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'HUJLQLQ�DPDFÕ��VD÷OÕN�ELOLPOHUL�LOH�LOJLOL�DODQODUGD�$NGHQL]�7ÕS�)DN�OWHVL�
YH�7�UNL\H¶GH�\DSÕODQ�DUDúWÕUPDODUÕ�XOXVDO�YH�XOXVODUDUDVÕ�ELOLP�oHYUHOHU-
LQH�VXQDUDN��GX\XUXOPDVÕ�YH�SD\ODúÕOPDVÕQD�NDWNÕ�VD÷ODPDN��EX�ED÷ODPGD�
7�UNL\H¶QLQ� WDQÕWÕOPDVÕQD� NDWNÕGD� EXOXQPDNWÕU�� $NGHQL]� 7ÕS� 'HUJLVL��
|QFHOLNOH�7�UNL\H� YH� G�Q\DGD� NRQX\OD� LOJLOL� W�P� WÕEEL� NXUXP� YH� ELOJL�
PHUNH]OHULQH� �FUHWVL]� RODUDN� EDVÕOÕ� \D� GD� HOHNWURQLN� RUWDPGD� GHUJL\H�
NROD\FD�HULúLOPH\L�VD÷ODPDQÕQ�\DQÕ�VÕUD��XOXVDO�YH�XOXVODUDUDVÕ�GL]LQOHUGH�
GH�\HU�DOPD\Õ�KHGHIOHPHNWHGLU��$NGHQL]�7ÕS�'HUJLVL��$NGHQL]�hQLYHUVLWH-
VL�7ÕS�)DN�OWHVL¶QLQ�ELOLPVHO�\D\ÕQ�RUJDQÕ�ROXS��HWLN�LONH�YH�NXUDOODUD�ED÷OÕ�
RODUDN� \ÕOGD� �o� NH]� ROPDN� �]HUH� �2FDN�� 0D\ÕV�� (\O�O�� G|UW� D\GD� ELU�
\D\ÕQODQDQ�ELOLPVHO�YH�KDNHPOL��GLVLSOLQOHUDUDVÕ�ELU�WÕS�GHUJLVLGLU�
$NGHQL]� 7ÕS� 'HUJLVL�� 7h%ø7$.�8/$.%ø0� 7�UN� 7ÕS� 'L]LQL�� 7�UN�
0HGOLQH��6RELDG��øQGH[�&RSHUQLFXV�YH�$FDGHPLQGH[�7�UNL\H�WDUDIÕQGDQ�
GL]LQOHPHNWHGLU�� 'HUJLQLQ� DPDFÕ�� VD÷OÕN� ELOLPOHUL� LOH� LOJLOL� DODQODUGD�
$NGHQL]� 7ÕS� )DN�OWHVL� YH� 7�UNL\H¶GH� \DSÕODQ� DUDúWÕUPDODUÕ� XOXVDO� YH�
XOXVODUDUDVÕ� ELOLP� oHYUHOHULQH� VXQDUDN�� GX\XUXOPDVÕ� YH� SD\ODúÕOPDVÕQD�
NDWNÕ� VD÷ODPDN�� EX� ED÷ODPGD� 7�UNL\H¶QLQ� WDQÕWÕOPDVÕQD� NDWNÕGD�
EXOXQPDNWÕU��$NGHQL]�7ÕS�'HUJLVL��|QFHOLNOH�7�UNL\H�YH�G�Q\DGD�NRQX\OD�
LOJLOL�W�P�WÕEEL�NXUXP�YH�ELOJL�PHUNH]OHULQH��FUHWVL]�RODUDN�EDVÕOÕ�\D�GD�
DoÕN�HULúLP�LOH�HOHNWURQLN�RUWDPGD�GHUJL\H�NROD\FD�HULúLOPH\L�VD÷ODPDQÕQ�
\DQÕ�VÕUD��XOXVDO�YH�XOXVODUDUDVÕ�GL]LQOHUGH�GH�\HU�DOPD\Õ�KHGHIOHPHNWHGLU��
%X� KHGHIOHU� GR÷UXOWXVXQGD�� $NGHQL]� 7ÕS� 'HUJLVL¶QGH� \D\ÕQODQPDVÕ�
LVWHQLOHQ� PDNDOHOHULQ� GDKD� oRN� |]J�Q� DUDúWÕUPDODUÕ� �WHPHO�� NOLQLN� YH�
HSLGHPL\RORMLN��LoHUPHVL�JHUHNPHNWHGLU��$\UÕFD�HGLW|U�J|U�ú���GHUOHPH��
ROJX�VXQXPX��HGLW|UH�PHNWXS��WHNQLN�QRWODU��WÕS�H÷LWLPL�LOH�LOJLOL�\D]ÕODU��
WÕS� WDULKoHVL� LOH� LOJLOL� \D]ÕODU�� EL\RJUDIL� \D]ÕODUÕ� GD� NDEXO� HGLOPHNWHGLU��
*|QGHULOHQ�\D]ÕODUÕQ��GDKD�|QFH�\D]ÕOÕ�RODUDN�YH\D�HOHNWURQLN�ELU�IRUPDWWD�
\D\ÕQODQPDPÕú� YH\D� \D\ÕQODQPD� DPDFÕ\OD� ELU� EDúND� GHUJL\H� YH\D�
HOHNWURQLN� RUWDPD� J|QGHULOPHPLú� ROPDVÕ� JHUHNPHNWHGLU�� *|QGHULOHFHN�
\D]ÕODUGD�� 7�UN� GHUJLOHULQGH� \D\ÕQODQPÕú� PDNDOHOHUH� GH� DWÕI� \DSÕOPDVÕ�
|]HOOLNOH�DUDQPDNWDGÕU��'DKD�|QFHGHQ�EDVÕOÕ�RODUDN�\D\ÕQODQDQ�$NGHQL]�
7ÕS� 'HUJLVL� \D\ÕQ� KD\DWÕQD� HOHNWURQLN� RODUDN� GHYDP� HWWL÷LQGHQ� GDKD�
|QFHGHQ�����������RODQ�,661�QXPDUDVÕ������������WDULKLQGHQ�LWLEDUHQ�
���������� úHNOLQGH� GH÷LúPLúWLU�� 'HUJLQLQ� \D\ÕQ� GLOL� 7�UNoH� YH�
øQJLOL]FH¶GLU��7�UNoH�\D]ÕODUGD��7�UN�GLOLQLQ�E�W�QO�÷�Q�Q�NRUXQPDVÕQD�
GLNNDW�HGLOPHOL�YH�7�UN�'LO�.XUXPX¶QXQ�J�QFHO�EDVNÕ�<D]ÕP�.ÕODYX]X�YH�
7�UNoH�6|]O�÷��HVDV�DOÕQPDOÕGÕU��
7ÕS�WHULPOHULQLQ�NXOODQÕOPDVÕQGD�RODELOGL÷LQFH��7�UNoH�%LOLP�7HULPOHUL��
QLQ� NXOODQÕPÕQD� |]HQ� J|VWHULOPHOLGLU�� %XQXQ� LoLQ� \D]DUODU� 7�UN� 'LO�
.XUXPX
QXQ� �+HNLPOLN� 7HULPOHUL� .ÕODYX]X�� YH\D� GL÷HU� 7ÕS� 7HULPOHUL�
6|]O�NOHULQGHQ�\DUDUODQDELOLU�
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0DNDOHOHU�� \D]ÕQÕQ� \D\ÕQODQPDN� �]HUH� J|QGHULOGL÷LQL� YH� $NGHQL]� 7ÕS�
'HUJLVL¶QLQ�KDQJL�E|O�P���|]J�Q�DUDúWÕUPD��ROJX�VXQXPX��GHUOHPH��LoLQ�
EDúYXUXOGX÷XQX�EHOLUWHQ� ELU�PHNWXS�� \D]ÕQÕQ� HOHNWURQLN� IRUPXQX� LoHUHQ�
0LFURVRIW�:RUG������YH��]HULQGHNL�YHUVL\RQODUÕ� LOH�\D]ÕOPÕú�HOHNWURQLN�
GRV\DVÕ�LOH�W�P�\D]DUODUÕQ�LP]DODGÕ÷Õ�³7HOLI�+DNNÕ�'HYUL�)RUPX´�HNOHQHU-
HN� J|QGHULOPHOLGLU��<D]ÕODUÕQ� DOÕQPDVÕQÕQ� DUGÕQGDQ� \D]DUODUD�PDNDOHQLQ�
DOÕQGÕ÷Õ�� ELU� PDNDOH� QXPDUDVÕ� LOH� ELOGLULOHFHNWLU�� 7�P� \D]ÕúPDODUGD� EX�
PDNDOH� QXPDUDVÕ� NXOODQÕODFDNWÕU�� 0DNDOHOHUGH� DúD÷ÕGDNL� VÕUD� WDNLS�
HGLOPHOLGLU�YH�KHU�E|O�P�\HQL�ELU�VD\ID�LOH�EDúODPDOÕGÕU�

7�P�VD\IDODU�VÕUD\OD�QXPDUDODQGÕUÕOPDOÕGÕU��$NGHQL]�7ÕS�'HUJLVL��NHQGLV-
LQH�J|QGHULOHQ�\D]ÕODUÕ��KHP��o�Q�VKD�KDOLQGH��\D]ÕFÕ�oÕNWÕVÕ�RODUDN�YH�KHP�
GH� &'� YH�YH\D� (�SRVWD� X]DQWÕVÕ� RODUDN� HOHNWURQLN� PDNDOH� J|QGHULVL�
úHNOLQGH� NDEXO� HWPHNWHGLU�� (OHNWURQLN� J|QGHUL�� KHP� ]DPDQ� ND]DQGÕUÕS�
SRVWD� �FUHWLQGHQ� NXUWDUPDNWD�� KHP� GH� GH÷HUOHQGLUPH� V�UHFL� VÕUDVÕQGD�
PDNDOHQLQ� HOHNWURQLN� ELoLPL� J|QGHULOGL÷LQGHQ� �VW�QO�N� VD÷ODPDNWDGÕU��
dHYULPLoL�J|QGHULP��RQ�OLQH�VXEPLVVLRQ��LOH�ELUOLNWH�$NGHQL]�7ÕS�'HUJLVL�
ZHE� VLWHVL� �KWWSV���GHUJLSDUN�RUJ�WU�WU�SXE�DNG�� QLQ� LOJLOL� NÕVÕPODUÕQGDNL�
WDOLPDWODUÕQD�X\DUDN�GD�PDNDOH�J|QGHULOLS�� KDNHP�V�UHoOHUL� GH�EX�\ROOD�
GH÷HUOHQGLULOPHNWHGLU�� <D]DUODUÕQ� PDNDOHOHULQL� J|QGHUPHGHQ� |QFH� ELU�
HNVLNOLN� ROPDGÕ÷ÕQGDQ� HPLQ� ROPDODUÕ� LoLQ� DúD÷ÕGD� ELU� NRQWURO� OLVWHVL�
EXOXQPDNWDGÕU�
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7KH� $NGHQL]� 0HGLFDO� -RXUQDO� LV� WKH� VFLHQWLILF� SXEOLFDWLRQ� RI� $NGHQL]�
8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH�DQG�LV�D�SHHU�UHYLHZHG��LQWHUGLVFLSOLQDU\�
PHGLFDO�MRXUQDO�SXEOLVKHG�HYHU\�IRXU�PRQWKV��-DQXDU\��0D\��6HSWHPEHU��
DFFRUGLQJ�WR�HWKLFDO�SULQFLSOHV�DQG�UXOHV�
7KH�DEEUHYLDWLRQ�RI�$NGHQL]�0HGLFDO�-RXUQDO�LV�$NG�0HG�-���$NG�7ÕS�'�
7KH� $NGHQL]� 0HGLFDO� -RXUQDO� LV� WKH� VFLHQWLILF� SXEOLFDWLRQ� RI� $NGHQL]�
8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH�DQG�LV�D�SHHU�UHYLHZHG��LQWHUGLVFLSOLQDU\�
PHGLFDO�MRXUQDO�SXEOLVKHG�HYHU\�IRXU�PRQWKV��-DQXDU\��0D\��6HSWHPEHU��
DFFRUGLQJ� WR� HWKLFDO� SULQFLSOHV� DQG� UXOHV�� 7KH� DEEUHYLDWLRQ� RI� $NGHQL]�
0HGLFDO�-RXUQDO�LV�$NG�0HG�-���$NG�7ÕS�'��7KH�$NGHQL]�0HGLFDO�-RXUQDO�
LV� LQGH[HG� E\� 7XUNLVK� 0HGLFDO� ,QGH[� RI� 7h%ø7$.�8/$.%ø0�� 7XUN�
0HGOLQH��6RELDG��,QGH[�&RSHUQLFXV�DQG�$FDGHPLQGH[�7XUNH\��7KH�DLP�RI�
WKH�MRXUQDO�LV�WR�SUHVHQW�WKH�VWXGLHV�FRQGXFWHG�DW�WKH�$NGHQL]�)DFXOW\�RI�
0HGLFLQH�DQG�LQ�7XUNH\�LQ�WKH�ILHOGV�RI�KHDOWK�VFLHQFHV�DQG�UHODWHG�DUHDV�WR�
WKH�QDWLRQDO�DQG�LQWHUQDWLRQDO�VFLHQFH�HQYLURQPHQW�DQG�FRQWULEXWH�WR�WKHLU�
DQQRXQFHPHQW�DQG�VKDULQJ�DQG� WKHUHIRUH� WR� WKH�SURPRWLRQ�RI�7XUNH\� LQ�
WKLV�FRQWH[W��7KH�$NGHQL]�0HGLFDO�-RXUQDO�LV�WDUJHWLQJ�WR�SURYLGH�IUHH�DQG�
HDV\� DFFHVV� WR� WKH� MRXUQDO� LQ� SULQWHG� RU� HOHFWURQLF� IRUP� IRU� DOO� UHOHYDQW�
PHGLFDO� LQVWLWXWLRQV�DQG�LQIRUPDWLRQ�FHQWHUV�LQ�7XUNH\�DQG�JOREDOO\�DQG�
DOVR�WR�EH�LQFOXGHG�LQ�QDWLRQDO�DQG�LQWHUQDWLRQDO�LQGH[HV�



 
 

 
 

 
 
 

 
  

 

 

 

 

7KH�$NGHQL]�0HGLFDO�-RXUQDO�UHTXLUHV�WKH�DXWKRUV�WR�FRPSO\�ZLWK�UHVHDUFK�
DQG�SXEOLFDWLRQ�HWKLFV��&RPSOLDQFH�ZLWK�QDWLRQDO�DQG�LQWHUQDWLRQDO�HWKLFDO�
JXLGHOLQHV�DQG�UHFHLYLQJ�SHUPLVVLRQ�IURP�WKH�UHODWHG�HWKLFV�FRPPLWWHHV�DUH�
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ABSTRACT
Objective: 
The COVID-19 pandemic led to significant changes in healthcare practices. In the current study, 
we aim to determine the impact of the pandemic on imaging examinations in radiology depart-
ment.

Material and Methods: 
Medical records of the patients who underwent radiological imaging between March 10 and 
December 31, 2019, and March 10 and December 31, 2020 were retrospectively reviewed. The 
clinical patient data and radiological imaging details were collected from the SARUS informa-
tion network. 

Results: 
A total of 603.384 radiological examinations were performed on 222.328 patients within the 
18-month period in two consecutive years. The total imaging volume decreased by 54.8% in 
2020 when compared to 2019 (415.819 vs 187.565). The decrease was significant in April and 
May 2020 and the volume increased again in June 2020. The imaging volume requested from the 
emergency unit revealed that it was reduced by 29.4%. The rate and number of thoracic imaging 
among all radiologic examinations increased in 2020 (6495, 1.6% vs. 8663, 4.6%). On the other 
hand, abdominal, breast, neuroradiology and cardiovascular imaging were the most affected 
procedures by the pandemic.

Conclusion: 
Hospital admissions decreased due to patient anxiety and restrictions during the pandemic. It is 
important to perform the necessary imaging procedures on patients based on the indications to 
prevent diagnosis delays by considering hospital conditions and providing the precautions 
recommended by the protective equipment and guidelines.

Key Words: 
COVID-19, Pandemic, Radiology

RESULTS
A total of 603,384 radiologic examinations were performed on 
222.328 patients during the 18-month period in 2019 and 2020. 
The mean patient age was 41.47 ± 20.80 and 44.0% of the 
participants were male. The total imaging volume decreased by 
54.8% in 2020 when compared to 2019 (415.819 vs 187.565).  
The age, age group and application unit of the patients who 
underwent radiological evaluation in 2019 and 2020 were 
compared (Table I). The mean age of the patients in 2020 was 
found to be lower than in 2019, and the decrease in imaging 
volume of the old and elderly patients were more significant 
compared to the study population in that year (Table I). 

Table I. Demographic and imaging characteristics of patients who underwent 
imaging in 2019 and 2020. 

In 2020, the reduction in the volume across patients who were 
older than 50 was higher when compared to the patients who 
were younger than 50 (47.1% vs 41.7%; p<0.001).
The monthly distribution of radiologic examinations was 
reviewed in both years, and the highest decrease in imaging 
volume was determined April and May 2020 when compared to 
the previous year, and the radiologic examination volume 
increased in June, 2020 (Table II).

Table II. Distribution of imaging by months in 2019 and 2020.

Radiologic examinations were reviewed based on the admission 
unit, and it was determined that the volume of imaging proce-
dures conducted on patients admitted by the emergency depart-
ment decreased by 29.4% in 2020 when compared to 2019; 
however, its share in all radiologic examinations increased from 
19.4% to 30.3% in 2020. The decrease in the number of radio-
logic examinations was 61.3% in outpatients, 57.1% in 
inpatients, and 48.4% in intensive care patients in 2020 (Table 
I). In 2020, while the rate of ultrasonography in all radiologic 
examinations decreased from 22.4% to 15.6%, the rate of 
tomographies in all examinations increased from 8.1% to 
13.0%. In 2020, the decreases in the imaging volume were 
mostly observed in ultrasonography procedures, followed by 
MRI, X-ray and tomography (68.5%, 55.0%, 53.3% and 28.1%, 
respectively). The imaging methods were also analyzed 
separately, and it was observed that abdominal, breast, neurora-
diology and cardiovascular procedures decreased in 2020 when 
compared to 2019 (Figure 1).

Figure 1. Distribution of imaging rates by systems evaluated in 2019 and 2020.

It was determined that the count and rate of Chest X-ray 
imaging did not increase in 2020. However, the thoracic 
imaging volume and its rate in all imaging procedures increased 
in 2020 (6495, 1.6% vs. 8663, 4.6%) (Figure 1). The frequency 
of male patients who underwent Chest CT were similar in 2019 
and 2020 (56.7% vs. 57.9%, p=0.060). 

DISCUSSION
In the current study, it was determined that the imaging volume 
in 2020 was approximately half of the imaging volume during 
the same period in the previous year. Also, the decrease was 
higher at the beginning of the pandemic and increased in the 
second half of the year; however, the cumulative volume did not 
reach the volume in the previous year. Similar to our study, a 
50-70% decrease was reported in studies conducted in different 
regions of the USA that investigated the impact of the pandemic 
on radiological imaging (3,5). The decrease in imaging volume 
was determined by the surveys conducted with the radiologists  DOI: 10.53394/akd.1016778
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INTRODUCTION
COVID-19 disease is caused by the SARS-CoV-2 virus and was 
first identified in Wuhan, China. The World Health Organiza-
tion (WHO) declared the COVID-19 pandemic on March 11, 
2020. The first COVID-19 case was identified in Turkey on 
March 10, 2020. As of October 29, 2021, 245 million 
COVID-19 cases were recorded globally and more than 4.9 
million individuals died of COVID-19 (World Health Organiza-
tion web site). In the early stages of the pandemic, similar to 
several countries, non-urgent procedures were discontinued in 
Turkey, patient follow-ups were conducted with telemedicine as 
far as possible; thus, a significant decrease was observed in 
hospital admissions. The patient follow-up periods recommend-
ed by the guidelines were delayed with the mutual consensus of 
the doctors and the patients. These conditions also affected 
various radio-diagnostic procedures.  
1HXURUDGLRORJLFDO�LPDJLQJ�ILJXUHV�GHFUHDVHG�E\�����GXULQJ�WKH�
pandemic when compared to the pre-pandemic figures (1). 

A study that analyzed weekly variations in imaging after the 
COVID-19 pandemic conducted in Stanford reported that breast 
imaging, nuclear methods and musculoskeletal system imaging 
figures decreased significantly when compared to the pre-pan-
demic period (2). In a study carried out in Cleveland, it was 
observed that the pandemic led to a significant decrease in the 
number of mammographies and nuclear imaging (93% and 
61%, respectively) (3). Vagal et al. compared the total imaging 
procedures in March and April, the initial months of the 
pandemic, and the same period in 2019, and reported that there 
was a 53.4% decrease (4). A decrease of 40.5% was observed in 
the requests of hospitalized patients, 72.3% in the requests of 
outpatient patients and 48.9% in the requests of emergency 
patients (4). 
Although the COVID-19 pandemic affected the whole world, 
the time and severity of the pandemic varied between the 
continents and countries. The current study aimed to analyze the 
impact of the COVID-19 pandemic on imaging volume and 
variety of imaging modalities.

MATERIAL and METHODS
The medical records of the patients who underwent imaging 
procedures at Antalya Atatürk Public Hospital Radiology 
Department between March 10 and December 31, 2019, and 
March 10 and December 31, 2020 were reviewed retrospective-
ly. The clinical patient data, the imaging types, and the depart-
mental patient information were recorded on the electronic 
medical data network. Patients with incomplete medical records 
were excluded from the study. Patients were classified based on 
the age groups as recommended by the World Health Organiza-
tion; 0-17 years old children, 18-65 years old young individuals, 
66-79 years old adults and 80-99 years old seniors. Further-
more, since the patient age was higher than 50 years, a risk 
factor for COVID-19, the study group was categorized as 
younger and older individuals than 50 years. Our research was 
carried out in accordance with publication ethics and necessary 
permissions were obtained from the institution where the study 
was conducted. The study was approved by the Antalya Train-
ing and Research Hospital Ethics Committee 
(04.03.2021/2021-005). Informed consent forms were not 
signed by the participating patients due to the retrospective 
nature of the study. The study was conducted in accordance with 
the Helsinki Declaration principles. Since the study investigated 
the effects of COVID-19, Scientific Research Application 
approval was obtained from the Republic of Turkey Ministry of 
Health (Cihat Aksoy-2020-12-27T12_05_44)

Descriptive statistics are presented as frequencies, percentages, 
means, standard deviations (SD), medians, and interquartile 
ranges (IQR). The Shapiro Wilk test, histogram, and Q-Q graph-
ics were employed to test normal distribution of the data. The 
chi-square analysis was conducted to analyze the correlations 
between categorical variables. "Student t-test" was used to 
determine the differences between the two independent group 
means, and "Kruskal Wallis" test was used for two or more 
groups. Statistical analyses were conducted with the SPSS 
YHUVLRQ������VRIWZDUH� IRU�:LQGRZV� �,%0��$UPRQN��1<���$�3�
value of <0.05 was accepted statistically significant.

employed in different states, who stated that the reasons for this 
decrease included the postponement of elective procedures and a 
lack of adequate protective equipment against the disease. It 
should be noted that 16% of the radiologists participating in the 
survey were COVID-19 positive (5). Madhuripan et al. reported a 
30-60% decrease in radiological imaging volume by early March, 
while the imaging volume began to increase in late April (2).
The maximum decrease in the imaging volume in 2020 was in 
elderly patients. At the onset of the pandemic in Turkey, the 
restrictions implemented to minimize the spread of the virus 
were more effective on the elderly population when compared 
to young age groups. In this period, the anxiety of leaving home 
and the fear of entering crowded settings such as hospitals 
decreased hospital admission rates across elderly individuals 
(2). It is known that the males require more intensive care and 
prone to mortality associated with COVID-19 (6,7). We suggest 
that the decrease in the imaging volume across the male patients 
when compared to the female patients reported in our study was 
associated with the correlation between COVID-19 and the 
male gender. 

During the pandemic, we observed that the decrease in ultraso-
nographic examinations was higher when compared to other 
imaging methods. The review of the variations based on the 
examination system revealed that the decrease was prevalent in 
abdominal, breast, neurological and cardiovascular examina-
tions. González-Ortiz et al., analyzed the variations in neurora-
diological imaging during the pandemic, and claimed that the 
reduction observed during the peak of the pandemic could be 
applied carefully in patients with post-peak indication (1). In the 
study that reviewed March and April figures, mammography 
and nuclear imaging methods were most affected by the 
pandemic (3). In our study, we observed that thoracic imaging 
volume and its share in all imaging methods increased in 2020 
when compared to 2019 (1.6% vs 4.6%).  In a survey conducted 
by the Italian Society of Medical and Interventional Radiology, 
radiologists asked the question "What should be the first 
imaging method performed in the patients admitted with 
COVID-19 diagnosis," and 76.3% replied that it should be chest 
X-ray, 39.4% preferred chest CT, and 9.3% chest ultrasound (8). 
Our findings demonstrated that the X-ray volume decreased in 
our hospital, and chest CT was preferred in suspected patients. 
Our study has some limitations. The study findings could not be 
generalized to the entire country since it reflects the experiences 
in a single center and the city where the study was conducted 
was not among the cities that reported highest cases in Turkey. 

Furthermore, since the clinical patient data were not included in 
the study, the correlation between clinical findings and radiolog-
ical imaging was not investigated. 

CONCLUSION
Elective radiological imaging procedures were postponed in the 
early stages of the pandemic to reduce the spread of the virus 
and to ensure that imaging centers operated properly in the 
pandemic environment. Thus, it was observed that the imaging 
volume decreased by more than 50% when compared to the 
previous year. Considering the hospital conditions, the neces-
sary imaging procedures should be performed on patients with 
an indication by following the precautions recommended by the 
protective equipment and guidelines. The current study would 
contribute to the literature since it analyzed the impact of the 
pandemic on radiological imaging methods in Turkey, and will 
be a helpful resource for future studies. 
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ABSTRACT
Objective: 
The COVID-19 pandemic led to significant changes in healthcare practices. In the current study, 

we aim to determine the impact of the pandemic on imaging examinations in radiology depart-

ment.

Material and Methods: 
Medical records of the patients who underwent radiological imaging between March 10 and 

December 31, 2019, and March 10 and December 31, 2020 were retrospectively reviewed. The 

clinical patient data and radiological imaging details were collected from the SARUS informa-

tion network. 

Results: 
A total of 603.384 radiological examinations were performed on 222.328 patients within the 

18-month period in two consecutive years. The total imaging volume decreased by 54.8% in 

2020 when compared to 2019 (415.819 vs 187.565). The decrease was significant in April and 

May 2020 and the volume increased again in June 2020. The imaging volume requested from the 

emergency unit revealed that it was reduced by 29.4%. The rate and number of thoracic imaging 

among all radiologic examinations increased in 2020 (6495, 1.6% vs. 8663, 4.6%). On the other 

hand, abdominal, breast, neuroradiology and cardiovascular imaging were the most affected 

procedures by the pandemic.

Conclusion: 
Hospital admissions decreased due to patient anxiety and restrictions during the pandemic. It is 

important to perform the necessary imaging procedures on patients based on the indications to 

prevent diagnosis delays by considering hospital conditions and providing the precautions 

recommended by the protective equipment and guidelines.

Key Words: 
COVID-19, Pandemic, Radiology

RESULTS
A total of 603,384 radiologic examinations were performed on 

222.328 patients during the 18-month period in 2019 and 2020. 

The mean patient age was 41.47 ± 20.80 and 44.0% of the 

participants were male. The total imaging volume decreased by 

54.8% in 2020 when compared to 2019 (415.819 vs 187.565).  

The age, age group and application unit of the patients who 

underwent radiological evaluation in 2019 and 2020 were 

compared (Table I). The mean age of the patients in 2020 was 

found to be lower than in 2019, and the decrease in imaging 

volume of the old and elderly patients were more significant 

compared to the study population in that year (Table I). 

Table I. Demographic and imaging characteristics of patients who underwent 

imaging in 2019 and 2020. 

In 2020, the reduction in the volume across patients who were 

older than 50 was higher when compared to the patients who 

were younger than 50 (47.1% vs 41.7%; p<0.001).

The monthly distribution of radiologic examinations was 

reviewed in both years, and the highest decrease in imaging 

volume was determined April and May 2020 when compared to 

the previous year, and the radiologic examination volume 

increased in June, 2020 (Table II).

Table II. Distribution of imaging by months in 2019 and 2020.

Radiologic examinations were reviewed based on the admission 

unit, and it was determined that the volume of imaging proce-

dures conducted on patients admitted by the emergency depart-

ment decreased by 29.4% in 2020 when compared to 2019; 

however, its share in all radiologic examinations increased from 

19.4% to 30.3% in 2020. The decrease in the number of radio-

logic examinations was 61.3% in outpatients, 57.1% in 

inpatients, and 48.4% in intensive care patients in 2020 (Table 

I). In 2020, while the rate of ultrasonography in all radiologic 

examinations decreased from 22.4% to 15.6%, the rate of 

tomographies in all examinations increased from 8.1% to 

13.0%. In 2020, the decreases in the imaging volume were 

mostly observed in ultrasonography procedures, followed by 

MRI, X-ray and tomography (68.5%, 55.0%, 53.3% and 28.1%, 

respectively). The imaging methods were also analyzed 

separately, and it was observed that abdominal, breast, neurora-

diology and cardiovascular procedures decreased in 2020 when 

compared to 2019 (Figure 1).

Figure 1. Distribution of imaging rates by systems evaluated in 2019 and 2020.

It was determined that the count and rate of Chest X-ray 

imaging did not increase in 2020. However, the thoracic 

imaging volume and its rate in all imaging procedures increased 

in 2020 (6495, 1.6% vs. 8663, 4.6%) (Figure 1). The frequency 

of male patients who underwent Chest CT were similar in 2019 

and 2020 (56.7% vs. 57.9%, p=0.060). 

DISCUSSION
In the current study, it was determined that the imaging volume 

in 2020 was approximately half of the imaging volume during 

the same period in the previous year. Also, the decrease was 

higher at the beginning of the pandemic and increased in the 

second half of the year; however, the cumulative volume did not 

reach the volume in the previous year. Similar to our study, a 

50-70% decrease was reported in studies conducted in different 

regions of the USA that investigated the impact of the pandemic 

on radiological imaging (3,5). The decrease in imaging volume 

was determined by the surveys conducted with the radiologists 
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INTRODUCTION
COVID-19 disease is caused by the SARS-CoV-2 virus and was 

first identified in Wuhan, China. The World Health Organiza-

tion (WHO) declared the COVID-19 pandemic on March 11, 

2020. The first COVID-19 case was identified in Turkey on 

March 10, 2020. As of October 29, 2021, 245 million 

COVID-19 cases were recorded globally and more than 4.9 

million individuals died of COVID-19 (World Health Organiza-

tion web site). In the early stages of the pandemic, similar to 

several countries, non-urgent procedures were discontinued in 

Turkey, patient follow-ups were conducted with telemedicine as 

far as possible; thus, a significant decrease was observed in 

hospital admissions. The patient follow-up periods recommend-

ed by the guidelines were delayed with the mutual consensus of 

the doctors and the patients. These conditions also affected 

various radio-diagnostic procedures.  

1HXURUDGLRORJLFDO�LPDJLQJ�ILJXUHV�GHFUHDVHG�E\�����GXULQJ�WKH�
pandemic when compared to the pre-pandemic figures (1). 

A study that analyzed weekly variations in imaging after the 

COVID-19 pandemic conducted in Stanford reported that breast 

imaging, nuclear methods and musculoskeletal system imaging 

figures decreased significantly when compared to the pre-pan-

demic period (2). In a study carried out in Cleveland, it was 

observed that the pandemic led to a significant decrease in the 

number of mammographies and nuclear imaging (93% and 

61%, respectively) (3). Vagal et al. compared the total imaging 

procedures in March and April, the initial months of the 

pandemic, and the same period in 2019, and reported that there 

was a 53.4% decrease (4). A decrease of 40.5% was observed in 

the requests of hospitalized patients, 72.3% in the requests of 

outpatient patients and 48.9% in the requests of emergency 

patients (4). 

Although the COVID-19 pandemic affected the whole world, 

the time and severity of the pandemic varied between the 

continents and countries. The current study aimed to analyze the 

impact of the COVID-19 pandemic on imaging volume and 

variety of imaging modalities.

MATERIAL and METHODS
The medical records of the patients who underwent imaging 

procedures at Antalya Atatürk Public Hospital Radiology 

Department between March 10 and December 31, 2019, and 

March 10 and December 31, 2020 were reviewed retrospective-

ly. The clinical patient data, the imaging types, and the depart-

mental patient information were recorded on the electronic 

medical data network. Patients with incomplete medical records 

were excluded from the study. Patients were classified based on 

the age groups as recommended by the World Health Organiza-

tion; 0-17 years old children, 18-65 years old young individuals, 

66-79 years old adults and 80-99 years old seniors. Further-

more, since the patient age was higher than 50 years, a risk 

factor for COVID-19, the study group was categorized as 

younger and older individuals than 50 years. Our research was 

carried out in accordance with publication ethics and necessary 

permissions were obtained from the institution where the study 

was conducted. The study was approved by the Antalya Train-

ing and Research Hospital Ethics Committee 

(04.03.2021/2021-005). Informed consent forms were not 

signed by the participating patients due to the retrospective 

nature of the study. The study was conducted in accordance with 

the Helsinki Declaration principles. Since the study investigated 

the effects of COVID-19, Scientific Research Application 

approval was obtained from the Republic of Turkey Ministry of 

Health (Cihat Aksoy-2020-12-27T12_05_44)

Descriptive statistics are presented as frequencies, percentages, 

means, standard deviations (SD), medians, and interquartile 

ranges (IQR). The Shapiro Wilk test, histogram, and Q-Q graph-

ics were employed to test normal distribution of the data. The 

chi-square analysis was conducted to analyze the correlations 

between categorical variables. "Student t-test" was used to 

determine the differences between the two independent group 

means, and "Kruskal Wallis" test was used for two or more 

groups. Statistical analyses were conducted with the SPSS 

YHUVLRQ������VRIWZDUH� IRU�:LQGRZV� �,%0��$UPRQN��1<���$�3�
value of <0.05 was accepted statistically significant.

employed in different states, who stated that the reasons for this 

decrease included the postponement of elective procedures and a 

lack of adequate protective equipment against the disease. It 

should be noted that 16% of the radiologists participating in the 

survey were COVID-19 positive (5). Madhuripan et al. reported a 

30-60% decrease in radiological imaging volume by early March, 

while the imaging volume began to increase in late April (2).

The maximum decrease in the imaging volume in 2020 was in 

elderly patients. At the onset of the pandemic in Turkey, the 

restrictions implemented to minimize the spread of the virus 

were more effective on the elderly population when compared 

to young age groups. In this period, the anxiety of leaving home 

and the fear of entering crowded settings such as hospitals 

decreased hospital admission rates across elderly individuals 

(2). It is known that the males require more intensive care and 

prone to mortality associated with COVID-19 (6,7). We suggest 

that the decrease in the imaging volume across the male patients 

when compared to the female patients reported in our study was 

associated with the correlation between COVID-19 and the 

male gender. 

During the pandemic, we observed that the decrease in ultraso-

nographic examinations was higher when compared to other 

imaging methods. The review of the variations based on the 

examination system revealed that the decrease was prevalent in 

abdominal, breast, neurological and cardiovascular examina-

tions. González-Ortiz et al., analyzed the variations in neurora-

diological imaging during the pandemic, and claimed that the 

reduction observed during the peak of the pandemic could be 

applied carefully in patients with post-peak indication (1). In the 

study that reviewed March and April figures, mammography 

and nuclear imaging methods were most affected by the 

pandemic (3). In our study, we observed that thoracic imaging 

volume and its share in all imaging methods increased in 2020 

when compared to 2019 (1.6% vs 4.6%).  In a survey conducted 

by the Italian Society of Medical and Interventional Radiology, 

radiologists asked the question "What should be the first 

imaging method performed in the patients admitted with 

COVID-19 diagnosis," and 76.3% replied that it should be chest 

X-ray, 39.4% preferred chest CT, and 9.3% chest ultrasound (8). 

Our findings demonstrated that the X-ray volume decreased in 

our hospital, and chest CT was preferred in suspected patients. 

Our study has some limitations. The study findings could not be 

generalized to the entire country since it reflects the experiences 

in a single center and the city where the study was conducted 

was not among the cities that reported highest cases in Turkey. 

Furthermore, since the clinical patient data were not included in 

the study, the correlation between clinical findings and radiolog-

ical imaging was not investigated. 

CONCLUSION
Elective radiological imaging procedures were postponed in the 

early stages of the pandemic to reduce the spread of the virus 

and to ensure that imaging centers operated properly in the 

pandemic environment. Thus, it was observed that the imaging 

volume decreased by more than 50% when compared to the 

previous year. Considering the hospital conditions, the neces-

sary imaging procedures should be performed on patients with 

an indication by following the precautions recommended by the 

protective equipment and guidelines. The current study would 

contribute to the literature since it analyzed the impact of the 

pandemic on radiological imaging methods in Turkey, and will 

be a helpful resource for future studies. 
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ABSTRACT
Objective: 
The COVID-19 pandemic led to significant changes in healthcare practices. In the current study, 
we aim to determine the impact of the pandemic on imaging examinations in radiology depart-
ment.

Material and Methods: 
Medical records of the patients who underwent radiological imaging between March 10 and 
December 31, 2019, and March 10 and December 31, 2020 were retrospectively reviewed. The 
clinical patient data and radiological imaging details were collected from the SARUS informa-
tion network. 

Results: 
A total of 603.384 radiological examinations were performed on 222.328 patients within the 
18-month period in two consecutive years. The total imaging volume decreased by 54.8% in 
2020 when compared to 2019 (415.819 vs 187.565). The decrease was significant in April and 
May 2020 and the volume increased again in June 2020. The imaging volume requested from the 
emergency unit revealed that it was reduced by 29.4%. The rate and number of thoracic imaging 
among all radiologic examinations increased in 2020 (6495, 1.6% vs. 8663, 4.6%). On the other 
hand, abdominal, breast, neuroradiology and cardiovascular imaging were the most affected 
procedures by the pandemic.

Conclusion: 
Hospital admissions decreased due to patient anxiety and restrictions during the pandemic. It is 
important to perform the necessary imaging procedures on patients based on the indications to 
prevent diagnosis delays by considering hospital conditions and providing the precautions 
recommended by the protective equipment and guidelines.

Key Words: 
COVID-19, Pandemic, Radiology

RESULTS
A total of 603,384 radiologic examinations were performed on 
222.328 patients during the 18-month period in 2019 and 2020. 
The mean patient age was 41.47 ± 20.80 and 44.0% of the 
participants were male. The total imaging volume decreased by 
54.8% in 2020 when compared to 2019 (415.819 vs 187.565).  
The age, age group and application unit of the patients who 
underwent radiological evaluation in 2019 and 2020 were 
compared (Table I). The mean age of the patients in 2020 was 
found to be lower than in 2019, and the decrease in imaging 
volume of the old and elderly patients were more significant 
compared to the study population in that year (Table I). 

Table I. Demographic and imaging characteristics of patients who underwent 
imaging in 2019 and 2020. 

In 2020, the reduction in the volume across patients who were 
older than 50 was higher when compared to the patients who 
were younger than 50 (47.1% vs 41.7%; p<0.001).
The monthly distribution of radiologic examinations was 
reviewed in both years, and the highest decrease in imaging 
volume was determined April and May 2020 when compared to 
the previous year, and the radiologic examination volume 
increased in June, 2020 (Table II).

Table II. Distribution of imaging by months in 2019 and 2020.

Radiologic examinations were reviewed based on the admission 
unit, and it was determined that the volume of imaging proce-
dures conducted on patients admitted by the emergency depart-
ment decreased by 29.4% in 2020 when compared to 2019; 
however, its share in all radiologic examinations increased from 
19.4% to 30.3% in 2020. The decrease in the number of radio-
logic examinations was 61.3% in outpatients, 57.1% in 
inpatients, and 48.4% in intensive care patients in 2020 (Table 
I). In 2020, while the rate of ultrasonography in all radiologic 
examinations decreased from 22.4% to 15.6%, the rate of 
tomographies in all examinations increased from 8.1% to 
13.0%. In 2020, the decreases in the imaging volume were 
mostly observed in ultrasonography procedures, followed by 
MRI, X-ray and tomography (68.5%, 55.0%, 53.3% and 28.1%, 
respectively). The imaging methods were also analyzed 
separately, and it was observed that abdominal, breast, neurora-
diology and cardiovascular procedures decreased in 2020 when 
compared to 2019 (Figure 1).

Figure 1. Distribution of imaging rates by systems evaluated in 2019 and 2020.

It was determined that the count and rate of Chest X-ray 
imaging did not increase in 2020. However, the thoracic 
imaging volume and its rate in all imaging procedures increased 
in 2020 (6495, 1.6% vs. 8663, 4.6%) (Figure 1). The frequency 
of male patients who underwent Chest CT were similar in 2019 
and 2020 (56.7% vs. 57.9%, p=0.060). 

DISCUSSION
In the current study, it was determined that the imaging volume 
in 2020 was approximately half of the imaging volume during 
the same period in the previous year. Also, the decrease was 
higher at the beginning of the pandemic and increased in the 
second half of the year; however, the cumulative volume did not 
reach the volume in the previous year. Similar to our study, a 
50-70% decrease was reported in studies conducted in different 
regions of the USA that investigated the impact of the pandemic 
on radiological imaging (3,5). The decrease in imaging volume 
was determined by the surveys conducted with the radiologists 
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INTRODUCTION
COVID-19 disease is caused by the SARS-CoV-2 virus and was 
first identified in Wuhan, China. The World Health Organiza-
tion (WHO) declared the COVID-19 pandemic on March 11, 
2020. The first COVID-19 case was identified in Turkey on 
March 10, 2020. As of October 29, 2021, 245 million 
COVID-19 cases were recorded globally and more than 4.9 
million individuals died of COVID-19 (World Health Organiza-
tion web site). In the early stages of the pandemic, similar to 
several countries, non-urgent procedures were discontinued in 
Turkey, patient follow-ups were conducted with telemedicine as 
far as possible; thus, a significant decrease was observed in 
hospital admissions. The patient follow-up periods recommend-
ed by the guidelines were delayed with the mutual consensus of 
the doctors and the patients. These conditions also affected 
various radio-diagnostic procedures.  
1HXURUDGLRORJLFDO�LPDJLQJ�ILJXUHV�GHFUHDVHG�E\�����GXULQJ�WKH�
pandemic when compared to the pre-pandemic figures (1). 

A study that analyzed weekly variations in imaging after the 
COVID-19 pandemic conducted in Stanford reported that breast 
imaging, nuclear methods and musculoskeletal system imaging 
figures decreased significantly when compared to the pre-pan-
demic period (2). In a study carried out in Cleveland, it was 
observed that the pandemic led to a significant decrease in the 
number of mammographies and nuclear imaging (93% and 
61%, respectively) (3). Vagal et al. compared the total imaging 
procedures in March and April, the initial months of the 
pandemic, and the same period in 2019, and reported that there 
was a 53.4% decrease (4). A decrease of 40.5% was observed in 
the requests of hospitalized patients, 72.3% in the requests of 
outpatient patients and 48.9% in the requests of emergency 
patients (4). 
Although the COVID-19 pandemic affected the whole world, 
the time and severity of the pandemic varied between the 
continents and countries. The current study aimed to analyze the 
impact of the COVID-19 pandemic on imaging volume and 
variety of imaging modalities.

MATERIAL and METHODS
The medical records of the patients who underwent imaging 
procedures at Antalya Atatürk Public Hospital Radiology 
Department between March 10 and December 31, 2019, and 
March 10 and December 31, 2020 were reviewed retrospective-
ly. The clinical patient data, the imaging types, and the depart-
mental patient information were recorded on the electronic 
medical data network. Patients with incomplete medical records 
were excluded from the study. Patients were classified based on 
the age groups as recommended by the World Health Organiza-
tion; 0-17 years old children, 18-65 years old young individuals, 
66-79 years old adults and 80-99 years old seniors. Further-
more, since the patient age was higher than 50 years, a risk 
factor for COVID-19, the study group was categorized as 
younger and older individuals than 50 years. Our research was 
carried out in accordance with publication ethics and necessary 
permissions were obtained from the institution where the study 
was conducted. The study was approved by the Antalya Train-
ing and Research Hospital Ethics Committee 
(04.03.2021/2021-005). Informed consent forms were not 
signed by the participating patients due to the retrospective 
nature of the study. The study was conducted in accordance with 
the Helsinki Declaration principles. Since the study investigated 
the effects of COVID-19, Scientific Research Application 
approval was obtained from the Republic of Turkey Ministry of 
Health (Cihat Aksoy-2020-12-27T12_05_44)

Descriptive statistics are presented as frequencies, percentages, 
means, standard deviations (SD), medians, and interquartile 
ranges (IQR). The Shapiro Wilk test, histogram, and Q-Q graph-
ics were employed to test normal distribution of the data. The 
chi-square analysis was conducted to analyze the correlations 
between categorical variables. "Student t-test" was used to 
determine the differences between the two independent group 
means, and "Kruskal Wallis" test was used for two or more 
groups. Statistical analyses were conducted with the SPSS 
YHUVLRQ������VRIWZDUH� IRU�:LQGRZV� �,%0��$UPRQN��1<���$�3�
value of <0.05 was accepted statistically significant.

employed in different states, who stated that the reasons for this 
decrease included the postponement of elective procedures and a 
lack of adequate protective equipment against the disease. It 
should be noted that 16% of the radiologists participating in the 
survey were COVID-19 positive (5). Madhuripan et al. reported a 
30-60% decrease in radiological imaging volume by early March, 
while the imaging volume began to increase in late April (2).
The maximum decrease in the imaging volume in 2020 was in 
elderly patients. At the onset of the pandemic in Turkey, the 
restrictions implemented to minimize the spread of the virus 
were more effective on the elderly population when compared 
to young age groups. In this period, the anxiety of leaving home 
and the fear of entering crowded settings such as hospitals 
decreased hospital admission rates across elderly individuals 
(2). It is known that the males require more intensive care and 
prone to mortality associated with COVID-19 (6,7). We suggest 
that the decrease in the imaging volume across the male patients 
when compared to the female patients reported in our study was 
associated with the correlation between COVID-19 and the 
male gender. 

During the pandemic, we observed that the decrease in ultraso-
nographic examinations was higher when compared to other 
imaging methods. The review of the variations based on the 
examination system revealed that the decrease was prevalent in 
abdominal, breast, neurological and cardiovascular examina-
tions. González-Ortiz et al., analyzed the variations in neurora-
diological imaging during the pandemic, and claimed that the 
reduction observed during the peak of the pandemic could be 
applied carefully in patients with post-peak indication (1). In the 
study that reviewed March and April figures, mammography 
and nuclear imaging methods were most affected by the 
pandemic (3). In our study, we observed that thoracic imaging 
volume and its share in all imaging methods increased in 2020 
when compared to 2019 (1.6% vs 4.6%).  In a survey conducted 
by the Italian Society of Medical and Interventional Radiology, 
radiologists asked the question "What should be the first 
imaging method performed in the patients admitted with 
COVID-19 diagnosis," and 76.3% replied that it should be chest 
X-ray, 39.4% preferred chest CT, and 9.3% chest ultrasound (8). 
Our findings demonstrated that the X-ray volume decreased in 
our hospital, and chest CT was preferred in suspected patients. 
Our study has some limitations. The study findings could not be 
generalized to the entire country since it reflects the experiences 
in a single center and the city where the study was conducted 
was not among the cities that reported highest cases in Turkey. 

Furthermore, since the clinical patient data were not included in 
the study, the correlation between clinical findings and radiolog-
ical imaging was not investigated. 

CONCLUSION
Elective radiological imaging procedures were postponed in the 
early stages of the pandemic to reduce the spread of the virus 
and to ensure that imaging centers operated properly in the 
pandemic environment. Thus, it was observed that the imaging 
volume decreased by more than 50% when compared to the 
previous year. Considering the hospital conditions, the neces-
sary imaging procedures should be performed on patients with 
an indication by following the precautions recommended by the 
protective equipment and guidelines. The current study would 
contribute to the literature since it analyzed the impact of the 
pandemic on radiological imaging methods in Turkey, and will 
be a helpful resource for future studies. 

Ethics Committee Approval: 
The current study was approved by the following ethics 
committee from Antalya Training and Research Hospital 
(decision no: 2021-005, date:04.03.2021). The study was 
conducted in accordance with the Helsinki Declaration princi-
ples (04.03.2021/2021-005).  

Informed Consent: 
Since the study data were based on retrospective medical data, 
informed consent was not obtained.

Author Contributions:
Concept – C.A.; Design – K.Ç.; Supervision – K.Ç.; Resourc-
es-C.A.; Funding – none; Materials – K.K.; Data Collection 
and/or Processing– E.D..; Analysis and/or Interpretation – 
(�(�<��� /LWHUDWXUH� 5HYLHZ� ±� g�g�� :ULWLQJ� ±� &�$��� &ULWLFDO�
Review – K.Ç.

Conflict of Interest: 
The authors declare no conflict of interest.
Financial Disclosure: The authors declare that this study 
received no financial support.

Presented Congress: 
It was presented as an oral presentation at the TURKRAD 2021 
congress held in Antalya between 26-31 October 2021.



ABSTRACT
Objective: 
The COVID-19 pandemic led to significant changes in healthcare practices. In the current study, 
we aim to determine the impact of the pandemic on imaging examinations in radiology depart-
ment.

Material and Methods: 
Medical records of the patients who underwent radiological imaging between March 10 and 
December 31, 2019, and March 10 and December 31, 2020 were retrospectively reviewed. The 
clinical patient data and radiological imaging details were collected from the SARUS informa-
tion network. 

Results: 
A total of 603.384 radiological examinations were performed on 222.328 patients within the 
18-month period in two consecutive years. The total imaging volume decreased by 54.8% in 
2020 when compared to 2019 (415.819 vs 187.565). The decrease was significant in April and 
May 2020 and the volume increased again in June 2020. The imaging volume requested from the 
emergency unit revealed that it was reduced by 29.4%. The rate and number of thoracic imaging 
among all radiologic examinations increased in 2020 (6495, 1.6% vs. 8663, 4.6%). On the other 
hand, abdominal, breast, neuroradiology and cardiovascular imaging were the most affected 
procedures by the pandemic.

Conclusion: 
Hospital admissions decreased due to patient anxiety and restrictions during the pandemic. It is 
important to perform the necessary imaging procedures on patients based on the indications to 
prevent diagnosis delays by considering hospital conditions and providing the precautions 
recommended by the protective equipment and guidelines.
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RESULTS
A total of 603,384 radiologic examinations were performed on 
222.328 patients during the 18-month period in 2019 and 2020. 
The mean patient age was 41.47 ± 20.80 and 44.0% of the 
participants were male. The total imaging volume decreased by 
54.8% in 2020 when compared to 2019 (415.819 vs 187.565).  
The age, age group and application unit of the patients who 
underwent radiological evaluation in 2019 and 2020 were 
compared (Table I). The mean age of the patients in 2020 was 
found to be lower than in 2019, and the decrease in imaging 
volume of the old and elderly patients were more significant 
compared to the study population in that year (Table I). 

Table I. Demographic and imaging characteristics of patients who underwent 
imaging in 2019 and 2020. 

In 2020, the reduction in the volume across patients who were 
older than 50 was higher when compared to the patients who 
were younger than 50 (47.1% vs 41.7%; p<0.001).
The monthly distribution of radiologic examinations was 
reviewed in both years, and the highest decrease in imaging 
volume was determined April and May 2020 when compared to 
the previous year, and the radiologic examination volume 
increased in June, 2020 (Table II).

Table II. Distribution of imaging by months in 2019 and 2020.

Radiologic examinations were reviewed based on the admission 
unit, and it was determined that the volume of imaging proce-
dures conducted on patients admitted by the emergency depart-
ment decreased by 29.4% in 2020 when compared to 2019; 
however, its share in all radiologic examinations increased from 
19.4% to 30.3% in 2020. The decrease in the number of radio-
logic examinations was 61.3% in outpatients, 57.1% in 
inpatients, and 48.4% in intensive care patients in 2020 (Table 
I). In 2020, while the rate of ultrasonography in all radiologic 
examinations decreased from 22.4% to 15.6%, the rate of 
tomographies in all examinations increased from 8.1% to 
13.0%. In 2020, the decreases in the imaging volume were 
mostly observed in ultrasonography procedures, followed by 
MRI, X-ray and tomography (68.5%, 55.0%, 53.3% and 28.1%, 
respectively). The imaging methods were also analyzed 
separately, and it was observed that abdominal, breast, neurora-
diology and cardiovascular procedures decreased in 2020 when 
compared to 2019 (Figure 1).

Figure 1. Distribution of imaging rates by systems evaluated in 2019 and 2020.

It was determined that the count and rate of Chest X-ray 
imaging did not increase in 2020. However, the thoracic 
imaging volume and its rate in all imaging procedures increased 
in 2020 (6495, 1.6% vs. 8663, 4.6%) (Figure 1). The frequency 
of male patients who underwent Chest CT were similar in 2019 
and 2020 (56.7% vs. 57.9%, p=0.060). 

DISCUSSION
In the current study, it was determined that the imaging volume 
in 2020 was approximately half of the imaging volume during 
the same period in the previous year. Also, the decrease was 
higher at the beginning of the pandemic and increased in the 
second half of the year; however, the cumulative volume did not 
reach the volume in the previous year. Similar to our study, a 
50-70% decrease was reported in studies conducted in different 
regions of the USA that investigated the impact of the pandemic 
on radiological imaging (3,5). The decrease in imaging volume 
was determined by the surveys conducted with the radiologists 
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Anahtar Sözcükler: 
COVID-19, Pandemi, Radyoloji

INTRODUCTION
COVID-19 disease is caused by the SARS-CoV-2 virus and was 
first identified in Wuhan, China. The World Health Organiza-
tion (WHO) declared the COVID-19 pandemic on March 11, 
2020. The first COVID-19 case was identified in Turkey on 
March 10, 2020. As of October 29, 2021, 245 million 
COVID-19 cases were recorded globally and more than 4.9 
million individuals died of COVID-19 (World Health Organiza-
tion web site). In the early stages of the pandemic, similar to 
several countries, non-urgent procedures were discontinued in 
Turkey, patient follow-ups were conducted with telemedicine as 
far as possible; thus, a significant decrease was observed in 
hospital admissions. The patient follow-up periods recommend-
ed by the guidelines were delayed with the mutual consensus of 
the doctors and the patients. These conditions also affected 
various radio-diagnostic procedures.  
1HXURUDGLRORJLFDO�LPDJLQJ�ILJXUHV�GHFUHDVHG�E\�����GXULQJ�WKH�
pandemic when compared to the pre-pandemic figures (1). 

A study that analyzed weekly variations in imaging after the 
COVID-19 pandemic conducted in Stanford reported that breast 
imaging, nuclear methods and musculoskeletal system imaging 
figures decreased significantly when compared to the pre-pan-
demic period (2). In a study carried out in Cleveland, it was 
observed that the pandemic led to a significant decrease in the 
number of mammographies and nuclear imaging (93% and 
61%, respectively) (3). Vagal et al. compared the total imaging 
procedures in March and April, the initial months of the 
pandemic, and the same period in 2019, and reported that there 
was a 53.4% decrease (4). A decrease of 40.5% was observed in 
the requests of hospitalized patients, 72.3% in the requests of 
outpatient patients and 48.9% in the requests of emergency 
patients (4). 
Although the COVID-19 pandemic affected the whole world, 
the time and severity of the pandemic varied between the 
continents and countries. The current study aimed to analyze the 
impact of the COVID-19 pandemic on imaging volume and 
variety of imaging modalities.

MATERIAL and METHODS
The medical records of the patients who underwent imaging 
procedures at Antalya Atatürk Public Hospital Radiology 
Department between March 10 and December 31, 2019, and 
March 10 and December 31, 2020 were reviewed retrospective-
ly. The clinical patient data, the imaging types, and the depart-
mental patient information were recorded on the electronic 
medical data network. Patients with incomplete medical records 
were excluded from the study. Patients were classified based on 
the age groups as recommended by the World Health Organiza-
tion; 0-17 years old children, 18-65 years old young individuals, 
66-79 years old adults and 80-99 years old seniors. Further-
more, since the patient age was higher than 50 years, a risk 
factor for COVID-19, the study group was categorized as 
younger and older individuals than 50 years. Our research was 
carried out in accordance with publication ethics and necessary 
permissions were obtained from the institution where the study 
was conducted. The study was approved by the Antalya Train-
ing and Research Hospital Ethics Committee 
(04.03.2021/2021-005). Informed consent forms were not 
signed by the participating patients due to the retrospective 
nature of the study. The study was conducted in accordance with 
the Helsinki Declaration principles. Since the study investigated 
the effects of COVID-19, Scientific Research Application 
approval was obtained from the Republic of Turkey Ministry of 
Health (Cihat Aksoy-2020-12-27T12_05_44)

Descriptive statistics are presented as frequencies, percentages, 
means, standard deviations (SD), medians, and interquartile 
ranges (IQR). The Shapiro Wilk test, histogram, and Q-Q graph-
ics were employed to test normal distribution of the data. The 
chi-square analysis was conducted to analyze the correlations 
between categorical variables. "Student t-test" was used to 
determine the differences between the two independent group 
means, and "Kruskal Wallis" test was used for two or more 
groups. Statistical analyses were conducted with the SPSS 
YHUVLRQ������VRIWZDUH� IRU�:LQGRZV� �,%0��$UPRQN��1<���$�3�
value of <0.05 was accepted statistically significant.
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employed in different states, who stated that the reasons for this 
decrease included the postponement of elective procedures and a 
lack of adequate protective equipment against the disease. It 
should be noted that 16% of the radiologists participating in the 
survey were COVID-19 positive (5). Madhuripan et al. reported a 
30-60% decrease in radiological imaging volume by early March, 
while the imaging volume began to increase in late April (2).
The maximum decrease in the imaging volume in 2020 was in 
elderly patients. At the onset of the pandemic in Turkey, the 
restrictions implemented to minimize the spread of the virus 
were more effective on the elderly population when compared 
to young age groups. In this period, the anxiety of leaving home 
and the fear of entering crowded settings such as hospitals 
decreased hospital admission rates across elderly individuals 
(2). It is known that the males require more intensive care and 
prone to mortality associated with COVID-19 (6,7). We suggest 
that the decrease in the imaging volume across the male patients 
when compared to the female patients reported in our study was 
associated with the correlation between COVID-19 and the 
male gender. 

During the pandemic, we observed that the decrease in ultraso-
nographic examinations was higher when compared to other 
imaging methods. The review of the variations based on the 
examination system revealed that the decrease was prevalent in 
abdominal, breast, neurological and cardiovascular examina-
tions. González-Ortiz et al., analyzed the variations in neurora-
diological imaging during the pandemic, and claimed that the 
reduction observed during the peak of the pandemic could be 
applied carefully in patients with post-peak indication (1). In the 
study that reviewed March and April figures, mammography 
and nuclear imaging methods were most affected by the 
pandemic (3). In our study, we observed that thoracic imaging 
volume and its share in all imaging methods increased in 2020 
when compared to 2019 (1.6% vs 4.6%).  In a survey conducted 
by the Italian Society of Medical and Interventional Radiology, 
radiologists asked the question "What should be the first 
imaging method performed in the patients admitted with 
COVID-19 diagnosis," and 76.3% replied that it should be chest 
X-ray, 39.4% preferred chest CT, and 9.3% chest ultrasound (8). 
Our findings demonstrated that the X-ray volume decreased in 
our hospital, and chest CT was preferred in suspected patients. 
Our study has some limitations. The study findings could not be 
generalized to the entire country since it reflects the experiences 
in a single center and the city where the study was conducted 
was not among the cities that reported highest cases in Turkey. 

Furthermore, since the clinical patient data were not included in 
the study, the correlation between clinical findings and radiolog-
ical imaging was not investigated. 

CONCLUSION
Elective radiological imaging procedures were postponed in the 
early stages of the pandemic to reduce the spread of the virus 
and to ensure that imaging centers operated properly in the 
pandemic environment. Thus, it was observed that the imaging 
volume decreased by more than 50% when compared to the 
previous year. Considering the hospital conditions, the neces-
sary imaging procedures should be performed on patients with 
an indication by following the precautions recommended by the 
protective equipment and guidelines. The current study would 
contribute to the literature since it analyzed the impact of the 
pandemic on radiological imaging methods in Turkey, and will 
be a helpful resource for future studies. 
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ABSTRACT
Objective: 
While some clinicians remove urine catheters immediately after caesarean section operations, 
others prefer that they are retained for 12-24 hours. This study aims to investigate the time of 
removal of urine catheter from patients after caesarean section operation and the potential 
benefits with respect to gastrointestinal motility during the postoperative period. 

Method: 
This prospective study included 100 women who had undergone caesarean section in the obstet-
rics department of Turhal State Hospital between March 2021 and June 2021. The urine catheters 
of the patients were removed at 4, 8, and 12 hours postoperatively, and the patients were separated 
into 3 groups accordingly.  These 3 groups were compared in aspect of time to gas and faeces 
passage, need for enema, number of caesarean deliveries, urinary retention, and type of anaesthesia. 

Results: 
When compared to the women whose urinary catheters were removed 8 and 12 hours after cesar-
ean delivery, the time to gas and faeces passage was significantly shorter in patients whose cathe-
ters were removed 4 hours later (p<0.001 for both). As the duration of urinary catheterization was 
prolonged, the need for enema increased significantly (p=0.033). 

Conclusion: 
As the duration of urinary catheterization was prolonged following caesarean delivery, the time 
to gas and faeces passage and the need for enema were increased significantly. This finding was 
attributed to the delay in mobilization. 

Key Words: 
Catheter, Cesarean delivery, Enema, Feces, Urine 

test were used for the statistical comparisons. A p value less than 
0.05 was accepted as statistically significant. 

RESULTS
Urinary catheter was removed after 4 hours in 24 patients, 8 
hours in 34 patients, and 12 hours in 42 patients. Operative 
characteristics of the patients are shown in Table I. The patients 
in the 12-hour group were significantly older than the patients in 
the 4-hour group and the patients in the 8-hour group (27.14 ± 
3.95 years vs 25.33 ± 5.88 years vs 25.82 ± 4.13 years, 
p=0.222).

Table I: Operative characteristics of the patients.

Figure 1 and Figure 2 display that there were no statistically 
significant differences between the groups with respect to the 
number of caesarean deliveries (p=0.064), urinary retention 
(p=0.814) and spinal anesthesia (p=0.074). The mean time to 
gas output after the operation was 12 ± 4.71 hours in the 4-hour 
group, 16.47 ± 5.55 hours in the 8-hour group, and 18.48 ± 5.07 
hours in the 12-hour group. The mean time to feces output was 
27 ± 7.29 hours in the 4-hour group, 30.35 ± 7.37 hours in the 
8-hour group, and 40.57 ± 8.77 hours in the 12-hour group. The 
percentage of patients requiring enema was 20.8% in the 4-hour 
group, 17.6% in the 8-hour group, and 42.9% in the 12-hour 
group. As the duration of urinary catheterization shortened, the 
time to gas and feces passage shortened and the need for enema 
decreased significantly (p=0.001, p=0.001 and p=0.033 respec-
tively). 

Figure 1: Duration of catheteterization with respect to age, time to gas and 
                 feces  output.

Figure 2: Duration of catheteterization with respect to need for enema, urinary 
                 retention and spinal anaesthesia.

DISCUSSION
Postoperative ileus occurs due to the temporary impairment in 
gastrointestinal motility. This complication emerges because of 
the intraoperative and postoperative actions such as medication 
for pain control and using isotonic solutions excessively 
(12,13). Although postoperative ileus is usually resolved 3-5 
days after the operation, problems such as increased abdominal 
pain and cramps, and abdominal distension can be observed. 
In order to avoid postoperative ileus, physicians recommend 
early mobilization . It has been reported that the patients should 
be mobilized as soon as possible in 4-8 hours following caesare-
an section. Early mobilization is effective in the prevention of 
abdominal distension, deep vein thrombosis and atelectasis. It 
also has benefits such as regaining intestinal tonus and initiating 
intestinal movements. Although there is no specific period 
defined for patient mobilization in literature, the general tenden-
cy is to mobilize patients in the shortest time possible. The early 
removal of urinary catheters is required for comfortable mobili-
zation of patients (14). 
Postoperative mobilization enables a more rapid transition to 
the previous working level of the intestines and stomach which 
are affected by anesthesia. Therefore, mobilization of a patient 
and the application of exercises in the early postoperative period 
are of great importance. The patient standing up and performing 
active and passive movements in bed are known to be effective 
in eliminating intestinal distension and stimulating peristalsis 
(10). Exercise has a significant effect on evacuation of the 
stomach. Walking at the rate of 3.2 km/hr increases stomach 
evacuation by 39%, and when the walking rate is doubled, the 
increase in stomach evacuation increases at the same rate 
(14,15). On the other hand, immobility can lead to constipation 
by suppressing colon movements. Therefore, the patient should 
be kept active in bed with active-passive exercises, especially 
leg exercises, and should be mobilized in the early postoperative 
period (14,15). 
Previous studies have reported that as the number of caesarean 
deliveries increased, there was an increase in intra-abdominal 
adhesions and therefore the duration of surgery was prolonged 
and mobilization was delayed. It has been claimed that with an 
increase in the number of operations there is an increase in 
intra-abdominal adhesions because the anatomy is disturbed in 
every operation performed. As the number of cesarean deliver- DOI:  10.53394/akd.1063610
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ÖZ
Amaç: 
6H]DU\HQ� DPHOL\DWÕQGDQ� VRQUD� LGUDU� VRQGDODUÕQÕ� ED]Õ� NOLQLV��
\HQOHU�KHPHQ�oÕNDUÕUNHQ��ED]Õ�NOLQLV\HQOHU�LVH�������VDDW�DUDVÕQ-
GD�WXWPDN�LVWHU��%X�oDOÕúPD��VH]DU\HQOH�GR÷XP�\DSDQ�KDVWDODUGD�
LGUDU�VRQGDVÕ�oHNLOPH�V�UHVLQLQ�JD]�JDLWD�oÕNÕúÕ�V�UHVLQL�HWNLOH��
\LS�HWNLOHPHGL÷LQL�EHOLUOHPH\L�DPDoODPDNWDGÕU��

Yöntem: 
%X�SURVSHNWLI� oDOÕúPDGD�0DUW������ LOH�+D]LUDQ������ WDULKOHUL�
DUDVÕQGD�7XUKDO�'HYOHW�+DVWDQHVL�.DGÕQ�+DVWDOÕNODUÕ�YH�'R÷XP�
.OLQL÷L¶QGH� VH]DU\HQOH� GR÷XP� \DSDQ� ���� NDGÕQ� DOÕQPÕúWÕU��
+DVWDODUÕQ�LGUDU�VRQGDODUÕQÕQ�SRVWRSHUDWLI�G|QHPGH��������YH�����
VDDWOHUGH�oHNLOPHVLQH�J|UH��o�JUXS�ROXúWXUXOGX��%X��o�JUXSWDNL�
KDVWDODUÕQ� PRELOL]DV\RQ� VRQUDVÕQGDNL� VDDWOHUGH� JD]�JDLWD�
oÕNÕúODUÕ�� ODYPDQ� JHUHNOLOL÷L�� NDoÕQFÕ� VH]DU\HQ� DPHOL\DWÕQÕ�
JHoLUGLNOHUL��VRQGD�oHNLOPHVL�VRQUDVÕ��ULQHU�UHWDQVL\RQ�JHOLúPHVL�
YH�DQHVWH]L�úHNLOOHUL�DoÕVÕQGDQ�NDUúÕODúWÕUÕOGÕ�

Bulgular: 
6RQGD� NDOPD� V�UHOHUL� �� YH� ��� VDDW� RODQ� KDVWDODU�
NDUúÕODúWÕUÕOGÕNODUÕQGD��VRQGD�NDOPD�V�UHVL���VDDW�RODQ�KDVWDODUGD�
JD]�YH�JDLWD� oÕNÕú� VDDWOHULQLQ�GDKD�HUNHQ�ROGX÷X�EXOXQGX� �KHU�
LNLVL�LoLQ�S���������6RQGD�NDOPD�V�UHVL�DUWÕNoD�ODYPDQ�JHUHNVLQ-
LPL�DQODPOÕ�RODUDN�ID]OD\GÕ��S ��������

Sonuç: 
6H]DU\HQ� VRQUDVÕ� KDVWDGD� LGUDU� VRQGDVÕQÕQ� X]XQ� V�UH� NDODQ�
KDVWDODUGD� JD]�JDLWD� oÕNÕúÕ� JHFLNPHNWHGLU� YH� ODYPDQ� JHUHNVL��
QLPL� DUWPDNWDGÕU�� %X� EXOJX�� FHUUDKL� VRQUDVÕ� HUNHQ� PRELOL-
zasyonun engellenmesinden kaynaklanabilir. 

Anahtar Kelimeler: 
.DWHWHU��6H]DU\HQ��/DYPDQ��*DLWD��øGUDU

INTRODUCTION
Caesarean section (CS) is a commonly performed operation in 
obstetric surgery (1-3). Although CS has advantages in aspect of 
perinatal morbidity and mortality, there are also short and 
long-term complications which should not be ignored (4-6). The 
problems related with urinary system are one of the short term 
complications (7). 
In order to prevent bladder injury and urine retention, urinary 
catheters are routinely applied in women undergoing cesarean 
section. However, urinary catheters have some disadvantages 
including infection, urethral pain, and urine retention in addition 
to the prolongation in postoperative mobilization and hospital-
ization (5). The period of urethral catheterization following CS 
remains uncertain (8). Some clinicians remove the catheter 
immediately after the operation while others keep the catheter in 
place for 12-24 hours (8). When the duration of urinary catheter-
ization is prolonged, patient mobilization is delayed (9). 
Postoperative mobilization enables a more rapid transition to 
the previous working level of the intestines and stomach which 
are affected by anesthesia. Therefore, mobilization of a patient 
and the application of exercises in the early postoperative period 
are of great importance for eliminating intestinal distension and 

accelerating peristaltism (10). Exercise also has a profound 
effect on evacuation of the stomach. Moreover, early mobiliza-
tion accelerates the recovery process, and decreases the 
incidence of deep vein thrombosis and respiratory complica-
tions. It also assists in early discharge and a rapid return to daily 
life (11). This study aims to investigate the time of removal of 
urine catheter from patients after caesarean section operation 
and the potential benefits with respect to gastrointestinal moti- 
lity during the postoperative period. 

MATERIALS and METHODS
This prospective study included 100 female women who had 
undergone caesarean section in the obstetrics department of 
Turhal State Hospital between March 2021 and June 2021. All 
reported research involving “human beings” were conducted in 
accordance with the principles set forth in the Helsinki Declara-
tion 2008. The urine catheters of the patients were removed at 4, 
8, and 12 hours postoperatively, and the patients were separated 
into 3 groups accordingly. The patients included in the study 
were aged 18-45 years and had no co-morbidities. The patients 
with urinary tract infection, severe vaginal bleeding and 
preeclampsia were excluded from the study. Approval for the 
study was granted by the Ethics Committee of Tokat Gazios-
PDQSDVD�8QLYHUVLW\��1R����.$(.�������$OO�SDWLHQWV�SURYLGHG�
written informed consent. 
All the operations were performed by the same surgeon. Ten 
minutes before the induction of general or spinal anaesthesia, 2 
gr cefazolin was administered intravenously as prophylaxis for 
infection for all patients. A no.16 Foley catheter was used for 
urinary catheterization. As for the standard cesarean delivery, 
Pfannenstiel incision was made and the uterus was opened with 
a transverse incision. After the delivery of the fetus, the uterus 
was sutured in a single layer for closure. The urine catheters of 
the patients were removed at 4, 8, and 12 hours postoperatively, 
and the patients were separated into 3 groups accordingly. These 
3 groups were compared in aspect of time to gas and faeces 
passage, need for enema, number of caesarean deliveries, 
urinary retention, and type of anaesthesia. 
Urinary catheter was removed at 4th hour after cesarean 
delivery if vital findings of the patient were within normal limits 
and there was prior history of gastrointestinal dysfunction. 
Urinary catheter was removed at 8th hour after surgery if vital 
findings were normal and postoperative hemoglobin did not 
indicate excessive bleeding. Urinary catheter was removed at 
12th hour after cesarean section if there was transient hypoten-
sion, tachycardia and insufficient urine output. After the remov-
al of urinary catheter, the patient was mobilized. Postoperative 
infection was managed in all the patients with 1 gr cefazolin 
once every 12 hours. At the postoperative 8th hour, the patients 
were allowed to consume fluids. 

Statistical Analysis
Collected data were analyzed by Statistical Package for Social 
Sciences version 20.0 (SPSS IBM, Armonk, NY, USA). 
Descriptive statistics were reported as mean± standard deviation 
values for numerical variables and number (n) and percentage 
(%) for categorical variables. One-way ANOVA and chi-square 

ies increased, it would become harder to maintain intraoperative 
hemostasis (16-18). The prolongation in surgery time and 
excessive measures taken to perform surgery would take a 
longer time to gas-feces output. 

In this study, no statistically significant difference was observed 
between the different times for catheter removal with respect to 
the number of cesarean deliveries, urinary retention, and type of 
anesthesia. In addition, the time to gas and feces passage 
shortened and the need for enema decreased significantly as the 
duration of urinary catheterization shortened. The power of the 
present study is limited by relatively small cohort size and lack 
of randomization and longitudinal data.

 CONCLUSION
This study demonstrates that the time to gas-feces output is 
shortened and the need for enema is decreased significantly 
with early removal of the urinary catheter. Since an in-dwelling 
catheter prevents early mobilization, the time to gas-feces 
output is prolonged and the need for enema is increased in 
patients with later removal of the urinary catheter. The patients 
with early and late removal of urinary catheters are found to be 
statistically similar with respect to the number of caesarean 
deliveries, urinary retention, and type of anesthesia.
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ABSTRACT
Objective: 
While some clinicians remove urine catheters immediately after caesarean section operations, 

others prefer that they are retained for 12-24 hours. This study aims to investigate the time of 

removal of urine catheter from patients after caesarean section operation and the potential 

benefits with respect to gastrointestinal motility during the postoperative period. 

Method: 
This prospective study included 100 women who had undergone caesarean section in the obstet-

rics department of Turhal State Hospital between March 2021 and June 2021. The urine catheters 

of the patients were removed at 4, 8, and 12 hours postoperatively, and the patients were separated 

into 3 groups accordingly.  These 3 groups were compared in aspect of time to gas and faeces 

passage, need for enema, number of caesarean deliveries, urinary retention, and type of anaesthesia. 

Results: 
When compared to the women whose urinary catheters were removed 8 and 12 hours after cesar-

ean delivery, the time to gas and faeces passage was significantly shorter in patients whose cathe-

ters were removed 4 hours later (p<0.001 for both). As the duration of urinary catheterization was 

prolonged, the need for enema increased significantly (p=0.033). 

Conclusion: 
As the duration of urinary catheterization was prolonged following caesarean delivery, the time 

to gas and faeces passage and the need for enema were increased significantly. This finding was 

attributed to the delay in mobilization. 
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test were used for the statistical comparisons. A p value less than 

0.05 was accepted as statistically significant. 

RESULTS
Urinary catheter was removed after 4 hours in 24 patients, 8 

hours in 34 patients, and 12 hours in 42 patients. Operative 

characteristics of the patients are shown in Table I. The patients 

in the 12-hour group were significantly older than the patients in 

the 4-hour group and the patients in the 8-hour group (27.14 ± 

3.95 years vs 25.33 ± 5.88 years vs 25.82 ± 4.13 years, 

p=0.222).

Table I: Operative characteristics of the patients.

Figure 1 and Figure 2 display that there were no statistically 

significant differences between the groups with respect to the 

number of caesarean deliveries (p=0.064), urinary retention 

(p=0.814) and spinal anesthesia (p=0.074). The mean time to 

gas output after the operation was 12 ± 4.71 hours in the 4-hour 

group, 16.47 ± 5.55 hours in the 8-hour group, and 18.48 ± 5.07 

hours in the 12-hour group. The mean time to feces output was 

27 ± 7.29 hours in the 4-hour group, 30.35 ± 7.37 hours in the 

8-hour group, and 40.57 ± 8.77 hours in the 12-hour group. The 

percentage of patients requiring enema was 20.8% in the 4-hour 

group, 17.6% in the 8-hour group, and 42.9% in the 12-hour 

group. As the duration of urinary catheterization shortened, the 

time to gas and feces passage shortened and the need for enema 

decreased significantly (p=0.001, p=0.001 and p=0.033 respec-

tively). 

Figure 1: Duration of catheteterization with respect to age, time to gas and 

                 feces  output.

Figure 2: Duration of catheteterization with respect to need for enema, urinary 

                 retention and spinal anaesthesia.

DISCUSSION
Postoperative ileus occurs due to the temporary impairment in 

gastrointestinal motility. This complication emerges because of 

the intraoperative and postoperative actions such as medication 

for pain control and using isotonic solutions excessively 

(12,13). Although postoperative ileus is usually resolved 3-5 

days after the operation, problems such as increased abdominal 

pain and cramps, and abdominal distension can be observed. 

In order to avoid postoperative ileus, physicians recommend 

early mobilization . It has been reported that the patients should 

be mobilized as soon as possible in 4-8 hours following caesare-

an section. Early mobilization is effective in the prevention of 

abdominal distension, deep vein thrombosis and atelectasis. It 

also has benefits such as regaining intestinal tonus and initiating 

intestinal movements. Although there is no specific period 

defined for patient mobilization in literature, the general tenden-

cy is to mobilize patients in the shortest time possible. The early 

removal of urinary catheters is required for comfortable mobili-

zation of patients (14). 

Postoperative mobilization enables a more rapid transition to 

the previous working level of the intestines and stomach which 

are affected by anesthesia. Therefore, mobilization of a patient 

and the application of exercises in the early postoperative period 

are of great importance. The patient standing up and performing 

active and passive movements in bed are known to be effective 

in eliminating intestinal distension and stimulating peristalsis 

(10). Exercise has a significant effect on evacuation of the 

stomach. Walking at the rate of 3.2 km/hr increases stomach 

evacuation by 39%, and when the walking rate is doubled, the 

increase in stomach evacuation increases at the same rate 

(14,15). On the other hand, immobility can lead to constipation 

by suppressing colon movements. Therefore, the patient should 

be kept active in bed with active-passive exercises, especially 

leg exercises, and should be mobilized in the early postoperative 

period (14,15). 

Previous studies have reported that as the number of caesarean 

deliveries increased, there was an increase in intra-abdominal 

adhesions and therefore the duration of surgery was prolonged 

and mobilization was delayed. It has been claimed that with an 

increase in the number of operations there is an increase in 

intra-abdominal adhesions because the anatomy is disturbed in 

every operation performed. As the number of cesarean deliver-
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INTRODUCTION
Caesarean section (CS) is a commonly performed operation in 

obstetric surgery (1-3). Although CS has advantages in aspect of 

perinatal morbidity and mortality, there are also short and 

long-term complications which should not be ignored (4-6). The 

problems related with urinary system are one of the short term 

complications (7). 

In order to prevent bladder injury and urine retention, urinary 

catheters are routinely applied in women undergoing cesarean 

section. However, urinary catheters have some disadvantages 

including infection, urethral pain, and urine retention in addition 

to the prolongation in postoperative mobilization and hospital-

ization (5). The period of urethral catheterization following CS 

remains uncertain (8). Some clinicians remove the catheter 

immediately after the operation while others keep the catheter in 

place for 12-24 hours (8). When the duration of urinary catheter-

ization is prolonged, patient mobilization is delayed (9). 

Postoperative mobilization enables a more rapid transition to 

the previous working level of the intestines and stomach which 

are affected by anesthesia. Therefore, mobilization of a patient 

and the application of exercises in the early postoperative period 

are of great importance for eliminating intestinal distension and 

accelerating peristaltism (10). Exercise also has a profound 

effect on evacuation of the stomach. Moreover, early mobiliza-

tion accelerates the recovery process, and decreases the 

incidence of deep vein thrombosis and respiratory complica-

tions. It also assists in early discharge and a rapid return to daily 

life (11). This study aims to investigate the time of removal of 

urine catheter from patients after caesarean section operation 

and the potential benefits with respect to gastrointestinal moti- 

lity during the postoperative period. 

MATERIALS and METHODS
This prospective study included 100 female women who had 

undergone caesarean section in the obstetrics department of 

Turhal State Hospital between March 2021 and June 2021. All 

reported research involving “human beings” were conducted in 

accordance with the principles set forth in the Helsinki Declara-

tion 2008. The urine catheters of the patients were removed at 4, 

8, and 12 hours postoperatively, and the patients were separated 

into 3 groups accordingly. The patients included in the study 

were aged 18-45 years and had no co-morbidities. The patients 

with urinary tract infection, severe vaginal bleeding and 

preeclampsia were excluded from the study. Approval for the 

study was granted by the Ethics Committee of Tokat Gazios-

PDQSDVD�8QLYHUVLW\��1R����.$(.�������$OO�SDWLHQWV�SURYLGHG�
written informed consent. 

All the operations were performed by the same surgeon. Ten 

minutes before the induction of general or spinal anaesthesia, 2 

gr cefazolin was administered intravenously as prophylaxis for 

infection for all patients. A no.16 Foley catheter was used for 

urinary catheterization. As for the standard cesarean delivery, 

Pfannenstiel incision was made and the uterus was opened with 

a transverse incision. After the delivery of the fetus, the uterus 

was sutured in a single layer for closure. The urine catheters of 

the patients were removed at 4, 8, and 12 hours postoperatively, 

and the patients were separated into 3 groups accordingly. These 

3 groups were compared in aspect of time to gas and faeces 

passage, need for enema, number of caesarean deliveries, 

urinary retention, and type of anaesthesia. 

Urinary catheter was removed at 4th hour after cesarean 

delivery if vital findings of the patient were within normal limits 

and there was prior history of gastrointestinal dysfunction. 

Urinary catheter was removed at 8th hour after surgery if vital 

findings were normal and postoperative hemoglobin did not 

indicate excessive bleeding. Urinary catheter was removed at 

12th hour after cesarean section if there was transient hypoten-

sion, tachycardia and insufficient urine output. After the remov-

al of urinary catheter, the patient was mobilized. Postoperative 

infection was managed in all the patients with 1 gr cefazolin 

once every 12 hours. At the postoperative 8th hour, the patients 

were allowed to consume fluids. 

Statistical Analysis
Collected data were analyzed by Statistical Package for Social 

Sciences version 20.0 (SPSS IBM, Armonk, NY, USA). 

Descriptive statistics were reported as mean± standard deviation 

values for numerical variables and number (n) and percentage 

(%) for categorical variables. One-way ANOVA and chi-square 

ies increased, it would become harder to maintain intraoperative 

hemostasis (16-18). The prolongation in surgery time and 

excessive measures taken to perform surgery would take a 

longer time to gas-feces output. 

In this study, no statistically significant difference was observed 

between the different times for catheter removal with respect to 

the number of cesarean deliveries, urinary retention, and type of 

anesthesia. In addition, the time to gas and feces passage 

shortened and the need for enema decreased significantly as the 

duration of urinary catheterization shortened. The power of the 

present study is limited by relatively small cohort size and lack 

of randomization and longitudinal data.

 CONCLUSION
This study demonstrates that the time to gas-feces output is 

shortened and the need for enema is decreased significantly 

with early removal of the urinary catheter. Since an in-dwelling 

catheter prevents early mobilization, the time to gas-feces 

output is prolonged and the need for enema is increased in 

patients with later removal of the urinary catheter. The patients 

with early and late removal of urinary catheters are found to be 

statistically similar with respect to the number of caesarean 

deliveries, urinary retention, and type of anesthesia.
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ABSTRACT
Objective: 
While some clinicians remove urine catheters immediately after caesarean section operations, 
others prefer that they are retained for 12-24 hours. This study aims to investigate the time of 
removal of urine catheter from patients after caesarean section operation and the potential 
benefits with respect to gastrointestinal motility during the postoperative period. 

Method: 
This prospective study included 100 women who had undergone caesarean section in the obstet-
rics department of Turhal State Hospital between March 2021 and June 2021. The urine catheters 
of the patients were removed at 4, 8, and 12 hours postoperatively, and the patients were separated 
into 3 groups accordingly.  These 3 groups were compared in aspect of time to gas and faeces 
passage, need for enema, number of caesarean deliveries, urinary retention, and type of anaesthesia. 

Results: 
When compared to the women whose urinary catheters were removed 8 and 12 hours after cesar-
ean delivery, the time to gas and faeces passage was significantly shorter in patients whose cathe-
ters were removed 4 hours later (p<0.001 for both). As the duration of urinary catheterization was 
prolonged, the need for enema increased significantly (p=0.033). 

Conclusion: 
As the duration of urinary catheterization was prolonged following caesarean delivery, the time 
to gas and faeces passage and the need for enema were increased significantly. This finding was 
attributed to the delay in mobilization. 
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test were used for the statistical comparisons. A p value less than 
0.05 was accepted as statistically significant. 

RESULTS
Urinary catheter was removed after 4 hours in 24 patients, 8 
hours in 34 patients, and 12 hours in 42 patients. Operative 
characteristics of the patients are shown in Table I. The patients 
in the 12-hour group were significantly older than the patients in 
the 4-hour group and the patients in the 8-hour group (27.14 ± 
3.95 years vs 25.33 ± 5.88 years vs 25.82 ± 4.13 years, 
p=0.222).

Table I: Operative characteristics of the patients.

Figure 1 and Figure 2 display that there were no statistically 
significant differences between the groups with respect to the 
number of caesarean deliveries (p=0.064), urinary retention 
(p=0.814) and spinal anesthesia (p=0.074). The mean time to 
gas output after the operation was 12 ± 4.71 hours in the 4-hour 
group, 16.47 ± 5.55 hours in the 8-hour group, and 18.48 ± 5.07 
hours in the 12-hour group. The mean time to feces output was 
27 ± 7.29 hours in the 4-hour group, 30.35 ± 7.37 hours in the 
8-hour group, and 40.57 ± 8.77 hours in the 12-hour group. The 
percentage of patients requiring enema was 20.8% in the 4-hour 
group, 17.6% in the 8-hour group, and 42.9% in the 12-hour 
group. As the duration of urinary catheterization shortened, the 
time to gas and feces passage shortened and the need for enema 
decreased significantly (p=0.001, p=0.001 and p=0.033 respec-
tively). 

Figure 1: Duration of catheteterization with respect to age, time to gas and 
                 feces  output.

Figure 2: Duration of catheteterization with respect to need for enema, urinary 
                 retention and spinal anaesthesia.

DISCUSSION
Postoperative ileus occurs due to the temporary impairment in 
gastrointestinal motility. This complication emerges because of 
the intraoperative and postoperative actions such as medication 
for pain control and using isotonic solutions excessively 
(12,13). Although postoperative ileus is usually resolved 3-5 
days after the operation, problems such as increased abdominal 
pain and cramps, and abdominal distension can be observed. 
In order to avoid postoperative ileus, physicians recommend 
early mobilization . It has been reported that the patients should 
be mobilized as soon as possible in 4-8 hours following caesare-
an section. Early mobilization is effective in the prevention of 
abdominal distension, deep vein thrombosis and atelectasis. It 
also has benefits such as regaining intestinal tonus and initiating 
intestinal movements. Although there is no specific period 
defined for patient mobilization in literature, the general tenden-
cy is to mobilize patients in the shortest time possible. The early 
removal of urinary catheters is required for comfortable mobili-
zation of patients (14). 
Postoperative mobilization enables a more rapid transition to 
the previous working level of the intestines and stomach which 
are affected by anesthesia. Therefore, mobilization of a patient 
and the application of exercises in the early postoperative period 
are of great importance. The patient standing up and performing 
active and passive movements in bed are known to be effective 
in eliminating intestinal distension and stimulating peristalsis 
(10). Exercise has a significant effect on evacuation of the 
stomach. Walking at the rate of 3.2 km/hr increases stomach 
evacuation by 39%, and when the walking rate is doubled, the 
increase in stomach evacuation increases at the same rate 
(14,15). On the other hand, immobility can lead to constipation 
by suppressing colon movements. Therefore, the patient should 
be kept active in bed with active-passive exercises, especially 
leg exercises, and should be mobilized in the early postoperative 
period (14,15). 
Previous studies have reported that as the number of caesarean 
deliveries increased, there was an increase in intra-abdominal 
adhesions and therefore the duration of surgery was prolonged 
and mobilization was delayed. It has been claimed that with an 
increase in the number of operations there is an increase in 
intra-abdominal adhesions because the anatomy is disturbed in 
every operation performed. As the number of cesarean deliver-
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INTRODUCTION
Caesarean section (CS) is a commonly performed operation in 
obstetric surgery (1-3). Although CS has advantages in aspect of 
perinatal morbidity and mortality, there are also short and 
long-term complications which should not be ignored (4-6). The 
problems related with urinary system are one of the short term 
complications (7). 
In order to prevent bladder injury and urine retention, urinary 
catheters are routinely applied in women undergoing cesarean 
section. However, urinary catheters have some disadvantages 
including infection, urethral pain, and urine retention in addition 
to the prolongation in postoperative mobilization and hospital-
ization (5). The period of urethral catheterization following CS 
remains uncertain (8). Some clinicians remove the catheter 
immediately after the operation while others keep the catheter in 
place for 12-24 hours (8). When the duration of urinary catheter-
ization is prolonged, patient mobilization is delayed (9). 
Postoperative mobilization enables a more rapid transition to 
the previous working level of the intestines and stomach which 
are affected by anesthesia. Therefore, mobilization of a patient 
and the application of exercises in the early postoperative period 
are of great importance for eliminating intestinal distension and 

accelerating peristaltism (10). Exercise also has a profound 
effect on evacuation of the stomach. Moreover, early mobiliza-
tion accelerates the recovery process, and decreases the 
incidence of deep vein thrombosis and respiratory complica-
tions. It also assists in early discharge and a rapid return to daily 
life (11). This study aims to investigate the time of removal of 
urine catheter from patients after caesarean section operation 
and the potential benefits with respect to gastrointestinal moti- 
lity during the postoperative period. 

MATERIALS and METHODS
This prospective study included 100 female women who had 
undergone caesarean section in the obstetrics department of 
Turhal State Hospital between March 2021 and June 2021. All 
reported research involving “human beings” were conducted in 
accordance with the principles set forth in the Helsinki Declara-
tion 2008. The urine catheters of the patients were removed at 4, 
8, and 12 hours postoperatively, and the patients were separated 
into 3 groups accordingly. The patients included in the study 
were aged 18-45 years and had no co-morbidities. The patients 
with urinary tract infection, severe vaginal bleeding and 
preeclampsia were excluded from the study. Approval for the 
study was granted by the Ethics Committee of Tokat Gazios-
PDQSDVD�8QLYHUVLW\��1R����.$(.�������$OO�SDWLHQWV�SURYLGHG�
written informed consent. 
All the operations were performed by the same surgeon. Ten 
minutes before the induction of general or spinal anaesthesia, 2 
gr cefazolin was administered intravenously as prophylaxis for 
infection for all patients. A no.16 Foley catheter was used for 
urinary catheterization. As for the standard cesarean delivery, 
Pfannenstiel incision was made and the uterus was opened with 
a transverse incision. After the delivery of the fetus, the uterus 
was sutured in a single layer for closure. The urine catheters of 
the patients were removed at 4, 8, and 12 hours postoperatively, 
and the patients were separated into 3 groups accordingly. These 
3 groups were compared in aspect of time to gas and faeces 
passage, need for enema, number of caesarean deliveries, 
urinary retention, and type of anaesthesia. 
Urinary catheter was removed at 4th hour after cesarean 
delivery if vital findings of the patient were within normal limits 
and there was prior history of gastrointestinal dysfunction. 
Urinary catheter was removed at 8th hour after surgery if vital 
findings were normal and postoperative hemoglobin did not 
indicate excessive bleeding. Urinary catheter was removed at 
12th hour after cesarean section if there was transient hypoten-
sion, tachycardia and insufficient urine output. After the remov-
al of urinary catheter, the patient was mobilized. Postoperative 
infection was managed in all the patients with 1 gr cefazolin 
once every 12 hours. At the postoperative 8th hour, the patients 
were allowed to consume fluids. 

Statistical Analysis
Collected data were analyzed by Statistical Package for Social 
Sciences version 20.0 (SPSS IBM, Armonk, NY, USA). 
Descriptive statistics were reported as mean± standard deviation 
values for numerical variables and number (n) and percentage 
(%) for categorical variables. One-way ANOVA and chi-square 

ies increased, it would become harder to maintain intraoperative 
hemostasis (16-18). The prolongation in surgery time and 
excessive measures taken to perform surgery would take a 
longer time to gas-feces output. 

In this study, no statistically significant difference was observed 
between the different times for catheter removal with respect to 
the number of cesarean deliveries, urinary retention, and type of 
anesthesia. In addition, the time to gas and feces passage 
shortened and the need for enema decreased significantly as the 
duration of urinary catheterization shortened. The power of the 
present study is limited by relatively small cohort size and lack 
of randomization and longitudinal data.

 CONCLUSION
This study demonstrates that the time to gas-feces output is 
shortened and the need for enema is decreased significantly 
with early removal of the urinary catheter. Since an in-dwelling 
catheter prevents early mobilization, the time to gas-feces 
output is prolonged and the need for enema is increased in 
patients with later removal of the urinary catheter. The patients 
with early and late removal of urinary catheters are found to be 
statistically similar with respect to the number of caesarean 
deliveries, urinary retention, and type of anesthesia.
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ABSTRACT
Objective: 
While some clinicians remove urine catheters immediately after caesarean section operations, 
others prefer that they are retained for 12-24 hours. This study aims to investigate the time of 
removal of urine catheter from patients after caesarean section operation and the potential 
benefits with respect to gastrointestinal motility during the postoperative period. 

Method: 
This prospective study included 100 women who had undergone caesarean section in the obstet-
rics department of Turhal State Hospital between March 2021 and June 2021. The urine catheters 
of the patients were removed at 4, 8, and 12 hours postoperatively, and the patients were separated 
into 3 groups accordingly.  These 3 groups were compared in aspect of time to gas and faeces 
passage, need for enema, number of caesarean deliveries, urinary retention, and type of anaesthesia. 

Results: 
When compared to the women whose urinary catheters were removed 8 and 12 hours after cesar-
ean delivery, the time to gas and faeces passage was significantly shorter in patients whose cathe-
ters were removed 4 hours later (p<0.001 for both). As the duration of urinary catheterization was 
prolonged, the need for enema increased significantly (p=0.033). 

Conclusion: 
As the duration of urinary catheterization was prolonged following caesarean delivery, the time 
to gas and faeces passage and the need for enema were increased significantly. This finding was 
attributed to the delay in mobilization. 

Key Words: 
Catheter, Cesarean delivery, Enema, Feces, Urine 

test were used for the statistical comparisons. A p value less than 
0.05 was accepted as statistically significant. 

RESULTS
Urinary catheter was removed after 4 hours in 24 patients, 8 
hours in 34 patients, and 12 hours in 42 patients. Operative 
characteristics of the patients are shown in Table I. The patients 
in the 12-hour group were significantly older than the patients in 
the 4-hour group and the patients in the 8-hour group (27.14 ± 
3.95 years vs 25.33 ± 5.88 years vs 25.82 ± 4.13 years, 
p=0.222).

Table I: Operative characteristics of the patients.

Figure 1 and Figure 2 display that there were no statistically 
significant differences between the groups with respect to the 
number of caesarean deliveries (p=0.064), urinary retention 
(p=0.814) and spinal anesthesia (p=0.074). The mean time to 
gas output after the operation was 12 ± 4.71 hours in the 4-hour 
group, 16.47 ± 5.55 hours in the 8-hour group, and 18.48 ± 5.07 
hours in the 12-hour group. The mean time to feces output was 
27 ± 7.29 hours in the 4-hour group, 30.35 ± 7.37 hours in the 
8-hour group, and 40.57 ± 8.77 hours in the 12-hour group. The 
percentage of patients requiring enema was 20.8% in the 4-hour 
group, 17.6% in the 8-hour group, and 42.9% in the 12-hour 
group. As the duration of urinary catheterization shortened, the 
time to gas and feces passage shortened and the need for enema 
decreased significantly (p=0.001, p=0.001 and p=0.033 respec-
tively). 

Figure 1: Duration of catheteterization with respect to age, time to gas and 
                 feces  output.

Figure 2: Duration of catheteterization with respect to need for enema, urinary 
                 retention and spinal anaesthesia.

DISCUSSION
Postoperative ileus occurs due to the temporary impairment in 
gastrointestinal motility. This complication emerges because of 
the intraoperative and postoperative actions such as medication 
for pain control and using isotonic solutions excessively 
(12,13). Although postoperative ileus is usually resolved 3-5 
days after the operation, problems such as increased abdominal 
pain and cramps, and abdominal distension can be observed. 
In order to avoid postoperative ileus, physicians recommend 
early mobilization . It has been reported that the patients should 
be mobilized as soon as possible in 4-8 hours following caesare-
an section. Early mobilization is effective in the prevention of 
abdominal distension, deep vein thrombosis and atelectasis. It 
also has benefits such as regaining intestinal tonus and initiating 
intestinal movements. Although there is no specific period 
defined for patient mobilization in literature, the general tenden-
cy is to mobilize patients in the shortest time possible. The early 
removal of urinary catheters is required for comfortable mobili-
zation of patients (14). 
Postoperative mobilization enables a more rapid transition to 
the previous working level of the intestines and stomach which 
are affected by anesthesia. Therefore, mobilization of a patient 
and the application of exercises in the early postoperative period 
are of great importance. The patient standing up and performing 
active and passive movements in bed are known to be effective 
in eliminating intestinal distension and stimulating peristalsis 
(10). Exercise has a significant effect on evacuation of the 
stomach. Walking at the rate of 3.2 km/hr increases stomach 
evacuation by 39%, and when the walking rate is doubled, the 
increase in stomach evacuation increases at the same rate 
(14,15). On the other hand, immobility can lead to constipation 
by suppressing colon movements. Therefore, the patient should 
be kept active in bed with active-passive exercises, especially 
leg exercises, and should be mobilized in the early postoperative 
period (14,15). 
Previous studies have reported that as the number of caesarean 
deliveries increased, there was an increase in intra-abdominal 
adhesions and therefore the duration of surgery was prolonged 
and mobilization was delayed. It has been claimed that with an 
increase in the number of operations there is an increase in 
intra-abdominal adhesions because the anatomy is disturbed in 
every operation performed. As the number of cesarean deliver-
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INTRODUCTION
Caesarean section (CS) is a commonly performed operation in 
obstetric surgery (1-3). Although CS has advantages in aspect of 
perinatal morbidity and mortality, there are also short and 
long-term complications which should not be ignored (4-6). The 
problems related with urinary system are one of the short term 
complications (7). 
In order to prevent bladder injury and urine retention, urinary 
catheters are routinely applied in women undergoing cesarean 
section. However, urinary catheters have some disadvantages 
including infection, urethral pain, and urine retention in addition 
to the prolongation in postoperative mobilization and hospital-
ization (5). The period of urethral catheterization following CS 
remains uncertain (8). Some clinicians remove the catheter 
immediately after the operation while others keep the catheter in 
place for 12-24 hours (8). When the duration of urinary catheter-
ization is prolonged, patient mobilization is delayed (9). 
Postoperative mobilization enables a more rapid transition to 
the previous working level of the intestines and stomach which 
are affected by anesthesia. Therefore, mobilization of a patient 
and the application of exercises in the early postoperative period 
are of great importance for eliminating intestinal distension and 

accelerating peristaltism (10). Exercise also has a profound 
effect on evacuation of the stomach. Moreover, early mobiliza-
tion accelerates the recovery process, and decreases the 
incidence of deep vein thrombosis and respiratory complica-
tions. It also assists in early discharge and a rapid return to daily 
life (11). This study aims to investigate the time of removal of 
urine catheter from patients after caesarean section operation 
and the potential benefits with respect to gastrointestinal moti- 
lity during the postoperative period. 

MATERIALS and METHODS
This prospective study included 100 female women who had 
undergone caesarean section in the obstetrics department of 
Turhal State Hospital between March 2021 and June 2021. All 
reported research involving “human beings” were conducted in 
accordance with the principles set forth in the Helsinki Declara-
tion 2008. The urine catheters of the patients were removed at 4, 
8, and 12 hours postoperatively, and the patients were separated 
into 3 groups accordingly. The patients included in the study 
were aged 18-45 years and had no co-morbidities. The patients 
with urinary tract infection, severe vaginal bleeding and 
preeclampsia were excluded from the study. Approval for the 
study was granted by the Ethics Committee of Tokat Gazios-
PDQSDVD�8QLYHUVLW\��1R����.$(.�������$OO�SDWLHQWV�SURYLGHG�
written informed consent. 
All the operations were performed by the same surgeon. Ten 
minutes before the induction of general or spinal anaesthesia, 2 
gr cefazolin was administered intravenously as prophylaxis for 
infection for all patients. A no.16 Foley catheter was used for 
urinary catheterization. As for the standard cesarean delivery, 
Pfannenstiel incision was made and the uterus was opened with 
a transverse incision. After the delivery of the fetus, the uterus 
was sutured in a single layer for closure. The urine catheters of 
the patients were removed at 4, 8, and 12 hours postoperatively, 
and the patients were separated into 3 groups accordingly. These 
3 groups were compared in aspect of time to gas and faeces 
passage, need for enema, number of caesarean deliveries, 
urinary retention, and type of anaesthesia. 
Urinary catheter was removed at 4th hour after cesarean 
delivery if vital findings of the patient were within normal limits 
and there was prior history of gastrointestinal dysfunction. 
Urinary catheter was removed at 8th hour after surgery if vital 
findings were normal and postoperative hemoglobin did not 
indicate excessive bleeding. Urinary catheter was removed at 
12th hour after cesarean section if there was transient hypoten-
sion, tachycardia and insufficient urine output. After the remov-
al of urinary catheter, the patient was mobilized. Postoperative 
infection was managed in all the patients with 1 gr cefazolin 
once every 12 hours. At the postoperative 8th hour, the patients 
were allowed to consume fluids. 

Statistical Analysis
Collected data were analyzed by Statistical Package for Social 
Sciences version 20.0 (SPSS IBM, Armonk, NY, USA). 
Descriptive statistics were reported as mean± standard deviation 
values for numerical variables and number (n) and percentage 
(%) for categorical variables. One-way ANOVA and chi-square 
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ies increased, it would become harder to maintain intraoperative 
hemostasis (16-18). The prolongation in surgery time and 
excessive measures taken to perform surgery would take a 
longer time to gas-feces output. 

In this study, no statistically significant difference was observed 
between the different times for catheter removal with respect to 
the number of cesarean deliveries, urinary retention, and type of 
anesthesia. In addition, the time to gas and feces passage 
shortened and the need for enema decreased significantly as the 
duration of urinary catheterization shortened. The power of the 
present study is limited by relatively small cohort size and lack 
of randomization and longitudinal data.

 CONCLUSION
This study demonstrates that the time to gas-feces output is 
shortened and the need for enema is decreased significantly 
with early removal of the urinary catheter. Since an in-dwelling 
catheter prevents early mobilization, the time to gas-feces 
output is prolonged and the need for enema is increased in 
patients with later removal of the urinary catheter. The patients 
with early and late removal of urinary catheters are found to be 
statistically similar with respect to the number of caesarean 
deliveries, urinary retention, and type of anesthesia.
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.DGÕQ�YH�HUNHNOHU�DUDVÕQGD�VHUVHPOLN��EXODQWÕ�NXVPD��NRQVDQW�
UDV\RQ� ER]XNOX÷X�� DUDo� WXWPDVÕ�� G�úPH�� NXODNWD� GROJXQOXN��
\�NVHN� VHVWHQ� UDKDWVÕ]OÕN�� NDODEDOÕN� RUWDPGDQ� UDKDWVÕ]OÕN� YH�
WLQQLWXV� VHPSWRPODUÕQÕQ� J|U�OPH� VÕNOÕ÷Õ� DoÕVÕQGDQ� DQODPOÕ� ELU�
IDUN�J|]OHQPH]NHQ��S!�������HUNHNOHULQ�GHQJHVL]OLN�úLND\HWLQLQ�
NDGÕQODUGDQ�DQODPOÕ�úHNLOGH�ID]OD�ROGX÷X�VDSWDQGÕ��S �������
%LUH\OHULQ� WLQQLWXV� úLND\HWOHUL� LQFHOHQGL÷LQGH�� W�P� ELUH\OHULQ�
���¶VLQGH� WLQQLWXV� úLND\HWL� ROGX÷X� HUNHNOHUGH� GDKD� oRN� VD÷�
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ROGX÷X�ELUH\�VD\ÕVÕQÕQ�ID]OD�ROGX÷X��KHU�LNL�JUXSWD�GD�SHN�oRN�
ELUH\LQ� úLúPDQ� JUXEXQD� GDKLO� ROGX÷X� GLNNDW� oHNPHNWHGLU��
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X\XPOXGXU������
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ABSTRACT
Objective:
7\SH� �� 'LDEHWHV� 0HOOLWXV� �'0��� D� PHWDEROLF� GLVHDVH� WKDW� LV�
LQFUHDVLQJ� ZRUOGZLGH�� FDQ� DIIHFW� WKH� KHDULQJ� DQG� EDODQFH�
V\VWHP��2EMHFWLYH��7KLV� VWXG\� DLPV� WR� HYDOXDWH� WKH� YHVWLEXODU�
V\PSWRPV�� DXGLWRU\� LQVXIILFLHQF\� OHYHO� DQG� YHUWLJR�UHODWHG�
GLVDELOLW\�OHYHO�LQ�LQGLYLGXDOV�ZLWK�7\SH���'0�ZKR�FRPSODLQ�RI�
YHUWLJR�

5I\MZQIT[�IVL�5M\PWL["�
,QGLYLGXDOV�ZKR�ZHUH�GLDJQRVHG�ZLWK�'0�IRU�DW� OHDVW���\HDU��
DJHG����DQG�RYHU��DQG�ZKR�GLG�QRW�KDYH�D�QHXURORJLFDO��RUWKRSH�
GLF�RU�SV\FKLDWULF�GLVHDVH�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��$XGLWRU\�
DQG�YHVWLEXODU�V\PSWRPV�RI�DOO�LQGLYLGXDOV�ZHUH�TXHVWLRQHG��$OO�
LQGLYLGXDOV�ZHUH�DVNHG�WR�ILOO�RXW�WKH�'L]]LQHVV�+DQGLFDS�,QYHQ�
WRU\��'+,��DQG�WKH�$PVWHUGDP�,QYHQWRU\�IRU�$XGLWRU\�'LVDELOL�
W\�DQG�+DQGLFDS��$,$'+���

:M[]T\["�
����RI�WKH�LQGLYLGXDOV�ZHUH�IHPDOH�DQG�����ZHUH�PDOH��2I�DOO
LQGLYLGXDOV������ZHUH�GL]]\������ZHUH�LPEDODQFHG������KDG�
QDXVHD�YRPLWLQJ�� ���� KDG� LPSDLUHG� FRQFHQWUDWLRQ�� ���� KDG�
PRWLRQ�VLFNQHVV������KDG�IDOOV������KDG�HDU�IXOOQHVV�������RI�
WKHP� UHSRUWHG� GLVFRPIRUW� IURP� ORXG� QRLVH�� ���� RI� WKHP�
FRPSODLQHG�RI�FURZGHG�HQYLURQPHQW��DQG�����RI�WKHP�UHSRUWHG�
WLQQLWXV��$FFRUGLQJ�WR�$XGLWRU\�'LVDELOLW\�DQG�+DQGLFDS��LW�ZDV�
GHWHUPLQHG� WKDW� YHUWLJR� FDXVHG� VHYHUH� GLVDELOLW\� LQ� ZRPHQ��
ZKLOH�PHQ�KDG�PRGHUDWH�GLVDELOLW\��:KHQ�WKH�UHVXOWV�RI�$PVWHU�
GDP� ,QYHQWRU\� IRU� $XGLWRU\� 'LVDELOLW\� DQG� +DQGLFDS� ZHUH�
HYDOXDWHG��LW�ZDV�REVHUYHG�WKDW�WKHUH�ZDV�DXGLWRU\�GLVDELOLW\�LQ�
PHQ�DQG�ZRPHQ��WRWDO�PHDQ�VFRUH�RI�ZRPHQ��������������PHQ�
������������� DQG� QR� VLJQLILFDQW� GLIIHUHQFH� ZDV� REVHUYHG�
EHWZHHQ�JHQGHUV��

+WVKT][QWV"�
,Q�LQGLYLGXDOV�ZLWK�W\SH���'0��,W�ZDV�GHWHUPLQHG�WKDW�DXGLWRU\�
DQG� YHVWLEXODU� V\PSWRPV� DQG� DXGLWRU\� GLVDELOLW\� ZHUH� VHHQ��
VHYHUH�GLVDELOLW\�LQ�ZRPHQ�DQG�PRGHUDWH�GLVDELOLW\�LQ�PHQ�GXH�
WR�GL]]LQHVV�ZDV�HYLGHQW�

3Ma�?WZL["�
7\SH���'LDEHWHV�0HOOLWXV��'L]]LQHVV��+HDULQJ�ORVV��,PEDODQFH�

/ʈ:ʈ̪
'LDEHWHV� 0HOOLWXV� �'0��� LQVDQ� Y�FXGXQGD� NURQLN� GHMHQHUDWLI�
NRPSOLNDV\RQODUD�QHGHQ�RODQ��LQV�OLQ�\HWPH]OL÷L�LOH�NDUDNWHUL]H�
NURQLN� PHWDEROLN� ELU� KDVWDOÕNWÕU� ����� ����
WH� '�Q\D� oDSÕQGD�
����� RODQ� '0� SUHYDODQVÕQÕQ� ����
D� NDGDU� �����
H� oÕNDFD÷Õ�
WDKPLQ� HGLOPHNWH�� KHU� ��� NLúLGHQ� ELULQLQ� '0� KDVWDVÕ� RODFD÷Õ�
|QJ|U�OPHNWHGLU�����
'LDEHWHV�PHOOLWXV��7LS���'0��7LS���'0��GL÷HU�|]HO�'0�W�UOHUL�
YH�*HVWDV\RQHO�'0�ROPDN��]HUH�G|UW�IDUNOÕ�úHNLOGH�VÕQÕIODQGÕUÕO�
PDNWDGÕU� �����7LS���'0��|QHPOL�ELU�KDON�VD÷OÕ÷Õ�VRUXQXGXU�YH�
'0�YDNDODUÕQÕQ����
ÕQGDQ�ID]ODVÕQÕ�ROXúWXUPDNWDGÕU������7LS���
'0
QLQ�HWNLVL�LOH��UHWLQRSDWL��N|UO�N��E|EUHN�\HWPH]OL÷LQH�QHGHQ�
RODELOHQ�QHIURSDWL��D\DN��OVHUL��DPS�WDV\RQ�ULVNL�WDúÕ\DQ�Q|URSD�
WL�YH�LúLWPH�ND\EÕ�J|U�OHELOPHNWHGLU�����

7LS���'0��Lo�NXODNWD�GDPDU�VLVWHPLQL�YH�VLQLU�VLVWHPLQL�HWNLOH\�
HUHN�LúLWPH�ND\EÕQD�QHGHQ�RODELOPHNWHGLU��7LS���'0¶OL�KDVWDODU�
GD�WLSLN�RODUDN�KDILI�YH�RUWD�GHUHFHGH�VHQV|ULQ|UDO�LúLWPH�ND\EÕ�
J|U�OHELOPHNWHGLU� ����� øúLWPH� ND\EÕ�� ELUH\LQ� Lú� �UHWNHQOL÷LQL��
VRV\DO� HWNLOHúLPOHULQL�� LúOHYVHO� GXUXPXQX�� UHIDKÕQÕ� YH� \DúDP�
NDOLWHVLQL�HWNLOH\HQ�|QHPOL�ELU�VD÷OÕN�VRUXQXGXU������
7LS���'0¶QLQ�ELU�GL÷HU�NRPSOLNDV\RQX�YHVWLE�OHU�ER]XNOXNWXU��
3HULIHULN� HQG�RUJDQ� SDWRORMLOHULQH� ED÷OÕ� YHVWLE�OHU� IRQNVL\RQ�
ER]XNOX÷X��'0
QLQ�ELU�NRPSOLNDV\RQX�RODUDN�NDEXO�HGLOPHNWH�
GLU� ����� 'LDEHWHV� PHOOLWXVXQ� YHVWLE�OHU� IRQNVL\RQ� �]HULQGHNL�
HWNLOHULQL�DUDúWÕUDQ�VÕQÕUOÕ�VD\ÕGD�oDOÕúPD�PHYFXWWXU������'LDEHWHV�
0HOOLWXVOX� KDVWDODU� DUDVÕQGD� YHVWLE�OHU� GLVIRQNVL\RQ� RUDQÕQÕQ��
'0� ROPD\DQODUD� J|UH����� GDKD� \�NVHN� ROGX÷X� VDSWDQPÕúWÕU�
����� $\UÕFD� KLVWRSDWRORMLN� RODUDN� GLDEHWLN� PLNURDQML\RSDWLQLQ�
JOXNR]�PHWDEROL]PDVÕQGD�ER]XOPD\D�YH�LVNHPL\H�QHGHQ�RODUDN�
YHVWLE�OHU�VLVWHPL�HWNLOHGL÷L�LOHUL�V�U�OP�úW�U������
%Dú� G|QPHVL� YH� LúLWPH� ND\EÕ� úLND\HWL� RODQ� ELUH\OHUGH� GHWD\OÕ�
GH÷HUOHQGLUPH�� GR÷UX� WHúKLV� LoLQ� |QHPOLGLU�� 'R÷UX� WHúKLV� LVH�
KDVWDQÕQ�WHGDYLVL�YH�UHKDELOLWDV\RQXQXQ�SODQODQPDVÕ�LoLQ�JHUHN�
OLGLU� ������ $UDúWÕUPDPÕ]GD� EDú� G|QPHVL� úLND\HWL� RODQ� 7LS� ��
'0¶OL� ELUH\OHUGH� YHVWLE�OHU� VHPSWRPODUÕQ�� LúLWVHO� \HWHUVL]OLN�
G�]H\LQLQ�YH�EDú�G|QPHVLQH�ED÷OÕ� HQJHOOLOLN�G�]H\LQLQ�GH÷HU�
OHQGLULOPHVL�DPDoODQGÕ��

/-:-i�^M�Al6<-54-:
$UDúWÕUPD\D��%DUWÕQ�'HYOHW�+DVWDQHVL�øo�+DVWDOÕNODUÕ�.OLQL÷LQGH�
$PHULNDQ�'L\DEHW�%LUOL÷L¶QLQ� WDQÕ�NULWHUOHULQH�J|UH�7LS���'0�
WDQÕVÕ� DODQ� YH� HQ� D]� �� \ÕOGÕU� WDNLS� HGLOHQ� KDVWDODUGDQ�� .XODN�
%XUXQ�%R÷D]�SROLNOLQL÷LQH�EDú�G|QPHVL�úLND\HWL�LOH�EDúYXUDQ����
\Dú� YH� �]HULQGHNL� ��� ELUH\� GDKLO� HGLOGL�� %LUH\OHULQ� oDOÕúPD\D�
GDKLO� HGLOPH� NULWHUOHUL�� HQ� D]� �� \ÕO� V�UH� LOH� '0� WDQÕVÕ� DOPÕú�
ROPDN�� ��� \Dú� YH� �]HULQGH� ROPDN�� Q|URORMLN�� RUWRSHGLN��
SVLNL\DWULN� ELU� KDVWDOÕ÷Õ� ROPDPDN� YH� DUDúWÕUPD\D� NDWÕOÕP� LoLQ�
J|Q�OO��ROPDNWÕ��dDOÕúPD�LoLQ�$QNDUD�<ÕOGÕUÕP�%H\D]ÕW�hQLYHU�
VLWHVL� (WLN� .XUXOX� WDUDIÕQGDQ� HWLN� NXUXO� L]QL� ����������������
DOÕQGÕ� YH� NDWÕOÕPFÕODUGDQ� \D]ÕOÕ� RQDP� DOÕQGÕ�� $UDúWÕUPDPÕ]�
+HOVLQNL� 'HNOHUDV\RQXQD�� DUDúWÕUPD� YH� \D\ÕQ� HWL÷LQH� X\JXQ�
RODUDN�JHUoHNOHúWLULOGL�
%LUH\OHUGHQ��EDú�G|QPHVL�\DNÕQPDVÕ� LOH� LOJLOL�GHWD\OÕ�DQDPQH]�
DOÕQDUDN�YHVWLE�OHU�VHPSWRPODUÕQ�YDUOÕ÷Õ�GH÷HUOHQGLULOGL��'HQJH�
VL]OLN��VHUVHPOLN��EXODQWÕ�NXVPD��NRQVDQWUDV\RQ�ER]XNOX÷X��DUDo�
WXWPDVÕ�� G�úPH� |\N�V��� \�NVHN� VHVWHQ� UDKDWVÕ]OÕN�� NDODEDOÕN�
RUWDPGDQ�UDKDWVÕ]OÕN�YH�NXODNWD�GROJXQOXN�YDUOÕ÷Õ�VRUJXODQDUDN�
ELUH\OHUGHQ�³HYHW´�\D�GD�³KD\ÕU´�FHYDEÕQÕ�YHUPHOHUL�LVWHQGL�YH�
FHYDSODU� ND\GHGLOGL��7�P� ELUH\OHUGHQ� ��� VRUXGDQ� ROXúDQ� %Dú�
'|QPHVL� (QJHOOLOLN�$QNHWLQL� �%'($�� YH� ��� VRUXGDQ� ROXúDQ�
$PVWHUGDP�øúLWVHO�<HWHUVL]OLN�YH�(QJHOOLOLN�$QNHWLQL��$ø<($��
GROGXUPDODUÕ�LVWHQGL��
%Dú� G|QPHVL� HQJHOOLOLN� DQNHWL�� ����� \ÕOÕQGD� -DFREVRQ� YH�
1HZPDQ�WDUDIÕQGDQ�JHOLúWLULOPLúWLU�������)L]LNVHO��HPRV\RQHO�YH�
IRQNVL\RQHO�HQJHOOLOL÷L�|OoHQ��o�DOW�JUXSWD�\HU�DODQ� WRSODP����
VRUXGDQ� ROXúPDNWDGÕU��+HU� VRUX� LoLQ� SXDQODPD� HYHW� ��� SXDQ���
ED]HQ� ��� SXDQ��� KD\ÕU� ��� SXDQ�� úHNOLQGHGLU�� $OW� JUXSODUGDQ�
PDNVLPXP�DOÕQDELOHFHN�SXDQODU��IL]LNVHO�HQJHOOLOLN�LoLQ����SXDQ��
HPRV\RQHO�HQJHOOLOLN�LoLQ����SXDQ�YH�IRQNVL\RQHO�HQJHOOLOLN�LoLQ�
��� SXDQGÕU�� 7RSODP� DOÕQDELOHFHN� PDNVLPXP� SXDQ� ���¶G�U��
%LUH\LQ�DOGÕ÷Õ�SXDQ�QH�NDGDU�ID]OD�LVH�HQJHOOLOLN�G�]H\L�R�NDGDU�
\�NVHNWLU�������(QJHOOLOLN�G�]H\L�KDILI�G�]H\GH�HQJHOOLOLN�������

dDOÕúPDPÕ]GD�ELUH\OHUGH�VHPSWRPODU�LQFHOHQGL÷LQGH�W�P�ELUH\�
OHUGH� YHVWLE�OHU� YH� LúLWVHO� VHPSWRPODUÕQ� J|U�OG�÷�� VDSWDQGÕ��
'LDEHWHV� PHOOLWXV� QHGHQL\OH� ELUH\OHULQ� \DúDGÕ÷Õ� VRUXQODUD�
YHVWLE�OHU�YH�LúLWVHO�VHPSWRPODUÕQ�HúOLN�HWPHVL��KDVWDODU�DoÕVÕQ�
GDQ� J�QO�N� \DúDPGD� NÕVÕWOD\ÕFÕ� RODELOLU�� 'LDEHWHV� PHOOLWXVOX�
KDVWDODUGD�HúLN�HGHQ�YHVWLE�OHU�YH�LúLWVHO�VHPSWRPODU�ELUH\OHUGH�
G�úPH�ULVNLQL�DUWÕUDELOLU��

dDOÕúPDPÕ]GD�%'($�LOH�GH÷HUOHQGLULOHQ�EDú�G|QPHVLQLQ�NDGÕQ�
ODUGD� IRQNVL\RQHOOL÷L� ER]DFDN� G�]H\GH� úLGGHWOL� HQJHOOLOL÷H�
QHGHQ� ROGX÷X� �%'($� WRSODP� SXDQ� RUWDODPDVÕ�� �������������
HUNHNOHUGH�LVH�RUWD�GHUHFHGH�HQJHOOLOL÷H�QHGHQ�ROGX÷X�VDSWDQGÕ��
&LQVL\HWOHU� DUDVÕQGD� DQODPOÕ� IDUN� ROPDPDNOD� ELUOLNWH� 7LS� ��
'0¶OL� NDGÕQODUÕQ�� HUNHNOHUH�J|UH�EDú�G|QPHVLQGHQ�GDKD� ID]OD�
\DNÕQGÕ÷Õ� J|U�OG���$UDúWÕUPDPÕ]OD� X\XPOX� RODUDN� OLWHUDW�UGH�
7LS� �� '0¶QLQ� EDú� G|QPHVL� LOH� LOLúNLOL� ROGX÷X� WHVSLW� HGLOPLú��
NDGÕQODUÕQ�� EDú� G|QPHVLQGHQ� HUNHNOHUH� RUDQOD� GDKD� ID]OD�
\DNÕQGÕ÷Õ�ELOGLULOPLúWLU�������<DSÕODQ�EDúND�ELU�DUDúWÕUPDGD�EDú�
G|QPHVL�RODQ�VD÷OÕNOÕ�ELUH\OHU��EDú�G|QPHVL�RODQ�'0¶OL�KDVWDODU�
YH� EDú� G|QPHVL� ROPD\DQ� '0¶OL� KDVWDODU� DUDVÕQGD� YHVWLE�OHU�
X\DUÕOPÕú� PL\RMHQLN� SRWDQVL\HOOHU� \DQÕWODUÕ� DoÕVÕQGDQ� DQODPOÕ�
IDUN� WHVSLW� HGLOPHPLú�� '0¶OL� ELUH\OHUGH� DVHPSWRPDWLN�
YHVWLE�OHU�ER]XNOXN�RODELOHFH÷L�G�ú�Q�OP�úW�U�������

'LDEHWHV� PHOOLWXVOX� ELUH\OHULQ� EDú� G|QPHVLQH� \|QHOLN� NHQGL�
DOJÕVÕQÕQ�GH÷HUOHQGLULOGL÷L�oDOÕúPDPÕ]GD��ELUH\OHULQ�EDú�G|QPH�
VLQH�ED÷OÕ�KLVVHWWL÷L�HQJHOOLOLN�GXUXPXQXQ��YHVWLE�OHU�ELU�ER]XN�
OXNWDQ�PÕ��ELUH\LQ�NHQGL�V�EMHNWLI�DOJÕVÕQGDQ�PÕ�ND\QDNODQGÕ÷Õ�
ELOLQPHPHNWHGLU��%Dú�G|QPHVLQH�YHVWLE�OHU�YH�LúLWVHO�VHPSWRP�
ODUÕQGD�HúOLN�HWWL÷LQL�VDSWDGÕ÷ÕPÕ]�oDOÕúPD�EXOJXODUÕPÕ]��'0¶OL�
ELUH\OHUGH� UXWLQ� GH÷HUOHQGLUPHOHUH� YHVWLE�OHU� YH� LúLWVHO� GH÷HU�
OHQGLUPHOHULQ� GH� GDKLO� HGLOPHVLQLQ� JHUHNOLOL÷L� NRQXVXQGD� \RO�
J|VWHULFL�RODELOLU��dDOÕúPDPÕ]GD�$ø<($�LOH�GH÷HUOHQGLULOHQ�7LS�
��'0¶OL�ELUH\OHULQ�� LúLWVHO�\HWHUVL]OL÷H�VDKLS�ROGXNODUÕ�J|U�OG��
�.DGÕQODUGD� WRSODP� VNRU� RUWDODPDVÕ� ������������� HUNHNOHUGH�
�������������� øúLWVHO� \HWHUVL]OLN� DoÕVÕQGDQ� FLQVL\HWOHU� DUDVÕQGD�
DQODPOÕ� IDUN� VDSWDQPDGÕ� �S!������� /LWHUDW�UGH� DUDúWÕUPDPÕ]OD�
X\XPOX�RODUDN�7LS���'0¶QLQ�LúLWPH�VLVWHPL��]HULQGH�ROXPVX]�
HWNLOHULQLQ� ROGX÷XQX� ELOGLUHQ� DUDúWÕUPDODU� PHYFXWWXU� ���������
'LDEHWHV� PHOOLWXVOX� NDGÕQODUÕQ� '0¶OL� HUNHNOHUH� J|UH� DQODPOÕ�
GHUHFHGH� GDKD� ID]OD� LúLWPH� ND\EÕ� \DúDGÕ÷Õ� ELOGLULOPLúWLU� ������
dDOÕúPDPÕ]GD�GD�7LS���'0¶OL�NDGÕQODUÕQ��7LS���'0¶OL�HUNHNOHUH�
J|UH�LúLWPH�LOH�LOJLOL�\DNÕQPDODUÕQÕQ�GDKD�ID]OD�ROGX÷X�J|U�OG���
.DGÕQODUÕQ� VHVOHULQ� D\UÕPÕ�WDQÕPODQPDVÕ�� VHVVL]� RUWDPGD�
NRQXúPDQÕQ� DQODúÕOÕUOÕ÷Õ�� J�U�OW�O�� RUWDPGD� NRQXúPDQÕQ�
DQODúÕOÕUOÕ÷Õ�YH�VHVOHULQ�DOJÕODQPDVÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�IDUN�ROXúWXUPDVD�GD��HUNHNOHUGHQ�GDKD�ID]OD�\HWHUVL]OL÷H�
VDKLS� ROGX÷X� VDSWDQGÕ�� 'LDEHWHV� PHOOLWXVOX� ELUH\OHUGH� LúLWVHO�
\HWHUVL]OL÷H�QHGHQ�RODELOHFHN�RODVÕ� LúLWVHO�HWNLOHQLPLQ�EHOLUOHQ�
PHVLQH�\|QHOLN�LODYH�oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU�

dDOÕúPDPÕ]GD�'0�WDQÕVÕ�DOGÕNWDQ�VRQUD�JHoHQ�V�UHQLQ������\ÕO�
DUDVÕQGD� GD÷ÕOÕP� J|VWHUGL÷L� J|U�OG��� '0¶QLQ� HWNLOHULQLQ�
EHOLUOHQPHVLQGH��'0�WDQÕVÕ�VRQUDVÕ�JHoHQ�V�UHQLQ�EHQ]HU�ROGX÷X�
ELUH\OHULQ�GDKLO�HGLOGL÷L�oDOÕúPDODUÕQ�SODQODPDVÕ�ID\GDOÕ�RODFDN�
WÕU��dDOÕúPDPÕ]GD�'0¶OL�ELUH\OHUGH��V�EMHNWLI�GH÷HUOHQGLUPHOHU�
OH�RUWD\D�NR\GX÷XPX]� LúLWVHO� YH�YHVWLE�OHU� HWNLOHQLP��REMHNWLI�
YHVWLE�OHU�YH� LúLWVHO�GH÷HUOHQGLUPHOHULQ�GH�\DSÕODFD÷Õ�oDOÕúPD�
ODUÕQ�JHUHNOLOL÷LQH�GLNNDW�oHNPHNWHGLU��.DSVDPOÕ�REMHNWLI�LúLWPH�
WHVWOHUL� YH� YHVWLE�OHU� WHVWOHU� LOH�� '0¶\H� ED÷OÕ� RODVÕ� LúLWVHO� YH�
YHVWLE�OHU� ER]XNOXNODUÕQ� EHOLUOHQPHVL�� EX� ELUH\OHULQ� ED÷ÕPVÕ]�
RODUDN�J�QO�N�\DúDP�DNWLYLWHOHULQL�V�UG�UHELOPHOHULQL�VD÷OD\D�
FDN� NRUX\XFX� \DNODúÕPODU�� HUNHQ� WDQÕ� YH� WHGDYL�WHUDSLOHULQ�
JHUHNOLOL÷L�LoLQ�EHOLUOH\LFL�RODELOLU��dDOÕúPDPÕ]ÕQ�OLPLWDV\RQODUÕ��
LúLWVHO�YH�YHVWLE�OHU�GH÷HUOHQGLUPHGH�REMHNWLI�WHVW�\|QWHPOHULQLQ�
NXOODQÕOPDPDVÕ��'0�WDQÕVÕ�DOGÕNWDQ�VRQUD�JHoHQ�V�UHQLQ�JHQLú�
ELU�DUDOÕN�ROXúWXUPDVÕ��ELUH\OHUGH�PHVOHN��JHOLU�VHYL\HVL��GL\HW�YH�
IL]LNVHO�DNWLYLWH�G�]H\LQLQ�GH÷HUOHQGLULOPHPLú�ROPDVÕGÕU��
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6RQXo�RODUDN� oDOÕúPDPÕ]GD�7LS���'0¶OL� ELUH\OHUGH�� LúLWVHO� YH�
YHVWLE�OHU� VHPSWRPODUÕQ� YH� LúLWVHO� \HWHUVL]OL÷LQ� J|U�OG�÷�Q���
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7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD�J|UH�SURVHG�UOHUGHQ�|QFH�\D]ÕOÕ�ELOJLOHQGLULOPLú�RQDP�
DOÕQPÕúWÕU�
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/LWHUDW�UGH� DUDúWÕUPDPÕ]OD� X\XPOX� úHNLOGH� '0¶OL� ELUH\OHULQ�
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\�NVHN� ROGX÷XQX� WHVSLW� HWWL÷L� g]FDQ¶ÕQ� oDOÕúPD� EXOJXVX� LOH�
X\XPOXGXU������
$UDúWÕUPDPÕ]GD� NDGÕQODUÕQ� ���¶ÕQGD�� HUNHNOHULQ� ���¶VLQGH��
W�P�ELUH\OHULQ�LVH�RUWDODPD����¶VÕQGD�7LS���'0¶\H�KLSHUWDQVL\�
RQXQ�HúOLN�HWWL÷L�WHVSLW�HGLOGL��%XOJXPX]��OLWHUDW�UGH�7LS���'0�
LOH� ELUOLNWH� KLSHUWDQVL\RQ� J|U�OPH� VÕNOÕ÷ÕQÕQ�������� RUDQÕQGD�
RODELOGL÷LQL�ELOGLUHQ�oDOÕúPDODU�LOH�X\XPOXGXU����������

dDOÕúPDPÕ]GD�DLOHGH�'0�KLND\HVL�DoÕVÕQGDQ�NDGÕQODU�������LOH�
HUNHNOHULQ�������HúLW�RUDQGD�ROGX÷X�EXOXQGX�YH�W�P�ELUH\OHULQ�
DLOHVLQGH� '0¶OL� ELUH\� EXOXQPD� RUDQÕ� ���� RODUDN� VDSWDQGÕ��
/LWHUDW�UGH�DUDúWÕUPDPÕ]OD�X\XPOX�RODUDN�DLOHGH�'0�J|U�OPH�
VÕNOÕ÷ÕQÕQ� ������ LOH� ����� DUDOÕ÷ÕQGD� ROGX÷X� EHOLUWLOPHNWHGLU�
���������
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7\SH� �� 'LDEHWHV� 0HOOLWXV� �'0��� D� PHWDEROLF� GLVHDVH� WKDW� LV�
LQFUHDVLQJ� ZRUOGZLGH�� FDQ� DIIHFW� WKH� KHDULQJ� DQG� EDODQFH�
V\VWHP��2EMHFWLYH��7KLV� VWXG\� DLPV� WR� HYDOXDWH� WKH� YHVWLEXODU�
V\PSWRPV�� DXGLWRU\� LQVXIILFLHQF\� OHYHO� DQG� YHUWLJR�UHODWHG�
GLVDELOLW\�OHYHO�LQ�LQGLYLGXDOV�ZLWK�7\SH���'0�ZKR�FRPSODLQ�RI�
YHUWLJR�

5I\MZQIT[�IVL�5M\PWL["�
,QGLYLGXDOV�ZKR�ZHUH�GLDJQRVHG�ZLWK�'0�IRU�DW� OHDVW���\HDU��
DJHG����DQG�RYHU��DQG�ZKR�GLG�QRW�KDYH�D�QHXURORJLFDO��RUWKRSH�
GLF�RU�SV\FKLDWULF�GLVHDVH�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��$XGLWRU\�
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LQGLYLGXDOV�ZHUH�DVNHG�WR�ILOO�RXW�WKH�'L]]LQHVV�+DQGLFDS�,QYHQ�
WRU\��'+,��DQG�WKH�$PVWHUGDP�,QYHQWRU\�IRU�$XGLWRU\�'LVDELOL�
W\�DQG�+DQGLFDS��$,$'+���
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����RI�WKH�LQGLYLGXDOV�ZHUH�IHPDOH�DQG�����ZHUH�PDOH��2I�DOO
LQGLYLGXDOV������ZHUH�GL]]\������ZHUH�LPEDODQFHG������KDG�
QDXVHD�YRPLWLQJ�� ���� KDG� LPSDLUHG� FRQFHQWUDWLRQ�� ���� KDG�
PRWLRQ�VLFNQHVV������KDG�IDOOV������KDG�HDU�IXOOQHVV�������RI�
WKHP� UHSRUWHG� GLVFRPIRUW� IURP� ORXG� QRLVH�� ���� RI� WKHP�
FRPSODLQHG�RI�FURZGHG�HQYLURQPHQW��DQG�����RI�WKHP�UHSRUWHG�
WLQQLWXV��$FFRUGLQJ�WR�$XGLWRU\�'LVDELOLW\�DQG�+DQGLFDS��LW�ZDV�
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ZKLOH�PHQ�KDG�PRGHUDWH�GLVDELOLW\��:KHQ�WKH�UHVXOWV�RI�$PVWHU�
GDP� ,QYHQWRU\� IRU� $XGLWRU\� 'LVDELOLW\� DQG� +DQGLFDS� ZHUH�
HYDOXDWHG��LW�ZDV�REVHUYHG�WKDW�WKHUH�ZDV�DXGLWRU\�GLVDELOLW\�LQ�
PHQ�DQG�ZRPHQ��WRWDO�PHDQ�VFRUH�RI�ZRPHQ��������������PHQ�
������������� DQG� QR� VLJQLILFDQW� GLIIHUHQFH� ZDV� REVHUYHG�
EHWZHHQ�JHQGHUV��

+WVKT][QWV"�
,Q�LQGLYLGXDOV�ZLWK�W\SH���'0��,W�ZDV�GHWHUPLQHG�WKDW�DXGLWRU\�
DQG� YHVWLEXODU� V\PSWRPV� DQG� DXGLWRU\� GLVDELOLW\� ZHUH� VHHQ��
VHYHUH�GLVDELOLW\�LQ�ZRPHQ�DQG�PRGHUDWH�GLVDELOLW\�LQ�PHQ�GXH�
WR�GL]]LQHVV�ZDV�HYLGHQW�

3Ma�?WZL["�
7\SH���'LDEHWHV�0HOOLWXV��'L]]LQHVV��+HDULQJ�ORVV��,PEDODQFH�

/ʈ:ʈ̪
'LDEHWHV� 0HOOLWXV� �'0��� LQVDQ� Y�FXGXQGD� NURQLN� GHMHQHUDWLI�
NRPSOLNDV\RQODUD�QHGHQ�RODQ��LQV�OLQ�\HWPH]OL÷L�LOH�NDUDNWHUL]H�
NURQLN� PHWDEROLN� ELU� KDVWDOÕNWÕU� ����� ����
WH� '�Q\D� oDSÕQGD�
����� RODQ� '0� SUHYDODQVÕQÕQ� ����
D� NDGDU� �����
H� oÕNDFD÷Õ�
WDKPLQ� HGLOPHNWH�� KHU� ��� NLúLGHQ� ELULQLQ� '0� KDVWDVÕ� RODFD÷Õ�
|QJ|U�OPHNWHGLU�����
'LDEHWHV�PHOOLWXV��7LS���'0��7LS���'0��GL÷HU�|]HO�'0�W�UOHUL�
YH�*HVWDV\RQHO�'0�ROPDN��]HUH�G|UW�IDUNOÕ�úHNLOGH�VÕQÕIODQGÕUÕO�
PDNWDGÕU� �����7LS���'0��|QHPOL�ELU�KDON�VD÷OÕ÷Õ�VRUXQXGXU�YH�
'0�YDNDODUÕQÕQ����
ÕQGDQ�ID]ODVÕQÕ�ROXúWXUPDNWDGÕU������7LS���
'0
QLQ�HWNLVL�LOH��UHWLQRSDWL��N|UO�N��E|EUHN�\HWPH]OL÷LQH�QHGHQ�
RODELOHQ�QHIURSDWL��D\DN��OVHUL��DPS�WDV\RQ�ULVNL�WDúÕ\DQ�Q|URSD�
WL�YH�LúLWPH�ND\EÕ�J|U�OHELOPHNWHGLU�����

7LS���'0��Lo�NXODNWD�GDPDU�VLVWHPLQL�YH�VLQLU�VLVWHPLQL�HWNLOH\�
HUHN�LúLWPH�ND\EÕQD�QHGHQ�RODELOPHNWHGLU��7LS���'0¶OL�KDVWDODU�
GD�WLSLN�RODUDN�KDILI�YH�RUWD�GHUHFHGH�VHQV|ULQ|UDO�LúLWPH�ND\EÕ�
J|U�OHELOPHNWHGLU� ����� øúLWPH� ND\EÕ�� ELUH\LQ� Lú� �UHWNHQOL÷LQL��
VRV\DO� HWNLOHúLPOHULQL�� LúOHYVHO� GXUXPXQX�� UHIDKÕQÕ� YH� \DúDP�
NDOLWHVLQL�HWNLOH\HQ�|QHPOL�ELU�VD÷OÕN�VRUXQXGXU������
7LS���'0¶QLQ�ELU�GL÷HU�NRPSOLNDV\RQX�YHVWLE�OHU�ER]XNOXNWXU��
3HULIHULN� HQG�RUJDQ� SDWRORMLOHULQH� ED÷OÕ� YHVWLE�OHU� IRQNVL\RQ�
ER]XNOX÷X��'0
QLQ�ELU�NRPSOLNDV\RQX�RODUDN�NDEXO�HGLOPHNWH�
GLU� ����� 'LDEHWHV� PHOOLWXVXQ� YHVWLE�OHU� IRQNVL\RQ� �]HULQGHNL�
HWNLOHULQL�DUDúWÕUDQ�VÕQÕUOÕ�VD\ÕGD�oDOÕúPD�PHYFXWWXU������'LDEHWHV�
0HOOLWXVOX� KDVWDODU� DUDVÕQGD� YHVWLE�OHU� GLVIRQNVL\RQ� RUDQÕQÕQ��
'0� ROPD\DQODUD� J|UH����� GDKD� \�NVHN� ROGX÷X� VDSWDQPÕúWÕU�
����� $\UÕFD� KLVWRSDWRORMLN� RODUDN� GLDEHWLN� PLNURDQML\RSDWLQLQ�
JOXNR]�PHWDEROL]PDVÕQGD�ER]XOPD\D�YH�LVNHPL\H�QHGHQ�RODUDN�
YHVWLE�OHU�VLVWHPL�HWNLOHGL÷L�LOHUL�V�U�OP�úW�U������
%Dú� G|QPHVL� YH� LúLWPH� ND\EÕ� úLND\HWL� RODQ� ELUH\OHUGH� GHWD\OÕ�
GH÷HUOHQGLUPH�� GR÷UX� WHúKLV� LoLQ� |QHPOLGLU�� 'R÷UX� WHúKLV� LVH�
KDVWDQÕQ�WHGDYLVL�YH�UHKDELOLWDV\RQXQXQ�SODQODQPDVÕ�LoLQ�JHUHN�
OLGLU� ������ $UDúWÕUPDPÕ]GD� EDú� G|QPHVL� úLND\HWL� RODQ� 7LS� ��
'0¶OL� ELUH\OHUGH� YHVWLE�OHU� VHPSWRPODUÕQ�� LúLWVHO� \HWHUVL]OLN�
G�]H\LQLQ�YH�EDú�G|QPHVLQH�ED÷OÕ� HQJHOOLOLN�G�]H\LQLQ�GH÷HU�
OHQGLULOPHVL�DPDoODQGÕ��

/-:-i�^M�Al6<-54-:
$UDúWÕUPD\D��%DUWÕQ�'HYOHW�+DVWDQHVL�øo�+DVWDOÕNODUÕ�.OLQL÷LQGH�
$PHULNDQ�'L\DEHW�%LUOL÷L¶QLQ� WDQÕ�NULWHUOHULQH�J|UH�7LS���'0�
WDQÕVÕ� DODQ� YH� HQ� D]� �� \ÕOGÕU� WDNLS� HGLOHQ� KDVWDODUGDQ�� .XODN�
%XUXQ�%R÷D]�SROLNOLQL÷LQH�EDú�G|QPHVL�úLND\HWL�LOH�EDúYXUDQ����
\Dú� YH� �]HULQGHNL� ��� ELUH\� GDKLO� HGLOGL�� %LUH\OHULQ� oDOÕúPD\D�
GDKLO� HGLOPH� NULWHUOHUL�� HQ� D]� �� \ÕO� V�UH� LOH� '0� WDQÕVÕ� DOPÕú�
ROPDN�� ��� \Dú� YH� �]HULQGH� ROPDN�� Q|URORMLN�� RUWRSHGLN��
SVLNL\DWULN� ELU� KDVWDOÕ÷Õ� ROPDPDN� YH� DUDúWÕUPD\D� NDWÕOÕP� LoLQ�
J|Q�OO��ROPDNWÕ��dDOÕúPD�LoLQ�$QNDUD�<ÕOGÕUÕP�%H\D]ÕW�hQLYHU�
VLWHVL� (WLN� .XUXOX� WDUDIÕQGDQ� HWLN� NXUXO� L]QL� ����������������
DOÕQGÕ� YH� NDWÕOÕPFÕODUGDQ� \D]ÕOÕ� RQDP� DOÕQGÕ�� $UDúWÕUPDPÕ]�
+HOVLQNL� 'HNOHUDV\RQXQD�� DUDúWÕUPD� YH� \D\ÕQ� HWL÷LQH� X\JXQ�
RODUDN�JHUoHNOHúWLULOGL�
%LUH\OHUGHQ��EDú�G|QPHVL�\DNÕQPDVÕ� LOH� LOJLOL�GHWD\OÕ�DQDPQH]�
DOÕQDUDN�YHVWLE�OHU�VHPSWRPODUÕQ�YDUOÕ÷Õ�GH÷HUOHQGLULOGL��'HQJH�
VL]OLN��VHUVHPOLN��EXODQWÕ�NXVPD��NRQVDQWUDV\RQ�ER]XNOX÷X��DUDo�
WXWPDVÕ�� G�úPH� |\N�V��� \�NVHN� VHVWHQ� UDKDWVÕ]OÕN�� NDODEDOÕN�
RUWDPGDQ�UDKDWVÕ]OÕN�YH�NXODNWD�GROJXQOXN�YDUOÕ÷Õ�VRUJXODQDUDN�
ELUH\OHUGHQ�³HYHW´�\D�GD�³KD\ÕU´�FHYDEÕQÕ�YHUPHOHUL�LVWHQGL�YH�
FHYDSODU� ND\GHGLOGL��7�P� ELUH\OHUGHQ� ��� VRUXGDQ� ROXúDQ� %Dú�
'|QPHVL� (QJHOOLOLN�$QNHWLQL� �%'($�� YH� ��� VRUXGDQ� ROXúDQ�
$PVWHUGDP�øúLWVHO�<HWHUVL]OLN�YH�(QJHOOLOLN�$QNHWLQL��$ø<($��
GROGXUPDODUÕ�LVWHQGL��
%Dú� G|QPHVL� HQJHOOLOLN� DQNHWL�� ����� \ÕOÕQGD� -DFREVRQ� YH�
1HZPDQ�WDUDIÕQGDQ�JHOLúWLULOPLúWLU�������)L]LNVHO��HPRV\RQHO�YH�
IRQNVL\RQHO�HQJHOOLOL÷L�|OoHQ��o�DOW�JUXSWD�\HU�DODQ� WRSODP����
VRUXGDQ� ROXúPDNWDGÕU��+HU� VRUX� LoLQ� SXDQODPD� HYHW� ��� SXDQ���
ED]HQ� ��� SXDQ��� KD\ÕU� ��� SXDQ�� úHNOLQGHGLU�� $OW� JUXSODUGDQ�
PDNVLPXP�DOÕQDELOHFHN�SXDQODU��IL]LNVHO�HQJHOOLOLN�LoLQ����SXDQ��
HPRV\RQHO�HQJHOOLOLN�LoLQ����SXDQ�YH�IRQNVL\RQHO�HQJHOOLOLN�LoLQ�
��� SXDQGÕU�� 7RSODP� DOÕQDELOHFHN� PDNVLPXP� SXDQ� ���¶G�U��
%LUH\LQ�DOGÕ÷Õ�SXDQ�QH�NDGDU�ID]OD�LVH�HQJHOOLOLN�G�]H\L�R�NDGDU�
\�NVHNWLU�������(QJHOOLOLN�G�]H\L�KDILI�G�]H\GH�HQJHOOLOLN�������

dDOÕúPDPÕ]GD�ELUH\OHUGH�VHPSWRPODU�LQFHOHQGL÷LQGH�W�P�ELUH\�
OHUGH� YHVWLE�OHU� YH� LúLWVHO� VHPSWRPODUÕQ� J|U�OG�÷�� VDSWDQGÕ��
'LDEHWHV� PHOOLWXV� QHGHQL\OH� ELUH\OHULQ� \DúDGÕ÷Õ� VRUXQODUD�
YHVWLE�OHU�YH�LúLWVHO�VHPSWRPODUÕQ�HúOLN�HWPHVL��KDVWDODU�DoÕVÕQ�
GDQ� J�QO�N� \DúDPGD� NÕVÕWOD\ÕFÕ� RODELOLU�� 'LDEHWHV� PHOOLWXVOX�
KDVWDODUGD�HúLN�HGHQ�YHVWLE�OHU�YH�LúLWVHO�VHPSWRPODU�ELUH\OHUGH�
G�úPH�ULVNLQL�DUWÕUDELOLU��

dDOÕúPDPÕ]GD�%'($�LOH�GH÷HUOHQGLULOHQ�EDú�G|QPHVLQLQ�NDGÕQ�
ODUGD� IRQNVL\RQHOOL÷L� ER]DFDN� G�]H\GH� úLGGHWOL� HQJHOOLOL÷H�
QHGHQ� ROGX÷X� �%'($� WRSODP� SXDQ� RUWDODPDVÕ�� �������������
HUNHNOHUGH�LVH�RUWD�GHUHFHGH�HQJHOOLOL÷H�QHGHQ�ROGX÷X�VDSWDQGÕ��
&LQVL\HWOHU� DUDVÕQGD� DQODPOÕ� IDUN� ROPDPDNOD� ELUOLNWH� 7LS� ��
'0¶OL� NDGÕQODUÕQ�� HUNHNOHUH�J|UH�EDú�G|QPHVLQGHQ�GDKD� ID]OD�
\DNÕQGÕ÷Õ� J|U�OG���$UDúWÕUPDPÕ]OD� X\XPOX� RODUDN� OLWHUDW�UGH�
7LS� �� '0¶QLQ� EDú� G|QPHVL� LOH� LOLúNLOL� ROGX÷X� WHVSLW� HGLOPLú��
NDGÕQODUÕQ�� EDú� G|QPHVLQGHQ� HUNHNOHUH� RUDQOD� GDKD� ID]OD�
\DNÕQGÕ÷Õ�ELOGLULOPLúWLU�������<DSÕODQ�EDúND�ELU�DUDúWÕUPDGD�EDú�
G|QPHVL�RODQ�VD÷OÕNOÕ�ELUH\OHU��EDú�G|QPHVL�RODQ�'0¶OL�KDVWDODU�
YH� EDú� G|QPHVL� ROPD\DQ� '0¶OL� KDVWDODU� DUDVÕQGD� YHVWLE�OHU�
X\DUÕOPÕú� PL\RMHQLN� SRWDQVL\HOOHU� \DQÕWODUÕ� DoÕVÕQGDQ� DQODPOÕ�
IDUN� WHVSLW� HGLOPHPLú�� '0¶OL� ELUH\OHUGH� DVHPSWRPDWLN�
YHVWLE�OHU�ER]XNOXN�RODELOHFH÷L�G�ú�Q�OP�úW�U�������

'LDEHWHV� PHOOLWXVOX� ELUH\OHULQ� EDú� G|QPHVLQH� \|QHOLN� NHQGL�
DOJÕVÕQÕQ�GH÷HUOHQGLULOGL÷L�oDOÕúPDPÕ]GD��ELUH\OHULQ�EDú�G|QPH�
VLQH�ED÷OÕ�KLVVHWWL÷L�HQJHOOLOLN�GXUXPXQXQ��YHVWLE�OHU�ELU�ER]XN�
OXNWDQ�PÕ��ELUH\LQ�NHQGL�V�EMHNWLI�DOJÕVÕQGDQ�PÕ�ND\QDNODQGÕ÷Õ�
ELOLQPHPHNWHGLU��%Dú�G|QPHVLQH�YHVWLE�OHU�YH�LúLWVHO�VHPSWRP�
ODUÕQGD�HúOLN�HWWL÷LQL�VDSWDGÕ÷ÕPÕ]�oDOÕúPD�EXOJXODUÕPÕ]��'0¶OL�
ELUH\OHUGH� UXWLQ� GH÷HUOHQGLUPHOHUH� YHVWLE�OHU� YH� LúLWVHO� GH÷HU�
OHQGLUPHOHULQ� GH� GDKLO� HGLOPHVLQLQ� JHUHNOLOL÷L� NRQXVXQGD� \RO�
J|VWHULFL�RODELOLU��dDOÕúPDPÕ]GD�$ø<($�LOH�GH÷HUOHQGLULOHQ�7LS�
��'0¶OL�ELUH\OHULQ�� LúLWVHO�\HWHUVL]OL÷H�VDKLS�ROGXNODUÕ�J|U�OG��
�.DGÕQODUGD� WRSODP� VNRU� RUWDODPDVÕ� ������������� HUNHNOHUGH�
�������������� øúLWVHO� \HWHUVL]OLN� DoÕVÕQGDQ� FLQVL\HWOHU� DUDVÕQGD�
DQODPOÕ� IDUN� VDSWDQPDGÕ� �S!������� /LWHUDW�UGH� DUDúWÕUPDPÕ]OD�
X\XPOX�RODUDN�7LS���'0¶QLQ�LúLWPH�VLVWHPL��]HULQGH�ROXPVX]�
HWNLOHULQLQ� ROGX÷XQX� ELOGLUHQ� DUDúWÕUPDODU� PHYFXWWXU� ���������
'LDEHWHV� PHOOLWXVOX� NDGÕQODUÕQ� '0¶OL� HUNHNOHUH� J|UH� DQODPOÕ�
GHUHFHGH� GDKD� ID]OD� LúLWPH� ND\EÕ� \DúDGÕ÷Õ� ELOGLULOPLúWLU� ������
dDOÕúPDPÕ]GD�GD�7LS���'0¶OL�NDGÕQODUÕQ��7LS���'0¶OL�HUNHNOHUH�
J|UH�LúLWPH�LOH�LOJLOL�\DNÕQPDODUÕQÕQ�GDKD�ID]OD�ROGX÷X�J|U�OG���
.DGÕQODUÕQ� VHVOHULQ� D\UÕPÕ�WDQÕPODQPDVÕ�� VHVVL]� RUWDPGD�
NRQXúPDQÕQ� DQODúÕOÕUOÕ÷Õ�� J�U�OW�O�� RUWDPGD� NRQXúPDQÕQ�
DQODúÕOÕUOÕ÷Õ�YH�VHVOHULQ�DOJÕODQPDVÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�IDUN�ROXúWXUPDVD�GD��HUNHNOHUGHQ�GDKD�ID]OD�\HWHUVL]OL÷H�
VDKLS� ROGX÷X� VDSWDQGÕ�� 'LDEHWHV� PHOOLWXVOX� ELUH\OHUGH� LúLWVHO�
\HWHUVL]OL÷H�QHGHQ�RODELOHFHN�RODVÕ� LúLWVHO�HWNLOHQLPLQ�EHOLUOHQ�
PHVLQH�\|QHOLN�LODYH�oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU�

dDOÕúPDPÕ]GD�'0�WDQÕVÕ�DOGÕNWDQ�VRQUD�JHoHQ�V�UHQLQ������\ÕO�
DUDVÕQGD� GD÷ÕOÕP� J|VWHUGL÷L� J|U�OG��� '0¶QLQ� HWNLOHULQLQ�
EHOLUOHQPHVLQGH��'0�WDQÕVÕ�VRQUDVÕ�JHoHQ�V�UHQLQ�EHQ]HU�ROGX÷X�
ELUH\OHULQ�GDKLO�HGLOGL÷L�oDOÕúPDODUÕQ�SODQODPDVÕ�ID\GDOÕ�RODFDN�
WÕU��dDOÕúPDPÕ]GD�'0¶OL�ELUH\OHUGH��V�EMHNWLI�GH÷HUOHQGLUPHOHU�
OH�RUWD\D�NR\GX÷XPX]� LúLWVHO� YH�YHVWLE�OHU� HWNLOHQLP��REMHNWLI�
YHVWLE�OHU�YH� LúLWVHO�GH÷HUOHQGLUPHOHULQ�GH�\DSÕODFD÷Õ�oDOÕúPD�
ODUÕQ�JHUHNOLOL÷LQH�GLNNDW�oHNPHNWHGLU��.DSVDPOÕ�REMHNWLI�LúLWPH�
WHVWOHUL� YH� YHVWLE�OHU� WHVWOHU� LOH�� '0¶\H� ED÷OÕ� RODVÕ� LúLWVHO� YH�
YHVWLE�OHU� ER]XNOXNODUÕQ� EHOLUOHQPHVL�� EX� ELUH\OHULQ� ED÷ÕPVÕ]�
RODUDN�J�QO�N�\DúDP�DNWLYLWHOHULQL�V�UG�UHELOPHOHULQL�VD÷OD\D�
FDN� NRUX\XFX� \DNODúÕPODU�� HUNHQ� WDQÕ� YH� WHGDYL�WHUDSLOHULQ�
JHUHNOLOL÷L�LoLQ�EHOLUOH\LFL�RODELOLU��dDOÕúPDPÕ]ÕQ�OLPLWDV\RQODUÕ��
LúLWVHO�YH�YHVWLE�OHU�GH÷HUOHQGLUPHGH�REMHNWLI�WHVW�\|QWHPOHULQLQ�
NXOODQÕOPDPDVÕ��'0�WDQÕVÕ�DOGÕNWDQ�VRQUD�JHoHQ�V�UHQLQ�JHQLú�
ELU�DUDOÕN�ROXúWXUPDVÕ��ELUH\OHUGH�PHVOHN��JHOLU�VHYL\HVL��GL\HW�YH�
IL]LNVHO�DNWLYLWH�G�]H\LQLQ�GH÷HUOHQGLULOPHPLú�ROPDVÕGÕU��

SONUÇ
6RQXo�RODUDN� oDOÕúPDPÕ]GD�7LS���'0¶OL� ELUH\OHUGH�� LúLWVHO� YH�
YHVWLE�OHU� VHPSWRPODUÕQ� YH� LúLWVHO� \HWHUVL]OL÷LQ� J|U�OG�÷�Q���
EDú�G|QPHVLQH�ED÷OÕ�RODUDN�NDGÕQODUGD�úLGGHWOL��HUNHNOHUGH�RUWD�
GHUHFHGH�HQJHOOLOL÷LQ�ROGX÷XQX�VDSWDGÕN��%XOJXODUÕPÕ]ÕQ�'0¶OL�
ELUH\OHUGH�� V�EMHNWLI� YH� REMHNWLI� LúLWVHO� YH� YHVWLE�OHU� GH÷HU�
OHQGLUPHOHULQ� ELU� DUDGD� \DSÕOPDVÕQÕQ� JHUHNOLOL÷L� DoÕVÕQGDQ�
EHOLUOH\LFL�RODELOHFH÷L�NDQDDWLQGH\L]�
�
(WLN�.RPLWH�2QD\Õ��
%X�DUDúWÕUPD��LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL�
NDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�$QNDUD�
<ÕOGÕUÕP�%H\D]ÕW�hQLYHUVLWHVL�(WLN�.XUXOX�WDUDIÕQGDQ�RQD\ODQ�
PÕúWÕU��2QD\�QXPDUDVÕ�����������������

+DVWD�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD�J|UH�SURVHG�UOHUGHQ�|QFH�\D]ÕOÕ�ELOJLOHQGLULOPLú�RQDP�
DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU���0�%���ù�0�0����7DVDUÕP���0�%���ù�0�0����'HQHWOHPH�±�
0�%�� ��9HUL� WRSODQPDVÕ�YH�YH\D� LúOHQPHVL�±�ù�0�0�� �� �$QDOL]�
YH�YH\D�\RUXP���0�%���ù�0�0�����/LWHUDW�U�WDUDPDVÕ�±�ù�0�0����
<D]Õ\Õ�\D]DQ���0�%���ù�0�0����(OHúWLUHO�LQFHOHPH�±�0�%��

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

Finansal Destek: 
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU�



.DGÕQ�YH�HUNHNOHU�DUDVÕQGD�VHUVHPOLN��EXODQWÕ�NXVPD��NRQVDQW�
UDV\RQ� ER]XNOX÷X�� DUDo� WXWPDVÕ�� G�úPH�� NXODNWD� GROJXQOXN��
\�NVHN� VHVWHQ� UDKDWVÕ]OÕN�� NDODEDOÕN� RUWDPGDQ� UDKDWVÕ]OÕN� YH�
WLQQLWXV� VHPSWRPODUÕQÕQ� J|U�OPH� VÕNOÕ÷Õ� DoÕVÕQGDQ� DQODPOÕ� ELU�
IDUN�J|]OHQPH]NHQ��S!�������HUNHNOHULQ�GHQJHVL]OLN�úLND\HWLQLQ�
NDGÕQODUGDQ�DQODPOÕ�úHNLOGH�ID]OD�ROGX÷X�VDSWDQGÕ��S �������
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OHULQ� \Dú� RUWDODPDVÕQÕ� ���������� RODUDN� VDSWDGÕ÷Õ� ³'L\DEHWOL�
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RODELOGL÷LQL�ELOGLUHQ�oDOÕúPDODU�LOH�X\XPOXGXU����������

dDOÕúPDPÕ]GD�DLOHGH�'0�KLND\HVL�DoÕVÕQGDQ�NDGÕQODU�������LOH�
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Objective:
7\SH� �� 'LDEHWHV� 0HOOLWXV� �'0��� D� PHWDEROLF� GLVHDVH� WKDW� LV�
LQFUHDVLQJ� ZRUOGZLGH�� FDQ� DIIHFW� WKH� KHDULQJ� DQG� EDODQFH�
V\VWHP��2EMHFWLYH��7KLV� VWXG\� DLPV� WR� HYDOXDWH� WKH� YHVWLEXODU�
V\PSWRPV�� DXGLWRU\� LQVXIILFLHQF\� OHYHO� DQG� YHUWLJR�UHODWHG�
GLVDELOLW\�OHYHO�LQ�LQGLYLGXDOV�ZLWK�7\SH���'0�ZKR�FRPSODLQ�RI�
YHUWLJR�
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WR�GL]]LQHVV�ZDV�HYLGHQW�

3Ma�?WZL["�
7\SH���'LDEHWHV�0HOOLWXV��'L]]LQHVV��+HDULQJ�ORVV��,PEDODQFH�

/ʈ:ʈ̪
'LDEHWHV� 0HOOLWXV� �'0��� LQVDQ� Y�FXGXQGD� NURQLN� GHMHQHUDWLI�
NRPSOLNDV\RQODUD�QHGHQ�RODQ��LQV�OLQ�\HWPH]OL÷L�LOH�NDUDNWHUL]H�
NURQLN� PHWDEROLN� ELU� KDVWDOÕNWÕU� ����� ����
WH� '�Q\D� oDSÕQGD�
����� RODQ� '0� SUHYDODQVÕQÕQ� ����
D� NDGDU� �����
H� oÕNDFD÷Õ�
WDKPLQ� HGLOPHNWH�� KHU� ��� NLúLGHQ� ELULQLQ� '0� KDVWDVÕ� RODFD÷Õ�
|QJ|U�OPHNWHGLU�����
'LDEHWHV�PHOOLWXV��7LS���'0��7LS���'0��GL÷HU�|]HO�'0�W�UOHUL�
YH�*HVWDV\RQHO�'0�ROPDN��]HUH�G|UW�IDUNOÕ�úHNLOGH�VÕQÕIODQGÕUÕO�
PDNWDGÕU� �����7LS���'0��|QHPOL�ELU�KDON�VD÷OÕ÷Õ�VRUXQXGXU�YH�
'0�YDNDODUÕQÕQ����
ÕQGDQ�ID]ODVÕQÕ�ROXúWXUPDNWDGÕU������7LS���
'0
QLQ�HWNLVL�LOH��UHWLQRSDWL��N|UO�N��E|EUHN�\HWPH]OL÷LQH�QHGHQ�
RODELOHQ�QHIURSDWL��D\DN��OVHUL��DPS�WDV\RQ�ULVNL�WDúÕ\DQ�Q|URSD�
WL�YH�LúLWPH�ND\EÕ�J|U�OHELOPHNWHGLU�����

7LS���'0��Lo�NXODNWD�GDPDU�VLVWHPLQL�YH�VLQLU�VLVWHPLQL�HWNLOH\�
HUHN�LúLWPH�ND\EÕQD�QHGHQ�RODELOPHNWHGLU��7LS���'0¶OL�KDVWDODU�
GD�WLSLN�RODUDN�KDILI�YH�RUWD�GHUHFHGH�VHQV|ULQ|UDO�LúLWPH�ND\EÕ�
J|U�OHELOPHNWHGLU� ����� øúLWPH� ND\EÕ�� ELUH\LQ� Lú� �UHWNHQOL÷LQL��
VRV\DO� HWNLOHúLPOHULQL�� LúOHYVHO� GXUXPXQX�� UHIDKÕQÕ� YH� \DúDP�
NDOLWHVLQL�HWNLOH\HQ�|QHPOL�ELU�VD÷OÕN�VRUXQXGXU������
7LS���'0¶QLQ�ELU�GL÷HU�NRPSOLNDV\RQX�YHVWLE�OHU�ER]XNOXNWXU��
3HULIHULN� HQG�RUJDQ� SDWRORMLOHULQH� ED÷OÕ� YHVWLE�OHU� IRQNVL\RQ�
ER]XNOX÷X��'0
QLQ�ELU�NRPSOLNDV\RQX�RODUDN�NDEXO�HGLOPHNWH�
GLU� ����� 'LDEHWHV� PHOOLWXVXQ� YHVWLE�OHU� IRQNVL\RQ� �]HULQGHNL�
HWNLOHULQL�DUDúWÕUDQ�VÕQÕUOÕ�VD\ÕGD�oDOÕúPD�PHYFXWWXU������'LDEHWHV�
0HOOLWXVOX� KDVWDODU� DUDVÕQGD� YHVWLE�OHU� GLVIRQNVL\RQ� RUDQÕQÕQ��
'0� ROPD\DQODUD� J|UH����� GDKD� \�NVHN� ROGX÷X� VDSWDQPÕúWÕU�
����� $\UÕFD� KLVWRSDWRORMLN� RODUDN� GLDEHWLN� PLNURDQML\RSDWLQLQ�
JOXNR]�PHWDEROL]PDVÕQGD�ER]XOPD\D�YH�LVNHPL\H�QHGHQ�RODUDN�
YHVWLE�OHU�VLVWHPL�HWNLOHGL÷L�LOHUL�V�U�OP�úW�U������
%Dú� G|QPHVL� YH� LúLWPH� ND\EÕ� úLND\HWL� RODQ� ELUH\OHUGH� GHWD\OÕ�
GH÷HUOHQGLUPH�� GR÷UX� WHúKLV� LoLQ� |QHPOLGLU�� 'R÷UX� WHúKLV� LVH�
KDVWDQÕQ�WHGDYLVL�YH�UHKDELOLWDV\RQXQXQ�SODQODQPDVÕ�LoLQ�JHUHN�
OLGLU� ������ $UDúWÕUPDPÕ]GD� EDú� G|QPHVL� úLND\HWL� RODQ� 7LS� ��
'0¶OL� ELUH\OHUGH� YHVWLE�OHU� VHPSWRPODUÕQ�� LúLWVHO� \HWHUVL]OLN�
G�]H\LQLQ�YH�EDú�G|QPHVLQH�ED÷OÕ� HQJHOOLOLN�G�]H\LQLQ�GH÷HU�
OHQGLULOPHVL�DPDoODQGÕ��

/-:-i�^M�Al6<-54-:
$UDúWÕUPD\D��%DUWÕQ�'HYOHW�+DVWDQHVL�øo�+DVWDOÕNODUÕ�.OLQL÷LQGH�
$PHULNDQ�'L\DEHW�%LUOL÷L¶QLQ� WDQÕ�NULWHUOHULQH�J|UH�7LS���'0�
WDQÕVÕ� DODQ� YH� HQ� D]� �� \ÕOGÕU� WDNLS� HGLOHQ� KDVWDODUGDQ�� .XODN�
%XUXQ�%R÷D]�SROLNOLQL÷LQH�EDú�G|QPHVL�úLND\HWL�LOH�EDúYXUDQ����
\Dú� YH� �]HULQGHNL� ��� ELUH\� GDKLO� HGLOGL�� %LUH\OHULQ� oDOÕúPD\D�
GDKLO� HGLOPH� NULWHUOHUL�� HQ� D]� �� \ÕO� V�UH� LOH� '0� WDQÕVÕ� DOPÕú�
ROPDN�� ��� \Dú� YH� �]HULQGH� ROPDN�� Q|URORMLN�� RUWRSHGLN��
SVLNL\DWULN� ELU� KDVWDOÕ÷Õ� ROPDPDN� YH� DUDúWÕUPD\D� NDWÕOÕP� LoLQ�
J|Q�OO��ROPDNWÕ��dDOÕúPD�LoLQ�$QNDUD�<ÕOGÕUÕP�%H\D]ÕW�hQLYHU�
VLWHVL� (WLN� .XUXOX� WDUDIÕQGDQ� HWLN� NXUXO� L]QL� ����������������
DOÕQGÕ� YH� NDWÕOÕPFÕODUGDQ� \D]ÕOÕ� RQDP� DOÕQGÕ�� $UDúWÕUPDPÕ]�
+HOVLQNL� 'HNOHUDV\RQXQD�� DUDúWÕUPD� YH� \D\ÕQ� HWL÷LQH� X\JXQ�
RODUDN�JHUoHNOHúWLULOGL�
%LUH\OHUGHQ��EDú�G|QPHVL�\DNÕQPDVÕ� LOH� LOJLOL�GHWD\OÕ�DQDPQH]�
DOÕQDUDN�YHVWLE�OHU�VHPSWRPODUÕQ�YDUOÕ÷Õ�GH÷HUOHQGLULOGL��'HQJH�
VL]OLN��VHUVHPOLN��EXODQWÕ�NXVPD��NRQVDQWUDV\RQ�ER]XNOX÷X��DUDo�
WXWPDVÕ�� G�úPH� |\N�V��� \�NVHN� VHVWHQ� UDKDWVÕ]OÕN�� NDODEDOÕN�
RUWDPGDQ�UDKDWVÕ]OÕN�YH�NXODNWD�GROJXQOXN�YDUOÕ÷Õ�VRUJXODQDUDN�
ELUH\OHUGHQ�³HYHW´�\D�GD�³KD\ÕU´�FHYDEÕQÕ�YHUPHOHUL�LVWHQGL�YH�
FHYDSODU� ND\GHGLOGL��7�P� ELUH\OHUGHQ� ��� VRUXGDQ� ROXúDQ� %Dú�
'|QPHVL� (QJHOOLOLN�$QNHWLQL� �%'($�� YH� ��� VRUXGDQ� ROXúDQ�
$PVWHUGDP�øúLWVHO�<HWHUVL]OLN�YH�(QJHOOLOLN�$QNHWLQL��$ø<($��
GROGXUPDODUÕ�LVWHQGL��
%Dú� G|QPHVL� HQJHOOLOLN� DQNHWL�� ����� \ÕOÕQGD� -DFREVRQ� YH�
1HZPDQ�WDUDIÕQGDQ�JHOLúWLULOPLúWLU�������)L]LNVHO��HPRV\RQHO�YH�
IRQNVL\RQHO�HQJHOOLOL÷L�|OoHQ��o�DOW�JUXSWD�\HU�DODQ� WRSODP����
VRUXGDQ� ROXúPDNWDGÕU��+HU� VRUX� LoLQ� SXDQODPD� HYHW� ��� SXDQ���
ED]HQ� ��� SXDQ��� KD\ÕU� ��� SXDQ�� úHNOLQGHGLU�� $OW� JUXSODUGDQ�
PDNVLPXP�DOÕQDELOHFHN�SXDQODU��IL]LNVHO�HQJHOOLOLN�LoLQ����SXDQ��
HPRV\RQHO�HQJHOOLOLN�LoLQ����SXDQ�YH�IRQNVL\RQHO�HQJHOOLOLN�LoLQ�
��� SXDQGÕU�� 7RSODP� DOÕQDELOHFHN� PDNVLPXP� SXDQ� ���¶G�U��
%LUH\LQ�DOGÕ÷Õ�SXDQ�QH�NDGDU�ID]OD�LVH�HQJHOOLOLN�G�]H\L�R�NDGDU�
\�NVHNWLU�������(QJHOOLOLN�G�]H\L�KDILI�G�]H\GH�HQJHOOLOLN�������

dDOÕúPDPÕ]GD�ELUH\OHUGH�VHPSWRPODU�LQFHOHQGL÷LQGH�W�P�ELUH\�
OHUGH� YHVWLE�OHU� YH� LúLWVHO� VHPSWRPODUÕQ� J|U�OG�÷�� VDSWDQGÕ��
'LDEHWHV� PHOOLWXV� QHGHQL\OH� ELUH\OHULQ� \DúDGÕ÷Õ� VRUXQODUD�
YHVWLE�OHU�YH�LúLWVHO�VHPSWRPODUÕQ�HúOLN�HWPHVL��KDVWDODU�DoÕVÕQ�
GDQ� J�QO�N� \DúDPGD� NÕVÕWOD\ÕFÕ� RODELOLU�� 'LDEHWHV� PHOOLWXVOX�
KDVWDODUGD�HúLN�HGHQ�YHVWLE�OHU�YH�LúLWVHO�VHPSWRPODU�ELUH\OHUGH�
G�úPH�ULVNLQL�DUWÕUDELOLU��

dDOÕúPDPÕ]GD�%'($�LOH�GH÷HUOHQGLULOHQ�EDú�G|QPHVLQLQ�NDGÕQ�
ODUGD� IRQNVL\RQHOOL÷L� ER]DFDN� G�]H\GH� úLGGHWOL� HQJHOOLOL÷H�
QHGHQ� ROGX÷X� �%'($� WRSODP� SXDQ� RUWDODPDVÕ�� �������������
HUNHNOHUGH�LVH�RUWD�GHUHFHGH�HQJHOOLOL÷H�QHGHQ�ROGX÷X�VDSWDQGÕ��
&LQVL\HWOHU� DUDVÕQGD� DQODPOÕ� IDUN� ROPDPDNOD� ELUOLNWH� 7LS� ��
'0¶OL� NDGÕQODUÕQ�� HUNHNOHUH�J|UH�EDú�G|QPHVLQGHQ�GDKD� ID]OD�
\DNÕQGÕ÷Õ� J|U�OG���$UDúWÕUPDPÕ]OD� X\XPOX� RODUDN� OLWHUDW�UGH�
7LS� �� '0¶QLQ� EDú� G|QPHVL� LOH� LOLúNLOL� ROGX÷X� WHVSLW� HGLOPLú��
NDGÕQODUÕQ�� EDú� G|QPHVLQGHQ� HUNHNOHUH� RUDQOD� GDKD� ID]OD�
\DNÕQGÕ÷Õ�ELOGLULOPLúWLU�������<DSÕODQ�EDúND�ELU�DUDúWÕUPDGD�EDú�
G|QPHVL�RODQ�VD÷OÕNOÕ�ELUH\OHU��EDú�G|QPHVL�RODQ�'0¶OL�KDVWDODU�
YH� EDú� G|QPHVL� ROPD\DQ� '0¶OL� KDVWDODU� DUDVÕQGD� YHVWLE�OHU�
X\DUÕOPÕú� PL\RMHQLN� SRWDQVL\HOOHU� \DQÕWODUÕ� DoÕVÕQGDQ� DQODPOÕ�
IDUN� WHVSLW� HGLOPHPLú�� '0¶OL� ELUH\OHUGH� DVHPSWRPDWLN�
YHVWLE�OHU�ER]XNOXN�RODELOHFH÷L�G�ú�Q�OP�úW�U�������

'LDEHWHV� PHOOLWXVOX� ELUH\OHULQ� EDú� G|QPHVLQH� \|QHOLN� NHQGL�
DOJÕVÕQÕQ�GH÷HUOHQGLULOGL÷L�oDOÕúPDPÕ]GD��ELUH\OHULQ�EDú�G|QPH�
VLQH�ED÷OÕ�KLVVHWWL÷L�HQJHOOLOLN�GXUXPXQXQ��YHVWLE�OHU�ELU�ER]XN�
OXNWDQ�PÕ��ELUH\LQ�NHQGL�V�EMHNWLI�DOJÕVÕQGDQ�PÕ�ND\QDNODQGÕ÷Õ�
ELOLQPHPHNWHGLU��%Dú�G|QPHVLQH�YHVWLE�OHU�YH�LúLWVHO�VHPSWRP�
ODUÕQGD�HúOLN�HWWL÷LQL�VDSWDGÕ÷ÕPÕ]�oDOÕúPD�EXOJXODUÕPÕ]��'0¶OL�
ELUH\OHUGH� UXWLQ� GH÷HUOHQGLUPHOHUH� YHVWLE�OHU� YH� LúLWVHO� GH÷HU�
OHQGLUPHOHULQ� GH� GDKLO� HGLOPHVLQLQ� JHUHNOLOL÷L� NRQXVXQGD� \RO�
J|VWHULFL�RODELOLU��dDOÕúPDPÕ]GD�$ø<($�LOH�GH÷HUOHQGLULOHQ�7LS�
��'0¶OL�ELUH\OHULQ�� LúLWVHO�\HWHUVL]OL÷H�VDKLS�ROGXNODUÕ�J|U�OG��
�.DGÕQODUGD� WRSODP� VNRU� RUWDODPDVÕ� ������������� HUNHNOHUGH�
�������������� øúLWVHO� \HWHUVL]OLN� DoÕVÕQGDQ� FLQVL\HWOHU� DUDVÕQGD�
DQODPOÕ� IDUN� VDSWDQPDGÕ� �S!������� /LWHUDW�UGH� DUDúWÕUPDPÕ]OD�
X\XPOX�RODUDN�7LS���'0¶QLQ�LúLWPH�VLVWHPL��]HULQGH�ROXPVX]�
HWNLOHULQLQ� ROGX÷XQX� ELOGLUHQ� DUDúWÕUPDODU� PHYFXWWXU� ���������
'LDEHWHV� PHOOLWXVOX� NDGÕQODUÕQ� '0¶OL� HUNHNOHUH� J|UH� DQODPOÕ�
GHUHFHGH� GDKD� ID]OD� LúLWPH� ND\EÕ� \DúDGÕ÷Õ� ELOGLULOPLúWLU� ������
dDOÕúPDPÕ]GD�GD�7LS���'0¶OL�NDGÕQODUÕQ��7LS���'0¶OL�HUNHNOHUH�
J|UH�LúLWPH�LOH�LOJLOL�\DNÕQPDODUÕQÕQ�GDKD�ID]OD�ROGX÷X�J|U�OG���
.DGÕQODUÕQ� VHVOHULQ� D\UÕPÕ�WDQÕPODQPDVÕ�� VHVVL]� RUWDPGD�
NRQXúPDQÕQ� DQODúÕOÕUOÕ÷Õ�� J�U�OW�O�� RUWDPGD� NRQXúPDQÕQ�
DQODúÕOÕUOÕ÷Õ�YH�VHVOHULQ�DOJÕODQPDVÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�IDUN�ROXúWXUPDVD�GD��HUNHNOHUGHQ�GDKD�ID]OD�\HWHUVL]OL÷H�
VDKLS� ROGX÷X� VDSWDQGÕ�� 'LDEHWHV� PHOOLWXVOX� ELUH\OHUGH� LúLWVHO�
\HWHUVL]OL÷H�QHGHQ�RODELOHFHN�RODVÕ� LúLWVHO�HWNLOHQLPLQ�EHOLUOHQ�
PHVLQH�\|QHOLN�LODYH�oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU�

dDOÕúPDPÕ]GD�'0�WDQÕVÕ�DOGÕNWDQ�VRQUD�JHoHQ�V�UHQLQ������\ÕO�
DUDVÕQGD� GD÷ÕOÕP� J|VWHUGL÷L� J|U�OG��� '0¶QLQ� HWNLOHULQLQ�
EHOLUOHQPHVLQGH��'0�WDQÕVÕ�VRQUDVÕ�JHoHQ�V�UHQLQ�EHQ]HU�ROGX÷X�
ELUH\OHULQ�GDKLO�HGLOGL÷L�oDOÕúPDODUÕQ�SODQODPDVÕ�ID\GDOÕ�RODFDN�
WÕU��dDOÕúPDPÕ]GD�'0¶OL�ELUH\OHUGH��V�EMHNWLI�GH÷HUOHQGLUPHOHU�
OH�RUWD\D�NR\GX÷XPX]� LúLWVHO� YH�YHVWLE�OHU� HWNLOHQLP��REMHNWLI�
YHVWLE�OHU�YH� LúLWVHO�GH÷HUOHQGLUPHOHULQ�GH�\DSÕODFD÷Õ�oDOÕúPD�
ODUÕQ�JHUHNOLOL÷LQH�GLNNDW�oHNPHNWHGLU��.DSVDPOÕ�REMHNWLI�LúLWPH�
WHVWOHUL� YH� YHVWLE�OHU� WHVWOHU� LOH�� '0¶\H� ED÷OÕ� RODVÕ� LúLWVHO� YH�
YHVWLE�OHU� ER]XNOXNODUÕQ� EHOLUOHQPHVL�� EX� ELUH\OHULQ� ED÷ÕPVÕ]�
RODUDN�J�QO�N�\DúDP�DNWLYLWHOHULQL�V�UG�UHELOPHOHULQL�VD÷OD\D�
FDN� NRUX\XFX� \DNODúÕPODU�� HUNHQ� WDQÕ� YH� WHGDYL�WHUDSLOHULQ�
JHUHNOLOL÷L�LoLQ�EHOLUOH\LFL�RODELOLU��dDOÕúPDPÕ]ÕQ�OLPLWDV\RQODUÕ��
LúLWVHO�YH�YHVWLE�OHU�GH÷HUOHQGLUPHGH�REMHNWLI�WHVW�\|QWHPOHULQLQ�
NXOODQÕOPDPDVÕ��'0�WDQÕVÕ�DOGÕNWDQ�VRQUD�JHoHQ�V�UHQLQ�JHQLú�
ELU�DUDOÕN�ROXúWXUPDVÕ��ELUH\OHUGH�PHVOHN��JHOLU�VHYL\HVL��GL\HW�YH�
IL]LNVHO�DNWLYLWH�G�]H\LQLQ�GH÷HUOHQGLULOPHPLú�ROPDVÕGÕU��

SONUÇ
6RQXo�RODUDN� oDOÕúPDPÕ]GD�7LS���'0¶OL� ELUH\OHUGH�� LúLWVHO� YH�
YHVWLE�OHU� VHPSWRPODUÕQ� YH� LúLWVHO� \HWHUVL]OL÷LQ� J|U�OG�÷�Q���
EDú�G|QPHVLQH�ED÷OÕ�RODUDN�NDGÕQODUGD�úLGGHWOL��HUNHNOHUGH�RUWD�
GHUHFHGH�HQJHOOLOL÷LQ�ROGX÷XQX�VDSWDGÕN��%XOJXODUÕPÕ]ÕQ�'0¶OL�
ELUH\OHUGH�� V�EMHNWLI� YH� REMHNWLI� LúLWVHO� YH� YHVWLE�OHU� GH÷HU�
OHQGLUPHOHULQ� ELU� DUDGD� \DSÕOPDVÕQÕQ� JHUHNOLOL÷L� DoÕVÕQGDQ�
EHOLUOH\LFL�RODELOHFH÷L�NDQDDWLQGH\L]�
�
(WLN�.RPLWH�2QD\Õ��
%X�DUDúWÕUPD��LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL�
NDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�$QNDUD�
<ÕOGÕUÕP�%H\D]ÕW�hQLYHUVLWHVL�(WLN�.XUXOX�WDUDIÕQGDQ�RQD\ODQ�
PÕúWÕU��2QD\�QXPDUDVÕ�����������������

+DVWD�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD�J|UH�SURVHG�UOHUGHQ�|QFH�\D]ÕOÕ�ELOJLOHQGLULOPLú�RQDP�
DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU���0�%���ù�0�0����7DVDUÕP���0�%���ù�0�0����'HQHWOHPH�±�
0�%�� ��9HUL� WRSODQPDVÕ�YH�YH\D� LúOHQPHVL�±�ù�0�0�� �� �$QDOL]�
YH�YH\D�\RUXP���0�%���ù�0�0�����/LWHUDW�U�WDUDPDVÕ�±�ù�0�0����
<D]Õ\Õ�\D]DQ���0�%���ù�0�0����(OHúWLUHO�LQFHOHPH�±�0�%��

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

Finansal Destek: 
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU�



.DGÕQ�YH�HUNHNOHU�DUDVÕQGD�VHUVHPOLN��EXODQWÕ�NXVPD��NRQVDQW�
UDV\RQ� ER]XNOX÷X�� DUDo� WXWPDVÕ�� G�úPH�� NXODNWD� GROJXQOXN��
\�NVHN� VHVWHQ� UDKDWVÕ]OÕN�� NDODEDOÕN� RUWDPGDQ� UDKDWVÕ]OÕN� YH�
WLQQLWXV� VHPSWRPODUÕQÕQ� J|U�OPH� VÕNOÕ÷Õ� DoÕVÕQGDQ� DQODPOÕ� ELU�
IDUN�J|]OHQPH]NHQ��S!�������HUNHNOHULQ�GHQJHVL]OLN�úLND\HWLQLQ�
NDGÕQODUGDQ�DQODPOÕ�úHNLOGH�ID]OD�ROGX÷X�VDSWDQGÕ��S �������
%LUH\OHULQ� WLQQLWXV� úLND\HWOHUL� LQFHOHQGL÷LQGH�� W�P� ELUH\OHULQ�
���¶VLQGH� WLQQLWXV� úLND\HWL� ROGX÷X� HUNHNOHUGH� GDKD� oRN� VD÷�
NXODNWD��NDGÕQODUGD�GDKD�oRN�ELODWHUDO� WLQQLWXV�úLND\HWL�ROGX÷X�
J|U�OG���7DEOR�,9���

Tablo IV: 7LQQLWXV�úLND\HWL�J|U�OPH�VÕNOÕ÷ÕQÕQ�FLQVL\HWH�J|UH�GD÷ÕOÕPÕ�

%LUH\OHULQ� %'($¶\D� YHUGLNOHUL� \DQÕWODU� GH÷HUOHQGLULOGL÷LQGH�
NDGÕQODU� YH� HUNHNOHU� DUDVÕQGD� DOW� NDWHJRULOHUGHQ� HOGH� HGLOHQ�
SXDQODU�YH�WRSODP�SXDQODU�DoÕVÕQGDQ�DQODPOÕ�IDUN�HOGH�HGLOHPH�
PHNOH� EHUDEHU� NDGÕQODUÕQ� IL]LNVHO�� HPRV\RQHO� YH� IRQNVL\RQHO�
HQJHOOLOLN�SXDQ�RUWDODPDODUÕQÕQ�HUNHNOHUGHQ�GDKD�\�NVHN�ROGX÷X�
VDSWDQGÕ��S!�������7DEOR�9���

Tablo V: %'($�EXOJXODUÕQÕQ�FLQVL\HWH�J|UH�GD÷ÕOÕPÕ��

.DGÕQODUÕQ� $ø<($� WRSODP� VNRU� RUWDODPDVÕ� �������������
HUNHNOHULQ� ������������ RODUDN� VDSWDQGÕ�� %LUH\OHULQ�$ø<($¶\H�
YHUGLNOHUL�\DQÕWODU�LQFHOHQGL÷LQGH�NDGÕQODU�YH�HUNHNOHU�DUDVÕQGD�
W�P� DOW� NDWHJRULOHUGHQ� HOGH� HGLOHQ� SXDQODU� YH� WRSODP� SXDQ�
DoÕVÕQGDQ�DQODPOÕ�IDUN�HOGH�HGLOPHGL��S!�������7DEOR�9,���

Tablo VI:�$ø<($�EXOJXODUÕQÕQ�FLQVL\HWH�J|UH�GD÷ÕOÕPÕ�

<):<1̪5)
/LWHUDW�UGH�7LS� ��'0¶QLQ� YHVWLE�OHU� VLVWHP� YH� LúLWPH� VLVWHPL�
�]HULQH� ROXPVX]� HWNLOHUL� ROGX÷XQX� J|VWHUHQ� VÕQÕUOÕ� VD\ÕGD�
oDOÕúPD� PHYFXWWXU� ��������� %X� QHGHQOH� oDOÕúPDPÕ]GD� EDú�
G|QPHVL�úLND\HWL�RODQ�7LS���'0¶OL�ELUH\OHUGH�YHVWLE�OHU�VHPS�
WRPODUÕQ�� LúLWVHO� \HWHUVL]OLN� G�]H\LQLQ� YH� EDú� G|QPHVLQH� ED÷OÕ�
HQJHOOLOLN�G�]H\LQLQ�GH÷HUOHQGLULOPHVL�DPDoODQGÕ��
dDOÕúPDPÕ]D� GDKLO� HGLOHQ� W�P� ELUH\OHULQ� \Dú� RUWDODPDODUÕ�
������������RODUDN�EXOXQGX��%XOJXPX]��g]FDQ¶ÕQ�'0¶OL�ELUH\�
OHULQ� \Dú� RUWDODPDVÕQÕ� ���������� RODUDN� VDSWDGÕ÷Õ� ³'L\DEHWOL�
+DVWDODUGD�+DVWDOÕ÷D�8\XPX�(WNLOH\HQ�)DNW|UOHULQ�'H÷HUOHQGL�
ULOPHVL´�EDúOÕNOÕ�oDOÕúPDVÕ�LOH�EHQ]HUOLN�J|VWHUPHNWHGLU�������

dDOÕúPDPÕ]GD�%.ø�YHULOHUL�LQFHOHQGL÷LQGH��KHP�NDGÕQODUGD�KHP�
GH�HUNHNOHUGH�%.ø�GH÷HULQLQ�QRUPDO�%.ø�VÕQÕUODUÕQÕQ��]HULQGH�
ROGX÷X�ELUH\�VD\ÕVÕQÕQ�ID]OD�ROGX÷X��KHU�LNL�JUXSWD�GD�SHN�oRN�
ELUH\LQ� úLúPDQ� JUXEXQD� GDKLO� ROGX÷X� GLNNDW� oHNPHNWHGLU��
/LWHUDW�UGH� DUDúWÕUPDPÕ]OD� X\XPOX� úHNLOGH� '0¶OL� ELUH\OHULQ�
%.ø� RUWDODPDVÕQÕQ� ��������� ROGX÷X� YH� EX� ELUH\OHULQ� úLúPDQ�
JUXEXQD� GDKLO� ROGX÷X� ELOGLULOPLúWLU� ������ .DGÕQODUÕQ� GDKD�
\�NVHN� RUDQÕQ�� úLúPDQ� JUXEXQD� GDKLO� ROGX÷XQX� VDSWDGÕ÷ÕPÕ]�
oDOÕúPD�EXOJXPX]�NDGÕQODUÕQ�%.ø�VNRUODUÕQÕQ�HUNHNOHUGHQ�GDKD�
\�NVHN� ROGX÷XQX� WHVSLW� HWWL÷L� g]FDQ¶ÕQ� oDOÕúPD� EXOJXVX� LOH�
X\XPOXGXU������
$UDúWÕUPDPÕ]GD� NDGÕQODUÕQ� ���¶ÕQGD�� HUNHNOHULQ� ���¶VLQGH��
W�P�ELUH\OHULQ�LVH�RUWDODPD����¶VÕQGD�7LS���'0¶\H�KLSHUWDQVL\�
RQXQ�HúOLN�HWWL÷L�WHVSLW�HGLOGL��%XOJXPX]��OLWHUDW�UGH�7LS���'0�
LOH� ELUOLNWH� KLSHUWDQVL\RQ� J|U�OPH� VÕNOÕ÷ÕQÕQ�������� RUDQÕQGD�
RODELOGL÷LQL�ELOGLUHQ�oDOÕúPDODU�LOH�X\XPOXGXU����������

dDOÕúPDPÕ]GD�DLOHGH�'0�KLND\HVL�DoÕVÕQGDQ�NDGÕQODU�������LOH�
HUNHNOHULQ�������HúLW�RUDQGD�ROGX÷X�EXOXQGX�YH�W�P�ELUH\OHULQ�
DLOHVLQGH� '0¶OL� ELUH\� EXOXQPD� RUDQÕ� ���� RODUDN� VDSWDQGÕ��
/LWHUDW�UGH�DUDúWÕUPDPÕ]OD�X\XPOX�RODUDN�DLOHGH�'0�J|U�OPH�
VÕNOÕ÷ÕQÕQ� ������ LOH� ����� DUDOÕ÷ÕQGD� ROGX÷X� EHOLUWLOPHNWHGLU�
���������

ÖZ
Amaç:
'�Q\D�JHQHOLQGH�J|U�OPH�VÕNOÕ÷Õ�DUWDQ�PHWDEROLN�ELU�KDVWDOÕN�RODQ�7LS���'LDEHWHV�0HOOLWXV��'0��
LúLWPH�YH�GHQJH�VLVWHPLQL�HWNLOH\HELOPHNWHGLU��%X�DUDúWÕUPDQÕQ�DPDFÕ�EDú�G|QPHVL�úLND\HWL�RODQ�
7LS���'0¶OL�ELUH\OHUGH�YHVWLE�OHU�VHPSWRPODUÕQ��LúLWVHO�\HWHUVL]OLN�G�]H\LQLQ�YH�EDú�G|QPHVLQH�
ED÷OÕ�HQJHOOLOLN�G�]H\LQLQ�GH÷HUOHQGLULOPHVLGLU��

Gereç ve Yöntemler: 
$UDúWÕUPD\D� HQ� D]� �� \ÕO� V�UH� LOH�'0� WDQÕVÕ� DOPÕú�� \DúÕ� ��� YH� �]HULQGH�� Q|URORMLN�� RUWRSHGLN��
SVLNL\DWULN�KDVWDOÕ÷Õ�ROPD\DQ�ELUH\OHU�GDKLO�HGLOGL��7�P�ELUH\OHULQ�LúLWVHO�YH�YHVWLE�OHU�VHPSWRP�
ODUÕ�VRUJXODQGÕ��7�P�ELUH\OHUGHQ�%Dú�'|QPHVL�(QJHOOLOLN�$QNHWLQL��%'($��YH�$PVWHUGDP�øúLWVHO�
<HWHUVL]OLN�YH�(QJHOOLOLN�$QNHWLQL��$ø<($��GROGXUPDODUÕ�LVWHQGL��

Bulgular: 
%LUH\OHULQ����¶VL�NDGÕQ�����¶VL�HUNHNWL��7�P�ELUH\OHULQ����¶VÕ�VHUVHPOLN�����¶Õ�GHQJHVL]OLN��
���¶L� EXODQWÕ�NXVPD�� ���¶L� NRQVDQWUDV\RQ� ER]XNOX÷X�� ���¶VL� DUDo� WXWPDVÕ�� ���¶VL� G�úPH��
���¶VÕ�NXODNWD�GROJXQOXN�����¶L�\�NVHN� VHVWHQ� UDKDWVÕ]OÕN�����¶VÕ�NDODEDOÕN�RUWDPGDQ� UDKDW��
VÕ]OÕN�����¶VL� WLQQLWXV�úLND\HWL�ELOGLUGL��%Dú�'|QPHVL�(QJHOOLOLN�$QNHWLQH�J|UH�NDGÕQODUGD�EDú�
G|QPHVLQLQ� IRQNVL\RQHOOL÷L�ER]DFDN�G�]H\GH� úLGGHWOL� HQJHOOLOL÷H�QHGHQ�ROGX÷X�� HUNHNOHULQ� LVH�
RUWD�GHUHFHGH�HQJHOOLOLN�G�]H\LQH�VDKLS�ROGX÷X�VDSWDQGÕ��$PVWHUGDP�øúLWVHO�<HWHUVL]OLN�YH�(QJHO�
OLOLN�$QNHWL�VRQXoODUÕ�GH÷HUOHQGLULOGL÷LQGH�NDGÕQ�YH�HUNHNOHUGH�LúLWVHO�\HWHUVL]OLN�ROGX÷X�J|U�OG��
�NDGÕQODUÕQ�WRSODP�VNRU�RUWDODPDVÕ��������������HUNHNOHULQ��������������YH�FLQVL\HWOHU�DUDVÕQGD�
DQODPOÕ�IDUN�J|]OHQPHGL���

Sonuç: 
7LS���'0¶OL�ELUH\OHUGH��LúLWVHO�YH�YHVWLE�OHU�VHPSWRPODUÕQ�YH�LúLWVHO�\HWHUVL]OL÷LQ�J|U�OG�÷���EDú�
G|QPHVLQH� ED÷OÕ� RODUDN� NDGÕQODUGD� úLGGHWOL�� HUNHNOHUGH� RUWD� GHUHFHGH� HQJHOOLOL÷LQ� ROGX÷X�
VDSWDQGÕ��

Anahtar Kelimeler: 
7LS���'LDEHWHV�0HOOLWXV��%Dú�G|QPHVL��øúLWPH�ND\EÕ��'HQJHVL]OLN�

SXDQ��� RUWD� G�]H\GH� HQJHOOLOLN� ������� SXDQ�� YH� LOHUL� G�]H\GH�
HQJHOOLOLN���������SXDQ��úHNOLQGHGLU�������7�UNoH�JHoHUOLOLN�YH�
J�YHQLOLUOL÷L�&DQEDO�YH�DUNDGDúODUÕ�WDUDIÕQGDQ�\DSÕOPÕúWÕU������
$PVWHUGDP� øúLWVHO� <HWHUVL]OLN� YH� (QJHOOLOLN� $QNHWL� EHú� DOW�
JUXSWDQ�YH����VRUXGDQ�ROXúPDNWDGÕU��$OW�JUXSODU��VHVVL]�RUWDPGD�
NRQXúPDQÕQ�DQODúÕOÕUOÕ÷Õ� �������������������� VRUXODU���J�U�OW�O��
RUWDPGD� NRQXúPDQÕQ� DQODúÕOÕUOÕ÷Õ� ���� ��� ���� ���� ���� VRUXODU���
VHVOHULQ�ORNDOL]DV\RQX��������������������VRUXODU���VHVL�IDUN�HWPH�
��������������������VRUXODU��YH�VHVOHUL�D\ÕUW�HWPH�������������������
������������VRUXODU��úHNOLQGHGLU��%X�NDWHJRULOHUH�JLUPH\HQ�����YH�
����VRUXODU�P�]LN�LOH�LOJLOLGLU��%LUH\H�\|QHOWLOHQ�VRUXODUD�QHUHG�
H\VH� KLo� ��� SXDQ��� ED]HQ� ��� SXDQ��� VÕNOÕNOD� ��� SXDQ��� KHPHQ�
KHPHQ� KHU� ]DPDQ� ��� SXDQ�� úHNOLQGH� \DQÕW� YHUPHVL� LVWHQLU��
7RSODP�SXDQ� W�P�\DQÕWODU� WRSODQDUDN�HOGH� HGLOLU��$OÕQDELOHFHN�
SXDQ������DUDVÕQGDGÕU��%LUH\LQ�DOGÕ÷Õ�SXDQ�QH�NDGDU�\�NVHNVH�
LúLWVHO�\HWHUVL]OL÷L�R�NDGDU�ID]ODGÕU��$QNHWLQ�7�UNoH�JHoHUOLOLN�YH�
J�YHQLOLUOL÷L�0�MGHFL�YH�DUNDGDúODUÕ�WDUDIÕQGDQ�\DSÕOPÕúWÕU������

ʈ[\I\QS[MT�IVITQb
øVWDWLNVHO� DQDOL]OHU�� 6366� ��� YHUVL\RQ� \D]ÕOÕPÕ� NXOODQÕODUDN�
JHUoHNOHúWLULOGL�� 1RUPDO� GD÷ÕOÕPD� X\JXQOXN� .ROPRJRURZ�
6PLUQRY�YH�6KDSLUR�ZLON� WHVWL� LOH� GH÷HUOHQGLULOGL��7DQÕPOD\ÕFÕ�
LVWDWLVWLNOHUGH� RUWDODPD�YH� VWDQGDUW� VDSPD�� NDWHJRULN� YHULOHUGH�
\�]GH� GH÷HUL� NXOODQÕOGÕ�� &LQVL\HWH� J|UH� NDWHJRULN� YHULOHULQ�
NDUúÕODúWÕUPDODUÕQGD� NL�NDUH� WHVWL� NXOODQÕOGÕ��%'($�YH�$ø<($�
VNRUODUÕQÕQ�FLQVL\HWH�J|UH�NDUúÕODúWÕUÕOPDVÕ�ED÷ÕPVÕ]�|UQHNOHP�W�
WHVWL� LOH� \DSÕOGÕ�� S� GH÷HULQLQ� ����¶LQ� DOWÕQGD� ROGX÷X� GXUXPODU�
LVWDWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL�

BULGULAR
dDOÕúPD\D� NDWÕODQ� ELUH\OHULQ� ���¶VL� �Q ���� NDGÕQ�� ���¶VL�
�Q ����HUNHNWL��.DGÕQODUÕQ�\Dú�RUWDODPDVÕ�������������HUNHNOHU�
LQ�\Dú�RUWDODPDVÕ�������������RODUDN�VDSWDQGÕ��7�P�ELUH\OHULQ�
\Dú�RUWDODPDVÕ�������������RODUDN�EXOXQGX��$UDúWÕUPD\D�GDKLO�
HGLOHQ�NDGÕQ�YH�HUNHNOHULQ�\Dú�RUWDODPDODUÕ�DUDVÕQGD�DQODPOÕ�IDUN�
VDSWDQPDGÕ� �S �������� � 7�P� ELUH\OHULQ� EHGHQ� NLWOH� LQGHNVL�
�%.ø��LQFHOHQGL÷LQGH��7DEOR�,����¶�Q�Q�%.ø�DoÕVÕQGDQ�QRUPDO�
VÕQÕUODUGD�����¶VÕQÕQ�KDILI�úLúPDQ�����¶�Q�Q�úLúPDQ����¶VÕQÕQ�
D÷ÕU�úLúPDQ�ROGX÷X�GH÷HUOHQGLULOGL�������

Tablo I: &LQVL\HWH�J|UH�EHGHQ�NLWOH�LQGHNVL�

$\UÕQWÕOÕ� RODUDN� LQFHOHQGL÷LQGH� NDGÕQODUGD� %.ø� DoÕVÕQGDQ�
QRUPDO�JUXED�JLUHQ�KLo�ELUH\�EXOXQPDPDNOD�ELUOLNWH�NDGÕQODUÕQ�
���¶VL� KDILI� úLúPDQ�����¶VL� úLúPDQ����¶L� D÷ÕU� úLúPDQ� RODUDN�
GH÷HUOHQGLULOGL�� (UNHNOHULQ� ��¶LQLQ� QRUPDO�� ���¶VLQLQ� KDILI�
úLúPDQ�� ���¶VÕQÕQ� úLúPDQ�� ��¶�Q�Q� D÷ÕU� úLúPDQ� ROGX÷X�
VDSWDQGÕ�� '0� WDQÕVÕ� DOGÕNWDQ� VRQUD� JHoHQ� V�UHQLQ�� ELUH\OHULQ�
���¶�QGH� ���� \ÕO�� ���¶�QGH� ����� \ÕO�� ���¶VLQGH� ������ \ÕO��

��¶VÕQGD� ������ \ÕO����¶�QGH� LVH� ������ \ÕO� DUDOÕ÷ÕQGD� ROGX÷X�
VDSWDQGÕ��7DEOR�,,���
Tablo II: '0�WDQÕVÕ�DOGÕNWDQ�VRQUD�JHoHQ�V�UH\H�J|UH�NDGÕQ�YH�HUNHNOHULQ�����
����������������GD÷ÕOÕPÕ�

dDOÕúPD\D� GDKLO� HGLOHQ� ELUH\OHULQ� DLOH� KLND\HVL� �DQQH�� EDED�
YH�YH\D�NDUGHú��GH÷HUOHQGLULOGL÷LQGH��W�P�ELUH\OHULQ����¶VÕQÕQ�
DLOHVLQGH�'0�KLND\HVL�EXOXQPDNWD\GÕ�YH�DLOHVLQGH�'0�J|U�OPH�
RUDQÕ� NDGÕQODU� YH� HUNHNOHUGH� HúLWWL� �.DGÕQ� ����� HUNHN� ������
7�P�ELUH\OHULQ����¶VÕQGD�EDú�G|QPHVL�KLND\HVL�EXOXQPDNWD\GÕ�
YH� EX� RUDQ� NDGÕQ� YH� HUNHNOHUGH� HúLWWL� �.DGÕQ����� HUNHN������
+LSHUWDQVL\RQ�NDGÕQODUGD�GDKD�oRN�ROPDNOD�ELUOLNWH�������W�P�
ELUH\OHULQ����¶VÕQGD�J|U�OG����
dDOÕúPD\D� GDKLO� HGLOHQ� ELUH\OHUH� X\JXODQDQ� WHGDYL� \|QWHPL�
VRUJXODQGÕ÷ÕQGD�� ���¶LQH� RUDO� DQWLGLDEHWLN�� ��¶VÕQD� LQV�OLQ�
WHGDYLVL� X\JXODQGÕ÷Õ�� ���¶�QH� LVH� KHU� LNL� WHGDYLQLQ� GH�
X\JXODQGÕ÷Õ�J|U�OG��
7�P� ELUH\OHULQ� ���¶VÕ� VHUVHPOLN�� ���¶Õ� GHQJHVL]OLN�� ���¶L�
EXODQWÕ�NXVPD�� ���¶L� NRQVDQWUDV\RQ� ER]XNOX÷X�� ���¶VL� DUDo�
WXWPDVÕ�� ���¶VL� G�úPH�� ���¶VÕ� NXODNWD� GROJXQOXN�� ���¶L�
\�NVHN� VHVWHQ� UDKDWVÕ]OÕN�� ���¶VÕ� NDODEDOÕN� RUWDPGDQ� UDKDW��
VÕ]OÕN�����¶VL�WLQQLWXV�úLND\HWL�ELOGLUGL��7DEOR�,,,���

Tablo III: %LUH\OHUGH�VHPSWRPODUÕQ�FLQVL\HWH�J|UH�GD÷ÕOÕPÕ��

ABSTRACT
Objective:
7\SH� �� 'LDEHWHV� 0HOOLWXV� �'0��� D� PHWDEROLF� GLVHDVH� WKDW� LV�
LQFUHDVLQJ� ZRUOGZLGH�� FDQ� DIIHFW� WKH� KHDULQJ� DQG� EDODQFH�
V\VWHP��2EMHFWLYH��7KLV� VWXG\� DLPV� WR� HYDOXDWH� WKH� YHVWLEXODU�
V\PSWRPV�� DXGLWRU\� LQVXIILFLHQF\� OHYHO� DQG� YHUWLJR�UHODWHG�
GLVDELOLW\�OHYHO�LQ�LQGLYLGXDOV�ZLWK�7\SH���'0�ZKR�FRPSODLQ�RI�
YHUWLJR�

5I\MZQIT[�IVL�5M\PWL["�
,QGLYLGXDOV�ZKR�ZHUH�GLDJQRVHG�ZLWK�'0�IRU�DW� OHDVW���\HDU��
DJHG����DQG�RYHU��DQG�ZKR�GLG�QRW�KDYH�D�QHXURORJLFDO��RUWKRSH�
GLF�RU�SV\FKLDWULF�GLVHDVH�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��$XGLWRU\�
DQG�YHVWLEXODU�V\PSWRPV�RI�DOO�LQGLYLGXDOV�ZHUH�TXHVWLRQHG��$OO�
LQGLYLGXDOV�ZHUH�DVNHG�WR�ILOO�RXW�WKH�'L]]LQHVV�+DQGLFDS�,QYHQ�
WRU\��'+,��DQG�WKH�$PVWHUGDP�,QYHQWRU\�IRU�$XGLWRU\�'LVDELOL�
W\�DQG�+DQGLFDS��$,$'+���

:M[]T\["�
����RI�WKH�LQGLYLGXDOV�ZHUH�IHPDOH�DQG�����ZHUH�PDOH��2I�DOO
LQGLYLGXDOV������ZHUH�GL]]\������ZHUH�LPEDODQFHG������KDG�
QDXVHD�YRPLWLQJ�� ���� KDG� LPSDLUHG� FRQFHQWUDWLRQ�� ���� KDG�
PRWLRQ�VLFNQHVV������KDG�IDOOV������KDG�HDU�IXOOQHVV�������RI�
WKHP� UHSRUWHG� GLVFRPIRUW� IURP� ORXG� QRLVH�� ���� RI� WKHP�
FRPSODLQHG�RI�FURZGHG�HQYLURQPHQW��DQG�����RI�WKHP�UHSRUWHG�
WLQQLWXV��$FFRUGLQJ�WR�$XGLWRU\�'LVDELOLW\�DQG�+DQGLFDS��LW�ZDV�
GHWHUPLQHG� WKDW� YHUWLJR� FDXVHG� VHYHUH� GLVDELOLW\� LQ� ZRPHQ��
ZKLOH�PHQ�KDG�PRGHUDWH�GLVDELOLW\��:KHQ�WKH�UHVXOWV�RI�$PVWHU�
GDP� ,QYHQWRU\� IRU� $XGLWRU\� 'LVDELOLW\� DQG� +DQGLFDS� ZHUH�
HYDOXDWHG��LW�ZDV�REVHUYHG�WKDW�WKHUH�ZDV�DXGLWRU\�GLVDELOLW\�LQ�
PHQ�DQG�ZRPHQ��WRWDO�PHDQ�VFRUH�RI�ZRPHQ��������������PHQ�
������������� DQG� QR� VLJQLILFDQW� GLIIHUHQFH� ZDV� REVHUYHG�
EHWZHHQ�JHQGHUV��
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,Q�LQGLYLGXDOV�ZLWK�W\SH���'0��,W�ZDV�GHWHUPLQHG�WKDW�DXGLWRU\�
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VHYHUH�GLVDELOLW\�LQ�ZRPHQ�DQG�PRGHUDWH�GLVDELOLW\�LQ�PHQ�GXH�
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'LDEHWHV�PHOOLWXV��7LS���'0��7LS���'0��GL÷HU�|]HO�'0�W�UOHUL�
YH�*HVWDV\RQHO�'0�ROPDN��]HUH�G|UW�IDUNOÕ�úHNLOGH�VÕQÕIODQGÕUÕO�
PDNWDGÕU� �����7LS���'0��|QHPOL�ELU�KDON�VD÷OÕ÷Õ�VRUXQXGXU�YH�
'0�YDNDODUÕQÕQ����
ÕQGDQ�ID]ODVÕQÕ�ROXúWXUPDNWDGÕU������7LS���
'0
QLQ�HWNLVL�LOH��UHWLQRSDWL��N|UO�N��E|EUHN�\HWPH]OL÷LQH�QHGHQ�
RODELOHQ�QHIURSDWL��D\DN��OVHUL��DPS�WDV\RQ�ULVNL�WDúÕ\DQ�Q|URSD�
WL�YH�LúLWPH�ND\EÕ�J|U�OHELOPHNWHGLU�����

7LS���'0��Lo�NXODNWD�GDPDU�VLVWHPLQL�YH�VLQLU�VLVWHPLQL�HWNLOH\�
HUHN�LúLWPH�ND\EÕQD�QHGHQ�RODELOPHNWHGLU��7LS���'0¶OL�KDVWDODU�
GD�WLSLN�RODUDN�KDILI�YH�RUWD�GHUHFHGH�VHQV|ULQ|UDO�LúLWPH�ND\EÕ�
J|U�OHELOPHNWHGLU� ����� øúLWPH� ND\EÕ�� ELUH\LQ� Lú� �UHWNHQOL÷LQL��
VRV\DO� HWNLOHúLPOHULQL�� LúOHYVHO� GXUXPXQX�� UHIDKÕQÕ� YH� \DúDP�
NDOLWHVLQL�HWNLOH\HQ�|QHPOL�ELU�VD÷OÕN�VRUXQXGXU������
7LS���'0¶QLQ�ELU�GL÷HU�NRPSOLNDV\RQX�YHVWLE�OHU�ER]XNOXNWXU��
3HULIHULN� HQG�RUJDQ� SDWRORMLOHULQH� ED÷OÕ� YHVWLE�OHU� IRQNVL\RQ�
ER]XNOX÷X��'0
QLQ�ELU�NRPSOLNDV\RQX�RODUDN�NDEXO�HGLOPHNWH�
GLU� ����� 'LDEHWHV� PHOOLWXVXQ� YHVWLE�OHU� IRQNVL\RQ� �]HULQGHNL�
HWNLOHULQL�DUDúWÕUDQ�VÕQÕUOÕ�VD\ÕGD�oDOÕúPD�PHYFXWWXU������'LDEHWHV�
0HOOLWXVOX� KDVWDODU� DUDVÕQGD� YHVWLE�OHU� GLVIRQNVL\RQ� RUDQÕQÕQ��
'0� ROPD\DQODUD� J|UH����� GDKD� \�NVHN� ROGX÷X� VDSWDQPÕúWÕU�
����� $\UÕFD� KLVWRSDWRORMLN� RODUDN� GLDEHWLN� PLNURDQML\RSDWLQLQ�
JOXNR]�PHWDEROL]PDVÕQGD�ER]XOPD\D�YH�LVNHPL\H�QHGHQ�RODUDN�
YHVWLE�OHU�VLVWHPL�HWNLOHGL÷L�LOHUL�V�U�OP�úW�U������
%Dú� G|QPHVL� YH� LúLWPH� ND\EÕ� úLND\HWL� RODQ� ELUH\OHUGH� GHWD\OÕ�
GH÷HUOHQGLUPH�� GR÷UX� WHúKLV� LoLQ� |QHPOLGLU�� 'R÷UX� WHúKLV� LVH�
KDVWDQÕQ�WHGDYLVL�YH�UHKDELOLWDV\RQXQXQ�SODQODQPDVÕ�LoLQ�JHUHN�
OLGLU� ������ $UDúWÕUPDPÕ]GD� EDú� G|QPHVL� úLND\HWL� RODQ� 7LS� ��
'0¶OL� ELUH\OHUGH� YHVWLE�OHU� VHPSWRPODUÕQ�� LúLWVHO� \HWHUVL]OLN�
G�]H\LQLQ�YH�EDú�G|QPHVLQH�ED÷OÕ� HQJHOOLOLN�G�]H\LQLQ�GH÷HU�
OHQGLULOPHVL�DPDoODQGÕ��

/-:-i�^M�Al6<-54-:
$UDúWÕUPD\D��%DUWÕQ�'HYOHW�+DVWDQHVL�øo�+DVWDOÕNODUÕ�.OLQL÷LQGH�
$PHULNDQ�'L\DEHW�%LUOL÷L¶QLQ� WDQÕ�NULWHUOHULQH�J|UH�7LS���'0�
WDQÕVÕ� DODQ� YH� HQ� D]� �� \ÕOGÕU� WDNLS� HGLOHQ� KDVWDODUGDQ�� .XODN�
%XUXQ�%R÷D]�SROLNOLQL÷LQH�EDú�G|QPHVL�úLND\HWL�LOH�EDúYXUDQ����
\Dú� YH� �]HULQGHNL� ��� ELUH\� GDKLO� HGLOGL�� %LUH\OHULQ� oDOÕúPD\D�
GDKLO� HGLOPH� NULWHUOHUL�� HQ� D]� �� \ÕO� V�UH� LOH� '0� WDQÕVÕ� DOPÕú�
ROPDN�� ��� \Dú� YH� �]HULQGH� ROPDN�� Q|URORMLN�� RUWRSHGLN��
SVLNL\DWULN� ELU� KDVWDOÕ÷Õ� ROPDPDN� YH� DUDúWÕUPD\D� NDWÕOÕP� LoLQ�
J|Q�OO��ROPDNWÕ��dDOÕúPD�LoLQ�$QNDUD�<ÕOGÕUÕP�%H\D]ÕW�hQLYHU�
VLWHVL� (WLN� .XUXOX� WDUDIÕQGDQ� HWLN� NXUXO� L]QL� ����������������
DOÕQGÕ� YH� NDWÕOÕPFÕODUGDQ� \D]ÕOÕ� RQDP� DOÕQGÕ�� $UDúWÕUPDPÕ]�
+HOVLQNL� 'HNOHUDV\RQXQD�� DUDúWÕUPD� YH� \D\ÕQ� HWL÷LQH� X\JXQ�
RODUDN�JHUoHNOHúWLULOGL�
%LUH\OHUGHQ��EDú�G|QPHVL�\DNÕQPDVÕ� LOH� LOJLOL�GHWD\OÕ�DQDPQH]�
DOÕQDUDN�YHVWLE�OHU�VHPSWRPODUÕQ�YDUOÕ÷Õ�GH÷HUOHQGLULOGL��'HQJH�
VL]OLN��VHUVHPOLN��EXODQWÕ�NXVPD��NRQVDQWUDV\RQ�ER]XNOX÷X��DUDo�
WXWPDVÕ�� G�úPH� |\N�V��� \�NVHN� VHVWHQ� UDKDWVÕ]OÕN�� NDODEDOÕN�
RUWDPGDQ�UDKDWVÕ]OÕN�YH�NXODNWD�GROJXQOXN�YDUOÕ÷Õ�VRUJXODQDUDN�
ELUH\OHUGHQ�³HYHW´�\D�GD�³KD\ÕU´�FHYDEÕQÕ�YHUPHOHUL�LVWHQGL�YH�
FHYDSODU� ND\GHGLOGL��7�P� ELUH\OHUGHQ� ��� VRUXGDQ� ROXúDQ� %Dú�
'|QPHVL� (QJHOOLOLN�$QNHWLQL� �%'($�� YH� ��� VRUXGDQ� ROXúDQ�
$PVWHUGDP�øúLWVHO�<HWHUVL]OLN�YH�(QJHOOLOLN�$QNHWLQL��$ø<($��
GROGXUPDODUÕ�LVWHQGL��
%Dú� G|QPHVL� HQJHOOLOLN� DQNHWL�� ����� \ÕOÕQGD� -DFREVRQ� YH�
1HZPDQ�WDUDIÕQGDQ�JHOLúWLULOPLúWLU�������)L]LNVHO��HPRV\RQHO�YH�
IRQNVL\RQHO�HQJHOOLOL÷L�|OoHQ��o�DOW�JUXSWD�\HU�DODQ� WRSODP����
VRUXGDQ� ROXúPDNWDGÕU��+HU� VRUX� LoLQ� SXDQODPD� HYHW� ��� SXDQ���
ED]HQ� ��� SXDQ��� KD\ÕU� ��� SXDQ�� úHNOLQGHGLU�� $OW� JUXSODUGDQ�
PDNVLPXP�DOÕQDELOHFHN�SXDQODU��IL]LNVHO�HQJHOOLOLN�LoLQ����SXDQ��
HPRV\RQHO�HQJHOOLOLN�LoLQ����SXDQ�YH�IRQNVL\RQHO�HQJHOOLOLN�LoLQ�
��� SXDQGÕU�� 7RSODP� DOÕQDELOHFHN� PDNVLPXP� SXDQ� ���¶G�U��
%LUH\LQ�DOGÕ÷Õ�SXDQ�QH�NDGDU�ID]OD�LVH�HQJHOOLOLN�G�]H\L�R�NDGDU�
\�NVHNWLU�������(QJHOOLOLN�G�]H\L�KDILI�G�]H\GH�HQJHOOLOLN�������

0�MGHFL�%��YH�ùHNHU�00�$NG�7ÕS�'�����������

��

dDOÕúPDPÕ]GD�ELUH\OHUGH�VHPSWRPODU�LQFHOHQGL÷LQGH�W�P�ELUH\�
OHUGH� YHVWLE�OHU� YH� LúLWVHO� VHPSWRPODUÕQ� J|U�OG�÷�� VDSWDQGÕ��
'LDEHWHV� PHOOLWXV� QHGHQL\OH� ELUH\OHULQ� \DúDGÕ÷Õ� VRUXQODUD�
YHVWLE�OHU�YH�LúLWVHO�VHPSWRPODUÕQ�HúOLN�HWPHVL��KDVWDODU�DoÕVÕQ�
GDQ� J�QO�N� \DúDPGD� NÕVÕWOD\ÕFÕ� RODELOLU�� 'LDEHWHV� PHOOLWXVOX�
KDVWDODUGD�HúLN�HGHQ�YHVWLE�OHU�YH�LúLWVHO�VHPSWRPODU�ELUH\OHUGH�
G�úPH�ULVNLQL�DUWÕUDELOLU��

dDOÕúPDPÕ]GD�%'($�LOH�GH÷HUOHQGLULOHQ�EDú�G|QPHVLQLQ�NDGÕQ�
ODUGD� IRQNVL\RQHOOL÷L� ER]DFDN� G�]H\GH� úLGGHWOL� HQJHOOLOL÷H�
QHGHQ� ROGX÷X� �%'($� WRSODP� SXDQ� RUWDODPDVÕ�� �������������
HUNHNOHUGH�LVH�RUWD�GHUHFHGH�HQJHOOLOL÷H�QHGHQ�ROGX÷X�VDSWDQGÕ��
&LQVL\HWOHU� DUDVÕQGD� DQODPOÕ� IDUN� ROPDPDNOD� ELUOLNWH� 7LS� ��
'0¶OL� NDGÕQODUÕQ�� HUNHNOHUH�J|UH�EDú�G|QPHVLQGHQ�GDKD� ID]OD�
\DNÕQGÕ÷Õ� J|U�OG���$UDúWÕUPDPÕ]OD� X\XPOX� RODUDN� OLWHUDW�UGH�
7LS� �� '0¶QLQ� EDú� G|QPHVL� LOH� LOLúNLOL� ROGX÷X� WHVSLW� HGLOPLú��
NDGÕQODUÕQ�� EDú� G|QPHVLQGHQ� HUNHNOHUH� RUDQOD� GDKD� ID]OD�
\DNÕQGÕ÷Õ�ELOGLULOPLúWLU�������<DSÕODQ�EDúND�ELU�DUDúWÕUPDGD�EDú�
G|QPHVL�RODQ�VD÷OÕNOÕ�ELUH\OHU��EDú�G|QPHVL�RODQ�'0¶OL�KDVWDODU�
YH� EDú� G|QPHVL� ROPD\DQ� '0¶OL� KDVWDODU� DUDVÕQGD� YHVWLE�OHU�
X\DUÕOPÕú� PL\RMHQLN� SRWDQVL\HOOHU� \DQÕWODUÕ� DoÕVÕQGDQ� DQODPOÕ�
IDUN� WHVSLW� HGLOPHPLú�� '0¶OL� ELUH\OHUGH� DVHPSWRPDWLN�
YHVWLE�OHU�ER]XNOXN�RODELOHFH÷L�G�ú�Q�OP�úW�U�������

'LDEHWHV� PHOOLWXVOX� ELUH\OHULQ� EDú� G|QPHVLQH� \|QHOLN� NHQGL�
DOJÕVÕQÕQ�GH÷HUOHQGLULOGL÷L�oDOÕúPDPÕ]GD��ELUH\OHULQ�EDú�G|QPH�
VLQH�ED÷OÕ�KLVVHWWL÷L�HQJHOOLOLN�GXUXPXQXQ��YHVWLE�OHU�ELU�ER]XN�
OXNWDQ�PÕ��ELUH\LQ�NHQGL�V�EMHNWLI�DOJÕVÕQGDQ�PÕ�ND\QDNODQGÕ÷Õ�
ELOLQPHPHNWHGLU��%Dú�G|QPHVLQH�YHVWLE�OHU�YH�LúLWVHO�VHPSWRP�
ODUÕQGD�HúOLN�HWWL÷LQL�VDSWDGÕ÷ÕPÕ]�oDOÕúPD�EXOJXODUÕPÕ]��'0¶OL�
ELUH\OHUGH� UXWLQ� GH÷HUOHQGLUPHOHUH� YHVWLE�OHU� YH� LúLWVHO� GH÷HU�
OHQGLUPHOHULQ� GH� GDKLO� HGLOPHVLQLQ� JHUHNOLOL÷L� NRQXVXQGD� \RO�
J|VWHULFL�RODELOLU��dDOÕúPDPÕ]GD�$ø<($�LOH�GH÷HUOHQGLULOHQ�7LS�
��'0¶OL�ELUH\OHULQ�� LúLWVHO�\HWHUVL]OL÷H�VDKLS�ROGXNODUÕ�J|U�OG��
�.DGÕQODUGD� WRSODP� VNRU� RUWDODPDVÕ� ������������� HUNHNOHUGH�
�������������� øúLWVHO� \HWHUVL]OLN� DoÕVÕQGDQ� FLQVL\HWOHU� DUDVÕQGD�
DQODPOÕ� IDUN� VDSWDQPDGÕ� �S!������� /LWHUDW�UGH� DUDúWÕUPDPÕ]OD�
X\XPOX�RODUDN�7LS���'0¶QLQ�LúLWPH�VLVWHPL��]HULQGH�ROXPVX]�
HWNLOHULQLQ� ROGX÷XQX� ELOGLUHQ� DUDúWÕUPDODU� PHYFXWWXU� ���������
'LDEHWHV� PHOOLWXVOX� NDGÕQODUÕQ� '0¶OL� HUNHNOHUH� J|UH� DQODPOÕ�
GHUHFHGH� GDKD� ID]OD� LúLWPH� ND\EÕ� \DúDGÕ÷Õ� ELOGLULOPLúWLU� ������
dDOÕúPDPÕ]GD�GD�7LS���'0¶OL�NDGÕQODUÕQ��7LS���'0¶OL�HUNHNOHUH�
J|UH�LúLWPH�LOH�LOJLOL�\DNÕQPDODUÕQÕQ�GDKD�ID]OD�ROGX÷X�J|U�OG���
.DGÕQODUÕQ� VHVOHULQ� D\UÕPÕ�WDQÕPODQPDVÕ�� VHVVL]� RUWDPGD�
NRQXúPDQÕQ� DQODúÕOÕUOÕ÷Õ�� J�U�OW�O�� RUWDPGD� NRQXúPDQÕQ�
DQODúÕOÕUOÕ÷Õ�YH�VHVOHULQ�DOJÕODQPDVÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�IDUN�ROXúWXUPDVD�GD��HUNHNOHUGHQ�GDKD�ID]OD�\HWHUVL]OL÷H�
VDKLS� ROGX÷X� VDSWDQGÕ�� 'LDEHWHV� PHOOLWXVOX� ELUH\OHUGH� LúLWVHO�
\HWHUVL]OL÷H�QHGHQ�RODELOHFHN�RODVÕ� LúLWVHO�HWNLOHQLPLQ�EHOLUOHQ�
PHVLQH�\|QHOLN�LODYH�oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU�

dDOÕúPDPÕ]GD�'0�WDQÕVÕ�DOGÕNWDQ�VRQUD�JHoHQ�V�UHQLQ������\ÕO�
DUDVÕQGD� GD÷ÕOÕP� J|VWHUGL÷L� J|U�OG��� '0¶QLQ� HWNLOHULQLQ�
EHOLUOHQPHVLQGH��'0�WDQÕVÕ�VRQUDVÕ�JHoHQ�V�UHQLQ�EHQ]HU�ROGX÷X�
ELUH\OHULQ�GDKLO�HGLOGL÷L�oDOÕúPDODUÕQ�SODQODPDVÕ�ID\GDOÕ�RODFDN�
WÕU��dDOÕúPDPÕ]GD�'0¶OL�ELUH\OHUGH��V�EMHNWLI�GH÷HUOHQGLUPHOHU�
OH�RUWD\D�NR\GX÷XPX]� LúLWVHO� YH�YHVWLE�OHU� HWNLOHQLP��REMHNWLI�
YHVWLE�OHU�YH� LúLWVHO�GH÷HUOHQGLUPHOHULQ�GH�\DSÕODFD÷Õ�oDOÕúPD�
ODUÕQ�JHUHNOLOL÷LQH�GLNNDW�oHNPHNWHGLU��.DSVDPOÕ�REMHNWLI�LúLWPH�
WHVWOHUL� YH� YHVWLE�OHU� WHVWOHU� LOH�� '0¶\H� ED÷OÕ� RODVÕ� LúLWVHO� YH�
YHVWLE�OHU� ER]XNOXNODUÕQ� EHOLUOHQPHVL�� EX� ELUH\OHULQ� ED÷ÕPVÕ]�
RODUDN�J�QO�N�\DúDP�DNWLYLWHOHULQL�V�UG�UHELOPHOHULQL�VD÷OD\D�
FDN� NRUX\XFX� \DNODúÕPODU�� HUNHQ� WDQÕ� YH� WHGDYL�WHUDSLOHULQ�
JHUHNOLOL÷L�LoLQ�EHOLUOH\LFL�RODELOLU��dDOÕúPDPÕ]ÕQ�OLPLWDV\RQODUÕ��
LúLWVHO�YH�YHVWLE�OHU�GH÷HUOHQGLUPHGH�REMHNWLI�WHVW�\|QWHPOHULQLQ�
NXOODQÕOPDPDVÕ��'0�WDQÕVÕ�DOGÕNWDQ�VRQUD�JHoHQ�V�UHQLQ�JHQLú�
ELU�DUDOÕN�ROXúWXUPDVÕ��ELUH\OHUGH�PHVOHN��JHOLU�VHYL\HVL��GL\HW�YH�
IL]LNVHO�DNWLYLWH�G�]H\LQLQ�GH÷HUOHQGLULOPHPLú�ROPDVÕGÕU��

SONUÇ
6RQXo�RODUDN� oDOÕúPDPÕ]GD�7LS���'0¶OL� ELUH\OHUGH�� LúLWVHO� YH�
YHVWLE�OHU� VHPSWRPODUÕQ� YH� LúLWVHO� \HWHUVL]OL÷LQ� J|U�OG�÷�Q���
EDú�G|QPHVLQH�ED÷OÕ�RODUDN�NDGÕQODUGD�úLGGHWOL��HUNHNOHUGH�RUWD�
GHUHFHGH�HQJHOOLOL÷LQ�ROGX÷XQX�VDSWDGÕN��%XOJXODUÕPÕ]ÕQ�'0¶OL�
ELUH\OHUGH�� V�EMHNWLI� YH� REMHNWLI� LúLWVHO� YH� YHVWLE�OHU� GH÷HU�
OHQGLUPHOHULQ� ELU� DUDGD� \DSÕOPDVÕQÕQ� JHUHNOLOL÷L� DoÕVÕQGDQ�
EHOLUOH\LFL�RODELOHFH÷L�NDQDDWLQGH\L]�
�
(WLN�.RPLWH�2QD\Õ��
%X�DUDúWÕUPD��LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL�
NDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�$QNDUD�
<ÕOGÕUÕP�%H\D]ÕW�hQLYHUVLWHVL�(WLN�.XUXOX�WDUDIÕQGDQ�RQD\ODQ�
PÕúWÕU��2QD\�QXPDUDVÕ�����������������

+DVWD�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD�J|UH�SURVHG�UOHUGHQ�|QFH�\D]ÕOÕ�ELOJLOHQGLULOPLú�RQDP�
DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU���0�%���ù�0�0����7DVDUÕP���0�%���ù�0�0����'HQHWOHPH�±�
0�%�� ��9HUL� WRSODQPDVÕ�YH�YH\D� LúOHQPHVL�±�ù�0�0�� �� �$QDOL]�
YH�YH\D�\RUXP���0�%���ù�0�0�����/LWHUDW�U�WDUDPDVÕ�±�ù�0�0����
<D]Õ\Õ�\D]DQ���0�%���ù�0�0����(OHúWLUHO�LQFHOHPH�±�0�%��

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

Finansal Destek: 
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU�



.DGÕQ�YH�HUNHNOHU�DUDVÕQGD�VHUVHPOLN��EXODQWÕ�NXVPD��NRQVDQW�
UDV\RQ� ER]XNOX÷X�� DUDo� WXWPDVÕ�� G�úPH�� NXODNWD� GROJXQOXN��
\�NVHN� VHVWHQ� UDKDWVÕ]OÕN�� NDODEDOÕN� RUWDPGDQ� UDKDWVÕ]OÕN� YH�
WLQQLWXV� VHPSWRPODUÕQÕQ� J|U�OPH� VÕNOÕ÷Õ� DoÕVÕQGDQ� DQODPOÕ� ELU�
IDUN�J|]OHQPH]NHQ��S!�������HUNHNOHULQ�GHQJHVL]OLN�úLND\HWLQLQ�
NDGÕQODUGDQ�DQODPOÕ�úHNLOGH�ID]OD�ROGX÷X�VDSWDQGÕ��S �������
%LUH\OHULQ� WLQQLWXV� úLND\HWOHUL� LQFHOHQGL÷LQGH�� W�P� ELUH\OHULQ�
���¶VLQGH� WLQQLWXV� úLND\HWL� ROGX÷X� HUNHNOHUGH� GDKD� oRN� VD÷�
NXODNWD��NDGÕQODUGD�GDKD�oRN�ELODWHUDO� WLQQLWXV�úLND\HWL�ROGX÷X�
J|U�OG���7DEOR�,9���

Tablo IV: 7LQQLWXV�úLND\HWL�J|U�OPH�VÕNOÕ÷ÕQÕQ�FLQVL\HWH�J|UH�GD÷ÕOÕPÕ�

%LUH\OHULQ� %'($¶\D� YHUGLNOHUL� \DQÕWODU� GH÷HUOHQGLULOGL÷LQGH�
NDGÕQODU� YH� HUNHNOHU� DUDVÕQGD� DOW� NDWHJRULOHUGHQ� HOGH� HGLOHQ�
SXDQODU�YH�WRSODP�SXDQODU�DoÕVÕQGDQ�DQODPOÕ�IDUN�HOGH�HGLOHPH�
PHNOH� EHUDEHU� NDGÕQODUÕQ� IL]LNVHO�� HPRV\RQHO� YH� IRQNVL\RQHO�
HQJHOOLOLN�SXDQ�RUWDODPDODUÕQÕQ�HUNHNOHUGHQ�GDKD�\�NVHN�ROGX÷X�
VDSWDQGÕ��S!�������7DEOR�9���

Tablo V: %'($�EXOJXODUÕQÕQ�FLQVL\HWH�J|UH�GD÷ÕOÕPÕ��

.DGÕQODUÕQ� $ø<($� WRSODP� VNRU� RUWDODPDVÕ� �������������
HUNHNOHULQ� ������������ RODUDN� VDSWDQGÕ�� %LUH\OHULQ�$ø<($¶\H�
YHUGLNOHUL�\DQÕWODU�LQFHOHQGL÷LQGH�NDGÕQODU�YH�HUNHNOHU�DUDVÕQGD�
W�P� DOW� NDWHJRULOHUGHQ� HOGH� HGLOHQ� SXDQODU� YH� WRSODP� SXDQ�
DoÕVÕQGDQ�DQODPOÕ�IDUN�HOGH�HGLOPHGL��S!�������7DEOR�9,���

Tablo VI:�$ø<($�EXOJXODUÕQÕQ�FLQVL\HWH�J|UH�GD÷ÕOÕPÕ�

<):<1̪5)
/LWHUDW�UGH�7LS� ��'0¶QLQ� YHVWLE�OHU� VLVWHP� YH� LúLWPH� VLVWHPL�
�]HULQH� ROXPVX]� HWNLOHUL� ROGX÷XQX� J|VWHUHQ� VÕQÕUOÕ� VD\ÕGD�
oDOÕúPD� PHYFXWWXU� ��������� %X� QHGHQOH� oDOÕúPDPÕ]GD� EDú�
G|QPHVL�úLND\HWL�RODQ�7LS���'0¶OL�ELUH\OHUGH�YHVWLE�OHU�VHPS�
WRPODUÕQ�� LúLWVHO� \HWHUVL]OLN� G�]H\LQLQ� YH� EDú� G|QPHVLQH� ED÷OÕ�
HQJHOOLOLN�G�]H\LQLQ�GH÷HUOHQGLULOPHVL�DPDoODQGÕ��
dDOÕúPDPÕ]D� GDKLO� HGLOHQ� W�P� ELUH\OHULQ� \Dú� RUWDODPDODUÕ�
������������RODUDN�EXOXQGX��%XOJXPX]��g]FDQ¶ÕQ�'0¶OL�ELUH\�
OHULQ� \Dú� RUWDODPDVÕQÕ� ���������� RODUDN� VDSWDGÕ÷Õ� ³'L\DEHWOL�
+DVWDODUGD�+DVWDOÕ÷D�8\XPX�(WNLOH\HQ�)DNW|UOHULQ�'H÷HUOHQGL�
ULOPHVL´�EDúOÕNOÕ�oDOÕúPDVÕ�LOH�EHQ]HUOLN�J|VWHUPHNWHGLU�������

dDOÕúPDPÕ]GD�%.ø�YHULOHUL�LQFHOHQGL÷LQGH��KHP�NDGÕQODUGD�KHP�
GH�HUNHNOHUGH�%.ø�GH÷HULQLQ�QRUPDO�%.ø�VÕQÕUODUÕQÕQ��]HULQGH�
ROGX÷X�ELUH\�VD\ÕVÕQÕQ�ID]OD�ROGX÷X��KHU�LNL�JUXSWD�GD�SHN�oRN�
ELUH\LQ� úLúPDQ� JUXEXQD� GDKLO� ROGX÷X� GLNNDW� oHNPHNWHGLU��
/LWHUDW�UGH� DUDúWÕUPDPÕ]OD� X\XPOX� úHNLOGH� '0¶OL� ELUH\OHULQ�
%.ø� RUWDODPDVÕQÕQ� ��������� ROGX÷X� YH� EX� ELUH\OHULQ� úLúPDQ�
JUXEXQD� GDKLO� ROGX÷X� ELOGLULOPLúWLU� ������ .DGÕQODUÕQ� GDKD�
\�NVHN� RUDQÕQ�� úLúPDQ� JUXEXQD� GDKLO� ROGX÷XQX� VDSWDGÕ÷ÕPÕ]�
oDOÕúPD�EXOJXPX]�NDGÕQODUÕQ�%.ø�VNRUODUÕQÕQ�HUNHNOHUGHQ�GDKD�
\�NVHN� ROGX÷XQX� WHVSLW� HWWL÷L� g]FDQ¶ÕQ� oDOÕúPD� EXOJXVX� LOH�
X\XPOXGXU������
$UDúWÕUPDPÕ]GD� NDGÕQODUÕQ� ���¶ÕQGD�� HUNHNOHULQ� ���¶VLQGH��
W�P�ELUH\OHULQ�LVH�RUWDODPD����¶VÕQGD�7LS���'0¶\H�KLSHUWDQVL\�
RQXQ�HúOLN�HWWL÷L�WHVSLW�HGLOGL��%XOJXPX]��OLWHUDW�UGH�7LS���'0�
LOH� ELUOLNWH� KLSHUWDQVL\RQ� J|U�OPH� VÕNOÕ÷ÕQÕQ�������� RUDQÕQGD�
RODELOGL÷LQL�ELOGLUHQ�oDOÕúPDODU�LOH�X\XPOXGXU����������

dDOÕúPDPÕ]GD�DLOHGH�'0�KLND\HVL�DoÕVÕQGDQ�NDGÕQODU�������LOH�
HUNHNOHULQ�������HúLW�RUDQGD�ROGX÷X�EXOXQGX�YH�W�P�ELUH\OHULQ�
DLOHVLQGH� '0¶OL� ELUH\� EXOXQPD� RUDQÕ� ���� RODUDN� VDSWDQGÕ��
/LWHUDW�UGH�DUDúWÕUPDPÕ]OD�X\XPOX�RODUDN�DLOHGH�'0�J|U�OPH�
VÕNOÕ÷ÕQÕQ� ������ LOH� ����� DUDOÕ÷ÕQGD� ROGX÷X� EHOLUWLOPHNWHGLU�
���������

ÖZ
Amaç:
'�Q\D�JHQHOLQGH�J|U�OPH�VÕNOÕ÷Õ�DUWDQ�PHWDEROLN�ELU�KDVWDOÕN�RODQ�7LS���'LDEHWHV�0HOOLWXV��'0��
LúLWPH�YH�GHQJH�VLVWHPLQL�HWNLOH\HELOPHNWHGLU��%X�DUDúWÕUPDQÕQ�DPDFÕ�EDú�G|QPHVL�úLND\HWL�RODQ�
7LS���'0¶OL�ELUH\OHUGH�YHVWLE�OHU�VHPSWRPODUÕQ��LúLWVHO�\HWHUVL]OLN�G�]H\LQLQ�YH�EDú�G|QPHVLQH�
ED÷OÕ�HQJHOOLOLN�G�]H\LQLQ�GH÷HUOHQGLULOPHVLGLU��

Gereç ve Yöntemler: 
$UDúWÕUPD\D� HQ� D]� �� \ÕO� V�UH� LOH�'0� WDQÕVÕ� DOPÕú�� \DúÕ� ��� YH� �]HULQGH�� Q|URORMLN�� RUWRSHGLN��
SVLNL\DWULN�KDVWDOÕ÷Õ�ROPD\DQ�ELUH\OHU�GDKLO�HGLOGL��7�P�ELUH\OHULQ�LúLWVHO�YH�YHVWLE�OHU�VHPSWRP�
ODUÕ�VRUJXODQGÕ��7�P�ELUH\OHUGHQ�%Dú�'|QPHVL�(QJHOOLOLN�$QNHWLQL��%'($��YH�$PVWHUGDP�øúLWVHO�
<HWHUVL]OLN�YH�(QJHOOLOLN�$QNHWLQL��$ø<($��GROGXUPDODUÕ�LVWHQGL��

Bulgular: 
%LUH\OHULQ����¶VL�NDGÕQ�����¶VL�HUNHNWL��7�P�ELUH\OHULQ����¶VÕ�VHUVHPOLN�����¶Õ�GHQJHVL]OLN��
���¶L� EXODQWÕ�NXVPD�� ���¶L� NRQVDQWUDV\RQ� ER]XNOX÷X�� ���¶VL� DUDo� WXWPDVÕ�� ���¶VL� G�úPH��
���¶VÕ�NXODNWD�GROJXQOXN�����¶L�\�NVHN� VHVWHQ� UDKDWVÕ]OÕN�����¶VÕ�NDODEDOÕN�RUWDPGDQ� UDKDW��
VÕ]OÕN�����¶VL� WLQQLWXV�úLND\HWL�ELOGLUGL��%Dú�'|QPHVL�(QJHOOLOLN�$QNHWLQH�J|UH�NDGÕQODUGD�EDú�
G|QPHVLQLQ� IRQNVL\RQHOOL÷L�ER]DFDN�G�]H\GH� úLGGHWOL� HQJHOOLOL÷H�QHGHQ�ROGX÷X�� HUNHNOHULQ� LVH�
RUWD�GHUHFHGH�HQJHOOLOLN�G�]H\LQH�VDKLS�ROGX÷X�VDSWDQGÕ��$PVWHUGDP�øúLWVHO�<HWHUVL]OLN�YH�(QJHO�
OLOLN�$QNHWL�VRQXoODUÕ�GH÷HUOHQGLULOGL÷LQGH�NDGÕQ�YH�HUNHNOHUGH�LúLWVHO�\HWHUVL]OLN�ROGX÷X�J|U�OG��
�NDGÕQODUÕQ�WRSODP�VNRU�RUWDODPDVÕ��������������HUNHNOHULQ��������������YH�FLQVL\HWOHU�DUDVÕQGD�
DQODPOÕ�IDUN�J|]OHQPHGL���

Sonuç: 
7LS���'0¶OL�ELUH\OHUGH��LúLWVHO�YH�YHVWLE�OHU�VHPSWRPODUÕQ�YH�LúLWVHO�\HWHUVL]OL÷LQ�J|U�OG�÷���EDú�
G|QPHVLQH� ED÷OÕ� RODUDN� NDGÕQODUGD� úLGGHWOL�� HUNHNOHUGH� RUWD� GHUHFHGH� HQJHOOLOL÷LQ� ROGX÷X�
VDSWDQGÕ��

Anahtar Kelimeler: 
7LS���'LDEHWHV�0HOOLWXV��%Dú�G|QPHVL��øúLWPH�ND\EÕ��'HQJHVL]OLN�

SXDQ��� RUWD� G�]H\GH� HQJHOOLOLN� ������� SXDQ�� YH� LOHUL� G�]H\GH�
HQJHOOLOLN���������SXDQ��úHNOLQGHGLU�������7�UNoH�JHoHUOLOLN�YH�
J�YHQLOLUOL÷L�&DQEDO�YH�DUNDGDúODUÕ�WDUDIÕQGDQ�\DSÕOPÕúWÕU������
$PVWHUGDP� øúLWVHO� <HWHUVL]OLN� YH� (QJHOOLOLN� $QNHWL� EHú� DOW�
JUXSWDQ�YH����VRUXGDQ�ROXúPDNWDGÕU��$OW�JUXSODU��VHVVL]�RUWDPGD�
NRQXúPDQÕQ�DQODúÕOÕUOÕ÷Õ� �������������������� VRUXODU���J�U�OW�O��
RUWDPGD� NRQXúPDQÕQ� DQODúÕOÕUOÕ÷Õ� ���� ��� ���� ���� ���� VRUXODU���
VHVOHULQ�ORNDOL]DV\RQX��������������������VRUXODU���VHVL�IDUN�HWPH�
��������������������VRUXODU��YH�VHVOHUL�D\ÕUW�HWPH�������������������
������������VRUXODU��úHNOLQGHGLU��%X�NDWHJRULOHUH�JLUPH\HQ�����YH�
����VRUXODU�P�]LN�LOH�LOJLOLGLU��%LUH\H�\|QHOWLOHQ�VRUXODUD�QHUHG�
H\VH� KLo� ��� SXDQ��� ED]HQ� ��� SXDQ��� VÕNOÕNOD� ��� SXDQ��� KHPHQ�
KHPHQ� KHU� ]DPDQ� ��� SXDQ�� úHNOLQGH� \DQÕW� YHUPHVL� LVWHQLU��
7RSODP�SXDQ� W�P�\DQÕWODU� WRSODQDUDN�HOGH� HGLOLU��$OÕQDELOHFHN�
SXDQ������DUDVÕQGDGÕU��%LUH\LQ�DOGÕ÷Õ�SXDQ�QH�NDGDU�\�NVHNVH�
LúLWVHO�\HWHUVL]OL÷L�R�NDGDU�ID]ODGÕU��$QNHWLQ�7�UNoH�JHoHUOLOLN�YH�
J�YHQLOLUOL÷L�0�MGHFL�YH�DUNDGDúODUÕ�WDUDIÕQGDQ�\DSÕOPÕúWÕU������

ʈ[\I\QS[MT�IVITQb
øVWDWLNVHO� DQDOL]OHU�� 6366� ��� YHUVL\RQ� \D]ÕOÕPÕ� NXOODQÕODUDN�
JHUoHNOHúWLULOGL�� 1RUPDO� GD÷ÕOÕPD� X\JXQOXN� .ROPRJRURZ�
6PLUQRY�YH�6KDSLUR�ZLON� WHVWL� LOH� GH÷HUOHQGLULOGL��7DQÕPOD\ÕFÕ�
LVWDWLVWLNOHUGH� RUWDODPD�YH� VWDQGDUW� VDSPD�� NDWHJRULN� YHULOHUGH�
\�]GH� GH÷HUL� NXOODQÕOGÕ�� &LQVL\HWH� J|UH� NDWHJRULN� YHULOHULQ�
NDUúÕODúWÕUPDODUÕQGD� NL�NDUH� WHVWL� NXOODQÕOGÕ��%'($�YH�$ø<($�
VNRUODUÕQÕQ�FLQVL\HWH�J|UH�NDUúÕODúWÕUÕOPDVÕ�ED÷ÕPVÕ]�|UQHNOHP�W�
WHVWL� LOH� \DSÕOGÕ�� S� GH÷HULQLQ� ����¶LQ� DOWÕQGD� ROGX÷X� GXUXPODU�
LVWDWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL�

BULGULAR
dDOÕúPD\D� NDWÕODQ� ELUH\OHULQ� ���¶VL� �Q ���� NDGÕQ�� ���¶VL�
�Q ����HUNHNWL��.DGÕQODUÕQ�\Dú�RUWDODPDVÕ�������������HUNHNOHU�
LQ�\Dú�RUWDODPDVÕ�������������RODUDN�VDSWDQGÕ��7�P�ELUH\OHULQ�
\Dú�RUWDODPDVÕ�������������RODUDN�EXOXQGX��$UDúWÕUPD\D�GDKLO�
HGLOHQ�NDGÕQ�YH�HUNHNOHULQ�\Dú�RUWDODPDODUÕ�DUDVÕQGD�DQODPOÕ�IDUN�
VDSWDQPDGÕ� �S �������� � 7�P� ELUH\OHULQ� EHGHQ� NLWOH� LQGHNVL�
�%.ø��LQFHOHQGL÷LQGH��7DEOR�,����¶�Q�Q�%.ø�DoÕVÕQGDQ�QRUPDO�
VÕQÕUODUGD�����¶VÕQÕQ�KDILI�úLúPDQ�����¶�Q�Q�úLúPDQ����¶VÕQÕQ�
D÷ÕU�úLúPDQ�ROGX÷X�GH÷HUOHQGLULOGL�������

Tablo I: &LQVL\HWH�J|UH�EHGHQ�NLWOH�LQGHNVL�

$\UÕQWÕOÕ� RODUDN� LQFHOHQGL÷LQGH� NDGÕQODUGD� %.ø� DoÕVÕQGDQ�
QRUPDO�JUXED�JLUHQ�KLo�ELUH\�EXOXQPDPDNOD�ELUOLNWH�NDGÕQODUÕQ�
���¶VL� KDILI� úLúPDQ�����¶VL� úLúPDQ����¶L� D÷ÕU� úLúPDQ� RODUDN�
GH÷HUOHQGLULOGL�� (UNHNOHULQ� ��¶LQLQ� QRUPDO�� ���¶VLQLQ� KDILI�
úLúPDQ�� ���¶VÕQÕQ� úLúPDQ�� ��¶�Q�Q� D÷ÕU� úLúPDQ� ROGX÷X�
VDSWDQGÕ�� '0� WDQÕVÕ� DOGÕNWDQ� VRQUD� JHoHQ� V�UHQLQ�� ELUH\OHULQ�
���¶�QGH� ���� \ÕO�� ���¶�QGH� ����� \ÕO�� ���¶VLQGH� ������ \ÕO��

��¶VÕQGD� ������ \ÕO����¶�QGH� LVH� ������ \ÕO� DUDOÕ÷ÕQGD� ROGX÷X�
VDSWDQGÕ��7DEOR�,,���
Tablo II: '0�WDQÕVÕ�DOGÕNWDQ�VRQUD�JHoHQ�V�UH\H�J|UH�NDGÕQ�YH�HUNHNOHULQ�����
����������������GD÷ÕOÕPÕ�

dDOÕúPD\D� GDKLO� HGLOHQ� ELUH\OHULQ� DLOH� KLND\HVL� �DQQH�� EDED�
YH�YH\D�NDUGHú��GH÷HUOHQGLULOGL÷LQGH��W�P�ELUH\OHULQ����¶VÕQÕQ�
DLOHVLQGH�'0�KLND\HVL�EXOXQPDNWD\GÕ�YH�DLOHVLQGH�'0�J|U�OPH�
RUDQÕ� NDGÕQODU� YH� HUNHNOHUGH� HúLWWL� �.DGÕQ� ����� HUNHN� ������
7�P�ELUH\OHULQ����¶VÕQGD�EDú�G|QPHVL�KLND\HVL�EXOXQPDNWD\GÕ�
YH� EX� RUDQ� NDGÕQ� YH� HUNHNOHUGH� HúLWWL� �.DGÕQ����� HUNHN������
+LSHUWDQVL\RQ�NDGÕQODUGD�GDKD�oRN�ROPDNOD�ELUOLNWH�������W�P�
ELUH\OHULQ����¶VÕQGD�J|U�OG����
dDOÕúPD\D� GDKLO� HGLOHQ� ELUH\OHUH� X\JXODQDQ� WHGDYL� \|QWHPL�
VRUJXODQGÕ÷ÕQGD�� ���¶LQH� RUDO� DQWLGLDEHWLN�� ��¶VÕQD� LQV�OLQ�
WHGDYLVL� X\JXODQGÕ÷Õ�� ���¶�QH� LVH� KHU� LNL� WHGDYLQLQ� GH�
X\JXODQGÕ÷Õ�J|U�OG��
7�P� ELUH\OHULQ� ���¶VÕ� VHUVHPOLN�� ���¶Õ� GHQJHVL]OLN�� ���¶L�
EXODQWÕ�NXVPD�� ���¶L� NRQVDQWUDV\RQ� ER]XNOX÷X�� ���¶VL� DUDo�
WXWPDVÕ�� ���¶VL� G�úPH�� ���¶VÕ� NXODNWD� GROJXQOXN�� ���¶L�
\�NVHN� VHVWHQ� UDKDWVÕ]OÕN�� ���¶VÕ� NDODEDOÕN� RUWDPGDQ� UDKDW��
VÕ]OÕN�����¶VL�WLQQLWXV�úLND\HWL�ELOGLUGL��7DEOR�,,,���

Tablo III: %LUH\OHUGH�VHPSWRPODUÕQ�FLQVL\HWH�J|UH�GD÷ÕOÕPÕ��

ABSTRACT
Objective:
7\SH� �� 'LDEHWHV� 0HOOLWXV� �'0��� D� PHWDEROLF� GLVHDVH� WKDW� LV�
LQFUHDVLQJ� ZRUOGZLGH�� FDQ� DIIHFW� WKH� KHDULQJ� DQG� EDODQFH�
V\VWHP��2EMHFWLYH��7KLV� VWXG\� DLPV� WR� HYDOXDWH� WKH� YHVWLEXODU�
V\PSWRPV�� DXGLWRU\� LQVXIILFLHQF\� OHYHO� DQG� YHUWLJR�UHODWHG�
GLVDELOLW\�OHYHO�LQ�LQGLYLGXDOV�ZLWK�7\SH���'0�ZKR�FRPSODLQ�RI�
YHUWLJR�

5I\MZQIT[�IVL�5M\PWL["�
,QGLYLGXDOV�ZKR�ZHUH�GLDJQRVHG�ZLWK�'0�IRU�DW� OHDVW���\HDU��
DJHG����DQG�RYHU��DQG�ZKR�GLG�QRW�KDYH�D�QHXURORJLFDO��RUWKRSH�
GLF�RU�SV\FKLDWULF�GLVHDVH�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��$XGLWRU\�
DQG�YHVWLEXODU�V\PSWRPV�RI�DOO�LQGLYLGXDOV�ZHUH�TXHVWLRQHG��$OO�
LQGLYLGXDOV�ZHUH�DVNHG�WR�ILOO�RXW�WKH�'L]]LQHVV�+DQGLFDS�,QYHQ�
WRU\��'+,��DQG�WKH�$PVWHUGDP�,QYHQWRU\�IRU�$XGLWRU\�'LVDELOL�
W\�DQG�+DQGLFDS��$,$'+���

:M[]T\["�
����RI�WKH�LQGLYLGXDOV�ZHUH�IHPDOH�DQG�����ZHUH�PDOH��2I�DOO
LQGLYLGXDOV������ZHUH�GL]]\������ZHUH�LPEDODQFHG������KDG�
QDXVHD�YRPLWLQJ�� ���� KDG� LPSDLUHG� FRQFHQWUDWLRQ�� ���� KDG�
PRWLRQ�VLFNQHVV������KDG�IDOOV������KDG�HDU�IXOOQHVV�������RI�
WKHP� UHSRUWHG� GLVFRPIRUW� IURP� ORXG� QRLVH�� ���� RI� WKHP�
FRPSODLQHG�RI�FURZGHG�HQYLURQPHQW��DQG�����RI�WKHP�UHSRUWHG�
WLQQLWXV��$FFRUGLQJ�WR�$XGLWRU\�'LVDELOLW\�DQG�+DQGLFDS��LW�ZDV�
GHWHUPLQHG� WKDW� YHUWLJR� FDXVHG� VHYHUH� GLVDELOLW\� LQ� ZRPHQ��
ZKLOH�PHQ�KDG�PRGHUDWH�GLVDELOLW\��:KHQ�WKH�UHVXOWV�RI�$PVWHU�
GDP� ,QYHQWRU\� IRU� $XGLWRU\� 'LVDELOLW\� DQG� +DQGLFDS� ZHUH�
HYDOXDWHG��LW�ZDV�REVHUYHG�WKDW�WKHUH�ZDV�DXGLWRU\�GLVDELOLW\�LQ�
PHQ�DQG�ZRPHQ��WRWDO�PHDQ�VFRUH�RI�ZRPHQ��������������PHQ�
������������� DQG� QR� VLJQLILFDQW� GLIIHUHQFH� ZDV� REVHUYHG�
EHWZHHQ�JHQGHUV��

+WVKT][QWV"�
,Q�LQGLYLGXDOV�ZLWK�W\SH���'0��,W�ZDV�GHWHUPLQHG�WKDW�DXGLWRU\�
DQG� YHVWLEXODU� V\PSWRPV� DQG� DXGLWRU\� GLVDELOLW\� ZHUH� VHHQ��
VHYHUH�GLVDELOLW\�LQ�ZRPHQ�DQG�PRGHUDWH�GLVDELOLW\�LQ�PHQ�GXH�
WR�GL]]LQHVV�ZDV�HYLGHQW�

3Ma�?WZL["�
7\SH���'LDEHWHV�0HOOLWXV��'L]]LQHVV��+HDULQJ�ORVV��,PEDODQFH�

/ʈ:ʈ̪
'LDEHWHV� 0HOOLWXV� �'0��� LQVDQ� Y�FXGXQGD� NURQLN� GHMHQHUDWLI�
NRPSOLNDV\RQODUD�QHGHQ�RODQ��LQV�OLQ�\HWPH]OL÷L�LOH�NDUDNWHUL]H�
NURQLN� PHWDEROLN� ELU� KDVWDOÕNWÕU� ����� ����
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����� RODQ� '0� SUHYDODQVÕQÕQ� ����
D� NDGDU� �����
H� oÕNDFD÷Õ�
WDKPLQ� HGLOPHNWH�� KHU� ��� NLúLGHQ� ELULQLQ� '0� KDVWDVÕ� RODFD÷Õ�
|QJ|U�OPHNWHGLU�����
'LDEHWHV�PHOOLWXV��7LS���'0��7LS���'0��GL÷HU�|]HO�'0�W�UOHUL�
YH�*HVWDV\RQHO�'0�ROPDN��]HUH�G|UW�IDUNOÕ�úHNLOGH�VÕQÕIODQGÕUÕO�
PDNWDGÕU� �����7LS���'0��|QHPOL�ELU�KDON�VD÷OÕ÷Õ�VRUXQXGXU�YH�
'0�YDNDODUÕQÕQ����
ÕQGDQ�ID]ODVÕQÕ�ROXúWXUPDNWDGÕU������7LS���
'0
QLQ�HWNLVL�LOH��UHWLQRSDWL��N|UO�N��E|EUHN�\HWPH]OL÷LQH�QHGHQ�
RODELOHQ�QHIURSDWL��D\DN��OVHUL��DPS�WDV\RQ�ULVNL�WDúÕ\DQ�Q|URSD�
WL�YH�LúLWPH�ND\EÕ�J|U�OHELOPHNWHGLU�����

7LS���'0��Lo�NXODNWD�GDPDU�VLVWHPLQL�YH�VLQLU�VLVWHPLQL�HWNLOH\�
HUHN�LúLWPH�ND\EÕQD�QHGHQ�RODELOPHNWHGLU��7LS���'0¶OL�KDVWDODU�
GD�WLSLN�RODUDN�KDILI�YH�RUWD�GHUHFHGH�VHQV|ULQ|UDO�LúLWPH�ND\EÕ�
J|U�OHELOPHNWHGLU� ����� øúLWPH� ND\EÕ�� ELUH\LQ� Lú� �UHWNHQOL÷LQL��
VRV\DO� HWNLOHúLPOHULQL�� LúOHYVHO� GXUXPXQX�� UHIDKÕQÕ� YH� \DúDP�
NDOLWHVLQL�HWNLOH\HQ�|QHPOL�ELU�VD÷OÕN�VRUXQXGXU������
7LS���'0¶QLQ�ELU�GL÷HU�NRPSOLNDV\RQX�YHVWLE�OHU�ER]XNOXNWXU��
3HULIHULN� HQG�RUJDQ� SDWRORMLOHULQH� ED÷OÕ� YHVWLE�OHU� IRQNVL\RQ�
ER]XNOX÷X��'0
QLQ�ELU�NRPSOLNDV\RQX�RODUDN�NDEXO�HGLOPHNWH�
GLU� ����� 'LDEHWHV� PHOOLWXVXQ� YHVWLE�OHU� IRQNVL\RQ� �]HULQGHNL�
HWNLOHULQL�DUDúWÕUDQ�VÕQÕUOÕ�VD\ÕGD�oDOÕúPD�PHYFXWWXU������'LDEHWHV�
0HOOLWXVOX� KDVWDODU� DUDVÕQGD� YHVWLE�OHU� GLVIRQNVL\RQ� RUDQÕQÕQ��
'0� ROPD\DQODUD� J|UH����� GDKD� \�NVHN� ROGX÷X� VDSWDQPÕúWÕU�
����� $\UÕFD� KLVWRSDWRORMLN� RODUDN� GLDEHWLN� PLNURDQML\RSDWLQLQ�
JOXNR]�PHWDEROL]PDVÕQGD�ER]XOPD\D�YH�LVNHPL\H�QHGHQ�RODUDN�
YHVWLE�OHU�VLVWHPL�HWNLOHGL÷L�LOHUL�V�U�OP�úW�U������
%Dú� G|QPHVL� YH� LúLWPH� ND\EÕ� úLND\HWL� RODQ� ELUH\OHUGH� GHWD\OÕ�
GH÷HUOHQGLUPH�� GR÷UX� WHúKLV� LoLQ� |QHPOLGLU�� 'R÷UX� WHúKLV� LVH�
KDVWDQÕQ�WHGDYLVL�YH�UHKDELOLWDV\RQXQXQ�SODQODQPDVÕ�LoLQ�JHUHN�
OLGLU� ������ $UDúWÕUPDPÕ]GD� EDú� G|QPHVL� úLND\HWL� RODQ� 7LS� ��
'0¶OL� ELUH\OHUGH� YHVWLE�OHU� VHPSWRPODUÕQ�� LúLWVHO� \HWHUVL]OLN�
G�]H\LQLQ�YH�EDú�G|QPHVLQH�ED÷OÕ� HQJHOOLOLN�G�]H\LQLQ�GH÷HU�
OHQGLULOPHVL�DPDoODQGÕ��

/-:-i�^M�Al6<-54-:
$UDúWÕUPD\D��%DUWÕQ�'HYOHW�+DVWDQHVL�øo�+DVWDOÕNODUÕ�.OLQL÷LQGH�
$PHULNDQ�'L\DEHW�%LUOL÷L¶QLQ� WDQÕ�NULWHUOHULQH�J|UH�7LS���'0�
WDQÕVÕ� DODQ� YH� HQ� D]� �� \ÕOGÕU� WDNLS� HGLOHQ� KDVWDODUGDQ�� .XODN�
%XUXQ�%R÷D]�SROLNOLQL÷LQH�EDú�G|QPHVL�úLND\HWL�LOH�EDúYXUDQ����
\Dú� YH� �]HULQGHNL� ��� ELUH\� GDKLO� HGLOGL�� %LUH\OHULQ� oDOÕúPD\D�
GDKLO� HGLOPH� NULWHUOHUL�� HQ� D]� �� \ÕO� V�UH� LOH� '0� WDQÕVÕ� DOPÕú�
ROPDN�� ��� \Dú� YH� �]HULQGH� ROPDN�� Q|URORMLN�� RUWRSHGLN��
SVLNL\DWULN� ELU� KDVWDOÕ÷Õ� ROPDPDN� YH� DUDúWÕUPD\D� NDWÕOÕP� LoLQ�
J|Q�OO��ROPDNWÕ��dDOÕúPD�LoLQ�$QNDUD�<ÕOGÕUÕP�%H\D]ÕW�hQLYHU�
VLWHVL� (WLN� .XUXOX� WDUDIÕQGDQ� HWLN� NXUXO� L]QL� ����������������
DOÕQGÕ� YH� NDWÕOÕPFÕODUGDQ� \D]ÕOÕ� RQDP� DOÕQGÕ�� $UDúWÕUPDPÕ]�
+HOVLQNL� 'HNOHUDV\RQXQD�� DUDúWÕUPD� YH� \D\ÕQ� HWL÷LQH� X\JXQ�
RODUDN�JHUoHNOHúWLULOGL�
%LUH\OHUGHQ��EDú�G|QPHVL�\DNÕQPDVÕ� LOH� LOJLOL�GHWD\OÕ�DQDPQH]�
DOÕQDUDN�YHVWLE�OHU�VHPSWRPODUÕQ�YDUOÕ÷Õ�GH÷HUOHQGLULOGL��'HQJH�
VL]OLN��VHUVHPOLN��EXODQWÕ�NXVPD��NRQVDQWUDV\RQ�ER]XNOX÷X��DUDo�
WXWPDVÕ�� G�úPH� |\N�V��� \�NVHN� VHVWHQ� UDKDWVÕ]OÕN�� NDODEDOÕN�
RUWDPGDQ�UDKDWVÕ]OÕN�YH�NXODNWD�GROJXQOXN�YDUOÕ÷Õ�VRUJXODQDUDN�
ELUH\OHUGHQ�³HYHW´�\D�GD�³KD\ÕU´�FHYDEÕQÕ�YHUPHOHUL�LVWHQGL�YH�
FHYDSODU� ND\GHGLOGL��7�P� ELUH\OHUGHQ� ��� VRUXGDQ� ROXúDQ� %Dú�
'|QPHVL� (QJHOOLOLN�$QNHWLQL� �%'($�� YH� ��� VRUXGDQ� ROXúDQ�
$PVWHUGDP�øúLWVHO�<HWHUVL]OLN�YH�(QJHOOLOLN�$QNHWLQL��$ø<($��
GROGXUPDODUÕ�LVWHQGL��
%Dú� G|QPHVL� HQJHOOLOLN� DQNHWL�� ����� \ÕOÕQGD� -DFREVRQ� YH�
1HZPDQ�WDUDIÕQGDQ�JHOLúWLULOPLúWLU�������)L]LNVHO��HPRV\RQHO�YH�
IRQNVL\RQHO�HQJHOOLOL÷L�|OoHQ��o�DOW�JUXSWD�\HU�DODQ� WRSODP����
VRUXGDQ� ROXúPDNWDGÕU��+HU� VRUX� LoLQ� SXDQODPD� HYHW� ��� SXDQ���
ED]HQ� ��� SXDQ��� KD\ÕU� ��� SXDQ�� úHNOLQGHGLU�� $OW� JUXSODUGDQ�
PDNVLPXP�DOÕQDELOHFHN�SXDQODU��IL]LNVHO�HQJHOOLOLN�LoLQ����SXDQ��
HPRV\RQHO�HQJHOOLOLN�LoLQ����SXDQ�YH�IRQNVL\RQHO�HQJHOOLOLN�LoLQ�
��� SXDQGÕU�� 7RSODP� DOÕQDELOHFHN� PDNVLPXP� SXDQ� ���¶G�U��
%LUH\LQ�DOGÕ÷Õ�SXDQ�QH�NDGDU�ID]OD�LVH�HQJHOOLOLN�G�]H\L�R�NDGDU�
\�NVHNWLU�������(QJHOOLOLN�G�]H\L�KDILI�G�]H\GH�HQJHOOLOLN�������

dDOÕúPDPÕ]GD�ELUH\OHUGH�VHPSWRPODU�LQFHOHQGL÷LQGH�W�P�ELUH\�
OHUGH� YHVWLE�OHU� YH� LúLWVHO� VHPSWRPODUÕQ� J|U�OG�÷�� VDSWDQGÕ��
'LDEHWHV� PHOOLWXV� QHGHQL\OH� ELUH\OHULQ� \DúDGÕ÷Õ� VRUXQODUD�
YHVWLE�OHU�YH�LúLWVHO�VHPSWRPODUÕQ�HúOLN�HWPHVL��KDVWDODU�DoÕVÕQ�
GDQ� J�QO�N� \DúDPGD� NÕVÕWOD\ÕFÕ� RODELOLU�� 'LDEHWHV� PHOOLWXVOX�
KDVWDODUGD�HúLN�HGHQ�YHVWLE�OHU�YH�LúLWVHO�VHPSWRPODU�ELUH\OHUGH�
G�úPH�ULVNLQL�DUWÕUDELOLU��

dDOÕúPDPÕ]GD�%'($�LOH�GH÷HUOHQGLULOHQ�EDú�G|QPHVLQLQ�NDGÕQ�
ODUGD� IRQNVL\RQHOOL÷L� ER]DFDN� G�]H\GH� úLGGHWOL� HQJHOOLOL÷H�
QHGHQ� ROGX÷X� �%'($� WRSODP� SXDQ� RUWDODPDVÕ�� �������������
HUNHNOHUGH�LVH�RUWD�GHUHFHGH�HQJHOOLOL÷H�QHGHQ�ROGX÷X�VDSWDQGÕ��
&LQVL\HWOHU� DUDVÕQGD� DQODPOÕ� IDUN� ROPDPDNOD� ELUOLNWH� 7LS� ��
'0¶OL� NDGÕQODUÕQ�� HUNHNOHUH�J|UH�EDú�G|QPHVLQGHQ�GDKD� ID]OD�
\DNÕQGÕ÷Õ� J|U�OG���$UDúWÕUPDPÕ]OD� X\XPOX� RODUDN� OLWHUDW�UGH�
7LS� �� '0¶QLQ� EDú� G|QPHVL� LOH� LOLúNLOL� ROGX÷X� WHVSLW� HGLOPLú��
NDGÕQODUÕQ�� EDú� G|QPHVLQGHQ� HUNHNOHUH� RUDQOD� GDKD� ID]OD�
\DNÕQGÕ÷Õ�ELOGLULOPLúWLU�������<DSÕODQ�EDúND�ELU�DUDúWÕUPDGD�EDú�
G|QPHVL�RODQ�VD÷OÕNOÕ�ELUH\OHU��EDú�G|QPHVL�RODQ�'0¶OL�KDVWDODU�
YH� EDú� G|QPHVL� ROPD\DQ� '0¶OL� KDVWDODU� DUDVÕQGD� YHVWLE�OHU�
X\DUÕOPÕú� PL\RMHQLN� SRWDQVL\HOOHU� \DQÕWODUÕ� DoÕVÕQGDQ� DQODPOÕ�
IDUN� WHVSLW� HGLOPHPLú�� '0¶OL� ELUH\OHUGH� DVHPSWRPDWLN�
YHVWLE�OHU�ER]XNOXN�RODELOHFH÷L�G�ú�Q�OP�úW�U�������

'LDEHWHV� PHOOLWXVOX� ELUH\OHULQ� EDú� G|QPHVLQH� \|QHOLN� NHQGL�
DOJÕVÕQÕQ�GH÷HUOHQGLULOGL÷L�oDOÕúPDPÕ]GD��ELUH\OHULQ�EDú�G|QPH�
VLQH�ED÷OÕ�KLVVHWWL÷L�HQJHOOLOLN�GXUXPXQXQ��YHVWLE�OHU�ELU�ER]XN�
OXNWDQ�PÕ��ELUH\LQ�NHQGL�V�EMHNWLI�DOJÕVÕQGDQ�PÕ�ND\QDNODQGÕ÷Õ�
ELOLQPHPHNWHGLU��%Dú�G|QPHVLQH�YHVWLE�OHU�YH�LúLWVHO�VHPSWRP�
ODUÕQGD�HúOLN�HWWL÷LQL�VDSWDGÕ÷ÕPÕ]�oDOÕúPD�EXOJXODUÕPÕ]��'0¶OL�
ELUH\OHUGH� UXWLQ� GH÷HUOHQGLUPHOHUH� YHVWLE�OHU� YH� LúLWVHO� GH÷HU�
OHQGLUPHOHULQ� GH� GDKLO� HGLOPHVLQLQ� JHUHNOLOL÷L� NRQXVXQGD� \RO�
J|VWHULFL�RODELOLU��dDOÕúPDPÕ]GD�$ø<($�LOH�GH÷HUOHQGLULOHQ�7LS�
��'0¶OL�ELUH\OHULQ�� LúLWVHO�\HWHUVL]OL÷H�VDKLS�ROGXNODUÕ�J|U�OG��
�.DGÕQODUGD� WRSODP� VNRU� RUWDODPDVÕ� ������������� HUNHNOHUGH�
�������������� øúLWVHO� \HWHUVL]OLN� DoÕVÕQGDQ� FLQVL\HWOHU� DUDVÕQGD�
DQODPOÕ� IDUN� VDSWDQPDGÕ� �S!������� /LWHUDW�UGH� DUDúWÕUPDPÕ]OD�
X\XPOX�RODUDN�7LS���'0¶QLQ�LúLWPH�VLVWHPL��]HULQGH�ROXPVX]�
HWNLOHULQLQ� ROGX÷XQX� ELOGLUHQ� DUDúWÕUPDODU� PHYFXWWXU� ���������
'LDEHWHV� PHOOLWXVOX� NDGÕQODUÕQ� '0¶OL� HUNHNOHUH� J|UH� DQODPOÕ�
GHUHFHGH� GDKD� ID]OD� LúLWPH� ND\EÕ� \DúDGÕ÷Õ� ELOGLULOPLúWLU� ������
dDOÕúPDPÕ]GD�GD�7LS���'0¶OL�NDGÕQODUÕQ��7LS���'0¶OL�HUNHNOHUH�
J|UH�LúLWPH�LOH�LOJLOL�\DNÕQPDODUÕQÕQ�GDKD�ID]OD�ROGX÷X�J|U�OG���
.DGÕQODUÕQ� VHVOHULQ� D\UÕPÕ�WDQÕPODQPDVÕ�� VHVVL]� RUWDPGD�
NRQXúPDQÕQ� DQODúÕOÕUOÕ÷Õ�� J�U�OW�O�� RUWDPGD� NRQXúPDQÕQ�
DQODúÕOÕUOÕ÷Õ�YH�VHVOHULQ�DOJÕODQPDVÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�IDUN�ROXúWXUPDVD�GD��HUNHNOHUGHQ�GDKD�ID]OD�\HWHUVL]OL÷H�
VDKLS� ROGX÷X� VDSWDQGÕ�� 'LDEHWHV� PHOOLWXVOX� ELUH\OHUGH� LúLWVHO�
\HWHUVL]OL÷H�QHGHQ�RODELOHFHN�RODVÕ� LúLWVHO�HWNLOHQLPLQ�EHOLUOHQ�
PHVLQH�\|QHOLN�LODYH�oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU�

dDOÕúPDPÕ]GD�'0�WDQÕVÕ�DOGÕNWDQ�VRQUD�JHoHQ�V�UHQLQ������\ÕO�
DUDVÕQGD� GD÷ÕOÕP� J|VWHUGL÷L� J|U�OG��� '0¶QLQ� HWNLOHULQLQ�
EHOLUOHQPHVLQGH��'0�WDQÕVÕ�VRQUDVÕ�JHoHQ�V�UHQLQ�EHQ]HU�ROGX÷X�
ELUH\OHULQ�GDKLO�HGLOGL÷L�oDOÕúPDODUÕQ�SODQODPDVÕ�ID\GDOÕ�RODFDN�
WÕU��dDOÕúPDPÕ]GD�'0¶OL�ELUH\OHUGH��V�EMHNWLI�GH÷HUOHQGLUPHOHU�
OH�RUWD\D�NR\GX÷XPX]� LúLWVHO� YH�YHVWLE�OHU� HWNLOHQLP��REMHNWLI�
YHVWLE�OHU�YH� LúLWVHO�GH÷HUOHQGLUPHOHULQ�GH�\DSÕODFD÷Õ�oDOÕúPD�
ODUÕQ�JHUHNOLOL÷LQH�GLNNDW�oHNPHNWHGLU��.DSVDPOÕ�REMHNWLI�LúLWPH�
WHVWOHUL� YH� YHVWLE�OHU� WHVWOHU� LOH�� '0¶\H� ED÷OÕ� RODVÕ� LúLWVHO� YH�
YHVWLE�OHU� ER]XNOXNODUÕQ� EHOLUOHQPHVL�� EX� ELUH\OHULQ� ED÷ÕPVÕ]�
RODUDN�J�QO�N�\DúDP�DNWLYLWHOHULQL�V�UG�UHELOPHOHULQL�VD÷OD\D�
FDN� NRUX\XFX� \DNODúÕPODU�� HUNHQ� WDQÕ� YH� WHGDYL�WHUDSLOHULQ�
JHUHNOLOL÷L�LoLQ�EHOLUOH\LFL�RODELOLU��dDOÕúPDPÕ]ÕQ�OLPLWDV\RQODUÕ��
LúLWVHO�YH�YHVWLE�OHU�GH÷HUOHQGLUPHGH�REMHNWLI�WHVW�\|QWHPOHULQLQ�
NXOODQÕOPDPDVÕ��'0�WDQÕVÕ�DOGÕNWDQ�VRQUD�JHoHQ�V�UHQLQ�JHQLú�
ELU�DUDOÕN�ROXúWXUPDVÕ��ELUH\OHUGH�PHVOHN��JHOLU�VHYL\HVL��GL\HW�YH�
IL]LNVHO�DNWLYLWH�G�]H\LQLQ�GH÷HUOHQGLULOPHPLú�ROPDVÕGÕU��
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$PHULFDQ�'LDEHWHV�$VVRVLFDWLRQ��6WDQGDUGV�RI�PHGLFDO�FDUH�LQ�
GLDEHWHV��'LDEHWHV�&DUH����������������±���

/L�-��-LDQJ�-��=KDQJ�<��/LX�%��=KDQJ�/��,PSDLUPHQW�RI�9HVWLEX�
ODU�)XQFWLRQ�DQG�%DODQFH�&RQWURO� LQ�3DWLHQWV�ZLWK�7\SH���
'LDEHWHV��$XGLRORJ\�1HXURWRORJ\�����������������������

(KOHUV�%�/��7HPSRUDO�UHVROXWLRQ�DELOLWLHV�RI�LQGLYLGXDOV�ZLWK�
DQG�ZLWKRXW�GLDEHWHV�PHOOLWXV�W\SH�,,�ZLWK�QRUPDO�SXUH�WRQH�
WKUHVKROGV��'HSDUWPHQW�RI�6SHHFK�/DQJXDJH�3DWKRORJ\�DQG�
$XGLRORJ\�8QLYHUVLW\�RI�3UHWRULD�������3K'�7KHVLV��8QLYHUVL�
W\�RI�3UHWRULD�

$OEHUWL� .*00�� =LPPHW� 3�� =�� 'HILQLWLRQ�� GLDJQRVLV� DQG�
FODVVLILFDWLRQ�RI�GLDEHWHV�PHOOLWXV�DQG�LWV�FRPSOLFDWLRQV��3DUW����
'LDJQRVLV�DQG�FODVVLILFDWLRQ�RI�GLDEHWHV�PHOOLWXV��3URYLVLRQDO�
UHSRUW� RI� D�:+2� FRQVXOWDWLRQ�� 'LDEHWLF�0HGLFLQH�� ������
����������±����

)ULVLQD�67��0DSHV�)��.LP�6�+��)ULVLQD�'5���)ULVLQD�5'��
&KDUDFWHUL]DWLRQ� RI� KHDULQJ� ORVV� LQ� DJHG� W\SH� ,,� GLDEHWLFV��
+HDULQJ�5HVHDUFK�������������±�������±����

'DOWRQ�'6��&UXLFNVKDQNV�.-��.OHLQ�%(��.OHLQ�5��:LOH\�7/��
1RQGDKO�'0��7KH�LPSDFW�RI�KHDULQJ�ORVV�RQ�TXDOLW\�RI�OLIH�LQ�
ROGHU�DGXOWV��7KH�*HURQWRORJLVW���������������������

$JUDZDO�<��&DUH\�-3��'HOOD�6DQWLQD�&&��6FKXEHUW�0&��0LQRU�
/%��'LVRUGHUV�RI�EDODQFH�DQG�YHVWLEXODU�IXQFWLRQ�LQ�86�DGXOWV��
GDWD� IURP� WKH�1DWLRQDO�+HDOWK� DQG�1XWULWLRQ�([DPLQDWLRQ�
6XUYH\�� �����������$UFKLYHV� RI� LQWHUQDO� PHGLFLQH�� ������
����������������

.XPDU� 3�� 6LQJK�1.��$SHNVKD�.��*KRVK�9��.XPDU�55��
0XWKDLDK� %.�� $XGLWRU\� DQG� 9HVWLEXODU� )XQFWLRQLQJ� LQ�
,QGLYLGXDOV� ZLWK� 7\SH��� 'LDEHWHV� 0HOOLWXV��$� 6\VWHPDWLF�
5HYLHZ��,QWHUQDWLRQDO�$UFKLYHV�RI�2WRUKLQRODU\QJRORJ\��������
$YDLODEOH�IURP��KWWSV���ZZZ�WKLHPH�FRQQHFW�FRP�SURGXFWV�H�
MRXUQDOV�DEVWUDFW���������V��������������

'¶6LOYD�/-��/LQ�-��6WDHFNHU�+��:KLWQH\�6/��.OXGLQJ�30��
,PSDFW� RI� GLDEHWLF� FRPSOLFDWLRQV� RQ� EDODQFH� DQG� IDOOV��
&RQWULEXWLRQ�RI�WKH�YHVWLEXODU�V\VWHP��3K\VLFDO�7KHUDS\��������
��������������

.ODJHQEHUJ� .)�� =HLJHOERLP� %6�� -XUNLHZLF]� $/��
0DUWLQV�%DVVHWWR� -�� 9HVWLEXORFRFKOHDU� PDQLIHVWDWLRQV� LQ�
SDWLHQWV�ZLWK� W\SH�,�GLDEHWHV�PHOOLWXV��5HYLVWD�%UDVLOHLUD�GH�
2WRUULQRODULQJRORJLD���������������������

/X[RQ�/0��(YDOXDWLRQ�DQG�PDQDJHPHQW�RI�WKH�GL]]\�SDWLHQW��
-RXUQDO� RI� 1HXURORJ\�� 1HXURVXUJHU\� 	� 3V\FKLDWU\�� ������
�������������

-DFREVRQ� *3�� 1HZPDQ� &:�� 7KH� GHYHORSPHQW� RI� WKH�
GL]]LQHVV� KDQGLFDS� LQYHQWRU\��$UFKLYHV� RI� 2WRODU\QJROR�
J\±+HDG�	�1HFN�6XUJHU\����������������������

9HUHHFN�/��7UXLMHQ�6��:X\WV�)/��YDQ�GH�+H\QLQJ��N3DXO�+��
�Q�G����7KH�'L]]LQHVV�+DQGLFDS�,QYHQWRU\�DQG�,WV�5HODWLRQVKLS�
:LWK�)XQFWLRQDO�%DODQFH�3HUIRUPDQFH��2WRORJ\�1HXURWRORJ\��
����������������

&DQED��0��&HEHFL�6��'X\DQ�dDPXU�*��.XUWDUDQ�+��$UVODQ�ø��$�
VWXG\� RI� UHOLDELOLW\� DQG� YDOLGLW\� IRU� WKH�7XUNLVK� YHUVLRQ� RI�
GL]]LQHVV� KDQGLFDS� LQYHQWRU\�� 7XUNLVK� -RXUQDO� RI� )DPLO\�
0HGLFLQH�DQG�3ULPDU\�&DUH���������������������

0XMGHFL� %�� ,QDO� 2�� 7XUN\LOPD]� 0'�� .RVH� .�� 7XUNLVK�
WUDQVODWLRQ��UHOLDELOLW\�DQG�YDOLGLW\�RI�WKH�DPVWHUGDP�LQYHQWRU\�
IRU�DXGLWRU\�GLVDELOLW\�DQG�KDQGLFDS��-RXUQDO�RI�,QGLDQ�6SHHFK�
/DQJXDJH�	�+HDULQJ�$VVRFLDWLRQ������������������

<ROVDO� 1�� .Õ\DQ� $�� g]GHQ� <�� %HVOHQPH� GXUXPXQX�
GH÷HUOHQGLUPHGH�EHGHQ�NLWOH�LQGHNVLQLQ�NXOODQÕPÕ��%HVOHQPH�
YH�'L\HW�'HUJLVL��������������������

g]FDQ�+ù��'L\DEHWOL�+DVWDODUGD�+DVWDOÕ÷D�8\XPX�(WNLOH\HQ�
)DNW|UOHULQ�'H÷HUOHQGLULOPHVL��øVWDQEXO�hQLYHUVLWHVL� ��6D÷OÕN�
%LOLPOHUL� (QVWLW�V�� �� +HPúLUHOLN�$QD� %LOLP� 'DOÕ��<�NVHN�
/LVDQV�7H]L��������

'VLOYD�/-��6WDHFNHU�+��/LQ�-��0DGGX[�&��)HUUDUR�-��'DL�+��
.OXGLQJ� 30�� 2WROLWK� '\VIXQFWLRQ� LQ� 3HUVRQV� ZLWK� %RWK�
'LDEHWHV�DQG�%HQLJQ�3DUR[\VPDO�3RVLWLRQDO�9HUWLJR��2WRORJ\�
DQG�1HXURWRORJ\������������������±���

'¶6LOYD� /-�� 6WDHFNHU� +�� /LQ� -�� 6\NHV� .-�� 3KDGQLV�0$��
0F0DKRQ� 70�� &RQQROO\� '�� 6DEXV� &+�� :KLWQH\� 6/��
.OXGLQJD�30��5HWURVSHFWLYH� GDWD� VXJJHVWV� WKDW� WKH� KLJKHU�
SUHYDOHQFH�RI�EHQLJQ�SDUR[\VPDO�SRVLWLRQDO�YHUWLJR�LQ�LQGLYLG�
XDOV�ZLWK�W\SH���GLDEHWHV�LV�PHGLDWHG�E\�K\SHUWHQVLRQ��-�9HVWLE�
5HV��(TXLOLE�DQG�2ULHQWDW������������±�������±��

5DVKLGL�0��*HQo�$��7LS� �� YH�7LS� ��'L\DEHWOL� +DVWDODUÕQ�
'L\DEHW� 7XWXPODUÕQÕQ� 'H÷HUOHQGLULOPHVL�� øVWDQEXO� *HOLúLP�
hQLYHUVLWHVL�6D÷OÕN�%LOLPOHUL�'HUJLVL�������������������

-DYDQVKLU�0��7LS� ,� YH�7LS� ��'L\DEHWOL�+DVWDODUÕQ�'L\DEHW�
7XWXPODUÕQÕQ�'H÷HUOHQGLULOPHVL��øVWDQEXO�hQLYHUVLWHVL�6D÷OÕN�
%LOLPOHUL�(QVWLW�V���<�NVHN�/LVDQV�7H]L�������

5HQ�-��=KDR�3��&KHQ�/��;X�$��%URZQ�61��;LDR�;��+HDULQJ�
ORVV� LQ�PLGGOH�DJHG�VXEMHFWV�ZLWK� W\SH���GLDEHWHV�PHOOLWXV��
$UFKLYHV�RI�PHGLFDO�UHVHDUFK���������������������

$NLQSHOX�2Y��0XMLFD�0RWD�0��'DQLHO�6-��,V�W\SH���GLDEHWHV�
PHOOLWXV�DVVRFLDWHG�ZLWK�DOWHUDWLRQV�LQ�KHDULQJ"�$�V\VWHPDWLF�
UHYLHZ� DQG� PHWD�DQDO\VLV�� /DU\QJRVFRSH�� ������ ��������
���±����

0LWFKHOO�3��*RSLQDWK�%��0F0DKRQ�&0��5RFKWFKLQD�(��:DQJ�
--��%R\DJHV�6&��/HHGHU�6��5��5HODWLRQVKLS�RI�7\SH���GLDEHWHV�
WR� WKH�SUHYDOHQFH�� LQFLGHQFH�DQG�SURJUHVVLRQ�RI�DJH�UHODWHG�
KHDULQJ�ORVV��'LDEHWLF�0HGLFLQH������������������±���

7D\ORU� ,*�� ,UZLQ� -�� 6RPH� DXGLRORJLFDO� DVSHFWV� RI� GLDEHWHV�
PHOOLWXV��-�/DU\QJRORJ\�2WRORJ\����������������������
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ÖZGÜN
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3VMKMREP�%VXMGPI

ABSTRACT
Objective: 
,Q�WKLV�VWXG\��ZH�DLPHG�WR�HYDOXDWH�WKH�HIIHFW�RI�LQWXEDWLRQ�W\SH�
�HOHFWLYH�RU�HPHUJHQW��DQG�ORFDWLRQ�RI�LQWXEDWLRQ�RQ�WKH�GHYHORS-
PHQW�RI�YHQWLODWRU�DVVRFLDWHG�SQHXPRQLD��9$3��

Material and Methods: 
%HWZHHQ�)HEUXDU\���������DQG�)HEUXDU\�����������DGXOW�SDWLHQWV�
GLDJQRVHG�ZLWK�9$3�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��7\SH�RI�LQWXED-
WLRQ� �HOHFWLYH� RU� HPHUJHQW� LQWXEDWLRQ��� ORFDWLRQ� RI� LQWXEDWLRQ��
RQVHW�WLPH�RI�9$3�DQG�PRUWDOLW\�ZHUH�HYDOXDWHG�UHWURVSHFWLYHO\�

Results: 
+XQGUHG�DQG�HLJKW\�SDWLHQWV�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��,W�ZDV�
GHWHUPLQHG�WKDW�����RI�WKH�SDWLHQWV�XQGHUZHQW�HPHUJHQW�LQWXED-
WLRQ�DQG�����RI�WKHP�KDG�HOHFWLYH�LQWXEDWLRQ��7KH�PHDQ�WLPH�WR�
RQVHW�RI�9$3�ZDV���������GD\V��7KH�PHDQ�WLPH�WR�RQVHW�RI�9$3�
ZDV� VKRUWHU� LQ� HPHUJHQW� LQWXEDWLRQ� WKDQ� HOHFWLYH� LQWXEDWLRQV�
��������� YV� �������� GD\V�� UHVSHFWLYHO\�� S �������� ,W� ZDV�
REVHUYHG� WKDW� ������ RI� WKH� SDWLHQWV� ZHUH� LQWXEDWHG� LQ� WKH�
LQWHQVLYH�FDUH�XQLW��������LQ�WKH�HPHUJHQF\�GHSDUWPHQW��������
EHIRUH�WKH�RSHUDWLRQ��������LQ�WKH�LQSDWLHQW�VHUYLFH�DQG�������
EHIRUH�DUULYLQJ� WR�KRVSLWDO�� ,W�ZDV� IRXQG� WKDW����GD\�PRUWDOLW\�
ZDV� ����� WKH� ���GD\� PRUWDOLW\� ZDV� ������� DQG� WKH� ���GD\�
PRUWDOLW\� ZDV� ������� 7KHUH� ZDV� QR� VLJQLILFDQW� GLIIHUHQFH�
EHWZHHQ�PRUWDOLW\�DQG�WKH�ORFDWLRQ�RI�LQWXEDWLRQ��$QG�WKHUH�ZDV�
QR�GLIIHUHQFH�LQ�PRUWDOLW\�UDWHV�EHWZHHQ�SDWLHQWV�ZKR�XQGHUZHQW�
HPHUJHQW�LQWXEDWLRQ�DQG�HOHFWLYH�LQWXEDWLRQ�

Conclusion: 
,W�ZDV�IRXQG�WKDW�WKH�GHYHORSPHQW�WLPH�RI�9$3�ZDV�VKRUWHU�LQ�
HPHUJHQF\�LQWXEDWLRQV�FRPSDUHG�WR�HOHFWLYHV��S ��������7KHUH�
ZDV�QR�GLIIHUHQFH�LQ�DOO�FDXVH�PRUWDOLW\�EHWZHHQ�SDWLHQWV�ZKR�
XQGHUZHQW�HPHUJHQW�LQWXEDWLRQ�DQG�HOHFWLYH�LQWXEDWLRQ�
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/ʈ:ʈ̪�^M�)5)i�
9HQWLODW|U� LOLúNLOL� SQ|PRQL� �9ø3�� VÕN� J|U�OHQ� QR]RNRPL\DO�
HQIHNVL\RQODUGDQ�ROXS�PRUWDOLWHVLQLQ�\�NVHN�ROPDVÕ��KDVWDQHGH�
NDOÕú�V�UHVLQL�YH�PDOL\HWL�DUWÕUPDVÕ�DoÕVÕQGDQ�|QHP�DU]�HWPHNWH-
GLU�� 0HNDQLN� YHQWLODV\RQ� �09�� WHN� EDúÕQD� KDVWDQH� ND\QDNOÕ�
SQ|PRQL�ULVNLQL������NDW�DUWÕUPDNWDGÕU������
(QW�EDV\RQXQ�\DSÕOGÕ÷Õ�\HU�YH�HQW�EDV\RQXQ�DFLO�YH\D�HOHNWLI�
ROPDVÕ�9ø3�JHOLúLPLQL� HWNLOH\HQ� IDNW|UOHUGHQGLU��g]HOOLNOH� DFLO�
\DSÕODQ� HQW�EDV\RQODU�9ø3�JHOLúLPL� DoÕVÕQGDQ� ULVN� IDNW|UOHULQ-
GHQ�NDEXO�HGLOPHNWHGLU��$FLO�VHUYLV�YH\D�KDVWDQH�GÕúÕQGD�\DSÕODQ�
DFLO� HQW�EDV\RQODUGD� KDVWDODUÕQ� ������¶LQGH� 9ø3� JHOLúWL÷L�
J|VWHULOPLúWLU��������%XQXQ�\DQÕQGD�WUDYPD�KDVWDODUÕQD�\DSÕODQ�
HQW�EDV\RQODU� VRQUDVÕ� 9ø3� JHOLúLPLQL� LQFHOH\HQ� ELU� GL÷HU�
oDOÕúPDGD�LVH�KDVWDQH�|QFHVL�HQW�EDV\RQODUÕQ�9ø3�JHOLúLPL�LoLQ�
ULVN�ROXúWXUPDGÕ÷Õ�UDSRUODQPÕúWÕU������
%X� NRQXGD� IDUNOÕ� J|U�úOHULQ� ROPDVÕ� YH� HQIHNVL\RQ� NRQWURO�
|QOHPOHULQH�DFLO�HQW�EDV\RQ�VÕUDVÕQGD�\HWHUOL�X\XPXQ�ROPDGÕ÷Õ�
J|]OHPOHQGL÷LQGHQ�� oDOÕúPDPÕ]GD� HQW�EDV\RQXQ� HOHNWLI� YH\D�

DFLO� NRúXOODUGD� \DSÕOPDVÕQÕQ� YH� HQW�EDV\RQXQ�\DSÕOGÕ÷Õ� \HULQ��
YHQWLODW|U�LOLúNLOL�SQ|PRQL�JHOLúLPL��]HULQH�HWNLVLQLQ�LQFHOHQPH-
VL�DPDoODQGÕ��

/-:-i�^M�Al6<-54-:�
hONHPL]GH�6$56�&R9���SDQGHPLVL�EDúODPDGDQ�|QFH����ùXEDW�
��������ùXEDW������WDULKOHUL�DUDVÕQGD�KDVWDQHPL]�\R÷XQ�EDNÕP�
�QLWHOHULQGH�\DWDQ�9ø3� WDQÕVÕ�DOPÕú�����\Dú�YH��]HUL�KDVWDODUÕQ�
GRV\DODUÕ� UHWURVSHNWLI� RODUDN� LQFHOHQGL�� 9HULOHU� HQIHNVL\RQ�
KDVWDOÕNODUÕ�X]PDQ�KHNLPLQFH�KDVWD�WDNLEL�VÕUDVÕQGD�UXWLQ�RODUDN�
ND\GHGLOHQ� HQIHNVL\RQ� KDVWDOÕNODUÕ� \R÷XQ� EDNÕP� WDNLS�
IRUPODUÕQGDQ� YH� KDVWDQH� RWRPDV\RQ� VLVWHPLQGHNL� KDVWD� HSL��
NUL]OHULQGHQ� HOGH� HGLOGL�� 2Q� VHNL]� \Dú� DOWÕ� KDVWDODU�� JHOLúLQGH�
SQ|PRQL�LOH�EDúYXUDQ�YH�HQW�EDV\RQ�VRQUDVÕ����VDDW�GROPDGDQ�
SQ|PRQL�JHOLúHQ�KDVWDODU�LOH�GRV\D�WDUDPDVÕ�VÕUDVÕQGD�YHULOHULQH�
XODúÕODPD\DQ�KDVWDODU�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�

'HPRJUDILN� YHULOHU� �\Dú�� FLQVL\HW�� HúOLN� HGHQ� KDVWDOÕN��� \R÷XQ�
EDNÕPD� \DWÕú� QHGHQL�� HQW�EDV\RQXQ� úHNOL� �HOHNWLI�� DFLO���
HQW�EDV\RQXQ�\DSÕOGÕ÷Õ�\HU��KDVWDQH�|QFHVL�DODQGD��DFLO�VHUYLV��
\DWDQ� KDVWD� VHUYLVL�� \R÷XQ� EDNÕP�� DPHOL\DWKDQH��� HQW�EDV\RQ�
VRQUDVÕ�9ø3�JHOLúHQH�NDGDU�JHoHQ�V�UH��9ø3�HWNHQL�RODQ�PLNURRU-
JDQL]PDODU� LOH� ���� ���� YH� ���� J�Q� W�P� QHGHQOHUH� ED÷OÕ� NDED�
PRUWDOLWH� ND\GHGLOGL�� 7DEXUFX� RODQ� KDVWDODU� LoLQ� ���� J�Q�
PRUWDOLWH�ELOJLVL�H�QDEÕ]�VLVWHPL��]HULQGHQ�VD÷ODQGÕ��

.DUGL\DN� YH\D� SXOPRQHU� DUUHVW� GXUXPODUÕ� GÕúÕQGD� KDVWDODUÕQ�
ELOLQo�ER]XNOX÷X��DMLWDV\RQ��KDYD�\ROX�J�YHQOL÷LQLQ�VD÷ODQPDVÕ��
DMLWDV\RQXQXQ�\DWÕúWÕUÕOPDVÕ��RNVLMHQ�VDWXUDV\RQ�G�ú�NO�÷��YH\D�
FHUUDKL� JLULúLP� JLEL� QHGHQOHUOH� \DSÕODQ� YH� HO� GH]HQIHNVL\RQX��
HOGLYHQ�JL\LOPHVL�YH�ODULQJRVNRS�VHWLQLQ�X\JXQ�DoÕOPDVÕ�YH�VWHULO�
PDO]HPHOHULQ� VWHULOOL÷LQLQ� GHYDPOÕOÕ÷ÕQÕQ� VD÷ODQPDVÕ� JLEL�
GDYUDQÕúODUD� ]DPDQ� NDODQ� HQW�EDV\RQODU� HOHNWLI� HQW�EDV\RQ�
RODUDN� NDEXO� HGLOGL��2OGXNoD� KÕ]OÕ� YH� SDQLN� úHNLOGH�P�GDKDOH�
\DSÕODQ� NDUGL\R�UHVSLUDWXYDU� DUUHVW� GXUXPODUÕQGD�� HQIHNVL\RQ�
NRQWURO� |QOHPOHULQH� \HWHULQFH� GLNNDW� HGLOHPHGL÷L� J|]OHP-
OHQGL÷LQGHQ��EX�oDOÕúPDGD�VDGHFH�DUUHVW�VRQUDVÕ�HQW�EDV\RQODU�
�DFLO�HQW�EDV\RQ��RODUDN�NDEXO�HGLOGL��<DWDQ�KDVWD�VHUYLVOHULQGH�
GH�DUUHVW�VRQXFX�\DSÕODQ�HQW�EDV\RQODU�DFLO�HQW�EDV\RQ�RODUDN�
DOÕQGÕ÷Õ�JLEL��KDVWDQH�|QFHVL�DODQGD�KDVWD�DUUHVW�ROPDGDQ�KDYD�
\ROX� J�YHQOL÷L� VD÷ODPDN� LoLQ� \DSÕODQ� HQW�EDV\RQODU� HOHNWLI�
HQW�EDV\RQ�RODUDN�DOÕQGÕ��

%LUGHQ�ID]OD�9ø3�JHOLúPH�|\N�V��RODQ�KDVWDODUÕQ�HQW�EDV\RQGDQ�
VRQUDNL� VDGHFH� LON�9ø3� HSL]RGX� GH÷HUOHQGLUPH\H� DOÕQGÕ��9ø3��
6D÷OÕN�%DNDQOÕ÷Õ�8OXVDO� 6D÷OÕN�+L]PHWL� øOLúNLOL� (QIHNVL\RQODU�
6�UYH\DQV�5HKEHUL������NULWHUOHULQH�J|UH���HQW�EDV\RQ�VÕUDVÕQ-
GD� SQ|PRQLVL� ROPD\DQ�� LQYD]LI� PHNDQLN� YHQWLODV\RQ�
GHVWH÷LQGHNL� KDVWDGD� HQW�EDV\RQGDQ� ��� VDDW� VRQUD� JHOLúHQ�
SQ|PRQL��RODUDN�WDQÕPODQGÕ������

ʈ[\I\Q[\QS�)VITQb
6366�VRIWZDUH�YHUVLRQ�������6WDWLVWLFDO�3DFNDJH�IRU�WKH�6RFLDO-
6FLHQFHV��,%0��86$��SURJUDPÕ�NXOODQÕOGÕ��dDOÕúPDGD�\HU�DODQ�
NDWHJRULN� GH÷LúNHQOHU� PXWODN� IUHNDQV� �Q�� YH� \�]GH� ���� LOH��
V�UHNOL�GH÷LúNHQOHU�LVH�RUWDODPD���VWDQGDUW�VDSPD��PLQLPXP�YH�
PDNVLPXP�� RODUDN� VXQXOPXúWXU�� 1RUPDOOLN� DQDOL]L�

Tablo IV:�(QW�EDV\RQ�úHNOL�YH�PRUWDOLWH�RUDQODUÕ��

<):<1̪5)�
dDOÕúPDPÕ]GD� 9ø3� HWL\RORMLVLQGHQ� VRUXPOX� HQ� VÕN� �o� HWNHQ�
VÕUDVÕ� LOH��$FLQHWREDFWHU� EDXPDQQLL�� 3VHXGRPRQDV� DHUXJLQRVD�
YH�.OHEVLHOOD�VSS��RODUDN�WHVSLW�HGLOPLú�ROXS������\ÕOÕ�YHULOHULQH�
J|UH��ONHPL]�JHQHOLQGHNL�9ø3�HWNHQL�VÕNOÕN�VÕUDVÕ�LOH�D\QÕGÕU�����
7UDYPD� VRQUDVÕ� KDVWDQH\H� YDUPDGDQ� |QFH� \DSÕODQ� DFLO�
HQW�EDV\RQODU� YH� SQ|PRQL� JHOLúLPLQLQ� GH÷HUOHQGLULOGL÷L� ELU�
oDOÕúPDGD��DFLO�HQW�EH�HGLOHQ�WUDYPD�KDVWDODUÕQÕQ����¶LQGH�9ø3�
JHOLúWL÷L� J|VWHULOPLúWLU� ����� %HQ]HU� ELU� GL÷HU� oDOÕúPDGD� LVH�
KDVWDQH� GÕúÕQGD� JHOLúHQ� NDUGL\DN� DUUHVWOHU� QHWLFHVLQGH� \DSÕODQ�
DFLO�HQW�EDV\RQODUGD�9ø3�JHOLúPH�RUDQÕ�����RODUDN�UDSRU�HGLO��
PLú� �����$\UÕFD� DFLO� HQW�EDV\RQ� VRQUDVÕ�9ø3� JHOLúLP� RUDQÕQÕQ�
HOHNWLI�HQW�EDV\RQD�J|UH�GDKD�ID]OD�ROGX÷XQX�J|VWHUHQ�oDOÕúPD-
ODU� GD� PHYFXWWXU�� 'HFHOOH� YH� DUNDGDúODUÕQÕQ� oDOÕúPDVÕQGD�
HQW�EDV\RQ�VHEHSOHUL�� �NDUGL\R�UHVSLUDWXYDU�DUUHVW��� �Q|URORMLN�
YH\D�PHWDEROLN�QHGHQOL�NRPD����WUDYPD��YH��NDUGL\R�UHVSLUDWX-
YDU�\HWPH]OLN��ROPDN��]HUH�G|UW�DQD�NDWHJRULGH�JUXSODQGÕUÕOPÕú��
%X� oDOÕúPDQÕQ� VRQXFXQGD� NDUGL\R�UHVSLUDWXYDU� DUUHVW� VRQUDVÕ�
\DSÕODQ� HQW�EDV\RQXQ� 9ø3� JHOLúLPL� LoLQ� ED÷ÕPVÕ]� ULVN�
IDNW|UOHULQGHQ� ELUL� ROGX÷X� EHOLUWLOPLúWLU� ����� dDOÕúPDPÕ]GD� GD�
HQW�EDV\RQ�úHNOL�JHUL\H�G|Q�N�RODUDN�DUDúWÕUÕOGÕ÷ÕQGD��9ø3�WDQÕOÕ�
EX�YDNDODUÕQ���¶XQD� ������DFLO�HQW�EDV\RQ�\DSÕOGÕ÷Õ�J|U�OG���
%X� VRQXFXQ�� DFLO� HQW�EDV\RQODU� VÕUDVÕQGD� HQIHNVL\RQ� NRQWURO�
|QOHPOHULQH� \HWHULQFH� X\XP� VD÷ODQDPDPDVÕ� LOH� LOLúNLOL�
RODELOHFH÷L�G�ú�Q�OG���

.DODQXULD�YH�DUNDGDúODUÕQÕQ�GHUOHPHVLQGH�9ø3�ULVNLQLQ�PHNDQLN�
YHQWLODV\RQXQ�LON�EHú�J�Q�QGH�HQ�\�NVHN�ROGX÷X�YH�HQW�EDV\RQ�
LOH�9ø3�JHOLúLPL�DUDVÕQGDNL�RUWDODPD�V�UHQLQ�LVH�����J�Q�ROGX÷X�
EHOLUWLOPHVLQH� NDUúÕQ�� oDOÕúPDPÕ]GD� KDVWDODUÕQ� JHQHOLQGH�
HQW�EDV\RQ� VRQUDVÕ�9ø3�JHOLúLPLQH�NDGDU�JHoHQ�RUWDODPD� V�UH�
�������� J�Q� �PLQ���PDNV����� VDSWDQGÕ� ����� 1VHLU� YH�
DUNDGDúODUÕQÕQ� oDOÕúPDVÕQGD� EX� V�UH� ������ J�Q� RODUDN� WHVSLW�
HGLOPLú� ����� dDOÕúPDPÕ]GD� DFLO� HQW�EDV\RQODUGD�9ø3� JHOLúLPL�
LoLQ� JHoHQ� V�UHQLQ� HOHNWLI� HQW�EDV\RQD�J|UH� GDKD�NÕVD� ROGX÷X�
J|U�OG��� $FLO� HQW�EDV\RQODUGD� 9ø3� JHOLúLPLQH� NDGDU� JHoHQ�
RUWDODPD�V�UH�����J�Q�LNHQ��HOHNWLI�HQW�EDV\RQODUGD�EX�V�UH�����
J�Q�ROXS�IDUN� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�VDSWDQGÕ��<DSÕODQ�ELU�
oDOÕúPDGD�YHQWLODV\RQ�VRQUDVÕ�LON�G|UW�J�Q�LoLQGH�JHOLúHQ�HUNHQ�
EDúODQJÕoOÕ� 9ø3¶OHULQ� �����¶LQLQ� DFLO� VHUYLVWH� \DSÕODQ�
HQW�EDV\RQODUD�ED÷OÕ�ROGX÷X�ELOGLULOPLúWLU�������
9ø3�LOH� LOLúNLOL�PRUWDOLWH�RUDQODUÕ�JHUHN��ONHPL]GH�JHUHNVH�VRQ�
NÕODYX]ODUGD� ������� DUDVÕQGD� ELOGLULOPHNWHGLU� ����� <R÷XQ�
EDNÕPGD� HQW�EH� KDVWDODUGD� SHN� oRN� IDNW|U� PRUWDOLWH� �]HULQH�
HWNLOL�RODELOHFH÷LQGHQ�VDGHFH�9ø3¶H�ED÷OÕ�PRUWDOLWHQLQ�ELOLQPHVL�
J�o�ROPDNOD�ELUOLNWH��EX�NRQXGD�\DSÕODQ�ELU�PHWDDQDOL]GH�RUDQ�
����RODUDN�ELOGLULOPLúWLU�������

dDOÕúPDPÕ]GD� KDVWDODUÕQ� JHQHOLQGH� NDED� PRUWDOLWH� RUDQODUÕ�� ��
J�Q�PRUWDOLWH���������J�Q�PRUWDOLWH�����������J�Q�PRUWDOLWH�
������ RODUDN� VDSWDQGÕ�� .DED� PRUWDOLWH� YH� HQW�EDV\RQXQ�
\DSÕOGÕ÷Õ� \HU� DUDVÕQGD� LVWDWLVWLNVHO� DQODPOÕ� LOLúNL� VDSWDQPDGÕ��
$\UÕFD�DFLO�YH�HOHNWLI�HQW�EDV\RQ�JUXSODUÕ�DUDVÕQGD�������YH����
J�Q�NDED�PRUWDOLWH�RUDQODUÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�DQODPOÕ�IDUN�
VDSWDQPDGÕ�� $UXPXJDP� YH� DUNDGDúODUÕQÕQ� oDOÕúPDVÕQGD� W�P�
VHEHSOHUH� ED÷OÕ� PRUWDOLWH� ����� RODUDN� ELOGLULOPLú� YH�
HQW�EDV\RQXQ� \DSÕOGÕ÷Õ� \HU� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� �KDVWDQH�
|QFHVL� YH� KDVWDQHGH� DFLO� VHUYLVWH� \DSÕODQ� HQW�EDV\RQODUGD��
PRUWDOLWH�RUDQÕ�DoÕVÕQGDQ�IDUN�VDSWDQPDPÕúWÕU�������

iITÜ̫UIVÜV�3Ü[Ü\TÜTÜSTIZÜ
%X�oDOÕúPD��WHPHO�RODUDN�DFLO�HQW�EDV\RQ�JLULúLPOHULQGH�HQIHN-
VL\RQ�NRQWURO�|QOHPOHULQH�\HWHULQFH� ULD\HW�HGLOPHGL÷L�J|]OHPL�
YH�YDUVD\ÕPÕ�LOH�\ROD�oÕNÕODUDN�WDVDUODQPÕú�ELU�oDOÕúPDGÕU��$UUHVW�
VRQUDVÕ�HQW�EDV\RQODU��DFLO�HQW�EDV\RQ��RODUDN�NDEXO�HGLOPLúWLU��
$QFDN� oDOÕúPDQÕQ� UHWURVSHNWLI� ROPDVÕ� YH� EX� QHGHQOH� KHU�
HQW�EDV\RQ� LúOHPLQLQ�� HQIHNVL\RQ� NRQWURO� |QOHPOHULQH� X\XOXS�
X\XOPDGÕ÷Õ� \D� GD� EDúDUÕVÕ]� HQW�EDV\RQD� ED÷OÕ� GHQHPH� VD\ÕVÕ�
DoÕVÕQGDQ� GLUHNW� J|]OHPOHQHPHPLú� ROPDVÕ� EX� oDOÕúPDQÕQ�
NÕVÕWOÕOÕNODUÕGÕU��.RQX�LOH�LOJLOL�GDKD�ID]OD�VD\ÕGD�KDVWD�LoHUHQ�YH�
HQW�EDV\RQ� LúOHPLQLQ� HQIHNVL\RQ� NRQWURO� |QOHPOHUL� DoÕVÕQGDQ�
J|]OHPOHQHELOGL÷L�� SURVSHNWLI� WDVDUODQDFDN� oDOÕúPDODUD� LKWL\Do�
YDUGÕU�

;76=i�
6RQXo� RODUDN�� oDOÕúPDPÕ]GD� DFLO� HQW�EDV\RQODUGD� HOHNWLIOHUH�
J|UH� 9ø3� JHOLúPH� V�UHVLQLQ� GDKD� NÕVD� ROGX÷X�� DQFDN� DFLO� YH�
HOHNWLI� HQW�EDV\RQODU� DUDVÕQGD� W�P� QHGHQOHUH� ED÷OÕ� NDED�
PRUWDOLWH� DoÕVÕQGDQ� IDUN� ROPDGÕ÷Õ� VDSWDQPÕúWÕU�� $\QÕ� úHNLOGH�
HQW�EDV\RQ�\DSÕODQ�\HU�YH�PRUWDOLWH�DUDVÕQGD�GD�DQODPOÕ� LOLúNL�
VDSWDQPDPÕúWÕU��

(WLN�.XUXO�.DUDUÕ��
%X�oDOÕúPDQÕQ�HWLN�RQD\Õ����������NDUDU�QR�LOH�6�%�h��$QWDO\D�
(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�.OLQLN�$UDúWÕUPDODU�(WLN�.XUXOX�
WDUDIÕQGDQ�YHULOPLúWLU��%X�oDOÕúPD�+HOVLQNL�ELOGLUJHVLQH��DUDúWÕU-
PD�YH�\D\ÕQ�HWL÷LQH�X\JXQ�RODUDN�\DSÕOPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU�.�'�g�� 7DVDUÕP�.�'�g��� .D\QDNODU�$�6�.��� .�'�g��
0�'��� 9HUL� 7RSODQPDVÕ�� .�'�g�� 0�'��� $�6�.��� $QDOL]�)�.���
/LWHUDW�U� 7DUDPDVÕ�.�'�g��� $�6�.��� <D]Õ\Õ� <D]DQ�� .�'�g���
(OHúWLUHO�øQFHOHPH�.�'�g���)�.���$�6�.�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN��
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU�

6XQXOGX÷X�.RQJUH��
%X� oDOÕúPD� ;;,�� 7�UN� .OLQLN� 0LNUREL\RORML� YH� (QIHNVL\RQ�
+DVWDOÕNODUÕ�.RQJUHVL��./ø0ø.������¶�GH��������0D\ÕV�������
RQOLQH�NRQJUH��V|]O��ELOGLUL�RODUDN�VXQXOPXúWXU��
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RQVHW�RI�9$3�ZDV���������GD\V��7KH�PHDQ�WLPH�WR�RQVHW�RI�9$3�
ZDV� VKRUWHU� LQ� HPHUJHQW� LQWXEDWLRQ� WKDQ� HOHFWLYH� LQWXEDWLRQV�
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HQIHNVL\RQODUGDQ�ROXS�PRUWDOLWHVLQLQ�\�NVHN�ROPDVÕ��KDVWDQHGH�
NDOÕú�V�UHVLQL�YH�PDOL\HWL�DUWÕUPDVÕ�DoÕVÕQGDQ�|QHP�DU]�HWPHNWH-
GLU�� 0HNDQLN� YHQWLODV\RQ� �09�� WHN� EDúÕQD� KDVWDQH� ND\QDNOÕ�
SQ|PRQL�ULVNLQL������NDW�DUWÕUPDNWDGÕU������
(QW�EDV\RQXQ�\DSÕOGÕ÷Õ�\HU�YH�HQW�EDV\RQXQ�DFLO�YH\D�HOHNWLI�
ROPDVÕ�9ø3�JHOLúLPLQL� HWNLOH\HQ� IDNW|UOHUGHQGLU��g]HOOLNOH� DFLO�
\DSÕODQ� HQW�EDV\RQODU�9ø3�JHOLúLPL� DoÕVÕQGDQ� ULVN� IDNW|UOHULQ-
GHQ�NDEXO�HGLOPHNWHGLU��$FLO�VHUYLV�YH\D�KDVWDQH�GÕúÕQGD�\DSÕODQ�
DFLO� HQW�EDV\RQODUGD� KDVWDODUÕQ� ������¶LQGH� 9ø3� JHOLúWL÷L�
J|VWHULOPLúWLU��������%XQXQ�\DQÕQGD�WUDYPD�KDVWDODUÕQD�\DSÕODQ�
HQW�EDV\RQODU� VRQUDVÕ� 9ø3� JHOLúLPLQL� LQFHOH\HQ� ELU� GL÷HU�
oDOÕúPDGD�LVH�KDVWDQH�|QFHVL�HQW�EDV\RQODUÕQ�9ø3�JHOLúLPL�LoLQ�
ULVN�ROXúWXUPDGÕ÷Õ�UDSRUODQPÕúWÕU������
%X� NRQXGD� IDUNOÕ� J|U�úOHULQ� ROPDVÕ� YH� HQIHNVL\RQ� NRQWURO�
|QOHPOHULQH�DFLO�HQW�EDV\RQ�VÕUDVÕQGD�\HWHUOL�X\XPXQ�ROPDGÕ÷Õ�
J|]OHPOHQGL÷LQGHQ�� oDOÕúPDPÕ]GD� HQW�EDV\RQXQ� HOHNWLI� YH\D�

DFLO� NRúXOODUGD� \DSÕOPDVÕQÕQ� YH� HQW�EDV\RQXQ�\DSÕOGÕ÷Õ� \HULQ��
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VL�DPDoODQGÕ��
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hONHPL]GH�6$56�&R9���SDQGHPLVL�EDúODPDGDQ�|QFH����ùXEDW�
��������ùXEDW������WDULKOHUL�DUDVÕQGD�KDVWDQHPL]�\R÷XQ�EDNÕP�
�QLWHOHULQGH�\DWDQ�9ø3� WDQÕVÕ�DOPÕú�����\Dú�YH��]HUL�KDVWDODUÕQ�
GRV\DODUÕ� UHWURVSHNWLI� RODUDN� LQFHOHQGL�� 9HULOHU� HQIHNVL\RQ�
KDVWDOÕNODUÕ�X]PDQ�KHNLPLQFH�KDVWD�WDNLEL�VÕUDVÕQGD�UXWLQ�RODUDN�
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EDNÕPD� \DWÕú� QHGHQL�� HQW�EDV\RQXQ� úHNOL� �HOHNWLI�� DFLO���
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\DWDQ� KDVWD� VHUYLVL�� \R÷XQ� EDNÕP�� DPHOL\DWKDQH��� HQW�EDV\RQ�
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HOGLYHQ�JL\LOPHVL�YH�ODULQJRVNRS�VHWLQLQ�X\JXQ�DoÕOPDVÕ�YH�VWHULO�
PDO]HPHOHULQ� VWHULOOL÷LQLQ� GHYDPOÕOÕ÷ÕQÕQ� VD÷ODQPDVÕ� JLEL�
GDYUDQÕúODUD� ]DPDQ� NDODQ� HQW�EDV\RQODU� HOHNWLI� HQW�EDV\RQ�
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DOÕQGÕ÷Õ�JLEL��KDVWDQH�|QFHVL�DODQGD�KDVWD�DUUHVW�ROPDGDQ�KDYD�
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6�UYH\DQV�5HKEHUL������NULWHUOHULQH�J|UH���HQW�EDV\RQ�VÕUDVÕQ-
GD� SQ|PRQLVL� ROPD\DQ�� LQYD]LI� PHNDQLN� YHQWLODV\RQ�
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dDOÕúPDPÕ]GD� 9ø3� HWL\RORMLVLQGHQ� VRUXPOX� HQ� VÕN� �o� HWNHQ�
VÕUDVÕ� LOH��$FLQHWREDFWHU� EDXPDQQLL�� 3VHXGRPRQDV� DHUXJLQRVD�
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JHOLúWL÷L� J|VWHULOPLúWLU� ����� %HQ]HU� ELU� GL÷HU� oDOÕúPDGD� LVH�
KDVWDQH� GÕúÕQGD� JHOLúHQ� NDUGL\DN� DUUHVWOHU� QHWLFHVLQGH� \DSÕODQ�
DFLO�HQW�EDV\RQODUGD�9ø3�JHOLúPH�RUDQÕ�����RODUDN�UDSRU�HGLO��
PLú� �����$\UÕFD� DFLO� HQW�EDV\RQ� VRQUDVÕ�9ø3� JHOLúLP� RUDQÕQÕQ�
HOHNWLI�HQW�EDV\RQD�J|UH�GDKD�ID]OD�ROGX÷XQX�J|VWHUHQ�oDOÕúPD-
ODU� GD� PHYFXWWXU�� 'HFHOOH� YH� DUNDGDúODUÕQÕQ� oDOÕúPDVÕQGD�
HQW�EDV\RQ�VHEHSOHUL�� �NDUGL\R�UHVSLUDWXYDU�DUUHVW��� �Q|URORMLN�
YH\D�PHWDEROLN�QHGHQOL�NRPD����WUDYPD��YH��NDUGL\R�UHVSLUDWX-
YDU�\HWPH]OLN��ROPDN��]HUH�G|UW�DQD�NDWHJRULGH�JUXSODQGÕUÕOPÕú��
%X� oDOÕúPDQÕQ� VRQXFXQGD� NDUGL\R�UHVSLUDWXYDU� DUUHVW� VRQUDVÕ�
\DSÕODQ� HQW�EDV\RQXQ� 9ø3� JHOLúLPL� LoLQ� ED÷ÕPVÕ]� ULVN�
IDNW|UOHULQGHQ� ELUL� ROGX÷X� EHOLUWLOPLúWLU� ����� dDOÕúPDPÕ]GD� GD�
HQW�EDV\RQ�úHNOL�JHUL\H�G|Q�N�RODUDN�DUDúWÕUÕOGÕ÷ÕQGD��9ø3�WDQÕOÕ�
EX�YDNDODUÕQ���¶XQD� ������DFLO�HQW�EDV\RQ�\DSÕOGÕ÷Õ�J|U�OG���
%X� VRQXFXQ�� DFLO� HQW�EDV\RQODU� VÕUDVÕQGD� HQIHNVL\RQ� NRQWURO�
|QOHPOHULQH� \HWHULQFH� X\XP� VD÷ODQDPDPDVÕ� LOH� LOLúNLOL�
RODELOHFH÷L�G�ú�Q�OG���

.DODQXULD�YH�DUNDGDúODUÕQÕQ�GHUOHPHVLQGH�9ø3�ULVNLQLQ�PHNDQLN�
YHQWLODV\RQXQ�LON�EHú�J�Q�QGH�HQ�\�NVHN�ROGX÷X�YH�HQW�EDV\RQ�
LOH�9ø3�JHOLúLPL�DUDVÕQGDNL�RUWDODPD�V�UHQLQ�LVH�����J�Q�ROGX÷X�
EHOLUWLOPHVLQH� NDUúÕQ�� oDOÕúPDPÕ]GD� KDVWDODUÕQ� JHQHOLQGH�
HQW�EDV\RQ� VRQUDVÕ�9ø3�JHOLúLPLQH�NDGDU�JHoHQ�RUWDODPD� V�UH�
�������� J�Q� �PLQ���PDNV����� VDSWDQGÕ� ����� 1VHLU� YH�
DUNDGDúODUÕQÕQ� oDOÕúPDVÕQGD� EX� V�UH� ������ J�Q� RODUDN� WHVSLW�
HGLOPLú� ����� dDOÕúPDPÕ]GD� DFLO� HQW�EDV\RQODUGD�9ø3� JHOLúLPL�
LoLQ� JHoHQ� V�UHQLQ� HOHNWLI� HQW�EDV\RQD�J|UH� GDKD�NÕVD� ROGX÷X�
J|U�OG��� $FLO� HQW�EDV\RQODUGD� 9ø3� JHOLúLPLQH� NDGDU� JHoHQ�
RUWDODPD�V�UH�����J�Q�LNHQ��HOHNWLI�HQW�EDV\RQODUGD�EX�V�UH�����
J�Q�ROXS�IDUN� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�VDSWDQGÕ��<DSÕODQ�ELU�
oDOÕúPDGD�YHQWLODV\RQ�VRQUDVÕ�LON�G|UW�J�Q�LoLQGH�JHOLúHQ�HUNHQ�
EDúODQJÕoOÕ� 9ø3¶OHULQ� �����¶LQLQ� DFLO� VHUYLVWH� \DSÕODQ�
HQW�EDV\RQODUD�ED÷OÕ�ROGX÷X�ELOGLULOPLúWLU�������
9ø3�LOH� LOLúNLOL�PRUWDOLWH�RUDQODUÕ�JHUHN��ONHPL]GH�JHUHNVH�VRQ�
NÕODYX]ODUGD� ������� DUDVÕQGD� ELOGLULOPHNWHGLU� ����� <R÷XQ�
EDNÕPGD� HQW�EH� KDVWDODUGD� SHN� oRN� IDNW|U� PRUWDOLWH� �]HULQH�
HWNLOL�RODELOHFH÷LQGHQ�VDGHFH�9ø3¶H�ED÷OÕ�PRUWDOLWHQLQ�ELOLQPHVL�
J�o�ROPDNOD�ELUOLNWH��EX�NRQXGD�\DSÕODQ�ELU�PHWDDQDOL]GH�RUDQ�
����RODUDN�ELOGLULOPLúWLU�������

dDOÕúPDPÕ]GD� KDVWDODUÕQ� JHQHOLQGH� NDED� PRUWDOLWH� RUDQODUÕ�� ��
J�Q�PRUWDOLWH���������J�Q�PRUWDOLWH�����������J�Q�PRUWDOLWH�
������ RODUDN� VDSWDQGÕ�� .DED� PRUWDOLWH� YH� HQW�EDV\RQXQ�
\DSÕOGÕ÷Õ� \HU� DUDVÕQGD� LVWDWLVWLNVHO� DQODPOÕ� LOLúNL� VDSWDQPDGÕ��
$\UÕFD�DFLO�YH�HOHNWLI�HQW�EDV\RQ�JUXSODUÕ�DUDVÕQGD�������YH����
J�Q�NDED�PRUWDOLWH�RUDQODUÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�DQODPOÕ�IDUN�
VDSWDQPDGÕ�� $UXPXJDP� YH� DUNDGDúODUÕQÕQ� oDOÕúPDVÕQGD� W�P�
VHEHSOHUH� ED÷OÕ� PRUWDOLWH� ����� RODUDN� ELOGLULOPLú� YH�
HQW�EDV\RQXQ� \DSÕOGÕ÷Õ� \HU� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� �KDVWDQH�
|QFHVL� YH� KDVWDQHGH� DFLO� VHUYLVWH� \DSÕODQ� HQW�EDV\RQODUGD��
PRUWDOLWH�RUDQÕ�DoÕVÕQGDQ�IDUN�VDSWDQPDPÕúWÕU�������

iITÜ̫UIVÜV�3Ü[Ü\TÜTÜSTIZÜ
%X�oDOÕúPD��WHPHO�RODUDN�DFLO�HQW�EDV\RQ�JLULúLPOHULQGH�HQIHN-
VL\RQ�NRQWURO�|QOHPOHULQH�\HWHULQFH� ULD\HW�HGLOPHGL÷L�J|]OHPL�
YH�YDUVD\ÕPÕ�LOH�\ROD�oÕNÕODUDN�WDVDUODQPÕú�ELU�oDOÕúPDGÕU��$UUHVW�
VRQUDVÕ�HQW�EDV\RQODU��DFLO�HQW�EDV\RQ��RODUDN�NDEXO�HGLOPLúWLU��
$QFDN� oDOÕúPDQÕQ� UHWURVSHNWLI� ROPDVÕ� YH� EX� QHGHQOH� KHU�
HQW�EDV\RQ� LúOHPLQLQ�� HQIHNVL\RQ� NRQWURO� |QOHPOHULQH� X\XOXS�
X\XOPDGÕ÷Õ� \D� GD� EDúDUÕVÕ]� HQW�EDV\RQD� ED÷OÕ� GHQHPH� VD\ÕVÕ�
DoÕVÕQGDQ� GLUHNW� J|]OHPOHQHPHPLú� ROPDVÕ� EX� oDOÕúPDQÕQ�
NÕVÕWOÕOÕNODUÕGÕU��.RQX�LOH�LOJLOL�GDKD�ID]OD�VD\ÕGD�KDVWD�LoHUHQ�YH�
HQW�EDV\RQ� LúOHPLQLQ� HQIHNVL\RQ� NRQWURO� |QOHPOHUL� DoÕVÕQGDQ�
J|]OHPOHQHELOGL÷L�� SURVSHNWLI� WDVDUODQDFDN� oDOÕúPDODUD� LKWL\Do�
YDUGÕU�

;76=i�
6RQXo� RODUDN�� oDOÕúPDPÕ]GD� DFLO� HQW�EDV\RQODUGD� HOHNWLIOHUH�
J|UH� 9ø3� JHOLúPH� V�UHVLQLQ� GDKD� NÕVD� ROGX÷X�� DQFDN� DFLO� YH�
HOHNWLI� HQW�EDV\RQODU� DUDVÕQGD� W�P� QHGHQOHUH� ED÷OÕ� NDED�
PRUWDOLWH� DoÕVÕQGDQ� IDUN� ROPDGÕ÷Õ� VDSWDQPÕúWÕU�� $\QÕ� úHNLOGH�
HQW�EDV\RQ�\DSÕODQ�\HU�YH�PRUWDOLWH�DUDVÕQGD�GD�DQODPOÕ� LOLúNL�
VDSWDQPDPÕúWÕU��

(WLN�.XUXO�.DUDUÕ��
%X�oDOÕúPDQÕQ�HWLN�RQD\Õ����������NDUDU�QR�LOH�6�%�h��$QWDO\D�
(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�.OLQLN�$UDúWÕUPDODU�(WLN�.XUXOX�
WDUDIÕQGDQ�YHULOPLúWLU��%X�oDOÕúPD�+HOVLQNL�ELOGLUJHVLQH��DUDúWÕU-
PD�YH�\D\ÕQ�HWL÷LQH�X\JXQ�RODUDN�\DSÕOPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU�.�'�g�� 7DVDUÕP�.�'�g��� .D\QDNODU�$�6�.��� .�'�g��
0�'��� 9HUL� 7RSODQPDVÕ�� .�'�g�� 0�'��� $�6�.��� $QDOL]�)�.���
/LWHUDW�U� 7DUDPDVÕ�.�'�g��� $�6�.��� <D]Õ\Õ� <D]DQ�� .�'�g���
(OHúWLUHO�øQFHOHPH�.�'�g���)�.���$�6�.�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN��
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU�

6XQXOGX÷X�.RQJUH��
%X� oDOÕúPD� ;;,�� 7�UN� .OLQLN� 0LNUREL\RORML� YH� (QIHNVL\RQ�
+DVWDOÕNODUÕ�.RQJUHVL��./ø0ø.������¶�GH��������0D\ÕV�������
RQOLQH�NRQJUH��V|]O��ELOGLUL�RODUDN�VXQXOPXúWXU��



ÖZ
Amaç: 
dDOÕúPDPÕ]GD�HQW�EDV\RQ�úHNOLQLQ��HOHNWLI�YH\D�DFLO��YH�HQW�EDV\RQXQ�\DSÕOGÕ÷Õ�\HULQ��YHQWLODW|U�
LOLúNLOL�SQ|PRQL��9ø3��JHOLúLPL��]HULQH�HWNLVLQLQ�LQFHOHQPHVL�DPDoODQPÕúWÕU�

Gereç ve Yöntemler: 
��ùXEDW������YH����ùXEDW������ WDULKOHUL�DUDVÕQGD�9ø3� WDQÕVÕ�DOPÕú��HULúNLQ�KDVWDODU�oDOÕúPD\D�
DOÕQGÕ��<DWÕú�QHGHQL��HQW�EDV\RQ�úHNOL��HOHNWLI��DFLO���HQW�EDV\RQXQ�\DSÕOGÕ÷Õ�\HU��KDVWDQH�|QFHVL�
DODQGD��DFLO�VHUYLV��\DWDQ�KDVWD�VHUYLVL��\R÷XQ�EDNÕP��DPHOL\DWKDQH���9ø3�JHOLúHQH�NDGDU�JHoHQ�
V�UH�YH�PRUWDOLWH�GXUXPODUÕ�UHWURVSHNWLI�RODUDN�LQFHOHQGL��

Bulgular: 
dDOÕúPD\D�����9ø3�WDQÕOÕ�KDVWD�GDKLO�HGLOGL��+DVWDODUÕQ����¶LQH�DFLO�HQW�EDV\RQ�����¶LQH�HOHNWLI�
HQW�EDV\RQ�\DSÕOGÕ÷Õ� VDSWDQGÕ��(QW�EDV\RQ� VRQUDVÕ�9ø3�JHOLúLPLQH�NDGDU�JHoHQ�RUWDODPD� V�UH�
�������� J�QG���$FLO� HQW�EDV\RQODUGD�9ø3� JHOLúLPLQH� NDGDU� JHoHQ� V�UH� HOHNWLI� HQW�EDV\RQODUD�
J|UH�GDKD�NÕVD� LGL� �VÕUDVÕ\OD���������YV���������J�Q��S ��������+DVWDODUÕQ������¶XQXQ�\R÷XQ�
EDNÕPGD�������¶VLQLQ� DFLO� VHUYLVWH�������¶VLQLQ� DPHOL\DW� |QFHVLQGH�������¶VLQLQ� \DWDQ� KDVWD�
VHUYLVLQGH� YH������¶VÕQÕQ� KDVWDQH\H� JHWLULOPHGHQ�|QFH� KDVWDQH� |QFHVL� DODQGD� HQW�EH� HGLOGL÷L�
J|U�OG���<HGL� J�Q� PRUWDOLWH� ����� ��� J�Q� PRUWDOLWH� ������� ��� J�Q� PRUWDOLWH� ������ RODUDN�
VDSWDQGÕ�� .DED� PRUWDOLWH� LOH� HQW�EDV\RQXQ� \DSÕOGÕ÷Õ� \HU� DUDVÕQGD� LVWDWLVWLNVHO� DQODPOÕ� LOLúNL�
VDSWDQPDGÕ��S ��������$FLO�YH�HOHNWLI�HQW�EDV\RQ�\DSÕODQ�KDVWDODUGD�9ø3�VRQUDVÕ�������YH����J�Q�
PRUWDOLWH�RUDQODUÕ�DoÕVÕQGDQ�IDUN�VDSWDQPDGÕ���

Sonuç: 
$FLO�HQW�EDV\RQODUGD�HOHNWLIOHUH�J|UH�9ø3�JHOLúPH�V�UHVLQLQ�GDKD�NÕVD�ROGX÷X��S ��������DQFDN�
DFLO�YH�HOHNWLI�HQW�EDV\RQODU�DUDVÕQGD�W�P�QHGHQOHUH�ED÷OÕ�NDED�PRUWDOLWH�DoÕVÕQGDQ�IDUN�ROPDGÕ÷Õ�
VDSWDQPÕúWÕU��$\QÕ�úHNLOGH�HQW�EDV\RQ�\DSÕODQ�\HU�YH�PRUWDOLWH�DUDVÕQGD�GD�DQODPOÕ�LOLúNL�VDSWDQ-
PDPÕúWÕU��

Anahtar Kelimeler: 
(QW�EDV\RQ�úHNOL��(QW�EDV\RQ�\HUL��9HQWLODW|U�LOLúNLOL�SQ|PRQL��0RUWDOLWH

6KDSLUR�:LON� WHVWL� LOH� \DSÕOGÕ�� .DWHJRULN� GH÷LúNHQOHU� 3HDUVRQ�
NL�NDUH� YH\D� )LVKHU¶V� H[DFW� WHVW� YH� V�UHNOL� GH÷LúNHQOHU� LVH�
6WXGHQW� W�WHVW� YH\D� 0DQQ�:KLWQH\� WHVWL� NXOODQÕODUDN� DQDOL]�
HGLOGL�� ������LQ�DOWÕQGDNL�S�GH÷HUOHUL� LVWDWLVWLNVHO�DQODPOÕ�NDEXO�
HGLOGL��

BULGULAR
dDOÕúPDQÕQ�\DSÕOGÕ÷Õ�KDVWDQHPL]������\DWDN�NDSDVLWHVL�YH�����
HULúNLQ� \R÷XQ� EDNÕP� \DWDN� VD\ÕVÕ� LOH� KL]PHW� YHUHQ� �o�QF��
EDVDPDN�ELU�H÷LWLP�YH�DUDúWÕUPD�KDVWDQHVLGLU����ùXEDW������YH�
���ùXEDW������WDULKOHUL�DUDVÕQGD�\R÷XQ�EDNÕPD�\DWDQ�KDVWDODU-
GDQ�����KDVWD\D�9ø3�WDQÕVÕ�NRQPXú�ROGX÷X�WHVSLW�HGLOGL�������
\ÕOÕQGD�9ø3�KÕ]Õ�������YHQWLODW|U�J�Q��LoLQ������VDSWDQGÕ��9ø3�
WDQÕVÕ� DODQ� DUGÕúÕN� ���� KDVWDGDQ� HQW�EDV\RQ� YHULOHULQH�
XODúÕODELOHQ�����KDVWD�oDOÕúPD\D�GDKLO�HGLOGL��

+DVWDODUÕQ����¶����������HUNHN�LGL��2UWDODPD�\Dú�����������\ÕO�
�PLQ�����PDNV������PHG�����VDSWDQGÕ��+DVWDODUÕQ�\R÷XQ�EDNÕPD�
\DWÕú�QHGHQOHUL�LQFHOHQGL÷LQGH�VHUHEUR�YDVN�OHU�SDWRORMLOHULQ�LON�
VÕUDGD�\HU�DOGÕ÷Õ�J|U�OG�����������<R÷XQ�EDNÕP�\DWÕú�QHGHQOHUL�
7DEOR�,¶GH�J|VWHULOPLúWLU��

Tablo I: <R÷XQ�EDNÕPD�\DWÕú�QHGHQOHUL��

+DVWDODUÕQ� NRPRUELG� KDVWDOÕNODUÕ� GH÷HUOHQGLULOGL÷LQGH� LON� �o�
VÕUDGD� KLSHUWDQVL\RQ�� VHUHEUR�YDVN�OHU� KDVWDOÕN� YH� GL\DEHWHV�
PHOOLWXV� VDSWDQGÕ�� .RPRUELG� KDVWDOÕNODU� 7DEOR� ,,¶GH� J|VWHULO��
PLúWLU�

Tablo II: .RPRUELG�KDVWDOÕNODU��

+DVWDODUGDQ� DOÕQDQ� HQGRWUDNHDO� DVSLUDW� N�OW�UOHULQGH� HQ� VÕN�
$FLQHWREDFWHU�EDXPDQQLL���������YH�3VHXGRPRQDV�DHUXJLQRVD�
�������� L]ROH� HGLOGL��(QGRWUDNHDO� DVSLUDW� N�OW�UOHULQGH� �UH\HQ�
HWNHQ�PLNURRUJDQL]PDODU�7DEOR�,,,¶WH�VÕNOÕN�VÕUDVÕ�LOH�YHULOPLúWLU�

Tablo III: 9ø3�HWNHQL�PLNURRUJDQL]PDODU�

dDOÕúPDPÕ]GD� ���� 9ø3� ROJXVXQGD� HQW�EDV\RQ� úHNOL� JHUL\H�
G|Q�N� RODUDN� DUDúWÕUÕOGÕ�� YDNDODUÕQ� ��¶XQD� ������ DFLO�
HQW�EDV\RQ����¶LQH�������HOHNWLI�HQW�EDV\RQ�\DSÕOGÕ÷Õ�VDSWDQGÕ��
+DVWDODUÕQ�JHQHOLQGH�HQW�EDV\RQ�VRQUDVÕ�9ø3�JHOLúLPLQH�NDGDU�
JHoHQ� RUWDODPD� V�UH� �������� J�Q� �PLQ���PDNV����� LGL�� $FLO�
HQW�EDV\RQODUGD� 9ø3� JHOLúLPLQH� NDGDU� JHoHQ� RUWDODPD� V�UH�
��������J�Q�LNHQ��HOHNWLI�HQW�EDV\RQODUGD�EX�V�UH���������J�Q�
ROXS� JUXSODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN�
VDSWDQGÕ��S ���������

(QW�EDV\RQ� \DSÕODQ� \HU� GH÷HUOHQGLULOGL÷LQGH�� ��� KDVWDQÕQ�
��������\R÷XQ�EDNÕPGD�����KDVWDQÕQ���������DFLO�VHUYLVWH�����
KDVWDQÕQ���������DPHOL\DW�|QFHVLQGH�����KDVWDQÕQ���������\DWDQ�
KDVWD�VHUYLVLQGH�YH����KDVWDQÕQ���������KDVWDQH�|QFHVL�DODQGD�
HQW�EH�HGLOGL÷L�J|U�OG���
+DVWDODUÕQ�JHQHOLQGH�NDED�PRUWDOLWH�RUDQODUÕ����J�Q�PRUWDOLWH����
KDVWD� ������� ��� J�Q� PRUWDOLWH� ��� KDVWD� ��������� ��� J�Q�
PRUWDOLWH� ��� KDVWD� �������� VDSWDQGÕ�� .DED� PRUWDOLWH� YH�
HQW�EDV\RQXQ�\DSÕOGÕ÷Õ�\HU�DUDVÕQGD� LVWDWLVWLNVHO� DQODPOÕ� LOLúNL�
VDSWDQPDGÕ��S ��������

(QW�EDV\RQ� úHNOL� LOH� PRUWDOLWH� DUDVÕQGDNL� LOLúNL� GH÷HUOHQGL-
ULOGL÷LQGH�LVH�DFLO�YH�HOHNWLI�HQW�EDV\RQ�JUXSODUÕ�DUDVÕQGD�������
YH����J�Q�NDED�PRUWDOLWH�RUDQODUÕ�DoÕVÕQGDQ�DQODPOÕ�IDUN�VDSWDQ-
PDGÕ�� (QW�EDV\RQ� úHNOLQH� J|UH�PRUWDOLWH� RUDQODUÕ�7DEOR� ,9¶WH�
YHULOPLúWLU���

��

'HPLU�gQGHU�.��YH�DUN� $NG�7ÕS�'�����������

ABSTRACT
Objective: 
,Q�WKLV�VWXG\��ZH�DLPHG�WR�HYDOXDWH�WKH�HIIHFW�RI�LQWXEDWLRQ�W\SH�
�HOHFWLYH�RU�HPHUJHQW��DQG�ORFDWLRQ�RI�LQWXEDWLRQ�RQ�WKH�GHYHORS-
PHQW�RI�YHQWLODWRU�DVVRFLDWHG�SQHXPRQLD��9$3��

Material and Methods: 
%HWZHHQ�)HEUXDU\���������DQG�)HEUXDU\�����������DGXOW�SDWLHQWV�
GLDJQRVHG�ZLWK�9$3�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��7\SH�RI�LQWXED-
WLRQ� �HOHFWLYH� RU� HPHUJHQW� LQWXEDWLRQ��� ORFDWLRQ� RI� LQWXEDWLRQ��
RQVHW�WLPH�RI�9$3�DQG�PRUWDOLW\�ZHUH�HYDOXDWHG�UHWURVSHFWLYHO\�
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EHIRUH�WKH�RSHUDWLRQ��������LQ�WKH�LQSDWLHQW�VHUYLFH�DQG�������
EHIRUH�DUULYLQJ� WR�KRVSLWDO�� ,W�ZDV� IRXQG� WKDW����GD\�PRUWDOLW\�
ZDV� ����� WKH� ���GD\� PRUWDOLW\� ZDV� ������� DQG� WKH� ���GD\�
PRUWDOLW\� ZDV� ������� 7KHUH� ZDV� QR� VLJQLILFDQW� GLIIHUHQFH�
EHWZHHQ�PRUWDOLW\�DQG�WKH�ORFDWLRQ�RI�LQWXEDWLRQ��$QG�WKHUH�ZDV�
QR�GLIIHUHQFH�LQ�PRUWDOLW\�UDWHV�EHWZHHQ�SDWLHQWV�ZKR�XQGHUZHQW�
HPHUJHQW�LQWXEDWLRQ�DQG�HOHFWLYH�LQWXEDWLRQ�

Conclusion: 
,W�ZDV�IRXQG�WKDW�WKH�GHYHORSPHQW�WLPH�RI�9$3�ZDV�VKRUWHU�LQ�
HPHUJHQF\�LQWXEDWLRQV�FRPSDUHG�WR�HOHFWLYHV��S ��������7KHUH�
ZDV�QR�GLIIHUHQFH�LQ�DOO�FDXVH�PRUWDOLW\�EHWZHHQ�SDWLHQWV�ZKR�
XQGHUZHQW�HPHUJHQW�LQWXEDWLRQ�DQG�HOHFWLYH�LQWXEDWLRQ�
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/ʈ:ʈ̪�^M�)5)i�
9HQWLODW|U� LOLúNLOL� SQ|PRQL� �9ø3�� VÕN� J|U�OHQ� QR]RNRPL\DO�
HQIHNVL\RQODUGDQ�ROXS�PRUWDOLWHVLQLQ�\�NVHN�ROPDVÕ��KDVWDQHGH�
NDOÕú�V�UHVLQL�YH�PDOL\HWL�DUWÕUPDVÕ�DoÕVÕQGDQ�|QHP�DU]�HWPHNWH-
GLU�� 0HNDQLN� YHQWLODV\RQ� �09�� WHN� EDúÕQD� KDVWDQH� ND\QDNOÕ�
SQ|PRQL�ULVNLQL������NDW�DUWÕUPDNWDGÕU������
(QW�EDV\RQXQ�\DSÕOGÕ÷Õ�\HU�YH�HQW�EDV\RQXQ�DFLO�YH\D�HOHNWLI�
ROPDVÕ�9ø3�JHOLúLPLQL� HWNLOH\HQ� IDNW|UOHUGHQGLU��g]HOOLNOH� DFLO�
\DSÕODQ� HQW�EDV\RQODU�9ø3�JHOLúLPL� DoÕVÕQGDQ� ULVN� IDNW|UOHULQ-
GHQ�NDEXO�HGLOPHNWHGLU��$FLO�VHUYLV�YH\D�KDVWDQH�GÕúÕQGD�\DSÕODQ�
DFLO� HQW�EDV\RQODUGD� KDVWDODUÕQ� ������¶LQGH� 9ø3� JHOLúWL÷L�
J|VWHULOPLúWLU��������%XQXQ�\DQÕQGD�WUDYPD�KDVWDODUÕQD�\DSÕODQ�
HQW�EDV\RQODU� VRQUDVÕ� 9ø3� JHOLúLPLQL� LQFHOH\HQ� ELU� GL÷HU�
oDOÕúPDGD�LVH�KDVWDQH�|QFHVL�HQW�EDV\RQODUÕQ�9ø3�JHOLúLPL�LoLQ�
ULVN�ROXúWXUPDGÕ÷Õ�UDSRUODQPÕúWÕU������
%X� NRQXGD� IDUNOÕ� J|U�úOHULQ� ROPDVÕ� YH� HQIHNVL\RQ� NRQWURO�
|QOHPOHULQH�DFLO�HQW�EDV\RQ�VÕUDVÕQGD�\HWHUOL�X\XPXQ�ROPDGÕ÷Õ�
J|]OHPOHQGL÷LQGHQ�� oDOÕúPDPÕ]GD� HQW�EDV\RQXQ� HOHNWLI� YH\D�

DFLO� NRúXOODUGD� \DSÕOPDVÕQÕQ� YH� HQW�EDV\RQXQ�\DSÕOGÕ÷Õ� \HULQ��
YHQWLODW|U�LOLúNLOL�SQ|PRQL�JHOLúLPL��]HULQH�HWNLVLQLQ�LQFHOHQPH-
VL�DPDoODQGÕ��

/-:-i�^M�Al6<-54-:�
hONHPL]GH�6$56�&R9���SDQGHPLVL�EDúODPDGDQ�|QFH����ùXEDW�
��������ùXEDW������WDULKOHUL�DUDVÕQGD�KDVWDQHPL]�\R÷XQ�EDNÕP�
�QLWHOHULQGH�\DWDQ�9ø3� WDQÕVÕ�DOPÕú�����\Dú�YH��]HUL�KDVWDODUÕQ�
GRV\DODUÕ� UHWURVSHNWLI� RODUDN� LQFHOHQGL�� 9HULOHU� HQIHNVL\RQ�
KDVWDOÕNODUÕ�X]PDQ�KHNLPLQFH�KDVWD�WDNLEL�VÕUDVÕQGD�UXWLQ�RODUDN�
ND\GHGLOHQ� HQIHNVL\RQ� KDVWDOÕNODUÕ� \R÷XQ� EDNÕP� WDNLS�
IRUPODUÕQGDQ� YH� KDVWDQH� RWRPDV\RQ� VLVWHPLQGHNL� KDVWD� HSL��
NUL]OHULQGHQ� HOGH� HGLOGL�� 2Q� VHNL]� \Dú� DOWÕ� KDVWDODU�� JHOLúLQGH�
SQ|PRQL�LOH�EDúYXUDQ�YH�HQW�EDV\RQ�VRQUDVÕ����VDDW�GROPDGDQ�
SQ|PRQL�JHOLúHQ�KDVWDODU�LOH�GRV\D�WDUDPDVÕ�VÕUDVÕQGD�YHULOHULQH�
XODúÕODPD\DQ�KDVWDODU�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�

'HPRJUDILN� YHULOHU� �\Dú�� FLQVL\HW�� HúOLN� HGHQ� KDVWDOÕN��� \R÷XQ�
EDNÕPD� \DWÕú� QHGHQL�� HQW�EDV\RQXQ� úHNOL� �HOHNWLI�� DFLO���
HQW�EDV\RQXQ�\DSÕOGÕ÷Õ�\HU��KDVWDQH�|QFHVL�DODQGD��DFLO�VHUYLV��
\DWDQ� KDVWD� VHUYLVL�� \R÷XQ� EDNÕP�� DPHOL\DWKDQH��� HQW�EDV\RQ�
VRQUDVÕ�9ø3�JHOLúHQH�NDGDU�JHoHQ�V�UH��9ø3�HWNHQL�RODQ�PLNURRU-
JDQL]PDODU� LOH� ���� ���� YH� ���� J�Q� W�P� QHGHQOHUH� ED÷OÕ� NDED�
PRUWDOLWH� ND\GHGLOGL�� 7DEXUFX� RODQ� KDVWDODU� LoLQ� ���� J�Q�
PRUWDOLWH�ELOJLVL�H�QDEÕ]�VLVWHPL��]HULQGHQ�VD÷ODQGÕ��

.DUGL\DN� YH\D� SXOPRQHU� DUUHVW� GXUXPODUÕ� GÕúÕQGD� KDVWDODUÕQ�
ELOLQo�ER]XNOX÷X��DMLWDV\RQ��KDYD�\ROX�J�YHQOL÷LQLQ�VD÷ODQPDVÕ��
DMLWDV\RQXQXQ�\DWÕúWÕUÕOPDVÕ��RNVLMHQ�VDWXUDV\RQ�G�ú�NO�÷��YH\D�
FHUUDKL� JLULúLP� JLEL� QHGHQOHUOH� \DSÕODQ� YH� HO� GH]HQIHNVL\RQX��
HOGLYHQ�JL\LOPHVL�YH�ODULQJRVNRS�VHWLQLQ�X\JXQ�DoÕOPDVÕ�YH�VWHULO�
PDO]HPHOHULQ� VWHULOOL÷LQLQ� GHYDPOÕOÕ÷ÕQÕQ� VD÷ODQPDVÕ� JLEL�
GDYUDQÕúODUD� ]DPDQ� NDODQ� HQW�EDV\RQODU� HOHNWLI� HQW�EDV\RQ�
RODUDN� NDEXO� HGLOGL��2OGXNoD� KÕ]OÕ� YH� SDQLN� úHNLOGH�P�GDKDOH�
\DSÕODQ� NDUGL\R�UHVSLUDWXYDU� DUUHVW� GXUXPODUÕQGD�� HQIHNVL\RQ�
NRQWURO� |QOHPOHULQH� \HWHULQFH� GLNNDW� HGLOHPHGL÷L� J|]OHP-
OHQGL÷LQGHQ��EX�oDOÕúPDGD�VDGHFH�DUUHVW�VRQUDVÕ�HQW�EDV\RQODU�
�DFLO�HQW�EDV\RQ��RODUDN�NDEXO�HGLOGL��<DWDQ�KDVWD�VHUYLVOHULQGH�
GH�DUUHVW�VRQXFX�\DSÕODQ�HQW�EDV\RQODU�DFLO�HQW�EDV\RQ�RODUDN�
DOÕQGÕ÷Õ�JLEL��KDVWDQH�|QFHVL�DODQGD�KDVWD�DUUHVW�ROPDGDQ�KDYD�
\ROX� J�YHQOL÷L� VD÷ODPDN� LoLQ� \DSÕODQ� HQW�EDV\RQODU� HOHNWLI�
HQW�EDV\RQ�RODUDN�DOÕQGÕ��

%LUGHQ�ID]OD�9ø3�JHOLúPH�|\N�V��RODQ�KDVWDODUÕQ�HQW�EDV\RQGDQ�
VRQUDNL� VDGHFH� LON�9ø3� HSL]RGX� GH÷HUOHQGLUPH\H� DOÕQGÕ��9ø3��
6D÷OÕN�%DNDQOÕ÷Õ�8OXVDO� 6D÷OÕN�+L]PHWL� øOLúNLOL� (QIHNVL\RQODU�
6�UYH\DQV�5HKEHUL������NULWHUOHULQH�J|UH���HQW�EDV\RQ�VÕUDVÕQ-
GD� SQ|PRQLVL� ROPD\DQ�� LQYD]LI� PHNDQLN� YHQWLODV\RQ�
GHVWH÷LQGHNL� KDVWDGD� HQW�EDV\RQGDQ� ��� VDDW� VRQUD� JHOLúHQ�
SQ|PRQL��RODUDN�WDQÕPODQGÕ������

ʈ[\I\Q[\QS�)VITQb
6366�VRIWZDUH�YHUVLRQ�������6WDWLVWLFDO�3DFNDJH�IRU�WKH�6RFLDO-
6FLHQFHV��,%0��86$��SURJUDPÕ�NXOODQÕOGÕ��dDOÕúPDGD�\HU�DODQ�
NDWHJRULN� GH÷LúNHQOHU� PXWODN� IUHNDQV� �Q�� YH� \�]GH� ���� LOH��
V�UHNOL�GH÷LúNHQOHU�LVH�RUWDODPD���VWDQGDUW�VDSPD��PLQLPXP�YH�
PDNVLPXP�� RODUDN� VXQXOPXúWXU�� 1RUPDOOLN� DQDOL]L�

Tablo IV:�(QW�EDV\RQ�úHNOL�YH�PRUWDOLWH�RUDQODUÕ��

<):<1̪5)�
dDOÕúPDPÕ]GD� 9ø3� HWL\RORMLVLQGHQ� VRUXPOX� HQ� VÕN� �o� HWNHQ�
VÕUDVÕ� LOH��$FLQHWREDFWHU� EDXPDQQLL�� 3VHXGRPRQDV� DHUXJLQRVD�
YH�.OHEVLHOOD�VSS��RODUDN�WHVSLW�HGLOPLú�ROXS������\ÕOÕ�YHULOHULQH�
J|UH��ONHPL]�JHQHOLQGHNL�9ø3�HWNHQL�VÕNOÕN�VÕUDVÕ�LOH�D\QÕGÕU�����
7UDYPD� VRQUDVÕ� KDVWDQH\H� YDUPDGDQ� |QFH� \DSÕODQ� DFLO�
HQW�EDV\RQODU� YH� SQ|PRQL� JHOLúLPLQLQ� GH÷HUOHQGLULOGL÷L� ELU�
oDOÕúPDGD��DFLO�HQW�EH�HGLOHQ�WUDYPD�KDVWDODUÕQÕQ����¶LQGH�9ø3�
JHOLúWL÷L� J|VWHULOPLúWLU� ����� %HQ]HU� ELU� GL÷HU� oDOÕúPDGD� LVH�
KDVWDQH� GÕúÕQGD� JHOLúHQ� NDUGL\DN� DUUHVWOHU� QHWLFHVLQGH� \DSÕODQ�
DFLO�HQW�EDV\RQODUGD�9ø3�JHOLúPH�RUDQÕ�����RODUDN�UDSRU�HGLO��
PLú� �����$\UÕFD� DFLO� HQW�EDV\RQ� VRQUDVÕ�9ø3� JHOLúLP� RUDQÕQÕQ�
HOHNWLI�HQW�EDV\RQD�J|UH�GDKD�ID]OD�ROGX÷XQX�J|VWHUHQ�oDOÕúPD-
ODU� GD� PHYFXWWXU�� 'HFHOOH� YH� DUNDGDúODUÕQÕQ� oDOÕúPDVÕQGD�
HQW�EDV\RQ�VHEHSOHUL�� �NDUGL\R�UHVSLUDWXYDU�DUUHVW��� �Q|URORMLN�
YH\D�PHWDEROLN�QHGHQOL�NRPD����WUDYPD��YH��NDUGL\R�UHVSLUDWX-
YDU�\HWPH]OLN��ROPDN��]HUH�G|UW�DQD�NDWHJRULGH�JUXSODQGÕUÕOPÕú��
%X� oDOÕúPDQÕQ� VRQXFXQGD� NDUGL\R�UHVSLUDWXYDU� DUUHVW� VRQUDVÕ�
\DSÕODQ� HQW�EDV\RQXQ� 9ø3� JHOLúLPL� LoLQ� ED÷ÕPVÕ]� ULVN�
IDNW|UOHULQGHQ� ELUL� ROGX÷X� EHOLUWLOPLúWLU� ����� dDOÕúPDPÕ]GD� GD�
HQW�EDV\RQ�úHNOL�JHUL\H�G|Q�N�RODUDN�DUDúWÕUÕOGÕ÷ÕQGD��9ø3�WDQÕOÕ�
EX�YDNDODUÕQ���¶XQD� ������DFLO�HQW�EDV\RQ�\DSÕOGÕ÷Õ�J|U�OG���
%X� VRQXFXQ�� DFLO� HQW�EDV\RQODU� VÕUDVÕQGD� HQIHNVL\RQ� NRQWURO�
|QOHPOHULQH� \HWHULQFH� X\XP� VD÷ODQDPDPDVÕ� LOH� LOLúNLOL�
RODELOHFH÷L�G�ú�Q�OG���

.DODQXULD�YH�DUNDGDúODUÕQÕQ�GHUOHPHVLQGH�9ø3�ULVNLQLQ�PHNDQLN�
YHQWLODV\RQXQ�LON�EHú�J�Q�QGH�HQ�\�NVHN�ROGX÷X�YH�HQW�EDV\RQ�
LOH�9ø3�JHOLúLPL�DUDVÕQGDNL�RUWDODPD�V�UHQLQ�LVH�����J�Q�ROGX÷X�
EHOLUWLOPHVLQH� NDUúÕQ�� oDOÕúPDPÕ]GD� KDVWDODUÕQ� JHQHOLQGH�
HQW�EDV\RQ� VRQUDVÕ�9ø3�JHOLúLPLQH�NDGDU�JHoHQ�RUWDODPD� V�UH�
�������� J�Q� �PLQ���PDNV����� VDSWDQGÕ� ����� 1VHLU� YH�
DUNDGDúODUÕQÕQ� oDOÕúPDVÕQGD� EX� V�UH� ������ J�Q� RODUDN� WHVSLW�
HGLOPLú� ����� dDOÕúPDPÕ]GD� DFLO� HQW�EDV\RQODUGD�9ø3� JHOLúLPL�
LoLQ� JHoHQ� V�UHQLQ� HOHNWLI� HQW�EDV\RQD�J|UH� GDKD�NÕVD� ROGX÷X�
J|U�OG��� $FLO� HQW�EDV\RQODUGD� 9ø3� JHOLúLPLQH� NDGDU� JHoHQ�
RUWDODPD�V�UH�����J�Q�LNHQ��HOHNWLI�HQW�EDV\RQODUGD�EX�V�UH�����
J�Q�ROXS�IDUN� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�VDSWDQGÕ��<DSÕODQ�ELU�
oDOÕúPDGD�YHQWLODV\RQ�VRQUDVÕ�LON�G|UW�J�Q�LoLQGH�JHOLúHQ�HUNHQ�
EDúODQJÕoOÕ� 9ø3¶OHULQ� �����¶LQLQ� DFLO� VHUYLVWH� \DSÕODQ�
HQW�EDV\RQODUD�ED÷OÕ�ROGX÷X�ELOGLULOPLúWLU�������
9ø3�LOH� LOLúNLOL�PRUWDOLWH�RUDQODUÕ�JHUHN��ONHPL]GH�JHUHNVH�VRQ�
NÕODYX]ODUGD� ������� DUDVÕQGD� ELOGLULOPHNWHGLU� ����� <R÷XQ�
EDNÕPGD� HQW�EH� KDVWDODUGD� SHN� oRN� IDNW|U� PRUWDOLWH� �]HULQH�
HWNLOL�RODELOHFH÷LQGHQ�VDGHFH�9ø3¶H�ED÷OÕ�PRUWDOLWHQLQ�ELOLQPHVL�
J�o�ROPDNOD�ELUOLNWH��EX�NRQXGD�\DSÕODQ�ELU�PHWDDQDOL]GH�RUDQ�
����RODUDN�ELOGLULOPLúWLU�������

dDOÕúPDPÕ]GD� KDVWDODUÕQ� JHQHOLQGH� NDED� PRUWDOLWH� RUDQODUÕ�� ��
J�Q�PRUWDOLWH���������J�Q�PRUWDOLWH�����������J�Q�PRUWDOLWH�
������ RODUDN� VDSWDQGÕ�� .DED� PRUWDOLWH� YH� HQW�EDV\RQXQ�
\DSÕOGÕ÷Õ� \HU� DUDVÕQGD� LVWDWLVWLNVHO� DQODPOÕ� LOLúNL� VDSWDQPDGÕ��
$\UÕFD�DFLO�YH�HOHNWLI�HQW�EDV\RQ�JUXSODUÕ�DUDVÕQGD�������YH����
J�Q�NDED�PRUWDOLWH�RUDQODUÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�DQODPOÕ�IDUN�
VDSWDQPDGÕ�� $UXPXJDP� YH� DUNDGDúODUÕQÕQ� oDOÕúPDVÕQGD� W�P�
VHEHSOHUH� ED÷OÕ� PRUWDOLWH� ����� RODUDN� ELOGLULOPLú� YH�
HQW�EDV\RQXQ� \DSÕOGÕ÷Õ� \HU� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� �KDVWDQH�
|QFHVL� YH� KDVWDQHGH� DFLO� VHUYLVWH� \DSÕODQ� HQW�EDV\RQODUGD��
PRUWDOLWH�RUDQÕ�DoÕVÕQGDQ�IDUN�VDSWDQPDPÕúWÕU�������

iITÜ̫UIVÜV�3Ü[Ü\TÜTÜSTIZÜ
%X�oDOÕúPD��WHPHO�RODUDN�DFLO�HQW�EDV\RQ�JLULúLPOHULQGH�HQIHN-
VL\RQ�NRQWURO�|QOHPOHULQH�\HWHULQFH� ULD\HW�HGLOPHGL÷L�J|]OHPL�
YH�YDUVD\ÕPÕ�LOH�\ROD�oÕNÕODUDN�WDVDUODQPÕú�ELU�oDOÕúPDGÕU��$UUHVW�
VRQUDVÕ�HQW�EDV\RQODU��DFLO�HQW�EDV\RQ��RODUDN�NDEXO�HGLOPLúWLU��
$QFDN� oDOÕúPDQÕQ� UHWURVSHNWLI� ROPDVÕ� YH� EX� QHGHQOH� KHU�
HQW�EDV\RQ� LúOHPLQLQ�� HQIHNVL\RQ� NRQWURO� |QOHPOHULQH� X\XOXS�
X\XOPDGÕ÷Õ� \D� GD� EDúDUÕVÕ]� HQW�EDV\RQD� ED÷OÕ� GHQHPH� VD\ÕVÕ�
DoÕVÕQGDQ� GLUHNW� J|]OHPOHQHPHPLú� ROPDVÕ� EX� oDOÕúPDQÕQ�
NÕVÕWOÕOÕNODUÕGÕU��.RQX�LOH�LOJLOL�GDKD�ID]OD�VD\ÕGD�KDVWD�LoHUHQ�YH�
HQW�EDV\RQ� LúOHPLQLQ� HQIHNVL\RQ� NRQWURO� |QOHPOHUL� DoÕVÕQGDQ�
J|]OHPOHQHELOGL÷L�� SURVSHNWLI� WDVDUODQDFDN� oDOÕúPDODUD� LKWL\Do�
YDUGÕU�

;76=i�
6RQXo� RODUDN�� oDOÕúPDPÕ]GD� DFLO� HQW�EDV\RQODUGD� HOHNWLIOHUH�
J|UH� 9ø3� JHOLúPH� V�UHVLQLQ� GDKD� NÕVD� ROGX÷X�� DQFDN� DFLO� YH�
HOHNWLI� HQW�EDV\RQODU� DUDVÕQGD� W�P� QHGHQOHUH� ED÷OÕ� NDED�
PRUWDOLWH� DoÕVÕQGDQ� IDUN� ROPDGÕ÷Õ� VDSWDQPÕúWÕU�� $\QÕ� úHNLOGH�
HQW�EDV\RQ�\DSÕODQ�\HU�YH�PRUWDOLWH�DUDVÕQGD�GD�DQODPOÕ� LOLúNL�
VDSWDQPDPÕúWÕU��

(WLN�.XUXO�.DUDUÕ��
%X�oDOÕúPDQÕQ�HWLN�RQD\Õ����������NDUDU�QR�LOH�6�%�h��$QWDO\D�
(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�.OLQLN�$UDúWÕUPDODU�(WLN�.XUXOX�
WDUDIÕQGDQ�YHULOPLúWLU��%X�oDOÕúPD�+HOVLQNL�ELOGLUJHVLQH��DUDúWÕU-
PD�YH�\D\ÕQ�HWL÷LQH�X\JXQ�RODUDN�\DSÕOPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU�.�'�g�� 7DVDUÕP�.�'�g��� .D\QDNODU�$�6�.��� .�'�g��
0�'��� 9HUL� 7RSODQPDVÕ�� .�'�g�� 0�'��� $�6�.��� $QDOL]�)�.���
/LWHUDW�U� 7DUDPDVÕ�.�'�g��� $�6�.��� <D]Õ\Õ� <D]DQ�� .�'�g���
(OHúWLUHO�øQFHOHPH�.�'�g���)�.���$�6�.�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN��
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU�

6XQXOGX÷X�.RQJUH��
%X� oDOÕúPD� ;;,�� 7�UN� .OLQLN� 0LNUREL\RORML� YH� (QIHNVL\RQ�
+DVWDOÕNODUÕ�.RQJUHVL��./ø0ø.������¶�GH��������0D\ÕV�������
RQOLQH�NRQJUH��V|]O��ELOGLUL�RODUDN�VXQXOPXúWXU��
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ABSTRACT
Objective: 
Burn may cause hypersensitivity towards infection, systemic inflammatory response syndrome, 
respiratory distress syndrome and multiple organ failure. Anti-inflammatory and resistance 
towards infection effects of omega-3 (n-3) fatty acids was shown before. But their effect on 
systemic inflammation and wound healing after burn was not investigated. 

Material and Methods: 
Seventy Wistar albino rats were used in the study. Fourteen rats without burn composed the 
control group. Cutaneous burn was created on remaining 56 rats which received 50 mg/kg/day 
intraperitoneal ringer lactat solution in two equal amounts. Twenty-eight rats with burn received 
injections of n-3 1 mg/kg/day throughout the study. Rats in control group were sacrificed on day 
4 and rats in treatment groups were sacrificed on days 4 and 8. Leukocyte and mast cell infiltra-
tion, epidermal and collagen thickness measurements were used in histological evaluation. White 
EORRG� FHOO�� KHPDWRFULWH�� WRWDO� SURWHLQ�� DOEXPLQ�� ILEURQHFWLQ��71)Į�� ,/�ȕ� DQG� ,/�� OHYHOV�ZHUH�
measured for biochemical evaluations.
 
Results: 
Elevation of leukocyte and mast cell infiltration was lower and collagen thickness was higher in 
n-3 receiving group on day 4. There was no difference in leukocyte infiltration on the 8th day 
whereas mast cell infiltration was lower and collagen thickness was higher in n-3 receiving 
group. Epidermal thickness was higher in n-3 receiving group on both evaluation days. White 
EORRG�FHOO�FRXQWV�ZHUH�KLJKHU�LQ��WK�GD\�WKDQ��WK�GD\�JURXSV��7RWDO�SURWHLQ�RQ��WK��,/���RQ��WK��
and albumin levels on both days was lower than control.

Conclusion: 
N-3 fatty acids used after burn enhances wound healing and prevents systemic inflammation.

Key Words: 
1XWULWLRQ��,QIODPPDWLRQ��1���)DWW\�$FLGV��%XUQ��:RXQG�+HDOLQJ

Randomly selected ten areas were used for leukocytic infiltra-
tion, the total number of mast cells and epidermal thickness 
measurement. Epidermal thickness measurements were 
performed using commercially available software. Leukocytic 
infiltration was assessed using the following scale. 
•No extravascular leucocyte; 0
•<20 leucocyte; 1
•20-45 leucocyte; 2
•>45 leucocyte; 3
For electron microscopic investigations, tissues were fixed with 
2.5% glutaraldehyde. Samples were postfixed in 1% osmium 
tetroxide, processed routinely for electron microscopy and 
embedded in resin kit. Ultrathin sections (50-70 nm) were cut 
by ultramicrotome and contrasted with uranyl acetate and lead 
citrate and were examined with an electron microscope. 
Randomly distributed collagen fibers were examined and cross 
sections were selected for measurement. These areas were 
photographed by a digital camera attached to the electron 
microscope. Photographes were transferred to a commercially 
available software and diameters of 500 collagen fibers of each 
animal were measured by this software.

Biochemical investigations
White blood cell (WBC) counts and hematocrite concentrations 
were analyzed in blood samples collected in tubes with EDTA. 
Samples were centrifuged with 5000 rpm for 10 minutes. 
3ODVPD�ZDV�VWRUHG� LQ�����&�IRU�IXUWKHU�TXDQWLILFDWLRQ�RI�,/����
,/��ȕ��ILEURQHFWLQ��71)��Į��WRWDO�SURWHLQ�DQG�DOEXPLQ�OHYHOV��

Statistical analyses
Comparisons regarding epidermal thickness and collagen 
diameter variables were made with Kruskal Wallis and 
Mann-Whitney U tests with Bonferroni correction.  Cross-table 
analyses were conducted for comparisons of epidermal leuko-
cyte counts. Chi-square tests were used for comparisons of mast 
cell counts. P values under 0.05 were considered significant. 
&RPSDULVRQV� RI� KHPDWRFULWH�� ,/��ȕ�� ,/����71)�Į�� ILEURQHFWLQ�
values were made with Kruskal Wallis tests.  ANOVA were used 
for comparisons of WBC, total protein, albumin values.

RESULTS
Histological findings
Necrosis was evident macroscopically on forth day after burn. 
At day 8 epithelized areas were seen beneath the necrotic 
tissues. 
Calculations of epidermal width and collagen diameter are 
JLYHQ�LQ�7DEOH�,��

Table I: Mean epidermal width (EW) and collagen diameter (CD)

Epidermal width was lower in all groups of burn than control 
group (p=0.001). Groups R4 and R8 had lower epidermal width 
than groups RO4 and RO8, respectively (p=0.007 and p<0.001, 
respectively). Epidermal widths in groups R8 and RO8 were 
higher than groups R4 and RO4, respectively (p<0.001 and 
p=0.001, respectively).  

While the collagen diameter calculations were lower in group 
R4 than control  (p=0.001), it was higher than control in groups 
RO4, R8 and RO8 (p=0.016, p=0.001 and p=0.001, respective-
ly). Collagen diameter was lower in group R4 than group RO4 
(p=0.001), and was higher in group R8 than group RO8 
(p=0.001). While groups receiving ringer lactate only (R4 and 
R8) had higher collagen diameters on day 8 than day 4, 
(p=0.001), 4 and 8th day comparison of collagen diameters 
were similar in groups receiving omegaven (RO4 and RO8) 
(p=0.210). Results of leucocyte infiltration calculations are 
JLYHQ�LQ�7DEOH�,,��

Table II: Evaluations of leucocyte infiltration.

Leucocyte counts were lower than 20 in most of Group K 
cross-sections. The number of cross-sections which had leuco-
cyte counts below 20 were lower in group R4 than group RO4 
and lower in group RO4 than group RO8 (p=0.027 and p=0.001, 
respectively). The number of cross-sections which had leuco-
cyte counts between 20-45 were lower in group R4 than group 
R8 and lower in group RO4 than group RO8 (p=0.0024 and 
p=0.001, respectively). The number of cross-sections which had 
leucocyte counts more than 45 were lower in group R8 than 
group R4 (p=0.0024). Results of mast cell infiltration calcula-
WLRQV�DUH�JLYHQ�LQ�7DEOH�,,,��

Table III: Evaluations of mast cell infiltration.

,Q�DOO�VWXG\�JURXSV�WKH�QXPEHU�RI�FURVV�VHFWLRQV�ZKLFK�KDG�PDVW�
cell infiltration below 20 were lower than control group 
(p<0.05). The number of cross-sections which had mast cell 
infiltrations below 20 were higher in group R8 than group R4, 
higher in group RO4 than group R4 and higher in group RO8 
than group R8 (p=0.002, p=0.000 and p=0.000, respectively). DOI: 10.53394/akd.1088125
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N-3 Fatty Acid Supplementation After Burn 
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Anahtar Klimeler: 
%HVOHQPH��(QIODPDV\RQ��1���<D÷�$VLGL��<DQÕN��<DUD�L\LOHúPHVL

INTRODUCTION
Burn is a type of trauma that may cause infections, shock, multi-
ple organ failure and death (1, 2). The cytokines released from 
leukocytes following injury may enhance host resistance. 
Furthermore, they may cause systemic inflammation and 
response of immune system cells and disturb remote organ 
functions. These types of effects in patients with major burns 
may result in susceptibility to infections, systemic inflammatory 
response syndrome, adults’ respiratory distress syndrome, 
multiple organ dysfunction syndrome and even death (2, 3). 
Early initiation of nutrition support effects the cytokine induced 
stress response thus minimizes metabolic abnormalities and 
tissue damage. Enhancement of immune response in critical 
patients by enrichment of standard nutritional solutions with 
specific nutrients came into question recently. 

For this purpose, glutamine, arginine, nucleotide and n-3 fatty 
acids are supplemented to the treatment regimen particularly or 
LQ�FRPELQDWLRQV������,W�LV�DOVR�NQRZQ�WKDW�DGGLWLRQDO�XVDJH�RI�Q���
fatty acids has anti-inflammatory function in critical care 
patients (5). The aim of this study is to investigate the effect of 
n-3 fatty acid rich emulsion on inflammatory cytokines and 
wound healing in experimental burn model.

MATERIAL and METHODS 
7KLV�VWXG\�LV�FRQGXFWHG�LQ�([SHULPHQWDO�0HGLFDO�,QYHVWLJDWLRQ�
Laboratory of Mersin University after approval of animal 
studies ethics committee (Application number: 40, Approval 
date: 23.01.2009). All procedures on animals were conducted 
according to global “Guide for the Care and Use of Laboratory 
Animals” rules. Study was also conducted according to research 
and publishing ethics. 
Seventy female albino Wistar rats weighing 250-300 grams 
were used. All rats were housed in standard cages and room 
temperature, in 12 hours light-dark cycle, and fed with standard 
rodent diet (240 kcal/day approximately) and water. Rats were 
divided randomly into 5 groups: 
Group K (n=14): Control group
Group R4 (n=14): Treated with ringer lactate solution (RLS) 
after burn and sacrificed in day 4.
Group RO4 (n=14): Treated with RLS and Omegaven® after 
burn and sacrificed in day 4.
Group R8 (n=14): Treated with RLS after burn and sacrificed in 
day 8.
Group RO8 (n=14): Treated with RLS and Omegaven® after 
burn and sacrificed in day 8.
Omegaven® is an emulsion which is enriched with n-3 fatty 
acids. Rats in groups RO4 and RO8 received 1 ml/kg (5) of 
2PHJDYHQ��GDLO\�XQWLO�VDFULILFH���,Q�RUGHU�WR�SUHYHQW�GHK\GUD-
tion rats received 50 ml/kg of RL intra-peritoneally after burn 
twice daily.  
,Q�RUGHU�WR�DFTXLUH�VWDQGDUG�DUHD�RI�EXUQ�D�PROG�ZLWK�D�ZLQGRZ�
was formed (6). The dimensions of this window were calculated 
according to the 40 % of rats’ surface area.
Rats were anesthetized with ketamine and xylazine. Dorsal side 
of the rats were shaved and placed in the mold. Molds holding 
the rats were immersed into the 96°C hot water for 10 seconds. 
Rats in the control group in the molds were immersed into 21°C 
water for 2 seconds. Pain control was achieved with subcutane-
ous injections of morphine (2,5 mg/kg) in 8 hour intervals.
Rats were sacrificed by cardiac punction. Blood samples were 
reserved for hematological and biochemical analyses.  Skin 
samples from burn area borders were taken and placed in forma-
line for further investigation. 

Histological investigations
Tissues were fixed in 10% neutral formaline, routinely 
processed for light microscopy evaluation and embedded in 
paraffin. Sections (5 µm) were cut using a microtome and 
stained with hematoxylin-eosin to assess inflammatory changes 
with the number of leukocytes, epidermal thickness and 
toluidine blue for mast cells. Slides were examined with a light 
microscope and photographed by a digital camera.

Biochemical results
Blood samples of 3 rats from group RO8 and 4 rats from group 
5��ZHUH�H[FOXGHG�EHFDXVH�RI�KHPRO\VLV���,/����,/��ȕ�DQG�71)�
Į�HYDOXDWLRQ�RI���UDW�IURP�JURXS�52���71)�Į�HYDOXDWLRQ�RI���
UDWV�DQG�,/��ȕ�HYDOXDWLRQ�RI���UDW�IURP�JURXS�52��FRXOG�QRW�EH�
completed because of insufficient serum centrifugation. 
Serum WBC, albumin, total protein results are given in 
7DEOH�,9��

Table IV: Mean serum white blood cell (WBC), albumin (Alb.) and total protein 
(T.Prot.) levels.

WBC values of group R8 were higher than control group 
(p=0.004). Groups R8 and RO8 had higher WBC values than R4 
and RO4, respectively (p=0.00 and p=0.026, respectively). 
Serum albumin levels were lower in all rats with burn than 
control group (p<0.05). Albumin levels did not show any differ-
ence in comparisons of evaluation days and treatment groups 
(p>0.05). Total protein values were similar with control in 
groups R4 and RO4, but lower in groups R8 and RO8 (p=0.00). 
+HPDWRFULWH� YDOXHV� ZHUH� VLPLODU� LQ� DOO� JURXSV� �S!�������
)LEURQHFWLQ��,/��ȕ�DQG�71)�Į�YDOXHV�ZHUH�DOVR�VLPLODU��S!������
�)LJXUH��$��%�DQG�&���,/���YDOXHV�ZHUH�ORZHU�LQ�JURXSV�5��DQG�
RO4 than control group (p=0.021 and p=0.009, respectively). 
6OLJKW�HOHYDWHG�YDOXHV�RI�,/���LQ�JURXSV�5��DQG�JURXS�52��GLG�
not reach statistical significance (Figure 1D).

Figure 1: �$��6HUXP�ILEURQHFWLQ���%��,/���ȕ���&��71)��Į��DQG��'��,/���OHYHOV���
                 * Group R4 and Group RO4 vs Group K (p<0,05).

DISCUSSION
Protein denaturation after burn causes tissue loss and release of 
inflammatory mediators and migration of trombocytes, eritro-
cytes, leucocytes and macrophages occurs subsequently (7). 
The degree of inflammation is proportional with duration of 
H[SRVXUH�DQG�GHJUHH�RI�KHDW��DQG�DUHD�RI�WLVVXH�H[SRVHG��,Q�RXU�
study we made comparisons between groups for leucocyte and 
mast cell infiltration during inflammatory phase of burn and 
saw that rats treated with RLS and Omegaven® had lower 
values 4 days after burn. We think that this result is achieved by 
inhibition of proinflammatory cytokines by immunomodulatory 
effects of n-3 fatty acid alimentation (8). Similar effects are 
reported in pseuriasis and atopic dermatitis patients treated with 
parenteral n-3 fatty acids (9-11). Conversely, while leucocyte 
infiltrations did not differ between groups receiving and not 
receiving Omegaven®, mast cell infiltration was lower in 
groups treated with Omegaven at 8th day. Both treatment 
groups at day 8 had slightly elevated leucocyte levels than 
control. Therefore, it can be speculated that cellular inflamma-
tory response required for tissue healing is not fully inhibited by 
n-3 fatty acids.  

Reactive oxygen species (ROS), which are known to be respon-
sible from local and systemic damage in burn pathophysiology, 
are produced mostly in burn area and in distant organs also (12). 
,Q� WKHLU� WKHUPDO� GDPDJH� VWXG\� LQ� UDWV�� )ULHGO� HW� DO��� UHSRUWHG�
elevated histamine secretion from activated mast cells in burned 
tissue and ROS in blood and organs as a result (13). Santos et 
al., believed that elevated ROS may be responsible from secre-
tion of mediators from mast cells by degranulation as a result of 
their burn model study in rats (14). We found decreased infiltra-
tion of mast cells at burn area of rats treated with n-3 fatty acids. 
We also believe that they may also diminish production of ROS 
after burn.
Epidermis remodels by degredation and re-epithelisation of 
granulation tissue following inflammatory phase of wound 
healing. Epidermal healing after burn in rats is evaluated by 
Jeschke et al., and they reported that treatment consisting 
enriched vitamins, proteins, amino acids and n-3 fatty acids had 
DQ�HQKDQFHPHQW�HIIHFW�RQ�KHDOLQJ�������,Q�WKHLU�VWXG\�*HUoHN�HW�
al., evaluated the remodelation of incision wounds in rats and 
reported that Omegaven® and dexamethasone treatment had 
VLJQLILFDQW�HIIHFW�RQ�HSLGHUPDO�ZLGWK������,Q�RXU�VWXG\�HSLGHUPDO�
widths were larger in groups receiving both Omegaven® and 
5/6� WKDQ� JURXSV� WUHDWHG�ZLWK�5/6� RQO\�� ,Q� FRQMXQFWLRQ�ZLWK�
histological findings discussed above, we think that n-3 fatty 
acids have an enhancement effect on wound healing along with 
controlling cellular inflammation. 

Collagen formation is important during the initial phase of 
wound healing by their fibroblast stabilizing and barrier 
forming action. This granulation tissue initially (2nd-3rd day) 
contains type-3 collagen which is thinner, and type-1 collagen 
after, which is thicker and stiffer (16). Mast et al., realized that 
collagen fibrils in wounds are thinner and longer than the ones 
in normal tissue and related this with more type-3 collagen in 
wounds (17). Conversely, Peacock et al., interpreted that thin 
and long collagen fibrils are the result of pulling force during 

wound contraction (18). Collagen diameters were found higher 
in group treated with Omegaven® plus RLS than group receiv-
LQJ�RQO\�5/6�RQ�GD\����,W�FDQ�EH�VSHFXODWHG�WKDW�Q���IDWW\�DFLGV�
prevented harmful effect of hypermetabolic phase of wound 
healing on collagen synthesis. Thus, a healthy wound cover with 
a good collagen support should be able to act as a barrier 
towards infection during initial phase of healing. Conversely, 
collagen diameters were lower in group treated with Omega-
ven® plus RLS than group receiving only RLS on day 8. While 
elevated collagen fibril content and size is found protective in 
early wound healing, elevation of type-1/type-3 collagen ratio 
causes a risk of hypertrophic scar formation subsequently (16, 
19). We think that n-3 fatty acids have controlled effect on 
collagen production similar to controlled effect on leucocyte 
infiltration.

Cytokines are important mediators in pathophysiological 
pathways after burn. They have complex interactions with each 
other where they take place as soon as burn occurs and inflam-
PDWRU\�SKDVH�EHJLQV��,W�LV�LPSRUWDQW�WR�UHFRJQL]H�WKH�G\QDPLFV�
of active cytokines because of their subsequent metabolic 
effects during wound healing in order to detect possible factors 
ZKLFK�PD\�KDYH�HIIHFW�RQ� WKHVH�G\QDPLFV��71)�Į� LV�D� VWURQJ�
PHGLDWRU�RI�VKRFN�DQG�LQGXFHV�V\QWKHVLV�RI�F\WRNLQHV�OLNH�,/���
DQG�,/���DQG�VRPH�KXPRUDO�IDFWRUV�������,/���DQG�,/���OHYHOV�
alter after burn (21, 22). Many of these cytokines are being used 
to detect the severity of burn damage (23-25). Agay et al., 
reported that cytokine levels varied according to body surface 
area and evaluation times in their rat burn damage study (26). 
*DXJOLW]�HW�DO���IRXQG�WKDW�,/���OHYHOV�VWDUW�WR�LQFUHDVH�VRRQ�DIWHU�
burn, takes peek at 6th hour and decrease gradually until a 
VHFRQG� LQFUHDVH� DIWHU� GD\� �� RU� �� ������ ,/��� OHYHOV� LQFUHDVH�
proportional with surface area of burn (26, 27). Our study did 
not include investigations soon after burn but we observed that 
,/��� OHYHOV¶�EHLQJ� ORZ�DW� GD\��� FRQJUXHQWO\� UHSRUWHG� LQ�RWKHU�
studies, and elevated to values similar to control group at day 8. 
,/��ȕ�LQFUHDVHV�DFXWHO\�GXULQJ�ILUVW���KRXUV�DIWHU�EXUQ��UHDFKHV�
its peak level at 12th hour and after 48 hours it starts to decrease 
and normalize to basal levels at 4th day (27). Some studies show 
WKDW�HYHQ�ZKHQ�,/��ȕ�OHYHOV�KDYH�QR�DOWHUDWLRQ�LQ�VHUXP��KLJK�
,/��ȕ�OHYHOV�FDQ�EH�REVHUYHG�LQ�WLVVXH�VDPSOHV�IURP�OXQJ������
28). This is thought to be among mechanisms of pulmonary 
complications after burn. Our study showed normal levels of 
,/��ȕ�DW�GD\V���DQG���VLPLODU�ZLWK�WKH�OLWHUDWXUH��6WXGLHV�ZKLFK�
TXDQWLI\�71)�Į�OHYHOV�DIWHU�EXUQ�KDYH�YDULDEOH�UHVXOWV��71)�Į�
levels showed critical elevations at days 3 and 7 in a study of 
burn including 20% of body surface area (29). When larger 
DUHDV�DUH�EXUQW�71)�Į� OHYHOV� LQFUHDVHG�PRUH�UDSLGO\�����������
There are also studies which report similar results of serum 
71)�Į�OHYHOV�ZLWK�FRQWURO�JURXSV�DIWHU�EXUQ�����������/LNHZLVH��
ZH� REVHUYHG� QR� GLIIHUHQFH� RI� VHUXP� 71)�Į� IURP� FRQWURO��
Complexities and unknown interactions of factors affecting 
cytokines during inflammatory phase after burn cause these 
contradictions between studies even with high levels of 
VWDQGDUGL]DWLRQ��,Q�RXU�VWXG\�ZH�LQYHVWLJDWHG�WKH�HIIHFW�RI�Q���
fatty acids on cytokines after burn and observed that they did 
not change the normal course. One of the reasons (and handicap 
of the study) of this may be that we did not take samples during 

initial hours or days after burn in which serious alterations of 
cytokine levels occur. Another handicap of our study is that we 
GLG�QRW�HYDOXDWH� WLVVXH�VDPSOHV��+HQFH�ZH�FDQ�RQO\�VSHFXODWH�
that metabolic advantages of n-3 fatty acids on wound healing 
found in histological findings may be the result of alterations of 
cytokine levels during acute phase after burn. 
+\SRYROHPLD�LV�D�FOLQLFDO�SUREOHP�WKDW�PXVW�EH�DGGUHVVHG�VRRQ�
DIWHU�EXUQ��,W�LV�FDXVHG�E\�LQIODPPDWRU\�UHVSRQVH�ZKLFK�LQFUHDV-
es vascular permeability. Fluid replacement is mandatory for 
resuscitation in burn patients. Volume expanders and protein 
solutions are also infused for institution of osmotic pressure 
during first 24 hours (32). We observed lower levels of albumin 
in rats with burn. Total protein levels were low on day 8. Earlier 
decrease of albumin than protein is a finding which is compati-
ble with the literature.
Fibronectin is an important protein found in granulation tissue 
DV�VRRQ�DV�DIWHU�EXUQ��7KH�IXQFWLRQ�RI�7*)�ȕ��LV�GHSHQGHQW�RQ�
fibronectin presence in extracellular matrix (33, 34). Fibronec-
tin also have an opsonisation function in removal of bacteria 
remnants and debris in wound (34). Severe damage, burn or 
sepsis decreases the fibronectin level acutely during initial 
hours. At the end of the first day it returns to normal levels (35). 
Our study results showed normal levels of fibronectin as expect-
ed. We believe that decreased protein in conjunction with 
normal fibronectin levels was due to lack of protein containing 
dietary supplement rather than ongoing inflammatory process in 
our study. 

CONCLUSION
,Q�FRQFOXVLRQ��Q���IDWW\�DFLG�VXSSOHPHQWDWLRQ�LQ�UDWV�DIWHU�EXUQ�
supports wound healing and prevents systemic inflammation.
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ABSTRACT
Objective: 
Burn may cause hypersensitivity towards infection, systemic inflammatory response syndrome, 
respiratory distress syndrome and multiple organ failure. Anti-inflammatory and resistance 
towards infection effects of omega-3 (n-3) fatty acids was shown before. But their effect on 
systemic inflammation and wound healing after burn was not investigated. 

Material and Methods: 
Seventy Wistar albino rats were used in the study. Fourteen rats without burn composed the 
control group. Cutaneous burn was created on remaining 56 rats which received 50 mg/kg/day 
intraperitoneal ringer lactat solution in two equal amounts. Twenty-eight rats with burn received 
injections of n-3 1 mg/kg/day throughout the study. Rats in control group were sacrificed on day 
4 and rats in treatment groups were sacrificed on days 4 and 8. Leukocyte and mast cell infiltra-
tion, epidermal and collagen thickness measurements were used in histological evaluation. White 
EORRG� FHOO�� KHPDWRFULWH�� WRWDO� SURWHLQ�� DOEXPLQ�� ILEURQHFWLQ��71)Į�� ,/�ȕ� DQG� ,/�� OHYHOV�ZHUH�
measured for biochemical evaluations.
 
Results: 
Elevation of leukocyte and mast cell infiltration was lower and collagen thickness was higher in 
n-3 receiving group on day 4. There was no difference in leukocyte infiltration on the 8th day 
whereas mast cell infiltration was lower and collagen thickness was higher in n-3 receiving 
group. Epidermal thickness was higher in n-3 receiving group on both evaluation days. White 
EORRG�FHOO�FRXQWV�ZHUH�KLJKHU�LQ��WK�GD\�WKDQ��WK�GD\�JURXSV��7RWDO�SURWHLQ�RQ��WK��,/���RQ��WK��
and albumin levels on both days was lower than control.

Conclusion: 
N-3 fatty acids used after burn enhances wound healing and prevents systemic inflammation.

Key Words: 
1XWULWLRQ��,QIODPPDWLRQ��1���)DWW\�$FLGV��%XUQ��:RXQG�+HDOLQJ

Randomly selected ten areas were used for leukocytic infiltra-
tion, the total number of mast cells and epidermal thickness 
measurement. Epidermal thickness measurements were 
performed using commercially available software. Leukocytic 
infiltration was assessed using the following scale. 
•No extravascular leucocyte; 0
•<20 leucocyte; 1
•20-45 leucocyte; 2
•>45 leucocyte; 3
For electron microscopic investigations, tissues were fixed with 
2.5% glutaraldehyde. Samples were postfixed in 1% osmium 
tetroxide, processed routinely for electron microscopy and 
embedded in resin kit. Ultrathin sections (50-70 nm) were cut 
by ultramicrotome and contrasted with uranyl acetate and lead 
citrate and were examined with an electron microscope. 
Randomly distributed collagen fibers were examined and cross 
sections were selected for measurement. These areas were 
photographed by a digital camera attached to the electron 
microscope. Photographes were transferred to a commercially 
available software and diameters of 500 collagen fibers of each 
animal were measured by this software.

Biochemical investigations
White blood cell (WBC) counts and hematocrite concentrations 
were analyzed in blood samples collected in tubes with EDTA. 
Samples were centrifuged with 5000 rpm for 10 minutes. 
3ODVPD�ZDV�VWRUHG� LQ�����&�IRU�IXUWKHU�TXDQWLILFDWLRQ�RI�,/����
,/��ȕ��ILEURQHFWLQ��71)��Į��WRWDO�SURWHLQ�DQG�DOEXPLQ�OHYHOV��

Statistical analyses
Comparisons regarding epidermal thickness and collagen 
diameter variables were made with Kruskal Wallis and 
Mann-Whitney U tests with Bonferroni correction.  Cross-table 
analyses were conducted for comparisons of epidermal leuko-
cyte counts. Chi-square tests were used for comparisons of mast 
cell counts. P values under 0.05 were considered significant. 
&RPSDULVRQV� RI� KHPDWRFULWH�� ,/��ȕ�� ,/����71)�Į�� ILEURQHFWLQ�
values were made with Kruskal Wallis tests.  ANOVA were used 
for comparisons of WBC, total protein, albumin values.

RESULTS
Histological findings
Necrosis was evident macroscopically on forth day after burn. 
At day 8 epithelized areas were seen beneath the necrotic 
tissues. 
Calculations of epidermal width and collagen diameter are 
JLYHQ�LQ�7DEOH�,��

Table I: Mean epidermal width (EW) and collagen diameter (CD)

Epidermal width was lower in all groups of burn than control 
group (p=0.001). Groups R4 and R8 had lower epidermal width 
than groups RO4 and RO8, respectively (p=0.007 and p<0.001, 
respectively). Epidermal widths in groups R8 and RO8 were 
higher than groups R4 and RO4, respectively (p<0.001 and 
p=0.001, respectively).  

While the collagen diameter calculations were lower in group 
R4 than control  (p=0.001), it was higher than control in groups 
RO4, R8 and RO8 (p=0.016, p=0.001 and p=0.001, respective-
ly). Collagen diameter was lower in group R4 than group RO4 
(p=0.001), and was higher in group R8 than group RO8 
(p=0.001). While groups receiving ringer lactate only (R4 and 
R8) had higher collagen diameters on day 8 than day 4, 
(p=0.001), 4 and 8th day comparison of collagen diameters 
were similar in groups receiving omegaven (RO4 and RO8) 
(p=0.210). Results of leucocyte infiltration calculations are 
JLYHQ�LQ�7DEOH�,,��

Table II: Evaluations of leucocyte infiltration.

Leucocyte counts were lower than 20 in most of Group K 
cross-sections. The number of cross-sections which had leuco-
cyte counts below 20 were lower in group R4 than group RO4 
and lower in group RO4 than group RO8 (p=0.027 and p=0.001, 
respectively). The number of cross-sections which had leuco-
cyte counts between 20-45 were lower in group R4 than group 
R8 and lower in group RO4 than group RO8 (p=0.0024 and 
p=0.001, respectively). The number of cross-sections which had 
leucocyte counts more than 45 were lower in group R8 than 
group R4 (p=0.0024). Results of mast cell infiltration calcula-
WLRQV�DUH�JLYHQ�LQ�7DEOH�,,,��

Table III: Evaluations of mast cell infiltration.

,Q�DOO�VWXG\�JURXSV�WKH�QXPEHU�RI�FURVV�VHFWLRQV�ZKLFK�KDG�PDVW�
cell infiltration below 20 were lower than control group 
(p<0.05). The number of cross-sections which had mast cell 
infiltrations below 20 were higher in group R8 than group R4, 
higher in group RO4 than group R4 and higher in group RO8 
than group R8 (p=0.002, p=0.000 and p=0.000, respectively).
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INTRODUCTION
Burn is a type of trauma that may cause infections, shock, multi-
ple organ failure and death (1, 2). The cytokines released from 
leukocytes following injury may enhance host resistance. 
Furthermore, they may cause systemic inflammation and 
response of immune system cells and disturb remote organ 
functions. These types of effects in patients with major burns 
may result in susceptibility to infections, systemic inflammatory 
response syndrome, adults’ respiratory distress syndrome, 
multiple organ dysfunction syndrome and even death (2, 3). 
Early initiation of nutrition support effects the cytokine induced 
stress response thus minimizes metabolic abnormalities and 
tissue damage. Enhancement of immune response in critical 
patients by enrichment of standard nutritional solutions with 
specific nutrients came into question recently. 

For this purpose, glutamine, arginine, nucleotide and n-3 fatty 
acids are supplemented to the treatment regimen particularly or 
LQ�FRPELQDWLRQV������,W�LV�DOVR�NQRZQ�WKDW�DGGLWLRQDO�XVDJH�RI�Q���
fatty acids has anti-inflammatory function in critical care 
patients (5). The aim of this study is to investigate the effect of 
n-3 fatty acid rich emulsion on inflammatory cytokines and 
wound healing in experimental burn model.

MATERIAL and METHODS 
7KLV�VWXG\�LV�FRQGXFWHG�LQ�([SHULPHQWDO�0HGLFDO�,QYHVWLJDWLRQ�
Laboratory of Mersin University after approval of animal 
studies ethics committee (Application number: 40, Approval 
date: 23.01.2009). All procedures on animals were conducted 
according to global “Guide for the Care and Use of Laboratory 
Animals” rules. Study was also conducted according to research 
and publishing ethics. 
Seventy female albino Wistar rats weighing 250-300 grams 
were used. All rats were housed in standard cages and room 
temperature, in 12 hours light-dark cycle, and fed with standard 
rodent diet (240 kcal/day approximately) and water. Rats were 
divided randomly into 5 groups: 
Group K (n=14): Control group
Group R4 (n=14): Treated with ringer lactate solution (RLS) 
after burn and sacrificed in day 4.
Group RO4 (n=14): Treated with RLS and Omegaven® after 
burn and sacrificed in day 4.
Group R8 (n=14): Treated with RLS after burn and sacrificed in 
day 8.
Group RO8 (n=14): Treated with RLS and Omegaven® after 
burn and sacrificed in day 8.
Omegaven® is an emulsion which is enriched with n-3 fatty 
acids. Rats in groups RO4 and RO8 received 1 ml/kg (5) of 
2PHJDYHQ��GDLO\�XQWLO�VDFULILFH���,Q�RUGHU�WR�SUHYHQW�GHK\GUD-
tion rats received 50 ml/kg of RL intra-peritoneally after burn 
twice daily.  
,Q�RUGHU�WR�DFTXLUH�VWDQGDUG�DUHD�RI�EXUQ�D�PROG�ZLWK�D�ZLQGRZ�
was formed (6). The dimensions of this window were calculated 
according to the 40 % of rats’ surface area.
Rats were anesthetized with ketamine and xylazine. Dorsal side 
of the rats were shaved and placed in the mold. Molds holding 
the rats were immersed into the 96°C hot water for 10 seconds. 
Rats in the control group in the molds were immersed into 21°C 
water for 2 seconds. Pain control was achieved with subcutane-
ous injections of morphine (2,5 mg/kg) in 8 hour intervals.
Rats were sacrificed by cardiac punction. Blood samples were 
reserved for hematological and biochemical analyses.  Skin 
samples from burn area borders were taken and placed in forma-
line for further investigation. 

Histological investigations
Tissues were fixed in 10% neutral formaline, routinely 
processed for light microscopy evaluation and embedded in 
paraffin. Sections (5 µm) were cut using a microtome and 
stained with hematoxylin-eosin to assess inflammatory changes 
with the number of leukocytes, epidermal thickness and 
toluidine blue for mast cells. Slides were examined with a light 
microscope and photographed by a digital camera.

Biochemical results
Blood samples of 3 rats from group RO8 and 4 rats from group 
5��ZHUH�H[FOXGHG�EHFDXVH�RI�KHPRO\VLV���,/����,/��ȕ�DQG�71)�
Į�HYDOXDWLRQ�RI���UDW�IURP�JURXS�52���71)�Į�HYDOXDWLRQ�RI���
UDWV�DQG�,/��ȕ�HYDOXDWLRQ�RI���UDW�IURP�JURXS�52��FRXOG�QRW�EH�
completed because of insufficient serum centrifugation. 
Serum WBC, albumin, total protein results are given in 
7DEOH�,9��

Table IV: Mean serum white blood cell (WBC), albumin (Alb.) and total protein 
(T.Prot.) levels.

WBC values of group R8 were higher than control group 
(p=0.004). Groups R8 and RO8 had higher WBC values than R4 
and RO4, respectively (p=0.00 and p=0.026, respectively). 
Serum albumin levels were lower in all rats with burn than 
control group (p<0.05). Albumin levels did not show any differ-
ence in comparisons of evaluation days and treatment groups 
(p>0.05). Total protein values were similar with control in 
groups R4 and RO4, but lower in groups R8 and RO8 (p=0.00). 
+HPDWRFULWH� YDOXHV� ZHUH� VLPLODU� LQ� DOO� JURXSV� �S!�������
)LEURQHFWLQ��,/��ȕ�DQG�71)�Į�YDOXHV�ZHUH�DOVR�VLPLODU��S!������
�)LJXUH��$��%�DQG�&���,/���YDOXHV�ZHUH�ORZHU�LQ�JURXSV�5��DQG�
RO4 than control group (p=0.021 and p=0.009, respectively). 
6OLJKW�HOHYDWHG�YDOXHV�RI�,/���LQ�JURXSV�5��DQG�JURXS�52��GLG�
not reach statistical significance (Figure 1D).

Figure 1: �$��6HUXP�ILEURQHFWLQ���%��,/���ȕ���&��71)��Į��DQG��'��,/���OHYHOV���
                 * Group R4 and Group RO4 vs Group K (p<0,05).

DISCUSSION
Protein denaturation after burn causes tissue loss and release of 
inflammatory mediators and migration of trombocytes, eritro-
cytes, leucocytes and macrophages occurs subsequently (7). 
The degree of inflammation is proportional with duration of 
H[SRVXUH�DQG�GHJUHH�RI�KHDW��DQG�DUHD�RI�WLVVXH�H[SRVHG��,Q�RXU�
study we made comparisons between groups for leucocyte and 
mast cell infiltration during inflammatory phase of burn and 
saw that rats treated with RLS and Omegaven® had lower 
values 4 days after burn. We think that this result is achieved by 
inhibition of proinflammatory cytokines by immunomodulatory 
effects of n-3 fatty acid alimentation (8). Similar effects are 
reported in pseuriasis and atopic dermatitis patients treated with 
parenteral n-3 fatty acids (9-11). Conversely, while leucocyte 
infiltrations did not differ between groups receiving and not 
receiving Omegaven®, mast cell infiltration was lower in 
groups treated with Omegaven at 8th day. Both treatment 
groups at day 8 had slightly elevated leucocyte levels than 
control. Therefore, it can be speculated that cellular inflamma-
tory response required for tissue healing is not fully inhibited by 
n-3 fatty acids.  

Reactive oxygen species (ROS), which are known to be respon-
sible from local and systemic damage in burn pathophysiology, 
are produced mostly in burn area and in distant organs also (12). 
,Q� WKHLU� WKHUPDO� GDPDJH� VWXG\� LQ� UDWV�� )ULHGO� HW� DO��� UHSRUWHG�
elevated histamine secretion from activated mast cells in burned 
tissue and ROS in blood and organs as a result (13). Santos et 
al., believed that elevated ROS may be responsible from secre-
tion of mediators from mast cells by degranulation as a result of 
their burn model study in rats (14). We found decreased infiltra-
tion of mast cells at burn area of rats treated with n-3 fatty acids. 
We also believe that they may also diminish production of ROS 
after burn.
Epidermis remodels by degredation and re-epithelisation of 
granulation tissue following inflammatory phase of wound 
healing. Epidermal healing after burn in rats is evaluated by 
Jeschke et al., and they reported that treatment consisting 
enriched vitamins, proteins, amino acids and n-3 fatty acids had 
DQ�HQKDQFHPHQW�HIIHFW�RQ�KHDOLQJ�������,Q�WKHLU�VWXG\�*HUoHN�HW�
al., evaluated the remodelation of incision wounds in rats and 
reported that Omegaven® and dexamethasone treatment had 
VLJQLILFDQW�HIIHFW�RQ�HSLGHUPDO�ZLGWK������,Q�RXU�VWXG\�HSLGHUPDO�
widths were larger in groups receiving both Omegaven® and 
5/6� WKDQ� JURXSV� WUHDWHG�ZLWK�5/6� RQO\�� ,Q� FRQMXQFWLRQ�ZLWK�
histological findings discussed above, we think that n-3 fatty 
acids have an enhancement effect on wound healing along with 
controlling cellular inflammation. 

Collagen formation is important during the initial phase of 
wound healing by their fibroblast stabilizing and barrier 
forming action. This granulation tissue initially (2nd-3rd day) 
contains type-3 collagen which is thinner, and type-1 collagen 
after, which is thicker and stiffer (16). Mast et al., realized that 
collagen fibrils in wounds are thinner and longer than the ones 
in normal tissue and related this with more type-3 collagen in 
wounds (17). Conversely, Peacock et al., interpreted that thin 
and long collagen fibrils are the result of pulling force during 

wound contraction (18). Collagen diameters were found higher 
in group treated with Omegaven® plus RLS than group receiv-
LQJ�RQO\�5/6�RQ�GD\����,W�FDQ�EH�VSHFXODWHG�WKDW�Q���IDWW\�DFLGV�
prevented harmful effect of hypermetabolic phase of wound 
healing on collagen synthesis. Thus, a healthy wound cover with 
a good collagen support should be able to act as a barrier 
towards infection during initial phase of healing. Conversely, 
collagen diameters were lower in group treated with Omega-
ven® plus RLS than group receiving only RLS on day 8. While 
elevated collagen fibril content and size is found protective in 
early wound healing, elevation of type-1/type-3 collagen ratio 
causes a risk of hypertrophic scar formation subsequently (16, 
19). We think that n-3 fatty acids have controlled effect on 
collagen production similar to controlled effect on leucocyte 
infiltration.

Cytokines are important mediators in pathophysiological 
pathways after burn. They have complex interactions with each 
other where they take place as soon as burn occurs and inflam-
PDWRU\�SKDVH�EHJLQV��,W�LV�LPSRUWDQW�WR�UHFRJQL]H�WKH�G\QDPLFV�
of active cytokines because of their subsequent metabolic 
effects during wound healing in order to detect possible factors 
ZKLFK�PD\�KDYH�HIIHFW�RQ� WKHVH�G\QDPLFV��71)�Į� LV�D� VWURQJ�
PHGLDWRU�RI�VKRFN�DQG�LQGXFHV�V\QWKHVLV�RI�F\WRNLQHV�OLNH�,/���
DQG�,/���DQG�VRPH�KXPRUDO�IDFWRUV�������,/���DQG�,/���OHYHOV�
alter after burn (21, 22). Many of these cytokines are being used 
to detect the severity of burn damage (23-25). Agay et al., 
reported that cytokine levels varied according to body surface 
area and evaluation times in their rat burn damage study (26). 
*DXJOLW]�HW�DO���IRXQG�WKDW�,/���OHYHOV�VWDUW�WR�LQFUHDVH�VRRQ�DIWHU�
burn, takes peek at 6th hour and decrease gradually until a 
VHFRQG� LQFUHDVH� DIWHU� GD\� �� RU� �� ������ ,/��� OHYHOV� LQFUHDVH�
proportional with surface area of burn (26, 27). Our study did 
not include investigations soon after burn but we observed that 
,/��� OHYHOV¶�EHLQJ� ORZ�DW� GD\��� FRQJUXHQWO\� UHSRUWHG� LQ�RWKHU�
studies, and elevated to values similar to control group at day 8. 
,/��ȕ�LQFUHDVHV�DFXWHO\�GXULQJ�ILUVW���KRXUV�DIWHU�EXUQ��UHDFKHV�
its peak level at 12th hour and after 48 hours it starts to decrease 
and normalize to basal levels at 4th day (27). Some studies show 
WKDW�HYHQ�ZKHQ�,/��ȕ�OHYHOV�KDYH�QR�DOWHUDWLRQ�LQ�VHUXP��KLJK�
,/��ȕ�OHYHOV�FDQ�EH�REVHUYHG�LQ�WLVVXH�VDPSOHV�IURP�OXQJ������
28). This is thought to be among mechanisms of pulmonary 
complications after burn. Our study showed normal levels of 
,/��ȕ�DW�GD\V���DQG���VLPLODU�ZLWK�WKH�OLWHUDWXUH��6WXGLHV�ZKLFK�
TXDQWLI\�71)�Į�OHYHOV�DIWHU�EXUQ�KDYH�YDULDEOH�UHVXOWV��71)�Į�
levels showed critical elevations at days 3 and 7 in a study of 
burn including 20% of body surface area (29). When larger 
DUHDV�DUH�EXUQW�71)�Į� OHYHOV� LQFUHDVHG�PRUH�UDSLGO\�����������
There are also studies which report similar results of serum 
71)�Į�OHYHOV�ZLWK�FRQWURO�JURXSV�DIWHU�EXUQ�����������/LNHZLVH��
ZH� REVHUYHG� QR� GLIIHUHQFH� RI� VHUXP� 71)�Į� IURP� FRQWURO��
Complexities and unknown interactions of factors affecting 
cytokines during inflammatory phase after burn cause these 
contradictions between studies even with high levels of 
VWDQGDUGL]DWLRQ��,Q�RXU�VWXG\�ZH�LQYHVWLJDWHG�WKH�HIIHFW�RI�Q���
fatty acids on cytokines after burn and observed that they did 
not change the normal course. One of the reasons (and handicap 
of the study) of this may be that we did not take samples during 

initial hours or days after burn in which serious alterations of 
cytokine levels occur. Another handicap of our study is that we 
GLG�QRW�HYDOXDWH� WLVVXH�VDPSOHV��+HQFH�ZH�FDQ�RQO\�VSHFXODWH�
that metabolic advantages of n-3 fatty acids on wound healing 
found in histological findings may be the result of alterations of 
cytokine levels during acute phase after burn. 
+\SRYROHPLD�LV�D�FOLQLFDO�SUREOHP�WKDW�PXVW�EH�DGGUHVVHG�VRRQ�
DIWHU�EXUQ��,W�LV�FDXVHG�E\�LQIODPPDWRU\�UHVSRQVH�ZKLFK�LQFUHDV-
es vascular permeability. Fluid replacement is mandatory for 
resuscitation in burn patients. Volume expanders and protein 
solutions are also infused for institution of osmotic pressure 
during first 24 hours (32). We observed lower levels of albumin 
in rats with burn. Total protein levels were low on day 8. Earlier 
decrease of albumin than protein is a finding which is compati-
ble with the literature.
Fibronectin is an important protein found in granulation tissue 
DV�VRRQ�DV�DIWHU�EXUQ��7KH�IXQFWLRQ�RI�7*)�ȕ��LV�GHSHQGHQW�RQ�
fibronectin presence in extracellular matrix (33, 34). Fibronec-
tin also have an opsonisation function in removal of bacteria 
remnants and debris in wound (34). Severe damage, burn or 
sepsis decreases the fibronectin level acutely during initial 
hours. At the end of the first day it returns to normal levels (35). 
Our study results showed normal levels of fibronectin as expect-
ed. We believe that decreased protein in conjunction with 
normal fibronectin levels was due to lack of protein containing 
dietary supplement rather than ongoing inflammatory process in 
our study. 

CONCLUSION
,Q�FRQFOXVLRQ��Q���IDWW\�DFLG�VXSSOHPHQWDWLRQ�LQ�UDWV�DIWHU�EXUQ�
supports wound healing and prevents systemic inflammation.
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ABSTRACT
Objective: 
Burn may cause hypersensitivity towards infection, systemic inflammatory response syndrome, 
respiratory distress syndrome and multiple organ failure. Anti-inflammatory and resistance 
towards infection effects of omega-3 (n-3) fatty acids was shown before. But their effect on 
systemic inflammation and wound healing after burn was not investigated. 

Material and Methods: 
Seventy Wistar albino rats were used in the study. Fourteen rats without burn composed the 
control group. Cutaneous burn was created on remaining 56 rats which received 50 mg/kg/day 
intraperitoneal ringer lactat solution in two equal amounts. Twenty-eight rats with burn received 
injections of n-3 1 mg/kg/day throughout the study. Rats in control group were sacrificed on day 
4 and rats in treatment groups were sacrificed on days 4 and 8. Leukocyte and mast cell infiltra-
tion, epidermal and collagen thickness measurements were used in histological evaluation. White 
EORRG� FHOO�� KHPDWRFULWH�� WRWDO� SURWHLQ�� DOEXPLQ�� ILEURQHFWLQ��71)Į�� ,/�ȕ� DQG� ,/�� OHYHOV�ZHUH�
measured for biochemical evaluations.
 
Results: 
Elevation of leukocyte and mast cell infiltration was lower and collagen thickness was higher in 
n-3 receiving group on day 4. There was no difference in leukocyte infiltration on the 8th day 
whereas mast cell infiltration was lower and collagen thickness was higher in n-3 receiving 
group. Epidermal thickness was higher in n-3 receiving group on both evaluation days. White 
EORRG�FHOO�FRXQWV�ZHUH�KLJKHU�LQ��WK�GD\�WKDQ��WK�GD\�JURXSV��7RWDO�SURWHLQ�RQ��WK��,/���RQ��WK��
and albumin levels on both days was lower than control.

Conclusion: 
N-3 fatty acids used after burn enhances wound healing and prevents systemic inflammation.

Key Words: 
1XWULWLRQ��,QIODPPDWLRQ��1���)DWW\�$FLGV��%XUQ��:RXQG�+HDOLQJ

Randomly selected ten areas were used for leukocytic infiltra-
tion, the total number of mast cells and epidermal thickness 
measurement. Epidermal thickness measurements were 
performed using commercially available software. Leukocytic 
infiltration was assessed using the following scale. 
•No extravascular leucocyte; 0
•<20 leucocyte; 1
•20-45 leucocyte; 2
•>45 leucocyte; 3
For electron microscopic investigations, tissues were fixed with 
2.5% glutaraldehyde. Samples were postfixed in 1% osmium 
tetroxide, processed routinely for electron microscopy and 
embedded in resin kit. Ultrathin sections (50-70 nm) were cut 
by ultramicrotome and contrasted with uranyl acetate and lead 
citrate and were examined with an electron microscope. 
Randomly distributed collagen fibers were examined and cross 
sections were selected for measurement. These areas were 
photographed by a digital camera attached to the electron 
microscope. Photographes were transferred to a commercially 
available software and diameters of 500 collagen fibers of each 
animal were measured by this software.

Biochemical investigations
White blood cell (WBC) counts and hematocrite concentrations 
were analyzed in blood samples collected in tubes with EDTA. 
Samples were centrifuged with 5000 rpm for 10 minutes. 
3ODVPD�ZDV�VWRUHG� LQ�����&�IRU�IXUWKHU�TXDQWLILFDWLRQ�RI�,/����
,/��ȕ��ILEURQHFWLQ��71)��Į��WRWDO�SURWHLQ�DQG�DOEXPLQ�OHYHOV��

Statistical analyses
Comparisons regarding epidermal thickness and collagen 
diameter variables were made with Kruskal Wallis and 
Mann-Whitney U tests with Bonferroni correction.  Cross-table 
analyses were conducted for comparisons of epidermal leuko-
cyte counts. Chi-square tests were used for comparisons of mast 
cell counts. P values under 0.05 were considered significant. 
&RPSDULVRQV� RI� KHPDWRFULWH�� ,/��ȕ�� ,/����71)�Į�� ILEURQHFWLQ�
values were made with Kruskal Wallis tests.  ANOVA were used 
for comparisons of WBC, total protein, albumin values.

RESULTS
Histological findings
Necrosis was evident macroscopically on forth day after burn. 
At day 8 epithelized areas were seen beneath the necrotic 
tissues. 
Calculations of epidermal width and collagen diameter are 
JLYHQ�LQ�7DEOH�,��

Table I: Mean epidermal width (EW) and collagen diameter (CD)

Epidermal width was lower in all groups of burn than control 
group (p=0.001). Groups R4 and R8 had lower epidermal width 
than groups RO4 and RO8, respectively (p=0.007 and p<0.001, 
respectively). Epidermal widths in groups R8 and RO8 were 
higher than groups R4 and RO4, respectively (p<0.001 and 
p=0.001, respectively).  

While the collagen diameter calculations were lower in group 
R4 than control  (p=0.001), it was higher than control in groups 
RO4, R8 and RO8 (p=0.016, p=0.001 and p=0.001, respective-
ly). Collagen diameter was lower in group R4 than group RO4 
(p=0.001), and was higher in group R8 than group RO8 
(p=0.001). While groups receiving ringer lactate only (R4 and 
R8) had higher collagen diameters on day 8 than day 4, 
(p=0.001), 4 and 8th day comparison of collagen diameters 
were similar in groups receiving omegaven (RO4 and RO8) 
(p=0.210). Results of leucocyte infiltration calculations are 
JLYHQ�LQ�7DEOH�,,��

Table II: Evaluations of leucocyte infiltration.

Leucocyte counts were lower than 20 in most of Group K 
cross-sections. The number of cross-sections which had leuco-
cyte counts below 20 were lower in group R4 than group RO4 
and lower in group RO4 than group RO8 (p=0.027 and p=0.001, 
respectively). The number of cross-sections which had leuco-
cyte counts between 20-45 were lower in group R4 than group 
R8 and lower in group RO4 than group RO8 (p=0.0024 and 
p=0.001, respectively). The number of cross-sections which had 
leucocyte counts more than 45 were lower in group R8 than 
group R4 (p=0.0024). Results of mast cell infiltration calcula-
WLRQV�DUH�JLYHQ�LQ�7DEOH�,,,��

Table III: Evaluations of mast cell infiltration.

,Q�DOO�VWXG\�JURXSV�WKH�QXPEHU�RI�FURVV�VHFWLRQV�ZKLFK�KDG�PDVW�
cell infiltration below 20 were lower than control group 
(p<0.05). The number of cross-sections which had mast cell 
infiltrations below 20 were higher in group R8 than group R4, 
higher in group RO4 than group R4 and higher in group RO8 
than group R8 (p=0.002, p=0.000 and p=0.000, respectively).
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Amaç: 
<DQÕN� HQIHNVL\RQ�� VLVWHPLN� HQIODPDWXDU� \DQÕW� VHQGURPX��
VROXQXP�VÕNÕQWÕVÕ�VHQGURPX�YH�oRNOX�RUJDQ�\HWPH]OL÷L�\DWNÕQ-
OÕ÷ÕQÕ�DUWÕUÕU��2PHJD����Q����\D÷�DVLWOHULQLQ�DQWL�HQIODPDWXDU�YH�
HQIHNVL\RQD� NDUúÕ� GLUHQo� DUWÕUPD� HWNLOHUL� GDKD� |QFH� J|VWHULO��
PLúWLU�� $QFDN� \DQÕN� VRQUDVÕ� VLVWHPLN� HQIODPDV\RQ� YH� \DUD�
L\LOHúPHVL��]HULQH�HWNLOHUL�ELOLQPHPHNWHGLU�
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Anahtar Klimeler: 
%HVOHQPH��(QIODPDV\RQ��1���<D÷�$VLGL��<DQÕN��<DUD�L\LOHúPHVL

INTRODUCTION
Burn is a type of trauma that may cause infections, shock, multi-
ple organ failure and death (1, 2). The cytokines released from 
leukocytes following injury may enhance host resistance. 
Furthermore, they may cause systemic inflammation and 
response of immune system cells and disturb remote organ 
functions. These types of effects in patients with major burns 
may result in susceptibility to infections, systemic inflammatory 
response syndrome, adults’ respiratory distress syndrome, 
multiple organ dysfunction syndrome and even death (2, 3). 
Early initiation of nutrition support effects the cytokine induced 
stress response thus minimizes metabolic abnormalities and 
tissue damage. Enhancement of immune response in critical 
patients by enrichment of standard nutritional solutions with 
specific nutrients came into question recently. 

For this purpose, glutamine, arginine, nucleotide and n-3 fatty 
acids are supplemented to the treatment regimen particularly or 
LQ�FRPELQDWLRQV������,W�LV�DOVR�NQRZQ�WKDW�DGGLWLRQDO�XVDJH�RI�Q���
fatty acids has anti-inflammatory function in critical care 
patients (5). The aim of this study is to investigate the effect of 
n-3 fatty acid rich emulsion on inflammatory cytokines and 
wound healing in experimental burn model.

MATERIAL and METHODS 
7KLV�VWXG\�LV�FRQGXFWHG�LQ�([SHULPHQWDO�0HGLFDO�,QYHVWLJDWLRQ�
Laboratory of Mersin University after approval of animal 
studies ethics committee (Application number: 40, Approval 
date: 23.01.2009). All procedures on animals were conducted 
according to global “Guide for the Care and Use of Laboratory 
Animals” rules. Study was also conducted according to research 
and publishing ethics. 
Seventy female albino Wistar rats weighing 250-300 grams 
were used. All rats were housed in standard cages and room 
temperature, in 12 hours light-dark cycle, and fed with standard 
rodent diet (240 kcal/day approximately) and water. Rats were 
divided randomly into 5 groups: 
Group K (n=14): Control group
Group R4 (n=14): Treated with ringer lactate solution (RLS) 
after burn and sacrificed in day 4.
Group RO4 (n=14): Treated with RLS and Omegaven® after 
burn and sacrificed in day 4.
Group R8 (n=14): Treated with RLS after burn and sacrificed in 
day 8.
Group RO8 (n=14): Treated with RLS and Omegaven® after 
burn and sacrificed in day 8.
Omegaven® is an emulsion which is enriched with n-3 fatty 
acids. Rats in groups RO4 and RO8 received 1 ml/kg (5) of 
2PHJDYHQ��GDLO\�XQWLO�VDFULILFH���,Q�RUGHU�WR�SUHYHQW�GHK\GUD-
tion rats received 50 ml/kg of RL intra-peritoneally after burn 
twice daily.  
,Q�RUGHU�WR�DFTXLUH�VWDQGDUG�DUHD�RI�EXUQ�D�PROG�ZLWK�D�ZLQGRZ�
was formed (6). The dimensions of this window were calculated 
according to the 40 % of rats’ surface area.
Rats were anesthetized with ketamine and xylazine. Dorsal side 
of the rats were shaved and placed in the mold. Molds holding 
the rats were immersed into the 96°C hot water for 10 seconds. 
Rats in the control group in the molds were immersed into 21°C 
water for 2 seconds. Pain control was achieved with subcutane-
ous injections of morphine (2,5 mg/kg) in 8 hour intervals.
Rats were sacrificed by cardiac punction. Blood samples were 
reserved for hematological and biochemical analyses.  Skin 
samples from burn area borders were taken and placed in forma-
line for further investigation. 

Histological investigations
Tissues were fixed in 10% neutral formaline, routinely 
processed for light microscopy evaluation and embedded in 
paraffin. Sections (5 µm) were cut using a microtome and 
stained with hematoxylin-eosin to assess inflammatory changes 
with the number of leukocytes, epidermal thickness and 
toluidine blue for mast cells. Slides were examined with a light 
microscope and photographed by a digital camera.

Biochemical results
Blood samples of 3 rats from group RO8 and 4 rats from group 
5��ZHUH�H[FOXGHG�EHFDXVH�RI�KHPRO\VLV���,/����,/��ȕ�DQG�71)�
Į�HYDOXDWLRQ�RI���UDW�IURP�JURXS�52���71)�Į�HYDOXDWLRQ�RI���
UDWV�DQG�,/��ȕ�HYDOXDWLRQ�RI���UDW�IURP�JURXS�52��FRXOG�QRW�EH�
completed because of insufficient serum centrifugation. 
Serum WBC, albumin, total protein results are given in 
7DEOH�,9��

Table IV: Mean serum white blood cell (WBC), albumin (Alb.) and total protein 
(T.Prot.) levels.

WBC values of group R8 were higher than control group 
(p=0.004). Groups R8 and RO8 had higher WBC values than R4 
and RO4, respectively (p=0.00 and p=0.026, respectively). 
Serum albumin levels were lower in all rats with burn than 
control group (p<0.05). Albumin levels did not show any differ-
ence in comparisons of evaluation days and treatment groups 
(p>0.05). Total protein values were similar with control in 
groups R4 and RO4, but lower in groups R8 and RO8 (p=0.00). 
+HPDWRFULWH� YDOXHV� ZHUH� VLPLODU� LQ� DOO� JURXSV� �S!�������
)LEURQHFWLQ��,/��ȕ�DQG�71)�Į�YDOXHV�ZHUH�DOVR�VLPLODU��S!������
�)LJXUH��$��%�DQG�&���,/���YDOXHV�ZHUH�ORZHU�LQ�JURXSV�5��DQG�
RO4 than control group (p=0.021 and p=0.009, respectively). 
6OLJKW�HOHYDWHG�YDOXHV�RI�,/���LQ�JURXSV�5��DQG�JURXS�52��GLG�
not reach statistical significance (Figure 1D).

Figure 1: �$��6HUXP�ILEURQHFWLQ���%��,/���ȕ���&��71)��Į��DQG��'��,/���OHYHOV���
                 * Group R4 and Group RO4 vs Group K (p<0,05).

DISCUSSION
Protein denaturation after burn causes tissue loss and release of 
inflammatory mediators and migration of trombocytes, eritro-
cytes, leucocytes and macrophages occurs subsequently (7). 
The degree of inflammation is proportional with duration of 
H[SRVXUH�DQG�GHJUHH�RI�KHDW��DQG�DUHD�RI�WLVVXH�H[SRVHG��,Q�RXU�
study we made comparisons between groups for leucocyte and 
mast cell infiltration during inflammatory phase of burn and 
saw that rats treated with RLS and Omegaven® had lower 
values 4 days after burn. We think that this result is achieved by 
inhibition of proinflammatory cytokines by immunomodulatory 
effects of n-3 fatty acid alimentation (8). Similar effects are 
reported in pseuriasis and atopic dermatitis patients treated with 
parenteral n-3 fatty acids (9-11). Conversely, while leucocyte 
infiltrations did not differ between groups receiving and not 
receiving Omegaven®, mast cell infiltration was lower in 
groups treated with Omegaven at 8th day. Both treatment 
groups at day 8 had slightly elevated leucocyte levels than 
control. Therefore, it can be speculated that cellular inflamma-
tory response required for tissue healing is not fully inhibited by 
n-3 fatty acids.  

Reactive oxygen species (ROS), which are known to be respon-
sible from local and systemic damage in burn pathophysiology, 
are produced mostly in burn area and in distant organs also (12). 
,Q� WKHLU� WKHUPDO� GDPDJH� VWXG\� LQ� UDWV�� )ULHGO� HW� DO��� UHSRUWHG�
elevated histamine secretion from activated mast cells in burned 
tissue and ROS in blood and organs as a result (13). Santos et 
al., believed that elevated ROS may be responsible from secre-
tion of mediators from mast cells by degranulation as a result of 
their burn model study in rats (14). We found decreased infiltra-
tion of mast cells at burn area of rats treated with n-3 fatty acids. 
We also believe that they may also diminish production of ROS 
after burn.
Epidermis remodels by degredation and re-epithelisation of 
granulation tissue following inflammatory phase of wound 
healing. Epidermal healing after burn in rats is evaluated by 
Jeschke et al., and they reported that treatment consisting 
enriched vitamins, proteins, amino acids and n-3 fatty acids had 
DQ�HQKDQFHPHQW�HIIHFW�RQ�KHDOLQJ�������,Q�WKHLU�VWXG\�*HUoHN�HW�
al., evaluated the remodelation of incision wounds in rats and 
reported that Omegaven® and dexamethasone treatment had 
VLJQLILFDQW�HIIHFW�RQ�HSLGHUPDO�ZLGWK������,Q�RXU�VWXG\�HSLGHUPDO�
widths were larger in groups receiving both Omegaven® and 
5/6� WKDQ� JURXSV� WUHDWHG�ZLWK�5/6� RQO\�� ,Q� FRQMXQFWLRQ�ZLWK�
histological findings discussed above, we think that n-3 fatty 
acids have an enhancement effect on wound healing along with 
controlling cellular inflammation. 

Collagen formation is important during the initial phase of 
wound healing by their fibroblast stabilizing and barrier 
forming action. This granulation tissue initially (2nd-3rd day) 
contains type-3 collagen which is thinner, and type-1 collagen 
after, which is thicker and stiffer (16). Mast et al., realized that 
collagen fibrils in wounds are thinner and longer than the ones 
in normal tissue and related this with more type-3 collagen in 
wounds (17). Conversely, Peacock et al., interpreted that thin 
and long collagen fibrils are the result of pulling force during 

wound contraction (18). Collagen diameters were found higher 
in group treated with Omegaven® plus RLS than group receiv-
LQJ�RQO\�5/6�RQ�GD\����,W�FDQ�EH�VSHFXODWHG�WKDW�Q���IDWW\�DFLGV�
prevented harmful effect of hypermetabolic phase of wound 
healing on collagen synthesis. Thus, a healthy wound cover with 
a good collagen support should be able to act as a barrier 
towards infection during initial phase of healing. Conversely, 
collagen diameters were lower in group treated with Omega-
ven® plus RLS than group receiving only RLS on day 8. While 
elevated collagen fibril content and size is found protective in 
early wound healing, elevation of type-1/type-3 collagen ratio 
causes a risk of hypertrophic scar formation subsequently (16, 
19). We think that n-3 fatty acids have controlled effect on 
collagen production similar to controlled effect on leucocyte 
infiltration.

Cytokines are important mediators in pathophysiological 
pathways after burn. They have complex interactions with each 
other where they take place as soon as burn occurs and inflam-
PDWRU\�SKDVH�EHJLQV��,W�LV�LPSRUWDQW�WR�UHFRJQL]H�WKH�G\QDPLFV�
of active cytokines because of their subsequent metabolic 
effects during wound healing in order to detect possible factors 
ZKLFK�PD\�KDYH�HIIHFW�RQ� WKHVH�G\QDPLFV��71)�Į� LV�D� VWURQJ�
PHGLDWRU�RI�VKRFN�DQG�LQGXFHV�V\QWKHVLV�RI�F\WRNLQHV�OLNH�,/���
DQG�,/���DQG�VRPH�KXPRUDO�IDFWRUV�������,/���DQG�,/���OHYHOV�
alter after burn (21, 22). Many of these cytokines are being used 
to detect the severity of burn damage (23-25). Agay et al., 
reported that cytokine levels varied according to body surface 
area and evaluation times in their rat burn damage study (26). 
*DXJOLW]�HW�DO���IRXQG�WKDW�,/���OHYHOV�VWDUW�WR�LQFUHDVH�VRRQ�DIWHU�
burn, takes peek at 6th hour and decrease gradually until a 
VHFRQG� LQFUHDVH� DIWHU� GD\� �� RU� �� ������ ,/��� OHYHOV� LQFUHDVH�
proportional with surface area of burn (26, 27). Our study did 
not include investigations soon after burn but we observed that 
,/��� OHYHOV¶�EHLQJ� ORZ�DW� GD\��� FRQJUXHQWO\� UHSRUWHG� LQ�RWKHU�
studies, and elevated to values similar to control group at day 8. 
,/��ȕ�LQFUHDVHV�DFXWHO\�GXULQJ�ILUVW���KRXUV�DIWHU�EXUQ��UHDFKHV�
its peak level at 12th hour and after 48 hours it starts to decrease 
and normalize to basal levels at 4th day (27). Some studies show 
WKDW�HYHQ�ZKHQ�,/��ȕ�OHYHOV�KDYH�QR�DOWHUDWLRQ�LQ�VHUXP��KLJK�
,/��ȕ�OHYHOV�FDQ�EH�REVHUYHG�LQ�WLVVXH�VDPSOHV�IURP�OXQJ������
28). This is thought to be among mechanisms of pulmonary 
complications after burn. Our study showed normal levels of 
,/��ȕ�DW�GD\V���DQG���VLPLODU�ZLWK�WKH�OLWHUDWXUH��6WXGLHV�ZKLFK�
TXDQWLI\�71)�Į�OHYHOV�DIWHU�EXUQ�KDYH�YDULDEOH�UHVXOWV��71)�Į�
levels showed critical elevations at days 3 and 7 in a study of 
burn including 20% of body surface area (29). When larger 
DUHDV�DUH�EXUQW�71)�Į� OHYHOV� LQFUHDVHG�PRUH�UDSLGO\�����������
There are also studies which report similar results of serum 
71)�Į�OHYHOV�ZLWK�FRQWURO�JURXSV�DIWHU�EXUQ�����������/LNHZLVH��
ZH� REVHUYHG� QR� GLIIHUHQFH� RI� VHUXP� 71)�Į� IURP� FRQWURO��
Complexities and unknown interactions of factors affecting 
cytokines during inflammatory phase after burn cause these 
contradictions between studies even with high levels of 
VWDQGDUGL]DWLRQ��,Q�RXU�VWXG\�ZH�LQYHVWLJDWHG�WKH�HIIHFW�RI�Q���
fatty acids on cytokines after burn and observed that they did 
not change the normal course. One of the reasons (and handicap 
of the study) of this may be that we did not take samples during 

initial hours or days after burn in which serious alterations of 
cytokine levels occur. Another handicap of our study is that we 
GLG�QRW�HYDOXDWH� WLVVXH�VDPSOHV��+HQFH�ZH�FDQ�RQO\�VSHFXODWH�
that metabolic advantages of n-3 fatty acids on wound healing 
found in histological findings may be the result of alterations of 
cytokine levels during acute phase after burn. 
+\SRYROHPLD�LV�D�FOLQLFDO�SUREOHP�WKDW�PXVW�EH�DGGUHVVHG�VRRQ�
DIWHU�EXUQ��,W�LV�FDXVHG�E\�LQIODPPDWRU\�UHVSRQVH�ZKLFK�LQFUHDV-
es vascular permeability. Fluid replacement is mandatory for 
resuscitation in burn patients. Volume expanders and protein 
solutions are also infused for institution of osmotic pressure 
during first 24 hours (32). We observed lower levels of albumin 
in rats with burn. Total protein levels were low on day 8. Earlier 
decrease of albumin than protein is a finding which is compati-
ble with the literature.
Fibronectin is an important protein found in granulation tissue 
DV�VRRQ�DV�DIWHU�EXUQ��7KH�IXQFWLRQ�RI�7*)�ȕ��LV�GHSHQGHQW�RQ�
fibronectin presence in extracellular matrix (33, 34). Fibronec-
tin also have an opsonisation function in removal of bacteria 
remnants and debris in wound (34). Severe damage, burn or 
sepsis decreases the fibronectin level acutely during initial 
hours. At the end of the first day it returns to normal levels (35). 
Our study results showed normal levels of fibronectin as expect-
ed. We believe that decreased protein in conjunction with 
normal fibronectin levels was due to lack of protein containing 
dietary supplement rather than ongoing inflammatory process in 
our study. 

CONCLUSION
,Q�FRQFOXVLRQ��Q���IDWW\�DFLG�VXSSOHPHQWDWLRQ�LQ�UDWV�DIWHU�EXUQ�
supports wound healing and prevents systemic inflammation.
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ABSTRACT
Objective: 
Burn may cause hypersensitivity towards infection, systemic inflammatory response syndrome, 
respiratory distress syndrome and multiple organ failure. Anti-inflammatory and resistance 
towards infection effects of omega-3 (n-3) fatty acids was shown before. But their effect on 
systemic inflammation and wound healing after burn was not investigated. 

Material and Methods: 
Seventy Wistar albino rats were used in the study. Fourteen rats without burn composed the 
control group. Cutaneous burn was created on remaining 56 rats which received 50 mg/kg/day 
intraperitoneal ringer lactat solution in two equal amounts. Twenty-eight rats with burn received 
injections of n-3 1 mg/kg/day throughout the study. Rats in control group were sacrificed on day 
4 and rats in treatment groups were sacrificed on days 4 and 8. Leukocyte and mast cell infiltra-
tion, epidermal and collagen thickness measurements were used in histological evaluation. White 
EORRG� FHOO�� KHPDWRFULWH�� WRWDO� SURWHLQ�� DOEXPLQ�� ILEURQHFWLQ��71)Į�� ,/�ȕ� DQG� ,/�� OHYHOV�ZHUH�
measured for biochemical evaluations.
 
Results: 
Elevation of leukocyte and mast cell infiltration was lower and collagen thickness was higher in 
n-3 receiving group on day 4. There was no difference in leukocyte infiltration on the 8th day 
whereas mast cell infiltration was lower and collagen thickness was higher in n-3 receiving 
group. Epidermal thickness was higher in n-3 receiving group on both evaluation days. White 
EORRG�FHOO�FRXQWV�ZHUH�KLJKHU�LQ��WK�GD\�WKDQ��WK�GD\�JURXSV��7RWDO�SURWHLQ�RQ��WK��,/���RQ��WK��
and albumin levels on both days was lower than control.

Conclusion: 
N-3 fatty acids used after burn enhances wound healing and prevents systemic inflammation.

Key Words: 
1XWULWLRQ��,QIODPPDWLRQ��1���)DWW\�$FLGV��%XUQ��:RXQG�+HDOLQJ

Randomly selected ten areas were used for leukocytic infiltra-
tion, the total number of mast cells and epidermal thickness 
measurement. Epidermal thickness measurements were 
performed using commercially available software. Leukocytic 
infiltration was assessed using the following scale. 
•No extravascular leucocyte; 0
•<20 leucocyte; 1
•20-45 leucocyte; 2
•>45 leucocyte; 3
For electron microscopic investigations, tissues were fixed with 
2.5% glutaraldehyde. Samples were postfixed in 1% osmium 
tetroxide, processed routinely for electron microscopy and 
embedded in resin kit. Ultrathin sections (50-70 nm) were cut 
by ultramicrotome and contrasted with uranyl acetate and lead 
citrate and were examined with an electron microscope. 
Randomly distributed collagen fibers were examined and cross 
sections were selected for measurement. These areas were 
photographed by a digital camera attached to the electron 
microscope. Photographes were transferred to a commercially 
available software and diameters of 500 collagen fibers of each 
animal were measured by this software.

Biochemical investigations
White blood cell (WBC) counts and hematocrite concentrations 
were analyzed in blood samples collected in tubes with EDTA. 
Samples were centrifuged with 5000 rpm for 10 minutes. 
3ODVPD�ZDV�VWRUHG� LQ�����&�IRU�IXUWKHU�TXDQWLILFDWLRQ�RI�,/����
,/��ȕ��ILEURQHFWLQ��71)��Į��WRWDO�SURWHLQ�DQG�DOEXPLQ�OHYHOV��

Statistical analyses
Comparisons regarding epidermal thickness and collagen 
diameter variables were made with Kruskal Wallis and 
Mann-Whitney U tests with Bonferroni correction.  Cross-table 
analyses were conducted for comparisons of epidermal leuko-
cyte counts. Chi-square tests were used for comparisons of mast 
cell counts. P values under 0.05 were considered significant. 
&RPSDULVRQV� RI� KHPDWRFULWH�� ,/��ȕ�� ,/����71)�Į�� ILEURQHFWLQ�
values were made with Kruskal Wallis tests.  ANOVA were used 
for comparisons of WBC, total protein, albumin values.

RESULTS
Histological findings
Necrosis was evident macroscopically on forth day after burn. 
At day 8 epithelized areas were seen beneath the necrotic 
tissues. 
Calculations of epidermal width and collagen diameter are 
JLYHQ�LQ�7DEOH�,��

Table I: Mean epidermal width (EW) and collagen diameter (CD)

Epidermal width was lower in all groups of burn than control 
group (p=0.001). Groups R4 and R8 had lower epidermal width 
than groups RO4 and RO8, respectively (p=0.007 and p<0.001, 
respectively). Epidermal widths in groups R8 and RO8 were 
higher than groups R4 and RO4, respectively (p<0.001 and 
p=0.001, respectively).  

While the collagen diameter calculations were lower in group 
R4 than control  (p=0.001), it was higher than control in groups 
RO4, R8 and RO8 (p=0.016, p=0.001 and p=0.001, respective-
ly). Collagen diameter was lower in group R4 than group RO4 
(p=0.001), and was higher in group R8 than group RO8 
(p=0.001). While groups receiving ringer lactate only (R4 and 
R8) had higher collagen diameters on day 8 than day 4, 
(p=0.001), 4 and 8th day comparison of collagen diameters 
were similar in groups receiving omegaven (RO4 and RO8) 
(p=0.210). Results of leucocyte infiltration calculations are 
JLYHQ�LQ�7DEOH�,,��

Table II: Evaluations of leucocyte infiltration.

Leucocyte counts were lower than 20 in most of Group K 
cross-sections. The number of cross-sections which had leuco-
cyte counts below 20 were lower in group R4 than group RO4 
and lower in group RO4 than group RO8 (p=0.027 and p=0.001, 
respectively). The number of cross-sections which had leuco-
cyte counts between 20-45 were lower in group R4 than group 
R8 and lower in group RO4 than group RO8 (p=0.0024 and 
p=0.001, respectively). The number of cross-sections which had 
leucocyte counts more than 45 were lower in group R8 than 
group R4 (p=0.0024). Results of mast cell infiltration calcula-
WLRQV�DUH�JLYHQ�LQ�7DEOH�,,,��

Table III: Evaluations of mast cell infiltration.

,Q�DOO�VWXG\�JURXSV�WKH�QXPEHU�RI�FURVV�VHFWLRQV�ZKLFK�KDG�PDVW�
cell infiltration below 20 were lower than control group 
(p<0.05). The number of cross-sections which had mast cell 
infiltrations below 20 were higher in group R8 than group R4, 
higher in group RO4 than group R4 and higher in group RO8 
than group R8 (p=0.002, p=0.000 and p=0.000, respectively).
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INTRODUCTION
Burn is a type of trauma that may cause infections, shock, multi-
ple organ failure and death (1, 2). The cytokines released from 
leukocytes following injury may enhance host resistance. 
Furthermore, they may cause systemic inflammation and 
response of immune system cells and disturb remote organ 
functions. These types of effects in patients with major burns 
may result in susceptibility to infections, systemic inflammatory 
response syndrome, adults’ respiratory distress syndrome, 
multiple organ dysfunction syndrome and even death (2, 3). 
Early initiation of nutrition support effects the cytokine induced 
stress response thus minimizes metabolic abnormalities and 
tissue damage. Enhancement of immune response in critical 
patients by enrichment of standard nutritional solutions with 
specific nutrients came into question recently. 

For this purpose, glutamine, arginine, nucleotide and n-3 fatty 
acids are supplemented to the treatment regimen particularly or 
LQ�FRPELQDWLRQV������,W�LV�DOVR�NQRZQ�WKDW�DGGLWLRQDO�XVDJH�RI�Q���
fatty acids has anti-inflammatory function in critical care 
patients (5). The aim of this study is to investigate the effect of 
n-3 fatty acid rich emulsion on inflammatory cytokines and 
wound healing in experimental burn model.

MATERIAL and METHODS 
7KLV�VWXG\�LV�FRQGXFWHG�LQ�([SHULPHQWDO�0HGLFDO�,QYHVWLJDWLRQ�
Laboratory of Mersin University after approval of animal 
studies ethics committee (Application number: 40, Approval 
date: 23.01.2009). All procedures on animals were conducted 
according to global “Guide for the Care and Use of Laboratory 
Animals” rules. Study was also conducted according to research 
and publishing ethics. 
Seventy female albino Wistar rats weighing 250-300 grams 
were used. All rats were housed in standard cages and room 
temperature, in 12 hours light-dark cycle, and fed with standard 
rodent diet (240 kcal/day approximately) and water. Rats were 
divided randomly into 5 groups: 
Group K (n=14): Control group
Group R4 (n=14): Treated with ringer lactate solution (RLS) 
after burn and sacrificed in day 4.
Group RO4 (n=14): Treated with RLS and Omegaven® after 
burn and sacrificed in day 4.
Group R8 (n=14): Treated with RLS after burn and sacrificed in 
day 8.
Group RO8 (n=14): Treated with RLS and Omegaven® after 
burn and sacrificed in day 8.
Omegaven® is an emulsion which is enriched with n-3 fatty 
acids. Rats in groups RO4 and RO8 received 1 ml/kg (5) of 
2PHJDYHQ��GDLO\�XQWLO�VDFULILFH���,Q�RUGHU�WR�SUHYHQW�GHK\GUD-
tion rats received 50 ml/kg of RL intra-peritoneally after burn 
twice daily.  
,Q�RUGHU�WR�DFTXLUH�VWDQGDUG�DUHD�RI�EXUQ�D�PROG�ZLWK�D�ZLQGRZ�
was formed (6). The dimensions of this window were calculated 
according to the 40 % of rats’ surface area.
Rats were anesthetized with ketamine and xylazine. Dorsal side 
of the rats were shaved and placed in the mold. Molds holding 
the rats were immersed into the 96°C hot water for 10 seconds. 
Rats in the control group in the molds were immersed into 21°C 
water for 2 seconds. Pain control was achieved with subcutane-
ous injections of morphine (2,5 mg/kg) in 8 hour intervals.
Rats were sacrificed by cardiac punction. Blood samples were 
reserved for hematological and biochemical analyses.  Skin 
samples from burn area borders were taken and placed in forma-
line for further investigation. 

Histological investigations
Tissues were fixed in 10% neutral formaline, routinely 
processed for light microscopy evaluation and embedded in 
paraffin. Sections (5 µm) were cut using a microtome and 
stained with hematoxylin-eosin to assess inflammatory changes 
with the number of leukocytes, epidermal thickness and 
toluidine blue for mast cells. Slides were examined with a light 
microscope and photographed by a digital camera.
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Biochemical results
Blood samples of 3 rats from group RO8 and 4 rats from group 
5��ZHUH�H[FOXGHG�EHFDXVH�RI�KHPRO\VLV���,/����,/��ȕ�DQG�71)�
Į�HYDOXDWLRQ�RI���UDW�IURP�JURXS�52���71)�Į�HYDOXDWLRQ�RI���
UDWV�DQG�,/��ȕ�HYDOXDWLRQ�RI���UDW�IURP�JURXS�52��FRXOG�QRW�EH�
completed because of insufficient serum centrifugation. 
Serum WBC, albumin, total protein results are given in 
7DEOH�,9��

Table IV: Mean serum white blood cell (WBC), albumin (Alb.) and total protein 
(T.Prot.) levels.

WBC values of group R8 were higher than control group 
(p=0.004). Groups R8 and RO8 had higher WBC values than R4 
and RO4, respectively (p=0.00 and p=0.026, respectively). 
Serum albumin levels were lower in all rats with burn than 
control group (p<0.05). Albumin levels did not show any differ-
ence in comparisons of evaluation days and treatment groups 
(p>0.05). Total protein values were similar with control in 
groups R4 and RO4, but lower in groups R8 and RO8 (p=0.00). 
+HPDWRFULWH� YDOXHV� ZHUH� VLPLODU� LQ� DOO� JURXSV� �S!�������
)LEURQHFWLQ��,/��ȕ�DQG�71)�Į�YDOXHV�ZHUH�DOVR�VLPLODU��S!������
�)LJXUH��$��%�DQG�&���,/���YDOXHV�ZHUH�ORZHU�LQ�JURXSV�5��DQG�
RO4 than control group (p=0.021 and p=0.009, respectively). 
6OLJKW�HOHYDWHG�YDOXHV�RI�,/���LQ�JURXSV�5��DQG�JURXS�52��GLG�
not reach statistical significance (Figure 1D).

Figure 1: �$��6HUXP�ILEURQHFWLQ���%��,/���ȕ���&��71)��Į��DQG��'��,/���OHYHOV���
                 * Group R4 and Group RO4 vs Group K (p<0,05).

DISCUSSION
Protein denaturation after burn causes tissue loss and release of 
inflammatory mediators and migration of trombocytes, eritro-
cytes, leucocytes and macrophages occurs subsequently (7). 
The degree of inflammation is proportional with duration of 
H[SRVXUH�DQG�GHJUHH�RI�KHDW��DQG�DUHD�RI�WLVVXH�H[SRVHG��,Q�RXU�
study we made comparisons between groups for leucocyte and 
mast cell infiltration during inflammatory phase of burn and 
saw that rats treated with RLS and Omegaven® had lower 
values 4 days after burn. We think that this result is achieved by 
inhibition of proinflammatory cytokines by immunomodulatory 
effects of n-3 fatty acid alimentation (8). Similar effects are 
reported in pseuriasis and atopic dermatitis patients treated with 
parenteral n-3 fatty acids (9-11). Conversely, while leucocyte 
infiltrations did not differ between groups receiving and not 
receiving Omegaven®, mast cell infiltration was lower in 
groups treated with Omegaven at 8th day. Both treatment 
groups at day 8 had slightly elevated leucocyte levels than 
control. Therefore, it can be speculated that cellular inflamma-
tory response required for tissue healing is not fully inhibited by 
n-3 fatty acids.  

Reactive oxygen species (ROS), which are known to be respon-
sible from local and systemic damage in burn pathophysiology, 
are produced mostly in burn area and in distant organs also (12). 
,Q� WKHLU� WKHUPDO� GDPDJH� VWXG\� LQ� UDWV�� )ULHGO� HW� DO��� UHSRUWHG�
elevated histamine secretion from activated mast cells in burned 
tissue and ROS in blood and organs as a result (13). Santos et 
al., believed that elevated ROS may be responsible from secre-
tion of mediators from mast cells by degranulation as a result of 
their burn model study in rats (14). We found decreased infiltra-
tion of mast cells at burn area of rats treated with n-3 fatty acids. 
We also believe that they may also diminish production of ROS 
after burn.
Epidermis remodels by degredation and re-epithelisation of 
granulation tissue following inflammatory phase of wound 
healing. Epidermal healing after burn in rats is evaluated by 
Jeschke et al., and they reported that treatment consisting 
enriched vitamins, proteins, amino acids and n-3 fatty acids had 
DQ�HQKDQFHPHQW�HIIHFW�RQ�KHDOLQJ�������,Q�WKHLU�VWXG\�*HUoHN�HW�
al., evaluated the remodelation of incision wounds in rats and 
reported that Omegaven® and dexamethasone treatment had 
VLJQLILFDQW�HIIHFW�RQ�HSLGHUPDO�ZLGWK������,Q�RXU�VWXG\�HSLGHUPDO�
widths were larger in groups receiving both Omegaven® and 
5/6� WKDQ� JURXSV� WUHDWHG�ZLWK�5/6� RQO\�� ,Q� FRQMXQFWLRQ�ZLWK�
histological findings discussed above, we think that n-3 fatty 
acids have an enhancement effect on wound healing along with 
controlling cellular inflammation. 

Collagen formation is important during the initial phase of 
wound healing by their fibroblast stabilizing and barrier 
forming action. This granulation tissue initially (2nd-3rd day) 
contains type-3 collagen which is thinner, and type-1 collagen 
after, which is thicker and stiffer (16). Mast et al., realized that 
collagen fibrils in wounds are thinner and longer than the ones 
in normal tissue and related this with more type-3 collagen in 
wounds (17). Conversely, Peacock et al., interpreted that thin 
and long collagen fibrils are the result of pulling force during 

wound contraction (18). Collagen diameters were found higher 
in group treated with Omegaven® plus RLS than group receiv-
LQJ�RQO\�5/6�RQ�GD\����,W�FDQ�EH�VSHFXODWHG�WKDW�Q���IDWW\�DFLGV�
prevented harmful effect of hypermetabolic phase of wound 
healing on collagen synthesis. Thus, a healthy wound cover with 
a good collagen support should be able to act as a barrier 
towards infection during initial phase of healing. Conversely, 
collagen diameters were lower in group treated with Omega-
ven® plus RLS than group receiving only RLS on day 8. While 
elevated collagen fibril content and size is found protective in 
early wound healing, elevation of type-1/type-3 collagen ratio 
causes a risk of hypertrophic scar formation subsequently (16, 
19). We think that n-3 fatty acids have controlled effect on 
collagen production similar to controlled effect on leucocyte 
infiltration.

Cytokines are important mediators in pathophysiological 
pathways after burn. They have complex interactions with each 
other where they take place as soon as burn occurs and inflam-
PDWRU\�SKDVH�EHJLQV��,W�LV�LPSRUWDQW�WR�UHFRJQL]H�WKH�G\QDPLFV�
of active cytokines because of their subsequent metabolic 
effects during wound healing in order to detect possible factors 
ZKLFK�PD\�KDYH�HIIHFW�RQ� WKHVH�G\QDPLFV��71)�Į� LV�D� VWURQJ�
PHGLDWRU�RI�VKRFN�DQG�LQGXFHV�V\QWKHVLV�RI�F\WRNLQHV�OLNH�,/���
DQG�,/���DQG�VRPH�KXPRUDO�IDFWRUV�������,/���DQG�,/���OHYHOV�
alter after burn (21, 22). Many of these cytokines are being used 
to detect the severity of burn damage (23-25). Agay et al., 
reported that cytokine levels varied according to body surface 
area and evaluation times in their rat burn damage study (26). 
*DXJOLW]�HW�DO���IRXQG�WKDW�,/���OHYHOV�VWDUW�WR�LQFUHDVH�VRRQ�DIWHU�
burn, takes peek at 6th hour and decrease gradually until a 
VHFRQG� LQFUHDVH� DIWHU� GD\� �� RU� �� ������ ,/��� OHYHOV� LQFUHDVH�
proportional with surface area of burn (26, 27). Our study did 
not include investigations soon after burn but we observed that 
,/��� OHYHOV¶�EHLQJ� ORZ�DW� GD\��� FRQJUXHQWO\� UHSRUWHG� LQ�RWKHU�
studies, and elevated to values similar to control group at day 8. 
,/��ȕ�LQFUHDVHV�DFXWHO\�GXULQJ�ILUVW���KRXUV�DIWHU�EXUQ��UHDFKHV�
its peak level at 12th hour and after 48 hours it starts to decrease 
and normalize to basal levels at 4th day (27). Some studies show 
WKDW�HYHQ�ZKHQ�,/��ȕ�OHYHOV�KDYH�QR�DOWHUDWLRQ�LQ�VHUXP��KLJK�
,/��ȕ�OHYHOV�FDQ�EH�REVHUYHG�LQ�WLVVXH�VDPSOHV�IURP�OXQJ������
28). This is thought to be among mechanisms of pulmonary 
complications after burn. Our study showed normal levels of 
,/��ȕ�DW�GD\V���DQG���VLPLODU�ZLWK�WKH�OLWHUDWXUH��6WXGLHV�ZKLFK�
TXDQWLI\�71)�Į�OHYHOV�DIWHU�EXUQ�KDYH�YDULDEOH�UHVXOWV��71)�Į�
levels showed critical elevations at days 3 and 7 in a study of 
burn including 20% of body surface area (29). When larger 
DUHDV�DUH�EXUQW�71)�Į� OHYHOV� LQFUHDVHG�PRUH�UDSLGO\�����������
There are also studies which report similar results of serum 
71)�Į�OHYHOV�ZLWK�FRQWURO�JURXSV�DIWHU�EXUQ�����������/LNHZLVH��
ZH� REVHUYHG� QR� GLIIHUHQFH� RI� VHUXP� 71)�Į� IURP� FRQWURO��
Complexities and unknown interactions of factors affecting 
cytokines during inflammatory phase after burn cause these 
contradictions between studies even with high levels of 
VWDQGDUGL]DWLRQ��,Q�RXU�VWXG\�ZH�LQYHVWLJDWHG�WKH�HIIHFW�RI�Q���
fatty acids on cytokines after burn and observed that they did 
not change the normal course. One of the reasons (and handicap 
of the study) of this may be that we did not take samples during 

initial hours or days after burn in which serious alterations of 
cytokine levels occur. Another handicap of our study is that we 
GLG�QRW�HYDOXDWH� WLVVXH�VDPSOHV��+HQFH�ZH�FDQ�RQO\�VSHFXODWH�
that metabolic advantages of n-3 fatty acids on wound healing 
found in histological findings may be the result of alterations of 
cytokine levels during acute phase after burn. 
+\SRYROHPLD�LV�D�FOLQLFDO�SUREOHP�WKDW�PXVW�EH�DGGUHVVHG�VRRQ�
DIWHU�EXUQ��,W�LV�FDXVHG�E\�LQIODPPDWRU\�UHVSRQVH�ZKLFK�LQFUHDV-
es vascular permeability. Fluid replacement is mandatory for 
resuscitation in burn patients. Volume expanders and protein 
solutions are also infused for institution of osmotic pressure 
during first 24 hours (32). We observed lower levels of albumin 
in rats with burn. Total protein levels were low on day 8. Earlier 
decrease of albumin than protein is a finding which is compati-
ble with the literature.
Fibronectin is an important protein found in granulation tissue 
DV�VRRQ�DV�DIWHU�EXUQ��7KH�IXQFWLRQ�RI�7*)�ȕ��LV�GHSHQGHQW�RQ�
fibronectin presence in extracellular matrix (33, 34). Fibronec-
tin also have an opsonisation function in removal of bacteria 
remnants and debris in wound (34). Severe damage, burn or 
sepsis decreases the fibronectin level acutely during initial 
hours. At the end of the first day it returns to normal levels (35). 
Our study results showed normal levels of fibronectin as expect-
ed. We believe that decreased protein in conjunction with 
normal fibronectin levels was due to lack of protein containing 
dietary supplement rather than ongoing inflammatory process in 
our study. 

CONCLUSION
,Q�FRQFOXVLRQ��Q���IDWW\�DFLG�VXSSOHPHQWDWLRQ�LQ�UDWV�DIWHU�EXUQ�
supports wound healing and prevents systemic inflammation.
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ABSTRACT
Objective: 
Burn may cause hypersensitivity towards infection, systemic inflammatory response syndrome, 
respiratory distress syndrome and multiple organ failure. Anti-inflammatory and resistance 
towards infection effects of omega-3 (n-3) fatty acids was shown before. But their effect on 
systemic inflammation and wound healing after burn was not investigated. 

Material and Methods: 
Seventy Wistar albino rats were used in the study. Fourteen rats without burn composed the 
control group. Cutaneous burn was created on remaining 56 rats which received 50 mg/kg/day 
intraperitoneal ringer lactat solution in two equal amounts. Twenty-eight rats with burn received 
injections of n-3 1 mg/kg/day throughout the study. Rats in control group were sacrificed on day 
4 and rats in treatment groups were sacrificed on days 4 and 8. Leukocyte and mast cell infiltra-
tion, epidermal and collagen thickness measurements were used in histological evaluation. White 
EORRG� FHOO�� KHPDWRFULWH�� WRWDO� SURWHLQ�� DOEXPLQ�� ILEURQHFWLQ��71)Į�� ,/�ȕ� DQG� ,/�� OHYHOV�ZHUH�
measured for biochemical evaluations.
 
Results: 
Elevation of leukocyte and mast cell infiltration was lower and collagen thickness was higher in 
n-3 receiving group on day 4. There was no difference in leukocyte infiltration on the 8th day 
whereas mast cell infiltration was lower and collagen thickness was higher in n-3 receiving 
group. Epidermal thickness was higher in n-3 receiving group on both evaluation days. White 
EORRG�FHOO�FRXQWV�ZHUH�KLJKHU�LQ��WK�GD\�WKDQ��WK�GD\�JURXSV��7RWDO�SURWHLQ�RQ��WK��,/���RQ��WK��
and albumin levels on both days was lower than control.

Conclusion: 
N-3 fatty acids used after burn enhances wound healing and prevents systemic inflammation.

Key Words: 
1XWULWLRQ��,QIODPPDWLRQ��1���)DWW\�$FLGV��%XUQ��:RXQG�+HDOLQJ

Randomly selected ten areas were used for leukocytic infiltra-
tion, the total number of mast cells and epidermal thickness 
measurement. Epidermal thickness measurements were 
performed using commercially available software. Leukocytic 
infiltration was assessed using the following scale. 
•No extravascular leucocyte; 0
•<20 leucocyte; 1
•20-45 leucocyte; 2
•>45 leucocyte; 3
For electron microscopic investigations, tissues were fixed with 
2.5% glutaraldehyde. Samples were postfixed in 1% osmium 
tetroxide, processed routinely for electron microscopy and 
embedded in resin kit. Ultrathin sections (50-70 nm) were cut 
by ultramicrotome and contrasted with uranyl acetate and lead 
citrate and were examined with an electron microscope. 
Randomly distributed collagen fibers were examined and cross 
sections were selected for measurement. These areas were 
photographed by a digital camera attached to the electron 
microscope. Photographes were transferred to a commercially 
available software and diameters of 500 collagen fibers of each 
animal were measured by this software.

Biochemical investigations
White blood cell (WBC) counts and hematocrite concentrations 
were analyzed in blood samples collected in tubes with EDTA. 
Samples were centrifuged with 5000 rpm for 10 minutes. 
3ODVPD�ZDV�VWRUHG� LQ�����&�IRU�IXUWKHU�TXDQWLILFDWLRQ�RI�,/����
,/��ȕ��ILEURQHFWLQ��71)��Į��WRWDO�SURWHLQ�DQG�DOEXPLQ�OHYHOV��

Statistical analyses
Comparisons regarding epidermal thickness and collagen 
diameter variables were made with Kruskal Wallis and 
Mann-Whitney U tests with Bonferroni correction.  Cross-table 
analyses were conducted for comparisons of epidermal leuko-
cyte counts. Chi-square tests were used for comparisons of mast 
cell counts. P values under 0.05 were considered significant. 
&RPSDULVRQV� RI� KHPDWRFULWH�� ,/��ȕ�� ,/����71)�Į�� ILEURQHFWLQ�
values were made with Kruskal Wallis tests.  ANOVA were used 
for comparisons of WBC, total protein, albumin values.

RESULTS
Histological findings
Necrosis was evident macroscopically on forth day after burn. 
At day 8 epithelized areas were seen beneath the necrotic 
tissues. 
Calculations of epidermal width and collagen diameter are 
JLYHQ�LQ�7DEOH�,��

Table I: Mean epidermal width (EW) and collagen diameter (CD)

Epidermal width was lower in all groups of burn than control 
group (p=0.001). Groups R4 and R8 had lower epidermal width 
than groups RO4 and RO8, respectively (p=0.007 and p<0.001, 
respectively). Epidermal widths in groups R8 and RO8 were 
higher than groups R4 and RO4, respectively (p<0.001 and 
p=0.001, respectively).  

While the collagen diameter calculations were lower in group 
R4 than control  (p=0.001), it was higher than control in groups 
RO4, R8 and RO8 (p=0.016, p=0.001 and p=0.001, respective-
ly). Collagen diameter was lower in group R4 than group RO4 
(p=0.001), and was higher in group R8 than group RO8 
(p=0.001). While groups receiving ringer lactate only (R4 and 
R8) had higher collagen diameters on day 8 than day 4, 
(p=0.001), 4 and 8th day comparison of collagen diameters 
were similar in groups receiving omegaven (RO4 and RO8) 
(p=0.210). Results of leucocyte infiltration calculations are 
JLYHQ�LQ�7DEOH�,,��

Table II: Evaluations of leucocyte infiltration.

Leucocyte counts were lower than 20 in most of Group K 
cross-sections. The number of cross-sections which had leuco-
cyte counts below 20 were lower in group R4 than group RO4 
and lower in group RO4 than group RO8 (p=0.027 and p=0.001, 
respectively). The number of cross-sections which had leuco-
cyte counts between 20-45 were lower in group R4 than group 
R8 and lower in group RO4 than group RO8 (p=0.0024 and 
p=0.001, respectively). The number of cross-sections which had 
leucocyte counts more than 45 were lower in group R8 than 
group R4 (p=0.0024). Results of mast cell infiltration calcula-
WLRQV�DUH�JLYHQ�LQ�7DEOH�,,,��

Table III: Evaluations of mast cell infiltration.

,Q�DOO�VWXG\�JURXSV�WKH�QXPEHU�RI�FURVV�VHFWLRQV�ZKLFK�KDG�PDVW�
cell infiltration below 20 were lower than control group 
(p<0.05). The number of cross-sections which had mast cell 
infiltrations below 20 were higher in group R8 than group R4, 
higher in group RO4 than group R4 and higher in group RO8 
than group R8 (p=0.002, p=0.000 and p=0.000, respectively).
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INTRODUCTION
Burn is a type of trauma that may cause infections, shock, multi-
ple organ failure and death (1, 2). The cytokines released from 
leukocytes following injury may enhance host resistance. 
Furthermore, they may cause systemic inflammation and 
response of immune system cells and disturb remote organ 
functions. These types of effects in patients with major burns 
may result in susceptibility to infections, systemic inflammatory 
response syndrome, adults’ respiratory distress syndrome, 
multiple organ dysfunction syndrome and even death (2, 3). 
Early initiation of nutrition support effects the cytokine induced 
stress response thus minimizes metabolic abnormalities and 
tissue damage. Enhancement of immune response in critical 
patients by enrichment of standard nutritional solutions with 
specific nutrients came into question recently. 

For this purpose, glutamine, arginine, nucleotide and n-3 fatty 
acids are supplemented to the treatment regimen particularly or 
LQ�FRPELQDWLRQV������,W�LV�DOVR�NQRZQ�WKDW�DGGLWLRQDO�XVDJH�RI�Q���
fatty acids has anti-inflammatory function in critical care 
patients (5). The aim of this study is to investigate the effect of 
n-3 fatty acid rich emulsion on inflammatory cytokines and 
wound healing in experimental burn model.

MATERIAL and METHODS 
7KLV�VWXG\�LV�FRQGXFWHG�LQ�([SHULPHQWDO�0HGLFDO�,QYHVWLJDWLRQ�
Laboratory of Mersin University after approval of animal 
studies ethics committee (Application number: 40, Approval 
date: 23.01.2009). All procedures on animals were conducted 
according to global “Guide for the Care and Use of Laboratory 
Animals” rules. Study was also conducted according to research 
and publishing ethics. 
Seventy female albino Wistar rats weighing 250-300 grams 
were used. All rats were housed in standard cages and room 
temperature, in 12 hours light-dark cycle, and fed with standard 
rodent diet (240 kcal/day approximately) and water. Rats were 
divided randomly into 5 groups: 
Group K (n=14): Control group
Group R4 (n=14): Treated with ringer lactate solution (RLS) 
after burn and sacrificed in day 4.
Group RO4 (n=14): Treated with RLS and Omegaven® after 
burn and sacrificed in day 4.
Group R8 (n=14): Treated with RLS after burn and sacrificed in 
day 8.
Group RO8 (n=14): Treated with RLS and Omegaven® after 
burn and sacrificed in day 8.
Omegaven® is an emulsion which is enriched with n-3 fatty 
acids. Rats in groups RO4 and RO8 received 1 ml/kg (5) of 
2PHJDYHQ��GDLO\�XQWLO�VDFULILFH���,Q�RUGHU�WR�SUHYHQW�GHK\GUD-
tion rats received 50 ml/kg of RL intra-peritoneally after burn 
twice daily.  
,Q�RUGHU�WR�DFTXLUH�VWDQGDUG�DUHD�RI�EXUQ�D�PROG�ZLWK�D�ZLQGRZ�
was formed (6). The dimensions of this window were calculated 
according to the 40 % of rats’ surface area.
Rats were anesthetized with ketamine and xylazine. Dorsal side 
of the rats were shaved and placed in the mold. Molds holding 
the rats were immersed into the 96°C hot water for 10 seconds. 
Rats in the control group in the molds were immersed into 21°C 
water for 2 seconds. Pain control was achieved with subcutane-
ous injections of morphine (2,5 mg/kg) in 8 hour intervals.
Rats were sacrificed by cardiac punction. Blood samples were 
reserved for hematological and biochemical analyses.  Skin 
samples from burn area borders were taken and placed in forma-
line for further investigation. 

Histological investigations
Tissues were fixed in 10% neutral formaline, routinely 
processed for light microscopy evaluation and embedded in 
paraffin. Sections (5 µm) were cut using a microtome and 
stained with hematoxylin-eosin to assess inflammatory changes 
with the number of leukocytes, epidermal thickness and 
toluidine blue for mast cells. Slides were examined with a light 
microscope and photographed by a digital camera.

Biochemical results
Blood samples of 3 rats from group RO8 and 4 rats from group 
5��ZHUH�H[FOXGHG�EHFDXVH�RI�KHPRO\VLV���,/����,/��ȕ�DQG�71)�
Į�HYDOXDWLRQ�RI���UDW�IURP�JURXS�52���71)�Į�HYDOXDWLRQ�RI���
UDWV�DQG�,/��ȕ�HYDOXDWLRQ�RI���UDW�IURP�JURXS�52��FRXOG�QRW�EH�
completed because of insufficient serum centrifugation. 
Serum WBC, albumin, total protein results are given in 
7DEOH�,9��

Table IV: Mean serum white blood cell (WBC), albumin (Alb.) and total protein 
(T.Prot.) levels.

WBC values of group R8 were higher than control group 
(p=0.004). Groups R8 and RO8 had higher WBC values than R4 
and RO4, respectively (p=0.00 and p=0.026, respectively). 
Serum albumin levels were lower in all rats with burn than 
control group (p<0.05). Albumin levels did not show any differ-
ence in comparisons of evaluation days and treatment groups 
(p>0.05). Total protein values were similar with control in 
groups R4 and RO4, but lower in groups R8 and RO8 (p=0.00). 
+HPDWRFULWH� YDOXHV� ZHUH� VLPLODU� LQ� DOO� JURXSV� �S!�������
)LEURQHFWLQ��,/��ȕ�DQG�71)�Į�YDOXHV�ZHUH�DOVR�VLPLODU��S!������
�)LJXUH��$��%�DQG�&���,/���YDOXHV�ZHUH�ORZHU�LQ�JURXSV�5��DQG�
RO4 than control group (p=0.021 and p=0.009, respectively). 
6OLJKW�HOHYDWHG�YDOXHV�RI�,/���LQ�JURXSV�5��DQG�JURXS�52��GLG�
not reach statistical significance (Figure 1D).

Figure 1: �$��6HUXP�ILEURQHFWLQ���%��,/���ȕ���&��71)��Į��DQG��'��,/���OHYHOV���
                 * Group R4 and Group RO4 vs Group K (p<0,05).

DISCUSSION
Protein denaturation after burn causes tissue loss and release of 
inflammatory mediators and migration of trombocytes, eritro-
cytes, leucocytes and macrophages occurs subsequently (7). 
The degree of inflammation is proportional with duration of 
H[SRVXUH�DQG�GHJUHH�RI�KHDW��DQG�DUHD�RI�WLVVXH�H[SRVHG��,Q�RXU�
study we made comparisons between groups for leucocyte and 
mast cell infiltration during inflammatory phase of burn and 
saw that rats treated with RLS and Omegaven® had lower 
values 4 days after burn. We think that this result is achieved by 
inhibition of proinflammatory cytokines by immunomodulatory 
effects of n-3 fatty acid alimentation (8). Similar effects are 
reported in pseuriasis and atopic dermatitis patients treated with 
parenteral n-3 fatty acids (9-11). Conversely, while leucocyte 
infiltrations did not differ between groups receiving and not 
receiving Omegaven®, mast cell infiltration was lower in 
groups treated with Omegaven at 8th day. Both treatment 
groups at day 8 had slightly elevated leucocyte levels than 
control. Therefore, it can be speculated that cellular inflamma-
tory response required for tissue healing is not fully inhibited by 
n-3 fatty acids.  

Reactive oxygen species (ROS), which are known to be respon-
sible from local and systemic damage in burn pathophysiology, 
are produced mostly in burn area and in distant organs also (12). 
,Q� WKHLU� WKHUPDO� GDPDJH� VWXG\� LQ� UDWV�� )ULHGO� HW� DO��� UHSRUWHG�
elevated histamine secretion from activated mast cells in burned 
tissue and ROS in blood and organs as a result (13). Santos et 
al., believed that elevated ROS may be responsible from secre-
tion of mediators from mast cells by degranulation as a result of 
their burn model study in rats (14). We found decreased infiltra-
tion of mast cells at burn area of rats treated with n-3 fatty acids. 
We also believe that they may also diminish production of ROS 
after burn.
Epidermis remodels by degredation and re-epithelisation of 
granulation tissue following inflammatory phase of wound 
healing. Epidermal healing after burn in rats is evaluated by 
Jeschke et al., and they reported that treatment consisting 
enriched vitamins, proteins, amino acids and n-3 fatty acids had 
DQ�HQKDQFHPHQW�HIIHFW�RQ�KHDOLQJ�������,Q�WKHLU�VWXG\�*HUoHN�HW�
al., evaluated the remodelation of incision wounds in rats and 
reported that Omegaven® and dexamethasone treatment had 
VLJQLILFDQW�HIIHFW�RQ�HSLGHUPDO�ZLGWK������,Q�RXU�VWXG\�HSLGHUPDO�
widths were larger in groups receiving both Omegaven® and 
5/6� WKDQ� JURXSV� WUHDWHG�ZLWK�5/6� RQO\�� ,Q� FRQMXQFWLRQ�ZLWK�
histological findings discussed above, we think that n-3 fatty 
acids have an enhancement effect on wound healing along with 
controlling cellular inflammation. 

Collagen formation is important during the initial phase of 
wound healing by their fibroblast stabilizing and barrier 
forming action. This granulation tissue initially (2nd-3rd day) 
contains type-3 collagen which is thinner, and type-1 collagen 
after, which is thicker and stiffer (16). Mast et al., realized that 
collagen fibrils in wounds are thinner and longer than the ones 
in normal tissue and related this with more type-3 collagen in 
wounds (17). Conversely, Peacock et al., interpreted that thin 
and long collagen fibrils are the result of pulling force during 

wound contraction (18). Collagen diameters were found higher 
in group treated with Omegaven® plus RLS than group receiv-
LQJ�RQO\�5/6�RQ�GD\����,W�FDQ�EH�VSHFXODWHG�WKDW�Q���IDWW\�DFLGV�
prevented harmful effect of hypermetabolic phase of wound 
healing on collagen synthesis. Thus, a healthy wound cover with 
a good collagen support should be able to act as a barrier 
towards infection during initial phase of healing. Conversely, 
collagen diameters were lower in group treated with Omega-
ven® plus RLS than group receiving only RLS on day 8. While 
elevated collagen fibril content and size is found protective in 
early wound healing, elevation of type-1/type-3 collagen ratio 
causes a risk of hypertrophic scar formation subsequently (16, 
19). We think that n-3 fatty acids have controlled effect on 
collagen production similar to controlled effect on leucocyte 
infiltration.

Cytokines are important mediators in pathophysiological 
pathways after burn. They have complex interactions with each 
other where they take place as soon as burn occurs and inflam-
PDWRU\�SKDVH�EHJLQV��,W�LV�LPSRUWDQW�WR�UHFRJQL]H�WKH�G\QDPLFV�
of active cytokines because of their subsequent metabolic 
effects during wound healing in order to detect possible factors 
ZKLFK�PD\�KDYH�HIIHFW�RQ� WKHVH�G\QDPLFV��71)�Į� LV�D� VWURQJ�
PHGLDWRU�RI�VKRFN�DQG�LQGXFHV�V\QWKHVLV�RI�F\WRNLQHV�OLNH�,/���
DQG�,/���DQG�VRPH�KXPRUDO�IDFWRUV�������,/���DQG�,/���OHYHOV�
alter after burn (21, 22). Many of these cytokines are being used 
to detect the severity of burn damage (23-25). Agay et al., 
reported that cytokine levels varied according to body surface 
area and evaluation times in their rat burn damage study (26). 
*DXJOLW]�HW�DO���IRXQG�WKDW�,/���OHYHOV�VWDUW�WR�LQFUHDVH�VRRQ�DIWHU�
burn, takes peek at 6th hour and decrease gradually until a 
VHFRQG� LQFUHDVH� DIWHU� GD\� �� RU� �� ������ ,/��� OHYHOV� LQFUHDVH�
proportional with surface area of burn (26, 27). Our study did 
not include investigations soon after burn but we observed that 
,/��� OHYHOV¶�EHLQJ� ORZ�DW� GD\��� FRQJUXHQWO\� UHSRUWHG� LQ�RWKHU�
studies, and elevated to values similar to control group at day 8. 
,/��ȕ�LQFUHDVHV�DFXWHO\�GXULQJ�ILUVW���KRXUV�DIWHU�EXUQ��UHDFKHV�
its peak level at 12th hour and after 48 hours it starts to decrease 
and normalize to basal levels at 4th day (27). Some studies show 
WKDW�HYHQ�ZKHQ�,/��ȕ�OHYHOV�KDYH�QR�DOWHUDWLRQ�LQ�VHUXP��KLJK�
,/��ȕ�OHYHOV�FDQ�EH�REVHUYHG�LQ�WLVVXH�VDPSOHV�IURP�OXQJ������
28). This is thought to be among mechanisms of pulmonary 
complications after burn. Our study showed normal levels of 
,/��ȕ�DW�GD\V���DQG���VLPLODU�ZLWK�WKH�OLWHUDWXUH��6WXGLHV�ZKLFK�
TXDQWLI\�71)�Į�OHYHOV�DIWHU�EXUQ�KDYH�YDULDEOH�UHVXOWV��71)�Į�
levels showed critical elevations at days 3 and 7 in a study of 
burn including 20% of body surface area (29). When larger 
DUHDV�DUH�EXUQW�71)�Į� OHYHOV� LQFUHDVHG�PRUH�UDSLGO\�����������
There are also studies which report similar results of serum 
71)�Į�OHYHOV�ZLWK�FRQWURO�JURXSV�DIWHU�EXUQ�����������/LNHZLVH��
ZH� REVHUYHG� QR� GLIIHUHQFH� RI� VHUXP� 71)�Į� IURP� FRQWURO��
Complexities and unknown interactions of factors affecting 
cytokines during inflammatory phase after burn cause these 
contradictions between studies even with high levels of 
VWDQGDUGL]DWLRQ��,Q�RXU�VWXG\�ZH�LQYHVWLJDWHG�WKH�HIIHFW�RI�Q���
fatty acids on cytokines after burn and observed that they did 
not change the normal course. One of the reasons (and handicap 
of the study) of this may be that we did not take samples during 

initial hours or days after burn in which serious alterations of 
cytokine levels occur. Another handicap of our study is that we 
GLG�QRW�HYDOXDWH� WLVVXH�VDPSOHV��+HQFH�ZH�FDQ�RQO\�VSHFXODWH�
that metabolic advantages of n-3 fatty acids on wound healing 
found in histological findings may be the result of alterations of 
cytokine levels during acute phase after burn. 
+\SRYROHPLD�LV�D�FOLQLFDO�SUREOHP�WKDW�PXVW�EH�DGGUHVVHG�VRRQ�
DIWHU�EXUQ��,W�LV�FDXVHG�E\�LQIODPPDWRU\�UHVSRQVH�ZKLFK�LQFUHDV-
es vascular permeability. Fluid replacement is mandatory for 
resuscitation in burn patients. Volume expanders and protein 
solutions are also infused for institution of osmotic pressure 
during first 24 hours (32). We observed lower levels of albumin 
in rats with burn. Total protein levels were low on day 8. Earlier 
decrease of albumin than protein is a finding which is compati-
ble with the literature.
Fibronectin is an important protein found in granulation tissue 
DV�VRRQ�DV�DIWHU�EXUQ��7KH�IXQFWLRQ�RI�7*)�ȕ��LV�GHSHQGHQW�RQ�
fibronectin presence in extracellular matrix (33, 34). Fibronec-
tin also have an opsonisation function in removal of bacteria 
remnants and debris in wound (34). Severe damage, burn or 
sepsis decreases the fibronectin level acutely during initial 
hours. At the end of the first day it returns to normal levels (35). 
Our study results showed normal levels of fibronectin as expect-
ed. We believe that decreased protein in conjunction with 
normal fibronectin levels was due to lack of protein containing 
dietary supplement rather than ongoing inflammatory process in 
our study. 

CONCLUSION
,Q�FRQFOXVLRQ��Q���IDWW\�DFLG�VXSSOHPHQWDWLRQ�LQ�UDWV�DIWHU�EXUQ�
supports wound healing and prevents systemic inflammation.
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ABSTRACT
Objective: 
The effectiveness and safety of administration of ticagrelor simultaneously with fibrinolytic in 
ST-elevation miyocard infarction (STEMI) remains unclear. Our study aims to compare and 
evaluate ticagrelor and clopidogrel in STEMI patients treated with fibrinolytic.

Material and Methods: 
This retrospective and cross-sectional study was conducted in a non-PCI-capable hospital 
between November 2017 and January 2021. The study consisted of 180 STEMI patients over 18 
years of age who were given fibrinolytic therapy and had no absolute contraindications for 
treatment. Ticagrelor was given to 94 patients and clopidogrel was given to 86 patients. Loading 
doses were given to patients concurrently with fibrinolysis, followed by maintenance doses. The 
primary outcome was six-month follow-up for all-cause mortality, major cardiovascular events, 
stroke, recurrent MI, target artery revascularization, and severe bleeding. The secondary 
outcome was to evaluate patients over 75 years of age, use of rivaroxaban, and major adverse 
events that will develop in patients with chronic kidney disease.

Results: 
There was no substantial difference between the groups in terms of in-hospital death, GFR values 
���������PO�PLQ�������Pð���5LYDUR[DEDQ�XVH��IDWDO�EOHHGLQJ��%$5&�%OHHGLQJ�7\SH������LQWUDFUD-
nial bleeding, mortality, stroke, target vessel revascularization, and recurrent MI (p>0.05). 
Mortality was observed in 5 of 86 patients using clopidogrel and in 4 of 94 patients using ticagre-
ORU�� �/RJ�UDQN� WHVW�� S������ +5 ����� ����&,�� ������������� 7KH� %$5&� W\SH� ���� EOHHGLQJ� LQ�
patients using ticagrelor and clopidogrel were statistically similar. (Log-rank test, p:0.77 
+5 ���������&,����������������

Conclusions: 
In this study, we found that ticagrelor was equally effective and safe as clopidogrel when used 
with fibrinolytic treatment. 

Key Words:  
Dual antiplatelet therapy, Fibrinolysis, Ticagrelor, Pharmaco-invasive reperfusion, Clopidogrel

Selection of participants
$OO� 67(0,� SDWLHQWV� RYHU� ��� �LQFOXGLQJ� WKRVH� RYHU� ���� ZKR�
applied with clinical and electrocardiogram (ECG) indications 
for fibrinolytic therapy and had no absolute contraindications 
were enrolled in the study (21). Patients with major contraindi-
FDWLRQV�� FRURQDU\� DUWHU\� E\SDVV� JUDIWLQJ� �&$%*��� RU�PHGLFDO�
treatment decisions as a result of PCI, who did not undergo PCI 
due to bleeding and whose records could not be reached were 
excluded from the study.

Study Protocol
Patients who were found to have acute STEMI in the ECG at the 
time of admission to the emergency department within 12 hours 
after the commencement of symptoms and patients who were 
suitable for fibrinolytic treatment were included in the research. 
Intravenous doses of tenecteplase (half dose for patients over 75 
years of age) calculated according to the administration protocol 
recommended in the guideline were administered to patients 
without absolute contraindications for fibrinolytic therapy (1). 
$OO�SDWLHQWV�UHFHLYHG�FRQFRPLWDQW�DQWLSODWHOHW�DQG�DQWLFRDJXODQW�
therapy with fibrinolytic therapy.  The patients were loaded with 
����PJ�RI�DFHW\OVDOLF\OLF�DFLG�DQG�WKHQ�FRQWLQXHG�DV�����PJ�SHU�
day. Low molecular weight heparin was given as an anticoagu-
lant according to the recommended dose in the guideline (1).

$V�WKH�FORSLGRJUHO�WUHDWPHQW�SURWRFRO��SDWLHQWV�ZHUH�JLYHQ�����
mg loading dose and 75 mg maintenance dose, and as the 
ticagrelor treatment protocol, patients were given 180 mg 
loading dose and 90 mg maintenance dose twice.

$IWHU�GLVFKDUJH��WKH�ILUVW�JLYHQ�LQKLELWRU�ZDV�FRQWLQXHG�ZLWKRXW�
change. Patients who switched from one inhibitor to another 
were excluded from the study. In addition, without delaying the 
referral to the emergency department, left ventricular ejection 
IUDFWLRQ��/9()��DQG�OHIW�DWULDO��/$��GLDPHWHU�ZHUH�FDOFXODWHG�E\�
echocardiography. LVEF value was grouped according to the 
ESC Guidelines (1). Patients treated with fibrinolytic were 
referred to a certified PCI center for an early invasive coronary 
angiography procedure 2 to 24 hours later. Failed fibrinolytic 
ECG criterion was accepted as at least 50 percent unresolved ST 
elevation on the electrocardiogram (22). Chronic kidney disease 
(CKD) was defined as Cockcroft-Gault formula estimated 
*ORPHUXODU� ILOWUDWLRQ� UDWH� �*)5�� ���� P/�PLQ�� �PO�PLQ�������
Pð�� ������ 7KH� *OREDO� 5HJLVWU\� RI� $FXWH� &RURQDU\� (YHQWV�
�*5$&(�� ULVN� VFRUH� ZDV� FDOFXODWHG� IRU� SUH�UHSHUIXVLRQ� ULVN�
DVVHVVPHQW�LQ�WKH�DFXWH�SKDVH�������7KH�*5$&(�ULVN�VFRUH�ZDV�
GLYLGHG�LQWR�JURXSV�DV�ORZ���������PHGLXP������������DQG�KLJK�
(>140).

Pain to door time (minute), Door to needle time (minute), 
Pain-to-needle time (minute), Needle-to-balloon time (minute) 
were recorded. Collected data included demographic character-
istics, existing disease histories, Killip classification, smoking 
history, and laboratory tests.

Clinical Follow-up
%OHHGLQJV� ZHUH� FODVVLILHG� DFFRUGLQJ� WR� %OHHGLQJ� $FDGHPLF�
5HVHDUFK� &RQVRUWLXP� �%$5&�� GHILQLWLRQV� ������ %$5&� VFDOH�
����EOHHGLQJ�ZDV�DFFHSWHG�DV�PDMRU�EOHHGLQJ��$IWHU�FRQFRPLWDQW�
P2Y12 inhibitor therapy with a fibrinolytic, patients were 
followed for six months with medical consultation or by phone 
FDOO�WR�UHFRUG�0$&&(��PRUWDOLW\��P\RFDUGLDO�LQIDUFWLRQ��WDUJHW�
artery revascularization, stroke, and major bleeding.

Outcome Measures
Primary outcome: 6-month follow-up for all-cause mortality, 
major cardiovascular events, stroke, recurrent MI, target artery 
revascularization, and major bleeding.
Secondary outcome: Evaluation of patients at high risk for 
major adverse events, that is, those with CKD, over 75 years of 
age and using rivaroxaban.

Data Analysis
(Evaluation of Data Collection Tools)
Parametric tests were employed instead of a normality test to 
comply with the Central Limit Theorem (26). Continuous 
variables were analyzed using mean±standard deviation, 
minimum and maximum values, while categorical data were 
analyzed using percentages and frequencies values. The 
student's t-test statistic was applied to compare the means of the 
two groups. The association among categorical data was evalu-
ated using the Chi-Square, Fisher's Exact test, and Student's 
t-test statistic. 

Total survival was calculated using Kaplan-Meier curves. The 
difference in mortality and bleeding time compared to the 
P2Y12 inhibitor group was determined by the Log-Rank test, 
DQG� WKH�+D]DUG� UDWLR�FRHIILFLHQW�ZDV�JLYHQ�ZLWK�D�����FRQIL-
dence interval. TIME (day) was used as the variable, including 
the follow-up time or the time to reach the relevant event (Death 
DQG�%OHHGLQJ��

The risk coefficients (Relative Risk) of the variables thought to 
EH�DVVRFLDWHG�ZLWK�WKH�3�<���LQKLELWRU�ZHUH�JLYHQ�D�����&RQIL-
dence interval. The data was accepted with a suitable statistical 
threshold of p<0.05. The www.e-picos.com New York software 
and the MedCalc statistical package tool were used to analyze 
the data.
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ST-Elevasyonlu Miyokard Enfarktüslü 
+DVWDODUGD�)LEULQROLWLN�LOH�%LUOLNWH�.XOODQÕODQ�
7LNDJUHORUXQ�(WNLQOL÷L�YH�*�YHQOL÷L

ORIGINAL
ARTICLE

ʔ^KʳR�%VẺX�VQE

ÖZ
Amaç: 
ST-elevasyonlu miyokard enfarktüste tikagrelorun fibrinolitik 
LOH�D\QÕ�DQGD�X\JXODQPDVÕQÕQ�HWNLQOL÷L�YH�J�YHQOL÷L�EHOLUVL]OL÷L-
QL�NRUX\RU��dDOÕúPDPÕ]�ILEULQROLWLNOHU� LOH� WHGDYL�HGLOHQ��67�HO-
HYDV\RQOX�PL\RNDUG�HQIDUNW�V���67(0,�KDVWDODUÕQGD�WLNDJUHORU�
YH�NORSLGRJUHO�NDUúÕODúWÕUPD\Õ�YH�GH÷HUOHQGLUPH\L�DPDoODPDN-
WDGÕU�

Gereç ve Yöntemler: 
*HUL\H�G|Q�N�YH�NHVLWVHO�RODQ�EX�oDOÕúPD��.DVÕP������LOH�2FDN�
����� WDULKOHUL� DUDVÕQGD�� 3&,� \HWHQH÷L� ROPD\DQ� KDVWDQHGH�
JHUoHNOHúWLULOPLúWLU�� dDOÕúPD\D� ILEULQROLWLN� WHGDYL� YHULOHQ� YH�
WHGDYL�LoLQ�PXWODN�NRQWUHQGLNDV\RQX�ROPD\DQ����\Dú��VW������
STEMI’li hasta dahil edildi. Tikagrelor 94 hastaya, klopidogrel 
LVH����KDVWD\D�YHULOGL��+DVWDODUD�ILEULQROL]�LOH�Hú�]DPDQOÕ�RODUDN�
\�NOHPH�GR]ODUÕ�YHULOGL��DUGÕQGDQ�LGDPH�GR]ODUÕ�YHULOGL��%LULQFLO�
VRQXo�� W�P� QHGHQOHUH� ED÷OÕ� PRUWDOLWH�� PDM|U� NDUGL\RYDVN�OHU�
olaylar, inme, tekrarlayan miyokard enfarktüsü (MI), hedef 
GDPDU� UHYDVN�ODUL]DV\RQX� YH� PDM|U� NDQDPD� LoLQ� DOWÕ� D\OÕN�
WDNLSWL��øNLQFLO�VRQXo�����\DúÕQ��]HULQGHNL�KDVWDODUÕ��ULYDURNVD-
EDQ� NXOODQÕPÕQÕ� YH� NURQLN� E|EUHN� KDVWDOÕ÷Õ� RODQ� KDVWDODUGD�
JHOLúHFHN�PDM|U�DGYHUV�ROD\ODUÕ�GH÷HUOHQGLUPHNWL�

Bulgular: 
+DVWDQH� LoL� |O�P�� *)5� GH÷HUOHUL� ��������� PO�GN������ Pð���
5LYDUR[DEDQ�.XOODQÕPÕ��gO�PF�O�.DQDPD��%$5&�.DQDPD�7LS�
�����NDID�LoL�NDQDPD��PRUWDOLWH��LQPH��KHGHI�GDPDU�UHYDVN�ODU-
L]DV\RQX� YH� WHNUDUOD\DQ� PL\RNDUG� HQIDUNW�V�� �0,�� DoÕVÕQGDQ�
DQODPOÕ� IDUN� EXOXQPDGÕ� �S!������� .ORSLGRJUHO� NXOODQDQ� ���
KDVWDQÕQ� �
LQGH� YH� WLNDJUHORU� NXOODQDQ� ��� KDVWDQÕQ� �
�QGH�
PRUWDOLWH� J|]OHQPLúWLU� �/RJ�UDQN� WHVWL�� S������ +5 �����
����*$��������������7LNDJUHORU�YH�NORSLGRJUHO�NXOODQDQ�KDVWD-
ODUGD� %$5&� WLS� ���� NDQDPDVÕ� LVWDWLVWLNVHO� RODUDN� EHQ]HUGL�
�/RJ�UDQN�WHVWL��S������+5 ���������*$����������������

Sonuç: 
%X� oDOÕúPDGD�� WLNDJUHORUXQ� ILEULQROLWLN� WHGDYL� LOH� ELUOLNWH�
NXOODQÕPÕQÕQ� HWNLQOLN� YH� J�YHQOLN� DoÕVÕQGDQ� NORSLGRJUHO� LOH�
EHQ]HU�ROGX÷XQX�EXOGXN�

Anahtar Sözcükler: 
øNLOL�DQWLSODWHOHW�WHGDYL��)LEULQROL]��7LFDJUHORU��)DUPDNR�LQYD]LY�
reperfüzyon, Klopidogrel

INTRODUCTION
STEMI is an acute coronary syndrome requiring emergency 
reperfusion therapy. It is vital to restore coronary flow by reper-
fusion of the infarct-related artery as soon as possible to 
decrease mortality and morbidity (1-4). In STEMI patients, 
primary percutaneous coronary intervention (pPCI) is the 
recommended reperfusion method if administered on time 
(<120 minutes), but if pPCI is not possible and there are no 
contraindications, the preferred reperfusion therapy is fibrinoly-
sis (1,5-8).

Fibrinolysis, which breaks down thrombosis causing coronary 
artery occlusion, may induce a prothrombotic state (9-11). 
Therefore, additional treatment is needed to prevent the recur-
rence of thrombosis. In two large-scale randomized controlled 
trials (RCT), dual antiplatelet therapy (aspirin and clopidogrel) 
was found to decrease major cardiovascular events in STEMI 
patients treated with fibrinolytic (10,11). Clinical experience 
with the use of ticagrelor in combination with fibrinolytic is 
limited. Therefore, there is no evidence of long-term effects of 
ticagrelor, which provides quicker and more effectively P2Y12 
inhibition than clopidogrel in STEMI patients treated with 
fibrinolytic (11-14). Current guidelines advise dual antiplatelet 
medication (aspirin and clopidogrel) for STEMI patients treated 
with fibrinolytic (1,4,15).

Studies have shown that fibrinolytic-treated STEMI patients 
switching from clopidogrel to ticagrelor are linked with similar 
bleeding and ischemic results compared to patients continuing 
clopidogrel therapy (16-20). Information on co-administration 
of ticagrelor with fibrinolytic is insufficient.
In addition, there is little experience with patients over 75 years 
of age, those with chronic kidney disease (CKD), and patients at 
high risk of bleeding who take rivaroxaban.

Our study aims to compare and evaluate concomitant ticagrelor 
versus clopidogrel treatment in fibrinolytic-treated STEMI in 
terms of their effects on major adverse cardiac and cerebrovas-
FXODU� HYHQWV� �0$&&(��� GHDWK�� P\RFDUGLDO� LQIDUFWLRQ�� WDUJHW�
artery revascularization, stroke, and severe bleeding.  

 MATERIAL and METHODS
Study design and settings  
The retrospective cross-sectional study was carried out between 
November 2017 and January 2021 in Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO��6,51$.�785.(<���D�OHYHO���
hospital without PCI capability. Fibrinolytic and ticagrelor were 
administered to patients diagnosed with STEMI in our hospital. 
$IWHUZDUG�� WKH� SDWLHQWV� ZHUH� UHIHUUHG� WR� WKH� 3&,�FDSDEOH�
centers. The data of the patients who reapplied to our hospital 
for follow-up examination after discharge from PCI-capable 
centers were collected. The epicrisis reports were accessed from 
the hospital's digital archive with the official permission of the 
hospital management. Work permit and data usage permission 
were approved by the management of Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO�
�1R���������������(������������������'DWH�����-XO\��������

The study was approved, and the requirement for informed 
consent was waived by the Ethics Commission. (No: 2021-208- 
GHFLVLRQ�QXPEHU������'DWH����WK�$XJXVW��������7KH�VWXG\�ZDV�
FRQGXFWHG�LQ�OLQH�ZLWK�WKH�'HFODUDWLRQ�RI�+HOVLQNL��:RUN�SHUPLW�
and data usage permission were approved by the management 
RI� &L]UH� 'U�6HODKDWWLQ� &,=5(/,2*/8� 6WDWH� +RVSLWDO��1R��
�������������(������������������'DWH�����-XO\�������

RESULTS
$�WRWDO�RI�����SDWLHQWV�����RI�ZKRP�ZHUH�RYHU����\HDUV�ROG��ZKR�
were diagnosed with STEMI and started fibrinolytic therapy in 
the emergency department between 2017 and 2021 were includ-
ed in the study. In this process, 9 STEMI patients with cardiac 
arrest in the emergency department and four data loss or 
inaccessibility were excluded (Figure 1).

The average age of the total patients included in the trial was 
61.2±11.4, the mean age of those treated with clopidogrel was 
60.5±11.4, and those treated with ticagrelor were 61.8±11.5, 
showing no substantial difference (Table I).  
7KHUH�ZDV�QR�GLIIHUHQFH�LQ�WKH�PHDQ�*5$&(�ULVN�VFRUH��V\PS-
tom-door-needle-angio times, echocardiographic findings, 
length of hospital stay, and laboratory and cardiac parameters 
according to the P2Y12 inhibitor applied (Table I).

,Q�SDWLHQWV�WUHDWHG�ZLWK�&ORSLGRJUHO��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, Cardiac Parameter 
UHVXOW��%$5&�EORRG�W\SH������������/9()�YDOXH�DQG�&ODVVLILFD-
tion, target vessel revascularization, recurrent MI, Failed fibrino-
O\WLF� (&*� FULWHULD�� 5LYDUR[DEDQ� XVH�� DQG� *5$&(� ULVN� VFRUH�
�S!�������+RZHYHU��*)5�VWDWXV�ZDV�OLQNHG�WR�PRUWDOLW\��S �������
,Q� WKRVH�ZLWK�PRUWDOLW\������KDG�D�*)5�����P/�PLQ������Pð��
DQG�ZLWKRXW�PRUWDOLW\�������KDG�*)5�����P/�PLQ������Pð�

,Q�SDWLHQWV�WUHDWHG�ZLWK�7LFDJUHORU��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, LVEF value and 
Classification, target vessel revascularization, recurrent MI, 
Criteria for failed fibrinolytic ECG, Rivaroxaban use, GFR, and 
*5$&(�ULVN�VFRUH� �S!�������+RZHYHU�� IDLOHG� ILEULQRO\WLF�(&*�
criteria were associated with mortality (p<0.05). Failed fibrino-

O\WLF�(&*�FULWHULD�ZHUH�REVHUYHG�LQ�����RI�WKRVH�ZLWK�PRUWDOLW\�
DQG�������ZLWKRXW�PRUWDOLW\��%$5&�EOHHGLQJ� W\SH� ����� �� �����
ZDV� DOVR� DVVRFLDWHG� ZLWK� PRUWDOLW\� �S�������� %$5&� W\SH� ����
EOHHGLQJ�ZDV�GHWHFWHG� LQ���SDWLHQWV� �������ZLWK�PRUWDOLW\�DQG�
WZR�SDWLHQWV���������ZLWKRXW�PRUWDOLW\�

There was no difference in the risks of in-hospital death, Killip 
classification 2-4, Failed fibrinolytic ECG criterion, GFR, 
5LYDUR[DEDQ� 86(�� )DWDO� %OHHGLQJ�� %$5&� %OHHGLQJ� 7\SH�
����������� ,QWUDFUDQLDO� %OHHGLQJ�� 0RUWDOLW\�� LVFKHPLF� VWURNH��
target vessel revascularization, and presence of recurrent MI in 
patients treated with Ticagrelor against treated with Clopidogrel 
(p>0.05) (Figure 2).

$V�VHHQ�LQ�)LJXUH���
,Q� WKLV� VWXG\�� %$5&� 7\SH� ���� EOHHGLQJ� ZDV� GHWHFWHG� LQ� ��
patients using clopidogrel and five patients using ticagrelor. In 
this case, the chi-square statistic was 0.086, and the p-value was 
������JUHDWHU�WKDQ�������/RJ�UDQN�WHVW��S������+5 ���������&,��

���������������$FFRUGLQJO\��WKH�VWDWLVWLFDO�UHVXOW�LQGLFDWHV�WKDW�WKH�
survival curves did not differ significantly, or the factor (P2Y12 
LQKLELWRU��YDULDEOH�GLG�QRW�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�WKH�%$5&�
W\SH�����EOHHGLQJ�GXUDWLRQ��S!������

DISCUSSION
In this study, we found the use of ticagrelor with fibrinolytic 
WUHDWPHQW� ZDV� VLPLODU� WR� FORSLGRJUHO� LQ� WHUPV� RI� 0$&&(��
mortality, myocardial infarction, target artery revascularization, 
stroke, and severe bleeding (p>0.05).  
Despite the decrease in the use of fibrinolytic in STEMI patients 
worldwide, fibrinolytic therapy continues to maintain its impor-
tance because there are still hospitals far from a PCI-capable 
FHQWHU��$V�D�UHVXOW��XSGDWHG�LQIRUPDWLRQ�DERXW�67(0,�SDWLHQWV�
WUHDWHG�ZLWK�ILEULQRO\WLF�LV�DOZD\V�QHHGHG��$OWKRXJK�WLFDJUHORU�
therapy provides many benefits compared to clopidogrel in 
UHGXFLQJ� PDMRU� FDUGLRYDVFXODU� HYHQWV� �0$&(�� LQ� SDWLHQWV�
undergoing pPCI, data on its use with fibrinolytic are limited 
(27-29). 

Therefore, new guidelines urge dual antiplatelet treatment with 
aspirin and clopidogrel in combination to fibrinolytic therapy in 
patients with STEMI (1,5,14,15). Use of ticagrelor was not 
recommended within 24 hours of fibrinolytic therapy due to the 
paucity of clinical studies supporting the safety of using ticagre-
lor with fibrinolytic in guidelines (1,5,14,15). Clinical studies of 
ticagrelor in STEMI patients receiving fibrinolytic have been 
done to fill this knowledge gap (16-20). Patients over 75 years 
of age were excluded from these studies, and some patients 
were switched to ticagrelor after using clopidogrel as first-line 
therapy. Ticagrelor was not advised for patients over 75 years of 
age treated with fibrinolytic.Our study is the first clinical trial to 
compare ticagrelor with clopidogrel simultaneously received 
with fibrinolytic in STEMI patients, including patients over 18 
years of age (including 75 years of age), patients with CKD, and 
patients receiving rivaroxaban. The parameters in Table I in 
STEMI patients did not differ or correlate according to the 
P2Y12 inhibitor used, indicating no confounding effects 
between the patient groups (p>0.05). There was no difference or 
correlation between both the groups in terms of above 75 years 
of age, demographic and clinical characteristics, laboratory 
finGLQJV��OHIW�YHQWULFXODU�HMHFWLRQ�IUDFWLRQ��0,�W\SH��*5$&(�ULVN�
score, symptom to needle time, failed thrombolytic ECG criteria, 
UHFXUUHQW�0,��%$5&�EOHHGLQJ��DQG�PRUWDOLW\��S!�������,Q�67(0,�
patients younger than 75 years of age, similar TIMI major bleed-
LQJ�ZDV�GHWHFWHG�ZLWKLQ����GD\V�RI�D�ODWH�VZLWFK�IURP�FORSLGRJUHO�
to ticagrelor after fibrinolytic therapy compared to patients who 
continued on clopidogrel (16). 

$FFRUGLQJ�WR�WKH�75($7�VWXG\��WKH����PRQWK�PDMRU�FDUGLRYDVFX-
lar event rates of ticagrelor and clopidogrel were similar in 
fibrinolytic-treated STEMI patients younger than 75 years of age 
(17). Welsh RC et al., found that switching from clopidogrel to 
ticagrelor after fibrinolysis was associated with reduced recurrent 
LVFKHPLF�HYHQWV�DW�RQH�\HDU��$GGLWLRQDOO\��LQ�WKLV�VWXG\��WKHUH�ZHUH�
no substantial differences between major bleeding and intracere-
bral hemorrhage (18). In the MIRTOS study, there was no 
substantial difference between the ticagrelor and clopidogrel 
treated randomized groups of STEMI patients receiving fibrino-
O\WLF�WKHUDS\�LQ�WHUPV�RI�0$&(�DQG�PDMRU�EOHHGLQJ�HYHQWV�������
&RQHU�$�� HW� DO��� GHWHUPLQHG� WKDW� VZLWFKLQJ� IURP� FORSLGRJUHO� WR�
ticagrelor at 48 hours following fibrinolytic administration was 
VLPLODUO\�VDIH��0$&(�DQG�PDMRU�EOHHGLQJ��LQ�SDWLHQWV�������,Q�RXU�

study, there was no difference in patients aged 18-75 year groups 
LQFOXGLQJ� WKH� ULVNV� RI�� LQ�KRVSLWDO� GHDWK�� IDWDO� EOHHGLQJ�� EDUF�
bleeding type ����������� LQWUDFUDQLDO�EOHHGLQJ��PRUWDOLW\��VWURNH��
target vessel revascularization, and recurrent mi in those treated 
with ticagrelor compared with clopidogrel (p>0.05). There was 
no statistically significant difference between the ticagrelor and 
clopidogrel groups of major bleeding and mortality (major bleed-
LQJ��/RJ�UDQN�WHVW��S������+5 ����������&,����������������PRUWDO-
LW\�� /RJ�UDQN� WHVW�� S������ +5 ����� ������ &,�� ������������:H�
found that the concomitant administration of ticagrelor in STEMI 
patients who preferred pharmacoinvasive reperfusion therapy 
was safe for six months.

In a clinical study evaluating the factors affecting the in-hospital 
mortality of patients given fibrinolytic for STEMI, it was found 
that patients who developed mortality had high rates of CKD, 
GLDEHWHV�PHOOLWXV��'0���*5$&(�VFRUH��.LOOLS�FODVV������DQG�KDG�
ORZ�/9()�IRXQG�������$OWKRXJK�WKH�JURXS�RI�&.'�SDWLHQWV�XVLQJ�
clopidogrel was associated with mortality in our study, it was not 
linked to patients using ticagrelor (p:0.051 p:0.99). There was no 
FRUUHODWLRQ� EHWZHHQ�/9()�YDOXH��*5$&(� ULVN� VFRUH�� DJH�� DQG�
KLVWRU\�RI�GLVHDVHV�ZLWK�PRUWDOLW\���$OWKRXJK�WKH�XVH�RI�WLFDJUHORU�
was not linked to major bleeding in patient groups with a high 
*5$&(�ULVN� VFRUH�� WKH�XVH�RI�FORSLGRJUHO�ZDV�DVVRFLDWHG�ZLWK�
increased major bleeding. Therefore, we determined that ticagre-
lor administration in addition to fibrinolytic therapy is safer than 
FORSLGRJUHO�LQ�SDWLHQWV�ZLWK�KLJK�*5$&(�ULVN�VFRUHV��&RQVLGHU-
ing its relationship with mortality, although major bleeding in 
patients using clopidogrel was not associated with mortality, 
major bleeding in the group of patients using ticagrelor had 
higher mortality. 

In a trial comparing the effectiveness and safety of ticagrelor 
against clopidogrel in STEMI patients aged 75 and up, ticagrelor 
was linked to a lower risk of major cardiac and cerebrovascular 
HYHQWV� �0$&&(�� ������+RZHYHU�� LW� GLG� QRW� GLIIHU� LQ� WHUPV� RI�
1-year mortality and bleeding events.  While there was no associ-
ation with stroke in patients over 75 years of age using clopido-
grel, it was linked to stroke in patients using ticagrelor (p>0.05 
p<0.05, respectively). There is a paucity of evidence on the use of 
P2Y12 inhibitors in addition to fibrinolytic treatment in STEMI 
patients with chronic kidney disease (16,17). Studies have 
excluded patients with CKD (16,17). Since the administration of 
fibrinolytic in CKD patients is not a major contraindication, we 
included CKD patients in our study.  Information in the literature 
regarding the use of fibrinolytic in CKD patients is generally 
EDVHG�RQ�H[SHULHQFH�ZLWK�SDWLHQWV�JLYHQ�DOWHSODVH��73$��GXH�WR�
ischemic blood flow. There are currently no clinical studies 
comparing the use of ticagrelor and clopidogrel in CKD patients 
XQGHUJRLQJ�ILEULQRO\WLF� WUHDWPHQW� IRU�67(0,����������$OWKRXJK�
there are studies in the literature that reported increased major 
bleeding and mortality in CKD patients treated with fibrinolytic 
agents for ischemic stroke, there are also studies that concluded 
that CKD did not affect adverse outcomes such as major bleeding 
DQG�GHDWK��,Q�RXU�VWXG\��DOWKRXJK�*)5�����P/�PLQ������Pð��ZDV�
not associated with major bleeding and mortality in patients using 
ticagrelor, an increase was found in major bleeding and mortality 
in those using clopidogrel. We found that ticagrelor is a safer 

alternative than clopidogrel in CKD patients medicated with 
fibrinolytic. In STEMI patients, Mega JL et al. discovered that 
using aspirin, clopidogrel, or rivaroxaban decreased the risk of 
mortality, heart attack, or stroke owing to cardiovascular events, 
and there was no substantial elevated risk of lethal bleeding when 
FRPSDUHG�WR�SODFHER�������1R�SDWLHQWV�ZHUH�XVLQJ�ILEULQRO\WLF�LQ�
this clinical study, nor were there any use of ticagrelor. Our study 
compared ticagrelor and clopidogrel in patients using rivaroxaban 
revealed no relationship with major bleeding and mortality.  
Co-administration of a potent antiplatelet agent such as ticagrelor 
along with fibrinolysis may result in an increased risk of bleeding.  
:KLOH�WKH�0$&&(�DQG�PDMRU�EOHHGLQJ�UHVXOWV�RI�VWXGLHV�WR�GDWH�
have been encouraging, evidence for concomitant use of ticagre-
lor and fibrinolytic is still lacking.  The studies have done so far 
may encourage more comprehensive studies. Limitations: Four 
patients were ruled out of the research due to the difficulty of 
following up on patients whose places of residence changed. Due 
to the 6-month follow-up of our patients, we could not comment 
on the 12-month effects. The most rigorous way to evaluate the 
benefits of treatment is through randomized controlled clinical 
trials. Due to the small number of patients, our results cannot be 
generalized but may be informative for future large-scale 
randomized clinical trials.

CONCLUSION
In STEMI patients, regardless of being over or under 75, 
ticagrelor therapy given concurrently with fibrinolytic therapy 
is comparable to clopidogrel including all mortality, major 
cardiovascular events, stroke, recurrent MI, target artery revas-
cularization, and major bleeding. In conclusion, compared to 
clopidogrel, ticagrelor shows a similar safety profile over six 
months in STEMI patients treated with fibrinolytic.
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$V�VHHQ�LQ�)LJXUH���
In this study, bleeding was detected 
in 16 of 86 patients using clopido-
grel and in 17 of 94 patients using 
ticagrelor. In this case, the 
chi-square statistic was 0.007, and 
WKH� S�YDOXH� ZDV� ������ JUHDWHU� WKDQ�
����� �/RJ�UDQN� WHVW�� S������
+5 ����� ����&,�� ����� �� ��������
$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW�
indicates that the survival curves did 
not differ significantly, or the factor 
(P2Y12 inhibitor) variable did not 
significantly affect the duration of 
bleeding (p>0.05).

$V�VHHQ�LQ�)LJXUH���
In this study, mortality was observed in 5 of 86 patients using 
clopidogrel and in 4 of 94 patients using ticagrelor (Log-rank 
WHVW��S������+5 ���������&,��������������

$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW� LQGLFDWHV� WKDW� WKH� VXUYLYDO�
curves did not differ significantly, or the factor (P2Y12 inhibi-
tor) variable did not have a substantial effect on the time to 
exitus (p>0.05).
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ABSTRACT
Objective: 
The effectiveness and safety of administration of ticagrelor simultaneously with fibrinolytic in 
ST-elevation miyocard infarction (STEMI) remains unclear. Our study aims to compare and 
evaluate ticagrelor and clopidogrel in STEMI patients treated with fibrinolytic.

Material and Methods: 
This retrospective and cross-sectional study was conducted in a non-PCI-capable hospital 
between November 2017 and January 2021. The study consisted of 180 STEMI patients over 18 
years of age who were given fibrinolytic therapy and had no absolute contraindications for 
treatment. Ticagrelor was given to 94 patients and clopidogrel was given to 86 patients. Loading 
doses were given to patients concurrently with fibrinolysis, followed by maintenance doses. The 
primary outcome was six-month follow-up for all-cause mortality, major cardiovascular events, 
stroke, recurrent MI, target artery revascularization, and severe bleeding. The secondary 
outcome was to evaluate patients over 75 years of age, use of rivaroxaban, and major adverse 
events that will develop in patients with chronic kidney disease.

Results: 
There was no substantial difference between the groups in terms of in-hospital death, GFR values 
���������PO�PLQ�������Pð���5LYDUR[DEDQ�XVH��IDWDO�EOHHGLQJ��%$5&�%OHHGLQJ�7\SH������LQWUDFUD-
nial bleeding, mortality, stroke, target vessel revascularization, and recurrent MI (p>0.05). 
Mortality was observed in 5 of 86 patients using clopidogrel and in 4 of 94 patients using ticagre-
ORU�� �/RJ�UDQN� WHVW�� S������ +5 ����� ����&,�� ������������� 7KH� %$5&� W\SH� ���� EOHHGLQJ� LQ�
patients using ticagrelor and clopidogrel were statistically similar. (Log-rank test, p:0.77 
+5 ���������&,����������������

Conclusions: 
In this study, we found that ticagrelor was equally effective and safe as clopidogrel when used 
with fibrinolytic treatment. 

Key Words:  
Dual antiplatelet therapy, Fibrinolysis, Ticagrelor, Pharmaco-invasive reperfusion, Clopidogrel

Selection of participants
$OO� 67(0,� SDWLHQWV� RYHU� ��� �LQFOXGLQJ� WKRVH� RYHU� ���� ZKR�
applied with clinical and electrocardiogram (ECG) indications 
for fibrinolytic therapy and had no absolute contraindications 
were enrolled in the study (21). Patients with major contraindi-
FDWLRQV�� FRURQDU\� DUWHU\� E\SDVV� JUDIWLQJ� �&$%*��� RU�PHGLFDO�
treatment decisions as a result of PCI, who did not undergo PCI 
due to bleeding and whose records could not be reached were 
excluded from the study.

Study Protocol
Patients who were found to have acute STEMI in the ECG at the 
time of admission to the emergency department within 12 hours 
after the commencement of symptoms and patients who were 
suitable for fibrinolytic treatment were included in the research. 
Intravenous doses of tenecteplase (half dose for patients over 75 
years of age) calculated according to the administration protocol 
recommended in the guideline were administered to patients 
without absolute contraindications for fibrinolytic therapy (1). 
$OO�SDWLHQWV�UHFHLYHG�FRQFRPLWDQW�DQWLSODWHOHW�DQG�DQWLFRDJXODQW�
therapy with fibrinolytic therapy.  The patients were loaded with 
����PJ�RI�DFHW\OVDOLF\OLF�DFLG�DQG�WKHQ�FRQWLQXHG�DV�����PJ�SHU�
day. Low molecular weight heparin was given as an anticoagu-
lant according to the recommended dose in the guideline (1).

$V�WKH�FORSLGRJUHO�WUHDWPHQW�SURWRFRO��SDWLHQWV�ZHUH�JLYHQ�����
mg loading dose and 75 mg maintenance dose, and as the 
ticagrelor treatment protocol, patients were given 180 mg 
loading dose and 90 mg maintenance dose twice.

$IWHU�GLVFKDUJH��WKH�ILUVW�JLYHQ�LQKLELWRU�ZDV�FRQWLQXHG�ZLWKRXW�
change. Patients who switched from one inhibitor to another 
were excluded from the study. In addition, without delaying the 
referral to the emergency department, left ventricular ejection 
IUDFWLRQ��/9()��DQG�OHIW�DWULDO��/$��GLDPHWHU�ZHUH�FDOFXODWHG�E\�
echocardiography. LVEF value was grouped according to the 
ESC Guidelines (1). Patients treated with fibrinolytic were 
referred to a certified PCI center for an early invasive coronary 
angiography procedure 2 to 24 hours later. Failed fibrinolytic 
ECG criterion was accepted as at least 50 percent unresolved ST 
elevation on the electrocardiogram (22). Chronic kidney disease 
(CKD) was defined as Cockcroft-Gault formula estimated 
*ORPHUXODU� ILOWUDWLRQ� UDWH� �*)5�� ���� P/�PLQ�� �PO�PLQ�������
Pð�� ������ 7KH� *OREDO� 5HJLVWU\� RI� $FXWH� &RURQDU\� (YHQWV�
�*5$&(�� ULVN� VFRUH� ZDV� FDOFXODWHG� IRU� SUH�UHSHUIXVLRQ� ULVN�
DVVHVVPHQW�LQ�WKH�DFXWH�SKDVH�������7KH�*5$&(�ULVN�VFRUH�ZDV�
GLYLGHG�LQWR�JURXSV�DV�ORZ���������PHGLXP������������DQG�KLJK�
(>140).

Pain to door time (minute), Door to needle time (minute), 
Pain-to-needle time (minute), Needle-to-balloon time (minute) 
were recorded. Collected data included demographic character-
istics, existing disease histories, Killip classification, smoking 
history, and laboratory tests.

Clinical Follow-up
%OHHGLQJV� ZHUH� FODVVLILHG� DFFRUGLQJ� WR� %OHHGLQJ� $FDGHPLF�
5HVHDUFK� &RQVRUWLXP� �%$5&�� GHILQLWLRQV� ������ %$5&� VFDOH�
����EOHHGLQJ�ZDV�DFFHSWHG�DV�PDMRU�EOHHGLQJ��$IWHU�FRQFRPLWDQW�
P2Y12 inhibitor therapy with a fibrinolytic, patients were 
followed for six months with medical consultation or by phone 
FDOO�WR�UHFRUG�0$&&(��PRUWDOLW\��P\RFDUGLDO�LQIDUFWLRQ��WDUJHW�
artery revascularization, stroke, and major bleeding.

Outcome Measures
Primary outcome: 6-month follow-up for all-cause mortality, 
major cardiovascular events, stroke, recurrent MI, target artery 
revascularization, and major bleeding.
Secondary outcome: Evaluation of patients at high risk for 
major adverse events, that is, those with CKD, over 75 years of 
age and using rivaroxaban.

Data Analysis
(Evaluation of Data Collection Tools)
Parametric tests were employed instead of a normality test to 
comply with the Central Limit Theorem (26). Continuous 
variables were analyzed using mean±standard deviation, 
minimum and maximum values, while categorical data were 
analyzed using percentages and frequencies values. The 
student's t-test statistic was applied to compare the means of the 
two groups. The association among categorical data was evalu-
ated using the Chi-Square, Fisher's Exact test, and Student's 
t-test statistic. 

Total survival was calculated using Kaplan-Meier curves. The 
difference in mortality and bleeding time compared to the 
P2Y12 inhibitor group was determined by the Log-Rank test, 
DQG� WKH�+D]DUG� UDWLR�FRHIILFLHQW�ZDV�JLYHQ�ZLWK�D�����FRQIL-
dence interval. TIME (day) was used as the variable, including 
the follow-up time or the time to reach the relevant event (Death 
DQG�%OHHGLQJ��

The risk coefficients (Relative Risk) of the variables thought to 
EH�DVVRFLDWHG�ZLWK�WKH�3�<���LQKLELWRU�ZHUH�JLYHQ�D�����&RQIL-
dence interval. The data was accepted with a suitable statistical 
threshold of p<0.05. The www.e-picos.com New York software 
and the MedCalc statistical package tool were used to analyze 
the data.
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ÖZ
Amaç: 
ST-elevasyonlu miyokard enfarktüste tikagrelorun fibrinolitik 
LOH�D\QÕ�DQGD�X\JXODQPDVÕQÕQ�HWNLQOL÷L�YH�J�YHQOL÷L�EHOLUVL]OL÷L-
QL�NRUX\RU��dDOÕúPDPÕ]�ILEULQROLWLNOHU� LOH� WHGDYL�HGLOHQ��67�HO-
HYDV\RQOX�PL\RNDUG�HQIDUNW�V���67(0,�KDVWDODUÕQGD�WLNDJUHORU�
YH�NORSLGRJUHO�NDUúÕODúWÕUPD\Õ�YH�GH÷HUOHQGLUPH\L�DPDoODPDN-
WDGÕU�

Gereç ve Yöntemler: 
*HUL\H�G|Q�N�YH�NHVLWVHO�RODQ�EX�oDOÕúPD��.DVÕP������LOH�2FDN�
����� WDULKOHUL� DUDVÕQGD�� 3&,� \HWHQH÷L� ROPD\DQ� KDVWDQHGH�
JHUoHNOHúWLULOPLúWLU�� dDOÕúPD\D� ILEULQROLWLN� WHGDYL� YHULOHQ� YH�
WHGDYL�LoLQ�PXWODN�NRQWUHQGLNDV\RQX�ROPD\DQ����\Dú��VW������
STEMI’li hasta dahil edildi. Tikagrelor 94 hastaya, klopidogrel 
LVH����KDVWD\D�YHULOGL��+DVWDODUD�ILEULQROL]�LOH�Hú�]DPDQOÕ�RODUDN�
\�NOHPH�GR]ODUÕ�YHULOGL��DUGÕQGDQ�LGDPH�GR]ODUÕ�YHULOGL��%LULQFLO�
VRQXo�� W�P� QHGHQOHUH� ED÷OÕ� PRUWDOLWH�� PDM|U� NDUGL\RYDVN�OHU�
olaylar, inme, tekrarlayan miyokard enfarktüsü (MI), hedef 
GDPDU� UHYDVN�ODUL]DV\RQX� YH� PDM|U� NDQDPD� LoLQ� DOWÕ� D\OÕN�
WDNLSWL��øNLQFLO�VRQXo�����\DúÕQ��]HULQGHNL�KDVWDODUÕ��ULYDURNVD-
EDQ� NXOODQÕPÕQÕ� YH� NURQLN� E|EUHN� KDVWDOÕ÷Õ� RODQ� KDVWDODUGD�
JHOLúHFHN�PDM|U�DGYHUV�ROD\ODUÕ�GH÷HUOHQGLUPHNWL�

Bulgular: 
+DVWDQH� LoL� |O�P�� *)5� GH÷HUOHUL� ��������� PO�GN������ Pð���
5LYDUR[DEDQ�.XOODQÕPÕ��gO�PF�O�.DQDPD��%$5&�.DQDPD�7LS�
�����NDID�LoL�NDQDPD��PRUWDOLWH��LQPH��KHGHI�GDPDU�UHYDVN�ODU-
L]DV\RQX� YH� WHNUDUOD\DQ� PL\RNDUG� HQIDUNW�V�� �0,�� DoÕVÕQGDQ�
DQODPOÕ� IDUN� EXOXQPDGÕ� �S!������� .ORSLGRJUHO� NXOODQDQ� ���
KDVWDQÕQ� �
LQGH� YH� WLNDJUHORU� NXOODQDQ� ��� KDVWDQÕQ� �
�QGH�
PRUWDOLWH� J|]OHQPLúWLU� �/RJ�UDQN� WHVWL�� S������ +5 �����
����*$��������������7LNDJUHORU�YH�NORSLGRJUHO�NXOODQDQ�KDVWD-
ODUGD� %$5&� WLS� ���� NDQDPDVÕ� LVWDWLVWLNVHO� RODUDN� EHQ]HUGL�
�/RJ�UDQN�WHVWL��S������+5 ���������*$����������������

Sonuç: 
%X� oDOÕúPDGD�� WLNDJUHORUXQ� ILEULQROLWLN� WHGDYL� LOH� ELUOLNWH�
NXOODQÕPÕQÕQ� HWNLQOLN� YH� J�YHQOLN� DoÕVÕQGDQ� NORSLGRJUHO� LOH�
EHQ]HU�ROGX÷XQX�EXOGXN�

Anahtar Sözcükler: 
øNLOL�DQWLSODWHOHW�WHGDYL��)LEULQROL]��7LFDJUHORU��)DUPDNR�LQYD]LY�
reperfüzyon, Klopidogrel

INTRODUCTION
STEMI is an acute coronary syndrome requiring emergency 
reperfusion therapy. It is vital to restore coronary flow by reper-
fusion of the infarct-related artery as soon as possible to 
decrease mortality and morbidity (1-4). In STEMI patients, 
primary percutaneous coronary intervention (pPCI) is the 
recommended reperfusion method if administered on time 
(<120 minutes), but if pPCI is not possible and there are no 
contraindications, the preferred reperfusion therapy is fibrinoly-
sis (1,5-8).

Fibrinolysis, which breaks down thrombosis causing coronary 
artery occlusion, may induce a prothrombotic state (9-11). 
Therefore, additional treatment is needed to prevent the recur-
rence of thrombosis. In two large-scale randomized controlled 
trials (RCT), dual antiplatelet therapy (aspirin and clopidogrel) 
was found to decrease major cardiovascular events in STEMI 
patients treated with fibrinolytic (10,11). Clinical experience 
with the use of ticagrelor in combination with fibrinolytic is 
limited. Therefore, there is no evidence of long-term effects of 
ticagrelor, which provides quicker and more effectively P2Y12 
inhibition than clopidogrel in STEMI patients treated with 
fibrinolytic (11-14). Current guidelines advise dual antiplatelet 
medication (aspirin and clopidogrel) for STEMI patients treated 
with fibrinolytic (1,4,15).

Studies have shown that fibrinolytic-treated STEMI patients 
switching from clopidogrel to ticagrelor are linked with similar 
bleeding and ischemic results compared to patients continuing 
clopidogrel therapy (16-20). Information on co-administration 
of ticagrelor with fibrinolytic is insufficient.
In addition, there is little experience with patients over 75 years 
of age, those with chronic kidney disease (CKD), and patients at 
high risk of bleeding who take rivaroxaban.

Our study aims to compare and evaluate concomitant ticagrelor 
versus clopidogrel treatment in fibrinolytic-treated STEMI in 
terms of their effects on major adverse cardiac and cerebrovas-
FXODU� HYHQWV� �0$&&(��� GHDWK�� P\RFDUGLDO� LQIDUFWLRQ�� WDUJHW�
artery revascularization, stroke, and severe bleeding.  

 MATERIAL and METHODS
Study design and settings  
The retrospective cross-sectional study was carried out between 
November 2017 and January 2021 in Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO��6,51$.�785.(<���D�OHYHO���
hospital without PCI capability. Fibrinolytic and ticagrelor were 
administered to patients diagnosed with STEMI in our hospital. 
$IWHUZDUG�� WKH� SDWLHQWV� ZHUH� UHIHUUHG� WR� WKH� 3&,�FDSDEOH�
centers. The data of the patients who reapplied to our hospital 
for follow-up examination after discharge from PCI-capable 
centers were collected. The epicrisis reports were accessed from 
the hospital's digital archive with the official permission of the 
hospital management. Work permit and data usage permission 
were approved by the management of Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO�
�1R���������������(������������������'DWH�����-XO\��������

The study was approved, and the requirement for informed 
consent was waived by the Ethics Commission. (No: 2021-208- 
GHFLVLRQ�QXPEHU������'DWH����WK�$XJXVW��������7KH�VWXG\�ZDV�
FRQGXFWHG�LQ�OLQH�ZLWK�WKH�'HFODUDWLRQ�RI�+HOVLQNL��:RUN�SHUPLW�
and data usage permission were approved by the management 
RI� &L]UH� 'U�6HODKDWWLQ� &,=5(/,2*/8� 6WDWH� +RVSLWDO��1R��
�������������(������������������'DWH�����-XO\�������

RESULTS
$�WRWDO�RI�����SDWLHQWV�����RI�ZKRP�ZHUH�RYHU����\HDUV�ROG��ZKR�
were diagnosed with STEMI and started fibrinolytic therapy in 
the emergency department between 2017 and 2021 were includ-
ed in the study. In this process, 9 STEMI patients with cardiac 
arrest in the emergency department and four data loss or 
inaccessibility were excluded (Figure 1).

The average age of the total patients included in the trial was 
61.2±11.4, the mean age of those treated with clopidogrel was 
60.5±11.4, and those treated with ticagrelor were 61.8±11.5, 
showing no substantial difference (Table I).  
7KHUH�ZDV�QR�GLIIHUHQFH�LQ�WKH�PHDQ�*5$&(�ULVN�VFRUH��V\PS-
tom-door-needle-angio times, echocardiographic findings, 
length of hospital stay, and laboratory and cardiac parameters 
according to the P2Y12 inhibitor applied (Table I).

,Q�SDWLHQWV�WUHDWHG�ZLWK�&ORSLGRJUHO��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, Cardiac Parameter 
UHVXOW��%$5&�EORRG�W\SH������������/9()�YDOXH�DQG�&ODVVLILFD-
tion, target vessel revascularization, recurrent MI, Failed fibrino-
O\WLF� (&*� FULWHULD�� 5LYDUR[DEDQ� XVH�� DQG� *5$&(� ULVN� VFRUH�
�S!�������+RZHYHU��*)5�VWDWXV�ZDV�OLQNHG�WR�PRUWDOLW\��S �������
,Q� WKRVH�ZLWK�PRUWDOLW\������KDG�D�*)5�����P/�PLQ������Pð��
DQG�ZLWKRXW�PRUWDOLW\�������KDG�*)5�����P/�PLQ������Pð�

,Q�SDWLHQWV�WUHDWHG�ZLWK�7LFDJUHORU��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, LVEF value and 
Classification, target vessel revascularization, recurrent MI, 
Criteria for failed fibrinolytic ECG, Rivaroxaban use, GFR, and 
*5$&(�ULVN�VFRUH� �S!�������+RZHYHU�� IDLOHG� ILEULQRO\WLF�(&*�
criteria were associated with mortality (p<0.05). Failed fibrino-

O\WLF�(&*�FULWHULD�ZHUH�REVHUYHG�LQ�����RI�WKRVH�ZLWK�PRUWDOLW\�
DQG�������ZLWKRXW�PRUWDOLW\��%$5&�EOHHGLQJ� W\SH� ����� �� �����
ZDV� DOVR� DVVRFLDWHG� ZLWK� PRUWDOLW\� �S�������� %$5&� W\SH� ����
EOHHGLQJ�ZDV�GHWHFWHG� LQ���SDWLHQWV� �������ZLWK�PRUWDOLW\�DQG�
WZR�SDWLHQWV���������ZLWKRXW�PRUWDOLW\�

There was no difference in the risks of in-hospital death, Killip 
classification 2-4, Failed fibrinolytic ECG criterion, GFR, 
5LYDUR[DEDQ� 86(�� )DWDO� %OHHGLQJ�� %$5&� %OHHGLQJ� 7\SH�
����������� ,QWUDFUDQLDO� %OHHGLQJ�� 0RUWDOLW\�� LVFKHPLF� VWURNH��
target vessel revascularization, and presence of recurrent MI in 
patients treated with Ticagrelor against treated with Clopidogrel 
(p>0.05) (Figure 2).

$V�VHHQ�LQ�)LJXUH���
,Q� WKLV� VWXG\�� %$5&� 7\SH� ���� EOHHGLQJ� ZDV� GHWHFWHG� LQ� ��
patients using clopidogrel and five patients using ticagrelor. In 
this case, the chi-square statistic was 0.086, and the p-value was 
������JUHDWHU�WKDQ�������/RJ�UDQN�WHVW��S������+5 ���������&,��

���������������$FFRUGLQJO\��WKH�VWDWLVWLFDO�UHVXOW�LQGLFDWHV�WKDW�WKH�
survival curves did not differ significantly, or the factor (P2Y12 
LQKLELWRU��YDULDEOH�GLG�QRW�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�WKH�%$5&�
W\SH�����EOHHGLQJ�GXUDWLRQ��S!������

DISCUSSION
In this study, we found the use of ticagrelor with fibrinolytic 
WUHDWPHQW� ZDV� VLPLODU� WR� FORSLGRJUHO� LQ� WHUPV� RI� 0$&&(��
mortality, myocardial infarction, target artery revascularization, 
stroke, and severe bleeding (p>0.05).  
Despite the decrease in the use of fibrinolytic in STEMI patients 
worldwide, fibrinolytic therapy continues to maintain its impor-
tance because there are still hospitals far from a PCI-capable 
FHQWHU��$V�D�UHVXOW��XSGDWHG�LQIRUPDWLRQ�DERXW�67(0,�SDWLHQWV�
WUHDWHG�ZLWK�ILEULQRO\WLF�LV�DOZD\V�QHHGHG��$OWKRXJK�WLFDJUHORU�
therapy provides many benefits compared to clopidogrel in 
UHGXFLQJ� PDMRU� FDUGLRYDVFXODU� HYHQWV� �0$&(�� LQ� SDWLHQWV�
undergoing pPCI, data on its use with fibrinolytic are limited 
(27-29). 

Therefore, new guidelines urge dual antiplatelet treatment with 
aspirin and clopidogrel in combination to fibrinolytic therapy in 
patients with STEMI (1,5,14,15). Use of ticagrelor was not 
recommended within 24 hours of fibrinolytic therapy due to the 
paucity of clinical studies supporting the safety of using ticagre-
lor with fibrinolytic in guidelines (1,5,14,15). Clinical studies of 
ticagrelor in STEMI patients receiving fibrinolytic have been 
done to fill this knowledge gap (16-20). Patients over 75 years 
of age were excluded from these studies, and some patients 
were switched to ticagrelor after using clopidogrel as first-line 
therapy. Ticagrelor was not advised for patients over 75 years of 
age treated with fibrinolytic.Our study is the first clinical trial to 
compare ticagrelor with clopidogrel simultaneously received 
with fibrinolytic in STEMI patients, including patients over 18 
years of age (including 75 years of age), patients with CKD, and 
patients receiving rivaroxaban. The parameters in Table I in 
STEMI patients did not differ or correlate according to the 
P2Y12 inhibitor used, indicating no confounding effects 
between the patient groups (p>0.05). There was no difference or 
correlation between both the groups in terms of above 75 years 
of age, demographic and clinical characteristics, laboratory 
finGLQJV��OHIW�YHQWULFXODU�HMHFWLRQ�IUDFWLRQ��0,�W\SH��*5$&(�ULVN�
score, symptom to needle time, failed thrombolytic ECG criteria, 
UHFXUUHQW�0,��%$5&�EOHHGLQJ��DQG�PRUWDOLW\��S!�������,Q�67(0,�
patients younger than 75 years of age, similar TIMI major bleed-
LQJ�ZDV�GHWHFWHG�ZLWKLQ����GD\V�RI�D�ODWH�VZLWFK�IURP�FORSLGRJUHO�
to ticagrelor after fibrinolytic therapy compared to patients who 
continued on clopidogrel (16). 

$FFRUGLQJ�WR�WKH�75($7�VWXG\��WKH����PRQWK�PDMRU�FDUGLRYDVFX-
lar event rates of ticagrelor and clopidogrel were similar in 
fibrinolytic-treated STEMI patients younger than 75 years of age 
(17). Welsh RC et al., found that switching from clopidogrel to 
ticagrelor after fibrinolysis was associated with reduced recurrent 
LVFKHPLF�HYHQWV�DW�RQH�\HDU��$GGLWLRQDOO\��LQ�WKLV�VWXG\��WKHUH�ZHUH�
no substantial differences between major bleeding and intracere-
bral hemorrhage (18). In the MIRTOS study, there was no 
substantial difference between the ticagrelor and clopidogrel 
treated randomized groups of STEMI patients receiving fibrino-
O\WLF�WKHUDS\�LQ�WHUPV�RI�0$&(�DQG�PDMRU�EOHHGLQJ�HYHQWV�������
&RQHU�$�� HW� DO��� GHWHUPLQHG� WKDW� VZLWFKLQJ� IURP� FORSLGRJUHO� WR�
ticagrelor at 48 hours following fibrinolytic administration was 
VLPLODUO\�VDIH��0$&(�DQG�PDMRU�EOHHGLQJ��LQ�SDWLHQWV�������,Q�RXU�

study, there was no difference in patients aged 18-75 year groups 
LQFOXGLQJ� WKH� ULVNV� RI�� LQ�KRVSLWDO� GHDWK�� IDWDO� EOHHGLQJ�� EDUF�
bleeding type ����������� LQWUDFUDQLDO�EOHHGLQJ��PRUWDOLW\��VWURNH��
target vessel revascularization, and recurrent mi in those treated 
with ticagrelor compared with clopidogrel (p>0.05). There was 
no statistically significant difference between the ticagrelor and 
clopidogrel groups of major bleeding and mortality (major bleed-
LQJ��/RJ�UDQN�WHVW��S������+5 ����������&,����������������PRUWDO-
LW\�� /RJ�UDQN� WHVW�� S������ +5 ����� ������ &,�� ������������:H�
found that the concomitant administration of ticagrelor in STEMI 
patients who preferred pharmacoinvasive reperfusion therapy 
was safe for six months.

In a clinical study evaluating the factors affecting the in-hospital 
mortality of patients given fibrinolytic for STEMI, it was found 
that patients who developed mortality had high rates of CKD, 
GLDEHWHV�PHOOLWXV��'0���*5$&(�VFRUH��.LOOLS�FODVV������DQG�KDG�
ORZ�/9()�IRXQG�������$OWKRXJK�WKH�JURXS�RI�&.'�SDWLHQWV�XVLQJ�
clopidogrel was associated with mortality in our study, it was not 
linked to patients using ticagrelor (p:0.051 p:0.99). There was no 
FRUUHODWLRQ� EHWZHHQ�/9()�YDOXH��*5$&(� ULVN� VFRUH�� DJH�� DQG�
KLVWRU\�RI�GLVHDVHV�ZLWK�PRUWDOLW\���$OWKRXJK�WKH�XVH�RI�WLFDJUHORU�
was not linked to major bleeding in patient groups with a high 
*5$&(�ULVN� VFRUH�� WKH�XVH�RI�FORSLGRJUHO�ZDV�DVVRFLDWHG�ZLWK�
increased major bleeding. Therefore, we determined that ticagre-
lor administration in addition to fibrinolytic therapy is safer than 
FORSLGRJUHO�LQ�SDWLHQWV�ZLWK�KLJK�*5$&(�ULVN�VFRUHV��&RQVLGHU-
ing its relationship with mortality, although major bleeding in 
patients using clopidogrel was not associated with mortality, 
major bleeding in the group of patients using ticagrelor had 
higher mortality. 

In a trial comparing the effectiveness and safety of ticagrelor 
against clopidogrel in STEMI patients aged 75 and up, ticagrelor 
was linked to a lower risk of major cardiac and cerebrovascular 
HYHQWV� �0$&&(�� ������+RZHYHU�� LW� GLG� QRW� GLIIHU� LQ� WHUPV� RI�
1-year mortality and bleeding events.  While there was no associ-
ation with stroke in patients over 75 years of age using clopido-
grel, it was linked to stroke in patients using ticagrelor (p>0.05 
p<0.05, respectively). There is a paucity of evidence on the use of 
P2Y12 inhibitors in addition to fibrinolytic treatment in STEMI 
patients with chronic kidney disease (16,17). Studies have 
excluded patients with CKD (16,17). Since the administration of 
fibrinolytic in CKD patients is not a major contraindication, we 
included CKD patients in our study.  Information in the literature 
regarding the use of fibrinolytic in CKD patients is generally 
EDVHG�RQ�H[SHULHQFH�ZLWK�SDWLHQWV�JLYHQ�DOWHSODVH��73$��GXH�WR�
ischemic blood flow. There are currently no clinical studies 
comparing the use of ticagrelor and clopidogrel in CKD patients 
XQGHUJRLQJ�ILEULQRO\WLF� WUHDWPHQW� IRU�67(0,����������$OWKRXJK�
there are studies in the literature that reported increased major 
bleeding and mortality in CKD patients treated with fibrinolytic 
agents for ischemic stroke, there are also studies that concluded 
that CKD did not affect adverse outcomes such as major bleeding 
DQG�GHDWK��,Q�RXU�VWXG\��DOWKRXJK�*)5�����P/�PLQ������Pð��ZDV�
not associated with major bleeding and mortality in patients using 
ticagrelor, an increase was found in major bleeding and mortality 
in those using clopidogrel. We found that ticagrelor is a safer 

alternative than clopidogrel in CKD patients medicated with 
fibrinolytic. In STEMI patients, Mega JL et al. discovered that 
using aspirin, clopidogrel, or rivaroxaban decreased the risk of 
mortality, heart attack, or stroke owing to cardiovascular events, 
and there was no substantial elevated risk of lethal bleeding when 
FRPSDUHG�WR�SODFHER�������1R�SDWLHQWV�ZHUH�XVLQJ�ILEULQRO\WLF�LQ�
this clinical study, nor were there any use of ticagrelor. Our study 
compared ticagrelor and clopidogrel in patients using rivaroxaban 
revealed no relationship with major bleeding and mortality.  
Co-administration of a potent antiplatelet agent such as ticagrelor 
along with fibrinolysis may result in an increased risk of bleeding.  
:KLOH�WKH�0$&&(�DQG�PDMRU�EOHHGLQJ�UHVXOWV�RI�VWXGLHV�WR�GDWH�
have been encouraging, evidence for concomitant use of ticagre-
lor and fibrinolytic is still lacking.  The studies have done so far 
may encourage more comprehensive studies. Limitations: Four 
patients were ruled out of the research due to the difficulty of 
following up on patients whose places of residence changed. Due 
to the 6-month follow-up of our patients, we could not comment 
on the 12-month effects. The most rigorous way to evaluate the 
benefits of treatment is through randomized controlled clinical 
trials. Due to the small number of patients, our results cannot be 
generalized but may be informative for future large-scale 
randomized clinical trials.

CONCLUSION
In STEMI patients, regardless of being over or under 75, 
ticagrelor therapy given concurrently with fibrinolytic therapy 
is comparable to clopidogrel including all mortality, major 
cardiovascular events, stroke, recurrent MI, target artery revas-
cularization, and major bleeding. In conclusion, compared to 
clopidogrel, ticagrelor shows a similar safety profile over six 
months in STEMI patients treated with fibrinolytic.
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$V�VHHQ�LQ�)LJXUH���
In this study, bleeding was detected 
in 16 of 86 patients using clopido-
grel and in 17 of 94 patients using 
ticagrelor. In this case, the 
chi-square statistic was 0.007, and 
WKH� S�YDOXH� ZDV� ������ JUHDWHU� WKDQ�
����� �/RJ�UDQN� WHVW�� S������
+5 ����� ����&,�� ����� �� ��������
$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW�
indicates that the survival curves did 
not differ significantly, or the factor 
(P2Y12 inhibitor) variable did not 
significantly affect the duration of 
bleeding (p>0.05).

$V�VHHQ�LQ�)LJXUH���
In this study, mortality was observed in 5 of 86 patients using 
clopidogrel and in 4 of 94 patients using ticagrelor (Log-rank 
WHVW��S������+5 ���������&,��������������

$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW� LQGLFDWHV� WKDW� WKH� VXUYLYDO�
curves did not differ significantly, or the factor (P2Y12 inhibi-
tor) variable did not have a substantial effect on the time to 
exitus (p>0.05).



ABSTRACT
Objective: 
The effectiveness and safety of administration of ticagrelor simultaneously with fibrinolytic in 
ST-elevation miyocard infarction (STEMI) remains unclear. Our study aims to compare and 
evaluate ticagrelor and clopidogrel in STEMI patients treated with fibrinolytic.

Material and Methods: 
This retrospective and cross-sectional study was conducted in a non-PCI-capable hospital 
between November 2017 and January 2021. The study consisted of 180 STEMI patients over 18 
years of age who were given fibrinolytic therapy and had no absolute contraindications for 
treatment. Ticagrelor was given to 94 patients and clopidogrel was given to 86 patients. Loading 
doses were given to patients concurrently with fibrinolysis, followed by maintenance doses. The 
primary outcome was six-month follow-up for all-cause mortality, major cardiovascular events, 
stroke, recurrent MI, target artery revascularization, and severe bleeding. The secondary 
outcome was to evaluate patients over 75 years of age, use of rivaroxaban, and major adverse 
events that will develop in patients with chronic kidney disease.

Results: 
There was no substantial difference between the groups in terms of in-hospital death, GFR values 
���������PO�PLQ�������Pð���5LYDUR[DEDQ�XVH��IDWDO�EOHHGLQJ��%$5&�%OHHGLQJ�7\SH������LQWUDFUD-
nial bleeding, mortality, stroke, target vessel revascularization, and recurrent MI (p>0.05). 
Mortality was observed in 5 of 86 patients using clopidogrel and in 4 of 94 patients using ticagre-
ORU�� �/RJ�UDQN� WHVW�� S������ +5 ����� ����&,�� ������������� 7KH� %$5&� W\SH� ���� EOHHGLQJ� LQ�
patients using ticagrelor and clopidogrel were statistically similar. (Log-rank test, p:0.77 
+5 ���������&,����������������

Conclusions: 
In this study, we found that ticagrelor was equally effective and safe as clopidogrel when used 
with fibrinolytic treatment. 

Key Words:  
Dual antiplatelet therapy, Fibrinolysis, Ticagrelor, Pharmaco-invasive reperfusion, Clopidogrel

Selection of participants
$OO� 67(0,� SDWLHQWV� RYHU� ��� �LQFOXGLQJ� WKRVH� RYHU� ���� ZKR�
applied with clinical and electrocardiogram (ECG) indications 
for fibrinolytic therapy and had no absolute contraindications 
were enrolled in the study (21). Patients with major contraindi-
FDWLRQV�� FRURQDU\� DUWHU\� E\SDVV� JUDIWLQJ� �&$%*��� RU�PHGLFDO�
treatment decisions as a result of PCI, who did not undergo PCI 
due to bleeding and whose records could not be reached were 
excluded from the study.

Study Protocol
Patients who were found to have acute STEMI in the ECG at the 
time of admission to the emergency department within 12 hours 
after the commencement of symptoms and patients who were 
suitable for fibrinolytic treatment were included in the research. 
Intravenous doses of tenecteplase (half dose for patients over 75 
years of age) calculated according to the administration protocol 
recommended in the guideline were administered to patients 
without absolute contraindications for fibrinolytic therapy (1). 
$OO�SDWLHQWV�UHFHLYHG�FRQFRPLWDQW�DQWLSODWHOHW�DQG�DQWLFRDJXODQW�
therapy with fibrinolytic therapy.  The patients were loaded with 
����PJ�RI�DFHW\OVDOLF\OLF�DFLG�DQG�WKHQ�FRQWLQXHG�DV�����PJ�SHU�
day. Low molecular weight heparin was given as an anticoagu-
lant according to the recommended dose in the guideline (1).

$V�WKH�FORSLGRJUHO�WUHDWPHQW�SURWRFRO��SDWLHQWV�ZHUH�JLYHQ�����
mg loading dose and 75 mg maintenance dose, and as the 
ticagrelor treatment protocol, patients were given 180 mg 
loading dose and 90 mg maintenance dose twice.

$IWHU�GLVFKDUJH��WKH�ILUVW�JLYHQ�LQKLELWRU�ZDV�FRQWLQXHG�ZLWKRXW�
change. Patients who switched from one inhibitor to another 
were excluded from the study. In addition, without delaying the 
referral to the emergency department, left ventricular ejection 
IUDFWLRQ��/9()��DQG�OHIW�DWULDO��/$��GLDPHWHU�ZHUH�FDOFXODWHG�E\�
echocardiography. LVEF value was grouped according to the 
ESC Guidelines (1). Patients treated with fibrinolytic were 
referred to a certified PCI center for an early invasive coronary 
angiography procedure 2 to 24 hours later. Failed fibrinolytic 
ECG criterion was accepted as at least 50 percent unresolved ST 
elevation on the electrocardiogram (22). Chronic kidney disease 
(CKD) was defined as Cockcroft-Gault formula estimated 
*ORPHUXODU� ILOWUDWLRQ� UDWH� �*)5�� ���� P/�PLQ�� �PO�PLQ�������
Pð�� ������ 7KH� *OREDO� 5HJLVWU\� RI� $FXWH� &RURQDU\� (YHQWV�
�*5$&(�� ULVN� VFRUH� ZDV� FDOFXODWHG� IRU� SUH�UHSHUIXVLRQ� ULVN�
DVVHVVPHQW�LQ�WKH�DFXWH�SKDVH�������7KH�*5$&(�ULVN�VFRUH�ZDV�
GLYLGHG�LQWR�JURXSV�DV�ORZ���������PHGLXP������������DQG�KLJK�
(>140).

Pain to door time (minute), Door to needle time (minute), 
Pain-to-needle time (minute), Needle-to-balloon time (minute) 
were recorded. Collected data included demographic character-
istics, existing disease histories, Killip classification, smoking 
history, and laboratory tests.

Clinical Follow-up
%OHHGLQJV� ZHUH� FODVVLILHG� DFFRUGLQJ� WR� %OHHGLQJ� $FDGHPLF�
5HVHDUFK� &RQVRUWLXP� �%$5&�� GHILQLWLRQV� ������ %$5&� VFDOH�
����EOHHGLQJ�ZDV�DFFHSWHG�DV�PDMRU�EOHHGLQJ��$IWHU�FRQFRPLWDQW�
P2Y12 inhibitor therapy with a fibrinolytic, patients were 
followed for six months with medical consultation or by phone 
FDOO�WR�UHFRUG�0$&&(��PRUWDOLW\��P\RFDUGLDO�LQIDUFWLRQ��WDUJHW�
artery revascularization, stroke, and major bleeding.

Outcome Measures
Primary outcome: 6-month follow-up for all-cause mortality, 
major cardiovascular events, stroke, recurrent MI, target artery 
revascularization, and major bleeding.
Secondary outcome: Evaluation of patients at high risk for 
major adverse events, that is, those with CKD, over 75 years of 
age and using rivaroxaban.

Data Analysis
(Evaluation of Data Collection Tools)
Parametric tests were employed instead of a normality test to 
comply with the Central Limit Theorem (26). Continuous 
variables were analyzed using mean±standard deviation, 
minimum and maximum values, while categorical data were 
analyzed using percentages and frequencies values. The 
student's t-test statistic was applied to compare the means of the 
two groups. The association among categorical data was evalu-
ated using the Chi-Square, Fisher's Exact test, and Student's 
t-test statistic. 

Total survival was calculated using Kaplan-Meier curves. The 
difference in mortality and bleeding time compared to the 
P2Y12 inhibitor group was determined by the Log-Rank test, 
DQG� WKH�+D]DUG� UDWLR�FRHIILFLHQW�ZDV�JLYHQ�ZLWK�D�����FRQIL-
dence interval. TIME (day) was used as the variable, including 
the follow-up time or the time to reach the relevant event (Death 
DQG�%OHHGLQJ��

The risk coefficients (Relative Risk) of the variables thought to 
EH�DVVRFLDWHG�ZLWK�WKH�3�<���LQKLELWRU�ZHUH�JLYHQ�D�����&RQIL-
dence interval. The data was accepted with a suitable statistical 
threshold of p<0.05. The www.e-picos.com New York software 
and the MedCalc statistical package tool were used to analyze 
the data.

��
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ÖZ
Amaç: 
ST-elevasyonlu miyokard enfarktüste tikagrelorun fibrinolitik 
LOH�D\QÕ�DQGD�X\JXODQPDVÕQÕQ�HWNLQOL÷L�YH�J�YHQOL÷L�EHOLUVL]OL÷L-
QL�NRUX\RU��dDOÕúPDPÕ]�ILEULQROLWLNOHU� LOH� WHGDYL�HGLOHQ��67�HO-
HYDV\RQOX�PL\RNDUG�HQIDUNW�V���67(0,�KDVWDODUÕQGD�WLNDJUHORU�
YH�NORSLGRJUHO�NDUúÕODúWÕUPD\Õ�YH�GH÷HUOHQGLUPH\L�DPDoODPDN-
WDGÕU�

Gereç ve Yöntemler: 
*HUL\H�G|Q�N�YH�NHVLWVHO�RODQ�EX�oDOÕúPD��.DVÕP������LOH�2FDN�
����� WDULKOHUL� DUDVÕQGD�� 3&,� \HWHQH÷L� ROPD\DQ� KDVWDQHGH�
JHUoHNOHúWLULOPLúWLU�� dDOÕúPD\D� ILEULQROLWLN� WHGDYL� YHULOHQ� YH�
WHGDYL�LoLQ�PXWODN�NRQWUHQGLNDV\RQX�ROPD\DQ����\Dú��VW������
STEMI’li hasta dahil edildi. Tikagrelor 94 hastaya, klopidogrel 
LVH����KDVWD\D�YHULOGL��+DVWDODUD�ILEULQROL]�LOH�Hú�]DPDQOÕ�RODUDN�
\�NOHPH�GR]ODUÕ�YHULOGL��DUGÕQGDQ�LGDPH�GR]ODUÕ�YHULOGL��%LULQFLO�
VRQXo�� W�P� QHGHQOHUH� ED÷OÕ� PRUWDOLWH�� PDM|U� NDUGL\RYDVN�OHU�
olaylar, inme, tekrarlayan miyokard enfarktüsü (MI), hedef 
GDPDU� UHYDVN�ODUL]DV\RQX� YH� PDM|U� NDQDPD� LoLQ� DOWÕ� D\OÕN�
WDNLSWL��øNLQFLO�VRQXo�����\DúÕQ��]HULQGHNL�KDVWDODUÕ��ULYDURNVD-
EDQ� NXOODQÕPÕQÕ� YH� NURQLN� E|EUHN� KDVWDOÕ÷Õ� RODQ� KDVWDODUGD�
JHOLúHFHN�PDM|U�DGYHUV�ROD\ODUÕ�GH÷HUOHQGLUPHNWL�

Bulgular: 
+DVWDQH� LoL� |O�P�� *)5� GH÷HUOHUL� ��������� PO�GN������ Pð���
5LYDUR[DEDQ�.XOODQÕPÕ��gO�PF�O�.DQDPD��%$5&�.DQDPD�7LS�
�����NDID�LoL�NDQDPD��PRUWDOLWH��LQPH��KHGHI�GDPDU�UHYDVN�ODU-
L]DV\RQX� YH� WHNUDUOD\DQ� PL\RNDUG� HQIDUNW�V�� �0,�� DoÕVÕQGDQ�
DQODPOÕ� IDUN� EXOXQPDGÕ� �S!������� .ORSLGRJUHO� NXOODQDQ� ���
KDVWDQÕQ� �
LQGH� YH� WLNDJUHORU� NXOODQDQ� ��� KDVWDQÕQ� �
�QGH�
PRUWDOLWH� J|]OHQPLúWLU� �/RJ�UDQN� WHVWL�� S������ +5 �����
����*$��������������7LNDJUHORU�YH�NORSLGRJUHO�NXOODQDQ�KDVWD-
ODUGD� %$5&� WLS� ���� NDQDPDVÕ� LVWDWLVWLNVHO� RODUDN� EHQ]HUGL�
�/RJ�UDQN�WHVWL��S������+5 ���������*$����������������

Sonuç: 
%X� oDOÕúPDGD�� WLNDJUHORUXQ� ILEULQROLWLN� WHGDYL� LOH� ELUOLNWH�
NXOODQÕPÕQÕQ� HWNLQOLN� YH� J�YHQOLN� DoÕVÕQGDQ� NORSLGRJUHO� LOH�
EHQ]HU�ROGX÷XQX�EXOGXN�

Anahtar Sözcükler: 
øNLOL�DQWLSODWHOHW�WHGDYL��)LEULQROL]��7LFDJUHORU��)DUPDNR�LQYD]LY�
reperfüzyon, Klopidogrel

INTRODUCTION
STEMI is an acute coronary syndrome requiring emergency 
reperfusion therapy. It is vital to restore coronary flow by reper-
fusion of the infarct-related artery as soon as possible to 
decrease mortality and morbidity (1-4). In STEMI patients, 
primary percutaneous coronary intervention (pPCI) is the 
recommended reperfusion method if administered on time 
(<120 minutes), but if pPCI is not possible and there are no 
contraindications, the preferred reperfusion therapy is fibrinoly-
sis (1,5-8).

Fibrinolysis, which breaks down thrombosis causing coronary 
artery occlusion, may induce a prothrombotic state (9-11). 
Therefore, additional treatment is needed to prevent the recur-
rence of thrombosis. In two large-scale randomized controlled 
trials (RCT), dual antiplatelet therapy (aspirin and clopidogrel) 
was found to decrease major cardiovascular events in STEMI 
patients treated with fibrinolytic (10,11). Clinical experience 
with the use of ticagrelor in combination with fibrinolytic is 
limited. Therefore, there is no evidence of long-term effects of 
ticagrelor, which provides quicker and more effectively P2Y12 
inhibition than clopidogrel in STEMI patients treated with 
fibrinolytic (11-14). Current guidelines advise dual antiplatelet 
medication (aspirin and clopidogrel) for STEMI patients treated 
with fibrinolytic (1,4,15).

Studies have shown that fibrinolytic-treated STEMI patients 
switching from clopidogrel to ticagrelor are linked with similar 
bleeding and ischemic results compared to patients continuing 
clopidogrel therapy (16-20). Information on co-administration 
of ticagrelor with fibrinolytic is insufficient.
In addition, there is little experience with patients over 75 years 
of age, those with chronic kidney disease (CKD), and patients at 
high risk of bleeding who take rivaroxaban.

Our study aims to compare and evaluate concomitant ticagrelor 
versus clopidogrel treatment in fibrinolytic-treated STEMI in 
terms of their effects on major adverse cardiac and cerebrovas-
FXODU� HYHQWV� �0$&&(��� GHDWK�� P\RFDUGLDO� LQIDUFWLRQ�� WDUJHW�
artery revascularization, stroke, and severe bleeding.  

 MATERIAL and METHODS
Study design and settings  
The retrospective cross-sectional study was carried out between 
November 2017 and January 2021 in Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO��6,51$.�785.(<���D�OHYHO���
hospital without PCI capability. Fibrinolytic and ticagrelor were 
administered to patients diagnosed with STEMI in our hospital. 
$IWHUZDUG�� WKH� SDWLHQWV� ZHUH� UHIHUUHG� WR� WKH� 3&,�FDSDEOH�
centers. The data of the patients who reapplied to our hospital 
for follow-up examination after discharge from PCI-capable 
centers were collected. The epicrisis reports were accessed from 
the hospital's digital archive with the official permission of the 
hospital management. Work permit and data usage permission 
were approved by the management of Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO�
�1R���������������(������������������'DWH�����-XO\��������

The study was approved, and the requirement for informed 
consent was waived by the Ethics Commission. (No: 2021-208- 
GHFLVLRQ�QXPEHU������'DWH����WK�$XJXVW��������7KH�VWXG\�ZDV�
FRQGXFWHG�LQ�OLQH�ZLWK�WKH�'HFODUDWLRQ�RI�+HOVLQNL��:RUN�SHUPLW�
and data usage permission were approved by the management 
RI� &L]UH� 'U�6HODKDWWLQ� &,=5(/,2*/8� 6WDWH� +RVSLWDO��1R��
�������������(������������������'DWH�����-XO\�������

RESULTS
$�WRWDO�RI�����SDWLHQWV�����RI�ZKRP�ZHUH�RYHU����\HDUV�ROG��ZKR�
were diagnosed with STEMI and started fibrinolytic therapy in 
the emergency department between 2017 and 2021 were includ-
ed in the study. In this process, 9 STEMI patients with cardiac 
arrest in the emergency department and four data loss or 
inaccessibility were excluded (Figure 1).

The average age of the total patients included in the trial was 
61.2±11.4, the mean age of those treated with clopidogrel was 
60.5±11.4, and those treated with ticagrelor were 61.8±11.5, 
showing no substantial difference (Table I).  
7KHUH�ZDV�QR�GLIIHUHQFH�LQ�WKH�PHDQ�*5$&(�ULVN�VFRUH��V\PS-
tom-door-needle-angio times, echocardiographic findings, 
length of hospital stay, and laboratory and cardiac parameters 
according to the P2Y12 inhibitor applied (Table I).

,Q�SDWLHQWV�WUHDWHG�ZLWK�&ORSLGRJUHO��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, Cardiac Parameter 
UHVXOW��%$5&�EORRG�W\SH������������/9()�YDOXH�DQG�&ODVVLILFD-
tion, target vessel revascularization, recurrent MI, Failed fibrino-
O\WLF� (&*� FULWHULD�� 5LYDUR[DEDQ� XVH�� DQG� *5$&(� ULVN� VFRUH�
�S!�������+RZHYHU��*)5�VWDWXV�ZDV�OLQNHG�WR�PRUWDOLW\��S �������
,Q� WKRVH�ZLWK�PRUWDOLW\������KDG�D�*)5�����P/�PLQ������Pð��
DQG�ZLWKRXW�PRUWDOLW\�������KDG�*)5�����P/�PLQ������Pð�

,Q�SDWLHQWV�WUHDWHG�ZLWK�7LFDJUHORU��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, LVEF value and 
Classification, target vessel revascularization, recurrent MI, 
Criteria for failed fibrinolytic ECG, Rivaroxaban use, GFR, and 
*5$&(�ULVN�VFRUH� �S!�������+RZHYHU�� IDLOHG� ILEULQRO\WLF�(&*�
criteria were associated with mortality (p<0.05). Failed fibrino-

O\WLF�(&*�FULWHULD�ZHUH�REVHUYHG�LQ�����RI�WKRVH�ZLWK�PRUWDOLW\�
DQG�������ZLWKRXW�PRUWDOLW\��%$5&�EOHHGLQJ� W\SH� ����� �� �����
ZDV� DOVR� DVVRFLDWHG� ZLWK� PRUWDOLW\� �S�������� %$5&� W\SH� ����
EOHHGLQJ�ZDV�GHWHFWHG� LQ���SDWLHQWV� �������ZLWK�PRUWDOLW\�DQG�
WZR�SDWLHQWV���������ZLWKRXW�PRUWDOLW\�

There was no difference in the risks of in-hospital death, Killip 
classification 2-4, Failed fibrinolytic ECG criterion, GFR, 
5LYDUR[DEDQ� 86(�� )DWDO� %OHHGLQJ�� %$5&� %OHHGLQJ� 7\SH�
����������� ,QWUDFUDQLDO� %OHHGLQJ�� 0RUWDOLW\�� LVFKHPLF� VWURNH��
target vessel revascularization, and presence of recurrent MI in 
patients treated with Ticagrelor against treated with Clopidogrel 
(p>0.05) (Figure 2).

$V�VHHQ�LQ�)LJXUH���
,Q� WKLV� VWXG\�� %$5&� 7\SH� ���� EOHHGLQJ� ZDV� GHWHFWHG� LQ� ��
patients using clopidogrel and five patients using ticagrelor. In 
this case, the chi-square statistic was 0.086, and the p-value was 
������JUHDWHU�WKDQ�������/RJ�UDQN�WHVW��S������+5 ���������&,��

���������������$FFRUGLQJO\��WKH�VWDWLVWLFDO�UHVXOW�LQGLFDWHV�WKDW�WKH�
survival curves did not differ significantly, or the factor (P2Y12 
LQKLELWRU��YDULDEOH�GLG�QRW�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�WKH�%$5&�
W\SH�����EOHHGLQJ�GXUDWLRQ��S!������

DISCUSSION
In this study, we found the use of ticagrelor with fibrinolytic 
WUHDWPHQW� ZDV� VLPLODU� WR� FORSLGRJUHO� LQ� WHUPV� RI� 0$&&(��
mortality, myocardial infarction, target artery revascularization, 
stroke, and severe bleeding (p>0.05).  
Despite the decrease in the use of fibrinolytic in STEMI patients 
worldwide, fibrinolytic therapy continues to maintain its impor-
tance because there are still hospitals far from a PCI-capable 
FHQWHU��$V�D�UHVXOW��XSGDWHG�LQIRUPDWLRQ�DERXW�67(0,�SDWLHQWV�
WUHDWHG�ZLWK�ILEULQRO\WLF�LV�DOZD\V�QHHGHG��$OWKRXJK�WLFDJUHORU�
therapy provides many benefits compared to clopidogrel in 
UHGXFLQJ� PDMRU� FDUGLRYDVFXODU� HYHQWV� �0$&(�� LQ� SDWLHQWV�
undergoing pPCI, data on its use with fibrinolytic are limited 
(27-29). 

Therefore, new guidelines urge dual antiplatelet treatment with 
aspirin and clopidogrel in combination to fibrinolytic therapy in 
patients with STEMI (1,5,14,15). Use of ticagrelor was not 
recommended within 24 hours of fibrinolytic therapy due to the 
paucity of clinical studies supporting the safety of using ticagre-
lor with fibrinolytic in guidelines (1,5,14,15). Clinical studies of 
ticagrelor in STEMI patients receiving fibrinolytic have been 
done to fill this knowledge gap (16-20). Patients over 75 years 
of age were excluded from these studies, and some patients 
were switched to ticagrelor after using clopidogrel as first-line 
therapy. Ticagrelor was not advised for patients over 75 years of 
age treated with fibrinolytic.Our study is the first clinical trial to 
compare ticagrelor with clopidogrel simultaneously received 
with fibrinolytic in STEMI patients, including patients over 18 
years of age (including 75 years of age), patients with CKD, and 
patients receiving rivaroxaban. The parameters in Table I in 
STEMI patients did not differ or correlate according to the 
P2Y12 inhibitor used, indicating no confounding effects 
between the patient groups (p>0.05). There was no difference or 
correlation between both the groups in terms of above 75 years 
of age, demographic and clinical characteristics, laboratory 
finGLQJV��OHIW�YHQWULFXODU�HMHFWLRQ�IUDFWLRQ��0,�W\SH��*5$&(�ULVN�
score, symptom to needle time, failed thrombolytic ECG criteria, 
UHFXUUHQW�0,��%$5&�EOHHGLQJ��DQG�PRUWDOLW\��S!�������,Q�67(0,�
patients younger than 75 years of age, similar TIMI major bleed-
LQJ�ZDV�GHWHFWHG�ZLWKLQ����GD\V�RI�D�ODWH�VZLWFK�IURP�FORSLGRJUHO�
to ticagrelor after fibrinolytic therapy compared to patients who 
continued on clopidogrel (16). 

$FFRUGLQJ�WR�WKH�75($7�VWXG\��WKH����PRQWK�PDMRU�FDUGLRYDVFX-
lar event rates of ticagrelor and clopidogrel were similar in 
fibrinolytic-treated STEMI patients younger than 75 years of age 
(17). Welsh RC et al., found that switching from clopidogrel to 
ticagrelor after fibrinolysis was associated with reduced recurrent 
LVFKHPLF�HYHQWV�DW�RQH�\HDU��$GGLWLRQDOO\��LQ�WKLV�VWXG\��WKHUH�ZHUH�
no substantial differences between major bleeding and intracere-
bral hemorrhage (18). In the MIRTOS study, there was no 
substantial difference between the ticagrelor and clopidogrel 
treated randomized groups of STEMI patients receiving fibrino-
O\WLF�WKHUDS\�LQ�WHUPV�RI�0$&(�DQG�PDMRU�EOHHGLQJ�HYHQWV�������
&RQHU�$�� HW� DO��� GHWHUPLQHG� WKDW� VZLWFKLQJ� IURP� FORSLGRJUHO� WR�
ticagrelor at 48 hours following fibrinolytic administration was 
VLPLODUO\�VDIH��0$&(�DQG�PDMRU�EOHHGLQJ��LQ�SDWLHQWV�������,Q�RXU�

study, there was no difference in patients aged 18-75 year groups 
LQFOXGLQJ� WKH� ULVNV� RI�� LQ�KRVSLWDO� GHDWK�� IDWDO� EOHHGLQJ�� EDUF�
bleeding type ����������� LQWUDFUDQLDO�EOHHGLQJ��PRUWDOLW\��VWURNH��
target vessel revascularization, and recurrent mi in those treated 
with ticagrelor compared with clopidogrel (p>0.05). There was 
no statistically significant difference between the ticagrelor and 
clopidogrel groups of major bleeding and mortality (major bleed-
LQJ��/RJ�UDQN�WHVW��S������+5 ����������&,����������������PRUWDO-
LW\�� /RJ�UDQN� WHVW�� S������ +5 ����� ������ &,�� ������������:H�
found that the concomitant administration of ticagrelor in STEMI 
patients who preferred pharmacoinvasive reperfusion therapy 
was safe for six months.

In a clinical study evaluating the factors affecting the in-hospital 
mortality of patients given fibrinolytic for STEMI, it was found 
that patients who developed mortality had high rates of CKD, 
GLDEHWHV�PHOOLWXV��'0���*5$&(�VFRUH��.LOOLS�FODVV������DQG�KDG�
ORZ�/9()�IRXQG�������$OWKRXJK�WKH�JURXS�RI�&.'�SDWLHQWV�XVLQJ�
clopidogrel was associated with mortality in our study, it was not 
linked to patients using ticagrelor (p:0.051 p:0.99). There was no 
FRUUHODWLRQ� EHWZHHQ�/9()�YDOXH��*5$&(� ULVN� VFRUH�� DJH�� DQG�
KLVWRU\�RI�GLVHDVHV�ZLWK�PRUWDOLW\���$OWKRXJK�WKH�XVH�RI�WLFDJUHORU�
was not linked to major bleeding in patient groups with a high 
*5$&(�ULVN� VFRUH�� WKH�XVH�RI�FORSLGRJUHO�ZDV�DVVRFLDWHG�ZLWK�
increased major bleeding. Therefore, we determined that ticagre-
lor administration in addition to fibrinolytic therapy is safer than 
FORSLGRJUHO�LQ�SDWLHQWV�ZLWK�KLJK�*5$&(�ULVN�VFRUHV��&RQVLGHU-
ing its relationship with mortality, although major bleeding in 
patients using clopidogrel was not associated with mortality, 
major bleeding in the group of patients using ticagrelor had 
higher mortality. 

In a trial comparing the effectiveness and safety of ticagrelor 
against clopidogrel in STEMI patients aged 75 and up, ticagrelor 
was linked to a lower risk of major cardiac and cerebrovascular 
HYHQWV� �0$&&(�� ������+RZHYHU�� LW� GLG� QRW� GLIIHU� LQ� WHUPV� RI�
1-year mortality and bleeding events.  While there was no associ-
ation with stroke in patients over 75 years of age using clopido-
grel, it was linked to stroke in patients using ticagrelor (p>0.05 
p<0.05, respectively). There is a paucity of evidence on the use of 
P2Y12 inhibitors in addition to fibrinolytic treatment in STEMI 
patients with chronic kidney disease (16,17). Studies have 
excluded patients with CKD (16,17). Since the administration of 
fibrinolytic in CKD patients is not a major contraindication, we 
included CKD patients in our study.  Information in the literature 
regarding the use of fibrinolytic in CKD patients is generally 
EDVHG�RQ�H[SHULHQFH�ZLWK�SDWLHQWV�JLYHQ�DOWHSODVH��73$��GXH�WR�
ischemic blood flow. There are currently no clinical studies 
comparing the use of ticagrelor and clopidogrel in CKD patients 
XQGHUJRLQJ�ILEULQRO\WLF� WUHDWPHQW� IRU�67(0,����������$OWKRXJK�
there are studies in the literature that reported increased major 
bleeding and mortality in CKD patients treated with fibrinolytic 
agents for ischemic stroke, there are also studies that concluded 
that CKD did not affect adverse outcomes such as major bleeding 
DQG�GHDWK��,Q�RXU�VWXG\��DOWKRXJK�*)5�����P/�PLQ������Pð��ZDV�
not associated with major bleeding and mortality in patients using 
ticagrelor, an increase was found in major bleeding and mortality 
in those using clopidogrel. We found that ticagrelor is a safer 

alternative than clopidogrel in CKD patients medicated with 
fibrinolytic. In STEMI patients, Mega JL et al. discovered that 
using aspirin, clopidogrel, or rivaroxaban decreased the risk of 
mortality, heart attack, or stroke owing to cardiovascular events, 
and there was no substantial elevated risk of lethal bleeding when 
FRPSDUHG�WR�SODFHER�������1R�SDWLHQWV�ZHUH�XVLQJ�ILEULQRO\WLF�LQ�
this clinical study, nor were there any use of ticagrelor. Our study 
compared ticagrelor and clopidogrel in patients using rivaroxaban 
revealed no relationship with major bleeding and mortality.  
Co-administration of a potent antiplatelet agent such as ticagrelor 
along with fibrinolysis may result in an increased risk of bleeding.  
:KLOH�WKH�0$&&(�DQG�PDMRU�EOHHGLQJ�UHVXOWV�RI�VWXGLHV�WR�GDWH�
have been encouraging, evidence for concomitant use of ticagre-
lor and fibrinolytic is still lacking.  The studies have done so far 
may encourage more comprehensive studies. Limitations: Four 
patients were ruled out of the research due to the difficulty of 
following up on patients whose places of residence changed. Due 
to the 6-month follow-up of our patients, we could not comment 
on the 12-month effects. The most rigorous way to evaluate the 
benefits of treatment is through randomized controlled clinical 
trials. Due to the small number of patients, our results cannot be 
generalized but may be informative for future large-scale 
randomized clinical trials.

CONCLUSION
In STEMI patients, regardless of being over or under 75, 
ticagrelor therapy given concurrently with fibrinolytic therapy 
is comparable to clopidogrel including all mortality, major 
cardiovascular events, stroke, recurrent MI, target artery revas-
cularization, and major bleeding. In conclusion, compared to 
clopidogrel, ticagrelor shows a similar safety profile over six 
months in STEMI patients treated with fibrinolytic.
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$V�VHHQ�LQ�)LJXUH���
In this study, bleeding was detected 
in 16 of 86 patients using clopido-
grel and in 17 of 94 patients using 
ticagrelor. In this case, the 
chi-square statistic was 0.007, and 
WKH� S�YDOXH� ZDV� ������ JUHDWHU� WKDQ�
����� �/RJ�UDQN� WHVW�� S������
+5 ����� ����&,�� ����� �� ��������
$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW�
indicates that the survival curves did 
not differ significantly, or the factor 
(P2Y12 inhibitor) variable did not 
significantly affect the duration of 
bleeding (p>0.05).

$V�VHHQ�LQ�)LJXUH���
In this study, mortality was observed in 5 of 86 patients using 
clopidogrel and in 4 of 94 patients using ticagrelor (Log-rank 
WHVW��S������+5 ���������&,��������������

$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW� LQGLFDWHV� WKDW� WKH� VXUYLYDO�
curves did not differ significantly, or the factor (P2Y12 inhibi-
tor) variable did not have a substantial effect on the time to 
exitus (p>0.05).



ABSTRACT
Objective: 
The effectiveness and safety of administration of ticagrelor simultaneously with fibrinolytic in 
ST-elevation miyocard infarction (STEMI) remains unclear. Our study aims to compare and 
evaluate ticagrelor and clopidogrel in STEMI patients treated with fibrinolytic.

Material and Methods: 
This retrospective and cross-sectional study was conducted in a non-PCI-capable hospital 
between November 2017 and January 2021. The study consisted of 180 STEMI patients over 18 
years of age who were given fibrinolytic therapy and had no absolute contraindications for 
treatment. Ticagrelor was given to 94 patients and clopidogrel was given to 86 patients. Loading 
doses were given to patients concurrently with fibrinolysis, followed by maintenance doses. The 
primary outcome was six-month follow-up for all-cause mortality, major cardiovascular events, 
stroke, recurrent MI, target artery revascularization, and severe bleeding. The secondary 
outcome was to evaluate patients over 75 years of age, use of rivaroxaban, and major adverse 
events that will develop in patients with chronic kidney disease.

Results: 
There was no substantial difference between the groups in terms of in-hospital death, GFR values 
���������PO�PLQ�������Pð���5LYDUR[DEDQ�XVH��IDWDO�EOHHGLQJ��%$5&�%OHHGLQJ�7\SH������LQWUDFUD-
nial bleeding, mortality, stroke, target vessel revascularization, and recurrent MI (p>0.05). 
Mortality was observed in 5 of 86 patients using clopidogrel and in 4 of 94 patients using ticagre-
ORU�� �/RJ�UDQN� WHVW�� S������ +5 ����� ����&,�� ������������� 7KH� %$5&� W\SH� ���� EOHHGLQJ� LQ�
patients using ticagrelor and clopidogrel were statistically similar. (Log-rank test, p:0.77 
+5 ���������&,����������������

Conclusions: 
In this study, we found that ticagrelor was equally effective and safe as clopidogrel when used 
with fibrinolytic treatment. 

Key Words:  
Dual antiplatelet therapy, Fibrinolysis, Ticagrelor, Pharmaco-invasive reperfusion, Clopidogrel

Selection of participants
$OO� 67(0,� SDWLHQWV� RYHU� ��� �LQFOXGLQJ� WKRVH� RYHU� ���� ZKR�
applied with clinical and electrocardiogram (ECG) indications 
for fibrinolytic therapy and had no absolute contraindications 
were enrolled in the study (21). Patients with major contraindi-
FDWLRQV�� FRURQDU\� DUWHU\� E\SDVV� JUDIWLQJ� �&$%*��� RU�PHGLFDO�
treatment decisions as a result of PCI, who did not undergo PCI 
due to bleeding and whose records could not be reached were 
excluded from the study.

Study Protocol
Patients who were found to have acute STEMI in the ECG at the 
time of admission to the emergency department within 12 hours 
after the commencement of symptoms and patients who were 
suitable for fibrinolytic treatment were included in the research. 
Intravenous doses of tenecteplase (half dose for patients over 75 
years of age) calculated according to the administration protocol 
recommended in the guideline were administered to patients 
without absolute contraindications for fibrinolytic therapy (1). 
$OO�SDWLHQWV�UHFHLYHG�FRQFRPLWDQW�DQWLSODWHOHW�DQG�DQWLFRDJXODQW�
therapy with fibrinolytic therapy.  The patients were loaded with 
����PJ�RI�DFHW\OVDOLF\OLF�DFLG�DQG�WKHQ�FRQWLQXHG�DV�����PJ�SHU�
day. Low molecular weight heparin was given as an anticoagu-
lant according to the recommended dose in the guideline (1).

$V�WKH�FORSLGRJUHO�WUHDWPHQW�SURWRFRO��SDWLHQWV�ZHUH�JLYHQ�����
mg loading dose and 75 mg maintenance dose, and as the 
ticagrelor treatment protocol, patients were given 180 mg 
loading dose and 90 mg maintenance dose twice.

$IWHU�GLVFKDUJH��WKH�ILUVW�JLYHQ�LQKLELWRU�ZDV�FRQWLQXHG�ZLWKRXW�
change. Patients who switched from one inhibitor to another 
were excluded from the study. In addition, without delaying the 
referral to the emergency department, left ventricular ejection 
IUDFWLRQ��/9()��DQG�OHIW�DWULDO��/$��GLDPHWHU�ZHUH�FDOFXODWHG�E\�
echocardiography. LVEF value was grouped according to the 
ESC Guidelines (1). Patients treated with fibrinolytic were 
referred to a certified PCI center for an early invasive coronary 
angiography procedure 2 to 24 hours later. Failed fibrinolytic 
ECG criterion was accepted as at least 50 percent unresolved ST 
elevation on the electrocardiogram (22). Chronic kidney disease 
(CKD) was defined as Cockcroft-Gault formula estimated 
*ORPHUXODU� ILOWUDWLRQ� UDWH� �*)5�� ���� P/�PLQ�� �PO�PLQ�������
Pð�� ������ 7KH� *OREDO� 5HJLVWU\� RI� $FXWH� &RURQDU\� (YHQWV�
�*5$&(�� ULVN� VFRUH� ZDV� FDOFXODWHG� IRU� SUH�UHSHUIXVLRQ� ULVN�
DVVHVVPHQW�LQ�WKH�DFXWH�SKDVH�������7KH�*5$&(�ULVN�VFRUH�ZDV�
GLYLGHG�LQWR�JURXSV�DV�ORZ���������PHGLXP������������DQG�KLJK�
(>140).

Pain to door time (minute), Door to needle time (minute), 
Pain-to-needle time (minute), Needle-to-balloon time (minute) 
were recorded. Collected data included demographic character-
istics, existing disease histories, Killip classification, smoking 
history, and laboratory tests.

Clinical Follow-up
%OHHGLQJV� ZHUH� FODVVLILHG� DFFRUGLQJ� WR� %OHHGLQJ� $FDGHPLF�
5HVHDUFK� &RQVRUWLXP� �%$5&�� GHILQLWLRQV� ������ %$5&� VFDOH�
����EOHHGLQJ�ZDV�DFFHSWHG�DV�PDMRU�EOHHGLQJ��$IWHU�FRQFRPLWDQW�
P2Y12 inhibitor therapy with a fibrinolytic, patients were 
followed for six months with medical consultation or by phone 
FDOO�WR�UHFRUG�0$&&(��PRUWDOLW\��P\RFDUGLDO�LQIDUFWLRQ��WDUJHW�
artery revascularization, stroke, and major bleeding.

Outcome Measures
Primary outcome: 6-month follow-up for all-cause mortality, 
major cardiovascular events, stroke, recurrent MI, target artery 
revascularization, and major bleeding.
Secondary outcome: Evaluation of patients at high risk for 
major adverse events, that is, those with CKD, over 75 years of 
age and using rivaroxaban.

Data Analysis
(Evaluation of Data Collection Tools)
Parametric tests were employed instead of a normality test to 
comply with the Central Limit Theorem (26). Continuous 
variables were analyzed using mean±standard deviation, 
minimum and maximum values, while categorical data were 
analyzed using percentages and frequencies values. The 
student's t-test statistic was applied to compare the means of the 
two groups. The association among categorical data was evalu-
ated using the Chi-Square, Fisher's Exact test, and Student's 
t-test statistic. 

Total survival was calculated using Kaplan-Meier curves. The 
difference in mortality and bleeding time compared to the 
P2Y12 inhibitor group was determined by the Log-Rank test, 
DQG� WKH�+D]DUG� UDWLR�FRHIILFLHQW�ZDV�JLYHQ�ZLWK�D�����FRQIL-
dence interval. TIME (day) was used as the variable, including 
the follow-up time or the time to reach the relevant event (Death 
DQG�%OHHGLQJ��

The risk coefficients (Relative Risk) of the variables thought to 
EH�DVVRFLDWHG�ZLWK�WKH�3�<���LQKLELWRU�ZHUH�JLYHQ�D�����&RQIL-
dence interval. The data was accepted with a suitable statistical 
threshold of p<0.05. The www.e-picos.com New York software 
and the MedCalc statistical package tool were used to analyze 
the data.

ÖZ
Amaç: 
ST-elevasyonlu miyokard enfarktüste tikagrelorun fibrinolitik 
LOH�D\QÕ�DQGD�X\JXODQPDVÕQÕQ�HWNLQOL÷L�YH�J�YHQOL÷L�EHOLUVL]OL÷L-
QL�NRUX\RU��dDOÕúPDPÕ]�ILEULQROLWLNOHU� LOH� WHGDYL�HGLOHQ��67�HO-
HYDV\RQOX�PL\RNDUG�HQIDUNW�V���67(0,�KDVWDODUÕQGD�WLNDJUHORU�
YH�NORSLGRJUHO�NDUúÕODúWÕUPD\Õ�YH�GH÷HUOHQGLUPH\L�DPDoODPDN-
WDGÕU�

Gereç ve Yöntemler: 
*HUL\H�G|Q�N�YH�NHVLWVHO�RODQ�EX�oDOÕúPD��.DVÕP������LOH�2FDN�
����� WDULKOHUL� DUDVÕQGD�� 3&,� \HWHQH÷L� ROPD\DQ� KDVWDQHGH�
JHUoHNOHúWLULOPLúWLU�� dDOÕúPD\D� ILEULQROLWLN� WHGDYL� YHULOHQ� YH�
WHGDYL�LoLQ�PXWODN�NRQWUHQGLNDV\RQX�ROPD\DQ����\Dú��VW������
STEMI’li hasta dahil edildi. Tikagrelor 94 hastaya, klopidogrel 
LVH����KDVWD\D�YHULOGL��+DVWDODUD�ILEULQROL]�LOH�Hú�]DPDQOÕ�RODUDN�
\�NOHPH�GR]ODUÕ�YHULOGL��DUGÕQGDQ�LGDPH�GR]ODUÕ�YHULOGL��%LULQFLO�
VRQXo�� W�P� QHGHQOHUH� ED÷OÕ� PRUWDOLWH�� PDM|U� NDUGL\RYDVN�OHU�
olaylar, inme, tekrarlayan miyokard enfarktüsü (MI), hedef 
GDPDU� UHYDVN�ODUL]DV\RQX� YH� PDM|U� NDQDPD� LoLQ� DOWÕ� D\OÕN�
WDNLSWL��øNLQFLO�VRQXo�����\DúÕQ��]HULQGHNL�KDVWDODUÕ��ULYDURNVD-
EDQ� NXOODQÕPÕQÕ� YH� NURQLN� E|EUHN� KDVWDOÕ÷Õ� RODQ� KDVWDODUGD�
JHOLúHFHN�PDM|U�DGYHUV�ROD\ODUÕ�GH÷HUOHQGLUPHNWL�

Bulgular: 
+DVWDQH� LoL� |O�P�� *)5� GH÷HUOHUL� ��������� PO�GN������ Pð���
5LYDUR[DEDQ�.XOODQÕPÕ��gO�PF�O�.DQDPD��%$5&�.DQDPD�7LS�
�����NDID�LoL�NDQDPD��PRUWDOLWH��LQPH��KHGHI�GDPDU�UHYDVN�ODU-
L]DV\RQX� YH� WHNUDUOD\DQ� PL\RNDUG� HQIDUNW�V�� �0,�� DoÕVÕQGDQ�
DQODPOÕ� IDUN� EXOXQPDGÕ� �S!������� .ORSLGRJUHO� NXOODQDQ� ���
KDVWDQÕQ� �
LQGH� YH� WLNDJUHORU� NXOODQDQ� ��� KDVWDQÕQ� �
�QGH�
PRUWDOLWH� J|]OHQPLúWLU� �/RJ�UDQN� WHVWL�� S������ +5 �����
����*$��������������7LNDJUHORU�YH�NORSLGRJUHO�NXOODQDQ�KDVWD-
ODUGD� %$5&� WLS� ���� NDQDPDVÕ� LVWDWLVWLNVHO� RODUDN� EHQ]HUGL�
�/RJ�UDQN�WHVWL��S������+5 ���������*$����������������

Sonuç: 
%X� oDOÕúPDGD�� WLNDJUHORUXQ� ILEULQROLWLN� WHGDYL� LOH� ELUOLNWH�
NXOODQÕPÕQÕQ� HWNLQOLN� YH� J�YHQOLN� DoÕVÕQGDQ� NORSLGRJUHO� LOH�
EHQ]HU�ROGX÷XQX�EXOGXN�

Anahtar Sözcükler: 
øNLOL�DQWLSODWHOHW�WHGDYL��)LEULQROL]��7LFDJUHORU��)DUPDNR�LQYD]LY�
reperfüzyon, Klopidogrel

INTRODUCTION
STEMI is an acute coronary syndrome requiring emergency 
reperfusion therapy. It is vital to restore coronary flow by reper-
fusion of the infarct-related artery as soon as possible to 
decrease mortality and morbidity (1-4). In STEMI patients, 
primary percutaneous coronary intervention (pPCI) is the 
recommended reperfusion method if administered on time 
(<120 minutes), but if pPCI is not possible and there are no 
contraindications, the preferred reperfusion therapy is fibrinoly-
sis (1,5-8).

Fibrinolysis, which breaks down thrombosis causing coronary 
artery occlusion, may induce a prothrombotic state (9-11). 
Therefore, additional treatment is needed to prevent the recur-
rence of thrombosis. In two large-scale randomized controlled 
trials (RCT), dual antiplatelet therapy (aspirin and clopidogrel) 
was found to decrease major cardiovascular events in STEMI 
patients treated with fibrinolytic (10,11). Clinical experience 
with the use of ticagrelor in combination with fibrinolytic is 
limited. Therefore, there is no evidence of long-term effects of 
ticagrelor, which provides quicker and more effectively P2Y12 
inhibition than clopidogrel in STEMI patients treated with 
fibrinolytic (11-14). Current guidelines advise dual antiplatelet 
medication (aspirin and clopidogrel) for STEMI patients treated 
with fibrinolytic (1,4,15).

Studies have shown that fibrinolytic-treated STEMI patients 
switching from clopidogrel to ticagrelor are linked with similar 
bleeding and ischemic results compared to patients continuing 
clopidogrel therapy (16-20). Information on co-administration 
of ticagrelor with fibrinolytic is insufficient.
In addition, there is little experience with patients over 75 years 
of age, those with chronic kidney disease (CKD), and patients at 
high risk of bleeding who take rivaroxaban.

Our study aims to compare and evaluate concomitant ticagrelor 
versus clopidogrel treatment in fibrinolytic-treated STEMI in 
terms of their effects on major adverse cardiac and cerebrovas-
FXODU� HYHQWV� �0$&&(��� GHDWK�� P\RFDUGLDO� LQIDUFWLRQ�� WDUJHW�
artery revascularization, stroke, and severe bleeding.  

 MATERIAL and METHODS
Study design and settings  
The retrospective cross-sectional study was carried out between 
November 2017 and January 2021 in Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO��6,51$.�785.(<���D�OHYHO���
hospital without PCI capability. Fibrinolytic and ticagrelor were 
administered to patients diagnosed with STEMI in our hospital. 
$IWHUZDUG�� WKH� SDWLHQWV� ZHUH� UHIHUUHG� WR� WKH� 3&,�FDSDEOH�
centers. The data of the patients who reapplied to our hospital 
for follow-up examination after discharge from PCI-capable 
centers were collected. The epicrisis reports were accessed from 
the hospital's digital archive with the official permission of the 
hospital management. Work permit and data usage permission 
were approved by the management of Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO�
�1R���������������(������������������'DWH�����-XO\��������

The study was approved, and the requirement for informed 
consent was waived by the Ethics Commission. (No: 2021-208- 
GHFLVLRQ�QXPEHU������'DWH����WK�$XJXVW��������7KH�VWXG\�ZDV�
FRQGXFWHG�LQ�OLQH�ZLWK�WKH�'HFODUDWLRQ�RI�+HOVLQNL��:RUN�SHUPLW�
and data usage permission were approved by the management 
RI� &L]UH� 'U�6HODKDWWLQ� &,=5(/,2*/8� 6WDWH� +RVSLWDO��1R��
�������������(������������������'DWH�����-XO\�������

Duyan M.and Gunlu S.$NG�0HG�-�����������
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RESULTS
$�WRWDO�RI�����SDWLHQWV�����RI�ZKRP�ZHUH�RYHU����\HDUV�ROG��ZKR�
were diagnosed with STEMI and started fibrinolytic therapy in 
the emergency department between 2017 and 2021 were includ-
ed in the study. In this process, 9 STEMI patients with cardiac 
arrest in the emergency department and four data loss or 
inaccessibility were excluded (Figure 1).

The average age of the total patients included in the trial was 
61.2±11.4, the mean age of those treated with clopidogrel was 
60.5±11.4, and those treated with ticagrelor were 61.8±11.5, 
showing no substantial difference (Table I).  
7KHUH�ZDV�QR�GLIIHUHQFH�LQ�WKH�PHDQ�*5$&(�ULVN�VFRUH��V\PS-
tom-door-needle-angio times, echocardiographic findings, 
length of hospital stay, and laboratory and cardiac parameters 
according to the P2Y12 inhibitor applied (Table I).

,Q�SDWLHQWV�WUHDWHG�ZLWK�&ORSLGRJUHO��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, Cardiac Parameter 
UHVXOW��%$5&�EORRG�W\SH������������/9()�YDOXH�DQG�&ODVVLILFD-
tion, target vessel revascularization, recurrent MI, Failed fibrino-
O\WLF� (&*� FULWHULD�� 5LYDUR[DEDQ� XVH�� DQG� *5$&(� ULVN� VFRUH�
�S!�������+RZHYHU��*)5�VWDWXV�ZDV�OLQNHG�WR�PRUWDOLW\��S �������
,Q� WKRVH�ZLWK�PRUWDOLW\������KDG�D�*)5�����P/�PLQ������Pð��
DQG�ZLWKRXW�PRUWDOLW\�������KDG�*)5�����P/�PLQ������Pð�

,Q�SDWLHQWV�WUHDWHG�ZLWK�7LFDJUHORU��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, LVEF value and 
Classification, target vessel revascularization, recurrent MI, 
Criteria for failed fibrinolytic ECG, Rivaroxaban use, GFR, and 
*5$&(�ULVN�VFRUH� �S!�������+RZHYHU�� IDLOHG� ILEULQRO\WLF�(&*�
criteria were associated with mortality (p<0.05). Failed fibrino-

O\WLF�(&*�FULWHULD�ZHUH�REVHUYHG�LQ�����RI�WKRVH�ZLWK�PRUWDOLW\�
DQG�������ZLWKRXW�PRUWDOLW\��%$5&�EOHHGLQJ� W\SH� ����� �� �����
ZDV� DOVR� DVVRFLDWHG� ZLWK� PRUWDOLW\� �S�������� %$5&� W\SH� ����
EOHHGLQJ�ZDV�GHWHFWHG� LQ���SDWLHQWV� �������ZLWK�PRUWDOLW\�DQG�
WZR�SDWLHQWV���������ZLWKRXW�PRUWDOLW\�

There was no difference in the risks of in-hospital death, Killip 
classification 2-4, Failed fibrinolytic ECG criterion, GFR, 
5LYDUR[DEDQ� 86(�� )DWDO� %OHHGLQJ�� %$5&� %OHHGLQJ� 7\SH�
����������� ,QWUDFUDQLDO� %OHHGLQJ�� 0RUWDOLW\�� LVFKHPLF� VWURNH��
target vessel revascularization, and presence of recurrent MI in 
patients treated with Ticagrelor against treated with Clopidogrel 
(p>0.05) (Figure 2).

 

$V�VHHQ�LQ�)LJXUH���
,Q� WKLV� VWXG\�� %$5&� 7\SH� ���� EOHHGLQJ� ZDV� GHWHFWHG� LQ� ��
patients using clopidogrel and five patients using ticagrelor. In 
this case, the chi-square statistic was 0.086, and the p-value was 
������JUHDWHU�WKDQ�������/RJ�UDQN�WHVW��S������+5 ���������&,��

���������������$FFRUGLQJO\��WKH�VWDWLVWLFDO�UHVXOW�LQGLFDWHV�WKDW�WKH�
survival curves did not differ significantly, or the factor (P2Y12 
LQKLELWRU��YDULDEOH�GLG�QRW�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�WKH�%$5&�
W\SH�����EOHHGLQJ�GXUDWLRQ��S!������

DISCUSSION
In this study, we found the use of ticagrelor with fibrinolytic 
WUHDWPHQW� ZDV� VLPLODU� WR� FORSLGRJUHO� LQ� WHUPV� RI� 0$&&(��
mortality, myocardial infarction, target artery revascularization, 
stroke, and severe bleeding (p>0.05).  
Despite the decrease in the use of fibrinolytic in STEMI patients 
worldwide, fibrinolytic therapy continues to maintain its impor-
tance because there are still hospitals far from a PCI-capable 
FHQWHU��$V�D�UHVXOW��XSGDWHG�LQIRUPDWLRQ�DERXW�67(0,�SDWLHQWV�
WUHDWHG�ZLWK�ILEULQRO\WLF�LV�DOZD\V�QHHGHG��$OWKRXJK�WLFDJUHORU�
therapy provides many benefits compared to clopidogrel in 
UHGXFLQJ� PDMRU� FDUGLRYDVFXODU� HYHQWV� �0$&(�� LQ� SDWLHQWV�
undergoing pPCI, data on its use with fibrinolytic are limited 
(27-29). 

Therefore, new guidelines urge dual antiplatelet treatment with 
aspirin and clopidogrel in combination to fibrinolytic therapy in 
patients with STEMI (1,5,14,15). Use of ticagrelor was not 
recommended within 24 hours of fibrinolytic therapy due to the 
paucity of clinical studies supporting the safety of using ticagre-
lor with fibrinolytic in guidelines (1,5,14,15). Clinical studies of 
ticagrelor in STEMI patients receiving fibrinolytic have been 
done to fill this knowledge gap (16-20). Patients over 75 years 
of age were excluded from these studies, and some patients 
were switched to ticagrelor after using clopidogrel as first-line 
therapy. Ticagrelor was not advised for patients over 75 years of 
age treated with fibrinolytic.Our study is the first clinical trial to 
compare ticagrelor with clopidogrel simultaneously received 
with fibrinolytic in STEMI patients, including patients over 18 
years of age (including 75 years of age), patients with CKD, and 
patients receiving rivaroxaban. The parameters in Table I in 
STEMI patients did not differ or correlate according to the 
P2Y12 inhibitor used, indicating no confounding effects 
between the patient groups (p>0.05). There was no difference or 
correlation between both the groups in terms of above 75 years 
of age, demographic and clinical characteristics, laboratory 
finGLQJV��OHIW�YHQWULFXODU�HMHFWLRQ�IUDFWLRQ��0,�W\SH��*5$&(�ULVN�
score, symptom to needle time, failed thrombolytic ECG criteria, 
UHFXUUHQW�0,��%$5&�EOHHGLQJ��DQG�PRUWDOLW\��S!�������,Q�67(0,�
patients younger than 75 years of age, similar TIMI major bleed-
LQJ�ZDV�GHWHFWHG�ZLWKLQ����GD\V�RI�D�ODWH�VZLWFK�IURP�FORSLGRJUHO�
to ticagrelor after fibrinolytic therapy compared to patients who 
continued on clopidogrel (16). 

$FFRUGLQJ�WR�WKH�75($7�VWXG\��WKH����PRQWK�PDMRU�FDUGLRYDVFX-
lar event rates of ticagrelor and clopidogrel were similar in 
fibrinolytic-treated STEMI patients younger than 75 years of age 
(17). Welsh RC et al., found that switching from clopidogrel to 
ticagrelor after fibrinolysis was associated with reduced recurrent 
LVFKHPLF�HYHQWV�DW�RQH�\HDU��$GGLWLRQDOO\��LQ�WKLV�VWXG\��WKHUH�ZHUH�
no substantial differences between major bleeding and intracere-
bral hemorrhage (18). In the MIRTOS study, there was no 
substantial difference between the ticagrelor and clopidogrel 
treated randomized groups of STEMI patients receiving fibrino-
O\WLF�WKHUDS\�LQ�WHUPV�RI�0$&(�DQG�PDMRU�EOHHGLQJ�HYHQWV�������
&RQHU�$�� HW� DO��� GHWHUPLQHG� WKDW� VZLWFKLQJ� IURP� FORSLGRJUHO� WR�
ticagrelor at 48 hours following fibrinolytic administration was 
VLPLODUO\�VDIH��0$&(�DQG�PDMRU�EOHHGLQJ��LQ�SDWLHQWV�������,Q�RXU�

study, there was no difference in patients aged 18-75 year groups 
LQFOXGLQJ� WKH� ULVNV� RI�� LQ�KRVSLWDO� GHDWK�� IDWDO� EOHHGLQJ�� EDUF�
bleeding type ����������� LQWUDFUDQLDO�EOHHGLQJ��PRUWDOLW\��VWURNH��
target vessel revascularization, and recurrent mi in those treated 
with ticagrelor compared with clopidogrel (p>0.05). There was 
no statistically significant difference between the ticagrelor and 
clopidogrel groups of major bleeding and mortality (major bleed-
LQJ��/RJ�UDQN�WHVW��S������+5 ����������&,����������������PRUWDO-
LW\�� /RJ�UDQN� WHVW�� S������ +5 ����� ������ &,�� ������������:H�
found that the concomitant administration of ticagrelor in STEMI 
patients who preferred pharmacoinvasive reperfusion therapy 
was safe for six months.

In a clinical study evaluating the factors affecting the in-hospital 
mortality of patients given fibrinolytic for STEMI, it was found 
that patients who developed mortality had high rates of CKD, 
GLDEHWHV�PHOOLWXV��'0���*5$&(�VFRUH��.LOOLS�FODVV������DQG�KDG�
ORZ�/9()�IRXQG�������$OWKRXJK�WKH�JURXS�RI�&.'�SDWLHQWV�XVLQJ�
clopidogrel was associated with mortality in our study, it was not 
linked to patients using ticagrelor (p:0.051 p:0.99). There was no 
FRUUHODWLRQ� EHWZHHQ�/9()�YDOXH��*5$&(� ULVN� VFRUH�� DJH�� DQG�
KLVWRU\�RI�GLVHDVHV�ZLWK�PRUWDOLW\���$OWKRXJK�WKH�XVH�RI�WLFDJUHORU�
was not linked to major bleeding in patient groups with a high 
*5$&(�ULVN� VFRUH�� WKH�XVH�RI�FORSLGRJUHO�ZDV�DVVRFLDWHG�ZLWK�
increased major bleeding. Therefore, we determined that ticagre-
lor administration in addition to fibrinolytic therapy is safer than 
FORSLGRJUHO�LQ�SDWLHQWV�ZLWK�KLJK�*5$&(�ULVN�VFRUHV��&RQVLGHU-
ing its relationship with mortality, although major bleeding in 
patients using clopidogrel was not associated with mortality, 
major bleeding in the group of patients using ticagrelor had 
higher mortality. 

In a trial comparing the effectiveness and safety of ticagrelor 
against clopidogrel in STEMI patients aged 75 and up, ticagrelor 
was linked to a lower risk of major cardiac and cerebrovascular 
HYHQWV� �0$&&(�� ������+RZHYHU�� LW� GLG� QRW� GLIIHU� LQ� WHUPV� RI�
1-year mortality and bleeding events.  While there was no associ-
ation with stroke in patients over 75 years of age using clopido-
grel, it was linked to stroke in patients using ticagrelor (p>0.05 
p<0.05, respectively). There is a paucity of evidence on the use of 
P2Y12 inhibitors in addition to fibrinolytic treatment in STEMI 
patients with chronic kidney disease (16,17). Studies have 
excluded patients with CKD (16,17). Since the administration of 
fibrinolytic in CKD patients is not a major contraindication, we 
included CKD patients in our study.  Information in the literature 
regarding the use of fibrinolytic in CKD patients is generally 
EDVHG�RQ�H[SHULHQFH�ZLWK�SDWLHQWV�JLYHQ�DOWHSODVH��73$��GXH�WR�
ischemic blood flow. There are currently no clinical studies 
comparing the use of ticagrelor and clopidogrel in CKD patients 
XQGHUJRLQJ�ILEULQRO\WLF� WUHDWPHQW� IRU�67(0,����������$OWKRXJK�
there are studies in the literature that reported increased major 
bleeding and mortality in CKD patients treated with fibrinolytic 
agents for ischemic stroke, there are also studies that concluded 
that CKD did not affect adverse outcomes such as major bleeding 
DQG�GHDWK��,Q�RXU�VWXG\��DOWKRXJK�*)5�����P/�PLQ������Pð��ZDV�
not associated with major bleeding and mortality in patients using 
ticagrelor, an increase was found in major bleeding and mortality 
in those using clopidogrel. We found that ticagrelor is a safer 

alternative than clopidogrel in CKD patients medicated with 
fibrinolytic. In STEMI patients, Mega JL et al. discovered that 
using aspirin, clopidogrel, or rivaroxaban decreased the risk of 
mortality, heart attack, or stroke owing to cardiovascular events, 
and there was no substantial elevated risk of lethal bleeding when 
FRPSDUHG�WR�SODFHER�������1R�SDWLHQWV�ZHUH�XVLQJ�ILEULQRO\WLF�LQ�
this clinical study, nor were there any use of ticagrelor. Our study 
compared ticagrelor and clopidogrel in patients using rivaroxaban 
revealed no relationship with major bleeding and mortality.  
Co-administration of a potent antiplatelet agent such as ticagrelor 
along with fibrinolysis may result in an increased risk of bleeding.  
:KLOH�WKH�0$&&(�DQG�PDMRU�EOHHGLQJ�UHVXOWV�RI�VWXGLHV�WR�GDWH�
have been encouraging, evidence for concomitant use of ticagre-
lor and fibrinolytic is still lacking.  The studies have done so far 
may encourage more comprehensive studies. Limitations: Four 
patients were ruled out of the research due to the difficulty of 
following up on patients whose places of residence changed. Due 
to the 6-month follow-up of our patients, we could not comment 
on the 12-month effects. The most rigorous way to evaluate the 
benefits of treatment is through randomized controlled clinical 
trials. Due to the small number of patients, our results cannot be 
generalized but may be informative for future large-scale 
randomized clinical trials.

CONCLUSION
In STEMI patients, regardless of being over or under 75, 
ticagrelor therapy given concurrently with fibrinolytic therapy 
is comparable to clopidogrel including all mortality, major 
cardiovascular events, stroke, recurrent MI, target artery revas-
cularization, and major bleeding. In conclusion, compared to 
clopidogrel, ticagrelor shows a similar safety profile over six 
months in STEMI patients treated with fibrinolytic.
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Figure 1: Patient Flow in the Study.

$V�VHHQ�LQ�)LJXUH���
In this study, bleeding was detected 
in 16 of 86 patients using clopido-
grel and in 17 of 94 patients using 
ticagrelor. In this case, the 
chi-square statistic was 0.007, and 
WKH� S�YDOXH� ZDV� ������ JUHDWHU� WKDQ�
����� �/RJ�UDQN� WHVW�� S������
+5 ����� ����&,�� ����� �� ��������
$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW�
indicates that the survival curves did 
not differ significantly, or the factor 
(P2Y12 inhibitor) variable did not 
significantly affect the duration of 
bleeding (p>0.05).

$V�VHHQ�LQ�)LJXUH���
In this study, mortality was observed in 5 of 86 patients using 
clopidogrel and in 4 of 94 patients using ticagrelor (Log-rank 
WHVW��S������+5 ���������&,��������������

$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW� LQGLFDWHV� WKDW� WKH� VXUYLYDO�
curves did not differ significantly, or the factor (P2Y12 inhibi-
tor) variable did not have a substantial effect on the time to 
exitus (p>0.05).



ABSTRACT
Objective: 
The effectiveness and safety of administration of ticagrelor simultaneously with fibrinolytic in 
ST-elevation miyocard infarction (STEMI) remains unclear. Our study aims to compare and 
evaluate ticagrelor and clopidogrel in STEMI patients treated with fibrinolytic.

Material and Methods: 
This retrospective and cross-sectional study was conducted in a non-PCI-capable hospital 
between November 2017 and January 2021. The study consisted of 180 STEMI patients over 18 
years of age who were given fibrinolytic therapy and had no absolute contraindications for 
treatment. Ticagrelor was given to 94 patients and clopidogrel was given to 86 patients. Loading 
doses were given to patients concurrently with fibrinolysis, followed by maintenance doses. The 
primary outcome was six-month follow-up for all-cause mortality, major cardiovascular events, 
stroke, recurrent MI, target artery revascularization, and severe bleeding. The secondary 
outcome was to evaluate patients over 75 years of age, use of rivaroxaban, and major adverse 
events that will develop in patients with chronic kidney disease.

Results: 
There was no substantial difference between the groups in terms of in-hospital death, GFR values 
���������PO�PLQ�������Pð���5LYDUR[DEDQ�XVH��IDWDO�EOHHGLQJ��%$5&�%OHHGLQJ�7\SH������LQWUDFUD-
nial bleeding, mortality, stroke, target vessel revascularization, and recurrent MI (p>0.05). 
Mortality was observed in 5 of 86 patients using clopidogrel and in 4 of 94 patients using ticagre-
ORU�� �/RJ�UDQN� WHVW�� S������ +5 ����� ����&,�� ������������� 7KH� %$5&� W\SH� ���� EOHHGLQJ� LQ�
patients using ticagrelor and clopidogrel were statistically similar. (Log-rank test, p:0.77 
+5 ���������&,����������������

Conclusions: 
In this study, we found that ticagrelor was equally effective and safe as clopidogrel when used 
with fibrinolytic treatment. 

Key Words:  
Dual antiplatelet therapy, Fibrinolysis, Ticagrelor, Pharmaco-invasive reperfusion, Clopidogrel

Selection of participants
$OO� 67(0,� SDWLHQWV� RYHU� ��� �LQFOXGLQJ� WKRVH� RYHU� ���� ZKR�
applied with clinical and electrocardiogram (ECG) indications 
for fibrinolytic therapy and had no absolute contraindications 
were enrolled in the study (21). Patients with major contraindi-
FDWLRQV�� FRURQDU\� DUWHU\� E\SDVV� JUDIWLQJ� �&$%*��� RU�PHGLFDO�
treatment decisions as a result of PCI, who did not undergo PCI 
due to bleeding and whose records could not be reached were 
excluded from the study.

Study Protocol
Patients who were found to have acute STEMI in the ECG at the 
time of admission to the emergency department within 12 hours 
after the commencement of symptoms and patients who were 
suitable for fibrinolytic treatment were included in the research. 
Intravenous doses of tenecteplase (half dose for patients over 75 
years of age) calculated according to the administration protocol 
recommended in the guideline were administered to patients 
without absolute contraindications for fibrinolytic therapy (1). 
$OO�SDWLHQWV�UHFHLYHG�FRQFRPLWDQW�DQWLSODWHOHW�DQG�DQWLFRDJXODQW�
therapy with fibrinolytic therapy.  The patients were loaded with 
����PJ�RI�DFHW\OVDOLF\OLF�DFLG�DQG�WKHQ�FRQWLQXHG�DV�����PJ�SHU�
day. Low molecular weight heparin was given as an anticoagu-
lant according to the recommended dose in the guideline (1).

$V�WKH�FORSLGRJUHO�WUHDWPHQW�SURWRFRO��SDWLHQWV�ZHUH�JLYHQ�����
mg loading dose and 75 mg maintenance dose, and as the 
ticagrelor treatment protocol, patients were given 180 mg 
loading dose and 90 mg maintenance dose twice.

$IWHU�GLVFKDUJH��WKH�ILUVW�JLYHQ�LQKLELWRU�ZDV�FRQWLQXHG�ZLWKRXW�
change. Patients who switched from one inhibitor to another 
were excluded from the study. In addition, without delaying the 
referral to the emergency department, left ventricular ejection 
IUDFWLRQ��/9()��DQG�OHIW�DWULDO��/$��GLDPHWHU�ZHUH�FDOFXODWHG�E\�
echocardiography. LVEF value was grouped according to the 
ESC Guidelines (1). Patients treated with fibrinolytic were 
referred to a certified PCI center for an early invasive coronary 
angiography procedure 2 to 24 hours later. Failed fibrinolytic 
ECG criterion was accepted as at least 50 percent unresolved ST 
elevation on the electrocardiogram (22). Chronic kidney disease 
(CKD) was defined as Cockcroft-Gault formula estimated 
*ORPHUXODU� ILOWUDWLRQ� UDWH� �*)5�� ���� P/�PLQ�� �PO�PLQ�������
Pð�� ������ 7KH� *OREDO� 5HJLVWU\� RI� $FXWH� &RURQDU\� (YHQWV�
�*5$&(�� ULVN� VFRUH� ZDV� FDOFXODWHG� IRU� SUH�UHSHUIXVLRQ� ULVN�
DVVHVVPHQW�LQ�WKH�DFXWH�SKDVH�������7KH�*5$&(�ULVN�VFRUH�ZDV�
GLYLGHG�LQWR�JURXSV�DV�ORZ���������PHGLXP������������DQG�KLJK�
(>140).

Pain to door time (minute), Door to needle time (minute), 
Pain-to-needle time (minute), Needle-to-balloon time (minute) 
were recorded. Collected data included demographic character-
istics, existing disease histories, Killip classification, smoking 
history, and laboratory tests.

Clinical Follow-up
%OHHGLQJV� ZHUH� FODVVLILHG� DFFRUGLQJ� WR� %OHHGLQJ� $FDGHPLF�
5HVHDUFK� &RQVRUWLXP� �%$5&�� GHILQLWLRQV� ������ %$5&� VFDOH�
����EOHHGLQJ�ZDV�DFFHSWHG�DV�PDMRU�EOHHGLQJ��$IWHU�FRQFRPLWDQW�
P2Y12 inhibitor therapy with a fibrinolytic, patients were 
followed for six months with medical consultation or by phone 
FDOO�WR�UHFRUG�0$&&(��PRUWDOLW\��P\RFDUGLDO�LQIDUFWLRQ��WDUJHW�
artery revascularization, stroke, and major bleeding.

Outcome Measures
Primary outcome: 6-month follow-up for all-cause mortality, 
major cardiovascular events, stroke, recurrent MI, target artery 
revascularization, and major bleeding.
Secondary outcome: Evaluation of patients at high risk for 
major adverse events, that is, those with CKD, over 75 years of 
age and using rivaroxaban.

Data Analysis
(Evaluation of Data Collection Tools)
Parametric tests were employed instead of a normality test to 
comply with the Central Limit Theorem (26). Continuous 
variables were analyzed using mean±standard deviation, 
minimum and maximum values, while categorical data were 
analyzed using percentages and frequencies values. The 
student's t-test statistic was applied to compare the means of the 
two groups. The association among categorical data was evalu-
ated using the Chi-Square, Fisher's Exact test, and Student's 
t-test statistic. 

Total survival was calculated using Kaplan-Meier curves. The 
difference in mortality and bleeding time compared to the 
P2Y12 inhibitor group was determined by the Log-Rank test, 
DQG� WKH�+D]DUG� UDWLR�FRHIILFLHQW�ZDV�JLYHQ�ZLWK�D�����FRQIL-
dence interval. TIME (day) was used as the variable, including 
the follow-up time or the time to reach the relevant event (Death 
DQG�%OHHGLQJ��

The risk coefficients (Relative Risk) of the variables thought to 
EH�DVVRFLDWHG�ZLWK�WKH�3�<���LQKLELWRU�ZHUH�JLYHQ�D�����&RQIL-
dence interval. The data was accepted with a suitable statistical 
threshold of p<0.05. The www.e-picos.com New York software 
and the MedCalc statistical package tool were used to analyze 
the data.

ÖZ
Amaç: 
ST-elevasyonlu miyokard enfarktüste tikagrelorun fibrinolitik 
LOH�D\QÕ�DQGD�X\JXODQPDVÕQÕQ�HWNLQOL÷L�YH�J�YHQOL÷L�EHOLUVL]OL÷L-
QL�NRUX\RU��dDOÕúPDPÕ]�ILEULQROLWLNOHU� LOH� WHGDYL�HGLOHQ��67�HO-
HYDV\RQOX�PL\RNDUG�HQIDUNW�V���67(0,�KDVWDODUÕQGD�WLNDJUHORU�
YH�NORSLGRJUHO�NDUúÕODúWÕUPD\Õ�YH�GH÷HUOHQGLUPH\L�DPDoODPDN-
WDGÕU�

Gereç ve Yöntemler: 
*HUL\H�G|Q�N�YH�NHVLWVHO�RODQ�EX�oDOÕúPD��.DVÕP������LOH�2FDN�
����� WDULKOHUL� DUDVÕQGD�� 3&,� \HWHQH÷L� ROPD\DQ� KDVWDQHGH�
JHUoHNOHúWLULOPLúWLU�� dDOÕúPD\D� ILEULQROLWLN� WHGDYL� YHULOHQ� YH�
WHGDYL�LoLQ�PXWODN�NRQWUHQGLNDV\RQX�ROPD\DQ����\Dú��VW������
STEMI’li hasta dahil edildi. Tikagrelor 94 hastaya, klopidogrel 
LVH����KDVWD\D�YHULOGL��+DVWDODUD�ILEULQROL]�LOH�Hú�]DPDQOÕ�RODUDN�
\�NOHPH�GR]ODUÕ�YHULOGL��DUGÕQGDQ�LGDPH�GR]ODUÕ�YHULOGL��%LULQFLO�
VRQXo�� W�P� QHGHQOHUH� ED÷OÕ� PRUWDOLWH�� PDM|U� NDUGL\RYDVN�OHU�
olaylar, inme, tekrarlayan miyokard enfarktüsü (MI), hedef 
GDPDU� UHYDVN�ODUL]DV\RQX� YH� PDM|U� NDQDPD� LoLQ� DOWÕ� D\OÕN�
WDNLSWL��øNLQFLO�VRQXo�����\DúÕQ��]HULQGHNL�KDVWDODUÕ��ULYDURNVD-
EDQ� NXOODQÕPÕQÕ� YH� NURQLN� E|EUHN� KDVWDOÕ÷Õ� RODQ� KDVWDODUGD�
JHOLúHFHN�PDM|U�DGYHUV�ROD\ODUÕ�GH÷HUOHQGLUPHNWL�

Bulgular: 
+DVWDQH� LoL� |O�P�� *)5� GH÷HUOHUL� ��������� PO�GN������ Pð���
5LYDUR[DEDQ�.XOODQÕPÕ��gO�PF�O�.DQDPD��%$5&�.DQDPD�7LS�
�����NDID�LoL�NDQDPD��PRUWDOLWH��LQPH��KHGHI�GDPDU�UHYDVN�ODU-
L]DV\RQX� YH� WHNUDUOD\DQ� PL\RNDUG� HQIDUNW�V�� �0,�� DoÕVÕQGDQ�
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Anahtar Sözcükler: 
øNLOL�DQWLSODWHOHW�WHGDYL��)LEULQROL]��7LFDJUHORU��)DUPDNR�LQYD]LY�
reperfüzyon, Klopidogrel

INTRODUCTION
STEMI is an acute coronary syndrome requiring emergency 
reperfusion therapy. It is vital to restore coronary flow by reper-
fusion of the infarct-related artery as soon as possible to 
decrease mortality and morbidity (1-4). In STEMI patients, 
primary percutaneous coronary intervention (pPCI) is the 
recommended reperfusion method if administered on time 
(<120 minutes), but if pPCI is not possible and there are no 
contraindications, the preferred reperfusion therapy is fibrinoly-
sis (1,5-8).

Fibrinolysis, which breaks down thrombosis causing coronary 
artery occlusion, may induce a prothrombotic state (9-11). 
Therefore, additional treatment is needed to prevent the recur-
rence of thrombosis. In two large-scale randomized controlled 
trials (RCT), dual antiplatelet therapy (aspirin and clopidogrel) 
was found to decrease major cardiovascular events in STEMI 
patients treated with fibrinolytic (10,11). Clinical experience 
with the use of ticagrelor in combination with fibrinolytic is 
limited. Therefore, there is no evidence of long-term effects of 
ticagrelor, which provides quicker and more effectively P2Y12 
inhibition than clopidogrel in STEMI patients treated with 
fibrinolytic (11-14). Current guidelines advise dual antiplatelet 
medication (aspirin and clopidogrel) for STEMI patients treated 
with fibrinolytic (1,4,15).

Studies have shown that fibrinolytic-treated STEMI patients 
switching from clopidogrel to ticagrelor are linked with similar 
bleeding and ischemic results compared to patients continuing 
clopidogrel therapy (16-20). Information on co-administration 
of ticagrelor with fibrinolytic is insufficient.
In addition, there is little experience with patients over 75 years 
of age, those with chronic kidney disease (CKD), and patients at 
high risk of bleeding who take rivaroxaban.

Our study aims to compare and evaluate concomitant ticagrelor 
versus clopidogrel treatment in fibrinolytic-treated STEMI in 
terms of their effects on major adverse cardiac and cerebrovas-
FXODU� HYHQWV� �0$&&(��� GHDWK�� P\RFDUGLDO� LQIDUFWLRQ�� WDUJHW�
artery revascularization, stroke, and severe bleeding.  

 MATERIAL and METHODS
Study design and settings  
The retrospective cross-sectional study was carried out between 
November 2017 and January 2021 in Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO��6,51$.�785.(<���D�OHYHO���
hospital without PCI capability. Fibrinolytic and ticagrelor were 
administered to patients diagnosed with STEMI in our hospital. 
$IWHUZDUG�� WKH� SDWLHQWV� ZHUH� UHIHUUHG� WR� WKH� 3&,�FDSDEOH�
centers. The data of the patients who reapplied to our hospital 
for follow-up examination after discharge from PCI-capable 
centers were collected. The epicrisis reports were accessed from 
the hospital's digital archive with the official permission of the 
hospital management. Work permit and data usage permission 
were approved by the management of Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO�
�1R���������������(������������������'DWH�����-XO\��������

The study was approved, and the requirement for informed 
consent was waived by the Ethics Commission. (No: 2021-208- 
GHFLVLRQ�QXPEHU������'DWH����WK�$XJXVW��������7KH�VWXG\�ZDV�
FRQGXFWHG�LQ�OLQH�ZLWK�WKH�'HFODUDWLRQ�RI�+HOVLQNL��:RUN�SHUPLW�
and data usage permission were approved by the management 
RI� &L]UH� 'U�6HODKDWWLQ� &,=5(/,2*/8� 6WDWH� +RVSLWDO��1R��
�������������(������������������'DWH�����-XO\�������

RESULTS
$�WRWDO�RI�����SDWLHQWV�����RI�ZKRP�ZHUH�RYHU����\HDUV�ROG��ZKR�
were diagnosed with STEMI and started fibrinolytic therapy in 
the emergency department between 2017 and 2021 were includ-
ed in the study. In this process, 9 STEMI patients with cardiac 
arrest in the emergency department and four data loss or 
inaccessibility were excluded (Figure 1).

The average age of the total patients included in the trial was 
61.2±11.4, the mean age of those treated with clopidogrel was 
60.5±11.4, and those treated with ticagrelor were 61.8±11.5, 
showing no substantial difference (Table I).  
7KHUH�ZDV�QR�GLIIHUHQFH�LQ�WKH�PHDQ�*5$&(�ULVN�VFRUH��V\PS-
tom-door-needle-angio times, echocardiographic findings, 
length of hospital stay, and laboratory and cardiac parameters 
according to the P2Y12 inhibitor applied (Table I).
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,Q�SDWLHQWV�WUHDWHG�ZLWK�&ORSLGRJUHO��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, Cardiac Parameter 
UHVXOW��%$5&�EORRG�W\SH������������/9()�YDOXH�DQG�&ODVVLILFD-
tion, target vessel revascularization, recurrent MI, Failed fibrino-
O\WLF� (&*� FULWHULD�� 5LYDUR[DEDQ� XVH�� DQG� *5$&(� ULVN� VFRUH�
�S!�������+RZHYHU��*)5�VWDWXV�ZDV�OLQNHG�WR�PRUWDOLW\��S �������
,Q� WKRVH�ZLWK�PRUWDOLW\������KDG�D�*)5�����P/�PLQ������Pð��
DQG�ZLWKRXW�PRUWDOLW\�������KDG�*)5�����P/�PLQ������Pð�

,Q�SDWLHQWV�WUHDWHG�ZLWK�7LFDJUHORU��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, LVEF value and 
Classification, target vessel revascularization, recurrent MI, 
Criteria for failed fibrinolytic ECG, Rivaroxaban use, GFR, and 
*5$&(�ULVN�VFRUH� �S!�������+RZHYHU�� IDLOHG� ILEULQRO\WLF�(&*�
criteria were associated with mortality (p<0.05). Failed fibrino-

O\WLF�(&*�FULWHULD�ZHUH�REVHUYHG�LQ�����RI�WKRVH�ZLWK�PRUWDOLW\�
DQG�������ZLWKRXW�PRUWDOLW\��%$5&�EOHHGLQJ� W\SH� ����� �� �����
ZDV� DOVR� DVVRFLDWHG� ZLWK� PRUWDOLW\� �S�������� %$5&� W\SH� ����
EOHHGLQJ�ZDV�GHWHFWHG� LQ���SDWLHQWV� �������ZLWK�PRUWDOLW\�DQG�
WZR�SDWLHQWV���������ZLWKRXW�PRUWDOLW\�

There was no difference in the risks of in-hospital death, Killip 
classification 2-4, Failed fibrinolytic ECG criterion, GFR, 
5LYDUR[DEDQ� 86(�� )DWDO� %OHHGLQJ�� %$5&� %OHHGLQJ� 7\SH�
����������� ,QWUDFUDQLDO� %OHHGLQJ�� 0RUWDOLW\�� LVFKHPLF� VWURNH��
target vessel revascularization, and presence of recurrent MI in 
patients treated with Ticagrelor against treated with Clopidogrel 
(p>0.05) (Figure 2).

Table II: $JH�5HODWLRQVKLS�(YDOXDWLRQ�E\�
                the P2Y12 inhibitor used.

$V�VHHQ�LQ�)LJXUH���
,Q� WKLV� VWXG\�� %$5&� 7\SH� ���� EOHHGLQJ� ZDV� GHWHFWHG� LQ� ��
patients using clopidogrel and five patients using ticagrelor. In 
this case, the chi-square statistic was 0.086, and the p-value was 
������JUHDWHU�WKDQ�������/RJ�UDQN�WHVW��S������+5 ���������&,��

���������������$FFRUGLQJO\��WKH�VWDWLVWLFDO�UHVXOW�LQGLFDWHV�WKDW�WKH�
survival curves did not differ significantly, or the factor (P2Y12 
LQKLELWRU��YDULDEOH�GLG�QRW�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�WKH�%$5&�
W\SH�����EOHHGLQJ�GXUDWLRQ��S!������

DISCUSSION
In this study, we found the use of ticagrelor with fibrinolytic 
WUHDWPHQW� ZDV� VLPLODU� WR� FORSLGRJUHO� LQ� WHUPV� RI� 0$&&(��
mortality, myocardial infarction, target artery revascularization, 
stroke, and severe bleeding (p>0.05).  
Despite the decrease in the use of fibrinolytic in STEMI patients 
worldwide, fibrinolytic therapy continues to maintain its impor-
tance because there are still hospitals far from a PCI-capable 
FHQWHU��$V�D�UHVXOW��XSGDWHG�LQIRUPDWLRQ�DERXW�67(0,�SDWLHQWV�
WUHDWHG�ZLWK�ILEULQRO\WLF�LV�DOZD\V�QHHGHG��$OWKRXJK�WLFDJUHORU�
therapy provides many benefits compared to clopidogrel in 
UHGXFLQJ� PDMRU� FDUGLRYDVFXODU� HYHQWV� �0$&(�� LQ� SDWLHQWV�
undergoing pPCI, data on its use with fibrinolytic are limited 
(27-29). 

Therefore, new guidelines urge dual antiplatelet treatment with 
aspirin and clopidogrel in combination to fibrinolytic therapy in 
patients with STEMI (1,5,14,15). Use of ticagrelor was not 
recommended within 24 hours of fibrinolytic therapy due to the 
paucity of clinical studies supporting the safety of using ticagre-
lor with fibrinolytic in guidelines (1,5,14,15). Clinical studies of 
ticagrelor in STEMI patients receiving fibrinolytic have been 
done to fill this knowledge gap (16-20). Patients over 75 years 
of age were excluded from these studies, and some patients 
were switched to ticagrelor after using clopidogrel as first-line 
therapy. Ticagrelor was not advised for patients over 75 years of 
age treated with fibrinolytic.Our study is the first clinical trial to 
compare ticagrelor with clopidogrel simultaneously received 
with fibrinolytic in STEMI patients, including patients over 18 
years of age (including 75 years of age), patients with CKD, and 
patients receiving rivaroxaban. The parameters in Table I in 
STEMI patients did not differ or correlate according to the 
P2Y12 inhibitor used, indicating no confounding effects 
between the patient groups (p>0.05). There was no difference or 
correlation between both the groups in terms of above 75 years 
of age, demographic and clinical characteristics, laboratory 
finGLQJV��OHIW�YHQWULFXODU�HMHFWLRQ�IUDFWLRQ��0,�W\SH��*5$&(�ULVN�
score, symptom to needle time, failed thrombolytic ECG criteria, 
UHFXUUHQW�0,��%$5&�EOHHGLQJ��DQG�PRUWDOLW\��S!�������,Q�67(0,�
patients younger than 75 years of age, similar TIMI major bleed-
LQJ�ZDV�GHWHFWHG�ZLWKLQ����GD\V�RI�D�ODWH�VZLWFK�IURP�FORSLGRJUHO�
to ticagrelor after fibrinolytic therapy compared to patients who 
continued on clopidogrel (16). 

$FFRUGLQJ�WR�WKH�75($7�VWXG\��WKH����PRQWK�PDMRU�FDUGLRYDVFX-
lar event rates of ticagrelor and clopidogrel were similar in 
fibrinolytic-treated STEMI patients younger than 75 years of age 
(17). Welsh RC et al., found that switching from clopidogrel to 
ticagrelor after fibrinolysis was associated with reduced recurrent 
LVFKHPLF�HYHQWV�DW�RQH�\HDU��$GGLWLRQDOO\��LQ�WKLV�VWXG\��WKHUH�ZHUH�
no substantial differences between major bleeding and intracere-
bral hemorrhage (18). In the MIRTOS study, there was no 
substantial difference between the ticagrelor and clopidogrel 
treated randomized groups of STEMI patients receiving fibrino-
O\WLF�WKHUDS\�LQ�WHUPV�RI�0$&(�DQG�PDMRU�EOHHGLQJ�HYHQWV�������
&RQHU�$�� HW� DO��� GHWHUPLQHG� WKDW� VZLWFKLQJ� IURP� FORSLGRJUHO� WR�
ticagrelor at 48 hours following fibrinolytic administration was 
VLPLODUO\�VDIH��0$&(�DQG�PDMRU�EOHHGLQJ��LQ�SDWLHQWV�������,Q�RXU�

study, there was no difference in patients aged 18-75 year groups 
LQFOXGLQJ� WKH� ULVNV� RI�� LQ�KRVSLWDO� GHDWK�� IDWDO� EOHHGLQJ�� EDUF�
bleeding type ����������� LQWUDFUDQLDO�EOHHGLQJ��PRUWDOLW\��VWURNH��
target vessel revascularization, and recurrent mi in those treated 
with ticagrelor compared with clopidogrel (p>0.05). There was 
no statistically significant difference between the ticagrelor and 
clopidogrel groups of major bleeding and mortality (major bleed-
LQJ��/RJ�UDQN�WHVW��S������+5 ����������&,����������������PRUWDO-
LW\�� /RJ�UDQN� WHVW�� S������ +5 ����� ������ &,�� ������������:H�
found that the concomitant administration of ticagrelor in STEMI 
patients who preferred pharmacoinvasive reperfusion therapy 
was safe for six months.

In a clinical study evaluating the factors affecting the in-hospital 
mortality of patients given fibrinolytic for STEMI, it was found 
that patients who developed mortality had high rates of CKD, 
GLDEHWHV�PHOOLWXV��'0���*5$&(�VFRUH��.LOOLS�FODVV������DQG�KDG�
ORZ�/9()�IRXQG�������$OWKRXJK�WKH�JURXS�RI�&.'�SDWLHQWV�XVLQJ�
clopidogrel was associated with mortality in our study, it was not 
linked to patients using ticagrelor (p:0.051 p:0.99). There was no 
FRUUHODWLRQ� EHWZHHQ�/9()�YDOXH��*5$&(� ULVN� VFRUH�� DJH�� DQG�
KLVWRU\�RI�GLVHDVHV�ZLWK�PRUWDOLW\���$OWKRXJK�WKH�XVH�RI�WLFDJUHORU�
was not linked to major bleeding in patient groups with a high 
*5$&(�ULVN� VFRUH�� WKH�XVH�RI�FORSLGRJUHO�ZDV�DVVRFLDWHG�ZLWK�
increased major bleeding. Therefore, we determined that ticagre-
lor administration in addition to fibrinolytic therapy is safer than 
FORSLGRJUHO�LQ�SDWLHQWV�ZLWK�KLJK�*5$&(�ULVN�VFRUHV��&RQVLGHU-
ing its relationship with mortality, although major bleeding in 
patients using clopidogrel was not associated with mortality, 
major bleeding in the group of patients using ticagrelor had 
higher mortality. 

In a trial comparing the effectiveness and safety of ticagrelor 
against clopidogrel in STEMI patients aged 75 and up, ticagrelor 
was linked to a lower risk of major cardiac and cerebrovascular 
HYHQWV� �0$&&(�� ������+RZHYHU�� LW� GLG� QRW� GLIIHU� LQ� WHUPV� RI�
1-year mortality and bleeding events.  While there was no associ-
ation with stroke in patients over 75 years of age using clopido-
grel, it was linked to stroke in patients using ticagrelor (p>0.05 
p<0.05, respectively). There is a paucity of evidence on the use of 
P2Y12 inhibitors in addition to fibrinolytic treatment in STEMI 
patients with chronic kidney disease (16,17). Studies have 
excluded patients with CKD (16,17). Since the administration of 
fibrinolytic in CKD patients is not a major contraindication, we 
included CKD patients in our study.  Information in the literature 
regarding the use of fibrinolytic in CKD patients is generally 
EDVHG�RQ�H[SHULHQFH�ZLWK�SDWLHQWV�JLYHQ�DOWHSODVH��73$��GXH�WR�
ischemic blood flow. There are currently no clinical studies 
comparing the use of ticagrelor and clopidogrel in CKD patients 
XQGHUJRLQJ�ILEULQRO\WLF� WUHDWPHQW� IRU�67(0,����������$OWKRXJK�
there are studies in the literature that reported increased major 
bleeding and mortality in CKD patients treated with fibrinolytic 
agents for ischemic stroke, there are also studies that concluded 
that CKD did not affect adverse outcomes such as major bleeding 
DQG�GHDWK��,Q�RXU�VWXG\��DOWKRXJK�*)5�����P/�PLQ������Pð��ZDV�
not associated with major bleeding and mortality in patients using 
ticagrelor, an increase was found in major bleeding and mortality 
in those using clopidogrel. We found that ticagrelor is a safer 

alternative than clopidogrel in CKD patients medicated with 
fibrinolytic. In STEMI patients, Mega JL et al. discovered that 
using aspirin, clopidogrel, or rivaroxaban decreased the risk of 
mortality, heart attack, or stroke owing to cardiovascular events, 
and there was no substantial elevated risk of lethal bleeding when 
FRPSDUHG�WR�SODFHER�������1R�SDWLHQWV�ZHUH�XVLQJ�ILEULQRO\WLF�LQ�
this clinical study, nor were there any use of ticagrelor. Our study 
compared ticagrelor and clopidogrel in patients using rivaroxaban 
revealed no relationship with major bleeding and mortality.  
Co-administration of a potent antiplatelet agent such as ticagrelor 
along with fibrinolysis may result in an increased risk of bleeding.  
:KLOH�WKH�0$&&(�DQG�PDMRU�EOHHGLQJ�UHVXOWV�RI�VWXGLHV�WR�GDWH�
have been encouraging, evidence for concomitant use of ticagre-
lor and fibrinolytic is still lacking.  The studies have done so far 
may encourage more comprehensive studies. Limitations: Four 
patients were ruled out of the research due to the difficulty of 
following up on patients whose places of residence changed. Due 
to the 6-month follow-up of our patients, we could not comment 
on the 12-month effects. The most rigorous way to evaluate the 
benefits of treatment is through randomized controlled clinical 
trials. Due to the small number of patients, our results cannot be 
generalized but may be informative for future large-scale 
randomized clinical trials.

CONCLUSION
In STEMI patients, regardless of being over or under 75, 
ticagrelor therapy given concurrently with fibrinolytic therapy 
is comparable to clopidogrel including all mortality, major 
cardiovascular events, stroke, recurrent MI, target artery revas-
cularization, and major bleeding. In conclusion, compared to 
clopidogrel, ticagrelor shows a similar safety profile over six 
months in STEMI patients treated with fibrinolytic.
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Table I: Difference Evaluation  
               with P2Y12 inhibitor Used in 
               Patients with STEMI Diagnosis.

* Significant at the p<0.05 level (Student’s t-test). 

Values are reported as mean ± SD for continuous 
WUDLWV�� 1D�� VRGLXP�� .�� SRWDVVLXP�� � +%*��
+HPRJORELQ�� +7&�� +HPDWRFULW�� $/7�� $ODQLQH�
DPLQRWUDQVIHUDVH��$67��$VSDUWDWH�DPLQRWUDQVIHU-
ase,   eGFR: estimated glomerular filtration rate, 
+'/��KLJK�GHQVLW\�OLSRSURWHLQ��/'/��ORZ�GHQVL-
W\� OLSRSURWHLQ��:%&��:KLWH� EORRG� FHOOV�� � 3/7��
Platelets, MPV: mean platelet volume, CRP: C 
reactive protein, INR: international normalized 
ratio, LVEF: left ventricular ejection fraction, 
/$�� OHIW� DWULXP�� H*)5�� HVWLPDWHG� JORPHUXODU�
ILOWUDWLRQ�UDWH��F7Q,��FDUGLDF�WURSRQLQ�,��*5$&(��
*OREDO�5HJLVWU\�RI�$FXWH�&RURQDU\�(YHQWV

Relationship of the used P2Y12 inhibitor with age: (Table II)

$V�VHHQ�LQ�)LJXUH���
In this study, bleeding was detected 
in 16 of 86 patients using clopido-
grel and in 17 of 94 patients using 
ticagrelor. In this case, the 
chi-square statistic was 0.007, and 
WKH� S�YDOXH� ZDV� ������ JUHDWHU� WKDQ�
����� �/RJ�UDQN� WHVW�� S������
+5 ����� ����&,�� ����� �� ��������
$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW�
indicates that the survival curves did 
not differ significantly, or the factor 
(P2Y12 inhibitor) variable did not 
significantly affect the duration of 
bleeding (p>0.05).

$V�VHHQ�LQ�)LJXUH���
In this study, mortality was observed in 5 of 86 patients using 
clopidogrel and in 4 of 94 patients using ticagrelor (Log-rank 
WHVW��S������+5 ���������&,��������������

$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW� LQGLFDWHV� WKDW� WKH� VXUYLYDO�
curves did not differ significantly, or the factor (P2Y12 inhibi-
tor) variable did not have a substantial effect on the time to 
exitus (p>0.05).
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ABSTRACT
Objective: 
The effectiveness and safety of administration of ticagrelor simultaneously with fibrinolytic in 

ST-elevation miyocard infarction (STEMI) remains unclear. Our study aims to compare and 

evaluate ticagrelor and clopidogrel in STEMI patients treated with fibrinolytic.

Material and Methods: 
This retrospective and cross-sectional study was conducted in a non-PCI-capable hospital 

between November 2017 and January 2021. The study consisted of 180 STEMI patients over 18 

years of age who were given fibrinolytic therapy and had no absolute contraindications for 

treatment. Ticagrelor was given to 94 patients and clopidogrel was given to 86 patients. Loading 

doses were given to patients concurrently with fibrinolysis, followed by maintenance doses. The 

primary outcome was six-month follow-up for all-cause mortality, major cardiovascular events, 

stroke, recurrent MI, target artery revascularization, and severe bleeding. The secondary 

outcome was to evaluate patients over 75 years of age, use of rivaroxaban, and major adverse 

events that will develop in patients with chronic kidney disease.

Results: 
There was no substantial difference between the groups in terms of in-hospital death, GFR values 

���������PO�PLQ�������Pð���5LYDUR[DEDQ�XVH��IDWDO�EOHHGLQJ��%$5&�%OHHGLQJ�7\SH������LQWUDFUD-
nial bleeding, mortality, stroke, target vessel revascularization, and recurrent MI (p>0.05). 

Mortality was observed in 5 of 86 patients using clopidogrel and in 4 of 94 patients using ticagre-

ORU�� �/RJ�UDQN� WHVW�� S������ +5 ����� ����&,�� ������������� 7KH� %$5&� W\SH� ���� EOHHGLQJ� LQ�
patients using ticagrelor and clopidogrel were statistically similar. (Log-rank test, p:0.77 

+5 ���������&,����������������

Conclusions: 
In this study, we found that ticagrelor was equally effective and safe as clopidogrel when used 

with fibrinolytic treatment. 

Key Words:  
Dual antiplatelet therapy, Fibrinolysis, Ticagrelor, Pharmaco-invasive reperfusion, Clopidogrel

Selection of participants
$OO� 67(0,� SDWLHQWV� RYHU� ��� �LQFOXGLQJ� WKRVH� RYHU� ���� ZKR�
applied with clinical and electrocardiogram (ECG) indications 

for fibrinolytic therapy and had no absolute contraindications 

were enrolled in the study (21). Patients with major contraindi-

FDWLRQV�� FRURQDU\� DUWHU\� E\SDVV� JUDIWLQJ� �&$%*��� RU�PHGLFDO�
treatment decisions as a result of PCI, who did not undergo PCI 

due to bleeding and whose records could not be reached were 

excluded from the study.

Study Protocol
Patients who were found to have acute STEMI in the ECG at the 

time of admission to the emergency department within 12 hours 

after the commencement of symptoms and patients who were 

suitable for fibrinolytic treatment were included in the research. 

Intravenous doses of tenecteplase (half dose for patients over 75 

years of age) calculated according to the administration protocol 

recommended in the guideline were administered to patients 

without absolute contraindications for fibrinolytic therapy (1). 

$OO�SDWLHQWV�UHFHLYHG�FRQFRPLWDQW�DQWLSODWHOHW�DQG�DQWLFRDJXODQW�
therapy with fibrinolytic therapy.  The patients were loaded with 

����PJ�RI�DFHW\OVDOLF\OLF�DFLG�DQG�WKHQ�FRQWLQXHG�DV�����PJ�SHU�
day. Low molecular weight heparin was given as an anticoagu-

lant according to the recommended dose in the guideline (1).

$V�WKH�FORSLGRJUHO�WUHDWPHQW�SURWRFRO��SDWLHQWV�ZHUH�JLYHQ�����
mg loading dose and 75 mg maintenance dose, and as the 

ticagrelor treatment protocol, patients were given 180 mg 

loading dose and 90 mg maintenance dose twice.

$IWHU�GLVFKDUJH��WKH�ILUVW�JLYHQ�LQKLELWRU�ZDV�FRQWLQXHG�ZLWKRXW�
change. Patients who switched from one inhibitor to another 

were excluded from the study. In addition, without delaying the 

referral to the emergency department, left ventricular ejection 

IUDFWLRQ��/9()��DQG�OHIW�DWULDO��/$��GLDPHWHU�ZHUH�FDOFXODWHG�E\�
echocardiography. LVEF value was grouped according to the 

ESC Guidelines (1). Patients treated with fibrinolytic were 

referred to a certified PCI center for an early invasive coronary 

angiography procedure 2 to 24 hours later. Failed fibrinolytic 

ECG criterion was accepted as at least 50 percent unresolved ST 

elevation on the electrocardiogram (22). Chronic kidney disease 

(CKD) was defined as Cockcroft-Gault formula estimated 

*ORPHUXODU� ILOWUDWLRQ� UDWH� �*)5�� ���� P/�PLQ�� �PO�PLQ�������
Pð�� ������ 7KH� *OREDO� 5HJLVWU\� RI� $FXWH� &RURQDU\� (YHQWV�
�*5$&(�� ULVN� VFRUH� ZDV� FDOFXODWHG� IRU� SUH�UHSHUIXVLRQ� ULVN�
DVVHVVPHQW�LQ�WKH�DFXWH�SKDVH�������7KH�*5$&(�ULVN�VFRUH�ZDV�
GLYLGHG�LQWR�JURXSV�DV�ORZ���������PHGLXP������������DQG�KLJK�
(>140).

Pain to door time (minute), Door to needle time (minute), 

Pain-to-needle time (minute), Needle-to-balloon time (minute) 

were recorded. Collected data included demographic character-

istics, existing disease histories, Killip classification, smoking 

history, and laboratory tests.

Clinical Follow-up
%OHHGLQJV� ZHUH� FODVVLILHG� DFFRUGLQJ� WR� %OHHGLQJ� $FDGHPLF�
5HVHDUFK� &RQVRUWLXP� �%$5&�� GHILQLWLRQV� ������ %$5&� VFDOH�
����EOHHGLQJ�ZDV�DFFHSWHG�DV�PDMRU�EOHHGLQJ��$IWHU�FRQFRPLWDQW�
P2Y12 inhibitor therapy with a fibrinolytic, patients were 

followed for six months with medical consultation or by phone 

FDOO�WR�UHFRUG�0$&&(��PRUWDOLW\��P\RFDUGLDO�LQIDUFWLRQ��WDUJHW�
artery revascularization, stroke, and major bleeding.

Outcome Measures
Primary outcome: 6-month follow-up for all-cause mortality, 

major cardiovascular events, stroke, recurrent MI, target artery 

revascularization, and major bleeding.

Secondary outcome: Evaluation of patients at high risk for 

major adverse events, that is, those with CKD, over 75 years of 

age and using rivaroxaban.

Data Analysis
(Evaluation of Data Collection Tools)
Parametric tests were employed instead of a normality test to 

comply with the Central Limit Theorem (26). Continuous 

variables were analyzed using mean±standard deviation, 

minimum and maximum values, while categorical data were 

analyzed using percentages and frequencies values. The 

student's t-test statistic was applied to compare the means of the 

two groups. The association among categorical data was evalu-

ated using the Chi-Square, Fisher's Exact test, and Student's 

t-test statistic. 

Total survival was calculated using Kaplan-Meier curves. The 

difference in mortality and bleeding time compared to the 

P2Y12 inhibitor group was determined by the Log-Rank test, 

DQG� WKH�+D]DUG� UDWLR�FRHIILFLHQW�ZDV�JLYHQ�ZLWK�D�����FRQIL-
dence interval. TIME (day) was used as the variable, including 

the follow-up time or the time to reach the relevant event (Death 

DQG�%OHHGLQJ��

The risk coefficients (Relative Risk) of the variables thought to 

EH�DVVRFLDWHG�ZLWK�WKH�3�<���LQKLELWRU�ZHUH�JLYHQ�D�����&RQIL-
dence interval. The data was accepted with a suitable statistical 

threshold of p<0.05. The www.e-picos.com New York software 

and the MedCalc statistical package tool were used to analyze 

the data.

ÖZ
Amaç: 
ST-elevasyonlu miyokard enfarktüste tikagrelorun fibrinolitik 

LOH�D\QÕ�DQGD�X\JXODQPDVÕQÕQ�HWNLQOL÷L�YH�J�YHQOL÷L�EHOLUVL]OL÷L-
QL�NRUX\RU��dDOÕúPDPÕ]�ILEULQROLWLNOHU� LOH� WHGDYL�HGLOHQ��67�HO-
HYDV\RQOX�PL\RNDUG�HQIDUNW�V���67(0,�KDVWDODUÕQGD�WLNDJUHORU�
YH�NORSLGRJUHO�NDUúÕODúWÕUPD\Õ�YH�GH÷HUOHQGLUPH\L�DPDoODPDN-

WDGÕU�

Gereç ve Yöntemler: 
*HUL\H�G|Q�N�YH�NHVLWVHO�RODQ�EX�oDOÕúPD��.DVÕP������LOH�2FDN�
����� WDULKOHUL� DUDVÕQGD�� 3&,� \HWHQH÷L� ROPD\DQ� KDVWDQHGH�
JHUoHNOHúWLULOPLúWLU�� dDOÕúPD\D� ILEULQROLWLN� WHGDYL� YHULOHQ� YH�
WHGDYL�LoLQ�PXWODN�NRQWUHQGLNDV\RQX�ROPD\DQ����\Dú��VW������
STEMI’li hasta dahil edildi. Tikagrelor 94 hastaya, klopidogrel 

LVH����KDVWD\D�YHULOGL��+DVWDODUD�ILEULQROL]�LOH�Hú�]DPDQOÕ�RODUDN�
\�NOHPH�GR]ODUÕ�YHULOGL��DUGÕQGDQ�LGDPH�GR]ODUÕ�YHULOGL��%LULQFLO�
VRQXo�� W�P� QHGHQOHUH� ED÷OÕ� PRUWDOLWH�� PDM|U� NDUGL\RYDVN�OHU�
olaylar, inme, tekrarlayan miyokard enfarktüsü (MI), hedef 

GDPDU� UHYDVN�ODUL]DV\RQX� YH� PDM|U� NDQDPD� LoLQ� DOWÕ� D\OÕN�
WDNLSWL��øNLQFLO�VRQXo�����\DúÕQ��]HULQGHNL�KDVWDODUÕ��ULYDURNVD-
EDQ� NXOODQÕPÕQÕ� YH� NURQLN� E|EUHN� KDVWDOÕ÷Õ� RODQ� KDVWDODUGD�
JHOLúHFHN�PDM|U�DGYHUV�ROD\ODUÕ�GH÷HUOHQGLUPHNWL�

Bulgular: 
+DVWDQH� LoL� |O�P�� *)5� GH÷HUOHUL� ��������� PO�GN������ Pð���
5LYDUR[DEDQ�.XOODQÕPÕ��gO�PF�O�.DQDPD��%$5&�.DQDPD�7LS�
�����NDID�LoL�NDQDPD��PRUWDOLWH��LQPH��KHGHI�GDPDU�UHYDVN�ODU-
L]DV\RQX� YH� WHNUDUOD\DQ� PL\RNDUG� HQIDUNW�V�� �0,�� DoÕVÕQGDQ�
DQODPOÕ� IDUN� EXOXQPDGÕ� �S!������� .ORSLGRJUHO� NXOODQDQ� ���
KDVWDQÕQ� �
LQGH� YH� WLNDJUHORU� NXOODQDQ� ��� KDVWDQÕQ� �
�QGH�
PRUWDOLWH� J|]OHQPLúWLU� �/RJ�UDQN� WHVWL�� S������ +5 �����
����*$��������������7LNDJUHORU�YH�NORSLGRJUHO�NXOODQDQ�KDVWD-
ODUGD� %$5&� WLS� ���� NDQDPDVÕ� LVWDWLVWLNVHO� RODUDN� EHQ]HUGL�
�/RJ�UDQN�WHVWL��S������+5 ���������*$����������������

Sonuç: 
%X� oDOÕúPDGD�� WLNDJUHORUXQ� ILEULQROLWLN� WHGDYL� LOH� ELUOLNWH�
NXOODQÕPÕQÕQ� HWNLQOLN� YH� J�YHQOLN� DoÕVÕQGDQ� NORSLGRJUHO� LOH�
EHQ]HU�ROGX÷XQX�EXOGXN�

Anahtar Sözcükler: 
øNLOL�DQWLSODWHOHW�WHGDYL��)LEULQROL]��7LFDJUHORU��)DUPDNR�LQYD]LY�
reperfüzyon, Klopidogrel

INTRODUCTION
STEMI is an acute coronary syndrome requiring emergency 

reperfusion therapy. It is vital to restore coronary flow by reper-

fusion of the infarct-related artery as soon as possible to 

decrease mortality and morbidity (1-4). In STEMI patients, 

primary percutaneous coronary intervention (pPCI) is the 

recommended reperfusion method if administered on time 

(<120 minutes), but if pPCI is not possible and there are no 

contraindications, the preferred reperfusion therapy is fibrinoly-

sis (1,5-8).

Fibrinolysis, which breaks down thrombosis causing coronary 

artery occlusion, may induce a prothrombotic state (9-11). 

Therefore, additional treatment is needed to prevent the recur-

rence of thrombosis. In two large-scale randomized controlled 

trials (RCT), dual antiplatelet therapy (aspirin and clopidogrel) 

was found to decrease major cardiovascular events in STEMI 

patients treated with fibrinolytic (10,11). Clinical experience 

with the use of ticagrelor in combination with fibrinolytic is 

limited. Therefore, there is no evidence of long-term effects of 

ticagrelor, which provides quicker and more effectively P2Y12 

inhibition than clopidogrel in STEMI patients treated with 

fibrinolytic (11-14). Current guidelines advise dual antiplatelet 

medication (aspirin and clopidogrel) for STEMI patients treated 

with fibrinolytic (1,4,15).

Studies have shown that fibrinolytic-treated STEMI patients 

switching from clopidogrel to ticagrelor are linked with similar 

bleeding and ischemic results compared to patients continuing 

clopidogrel therapy (16-20). Information on co-administration 

of ticagrelor with fibrinolytic is insufficient.

In addition, there is little experience with patients over 75 years 

of age, those with chronic kidney disease (CKD), and patients at 

high risk of bleeding who take rivaroxaban.

Our study aims to compare and evaluate concomitant ticagrelor 

versus clopidogrel treatment in fibrinolytic-treated STEMI in 

terms of their effects on major adverse cardiac and cerebrovas-

FXODU� HYHQWV� �0$&&(��� GHDWK�� P\RFDUGLDO� LQIDUFWLRQ�� WDUJHW�
artery revascularization, stroke, and severe bleeding.  

 MATERIAL and METHODS
Study design and settings  
The retrospective cross-sectional study was carried out between 

November 2017 and January 2021 in Cizre Dr.Selahattin 

&,=5(/,2*/8�6WDWH�+RVSLWDO��6,51$.�785.(<���D�OHYHO���
hospital without PCI capability. Fibrinolytic and ticagrelor were 

administered to patients diagnosed with STEMI in our hospital. 

$IWHUZDUG�� WKH� SDWLHQWV� ZHUH� UHIHUUHG� WR� WKH� 3&,�FDSDEOH�
centers. The data of the patients who reapplied to our hospital 

for follow-up examination after discharge from PCI-capable 

centers were collected. The epicrisis reports were accessed from 

the hospital's digital archive with the official permission of the 

hospital management. Work permit and data usage permission 

were approved by the management of Cizre Dr.Selahattin 

&,=5(/,2*/8�6WDWH�+RVSLWDO�
�1R���������������(������������������'DWH�����-XO\��������

The study was approved, and the requirement for informed 

consent was waived by the Ethics Commission. (No: 2021-208- 

GHFLVLRQ�QXPEHU������'DWH����WK�$XJXVW��������7KH�VWXG\�ZDV�
FRQGXFWHG�LQ�OLQH�ZLWK�WKH�'HFODUDWLRQ�RI�+HOVLQNL��:RUN�SHUPLW�
and data usage permission were approved by the management 

RI� &L]UH� 'U�6HODKDWWLQ� &,=5(/,2*/8� 6WDWH� +RVSLWDO��1R��
�������������(������������������'DWH�����-XO\�������

RESULTS
$�WRWDO�RI�����SDWLHQWV�����RI�ZKRP�ZHUH�RYHU����\HDUV�ROG��ZKR�
were diagnosed with STEMI and started fibrinolytic therapy in 

the emergency department between 2017 and 2021 were includ-

ed in the study. In this process, 9 STEMI patients with cardiac 

arrest in the emergency department and four data loss or 

inaccessibility were excluded (Figure 1).

The average age of the total patients included in the trial was 

61.2±11.4, the mean age of those treated with clopidogrel was 

60.5±11.4, and those treated with ticagrelor were 61.8±11.5, 

showing no substantial difference (Table I).  

7KHUH�ZDV�QR�GLIIHUHQFH�LQ�WKH�PHDQ�*5$&(�ULVN�VFRUH��V\PS-

tom-door-needle-angio times, echocardiographic findings, 

length of hospital stay, and laboratory and cardiac parameters 

according to the P2Y12 inhibitor applied (Table I).

Duyan M.and Gunlu S.$NG�0HG�-�����������

��

,Q�SDWLHQWV�WUHDWHG�ZLWK�&ORSLGRJUHO��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, Cardiac Parameter 

UHVXOW��%$5&�EORRG�W\SH������������/9()�YDOXH�DQG�&ODVVLILFD-
tion, target vessel revascularization, recurrent MI, Failed fibrino-

O\WLF� (&*� FULWHULD�� 5LYDUR[DEDQ� XVH�� DQG� *5$&(� ULVN� VFRUH�
�S!�������+RZHYHU��*)5�VWDWXV�ZDV�OLQNHG�WR�PRUWDOLW\��S �������
,Q� WKRVH�ZLWK�PRUWDOLW\������KDG�D�*)5�����P/�PLQ������Pð��
DQG�ZLWKRXW�PRUWDOLW\�������KDG�*)5�����P/�PLQ������Pð�

,Q�SDWLHQWV�WUHDWHG�ZLWK�7LFDJUHORU��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, LVEF value and 

Classification, target vessel revascularization, recurrent MI, 

Criteria for failed fibrinolytic ECG, Rivaroxaban use, GFR, and 

*5$&(�ULVN�VFRUH� �S!�������+RZHYHU�� IDLOHG� ILEULQRO\WLF�(&*�
criteria were associated with mortality (p<0.05). Failed fibrino-

O\WLF�(&*�FULWHULD�ZHUH�REVHUYHG�LQ�����RI�WKRVH�ZLWK�PRUWDOLW\�
DQG�������ZLWKRXW�PRUWDOLW\��%$5&�EOHHGLQJ� W\SH� ����� �� �����
ZDV� DOVR� DVVRFLDWHG� ZLWK� PRUWDOLW\� �S�������� %$5&� W\SH� ����
EOHHGLQJ�ZDV�GHWHFWHG� LQ���SDWLHQWV� �������ZLWK�PRUWDOLW\�DQG�
WZR�SDWLHQWV���������ZLWKRXW�PRUWDOLW\�

There was no difference in the risks of in-hospital death, Killip 

classification 2-4, Failed fibrinolytic ECG criterion, GFR, 

5LYDUR[DEDQ� 86(�� )DWDO� %OHHGLQJ�� %$5&� %OHHGLQJ� 7\SH�
����������� ,QWUDFUDQLDO� %OHHGLQJ�� 0RUWDOLW\�� LVFKHPLF� VWURNH��
target vessel revascularization, and presence of recurrent MI in 

patients treated with Ticagrelor against treated with Clopidogrel 

(p>0.05) (Figure 2).

$V�VHHQ�LQ�)LJXUH���
,Q� WKLV� VWXG\�� %$5&� 7\SH� ���� EOHHGLQJ� ZDV� GHWHFWHG� LQ� ��
patients using clopidogrel and five patients using ticagrelor. In 

this case, the chi-square statistic was 0.086, and the p-value was 

������JUHDWHU�WKDQ�������/RJ�UDQN�WHVW��S������+5 ���������&,��

���������������$FFRUGLQJO\��WKH�VWDWLVWLFDO�UHVXOW�LQGLFDWHV�WKDW�WKH�
survival curves did not differ significantly, or the factor (P2Y12 

LQKLELWRU��YDULDEOH�GLG�QRW�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�WKH�%$5&�
W\SH�����EOHHGLQJ�GXUDWLRQ��S!������

DISCUSSION
In this study, we found the use of ticagrelor with fibrinolytic 

WUHDWPHQW� ZDV� VLPLODU� WR� FORSLGRJUHO� LQ� WHUPV� RI� 0$&&(��
mortality, myocardial infarction, target artery revascularization, 

stroke, and severe bleeding (p>0.05).  

Despite the decrease in the use of fibrinolytic in STEMI patients 

worldwide, fibrinolytic therapy continues to maintain its impor-

tance because there are still hospitals far from a PCI-capable 

FHQWHU��$V�D�UHVXOW��XSGDWHG�LQIRUPDWLRQ�DERXW�67(0,�SDWLHQWV�
WUHDWHG�ZLWK�ILEULQRO\WLF�LV�DOZD\V�QHHGHG��$OWKRXJK�WLFDJUHORU�
therapy provides many benefits compared to clopidogrel in 

UHGXFLQJ� PDMRU� FDUGLRYDVFXODU� HYHQWV� �0$&(�� LQ� SDWLHQWV�
undergoing pPCI, data on its use with fibrinolytic are limited 

(27-29). 

Therefore, new guidelines urge dual antiplatelet treatment with 

aspirin and clopidogrel in combination to fibrinolytic therapy in 

patients with STEMI (1,5,14,15). Use of ticagrelor was not 

recommended within 24 hours of fibrinolytic therapy due to the 

paucity of clinical studies supporting the safety of using ticagre-

lor with fibrinolytic in guidelines (1,5,14,15). Clinical studies of 

ticagrelor in STEMI patients receiving fibrinolytic have been 

done to fill this knowledge gap (16-20). Patients over 75 years 

of age were excluded from these studies, and some patients 

were switched to ticagrelor after using clopidogrel as first-line 

therapy. Ticagrelor was not advised for patients over 75 years of 

age treated with fibrinolytic.Our study is the first clinical trial to 

compare ticagrelor with clopidogrel simultaneously received 

with fibrinolytic in STEMI patients, including patients over 18 

years of age (including 75 years of age), patients with CKD, and 

patients receiving rivaroxaban. The parameters in Table I in 

STEMI patients did not differ or correlate according to the 

P2Y12 inhibitor used, indicating no confounding effects 

between the patient groups (p>0.05). There was no difference or 

correlation between both the groups in terms of above 75 years 

of age, demographic and clinical characteristics, laboratory 

finGLQJV��OHIW�YHQWULFXODU�HMHFWLRQ�IUDFWLRQ��0,�W\SH��*5$&(�ULVN�
score, symptom to needle time, failed thrombolytic ECG criteria, 

UHFXUUHQW�0,��%$5&�EOHHGLQJ��DQG�PRUWDOLW\��S!�������,Q�67(0,�
patients younger than 75 years of age, similar TIMI major bleed-

LQJ�ZDV�GHWHFWHG�ZLWKLQ����GD\V�RI�D�ODWH�VZLWFK�IURP�FORSLGRJUHO�
to ticagrelor after fibrinolytic therapy compared to patients who 

continued on clopidogrel (16). 

$FFRUGLQJ�WR�WKH�75($7�VWXG\��WKH����PRQWK�PDMRU�FDUGLRYDVFX-

lar event rates of ticagrelor and clopidogrel were similar in 

fibrinolytic-treated STEMI patients younger than 75 years of age 

(17). Welsh RC et al., found that switching from clopidogrel to 

ticagrelor after fibrinolysis was associated with reduced recurrent 

LVFKHPLF�HYHQWV�DW�RQH�\HDU��$GGLWLRQDOO\��LQ�WKLV�VWXG\��WKHUH�ZHUH�
no substantial differences between major bleeding and intracere-

bral hemorrhage (18). In the MIRTOS study, there was no 

substantial difference between the ticagrelor and clopidogrel 

treated randomized groups of STEMI patients receiving fibrino-

O\WLF�WKHUDS\�LQ�WHUPV�RI�0$&(�DQG�PDMRU�EOHHGLQJ�HYHQWV�������
&RQHU�$�� HW� DO��� GHWHUPLQHG� WKDW� VZLWFKLQJ� IURP� FORSLGRJUHO� WR�
ticagrelor at 48 hours following fibrinolytic administration was 

VLPLODUO\�VDIH��0$&(�DQG�PDMRU�EOHHGLQJ��LQ�SDWLHQWV�������,Q�RXU�

study, there was no difference in patients aged 18-75 year groups 

LQFOXGLQJ� WKH� ULVNV� RI�� LQ�KRVSLWDO� GHDWK�� IDWDO� EOHHGLQJ�� EDUF�
bleeding type ����������� LQWUDFUDQLDO�EOHHGLQJ��PRUWDOLW\��VWURNH��
target vessel revascularization, and recurrent mi in those treated 

with ticagrelor compared with clopidogrel (p>0.05). There was 

no statistically significant difference between the ticagrelor and 

clopidogrel groups of major bleeding and mortality (major bleed-

LQJ��/RJ�UDQN�WHVW��S������+5 ����������&,����������������PRUWDO-
LW\�� /RJ�UDQN� WHVW�� S������ +5 ����� ������ &,�� ������������:H�
found that the concomitant administration of ticagrelor in STEMI 

patients who preferred pharmacoinvasive reperfusion therapy 

was safe for six months.

In a clinical study evaluating the factors affecting the in-hospital 

mortality of patients given fibrinolytic for STEMI, it was found 

that patients who developed mortality had high rates of CKD, 

GLDEHWHV�PHOOLWXV��'0���*5$&(�VFRUH��.LOOLS�FODVV������DQG�KDG�
ORZ�/9()�IRXQG�������$OWKRXJK�WKH�JURXS�RI�&.'�SDWLHQWV�XVLQJ�
clopidogrel was associated with mortality in our study, it was not 

linked to patients using ticagrelor (p:0.051 p:0.99). There was no 

FRUUHODWLRQ� EHWZHHQ�/9()�YDOXH��*5$&(� ULVN� VFRUH�� DJH�� DQG�
KLVWRU\�RI�GLVHDVHV�ZLWK�PRUWDOLW\���$OWKRXJK�WKH�XVH�RI�WLFDJUHORU�
was not linked to major bleeding in patient groups with a high 

*5$&(�ULVN� VFRUH�� WKH�XVH�RI�FORSLGRJUHO�ZDV�DVVRFLDWHG�ZLWK�
increased major bleeding. Therefore, we determined that ticagre-

lor administration in addition to fibrinolytic therapy is safer than 

FORSLGRJUHO�LQ�SDWLHQWV�ZLWK�KLJK�*5$&(�ULVN�VFRUHV��&RQVLGHU-
ing its relationship with mortality, although major bleeding in 

patients using clopidogrel was not associated with mortality, 

major bleeding in the group of patients using ticagrelor had 

higher mortality. 

In a trial comparing the effectiveness and safety of ticagrelor 

against clopidogrel in STEMI patients aged 75 and up, ticagrelor 

was linked to a lower risk of major cardiac and cerebrovascular 

HYHQWV� �0$&&(�� ������+RZHYHU�� LW� GLG� QRW� GLIIHU� LQ� WHUPV� RI�
1-year mortality and bleeding events.  While there was no associ-

ation with stroke in patients over 75 years of age using clopido-

grel, it was linked to stroke in patients using ticagrelor (p>0.05 

p<0.05, respectively). There is a paucity of evidence on the use of 

P2Y12 inhibitors in addition to fibrinolytic treatment in STEMI 

patients with chronic kidney disease (16,17). Studies have 

excluded patients with CKD (16,17). Since the administration of 

fibrinolytic in CKD patients is not a major contraindication, we 

included CKD patients in our study.  Information in the literature 

regarding the use of fibrinolytic in CKD patients is generally 

EDVHG�RQ�H[SHULHQFH�ZLWK�SDWLHQWV�JLYHQ�DOWHSODVH��73$��GXH�WR�
ischemic blood flow. There are currently no clinical studies 

comparing the use of ticagrelor and clopidogrel in CKD patients 

XQGHUJRLQJ�ILEULQRO\WLF� WUHDWPHQW� IRU�67(0,����������$OWKRXJK�
there are studies in the literature that reported increased major 

bleeding and mortality in CKD patients treated with fibrinolytic 

agents for ischemic stroke, there are also studies that concluded 

that CKD did not affect adverse outcomes such as major bleeding 

DQG�GHDWK��,Q�RXU�VWXG\��DOWKRXJK�*)5�����P/�PLQ������Pð��ZDV�
not associated with major bleeding and mortality in patients using 

ticagrelor, an increase was found in major bleeding and mortality 

in those using clopidogrel. We found that ticagrelor is a safer 

alternative than clopidogrel in CKD patients medicated with 

fibrinolytic. In STEMI patients, Mega JL et al. discovered that 

using aspirin, clopidogrel, or rivaroxaban decreased the risk of 

mortality, heart attack, or stroke owing to cardiovascular events, 

and there was no substantial elevated risk of lethal bleeding when 

FRPSDUHG�WR�SODFHER�������1R�SDWLHQWV�ZHUH�XVLQJ�ILEULQRO\WLF�LQ�
this clinical study, nor were there any use of ticagrelor. Our study 

compared ticagrelor and clopidogrel in patients using rivaroxaban 

revealed no relationship with major bleeding and mortality.  

Co-administration of a potent antiplatelet agent such as ticagrelor 

along with fibrinolysis may result in an increased risk of bleeding.  

:KLOH�WKH�0$&&(�DQG�PDMRU�EOHHGLQJ�UHVXOWV�RI�VWXGLHV�WR�GDWH�
have been encouraging, evidence for concomitant use of ticagre-

lor and fibrinolytic is still lacking.  The studies have done so far 

may encourage more comprehensive studies. Limitations: Four 

patients were ruled out of the research due to the difficulty of 

following up on patients whose places of residence changed. Due 

to the 6-month follow-up of our patients, we could not comment 

on the 12-month effects. The most rigorous way to evaluate the 

benefits of treatment is through randomized controlled clinical 

trials. Due to the small number of patients, our results cannot be 

generalized but may be informative for future large-scale 

randomized clinical trials.

CONCLUSION
In STEMI patients, regardless of being over or under 75, 

ticagrelor therapy given concurrently with fibrinolytic therapy 

is comparable to clopidogrel including all mortality, major 

cardiovascular events, stroke, recurrent MI, target artery revas-

cularization, and major bleeding. In conclusion, compared to 

clopidogrel, ticagrelor shows a similar safety profile over six 

months in STEMI patients treated with fibrinolytic.
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Table III: Relationship and 

Difference Evaluation with 

Mortality by the 

P2Y12 Inhibitor Used. 

$V�VHHQ�LQ�)LJXUH���
In this study, bleeding was detected 

in 16 of 86 patients using clopido-

grel and in 17 of 94 patients using 

ticagrelor. In this case, the 

chi-square statistic was 0.007, and 

WKH� S�YDOXH� ZDV� ������ JUHDWHU� WKDQ�
����� �/RJ�UDQN� WHVW�� S������
+5 ����� ����&,�� ����� �� ��������
$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW�
indicates that the survival curves did 

not differ significantly, or the factor 

(P2Y12 inhibitor) variable did not 

significantly affect the duration of 

bleeding (p>0.05).

$V�VHHQ�LQ�)LJXUH���
In this study, mortality was observed in 5 of 86 patients using 

clopidogrel and in 4 of 94 patients using ticagrelor (Log-rank 

WHVW��S������+5 ���������&,��������������

$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW� LQGLFDWHV� WKDW� WKH� VXUYLYDO�
curves did not differ significantly, or the factor (P2Y12 inhibi-

tor) variable did not have a substantial effect on the time to 

exitus (p>0.05).



ABSTRACT
Objective: 
The effectiveness and safety of administration of ticagrelor simultaneously with fibrinolytic in 
ST-elevation miyocard infarction (STEMI) remains unclear. Our study aims to compare and 
evaluate ticagrelor and clopidogrel in STEMI patients treated with fibrinolytic.

Material and Methods: 
This retrospective and cross-sectional study was conducted in a non-PCI-capable hospital 
between November 2017 and January 2021. The study consisted of 180 STEMI patients over 18 
years of age who were given fibrinolytic therapy and had no absolute contraindications for 
treatment. Ticagrelor was given to 94 patients and clopidogrel was given to 86 patients. Loading 
doses were given to patients concurrently with fibrinolysis, followed by maintenance doses. The 
primary outcome was six-month follow-up for all-cause mortality, major cardiovascular events, 
stroke, recurrent MI, target artery revascularization, and severe bleeding. The secondary 
outcome was to evaluate patients over 75 years of age, use of rivaroxaban, and major adverse 
events that will develop in patients with chronic kidney disease.

Results: 
There was no substantial difference between the groups in terms of in-hospital death, GFR values 
���������PO�PLQ�������Pð���5LYDUR[DEDQ�XVH��IDWDO�EOHHGLQJ��%$5&�%OHHGLQJ�7\SH������LQWUDFUD-
nial bleeding, mortality, stroke, target vessel revascularization, and recurrent MI (p>0.05). 
Mortality was observed in 5 of 86 patients using clopidogrel and in 4 of 94 patients using ticagre-
ORU�� �/RJ�UDQN� WHVW�� S������ +5 ����� ����&,�� ������������� 7KH� %$5&� W\SH� ���� EOHHGLQJ� LQ�
patients using ticagrelor and clopidogrel were statistically similar. (Log-rank test, p:0.77 
+5 ���������&,����������������

Conclusions: 
In this study, we found that ticagrelor was equally effective and safe as clopidogrel when used 
with fibrinolytic treatment. 

Key Words:  
Dual antiplatelet therapy, Fibrinolysis, Ticagrelor, Pharmaco-invasive reperfusion, Clopidogrel

Selection of participants
$OO� 67(0,� SDWLHQWV� RYHU� ��� �LQFOXGLQJ� WKRVH� RYHU� ���� ZKR�
applied with clinical and electrocardiogram (ECG) indications 
for fibrinolytic therapy and had no absolute contraindications 
were enrolled in the study (21). Patients with major contraindi-
FDWLRQV�� FRURQDU\� DUWHU\� E\SDVV� JUDIWLQJ� �&$%*��� RU�PHGLFDO�
treatment decisions as a result of PCI, who did not undergo PCI 
due to bleeding and whose records could not be reached were 
excluded from the study.

Study Protocol
Patients who were found to have acute STEMI in the ECG at the 
time of admission to the emergency department within 12 hours 
after the commencement of symptoms and patients who were 
suitable for fibrinolytic treatment were included in the research. 
Intravenous doses of tenecteplase (half dose for patients over 75 
years of age) calculated according to the administration protocol 
recommended in the guideline were administered to patients 
without absolute contraindications for fibrinolytic therapy (1). 
$OO�SDWLHQWV�UHFHLYHG�FRQFRPLWDQW�DQWLSODWHOHW�DQG�DQWLFRDJXODQW�
therapy with fibrinolytic therapy.  The patients were loaded with 
����PJ�RI�DFHW\OVDOLF\OLF�DFLG�DQG�WKHQ�FRQWLQXHG�DV�����PJ�SHU�
day. Low molecular weight heparin was given as an anticoagu-
lant according to the recommended dose in the guideline (1).

$V�WKH�FORSLGRJUHO�WUHDWPHQW�SURWRFRO��SDWLHQWV�ZHUH�JLYHQ�����
mg loading dose and 75 mg maintenance dose, and as the 
ticagrelor treatment protocol, patients were given 180 mg 
loading dose and 90 mg maintenance dose twice.

$IWHU�GLVFKDUJH��WKH�ILUVW�JLYHQ�LQKLELWRU�ZDV�FRQWLQXHG�ZLWKRXW�
change. Patients who switched from one inhibitor to another 
were excluded from the study. In addition, without delaying the 
referral to the emergency department, left ventricular ejection 
IUDFWLRQ��/9()��DQG�OHIW�DWULDO��/$��GLDPHWHU�ZHUH�FDOFXODWHG�E\�
echocardiography. LVEF value was grouped according to the 
ESC Guidelines (1). Patients treated with fibrinolytic were 
referred to a certified PCI center for an early invasive coronary 
angiography procedure 2 to 24 hours later. Failed fibrinolytic 
ECG criterion was accepted as at least 50 percent unresolved ST 
elevation on the electrocardiogram (22). Chronic kidney disease 
(CKD) was defined as Cockcroft-Gault formula estimated 
*ORPHUXODU� ILOWUDWLRQ� UDWH� �*)5�� ���� P/�PLQ�� �PO�PLQ�������
Pð�� ������ 7KH� *OREDO� 5HJLVWU\� RI� $FXWH� &RURQDU\� (YHQWV�
�*5$&(�� ULVN� VFRUH� ZDV� FDOFXODWHG� IRU� SUH�UHSHUIXVLRQ� ULVN�
DVVHVVPHQW�LQ�WKH�DFXWH�SKDVH�������7KH�*5$&(�ULVN�VFRUH�ZDV�
GLYLGHG�LQWR�JURXSV�DV�ORZ���������PHGLXP������������DQG�KLJK�
(>140).

Pain to door time (minute), Door to needle time (minute), 
Pain-to-needle time (minute), Needle-to-balloon time (minute) 
were recorded. Collected data included demographic character-
istics, existing disease histories, Killip classification, smoking 
history, and laboratory tests.

Clinical Follow-up
%OHHGLQJV� ZHUH� FODVVLILHG� DFFRUGLQJ� WR� %OHHGLQJ� $FDGHPLF�
5HVHDUFK� &RQVRUWLXP� �%$5&�� GHILQLWLRQV� ������ %$5&� VFDOH�
����EOHHGLQJ�ZDV�DFFHSWHG�DV�PDMRU�EOHHGLQJ��$IWHU�FRQFRPLWDQW�
P2Y12 inhibitor therapy with a fibrinolytic, patients were 
followed for six months with medical consultation or by phone 
FDOO�WR�UHFRUG�0$&&(��PRUWDOLW\��P\RFDUGLDO�LQIDUFWLRQ��WDUJHW�
artery revascularization, stroke, and major bleeding.

Outcome Measures
Primary outcome: 6-month follow-up for all-cause mortality, 
major cardiovascular events, stroke, recurrent MI, target artery 
revascularization, and major bleeding.
Secondary outcome: Evaluation of patients at high risk for 
major adverse events, that is, those with CKD, over 75 years of 
age and using rivaroxaban.

Data Analysis
(Evaluation of Data Collection Tools)
Parametric tests were employed instead of a normality test to 
comply with the Central Limit Theorem (26). Continuous 
variables were analyzed using mean±standard deviation, 
minimum and maximum values, while categorical data were 
analyzed using percentages and frequencies values. The 
student's t-test statistic was applied to compare the means of the 
two groups. The association among categorical data was evalu-
ated using the Chi-Square, Fisher's Exact test, and Student's 
t-test statistic. 

Total survival was calculated using Kaplan-Meier curves. The 
difference in mortality and bleeding time compared to the 
P2Y12 inhibitor group was determined by the Log-Rank test, 
DQG� WKH�+D]DUG� UDWLR�FRHIILFLHQW�ZDV�JLYHQ�ZLWK�D�����FRQIL-
dence interval. TIME (day) was used as the variable, including 
the follow-up time or the time to reach the relevant event (Death 
DQG�%OHHGLQJ��

The risk coefficients (Relative Risk) of the variables thought to 
EH�DVVRFLDWHG�ZLWK�WKH�3�<���LQKLELWRU�ZHUH�JLYHQ�D�����&RQIL-
dence interval. The data was accepted with a suitable statistical 
threshold of p<0.05. The www.e-picos.com New York software 
and the MedCalc statistical package tool were used to analyze 
the data.

ÖZ
Amaç: 
ST-elevasyonlu miyokard enfarktüste tikagrelorun fibrinolitik 
LOH�D\QÕ�DQGD�X\JXODQPDVÕQÕQ�HWNLQOL÷L�YH�J�YHQOL÷L�EHOLUVL]OL÷L-
QL�NRUX\RU��dDOÕúPDPÕ]�ILEULQROLWLNOHU� LOH� WHGDYL�HGLOHQ��67�HO-
HYDV\RQOX�PL\RNDUG�HQIDUNW�V���67(0,�KDVWDODUÕQGD�WLNDJUHORU�
YH�NORSLGRJUHO�NDUúÕODúWÕUPD\Õ�YH�GH÷HUOHQGLUPH\L�DPDoODPDN-
WDGÕU�

Gereç ve Yöntemler: 
*HUL\H�G|Q�N�YH�NHVLWVHO�RODQ�EX�oDOÕúPD��.DVÕP������LOH�2FDN�
����� WDULKOHUL� DUDVÕQGD�� 3&,� \HWHQH÷L� ROPD\DQ� KDVWDQHGH�
JHUoHNOHúWLULOPLúWLU�� dDOÕúPD\D� ILEULQROLWLN� WHGDYL� YHULOHQ� YH�
WHGDYL�LoLQ�PXWODN�NRQWUHQGLNDV\RQX�ROPD\DQ����\Dú��VW������
STEMI’li hasta dahil edildi. Tikagrelor 94 hastaya, klopidogrel 
LVH����KDVWD\D�YHULOGL��+DVWDODUD�ILEULQROL]�LOH�Hú�]DPDQOÕ�RODUDN�
\�NOHPH�GR]ODUÕ�YHULOGL��DUGÕQGDQ�LGDPH�GR]ODUÕ�YHULOGL��%LULQFLO�
VRQXo�� W�P� QHGHQOHUH� ED÷OÕ� PRUWDOLWH�� PDM|U� NDUGL\RYDVN�OHU�
olaylar, inme, tekrarlayan miyokard enfarktüsü (MI), hedef 
GDPDU� UHYDVN�ODUL]DV\RQX� YH� PDM|U� NDQDPD� LoLQ� DOWÕ� D\OÕN�
WDNLSWL��øNLQFLO�VRQXo�����\DúÕQ��]HULQGHNL�KDVWDODUÕ��ULYDURNVD-
EDQ� NXOODQÕPÕQÕ� YH� NURQLN� E|EUHN� KDVWDOÕ÷Õ� RODQ� KDVWDODUGD�
JHOLúHFHN�PDM|U�DGYHUV�ROD\ODUÕ�GH÷HUOHQGLUPHNWL�

Bulgular: 
+DVWDQH� LoL� |O�P�� *)5� GH÷HUOHUL� ��������� PO�GN������ Pð���
5LYDUR[DEDQ�.XOODQÕPÕ��gO�PF�O�.DQDPD��%$5&�.DQDPD�7LS�
�����NDID�LoL�NDQDPD��PRUWDOLWH��LQPH��KHGHI�GDPDU�UHYDVN�ODU-
L]DV\RQX� YH� WHNUDUOD\DQ� PL\RNDUG� HQIDUNW�V�� �0,�� DoÕVÕQGDQ�
DQODPOÕ� IDUN� EXOXQPDGÕ� �S!������� .ORSLGRJUHO� NXOODQDQ� ���
KDVWDQÕQ� �
LQGH� YH� WLNDJUHORU� NXOODQDQ� ��� KDVWDQÕQ� �
�QGH�
PRUWDOLWH� J|]OHQPLúWLU� �/RJ�UDQN� WHVWL�� S������ +5 �����
����*$��������������7LNDJUHORU�YH�NORSLGRJUHO�NXOODQDQ�KDVWD-
ODUGD� %$5&� WLS� ���� NDQDPDVÕ� LVWDWLVWLNVHO� RODUDN� EHQ]HUGL�
�/RJ�UDQN�WHVWL��S������+5 ���������*$����������������

Sonuç: 
%X� oDOÕúPDGD�� WLNDJUHORUXQ� ILEULQROLWLN� WHGDYL� LOH� ELUOLNWH�
NXOODQÕPÕQÕQ� HWNLQOLN� YH� J�YHQOLN� DoÕVÕQGDQ� NORSLGRJUHO� LOH�
EHQ]HU�ROGX÷XQX�EXOGXN�

Anahtar Sözcükler: 
øNLOL�DQWLSODWHOHW�WHGDYL��)LEULQROL]��7LFDJUHORU��)DUPDNR�LQYD]LY�
reperfüzyon, Klopidogrel

INTRODUCTION
STEMI is an acute coronary syndrome requiring emergency 
reperfusion therapy. It is vital to restore coronary flow by reper-
fusion of the infarct-related artery as soon as possible to 
decrease mortality and morbidity (1-4). In STEMI patients, 
primary percutaneous coronary intervention (pPCI) is the 
recommended reperfusion method if administered on time 
(<120 minutes), but if pPCI is not possible and there are no 
contraindications, the preferred reperfusion therapy is fibrinoly-
sis (1,5-8).

Fibrinolysis, which breaks down thrombosis causing coronary 
artery occlusion, may induce a prothrombotic state (9-11). 
Therefore, additional treatment is needed to prevent the recur-
rence of thrombosis. In two large-scale randomized controlled 
trials (RCT), dual antiplatelet therapy (aspirin and clopidogrel) 
was found to decrease major cardiovascular events in STEMI 
patients treated with fibrinolytic (10,11). Clinical experience 
with the use of ticagrelor in combination with fibrinolytic is 
limited. Therefore, there is no evidence of long-term effects of 
ticagrelor, which provides quicker and more effectively P2Y12 
inhibition than clopidogrel in STEMI patients treated with 
fibrinolytic (11-14). Current guidelines advise dual antiplatelet 
medication (aspirin and clopidogrel) for STEMI patients treated 
with fibrinolytic (1,4,15).

Studies have shown that fibrinolytic-treated STEMI patients 
switching from clopidogrel to ticagrelor are linked with similar 
bleeding and ischemic results compared to patients continuing 
clopidogrel therapy (16-20). Information on co-administration 
of ticagrelor with fibrinolytic is insufficient.
In addition, there is little experience with patients over 75 years 
of age, those with chronic kidney disease (CKD), and patients at 
high risk of bleeding who take rivaroxaban.

Our study aims to compare and evaluate concomitant ticagrelor 
versus clopidogrel treatment in fibrinolytic-treated STEMI in 
terms of their effects on major adverse cardiac and cerebrovas-
FXODU� HYHQWV� �0$&&(��� GHDWK�� P\RFDUGLDO� LQIDUFWLRQ�� WDUJHW�
artery revascularization, stroke, and severe bleeding.  

 MATERIAL and METHODS
Study design and settings  
The retrospective cross-sectional study was carried out between 
November 2017 and January 2021 in Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO��6,51$.�785.(<���D�OHYHO���
hospital without PCI capability. Fibrinolytic and ticagrelor were 
administered to patients diagnosed with STEMI in our hospital. 
$IWHUZDUG�� WKH� SDWLHQWV� ZHUH� UHIHUUHG� WR� WKH� 3&,�FDSDEOH�
centers. The data of the patients who reapplied to our hospital 
for follow-up examination after discharge from PCI-capable 
centers were collected. The epicrisis reports were accessed from 
the hospital's digital archive with the official permission of the 
hospital management. Work permit and data usage permission 
were approved by the management of Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO�
�1R���������������(������������������'DWH�����-XO\��������

The study was approved, and the requirement for informed 
consent was waived by the Ethics Commission. (No: 2021-208- 
GHFLVLRQ�QXPEHU������'DWH����WK�$XJXVW��������7KH�VWXG\�ZDV�
FRQGXFWHG�LQ�OLQH�ZLWK�WKH�'HFODUDWLRQ�RI�+HOVLQNL��:RUN�SHUPLW�
and data usage permission were approved by the management 
RI� &L]UH� 'U�6HODKDWWLQ� &,=5(/,2*/8� 6WDWH� +RVSLWDO��1R��
�������������(������������������'DWH�����-XO\�������

RESULTS
$�WRWDO�RI�����SDWLHQWV�����RI�ZKRP�ZHUH�RYHU����\HDUV�ROG��ZKR�
were diagnosed with STEMI and started fibrinolytic therapy in 
the emergency department between 2017 and 2021 were includ-
ed in the study. In this process, 9 STEMI patients with cardiac 
arrest in the emergency department and four data loss or 
inaccessibility were excluded (Figure 1).

The average age of the total patients included in the trial was 
61.2±11.4, the mean age of those treated with clopidogrel was 
60.5±11.4, and those treated with ticagrelor were 61.8±11.5, 
showing no substantial difference (Table I).  
7KHUH�ZDV�QR�GLIIHUHQFH�LQ�WKH�PHDQ�*5$&(�ULVN�VFRUH��V\PS-
tom-door-needle-angio times, echocardiographic findings, 
length of hospital stay, and laboratory and cardiac parameters 
according to the P2Y12 inhibitor applied (Table I).

,Q�SDWLHQWV�WUHDWHG�ZLWK�&ORSLGRJUHO��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, Cardiac Parameter 
UHVXOW��%$5&�EORRG�W\SH������������/9()�YDOXH�DQG�&ODVVLILFD-
tion, target vessel revascularization, recurrent MI, Failed fibrino-
O\WLF� (&*� FULWHULD�� 5LYDUR[DEDQ� XVH�� DQG� *5$&(� ULVN� VFRUH�
�S!�������+RZHYHU��*)5�VWDWXV�ZDV�OLQNHG�WR�PRUWDOLW\��S �������
,Q� WKRVH�ZLWK�PRUWDOLW\������KDG�D�*)5�����P/�PLQ������Pð��
DQG�ZLWKRXW�PRUWDOLW\�������KDG�*)5�����P/�PLQ������Pð�

,Q�SDWLHQWV�WUHDWHG�ZLWK�7LFDJUHORU��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, LVEF value and 
Classification, target vessel revascularization, recurrent MI, 
Criteria for failed fibrinolytic ECG, Rivaroxaban use, GFR, and 
*5$&(�ULVN�VFRUH� �S!�������+RZHYHU�� IDLOHG� ILEULQRO\WLF�(&*�
criteria were associated with mortality (p<0.05). Failed fibrino-

O\WLF�(&*�FULWHULD�ZHUH�REVHUYHG�LQ�����RI�WKRVH�ZLWK�PRUWDOLW\�
DQG�������ZLWKRXW�PRUWDOLW\��%$5&�EOHHGLQJ� W\SH� ����� �� �����
ZDV� DOVR� DVVRFLDWHG� ZLWK� PRUWDOLW\� �S�������� %$5&� W\SH� ����
EOHHGLQJ�ZDV�GHWHFWHG� LQ���SDWLHQWV� �������ZLWK�PRUWDOLW\�DQG�
WZR�SDWLHQWV���������ZLWKRXW�PRUWDOLW\�

There was no difference in the risks of in-hospital death, Killip 
classification 2-4, Failed fibrinolytic ECG criterion, GFR, 
5LYDUR[DEDQ� 86(�� )DWDO� %OHHGLQJ�� %$5&� %OHHGLQJ� 7\SH�
����������� ,QWUDFUDQLDO� %OHHGLQJ�� 0RUWDOLW\�� LVFKHPLF� VWURNH��
target vessel revascularization, and presence of recurrent MI in 
patients treated with Ticagrelor against treated with Clopidogrel 
(p>0.05) (Figure 2).

��
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$V�VHHQ�LQ�)LJXUH���
,Q� WKLV� VWXG\�� %$5&� 7\SH� ���� EOHHGLQJ� ZDV� GHWHFWHG� LQ� ��
patients using clopidogrel and five patients using ticagrelor. In 
this case, the chi-square statistic was 0.086, and the p-value was 
������JUHDWHU�WKDQ�������/RJ�UDQN�WHVW��S������+5 ���������&,��

���������������$FFRUGLQJO\��WKH�VWDWLVWLFDO�UHVXOW�LQGLFDWHV�WKDW�WKH�
survival curves did not differ significantly, or the factor (P2Y12 
LQKLELWRU��YDULDEOH�GLG�QRW�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�WKH�%$5&�
W\SH�����EOHHGLQJ�GXUDWLRQ��S!������

DISCUSSION
In this study, we found the use of ticagrelor with fibrinolytic 
WUHDWPHQW� ZDV� VLPLODU� WR� FORSLGRJUHO� LQ� WHUPV� RI� 0$&&(��
mortality, myocardial infarction, target artery revascularization, 
stroke, and severe bleeding (p>0.05).  
Despite the decrease in the use of fibrinolytic in STEMI patients 
worldwide, fibrinolytic therapy continues to maintain its impor-
tance because there are still hospitals far from a PCI-capable 
FHQWHU��$V�D�UHVXOW��XSGDWHG�LQIRUPDWLRQ�DERXW�67(0,�SDWLHQWV�
WUHDWHG�ZLWK�ILEULQRO\WLF�LV�DOZD\V�QHHGHG��$OWKRXJK�WLFDJUHORU�
therapy provides many benefits compared to clopidogrel in 
UHGXFLQJ� PDMRU� FDUGLRYDVFXODU� HYHQWV� �0$&(�� LQ� SDWLHQWV�
undergoing pPCI, data on its use with fibrinolytic are limited 
(27-29). 

Therefore, new guidelines urge dual antiplatelet treatment with 
aspirin and clopidogrel in combination to fibrinolytic therapy in 
patients with STEMI (1,5,14,15). Use of ticagrelor was not 
recommended within 24 hours of fibrinolytic therapy due to the 
paucity of clinical studies supporting the safety of using ticagre-
lor with fibrinolytic in guidelines (1,5,14,15). Clinical studies of 
ticagrelor in STEMI patients receiving fibrinolytic have been 
done to fill this knowledge gap (16-20). Patients over 75 years 
of age were excluded from these studies, and some patients 
were switched to ticagrelor after using clopidogrel as first-line 
therapy. Ticagrelor was not advised for patients over 75 years of 
age treated with fibrinolytic.Our study is the first clinical trial to 
compare ticagrelor with clopidogrel simultaneously received 
with fibrinolytic in STEMI patients, including patients over 18 
years of age (including 75 years of age), patients with CKD, and 
patients receiving rivaroxaban. The parameters in Table I in 
STEMI patients did not differ or correlate according to the 
P2Y12 inhibitor used, indicating no confounding effects 
between the patient groups (p>0.05). There was no difference or 
correlation between both the groups in terms of above 75 years 
of age, demographic and clinical characteristics, laboratory 
finGLQJV��OHIW�YHQWULFXODU�HMHFWLRQ�IUDFWLRQ��0,�W\SH��*5$&(�ULVN�
score, symptom to needle time, failed thrombolytic ECG criteria, 
UHFXUUHQW�0,��%$5&�EOHHGLQJ��DQG�PRUWDOLW\��S!�������,Q�67(0,�
patients younger than 75 years of age, similar TIMI major bleed-
LQJ�ZDV�GHWHFWHG�ZLWKLQ����GD\V�RI�D�ODWH�VZLWFK�IURP�FORSLGRJUHO�
to ticagrelor after fibrinolytic therapy compared to patients who 
continued on clopidogrel (16). 

$FFRUGLQJ�WR�WKH�75($7�VWXG\��WKH����PRQWK�PDMRU�FDUGLRYDVFX-
lar event rates of ticagrelor and clopidogrel were similar in 
fibrinolytic-treated STEMI patients younger than 75 years of age 
(17). Welsh RC et al., found that switching from clopidogrel to 
ticagrelor after fibrinolysis was associated with reduced recurrent 
LVFKHPLF�HYHQWV�DW�RQH�\HDU��$GGLWLRQDOO\��LQ�WKLV�VWXG\��WKHUH�ZHUH�
no substantial differences between major bleeding and intracere-
bral hemorrhage (18). In the MIRTOS study, there was no 
substantial difference between the ticagrelor and clopidogrel 
treated randomized groups of STEMI patients receiving fibrino-
O\WLF�WKHUDS\�LQ�WHUPV�RI�0$&(�DQG�PDMRU�EOHHGLQJ�HYHQWV�������
&RQHU�$�� HW� DO��� GHWHUPLQHG� WKDW� VZLWFKLQJ� IURP� FORSLGRJUHO� WR�
ticagrelor at 48 hours following fibrinolytic administration was 
VLPLODUO\�VDIH��0$&(�DQG�PDMRU�EOHHGLQJ��LQ�SDWLHQWV�������,Q�RXU�

study, there was no difference in patients aged 18-75 year groups 
LQFOXGLQJ� WKH� ULVNV� RI�� LQ�KRVSLWDO� GHDWK�� IDWDO� EOHHGLQJ�� EDUF�
bleeding type ����������� LQWUDFUDQLDO�EOHHGLQJ��PRUWDOLW\��VWURNH��
target vessel revascularization, and recurrent mi in those treated 
with ticagrelor compared with clopidogrel (p>0.05). There was 
no statistically significant difference between the ticagrelor and 
clopidogrel groups of major bleeding and mortality (major bleed-
LQJ��/RJ�UDQN�WHVW��S������+5 ����������&,����������������PRUWDO-
LW\�� /RJ�UDQN� WHVW�� S������ +5 ����� ������ &,�� ������������:H�
found that the concomitant administration of ticagrelor in STEMI 
patients who preferred pharmacoinvasive reperfusion therapy 
was safe for six months.

In a clinical study evaluating the factors affecting the in-hospital 
mortality of patients given fibrinolytic for STEMI, it was found 
that patients who developed mortality had high rates of CKD, 
GLDEHWHV�PHOOLWXV��'0���*5$&(�VFRUH��.LOOLS�FODVV������DQG�KDG�
ORZ�/9()�IRXQG�������$OWKRXJK�WKH�JURXS�RI�&.'�SDWLHQWV�XVLQJ�
clopidogrel was associated with mortality in our study, it was not 
linked to patients using ticagrelor (p:0.051 p:0.99). There was no 
FRUUHODWLRQ� EHWZHHQ�/9()�YDOXH��*5$&(� ULVN� VFRUH�� DJH�� DQG�
KLVWRU\�RI�GLVHDVHV�ZLWK�PRUWDOLW\���$OWKRXJK�WKH�XVH�RI�WLFDJUHORU�
was not linked to major bleeding in patient groups with a high 
*5$&(�ULVN� VFRUH�� WKH�XVH�RI�FORSLGRJUHO�ZDV�DVVRFLDWHG�ZLWK�
increased major bleeding. Therefore, we determined that ticagre-
lor administration in addition to fibrinolytic therapy is safer than 
FORSLGRJUHO�LQ�SDWLHQWV�ZLWK�KLJK�*5$&(�ULVN�VFRUHV��&RQVLGHU-
ing its relationship with mortality, although major bleeding in 
patients using clopidogrel was not associated with mortality, 
major bleeding in the group of patients using ticagrelor had 
higher mortality. 

In a trial comparing the effectiveness and safety of ticagrelor 
against clopidogrel in STEMI patients aged 75 and up, ticagrelor 
was linked to a lower risk of major cardiac and cerebrovascular 
HYHQWV� �0$&&(�� ������+RZHYHU�� LW� GLG� QRW� GLIIHU� LQ� WHUPV� RI�
1-year mortality and bleeding events.  While there was no associ-
ation with stroke in patients over 75 years of age using clopido-
grel, it was linked to stroke in patients using ticagrelor (p>0.05 
p<0.05, respectively). There is a paucity of evidence on the use of 
P2Y12 inhibitors in addition to fibrinolytic treatment in STEMI 
patients with chronic kidney disease (16,17). Studies have 
excluded patients with CKD (16,17). Since the administration of 
fibrinolytic in CKD patients is not a major contraindication, we 
included CKD patients in our study.  Information in the literature 
regarding the use of fibrinolytic in CKD patients is generally 
EDVHG�RQ�H[SHULHQFH�ZLWK�SDWLHQWV�JLYHQ�DOWHSODVH��73$��GXH�WR�
ischemic blood flow. There are currently no clinical studies 
comparing the use of ticagrelor and clopidogrel in CKD patients 
XQGHUJRLQJ�ILEULQRO\WLF� WUHDWPHQW� IRU�67(0,����������$OWKRXJK�
there are studies in the literature that reported increased major 
bleeding and mortality in CKD patients treated with fibrinolytic 
agents for ischemic stroke, there are also studies that concluded 
that CKD did not affect adverse outcomes such as major bleeding 
DQG�GHDWK��,Q�RXU�VWXG\��DOWKRXJK�*)5�����P/�PLQ������Pð��ZDV�
not associated with major bleeding and mortality in patients using 
ticagrelor, an increase was found in major bleeding and mortality 
in those using clopidogrel. We found that ticagrelor is a safer 

alternative than clopidogrel in CKD patients medicated with 
fibrinolytic. In STEMI patients, Mega JL et al. discovered that 
using aspirin, clopidogrel, or rivaroxaban decreased the risk of 
mortality, heart attack, or stroke owing to cardiovascular events, 
and there was no substantial elevated risk of lethal bleeding when 
FRPSDUHG�WR�SODFHER�������1R�SDWLHQWV�ZHUH�XVLQJ�ILEULQRO\WLF�LQ�
this clinical study, nor were there any use of ticagrelor. Our study 
compared ticagrelor and clopidogrel in patients using rivaroxaban 
revealed no relationship with major bleeding and mortality.  
Co-administration of a potent antiplatelet agent such as ticagrelor 
along with fibrinolysis may result in an increased risk of bleeding.  
:KLOH�WKH�0$&&(�DQG�PDMRU�EOHHGLQJ�UHVXOWV�RI�VWXGLHV�WR�GDWH�
have been encouraging, evidence for concomitant use of ticagre-
lor and fibrinolytic is still lacking.  The studies have done so far 
may encourage more comprehensive studies. Limitations: Four 
patients were ruled out of the research due to the difficulty of 
following up on patients whose places of residence changed. Due 
to the 6-month follow-up of our patients, we could not comment 
on the 12-month effects. The most rigorous way to evaluate the 
benefits of treatment is through randomized controlled clinical 
trials. Due to the small number of patients, our results cannot be 
generalized but may be informative for future large-scale 
randomized clinical trials.

CONCLUSION
In STEMI patients, regardless of being over or under 75, 
ticagrelor therapy given concurrently with fibrinolytic therapy 
is comparable to clopidogrel including all mortality, major 
cardiovascular events, stroke, recurrent MI, target artery revas-
cularization, and major bleeding. In conclusion, compared to 
clopidogrel, ticagrelor shows a similar safety profile over six 
months in STEMI patients treated with fibrinolytic.
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$V�VHHQ�LQ�)LJXUH���
In this study, bleeding was detected 
in 16 of 86 patients using clopido-
grel and in 17 of 94 patients using 
ticagrelor. In this case, the 
chi-square statistic was 0.007, and 
WKH� S�YDOXH� ZDV� ������ JUHDWHU� WKDQ�
����� �/RJ�UDQN� WHVW�� S������
+5 ����� ����&,�� ����� �� ��������
$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW�
indicates that the survival curves did 
not differ significantly, or the factor 
(P2Y12 inhibitor) variable did not 
significantly affect the duration of 
bleeding (p>0.05).

Figure 2: Relationship of clinical findings with P2Y12 inhibitor Use and  relative risk coefficients (Ticagrelor/Clopidogrel).

Figure 3: Graph of survival (survival) 
�����������������SUREDELOLWLHV�����YV��
�����������������7LPH��%OHHGLQJ��

$V�VHHQ�LQ�)LJXUH���
In this study, mortality was observed in 5 of 86 patients using 
clopidogrel and in 4 of 94 patients using ticagrelor (Log-rank 
WHVW��S������+5 ���������&,��������������

$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW� LQGLFDWHV� WKDW� WKH� VXUYLYDO�
curves did not differ significantly, or the factor (P2Y12 inhibi-
tor) variable did not have a substantial effect on the time to 
exitus (p>0.05).



ABSTRACT
Objective: 
The effectiveness and safety of administration of ticagrelor simultaneously with fibrinolytic in 
ST-elevation miyocard infarction (STEMI) remains unclear. Our study aims to compare and 
evaluate ticagrelor and clopidogrel in STEMI patients treated with fibrinolytic.

Material and Methods: 
This retrospective and cross-sectional study was conducted in a non-PCI-capable hospital 
between November 2017 and January 2021. The study consisted of 180 STEMI patients over 18 
years of age who were given fibrinolytic therapy and had no absolute contraindications for 
treatment. Ticagrelor was given to 94 patients and clopidogrel was given to 86 patients. Loading 
doses were given to patients concurrently with fibrinolysis, followed by maintenance doses. The 
primary outcome was six-month follow-up for all-cause mortality, major cardiovascular events, 
stroke, recurrent MI, target artery revascularization, and severe bleeding. The secondary 
outcome was to evaluate patients over 75 years of age, use of rivaroxaban, and major adverse 
events that will develop in patients with chronic kidney disease.

Results: 
There was no substantial difference between the groups in terms of in-hospital death, GFR values 
���������PO�PLQ�������Pð���5LYDUR[DEDQ�XVH��IDWDO�EOHHGLQJ��%$5&�%OHHGLQJ�7\SH������LQWUDFUD-
nial bleeding, mortality, stroke, target vessel revascularization, and recurrent MI (p>0.05). 
Mortality was observed in 5 of 86 patients using clopidogrel and in 4 of 94 patients using ticagre-
ORU�� �/RJ�UDQN� WHVW�� S������ +5 ����� ����&,�� ������������� 7KH� %$5&� W\SH� ���� EOHHGLQJ� LQ�
patients using ticagrelor and clopidogrel were statistically similar. (Log-rank test, p:0.77 
+5 ���������&,����������������

Conclusions: 
In this study, we found that ticagrelor was equally effective and safe as clopidogrel when used 
with fibrinolytic treatment. 

Key Words:  
Dual antiplatelet therapy, Fibrinolysis, Ticagrelor, Pharmaco-invasive reperfusion, Clopidogrel

Selection of participants
$OO� 67(0,� SDWLHQWV� RYHU� ��� �LQFOXGLQJ� WKRVH� RYHU� ���� ZKR�
applied with clinical and electrocardiogram (ECG) indications 
for fibrinolytic therapy and had no absolute contraindications 
were enrolled in the study (21). Patients with major contraindi-
FDWLRQV�� FRURQDU\� DUWHU\� E\SDVV� JUDIWLQJ� �&$%*��� RU�PHGLFDO�
treatment decisions as a result of PCI, who did not undergo PCI 
due to bleeding and whose records could not be reached were 
excluded from the study.

Study Protocol
Patients who were found to have acute STEMI in the ECG at the 
time of admission to the emergency department within 12 hours 
after the commencement of symptoms and patients who were 
suitable for fibrinolytic treatment were included in the research. 
Intravenous doses of tenecteplase (half dose for patients over 75 
years of age) calculated according to the administration protocol 
recommended in the guideline were administered to patients 
without absolute contraindications for fibrinolytic therapy (1). 
$OO�SDWLHQWV�UHFHLYHG�FRQFRPLWDQW�DQWLSODWHOHW�DQG�DQWLFRDJXODQW�
therapy with fibrinolytic therapy.  The patients were loaded with 
����PJ�RI�DFHW\OVDOLF\OLF�DFLG�DQG�WKHQ�FRQWLQXHG�DV�����PJ�SHU�
day. Low molecular weight heparin was given as an anticoagu-
lant according to the recommended dose in the guideline (1).

$V�WKH�FORSLGRJUHO�WUHDWPHQW�SURWRFRO��SDWLHQWV�ZHUH�JLYHQ�����
mg loading dose and 75 mg maintenance dose, and as the 
ticagrelor treatment protocol, patients were given 180 mg 
loading dose and 90 mg maintenance dose twice.

$IWHU�GLVFKDUJH��WKH�ILUVW�JLYHQ�LQKLELWRU�ZDV�FRQWLQXHG�ZLWKRXW�
change. Patients who switched from one inhibitor to another 
were excluded from the study. In addition, without delaying the 
referral to the emergency department, left ventricular ejection 
IUDFWLRQ��/9()��DQG�OHIW�DWULDO��/$��GLDPHWHU�ZHUH�FDOFXODWHG�E\�
echocardiography. LVEF value was grouped according to the 
ESC Guidelines (1). Patients treated with fibrinolytic were 
referred to a certified PCI center for an early invasive coronary 
angiography procedure 2 to 24 hours later. Failed fibrinolytic 
ECG criterion was accepted as at least 50 percent unresolved ST 
elevation on the electrocardiogram (22). Chronic kidney disease 
(CKD) was defined as Cockcroft-Gault formula estimated 
*ORPHUXODU� ILOWUDWLRQ� UDWH� �*)5�� ���� P/�PLQ�� �PO�PLQ�������
Pð�� ������ 7KH� *OREDO� 5HJLVWU\� RI� $FXWH� &RURQDU\� (YHQWV�
�*5$&(�� ULVN� VFRUH� ZDV� FDOFXODWHG� IRU� SUH�UHSHUIXVLRQ� ULVN�
DVVHVVPHQW�LQ�WKH�DFXWH�SKDVH�������7KH�*5$&(�ULVN�VFRUH�ZDV�
GLYLGHG�LQWR�JURXSV�DV�ORZ���������PHGLXP������������DQG�KLJK�
(>140).

Pain to door time (minute), Door to needle time (minute), 
Pain-to-needle time (minute), Needle-to-balloon time (minute) 
were recorded. Collected data included demographic character-
istics, existing disease histories, Killip classification, smoking 
history, and laboratory tests.

Clinical Follow-up
%OHHGLQJV� ZHUH� FODVVLILHG� DFFRUGLQJ� WR� %OHHGLQJ� $FDGHPLF�
5HVHDUFK� &RQVRUWLXP� �%$5&�� GHILQLWLRQV� ������ %$5&� VFDOH�
����EOHHGLQJ�ZDV�DFFHSWHG�DV�PDMRU�EOHHGLQJ��$IWHU�FRQFRPLWDQW�
P2Y12 inhibitor therapy with a fibrinolytic, patients were 
followed for six months with medical consultation or by phone 
FDOO�WR�UHFRUG�0$&&(��PRUWDOLW\��P\RFDUGLDO�LQIDUFWLRQ��WDUJHW�
artery revascularization, stroke, and major bleeding.

Outcome Measures
Primary outcome: 6-month follow-up for all-cause mortality, 
major cardiovascular events, stroke, recurrent MI, target artery 
revascularization, and major bleeding.
Secondary outcome: Evaluation of patients at high risk for 
major adverse events, that is, those with CKD, over 75 years of 
age and using rivaroxaban.

Data Analysis
(Evaluation of Data Collection Tools)
Parametric tests were employed instead of a normality test to 
comply with the Central Limit Theorem (26). Continuous 
variables were analyzed using mean±standard deviation, 
minimum and maximum values, while categorical data were 
analyzed using percentages and frequencies values. The 
student's t-test statistic was applied to compare the means of the 
two groups. The association among categorical data was evalu-
ated using the Chi-Square, Fisher's Exact test, and Student's 
t-test statistic. 

Total survival was calculated using Kaplan-Meier curves. The 
difference in mortality and bleeding time compared to the 
P2Y12 inhibitor group was determined by the Log-Rank test, 
DQG� WKH�+D]DUG� UDWLR�FRHIILFLHQW�ZDV�JLYHQ�ZLWK�D�����FRQIL-
dence interval. TIME (day) was used as the variable, including 
the follow-up time or the time to reach the relevant event (Death 
DQG�%OHHGLQJ��

The risk coefficients (Relative Risk) of the variables thought to 
EH�DVVRFLDWHG�ZLWK�WKH�3�<���LQKLELWRU�ZHUH�JLYHQ�D�����&RQIL-
dence interval. The data was accepted with a suitable statistical 
threshold of p<0.05. The www.e-picos.com New York software 
and the MedCalc statistical package tool were used to analyze 
the data.

ÖZ
Amaç: 
ST-elevasyonlu miyokard enfarktüste tikagrelorun fibrinolitik 
LOH�D\QÕ�DQGD�X\JXODQPDVÕQÕQ�HWNLQOL÷L�YH�J�YHQOL÷L�EHOLUVL]OL÷L-
QL�NRUX\RU��dDOÕúPDPÕ]�ILEULQROLWLNOHU� LOH� WHGDYL�HGLOHQ��67�HO-
HYDV\RQOX�PL\RNDUG�HQIDUNW�V���67(0,�KDVWDODUÕQGD�WLNDJUHORU�
YH�NORSLGRJUHO�NDUúÕODúWÕUPD\Õ�YH�GH÷HUOHQGLUPH\L�DPDoODPDN-
WDGÕU�

Gereç ve Yöntemler: 
*HUL\H�G|Q�N�YH�NHVLWVHO�RODQ�EX�oDOÕúPD��.DVÕP������LOH�2FDN�
����� WDULKOHUL� DUDVÕQGD�� 3&,� \HWHQH÷L� ROPD\DQ� KDVWDQHGH�
JHUoHNOHúWLULOPLúWLU�� dDOÕúPD\D� ILEULQROLWLN� WHGDYL� YHULOHQ� YH�
WHGDYL�LoLQ�PXWODN�NRQWUHQGLNDV\RQX�ROPD\DQ����\Dú��VW������
STEMI’li hasta dahil edildi. Tikagrelor 94 hastaya, klopidogrel 
LVH����KDVWD\D�YHULOGL��+DVWDODUD�ILEULQROL]�LOH�Hú�]DPDQOÕ�RODUDN�
\�NOHPH�GR]ODUÕ�YHULOGL��DUGÕQGDQ�LGDPH�GR]ODUÕ�YHULOGL��%LULQFLO�
VRQXo�� W�P� QHGHQOHUH� ED÷OÕ� PRUWDOLWH�� PDM|U� NDUGL\RYDVN�OHU�
olaylar, inme, tekrarlayan miyokard enfarktüsü (MI), hedef 
GDPDU� UHYDVN�ODUL]DV\RQX� YH� PDM|U� NDQDPD� LoLQ� DOWÕ� D\OÕN�
WDNLSWL��øNLQFLO�VRQXo�����\DúÕQ��]HULQGHNL�KDVWDODUÕ��ULYDURNVD-
EDQ� NXOODQÕPÕQÕ� YH� NURQLN� E|EUHN� KDVWDOÕ÷Õ� RODQ� KDVWDODUGD�
JHOLúHFHN�PDM|U�DGYHUV�ROD\ODUÕ�GH÷HUOHQGLUPHNWL�

Bulgular: 
+DVWDQH� LoL� |O�P�� *)5� GH÷HUOHUL� ��������� PO�GN������ Pð���
5LYDUR[DEDQ�.XOODQÕPÕ��gO�PF�O�.DQDPD��%$5&�.DQDPD�7LS�
�����NDID�LoL�NDQDPD��PRUWDOLWH��LQPH��KHGHI�GDPDU�UHYDVN�ODU-
L]DV\RQX� YH� WHNUDUOD\DQ� PL\RNDUG� HQIDUNW�V�� �0,�� DoÕVÕQGDQ�
DQODPOÕ� IDUN� EXOXQPDGÕ� �S!������� .ORSLGRJUHO� NXOODQDQ� ���
KDVWDQÕQ� �
LQGH� YH� WLNDJUHORU� NXOODQDQ� ��� KDVWDQÕQ� �
�QGH�
PRUWDOLWH� J|]OHQPLúWLU� �/RJ�UDQN� WHVWL�� S������ +5 �����
����*$��������������7LNDJUHORU�YH�NORSLGRJUHO�NXOODQDQ�KDVWD-
ODUGD� %$5&� WLS� ���� NDQDPDVÕ� LVWDWLVWLNVHO� RODUDN� EHQ]HUGL�
�/RJ�UDQN�WHVWL��S������+5 ���������*$����������������

Sonuç: 
%X� oDOÕúPDGD�� WLNDJUHORUXQ� ILEULQROLWLN� WHGDYL� LOH� ELUOLNWH�
NXOODQÕPÕQÕQ� HWNLQOLN� YH� J�YHQOLN� DoÕVÕQGDQ� NORSLGRJUHO� LOH�
EHQ]HU�ROGX÷XQX�EXOGXN�

Anahtar Sözcükler: 
øNLOL�DQWLSODWHOHW�WHGDYL��)LEULQROL]��7LFDJUHORU��)DUPDNR�LQYD]LY�
reperfüzyon, Klopidogrel

INTRODUCTION
STEMI is an acute coronary syndrome requiring emergency 
reperfusion therapy. It is vital to restore coronary flow by reper-
fusion of the infarct-related artery as soon as possible to 
decrease mortality and morbidity (1-4). In STEMI patients, 
primary percutaneous coronary intervention (pPCI) is the 
recommended reperfusion method if administered on time 
(<120 minutes), but if pPCI is not possible and there are no 
contraindications, the preferred reperfusion therapy is fibrinoly-
sis (1,5-8).

Fibrinolysis, which breaks down thrombosis causing coronary 
artery occlusion, may induce a prothrombotic state (9-11). 
Therefore, additional treatment is needed to prevent the recur-
rence of thrombosis. In two large-scale randomized controlled 
trials (RCT), dual antiplatelet therapy (aspirin and clopidogrel) 
was found to decrease major cardiovascular events in STEMI 
patients treated with fibrinolytic (10,11). Clinical experience 
with the use of ticagrelor in combination with fibrinolytic is 
limited. Therefore, there is no evidence of long-term effects of 
ticagrelor, which provides quicker and more effectively P2Y12 
inhibition than clopidogrel in STEMI patients treated with 
fibrinolytic (11-14). Current guidelines advise dual antiplatelet 
medication (aspirin and clopidogrel) for STEMI patients treated 
with fibrinolytic (1,4,15).

Studies have shown that fibrinolytic-treated STEMI patients 
switching from clopidogrel to ticagrelor are linked with similar 
bleeding and ischemic results compared to patients continuing 
clopidogrel therapy (16-20). Information on co-administration 
of ticagrelor with fibrinolytic is insufficient.
In addition, there is little experience with patients over 75 years 
of age, those with chronic kidney disease (CKD), and patients at 
high risk of bleeding who take rivaroxaban.

Our study aims to compare and evaluate concomitant ticagrelor 
versus clopidogrel treatment in fibrinolytic-treated STEMI in 
terms of their effects on major adverse cardiac and cerebrovas-
FXODU� HYHQWV� �0$&&(��� GHDWK�� P\RFDUGLDO� LQIDUFWLRQ�� WDUJHW�
artery revascularization, stroke, and severe bleeding.  

 MATERIAL and METHODS
Study design and settings  
The retrospective cross-sectional study was carried out between 
November 2017 and January 2021 in Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO��6,51$.�785.(<���D�OHYHO���
hospital without PCI capability. Fibrinolytic and ticagrelor were 
administered to patients diagnosed with STEMI in our hospital. 
$IWHUZDUG�� WKH� SDWLHQWV� ZHUH� UHIHUUHG� WR� WKH� 3&,�FDSDEOH�
centers. The data of the patients who reapplied to our hospital 
for follow-up examination after discharge from PCI-capable 
centers were collected. The epicrisis reports were accessed from 
the hospital's digital archive with the official permission of the 
hospital management. Work permit and data usage permission 
were approved by the management of Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO�
�1R���������������(������������������'DWH�����-XO\��������

The study was approved, and the requirement for informed 
consent was waived by the Ethics Commission. (No: 2021-208- 
GHFLVLRQ�QXPEHU������'DWH����WK�$XJXVW��������7KH�VWXG\�ZDV�
FRQGXFWHG�LQ�OLQH�ZLWK�WKH�'HFODUDWLRQ�RI�+HOVLQNL��:RUN�SHUPLW�
and data usage permission were approved by the management 
RI� &L]UH� 'U�6HODKDWWLQ� &,=5(/,2*/8� 6WDWH� +RVSLWDO��1R��
�������������(������������������'DWH�����-XO\�������

RESULTS
$�WRWDO�RI�����SDWLHQWV�����RI�ZKRP�ZHUH�RYHU����\HDUV�ROG��ZKR�
were diagnosed with STEMI and started fibrinolytic therapy in 
the emergency department between 2017 and 2021 were includ-
ed in the study. In this process, 9 STEMI patients with cardiac 
arrest in the emergency department and four data loss or 
inaccessibility were excluded (Figure 1).

The average age of the total patients included in the trial was 
61.2±11.4, the mean age of those treated with clopidogrel was 
60.5±11.4, and those treated with ticagrelor were 61.8±11.5, 
showing no substantial difference (Table I).  
7KHUH�ZDV�QR�GLIIHUHQFH�LQ�WKH�PHDQ�*5$&(�ULVN�VFRUH��V\PS-
tom-door-needle-angio times, echocardiographic findings, 
length of hospital stay, and laboratory and cardiac parameters 
according to the P2Y12 inhibitor applied (Table I).

,Q�SDWLHQWV�WUHDWHG�ZLWK�&ORSLGRJUHO��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, Cardiac Parameter 
UHVXOW��%$5&�EORRG�W\SH������������/9()�YDOXH�DQG�&ODVVLILFD-
tion, target vessel revascularization, recurrent MI, Failed fibrino-
O\WLF� (&*� FULWHULD�� 5LYDUR[DEDQ� XVH�� DQG� *5$&(� ULVN� VFRUH�
�S!�������+RZHYHU��*)5�VWDWXV�ZDV�OLQNHG�WR�PRUWDOLW\��S �������
,Q� WKRVH�ZLWK�PRUWDOLW\������KDG�D�*)5�����P/�PLQ������Pð��
DQG�ZLWKRXW�PRUWDOLW\�������KDG�*)5�����P/�PLQ������Pð�

,Q�SDWLHQWV�WUHDWHG�ZLWK�7LFDJUHORU��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, LVEF value and 
Classification, target vessel revascularization, recurrent MI, 
Criteria for failed fibrinolytic ECG, Rivaroxaban use, GFR, and 
*5$&(�ULVN�VFRUH� �S!�������+RZHYHU�� IDLOHG� ILEULQRO\WLF�(&*�
criteria were associated with mortality (p<0.05). Failed fibrino-

O\WLF�(&*�FULWHULD�ZHUH�REVHUYHG�LQ�����RI�WKRVH�ZLWK�PRUWDOLW\�
DQG�������ZLWKRXW�PRUWDOLW\��%$5&�EOHHGLQJ� W\SH� ����� �� �����
ZDV� DOVR� DVVRFLDWHG� ZLWK� PRUWDOLW\� �S�������� %$5&� W\SH� ����
EOHHGLQJ�ZDV�GHWHFWHG� LQ���SDWLHQWV� �������ZLWK�PRUWDOLW\�DQG�
WZR�SDWLHQWV���������ZLWKRXW�PRUWDOLW\�

There was no difference in the risks of in-hospital death, Killip 
classification 2-4, Failed fibrinolytic ECG criterion, GFR, 
5LYDUR[DEDQ� 86(�� )DWDO� %OHHGLQJ�� %$5&� %OHHGLQJ� 7\SH�
����������� ,QWUDFUDQLDO� %OHHGLQJ�� 0RUWDOLW\�� LVFKHPLF� VWURNH��
target vessel revascularization, and presence of recurrent MI in 
patients treated with Ticagrelor against treated with Clopidogrel 
(p>0.05) (Figure 2).
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$V�VHHQ�LQ�)LJXUH���
,Q� WKLV� VWXG\�� %$5&� 7\SH� ���� EOHHGLQJ� ZDV� GHWHFWHG� LQ� ��
patients using clopidogrel and five patients using ticagrelor. In 
this case, the chi-square statistic was 0.086, and the p-value was 
������JUHDWHU�WKDQ�������/RJ�UDQN�WHVW��S������+5 ���������&,��

���������������$FFRUGLQJO\��WKH�VWDWLVWLFDO�UHVXOW�LQGLFDWHV�WKDW�WKH�
survival curves did not differ significantly, or the factor (P2Y12 
LQKLELWRU��YDULDEOH�GLG�QRW�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�WKH�%$5&�
W\SH�����EOHHGLQJ�GXUDWLRQ��S!������

DISCUSSION
In this study, we found the use of ticagrelor with fibrinolytic 
WUHDWPHQW� ZDV� VLPLODU� WR� FORSLGRJUHO� LQ� WHUPV� RI� 0$&&(��
mortality, myocardial infarction, target artery revascularization, 
stroke, and severe bleeding (p>0.05).  
Despite the decrease in the use of fibrinolytic in STEMI patients 
worldwide, fibrinolytic therapy continues to maintain its impor-
tance because there are still hospitals far from a PCI-capable 
FHQWHU��$V�D�UHVXOW��XSGDWHG�LQIRUPDWLRQ�DERXW�67(0,�SDWLHQWV�
WUHDWHG�ZLWK�ILEULQRO\WLF�LV�DOZD\V�QHHGHG��$OWKRXJK�WLFDJUHORU�
therapy provides many benefits compared to clopidogrel in 
UHGXFLQJ� PDMRU� FDUGLRYDVFXODU� HYHQWV� �0$&(�� LQ� SDWLHQWV�
undergoing pPCI, data on its use with fibrinolytic are limited 
(27-29). 

Therefore, new guidelines urge dual antiplatelet treatment with 
aspirin and clopidogrel in combination to fibrinolytic therapy in 
patients with STEMI (1,5,14,15). Use of ticagrelor was not 
recommended within 24 hours of fibrinolytic therapy due to the 
paucity of clinical studies supporting the safety of using ticagre-
lor with fibrinolytic in guidelines (1,5,14,15). Clinical studies of 
ticagrelor in STEMI patients receiving fibrinolytic have been 
done to fill this knowledge gap (16-20). Patients over 75 years 
of age were excluded from these studies, and some patients 
were switched to ticagrelor after using clopidogrel as first-line 
therapy. Ticagrelor was not advised for patients over 75 years of 
age treated with fibrinolytic.Our study is the first clinical trial to 
compare ticagrelor with clopidogrel simultaneously received 
with fibrinolytic in STEMI patients, including patients over 18 
years of age (including 75 years of age), patients with CKD, and 
patients receiving rivaroxaban. The parameters in Table I in 
STEMI patients did not differ or correlate according to the 
P2Y12 inhibitor used, indicating no confounding effects 
between the patient groups (p>0.05). There was no difference or 
correlation between both the groups in terms of above 75 years 
of age, demographic and clinical characteristics, laboratory 
finGLQJV��OHIW�YHQWULFXODU�HMHFWLRQ�IUDFWLRQ��0,�W\SH��*5$&(�ULVN�
score, symptom to needle time, failed thrombolytic ECG criteria, 
UHFXUUHQW�0,��%$5&�EOHHGLQJ��DQG�PRUWDOLW\��S!�������,Q�67(0,�
patients younger than 75 years of age, similar TIMI major bleed-
LQJ�ZDV�GHWHFWHG�ZLWKLQ����GD\V�RI�D�ODWH�VZLWFK�IURP�FORSLGRJUHO�
to ticagrelor after fibrinolytic therapy compared to patients who 
continued on clopidogrel (16). 

$FFRUGLQJ�WR�WKH�75($7�VWXG\��WKH����PRQWK�PDMRU�FDUGLRYDVFX-
lar event rates of ticagrelor and clopidogrel were similar in 
fibrinolytic-treated STEMI patients younger than 75 years of age 
(17). Welsh RC et al., found that switching from clopidogrel to 
ticagrelor after fibrinolysis was associated with reduced recurrent 
LVFKHPLF�HYHQWV�DW�RQH�\HDU��$GGLWLRQDOO\��LQ�WKLV�VWXG\��WKHUH�ZHUH�
no substantial differences between major bleeding and intracere-
bral hemorrhage (18). In the MIRTOS study, there was no 
substantial difference between the ticagrelor and clopidogrel 
treated randomized groups of STEMI patients receiving fibrino-
O\WLF�WKHUDS\�LQ�WHUPV�RI�0$&(�DQG�PDMRU�EOHHGLQJ�HYHQWV�������
&RQHU�$�� HW� DO��� GHWHUPLQHG� WKDW� VZLWFKLQJ� IURP� FORSLGRJUHO� WR�
ticagrelor at 48 hours following fibrinolytic administration was 
VLPLODUO\�VDIH��0$&(�DQG�PDMRU�EOHHGLQJ��LQ�SDWLHQWV�������,Q�RXU�

study, there was no difference in patients aged 18-75 year groups 
LQFOXGLQJ� WKH� ULVNV� RI�� LQ�KRVSLWDO� GHDWK�� IDWDO� EOHHGLQJ�� EDUF�
bleeding type ����������� LQWUDFUDQLDO�EOHHGLQJ��PRUWDOLW\��VWURNH��
target vessel revascularization, and recurrent mi in those treated 
with ticagrelor compared with clopidogrel (p>0.05). There was 
no statistically significant difference between the ticagrelor and 
clopidogrel groups of major bleeding and mortality (major bleed-
LQJ��/RJ�UDQN�WHVW��S������+5 ����������&,����������������PRUWDO-
LW\�� /RJ�UDQN� WHVW�� S������ +5 ����� ������ &,�� ������������:H�
found that the concomitant administration of ticagrelor in STEMI 
patients who preferred pharmacoinvasive reperfusion therapy 
was safe for six months.

In a clinical study evaluating the factors affecting the in-hospital 
mortality of patients given fibrinolytic for STEMI, it was found 
that patients who developed mortality had high rates of CKD, 
GLDEHWHV�PHOOLWXV��'0���*5$&(�VFRUH��.LOOLS�FODVV������DQG�KDG�
ORZ�/9()�IRXQG�������$OWKRXJK�WKH�JURXS�RI�&.'�SDWLHQWV�XVLQJ�
clopidogrel was associated with mortality in our study, it was not 
linked to patients using ticagrelor (p:0.051 p:0.99). There was no 
FRUUHODWLRQ� EHWZHHQ�/9()�YDOXH��*5$&(� ULVN� VFRUH�� DJH�� DQG�
KLVWRU\�RI�GLVHDVHV�ZLWK�PRUWDOLW\���$OWKRXJK�WKH�XVH�RI�WLFDJUHORU�
was not linked to major bleeding in patient groups with a high 
*5$&(�ULVN� VFRUH�� WKH�XVH�RI�FORSLGRJUHO�ZDV�DVVRFLDWHG�ZLWK�
increased major bleeding. Therefore, we determined that ticagre-
lor administration in addition to fibrinolytic therapy is safer than 
FORSLGRJUHO�LQ�SDWLHQWV�ZLWK�KLJK�*5$&(�ULVN�VFRUHV��&RQVLGHU-
ing its relationship with mortality, although major bleeding in 
patients using clopidogrel was not associated with mortality, 
major bleeding in the group of patients using ticagrelor had 
higher mortality. 

In a trial comparing the effectiveness and safety of ticagrelor 
against clopidogrel in STEMI patients aged 75 and up, ticagrelor 
was linked to a lower risk of major cardiac and cerebrovascular 
HYHQWV� �0$&&(�� ������+RZHYHU�� LW� GLG� QRW� GLIIHU� LQ� WHUPV� RI�
1-year mortality and bleeding events.  While there was no associ-
ation with stroke in patients over 75 years of age using clopido-
grel, it was linked to stroke in patients using ticagrelor (p>0.05 
p<0.05, respectively). There is a paucity of evidence on the use of 
P2Y12 inhibitors in addition to fibrinolytic treatment in STEMI 
patients with chronic kidney disease (16,17). Studies have 
excluded patients with CKD (16,17). Since the administration of 
fibrinolytic in CKD patients is not a major contraindication, we 
included CKD patients in our study.  Information in the literature 
regarding the use of fibrinolytic in CKD patients is generally 
EDVHG�RQ�H[SHULHQFH�ZLWK�SDWLHQWV�JLYHQ�DOWHSODVH��73$��GXH�WR�
ischemic blood flow. There are currently no clinical studies 
comparing the use of ticagrelor and clopidogrel in CKD patients 
XQGHUJRLQJ�ILEULQRO\WLF� WUHDWPHQW� IRU�67(0,����������$OWKRXJK�
there are studies in the literature that reported increased major 
bleeding and mortality in CKD patients treated with fibrinolytic 
agents for ischemic stroke, there are also studies that concluded 
that CKD did not affect adverse outcomes such as major bleeding 
DQG�GHDWK��,Q�RXU�VWXG\��DOWKRXJK�*)5�����P/�PLQ������Pð��ZDV�
not associated with major bleeding and mortality in patients using 
ticagrelor, an increase was found in major bleeding and mortality 
in those using clopidogrel. We found that ticagrelor is a safer 

alternative than clopidogrel in CKD patients medicated with 
fibrinolytic. In STEMI patients, Mega JL et al. discovered that 
using aspirin, clopidogrel, or rivaroxaban decreased the risk of 
mortality, heart attack, or stroke owing to cardiovascular events, 
and there was no substantial elevated risk of lethal bleeding when 
FRPSDUHG�WR�SODFHER�������1R�SDWLHQWV�ZHUH�XVLQJ�ILEULQRO\WLF�LQ�
this clinical study, nor were there any use of ticagrelor. Our study 
compared ticagrelor and clopidogrel in patients using rivaroxaban 
revealed no relationship with major bleeding and mortality.  
Co-administration of a potent antiplatelet agent such as ticagrelor 
along with fibrinolysis may result in an increased risk of bleeding.  
:KLOH�WKH�0$&&(�DQG�PDMRU�EOHHGLQJ�UHVXOWV�RI�VWXGLHV�WR�GDWH�
have been encouraging, evidence for concomitant use of ticagre-
lor and fibrinolytic is still lacking.  The studies have done so far 
may encourage more comprehensive studies. Limitations: Four 
patients were ruled out of the research due to the difficulty of 
following up on patients whose places of residence changed. Due 
to the 6-month follow-up of our patients, we could not comment 
on the 12-month effects. The most rigorous way to evaluate the 
benefits of treatment is through randomized controlled clinical 
trials. Due to the small number of patients, our results cannot be 
generalized but may be informative for future large-scale 
randomized clinical trials.

CONCLUSION
In STEMI patients, regardless of being over or under 75, 
ticagrelor therapy given concurrently with fibrinolytic therapy 
is comparable to clopidogrel including all mortality, major 
cardiovascular events, stroke, recurrent MI, target artery revas-
cularization, and major bleeding. In conclusion, compared to 
clopidogrel, ticagrelor shows a similar safety profile over six 
months in STEMI patients treated with fibrinolytic.
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$V�VHHQ�LQ�)LJXUH���
In this study, bleeding was detected 
in 16 of 86 patients using clopido-
grel and in 17 of 94 patients using 
ticagrelor. In this case, the 
chi-square statistic was 0.007, and 
WKH� S�YDOXH� ZDV� ������ JUHDWHU� WKDQ�
����� �/RJ�UDQN� WHVW�� S������
+5 ����� ����&,�� ����� �� ��������
$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW�
indicates that the survival curves did 
not differ significantly, or the factor 
(P2Y12 inhibitor) variable did not 
significantly affect the duration of 
bleeding (p>0.05).

 Figure 4: Graph of survival (survival)
������������������SUREDELOLWLHV�����YV��7LPH�
�������������������%$5&�W\SH����������

 Figure 5:Graph of survival (survival)
�����������������SUREDELOLWLHV�����YV��7LPH�
                 (Mortality).

$V�VHHQ�LQ�)LJXUH���
In this study, mortality was observed in 5 of 86 patients using 
clopidogrel and in 4 of 94 patients using ticagrelor (Log-rank 
WHVW��S������+5 ���������&,��������������

$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW� LQGLFDWHV� WKDW� WKH� VXUYLYDO�
curves did not differ significantly, or the factor (P2Y12 inhibi-
tor) variable did not have a substantial effect on the time to 
exitus (p>0.05).



ABSTRACT
Objective: 
The effectiveness and safety of administration of ticagrelor simultaneously with fibrinolytic in 
ST-elevation miyocard infarction (STEMI) remains unclear. Our study aims to compare and 
evaluate ticagrelor and clopidogrel in STEMI patients treated with fibrinolytic.

Material and Methods: 
This retrospective and cross-sectional study was conducted in a non-PCI-capable hospital 
between November 2017 and January 2021. The study consisted of 180 STEMI patients over 18 
years of age who were given fibrinolytic therapy and had no absolute contraindications for 
treatment. Ticagrelor was given to 94 patients and clopidogrel was given to 86 patients. Loading 
doses were given to patients concurrently with fibrinolysis, followed by maintenance doses. The 
primary outcome was six-month follow-up for all-cause mortality, major cardiovascular events, 
stroke, recurrent MI, target artery revascularization, and severe bleeding. The secondary 
outcome was to evaluate patients over 75 years of age, use of rivaroxaban, and major adverse 
events that will develop in patients with chronic kidney disease.

Results: 
There was no substantial difference between the groups in terms of in-hospital death, GFR values 
���������PO�PLQ�������Pð���5LYDUR[DEDQ�XVH��IDWDO�EOHHGLQJ��%$5&�%OHHGLQJ�7\SH������LQWUDFUD-
nial bleeding, mortality, stroke, target vessel revascularization, and recurrent MI (p>0.05). 
Mortality was observed in 5 of 86 patients using clopidogrel and in 4 of 94 patients using ticagre-
ORU�� �/RJ�UDQN� WHVW�� S������ +5 ����� ����&,�� ������������� 7KH� %$5&� W\SH� ���� EOHHGLQJ� LQ�
patients using ticagrelor and clopidogrel were statistically similar. (Log-rank test, p:0.77 
+5 ���������&,����������������

Conclusions: 
In this study, we found that ticagrelor was equally effective and safe as clopidogrel when used 
with fibrinolytic treatment. 

Key Words:  
Dual antiplatelet therapy, Fibrinolysis, Ticagrelor, Pharmaco-invasive reperfusion, Clopidogrel

Selection of participants
$OO� 67(0,� SDWLHQWV� RYHU� ��� �LQFOXGLQJ� WKRVH� RYHU� ���� ZKR�
applied with clinical and electrocardiogram (ECG) indications 
for fibrinolytic therapy and had no absolute contraindications 
were enrolled in the study (21). Patients with major contraindi-
FDWLRQV�� FRURQDU\� DUWHU\� E\SDVV� JUDIWLQJ� �&$%*��� RU�PHGLFDO�
treatment decisions as a result of PCI, who did not undergo PCI 
due to bleeding and whose records could not be reached were 
excluded from the study.

Study Protocol
Patients who were found to have acute STEMI in the ECG at the 
time of admission to the emergency department within 12 hours 
after the commencement of symptoms and patients who were 
suitable for fibrinolytic treatment were included in the research. 
Intravenous doses of tenecteplase (half dose for patients over 75 
years of age) calculated according to the administration protocol 
recommended in the guideline were administered to patients 
without absolute contraindications for fibrinolytic therapy (1). 
$OO�SDWLHQWV�UHFHLYHG�FRQFRPLWDQW�DQWLSODWHOHW�DQG�DQWLFRDJXODQW�
therapy with fibrinolytic therapy.  The patients were loaded with 
����PJ�RI�DFHW\OVDOLF\OLF�DFLG�DQG�WKHQ�FRQWLQXHG�DV�����PJ�SHU�
day. Low molecular weight heparin was given as an anticoagu-
lant according to the recommended dose in the guideline (1).

$V�WKH�FORSLGRJUHO�WUHDWPHQW�SURWRFRO��SDWLHQWV�ZHUH�JLYHQ�����
mg loading dose and 75 mg maintenance dose, and as the 
ticagrelor treatment protocol, patients were given 180 mg 
loading dose and 90 mg maintenance dose twice.

$IWHU�GLVFKDUJH��WKH�ILUVW�JLYHQ�LQKLELWRU�ZDV�FRQWLQXHG�ZLWKRXW�
change. Patients who switched from one inhibitor to another 
were excluded from the study. In addition, without delaying the 
referral to the emergency department, left ventricular ejection 
IUDFWLRQ��/9()��DQG�OHIW�DWULDO��/$��GLDPHWHU�ZHUH�FDOFXODWHG�E\�
echocardiography. LVEF value was grouped according to the 
ESC Guidelines (1). Patients treated with fibrinolytic were 
referred to a certified PCI center for an early invasive coronary 
angiography procedure 2 to 24 hours later. Failed fibrinolytic 
ECG criterion was accepted as at least 50 percent unresolved ST 
elevation on the electrocardiogram (22). Chronic kidney disease 
(CKD) was defined as Cockcroft-Gault formula estimated 
*ORPHUXODU� ILOWUDWLRQ� UDWH� �*)5�� ���� P/�PLQ�� �PO�PLQ�������
Pð�� ������ 7KH� *OREDO� 5HJLVWU\� RI� $FXWH� &RURQDU\� (YHQWV�
�*5$&(�� ULVN� VFRUH� ZDV� FDOFXODWHG� IRU� SUH�UHSHUIXVLRQ� ULVN�
DVVHVVPHQW�LQ�WKH�DFXWH�SKDVH�������7KH�*5$&(�ULVN�VFRUH�ZDV�
GLYLGHG�LQWR�JURXSV�DV�ORZ���������PHGLXP������������DQG�KLJK�
(>140).

Pain to door time (minute), Door to needle time (minute), 
Pain-to-needle time (minute), Needle-to-balloon time (minute) 
were recorded. Collected data included demographic character-
istics, existing disease histories, Killip classification, smoking 
history, and laboratory tests.

Clinical Follow-up
%OHHGLQJV� ZHUH� FODVVLILHG� DFFRUGLQJ� WR� %OHHGLQJ� $FDGHPLF�
5HVHDUFK� &RQVRUWLXP� �%$5&�� GHILQLWLRQV� ������ %$5&� VFDOH�
����EOHHGLQJ�ZDV�DFFHSWHG�DV�PDMRU�EOHHGLQJ��$IWHU�FRQFRPLWDQW�
P2Y12 inhibitor therapy with a fibrinolytic, patients were 
followed for six months with medical consultation or by phone 
FDOO�WR�UHFRUG�0$&&(��PRUWDOLW\��P\RFDUGLDO�LQIDUFWLRQ��WDUJHW�
artery revascularization, stroke, and major bleeding.

Outcome Measures
Primary outcome: 6-month follow-up for all-cause mortality, 
major cardiovascular events, stroke, recurrent MI, target artery 
revascularization, and major bleeding.
Secondary outcome: Evaluation of patients at high risk for 
major adverse events, that is, those with CKD, over 75 years of 
age and using rivaroxaban.

Data Analysis
(Evaluation of Data Collection Tools)
Parametric tests were employed instead of a normality test to 
comply with the Central Limit Theorem (26). Continuous 
variables were analyzed using mean±standard deviation, 
minimum and maximum values, while categorical data were 
analyzed using percentages and frequencies values. The 
student's t-test statistic was applied to compare the means of the 
two groups. The association among categorical data was evalu-
ated using the Chi-Square, Fisher's Exact test, and Student's 
t-test statistic. 

Total survival was calculated using Kaplan-Meier curves. The 
difference in mortality and bleeding time compared to the 
P2Y12 inhibitor group was determined by the Log-Rank test, 
DQG� WKH�+D]DUG� UDWLR�FRHIILFLHQW�ZDV�JLYHQ�ZLWK�D�����FRQIL-
dence interval. TIME (day) was used as the variable, including 
the follow-up time or the time to reach the relevant event (Death 
DQG�%OHHGLQJ��

The risk coefficients (Relative Risk) of the variables thought to 
EH�DVVRFLDWHG�ZLWK�WKH�3�<���LQKLELWRU�ZHUH�JLYHQ�D�����&RQIL-
dence interval. The data was accepted with a suitable statistical 
threshold of p<0.05. The www.e-picos.com New York software 
and the MedCalc statistical package tool were used to analyze 
the data.

ÖZ
Amaç: 
ST-elevasyonlu miyokard enfarktüste tikagrelorun fibrinolitik 
LOH�D\QÕ�DQGD�X\JXODQPDVÕQÕQ�HWNLQOL÷L�YH�J�YHQOL÷L�EHOLUVL]OL÷L-
QL�NRUX\RU��dDOÕúPDPÕ]�ILEULQROLWLNOHU� LOH� WHGDYL�HGLOHQ��67�HO-
HYDV\RQOX�PL\RNDUG�HQIDUNW�V���67(0,�KDVWDODUÕQGD�WLNDJUHORU�
YH�NORSLGRJUHO�NDUúÕODúWÕUPD\Õ�YH�GH÷HUOHQGLUPH\L�DPDoODPDN-
WDGÕU�

Gereç ve Yöntemler: 
*HUL\H�G|Q�N�YH�NHVLWVHO�RODQ�EX�oDOÕúPD��.DVÕP������LOH�2FDN�
����� WDULKOHUL� DUDVÕQGD�� 3&,� \HWHQH÷L� ROPD\DQ� KDVWDQHGH�
JHUoHNOHúWLULOPLúWLU�� dDOÕúPD\D� ILEULQROLWLN� WHGDYL� YHULOHQ� YH�
WHGDYL�LoLQ�PXWODN�NRQWUHQGLNDV\RQX�ROPD\DQ����\Dú��VW������
STEMI’li hasta dahil edildi. Tikagrelor 94 hastaya, klopidogrel 
LVH����KDVWD\D�YHULOGL��+DVWDODUD�ILEULQROL]�LOH�Hú�]DPDQOÕ�RODUDN�
\�NOHPH�GR]ODUÕ�YHULOGL��DUGÕQGDQ�LGDPH�GR]ODUÕ�YHULOGL��%LULQFLO�
VRQXo�� W�P� QHGHQOHUH� ED÷OÕ� PRUWDOLWH�� PDM|U� NDUGL\RYDVN�OHU�
olaylar, inme, tekrarlayan miyokard enfarktüsü (MI), hedef 
GDPDU� UHYDVN�ODUL]DV\RQX� YH� PDM|U� NDQDPD� LoLQ� DOWÕ� D\OÕN�
WDNLSWL��øNLQFLO�VRQXo�����\DúÕQ��]HULQGHNL�KDVWDODUÕ��ULYDURNVD-
EDQ� NXOODQÕPÕQÕ� YH� NURQLN� E|EUHN� KDVWDOÕ÷Õ� RODQ� KDVWDODUGD�
JHOLúHFHN�PDM|U�DGYHUV�ROD\ODUÕ�GH÷HUOHQGLUPHNWL�

Bulgular: 
+DVWDQH� LoL� |O�P�� *)5� GH÷HUOHUL� ��������� PO�GN������ Pð���
5LYDUR[DEDQ�.XOODQÕPÕ��gO�PF�O�.DQDPD��%$5&�.DQDPD�7LS�
�����NDID�LoL�NDQDPD��PRUWDOLWH��LQPH��KHGHI�GDPDU�UHYDVN�ODU-
L]DV\RQX� YH� WHNUDUOD\DQ� PL\RNDUG� HQIDUNW�V�� �0,�� DoÕVÕQGDQ�
DQODPOÕ� IDUN� EXOXQPDGÕ� �S!������� .ORSLGRJUHO� NXOODQDQ� ���
KDVWDQÕQ� �
LQGH� YH� WLNDJUHORU� NXOODQDQ� ��� KDVWDQÕQ� �
�QGH�
PRUWDOLWH� J|]OHQPLúWLU� �/RJ�UDQN� WHVWL�� S������ +5 �����
����*$��������������7LNDJUHORU�YH�NORSLGRJUHO�NXOODQDQ�KDVWD-
ODUGD� %$5&� WLS� ���� NDQDPDVÕ� LVWDWLVWLNVHO� RODUDN� EHQ]HUGL�
�/RJ�UDQN�WHVWL��S������+5 ���������*$����������������

Sonuç: 
%X� oDOÕúPDGD�� WLNDJUHORUXQ� ILEULQROLWLN� WHGDYL� LOH� ELUOLNWH�
NXOODQÕPÕQÕQ� HWNLQOLN� YH� J�YHQOLN� DoÕVÕQGDQ� NORSLGRJUHO� LOH�
EHQ]HU�ROGX÷XQX�EXOGXN�

Anahtar Sözcükler: 
øNLOL�DQWLSODWHOHW�WHGDYL��)LEULQROL]��7LFDJUHORU��)DUPDNR�LQYD]LY�
reperfüzyon, Klopidogrel

INTRODUCTION
STEMI is an acute coronary syndrome requiring emergency 
reperfusion therapy. It is vital to restore coronary flow by reper-
fusion of the infarct-related artery as soon as possible to 
decrease mortality and morbidity (1-4). In STEMI patients, 
primary percutaneous coronary intervention (pPCI) is the 
recommended reperfusion method if administered on time 
(<120 minutes), but if pPCI is not possible and there are no 
contraindications, the preferred reperfusion therapy is fibrinoly-
sis (1,5-8).

Fibrinolysis, which breaks down thrombosis causing coronary 
artery occlusion, may induce a prothrombotic state (9-11). 
Therefore, additional treatment is needed to prevent the recur-
rence of thrombosis. In two large-scale randomized controlled 
trials (RCT), dual antiplatelet therapy (aspirin and clopidogrel) 
was found to decrease major cardiovascular events in STEMI 
patients treated with fibrinolytic (10,11). Clinical experience 
with the use of ticagrelor in combination with fibrinolytic is 
limited. Therefore, there is no evidence of long-term effects of 
ticagrelor, which provides quicker and more effectively P2Y12 
inhibition than clopidogrel in STEMI patients treated with 
fibrinolytic (11-14). Current guidelines advise dual antiplatelet 
medication (aspirin and clopidogrel) for STEMI patients treated 
with fibrinolytic (1,4,15).

Studies have shown that fibrinolytic-treated STEMI patients 
switching from clopidogrel to ticagrelor are linked with similar 
bleeding and ischemic results compared to patients continuing 
clopidogrel therapy (16-20). Information on co-administration 
of ticagrelor with fibrinolytic is insufficient.
In addition, there is little experience with patients over 75 years 
of age, those with chronic kidney disease (CKD), and patients at 
high risk of bleeding who take rivaroxaban.

Our study aims to compare and evaluate concomitant ticagrelor 
versus clopidogrel treatment in fibrinolytic-treated STEMI in 
terms of their effects on major adverse cardiac and cerebrovas-
FXODU� HYHQWV� �0$&&(��� GHDWK�� P\RFDUGLDO� LQIDUFWLRQ�� WDUJHW�
artery revascularization, stroke, and severe bleeding.  

 MATERIAL and METHODS
Study design and settings  
The retrospective cross-sectional study was carried out between 
November 2017 and January 2021 in Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO��6,51$.�785.(<���D�OHYHO���
hospital without PCI capability. Fibrinolytic and ticagrelor were 
administered to patients diagnosed with STEMI in our hospital. 
$IWHUZDUG�� WKH� SDWLHQWV� ZHUH� UHIHUUHG� WR� WKH� 3&,�FDSDEOH�
centers. The data of the patients who reapplied to our hospital 
for follow-up examination after discharge from PCI-capable 
centers were collected. The epicrisis reports were accessed from 
the hospital's digital archive with the official permission of the 
hospital management. Work permit and data usage permission 
were approved by the management of Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO�
�1R���������������(������������������'DWH�����-XO\��������

The study was approved, and the requirement for informed 
consent was waived by the Ethics Commission. (No: 2021-208- 
GHFLVLRQ�QXPEHU������'DWH����WK�$XJXVW��������7KH�VWXG\�ZDV�
FRQGXFWHG�LQ�OLQH�ZLWK�WKH�'HFODUDWLRQ�RI�+HOVLQNL��:RUN�SHUPLW�
and data usage permission were approved by the management 
RI� &L]UH� 'U�6HODKDWWLQ� &,=5(/,2*/8� 6WDWH� +RVSLWDO��1R��
�������������(������������������'DWH�����-XO\�������

RESULTS
$�WRWDO�RI�����SDWLHQWV�����RI�ZKRP�ZHUH�RYHU����\HDUV�ROG��ZKR�
were diagnosed with STEMI and started fibrinolytic therapy in 
the emergency department between 2017 and 2021 were includ-
ed in the study. In this process, 9 STEMI patients with cardiac 
arrest in the emergency department and four data loss or 
inaccessibility were excluded (Figure 1).

The average age of the total patients included in the trial was 
61.2±11.4, the mean age of those treated with clopidogrel was 
60.5±11.4, and those treated with ticagrelor were 61.8±11.5, 
showing no substantial difference (Table I).  
7KHUH�ZDV�QR�GLIIHUHQFH�LQ�WKH�PHDQ�*5$&(�ULVN�VFRUH��V\PS-
tom-door-needle-angio times, echocardiographic findings, 
length of hospital stay, and laboratory and cardiac parameters 
according to the P2Y12 inhibitor applied (Table I).

,Q�SDWLHQWV�WUHDWHG�ZLWK�&ORSLGRJUHO��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, Cardiac Parameter 
UHVXOW��%$5&�EORRG�W\SH������������/9()�YDOXH�DQG�&ODVVLILFD-
tion, target vessel revascularization, recurrent MI, Failed fibrino-
O\WLF� (&*� FULWHULD�� 5LYDUR[DEDQ� XVH�� DQG� *5$&(� ULVN� VFRUH�
�S!�������+RZHYHU��*)5�VWDWXV�ZDV�OLQNHG�WR�PRUWDOLW\��S �������
,Q� WKRVH�ZLWK�PRUWDOLW\������KDG�D�*)5�����P/�PLQ������Pð��
DQG�ZLWKRXW�PRUWDOLW\�������KDG�*)5�����P/�PLQ������Pð�

,Q�SDWLHQWV�WUHDWHG�ZLWK�7LFDJUHORU��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, LVEF value and 
Classification, target vessel revascularization, recurrent MI, 
Criteria for failed fibrinolytic ECG, Rivaroxaban use, GFR, and 
*5$&(�ULVN�VFRUH� �S!�������+RZHYHU�� IDLOHG� ILEULQRO\WLF�(&*�
criteria were associated with mortality (p<0.05). Failed fibrino-

O\WLF�(&*�FULWHULD�ZHUH�REVHUYHG�LQ�����RI�WKRVH�ZLWK�PRUWDOLW\�
DQG�������ZLWKRXW�PRUWDOLW\��%$5&�EOHHGLQJ� W\SH� ����� �� �����
ZDV� DOVR� DVVRFLDWHG� ZLWK� PRUWDOLW\� �S�������� %$5&� W\SH� ����
EOHHGLQJ�ZDV�GHWHFWHG� LQ���SDWLHQWV� �������ZLWK�PRUWDOLW\�DQG�
WZR�SDWLHQWV���������ZLWKRXW�PRUWDOLW\�

There was no difference in the risks of in-hospital death, Killip 
classification 2-4, Failed fibrinolytic ECG criterion, GFR, 
5LYDUR[DEDQ� 86(�� )DWDO� %OHHGLQJ�� %$5&� %OHHGLQJ� 7\SH�
����������� ,QWUDFUDQLDO� %OHHGLQJ�� 0RUWDOLW\�� LVFKHPLF� VWURNH��
target vessel revascularization, and presence of recurrent MI in 
patients treated with Ticagrelor against treated with Clopidogrel 
(p>0.05) (Figure 2).

$V�VHHQ�LQ�)LJXUH���
,Q� WKLV� VWXG\�� %$5&� 7\SH� ���� EOHHGLQJ� ZDV� GHWHFWHG� LQ� ��
patients using clopidogrel and five patients using ticagrelor. In 
this case, the chi-square statistic was 0.086, and the p-value was 
������JUHDWHU�WKDQ�������/RJ�UDQN�WHVW��S������+5 ���������&,��

���������������$FFRUGLQJO\��WKH�VWDWLVWLFDO�UHVXOW�LQGLFDWHV�WKDW�WKH�
survival curves did not differ significantly, or the factor (P2Y12 
LQKLELWRU��YDULDEOH�GLG�QRW�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�WKH�%$5&�
W\SH�����EOHHGLQJ�GXUDWLRQ��S!������

DISCUSSION
In this study, we found the use of ticagrelor with fibrinolytic 
WUHDWPHQW� ZDV� VLPLODU� WR� FORSLGRJUHO� LQ� WHUPV� RI� 0$&&(��
mortality, myocardial infarction, target artery revascularization, 
stroke, and severe bleeding (p>0.05).  
Despite the decrease in the use of fibrinolytic in STEMI patients 
worldwide, fibrinolytic therapy continues to maintain its impor-
tance because there are still hospitals far from a PCI-capable 
FHQWHU��$V�D�UHVXOW��XSGDWHG�LQIRUPDWLRQ�DERXW�67(0,�SDWLHQWV�
WUHDWHG�ZLWK�ILEULQRO\WLF�LV�DOZD\V�QHHGHG��$OWKRXJK�WLFDJUHORU�
therapy provides many benefits compared to clopidogrel in 
UHGXFLQJ� PDMRU� FDUGLRYDVFXODU� HYHQWV� �0$&(�� LQ� SDWLHQWV�
undergoing pPCI, data on its use with fibrinolytic are limited 
(27-29). 

Therefore, new guidelines urge dual antiplatelet treatment with 
aspirin and clopidogrel in combination to fibrinolytic therapy in 
patients with STEMI (1,5,14,15). Use of ticagrelor was not 
recommended within 24 hours of fibrinolytic therapy due to the 
paucity of clinical studies supporting the safety of using ticagre-
lor with fibrinolytic in guidelines (1,5,14,15). Clinical studies of 
ticagrelor in STEMI patients receiving fibrinolytic have been 
done to fill this knowledge gap (16-20). Patients over 75 years 
of age were excluded from these studies, and some patients 
were switched to ticagrelor after using clopidogrel as first-line 
therapy. Ticagrelor was not advised for patients over 75 years of 
age treated with fibrinolytic.Our study is the first clinical trial to 
compare ticagrelor with clopidogrel simultaneously received 
with fibrinolytic in STEMI patients, including patients over 18 
years of age (including 75 years of age), patients with CKD, and 
patients receiving rivaroxaban. The parameters in Table I in 
STEMI patients did not differ or correlate according to the 
P2Y12 inhibitor used, indicating no confounding effects 
between the patient groups (p>0.05). There was no difference or 
correlation between both the groups in terms of above 75 years 
of age, demographic and clinical characteristics, laboratory 
finGLQJV��OHIW�YHQWULFXODU�HMHFWLRQ�IUDFWLRQ��0,�W\SH��*5$&(�ULVN�
score, symptom to needle time, failed thrombolytic ECG criteria, 
UHFXUUHQW�0,��%$5&�EOHHGLQJ��DQG�PRUWDOLW\��S!�������,Q�67(0,�
patients younger than 75 years of age, similar TIMI major bleed-
LQJ�ZDV�GHWHFWHG�ZLWKLQ����GD\V�RI�D�ODWH�VZLWFK�IURP�FORSLGRJUHO�
to ticagrelor after fibrinolytic therapy compared to patients who 
continued on clopidogrel (16). 

$FFRUGLQJ�WR�WKH�75($7�VWXG\��WKH����PRQWK�PDMRU�FDUGLRYDVFX-
lar event rates of ticagrelor and clopidogrel were similar in 
fibrinolytic-treated STEMI patients younger than 75 years of age 
(17). Welsh RC et al., found that switching from clopidogrel to 
ticagrelor after fibrinolysis was associated with reduced recurrent 
LVFKHPLF�HYHQWV�DW�RQH�\HDU��$GGLWLRQDOO\��LQ�WKLV�VWXG\��WKHUH�ZHUH�
no substantial differences between major bleeding and intracere-
bral hemorrhage (18). In the MIRTOS study, there was no 
substantial difference between the ticagrelor and clopidogrel 
treated randomized groups of STEMI patients receiving fibrino-
O\WLF�WKHUDS\�LQ�WHUPV�RI�0$&(�DQG�PDMRU�EOHHGLQJ�HYHQWV�������
&RQHU�$�� HW� DO��� GHWHUPLQHG� WKDW� VZLWFKLQJ� IURP� FORSLGRJUHO� WR�
ticagrelor at 48 hours following fibrinolytic administration was 
VLPLODUO\�VDIH��0$&(�DQG�PDMRU�EOHHGLQJ��LQ�SDWLHQWV�������,Q�RXU�

study, there was no difference in patients aged 18-75 year groups 
LQFOXGLQJ� WKH� ULVNV� RI�� LQ�KRVSLWDO� GHDWK�� IDWDO� EOHHGLQJ�� EDUF�
bleeding type ����������� LQWUDFUDQLDO�EOHHGLQJ��PRUWDOLW\��VWURNH��
target vessel revascularization, and recurrent mi in those treated 
with ticagrelor compared with clopidogrel (p>0.05). There was 
no statistically significant difference between the ticagrelor and 
clopidogrel groups of major bleeding and mortality (major bleed-
LQJ��/RJ�UDQN�WHVW��S������+5 ����������&,����������������PRUWDO-
LW\�� /RJ�UDQN� WHVW�� S������ +5 ����� ������ &,�� ������������:H�
found that the concomitant administration of ticagrelor in STEMI 
patients who preferred pharmacoinvasive reperfusion therapy 
was safe for six months.

In a clinical study evaluating the factors affecting the in-hospital 
mortality of patients given fibrinolytic for STEMI, it was found 
that patients who developed mortality had high rates of CKD, 
GLDEHWHV�PHOOLWXV��'0���*5$&(�VFRUH��.LOOLS�FODVV������DQG�KDG�
ORZ�/9()�IRXQG�������$OWKRXJK�WKH�JURXS�RI�&.'�SDWLHQWV�XVLQJ�
clopidogrel was associated with mortality in our study, it was not 
linked to patients using ticagrelor (p:0.051 p:0.99). There was no 
FRUUHODWLRQ� EHWZHHQ�/9()�YDOXH��*5$&(� ULVN� VFRUH�� DJH�� DQG�
KLVWRU\�RI�GLVHDVHV�ZLWK�PRUWDOLW\���$OWKRXJK�WKH�XVH�RI�WLFDJUHORU�
was not linked to major bleeding in patient groups with a high 
*5$&(�ULVN� VFRUH�� WKH�XVH�RI�FORSLGRJUHO�ZDV�DVVRFLDWHG�ZLWK�
increased major bleeding. Therefore, we determined that ticagre-
lor administration in addition to fibrinolytic therapy is safer than 
FORSLGRJUHO�LQ�SDWLHQWV�ZLWK�KLJK�*5$&(�ULVN�VFRUHV��&RQVLGHU-
ing its relationship with mortality, although major bleeding in 
patients using clopidogrel was not associated with mortality, 
major bleeding in the group of patients using ticagrelor had 
higher mortality. 

In a trial comparing the effectiveness and safety of ticagrelor 
against clopidogrel in STEMI patients aged 75 and up, ticagrelor 
was linked to a lower risk of major cardiac and cerebrovascular 
HYHQWV� �0$&&(�� ������+RZHYHU�� LW� GLG� QRW� GLIIHU� LQ� WHUPV� RI�
1-year mortality and bleeding events.  While there was no associ-
ation with stroke in patients over 75 years of age using clopido-
grel, it was linked to stroke in patients using ticagrelor (p>0.05 
p<0.05, respectively). There is a paucity of evidence on the use of 
P2Y12 inhibitors in addition to fibrinolytic treatment in STEMI 
patients with chronic kidney disease (16,17). Studies have 
excluded patients with CKD (16,17). Since the administration of 
fibrinolytic in CKD patients is not a major contraindication, we 
included CKD patients in our study.  Information in the literature 
regarding the use of fibrinolytic in CKD patients is generally 
EDVHG�RQ�H[SHULHQFH�ZLWK�SDWLHQWV�JLYHQ�DOWHSODVH��73$��GXH�WR�
ischemic blood flow. There are currently no clinical studies 
comparing the use of ticagrelor and clopidogrel in CKD patients 
XQGHUJRLQJ�ILEULQRO\WLF� WUHDWPHQW� IRU�67(0,����������$OWKRXJK�
there are studies in the literature that reported increased major 
bleeding and mortality in CKD patients treated with fibrinolytic 
agents for ischemic stroke, there are also studies that concluded 
that CKD did not affect adverse outcomes such as major bleeding 
DQG�GHDWK��,Q�RXU�VWXG\��DOWKRXJK�*)5�����P/�PLQ������Pð��ZDV�
not associated with major bleeding and mortality in patients using 
ticagrelor, an increase was found in major bleeding and mortality 
in those using clopidogrel. We found that ticagrelor is a safer 
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alternative than clopidogrel in CKD patients medicated with 
fibrinolytic. In STEMI patients, Mega JL et al. discovered that 
using aspirin, clopidogrel, or rivaroxaban decreased the risk of 
mortality, heart attack, or stroke owing to cardiovascular events, 
and there was no substantial elevated risk of lethal bleeding when 
FRPSDUHG�WR�SODFHER�������1R�SDWLHQWV�ZHUH�XVLQJ�ILEULQRO\WLF�LQ�
this clinical study, nor were there any use of ticagrelor. Our study 
compared ticagrelor and clopidogrel in patients using rivaroxaban 
revealed no relationship with major bleeding and mortality.  
Co-administration of a potent antiplatelet agent such as ticagrelor 
along with fibrinolysis may result in an increased risk of bleeding.  
:KLOH�WKH�0$&&(�DQG�PDMRU�EOHHGLQJ�UHVXOWV�RI�VWXGLHV�WR�GDWH�
have been encouraging, evidence for concomitant use of ticagre-
lor and fibrinolytic is still lacking.  The studies have done so far 
may encourage more comprehensive studies. Limitations: Four 
patients were ruled out of the research due to the difficulty of 
following up on patients whose places of residence changed. Due 
to the 6-month follow-up of our patients, we could not comment 
on the 12-month effects. The most rigorous way to evaluate the 
benefits of treatment is through randomized controlled clinical 
trials. Due to the small number of patients, our results cannot be 
generalized but may be informative for future large-scale 
randomized clinical trials.

CONCLUSION
In STEMI patients, regardless of being over or under 75, 
ticagrelor therapy given concurrently with fibrinolytic therapy 
is comparable to clopidogrel including all mortality, major 
cardiovascular events, stroke, recurrent MI, target artery revas-
cularization, and major bleeding. In conclusion, compared to 
clopidogrel, ticagrelor shows a similar safety profile over six 
months in STEMI patients treated with fibrinolytic.
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$V�VHHQ�LQ�)LJXUH���
In this study, bleeding was detected 
in 16 of 86 patients using clopido-
grel and in 17 of 94 patients using 
ticagrelor. In this case, the 
chi-square statistic was 0.007, and 
WKH� S�YDOXH� ZDV� ������ JUHDWHU� WKDQ�
����� �/RJ�UDQN� WHVW�� S������
+5 ����� ����&,�� ����� �� ��������
$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW�
indicates that the survival curves did 
not differ significantly, or the factor 
(P2Y12 inhibitor) variable did not 
significantly affect the duration of 
bleeding (p>0.05).

$V�VHHQ�LQ�)LJXUH���
In this study, mortality was observed in 5 of 86 patients using 
clopidogrel and in 4 of 94 patients using ticagrelor (Log-rank 
WHVW��S������+5 ���������&,��������������

$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW� LQGLFDWHV� WKDW� WKH� VXUYLYDO�
curves did not differ significantly, or the factor (P2Y12 inhibi-
tor) variable did not have a substantial effect on the time to 
exitus (p>0.05).



ABSTRACT
Objective: 
The effectiveness and safety of administration of ticagrelor simultaneously with fibrinolytic in 
ST-elevation miyocard infarction (STEMI) remains unclear. Our study aims to compare and 
evaluate ticagrelor and clopidogrel in STEMI patients treated with fibrinolytic.

Material and Methods: 
This retrospective and cross-sectional study was conducted in a non-PCI-capable hospital 
between November 2017 and January 2021. The study consisted of 180 STEMI patients over 18 
years of age who were given fibrinolytic therapy and had no absolute contraindications for 
treatment. Ticagrelor was given to 94 patients and clopidogrel was given to 86 patients. Loading 
doses were given to patients concurrently with fibrinolysis, followed by maintenance doses. The 
primary outcome was six-month follow-up for all-cause mortality, major cardiovascular events, 
stroke, recurrent MI, target artery revascularization, and severe bleeding. The secondary 
outcome was to evaluate patients over 75 years of age, use of rivaroxaban, and major adverse 
events that will develop in patients with chronic kidney disease.

Results: 
There was no substantial difference between the groups in terms of in-hospital death, GFR values 
���������PO�PLQ�������Pð���5LYDUR[DEDQ�XVH��IDWDO�EOHHGLQJ��%$5&�%OHHGLQJ�7\SH������LQWUDFUD-
nial bleeding, mortality, stroke, target vessel revascularization, and recurrent MI (p>0.05). 
Mortality was observed in 5 of 86 patients using clopidogrel and in 4 of 94 patients using ticagre-
ORU�� �/RJ�UDQN� WHVW�� S������ +5 ����� ����&,�� ������������� 7KH� %$5&� W\SH� ���� EOHHGLQJ� LQ�
patients using ticagrelor and clopidogrel were statistically similar. (Log-rank test, p:0.77 
+5 ���������&,����������������

Conclusions: 
In this study, we found that ticagrelor was equally effective and safe as clopidogrel when used 
with fibrinolytic treatment. 

Key Words:  
Dual antiplatelet therapy, Fibrinolysis, Ticagrelor, Pharmaco-invasive reperfusion, Clopidogrel

Selection of participants
$OO� 67(0,� SDWLHQWV� RYHU� ��� �LQFOXGLQJ� WKRVH� RYHU� ���� ZKR�
applied with clinical and electrocardiogram (ECG) indications 
for fibrinolytic therapy and had no absolute contraindications 
were enrolled in the study (21). Patients with major contraindi-
FDWLRQV�� FRURQDU\� DUWHU\� E\SDVV� JUDIWLQJ� �&$%*��� RU�PHGLFDO�
treatment decisions as a result of PCI, who did not undergo PCI 
due to bleeding and whose records could not be reached were 
excluded from the study.

Study Protocol
Patients who were found to have acute STEMI in the ECG at the 
time of admission to the emergency department within 12 hours 
after the commencement of symptoms and patients who were 
suitable for fibrinolytic treatment were included in the research. 
Intravenous doses of tenecteplase (half dose for patients over 75 
years of age) calculated according to the administration protocol 
recommended in the guideline were administered to patients 
without absolute contraindications for fibrinolytic therapy (1). 
$OO�SDWLHQWV�UHFHLYHG�FRQFRPLWDQW�DQWLSODWHOHW�DQG�DQWLFRDJXODQW�
therapy with fibrinolytic therapy.  The patients were loaded with 
����PJ�RI�DFHW\OVDOLF\OLF�DFLG�DQG�WKHQ�FRQWLQXHG�DV�����PJ�SHU�
day. Low molecular weight heparin was given as an anticoagu-
lant according to the recommended dose in the guideline (1).

$V�WKH�FORSLGRJUHO�WUHDWPHQW�SURWRFRO��SDWLHQWV�ZHUH�JLYHQ�����
mg loading dose and 75 mg maintenance dose, and as the 
ticagrelor treatment protocol, patients were given 180 mg 
loading dose and 90 mg maintenance dose twice.

$IWHU�GLVFKDUJH��WKH�ILUVW�JLYHQ�LQKLELWRU�ZDV�FRQWLQXHG�ZLWKRXW�
change. Patients who switched from one inhibitor to another 
were excluded from the study. In addition, without delaying the 
referral to the emergency department, left ventricular ejection 
IUDFWLRQ��/9()��DQG�OHIW�DWULDO��/$��GLDPHWHU�ZHUH�FDOFXODWHG�E\�
echocardiography. LVEF value was grouped according to the 
ESC Guidelines (1). Patients treated with fibrinolytic were 
referred to a certified PCI center for an early invasive coronary 
angiography procedure 2 to 24 hours later. Failed fibrinolytic 
ECG criterion was accepted as at least 50 percent unresolved ST 
elevation on the electrocardiogram (22). Chronic kidney disease 
(CKD) was defined as Cockcroft-Gault formula estimated 
*ORPHUXODU� ILOWUDWLRQ� UDWH� �*)5�� ���� P/�PLQ�� �PO�PLQ�������
Pð�� ������ 7KH� *OREDO� 5HJLVWU\� RI� $FXWH� &RURQDU\� (YHQWV�
�*5$&(�� ULVN� VFRUH� ZDV� FDOFXODWHG� IRU� SUH�UHSHUIXVLRQ� ULVN�
DVVHVVPHQW�LQ�WKH�DFXWH�SKDVH�������7KH�*5$&(�ULVN�VFRUH�ZDV�
GLYLGHG�LQWR�JURXSV�DV�ORZ���������PHGLXP������������DQG�KLJK�
(>140).

Pain to door time (minute), Door to needle time (minute), 
Pain-to-needle time (minute), Needle-to-balloon time (minute) 
were recorded. Collected data included demographic character-
istics, existing disease histories, Killip classification, smoking 
history, and laboratory tests.

Clinical Follow-up
%OHHGLQJV� ZHUH� FODVVLILHG� DFFRUGLQJ� WR� %OHHGLQJ� $FDGHPLF�
5HVHDUFK� &RQVRUWLXP� �%$5&�� GHILQLWLRQV� ������ %$5&� VFDOH�
����EOHHGLQJ�ZDV�DFFHSWHG�DV�PDMRU�EOHHGLQJ��$IWHU�FRQFRPLWDQW�
P2Y12 inhibitor therapy with a fibrinolytic, patients were 
followed for six months with medical consultation or by phone 
FDOO�WR�UHFRUG�0$&&(��PRUWDOLW\��P\RFDUGLDO�LQIDUFWLRQ��WDUJHW�
artery revascularization, stroke, and major bleeding.

Outcome Measures
Primary outcome: 6-month follow-up for all-cause mortality, 
major cardiovascular events, stroke, recurrent MI, target artery 
revascularization, and major bleeding.
Secondary outcome: Evaluation of patients at high risk for 
major adverse events, that is, those with CKD, over 75 years of 
age and using rivaroxaban.

Data Analysis
(Evaluation of Data Collection Tools)
Parametric tests were employed instead of a normality test to 
comply with the Central Limit Theorem (26). Continuous 
variables were analyzed using mean±standard deviation, 
minimum and maximum values, while categorical data were 
analyzed using percentages and frequencies values. The 
student's t-test statistic was applied to compare the means of the 
two groups. The association among categorical data was evalu-
ated using the Chi-Square, Fisher's Exact test, and Student's 
t-test statistic. 

Total survival was calculated using Kaplan-Meier curves. The 
difference in mortality and bleeding time compared to the 
P2Y12 inhibitor group was determined by the Log-Rank test, 
DQG� WKH�+D]DUG� UDWLR�FRHIILFLHQW�ZDV�JLYHQ�ZLWK�D�����FRQIL-
dence interval. TIME (day) was used as the variable, including 
the follow-up time or the time to reach the relevant event (Death 
DQG�%OHHGLQJ��

The risk coefficients (Relative Risk) of the variables thought to 
EH�DVVRFLDWHG�ZLWK�WKH�3�<���LQKLELWRU�ZHUH�JLYHQ�D�����&RQIL-
dence interval. The data was accepted with a suitable statistical 
threshold of p<0.05. The www.e-picos.com New York software 
and the MedCalc statistical package tool were used to analyze 
the data.

ÖZ
Amaç: 
ST-elevasyonlu miyokard enfarktüste tikagrelorun fibrinolitik 
LOH�D\QÕ�DQGD�X\JXODQPDVÕQÕQ�HWNLQOL÷L�YH�J�YHQOL÷L�EHOLUVL]OL÷L-
QL�NRUX\RU��dDOÕúPDPÕ]�ILEULQROLWLNOHU� LOH� WHGDYL�HGLOHQ��67�HO-
HYDV\RQOX�PL\RNDUG�HQIDUNW�V���67(0,�KDVWDODUÕQGD�WLNDJUHORU�
YH�NORSLGRJUHO�NDUúÕODúWÕUPD\Õ�YH�GH÷HUOHQGLUPH\L�DPDoODPDN-
WDGÕU�

Gereç ve Yöntemler: 
*HUL\H�G|Q�N�YH�NHVLWVHO�RODQ�EX�oDOÕúPD��.DVÕP������LOH�2FDN�
����� WDULKOHUL� DUDVÕQGD�� 3&,� \HWHQH÷L� ROPD\DQ� KDVWDQHGH�
JHUoHNOHúWLULOPLúWLU�� dDOÕúPD\D� ILEULQROLWLN� WHGDYL� YHULOHQ� YH�
WHGDYL�LoLQ�PXWODN�NRQWUHQGLNDV\RQX�ROPD\DQ����\Dú��VW������
STEMI’li hasta dahil edildi. Tikagrelor 94 hastaya, klopidogrel 
LVH����KDVWD\D�YHULOGL��+DVWDODUD�ILEULQROL]�LOH�Hú�]DPDQOÕ�RODUDN�
\�NOHPH�GR]ODUÕ�YHULOGL��DUGÕQGDQ�LGDPH�GR]ODUÕ�YHULOGL��%LULQFLO�
VRQXo�� W�P� QHGHQOHUH� ED÷OÕ� PRUWDOLWH�� PDM|U� NDUGL\RYDVN�OHU�
olaylar, inme, tekrarlayan miyokard enfarktüsü (MI), hedef 
GDPDU� UHYDVN�ODUL]DV\RQX� YH� PDM|U� NDQDPD� LoLQ� DOWÕ� D\OÕN�
WDNLSWL��øNLQFLO�VRQXo�����\DúÕQ��]HULQGHNL�KDVWDODUÕ��ULYDURNVD-
EDQ� NXOODQÕPÕQÕ� YH� NURQLN� E|EUHN� KDVWDOÕ÷Õ� RODQ� KDVWDODUGD�
JHOLúHFHN�PDM|U�DGYHUV�ROD\ODUÕ�GH÷HUOHQGLUPHNWL�

Bulgular: 
+DVWDQH� LoL� |O�P�� *)5� GH÷HUOHUL� ��������� PO�GN������ Pð���
5LYDUR[DEDQ�.XOODQÕPÕ��gO�PF�O�.DQDPD��%$5&�.DQDPD�7LS�
�����NDID�LoL�NDQDPD��PRUWDOLWH��LQPH��KHGHI�GDPDU�UHYDVN�ODU-
L]DV\RQX� YH� WHNUDUOD\DQ� PL\RNDUG� HQIDUNW�V�� �0,�� DoÕVÕQGDQ�
DQODPOÕ� IDUN� EXOXQPDGÕ� �S!������� .ORSLGRJUHO� NXOODQDQ� ���
KDVWDQÕQ� �
LQGH� YH� WLNDJUHORU� NXOODQDQ� ��� KDVWDQÕQ� �
�QGH�
PRUWDOLWH� J|]OHQPLúWLU� �/RJ�UDQN� WHVWL�� S������ +5 �����
����*$��������������7LNDJUHORU�YH�NORSLGRJUHO�NXOODQDQ�KDVWD-
ODUGD� %$5&� WLS� ���� NDQDPDVÕ� LVWDWLVWLNVHO� RODUDN� EHQ]HUGL�
�/RJ�UDQN�WHVWL��S������+5 ���������*$����������������

Sonuç: 
%X� oDOÕúPDGD�� WLNDJUHORUXQ� ILEULQROLWLN� WHGDYL� LOH� ELUOLNWH�
NXOODQÕPÕQÕQ� HWNLQOLN� YH� J�YHQOLN� DoÕVÕQGDQ� NORSLGRJUHO� LOH�
EHQ]HU�ROGX÷XQX�EXOGXN�

Anahtar Sözcükler: 
øNLOL�DQWLSODWHOHW�WHGDYL��)LEULQROL]��7LFDJUHORU��)DUPDNR�LQYD]LY�
reperfüzyon, Klopidogrel

INTRODUCTION
STEMI is an acute coronary syndrome requiring emergency 
reperfusion therapy. It is vital to restore coronary flow by reper-
fusion of the infarct-related artery as soon as possible to 
decrease mortality and morbidity (1-4). In STEMI patients, 
primary percutaneous coronary intervention (pPCI) is the 
recommended reperfusion method if administered on time 
(<120 minutes), but if pPCI is not possible and there are no 
contraindications, the preferred reperfusion therapy is fibrinoly-
sis (1,5-8).

Fibrinolysis, which breaks down thrombosis causing coronary 
artery occlusion, may induce a prothrombotic state (9-11). 
Therefore, additional treatment is needed to prevent the recur-
rence of thrombosis. In two large-scale randomized controlled 
trials (RCT), dual antiplatelet therapy (aspirin and clopidogrel) 
was found to decrease major cardiovascular events in STEMI 
patients treated with fibrinolytic (10,11). Clinical experience 
with the use of ticagrelor in combination with fibrinolytic is 
limited. Therefore, there is no evidence of long-term effects of 
ticagrelor, which provides quicker and more effectively P2Y12 
inhibition than clopidogrel in STEMI patients treated with 
fibrinolytic (11-14). Current guidelines advise dual antiplatelet 
medication (aspirin and clopidogrel) for STEMI patients treated 
with fibrinolytic (1,4,15).

Studies have shown that fibrinolytic-treated STEMI patients 
switching from clopidogrel to ticagrelor are linked with similar 
bleeding and ischemic results compared to patients continuing 
clopidogrel therapy (16-20). Information on co-administration 
of ticagrelor with fibrinolytic is insufficient.
In addition, there is little experience with patients over 75 years 
of age, those with chronic kidney disease (CKD), and patients at 
high risk of bleeding who take rivaroxaban.

Our study aims to compare and evaluate concomitant ticagrelor 
versus clopidogrel treatment in fibrinolytic-treated STEMI in 
terms of their effects on major adverse cardiac and cerebrovas-
FXODU� HYHQWV� �0$&&(��� GHDWK�� P\RFDUGLDO� LQIDUFWLRQ�� WDUJHW�
artery revascularization, stroke, and severe bleeding.  

 MATERIAL and METHODS
Study design and settings  
The retrospective cross-sectional study was carried out between 
November 2017 and January 2021 in Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO��6,51$.�785.(<���D�OHYHO���
hospital without PCI capability. Fibrinolytic and ticagrelor were 
administered to patients diagnosed with STEMI in our hospital. 
$IWHUZDUG�� WKH� SDWLHQWV� ZHUH� UHIHUUHG� WR� WKH� 3&,�FDSDEOH�
centers. The data of the patients who reapplied to our hospital 
for follow-up examination after discharge from PCI-capable 
centers were collected. The epicrisis reports were accessed from 
the hospital's digital archive with the official permission of the 
hospital management. Work permit and data usage permission 
were approved by the management of Cizre Dr.Selahattin 
&,=5(/,2*/8�6WDWH�+RVSLWDO�
�1R���������������(������������������'DWH�����-XO\��������

The study was approved, and the requirement for informed 
consent was waived by the Ethics Commission. (No: 2021-208- 
GHFLVLRQ�QXPEHU������'DWH����WK�$XJXVW��������7KH�VWXG\�ZDV�
FRQGXFWHG�LQ�OLQH�ZLWK�WKH�'HFODUDWLRQ�RI�+HOVLQNL��:RUN�SHUPLW�
and data usage permission were approved by the management 
RI� &L]UH� 'U�6HODKDWWLQ� &,=5(/,2*/8� 6WDWH� +RVSLWDO��1R��
�������������(������������������'DWH�����-XO\�������

RESULTS
$�WRWDO�RI�����SDWLHQWV�����RI�ZKRP�ZHUH�RYHU����\HDUV�ROG��ZKR�
were diagnosed with STEMI and started fibrinolytic therapy in 
the emergency department between 2017 and 2021 were includ-
ed in the study. In this process, 9 STEMI patients with cardiac 
arrest in the emergency department and four data loss or 
inaccessibility were excluded (Figure 1).

The average age of the total patients included in the trial was 
61.2±11.4, the mean age of those treated with clopidogrel was 
60.5±11.4, and those treated with ticagrelor were 61.8±11.5, 
showing no substantial difference (Table I).  
7KHUH�ZDV�QR�GLIIHUHQFH�LQ�WKH�PHDQ�*5$&(�ULVN�VFRUH��V\PS-
tom-door-needle-angio times, echocardiographic findings, 
length of hospital stay, and laboratory and cardiac parameters 
according to the P2Y12 inhibitor applied (Table I).

,Q�SDWLHQWV�WUHDWHG�ZLWK�&ORSLGRJUHO��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, Cardiac Parameter 
UHVXOW��%$5&�EORRG�W\SH������������/9()�YDOXH�DQG�&ODVVLILFD-
tion, target vessel revascularization, recurrent MI, Failed fibrino-
O\WLF� (&*� FULWHULD�� 5LYDUR[DEDQ� XVH�� DQG� *5$&(� ULVN� VFRUH�
�S!�������+RZHYHU��*)5�VWDWXV�ZDV�OLQNHG�WR�PRUWDOLW\��S �������
,Q� WKRVH�ZLWK�PRUWDOLW\������KDG�D�*)5�����P/�PLQ������Pð��
DQG�ZLWKRXW�PRUWDOLW\�������KDG�*)5�����P/�PLQ������Pð�

,Q�SDWLHQWV�WUHDWHG�ZLWK�7LFDJUHORU��0RUWDOLW\�ZDV�QRW�DVVRFLDWHG�
with gender, disease, and smoking history, LVEF value and 
Classification, target vessel revascularization, recurrent MI, 
Criteria for failed fibrinolytic ECG, Rivaroxaban use, GFR, and 
*5$&(�ULVN�VFRUH� �S!�������+RZHYHU�� IDLOHG� ILEULQRO\WLF�(&*�
criteria were associated with mortality (p<0.05). Failed fibrino-

O\WLF�(&*�FULWHULD�ZHUH�REVHUYHG�LQ�����RI�WKRVH�ZLWK�PRUWDOLW\�
DQG�������ZLWKRXW�PRUWDOLW\��%$5&�EOHHGLQJ� W\SH� ����� �� �����
ZDV� DOVR� DVVRFLDWHG� ZLWK� PRUWDOLW\� �S�������� %$5&� W\SH� ����
EOHHGLQJ�ZDV�GHWHFWHG� LQ���SDWLHQWV� �������ZLWK�PRUWDOLW\�DQG�
WZR�SDWLHQWV���������ZLWKRXW�PRUWDOLW\�

There was no difference in the risks of in-hospital death, Killip 
classification 2-4, Failed fibrinolytic ECG criterion, GFR, 
5LYDUR[DEDQ� 86(�� )DWDO� %OHHGLQJ�� %$5&� %OHHGLQJ� 7\SH�
����������� ,QWUDFUDQLDO� %OHHGLQJ�� 0RUWDOLW\�� LVFKHPLF� VWURNH��
target vessel revascularization, and presence of recurrent MI in 
patients treated with Ticagrelor against treated with Clopidogrel 
(p>0.05) (Figure 2).

$V�VHHQ�LQ�)LJXUH���
,Q� WKLV� VWXG\�� %$5&� 7\SH� ���� EOHHGLQJ� ZDV� GHWHFWHG� LQ� ��
patients using clopidogrel and five patients using ticagrelor. In 
this case, the chi-square statistic was 0.086, and the p-value was 
������JUHDWHU�WKDQ�������/RJ�UDQN�WHVW��S������+5 ���������&,��

���������������$FFRUGLQJO\��WKH�VWDWLVWLFDO�UHVXOW�LQGLFDWHV�WKDW�WKH�
survival curves did not differ significantly, or the factor (P2Y12 
LQKLELWRU��YDULDEOH�GLG�QRW�KDYH�D�VLJQLILFDQW�HIIHFW�RQ�WKH�%$5&�
W\SH�����EOHHGLQJ�GXUDWLRQ��S!������

DISCUSSION
In this study, we found the use of ticagrelor with fibrinolytic 
WUHDWPHQW� ZDV� VLPLODU� WR� FORSLGRJUHO� LQ� WHUPV� RI� 0$&&(��
mortality, myocardial infarction, target artery revascularization, 
stroke, and severe bleeding (p>0.05).  
Despite the decrease in the use of fibrinolytic in STEMI patients 
worldwide, fibrinolytic therapy continues to maintain its impor-
tance because there are still hospitals far from a PCI-capable 
FHQWHU��$V�D�UHVXOW��XSGDWHG�LQIRUPDWLRQ�DERXW�67(0,�SDWLHQWV�
WUHDWHG�ZLWK�ILEULQRO\WLF�LV�DOZD\V�QHHGHG��$OWKRXJK�WLFDJUHORU�
therapy provides many benefits compared to clopidogrel in 
UHGXFLQJ� PDMRU� FDUGLRYDVFXODU� HYHQWV� �0$&(�� LQ� SDWLHQWV�
undergoing pPCI, data on its use with fibrinolytic are limited 
(27-29). 

Therefore, new guidelines urge dual antiplatelet treatment with 
aspirin and clopidogrel in combination to fibrinolytic therapy in 
patients with STEMI (1,5,14,15). Use of ticagrelor was not 
recommended within 24 hours of fibrinolytic therapy due to the 
paucity of clinical studies supporting the safety of using ticagre-
lor with fibrinolytic in guidelines (1,5,14,15). Clinical studies of 
ticagrelor in STEMI patients receiving fibrinolytic have been 
done to fill this knowledge gap (16-20). Patients over 75 years 
of age were excluded from these studies, and some patients 
were switched to ticagrelor after using clopidogrel as first-line 
therapy. Ticagrelor was not advised for patients over 75 years of 
age treated with fibrinolytic.Our study is the first clinical trial to 
compare ticagrelor with clopidogrel simultaneously received 
with fibrinolytic in STEMI patients, including patients over 18 
years of age (including 75 years of age), patients with CKD, and 
patients receiving rivaroxaban. The parameters in Table I in 
STEMI patients did not differ or correlate according to the 
P2Y12 inhibitor used, indicating no confounding effects 
between the patient groups (p>0.05). There was no difference or 
correlation between both the groups in terms of above 75 years 
of age, demographic and clinical characteristics, laboratory 
finGLQJV��OHIW�YHQWULFXODU�HMHFWLRQ�IUDFWLRQ��0,�W\SH��*5$&(�ULVN�
score, symptom to needle time, failed thrombolytic ECG criteria, 
UHFXUUHQW�0,��%$5&�EOHHGLQJ��DQG�PRUWDOLW\��S!�������,Q�67(0,�
patients younger than 75 years of age, similar TIMI major bleed-
LQJ�ZDV�GHWHFWHG�ZLWKLQ����GD\V�RI�D�ODWH�VZLWFK�IURP�FORSLGRJUHO�
to ticagrelor after fibrinolytic therapy compared to patients who 
continued on clopidogrel (16). 

$FFRUGLQJ�WR�WKH�75($7�VWXG\��WKH����PRQWK�PDMRU�FDUGLRYDVFX-
lar event rates of ticagrelor and clopidogrel were similar in 
fibrinolytic-treated STEMI patients younger than 75 years of age 
(17). Welsh RC et al., found that switching from clopidogrel to 
ticagrelor after fibrinolysis was associated with reduced recurrent 
LVFKHPLF�HYHQWV�DW�RQH�\HDU��$GGLWLRQDOO\��LQ�WKLV�VWXG\��WKHUH�ZHUH�
no substantial differences between major bleeding and intracere-
bral hemorrhage (18). In the MIRTOS study, there was no 
substantial difference between the ticagrelor and clopidogrel 
treated randomized groups of STEMI patients receiving fibrino-
O\WLF�WKHUDS\�LQ�WHUPV�RI�0$&(�DQG�PDMRU�EOHHGLQJ�HYHQWV�������
&RQHU�$�� HW� DO��� GHWHUPLQHG� WKDW� VZLWFKLQJ� IURP� FORSLGRJUHO� WR�
ticagrelor at 48 hours following fibrinolytic administration was 
VLPLODUO\�VDIH��0$&(�DQG�PDMRU�EOHHGLQJ��LQ�SDWLHQWV�������,Q�RXU�

study, there was no difference in patients aged 18-75 year groups 
LQFOXGLQJ� WKH� ULVNV� RI�� LQ�KRVSLWDO� GHDWK�� IDWDO� EOHHGLQJ�� EDUF�
bleeding type ����������� LQWUDFUDQLDO�EOHHGLQJ��PRUWDOLW\��VWURNH��
target vessel revascularization, and recurrent mi in those treated 
with ticagrelor compared with clopidogrel (p>0.05). There was 
no statistically significant difference between the ticagrelor and 
clopidogrel groups of major bleeding and mortality (major bleed-
LQJ��/RJ�UDQN�WHVW��S������+5 ����������&,����������������PRUWDO-
LW\�� /RJ�UDQN� WHVW�� S������ +5 ����� ������ &,�� ������������:H�
found that the concomitant administration of ticagrelor in STEMI 
patients who preferred pharmacoinvasive reperfusion therapy 
was safe for six months.

In a clinical study evaluating the factors affecting the in-hospital 
mortality of patients given fibrinolytic for STEMI, it was found 
that patients who developed mortality had high rates of CKD, 
GLDEHWHV�PHOOLWXV��'0���*5$&(�VFRUH��.LOOLS�FODVV������DQG�KDG�
ORZ�/9()�IRXQG�������$OWKRXJK�WKH�JURXS�RI�&.'�SDWLHQWV�XVLQJ�
clopidogrel was associated with mortality in our study, it was not 
linked to patients using ticagrelor (p:0.051 p:0.99). There was no 
FRUUHODWLRQ� EHWZHHQ�/9()�YDOXH��*5$&(� ULVN� VFRUH�� DJH�� DQG�
KLVWRU\�RI�GLVHDVHV�ZLWK�PRUWDOLW\���$OWKRXJK�WKH�XVH�RI�WLFDJUHORU�
was not linked to major bleeding in patient groups with a high 
*5$&(�ULVN� VFRUH�� WKH�XVH�RI�FORSLGRJUHO�ZDV�DVVRFLDWHG�ZLWK�
increased major bleeding. Therefore, we determined that ticagre-
lor administration in addition to fibrinolytic therapy is safer than 
FORSLGRJUHO�LQ�SDWLHQWV�ZLWK�KLJK�*5$&(�ULVN�VFRUHV��&RQVLGHU-
ing its relationship with mortality, although major bleeding in 
patients using clopidogrel was not associated with mortality, 
major bleeding in the group of patients using ticagrelor had 
higher mortality. 

In a trial comparing the effectiveness and safety of ticagrelor 
against clopidogrel in STEMI patients aged 75 and up, ticagrelor 
was linked to a lower risk of major cardiac and cerebrovascular 
HYHQWV� �0$&&(�� ������+RZHYHU�� LW� GLG� QRW� GLIIHU� LQ� WHUPV� RI�
1-year mortality and bleeding events.  While there was no associ-
ation with stroke in patients over 75 years of age using clopido-
grel, it was linked to stroke in patients using ticagrelor (p>0.05 
p<0.05, respectively). There is a paucity of evidence on the use of 
P2Y12 inhibitors in addition to fibrinolytic treatment in STEMI 
patients with chronic kidney disease (16,17). Studies have 
excluded patients with CKD (16,17). Since the administration of 
fibrinolytic in CKD patients is not a major contraindication, we 
included CKD patients in our study.  Information in the literature 
regarding the use of fibrinolytic in CKD patients is generally 
EDVHG�RQ�H[SHULHQFH�ZLWK�SDWLHQWV�JLYHQ�DOWHSODVH��73$��GXH�WR�
ischemic blood flow. There are currently no clinical studies 
comparing the use of ticagrelor and clopidogrel in CKD patients 
XQGHUJRLQJ�ILEULQRO\WLF� WUHDWPHQW� IRU�67(0,����������$OWKRXJK�
there are studies in the literature that reported increased major 
bleeding and mortality in CKD patients treated with fibrinolytic 
agents for ischemic stroke, there are also studies that concluded 
that CKD did not affect adverse outcomes such as major bleeding 
DQG�GHDWK��,Q�RXU�VWXG\��DOWKRXJK�*)5�����P/�PLQ������Pð��ZDV�
not associated with major bleeding and mortality in patients using 
ticagrelor, an increase was found in major bleeding and mortality 
in those using clopidogrel. We found that ticagrelor is a safer 
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alternative than clopidogrel in CKD patients medicated with 
fibrinolytic. In STEMI patients, Mega JL et al. discovered that 
using aspirin, clopidogrel, or rivaroxaban decreased the risk of 
mortality, heart attack, or stroke owing to cardiovascular events, 
and there was no substantial elevated risk of lethal bleeding when 
FRPSDUHG�WR�SODFHER�������1R�SDWLHQWV�ZHUH�XVLQJ�ILEULQRO\WLF�LQ�
this clinical study, nor were there any use of ticagrelor. Our study 
compared ticagrelor and clopidogrel in patients using rivaroxaban 
revealed no relationship with major bleeding and mortality.  
Co-administration of a potent antiplatelet agent such as ticagrelor 
along with fibrinolysis may result in an increased risk of bleeding.  
:KLOH�WKH�0$&&(�DQG�PDMRU�EOHHGLQJ�UHVXOWV�RI�VWXGLHV�WR�GDWH�
have been encouraging, evidence for concomitant use of ticagre-
lor and fibrinolytic is still lacking.  The studies have done so far 
may encourage more comprehensive studies. Limitations: Four 
patients were ruled out of the research due to the difficulty of 
following up on patients whose places of residence changed. Due 
to the 6-month follow-up of our patients, we could not comment 
on the 12-month effects. The most rigorous way to evaluate the 
benefits of treatment is through randomized controlled clinical 
trials. Due to the small number of patients, our results cannot be 
generalized but may be informative for future large-scale 
randomized clinical trials.

CONCLUSION
In STEMI patients, regardless of being over or under 75, 
ticagrelor therapy given concurrently with fibrinolytic therapy 
is comparable to clopidogrel including all mortality, major 
cardiovascular events, stroke, recurrent MI, target artery revas-
cularization, and major bleeding. In conclusion, compared to 
clopidogrel, ticagrelor shows a similar safety profile over six 
months in STEMI patients treated with fibrinolytic.
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$V�VHHQ�LQ�)LJXUH���
In this study, bleeding was detected 
in 16 of 86 patients using clopido-
grel and in 17 of 94 patients using 
ticagrelor. In this case, the 
chi-square statistic was 0.007, and 
WKH� S�YDOXH� ZDV� ������ JUHDWHU� WKDQ�
����� �/RJ�UDQN� WHVW�� S������
+5 ����� ����&,�� ����� �� ��������
$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW�
indicates that the survival curves did 
not differ significantly, or the factor 
(P2Y12 inhibitor) variable did not 
significantly affect the duration of 
bleeding (p>0.05).

$V�VHHQ�LQ�)LJXUH���
In this study, mortality was observed in 5 of 86 patients using 
clopidogrel and in 4 of 94 patients using ticagrelor (Log-rank 
WHVW��S������+5 ���������&,��������������

$FFRUGLQJO\�� WKH� VWDWLVWLFDO� UHVXOW� LQGLFDWHV� WKDW� WKH� VXUYLYDO�
curves did not differ significantly, or the factor (P2Y12 inhibi-
tor) variable did not have a substantial effect on the time to 
exitus (p>0.05).
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ABSTRACT
Objective: 
To detect common Ultrasonography (USG) findings in patients with blunt ocular trauma and 
compare them with clinical findings.

Material and Methods:
The anterior chamber depth, lens thickness, axial length and scleral thickness values were 
measured with USG (Aviso, Quantel Medical, Clermont-Ferrand, France).

Results:
In this study, we included 44 eyes of 44 patients; 77% of blunt ocular trauma patients were male 
and 31% were in the 20-40 age group. The most common cause of trauma was branch hit (23%). 
The most common examination findings were eyelid ecchymosis (60%) and hyphema (29%). 
Intravitreal hemorrhage (15%) and retinal detachment (4%) were the most common USG 
findings. Initial percentage of best-corrected visual acuity is 0.1 (1 Logarithm of the Minimum 
Angle of Resolution (logMAR)) and worse was 27%. This value decreased to 6% with medical 
or surgical treatments at the first month examination. There was no statistically significant differ-
ence between the initial, first week, and first month measurements of axial length, anterior cham-
ber depth, lens thickness and scleral thickness (p = 0.724, 0.724, 0.717, 0.717, respectively).

Conclusion:
This study emphasizes the importance of USG in blunt ocular trauma and comparing the clinical 
findings showed that blunt trauma can damage ocular structures in different severities. The final 
result depends on the severity of the injury and the application of appropriate treatment.

Key Words: 
Ocular trauma, Blunt ocular trauma, Ultrasonography

20.97 (6-82) years. The most common causes of blunt ocular 
injuries were branch fragments (23%) and metal object injuries 
(21%). Afterward, blunt ocular trauma was caused by beating 
(14%), other (11%), stone (11%), ball (9%), falling (7%), and 
bottle hit (4%) injuries, respectively. Other causes included 
plastic foreign body injury in 2 patients, in-vehicle traffic 
accident in 1 patient, out of vehicle traffic accident in 1 patient, 
and injury after heel strike in 1 patient (Table I).

Table I : Frequency and Percentage of Causal Factors

The most common anterior segment findings after trauma were 
found to be lid ecchymosis (60%), hyphema (29%), corneal 
edema (27%), traumatic cataract (11%), zonular dialysis (11%), 
iridodialysis (9%). On the other hand, commotio retinal detach-
ment was seen in 11% of the patients, vitreous hemorrhage in 
15%, and retinal detachment in only 2 patients (4%). USG was 
used to detect structural changes that could not be detected by 
clinical examination, especially in an opaque environment; 
vitreous hemorrhage and retinal detachment were the most 
common USG findings (Table II).

Table II : Frequency and Percentage of Findings by Total Cases

Visual acuity was 0.6 (0.22 logMar) or better in 16 patients 
(36%), but visual acuity was 0.1 (1 logMar) or worse in 12 
patients (27%) and perception was positive. At the first month 
follow-up, the number of patients, having visual acuity 0.6 (0.22 
logMar) and better, increased to 30 (69%), the number of 
patients having visual acuity 0.1 (1 logMar) and worse, 
decreased to 3 (6%). One of these patients had retinal detach-

ment and vitreous hemorrhage accompanying choroidal detach-
ment, another patient had optic nerve avulsion, and 3 patients 
having corneal edema that did not regress after traumatic 
cataract surgery. It was observed that there was a statistically 
significant increase in the first examination’s mean visual acuity 
if it’s compared to the first week and first month (p = 0.01).
There was no statistically significant difference between the 
patients' axial length, anterior chamber depth, lens thickness, 
and scleral thickness measured by USG between the first exam-
ination, first week, and first month follow up (Table III).

Table III: Comparison of USG measurements 

DISCUSSION and CONCLUSION
Causes such as inability to open the eyelids after blunt ocular 
trauma, hyphema, traumatic cataract development, or vitreous 
hemorrhage may make the evaluation of the posterior segment 
difficult or impossible. Although clinical findings suggest a 
complication such as retinal detachment, orbital USG is 
required for a comprehensive posterior segment evaluation.
In our study, the incidence of eye injury was almost three times 
more common in men (77.3%) than in female patients (22.7%). 
Especially in the young age group, male patients 20 to 40 years 
of age (31%) constituted the group in which blunt ocular 
traumas were encountered most frequently. As in our study, 
Elshafie et al.(6) and Pai et al.(7) also reported that blunt ocular 
trauma was seen more intensely in males . They reported that, 
unlike our data, it was mostly encountered between the ages of 
10-20 (31% and 28%, respectively). When we look at the 
causes, Pai et al.(7) stated that the most common cause was 
motor vehicle accidents (28%), but similar to the results of 
Elshafie et al. 6 (27%), in our study, it was seen that the most 
common cause was branch hit (23%). According to these 
results, a higher rate of ocular scarring in younger men 
compared to older individuals or women, was probably due to 
more risky jobs and the different categories of sports they do. It 
has been seen that the probability of scaling is higher and it is 
often caused by branches, metal objects or stones. In another 
study, it was observed that blunt eye traumas were more 
common especially in children and young adult males (8). In 
that study 38% of the traumas were caused by falling, 32% 
during play, 14% due to work accident, 9% to beating, 6% to 
traffic accident. It is stated that these accidents are preventable. 

As well as the young population, blunt trauma after falls is 
frequently encountered in the elderly population. In a study, 
open globe injuries in the population over 70 years of age were 
examined and blunt trauma was found to play an important role 
(9). It’s found that it is mostly related to falls, with a female 
predominance (in contrast to the male predominance in the 
young group) and a poor visual prognosis. It’s concluded that to  DOI: 10.53394/akd.1084913
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Evaluation with A/B Scan Ultrasonography of 
the Anterior Chamber, Posterior Chamber and 
Vitreous in Patients with Blunt Eye Trauma

.�QW�*|]�7UDYPDOÕ�+DVWDODUGD�gQ�.DPDUD��
Arka Kamara ve Vitreusun A/B Scan 
8OWUDVRQRJUDIL�LOH�'H÷HUOHQGLULOPHVL

ORIGINAL
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ÖZ
Amaç: 
.�QW� RN�OHU� WUDYPDOÕ� KDVWDODUGD� VÕN� J|U�OHQ� 8OWUDVRQRJUDIL�
�86*��EXOJXODUÕQÕ�VDSWDPDN�YH�NOLQLN�EXOJXODUOD�NDUúÕODúWÕUPDN�

Gereç ve Yöntemler: 
gQ�NDPDUD� GHULQOL÷L�� OHQV� NDOÕQOÕ÷Õ�� DNVL\DO� X]XQOXN�YH� VNOHUD�
NDOÕQOÕN�GH÷HUOHUL�86*��$YLVR��4XDQWHO�0HGLFDO��&OHUPRQW�)HU-
rand, France) ile ölçüldü.

Bulgular: 
7RSODP� ��� KDVWDQÕQ� ��� J|]�Q�Q� GDKLO� HGLOGL÷L� EX� oDOÕúPDGD��
N�QW� RN�OHU� WUDYPDOÕ� KDVWDODUÕQ��� ��¶VL� HUNHNWL��+DVWDODUÕQ���
��¶L�������\Dú�DUDVÕQGD\GÕ��(Q�VÕN�WUDYPD�QHGHQL�GDO�oDUSPDVÕ\-
GÕ���������(Q�oRN�J|U�OHQ�PXD\HQH�EXOJXVX�LVH�VÕUDVÕ\OD�NDSDN�
HNLPR]X��������YH�KLIHPD\GÕ���������9LWUH�LoL�NDQDPD��������
YH� UHWLQD� GHNROPDQÕ� ��� ��� HQ� VÕN� J|U�OHQ� 86*� EXOJXODUÕQÕ�
ROXúWXUPDNWD\GÕ��%DúODQJÕo�HQ�L\L�G�]HOWLOPLú�J|UPH�NHVNLQOL÷L�
0,1 (1 Logarithm of the Minimum Angle of Resolution 
�ORJ0$5���YH�GDKD�N|W��RODQODUÕQ�RUDQÕ������LNHQ��ELULQFL�D\�
NRQWUROOHULQGH�EX�RUDQ�\DSÕODQ�PHGLNDO�YH\D�FHUUDKL�WHGDYLOHU�LOH�
���¶\D�JHULOHPLúWLU��+DVWDODUÕQ�86*�LOH�|Oo�OHQ�DNVL\HO�X]XQOXN��
|Q� NDPDUD� GHULQOL÷L�� OHQV� NDOÕQOÕ÷Õ� YH� VNOHUD� NDOÕQOÕ÷ÕQGD�
EDúODQJÕo��ELULQFL�KDIWD�YH�ELULQFL�D\�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELU�IDUNOÕOÕN�VDSWDQPDPÕúWÕU��VÕUDVÕ\OD�S� ���������������
0,717; 0,717).

Sonuç: 
.�QW� RN�OHU� WUDYPDGD� 86*¶� QLQ� |QHPLQLQ� YXUJXODQGÕ÷Õ� YH�
NOLQLN� EXOJXODUÕQ� NDUúÕODúWÕUÕOGÕ÷Õ� EX� oDOÕúPD� N�QW� WUDYPDQÕQ�
RN�OHU�\DSÕODUD�GH÷LúLN�úLGGHWOHUGH�]DUDU�YHUHELOHFH÷LQL�YH�QLKDL�
VRQXFXQ� \DUDODQPDQÕQ� úLGGHWLQH�� \DUDODQDQ� J|]� VHJPHQWLQH��
X\JXQ� WHGDYL� \|QWHPLQLQ� X\JXODQPDVÕ� YH� X]XQ� YDGHOL� NRPS-
OLNDV\RQODUÕQ�WDNLELQH�ED÷OÕ�ROGX÷XQX�J|VWHUPLúWLU�

Anahtar Kelimeler:
Oküler travma, Künt oküler travma, Ultrasonografi

INTRODUCTION
Eye injuries are one of the most common causes of vision loss 
or decrease and affect the quality of life. Even the simplest 
ocular traumas cause pain and discomfort, leading to loss of 
workforce, care and treatment costs. Despite the advances in 
diagnosis and treatment methods, eye traumas continue to be 
socially and economically serious (1). Blunt ocular trauma can 
occur during industrial work as an occupational accident, as a 
sports accident, in-home accidents, or as part of in-vehicle 
accidents. Depending on these, temporary or permanent vision 
loss may develope (2).

The patient may not be able to open their lids due to severe pain 
or swelling, and this may make direct examination impossible. 
Since the 1950s, Ultrasonography (USG) has been used as a 
painless and noninvasive evaluation method of the traumatized 
globe. Today, with the advent of high-frequency probes and 
color Doppler USG has become a vital imaging modality in the 
evaluation of the traumatized globe and provides valuable 

information that is often not available by other means (3). USG 
has revolutionized the diagnosis and treatment of the trauma-
tized eye, especially in opaque ocular media. Clinical examina-
tion of the posterior segment may be limited in anterior segment 
injuries that cause opacity such as hyphema and corneal edema. 
Traumatic posterior segment pathologies such as vitreous 
hemorrhage or vitritis may also limit the diagnostic information 
obtained from clinical examination. In these cases, control of 
the eye with USG can show pathological changes and guide us 
to the necessary treatment, so it is considered an important 
diagnostic and prognostic tool (4, 5).
The study aims to detect common USG findings in patients with 
blunt ocular trauma and compare them with clinical findings.

MATERIAL and METHODS
Forty-four consecutive patients with blunt ocular trauma admit-
WHG� WR�$NGHQL]� 8QLYHUVLW\� +RVSLWDO� EHWZHHQ� ����� DQG� �����
were included in this prospective study. The study protocol was 
DSSURYHG�E\�WKH�$NGHQL]�8QLYHUVLW\�+RVSLWDO�&OLQLFDO�5HVHDUFK�
Ethics Committee. The study was carried out by the Declaration 
RI�+HOVLQNL��:ULWWHQ�LQIRUPHG�FRQVHQW�ZDV�REWDLQHG�IURP�HDFK�
patient. The study was conducted in accordance with research 
and publication ethics      (Date: 23.07.2014, Number: 337).
All patients underwent comprehensive ophthalmic examination 
with a history of blunt trauma. Visual acuity was measured with 
a Snellen chart and converted to Logarithm of the Minimum 
Angle of Resolution (logMAR) and slit lamp and non contact 
lenses were used for the anterior segment and fundus examina-
tion. Intraocular pressures of the patients were recorded with a 
noncontact tonometer (Nidek NT-2000 NCT, Nidek CO, LTD., 
+LURLVKL�*DPDJRUL��$LFKL��-DSDQ��
Patients with a history of penetrating ocular trauma or chemical 
burns and patients who did not have pathological findings after 
slit-lamp examination and USG were excluded from the study. 
All patients underwent B-scan USG to evaluate the posterior 
segment of the eye with AVISO A/B scan USG (Aviso, Quantel 
Medical, Clermont-Ferrand, France).
Patients' gender, age, cause of trauma (stone hit, metal object 
hit, bottle hit, branch hit, ball hit and after falling), examination 
findings (ecchymosis, corneal edema, hyphema, cataract, 
iridodialysis, zonular dialysis, commotio retina, vitreous hemor-
rhage, retinal detachment), USG data (axial length, anterior 
chamber depth, lens thickness, scleral thickness) at the first 
examination, first week, and first month were recorded and 
compared.

Statistical Analysis
Statistical analysis was performed using SPSS version 18.0 
software (SPSS Inc. Chicago IL USA). Fisher's exact test, t-test, 
and Pearson chi-square test were used to compare groups. A p 
value below 0.05 was considered statistically significant.

RESULTS
A total of 44 eyes of 44 patients were included in the study. 34 
(77.3 %) of all patients were male, 10 (22.7 %) were female, 24 
(54.5%) patients had left eye trauma, and 20 ( 45.5 %) patients 
had right eye trauma. The mean age of the patients was 40.93 ± 

prevent this condition, care should be taken to educate elderly 
patients and their caregivers on how to prevent falls. 
A blunt eye injury can affect any structure of the eye. The most 
common finding in our study was valve ecchymosis with a rate 
of 60%. Pai et al.(7) also found that 62.5% of patients injured by 
blunt ocular trauma, similar to our study, showed signs of 
HFFK\PRVLV� DQG� HGHPD� RQ� WKH� H\HOLGV�� +RZHYHU�� (OVKDILH� HW�
al.(6) showed that lid ecchymosis only represents 14% of cases, 
XQOLNH�WKLV�FXUUHQW�VWXG\��+\SKHPD�ZDV�IRXQG�WR�EH�D�FRPPRQ�
complication occurring in 29 % of patients with blunt injuries, 
whereas in some other studies this rate was found to be approxi-
mately 50 % (2, 6, 10).  We consider that the difference in results 
can be explained by exposure to objects larger than the globe 
volume in most cases.
The most common findings detected in USG were intravital 
hemorrhage (15%) and retinal detachment (4%). Although 
trauma is the most common cause of vitreous hemorrhage in 
young patients, most causes of vitreous hemorrhage in the 
general population are non-traumatic (diabetic retinopathy, 
retinal vein occlusion, posterior vitreous detachment) (11, 12).
Commotio retinal, also known as Berlin edema, may also occur 
after recent blunt eye trauma. Studies have shown that this 
injury is present in 9% to 14% of orbital blowout fractures (13). 
In our study, 11% of patients had commotio retina. Retinal 
edema in these cases were resolved completely without the need 
for treatment. Trauma is the most common cause of retinal 
detachment in children and is responsible for approximately 
10% of detachments in the general population (14). While 
retinal detachment was observed at the rate of 4% in our study, 
this rate was 21% in the studies of Elshafie et al.(6).

USG is a device that is frequently used after trauma because it is 
available in many clinics and is easily accessible. Nowadays, 
optical coherence tomography can be used as an effective 
PHWKRG�WR�VKRZ�UHWLQDO�GDPDJH�LQ�DGGLWLRQ�WR�86*��+RZHYHU��LQ�
order to obtain good quality optical coherence tomography 
images, there should be no opaque media, which is encountered 
in most blunt traumas. In such cases, ultrasound gains impor-
tance in providing us with information about the damage. In a 
recent study, optic coherence tomography and optical coherence 
tomography angiography images were compared between 
traumatized eyes and contralateral eyes of the patients with 
blunt ocular trauma (15). Although there were no evident 
findings on fundus examination or structural spectral 
domain-optical coherence tomography changes, optical coher-
ence tomography angiography demonstrated a significant 
decrease in retinal deep capillary plexus vessel density of the 
eyes effected by blunt ocular trauma. These findings show that 
microvascular changes can be observed after blunt trauma that 
cannot be detected on examination and optical coherence 

tomography. In conclusion blunt trauma can cause significant 
abrupt deterioration of the eyeball, causing more serious 
damage than appears clinically. As long as there is no penetra-
tion or globe rupture, even if there are pathological eye findings 
due to trauma, no difference was observed in the USG measure-
ments of the anatomical structures of the eye, such as anterior 
chamber depth, lens thickness, axial length, scleral thickness 
and in serial follow-ups up to 1 month. Despite blunt eye 
trauma, good visual acuity can be achieved in the majority of 
patients after 1 month of follow-up or appropriate surgical 
intervention (69%). USG guides us in the treatment by allowing 
us to look at the posterior segment of the eye even in an opaque 
environment such as corneal edema, traumatic hyphema, 
opaque lens and vitreous hemorrhage, which prevents the 
diagnosis of eye pathology in the injured eye. This study 
showed that blunt trauma can damage ocular structures with 
varying degrees of severity, and the final outcome depends on 
the severity of the injury, the injured eye segment, the appropri-
ate treatment modality, and the follow-up for long-term compli-
cations.
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ABSTRACT
Objective: 
To detect common Ultrasonography (USG) findings in patients with blunt ocular trauma and 

compare them with clinical findings.

Material and Methods:
The anterior chamber depth, lens thickness, axial length and scleral thickness values were 

measured with USG (Aviso, Quantel Medical, Clermont-Ferrand, France).

Results:
In this study, we included 44 eyes of 44 patients; 77% of blunt ocular trauma patients were male 

and 31% were in the 20-40 age group. The most common cause of trauma was branch hit (23%). 

The most common examination findings were eyelid ecchymosis (60%) and hyphema (29%). 

Intravitreal hemorrhage (15%) and retinal detachment (4%) were the most common USG 

findings. Initial percentage of best-corrected visual acuity is 0.1 (1 Logarithm of the Minimum 

Angle of Resolution (logMAR)) and worse was 27%. This value decreased to 6% with medical 

or surgical treatments at the first month examination. There was no statistically significant differ-

ence between the initial, first week, and first month measurements of axial length, anterior cham-

ber depth, lens thickness and scleral thickness (p = 0.724, 0.724, 0.717, 0.717, respectively).

Conclusion:
This study emphasizes the importance of USG in blunt ocular trauma and comparing the clinical 

findings showed that blunt trauma can damage ocular structures in different severities. The final 

result depends on the severity of the injury and the application of appropriate treatment.

Key Words: 
Ocular trauma, Blunt ocular trauma, Ultrasonography

20.97 (6-82) years. The most common causes of blunt ocular 

injuries were branch fragments (23%) and metal object injuries 

(21%). Afterward, blunt ocular trauma was caused by beating 

(14%), other (11%), stone (11%), ball (9%), falling (7%), and 

bottle hit (4%) injuries, respectively. Other causes included 

plastic foreign body injury in 2 patients, in-vehicle traffic 

accident in 1 patient, out of vehicle traffic accident in 1 patient, 

and injury after heel strike in 1 patient (Table I).

Table I : Frequency and Percentage of Causal Factors

The most common anterior segment findings after trauma were 

found to be lid ecchymosis (60%), hyphema (29%), corneal 

edema (27%), traumatic cataract (11%), zonular dialysis (11%), 

iridodialysis (9%). On the other hand, commotio retinal detach-

ment was seen in 11% of the patients, vitreous hemorrhage in 

15%, and retinal detachment in only 2 patients (4%). USG was 

used to detect structural changes that could not be detected by 

clinical examination, especially in an opaque environment; 

vitreous hemorrhage and retinal detachment were the most 

common USG findings (Table II).

Table II : Frequency and Percentage of Findings by Total Cases

Visual acuity was 0.6 (0.22 logMar) or better in 16 patients 

(36%), but visual acuity was 0.1 (1 logMar) or worse in 12 

patients (27%) and perception was positive. At the first month 

follow-up, the number of patients, having visual acuity 0.6 (0.22 

logMar) and better, increased to 30 (69%), the number of 

patients having visual acuity 0.1 (1 logMar) and worse, 

decreased to 3 (6%). One of these patients had retinal detach-

ment and vitreous hemorrhage accompanying choroidal detach-

ment, another patient had optic nerve avulsion, and 3 patients 

having corneal edema that did not regress after traumatic 

cataract surgery. It was observed that there was a statistically 

significant increase in the first examination’s mean visual acuity 

if it’s compared to the first week and first month (p = 0.01).

There was no statistically significant difference between the 

patients' axial length, anterior chamber depth, lens thickness, 

and scleral thickness measured by USG between the first exam-

ination, first week, and first month follow up (Table III).

Table III: Comparison of USG measurements 

DISCUSSION and CONCLUSION
Causes such as inability to open the eyelids after blunt ocular 

trauma, hyphema, traumatic cataract development, or vitreous 

hemorrhage may make the evaluation of the posterior segment 

difficult or impossible. Although clinical findings suggest a 

complication such as retinal detachment, orbital USG is 

required for a comprehensive posterior segment evaluation.

In our study, the incidence of eye injury was almost three times 

more common in men (77.3%) than in female patients (22.7%). 

Especially in the young age group, male patients 20 to 40 years 

of age (31%) constituted the group in which blunt ocular 

traumas were encountered most frequently. As in our study, 

Elshafie et al.(6) and Pai et al.(7) also reported that blunt ocular 

trauma was seen more intensely in males . They reported that, 

unlike our data, it was mostly encountered between the ages of 

10-20 (31% and 28%, respectively). When we look at the 

causes, Pai et al.(7) stated that the most common cause was 

motor vehicle accidents (28%), but similar to the results of 

Elshafie et al. 6 (27%), in our study, it was seen that the most 

common cause was branch hit (23%). According to these 

results, a higher rate of ocular scarring in younger men 

compared to older individuals or women, was probably due to 

more risky jobs and the different categories of sports they do. It 

has been seen that the probability of scaling is higher and it is 

often caused by branches, metal objects or stones. In another 

study, it was observed that blunt eye traumas were more 

common especially in children and young adult males (8). In 

that study 38% of the traumas were caused by falling, 32% 

during play, 14% due to work accident, 9% to beating, 6% to 

traffic accident. It is stated that these accidents are preventable. 

As well as the young population, blunt trauma after falls is 

frequently encountered in the elderly population. In a study, 

open globe injuries in the population over 70 years of age were 

examined and blunt trauma was found to play an important role 

(9). It’s found that it is mostly related to falls, with a female 

predominance (in contrast to the male predominance in the 

young group) and a poor visual prognosis. It’s concluded that to 
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INTRODUCTION
Eye injuries are one of the most common causes of vision loss 

or decrease and affect the quality of life. Even the simplest 

ocular traumas cause pain and discomfort, leading to loss of 

workforce, care and treatment costs. Despite the advances in 

diagnosis and treatment methods, eye traumas continue to be 

socially and economically serious (1). Blunt ocular trauma can 

occur during industrial work as an occupational accident, as a 

sports accident, in-home accidents, or as part of in-vehicle 

accidents. Depending on these, temporary or permanent vision 

loss may develope (2).

The patient may not be able to open their lids due to severe pain 

or swelling, and this may make direct examination impossible. 

Since the 1950s, Ultrasonography (USG) has been used as a 

painless and noninvasive evaluation method of the traumatized 

globe. Today, with the advent of high-frequency probes and 

color Doppler USG has become a vital imaging modality in the 

evaluation of the traumatized globe and provides valuable 

information that is often not available by other means (3). USG 

has revolutionized the diagnosis and treatment of the trauma-

tized eye, especially in opaque ocular media. Clinical examina-

tion of the posterior segment may be limited in anterior segment 

injuries that cause opacity such as hyphema and corneal edema. 

Traumatic posterior segment pathologies such as vitreous 

hemorrhage or vitritis may also limit the diagnostic information 

obtained from clinical examination. In these cases, control of 

the eye with USG can show pathological changes and guide us 

to the necessary treatment, so it is considered an important 

diagnostic and prognostic tool (4, 5).

The study aims to detect common USG findings in patients with 

blunt ocular trauma and compare them with clinical findings.

MATERIAL and METHODS
Forty-four consecutive patients with blunt ocular trauma admit-

WHG� WR�$NGHQL]� 8QLYHUVLW\� +RVSLWDO� EHWZHHQ� ����� DQG� �����
were included in this prospective study. The study protocol was 

DSSURYHG�E\�WKH�$NGHQL]�8QLYHUVLW\�+RVSLWDO�&OLQLFDO�5HVHDUFK�
Ethics Committee. The study was carried out by the Declaration 

RI�+HOVLQNL��:ULWWHQ�LQIRUPHG�FRQVHQW�ZDV�REWDLQHG�IURP�HDFK�
patient. The study was conducted in accordance with research 

and publication ethics      (Date: 23.07.2014, Number: 337).

All patients underwent comprehensive ophthalmic examination 

with a history of blunt trauma. Visual acuity was measured with 

a Snellen chart and converted to Logarithm of the Minimum 

Angle of Resolution (logMAR) and slit lamp and non contact 

lenses were used for the anterior segment and fundus examina-

tion. Intraocular pressures of the patients were recorded with a 

noncontact tonometer (Nidek NT-2000 NCT, Nidek CO, LTD., 

+LURLVKL�*DPDJRUL��$LFKL��-DSDQ��
Patients with a history of penetrating ocular trauma or chemical 

burns and patients who did not have pathological findings after 

slit-lamp examination and USG were excluded from the study. 

All patients underwent B-scan USG to evaluate the posterior 

segment of the eye with AVISO A/B scan USG (Aviso, Quantel 

Medical, Clermont-Ferrand, France).

Patients' gender, age, cause of trauma (stone hit, metal object 

hit, bottle hit, branch hit, ball hit and after falling), examination 

findings (ecchymosis, corneal edema, hyphema, cataract, 

iridodialysis, zonular dialysis, commotio retina, vitreous hemor-

rhage, retinal detachment), USG data (axial length, anterior 

chamber depth, lens thickness, scleral thickness) at the first 

examination, first week, and first month were recorded and 

compared.

Statistical Analysis
Statistical analysis was performed using SPSS version 18.0 

software (SPSS Inc. Chicago IL USA). Fisher's exact test, t-test, 

and Pearson chi-square test were used to compare groups. A p 

value below 0.05 was considered statistically significant.

RESULTS
A total of 44 eyes of 44 patients were included in the study. 34 

(77.3 %) of all patients were male, 10 (22.7 %) were female, 24 

(54.5%) patients had left eye trauma, and 20 ( 45.5 %) patients 

had right eye trauma. The mean age of the patients was 40.93 ± 

prevent this condition, care should be taken to educate elderly 

patients and their caregivers on how to prevent falls. 

A blunt eye injury can affect any structure of the eye. The most 

common finding in our study was valve ecchymosis with a rate 

of 60%. Pai et al.(7) also found that 62.5% of patients injured by 

blunt ocular trauma, similar to our study, showed signs of 

HFFK\PRVLV� DQG� HGHPD� RQ� WKH� H\HOLGV�� +RZHYHU�� (OVKDILH� HW�
al.(6) showed that lid ecchymosis only represents 14% of cases, 

XQOLNH�WKLV�FXUUHQW�VWXG\��+\SKHPD�ZDV�IRXQG�WR�EH�D�FRPPRQ�
complication occurring in 29 % of patients with blunt injuries, 

whereas in some other studies this rate was found to be approxi-

mately 50 % (2, 6, 10).  We consider that the difference in results 

can be explained by exposure to objects larger than the globe 

volume in most cases.

The most common findings detected in USG were intravital 

hemorrhage (15%) and retinal detachment (4%). Although 

trauma is the most common cause of vitreous hemorrhage in 

young patients, most causes of vitreous hemorrhage in the 

general population are non-traumatic (diabetic retinopathy, 

retinal vein occlusion, posterior vitreous detachment) (11, 12).

Commotio retinal, also known as Berlin edema, may also occur 

after recent blunt eye trauma. Studies have shown that this 

injury is present in 9% to 14% of orbital blowout fractures (13). 

In our study, 11% of patients had commotio retina. Retinal 

edema in these cases were resolved completely without the need 

for treatment. Trauma is the most common cause of retinal 

detachment in children and is responsible for approximately 

10% of detachments in the general population (14). While 

retinal detachment was observed at the rate of 4% in our study, 

this rate was 21% in the studies of Elshafie et al.(6).

USG is a device that is frequently used after trauma because it is 

available in many clinics and is easily accessible. Nowadays, 

optical coherence tomography can be used as an effective 

PHWKRG�WR�VKRZ�UHWLQDO�GDPDJH�LQ�DGGLWLRQ�WR�86*��+RZHYHU��LQ�
order to obtain good quality optical coherence tomography 

images, there should be no opaque media, which is encountered 

in most blunt traumas. In such cases, ultrasound gains impor-

tance in providing us with information about the damage. In a 

recent study, optic coherence tomography and optical coherence 

tomography angiography images were compared between 

traumatized eyes and contralateral eyes of the patients with 

blunt ocular trauma (15). Although there were no evident 

findings on fundus examination or structural spectral 

domain-optical coherence tomography changes, optical coher-

ence tomography angiography demonstrated a significant 

decrease in retinal deep capillary plexus vessel density of the 

eyes effected by blunt ocular trauma. These findings show that 

microvascular changes can be observed after blunt trauma that 

cannot be detected on examination and optical coherence 

tomography. In conclusion blunt trauma can cause significant 

abrupt deterioration of the eyeball, causing more serious 

damage than appears clinically. As long as there is no penetra-

tion or globe rupture, even if there are pathological eye findings 

due to trauma, no difference was observed in the USG measure-

ments of the anatomical structures of the eye, such as anterior 

chamber depth, lens thickness, axial length, scleral thickness 

and in serial follow-ups up to 1 month. Despite blunt eye 

trauma, good visual acuity can be achieved in the majority of 

patients after 1 month of follow-up or appropriate surgical 

intervention (69%). USG guides us in the treatment by allowing 

us to look at the posterior segment of the eye even in an opaque 

environment such as corneal edema, traumatic hyphema, 

opaque lens and vitreous hemorrhage, which prevents the 

diagnosis of eye pathology in the injured eye. This study 

showed that blunt trauma can damage ocular structures with 

varying degrees of severity, and the final outcome depends on 

the severity of the injury, the injured eye segment, the appropri-

ate treatment modality, and the follow-up for long-term compli-

cations.
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ABSTRACT
Objective: 
To detect common Ultrasonography (USG) findings in patients with blunt ocular trauma and 
compare them with clinical findings.

Material and Methods:
The anterior chamber depth, lens thickness, axial length and scleral thickness values were 
measured with USG (Aviso, Quantel Medical, Clermont-Ferrand, France).

Results:
In this study, we included 44 eyes of 44 patients; 77% of blunt ocular trauma patients were male 
and 31% were in the 20-40 age group. The most common cause of trauma was branch hit (23%). 
The most common examination findings were eyelid ecchymosis (60%) and hyphema (29%). 
Intravitreal hemorrhage (15%) and retinal detachment (4%) were the most common USG 
findings. Initial percentage of best-corrected visual acuity is 0.1 (1 Logarithm of the Minimum 
Angle of Resolution (logMAR)) and worse was 27%. This value decreased to 6% with medical 
or surgical treatments at the first month examination. There was no statistically significant differ-
ence between the initial, first week, and first month measurements of axial length, anterior cham-
ber depth, lens thickness and scleral thickness (p = 0.724, 0.724, 0.717, 0.717, respectively).

Conclusion:
This study emphasizes the importance of USG in blunt ocular trauma and comparing the clinical 
findings showed that blunt trauma can damage ocular structures in different severities. The final 
result depends on the severity of the injury and the application of appropriate treatment.

Key Words: 
Ocular trauma, Blunt ocular trauma, Ultrasonography

20.97 (6-82) years. The most common causes of blunt ocular 
injuries were branch fragments (23%) and metal object injuries 
(21%). Afterward, blunt ocular trauma was caused by beating 
(14%), other (11%), stone (11%), ball (9%), falling (7%), and 
bottle hit (4%) injuries, respectively. Other causes included 
plastic foreign body injury in 2 patients, in-vehicle traffic 
accident in 1 patient, out of vehicle traffic accident in 1 patient, 
and injury after heel strike in 1 patient (Table I).

Table I : Frequency and Percentage of Causal Factors

The most common anterior segment findings after trauma were 
found to be lid ecchymosis (60%), hyphema (29%), corneal 
edema (27%), traumatic cataract (11%), zonular dialysis (11%), 
iridodialysis (9%). On the other hand, commotio retinal detach-
ment was seen in 11% of the patients, vitreous hemorrhage in 
15%, and retinal detachment in only 2 patients (4%). USG was 
used to detect structural changes that could not be detected by 
clinical examination, especially in an opaque environment; 
vitreous hemorrhage and retinal detachment were the most 
common USG findings (Table II).

Table II : Frequency and Percentage of Findings by Total Cases

Visual acuity was 0.6 (0.22 logMar) or better in 16 patients 
(36%), but visual acuity was 0.1 (1 logMar) or worse in 12 
patients (27%) and perception was positive. At the first month 
follow-up, the number of patients, having visual acuity 0.6 (0.22 
logMar) and better, increased to 30 (69%), the number of 
patients having visual acuity 0.1 (1 logMar) and worse, 
decreased to 3 (6%). One of these patients had retinal detach-

ment and vitreous hemorrhage accompanying choroidal detach-
ment, another patient had optic nerve avulsion, and 3 patients 
having corneal edema that did not regress after traumatic 
cataract surgery. It was observed that there was a statistically 
significant increase in the first examination’s mean visual acuity 
if it’s compared to the first week and first month (p = 0.01).
There was no statistically significant difference between the 
patients' axial length, anterior chamber depth, lens thickness, 
and scleral thickness measured by USG between the first exam-
ination, first week, and first month follow up (Table III).

Table III: Comparison of USG measurements 

DISCUSSION and CONCLUSION
Causes such as inability to open the eyelids after blunt ocular 
trauma, hyphema, traumatic cataract development, or vitreous 
hemorrhage may make the evaluation of the posterior segment 
difficult or impossible. Although clinical findings suggest a 
complication such as retinal detachment, orbital USG is 
required for a comprehensive posterior segment evaluation.
In our study, the incidence of eye injury was almost three times 
more common in men (77.3%) than in female patients (22.7%). 
Especially in the young age group, male patients 20 to 40 years 
of age (31%) constituted the group in which blunt ocular 
traumas were encountered most frequently. As in our study, 
Elshafie et al.(6) and Pai et al.(7) also reported that blunt ocular 
trauma was seen more intensely in males . They reported that, 
unlike our data, it was mostly encountered between the ages of 
10-20 (31% and 28%, respectively). When we look at the 
causes, Pai et al.(7) stated that the most common cause was 
motor vehicle accidents (28%), but similar to the results of 
Elshafie et al. 6 (27%), in our study, it was seen that the most 
common cause was branch hit (23%). According to these 
results, a higher rate of ocular scarring in younger men 
compared to older individuals or women, was probably due to 
more risky jobs and the different categories of sports they do. It 
has been seen that the probability of scaling is higher and it is 
often caused by branches, metal objects or stones. In another 
study, it was observed that blunt eye traumas were more 
common especially in children and young adult males (8). In 
that study 38% of the traumas were caused by falling, 32% 
during play, 14% due to work accident, 9% to beating, 6% to 
traffic accident. It is stated that these accidents are preventable. 

As well as the young population, blunt trauma after falls is 
frequently encountered in the elderly population. In a study, 
open globe injuries in the population over 70 years of age were 
examined and blunt trauma was found to play an important role 
(9). It’s found that it is mostly related to falls, with a female 
predominance (in contrast to the male predominance in the 
young group) and a poor visual prognosis. It’s concluded that to 

44

Dogan ME. et al. Akd Med J 2024;10(1)

ÖZ
Amaç: 
.�QW� RN�OHU� WUDYPDOÕ� KDVWDODUGD� VÕN� J|U�OHQ� 8OWUDVRQRJUDIL�
�86*��EXOJXODUÕQÕ�VDSWDPDN�YH�NOLQLN�EXOJXODUOD�NDUúÕODúWÕUPDN�

Gereç ve Yöntemler: 
gQ�NDPDUD� GHULQOL÷L�� OHQV� NDOÕQOÕ÷Õ�� DNVL\DO� X]XQOXN�YH� VNOHUD�
NDOÕQOÕN�GH÷HUOHUL�86*��$YLVR��4XDQWHO�0HGLFDO��&OHUPRQW�)HU-
rand, France) ile ölçüldü.

Bulgular: 
7RSODP� ��� KDVWDQÕQ� ��� J|]�Q�Q� GDKLO� HGLOGL÷L� EX� oDOÕúPDGD��
N�QW� RN�OHU� WUDYPDOÕ� KDVWDODUÕQ��� ��¶VL� HUNHNWL��+DVWDODUÕQ���
��¶L�������\Dú�DUDVÕQGD\GÕ��(Q�VÕN�WUDYPD�QHGHQL�GDO�oDUSPDVÕ\-
GÕ���������(Q�oRN�J|U�OHQ�PXD\HQH�EXOJXVX�LVH�VÕUDVÕ\OD�NDSDN�
HNLPR]X��������YH�KLIHPD\GÕ���������9LWUH�LoL�NDQDPD��������
YH� UHWLQD� GHNROPDQÕ� ��� ��� HQ� VÕN� J|U�OHQ� 86*� EXOJXODUÕQÕ�
ROXúWXUPDNWD\GÕ��%DúODQJÕo�HQ�L\L�G�]HOWLOPLú�J|UPH�NHVNLQOL÷L�
0,1 (1 Logarithm of the Minimum Angle of Resolution 
�ORJ0$5���YH�GDKD�N|W��RODQODUÕQ�RUDQÕ������LNHQ��ELULQFL�D\�
NRQWUROOHULQGH�EX�RUDQ�\DSÕODQ�PHGLNDO�YH\D�FHUUDKL�WHGDYLOHU�LOH�
���¶\D�JHULOHPLúWLU��+DVWDODUÕQ�86*�LOH�|Oo�OHQ�DNVL\HO�X]XQOXN��
|Q� NDPDUD� GHULQOL÷L�� OHQV� NDOÕQOÕ÷Õ� YH� VNOHUD� NDOÕQOÕ÷ÕQGD�
EDúODQJÕo��ELULQFL�KDIWD�YH�ELULQFL�D\�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELU�IDUNOÕOÕN�VDSWDQPDPÕúWÕU��VÕUDVÕ\OD�S� ���������������
0,717; 0,717).

Sonuç: 
.�QW� RN�OHU� WUDYPDGD� 86*¶� QLQ� |QHPLQLQ� YXUJXODQGÕ÷Õ� YH�
NOLQLN� EXOJXODUÕQ� NDUúÕODúWÕUÕOGÕ÷Õ� EX� oDOÕúPD� N�QW� WUDYPDQÕQ�
RN�OHU�\DSÕODUD�GH÷LúLN�úLGGHWOHUGH�]DUDU�YHUHELOHFH÷LQL�YH�QLKDL�
VRQXFXQ� \DUDODQPDQÕQ� úLGGHWLQH�� \DUDODQDQ� J|]� VHJPHQWLQH��
X\JXQ� WHGDYL� \|QWHPLQLQ� X\JXODQPDVÕ� YH� X]XQ� YDGHOL� NRPS-
OLNDV\RQODUÕQ�WDNLELQH�ED÷OÕ�ROGX÷XQX�J|VWHUPLúWLU�

Anahtar Kelimeler:
Oküler travma, Künt oküler travma, Ultrasonografi

INTRODUCTION
Eye injuries are one of the most common causes of vision loss 
or decrease and affect the quality of life. Even the simplest 
ocular traumas cause pain and discomfort, leading to loss of 
workforce, care and treatment costs. Despite the advances in 
diagnosis and treatment methods, eye traumas continue to be 
socially and economically serious (1). Blunt ocular trauma can 
occur during industrial work as an occupational accident, as a 
sports accident, in-home accidents, or as part of in-vehicle 
accidents. Depending on these, temporary or permanent vision 
loss may develope (2).

The patient may not be able to open their lids due to severe pain 
or swelling, and this may make direct examination impossible. 
Since the 1950s, Ultrasonography (USG) has been used as a 
painless and noninvasive evaluation method of the traumatized 
globe. Today, with the advent of high-frequency probes and 
color Doppler USG has become a vital imaging modality in the 
evaluation of the traumatized globe and provides valuable 

information that is often not available by other means (3). USG 
has revolutionized the diagnosis and treatment of the trauma-
tized eye, especially in opaque ocular media. Clinical examina-
tion of the posterior segment may be limited in anterior segment 
injuries that cause opacity such as hyphema and corneal edema. 
Traumatic posterior segment pathologies such as vitreous 
hemorrhage or vitritis may also limit the diagnostic information 
obtained from clinical examination. In these cases, control of 
the eye with USG can show pathological changes and guide us 
to the necessary treatment, so it is considered an important 
diagnostic and prognostic tool (4, 5).
The study aims to detect common USG findings in patients with 
blunt ocular trauma and compare them with clinical findings.

MATERIAL and METHODS
Forty-four consecutive patients with blunt ocular trauma admit-
WHG� WR�$NGHQL]� 8QLYHUVLW\� +RVSLWDO� EHWZHHQ� ����� DQG� �����
were included in this prospective study. The study protocol was 
DSSURYHG�E\�WKH�$NGHQL]�8QLYHUVLW\�+RVSLWDO�&OLQLFDO�5HVHDUFK�
Ethics Committee. The study was carried out by the Declaration 
RI�+HOVLQNL��:ULWWHQ�LQIRUPHG�FRQVHQW�ZDV�REWDLQHG�IURP�HDFK�
patient. The study was conducted in accordance with research 
and publication ethics      (Date: 23.07.2014, Number: 337).
All patients underwent comprehensive ophthalmic examination 
with a history of blunt trauma. Visual acuity was measured with 
a Snellen chart and converted to Logarithm of the Minimum 
Angle of Resolution (logMAR) and slit lamp and non contact 
lenses were used for the anterior segment and fundus examina-
tion. Intraocular pressures of the patients were recorded with a 
noncontact tonometer (Nidek NT-2000 NCT, Nidek CO, LTD., 
+LURLVKL�*DPDJRUL��$LFKL��-DSDQ��
Patients with a history of penetrating ocular trauma or chemical 
burns and patients who did not have pathological findings after 
slit-lamp examination and USG were excluded from the study. 
All patients underwent B-scan USG to evaluate the posterior 
segment of the eye with AVISO A/B scan USG (Aviso, Quantel 
Medical, Clermont-Ferrand, France).
Patients' gender, age, cause of trauma (stone hit, metal object 
hit, bottle hit, branch hit, ball hit and after falling), examination 
findings (ecchymosis, corneal edema, hyphema, cataract, 
iridodialysis, zonular dialysis, commotio retina, vitreous hemor-
rhage, retinal detachment), USG data (axial length, anterior 
chamber depth, lens thickness, scleral thickness) at the first 
examination, first week, and first month were recorded and 
compared.

Statistical Analysis
Statistical analysis was performed using SPSS version 18.0 
software (SPSS Inc. Chicago IL USA). Fisher's exact test, t-test, 
and Pearson chi-square test were used to compare groups. A p 
value below 0.05 was considered statistically significant.

RESULTS
A total of 44 eyes of 44 patients were included in the study. 34 
(77.3 %) of all patients were male, 10 (22.7 %) were female, 24 
(54.5%) patients had left eye trauma, and 20 ( 45.5 %) patients 
had right eye trauma. The mean age of the patients was 40.93 ± 

prevent this condition, care should be taken to educate elderly 
patients and their caregivers on how to prevent falls. 
A blunt eye injury can affect any structure of the eye. The most 
common finding in our study was valve ecchymosis with a rate 
of 60%. Pai et al.(7) also found that 62.5% of patients injured by 
blunt ocular trauma, similar to our study, showed signs of 
HFFK\PRVLV� DQG� HGHPD� RQ� WKH� H\HOLGV�� +RZHYHU�� (OVKDILH� HW�
al.(6) showed that lid ecchymosis only represents 14% of cases, 
XQOLNH�WKLV�FXUUHQW�VWXG\��+\SKHPD�ZDV�IRXQG�WR�EH�D�FRPPRQ�
complication occurring in 29 % of patients with blunt injuries, 
whereas in some other studies this rate was found to be approxi-
mately 50 % (2, 6, 10).  We consider that the difference in results 
can be explained by exposure to objects larger than the globe 
volume in most cases.
The most common findings detected in USG were intravital 
hemorrhage (15%) and retinal detachment (4%). Although 
trauma is the most common cause of vitreous hemorrhage in 
young patients, most causes of vitreous hemorrhage in the 
general population are non-traumatic (diabetic retinopathy, 
retinal vein occlusion, posterior vitreous detachment) (11, 12).
Commotio retinal, also known as Berlin edema, may also occur 
after recent blunt eye trauma. Studies have shown that this 
injury is present in 9% to 14% of orbital blowout fractures (13). 
In our study, 11% of patients had commotio retina. Retinal 
edema in these cases were resolved completely without the need 
for treatment. Trauma is the most common cause of retinal 
detachment in children and is responsible for approximately 
10% of detachments in the general population (14). While 
retinal detachment was observed at the rate of 4% in our study, 
this rate was 21% in the studies of Elshafie et al.(6).

USG is a device that is frequently used after trauma because it is 
available in many clinics and is easily accessible. Nowadays, 
optical coherence tomography can be used as an effective 
PHWKRG�WR�VKRZ�UHWLQDO�GDPDJH�LQ�DGGLWLRQ�WR�86*��+RZHYHU��LQ�
order to obtain good quality optical coherence tomography 
images, there should be no opaque media, which is encountered 
in most blunt traumas. In such cases, ultrasound gains impor-
tance in providing us with information about the damage. In a 
recent study, optic coherence tomography and optical coherence 
tomography angiography images were compared between 
traumatized eyes and contralateral eyes of the patients with 
blunt ocular trauma (15). Although there were no evident 
findings on fundus examination or structural spectral 
domain-optical coherence tomography changes, optical coher-
ence tomography angiography demonstrated a significant 
decrease in retinal deep capillary plexus vessel density of the 
eyes effected by blunt ocular trauma. These findings show that 
microvascular changes can be observed after blunt trauma that 
cannot be detected on examination and optical coherence 

tomography. In conclusion blunt trauma can cause significant 
abrupt deterioration of the eyeball, causing more serious 
damage than appears clinically. As long as there is no penetra-
tion or globe rupture, even if there are pathological eye findings 
due to trauma, no difference was observed in the USG measure-
ments of the anatomical structures of the eye, such as anterior 
chamber depth, lens thickness, axial length, scleral thickness 
and in serial follow-ups up to 1 month. Despite blunt eye 
trauma, good visual acuity can be achieved in the majority of 
patients after 1 month of follow-up or appropriate surgical 
intervention (69%). USG guides us in the treatment by allowing 
us to look at the posterior segment of the eye even in an opaque 
environment such as corneal edema, traumatic hyphema, 
opaque lens and vitreous hemorrhage, which prevents the 
diagnosis of eye pathology in the injured eye. This study 
showed that blunt trauma can damage ocular structures with 
varying degrees of severity, and the final outcome depends on 
the severity of the injury, the injured eye segment, the appropri-
ate treatment modality, and the follow-up for long-term compli-
cations.
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ABSTRACT
Objective: 
To detect common Ultrasonography (USG) findings in patients with blunt ocular trauma and 
compare them with clinical findings.

Material and Methods:
The anterior chamber depth, lens thickness, axial length and scleral thickness values were 
measured with USG (Aviso, Quantel Medical, Clermont-Ferrand, France).

Results:
In this study, we included 44 eyes of 44 patients; 77% of blunt ocular trauma patients were male 
and 31% were in the 20-40 age group. The most common cause of trauma was branch hit (23%). 
The most common examination findings were eyelid ecchymosis (60%) and hyphema (29%). 
Intravitreal hemorrhage (15%) and retinal detachment (4%) were the most common USG 
findings. Initial percentage of best-corrected visual acuity is 0.1 (1 Logarithm of the Minimum 
Angle of Resolution (logMAR)) and worse was 27%. This value decreased to 6% with medical 
or surgical treatments at the first month examination. There was no statistically significant differ-
ence between the initial, first week, and first month measurements of axial length, anterior cham-
ber depth, lens thickness and scleral thickness (p = 0.724, 0.724, 0.717, 0.717, respectively).

Conclusion:
This study emphasizes the importance of USG in blunt ocular trauma and comparing the clinical 
findings showed that blunt trauma can damage ocular structures in different severities. The final 
result depends on the severity of the injury and the application of appropriate treatment.

Key Words: 
Ocular trauma, Blunt ocular trauma, Ultrasonography

20.97 (6-82) years. The most common causes of blunt ocular 
injuries were branch fragments (23%) and metal object injuries 
(21%). Afterward, blunt ocular trauma was caused by beating 
(14%), other (11%), stone (11%), ball (9%), falling (7%), and 
bottle hit (4%) injuries, respectively. Other causes included 
plastic foreign body injury in 2 patients, in-vehicle traffic 
accident in 1 patient, out of vehicle traffic accident in 1 patient, 
and injury after heel strike in 1 patient (Table I).

Table I : Frequency and Percentage of Causal Factors

The most common anterior segment findings after trauma were 
found to be lid ecchymosis (60%), hyphema (29%), corneal 
edema (27%), traumatic cataract (11%), zonular dialysis (11%), 
iridodialysis (9%). On the other hand, commotio retinal detach-
ment was seen in 11% of the patients, vitreous hemorrhage in 
15%, and retinal detachment in only 2 patients (4%). USG was 
used to detect structural changes that could not be detected by 
clinical examination, especially in an opaque environment; 
vitreous hemorrhage and retinal detachment were the most 
common USG findings (Table II).

Table II : Frequency and Percentage of Findings by Total Cases

Visual acuity was 0.6 (0.22 logMar) or better in 16 patients 
(36%), but visual acuity was 0.1 (1 logMar) or worse in 12 
patients (27%) and perception was positive. At the first month 
follow-up, the number of patients, having visual acuity 0.6 (0.22 
logMar) and better, increased to 30 (69%), the number of 
patients having visual acuity 0.1 (1 logMar) and worse, 
decreased to 3 (6%). One of these patients had retinal detach-

ment and vitreous hemorrhage accompanying choroidal detach-
ment, another patient had optic nerve avulsion, and 3 patients 
having corneal edema that did not regress after traumatic 
cataract surgery. It was observed that there was a statistically 
significant increase in the first examination’s mean visual acuity 
if it’s compared to the first week and first month (p = 0.01).
There was no statistically significant difference between the 
patients' axial length, anterior chamber depth, lens thickness, 
and scleral thickness measured by USG between the first exam-
ination, first week, and first month follow up (Table III).

Table III: Comparison of USG measurements 

DISCUSSION and CONCLUSION
Causes such as inability to open the eyelids after blunt ocular 
trauma, hyphema, traumatic cataract development, or vitreous 
hemorrhage may make the evaluation of the posterior segment 
difficult or impossible. Although clinical findings suggest a 
complication such as retinal detachment, orbital USG is 
required for a comprehensive posterior segment evaluation.
In our study, the incidence of eye injury was almost three times 
more common in men (77.3%) than in female patients (22.7%). 
Especially in the young age group, male patients 20 to 40 years 
of age (31%) constituted the group in which blunt ocular 
traumas were encountered most frequently. As in our study, 
Elshafie et al.(6) and Pai et al.(7) also reported that blunt ocular 
trauma was seen more intensely in males . They reported that, 
unlike our data, it was mostly encountered between the ages of 
10-20 (31% and 28%, respectively). When we look at the 
causes, Pai et al.(7) stated that the most common cause was 
motor vehicle accidents (28%), but similar to the results of 
Elshafie et al. 6 (27%), in our study, it was seen that the most 
common cause was branch hit (23%). According to these 
results, a higher rate of ocular scarring in younger men 
compared to older individuals or women, was probably due to 
more risky jobs and the different categories of sports they do. It 
has been seen that the probability of scaling is higher and it is 
often caused by branches, metal objects or stones. In another 
study, it was observed that blunt eye traumas were more 
common especially in children and young adult males (8). In 
that study 38% of the traumas were caused by falling, 32% 
during play, 14% due to work accident, 9% to beating, 6% to 
traffic accident. It is stated that these accidents are preventable. 

As well as the young population, blunt trauma after falls is 
frequently encountered in the elderly population. In a study, 
open globe injuries in the population over 70 years of age were 
examined and blunt trauma was found to play an important role 
(9). It’s found that it is mostly related to falls, with a female 
predominance (in contrast to the male predominance in the 
young group) and a poor visual prognosis. It’s concluded that to 
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INTRODUCTION
Eye injuries are one of the most common causes of vision loss 
or decrease and affect the quality of life. Even the simplest 
ocular traumas cause pain and discomfort, leading to loss of 
workforce, care and treatment costs. Despite the advances in 
diagnosis and treatment methods, eye traumas continue to be 
socially and economically serious (1). Blunt ocular trauma can 
occur during industrial work as an occupational accident, as a 
sports accident, in-home accidents, or as part of in-vehicle 
accidents. Depending on these, temporary or permanent vision 
loss may develope (2).

The patient may not be able to open their lids due to severe pain 
or swelling, and this may make direct examination impossible. 
Since the 1950s, Ultrasonography (USG) has been used as a 
painless and noninvasive evaluation method of the traumatized 
globe. Today, with the advent of high-frequency probes and 
color Doppler USG has become a vital imaging modality in the 
evaluation of the traumatized globe and provides valuable 

information that is often not available by other means (3). USG 
has revolutionized the diagnosis and treatment of the trauma-
tized eye, especially in opaque ocular media. Clinical examina-
tion of the posterior segment may be limited in anterior segment 
injuries that cause opacity such as hyphema and corneal edema. 
Traumatic posterior segment pathologies such as vitreous 
hemorrhage or vitritis may also limit the diagnostic information 
obtained from clinical examination. In these cases, control of 
the eye with USG can show pathological changes and guide us 
to the necessary treatment, so it is considered an important 
diagnostic and prognostic tool (4, 5).
The study aims to detect common USG findings in patients with 
blunt ocular trauma and compare them with clinical findings.

MATERIAL and METHODS
Forty-four consecutive patients with blunt ocular trauma admit-
WHG� WR�$NGHQL]� 8QLYHUVLW\� +RVSLWDO� EHWZHHQ� ����� DQG� �����
were included in this prospective study. The study protocol was 
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Ethics Committee. The study was carried out by the Declaration 
RI�+HOVLQNL��:ULWWHQ�LQIRUPHG�FRQVHQW�ZDV�REWDLQHG�IURP�HDFK�
patient. The study was conducted in accordance with research 
and publication ethics      (Date: 23.07.2014, Number: 337).
All patients underwent comprehensive ophthalmic examination 
with a history of blunt trauma. Visual acuity was measured with 
a Snellen chart and converted to Logarithm of the Minimum 
Angle of Resolution (logMAR) and slit lamp and non contact 
lenses were used for the anterior segment and fundus examina-
tion. Intraocular pressures of the patients were recorded with a 
noncontact tonometer (Nidek NT-2000 NCT, Nidek CO, LTD., 
+LURLVKL�*DPDJRUL��$LFKL��-DSDQ��
Patients with a history of penetrating ocular trauma or chemical 
burns and patients who did not have pathological findings after 
slit-lamp examination and USG were excluded from the study. 
All patients underwent B-scan USG to evaluate the posterior 
segment of the eye with AVISO A/B scan USG (Aviso, Quantel 
Medical, Clermont-Ferrand, France).
Patients' gender, age, cause of trauma (stone hit, metal object 
hit, bottle hit, branch hit, ball hit and after falling), examination 
findings (ecchymosis, corneal edema, hyphema, cataract, 
iridodialysis, zonular dialysis, commotio retina, vitreous hemor-
rhage, retinal detachment), USG data (axial length, anterior 
chamber depth, lens thickness, scleral thickness) at the first 
examination, first week, and first month were recorded and 
compared.

Statistical Analysis
Statistical analysis was performed using SPSS version 18.0 
software (SPSS Inc. Chicago IL USA). Fisher's exact test, t-test, 
and Pearson chi-square test were used to compare groups. A p 
value below 0.05 was considered statistically significant.

RESULTS
A total of 44 eyes of 44 patients were included in the study. 34 
(77.3 %) of all patients were male, 10 (22.7 %) were female, 24 
(54.5%) patients had left eye trauma, and 20 ( 45.5 %) patients 
had right eye trauma. The mean age of the patients was 40.93 ± 
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prevent this condition, care should be taken to educate elderly 
patients and their caregivers on how to prevent falls. 
A blunt eye injury can affect any structure of the eye. The most 
common finding in our study was valve ecchymosis with a rate 
of 60%. Pai et al.(7) also found that 62.5% of patients injured by 
blunt ocular trauma, similar to our study, showed signs of 
HFFK\PRVLV� DQG� HGHPD� RQ� WKH� H\HOLGV�� +RZHYHU�� (OVKDILH� HW�
al.(6) showed that lid ecchymosis only represents 14% of cases, 
XQOLNH�WKLV�FXUUHQW�VWXG\��+\SKHPD�ZDV�IRXQG�WR�EH�D�FRPPRQ�
complication occurring in 29 % of patients with blunt injuries, 
whereas in some other studies this rate was found to be approxi-
mately 50 % (2, 6, 10).  We consider that the difference in results 
can be explained by exposure to objects larger than the globe 
volume in most cases.
The most common findings detected in USG were intravital 
hemorrhage (15%) and retinal detachment (4%). Although 
trauma is the most common cause of vitreous hemorrhage in 
young patients, most causes of vitreous hemorrhage in the 
general population are non-traumatic (diabetic retinopathy, 
retinal vein occlusion, posterior vitreous detachment) (11, 12).
Commotio retinal, also known as Berlin edema, may also occur 
after recent blunt eye trauma. Studies have shown that this 
injury is present in 9% to 14% of orbital blowout fractures (13). 
In our study, 11% of patients had commotio retina. Retinal 
edema in these cases were resolved completely without the need 
for treatment. Trauma is the most common cause of retinal 
detachment in children and is responsible for approximately 
10% of detachments in the general population (14). While 
retinal detachment was observed at the rate of 4% in our study, 
this rate was 21% in the studies of Elshafie et al.(6).

USG is a device that is frequently used after trauma because it is 
available in many clinics and is easily accessible. Nowadays, 
optical coherence tomography can be used as an effective 
PHWKRG�WR�VKRZ�UHWLQDO�GDPDJH�LQ�DGGLWLRQ�WR�86*��+RZHYHU��LQ�
order to obtain good quality optical coherence tomography 
images, there should be no opaque media, which is encountered 
in most blunt traumas. In such cases, ultrasound gains impor-
tance in providing us with information about the damage. In a 
recent study, optic coherence tomography and optical coherence 
tomography angiography images were compared between 
traumatized eyes and contralateral eyes of the patients with 
blunt ocular trauma (15). Although there were no evident 
findings on fundus examination or structural spectral 
domain-optical coherence tomography changes, optical coher-
ence tomography angiography demonstrated a significant 
decrease in retinal deep capillary plexus vessel density of the 
eyes effected by blunt ocular trauma. These findings show that 
microvascular changes can be observed after blunt trauma that 
cannot be detected on examination and optical coherence 

tomography. In conclusion blunt trauma can cause significant 
abrupt deterioration of the eyeball, causing more serious 
damage than appears clinically. As long as there is no penetra-
tion or globe rupture, even if there are pathological eye findings 
due to trauma, no difference was observed in the USG measure-
ments of the anatomical structures of the eye, such as anterior 
chamber depth, lens thickness, axial length, scleral thickness 
and in serial follow-ups up to 1 month. Despite blunt eye 
trauma, good visual acuity can be achieved in the majority of 
patients after 1 month of follow-up or appropriate surgical 
intervention (69%). USG guides us in the treatment by allowing 
us to look at the posterior segment of the eye even in an opaque 
environment such as corneal edema, traumatic hyphema, 
opaque lens and vitreous hemorrhage, which prevents the 
diagnosis of eye pathology in the injured eye. This study 
showed that blunt trauma can damage ocular structures with 
varying degrees of severity, and the final outcome depends on 
the severity of the injury, the injured eye segment, the appropri-
ate treatment modality, and the follow-up for long-term compli-
cations.
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2RVLW�0DWXUDV\RQX�6�UHFLQGH�*OREDO�'1$�
0HWLODV\RQXQXQ�'H÷LúLPL

$OWHUDWLRQ�RI�*OREDO�'1$�0HWK\ODWLRQ�LQ�WKH�
2RF\WH�0DWXUDWLRQ�3URFHVV

ÖZGÜN
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3VMKMREP�%VXMGPI

ABSTRACT
Objective: 
,Q�WKLV�VWXG\��LW�ZDV�DLPHG�WR�UHYHDO�ZKHWKHU�DOWHUDWLRQ�RI�JOREDO�
'1$�PHWK\ODWLRQ�RFFXUV�RU�QRW�GXULQJ� WKH�RRF\WH�PDWXUDWLRQ�
IURP�*HUPLQDO�9HVLFOH��*9��WR�0HWDSKDVH�,,��0,,���

Material and Methods: 
7KH�GLIIHUHQFH�LQ�JOREDO�'1$�PHWK\ODWLRQ�EHWZHHQ�WKH�*9�DQG�
LQ� YLYR� 0,,� RRF\WH� VWDJHV� RI� ��ZHHN�ROG� %DOE�&� PLFH� ZDV�
H[DPLQHG�E\� XVLQJ� WKH� LPPXQRIOXRUHVFHQFH�PHWKRG��)RU� WKLV�
SXUSRVH�� RRF\WHV� DW� *9� DQG� 0,,� VWDJHV� ZHUH� ODEHOHG� ZLWK�
DQWL���PHWK\O�F\WRVLQH���P&��DQWLERG\�DQG�LPDJHV�IURP�RSWLFDO�
VHFWLRQV� WDNHQ�ZLWK�=HLVV�/60�����$LU\VFDQ� FRQIRFDO�PLFUR�
VFRSH� ZHUH� REWDLQHG�� 6LJQDO� LQWHQVLWLHV� RI� WKH� LPDJHV� ZHUH�
GLJLWDOL]HG�DQG�FDOFXODWHG�E\�XVLQJ�,PDJH�-�VRIWZDUH��

Results: 
:KHQ�WKH�JOREDO�'1$�PHWK\ODWLRQ�ZDV�HYDOXDWHG�DIWHU���PHWK�
\O� F\WRVLQH� ��P&�� ODEHOLQJ�� �P&� VLJQDOV� ZHUH� REVHUYHG� LQ�
QXFOHXV�RI�*9�VWDJH�RRF\WHV��ZKHUHDV�DW�PHWDSKDVH�SODWH�RI�0,,�
VWDJH�� 5HODWLYH� VLJQDO� LQWHQVLWLHV� RI� JOREDO� '1$� PHWK\ODWLRQ�
ZHUH�HYDOXDWHG��DQG�VWDWLVWLFDOO\�VLJQLILFDQW��S�������������IROG�
GHFUHDVH�ZDV�IRXQG�DW�0,,�VWDJH�FRPSDUHG�WR�*9��&DOFXODWLRQV�
DLPLQJ�WR�UHYHDO�ZKHWKHU�WKLV�VLJQLILFDQW�GHFUHDVH�GHSHQGHG�RQ�
WKH� UHGXFWLRQ� LQ� WKH� DPRXQW� RI� '1$� DIWHU� PHLRVLV� ,� RU� QRW��
VKRZHG�WKDW�WKH�GHFUHDVH�LQ�JOREDO�'1$�PHWK\ODWLRQ�PD\�QRW�EH�
FDXVHG�E\�PHLRVLV�LWVHOI��

Conclusion: 
7KH�UHVXOW�WKDW�WKH�JOREDO�'1$�PHWK\ODWLRQ�OHYHO�ZDV�GHFUHDVHG�
PRUH�WKDQ�WKUHH�WLPHV�DW�WKH�0,,�VWDJH�FRPSDUHG�WR�WKH�*9�VWDJH�
RRF\WHV�VXJJHVWV�WKDW�'1$�PHWK\ODWLRQ�LV�FRQWUROOHG�E\�YDULRXV�
PHFKDQLVPV��DQG�WKLV�PD\�KDYH�YLWDO�UROH�LQ�IHUWLOL]DWLRQ�G\QDP�
LFV��

Key Words: 
(SLJHQHWLFV��*OREDO�'1$�PHWK\ODWLRQ��2RJHQHVLV��2RF\WH

/ʈ:ʈ̪
0HPHOLOHUGH� RRJHQH]� YH� HUNHQ� G|QHP� HPEUL\R� JHOLúLPL�
V�UHoOHULQGH�HSLJHQHWLN�PHNDQL]PDODUÕQ�J|UHY�DOGÕ÷Õ�ELOLQPHN�
WHGLU� ����� (SLJHQHWLN� PHNDQL]PDODU�� GR÷UXGDQ� YH\D� GROD\OÕ�
RODUDN�JHQ�LIDGHVLQL�NRQWURO�HWPHNWHGLU��'R÷UXGDQ�JHQ�LIDGHVLQL�
NRQWURO�HGHQ�V�UHoOHUGHQ�ELU�WDQHVL�'1$�PHWLODV\RQXGXU��'1$�
PHWLODV\RQX��JHQRPGDNL�&S*��VLWR]LQ�IRVIDW�JXDQLQ��\D�GD�&S*�
ROPD\DQ� E|OJHOHUGHNL� VLWR]LQ� Q�NOHRWLGOHULQLQ� EHúLQFL� NDUERQ�
DWRPXQD� PHWLO� JUXEX� HNOHQPHVL� LOH� JHUoHNOHúWLULOLU� ����� '1$�
PHWLODV\RQXQGD�V�UG�UPH�YH�GH�QRYR�PHWLODV\RQ�ROPDN��]HUH�
LNL�IDUNOÕ�PHNDQL]PD�J|UHY�DOPDNWDGÕU��+HU�LNL�PHNDQL]PD\Õ�GD�
'1$�0HWLO�7UDQVIHUD]��'107��HQ]LPOHUL�NDWDOL]OHU��%X�LúOHP�
OHUGH�PHWLO�JUXEX�YHULFLVL�6�DGHQR]LO�/�PHWKLRQLQ��$GR0HW�¶GLU�
�����%XJ�QH�NDGDU�PHPHOLOHUGH�'107���'107���'107�$��
'107�%��'107�&�YH�'107�/�ROPDN��]HUH�DOWÕ�IDUNOÕ�'1$�
PHWLO� WUDQVIHUD]� HQ]LPL� WDQÕPODQPÕúWÕU�� '107� HQ]LPOHUL��
\DSÕVDO�RODUDN�1�WHUPLQDO�G�]HQOH\LFL�E|OJH��&�WHUPLQDO�NDWDOL�
WLN� GRPDLQ� YH�PHUNH]L� ED÷OD\ÕFÕ� GRPDLQ� ROPDN� �]HUH� �o� DQD�
GRPDLQGHQ�ROXúPDNWDGÕU� �����1�WHUPLQDO�GRPDLQ�'107¶OHULQ�

K�FUH� LoL� \HUOHúLPOHULQL� EHOLUOHU� YH� PHWLOH� ROPDPÕú� YH�
\DUÕ�PHWLOH� '1$� ]LQFLUOHULQLQ� WDQÕPODQPDVÕQÕ� VD÷ODPDNWDGÕU��
$\UÕFD�� 1�WHUPLQDO� E|OJH� oR÷DODQ� K�FUH� Q�NOHHU�
DQWLMHQ�ED÷OD\DQ� �3%'��� Q�NOHHU� \HUOHúLP� VLQ\DOL� �1/6���
VLWR]LQ�]HQJLQ� oLQNR� SDUPDN� ED÷OD\DQ� �$75;��� SROLEURPR�
KRPRORML��3+'��YH�WHWUDSHSWLG�NURPDWLQ�ED÷OD\DQ�GRPDLQOHUL�GH�
LoHUPHNWHGLU� ��������3%'�GRPDLQL��'107¶OHULQ�'1$�VHNDQVÕ�
YH�3&1$�SURWHLQL�LOH�LOLúNL�NXUPDVÕQÕ�VD÷ODUNHQ�3+'�GRPDLQL�
UHSOLNDV\RQ�oDWDOÕQGD�\HQL�'1$�]LQFLUL�VHQWH]LQL�X\DUPDNWDGÕU�
������� &�WHUPLQDO� GRPDLQ� ��� IDUNOÕ�PRWLI� LoHUPHNWHGLU�� %X� ���
PRWLILQ�DOWÕVÕ��,��,9��9,��9,,,��,;�YH�;��HYULPVHO�RODUDN�NRUXQ�
PXú� ROXS�� KHU� ELULQLQ�PHWLODV\RQ� V�UHFLQGH� \DSÕVDO� ELU� J|UHYL�
EXOXQPDNWDGÕU��ho�QF��'107�E|OJHVL�RODQ�PHUNH]L�ED÷OD\ÕFÕ�
GRPDLQ�� OL]LQ�JOLVLQ� GLSHSWLG� WHNUDUODUÕQGDQ� ROXúPDNWD� ROXS�1�
YH� &�WHUPLQDO� E|OJHOHUL� DUDVÕQGD� \DSÕVDO� ED÷OD\ÕFÕOÕN� LOLúNLVL�
NXUPDNWDGÕU������
3ULPRUGLDO�JHUP�K�FUHVLQGHQ��3*+��ROJXQ��0,,��RRVLWH�NDGDU�
JHOLúHQ� RRVLWOHULQ� HSLJHQHWLN� YH� WUDQVNULSVL\RQHO� GH÷LúLNOLNOHU�
J|VWHUGL÷L� ELOLQPHNWHGLU� ����� 3*+¶VLQGH�JHQRP�oDSÕQGD�'1$�
GHPHWLODV\RQX�� JRQDGDO� NDEDUWÕ\D� XODúWÕNWDQ� KHPHQ� VRQUD�
PH\GDQD�JHOPHNWHGLU��3XEHUWH�|QFHVL�RRVLWOHUGH�'1$�PHWLODV�
\RQ�VHYL\HVLQLQ�EHúLQFL�J�QGHQ�RQ�EHúLQFL�J�QH�NDGDU�DUWÕ÷Õ�YH�
ROJXQ� *9� RRVLWWH� PDNVLPXP� VHYL\H\H� XODúWÕ÷Õ� ELOLQPHNWHGLU�
������ )HUWLOL]DV\RQ� VÕUDVÕQGD� JOREDO� GHPHWLODV\RQ� JHUoHNOHúLU��
)HUWLOL]DV\RQGDQ� VRQUD� LVH� SDWHUQDO� JHQRP� KÕ]OÕ� ELU� úHNLOGH�
GHPHWLODV\RQD�X÷UDUNHQ�PDWHUQDO�JHQRPXQ�GHPHWLODV\RQX�SDVLI�
JHUoHNOHúLU� ������ *9� DúDPDVÕQGDQ� 0,,� PDWXUDV\RQXQD� NDGDU�
'107����D���E�YH��O�VHYL\HOHULQLQ�DUWÕ÷Õ�\DSÕODQ�oDOÕúPDODUOD�
J|VWHULOPLúWLU�����������gWH�\DQGDQ�JOREDO�'1$�PHWLODV\RQXQXQ�
GH÷LúLPLQH� LOLúNLQ� OLWHUDW�UGH� oHOLúNLOL� LIDGHOHU� V|]� NRQXVXGXU���
%X�oDOÕúPDGD��IROLN�ORJHQH]�V�UHFLQGH�RRVLW�JHOLúLPLQGH�|QHPOL�
GH÷LúLNOLNOHU� J|VWHUGL÷L� ELOLQHQ� JOREDO� '1$� PHWLODV\RQXQXQ��
RRVLW�PD\R]X�V�UHFLQGH�*9¶GHQ�0,,�DúDPDVÕQD�JHoHQ�V�UHoWH�
QDVÕO�HWNLOHQGL÷LQLQ�RUWD\D�NRQXOPDVÕ�DPDoODQPÕúWÕU��%X�oHUoH�
YHGH��LQ�YLYR�HOGH�HGLOHQ�*9�YH�0,,�RRVLWOHU�oDOÕúPD�NDSVDPÕQ�
GD� GH÷HUOHQGLULOPLú� DQFDN� 0,� RRVLWOHU� LQ� YLYR� RODUDN� HOGH�
HGLOHPHGL÷L� LoLQ� oDOÕúPD� GÕúÕ� WXWXOPXúWXU�� %XOJXODUÕPÕ]�� *9�
DúDPDVÕQD�NÕ\DVOD�0,,�DúDPDVÕQGDNL�PHWLODV\RQ�PLNWDUÕQÕQ��o�
NDWWDQ�GDKD�ID]OD�D]DOGÕ÷ÕQÕ�RUWD\D�NR\PXúWXU�

GEREÇ ve YÖNTEMLER
,MVMa�0Ia^IVTIZÜ
%X� oDOÕúPD�$QNDUD� hQLYHUVLWHVL� +D\YDQ� %DNÕP� YH� .XOODQÕP�
.XUXOX�WDUDIÕQGDQ�RQD\ODQGÕ��3URWRNRO�QR����������������dDOÕú�
PD� NDSVDPÕQGD�$QNDUD� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL�$UDúWÕUPD�
+D\YDQODUÕ� /DERUDWXYDUÕ� %LULPL
QGHQ� �� KDIWDOÕN� GLúL� %DOE�&�
IDUHOHU��Q� ����NXOODQÕOGÕ��7�P�IDUHOHU��\L\HFHN�YH�VX\D�VÕQÕUVÕ]�
HULúLP� LOH� EDUÕQGÕUÕOGÕ� YH� ��� VDDWOLN� D\GÕQOÕN�NDUDQOÕN�
G|QJ�V�QGH� WXWXOGX�� +HU� JUXSWDNL� GHQH\� WHNUDUODUÕ� WHNQLN� YH�
EL\RORMLN� WHNUDU� ED]� DOÕQDUDN� KHVDSODQGÕ�� øVWDWLVWLNVHO� RODUDN�
GH÷HUOHQGLUPH� \DSÕODELOPHVL� LoLQ� HQ� D]� �o� GHQH\� WHNUDUÕ�
SODQODQGÕ�

7W[Q\TMZQV�<WXTIVUI[Ü�^M�.QS[I[aWV]
*HUPLQDO� YH]LN�O� DúDPDVÕQGDNL� �*9�� RRVLWOHUL� WRSODPDN� LoLQ�
VDNULIL\H� HGLOHQ� IDUHOHULQ� RYDU\XPODUÕ� *0236� �9LWUROLIH��
�������PHG\XPX� LoHULVLQH� DOÕQGÕ��$UGÕQGDQ� VWHUHR�PLNURVNRS�

ùHNLO� ��� .XWXS� FLVLPFL÷LQGH� YH� PHWDID]� SOD÷ÕQGD� �P&� YDUOÕ÷Õ�� 2N�� .XWXS�
FLVLPFL÷L��2N�EDúÕ��0HWDID]�SOD÷Õ��gOo�P�oXEX÷X ���ȝP�

*OREDO� '1$� PHWLODV\RQXQX� KHVDSODPDN� LoLQ� oDOÕúPDPÕ]GD�
GH÷HUOHQGLULOHQ� *9� DúDPDVÕQGDNL� RRVLWOHULQ� �Q ���� RUWDODPD�
J|UHFHOL� �P&� VLQ\DO� GH÷HULQLQ� 0,,� HYUHVLQGHNL� RRVLWOHUGHQ�
�Q ��������NDW�ID]OD�ROGX÷X�J|]OHPOHQPLúWLU��S����������ùHNLO�
�%��� *9� DúDPDVÕQGDNL� RRVLW� PD\R]XQX� WDPDPODPDPÕú� ELU�
DúDPDGD\NHQ� 0,,� DúDPDVÕQGD� LON� PD\R]� E|O�QPH\L� WDPDP�
ODQGÕ÷Õ�� GROD\ÕVÕ\OD� WRSODP� '1$� PLNWDUÕQÕQ� \DUÕ\D� G�úW�÷��
ELOJLVL�ÕúÕ÷ÕQGD���P&�VLQ\DOLQGHNL�D]DOPDQÕQ�PD\R]�E|O�QPH\H�
ED÷OÕ�ROXS�ROPDGÕ÷Õ�VRUXVX�J�QGHPH�JHOGL��%X�oHUoHYHGH��*9�
DúDPDVÕQGDNL� VLQ\DO� \R÷XQOXNODUÕQÕQ� \DUÕVÕ� �'1$� PLNWDUÕQÕQ�
\DUÕ\D� LQHFH÷L� JHUoH÷L\OH�� KHVDSODQDUDN� HOGH� HGLOHQ� YHUL� 0,,�
DúDPDVÕQGDQ� HOGH� HGLOHQ� YHUL\OH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� VDSWDQDQ�
\DNODúÕN�����NDWOÕN�D]DOPDQÕQ� LVWDWLVWLNL�RODUDN�DQODPOÕ�ROGX÷X�
EXOXQGX��S����������

<):<1̪5)
*HQRPGD�JHUoHNOHúHQ�HSLJHQHWLN�PRGLILNDV\RQODUGDQ�ELUL�RODQ�
'1$�PHWLODV\RQXQXQ��RRVLWOHULQ�JHOLúLPL��E�\�PHVL�YH�ROJXQ�
ODúPDVÕ� LOH� RRJHQH]� YH� HPEUL\RJHQH]� VÕUDVÕQGD� HUNHQ� HPEUL��
\RQLN�JHOLúLP�LoLQ�|QHPOL�ELU�URO��ROGX÷X�ELOLQPHNWHGLU�������
/LWHUDW�UGH�� ROJXQ� *9� RRVLW� DúDPDVÕQD� \DNODúWÕNoD� YH� RRVLW�
E�\�G�NoH�JOREDO�'1$�PHWLODV\RQXQXQ�DUWÕ÷Õ� LIDGH�HGLOPLúWLU�
���������*9�DúDPDVÕQGDQ�0,,�PDWXUDV\RQXQD�NDGDU�LVH��JOREDO�
'1$�PHWLODV\RQXQXQ�DUWPD\D�GHYDP�HWWL÷L�YH�0,,�DúDPDVÕQD�
JHOLQGL÷LQGH� HQ��VW� VHYL\H\H�XODúDELOHFH÷L�|Q�J|U�OP�úW�U� ����
�������������'1$�PHWLODV\RQXQXQ�VDGHFH�&S*�DGDODUÕQGD�GH÷LO��
D\QÕ�]DPDQGD�&S*�DGDODUÕ�GÕúÕQGDNL��QRQ�&S*��VLWR]LQOHUGH�GH�
JHUoHNOHúWL÷L� YH� RRVLWOHULQ� JOREDO� '1$� PHWLODV\RQX�
GLQDPL÷LQGH� QRQ�&S*� E|OJHOHULQLQ� |QHPOL� ELU� NDWNÕVÕ� ROGX÷X�
ELOLQPHNWHGLU� ������ 6PDOOZRRG� YH� DUNDGDúODUÕ�� &S*� E|OJHO�
HULQGHNL� '1$� PHWLODV\RQXQX� GH÷HUOHQGLUPLú� YH� PHWLOOHQHQ�
&S*¶QLQ� W�P� &S*¶OHUH� RUDQÕQÕ� NÕ\DVODGÕNODUÕQGD� 0,,�
HYUHVLQGHNL� '1$� PHWLODV\RQXQXQ� *9� HYUHVLQH� J|UH� DQODPOÕ�
GHUHFHGH�\�NVHN�ROGX÷XQX�EXOPXúODUGÕU� ����� �����gWH� \DQGDQ�

oDOÕúPDODUÕQGD� W�P� '1$¶GDNL� PHWLODV\RQ� GH÷LúLPL� J|VWH��
ULOPHPLúWLU��6DDGHK�YH�DUNDGDúODUÕQÕQ�NDOHPH�DOGÕNODUÕ�GHUOHPH�
PDNDOHGH�*9¶GHQ�0,,� DúDPDVÕQD� GR÷UX� JOREDO�PHWLODV\RQXQ�
DUWÕ÷ÕQD�LOLúNLQ�ELU�oL]LP�6PDOOZRRG�YH�DUNDGDúODUÕQÕQ�EXOJXODUÕ�
UHIHUDQV� J|VWHULOHUHN� VXQXOPXú� ROPDNOD� ELUOLNWH� R� oDOÕúPDGD�
JOREDO� '1$� PHWLODV\RQXQXQ� GH÷HUOHQGLULOPHGL÷LQH� GLNNDW�
HWPHN�JHUHNOLGLU�������&RVWHOOR�YH�DUNDGDúODUÕ�\DSPÕú�ROGXNODUÕ�
oDOÕúPDGD� &S*� GLQ�NOHRWLG� LoHUL÷L� \�NVHN� RODQ� YH� IDUH�
JHQRPXQGD�ID]ODFD�EXOXQDQ�LQWUDVLVWHUQDO�$�SDUWLN�O�Q�Q��,$3��
&S*�DGDODUÕQGDNL�PHWLODV\RQ�VHYL\HVLQL�LQFHOHPLú�YH�*9�HYUH��
VLQH� NÕ\DVOD�0,,� DúDPDVÕQGD�'1$�PHWLODV\RQXQXQ� D]DOGÕ÷ÕQÕ�
J|VWHUPLúOHUGLU� ������ <LQH� oHúLWOL� oDOÕúPDODUGD� &S*� E|OJH��
OHULQGHNL� '1$� PHWLODV\RQX� GH÷HUOHQGLULOHUHN� *9¶GHQ� 0,,�
DúDPDVÕQD� JHoLOGL÷LQGH� &S*� E|OJHOHULQGHNL� PHWLODV\RQXQ�
D]DOGÕ÷Õ�J|VWHULOPLúWLU�����������gWH�\DQGDQ��LQVDQ�RRVLWOHULQGH�
\DSÕODQ� ELU� oDOÕúPDGD�� QRQ�&S*�E|OJHOHULQGHNL�'1$�PHWLODV�
\RQXQXQ� *9� HYUHVLQH� NÕ\DVOD� 0,,� RRVLWOHULQGH� ID]OD� ROGX÷X�
EXOXQXUNHQ��&S*�E|OJHOHUL�LQFHOHQGL÷LQGH�LVH�LNL�HYUH�DUDVÕQGD�
DQODPOÕ�ELU� IDUN�J|]OHPOHQPHPLúWLU� ������&S*�YH\D�QRQ�&S*�
E|OJHOHULQGHNL�'1$�PHWLODV\RQXQXQ�D\UÕ�D\UÕ�GH÷HUOHQGLULOGL÷L�
EX� oDOÕúPDODU�� *9¶GHQ� 0,,¶\H� JHoLú� V�UHFLQGH� W�P� '1$¶GD�
JOREDO� PHWLODV\RQXQXQ� QDVÕO� GH÷LúWL÷L� VRUXVXQXQ� GR÷PDVÕQD�
QHGHQ�ROPDNWDGÕU�

<XNDUÕGDNL� DUDúWÕUPDODUGDQ� IDUNOÕ� RODUDN�� EX� oDOÕúPDPÕ]�
NDSVDPÕQGD�� *9� YH�0,,� DúDPDODUÕQGDNL� RRVLWOHUGH� KHP�&S*�
KHP�GH�QRQ�&S*�E|OJHOHULQGHNL�WRSODP�PHWLODV\RQX�J|VWHUPHN�
LoLQ��P&�G�]H\OHUL�GH÷HUOHQGLULOPLú�YH�JOREDO�'1$�PHWLODV\RQ�
VHYL\HVLQLQ�0,,�HYUHVLQGH�*9�DúDPDVÕQGDNL�RRVLWOHUH�NÕ\DVOD��o�
NDWWDQ� GDKD� ID]OD� ELU� D]DOPD� J|VWHUGL÷L� L]OHQPLúWLU�� %LOLQGL÷L�
�]HUH�� 3URID]� ,� DúDPDVÕQGDNL� *9� RRVLWLQ� NURPR]RP� VD\ÕVÕ�
PD\R]�,�E|O�QPHVLQL�WDPDPODPDVÕ\OD�\DUÕ\D�G�úPHNWHGLU�������
'ROD\ÕVÕ\OD� 0,,� DúDPDVÕQGDNL� RRVLW�� *9� RRVLWLQ� \DUÕVÕ� NDGDU�
'1$¶\D� VDKLSWLU�� %X� ELOJLOHU� GR÷UXOWXVXQGD�� '1$� PHWLODV�
\RQXQXQ�KLo�HWNLOHQPHPHVL�KDOLQGH��0,,�RRVLWOHUGHNL�PHWLODV�
\RQ�G�]H\LQLQ��*9�RRVLWLQ�\DUÕVÕ�NDGDU�ROPDVÕ�|Q�J|U�OHELOLU��%X�
ILNLU� GR÷UXOWXVXQGD�*9� HYUHVLQGHNL� HOGH� HWWL÷LPL]�PHWLODV\RQ�
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ABSTRACT
Objective: 
,Q�WKLV�VWXG\��LW�ZDV�DLPHG�WR�UHYHDO�ZKHWKHU�DOWHUDWLRQ�RI�JOREDO�
'1$�PHWK\ODWLRQ�RFFXUV�RU�QRW�GXULQJ� WKH�RRF\WH�PDWXUDWLRQ�
IURP�*HUPLQDO�9HVLFOH��*9��WR�0HWDSKDVH�,,��0,,���

Material and Methods: 
7KH�GLIIHUHQFH�LQ�JOREDO�'1$�PHWK\ODWLRQ�EHWZHHQ�WKH�*9�DQG�
LQ� YLYR� 0,,� RRF\WH� VWDJHV� RI� ��ZHHN�ROG� %DOE�&� PLFH� ZDV�
H[DPLQHG�E\� XVLQJ� WKH� LPPXQRIOXRUHVFHQFH�PHWKRG��)RU� WKLV�
SXUSRVH�� RRF\WHV� DW� *9� DQG� 0,,� VWDJHV� ZHUH� ODEHOHG� ZLWK�
DQWL���PHWK\O�F\WRVLQH���P&��DQWLERG\�DQG�LPDJHV�IURP�RSWLFDO�
VHFWLRQV� WDNHQ�ZLWK�=HLVV�/60�����$LU\VFDQ� FRQIRFDO�PLFUR�
VFRSH� ZHUH� REWDLQHG�� 6LJQDO� LQWHQVLWLHV� RI� WKH� LPDJHV� ZHUH�
GLJLWDOL]HG�DQG�FDOFXODWHG�E\�XVLQJ�,PDJH�-�VRIWZDUH��

Results: 
:KHQ�WKH�JOREDO�'1$�PHWK\ODWLRQ�ZDV�HYDOXDWHG�DIWHU���PHWK�
\O� F\WRVLQH� ��P&�� ODEHOLQJ�� �P&� VLJQDOV� ZHUH� REVHUYHG� LQ�
QXFOHXV�RI�*9�VWDJH�RRF\WHV��ZKHUHDV�DW�PHWDSKDVH�SODWH�RI�0,,�
VWDJH�� 5HODWLYH� VLJQDO� LQWHQVLWLHV� RI� JOREDO� '1$� PHWK\ODWLRQ�
ZHUH�HYDOXDWHG��DQG�VWDWLVWLFDOO\�VLJQLILFDQW��S�������������IROG�
GHFUHDVH�ZDV�IRXQG�DW�0,,�VWDJH�FRPSDUHG�WR�*9��&DOFXODWLRQV�
DLPLQJ�WR�UHYHDO�ZKHWKHU�WKLV�VLJQLILFDQW�GHFUHDVH�GHSHQGHG�RQ�
WKH� UHGXFWLRQ� LQ� WKH� DPRXQW� RI� '1$� DIWHU� PHLRVLV� ,� RU� QRW��
VKRZHG�WKDW�WKH�GHFUHDVH�LQ�JOREDO�'1$�PHWK\ODWLRQ�PD\�QRW�EH�
FDXVHG�E\�PHLRVLV�LWVHOI��

Conclusion: 
7KH�UHVXOW�WKDW�WKH�JOREDO�'1$�PHWK\ODWLRQ�OHYHO�ZDV�GHFUHDVHG�
PRUH�WKDQ�WKUHH�WLPHV�DW�WKH�0,,�VWDJH�FRPSDUHG�WR�WKH�*9�VWDJH�
RRF\WHV�VXJJHVWV�WKDW�'1$�PHWK\ODWLRQ�LV�FRQWUROOHG�E\�YDULRXV�
PHFKDQLVPV��DQG�WKLV�PD\�KDYH�YLWDO�UROH�LQ�IHUWLOL]DWLRQ�G\QDP�
LFV��
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WHGLU� ����� (SLJHQHWLN� PHNDQL]PDODU�� GR÷UXGDQ� YH\D� GROD\OÕ�
RODUDN�JHQ�LIDGHVLQL�NRQWURO�HWPHNWHGLU��'R÷UXGDQ�JHQ�LIDGHVLQL�
NRQWURO�HGHQ�V�UHoOHUGHQ�ELU�WDQHVL�'1$�PHWLODV\RQXGXU��'1$�
PHWLODV\RQX��JHQRPGDNL�&S*��VLWR]LQ�IRVIDW�JXDQLQ��\D�GD�&S*�
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\DUÕ�PHWLOH� '1$� ]LQFLUOHULQLQ� WDQÕPODQPDVÕQÕ� VD÷ODPDNWDGÕU��
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NXUPDNWDGÕU������
3ULPRUGLDO�JHUP�K�FUHVLQGHQ��3*+��ROJXQ��0,,��RRVLWH�NDGDU�
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%X�oDOÕúPDGD��IROLN�ORJHQH]�V�UHFLQGH�RRVLW�JHOLúLPLQGH�|QHPOL�
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�������������'1$�PHWLODV\RQXQXQ�VDGHFH�&S*�DGDODUÕQGD�GH÷LO��
D\QÕ�]DPDQGD�&S*�DGDODUÕ�GÕúÕQGDNL��QRQ�&S*��VLWR]LQOHUGH�GH�
JHUoHNOHúWL÷L� YH� RRVLWOHULQ� JOREDO� '1$� PHWLODV\RQX�
GLQDPL÷LQGH� QRQ�&S*� E|OJHOHULQLQ� |QHPOL� ELU� NDWNÕVÕ� ROGX÷X�
ELOLQPHNWHGLU� ������ 6PDOOZRRG� YH� DUNDGDúODUÕ�� &S*� E|OJHO�
HULQGHNL� '1$� PHWLODV\RQXQX� GH÷HUOHQGLUPLú� YH� PHWLOOHQHQ�
&S*¶QLQ� W�P� &S*¶OHUH� RUDQÕQÕ� NÕ\DVODGÕNODUÕQGD� 0,,�
HYUHVLQGHNL� '1$� PHWLODV\RQXQXQ� *9� HYUHVLQH� J|UH� DQODPOÕ�
GHUHFHGH�\�NVHN�ROGX÷XQX�EXOPXúODUGÕU� ����� �����gWH� \DQGDQ�

oDOÕúPDODUÕQGD� W�P� '1$¶GDNL� PHWLODV\RQ� GH÷LúLPL� J|VWH��
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PDNDOHGH�*9¶GHQ�0,,� DúDPDVÕQD� GR÷UX� JOREDO�PHWLODV\RQXQ�
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SONUÇ
6RQXo�RODUDN�� EX� oDOÕúPD��*9�YH�0,,� DúDPDODUÕQGD�RODQ� IDUH�
RRVLWOHULQLQ�JOREDO�'1$�PHWLODV\RQ�IDUNÕQÕ�RUWD\D�NR\PDNWDGÕU��
%X� YHULQLQ� RUWD\D� NRQXOPDVÕ�� OLWHUDW�UGHNL� oHOLúNLOL� YHULOHULQ�
WHNUDU�GH÷HUOHQGLULOPHVL�YH�JOREDO�'1$�PHWLODV\RQ�GLQDPL÷LQLQ�
RRVLW� PDWXUDV\RQ� V�UHFLQH� HWNLVLQLQ� GDKD� L\L� DQODúÕODELOPHVL�
DoÕVÕQGDQ�|QHP�DU]� HWPHNWHGLU��%XOJXODUÕPÕ]ÕQ�J|VWHUGL÷L�*9�
DúDPDVÕQGDQ�0,,�DúDPDVÕQD�JHoLú�V�UHFLQGH�PHWLODV\RQ�G�]H\�
OHULQLQ� D]DOPDVÕQGD� J|UHY� DODQ� IDNW|U� YH� \RODNODUÕQ� RUWD\D�
NRQXOPDVÕQÕ�VD÷OD\DFDN�\HQL�oDOÕúPDODUD�JHUHNVLQLP�YDUGÕU��

(WLN�.RPLWH�2QD\Õ�
%X�DUDúWÕUPD��LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL�
NDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�$QNDUD�
hQLYHUVLWHVL� +D\YDQ� 'HQH\OHUL� <HUHO� (WLN� .XUXOX� WDUDIÕQGDQ�
RQD\ODQPÕúWÕU��3URWRNRO�QR���������������

<D]DUODUÕQ�.DWNÕVÕ��
�dDOÕúPDQÕQ�NRQVHSWL�YH�GL]D\QÕ��2&��9HULOHULQ� WRSODQPDVÕ�YH�
LúOHQPHVL��*6��1%��9HULOHULQ�DQDOL]L�YH�\RUXPODQPDVÕ��2&��*6��
1%�/LWHUDW�U�DUDúWÕUPDVÕ��2&��*6��1%�
0DNDOHQLQ� \D]ÕPÕ�� 2&�� *6�� 1%�.ULWLN� J|]GHQ� JHoLUPH�� 2&��
*6��1%�<D\ÕQODQDFDN�YHUVL\RQXQ�QLKDL�RQD\Õ��2&��*6��1%�

dÕNDU�dDWÕúPDVÕ�
<D]DUODU�KHUKDQJL�ELU�oÕNDU�oDWÕúPDVÕ�ROPDGÕ÷ÕQÕ�EH\DQ�HGHU�

)LQDQVPDQ��
%X�oDOÕúPD�7h%ø7$.����6����PDOL�GHVWHNOHUL� LOH� WDPDPODQ�
PÕúWÕU��



ÖZ
Amaç: 
%X� oDOÕúPDGD�� JOREDO�'1$�PHWLODV\RQXQXQ�*HUPLQDO�9H]LN�O� �*9�� DúDPDVÕQGDQ�0HWDID]� ,,�
�0,,�� DúDPDVÕQD� NDGDU� RODQ� RRVLW� PDWXUDV\RQX� V�UHFLQGH� GH÷LúLP� J|VWHULS� J|VWHUPHGL÷LQLQ�
RUWD\D�NRQXOPDVÕ�DPDoODQPÕúWÕU�

Gereç ve Yöntemler:
%X�oDOÕúPDGD����KDIWDOÕN�%DOE�&�IDUHOHULQLQ�*9�YH�LQ�YLYR�0,,�RRVLW�HYUHOHUL�DUDVÕQGDNL�JOREDO�
'1$�PHWLODV\RQX�IDUNÕ�LPP�QRIORUHVDQ�\|QWHPL�NXOODQÕODUDN�LQFHOHQGL��%X�DPDoOD�*9�YH�0,,�
DúDPDVÕQGDNL� RRVLWOHUGH� ��PHWLO� VLWR]LQ� ��P&�� LúDUHWOHPHVL� VRQUDVÕ� =HLVV� /60�����$LU\VFDQ�
NRQIRNDO� PLNURVNRSWD� DOÕQDQ� RSWLN� NHVLWOHULQGHQ� HOGH� HGLOHQ� J|U�QW�OHUGHQ� ,PDJH�-� \D]ÕOÕPÕ�
NXOODQÕODUDN�KHVDSODQDQ�VLQ\DO�\R÷XQOXNODUÕ�GH÷HUOHQGLULOGL�

Bulgular:
*OREDO�'1$�PHWLODV\RQX����PHWLO�VLWR]LQ���P&��LúDUHWOHPHVL�VRQUDVÕ�GH÷HUOHQGLULOGL÷LQGH��*9�
DúDPDVÕQGDNL� RRVLWOHUGH�� oHNLUGHN� E|OJHVLQGH� J|]OHPOHQLUNHQ�� 0,,� DúDPDVÕQGDNL� RRVLWOHUGH�
PHWDID]�SOD÷ÕQD�X\JXQ�ORNDV\RQGD�ROGX÷X�L]OHQGL��
*OREDO�'1$�PHWLODV\RQXQXQ�J|UHFHOL�VLQ\DO�\R÷XQOX÷X�GH÷HUOHQGLULOGL÷LQGH��0,,�DúDPDVÕQGD�
*9�DúDPDVÕQD�J|UH�����NDWOÕN�LVWDWLVWLNL�RODUDN�DQODPOÕ�ELU�D]DOPD�ROGX÷X�VDSWDQGÕ��%X�D]DOÕúÕQ�
ELULQFL�PD\R]�VRQUDVÕ�'1$�PLNWDUÕQGDNL�D]DOPD\D�ED÷OÕ�ROXS�ROPDGÕ÷Õ�LoLQ�\DSÕODQ�KHVDSODPDODU�
GD�EXQXQ�VDGHFH�'1$�PLNWDUÕQGDNL�D]DOPDGDQ�ND\QDNODQPDGÕ÷ÕQÕ�J|VWHUGL��

Sonuç: 
2RVLWOHUGH��*9�DúDPDVÕQD�NÕ\DVOD�0,,�HYUHVLQGH�JOREDO�'1$�PHWLODV\RQ�VHYL\HVLQLQ��o�NDWWDQ�
GDKD� ID]OD� D]DOPÕú� ROPDVÕ�� IHUWLOL]DV\RQ� |QFHVL� RRVLWWHNL� '1$� PHWLODV\RQXQXQ� oHúLWOL�
PHNDQL]PDODUOD� NRQWURO� HGLOGL÷LQL� YH� EXQXQ� IHUWLOL]DV\RQ� GLQDPL÷LQGH� |QHPOL� RODELOHFH÷LQL�
J|VWHUPLúWLU��

Anahtar Sözcükler: 
(SLJHQHWLN��*OREDO�'1$�PHWLODV\RQX��2RJHQH]��2RVLW�

DOWÕQGD�LQV�OLQ�HQMHNW|U�L÷QHVL�LOH�SDUoDODQPDVÕ�JHUoHNOHúWLULOGL�
YH� RRVLWOHULQ�PHG\XP� LoHULVLQH� oÕNPDVÕ� VD÷ODQGÕ�� 'DKD� VRQUD�
PHG\XP� LoHULVLQGHNL� *9� RRVLWOHU� PLNURSLSHW� LOH� WRSODQÕS�
HWUDIÕQGDNL�JUDQ�OR]D�K�FUHOHUL�PHNDQLN�RODUDN�X]DNODúWÕUÕOGÕN�
WDQ�VRQUD����3)$��SDUDIRUPDOGHKLW��LoHULVLQH�DOÕQDUDN����GDNLND�
ILNVH� HGLOGL�� 6�UH� VRQXQGD� RRVLWOHU� ��� %6$� �VÕ÷ÕU� VHUXP�
DOEXPLQ�� LoHUHQ� 3%6� �IRVIDW� WDPSRQOX� WX]OX� VX�� \ÕNDPD�
VRO�V\RQX��LoHULVLQH�DOÕQDUDN�ER\DPD�DúDPDVÕQD�NDGDU���Ě&¶GH�
PXKDID]D�HGLOGL��øQ�YLYR�PHWDID]�,,��0,,��DúDPDVÕQGDNL�RRVLWOHUL�
WRSODPDN�LoLQ�IDUHOHUH���,8�*HEH�.ÕVUDN�6HUXP�*RQDGRWURSLQL�
�3UHJQDQW� 0DUH� 6HUXP� *RQDGRWURSLQ�� 306*�� $EEH[D��
DE[��������HQMHNVL\RQXQGDQ����VDDW�VRQUD���,8�øQVDQ�.RU\R��
QLN� *RQDGRWURSLQL� �+XPDQ� &KRULRQLF� *RQDGRWURSLQ�� K&*��
6LJPD�&*�����X\JXODQGÕ��2Q�G|UW� VDDW� VRQUD� IDUHOHU� VDNULIL\H�
HGLOGL�YH�WXED�XWDULQDODU�*0236��9LWUROLIH���������PHG\XPX�
LoHULVLQH� DOÕQGÕ�� $UGÕQGDQ� 6WHUHR� PLNURVNRS� DOWÕQGD� LQV�OLQ�
HQMHNW|U�L÷QHVL�LOH�WXED�XWHULQDODUÕ�SDWODWÕOGÕ�YH�0,,�RRVLWOHULQLQ�
PHG\XP�LoHULVLQH�oÕNPDVÕ�VD÷ODQGÕ��$UGÕQGDQ���PJ�PO�NRQVDQW�
UDV\RQGDNL�KL\DO�URQLGD]�VRO�V\RQX��6LJPD��+�������LoHULVLQGH�
HQ� ID]OD� ��� VDQL\H� V�UHFLQGH�PLNURSLSHW� \DUGÕPÕ\OD� RRVLWOHULQ�
HWUDIÕQGDNL� NXPXOXV� K�FUHOHUL� X]DNODúWÕUÕOGÕ�� +L\DO�URQLGD]�
HQ]LPLQL� X]DNODúWÕUPDN� LoLQ� NXPXOXV� K�FUHOHUL� X]DNODúWÕUÕOPÕú�
RRVLWOHU�*0236� �9LWUROLIH�� �������PHG\XPXQGDQ� JHoLULOHUHN�
\ÕNDQGÕ�� $UGÕQGDQ� \XNDUÕGD� DQODWÕOGÕ÷Õ� úHNLOGH� ILNVH� HGLOLS�
ER\DPD�DúDPDVÕQD�NDGDU�EHNOHWLOGL�

ʈUU�VWNTWZM[IV�*WaIUI
*9�YH�LQ�YLYR�0,,�RRVLWOHU�3%6�LoLQGH�KD]ÕUODQDQ����7ZHHQ����
�Y�Y�� �6LJPD�$OGULFK�� $%'�� LOH� RGD� VÕFDNOÕ÷ÕQGD� ��� GDNLND�
SHUPHDELOL]H�HGLOGL��3HUPHDELOL]DV\RQXQ�DUGÕQGDQ�RRVLWOHU�RGD�
VÕFDNOÕ÷ÕQGD����GDNLND�ER\XQFD���PRO�/�+&O�LoLQGH�EHNOHWLOGL��
$UGÕQGDQ�3%6�LOH�\ÕNDQÕS����GDNLND�ER\XQFD�RGD�VÕFDNOÕ÷ÕQGD�
EORNODPD�VRO�V\RQXQGD�������Y�Y��QRUPDO�NHoL�VHUXPX��9HFWRU�
/DERUDWRU\��$%'�� YH� ����� �Y�Y�� 7ZHHQ���� �6LJPD�$OGULFK��
86$�� LoHUHQ� 3%6�� WXWXOGX�� %ORNODPD� LúOHPLQLQ� DUGÕQGDQ�
RRVLWOHU� �P&� �������� &HOO� 6LJQDOLQJ�� 86$�� �����6�� SULPHU�
DQWLNRUX� LoHULVLQH� DOÕQDUDN� JHFH� ER\X����&¶� GH� LQN�EH� HGLOGL��
3ULPHU� DQWLNRU� LOH� LQN�EH� HGLOPH� LúOHPLQLQ� DUGÕQGDQ� RRVLWOHU�
�[���GDNLND�\ÕNDPD�VRO�V\RQX\OD� �3%6����%6$��\ÕNDQGÕ�YH�
IORUHVDQ�LúDUHWOL�VHNRQGHU�DQWLNRU�LoHULVLQH��$OH[D�����NRQMXJH�
DQWL�WDYúDQ� DQWLNRUX� �.DW�� 1R�� $�������� ,QYLWURJHQ�� $%'���
DNWDUÕODUDN� �� VDDW� ��Ě&¶GH� NDUDQOÕN� RUWDPGD� LQN�EH� HGLOGL��
6RQUDVÕQGD��[���GDNLND�3%6����%6$�LoLQGH�\ÕNDQDQ�RRVLWOHU�
���PP¶OLN� FDP� WDEDQOÕ� SHWUL� NDSODUÕQD� NRQXODQ� �� ȝ/
OLN� 3%6�
GDPODODUÕQD�DOÕQGÕ�YH��]HUL�SDUDILQ�\D÷Õ��292,/���������9LWUR�
OLIH�� LOH� NDSDWÕOGÕ�� =HLVV� /60����� $LU\VFDQ� NRQIRNDO�
PLNURVNRSWD� �=HLVV�� $OPDQ\D�� LQFHOHPHOHU� \DSÕOGÕ�� )ORUHVDQ�
SURED�X\JXQ�RODUDN�����QP�OD]HU�KDWWÕ�NXOODQÕOGÕ��7�P�OD]HU�YH�
WDUDPD�SDUDPHWUHOHUL� UHIHUDQV�KLVWRJUDP�NXOODQÕODUDN�RSWLPL]H�
HGLOGLNWHQ�VRQUD�VDELW�WXWXOGX��øNL�ER\XWOX��;�<��YH��o�ER\XWOX�
�;�<�=��DQDOL]OHUGH�SLNVHO�o|]�Q�UO�÷��W�P�J|U�QW�OHUGH�VDELW�
WXWXOGX��=�DNVÕQGD���PHWLO�VLWR]LQ�VLQ\DOLQLQ�EDúODQJÕo�YH�ELWLú�
\HUOHULQGHQ����P�DUDOÕNODUOD�RSWLN�NHVLWOHU�DOÕQGÕ�YH�=HQ�%ODFN�
SURJUDPÕQGD� NHVLWOHU� ELU� DUD\D� JHWLULOHUHN� WHN� ELU� J|U�QW��
ROXúWXUDFDN�úHNLOGH�ELUOHúWLULOGL��%LUOHúWLULOHQ�J|U�QW�OHUGHQ�HOGH�
HGLOHQ� VLQ\DOOHU� ,PDJH�-� �1,+�� $%'�� \D]ÕOÕPÕ� NXOODQÕODUDN�
GLMLWDOOHúWLULOGL�YH�DUGÕQGDQ�D\QÕ�\D]ÕOÕPÕQ�*|U�QW��+HVDSODPD�

IRQNVL\RQX�NXOODQÕODUDN�VLQ\DO�\R÷XQOXNODUÕ�HOGH�HGLOGL�
ʈ[\I\QS[MT�)VITQb
7�P�GHQH\OHU� �o� NH]� WHNUDUODQGÕ��*UXSODU� DUDVÕQGDNL� IDUNOÕOÕN�
*UDSK3DG�3ULVP�����\D]ÕOÕPÕ�NXOODQÕODUDN�6WXGHQW
ÕQ� W� WHVWL� LOH�
GH÷HUOHQGLULOGL� YH� S������ LVWDWLVWLNVHO� RODUDN� DQODPOÕ� NDEXO�
HGLOGL�

BULGULAR
%X� oDOÕúPDGD� JOREDO� '1$� PHWLODV\RQXQX� GH÷HUOHQGLUPHN�
DPDFÕ\OD�� DQWL���PHWLO� VLWR]LQ� ��P&�� DQWLNRUX� LOH� NURPR]RP�
�]HULQGH� PHWLOOHQPLú� &S*� YH� QRQ�&S*� E|OJHOHUL� LúDUHWOHQGL��
*9� RRVLWOHUGH� �P&� VLQ\DOL�� NURPDWLQOHU� �]HULQGH� J|]OHPOH�
QLUNHQ��0,,�RRVLWOHUGH�PD\R]�PHNL÷L��]HULQGHNL�NURPR]RPODU�
GD�J|]OHPOHQGL��ùHNLO��$���

ùHNLO�����P&�LúDUHWOHPHVL��$��øPP�QIORUHVDQ�VRQXoODUÕ��0LNURJUDIODUGDNL�\HúLO�
VLQ\DO�*9�YH�0,,�JUXSODUÕQGDNL�JOREDO�'1$�PHWLODV\RQXQX�J|VWHUPHNWHGLU��%��
*|UHFHOL� WRSODP� JOREDO� '1$� PHWLODV\RQ� G�]H\L� �S���������� *9�� *HUPLQDO�
9H]LN�O��0,,��0HWDID]�,,��gOo�P�oXEX÷X ���ȝP�

$\UÕFD�J|]OHPOHQHELOHQ�NXWXS�FLVLPFLNOHULQGH��P&�VLQ\DOLQLQ�
YDUOÕ÷Õ� L]OHQGL�� øPP�Q� LúDUHWOHPH� SURWRNRO�� JHUH÷L� NXOODQÕODQ�
+&O¶LQ�RRVLWOHULQ�]RQD�SHOOXVLGD�WDEDNDVÕQÕ�HULWPHVLQGHQ�GROD\Õ�
0,,� RRVLWOHULQ� ELU� NÕVPÕQGD�NXWXS� FLVLPFL÷L� L]OHQHPHGL� YH� EX�
QHGHQOH� D\UÕFD� NXWXS� FLVLPFL÷L� VLQ\DO� DQDOL]L� \DSÕODPDGÕ��gWH�
\DQGDQ� NXWXS� FLVLPFL÷L� J|]OHQHELOHQ� 0,,� RRVLWOHULQ� NXWXS�
FLVLPFLNOHULQGH�GH�\R÷XQ�JOREDO�'1$�PHWLODV\RQXQXQ�YDUOÕ÷Õ�
VDSWDQGÕ��ùHNLO�����

��

ù�N�U�*��YH�DUN� $NG�7ÕS�'�����������

ABSTRACT
Objective: 
,Q�WKLV�VWXG\��LW�ZDV�DLPHG�WR�UHYHDO�ZKHWKHU�DOWHUDWLRQ�RI�JOREDO�
'1$�PHWK\ODWLRQ�RFFXUV�RU�QRW�GXULQJ� WKH�RRF\WH�PDWXUDWLRQ�
IURP�*HUPLQDO�9HVLFOH��*9��WR�0HWDSKDVH�,,��0,,���

Material and Methods: 
7KH�GLIIHUHQFH�LQ�JOREDO�'1$�PHWK\ODWLRQ�EHWZHHQ�WKH�*9�DQG�
LQ� YLYR� 0,,� RRF\WH� VWDJHV� RI� ��ZHHN�ROG� %DOE�&� PLFH� ZDV�
H[DPLQHG�E\� XVLQJ� WKH� LPPXQRIOXRUHVFHQFH�PHWKRG��)RU� WKLV�
SXUSRVH�� RRF\WHV� DW� *9� DQG� 0,,� VWDJHV� ZHUH� ODEHOHG� ZLWK�
DQWL���PHWK\O�F\WRVLQH���P&��DQWLERG\�DQG�LPDJHV�IURP�RSWLFDO�
VHFWLRQV� WDNHQ�ZLWK�=HLVV�/60�����$LU\VFDQ� FRQIRFDO�PLFUR�
VFRSH� ZHUH� REWDLQHG�� 6LJQDO� LQWHQVLWLHV� RI� WKH� LPDJHV� ZHUH�
GLJLWDOL]HG�DQG�FDOFXODWHG�E\�XVLQJ�,PDJH�-�VRIWZDUH��

Results: 
:KHQ�WKH�JOREDO�'1$�PHWK\ODWLRQ�ZDV�HYDOXDWHG�DIWHU���PHWK�
\O� F\WRVLQH� ��P&�� ODEHOLQJ�� �P&� VLJQDOV� ZHUH� REVHUYHG� LQ�
QXFOHXV�RI�*9�VWDJH�RRF\WHV��ZKHUHDV�DW�PHWDSKDVH�SODWH�RI�0,,�
VWDJH�� 5HODWLYH� VLJQDO� LQWHQVLWLHV� RI� JOREDO� '1$� PHWK\ODWLRQ�
ZHUH�HYDOXDWHG��DQG�VWDWLVWLFDOO\�VLJQLILFDQW��S�������������IROG�
GHFUHDVH�ZDV�IRXQG�DW�0,,�VWDJH�FRPSDUHG�WR�*9��&DOFXODWLRQV�
DLPLQJ�WR�UHYHDO�ZKHWKHU�WKLV�VLJQLILFDQW�GHFUHDVH�GHSHQGHG�RQ�
WKH� UHGXFWLRQ� LQ� WKH� DPRXQW� RI� '1$� DIWHU� PHLRVLV� ,� RU� QRW��
VKRZHG�WKDW�WKH�GHFUHDVH�LQ�JOREDO�'1$�PHWK\ODWLRQ�PD\�QRW�EH�
FDXVHG�E\�PHLRVLV�LWVHOI��

Conclusion: 
7KH�UHVXOW�WKDW�WKH�JOREDO�'1$�PHWK\ODWLRQ�OHYHO�ZDV�GHFUHDVHG�
PRUH�WKDQ�WKUHH�WLPHV�DW�WKH�0,,�VWDJH�FRPSDUHG�WR�WKH�*9�VWDJH�
RRF\WHV�VXJJHVWV�WKDW�'1$�PHWK\ODWLRQ�LV�FRQWUROOHG�E\�YDULRXV�
PHFKDQLVPV��DQG�WKLV�PD\�KDYH�YLWDO�UROH�LQ�IHUWLOL]DWLRQ�G\QDP�
LFV��
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0HPHOLOHUGH� RRJHQH]� YH� HUNHQ� G|QHP� HPEUL\R� JHOLúLPL�
V�UHoOHULQGH�HSLJHQHWLN�PHNDQL]PDODUÕQ�J|UHY�DOGÕ÷Õ�ELOLQPHN�
WHGLU� ����� (SLJHQHWLN� PHNDQL]PDODU�� GR÷UXGDQ� YH\D� GROD\OÕ�
RODUDN�JHQ�LIDGHVLQL�NRQWURO�HWPHNWHGLU��'R÷UXGDQ�JHQ�LIDGHVLQL�
NRQWURO�HGHQ�V�UHoOHUGHQ�ELU�WDQHVL�'1$�PHWLODV\RQXGXU��'1$�
PHWLODV\RQX��JHQRPGDNL�&S*��VLWR]LQ�IRVIDW�JXDQLQ��\D�GD�&S*�
ROPD\DQ� E|OJHOHUGHNL� VLWR]LQ� Q�NOHRWLGOHULQLQ� EHúLQFL� NDUERQ�
DWRPXQD� PHWLO� JUXEX� HNOHQPHVL� LOH� JHUoHNOHúWLULOLU� ����� '1$�
PHWLODV\RQXQGD�V�UG�UPH�YH�GH�QRYR�PHWLODV\RQ�ROPDN��]HUH�
LNL�IDUNOÕ�PHNDQL]PD�J|UHY�DOPDNWDGÕU��+HU�LNL�PHNDQL]PD\Õ�GD�
'1$�0HWLO�7UDQVIHUD]��'107��HQ]LPOHUL�NDWDOL]OHU��%X�LúOHP�
OHUGH�PHWLO�JUXEX�YHULFLVL�6�DGHQR]LO�/�PHWKLRQLQ��$GR0HW�¶GLU�
�����%XJ�QH�NDGDU�PHPHOLOHUGH�'107���'107���'107�$��
'107�%��'107�&�YH�'107�/�ROPDN��]HUH�DOWÕ�IDUNOÕ�'1$�
PHWLO� WUDQVIHUD]� HQ]LPL� WDQÕPODQPÕúWÕU�� '107� HQ]LPOHUL��
\DSÕVDO�RODUDN�1�WHUPLQDO�G�]HQOH\LFL�E|OJH��&�WHUPLQDO�NDWDOL�
WLN� GRPDLQ� YH�PHUNH]L� ED÷OD\ÕFÕ� GRPDLQ� ROPDN� �]HUH� �o� DQD�
GRPDLQGHQ�ROXúPDNWDGÕU� �����1�WHUPLQDO�GRPDLQ�'107¶OHULQ�

K�FUH� LoL� \HUOHúLPOHULQL� EHOLUOHU� YH� PHWLOH� ROPDPÕú� YH�
\DUÕ�PHWLOH� '1$� ]LQFLUOHULQLQ� WDQÕPODQPDVÕQÕ� VD÷ODPDNWDGÕU��
$\UÕFD�� 1�WHUPLQDO� E|OJH� oR÷DODQ� K�FUH� Q�NOHHU�
DQWLMHQ�ED÷OD\DQ� �3%'��� Q�NOHHU� \HUOHúLP� VLQ\DOL� �1/6���
VLWR]LQ�]HQJLQ� oLQNR� SDUPDN� ED÷OD\DQ� �$75;��� SROLEURPR�
KRPRORML��3+'��YH�WHWUDSHSWLG�NURPDWLQ�ED÷OD\DQ�GRPDLQOHUL�GH�
LoHUPHNWHGLU� ��������3%'�GRPDLQL��'107¶OHULQ�'1$�VHNDQVÕ�
YH�3&1$�SURWHLQL�LOH�LOLúNL�NXUPDVÕQÕ�VD÷ODUNHQ�3+'�GRPDLQL�
UHSOLNDV\RQ�oDWDOÕQGD�\HQL�'1$�]LQFLUL�VHQWH]LQL�X\DUPDNWDGÕU�
������� &�WHUPLQDO� GRPDLQ� ��� IDUNOÕ�PRWLI� LoHUPHNWHGLU�� %X� ���
PRWLILQ�DOWÕVÕ��,��,9��9,��9,,,��,;�YH�;��HYULPVHO�RODUDN�NRUXQ�
PXú� ROXS�� KHU� ELULQLQ�PHWLODV\RQ� V�UHFLQGH� \DSÕVDO� ELU� J|UHYL�
EXOXQPDNWDGÕU��ho�QF��'107�E|OJHVL�RODQ�PHUNH]L�ED÷OD\ÕFÕ�
GRPDLQ�� OL]LQ�JOLVLQ� GLSHSWLG� WHNUDUODUÕQGDQ� ROXúPDNWD� ROXS�1�
YH� &�WHUPLQDO� E|OJHOHUL� DUDVÕQGD� \DSÕVDO� ED÷OD\ÕFÕOÕN� LOLúNLVL�
NXUPDNWDGÕU������
3ULPRUGLDO�JHUP�K�FUHVLQGHQ��3*+��ROJXQ��0,,��RRVLWH�NDGDU�
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WRSODPDN�LoLQ�IDUHOHUH���,8�*HEH�.ÕVUDN�6HUXP�*RQDGRWURSLQL�
�3UHJQDQW� 0DUH� 6HUXP� *RQDGRWURSLQ�� 306*�� $EEH[D��
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QLN� *RQDGRWURSLQL� �+XPDQ� &KRULRQLF� *RQDGRWURSLQ�� K&*��
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ABSTRACT
Objective: 
,Q�WKLV�VWXG\��LW�ZDV�DLPHG�WR�UHYHDO�ZKHWKHU�DOWHUDWLRQ�RI�JOREDO�
'1$�PHWK\ODWLRQ�RFFXUV�RU�QRW�GXULQJ� WKH�RRF\WH�PDWXUDWLRQ�
IURP�*HUPLQDO�9HVLFOH��*9��WR�0HWDSKDVH�,,��0,,���

Material and Methods: 
7KH�GLIIHUHQFH�LQ�JOREDO�'1$�PHWK\ODWLRQ�EHWZHHQ�WKH�*9�DQG�
LQ� YLYR� 0,,� RRF\WH� VWDJHV� RI� ��ZHHN�ROG� %DOE�&� PLFH� ZDV�
H[DPLQHG�E\� XVLQJ� WKH� LPPXQRIOXRUHVFHQFH�PHWKRG��)RU� WKLV�
SXUSRVH�� RRF\WHV� DW� *9� DQG� 0,,� VWDJHV� ZHUH� ODEHOHG� ZLWK�
DQWL���PHWK\O�F\WRVLQH���P&��DQWLERG\�DQG�LPDJHV�IURP�RSWLFDO�
VHFWLRQV� WDNHQ�ZLWK�=HLVV�/60�����$LU\VFDQ� FRQIRFDO�PLFUR�
VFRSH� ZHUH� REWDLQHG�� 6LJQDO� LQWHQVLWLHV� RI� WKH� LPDJHV� ZHUH�
GLJLWDOL]HG�DQG�FDOFXODWHG�E\�XVLQJ�,PDJH�-�VRIWZDUH��

Results: 
:KHQ�WKH�JOREDO�'1$�PHWK\ODWLRQ�ZDV�HYDOXDWHG�DIWHU���PHWK�
\O� F\WRVLQH� ��P&�� ODEHOLQJ�� �P&� VLJQDOV� ZHUH� REVHUYHG� LQ�
QXFOHXV�RI�*9�VWDJH�RRF\WHV��ZKHUHDV�DW�PHWDSKDVH�SODWH�RI�0,,�
VWDJH�� 5HODWLYH� VLJQDO� LQWHQVLWLHV� RI� JOREDO� '1$� PHWK\ODWLRQ�
ZHUH�HYDOXDWHG��DQG�VWDWLVWLFDOO\�VLJQLILFDQW��S�������������IROG�
GHFUHDVH�ZDV�IRXQG�DW�0,,�VWDJH�FRPSDUHG�WR�*9��&DOFXODWLRQV�
DLPLQJ�WR�UHYHDO�ZKHWKHU�WKLV�VLJQLILFDQW�GHFUHDVH�GHSHQGHG�RQ�
WKH� UHGXFWLRQ� LQ� WKH� DPRXQW� RI� '1$� DIWHU� PHLRVLV� ,� RU� QRW��
VKRZHG�WKDW�WKH�GHFUHDVH�LQ�JOREDO�'1$�PHWK\ODWLRQ�PD\�QRW�EH�
FDXVHG�E\�PHLRVLV�LWVHOI��

Conclusion: 
7KH�UHVXOW�WKDW�WKH�JOREDO�'1$�PHWK\ODWLRQ�OHYHO�ZDV�GHFUHDVHG�
PRUH�WKDQ�WKUHH�WLPHV�DW�WKH�0,,�VWDJH�FRPSDUHG�WR�WKH�*9�VWDJH�
RRF\WHV�VXJJHVWV�WKDW�'1$�PHWK\ODWLRQ�LV�FRQWUROOHG�E\�YDULRXV�
PHFKDQLVPV��DQG�WKLV�PD\�KDYH�YLWDO�UROH�LQ�IHUWLOL]DWLRQ�G\QDP�
LFV��

Key Words: 
(SLJHQHWLFV��*OREDO�'1$�PHWK\ODWLRQ��2RJHQHVLV��2RF\WH

/ʈ:ʈ̪
0HPHOLOHUGH� RRJHQH]� YH� HUNHQ� G|QHP� HPEUL\R� JHOLúLPL�
V�UHoOHULQGH�HSLJHQHWLN�PHNDQL]PDODUÕQ�J|UHY�DOGÕ÷Õ�ELOLQPHN�
WHGLU� ����� (SLJHQHWLN� PHNDQL]PDODU�� GR÷UXGDQ� YH\D� GROD\OÕ�
RODUDN�JHQ�LIDGHVLQL�NRQWURO�HWPHNWHGLU��'R÷UXGDQ�JHQ�LIDGHVLQL�
NRQWURO�HGHQ�V�UHoOHUGHQ�ELU�WDQHVL�'1$�PHWLODV\RQXGXU��'1$�
PHWLODV\RQX��JHQRPGDNL�&S*��VLWR]LQ�IRVIDW�JXDQLQ��\D�GD�&S*�
ROPD\DQ� E|OJHOHUGHNL� VLWR]LQ� Q�NOHRWLGOHULQLQ� EHúLQFL� NDUERQ�
DWRPXQD� PHWLO� JUXEX� HNOHQPHVL� LOH� JHUoHNOHúWLULOLU� ����� '1$�
PHWLODV\RQXQGD�V�UG�UPH�YH�GH�QRYR�PHWLODV\RQ�ROPDN��]HUH�
LNL�IDUNOÕ�PHNDQL]PD�J|UHY�DOPDNWDGÕU��+HU�LNL�PHNDQL]PD\Õ�GD�
'1$�0HWLO�7UDQVIHUD]��'107��HQ]LPOHUL�NDWDOL]OHU��%X�LúOHP�
OHUGH�PHWLO�JUXEX�YHULFLVL�6�DGHQR]LO�/�PHWKLRQLQ��$GR0HW�¶GLU�
�����%XJ�QH�NDGDU�PHPHOLOHUGH�'107���'107���'107�$��
'107�%��'107�&�YH�'107�/�ROPDN��]HUH�DOWÕ�IDUNOÕ�'1$�
PHWLO� WUDQVIHUD]� HQ]LPL� WDQÕPODQPÕúWÕU�� '107� HQ]LPOHUL��
\DSÕVDO�RODUDN�1�WHUPLQDO�G�]HQOH\LFL�E|OJH��&�WHUPLQDO�NDWDOL�
WLN� GRPDLQ� YH�PHUNH]L� ED÷OD\ÕFÕ� GRPDLQ� ROPDN� �]HUH� �o� DQD�
GRPDLQGHQ�ROXúPDNWDGÕU� �����1�WHUPLQDO�GRPDLQ�'107¶OHULQ�

K�FUH� LoL� \HUOHúLPOHULQL� EHOLUOHU� YH� PHWLOH� ROPDPÕú� YH�
\DUÕ�PHWLOH� '1$� ]LQFLUOHULQLQ� WDQÕPODQPDVÕQÕ� VD÷ODPDNWDGÕU��
$\UÕFD�� 1�WHUPLQDO� E|OJH� oR÷DODQ� K�FUH� Q�NOHHU�
DQWLMHQ�ED÷OD\DQ� �3%'��� Q�NOHHU� \HUOHúLP� VLQ\DOL� �1/6���
VLWR]LQ�]HQJLQ� oLQNR� SDUPDN� ED÷OD\DQ� �$75;��� SROLEURPR�
KRPRORML��3+'��YH�WHWUDSHSWLG�NURPDWLQ�ED÷OD\DQ�GRPDLQOHUL�GH�
LoHUPHNWHGLU� ��������3%'�GRPDLQL��'107¶OHULQ�'1$�VHNDQVÕ�
YH�3&1$�SURWHLQL�LOH�LOLúNL�NXUPDVÕQÕ�VD÷ODUNHQ�3+'�GRPDLQL�
UHSOLNDV\RQ�oDWDOÕQGD�\HQL�'1$�]LQFLUL�VHQWH]LQL�X\DUPDNWDGÕU�
������� &�WHUPLQDO� GRPDLQ� ��� IDUNOÕ�PRWLI� LoHUPHNWHGLU�� %X� ���
PRWLILQ�DOWÕVÕ��,��,9��9,��9,,,��,;�YH�;��HYULPVHO�RODUDN�NRUXQ�
PXú� ROXS�� KHU� ELULQLQ�PHWLODV\RQ� V�UHFLQGH� \DSÕVDO� ELU� J|UHYL�
EXOXQPDNWDGÕU��ho�QF��'107�E|OJHVL�RODQ�PHUNH]L�ED÷OD\ÕFÕ�
GRPDLQ�� OL]LQ�JOLVLQ� GLSHSWLG� WHNUDUODUÕQGDQ� ROXúPDNWD� ROXS�1�
YH� &�WHUPLQDO� E|OJHOHUL� DUDVÕQGD� \DSÕVDO� ED÷OD\ÕFÕOÕN� LOLúNLVL�
NXUPDNWDGÕU������
3ULPRUGLDO�JHUP�K�FUHVLQGHQ��3*+��ROJXQ��0,,��RRVLWH�NDGDU�
JHOLúHQ� RRVLWOHULQ� HSLJHQHWLN� YH� WUDQVNULSVL\RQHO� GH÷LúLNOLNOHU�
J|VWHUGL÷L� ELOLQPHNWHGLU� ����� 3*+¶VLQGH�JHQRP�oDSÕQGD�'1$�
GHPHWLODV\RQX�� JRQDGDO� NDEDUWÕ\D� XODúWÕNWDQ� KHPHQ� VRQUD�
PH\GDQD�JHOPHNWHGLU��3XEHUWH�|QFHVL�RRVLWOHUGH�'1$�PHWLODV�
\RQ�VHYL\HVLQLQ�EHúLQFL�J�QGHQ�RQ�EHúLQFL�J�QH�NDGDU�DUWÕ÷Õ�YH�
ROJXQ� *9� RRVLWWH� PDNVLPXP� VHYL\H\H� XODúWÕ÷Õ� ELOLQPHNWHGLU�
������ )HUWLOL]DV\RQ� VÕUDVÕQGD� JOREDO� GHPHWLODV\RQ� JHUoHNOHúLU��
)HUWLOL]DV\RQGDQ� VRQUD� LVH� SDWHUQDO� JHQRP� KÕ]OÕ� ELU� úHNLOGH�
GHPHWLODV\RQD�X÷UDUNHQ�PDWHUQDO�JHQRPXQ�GHPHWLODV\RQX�SDVLI�
JHUoHNOHúLU� ������ *9� DúDPDVÕQGDQ� 0,,� PDWXUDV\RQXQD� NDGDU�
'107����D���E�YH��O�VHYL\HOHULQLQ�DUWÕ÷Õ�\DSÕODQ�oDOÕúPDODUOD�
J|VWHULOPLúWLU�����������gWH�\DQGDQ�JOREDO�'1$�PHWLODV\RQXQXQ�
GH÷LúLPLQH� LOLúNLQ� OLWHUDW�UGH� oHOLúNLOL� LIDGHOHU� V|]� NRQXVXGXU���
%X�oDOÕúPDGD��IROLN�ORJHQH]�V�UHFLQGH�RRVLW�JHOLúLPLQGH�|QHPOL�
GH÷LúLNOLNOHU� J|VWHUGL÷L� ELOLQHQ� JOREDO� '1$� PHWLODV\RQXQXQ��
RRVLW�PD\R]X�V�UHFLQGH�*9¶GHQ�0,,�DúDPDVÕQD�JHoHQ�V�UHoWH�
QDVÕO�HWNLOHQGL÷LQLQ�RUWD\D�NRQXOPDVÕ�DPDoODQPÕúWÕU��%X�oHUoH�
YHGH��LQ�YLYR�HOGH�HGLOHQ�*9�YH�0,,�RRVLWOHU�oDOÕúPD�NDSVDPÕQ�
GD� GH÷HUOHQGLULOPLú� DQFDN� 0,� RRVLWOHU� LQ� YLYR� RODUDN� HOGH�
HGLOHPHGL÷L� LoLQ� oDOÕúPD� GÕúÕ� WXWXOPXúWXU�� %XOJXODUÕPÕ]�� *9�
DúDPDVÕQD�NÕ\DVOD�0,,�DúDPDVÕQGDNL�PHWLODV\RQ�PLNWDUÕQÕQ��o�
NDWWDQ�GDKD�ID]OD�D]DOGÕ÷ÕQÕ�RUWD\D�NR\PXúWXU�

GEREÇ ve YÖNTEMLER
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%X� oDOÕúPD�$QNDUD� hQLYHUVLWHVL� +D\YDQ� %DNÕP� YH� .XOODQÕP�
.XUXOX�WDUDIÕQGDQ�RQD\ODQGÕ��3URWRNRO�QR����������������dDOÕú�
PD� NDSVDPÕQGD�$QNDUD� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL�$UDúWÕUPD�
+D\YDQODUÕ� /DERUDWXYDUÕ� %LULPL
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HULúLP� LOH� EDUÕQGÕUÕOGÕ� YH� ��� VDDWOLN� D\GÕQOÕN�NDUDQOÕN�
G|QJ�V�QGH� WXWXOGX�� +HU� JUXSWDNL� GHQH\� WHNUDUODUÕ� WHNQLN� YH�
EL\RORMLN� WHNUDU� ED]� DOÕQDUDN� KHVDSODQGÕ�� øVWDWLVWLNVHO� RODUDN�
GH÷HUOHQGLUPH� \DSÕODELOPHVL� LoLQ� HQ� D]� �o� GHQH\� WHNUDUÕ�
SODQODQGÕ�
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*HUPLQDO� YH]LN�O� DúDPDVÕQGDNL� �*9�� RRVLWOHUL� WRSODPDN� LoLQ�
VDNULIL\H� HGLOHQ� IDUHOHULQ� RYDU\XPODUÕ� *0236� �9LWUROLIH��
�������PHG\XPX� LoHULVLQH� DOÕQGÕ��$UGÕQGDQ� VWHUHR�PLNURVNRS�
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*OREDO� '1$� PHWLODV\RQXQX� KHVDSODPDN� LoLQ� oDOÕúPDPÕ]GD�
GH÷HUOHQGLULOHQ� *9� DúDPDVÕQGDNL� RRVLWOHULQ� �Q ���� RUWDODPD�
J|UHFHOL� �P&� VLQ\DO� GH÷HULQLQ� 0,,� HYUHVLQGHNL� RRVLWOHUGHQ�
�Q ��������NDW�ID]OD�ROGX÷X�J|]OHPOHQPLúWLU��S����������ùHNLO�
�%��� *9� DúDPDVÕQGDNL� RRVLW� PD\R]XQX� WDPDPODPDPÕú� ELU�
DúDPDGD\NHQ� 0,,� DúDPDVÕQGD� LON� PD\R]� E|O�QPH\L� WDPDP�
ODQGÕ÷Õ�� GROD\ÕVÕ\OD� WRSODP� '1$� PLNWDUÕQÕQ� \DUÕ\D� G�úW�÷��
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ODúPDVÕ� LOH� RRJHQH]� YH� HPEUL\RJHQH]� VÕUDVÕQGD� HUNHQ� HPEUL��
\RQLN�JHOLúLP�LoLQ�|QHPOL�ELU�URO��ROGX÷X�ELOLQPHNWHGLU�������
/LWHUDW�UGH�� ROJXQ� *9� RRVLW� DúDPDVÕQD� \DNODúWÕNoD� YH� RRVLW�
E�\�G�NoH�JOREDO�'1$�PHWLODV\RQXQXQ�DUWÕ÷Õ� LIDGH�HGLOPLúWLU�
���������*9�DúDPDVÕQGDQ�0,,�PDWXUDV\RQXQD�NDGDU�LVH��JOREDO�
'1$�PHWLODV\RQXQXQ�DUWPD\D�GHYDP�HWWL÷L�YH�0,,�DúDPDVÕQD�
JHOLQGL÷LQGH� HQ��VW� VHYL\H\H�XODúDELOHFH÷L�|Q�J|U�OP�úW�U� ����
�������������'1$�PHWLODV\RQXQXQ�VDGHFH�&S*�DGDODUÕQGD�GH÷LO��
D\QÕ�]DPDQGD�&S*�DGDODUÕ�GÕúÕQGDNL��QRQ�&S*��VLWR]LQOHUGH�GH�
JHUoHNOHúWL÷L� YH� RRVLWOHULQ� JOREDO� '1$� PHWLODV\RQX�
GLQDPL÷LQGH� QRQ�&S*� E|OJHOHULQLQ� |QHPOL� ELU� NDWNÕVÕ� ROGX÷X�
ELOLQPHNWHGLU� ������ 6PDOOZRRG� YH� DUNDGDúODUÕ�� &S*� E|OJHO�
HULQGHNL� '1$� PHWLODV\RQXQX� GH÷HUOHQGLUPLú� YH� PHWLOOHQHQ�
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oDOÕúPDODUÕQGD� W�P� '1$¶GDNL� PHWLODV\RQ� GH÷LúLPL� J|VWH��
ULOPHPLúWLU��6DDGHK�YH�DUNDGDúODUÕQÕQ�NDOHPH�DOGÕNODUÕ�GHUOHPH�
PDNDOHGH�*9¶GHQ�0,,� DúDPDVÕQD� GR÷UX� JOREDO�PHWLODV\RQXQ�
DUWÕ÷ÕQD�LOLúNLQ�ELU�oL]LP�6PDOOZRRG�YH�DUNDGDúODUÕQÕQ�EXOJXODUÕ�
UHIHUDQV� J|VWHULOHUHN� VXQXOPXú� ROPDNOD� ELUOLNWH� R� oDOÕúPDGD�
JOREDO� '1$� PHWLODV\RQXQXQ� GH÷HUOHQGLULOPHGL÷LQH� GLNNDW�
HWPHN�JHUHNOLGLU�������&RVWHOOR�YH�DUNDGDúODUÕ�\DSPÕú�ROGXNODUÕ�
oDOÕúPDGD� &S*� GLQ�NOHRWLG� LoHUL÷L� \�NVHN� RODQ� YH� IDUH�
JHQRPXQGD�ID]ODFD�EXOXQDQ�LQWUDVLVWHUQDO�$�SDUWLN�O�Q�Q��,$3��
&S*�DGDODUÕQGDNL�PHWLODV\RQ�VHYL\HVLQL�LQFHOHPLú�YH�*9�HYUH��
VLQH� NÕ\DVOD�0,,� DúDPDVÕQGD�'1$�PHWLODV\RQXQXQ� D]DOGÕ÷ÕQÕ�
J|VWHUPLúOHUGLU� ������ <LQH� oHúLWOL� oDOÕúPDODUGD� &S*� E|OJH��
OHULQGHNL� '1$� PHWLODV\RQX� GH÷HUOHQGLULOHUHN� *9¶GHQ� 0,,�
DúDPDVÕQD� JHoLOGL÷LQGH� &S*� E|OJHOHULQGHNL� PHWLODV\RQXQ�
D]DOGÕ÷Õ�J|VWHULOPLúWLU�����������gWH�\DQGDQ��LQVDQ�RRVLWOHULQGH�
\DSÕODQ� ELU� oDOÕúPDGD�� QRQ�&S*�E|OJHOHULQGHNL�'1$�PHWLODV�
\RQXQXQ� *9� HYUHVLQH� NÕ\DVOD� 0,,� RRVLWOHULQGH� ID]OD� ROGX÷X�
EXOXQXUNHQ��&S*�E|OJHOHUL�LQFHOHQGL÷LQGH�LVH�LNL�HYUH�DUDVÕQGD�
DQODPOÕ�ELU� IDUN�J|]OHPOHQPHPLúWLU� ������&S*�YH\D�QRQ�&S*�
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KHP�GH�QRQ�&S*�E|OJHOHULQGHNL�WRSODP�PHWLODV\RQX�J|VWHUPHN�
LoLQ��P&�G�]H\OHUL�GH÷HUOHQGLULOPLú�YH�JOREDO�'1$�PHWLODV\RQ�
VHYL\HVLQLQ�0,,�HYUHVLQGH�*9�DúDPDVÕQGDNL�RRVLWOHUH�NÕ\DVOD��o�
NDWWDQ� GDKD� ID]OD� ELU� D]DOPD� J|VWHUGL÷L� L]OHQPLúWLU�� %LOLQGL÷L�
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SONUÇ
6RQXo�RODUDN�� EX� oDOÕúPD��*9�YH�0,,� DúDPDODUÕQGD�RODQ� IDUH�
RRVLWOHULQLQ�JOREDO�'1$�PHWLODV\RQ�IDUNÕQÕ�RUWD\D�NR\PDNWDGÕU��
%X� YHULQLQ� RUWD\D� NRQXOPDVÕ�� OLWHUDW�UGHNL� oHOLúNLOL� YHULOHULQ�
WHNUDU�GH÷HUOHQGLULOPHVL�YH�JOREDO�'1$�PHWLODV\RQ�GLQDPL÷LQLQ�
RRVLW� PDWXUDV\RQ� V�UHFLQH� HWNLVLQLQ� GDKD� L\L� DQODúÕODELOPHVL�
DoÕVÕQGDQ�|QHP�DU]� HWPHNWHGLU��%XOJXODUÕPÕ]ÕQ�J|VWHUGL÷L�*9�
DúDPDVÕQGDQ�0,,�DúDPDVÕQD�JHoLú�V�UHFLQGH�PHWLODV\RQ�G�]H\�
OHULQLQ� D]DOPDVÕQGD� J|UHY� DODQ� IDNW|U� YH� \RODNODUÕQ� RUWD\D�
NRQXOPDVÕQÕ�VD÷OD\DFDN�\HQL�oDOÕúPDODUD�JHUHNVLQLP�YDUGÕU��

(WLN�.RPLWH�2QD\Õ�
%X�DUDúWÕUPD��LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL�
NDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�$QNDUD�
hQLYHUVLWHVL� +D\YDQ� 'HQH\OHUL� <HUHO� (WLN� .XUXOX� WDUDIÕQGDQ�
RQD\ODQPÕúWÕU��3URWRNRO�QR���������������

<D]DUODUÕQ�.DWNÕVÕ��
�dDOÕúPDQÕQ�NRQVHSWL�YH�GL]D\QÕ��2&��9HULOHULQ� WRSODQPDVÕ�YH�
LúOHQPHVL��*6��1%��9HULOHULQ�DQDOL]L�YH�\RUXPODQPDVÕ��2&��*6��
1%�/LWHUDW�U�DUDúWÕUPDVÕ��2&��*6��1%�
0DNDOHQLQ� \D]ÕPÕ�� 2&�� *6�� 1%�.ULWLN� J|]GHQ� JHoLUPH�� 2&��
*6��1%�<D\ÕQODQDFDN�YHUVL\RQXQ�QLKDL�RQD\Õ��2&��*6��1%�

dÕNDU�dDWÕúPDVÕ�
<D]DUODU�KHUKDQJL�ELU�oÕNDU�oDWÕúPDVÕ�ROPDGÕ÷ÕQÕ�EH\DQ�HGHU�

)LQDQVPDQ��
%X�oDOÕúPD�7h%ø7$.����6����PDOL�GHVWHNOHUL� LOH� WDPDPODQ�
PÕúWÕU��



ÖZ
Amaç: 
%X� oDOÕúPDGD�� JOREDO�'1$�PHWLODV\RQXQXQ�*HUPLQDO�9H]LN�O� �*9�� DúDPDVÕQGDQ�0HWDID]� ,,�
�0,,�� DúDPDVÕQD� NDGDU� RODQ� RRVLW� PDWXUDV\RQX� V�UHFLQGH� GH÷LúLP� J|VWHULS� J|VWHUPHGL÷LQLQ�
RUWD\D�NRQXOPDVÕ�DPDoODQPÕúWÕU�

Gereç ve Yöntemler:
%X�oDOÕúPDGD����KDIWDOÕN�%DOE�&�IDUHOHULQLQ�*9�YH�LQ�YLYR�0,,�RRVLW�HYUHOHUL�DUDVÕQGDNL�JOREDO�
'1$�PHWLODV\RQX�IDUNÕ�LPP�QRIORUHVDQ�\|QWHPL�NXOODQÕODUDN�LQFHOHQGL��%X�DPDoOD�*9�YH�0,,�
DúDPDVÕQGDNL� RRVLWOHUGH� ��PHWLO� VLWR]LQ� ��P&�� LúDUHWOHPHVL� VRQUDVÕ� =HLVV� /60�����$LU\VFDQ�
NRQIRNDO� PLNURVNRSWD� DOÕQDQ� RSWLN� NHVLWOHULQGHQ� HOGH� HGLOHQ� J|U�QW�OHUGHQ� ,PDJH�-� \D]ÕOÕPÕ�
NXOODQÕODUDN�KHVDSODQDQ�VLQ\DO�\R÷XQOXNODUÕ�GH÷HUOHQGLULOGL�

Bulgular:
*OREDO�'1$�PHWLODV\RQX����PHWLO�VLWR]LQ���P&��LúDUHWOHPHVL�VRQUDVÕ�GH÷HUOHQGLULOGL÷LQGH��*9�
DúDPDVÕQGDNL� RRVLWOHUGH�� oHNLUGHN� E|OJHVLQGH� J|]OHPOHQLUNHQ�� 0,,� DúDPDVÕQGDNL� RRVLWOHUGH�
PHWDID]�SOD÷ÕQD�X\JXQ�ORNDV\RQGD�ROGX÷X�L]OHQGL��
*OREDO�'1$�PHWLODV\RQXQXQ�J|UHFHOL�VLQ\DO�\R÷XQOX÷X�GH÷HUOHQGLULOGL÷LQGH��0,,�DúDPDVÕQGD�
*9�DúDPDVÕQD�J|UH�����NDWOÕN�LVWDWLVWLNL�RODUDN�DQODPOÕ�ELU�D]DOPD�ROGX÷X�VDSWDQGÕ��%X�D]DOÕúÕQ�
ELULQFL�PD\R]�VRQUDVÕ�'1$�PLNWDUÕQGDNL�D]DOPD\D�ED÷OÕ�ROXS�ROPDGÕ÷Õ�LoLQ�\DSÕODQ�KHVDSODPDODU�
GD�EXQXQ�VDGHFH�'1$�PLNWDUÕQGDNL�D]DOPDGDQ�ND\QDNODQPDGÕ÷ÕQÕ�J|VWHUGL��

Sonuç: 
2RVLWOHUGH��*9�DúDPDVÕQD�NÕ\DVOD�0,,�HYUHVLQGH�JOREDO�'1$�PHWLODV\RQ�VHYL\HVLQLQ��o�NDWWDQ�
GDKD� ID]OD� D]DOPÕú� ROPDVÕ�� IHUWLOL]DV\RQ� |QFHVL� RRVLWWHNL� '1$� PHWLODV\RQXQXQ� oHúLWOL�
PHNDQL]PDODUOD� NRQWURO� HGLOGL÷LQL� YH� EXQXQ� IHUWLOL]DV\RQ� GLQDPL÷LQGH� |QHPOL� RODELOHFH÷LQL�
J|VWHUPLúWLU��

Anahtar Sözcükler: 
(SLJHQHWLN��*OREDO�'1$�PHWLODV\RQX��2RJHQH]��2RVLW�

DOWÕQGD�LQV�OLQ�HQMHNW|U�L÷QHVL�LOH�SDUoDODQPDVÕ�JHUoHNOHúWLULOGL�
YH� RRVLWOHULQ�PHG\XP� LoHULVLQH� oÕNPDVÕ� VD÷ODQGÕ�� 'DKD� VRQUD�
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ILNVH� HGLOGL�� 6�UH� VRQXQGD� RRVLWOHU� ��� %6$� �VÕ÷ÕU� VHUXP�
DOEXPLQ�� LoHUHQ� 3%6� �IRVIDW� WDPSRQOX� WX]OX� VX�� \ÕNDPD�
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ABSTRACT
Objective: 
,Q�WKLV�VWXG\��LW�ZDV�DLPHG�WR�UHYHDO�ZKHWKHU�DOWHUDWLRQ�RI�JOREDO�
'1$�PHWK\ODWLRQ�RFFXUV�RU�QRW�GXULQJ� WKH�RRF\WH�PDWXUDWLRQ�
IURP�*HUPLQDO�9HVLFOH��*9��WR�0HWDSKDVH�,,��0,,���

Material and Methods: 
7KH�GLIIHUHQFH�LQ�JOREDO�'1$�PHWK\ODWLRQ�EHWZHHQ�WKH�*9�DQG�
LQ� YLYR� 0,,� RRF\WH� VWDJHV� RI� ��ZHHN�ROG� %DOE�&� PLFH� ZDV�
H[DPLQHG�E\� XVLQJ� WKH� LPPXQRIOXRUHVFHQFH�PHWKRG��)RU� WKLV�
SXUSRVH�� RRF\WHV� DW� *9� DQG� 0,,� VWDJHV� ZHUH� ODEHOHG� ZLWK�
DQWL���PHWK\O�F\WRVLQH���P&��DQWLERG\�DQG�LPDJHV�IURP�RSWLFDO�
VHFWLRQV� WDNHQ�ZLWK�=HLVV�/60�����$LU\VFDQ� FRQIRFDO�PLFUR�
VFRSH� ZHUH� REWDLQHG�� 6LJQDO� LQWHQVLWLHV� RI� WKH� LPDJHV� ZHUH�
GLJLWDOL]HG�DQG�FDOFXODWHG�E\�XVLQJ�,PDJH�-�VRIWZDUH��

Results: 
:KHQ�WKH�JOREDO�'1$�PHWK\ODWLRQ�ZDV�HYDOXDWHG�DIWHU���PHWK�
\O� F\WRVLQH� ��P&�� ODEHOLQJ�� �P&� VLJQDOV� ZHUH� REVHUYHG� LQ�
QXFOHXV�RI�*9�VWDJH�RRF\WHV��ZKHUHDV�DW�PHWDSKDVH�SODWH�RI�0,,�
VWDJH�� 5HODWLYH� VLJQDO� LQWHQVLWLHV� RI� JOREDO� '1$� PHWK\ODWLRQ�
ZHUH�HYDOXDWHG��DQG�VWDWLVWLFDOO\�VLJQLILFDQW��S�������������IROG�
GHFUHDVH�ZDV�IRXQG�DW�0,,�VWDJH�FRPSDUHG�WR�*9��&DOFXODWLRQV�
DLPLQJ�WR�UHYHDO�ZKHWKHU�WKLV�VLJQLILFDQW�GHFUHDVH�GHSHQGHG�RQ�
WKH� UHGXFWLRQ� LQ� WKH� DPRXQW� RI� '1$� DIWHU� PHLRVLV� ,� RU� QRW��
VKRZHG�WKDW�WKH�GHFUHDVH�LQ�JOREDO�'1$�PHWK\ODWLRQ�PD\�QRW�EH�
FDXVHG�E\�PHLRVLV�LWVHOI��

Conclusion: 
7KH�UHVXOW�WKDW�WKH�JOREDO�'1$�PHWK\ODWLRQ�OHYHO�ZDV�GHFUHDVHG�
PRUH�WKDQ�WKUHH�WLPHV�DW�WKH�0,,�VWDJH�FRPSDUHG�WR�WKH�*9�VWDJH�
RRF\WHV�VXJJHVWV�WKDW�'1$�PHWK\ODWLRQ�LV�FRQWUROOHG�E\�YDULRXV�
PHFKDQLVPV��DQG�WKLV�PD\�KDYH�YLWDO�UROH�LQ�IHUWLOL]DWLRQ�G\QDP�
LFV��
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0HPHOLOHUGH� RRJHQH]� YH� HUNHQ� G|QHP� HPEUL\R� JHOLúLPL�
V�UHoOHULQGH�HSLJHQHWLN�PHNDQL]PDODUÕQ�J|UHY�DOGÕ÷Õ�ELOLQPHN�
WHGLU� ����� (SLJHQHWLN� PHNDQL]PDODU�� GR÷UXGDQ� YH\D� GROD\OÕ�
RODUDN�JHQ�LIDGHVLQL�NRQWURO�HWPHNWHGLU��'R÷UXGDQ�JHQ�LIDGHVLQL�
NRQWURO�HGHQ�V�UHoOHUGHQ�ELU�WDQHVL�'1$�PHWLODV\RQXGXU��'1$�
PHWLODV\RQX��JHQRPGDNL�&S*��VLWR]LQ�IRVIDW�JXDQLQ��\D�GD�&S*�
ROPD\DQ� E|OJHOHUGHNL� VLWR]LQ� Q�NOHRWLGOHULQLQ� EHúLQFL� NDUERQ�
DWRPXQD� PHWLO� JUXEX� HNOHQPHVL� LOH� JHUoHNOHúWLULOLU� ����� '1$�
PHWLODV\RQXQGD�V�UG�UPH�YH�GH�QRYR�PHWLODV\RQ�ROPDN��]HUH�
LNL�IDUNOÕ�PHNDQL]PD�J|UHY�DOPDNWDGÕU��+HU�LNL�PHNDQL]PD\Õ�GD�
'1$�0HWLO�7UDQVIHUD]��'107��HQ]LPOHUL�NDWDOL]OHU��%X�LúOHP�
OHUGH�PHWLO�JUXEX�YHULFLVL�6�DGHQR]LO�/�PHWKLRQLQ��$GR0HW�¶GLU�
�����%XJ�QH�NDGDU�PHPHOLOHUGH�'107���'107���'107�$��
'107�%��'107�&�YH�'107�/�ROPDN��]HUH�DOWÕ�IDUNOÕ�'1$�
PHWLO� WUDQVIHUD]� HQ]LPL� WDQÕPODQPÕúWÕU�� '107� HQ]LPOHUL��
\DSÕVDO�RODUDN�1�WHUPLQDO�G�]HQOH\LFL�E|OJH��&�WHUPLQDO�NDWDOL�
WLN� GRPDLQ� YH�PHUNH]L� ED÷OD\ÕFÕ� GRPDLQ� ROPDN� �]HUH� �o� DQD�
GRPDLQGHQ�ROXúPDNWDGÕU� �����1�WHUPLQDO�GRPDLQ�'107¶OHULQ�

K�FUH� LoL� \HUOHúLPOHULQL� EHOLUOHU� YH� PHWLOH� ROPDPÕú� YH�
\DUÕ�PHWLOH� '1$� ]LQFLUOHULQLQ� WDQÕPODQPDVÕQÕ� VD÷ODPDNWDGÕU��
$\UÕFD�� 1�WHUPLQDO� E|OJH� oR÷DODQ� K�FUH� Q�NOHHU�
DQWLMHQ�ED÷OD\DQ� �3%'��� Q�NOHHU� \HUOHúLP� VLQ\DOL� �1/6���
VLWR]LQ�]HQJLQ� oLQNR� SDUPDN� ED÷OD\DQ� �$75;��� SROLEURPR�
KRPRORML��3+'��YH�WHWUDSHSWLG�NURPDWLQ�ED÷OD\DQ�GRPDLQOHUL�GH�
LoHUPHNWHGLU� ��������3%'�GRPDLQL��'107¶OHULQ�'1$�VHNDQVÕ�
YH�3&1$�SURWHLQL�LOH�LOLúNL�NXUPDVÕQÕ�VD÷ODUNHQ�3+'�GRPDLQL�
UHSOLNDV\RQ�oDWDOÕQGD�\HQL�'1$�]LQFLUL�VHQWH]LQL�X\DUPDNWDGÕU�
������� &�WHUPLQDO� GRPDLQ� ��� IDUNOÕ�PRWLI� LoHUPHNWHGLU�� %X� ���
PRWLILQ�DOWÕVÕ��,��,9��9,��9,,,��,;�YH�;��HYULPVHO�RODUDN�NRUXQ�
PXú� ROXS�� KHU� ELULQLQ�PHWLODV\RQ� V�UHFLQGH� \DSÕVDO� ELU� J|UHYL�
EXOXQPDNWDGÕU��ho�QF��'107�E|OJHVL�RODQ�PHUNH]L�ED÷OD\ÕFÕ�
GRPDLQ�� OL]LQ�JOLVLQ� GLSHSWLG� WHNUDUODUÕQGDQ� ROXúPDNWD� ROXS�1�
YH� &�WHUPLQDO� E|OJHOHUL� DUDVÕQGD� \DSÕVDO� ED÷OD\ÕFÕOÕN� LOLúNLVL�
NXUPDNWDGÕU������
3ULPRUGLDO�JHUP�K�FUHVLQGHQ��3*+��ROJXQ��0,,��RRVLWH�NDGDU�
JHOLúHQ� RRVLWOHULQ� HSLJHQHWLN� YH� WUDQVNULSVL\RQHO� GH÷LúLNOLNOHU�
J|VWHUGL÷L� ELOLQPHNWHGLU� ����� 3*+¶VLQGH�JHQRP�oDSÕQGD�'1$�
GHPHWLODV\RQX�� JRQDGDO� NDEDUWÕ\D� XODúWÕNWDQ� KHPHQ� VRQUD�
PH\GDQD�JHOPHNWHGLU��3XEHUWH�|QFHVL�RRVLWOHUGH�'1$�PHWLODV�
\RQ�VHYL\HVLQLQ�EHúLQFL�J�QGHQ�RQ�EHúLQFL�J�QH�NDGDU�DUWÕ÷Õ�YH�
ROJXQ� *9� RRVLWWH� PDNVLPXP� VHYL\H\H� XODúWÕ÷Õ� ELOLQPHNWHGLU�
������ )HUWLOL]DV\RQ� VÕUDVÕQGD� JOREDO� GHPHWLODV\RQ� JHUoHNOHúLU��
)HUWLOL]DV\RQGDQ� VRQUD� LVH� SDWHUQDO� JHQRP� KÕ]OÕ� ELU� úHNLOGH�
GHPHWLODV\RQD�X÷UDUNHQ�PDWHUQDO�JHQRPXQ�GHPHWLODV\RQX�SDVLI�
JHUoHNOHúLU� ������ *9� DúDPDVÕQGDQ� 0,,� PDWXUDV\RQXQD� NDGDU�
'107����D���E�YH��O�VHYL\HOHULQLQ�DUWÕ÷Õ�\DSÕODQ�oDOÕúPDODUOD�
J|VWHULOPLúWLU�����������gWH�\DQGDQ�JOREDO�'1$�PHWLODV\RQXQXQ�
GH÷LúLPLQH� LOLúNLQ� OLWHUDW�UGH� oHOLúNLOL� LIDGHOHU� V|]� NRQXVXGXU���
%X�oDOÕúPDGD��IROLN�ORJHQH]�V�UHFLQGH�RRVLW�JHOLúLPLQGH�|QHPOL�
GH÷LúLNOLNOHU� J|VWHUGL÷L� ELOLQHQ� JOREDO� '1$� PHWLODV\RQXQXQ��
RRVLW�PD\R]X�V�UHFLQGH�*9¶GHQ�0,,�DúDPDVÕQD�JHoHQ�V�UHoWH�
QDVÕO�HWNLOHQGL÷LQLQ�RUWD\D�NRQXOPDVÕ�DPDoODQPÕúWÕU��%X�oHUoH�
YHGH��LQ�YLYR�HOGH�HGLOHQ�*9�YH�0,,�RRVLWOHU�oDOÕúPD�NDSVDPÕQ�
GD� GH÷HUOHQGLULOPLú� DQFDN� 0,� RRVLWOHU� LQ� YLYR� RODUDN� HOGH�
HGLOHPHGL÷L� LoLQ� oDOÕúPD� GÕúÕ� WXWXOPXúWXU�� %XOJXODUÕPÕ]�� *9�
DúDPDVÕQD�NÕ\DVOD�0,,�DúDPDVÕQGDNL�PHWLODV\RQ�PLNWDUÕQÕQ��o�
NDWWDQ�GDKD�ID]OD�D]DOGÕ÷ÕQÕ�RUWD\D�NR\PXúWXU�

GEREÇ ve YÖNTEMLER
,MVMa�0Ia^IVTIZÜ
%X� oDOÕúPD�$QNDUD� hQLYHUVLWHVL� +D\YDQ� %DNÕP� YH� .XOODQÕP�
.XUXOX�WDUDIÕQGDQ�RQD\ODQGÕ��3URWRNRO�QR����������������dDOÕú�
PD� NDSVDPÕQGD�$QNDUD� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL�$UDúWÕUPD�
+D\YDQODUÕ� /DERUDWXYDUÕ� %LULPL
QGHQ� �� KDIWDOÕN� GLúL� %DOE�&�
IDUHOHU��Q� ����NXOODQÕOGÕ��7�P�IDUHOHU��\L\HFHN�YH�VX\D�VÕQÕUVÕ]�
HULúLP� LOH� EDUÕQGÕUÕOGÕ� YH� ��� VDDWOLN� D\GÕQOÕN�NDUDQOÕN�
G|QJ�V�QGH� WXWXOGX�� +HU� JUXSWDNL� GHQH\� WHNUDUODUÕ� WHNQLN� YH�
EL\RORMLN� WHNUDU� ED]� DOÕQDUDN� KHVDSODQGÕ�� øVWDWLVWLNVHO� RODUDN�
GH÷HUOHQGLUPH� \DSÕODELOPHVL� LoLQ� HQ� D]� �o� GHQH\� WHNUDUÕ�
SODQODQGÕ�

7W[Q\TMZQV�<WXTIVUI[Ü�^M�.QS[I[aWV]
*HUPLQDO� YH]LN�O� DúDPDVÕQGDNL� �*9�� RRVLWOHUL� WRSODPDN� LoLQ�
VDNULIL\H� HGLOHQ� IDUHOHULQ� RYDU\XPODUÕ� *0236� �9LWUROLIH��
�������PHG\XPX� LoHULVLQH� DOÕQGÕ��$UGÕQGDQ� VWHUHR�PLNURVNRS�

ùHNLO� ��� .XWXS� FLVLPFL÷LQGH� YH� PHWDID]� SOD÷ÕQGD� �P&� YDUOÕ÷Õ�� 2N�� .XWXS�
FLVLPFL÷L��2N�EDúÕ��0HWDID]�SOD÷Õ��gOo�P�oXEX÷X ���ȝP�

*OREDO� '1$� PHWLODV\RQXQX� KHVDSODPDN� LoLQ� oDOÕúPDPÕ]GD�
GH÷HUOHQGLULOHQ� *9� DúDPDVÕQGDNL� RRVLWOHULQ� �Q ���� RUWDODPD�
J|UHFHOL� �P&� VLQ\DO� GH÷HULQLQ� 0,,� HYUHVLQGHNL� RRVLWOHUGHQ�
�Q ��������NDW�ID]OD�ROGX÷X�J|]OHPOHQPLúWLU��S����������ùHNLO�
�%��� *9� DúDPDVÕQGDNL� RRVLW� PD\R]XQX� WDPDPODPDPÕú� ELU�
DúDPDGD\NHQ� 0,,� DúDPDVÕQGD� LON� PD\R]� E|O�QPH\L� WDPDP�
ODQGÕ÷Õ�� GROD\ÕVÕ\OD� WRSODP� '1$� PLNWDUÕQÕQ� \DUÕ\D� G�úW�÷��
ELOJLVL�ÕúÕ÷ÕQGD���P&�VLQ\DOLQGHNL�D]DOPDQÕQ�PD\R]�E|O�QPH\H�
ED÷OÕ�ROXS�ROPDGÕ÷Õ�VRUXVX�J�QGHPH�JHOGL��%X�oHUoHYHGH��*9�
DúDPDVÕQGDNL� VLQ\DO� \R÷XQOXNODUÕQÕQ� \DUÕVÕ� �'1$� PLNWDUÕQÕQ�
\DUÕ\D� LQHFH÷L� JHUoH÷L\OH�� KHVDSODQDUDN� HOGH� HGLOHQ� YHUL� 0,,�
DúDPDVÕQGDQ� HOGH� HGLOHQ� YHUL\OH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� VDSWDQDQ�
\DNODúÕN�����NDWOÕN�D]DOPDQÕQ� LVWDWLVWLNL�RODUDN�DQODPOÕ�ROGX÷X�
EXOXQGX��S����������

<):<1̪5)
*HQRPGD�JHUoHNOHúHQ�HSLJHQHWLN�PRGLILNDV\RQODUGDQ�ELUL�RODQ�
'1$�PHWLODV\RQXQXQ��RRVLWOHULQ�JHOLúLPL��E�\�PHVL�YH�ROJXQ�
ODúPDVÕ� LOH� RRJHQH]� YH� HPEUL\RJHQH]� VÕUDVÕQGD� HUNHQ� HPEUL��
\RQLN�JHOLúLP�LoLQ�|QHPOL�ELU�URO��ROGX÷X�ELOLQPHNWHGLU�������
/LWHUDW�UGH�� ROJXQ� *9� RRVLW� DúDPDVÕQD� \DNODúWÕNoD� YH� RRVLW�
E�\�G�NoH�JOREDO�'1$�PHWLODV\RQXQXQ�DUWÕ÷Õ� LIDGH�HGLOPLúWLU�
���������*9�DúDPDVÕQGDQ�0,,�PDWXUDV\RQXQD�NDGDU�LVH��JOREDO�
'1$�PHWLODV\RQXQXQ�DUWPD\D�GHYDP�HWWL÷L�YH�0,,�DúDPDVÕQD�
JHOLQGL÷LQGH� HQ��VW� VHYL\H\H�XODúDELOHFH÷L�|Q�J|U�OP�úW�U� ����
�������������'1$�PHWLODV\RQXQXQ�VDGHFH�&S*�DGDODUÕQGD�GH÷LO��
D\QÕ�]DPDQGD�&S*�DGDODUÕ�GÕúÕQGDNL��QRQ�&S*��VLWR]LQOHUGH�GH�
JHUoHNOHúWL÷L� YH� RRVLWOHULQ� JOREDO� '1$� PHWLODV\RQX�
GLQDPL÷LQGH� QRQ�&S*� E|OJHOHULQLQ� |QHPOL� ELU� NDWNÕVÕ� ROGX÷X�
ELOLQPHNWHGLU� ������ 6PDOOZRRG� YH� DUNDGDúODUÕ�� &S*� E|OJHO�
HULQGHNL� '1$� PHWLODV\RQXQX� GH÷HUOHQGLUPLú� YH� PHWLOOHQHQ�
&S*¶QLQ� W�P� &S*¶OHUH� RUDQÕQÕ� NÕ\DVODGÕNODUÕQGD� 0,,�
HYUHVLQGHNL� '1$� PHWLODV\RQXQXQ� *9� HYUHVLQH� J|UH� DQODPOÕ�
GHUHFHGH�\�NVHN�ROGX÷XQX�EXOPXúODUGÕU� ����� �����gWH� \DQGDQ�

oDOÕúPDODUÕQGD� W�P� '1$¶GDNL� PHWLODV\RQ� GH÷LúLPL� J|VWH��
ULOPHPLúWLU��6DDGHK�YH�DUNDGDúODUÕQÕQ�NDOHPH�DOGÕNODUÕ�GHUOHPH�
PDNDOHGH�*9¶GHQ�0,,� DúDPDVÕQD� GR÷UX� JOREDO�PHWLODV\RQXQ�
DUWÕ÷ÕQD�LOLúNLQ�ELU�oL]LP�6PDOOZRRG�YH�DUNDGDúODUÕQÕQ�EXOJXODUÕ�
UHIHUDQV� J|VWHULOHUHN� VXQXOPXú� ROPDNOD� ELUOLNWH� R� oDOÕúPDGD�
JOREDO� '1$� PHWLODV\RQXQXQ� GH÷HUOHQGLULOPHGL÷LQH� GLNNDW�
HWPHN�JHUHNOLGLU�������&RVWHOOR�YH�DUNDGDúODUÕ�\DSPÕú�ROGXNODUÕ�
oDOÕúPDGD� &S*� GLQ�NOHRWLG� LoHUL÷L� \�NVHN� RODQ� YH� IDUH�
JHQRPXQGD�ID]ODFD�EXOXQDQ�LQWUDVLVWHUQDO�$�SDUWLN�O�Q�Q��,$3��
&S*�DGDODUÕQGDNL�PHWLODV\RQ�VHYL\HVLQL�LQFHOHPLú�YH�*9�HYUH��
VLQH� NÕ\DVOD�0,,� DúDPDVÕQGD�'1$�PHWLODV\RQXQXQ� D]DOGÕ÷ÕQÕ�
J|VWHUPLúOHUGLU� ������ <LQH� oHúLWOL� oDOÕúPDODUGD� &S*� E|OJH��
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ABSTRACT
Objective: 
Scalpel is the conventional instrument for laparotomy incisions. Electrocautery, on the other 
hand, can offer potential advantages such as blood loss, incision time, postoperative pain. In this 
study, we aimed to compare the clinical results of electrocautery and scalpel in abdominal 
midline surgical incisions.

Material and Methods: 
One hundred forty-six cases who underwent elective abdominal midline incision between 
January 2020 – December 2021 were included in the study. The patients were divided into two 
randomized groups as electrocautery (n: 78) and scalpel (n: 68). The incision dimensions, 
incision time and blood loss during incision were noted intraoperatively. Postoperative pain and 
wound infection were recorded.

Results: 
The age and sex distribution was similar in the two groups. Incision time (seconds) in the electro-
cautery group (35.4±18.1) (57.6±25.3) was significantly shorter compared with the time in the 
scalpel group (p<0.001).The amount of bleeding was lower in the electrocautery group 
(p<0.001). Postoperative day 1 VAS score was significantly higher in the scalpel group however, 
the day 5 VAS score was higher in the electrocautery group (respectively; p<0.013 and p<0.001). 
There was no difference between the two groups in terms of postoperative wound complications 
(p>0.05).

Conclusion: 
Abdominal midline skin incisions performed by electrocautery are associated with faster and less 
blood loss compared with the incisions using scalpel. There was no difference between the two 
methods in terms of postoperative wound complications. The pain score of the scalpel on postop-
erative day 5 was lower than the pain score of the electrocautery.

Key Words: 
Electrocautery, Scalpel, Midline laparotomy, Skin Incision

looppolyglyconate (Maxon; DavisandGeck, Gosport, UK) and 
the skin incision was closed with a 3-0 polypropylene (Prolene; 
Ethicon, USA) suture.

Statistical Analysis
Statistical analyses were performed using the Statistical 
Package for the Social Sciences (SPSS) version 25.0 program. 
The suitability of the variables for normal distribution was 
examined by histogram graphs and using the Kolmogor-
ov-Smirnov test. The mean, standard deviation and median 
values were used in presentation of the descriptive analyses. 
Categorical variables were compared with the Pearson 
Chi-Square Test. Kolmogorov-Smirnov test assessed normality 
of quantitative data distribution. Quantitative data, not normally 
distributed, were compared with the Mann-Whitney U test. If 
data is normally distributed, independent samples t-test were 
used. Cases where the P-value was below 0.05 were evaluated 
as statistically significant results.

RESULTS
A total of 146 patients, including 77 men and 69 women with a 
mean age of 50.65 years were enrolled in the study. There were 
78 patients in the cautery group, and 68 patients in the Scalpel 
group. The mean incision time was 45.8±24.4 sec, incision 
length was 11.8±3.5 cm, incision depth was 4.9±1.4 cm, wound 
area was 2.6±1.0 cm2, actual incision time was 20.3±12.2 
sec/cm2 and bleeding amount was 9.4±7.6 ml in all patients 
included in the study. The postoperative wound site infection 
developed in 12 patients and postoperative seroma developed in 
39 patients (Table I). No electrocautery or scalpel-related organ 
injury occurred in any of the cases in our study.

Table I: The demographic, surgical and clinical features of all cases. 

 

There was no difference between cautery and scalpel groups in 
terms of age, sex, incision length and incision depth (p>0.05). 
The incision time and the actual incision time were significantly 
shorter in the Cautery group (p<0,001). The amount of bleeding 
was significantly lower in the Cautery group (p<0.001).Postop-
erative day 1 VAS score was significantly higher in the scalpel 
group however the day 5 VAS score was higher in the Cautery 
group (respectively; p<0.013 and p<0.001), (Table II).

Table II: Comparison of the electrocautery and scalpel groups.

The rate of change in the postoperative VAS score between the 
incision techniques was compared with the analysis of repeated 
measurements. Accordingly, there was a significantly higher 
decrease in the VAS from day 1 to day 5 in the scalpel group 
(p:0.001). There was no significant difference between the two 
groups in terms of postoperative wound site infection and 
seroma (p>0.05).

DISCUSSION
Since Albrecht Theodor Middeldorpf performed the first electri-
cal surgical procedure using galvanocautery in 1854, the 
electrocautery developed and plays an important role in surgical 
hemostasis has become an important instrument in the operating 
room, regardless of the procedure performed (7). The electro-
cautery which has become an integral part of modern surgery, 
depends on an alternating current that causes cleavage/coagula-
tion without damaging nearby tissues (8). The safety and effica-
cy of the electrocautery in separating the subcutaneous tissue  DOI: 10.53394/akd.1114464 
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INTRODUCTION
Surgical skin incisions are conventionally performed mostly 
using a scalpel. Diathermy provides an important alternative to 
scalpel with the advantage of hemostasis for skin incisions. 
There is no consensus in the literature regarding the safety and 
efficacy of the electrocautery versus scalpel in skin incisions 
(1). Electrocoagulation, the ability to provide intraoperative 
hemostasis, is widely used by surgeons in the separation of 
subcutaneous tissue, fascia and muscle layers. Despite this, it 
has currently not been preferred for skin incisions due to the 
concern of electric burns that it can cause on the skin. 

On the other hand, scalpel was the standard method for surgical 
incisions until electrosurgical instruments were discovered 
because it had the advantage of reaching a controlled incision 
depth and with no possibility of electric burns. In experimental 
studies, it has been shown that the use of cautery has conse-
quences such as high wound site infection rates and low wound 
tension force (2). Soballe et al. found that there was an increase 
in induration in the wound incision lips and infection in the 

wound site, and poor tissue healing due to the use of electrocau-
tery (3). In contrast, in various other studies, it has been 
observed that the complication rates of the use of scalpel with 
electrocautery are similar, there is less bleeding, shorter incision 
time and lower postoperative pain with electrocautery (4-6).
This study aimed to compare the results of the use of electrocau-
tery with scalpel, which are conventionally used in midline 
incisions in abdominal surgery.

MATERIALS and METHODS
The present prospective study was performed on 146 patients 
who underwent midline incision for abdominal surgery between 
January 2020 and December 2021.  This study was approved by 
the Ethics Committee of the Istanbul Kartal Lütfi Kirdar City 
Hospital (approval number: 2022/514/221/5). All procedures-
performed in studies involving human participants were in 
accordance with the ethical standards of the institutional and/
organizational research committee and with the 1964 Helsinki 
Declaration and its later amendments or comparable ethical 
standards. Informed written consents were obtained from the 
patients. Patients over 18 years who underwent elective abdom-
inal surgery (such as gastrointestinal surgery, hepatobiliary 
surgery, and umbilical surgery) were included in the study. 
Cases with a previous history of abdominal midline incision 
(such as incisional hernia, recurrent cancer surgery), cases with 
emergent abdominal surgery, cases under the age of 18, cases 
with an immunocompromised, cardiac pacemaker, and cases 
who did not agree to participate in the study were excluded from 
the study.

The patients were divided into two randomized groups; the 
Cautery group and the Scalpel group. The patients were 
randomized as electrocautery for one week and scalpel for one 
week in sequential order. The age, sex, incision length (cm), 
incision depth (cm), wound area (cm2), incision time (seconds), 
actual incision time (sec/cm2), the amount of bleeding from the 
incision (ml), postoperative wound complications, and the 
postoperative day 1 and day 5 Visual Analog Scale (VAS), 
(0-10) scores of the patients were recorded. The wound area was 
calculated according to the formula = incision length (cm) / 
incision depth (cm). Actual incision time was calculated accord-
ing to the formula = incision time (sec) / wound area (cm2). The 
amount of bleeding that occurred during the incision was calcu-
lated by measuring the weight of gauze swabs. In all cases, 4x4 
cm gauze swabs were used, and each 1 g weight gain in gauze 
on a sensitive digital scale was considered 1 ml of blood. 

All cases were operated under general anesthesia. The abdomi-
nal region was washed and dried with 7.5% povidone-iodine 
before surgical intervention. Prophylactic intravenous adminis-
tration of 1 g of cefazolin was performed in all cases. The opera-
tions were performed by two specialized general surgeons.
In the scalpel group, the incision of all layers of the skin and 
subcutaneous tissue was made using a disposable scalpel of the 
appropriate size. In the cautery group, incisions were made with 
a standard diathermy pen electrode (Beybi, Turkey). In both 
groups, hemostasis was achieved with the help of electrocautery 
after opening the peritoneum. Abdominal fascia was closed with 

and muscle layers is well known. However, the use of electro-
cautery in skin incision is still a matter of debate.
Surgeons detect postoperative wound site infection in abdomi-
nal surgery with a frequency of 15-25% (9). In our study, there 
was no significant difference between electrocautery and 
scalpel groups in terms of wound site infection. In a study with 
240 patients conducted by Johnson et al., the rate of postopera-
tive wound site infection was found to be similar in both 
methods (10). Similarly, Groot et al., also reported that electro-
cautery did not increase the risk of wound site infection (5). 
Researchers reported in a meta-analysis involving 6422 partici-
pants that the postoperative wound complication rate of electro-
cautery was similar to the rate of scalpel (11). However, ingui-
nal hernioplasty, head, neck, breast, hemiarthroplasty surgeries 
were also included in addition to abdominal incision cases in the 
study. On the other hand, in order to reduce possible biases, our 
study was conducted in a homogeneous patient population in 
which only abdominal midline incisions were used.

We foundin our study that the time required to complete the 
incision was shorter in the use of electrocautery than the time 
required in scalpel. Chrysos et al., in cases of elective hernio-
plasty; Johnson et al., in their studies conducted in elective 
laparotomy cases, came to the same conclusion with our study 
(10,12). In contrast, in a double-blinded randomized controlled 
trial, it was reported that the incision time of scalpel and electro-
cautery use was similar (13). However, in a systematic review 
conducted by Charoenkwan et al. in 2012, it was concluded that 
there is inadequate reliable evidence for suggesting that electro-
cautery reduces the incision time (14).

The coagulation mode feature present in the electrocautery 
significantly reduces blood loss by ensuring hemostasis. In the 
present study, we found that the average blood loss was lower in 
the electrocautery group compared to the blood loss in the 
scalpel group. Kearns et al. reported that blood loss during the 
incision time was significantly lower in cases of elective 
midline laparotomy (15). Kumar et al., examined 80 patients 
who had undergone head and neck surgery and found that 
electrocautery significantly reduced blood loss during incision 
(16). In our study, the postoperative day 1 pain score was similar 
in both groups. However, the day  5 pain score was higher in the 
electrocautery group. Chrysos et al.,  stated that the use of 
scalpel increased the pain more in the postoperative period 
compared to the use of electrocautery and that more analgesic 
drugs were needed (12). Prakash et al., reported that the use of 
scalpel or electrocautery caused no significant difference in 
terms of pain in any postoperative period (13). It has been 
suggested in the literature that the lower pain score of electro-
cautery can be explained by the thermal destruction of cutane-
ous nerve endings, just like in full-layer burns (11, 17).

Limitations
The limitations of our study were that it was a single-center 
study, there was  need for postoperative analgesics, the force of 
wound tension and the cosmetic satisfaction of the patients were 
not evaluated. We also accept that comparing the two methods 
in terms of incisional hernia development by making patient 
follow-ups longer is the other limitation. 

CONCLUSION
In the light of the increasing clinical evidence, as a conclusion, 
electrocautery, which is an effective instrument in hemostasis, is 
a safe and effective surgical instrument as scalpel in abdominal 
midline incisions. With the data obtained from this study, we 
observed that electrocautery does not increase the risk of early 
wound complications, has the advantages of shorter incision 
time and less blood loss.
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ABSTRACT
Objective: 
Scalpel is the conventional instrument for laparotomy incisions. Electrocautery, on the other 

hand, can offer potential advantages such as blood loss, incision time, postoperative pain. In this 

study, we aimed to compare the clinical results of electrocautery and scalpel in abdominal 

midline surgical incisions.

Material and Methods: 
One hundred forty-six cases who underwent elective abdominal midline incision between 

January 2020 – December 2021 were included in the study. The patients were divided into two 

randomized groups as electrocautery (n: 78) and scalpel (n: 68). The incision dimensions, 

incision time and blood loss during incision were noted intraoperatively. Postoperative pain and 

wound infection were recorded.

Results: 
The age and sex distribution was similar in the two groups. Incision time (seconds) in the electro-

cautery group (35.4±18.1) (57.6±25.3) was significantly shorter compared with the time in the 

scalpel group (p<0.001).The amount of bleeding was lower in the electrocautery group 

(p<0.001). Postoperative day 1 VAS score was significantly higher in the scalpel group however, 

the day 5 VAS score was higher in the electrocautery group (respectively; p<0.013 and p<0.001). 

There was no difference between the two groups in terms of postoperative wound complications 

(p>0.05).

Conclusion: 
Abdominal midline skin incisions performed by electrocautery are associated with faster and less 

blood loss compared with the incisions using scalpel. There was no difference between the two 

methods in terms of postoperative wound complications. The pain score of the scalpel on postop-

erative day 5 was lower than the pain score of the electrocautery.

Key Words: 
Electrocautery, Scalpel, Midline laparotomy, Skin Incision

looppolyglyconate (Maxon; DavisandGeck, Gosport, UK) and 

the skin incision was closed with a 3-0 polypropylene (Prolene; 

Ethicon, USA) suture.

Statistical Analysis
Statistical analyses were performed using the Statistical 

Package for the Social Sciences (SPSS) version 25.0 program. 

The suitability of the variables for normal distribution was 

examined by histogram graphs and using the Kolmogor-

ov-Smirnov test. The mean, standard deviation and median 

values were used in presentation of the descriptive analyses. 

Categorical variables were compared with the Pearson 

Chi-Square Test. Kolmogorov-Smirnov test assessed normality 

of quantitative data distribution. Quantitative data, not normally 

distributed, were compared with the Mann-Whitney U test. If 

data is normally distributed, independent samples t-test were 

used. Cases where the P-value was below 0.05 were evaluated 

as statistically significant results.

RESULTS
A total of 146 patients, including 77 men and 69 women with a 

mean age of 50.65 years were enrolled in the study. There were 

78 patients in the cautery group, and 68 patients in the Scalpel 

group. The mean incision time was 45.8±24.4 sec, incision 

length was 11.8±3.5 cm, incision depth was 4.9±1.4 cm, wound 

area was 2.6±1.0 cm2, actual incision time was 20.3±12.2 

sec/cm2 and bleeding amount was 9.4±7.6 ml in all patients 

included in the study. The postoperative wound site infection 

developed in 12 patients and postoperative seroma developed in 

39 patients (Table I). No electrocautery or scalpel-related organ 

injury occurred in any of the cases in our study.

Table I: The demographic, surgical and clinical features of all cases. 

 

There was no difference between cautery and scalpel groups in 

terms of age, sex, incision length and incision depth (p>0.05). 

The incision time and the actual incision time were significantly 

shorter in the Cautery group (p<0,001). The amount of bleeding 

was significantly lower in the Cautery group (p<0.001).Postop-

erative day 1 VAS score was significantly higher in the scalpel 

group however the day 5 VAS score was higher in the Cautery 

group (respectively; p<0.013 and p<0.001), (Table II).

Table II: Comparison of the electrocautery and scalpel groups.

The rate of change in the postoperative VAS score between the 

incision techniques was compared with the analysis of repeated 

measurements. Accordingly, there was a significantly higher 

decrease in the VAS from day 1 to day 5 in the scalpel group 

(p:0.001). There was no significant difference between the two 

groups in terms of postoperative wound site infection and 

seroma (p>0.05).

DISCUSSION
Since Albrecht Theodor Middeldorpf performed the first electri-

cal surgical procedure using galvanocautery in 1854, the 

electrocautery developed and plays an important role in surgical 

hemostasis has become an important instrument in the operating 

room, regardless of the procedure performed (7). The electro-

cautery which has become an integral part of modern surgery, 

depends on an alternating current that causes cleavage/coagula-

tion without damaging nearby tissues (8). The safety and effica-

cy of the electrocautery in separating the subcutaneous tissue 
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INTRODUCTION
Surgical skin incisions are conventionally performed mostly 

using a scalpel. Diathermy provides an important alternative to 

scalpel with the advantage of hemostasis for skin incisions. 

There is no consensus in the literature regarding the safety and 

efficacy of the electrocautery versus scalpel in skin incisions 

(1). Electrocoagulation, the ability to provide intraoperative 

hemostasis, is widely used by surgeons in the separation of 

subcutaneous tissue, fascia and muscle layers. Despite this, it 

has currently not been preferred for skin incisions due to the 

concern of electric burns that it can cause on the skin. 

On the other hand, scalpel was the standard method for surgical 

incisions until electrosurgical instruments were discovered 

because it had the advantage of reaching a controlled incision 

depth and with no possibility of electric burns. In experimental 

studies, it has been shown that the use of cautery has conse-

quences such as high wound site infection rates and low wound 

tension force (2). Soballe et al. found that there was an increase 

in induration in the wound incision lips and infection in the 

wound site, and poor tissue healing due to the use of electrocau-

tery (3). In contrast, in various other studies, it has been 

observed that the complication rates of the use of scalpel with 

electrocautery are similar, there is less bleeding, shorter incision 

time and lower postoperative pain with electrocautery (4-6).

This study aimed to compare the results of the use of electrocau-

tery with scalpel, which are conventionally used in midline 

incisions in abdominal surgery.

MATERIALS and METHODS
The present prospective study was performed on 146 patients 

who underwent midline incision for abdominal surgery between 

January 2020 and December 2021.  This study was approved by 

the Ethics Committee of the Istanbul Kartal Lütfi Kirdar City 

Hospital (approval number: 2022/514/221/5). All procedures-

performed in studies involving human participants were in 

accordance with the ethical standards of the institutional and/

organizational research committee and with the 1964 Helsinki 

Declaration and its later amendments or comparable ethical 

standards. Informed written consents were obtained from the 

patients. Patients over 18 years who underwent elective abdom-

inal surgery (such as gastrointestinal surgery, hepatobiliary 

surgery, and umbilical surgery) were included in the study. 

Cases with a previous history of abdominal midline incision 

(such as incisional hernia, recurrent cancer surgery), cases with 

emergent abdominal surgery, cases under the age of 18, cases 

with an immunocompromised, cardiac pacemaker, and cases 

who did not agree to participate in the study were excluded from 

the study.

The patients were divided into two randomized groups; the 

Cautery group and the Scalpel group. The patients were 

randomized as electrocautery for one week and scalpel for one 

week in sequential order. The age, sex, incision length (cm), 

incision depth (cm), wound area (cm2), incision time (seconds), 

actual incision time (sec/cm2), the amount of bleeding from the 

incision (ml), postoperative wound complications, and the 

postoperative day 1 and day 5 Visual Analog Scale (VAS), 

(0-10) scores of the patients were recorded. The wound area was 

calculated according to the formula = incision length (cm) / 

incision depth (cm). Actual incision time was calculated accord-

ing to the formula = incision time (sec) / wound area (cm2). The 

amount of bleeding that occurred during the incision was calcu-

lated by measuring the weight of gauze swabs. In all cases, 4x4 

cm gauze swabs were used, and each 1 g weight gain in gauze 

on a sensitive digital scale was considered 1 ml of blood. 

All cases were operated under general anesthesia. The abdomi-

nal region was washed and dried with 7.5% povidone-iodine 

before surgical intervention. Prophylactic intravenous adminis-

tration of 1 g of cefazolin was performed in all cases. The opera-

tions were performed by two specialized general surgeons.

In the scalpel group, the incision of all layers of the skin and 

subcutaneous tissue was made using a disposable scalpel of the 

appropriate size. In the cautery group, incisions were made with 

a standard diathermy pen electrode (Beybi, Turkey). In both 

groups, hemostasis was achieved with the help of electrocautery 

after opening the peritoneum. Abdominal fascia was closed with 

and muscle layers is well known. However, the use of electro-

cautery in skin incision is still a matter of debate.

Surgeons detect postoperative wound site infection in abdomi-

nal surgery with a frequency of 15-25% (9). In our study, there 

was no significant difference between electrocautery and 

scalpel groups in terms of wound site infection. In a study with 

240 patients conducted by Johnson et al., the rate of postopera-

tive wound site infection was found to be similar in both 

methods (10). Similarly, Groot et al., also reported that electro-

cautery did not increase the risk of wound site infection (5). 

Researchers reported in a meta-analysis involving 6422 partici-

pants that the postoperative wound complication rate of electro-

cautery was similar to the rate of scalpel (11). However, ingui-

nal hernioplasty, head, neck, breast, hemiarthroplasty surgeries 

were also included in addition to abdominal incision cases in the 

study. On the other hand, in order to reduce possible biases, our 

study was conducted in a homogeneous patient population in 

which only abdominal midline incisions were used.

We foundin our study that the time required to complete the 

incision was shorter in the use of electrocautery than the time 

required in scalpel. Chrysos et al., in cases of elective hernio-

plasty; Johnson et al., in their studies conducted in elective 

laparotomy cases, came to the same conclusion with our study 

(10,12). In contrast, in a double-blinded randomized controlled 

trial, it was reported that the incision time of scalpel and electro-

cautery use was similar (13). However, in a systematic review 

conducted by Charoenkwan et al. in 2012, it was concluded that 

there is inadequate reliable evidence for suggesting that electro-

cautery reduces the incision time (14).

The coagulation mode feature present in the electrocautery 

significantly reduces blood loss by ensuring hemostasis. In the 

present study, we found that the average blood loss was lower in 

the electrocautery group compared to the blood loss in the 

scalpel group. Kearns et al. reported that blood loss during the 

incision time was significantly lower in cases of elective 

midline laparotomy (15). Kumar et al., examined 80 patients 

who had undergone head and neck surgery and found that 

electrocautery significantly reduced blood loss during incision 

(16). In our study, the postoperative day 1 pain score was similar 

in both groups. However, the day  5 pain score was higher in the 

electrocautery group. Chrysos et al.,  stated that the use of 

scalpel increased the pain more in the postoperative period 

compared to the use of electrocautery and that more analgesic 

drugs were needed (12). Prakash et al., reported that the use of 

scalpel or electrocautery caused no significant difference in 

terms of pain in any postoperative period (13). It has been 

suggested in the literature that the lower pain score of electro-

cautery can be explained by the thermal destruction of cutane-

ous nerve endings, just like in full-layer burns (11, 17).

Limitations
The limitations of our study were that it was a single-center 

study, there was  need for postoperative analgesics, the force of 

wound tension and the cosmetic satisfaction of the patients were 

not evaluated. We also accept that comparing the two methods 

in terms of incisional hernia development by making patient 

follow-ups longer is the other limitation. 

CONCLUSION
In the light of the increasing clinical evidence, as a conclusion, 

electrocautery, which is an effective instrument in hemostasis, is 

a safe and effective surgical instrument as scalpel in abdominal 

midline incisions. With the data obtained from this study, we 

observed that electrocautery does not increase the risk of early 

wound complications, has the advantages of shorter incision 

time and less blood loss.
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ABSTRACT
Objective: 
Scalpel is the conventional instrument for laparotomy incisions. Electrocautery, on the other 
hand, can offer potential advantages such as blood loss, incision time, postoperative pain. In this 
study, we aimed to compare the clinical results of electrocautery and scalpel in abdominal 
midline surgical incisions.

Material and Methods: 
One hundred forty-six cases who underwent elective abdominal midline incision between 
January 2020 – December 2021 were included in the study. The patients were divided into two 
randomized groups as electrocautery (n: 78) and scalpel (n: 68). The incision dimensions, 
incision time and blood loss during incision were noted intraoperatively. Postoperative pain and 
wound infection were recorded.

Results: 
The age and sex distribution was similar in the two groups. Incision time (seconds) in the electro-
cautery group (35.4±18.1) (57.6±25.3) was significantly shorter compared with the time in the 
scalpel group (p<0.001).The amount of bleeding was lower in the electrocautery group 
(p<0.001). Postoperative day 1 VAS score was significantly higher in the scalpel group however, 
the day 5 VAS score was higher in the electrocautery group (respectively; p<0.013 and p<0.001). 
There was no difference between the two groups in terms of postoperative wound complications 
(p>0.05).

Conclusion: 
Abdominal midline skin incisions performed by electrocautery are associated with faster and less 
blood loss compared with the incisions using scalpel. There was no difference between the two 
methods in terms of postoperative wound complications. The pain score of the scalpel on postop-
erative day 5 was lower than the pain score of the electrocautery.
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looppolyglyconate (Maxon; DavisandGeck, Gosport, UK) and 
the skin incision was closed with a 3-0 polypropylene (Prolene; 
Ethicon, USA) suture.

Statistical Analysis
Statistical analyses were performed using the Statistical 
Package for the Social Sciences (SPSS) version 25.0 program. 
The suitability of the variables for normal distribution was 
examined by histogram graphs and using the Kolmogor-
ov-Smirnov test. The mean, standard deviation and median 
values were used in presentation of the descriptive analyses. 
Categorical variables were compared with the Pearson 
Chi-Square Test. Kolmogorov-Smirnov test assessed normality 
of quantitative data distribution. Quantitative data, not normally 
distributed, were compared with the Mann-Whitney U test. If 
data is normally distributed, independent samples t-test were 
used. Cases where the P-value was below 0.05 were evaluated 
as statistically significant results.

RESULTS
A total of 146 patients, including 77 men and 69 women with a 
mean age of 50.65 years were enrolled in the study. There were 
78 patients in the cautery group, and 68 patients in the Scalpel 
group. The mean incision time was 45.8±24.4 sec, incision 
length was 11.8±3.5 cm, incision depth was 4.9±1.4 cm, wound 
area was 2.6±1.0 cm2, actual incision time was 20.3±12.2 
sec/cm2 and bleeding amount was 9.4±7.6 ml in all patients 
included in the study. The postoperative wound site infection 
developed in 12 patients and postoperative seroma developed in 
39 patients (Table I). No electrocautery or scalpel-related organ 
injury occurred in any of the cases in our study.

Table I: The demographic, surgical and clinical features of all cases. 

 

There was no difference between cautery and scalpel groups in 
terms of age, sex, incision length and incision depth (p>0.05). 
The incision time and the actual incision time were significantly 
shorter in the Cautery group (p<0,001). The amount of bleeding 
was significantly lower in the Cautery group (p<0.001).Postop-
erative day 1 VAS score was significantly higher in the scalpel 
group however the day 5 VAS score was higher in the Cautery 
group (respectively; p<0.013 and p<0.001), (Table II).

Table II: Comparison of the electrocautery and scalpel groups.

The rate of change in the postoperative VAS score between the 
incision techniques was compared with the analysis of repeated 
measurements. Accordingly, there was a significantly higher 
decrease in the VAS from day 1 to day 5 in the scalpel group 
(p:0.001). There was no significant difference between the two 
groups in terms of postoperative wound site infection and 
seroma (p>0.05).

DISCUSSION
Since Albrecht Theodor Middeldorpf performed the first electri-
cal surgical procedure using galvanocautery in 1854, the 
electrocautery developed and plays an important role in surgical 
hemostasis has become an important instrument in the operating 
room, regardless of the procedure performed (7). The electro-
cautery which has become an integral part of modern surgery, 
depends on an alternating current that causes cleavage/coagula-
tion without damaging nearby tissues (8). The safety and effica-
cy of the electrocautery in separating the subcutaneous tissue 
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INTRODUCTION
Surgical skin incisions are conventionally performed mostly 
using a scalpel. Diathermy provides an important alternative to 
scalpel with the advantage of hemostasis for skin incisions. 
There is no consensus in the literature regarding the safety and 
efficacy of the electrocautery versus scalpel in skin incisions 
(1). Electrocoagulation, the ability to provide intraoperative 
hemostasis, is widely used by surgeons in the separation of 
subcutaneous tissue, fascia and muscle layers. Despite this, it 
has currently not been preferred for skin incisions due to the 
concern of electric burns that it can cause on the skin. 

On the other hand, scalpel was the standard method for surgical 
incisions until electrosurgical instruments were discovered 
because it had the advantage of reaching a controlled incision 
depth and with no possibility of electric burns. In experimental 
studies, it has been shown that the use of cautery has conse-
quences such as high wound site infection rates and low wound 
tension force (2). Soballe et al. found that there was an increase 
in induration in the wound incision lips and infection in the 

wound site, and poor tissue healing due to the use of electrocau-
tery (3). In contrast, in various other studies, it has been 
observed that the complication rates of the use of scalpel with 
electrocautery are similar, there is less bleeding, shorter incision 
time and lower postoperative pain with electrocautery (4-6).
This study aimed to compare the results of the use of electrocau-
tery with scalpel, which are conventionally used in midline 
incisions in abdominal surgery.

MATERIALS and METHODS
The present prospective study was performed on 146 patients 
who underwent midline incision for abdominal surgery between 
January 2020 and December 2021.  This study was approved by 
the Ethics Committee of the Istanbul Kartal Lütfi Kirdar City 
Hospital (approval number: 2022/514/221/5). All procedures-
performed in studies involving human participants were in 
accordance with the ethical standards of the institutional and/
organizational research committee and with the 1964 Helsinki 
Declaration and its later amendments or comparable ethical 
standards. Informed written consents were obtained from the 
patients. Patients over 18 years who underwent elective abdom-
inal surgery (such as gastrointestinal surgery, hepatobiliary 
surgery, and umbilical surgery) were included in the study. 
Cases with a previous history of abdominal midline incision 
(such as incisional hernia, recurrent cancer surgery), cases with 
emergent abdominal surgery, cases under the age of 18, cases 
with an immunocompromised, cardiac pacemaker, and cases 
who did not agree to participate in the study were excluded from 
the study.

The patients were divided into two randomized groups; the 
Cautery group and the Scalpel group. The patients were 
randomized as electrocautery for one week and scalpel for one 
week in sequential order. The age, sex, incision length (cm), 
incision depth (cm), wound area (cm2), incision time (seconds), 
actual incision time (sec/cm2), the amount of bleeding from the 
incision (ml), postoperative wound complications, and the 
postoperative day 1 and day 5 Visual Analog Scale (VAS), 
(0-10) scores of the patients were recorded. The wound area was 
calculated according to the formula = incision length (cm) / 
incision depth (cm). Actual incision time was calculated accord-
ing to the formula = incision time (sec) / wound area (cm2). The 
amount of bleeding that occurred during the incision was calcu-
lated by measuring the weight of gauze swabs. In all cases, 4x4 
cm gauze swabs were used, and each 1 g weight gain in gauze 
on a sensitive digital scale was considered 1 ml of blood. 

All cases were operated under general anesthesia. The abdomi-
nal region was washed and dried with 7.5% povidone-iodine 
before surgical intervention. Prophylactic intravenous adminis-
tration of 1 g of cefazolin was performed in all cases. The opera-
tions were performed by two specialized general surgeons.
In the scalpel group, the incision of all layers of the skin and 
subcutaneous tissue was made using a disposable scalpel of the 
appropriate size. In the cautery group, incisions were made with 
a standard diathermy pen electrode (Beybi, Turkey). In both 
groups, hemostasis was achieved with the help of electrocautery 
after opening the peritoneum. Abdominal fascia was closed with 

and muscle layers is well known. However, the use of electro-
cautery in skin incision is still a matter of debate.
Surgeons detect postoperative wound site infection in abdomi-
nal surgery with a frequency of 15-25% (9). In our study, there 
was no significant difference between electrocautery and 
scalpel groups in terms of wound site infection. In a study with 
240 patients conducted by Johnson et al., the rate of postopera-
tive wound site infection was found to be similar in both 
methods (10). Similarly, Groot et al., also reported that electro-
cautery did not increase the risk of wound site infection (5). 
Researchers reported in a meta-analysis involving 6422 partici-
pants that the postoperative wound complication rate of electro-
cautery was similar to the rate of scalpel (11). However, ingui-
nal hernioplasty, head, neck, breast, hemiarthroplasty surgeries 
were also included in addition to abdominal incision cases in the 
study. On the other hand, in order to reduce possible biases, our 
study was conducted in a homogeneous patient population in 
which only abdominal midline incisions were used.

We foundin our study that the time required to complete the 
incision was shorter in the use of electrocautery than the time 
required in scalpel. Chrysos et al., in cases of elective hernio-
plasty; Johnson et al., in their studies conducted in elective 
laparotomy cases, came to the same conclusion with our study 
(10,12). In contrast, in a double-blinded randomized controlled 
trial, it was reported that the incision time of scalpel and electro-
cautery use was similar (13). However, in a systematic review 
conducted by Charoenkwan et al. in 2012, it was concluded that 
there is inadequate reliable evidence for suggesting that electro-
cautery reduces the incision time (14).

The coagulation mode feature present in the electrocautery 
significantly reduces blood loss by ensuring hemostasis. In the 
present study, we found that the average blood loss was lower in 
the electrocautery group compared to the blood loss in the 
scalpel group. Kearns et al. reported that blood loss during the 
incision time was significantly lower in cases of elective 
midline laparotomy (15). Kumar et al., examined 80 patients 
who had undergone head and neck surgery and found that 
electrocautery significantly reduced blood loss during incision 
(16). In our study, the postoperative day 1 pain score was similar 
in both groups. However, the day  5 pain score was higher in the 
electrocautery group. Chrysos et al.,  stated that the use of 
scalpel increased the pain more in the postoperative period 
compared to the use of electrocautery and that more analgesic 
drugs were needed (12). Prakash et al., reported that the use of 
scalpel or electrocautery caused no significant difference in 
terms of pain in any postoperative period (13). It has been 
suggested in the literature that the lower pain score of electro-
cautery can be explained by the thermal destruction of cutane-
ous nerve endings, just like in full-layer burns (11, 17).

Limitations
The limitations of our study were that it was a single-center 
study, there was  need for postoperative analgesics, the force of 
wound tension and the cosmetic satisfaction of the patients were 
not evaluated. We also accept that comparing the two methods 
in terms of incisional hernia development by making patient 
follow-ups longer is the other limitation. 

CONCLUSION
In the light of the increasing clinical evidence, as a conclusion, 
electrocautery, which is an effective instrument in hemostasis, is 
a safe and effective surgical instrument as scalpel in abdominal 
midline incisions. With the data obtained from this study, we 
observed that electrocautery does not increase the risk of early 
wound complications, has the advantages of shorter incision 
time and less blood loss.
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ABSTRACT
Objective: 
Scalpel is the conventional instrument for laparotomy incisions. Electrocautery, on the other 
hand, can offer potential advantages such as blood loss, incision time, postoperative pain. In this 
study, we aimed to compare the clinical results of electrocautery and scalpel in abdominal 
midline surgical incisions.

Material and Methods: 
One hundred forty-six cases who underwent elective abdominal midline incision between 
January 2020 – December 2021 were included in the study. The patients were divided into two 
randomized groups as electrocautery (n: 78) and scalpel (n: 68). The incision dimensions, 
incision time and blood loss during incision were noted intraoperatively. Postoperative pain and 
wound infection were recorded.

Results: 
The age and sex distribution was similar in the two groups. Incision time (seconds) in the electro-
cautery group (35.4±18.1) (57.6±25.3) was significantly shorter compared with the time in the 
scalpel group (p<0.001).The amount of bleeding was lower in the electrocautery group 
(p<0.001). Postoperative day 1 VAS score was significantly higher in the scalpel group however, 
the day 5 VAS score was higher in the electrocautery group (respectively; p<0.013 and p<0.001). 
There was no difference between the two groups in terms of postoperative wound complications 
(p>0.05).

Conclusion: 
Abdominal midline skin incisions performed by electrocautery are associated with faster and less 
blood loss compared with the incisions using scalpel. There was no difference between the two 
methods in terms of postoperative wound complications. The pain score of the scalpel on postop-
erative day 5 was lower than the pain score of the electrocautery.
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looppolyglyconate (Maxon; DavisandGeck, Gosport, UK) and 
the skin incision was closed with a 3-0 polypropylene (Prolene; 
Ethicon, USA) suture.

Statistical Analysis
Statistical analyses were performed using the Statistical 
Package for the Social Sciences (SPSS) version 25.0 program. 
The suitability of the variables for normal distribution was 
examined by histogram graphs and using the Kolmogor-
ov-Smirnov test. The mean, standard deviation and median 
values were used in presentation of the descriptive analyses. 
Categorical variables were compared with the Pearson 
Chi-Square Test. Kolmogorov-Smirnov test assessed normality 
of quantitative data distribution. Quantitative data, not normally 
distributed, were compared with the Mann-Whitney U test. If 
data is normally distributed, independent samples t-test were 
used. Cases where the P-value was below 0.05 were evaluated 
as statistically significant results.

RESULTS
A total of 146 patients, including 77 men and 69 women with a 
mean age of 50.65 years were enrolled in the study. There were 
78 patients in the cautery group, and 68 patients in the Scalpel 
group. The mean incision time was 45.8±24.4 sec, incision 
length was 11.8±3.5 cm, incision depth was 4.9±1.4 cm, wound 
area was 2.6±1.0 cm2, actual incision time was 20.3±12.2 
sec/cm2 and bleeding amount was 9.4±7.6 ml in all patients 
included in the study. The postoperative wound site infection 
developed in 12 patients and postoperative seroma developed in 
39 patients (Table I). No electrocautery or scalpel-related organ 
injury occurred in any of the cases in our study.

Table I: The demographic, surgical and clinical features of all cases. 

 

There was no difference between cautery and scalpel groups in 
terms of age, sex, incision length and incision depth (p>0.05). 
The incision time and the actual incision time were significantly 
shorter in the Cautery group (p<0,001). The amount of bleeding 
was significantly lower in the Cautery group (p<0.001).Postop-
erative day 1 VAS score was significantly higher in the scalpel 
group however the day 5 VAS score was higher in the Cautery 
group (respectively; p<0.013 and p<0.001), (Table II).

Table II: Comparison of the electrocautery and scalpel groups.

The rate of change in the postoperative VAS score between the 
incision techniques was compared with the analysis of repeated 
measurements. Accordingly, there was a significantly higher 
decrease in the VAS from day 1 to day 5 in the scalpel group 
(p:0.001). There was no significant difference between the two 
groups in terms of postoperative wound site infection and 
seroma (p>0.05).

DISCUSSION
Since Albrecht Theodor Middeldorpf performed the first electri-
cal surgical procedure using galvanocautery in 1854, the 
electrocautery developed and plays an important role in surgical 
hemostasis has become an important instrument in the operating 
room, regardless of the procedure performed (7). The electro-
cautery which has become an integral part of modern surgery, 
depends on an alternating current that causes cleavage/coagula-
tion without damaging nearby tissues (8). The safety and effica-
cy of the electrocautery in separating the subcutaneous tissue 
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INTRODUCTION
Surgical skin incisions are conventionally performed mostly 
using a scalpel. Diathermy provides an important alternative to 
scalpel with the advantage of hemostasis for skin incisions. 
There is no consensus in the literature regarding the safety and 
efficacy of the electrocautery versus scalpel in skin incisions 
(1). Electrocoagulation, the ability to provide intraoperative 
hemostasis, is widely used by surgeons in the separation of 
subcutaneous tissue, fascia and muscle layers. Despite this, it 
has currently not been preferred for skin incisions due to the 
concern of electric burns that it can cause on the skin. 

On the other hand, scalpel was the standard method for surgical 
incisions until electrosurgical instruments were discovered 
because it had the advantage of reaching a controlled incision 
depth and with no possibility of electric burns. In experimental 
studies, it has been shown that the use of cautery has conse-
quences such as high wound site infection rates and low wound 
tension force (2). Soballe et al. found that there was an increase 
in induration in the wound incision lips and infection in the 

wound site, and poor tissue healing due to the use of electrocau-
tery (3). In contrast, in various other studies, it has been 
observed that the complication rates of the use of scalpel with 
electrocautery are similar, there is less bleeding, shorter incision 
time and lower postoperative pain with electrocautery (4-6).
This study aimed to compare the results of the use of electrocau-
tery with scalpel, which are conventionally used in midline 
incisions in abdominal surgery.

MATERIALS and METHODS
The present prospective study was performed on 146 patients 
who underwent midline incision for abdominal surgery between 
January 2020 and December 2021.  This study was approved by 
the Ethics Committee of the Istanbul Kartal Lütfi Kirdar City 
Hospital (approval number: 2022/514/221/5). All procedures-
performed in studies involving human participants were in 
accordance with the ethical standards of the institutional and/
organizational research committee and with the 1964 Helsinki 
Declaration and its later amendments or comparable ethical 
standards. Informed written consents were obtained from the 
patients. Patients over 18 years who underwent elective abdom-
inal surgery (such as gastrointestinal surgery, hepatobiliary 
surgery, and umbilical surgery) were included in the study. 
Cases with a previous history of abdominal midline incision 
(such as incisional hernia, recurrent cancer surgery), cases with 
emergent abdominal surgery, cases under the age of 18, cases 
with an immunocompromised, cardiac pacemaker, and cases 
who did not agree to participate in the study were excluded from 
the study.

The patients were divided into two randomized groups; the 
Cautery group and the Scalpel group. The patients were 
randomized as electrocautery for one week and scalpel for one 
week in sequential order. The age, sex, incision length (cm), 
incision depth (cm), wound area (cm2), incision time (seconds), 
actual incision time (sec/cm2), the amount of bleeding from the 
incision (ml), postoperative wound complications, and the 
postoperative day 1 and day 5 Visual Analog Scale (VAS), 
(0-10) scores of the patients were recorded. The wound area was 
calculated according to the formula = incision length (cm) / 
incision depth (cm). Actual incision time was calculated accord-
ing to the formula = incision time (sec) / wound area (cm2). The 
amount of bleeding that occurred during the incision was calcu-
lated by measuring the weight of gauze swabs. In all cases, 4x4 
cm gauze swabs were used, and each 1 g weight gain in gauze 
on a sensitive digital scale was considered 1 ml of blood. 

All cases were operated under general anesthesia. The abdomi-
nal region was washed and dried with 7.5% povidone-iodine 
before surgical intervention. Prophylactic intravenous adminis-
tration of 1 g of cefazolin was performed in all cases. The opera-
tions were performed by two specialized general surgeons.
In the scalpel group, the incision of all layers of the skin and 
subcutaneous tissue was made using a disposable scalpel of the 
appropriate size. In the cautery group, incisions were made with 
a standard diathermy pen electrode (Beybi, Turkey). In both 
groups, hemostasis was achieved with the help of electrocautery 
after opening the peritoneum. Abdominal fascia was closed with 
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and muscle layers is well known. However, the use of electro-
cautery in skin incision is still a matter of debate.
Surgeons detect postoperative wound site infection in abdomi-
nal surgery with a frequency of 15-25% (9). In our study, there 
was no significant difference between electrocautery and 
scalpel groups in terms of wound site infection. In a study with 
240 patients conducted by Johnson et al., the rate of postopera-
tive wound site infection was found to be similar in both 
methods (10). Similarly, Groot et al., also reported that electro-
cautery did not increase the risk of wound site infection (5). 
Researchers reported in a meta-analysis involving 6422 partici-
pants that the postoperative wound complication rate of electro-
cautery was similar to the rate of scalpel (11). However, ingui-
nal hernioplasty, head, neck, breast, hemiarthroplasty surgeries 
were also included in addition to abdominal incision cases in the 
study. On the other hand, in order to reduce possible biases, our 
study was conducted in a homogeneous patient population in 
which only abdominal midline incisions were used.

We foundin our study that the time required to complete the 
incision was shorter in the use of electrocautery than the time 
required in scalpel. Chrysos et al., in cases of elective hernio-
plasty; Johnson et al., in their studies conducted in elective 
laparotomy cases, came to the same conclusion with our study 
(10,12). In contrast, in a double-blinded randomized controlled 
trial, it was reported that the incision time of scalpel and electro-
cautery use was similar (13). However, in a systematic review 
conducted by Charoenkwan et al. in 2012, it was concluded that 
there is inadequate reliable evidence for suggesting that electro-
cautery reduces the incision time (14).

The coagulation mode feature present in the electrocautery 
significantly reduces blood loss by ensuring hemostasis. In the 
present study, we found that the average blood loss was lower in 
the electrocautery group compared to the blood loss in the 
scalpel group. Kearns et al. reported that blood loss during the 
incision time was significantly lower in cases of elective 
midline laparotomy (15). Kumar et al., examined 80 patients 
who had undergone head and neck surgery and found that 
electrocautery significantly reduced blood loss during incision 
(16). In our study, the postoperative day 1 pain score was similar 
in both groups. However, the day  5 pain score was higher in the 
electrocautery group. Chrysos et al.,  stated that the use of 
scalpel increased the pain more in the postoperative period 
compared to the use of electrocautery and that more analgesic 
drugs were needed (12). Prakash et al., reported that the use of 
scalpel or electrocautery caused no significant difference in 
terms of pain in any postoperative period (13). It has been 
suggested in the literature that the lower pain score of electro-
cautery can be explained by the thermal destruction of cutane-
ous nerve endings, just like in full-layer burns (11, 17).

Limitations
The limitations of our study were that it was a single-center 
study, there was  need for postoperative analgesics, the force of 
wound tension and the cosmetic satisfaction of the patients were 
not evaluated. We also accept that comparing the two methods 
in terms of incisional hernia development by making patient 
follow-ups longer is the other limitation. 

CONCLUSION
In the light of the increasing clinical evidence, as a conclusion, 
electrocautery, which is an effective instrument in hemostasis, is 
a safe and effective surgical instrument as scalpel in abdominal 
midline incisions. With the data obtained from this study, we 
observed that electrocautery does not increase the risk of early 
wound complications, has the advantages of shorter incision 
time and less blood loss.
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ABSTRACT
Objective: 
This study was conducted to investigate the predictive effect of altruistic behaviors on psycho-
logical resilience and care burden in caregivers of cancer patients.

Material and Methods:
The study consisted of 194 caregivers of 194 patients with cancer who were treated at the Hema-
tology-Oncology Service, Day Treatment Center and General Surgery Service of Dokuz Eylül 
University Hospital. The study data were collected by using four data collection tools, namely 
Patient and Caregiver Information Form, Altruism Scale, Resilience Scale for Adults, and 
Clinically Adapted Zarit Caregiver Burden Scale. The mean score of caregivers was 74.96±12.02 
on the total Altruism Scale, 129.86±23.72 on the total Resilience Scale for Adults and 
30.20±13.05 on the total Zarit Caregiver Burden Scale.

Results:
A statistically significant and positive correlation was found between caregivers’ scores on the 
altruism scale and resilience scale (p<0.01). The increase in altruistic behavior scores increased 
the resilience score (p<0.05). It was found that 24.1% of the variance in the level of caregivers’ 
resilience was caused by the variance in the level of their altruistic behavior. A statistically signif-
icant and negative correlation was found between caregivers' scores on the Altruism Scale and 
the Zarit Care Burden Scale (p<0.01). An increase in altruistic behavior scores caused a decrease 
in the level of caregiver burden (p<0.05). It was determined that 13.2% of the variance in the 
level of caregivers’ care burden was caused by the variance in their altruistic behavior.

Conclusion:
It was concluded that altruistic behaviors in caregivers of patients with cancer increased psycho-
logical resilience and reduced the burden of care. Nurses can take on an active role in increasing 
altruistic behavior that has an important role in the provision of effective care by caregivers.

Key Words:
Caregivers, Altruism, Psychological resilience, Care burden, Nursing 

social support and depression affected resilience negatively 
(10). Altruistic behavior is an important factor in coping with 
unfavorable conditions healthily and increases resilience. There 
is a positive relationship between altruistic behavior and life 
satisfaction, and the predictor of life satisfaction is altruism. 
Therefore, while exhibiting an altruistic attitude, the individual 
simultaneously contributes to his mental health and becomes 
more resilient and satisfied with his current life. It has been 
determined that altruistic behavior has a positive relationship 
with psychological well-being (11). Üzar-Özçetin and Dursun 
reported that resilience had direct and indirect effects on the 
quality of life and care burden in caregivers (12).
Depression and anxiety are negative effects of care burden. The 
term caregiver burden is expressed as the physical, psychoso-
cial, or financial responses that can be experienced during the 
provision of care (13). Provision of home care for patients with 
cancer disrupts the routines of family members and causes the 
disease to enter the lives of family members completely. There-
fore, the balance of the family may deteriorate and a role change 
or loss of role may occur in family members. This situation may 
increase the stress in the family of the patient with cancer (14). 
Family member caregivers have reported problems that may 
occur in various situations, such as uncertainty about social 
roles, limitations in daily activities, nervousness in marriage and 
family relationships, distress, and deterioration in physical 
health (13). In a study by Branstatter et al., it was found that 
increased sacrifice in family member caregivers of palliative 
care patients was a meaning-preserving factor in the lives of 
FDUHJLYHUV�������,Q�WKH�VWXG\�RI�3DUPDNVÕ]���������LW�ZDV�IRXQG�
that altruism increased resilience (11).

Holistic care service forms the basis of nursing, which is a 
profession that helps maintain and develop the health of the 
family and the individual in society and aims to treat illness, 
rehabilitate the sick, and improve the quality of life in any case. 
Identification of factors affecting altruism, resilience, and the 
burden of care by the nurse who provides care for patients with 
cancer and is in constant communication with the caregivers of 
patients with cancer, and accordingly, conduction of interven-
tions to increase altruistic behavior in caregivers of patients 
with cancer may be effective in increasing the resilience of 
caregivers and reducing the burden of care. It is thought that the 
altruistic behavior of individuals who provide care for patients 
with cancer will have a predictive effect on individuals’ 
resilience and care burden. However, there are no research 
results on this subject. Therefore, this study will provide new 
data on this topic for the literature. This study was conducted to 
examine the predictive effect of altruistic behavior on resilience 
and care burden in caregivers of patients with cancer.

MATERIAL and METHODS
Ethical Considerations:
In accordance with the principles of the Helsinki Declaration, at 
the outset, necessary permissions were obtained from Dokuz 
Eylül University Ethics Committee for Non-Interventional 
Studies (date: April 12, 2021; protocol number: 6116-GOA; 
decision number: 2021/12-10), the head of the department of the 

related clinics where the research was conducted, and the 
authors who conducted the Turkish validity and reliability 
studies of the scales that were used in the study. In addition, oral 
and written consent of the caregivers who volunteered to partic-
ipate in the research were obtained after they were informed 
about the purpose of the research before the scales were applied. 
This study was conducted in accordance with research and 
publication ethics.

Design and Sample
This article was produced from the specialization thesis of 
$\úHJ�O�g]JH�ùHQ�DW�'RNX]�(\O�O�8QLYHUVLW\�2QFRORJ\�1XUVLQJ�
'HSDUWPHQW�XQGHU�WKH�VXSHUYLVLRQ�RI�(]JL�.DUDGD÷��7KH�VWXG\�
data were collected via face-to-face interviews from the 
caregivers of patients with cancer treated at the Hematolo-
gy-Oncology Service, Day Treatment Center, and General 
Surgery Service of a University Hospital in western Turkey 
between April and September 2021. The population of the study 
consisted of caregivers of all patients with cancer treated at the 
centers mentioned above, and the sample consisted of patient 
relatives who volunteered to participate in the study and met the 
inclusion criteria between April and September 2021. Accord-
ing to the inclusion criteria, the caregivers who could speak and 
understand Turkish, were literate, provided care for a patient 
with cancer for the first time, had been providing care for their 
patient for at least three months, were a family member of the 
patient, had no history of psychiatric disorder, and voluntarily 
participated in the study were included in the study. To 
determine the sample size, a power analysis was performed on 
the G*Power-3.1.9.2 software package. In the power analysis, it 
was determined that 194 individuals needed to be reached to 
achieve 99% power at a significance level of 0.05 and a confi-
dence interval of 95%. The sample of the study consisted of 194 
patients and their caregivers who met the study criteria.

Data collection tools
Data collection tools included a Patient and Caregiver Informa-
tion Form, the Altruism Scale, the Resilience Scale for Adults, 
and the Clinically Adapted Zarit Caregiver Burden Scale.

The Patient and Caregiver Information Form
This form is a 20-item questionnaire that was created by the 
researcher based on a literature review. It consists of questions 
about the sociodemographic characteristics of patients and 
caregivers (16-19).

The Altruism Scale 
This scale was developed by Perry London and Robert K Bower 
DQG�ZDV�DGDSWHG�LQWR�7XUNLVK�E\�&DQWH]��$úNÕQ��DQG�$NEDED�LQ�
1991. The scale, which consists of a total of 20 questions, was 
designed to measure four dimensions: family dimension, social 
dimension, benevolence dimension, and responsibility dimen-
sion. Each dimension consists of 5 items. A high score on the 
family sub-dimension indicates that the individual perceives 
his/her relatives, himself, and his family as helpful; a high score 
on the benevolence sub-dimension indicates that the person is 
helpful; a high score on the responsibility sub-dimension  DOI: 10.53394/akd.1116494
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INTRODUCTION
Cancer is a disease that disrupts harmony, creates stress, and 
affects the quality of life for patients who are diagnosed with 
this disease and their families (1). A caregiver is a person who 
helps a person that is in need of physical care and struggles with 
a disease free of charge. Due to the uncertainty of the course of 
the disease and the treatment process, people who provide care 
for the patient as well as patients with cancer are affected physi-
cally, emotionally, and socially. Factors such as the extension of 
care given to the patient and the patient's condition negatively 
affect the care provided for the patient and reduce the quality of 
life of caregivers (2). The involvement of caregivers in a holistic 
care approach is a very distressing and challenging process for 
caregivers. The caregiver can take on an unrequited self-sacri-
fice role when he/she feels intimacy and love towards the sick 
person (3,4).

The concept of altruism, which is integrated into the concept of 
sacrifice, is a moral attitude and view that accepts self-sacrifice 
for the good of others as a principle without expecting a benefit 
and is based on the idea and belief that the main responsibility 
of each person is to devote themselves to society and other 
people. At the same time, it involves behaviors that the person 
exhibits autonomously of his/her own will only for the benefit 
of others without expecting anything in return. The idea of 
sacrificing oneself to help others has long attracted attention 
(5,6). The origin of the concept of altruism, which is at the 
center of medical practice, goes back to the Hippocratic Oath. 
The concept of altruism, which was first introduced by the 
French positivist philosopher Auguste Comte in the early 
nineteenth century, is also a fundamental component of most 
religious traditions (6,7). Altruism is influenced by factors, such 
as "empathy", "degree of kinship", "attachment styles", "help-
fulness", "voluntariness", "compassion", and "tolerance". This 
concept is praised by all major religions. For example, in 
Deuteronomy, the fifth book of the Torah, the 15th verse reads 
�<RX�ZLOO�RSHQ�\RXU�KDQG�IRU�KLP�DQG�\RX�ZLOO�FHUWDLQO\�PHHW�
his needs" (5). In some studies, it has been argued that high 
kinship supports altruism. Regarding this, Darwin said, "I 
believe the difficulty, though overwhelming, is lessened or 
disappears when it is remembered that the choice can be applied 
to the family" (5).

Altruistic individuals engage in many positive social behaviors, 
such as helping others, taking responsibility, making donations, 
self-sacrificing, devoting themselves to others and society, 
being compassionate, being fair and democratic, having 
tolerance, being responsible, and being charitable (6). All these 
factors affect the concepts of resilience and burden of care in 
caregivers.
 The concept of resilience is defined as the ability of individuals 
to positively adapt to negative situations, such as exposure to 
significant health problems, a past trauma or threat, or familial 
or relational problems, to keep things under control, to 
overcome the problem, and to continue living in a positive way 
�������9DULRXV�VWXGLHV�KDYH�VKRZQ�WKDW�SDWLHQWV�ZLWK�FDQFHU��DV�
well as their relatives, experience depression, anxiety, and 
psychological distress. In a study, it was found that lack of 

indicates that the person takes responsibility at a high rate; a 
high score on the social sub-dimension indicates that the person 
participates in social activities. In the reliability study of the 
Altruism Scale in Turkey, the relationship between even- and 
odd-numbered questions on the scale was examined, and the 
correlation coefficient between them was found as 0.81 and 
significant (p<0.01) (20,21). In this study, Cronbach's alpha 
coefficient was found as 0.866.

The Resilience Scale for Adults 
This scale was developed by Friborg et al. (2005) and adapted 
LQWR�7XUNLVK�E\�%DVÕP�DQG�dHWLQ���������'XULQJ�WKH�DGDSWDWLRQ�
study, confirmatory factor analysis was performed on the scale 
by using two different samples (university students and bank 
employees) to increase the generalizability level of the study 
findings, and the 6-dimensional structure suggested by Fribog et 
DO�� ZDV� FRQILUPHG� �Ȥ� ������ GI ����� Ȥ��GI �����
506($ �������7/, ������&), �������7KH�VXE�GLPHQVLRQV�RI�
the 33-item scale are perception of self, planned future, 
structured style, social competence, family cohesion, and social 
resources. Cronbach's alpha reliability values of the sub-dimen-
sions ranged between 0.66 and 0.81 for the student sample and 
between 0.68 and 0.79 for the employee sample. Cronbach’s 
alpha coefficient for the total scale was found as 0.86 for both 
samples. In addition, test-retest reliability was found to range 
between 0.68 and 0.81. The answers are scored between 1 and 5, 
and items 1, 3, 4, 8, 11, 12, 13, 14, 15, 16, 23, 24, 25, 27, 31, and 
33 are reverse scored. High scores on the scale indicate high 
levels of resilience (22,23). In this study, Cronbach's alpha 
coefficient was found as 0.937.

The Clinically Adapted Zarit Caregiver 
Burden Scale 
The validity and reliability of the Turkish version of the ZCBS, 
which was developed by Zarit, Reever, and Bach-Peterson in 
������ZDV�FRQGXFWHG�E\�g]HU��<XUWWDú��DQG�$N\ÕO� ��������7KH�
scale was adapted to family caregivers of inpatients in internal 
medicine and surgery clinics. The eigenvalue of the ZCBS, 
which was reduced to 18 items, was found as 5.71 and the 
variance as 55.05. Cronbach's alpha value of the ZCBS is .82 for 
the test and .87 for the retest items. The test-retest coefficient of 
stability (validity of the scale) is .72. Each item is scored 
EHWZHHQ���DQG����ZLWK��� �QHYHU���� �UDUHO\���� �VRPHWLPHV���� �
TXLWH�RIWHQ��DQG��� �DOPRVW�DOZD\V��7RWDO�VFRUHV�UDQJH�IURP���WR�
72. The higher the total score is, the higher the caregiver burden 
is. The scores are interpreted as follows: <30, no burden; 30-59, 
PRGHUDWH�OHYHO�RI�EXUGHQ�������KLJK�OHYHO�RI�EXUGHQ����������,Q�
our study, Cronbach's alpha coefficient was found as 0.942.

Statistical Analysis
The data obtained in the research were analyzed on the SPSS 
(Statistical Package for Social Sciences) for Windows 25.0 
software package. Descriptive statistical methods (numbers, 
percentages, means, and standard deviation values) were used in 
data analysis. The normality of the data was checked by using 
normality tests and kurtosis and skewness values. The analyses 
included independent samples t-test, F test for comparison of 

PRUH�WKDQ�WZR�JURXSV��RQH�ZD\�DQDO\VLV�RI�YDULDQFH��$129$���
Bonferroni test for post-hoc comparisons, Cronbach’s alpha 
coefficient, Pearson correlation analysis, and linear regression 
analysis.

RESULTS
In our study, 75.3% of caregivers were female and 24.7% were 
male. The mean age of caregivers was 41.68±13.19, the mean 
duration of the care was calculated as 400.84±54.38 (days). 
Also, 75.3% of caregivers had high school education or above, 
68% were married, and 32% were single. It was found that 
45.9% of them were employed and that 54.1% were not 
employed. Regarding the relation between the patient and the 
caregiver, 28.4% of them were spouses, 37.6% were the 
patient’s son or daughter, and 6.2% were the patient’s daugh-
ter-in-law or son-in-law. It was also found that 51.5% of the 
caregivers were self-sufficient in caregiving, 46.9% received 
support, and 50.5% of the caregivers had another dependent. In 
addition, 19.6% of caregivers had a chronic disease, and the 
most common chronic disease was hypertension. Apart from 
these, 64.4% of caregivers lived in the same house with the 
patient and 59.8% considered providing care as a duty, 42.3% as 
a sacrifice, and 25.8% as an obligation. Furthermore, 7.2% 
thought that providing care exhausted the caregiver (Table I). 
The mean total scores obtained from scales were 74.96±12.02 
for Altruism Scale, 129.86±23.72 for the RSA, and 30.20±13.05 
for the ZCBS (Table II).

According to the analysis of the altruism scale, the social 
sub-dimension scores showed a statistically significant differ-
ence according to education level (p<0.05). The scores of the 
caregivers with a high school or above education were higher 
(p: 0.048; t: -2.011). The responsibility sub-dimension scores 
showed a statistically significant difference according to the 
marital status of the caregivers (p<0.05). The scores of married 
caregivers were higher than those of the single (p: 0.031; t: 
2.182). The benevolence sub-dimension scores showed a statis-
tically significant difference according to the self-sufficiency 
status of caregivers while they are giving care (p<0.05). It was 
determined that the caregivers who stated that they were 
self-sufficient while giving care had higher scores (p: 0.005; t: 
2.844). The scores of caregivers on the social (p: 0.043; t: 
-2.035) and benevolence (p: 0.002; t:-3.166) sub-dimensions 
showed a statistically significant difference according to wheth-
er they received support while giving care. The scores of the 
caregivers who received support for care were lower. The scores 
of the caregivers who had other dependents in addition to the 
patient who they provided care for on the benevolence sub-di-
mension showed a statistically significant difference (p<0.05). 
The scores of the caregivers who had other dependents were 
higher (p: 0.037; t: 2.106). The scores of caregivers on the 
sub-dimensions of the altruism scale showed a statistically 
significant difference according to whether they had chronic 
diseases (p<0.05). The scores of the caregivers without chronic 
diseases were higher (p: 0.002; t: -3.149). The social sub-dimen-
sion scores of caregivers who considered giving care as an 
obligation showed a statistically significant difference (p<0.05). 

Table I : Descriptive and care-related characteristics  of caregivers (n: 194) Table II: Descriptive statistics and reliability levels of the scores of caregivers 
obtained from the altruism scale, the resilience scale for adults, and the Zarit 
caregiver burden scale adapted to the clinic (n:194)

The scores of the caregivers who considered giving care as an 
obligation were lower (p: 0.015; t:-2.460) (Table III).
In this study, the scores of caregivers on the total ZCBS showed 
a statistically significant difference according to caregivers’ 
education status, employment status, relation with the patient, 
chronic disease status, and what it meant to provide care for 
their patients (p<0.05). It was found that the burden of caregiv-
ers who had primary school or below education was higher (p: 
0.000; t: 3.699). Caregivers who did not work were found to 
have a higher burden of care (p: 0.019; t:  -2.367). In cases 
where the caregiver was the patient’s daughter- or son-in-law, 
the burden of care was found to be higher than in other relations 
(p: 0.001; F: 5.363). The burden of caregivers who stated that 
they were not self-sufficient in providing care was higher (p: 
0.005; t: -2.848). The burden of caregivers who received 
caregiving support was higher (p: 0.038; t: 2.087). It was found 
that caregivers with chronic diseases had a higher burden of care 
(p: 0.006; t: 2.768). Individuals who considered giving care as a 
duty (p: 0.000; t: 3.915), who saw it as an obligation (p: 0.001; 
t: 3.341), and who thought that providing care exhausted the 
caregiver (p: 0.004; t: 3.300) had higher care burden (Table III).

In this study, the scores of caregivers on the total RSA (p: 0.028; 
t: 2.211) and structured style (p: 0.000; t: -3.631) and perception 
of self (p: 0.006; t: -2.793) sub-dimensions showed a statistical-
ly significant difference according to their education level 
(p<0.05). The scores of the caregivers with high school or above 
education were higher. The scores on the family cohesion 
sub-dimension of the RSA showed a statistically significant 
difference according to the marital status of the caregivers 
(p<0.05). The resilience scores of married caregivers were 
higher than those of the single (p: 0.011; t: 2.554). The scores of 
caregivers on the structured style (p: 0.045; t: 2.016), planned 
future (p: 0.036; t: 2.110), and perception of self (p: 0.006; t: 
2.726) sub-dimensions showed a statistically significant differ-
ence according to their employment status (p<0.05). The scores 
of working caregivers were higher than those of non-working 
ones. The scores of caregivers on the total RSA and all its 
sub-dimensions showed a statistically significant difference 
according to whether they had a chronic disease (p<0.05). The 
scores of caregivers with chronic diseases were lower. The 
scores of the caregivers who considered giving care as a duty on 
the total RSA (p: 0.023; t: -2.299), structured style (p: 0.018; t: 
-2.387), perception of self (p: 0.041; t: -2.053), and social 
resources (p: 0.004; t: -2.914) sub-dimensions showed a statisti-
cally significant difference (p<0.05). The scores of those who 
stated that giving care was a duty were lower. The scores of the 

caregivers who considered giving care as an obligation on the 
total RSA (p: 0.0453; t: -2.036), planned future (p: 0.041; t: 
-2.057), and family cohesion (p: 0.023; t: 2.296) showed a 

statistically significant difference (p<0.05). 
The scores of those who considered giving care as an obligation 
ZHUH�ORZHU��7DEOH�,9���

There was a statistically significant and positive relationship 
EHWZHHQ�FDUHJLYHUV
�DOWUXLVP�DQG�UHVLOLHQFH��S�������U ���������
As the total scores of caregivers on the altruism scale increased, 
their total resilience scores increased, as well. There was a 
statistically significant and negative correlation between 
caregivers' altruistic behaviors and care burden (p<0.01: 
U ���������$V� WKH� WRWDO� VFRUH�RI� WKH�FDUHJLYHUV�RQ� WKH�DOWUXLVP�
scale decreased, their total burden of care score increased. A 
statistically significant and negative correlation was found 
between caregivers' burden of care and resilience (p<0.01: 
U ���������$V�FDUHJLYHUV¶�WRWDO�EXUGHQ�RI�FDUH�VFRUHV�GHFUHDVHG��
WKHLU�WRWDO�UHVLOLHQFH�VFRUHV�LQFUHDVHG��7DEOH�9��

Table V: The Relationship between the scores of caregivers on the altruism 
scale, the resilience scale, and the Zarit caregiver burden scale (n:194)

In this study, regression analysis was performed to determine 
the predictive effect of altruistic behaviors in caregivers of 
patients with cancer on caregivers’ resilience. When the results 
ZHUH�H[DPLQHG�� LW�ZDV�IRXQG�WKDW�) �������LQ�WKH�ILUVW�PRGHO�
and that models were found to be statistically significant 
(p<0.05). It was determined that caregivers’ altruistic behaviors 
had an effect on their resilience and that an increase in caregiv-
ers' altruistic behavior scores increased their resilience score 
statistically (p<0.05). In addition, it was determined that 24.1% 
of the variance in the resilience level of caregivers was due to 
WKH�YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVWLF�EHKDYLRUV��5� ��������
,Q� WKH� VHFRQG� PRGHO�� LW� ZDV� IRXQG� WKDW� ) ������� DQG� WKDW�
models were statistically significant (p<0.05). It was 
determined that caregivers’ altruistic behaviors had an effect on 
the burden of care and that an increase in caregivers’ altruistic 
behavior scores caused a statistical decrease in the level of their 
burden (p<0.05). In addition, it was found that 13.2% of the 
variance in the level of caregivers’ care burden was due to the 
YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVP��5� ��������7DEOH�9,��

Table VI: The predictive effect of altruistic behaviors on the resilience and care 
burden of caregivers of patients with cancer (n:194)

DISCUSSION
In our study, 59.8% of the caregivers stated that they saw 
providing care for their patients as a duty, while 42.3% saw it as 
a sacrifice. Although the majority of caregivers considered 
providing care for their patients as a duty, the number of 
caregivers who stated they saw it as a sacrifice was also quite 

high. There are studies in the literature that support both 
ILQGLQJV�� )RU� H[DPSOH�� WKH� UHVXOWV� RI� 7DUÕ�6HOoXN� DQG� $YFÕ�
�������� .ULVWDQL� HW� DO�� �������� DQG�<HúLO� HW� DO�� ������� VKRZ�
parallelism with our study in terms of these findings (26-28). 
The reasons for seeing providing care as duty may include cases 
where the caregiver is the patient's son/daughter or spouse, 
he/she takes on the burden of care conscientiously, and he/she 
thinks that they have to take care of the spouse or mother/father 
who is sick due to the feudal cultural structure and Muslim 
origin of Turkey, and because there is no one else to take care of 
the patient. Reasons for seeing the provision of care as a 
sacrifice may include cases where the caregiver is compassion-
ate and volunteering, he/she provides care for the patient 
willingly, or he/she loves the patient very much. In our study, 
when the caregivers were asked what it meant to care for their 
patient, they used expressions such as "We promised in sickness 
and in health”, “I love my mother very much”, “I would do 
anything for her”, and “I would give my life for my child if 
necessary". These statements show the sacrifices of caregivers. 
In Turkey, caregivers with a traditional family structure see 
themselves as religiously responsible for providing care for 
their family members who are sick, and they are merciful, 
compassionate, helpful, and self-sacrificing as also required by 
Islam. In our study, the total mean score of caregivers on the 
altruism scale was found to be 74.96±12.02. It is seen that 
caregivers scored above the average. When the literature is 
examined, although there is no study that measures altruistic 
EHKDYLRUV� RI� FDUHJLYHUV� LQ�7XUNH\�� LQ� WKH� VWXG\� RI� /|N� HW� DO��
(2015), caregivers compared the concept of caregiving to the 
example of a ‘devoted individual’, while in the studies of Tayaz 
(2018) and Zaybak (2012), it was stated that caregivers assumed 
the role of unconditional self-sacrifice (4,29,30). There are also 
examples from foreign literature. In their study with 
family-member caregivers, Klemz et al. (2015) found that 
cultural norms guided altruism and that medical and non-medi-
cal expenditures physically distanced the caregiver from the 
sick individual and reduced altruistic behaviors (31). In our 
study, reasons for high mean total altruism scores were found to 
possibly stem from factors such as giving care to loved ones, 
providing care devotedly and willingly, thinking that giving care 
is a sacrifice, level of close kinship with the person who is given 
care, and altruistic behaviors.
The mean score of caregivers on the total resilience scale was 
high (129.86±23.72). The mean score obtained from the total 
56$�ZDV�GHWHUPLQHG�DV��������������LQ�WKH�VWXG\�RI�8÷XUWD\�
(2019), 130.93±14.60 in the study of Erkan (2019), and 129.98 
in the study of Kahraman (2019) (32-34). Liu et al. (2018) found 
a high level of resilience in family members who provided care 
for their patients with cancer, and this was consistent with our 
findings (35). At this point, besides social support, it is possible 
to talk about the importance of giving care to the loved one, 
providing care voluntarily and devotedly, good family solidari-
ty, and the belief of the caregiver that the patient will recover 
faster if he/she gives quality care to his/her patient. 
In our study, the mean score of the ZCBS was found as 
30.20±13.05. In other studies conducted with caregivers, the 
mean score on the total Zarit Caregiver Burden Scale was found 
as 42.35 ± 20.26 by Altay et al. (2018), 32.61±14.83 by 

Özkan-Tuncay et al. (2015), 29.49±9.83 by Tayaz and Koç 
(2018), and 36.24±12.65 by Kars-Fertelli and Özkan-Tuncay 
(2019) (4, 36-38). The mean scores for care burden vary in 
studies. In our study, 52.6% of the caregivers stated that they felt 
a moderate level of care burden. Decadt et al. (2021) also found 
that caregivers experienced moderate levels of care burden (39). 
This result is consistent with our study. The reasons for mainly 
moderate levels of care burden felt by the caregivers in our 
study compared to the results of other studies may have been 
because the caregivers in our study had high levels of altruistic 
behaviors and resilience, the number of caregivers with chronic 
diseases was less, and the duration of care ranged between 3 to 
12 months. In addition, it can be said that the external support 
received by caregivers who were not self-sufficient while they 
were providing care played an important role in the moderate 
levels of care burden.

There was a statistically significant and positive relationship 
between caregivers' altruistic behaviors and resilience (p<0.01; 
U ���������$V�WKH�PHDQ�VFRUHV�RI�FDUHJLYHUV�RQ�WKH�WRWDO�DOWUXLVP�
scale increased, their mean scores on the total resilience scale 
LQFUHDVHG��DV�ZHOO��dHWLQ�HW�DO���������UHSRUWHG�WKDW�ZKHQ�SHRSOH�
had high levels of cohesion, even if conditions were not appro-
priate, they showed helpfulness, their resilience increased, and 
that there was a similar relationship between empathy and 
UHVLOLHQFH�������,Q�WKH�VWXG\�RI�/|N�HW�DO����������FDUHJLYHUV�ZKR�
believed that caregiving could not be performed without 
sacrifice said, “I usually forget myself; I think this is sacrifice. It 
cannot be done without sacrifice” (29). In the study conducted 
E\�8÷XUWD\���������D�SRVLWLYH�DQG�VLJQLILFDQW�UHODWLRQVKLS�ZDV�
found between the total score on the resilience scale and the 
mean score on the empathic thinking subscale. The “empathic 
thinking” subscale includes showing compassion and emotional 
empathy (32). Since altruistic behaviors include prosocial 
behaviors, it can be interpreted that caregivers' altruistic behav-
iors shown by helping, empathizing, and sacrificing may have 
increased their resilience. In Turkey, care is given to the sick 
individual selflessly, also as a requirement of Muslim origin, 
and because of the cultural structure. Especially in crowded 
families, the sick person is provided care by family members on 
a completely voluntary basis. It can be interpreted that the 
resilience of caregivers is high since this situation motivates 
them. In this study, a statistically significant and negative 
correlation was found between caregivers' altruistic behaviors 
DQG� FDUH� EXUGHQ� �S������� U � ���������$V� WKH� PHDQ� VFRUH� RI�
caregivers on the total altruism scale decreased, their total score 
on the burden of care increased. Although there was no study in 
the literature that was conducted with caregivers on altruistic 
EHKDYLRU�DQG�FDUHJLYHU�EXUGHQ��0LQJ�<HK�DQG�<XDQPD\�&KDQJ�
(2015) reported that altruistic behavior reduced the burden of 
FDUH� ������ ,Q� WKH� VWXG\� FRQGXFWHG� E\� $UVODQWDú� DQG� $GDQD�
(2012), extreme self-sacrifice and control behaviors by relatives 
in their relationships with the patient, the evaluation of warmth/-
closeness towards the patient, and the inability to separate their 
inner world from that of the patient were defined as emotional 
expression and it was concluded that as the emotional expres-
sion score of caregivers increased, the scores for the burden of 
care increased, as well (42). This result is not consistent with 

our study. It can be said that the burden of care increased 
because the evaluation of care as only a duty or a task that 
caregivers had to fulfill may have caused them to display 
attitudes away from self-sacrifice and benevolence, lacking 
empathy and compassion. The examination of the results of the 
regression analysis in our study indicated that altruistic behav-
iors of caregivers had an effect on their resilience and that an 
increase in caregivers' scores on altruistic behavior increased 
their resilience score statistically (p<0.05). It was determined 
that 24.1% of the variance in the level of caregivers’ resilience 
was due to the variance in the level of their altruistic behavior 
�5� ��������&DUHJLYHUV�ZKR�SURYLGH�FDUH�YROXQWDULO\��GHYRWHG-
ly, and without expecting anything in return will be individuals 
with better psychological well-being and coping mechanisms. 
Therefore, these caregivers may have higher levels of resilience.
In this study, the results of the regression analysis indicated that 
altruistic behavior of caregivers had an effect on the burden of 
care and that an increase in the altruistic behavior scores of 
caregivers caused a statistical decrease in the level of caregiver 
burden (p<0.05). It was found that 13.2% of the variance in the 
level of caregivers’ burden was due to the variance in the level 
RI�WKHLU�DOWUXLVP��5� ��������,Q�WKH�VWXG\�FRQGXFWHG�E\�0LQJ�
<HK�DQG�<XDQPD\�&KDQJ���������IDPLO\�FDUHJLYHUV�VWDWHG�WKDW�
one of their perceptions of caregiving was self-sacrifice, and it 
was found that family caregivers with better relationship 
quality, psychological well-being, and caregiving knowledge 
had a lower care burden (41).

Limitation of the Study
The results of the findings regarding the predictive effect of 
altruistic behaviors on resilience and care burden in caregivers 
of patients with cancer are limited only to the hospital where the 
data were collected and include the caregivers of patients with 
cancer in this hospital. In this study, the predictive effects of 
resilience and care burden in caregivers of patients with cancer 
were investigated. It does not include caregivers of patients 
diagnosed with other diseases.

CONCLUSIONS and RECOMMENDATIONS
Altruism consists of prosocial behaviors characterized by positive social 
behaviors. In our study, it was determined that the altruistic behaviors 
seen in the caregivers of patients with cancer significantly affected their 
resilience and care burden. The concepts of benevolence, compassion, 
mercy, self-sacrifice, and empathy which are seen in caregivers gained 
importance in our study. The altruistic behaviors seen in caregivers while 
they are providing care will both increase the quality of care and reduce 
the burden on the caregiver. For this reason, it is recommended to inform 
and educate caregivers about positive social behaviors. In addition, since 
the increase in the resilience of caregivers will also affect their 
altruistic behaviors, it can be recommended to design training 
programs for caregivers on coping mechanisms, effective 
psychological support, communication techniques, and coping 
with potential problems. It is recommended that health profes-
sionals should identify the problems and care burden of caregiv-
ers during caregiving, observe their altruistic behavior, and 
revise their shortcomings.
In the literature, there is limited research into the predictive 

effects of altruistic behaviors on resilience and care burden of 
caregivers of patients with cancer. Therefore, it is recommended 
to conduct quantitative, qualitative, and experimental studies on 
the topic. Moreover, it is thought that there is a need for experi-
mental studies that will contribute to the development of altruis-
tic behavior of caregivers in Turkey and the world and investi-
gate the effects of these behaviors on other factors.
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ABSTRACT
Objective: 
This study was conducted to investigate the predictive effect of altruistic behaviors on psycho-
logical resilience and care burden in caregivers of cancer patients.

Material and Methods:
The study consisted of 194 caregivers of 194 patients with cancer who were treated at the Hema-
tology-Oncology Service, Day Treatment Center and General Surgery Service of Dokuz Eylül 
University Hospital. The study data were collected by using four data collection tools, namely 
Patient and Caregiver Information Form, Altruism Scale, Resilience Scale for Adults, and 
Clinically Adapted Zarit Caregiver Burden Scale. The mean score of caregivers was 74.96±12.02 
on the total Altruism Scale, 129.86±23.72 on the total Resilience Scale for Adults and 
30.20±13.05 on the total Zarit Caregiver Burden Scale.

Results:
A statistically significant and positive correlation was found between caregivers’ scores on the 
altruism scale and resilience scale (p<0.01). The increase in altruistic behavior scores increased 
the resilience score (p<0.05). It was found that 24.1% of the variance in the level of caregivers’ 
resilience was caused by the variance in the level of their altruistic behavior. A statistically signif-
icant and negative correlation was found between caregivers' scores on the Altruism Scale and 
the Zarit Care Burden Scale (p<0.01). An increase in altruistic behavior scores caused a decrease 
in the level of caregiver burden (p<0.05). It was determined that 13.2% of the variance in the 
level of caregivers’ care burden was caused by the variance in their altruistic behavior.

Conclusion:
It was concluded that altruistic behaviors in caregivers of patients with cancer increased psycho-
logical resilience and reduced the burden of care. Nurses can take on an active role in increasing 
altruistic behavior that has an important role in the provision of effective care by caregivers.
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social support and depression affected resilience negatively 
(10). Altruistic behavior is an important factor in coping with 
unfavorable conditions healthily and increases resilience. There 
is a positive relationship between altruistic behavior and life 
satisfaction, and the predictor of life satisfaction is altruism. 
Therefore, while exhibiting an altruistic attitude, the individual 
simultaneously contributes to his mental health and becomes 
more resilient and satisfied with his current life. It has been 
determined that altruistic behavior has a positive relationship 
with psychological well-being (11). Üzar-Özçetin and Dursun 
reported that resilience had direct and indirect effects on the 
quality of life and care burden in caregivers (12).
Depression and anxiety are negative effects of care burden. The 
term caregiver burden is expressed as the physical, psychoso-
cial, or financial responses that can be experienced during the 
provision of care (13). Provision of home care for patients with 
cancer disrupts the routines of family members and causes the 
disease to enter the lives of family members completely. There-
fore, the balance of the family may deteriorate and a role change 
or loss of role may occur in family members. This situation may 
increase the stress in the family of the patient with cancer (14). 
Family member caregivers have reported problems that may 
occur in various situations, such as uncertainty about social 
roles, limitations in daily activities, nervousness in marriage and 
family relationships, distress, and deterioration in physical 
health (13). In a study by Branstatter et al., it was found that 
increased sacrifice in family member caregivers of palliative 
care patients was a meaning-preserving factor in the lives of 
FDUHJLYHUV�������,Q�WKH�VWXG\�RI�3DUPDNVÕ]���������LW�ZDV�IRXQG�
that altruism increased resilience (11).

Holistic care service forms the basis of nursing, which is a 
profession that helps maintain and develop the health of the 
family and the individual in society and aims to treat illness, 
rehabilitate the sick, and improve the quality of life in any case. 
Identification of factors affecting altruism, resilience, and the 
burden of care by the nurse who provides care for patients with 
cancer and is in constant communication with the caregivers of 
patients with cancer, and accordingly, conduction of interven-
tions to increase altruistic behavior in caregivers of patients 
with cancer may be effective in increasing the resilience of 
caregivers and reducing the burden of care. It is thought that the 
altruistic behavior of individuals who provide care for patients 
with cancer will have a predictive effect on individuals’ 
resilience and care burden. However, there are no research 
results on this subject. Therefore, this study will provide new 
data on this topic for the literature. This study was conducted to 
examine the predictive effect of altruistic behavior on resilience 
and care burden in caregivers of patients with cancer.

MATERIAL and METHODS
Ethical Considerations:
In accordance with the principles of the Helsinki Declaration, at 
the outset, necessary permissions were obtained from Dokuz 
Eylül University Ethics Committee for Non-Interventional 
Studies (date: April 12, 2021; protocol number: 6116-GOA; 
decision number: 2021/12-10), the head of the department of the 

related clinics where the research was conducted, and the 
authors who conducted the Turkish validity and reliability 
studies of the scales that were used in the study. In addition, oral 
and written consent of the caregivers who volunteered to partic-
ipate in the research were obtained after they were informed 
about the purpose of the research before the scales were applied. 
This study was conducted in accordance with research and 
publication ethics.

Design and Sample
This article was produced from the specialization thesis of 
$\úHJ�O�g]JH�ùHQ�DW�'RNX]�(\O�O�8QLYHUVLW\�2QFRORJ\�1XUVLQJ�
'HSDUWPHQW�XQGHU�WKH�VXSHUYLVLRQ�RI�(]JL�.DUDGD÷��7KH�VWXG\�
data were collected via face-to-face interviews from the 
caregivers of patients with cancer treated at the Hematolo-
gy-Oncology Service, Day Treatment Center, and General 
Surgery Service of a University Hospital in western Turkey 
between April and September 2021. The population of the study 
consisted of caregivers of all patients with cancer treated at the 
centers mentioned above, and the sample consisted of patient 
relatives who volunteered to participate in the study and met the 
inclusion criteria between April and September 2021. Accord-
ing to the inclusion criteria, the caregivers who could speak and 
understand Turkish, were literate, provided care for a patient 
with cancer for the first time, had been providing care for their 
patient for at least three months, were a family member of the 
patient, had no history of psychiatric disorder, and voluntarily 
participated in the study were included in the study. To 
determine the sample size, a power analysis was performed on 
the G*Power-3.1.9.2 software package. In the power analysis, it 
was determined that 194 individuals needed to be reached to 
achieve 99% power at a significance level of 0.05 and a confi-
dence interval of 95%. The sample of the study consisted of 194 
patients and their caregivers who met the study criteria.

Data collection tools
Data collection tools included a Patient and Caregiver Informa-
tion Form, the Altruism Scale, the Resilience Scale for Adults, 
and the Clinically Adapted Zarit Caregiver Burden Scale.

The Patient and Caregiver Information Form
This form is a 20-item questionnaire that was created by the 
researcher based on a literature review. It consists of questions 
about the sociodemographic characteristics of patients and 
caregivers (16-19).

The Altruism Scale 
This scale was developed by Perry London and Robert K Bower 
DQG�ZDV�DGDSWHG�LQWR�7XUNLVK�E\�&DQWH]��$úNÕQ��DQG�$NEDED�LQ�
1991. The scale, which consists of a total of 20 questions, was 
designed to measure four dimensions: family dimension, social 
dimension, benevolence dimension, and responsibility dimen-
sion. Each dimension consists of 5 items. A high score on the 
family sub-dimension indicates that the individual perceives 
his/her relatives, himself, and his family as helpful; a high score 
on the benevolence sub-dimension indicates that the person is 
helpful; a high score on the responsibility sub-dimension 
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INTRODUCTION
Cancer is a disease that disrupts harmony, creates stress, and 
affects the quality of life for patients who are diagnosed with 
this disease and their families (1). A caregiver is a person who 
helps a person that is in need of physical care and struggles with 
a disease free of charge. Due to the uncertainty of the course of 
the disease and the treatment process, people who provide care 
for the patient as well as patients with cancer are affected physi-
cally, emotionally, and socially. Factors such as the extension of 
care given to the patient and the patient's condition negatively 
affect the care provided for the patient and reduce the quality of 
life of caregivers (2). The involvement of caregivers in a holistic 
care approach is a very distressing and challenging process for 
caregivers. The caregiver can take on an unrequited self-sacri-
fice role when he/she feels intimacy and love towards the sick 
person (3,4).

The concept of altruism, which is integrated into the concept of 
sacrifice, is a moral attitude and view that accepts self-sacrifice 
for the good of others as a principle without expecting a benefit 
and is based on the idea and belief that the main responsibility 
of each person is to devote themselves to society and other 
people. At the same time, it involves behaviors that the person 
exhibits autonomously of his/her own will only for the benefit 
of others without expecting anything in return. The idea of 
sacrificing oneself to help others has long attracted attention 
(5,6). The origin of the concept of altruism, which is at the 
center of medical practice, goes back to the Hippocratic Oath. 
The concept of altruism, which was first introduced by the 
French positivist philosopher Auguste Comte in the early 
nineteenth century, is also a fundamental component of most 
religious traditions (6,7). Altruism is influenced by factors, such 
as "empathy", "degree of kinship", "attachment styles", "help-
fulness", "voluntariness", "compassion", and "tolerance". This 
concept is praised by all major religions. For example, in 
Deuteronomy, the fifth book of the Torah, the 15th verse reads 
�<RX�ZLOO�RSHQ�\RXU�KDQG�IRU�KLP�DQG�\RX�ZLOO�FHUWDLQO\�PHHW�
his needs" (5). In some studies, it has been argued that high 
kinship supports altruism. Regarding this, Darwin said, "I 
believe the difficulty, though overwhelming, is lessened or 
disappears when it is remembered that the choice can be applied 
to the family" (5).

Altruistic individuals engage in many positive social behaviors, 
such as helping others, taking responsibility, making donations, 
self-sacrificing, devoting themselves to others and society, 
being compassionate, being fair and democratic, having 
tolerance, being responsible, and being charitable (6). All these 
factors affect the concepts of resilience and burden of care in 
caregivers.
 The concept of resilience is defined as the ability of individuals 
to positively adapt to negative situations, such as exposure to 
significant health problems, a past trauma or threat, or familial 
or relational problems, to keep things under control, to 
overcome the problem, and to continue living in a positive way 
�������9DULRXV�VWXGLHV�KDYH�VKRZQ�WKDW�SDWLHQWV�ZLWK�FDQFHU��DV�
well as their relatives, experience depression, anxiety, and 
psychological distress. In a study, it was found that lack of 

indicates that the person takes responsibility at a high rate; a 
high score on the social sub-dimension indicates that the person 
participates in social activities. In the reliability study of the 
Altruism Scale in Turkey, the relationship between even- and 
odd-numbered questions on the scale was examined, and the 
correlation coefficient between them was found as 0.81 and 
significant (p<0.01) (20,21). In this study, Cronbach's alpha 
coefficient was found as 0.866.

The Resilience Scale for Adults 
This scale was developed by Friborg et al. (2005) and adapted 
LQWR�7XUNLVK�E\�%DVÕP�DQG�dHWLQ���������'XULQJ�WKH�DGDSWDWLRQ�
study, confirmatory factor analysis was performed on the scale 
by using two different samples (university students and bank 
employees) to increase the generalizability level of the study 
findings, and the 6-dimensional structure suggested by Fribog et 
DO�� ZDV� FRQILUPHG� �Ȥ� ������ GI ����� Ȥ��GI �����
506($ �������7/, ������&), �������7KH�VXE�GLPHQVLRQV�RI�
the 33-item scale are perception of self, planned future, 
structured style, social competence, family cohesion, and social 
resources. Cronbach's alpha reliability values of the sub-dimen-
sions ranged between 0.66 and 0.81 for the student sample and 
between 0.68 and 0.79 for the employee sample. Cronbach’s 
alpha coefficient for the total scale was found as 0.86 for both 
samples. In addition, test-retest reliability was found to range 
between 0.68 and 0.81. The answers are scored between 1 and 5, 
and items 1, 3, 4, 8, 11, 12, 13, 14, 15, 16, 23, 24, 25, 27, 31, and 
33 are reverse scored. High scores on the scale indicate high 
levels of resilience (22,23). In this study, Cronbach's alpha 
coefficient was found as 0.937.

The Clinically Adapted Zarit Caregiver 
Burden Scale 
The validity and reliability of the Turkish version of the ZCBS, 
which was developed by Zarit, Reever, and Bach-Peterson in 
������ZDV�FRQGXFWHG�E\�g]HU��<XUWWDú��DQG�$N\ÕO� ��������7KH�
scale was adapted to family caregivers of inpatients in internal 
medicine and surgery clinics. The eigenvalue of the ZCBS, 
which was reduced to 18 items, was found as 5.71 and the 
variance as 55.05. Cronbach's alpha value of the ZCBS is .82 for 
the test and .87 for the retest items. The test-retest coefficient of 
stability (validity of the scale) is .72. Each item is scored 
EHWZHHQ���DQG����ZLWK��� �QHYHU���� �UDUHO\���� �VRPHWLPHV���� �
TXLWH�RIWHQ��DQG��� �DOPRVW�DOZD\V��7RWDO�VFRUHV�UDQJH�IURP���WR�
72. The higher the total score is, the higher the caregiver burden 
is. The scores are interpreted as follows: <30, no burden; 30-59, 
PRGHUDWH�OHYHO�RI�EXUGHQ�������KLJK�OHYHO�RI�EXUGHQ����������,Q�
our study, Cronbach's alpha coefficient was found as 0.942.

Statistical Analysis
The data obtained in the research were analyzed on the SPSS 
(Statistical Package for Social Sciences) for Windows 25.0 
software package. Descriptive statistical methods (numbers, 
percentages, means, and standard deviation values) were used in 
data analysis. The normality of the data was checked by using 
normality tests and kurtosis and skewness values. The analyses 
included independent samples t-test, F test for comparison of 

PRUH�WKDQ�WZR�JURXSV��RQH�ZD\�DQDO\VLV�RI�YDULDQFH��$129$���
Bonferroni test for post-hoc comparisons, Cronbach’s alpha 
coefficient, Pearson correlation analysis, and linear regression 
analysis.

RESULTS
In our study, 75.3% of caregivers were female and 24.7% were 
male. The mean age of caregivers was 41.68±13.19, the mean 
duration of the care was calculated as 400.84±54.38 (days). 
Also, 75.3% of caregivers had high school education or above, 
68% were married, and 32% were single. It was found that 
45.9% of them were employed and that 54.1% were not 
employed. Regarding the relation between the patient and the 
caregiver, 28.4% of them were spouses, 37.6% were the 
patient’s son or daughter, and 6.2% were the patient’s daugh-
ter-in-law or son-in-law. It was also found that 51.5% of the 
caregivers were self-sufficient in caregiving, 46.9% received 
support, and 50.5% of the caregivers had another dependent. In 
addition, 19.6% of caregivers had a chronic disease, and the 
most common chronic disease was hypertension. Apart from 
these, 64.4% of caregivers lived in the same house with the 
patient and 59.8% considered providing care as a duty, 42.3% as 
a sacrifice, and 25.8% as an obligation. Furthermore, 7.2% 
thought that providing care exhausted the caregiver (Table I). 
The mean total scores obtained from scales were 74.96±12.02 
for Altruism Scale, 129.86±23.72 for the RSA, and 30.20±13.05 
for the ZCBS (Table II).

According to the analysis of the altruism scale, the social 
sub-dimension scores showed a statistically significant differ-
ence according to education level (p<0.05). The scores of the 
caregivers with a high school or above education were higher 
(p: 0.048; t: -2.011). The responsibility sub-dimension scores 
showed a statistically significant difference according to the 
marital status of the caregivers (p<0.05). The scores of married 
caregivers were higher than those of the single (p: 0.031; t: 
2.182). The benevolence sub-dimension scores showed a statis-
tically significant difference according to the self-sufficiency 
status of caregivers while they are giving care (p<0.05). It was 
determined that the caregivers who stated that they were 
self-sufficient while giving care had higher scores (p: 0.005; t: 
2.844). The scores of caregivers on the social (p: 0.043; t: 
-2.035) and benevolence (p: 0.002; t:-3.166) sub-dimensions 
showed a statistically significant difference according to wheth-
er they received support while giving care. The scores of the 
caregivers who received support for care were lower. The scores 
of the caregivers who had other dependents in addition to the 
patient who they provided care for on the benevolence sub-di-
mension showed a statistically significant difference (p<0.05). 
The scores of the caregivers who had other dependents were 
higher (p: 0.037; t: 2.106). The scores of caregivers on the 
sub-dimensions of the altruism scale showed a statistically 
significant difference according to whether they had chronic 
diseases (p<0.05). The scores of the caregivers without chronic 
diseases were higher (p: 0.002; t: -3.149). The social sub-dimen-
sion scores of caregivers who considered giving care as an 
obligation showed a statistically significant difference (p<0.05). 

Table I : Descriptive and care-related characteristics  of caregivers (n: 194) Table II: Descriptive statistics and reliability levels of the scores of caregivers 
obtained from the altruism scale, the resilience scale for adults, and the Zarit 
caregiver burden scale adapted to the clinic (n:194)

The scores of the caregivers who considered giving care as an 
obligation were lower (p: 0.015; t:-2.460) (Table III).
In this study, the scores of caregivers on the total ZCBS showed 
a statistically significant difference according to caregivers’ 
education status, employment status, relation with the patient, 
chronic disease status, and what it meant to provide care for 
their patients (p<0.05). It was found that the burden of caregiv-
ers who had primary school or below education was higher (p: 
0.000; t: 3.699). Caregivers who did not work were found to 
have a higher burden of care (p: 0.019; t:  -2.367). In cases 
where the caregiver was the patient’s daughter- or son-in-law, 
the burden of care was found to be higher than in other relations 
(p: 0.001; F: 5.363). The burden of caregivers who stated that 
they were not self-sufficient in providing care was higher (p: 
0.005; t: -2.848). The burden of caregivers who received 
caregiving support was higher (p: 0.038; t: 2.087). It was found 
that caregivers with chronic diseases had a higher burden of care 
(p: 0.006; t: 2.768). Individuals who considered giving care as a 
duty (p: 0.000; t: 3.915), who saw it as an obligation (p: 0.001; 
t: 3.341), and who thought that providing care exhausted the 
caregiver (p: 0.004; t: 3.300) had higher care burden (Table III).

In this study, the scores of caregivers on the total RSA (p: 0.028; 
t: 2.211) and structured style (p: 0.000; t: -3.631) and perception 
of self (p: 0.006; t: -2.793) sub-dimensions showed a statistical-
ly significant difference according to their education level 
(p<0.05). The scores of the caregivers with high school or above 
education were higher. The scores on the family cohesion 
sub-dimension of the RSA showed a statistically significant 
difference according to the marital status of the caregivers 
(p<0.05). The resilience scores of married caregivers were 
higher than those of the single (p: 0.011; t: 2.554). The scores of 
caregivers on the structured style (p: 0.045; t: 2.016), planned 
future (p: 0.036; t: 2.110), and perception of self (p: 0.006; t: 
2.726) sub-dimensions showed a statistically significant differ-
ence according to their employment status (p<0.05). The scores 
of working caregivers were higher than those of non-working 
ones. The scores of caregivers on the total RSA and all its 
sub-dimensions showed a statistically significant difference 
according to whether they had a chronic disease (p<0.05). The 
scores of caregivers with chronic diseases were lower. The 
scores of the caregivers who considered giving care as a duty on 
the total RSA (p: 0.023; t: -2.299), structured style (p: 0.018; t: 
-2.387), perception of self (p: 0.041; t: -2.053), and social 
resources (p: 0.004; t: -2.914) sub-dimensions showed a statisti-
cally significant difference (p<0.05). The scores of those who 
stated that giving care was a duty were lower. The scores of the 

caregivers who considered giving care as an obligation on the 
total RSA (p: 0.0453; t: -2.036), planned future (p: 0.041; t: 
-2.057), and family cohesion (p: 0.023; t: 2.296) showed a 

statistically significant difference (p<0.05). 
The scores of those who considered giving care as an obligation 
ZHUH�ORZHU��7DEOH�,9���

There was a statistically significant and positive relationship 
EHWZHHQ�FDUHJLYHUV
�DOWUXLVP�DQG�UHVLOLHQFH��S�������U ���������
As the total scores of caregivers on the altruism scale increased, 
their total resilience scores increased, as well. There was a 
statistically significant and negative correlation between 
caregivers' altruistic behaviors and care burden (p<0.01: 
U ���������$V� WKH� WRWDO� VFRUH�RI� WKH�FDUHJLYHUV�RQ� WKH�DOWUXLVP�
scale decreased, their total burden of care score increased. A 
statistically significant and negative correlation was found 
between caregivers' burden of care and resilience (p<0.01: 
U ���������$V�FDUHJLYHUV¶�WRWDO�EXUGHQ�RI�FDUH�VFRUHV�GHFUHDVHG��
WKHLU�WRWDO�UHVLOLHQFH�VFRUHV�LQFUHDVHG��7DEOH�9��

Table V: The Relationship between the scores of caregivers on the altruism 
scale, the resilience scale, and the Zarit caregiver burden scale (n:194)

In this study, regression analysis was performed to determine 
the predictive effect of altruistic behaviors in caregivers of 
patients with cancer on caregivers’ resilience. When the results 
ZHUH�H[DPLQHG�� LW�ZDV�IRXQG�WKDW�) �������LQ�WKH�ILUVW�PRGHO�
and that models were found to be statistically significant 
(p<0.05). It was determined that caregivers’ altruistic behaviors 
had an effect on their resilience and that an increase in caregiv-
ers' altruistic behavior scores increased their resilience score 
statistically (p<0.05). In addition, it was determined that 24.1% 
of the variance in the resilience level of caregivers was due to 
WKH�YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVWLF�EHKDYLRUV��5� ��������
,Q� WKH� VHFRQG� PRGHO�� LW� ZDV� IRXQG� WKDW� ) ������� DQG� WKDW�
models were statistically significant (p<0.05). It was 
determined that caregivers’ altruistic behaviors had an effect on 
the burden of care and that an increase in caregivers’ altruistic 
behavior scores caused a statistical decrease in the level of their 
burden (p<0.05). In addition, it was found that 13.2% of the 
variance in the level of caregivers’ care burden was due to the 
YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVP��5� ��������7DEOH�9,��

Table VI: The predictive effect of altruistic behaviors on the resilience and care 
burden of caregivers of patients with cancer (n:194)

DISCUSSION
In our study, 59.8% of the caregivers stated that they saw 
providing care for their patients as a duty, while 42.3% saw it as 
a sacrifice. Although the majority of caregivers considered 
providing care for their patients as a duty, the number of 
caregivers who stated they saw it as a sacrifice was also quite 

high. There are studies in the literature that support both 
ILQGLQJV�� )RU� H[DPSOH�� WKH� UHVXOWV� RI� 7DUÕ�6HOoXN� DQG� $YFÕ�
�������� .ULVWDQL� HW� DO�� �������� DQG�<HúLO� HW� DO�� ������� VKRZ�
parallelism with our study in terms of these findings (26-28). 
The reasons for seeing providing care as duty may include cases 
where the caregiver is the patient's son/daughter or spouse, 
he/she takes on the burden of care conscientiously, and he/she 
thinks that they have to take care of the spouse or mother/father 
who is sick due to the feudal cultural structure and Muslim 
origin of Turkey, and because there is no one else to take care of 
the patient. Reasons for seeing the provision of care as a 
sacrifice may include cases where the caregiver is compassion-
ate and volunteering, he/she provides care for the patient 
willingly, or he/she loves the patient very much. In our study, 
when the caregivers were asked what it meant to care for their 
patient, they used expressions such as "We promised in sickness 
and in health”, “I love my mother very much”, “I would do 
anything for her”, and “I would give my life for my child if 
necessary". These statements show the sacrifices of caregivers. 
In Turkey, caregivers with a traditional family structure see 
themselves as religiously responsible for providing care for 
their family members who are sick, and they are merciful, 
compassionate, helpful, and self-sacrificing as also required by 
Islam. In our study, the total mean score of caregivers on the 
altruism scale was found to be 74.96±12.02. It is seen that 
caregivers scored above the average. When the literature is 
examined, although there is no study that measures altruistic 
EHKDYLRUV� RI� FDUHJLYHUV� LQ�7XUNH\�� LQ� WKH� VWXG\� RI� /|N� HW� DO��
(2015), caregivers compared the concept of caregiving to the 
example of a ‘devoted individual’, while in the studies of Tayaz 
(2018) and Zaybak (2012), it was stated that caregivers assumed 
the role of unconditional self-sacrifice (4,29,30). There are also 
examples from foreign literature. In their study with 
family-member caregivers, Klemz et al. (2015) found that 
cultural norms guided altruism and that medical and non-medi-
cal expenditures physically distanced the caregiver from the 
sick individual and reduced altruistic behaviors (31). In our 
study, reasons for high mean total altruism scores were found to 
possibly stem from factors such as giving care to loved ones, 
providing care devotedly and willingly, thinking that giving care 
is a sacrifice, level of close kinship with the person who is given 
care, and altruistic behaviors.
The mean score of caregivers on the total resilience scale was 
high (129.86±23.72). The mean score obtained from the total 
56$�ZDV�GHWHUPLQHG�DV��������������LQ�WKH�VWXG\�RI�8÷XUWD\�
(2019), 130.93±14.60 in the study of Erkan (2019), and 129.98 
in the study of Kahraman (2019) (32-34). Liu et al. (2018) found 
a high level of resilience in family members who provided care 
for their patients with cancer, and this was consistent with our 
findings (35). At this point, besides social support, it is possible 
to talk about the importance of giving care to the loved one, 
providing care voluntarily and devotedly, good family solidari-
ty, and the belief of the caregiver that the patient will recover 
faster if he/she gives quality care to his/her patient. 
In our study, the mean score of the ZCBS was found as 
30.20±13.05. In other studies conducted with caregivers, the 
mean score on the total Zarit Caregiver Burden Scale was found 
as 42.35 ± 20.26 by Altay et al. (2018), 32.61±14.83 by 

Özkan-Tuncay et al. (2015), 29.49±9.83 by Tayaz and Koç 
(2018), and 36.24±12.65 by Kars-Fertelli and Özkan-Tuncay 
(2019) (4, 36-38). The mean scores for care burden vary in 
studies. In our study, 52.6% of the caregivers stated that they felt 
a moderate level of care burden. Decadt et al. (2021) also found 
that caregivers experienced moderate levels of care burden (39). 
This result is consistent with our study. The reasons for mainly 
moderate levels of care burden felt by the caregivers in our 
study compared to the results of other studies may have been 
because the caregivers in our study had high levels of altruistic 
behaviors and resilience, the number of caregivers with chronic 
diseases was less, and the duration of care ranged between 3 to 
12 months. In addition, it can be said that the external support 
received by caregivers who were not self-sufficient while they 
were providing care played an important role in the moderate 
levels of care burden.

There was a statistically significant and positive relationship 
between caregivers' altruistic behaviors and resilience (p<0.01; 
U ���������$V�WKH�PHDQ�VFRUHV�RI�FDUHJLYHUV�RQ�WKH�WRWDO�DOWUXLVP�
scale increased, their mean scores on the total resilience scale 
LQFUHDVHG��DV�ZHOO��dHWLQ�HW�DO���������UHSRUWHG�WKDW�ZKHQ�SHRSOH�
had high levels of cohesion, even if conditions were not appro-
priate, they showed helpfulness, their resilience increased, and 
that there was a similar relationship between empathy and 
UHVLOLHQFH�������,Q�WKH�VWXG\�RI�/|N�HW�DO����������FDUHJLYHUV�ZKR�
believed that caregiving could not be performed without 
sacrifice said, “I usually forget myself; I think this is sacrifice. It 
cannot be done without sacrifice” (29). In the study conducted 
E\�8÷XUWD\���������D�SRVLWLYH�DQG�VLJQLILFDQW�UHODWLRQVKLS�ZDV�
found between the total score on the resilience scale and the 
mean score on the empathic thinking subscale. The “empathic 
thinking” subscale includes showing compassion and emotional 
empathy (32). Since altruistic behaviors include prosocial 
behaviors, it can be interpreted that caregivers' altruistic behav-
iors shown by helping, empathizing, and sacrificing may have 
increased their resilience. In Turkey, care is given to the sick 
individual selflessly, also as a requirement of Muslim origin, 
and because of the cultural structure. Especially in crowded 
families, the sick person is provided care by family members on 
a completely voluntary basis. It can be interpreted that the 
resilience of caregivers is high since this situation motivates 
them. In this study, a statistically significant and negative 
correlation was found between caregivers' altruistic behaviors 
DQG� FDUH� EXUGHQ� �S������� U � ���������$V� WKH� PHDQ� VFRUH� RI�
caregivers on the total altruism scale decreased, their total score 
on the burden of care increased. Although there was no study in 
the literature that was conducted with caregivers on altruistic 
EHKDYLRU�DQG�FDUHJLYHU�EXUGHQ��0LQJ�<HK�DQG�<XDQPD\�&KDQJ�
(2015) reported that altruistic behavior reduced the burden of 
FDUH� ������ ,Q� WKH� VWXG\� FRQGXFWHG� E\� $UVODQWDú� DQG� $GDQD�
(2012), extreme self-sacrifice and control behaviors by relatives 
in their relationships with the patient, the evaluation of warmth/-
closeness towards the patient, and the inability to separate their 
inner world from that of the patient were defined as emotional 
expression and it was concluded that as the emotional expres-
sion score of caregivers increased, the scores for the burden of 
care increased, as well (42). This result is not consistent with 

our study. It can be said that the burden of care increased 
because the evaluation of care as only a duty or a task that 
caregivers had to fulfill may have caused them to display 
attitudes away from self-sacrifice and benevolence, lacking 
empathy and compassion. The examination of the results of the 
regression analysis in our study indicated that altruistic behav-
iors of caregivers had an effect on their resilience and that an 
increase in caregivers' scores on altruistic behavior increased 
their resilience score statistically (p<0.05). It was determined 
that 24.1% of the variance in the level of caregivers’ resilience 
was due to the variance in the level of their altruistic behavior 
�5� ��������&DUHJLYHUV�ZKR�SURYLGH�FDUH�YROXQWDULO\��GHYRWHG-
ly, and without expecting anything in return will be individuals 
with better psychological well-being and coping mechanisms. 
Therefore, these caregivers may have higher levels of resilience.
In this study, the results of the regression analysis indicated that 
altruistic behavior of caregivers had an effect on the burden of 
care and that an increase in the altruistic behavior scores of 
caregivers caused a statistical decrease in the level of caregiver 
burden (p<0.05). It was found that 13.2% of the variance in the 
level of caregivers’ burden was due to the variance in the level 
RI�WKHLU�DOWUXLVP��5� ��������,Q�WKH�VWXG\�FRQGXFWHG�E\�0LQJ�
<HK�DQG�<XDQPD\�&KDQJ���������IDPLO\�FDUHJLYHUV�VWDWHG�WKDW�
one of their perceptions of caregiving was self-sacrifice, and it 
was found that family caregivers with better relationship 
quality, psychological well-being, and caregiving knowledge 
had a lower care burden (41).

Limitation of the Study
The results of the findings regarding the predictive effect of 
altruistic behaviors on resilience and care burden in caregivers 
of patients with cancer are limited only to the hospital where the 
data were collected and include the caregivers of patients with 
cancer in this hospital. In this study, the predictive effects of 
resilience and care burden in caregivers of patients with cancer 
were investigated. It does not include caregivers of patients 
diagnosed with other diseases.

CONCLUSIONS and RECOMMENDATIONS
Altruism consists of prosocial behaviors characterized by positive social 
behaviors. In our study, it was determined that the altruistic behaviors 
seen in the caregivers of patients with cancer significantly affected their 
resilience and care burden. The concepts of benevolence, compassion, 
mercy, self-sacrifice, and empathy which are seen in caregivers gained 
importance in our study. The altruistic behaviors seen in caregivers while 
they are providing care will both increase the quality of care and reduce 
the burden on the caregiver. For this reason, it is recommended to inform 
and educate caregivers about positive social behaviors. In addition, since 
the increase in the resilience of caregivers will also affect their 
altruistic behaviors, it can be recommended to design training 
programs for caregivers on coping mechanisms, effective 
psychological support, communication techniques, and coping 
with potential problems. It is recommended that health profes-
sionals should identify the problems and care burden of caregiv-
ers during caregiving, observe their altruistic behavior, and 
revise their shortcomings.
In the literature, there is limited research into the predictive 

effects of altruistic behaviors on resilience and care burden of 
caregivers of patients with cancer. Therefore, it is recommended 
to conduct quantitative, qualitative, and experimental studies on 
the topic. Moreover, it is thought that there is a need for experi-
mental studies that will contribute to the development of altruis-
tic behavior of caregivers in Turkey and the world and investi-
gate the effects of these behaviors on other factors.
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ABSTRACT
Objective: 
This study was conducted to investigate the predictive effect of altruistic behaviors on psycho-
logical resilience and care burden in caregivers of cancer patients.

Material and Methods:
The study consisted of 194 caregivers of 194 patients with cancer who were treated at the Hema-
tology-Oncology Service, Day Treatment Center and General Surgery Service of Dokuz Eylül 
University Hospital. The study data were collected by using four data collection tools, namely 
Patient and Caregiver Information Form, Altruism Scale, Resilience Scale for Adults, and 
Clinically Adapted Zarit Caregiver Burden Scale. The mean score of caregivers was 74.96±12.02 
on the total Altruism Scale, 129.86±23.72 on the total Resilience Scale for Adults and 
30.20±13.05 on the total Zarit Caregiver Burden Scale.

Results:
A statistically significant and positive correlation was found between caregivers’ scores on the 
altruism scale and resilience scale (p<0.01). The increase in altruistic behavior scores increased 
the resilience score (p<0.05). It was found that 24.1% of the variance in the level of caregivers’ 
resilience was caused by the variance in the level of their altruistic behavior. A statistically signif-
icant and negative correlation was found between caregivers' scores on the Altruism Scale and 
the Zarit Care Burden Scale (p<0.01). An increase in altruistic behavior scores caused a decrease 
in the level of caregiver burden (p<0.05). It was determined that 13.2% of the variance in the 
level of caregivers’ care burden was caused by the variance in their altruistic behavior.

Conclusion:
It was concluded that altruistic behaviors in caregivers of patients with cancer increased psycho-
logical resilience and reduced the burden of care. Nurses can take on an active role in increasing 
altruistic behavior that has an important role in the provision of effective care by caregivers.
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social support and depression affected resilience negatively 
(10). Altruistic behavior is an important factor in coping with 
unfavorable conditions healthily and increases resilience. There 
is a positive relationship between altruistic behavior and life 
satisfaction, and the predictor of life satisfaction is altruism. 
Therefore, while exhibiting an altruistic attitude, the individual 
simultaneously contributes to his mental health and becomes 
more resilient and satisfied with his current life. It has been 
determined that altruistic behavior has a positive relationship 
with psychological well-being (11). Üzar-Özçetin and Dursun 
reported that resilience had direct and indirect effects on the 
quality of life and care burden in caregivers (12).
Depression and anxiety are negative effects of care burden. The 
term caregiver burden is expressed as the physical, psychoso-
cial, or financial responses that can be experienced during the 
provision of care (13). Provision of home care for patients with 
cancer disrupts the routines of family members and causes the 
disease to enter the lives of family members completely. There-
fore, the balance of the family may deteriorate and a role change 
or loss of role may occur in family members. This situation may 
increase the stress in the family of the patient with cancer (14). 
Family member caregivers have reported problems that may 
occur in various situations, such as uncertainty about social 
roles, limitations in daily activities, nervousness in marriage and 
family relationships, distress, and deterioration in physical 
health (13). In a study by Branstatter et al., it was found that 
increased sacrifice in family member caregivers of palliative 
care patients was a meaning-preserving factor in the lives of 
FDUHJLYHUV�������,Q�WKH�VWXG\�RI�3DUPDNVÕ]���������LW�ZDV�IRXQG�
that altruism increased resilience (11).

Holistic care service forms the basis of nursing, which is a 
profession that helps maintain and develop the health of the 
family and the individual in society and aims to treat illness, 
rehabilitate the sick, and improve the quality of life in any case. 
Identification of factors affecting altruism, resilience, and the 
burden of care by the nurse who provides care for patients with 
cancer and is in constant communication with the caregivers of 
patients with cancer, and accordingly, conduction of interven-
tions to increase altruistic behavior in caregivers of patients 
with cancer may be effective in increasing the resilience of 
caregivers and reducing the burden of care. It is thought that the 
altruistic behavior of individuals who provide care for patients 
with cancer will have a predictive effect on individuals’ 
resilience and care burden. However, there are no research 
results on this subject. Therefore, this study will provide new 
data on this topic for the literature. This study was conducted to 
examine the predictive effect of altruistic behavior on resilience 
and care burden in caregivers of patients with cancer.

MATERIAL and METHODS
Ethical Considerations:
In accordance with the principles of the Helsinki Declaration, at 
the outset, necessary permissions were obtained from Dokuz 
Eylül University Ethics Committee for Non-Interventional 
Studies (date: April 12, 2021; protocol number: 6116-GOA; 
decision number: 2021/12-10), the head of the department of the 

related clinics where the research was conducted, and the 
authors who conducted the Turkish validity and reliability 
studies of the scales that were used in the study. In addition, oral 
and written consent of the caregivers who volunteered to partic-
ipate in the research were obtained after they were informed 
about the purpose of the research before the scales were applied. 
This study was conducted in accordance with research and 
publication ethics.

Design and Sample
This article was produced from the specialization thesis of 
$\úHJ�O�g]JH�ùHQ�DW�'RNX]�(\O�O�8QLYHUVLW\�2QFRORJ\�1XUVLQJ�
'HSDUWPHQW�XQGHU�WKH�VXSHUYLVLRQ�RI�(]JL�.DUDGD÷��7KH�VWXG\�
data were collected via face-to-face interviews from the 
caregivers of patients with cancer treated at the Hematolo-
gy-Oncology Service, Day Treatment Center, and General 
Surgery Service of a University Hospital in western Turkey 
between April and September 2021. The population of the study 
consisted of caregivers of all patients with cancer treated at the 
centers mentioned above, and the sample consisted of patient 
relatives who volunteered to participate in the study and met the 
inclusion criteria between April and September 2021. Accord-
ing to the inclusion criteria, the caregivers who could speak and 
understand Turkish, were literate, provided care for a patient 
with cancer for the first time, had been providing care for their 
patient for at least three months, were a family member of the 
patient, had no history of psychiatric disorder, and voluntarily 
participated in the study were included in the study. To 
determine the sample size, a power analysis was performed on 
the G*Power-3.1.9.2 software package. In the power analysis, it 
was determined that 194 individuals needed to be reached to 
achieve 99% power at a significance level of 0.05 and a confi-
dence interval of 95%. The sample of the study consisted of 194 
patients and their caregivers who met the study criteria.

Data collection tools
Data collection tools included a Patient and Caregiver Informa-
tion Form, the Altruism Scale, the Resilience Scale for Adults, 
and the Clinically Adapted Zarit Caregiver Burden Scale.

The Patient and Caregiver Information Form
This form is a 20-item questionnaire that was created by the 
researcher based on a literature review. It consists of questions 
about the sociodemographic characteristics of patients and 
caregivers (16-19).

The Altruism Scale 
This scale was developed by Perry London and Robert K Bower 
DQG�ZDV�DGDSWHG�LQWR�7XUNLVK�E\�&DQWH]��$úNÕQ��DQG�$NEDED�LQ�
1991. The scale, which consists of a total of 20 questions, was 
designed to measure four dimensions: family dimension, social 
dimension, benevolence dimension, and responsibility dimen-
sion. Each dimension consists of 5 items. A high score on the 
family sub-dimension indicates that the individual perceives 
his/her relatives, himself, and his family as helpful; a high score 
on the benevolence sub-dimension indicates that the person is 
helpful; a high score on the responsibility sub-dimension 
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INTRODUCTION
Cancer is a disease that disrupts harmony, creates stress, and 
affects the quality of life for patients who are diagnosed with 
this disease and their families (1). A caregiver is a person who 
helps a person that is in need of physical care and struggles with 
a disease free of charge. Due to the uncertainty of the course of 
the disease and the treatment process, people who provide care 
for the patient as well as patients with cancer are affected physi-
cally, emotionally, and socially. Factors such as the extension of 
care given to the patient and the patient's condition negatively 
affect the care provided for the patient and reduce the quality of 
life of caregivers (2). The involvement of caregivers in a holistic 
care approach is a very distressing and challenging process for 
caregivers. The caregiver can take on an unrequited self-sacri-
fice role when he/she feels intimacy and love towards the sick 
person (3,4).

The concept of altruism, which is integrated into the concept of 
sacrifice, is a moral attitude and view that accepts self-sacrifice 
for the good of others as a principle without expecting a benefit 
and is based on the idea and belief that the main responsibility 
of each person is to devote themselves to society and other 
people. At the same time, it involves behaviors that the person 
exhibits autonomously of his/her own will only for the benefit 
of others without expecting anything in return. The idea of 
sacrificing oneself to help others has long attracted attention 
(5,6). The origin of the concept of altruism, which is at the 
center of medical practice, goes back to the Hippocratic Oath. 
The concept of altruism, which was first introduced by the 
French positivist philosopher Auguste Comte in the early 
nineteenth century, is also a fundamental component of most 
religious traditions (6,7). Altruism is influenced by factors, such 
as "empathy", "degree of kinship", "attachment styles", "help-
fulness", "voluntariness", "compassion", and "tolerance". This 
concept is praised by all major religions. For example, in 
Deuteronomy, the fifth book of the Torah, the 15th verse reads 
�<RX�ZLOO�RSHQ�\RXU�KDQG�IRU�KLP�DQG�\RX�ZLOO�FHUWDLQO\�PHHW�
his needs" (5). In some studies, it has been argued that high 
kinship supports altruism. Regarding this, Darwin said, "I 
believe the difficulty, though overwhelming, is lessened or 
disappears when it is remembered that the choice can be applied 
to the family" (5).

Altruistic individuals engage in many positive social behaviors, 
such as helping others, taking responsibility, making donations, 
self-sacrificing, devoting themselves to others and society, 
being compassionate, being fair and democratic, having 
tolerance, being responsible, and being charitable (6). All these 
factors affect the concepts of resilience and burden of care in 
caregivers.
 The concept of resilience is defined as the ability of individuals 
to positively adapt to negative situations, such as exposure to 
significant health problems, a past trauma or threat, or familial 
or relational problems, to keep things under control, to 
overcome the problem, and to continue living in a positive way 
�������9DULRXV�VWXGLHV�KDYH�VKRZQ�WKDW�SDWLHQWV�ZLWK�FDQFHU��DV�
well as their relatives, experience depression, anxiety, and 
psychological distress. In a study, it was found that lack of 

indicates that the person takes responsibility at a high rate; a 
high score on the social sub-dimension indicates that the person 
participates in social activities. In the reliability study of the 
Altruism Scale in Turkey, the relationship between even- and 
odd-numbered questions on the scale was examined, and the 
correlation coefficient between them was found as 0.81 and 
significant (p<0.01) (20,21). In this study, Cronbach's alpha 
coefficient was found as 0.866.

The Resilience Scale for Adults 
This scale was developed by Friborg et al. (2005) and adapted 
LQWR�7XUNLVK�E\�%DVÕP�DQG�dHWLQ���������'XULQJ�WKH�DGDSWDWLRQ�
study, confirmatory factor analysis was performed on the scale 
by using two different samples (university students and bank 
employees) to increase the generalizability level of the study 
findings, and the 6-dimensional structure suggested by Fribog et 
DO�� ZDV� FRQILUPHG� �Ȥ� ������ GI ����� Ȥ��GI �����
506($ �������7/, ������&), �������7KH�VXE�GLPHQVLRQV�RI�
the 33-item scale are perception of self, planned future, 
structured style, social competence, family cohesion, and social 
resources. Cronbach's alpha reliability values of the sub-dimen-
sions ranged between 0.66 and 0.81 for the student sample and 
between 0.68 and 0.79 for the employee sample. Cronbach’s 
alpha coefficient for the total scale was found as 0.86 for both 
samples. In addition, test-retest reliability was found to range 
between 0.68 and 0.81. The answers are scored between 1 and 5, 
and items 1, 3, 4, 8, 11, 12, 13, 14, 15, 16, 23, 24, 25, 27, 31, and 
33 are reverse scored. High scores on the scale indicate high 
levels of resilience (22,23). In this study, Cronbach's alpha 
coefficient was found as 0.937.

The Clinically Adapted Zarit Caregiver 
Burden Scale 
The validity and reliability of the Turkish version of the ZCBS, 
which was developed by Zarit, Reever, and Bach-Peterson in 
������ZDV�FRQGXFWHG�E\�g]HU��<XUWWDú��DQG�$N\ÕO� ��������7KH�
scale was adapted to family caregivers of inpatients in internal 
medicine and surgery clinics. The eigenvalue of the ZCBS, 
which was reduced to 18 items, was found as 5.71 and the 
variance as 55.05. Cronbach's alpha value of the ZCBS is .82 for 
the test and .87 for the retest items. The test-retest coefficient of 
stability (validity of the scale) is .72. Each item is scored 
EHWZHHQ���DQG����ZLWK��� �QHYHU���� �UDUHO\���� �VRPHWLPHV���� �
TXLWH�RIWHQ��DQG��� �DOPRVW�DOZD\V��7RWDO�VFRUHV�UDQJH�IURP���WR�
72. The higher the total score is, the higher the caregiver burden 
is. The scores are interpreted as follows: <30, no burden; 30-59, 
PRGHUDWH�OHYHO�RI�EXUGHQ�������KLJK�OHYHO�RI�EXUGHQ����������,Q�
our study, Cronbach's alpha coefficient was found as 0.942.

Statistical Analysis
The data obtained in the research were analyzed on the SPSS 
(Statistical Package for Social Sciences) for Windows 25.0 
software package. Descriptive statistical methods (numbers, 
percentages, means, and standard deviation values) were used in 
data analysis. The normality of the data was checked by using 
normality tests and kurtosis and skewness values. The analyses 
included independent samples t-test, F test for comparison of 

PRUH�WKDQ�WZR�JURXSV��RQH�ZD\�DQDO\VLV�RI�YDULDQFH��$129$���
Bonferroni test for post-hoc comparisons, Cronbach’s alpha 
coefficient, Pearson correlation analysis, and linear regression 
analysis.

RESULTS
In our study, 75.3% of caregivers were female and 24.7% were 
male. The mean age of caregivers was 41.68±13.19, the mean 
duration of the care was calculated as 400.84±54.38 (days). 
Also, 75.3% of caregivers had high school education or above, 
68% were married, and 32% were single. It was found that 
45.9% of them were employed and that 54.1% were not 
employed. Regarding the relation between the patient and the 
caregiver, 28.4% of them were spouses, 37.6% were the 
patient’s son or daughter, and 6.2% were the patient’s daugh-
ter-in-law or son-in-law. It was also found that 51.5% of the 
caregivers were self-sufficient in caregiving, 46.9% received 
support, and 50.5% of the caregivers had another dependent. In 
addition, 19.6% of caregivers had a chronic disease, and the 
most common chronic disease was hypertension. Apart from 
these, 64.4% of caregivers lived in the same house with the 
patient and 59.8% considered providing care as a duty, 42.3% as 
a sacrifice, and 25.8% as an obligation. Furthermore, 7.2% 
thought that providing care exhausted the caregiver (Table I). 
The mean total scores obtained from scales were 74.96±12.02 
for Altruism Scale, 129.86±23.72 for the RSA, and 30.20±13.05 
for the ZCBS (Table II).

According to the analysis of the altruism scale, the social 
sub-dimension scores showed a statistically significant differ-
ence according to education level (p<0.05). The scores of the 
caregivers with a high school or above education were higher 
(p: 0.048; t: -2.011). The responsibility sub-dimension scores 
showed a statistically significant difference according to the 
marital status of the caregivers (p<0.05). The scores of married 
caregivers were higher than those of the single (p: 0.031; t: 
2.182). The benevolence sub-dimension scores showed a statis-
tically significant difference according to the self-sufficiency 
status of caregivers while they are giving care (p<0.05). It was 
determined that the caregivers who stated that they were 
self-sufficient while giving care had higher scores (p: 0.005; t: 
2.844). The scores of caregivers on the social (p: 0.043; t: 
-2.035) and benevolence (p: 0.002; t:-3.166) sub-dimensions 
showed a statistically significant difference according to wheth-
er they received support while giving care. The scores of the 
caregivers who received support for care were lower. The scores 
of the caregivers who had other dependents in addition to the 
patient who they provided care for on the benevolence sub-di-
mension showed a statistically significant difference (p<0.05). 
The scores of the caregivers who had other dependents were 
higher (p: 0.037; t: 2.106). The scores of caregivers on the 
sub-dimensions of the altruism scale showed a statistically 
significant difference according to whether they had chronic 
diseases (p<0.05). The scores of the caregivers without chronic 
diseases were higher (p: 0.002; t: -3.149). The social sub-dimen-
sion scores of caregivers who considered giving care as an 
obligation showed a statistically significant difference (p<0.05). 

Table I : Descriptive and care-related characteristics  of caregivers (n: 194) Table II: Descriptive statistics and reliability levels of the scores of caregivers 
obtained from the altruism scale, the resilience scale for adults, and the Zarit 
caregiver burden scale adapted to the clinic (n:194)

The scores of the caregivers who considered giving care as an 
obligation were lower (p: 0.015; t:-2.460) (Table III).
In this study, the scores of caregivers on the total ZCBS showed 
a statistically significant difference according to caregivers’ 
education status, employment status, relation with the patient, 
chronic disease status, and what it meant to provide care for 
their patients (p<0.05). It was found that the burden of caregiv-
ers who had primary school or below education was higher (p: 
0.000; t: 3.699). Caregivers who did not work were found to 
have a higher burden of care (p: 0.019; t:  -2.367). In cases 
where the caregiver was the patient’s daughter- or son-in-law, 
the burden of care was found to be higher than in other relations 
(p: 0.001; F: 5.363). The burden of caregivers who stated that 
they were not self-sufficient in providing care was higher (p: 
0.005; t: -2.848). The burden of caregivers who received 
caregiving support was higher (p: 0.038; t: 2.087). It was found 
that caregivers with chronic diseases had a higher burden of care 
(p: 0.006; t: 2.768). Individuals who considered giving care as a 
duty (p: 0.000; t: 3.915), who saw it as an obligation (p: 0.001; 
t: 3.341), and who thought that providing care exhausted the 
caregiver (p: 0.004; t: 3.300) had higher care burden (Table III).

In this study, the scores of caregivers on the total RSA (p: 0.028; 
t: 2.211) and structured style (p: 0.000; t: -3.631) and perception 
of self (p: 0.006; t: -2.793) sub-dimensions showed a statistical-
ly significant difference according to their education level 
(p<0.05). The scores of the caregivers with high school or above 
education were higher. The scores on the family cohesion 
sub-dimension of the RSA showed a statistically significant 
difference according to the marital status of the caregivers 
(p<0.05). The resilience scores of married caregivers were 
higher than those of the single (p: 0.011; t: 2.554). The scores of 
caregivers on the structured style (p: 0.045; t: 2.016), planned 
future (p: 0.036; t: 2.110), and perception of self (p: 0.006; t: 
2.726) sub-dimensions showed a statistically significant differ-
ence according to their employment status (p<0.05). The scores 
of working caregivers were higher than those of non-working 
ones. The scores of caregivers on the total RSA and all its 
sub-dimensions showed a statistically significant difference 
according to whether they had a chronic disease (p<0.05). The 
scores of caregivers with chronic diseases were lower. The 
scores of the caregivers who considered giving care as a duty on 
the total RSA (p: 0.023; t: -2.299), structured style (p: 0.018; t: 
-2.387), perception of self (p: 0.041; t: -2.053), and social 
resources (p: 0.004; t: -2.914) sub-dimensions showed a statisti-
cally significant difference (p<0.05). The scores of those who 
stated that giving care was a duty were lower. The scores of the 

caregivers who considered giving care as an obligation on the 
total RSA (p: 0.0453; t: -2.036), planned future (p: 0.041; t: 
-2.057), and family cohesion (p: 0.023; t: 2.296) showed a 

statistically significant difference (p<0.05). 
The scores of those who considered giving care as an obligation 
ZHUH�ORZHU��7DEOH�,9���

There was a statistically significant and positive relationship 
EHWZHHQ�FDUHJLYHUV
�DOWUXLVP�DQG�UHVLOLHQFH��S�������U ���������
As the total scores of caregivers on the altruism scale increased, 
their total resilience scores increased, as well. There was a 
statistically significant and negative correlation between 
caregivers' altruistic behaviors and care burden (p<0.01: 
U ���������$V� WKH� WRWDO� VFRUH�RI� WKH�FDUHJLYHUV�RQ� WKH�DOWUXLVP�
scale decreased, their total burden of care score increased. A 
statistically significant and negative correlation was found 
between caregivers' burden of care and resilience (p<0.01: 
U ���������$V�FDUHJLYHUV¶�WRWDO�EXUGHQ�RI�FDUH�VFRUHV�GHFUHDVHG��
WKHLU�WRWDO�UHVLOLHQFH�VFRUHV�LQFUHDVHG��7DEOH�9��

Table V: The Relationship between the scores of caregivers on the altruism 
scale, the resilience scale, and the Zarit caregiver burden scale (n:194)

In this study, regression analysis was performed to determine 
the predictive effect of altruistic behaviors in caregivers of 
patients with cancer on caregivers’ resilience. When the results 
ZHUH�H[DPLQHG�� LW�ZDV�IRXQG�WKDW�) �������LQ�WKH�ILUVW�PRGHO�
and that models were found to be statistically significant 
(p<0.05). It was determined that caregivers’ altruistic behaviors 
had an effect on their resilience and that an increase in caregiv-
ers' altruistic behavior scores increased their resilience score 
statistically (p<0.05). In addition, it was determined that 24.1% 
of the variance in the resilience level of caregivers was due to 
WKH�YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVWLF�EHKDYLRUV��5� ��������
,Q� WKH� VHFRQG� PRGHO�� LW� ZDV� IRXQG� WKDW� ) ������� DQG� WKDW�
models were statistically significant (p<0.05). It was 
determined that caregivers’ altruistic behaviors had an effect on 
the burden of care and that an increase in caregivers’ altruistic 
behavior scores caused a statistical decrease in the level of their 
burden (p<0.05). In addition, it was found that 13.2% of the 
variance in the level of caregivers’ care burden was due to the 
YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVP��5� ��������7DEOH�9,��

Table VI: The predictive effect of altruistic behaviors on the resilience and care 
burden of caregivers of patients with cancer (n:194)

DISCUSSION
In our study, 59.8% of the caregivers stated that they saw 
providing care for their patients as a duty, while 42.3% saw it as 
a sacrifice. Although the majority of caregivers considered 
providing care for their patients as a duty, the number of 
caregivers who stated they saw it as a sacrifice was also quite 

high. There are studies in the literature that support both 
ILQGLQJV�� )RU� H[DPSOH�� WKH� UHVXOWV� RI� 7DUÕ�6HOoXN� DQG� $YFÕ�
�������� .ULVWDQL� HW� DO�� �������� DQG�<HúLO� HW� DO�� ������� VKRZ�
parallelism with our study in terms of these findings (26-28). 
The reasons for seeing providing care as duty may include cases 
where the caregiver is the patient's son/daughter or spouse, 
he/she takes on the burden of care conscientiously, and he/she 
thinks that they have to take care of the spouse or mother/father 
who is sick due to the feudal cultural structure and Muslim 
origin of Turkey, and because there is no one else to take care of 
the patient. Reasons for seeing the provision of care as a 
sacrifice may include cases where the caregiver is compassion-
ate and volunteering, he/she provides care for the patient 
willingly, or he/she loves the patient very much. In our study, 
when the caregivers were asked what it meant to care for their 
patient, they used expressions such as "We promised in sickness 
and in health”, “I love my mother very much”, “I would do 
anything for her”, and “I would give my life for my child if 
necessary". These statements show the sacrifices of caregivers. 
In Turkey, caregivers with a traditional family structure see 
themselves as religiously responsible for providing care for 
their family members who are sick, and they are merciful, 
compassionate, helpful, and self-sacrificing as also required by 
Islam. In our study, the total mean score of caregivers on the 
altruism scale was found to be 74.96±12.02. It is seen that 
caregivers scored above the average. When the literature is 
examined, although there is no study that measures altruistic 
EHKDYLRUV� RI� FDUHJLYHUV� LQ�7XUNH\�� LQ� WKH� VWXG\� RI� /|N� HW� DO��
(2015), caregivers compared the concept of caregiving to the 
example of a ‘devoted individual’, while in the studies of Tayaz 
(2018) and Zaybak (2012), it was stated that caregivers assumed 
the role of unconditional self-sacrifice (4,29,30). There are also 
examples from foreign literature. In their study with 
family-member caregivers, Klemz et al. (2015) found that 
cultural norms guided altruism and that medical and non-medi-
cal expenditures physically distanced the caregiver from the 
sick individual and reduced altruistic behaviors (31). In our 
study, reasons for high mean total altruism scores were found to 
possibly stem from factors such as giving care to loved ones, 
providing care devotedly and willingly, thinking that giving care 
is a sacrifice, level of close kinship with the person who is given 
care, and altruistic behaviors.
The mean score of caregivers on the total resilience scale was 
high (129.86±23.72). The mean score obtained from the total 
56$�ZDV�GHWHUPLQHG�DV��������������LQ�WKH�VWXG\�RI�8÷XUWD\�
(2019), 130.93±14.60 in the study of Erkan (2019), and 129.98 
in the study of Kahraman (2019) (32-34). Liu et al. (2018) found 
a high level of resilience in family members who provided care 
for their patients with cancer, and this was consistent with our 
findings (35). At this point, besides social support, it is possible 
to talk about the importance of giving care to the loved one, 
providing care voluntarily and devotedly, good family solidari-
ty, and the belief of the caregiver that the patient will recover 
faster if he/she gives quality care to his/her patient. 
In our study, the mean score of the ZCBS was found as 
30.20±13.05. In other studies conducted with caregivers, the 
mean score on the total Zarit Caregiver Burden Scale was found 
as 42.35 ± 20.26 by Altay et al. (2018), 32.61±14.83 by 

Özkan-Tuncay et al. (2015), 29.49±9.83 by Tayaz and Koç 
(2018), and 36.24±12.65 by Kars-Fertelli and Özkan-Tuncay 
(2019) (4, 36-38). The mean scores for care burden vary in 
studies. In our study, 52.6% of the caregivers stated that they felt 
a moderate level of care burden. Decadt et al. (2021) also found 
that caregivers experienced moderate levels of care burden (39). 
This result is consistent with our study. The reasons for mainly 
moderate levels of care burden felt by the caregivers in our 
study compared to the results of other studies may have been 
because the caregivers in our study had high levels of altruistic 
behaviors and resilience, the number of caregivers with chronic 
diseases was less, and the duration of care ranged between 3 to 
12 months. In addition, it can be said that the external support 
received by caregivers who were not self-sufficient while they 
were providing care played an important role in the moderate 
levels of care burden.

There was a statistically significant and positive relationship 
between caregivers' altruistic behaviors and resilience (p<0.01; 
U ���������$V�WKH�PHDQ�VFRUHV�RI�FDUHJLYHUV�RQ�WKH�WRWDO�DOWUXLVP�
scale increased, their mean scores on the total resilience scale 
LQFUHDVHG��DV�ZHOO��dHWLQ�HW�DO���������UHSRUWHG�WKDW�ZKHQ�SHRSOH�
had high levels of cohesion, even if conditions were not appro-
priate, they showed helpfulness, their resilience increased, and 
that there was a similar relationship between empathy and 
UHVLOLHQFH�������,Q�WKH�VWXG\�RI�/|N�HW�DO����������FDUHJLYHUV�ZKR�
believed that caregiving could not be performed without 
sacrifice said, “I usually forget myself; I think this is sacrifice. It 
cannot be done without sacrifice” (29). In the study conducted 
E\�8÷XUWD\���������D�SRVLWLYH�DQG�VLJQLILFDQW�UHODWLRQVKLS�ZDV�
found between the total score on the resilience scale and the 
mean score on the empathic thinking subscale. The “empathic 
thinking” subscale includes showing compassion and emotional 
empathy (32). Since altruistic behaviors include prosocial 
behaviors, it can be interpreted that caregivers' altruistic behav-
iors shown by helping, empathizing, and sacrificing may have 
increased their resilience. In Turkey, care is given to the sick 
individual selflessly, also as a requirement of Muslim origin, 
and because of the cultural structure. Especially in crowded 
families, the sick person is provided care by family members on 
a completely voluntary basis. It can be interpreted that the 
resilience of caregivers is high since this situation motivates 
them. In this study, a statistically significant and negative 
correlation was found between caregivers' altruistic behaviors 
DQG� FDUH� EXUGHQ� �S������� U � ���������$V� WKH� PHDQ� VFRUH� RI�
caregivers on the total altruism scale decreased, their total score 
on the burden of care increased. Although there was no study in 
the literature that was conducted with caregivers on altruistic 
EHKDYLRU�DQG�FDUHJLYHU�EXUGHQ��0LQJ�<HK�DQG�<XDQPD\�&KDQJ�
(2015) reported that altruistic behavior reduced the burden of 
FDUH� ������ ,Q� WKH� VWXG\� FRQGXFWHG� E\� $UVODQWDú� DQG� $GDQD�
(2012), extreme self-sacrifice and control behaviors by relatives 
in their relationships with the patient, the evaluation of warmth/-
closeness towards the patient, and the inability to separate their 
inner world from that of the patient were defined as emotional 
expression and it was concluded that as the emotional expres-
sion score of caregivers increased, the scores for the burden of 
care increased, as well (42). This result is not consistent with 

our study. It can be said that the burden of care increased 
because the evaluation of care as only a duty or a task that 
caregivers had to fulfill may have caused them to display 
attitudes away from self-sacrifice and benevolence, lacking 
empathy and compassion. The examination of the results of the 
regression analysis in our study indicated that altruistic behav-
iors of caregivers had an effect on their resilience and that an 
increase in caregivers' scores on altruistic behavior increased 
their resilience score statistically (p<0.05). It was determined 
that 24.1% of the variance in the level of caregivers’ resilience 
was due to the variance in the level of their altruistic behavior 
�5� ��������&DUHJLYHUV�ZKR�SURYLGH�FDUH�YROXQWDULO\��GHYRWHG-
ly, and without expecting anything in return will be individuals 
with better psychological well-being and coping mechanisms. 
Therefore, these caregivers may have higher levels of resilience.
In this study, the results of the regression analysis indicated that 
altruistic behavior of caregivers had an effect on the burden of 
care and that an increase in the altruistic behavior scores of 
caregivers caused a statistical decrease in the level of caregiver 
burden (p<0.05). It was found that 13.2% of the variance in the 
level of caregivers’ burden was due to the variance in the level 
RI�WKHLU�DOWUXLVP��5� ��������,Q�WKH�VWXG\�FRQGXFWHG�E\�0LQJ�
<HK�DQG�<XDQPD\�&KDQJ���������IDPLO\�FDUHJLYHUV�VWDWHG�WKDW�
one of their perceptions of caregiving was self-sacrifice, and it 
was found that family caregivers with better relationship 
quality, psychological well-being, and caregiving knowledge 
had a lower care burden (41).

Limitation of the Study
The results of the findings regarding the predictive effect of 
altruistic behaviors on resilience and care burden in caregivers 
of patients with cancer are limited only to the hospital where the 
data were collected and include the caregivers of patients with 
cancer in this hospital. In this study, the predictive effects of 
resilience and care burden in caregivers of patients with cancer 
were investigated. It does not include caregivers of patients 
diagnosed with other diseases.

CONCLUSIONS and RECOMMENDATIONS
Altruism consists of prosocial behaviors characterized by positive social 
behaviors. In our study, it was determined that the altruistic behaviors 
seen in the caregivers of patients with cancer significantly affected their 
resilience and care burden. The concepts of benevolence, compassion, 
mercy, self-sacrifice, and empathy which are seen in caregivers gained 
importance in our study. The altruistic behaviors seen in caregivers while 
they are providing care will both increase the quality of care and reduce 
the burden on the caregiver. For this reason, it is recommended to inform 
and educate caregivers about positive social behaviors. In addition, since 
the increase in the resilience of caregivers will also affect their 
altruistic behaviors, it can be recommended to design training 
programs for caregivers on coping mechanisms, effective 
psychological support, communication techniques, and coping 
with potential problems. It is recommended that health profes-
sionals should identify the problems and care burden of caregiv-
ers during caregiving, observe their altruistic behavior, and 
revise their shortcomings.
In the literature, there is limited research into the predictive 

effects of altruistic behaviors on resilience and care burden of 
caregivers of patients with cancer. Therefore, it is recommended 
to conduct quantitative, qualitative, and experimental studies on 
the topic. Moreover, it is thought that there is a need for experi-
mental studies that will contribute to the development of altruis-
tic behavior of caregivers in Turkey and the world and investi-
gate the effects of these behaviors on other factors.
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ABSTRACT
Objective: 
This study was conducted to investigate the predictive effect of altruistic behaviors on psycho-
logical resilience and care burden in caregivers of cancer patients.

Material and Methods:
The study consisted of 194 caregivers of 194 patients with cancer who were treated at the Hema-
tology-Oncology Service, Day Treatment Center and General Surgery Service of Dokuz Eylül 
University Hospital. The study data were collected by using four data collection tools, namely 
Patient and Caregiver Information Form, Altruism Scale, Resilience Scale for Adults, and 
Clinically Adapted Zarit Caregiver Burden Scale. The mean score of caregivers was 74.96±12.02 
on the total Altruism Scale, 129.86±23.72 on the total Resilience Scale for Adults and 
30.20±13.05 on the total Zarit Caregiver Burden Scale.

Results:
A statistically significant and positive correlation was found between caregivers’ scores on the 
altruism scale and resilience scale (p<0.01). The increase in altruistic behavior scores increased 
the resilience score (p<0.05). It was found that 24.1% of the variance in the level of caregivers’ 
resilience was caused by the variance in the level of their altruistic behavior. A statistically signif-
icant and negative correlation was found between caregivers' scores on the Altruism Scale and 
the Zarit Care Burden Scale (p<0.01). An increase in altruistic behavior scores caused a decrease 
in the level of caregiver burden (p<0.05). It was determined that 13.2% of the variance in the 
level of caregivers’ care burden was caused by the variance in their altruistic behavior.

Conclusion:
It was concluded that altruistic behaviors in caregivers of patients with cancer increased psycho-
logical resilience and reduced the burden of care. Nurses can take on an active role in increasing 
altruistic behavior that has an important role in the provision of effective care by caregivers.
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social support and depression affected resilience negatively 
(10). Altruistic behavior is an important factor in coping with 
unfavorable conditions healthily and increases resilience. There 
is a positive relationship between altruistic behavior and life 
satisfaction, and the predictor of life satisfaction is altruism. 
Therefore, while exhibiting an altruistic attitude, the individual 
simultaneously contributes to his mental health and becomes 
more resilient and satisfied with his current life. It has been 
determined that altruistic behavior has a positive relationship 
with psychological well-being (11). Üzar-Özçetin and Dursun 
reported that resilience had direct and indirect effects on the 
quality of life and care burden in caregivers (12).
Depression and anxiety are negative effects of care burden. The 
term caregiver burden is expressed as the physical, psychoso-
cial, or financial responses that can be experienced during the 
provision of care (13). Provision of home care for patients with 
cancer disrupts the routines of family members and causes the 
disease to enter the lives of family members completely. There-
fore, the balance of the family may deteriorate and a role change 
or loss of role may occur in family members. This situation may 
increase the stress in the family of the patient with cancer (14). 
Family member caregivers have reported problems that may 
occur in various situations, such as uncertainty about social 
roles, limitations in daily activities, nervousness in marriage and 
family relationships, distress, and deterioration in physical 
health (13). In a study by Branstatter et al., it was found that 
increased sacrifice in family member caregivers of palliative 
care patients was a meaning-preserving factor in the lives of 
FDUHJLYHUV�������,Q�WKH�VWXG\�RI�3DUPDNVÕ]���������LW�ZDV�IRXQG�
that altruism increased resilience (11).

Holistic care service forms the basis of nursing, which is a 
profession that helps maintain and develop the health of the 
family and the individual in society and aims to treat illness, 
rehabilitate the sick, and improve the quality of life in any case. 
Identification of factors affecting altruism, resilience, and the 
burden of care by the nurse who provides care for patients with 
cancer and is in constant communication with the caregivers of 
patients with cancer, and accordingly, conduction of interven-
tions to increase altruistic behavior in caregivers of patients 
with cancer may be effective in increasing the resilience of 
caregivers and reducing the burden of care. It is thought that the 
altruistic behavior of individuals who provide care for patients 
with cancer will have a predictive effect on individuals’ 
resilience and care burden. However, there are no research 
results on this subject. Therefore, this study will provide new 
data on this topic for the literature. This study was conducted to 
examine the predictive effect of altruistic behavior on resilience 
and care burden in caregivers of patients with cancer.

MATERIAL and METHODS
Ethical Considerations:
In accordance with the principles of the Helsinki Declaration, at 
the outset, necessary permissions were obtained from Dokuz 
Eylül University Ethics Committee for Non-Interventional 
Studies (date: April 12, 2021; protocol number: 6116-GOA; 
decision number: 2021/12-10), the head of the department of the 

related clinics where the research was conducted, and the 
authors who conducted the Turkish validity and reliability 
studies of the scales that were used in the study. In addition, oral 
and written consent of the caregivers who volunteered to partic-
ipate in the research were obtained after they were informed 
about the purpose of the research before the scales were applied. 
This study was conducted in accordance with research and 
publication ethics.

Design and Sample
This article was produced from the specialization thesis of 
$\úHJ�O�g]JH�ùHQ�DW�'RNX]�(\O�O�8QLYHUVLW\�2QFRORJ\�1XUVLQJ�
'HSDUWPHQW�XQGHU�WKH�VXSHUYLVLRQ�RI�(]JL�.DUDGD÷��7KH�VWXG\�
data were collected via face-to-face interviews from the 
caregivers of patients with cancer treated at the Hematolo-
gy-Oncology Service, Day Treatment Center, and General 
Surgery Service of a University Hospital in western Turkey 
between April and September 2021. The population of the study 
consisted of caregivers of all patients with cancer treated at the 
centers mentioned above, and the sample consisted of patient 
relatives who volunteered to participate in the study and met the 
inclusion criteria between April and September 2021. Accord-
ing to the inclusion criteria, the caregivers who could speak and 
understand Turkish, were literate, provided care for a patient 
with cancer for the first time, had been providing care for their 
patient for at least three months, were a family member of the 
patient, had no history of psychiatric disorder, and voluntarily 
participated in the study were included in the study. To 
determine the sample size, a power analysis was performed on 
the G*Power-3.1.9.2 software package. In the power analysis, it 
was determined that 194 individuals needed to be reached to 
achieve 99% power at a significance level of 0.05 and a confi-
dence interval of 95%. The sample of the study consisted of 194 
patients and their caregivers who met the study criteria.

Data collection tools
Data collection tools included a Patient and Caregiver Informa-
tion Form, the Altruism Scale, the Resilience Scale for Adults, 
and the Clinically Adapted Zarit Caregiver Burden Scale.

The Patient and Caregiver Information Form
This form is a 20-item questionnaire that was created by the 
researcher based on a literature review. It consists of questions 
about the sociodemographic characteristics of patients and 
caregivers (16-19).

The Altruism Scale 
This scale was developed by Perry London and Robert K Bower 
DQG�ZDV�DGDSWHG�LQWR�7XUNLVK�E\�&DQWH]��$úNÕQ��DQG�$NEDED�LQ�
1991. The scale, which consists of a total of 20 questions, was 
designed to measure four dimensions: family dimension, social 
dimension, benevolence dimension, and responsibility dimen-
sion. Each dimension consists of 5 items. A high score on the 
family sub-dimension indicates that the individual perceives 
his/her relatives, himself, and his family as helpful; a high score 
on the benevolence sub-dimension indicates that the person is 
helpful; a high score on the responsibility sub-dimension 
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INTRODUCTION
Cancer is a disease that disrupts harmony, creates stress, and 
affects the quality of life for patients who are diagnosed with 
this disease and their families (1). A caregiver is a person who 
helps a person that is in need of physical care and struggles with 
a disease free of charge. Due to the uncertainty of the course of 
the disease and the treatment process, people who provide care 
for the patient as well as patients with cancer are affected physi-
cally, emotionally, and socially. Factors such as the extension of 
care given to the patient and the patient's condition negatively 
affect the care provided for the patient and reduce the quality of 
life of caregivers (2). The involvement of caregivers in a holistic 
care approach is a very distressing and challenging process for 
caregivers. The caregiver can take on an unrequited self-sacri-
fice role when he/she feels intimacy and love towards the sick 
person (3,4).

The concept of altruism, which is integrated into the concept of 
sacrifice, is a moral attitude and view that accepts self-sacrifice 
for the good of others as a principle without expecting a benefit 
and is based on the idea and belief that the main responsibility 
of each person is to devote themselves to society and other 
people. At the same time, it involves behaviors that the person 
exhibits autonomously of his/her own will only for the benefit 
of others without expecting anything in return. The idea of 
sacrificing oneself to help others has long attracted attention 
(5,6). The origin of the concept of altruism, which is at the 
center of medical practice, goes back to the Hippocratic Oath. 
The concept of altruism, which was first introduced by the 
French positivist philosopher Auguste Comte in the early 
nineteenth century, is also a fundamental component of most 
religious traditions (6,7). Altruism is influenced by factors, such 
as "empathy", "degree of kinship", "attachment styles", "help-
fulness", "voluntariness", "compassion", and "tolerance". This 
concept is praised by all major religions. For example, in 
Deuteronomy, the fifth book of the Torah, the 15th verse reads 
�<RX�ZLOO�RSHQ�\RXU�KDQG�IRU�KLP�DQG�\RX�ZLOO�FHUWDLQO\�PHHW�
his needs" (5). In some studies, it has been argued that high 
kinship supports altruism. Regarding this, Darwin said, "I 
believe the difficulty, though overwhelming, is lessened or 
disappears when it is remembered that the choice can be applied 
to the family" (5).

Altruistic individuals engage in many positive social behaviors, 
such as helping others, taking responsibility, making donations, 
self-sacrificing, devoting themselves to others and society, 
being compassionate, being fair and democratic, having 
tolerance, being responsible, and being charitable (6). All these 
factors affect the concepts of resilience and burden of care in 
caregivers.
 The concept of resilience is defined as the ability of individuals 
to positively adapt to negative situations, such as exposure to 
significant health problems, a past trauma or threat, or familial 
or relational problems, to keep things under control, to 
overcome the problem, and to continue living in a positive way 
�������9DULRXV�VWXGLHV�KDYH�VKRZQ�WKDW�SDWLHQWV�ZLWK�FDQFHU��DV�
well as their relatives, experience depression, anxiety, and 
psychological distress. In a study, it was found that lack of 
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indicates that the person takes responsibility at a high rate; a 
high score on the social sub-dimension indicates that the person 
participates in social activities. In the reliability study of the 
Altruism Scale in Turkey, the relationship between even- and 
odd-numbered questions on the scale was examined, and the 
correlation coefficient between them was found as 0.81 and 
significant (p<0.01) (20,21). In this study, Cronbach's alpha 
coefficient was found as 0.866.

The Resilience Scale for Adults 
This scale was developed by Friborg et al. (2005) and adapted 
LQWR�7XUNLVK�E\�%DVÕP�DQG�dHWLQ���������'XULQJ�WKH�DGDSWDWLRQ�
study, confirmatory factor analysis was performed on the scale 
by using two different samples (university students and bank 
employees) to increase the generalizability level of the study 
findings, and the 6-dimensional structure suggested by Fribog et 
DO�� ZDV� FRQILUPHG� �Ȥ� ������ GI ����� Ȥ��GI �����
506($ �������7/, ������&), �������7KH�VXE�GLPHQVLRQV�RI�
the 33-item scale are perception of self, planned future, 
structured style, social competence, family cohesion, and social 
resources. Cronbach's alpha reliability values of the sub-dimen-
sions ranged between 0.66 and 0.81 for the student sample and 
between 0.68 and 0.79 for the employee sample. Cronbach’s 
alpha coefficient for the total scale was found as 0.86 for both 
samples. In addition, test-retest reliability was found to range 
between 0.68 and 0.81. The answers are scored between 1 and 5, 
and items 1, 3, 4, 8, 11, 12, 13, 14, 15, 16, 23, 24, 25, 27, 31, and 
33 are reverse scored. High scores on the scale indicate high 
levels of resilience (22,23). In this study, Cronbach's alpha 
coefficient was found as 0.937.

The Clinically Adapted Zarit Caregiver 
Burden Scale 
The validity and reliability of the Turkish version of the ZCBS, 
which was developed by Zarit, Reever, and Bach-Peterson in 
������ZDV�FRQGXFWHG�E\�g]HU��<XUWWDú��DQG�$N\ÕO� ��������7KH�
scale was adapted to family caregivers of inpatients in internal 
medicine and surgery clinics. The eigenvalue of the ZCBS, 
which was reduced to 18 items, was found as 5.71 and the 
variance as 55.05. Cronbach's alpha value of the ZCBS is .82 for 
the test and .87 for the retest items. The test-retest coefficient of 
stability (validity of the scale) is .72. Each item is scored 
EHWZHHQ���DQG����ZLWK��� �QHYHU���� �UDUHO\���� �VRPHWLPHV���� �
TXLWH�RIWHQ��DQG��� �DOPRVW�DOZD\V��7RWDO�VFRUHV�UDQJH�IURP���WR�
72. The higher the total score is, the higher the caregiver burden 
is. The scores are interpreted as follows: <30, no burden; 30-59, 
PRGHUDWH�OHYHO�RI�EXUGHQ�������KLJK�OHYHO�RI�EXUGHQ����������,Q�
our study, Cronbach's alpha coefficient was found as 0.942.

Statistical Analysis
The data obtained in the research were analyzed on the SPSS 
(Statistical Package for Social Sciences) for Windows 25.0 
software package. Descriptive statistical methods (numbers, 
percentages, means, and standard deviation values) were used in 
data analysis. The normality of the data was checked by using 
normality tests and kurtosis and skewness values. The analyses 
included independent samples t-test, F test for comparison of 

PRUH�WKDQ�WZR�JURXSV��RQH�ZD\�DQDO\VLV�RI�YDULDQFH��$129$���
Bonferroni test for post-hoc comparisons, Cronbach’s alpha 
coefficient, Pearson correlation analysis, and linear regression 
analysis.

RESULTS
In our study, 75.3% of caregivers were female and 24.7% were 
male. The mean age of caregivers was 41.68±13.19, the mean 
duration of the care was calculated as 400.84±54.38 (days). 
Also, 75.3% of caregivers had high school education or above, 
68% were married, and 32% were single. It was found that 
45.9% of them were employed and that 54.1% were not 
employed. Regarding the relation between the patient and the 
caregiver, 28.4% of them were spouses, 37.6% were the 
patient’s son or daughter, and 6.2% were the patient’s daugh-
ter-in-law or son-in-law. It was also found that 51.5% of the 
caregivers were self-sufficient in caregiving, 46.9% received 
support, and 50.5% of the caregivers had another dependent. In 
addition, 19.6% of caregivers had a chronic disease, and the 
most common chronic disease was hypertension. Apart from 
these, 64.4% of caregivers lived in the same house with the 
patient and 59.8% considered providing care as a duty, 42.3% as 
a sacrifice, and 25.8% as an obligation. Furthermore, 7.2% 
thought that providing care exhausted the caregiver (Table I). 
The mean total scores obtained from scales were 74.96±12.02 
for Altruism Scale, 129.86±23.72 for the RSA, and 30.20±13.05 
for the ZCBS (Table II).

According to the analysis of the altruism scale, the social 
sub-dimension scores showed a statistically significant differ-
ence according to education level (p<0.05). The scores of the 
caregivers with a high school or above education were higher 
(p: 0.048; t: -2.011). The responsibility sub-dimension scores 
showed a statistically significant difference according to the 
marital status of the caregivers (p<0.05). The scores of married 
caregivers were higher than those of the single (p: 0.031; t: 
2.182). The benevolence sub-dimension scores showed a statis-
tically significant difference according to the self-sufficiency 
status of caregivers while they are giving care (p<0.05). It was 
determined that the caregivers who stated that they were 
self-sufficient while giving care had higher scores (p: 0.005; t: 
2.844). The scores of caregivers on the social (p: 0.043; t: 
-2.035) and benevolence (p: 0.002; t:-3.166) sub-dimensions 
showed a statistically significant difference according to wheth-
er they received support while giving care. The scores of the 
caregivers who received support for care were lower. The scores 
of the caregivers who had other dependents in addition to the 
patient who they provided care for on the benevolence sub-di-
mension showed a statistically significant difference (p<0.05). 
The scores of the caregivers who had other dependents were 
higher (p: 0.037; t: 2.106). The scores of caregivers on the 
sub-dimensions of the altruism scale showed a statistically 
significant difference according to whether they had chronic 
diseases (p<0.05). The scores of the caregivers without chronic 
diseases were higher (p: 0.002; t: -3.149). The social sub-dimen-
sion scores of caregivers who considered giving care as an 
obligation showed a statistically significant difference (p<0.05). 

Table I : Descriptive and care-related characteristics  of caregivers (n: 194) Table II: Descriptive statistics and reliability levels of the scores of caregivers 
obtained from the altruism scale, the resilience scale for adults, and the Zarit 
caregiver burden scale adapted to the clinic (n:194)

The scores of the caregivers who considered giving care as an 
obligation were lower (p: 0.015; t:-2.460) (Table III).
In this study, the scores of caregivers on the total ZCBS showed 
a statistically significant difference according to caregivers’ 
education status, employment status, relation with the patient, 
chronic disease status, and what it meant to provide care for 
their patients (p<0.05). It was found that the burden of caregiv-
ers who had primary school or below education was higher (p: 
0.000; t: 3.699). Caregivers who did not work were found to 
have a higher burden of care (p: 0.019; t:  -2.367). In cases 
where the caregiver was the patient’s daughter- or son-in-law, 
the burden of care was found to be higher than in other relations 
(p: 0.001; F: 5.363). The burden of caregivers who stated that 
they were not self-sufficient in providing care was higher (p: 
0.005; t: -2.848). The burden of caregivers who received 
caregiving support was higher (p: 0.038; t: 2.087). It was found 
that caregivers with chronic diseases had a higher burden of care 
(p: 0.006; t: 2.768). Individuals who considered giving care as a 
duty (p: 0.000; t: 3.915), who saw it as an obligation (p: 0.001; 
t: 3.341), and who thought that providing care exhausted the 
caregiver (p: 0.004; t: 3.300) had higher care burden (Table III).

In this study, the scores of caregivers on the total RSA (p: 0.028; 
t: 2.211) and structured style (p: 0.000; t: -3.631) and perception 
of self (p: 0.006; t: -2.793) sub-dimensions showed a statistical-
ly significant difference according to their education level 
(p<0.05). The scores of the caregivers with high school or above 
education were higher. The scores on the family cohesion 
sub-dimension of the RSA showed a statistically significant 
difference according to the marital status of the caregivers 
(p<0.05). The resilience scores of married caregivers were 
higher than those of the single (p: 0.011; t: 2.554). The scores of 
caregivers on the structured style (p: 0.045; t: 2.016), planned 
future (p: 0.036; t: 2.110), and perception of self (p: 0.006; t: 
2.726) sub-dimensions showed a statistically significant differ-
ence according to their employment status (p<0.05). The scores 
of working caregivers were higher than those of non-working 
ones. The scores of caregivers on the total RSA and all its 
sub-dimensions showed a statistically significant difference 
according to whether they had a chronic disease (p<0.05). The 
scores of caregivers with chronic diseases were lower. The 
scores of the caregivers who considered giving care as a duty on 
the total RSA (p: 0.023; t: -2.299), structured style (p: 0.018; t: 
-2.387), perception of self (p: 0.041; t: -2.053), and social 
resources (p: 0.004; t: -2.914) sub-dimensions showed a statisti-
cally significant difference (p<0.05). The scores of those who 
stated that giving care was a duty were lower. The scores of the 

caregivers who considered giving care as an obligation on the 
total RSA (p: 0.0453; t: -2.036), planned future (p: 0.041; t: 
-2.057), and family cohesion (p: 0.023; t: 2.296) showed a 

statistically significant difference (p<0.05). 
The scores of those who considered giving care as an obligation 
ZHUH�ORZHU��7DEOH�,9���

There was a statistically significant and positive relationship 
EHWZHHQ�FDUHJLYHUV
�DOWUXLVP�DQG�UHVLOLHQFH��S�������U ���������
As the total scores of caregivers on the altruism scale increased, 
their total resilience scores increased, as well. There was a 
statistically significant and negative correlation between 
caregivers' altruistic behaviors and care burden (p<0.01: 
U ���������$V� WKH� WRWDO� VFRUH�RI� WKH�FDUHJLYHUV�RQ� WKH�DOWUXLVP�
scale decreased, their total burden of care score increased. A 
statistically significant and negative correlation was found 
between caregivers' burden of care and resilience (p<0.01: 
U ���������$V�FDUHJLYHUV¶�WRWDO�EXUGHQ�RI�FDUH�VFRUHV�GHFUHDVHG��
WKHLU�WRWDO�UHVLOLHQFH�VFRUHV�LQFUHDVHG��7DEOH�9��

Table V: The Relationship between the scores of caregivers on the altruism 
scale, the resilience scale, and the Zarit caregiver burden scale (n:194)

In this study, regression analysis was performed to determine 
the predictive effect of altruistic behaviors in caregivers of 
patients with cancer on caregivers’ resilience. When the results 
ZHUH�H[DPLQHG�� LW�ZDV�IRXQG�WKDW�) �������LQ�WKH�ILUVW�PRGHO�
and that models were found to be statistically significant 
(p<0.05). It was determined that caregivers’ altruistic behaviors 
had an effect on their resilience and that an increase in caregiv-
ers' altruistic behavior scores increased their resilience score 
statistically (p<0.05). In addition, it was determined that 24.1% 
of the variance in the resilience level of caregivers was due to 
WKH�YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVWLF�EHKDYLRUV��5� ��������
,Q� WKH� VHFRQG� PRGHO�� LW� ZDV� IRXQG� WKDW� ) ������� DQG� WKDW�
models were statistically significant (p<0.05). It was 
determined that caregivers’ altruistic behaviors had an effect on 
the burden of care and that an increase in caregivers’ altruistic 
behavior scores caused a statistical decrease in the level of their 
burden (p<0.05). In addition, it was found that 13.2% of the 
variance in the level of caregivers’ care burden was due to the 
YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVP��5� ��������7DEOH�9,��

Table VI: The predictive effect of altruistic behaviors on the resilience and care 
burden of caregivers of patients with cancer (n:194)

DISCUSSION
In our study, 59.8% of the caregivers stated that they saw 
providing care for their patients as a duty, while 42.3% saw it as 
a sacrifice. Although the majority of caregivers considered 
providing care for their patients as a duty, the number of 
caregivers who stated they saw it as a sacrifice was also quite 

high. There are studies in the literature that support both 
ILQGLQJV�� )RU� H[DPSOH�� WKH� UHVXOWV� RI� 7DUÕ�6HOoXN� DQG� $YFÕ�
�������� .ULVWDQL� HW� DO�� �������� DQG�<HúLO� HW� DO�� ������� VKRZ�
parallelism with our study in terms of these findings (26-28). 
The reasons for seeing providing care as duty may include cases 
where the caregiver is the patient's son/daughter or spouse, 
he/she takes on the burden of care conscientiously, and he/she 
thinks that they have to take care of the spouse or mother/father 
who is sick due to the feudal cultural structure and Muslim 
origin of Turkey, and because there is no one else to take care of 
the patient. Reasons for seeing the provision of care as a 
sacrifice may include cases where the caregiver is compassion-
ate and volunteering, he/she provides care for the patient 
willingly, or he/she loves the patient very much. In our study, 
when the caregivers were asked what it meant to care for their 
patient, they used expressions such as "We promised in sickness 
and in health”, “I love my mother very much”, “I would do 
anything for her”, and “I would give my life for my child if 
necessary". These statements show the sacrifices of caregivers. 
In Turkey, caregivers with a traditional family structure see 
themselves as religiously responsible for providing care for 
their family members who are sick, and they are merciful, 
compassionate, helpful, and self-sacrificing as also required by 
Islam. In our study, the total mean score of caregivers on the 
altruism scale was found to be 74.96±12.02. It is seen that 
caregivers scored above the average. When the literature is 
examined, although there is no study that measures altruistic 
EHKDYLRUV� RI� FDUHJLYHUV� LQ�7XUNH\�� LQ� WKH� VWXG\� RI� /|N� HW� DO��
(2015), caregivers compared the concept of caregiving to the 
example of a ‘devoted individual’, while in the studies of Tayaz 
(2018) and Zaybak (2012), it was stated that caregivers assumed 
the role of unconditional self-sacrifice (4,29,30). There are also 
examples from foreign literature. In their study with 
family-member caregivers, Klemz et al. (2015) found that 
cultural norms guided altruism and that medical and non-medi-
cal expenditures physically distanced the caregiver from the 
sick individual and reduced altruistic behaviors (31). In our 
study, reasons for high mean total altruism scores were found to 
possibly stem from factors such as giving care to loved ones, 
providing care devotedly and willingly, thinking that giving care 
is a sacrifice, level of close kinship with the person who is given 
care, and altruistic behaviors.
The mean score of caregivers on the total resilience scale was 
high (129.86±23.72). The mean score obtained from the total 
56$�ZDV�GHWHUPLQHG�DV��������������LQ�WKH�VWXG\�RI�8÷XUWD\�
(2019), 130.93±14.60 in the study of Erkan (2019), and 129.98 
in the study of Kahraman (2019) (32-34). Liu et al. (2018) found 
a high level of resilience in family members who provided care 
for their patients with cancer, and this was consistent with our 
findings (35). At this point, besides social support, it is possible 
to talk about the importance of giving care to the loved one, 
providing care voluntarily and devotedly, good family solidari-
ty, and the belief of the caregiver that the patient will recover 
faster if he/she gives quality care to his/her patient. 
In our study, the mean score of the ZCBS was found as 
30.20±13.05. In other studies conducted with caregivers, the 
mean score on the total Zarit Caregiver Burden Scale was found 
as 42.35 ± 20.26 by Altay et al. (2018), 32.61±14.83 by 

Özkan-Tuncay et al. (2015), 29.49±9.83 by Tayaz and Koç 
(2018), and 36.24±12.65 by Kars-Fertelli and Özkan-Tuncay 
(2019) (4, 36-38). The mean scores for care burden vary in 
studies. In our study, 52.6% of the caregivers stated that they felt 
a moderate level of care burden. Decadt et al. (2021) also found 
that caregivers experienced moderate levels of care burden (39). 
This result is consistent with our study. The reasons for mainly 
moderate levels of care burden felt by the caregivers in our 
study compared to the results of other studies may have been 
because the caregivers in our study had high levels of altruistic 
behaviors and resilience, the number of caregivers with chronic 
diseases was less, and the duration of care ranged between 3 to 
12 months. In addition, it can be said that the external support 
received by caregivers who were not self-sufficient while they 
were providing care played an important role in the moderate 
levels of care burden.

There was a statistically significant and positive relationship 
between caregivers' altruistic behaviors and resilience (p<0.01; 
U ���������$V�WKH�PHDQ�VFRUHV�RI�FDUHJLYHUV�RQ�WKH�WRWDO�DOWUXLVP�
scale increased, their mean scores on the total resilience scale 
LQFUHDVHG��DV�ZHOO��dHWLQ�HW�DO���������UHSRUWHG�WKDW�ZKHQ�SHRSOH�
had high levels of cohesion, even if conditions were not appro-
priate, they showed helpfulness, their resilience increased, and 
that there was a similar relationship between empathy and 
UHVLOLHQFH�������,Q�WKH�VWXG\�RI�/|N�HW�DO����������FDUHJLYHUV�ZKR�
believed that caregiving could not be performed without 
sacrifice said, “I usually forget myself; I think this is sacrifice. It 
cannot be done without sacrifice” (29). In the study conducted 
E\�8÷XUWD\���������D�SRVLWLYH�DQG�VLJQLILFDQW�UHODWLRQVKLS�ZDV�
found between the total score on the resilience scale and the 
mean score on the empathic thinking subscale. The “empathic 
thinking” subscale includes showing compassion and emotional 
empathy (32). Since altruistic behaviors include prosocial 
behaviors, it can be interpreted that caregivers' altruistic behav-
iors shown by helping, empathizing, and sacrificing may have 
increased their resilience. In Turkey, care is given to the sick 
individual selflessly, also as a requirement of Muslim origin, 
and because of the cultural structure. Especially in crowded 
families, the sick person is provided care by family members on 
a completely voluntary basis. It can be interpreted that the 
resilience of caregivers is high since this situation motivates 
them. In this study, a statistically significant and negative 
correlation was found between caregivers' altruistic behaviors 
DQG� FDUH� EXUGHQ� �S������� U � ���������$V� WKH� PHDQ� VFRUH� RI�
caregivers on the total altruism scale decreased, their total score 
on the burden of care increased. Although there was no study in 
the literature that was conducted with caregivers on altruistic 
EHKDYLRU�DQG�FDUHJLYHU�EXUGHQ��0LQJ�<HK�DQG�<XDQPD\�&KDQJ�
(2015) reported that altruistic behavior reduced the burden of 
FDUH� ������ ,Q� WKH� VWXG\� FRQGXFWHG� E\� $UVODQWDú� DQG� $GDQD�
(2012), extreme self-sacrifice and control behaviors by relatives 
in their relationships with the patient, the evaluation of warmth/-
closeness towards the patient, and the inability to separate their 
inner world from that of the patient were defined as emotional 
expression and it was concluded that as the emotional expres-
sion score of caregivers increased, the scores for the burden of 
care increased, as well (42). This result is not consistent with 

our study. It can be said that the burden of care increased 
because the evaluation of care as only a duty or a task that 
caregivers had to fulfill may have caused them to display 
attitudes away from self-sacrifice and benevolence, lacking 
empathy and compassion. The examination of the results of the 
regression analysis in our study indicated that altruistic behav-
iors of caregivers had an effect on their resilience and that an 
increase in caregivers' scores on altruistic behavior increased 
their resilience score statistically (p<0.05). It was determined 
that 24.1% of the variance in the level of caregivers’ resilience 
was due to the variance in the level of their altruistic behavior 
�5� ��������&DUHJLYHUV�ZKR�SURYLGH�FDUH�YROXQWDULO\��GHYRWHG-
ly, and without expecting anything in return will be individuals 
with better psychological well-being and coping mechanisms. 
Therefore, these caregivers may have higher levels of resilience.
In this study, the results of the regression analysis indicated that 
altruistic behavior of caregivers had an effect on the burden of 
care and that an increase in the altruistic behavior scores of 
caregivers caused a statistical decrease in the level of caregiver 
burden (p<0.05). It was found that 13.2% of the variance in the 
level of caregivers’ burden was due to the variance in the level 
RI�WKHLU�DOWUXLVP��5� ��������,Q�WKH�VWXG\�FRQGXFWHG�E\�0LQJ�
<HK�DQG�<XDQPD\�&KDQJ���������IDPLO\�FDUHJLYHUV�VWDWHG�WKDW�
one of their perceptions of caregiving was self-sacrifice, and it 
was found that family caregivers with better relationship 
quality, psychological well-being, and caregiving knowledge 
had a lower care burden (41).

Limitation of the Study
The results of the findings regarding the predictive effect of 
altruistic behaviors on resilience and care burden in caregivers 
of patients with cancer are limited only to the hospital where the 
data were collected and include the caregivers of patients with 
cancer in this hospital. In this study, the predictive effects of 
resilience and care burden in caregivers of patients with cancer 
were investigated. It does not include caregivers of patients 
diagnosed with other diseases.

CONCLUSIONS and RECOMMENDATIONS
Altruism consists of prosocial behaviors characterized by positive social 
behaviors. In our study, it was determined that the altruistic behaviors 
seen in the caregivers of patients with cancer significantly affected their 
resilience and care burden. The concepts of benevolence, compassion, 
mercy, self-sacrifice, and empathy which are seen in caregivers gained 
importance in our study. The altruistic behaviors seen in caregivers while 
they are providing care will both increase the quality of care and reduce 
the burden on the caregiver. For this reason, it is recommended to inform 
and educate caregivers about positive social behaviors. In addition, since 
the increase in the resilience of caregivers will also affect their 
altruistic behaviors, it can be recommended to design training 
programs for caregivers on coping mechanisms, effective 
psychological support, communication techniques, and coping 
with potential problems. It is recommended that health profes-
sionals should identify the problems and care burden of caregiv-
ers during caregiving, observe their altruistic behavior, and 
revise their shortcomings.
In the literature, there is limited research into the predictive 

effects of altruistic behaviors on resilience and care burden of 
caregivers of patients with cancer. Therefore, it is recommended 
to conduct quantitative, qualitative, and experimental studies on 
the topic. Moreover, it is thought that there is a need for experi-
mental studies that will contribute to the development of altruis-
tic behavior of caregivers in Turkey and the world and investi-
gate the effects of these behaviors on other factors.
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ABSTRACT
Objective: 
This study was conducted to investigate the predictive effect of altruistic behaviors on psycho-
logical resilience and care burden in caregivers of cancer patients.

Material and Methods:
The study consisted of 194 caregivers of 194 patients with cancer who were treated at the Hema-
tology-Oncology Service, Day Treatment Center and General Surgery Service of Dokuz Eylül 
University Hospital. The study data were collected by using four data collection tools, namely 
Patient and Caregiver Information Form, Altruism Scale, Resilience Scale for Adults, and 
Clinically Adapted Zarit Caregiver Burden Scale. The mean score of caregivers was 74.96±12.02 
on the total Altruism Scale, 129.86±23.72 on the total Resilience Scale for Adults and 
30.20±13.05 on the total Zarit Caregiver Burden Scale.

Results:
A statistically significant and positive correlation was found between caregivers’ scores on the 
altruism scale and resilience scale (p<0.01). The increase in altruistic behavior scores increased 
the resilience score (p<0.05). It was found that 24.1% of the variance in the level of caregivers’ 
resilience was caused by the variance in the level of their altruistic behavior. A statistically signif-
icant and negative correlation was found between caregivers' scores on the Altruism Scale and 
the Zarit Care Burden Scale (p<0.01). An increase in altruistic behavior scores caused a decrease 
in the level of caregiver burden (p<0.05). It was determined that 13.2% of the variance in the 
level of caregivers’ care burden was caused by the variance in their altruistic behavior.

Conclusion:
It was concluded that altruistic behaviors in caregivers of patients with cancer increased psycho-
logical resilience and reduced the burden of care. Nurses can take on an active role in increasing 
altruistic behavior that has an important role in the provision of effective care by caregivers.
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social support and depression affected resilience negatively 
(10). Altruistic behavior is an important factor in coping with 
unfavorable conditions healthily and increases resilience. There 
is a positive relationship between altruistic behavior and life 
satisfaction, and the predictor of life satisfaction is altruism. 
Therefore, while exhibiting an altruistic attitude, the individual 
simultaneously contributes to his mental health and becomes 
more resilient and satisfied with his current life. It has been 
determined that altruistic behavior has a positive relationship 
with psychological well-being (11). Üzar-Özçetin and Dursun 
reported that resilience had direct and indirect effects on the 
quality of life and care burden in caregivers (12).
Depression and anxiety are negative effects of care burden. The 
term caregiver burden is expressed as the physical, psychoso-
cial, or financial responses that can be experienced during the 
provision of care (13). Provision of home care for patients with 
cancer disrupts the routines of family members and causes the 
disease to enter the lives of family members completely. There-
fore, the balance of the family may deteriorate and a role change 
or loss of role may occur in family members. This situation may 
increase the stress in the family of the patient with cancer (14). 
Family member caregivers have reported problems that may 
occur in various situations, such as uncertainty about social 
roles, limitations in daily activities, nervousness in marriage and 
family relationships, distress, and deterioration in physical 
health (13). In a study by Branstatter et al., it was found that 
increased sacrifice in family member caregivers of palliative 
care patients was a meaning-preserving factor in the lives of 
FDUHJLYHUV�������,Q�WKH�VWXG\�RI�3DUPDNVÕ]���������LW�ZDV�IRXQG�
that altruism increased resilience (11).

Holistic care service forms the basis of nursing, which is a 
profession that helps maintain and develop the health of the 
family and the individual in society and aims to treat illness, 
rehabilitate the sick, and improve the quality of life in any case. 
Identification of factors affecting altruism, resilience, and the 
burden of care by the nurse who provides care for patients with 
cancer and is in constant communication with the caregivers of 
patients with cancer, and accordingly, conduction of interven-
tions to increase altruistic behavior in caregivers of patients 
with cancer may be effective in increasing the resilience of 
caregivers and reducing the burden of care. It is thought that the 
altruistic behavior of individuals who provide care for patients 
with cancer will have a predictive effect on individuals’ 
resilience and care burden. However, there are no research 
results on this subject. Therefore, this study will provide new 
data on this topic for the literature. This study was conducted to 
examine the predictive effect of altruistic behavior on resilience 
and care burden in caregivers of patients with cancer.

MATERIAL and METHODS
Ethical Considerations:
In accordance with the principles of the Helsinki Declaration, at 
the outset, necessary permissions were obtained from Dokuz 
Eylül University Ethics Committee for Non-Interventional 
Studies (date: April 12, 2021; protocol number: 6116-GOA; 
decision number: 2021/12-10), the head of the department of the 

related clinics where the research was conducted, and the 
authors who conducted the Turkish validity and reliability 
studies of the scales that were used in the study. In addition, oral 
and written consent of the caregivers who volunteered to partic-
ipate in the research were obtained after they were informed 
about the purpose of the research before the scales were applied. 
This study was conducted in accordance with research and 
publication ethics.

Design and Sample
This article was produced from the specialization thesis of 
$\úHJ�O�g]JH�ùHQ�DW�'RNX]�(\O�O�8QLYHUVLW\�2QFRORJ\�1XUVLQJ�
'HSDUWPHQW�XQGHU�WKH�VXSHUYLVLRQ�RI�(]JL�.DUDGD÷��7KH�VWXG\�
data were collected via face-to-face interviews from the 
caregivers of patients with cancer treated at the Hematolo-
gy-Oncology Service, Day Treatment Center, and General 
Surgery Service of a University Hospital in western Turkey 
between April and September 2021. The population of the study 
consisted of caregivers of all patients with cancer treated at the 
centers mentioned above, and the sample consisted of patient 
relatives who volunteered to participate in the study and met the 
inclusion criteria between April and September 2021. Accord-
ing to the inclusion criteria, the caregivers who could speak and 
understand Turkish, were literate, provided care for a patient 
with cancer for the first time, had been providing care for their 
patient for at least three months, were a family member of the 
patient, had no history of psychiatric disorder, and voluntarily 
participated in the study were included in the study. To 
determine the sample size, a power analysis was performed on 
the G*Power-3.1.9.2 software package. In the power analysis, it 
was determined that 194 individuals needed to be reached to 
achieve 99% power at a significance level of 0.05 and a confi-
dence interval of 95%. The sample of the study consisted of 194 
patients and their caregivers who met the study criteria.

Data collection tools
Data collection tools included a Patient and Caregiver Informa-
tion Form, the Altruism Scale, the Resilience Scale for Adults, 
and the Clinically Adapted Zarit Caregiver Burden Scale.

The Patient and Caregiver Information Form
This form is a 20-item questionnaire that was created by the 
researcher based on a literature review. It consists of questions 
about the sociodemographic characteristics of patients and 
caregivers (16-19).

The Altruism Scale 
This scale was developed by Perry London and Robert K Bower 
DQG�ZDV�DGDSWHG�LQWR�7XUNLVK�E\�&DQWH]��$úNÕQ��DQG�$NEDED�LQ�
1991. The scale, which consists of a total of 20 questions, was 
designed to measure four dimensions: family dimension, social 
dimension, benevolence dimension, and responsibility dimen-
sion. Each dimension consists of 5 items. A high score on the 
family sub-dimension indicates that the individual perceives 
his/her relatives, himself, and his family as helpful; a high score 
on the benevolence sub-dimension indicates that the person is 
helpful; a high score on the responsibility sub-dimension 
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INTRODUCTION
Cancer is a disease that disrupts harmony, creates stress, and 
affects the quality of life for patients who are diagnosed with 
this disease and their families (1). A caregiver is a person who 
helps a person that is in need of physical care and struggles with 
a disease free of charge. Due to the uncertainty of the course of 
the disease and the treatment process, people who provide care 
for the patient as well as patients with cancer are affected physi-
cally, emotionally, and socially. Factors such as the extension of 
care given to the patient and the patient's condition negatively 
affect the care provided for the patient and reduce the quality of 
life of caregivers (2). The involvement of caregivers in a holistic 
care approach is a very distressing and challenging process for 
caregivers. The caregiver can take on an unrequited self-sacri-
fice role when he/she feels intimacy and love towards the sick 
person (3,4).

The concept of altruism, which is integrated into the concept of 
sacrifice, is a moral attitude and view that accepts self-sacrifice 
for the good of others as a principle without expecting a benefit 
and is based on the idea and belief that the main responsibility 
of each person is to devote themselves to society and other 
people. At the same time, it involves behaviors that the person 
exhibits autonomously of his/her own will only for the benefit 
of others without expecting anything in return. The idea of 
sacrificing oneself to help others has long attracted attention 
(5,6). The origin of the concept of altruism, which is at the 
center of medical practice, goes back to the Hippocratic Oath. 
The concept of altruism, which was first introduced by the 
French positivist philosopher Auguste Comte in the early 
nineteenth century, is also a fundamental component of most 
religious traditions (6,7). Altruism is influenced by factors, such 
as "empathy", "degree of kinship", "attachment styles", "help-
fulness", "voluntariness", "compassion", and "tolerance". This 
concept is praised by all major religions. For example, in 
Deuteronomy, the fifth book of the Torah, the 15th verse reads 
�<RX�ZLOO�RSHQ�\RXU�KDQG�IRU�KLP�DQG�\RX�ZLOO�FHUWDLQO\�PHHW�
his needs" (5). In some studies, it has been argued that high 
kinship supports altruism. Regarding this, Darwin said, "I 
believe the difficulty, though overwhelming, is lessened or 
disappears when it is remembered that the choice can be applied 
to the family" (5).

Altruistic individuals engage in many positive social behaviors, 
such as helping others, taking responsibility, making donations, 
self-sacrificing, devoting themselves to others and society, 
being compassionate, being fair and democratic, having 
tolerance, being responsible, and being charitable (6). All these 
factors affect the concepts of resilience and burden of care in 
caregivers.
 The concept of resilience is defined as the ability of individuals 
to positively adapt to negative situations, such as exposure to 
significant health problems, a past trauma or threat, or familial 
or relational problems, to keep things under control, to 
overcome the problem, and to continue living in a positive way 
�������9DULRXV�VWXGLHV�KDYH�VKRZQ�WKDW�SDWLHQWV�ZLWK�FDQFHU��DV�
well as their relatives, experience depression, anxiety, and 
psychological distress. In a study, it was found that lack of 

indicates that the person takes responsibility at a high rate; a 
high score on the social sub-dimension indicates that the person 
participates in social activities. In the reliability study of the 
Altruism Scale in Turkey, the relationship between even- and 
odd-numbered questions on the scale was examined, and the 
correlation coefficient between them was found as 0.81 and 
significant (p<0.01) (20,21). In this study, Cronbach's alpha 
coefficient was found as 0.866.

The Resilience Scale for Adults 
This scale was developed by Friborg et al. (2005) and adapted 
LQWR�7XUNLVK�E\�%DVÕP�DQG�dHWLQ���������'XULQJ�WKH�DGDSWDWLRQ�
study, confirmatory factor analysis was performed on the scale 
by using two different samples (university students and bank 
employees) to increase the generalizability level of the study 
findings, and the 6-dimensional structure suggested by Fribog et 
DO�� ZDV� FRQILUPHG� �Ȥ� ������ GI ����� Ȥ��GI �����
506($ �������7/, ������&), �������7KH�VXE�GLPHQVLRQV�RI�
the 33-item scale are perception of self, planned future, 
structured style, social competence, family cohesion, and social 
resources. Cronbach's alpha reliability values of the sub-dimen-
sions ranged between 0.66 and 0.81 for the student sample and 
between 0.68 and 0.79 for the employee sample. Cronbach’s 
alpha coefficient for the total scale was found as 0.86 for both 
samples. In addition, test-retest reliability was found to range 
between 0.68 and 0.81. The answers are scored between 1 and 5, 
and items 1, 3, 4, 8, 11, 12, 13, 14, 15, 16, 23, 24, 25, 27, 31, and 
33 are reverse scored. High scores on the scale indicate high 
levels of resilience (22,23). In this study, Cronbach's alpha 
coefficient was found as 0.937.

The Clinically Adapted Zarit Caregiver 
Burden Scale 
The validity and reliability of the Turkish version of the ZCBS, 
which was developed by Zarit, Reever, and Bach-Peterson in 
������ZDV�FRQGXFWHG�E\�g]HU��<XUWWDú��DQG�$N\ÕO� ��������7KH�
scale was adapted to family caregivers of inpatients in internal 
medicine and surgery clinics. The eigenvalue of the ZCBS, 
which was reduced to 18 items, was found as 5.71 and the 
variance as 55.05. Cronbach's alpha value of the ZCBS is .82 for 
the test and .87 for the retest items. The test-retest coefficient of 
stability (validity of the scale) is .72. Each item is scored 
EHWZHHQ���DQG����ZLWK��� �QHYHU���� �UDUHO\���� �VRPHWLPHV���� �
TXLWH�RIWHQ��DQG��� �DOPRVW�DOZD\V��7RWDO�VFRUHV�UDQJH�IURP���WR�
72. The higher the total score is, the higher the caregiver burden 
is. The scores are interpreted as follows: <30, no burden; 30-59, 
PRGHUDWH�OHYHO�RI�EXUGHQ�������KLJK�OHYHO�RI�EXUGHQ����������,Q�
our study, Cronbach's alpha coefficient was found as 0.942.

Statistical Analysis
The data obtained in the research were analyzed on the SPSS 
(Statistical Package for Social Sciences) for Windows 25.0 
software package. Descriptive statistical methods (numbers, 
percentages, means, and standard deviation values) were used in 
data analysis. The normality of the data was checked by using 
normality tests and kurtosis and skewness values. The analyses 
included independent samples t-test, F test for comparison of 

PRUH�WKDQ�WZR�JURXSV��RQH�ZD\�DQDO\VLV�RI�YDULDQFH��$129$���
Bonferroni test for post-hoc comparisons, Cronbach’s alpha 
coefficient, Pearson correlation analysis, and linear regression 
analysis.

RESULTS
In our study, 75.3% of caregivers were female and 24.7% were 
male. The mean age of caregivers was 41.68±13.19, the mean 
duration of the care was calculated as 400.84±54.38 (days). 
Also, 75.3% of caregivers had high school education or above, 
68% were married, and 32% were single. It was found that 
45.9% of them were employed and that 54.1% were not 
employed. Regarding the relation between the patient and the 
caregiver, 28.4% of them were spouses, 37.6% were the 
patient’s son or daughter, and 6.2% were the patient’s daugh-
ter-in-law or son-in-law. It was also found that 51.5% of the 
caregivers were self-sufficient in caregiving, 46.9% received 
support, and 50.5% of the caregivers had another dependent. In 
addition, 19.6% of caregivers had a chronic disease, and the 
most common chronic disease was hypertension. Apart from 
these, 64.4% of caregivers lived in the same house with the 
patient and 59.8% considered providing care as a duty, 42.3% as 
a sacrifice, and 25.8% as an obligation. Furthermore, 7.2% 
thought that providing care exhausted the caregiver (Table I). 
The mean total scores obtained from scales were 74.96±12.02 
for Altruism Scale, 129.86±23.72 for the RSA, and 30.20±13.05 
for the ZCBS (Table II).

According to the analysis of the altruism scale, the social 
sub-dimension scores showed a statistically significant differ-
ence according to education level (p<0.05). The scores of the 
caregivers with a high school or above education were higher 
(p: 0.048; t: -2.011). The responsibility sub-dimension scores 
showed a statistically significant difference according to the 
marital status of the caregivers (p<0.05). The scores of married 
caregivers were higher than those of the single (p: 0.031; t: 
2.182). The benevolence sub-dimension scores showed a statis-
tically significant difference according to the self-sufficiency 
status of caregivers while they are giving care (p<0.05). It was 
determined that the caregivers who stated that they were 
self-sufficient while giving care had higher scores (p: 0.005; t: 
2.844). The scores of caregivers on the social (p: 0.043; t: 
-2.035) and benevolence (p: 0.002; t:-3.166) sub-dimensions 
showed a statistically significant difference according to wheth-
er they received support while giving care. The scores of the 
caregivers who received support for care were lower. The scores 
of the caregivers who had other dependents in addition to the 
patient who they provided care for on the benevolence sub-di-
mension showed a statistically significant difference (p<0.05). 
The scores of the caregivers who had other dependents were 
higher (p: 0.037; t: 2.106). The scores of caregivers on the 
sub-dimensions of the altruism scale showed a statistically 
significant difference according to whether they had chronic 
diseases (p<0.05). The scores of the caregivers without chronic 
diseases were higher (p: 0.002; t: -3.149). The social sub-dimen-
sion scores of caregivers who considered giving care as an 
obligation showed a statistically significant difference (p<0.05). 

Table I : Descriptive and care-related characteristics  of caregivers (n: 194) Table II: Descriptive statistics and reliability levels of the scores of caregivers 
obtained from the altruism scale, the resilience scale for adults, and the Zarit 
caregiver burden scale adapted to the clinic (n:194)

The scores of the caregivers who considered giving care as an 
obligation were lower (p: 0.015; t:-2.460) (Table III).
In this study, the scores of caregivers on the total ZCBS showed 
a statistically significant difference according to caregivers’ 
education status, employment status, relation with the patient, 
chronic disease status, and what it meant to provide care for 
their patients (p<0.05). It was found that the burden of caregiv-
ers who had primary school or below education was higher (p: 
0.000; t: 3.699). Caregivers who did not work were found to 
have a higher burden of care (p: 0.019; t:  -2.367). In cases 
where the caregiver was the patient’s daughter- or son-in-law, 
the burden of care was found to be higher than in other relations 
(p: 0.001; F: 5.363). The burden of caregivers who stated that 
they were not self-sufficient in providing care was higher (p: 
0.005; t: -2.848). The burden of caregivers who received 
caregiving support was higher (p: 0.038; t: 2.087). It was found 
that caregivers with chronic diseases had a higher burden of care 
(p: 0.006; t: 2.768). Individuals who considered giving care as a 
duty (p: 0.000; t: 3.915), who saw it as an obligation (p: 0.001; 
t: 3.341), and who thought that providing care exhausted the 
caregiver (p: 0.004; t: 3.300) had higher care burden (Table III).

In this study, the scores of caregivers on the total RSA (p: 0.028; 
t: 2.211) and structured style (p: 0.000; t: -3.631) and perception 
of self (p: 0.006; t: -2.793) sub-dimensions showed a statistical-
ly significant difference according to their education level 
(p<0.05). The scores of the caregivers with high school or above 
education were higher. The scores on the family cohesion 
sub-dimension of the RSA showed a statistically significant 
difference according to the marital status of the caregivers 
(p<0.05). The resilience scores of married caregivers were 
higher than those of the single (p: 0.011; t: 2.554). The scores of 
caregivers on the structured style (p: 0.045; t: 2.016), planned 
future (p: 0.036; t: 2.110), and perception of self (p: 0.006; t: 
2.726) sub-dimensions showed a statistically significant differ-
ence according to their employment status (p<0.05). The scores 
of working caregivers were higher than those of non-working 
ones. The scores of caregivers on the total RSA and all its 
sub-dimensions showed a statistically significant difference 
according to whether they had a chronic disease (p<0.05). The 
scores of caregivers with chronic diseases were lower. The 
scores of the caregivers who considered giving care as a duty on 
the total RSA (p: 0.023; t: -2.299), structured style (p: 0.018; t: 
-2.387), perception of self (p: 0.041; t: -2.053), and social 
resources (p: 0.004; t: -2.914) sub-dimensions showed a statisti-
cally significant difference (p<0.05). The scores of those who 
stated that giving care was a duty were lower. The scores of the 
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caregivers who considered giving care as an obligation on the 
total RSA (p: 0.0453; t: -2.036), planned future (p: 0.041; t: 
-2.057), and family cohesion (p: 0.023; t: 2.296) showed a 

statistically significant difference (p<0.05). 
The scores of those who considered giving care as an obligation 
ZHUH�ORZHU��7DEOH�,9���

There was a statistically significant and positive relationship 
EHWZHHQ�FDUHJLYHUV
�DOWUXLVP�DQG�UHVLOLHQFH��S�������U ���������
As the total scores of caregivers on the altruism scale increased, 
their total resilience scores increased, as well. There was a 
statistically significant and negative correlation between 
caregivers' altruistic behaviors and care burden (p<0.01: 
U ���������$V� WKH� WRWDO� VFRUH�RI� WKH�FDUHJLYHUV�RQ� WKH�DOWUXLVP�
scale decreased, their total burden of care score increased. A 
statistically significant and negative correlation was found 
between caregivers' burden of care and resilience (p<0.01: 
U ���������$V�FDUHJLYHUV¶�WRWDO�EXUGHQ�RI�FDUH�VFRUHV�GHFUHDVHG��
WKHLU�WRWDO�UHVLOLHQFH�VFRUHV�LQFUHDVHG��7DEOH�9��

Table V: The Relationship between the scores of caregivers on the altruism 
scale, the resilience scale, and the Zarit caregiver burden scale (n:194)

In this study, regression analysis was performed to determine 
the predictive effect of altruistic behaviors in caregivers of 
patients with cancer on caregivers’ resilience. When the results 
ZHUH�H[DPLQHG�� LW�ZDV�IRXQG�WKDW�) �������LQ�WKH�ILUVW�PRGHO�
and that models were found to be statistically significant 
(p<0.05). It was determined that caregivers’ altruistic behaviors 
had an effect on their resilience and that an increase in caregiv-
ers' altruistic behavior scores increased their resilience score 
statistically (p<0.05). In addition, it was determined that 24.1% 
of the variance in the resilience level of caregivers was due to 
WKH�YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVWLF�EHKDYLRUV��5� ��������
,Q� WKH� VHFRQG� PRGHO�� LW� ZDV� IRXQG� WKDW� ) ������� DQG� WKDW�
models were statistically significant (p<0.05). It was 
determined that caregivers’ altruistic behaviors had an effect on 
the burden of care and that an increase in caregivers’ altruistic 
behavior scores caused a statistical decrease in the level of their 
burden (p<0.05). In addition, it was found that 13.2% of the 
variance in the level of caregivers’ care burden was due to the 
YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVP��5� ��������7DEOH�9,��

Table VI: The predictive effect of altruistic behaviors on the resilience and care 
burden of caregivers of patients with cancer (n:194)

DISCUSSION
In our study, 59.8% of the caregivers stated that they saw 
providing care for their patients as a duty, while 42.3% saw it as 
a sacrifice. Although the majority of caregivers considered 
providing care for their patients as a duty, the number of 
caregivers who stated they saw it as a sacrifice was also quite 

high. There are studies in the literature that support both 
ILQGLQJV�� )RU� H[DPSOH�� WKH� UHVXOWV� RI� 7DUÕ�6HOoXN� DQG� $YFÕ�
�������� .ULVWDQL� HW� DO�� �������� DQG�<HúLO� HW� DO�� ������� VKRZ�
parallelism with our study in terms of these findings (26-28). 
The reasons for seeing providing care as duty may include cases 
where the caregiver is the patient's son/daughter or spouse, 
he/she takes on the burden of care conscientiously, and he/she 
thinks that they have to take care of the spouse or mother/father 
who is sick due to the feudal cultural structure and Muslim 
origin of Turkey, and because there is no one else to take care of 
the patient. Reasons for seeing the provision of care as a 
sacrifice may include cases where the caregiver is compassion-
ate and volunteering, he/she provides care for the patient 
willingly, or he/she loves the patient very much. In our study, 
when the caregivers were asked what it meant to care for their 
patient, they used expressions such as "We promised in sickness 
and in health”, “I love my mother very much”, “I would do 
anything for her”, and “I would give my life for my child if 
necessary". These statements show the sacrifices of caregivers. 
In Turkey, caregivers with a traditional family structure see 
themselves as religiously responsible for providing care for 
their family members who are sick, and they are merciful, 
compassionate, helpful, and self-sacrificing as also required by 
Islam. In our study, the total mean score of caregivers on the 
altruism scale was found to be 74.96±12.02. It is seen that 
caregivers scored above the average. When the literature is 
examined, although there is no study that measures altruistic 
EHKDYLRUV� RI� FDUHJLYHUV� LQ�7XUNH\�� LQ� WKH� VWXG\� RI� /|N� HW� DO��
(2015), caregivers compared the concept of caregiving to the 
example of a ‘devoted individual’, while in the studies of Tayaz 
(2018) and Zaybak (2012), it was stated that caregivers assumed 
the role of unconditional self-sacrifice (4,29,30). There are also 
examples from foreign literature. In their study with 
family-member caregivers, Klemz et al. (2015) found that 
cultural norms guided altruism and that medical and non-medi-
cal expenditures physically distanced the caregiver from the 
sick individual and reduced altruistic behaviors (31). In our 
study, reasons for high mean total altruism scores were found to 
possibly stem from factors such as giving care to loved ones, 
providing care devotedly and willingly, thinking that giving care 
is a sacrifice, level of close kinship with the person who is given 
care, and altruistic behaviors.
The mean score of caregivers on the total resilience scale was 
high (129.86±23.72). The mean score obtained from the total 
56$�ZDV�GHWHUPLQHG�DV��������������LQ�WKH�VWXG\�RI�8÷XUWD\�
(2019), 130.93±14.60 in the study of Erkan (2019), and 129.98 
in the study of Kahraman (2019) (32-34). Liu et al. (2018) found 
a high level of resilience in family members who provided care 
for their patients with cancer, and this was consistent with our 
findings (35). At this point, besides social support, it is possible 
to talk about the importance of giving care to the loved one, 
providing care voluntarily and devotedly, good family solidari-
ty, and the belief of the caregiver that the patient will recover 
faster if he/she gives quality care to his/her patient. 
In our study, the mean score of the ZCBS was found as 
30.20±13.05. In other studies conducted with caregivers, the 
mean score on the total Zarit Caregiver Burden Scale was found 
as 42.35 ± 20.26 by Altay et al. (2018), 32.61±14.83 by 

Özkan-Tuncay et al. (2015), 29.49±9.83 by Tayaz and Koç 
(2018), and 36.24±12.65 by Kars-Fertelli and Özkan-Tuncay 
(2019) (4, 36-38). The mean scores for care burden vary in 
studies. In our study, 52.6% of the caregivers stated that they felt 
a moderate level of care burden. Decadt et al. (2021) also found 
that caregivers experienced moderate levels of care burden (39). 
This result is consistent with our study. The reasons for mainly 
moderate levels of care burden felt by the caregivers in our 
study compared to the results of other studies may have been 
because the caregivers in our study had high levels of altruistic 
behaviors and resilience, the number of caregivers with chronic 
diseases was less, and the duration of care ranged between 3 to 
12 months. In addition, it can be said that the external support 
received by caregivers who were not self-sufficient while they 
were providing care played an important role in the moderate 
levels of care burden.

There was a statistically significant and positive relationship 
between caregivers' altruistic behaviors and resilience (p<0.01; 
U ���������$V�WKH�PHDQ�VFRUHV�RI�FDUHJLYHUV�RQ�WKH�WRWDO�DOWUXLVP�
scale increased, their mean scores on the total resilience scale 
LQFUHDVHG��DV�ZHOO��dHWLQ�HW�DO���������UHSRUWHG�WKDW�ZKHQ�SHRSOH�
had high levels of cohesion, even if conditions were not appro-
priate, they showed helpfulness, their resilience increased, and 
that there was a similar relationship between empathy and 
UHVLOLHQFH�������,Q�WKH�VWXG\�RI�/|N�HW�DO����������FDUHJLYHUV�ZKR�
believed that caregiving could not be performed without 
sacrifice said, “I usually forget myself; I think this is sacrifice. It 
cannot be done without sacrifice” (29). In the study conducted 
E\�8÷XUWD\���������D�SRVLWLYH�DQG�VLJQLILFDQW�UHODWLRQVKLS�ZDV�
found between the total score on the resilience scale and the 
mean score on the empathic thinking subscale. The “empathic 
thinking” subscale includes showing compassion and emotional 
empathy (32). Since altruistic behaviors include prosocial 
behaviors, it can be interpreted that caregivers' altruistic behav-
iors shown by helping, empathizing, and sacrificing may have 
increased their resilience. In Turkey, care is given to the sick 
individual selflessly, also as a requirement of Muslim origin, 
and because of the cultural structure. Especially in crowded 
families, the sick person is provided care by family members on 
a completely voluntary basis. It can be interpreted that the 
resilience of caregivers is high since this situation motivates 
them. In this study, a statistically significant and negative 
correlation was found between caregivers' altruistic behaviors 
DQG� FDUH� EXUGHQ� �S������� U � ���������$V� WKH� PHDQ� VFRUH� RI�
caregivers on the total altruism scale decreased, their total score 
on the burden of care increased. Although there was no study in 
the literature that was conducted with caregivers on altruistic 
EHKDYLRU�DQG�FDUHJLYHU�EXUGHQ��0LQJ�<HK�DQG�<XDQPD\�&KDQJ�
(2015) reported that altruistic behavior reduced the burden of 
FDUH� ������ ,Q� WKH� VWXG\� FRQGXFWHG� E\� $UVODQWDú� DQG� $GDQD�
(2012), extreme self-sacrifice and control behaviors by relatives 
in their relationships with the patient, the evaluation of warmth/-
closeness towards the patient, and the inability to separate their 
inner world from that of the patient were defined as emotional 
expression and it was concluded that as the emotional expres-
sion score of caregivers increased, the scores for the burden of 
care increased, as well (42). This result is not consistent with 

our study. It can be said that the burden of care increased 
because the evaluation of care as only a duty or a task that 
caregivers had to fulfill may have caused them to display 
attitudes away from self-sacrifice and benevolence, lacking 
empathy and compassion. The examination of the results of the 
regression analysis in our study indicated that altruistic behav-
iors of caregivers had an effect on their resilience and that an 
increase in caregivers' scores on altruistic behavior increased 
their resilience score statistically (p<0.05). It was determined 
that 24.1% of the variance in the level of caregivers’ resilience 
was due to the variance in the level of their altruistic behavior 
�5� ��������&DUHJLYHUV�ZKR�SURYLGH�FDUH�YROXQWDULO\��GHYRWHG-
ly, and without expecting anything in return will be individuals 
with better psychological well-being and coping mechanisms. 
Therefore, these caregivers may have higher levels of resilience.
In this study, the results of the regression analysis indicated that 
altruistic behavior of caregivers had an effect on the burden of 
care and that an increase in the altruistic behavior scores of 
caregivers caused a statistical decrease in the level of caregiver 
burden (p<0.05). It was found that 13.2% of the variance in the 
level of caregivers’ burden was due to the variance in the level 
RI�WKHLU�DOWUXLVP��5� ��������,Q�WKH�VWXG\�FRQGXFWHG�E\�0LQJ�
<HK�DQG�<XDQPD\�&KDQJ���������IDPLO\�FDUHJLYHUV�VWDWHG�WKDW�
one of their perceptions of caregiving was self-sacrifice, and it 
was found that family caregivers with better relationship 
quality, psychological well-being, and caregiving knowledge 
had a lower care burden (41).

Limitation of the Study
The results of the findings regarding the predictive effect of 
altruistic behaviors on resilience and care burden in caregivers 
of patients with cancer are limited only to the hospital where the 
data were collected and include the caregivers of patients with 
cancer in this hospital. In this study, the predictive effects of 
resilience and care burden in caregivers of patients with cancer 
were investigated. It does not include caregivers of patients 
diagnosed with other diseases.

CONCLUSIONS and RECOMMENDATIONS
Altruism consists of prosocial behaviors characterized by positive social 
behaviors. In our study, it was determined that the altruistic behaviors 
seen in the caregivers of patients with cancer significantly affected their 
resilience and care burden. The concepts of benevolence, compassion, 
mercy, self-sacrifice, and empathy which are seen in caregivers gained 
importance in our study. The altruistic behaviors seen in caregivers while 
they are providing care will both increase the quality of care and reduce 
the burden on the caregiver. For this reason, it is recommended to inform 
and educate caregivers about positive social behaviors. In addition, since 
the increase in the resilience of caregivers will also affect their 
altruistic behaviors, it can be recommended to design training 
programs for caregivers on coping mechanisms, effective 
psychological support, communication techniques, and coping 
with potential problems. It is recommended that health profes-
sionals should identify the problems and care burden of caregiv-
ers during caregiving, observe their altruistic behavior, and 
revise their shortcomings.
In the literature, there is limited research into the predictive 

effects of altruistic behaviors on resilience and care burden of 
caregivers of patients with cancer. Therefore, it is recommended 
to conduct quantitative, qualitative, and experimental studies on 
the topic. Moreover, it is thought that there is a need for experi-
mental studies that will contribute to the development of altruis-
tic behavior of caregivers in Turkey and the world and investi-
gate the effects of these behaviors on other factors.
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ABSTRACT
Objective: 
This study was conducted to investigate the predictive effect of altruistic behaviors on psycho-
logical resilience and care burden in caregivers of cancer patients.

Material and Methods:
The study consisted of 194 caregivers of 194 patients with cancer who were treated at the Hema-
tology-Oncology Service, Day Treatment Center and General Surgery Service of Dokuz Eylül 
University Hospital. The study data were collected by using four data collection tools, namely 
Patient and Caregiver Information Form, Altruism Scale, Resilience Scale for Adults, and 
Clinically Adapted Zarit Caregiver Burden Scale. The mean score of caregivers was 74.96±12.02 
on the total Altruism Scale, 129.86±23.72 on the total Resilience Scale for Adults and 
30.20±13.05 on the total Zarit Caregiver Burden Scale.

Results:
A statistically significant and positive correlation was found between caregivers’ scores on the 
altruism scale and resilience scale (p<0.01). The increase in altruistic behavior scores increased 
the resilience score (p<0.05). It was found that 24.1% of the variance in the level of caregivers’ 
resilience was caused by the variance in the level of their altruistic behavior. A statistically signif-
icant and negative correlation was found between caregivers' scores on the Altruism Scale and 
the Zarit Care Burden Scale (p<0.01). An increase in altruistic behavior scores caused a decrease 
in the level of caregiver burden (p<0.05). It was determined that 13.2% of the variance in the 
level of caregivers’ care burden was caused by the variance in their altruistic behavior.

Conclusion:
It was concluded that altruistic behaviors in caregivers of patients with cancer increased psycho-
logical resilience and reduced the burden of care. Nurses can take on an active role in increasing 
altruistic behavior that has an important role in the provision of effective care by caregivers.
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social support and depression affected resilience negatively 
(10). Altruistic behavior is an important factor in coping with 
unfavorable conditions healthily and increases resilience. There 
is a positive relationship between altruistic behavior and life 
satisfaction, and the predictor of life satisfaction is altruism. 
Therefore, while exhibiting an altruistic attitude, the individual 
simultaneously contributes to his mental health and becomes 
more resilient and satisfied with his current life. It has been 
determined that altruistic behavior has a positive relationship 
with psychological well-being (11). Üzar-Özçetin and Dursun 
reported that resilience had direct and indirect effects on the 
quality of life and care burden in caregivers (12).
Depression and anxiety are negative effects of care burden. The 
term caregiver burden is expressed as the physical, psychoso-
cial, or financial responses that can be experienced during the 
provision of care (13). Provision of home care for patients with 
cancer disrupts the routines of family members and causes the 
disease to enter the lives of family members completely. There-
fore, the balance of the family may deteriorate and a role change 
or loss of role may occur in family members. This situation may 
increase the stress in the family of the patient with cancer (14). 
Family member caregivers have reported problems that may 
occur in various situations, such as uncertainty about social 
roles, limitations in daily activities, nervousness in marriage and 
family relationships, distress, and deterioration in physical 
health (13). In a study by Branstatter et al., it was found that 
increased sacrifice in family member caregivers of palliative 
care patients was a meaning-preserving factor in the lives of 
FDUHJLYHUV�������,Q�WKH�VWXG\�RI�3DUPDNVÕ]���������LW�ZDV�IRXQG�
that altruism increased resilience (11).

Holistic care service forms the basis of nursing, which is a 
profession that helps maintain and develop the health of the 
family and the individual in society and aims to treat illness, 
rehabilitate the sick, and improve the quality of life in any case. 
Identification of factors affecting altruism, resilience, and the 
burden of care by the nurse who provides care for patients with 
cancer and is in constant communication with the caregivers of 
patients with cancer, and accordingly, conduction of interven-
tions to increase altruistic behavior in caregivers of patients 
with cancer may be effective in increasing the resilience of 
caregivers and reducing the burden of care. It is thought that the 
altruistic behavior of individuals who provide care for patients 
with cancer will have a predictive effect on individuals’ 
resilience and care burden. However, there are no research 
results on this subject. Therefore, this study will provide new 
data on this topic for the literature. This study was conducted to 
examine the predictive effect of altruistic behavior on resilience 
and care burden in caregivers of patients with cancer.

MATERIAL and METHODS
Ethical Considerations:
In accordance with the principles of the Helsinki Declaration, at 
the outset, necessary permissions were obtained from Dokuz 
Eylül University Ethics Committee for Non-Interventional 
Studies (date: April 12, 2021; protocol number: 6116-GOA; 
decision number: 2021/12-10), the head of the department of the 

related clinics where the research was conducted, and the 
authors who conducted the Turkish validity and reliability 
studies of the scales that were used in the study. In addition, oral 
and written consent of the caregivers who volunteered to partic-
ipate in the research were obtained after they were informed 
about the purpose of the research before the scales were applied. 
This study was conducted in accordance with research and 
publication ethics.

Design and Sample
This article was produced from the specialization thesis of 
$\úHJ�O�g]JH�ùHQ�DW�'RNX]�(\O�O�8QLYHUVLW\�2QFRORJ\�1XUVLQJ�
'HSDUWPHQW�XQGHU�WKH�VXSHUYLVLRQ�RI�(]JL�.DUDGD÷��7KH�VWXG\�
data were collected via face-to-face interviews from the 
caregivers of patients with cancer treated at the Hematolo-
gy-Oncology Service, Day Treatment Center, and General 
Surgery Service of a University Hospital in western Turkey 
between April and September 2021. The population of the study 
consisted of caregivers of all patients with cancer treated at the 
centers mentioned above, and the sample consisted of patient 
relatives who volunteered to participate in the study and met the 
inclusion criteria between April and September 2021. Accord-
ing to the inclusion criteria, the caregivers who could speak and 
understand Turkish, were literate, provided care for a patient 
with cancer for the first time, had been providing care for their 
patient for at least three months, were a family member of the 
patient, had no history of psychiatric disorder, and voluntarily 
participated in the study were included in the study. To 
determine the sample size, a power analysis was performed on 
the G*Power-3.1.9.2 software package. In the power analysis, it 
was determined that 194 individuals needed to be reached to 
achieve 99% power at a significance level of 0.05 and a confi-
dence interval of 95%. The sample of the study consisted of 194 
patients and their caregivers who met the study criteria.

Data collection tools
Data collection tools included a Patient and Caregiver Informa-
tion Form, the Altruism Scale, the Resilience Scale for Adults, 
and the Clinically Adapted Zarit Caregiver Burden Scale.

The Patient and Caregiver Information Form
This form is a 20-item questionnaire that was created by the 
researcher based on a literature review. It consists of questions 
about the sociodemographic characteristics of patients and 
caregivers (16-19).

The Altruism Scale 
This scale was developed by Perry London and Robert K Bower 
DQG�ZDV�DGDSWHG�LQWR�7XUNLVK�E\�&DQWH]��$úNÕQ��DQG�$NEDED�LQ�
1991. The scale, which consists of a total of 20 questions, was 
designed to measure four dimensions: family dimension, social 
dimension, benevolence dimension, and responsibility dimen-
sion. Each dimension consists of 5 items. A high score on the 
family sub-dimension indicates that the individual perceives 
his/her relatives, himself, and his family as helpful; a high score 
on the benevolence sub-dimension indicates that the person is 
helpful; a high score on the responsibility sub-dimension 
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INTRODUCTION
Cancer is a disease that disrupts harmony, creates stress, and 
affects the quality of life for patients who are diagnosed with 
this disease and their families (1). A caregiver is a person who 
helps a person that is in need of physical care and struggles with 
a disease free of charge. Due to the uncertainty of the course of 
the disease and the treatment process, people who provide care 
for the patient as well as patients with cancer are affected physi-
cally, emotionally, and socially. Factors such as the extension of 
care given to the patient and the patient's condition negatively 
affect the care provided for the patient and reduce the quality of 
life of caregivers (2). The involvement of caregivers in a holistic 
care approach is a very distressing and challenging process for 
caregivers. The caregiver can take on an unrequited self-sacri-
fice role when he/she feels intimacy and love towards the sick 
person (3,4).

The concept of altruism, which is integrated into the concept of 
sacrifice, is a moral attitude and view that accepts self-sacrifice 
for the good of others as a principle without expecting a benefit 
and is based on the idea and belief that the main responsibility 
of each person is to devote themselves to society and other 
people. At the same time, it involves behaviors that the person 
exhibits autonomously of his/her own will only for the benefit 
of others without expecting anything in return. The idea of 
sacrificing oneself to help others has long attracted attention 
(5,6). The origin of the concept of altruism, which is at the 
center of medical practice, goes back to the Hippocratic Oath. 
The concept of altruism, which was first introduced by the 
French positivist philosopher Auguste Comte in the early 
nineteenth century, is also a fundamental component of most 
religious traditions (6,7). Altruism is influenced by factors, such 
as "empathy", "degree of kinship", "attachment styles", "help-
fulness", "voluntariness", "compassion", and "tolerance". This 
concept is praised by all major religions. For example, in 
Deuteronomy, the fifth book of the Torah, the 15th verse reads 
�<RX�ZLOO�RSHQ�\RXU�KDQG�IRU�KLP�DQG�\RX�ZLOO�FHUWDLQO\�PHHW�
his needs" (5). In some studies, it has been argued that high 
kinship supports altruism. Regarding this, Darwin said, "I 
believe the difficulty, though overwhelming, is lessened or 
disappears when it is remembered that the choice can be applied 
to the family" (5).

Altruistic individuals engage in many positive social behaviors, 
such as helping others, taking responsibility, making donations, 
self-sacrificing, devoting themselves to others and society, 
being compassionate, being fair and democratic, having 
tolerance, being responsible, and being charitable (6). All these 
factors affect the concepts of resilience and burden of care in 
caregivers.
 The concept of resilience is defined as the ability of individuals 
to positively adapt to negative situations, such as exposure to 
significant health problems, a past trauma or threat, or familial 
or relational problems, to keep things under control, to 
overcome the problem, and to continue living in a positive way 
�������9DULRXV�VWXGLHV�KDYH�VKRZQ�WKDW�SDWLHQWV�ZLWK�FDQFHU��DV�
well as their relatives, experience depression, anxiety, and 
psychological distress. In a study, it was found that lack of 

indicates that the person takes responsibility at a high rate; a 
high score on the social sub-dimension indicates that the person 
participates in social activities. In the reliability study of the 
Altruism Scale in Turkey, the relationship between even- and 
odd-numbered questions on the scale was examined, and the 
correlation coefficient between them was found as 0.81 and 
significant (p<0.01) (20,21). In this study, Cronbach's alpha 
coefficient was found as 0.866.

The Resilience Scale for Adults 
This scale was developed by Friborg et al. (2005) and adapted 
LQWR�7XUNLVK�E\�%DVÕP�DQG�dHWLQ���������'XULQJ�WKH�DGDSWDWLRQ�
study, confirmatory factor analysis was performed on the scale 
by using two different samples (university students and bank 
employees) to increase the generalizability level of the study 
findings, and the 6-dimensional structure suggested by Fribog et 
DO�� ZDV� FRQILUPHG� �Ȥ� ������ GI ����� Ȥ��GI �����
506($ �������7/, ������&), �������7KH�VXE�GLPHQVLRQV�RI�
the 33-item scale are perception of self, planned future, 
structured style, social competence, family cohesion, and social 
resources. Cronbach's alpha reliability values of the sub-dimen-
sions ranged between 0.66 and 0.81 for the student sample and 
between 0.68 and 0.79 for the employee sample. Cronbach’s 
alpha coefficient for the total scale was found as 0.86 for both 
samples. In addition, test-retest reliability was found to range 
between 0.68 and 0.81. The answers are scored between 1 and 5, 
and items 1, 3, 4, 8, 11, 12, 13, 14, 15, 16, 23, 24, 25, 27, 31, and 
33 are reverse scored. High scores on the scale indicate high 
levels of resilience (22,23). In this study, Cronbach's alpha 
coefficient was found as 0.937.

The Clinically Adapted Zarit Caregiver 
Burden Scale 
The validity and reliability of the Turkish version of the ZCBS, 
which was developed by Zarit, Reever, and Bach-Peterson in 
������ZDV�FRQGXFWHG�E\�g]HU��<XUWWDú��DQG�$N\ÕO� ��������7KH�
scale was adapted to family caregivers of inpatients in internal 
medicine and surgery clinics. The eigenvalue of the ZCBS, 
which was reduced to 18 items, was found as 5.71 and the 
variance as 55.05. Cronbach's alpha value of the ZCBS is .82 for 
the test and .87 for the retest items. The test-retest coefficient of 
stability (validity of the scale) is .72. Each item is scored 
EHWZHHQ���DQG����ZLWK��� �QHYHU���� �UDUHO\���� �VRPHWLPHV���� �
TXLWH�RIWHQ��DQG��� �DOPRVW�DOZD\V��7RWDO�VFRUHV�UDQJH�IURP���WR�
72. The higher the total score is, the higher the caregiver burden 
is. The scores are interpreted as follows: <30, no burden; 30-59, 
PRGHUDWH�OHYHO�RI�EXUGHQ�������KLJK�OHYHO�RI�EXUGHQ����������,Q�
our study, Cronbach's alpha coefficient was found as 0.942.

Statistical Analysis
The data obtained in the research were analyzed on the SPSS 
(Statistical Package for Social Sciences) for Windows 25.0 
software package. Descriptive statistical methods (numbers, 
percentages, means, and standard deviation values) were used in 
data analysis. The normality of the data was checked by using 
normality tests and kurtosis and skewness values. The analyses 
included independent samples t-test, F test for comparison of 

PRUH�WKDQ�WZR�JURXSV��RQH�ZD\�DQDO\VLV�RI�YDULDQFH��$129$���
Bonferroni test for post-hoc comparisons, Cronbach’s alpha 
coefficient, Pearson correlation analysis, and linear regression 
analysis.

RESULTS
In our study, 75.3% of caregivers were female and 24.7% were 
male. The mean age of caregivers was 41.68±13.19, the mean 
duration of the care was calculated as 400.84±54.38 (days). 
Also, 75.3% of caregivers had high school education or above, 
68% were married, and 32% were single. It was found that 
45.9% of them were employed and that 54.1% were not 
employed. Regarding the relation between the patient and the 
caregiver, 28.4% of them were spouses, 37.6% were the 
patient’s son or daughter, and 6.2% were the patient’s daugh-
ter-in-law or son-in-law. It was also found that 51.5% of the 
caregivers were self-sufficient in caregiving, 46.9% received 
support, and 50.5% of the caregivers had another dependent. In 
addition, 19.6% of caregivers had a chronic disease, and the 
most common chronic disease was hypertension. Apart from 
these, 64.4% of caregivers lived in the same house with the 
patient and 59.8% considered providing care as a duty, 42.3% as 
a sacrifice, and 25.8% as an obligation. Furthermore, 7.2% 
thought that providing care exhausted the caregiver (Table I). 
The mean total scores obtained from scales were 74.96±12.02 
for Altruism Scale, 129.86±23.72 for the RSA, and 30.20±13.05 
for the ZCBS (Table II).

According to the analysis of the altruism scale, the social 
sub-dimension scores showed a statistically significant differ-
ence according to education level (p<0.05). The scores of the 
caregivers with a high school or above education were higher 
(p: 0.048; t: -2.011). The responsibility sub-dimension scores 
showed a statistically significant difference according to the 
marital status of the caregivers (p<0.05). The scores of married 
caregivers were higher than those of the single (p: 0.031; t: 
2.182). The benevolence sub-dimension scores showed a statis-
tically significant difference according to the self-sufficiency 
status of caregivers while they are giving care (p<0.05). It was 
determined that the caregivers who stated that they were 
self-sufficient while giving care had higher scores (p: 0.005; t: 
2.844). The scores of caregivers on the social (p: 0.043; t: 
-2.035) and benevolence (p: 0.002; t:-3.166) sub-dimensions 
showed a statistically significant difference according to wheth-
er they received support while giving care. The scores of the 
caregivers who received support for care were lower. The scores 
of the caregivers who had other dependents in addition to the 
patient who they provided care for on the benevolence sub-di-
mension showed a statistically significant difference (p<0.05). 
The scores of the caregivers who had other dependents were 
higher (p: 0.037; t: 2.106). The scores of caregivers on the 
sub-dimensions of the altruism scale showed a statistically 
significant difference according to whether they had chronic 
diseases (p<0.05). The scores of the caregivers without chronic 
diseases were higher (p: 0.002; t: -3.149). The social sub-dimen-
sion scores of caregivers who considered giving care as an 
obligation showed a statistically significant difference (p<0.05). 

Table I : Descriptive and care-related characteristics  of caregivers (n: 194) Table II: Descriptive statistics and reliability levels of the scores of caregivers 
obtained from the altruism scale, the resilience scale for adults, and the Zarit 
caregiver burden scale adapted to the clinic (n:194)

The scores of the caregivers who considered giving care as an 
obligation were lower (p: 0.015; t:-2.460) (Table III).
In this study, the scores of caregivers on the total ZCBS showed 
a statistically significant difference according to caregivers’ 
education status, employment status, relation with the patient, 
chronic disease status, and what it meant to provide care for 
their patients (p<0.05). It was found that the burden of caregiv-
ers who had primary school or below education was higher (p: 
0.000; t: 3.699). Caregivers who did not work were found to 
have a higher burden of care (p: 0.019; t:  -2.367). In cases 
where the caregiver was the patient’s daughter- or son-in-law, 
the burden of care was found to be higher than in other relations 
(p: 0.001; F: 5.363). The burden of caregivers who stated that 
they were not self-sufficient in providing care was higher (p: 
0.005; t: -2.848). The burden of caregivers who received 
caregiving support was higher (p: 0.038; t: 2.087). It was found 
that caregivers with chronic diseases had a higher burden of care 
(p: 0.006; t: 2.768). Individuals who considered giving care as a 
duty (p: 0.000; t: 3.915), who saw it as an obligation (p: 0.001; 
t: 3.341), and who thought that providing care exhausted the 
caregiver (p: 0.004; t: 3.300) had higher care burden (Table III).

In this study, the scores of caregivers on the total RSA (p: 0.028; 
t: 2.211) and structured style (p: 0.000; t: -3.631) and perception 
of self (p: 0.006; t: -2.793) sub-dimensions showed a statistical-
ly significant difference according to their education level 
(p<0.05). The scores of the caregivers with high school or above 
education were higher. The scores on the family cohesion 
sub-dimension of the RSA showed a statistically significant 
difference according to the marital status of the caregivers 
(p<0.05). The resilience scores of married caregivers were 
higher than those of the single (p: 0.011; t: 2.554). The scores of 
caregivers on the structured style (p: 0.045; t: 2.016), planned 
future (p: 0.036; t: 2.110), and perception of self (p: 0.006; t: 
2.726) sub-dimensions showed a statistically significant differ-
ence according to their employment status (p<0.05). The scores 
of working caregivers were higher than those of non-working 
ones. The scores of caregivers on the total RSA and all its 
sub-dimensions showed a statistically significant difference 
according to whether they had a chronic disease (p<0.05). The 
scores of caregivers with chronic diseases were lower. The 
scores of the caregivers who considered giving care as a duty on 
the total RSA (p: 0.023; t: -2.299), structured style (p: 0.018; t: 
-2.387), perception of self (p: 0.041; t: -2.053), and social 
resources (p: 0.004; t: -2.914) sub-dimensions showed a statisti-
cally significant difference (p<0.05). The scores of those who 
stated that giving care was a duty were lower. The scores of the 
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caregivers who considered giving care as an obligation on the 
total RSA (p: 0.0453; t: -2.036), planned future (p: 0.041; t: 
-2.057), and family cohesion (p: 0.023; t: 2.296) showed a 

statistically significant difference (p<0.05). 
The scores of those who considered giving care as an obligation 
ZHUH�ORZHU��7DEOH�,9���

There was a statistically significant and positive relationship 
EHWZHHQ�FDUHJLYHUV
�DOWUXLVP�DQG�UHVLOLHQFH��S�������U ���������
As the total scores of caregivers on the altruism scale increased, 
their total resilience scores increased, as well. There was a 
statistically significant and negative correlation between 
caregivers' altruistic behaviors and care burden (p<0.01: 
U ���������$V� WKH� WRWDO� VFRUH�RI� WKH�FDUHJLYHUV�RQ� WKH�DOWUXLVP�
scale decreased, their total burden of care score increased. A 
statistically significant and negative correlation was found 
between caregivers' burden of care and resilience (p<0.01: 
U ���������$V�FDUHJLYHUV¶�WRWDO�EXUGHQ�RI�FDUH�VFRUHV�GHFUHDVHG��
WKHLU�WRWDO�UHVLOLHQFH�VFRUHV�LQFUHDVHG��7DEOH�9��

Table V: The Relationship between the scores of caregivers on the altruism 
scale, the resilience scale, and the Zarit caregiver burden scale (n:194)

In this study, regression analysis was performed to determine 
the predictive effect of altruistic behaviors in caregivers of 
patients with cancer on caregivers’ resilience. When the results 
ZHUH�H[DPLQHG�� LW�ZDV�IRXQG�WKDW�) �������LQ�WKH�ILUVW�PRGHO�
and that models were found to be statistically significant 
(p<0.05). It was determined that caregivers’ altruistic behaviors 
had an effect on their resilience and that an increase in caregiv-
ers' altruistic behavior scores increased their resilience score 
statistically (p<0.05). In addition, it was determined that 24.1% 
of the variance in the resilience level of caregivers was due to 
WKH�YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVWLF�EHKDYLRUV��5� ��������
,Q� WKH� VHFRQG� PRGHO�� LW� ZDV� IRXQG� WKDW� ) ������� DQG� WKDW�
models were statistically significant (p<0.05). It was 
determined that caregivers’ altruistic behaviors had an effect on 
the burden of care and that an increase in caregivers’ altruistic 
behavior scores caused a statistical decrease in the level of their 
burden (p<0.05). In addition, it was found that 13.2% of the 
variance in the level of caregivers’ care burden was due to the 
YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVP��5� ��������7DEOH�9,��

Table VI: The predictive effect of altruistic behaviors on the resilience and care 
burden of caregivers of patients with cancer (n:194)

DISCUSSION
In our study, 59.8% of the caregivers stated that they saw 
providing care for their patients as a duty, while 42.3% saw it as 
a sacrifice. Although the majority of caregivers considered 
providing care for their patients as a duty, the number of 
caregivers who stated they saw it as a sacrifice was also quite 

high. There are studies in the literature that support both 
ILQGLQJV�� )RU� H[DPSOH�� WKH� UHVXOWV� RI� 7DUÕ�6HOoXN� DQG� $YFÕ�
�������� .ULVWDQL� HW� DO�� �������� DQG�<HúLO� HW� DO�� ������� VKRZ�
parallelism with our study in terms of these findings (26-28). 
The reasons for seeing providing care as duty may include cases 
where the caregiver is the patient's son/daughter or spouse, 
he/she takes on the burden of care conscientiously, and he/she 
thinks that they have to take care of the spouse or mother/father 
who is sick due to the feudal cultural structure and Muslim 
origin of Turkey, and because there is no one else to take care of 
the patient. Reasons for seeing the provision of care as a 
sacrifice may include cases where the caregiver is compassion-
ate and volunteering, he/she provides care for the patient 
willingly, or he/she loves the patient very much. In our study, 
when the caregivers were asked what it meant to care for their 
patient, they used expressions such as "We promised in sickness 
and in health”, “I love my mother very much”, “I would do 
anything for her”, and “I would give my life for my child if 
necessary". These statements show the sacrifices of caregivers. 
In Turkey, caregivers with a traditional family structure see 
themselves as religiously responsible for providing care for 
their family members who are sick, and they are merciful, 
compassionate, helpful, and self-sacrificing as also required by 
Islam. In our study, the total mean score of caregivers on the 
altruism scale was found to be 74.96±12.02. It is seen that 
caregivers scored above the average. When the literature is 
examined, although there is no study that measures altruistic 
EHKDYLRUV� RI� FDUHJLYHUV� LQ�7XUNH\�� LQ� WKH� VWXG\� RI� /|N� HW� DO��
(2015), caregivers compared the concept of caregiving to the 
example of a ‘devoted individual’, while in the studies of Tayaz 
(2018) and Zaybak (2012), it was stated that caregivers assumed 
the role of unconditional self-sacrifice (4,29,30). There are also 
examples from foreign literature. In their study with 
family-member caregivers, Klemz et al. (2015) found that 
cultural norms guided altruism and that medical and non-medi-
cal expenditures physically distanced the caregiver from the 
sick individual and reduced altruistic behaviors (31). In our 
study, reasons for high mean total altruism scores were found to 
possibly stem from factors such as giving care to loved ones, 
providing care devotedly and willingly, thinking that giving care 
is a sacrifice, level of close kinship with the person who is given 
care, and altruistic behaviors.
The mean score of caregivers on the total resilience scale was 
high (129.86±23.72). The mean score obtained from the total 
56$�ZDV�GHWHUPLQHG�DV��������������LQ�WKH�VWXG\�RI�8÷XUWD\�
(2019), 130.93±14.60 in the study of Erkan (2019), and 129.98 
in the study of Kahraman (2019) (32-34). Liu et al. (2018) found 
a high level of resilience in family members who provided care 
for their patients with cancer, and this was consistent with our 
findings (35). At this point, besides social support, it is possible 
to talk about the importance of giving care to the loved one, 
providing care voluntarily and devotedly, good family solidari-
ty, and the belief of the caregiver that the patient will recover 
faster if he/she gives quality care to his/her patient. 
In our study, the mean score of the ZCBS was found as 
30.20±13.05. In other studies conducted with caregivers, the 
mean score on the total Zarit Caregiver Burden Scale was found 
as 42.35 ± 20.26 by Altay et al. (2018), 32.61±14.83 by 

Özkan-Tuncay et al. (2015), 29.49±9.83 by Tayaz and Koç 
(2018), and 36.24±12.65 by Kars-Fertelli and Özkan-Tuncay 
(2019) (4, 36-38). The mean scores for care burden vary in 
studies. In our study, 52.6% of the caregivers stated that they felt 
a moderate level of care burden. Decadt et al. (2021) also found 
that caregivers experienced moderate levels of care burden (39). 
This result is consistent with our study. The reasons for mainly 
moderate levels of care burden felt by the caregivers in our 
study compared to the results of other studies may have been 
because the caregivers in our study had high levels of altruistic 
behaviors and resilience, the number of caregivers with chronic 
diseases was less, and the duration of care ranged between 3 to 
12 months. In addition, it can be said that the external support 
received by caregivers who were not self-sufficient while they 
were providing care played an important role in the moderate 
levels of care burden.

There was a statistically significant and positive relationship 
between caregivers' altruistic behaviors and resilience (p<0.01; 
U ���������$V�WKH�PHDQ�VFRUHV�RI�FDUHJLYHUV�RQ�WKH�WRWDO�DOWUXLVP�
scale increased, their mean scores on the total resilience scale 
LQFUHDVHG��DV�ZHOO��dHWLQ�HW�DO���������UHSRUWHG�WKDW�ZKHQ�SHRSOH�
had high levels of cohesion, even if conditions were not appro-
priate, they showed helpfulness, their resilience increased, and 
that there was a similar relationship between empathy and 
UHVLOLHQFH�������,Q�WKH�VWXG\�RI�/|N�HW�DO����������FDUHJLYHUV�ZKR�
believed that caregiving could not be performed without 
sacrifice said, “I usually forget myself; I think this is sacrifice. It 
cannot be done without sacrifice” (29). In the study conducted 
E\�8÷XUWD\���������D�SRVLWLYH�DQG�VLJQLILFDQW�UHODWLRQVKLS�ZDV�
found between the total score on the resilience scale and the 
mean score on the empathic thinking subscale. The “empathic 
thinking” subscale includes showing compassion and emotional 
empathy (32). Since altruistic behaviors include prosocial 
behaviors, it can be interpreted that caregivers' altruistic behav-
iors shown by helping, empathizing, and sacrificing may have 
increased their resilience. In Turkey, care is given to the sick 
individual selflessly, also as a requirement of Muslim origin, 
and because of the cultural structure. Especially in crowded 
families, the sick person is provided care by family members on 
a completely voluntary basis. It can be interpreted that the 
resilience of caregivers is high since this situation motivates 
them. In this study, a statistically significant and negative 
correlation was found between caregivers' altruistic behaviors 
DQG� FDUH� EXUGHQ� �S������� U � ���������$V� WKH� PHDQ� VFRUH� RI�
caregivers on the total altruism scale decreased, their total score 
on the burden of care increased. Although there was no study in 
the literature that was conducted with caregivers on altruistic 
EHKDYLRU�DQG�FDUHJLYHU�EXUGHQ��0LQJ�<HK�DQG�<XDQPD\�&KDQJ�
(2015) reported that altruistic behavior reduced the burden of 
FDUH� ������ ,Q� WKH� VWXG\� FRQGXFWHG� E\� $UVODQWDú� DQG� $GDQD�
(2012), extreme self-sacrifice and control behaviors by relatives 
in their relationships with the patient, the evaluation of warmth/-
closeness towards the patient, and the inability to separate their 
inner world from that of the patient were defined as emotional 
expression and it was concluded that as the emotional expres-
sion score of caregivers increased, the scores for the burden of 
care increased, as well (42). This result is not consistent with 

our study. It can be said that the burden of care increased 
because the evaluation of care as only a duty or a task that 
caregivers had to fulfill may have caused them to display 
attitudes away from self-sacrifice and benevolence, lacking 
empathy and compassion. The examination of the results of the 
regression analysis in our study indicated that altruistic behav-
iors of caregivers had an effect on their resilience and that an 
increase in caregivers' scores on altruistic behavior increased 
their resilience score statistically (p<0.05). It was determined 
that 24.1% of the variance in the level of caregivers’ resilience 
was due to the variance in the level of their altruistic behavior 
�5� ��������&DUHJLYHUV�ZKR�SURYLGH�FDUH�YROXQWDULO\��GHYRWHG-
ly, and without expecting anything in return will be individuals 
with better psychological well-being and coping mechanisms. 
Therefore, these caregivers may have higher levels of resilience.
In this study, the results of the regression analysis indicated that 
altruistic behavior of caregivers had an effect on the burden of 
care and that an increase in the altruistic behavior scores of 
caregivers caused a statistical decrease in the level of caregiver 
burden (p<0.05). It was found that 13.2% of the variance in the 
level of caregivers’ burden was due to the variance in the level 
RI�WKHLU�DOWUXLVP��5� ��������,Q�WKH�VWXG\�FRQGXFWHG�E\�0LQJ�
<HK�DQG�<XDQPD\�&KDQJ���������IDPLO\�FDUHJLYHUV�VWDWHG�WKDW�
one of their perceptions of caregiving was self-sacrifice, and it 
was found that family caregivers with better relationship 
quality, psychological well-being, and caregiving knowledge 
had a lower care burden (41).

Limitation of the Study
The results of the findings regarding the predictive effect of 
altruistic behaviors on resilience and care burden in caregivers 
of patients with cancer are limited only to the hospital where the 
data were collected and include the caregivers of patients with 
cancer in this hospital. In this study, the predictive effects of 
resilience and care burden in caregivers of patients with cancer 
were investigated. It does not include caregivers of patients 
diagnosed with other diseases.

CONCLUSIONS and RECOMMENDATIONS
Altruism consists of prosocial behaviors characterized by positive social 
behaviors. In our study, it was determined that the altruistic behaviors 
seen in the caregivers of patients with cancer significantly affected their 
resilience and care burden. The concepts of benevolence, compassion, 
mercy, self-sacrifice, and empathy which are seen in caregivers gained 
importance in our study. The altruistic behaviors seen in caregivers while 
they are providing care will both increase the quality of care and reduce 
the burden on the caregiver. For this reason, it is recommended to inform 
and educate caregivers about positive social behaviors. In addition, since 
the increase in the resilience of caregivers will also affect their 
altruistic behaviors, it can be recommended to design training 
programs for caregivers on coping mechanisms, effective 
psychological support, communication techniques, and coping 
with potential problems. It is recommended that health profes-
sionals should identify the problems and care burden of caregiv-
ers during caregiving, observe their altruistic behavior, and 
revise their shortcomings.
In the literature, there is limited research into the predictive 

Tablo III: Comparison of the mean scores of caregivers on the total and sub-dimensions of the altruism scale and the total Zarit caregiver burden scale adapted to the 
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effects of altruistic behaviors on resilience and care burden of 
caregivers of patients with cancer. Therefore, it is recommended 
to conduct quantitative, qualitative, and experimental studies on 
the topic. Moreover, it is thought that there is a need for experi-
mental studies that will contribute to the development of altruis-
tic behavior of caregivers in Turkey and the world and investi-
gate the effects of these behaviors on other factors.
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ABSTRACT
Objective: 
This study was conducted to investigate the predictive effect of altruistic behaviors on psycho-
logical resilience and care burden in caregivers of cancer patients.

Material and Methods:
The study consisted of 194 caregivers of 194 patients with cancer who were treated at the Hema-
tology-Oncology Service, Day Treatment Center and General Surgery Service of Dokuz Eylül 
University Hospital. The study data were collected by using four data collection tools, namely 
Patient and Caregiver Information Form, Altruism Scale, Resilience Scale for Adults, and 
Clinically Adapted Zarit Caregiver Burden Scale. The mean score of caregivers was 74.96±12.02 
on the total Altruism Scale, 129.86±23.72 on the total Resilience Scale for Adults and 
30.20±13.05 on the total Zarit Caregiver Burden Scale.

Results:
A statistically significant and positive correlation was found between caregivers’ scores on the 
altruism scale and resilience scale (p<0.01). The increase in altruistic behavior scores increased 
the resilience score (p<0.05). It was found that 24.1% of the variance in the level of caregivers’ 
resilience was caused by the variance in the level of their altruistic behavior. A statistically signif-
icant and negative correlation was found between caregivers' scores on the Altruism Scale and 
the Zarit Care Burden Scale (p<0.01). An increase in altruistic behavior scores caused a decrease 
in the level of caregiver burden (p<0.05). It was determined that 13.2% of the variance in the 
level of caregivers’ care burden was caused by the variance in their altruistic behavior.

Conclusion:
It was concluded that altruistic behaviors in caregivers of patients with cancer increased psycho-
logical resilience and reduced the burden of care. Nurses can take on an active role in increasing 
altruistic behavior that has an important role in the provision of effective care by caregivers.
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social support and depression affected resilience negatively 
(10). Altruistic behavior is an important factor in coping with 
unfavorable conditions healthily and increases resilience. There 
is a positive relationship between altruistic behavior and life 
satisfaction, and the predictor of life satisfaction is altruism. 
Therefore, while exhibiting an altruistic attitude, the individual 
simultaneously contributes to his mental health and becomes 
more resilient and satisfied with his current life. It has been 
determined that altruistic behavior has a positive relationship 
with psychological well-being (11). Üzar-Özçetin and Dursun 
reported that resilience had direct and indirect effects on the 
quality of life and care burden in caregivers (12).
Depression and anxiety are negative effects of care burden. The 
term caregiver burden is expressed as the physical, psychoso-
cial, or financial responses that can be experienced during the 
provision of care (13). Provision of home care for patients with 
cancer disrupts the routines of family members and causes the 
disease to enter the lives of family members completely. There-
fore, the balance of the family may deteriorate and a role change 
or loss of role may occur in family members. This situation may 
increase the stress in the family of the patient with cancer (14). 
Family member caregivers have reported problems that may 
occur in various situations, such as uncertainty about social 
roles, limitations in daily activities, nervousness in marriage and 
family relationships, distress, and deterioration in physical 
health (13). In a study by Branstatter et al., it was found that 
increased sacrifice in family member caregivers of palliative 
care patients was a meaning-preserving factor in the lives of 
FDUHJLYHUV�������,Q�WKH�VWXG\�RI�3DUPDNVÕ]���������LW�ZDV�IRXQG�
that altruism increased resilience (11).

Holistic care service forms the basis of nursing, which is a 
profession that helps maintain and develop the health of the 
family and the individual in society and aims to treat illness, 
rehabilitate the sick, and improve the quality of life in any case. 
Identification of factors affecting altruism, resilience, and the 
burden of care by the nurse who provides care for patients with 
cancer and is in constant communication with the caregivers of 
patients with cancer, and accordingly, conduction of interven-
tions to increase altruistic behavior in caregivers of patients 
with cancer may be effective in increasing the resilience of 
caregivers and reducing the burden of care. It is thought that the 
altruistic behavior of individuals who provide care for patients 
with cancer will have a predictive effect on individuals’ 
resilience and care burden. However, there are no research 
results on this subject. Therefore, this study will provide new 
data on this topic for the literature. This study was conducted to 
examine the predictive effect of altruistic behavior on resilience 
and care burden in caregivers of patients with cancer.

MATERIAL and METHODS
Ethical Considerations:
In accordance with the principles of the Helsinki Declaration, at 
the outset, necessary permissions were obtained from Dokuz 
Eylül University Ethics Committee for Non-Interventional 
Studies (date: April 12, 2021; protocol number: 6116-GOA; 
decision number: 2021/12-10), the head of the department of the 

related clinics where the research was conducted, and the 
authors who conducted the Turkish validity and reliability 
studies of the scales that were used in the study. In addition, oral 
and written consent of the caregivers who volunteered to partic-
ipate in the research were obtained after they were informed 
about the purpose of the research before the scales were applied. 
This study was conducted in accordance with research and 
publication ethics.

Design and Sample
This article was produced from the specialization thesis of 
$\úHJ�O�g]JH�ùHQ�DW�'RNX]�(\O�O�8QLYHUVLW\�2QFRORJ\�1XUVLQJ�
'HSDUWPHQW�XQGHU�WKH�VXSHUYLVLRQ�RI�(]JL�.DUDGD÷��7KH�VWXG\�
data were collected via face-to-face interviews from the 
caregivers of patients with cancer treated at the Hematolo-
gy-Oncology Service, Day Treatment Center, and General 
Surgery Service of a University Hospital in western Turkey 
between April and September 2021. The population of the study 
consisted of caregivers of all patients with cancer treated at the 
centers mentioned above, and the sample consisted of patient 
relatives who volunteered to participate in the study and met the 
inclusion criteria between April and September 2021. Accord-
ing to the inclusion criteria, the caregivers who could speak and 
understand Turkish, were literate, provided care for a patient 
with cancer for the first time, had been providing care for their 
patient for at least three months, were a family member of the 
patient, had no history of psychiatric disorder, and voluntarily 
participated in the study were included in the study. To 
determine the sample size, a power analysis was performed on 
the G*Power-3.1.9.2 software package. In the power analysis, it 
was determined that 194 individuals needed to be reached to 
achieve 99% power at a significance level of 0.05 and a confi-
dence interval of 95%. The sample of the study consisted of 194 
patients and their caregivers who met the study criteria.

Data collection tools
Data collection tools included a Patient and Caregiver Informa-
tion Form, the Altruism Scale, the Resilience Scale for Adults, 
and the Clinically Adapted Zarit Caregiver Burden Scale.

The Patient and Caregiver Information Form
This form is a 20-item questionnaire that was created by the 
researcher based on a literature review. It consists of questions 
about the sociodemographic characteristics of patients and 
caregivers (16-19).

The Altruism Scale 
This scale was developed by Perry London and Robert K Bower 
DQG�ZDV�DGDSWHG�LQWR�7XUNLVK�E\�&DQWH]��$úNÕQ��DQG�$NEDED�LQ�
1991. The scale, which consists of a total of 20 questions, was 
designed to measure four dimensions: family dimension, social 
dimension, benevolence dimension, and responsibility dimen-
sion. Each dimension consists of 5 items. A high score on the 
family sub-dimension indicates that the individual perceives 
his/her relatives, himself, and his family as helpful; a high score 
on the benevolence sub-dimension indicates that the person is 
helpful; a high score on the responsibility sub-dimension 
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INTRODUCTION
Cancer is a disease that disrupts harmony, creates stress, and 
affects the quality of life for patients who are diagnosed with 
this disease and their families (1). A caregiver is a person who 
helps a person that is in need of physical care and struggles with 
a disease free of charge. Due to the uncertainty of the course of 
the disease and the treatment process, people who provide care 
for the patient as well as patients with cancer are affected physi-
cally, emotionally, and socially. Factors such as the extension of 
care given to the patient and the patient's condition negatively 
affect the care provided for the patient and reduce the quality of 
life of caregivers (2). The involvement of caregivers in a holistic 
care approach is a very distressing and challenging process for 
caregivers. The caregiver can take on an unrequited self-sacri-
fice role when he/she feels intimacy and love towards the sick 
person (3,4).

The concept of altruism, which is integrated into the concept of 
sacrifice, is a moral attitude and view that accepts self-sacrifice 
for the good of others as a principle without expecting a benefit 
and is based on the idea and belief that the main responsibility 
of each person is to devote themselves to society and other 
people. At the same time, it involves behaviors that the person 
exhibits autonomously of his/her own will only for the benefit 
of others without expecting anything in return. The idea of 
sacrificing oneself to help others has long attracted attention 
(5,6). The origin of the concept of altruism, which is at the 
center of medical practice, goes back to the Hippocratic Oath. 
The concept of altruism, which was first introduced by the 
French positivist philosopher Auguste Comte in the early 
nineteenth century, is also a fundamental component of most 
religious traditions (6,7). Altruism is influenced by factors, such 
as "empathy", "degree of kinship", "attachment styles", "help-
fulness", "voluntariness", "compassion", and "tolerance". This 
concept is praised by all major religions. For example, in 
Deuteronomy, the fifth book of the Torah, the 15th verse reads 
�<RX�ZLOO�RSHQ�\RXU�KDQG�IRU�KLP�DQG�\RX�ZLOO�FHUWDLQO\�PHHW�
his needs" (5). In some studies, it has been argued that high 
kinship supports altruism. Regarding this, Darwin said, "I 
believe the difficulty, though overwhelming, is lessened or 
disappears when it is remembered that the choice can be applied 
to the family" (5).

Altruistic individuals engage in many positive social behaviors, 
such as helping others, taking responsibility, making donations, 
self-sacrificing, devoting themselves to others and society, 
being compassionate, being fair and democratic, having 
tolerance, being responsible, and being charitable (6). All these 
factors affect the concepts of resilience and burden of care in 
caregivers.
 The concept of resilience is defined as the ability of individuals 
to positively adapt to negative situations, such as exposure to 
significant health problems, a past trauma or threat, or familial 
or relational problems, to keep things under control, to 
overcome the problem, and to continue living in a positive way 
�������9DULRXV�VWXGLHV�KDYH�VKRZQ�WKDW�SDWLHQWV�ZLWK�FDQFHU��DV�
well as their relatives, experience depression, anxiety, and 
psychological distress. In a study, it was found that lack of 

indicates that the person takes responsibility at a high rate; a 
high score on the social sub-dimension indicates that the person 
participates in social activities. In the reliability study of the 
Altruism Scale in Turkey, the relationship between even- and 
odd-numbered questions on the scale was examined, and the 
correlation coefficient between them was found as 0.81 and 
significant (p<0.01) (20,21). In this study, Cronbach's alpha 
coefficient was found as 0.866.

The Resilience Scale for Adults 
This scale was developed by Friborg et al. (2005) and adapted 
LQWR�7XUNLVK�E\�%DVÕP�DQG�dHWLQ���������'XULQJ�WKH�DGDSWDWLRQ�
study, confirmatory factor analysis was performed on the scale 
by using two different samples (university students and bank 
employees) to increase the generalizability level of the study 
findings, and the 6-dimensional structure suggested by Fribog et 
DO�� ZDV� FRQILUPHG� �Ȥ� ������ GI ����� Ȥ��GI �����
506($ �������7/, ������&), �������7KH�VXE�GLPHQVLRQV�RI�
the 33-item scale are perception of self, planned future, 
structured style, social competence, family cohesion, and social 
resources. Cronbach's alpha reliability values of the sub-dimen-
sions ranged between 0.66 and 0.81 for the student sample and 
between 0.68 and 0.79 for the employee sample. Cronbach’s 
alpha coefficient for the total scale was found as 0.86 for both 
samples. In addition, test-retest reliability was found to range 
between 0.68 and 0.81. The answers are scored between 1 and 5, 
and items 1, 3, 4, 8, 11, 12, 13, 14, 15, 16, 23, 24, 25, 27, 31, and 
33 are reverse scored. High scores on the scale indicate high 
levels of resilience (22,23). In this study, Cronbach's alpha 
coefficient was found as 0.937.

The Clinically Adapted Zarit Caregiver 
Burden Scale 
The validity and reliability of the Turkish version of the ZCBS, 
which was developed by Zarit, Reever, and Bach-Peterson in 
������ZDV�FRQGXFWHG�E\�g]HU��<XUWWDú��DQG�$N\ÕO� ��������7KH�
scale was adapted to family caregivers of inpatients in internal 
medicine and surgery clinics. The eigenvalue of the ZCBS, 
which was reduced to 18 items, was found as 5.71 and the 
variance as 55.05. Cronbach's alpha value of the ZCBS is .82 for 
the test and .87 for the retest items. The test-retest coefficient of 
stability (validity of the scale) is .72. Each item is scored 
EHWZHHQ���DQG����ZLWK��� �QHYHU���� �UDUHO\���� �VRPHWLPHV���� �
TXLWH�RIWHQ��DQG��� �DOPRVW�DOZD\V��7RWDO�VFRUHV�UDQJH�IURP���WR�
72. The higher the total score is, the higher the caregiver burden 
is. The scores are interpreted as follows: <30, no burden; 30-59, 
PRGHUDWH�OHYHO�RI�EXUGHQ�������KLJK�OHYHO�RI�EXUGHQ����������,Q�
our study, Cronbach's alpha coefficient was found as 0.942.

Statistical Analysis
The data obtained in the research were analyzed on the SPSS 
(Statistical Package for Social Sciences) for Windows 25.0 
software package. Descriptive statistical methods (numbers, 
percentages, means, and standard deviation values) were used in 
data analysis. The normality of the data was checked by using 
normality tests and kurtosis and skewness values. The analyses 
included independent samples t-test, F test for comparison of 

PRUH�WKDQ�WZR�JURXSV��RQH�ZD\�DQDO\VLV�RI�YDULDQFH��$129$���
Bonferroni test for post-hoc comparisons, Cronbach’s alpha 
coefficient, Pearson correlation analysis, and linear regression 
analysis.

RESULTS
In our study, 75.3% of caregivers were female and 24.7% were 
male. The mean age of caregivers was 41.68±13.19, the mean 
duration of the care was calculated as 400.84±54.38 (days). 
Also, 75.3% of caregivers had high school education or above, 
68% were married, and 32% were single. It was found that 
45.9% of them were employed and that 54.1% were not 
employed. Regarding the relation between the patient and the 
caregiver, 28.4% of them were spouses, 37.6% were the 
patient’s son or daughter, and 6.2% were the patient’s daugh-
ter-in-law or son-in-law. It was also found that 51.5% of the 
caregivers were self-sufficient in caregiving, 46.9% received 
support, and 50.5% of the caregivers had another dependent. In 
addition, 19.6% of caregivers had a chronic disease, and the 
most common chronic disease was hypertension. Apart from 
these, 64.4% of caregivers lived in the same house with the 
patient and 59.8% considered providing care as a duty, 42.3% as 
a sacrifice, and 25.8% as an obligation. Furthermore, 7.2% 
thought that providing care exhausted the caregiver (Table I). 
The mean total scores obtained from scales were 74.96±12.02 
for Altruism Scale, 129.86±23.72 for the RSA, and 30.20±13.05 
for the ZCBS (Table II).

According to the analysis of the altruism scale, the social 
sub-dimension scores showed a statistically significant differ-
ence according to education level (p<0.05). The scores of the 
caregivers with a high school or above education were higher 
(p: 0.048; t: -2.011). The responsibility sub-dimension scores 
showed a statistically significant difference according to the 
marital status of the caregivers (p<0.05). The scores of married 
caregivers were higher than those of the single (p: 0.031; t: 
2.182). The benevolence sub-dimension scores showed a statis-
tically significant difference according to the self-sufficiency 
status of caregivers while they are giving care (p<0.05). It was 
determined that the caregivers who stated that they were 
self-sufficient while giving care had higher scores (p: 0.005; t: 
2.844). The scores of caregivers on the social (p: 0.043; t: 
-2.035) and benevolence (p: 0.002; t:-3.166) sub-dimensions 
showed a statistically significant difference according to wheth-
er they received support while giving care. The scores of the 
caregivers who received support for care were lower. The scores 
of the caregivers who had other dependents in addition to the 
patient who they provided care for on the benevolence sub-di-
mension showed a statistically significant difference (p<0.05). 
The scores of the caregivers who had other dependents were 
higher (p: 0.037; t: 2.106). The scores of caregivers on the 
sub-dimensions of the altruism scale showed a statistically 
significant difference according to whether they had chronic 
diseases (p<0.05). The scores of the caregivers without chronic 
diseases were higher (p: 0.002; t: -3.149). The social sub-dimen-
sion scores of caregivers who considered giving care as an 
obligation showed a statistically significant difference (p<0.05). 

Table I : Descriptive and care-related characteristics  of caregivers (n: 194) Table II: Descriptive statistics and reliability levels of the scores of caregivers 
obtained from the altruism scale, the resilience scale for adults, and the Zarit 
caregiver burden scale adapted to the clinic (n:194)

The scores of the caregivers who considered giving care as an 
obligation were lower (p: 0.015; t:-2.460) (Table III).
In this study, the scores of caregivers on the total ZCBS showed 
a statistically significant difference according to caregivers’ 
education status, employment status, relation with the patient, 
chronic disease status, and what it meant to provide care for 
their patients (p<0.05). It was found that the burden of caregiv-
ers who had primary school or below education was higher (p: 
0.000; t: 3.699). Caregivers who did not work were found to 
have a higher burden of care (p: 0.019; t:  -2.367). In cases 
where the caregiver was the patient’s daughter- or son-in-law, 
the burden of care was found to be higher than in other relations 
(p: 0.001; F: 5.363). The burden of caregivers who stated that 
they were not self-sufficient in providing care was higher (p: 
0.005; t: -2.848). The burden of caregivers who received 
caregiving support was higher (p: 0.038; t: 2.087). It was found 
that caregivers with chronic diseases had a higher burden of care 
(p: 0.006; t: 2.768). Individuals who considered giving care as a 
duty (p: 0.000; t: 3.915), who saw it as an obligation (p: 0.001; 
t: 3.341), and who thought that providing care exhausted the 
caregiver (p: 0.004; t: 3.300) had higher care burden (Table III).

In this study, the scores of caregivers on the total RSA (p: 0.028; 
t: 2.211) and structured style (p: 0.000; t: -3.631) and perception 
of self (p: 0.006; t: -2.793) sub-dimensions showed a statistical-
ly significant difference according to their education level 
(p<0.05). The scores of the caregivers with high school or above 
education were higher. The scores on the family cohesion 
sub-dimension of the RSA showed a statistically significant 
difference according to the marital status of the caregivers 
(p<0.05). The resilience scores of married caregivers were 
higher than those of the single (p: 0.011; t: 2.554). The scores of 
caregivers on the structured style (p: 0.045; t: 2.016), planned 
future (p: 0.036; t: 2.110), and perception of self (p: 0.006; t: 
2.726) sub-dimensions showed a statistically significant differ-
ence according to their employment status (p<0.05). The scores 
of working caregivers were higher than those of non-working 
ones. The scores of caregivers on the total RSA and all its 
sub-dimensions showed a statistically significant difference 
according to whether they had a chronic disease (p<0.05). The 
scores of caregivers with chronic diseases were lower. The 
scores of the caregivers who considered giving care as a duty on 
the total RSA (p: 0.023; t: -2.299), structured style (p: 0.018; t: 
-2.387), perception of self (p: 0.041; t: -2.053), and social 
resources (p: 0.004; t: -2.914) sub-dimensions showed a statisti-
cally significant difference (p<0.05). The scores of those who 
stated that giving care was a duty were lower. The scores of the 

caregivers who considered giving care as an obligation on the 
total RSA (p: 0.0453; t: -2.036), planned future (p: 0.041; t: 
-2.057), and family cohesion (p: 0.023; t: 2.296) showed a 

statistically significant difference (p<0.05). 
The scores of those who considered giving care as an obligation 
ZHUH�ORZHU��7DEOH�,9���
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There was a statistically significant and positive relationship 
EHWZHHQ�FDUHJLYHUV
�DOWUXLVP�DQG�UHVLOLHQFH��S�������U ���������
As the total scores of caregivers on the altruism scale increased, 
their total resilience scores increased, as well. There was a 
statistically significant and negative correlation between 
caregivers' altruistic behaviors and care burden (p<0.01: 
U ���������$V� WKH� WRWDO� VFRUH�RI� WKH�FDUHJLYHUV�RQ� WKH�DOWUXLVP�
scale decreased, their total burden of care score increased. A 
statistically significant and negative correlation was found 
between caregivers' burden of care and resilience (p<0.01: 
U ���������$V�FDUHJLYHUV¶�WRWDO�EXUGHQ�RI�FDUH�VFRUHV�GHFUHDVHG��
WKHLU�WRWDO�UHVLOLHQFH�VFRUHV�LQFUHDVHG��7DEOH�9��

Table V: The Relationship between the scores of caregivers on the altruism 
scale, the resilience scale, and the Zarit caregiver burden scale (n:194)

In this study, regression analysis was performed to determine 
the predictive effect of altruistic behaviors in caregivers of 
patients with cancer on caregivers’ resilience. When the results 
ZHUH�H[DPLQHG�� LW�ZDV�IRXQG�WKDW�) �������LQ�WKH�ILUVW�PRGHO�
and that models were found to be statistically significant 
(p<0.05). It was determined that caregivers’ altruistic behaviors 
had an effect on their resilience and that an increase in caregiv-
ers' altruistic behavior scores increased their resilience score 
statistically (p<0.05). In addition, it was determined that 24.1% 
of the variance in the resilience level of caregivers was due to 
WKH�YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVWLF�EHKDYLRUV��5� ��������
,Q� WKH� VHFRQG� PRGHO�� LW� ZDV� IRXQG� WKDW� ) ������� DQG� WKDW�
models were statistically significant (p<0.05). It was 
determined that caregivers’ altruistic behaviors had an effect on 
the burden of care and that an increase in caregivers’ altruistic 
behavior scores caused a statistical decrease in the level of their 
burden (p<0.05). In addition, it was found that 13.2% of the 
variance in the level of caregivers’ care burden was due to the 
YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVP��5� ��������7DEOH�9,��

Table VI: The predictive effect of altruistic behaviors on the resilience and care 
burden of caregivers of patients with cancer (n:194)

DISCUSSION
In our study, 59.8% of the caregivers stated that they saw 
providing care for their patients as a duty, while 42.3% saw it as 
a sacrifice. Although the majority of caregivers considered 
providing care for their patients as a duty, the number of 
caregivers who stated they saw it as a sacrifice was also quite 

high. There are studies in the literature that support both 
ILQGLQJV�� )RU� H[DPSOH�� WKH� UHVXOWV� RI� 7DUÕ�6HOoXN� DQG� $YFÕ�
�������� .ULVWDQL� HW� DO�� �������� DQG�<HúLO� HW� DO�� ������� VKRZ�
parallelism with our study in terms of these findings (26-28). 
The reasons for seeing providing care as duty may include cases 
where the caregiver is the patient's son/daughter or spouse, 
he/she takes on the burden of care conscientiously, and he/she 
thinks that they have to take care of the spouse or mother/father 
who is sick due to the feudal cultural structure and Muslim 
origin of Turkey, and because there is no one else to take care of 
the patient. Reasons for seeing the provision of care as a 
sacrifice may include cases where the caregiver is compassion-
ate and volunteering, he/she provides care for the patient 
willingly, or he/she loves the patient very much. In our study, 
when the caregivers were asked what it meant to care for their 
patient, they used expressions such as "We promised in sickness 
and in health”, “I love my mother very much”, “I would do 
anything for her”, and “I would give my life for my child if 
necessary". These statements show the sacrifices of caregivers. 
In Turkey, caregivers with a traditional family structure see 
themselves as religiously responsible for providing care for 
their family members who are sick, and they are merciful, 
compassionate, helpful, and self-sacrificing as also required by 
Islam. In our study, the total mean score of caregivers on the 
altruism scale was found to be 74.96±12.02. It is seen that 
caregivers scored above the average. When the literature is 
examined, although there is no study that measures altruistic 
EHKDYLRUV� RI� FDUHJLYHUV� LQ�7XUNH\�� LQ� WKH� VWXG\� RI� /|N� HW� DO��
(2015), caregivers compared the concept of caregiving to the 
example of a ‘devoted individual’, while in the studies of Tayaz 
(2018) and Zaybak (2012), it was stated that caregivers assumed 
the role of unconditional self-sacrifice (4,29,30). There are also 
examples from foreign literature. In their study with 
family-member caregivers, Klemz et al. (2015) found that 
cultural norms guided altruism and that medical and non-medi-
cal expenditures physically distanced the caregiver from the 
sick individual and reduced altruistic behaviors (31). In our 
study, reasons for high mean total altruism scores were found to 
possibly stem from factors such as giving care to loved ones, 
providing care devotedly and willingly, thinking that giving care 
is a sacrifice, level of close kinship with the person who is given 
care, and altruistic behaviors.
The mean score of caregivers on the total resilience scale was 
high (129.86±23.72). The mean score obtained from the total 
56$�ZDV�GHWHUPLQHG�DV��������������LQ�WKH�VWXG\�RI�8÷XUWD\�
(2019), 130.93±14.60 in the study of Erkan (2019), and 129.98 
in the study of Kahraman (2019) (32-34). Liu et al. (2018) found 
a high level of resilience in family members who provided care 
for their patients with cancer, and this was consistent with our 
findings (35). At this point, besides social support, it is possible 
to talk about the importance of giving care to the loved one, 
providing care voluntarily and devotedly, good family solidari-
ty, and the belief of the caregiver that the patient will recover 
faster if he/she gives quality care to his/her patient. 
In our study, the mean score of the ZCBS was found as 
30.20±13.05. In other studies conducted with caregivers, the 
mean score on the total Zarit Caregiver Burden Scale was found 
as 42.35 ± 20.26 by Altay et al. (2018), 32.61±14.83 by 

Özkan-Tuncay et al. (2015), 29.49±9.83 by Tayaz and Koç 
(2018), and 36.24±12.65 by Kars-Fertelli and Özkan-Tuncay 
(2019) (4, 36-38). The mean scores for care burden vary in 
studies. In our study, 52.6% of the caregivers stated that they felt 
a moderate level of care burden. Decadt et al. (2021) also found 
that caregivers experienced moderate levels of care burden (39). 
This result is consistent with our study. The reasons for mainly 
moderate levels of care burden felt by the caregivers in our 
study compared to the results of other studies may have been 
because the caregivers in our study had high levels of altruistic 
behaviors and resilience, the number of caregivers with chronic 
diseases was less, and the duration of care ranged between 3 to 
12 months. In addition, it can be said that the external support 
received by caregivers who were not self-sufficient while they 
were providing care played an important role in the moderate 
levels of care burden.

There was a statistically significant and positive relationship 
between caregivers' altruistic behaviors and resilience (p<0.01; 
U ���������$V�WKH�PHDQ�VFRUHV�RI�FDUHJLYHUV�RQ�WKH�WRWDO�DOWUXLVP�
scale increased, their mean scores on the total resilience scale 
LQFUHDVHG��DV�ZHOO��dHWLQ�HW�DO���������UHSRUWHG�WKDW�ZKHQ�SHRSOH�
had high levels of cohesion, even if conditions were not appro-
priate, they showed helpfulness, their resilience increased, and 
that there was a similar relationship between empathy and 
UHVLOLHQFH�������,Q�WKH�VWXG\�RI�/|N�HW�DO����������FDUHJLYHUV�ZKR�
believed that caregiving could not be performed without 
sacrifice said, “I usually forget myself; I think this is sacrifice. It 
cannot be done without sacrifice” (29). In the study conducted 
E\�8÷XUWD\���������D�SRVLWLYH�DQG�VLJQLILFDQW�UHODWLRQVKLS�ZDV�
found between the total score on the resilience scale and the 
mean score on the empathic thinking subscale. The “empathic 
thinking” subscale includes showing compassion and emotional 
empathy (32). Since altruistic behaviors include prosocial 
behaviors, it can be interpreted that caregivers' altruistic behav-
iors shown by helping, empathizing, and sacrificing may have 
increased their resilience. In Turkey, care is given to the sick 
individual selflessly, also as a requirement of Muslim origin, 
and because of the cultural structure. Especially in crowded 
families, the sick person is provided care by family members on 
a completely voluntary basis. It can be interpreted that the 
resilience of caregivers is high since this situation motivates 
them. In this study, a statistically significant and negative 
correlation was found between caregivers' altruistic behaviors 
DQG� FDUH� EXUGHQ� �S������� U � ���������$V� WKH� PHDQ� VFRUH� RI�
caregivers on the total altruism scale decreased, their total score 
on the burden of care increased. Although there was no study in 
the literature that was conducted with caregivers on altruistic 
EHKDYLRU�DQG�FDUHJLYHU�EXUGHQ��0LQJ�<HK�DQG�<XDQPD\�&KDQJ�
(2015) reported that altruistic behavior reduced the burden of 
FDUH� ������ ,Q� WKH� VWXG\� FRQGXFWHG� E\� $UVODQWDú� DQG� $GDQD�
(2012), extreme self-sacrifice and control behaviors by relatives 
in their relationships with the patient, the evaluation of warmth/-
closeness towards the patient, and the inability to separate their 
inner world from that of the patient were defined as emotional 
expression and it was concluded that as the emotional expres-
sion score of caregivers increased, the scores for the burden of 
care increased, as well (42). This result is not consistent with 

our study. It can be said that the burden of care increased 
because the evaluation of care as only a duty or a task that 
caregivers had to fulfill may have caused them to display 
attitudes away from self-sacrifice and benevolence, lacking 
empathy and compassion. The examination of the results of the 
regression analysis in our study indicated that altruistic behav-
iors of caregivers had an effect on their resilience and that an 
increase in caregivers' scores on altruistic behavior increased 
their resilience score statistically (p<0.05). It was determined 
that 24.1% of the variance in the level of caregivers’ resilience 
was due to the variance in the level of their altruistic behavior 
�5� ��������&DUHJLYHUV�ZKR�SURYLGH�FDUH�YROXQWDULO\��GHYRWHG-
ly, and without expecting anything in return will be individuals 
with better psychological well-being and coping mechanisms. 
Therefore, these caregivers may have higher levels of resilience.
In this study, the results of the regression analysis indicated that 
altruistic behavior of caregivers had an effect on the burden of 
care and that an increase in the altruistic behavior scores of 
caregivers caused a statistical decrease in the level of caregiver 
burden (p<0.05). It was found that 13.2% of the variance in the 
level of caregivers’ burden was due to the variance in the level 
RI�WKHLU�DOWUXLVP��5� ��������,Q�WKH�VWXG\�FRQGXFWHG�E\�0LQJ�
<HK�DQG�<XDQPD\�&KDQJ���������IDPLO\�FDUHJLYHUV�VWDWHG�WKDW�
one of their perceptions of caregiving was self-sacrifice, and it 
was found that family caregivers with better relationship 
quality, psychological well-being, and caregiving knowledge 
had a lower care burden (41).

Limitation of the Study
The results of the findings regarding the predictive effect of 
altruistic behaviors on resilience and care burden in caregivers 
of patients with cancer are limited only to the hospital where the 
data were collected and include the caregivers of patients with 
cancer in this hospital. In this study, the predictive effects of 
resilience and care burden in caregivers of patients with cancer 
were investigated. It does not include caregivers of patients 
diagnosed with other diseases.

CONCLUSIONS and RECOMMENDATIONS
Altruism consists of prosocial behaviors characterized by positive social 
behaviors. In our study, it was determined that the altruistic behaviors 
seen in the caregivers of patients with cancer significantly affected their 
resilience and care burden. The concepts of benevolence, compassion, 
mercy, self-sacrifice, and empathy which are seen in caregivers gained 
importance in our study. The altruistic behaviors seen in caregivers while 
they are providing care will both increase the quality of care and reduce 
the burden on the caregiver. For this reason, it is recommended to inform 
and educate caregivers about positive social behaviors. In addition, since 
the increase in the resilience of caregivers will also affect their 
altruistic behaviors, it can be recommended to design training 
programs for caregivers on coping mechanisms, effective 
psychological support, communication techniques, and coping 
with potential problems. It is recommended that health profes-
sionals should identify the problems and care burden of caregiv-
ers during caregiving, observe their altruistic behavior, and 
revise their shortcomings.
In the literature, there is limited research into the predictive 

Tablo IV: Comparison of the mean scores of caregivers on the total and sub-dimensions of the resilience scale for adults according to their descriptive and care-related 
characteristics (n:194)

effects of altruistic behaviors on resilience and care burden of 
caregivers of patients with cancer. Therefore, it is recommended 
to conduct quantitative, qualitative, and experimental studies on 
the topic. Moreover, it is thought that there is a need for experi-
mental studies that will contribute to the development of altruis-
tic behavior of caregivers in Turkey and the world and investi-
gate the effects of these behaviors on other factors.
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ABSTRACT
Objective: 
This study was conducted to investigate the predictive effect of altruistic behaviors on psycho-
logical resilience and care burden in caregivers of cancer patients.

Material and Methods:
The study consisted of 194 caregivers of 194 patients with cancer who were treated at the Hema-
tology-Oncology Service, Day Treatment Center and General Surgery Service of Dokuz Eylül 
University Hospital. The study data were collected by using four data collection tools, namely 
Patient and Caregiver Information Form, Altruism Scale, Resilience Scale for Adults, and 
Clinically Adapted Zarit Caregiver Burden Scale. The mean score of caregivers was 74.96±12.02 
on the total Altruism Scale, 129.86±23.72 on the total Resilience Scale for Adults and 
30.20±13.05 on the total Zarit Caregiver Burden Scale.

Results:
A statistically significant and positive correlation was found between caregivers’ scores on the 
altruism scale and resilience scale (p<0.01). The increase in altruistic behavior scores increased 
the resilience score (p<0.05). It was found that 24.1% of the variance in the level of caregivers’ 
resilience was caused by the variance in the level of their altruistic behavior. A statistically signif-
icant and negative correlation was found between caregivers' scores on the Altruism Scale and 
the Zarit Care Burden Scale (p<0.01). An increase in altruistic behavior scores caused a decrease 
in the level of caregiver burden (p<0.05). It was determined that 13.2% of the variance in the 
level of caregivers’ care burden was caused by the variance in their altruistic behavior.

Conclusion:
It was concluded that altruistic behaviors in caregivers of patients with cancer increased psycho-
logical resilience and reduced the burden of care. Nurses can take on an active role in increasing 
altruistic behavior that has an important role in the provision of effective care by caregivers.
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social support and depression affected resilience negatively 
(10). Altruistic behavior is an important factor in coping with 
unfavorable conditions healthily and increases resilience. There 
is a positive relationship between altruistic behavior and life 
satisfaction, and the predictor of life satisfaction is altruism. 
Therefore, while exhibiting an altruistic attitude, the individual 
simultaneously contributes to his mental health and becomes 
more resilient and satisfied with his current life. It has been 
determined that altruistic behavior has a positive relationship 
with psychological well-being (11). Üzar-Özçetin and Dursun 
reported that resilience had direct and indirect effects on the 
quality of life and care burden in caregivers (12).
Depression and anxiety are negative effects of care burden. The 
term caregiver burden is expressed as the physical, psychoso-
cial, or financial responses that can be experienced during the 
provision of care (13). Provision of home care for patients with 
cancer disrupts the routines of family members and causes the 
disease to enter the lives of family members completely. There-
fore, the balance of the family may deteriorate and a role change 
or loss of role may occur in family members. This situation may 
increase the stress in the family of the patient with cancer (14). 
Family member caregivers have reported problems that may 
occur in various situations, such as uncertainty about social 
roles, limitations in daily activities, nervousness in marriage and 
family relationships, distress, and deterioration in physical 
health (13). In a study by Branstatter et al., it was found that 
increased sacrifice in family member caregivers of palliative 
care patients was a meaning-preserving factor in the lives of 
FDUHJLYHUV�������,Q�WKH�VWXG\�RI�3DUPDNVÕ]���������LW�ZDV�IRXQG�
that altruism increased resilience (11).

Holistic care service forms the basis of nursing, which is a 
profession that helps maintain and develop the health of the 
family and the individual in society and aims to treat illness, 
rehabilitate the sick, and improve the quality of life in any case. 
Identification of factors affecting altruism, resilience, and the 
burden of care by the nurse who provides care for patients with 
cancer and is in constant communication with the caregivers of 
patients with cancer, and accordingly, conduction of interven-
tions to increase altruistic behavior in caregivers of patients 
with cancer may be effective in increasing the resilience of 
caregivers and reducing the burden of care. It is thought that the 
altruistic behavior of individuals who provide care for patients 
with cancer will have a predictive effect on individuals’ 
resilience and care burden. However, there are no research 
results on this subject. Therefore, this study will provide new 
data on this topic for the literature. This study was conducted to 
examine the predictive effect of altruistic behavior on resilience 
and care burden in caregivers of patients with cancer.

MATERIAL and METHODS
Ethical Considerations:
In accordance with the principles of the Helsinki Declaration, at 
the outset, necessary permissions were obtained from Dokuz 
Eylül University Ethics Committee for Non-Interventional 
Studies (date: April 12, 2021; protocol number: 6116-GOA; 
decision number: 2021/12-10), the head of the department of the 

related clinics where the research was conducted, and the 
authors who conducted the Turkish validity and reliability 
studies of the scales that were used in the study. In addition, oral 
and written consent of the caregivers who volunteered to partic-
ipate in the research were obtained after they were informed 
about the purpose of the research before the scales were applied. 
This study was conducted in accordance with research and 
publication ethics.

Design and Sample
This article was produced from the specialization thesis of 
$\úHJ�O�g]JH�ùHQ�DW�'RNX]�(\O�O�8QLYHUVLW\�2QFRORJ\�1XUVLQJ�
'HSDUWPHQW�XQGHU�WKH�VXSHUYLVLRQ�RI�(]JL�.DUDGD÷��7KH�VWXG\�
data were collected via face-to-face interviews from the 
caregivers of patients with cancer treated at the Hematolo-
gy-Oncology Service, Day Treatment Center, and General 
Surgery Service of a University Hospital in western Turkey 
between April and September 2021. The population of the study 
consisted of caregivers of all patients with cancer treated at the 
centers mentioned above, and the sample consisted of patient 
relatives who volunteered to participate in the study and met the 
inclusion criteria between April and September 2021. Accord-
ing to the inclusion criteria, the caregivers who could speak and 
understand Turkish, were literate, provided care for a patient 
with cancer for the first time, had been providing care for their 
patient for at least three months, were a family member of the 
patient, had no history of psychiatric disorder, and voluntarily 
participated in the study were included in the study. To 
determine the sample size, a power analysis was performed on 
the G*Power-3.1.9.2 software package. In the power analysis, it 
was determined that 194 individuals needed to be reached to 
achieve 99% power at a significance level of 0.05 and a confi-
dence interval of 95%. The sample of the study consisted of 194 
patients and their caregivers who met the study criteria.

Data collection tools
Data collection tools included a Patient and Caregiver Informa-
tion Form, the Altruism Scale, the Resilience Scale for Adults, 
and the Clinically Adapted Zarit Caregiver Burden Scale.

The Patient and Caregiver Information Form
This form is a 20-item questionnaire that was created by the 
researcher based on a literature review. It consists of questions 
about the sociodemographic characteristics of patients and 
caregivers (16-19).

The Altruism Scale 
This scale was developed by Perry London and Robert K Bower 
DQG�ZDV�DGDSWHG�LQWR�7XUNLVK�E\�&DQWH]��$úNÕQ��DQG�$NEDED�LQ�
1991. The scale, which consists of a total of 20 questions, was 
designed to measure four dimensions: family dimension, social 
dimension, benevolence dimension, and responsibility dimen-
sion. Each dimension consists of 5 items. A high score on the 
family sub-dimension indicates that the individual perceives 
his/her relatives, himself, and his family as helpful; a high score 
on the benevolence sub-dimension indicates that the person is 
helpful; a high score on the responsibility sub-dimension 
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INTRODUCTION
Cancer is a disease that disrupts harmony, creates stress, and 
affects the quality of life for patients who are diagnosed with 
this disease and their families (1). A caregiver is a person who 
helps a person that is in need of physical care and struggles with 
a disease free of charge. Due to the uncertainty of the course of 
the disease and the treatment process, people who provide care 
for the patient as well as patients with cancer are affected physi-
cally, emotionally, and socially. Factors such as the extension of 
care given to the patient and the patient's condition negatively 
affect the care provided for the patient and reduce the quality of 
life of caregivers (2). The involvement of caregivers in a holistic 
care approach is a very distressing and challenging process for 
caregivers. The caregiver can take on an unrequited self-sacri-
fice role when he/she feels intimacy and love towards the sick 
person (3,4).

The concept of altruism, which is integrated into the concept of 
sacrifice, is a moral attitude and view that accepts self-sacrifice 
for the good of others as a principle without expecting a benefit 
and is based on the idea and belief that the main responsibility 
of each person is to devote themselves to society and other 
people. At the same time, it involves behaviors that the person 
exhibits autonomously of his/her own will only for the benefit 
of others without expecting anything in return. The idea of 
sacrificing oneself to help others has long attracted attention 
(5,6). The origin of the concept of altruism, which is at the 
center of medical practice, goes back to the Hippocratic Oath. 
The concept of altruism, which was first introduced by the 
French positivist philosopher Auguste Comte in the early 
nineteenth century, is also a fundamental component of most 
religious traditions (6,7). Altruism is influenced by factors, such 
as "empathy", "degree of kinship", "attachment styles", "help-
fulness", "voluntariness", "compassion", and "tolerance". This 
concept is praised by all major religions. For example, in 
Deuteronomy, the fifth book of the Torah, the 15th verse reads 
�<RX�ZLOO�RSHQ�\RXU�KDQG�IRU�KLP�DQG�\RX�ZLOO�FHUWDLQO\�PHHW�
his needs" (5). In some studies, it has been argued that high 
kinship supports altruism. Regarding this, Darwin said, "I 
believe the difficulty, though overwhelming, is lessened or 
disappears when it is remembered that the choice can be applied 
to the family" (5).

Altruistic individuals engage in many positive social behaviors, 
such as helping others, taking responsibility, making donations, 
self-sacrificing, devoting themselves to others and society, 
being compassionate, being fair and democratic, having 
tolerance, being responsible, and being charitable (6). All these 
factors affect the concepts of resilience and burden of care in 
caregivers.
 The concept of resilience is defined as the ability of individuals 
to positively adapt to negative situations, such as exposure to 
significant health problems, a past trauma or threat, or familial 
or relational problems, to keep things under control, to 
overcome the problem, and to continue living in a positive way 
�������9DULRXV�VWXGLHV�KDYH�VKRZQ�WKDW�SDWLHQWV�ZLWK�FDQFHU��DV�
well as their relatives, experience depression, anxiety, and 
psychological distress. In a study, it was found that lack of 

indicates that the person takes responsibility at a high rate; a 
high score on the social sub-dimension indicates that the person 
participates in social activities. In the reliability study of the 
Altruism Scale in Turkey, the relationship between even- and 
odd-numbered questions on the scale was examined, and the 
correlation coefficient between them was found as 0.81 and 
significant (p<0.01) (20,21). In this study, Cronbach's alpha 
coefficient was found as 0.866.

The Resilience Scale for Adults 
This scale was developed by Friborg et al. (2005) and adapted 
LQWR�7XUNLVK�E\�%DVÕP�DQG�dHWLQ���������'XULQJ�WKH�DGDSWDWLRQ�
study, confirmatory factor analysis was performed on the scale 
by using two different samples (university students and bank 
employees) to increase the generalizability level of the study 
findings, and the 6-dimensional structure suggested by Fribog et 
DO�� ZDV� FRQILUPHG� �Ȥ� ������ GI ����� Ȥ��GI �����
506($ �������7/, ������&), �������7KH�VXE�GLPHQVLRQV�RI�
the 33-item scale are perception of self, planned future, 
structured style, social competence, family cohesion, and social 
resources. Cronbach's alpha reliability values of the sub-dimen-
sions ranged between 0.66 and 0.81 for the student sample and 
between 0.68 and 0.79 for the employee sample. Cronbach’s 
alpha coefficient for the total scale was found as 0.86 for both 
samples. In addition, test-retest reliability was found to range 
between 0.68 and 0.81. The answers are scored between 1 and 5, 
and items 1, 3, 4, 8, 11, 12, 13, 14, 15, 16, 23, 24, 25, 27, 31, and 
33 are reverse scored. High scores on the scale indicate high 
levels of resilience (22,23). In this study, Cronbach's alpha 
coefficient was found as 0.937.

The Clinically Adapted Zarit Caregiver 
Burden Scale 
The validity and reliability of the Turkish version of the ZCBS, 
which was developed by Zarit, Reever, and Bach-Peterson in 
������ZDV�FRQGXFWHG�E\�g]HU��<XUWWDú��DQG�$N\ÕO� ��������7KH�
scale was adapted to family caregivers of inpatients in internal 
medicine and surgery clinics. The eigenvalue of the ZCBS, 
which was reduced to 18 items, was found as 5.71 and the 
variance as 55.05. Cronbach's alpha value of the ZCBS is .82 for 
the test and .87 for the retest items. The test-retest coefficient of 
stability (validity of the scale) is .72. Each item is scored 
EHWZHHQ���DQG����ZLWK��� �QHYHU���� �UDUHO\���� �VRPHWLPHV���� �
TXLWH�RIWHQ��DQG��� �DOPRVW�DOZD\V��7RWDO�VFRUHV�UDQJH�IURP���WR�
72. The higher the total score is, the higher the caregiver burden 
is. The scores are interpreted as follows: <30, no burden; 30-59, 
PRGHUDWH�OHYHO�RI�EXUGHQ�������KLJK�OHYHO�RI�EXUGHQ����������,Q�
our study, Cronbach's alpha coefficient was found as 0.942.

Statistical Analysis
The data obtained in the research were analyzed on the SPSS 
(Statistical Package for Social Sciences) for Windows 25.0 
software package. Descriptive statistical methods (numbers, 
percentages, means, and standard deviation values) were used in 
data analysis. The normality of the data was checked by using 
normality tests and kurtosis and skewness values. The analyses 
included independent samples t-test, F test for comparison of 

PRUH�WKDQ�WZR�JURXSV��RQH�ZD\�DQDO\VLV�RI�YDULDQFH��$129$���
Bonferroni test for post-hoc comparisons, Cronbach’s alpha 
coefficient, Pearson correlation analysis, and linear regression 
analysis.

RESULTS
In our study, 75.3% of caregivers were female and 24.7% were 
male. The mean age of caregivers was 41.68±13.19, the mean 
duration of the care was calculated as 400.84±54.38 (days). 
Also, 75.3% of caregivers had high school education or above, 
68% were married, and 32% were single. It was found that 
45.9% of them were employed and that 54.1% were not 
employed. Regarding the relation between the patient and the 
caregiver, 28.4% of them were spouses, 37.6% were the 
patient’s son or daughter, and 6.2% were the patient’s daugh-
ter-in-law or son-in-law. It was also found that 51.5% of the 
caregivers were self-sufficient in caregiving, 46.9% received 
support, and 50.5% of the caregivers had another dependent. In 
addition, 19.6% of caregivers had a chronic disease, and the 
most common chronic disease was hypertension. Apart from 
these, 64.4% of caregivers lived in the same house with the 
patient and 59.8% considered providing care as a duty, 42.3% as 
a sacrifice, and 25.8% as an obligation. Furthermore, 7.2% 
thought that providing care exhausted the caregiver (Table I). 
The mean total scores obtained from scales were 74.96±12.02 
for Altruism Scale, 129.86±23.72 for the RSA, and 30.20±13.05 
for the ZCBS (Table II).

According to the analysis of the altruism scale, the social 
sub-dimension scores showed a statistically significant differ-
ence according to education level (p<0.05). The scores of the 
caregivers with a high school or above education were higher 
(p: 0.048; t: -2.011). The responsibility sub-dimension scores 
showed a statistically significant difference according to the 
marital status of the caregivers (p<0.05). The scores of married 
caregivers were higher than those of the single (p: 0.031; t: 
2.182). The benevolence sub-dimension scores showed a statis-
tically significant difference according to the self-sufficiency 
status of caregivers while they are giving care (p<0.05). It was 
determined that the caregivers who stated that they were 
self-sufficient while giving care had higher scores (p: 0.005; t: 
2.844). The scores of caregivers on the social (p: 0.043; t: 
-2.035) and benevolence (p: 0.002; t:-3.166) sub-dimensions 
showed a statistically significant difference according to wheth-
er they received support while giving care. The scores of the 
caregivers who received support for care were lower. The scores 
of the caregivers who had other dependents in addition to the 
patient who they provided care for on the benevolence sub-di-
mension showed a statistically significant difference (p<0.05). 
The scores of the caregivers who had other dependents were 
higher (p: 0.037; t: 2.106). The scores of caregivers on the 
sub-dimensions of the altruism scale showed a statistically 
significant difference according to whether they had chronic 
diseases (p<0.05). The scores of the caregivers without chronic 
diseases were higher (p: 0.002; t: -3.149). The social sub-dimen-
sion scores of caregivers who considered giving care as an 
obligation showed a statistically significant difference (p<0.05). 

Table I : Descriptive and care-related characteristics  of caregivers (n: 194) Table II: Descriptive statistics and reliability levels of the scores of caregivers 
obtained from the altruism scale, the resilience scale for adults, and the Zarit 
caregiver burden scale adapted to the clinic (n:194)

The scores of the caregivers who considered giving care as an 
obligation were lower (p: 0.015; t:-2.460) (Table III).
In this study, the scores of caregivers on the total ZCBS showed 
a statistically significant difference according to caregivers’ 
education status, employment status, relation with the patient, 
chronic disease status, and what it meant to provide care for 
their patients (p<0.05). It was found that the burden of caregiv-
ers who had primary school or below education was higher (p: 
0.000; t: 3.699). Caregivers who did not work were found to 
have a higher burden of care (p: 0.019; t:  -2.367). In cases 
where the caregiver was the patient’s daughter- or son-in-law, 
the burden of care was found to be higher than in other relations 
(p: 0.001; F: 5.363). The burden of caregivers who stated that 
they were not self-sufficient in providing care was higher (p: 
0.005; t: -2.848). The burden of caregivers who received 
caregiving support was higher (p: 0.038; t: 2.087). It was found 
that caregivers with chronic diseases had a higher burden of care 
(p: 0.006; t: 2.768). Individuals who considered giving care as a 
duty (p: 0.000; t: 3.915), who saw it as an obligation (p: 0.001; 
t: 3.341), and who thought that providing care exhausted the 
caregiver (p: 0.004; t: 3.300) had higher care burden (Table III).

In this study, the scores of caregivers on the total RSA (p: 0.028; 
t: 2.211) and structured style (p: 0.000; t: -3.631) and perception 
of self (p: 0.006; t: -2.793) sub-dimensions showed a statistical-
ly significant difference according to their education level 
(p<0.05). The scores of the caregivers with high school or above 
education were higher. The scores on the family cohesion 
sub-dimension of the RSA showed a statistically significant 
difference according to the marital status of the caregivers 
(p<0.05). The resilience scores of married caregivers were 
higher than those of the single (p: 0.011; t: 2.554). The scores of 
caregivers on the structured style (p: 0.045; t: 2.016), planned 
future (p: 0.036; t: 2.110), and perception of self (p: 0.006; t: 
2.726) sub-dimensions showed a statistically significant differ-
ence according to their employment status (p<0.05). The scores 
of working caregivers were higher than those of non-working 
ones. The scores of caregivers on the total RSA and all its 
sub-dimensions showed a statistically significant difference 
according to whether they had a chronic disease (p<0.05). The 
scores of caregivers with chronic diseases were lower. The 
scores of the caregivers who considered giving care as a duty on 
the total RSA (p: 0.023; t: -2.299), structured style (p: 0.018; t: 
-2.387), perception of self (p: 0.041; t: -2.053), and social 
resources (p: 0.004; t: -2.914) sub-dimensions showed a statisti-
cally significant difference (p<0.05). The scores of those who 
stated that giving care was a duty were lower. The scores of the 

caregivers who considered giving care as an obligation on the 
total RSA (p: 0.0453; t: -2.036), planned future (p: 0.041; t: 
-2.057), and family cohesion (p: 0.023; t: 2.296) showed a 

statistically significant difference (p<0.05). 
The scores of those who considered giving care as an obligation 
ZHUH�ORZHU��7DEOH�,9���
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There was a statistically significant and positive relationship 
EHWZHHQ�FDUHJLYHUV
�DOWUXLVP�DQG�UHVLOLHQFH��S�������U ���������
As the total scores of caregivers on the altruism scale increased, 
their total resilience scores increased, as well. There was a 
statistically significant and negative correlation between 
caregivers' altruistic behaviors and care burden (p<0.01: 
U ���������$V� WKH� WRWDO� VFRUH�RI� WKH�FDUHJLYHUV�RQ� WKH�DOWUXLVP�
scale decreased, their total burden of care score increased. A 
statistically significant and negative correlation was found 
between caregivers' burden of care and resilience (p<0.01: 
U ���������$V�FDUHJLYHUV¶�WRWDO�EXUGHQ�RI�FDUH�VFRUHV�GHFUHDVHG��
WKHLU�WRWDO�UHVLOLHQFH�VFRUHV�LQFUHDVHG��7DEOH�9��

Table V: The Relationship between the scores of caregivers on the altruism 
scale, the resilience scale, and the Zarit caregiver burden scale (n:194)

In this study, regression analysis was performed to determine 
the predictive effect of altruistic behaviors in caregivers of 
patients with cancer on caregivers’ resilience. When the results 
ZHUH�H[DPLQHG�� LW�ZDV�IRXQG�WKDW�) �������LQ�WKH�ILUVW�PRGHO�
and that models were found to be statistically significant 
(p<0.05). It was determined that caregivers’ altruistic behaviors 
had an effect on their resilience and that an increase in caregiv-
ers' altruistic behavior scores increased their resilience score 
statistically (p<0.05). In addition, it was determined that 24.1% 
of the variance in the resilience level of caregivers was due to 
WKH�YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVWLF�EHKDYLRUV��5� ��������
,Q� WKH� VHFRQG� PRGHO�� LW� ZDV� IRXQG� WKDW� ) ������� DQG� WKDW�
models were statistically significant (p<0.05). It was 
determined that caregivers’ altruistic behaviors had an effect on 
the burden of care and that an increase in caregivers’ altruistic 
behavior scores caused a statistical decrease in the level of their 
burden (p<0.05). In addition, it was found that 13.2% of the 
variance in the level of caregivers’ care burden was due to the 
YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVP��5� ��������7DEOH�9,��

Table VI: The predictive effect of altruistic behaviors on the resilience and care 
burden of caregivers of patients with cancer (n:194)

DISCUSSION
In our study, 59.8% of the caregivers stated that they saw 
providing care for their patients as a duty, while 42.3% saw it as 
a sacrifice. Although the majority of caregivers considered 
providing care for their patients as a duty, the number of 
caregivers who stated they saw it as a sacrifice was also quite 

high. There are studies in the literature that support both 
ILQGLQJV�� )RU� H[DPSOH�� WKH� UHVXOWV� RI� 7DUÕ�6HOoXN� DQG� $YFÕ�
�������� .ULVWDQL� HW� DO�� �������� DQG�<HúLO� HW� DO�� ������� VKRZ�
parallelism with our study in terms of these findings (26-28). 
The reasons for seeing providing care as duty may include cases 
where the caregiver is the patient's son/daughter or spouse, 
he/she takes on the burden of care conscientiously, and he/she 
thinks that they have to take care of the spouse or mother/father 
who is sick due to the feudal cultural structure and Muslim 
origin of Turkey, and because there is no one else to take care of 
the patient. Reasons for seeing the provision of care as a 
sacrifice may include cases where the caregiver is compassion-
ate and volunteering, he/she provides care for the patient 
willingly, or he/she loves the patient very much. In our study, 
when the caregivers were asked what it meant to care for their 
patient, they used expressions such as "We promised in sickness 
and in health”, “I love my mother very much”, “I would do 
anything for her”, and “I would give my life for my child if 
necessary". These statements show the sacrifices of caregivers. 
In Turkey, caregivers with a traditional family structure see 
themselves as religiously responsible for providing care for 
their family members who are sick, and they are merciful, 
compassionate, helpful, and self-sacrificing as also required by 
Islam. In our study, the total mean score of caregivers on the 
altruism scale was found to be 74.96±12.02. It is seen that 
caregivers scored above the average. When the literature is 
examined, although there is no study that measures altruistic 
EHKDYLRUV� RI� FDUHJLYHUV� LQ�7XUNH\�� LQ� WKH� VWXG\� RI� /|N� HW� DO��
(2015), caregivers compared the concept of caregiving to the 
example of a ‘devoted individual’, while in the studies of Tayaz 
(2018) and Zaybak (2012), it was stated that caregivers assumed 
the role of unconditional self-sacrifice (4,29,30). There are also 
examples from foreign literature. In their study with 
family-member caregivers, Klemz et al. (2015) found that 
cultural norms guided altruism and that medical and non-medi-
cal expenditures physically distanced the caregiver from the 
sick individual and reduced altruistic behaviors (31). In our 
study, reasons for high mean total altruism scores were found to 
possibly stem from factors such as giving care to loved ones, 
providing care devotedly and willingly, thinking that giving care 
is a sacrifice, level of close kinship with the person who is given 
care, and altruistic behaviors.
The mean score of caregivers on the total resilience scale was 
high (129.86±23.72). The mean score obtained from the total 
56$�ZDV�GHWHUPLQHG�DV��������������LQ�WKH�VWXG\�RI�8÷XUWD\�
(2019), 130.93±14.60 in the study of Erkan (2019), and 129.98 
in the study of Kahraman (2019) (32-34). Liu et al. (2018) found 
a high level of resilience in family members who provided care 
for their patients with cancer, and this was consistent with our 
findings (35). At this point, besides social support, it is possible 
to talk about the importance of giving care to the loved one, 
providing care voluntarily and devotedly, good family solidari-
ty, and the belief of the caregiver that the patient will recover 
faster if he/she gives quality care to his/her patient. 
In our study, the mean score of the ZCBS was found as 
30.20±13.05. In other studies conducted with caregivers, the 
mean score on the total Zarit Caregiver Burden Scale was found 
as 42.35 ± 20.26 by Altay et al. (2018), 32.61±14.83 by 

Özkan-Tuncay et al. (2015), 29.49±9.83 by Tayaz and Koç 
(2018), and 36.24±12.65 by Kars-Fertelli and Özkan-Tuncay 
(2019) (4, 36-38). The mean scores for care burden vary in 
studies. In our study, 52.6% of the caregivers stated that they felt 
a moderate level of care burden. Decadt et al. (2021) also found 
that caregivers experienced moderate levels of care burden (39). 
This result is consistent with our study. The reasons for mainly 
moderate levels of care burden felt by the caregivers in our 
study compared to the results of other studies may have been 
because the caregivers in our study had high levels of altruistic 
behaviors and resilience, the number of caregivers with chronic 
diseases was less, and the duration of care ranged between 3 to 
12 months. In addition, it can be said that the external support 
received by caregivers who were not self-sufficient while they 
were providing care played an important role in the moderate 
levels of care burden.

There was a statistically significant and positive relationship 
between caregivers' altruistic behaviors and resilience (p<0.01; 
U ���������$V�WKH�PHDQ�VFRUHV�RI�FDUHJLYHUV�RQ�WKH�WRWDO�DOWUXLVP�
scale increased, their mean scores on the total resilience scale 
LQFUHDVHG��DV�ZHOO��dHWLQ�HW�DO���������UHSRUWHG�WKDW�ZKHQ�SHRSOH�
had high levels of cohesion, even if conditions were not appro-
priate, they showed helpfulness, their resilience increased, and 
that there was a similar relationship between empathy and 
UHVLOLHQFH�������,Q�WKH�VWXG\�RI�/|N�HW�DO����������FDUHJLYHUV�ZKR�
believed that caregiving could not be performed without 
sacrifice said, “I usually forget myself; I think this is sacrifice. It 
cannot be done without sacrifice” (29). In the study conducted 
E\�8÷XUWD\���������D�SRVLWLYH�DQG�VLJQLILFDQW�UHODWLRQVKLS�ZDV�
found between the total score on the resilience scale and the 
mean score on the empathic thinking subscale. The “empathic 
thinking” subscale includes showing compassion and emotional 
empathy (32). Since altruistic behaviors include prosocial 
behaviors, it can be interpreted that caregivers' altruistic behav-
iors shown by helping, empathizing, and sacrificing may have 
increased their resilience. In Turkey, care is given to the sick 
individual selflessly, also as a requirement of Muslim origin, 
and because of the cultural structure. Especially in crowded 
families, the sick person is provided care by family members on 
a completely voluntary basis. It can be interpreted that the 
resilience of caregivers is high since this situation motivates 
them. In this study, a statistically significant and negative 
correlation was found between caregivers' altruistic behaviors 
DQG� FDUH� EXUGHQ� �S������� U � ���������$V� WKH� PHDQ� VFRUH� RI�
caregivers on the total altruism scale decreased, their total score 
on the burden of care increased. Although there was no study in 
the literature that was conducted with caregivers on altruistic 
EHKDYLRU�DQG�FDUHJLYHU�EXUGHQ��0LQJ�<HK�DQG�<XDQPD\�&KDQJ�
(2015) reported that altruistic behavior reduced the burden of 
FDUH� ������ ,Q� WKH� VWXG\� FRQGXFWHG� E\� $UVODQWDú� DQG� $GDQD�
(2012), extreme self-sacrifice and control behaviors by relatives 
in their relationships with the patient, the evaluation of warmth/-
closeness towards the patient, and the inability to separate their 
inner world from that of the patient were defined as emotional 
expression and it was concluded that as the emotional expres-
sion score of caregivers increased, the scores for the burden of 
care increased, as well (42). This result is not consistent with 

our study. It can be said that the burden of care increased 
because the evaluation of care as only a duty or a task that 
caregivers had to fulfill may have caused them to display 
attitudes away from self-sacrifice and benevolence, lacking 
empathy and compassion. The examination of the results of the 
regression analysis in our study indicated that altruistic behav-
iors of caregivers had an effect on their resilience and that an 
increase in caregivers' scores on altruistic behavior increased 
their resilience score statistically (p<0.05). It was determined 
that 24.1% of the variance in the level of caregivers’ resilience 
was due to the variance in the level of their altruistic behavior 
�5� ��������&DUHJLYHUV�ZKR�SURYLGH�FDUH�YROXQWDULO\��GHYRWHG-
ly, and without expecting anything in return will be individuals 
with better psychological well-being and coping mechanisms. 
Therefore, these caregivers may have higher levels of resilience.
In this study, the results of the regression analysis indicated that 
altruistic behavior of caregivers had an effect on the burden of 
care and that an increase in the altruistic behavior scores of 
caregivers caused a statistical decrease in the level of caregiver 
burden (p<0.05). It was found that 13.2% of the variance in the 
level of caregivers’ burden was due to the variance in the level 
RI�WKHLU�DOWUXLVP��5� ��������,Q�WKH�VWXG\�FRQGXFWHG�E\�0LQJ�
<HK�DQG�<XDQPD\�&KDQJ���������IDPLO\�FDUHJLYHUV�VWDWHG�WKDW�
one of their perceptions of caregiving was self-sacrifice, and it 
was found that family caregivers with better relationship 
quality, psychological well-being, and caregiving knowledge 
had a lower care burden (41).

Limitation of the Study
The results of the findings regarding the predictive effect of 
altruistic behaviors on resilience and care burden in caregivers 
of patients with cancer are limited only to the hospital where the 
data were collected and include the caregivers of patients with 
cancer in this hospital. In this study, the predictive effects of 
resilience and care burden in caregivers of patients with cancer 
were investigated. It does not include caregivers of patients 
diagnosed with other diseases.

CONCLUSIONS and RECOMMENDATIONS
Altruism consists of prosocial behaviors characterized by positive social 
behaviors. In our study, it was determined that the altruistic behaviors 
seen in the caregivers of patients with cancer significantly affected their 
resilience and care burden. The concepts of benevolence, compassion, 
mercy, self-sacrifice, and empathy which are seen in caregivers gained 
importance in our study. The altruistic behaviors seen in caregivers while 
they are providing care will both increase the quality of care and reduce 
the burden on the caregiver. For this reason, it is recommended to inform 
and educate caregivers about positive social behaviors. In addition, since 
the increase in the resilience of caregivers will also affect their 
altruistic behaviors, it can be recommended to design training 
programs for caregivers on coping mechanisms, effective 
psychological support, communication techniques, and coping 
with potential problems. It is recommended that health profes-
sionals should identify the problems and care burden of caregiv-
ers during caregiving, observe their altruistic behavior, and 
revise their shortcomings.
In the literature, there is limited research into the predictive 

effects of altruistic behaviors on resilience and care burden of 
caregivers of patients with cancer. Therefore, it is recommended 
to conduct quantitative, qualitative, and experimental studies on 
the topic. Moreover, it is thought that there is a need for experi-
mental studies that will contribute to the development of altruis-
tic behavior of caregivers in Turkey and the world and investi-
gate the effects of these behaviors on other factors.
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ABSTRACT
Objective: 
This study was conducted to investigate the predictive effect of altruistic behaviors on psycho-
logical resilience and care burden in caregivers of cancer patients.

Material and Methods:
The study consisted of 194 caregivers of 194 patients with cancer who were treated at the Hema-
tology-Oncology Service, Day Treatment Center and General Surgery Service of Dokuz Eylül 
University Hospital. The study data were collected by using four data collection tools, namely 
Patient and Caregiver Information Form, Altruism Scale, Resilience Scale for Adults, and 
Clinically Adapted Zarit Caregiver Burden Scale. The mean score of caregivers was 74.96±12.02 
on the total Altruism Scale, 129.86±23.72 on the total Resilience Scale for Adults and 
30.20±13.05 on the total Zarit Caregiver Burden Scale.

Results:
A statistically significant and positive correlation was found between caregivers’ scores on the 
altruism scale and resilience scale (p<0.01). The increase in altruistic behavior scores increased 
the resilience score (p<0.05). It was found that 24.1% of the variance in the level of caregivers’ 
resilience was caused by the variance in the level of their altruistic behavior. A statistically signif-
icant and negative correlation was found between caregivers' scores on the Altruism Scale and 
the Zarit Care Burden Scale (p<0.01). An increase in altruistic behavior scores caused a decrease 
in the level of caregiver burden (p<0.05). It was determined that 13.2% of the variance in the 
level of caregivers’ care burden was caused by the variance in their altruistic behavior.

Conclusion:
It was concluded that altruistic behaviors in caregivers of patients with cancer increased psycho-
logical resilience and reduced the burden of care. Nurses can take on an active role in increasing 
altruistic behavior that has an important role in the provision of effective care by caregivers.
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social support and depression affected resilience negatively 
(10). Altruistic behavior is an important factor in coping with 
unfavorable conditions healthily and increases resilience. There 
is a positive relationship between altruistic behavior and life 
satisfaction, and the predictor of life satisfaction is altruism. 
Therefore, while exhibiting an altruistic attitude, the individual 
simultaneously contributes to his mental health and becomes 
more resilient and satisfied with his current life. It has been 
determined that altruistic behavior has a positive relationship 
with psychological well-being (11). Üzar-Özçetin and Dursun 
reported that resilience had direct and indirect effects on the 
quality of life and care burden in caregivers (12).
Depression and anxiety are negative effects of care burden. The 
term caregiver burden is expressed as the physical, psychoso-
cial, or financial responses that can be experienced during the 
provision of care (13). Provision of home care for patients with 
cancer disrupts the routines of family members and causes the 
disease to enter the lives of family members completely. There-
fore, the balance of the family may deteriorate and a role change 
or loss of role may occur in family members. This situation may 
increase the stress in the family of the patient with cancer (14). 
Family member caregivers have reported problems that may 
occur in various situations, such as uncertainty about social 
roles, limitations in daily activities, nervousness in marriage and 
family relationships, distress, and deterioration in physical 
health (13). In a study by Branstatter et al., it was found that 
increased sacrifice in family member caregivers of palliative 
care patients was a meaning-preserving factor in the lives of 
FDUHJLYHUV�������,Q�WKH�VWXG\�RI�3DUPDNVÕ]���������LW�ZDV�IRXQG�
that altruism increased resilience (11).

Holistic care service forms the basis of nursing, which is a 
profession that helps maintain and develop the health of the 
family and the individual in society and aims to treat illness, 
rehabilitate the sick, and improve the quality of life in any case. 
Identification of factors affecting altruism, resilience, and the 
burden of care by the nurse who provides care for patients with 
cancer and is in constant communication with the caregivers of 
patients with cancer, and accordingly, conduction of interven-
tions to increase altruistic behavior in caregivers of patients 
with cancer may be effective in increasing the resilience of 
caregivers and reducing the burden of care. It is thought that the 
altruistic behavior of individuals who provide care for patients 
with cancer will have a predictive effect on individuals’ 
resilience and care burden. However, there are no research 
results on this subject. Therefore, this study will provide new 
data on this topic for the literature. This study was conducted to 
examine the predictive effect of altruistic behavior on resilience 
and care burden in caregivers of patients with cancer.

MATERIAL and METHODS
Ethical Considerations:
In accordance with the principles of the Helsinki Declaration, at 
the outset, necessary permissions were obtained from Dokuz 
Eylül University Ethics Committee for Non-Interventional 
Studies (date: April 12, 2021; protocol number: 6116-GOA; 
decision number: 2021/12-10), the head of the department of the 

related clinics where the research was conducted, and the 
authors who conducted the Turkish validity and reliability 
studies of the scales that were used in the study. In addition, oral 
and written consent of the caregivers who volunteered to partic-
ipate in the research were obtained after they were informed 
about the purpose of the research before the scales were applied. 
This study was conducted in accordance with research and 
publication ethics.

Design and Sample
This article was produced from the specialization thesis of 
$\úHJ�O�g]JH�ùHQ�DW�'RNX]�(\O�O�8QLYHUVLW\�2QFRORJ\�1XUVLQJ�
'HSDUWPHQW�XQGHU�WKH�VXSHUYLVLRQ�RI�(]JL�.DUDGD÷��7KH�VWXG\�
data were collected via face-to-face interviews from the 
caregivers of patients with cancer treated at the Hematolo-
gy-Oncology Service, Day Treatment Center, and General 
Surgery Service of a University Hospital in western Turkey 
between April and September 2021. The population of the study 
consisted of caregivers of all patients with cancer treated at the 
centers mentioned above, and the sample consisted of patient 
relatives who volunteered to participate in the study and met the 
inclusion criteria between April and September 2021. Accord-
ing to the inclusion criteria, the caregivers who could speak and 
understand Turkish, were literate, provided care for a patient 
with cancer for the first time, had been providing care for their 
patient for at least three months, were a family member of the 
patient, had no history of psychiatric disorder, and voluntarily 
participated in the study were included in the study. To 
determine the sample size, a power analysis was performed on 
the G*Power-3.1.9.2 software package. In the power analysis, it 
was determined that 194 individuals needed to be reached to 
achieve 99% power at a significance level of 0.05 and a confi-
dence interval of 95%. The sample of the study consisted of 194 
patients and their caregivers who met the study criteria.

Data collection tools
Data collection tools included a Patient and Caregiver Informa-
tion Form, the Altruism Scale, the Resilience Scale for Adults, 
and the Clinically Adapted Zarit Caregiver Burden Scale.

The Patient and Caregiver Information Form
This form is a 20-item questionnaire that was created by the 
researcher based on a literature review. It consists of questions 
about the sociodemographic characteristics of patients and 
caregivers (16-19).

The Altruism Scale 
This scale was developed by Perry London and Robert K Bower 
DQG�ZDV�DGDSWHG�LQWR�7XUNLVK�E\�&DQWH]��$úNÕQ��DQG�$NEDED�LQ�
1991. The scale, which consists of a total of 20 questions, was 
designed to measure four dimensions: family dimension, social 
dimension, benevolence dimension, and responsibility dimen-
sion. Each dimension consists of 5 items. A high score on the 
family sub-dimension indicates that the individual perceives 
his/her relatives, himself, and his family as helpful; a high score 
on the benevolence sub-dimension indicates that the person is 
helpful; a high score on the responsibility sub-dimension 
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INTRODUCTION
Cancer is a disease that disrupts harmony, creates stress, and 
affects the quality of life for patients who are diagnosed with 
this disease and their families (1). A caregiver is a person who 
helps a person that is in need of physical care and struggles with 
a disease free of charge. Due to the uncertainty of the course of 
the disease and the treatment process, people who provide care 
for the patient as well as patients with cancer are affected physi-
cally, emotionally, and socially. Factors such as the extension of 
care given to the patient and the patient's condition negatively 
affect the care provided for the patient and reduce the quality of 
life of caregivers (2). The involvement of caregivers in a holistic 
care approach is a very distressing and challenging process for 
caregivers. The caregiver can take on an unrequited self-sacri-
fice role when he/she feels intimacy and love towards the sick 
person (3,4).

The concept of altruism, which is integrated into the concept of 
sacrifice, is a moral attitude and view that accepts self-sacrifice 
for the good of others as a principle without expecting a benefit 
and is based on the idea and belief that the main responsibility 
of each person is to devote themselves to society and other 
people. At the same time, it involves behaviors that the person 
exhibits autonomously of his/her own will only for the benefit 
of others without expecting anything in return. The idea of 
sacrificing oneself to help others has long attracted attention 
(5,6). The origin of the concept of altruism, which is at the 
center of medical practice, goes back to the Hippocratic Oath. 
The concept of altruism, which was first introduced by the 
French positivist philosopher Auguste Comte in the early 
nineteenth century, is also a fundamental component of most 
religious traditions (6,7). Altruism is influenced by factors, such 
as "empathy", "degree of kinship", "attachment styles", "help-
fulness", "voluntariness", "compassion", and "tolerance". This 
concept is praised by all major religions. For example, in 
Deuteronomy, the fifth book of the Torah, the 15th verse reads 
�<RX�ZLOO�RSHQ�\RXU�KDQG�IRU�KLP�DQG�\RX�ZLOO�FHUWDLQO\�PHHW�
his needs" (5). In some studies, it has been argued that high 
kinship supports altruism. Regarding this, Darwin said, "I 
believe the difficulty, though overwhelming, is lessened or 
disappears when it is remembered that the choice can be applied 
to the family" (5).

Altruistic individuals engage in many positive social behaviors, 
such as helping others, taking responsibility, making donations, 
self-sacrificing, devoting themselves to others and society, 
being compassionate, being fair and democratic, having 
tolerance, being responsible, and being charitable (6). All these 
factors affect the concepts of resilience and burden of care in 
caregivers.
 The concept of resilience is defined as the ability of individuals 
to positively adapt to negative situations, such as exposure to 
significant health problems, a past trauma or threat, or familial 
or relational problems, to keep things under control, to 
overcome the problem, and to continue living in a positive way 
�������9DULRXV�VWXGLHV�KDYH�VKRZQ�WKDW�SDWLHQWV�ZLWK�FDQFHU��DV�
well as their relatives, experience depression, anxiety, and 
psychological distress. In a study, it was found that lack of 

indicates that the person takes responsibility at a high rate; a 
high score on the social sub-dimension indicates that the person 
participates in social activities. In the reliability study of the 
Altruism Scale in Turkey, the relationship between even- and 
odd-numbered questions on the scale was examined, and the 
correlation coefficient between them was found as 0.81 and 
significant (p<0.01) (20,21). In this study, Cronbach's alpha 
coefficient was found as 0.866.

The Resilience Scale for Adults 
This scale was developed by Friborg et al. (2005) and adapted 
LQWR�7XUNLVK�E\�%DVÕP�DQG�dHWLQ���������'XULQJ�WKH�DGDSWDWLRQ�
study, confirmatory factor analysis was performed on the scale 
by using two different samples (university students and bank 
employees) to increase the generalizability level of the study 
findings, and the 6-dimensional structure suggested by Fribog et 
DO�� ZDV� FRQILUPHG� �Ȥ� ������ GI ����� Ȥ��GI �����
506($ �������7/, ������&), �������7KH�VXE�GLPHQVLRQV�RI�
the 33-item scale are perception of self, planned future, 
structured style, social competence, family cohesion, and social 
resources. Cronbach's alpha reliability values of the sub-dimen-
sions ranged between 0.66 and 0.81 for the student sample and 
between 0.68 and 0.79 for the employee sample. Cronbach’s 
alpha coefficient for the total scale was found as 0.86 for both 
samples. In addition, test-retest reliability was found to range 
between 0.68 and 0.81. The answers are scored between 1 and 5, 
and items 1, 3, 4, 8, 11, 12, 13, 14, 15, 16, 23, 24, 25, 27, 31, and 
33 are reverse scored. High scores on the scale indicate high 
levels of resilience (22,23). In this study, Cronbach's alpha 
coefficient was found as 0.937.

The Clinically Adapted Zarit Caregiver 
Burden Scale 
The validity and reliability of the Turkish version of the ZCBS, 
which was developed by Zarit, Reever, and Bach-Peterson in 
������ZDV�FRQGXFWHG�E\�g]HU��<XUWWDú��DQG�$N\ÕO� ��������7KH�
scale was adapted to family caregivers of inpatients in internal 
medicine and surgery clinics. The eigenvalue of the ZCBS, 
which was reduced to 18 items, was found as 5.71 and the 
variance as 55.05. Cronbach's alpha value of the ZCBS is .82 for 
the test and .87 for the retest items. The test-retest coefficient of 
stability (validity of the scale) is .72. Each item is scored 
EHWZHHQ���DQG����ZLWK��� �QHYHU���� �UDUHO\���� �VRPHWLPHV���� �
TXLWH�RIWHQ��DQG��� �DOPRVW�DOZD\V��7RWDO�VFRUHV�UDQJH�IURP���WR�
72. The higher the total score is, the higher the caregiver burden 
is. The scores are interpreted as follows: <30, no burden; 30-59, 
PRGHUDWH�OHYHO�RI�EXUGHQ�������KLJK�OHYHO�RI�EXUGHQ����������,Q�
our study, Cronbach's alpha coefficient was found as 0.942.

Statistical Analysis
The data obtained in the research were analyzed on the SPSS 
(Statistical Package for Social Sciences) for Windows 25.0 
software package. Descriptive statistical methods (numbers, 
percentages, means, and standard deviation values) were used in 
data analysis. The normality of the data was checked by using 
normality tests and kurtosis and skewness values. The analyses 
included independent samples t-test, F test for comparison of 

PRUH�WKDQ�WZR�JURXSV��RQH�ZD\�DQDO\VLV�RI�YDULDQFH��$129$���
Bonferroni test for post-hoc comparisons, Cronbach’s alpha 
coefficient, Pearson correlation analysis, and linear regression 
analysis.

RESULTS
In our study, 75.3% of caregivers were female and 24.7% were 
male. The mean age of caregivers was 41.68±13.19, the mean 
duration of the care was calculated as 400.84±54.38 (days). 
Also, 75.3% of caregivers had high school education or above, 
68% were married, and 32% were single. It was found that 
45.9% of them were employed and that 54.1% were not 
employed. Regarding the relation between the patient and the 
caregiver, 28.4% of them were spouses, 37.6% were the 
patient’s son or daughter, and 6.2% were the patient’s daugh-
ter-in-law or son-in-law. It was also found that 51.5% of the 
caregivers were self-sufficient in caregiving, 46.9% received 
support, and 50.5% of the caregivers had another dependent. In 
addition, 19.6% of caregivers had a chronic disease, and the 
most common chronic disease was hypertension. Apart from 
these, 64.4% of caregivers lived in the same house with the 
patient and 59.8% considered providing care as a duty, 42.3% as 
a sacrifice, and 25.8% as an obligation. Furthermore, 7.2% 
thought that providing care exhausted the caregiver (Table I). 
The mean total scores obtained from scales were 74.96±12.02 
for Altruism Scale, 129.86±23.72 for the RSA, and 30.20±13.05 
for the ZCBS (Table II).

According to the analysis of the altruism scale, the social 
sub-dimension scores showed a statistically significant differ-
ence according to education level (p<0.05). The scores of the 
caregivers with a high school or above education were higher 
(p: 0.048; t: -2.011). The responsibility sub-dimension scores 
showed a statistically significant difference according to the 
marital status of the caregivers (p<0.05). The scores of married 
caregivers were higher than those of the single (p: 0.031; t: 
2.182). The benevolence sub-dimension scores showed a statis-
tically significant difference according to the self-sufficiency 
status of caregivers while they are giving care (p<0.05). It was 
determined that the caregivers who stated that they were 
self-sufficient while giving care had higher scores (p: 0.005; t: 
2.844). The scores of caregivers on the social (p: 0.043; t: 
-2.035) and benevolence (p: 0.002; t:-3.166) sub-dimensions 
showed a statistically significant difference according to wheth-
er they received support while giving care. The scores of the 
caregivers who received support for care were lower. The scores 
of the caregivers who had other dependents in addition to the 
patient who they provided care for on the benevolence sub-di-
mension showed a statistically significant difference (p<0.05). 
The scores of the caregivers who had other dependents were 
higher (p: 0.037; t: 2.106). The scores of caregivers on the 
sub-dimensions of the altruism scale showed a statistically 
significant difference according to whether they had chronic 
diseases (p<0.05). The scores of the caregivers without chronic 
diseases were higher (p: 0.002; t: -3.149). The social sub-dimen-
sion scores of caregivers who considered giving care as an 
obligation showed a statistically significant difference (p<0.05). 

Table I : Descriptive and care-related characteristics  of caregivers (n: 194) Table II: Descriptive statistics and reliability levels of the scores of caregivers 
obtained from the altruism scale, the resilience scale for adults, and the Zarit 
caregiver burden scale adapted to the clinic (n:194)

The scores of the caregivers who considered giving care as an 
obligation were lower (p: 0.015; t:-2.460) (Table III).
In this study, the scores of caregivers on the total ZCBS showed 
a statistically significant difference according to caregivers’ 
education status, employment status, relation with the patient, 
chronic disease status, and what it meant to provide care for 
their patients (p<0.05). It was found that the burden of caregiv-
ers who had primary school or below education was higher (p: 
0.000; t: 3.699). Caregivers who did not work were found to 
have a higher burden of care (p: 0.019; t:  -2.367). In cases 
where the caregiver was the patient’s daughter- or son-in-law, 
the burden of care was found to be higher than in other relations 
(p: 0.001; F: 5.363). The burden of caregivers who stated that 
they were not self-sufficient in providing care was higher (p: 
0.005; t: -2.848). The burden of caregivers who received 
caregiving support was higher (p: 0.038; t: 2.087). It was found 
that caregivers with chronic diseases had a higher burden of care 
(p: 0.006; t: 2.768). Individuals who considered giving care as a 
duty (p: 0.000; t: 3.915), who saw it as an obligation (p: 0.001; 
t: 3.341), and who thought that providing care exhausted the 
caregiver (p: 0.004; t: 3.300) had higher care burden (Table III).

In this study, the scores of caregivers on the total RSA (p: 0.028; 
t: 2.211) and structured style (p: 0.000; t: -3.631) and perception 
of self (p: 0.006; t: -2.793) sub-dimensions showed a statistical-
ly significant difference according to their education level 
(p<0.05). The scores of the caregivers with high school or above 
education were higher. The scores on the family cohesion 
sub-dimension of the RSA showed a statistically significant 
difference according to the marital status of the caregivers 
(p<0.05). The resilience scores of married caregivers were 
higher than those of the single (p: 0.011; t: 2.554). The scores of 
caregivers on the structured style (p: 0.045; t: 2.016), planned 
future (p: 0.036; t: 2.110), and perception of self (p: 0.006; t: 
2.726) sub-dimensions showed a statistically significant differ-
ence according to their employment status (p<0.05). The scores 
of working caregivers were higher than those of non-working 
ones. The scores of caregivers on the total RSA and all its 
sub-dimensions showed a statistically significant difference 
according to whether they had a chronic disease (p<0.05). The 
scores of caregivers with chronic diseases were lower. The 
scores of the caregivers who considered giving care as a duty on 
the total RSA (p: 0.023; t: -2.299), structured style (p: 0.018; t: 
-2.387), perception of self (p: 0.041; t: -2.053), and social 
resources (p: 0.004; t: -2.914) sub-dimensions showed a statisti-
cally significant difference (p<0.05). The scores of those who 
stated that giving care was a duty were lower. The scores of the 

caregivers who considered giving care as an obligation on the 
total RSA (p: 0.0453; t: -2.036), planned future (p: 0.041; t: 
-2.057), and family cohesion (p: 0.023; t: 2.296) showed a 

statistically significant difference (p<0.05). 
The scores of those who considered giving care as an obligation 
ZHUH�ORZHU��7DEOH�,9���

There was a statistically significant and positive relationship 
EHWZHHQ�FDUHJLYHUV
�DOWUXLVP�DQG�UHVLOLHQFH��S�������U ���������
As the total scores of caregivers on the altruism scale increased, 
their total resilience scores increased, as well. There was a 
statistically significant and negative correlation between 
caregivers' altruistic behaviors and care burden (p<0.01: 
U ���������$V� WKH� WRWDO� VFRUH�RI� WKH�FDUHJLYHUV�RQ� WKH�DOWUXLVP�
scale decreased, their total burden of care score increased. A 
statistically significant and negative correlation was found 
between caregivers' burden of care and resilience (p<0.01: 
U ���������$V�FDUHJLYHUV¶�WRWDO�EXUGHQ�RI�FDUH�VFRUHV�GHFUHDVHG��
WKHLU�WRWDO�UHVLOLHQFH�VFRUHV�LQFUHDVHG��7DEOH�9��

Table V: The Relationship between the scores of caregivers on the altruism 
scale, the resilience scale, and the Zarit caregiver burden scale (n:194)

In this study, regression analysis was performed to determine 
the predictive effect of altruistic behaviors in caregivers of 
patients with cancer on caregivers’ resilience. When the results 
ZHUH�H[DPLQHG�� LW�ZDV�IRXQG�WKDW�) �������LQ�WKH�ILUVW�PRGHO�
and that models were found to be statistically significant 
(p<0.05). It was determined that caregivers’ altruistic behaviors 
had an effect on their resilience and that an increase in caregiv-
ers' altruistic behavior scores increased their resilience score 
statistically (p<0.05). In addition, it was determined that 24.1% 
of the variance in the resilience level of caregivers was due to 
WKH�YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVWLF�EHKDYLRUV��5� ��������
,Q� WKH� VHFRQG� PRGHO�� LW� ZDV� IRXQG� WKDW� ) ������� DQG� WKDW�
models were statistically significant (p<0.05). It was 
determined that caregivers’ altruistic behaviors had an effect on 
the burden of care and that an increase in caregivers’ altruistic 
behavior scores caused a statistical decrease in the level of their 
burden (p<0.05). In addition, it was found that 13.2% of the 
variance in the level of caregivers’ care burden was due to the 
YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVP��5� ��������7DEOH�9,��

Table VI: The predictive effect of altruistic behaviors on the resilience and care 
burden of caregivers of patients with cancer (n:194)

DISCUSSION
In our study, 59.8% of the caregivers stated that they saw 
providing care for their patients as a duty, while 42.3% saw it as 
a sacrifice. Although the majority of caregivers considered 
providing care for their patients as a duty, the number of 
caregivers who stated they saw it as a sacrifice was also quite 

high. There are studies in the literature that support both 
ILQGLQJV�� )RU� H[DPSOH�� WKH� UHVXOWV� RI� 7DUÕ�6HOoXN� DQG� $YFÕ�
�������� .ULVWDQL� HW� DO�� �������� DQG�<HúLO� HW� DO�� ������� VKRZ�
parallelism with our study in terms of these findings (26-28). 
The reasons for seeing providing care as duty may include cases 
where the caregiver is the patient's son/daughter or spouse, 
he/she takes on the burden of care conscientiously, and he/she 
thinks that they have to take care of the spouse or mother/father 
who is sick due to the feudal cultural structure and Muslim 
origin of Turkey, and because there is no one else to take care of 
the patient. Reasons for seeing the provision of care as a 
sacrifice may include cases where the caregiver is compassion-
ate and volunteering, he/she provides care for the patient 
willingly, or he/she loves the patient very much. In our study, 
when the caregivers were asked what it meant to care for their 
patient, they used expressions such as "We promised in sickness 
and in health”, “I love my mother very much”, “I would do 
anything for her”, and “I would give my life for my child if 
necessary". These statements show the sacrifices of caregivers. 
In Turkey, caregivers with a traditional family structure see 
themselves as religiously responsible for providing care for 
their family members who are sick, and they are merciful, 
compassionate, helpful, and self-sacrificing as also required by 
Islam. In our study, the total mean score of caregivers on the 
altruism scale was found to be 74.96±12.02. It is seen that 
caregivers scored above the average. When the literature is 
examined, although there is no study that measures altruistic 
EHKDYLRUV� RI� FDUHJLYHUV� LQ�7XUNH\�� LQ� WKH� VWXG\� RI� /|N� HW� DO��
(2015), caregivers compared the concept of caregiving to the 
example of a ‘devoted individual’, while in the studies of Tayaz 
(2018) and Zaybak (2012), it was stated that caregivers assumed 
the role of unconditional self-sacrifice (4,29,30). There are also 
examples from foreign literature. In their study with 
family-member caregivers, Klemz et al. (2015) found that 
cultural norms guided altruism and that medical and non-medi-
cal expenditures physically distanced the caregiver from the 
sick individual and reduced altruistic behaviors (31). In our 
study, reasons for high mean total altruism scores were found to 
possibly stem from factors such as giving care to loved ones, 
providing care devotedly and willingly, thinking that giving care 
is a sacrifice, level of close kinship with the person who is given 
care, and altruistic behaviors.
The mean score of caregivers on the total resilience scale was 
high (129.86±23.72). The mean score obtained from the total 
56$�ZDV�GHWHUPLQHG�DV��������������LQ�WKH�VWXG\�RI�8÷XUWD\�
(2019), 130.93±14.60 in the study of Erkan (2019), and 129.98 
in the study of Kahraman (2019) (32-34). Liu et al. (2018) found 
a high level of resilience in family members who provided care 
for their patients with cancer, and this was consistent with our 
findings (35). At this point, besides social support, it is possible 
to talk about the importance of giving care to the loved one, 
providing care voluntarily and devotedly, good family solidari-
ty, and the belief of the caregiver that the patient will recover 
faster if he/she gives quality care to his/her patient. 
In our study, the mean score of the ZCBS was found as 
30.20±13.05. In other studies conducted with caregivers, the 
mean score on the total Zarit Caregiver Burden Scale was found 
as 42.35 ± 20.26 by Altay et al. (2018), 32.61±14.83 by 

Özkan-Tuncay et al. (2015), 29.49±9.83 by Tayaz and Koç 
(2018), and 36.24±12.65 by Kars-Fertelli and Özkan-Tuncay 
(2019) (4, 36-38). The mean scores for care burden vary in 
studies. In our study, 52.6% of the caregivers stated that they felt 
a moderate level of care burden. Decadt et al. (2021) also found 
that caregivers experienced moderate levels of care burden (39). 
This result is consistent with our study. The reasons for mainly 
moderate levels of care burden felt by the caregivers in our 
study compared to the results of other studies may have been 
because the caregivers in our study had high levels of altruistic 
behaviors and resilience, the number of caregivers with chronic 
diseases was less, and the duration of care ranged between 3 to 
12 months. In addition, it can be said that the external support 
received by caregivers who were not self-sufficient while they 
were providing care played an important role in the moderate 
levels of care burden.

There was a statistically significant and positive relationship 
between caregivers' altruistic behaviors and resilience (p<0.01; 
U ���������$V�WKH�PHDQ�VFRUHV�RI�FDUHJLYHUV�RQ�WKH�WRWDO�DOWUXLVP�
scale increased, their mean scores on the total resilience scale 
LQFUHDVHG��DV�ZHOO��dHWLQ�HW�DO���������UHSRUWHG�WKDW�ZKHQ�SHRSOH�
had high levels of cohesion, even if conditions were not appro-
priate, they showed helpfulness, their resilience increased, and 
that there was a similar relationship between empathy and 
UHVLOLHQFH�������,Q�WKH�VWXG\�RI�/|N�HW�DO����������FDUHJLYHUV�ZKR�
believed that caregiving could not be performed without 
sacrifice said, “I usually forget myself; I think this is sacrifice. It 
cannot be done without sacrifice” (29). In the study conducted 
E\�8÷XUWD\���������D�SRVLWLYH�DQG�VLJQLILFDQW�UHODWLRQVKLS�ZDV�
found between the total score on the resilience scale and the 
mean score on the empathic thinking subscale. The “empathic 
thinking” subscale includes showing compassion and emotional 
empathy (32). Since altruistic behaviors include prosocial 
behaviors, it can be interpreted that caregivers' altruistic behav-
iors shown by helping, empathizing, and sacrificing may have 
increased their resilience. In Turkey, care is given to the sick 
individual selflessly, also as a requirement of Muslim origin, 
and because of the cultural structure. Especially in crowded 
families, the sick person is provided care by family members on 
a completely voluntary basis. It can be interpreted that the 
resilience of caregivers is high since this situation motivates 
them. In this study, a statistically significant and negative 
correlation was found between caregivers' altruistic behaviors 
DQG� FDUH� EXUGHQ� �S������� U � ���������$V� WKH� PHDQ� VFRUH� RI�
caregivers on the total altruism scale decreased, their total score 
on the burden of care increased. Although there was no study in 
the literature that was conducted with caregivers on altruistic 
EHKDYLRU�DQG�FDUHJLYHU�EXUGHQ��0LQJ�<HK�DQG�<XDQPD\�&KDQJ�
(2015) reported that altruistic behavior reduced the burden of 
FDUH� ������ ,Q� WKH� VWXG\� FRQGXFWHG� E\� $UVODQWDú� DQG� $GDQD�
(2012), extreme self-sacrifice and control behaviors by relatives 
in their relationships with the patient, the evaluation of warmth/-
closeness towards the patient, and the inability to separate their 
inner world from that of the patient were defined as emotional 
expression and it was concluded that as the emotional expres-
sion score of caregivers increased, the scores for the burden of 
care increased, as well (42). This result is not consistent with 

our study. It can be said that the burden of care increased 
because the evaluation of care as only a duty or a task that 
caregivers had to fulfill may have caused them to display 
attitudes away from self-sacrifice and benevolence, lacking 
empathy and compassion. The examination of the results of the 
regression analysis in our study indicated that altruistic behav-
iors of caregivers had an effect on their resilience and that an 
increase in caregivers' scores on altruistic behavior increased 
their resilience score statistically (p<0.05). It was determined 
that 24.1% of the variance in the level of caregivers’ resilience 
was due to the variance in the level of their altruistic behavior 
�5� ��������&DUHJLYHUV�ZKR�SURYLGH�FDUH�YROXQWDULO\��GHYRWHG-
ly, and without expecting anything in return will be individuals 
with better psychological well-being and coping mechanisms. 
Therefore, these caregivers may have higher levels of resilience.
In this study, the results of the regression analysis indicated that 
altruistic behavior of caregivers had an effect on the burden of 
care and that an increase in the altruistic behavior scores of 
caregivers caused a statistical decrease in the level of caregiver 
burden (p<0.05). It was found that 13.2% of the variance in the 
level of caregivers’ burden was due to the variance in the level 
RI�WKHLU�DOWUXLVP��5� ��������,Q�WKH�VWXG\�FRQGXFWHG�E\�0LQJ�
<HK�DQG�<XDQPD\�&KDQJ���������IDPLO\�FDUHJLYHUV�VWDWHG�WKDW�
one of their perceptions of caregiving was self-sacrifice, and it 
was found that family caregivers with better relationship 
quality, psychological well-being, and caregiving knowledge 
had a lower care burden (41).

Limitation of the Study
The results of the findings regarding the predictive effect of 
altruistic behaviors on resilience and care burden in caregivers 
of patients with cancer are limited only to the hospital where the 
data were collected and include the caregivers of patients with 
cancer in this hospital. In this study, the predictive effects of 
resilience and care burden in caregivers of patients with cancer 
were investigated. It does not include caregivers of patients 
diagnosed with other diseases.

CONCLUSIONS and RECOMMENDATIONS
Altruism consists of prosocial behaviors characterized by positive social 
behaviors. In our study, it was determined that the altruistic behaviors 
seen in the caregivers of patients with cancer significantly affected their 
resilience and care burden. The concepts of benevolence, compassion, 
mercy, self-sacrifice, and empathy which are seen in caregivers gained 
importance in our study. The altruistic behaviors seen in caregivers while 
they are providing care will both increase the quality of care and reduce 
the burden on the caregiver. For this reason, it is recommended to inform 
and educate caregivers about positive social behaviors. In addition, since 
the increase in the resilience of caregivers will also affect their 
altruistic behaviors, it can be recommended to design training 
programs for caregivers on coping mechanisms, effective 
psychological support, communication techniques, and coping 
with potential problems. It is recommended that health profes-
sionals should identify the problems and care burden of caregiv-
ers during caregiving, observe their altruistic behavior, and 
revise their shortcomings.
In the literature, there is limited research into the predictive 
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effects of altruistic behaviors on resilience and care burden of 
caregivers of patients with cancer. Therefore, it is recommended 
to conduct quantitative, qualitative, and experimental studies on 
the topic. Moreover, it is thought that there is a need for experi-
mental studies that will contribute to the development of altruis-
tic behavior of caregivers in Turkey and the world and investi-
gate the effects of these behaviors on other factors.
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ABSTRACT
Objective: 
This study was conducted to investigate the predictive effect of altruistic behaviors on psycho-
logical resilience and care burden in caregivers of cancer patients.

Material and Methods:
The study consisted of 194 caregivers of 194 patients with cancer who were treated at the Hema-
tology-Oncology Service, Day Treatment Center and General Surgery Service of Dokuz Eylül 
University Hospital. The study data were collected by using four data collection tools, namely 
Patient and Caregiver Information Form, Altruism Scale, Resilience Scale for Adults, and 
Clinically Adapted Zarit Caregiver Burden Scale. The mean score of caregivers was 74.96±12.02 
on the total Altruism Scale, 129.86±23.72 on the total Resilience Scale for Adults and 
30.20±13.05 on the total Zarit Caregiver Burden Scale.

Results:
A statistically significant and positive correlation was found between caregivers’ scores on the 
altruism scale and resilience scale (p<0.01). The increase in altruistic behavior scores increased 
the resilience score (p<0.05). It was found that 24.1% of the variance in the level of caregivers’ 
resilience was caused by the variance in the level of their altruistic behavior. A statistically signif-
icant and negative correlation was found between caregivers' scores on the Altruism Scale and 
the Zarit Care Burden Scale (p<0.01). An increase in altruistic behavior scores caused a decrease 
in the level of caregiver burden (p<0.05). It was determined that 13.2% of the variance in the 
level of caregivers’ care burden was caused by the variance in their altruistic behavior.

Conclusion:
It was concluded that altruistic behaviors in caregivers of patients with cancer increased psycho-
logical resilience and reduced the burden of care. Nurses can take on an active role in increasing 
altruistic behavior that has an important role in the provision of effective care by caregivers.
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social support and depression affected resilience negatively 
(10). Altruistic behavior is an important factor in coping with 
unfavorable conditions healthily and increases resilience. There 
is a positive relationship between altruistic behavior and life 
satisfaction, and the predictor of life satisfaction is altruism. 
Therefore, while exhibiting an altruistic attitude, the individual 
simultaneously contributes to his mental health and becomes 
more resilient and satisfied with his current life. It has been 
determined that altruistic behavior has a positive relationship 
with psychological well-being (11). Üzar-Özçetin and Dursun 
reported that resilience had direct and indirect effects on the 
quality of life and care burden in caregivers (12).
Depression and anxiety are negative effects of care burden. The 
term caregiver burden is expressed as the physical, psychoso-
cial, or financial responses that can be experienced during the 
provision of care (13). Provision of home care for patients with 
cancer disrupts the routines of family members and causes the 
disease to enter the lives of family members completely. There-
fore, the balance of the family may deteriorate and a role change 
or loss of role may occur in family members. This situation may 
increase the stress in the family of the patient with cancer (14). 
Family member caregivers have reported problems that may 
occur in various situations, such as uncertainty about social 
roles, limitations in daily activities, nervousness in marriage and 
family relationships, distress, and deterioration in physical 
health (13). In a study by Branstatter et al., it was found that 
increased sacrifice in family member caregivers of palliative 
care patients was a meaning-preserving factor in the lives of 
FDUHJLYHUV�������,Q�WKH�VWXG\�RI�3DUPDNVÕ]���������LW�ZDV�IRXQG�
that altruism increased resilience (11).

Holistic care service forms the basis of nursing, which is a 
profession that helps maintain and develop the health of the 
family and the individual in society and aims to treat illness, 
rehabilitate the sick, and improve the quality of life in any case. 
Identification of factors affecting altruism, resilience, and the 
burden of care by the nurse who provides care for patients with 
cancer and is in constant communication with the caregivers of 
patients with cancer, and accordingly, conduction of interven-
tions to increase altruistic behavior in caregivers of patients 
with cancer may be effective in increasing the resilience of 
caregivers and reducing the burden of care. It is thought that the 
altruistic behavior of individuals who provide care for patients 
with cancer will have a predictive effect on individuals’ 
resilience and care burden. However, there are no research 
results on this subject. Therefore, this study will provide new 
data on this topic for the literature. This study was conducted to 
examine the predictive effect of altruistic behavior on resilience 
and care burden in caregivers of patients with cancer.

MATERIAL and METHODS
Ethical Considerations:
In accordance with the principles of the Helsinki Declaration, at 
the outset, necessary permissions were obtained from Dokuz 
Eylül University Ethics Committee for Non-Interventional 
Studies (date: April 12, 2021; protocol number: 6116-GOA; 
decision number: 2021/12-10), the head of the department of the 

related clinics where the research was conducted, and the 
authors who conducted the Turkish validity and reliability 
studies of the scales that were used in the study. In addition, oral 
and written consent of the caregivers who volunteered to partic-
ipate in the research were obtained after they were informed 
about the purpose of the research before the scales were applied. 
This study was conducted in accordance with research and 
publication ethics.

Design and Sample
This article was produced from the specialization thesis of 
$\úHJ�O�g]JH�ùHQ�DW�'RNX]�(\O�O�8QLYHUVLW\�2QFRORJ\�1XUVLQJ�
'HSDUWPHQW�XQGHU�WKH�VXSHUYLVLRQ�RI�(]JL�.DUDGD÷��7KH�VWXG\�
data were collected via face-to-face interviews from the 
caregivers of patients with cancer treated at the Hematolo-
gy-Oncology Service, Day Treatment Center, and General 
Surgery Service of a University Hospital in western Turkey 
between April and September 2021. The population of the study 
consisted of caregivers of all patients with cancer treated at the 
centers mentioned above, and the sample consisted of patient 
relatives who volunteered to participate in the study and met the 
inclusion criteria between April and September 2021. Accord-
ing to the inclusion criteria, the caregivers who could speak and 
understand Turkish, were literate, provided care for a patient 
with cancer for the first time, had been providing care for their 
patient for at least three months, were a family member of the 
patient, had no history of psychiatric disorder, and voluntarily 
participated in the study were included in the study. To 
determine the sample size, a power analysis was performed on 
the G*Power-3.1.9.2 software package. In the power analysis, it 
was determined that 194 individuals needed to be reached to 
achieve 99% power at a significance level of 0.05 and a confi-
dence interval of 95%. The sample of the study consisted of 194 
patients and their caregivers who met the study criteria.

Data collection tools
Data collection tools included a Patient and Caregiver Informa-
tion Form, the Altruism Scale, the Resilience Scale for Adults, 
and the Clinically Adapted Zarit Caregiver Burden Scale.

The Patient and Caregiver Information Form
This form is a 20-item questionnaire that was created by the 
researcher based on a literature review. It consists of questions 
about the sociodemographic characteristics of patients and 
caregivers (16-19).

The Altruism Scale 
This scale was developed by Perry London and Robert K Bower 
DQG�ZDV�DGDSWHG�LQWR�7XUNLVK�E\�&DQWH]��$úNÕQ��DQG�$NEDED�LQ�
1991. The scale, which consists of a total of 20 questions, was 
designed to measure four dimensions: family dimension, social 
dimension, benevolence dimension, and responsibility dimen-
sion. Each dimension consists of 5 items. A high score on the 
family sub-dimension indicates that the individual perceives 
his/her relatives, himself, and his family as helpful; a high score 
on the benevolence sub-dimension indicates that the person is 
helpful; a high score on the responsibility sub-dimension 
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INTRODUCTION
Cancer is a disease that disrupts harmony, creates stress, and 
affects the quality of life for patients who are diagnosed with 
this disease and their families (1). A caregiver is a person who 
helps a person that is in need of physical care and struggles with 
a disease free of charge. Due to the uncertainty of the course of 
the disease and the treatment process, people who provide care 
for the patient as well as patients with cancer are affected physi-
cally, emotionally, and socially. Factors such as the extension of 
care given to the patient and the patient's condition negatively 
affect the care provided for the patient and reduce the quality of 
life of caregivers (2). The involvement of caregivers in a holistic 
care approach is a very distressing and challenging process for 
caregivers. The caregiver can take on an unrequited self-sacri-
fice role when he/she feels intimacy and love towards the sick 
person (3,4).

The concept of altruism, which is integrated into the concept of 
sacrifice, is a moral attitude and view that accepts self-sacrifice 
for the good of others as a principle without expecting a benefit 
and is based on the idea and belief that the main responsibility 
of each person is to devote themselves to society and other 
people. At the same time, it involves behaviors that the person 
exhibits autonomously of his/her own will only for the benefit 
of others without expecting anything in return. The idea of 
sacrificing oneself to help others has long attracted attention 
(5,6). The origin of the concept of altruism, which is at the 
center of medical practice, goes back to the Hippocratic Oath. 
The concept of altruism, which was first introduced by the 
French positivist philosopher Auguste Comte in the early 
nineteenth century, is also a fundamental component of most 
religious traditions (6,7). Altruism is influenced by factors, such 
as "empathy", "degree of kinship", "attachment styles", "help-
fulness", "voluntariness", "compassion", and "tolerance". This 
concept is praised by all major religions. For example, in 
Deuteronomy, the fifth book of the Torah, the 15th verse reads 
�<RX�ZLOO�RSHQ�\RXU�KDQG�IRU�KLP�DQG�\RX�ZLOO�FHUWDLQO\�PHHW�
his needs" (5). In some studies, it has been argued that high 
kinship supports altruism. Regarding this, Darwin said, "I 
believe the difficulty, though overwhelming, is lessened or 
disappears when it is remembered that the choice can be applied 
to the family" (5).

Altruistic individuals engage in many positive social behaviors, 
such as helping others, taking responsibility, making donations, 
self-sacrificing, devoting themselves to others and society, 
being compassionate, being fair and democratic, having 
tolerance, being responsible, and being charitable (6). All these 
factors affect the concepts of resilience and burden of care in 
caregivers.
 The concept of resilience is defined as the ability of individuals 
to positively adapt to negative situations, such as exposure to 
significant health problems, a past trauma or threat, or familial 
or relational problems, to keep things under control, to 
overcome the problem, and to continue living in a positive way 
�������9DULRXV�VWXGLHV�KDYH�VKRZQ�WKDW�SDWLHQWV�ZLWK�FDQFHU��DV�
well as their relatives, experience depression, anxiety, and 
psychological distress. In a study, it was found that lack of 

indicates that the person takes responsibility at a high rate; a 
high score on the social sub-dimension indicates that the person 
participates in social activities. In the reliability study of the 
Altruism Scale in Turkey, the relationship between even- and 
odd-numbered questions on the scale was examined, and the 
correlation coefficient between them was found as 0.81 and 
significant (p<0.01) (20,21). In this study, Cronbach's alpha 
coefficient was found as 0.866.

The Resilience Scale for Adults 
This scale was developed by Friborg et al. (2005) and adapted 
LQWR�7XUNLVK�E\�%DVÕP�DQG�dHWLQ���������'XULQJ�WKH�DGDSWDWLRQ�
study, confirmatory factor analysis was performed on the scale 
by using two different samples (university students and bank 
employees) to increase the generalizability level of the study 
findings, and the 6-dimensional structure suggested by Fribog et 
DO�� ZDV� FRQILUPHG� �Ȥ� ������ GI ����� Ȥ��GI �����
506($ �������7/, ������&), �������7KH�VXE�GLPHQVLRQV�RI�
the 33-item scale are perception of self, planned future, 
structured style, social competence, family cohesion, and social 
resources. Cronbach's alpha reliability values of the sub-dimen-
sions ranged between 0.66 and 0.81 for the student sample and 
between 0.68 and 0.79 for the employee sample. Cronbach’s 
alpha coefficient for the total scale was found as 0.86 for both 
samples. In addition, test-retest reliability was found to range 
between 0.68 and 0.81. The answers are scored between 1 and 5, 
and items 1, 3, 4, 8, 11, 12, 13, 14, 15, 16, 23, 24, 25, 27, 31, and 
33 are reverse scored. High scores on the scale indicate high 
levels of resilience (22,23). In this study, Cronbach's alpha 
coefficient was found as 0.937.

The Clinically Adapted Zarit Caregiver 
Burden Scale 
The validity and reliability of the Turkish version of the ZCBS, 
which was developed by Zarit, Reever, and Bach-Peterson in 
������ZDV�FRQGXFWHG�E\�g]HU��<XUWWDú��DQG�$N\ÕO� ��������7KH�
scale was adapted to family caregivers of inpatients in internal 
medicine and surgery clinics. The eigenvalue of the ZCBS, 
which was reduced to 18 items, was found as 5.71 and the 
variance as 55.05. Cronbach's alpha value of the ZCBS is .82 for 
the test and .87 for the retest items. The test-retest coefficient of 
stability (validity of the scale) is .72. Each item is scored 
EHWZHHQ���DQG����ZLWK��� �QHYHU���� �UDUHO\���� �VRPHWLPHV���� �
TXLWH�RIWHQ��DQG��� �DOPRVW�DOZD\V��7RWDO�VFRUHV�UDQJH�IURP���WR�
72. The higher the total score is, the higher the caregiver burden 
is. The scores are interpreted as follows: <30, no burden; 30-59, 
PRGHUDWH�OHYHO�RI�EXUGHQ�������KLJK�OHYHO�RI�EXUGHQ����������,Q�
our study, Cronbach's alpha coefficient was found as 0.942.

Statistical Analysis
The data obtained in the research were analyzed on the SPSS 
(Statistical Package for Social Sciences) for Windows 25.0 
software package. Descriptive statistical methods (numbers, 
percentages, means, and standard deviation values) were used in 
data analysis. The normality of the data was checked by using 
normality tests and kurtosis and skewness values. The analyses 
included independent samples t-test, F test for comparison of 

PRUH�WKDQ�WZR�JURXSV��RQH�ZD\�DQDO\VLV�RI�YDULDQFH��$129$���
Bonferroni test for post-hoc comparisons, Cronbach’s alpha 
coefficient, Pearson correlation analysis, and linear regression 
analysis.

RESULTS
In our study, 75.3% of caregivers were female and 24.7% were 
male. The mean age of caregivers was 41.68±13.19, the mean 
duration of the care was calculated as 400.84±54.38 (days). 
Also, 75.3% of caregivers had high school education or above, 
68% were married, and 32% were single. It was found that 
45.9% of them were employed and that 54.1% were not 
employed. Regarding the relation between the patient and the 
caregiver, 28.4% of them were spouses, 37.6% were the 
patient’s son or daughter, and 6.2% were the patient’s daugh-
ter-in-law or son-in-law. It was also found that 51.5% of the 
caregivers were self-sufficient in caregiving, 46.9% received 
support, and 50.5% of the caregivers had another dependent. In 
addition, 19.6% of caregivers had a chronic disease, and the 
most common chronic disease was hypertension. Apart from 
these, 64.4% of caregivers lived in the same house with the 
patient and 59.8% considered providing care as a duty, 42.3% as 
a sacrifice, and 25.8% as an obligation. Furthermore, 7.2% 
thought that providing care exhausted the caregiver (Table I). 
The mean total scores obtained from scales were 74.96±12.02 
for Altruism Scale, 129.86±23.72 for the RSA, and 30.20±13.05 
for the ZCBS (Table II).

According to the analysis of the altruism scale, the social 
sub-dimension scores showed a statistically significant differ-
ence according to education level (p<0.05). The scores of the 
caregivers with a high school or above education were higher 
(p: 0.048; t: -2.011). The responsibility sub-dimension scores 
showed a statistically significant difference according to the 
marital status of the caregivers (p<0.05). The scores of married 
caregivers were higher than those of the single (p: 0.031; t: 
2.182). The benevolence sub-dimension scores showed a statis-
tically significant difference according to the self-sufficiency 
status of caregivers while they are giving care (p<0.05). It was 
determined that the caregivers who stated that they were 
self-sufficient while giving care had higher scores (p: 0.005; t: 
2.844). The scores of caregivers on the social (p: 0.043; t: 
-2.035) and benevolence (p: 0.002; t:-3.166) sub-dimensions 
showed a statistically significant difference according to wheth-
er they received support while giving care. The scores of the 
caregivers who received support for care were lower. The scores 
of the caregivers who had other dependents in addition to the 
patient who they provided care for on the benevolence sub-di-
mension showed a statistically significant difference (p<0.05). 
The scores of the caregivers who had other dependents were 
higher (p: 0.037; t: 2.106). The scores of caregivers on the 
sub-dimensions of the altruism scale showed a statistically 
significant difference according to whether they had chronic 
diseases (p<0.05). The scores of the caregivers without chronic 
diseases were higher (p: 0.002; t: -3.149). The social sub-dimen-
sion scores of caregivers who considered giving care as an 
obligation showed a statistically significant difference (p<0.05). 

Table I : Descriptive and care-related characteristics  of caregivers (n: 194) Table II: Descriptive statistics and reliability levels of the scores of caregivers 
obtained from the altruism scale, the resilience scale for adults, and the Zarit 
caregiver burden scale adapted to the clinic (n:194)

The scores of the caregivers who considered giving care as an 
obligation were lower (p: 0.015; t:-2.460) (Table III).
In this study, the scores of caregivers on the total ZCBS showed 
a statistically significant difference according to caregivers’ 
education status, employment status, relation with the patient, 
chronic disease status, and what it meant to provide care for 
their patients (p<0.05). It was found that the burden of caregiv-
ers who had primary school or below education was higher (p: 
0.000; t: 3.699). Caregivers who did not work were found to 
have a higher burden of care (p: 0.019; t:  -2.367). In cases 
where the caregiver was the patient’s daughter- or son-in-law, 
the burden of care was found to be higher than in other relations 
(p: 0.001; F: 5.363). The burden of caregivers who stated that 
they were not self-sufficient in providing care was higher (p: 
0.005; t: -2.848). The burden of caregivers who received 
caregiving support was higher (p: 0.038; t: 2.087). It was found 
that caregivers with chronic diseases had a higher burden of care 
(p: 0.006; t: 2.768). Individuals who considered giving care as a 
duty (p: 0.000; t: 3.915), who saw it as an obligation (p: 0.001; 
t: 3.341), and who thought that providing care exhausted the 
caregiver (p: 0.004; t: 3.300) had higher care burden (Table III).

In this study, the scores of caregivers on the total RSA (p: 0.028; 
t: 2.211) and structured style (p: 0.000; t: -3.631) and perception 
of self (p: 0.006; t: -2.793) sub-dimensions showed a statistical-
ly significant difference according to their education level 
(p<0.05). The scores of the caregivers with high school or above 
education were higher. The scores on the family cohesion 
sub-dimension of the RSA showed a statistically significant 
difference according to the marital status of the caregivers 
(p<0.05). The resilience scores of married caregivers were 
higher than those of the single (p: 0.011; t: 2.554). The scores of 
caregivers on the structured style (p: 0.045; t: 2.016), planned 
future (p: 0.036; t: 2.110), and perception of self (p: 0.006; t: 
2.726) sub-dimensions showed a statistically significant differ-
ence according to their employment status (p<0.05). The scores 
of working caregivers were higher than those of non-working 
ones. The scores of caregivers on the total RSA and all its 
sub-dimensions showed a statistically significant difference 
according to whether they had a chronic disease (p<0.05). The 
scores of caregivers with chronic diseases were lower. The 
scores of the caregivers who considered giving care as a duty on 
the total RSA (p: 0.023; t: -2.299), structured style (p: 0.018; t: 
-2.387), perception of self (p: 0.041; t: -2.053), and social 
resources (p: 0.004; t: -2.914) sub-dimensions showed a statisti-
cally significant difference (p<0.05). The scores of those who 
stated that giving care was a duty were lower. The scores of the 

caregivers who considered giving care as an obligation on the 
total RSA (p: 0.0453; t: -2.036), planned future (p: 0.041; t: 
-2.057), and family cohesion (p: 0.023; t: 2.296) showed a 

statistically significant difference (p<0.05). 
The scores of those who considered giving care as an obligation 
ZHUH�ORZHU��7DEOH�,9���

There was a statistically significant and positive relationship 
EHWZHHQ�FDUHJLYHUV
�DOWUXLVP�DQG�UHVLOLHQFH��S�������U ���������
As the total scores of caregivers on the altruism scale increased, 
their total resilience scores increased, as well. There was a 
statistically significant and negative correlation between 
caregivers' altruistic behaviors and care burden (p<0.01: 
U ���������$V� WKH� WRWDO� VFRUH�RI� WKH�FDUHJLYHUV�RQ� WKH�DOWUXLVP�
scale decreased, their total burden of care score increased. A 
statistically significant and negative correlation was found 
between caregivers' burden of care and resilience (p<0.01: 
U ���������$V�FDUHJLYHUV¶�WRWDO�EXUGHQ�RI�FDUH�VFRUHV�GHFUHDVHG��
WKHLU�WRWDO�UHVLOLHQFH�VFRUHV�LQFUHDVHG��7DEOH�9��

Table V: The Relationship between the scores of caregivers on the altruism 
scale, the resilience scale, and the Zarit caregiver burden scale (n:194)

In this study, regression analysis was performed to determine 
the predictive effect of altruistic behaviors in caregivers of 
patients with cancer on caregivers’ resilience. When the results 
ZHUH�H[DPLQHG�� LW�ZDV�IRXQG�WKDW�) �������LQ�WKH�ILUVW�PRGHO�
and that models were found to be statistically significant 
(p<0.05). It was determined that caregivers’ altruistic behaviors 
had an effect on their resilience and that an increase in caregiv-
ers' altruistic behavior scores increased their resilience score 
statistically (p<0.05). In addition, it was determined that 24.1% 
of the variance in the resilience level of caregivers was due to 
WKH�YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVWLF�EHKDYLRUV��5� ��������
,Q� WKH� VHFRQG� PRGHO�� LW� ZDV� IRXQG� WKDW� ) ������� DQG� WKDW�
models were statistically significant (p<0.05). It was 
determined that caregivers’ altruistic behaviors had an effect on 
the burden of care and that an increase in caregivers’ altruistic 
behavior scores caused a statistical decrease in the level of their 
burden (p<0.05). In addition, it was found that 13.2% of the 
variance in the level of caregivers’ care burden was due to the 
YDULDQFH�LQ�WKH�OHYHO�RI�WKHLU�DOWUXLVP��5� ��������7DEOH�9,��

Table VI: The predictive effect of altruistic behaviors on the resilience and care 
burden of caregivers of patients with cancer (n:194)

DISCUSSION
In our study, 59.8% of the caregivers stated that they saw 
providing care for their patients as a duty, while 42.3% saw it as 
a sacrifice. Although the majority of caregivers considered 
providing care for their patients as a duty, the number of 
caregivers who stated they saw it as a sacrifice was also quite 

high. There are studies in the literature that support both 
ILQGLQJV�� )RU� H[DPSOH�� WKH� UHVXOWV� RI� 7DUÕ�6HOoXN� DQG� $YFÕ�
�������� .ULVWDQL� HW� DO�� �������� DQG�<HúLO� HW� DO�� ������� VKRZ�
parallelism with our study in terms of these findings (26-28). 
The reasons for seeing providing care as duty may include cases 
where the caregiver is the patient's son/daughter or spouse, 
he/she takes on the burden of care conscientiously, and he/she 
thinks that they have to take care of the spouse or mother/father 
who is sick due to the feudal cultural structure and Muslim 
origin of Turkey, and because there is no one else to take care of 
the patient. Reasons for seeing the provision of care as a 
sacrifice may include cases where the caregiver is compassion-
ate and volunteering, he/she provides care for the patient 
willingly, or he/she loves the patient very much. In our study, 
when the caregivers were asked what it meant to care for their 
patient, they used expressions such as "We promised in sickness 
and in health”, “I love my mother very much”, “I would do 
anything for her”, and “I would give my life for my child if 
necessary". These statements show the sacrifices of caregivers. 
In Turkey, caregivers with a traditional family structure see 
themselves as religiously responsible for providing care for 
their family members who are sick, and they are merciful, 
compassionate, helpful, and self-sacrificing as also required by 
Islam. In our study, the total mean score of caregivers on the 
altruism scale was found to be 74.96±12.02. It is seen that 
caregivers scored above the average. When the literature is 
examined, although there is no study that measures altruistic 
EHKDYLRUV� RI� FDUHJLYHUV� LQ�7XUNH\�� LQ� WKH� VWXG\� RI� /|N� HW� DO��
(2015), caregivers compared the concept of caregiving to the 
example of a ‘devoted individual’, while in the studies of Tayaz 
(2018) and Zaybak (2012), it was stated that caregivers assumed 
the role of unconditional self-sacrifice (4,29,30). There are also 
examples from foreign literature. In their study with 
family-member caregivers, Klemz et al. (2015) found that 
cultural norms guided altruism and that medical and non-medi-
cal expenditures physically distanced the caregiver from the 
sick individual and reduced altruistic behaviors (31). In our 
study, reasons for high mean total altruism scores were found to 
possibly stem from factors such as giving care to loved ones, 
providing care devotedly and willingly, thinking that giving care 
is a sacrifice, level of close kinship with the person who is given 
care, and altruistic behaviors.
The mean score of caregivers on the total resilience scale was 
high (129.86±23.72). The mean score obtained from the total 
56$�ZDV�GHWHUPLQHG�DV��������������LQ�WKH�VWXG\�RI�8÷XUWD\�
(2019), 130.93±14.60 in the study of Erkan (2019), and 129.98 
in the study of Kahraman (2019) (32-34). Liu et al. (2018) found 
a high level of resilience in family members who provided care 
for their patients with cancer, and this was consistent with our 
findings (35). At this point, besides social support, it is possible 
to talk about the importance of giving care to the loved one, 
providing care voluntarily and devotedly, good family solidari-
ty, and the belief of the caregiver that the patient will recover 
faster if he/she gives quality care to his/her patient. 
In our study, the mean score of the ZCBS was found as 
30.20±13.05. In other studies conducted with caregivers, the 
mean score on the total Zarit Caregiver Burden Scale was found 
as 42.35 ± 20.26 by Altay et al. (2018), 32.61±14.83 by 

Özkan-Tuncay et al. (2015), 29.49±9.83 by Tayaz and Koç 
(2018), and 36.24±12.65 by Kars-Fertelli and Özkan-Tuncay 
(2019) (4, 36-38). The mean scores for care burden vary in 
studies. In our study, 52.6% of the caregivers stated that they felt 
a moderate level of care burden. Decadt et al. (2021) also found 
that caregivers experienced moderate levels of care burden (39). 
This result is consistent with our study. The reasons for mainly 
moderate levels of care burden felt by the caregivers in our 
study compared to the results of other studies may have been 
because the caregivers in our study had high levels of altruistic 
behaviors and resilience, the number of caregivers with chronic 
diseases was less, and the duration of care ranged between 3 to 
12 months. In addition, it can be said that the external support 
received by caregivers who were not self-sufficient while they 
were providing care played an important role in the moderate 
levels of care burden.

There was a statistically significant and positive relationship 
between caregivers' altruistic behaviors and resilience (p<0.01; 
U ���������$V�WKH�PHDQ�VFRUHV�RI�FDUHJLYHUV�RQ�WKH�WRWDO�DOWUXLVP�
scale increased, their mean scores on the total resilience scale 
LQFUHDVHG��DV�ZHOO��dHWLQ�HW�DO���������UHSRUWHG�WKDW�ZKHQ�SHRSOH�
had high levels of cohesion, even if conditions were not appro-
priate, they showed helpfulness, their resilience increased, and 
that there was a similar relationship between empathy and 
UHVLOLHQFH�������,Q�WKH�VWXG\�RI�/|N�HW�DO����������FDUHJLYHUV�ZKR�
believed that caregiving could not be performed without 
sacrifice said, “I usually forget myself; I think this is sacrifice. It 
cannot be done without sacrifice” (29). In the study conducted 
E\�8÷XUWD\���������D�SRVLWLYH�DQG�VLJQLILFDQW�UHODWLRQVKLS�ZDV�
found between the total score on the resilience scale and the 
mean score on the empathic thinking subscale. The “empathic 
thinking” subscale includes showing compassion and emotional 
empathy (32). Since altruistic behaviors include prosocial 
behaviors, it can be interpreted that caregivers' altruistic behav-
iors shown by helping, empathizing, and sacrificing may have 
increased their resilience. In Turkey, care is given to the sick 
individual selflessly, also as a requirement of Muslim origin, 
and because of the cultural structure. Especially in crowded 
families, the sick person is provided care by family members on 
a completely voluntary basis. It can be interpreted that the 
resilience of caregivers is high since this situation motivates 
them. In this study, a statistically significant and negative 
correlation was found between caregivers' altruistic behaviors 
DQG� FDUH� EXUGHQ� �S������� U � ���������$V� WKH� PHDQ� VFRUH� RI�
caregivers on the total altruism scale decreased, their total score 
on the burden of care increased. Although there was no study in 
the literature that was conducted with caregivers on altruistic 
EHKDYLRU�DQG�FDUHJLYHU�EXUGHQ��0LQJ�<HK�DQG�<XDQPD\�&KDQJ�
(2015) reported that altruistic behavior reduced the burden of 
FDUH� ������ ,Q� WKH� VWXG\� FRQGXFWHG� E\� $UVODQWDú� DQG� $GDQD�
(2012), extreme self-sacrifice and control behaviors by relatives 
in their relationships with the patient, the evaluation of warmth/-
closeness towards the patient, and the inability to separate their 
inner world from that of the patient were defined as emotional 
expression and it was concluded that as the emotional expres-
sion score of caregivers increased, the scores for the burden of 
care increased, as well (42). This result is not consistent with 

our study. It can be said that the burden of care increased 
because the evaluation of care as only a duty or a task that 
caregivers had to fulfill may have caused them to display 
attitudes away from self-sacrifice and benevolence, lacking 
empathy and compassion. The examination of the results of the 
regression analysis in our study indicated that altruistic behav-
iors of caregivers had an effect on their resilience and that an 
increase in caregivers' scores on altruistic behavior increased 
their resilience score statistically (p<0.05). It was determined 
that 24.1% of the variance in the level of caregivers’ resilience 
was due to the variance in the level of their altruistic behavior 
�5� ��������&DUHJLYHUV�ZKR�SURYLGH�FDUH�YROXQWDULO\��GHYRWHG-
ly, and without expecting anything in return will be individuals 
with better psychological well-being and coping mechanisms. 
Therefore, these caregivers may have higher levels of resilience.
In this study, the results of the regression analysis indicated that 
altruistic behavior of caregivers had an effect on the burden of 
care and that an increase in the altruistic behavior scores of 
caregivers caused a statistical decrease in the level of caregiver 
burden (p<0.05). It was found that 13.2% of the variance in the 
level of caregivers’ burden was due to the variance in the level 
RI�WKHLU�DOWUXLVP��5� ��������,Q�WKH�VWXG\�FRQGXFWHG�E\�0LQJ�
<HK�DQG�<XDQPD\�&KDQJ���������IDPLO\�FDUHJLYHUV�VWDWHG�WKDW�
one of their perceptions of caregiving was self-sacrifice, and it 
was found that family caregivers with better relationship 
quality, psychological well-being, and caregiving knowledge 
had a lower care burden (41).

Limitation of the Study
The results of the findings regarding the predictive effect of 
altruistic behaviors on resilience and care burden in caregivers 
of patients with cancer are limited only to the hospital where the 
data were collected and include the caregivers of patients with 
cancer in this hospital. In this study, the predictive effects of 
resilience and care burden in caregivers of patients with cancer 
were investigated. It does not include caregivers of patients 
diagnosed with other diseases.

CONCLUSIONS and RECOMMENDATIONS
Altruism consists of prosocial behaviors characterized by positive social 
behaviors. In our study, it was determined that the altruistic behaviors 
seen in the caregivers of patients with cancer significantly affected their 
resilience and care burden. The concepts of benevolence, compassion, 
mercy, self-sacrifice, and empathy which are seen in caregivers gained 
importance in our study. The altruistic behaviors seen in caregivers while 
they are providing care will both increase the quality of care and reduce 
the burden on the caregiver. For this reason, it is recommended to inform 
and educate caregivers about positive social behaviors. In addition, since 
the increase in the resilience of caregivers will also affect their 
altruistic behaviors, it can be recommended to design training 
programs for caregivers on coping mechanisms, effective 
psychological support, communication techniques, and coping 
with potential problems. It is recommended that health profes-
sionals should identify the problems and care burden of caregiv-
ers during caregiving, observe their altruistic behavior, and 
revise their shortcomings.
In the literature, there is limited research into the predictive 

effects of altruistic behaviors on resilience and care burden of 
caregivers of patients with cancer. Therefore, it is recommended 
to conduct quantitative, qualitative, and experimental studies on 
the topic. Moreover, it is thought that there is a need for experi-
mental studies that will contribute to the development of altruis-
tic behavior of caregivers in Turkey and the world and investi-
gate the effects of these behaviors on other factors.
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ABSTRACT
Objective: 
 This study was conducted to evaluate the effect of prone position (PP) applied to intubated, and 
non-intubated patients followed up with COVID-19 in the intensive care unit (ICU).

Material and Methods: 
One hundred eight COVID-19 patients followed in a single ICU were included in the study. PP 
was applied to the patients 12 hours a day. The effect of PP on outcome parameters such as 
PaO2:FiO2 ratio, development of complications, length of hospital stay and mortality was evalu-
ated.

Results: 
Baseline PaO2:FiO2 ratio significantly increased after PP was applied to the intubated group on 
the 1st day, and the increase continued after the supine position (p<0.01). In the non-intubated 
group, the baseline PaO2:FiO2 ratio increased significantly on the 1st day, but the increase did 
not continue after the supine position (p>0.05). After the positioning on the 3rd day, when the 
intubated group was placed in the supine position after PP, there was an increase in the PaO2:-
FiO2 ratio, and this increase was statistically significant (p<0.001); however, the increase in the 
non-intubated group was not statistically significant (p>0.05). There was a statistically signifi-
cant difference between the two groups in terms of mortality (p<0.001); however, hospital stay 
was not statistically significant (p>0.05).

Conclusions: 
PP improved oxygenation in the intubated group but was ineffective in reducing the length of 
hospital stay, complication, and mortality rates. Besides, in the non-intubated group, it is an 
effective method that improves oxygenation, delays intubation, and reduces complication devel-
opment and mortality rates.

Key Words:
SARS-CoV-2, COVID-19, Prone position, Nursing, Intubation, Patient
 

pressure: fractional inspired oxygen (PaO2:FiO2) ratio was 
<150 mmHg (3,16,17). PP treatment was planned as a total of 
12-16 hours of application, alternating the prone position for 4 
hours and the supine position for 4 hours (5,19). PP was admin-
istered with other treatments and did not affect other treatments 
in any way. Conscious patients were told what PP is, and the 
positioning was applied until they felt comfortable. Those who 
could not tolerate PP initially were placed in the supine position 
for approximately 2 hours, and then the procedure was repeated. 
Patients who could not tolerate PP in any way were excluded 
from the study. Since the duration of the prone position is vital 
in improving oxygenation, it was emphasized that patients 
should tolerate this position as much as possible.

Measures
PaO2:FiO2 and arterial oxygen saturation (SpO2) values were 
determined before the patients were placed in the prone 
position, on the 1st day of prone positioning, 1 hour after the 
prone position, and one hour after they were placed back in the 
supine position, and one hour after the prone and supine 
positions on the 3rd day. Follow-up of the patients continued 
until they were discharged from the hospital. Follow-up includ-
ed which patients died, length of stay in the ICU, extubated 
status of intubated patients, intubated status of non-intubated 
patients, oxygenation levels, fever, heart rate, total PP time, and 
development of complications (hospital infection, pressure 
ulcer). Besides, demographics of the patients such as age, 
gender, and comorbidities were also collected.

Ethical Approval of Research
Ethics approval was obtained from Non-interventional Clinical 
Research Ethics Committee of Tokat Gaziosmanpasa University 
(01.07.2021/12). Institutional permission were obtained 
6DQOÕXUID�0HKPHW�$NLI� ,QDQ�+HDOWK�$SSOLFDWLRQ�DQG�5HVHDUFK�
Center of the Health Sciences University. Research was 
conducted in line with the Declaration of Helsinki and Good 
Clinical Practice. Informed consent was also obtained from the 
patients or their relatives after official approval. Permission was 
obtained for the measurement tools used in the study.

Data analysis
,%0�6366�6WDWLVWLFV������VRIWZDUH��,%0�&RUS��5HOHDVHG�������
,%0�6366�6WDWLVWLFV�IRU�:LQGRZV��9HUVLRQ�������$UPRQN��1<��
,%0�&RUS���86$��ZDV� XVHG� WR� DVVHVV� WKH� GDWD��1XPEHUV� DQG�
percentages were used to present introductory information 
about patients. Distribution of data was analyzed with the 
6KDSLUR±:LON�QRUPDOLW\�WHVW�DQG�JUDSKLFDO�H[DPLQDWLRQV��,W�ZDV�
determined that the data was normally distributed. Paired 
sample t-test and ANOVA (single factor) in repeated measure-
ments were used for comparisons between groups. The 
Tamhane’s T2 test as a post hoc analysis method was employed 
to identify which group had a statistically significant difference 
from other groups. The sample size and effect size in the study 
were calculated with the Gpower v3.1.9.2 statistical analysis 
software. 0.05 was used as the significance level. 

RESULTS 
PP, which had perfect results in improving oxygenation in 
COVID-19 patients, was applied to a total of 108 patients, 92 of 
whom were intubated and 16 of which were non-intubated. The 
mean age of these patients was 64.72±16.80; 55.6% of them 
were male. There was no statistically significant difference 
between the two groups in terms of parameters other than 
respiratory support type and laboratory values (p>0.05). The 
characteristics of the patients are shown in Table I.

Table I: Demographic and clinical characteristics of the patients.

PP on the 1st day significantly increased the PaO2:FiO2 ratio 
from baseline in all patients (intubated and non-intubated), and 
the increase continued after supine (baseline 216.85±70.08 mm 
Hg, 1 h after PP 234.07±71.86 mm Hg, and 1 h after SP 
241.11±77.79 mmHg p<0.01). PaO2:FiO2 increased in the 
same way in intubated patients, and this increase was statistical-
ly significant (p<0.01). In non-intubated patients, the PaO2:-
FiO2 ratio increased significantly after PP compared to 
baseline, which was found to be statistically significant (base-
line 225.00±47.80 mmHg, 1 h after PP 255.00±57.07, p=0.031). 
Post-hoc analysis to determine the source of difference revealed 
that the difference was between the pre-PP and 1 h after PP. 
After the non-intubated patients were placed in the supine 
position, the PaO2:FiO2 ratio decreased, and it was determined  DOI:  10.53394/akd.1122190
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INTRODUCTION
In late December 2019, a new coronavirus (SARS-CoV-2) that 
causes coronavirus disease 2019 (COVID-19) emerged in 
:XKDQ��&KLQD� �������7KH� YLUXV� WULJJHUV� WKH� LQIODPPDWRU\� DQG�
oxidative process, causing the development of pneumonia, 
acute respiratory distress syndrome (ARDS), and lung failure 
(3). It is reported that the incidence of acute hypoxemic respira-
tory failure and ARDS in patients followed up with COVID-19 
pneumonia varies between 17-29%, and the intensive care 
requirement of these patients is around 23-32% (4). Viral 
interstitial pneumonia and hypoxemic respiratory failure pose 
VLJQLILFDQW� FKDOOHQJHV� LQ� WKH� FDUH� RI� WKHVH�SDWLHQWV� �����0RUH-
over, mortality rates in cases with ARDS range from 25% to 
62% (6-10). The mortality rate in patients with ARDS (CARDS) 
developing due to COVID-19 climbs up to 74% (8).
In COVID-19, ventilation-perfusion imbalance develops due to 
pulmonary vasoregulation impaired by endothelial damage 
(inflammation) (11). Lung protective ventilation strategies are 
needed to provide oxygenation of the perfused regions of the 
OXQJ�DQG�UHGXFH�YHQWLODWRU\�LQGXFHG�OXQJ�LQMXULHV��9,/,����������
In the supine position, dependent areas of the lungs lack 

adequate ventilation associated with the weight of the ventral 
lungs, heart, and abdominal viscera (5). In the prone positioning 
(PP), the pressure of the heart and abdomen on the lungs is 
reduced, providing homogeneous distribution of oxygen 
throughout the alveoli, improving ventilation/perfusion (V/Q) 
ratios, and hypoxia (13,14). It was reported that PP delays 
intubation by increasing oxygenation in non-intubated patients 
while increasing oxygenation in intubated patients, reducing 
hospital stay, mortality rates and improving ventilation 
(13,15-17).
The literature review suggests that separate studies show that PP 
is effective in improving oxygenation and clinical outcomes in 
intubated and non-intubated patients with COVID-19, but 
VWXGLHV�FRPSDULQJ�WKH�WZR�JURXSV�ZHUH�QRW�IRXQG��:H�GHVLJQHG�
this study to evaluate whether the prone position is more benefi-
cial in correcting oxygen in non-intubated patients compared to 
intubated patients, how effective it is in preventing intubation in 
non-intubated patients, and whether there is a difference 
between the two groups in terms of length of hospital stay, death 
rates, and the development of complications. 
This study was conducted to evaluate whether the effect of PP 
applied to intubated and non-intubated patients followed up 
with COVID-19 in an ICU differs between the two groups. 

MATERIAL and METHODS
Study design and participants
The research was carried out with a pretest-posttest experimen-
tal design without a control group. The research was carried out 
E\� 6DQOÕXUID� 0HKPHW� $NLI� ,QDQ� +HDOWK� $SSOLFDWLRQ� DQG�
5HVHDUFK�&HQWHU�RI�WKH�+HDOWK�6FLHQFHV�8QLYHUVLW\�EHWZHHQ�-XO\�
and September 2021.
The research population consisted of 142 patients diagnosed 
with COVID-19 who were treated in the COVID-19 ICU of the 
hospital. The sample size was calculated based on data from 
previous studies (12,18). After the power analysis, it was 
determined that at least 41 patients should be included in the 
study with a margin of error of .05 and a confidence interval of 
95%. It was decided to include 120 patients in the study, consid-
ering that there may be data loss during the study and to increase 
the power of the study. 8 patients were excluded from the study 
because PP was contraindicated (pregnancy and obesity), 16 
patients could not tolerate PP (worsening in oxygenation and 
pain), and 10 patients could not communicate fully (who did not 
speak Turkish). The study was completed with 108 patients.
Those 18 years of age and older who were admitted to ICUs due 
to SARS-CoV-2 infection, who spoke Turkish, were included in 
the study. Those who cannot tolerate PP and those who do not 
speak Turkish, who have conditions such as extreme obesity, 
pregnancy, unstable spine, seizures, high intracranial pressure, 
and maxillofacial surgery, which are contraindicated for PP, 
were excluded from the study (5).

Intervention
Intubated patients receiving ICU treatment are divided into two 
groups: the intubation group and the non-intubated patients as 
the non-intubated group. PP was applied to both groups. Prone 
positioning was applied when the patients’ arterial oxygen 

that the change in the PaO2:FiO2 ratio of the patients was not 
statistically significant (p=0.081). It was indicated that the 
PaO2:FiO2 ratio increased when the patients who were intubat-
ed after positioning on the 3rd day were put back into the supine 
position after PP, and this increase was statistically significant 
(p<0.001). The PaO2:FiO2 ratio continued to increase after 
supine in non-intubated patients, which was not statistically 
significant (p>0.05). PP on the 1st day significantly increased 
SpO2 from baseline values in all patients, and the increase 
decreased after supine (baseline 77.42±6.89 mm Hg, 1 h after 
PP 85.55±5.24 mm Hg, and 1 h after SP 84.38±5.64 mmHg, 
p<0.01). Post-hoc analysis to determine the source of difference 
revealed that the difference was between the pre-PP and 1 h 
after PP. After positioning on the 3rd day, when all patients were 
re-positioned in the supine position after PP, it was determined 
that there was a slight decrease in SpO2 values, which was not 
statistically significant (p>0.05) (Table II, Figure 1,2).

Table II: Change in PaO2/FiO2 and SpO2 ratios on the 1st and 3rd days after 
the prone positioning

Figure 1. Graphic of patients’ PaO2:FiO2 ratios over time on the 1st day and 3rd 
day: 1st day before prone positioning (PP), 1 h after PP, 1 h after supine 
positioning (SP), and 3rd day 1 h after PP and 1 h after SP. ANOVA (single 
factor) analysis was used in repeated measures to compare each time point. It 
was determined that the PaO2:FiO2 ratio increased with time, and the change in 
the PaO2:FiO2 ratio was statistically significant (p<0.001, p=0.028, p<0.001) at 
all times, except for the change in the 1 h after supine after PP on the 1st day 
(p=0.074).

Figure 2. Graphic of patients’ SpO2 values according to the 1st day and 3rd day: 
1st day before prone positioning (PP), 1 h after PP, 1 h after supine positioning 
(SP), and 3rd day 1 h after PP and 1 h after SP. ANOVA (single factor) analysis 
was used in repeated measures to compare each time point. It was concluded 
that there was a significant increase in SpO2 values over time compared to the 
baseline after PP, a decrease in SpO2 values in supine after PP, and the changes 
in all times were statistically significant except for the change between PP and 
supine on the 3rd day (p=0.757) (p<0.001, p=0.046, p<0.001).

:KHQ�WKH�WZR�JURXSV�ZHUH�FRPSDUHG��LW�ZDV�IRXQG�RXW�WKDW�WKHUH�
was no statistically significant difference in terms of daily and 
total PP time, ICU, and hospital stay (p>0.05). It was 
determined that there was a statistically significant difference in 
terms of the development of complication (p<0.05). In the 
non-intubated group, 25% of the patients developed facial and 
HGHPD� LQ� H[WUHPLW\�� ZKLOH� ������ KDG� FRUQHDO�FRQMXQFWLYDO�
damage. In the intubated group, 31.5% of the patients developed 
edema in the face and extremities, and there was a statistically 
significant difference between the two groups in terms of the 
type of complication (p<0.05).
There was a statistically significant difference between the two 
groups in terms of discharge, mortality, and intubation rates 
(p<0.001). In the non-intubated group, it was indicated that 
87.5% of the patients were discharged, 12.5% of them were 
intubated, and none of the patients died. 16.7% of the patients in 
the intubated group were initially extubated, and then they were 
included in the intubated patient group. It was found out that 
80.4% of the patients died, 17.4% were intubated while initially 
extubated, and 2.2% were extubated while intubated (Table III).

Table III: Outcomes of the variables

DISCUSSION
This study, which evaluated the effectiveness of PP on the 
oxygenation of intubated and non-intubated patients with 
COVID-19 treated in the ICU, was completed with 54 (46 
intubated and 8 non-intubated) patients. As a result of the study, 
it was concluded that PP was effective on oxygenation in both 
groups.
PP has long been known to improve oxygenation in mechanical-
ly ventilated patients with moderate to severe ARDS (20). 
Previous studies reported that PP was used in 76% of mechani-
cal ventilation-dependent patients with COVID-19 and that PP 
was effective on oxygenation (17,21,22). In our study, the 
baseline PaO2:FiO2 ratio increased significantly in intubated 
patients, and the increase continued after supine. Similar to our 
findings, Parker et al. (2021) evaluated the effect of PP in 
intubated patients and reported that PP provided improvement 
LQ�R[\JHQDWLRQ�������0LWWHUPDLHU�HW�DO���������DOVR�UHSRUWHG�WKDW�
PP improved oxygenation compared to the supine position in 
intubated patients with COVID-19 (17). Our study and other 
studies suggest that PP improves oxygenation. 

Compared to the supine position, it is evident that PP has signif-
icant effects on oxygenation. Besides, the continuation of the 
improvement in oxygenation is another good progress. Our 
study determined that the improvement in the PaO2/FiO2 ratio 
continued even after the patients returned to the supine position. 
Similar to our study findings, it was reported that the improve-
ment in oxygenation continued in some other studies (18,24).
33�LV�FRQVLGHUHG�D�ORZ�FRVW��OLIH�VDYLQJ�DGMXQFWLYH�LQWHUYHQWLRQ�
that does not require special equipment and can be applied with 
short training, increasing lung ventilation (12). Our study 
inferred that there was increasing in SpO2 values compared to 
before PP. However, the change on the 3rd day is not significant. 
Similar to the 1st-day findings of our study, Retucci et al. report-
ed an improvement in SpO2 after PP in non-intubated patients 
������,Q�WKH�VWXG\�RI�:LQHDUOV�HW�DO��ZLWK�QRQ�LQWXEDWHG�SDWLHQWV�
with COVID-19, it was reported that pre-PP SpO2 increased 
after PP administration (18). It is thought that the possible 
reason for similar results is that PP increases oxygenation by 
increasing lung capacity.

The prone positioning provides homogeneous distribution of the 
air taken into the lungs by inspiration, balances ventilation and 
tissue perfusion, relieves pressure and tension on the lungs, and 
improves oxygenation (3). It is applied to patients with 
COVID-19 as it provides an improvement in hypoxia in non-in-
tubated patients (Elharrar et al., 2020). In our study, the PaO2:-
FiO2 ratio on the 1st day increased from the baseline in non-in-
tubated patients.On the 3rd day, there was no significant effect  
on the PaO2:FiO2 ratio in non-intubated patients. Similar to our 
study findings, studies with non-intubated patients reported that 
PP improves oxygenation parameters (24, 26-28). 
Prone positioning is a life-saving intervention that improves 
oxygenation in mechanically ventilated patients with moder-
ate-to-severe ARDS (29). However, pressure ulcers  due to 
reasons such as patients with COVID-19 staying in the prone 
position for a long time, wrinkles on the bedspread, pressure 
applied to the skin of the devices attached to the patient’s body, 

dislocation of the tubes, edema in the face and extremities, 
hypotension, bronchoraspiration, and unexpected complications 
such as extubation may develop (30). It is of paramount impor-
tance for ICU nurses to closely monitor patients for these 
complications during and throughout positioning (3, 30-32). In 
our study, edema in the face and extremities, hospital infection, 
corneal damage, and pressure ulcer developed most frequently 
in intubated patients. Other studies reported that frequent but 
minor complications developed after PP was applied to mechan-
ically ventilated patients, and pressure ulcers and compressive 
neuropathies were known complications (12, 23). In our study, 
it was identified that non-intubated patients had facial and 
H[WUHPLW\�HGHPD�DQG�FRUQHDO�GDPDJH��,Q�WKH�VWXG\�RI�:LQHDUOV�
et al. with non-intubated patients with COVID-19, no complica-
tions were reported except for two patients who could not 
tolerate PP (18). According to our study findings, the possible 
reason for the fewer complications in the non-intubated group 
PD\�EH�WKDW�WKH�FRQVFLRXV�SDWLHQWV�FDQ�DGMXVW�WKHLU�SRVLWLRQ�LQ�
the prone position, contributing to the reduction in the develop-
ment of complications. Our findings also suggest that ICU 
nurses should make sure that the patient’s bed sheets are not 
wrinkled and that the tubes are in place, support the pressure 
areas, frequently check the areas of the body in contact with 
each other for redness, and the application of corneal protective 
interventions are effective measures in reducing the complica-
tions that may develop (30). There are studies on prone position 
and complication development in intubated patients. However, 
studies on prone position and complication development in the 
non-intubated group are limited. 

Our study concluded that the improvement in oxygenation was 
significant and was similar to the findings of other studies. 
However, it was clearly seen that mortality was independent of 
R[\JHQDWLRQ��7KH�PRUWHP�RI�WKH�PDMRULW\�������RI�WKH�SDWLHQWV�
in the intubated group is an indication of this. Unlike our study 
findings, Ferrando et al.’s study with mechanically ventilated 
patients found that the all-cause mortality rate was 32% (22). 
Douglas et al. also reported the mortality rate as 31% (12). It is 
estimated that the possible reason for the high mortality rate was 
the low rate of vaccination (71.7% of patients were unvaccinat-
HG���:LWK� UHVSHFW� WR� WKLV�� WKH� SURYLQFH� ZKHUH� WKH� VWXG\� ZDV�
conducted is the city with the lowest vaccination rate in Turkey 
as of the study period (33).

Recently, the use of PP in awake, non-intubated patients with 
COVID-19 has been suggested to prevent intubation, reduce 
hospital stay, and potentially improve patient-focused outcomes 
(34,35). It is emphasized that PP is especially effective in 
improving oxygenation and reducing progression to intubation 
(24,26,28,34). In our study, it was determined that only two 
(12.5%) of the sixteen patients from the non-intubated group 
ZDV�LQWXEDWHG�GXULQJ�WKH�IROORZ�XS��WKH�PDMRULW\�RI�WKHP�ZHUH�
discharged (87.5%), and the length of hospital stay was 
8.00±3.89 in the ICU, a total of 12.12±5.66 days. In the study 
FRQGXFWHG�E\�:LQHDUOV�HW�DO��ZLWK����QRQ�LQWXEDWHG�SDWLHQWV�ZLWK�
COVID-19, it was reported that 4 patients died, 18 were 
discharged, and 2 were intubated (18). Differently, in a system-
atic review by Pavlov et al. in which they compared PP applied 

to non-intubated patients with COVID-19 with patients receiv-
ing standard care, it was reported that PP was effective in 
increasing oxygenation but did not decrease the intubation rate 
(27%) (27). According to the study findings, it can be argued 
that PP reduces the intubation rate. It is considered that includ-
ing PP in routine treatment protocols could effectively improve 
clinical outcomes and reduce costs, especially in non-intubated 
patients. 

Limitations
 The limitation of this study is that the study was conducted 
within a certain date range in terms of time / it was a cross-sec-
tional and nonrandomized study without a control group. 
Furthermore, the fact that data were collected from a single 
health center was accepted as a limitation in generalizing the 
results. 

CONCLUSION
The results showed that PP had a positive effect on oxygenation 
in the intubated group but was not effective in reducing the 
length of hospital stay, complication, and mortality rates. In the 
non-intubated group, it was found to be effective in improving 
oxygenation, delaying intubation, developing complications, 
and reducing mortality rates.
In this study, complications such as unplanned extubation in 2 
patient and displacement of the tube and catheter in 4 patients 
were experienced. In order to increase patient safety, it is recom-
mended that each department using this method should receive 
training on the method and that the application steps of the 
method should be distributed to the units in written form. Partic-
ularly, ICU nurses receiving special training on this method are 
considered a precaution to prevent sudden complications.
In managing COVID-19 in the ICU, the administration of PP 
and routine practice appears to have an additive effect in 
improving oxygenation. Consequently, at this time, when the 
global COVID-19 epidemic is becoming more and more deadly 
with new variants coming out constantly, the implementation of 
PP is considered an intervention that will help achieve success 
in the fight against the high mortality rate of COVID-19. This 
intervention is a cost-effective and effective method to improve 
oxygenation in intubated patients, improve oxygenation and 
reduce the incidence of intubation and mortality in non-intubat-
ed patients.

This study is a potential source of information from which 
nurses caring for patients with COVID-19 in the ICU can 
benefit. The study findings could be used during PP administra-
tion to both intubated and non-intubated COVID-19 patients. 
The study is valuable in terms of comparing both intubated and 
non-intubated patient groups. In the study, the effect of PP on 
oxygenation provided strong evidence as the PaO2:FiO2 ratio 
as well as SpO2 values were examined. Additionally, holistic 
patient evaluation needs to consider parameters such as compli-
cations during PP application, length of hospital stay, transition 
to intubation, and mortality. 
It is recommended that PP delays intubation in non-intubated 
patients, and that complications experienced during its applica-
tion are preventable, and that the method should be applied 
together with preventive interventions for these complications 
in future studies.
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ABSTRACT
Objective: 
 This study was conducted to evaluate the effect of prone position (PP) applied to intubated, and 
non-intubated patients followed up with COVID-19 in the intensive care unit (ICU).

Material and Methods: 
One hundred eight COVID-19 patients followed in a single ICU were included in the study. PP 
was applied to the patients 12 hours a day. The effect of PP on outcome parameters such as 
PaO2:FiO2 ratio, development of complications, length of hospital stay and mortality was evalu-
ated.

Results: 
Baseline PaO2:FiO2 ratio significantly increased after PP was applied to the intubated group on 
the 1st day, and the increase continued after the supine position (p<0.01). In the non-intubated 
group, the baseline PaO2:FiO2 ratio increased significantly on the 1st day, but the increase did 
not continue after the supine position (p>0.05). After the positioning on the 3rd day, when the 
intubated group was placed in the supine position after PP, there was an increase in the PaO2:-
FiO2 ratio, and this increase was statistically significant (p<0.001); however, the increase in the 
non-intubated group was not statistically significant (p>0.05). There was a statistically signifi-
cant difference between the two groups in terms of mortality (p<0.001); however, hospital stay 
was not statistically significant (p>0.05).

Conclusions: 
PP improved oxygenation in the intubated group but was ineffective in reducing the length of 
hospital stay, complication, and mortality rates. Besides, in the non-intubated group, it is an 
effective method that improves oxygenation, delays intubation, and reduces complication devel-
opment and mortality rates.

Key Words:
SARS-CoV-2, COVID-19, Prone position, Nursing, Intubation, Patient
 

pressure: fractional inspired oxygen (PaO2:FiO2) ratio was 
<150 mmHg (3,16,17). PP treatment was planned as a total of 
12-16 hours of application, alternating the prone position for 4 
hours and the supine position for 4 hours (5,19). PP was admin-
istered with other treatments and did not affect other treatments 
in any way. Conscious patients were told what PP is, and the 
positioning was applied until they felt comfortable. Those who 
could not tolerate PP initially were placed in the supine position 
for approximately 2 hours, and then the procedure was repeated. 
Patients who could not tolerate PP in any way were excluded 
from the study. Since the duration of the prone position is vital 
in improving oxygenation, it was emphasized that patients 
should tolerate this position as much as possible.

Measures
PaO2:FiO2 and arterial oxygen saturation (SpO2) values were 
determined before the patients were placed in the prone 
position, on the 1st day of prone positioning, 1 hour after the 
prone position, and one hour after they were placed back in the 
supine position, and one hour after the prone and supine 
positions on the 3rd day. Follow-up of the patients continued 
until they were discharged from the hospital. Follow-up includ-
ed which patients died, length of stay in the ICU, extubated 
status of intubated patients, intubated status of non-intubated 
patients, oxygenation levels, fever, heart rate, total PP time, and 
development of complications (hospital infection, pressure 
ulcer). Besides, demographics of the patients such as age, 
gender, and comorbidities were also collected.

Ethical Approval of Research
Ethics approval was obtained from Non-interventional Clinical 
Research Ethics Committee of Tokat Gaziosmanpasa University 
(01.07.2021/12). Institutional permission were obtained 
6DQOÕXUID�0HKPHW�$NLI� ,QDQ�+HDOWK�$SSOLFDWLRQ�DQG�5HVHDUFK�
Center of the Health Sciences University. Research was 
conducted in line with the Declaration of Helsinki and Good 
Clinical Practice. Informed consent was also obtained from the 
patients or their relatives after official approval. Permission was 
obtained for the measurement tools used in the study.

Data analysis
,%0�6366�6WDWLVWLFV������VRIWZDUH��,%0�&RUS��5HOHDVHG�������
,%0�6366�6WDWLVWLFV�IRU�:LQGRZV��9HUVLRQ�������$UPRQN��1<��
,%0�&RUS���86$��ZDV� XVHG� WR� DVVHVV� WKH� GDWD��1XPEHUV� DQG�
percentages were used to present introductory information 
about patients. Distribution of data was analyzed with the 
6KDSLUR±:LON�QRUPDOLW\�WHVW�DQG�JUDSKLFDO�H[DPLQDWLRQV��,W�ZDV�
determined that the data was normally distributed. Paired 
sample t-test and ANOVA (single factor) in repeated measure-
ments were used for comparisons between groups. The 
Tamhane’s T2 test as a post hoc analysis method was employed 
to identify which group had a statistically significant difference 
from other groups. The sample size and effect size in the study 
were calculated with the Gpower v3.1.9.2 statistical analysis 
software. 0.05 was used as the significance level. 

RESULTS 
PP, which had perfect results in improving oxygenation in 
COVID-19 patients, was applied to a total of 108 patients, 92 of 
whom were intubated and 16 of which were non-intubated. The 
mean age of these patients was 64.72±16.80; 55.6% of them 
were male. There was no statistically significant difference 
between the two groups in terms of parameters other than 
respiratory support type and laboratory values (p>0.05). The 
characteristics of the patients are shown in Table I.

Table I: Demographic and clinical characteristics of the patients.

PP on the 1st day significantly increased the PaO2:FiO2 ratio 
from baseline in all patients (intubated and non-intubated), and 
the increase continued after supine (baseline 216.85±70.08 mm 
Hg, 1 h after PP 234.07±71.86 mm Hg, and 1 h after SP 
241.11±77.79 mmHg p<0.01). PaO2:FiO2 increased in the 
same way in intubated patients, and this increase was statistical-
ly significant (p<0.01). In non-intubated patients, the PaO2:-
FiO2 ratio increased significantly after PP compared to 
baseline, which was found to be statistically significant (base-
line 225.00±47.80 mmHg, 1 h after PP 255.00±57.07, p=0.031). 
Post-hoc analysis to determine the source of difference revealed 
that the difference was between the pre-PP and 1 h after PP. 
After the non-intubated patients were placed in the supine 
position, the PaO2:FiO2 ratio decreased, and it was determined 
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INTRODUCTION
In late December 2019, a new coronavirus (SARS-CoV-2) that 
causes coronavirus disease 2019 (COVID-19) emerged in 
:XKDQ��&KLQD� �������7KH� YLUXV� WULJJHUV� WKH� LQIODPPDWRU\� DQG�
oxidative process, causing the development of pneumonia, 
acute respiratory distress syndrome (ARDS), and lung failure 
(3). It is reported that the incidence of acute hypoxemic respira-
tory failure and ARDS in patients followed up with COVID-19 
pneumonia varies between 17-29%, and the intensive care 
requirement of these patients is around 23-32% (4). Viral 
interstitial pneumonia and hypoxemic respiratory failure pose 
VLJQLILFDQW� FKDOOHQJHV� LQ� WKH� FDUH� RI� WKHVH�SDWLHQWV� �����0RUH-
over, mortality rates in cases with ARDS range from 25% to 
62% (6-10). The mortality rate in patients with ARDS (CARDS) 
developing due to COVID-19 climbs up to 74% (8).
In COVID-19, ventilation-perfusion imbalance develops due to 
pulmonary vasoregulation impaired by endothelial damage 
(inflammation) (11). Lung protective ventilation strategies are 
needed to provide oxygenation of the perfused regions of the 
OXQJ�DQG�UHGXFH�YHQWLODWRU\�LQGXFHG�OXQJ�LQMXULHV��9,/,����������
In the supine position, dependent areas of the lungs lack 

adequate ventilation associated with the weight of the ventral 
lungs, heart, and abdominal viscera (5). In the prone positioning 
(PP), the pressure of the heart and abdomen on the lungs is 
reduced, providing homogeneous distribution of oxygen 
throughout the alveoli, improving ventilation/perfusion (V/Q) 
ratios, and hypoxia (13,14). It was reported that PP delays 
intubation by increasing oxygenation in non-intubated patients 
while increasing oxygenation in intubated patients, reducing 
hospital stay, mortality rates and improving ventilation 
(13,15-17).
The literature review suggests that separate studies show that PP 
is effective in improving oxygenation and clinical outcomes in 
intubated and non-intubated patients with COVID-19, but 
VWXGLHV�FRPSDULQJ�WKH�WZR�JURXSV�ZHUH�QRW�IRXQG��:H�GHVLJQHG�
this study to evaluate whether the prone position is more benefi-
cial in correcting oxygen in non-intubated patients compared to 
intubated patients, how effective it is in preventing intubation in 
non-intubated patients, and whether there is a difference 
between the two groups in terms of length of hospital stay, death 
rates, and the development of complications. 
This study was conducted to evaluate whether the effect of PP 
applied to intubated and non-intubated patients followed up 
with COVID-19 in an ICU differs between the two groups. 

MATERIAL and METHODS
Study design and participants
The research was carried out with a pretest-posttest experimen-
tal design without a control group. The research was carried out 
E\� 6DQOÕXUID� 0HKPHW� $NLI� ,QDQ� +HDOWK� $SSOLFDWLRQ� DQG�
5HVHDUFK�&HQWHU�RI�WKH�+HDOWK�6FLHQFHV�8QLYHUVLW\�EHWZHHQ�-XO\�
and September 2021.
The research population consisted of 142 patients diagnosed 
with COVID-19 who were treated in the COVID-19 ICU of the 
hospital. The sample size was calculated based on data from 
previous studies (12,18). After the power analysis, it was 
determined that at least 41 patients should be included in the 
study with a margin of error of .05 and a confidence interval of 
95%. It was decided to include 120 patients in the study, consid-
ering that there may be data loss during the study and to increase 
the power of the study. 8 patients were excluded from the study 
because PP was contraindicated (pregnancy and obesity), 16 
patients could not tolerate PP (worsening in oxygenation and 
pain), and 10 patients could not communicate fully (who did not 
speak Turkish). The study was completed with 108 patients.
Those 18 years of age and older who were admitted to ICUs due 
to SARS-CoV-2 infection, who spoke Turkish, were included in 
the study. Those who cannot tolerate PP and those who do not 
speak Turkish, who have conditions such as extreme obesity, 
pregnancy, unstable spine, seizures, high intracranial pressure, 
and maxillofacial surgery, which are contraindicated for PP, 
were excluded from the study (5).

Intervention
Intubated patients receiving ICU treatment are divided into two 
groups: the intubation group and the non-intubated patients as 
the non-intubated group. PP was applied to both groups. Prone 
positioning was applied when the patients’ arterial oxygen 

that the change in the PaO2:FiO2 ratio of the patients was not 
statistically significant (p=0.081). It was indicated that the 
PaO2:FiO2 ratio increased when the patients who were intubat-
ed after positioning on the 3rd day were put back into the supine 
position after PP, and this increase was statistically significant 
(p<0.001). The PaO2:FiO2 ratio continued to increase after 
supine in non-intubated patients, which was not statistically 
significant (p>0.05). PP on the 1st day significantly increased 
SpO2 from baseline values in all patients, and the increase 
decreased after supine (baseline 77.42±6.89 mm Hg, 1 h after 
PP 85.55±5.24 mm Hg, and 1 h after SP 84.38±5.64 mmHg, 
p<0.01). Post-hoc analysis to determine the source of difference 
revealed that the difference was between the pre-PP and 1 h 
after PP. After positioning on the 3rd day, when all patients were 
re-positioned in the supine position after PP, it was determined 
that there was a slight decrease in SpO2 values, which was not 
statistically significant (p>0.05) (Table II, Figure 1,2).

Table II: Change in PaO2/FiO2 and SpO2 ratios on the 1st and 3rd days after 
the prone positioning

Figure 1. Graphic of patients’ PaO2:FiO2 ratios over time on the 1st day and 3rd 
day: 1st day before prone positioning (PP), 1 h after PP, 1 h after supine 
positioning (SP), and 3rd day 1 h after PP and 1 h after SP. ANOVA (single 
factor) analysis was used in repeated measures to compare each time point. It 
was determined that the PaO2:FiO2 ratio increased with time, and the change in 
the PaO2:FiO2 ratio was statistically significant (p<0.001, p=0.028, p<0.001) at 
all times, except for the change in the 1 h after supine after PP on the 1st day 
(p=0.074).

Figure 2. Graphic of patients’ SpO2 values according to the 1st day and 3rd day: 
1st day before prone positioning (PP), 1 h after PP, 1 h after supine positioning 
(SP), and 3rd day 1 h after PP and 1 h after SP. ANOVA (single factor) analysis 
was used in repeated measures to compare each time point. It was concluded 
that there was a significant increase in SpO2 values over time compared to the 
baseline after PP, a decrease in SpO2 values in supine after PP, and the changes 
in all times were statistically significant except for the change between PP and 
supine on the 3rd day (p=0.757) (p<0.001, p=0.046, p<0.001).

:KHQ�WKH�WZR�JURXSV�ZHUH�FRPSDUHG��LW�ZDV�IRXQG�RXW�WKDW�WKHUH�
was no statistically significant difference in terms of daily and 
total PP time, ICU, and hospital stay (p>0.05). It was 
determined that there was a statistically significant difference in 
terms of the development of complication (p<0.05). In the 
non-intubated group, 25% of the patients developed facial and 
HGHPD� LQ� H[WUHPLW\�� ZKLOH� ������ KDG� FRUQHDO�FRQMXQFWLYDO�
damage. In the intubated group, 31.5% of the patients developed 
edema in the face and extremities, and there was a statistically 
significant difference between the two groups in terms of the 
type of complication (p<0.05).
There was a statistically significant difference between the two 
groups in terms of discharge, mortality, and intubation rates 
(p<0.001). In the non-intubated group, it was indicated that 
87.5% of the patients were discharged, 12.5% of them were 
intubated, and none of the patients died. 16.7% of the patients in 
the intubated group were initially extubated, and then they were 
included in the intubated patient group. It was found out that 
80.4% of the patients died, 17.4% were intubated while initially 
extubated, and 2.2% were extubated while intubated (Table III).

Table III: Outcomes of the variables

DISCUSSION
This study, which evaluated the effectiveness of PP on the 
oxygenation of intubated and non-intubated patients with 
COVID-19 treated in the ICU, was completed with 54 (46 
intubated and 8 non-intubated) patients. As a result of the study, 
it was concluded that PP was effective on oxygenation in both 
groups.
PP has long been known to improve oxygenation in mechanical-
ly ventilated patients with moderate to severe ARDS (20). 
Previous studies reported that PP was used in 76% of mechani-
cal ventilation-dependent patients with COVID-19 and that PP 
was effective on oxygenation (17,21,22). In our study, the 
baseline PaO2:FiO2 ratio increased significantly in intubated 
patients, and the increase continued after supine. Similar to our 
findings, Parker et al. (2021) evaluated the effect of PP in 
intubated patients and reported that PP provided improvement 
LQ�R[\JHQDWLRQ�������0LWWHUPDLHU�HW�DO���������DOVR�UHSRUWHG�WKDW�
PP improved oxygenation compared to the supine position in 
intubated patients with COVID-19 (17). Our study and other 
studies suggest that PP improves oxygenation. 

Compared to the supine position, it is evident that PP has signif-
icant effects on oxygenation. Besides, the continuation of the 
improvement in oxygenation is another good progress. Our 
study determined that the improvement in the PaO2/FiO2 ratio 
continued even after the patients returned to the supine position. 
Similar to our study findings, it was reported that the improve-
ment in oxygenation continued in some other studies (18,24).
33�LV�FRQVLGHUHG�D�ORZ�FRVW��OLIH�VDYLQJ�DGMXQFWLYH�LQWHUYHQWLRQ�
that does not require special equipment and can be applied with 
short training, increasing lung ventilation (12). Our study 
inferred that there was increasing in SpO2 values compared to 
before PP. However, the change on the 3rd day is not significant. 
Similar to the 1st-day findings of our study, Retucci et al. report-
ed an improvement in SpO2 after PP in non-intubated patients 
������,Q�WKH�VWXG\�RI�:LQHDUOV�HW�DO��ZLWK�QRQ�LQWXEDWHG�SDWLHQWV�
with COVID-19, it was reported that pre-PP SpO2 increased 
after PP administration (18). It is thought that the possible 
reason for similar results is that PP increases oxygenation by 
increasing lung capacity.

The prone positioning provides homogeneous distribution of the 
air taken into the lungs by inspiration, balances ventilation and 
tissue perfusion, relieves pressure and tension on the lungs, and 
improves oxygenation (3). It is applied to patients with 
COVID-19 as it provides an improvement in hypoxia in non-in-
tubated patients (Elharrar et al., 2020). In our study, the PaO2:-
FiO2 ratio on the 1st day increased from the baseline in non-in-
tubated patients.On the 3rd day, there was no significant effect  
on the PaO2:FiO2 ratio in non-intubated patients. Similar to our 
study findings, studies with non-intubated patients reported that 
PP improves oxygenation parameters (24, 26-28). 
Prone positioning is a life-saving intervention that improves 
oxygenation in mechanically ventilated patients with moder-
ate-to-severe ARDS (29). However, pressure ulcers  due to 
reasons such as patients with COVID-19 staying in the prone 
position for a long time, wrinkles on the bedspread, pressure 
applied to the skin of the devices attached to the patient’s body, 

dislocation of the tubes, edema in the face and extremities, 
hypotension, bronchoraspiration, and unexpected complications 
such as extubation may develop (30). It is of paramount impor-
tance for ICU nurses to closely monitor patients for these 
complications during and throughout positioning (3, 30-32). In 
our study, edema in the face and extremities, hospital infection, 
corneal damage, and pressure ulcer developed most frequently 
in intubated patients. Other studies reported that frequent but 
minor complications developed after PP was applied to mechan-
ically ventilated patients, and pressure ulcers and compressive 
neuropathies were known complications (12, 23). In our study, 
it was identified that non-intubated patients had facial and 
H[WUHPLW\�HGHPD�DQG�FRUQHDO�GDPDJH��,Q�WKH�VWXG\�RI�:LQHDUOV�
et al. with non-intubated patients with COVID-19, no complica-
tions were reported except for two patients who could not 
tolerate PP (18). According to our study findings, the possible 
reason for the fewer complications in the non-intubated group 
PD\�EH�WKDW�WKH�FRQVFLRXV�SDWLHQWV�FDQ�DGMXVW�WKHLU�SRVLWLRQ�LQ�
the prone position, contributing to the reduction in the develop-
ment of complications. Our findings also suggest that ICU 
nurses should make sure that the patient’s bed sheets are not 
wrinkled and that the tubes are in place, support the pressure 
areas, frequently check the areas of the body in contact with 
each other for redness, and the application of corneal protective 
interventions are effective measures in reducing the complica-
tions that may develop (30). There are studies on prone position 
and complication development in intubated patients. However, 
studies on prone position and complication development in the 
non-intubated group are limited. 

Our study concluded that the improvement in oxygenation was 
significant and was similar to the findings of other studies. 
However, it was clearly seen that mortality was independent of 
R[\JHQDWLRQ��7KH�PRUWHP�RI�WKH�PDMRULW\�������RI�WKH�SDWLHQWV�
in the intubated group is an indication of this. Unlike our study 
findings, Ferrando et al.’s study with mechanically ventilated 
patients found that the all-cause mortality rate was 32% (22). 
Douglas et al. also reported the mortality rate as 31% (12). It is 
estimated that the possible reason for the high mortality rate was 
the low rate of vaccination (71.7% of patients were unvaccinat-
HG���:LWK� UHVSHFW� WR� WKLV�� WKH� SURYLQFH� ZKHUH� WKH� VWXG\� ZDV�
conducted is the city with the lowest vaccination rate in Turkey 
as of the study period (33).

Recently, the use of PP in awake, non-intubated patients with 
COVID-19 has been suggested to prevent intubation, reduce 
hospital stay, and potentially improve patient-focused outcomes 
(34,35). It is emphasized that PP is especially effective in 
improving oxygenation and reducing progression to intubation 
(24,26,28,34). In our study, it was determined that only two 
(12.5%) of the sixteen patients from the non-intubated group 
ZDV�LQWXEDWHG�GXULQJ�WKH�IROORZ�XS��WKH�PDMRULW\�RI�WKHP�ZHUH�
discharged (87.5%), and the length of hospital stay was 
8.00±3.89 in the ICU, a total of 12.12±5.66 days. In the study 
FRQGXFWHG�E\�:LQHDUOV�HW�DO��ZLWK����QRQ�LQWXEDWHG�SDWLHQWV�ZLWK�
COVID-19, it was reported that 4 patients died, 18 were 
discharged, and 2 were intubated (18). Differently, in a system-
atic review by Pavlov et al. in which they compared PP applied 

to non-intubated patients with COVID-19 with patients receiv-
ing standard care, it was reported that PP was effective in 
increasing oxygenation but did not decrease the intubation rate 
(27%) (27). According to the study findings, it can be argued 
that PP reduces the intubation rate. It is considered that includ-
ing PP in routine treatment protocols could effectively improve 
clinical outcomes and reduce costs, especially in non-intubated 
patients. 

Limitations
 The limitation of this study is that the study was conducted 
within a certain date range in terms of time / it was a cross-sec-
tional and nonrandomized study without a control group. 
Furthermore, the fact that data were collected from a single 
health center was accepted as a limitation in generalizing the 
results. 

CONCLUSION
The results showed that PP had a positive effect on oxygenation 
in the intubated group but was not effective in reducing the 
length of hospital stay, complication, and mortality rates. In the 
non-intubated group, it was found to be effective in improving 
oxygenation, delaying intubation, developing complications, 
and reducing mortality rates.
In this study, complications such as unplanned extubation in 2 
patient and displacement of the tube and catheter in 4 patients 
were experienced. In order to increase patient safety, it is recom-
mended that each department using this method should receive 
training on the method and that the application steps of the 
method should be distributed to the units in written form. Partic-
ularly, ICU nurses receiving special training on this method are 
considered a precaution to prevent sudden complications.
In managing COVID-19 in the ICU, the administration of PP 
and routine practice appears to have an additive effect in 
improving oxygenation. Consequently, at this time, when the 
global COVID-19 epidemic is becoming more and more deadly 
with new variants coming out constantly, the implementation of 
PP is considered an intervention that will help achieve success 
in the fight against the high mortality rate of COVID-19. This 
intervention is a cost-effective and effective method to improve 
oxygenation in intubated patients, improve oxygenation and 
reduce the incidence of intubation and mortality in non-intubat-
ed patients.

This study is a potential source of information from which 
nurses caring for patients with COVID-19 in the ICU can 
benefit. The study findings could be used during PP administra-
tion to both intubated and non-intubated COVID-19 patients. 
The study is valuable in terms of comparing both intubated and 
non-intubated patient groups. In the study, the effect of PP on 
oxygenation provided strong evidence as the PaO2:FiO2 ratio 
as well as SpO2 values were examined. Additionally, holistic 
patient evaluation needs to consider parameters such as compli-
cations during PP application, length of hospital stay, transition 
to intubation, and mortality. 
It is recommended that PP delays intubation in non-intubated 
patients, and that complications experienced during its applica-
tion are preventable, and that the method should be applied 
together with preventive interventions for these complications 
in future studies.
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ABSTRACT
Objective: 
 This study was conducted to evaluate the effect of prone position (PP) applied to intubated, and 
non-intubated patients followed up with COVID-19 in the intensive care unit (ICU).

Material and Methods: 
One hundred eight COVID-19 patients followed in a single ICU were included in the study. PP 
was applied to the patients 12 hours a day. The effect of PP on outcome parameters such as 
PaO2:FiO2 ratio, development of complications, length of hospital stay and mortality was evalu-
ated.

Results: 
Baseline PaO2:FiO2 ratio significantly increased after PP was applied to the intubated group on 
the 1st day, and the increase continued after the supine position (p<0.01). In the non-intubated 
group, the baseline PaO2:FiO2 ratio increased significantly on the 1st day, but the increase did 
not continue after the supine position (p>0.05). After the positioning on the 3rd day, when the 
intubated group was placed in the supine position after PP, there was an increase in the PaO2:-
FiO2 ratio, and this increase was statistically significant (p<0.001); however, the increase in the 
non-intubated group was not statistically significant (p>0.05). There was a statistically signifi-
cant difference between the two groups in terms of mortality (p<0.001); however, hospital stay 
was not statistically significant (p>0.05).

Conclusions: 
PP improved oxygenation in the intubated group but was ineffective in reducing the length of 
hospital stay, complication, and mortality rates. Besides, in the non-intubated group, it is an 
effective method that improves oxygenation, delays intubation, and reduces complication devel-
opment and mortality rates.

Key Words:
SARS-CoV-2, COVID-19, Prone position, Nursing, Intubation, Patient
 

pressure: fractional inspired oxygen (PaO2:FiO2) ratio was 
<150 mmHg (3,16,17). PP treatment was planned as a total of 
12-16 hours of application, alternating the prone position for 4 
hours and the supine position for 4 hours (5,19). PP was admin-
istered with other treatments and did not affect other treatments 
in any way. Conscious patients were told what PP is, and the 
positioning was applied until they felt comfortable. Those who 
could not tolerate PP initially were placed in the supine position 
for approximately 2 hours, and then the procedure was repeated. 
Patients who could not tolerate PP in any way were excluded 
from the study. Since the duration of the prone position is vital 
in improving oxygenation, it was emphasized that patients 
should tolerate this position as much as possible.

Measures
PaO2:FiO2 and arterial oxygen saturation (SpO2) values were 
determined before the patients were placed in the prone 
position, on the 1st day of prone positioning, 1 hour after the 
prone position, and one hour after they were placed back in the 
supine position, and one hour after the prone and supine 
positions on the 3rd day. Follow-up of the patients continued 
until they were discharged from the hospital. Follow-up includ-
ed which patients died, length of stay in the ICU, extubated 
status of intubated patients, intubated status of non-intubated 
patients, oxygenation levels, fever, heart rate, total PP time, and 
development of complications (hospital infection, pressure 
ulcer). Besides, demographics of the patients such as age, 
gender, and comorbidities were also collected.

Ethical Approval of Research
Ethics approval was obtained from Non-interventional Clinical 
Research Ethics Committee of Tokat Gaziosmanpasa University 
(01.07.2021/12). Institutional permission were obtained 
6DQOÕXUID�0HKPHW�$NLI� ,QDQ�+HDOWK�$SSOLFDWLRQ�DQG�5HVHDUFK�
Center of the Health Sciences University. Research was 
conducted in line with the Declaration of Helsinki and Good 
Clinical Practice. Informed consent was also obtained from the 
patients or their relatives after official approval. Permission was 
obtained for the measurement tools used in the study.

Data analysis
,%0�6366�6WDWLVWLFV������VRIWZDUH��,%0�&RUS��5HOHDVHG�������
,%0�6366�6WDWLVWLFV�IRU�:LQGRZV��9HUVLRQ�������$UPRQN��1<��
,%0�&RUS���86$��ZDV� XVHG� WR� DVVHVV� WKH� GDWD��1XPEHUV� DQG�
percentages were used to present introductory information 
about patients. Distribution of data was analyzed with the 
6KDSLUR±:LON�QRUPDOLW\�WHVW�DQG�JUDSKLFDO�H[DPLQDWLRQV��,W�ZDV�
determined that the data was normally distributed. Paired 
sample t-test and ANOVA (single factor) in repeated measure-
ments were used for comparisons between groups. The 
Tamhane’s T2 test as a post hoc analysis method was employed 
to identify which group had a statistically significant difference 
from other groups. The sample size and effect size in the study 
were calculated with the Gpower v3.1.9.2 statistical analysis 
software. 0.05 was used as the significance level. 

RESULTS 
PP, which had perfect results in improving oxygenation in 
COVID-19 patients, was applied to a total of 108 patients, 92 of 
whom were intubated and 16 of which were non-intubated. The 
mean age of these patients was 64.72±16.80; 55.6% of them 
were male. There was no statistically significant difference 
between the two groups in terms of parameters other than 
respiratory support type and laboratory values (p>0.05). The 
characteristics of the patients are shown in Table I.

Table I: Demographic and clinical characteristics of the patients.

PP on the 1st day significantly increased the PaO2:FiO2 ratio 
from baseline in all patients (intubated and non-intubated), and 
the increase continued after supine (baseline 216.85±70.08 mm 
Hg, 1 h after PP 234.07±71.86 mm Hg, and 1 h after SP 
241.11±77.79 mmHg p<0.01). PaO2:FiO2 increased in the 
same way in intubated patients, and this increase was statistical-
ly significant (p<0.01). In non-intubated patients, the PaO2:-
FiO2 ratio increased significantly after PP compared to 
baseline, which was found to be statistically significant (base-
line 225.00±47.80 mmHg, 1 h after PP 255.00±57.07, p=0.031). 
Post-hoc analysis to determine the source of difference revealed 
that the difference was between the pre-PP and 1 h after PP. 
After the non-intubated patients were placed in the supine 
position, the PaO2:FiO2 ratio decreased, and it was determined 
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INTRODUCTION
In late December 2019, a new coronavirus (SARS-CoV-2) that 
causes coronavirus disease 2019 (COVID-19) emerged in 
:XKDQ��&KLQD� �������7KH� YLUXV� WULJJHUV� WKH� LQIODPPDWRU\� DQG�
oxidative process, causing the development of pneumonia, 
acute respiratory distress syndrome (ARDS), and lung failure 
(3). It is reported that the incidence of acute hypoxemic respira-
tory failure and ARDS in patients followed up with COVID-19 
pneumonia varies between 17-29%, and the intensive care 
requirement of these patients is around 23-32% (4). Viral 
interstitial pneumonia and hypoxemic respiratory failure pose 
VLJQLILFDQW� FKDOOHQJHV� LQ� WKH� FDUH� RI� WKHVH�SDWLHQWV� �����0RUH-
over, mortality rates in cases with ARDS range from 25% to 
62% (6-10). The mortality rate in patients with ARDS (CARDS) 
developing due to COVID-19 climbs up to 74% (8).
In COVID-19, ventilation-perfusion imbalance develops due to 
pulmonary vasoregulation impaired by endothelial damage 
(inflammation) (11). Lung protective ventilation strategies are 
needed to provide oxygenation of the perfused regions of the 
OXQJ�DQG�UHGXFH�YHQWLODWRU\�LQGXFHG�OXQJ�LQMXULHV��9,/,����������
In the supine position, dependent areas of the lungs lack 

adequate ventilation associated with the weight of the ventral 
lungs, heart, and abdominal viscera (5). In the prone positioning 
(PP), the pressure of the heart and abdomen on the lungs is 
reduced, providing homogeneous distribution of oxygen 
throughout the alveoli, improving ventilation/perfusion (V/Q) 
ratios, and hypoxia (13,14). It was reported that PP delays 
intubation by increasing oxygenation in non-intubated patients 
while increasing oxygenation in intubated patients, reducing 
hospital stay, mortality rates and improving ventilation 
(13,15-17).
The literature review suggests that separate studies show that PP 
is effective in improving oxygenation and clinical outcomes in 
intubated and non-intubated patients with COVID-19, but 
VWXGLHV�FRPSDULQJ�WKH�WZR�JURXSV�ZHUH�QRW�IRXQG��:H�GHVLJQHG�
this study to evaluate whether the prone position is more benefi-
cial in correcting oxygen in non-intubated patients compared to 
intubated patients, how effective it is in preventing intubation in 
non-intubated patients, and whether there is a difference 
between the two groups in terms of length of hospital stay, death 
rates, and the development of complications. 
This study was conducted to evaluate whether the effect of PP 
applied to intubated and non-intubated patients followed up 
with COVID-19 in an ICU differs between the two groups. 

MATERIAL and METHODS
Study design and participants
The research was carried out with a pretest-posttest experimen-
tal design without a control group. The research was carried out 
E\� 6DQOÕXUID� 0HKPHW� $NLI� ,QDQ� +HDOWK� $SSOLFDWLRQ� DQG�
5HVHDUFK�&HQWHU�RI�WKH�+HDOWK�6FLHQFHV�8QLYHUVLW\�EHWZHHQ�-XO\�
and September 2021.
The research population consisted of 142 patients diagnosed 
with COVID-19 who were treated in the COVID-19 ICU of the 
hospital. The sample size was calculated based on data from 
previous studies (12,18). After the power analysis, it was 
determined that at least 41 patients should be included in the 
study with a margin of error of .05 and a confidence interval of 
95%. It was decided to include 120 patients in the study, consid-
ering that there may be data loss during the study and to increase 
the power of the study. 8 patients were excluded from the study 
because PP was contraindicated (pregnancy and obesity), 16 
patients could not tolerate PP (worsening in oxygenation and 
pain), and 10 patients could not communicate fully (who did not 
speak Turkish). The study was completed with 108 patients.
Those 18 years of age and older who were admitted to ICUs due 
to SARS-CoV-2 infection, who spoke Turkish, were included in 
the study. Those who cannot tolerate PP and those who do not 
speak Turkish, who have conditions such as extreme obesity, 
pregnancy, unstable spine, seizures, high intracranial pressure, 
and maxillofacial surgery, which are contraindicated for PP, 
were excluded from the study (5).

Intervention
Intubated patients receiving ICU treatment are divided into two 
groups: the intubation group and the non-intubated patients as 
the non-intubated group. PP was applied to both groups. Prone 
positioning was applied when the patients’ arterial oxygen 

that the change in the PaO2:FiO2 ratio of the patients was not 
statistically significant (p=0.081). It was indicated that the 
PaO2:FiO2 ratio increased when the patients who were intubat-
ed after positioning on the 3rd day were put back into the supine 
position after PP, and this increase was statistically significant 
(p<0.001). The PaO2:FiO2 ratio continued to increase after 
supine in non-intubated patients, which was not statistically 
significant (p>0.05). PP on the 1st day significantly increased 
SpO2 from baseline values in all patients, and the increase 
decreased after supine (baseline 77.42±6.89 mm Hg, 1 h after 
PP 85.55±5.24 mm Hg, and 1 h after SP 84.38±5.64 mmHg, 
p<0.01). Post-hoc analysis to determine the source of difference 
revealed that the difference was between the pre-PP and 1 h 
after PP. After positioning on the 3rd day, when all patients were 
re-positioned in the supine position after PP, it was determined 
that there was a slight decrease in SpO2 values, which was not 
statistically significant (p>0.05) (Table II, Figure 1,2).

Table II: Change in PaO2/FiO2 and SpO2 ratios on the 1st and 3rd days after 
the prone positioning

Figure 1. Graphic of patients’ PaO2:FiO2 ratios over time on the 1st day and 3rd 
day: 1st day before prone positioning (PP), 1 h after PP, 1 h after supine 
positioning (SP), and 3rd day 1 h after PP and 1 h after SP. ANOVA (single 
factor) analysis was used in repeated measures to compare each time point. It 
was determined that the PaO2:FiO2 ratio increased with time, and the change in 
the PaO2:FiO2 ratio was statistically significant (p<0.001, p=0.028, p<0.001) at 
all times, except for the change in the 1 h after supine after PP on the 1st day 
(p=0.074).

Figure 2. Graphic of patients’ SpO2 values according to the 1st day and 3rd day: 
1st day before prone positioning (PP), 1 h after PP, 1 h after supine positioning 
(SP), and 3rd day 1 h after PP and 1 h after SP. ANOVA (single factor) analysis 
was used in repeated measures to compare each time point. It was concluded 
that there was a significant increase in SpO2 values over time compared to the 
baseline after PP, a decrease in SpO2 values in supine after PP, and the changes 
in all times were statistically significant except for the change between PP and 
supine on the 3rd day (p=0.757) (p<0.001, p=0.046, p<0.001).

:KHQ�WKH�WZR�JURXSV�ZHUH�FRPSDUHG��LW�ZDV�IRXQG�RXW�WKDW�WKHUH�
was no statistically significant difference in terms of daily and 
total PP time, ICU, and hospital stay (p>0.05). It was 
determined that there was a statistically significant difference in 
terms of the development of complication (p<0.05). In the 
non-intubated group, 25% of the patients developed facial and 
HGHPD� LQ� H[WUHPLW\�� ZKLOH� ������ KDG� FRUQHDO�FRQMXQFWLYDO�
damage. In the intubated group, 31.5% of the patients developed 
edema in the face and extremities, and there was a statistically 
significant difference between the two groups in terms of the 
type of complication (p<0.05).
There was a statistically significant difference between the two 
groups in terms of discharge, mortality, and intubation rates 
(p<0.001). In the non-intubated group, it was indicated that 
87.5% of the patients were discharged, 12.5% of them were 
intubated, and none of the patients died. 16.7% of the patients in 
the intubated group were initially extubated, and then they were 
included in the intubated patient group. It was found out that 
80.4% of the patients died, 17.4% were intubated while initially 
extubated, and 2.2% were extubated while intubated (Table III).

Table III: Outcomes of the variables

DISCUSSION
This study, which evaluated the effectiveness of PP on the 
oxygenation of intubated and non-intubated patients with 
COVID-19 treated in the ICU, was completed with 54 (46 
intubated and 8 non-intubated) patients. As a result of the study, 
it was concluded that PP was effective on oxygenation in both 
groups.
PP has long been known to improve oxygenation in mechanical-
ly ventilated patients with moderate to severe ARDS (20). 
Previous studies reported that PP was used in 76% of mechani-
cal ventilation-dependent patients with COVID-19 and that PP 
was effective on oxygenation (17,21,22). In our study, the 
baseline PaO2:FiO2 ratio increased significantly in intubated 
patients, and the increase continued after supine. Similar to our 
findings, Parker et al. (2021) evaluated the effect of PP in 
intubated patients and reported that PP provided improvement 
LQ�R[\JHQDWLRQ�������0LWWHUPDLHU�HW�DO���������DOVR�UHSRUWHG�WKDW�
PP improved oxygenation compared to the supine position in 
intubated patients with COVID-19 (17). Our study and other 
studies suggest that PP improves oxygenation. 

Compared to the supine position, it is evident that PP has signif-
icant effects on oxygenation. Besides, the continuation of the 
improvement in oxygenation is another good progress. Our 
study determined that the improvement in the PaO2/FiO2 ratio 
continued even after the patients returned to the supine position. 
Similar to our study findings, it was reported that the improve-
ment in oxygenation continued in some other studies (18,24).
33�LV�FRQVLGHUHG�D�ORZ�FRVW��OLIH�VDYLQJ�DGMXQFWLYH�LQWHUYHQWLRQ�
that does not require special equipment and can be applied with 
short training, increasing lung ventilation (12). Our study 
inferred that there was increasing in SpO2 values compared to 
before PP. However, the change on the 3rd day is not significant. 
Similar to the 1st-day findings of our study, Retucci et al. report-
ed an improvement in SpO2 after PP in non-intubated patients 
������,Q�WKH�VWXG\�RI�:LQHDUOV�HW�DO��ZLWK�QRQ�LQWXEDWHG�SDWLHQWV�
with COVID-19, it was reported that pre-PP SpO2 increased 
after PP administration (18). It is thought that the possible 
reason for similar results is that PP increases oxygenation by 
increasing lung capacity.

The prone positioning provides homogeneous distribution of the 
air taken into the lungs by inspiration, balances ventilation and 
tissue perfusion, relieves pressure and tension on the lungs, and 
improves oxygenation (3). It is applied to patients with 
COVID-19 as it provides an improvement in hypoxia in non-in-
tubated patients (Elharrar et al., 2020). In our study, the PaO2:-
FiO2 ratio on the 1st day increased from the baseline in non-in-
tubated patients.On the 3rd day, there was no significant effect  
on the PaO2:FiO2 ratio in non-intubated patients. Similar to our 
study findings, studies with non-intubated patients reported that 
PP improves oxygenation parameters (24, 26-28). 
Prone positioning is a life-saving intervention that improves 
oxygenation in mechanically ventilated patients with moder-
ate-to-severe ARDS (29). However, pressure ulcers  due to 
reasons such as patients with COVID-19 staying in the prone 
position for a long time, wrinkles on the bedspread, pressure 
applied to the skin of the devices attached to the patient’s body, 

dislocation of the tubes, edema in the face and extremities, 
hypotension, bronchoraspiration, and unexpected complications 
such as extubation may develop (30). It is of paramount impor-
tance for ICU nurses to closely monitor patients for these 
complications during and throughout positioning (3, 30-32). In 
our study, edema in the face and extremities, hospital infection, 
corneal damage, and pressure ulcer developed most frequently 
in intubated patients. Other studies reported that frequent but 
minor complications developed after PP was applied to mechan-
ically ventilated patients, and pressure ulcers and compressive 
neuropathies were known complications (12, 23). In our study, 
it was identified that non-intubated patients had facial and 
H[WUHPLW\�HGHPD�DQG�FRUQHDO�GDPDJH��,Q�WKH�VWXG\�RI�:LQHDUOV�
et al. with non-intubated patients with COVID-19, no complica-
tions were reported except for two patients who could not 
tolerate PP (18). According to our study findings, the possible 
reason for the fewer complications in the non-intubated group 
PD\�EH�WKDW�WKH�FRQVFLRXV�SDWLHQWV�FDQ�DGMXVW�WKHLU�SRVLWLRQ�LQ�
the prone position, contributing to the reduction in the develop-
ment of complications. Our findings also suggest that ICU 
nurses should make sure that the patient’s bed sheets are not 
wrinkled and that the tubes are in place, support the pressure 
areas, frequently check the areas of the body in contact with 
each other for redness, and the application of corneal protective 
interventions are effective measures in reducing the complica-
tions that may develop (30). There are studies on prone position 
and complication development in intubated patients. However, 
studies on prone position and complication development in the 
non-intubated group are limited. 

Our study concluded that the improvement in oxygenation was 
significant and was similar to the findings of other studies. 
However, it was clearly seen that mortality was independent of 
R[\JHQDWLRQ��7KH�PRUWHP�RI�WKH�PDMRULW\�������RI�WKH�SDWLHQWV�
in the intubated group is an indication of this. Unlike our study 
findings, Ferrando et al.’s study with mechanically ventilated 
patients found that the all-cause mortality rate was 32% (22). 
Douglas et al. also reported the mortality rate as 31% (12). It is 
estimated that the possible reason for the high mortality rate was 
the low rate of vaccination (71.7% of patients were unvaccinat-
HG���:LWK� UHVSHFW� WR� WKLV�� WKH� SURYLQFH� ZKHUH� WKH� VWXG\� ZDV�
conducted is the city with the lowest vaccination rate in Turkey 
as of the study period (33).

Recently, the use of PP in awake, non-intubated patients with 
COVID-19 has been suggested to prevent intubation, reduce 
hospital stay, and potentially improve patient-focused outcomes 
(34,35). It is emphasized that PP is especially effective in 
improving oxygenation and reducing progression to intubation 
(24,26,28,34). In our study, it was determined that only two 
(12.5%) of the sixteen patients from the non-intubated group 
ZDV�LQWXEDWHG�GXULQJ�WKH�IROORZ�XS��WKH�PDMRULW\�RI�WKHP�ZHUH�
discharged (87.5%), and the length of hospital stay was 
8.00±3.89 in the ICU, a total of 12.12±5.66 days. In the study 
FRQGXFWHG�E\�:LQHDUOV�HW�DO��ZLWK����QRQ�LQWXEDWHG�SDWLHQWV�ZLWK�
COVID-19, it was reported that 4 patients died, 18 were 
discharged, and 2 were intubated (18). Differently, in a system-
atic review by Pavlov et al. in which they compared PP applied 

to non-intubated patients with COVID-19 with patients receiv-
ing standard care, it was reported that PP was effective in 
increasing oxygenation but did not decrease the intubation rate 
(27%) (27). According to the study findings, it can be argued 
that PP reduces the intubation rate. It is considered that includ-
ing PP in routine treatment protocols could effectively improve 
clinical outcomes and reduce costs, especially in non-intubated 
patients. 

Limitations
 The limitation of this study is that the study was conducted 
within a certain date range in terms of time / it was a cross-sec-
tional and nonrandomized study without a control group. 
Furthermore, the fact that data were collected from a single 
health center was accepted as a limitation in generalizing the 
results. 

CONCLUSION
The results showed that PP had a positive effect on oxygenation 
in the intubated group but was not effective in reducing the 
length of hospital stay, complication, and mortality rates. In the 
non-intubated group, it was found to be effective in improving 
oxygenation, delaying intubation, developing complications, 
and reducing mortality rates.
In this study, complications such as unplanned extubation in 2 
patient and displacement of the tube and catheter in 4 patients 
were experienced. In order to increase patient safety, it is recom-
mended that each department using this method should receive 
training on the method and that the application steps of the 
method should be distributed to the units in written form. Partic-
ularly, ICU nurses receiving special training on this method are 
considered a precaution to prevent sudden complications.
In managing COVID-19 in the ICU, the administration of PP 
and routine practice appears to have an additive effect in 
improving oxygenation. Consequently, at this time, when the 
global COVID-19 epidemic is becoming more and more deadly 
with new variants coming out constantly, the implementation of 
PP is considered an intervention that will help achieve success 
in the fight against the high mortality rate of COVID-19. This 
intervention is a cost-effective and effective method to improve 
oxygenation in intubated patients, improve oxygenation and 
reduce the incidence of intubation and mortality in non-intubat-
ed patients.

This study is a potential source of information from which 
nurses caring for patients with COVID-19 in the ICU can 
benefit. The study findings could be used during PP administra-
tion to both intubated and non-intubated COVID-19 patients. 
The study is valuable in terms of comparing both intubated and 
non-intubated patient groups. In the study, the effect of PP on 
oxygenation provided strong evidence as the PaO2:FiO2 ratio 
as well as SpO2 values were examined. Additionally, holistic 
patient evaluation needs to consider parameters such as compli-
cations during PP application, length of hospital stay, transition 
to intubation, and mortality. 
It is recommended that PP delays intubation in non-intubated 
patients, and that complications experienced during its applica-
tion are preventable, and that the method should be applied 
together with preventive interventions for these complications 
in future studies.
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ABSTRACT
Objective: 
 This study was conducted to evaluate the effect of prone position (PP) applied to intubated, and 
non-intubated patients followed up with COVID-19 in the intensive care unit (ICU).

Material and Methods: 
One hundred eight COVID-19 patients followed in a single ICU were included in the study. PP 
was applied to the patients 12 hours a day. The effect of PP on outcome parameters such as 
PaO2:FiO2 ratio, development of complications, length of hospital stay and mortality was evalu-
ated.

Results: 
Baseline PaO2:FiO2 ratio significantly increased after PP was applied to the intubated group on 
the 1st day, and the increase continued after the supine position (p<0.01). In the non-intubated 
group, the baseline PaO2:FiO2 ratio increased significantly on the 1st day, but the increase did 
not continue after the supine position (p>0.05). After the positioning on the 3rd day, when the 
intubated group was placed in the supine position after PP, there was an increase in the PaO2:-
FiO2 ratio, and this increase was statistically significant (p<0.001); however, the increase in the 
non-intubated group was not statistically significant (p>0.05). There was a statistically signifi-
cant difference between the two groups in terms of mortality (p<0.001); however, hospital stay 
was not statistically significant (p>0.05).

Conclusions: 
PP improved oxygenation in the intubated group but was ineffective in reducing the length of 
hospital stay, complication, and mortality rates. Besides, in the non-intubated group, it is an 
effective method that improves oxygenation, delays intubation, and reduces complication devel-
opment and mortality rates.
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SARS-CoV-2, COVID-19, Prone position, Nursing, Intubation, Patient
 

pressure: fractional inspired oxygen (PaO2:FiO2) ratio was 
<150 mmHg (3,16,17). PP treatment was planned as a total of 
12-16 hours of application, alternating the prone position for 4 
hours and the supine position for 4 hours (5,19). PP was admin-
istered with other treatments and did not affect other treatments 
in any way. Conscious patients were told what PP is, and the 
positioning was applied until they felt comfortable. Those who 
could not tolerate PP initially were placed in the supine position 
for approximately 2 hours, and then the procedure was repeated. 
Patients who could not tolerate PP in any way were excluded 
from the study. Since the duration of the prone position is vital 
in improving oxygenation, it was emphasized that patients 
should tolerate this position as much as possible.

Measures
PaO2:FiO2 and arterial oxygen saturation (SpO2) values were 
determined before the patients were placed in the prone 
position, on the 1st day of prone positioning, 1 hour after the 
prone position, and one hour after they were placed back in the 
supine position, and one hour after the prone and supine 
positions on the 3rd day. Follow-up of the patients continued 
until they were discharged from the hospital. Follow-up includ-
ed which patients died, length of stay in the ICU, extubated 
status of intubated patients, intubated status of non-intubated 
patients, oxygenation levels, fever, heart rate, total PP time, and 
development of complications (hospital infection, pressure 
ulcer). Besides, demographics of the patients such as age, 
gender, and comorbidities were also collected.

Ethical Approval of Research
Ethics approval was obtained from Non-interventional Clinical 
Research Ethics Committee of Tokat Gaziosmanpasa University 
(01.07.2021/12). Institutional permission were obtained 
6DQOÕXUID�0HKPHW�$NLI� ,QDQ�+HDOWK�$SSOLFDWLRQ�DQG�5HVHDUFK�
Center of the Health Sciences University. Research was 
conducted in line with the Declaration of Helsinki and Good 
Clinical Practice. Informed consent was also obtained from the 
patients or their relatives after official approval. Permission was 
obtained for the measurement tools used in the study.

Data analysis
,%0�6366�6WDWLVWLFV������VRIWZDUH��,%0�&RUS��5HOHDVHG�������
,%0�6366�6WDWLVWLFV�IRU�:LQGRZV��9HUVLRQ�������$UPRQN��1<��
,%0�&RUS���86$��ZDV� XVHG� WR� DVVHVV� WKH� GDWD��1XPEHUV� DQG�
percentages were used to present introductory information 
about patients. Distribution of data was analyzed with the 
6KDSLUR±:LON�QRUPDOLW\�WHVW�DQG�JUDSKLFDO�H[DPLQDWLRQV��,W�ZDV�
determined that the data was normally distributed. Paired 
sample t-test and ANOVA (single factor) in repeated measure-
ments were used for comparisons between groups. The 
Tamhane’s T2 test as a post hoc analysis method was employed 
to identify which group had a statistically significant difference 
from other groups. The sample size and effect size in the study 
were calculated with the Gpower v3.1.9.2 statistical analysis 
software. 0.05 was used as the significance level. 

RESULTS 
PP, which had perfect results in improving oxygenation in 
COVID-19 patients, was applied to a total of 108 patients, 92 of 
whom were intubated and 16 of which were non-intubated. The 
mean age of these patients was 64.72±16.80; 55.6% of them 
were male. There was no statistically significant difference 
between the two groups in terms of parameters other than 
respiratory support type and laboratory values (p>0.05). The 
characteristics of the patients are shown in Table I.

Table I: Demographic and clinical characteristics of the patients.

PP on the 1st day significantly increased the PaO2:FiO2 ratio 
from baseline in all patients (intubated and non-intubated), and 
the increase continued after supine (baseline 216.85±70.08 mm 
Hg, 1 h after PP 234.07±71.86 mm Hg, and 1 h after SP 
241.11±77.79 mmHg p<0.01). PaO2:FiO2 increased in the 
same way in intubated patients, and this increase was statistical-
ly significant (p<0.01). In non-intubated patients, the PaO2:-
FiO2 ratio increased significantly after PP compared to 
baseline, which was found to be statistically significant (base-
line 225.00±47.80 mmHg, 1 h after PP 255.00±57.07, p=0.031). 
Post-hoc analysis to determine the source of difference revealed 
that the difference was between the pre-PP and 1 h after PP. 
After the non-intubated patients were placed in the supine 
position, the PaO2:FiO2 ratio decreased, and it was determined 
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INTRODUCTION
In late December 2019, a new coronavirus (SARS-CoV-2) that 
causes coronavirus disease 2019 (COVID-19) emerged in 
:XKDQ��&KLQD� �������7KH� YLUXV� WULJJHUV� WKH� LQIODPPDWRU\� DQG�
oxidative process, causing the development of pneumonia, 
acute respiratory distress syndrome (ARDS), and lung failure 
(3). It is reported that the incidence of acute hypoxemic respira-
tory failure and ARDS in patients followed up with COVID-19 
pneumonia varies between 17-29%, and the intensive care 
requirement of these patients is around 23-32% (4). Viral 
interstitial pneumonia and hypoxemic respiratory failure pose 
VLJQLILFDQW� FKDOOHQJHV� LQ� WKH� FDUH� RI� WKHVH�SDWLHQWV� �����0RUH-
over, mortality rates in cases with ARDS range from 25% to 
62% (6-10). The mortality rate in patients with ARDS (CARDS) 
developing due to COVID-19 climbs up to 74% (8).
In COVID-19, ventilation-perfusion imbalance develops due to 
pulmonary vasoregulation impaired by endothelial damage 
(inflammation) (11). Lung protective ventilation strategies are 
needed to provide oxygenation of the perfused regions of the 
OXQJ�DQG�UHGXFH�YHQWLODWRU\�LQGXFHG�OXQJ�LQMXULHV��9,/,����������
In the supine position, dependent areas of the lungs lack 

adequate ventilation associated with the weight of the ventral 
lungs, heart, and abdominal viscera (5). In the prone positioning 
(PP), the pressure of the heart and abdomen on the lungs is 
reduced, providing homogeneous distribution of oxygen 
throughout the alveoli, improving ventilation/perfusion (V/Q) 
ratios, and hypoxia (13,14). It was reported that PP delays 
intubation by increasing oxygenation in non-intubated patients 
while increasing oxygenation in intubated patients, reducing 
hospital stay, mortality rates and improving ventilation 
(13,15-17).
The literature review suggests that separate studies show that PP 
is effective in improving oxygenation and clinical outcomes in 
intubated and non-intubated patients with COVID-19, but 
VWXGLHV�FRPSDULQJ�WKH�WZR�JURXSV�ZHUH�QRW�IRXQG��:H�GHVLJQHG�
this study to evaluate whether the prone position is more benefi-
cial in correcting oxygen in non-intubated patients compared to 
intubated patients, how effective it is in preventing intubation in 
non-intubated patients, and whether there is a difference 
between the two groups in terms of length of hospital stay, death 
rates, and the development of complications. 
This study was conducted to evaluate whether the effect of PP 
applied to intubated and non-intubated patients followed up 
with COVID-19 in an ICU differs between the two groups. 

MATERIAL and METHODS
Study design and participants
The research was carried out with a pretest-posttest experimen-
tal design without a control group. The research was carried out 
E\� 6DQOÕXUID� 0HKPHW� $NLI� ,QDQ� +HDOWK� $SSOLFDWLRQ� DQG�
5HVHDUFK�&HQWHU�RI�WKH�+HDOWK�6FLHQFHV�8QLYHUVLW\�EHWZHHQ�-XO\�
and September 2021.
The research population consisted of 142 patients diagnosed 
with COVID-19 who were treated in the COVID-19 ICU of the 
hospital. The sample size was calculated based on data from 
previous studies (12,18). After the power analysis, it was 
determined that at least 41 patients should be included in the 
study with a margin of error of .05 and a confidence interval of 
95%. It was decided to include 120 patients in the study, consid-
ering that there may be data loss during the study and to increase 
the power of the study. 8 patients were excluded from the study 
because PP was contraindicated (pregnancy and obesity), 16 
patients could not tolerate PP (worsening in oxygenation and 
pain), and 10 patients could not communicate fully (who did not 
speak Turkish). The study was completed with 108 patients.
Those 18 years of age and older who were admitted to ICUs due 
to SARS-CoV-2 infection, who spoke Turkish, were included in 
the study. Those who cannot tolerate PP and those who do not 
speak Turkish, who have conditions such as extreme obesity, 
pregnancy, unstable spine, seizures, high intracranial pressure, 
and maxillofacial surgery, which are contraindicated for PP, 
were excluded from the study (5).

Intervention
Intubated patients receiving ICU treatment are divided into two 
groups: the intubation group and the non-intubated patients as 
the non-intubated group. PP was applied to both groups. Prone 
positioning was applied when the patients’ arterial oxygen 
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that the change in the PaO2:FiO2 ratio of the patients was not 
statistically significant (p=0.081). It was indicated that the 
PaO2:FiO2 ratio increased when the patients who were intubat-
ed after positioning on the 3rd day were put back into the supine 
position after PP, and this increase was statistically significant 
(p<0.001). The PaO2:FiO2 ratio continued to increase after 
supine in non-intubated patients, which was not statistically 
significant (p>0.05). PP on the 1st day significantly increased 
SpO2 from baseline values in all patients, and the increase 
decreased after supine (baseline 77.42±6.89 mm Hg, 1 h after 
PP 85.55±5.24 mm Hg, and 1 h after SP 84.38±5.64 mmHg, 
p<0.01). Post-hoc analysis to determine the source of difference 
revealed that the difference was between the pre-PP and 1 h 
after PP. After positioning on the 3rd day, when all patients were 
re-positioned in the supine position after PP, it was determined 
that there was a slight decrease in SpO2 values, which was not 
statistically significant (p>0.05) (Table II, Figure 1,2).

Table II: Change in PaO2/FiO2 and SpO2 ratios on the 1st and 3rd days after 
the prone positioning

Figure 1. Graphic of patients’ PaO2:FiO2 ratios over time on the 1st day and 3rd 
day: 1st day before prone positioning (PP), 1 h after PP, 1 h after supine 
positioning (SP), and 3rd day 1 h after PP and 1 h after SP. ANOVA (single 
factor) analysis was used in repeated measures to compare each time point. It 
was determined that the PaO2:FiO2 ratio increased with time, and the change in 
the PaO2:FiO2 ratio was statistically significant (p<0.001, p=0.028, p<0.001) at 
all times, except for the change in the 1 h after supine after PP on the 1st day 
(p=0.074).

Figure 2. Graphic of patients’ SpO2 values according to the 1st day and 3rd day: 
1st day before prone positioning (PP), 1 h after PP, 1 h after supine positioning 
(SP), and 3rd day 1 h after PP and 1 h after SP. ANOVA (single factor) analysis 
was used in repeated measures to compare each time point. It was concluded 
that there was a significant increase in SpO2 values over time compared to the 
baseline after PP, a decrease in SpO2 values in supine after PP, and the changes 
in all times were statistically significant except for the change between PP and 
supine on the 3rd day (p=0.757) (p<0.001, p=0.046, p<0.001).

:KHQ�WKH�WZR�JURXSV�ZHUH�FRPSDUHG��LW�ZDV�IRXQG�RXW�WKDW�WKHUH�
was no statistically significant difference in terms of daily and 
total PP time, ICU, and hospital stay (p>0.05). It was 
determined that there was a statistically significant difference in 
terms of the development of complication (p<0.05). In the 
non-intubated group, 25% of the patients developed facial and 
HGHPD� LQ� H[WUHPLW\�� ZKLOH� ������ KDG� FRUQHDO�FRQMXQFWLYDO�
damage. In the intubated group, 31.5% of the patients developed 
edema in the face and extremities, and there was a statistically 
significant difference between the two groups in terms of the 
type of complication (p<0.05).
There was a statistically significant difference between the two 
groups in terms of discharge, mortality, and intubation rates 
(p<0.001). In the non-intubated group, it was indicated that 
87.5% of the patients were discharged, 12.5% of them were 
intubated, and none of the patients died. 16.7% of the patients in 
the intubated group were initially extubated, and then they were 
included in the intubated patient group. It was found out that 
80.4% of the patients died, 17.4% were intubated while initially 
extubated, and 2.2% were extubated while intubated (Table III).

Table III: Outcomes of the variables

DISCUSSION
This study, which evaluated the effectiveness of PP on the 
oxygenation of intubated and non-intubated patients with 
COVID-19 treated in the ICU, was completed with 54 (46 
intubated and 8 non-intubated) patients. As a result of the study, 
it was concluded that PP was effective on oxygenation in both 
groups.
PP has long been known to improve oxygenation in mechanical-
ly ventilated patients with moderate to severe ARDS (20). 
Previous studies reported that PP was used in 76% of mechani-
cal ventilation-dependent patients with COVID-19 and that PP 
was effective on oxygenation (17,21,22). In our study, the 
baseline PaO2:FiO2 ratio increased significantly in intubated 
patients, and the increase continued after supine. Similar to our 
findings, Parker et al. (2021) evaluated the effect of PP in 
intubated patients and reported that PP provided improvement 
LQ�R[\JHQDWLRQ�������0LWWHUPDLHU�HW�DO���������DOVR�UHSRUWHG�WKDW�
PP improved oxygenation compared to the supine position in 
intubated patients with COVID-19 (17). Our study and other 
studies suggest that PP improves oxygenation. 

Compared to the supine position, it is evident that PP has signif-
icant effects on oxygenation. Besides, the continuation of the 
improvement in oxygenation is another good progress. Our 
study determined that the improvement in the PaO2/FiO2 ratio 
continued even after the patients returned to the supine position. 
Similar to our study findings, it was reported that the improve-
ment in oxygenation continued in some other studies (18,24).
33�LV�FRQVLGHUHG�D�ORZ�FRVW��OLIH�VDYLQJ�DGMXQFWLYH�LQWHUYHQWLRQ�
that does not require special equipment and can be applied with 
short training, increasing lung ventilation (12). Our study 
inferred that there was increasing in SpO2 values compared to 
before PP. However, the change on the 3rd day is not significant. 
Similar to the 1st-day findings of our study, Retucci et al. report-
ed an improvement in SpO2 after PP in non-intubated patients 
������,Q�WKH�VWXG\�RI�:LQHDUOV�HW�DO��ZLWK�QRQ�LQWXEDWHG�SDWLHQWV�
with COVID-19, it was reported that pre-PP SpO2 increased 
after PP administration (18). It is thought that the possible 
reason for similar results is that PP increases oxygenation by 
increasing lung capacity.

The prone positioning provides homogeneous distribution of the 
air taken into the lungs by inspiration, balances ventilation and 
tissue perfusion, relieves pressure and tension on the lungs, and 
improves oxygenation (3). It is applied to patients with 
COVID-19 as it provides an improvement in hypoxia in non-in-
tubated patients (Elharrar et al., 2020). In our study, the PaO2:-
FiO2 ratio on the 1st day increased from the baseline in non-in-
tubated patients.On the 3rd day, there was no significant effect  
on the PaO2:FiO2 ratio in non-intubated patients. Similar to our 
study findings, studies with non-intubated patients reported that 
PP improves oxygenation parameters (24, 26-28). 
Prone positioning is a life-saving intervention that improves 
oxygenation in mechanically ventilated patients with moder-
ate-to-severe ARDS (29). However, pressure ulcers  due to 
reasons such as patients with COVID-19 staying in the prone 
position for a long time, wrinkles on the bedspread, pressure 
applied to the skin of the devices attached to the patient’s body, 

dislocation of the tubes, edema in the face and extremities, 
hypotension, bronchoraspiration, and unexpected complications 
such as extubation may develop (30). It is of paramount impor-
tance for ICU nurses to closely monitor patients for these 
complications during and throughout positioning (3, 30-32). In 
our study, edema in the face and extremities, hospital infection, 
corneal damage, and pressure ulcer developed most frequently 
in intubated patients. Other studies reported that frequent but 
minor complications developed after PP was applied to mechan-
ically ventilated patients, and pressure ulcers and compressive 
neuropathies were known complications (12, 23). In our study, 
it was identified that non-intubated patients had facial and 
H[WUHPLW\�HGHPD�DQG�FRUQHDO�GDPDJH��,Q�WKH�VWXG\�RI�:LQHDUOV�
et al. with non-intubated patients with COVID-19, no complica-
tions were reported except for two patients who could not 
tolerate PP (18). According to our study findings, the possible 
reason for the fewer complications in the non-intubated group 
PD\�EH�WKDW�WKH�FRQVFLRXV�SDWLHQWV�FDQ�DGMXVW�WKHLU�SRVLWLRQ�LQ�
the prone position, contributing to the reduction in the develop-
ment of complications. Our findings also suggest that ICU 
nurses should make sure that the patient’s bed sheets are not 
wrinkled and that the tubes are in place, support the pressure 
areas, frequently check the areas of the body in contact with 
each other for redness, and the application of corneal protective 
interventions are effective measures in reducing the complica-
tions that may develop (30). There are studies on prone position 
and complication development in intubated patients. However, 
studies on prone position and complication development in the 
non-intubated group are limited. 

Our study concluded that the improvement in oxygenation was 
significant and was similar to the findings of other studies. 
However, it was clearly seen that mortality was independent of 
R[\JHQDWLRQ��7KH�PRUWHP�RI�WKH�PDMRULW\�������RI�WKH�SDWLHQWV�
in the intubated group is an indication of this. Unlike our study 
findings, Ferrando et al.’s study with mechanically ventilated 
patients found that the all-cause mortality rate was 32% (22). 
Douglas et al. also reported the mortality rate as 31% (12). It is 
estimated that the possible reason for the high mortality rate was 
the low rate of vaccination (71.7% of patients were unvaccinat-
HG���:LWK� UHVSHFW� WR� WKLV�� WKH� SURYLQFH� ZKHUH� WKH� VWXG\� ZDV�
conducted is the city with the lowest vaccination rate in Turkey 
as of the study period (33).

Recently, the use of PP in awake, non-intubated patients with 
COVID-19 has been suggested to prevent intubation, reduce 
hospital stay, and potentially improve patient-focused outcomes 
(34,35). It is emphasized that PP is especially effective in 
improving oxygenation and reducing progression to intubation 
(24,26,28,34). In our study, it was determined that only two 
(12.5%) of the sixteen patients from the non-intubated group 
ZDV�LQWXEDWHG�GXULQJ�WKH�IROORZ�XS��WKH�PDMRULW\�RI�WKHP�ZHUH�
discharged (87.5%), and the length of hospital stay was 
8.00±3.89 in the ICU, a total of 12.12±5.66 days. In the study 
FRQGXFWHG�E\�:LQHDUOV�HW�DO��ZLWK����QRQ�LQWXEDWHG�SDWLHQWV�ZLWK�
COVID-19, it was reported that 4 patients died, 18 were 
discharged, and 2 were intubated (18). Differently, in a system-
atic review by Pavlov et al. in which they compared PP applied 

to non-intubated patients with COVID-19 with patients receiv-
ing standard care, it was reported that PP was effective in 
increasing oxygenation but did not decrease the intubation rate 
(27%) (27). According to the study findings, it can be argued 
that PP reduces the intubation rate. It is considered that includ-
ing PP in routine treatment protocols could effectively improve 
clinical outcomes and reduce costs, especially in non-intubated 
patients. 

Limitations
 The limitation of this study is that the study was conducted 
within a certain date range in terms of time / it was a cross-sec-
tional and nonrandomized study without a control group. 
Furthermore, the fact that data were collected from a single 
health center was accepted as a limitation in generalizing the 
results. 

CONCLUSION
The results showed that PP had a positive effect on oxygenation 
in the intubated group but was not effective in reducing the 
length of hospital stay, complication, and mortality rates. In the 
non-intubated group, it was found to be effective in improving 
oxygenation, delaying intubation, developing complications, 
and reducing mortality rates.
In this study, complications such as unplanned extubation in 2 
patient and displacement of the tube and catheter in 4 patients 
were experienced. In order to increase patient safety, it is recom-
mended that each department using this method should receive 
training on the method and that the application steps of the 
method should be distributed to the units in written form. Partic-
ularly, ICU nurses receiving special training on this method are 
considered a precaution to prevent sudden complications.
In managing COVID-19 in the ICU, the administration of PP 
and routine practice appears to have an additive effect in 
improving oxygenation. Consequently, at this time, when the 
global COVID-19 epidemic is becoming more and more deadly 
with new variants coming out constantly, the implementation of 
PP is considered an intervention that will help achieve success 
in the fight against the high mortality rate of COVID-19. This 
intervention is a cost-effective and effective method to improve 
oxygenation in intubated patients, improve oxygenation and 
reduce the incidence of intubation and mortality in non-intubat-
ed patients.

This study is a potential source of information from which 
nurses caring for patients with COVID-19 in the ICU can 
benefit. The study findings could be used during PP administra-
tion to both intubated and non-intubated COVID-19 patients. 
The study is valuable in terms of comparing both intubated and 
non-intubated patient groups. In the study, the effect of PP on 
oxygenation provided strong evidence as the PaO2:FiO2 ratio 
as well as SpO2 values were examined. Additionally, holistic 
patient evaluation needs to consider parameters such as compli-
cations during PP application, length of hospital stay, transition 
to intubation, and mortality. 
It is recommended that PP delays intubation in non-intubated 
patients, and that complications experienced during its applica-
tion are preventable, and that the method should be applied 
together with preventive interventions for these complications 
in future studies.
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ABSTRACT
Objective: 
 This study was conducted to evaluate the effect of prone position (PP) applied to intubated, and 
non-intubated patients followed up with COVID-19 in the intensive care unit (ICU).

Material and Methods: 
One hundred eight COVID-19 patients followed in a single ICU were included in the study. PP 
was applied to the patients 12 hours a day. The effect of PP on outcome parameters such as 
PaO2:FiO2 ratio, development of complications, length of hospital stay and mortality was evalu-
ated.

Results: 
Baseline PaO2:FiO2 ratio significantly increased after PP was applied to the intubated group on 
the 1st day, and the increase continued after the supine position (p<0.01). In the non-intubated 
group, the baseline PaO2:FiO2 ratio increased significantly on the 1st day, but the increase did 
not continue after the supine position (p>0.05). After the positioning on the 3rd day, when the 
intubated group was placed in the supine position after PP, there was an increase in the PaO2:-
FiO2 ratio, and this increase was statistically significant (p<0.001); however, the increase in the 
non-intubated group was not statistically significant (p>0.05). There was a statistically signifi-
cant difference between the two groups in terms of mortality (p<0.001); however, hospital stay 
was not statistically significant (p>0.05).

Conclusions: 
PP improved oxygenation in the intubated group but was ineffective in reducing the length of 
hospital stay, complication, and mortality rates. Besides, in the non-intubated group, it is an 
effective method that improves oxygenation, delays intubation, and reduces complication devel-
opment and mortality rates.
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SARS-CoV-2, COVID-19, Prone position, Nursing, Intubation, Patient
 

pressure: fractional inspired oxygen (PaO2:FiO2) ratio was 
<150 mmHg (3,16,17). PP treatment was planned as a total of 
12-16 hours of application, alternating the prone position for 4 
hours and the supine position for 4 hours (5,19). PP was admin-
istered with other treatments and did not affect other treatments 
in any way. Conscious patients were told what PP is, and the 
positioning was applied until they felt comfortable. Those who 
could not tolerate PP initially were placed in the supine position 
for approximately 2 hours, and then the procedure was repeated. 
Patients who could not tolerate PP in any way were excluded 
from the study. Since the duration of the prone position is vital 
in improving oxygenation, it was emphasized that patients 
should tolerate this position as much as possible.

Measures
PaO2:FiO2 and arterial oxygen saturation (SpO2) values were 
determined before the patients were placed in the prone 
position, on the 1st day of prone positioning, 1 hour after the 
prone position, and one hour after they were placed back in the 
supine position, and one hour after the prone and supine 
positions on the 3rd day. Follow-up of the patients continued 
until they were discharged from the hospital. Follow-up includ-
ed which patients died, length of stay in the ICU, extubated 
status of intubated patients, intubated status of non-intubated 
patients, oxygenation levels, fever, heart rate, total PP time, and 
development of complications (hospital infection, pressure 
ulcer). Besides, demographics of the patients such as age, 
gender, and comorbidities were also collected.

Ethical Approval of Research
Ethics approval was obtained from Non-interventional Clinical 
Research Ethics Committee of Tokat Gaziosmanpasa University 
(01.07.2021/12). Institutional permission were obtained 
6DQOÕXUID�0HKPHW�$NLI� ,QDQ�+HDOWK�$SSOLFDWLRQ�DQG�5HVHDUFK�
Center of the Health Sciences University. Research was 
conducted in line with the Declaration of Helsinki and Good 
Clinical Practice. Informed consent was also obtained from the 
patients or their relatives after official approval. Permission was 
obtained for the measurement tools used in the study.

Data analysis
,%0�6366�6WDWLVWLFV������VRIWZDUH��,%0�&RUS��5HOHDVHG�������
,%0�6366�6WDWLVWLFV�IRU�:LQGRZV��9HUVLRQ�������$UPRQN��1<��
,%0�&RUS���86$��ZDV� XVHG� WR� DVVHVV� WKH� GDWD��1XPEHUV� DQG�
percentages were used to present introductory information 
about patients. Distribution of data was analyzed with the 
6KDSLUR±:LON�QRUPDOLW\�WHVW�DQG�JUDSKLFDO�H[DPLQDWLRQV��,W�ZDV�
determined that the data was normally distributed. Paired 
sample t-test and ANOVA (single factor) in repeated measure-
ments were used for comparisons between groups. The 
Tamhane’s T2 test as a post hoc analysis method was employed 
to identify which group had a statistically significant difference 
from other groups. The sample size and effect size in the study 
were calculated with the Gpower v3.1.9.2 statistical analysis 
software. 0.05 was used as the significance level. 

RESULTS 
PP, which had perfect results in improving oxygenation in 
COVID-19 patients, was applied to a total of 108 patients, 92 of 
whom were intubated and 16 of which were non-intubated. The 
mean age of these patients was 64.72±16.80; 55.6% of them 
were male. There was no statistically significant difference 
between the two groups in terms of parameters other than 
respiratory support type and laboratory values (p>0.05). The 
characteristics of the patients are shown in Table I.

Table I: Demographic and clinical characteristics of the patients.

PP on the 1st day significantly increased the PaO2:FiO2 ratio 
from baseline in all patients (intubated and non-intubated), and 
the increase continued after supine (baseline 216.85±70.08 mm 
Hg, 1 h after PP 234.07±71.86 mm Hg, and 1 h after SP 
241.11±77.79 mmHg p<0.01). PaO2:FiO2 increased in the 
same way in intubated patients, and this increase was statistical-
ly significant (p<0.01). In non-intubated patients, the PaO2:-
FiO2 ratio increased significantly after PP compared to 
baseline, which was found to be statistically significant (base-
line 225.00±47.80 mmHg, 1 h after PP 255.00±57.07, p=0.031). 
Post-hoc analysis to determine the source of difference revealed 
that the difference was between the pre-PP and 1 h after PP. 
After the non-intubated patients were placed in the supine 
position, the PaO2:FiO2 ratio decreased, and it was determined 
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INTRODUCTION
In late December 2019, a new coronavirus (SARS-CoV-2) that 
causes coronavirus disease 2019 (COVID-19) emerged in 
:XKDQ��&KLQD� �������7KH� YLUXV� WULJJHUV� WKH� LQIODPPDWRU\� DQG�
oxidative process, causing the development of pneumonia, 
acute respiratory distress syndrome (ARDS), and lung failure 
(3). It is reported that the incidence of acute hypoxemic respira-
tory failure and ARDS in patients followed up with COVID-19 
pneumonia varies between 17-29%, and the intensive care 
requirement of these patients is around 23-32% (4). Viral 
interstitial pneumonia and hypoxemic respiratory failure pose 
VLJQLILFDQW� FKDOOHQJHV� LQ� WKH� FDUH� RI� WKHVH�SDWLHQWV� �����0RUH-
over, mortality rates in cases with ARDS range from 25% to 
62% (6-10). The mortality rate in patients with ARDS (CARDS) 
developing due to COVID-19 climbs up to 74% (8).
In COVID-19, ventilation-perfusion imbalance develops due to 
pulmonary vasoregulation impaired by endothelial damage 
(inflammation) (11). Lung protective ventilation strategies are 
needed to provide oxygenation of the perfused regions of the 
OXQJ�DQG�UHGXFH�YHQWLODWRU\�LQGXFHG�OXQJ�LQMXULHV��9,/,����������
In the supine position, dependent areas of the lungs lack 

adequate ventilation associated with the weight of the ventral 
lungs, heart, and abdominal viscera (5). In the prone positioning 
(PP), the pressure of the heart and abdomen on the lungs is 
reduced, providing homogeneous distribution of oxygen 
throughout the alveoli, improving ventilation/perfusion (V/Q) 
ratios, and hypoxia (13,14). It was reported that PP delays 
intubation by increasing oxygenation in non-intubated patients 
while increasing oxygenation in intubated patients, reducing 
hospital stay, mortality rates and improving ventilation 
(13,15-17).
The literature review suggests that separate studies show that PP 
is effective in improving oxygenation and clinical outcomes in 
intubated and non-intubated patients with COVID-19, but 
VWXGLHV�FRPSDULQJ�WKH�WZR�JURXSV�ZHUH�QRW�IRXQG��:H�GHVLJQHG�
this study to evaluate whether the prone position is more benefi-
cial in correcting oxygen in non-intubated patients compared to 
intubated patients, how effective it is in preventing intubation in 
non-intubated patients, and whether there is a difference 
between the two groups in terms of length of hospital stay, death 
rates, and the development of complications. 
This study was conducted to evaluate whether the effect of PP 
applied to intubated and non-intubated patients followed up 
with COVID-19 in an ICU differs between the two groups. 

MATERIAL and METHODS
Study design and participants
The research was carried out with a pretest-posttest experimen-
tal design without a control group. The research was carried out 
E\� 6DQOÕXUID� 0HKPHW� $NLI� ,QDQ� +HDOWK� $SSOLFDWLRQ� DQG�
5HVHDUFK�&HQWHU�RI�WKH�+HDOWK�6FLHQFHV�8QLYHUVLW\�EHWZHHQ�-XO\�
and September 2021.
The research population consisted of 142 patients diagnosed 
with COVID-19 who were treated in the COVID-19 ICU of the 
hospital. The sample size was calculated based on data from 
previous studies (12,18). After the power analysis, it was 
determined that at least 41 patients should be included in the 
study with a margin of error of .05 and a confidence interval of 
95%. It was decided to include 120 patients in the study, consid-
ering that there may be data loss during the study and to increase 
the power of the study. 8 patients were excluded from the study 
because PP was contraindicated (pregnancy and obesity), 16 
patients could not tolerate PP (worsening in oxygenation and 
pain), and 10 patients could not communicate fully (who did not 
speak Turkish). The study was completed with 108 patients.
Those 18 years of age and older who were admitted to ICUs due 
to SARS-CoV-2 infection, who spoke Turkish, were included in 
the study. Those who cannot tolerate PP and those who do not 
speak Turkish, who have conditions such as extreme obesity, 
pregnancy, unstable spine, seizures, high intracranial pressure, 
and maxillofacial surgery, which are contraindicated for PP, 
were excluded from the study (5).

Intervention
Intubated patients receiving ICU treatment are divided into two 
groups: the intubation group and the non-intubated patients as 
the non-intubated group. PP was applied to both groups. Prone 
positioning was applied when the patients’ arterial oxygen 

that the change in the PaO2:FiO2 ratio of the patients was not 
statistically significant (p=0.081). It was indicated that the 
PaO2:FiO2 ratio increased when the patients who were intubat-
ed after positioning on the 3rd day were put back into the supine 
position after PP, and this increase was statistically significant 
(p<0.001). The PaO2:FiO2 ratio continued to increase after 
supine in non-intubated patients, which was not statistically 
significant (p>0.05). PP on the 1st day significantly increased 
SpO2 from baseline values in all patients, and the increase 
decreased after supine (baseline 77.42±6.89 mm Hg, 1 h after 
PP 85.55±5.24 mm Hg, and 1 h after SP 84.38±5.64 mmHg, 
p<0.01). Post-hoc analysis to determine the source of difference 
revealed that the difference was between the pre-PP and 1 h 
after PP. After positioning on the 3rd day, when all patients were 
re-positioned in the supine position after PP, it was determined 
that there was a slight decrease in SpO2 values, which was not 
statistically significant (p>0.05) (Table II, Figure 1,2).

Table II: Change in PaO2/FiO2 and SpO2 ratios on the 1st and 3rd days after 
the prone positioning

Figure 1. Graphic of patients’ PaO2:FiO2 ratios over time on the 1st day and 3rd 
day: 1st day before prone positioning (PP), 1 h after PP, 1 h after supine 
positioning (SP), and 3rd day 1 h after PP and 1 h after SP. ANOVA (single 
factor) analysis was used in repeated measures to compare each time point. It 
was determined that the PaO2:FiO2 ratio increased with time, and the change in 
the PaO2:FiO2 ratio was statistically significant (p<0.001, p=0.028, p<0.001) at 
all times, except for the change in the 1 h after supine after PP on the 1st day 
(p=0.074).

Figure 2. Graphic of patients’ SpO2 values according to the 1st day and 3rd day: 
1st day before prone positioning (PP), 1 h after PP, 1 h after supine positioning 
(SP), and 3rd day 1 h after PP and 1 h after SP. ANOVA (single factor) analysis 
was used in repeated measures to compare each time point. It was concluded 
that there was a significant increase in SpO2 values over time compared to the 
baseline after PP, a decrease in SpO2 values in supine after PP, and the changes 
in all times were statistically significant except for the change between PP and 
supine on the 3rd day (p=0.757) (p<0.001, p=0.046, p<0.001).

:KHQ�WKH�WZR�JURXSV�ZHUH�FRPSDUHG��LW�ZDV�IRXQG�RXW�WKDW�WKHUH�
was no statistically significant difference in terms of daily and 
total PP time, ICU, and hospital stay (p>0.05). It was 
determined that there was a statistically significant difference in 
terms of the development of complication (p<0.05). In the 
non-intubated group, 25% of the patients developed facial and 
HGHPD� LQ� H[WUHPLW\�� ZKLOH� ������ KDG� FRUQHDO�FRQMXQFWLYDO�
damage. In the intubated group, 31.5% of the patients developed 
edema in the face and extremities, and there was a statistically 
significant difference between the two groups in terms of the 
type of complication (p<0.05).
There was a statistically significant difference between the two 
groups in terms of discharge, mortality, and intubation rates 
(p<0.001). In the non-intubated group, it was indicated that 
87.5% of the patients were discharged, 12.5% of them were 
intubated, and none of the patients died. 16.7% of the patients in 
the intubated group were initially extubated, and then they were 
included in the intubated patient group. It was found out that 
80.4% of the patients died, 17.4% were intubated while initially 
extubated, and 2.2% were extubated while intubated (Table III).

Table III: Outcomes of the variables

DISCUSSION
This study, which evaluated the effectiveness of PP on the 
oxygenation of intubated and non-intubated patients with 
COVID-19 treated in the ICU, was completed with 54 (46 
intubated and 8 non-intubated) patients. As a result of the study, 
it was concluded that PP was effective on oxygenation in both 
groups.
PP has long been known to improve oxygenation in mechanical-
ly ventilated patients with moderate to severe ARDS (20). 
Previous studies reported that PP was used in 76% of mechani-
cal ventilation-dependent patients with COVID-19 and that PP 
was effective on oxygenation (17,21,22). In our study, the 
baseline PaO2:FiO2 ratio increased significantly in intubated 
patients, and the increase continued after supine. Similar to our 
findings, Parker et al. (2021) evaluated the effect of PP in 
intubated patients and reported that PP provided improvement 
LQ�R[\JHQDWLRQ�������0LWWHUPDLHU�HW�DO���������DOVR�UHSRUWHG�WKDW�
PP improved oxygenation compared to the supine position in 
intubated patients with COVID-19 (17). Our study and other 
studies suggest that PP improves oxygenation. 

Compared to the supine position, it is evident that PP has signif-
icant effects on oxygenation. Besides, the continuation of the 
improvement in oxygenation is another good progress. Our 
study determined that the improvement in the PaO2/FiO2 ratio 
continued even after the patients returned to the supine position. 
Similar to our study findings, it was reported that the improve-
ment in oxygenation continued in some other studies (18,24).
33�LV�FRQVLGHUHG�D�ORZ�FRVW��OLIH�VDYLQJ�DGMXQFWLYH�LQWHUYHQWLRQ�
that does not require special equipment and can be applied with 
short training, increasing lung ventilation (12). Our study 
inferred that there was increasing in SpO2 values compared to 
before PP. However, the change on the 3rd day is not significant. 
Similar to the 1st-day findings of our study, Retucci et al. report-
ed an improvement in SpO2 after PP in non-intubated patients 
������,Q�WKH�VWXG\�RI�:LQHDUOV�HW�DO��ZLWK�QRQ�LQWXEDWHG�SDWLHQWV�
with COVID-19, it was reported that pre-PP SpO2 increased 
after PP administration (18). It is thought that the possible 
reason for similar results is that PP increases oxygenation by 
increasing lung capacity.

The prone positioning provides homogeneous distribution of the 
air taken into the lungs by inspiration, balances ventilation and 
tissue perfusion, relieves pressure and tension on the lungs, and 
improves oxygenation (3). It is applied to patients with 
COVID-19 as it provides an improvement in hypoxia in non-in-
tubated patients (Elharrar et al., 2020). In our study, the PaO2:-
FiO2 ratio on the 1st day increased from the baseline in non-in-
tubated patients.On the 3rd day, there was no significant effect  
on the PaO2:FiO2 ratio in non-intubated patients. Similar to our 
study findings, studies with non-intubated patients reported that 
PP improves oxygenation parameters (24, 26-28). 
Prone positioning is a life-saving intervention that improves 
oxygenation in mechanically ventilated patients with moder-
ate-to-severe ARDS (29). However, pressure ulcers  due to 
reasons such as patients with COVID-19 staying in the prone 
position for a long time, wrinkles on the bedspread, pressure 
applied to the skin of the devices attached to the patient’s body, 

dislocation of the tubes, edema in the face and extremities, 
hypotension, bronchoraspiration, and unexpected complications 
such as extubation may develop (30). It is of paramount impor-
tance for ICU nurses to closely monitor patients for these 
complications during and throughout positioning (3, 30-32). In 
our study, edema in the face and extremities, hospital infection, 
corneal damage, and pressure ulcer developed most frequently 
in intubated patients. Other studies reported that frequent but 
minor complications developed after PP was applied to mechan-
ically ventilated patients, and pressure ulcers and compressive 
neuropathies were known complications (12, 23). In our study, 
it was identified that non-intubated patients had facial and 
H[WUHPLW\�HGHPD�DQG�FRUQHDO�GDPDJH��,Q�WKH�VWXG\�RI�:LQHDUOV�
et al. with non-intubated patients with COVID-19, no complica-
tions were reported except for two patients who could not 
tolerate PP (18). According to our study findings, the possible 
reason for the fewer complications in the non-intubated group 
PD\�EH�WKDW�WKH�FRQVFLRXV�SDWLHQWV�FDQ�DGMXVW�WKHLU�SRVLWLRQ�LQ�
the prone position, contributing to the reduction in the develop-
ment of complications. Our findings also suggest that ICU 
nurses should make sure that the patient’s bed sheets are not 
wrinkled and that the tubes are in place, support the pressure 
areas, frequently check the areas of the body in contact with 
each other for redness, and the application of corneal protective 
interventions are effective measures in reducing the complica-
tions that may develop (30). There are studies on prone position 
and complication development in intubated patients. However, 
studies on prone position and complication development in the 
non-intubated group are limited. 

Our study concluded that the improvement in oxygenation was 
significant and was similar to the findings of other studies. 
However, it was clearly seen that mortality was independent of 
R[\JHQDWLRQ��7KH�PRUWHP�RI�WKH�PDMRULW\�������RI�WKH�SDWLHQWV�
in the intubated group is an indication of this. Unlike our study 
findings, Ferrando et al.’s study with mechanically ventilated 
patients found that the all-cause mortality rate was 32% (22). 
Douglas et al. also reported the mortality rate as 31% (12). It is 
estimated that the possible reason for the high mortality rate was 
the low rate of vaccination (71.7% of patients were unvaccinat-
HG���:LWK� UHVSHFW� WR� WKLV�� WKH� SURYLQFH� ZKHUH� WKH� VWXG\� ZDV�
conducted is the city with the lowest vaccination rate in Turkey 
as of the study period (33).

Recently, the use of PP in awake, non-intubated patients with 
COVID-19 has been suggested to prevent intubation, reduce 
hospital stay, and potentially improve patient-focused outcomes 
(34,35). It is emphasized that PP is especially effective in 
improving oxygenation and reducing progression to intubation 
(24,26,28,34). In our study, it was determined that only two 
(12.5%) of the sixteen patients from the non-intubated group 
ZDV�LQWXEDWHG�GXULQJ�WKH�IROORZ�XS��WKH�PDMRULW\�RI�WKHP�ZHUH�
discharged (87.5%), and the length of hospital stay was 
8.00±3.89 in the ICU, a total of 12.12±5.66 days. In the study 
FRQGXFWHG�E\�:LQHDUOV�HW�DO��ZLWK����QRQ�LQWXEDWHG�SDWLHQWV�ZLWK�
COVID-19, it was reported that 4 patients died, 18 were 
discharged, and 2 were intubated (18). Differently, in a system-
atic review by Pavlov et al. in which they compared PP applied 
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to non-intubated patients with COVID-19 with patients receiv-
ing standard care, it was reported that PP was effective in 
increasing oxygenation but did not decrease the intubation rate 
(27%) (27). According to the study findings, it can be argued 
that PP reduces the intubation rate. It is considered that includ-
ing PP in routine treatment protocols could effectively improve 
clinical outcomes and reduce costs, especially in non-intubated 
patients. 

Limitations
 The limitation of this study is that the study was conducted 
within a certain date range in terms of time / it was a cross-sec-
tional and nonrandomized study without a control group. 
Furthermore, the fact that data were collected from a single 
health center was accepted as a limitation in generalizing the 
results. 

CONCLUSION
The results showed that PP had a positive effect on oxygenation 
in the intubated group but was not effective in reducing the 
length of hospital stay, complication, and mortality rates. In the 
non-intubated group, it was found to be effective in improving 
oxygenation, delaying intubation, developing complications, 
and reducing mortality rates.
In this study, complications such as unplanned extubation in 2 
patient and displacement of the tube and catheter in 4 patients 
were experienced. In order to increase patient safety, it is recom-
mended that each department using this method should receive 
training on the method and that the application steps of the 
method should be distributed to the units in written form. Partic-
ularly, ICU nurses receiving special training on this method are 
considered a precaution to prevent sudden complications.
In managing COVID-19 in the ICU, the administration of PP 
and routine practice appears to have an additive effect in 
improving oxygenation. Consequently, at this time, when the 
global COVID-19 epidemic is becoming more and more deadly 
with new variants coming out constantly, the implementation of 
PP is considered an intervention that will help achieve success 
in the fight against the high mortality rate of COVID-19. This 
intervention is a cost-effective and effective method to improve 
oxygenation in intubated patients, improve oxygenation and 
reduce the incidence of intubation and mortality in non-intubat-
ed patients.

This study is a potential source of information from which 
nurses caring for patients with COVID-19 in the ICU can 
benefit. The study findings could be used during PP administra-
tion to both intubated and non-intubated COVID-19 patients. 
The study is valuable in terms of comparing both intubated and 
non-intubated patient groups. In the study, the effect of PP on 
oxygenation provided strong evidence as the PaO2:FiO2 ratio 
as well as SpO2 values were examined. Additionally, holistic 
patient evaluation needs to consider parameters such as compli-
cations during PP application, length of hospital stay, transition 
to intubation, and mortality. 
It is recommended that PP delays intubation in non-intubated 
patients, and that complications experienced during its applica-
tion are preventable, and that the method should be applied 
together with preventive interventions for these complications 
in future studies.
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ABSTRACT
Objective: 
 This study was conducted to evaluate the effect of prone position (PP) applied to intubated, and 
non-intubated patients followed up with COVID-19 in the intensive care unit (ICU).

Material and Methods: 
One hundred eight COVID-19 patients followed in a single ICU were included in the study. PP 
was applied to the patients 12 hours a day. The effect of PP on outcome parameters such as 
PaO2:FiO2 ratio, development of complications, length of hospital stay and mortality was evalu-
ated.

Results: 
Baseline PaO2:FiO2 ratio significantly increased after PP was applied to the intubated group on 
the 1st day, and the increase continued after the supine position (p<0.01). In the non-intubated 
group, the baseline PaO2:FiO2 ratio increased significantly on the 1st day, but the increase did 
not continue after the supine position (p>0.05). After the positioning on the 3rd day, when the 
intubated group was placed in the supine position after PP, there was an increase in the PaO2:-
FiO2 ratio, and this increase was statistically significant (p<0.001); however, the increase in the 
non-intubated group was not statistically significant (p>0.05). There was a statistically signifi-
cant difference between the two groups in terms of mortality (p<0.001); however, hospital stay 
was not statistically significant (p>0.05).

Conclusions: 
PP improved oxygenation in the intubated group but was ineffective in reducing the length of 
hospital stay, complication, and mortality rates. Besides, in the non-intubated group, it is an 
effective method that improves oxygenation, delays intubation, and reduces complication devel-
opment and mortality rates.
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SARS-CoV-2, COVID-19, Prone position, Nursing, Intubation, Patient
 

pressure: fractional inspired oxygen (PaO2:FiO2) ratio was 
<150 mmHg (3,16,17). PP treatment was planned as a total of 
12-16 hours of application, alternating the prone position for 4 
hours and the supine position for 4 hours (5,19). PP was admin-
istered with other treatments and did not affect other treatments 
in any way. Conscious patients were told what PP is, and the 
positioning was applied until they felt comfortable. Those who 
could not tolerate PP initially were placed in the supine position 
for approximately 2 hours, and then the procedure was repeated. 
Patients who could not tolerate PP in any way were excluded 
from the study. Since the duration of the prone position is vital 
in improving oxygenation, it was emphasized that patients 
should tolerate this position as much as possible.

Measures
PaO2:FiO2 and arterial oxygen saturation (SpO2) values were 
determined before the patients were placed in the prone 
position, on the 1st day of prone positioning, 1 hour after the 
prone position, and one hour after they were placed back in the 
supine position, and one hour after the prone and supine 
positions on the 3rd day. Follow-up of the patients continued 
until they were discharged from the hospital. Follow-up includ-
ed which patients died, length of stay in the ICU, extubated 
status of intubated patients, intubated status of non-intubated 
patients, oxygenation levels, fever, heart rate, total PP time, and 
development of complications (hospital infection, pressure 
ulcer). Besides, demographics of the patients such as age, 
gender, and comorbidities were also collected.

Ethical Approval of Research
Ethics approval was obtained from Non-interventional Clinical 
Research Ethics Committee of Tokat Gaziosmanpasa University 
(01.07.2021/12). Institutional permission were obtained 
6DQOÕXUID�0HKPHW�$NLI� ,QDQ�+HDOWK�$SSOLFDWLRQ�DQG�5HVHDUFK�
Center of the Health Sciences University. Research was 
conducted in line with the Declaration of Helsinki and Good 
Clinical Practice. Informed consent was also obtained from the 
patients or their relatives after official approval. Permission was 
obtained for the measurement tools used in the study.

Data analysis
,%0�6366�6WDWLVWLFV������VRIWZDUH��,%0�&RUS��5HOHDVHG�������
,%0�6366�6WDWLVWLFV�IRU�:LQGRZV��9HUVLRQ�������$UPRQN��1<��
,%0�&RUS���86$��ZDV� XVHG� WR� DVVHVV� WKH� GDWD��1XPEHUV� DQG�
percentages were used to present introductory information 
about patients. Distribution of data was analyzed with the 
6KDSLUR±:LON�QRUPDOLW\�WHVW�DQG�JUDSKLFDO�H[DPLQDWLRQV��,W�ZDV�
determined that the data was normally distributed. Paired 
sample t-test and ANOVA (single factor) in repeated measure-
ments were used for comparisons between groups. The 
Tamhane’s T2 test as a post hoc analysis method was employed 
to identify which group had a statistically significant difference 
from other groups. The sample size and effect size in the study 
were calculated with the Gpower v3.1.9.2 statistical analysis 
software. 0.05 was used as the significance level. 

RESULTS 
PP, which had perfect results in improving oxygenation in 
COVID-19 patients, was applied to a total of 108 patients, 92 of 
whom were intubated and 16 of which were non-intubated. The 
mean age of these patients was 64.72±16.80; 55.6% of them 
were male. There was no statistically significant difference 
between the two groups in terms of parameters other than 
respiratory support type and laboratory values (p>0.05). The 
characteristics of the patients are shown in Table I.

Table I: Demographic and clinical characteristics of the patients.

PP on the 1st day significantly increased the PaO2:FiO2 ratio 
from baseline in all patients (intubated and non-intubated), and 
the increase continued after supine (baseline 216.85±70.08 mm 
Hg, 1 h after PP 234.07±71.86 mm Hg, and 1 h after SP 
241.11±77.79 mmHg p<0.01). PaO2:FiO2 increased in the 
same way in intubated patients, and this increase was statistical-
ly significant (p<0.01). In non-intubated patients, the PaO2:-
FiO2 ratio increased significantly after PP compared to 
baseline, which was found to be statistically significant (base-
line 225.00±47.80 mmHg, 1 h after PP 255.00±57.07, p=0.031). 
Post-hoc analysis to determine the source of difference revealed 
that the difference was between the pre-PP and 1 h after PP. 
After the non-intubated patients were placed in the supine 
position, the PaO2:FiO2 ratio decreased, and it was determined 
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INTRODUCTION
In late December 2019, a new coronavirus (SARS-CoV-2) that 
causes coronavirus disease 2019 (COVID-19) emerged in 
:XKDQ��&KLQD� �������7KH� YLUXV� WULJJHUV� WKH� LQIODPPDWRU\� DQG�
oxidative process, causing the development of pneumonia, 
acute respiratory distress syndrome (ARDS), and lung failure 
(3). It is reported that the incidence of acute hypoxemic respira-
tory failure and ARDS in patients followed up with COVID-19 
pneumonia varies between 17-29%, and the intensive care 
requirement of these patients is around 23-32% (4). Viral 
interstitial pneumonia and hypoxemic respiratory failure pose 
VLJQLILFDQW� FKDOOHQJHV� LQ� WKH� FDUH� RI� WKHVH�SDWLHQWV� �����0RUH-
over, mortality rates in cases with ARDS range from 25% to 
62% (6-10). The mortality rate in patients with ARDS (CARDS) 
developing due to COVID-19 climbs up to 74% (8).
In COVID-19, ventilation-perfusion imbalance develops due to 
pulmonary vasoregulation impaired by endothelial damage 
(inflammation) (11). Lung protective ventilation strategies are 
needed to provide oxygenation of the perfused regions of the 
OXQJ�DQG�UHGXFH�YHQWLODWRU\�LQGXFHG�OXQJ�LQMXULHV��9,/,����������
In the supine position, dependent areas of the lungs lack 

adequate ventilation associated with the weight of the ventral 
lungs, heart, and abdominal viscera (5). In the prone positioning 
(PP), the pressure of the heart and abdomen on the lungs is 
reduced, providing homogeneous distribution of oxygen 
throughout the alveoli, improving ventilation/perfusion (V/Q) 
ratios, and hypoxia (13,14). It was reported that PP delays 
intubation by increasing oxygenation in non-intubated patients 
while increasing oxygenation in intubated patients, reducing 
hospital stay, mortality rates and improving ventilation 
(13,15-17).
The literature review suggests that separate studies show that PP 
is effective in improving oxygenation and clinical outcomes in 
intubated and non-intubated patients with COVID-19, but 
VWXGLHV�FRPSDULQJ�WKH�WZR�JURXSV�ZHUH�QRW�IRXQG��:H�GHVLJQHG�
this study to evaluate whether the prone position is more benefi-
cial in correcting oxygen in non-intubated patients compared to 
intubated patients, how effective it is in preventing intubation in 
non-intubated patients, and whether there is a difference 
between the two groups in terms of length of hospital stay, death 
rates, and the development of complications. 
This study was conducted to evaluate whether the effect of PP 
applied to intubated and non-intubated patients followed up 
with COVID-19 in an ICU differs between the two groups. 

MATERIAL and METHODS
Study design and participants
The research was carried out with a pretest-posttest experimen-
tal design without a control group. The research was carried out 
E\� 6DQOÕXUID� 0HKPHW� $NLI� ,QDQ� +HDOWK� $SSOLFDWLRQ� DQG�
5HVHDUFK�&HQWHU�RI�WKH�+HDOWK�6FLHQFHV�8QLYHUVLW\�EHWZHHQ�-XO\�
and September 2021.
The research population consisted of 142 patients diagnosed 
with COVID-19 who were treated in the COVID-19 ICU of the 
hospital. The sample size was calculated based on data from 
previous studies (12,18). After the power analysis, it was 
determined that at least 41 patients should be included in the 
study with a margin of error of .05 and a confidence interval of 
95%. It was decided to include 120 patients in the study, consid-
ering that there may be data loss during the study and to increase 
the power of the study. 8 patients were excluded from the study 
because PP was contraindicated (pregnancy and obesity), 16 
patients could not tolerate PP (worsening in oxygenation and 
pain), and 10 patients could not communicate fully (who did not 
speak Turkish). The study was completed with 108 patients.
Those 18 years of age and older who were admitted to ICUs due 
to SARS-CoV-2 infection, who spoke Turkish, were included in 
the study. Those who cannot tolerate PP and those who do not 
speak Turkish, who have conditions such as extreme obesity, 
pregnancy, unstable spine, seizures, high intracranial pressure, 
and maxillofacial surgery, which are contraindicated for PP, 
were excluded from the study (5).

Intervention
Intubated patients receiving ICU treatment are divided into two 
groups: the intubation group and the non-intubated patients as 
the non-intubated group. PP was applied to both groups. Prone 
positioning was applied when the patients’ arterial oxygen 

that the change in the PaO2:FiO2 ratio of the patients was not 
statistically significant (p=0.081). It was indicated that the 
PaO2:FiO2 ratio increased when the patients who were intubat-
ed after positioning on the 3rd day were put back into the supine 
position after PP, and this increase was statistically significant 
(p<0.001). The PaO2:FiO2 ratio continued to increase after 
supine in non-intubated patients, which was not statistically 
significant (p>0.05). PP on the 1st day significantly increased 
SpO2 from baseline values in all patients, and the increase 
decreased after supine (baseline 77.42±6.89 mm Hg, 1 h after 
PP 85.55±5.24 mm Hg, and 1 h after SP 84.38±5.64 mmHg, 
p<0.01). Post-hoc analysis to determine the source of difference 
revealed that the difference was between the pre-PP and 1 h 
after PP. After positioning on the 3rd day, when all patients were 
re-positioned in the supine position after PP, it was determined 
that there was a slight decrease in SpO2 values, which was not 
statistically significant (p>0.05) (Table II, Figure 1,2).

Table II: Change in PaO2/FiO2 and SpO2 ratios on the 1st and 3rd days after 
the prone positioning

Figure 1. Graphic of patients’ PaO2:FiO2 ratios over time on the 1st day and 3rd 
day: 1st day before prone positioning (PP), 1 h after PP, 1 h after supine 
positioning (SP), and 3rd day 1 h after PP and 1 h after SP. ANOVA (single 
factor) analysis was used in repeated measures to compare each time point. It 
was determined that the PaO2:FiO2 ratio increased with time, and the change in 
the PaO2:FiO2 ratio was statistically significant (p<0.001, p=0.028, p<0.001) at 
all times, except for the change in the 1 h after supine after PP on the 1st day 
(p=0.074).

Figure 2. Graphic of patients’ SpO2 values according to the 1st day and 3rd day: 
1st day before prone positioning (PP), 1 h after PP, 1 h after supine positioning 
(SP), and 3rd day 1 h after PP and 1 h after SP. ANOVA (single factor) analysis 
was used in repeated measures to compare each time point. It was concluded 
that there was a significant increase in SpO2 values over time compared to the 
baseline after PP, a decrease in SpO2 values in supine after PP, and the changes 
in all times were statistically significant except for the change between PP and 
supine on the 3rd day (p=0.757) (p<0.001, p=0.046, p<0.001).

:KHQ�WKH�WZR�JURXSV�ZHUH�FRPSDUHG��LW�ZDV�IRXQG�RXW�WKDW�WKHUH�
was no statistically significant difference in terms of daily and 
total PP time, ICU, and hospital stay (p>0.05). It was 
determined that there was a statistically significant difference in 
terms of the development of complication (p<0.05). In the 
non-intubated group, 25% of the patients developed facial and 
HGHPD� LQ� H[WUHPLW\�� ZKLOH� ������ KDG� FRUQHDO�FRQMXQFWLYDO�
damage. In the intubated group, 31.5% of the patients developed 
edema in the face and extremities, and there was a statistically 
significant difference between the two groups in terms of the 
type of complication (p<0.05).
There was a statistically significant difference between the two 
groups in terms of discharge, mortality, and intubation rates 
(p<0.001). In the non-intubated group, it was indicated that 
87.5% of the patients were discharged, 12.5% of them were 
intubated, and none of the patients died. 16.7% of the patients in 
the intubated group were initially extubated, and then they were 
included in the intubated patient group. It was found out that 
80.4% of the patients died, 17.4% were intubated while initially 
extubated, and 2.2% were extubated while intubated (Table III).

Table III: Outcomes of the variables

DISCUSSION
This study, which evaluated the effectiveness of PP on the 
oxygenation of intubated and non-intubated patients with 
COVID-19 treated in the ICU, was completed with 54 (46 
intubated and 8 non-intubated) patients. As a result of the study, 
it was concluded that PP was effective on oxygenation in both 
groups.
PP has long been known to improve oxygenation in mechanical-
ly ventilated patients with moderate to severe ARDS (20). 
Previous studies reported that PP was used in 76% of mechani-
cal ventilation-dependent patients with COVID-19 and that PP 
was effective on oxygenation (17,21,22). In our study, the 
baseline PaO2:FiO2 ratio increased significantly in intubated 
patients, and the increase continued after supine. Similar to our 
findings, Parker et al. (2021) evaluated the effect of PP in 
intubated patients and reported that PP provided improvement 
LQ�R[\JHQDWLRQ�������0LWWHUPDLHU�HW�DO���������DOVR�UHSRUWHG�WKDW�
PP improved oxygenation compared to the supine position in 
intubated patients with COVID-19 (17). Our study and other 
studies suggest that PP improves oxygenation. 

Compared to the supine position, it is evident that PP has signif-
icant effects on oxygenation. Besides, the continuation of the 
improvement in oxygenation is another good progress. Our 
study determined that the improvement in the PaO2/FiO2 ratio 
continued even after the patients returned to the supine position. 
Similar to our study findings, it was reported that the improve-
ment in oxygenation continued in some other studies (18,24).
33�LV�FRQVLGHUHG�D�ORZ�FRVW��OLIH�VDYLQJ�DGMXQFWLYH�LQWHUYHQWLRQ�
that does not require special equipment and can be applied with 
short training, increasing lung ventilation (12). Our study 
inferred that there was increasing in SpO2 values compared to 
before PP. However, the change on the 3rd day is not significant. 
Similar to the 1st-day findings of our study, Retucci et al. report-
ed an improvement in SpO2 after PP in non-intubated patients 
������,Q�WKH�VWXG\�RI�:LQHDUOV�HW�DO��ZLWK�QRQ�LQWXEDWHG�SDWLHQWV�
with COVID-19, it was reported that pre-PP SpO2 increased 
after PP administration (18). It is thought that the possible 
reason for similar results is that PP increases oxygenation by 
increasing lung capacity.

The prone positioning provides homogeneous distribution of the 
air taken into the lungs by inspiration, balances ventilation and 
tissue perfusion, relieves pressure and tension on the lungs, and 
improves oxygenation (3). It is applied to patients with 
COVID-19 as it provides an improvement in hypoxia in non-in-
tubated patients (Elharrar et al., 2020). In our study, the PaO2:-
FiO2 ratio on the 1st day increased from the baseline in non-in-
tubated patients.On the 3rd day, there was no significant effect  
on the PaO2:FiO2 ratio in non-intubated patients. Similar to our 
study findings, studies with non-intubated patients reported that 
PP improves oxygenation parameters (24, 26-28). 
Prone positioning is a life-saving intervention that improves 
oxygenation in mechanically ventilated patients with moder-
ate-to-severe ARDS (29). However, pressure ulcers  due to 
reasons such as patients with COVID-19 staying in the prone 
position for a long time, wrinkles on the bedspread, pressure 
applied to the skin of the devices attached to the patient’s body, 

dislocation of the tubes, edema in the face and extremities, 
hypotension, bronchoraspiration, and unexpected complications 
such as extubation may develop (30). It is of paramount impor-
tance for ICU nurses to closely monitor patients for these 
complications during and throughout positioning (3, 30-32). In 
our study, edema in the face and extremities, hospital infection, 
corneal damage, and pressure ulcer developed most frequently 
in intubated patients. Other studies reported that frequent but 
minor complications developed after PP was applied to mechan-
ically ventilated patients, and pressure ulcers and compressive 
neuropathies were known complications (12, 23). In our study, 
it was identified that non-intubated patients had facial and 
H[WUHPLW\�HGHPD�DQG�FRUQHDO�GDPDJH��,Q�WKH�VWXG\�RI�:LQHDUOV�
et al. with non-intubated patients with COVID-19, no complica-
tions were reported except for two patients who could not 
tolerate PP (18). According to our study findings, the possible 
reason for the fewer complications in the non-intubated group 
PD\�EH�WKDW�WKH�FRQVFLRXV�SDWLHQWV�FDQ�DGMXVW�WKHLU�SRVLWLRQ�LQ�
the prone position, contributing to the reduction in the develop-
ment of complications. Our findings also suggest that ICU 
nurses should make sure that the patient’s bed sheets are not 
wrinkled and that the tubes are in place, support the pressure 
areas, frequently check the areas of the body in contact with 
each other for redness, and the application of corneal protective 
interventions are effective measures in reducing the complica-
tions that may develop (30). There are studies on prone position 
and complication development in intubated patients. However, 
studies on prone position and complication development in the 
non-intubated group are limited. 

Our study concluded that the improvement in oxygenation was 
significant and was similar to the findings of other studies. 
However, it was clearly seen that mortality was independent of 
R[\JHQDWLRQ��7KH�PRUWHP�RI�WKH�PDMRULW\�������RI�WKH�SDWLHQWV�
in the intubated group is an indication of this. Unlike our study 
findings, Ferrando et al.’s study with mechanically ventilated 
patients found that the all-cause mortality rate was 32% (22). 
Douglas et al. also reported the mortality rate as 31% (12). It is 
estimated that the possible reason for the high mortality rate was 
the low rate of vaccination (71.7% of patients were unvaccinat-
HG���:LWK� UHVSHFW� WR� WKLV�� WKH� SURYLQFH� ZKHUH� WKH� VWXG\� ZDV�
conducted is the city with the lowest vaccination rate in Turkey 
as of the study period (33).

Recently, the use of PP in awake, non-intubated patients with 
COVID-19 has been suggested to prevent intubation, reduce 
hospital stay, and potentially improve patient-focused outcomes 
(34,35). It is emphasized that PP is especially effective in 
improving oxygenation and reducing progression to intubation 
(24,26,28,34). In our study, it was determined that only two 
(12.5%) of the sixteen patients from the non-intubated group 
ZDV�LQWXEDWHG�GXULQJ�WKH�IROORZ�XS��WKH�PDMRULW\�RI�WKHP�ZHUH�
discharged (87.5%), and the length of hospital stay was 
8.00±3.89 in the ICU, a total of 12.12±5.66 days. In the study 
FRQGXFWHG�E\�:LQHDUOV�HW�DO��ZLWK����QRQ�LQWXEDWHG�SDWLHQWV�ZLWK�
COVID-19, it was reported that 4 patients died, 18 were 
discharged, and 2 were intubated (18). Differently, in a system-
atic review by Pavlov et al. in which they compared PP applied 
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to non-intubated patients with COVID-19 with patients receiv-
ing standard care, it was reported that PP was effective in 
increasing oxygenation but did not decrease the intubation rate 
(27%) (27). According to the study findings, it can be argued 
that PP reduces the intubation rate. It is considered that includ-
ing PP in routine treatment protocols could effectively improve 
clinical outcomes and reduce costs, especially in non-intubated 
patients. 

Limitations
 The limitation of this study is that the study was conducted 
within a certain date range in terms of time / it was a cross-sec-
tional and nonrandomized study without a control group. 
Furthermore, the fact that data were collected from a single 
health center was accepted as a limitation in generalizing the 
results. 

CONCLUSION
The results showed that PP had a positive effect on oxygenation 
in the intubated group but was not effective in reducing the 
length of hospital stay, complication, and mortality rates. In the 
non-intubated group, it was found to be effective in improving 
oxygenation, delaying intubation, developing complications, 
and reducing mortality rates.
In this study, complications such as unplanned extubation in 2 
patient and displacement of the tube and catheter in 4 patients 
were experienced. In order to increase patient safety, it is recom-
mended that each department using this method should receive 
training on the method and that the application steps of the 
method should be distributed to the units in written form. Partic-
ularly, ICU nurses receiving special training on this method are 
considered a precaution to prevent sudden complications.
In managing COVID-19 in the ICU, the administration of PP 
and routine practice appears to have an additive effect in 
improving oxygenation. Consequently, at this time, when the 
global COVID-19 epidemic is becoming more and more deadly 
with new variants coming out constantly, the implementation of 
PP is considered an intervention that will help achieve success 
in the fight against the high mortality rate of COVID-19. This 
intervention is a cost-effective and effective method to improve 
oxygenation in intubated patients, improve oxygenation and 
reduce the incidence of intubation and mortality in non-intubat-
ed patients.

This study is a potential source of information from which 
nurses caring for patients with COVID-19 in the ICU can 
benefit. The study findings could be used during PP administra-
tion to both intubated and non-intubated COVID-19 patients. 
The study is valuable in terms of comparing both intubated and 
non-intubated patient groups. In the study, the effect of PP on 
oxygenation provided strong evidence as the PaO2:FiO2 ratio 
as well as SpO2 values were examined. Additionally, holistic 
patient evaluation needs to consider parameters such as compli-
cations during PP application, length of hospital stay, transition 
to intubation, and mortality. 
It is recommended that PP delays intubation in non-intubated 
patients, and that complications experienced during its applica-
tion are preventable, and that the method should be applied 
together with preventive interventions for these complications 
in future studies.
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ABSTRACT
Objective: 
We aimed to investigate the relationship between the localization of colorectal carcinomas and 
the topographic distribution of metastatic liver lesions.

Material and Methods:
Patients diagnosed with colorectal cancer and metastatic liver lesions constituted the target 
population of this study. Demographic data, primary tumor localization, and data regarding liver 
metastases were retrieved and retrospectively reviewed. Patients’ files, endoscopy, and computed 
tomography reports were analyzed. In addition, data concerning segmental localization of the 
metastatic liver lesions based on the Couinaud classification were collected.

Results: 
Ninety-six patients were diagnosed with colorectal cancer with liver metastases during the study 
period. A total of 251 metastases were detected. The number of metastases was 169 (67.3%) in 
the right and 80 (31.9%) in the left lobe (p<0.0001). Evaluation regarding Couinaud classifica-
tion elucidated that the most frequently affected segment was segment VIII (23.1%), while 
segment 1 (i.e., caudate lobe) was the least commonly affected segment. The liver segments with 
the highest number of metastatic lesions were VIII, V, VII, VI, III, II, IV, and I, from greatest to 
least. There was no significant difference in the segmental distribution of metastases in patients 
with primary tumors in the right and left colon (p>0.05).

Conclusion: 
Liver metastases of colorectal cancer are significantly more common in the right lobe than the 
left lobe, irrespective of the location of the colorectal tumor. Segment VIII of the right lobe is the 
main target of metastases. 

Key Words: 
Colorectal Carcinoma, Liver Metastasis, Segmental Distribution, Couinaud Classification
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The review of the CT images elucidated that these 96 patients 
had 251 metastatic liver lesions in total. Among these metasta-
ses, 2 (0.8%) were localized in the caudate lobe, 80 (31.9%) in 
the left lobe, and 169 (67.3%) in the right lobe. The distribution 
of liver metastases as per primary (i.e., colorectal) tumor 
localization is exhibited in Table II.

Table II: Distribution of liver metastases as per primary tumor localization

Fifty-six (70%) of the 80 metastases in the left lobe were in the 
median segment (i.e., segment IV). Among the 169 metastases 
in the right lobe, 100 (59.2%) were localized in the anterior 
segments (segments V and VIII), while 69 (40.8%) were in the 
posterior segments (segments VI and VII).
Comparison of the right and left lobes regarding the distribution 
of the metastatic liver lesions revealed that colorectal carcino-
mas more frequently metastasized to the right lobe (p<0.05). 
However, there was no difference between the right and left 
colon tumors in this regard. In 77 patients whose primary tumor 
was in the left colon, 69% of the liver metastases were located 
in the right lobe, and 31% were in the left lobe. 
No significant difference was found in the segmental distribu-
tion of metastases in patients with primary tumors in the right 
and left colon (p>0.05). However, most metastases were found 
in the right lobe segments of the liver in both right (127/186; 
68%) and left (42/65; 64%) colon tumors.
Evaluation regarding Couinaud classification revealed that the 
most frequently affected segment was segment VIII (23.1%), 
while segment 1 (i.e., caudate lobe) was the least commonly 
affected segment by the distant metastases of colorectal cancer. 
The rates of metastases to different liver segments are displayed 
in Table III. In addition, tomographic views of metastatic liver 
lesions in segments 3 and 7 are shown in Figures 1 and 2.

Table III: Segmental distribution of liver metastases as per Couinaud 
                  classification

Figure 1: Unenhanced (A) and enhanced (B) axial computed tomography 
images of a metastatic liver lesion (arrow) in segment 7 of the right lobe

Figure 2: Unenhanced (A) and enhanced (B) axial computed tomography 
images of a metastatic liver lesion (arrow) in segment 3 of the left lobe

DISCUSSION
The liver is the most common target for metastatic colorectal 
cancer, and liver metastases play an essential role in the morbid-
ity and mortality of colorectal cancer (12). It was reported that 
approximately 10% of patients with primary operable colorectal 
carcinoma already had associated liver metastases at the time of 
GLDJQRVLV��,W�LV�DOVR�NQRZQ�WKDW�WKH�SUHVHQFH�RI�OLYHU�PHWDVWDVHV�
significantly worsens the prognosis and decreases the 5-year life 
expectancy in these patients (13). However, surgical resection is 
curative in 25% of the patients with isolated hepatic metastasis 
(14). Furthermore, it was stated that partial hepatic resection 
increased the 5-year survival rate from 5-10% to 30-40% in 
colorectal cancer patients with isolated liver metastases (10).
In line with the advances in surgical oncology, radiological 
imaging methods' importance increased in the diagnostic and 
therapeutic management of these patients (15). Radiological 
data regarding the number, size, and segmental distribution of 
metastatic liver lesions can guide the surgical management of 
these patients. The segmental anatomy of the liver was defined 
by Claude Couinaud, and the Couinaud classification is widely 
used for describing the segmental distribution of metastatic liver 
lesions (16,17). According to this classification, the liver is 
divided into eight segments by an imaginary line drawn through 
the hepatic and portal veins (18). This anatomical classification 
is significantly important because the frequent occurrence of 
liver metastases in colorectal carcinoma is associated with the 
anatomy of the blood flow to the liver (19). Of note, most of 
these metastases occur via the portal venous system. 

,W�LV�NQRZQ�WKDW�WKH�YROXPH�DQG�ZHLJKW�RI�WKH�ULJKW�OREH�RI�WKH�
liver are higher than the left lobe and the right lobe receives 
more portal blood flow than the left lobe (3). This fact can be 
considered the reason for detecting metastatic lesions more 
frequently in the right lobe than the left lobe (2,3,20). Rhu et al. 
ZRUNHG�RQ�SDWLHQWV�ZLWK�FRORUHFWDO�FDQFHU�ZKR�KDG�KLVWRSDWKR-
logically confirmed liver metastases (20). Among 652 metastat-
ic lesions, 398 (61%) were in the right liver lobe, while 254 
(39%) were detected in the left lobe. They reported that the 
right-to-left lobe metastatic lesion ratio was 1.57/1. We calculat-
ed this ratio as 2.11 (169/80). Similarly, Kadiyoran et al., who 
evaluated the segmental distribution of liver metastases in 
colorectal cancer patients, reported that the right-to-left lobe 
metastatic lesion ratio was 2.35 (21). They also noted that 
segment VIII was the most frequently involved liver segment in 
their cohort. DOI:  10.53394/akd.1126625
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INTRODUCTION
Colorectal carcinoma (CRC) is one of the most common types 
of cancer and causes of cancer-related death (1). In addition, the 
liver is the most common site for its metastasis (2,3).
The portal venous system constitutes one of the main routes for 
liver metastasis of colorectal cancer. Since the portal vein has a 
specific trajectory in the liver, it can be stated that colorectal 
cancer cells are conveyed to specific liver segments (4). 
Although numerous studies aimed to determine the relationship 
between primary colorectal tumor localization and the 
topographic distribution of liver metastases, this is still contro-
YHUVLDO�� ������� +RZHYHU�� LW� LV� NQRZQ� WKDW� HDUO\� GLDJQRVLV� RI�
metastatic disease prolongs patient survival in patients with 
colorectal carcinoma (7).
Radiological determination of the exact localization of the 
metastatic liver lesion is also essential for planning the surgical 
management of these patients (8,9). Based on this assessment, 
decisions regarding partial hepatectomy, metastasectomy, or 
interventional radiological methods are also given. It was 
reported that the 5-year patient survival rate could be increased 
from 5-10% to 30-40% in patients by liver resection in patients 
with metastatic colorectal cancer (10).
The Couinaud classification is widely used to describe function-

al liver anatomy (1,11). However, despite the above facts, litera-
ture analyzing the distribution of metastatic liver lesions in 
patients with colorectal cancer based on the Couinaud classifi-
cation is scarce (3). Therefore, this study aimed to investigate 
the relationship between the segmental distribution of liver 
metastases and the primary tumor localization in patients with 
colorectal cancer.

MATERIALS and METHODS
This research was approved by our institutional ethical review 
FRPPLWWHH� �7XUNL\H� <XNVHN� ,KWLVDV� +RVSLWDO� (WKLFDO� 5HYLHZ�
Committee- 2019/36). All procedures in this study fulfilled the 
HWKLFDO�VWDQGDUGV�UHSRUWHG�LQ�WKH�+HOVLQNL�'HFODUDWLRQ��:ULWWHQ�
informed consent was obtained from all study participants. 
Patients diagnosed with colorectal cancer with liver metastasis 
constituted the target population of this study. Patient data were 
retrospectively collected from electronic patient folders. These 
data included age, gender, primary tumor localization, and the 
data regarding the segmental distribution of liver metastases. In 
addition, the endoscopic and radiological data were retrieved 
from the patients' rectosigmoidoscopy, colonoscopy, and 
abdominopelvic computerized tomography (CT) reports and 
images. All abdominopelvic CT scans were performed by the 
same CT machine (Toshiba Activion 16, TSX-031A, 16-slice 
multidetector CT). Both unenhanced and enhanced images were 
obtained, and an experienced hepatobiliary radiologist reviewed 
all images. Data including localization of the primary colorectal 
tumor and number, size, and segmental localization of the 
metastatic liver lesions based on the Couinaud classification, 
were retrieved by retrospective review of the endoscopy reports 
and CT images.

Statistical analysis 
All statistical analyses were performed using the Statistical 
3DFNDJH� IRU�6RFLDO�6FLHQFHV� �6366�9������$UPRQN��1<��86��
software. A frequency distribution table was used to analyze the 
number of occurrences (frequency). In addition, the chi-square 
test was used to examine the differences between categorical 
variables to analyze the fit between expected and observed 
results.

RESULTS
Our retrospective review revealed that 185 patients were 
diagnosed with colorectal carcinoma during the study period. 
Among these patients, 96 had liver metastasis. While 63 
(65.6%) of these patients were male, 33 (34.4%) were female. 
The mean age of the male and female patients was 55±6 and 
57±7 years. The primary tumor localization of all patients is 
displayed in Table I.

Table I: Colorectal tumor localizations

,Q�OLQH�ZLWK�WKHVH�ILQGLQJV��+ROEURRN�HW�DO���ZKR�UHWURVSHFWLYHO\�
reviewed the patterns of colorectal liver metastases as per Coun-
inaud’s segments in 270 patients, documented an overall 
predominance of the right liver lobe metastases irrespective of 
the site of the primary colorectal cancer (22). These authors 
reported that segment VIII was the most frequently involved 
liver segment in their cohort. The involvement rate of this right 
lobe segment was calculated as 15,3%. In our study, segment 8 
was also the most commonly affected liver segment, with an 
involvement rate of 23,1%. The rate of metastasis to the right 
liver lobe was significantly higher than the left lobe in our study. 
This result is consistent with several previously published 
reports (2,3,20,21).

In the literature, there are several reports regarding the distribu-
tion of liver metastasis and the relation of these metastases to 
portal circulation (23-25). Some of these studies referred to 
double circulation theory and suggested that the distribution of 
liver metastases was characterized by a specific pattern. For 
example, Moore and Bridenbaugh et al., who investigated the 
distribution of portal blood flow in the liver using portal venog-
raphy, showed that a significant portion of the splenic venous 
inflow was distributed to the left lobe of the liver (25). In 
contrast, most of the blood from the superior mesenteric vein 
was distributed to the right lobe of the liver.
Serege et al., who defined the streamline phenomenon, reported 
that colorectal tumor cells reached specific liver regions 
depending on whether the portal venous drainage of the primary 
tumor was via the superior mesenteric or the inferior mesenteric 
vein (24). These authors reported that the bloodstream from the 
superior mesenteric vein (SMV) supposedly flowed more along 
the right margin of the portal vein (PV) to the right lobe of the 
liver. In contrast, blood from the inferior mesenteric vein (IMV) 
flowed more along the left margin of the PV, draining into the 
left lobe of the liver. The streamline phenomenon is based on the 
fact that the SMV is a straight upward continuation of the PV, 
while the IMV hinged at a 90° angle to join the splenic vein 
(SV) (4,24). This phenomenon was related to the distribution of 
the liver metastases of the mesenteric tumors (26).

Shirai et al. tested the streamline phenomenon with a study 
including 85 patients with liver metastasis originating from 
colorectal cancer and underwent curative hepatectomy (27). 
While 18 patients had a right colon tumor, 67 had a left-sided 
colon tumor. One hundred and 95 metastatic deposits were 
detected in these patients; 135 were in the right lobe, and 60 
were in the left lobe. In the right colon tumor group, 29 
metastatic lesions were in the right liver lobe, while three were 
in the left. On the other hand, in the left colon tumor group, 106 
metastatic foci were in the right lobe, and 57 were in the left 
lobe. Comparison of the metastatic lesions' distribution between 
patient groups with right and left colonic tumors revealed a 
significant difference regarding lobar distribution. They 
concluded that right colon cancers selectively involved the right 
lobe, while left colonic tumors involved the entire liver. Their 
findings supported the streamline phenomenon (24).
While it can be stated that the streamline phenomenon did not 
KDYH�FOLQLFDO�VLJQLILFDQFH��LW�LV�NQRZQ�WKDW�LW�KDV�JUHDW�VLJQLIL-

cance in portal circulation (20,24). The concept of streamlining 
suggests that the venous flows from the SMV and IMV are not 
fully mixed in the PV, resulting in a disproportionate blood flow 
to the right and left lobes of the liver. The streamline phenome-
non explains the fact that right colon tumor cells can reach the 
ULJKW�OREH�RI�WKH�OLYHU�WKURXJK�WKH�609��DQG�WKHUHIRUH�WKH�ULVN�RI�
metastasis to the right liver lobe is increased in these patients. 
However, this phenomenon cannot explain why left colon 
tumors predominantly metastasize to the right liver lobe. The 
fact that IMV usually joins the portal venous system at the level 
of or near the splenomesenteric junction and the exact location 
where the IMV opens to the portal venous system varies 
EHWZHHQ�SDWLHQWV�VKRXOG�EH�FRQVLGHUHG�ZKLOH�PDNLQJ�GHFLVLRQV�
based on this phenomenon (24,28).

$NWDQ�HW�DO��FRQGXFWHG�DQ�DXWRSV\�VWXG\�LQFOXGLQJ����FDVHV�DQG�
reported that IMV opened to the SV in 56.3%, the SMV in 
31.3%, and the splenomesenteric junction in 12.5% of the 
subjects (29). When these results are considered along with the 
streamline phenomenon, it can be proposed that more than 60% 
of the left colon tumors will metastasize to the left lobe of the 
liver via the IMV, which opens to the SV at a rate of 56.3% and 
the splenomesenteric junction at a rate of 12.5%. However, our 
study showed that left colon tumors metastasized to the right 
liver lobe in 69% and the left liver lobe in 31% of the patients. 
7KHVH�ILQGLQJV�GR�QRW�DOLJQ�ZLWK�WKH�UHVXOWV�$NWDQ�HW�DO��UHSRUWHG�
(29).
Some studies investigating the liver metastases of colorectal 
tumors focused on the weight and volumes of the liver lobes 
(3,6). In one of these studies, Schulz et al. detected that the ratio 
of the weight and volume of the right lobe of the liver to the 
ZHLJKW�DQG�YROXPH�RI�WKH�OHIW�OREH�ZDV����������%DVHG�RQ�WKLV�
finding, it was hypothesized that liver metastases occurring via 
the PV showed a homogeneous distribution, and thus the rate of 
right liver lobe metastases was twice as high as that of the 
metastases in the left lobe. Our results support this hypothesis 
since the ratio of the number of metastases observed in the right 
liver lobe to those in the left liver lobe was 2,11/1 in our cohort. 
Moreover, this ratio was similar in right and left colon tumors, 
with the former being 1.96/1 and the latter 2.18/1. These results 
are comparable to those obtained in the autopsy studies (29).

Desai et al. investigated the distribution of colorectal tumor 
metastases in the liver and found a significant relationship 
between the localization of the colorectal tumor and the distri-
bution of liver metastases (4). Our study showed no significant 
difference regarding the segmental distribution of metastases in 
patients with primary tumors in the right and left colon. Howev-
er, it showed that the direction of portal blood flow might be 
associated with the distribution of liver metastases and that the 
right colon tumors mostly metastasized to the right liver lobe. 
Similarly, liver metastases of the left colon carcinomas were 
mainly in the right liver lobe. Since the volume of the right liver 
lobe is twice as much as the left liver lobe and the diameter of 
the right PV is significantly larger than the left PV, and the exact 
location of the opening of IMV to the portal venous system 
varies from person to person; it can be concluded that left colon 
tumors may also metastasize to the right liver lobe.

Although numerous studies investigated the relationship 
between colorectal tumor localization and the topographic 
distribution of liver metastases, they did not reach a common 
conclusion (4,21,22,27). However, determining the distribution 
of liver metastases is very important in patients with colorectal 
cancer since the success of surgical resection depends on the 
number and localization of the metastatic lesions (30). Our 
study revealed that liver metastases were localized 2,1 times 
more frequently in the right liver lobe than the left liver lobe and 
that the main target was segment VIII of the right lobe, irrespec-
tive of the location of the primary colorectal tumor.

Our study has some limitations that must be considered while 
evaluating its findings. First, it is a retrospective study that 
FRXOG�EH�DIIHFWHG�E\�DOO�LQKHUHQW�ZHDNQHVVHV�VWHPPLQJ�IURP�LWV�
retrospective design. Second, the metastatic lesions were only 
radiologically confirmed, and a histopathological confirmation 
process was not included in the analysis. Third, radiological 
interpretations were performed by one expert hepatobiliary 
UDGLRORJLVW��WKH�ULVN�RI�LQWHUREVHUYHU�YDULDELOLW\�FRXOG�KDYH�EHHQ�
DFNQRZOHGJHG�LI�WZR�UDGLRORJLVWV�KDG�GRQH�WKH�DVVHVVPHQWV�

CONCLUSION
'HVSLWH� WKH� ZHDNQHVVHV� PHQWLRQHG� DERYH�� ZH� FRQFOXGH� WKDW�
liver metastases are more frequently encountered in the right 
lobe than the left lobe and segment VIII is the most common site 
for metastatic lesions. Therefore, in cases with indeterminate 
liver lesions detected on CT scans of patients with colorectal 
cancer, there should be high suspicion of metastasis if the lesion 
is in the right lobe, particularly in segment VIII. The location of 
the primary colorectal tumor should not affect this approach.
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ABSTRACT
Objective: 
We aimed to investigate the relationship between the localization of colorectal carcinomas and 
the topographic distribution of metastatic liver lesions.

Material and Methods:
Patients diagnosed with colorectal cancer and metastatic liver lesions constituted the target 
population of this study. Demographic data, primary tumor localization, and data regarding liver 
metastases were retrieved and retrospectively reviewed. Patients’ files, endoscopy, and computed 
tomography reports were analyzed. In addition, data concerning segmental localization of the 
metastatic liver lesions based on the Couinaud classification were collected.

Results: 
Ninety-six patients were diagnosed with colorectal cancer with liver metastases during the study 
period. A total of 251 metastases were detected. The number of metastases was 169 (67.3%) in 
the right and 80 (31.9%) in the left lobe (p<0.0001). Evaluation regarding Couinaud classifica-
tion elucidated that the most frequently affected segment was segment VIII (23.1%), while 
segment 1 (i.e., caudate lobe) was the least commonly affected segment. The liver segments with 
the highest number of metastatic lesions were VIII, V, VII, VI, III, II, IV, and I, from greatest to 
least. There was no significant difference in the segmental distribution of metastases in patients 
with primary tumors in the right and left colon (p>0.05).

Conclusion: 
Liver metastases of colorectal cancer are significantly more common in the right lobe than the 
left lobe, irrespective of the location of the colorectal tumor. Segment VIII of the right lobe is the 
main target of metastases. 
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The review of the CT images elucidated that these 96 patients 
had 251 metastatic liver lesions in total. Among these metasta-
ses, 2 (0.8%) were localized in the caudate lobe, 80 (31.9%) in 
the left lobe, and 169 (67.3%) in the right lobe. The distribution 
of liver metastases as per primary (i.e., colorectal) tumor 
localization is exhibited in Table II.

Table II: Distribution of liver metastases as per primary tumor localization

Fifty-six (70%) of the 80 metastases in the left lobe were in the 
median segment (i.e., segment IV). Among the 169 metastases 
in the right lobe, 100 (59.2%) were localized in the anterior 
segments (segments V and VIII), while 69 (40.8%) were in the 
posterior segments (segments VI and VII).
Comparison of the right and left lobes regarding the distribution 
of the metastatic liver lesions revealed that colorectal carcino-
mas more frequently metastasized to the right lobe (p<0.05). 
However, there was no difference between the right and left 
colon tumors in this regard. In 77 patients whose primary tumor 
was in the left colon, 69% of the liver metastases were located 
in the right lobe, and 31% were in the left lobe. 
No significant difference was found in the segmental distribu-
tion of metastases in patients with primary tumors in the right 
and left colon (p>0.05). However, most metastases were found 
in the right lobe segments of the liver in both right (127/186; 
68%) and left (42/65; 64%) colon tumors.
Evaluation regarding Couinaud classification revealed that the 
most frequently affected segment was segment VIII (23.1%), 
while segment 1 (i.e., caudate lobe) was the least commonly 
affected segment by the distant metastases of colorectal cancer. 
The rates of metastases to different liver segments are displayed 
in Table III. In addition, tomographic views of metastatic liver 
lesions in segments 3 and 7 are shown in Figures 1 and 2.

Table III: Segmental distribution of liver metastases as per Couinaud 
                  classification

Figure 1: Unenhanced (A) and enhanced (B) axial computed tomography 
images of a metastatic liver lesion (arrow) in segment 7 of the right lobe

Figure 2: Unenhanced (A) and enhanced (B) axial computed tomography 
images of a metastatic liver lesion (arrow) in segment 3 of the left lobe

DISCUSSION
The liver is the most common target for metastatic colorectal 
cancer, and liver metastases play an essential role in the morbid-
ity and mortality of colorectal cancer (12). It was reported that 
approximately 10% of patients with primary operable colorectal 
carcinoma already had associated liver metastases at the time of 
GLDJQRVLV��,W�LV�DOVR�NQRZQ�WKDW�WKH�SUHVHQFH�RI�OLYHU�PHWDVWDVHV�
significantly worsens the prognosis and decreases the 5-year life 
expectancy in these patients (13). However, surgical resection is 
curative in 25% of the patients with isolated hepatic metastasis 
(14). Furthermore, it was stated that partial hepatic resection 
increased the 5-year survival rate from 5-10% to 30-40% in 
colorectal cancer patients with isolated liver metastases (10).
In line with the advances in surgical oncology, radiological 
imaging methods' importance increased in the diagnostic and 
therapeutic management of these patients (15). Radiological 
data regarding the number, size, and segmental distribution of 
metastatic liver lesions can guide the surgical management of 
these patients. The segmental anatomy of the liver was defined 
by Claude Couinaud, and the Couinaud classification is widely 
used for describing the segmental distribution of metastatic liver 
lesions (16,17). According to this classification, the liver is 
divided into eight segments by an imaginary line drawn through 
the hepatic and portal veins (18). This anatomical classification 
is significantly important because the frequent occurrence of 
liver metastases in colorectal carcinoma is associated with the 
anatomy of the blood flow to the liver (19). Of note, most of 
these metastases occur via the portal venous system. 

,W�LV�NQRZQ�WKDW�WKH�YROXPH�DQG�ZHLJKW�RI�WKH�ULJKW�OREH�RI�WKH�
liver are higher than the left lobe and the right lobe receives 
more portal blood flow than the left lobe (3). This fact can be 
considered the reason for detecting metastatic lesions more 
frequently in the right lobe than the left lobe (2,3,20). Rhu et al. 
ZRUNHG�RQ�SDWLHQWV�ZLWK�FRORUHFWDO�FDQFHU�ZKR�KDG�KLVWRSDWKR-
logically confirmed liver metastases (20). Among 652 metastat-
ic lesions, 398 (61%) were in the right liver lobe, while 254 
(39%) were detected in the left lobe. They reported that the 
right-to-left lobe metastatic lesion ratio was 1.57/1. We calculat-
ed this ratio as 2.11 (169/80). Similarly, Kadiyoran et al., who 
evaluated the segmental distribution of liver metastases in 
colorectal cancer patients, reported that the right-to-left lobe 
metastatic lesion ratio was 2.35 (21). They also noted that 
segment VIII was the most frequently involved liver segment in 
their cohort.
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INTRODUCTION
Colorectal carcinoma (CRC) is one of the most common types 
of cancer and causes of cancer-related death (1). In addition, the 
liver is the most common site for its metastasis (2,3).
The portal venous system constitutes one of the main routes for 
liver metastasis of colorectal cancer. Since the portal vein has a 
specific trajectory in the liver, it can be stated that colorectal 
cancer cells are conveyed to specific liver segments (4). 
Although numerous studies aimed to determine the relationship 
between primary colorectal tumor localization and the 
topographic distribution of liver metastases, this is still contro-
YHUVLDO�� ������� +RZHYHU�� LW� LV� NQRZQ� WKDW� HDUO\� GLDJQRVLV� RI�
metastatic disease prolongs patient survival in patients with 
colorectal carcinoma (7).
Radiological determination of the exact localization of the 
metastatic liver lesion is also essential for planning the surgical 
management of these patients (8,9). Based on this assessment, 
decisions regarding partial hepatectomy, metastasectomy, or 
interventional radiological methods are also given. It was 
reported that the 5-year patient survival rate could be increased 
from 5-10% to 30-40% in patients by liver resection in patients 
with metastatic colorectal cancer (10).
The Couinaud classification is widely used to describe function-

al liver anatomy (1,11). However, despite the above facts, litera-
ture analyzing the distribution of metastatic liver lesions in 
patients with colorectal cancer based on the Couinaud classifi-
cation is scarce (3). Therefore, this study aimed to investigate 
the relationship between the segmental distribution of liver 
metastases and the primary tumor localization in patients with 
colorectal cancer.

MATERIALS and METHODS
This research was approved by our institutional ethical review 
FRPPLWWHH� �7XUNL\H� <XNVHN� ,KWLVDV� +RVSLWDO� (WKLFDO� 5HYLHZ�
Committee- 2019/36). All procedures in this study fulfilled the 
HWKLFDO�VWDQGDUGV�UHSRUWHG�LQ�WKH�+HOVLQNL�'HFODUDWLRQ��:ULWWHQ�
informed consent was obtained from all study participants. 
Patients diagnosed with colorectal cancer with liver metastasis 
constituted the target population of this study. Patient data were 
retrospectively collected from electronic patient folders. These 
data included age, gender, primary tumor localization, and the 
data regarding the segmental distribution of liver metastases. In 
addition, the endoscopic and radiological data were retrieved 
from the patients' rectosigmoidoscopy, colonoscopy, and 
abdominopelvic computerized tomography (CT) reports and 
images. All abdominopelvic CT scans were performed by the 
same CT machine (Toshiba Activion 16, TSX-031A, 16-slice 
multidetector CT). Both unenhanced and enhanced images were 
obtained, and an experienced hepatobiliary radiologist reviewed 
all images. Data including localization of the primary colorectal 
tumor and number, size, and segmental localization of the 
metastatic liver lesions based on the Couinaud classification, 
were retrieved by retrospective review of the endoscopy reports 
and CT images.

Statistical analysis 
All statistical analyses were performed using the Statistical 
3DFNDJH� IRU�6RFLDO�6FLHQFHV� �6366�9������$UPRQN��1<��86��
software. A frequency distribution table was used to analyze the 
number of occurrences (frequency). In addition, the chi-square 
test was used to examine the differences between categorical 
variables to analyze the fit between expected and observed 
results.

RESULTS
Our retrospective review revealed that 185 patients were 
diagnosed with colorectal carcinoma during the study period. 
Among these patients, 96 had liver metastasis. While 63 
(65.6%) of these patients were male, 33 (34.4%) were female. 
The mean age of the male and female patients was 55±6 and 
57±7 years. The primary tumor localization of all patients is 
displayed in Table I.

Table I: Colorectal tumor localizations

,Q�OLQH�ZLWK�WKHVH�ILQGLQJV��+ROEURRN�HW�DO���ZKR�UHWURVSHFWLYHO\�
reviewed the patterns of colorectal liver metastases as per Coun-
inaud’s segments in 270 patients, documented an overall 
predominance of the right liver lobe metastases irrespective of 
the site of the primary colorectal cancer (22). These authors 
reported that segment VIII was the most frequently involved 
liver segment in their cohort. The involvement rate of this right 
lobe segment was calculated as 15,3%. In our study, segment 8 
was also the most commonly affected liver segment, with an 
involvement rate of 23,1%. The rate of metastasis to the right 
liver lobe was significantly higher than the left lobe in our study. 
This result is consistent with several previously published 
reports (2,3,20,21).

In the literature, there are several reports regarding the distribu-
tion of liver metastasis and the relation of these metastases to 
portal circulation (23-25). Some of these studies referred to 
double circulation theory and suggested that the distribution of 
liver metastases was characterized by a specific pattern. For 
example, Moore and Bridenbaugh et al., who investigated the 
distribution of portal blood flow in the liver using portal venog-
raphy, showed that a significant portion of the splenic venous 
inflow was distributed to the left lobe of the liver (25). In 
contrast, most of the blood from the superior mesenteric vein 
was distributed to the right lobe of the liver.
Serege et al., who defined the streamline phenomenon, reported 
that colorectal tumor cells reached specific liver regions 
depending on whether the portal venous drainage of the primary 
tumor was via the superior mesenteric or the inferior mesenteric 
vein (24). These authors reported that the bloodstream from the 
superior mesenteric vein (SMV) supposedly flowed more along 
the right margin of the portal vein (PV) to the right lobe of the 
liver. In contrast, blood from the inferior mesenteric vein (IMV) 
flowed more along the left margin of the PV, draining into the 
left lobe of the liver. The streamline phenomenon is based on the 
fact that the SMV is a straight upward continuation of the PV, 
while the IMV hinged at a 90° angle to join the splenic vein 
(SV) (4,24). This phenomenon was related to the distribution of 
the liver metastases of the mesenteric tumors (26).

Shirai et al. tested the streamline phenomenon with a study 
including 85 patients with liver metastasis originating from 
colorectal cancer and underwent curative hepatectomy (27). 
While 18 patients had a right colon tumor, 67 had a left-sided 
colon tumor. One hundred and 95 metastatic deposits were 
detected in these patients; 135 were in the right lobe, and 60 
were in the left lobe. In the right colon tumor group, 29 
metastatic lesions were in the right liver lobe, while three were 
in the left. On the other hand, in the left colon tumor group, 106 
metastatic foci were in the right lobe, and 57 were in the left 
lobe. Comparison of the metastatic lesions' distribution between 
patient groups with right and left colonic tumors revealed a 
significant difference regarding lobar distribution. They 
concluded that right colon cancers selectively involved the right 
lobe, while left colonic tumors involved the entire liver. Their 
findings supported the streamline phenomenon (24).
While it can be stated that the streamline phenomenon did not 
KDYH�FOLQLFDO�VLJQLILFDQFH��LW�LV�NQRZQ�WKDW�LW�KDV�JUHDW�VLJQLIL-

cance in portal circulation (20,24). The concept of streamlining 
suggests that the venous flows from the SMV and IMV are not 
fully mixed in the PV, resulting in a disproportionate blood flow 
to the right and left lobes of the liver. The streamline phenome-
non explains the fact that right colon tumor cells can reach the 
ULJKW�OREH�RI�WKH�OLYHU�WKURXJK�WKH�609��DQG�WKHUHIRUH�WKH�ULVN�RI�
metastasis to the right liver lobe is increased in these patients. 
However, this phenomenon cannot explain why left colon 
tumors predominantly metastasize to the right liver lobe. The 
fact that IMV usually joins the portal venous system at the level 
of or near the splenomesenteric junction and the exact location 
where the IMV opens to the portal venous system varies 
EHWZHHQ�SDWLHQWV�VKRXOG�EH�FRQVLGHUHG�ZKLOH�PDNLQJ�GHFLVLRQV�
based on this phenomenon (24,28).

$NWDQ�HW�DO��FRQGXFWHG�DQ�DXWRSV\�VWXG\�LQFOXGLQJ����FDVHV�DQG�
reported that IMV opened to the SV in 56.3%, the SMV in 
31.3%, and the splenomesenteric junction in 12.5% of the 
subjects (29). When these results are considered along with the 
streamline phenomenon, it can be proposed that more than 60% 
of the left colon tumors will metastasize to the left lobe of the 
liver via the IMV, which opens to the SV at a rate of 56.3% and 
the splenomesenteric junction at a rate of 12.5%. However, our 
study showed that left colon tumors metastasized to the right 
liver lobe in 69% and the left liver lobe in 31% of the patients. 
7KHVH�ILQGLQJV�GR�QRW�DOLJQ�ZLWK�WKH�UHVXOWV�$NWDQ�HW�DO��UHSRUWHG�
(29).
Some studies investigating the liver metastases of colorectal 
tumors focused on the weight and volumes of the liver lobes 
(3,6). In one of these studies, Schulz et al. detected that the ratio 
of the weight and volume of the right lobe of the liver to the 
ZHLJKW�DQG�YROXPH�RI�WKH�OHIW�OREH�ZDV����������%DVHG�RQ�WKLV�
finding, it was hypothesized that liver metastases occurring via 
the PV showed a homogeneous distribution, and thus the rate of 
right liver lobe metastases was twice as high as that of the 
metastases in the left lobe. Our results support this hypothesis 
since the ratio of the number of metastases observed in the right 
liver lobe to those in the left liver lobe was 2,11/1 in our cohort. 
Moreover, this ratio was similar in right and left colon tumors, 
with the former being 1.96/1 and the latter 2.18/1. These results 
are comparable to those obtained in the autopsy studies (29).

Desai et al. investigated the distribution of colorectal tumor 
metastases in the liver and found a significant relationship 
between the localization of the colorectal tumor and the distri-
bution of liver metastases (4). Our study showed no significant 
difference regarding the segmental distribution of metastases in 
patients with primary tumors in the right and left colon. Howev-
er, it showed that the direction of portal blood flow might be 
associated with the distribution of liver metastases and that the 
right colon tumors mostly metastasized to the right liver lobe. 
Similarly, liver metastases of the left colon carcinomas were 
mainly in the right liver lobe. Since the volume of the right liver 
lobe is twice as much as the left liver lobe and the diameter of 
the right PV is significantly larger than the left PV, and the exact 
location of the opening of IMV to the portal venous system 
varies from person to person; it can be concluded that left colon 
tumors may also metastasize to the right liver lobe.

Although numerous studies investigated the relationship 
between colorectal tumor localization and the topographic 
distribution of liver metastases, they did not reach a common 
conclusion (4,21,22,27). However, determining the distribution 
of liver metastases is very important in patients with colorectal 
cancer since the success of surgical resection depends on the 
number and localization of the metastatic lesions (30). Our 
study revealed that liver metastases were localized 2,1 times 
more frequently in the right liver lobe than the left liver lobe and 
that the main target was segment VIII of the right lobe, irrespec-
tive of the location of the primary colorectal tumor.

Our study has some limitations that must be considered while 
evaluating its findings. First, it is a retrospective study that 
FRXOG�EH�DIIHFWHG�E\�DOO�LQKHUHQW�ZHDNQHVVHV�VWHPPLQJ�IURP�LWV�
retrospective design. Second, the metastatic lesions were only 
radiologically confirmed, and a histopathological confirmation 
process was not included in the analysis. Third, radiological 
interpretations were performed by one expert hepatobiliary 
UDGLRORJLVW��WKH�ULVN�RI�LQWHUREVHUYHU�YDULDELOLW\�FRXOG�KDYH�EHHQ�
DFNQRZOHGJHG�LI�WZR�UDGLRORJLVWV�KDG�GRQH�WKH�DVVHVVPHQWV�

CONCLUSION
'HVSLWH� WKH� ZHDNQHVVHV� PHQWLRQHG� DERYH�� ZH� FRQFOXGH� WKDW�
liver metastases are more frequently encountered in the right 
lobe than the left lobe and segment VIII is the most common site 
for metastatic lesions. Therefore, in cases with indeterminate 
liver lesions detected on CT scans of patients with colorectal 
cancer, there should be high suspicion of metastasis if the lesion 
is in the right lobe, particularly in segment VIII. The location of 
the primary colorectal tumor should not affect this approach.
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ABSTRACT
Objective: 
We aimed to investigate the relationship between the localization of colorectal carcinomas and 
the topographic distribution of metastatic liver lesions.

Material and Methods:
Patients diagnosed with colorectal cancer and metastatic liver lesions constituted the target 
population of this study. Demographic data, primary tumor localization, and data regarding liver 
metastases were retrieved and retrospectively reviewed. Patients’ files, endoscopy, and computed 
tomography reports were analyzed. In addition, data concerning segmental localization of the 
metastatic liver lesions based on the Couinaud classification were collected.

Results: 
Ninety-six patients were diagnosed with colorectal cancer with liver metastases during the study 
period. A total of 251 metastases were detected. The number of metastases was 169 (67.3%) in 
the right and 80 (31.9%) in the left lobe (p<0.0001). Evaluation regarding Couinaud classifica-
tion elucidated that the most frequently affected segment was segment VIII (23.1%), while 
segment 1 (i.e., caudate lobe) was the least commonly affected segment. The liver segments with 
the highest number of metastatic lesions were VIII, V, VII, VI, III, II, IV, and I, from greatest to 
least. There was no significant difference in the segmental distribution of metastases in patients 
with primary tumors in the right and left colon (p>0.05).

Conclusion: 
Liver metastases of colorectal cancer are significantly more common in the right lobe than the 
left lobe, irrespective of the location of the colorectal tumor. Segment VIII of the right lobe is the 
main target of metastases. 
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The review of the CT images elucidated that these 96 patients 
had 251 metastatic liver lesions in total. Among these metasta-
ses, 2 (0.8%) were localized in the caudate lobe, 80 (31.9%) in 
the left lobe, and 169 (67.3%) in the right lobe. The distribution 
of liver metastases as per primary (i.e., colorectal) tumor 
localization is exhibited in Table II.

Table II: Distribution of liver metastases as per primary tumor localization

Fifty-six (70%) of the 80 metastases in the left lobe were in the 
median segment (i.e., segment IV). Among the 169 metastases 
in the right lobe, 100 (59.2%) were localized in the anterior 
segments (segments V and VIII), while 69 (40.8%) were in the 
posterior segments (segments VI and VII).
Comparison of the right and left lobes regarding the distribution 
of the metastatic liver lesions revealed that colorectal carcino-
mas more frequently metastasized to the right lobe (p<0.05). 
However, there was no difference between the right and left 
colon tumors in this regard. In 77 patients whose primary tumor 
was in the left colon, 69% of the liver metastases were located 
in the right lobe, and 31% were in the left lobe. 
No significant difference was found in the segmental distribu-
tion of metastases in patients with primary tumors in the right 
and left colon (p>0.05). However, most metastases were found 
in the right lobe segments of the liver in both right (127/186; 
68%) and left (42/65; 64%) colon tumors.
Evaluation regarding Couinaud classification revealed that the 
most frequently affected segment was segment VIII (23.1%), 
while segment 1 (i.e., caudate lobe) was the least commonly 
affected segment by the distant metastases of colorectal cancer. 
The rates of metastases to different liver segments are displayed 
in Table III. In addition, tomographic views of metastatic liver 
lesions in segments 3 and 7 are shown in Figures 1 and 2.

Table III: Segmental distribution of liver metastases as per Couinaud 
                  classification

Figure 1: Unenhanced (A) and enhanced (B) axial computed tomography 
images of a metastatic liver lesion (arrow) in segment 7 of the right lobe

Figure 2: Unenhanced (A) and enhanced (B) axial computed tomography 
images of a metastatic liver lesion (arrow) in segment 3 of the left lobe

DISCUSSION
The liver is the most common target for metastatic colorectal 
cancer, and liver metastases play an essential role in the morbid-
ity and mortality of colorectal cancer (12). It was reported that 
approximately 10% of patients with primary operable colorectal 
carcinoma already had associated liver metastases at the time of 
GLDJQRVLV��,W�LV�DOVR�NQRZQ�WKDW�WKH�SUHVHQFH�RI�OLYHU�PHWDVWDVHV�
significantly worsens the prognosis and decreases the 5-year life 
expectancy in these patients (13). However, surgical resection is 
curative in 25% of the patients with isolated hepatic metastasis 
(14). Furthermore, it was stated that partial hepatic resection 
increased the 5-year survival rate from 5-10% to 30-40% in 
colorectal cancer patients with isolated liver metastases (10).
In line with the advances in surgical oncology, radiological 
imaging methods' importance increased in the diagnostic and 
therapeutic management of these patients (15). Radiological 
data regarding the number, size, and segmental distribution of 
metastatic liver lesions can guide the surgical management of 
these patients. The segmental anatomy of the liver was defined 
by Claude Couinaud, and the Couinaud classification is widely 
used for describing the segmental distribution of metastatic liver 
lesions (16,17). According to this classification, the liver is 
divided into eight segments by an imaginary line drawn through 
the hepatic and portal veins (18). This anatomical classification 
is significantly important because the frequent occurrence of 
liver metastases in colorectal carcinoma is associated with the 
anatomy of the blood flow to the liver (19). Of note, most of 
these metastases occur via the portal venous system. 

,W�LV�NQRZQ�WKDW�WKH�YROXPH�DQG�ZHLJKW�RI�WKH�ULJKW�OREH�RI�WKH�
liver are higher than the left lobe and the right lobe receives 
more portal blood flow than the left lobe (3). This fact can be 
considered the reason for detecting metastatic lesions more 
frequently in the right lobe than the left lobe (2,3,20). Rhu et al. 
ZRUNHG�RQ�SDWLHQWV�ZLWK�FRORUHFWDO�FDQFHU�ZKR�KDG�KLVWRSDWKR-
logically confirmed liver metastases (20). Among 652 metastat-
ic lesions, 398 (61%) were in the right liver lobe, while 254 
(39%) were detected in the left lobe. They reported that the 
right-to-left lobe metastatic lesion ratio was 1.57/1. We calculat-
ed this ratio as 2.11 (169/80). Similarly, Kadiyoran et al., who 
evaluated the segmental distribution of liver metastases in 
colorectal cancer patients, reported that the right-to-left lobe 
metastatic lesion ratio was 2.35 (21). They also noted that 
segment VIII was the most frequently involved liver segment in 
their cohort.
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INTRODUCTION
Colorectal carcinoma (CRC) is one of the most common types 
of cancer and causes of cancer-related death (1). In addition, the 
liver is the most common site for its metastasis (2,3).
The portal venous system constitutes one of the main routes for 
liver metastasis of colorectal cancer. Since the portal vein has a 
specific trajectory in the liver, it can be stated that colorectal 
cancer cells are conveyed to specific liver segments (4). 
Although numerous studies aimed to determine the relationship 
between primary colorectal tumor localization and the 
topographic distribution of liver metastases, this is still contro-
YHUVLDO�� ������� +RZHYHU�� LW� LV� NQRZQ� WKDW� HDUO\� GLDJQRVLV� RI�
metastatic disease prolongs patient survival in patients with 
colorectal carcinoma (7).
Radiological determination of the exact localization of the 
metastatic liver lesion is also essential for planning the surgical 
management of these patients (8,9). Based on this assessment, 
decisions regarding partial hepatectomy, metastasectomy, or 
interventional radiological methods are also given. It was 
reported that the 5-year patient survival rate could be increased 
from 5-10% to 30-40% in patients by liver resection in patients 
with metastatic colorectal cancer (10).
The Couinaud classification is widely used to describe function-

al liver anatomy (1,11). However, despite the above facts, litera-
ture analyzing the distribution of metastatic liver lesions in 
patients with colorectal cancer based on the Couinaud classifi-
cation is scarce (3). Therefore, this study aimed to investigate 
the relationship between the segmental distribution of liver 
metastases and the primary tumor localization in patients with 
colorectal cancer.

MATERIALS and METHODS
This research was approved by our institutional ethical review 
FRPPLWWHH� �7XUNL\H� <XNVHN� ,KWLVDV� +RVSLWDO� (WKLFDO� 5HYLHZ�
Committee- 2019/36). All procedures in this study fulfilled the 
HWKLFDO�VWDQGDUGV�UHSRUWHG�LQ�WKH�+HOVLQNL�'HFODUDWLRQ��:ULWWHQ�
informed consent was obtained from all study participants. 
Patients diagnosed with colorectal cancer with liver metastasis 
constituted the target population of this study. Patient data were 
retrospectively collected from electronic patient folders. These 
data included age, gender, primary tumor localization, and the 
data regarding the segmental distribution of liver metastases. In 
addition, the endoscopic and radiological data were retrieved 
from the patients' rectosigmoidoscopy, colonoscopy, and 
abdominopelvic computerized tomography (CT) reports and 
images. All abdominopelvic CT scans were performed by the 
same CT machine (Toshiba Activion 16, TSX-031A, 16-slice 
multidetector CT). Both unenhanced and enhanced images were 
obtained, and an experienced hepatobiliary radiologist reviewed 
all images. Data including localization of the primary colorectal 
tumor and number, size, and segmental localization of the 
metastatic liver lesions based on the Couinaud classification, 
were retrieved by retrospective review of the endoscopy reports 
and CT images.

Statistical analysis 
All statistical analyses were performed using the Statistical 
3DFNDJH� IRU�6RFLDO�6FLHQFHV� �6366�9������$UPRQN��1<��86��
software. A frequency distribution table was used to analyze the 
number of occurrences (frequency). In addition, the chi-square 
test was used to examine the differences between categorical 
variables to analyze the fit between expected and observed 
results.

RESULTS
Our retrospective review revealed that 185 patients were 
diagnosed with colorectal carcinoma during the study period. 
Among these patients, 96 had liver metastasis. While 63 
(65.6%) of these patients were male, 33 (34.4%) were female. 
The mean age of the male and female patients was 55±6 and 
57±7 years. The primary tumor localization of all patients is 
displayed in Table I.

Table I: Colorectal tumor localizations

,Q�OLQH�ZLWK�WKHVH�ILQGLQJV��+ROEURRN�HW�DO���ZKR�UHWURVSHFWLYHO\�
reviewed the patterns of colorectal liver metastases as per Coun-
inaud’s segments in 270 patients, documented an overall 
predominance of the right liver lobe metastases irrespective of 
the site of the primary colorectal cancer (22). These authors 
reported that segment VIII was the most frequently involved 
liver segment in their cohort. The involvement rate of this right 
lobe segment was calculated as 15,3%. In our study, segment 8 
was also the most commonly affected liver segment, with an 
involvement rate of 23,1%. The rate of metastasis to the right 
liver lobe was significantly higher than the left lobe in our study. 
This result is consistent with several previously published 
reports (2,3,20,21).

In the literature, there are several reports regarding the distribu-
tion of liver metastasis and the relation of these metastases to 
portal circulation (23-25). Some of these studies referred to 
double circulation theory and suggested that the distribution of 
liver metastases was characterized by a specific pattern. For 
example, Moore and Bridenbaugh et al., who investigated the 
distribution of portal blood flow in the liver using portal venog-
raphy, showed that a significant portion of the splenic venous 
inflow was distributed to the left lobe of the liver (25). In 
contrast, most of the blood from the superior mesenteric vein 
was distributed to the right lobe of the liver.
Serege et al., who defined the streamline phenomenon, reported 
that colorectal tumor cells reached specific liver regions 
depending on whether the portal venous drainage of the primary 
tumor was via the superior mesenteric or the inferior mesenteric 
vein (24). These authors reported that the bloodstream from the 
superior mesenteric vein (SMV) supposedly flowed more along 
the right margin of the portal vein (PV) to the right lobe of the 
liver. In contrast, blood from the inferior mesenteric vein (IMV) 
flowed more along the left margin of the PV, draining into the 
left lobe of the liver. The streamline phenomenon is based on the 
fact that the SMV is a straight upward continuation of the PV, 
while the IMV hinged at a 90° angle to join the splenic vein 
(SV) (4,24). This phenomenon was related to the distribution of 
the liver metastases of the mesenteric tumors (26).

Shirai et al. tested the streamline phenomenon with a study 
including 85 patients with liver metastasis originating from 
colorectal cancer and underwent curative hepatectomy (27). 
While 18 patients had a right colon tumor, 67 had a left-sided 
colon tumor. One hundred and 95 metastatic deposits were 
detected in these patients; 135 were in the right lobe, and 60 
were in the left lobe. In the right colon tumor group, 29 
metastatic lesions were in the right liver lobe, while three were 
in the left. On the other hand, in the left colon tumor group, 106 
metastatic foci were in the right lobe, and 57 were in the left 
lobe. Comparison of the metastatic lesions' distribution between 
patient groups with right and left colonic tumors revealed a 
significant difference regarding lobar distribution. They 
concluded that right colon cancers selectively involved the right 
lobe, while left colonic tumors involved the entire liver. Their 
findings supported the streamline phenomenon (24).
While it can be stated that the streamline phenomenon did not 
KDYH�FOLQLFDO�VLJQLILFDQFH��LW�LV�NQRZQ�WKDW�LW�KDV�JUHDW�VLJQLIL-

cance in portal circulation (20,24). The concept of streamlining 
suggests that the venous flows from the SMV and IMV are not 
fully mixed in the PV, resulting in a disproportionate blood flow 
to the right and left lobes of the liver. The streamline phenome-
non explains the fact that right colon tumor cells can reach the 
ULJKW�OREH�RI�WKH�OLYHU�WKURXJK�WKH�609��DQG�WKHUHIRUH�WKH�ULVN�RI�
metastasis to the right liver lobe is increased in these patients. 
However, this phenomenon cannot explain why left colon 
tumors predominantly metastasize to the right liver lobe. The 
fact that IMV usually joins the portal venous system at the level 
of or near the splenomesenteric junction and the exact location 
where the IMV opens to the portal venous system varies 
EHWZHHQ�SDWLHQWV�VKRXOG�EH�FRQVLGHUHG�ZKLOH�PDNLQJ�GHFLVLRQV�
based on this phenomenon (24,28).

$NWDQ�HW�DO��FRQGXFWHG�DQ�DXWRSV\�VWXG\�LQFOXGLQJ����FDVHV�DQG�
reported that IMV opened to the SV in 56.3%, the SMV in 
31.3%, and the splenomesenteric junction in 12.5% of the 
subjects (29). When these results are considered along with the 
streamline phenomenon, it can be proposed that more than 60% 
of the left colon tumors will metastasize to the left lobe of the 
liver via the IMV, which opens to the SV at a rate of 56.3% and 
the splenomesenteric junction at a rate of 12.5%. However, our 
study showed that left colon tumors metastasized to the right 
liver lobe in 69% and the left liver lobe in 31% of the patients. 
7KHVH�ILQGLQJV�GR�QRW�DOLJQ�ZLWK�WKH�UHVXOWV�$NWDQ�HW�DO��UHSRUWHG�
(29).
Some studies investigating the liver metastases of colorectal 
tumors focused on the weight and volumes of the liver lobes 
(3,6). In one of these studies, Schulz et al. detected that the ratio 
of the weight and volume of the right lobe of the liver to the 
ZHLJKW�DQG�YROXPH�RI�WKH�OHIW�OREH�ZDV����������%DVHG�RQ�WKLV�
finding, it was hypothesized that liver metastases occurring via 
the PV showed a homogeneous distribution, and thus the rate of 
right liver lobe metastases was twice as high as that of the 
metastases in the left lobe. Our results support this hypothesis 
since the ratio of the number of metastases observed in the right 
liver lobe to those in the left liver lobe was 2,11/1 in our cohort. 
Moreover, this ratio was similar in right and left colon tumors, 
with the former being 1.96/1 and the latter 2.18/1. These results 
are comparable to those obtained in the autopsy studies (29).

Desai et al. investigated the distribution of colorectal tumor 
metastases in the liver and found a significant relationship 
between the localization of the colorectal tumor and the distri-
bution of liver metastases (4). Our study showed no significant 
difference regarding the segmental distribution of metastases in 
patients with primary tumors in the right and left colon. Howev-
er, it showed that the direction of portal blood flow might be 
associated with the distribution of liver metastases and that the 
right colon tumors mostly metastasized to the right liver lobe. 
Similarly, liver metastases of the left colon carcinomas were 
mainly in the right liver lobe. Since the volume of the right liver 
lobe is twice as much as the left liver lobe and the diameter of 
the right PV is significantly larger than the left PV, and the exact 
location of the opening of IMV to the portal venous system 
varies from person to person; it can be concluded that left colon 
tumors may also metastasize to the right liver lobe.

Although numerous studies investigated the relationship 
between colorectal tumor localization and the topographic 
distribution of liver metastases, they did not reach a common 
conclusion (4,21,22,27). However, determining the distribution 
of liver metastases is very important in patients with colorectal 
cancer since the success of surgical resection depends on the 
number and localization of the metastatic lesions (30). Our 
study revealed that liver metastases were localized 2,1 times 
more frequently in the right liver lobe than the left liver lobe and 
that the main target was segment VIII of the right lobe, irrespec-
tive of the location of the primary colorectal tumor.

Our study has some limitations that must be considered while 
evaluating its findings. First, it is a retrospective study that 
FRXOG�EH�DIIHFWHG�E\�DOO�LQKHUHQW�ZHDNQHVVHV�VWHPPLQJ�IURP�LWV�
retrospective design. Second, the metastatic lesions were only 
radiologically confirmed, and a histopathological confirmation 
process was not included in the analysis. Third, radiological 
interpretations were performed by one expert hepatobiliary 
UDGLRORJLVW��WKH�ULVN�RI�LQWHUREVHUYHU�YDULDELOLW\�FRXOG�KDYH�EHHQ�
DFNQRZOHGJHG�LI�WZR�UDGLRORJLVWV�KDG�GRQH�WKH�DVVHVVPHQWV�

CONCLUSION
'HVSLWH� WKH� ZHDNQHVVHV� PHQWLRQHG� DERYH�� ZH� FRQFOXGH� WKDW�
liver metastases are more frequently encountered in the right 
lobe than the left lobe and segment VIII is the most common site 
for metastatic lesions. Therefore, in cases with indeterminate 
liver lesions detected on CT scans of patients with colorectal 
cancer, there should be high suspicion of metastasis if the lesion 
is in the right lobe, particularly in segment VIII. The location of 
the primary colorectal tumor should not affect this approach.
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ABSTRACT
Objective: 
We aimed to investigate the relationship between the localization of colorectal carcinomas and 
the topographic distribution of metastatic liver lesions.

Material and Methods:
Patients diagnosed with colorectal cancer and metastatic liver lesions constituted the target 
population of this study. Demographic data, primary tumor localization, and data regarding liver 
metastases were retrieved and retrospectively reviewed. Patients’ files, endoscopy, and computed 
tomography reports were analyzed. In addition, data concerning segmental localization of the 
metastatic liver lesions based on the Couinaud classification were collected.

Results: 
Ninety-six patients were diagnosed with colorectal cancer with liver metastases during the study 
period. A total of 251 metastases were detected. The number of metastases was 169 (67.3%) in 
the right and 80 (31.9%) in the left lobe (p<0.0001). Evaluation regarding Couinaud classifica-
tion elucidated that the most frequently affected segment was segment VIII (23.1%), while 
segment 1 (i.e., caudate lobe) was the least commonly affected segment. The liver segments with 
the highest number of metastatic lesions were VIII, V, VII, VI, III, II, IV, and I, from greatest to 
least. There was no significant difference in the segmental distribution of metastases in patients 
with primary tumors in the right and left colon (p>0.05).

Conclusion: 
Liver metastases of colorectal cancer are significantly more common in the right lobe than the 
left lobe, irrespective of the location of the colorectal tumor. Segment VIII of the right lobe is the 
main target of metastases. 
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Colorectal Carcinoma, Liver Metastasis, Segmental Distribution, Couinaud Classification
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The review of the CT images elucidated that these 96 patients 
had 251 metastatic liver lesions in total. Among these metasta-
ses, 2 (0.8%) were localized in the caudate lobe, 80 (31.9%) in 
the left lobe, and 169 (67.3%) in the right lobe. The distribution 
of liver metastases as per primary (i.e., colorectal) tumor 
localization is exhibited in Table II.

Table II: Distribution of liver metastases as per primary tumor localization

Fifty-six (70%) of the 80 metastases in the left lobe were in the 
median segment (i.e., segment IV). Among the 169 metastases 
in the right lobe, 100 (59.2%) were localized in the anterior 
segments (segments V and VIII), while 69 (40.8%) were in the 
posterior segments (segments VI and VII).
Comparison of the right and left lobes regarding the distribution 
of the metastatic liver lesions revealed that colorectal carcino-
mas more frequently metastasized to the right lobe (p<0.05). 
However, there was no difference between the right and left 
colon tumors in this regard. In 77 patients whose primary tumor 
was in the left colon, 69% of the liver metastases were located 
in the right lobe, and 31% were in the left lobe. 
No significant difference was found in the segmental distribu-
tion of metastases in patients with primary tumors in the right 
and left colon (p>0.05). However, most metastases were found 
in the right lobe segments of the liver in both right (127/186; 
68%) and left (42/65; 64%) colon tumors.
Evaluation regarding Couinaud classification revealed that the 
most frequently affected segment was segment VIII (23.1%), 
while segment 1 (i.e., caudate lobe) was the least commonly 
affected segment by the distant metastases of colorectal cancer. 
The rates of metastases to different liver segments are displayed 
in Table III. In addition, tomographic views of metastatic liver 
lesions in segments 3 and 7 are shown in Figures 1 and 2.

Table III: Segmental distribution of liver metastases as per Couinaud 
                  classification

Figure 1: Unenhanced (A) and enhanced (B) axial computed tomography 
images of a metastatic liver lesion (arrow) in segment 7 of the right lobe

Figure 2: Unenhanced (A) and enhanced (B) axial computed tomography 
images of a metastatic liver lesion (arrow) in segment 3 of the left lobe

DISCUSSION
The liver is the most common target for metastatic colorectal 
cancer, and liver metastases play an essential role in the morbid-
ity and mortality of colorectal cancer (12). It was reported that 
approximately 10% of patients with primary operable colorectal 
carcinoma already had associated liver metastases at the time of 
GLDJQRVLV��,W�LV�DOVR�NQRZQ�WKDW�WKH�SUHVHQFH�RI�OLYHU�PHWDVWDVHV�
significantly worsens the prognosis and decreases the 5-year life 
expectancy in these patients (13). However, surgical resection is 
curative in 25% of the patients with isolated hepatic metastasis 
(14). Furthermore, it was stated that partial hepatic resection 
increased the 5-year survival rate from 5-10% to 30-40% in 
colorectal cancer patients with isolated liver metastases (10).
In line with the advances in surgical oncology, radiological 
imaging methods' importance increased in the diagnostic and 
therapeutic management of these patients (15). Radiological 
data regarding the number, size, and segmental distribution of 
metastatic liver lesions can guide the surgical management of 
these patients. The segmental anatomy of the liver was defined 
by Claude Couinaud, and the Couinaud classification is widely 
used for describing the segmental distribution of metastatic liver 
lesions (16,17). According to this classification, the liver is 
divided into eight segments by an imaginary line drawn through 
the hepatic and portal veins (18). This anatomical classification 
is significantly important because the frequent occurrence of 
liver metastases in colorectal carcinoma is associated with the 
anatomy of the blood flow to the liver (19). Of note, most of 
these metastases occur via the portal venous system. 

,W�LV�NQRZQ�WKDW�WKH�YROXPH�DQG�ZHLJKW�RI�WKH�ULJKW�OREH�RI�WKH�
liver are higher than the left lobe and the right lobe receives 
more portal blood flow than the left lobe (3). This fact can be 
considered the reason for detecting metastatic lesions more 
frequently in the right lobe than the left lobe (2,3,20). Rhu et al. 
ZRUNHG�RQ�SDWLHQWV�ZLWK�FRORUHFWDO�FDQFHU�ZKR�KDG�KLVWRSDWKR-
logically confirmed liver metastases (20). Among 652 metastat-
ic lesions, 398 (61%) were in the right liver lobe, while 254 
(39%) were detected in the left lobe. They reported that the 
right-to-left lobe metastatic lesion ratio was 1.57/1. We calculat-
ed this ratio as 2.11 (169/80). Similarly, Kadiyoran et al., who 
evaluated the segmental distribution of liver metastases in 
colorectal cancer patients, reported that the right-to-left lobe 
metastatic lesion ratio was 2.35 (21). They also noted that 
segment VIII was the most frequently involved liver segment in 
their cohort.
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INTRODUCTION
Colorectal carcinoma (CRC) is one of the most common types 
of cancer and causes of cancer-related death (1). In addition, the 
liver is the most common site for its metastasis (2,3).
The portal venous system constitutes one of the main routes for 
liver metastasis of colorectal cancer. Since the portal vein has a 
specific trajectory in the liver, it can be stated that colorectal 
cancer cells are conveyed to specific liver segments (4). 
Although numerous studies aimed to determine the relationship 
between primary colorectal tumor localization and the 
topographic distribution of liver metastases, this is still contro-
YHUVLDO�� ������� +RZHYHU�� LW� LV� NQRZQ� WKDW� HDUO\� GLDJQRVLV� RI�
metastatic disease prolongs patient survival in patients with 
colorectal carcinoma (7).
Radiological determination of the exact localization of the 
metastatic liver lesion is also essential for planning the surgical 
management of these patients (8,9). Based on this assessment, 
decisions regarding partial hepatectomy, metastasectomy, or 
interventional radiological methods are also given. It was 
reported that the 5-year patient survival rate could be increased 
from 5-10% to 30-40% in patients by liver resection in patients 
with metastatic colorectal cancer (10).
The Couinaud classification is widely used to describe function-

al liver anatomy (1,11). However, despite the above facts, litera-
ture analyzing the distribution of metastatic liver lesions in 
patients with colorectal cancer based on the Couinaud classifi-
cation is scarce (3). Therefore, this study aimed to investigate 
the relationship between the segmental distribution of liver 
metastases and the primary tumor localization in patients with 
colorectal cancer.

MATERIALS and METHODS
This research was approved by our institutional ethical review 
FRPPLWWHH� �7XUNL\H� <XNVHN� ,KWLVDV� +RVSLWDO� (WKLFDO� 5HYLHZ�
Committee- 2019/36). All procedures in this study fulfilled the 
HWKLFDO�VWDQGDUGV�UHSRUWHG�LQ�WKH�+HOVLQNL�'HFODUDWLRQ��:ULWWHQ�
informed consent was obtained from all study participants. 
Patients diagnosed with colorectal cancer with liver metastasis 
constituted the target population of this study. Patient data were 
retrospectively collected from electronic patient folders. These 
data included age, gender, primary tumor localization, and the 
data regarding the segmental distribution of liver metastases. In 
addition, the endoscopic and radiological data were retrieved 
from the patients' rectosigmoidoscopy, colonoscopy, and 
abdominopelvic computerized tomography (CT) reports and 
images. All abdominopelvic CT scans were performed by the 
same CT machine (Toshiba Activion 16, TSX-031A, 16-slice 
multidetector CT). Both unenhanced and enhanced images were 
obtained, and an experienced hepatobiliary radiologist reviewed 
all images. Data including localization of the primary colorectal 
tumor and number, size, and segmental localization of the 
metastatic liver lesions based on the Couinaud classification, 
were retrieved by retrospective review of the endoscopy reports 
and CT images.

Statistical analysis 
All statistical analyses were performed using the Statistical 
3DFNDJH� IRU�6RFLDO�6FLHQFHV� �6366�9������$UPRQN��1<��86��
software. A frequency distribution table was used to analyze the 
number of occurrences (frequency). In addition, the chi-square 
test was used to examine the differences between categorical 
variables to analyze the fit between expected and observed 
results.

RESULTS
Our retrospective review revealed that 185 patients were 
diagnosed with colorectal carcinoma during the study period. 
Among these patients, 96 had liver metastasis. While 63 
(65.6%) of these patients were male, 33 (34.4%) were female. 
The mean age of the male and female patients was 55±6 and 
57±7 years. The primary tumor localization of all patients is 
displayed in Table I.

Table I: Colorectal tumor localizations

.XWOXWXUN�6DKLQ�1��HW�DO�$NG�0HG�-�����������
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,Q�OLQH�ZLWK�WKHVH�ILQGLQJV��+ROEURRN�HW�DO���ZKR�UHWURVSHFWLYHO\�
reviewed the patterns of colorectal liver metastases as per Coun-
inaud’s segments in 270 patients, documented an overall 
predominance of the right liver lobe metastases irrespective of 
the site of the primary colorectal cancer (22). These authors 
reported that segment VIII was the most frequently involved 
liver segment in their cohort. The involvement rate of this right 
lobe segment was calculated as 15,3%. In our study, segment 8 
was also the most commonly affected liver segment, with an 
involvement rate of 23,1%. The rate of metastasis to the right 
liver lobe was significantly higher than the left lobe in our study. 
This result is consistent with several previously published 
reports (2,3,20,21).

In the literature, there are several reports regarding the distribu-
tion of liver metastasis and the relation of these metastases to 
portal circulation (23-25). Some of these studies referred to 
double circulation theory and suggested that the distribution of 
liver metastases was characterized by a specific pattern. For 
example, Moore and Bridenbaugh et al., who investigated the 
distribution of portal blood flow in the liver using portal venog-
raphy, showed that a significant portion of the splenic venous 
inflow was distributed to the left lobe of the liver (25). In 
contrast, most of the blood from the superior mesenteric vein 
was distributed to the right lobe of the liver.
Serege et al., who defined the streamline phenomenon, reported 
that colorectal tumor cells reached specific liver regions 
depending on whether the portal venous drainage of the primary 
tumor was via the superior mesenteric or the inferior mesenteric 
vein (24). These authors reported that the bloodstream from the 
superior mesenteric vein (SMV) supposedly flowed more along 
the right margin of the portal vein (PV) to the right lobe of the 
liver. In contrast, blood from the inferior mesenteric vein (IMV) 
flowed more along the left margin of the PV, draining into the 
left lobe of the liver. The streamline phenomenon is based on the 
fact that the SMV is a straight upward continuation of the PV, 
while the IMV hinged at a 90° angle to join the splenic vein 
(SV) (4,24). This phenomenon was related to the distribution of 
the liver metastases of the mesenteric tumors (26).

Shirai et al. tested the streamline phenomenon with a study 
including 85 patients with liver metastasis originating from 
colorectal cancer and underwent curative hepatectomy (27). 
While 18 patients had a right colon tumor, 67 had a left-sided 
colon tumor. One hundred and 95 metastatic deposits were 
detected in these patients; 135 were in the right lobe, and 60 
were in the left lobe. In the right colon tumor group, 29 
metastatic lesions were in the right liver lobe, while three were 
in the left. On the other hand, in the left colon tumor group, 106 
metastatic foci were in the right lobe, and 57 were in the left 
lobe. Comparison of the metastatic lesions' distribution between 
patient groups with right and left colonic tumors revealed a 
significant difference regarding lobar distribution. They 
concluded that right colon cancers selectively involved the right 
lobe, while left colonic tumors involved the entire liver. Their 
findings supported the streamline phenomenon (24).
While it can be stated that the streamline phenomenon did not 
KDYH�FOLQLFDO�VLJQLILFDQFH��LW�LV�NQRZQ�WKDW�LW�KDV�JUHDW�VLJQLIL-

cance in portal circulation (20,24). The concept of streamlining 
suggests that the venous flows from the SMV and IMV are not 
fully mixed in the PV, resulting in a disproportionate blood flow 
to the right and left lobes of the liver. The streamline phenome-
non explains the fact that right colon tumor cells can reach the 
ULJKW�OREH�RI�WKH�OLYHU�WKURXJK�WKH�609��DQG�WKHUHIRUH�WKH�ULVN�RI�
metastasis to the right liver lobe is increased in these patients. 
However, this phenomenon cannot explain why left colon 
tumors predominantly metastasize to the right liver lobe. The 
fact that IMV usually joins the portal venous system at the level 
of or near the splenomesenteric junction and the exact location 
where the IMV opens to the portal venous system varies 
EHWZHHQ�SDWLHQWV�VKRXOG�EH�FRQVLGHUHG�ZKLOH�PDNLQJ�GHFLVLRQV�
based on this phenomenon (24,28).

$NWDQ�HW�DO��FRQGXFWHG�DQ�DXWRSV\�VWXG\�LQFOXGLQJ����FDVHV�DQG�
reported that IMV opened to the SV in 56.3%, the SMV in 
31.3%, and the splenomesenteric junction in 12.5% of the 
subjects (29). When these results are considered along with the 
streamline phenomenon, it can be proposed that more than 60% 
of the left colon tumors will metastasize to the left lobe of the 
liver via the IMV, which opens to the SV at a rate of 56.3% and 
the splenomesenteric junction at a rate of 12.5%. However, our 
study showed that left colon tumors metastasized to the right 
liver lobe in 69% and the left liver lobe in 31% of the patients. 
7KHVH�ILQGLQJV�GR�QRW�DOLJQ�ZLWK�WKH�UHVXOWV�$NWDQ�HW�DO��UHSRUWHG�
(29).
Some studies investigating the liver metastases of colorectal 
tumors focused on the weight and volumes of the liver lobes 
(3,6). In one of these studies, Schulz et al. detected that the ratio 
of the weight and volume of the right lobe of the liver to the 
ZHLJKW�DQG�YROXPH�RI�WKH�OHIW�OREH�ZDV����������%DVHG�RQ�WKLV�
finding, it was hypothesized that liver metastases occurring via 
the PV showed a homogeneous distribution, and thus the rate of 
right liver lobe metastases was twice as high as that of the 
metastases in the left lobe. Our results support this hypothesis 
since the ratio of the number of metastases observed in the right 
liver lobe to those in the left liver lobe was 2,11/1 in our cohort. 
Moreover, this ratio was similar in right and left colon tumors, 
with the former being 1.96/1 and the latter 2.18/1. These results 
are comparable to those obtained in the autopsy studies (29).

Desai et al. investigated the distribution of colorectal tumor 
metastases in the liver and found a significant relationship 
between the localization of the colorectal tumor and the distri-
bution of liver metastases (4). Our study showed no significant 
difference regarding the segmental distribution of metastases in 
patients with primary tumors in the right and left colon. Howev-
er, it showed that the direction of portal blood flow might be 
associated with the distribution of liver metastases and that the 
right colon tumors mostly metastasized to the right liver lobe. 
Similarly, liver metastases of the left colon carcinomas were 
mainly in the right liver lobe. Since the volume of the right liver 
lobe is twice as much as the left liver lobe and the diameter of 
the right PV is significantly larger than the left PV, and the exact 
location of the opening of IMV to the portal venous system 
varies from person to person; it can be concluded that left colon 
tumors may also metastasize to the right liver lobe.

Although numerous studies investigated the relationship 
between colorectal tumor localization and the topographic 
distribution of liver metastases, they did not reach a common 
conclusion (4,21,22,27). However, determining the distribution 
of liver metastases is very important in patients with colorectal 
cancer since the success of surgical resection depends on the 
number and localization of the metastatic lesions (30). Our 
study revealed that liver metastases were localized 2,1 times 
more frequently in the right liver lobe than the left liver lobe and 
that the main target was segment VIII of the right lobe, irrespec-
tive of the location of the primary colorectal tumor.

Our study has some limitations that must be considered while 
evaluating its findings. First, it is a retrospective study that 
FRXOG�EH�DIIHFWHG�E\�DOO�LQKHUHQW�ZHDNQHVVHV�VWHPPLQJ�IURP�LWV�
retrospective design. Second, the metastatic lesions were only 
radiologically confirmed, and a histopathological confirmation 
process was not included in the analysis. Third, radiological 
interpretations were performed by one expert hepatobiliary 
UDGLRORJLVW��WKH�ULVN�RI�LQWHUREVHUYHU�YDULDELOLW\�FRXOG�KDYH�EHHQ�
DFNQRZOHGJHG�LI�WZR�UDGLRORJLVWV�KDG�GRQH�WKH�DVVHVVPHQWV�

CONCLUSION
'HVSLWH� WKH� ZHDNQHVVHV� PHQWLRQHG� DERYH�� ZH� FRQFOXGH� WKDW�
liver metastases are more frequently encountered in the right 
lobe than the left lobe and segment VIII is the most common site 
for metastatic lesions. Therefore, in cases with indeterminate 
liver lesions detected on CT scans of patients with colorectal 
cancer, there should be high suspicion of metastasis if the lesion 
is in the right lobe, particularly in segment VIII. The location of 
the primary colorectal tumor should not affect this approach.

Ethical Committee Approval
This research was approved by our institutional ethical review 
FRPPLWWHH� �7XUNL\H� <XNVHN� ,KWLVDV� +RVSLWDO� (WKLFDO� 5HYLHZ�
Committee- 2019/36). All procedures in this study fulfilled the 
HWKLFDO�VWDQGDUGV�UHSRUWHG�LQ�WKH�+HOVLQNL�'HFODUDWLRQ�

Informed Consent: 
Written informed consent was obtained from all study partici-
SDQWV�DFFRUGLQJ�WR�WKH�+HOVLQNL�'HFODUDWLRQ�

Author Contributions: 
&RQFHSW�� 1�.�6��� *�.�� 'HVLJQ�� 1�.�6��� .�1�$�� 6XSHUYLVLRQ��
1�.�6��� *�.�� 5HVRXUFHV�� 1�.�6��� .�1�$�� 0DWHULDOV�� *�.���
.�1�$��'DWD�&ROOHFWLRQ�DQG�3URFHVVLQJ��*�.���.�1�$��$QDO\VLV�
RU� ,QWHUSUHWDWLRQ�� 1�.�6��� .�1�$�� /LWHUDWXUH� 6HDUFK�� *�.���
.�1�$�� :ULWLQJ� 0DQXVFULSW�� 1�.�6��� *�.�� &ULWLFDO� 5HYLHZ��
1�.�6���*�.�

Conflicts of Interest: 
The authors declare no conflicts of interest

Financial Disclosure: 
The authors declare that this study has received no financial 
support.



ABSTRACT
Objective: 
We aimed to investigate the relationship between the localization of colorectal carcinomas and 
the topographic distribution of metastatic liver lesions.

Material and Methods:
Patients diagnosed with colorectal cancer and metastatic liver lesions constituted the target 
population of this study. Demographic data, primary tumor localization, and data regarding liver 
metastases were retrieved and retrospectively reviewed. Patients’ files, endoscopy, and computed 
tomography reports were analyzed. In addition, data concerning segmental localization of the 
metastatic liver lesions based on the Couinaud classification were collected.

Results: 
Ninety-six patients were diagnosed with colorectal cancer with liver metastases during the study 
period. A total of 251 metastases were detected. The number of metastases was 169 (67.3%) in 
the right and 80 (31.9%) in the left lobe (p<0.0001). Evaluation regarding Couinaud classifica-
tion elucidated that the most frequently affected segment was segment VIII (23.1%), while 
segment 1 (i.e., caudate lobe) was the least commonly affected segment. The liver segments with 
the highest number of metastatic lesions were VIII, V, VII, VI, III, II, IV, and I, from greatest to 
least. There was no significant difference in the segmental distribution of metastases in patients 
with primary tumors in the right and left colon (p>0.05).

Conclusion: 
Liver metastases of colorectal cancer are significantly more common in the right lobe than the 
left lobe, irrespective of the location of the colorectal tumor. Segment VIII of the right lobe is the 
main target of metastases. 

Key Words: 
Colorectal Carcinoma, Liver Metastasis, Segmental Distribution, Couinaud Classification
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The review of the CT images elucidated that these 96 patients 
had 251 metastatic liver lesions in total. Among these metasta-
ses, 2 (0.8%) were localized in the caudate lobe, 80 (31.9%) in 
the left lobe, and 169 (67.3%) in the right lobe. The distribution 
of liver metastases as per primary (i.e., colorectal) tumor 
localization is exhibited in Table II.

Table II: Distribution of liver metastases as per primary tumor localization

Fifty-six (70%) of the 80 metastases in the left lobe were in the 
median segment (i.e., segment IV). Among the 169 metastases 
in the right lobe, 100 (59.2%) were localized in the anterior 
segments (segments V and VIII), while 69 (40.8%) were in the 
posterior segments (segments VI and VII).
Comparison of the right and left lobes regarding the distribution 
of the metastatic liver lesions revealed that colorectal carcino-
mas more frequently metastasized to the right lobe (p<0.05). 
However, there was no difference between the right and left 
colon tumors in this regard. In 77 patients whose primary tumor 
was in the left colon, 69% of the liver metastases were located 
in the right lobe, and 31% were in the left lobe. 
No significant difference was found in the segmental distribu-
tion of metastases in patients with primary tumors in the right 
and left colon (p>0.05). However, most metastases were found 
in the right lobe segments of the liver in both right (127/186; 
68%) and left (42/65; 64%) colon tumors.
Evaluation regarding Couinaud classification revealed that the 
most frequently affected segment was segment VIII (23.1%), 
while segment 1 (i.e., caudate lobe) was the least commonly 
affected segment by the distant metastases of colorectal cancer. 
The rates of metastases to different liver segments are displayed 
in Table III. In addition, tomographic views of metastatic liver 
lesions in segments 3 and 7 are shown in Figures 1 and 2.

Table III: Segmental distribution of liver metastases as per Couinaud 
                  classification

Figure 1: Unenhanced (A) and enhanced (B) axial computed tomography 
images of a metastatic liver lesion (arrow) in segment 7 of the right lobe

Figure 2: Unenhanced (A) and enhanced (B) axial computed tomography 
images of a metastatic liver lesion (arrow) in segment 3 of the left lobe

DISCUSSION
The liver is the most common target for metastatic colorectal 
cancer, and liver metastases play an essential role in the morbid-
ity and mortality of colorectal cancer (12). It was reported that 
approximately 10% of patients with primary operable colorectal 
carcinoma already had associated liver metastases at the time of 
GLDJQRVLV��,W�LV�DOVR�NQRZQ�WKDW�WKH�SUHVHQFH�RI�OLYHU�PHWDVWDVHV�
significantly worsens the prognosis and decreases the 5-year life 
expectancy in these patients (13). However, surgical resection is 
curative in 25% of the patients with isolated hepatic metastasis 
(14). Furthermore, it was stated that partial hepatic resection 
increased the 5-year survival rate from 5-10% to 30-40% in 
colorectal cancer patients with isolated liver metastases (10).
In line with the advances in surgical oncology, radiological 
imaging methods' importance increased in the diagnostic and 
therapeutic management of these patients (15). Radiological 
data regarding the number, size, and segmental distribution of 
metastatic liver lesions can guide the surgical management of 
these patients. The segmental anatomy of the liver was defined 
by Claude Couinaud, and the Couinaud classification is widely 
used for describing the segmental distribution of metastatic liver 
lesions (16,17). According to this classification, the liver is 
divided into eight segments by an imaginary line drawn through 
the hepatic and portal veins (18). This anatomical classification 
is significantly important because the frequent occurrence of 
liver metastases in colorectal carcinoma is associated with the 
anatomy of the blood flow to the liver (19). Of note, most of 
these metastases occur via the portal venous system. 

,W�LV�NQRZQ�WKDW�WKH�YROXPH�DQG�ZHLJKW�RI�WKH�ULJKW�OREH�RI�WKH�
liver are higher than the left lobe and the right lobe receives 
more portal blood flow than the left lobe (3). This fact can be 
considered the reason for detecting metastatic lesions more 
frequently in the right lobe than the left lobe (2,3,20). Rhu et al. 
ZRUNHG�RQ�SDWLHQWV�ZLWK�FRORUHFWDO�FDQFHU�ZKR�KDG�KLVWRSDWKR-
logically confirmed liver metastases (20). Among 652 metastat-
ic lesions, 398 (61%) were in the right liver lobe, while 254 
(39%) were detected in the left lobe. They reported that the 
right-to-left lobe metastatic lesion ratio was 1.57/1. We calculat-
ed this ratio as 2.11 (169/80). Similarly, Kadiyoran et al., who 
evaluated the segmental distribution of liver metastases in 
colorectal cancer patients, reported that the right-to-left lobe 
metastatic lesion ratio was 2.35 (21). They also noted that 
segment VIII was the most frequently involved liver segment in 
their cohort.
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INTRODUCTION
Colorectal carcinoma (CRC) is one of the most common types 
of cancer and causes of cancer-related death (1). In addition, the 
liver is the most common site for its metastasis (2,3).
The portal venous system constitutes one of the main routes for 
liver metastasis of colorectal cancer. Since the portal vein has a 
specific trajectory in the liver, it can be stated that colorectal 
cancer cells are conveyed to specific liver segments (4). 
Although numerous studies aimed to determine the relationship 
between primary colorectal tumor localization and the 
topographic distribution of liver metastases, this is still contro-
YHUVLDO�� ������� +RZHYHU�� LW� LV� NQRZQ� WKDW� HDUO\� GLDJQRVLV� RI�
metastatic disease prolongs patient survival in patients with 
colorectal carcinoma (7).
Radiological determination of the exact localization of the 
metastatic liver lesion is also essential for planning the surgical 
management of these patients (8,9). Based on this assessment, 
decisions regarding partial hepatectomy, metastasectomy, or 
interventional radiological methods are also given. It was 
reported that the 5-year patient survival rate could be increased 
from 5-10% to 30-40% in patients by liver resection in patients 
with metastatic colorectal cancer (10).
The Couinaud classification is widely used to describe function-

al liver anatomy (1,11). However, despite the above facts, litera-
ture analyzing the distribution of metastatic liver lesions in 
patients with colorectal cancer based on the Couinaud classifi-
cation is scarce (3). Therefore, this study aimed to investigate 
the relationship between the segmental distribution of liver 
metastases and the primary tumor localization in patients with 
colorectal cancer.

MATERIALS and METHODS
This research was approved by our institutional ethical review 
FRPPLWWHH� �7XUNL\H� <XNVHN� ,KWLVDV� +RVSLWDO� (WKLFDO� 5HYLHZ�
Committee- 2019/36). All procedures in this study fulfilled the 
HWKLFDO�VWDQGDUGV�UHSRUWHG�LQ�WKH�+HOVLQNL�'HFODUDWLRQ��:ULWWHQ�
informed consent was obtained from all study participants. 
Patients diagnosed with colorectal cancer with liver metastasis 
constituted the target population of this study. Patient data were 
retrospectively collected from electronic patient folders. These 
data included age, gender, primary tumor localization, and the 
data regarding the segmental distribution of liver metastases. In 
addition, the endoscopic and radiological data were retrieved 
from the patients' rectosigmoidoscopy, colonoscopy, and 
abdominopelvic computerized tomography (CT) reports and 
images. All abdominopelvic CT scans were performed by the 
same CT machine (Toshiba Activion 16, TSX-031A, 16-slice 
multidetector CT). Both unenhanced and enhanced images were 
obtained, and an experienced hepatobiliary radiologist reviewed 
all images. Data including localization of the primary colorectal 
tumor and number, size, and segmental localization of the 
metastatic liver lesions based on the Couinaud classification, 
were retrieved by retrospective review of the endoscopy reports 
and CT images.

Statistical analysis 
All statistical analyses were performed using the Statistical 
3DFNDJH� IRU�6RFLDO�6FLHQFHV� �6366�9������$UPRQN��1<��86��
software. A frequency distribution table was used to analyze the 
number of occurrences (frequency). In addition, the chi-square 
test was used to examine the differences between categorical 
variables to analyze the fit between expected and observed 
results.

RESULTS
Our retrospective review revealed that 185 patients were 
diagnosed with colorectal carcinoma during the study period. 
Among these patients, 96 had liver metastasis. While 63 
(65.6%) of these patients were male, 33 (34.4%) were female. 
The mean age of the male and female patients was 55±6 and 
57±7 years. The primary tumor localization of all patients is 
displayed in Table I.

Table I: Colorectal tumor localizations

,Q�OLQH�ZLWK�WKHVH�ILQGLQJV��+ROEURRN�HW�DO���ZKR�UHWURVSHFWLYHO\�
reviewed the patterns of colorectal liver metastases as per Coun-
inaud’s segments in 270 patients, documented an overall 
predominance of the right liver lobe metastases irrespective of 
the site of the primary colorectal cancer (22). These authors 
reported that segment VIII was the most frequently involved 
liver segment in their cohort. The involvement rate of this right 
lobe segment was calculated as 15,3%. In our study, segment 8 
was also the most commonly affected liver segment, with an 
involvement rate of 23,1%. The rate of metastasis to the right 
liver lobe was significantly higher than the left lobe in our study. 
This result is consistent with several previously published 
reports (2,3,20,21).

In the literature, there are several reports regarding the distribu-
tion of liver metastasis and the relation of these metastases to 
portal circulation (23-25). Some of these studies referred to 
double circulation theory and suggested that the distribution of 
liver metastases was characterized by a specific pattern. For 
example, Moore and Bridenbaugh et al., who investigated the 
distribution of portal blood flow in the liver using portal venog-
raphy, showed that a significant portion of the splenic venous 
inflow was distributed to the left lobe of the liver (25). In 
contrast, most of the blood from the superior mesenteric vein 
was distributed to the right lobe of the liver.
Serege et al., who defined the streamline phenomenon, reported 
that colorectal tumor cells reached specific liver regions 
depending on whether the portal venous drainage of the primary 
tumor was via the superior mesenteric or the inferior mesenteric 
vein (24). These authors reported that the bloodstream from the 
superior mesenteric vein (SMV) supposedly flowed more along 
the right margin of the portal vein (PV) to the right lobe of the 
liver. In contrast, blood from the inferior mesenteric vein (IMV) 
flowed more along the left margin of the PV, draining into the 
left lobe of the liver. The streamline phenomenon is based on the 
fact that the SMV is a straight upward continuation of the PV, 
while the IMV hinged at a 90° angle to join the splenic vein 
(SV) (4,24). This phenomenon was related to the distribution of 
the liver metastases of the mesenteric tumors (26).

Shirai et al. tested the streamline phenomenon with a study 
including 85 patients with liver metastasis originating from 
colorectal cancer and underwent curative hepatectomy (27). 
While 18 patients had a right colon tumor, 67 had a left-sided 
colon tumor. One hundred and 95 metastatic deposits were 
detected in these patients; 135 were in the right lobe, and 60 
were in the left lobe. In the right colon tumor group, 29 
metastatic lesions were in the right liver lobe, while three were 
in the left. On the other hand, in the left colon tumor group, 106 
metastatic foci were in the right lobe, and 57 were in the left 
lobe. Comparison of the metastatic lesions' distribution between 
patient groups with right and left colonic tumors revealed a 
significant difference regarding lobar distribution. They 
concluded that right colon cancers selectively involved the right 
lobe, while left colonic tumors involved the entire liver. Their 
findings supported the streamline phenomenon (24).
While it can be stated that the streamline phenomenon did not 
KDYH�FOLQLFDO�VLJQLILFDQFH��LW�LV�NQRZQ�WKDW�LW�KDV�JUHDW�VLJQLIL-

cance in portal circulation (20,24). The concept of streamlining 
suggests that the venous flows from the SMV and IMV are not 
fully mixed in the PV, resulting in a disproportionate blood flow 
to the right and left lobes of the liver. The streamline phenome-
non explains the fact that right colon tumor cells can reach the 
ULJKW�OREH�RI�WKH�OLYHU�WKURXJK�WKH�609��DQG�WKHUHIRUH�WKH�ULVN�RI�
metastasis to the right liver lobe is increased in these patients. 
However, this phenomenon cannot explain why left colon 
tumors predominantly metastasize to the right liver lobe. The 
fact that IMV usually joins the portal venous system at the level 
of or near the splenomesenteric junction and the exact location 
where the IMV opens to the portal venous system varies 
EHWZHHQ�SDWLHQWV�VKRXOG�EH�FRQVLGHUHG�ZKLOH�PDNLQJ�GHFLVLRQV�
based on this phenomenon (24,28).

$NWDQ�HW�DO��FRQGXFWHG�DQ�DXWRSV\�VWXG\�LQFOXGLQJ����FDVHV�DQG�
reported that IMV opened to the SV in 56.3%, the SMV in 
31.3%, and the splenomesenteric junction in 12.5% of the 
subjects (29). When these results are considered along with the 
streamline phenomenon, it can be proposed that more than 60% 
of the left colon tumors will metastasize to the left lobe of the 
liver via the IMV, which opens to the SV at a rate of 56.3% and 
the splenomesenteric junction at a rate of 12.5%. However, our 
study showed that left colon tumors metastasized to the right 
liver lobe in 69% and the left liver lobe in 31% of the patients. 
7KHVH�ILQGLQJV�GR�QRW�DOLJQ�ZLWK�WKH�UHVXOWV�$NWDQ�HW�DO��UHSRUWHG�
(29).
Some studies investigating the liver metastases of colorectal 
tumors focused on the weight and volumes of the liver lobes 
(3,6). In one of these studies, Schulz et al. detected that the ratio 
of the weight and volume of the right lobe of the liver to the 
ZHLJKW�DQG�YROXPH�RI�WKH�OHIW�OREH�ZDV����������%DVHG�RQ�WKLV�
finding, it was hypothesized that liver metastases occurring via 
the PV showed a homogeneous distribution, and thus the rate of 
right liver lobe metastases was twice as high as that of the 
metastases in the left lobe. Our results support this hypothesis 
since the ratio of the number of metastases observed in the right 
liver lobe to those in the left liver lobe was 2,11/1 in our cohort. 
Moreover, this ratio was similar in right and left colon tumors, 
with the former being 1.96/1 and the latter 2.18/1. These results 
are comparable to those obtained in the autopsy studies (29).

Desai et al. investigated the distribution of colorectal tumor 
metastases in the liver and found a significant relationship 
between the localization of the colorectal tumor and the distri-
bution of liver metastases (4). Our study showed no significant 
difference regarding the segmental distribution of metastases in 
patients with primary tumors in the right and left colon. Howev-
er, it showed that the direction of portal blood flow might be 
associated with the distribution of liver metastases and that the 
right colon tumors mostly metastasized to the right liver lobe. 
Similarly, liver metastases of the left colon carcinomas were 
mainly in the right liver lobe. Since the volume of the right liver 
lobe is twice as much as the left liver lobe and the diameter of 
the right PV is significantly larger than the left PV, and the exact 
location of the opening of IMV to the portal venous system 
varies from person to person; it can be concluded that left colon 
tumors may also metastasize to the right liver lobe.

Although numerous studies investigated the relationship 
between colorectal tumor localization and the topographic 
distribution of liver metastases, they did not reach a common 
conclusion (4,21,22,27). However, determining the distribution 
of liver metastases is very important in patients with colorectal 
cancer since the success of surgical resection depends on the 
number and localization of the metastatic lesions (30). Our 
study revealed that liver metastases were localized 2,1 times 
more frequently in the right liver lobe than the left liver lobe and 
that the main target was segment VIII of the right lobe, irrespec-
tive of the location of the primary colorectal tumor.

Our study has some limitations that must be considered while 
evaluating its findings. First, it is a retrospective study that 
FRXOG�EH�DIIHFWHG�E\�DOO�LQKHUHQW�ZHDNQHVVHV�VWHPPLQJ�IURP�LWV�
retrospective design. Second, the metastatic lesions were only 
radiologically confirmed, and a histopathological confirmation 
process was not included in the analysis. Third, radiological 
interpretations were performed by one expert hepatobiliary 
UDGLRORJLVW��WKH�ULVN�RI�LQWHUREVHUYHU�YDULDELOLW\�FRXOG�KDYH�EHHQ�
DFNQRZOHGJHG�LI�WZR�UDGLRORJLVWV�KDG�GRQH�WKH�DVVHVVPHQWV�

CONCLUSION
'HVSLWH� WKH� ZHDNQHVVHV� PHQWLRQHG� DERYH�� ZH� FRQFOXGH� WKDW�
liver metastases are more frequently encountered in the right 
lobe than the left lobe and segment VIII is the most common site 
for metastatic lesions. Therefore, in cases with indeterminate 
liver lesions detected on CT scans of patients with colorectal 
cancer, there should be high suspicion of metastasis if the lesion 
is in the right lobe, particularly in segment VIII. The location of 
the primary colorectal tumor should not affect this approach.
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ÖZ
Amaç: 
ùL]RIUHQL�SR]LWLI��QHJDWLI��DIHNWLI�YH�ELOLúVHO�EHOLUWLOHUOH�NDUDNWHUL]H�Q|URJHOLúLPVHO�ELU�ER]XNOXN-
WXU�� ùL]RIUHQLGH� HWL\RORML\L� D\GÕQODWPD\D� \|QHOLN� oRN� VD\ÕGD� oDOÕúPD� \DSÕOPÕúWÕU�� 6RQ� G|QHP�
oDOÕúPDODU�'�YLWDPLQL�G�]H\OHUL�YH�úL]RIUHQL�LOLúNLVLQH�RGDNODQPÕúWÕU��%X�oDOÕúPDGD�'�YLWDPLQL�
G�]H\OHUL�LOH�úL]RIUHQL�KDVWDODUÕQGDNL�VHPSWRP�úLGGHWL�LOLúNLVLQLQ�DUDúWÕUÕOPDVÕ�DPDoODQGÕ�

Gereç ve Yöntemler: 
dDOÕúPD\D�5L]H�'HYOHW�+DVWDQHVL�7RSOXP�5XK�6D÷OÕ÷Õ�0HUNH]LQH�ND\ÕWOÕ�WRSODP����KDVWD�GDKLO�
HGLOGL�� .DWÕOÕPFÕODUÕQ� '� YLWDPLQL� G�]H\OHULQL� WHVSLW� HWPHN� LoLQ� GRODúÕPGD� HQ� \�NVHN� NRQVDQ��
WUDV\RQGD�EXOXQDQ����2+�'�YLWDPLQL�IRUPX�NXOODQÕOGÕ��7HVSLW�HGLOHQ�'�YLWDPLQL�GH÷HUOHUL�1HJD��
WLI�%HOLUWLOHUL�'H÷HUOHQGLUPH�gOoH÷L� �6FDOH� IRU� WKH�$VVHVPHQW�RI�1HJDWLYH�6\PSWRPV�6$16���
3R]LWLI�%HOLUWLOHUL�'H÷HUOHQGLUPH�gOoH÷L��6FDOH�IRU�WKH�$VVHVPHQW�RI�3RVLWLYH�6\PSWRPV�6$36���
&DOJDU\� 'HSUHV\RQ� gOoH÷L� �&DOJDU\� 'HSUHVVLRQ� 6FDOH�&'g�� RUWDODPD� SXDQODUÕ� YH� VRV\RGH-
PRJUDILN�YHULOHUOH�NDUúÕODúWÕUÕOGÕ�

Bulgular: 
dDOÕúPDPÕ]GD��úL]RIUHQL�KDVWDODUÕQÕQ�������¶�QGH�RSWLPDO�VHYL\HOHULQ�DOWÕQGD�'�YLWDPLQ�G�]H\-
OHUL�VDSWDQGÕ��.DWÕOÕPFÕODUÕQ�������¶�VLQGH�'�YLWDPLQL�HNVLNOL÷L�������¶VÕQGD�'�YLWDPLQL�\HWHU��
VL]OL÷L�YDUGÕ��2UWDODPD�|OoHN�SXDQODUÕQÕQ�'�YLWDPLQL�G�]H\OHUL�LOH�LOLúNLVLQH�EDNÕOGÕ÷ÕQGD�6$16�
YH�6$36�|OoHN�SXDQODUÕ� LOH�'�YLWDPLQL�G�]H\OHUL�DUDVÕQGD�DQODPOÕ� LOLúNL� WHVSLW�HGLOPHGL��&'g�
|OoH÷L�SXDQODUÕ�LOH�'�YLWDPLQL�G�]H\OHUL�DUDVÕQGD�LVH�LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�QHJDWLI�ELU�LOLúNL�
VDSWDQGÕ��'�YLWDPLQL�HNVLNOL÷L�RODQ�JUXSWD�&'g�SXDQODUÕ�GL÷HU�JUXSODUD�J|UH�DQODPOÕ�GHUHFHGH�
\�NVHNWL��S���������

Sonuç: 
dDOÕúPDPÕ]GD� úL]RIUHQL� KDVWDODUÕQÕQ� E�\�N� ELU� oR÷XQOX÷XQGD� RSWLPDO� VHYL\HOHULQ� DOWÕQGD� '�
YLWDPLQL�G�]H\OHUL�VDSWDQGÕ��7HVSLW�HGLOHQ�G�ú�N�'�YLWDPLQL�G�]H\OHULQLQ�GH�GHSUHVLI�EHOLUWLOHUOH�
LOLúNLOL�ROGX÷X�J|]OHQGL��

Anahtar Kelimeler: 
ùL]RIUHQL��9LWDPLQ�'��9LWDPLQ�'�HNVLNOL÷L

YLWDPLQL� VHYL\HOHUL� LOH� úL]RIUHQL� VHPSWRP� LOLúNLVL� oRN� ID]OD�
DUDúWÕUÕOPDPÕúWÕU�� .ÕVÕWOÕ� VD\ÕGD� \DSÕODQ� oDOÕúPDGD� oHOLúNLOL�
VRQXoODU�HOGH�HGLOPLúWLU���3VLNRWLN�WDQÕOÕ�J|oPHQ�YH�1RUYHoOLOH-
ULQ� NRQWURO� JUXEX� LOH� NDUúÕODúWÕUÕOPÕú� ROGXNODUÕ� ELU� oDOÕúPDGD�
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ABSTRACT
Objective: 
6FKL]RSKUHQLD� LV�D�QHXURGHYHORSPHQWDO�GLVRUGHU�FKDUDFWHUL]HG�
E\� SRVLWLYH�� QHJDWLYH�� DIIHFWLYH� DQG� FRJQLWLYH� V\PSWRPV��
1XPHURXV�VWXGLHV�KDYH�EHHQ�FRQGXFWHG�WR�HOXFLGDWH�WKH�HWLRORJ\�
RI�VFKL]RSKUHQLD��5HFHQW�VWXGLHV�KDYH�IRFXVHG�RQ�WKH�UHODWLRQ-
VKLS�EHWZHHQ�YLWDPLQ�'�OHYHOV�DQG�VFKL]RSKUHQLD��,Q�WKLV�VWXG\��
WKH�UHODWLRQVKLS�EHWZHHQ�YLWDPLQ�'�OHYHOV�DQG�V\PSWRP�VHYHULW\�
LQ�VFKL]RSKUHQLD�SDWLHQWV�ZDV�LQYHVWLJDWHG�

Material and Methods: 
$�WRWDO�RI����SDWLHQWV�UHJLVWHUHG�LQ�5L]H�6WDWH�+RVSLWDO�&RPPX-
QLW\� 0HQWDO� +HDOWK� &HQWHU� ZHUH� LQFOXGHG� LQ� WKLV� VWXG\�� 7R�
GHWHUPLQH�WKH�YLWDPLQ�'�OHYHOV�RI�WKH�SDUWLFLSDQWV��WKH����2+��'�
IRUP� RI� YLWDPLQ� '�� ZKLFK� KDV� WKH� KLJKHVW� FRQFHQWUDWLRQ� LQ�
FLUFXODWLRQ�� ZDV� XVHG�� 'HWHFWHG� YLWDPLQ� '� YDOXHV� ZHUH�
FRPSDUHG�ZLWK�WKH�6FDOH�IRU�WKH�$VVHVVPHQW�RI�1HJDWLYH�6\PS-
WRPV��6$16���WKH�6FDOH�IRU�WKH�$VVHVVPHQW�RI�3RVLWLYH�6\PS-
WRPV� �6$36��� &DOJDU\� 'HSUHVVLRQ� 6FDOH� �&'6�� PHDQ� VFRUHV�
DQG�VRFLRGHPRJUDSKLF�GDWD�

Results:
,Q�RXU�VWXG\��YLWDPLQ�'�OHYHOV�EHORZ�RSWLPDO�OHYHOV�ZHUH�IRXQG�
LQ�������RI� VFKL]RSKUHQLD�SDWLHQWV�� ������RI� WKH�SDUWLFLSDQWV�
KDG�YLWDPLQ�'�GHILFLHQF\�DQG�������KDG�YLWDPLQ�'�LQVXIILFLHQ-
F\��&RQVLGHULQJ�WKH�UHODWLRQVKLS�EHWZHHQ�PHDQ�VFDOH�VFRUHV�DQG�
YLWDPLQ�'�OHYHOV��QR�VLJQLILFDQW�UHODWLRQVKLS�ZDV�IRXQG�EHWZHHQ�
6$16� DQG� 6$36� VFRUHV� DQG� YLWDPLQ�'� OHYHOV��$� VWDWLVWLFDOO\�
VLJQLILFDQW� UHODWLRQVKLS� ZDV� IRXQG� EHWZHHQ� &'6� VFRUHV� DQG�
YLWDPLQ�'�OHYHOV��,Q�WKH�JURXS�ZLWK�YLWDPLQ�'�GHILFLHQF\��&'6�
VFRUHV� ZHUH� VLJQLILFDQWO\� KLJKHU� WKDQ� WKH� RWKHU� JURXSV� �S��
�������

Conclusion: 
,Q�RXU�VWXG\��YLWDPLQ�'�OHYHOV�EHORZ�RSWLPDO�OHYHOV�ZHUH�IRXQG�
LQ�WKH�PDMRULW\�RI�SDWLHQWV�ZLWK�VFKL]RSKUHQLD��,W�ZDV�REVHUYHG�
WKDW� ORZ� YLWDPLQ�'� OHYHOV� GHWHFWHG�ZHUH� DOVR� DVVRFLDWHG�ZLWK�
GHSUHVVLYH�V\PSWRPV�
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6FKL]RSKUHQLD��9LWDPLQ�'��9LWDPLQ�'�'HILFLHQF\
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oDOÕúPDODUOD� '� YLWDPLQLQLQ� PHUNH]L� VLQLU� VLVWHPL� �]HULQGH�
|QHPOL� HWNLOHULQLQ� ROGX÷X� �Q|URWUDQVPLWHU� VHQWH]L�� Q|URWURILN�
IDNW|UOHULQ�VDOÕQÕPÕ��Q|URSURWHNWLI�HWNL�JLEL��DQODúÕOPÕúWÕU��

<LQH�\DSÕODQ�oDOÕúPDODUOD�G�ú�N�'�YLWDPLQL�G�]H\OHULQLQ�SDUNLQ-
VRQ� KDVWDOÕ÷Õ�� DO]KHLPHU� KDVWDOÕ÷Õ�� RWL]P�YH� úL]RIUHQL� JLEL� SHN�
oRN�Q|URJHOLúLPVHO�YH�Q|URGHMHQHUDWLI�ER]XNOXNOD�LOLúNLOL�ROGX÷X�
RUWD\D�NRQXOPXúWXU��������$\UÕFD�oDOÕúPDODUGD�J�QHú�ÕúÕ÷ÕQGDQ�
\HWHULQFH� ID\GDODQDPDPD�� NX]H\� HQOHPLQGH� \DúDPD�� NR\X�
SLJPHQWH� GHUL\H� VDKLS� ROPD� YH� NÕú� PHYVLPLQGH� GR÷PD� JLEL�
IDNW|UOHULQ�KHP�'�YLWDPLQL�HNVLOL÷L�YH�KHP�GH�úL]RIUHQLGH�RUWDN�
QHGHQVHO� IDNW|UOHU� ROPDVÕ�� µµúL]RIUHQL� YH� '� YLWDPLQL� HNVLNOL÷L�
DUDVÕQGD� ELU� LOLúNL� RODELOLU� PL"¶¶� VRUXVXQX� DNOD� JHWLUPLúWLU�� '�
YLWDPLQL�UHVHSW|UOHULQLQ�YH���DOID�KLGURNVLOD]�HQ]LPLQLQ�EH\LQGH�
WHVSLW� HGLOPHVL� LOH� EHUDEHU� EX� KLSRWH]� GDKD� GD� J�oOHQPLúWLU�
��������<DSÕODQ� oDOÕúPDODUGD� úL]RIUHQL� KDVWDODUÕQÕQ� \DNODúÕN���
��
LQGH�'�YLWDPLQL�HNVLNOL÷LQLQ�ROGX÷X�YH�'�YLWDPLQL�VHYL\HOHUL-
QLQ�GH�VD÷OÕNOÕ�NRQWUROOHUH�J|UH������QJ�PO�GDKD�G�ú�N�ROGX÷X�
RUWD\D� NRQXOPXúWXU� ������ '� YLWDPLQL� VHYL\HOHUL� LOH� úL]RIUHQL�
DUDVÕQGDNL� LOLúNL\L�DoÕNODPD\D�oDOÕúDQ�LON�oDOÕúPDODU�0F�*UDWK�
YH�DUNDGDúODUÕQÕQ�EHEHNOHUOH�\DSPÕú�ROGX÷X�oDOÕúPDODUD�GD\DQ-
PDNWDGÕU��

0F�*UDWK�YH�DUNDGDúODUÕ�ELU�\Dú� FLYDUÕ�EHEHNOHUGH�'�YLWDPLQL�
WDNYL\HVLQLQ� úL]RIUHQL� ULVNLQL� |QHPOL� |Oo�GH� D]DOWWÕ÷ÕQÕ� J|VWHU-
PLúOHUGLU� ������ <LQH� 0F� *UDWK� YH� DUNDGDúODUÕ� ����� \ÕOÕQGD�
JHUL\H� G|Q�N� RODUDN� ���� úL]RIUHQL� KDVWDVÕQÕ� WDUDPÕú� ROGXNODUÕ�
EDúND�ELU�oDOÕúPDGD�LVH�EHEHNOLNWHNL�G�ú�N�'�YLWDPLQL�VHYL\H��
OHULQLQ� LOHUL� \DúWD� DUWPÕú� úL]RIUHQL� ULVNL� LOH� LOLúNLOL� ROGX÷XQX�
RUWD\D� NR\PXúODUGÕU� ������ %HQ]HU� VRQXoODU� \DúDPODUÕQÕQ� LON�
\ÕOÕQGD�'�YLWDPLQL� WDNYL\HVL�DODQ�EHEHNOHULQ�DOPD\DQODUD�J|UH�
LOHUL�\DúWD�úL]RIUHQL� ULVNLQLQ�D]DOGÕ÷ÕQÕ�J|VWHUHQ�ELU�)LQODQGL\D�
oDOÕúPDVÕQGD�GD�J|VWHULOPLúWLU� ������'DKD�N�o�N�|OoHNOL�EDúND�
ELU� oDOÕúPDGD� �o�QF�� WULPHVWHUGH� DQQH� NDQÕQGD� YLWDPLQ� '�
G�]H\LQH� EDNÕOPÕú� YH� GR÷DQ� EHEHNOHU� ��� \DúÕQD� NDGDU� WDNLS�
HGLOPLúOHUGLU�� 6�UHoWH� úL]RIUHQL� WDQÕVÕ� DODQ� oRFXNODUÕQ� DQQH��
OHULQGH�� úL]RIUHQL� WDQÕVÕ� DOPD\DQODUD� RUDQOD� YLWDPLQ�'� G�]H\L�
DQODPOÕ�GHUHFHGH�G�ú�N�EXOXQPXúWXU�������

<HWLúNLQOLN� G|QHPLQGH� \DSÕODQ� oDOÕúPDODUD� EDNÕOGÕ÷ÕQGD� LVH�
6FKQHLGHU� YH� DUNDGDúODUÕ� ����� \ÕOÕQGD� ��� úL]RIUHQL�� ��� DONRO�
ED÷ÕPOÕOÕ÷Õ� YH� ���PDMRU� GHSUHV\RQ� WDQÕOÕ� WRSODP� ��� KDVWD� LOH�
\DSPÕú�ROGXNODUÕ�ELU�oDOÕúPDGD��'�YLWDPLQL�VHYL\HOHULQLQ�PDM|U�
GHSUHV\RQ� YH� úL]RIUHQL� WDQÕOÕ� JXUXSWD� DONRO� ED÷ÕPOÕOÕ÷Õ� RODQ�
JUXED� YH� NRQWURO� JUXEXQD� J|UH� DQODPOÕ� GHUHFHGH� GDKD� G�ú�N�
ROGX÷XQX� VDSWDPÕúODUGÕU� ������9DOLSRXU� YH� DUNDGDúODUÕ� GD�\LQH�
\HWLúNLQOLN� G|QHPLQGH� \DSPÕú� ROGXNODUÕ� ELU� PHWD�DQDOL]�
oDOÕúPDVÕQGD�'�YLWDPLQL� HNVLNOL÷LQLQ� DUWPÕú� úL]RIUHQL� ULVNL� LOH�
LOLúNLOL�ROGX÷XQX�J|VWHUPLúOHUGLU��<DSPÕú�ROGXNODUÕ�oDOÕúPDGD�'�
YLWDPLQL� HNVLNOL÷L� RODQ� JXUXSWD� úL]RIUHQL� ULVNLQLQ� ����� NDW�
DUWÕ÷ÕQÕ�RUWD\D�NR\PXúODUGÕU�������7�P�EXQODUD�UD÷PHQ�G�ú�N�'�

+ITOIZa� ,MXZM[aWV� lTtMɦQ� �+ITOIZa� ,MXZM[[QWV�
;KITM�+,l�
ùL]RIUHQL�KDVWDODUÕQGD�GHSUHVLI�EHOLUWLOHULQ�úLGGHW�YH�GH÷LúLPLQL�
|OoPHN� DPDFÕ\OD�$GGLQJWRQ� YH� DUNDGDúODUÕ� WDUDIÕQGDQ� JHOLúWL��
ULOPLú� RODQ� ELU� |OoHNWLU� ������ +HU� PDGGHQLQ� �� LOH� �� DUDVÕQGD�
SXDQODQGÕ÷Õ�� J|U�úPHFL� WDUDIÕQGDQ� X\JXODQDQ� YH� WRSODP� ��
PDGGHGHQ�ROXúDQ�OLNHUW�WLSL�ELU�|OoHNWLU��gOoHNWHQ�DOÕQDQ�WRSODP�
SXDQ������DUDOÕ÷ÕQGDGÕU��(OGH�HGLOHQ�SXDQODUÕQ�\�NVHNOL÷L�GHSUH-
VLI� EHOLUWLOHULQ� úLGGHWLQL� J|VWHUPHNWHGLU�� 7�UNoH� JHoHUOLN� YH�
J�YHQLUOLN� oDOÕúPDVÕ� $\GHPLU� YH� DUNDGDúODUÕ� WDUDIÕQGDQ�
\DSÕOPÕúWÕU�������

D Vitamini Düzeylerinin Ölçümü
.DWÕOÕPFÕODUGDQ����VDDW�DoOÕN�VRQUDVÕ���PO�YHQ|]�NDQ�|UQHNOHUL�
DQWLNRDJXODQOÕ� W�SOHUH�DOÕQGÕ��%'�9DFXWDLQHU�%ORRG�&ROOHFWLRQ�
7XEH���7RSODQDQ�NDQODU�RGD�VÕFDNOÕ÷ÕQGD������USP�GH����GDNLND�
V�UH\OH�VDQWULIXM�HGLOGL��1)�����5��1XYH5���6DQWULI�M�VRQUDVÕ�'�
YLWDPLQL� G�]H\OHUL� ����2+�'�� VHUXP� NHPLO�PLQHVDQV�
PLNURSDUWLNXO� LPPXQRDVVD\� �&0,$�� WHNQRORMLVL\OH� oDOÕúDQ�
$UFKLWHFW� L����� �$EERWW�� 'LDJQRVWLFV�� :LHVEDGHQ��$OPDQ\D��
FLKD]Õ�LOH�|Oo�OG���

ʈ[\I\Q[\QS[MT�)VITQb
9HULOHULQ�DQDOL]L�³6366��6WDWLVWLFDO�3DFNDJH�IRU�6RFLDO�6FLHQFHV��
IRU�:LQGRZV�������6366�$UPRQN��1<��,%0�&RUS��´DUDFÕOÕ÷Õ\OD�
\DSÕOGÕ��.DWHJRULN�YHULOHU�VD\Õ�YH�\�]GH��V�UHNOL�YHULOHU�QRUPDO�
GD÷ÕOÕPD� X\JXQOXNODUÕQD� J|UH� RUWDODPD�� VWDQGDUW� VDSPD� \D� GD�
PHGLDQ� �PLQLPXP�PDNVLPXP�� úHNOLQGH� LIDGH� HGLOGL�� 1RUPDO�
GD÷ÕOÕPD� X\JXQOXN� .ROPRJRURY� 6PLUQRY� WHVWL� LOH� VÕQDQGÕ��
.DWHJRULN�YHULOHU�.L�NDUH�WHVWL�LOH�DQDOL]�HGLOGL��6�UHNOL�YHULOHULQ�
NDUúÕODúWÕUÕOPDVÕQGD� $129$� YH\D� .UXVNDO� :DOOLV� WHVWL�
NXOODQÕOGÕ��9HULOHU� DUDVÕQGDNL� NRUHODV\RQ� VSHDUPDQ�NRUHODV\RQ�
WHVWL� LOH� LQFHOHQPLúWLU�� S������ DQODPOÕOÕN� VÕQÕUÕ� RODUDN� NDEXO�
HGLOGL�

BULGULAR
dDOÕúPD\D� GDKLO� HGLOHQ� NDWÕOÕPFÕODUÕQ� \Dú� RUWDODPDVÕ� ������ ��
������ LGL�� .DWÕOÕPFÕODUÕQ� �� ����¶L� �Q ���� HUNHN�� �� ����¶� VL�
�Q ���� NDGÕQGÕ�� 0HGHQL� GXUXP� DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD�
NDWÕOÕPFÕODUÕQ�������¶�VÕQÕQ��Q ����EHNDU�������¶��Q�Q��Q ����
HYOL� ROGX÷X� J|]OHQGL�� .DWÕOÕPFÕODUÕQ� �� ����¶L� �Q ���� LONRNXO�
PH]XQX\GX� YH� �� ����¶L� �Q ���� oDOÕúPÕ\RUGX�� .DWÕOÕPFÕODU��
\DúDQÕODQ�\HU�DoÕVÕQGDQ�GH÷HUOHQGLULOGL÷LQGH�������¶�L��Q ����LO�
PHUNH]LQGH�� �� ����¶� VL� �Q ���� NÕUVDO� DODQGD� \DúDPDNWD\GÕ��
.DWÕOÕPFÕODUÕQ� RUWDODPD� KDVWDOÕN� V�UHOHUL� \ÕO� ED]ÕQGD� ������
�������������LGL�YH�KDVWDODUÕQ�������¶L��Q ����LQWLKDU�G�ú�QFH��
VLQH�VDKLSWL��7DEOR�,���

Tablo I:�+DVWDODUÕQ�VRV\RGHPRJUDILN�YH�NOLQLN�|]HOOLNOHUL�

'� YLWDPLQL� G�]H\OHULQH� J|UH� KDVWDODUÕ� �� JUXED� D\ÕUGÕ÷ÕPÕ]GD�
KDVWDODUÕQ�������� VLQGH�'�YLWDPLQL� HNVLNOL÷L��������� VÕQGD�'�
YLWDPLQL� \HWHUVL]OL÷L� YH� �� ����� VLQGH� RSWLPDO� VHYL\HGH� '�
YLWDPLQL�G�]H\OHUL�VDSWDQGÕ��

'� YLWDPLQL� G�]H\OHULQH� J|UH� D\UÕODQ� �� JUXS� DUDVÕQGD� \Dú�
�S ��������FLQVL\HW��S ��������PHGHQL�GXUXP��S ��������H÷LWLP�
G�]H\L� �S ��������PHVOHN� �S ��������\DúDQÕODQ�\HU� �S ��������
UXKVDO�KDVWDOÕN�V�UHVL��S �������YH�LQWLKDU�G�ú�QFHVL��S �������
DoÕVÕQGDQ�DQODPOÕ�IDUNOÕOÕN�VDSWDQPDGÕ��7DEOR�,,���

Tablo II: '�YLWDPLQL�G�]H\LQH�J|UH�D\UÕODQ�JUXSODUÕQ�VRV\RGHPRJUDILN�YH�NOLQLN�
|]HOOLNOHUL�

*UXSODU�|OoHN�SXDQODUÕQD�J|UH�GH÷HUOHQGLULOGL÷LQGH�JHUHN�6$36�
�S �������YH�JHUHNVH�GH�6$16��S �������WRSODP�|OoHN�VNRUODUÕ�
'� YLWDPLQL� G�]H\OHULQH� J|UH� D\UÕODQ� KDVWD� JUXSODUÕ� DUDVÕQGD�
LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�IDUNOÕOÕN�J|VWHUPHGL��
&'g¶GHQ�DOÕQDQ�SXDQODUÕQ�LVH�'�YLWDPLQL�HNVLNOL÷L�RODQ�JUXSWD�
GL÷HU� JUXSODUD� J|UH� GDKD� \�NVHN� ROGX÷X� L]OHQGL� �S � �������
�7DEOR�,,,��ùHNLO�����

Tablo III: '� 9LWDPLQL� HNVLNOL÷LQLQ� SVLNRWLN� YH� GHSUHVLI� VHPSWRPODUOD�
NDUúÕODúWÕUÕOPDVÕ

ùHNLO����&DOJDU\�'HSUHV\RQ�gOoH÷LQGHQ�DOÕQDQ�SXDQODUÕQ�'�YLWDPLQL�G�]H\OHU-
LQH�J|UH�GD÷ÕOÕPÕ�

gOoHN� SXDQODUÕ� YH� '� YLWDPLQL� G�]H\OHUL� DUDVÕQGD� \DSÕODQ�
NRUHODV\RQ� DQDOL]LQGH�'� YLWDPLQL� G�]H\OHUL� LOH�&'g�SXDQODUÕ�
DUDVÕQGD�RUWD�G�]H\GH�QHJDWLI�ELU�LOLúNL�VDSWDQGÕ�
�S������������U�����������7DEOR�,9��

Tablo IV:�'�YLWDPLQL�G�]H\OHUL�LOH�|OoHN�SXDQODUÕQÕQ�LOLúNLVL

<):<1̪5)
dDOÕúPDPÕ]GD� úL]RIUHQL� KDVWDODUÕQÕQ� E�\�N� ELU� oR÷XQOX÷XQGD�
RSWLPDO�VHYL\HOHULQ�DOWÕQGD�'�YLWDPLQL�G�]H\OHUL�VDSWDQGÕ��7HVSLW�
HGLOHQ� G�ú�N� '� YLWDPLQL� G�]H\OHULQLQ� GH� GHSUHVLI� EHOLUWLOHUOH�
LOLúNLOL� ROGX÷X� J|]OHQGL�� <DSÕODQ� NRUHODV\RQ� DQDOL]LQGH� '�
YLWDPLQL�G�]H\OHUL�LOH�&'g�VNRUX�DUDVÕQGD�RUWD�G�]H\GH�QHJDWLI�
ELU�LOLúNL�WHVSLW�HGLOGL��

ùL]RIUHQL� ROXúXPX� LOH� LOJLOL� ELUoRN� KLSRWH]� LOHUL� V�U�OP�úW�U��
%XQODU� LoHULVLQGH� HQ� NDEXO� J|UHQOHUL� JHQ� oHYUH� LOLúNLVL� YH�
Q|URJHOLúLPVHO� KLSRWH]GLU� ����� '� YLWDPLQLQLQ� Q|UR�JHOLúLP�
�]HULQGHNL� HWNLOHULQLQ� NHúILQGHQ� VRQUD� GLNNDWOHU� '� YLWDPLQL�
HNVLNOL÷L� YH� úL]RIUHQL� LOLúNLVLQH�ND\PÕúWÕU��3UHQDWDO�'�YLWDPLQL�
HNVLNOL÷LQLQ�IHWDO�Q|UDO�JHOLúLPL�ROXPVX]�HWNLOHGL÷L�YH�GROD\ÕVÕ\-
OD� úL]RIUHQL� ULVNLQL� DUWÕUGÕ÷Õ� YDUVD\ÕOPÕúWÕU� ��������g]HOOLNOH� GH�
JHEHOLN� G|QHPL� YH� EHEHNOLN� oD÷ÕQGD� RUWD\D� oÕNDQ�'� YLWDPLQL�
HNVLNOHULQLQ� EH\QLQ� E�\�PHVLQL� YH� JHOLúLPLQL� HWNLOHGL÷L�
GROD\ÕVÕ\OD� GD� HULúNLQ� G|QHP� úL]RIUHQL� ULVNLQL� DUWÕUGÕ÷Õ� J|VWH��
ULOPLúWLU� ������������ <DSÕODQ� HSLGHPL\RORMLN� oDOÕúPDODU�� NR\X�
WHQOL� NLúLOHUGH�� NÕú� VRQX�LONEDKDU� EDúÕQGD� GR÷DQODUGD�� GDKD�
\�NVHN� HQOHPOHUGH� G�Q\D\D� JHOHQOHUGH� YH� NHQWVHO� RUWDPODUGD�
GR÷DQODUGD� úL]RIUHQL� ULVNLQLQ� DUWÕ÷ÕQÕ� YH� EX� ULVNH� '� YLWDPLQL�
HNVLNOL÷LQLQ� DUDFÕOÕN� HGHELOHFH÷LQL� |QH� V�UP�úW�U�� $QFDN� EX�
NRQXGDNL�YHULOHU�oHOLúNLOLGLU�������������%L]�GH�oDOÕúPDPÕ]GD�'�
YLWDPLQL� G�]H\OHUL� LOH� VRV\RGHPRJUDILN� YHULOHU� YH� NOLQLN�
|]HOOLNOHU�DUDVÕQD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�LOLúNL�VDSWDPDGÕN�
(ULúNLQ�G|QHP�úL]RIUHQL�KDVWDODUÕQGD�'�YLWDPLQL�HNVLNOLNOHULQH�
VÕNOÕNOD�UDVWODQPDNWDGÕU�������������������<DSÕODQ�oDOÕúPDODUGD�
úL]RIUHQL�KDVWDODUÕQÕQ�\DNODúÕN�����
LQGH�'�YLWDPLQL�HNVLNOL÷L-
QLQ�ROGX÷X�YH�'�YLWDPLQL� VHYL\HOHULQLQ�GH� VD÷OÕNOÕ�NRQWUROOHUH�
J|UH� ����� QJ�PO� GDKD� G�ú�N� ROGX÷X� YXUJXODQPÕúWÕU� ������ %X�
RUDQODU�WHGDYL\H�GLUHQoOL�JUXSWD��LON�DWDN�SVLNRWLN�KDVWDODUGD�YH�
KDVWDQH\H� \DWDQ� KDVWDODUGD� LVH� GDKD� GD� \�NVHN� RODUDN� UDSRU�
HGLOPLúWLU� ������������ .RQWURO� JUXEX� NXOODQÕODUDN� JHUoHNOHúWL��
ULOHQ� oDOÕúPDODUGD� GD� \LQH� EHQ]HU� VRQXoODU� HOGH� HGLOPLúWLU�
������������ $QFDN� EX� GXUXPX� GHVWHNOHPH\HQ� oDOÕúPDODU� GD�
YDUGÕU����������+DWWD�ED]Õ�oDOÕúPDODU�\�NVHN�'�YLWDPLQL�G�]H\-
OHULQL�DUWDQ�úL]RIUHQL� ULVNL� LOH�GH� LOLúNLOHQGLUPLúWLU� ������%L]�GH�
oDOÕúPDPÕ]GD� OLWHUDW�UOH� X\XPOX� ELU� úHNLOGH� úL]RIUHQL� KDVWD-
ODUÕQÕQ� \DNODúÕN� �� ����¶�QGH� RSWLPDO� VHYL\HOHULQ� DOWÕQGD� '�
YLWDPLQL�G�]H\OHUL�VDSWDGÕN��ùL]RIUHQL�KDVWDODUÕQGD�VDSWDQDQ�'�
YLWDPLQL�HNVLNOL÷L�EX�KDVWDODUÕQÕQ�VHGDQWHU�\DúDP�WDU]ODUÕ��J�QHú�
ÕúÕ÷ÕQGDQ�\HWHULQFH�ID\GDODQDPDPDODUÕ�YH�EHVOHQPH�HNVLNOLNOHUL�
LOH� LOLúNLOL� RODELOLU�� $\UÕFD� EX� KDVWDODUÕQ� NXOODQPÕú� ROGXNODUÕ�
LODoODU�GD�EX�GXUXPD�\RO�DoPÕú�RODELOLU��������

�dDOÕúPDPÕ]Õ�'�YLWDPLQL�G�]H\OHULQH�J|UH�JUXSODQGÕUGÕ÷ÕPÕ]GD�
'�YLWDPLQL�HNVLNOL÷L���������'�YLWDPLQL�\HWHUVL]OL÷L��������YH�
QRUPDO�'�YLWDPLQL�G�]H\OHUL�GH�������� LGL��%X�EXOJXODU������
\ÕOÕQGD� %XOXW� YH� DUNDGDúODUÕQÕQ� �ONHPL]GH� \DSPÕú� ROGXNODUÕ�
EHQ]HU� ELU� oDOÕúPD� LOH� GH� X\XPOX� LGL� ������ %D]Õ� \|QWHPVHO�
IDUNOÕOÕNODU� ROPDNOD� ELUOLNWH� EHQ]HU� VRQXoODUD� <�NVHO� YH�
DUNDGDúODUÕ�LOH�$UDV�YH�DUNDGDúODUÕQÕQ�\DSPÕú�ROGXNODUÕ�oDOÕúPD-
ODUGD�GD�UDVWODQPDNWDGÕU����������
ùL]RIUHQL�� SR]LWLI� QHJDWLI� YH� DIHNWLI� VHPSWRPODUOD� JLGHQ� ELU�
ER]XNOXNWXU�� ùL]RIUHQL� VHPSWRP� úLGGHWL� YH�'� YLWDPLQL� LOLúNLVL�
ELUoRN� oDOÕúPD� LOH� DUDúWÕUÕOPÕúWÕU�� %X� NRQXGD� \DSÕOPÕú� RODQ�
oDOÕúPDODU�GDKD�VÕNOÕNOD�LON�DWDN�\D�GD�DNXW�DOHYOHQPH�G|QHPL�LOH�
LOJLOL�oDOÕúPDODU�ROXS�ELOGLULOHQ�VRQXoODU�GD�ROGXNoD�GH÷LúNHQGLU�
������������������<DSÕODQ�oDOÕúPDODUÕQ�ELU�NÕVPÕ�úL]RIUHQL�KDVWD-
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,Q�RXU�VWXG\��YLWDPLQ�'�OHYHOV�EHORZ�RSWLPDO�OHYHOV�ZHUH�IRXQG�
LQ�������RI� VFKL]RSKUHQLD�SDWLHQWV�� ������RI� WKH�SDUWLFLSDQWV�
KDG�YLWDPLQ�'�GHILFLHQF\�DQG�������KDG�YLWDPLQ�'�LQVXIILFLHQ-
F\��&RQVLGHULQJ�WKH�UHODWLRQVKLS�EHWZHHQ�PHDQ�VFDOH�VFRUHV�DQG�
YLWDPLQ�'�OHYHOV��QR�VLJQLILFDQW�UHODWLRQVKLS�ZDV�IRXQG�EHWZHHQ�
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NDWÕOÕPFÕODUÕQ�������¶�VÕQÕQ��Q ����EHNDU�������¶��Q�Q��Q ����
HYOL� ROGX÷X� J|]OHQGL�� .DWÕOÕPFÕODUÕQ� �� ����¶L� �Q ���� LONRNXO�
PH]XQX\GX� YH� �� ����¶L� �Q ���� oDOÕúPÕ\RUGX�� .DWÕOÕPFÕODU��
\DúDQÕODQ�\HU�DoÕVÕQGDQ�GH÷HUOHQGLULOGL÷LQGH�������¶�L��Q ����LO�
PHUNH]LQGH�� �� ����¶� VL� �Q ���� NÕUVDO� DODQGD� \DúDPDNWD\GÕ��
.DWÕOÕPFÕODUÕQ� RUWDODPD� KDVWDOÕN� V�UHOHUL� \ÕO� ED]ÕQGD� ������
�������������LGL�YH�KDVWDODUÕQ�������¶L��Q ����LQWLKDU�G�ú�QFH��
VLQH�VDKLSWL��7DEOR�,���

Tablo I:�+DVWDODUÕQ�VRV\RGHPRJUDILN�YH�NOLQLN�|]HOOLNOHUL�

'� YLWDPLQL� G�]H\OHULQH� J|UH� KDVWDODUÕ� �� JUXED� D\ÕUGÕ÷ÕPÕ]GD�
KDVWDODUÕQ�������� VLQGH�'�YLWDPLQL� HNVLNOL÷L��������� VÕQGD�'�
YLWDPLQL� \HWHUVL]OL÷L� YH� �� ����� VLQGH� RSWLPDO� VHYL\HGH� '�
YLWDPLQL�G�]H\OHUL�VDSWDQGÕ��

'� YLWDPLQL� G�]H\OHULQH� J|UH� D\UÕODQ� �� JUXS� DUDVÕQGD� \Dú�
�S ��������FLQVL\HW��S ��������PHGHQL�GXUXP��S ��������H÷LWLP�
G�]H\L� �S ��������PHVOHN� �S ��������\DúDQÕODQ�\HU� �S ��������
UXKVDO�KDVWDOÕN�V�UHVL��S �������YH�LQWLKDU�G�ú�QFHVL��S �������
DoÕVÕQGDQ�DQODPOÕ�IDUNOÕOÕN�VDSWDQPDGÕ��7DEOR�,,���

Tablo II: '�YLWDPLQL�G�]H\LQH�J|UH�D\UÕODQ�JUXSODUÕQ�VRV\RGHPRJUDILN�YH�NOLQLN�
|]HOOLNOHUL�

*UXSODU�|OoHN�SXDQODUÕQD�J|UH�GH÷HUOHQGLULOGL÷LQGH�JHUHN�6$36�
�S �������YH�JHUHNVH�GH�6$16��S �������WRSODP�|OoHN�VNRUODUÕ�
'� YLWDPLQL� G�]H\OHULQH� J|UH� D\UÕODQ� KDVWD� JUXSODUÕ� DUDVÕQGD�
LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�IDUNOÕOÕN�J|VWHUPHGL��
&'g¶GHQ�DOÕQDQ�SXDQODUÕQ�LVH�'�YLWDPLQL�HNVLNOL÷L�RODQ�JUXSWD�
GL÷HU� JUXSODUD� J|UH� GDKD� \�NVHN� ROGX÷X� L]OHQGL� �S � �������
�7DEOR�,,,��ùHNLO�����

Tablo III: '� 9LWDPLQL� HNVLNOL÷LQLQ� SVLNRWLN� YH� GHSUHVLI� VHPSWRPODUOD�
NDUúÕODúWÕUÕOPDVÕ

ùHNLO����&DOJDU\�'HSUHV\RQ�gOoH÷LQGHQ�DOÕQDQ�SXDQODUÕQ�'�YLWDPLQL�G�]H\OHU-
LQH�J|UH�GD÷ÕOÕPÕ�

gOoHN� SXDQODUÕ� YH� '� YLWDPLQL� G�]H\OHUL� DUDVÕQGD� \DSÕODQ�
NRUHODV\RQ� DQDOL]LQGH�'� YLWDPLQL� G�]H\OHUL� LOH�&'g�SXDQODUÕ�
DUDVÕQGD�RUWD�G�]H\GH�QHJDWLI�ELU�LOLúNL�VDSWDQGÕ�
�S������������U�����������7DEOR�,9��

Tablo IV:�'�YLWDPLQL�G�]H\OHUL�LOH�|OoHN�SXDQODUÕQÕQ�LOLúNLVL

<):<1̪5)
dDOÕúPDPÕ]GD� úL]RIUHQL� KDVWDODUÕQÕQ� E�\�N� ELU� oR÷XQOX÷XQGD�
RSWLPDO�VHYL\HOHULQ�DOWÕQGD�'�YLWDPLQL�G�]H\OHUL�VDSWDQGÕ��7HVSLW�
HGLOHQ� G�ú�N� '� YLWDPLQL� G�]H\OHULQLQ� GH� GHSUHVLI� EHOLUWLOHUOH�
LOLúNLOL� ROGX÷X� J|]OHQGL�� <DSÕODQ� NRUHODV\RQ� DQDOL]LQGH� '�
YLWDPLQL�G�]H\OHUL�LOH�&'g�VNRUX�DUDVÕQGD�RUWD�G�]H\GH�QHJDWLI�
ELU�LOLúNL�WHVSLW�HGLOGL��

ùL]RIUHQL� ROXúXPX� LOH� LOJLOL� ELUoRN� KLSRWH]� LOHUL� V�U�OP�úW�U��
%XQODU� LoHULVLQGH� HQ� NDEXO� J|UHQOHUL� JHQ� oHYUH� LOLúNLVL� YH�
Q|URJHOLúLPVHO� KLSRWH]GLU� ����� '� YLWDPLQLQLQ� Q|UR�JHOLúLP�
�]HULQGHNL� HWNLOHULQLQ� NHúILQGHQ� VRQUD� GLNNDWOHU� '� YLWDPLQL�
HNVLNOL÷L� YH� úL]RIUHQL� LOLúNLVLQH�ND\PÕúWÕU��3UHQDWDO�'�YLWDPLQL�
HNVLNOL÷LQLQ�IHWDO�Q|UDO�JHOLúLPL�ROXPVX]�HWNLOHGL÷L�YH�GROD\ÕVÕ\-
OD� úL]RIUHQL� ULVNLQL� DUWÕUGÕ÷Õ� YDUVD\ÕOPÕúWÕU� ��������g]HOOLNOH� GH�
JHEHOLN� G|QHPL� YH� EHEHNOLN� oD÷ÕQGD� RUWD\D� oÕNDQ�'� YLWDPLQL�
HNVLNOHULQLQ� EH\QLQ� E�\�PHVLQL� YH� JHOLúLPLQL� HWNLOHGL÷L�
GROD\ÕVÕ\OD� GD� HULúNLQ� G|QHP� úL]RIUHQL� ULVNLQL� DUWÕUGÕ÷Õ� J|VWH��
ULOPLúWLU� ������������ <DSÕODQ� HSLGHPL\RORMLN� oDOÕúPDODU�� NR\X�
WHQOL� NLúLOHUGH�� NÕú� VRQX�LONEDKDU� EDúÕQGD� GR÷DQODUGD�� GDKD�
\�NVHN� HQOHPOHUGH� G�Q\D\D� JHOHQOHUGH� YH� NHQWVHO� RUWDPODUGD�
GR÷DQODUGD� úL]RIUHQL� ULVNLQLQ� DUWÕ÷ÕQÕ� YH� EX� ULVNH� '� YLWDPLQL�
HNVLNOL÷LQLQ� DUDFÕOÕN� HGHELOHFH÷LQL� |QH� V�UP�úW�U�� $QFDN� EX�
NRQXGDNL�YHULOHU�oHOLúNLOLGLU�������������%L]�GH�oDOÕúPDPÕ]GD�'�
YLWDPLQL� G�]H\OHUL� LOH� VRV\RGHPRJUDILN� YHULOHU� YH� NOLQLN�
|]HOOLNOHU�DUDVÕQD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�LOLúNL�VDSWDPDGÕN�
(ULúNLQ�G|QHP�úL]RIUHQL�KDVWDODUÕQGD�'�YLWDPLQL�HNVLNOLNOHULQH�
VÕNOÕNOD�UDVWODQPDNWDGÕU�������������������<DSÕODQ�oDOÕúPDODUGD�
úL]RIUHQL�KDVWDODUÕQÕQ�\DNODúÕN�����
LQGH�'�YLWDPLQL�HNVLNOL÷L-
QLQ�ROGX÷X�YH�'�YLWDPLQL� VHYL\HOHULQLQ�GH� VD÷OÕNOÕ�NRQWUROOHUH�
J|UH� ����� QJ�PO� GDKD� G�ú�N� ROGX÷X� YXUJXODQPÕúWÕU� ������ %X�
RUDQODU�WHGDYL\H�GLUHQoOL�JUXSWD��LON�DWDN�SVLNRWLN�KDVWDODUGD�YH�
KDVWDQH\H� \DWDQ� KDVWDODUGD� LVH� GDKD� GD� \�NVHN� RODUDN� UDSRU�
HGLOPLúWLU� ������������ .RQWURO� JUXEX� NXOODQÕODUDN� JHUoHNOHúWL��
ULOHQ� oDOÕúPDODUGD� GD� \LQH� EHQ]HU� VRQXoODU� HOGH� HGLOPLúWLU�
������������ $QFDN� EX� GXUXPX� GHVWHNOHPH\HQ� oDOÕúPDODU� GD�
YDUGÕU����������+DWWD�ED]Õ�oDOÕúPDODU�\�NVHN�'�YLWDPLQL�G�]H\-
OHULQL�DUWDQ�úL]RIUHQL� ULVNL� LOH�GH� LOLúNLOHQGLUPLúWLU� ������%L]�GH�
oDOÕúPDPÕ]GD� OLWHUDW�UOH� X\XPOX� ELU� úHNLOGH� úL]RIUHQL� KDVWD-
ODUÕQÕQ� \DNODúÕN� �� ����¶�QGH� RSWLPDO� VHYL\HOHULQ� DOWÕQGD� '�
YLWDPLQL�G�]H\OHUL�VDSWDGÕN��ùL]RIUHQL�KDVWDODUÕQGD�VDSWDQDQ�'�
YLWDPLQL�HNVLNOL÷L�EX�KDVWDODUÕQÕQ�VHGDQWHU�\DúDP�WDU]ODUÕ��J�QHú�
ÕúÕ÷ÕQGDQ�\HWHULQFH�ID\GDODQDPDPDODUÕ�YH�EHVOHQPH�HNVLNOLNOHUL�
LOH� LOLúNLOL� RODELOLU�� $\UÕFD� EX� KDVWDODUÕQ� NXOODQPÕú� ROGXNODUÕ�
LODoODU�GD�EX�GXUXPD�\RO�DoPÕú�RODELOLU��������

�dDOÕúPDPÕ]Õ�'�YLWDPLQL�G�]H\OHULQH�J|UH�JUXSODQGÕUGÕ÷ÕPÕ]GD�
'�YLWDPLQL�HNVLNOL÷L���������'�YLWDPLQL�\HWHUVL]OL÷L��������YH�
QRUPDO�'�YLWDPLQL�G�]H\OHUL�GH�������� LGL��%X�EXOJXODU������
\ÕOÕQGD� %XOXW� YH� DUNDGDúODUÕQÕQ� �ONHPL]GH� \DSPÕú� ROGXNODUÕ�
EHQ]HU� ELU� oDOÕúPD� LOH� GH� X\XPOX� LGL� ������ %D]Õ� \|QWHPVHO�
IDUNOÕOÕNODU� ROPDNOD� ELUOLNWH� EHQ]HU� VRQXoODUD� <�NVHO� YH�
DUNDGDúODUÕ�LOH�$UDV�YH�DUNDGDúODUÕQÕQ�\DSPÕú�ROGXNODUÕ�oDOÕúPD-
ODUGD�GD�UDVWODQPDNWDGÕU����������
ùL]RIUHQL�� SR]LWLI� QHJDWLI� YH� DIHNWLI� VHPSWRPODUOD� JLGHQ� ELU�
ER]XNOXNWXU�� ùL]RIUHQL� VHPSWRP� úLGGHWL� YH�'� YLWDPLQL� LOLúNLVL�
ELUoRN� oDOÕúPD� LOH� DUDúWÕUÕOPÕúWÕU�� %X� NRQXGD� \DSÕOPÕú� RODQ�
oDOÕúPDODU�GDKD�VÕNOÕNOD�LON�DWDN�\D�GD�DNXW�DOHYOHQPH�G|QHPL�LOH�
LOJLOL�oDOÕúPDODU�ROXS�ELOGLULOHQ�VRQXoODU�GD�ROGXNoD�GH÷LúNHQGLU�
������������������<DSÕODQ�oDOÕúPDODUÕQ�ELU�NÕVPÕ�úL]RIUHQL�KDVWD-
ODUÕQGD� VDGHFH� QHJDWLI� EHOLUWLOHUOH� G�ú�N�'� YLWDPLQL� G�]H\OHUL�
DUDVÕQGD� LOLúNL� VDSWDUNHQ�ELU�NÕVPÕ� LVH�KHP�QHJDWLI�YH�KHP�GH�
SR]LWLI�EHOLUWLOHUOH�'�YLWDPLQL�G�]H\L�DUDVÕQGD�LOLúNL�VDSWDPÕúWÕU�
����������������������������� %XQXQ� DNVLQH� SR]LWLI� YH� QHJDWLI�
EHOLUWLOHUOH� '� YLWDPLQL� VHYL\HOHUL� DUDVÕQGD� LOLúNL� ROPDGÕ÷ÕQÕ�
EHOLUWHQ�oDOÕúPDODU�GD�YDUGÕU��,W]KDN\�YH�DUNDGDúODUÕ�'�YLWDPLQL�
G�]H\OHUL� LOH� 3$166� SXDQODUÕ� DUDVÕQGDNL� LOLúNL\L� DUDúWÕUPÕú�
ROGXNODUÕ� oDOÕúPDODUÕQGD� '� YLWDPLQL� G�]H\OHUL� LOH� 3$166�
SXDQODUÕ�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�VDSWDPDPÕúWÕU�������

%HQ]HU�ELU�LOLúNL�GH�\LQH�&UHZV�YH�DUNDGDúODUÕQÕQ�\DSPÕú�ROGXN-
ODUÕ� oDOÕúPDGD� GD� J|VWHULOPLúWLU� ������%L]� GH� EX� LNL� oDOÕúPD\D�
EHQ]HU�úHNLOGH�oDOÕúPDPÕ]GD�'�YLWDPLQ�G�]H\OHUL�LOH�úL]RIUHQL-
QLQ� SR]LWLI� YH� QHJDWLI� VHPSWRP� úLGGHWL� DUDVÕQGD� LVWDWLVWLNVHO�
DoÕGDQ� DQODPOÕ� ELU� LOLúNL� VDSWDPDGÕN�� %HQ]HU� EXOJXODU� �����
\ÕOÕQGD��ONHPL]GH�\DSÕOPÕú�RODQ�$UDV�YH�DUNDGDúODUÕQÕQ�oDOÕúPD-
ODUÕQGD�GD�J|VWHULOPLúWLU� ������dDOÕúPDPÕ]GD�HOGH�HWWL÷LPL]�EX�
VRQXo� VHoLOHQ� |UQHNOHPOH� LOLúNLOL� RODELOHFH÷L� JLEL� UHPLV\RQ�
G|QHPLQGHNL� KDVWDODUÕQ� VHoLOPLú� ROPDVÕ� LOH� GH� LOLúNLOL� RODELOLU��
2\VDNL� úL]RIUHQL� VHPSWRP� úLGGHWL� LOH� '� YLWDPLQL� G�]H\OHUL�
DUDVÕQGD�LOLúNL�VDSWD\DQ�oDOÕúPDODU�VÕNOÕNOD�GDKD�úLGGHWOL�VHPS-
WRP�SURILOLQH�VDKLS�RODQ�DNXW�G|QHP�\D�GD�\DWDUDN�WHGDYL�J|UHQ�
KDVWDODUGDQ�ROXúPDNWD\GÕ��������������
'�YLWDPLQL�HNVLNOL÷L��SVLNRWLN�ER]XNOXNODU��GHSUHV\RQ�YH�GL÷HU�
ELUoRN� NURQLN� IL]LNVHO� GXUXPOD� LOLúNLOHQGLULOPLú� ROXS� UXKVDO�
ER]XNOX÷X� RODQ� NLúLOHUGH� HQ� J�oO�� NDQÕWODU� G�ú�N� '� YLWDPLQL�
G�]H\OHUL� LOH� GHSUHV\RQ� DUDVÕQGDNL� LOLúNLGH� VDSWDQPÕúWÕU�
������������ %HQ]HU� ELU� LOLúNLQLQ� GHSUHVLI� EHOLUWLOHULQ� VÕNOÕNOD�
J|U�OG�÷��úL]RIUHQLGH�GH�RODELOHFH÷L�LOHUL�V�U�OP�úW�U����������
1LWHNLP�\DSÕODQ�oRN�VD\ÕGD�oDOÕúPD�LOH�GH�úL]RIUHQL�KDVWDODUÕQ-
GDNL�G�ú�N�'�YLWDPLQL�G�]H\OHULQLQ�GHSUHVLI�EHOLUWLOHU�LOH�RODQ�EX�
LOLúNLVL� RUWD\D� NRQXOPXúWXU� ������������ %L]GH� oDOÕúPDPÕ]GD�
OLWHUDW�UOH�X\XPOX�ELU�úHNLOGH�úL]RIUHQL�KDVWDODUÕQGD�'�YLWDPLQL�
VHYL\HOHUL�LOH�&'g�SXDQODUÕ�DUDVÕQGD�LVWDWLVWLNVHO�DoÕGDQ�QHJDWLI�
ELU� LOLúNL� VDSWDGÕN�� %X� VRQXo� ����� \ÕOÕQGD� 1HUKXV� YH�
DUNDGDúODUÕQÕQ�SVLNRWLN�KDVWDODUGD�&'g�SXDQODUÕ�LOH�'�YLWDPLQL�
G�]H\OHULQL� NDUúÕODúWÕUPÕú� ROGXNODUÕ� oDOÕúPD\OD� EHQ]HUGL�2QODU�
GD�oDOÕúPDODUÕQGD�G�ú�N�'�YLWDPLQL�G�]H\OHUL�LOH�\�NVHN�&'g�
SXDQODUÕ� DUDVÕQGD� DQODPOÕ� WHUV� LOLúNL� VDSWDPÕúODUGÕU� ������ %X�
GXUXP�úL]RIUHQL�KDVWDODUÕQÕQ�LoH�NDSDQPDVÕ��NDSDOÕ�PHNDQODUGD�
GDKD�ID]OD�YDNLW�JHoLUPHVL�GROD\ÕVÕ\OD�GD�J�QHú�ÕúÕ÷ÕQD�PDUX]L-
\HWLQ� D]DOPDVÕ� úHNOLQGH� DoÕNODQDELOHFH÷L� JLEL� '� YLWDPLQLQLQ�

VHURWRQLQ� VHQWH]L� �]HULQGHNL� G�]HQOH\LFL� HWNLOHUL� úHNOLQGH� GH�
DoÕNODQDELOLU��$\UÕFD�'�YLWDPLQLQLQ�DQWLLQIODPDWXDU�YH�DQWLRNVL-
GDWLI�HWNLOHUL�GH�EX�V�UHoWH�HWNLOL�ROPXú�RODELOLU������

dDOÕúPDPÕ]ÕQ� ED]Õ� NÕVÕWOÕOÕNODUÕ� GD� YDUGÕU�� dDOÕúPDPÕ]ÕQ� WHN�
PHUNH]GH� \�U�W�OP�ú� ROPDVÕ�� |UQHNOHP� JUXEXQXQ� N�o�NO�÷���
NHVLWVHO�ELU�oDOÕúPD�ROPDVÕ��'�YLWDPLQL�HNVLNOL÷LQL�HWNLOH\HFHN�
IDNW|UOHULQ�GLNNDWH�DOÕQPDPÕú�ROPDVÕ�YH�'�YLWDPLQL�VHYL\HOHUL-
QLQ�VD÷OÕNOÕ�NRQWUROOHUOH�NDUúÕODúWÕUÕOPDPÕú�ROPDVÕ�oDOÕúPDPÕ]ÕQ�
NÕVÕWOÕOÕ÷Õ�RODUDN�G�ú�Q�OHELOLU��$\UÕFD�VDGHFH�UHPLV\RQ�G|QHPL�
KDVWDODUÕQ�WHUFLK�HGLOPHVL�GH�\LQH�ELU�NÕVÕWOÕOÕN�RODUDN�GH÷HUOHQGL-
ULOHELOLU�

;76=i�^M�l6-:ʈ�
dDOÕúPDPÕ]GD� úL]RIUHQL� KDVWDODUÕQÕQ� E�\�N� ELU� oR÷XQOX÷XQGD�
RSWLPDO� VHYL\HOHULQ� DOWÕQGD� '� YLWDPLQL� G�]H\OHUL� VDSWDGÕN��
$\UÕFD�WHVSLW�HGLOHQ�EX�G�ú�N�'�YLWDPLQL�G�]H\OHUL�LOH�GHSUHVLI�
EHOLUWLOHU� DUDVÕQGD� QHJDWLI� ELU� LOLúNL� ROGX÷XQX� J|]OHPOHGLN��
ùL]RIUHQL� KDVWDODUÕQGD� GHSUHVLI� EHOLUWLOHULQ� VÕNOÕNOD� J|]GHQ�
NDoWÕ÷Õ�YH�WHGDYL\H�X\XPX�ROXPVX]�HWNLOHGL÷L�G�ú�Q�OG�÷�QGH�
EX�EXOJX�ROGXNoD�|QHPOLGLU��%X�EXOJXODU�ÕúÕ÷ÕQGD�úL]RIUHQL�YH�'�
YLWDPLQL�G�]H\OHUL�DUDVÕQGDNL� LOLúNL\L�D\GÕQODWPD\D�\|QHOLN�EX�
DODQGD�L\L�WDVDUODQPÕú�oRN�PHUNH]OL�oDOÕúPDODUD�LKWL\Do�GX\XO-
PDNWDGÕU��
(WLN�.RPLWH�2QD\Õ��
%X�DUDúWÕUPD��LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL-
NDODUD� YH� +HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQGXU� YH� 5L]H�
5HFHS� 7D\\LS� (UGR÷DQ� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� WDUDIÕQGDQ�
RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ��������������������������

+DVWD�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNOD��
UDV\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP�DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU���0�%���%�%���d�+���7DVDUÕP���0�%���d�+���0�3���'HQHWOHPH�
��0�%���d�+���%�%���.D\QDNODU���0�%���0�3���)�+�d���0DO]HPHOHU�
��0�%���0�3���)�+�d���9HUL�7RSODQPDVÕ�YH�YH\D�øúOHPHVL���0�%���
0�3��� )�+�d���$QDOL]� YH�YH\D�<RUXP� �� 0�%��� 0�3��� /LWHUDW�U�
7DUDPDVÕ���0�%���0�3���)�+�d���<D]Õ\Õ�<D]DQ�±�0�%���(OHúWLUHO�
øQFHOHPH���0�%���d�+���%�%�

dÕNDU�dDWÕúPDVÕ�
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN�
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU�



ÖZ
Amaç: 
ùL]RIUHQL�SR]LWLI��QHJDWLI��DIHNWLI�YH�ELOLúVHO�EHOLUWLOHUOH�NDUDNWHUL]H�Q|URJHOLúLPVHO�ELU�ER]XNOXN-
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Objective: 
6FKL]RSKUHQLD� LV�D�QHXURGHYHORSPHQWDO�GLVRUGHU�FKDUDFWHUL]HG�
E\� SRVLWLYH�� QHJDWLYH�� DIIHFWLYH� DQG� FRJQLWLYH� V\PSWRPV��
1XPHURXV�VWXGLHV�KDYH�EHHQ�FRQGXFWHG�WR�HOXFLGDWH�WKH�HWLRORJ\�
RI�VFKL]RSKUHQLD��5HFHQW�VWXGLHV�KDYH�IRFXVHG�RQ�WKH�UHODWLRQ-
VKLS�EHWZHHQ�YLWDPLQ�'�OHYHOV�DQG�VFKL]RSKUHQLD��,Q�WKLV�VWXG\��
WKH�UHODWLRQVKLS�EHWZHHQ�YLWDPLQ�'�OHYHOV�DQG�V\PSWRP�VHYHULW\�
LQ�VFKL]RSKUHQLD�SDWLHQWV�ZDV�LQYHVWLJDWHG�

Material and Methods: 
$�WRWDO�RI����SDWLHQWV�UHJLVWHUHG�LQ�5L]H�6WDWH�+RVSLWDO�&RPPX-
QLW\� 0HQWDO� +HDOWK� &HQWHU� ZHUH� LQFOXGHG� LQ� WKLV� VWXG\�� 7R�
GHWHUPLQH�WKH�YLWDPLQ�'�OHYHOV�RI�WKH�SDUWLFLSDQWV��WKH����2+��'�
IRUP� RI� YLWDPLQ� '�� ZKLFK� KDV� WKH� KLJKHVW� FRQFHQWUDWLRQ� LQ�
FLUFXODWLRQ�� ZDV� XVHG�� 'HWHFWHG� YLWDPLQ� '� YDOXHV� ZHUH�
FRPSDUHG�ZLWK�WKH�6FDOH�IRU�WKH�$VVHVVPHQW�RI�1HJDWLYH�6\PS-
WRPV��6$16���WKH�6FDOH�IRU�WKH�$VVHVVPHQW�RI�3RVLWLYH�6\PS-
WRPV� �6$36��� &DOJDU\� 'HSUHVVLRQ� 6FDOH� �&'6�� PHDQ� VFRUHV�
DQG�VRFLRGHPRJUDSKLF�GDWD�

Results:
,Q�RXU�VWXG\��YLWDPLQ�'�OHYHOV�EHORZ�RSWLPDO�OHYHOV�ZHUH�IRXQG�
LQ�������RI� VFKL]RSKUHQLD�SDWLHQWV�� ������RI� WKH�SDUWLFLSDQWV�
KDG�YLWDPLQ�'�GHILFLHQF\�DQG�������KDG�YLWDPLQ�'�LQVXIILFLHQ-
F\��&RQVLGHULQJ�WKH�UHODWLRQVKLS�EHWZHHQ�PHDQ�VFDOH�VFRUHV�DQG�
YLWDPLQ�'�OHYHOV��QR�VLJQLILFDQW�UHODWLRQVKLS�ZDV�IRXQG�EHWZHHQ�
6$16� DQG� 6$36� VFRUHV� DQG� YLWDPLQ�'� OHYHOV��$� VWDWLVWLFDOO\�
VLJQLILFDQW� UHODWLRQVKLS� ZDV� IRXQG� EHWZHHQ� &'6� VFRUHV� DQG�
YLWDPLQ�'�OHYHOV��,Q�WKH�JURXS�ZLWK�YLWDPLQ�'�GHILFLHQF\��&'6�
VFRUHV� ZHUH� VLJQLILFDQWO\� KLJKHU� WKDQ� WKH� RWKHU� JURXSV� �S��
�������

Conclusion: 
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LQ�WKH�PDMRULW\�RI�SDWLHQWV�ZLWK�VFKL]RSKUHQLD��,W�ZDV�REVHUYHG�
WKDW� ORZ� YLWDPLQ�'� OHYHOV� GHWHFWHG�ZHUH� DOVR� DVVRFLDWHG�ZLWK�
GHSUHVVLYH�V\PSWRPV�
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ÕúÕN�HWNLVL\OH�FLOWWH�VHQWH]�HGLOHELOHQ�\D�GD�HVHU�PLNWDUGD�GL\HWOH�
DOÕQDQ�VWHURLG�\DSÕOÕ�ELU�KRUPRQGXU��&LOWWH�VHQWH]�HGLOGL÷L�KDOL\OH�

DNWLI�KDOGH�ROPD\DQ�EX�KRUPRQ�NDUDFL÷HU�YH�E|EUHNWH�JHoLUPLú�
ROGX÷X� LNL� DGHW� KLGURNVLODV\RQ� UHDNVL\RQX� LOH� DNWLI� KDOH�
JHOHELOPHNWHGLU��$NWLI�KDOH�G|Q�úW�NWHQ�VRQUD�GD�Y�FXWWD�ELUoRN�
VLVWHPGH� HWNLOL� RODELOPHNWHGLU� ������� '� YLWDPLQLQLQ� NHPLN�
PHWDEROL]PDVÕ��]HULQGHNL�HWNLOHUL�L\L�ELOLQPHVLQH�UD÷PHQ�GL÷HU�
VLVWHPOHU� �]HULQGHNL� HWNLVL�� |]HOOLNOH� GH� VDQWUDO� VLQLU� VLVWHPL�
�]HULQGHNL�HWNLVL�J|UPH]GHQ�JHOLQPLúWLU��6RQ�G|QHPGH�\DSÕODQ�
oDOÕúPDODUOD� '� YLWDPLQLQLQ� PHUNH]L� VLQLU� VLVWHPL� �]HULQGH�
|QHPOL� HWNLOHULQLQ� ROGX÷X� �Q|URWUDQVPLWHU� VHQWH]L�� Q|URWURILN�
IDNW|UOHULQ�VDOÕQÕPÕ��Q|URSURWHNWLI�HWNL�JLEL��DQODúÕOPÕúWÕU��

<LQH�\DSÕODQ�oDOÕúPDODUOD�G�ú�N�'�YLWDPLQL�G�]H\OHULQLQ�SDUNLQ-
VRQ� KDVWDOÕ÷Õ�� DO]KHLPHU� KDVWDOÕ÷Õ�� RWL]P�YH� úL]RIUHQL� JLEL� SHN�
oRN�Q|URJHOLúLPVHO�YH�Q|URGHMHQHUDWLI�ER]XNOXNOD�LOLúNLOL�ROGX÷X�
RUWD\D�NRQXOPXúWXU��������$\UÕFD�oDOÕúPDODUGD�J�QHú�ÕúÕ÷ÕQGDQ�
\HWHULQFH� ID\GDODQDPDPD�� NX]H\� HQOHPLQGH� \DúDPD�� NR\X�
SLJPHQWH� GHUL\H� VDKLS� ROPD� YH� NÕú� PHYVLPLQGH� GR÷PD� JLEL�
IDNW|UOHULQ�KHP�'�YLWDPLQL�HNVLOL÷L�YH�KHP�GH�úL]RIUHQLGH�RUWDN�
QHGHQVHO� IDNW|UOHU� ROPDVÕ�� µµúL]RIUHQL� YH� '� YLWDPLQL� HNVLNOL÷L�
DUDVÕQGD� ELU� LOLúNL� RODELOLU� PL"¶¶� VRUXVXQX� DNOD� JHWLUPLúWLU�� '�
YLWDPLQL�UHVHSW|UOHULQLQ�YH���DOID�KLGURNVLOD]�HQ]LPLQLQ�EH\LQGH�
WHVSLW� HGLOPHVL� LOH� EHUDEHU� EX� KLSRWH]� GDKD� GD� J�oOHQPLúWLU�
��������<DSÕODQ� oDOÕúPDODUGD� úL]RIUHQL� KDVWDODUÕQÕQ� \DNODúÕN���
��
LQGH�'�YLWDPLQL�HNVLNOL÷LQLQ�ROGX÷X�YH�'�YLWDPLQL�VHYL\HOHUL-
QLQ�GH�VD÷OÕNOÕ�NRQWUROOHUH�J|UH������QJ�PO�GDKD�G�ú�N�ROGX÷X�
RUWD\D� NRQXOPXúWXU� ������ '� YLWDPLQL� VHYL\HOHUL� LOH� úL]RIUHQL�
DUDVÕQGDNL� LOLúNL\L�DoÕNODPD\D�oDOÕúDQ�LON�oDOÕúPDODU�0F�*UDWK�
YH�DUNDGDúODUÕQÕQ�EHEHNOHUOH�\DSPÕú�ROGX÷X�oDOÕúPDODUD�GD\DQ-
PDNWDGÕU��

0F�*UDWK�YH�DUNDGDúODUÕ�ELU�\Dú� FLYDUÕ�EHEHNOHUGH�'�YLWDPLQL�
WDNYL\HVLQLQ� úL]RIUHQL� ULVNLQL� |QHPOL� |Oo�GH� D]DOWWÕ÷ÕQÕ� J|VWHU-
PLúOHUGLU� ������ <LQH� 0F� *UDWK� YH� DUNDGDúODUÕ� ����� \ÕOÕQGD�
JHUL\H� G|Q�N� RODUDN� ���� úL]RIUHQL� KDVWDVÕQÕ� WDUDPÕú� ROGXNODUÕ�
EDúND�ELU�oDOÕúPDGD�LVH�EHEHNOLNWHNL�G�ú�N�'�YLWDPLQL�VHYL\H��
OHULQLQ� LOHUL� \DúWD� DUWPÕú� úL]RIUHQL� ULVNL� LOH� LOLúNLOL� ROGX÷XQX�
RUWD\D� NR\PXúODUGÕU� ������ %HQ]HU� VRQXoODU� \DúDPODUÕQÕQ� LON�
\ÕOÕQGD�'�YLWDPLQL� WDNYL\HVL�DODQ�EHEHNOHULQ�DOPD\DQODUD�J|UH�
LOHUL�\DúWD�úL]RIUHQL� ULVNLQLQ�D]DOGÕ÷ÕQÕ�J|VWHUHQ�ELU�)LQODQGL\D�
oDOÕúPDVÕQGD�GD�J|VWHULOPLúWLU� ������'DKD�N�o�N�|OoHNOL�EDúND�
ELU� oDOÕúPDGD� �o�QF�� WULPHVWHUGH� DQQH� NDQÕQGD� YLWDPLQ� '�
G�]H\LQH� EDNÕOPÕú� YH� GR÷DQ� EHEHNOHU� ��� \DúÕQD� NDGDU� WDNLS�
HGLOPLúOHUGLU�� 6�UHoWH� úL]RIUHQL� WDQÕVÕ� DODQ� oRFXNODUÕQ� DQQH��
OHULQGH�� úL]RIUHQL� WDQÕVÕ� DOPD\DQODUD� RUDQOD� YLWDPLQ�'� G�]H\L�
DQODPOÕ�GHUHFHGH�G�ú�N�EXOXQPXúWXU�������

<HWLúNLQOLN� G|QHPLQGH� \DSÕODQ� oDOÕúPDODUD� EDNÕOGÕ÷ÕQGD� LVH�
6FKQHLGHU� YH� DUNDGDúODUÕ� ����� \ÕOÕQGD� ��� úL]RIUHQL�� ��� DONRO�
ED÷ÕPOÕOÕ÷Õ� YH� ���PDMRU� GHSUHV\RQ� WDQÕOÕ� WRSODP� ��� KDVWD� LOH�
\DSPÕú�ROGXNODUÕ�ELU�oDOÕúPDGD��'�YLWDPLQL�VHYL\HOHULQLQ�PDM|U�
GHSUHV\RQ� YH� úL]RIUHQL� WDQÕOÕ� JXUXSWD� DONRO� ED÷ÕPOÕOÕ÷Õ� RODQ�
JUXED� YH� NRQWURO� JUXEXQD� J|UH� DQODPOÕ� GHUHFHGH� GDKD� G�ú�N�
ROGX÷XQX� VDSWDPÕúODUGÕU� ������9DOLSRXU� YH� DUNDGDúODUÕ� GD�\LQH�
\HWLúNLQOLN� G|QHPLQGH� \DSPÕú� ROGXNODUÕ� ELU� PHWD�DQDOL]�
oDOÕúPDVÕQGD�'�YLWDPLQL� HNVLNOL÷LQLQ� DUWPÕú� úL]RIUHQL� ULVNL� LOH�
LOLúNLOL�ROGX÷XQX�J|VWHUPLúOHUGLU��<DSPÕú�ROGXNODUÕ�oDOÕúPDGD�'�
YLWDPLQL� HNVLNOL÷L� RODQ� JXUXSWD� úL]RIUHQL� ULVNLQLQ� ����� NDW�
DUWÕ÷ÕQÕ�RUWD\D�NR\PXúODUGÕU�������7�P�EXQODUD�UD÷PHQ�G�ú�N�'�

+ITOIZa� ,MXZM[aWV� lTtMɦQ� �+ITOIZa� ,MXZM[[QWV�
;KITM�+,l�
ùL]RIUHQL�KDVWDODUÕQGD�GHSUHVLI�EHOLUWLOHULQ�úLGGHW�YH�GH÷LúLPLQL�
|OoPHN� DPDFÕ\OD�$GGLQJWRQ� YH� DUNDGDúODUÕ� WDUDIÕQGDQ� JHOLúWL��
ULOPLú� RODQ� ELU� |OoHNWLU� ������ +HU� PDGGHQLQ� �� LOH� �� DUDVÕQGD�
SXDQODQGÕ÷Õ�� J|U�úPHFL� WDUDIÕQGDQ� X\JXODQDQ� YH� WRSODP� ��
PDGGHGHQ�ROXúDQ�OLNHUW�WLSL�ELU�|OoHNWLU��gOoHNWHQ�DOÕQDQ�WRSODP�
SXDQ������DUDOÕ÷ÕQGDGÕU��(OGH�HGLOHQ�SXDQODUÕQ�\�NVHNOL÷L�GHSUH-
VLI� EHOLUWLOHULQ� úLGGHWLQL� J|VWHUPHNWHGLU�� 7�UNoH� JHoHUOLN� YH�
J�YHQLUOLN� oDOÕúPDVÕ� $\GHPLU� YH� DUNDGDúODUÕ� WDUDIÕQGDQ�
\DSÕOPÕúWÕU�������

D Vitamini Düzeylerinin Ölçümü
.DWÕOÕPFÕODUGDQ����VDDW�DoOÕN�VRQUDVÕ���PO�YHQ|]�NDQ�|UQHNOHUL�
DQWLNRDJXODQOÕ� W�SOHUH�DOÕQGÕ��%'�9DFXWDLQHU�%ORRG�&ROOHFWLRQ�
7XEH���7RSODQDQ�NDQODU�RGD�VÕFDNOÕ÷ÕQGD������USP�GH����GDNLND�
V�UH\OH�VDQWULIXM�HGLOGL��1)�����5��1XYH5���6DQWULI�M�VRQUDVÕ�'�
YLWDPLQL� G�]H\OHUL� ����2+�'�� VHUXP� NHPLO�PLQHVDQV�
PLNURSDUWLNXO� LPPXQRDVVD\� �&0,$�� WHNQRORMLVL\OH� oDOÕúDQ�
$UFKLWHFW� L����� �$EERWW�� 'LDJQRVWLFV�� :LHVEDGHQ��$OPDQ\D��
FLKD]Õ�LOH�|Oo�OG���

ʈ[\I\Q[\QS[MT�)VITQb
9HULOHULQ�DQDOL]L�³6366��6WDWLVWLFDO�3DFNDJH�IRU�6RFLDO�6FLHQFHV��
IRU�:LQGRZV�������6366�$UPRQN��1<��,%0�&RUS��´DUDFÕOÕ÷Õ\OD�
\DSÕOGÕ��.DWHJRULN�YHULOHU�VD\Õ�YH�\�]GH��V�UHNOL�YHULOHU�QRUPDO�
GD÷ÕOÕPD� X\JXQOXNODUÕQD� J|UH� RUWDODPD�� VWDQGDUW� VDSPD� \D� GD�
PHGLDQ� �PLQLPXP�PDNVLPXP�� úHNOLQGH� LIDGH� HGLOGL�� 1RUPDO�
GD÷ÕOÕPD� X\JXQOXN� .ROPRJRURY� 6PLUQRY� WHVWL� LOH� VÕQDQGÕ��
.DWHJRULN�YHULOHU�.L�NDUH�WHVWL�LOH�DQDOL]�HGLOGL��6�UHNOL�YHULOHULQ�
NDUúÕODúWÕUÕOPDVÕQGD� $129$� YH\D� .UXVNDO� :DOOLV� WHVWL�
NXOODQÕOGÕ��9HULOHU� DUDVÕQGDNL� NRUHODV\RQ� VSHDUPDQ�NRUHODV\RQ�
WHVWL� LOH� LQFHOHQPLúWLU�� S������ DQODPOÕOÕN� VÕQÕUÕ� RODUDN� NDEXO�
HGLOGL�

BULGULAR
dDOÕúPD\D� GDKLO� HGLOHQ� NDWÕOÕPFÕODUÕQ� \Dú� RUWDODPDVÕ� ������ ��
������ LGL�� .DWÕOÕPFÕODUÕQ� �� ����¶L� �Q ���� HUNHN�� �� ����¶� VL�
�Q ���� NDGÕQGÕ�� 0HGHQL� GXUXP� DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD�
NDWÕOÕPFÕODUÕQ�������¶�VÕQÕQ��Q ����EHNDU�������¶��Q�Q��Q ����
HYOL� ROGX÷X� J|]OHQGL�� .DWÕOÕPFÕODUÕQ� �� ����¶L� �Q ���� LONRNXO�
PH]XQX\GX� YH� �� ����¶L� �Q ���� oDOÕúPÕ\RUGX�� .DWÕOÕPFÕODU��
\DúDQÕODQ�\HU�DoÕVÕQGDQ�GH÷HUOHQGLULOGL÷LQGH�������¶�L��Q ����LO�
PHUNH]LQGH�� �� ����¶� VL� �Q ���� NÕUVDO� DODQGD� \DúDPDNWD\GÕ��
.DWÕOÕPFÕODUÕQ� RUWDODPD� KDVWDOÕN� V�UHOHUL� \ÕO� ED]ÕQGD� ������
�������������LGL�YH�KDVWDODUÕQ�������¶L��Q ����LQWLKDU�G�ú�QFH��
VLQH�VDKLSWL��7DEOR�,���

Tablo I:�+DVWDODUÕQ�VRV\RGHPRJUDILN�YH�NOLQLN�|]HOOLNOHUL�

'� YLWDPLQL� G�]H\OHULQH� J|UH� KDVWDODUÕ� �� JUXED� D\ÕUGÕ÷ÕPÕ]GD�
KDVWDODUÕQ�������� VLQGH�'�YLWDPLQL� HNVLNOL÷L��������� VÕQGD�'�
YLWDPLQL� \HWHUVL]OL÷L� YH� �� ����� VLQGH� RSWLPDO� VHYL\HGH� '�
YLWDPLQL�G�]H\OHUL�VDSWDQGÕ��

'� YLWDPLQL� G�]H\OHULQH� J|UH� D\UÕODQ� �� JUXS� DUDVÕQGD� \Dú�
�S ��������FLQVL\HW��S ��������PHGHQL�GXUXP��S ��������H÷LWLP�
G�]H\L� �S ��������PHVOHN� �S ��������\DúDQÕODQ�\HU� �S ��������
UXKVDO�KDVWDOÕN�V�UHVL��S �������YH�LQWLKDU�G�ú�QFHVL��S �������
DoÕVÕQGDQ�DQODPOÕ�IDUNOÕOÕN�VDSWDQPDGÕ��7DEOR�,,���

Tablo II: '�YLWDPLQL�G�]H\LQH�J|UH�D\UÕODQ�JUXSODUÕQ�VRV\RGHPRJUDILN�YH�NOLQLN�
|]HOOLNOHUL�

*UXSODU�|OoHN�SXDQODUÕQD�J|UH�GH÷HUOHQGLULOGL÷LQGH�JHUHN�6$36�
�S �������YH�JHUHNVH�GH�6$16��S �������WRSODP�|OoHN�VNRUODUÕ�
'� YLWDPLQL� G�]H\OHULQH� J|UH� D\UÕODQ� KDVWD� JUXSODUÕ� DUDVÕQGD�
LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�IDUNOÕOÕN�J|VWHUPHGL��
&'g¶GHQ�DOÕQDQ�SXDQODUÕQ�LVH�'�YLWDPLQL�HNVLNOL÷L�RODQ�JUXSWD�
GL÷HU� JUXSODUD� J|UH� GDKD� \�NVHN� ROGX÷X� L]OHQGL� �S � �������
�7DEOR�,,,��ùHNLO�����

Tablo III: '� 9LWDPLQL� HNVLNOL÷LQLQ� SVLNRWLN� YH� GHSUHVLI� VHPSWRPODUOD�
NDUúÕODúWÕUÕOPDVÕ

ùHNLO����&DOJDU\�'HSUHV\RQ�gOoH÷LQGHQ�DOÕQDQ�SXDQODUÕQ�'�YLWDPLQL�G�]H\OHU-
LQH�J|UH�GD÷ÕOÕPÕ�

gOoHN� SXDQODUÕ� YH� '� YLWDPLQL� G�]H\OHUL� DUDVÕQGD� \DSÕODQ�
NRUHODV\RQ� DQDOL]LQGH�'� YLWDPLQL� G�]H\OHUL� LOH�&'g�SXDQODUÕ�
DUDVÕQGD�RUWD�G�]H\GH�QHJDWLI�ELU�LOLúNL�VDSWDQGÕ�
�S������������U�����������7DEOR�,9��

Tablo IV:�'�YLWDPLQL�G�]H\OHUL�LOH�|OoHN�SXDQODUÕQÕQ�LOLúNLVL

<):<1̪5)
dDOÕúPDPÕ]GD� úL]RIUHQL� KDVWDODUÕQÕQ� E�\�N� ELU� oR÷XQOX÷XQGD�
RSWLPDO�VHYL\HOHULQ�DOWÕQGD�'�YLWDPLQL�G�]H\OHUL�VDSWDQGÕ��7HVSLW�
HGLOHQ� G�ú�N� '� YLWDPLQL� G�]H\OHULQLQ� GH� GHSUHVLI� EHOLUWLOHUOH�
LOLúNLOL� ROGX÷X� J|]OHQGL�� <DSÕODQ� NRUHODV\RQ� DQDOL]LQGH� '�
YLWDPLQL�G�]H\OHUL�LOH�&'g�VNRUX�DUDVÕQGD�RUWD�G�]H\GH�QHJDWLI�
ELU�LOLúNL�WHVSLW�HGLOGL��

ùL]RIUHQL� ROXúXPX� LOH� LOJLOL� ELUoRN� KLSRWH]� LOHUL� V�U�OP�úW�U��
%XQODU� LoHULVLQGH� HQ� NDEXO� J|UHQOHUL� JHQ� oHYUH� LOLúNLVL� YH�
Q|URJHOLúLPVHO� KLSRWH]GLU� ����� '� YLWDPLQLQLQ� Q|UR�JHOLúLP�
�]HULQGHNL� HWNLOHULQLQ� NHúILQGHQ� VRQUD� GLNNDWOHU� '� YLWDPLQL�
HNVLNOL÷L� YH� úL]RIUHQL� LOLúNLVLQH�ND\PÕúWÕU��3UHQDWDO�'�YLWDPLQL�
HNVLNOL÷LQLQ�IHWDO�Q|UDO�JHOLúLPL�ROXPVX]�HWNLOHGL÷L�YH�GROD\ÕVÕ\-
OD� úL]RIUHQL� ULVNLQL� DUWÕUGÕ÷Õ� YDUVD\ÕOPÕúWÕU� ��������g]HOOLNOH� GH�
JHEHOLN� G|QHPL� YH� EHEHNOLN� oD÷ÕQGD� RUWD\D� oÕNDQ�'� YLWDPLQL�
HNVLNOHULQLQ� EH\QLQ� E�\�PHVLQL� YH� JHOLúLPLQL� HWNLOHGL÷L�
GROD\ÕVÕ\OD� GD� HULúNLQ� G|QHP� úL]RIUHQL� ULVNLQL� DUWÕUGÕ÷Õ� J|VWH��
ULOPLúWLU� ������������ <DSÕODQ� HSLGHPL\RORMLN� oDOÕúPDODU�� NR\X�
WHQOL� NLúLOHUGH�� NÕú� VRQX�LONEDKDU� EDúÕQGD� GR÷DQODUGD�� GDKD�
\�NVHN� HQOHPOHUGH� G�Q\D\D� JHOHQOHUGH� YH� NHQWVHO� RUWDPODUGD�
GR÷DQODUGD� úL]RIUHQL� ULVNLQLQ� DUWÕ÷ÕQÕ� YH� EX� ULVNH� '� YLWDPLQL�
HNVLNOL÷LQLQ� DUDFÕOÕN� HGHELOHFH÷LQL� |QH� V�UP�úW�U�� $QFDN� EX�
NRQXGDNL�YHULOHU�oHOLúNLOLGLU�������������%L]�GH�oDOÕúPDPÕ]GD�'�
YLWDPLQL� G�]H\OHUL� LOH� VRV\RGHPRJUDILN� YHULOHU� YH� NOLQLN�
|]HOOLNOHU�DUDVÕQD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�LOLúNL�VDSWDPDGÕN�
(ULúNLQ�G|QHP�úL]RIUHQL�KDVWDODUÕQGD�'�YLWDPLQL�HNVLNOLNOHULQH�
VÕNOÕNOD�UDVWODQPDNWDGÕU�������������������<DSÕODQ�oDOÕúPDODUGD�
úL]RIUHQL�KDVWDODUÕQÕQ�\DNODúÕN�����
LQGH�'�YLWDPLQL�HNVLNOL÷L-
QLQ�ROGX÷X�YH�'�YLWDPLQL� VHYL\HOHULQLQ�GH� VD÷OÕNOÕ�NRQWUROOHUH�
J|UH� ����� QJ�PO� GDKD� G�ú�N� ROGX÷X� YXUJXODQPÕúWÕU� ������ %X�
RUDQODU�WHGDYL\H�GLUHQoOL�JUXSWD��LON�DWDN�SVLNRWLN�KDVWDODUGD�YH�
KDVWDQH\H� \DWDQ� KDVWDODUGD� LVH� GDKD� GD� \�NVHN� RODUDN� UDSRU�
HGLOPLúWLU� ������������ .RQWURO� JUXEX� NXOODQÕODUDN� JHUoHNOHúWL��
ULOHQ� oDOÕúPDODUGD� GD� \LQH� EHQ]HU� VRQXoODU� HOGH� HGLOPLúWLU�
������������ $QFDN� EX� GXUXPX� GHVWHNOHPH\HQ� oDOÕúPDODU� GD�
YDUGÕU����������+DWWD�ED]Õ�oDOÕúPDODU�\�NVHN�'�YLWDPLQL�G�]H\-
OHULQL�DUWDQ�úL]RIUHQL� ULVNL� LOH�GH� LOLúNLOHQGLUPLúWLU� ������%L]�GH�
oDOÕúPDPÕ]GD� OLWHUDW�UOH� X\XPOX� ELU� úHNLOGH� úL]RIUHQL� KDVWD-
ODUÕQÕQ� \DNODúÕN� �� ����¶�QGH� RSWLPDO� VHYL\HOHULQ� DOWÕQGD� '�
YLWDPLQL�G�]H\OHUL�VDSWDGÕN��ùL]RIUHQL�KDVWDODUÕQGD�VDSWDQDQ�'�
YLWDPLQL�HNVLNOL÷L�EX�KDVWDODUÕQÕQ�VHGDQWHU�\DúDP�WDU]ODUÕ��J�QHú�
ÕúÕ÷ÕQGDQ�\HWHULQFH�ID\GDODQDPDPDODUÕ�YH�EHVOHQPH�HNVLNOLNOHUL�
LOH� LOLúNLOL� RODELOLU�� $\UÕFD� EX� KDVWDODUÕQ� NXOODQPÕú� ROGXNODUÕ�
LODoODU�GD�EX�GXUXPD�\RO�DoPÕú�RODELOLU��������

�dDOÕúPDPÕ]Õ�'�YLWDPLQL�G�]H\OHULQH�J|UH�JUXSODQGÕUGÕ÷ÕPÕ]GD�
'�YLWDPLQL�HNVLNOL÷L���������'�YLWDPLQL�\HWHUVL]OL÷L��������YH�
QRUPDO�'�YLWDPLQL�G�]H\OHUL�GH�������� LGL��%X�EXOJXODU������
\ÕOÕQGD� %XOXW� YH� DUNDGDúODUÕQÕQ� �ONHPL]GH� \DSPÕú� ROGXNODUÕ�
EHQ]HU� ELU� oDOÕúPD� LOH� GH� X\XPOX� LGL� ������ %D]Õ� \|QWHPVHO�
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GD÷ÕOÕPD� X\JXQOXN� .ROPRJRURY� 6PLUQRY� WHVWL� LOH� VÕQDQGÕ��
.DWHJRULN�YHULOHU�.L�NDUH�WHVWL�LOH�DQDOL]�HGLOGL��6�UHNOL�YHULOHULQ�
NDUúÕODúWÕUÕOPDVÕQGD� $129$� YH\D� .UXVNDO� :DOOLV� WHVWL�
NXOODQÕOGÕ��9HULOHU� DUDVÕQGDNL� NRUHODV\RQ� VSHDUPDQ�NRUHODV\RQ�
WHVWL� LOH� LQFHOHQPLúWLU�� S������ DQODPOÕOÕN� VÕQÕUÕ� RODUDN� NDEXO�
HGLOGL�

BULGULAR
dDOÕúPD\D� GDKLO� HGLOHQ� NDWÕOÕPFÕODUÕQ� \Dú� RUWDODPDVÕ� ������ ��
������ LGL�� .DWÕOÕPFÕODUÕQ� �� ����¶L� �Q ���� HUNHN�� �� ����¶� VL�
�Q ���� NDGÕQGÕ�� 0HGHQL� GXUXP� DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD�
NDWÕOÕPFÕODUÕQ�������¶�VÕQÕQ��Q ����EHNDU�������¶��Q�Q��Q ����
HYOL� ROGX÷X� J|]OHQGL�� .DWÕOÕPFÕODUÕQ� �� ����¶L� �Q ���� LONRNXO�
PH]XQX\GX� YH� �� ����¶L� �Q ���� oDOÕúPÕ\RUGX�� .DWÕOÕPFÕODU��
\DúDQÕODQ�\HU�DoÕVÕQGDQ�GH÷HUOHQGLULOGL÷LQGH�������¶�L��Q ����LO�
PHUNH]LQGH�� �� ����¶� VL� �Q ���� NÕUVDO� DODQGD� \DúDPDNWD\GÕ��
.DWÕOÕPFÕODUÕQ� RUWDODPD� KDVWDOÕN� V�UHOHUL� \ÕO� ED]ÕQGD� ������
�������������LGL�YH�KDVWDODUÕQ�������¶L��Q ����LQWLKDU�G�ú�QFH��
VLQH�VDKLSWL��7DEOR�,���

Tablo I:�+DVWDODUÕQ�VRV\RGHPRJUDILN�YH�NOLQLN�|]HOOLNOHUL�

'� YLWDPLQL� G�]H\OHULQH� J|UH� KDVWDODUÕ� �� JUXED� D\ÕUGÕ÷ÕPÕ]GD�
KDVWDODUÕQ�������� VLQGH�'�YLWDPLQL� HNVLNOL÷L��������� VÕQGD�'�
YLWDPLQL� \HWHUVL]OL÷L� YH� �� ����� VLQGH� RSWLPDO� VHYL\HGH� '�
YLWDPLQL�G�]H\OHUL�VDSWDQGÕ��

'� YLWDPLQL� G�]H\OHULQH� J|UH� D\UÕODQ� �� JUXS� DUDVÕQGD� \Dú�
�S ��������FLQVL\HW��S ��������PHGHQL�GXUXP��S ��������H÷LWLP�
G�]H\L� �S ��������PHVOHN� �S ��������\DúDQÕODQ�\HU� �S ��������
UXKVDO�KDVWDOÕN�V�UHVL��S �������YH�LQWLKDU�G�ú�QFHVL��S �������
DoÕVÕQGDQ�DQODPOÕ�IDUNOÕOÕN�VDSWDQPDGÕ��7DEOR�,,���

Tablo II: '�YLWDPLQL�G�]H\LQH�J|UH�D\UÕODQ�JUXSODUÕQ�VRV\RGHPRJUDILN�YH�NOLQLN�
|]HOOLNOHUL�

*UXSODU�|OoHN�SXDQODUÕQD�J|UH�GH÷HUOHQGLULOGL÷LQGH�JHUHN�6$36�
�S �������YH�JHUHNVH�GH�6$16��S �������WRSODP�|OoHN�VNRUODUÕ�
'� YLWDPLQL� G�]H\OHULQH� J|UH� D\UÕODQ� KDVWD� JUXSODUÕ� DUDVÕQGD�
LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�IDUNOÕOÕN�J|VWHUPHGL��
&'g¶GHQ�DOÕQDQ�SXDQODUÕQ�LVH�'�YLWDPLQL�HNVLNOL÷L�RODQ�JUXSWD�
GL÷HU� JUXSODUD� J|UH� GDKD� \�NVHN� ROGX÷X� L]OHQGL� �S � �������
�7DEOR�,,,��ùHNLO�����

Tablo III: '� 9LWDPLQL� HNVLNOL÷LQLQ� SVLNRWLN� YH� GHSUHVLI� VHPSWRPODUOD�
NDUúÕODúWÕUÕOPDVÕ

ùHNLO����&DOJDU\�'HSUHV\RQ�gOoH÷LQGHQ�DOÕQDQ�SXDQODUÕQ�'�YLWDPLQL�G�]H\OHU-
LQH�J|UH�GD÷ÕOÕPÕ�

gOoHN� SXDQODUÕ� YH� '� YLWDPLQL� G�]H\OHUL� DUDVÕQGD� \DSÕODQ�
NRUHODV\RQ� DQDOL]LQGH�'� YLWDPLQL� G�]H\OHUL� LOH�&'g�SXDQODUÕ�
DUDVÕQGD�RUWD�G�]H\GH�QHJDWLI�ELU�LOLúNL�VDSWDQGÕ�
�S������������U�����������7DEOR�,9��

Tablo IV:�'�YLWDPLQL�G�]H\OHUL�LOH�|OoHN�SXDQODUÕQÕQ�LOLúNLVL

<):<1̪5)
dDOÕúPDPÕ]GD� úL]RIUHQL� KDVWDODUÕQÕQ� E�\�N� ELU� oR÷XQOX÷XQGD�
RSWLPDO�VHYL\HOHULQ�DOWÕQGD�'�YLWDPLQL�G�]H\OHUL�VDSWDQGÕ��7HVSLW�
HGLOHQ� G�ú�N� '� YLWDPLQL� G�]H\OHULQLQ� GH� GHSUHVLI� EHOLUWLOHUOH�
LOLúNLOL� ROGX÷X� J|]OHQGL�� <DSÕODQ� NRUHODV\RQ� DQDOL]LQGH� '�
YLWDPLQL�G�]H\OHUL�LOH�&'g�VNRUX�DUDVÕQGD�RUWD�G�]H\GH�QHJDWLI�
ELU�LOLúNL�WHVSLW�HGLOGL��

ùL]RIUHQL� ROXúXPX� LOH� LOJLOL� ELUoRN� KLSRWH]� LOHUL� V�U�OP�úW�U��
%XQODU� LoHULVLQGH� HQ� NDEXO� J|UHQOHUL� JHQ� oHYUH� LOLúNLVL� YH�
Q|URJHOLúLPVHO� KLSRWH]GLU� ����� '� YLWDPLQLQLQ� Q|UR�JHOLúLP�
�]HULQGHNL� HWNLOHULQLQ� NHúILQGHQ� VRQUD� GLNNDWOHU� '� YLWDPLQL�
HNVLNOL÷L� YH� úL]RIUHQL� LOLúNLVLQH�ND\PÕúWÕU��3UHQDWDO�'�YLWDPLQL�
HNVLNOL÷LQLQ�IHWDO�Q|UDO�JHOLúLPL�ROXPVX]�HWNLOHGL÷L�YH�GROD\ÕVÕ\-
OD� úL]RIUHQL� ULVNLQL� DUWÕUGÕ÷Õ� YDUVD\ÕOPÕúWÕU� ��������g]HOOLNOH� GH�
JHEHOLN� G|QHPL� YH� EHEHNOLN� oD÷ÕQGD� RUWD\D� oÕNDQ�'� YLWDPLQL�
HNVLNOHULQLQ� EH\QLQ� E�\�PHVLQL� YH� JHOLúLPLQL� HWNLOHGL÷L�
GROD\ÕVÕ\OD� GD� HULúNLQ� G|QHP� úL]RIUHQL� ULVNLQL� DUWÕUGÕ÷Õ� J|VWH��
ULOPLúWLU� ������������ <DSÕODQ� HSLGHPL\RORMLN� oDOÕúPDODU�� NR\X�
WHQOL� NLúLOHUGH�� NÕú� VRQX�LONEDKDU� EDúÕQGD� GR÷DQODUGD�� GDKD�
\�NVHN� HQOHPOHUGH� G�Q\D\D� JHOHQOHUGH� YH� NHQWVHO� RUWDPODUGD�
GR÷DQODUGD� úL]RIUHQL� ULVNLQLQ� DUWÕ÷ÕQÕ� YH� EX� ULVNH� '� YLWDPLQL�
HNVLNOL÷LQLQ� DUDFÕOÕN� HGHELOHFH÷LQL� |QH� V�UP�úW�U�� $QFDN� EX�
NRQXGDNL�YHULOHU�oHOLúNLOLGLU�������������%L]�GH�oDOÕúPDPÕ]GD�'�
YLWDPLQL� G�]H\OHUL� LOH� VRV\RGHPRJUDILN� YHULOHU� YH� NOLQLN�
|]HOOLNOHU�DUDVÕQD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�LOLúNL�VDSWDPDGÕN�
(ULúNLQ�G|QHP�úL]RIUHQL�KDVWDODUÕQGD�'�YLWDPLQL�HNVLNOLNOHULQH�
VÕNOÕNOD�UDVWODQPDNWDGÕU�������������������<DSÕODQ�oDOÕúPDODUGD�
úL]RIUHQL�KDVWDODUÕQÕQ�\DNODúÕN�����
LQGH�'�YLWDPLQL�HNVLNOL÷L-
QLQ�ROGX÷X�YH�'�YLWDPLQL� VHYL\HOHULQLQ�GH� VD÷OÕNOÕ�NRQWUROOHUH�
J|UH� ����� QJ�PO� GDKD� G�ú�N� ROGX÷X� YXUJXODQPÕúWÕU� ������ %X�
RUDQODU�WHGDYL\H�GLUHQoOL�JUXSWD��LON�DWDN�SVLNRWLN�KDVWDODUGD�YH�
KDVWDQH\H� \DWDQ� KDVWDODUGD� LVH� GDKD� GD� \�NVHN� RODUDN� UDSRU�
HGLOPLúWLU� ������������ .RQWURO� JUXEX� NXOODQÕODUDN� JHUoHNOHúWL��
ULOHQ� oDOÕúPDODUGD� GD� \LQH� EHQ]HU� VRQXoODU� HOGH� HGLOPLúWLU�
������������ $QFDN� EX� GXUXPX� GHVWHNOHPH\HQ� oDOÕúPDODU� GD�
YDUGÕU����������+DWWD�ED]Õ�oDOÕúPDODU�\�NVHN�'�YLWDPLQL�G�]H\-
OHULQL�DUWDQ�úL]RIUHQL� ULVNL� LOH�GH� LOLúNLOHQGLUPLúWLU� ������%L]�GH�
oDOÕúPDPÕ]GD� OLWHUDW�UOH� X\XPOX� ELU� úHNLOGH� úL]RIUHQL� KDVWD-
ODUÕQÕQ� \DNODúÕN� �� ����¶�QGH� RSWLPDO� VHYL\HOHULQ� DOWÕQGD� '�
YLWDPLQL�G�]H\OHUL�VDSWDGÕN��ùL]RIUHQL�KDVWDODUÕQGD�VDSWDQDQ�'�
YLWDPLQL�HNVLNOL÷L�EX�KDVWDODUÕQÕQ�VHGDQWHU�\DúDP�WDU]ODUÕ��J�QHú�
ÕúÕ÷ÕQGDQ�\HWHULQFH�ID\GDODQDPDPDODUÕ�YH�EHVOHQPH�HNVLNOLNOHUL�
LOH� LOLúNLOL� RODELOLU�� $\UÕFD� EX� KDVWDODUÕQ� NXOODQPÕú� ROGXNODUÕ�
LODoODU�GD�EX�GXUXPD�\RO�DoPÕú�RODELOLU��������

�dDOÕúPDPÕ]Õ�'�YLWDPLQL�G�]H\OHULQH�J|UH�JUXSODQGÕUGÕ÷ÕPÕ]GD�
'�YLWDPLQL�HNVLNOL÷L���������'�YLWDPLQL�\HWHUVL]OL÷L��������YH�
QRUPDO�'�YLWDPLQL�G�]H\OHUL�GH�������� LGL��%X�EXOJXODU������
\ÕOÕQGD� %XOXW� YH� DUNDGDúODUÕQÕQ� �ONHPL]GH� \DSPÕú� ROGXNODUÕ�
EHQ]HU� ELU� oDOÕúPD� LOH� GH� X\XPOX� LGL� ������ %D]Õ� \|QWHPVHO�
IDUNOÕOÕNODU� ROPDNOD� ELUOLNWH� EHQ]HU� VRQXoODUD� <�NVHO� YH�
DUNDGDúODUÕ�LOH�$UDV�YH�DUNDGDúODUÕQÕQ�\DSPÕú�ROGXNODUÕ�oDOÕúPD-
ODUGD�GD�UDVWODQPDNWDGÕU����������
ùL]RIUHQL�� SR]LWLI� QHJDWLI� YH� DIHNWLI� VHPSWRPODUOD� JLGHQ� ELU�
ER]XNOXNWXU�� ùL]RIUHQL� VHPSWRP� úLGGHWL� YH�'� YLWDPLQL� LOLúNLVL�
ELUoRN� oDOÕúPD� LOH� DUDúWÕUÕOPÕúWÕU�� %X� NRQXGD� \DSÕOPÕú� RODQ�
oDOÕúPDODU�GDKD�VÕNOÕNOD�LON�DWDN�\D�GD�DNXW�DOHYOHQPH�G|QHPL�LOH�
LOJLOL�oDOÕúPDODU�ROXS�ELOGLULOHQ�VRQXoODU�GD�ROGXNoD�GH÷LúNHQGLU�
������������������<DSÕODQ�oDOÕúPDODUÕQ�ELU�NÕVPÕ�úL]RIUHQL�KDVWD-
ODUÕQGD� VDGHFH� QHJDWLI� EHOLUWLOHUOH� G�ú�N�'� YLWDPLQL� G�]H\OHUL�
DUDVÕQGD� LOLúNL� VDSWDUNHQ�ELU�NÕVPÕ� LVH�KHP�QHJDWLI�YH�KHP�GH�
SR]LWLI�EHOLUWLOHUOH�'�YLWDPLQL�G�]H\L�DUDVÕQGD�LOLúNL�VDSWDPÕúWÕU�
����������������������������� %XQXQ� DNVLQH� SR]LWLI� YH� QHJDWLI�
EHOLUWLOHUOH� '� YLWDPLQL� VHYL\HOHUL� DUDVÕQGD� LOLúNL� ROPDGÕ÷ÕQÕ�
EHOLUWHQ�oDOÕúPDODU�GD�YDUGÕU��,W]KDN\�YH�DUNDGDúODUÕ�'�YLWDPLQL�
G�]H\OHUL� LOH� 3$166� SXDQODUÕ� DUDVÕQGDNL� LOLúNL\L� DUDúWÕUPÕú�
ROGXNODUÕ� oDOÕúPDODUÕQGD� '� YLWDPLQL� G�]H\OHUL� LOH� 3$166�
SXDQODUÕ�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�VDSWDPDPÕúWÕU�������

%HQ]HU�ELU�LOLúNL�GH�\LQH�&UHZV�YH�DUNDGDúODUÕQÕQ�\DSPÕú�ROGXN-
ODUÕ� oDOÕúPDGD� GD� J|VWHULOPLúWLU� ������%L]� GH� EX� LNL� oDOÕúPD\D�
EHQ]HU�úHNLOGH�oDOÕúPDPÕ]GD�'�YLWDPLQ�G�]H\OHUL�LOH�úL]RIUHQL-
QLQ� SR]LWLI� YH� QHJDWLI� VHPSWRP� úLGGHWL� DUDVÕQGD� LVWDWLVWLNVHO�
DoÕGDQ� DQODPOÕ� ELU� LOLúNL� VDSWDPDGÕN�� %HQ]HU� EXOJXODU� �����
\ÕOÕQGD��ONHPL]GH�\DSÕOPÕú�RODQ�$UDV�YH�DUNDGDúODUÕQÕQ�oDOÕúPD-
ODUÕQGD�GD�J|VWHULOPLúWLU� ������dDOÕúPDPÕ]GD�HOGH�HWWL÷LPL]�EX�
VRQXo� VHoLOHQ� |UQHNOHPOH� LOLúNLOL� RODELOHFH÷L� JLEL� UHPLV\RQ�
G|QHPLQGHNL� KDVWDODUÕQ� VHoLOPLú� ROPDVÕ� LOH� GH� LOLúNLOL� RODELOLU��
2\VDNL� úL]RIUHQL� VHPSWRP� úLGGHWL� LOH� '� YLWDPLQL� G�]H\OHUL�
DUDVÕQGD�LOLúNL�VDSWD\DQ�oDOÕúPDODU�VÕNOÕNOD�GDKD�úLGGHWOL�VHPS-
WRP�SURILOLQH�VDKLS�RODQ�DNXW�G|QHP�\D�GD�\DWDUDN�WHGDYL�J|UHQ�
KDVWDODUGDQ�ROXúPDNWD\GÕ��������������
'�YLWDPLQL�HNVLNOL÷L��SVLNRWLN�ER]XNOXNODU��GHSUHV\RQ�YH�GL÷HU�
ELUoRN� NURQLN� IL]LNVHO� GXUXPOD� LOLúNLOHQGLULOPLú� ROXS� UXKVDO�
ER]XNOX÷X� RODQ� NLúLOHUGH� HQ� J�oO�� NDQÕWODU� G�ú�N� '� YLWDPLQL�
G�]H\OHUL� LOH� GHSUHV\RQ� DUDVÕQGDNL� LOLúNLGH� VDSWDQPÕúWÕU�
������������ %HQ]HU� ELU� LOLúNLQLQ� GHSUHVLI� EHOLUWLOHULQ� VÕNOÕNOD�
J|U�OG�÷��úL]RIUHQLGH�GH�RODELOHFH÷L�LOHUL�V�U�OP�úW�U����������
1LWHNLP�\DSÕODQ�oRN�VD\ÕGD�oDOÕúPD�LOH�GH�úL]RIUHQL�KDVWDODUÕQ-
GDNL�G�ú�N�'�YLWDPLQL�G�]H\OHULQLQ�GHSUHVLI�EHOLUWLOHU�LOH�RODQ�EX�
LOLúNLVL� RUWD\D� NRQXOPXúWXU� ������������ %L]GH� oDOÕúPDPÕ]GD�
OLWHUDW�UOH�X\XPOX�ELU�úHNLOGH�úL]RIUHQL�KDVWDODUÕQGD�'�YLWDPLQL�
VHYL\HOHUL�LOH�&'g�SXDQODUÕ�DUDVÕQGD�LVWDWLVWLNVHO�DoÕGDQ�QHJDWLI�
ELU� LOLúNL� VDSWDGÕN�� %X� VRQXo� ����� \ÕOÕQGD� 1HUKXV� YH�
DUNDGDúODUÕQÕQ�SVLNRWLN�KDVWDODUGD�&'g�SXDQODUÕ�LOH�'�YLWDPLQL�
G�]H\OHULQL� NDUúÕODúWÕUPÕú� ROGXNODUÕ� oDOÕúPD\OD� EHQ]HUGL�2QODU�
GD�oDOÕúPDODUÕQGD�G�ú�N�'�YLWDPLQL�G�]H\OHUL�LOH�\�NVHN�&'g�
SXDQODUÕ� DUDVÕQGD� DQODPOÕ� WHUV� LOLúNL� VDSWDPÕúODUGÕU� ������ %X�
GXUXP�úL]RIUHQL�KDVWDODUÕQÕQ�LoH�NDSDQPDVÕ��NDSDOÕ�PHNDQODUGD�
GDKD�ID]OD�YDNLW�JHoLUPHVL�GROD\ÕVÕ\OD�GD�J�QHú�ÕúÕ÷ÕQD�PDUX]L-
\HWLQ� D]DOPDVÕ� úHNOLQGH� DoÕNODQDELOHFH÷L� JLEL� '� YLWDPLQLQLQ�

VHURWRQLQ� VHQWH]L� �]HULQGHNL� G�]HQOH\LFL� HWNLOHUL� úHNOLQGH� GH�
DoÕNODQDELOLU��$\UÕFD�'�YLWDPLQLQLQ�DQWLLQIODPDWXDU�YH�DQWLRNVL-
GDWLI�HWNLOHUL�GH�EX�V�UHoWH�HWNLOL�ROPXú�RODELOLU������

dDOÕúPDPÕ]ÕQ� ED]Õ� NÕVÕWOÕOÕNODUÕ� GD� YDUGÕU�� dDOÕúPDPÕ]ÕQ� WHN�
PHUNH]GH� \�U�W�OP�ú� ROPDVÕ�� |UQHNOHP� JUXEXQXQ� N�o�NO�÷���
NHVLWVHO�ELU�oDOÕúPD�ROPDVÕ��'�YLWDPLQL�HNVLNOL÷LQL�HWNLOH\HFHN�
IDNW|UOHULQ�GLNNDWH�DOÕQPDPÕú�ROPDVÕ�YH�'�YLWDPLQL�VHYL\HOHUL-
QLQ�VD÷OÕNOÕ�NRQWUROOHUOH�NDUúÕODúWÕUÕOPDPÕú�ROPDVÕ�oDOÕúPDPÕ]ÕQ�
NÕVÕWOÕOÕ÷Õ�RODUDN�G�ú�Q�OHELOLU��$\UÕFD�VDGHFH�UHPLV\RQ�G|QHPL�
KDVWDODUÕQ�WHUFLK�HGLOPHVL�GH�\LQH�ELU�NÕVÕWOÕOÕN�RODUDN�GH÷HUOHQGL-
ULOHELOLU�

;76=i�^M�l6-:ʈ�
dDOÕúPDPÕ]GD� úL]RIUHQL� KDVWDODUÕQÕQ� E�\�N� ELU� oR÷XQOX÷XQGD�
RSWLPDO� VHYL\HOHULQ� DOWÕQGD� '� YLWDPLQL� G�]H\OHUL� VDSWDGÕN��
$\UÕFD�WHVSLW�HGLOHQ�EX�G�ú�N�'�YLWDPLQL�G�]H\OHUL�LOH�GHSUHVLI�
EHOLUWLOHU� DUDVÕQGD� QHJDWLI� ELU� LOLúNL� ROGX÷XQX� J|]OHPOHGLN��
ùL]RIUHQL� KDVWDODUÕQGD� GHSUHVLI� EHOLUWLOHULQ� VÕNOÕNOD� J|]GHQ�
NDoWÕ÷Õ�YH�WHGDYL\H�X\XPX�ROXPVX]�HWNLOHGL÷L�G�ú�Q�OG�÷�QGH�
EX�EXOJX�ROGXNoD�|QHPOLGLU��%X�EXOJXODU�ÕúÕ÷ÕQGD�úL]RIUHQL�YH�'�
YLWDPLQL�G�]H\OHUL�DUDVÕQGDNL� LOLúNL\L�D\GÕQODWPD\D�\|QHOLN�EX�
DODQGD�L\L�WDVDUODQPÕú�oRN�PHUNH]OL�oDOÕúPDODUD�LKWL\Do�GX\XO-
PDNWDGÕU��
(WLN�.RPLWH�2QD\Õ��
%X�DUDúWÕUPD��LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL-
NDODUD� YH� +HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQGXU� YH� 5L]H�
5HFHS� 7D\\LS� (UGR÷DQ� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� WDUDIÕQGDQ�
RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ��������������������������

+DVWD�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNOD��
UDV\RQXQD� J|UH� SURVHG�UOHUGHQ� |QFH� \D]ÕOÕ� ELOJLOHQGLULOPLú�
RQDP�DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU���0�%���%�%���d�+���7DVDUÕP���0�%���d�+���0�3���'HQHWOHPH�
��0�%���d�+���%�%���.D\QDNODU���0�%���0�3���)�+�d���0DO]HPHOHU�
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%X�oRN�VD\ÕGDNL�DUDúWÕUPD\D�UD÷PHQ�QH�\D]ÕN�NL�úL]RIUHQLGHNL�
ELUoRN� ELOLQPH]OLN� KDOHQ� D\GÕQODWÕODPDPÕúWÕU�� g]HOOLNOH� GH�
úL]RIUHQLQLQ� HWL\RORMLN� WHPHOOHULQL� D\GÕQODWPD\D� \|QHOLN�
oDOÕúPDODU�KDOHQ�ELU�VRQXFD�YDUDPDPÕúWÕU��������6RQ�\ÕOODUGD�EX�
oDOÕúPDODU� Q|URHQGRNULQ� VLVWHP� �]HULQH� RGDNODQPÕúWÕU�� %XQODU�
LoHULVLQGH� GH� '� YLWDPLQL� YH� úL]RIUHQL� LOLúNLVL� VRQ� ��� \ÕOGDNL�
oDOÕúPDODUÕQ� LOJL� RGD÷Õ�ROPXúWXU� �������'�YLWDPLQL�� XOWUDYL\ROH�
ÕúÕN�HWNLVL\OH�FLOWWH�VHQWH]�HGLOHELOHQ�\D�GD�HVHU�PLNWDUGD�GL\HWOH�
DOÕQDQ�VWHURLG�\DSÕOÕ�ELU�KRUPRQGXU��&LOWWH�VHQWH]�HGLOGL÷L�KDOL\OH�

DNWLI�KDOGH�ROPD\DQ�EX�KRUPRQ�NDUDFL÷HU�YH�E|EUHNWH�JHoLUPLú�
ROGX÷X� LNL� DGHW� KLGURNVLODV\RQ� UHDNVL\RQX� LOH� DNWLI� KDOH�
JHOHELOPHNWHGLU��$NWLI�KDOH�G|Q�úW�NWHQ�VRQUD�GD�Y�FXWWD�ELUoRN�
VLVWHPGH� HWNLOL� RODELOPHNWHGLU� ������� '� YLWDPLQLQLQ� NHPLN�
PHWDEROL]PDVÕ��]HULQGHNL�HWNLOHUL�L\L�ELOLQPHVLQH�UD÷PHQ�GL÷HU�
VLVWHPOHU� �]HULQGHNL� HWNLVL�� |]HOOLNOH� GH� VDQWUDO� VLQLU� VLVWHPL�
�]HULQGHNL�HWNLVL�J|UPH]GHQ�JHOLQPLúWLU��6RQ�G|QHPGH�\DSÕODQ�
oDOÕúPDODUOD� '� YLWDPLQLQLQ� PHUNH]L� VLQLU� VLVWHPL� �]HULQGH�
|QHPOL� HWNLOHULQLQ� ROGX÷X� �Q|URWUDQVPLWHU� VHQWH]L�� Q|URWURILN�
IDNW|UOHULQ�VDOÕQÕPÕ��Q|URSURWHNWLI�HWNL�JLEL��DQODúÕOPÕúWÕU��

<LQH�\DSÕODQ�oDOÕúPDODUOD�G�ú�N�'�YLWDPLQL�G�]H\OHULQLQ�SDUNLQ-
VRQ� KDVWDOÕ÷Õ�� DO]KHLPHU� KDVWDOÕ÷Õ�� RWL]P�YH� úL]RIUHQL� JLEL� SHN�
oRN�Q|URJHOLúLPVHO�YH�Q|URGHMHQHUDWLI�ER]XNOXNOD�LOLúNLOL�ROGX÷X�
RUWD\D�NRQXOPXúWXU��������$\UÕFD�oDOÕúPDODUGD�J�QHú�ÕúÕ÷ÕQGDQ�
\HWHULQFH� ID\GDODQDPDPD�� NX]H\� HQOHPLQGH� \DúDPD�� NR\X�
SLJPHQWH� GHUL\H� VDKLS� ROPD� YH� NÕú� PHYVLPLQGH� GR÷PD� JLEL�
IDNW|UOHULQ�KHP�'�YLWDPLQL�HNVLOL÷L�YH�KHP�GH�úL]RIUHQLGH�RUWDN�
QHGHQVHO� IDNW|UOHU� ROPDVÕ�� µµúL]RIUHQL� YH� '� YLWDPLQL� HNVLNOL÷L�
DUDVÕQGD� ELU� LOLúNL� RODELOLU� PL"¶¶� VRUXVXQX� DNOD� JHWLUPLúWLU�� '�
YLWDPLQL�UHVHSW|UOHULQLQ�YH���DOID�KLGURNVLOD]�HQ]LPLQLQ�EH\LQGH�
WHVSLW� HGLOPHVL� LOH� EHUDEHU� EX� KLSRWH]� GDKD� GD� J�oOHQPLúWLU�
��������<DSÕODQ� oDOÕúPDODUGD� úL]RIUHQL� KDVWDODUÕQÕQ� \DNODúÕN���
��
LQGH�'�YLWDPLQL�HNVLNOL÷LQLQ�ROGX÷X�YH�'�YLWDPLQL�VHYL\HOHUL-
QLQ�GH�VD÷OÕNOÕ�NRQWUROOHUH�J|UH������QJ�PO�GDKD�G�ú�N�ROGX÷X�
RUWD\D� NRQXOPXúWXU� ������ '� YLWDPLQL� VHYL\HOHUL� LOH� úL]RIUHQL�
DUDVÕQGDNL� LOLúNL\L�DoÕNODPD\D�oDOÕúDQ�LON�oDOÕúPDODU�0F�*UDWK�
YH�DUNDGDúODUÕQÕQ�EHEHNOHUOH�\DSPÕú�ROGX÷X�oDOÕúPDODUD�GD\DQ-
PDNWDGÕU��

0F�*UDWK�YH�DUNDGDúODUÕ�ELU�\Dú� FLYDUÕ�EHEHNOHUGH�'�YLWDPLQL�
WDNYL\HVLQLQ� úL]RIUHQL� ULVNLQL� |QHPOL� |Oo�GH� D]DOWWÕ÷ÕQÕ� J|VWHU-
PLúOHUGLU� ������ <LQH� 0F� *UDWK� YH� DUNDGDúODUÕ� ����� \ÕOÕQGD�
JHUL\H� G|Q�N� RODUDN� ���� úL]RIUHQL� KDVWDVÕQÕ� WDUDPÕú� ROGXNODUÕ�
EDúND�ELU�oDOÕúPDGD�LVH�EHEHNOLNWHNL�G�ú�N�'�YLWDPLQL�VHYL\H��
OHULQLQ� LOHUL� \DúWD� DUWPÕú� úL]RIUHQL� ULVNL� LOH� LOLúNLOL� ROGX÷XQX�
RUWD\D� NR\PXúODUGÕU� ������ %HQ]HU� VRQXoODU� \DúDPODUÕQÕQ� LON�
\ÕOÕQGD�'�YLWDPLQL� WDNYL\HVL�DODQ�EHEHNOHULQ�DOPD\DQODUD�J|UH�
LOHUL�\DúWD�úL]RIUHQL� ULVNLQLQ�D]DOGÕ÷ÕQÕ�J|VWHUHQ�ELU�)LQODQGL\D�
oDOÕúPDVÕQGD�GD�J|VWHULOPLúWLU� ������'DKD�N�o�N�|OoHNOL�EDúND�
ELU� oDOÕúPDGD� �o�QF�� WULPHVWHUGH� DQQH� NDQÕQGD� YLWDPLQ� '�
G�]H\LQH� EDNÕOPÕú� YH� GR÷DQ� EHEHNOHU� ��� \DúÕQD� NDGDU� WDNLS�
HGLOPLúOHUGLU�� 6�UHoWH� úL]RIUHQL� WDQÕVÕ� DODQ� oRFXNODUÕQ� DQQH��
OHULQGH�� úL]RIUHQL� WDQÕVÕ� DOPD\DQODUD� RUDQOD� YLWDPLQ�'� G�]H\L�
DQODPOÕ�GHUHFHGH�G�ú�N�EXOXQPXúWXU�������

<HWLúNLQOLN� G|QHPLQGH� \DSÕODQ� oDOÕúPDODUD� EDNÕOGÕ÷ÕQGD� LVH�
6FKQHLGHU� YH� DUNDGDúODUÕ� ����� \ÕOÕQGD� ��� úL]RIUHQL�� ��� DONRO�
ED÷ÕPOÕOÕ÷Õ� YH� ���PDMRU� GHSUHV\RQ� WDQÕOÕ� WRSODP� ��� KDVWD� LOH�
\DSPÕú�ROGXNODUÕ�ELU�oDOÕúPDGD��'�YLWDPLQL�VHYL\HOHULQLQ�PDM|U�
GHSUHV\RQ� YH� úL]RIUHQL� WDQÕOÕ� JXUXSWD� DONRO� ED÷ÕPOÕOÕ÷Õ� RODQ�
JUXED� YH� NRQWURO� JUXEXQD� J|UH� DQODPOÕ� GHUHFHGH� GDKD� G�ú�N�
ROGX÷XQX� VDSWDPÕúODUGÕU� ������9DOLSRXU� YH� DUNDGDúODUÕ� GD�\LQH�
\HWLúNLQOLN� G|QHPLQGH� \DSPÕú� ROGXNODUÕ� ELU� PHWD�DQDOL]�
oDOÕúPDVÕQGD�'�YLWDPLQL� HNVLNOL÷LQLQ� DUWPÕú� úL]RIUHQL� ULVNL� LOH�
LOLúNLOL�ROGX÷XQX�J|VWHUPLúOHUGLU��<DSPÕú�ROGXNODUÕ�oDOÕúPDGD�'�
YLWDPLQL� HNVLNOL÷L� RODQ� JXUXSWD� úL]RIUHQL� ULVNLQLQ� ����� NDW�
DUWÕ÷ÕQÕ�RUWD\D�NR\PXúODUGÕU�������7�P�EXQODUD�UD÷PHQ�G�ú�N�'�

+ITOIZa� ,MXZM[aWV� lTtMɦQ� �+ITOIZa� ,MXZM[[QWV�
;KITM�+,l�
ùL]RIUHQL�KDVWDODUÕQGD�GHSUHVLI�EHOLUWLOHULQ�úLGGHW�YH�GH÷LúLPLQL�
|OoPHN� DPDFÕ\OD�$GGLQJWRQ� YH� DUNDGDúODUÕ� WDUDIÕQGDQ� JHOLúWL��
ULOPLú� RODQ� ELU� |OoHNWLU� ������ +HU� PDGGHQLQ� �� LOH� �� DUDVÕQGD�
SXDQODQGÕ÷Õ�� J|U�úPHFL� WDUDIÕQGDQ� X\JXODQDQ� YH� WRSODP� ��
PDGGHGHQ�ROXúDQ�OLNHUW�WLSL�ELU�|OoHNWLU��gOoHNWHQ�DOÕQDQ�WRSODP�
SXDQ������DUDOÕ÷ÕQGDGÕU��(OGH�HGLOHQ�SXDQODUÕQ�\�NVHNOL÷L�GHSUH-
VLI� EHOLUWLOHULQ� úLGGHWLQL� J|VWHUPHNWHGLU�� 7�UNoH� JHoHUOLN� YH�
J�YHQLUOLN� oDOÕúPDVÕ� $\GHPLU� YH� DUNDGDúODUÕ� WDUDIÕQGDQ�
\DSÕOPÕúWÕU�������

D Vitamini Düzeylerinin Ölçümü
.DWÕOÕPFÕODUGDQ����VDDW�DoOÕN�VRQUDVÕ���PO�YHQ|]�NDQ�|UQHNOHUL�
DQWLNRDJXODQOÕ� W�SOHUH�DOÕQGÕ��%'�9DFXWDLQHU�%ORRG�&ROOHFWLRQ�
7XEH���7RSODQDQ�NDQODU�RGD�VÕFDNOÕ÷ÕQGD������USP�GH����GDNLND�
V�UH\OH�VDQWULIXM�HGLOGL��1)�����5��1XYH5���6DQWULI�M�VRQUDVÕ�'�
YLWDPLQL� G�]H\OHUL� ����2+�'�� VHUXP� NHPLO�PLQHVDQV�
PLNURSDUWLNXO� LPPXQRDVVD\� �&0,$�� WHNQRORMLVL\OH� oDOÕúDQ�
$UFKLWHFW� L����� �$EERWW�� 'LDJQRVWLFV�� :LHVEDGHQ��$OPDQ\D��
FLKD]Õ�LOH�|Oo�OG���

ʈ[\I\Q[\QS[MT�)VITQb
9HULOHULQ�DQDOL]L�³6366��6WDWLVWLFDO�3DFNDJH�IRU�6RFLDO�6FLHQFHV��
IRU�:LQGRZV�������6366�$UPRQN��1<��,%0�&RUS��´DUDFÕOÕ÷Õ\OD�
\DSÕOGÕ��.DWHJRULN�YHULOHU�VD\Õ�YH�\�]GH��V�UHNOL�YHULOHU�QRUPDO�
GD÷ÕOÕPD� X\JXQOXNODUÕQD� J|UH� RUWDODPD�� VWDQGDUW� VDSPD� \D� GD�
PHGLDQ� �PLQLPXP�PDNVLPXP�� úHNOLQGH� LIDGH� HGLOGL�� 1RUPDO�
GD÷ÕOÕPD� X\JXQOXN� .ROPRJRURY� 6PLUQRY� WHVWL� LOH� VÕQDQGÕ��
.DWHJRULN�YHULOHU�.L�NDUH�WHVWL�LOH�DQDOL]�HGLOGL��6�UHNOL�YHULOHULQ�
NDUúÕODúWÕUÕOPDVÕQGD� $129$� YH\D� .UXVNDO� :DOOLV� WHVWL�
NXOODQÕOGÕ��9HULOHU� DUDVÕQGDNL� NRUHODV\RQ� VSHDUPDQ�NRUHODV\RQ�
WHVWL� LOH� LQFHOHQPLúWLU�� S������ DQODPOÕOÕN� VÕQÕUÕ� RODUDN� NDEXO�
HGLOGL�

BULGULAR
dDOÕúPD\D� GDKLO� HGLOHQ� NDWÕOÕPFÕODUÕQ� \Dú� RUWDODPDVÕ� ������ ��
������ LGL�� .DWÕOÕPFÕODUÕQ� �� ����¶L� �Q ���� HUNHN�� �� ����¶� VL�
�Q ���� NDGÕQGÕ�� 0HGHQL� GXUXP� DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD�
NDWÕOÕPFÕODUÕQ�������¶�VÕQÕQ��Q ����EHNDU�������¶��Q�Q��Q ����
HYOL� ROGX÷X� J|]OHQGL�� .DWÕOÕPFÕODUÕQ� �� ����¶L� �Q ���� LONRNXO�
PH]XQX\GX� YH� �� ����¶L� �Q ���� oDOÕúPÕ\RUGX�� .DWÕOÕPFÕODU��
\DúDQÕODQ�\HU�DoÕVÕQGDQ�GH÷HUOHQGLULOGL÷LQGH�������¶�L��Q ����LO�
PHUNH]LQGH�� �� ����¶� VL� �Q ���� NÕUVDO� DODQGD� \DúDPDNWD\GÕ��
.DWÕOÕPFÕODUÕQ� RUWDODPD� KDVWDOÕN� V�UHOHUL� \ÕO� ED]ÕQGD� ������
�������������LGL�YH�KDVWDODUÕQ�������¶L��Q ����LQWLKDU�G�ú�QFH��
VLQH�VDKLSWL��7DEOR�,���

Tablo I:�+DVWDODUÕQ�VRV\RGHPRJUDILN�YH�NOLQLN�|]HOOLNOHUL�

'� YLWDPLQL� G�]H\OHULQH� J|UH� KDVWDODUÕ� �� JUXED� D\ÕUGÕ÷ÕPÕ]GD�
KDVWDODUÕQ�������� VLQGH�'�YLWDPLQL� HNVLNOL÷L��������� VÕQGD�'�
YLWDPLQL� \HWHUVL]OL÷L� YH� �� ����� VLQGH� RSWLPDO� VHYL\HGH� '�
YLWDPLQL�G�]H\OHUL�VDSWDQGÕ��

'� YLWDPLQL� G�]H\OHULQH� J|UH� D\UÕODQ� �� JUXS� DUDVÕQGD� \Dú�
�S ��������FLQVL\HW��S ��������PHGHQL�GXUXP��S ��������H÷LWLP�
G�]H\L� �S ��������PHVOHN� �S ��������\DúDQÕODQ�\HU� �S ��������
UXKVDO�KDVWDOÕN�V�UHVL��S �������YH�LQWLKDU�G�ú�QFHVL��S �������
DoÕVÕQGDQ�DQODPOÕ�IDUNOÕOÕN�VDSWDQPDGÕ��7DEOR�,,���

Tablo II: '�YLWDPLQL�G�]H\LQH�J|UH�D\UÕODQ�JUXSODUÕQ�VRV\RGHPRJUDILN�YH�NOLQLN�
|]HOOLNOHUL�

*UXSODU�|OoHN�SXDQODUÕQD�J|UH�GH÷HUOHQGLULOGL÷LQGH�JHUHN�6$36�
�S �������YH�JHUHNVH�GH�6$16��S �������WRSODP�|OoHN�VNRUODUÕ�
'� YLWDPLQL� G�]H\OHULQH� J|UH� D\UÕODQ� KDVWD� JUXSODUÕ� DUDVÕQGD�
LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�IDUNOÕOÕN�J|VWHUPHGL��
&'g¶GHQ�DOÕQDQ�SXDQODUÕQ�LVH�'�YLWDPLQL�HNVLNOL÷L�RODQ�JUXSWD�
GL÷HU� JUXSODUD� J|UH� GDKD� \�NVHN� ROGX÷X� L]OHQGL� �S � �������
�7DEOR�,,,��ùHNLO�����

Tablo III: '� 9LWDPLQL� HNVLNOL÷LQLQ� SVLNRWLN� YH� GHSUHVLI� VHPSWRPODUOD�
NDUúÕODúWÕUÕOPDVÕ

ùHNLO����&DOJDU\�'HSUHV\RQ�gOoH÷LQGHQ�DOÕQDQ�SXDQODUÕQ�'�YLWDPLQL�G�]H\OHU-
LQH�J|UH�GD÷ÕOÕPÕ�

gOoHN� SXDQODUÕ� YH� '� YLWDPLQL� G�]H\OHUL� DUDVÕQGD� \DSÕODQ�
NRUHODV\RQ� DQDOL]LQGH�'� YLWDPLQL� G�]H\OHUL� LOH�&'g�SXDQODUÕ�
DUDVÕQGD�RUWD�G�]H\GH�QHJDWLI�ELU�LOLúNL�VDSWDQGÕ�
�S������������U�����������7DEOR�,9��

Tablo IV:�'�YLWDPLQL�G�]H\OHUL�LOH�|OoHN�SXDQODUÕQÕQ�LOLúNLVL

<):<1̪5)
dDOÕúPDPÕ]GD� úL]RIUHQL� KDVWDODUÕQÕQ� E�\�N� ELU� oR÷XQOX÷XQGD�
RSWLPDO�VHYL\HOHULQ�DOWÕQGD�'�YLWDPLQL�G�]H\OHUL�VDSWDQGÕ��7HVSLW�
HGLOHQ� G�ú�N� '� YLWDPLQL� G�]H\OHULQLQ� GH� GHSUHVLI� EHOLUWLOHUOH�
LOLúNLOL� ROGX÷X� J|]OHQGL�� <DSÕODQ� NRUHODV\RQ� DQDOL]LQGH� '�
YLWDPLQL�G�]H\OHUL�LOH�&'g�VNRUX�DUDVÕQGD�RUWD�G�]H\GH�QHJDWLI�
ELU�LOLúNL�WHVSLW�HGLOGL��

ùL]RIUHQL� ROXúXPX� LOH� LOJLOL� ELUoRN� KLSRWH]� LOHUL� V�U�OP�úW�U��
%XQODU� LoHULVLQGH� HQ� NDEXO� J|UHQOHUL� JHQ� oHYUH� LOLúNLVL� YH�
Q|URJHOLúLPVHO� KLSRWH]GLU� ����� '� YLWDPLQLQLQ� Q|UR�JHOLúLP�
�]HULQGHNL� HWNLOHULQLQ� NHúILQGHQ� VRQUD� GLNNDWOHU� '� YLWDPLQL�
HNVLNOL÷L� YH� úL]RIUHQL� LOLúNLVLQH�ND\PÕúWÕU��3UHQDWDO�'�YLWDPLQL�
HNVLNOL÷LQLQ�IHWDO�Q|UDO�JHOLúLPL�ROXPVX]�HWNLOHGL÷L�YH�GROD\ÕVÕ\-
OD� úL]RIUHQL� ULVNLQL� DUWÕUGÕ÷Õ� YDUVD\ÕOPÕúWÕU� ��������g]HOOLNOH� GH�
JHEHOLN� G|QHPL� YH� EHEHNOLN� oD÷ÕQGD� RUWD\D� oÕNDQ�'� YLWDPLQL�
HNVLNOHULQLQ� EH\QLQ� E�\�PHVLQL� YH� JHOLúLPLQL� HWNLOHGL÷L�
GROD\ÕVÕ\OD� GD� HULúNLQ� G|QHP� úL]RIUHQL� ULVNLQL� DUWÕUGÕ÷Õ� J|VWH��
ULOPLúWLU� ������������ <DSÕODQ� HSLGHPL\RORMLN� oDOÕúPDODU�� NR\X�
WHQOL� NLúLOHUGH�� NÕú� VRQX�LONEDKDU� EDúÕQGD� GR÷DQODUGD�� GDKD�
\�NVHN� HQOHPOHUGH� G�Q\D\D� JHOHQOHUGH� YH� NHQWVHO� RUWDPODUGD�
GR÷DQODUGD� úL]RIUHQL� ULVNLQLQ� DUWÕ÷ÕQÕ� YH� EX� ULVNH� '� YLWDPLQL�
HNVLNOL÷LQLQ� DUDFÕOÕN� HGHELOHFH÷LQL� |QH� V�UP�úW�U�� $QFDN� EX�
NRQXGDNL�YHULOHU�oHOLúNLOLGLU�������������%L]�GH�oDOÕúPDPÕ]GD�'�
YLWDPLQL� G�]H\OHUL� LOH� VRV\RGHPRJUDILN� YHULOHU� YH� NOLQLN�
|]HOOLNOHU�DUDVÕQD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�LOLúNL�VDSWDPDGÕN�
(ULúNLQ�G|QHP�úL]RIUHQL�KDVWDODUÕQGD�'�YLWDPLQL�HNVLNOLNOHULQH�
VÕNOÕNOD�UDVWODQPDNWDGÕU�������������������<DSÕODQ�oDOÕúPDODUGD�
úL]RIUHQL�KDVWDODUÕQÕQ�\DNODúÕN�����
LQGH�'�YLWDPLQL�HNVLNOL÷L-
QLQ�ROGX÷X�YH�'�YLWDPLQL� VHYL\HOHULQLQ�GH� VD÷OÕNOÕ�NRQWUROOHUH�
J|UH� ����� QJ�PO� GDKD� G�ú�N� ROGX÷X� YXUJXODQPÕúWÕU� ������ %X�
RUDQODU�WHGDYL\H�GLUHQoOL�JUXSWD��LON�DWDN�SVLNRWLN�KDVWDODUGD�YH�
KDVWDQH\H� \DWDQ� KDVWDODUGD� LVH� GDKD� GD� \�NVHN� RODUDN� UDSRU�
HGLOPLúWLU� ������������ .RQWURO� JUXEX� NXOODQÕODUDN� JHUoHNOHúWL��
ULOHQ� oDOÕúPDODUGD� GD� \LQH� EHQ]HU� VRQXoODU� HOGH� HGLOPLúWLU�
������������ $QFDN� EX� GXUXPX� GHVWHNOHPH\HQ� oDOÕúPDODU� GD�
YDUGÕU����������+DWWD�ED]Õ�oDOÕúPDODU�\�NVHN�'�YLWDPLQL�G�]H\-
OHULQL�DUWDQ�úL]RIUHQL� ULVNL� LOH�GH� LOLúNLOHQGLUPLúWLU� ������%L]�GH�
oDOÕúPDPÕ]GD� OLWHUDW�UOH� X\XPOX� ELU� úHNLOGH� úL]RIUHQL� KDVWD-
ODUÕQÕQ� \DNODúÕN� �� ����¶�QGH� RSWLPDO� VHYL\HOHULQ� DOWÕQGD� '�
YLWDPLQL�G�]H\OHUL�VDSWDGÕN��ùL]RIUHQL�KDVWDODUÕQGD�VDSWDQDQ�'�
YLWDPLQL�HNVLNOL÷L�EX�KDVWDODUÕQÕQ�VHGDQWHU�\DúDP�WDU]ODUÕ��J�QHú�
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PLNURSDUWLNXO� LPPXQRDVVD\� �&0,$�� WHNQRORMLVL\OH� oDOÕúDQ�
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ʈ[\I\Q[\QS[MT�)VITQb
9HULOHULQ�DQDOL]L�³6366��6WDWLVWLFDO�3DFNDJH�IRU�6RFLDO�6FLHQFHV��
IRU�:LQGRZV�������6366�$UPRQN��1<��,%0�&RUS��´DUDFÕOÕ÷Õ\OD�
\DSÕOGÕ��.DWHJRULN�YHULOHU�VD\Õ�YH�\�]GH��V�UHNOL�YHULOHU�QRUPDO�
GD÷ÕOÕPD� X\JXQOXNODUÕQD� J|UH� RUWDODPD�� VWDQGDUW� VDSPD� \D� GD�
PHGLDQ� �PLQLPXP�PDNVLPXP�� úHNOLQGH� LIDGH� HGLOGL�� 1RUPDO�
GD÷ÕOÕPD� X\JXQOXN� .ROPRJRURY� 6PLUQRY� WHVWL� LOH� VÕQDQGÕ��
.DWHJRULN�YHULOHU�.L�NDUH�WHVWL�LOH�DQDOL]�HGLOGL��6�UHNOL�YHULOHULQ�
NDUúÕODúWÕUÕOPDVÕQGD� $129$� YH\D� .UXVNDO� :DOOLV� WHVWL�
NXOODQÕOGÕ��9HULOHU� DUDVÕQGDNL� NRUHODV\RQ� VSHDUPDQ�NRUHODV\RQ�
WHVWL� LOH� LQFHOHQPLúWLU�� S������ DQODPOÕOÕN� VÕQÕUÕ� RODUDN� NDEXO�
HGLOGL�

BULGULAR
dDOÕúPD\D� GDKLO� HGLOHQ� NDWÕOÕPFÕODUÕQ� \Dú� RUWDODPDVÕ� ������ ��
������ LGL�� .DWÕOÕPFÕODUÕQ� �� ����¶L� �Q ���� HUNHN�� �� ����¶� VL�
�Q ���� NDGÕQGÕ�� 0HGHQL� GXUXP� DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD�
NDWÕOÕPFÕODUÕQ�������¶�VÕQÕQ��Q ����EHNDU�������¶��Q�Q��Q ����
HYOL� ROGX÷X� J|]OHQGL�� .DWÕOÕPFÕODUÕQ� �� ����¶L� �Q ���� LONRNXO�
PH]XQX\GX� YH� �� ����¶L� �Q ���� oDOÕúPÕ\RUGX�� .DWÕOÕPFÕODU��
\DúDQÕODQ�\HU�DoÕVÕQGDQ�GH÷HUOHQGLULOGL÷LQGH�������¶�L��Q ����LO�
PHUNH]LQGH�� �� ����¶� VL� �Q ���� NÕUVDO� DODQGD� \DúDPDNWD\GÕ��
.DWÕOÕPFÕODUÕQ� RUWDODPD� KDVWDOÕN� V�UHOHUL� \ÕO� ED]ÕQGD� ������
�������������LGL�YH�KDVWDODUÕQ�������¶L��Q ����LQWLKDU�G�ú�QFH��
VLQH�VDKLSWL��7DEOR�,���

Tablo I:�+DVWDODUÕQ�VRV\RGHPRJUDILN�YH�NOLQLN�|]HOOLNOHUL�

'� YLWDPLQL� G�]H\OHULQH� J|UH� KDVWDODUÕ� �� JUXED� D\ÕUGÕ÷ÕPÕ]GD�
KDVWDODUÕQ�������� VLQGH�'�YLWDPLQL� HNVLNOL÷L��������� VÕQGD�'�
YLWDPLQL� \HWHUVL]OL÷L� YH� �� ����� VLQGH� RSWLPDO� VHYL\HGH� '�
YLWDPLQL�G�]H\OHUL�VDSWDQGÕ��

'� YLWDPLQL� G�]H\OHULQH� J|UH� D\UÕODQ� �� JUXS� DUDVÕQGD� \Dú�
�S ��������FLQVL\HW��S ��������PHGHQL�GXUXP��S ��������H÷LWLP�
G�]H\L� �S ��������PHVOHN� �S ��������\DúDQÕODQ�\HU� �S ��������
UXKVDO�KDVWDOÕN�V�UHVL��S �������YH�LQWLKDU�G�ú�QFHVL��S �������
DoÕVÕQGDQ�DQODPOÕ�IDUNOÕOÕN�VDSWDQPDGÕ��7DEOR�,,���

Tablo II: '�YLWDPLQL�G�]H\LQH�J|UH�D\UÕODQ�JUXSODUÕQ�VRV\RGHPRJUDILN�YH�NOLQLN�
|]HOOLNOHUL�

*UXSODU�|OoHN�SXDQODUÕQD�J|UH�GH÷HUOHQGLULOGL÷LQGH�JHUHN�6$36�
�S �������YH�JHUHNVH�GH�6$16��S �������WRSODP�|OoHN�VNRUODUÕ�
'� YLWDPLQL� G�]H\OHULQH� J|UH� D\UÕODQ� KDVWD� JUXSODUÕ� DUDVÕQGD�
LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�IDUNOÕOÕN�J|VWHUPHGL��
&'g¶GHQ�DOÕQDQ�SXDQODUÕQ�LVH�'�YLWDPLQL�HNVLNOL÷L�RODQ�JUXSWD�
GL÷HU� JUXSODUD� J|UH� GDKD� \�NVHN� ROGX÷X� L]OHQGL� �S � �������
�7DEOR�,,,��ùHNLO�����

Tablo III: '� 9LWDPLQL� HNVLNOL÷LQLQ� SVLNRWLN� YH� GHSUHVLI� VHPSWRPODUOD�
NDUúÕODúWÕUÕOPDVÕ

ùHNLO����&DOJDU\�'HSUHV\RQ�gOoH÷LQGHQ�DOÕQDQ�SXDQODUÕQ�'�YLWDPLQL�G�]H\OHU-
LQH�J|UH�GD÷ÕOÕPÕ�

gOoHN� SXDQODUÕ� YH� '� YLWDPLQL� G�]H\OHUL� DUDVÕQGD� \DSÕODQ�
NRUHODV\RQ� DQDOL]LQGH�'� YLWDPLQL� G�]H\OHUL� LOH�&'g�SXDQODUÕ�
DUDVÕQGD�RUWD�G�]H\GH�QHJDWLI�ELU�LOLúNL�VDSWDQGÕ�
�S������������U�����������7DEOR�,9��

Tablo IV:�'�YLWDPLQL�G�]H\OHUL�LOH�|OoHN�SXDQODUÕQÕQ�LOLúNLVL

<):<1̪5)
dDOÕúPDPÕ]GD� úL]RIUHQL� KDVWDODUÕQÕQ� E�\�N� ELU� oR÷XQOX÷XQGD�
RSWLPDO�VHYL\HOHULQ�DOWÕQGD�'�YLWDPLQL�G�]H\OHUL�VDSWDQGÕ��7HVSLW�
HGLOHQ� G�ú�N� '� YLWDPLQL� G�]H\OHULQLQ� GH� GHSUHVLI� EHOLUWLOHUOH�
LOLúNLOL� ROGX÷X� J|]OHQGL�� <DSÕODQ� NRUHODV\RQ� DQDOL]LQGH� '�
YLWDPLQL�G�]H\OHUL�LOH�&'g�VNRUX�DUDVÕQGD�RUWD�G�]H\GH�QHJDWLI�
ELU�LOLúNL�WHVSLW�HGLOGL��

ùL]RIUHQL� ROXúXPX� LOH� LOJLOL� ELUoRN� KLSRWH]� LOHUL� V�U�OP�úW�U��
%XQODU� LoHULVLQGH� HQ� NDEXO� J|UHQOHUL� JHQ� oHYUH� LOLúNLVL� YH�
Q|URJHOLúLPVHO� KLSRWH]GLU� ����� '� YLWDPLQLQLQ� Q|UR�JHOLúLP�
�]HULQGHNL� HWNLOHULQLQ� NHúILQGHQ� VRQUD� GLNNDWOHU� '� YLWDPLQL�
HNVLNOL÷L� YH� úL]RIUHQL� LOLúNLVLQH�ND\PÕúWÕU��3UHQDWDO�'�YLWDPLQL�
HNVLNOL÷LQLQ�IHWDO�Q|UDO�JHOLúLPL�ROXPVX]�HWNLOHGL÷L�YH�GROD\ÕVÕ\-
OD� úL]RIUHQL� ULVNLQL� DUWÕUGÕ÷Õ� YDUVD\ÕOPÕúWÕU� ��������g]HOOLNOH� GH�
JHEHOLN� G|QHPL� YH� EHEHNOLN� oD÷ÕQGD� RUWD\D� oÕNDQ�'� YLWDPLQL�
HNVLNOHULQLQ� EH\QLQ� E�\�PHVLQL� YH� JHOLúLPLQL� HWNLOHGL÷L�
GROD\ÕVÕ\OD� GD� HULúNLQ� G|QHP� úL]RIUHQL� ULVNLQL� DUWÕUGÕ÷Õ� J|VWH��
ULOPLúWLU� ������������ <DSÕODQ� HSLGHPL\RORMLN� oDOÕúPDODU�� NR\X�
WHQOL� NLúLOHUGH�� NÕú� VRQX�LONEDKDU� EDúÕQGD� GR÷DQODUGD�� GDKD�
\�NVHN� HQOHPOHUGH� G�Q\D\D� JHOHQOHUGH� YH� NHQWVHO� RUWDPODUGD�
GR÷DQODUGD� úL]RIUHQL� ULVNLQLQ� DUWÕ÷ÕQÕ� YH� EX� ULVNH� '� YLWDPLQL�
HNVLNOL÷LQLQ� DUDFÕOÕN� HGHELOHFH÷LQL� |QH� V�UP�úW�U�� $QFDN� EX�
NRQXGDNL�YHULOHU�oHOLúNLOLGLU�������������%L]�GH�oDOÕúPDPÕ]GD�'�
YLWDPLQL� G�]H\OHUL� LOH� VRV\RGHPRJUDILN� YHULOHU� YH� NOLQLN�
|]HOOLNOHU�DUDVÕQD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�LOLúNL�VDSWDPDGÕN�
(ULúNLQ�G|QHP�úL]RIUHQL�KDVWDODUÕQGD�'�YLWDPLQL�HNVLNOLNOHULQH�
VÕNOÕNOD�UDVWODQPDNWDGÕU�������������������<DSÕODQ�oDOÕúPDODUGD�
úL]RIUHQL�KDVWDODUÕQÕQ�\DNODúÕN�����
LQGH�'�YLWDPLQL�HNVLNOL÷L-
QLQ�ROGX÷X�YH�'�YLWDPLQL� VHYL\HOHULQLQ�GH� VD÷OÕNOÕ�NRQWUROOHUH�
J|UH� ����� QJ�PO� GDKD� G�ú�N� ROGX÷X� YXUJXODQPÕúWÕU� ������ %X�
RUDQODU�WHGDYL\H�GLUHQoOL�JUXSWD��LON�DWDN�SVLNRWLN�KDVWDODUGD�YH�
KDVWDQH\H� \DWDQ� KDVWDODUGD� LVH� GDKD� GD� \�NVHN� RODUDN� UDSRU�
HGLOPLúWLU� ������������ .RQWURO� JUXEX� NXOODQÕODUDN� JHUoHNOHúWL��
ULOHQ� oDOÕúPDODUGD� GD� \LQH� EHQ]HU� VRQXoODU� HOGH� HGLOPLúWLU�
������������ $QFDN� EX� GXUXPX� GHVWHNOHPH\HQ� oDOÕúPDODU� GD�
YDUGÕU����������+DWWD�ED]Õ�oDOÕúPDODU�\�NVHN�'�YLWDPLQL�G�]H\-
OHULQL�DUWDQ�úL]RIUHQL� ULVNL� LOH�GH� LOLúNLOHQGLUPLúWLU� ������%L]�GH�
oDOÕúPDPÕ]GD� OLWHUDW�UOH� X\XPOX� ELU� úHNLOGH� úL]RIUHQL� KDVWD-
ODUÕQÕQ� \DNODúÕN� �� ����¶�QGH� RSWLPDO� VHYL\HOHULQ� DOWÕQGD� '�
YLWDPLQL�G�]H\OHUL�VDSWDGÕN��ùL]RIUHQL�KDVWDODUÕQGD�VDSWDQDQ�'�
YLWDPLQL�HNVLNOL÷L�EX�KDVWDODUÕQÕQ�VHGDQWHU�\DúDP�WDU]ODUÕ��J�QHú�
ÕúÕ÷ÕQGDQ�\HWHULQFH�ID\GDODQDPDPDODUÕ�YH�EHVOHQPH�HNVLNOLNOHUL�
LOH� LOLúNLOL� RODELOLU�� $\UÕFD� EX� KDVWDODUÕQ� NXOODQPÕú� ROGXNODUÕ�
LODoODU�GD�EX�GXUXPD�\RO�DoPÕú�RODELOLU��������

%DOWDFLR÷OX�0��YH�DUN�$NG�7ÕS�'�����������

��

�dDOÕúPDPÕ]Õ�'�YLWDPLQL�G�]H\OHULQH�J|UH�JUXSODQGÕUGÕ÷ÕPÕ]GD�
'�YLWDPLQL�HNVLNOL÷L���������'�YLWDPLQL�\HWHUVL]OL÷L��������YH�
QRUPDO�'�YLWDPLQL�G�]H\OHUL�GH�������� LGL��%X�EXOJXODU������
\ÕOÕQGD� %XOXW� YH� DUNDGDúODUÕQÕQ� �ONHPL]GH� \DSPÕú� ROGXNODUÕ�
EHQ]HU� ELU� oDOÕúPD� LOH� GH� X\XPOX� LGL� ������ %D]Õ� \|QWHPVHO�
IDUNOÕOÕNODU� ROPDNOD� ELUOLNWH� EHQ]HU� VRQXoODUD� <�NVHO� YH�
DUNDGDúODUÕ�LOH�$UDV�YH�DUNDGDúODUÕQÕQ�\DSPÕú�ROGXNODUÕ�oDOÕúPD-
ODUGD�GD�UDVWODQPDNWDGÕU����������
ùL]RIUHQL�� SR]LWLI� QHJDWLI� YH� DIHNWLI� VHPSWRPODUOD� JLGHQ� ELU�
ER]XNOXNWXU�� ùL]RIUHQL� VHPSWRP� úLGGHWL� YH�'� YLWDPLQL� LOLúNLVL�
ELUoRN� oDOÕúPD� LOH� DUDúWÕUÕOPÕúWÕU�� %X� NRQXGD� \DSÕOPÕú� RODQ�
oDOÕúPDODU�GDKD�VÕNOÕNOD�LON�DWDN�\D�GD�DNXW�DOHYOHQPH�G|QHPL�LOH�
LOJLOL�oDOÕúPDODU�ROXS�ELOGLULOHQ�VRQXoODU�GD�ROGXNoD�GH÷LúNHQGLU�
������������������<DSÕODQ�oDOÕúPDODUÕQ�ELU�NÕVPÕ�úL]RIUHQL�KDVWD-
ODUÕQGD� VDGHFH� QHJDWLI� EHOLUWLOHUOH� G�ú�N�'� YLWDPLQL� G�]H\OHUL�
DUDVÕQGD� LOLúNL� VDSWDUNHQ�ELU�NÕVPÕ� LVH�KHP�QHJDWLI�YH�KHP�GH�
SR]LWLI�EHOLUWLOHUOH�'�YLWDPLQL�G�]H\L�DUDVÕQGD�LOLúNL�VDSWDPÕúWÕU�
����������������������������� %XQXQ� DNVLQH� SR]LWLI� YH� QHJDWLI�
EHOLUWLOHUOH� '� YLWDPLQL� VHYL\HOHUL� DUDVÕQGD� LOLúNL� ROPDGÕ÷ÕQÕ�
EHOLUWHQ�oDOÕúPDODU�GD�YDUGÕU��,W]KDN\�YH�DUNDGDúODUÕ�'�YLWDPLQL�
G�]H\OHUL� LOH� 3$166� SXDQODUÕ� DUDVÕQGDNL� LOLúNL\L� DUDúWÕUPÕú�
ROGXNODUÕ� oDOÕúPDODUÕQGD� '� YLWDPLQL� G�]H\OHUL� LOH� 3$166�
SXDQODUÕ�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�VDSWDPDPÕúWÕU�������

%HQ]HU�ELU�LOLúNL�GH�\LQH�&UHZV�YH�DUNDGDúODUÕQÕQ�\DSPÕú�ROGXN-
ODUÕ� oDOÕúPDGD� GD� J|VWHULOPLúWLU� ������%L]� GH� EX� LNL� oDOÕúPD\D�
EHQ]HU�úHNLOGH�oDOÕúPDPÕ]GD�'�YLWDPLQ�G�]H\OHUL�LOH�úL]RIUHQL-
QLQ� SR]LWLI� YH� QHJDWLI� VHPSWRP� úLGGHWL� DUDVÕQGD� LVWDWLVWLNVHO�
DoÕGDQ� DQODPOÕ� ELU� LOLúNL� VDSWDPDGÕN�� %HQ]HU� EXOJXODU� �����
\ÕOÕQGD��ONHPL]GH�\DSÕOPÕú�RODQ�$UDV�YH�DUNDGDúODUÕQÕQ�oDOÕúPD-
ODUÕQGD�GD�J|VWHULOPLúWLU� ������dDOÕúPDPÕ]GD�HOGH�HWWL÷LPL]�EX�
VRQXo� VHoLOHQ� |UQHNOHPOH� LOLúNLOL� RODELOHFH÷L� JLEL� UHPLV\RQ�
G|QHPLQGHNL� KDVWDODUÕQ� VHoLOPLú� ROPDVÕ� LOH� GH� LOLúNLOL� RODELOLU��
2\VDNL� úL]RIUHQL� VHPSWRP� úLGGHWL� LOH� '� YLWDPLQL� G�]H\OHUL�
DUDVÕQGD�LOLúNL�VDSWD\DQ�oDOÕúPDODU�VÕNOÕNOD�GDKD�úLGGHWOL�VHPS-
WRP�SURILOLQH�VDKLS�RODQ�DNXW�G|QHP�\D�GD�\DWDUDN�WHGDYL�J|UHQ�
KDVWDODUGDQ�ROXúPDNWD\GÕ��������������
'�YLWDPLQL�HNVLNOL÷L��SVLNRWLN�ER]XNOXNODU��GHSUHV\RQ�YH�GL÷HU�
ELUoRN� NURQLN� IL]LNVHO� GXUXPOD� LOLúNLOHQGLULOPLú� ROXS� UXKVDO�
ER]XNOX÷X� RODQ� NLúLOHUGH� HQ� J�oO�� NDQÕWODU� G�ú�N� '� YLWDPLQL�
G�]H\OHUL� LOH� GHSUHV\RQ� DUDVÕQGDNL� LOLúNLGH� VDSWDQPÕúWÕU�
������������ %HQ]HU� ELU� LOLúNLQLQ� GHSUHVLI� EHOLUWLOHULQ� VÕNOÕNOD�
J|U�OG�÷��úL]RIUHQLGH�GH�RODELOHFH÷L�LOHUL�V�U�OP�úW�U����������
1LWHNLP�\DSÕODQ�oRN�VD\ÕGD�oDOÕúPD�LOH�GH�úL]RIUHQL�KDVWDODUÕQ-
GDNL�G�ú�N�'�YLWDPLQL�G�]H\OHULQLQ�GHSUHVLI�EHOLUWLOHU�LOH�RODQ�EX�
LOLúNLVL� RUWD\D� NRQXOPXúWXU� ������������ %L]GH� oDOÕúPDPÕ]GD�
OLWHUDW�UOH�X\XPOX�ELU�úHNLOGH�úL]RIUHQL�KDVWDODUÕQGD�'�YLWDPLQL�
VHYL\HOHUL�LOH�&'g�SXDQODUÕ�DUDVÕQGD�LVWDWLVWLNVHO�DoÕGDQ�QHJDWLI�
ELU� LOLúNL� VDSWDGÕN�� %X� VRQXo� ����� \ÕOÕQGD� 1HUKXV� YH�
DUNDGDúODUÕQÕQ�SVLNRWLN�KDVWDODUGD�&'g�SXDQODUÕ�LOH�'�YLWDPLQL�
G�]H\OHULQL� NDUúÕODúWÕUPÕú� ROGXNODUÕ� oDOÕúPD\OD� EHQ]HUGL�2QODU�
GD�oDOÕúPDODUÕQGD�G�ú�N�'�YLWDPLQL�G�]H\OHUL�LOH�\�NVHN�&'g�
SXDQODUÕ� DUDVÕQGD� DQODPOÕ� WHUV� LOLúNL� VDSWDPÕúODUGÕU� ������ %X�
GXUXP�úL]RIUHQL�KDVWDODUÕQÕQ�LoH�NDSDQPDVÕ��NDSDOÕ�PHNDQODUGD�
GDKD�ID]OD�YDNLW�JHoLUPHVL�GROD\ÕVÕ\OD�GD�J�QHú�ÕúÕ÷ÕQD�PDUX]L-
\HWLQ� D]DOPDVÕ� úHNOLQGH� DoÕNODQDELOHFH÷L� JLEL� '� YLWDPLQLQLQ�

VHURWRQLQ� VHQWH]L� �]HULQGHNL� G�]HQOH\LFL� HWNLOHUL� úHNOLQGH� GH�
DoÕNODQDELOLU��$\UÕFD�'�YLWDPLQLQLQ�DQWLLQIODPDWXDU�YH�DQWLRNVL-
GDWLI�HWNLOHUL�GH�EX�V�UHoWH�HWNLOL�ROPXú�RODELOLU������

dDOÕúPDPÕ]ÕQ� ED]Õ� NÕVÕWOÕOÕNODUÕ� GD� YDUGÕU�� dDOÕúPDPÕ]ÕQ� WHN�
PHUNH]GH� \�U�W�OP�ú� ROPDVÕ�� |UQHNOHP� JUXEXQXQ� N�o�NO�÷���
NHVLWVHO�ELU�oDOÕúPD�ROPDVÕ��'�YLWDPLQL�HNVLNOL÷LQL�HWNLOH\HFHN�
IDNW|UOHULQ�GLNNDWH�DOÕQPDPÕú�ROPDVÕ�YH�'�YLWDPLQL�VHYL\HOHUL-
QLQ�VD÷OÕNOÕ�NRQWUROOHUOH�NDUúÕODúWÕUÕOPDPÕú�ROPDVÕ�oDOÕúPDPÕ]ÕQ�
NÕVÕWOÕOÕ÷Õ�RODUDN�G�ú�Q�OHELOLU��$\UÕFD�VDGHFH�UHPLV\RQ�G|QHPL�
KDVWDODUÕQ�WHUFLK�HGLOPHVL�GH�\LQH�ELU�NÕVÕWOÕOÕN�RODUDN�GH÷HUOHQGL-
ULOHELOLU�

;76=i�^M�l6-:ʈ�
dDOÕúPDPÕ]GD� úL]RIUHQL� KDVWDODUÕQÕQ� E�\�N� ELU� oR÷XQOX÷XQGD�
RSWLPDO� VHYL\HOHULQ� DOWÕQGD� '� YLWDPLQL� G�]H\OHUL� VDSWDGÕN��
$\UÕFD�WHVSLW�HGLOHQ�EX�G�ú�N�'�YLWDPLQL�G�]H\OHUL�LOH�GHSUHVLI�
EHOLUWLOHU� DUDVÕQGD� QHJDWLI� ELU� LOLúNL� ROGX÷XQX� J|]OHPOHGLN��
ùL]RIUHQL� KDVWDODUÕQGD� GHSUHVLI� EHOLUWLOHULQ� VÕNOÕNOD� J|]GHQ�
NDoWÕ÷Õ�YH�WHGDYL\H�X\XPX�ROXPVX]�HWNLOHGL÷L�G�ú�Q�OG�÷�QGH�
EX�EXOJX�ROGXNoD�|QHPOLGLU��%X�EXOJXODU�ÕúÕ÷ÕQGD�úL]RIUHQL�YH�'�
YLWDPLQL�G�]H\OHUL�DUDVÕQGDNL� LOLúNL\L�D\GÕQODWPD\D�\|QHOLN�EX�
DODQGD�L\L�WDVDUODQPÕú�oRN�PHUNH]OL�oDOÕúPDODUD�LKWL\Do�GX\XO-
PDNWDGÕU��
(WLN�.RPLWH�2QD\Õ��
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ABSTRACT
Objective: 
The aim of the present study was to identify patients with chronic kidney disease of unknown 
etiology or of other detected etiology among those who were undergoing hemodialysis in the 
Western Mediterranean region and to detect the prevalence of Fabry mutation in these patients. 
In addition, we aimed to screen the family members of the cases with mutations in our study.

Methods: 
A total of 664 patients over the age of 18 who received hemodialysis treatment in 11 different 
hemodialysis centers in the Western Mediterranean region of Turkey were screened. Alpha-ga-
lactosidase A enzyme levels were first tested in male patients, and for patients with alpha-galac-
tosidase A levels < 3.3 nmol/mL/h, GLA gene sequence analysis was performed. GLA gene 
sequence analysis was performed directly in female patients. 

Results: 
In total 664 patients [313 (47.1%) male and 351 (52.9%) female] have been scanned. Fabry 
mutation was positive in eight female patients and one male patient. 

Conclusion:
According to the output of the research, the prevalence of Fabry disease among the patients who 
received hemodialysis treatment was determined as 1.35%. In order to eliminate the conflicts 
upon whether the mutations which is effective on the etiology of Fabry disease are pseudo alleles 
it is required that new researches should be done, prospective scanning programs in a wider 
patient population and genetic consultancy and preventive medicine services should become 
more prevalent.

Key Words:
Fabry disease, Chronic kidney disease, Hemodialysis

were also included in genetic screening. All patients diagnosed 
with Fabry disease underwent electrocardiogram (ECG) and 
echocardiography (ECHO) screenings as well as neurological, 
dermatological, and eye examinations.
A written consent was obtained from all patients who underwent 
the screenings. Data on age, gender, additional disease, dialysis 
duration, and CKD etiology were obtained from patients, 
dialysis centers databases, and Medulla Physician system 
database. Death-related information on patients who died was 
obtained from the Turkish Public Health Institution  Notifica-
tion System.
Descriptive statistics were used from the obtained data using 
SPSS 18.0 package program and were presented as frequency, 
percentage, mean, and standard deviation values.

RESULTS
In the present study, 664 patients [313 (47.1%) male and 351 
(52.9%) female; age range, 20–96 years] from 11 different 
hemodialysis centers were included. The etiology of CKD was 
unknown in 122 (18.4%) of the 664 patients. The causes of 
CKD in patients with known etiology are listed in Table I.

Table I: Diseases detected in chronic kidney disease etiology in patients 
participating in the study.
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INTRODUCTION
Fabry disease is an X-linked recessive inherited disorder of 
glycosphingolipid metabolism and a lysosomal storage disease. 
The absence or decreased activity of the alpha-galactosidase A 
enzyme encoded by the galactosidase alpha (GLA) gene on 
chromosome band Xq22 leads to inadequate lipid metabolism 
and progressive lysosomal accumulation of globotriaosylcer-
amide (Gb3) that has terminal alpha-galactosyl residues (1,2).
The worldwide prevalence of Fabry disease is estimated to be 
one in 117.000 live births and one in 40.000 men (3,4). Fabry 
disease, which is associated with a wide variety of symptoms 
and multisystemic involvement in the clinical presentation, 
including acroparesthesia, gastrointestinal symptoms, angioker-
atoma, cornea verticillata, cerebrovascular disease, and hyper-
trophic cardiomyopathy, is also one of the rare causes of chronic 
kidney disease (CKD) (1,5,6). There are classic and severe 
forms of the disease as well as its cardiac and renal variants 
(7-9). Due to its variants and random X inactivation in women, 
it is observed with different phenotypic presentations, at differ-
ent ages and with various systemic effects. In cases of renal 
involvement, it leads to fibrosis, glomerulosclerosis, and 
progressive renal insufficiency due to the accumulation of Gb3 

in podocytes, mesangium, glomerular endothelium, distal 
tubular epithelium, arterial and arteriolar endothelial and 
smooth muscle cells, and interstitial cells (10,11).
Currently, among the existing CKD patients worldwide, there is 
a group of patients with unknown etiology. In patients from 
Turkey for whom first renal replacement therapy (hemodialysis) 
was started in 2018, a group comprising 15.1% patients with 
CKD of unknown etiology was detected (12). It is estimated that 
Fabry patients who have not yet been diagnosed are also includ-
ed in this group with unknown etiology. Studies have been 
conducted around the world to screen high-risk populations 
[patients undergoing dialysis, patients who had a stroke at an 
early age (18-40 years), patients with ventricular hypertrophy 
without a cause etc.] for detecting undiagnosed Fabry patients 
(11,13,14). Increased screening and diagnostic programs facili-
tate the diagnosis of Fabry disease at an early stage before the 
development of clinical symptoms or in suspected cases.

The detection of alpha-galactosidase A levels and lyso-Gb3 
(globotriaosylsphingosine) as well as genetic testing can be 
used for the screening and diagnosis of Fabry disease (15,16). 
Testing for alpha-galactosidase A in the blood is quite sensitive 
and specific for men, whereas it can give false-negative results 
in women (17). The deoxyribonucleic acid (DNA)-based genet-
ic test for detecting the sequence of GLA gene exons is the most 
important diagnostic test for Fabry disease (18). At present, a 
multisystemic approach, supportive treatment, enzyme replace-
ment therapy (ERT), and/or chaperone therapy (migalastat) are 
used to treat the disease (19,20). It is important to diagnose the 
disease as early as possible and to start ERT for preventing 
multiorgan dysfunction without lysosomal Gb3 accumulation 
(18). The aim of the present study was to identify patients with 
CKD of unknown etiology or of other detected etiology among 
those who were undergoing hemodialysis in the Western Medi-
terranean region but had underlying Fabry disease and to detect 
the prevalence of Fabry mutation. In addition, we aimed to 
perform first-degree family screening of index cases and 
clinical screening in positive cases. Moreover, we aimed to 
draw attention to the fact that a rare storage disease such as 
Fabry disease may be the underlying etiology in these patients.

MATERIAL and METHODS
In the present study, 664 patients aged above 18 years who were 
undergoing hemodialysis at 11 different hemodialysis centers in 
the Western Mediterranean region were screened for Fabry 
disease after obtaining approval from the Akdeniz University 
Faculty of Medicine Clinical Research Ethics Committee 
(Protocol no: 397, 29th of June, 2016) and in accordance with 
the decisions of the Helsinki Declaration. The study was 
conducted in accordance with research and publication ethics, 
by obtaining written informed consent from the patients.
Alpha-galactosidase A enzyme levels were first tested using 
enzyme-linked immunosorbent assay method in male patients, 
and for patients with alpha-galactosidase A levels < 3.3 nmol/m-
L/h, GLA gene sequence analysis using “Sanger method” was 
performed. GLA gene sequence analysis was performed directly 
using the Sanger method in female patients. First-degree 
relatives of patients testing positive for GLA gene mutations 

The male patient testing positive in the genetic analysis had a 
D313Y mutation; six of the positive female patients had a 
D313Y mutation, one had an S126G mutation, and the remain-
ing one had an R363C mutation.
Five of the nine patients testing positive for genetic mutation 
refused to undergo further examinations and treatment, and their 
families refused to be screened. Relatives of one patient who 
died during the study period also refused to undergo genetic 
screening. The remaining three female patients who had tested 
positive for a mutation agreed to undergo further examinations 
and treatment, and their relatives agreed to undergo family 
screening; thus, their screening was performed.

Index case-1
 In the first of the three female patients who underwent further 
examinations, D313Y mutation was positive. The medical 
history of the patient showed that she had diabetes mellitus and 
hypertension and had experienced myocardial infarction; 
furthermore, she had a history of vision loss and inferior vena 
cava thrombosis. T-wave negativity and minimal ST depression 
were detected on ECG, and concentric hypertrophy in the left 
ventricle was observed on ECHO. Electromyography (EMG) 
revealed mixed sensorimotor polyneuropathy. Her first-degree 
relatives were examined for Fabry disease, but no positive cases 
were detected.

Index case-2
 In the second female patient, R363C mutation was positive. 
The medical history of the patient showed that she had diabetes 
mellitus and hypertension; furthermore, she had experienced 
myocardial infarction and had undergone bypass surgery. Her 
ECG revealed T-wave negativity, ST depression, and QRS 
enlargement and ECHO revealed left ventricular hypertrophy 
and hypokinesis in the inferior wall. Eye examination revealed 
bilateral optic atrophy and dot hemorrhage in the right eye 
macula. Mixed sensorimotor polyneuropathy was detected on 
EMG. Four persons among the first-degree relatives of the 
patient were screened, and in one son, the enzyme activity was 
below normal and lysosomal accumulation of lyso-Gb3 was 
high: 10.9 ng/mL (0–3.5 ng/mL). The GLA gene mutation 
detected in this son was the same as that in the mother, i.e., 
R363C mutation was present. His medical history showed that 
he had hypertension and asthma. Eye examination revealed lipid 
accumulation in the fovea in the inferotemporal and superior 
peripheral regions. Signs of hypertrophy were detected on ECG. 
Left ventricular hypertrophy was detected on ECHO. ERT was 
initiated for the patient before the clinical symptoms of Fabry 
disease developed. 

Index case-3
In the third patient, D313Y mutation was positive. The patient’s 
medical history showed that she had hypertension. ECG 
revealed signs of hypertrophy; ECHO showed left ventricular 
septal hypertrophy and relaxation defect. The patient’s EMG 
report could not be accessed, but her neurological examination 
revealed that she had pain and paresthesia. Seven first-degree 
relatives of the patient were genetically analyzed, and D313Y 

mutation was positive in one son and four daughters. The 
relatives of the patient in whom the mutation was detected 
refused to undergo further examination. 
In summary, all of these three patients who were screened for 
other pathologies that may be associated with Fabry disease, 
had acroparasthesia, two had myocardial infarction, and one had 
cataract.

DISCUSSION
In the present study, a total of 664 patients, including 351 
female and 313 male patients, undergoing hemodialysis at 11 
different centers were screened. The GLA gene mutation was 
positive in nine patients (eight female and one male), including 
D313Y in seven, S126G in one, and R363C in one patient.
Fabry disease is a public health problem, and awareness levels 
regarding this disease are low (21). It is often overlooked in 
clinical practice due to its multisystemic and non-specific 
effects and different variants.
In the present study, 664 patients undergoing hemodialysis in 
the Western Mediterranean region were screened, and the preva-
lence of Fabry mutation was calculated to be 1.35% (9/664). In 
two similar studies conducted in Turkey, screening of 1136 
patients revealed a prevalence of 0.17% and screening of 1527 
patients revealed a prevalence of 0.3% (22,23). Compared with 
the results of these studies, the prevalence in the present study 
was higher. In two studies conducted on 5657 patients with 
renal transplant and 313 non-dialysis patients with end-stage 
renal disease who were at high risk for Fabry disease, the preva-
lence rates were found to be 0.67 and 0.95, respectively (24,25). 
Many studies have been conducted worldwide to determine the 
renal effects of Fabry disease. The prevalence of Fabry disease 
in patients undergoing dialysis was 0.02% in Japan, 0.24% in 
Italy, 0.12% in northern Brazil, and 0.36% in Russia (11,26-28). 
The results of the present study conducted in Turkey and those 
conducted worldwide are affected by regional differences in the 
studies and different interpretations of the detected genetic 
mutations.

The prevalence of Fabry mutation determined in the present 
study is higher than those reported in other studies. This is 
attributable to the number of patients screened in the present 
study being lower than those in other studies, regional factors 
such as high rate of marriages between relatives, and the 
assumptions of positive D313Y and S126G mutations. Consan-
guineous marriages and different genetic diseases such as Fabry 
disease are more common in closed societies such as the Middle 
East and Turkey (29-31). Some studies have reported that 
D313Y is a pseudoallel and that S126G is an ambiguous genetic 
variant (32-36). If we assume D313Y and S126G mutations as 
negative, the prevalence in the present study would be similar to 
those reported in studies from other countries (0.15%).
D313Y mutation was detected in seven (six female patients), 
R363C mutation in one, and S126G mutation in one of our 
index patients. D313Y mutation has previously been found in 
asymptomatic individuals, leading to a suspicion in terms of its 
clinical manifestation. A subsequent study has reported that 
D313Y mutation leads to organ findings and elevated lyso-Gb3 
biomarker levels and that it plays a role in the appearance of 

neurological symptoms and findings, such as pain and cerebro-
vascular accidents, and eye findings, but ERT should be admin-
istered in symptomatic patients with a D313Y mutation (37). 
However, some studies have reported that D313Y mutation 
leads to a lack of pseudo-alpha-galactosidase A activity 
(32-35,38). This issue has not been clarified yet.
While four of our GLA gene mutation-positive patients previ-
ously had CKD of unknown etiology, CKD was associated with 
different causes in five patients. This indicates that Fabry 
disease should be considered in some patients with CKD of 
known etiology as well as those with CKD of unknown etiolo-
gy. In the present study, the number of female patients testing 
positive for mutation was higher than the number of such male 
patients. In some studies, only enzyme analysis was performed 
for female patients, but we directly analyzed GLA gene 
mutation due to false negativity concern (39,40). This may have 
made it easier for us to identify positive female patients. In 
addition, women were overlooked for Fabry screening in 
studies around the world considering that they were only 
carriers due to X-linked inheritance (28,41,42). However, 
studies have shown that the disease may clinically manifest 
itself in women as well due to random X inactivation (10). Eight 
of our index patients were female, and R363C mutation, which 
causes the classical Fabry phenotype, was found in one of them 
(43). In addition, the same mutation was detected and ERT was 
initiated in this patient’s 40-year-old son, who was asymptomat-
ic. This suggests that considering women to be the carriers of 
Fabry disease and not performing examinations for them can 
lead to overlooking of many patients.

CONCLUSION
An individualized patient approach is recommended because of 
the clinical heterogeneity of Fabry disease. Awareness of all 
clinicians, especially nephrologists, should be increased regard-
ing Fabry disease, which may be easily overlooked, because it is 
rare, can be asymptomatic up to a certain age, and has variants. 
Evaluation of patients at risk for Fabry disease, primarily those 
who develop renal insufficiency of unknown etiology at an early 
age, may prevent potentially increased renal dysfunction as well 
as other tissue and organ damage that may eventually occur. 
Additionally, it is important to perform family screening of an 
index patient in whom the disease is detected so that diagnosis 
can be made and early treatment can be started in patients who 
are still asymptomatic.
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Alpha-galactosidase A enzyme levels were tested in all male 
patients participating in the study; the levels were normal in 256 
(81.8%) and low in 57 (18.2%) patients (Alpha-galactosidase A 
< 3.3 nmol/mL/h). Of the 57 male patients, seven could not be 
reached for performing gene analysis. Fabry mutation was 
positive in one of the 50 men in whom GLA gene analysis was 

performed. GLA gene analysis was performed in all women 
who participated in the study. Fabry mutation was negative in 
343 (97.8%) and positive in eight (2.2%) female patients. Thus, 
in the present study, there were nine patients (eight female, one 
male) with positive GLA gene mutation and Fabry mutation 
prevalence was 1.35% (Figure 1).
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ABSTRACT
Objective: 
The aim of the present study was to identify patients with chronic kidney disease of unknown 
etiology or of other detected etiology among those who were undergoing hemodialysis in the 
Western Mediterranean region and to detect the prevalence of Fabry mutation in these patients. 
In addition, we aimed to screen the family members of the cases with mutations in our study.

Methods: 
A total of 664 patients over the age of 18 who received hemodialysis treatment in 11 different 
hemodialysis centers in the Western Mediterranean region of Turkey were screened. Alpha-ga-
lactosidase A enzyme levels were first tested in male patients, and for patients with alpha-galac-
tosidase A levels < 3.3 nmol/mL/h, GLA gene sequence analysis was performed. GLA gene 
sequence analysis was performed directly in female patients. 

Results: 
In total 664 patients [313 (47.1%) male and 351 (52.9%) female] have been scanned. Fabry 
mutation was positive in eight female patients and one male patient. 

Conclusion:
According to the output of the research, the prevalence of Fabry disease among the patients who 
received hemodialysis treatment was determined as 1.35%. In order to eliminate the conflicts 
upon whether the mutations which is effective on the etiology of Fabry disease are pseudo alleles 
it is required that new researches should be done, prospective scanning programs in a wider 
patient population and genetic consultancy and preventive medicine services should become 
more prevalent.

Key Words:
Fabry disease, Chronic kidney disease, Hemodialysis

were also included in genetic screening. All patients diagnosed 
with Fabry disease underwent electrocardiogram (ECG) and 
echocardiography (ECHO) screenings as well as neurological, 
dermatological, and eye examinations.
A written consent was obtained from all patients who underwent 
the screenings. Data on age, gender, additional disease, dialysis 
duration, and CKD etiology were obtained from patients, 
dialysis centers databases, and Medulla Physician system 
database. Death-related information on patients who died was 
obtained from the Turkish Public Health Institution  Notifica-
tion System.
Descriptive statistics were used from the obtained data using 
SPSS 18.0 package program and were presented as frequency, 
percentage, mean, and standard deviation values.

RESULTS
In the present study, 664 patients [313 (47.1%) male and 351 
(52.9%) female; age range, 20–96 years] from 11 different 
hemodialysis centers were included. The etiology of CKD was 
unknown in 122 (18.4%) of the 664 patients. The causes of 
CKD in patients with known etiology are listed in Table I.

Table I: Diseases detected in chronic kidney disease etiology in patients 
participating in the study.
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INTRODUCTION
Fabry disease is an X-linked recessive inherited disorder of 
glycosphingolipid metabolism and a lysosomal storage disease. 
The absence or decreased activity of the alpha-galactosidase A 
enzyme encoded by the galactosidase alpha (GLA) gene on 
chromosome band Xq22 leads to inadequate lipid metabolism 
and progressive lysosomal accumulation of globotriaosylcer-
amide (Gb3) that has terminal alpha-galactosyl residues (1,2).
The worldwide prevalence of Fabry disease is estimated to be 
one in 117.000 live births and one in 40.000 men (3,4). Fabry 
disease, which is associated with a wide variety of symptoms 
and multisystemic involvement in the clinical presentation, 
including acroparesthesia, gastrointestinal symptoms, angioker-
atoma, cornea verticillata, cerebrovascular disease, and hyper-
trophic cardiomyopathy, is also one of the rare causes of chronic 
kidney disease (CKD) (1,5,6). There are classic and severe 
forms of the disease as well as its cardiac and renal variants 
(7-9). Due to its variants and random X inactivation in women, 
it is observed with different phenotypic presentations, at differ-
ent ages and with various systemic effects. In cases of renal 
involvement, it leads to fibrosis, glomerulosclerosis, and 
progressive renal insufficiency due to the accumulation of Gb3 

in podocytes, mesangium, glomerular endothelium, distal 
tubular epithelium, arterial and arteriolar endothelial and 
smooth muscle cells, and interstitial cells (10,11).
Currently, among the existing CKD patients worldwide, there is 
a group of patients with unknown etiology. In patients from 
Turkey for whom first renal replacement therapy (hemodialysis) 
was started in 2018, a group comprising 15.1% patients with 
CKD of unknown etiology was detected (12). It is estimated that 
Fabry patients who have not yet been diagnosed are also includ-
ed in this group with unknown etiology. Studies have been 
conducted around the world to screen high-risk populations 
[patients undergoing dialysis, patients who had a stroke at an 
early age (18-40 years), patients with ventricular hypertrophy 
without a cause etc.] for detecting undiagnosed Fabry patients 
(11,13,14). Increased screening and diagnostic programs facili-
tate the diagnosis of Fabry disease at an early stage before the 
development of clinical symptoms or in suspected cases.

The detection of alpha-galactosidase A levels and lyso-Gb3 
(globotriaosylsphingosine) as well as genetic testing can be 
used for the screening and diagnosis of Fabry disease (15,16). 
Testing for alpha-galactosidase A in the blood is quite sensitive 
and specific for men, whereas it can give false-negative results 
in women (17). The deoxyribonucleic acid (DNA)-based genet-
ic test for detecting the sequence of GLA gene exons is the most 
important diagnostic test for Fabry disease (18). At present, a 
multisystemic approach, supportive treatment, enzyme replace-
ment therapy (ERT), and/or chaperone therapy (migalastat) are 
used to treat the disease (19,20). It is important to diagnose the 
disease as early as possible and to start ERT for preventing 
multiorgan dysfunction without lysosomal Gb3 accumulation 
(18). The aim of the present study was to identify patients with 
CKD of unknown etiology or of other detected etiology among 
those who were undergoing hemodialysis in the Western Medi-
terranean region but had underlying Fabry disease and to detect 
the prevalence of Fabry mutation. In addition, we aimed to 
perform first-degree family screening of index cases and 
clinical screening in positive cases. Moreover, we aimed to 
draw attention to the fact that a rare storage disease such as 
Fabry disease may be the underlying etiology in these patients.

MATERIAL and METHODS
In the present study, 664 patients aged above 18 years who were 
undergoing hemodialysis at 11 different hemodialysis centers in 
the Western Mediterranean region were screened for Fabry 
disease after obtaining approval from the Akdeniz University 
Faculty of Medicine Clinical Research Ethics Committee 
(Protocol no: 397, 29th of June, 2016) and in accordance with 
the decisions of the Helsinki Declaration. The study was 
conducted in accordance with research and publication ethics, 
by obtaining written informed consent from the patients.
Alpha-galactosidase A enzyme levels were first tested using 
enzyme-linked immunosorbent assay method in male patients, 
and for patients with alpha-galactosidase A levels < 3.3 nmol/m-
L/h, GLA gene sequence analysis using “Sanger method” was 
performed. GLA gene sequence analysis was performed directly 
using the Sanger method in female patients. First-degree 
relatives of patients testing positive for GLA gene mutations 

The male patient testing positive in the genetic analysis had a 
D313Y mutation; six of the positive female patients had a 
D313Y mutation, one had an S126G mutation, and the remain-
ing one had an R363C mutation.
Five of the nine patients testing positive for genetic mutation 
refused to undergo further examinations and treatment, and their 
families refused to be screened. Relatives of one patient who 
died during the study period also refused to undergo genetic 
screening. The remaining three female patients who had tested 
positive for a mutation agreed to undergo further examinations 
and treatment, and their relatives agreed to undergo family 
screening; thus, their screening was performed.

Index case-1
 In the first of the three female patients who underwent further 
examinations, D313Y mutation was positive. The medical 
history of the patient showed that she had diabetes mellitus and 
hypertension and had experienced myocardial infarction; 
furthermore, she had a history of vision loss and inferior vena 
cava thrombosis. T-wave negativity and minimal ST depression 
were detected on ECG, and concentric hypertrophy in the left 
ventricle was observed on ECHO. Electromyography (EMG) 
revealed mixed sensorimotor polyneuropathy. Her first-degree 
relatives were examined for Fabry disease, but no positive cases 
were detected.

Index case-2
 In the second female patient, R363C mutation was positive. 
The medical history of the patient showed that she had diabetes 
mellitus and hypertension; furthermore, she had experienced 
myocardial infarction and had undergone bypass surgery. Her 
ECG revealed T-wave negativity, ST depression, and QRS 
enlargement and ECHO revealed left ventricular hypertrophy 
and hypokinesis in the inferior wall. Eye examination revealed 
bilateral optic atrophy and dot hemorrhage in the right eye 
macula. Mixed sensorimotor polyneuropathy was detected on 
EMG. Four persons among the first-degree relatives of the 
patient were screened, and in one son, the enzyme activity was 
below normal and lysosomal accumulation of lyso-Gb3 was 
high: 10.9 ng/mL (0–3.5 ng/mL). The GLA gene mutation 
detected in this son was the same as that in the mother, i.e., 
R363C mutation was present. His medical history showed that 
he had hypertension and asthma. Eye examination revealed lipid 
accumulation in the fovea in the inferotemporal and superior 
peripheral regions. Signs of hypertrophy were detected on ECG. 
Left ventricular hypertrophy was detected on ECHO. ERT was 
initiated for the patient before the clinical symptoms of Fabry 
disease developed. 

Index case-3
In the third patient, D313Y mutation was positive. The patient’s 
medical history showed that she had hypertension. ECG 
revealed signs of hypertrophy; ECHO showed left ventricular 
septal hypertrophy and relaxation defect. The patient’s EMG 
report could not be accessed, but her neurological examination 
revealed that she had pain and paresthesia. Seven first-degree 
relatives of the patient were genetically analyzed, and D313Y 

mutation was positive in one son and four daughters. The 
relatives of the patient in whom the mutation was detected 
refused to undergo further examination. 
In summary, all of these three patients who were screened for 
other pathologies that may be associated with Fabry disease, 
had acroparasthesia, two had myocardial infarction, and one had 
cataract.

DISCUSSION
In the present study, a total of 664 patients, including 351 
female and 313 male patients, undergoing hemodialysis at 11 
different centers were screened. The GLA gene mutation was 
positive in nine patients (eight female and one male), including 
D313Y in seven, S126G in one, and R363C in one patient.
Fabry disease is a public health problem, and awareness levels 
regarding this disease are low (21). It is often overlooked in 
clinical practice due to its multisystemic and non-specific 
effects and different variants.
In the present study, 664 patients undergoing hemodialysis in 
the Western Mediterranean region were screened, and the preva-
lence of Fabry mutation was calculated to be 1.35% (9/664). In 
two similar studies conducted in Turkey, screening of 1136 
patients revealed a prevalence of 0.17% and screening of 1527 
patients revealed a prevalence of 0.3% (22,23). Compared with 
the results of these studies, the prevalence in the present study 
was higher. In two studies conducted on 5657 patients with 
renal transplant and 313 non-dialysis patients with end-stage 
renal disease who were at high risk for Fabry disease, the preva-
lence rates were found to be 0.67 and 0.95, respectively (24,25). 
Many studies have been conducted worldwide to determine the 
renal effects of Fabry disease. The prevalence of Fabry disease 
in patients undergoing dialysis was 0.02% in Japan, 0.24% in 
Italy, 0.12% in northern Brazil, and 0.36% in Russia (11,26-28). 
The results of the present study conducted in Turkey and those 
conducted worldwide are affected by regional differences in the 
studies and different interpretations of the detected genetic 
mutations.

The prevalence of Fabry mutation determined in the present 
study is higher than those reported in other studies. This is 
attributable to the number of patients screened in the present 
study being lower than those in other studies, regional factors 
such as high rate of marriages between relatives, and the 
assumptions of positive D313Y and S126G mutations. Consan-
guineous marriages and different genetic diseases such as Fabry 
disease are more common in closed societies such as the Middle 
East and Turkey (29-31). Some studies have reported that 
D313Y is a pseudoallel and that S126G is an ambiguous genetic 
variant (32-36). If we assume D313Y and S126G mutations as 
negative, the prevalence in the present study would be similar to 
those reported in studies from other countries (0.15%).
D313Y mutation was detected in seven (six female patients), 
R363C mutation in one, and S126G mutation in one of our 
index patients. D313Y mutation has previously been found in 
asymptomatic individuals, leading to a suspicion in terms of its 
clinical manifestation. A subsequent study has reported that 
D313Y mutation leads to organ findings and elevated lyso-Gb3 
biomarker levels and that it plays a role in the appearance of 

neurological symptoms and findings, such as pain and cerebro-
vascular accidents, and eye findings, but ERT should be admin-
istered in symptomatic patients with a D313Y mutation (37). 
However, some studies have reported that D313Y mutation 
leads to a lack of pseudo-alpha-galactosidase A activity 
(32-35,38). This issue has not been clarified yet.
While four of our GLA gene mutation-positive patients previ-
ously had CKD of unknown etiology, CKD was associated with 
different causes in five patients. This indicates that Fabry 
disease should be considered in some patients with CKD of 
known etiology as well as those with CKD of unknown etiolo-
gy. In the present study, the number of female patients testing 
positive for mutation was higher than the number of such male 
patients. In some studies, only enzyme analysis was performed 
for female patients, but we directly analyzed GLA gene 
mutation due to false negativity concern (39,40). This may have 
made it easier for us to identify positive female patients. In 
addition, women were overlooked for Fabry screening in 
studies around the world considering that they were only 
carriers due to X-linked inheritance (28,41,42). However, 
studies have shown that the disease may clinically manifest 
itself in women as well due to random X inactivation (10). Eight 
of our index patients were female, and R363C mutation, which 
causes the classical Fabry phenotype, was found in one of them 
(43). In addition, the same mutation was detected and ERT was 
initiated in this patient’s 40-year-old son, who was asymptomat-
ic. This suggests that considering women to be the carriers of 
Fabry disease and not performing examinations for them can 
lead to overlooking of many patients.

CONCLUSION
An individualized patient approach is recommended because of 
the clinical heterogeneity of Fabry disease. Awareness of all 
clinicians, especially nephrologists, should be increased regard-
ing Fabry disease, which may be easily overlooked, because it is 
rare, can be asymptomatic up to a certain age, and has variants. 
Evaluation of patients at risk for Fabry disease, primarily those 
who develop renal insufficiency of unknown etiology at an early 
age, may prevent potentially increased renal dysfunction as well 
as other tissue and organ damage that may eventually occur. 
Additionally, it is important to perform family screening of an 
index patient in whom the disease is detected so that diagnosis 
can be made and early treatment can be started in patients who 
are still asymptomatic.
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Alpha-galactosidase A enzyme levels were tested in all male 
patients participating in the study; the levels were normal in 256 
(81.8%) and low in 57 (18.2%) patients (Alpha-galactosidase A 
< 3.3 nmol/mL/h). Of the 57 male patients, seven could not be 
reached for performing gene analysis. Fabry mutation was 
positive in one of the 50 men in whom GLA gene analysis was 

performed. GLA gene analysis was performed in all women 
who participated in the study. Fabry mutation was negative in 
343 (97.8%) and positive in eight (2.2%) female patients. Thus, 
in the present study, there were nine patients (eight female, one 
male) with positive GLA gene mutation and Fabry mutation 
prevalence was 1.35% (Figure 1).



ABSTRACT
Objective: 
The aim of the present study was to identify patients with chronic kidney disease of unknown 
etiology or of other detected etiology among those who were undergoing hemodialysis in the 
Western Mediterranean region and to detect the prevalence of Fabry mutation in these patients. 
In addition, we aimed to screen the family members of the cases with mutations in our study.

Methods: 
A total of 664 patients over the age of 18 who received hemodialysis treatment in 11 different 
hemodialysis centers in the Western Mediterranean region of Turkey were screened. Alpha-ga-
lactosidase A enzyme levels were first tested in male patients, and for patients with alpha-galac-
tosidase A levels < 3.3 nmol/mL/h, GLA gene sequence analysis was performed. GLA gene 
sequence analysis was performed directly in female patients. 

Results: 
In total 664 patients [313 (47.1%) male and 351 (52.9%) female] have been scanned. Fabry 
mutation was positive in eight female patients and one male patient. 

Conclusion:
According to the output of the research, the prevalence of Fabry disease among the patients who 
received hemodialysis treatment was determined as 1.35%. In order to eliminate the conflicts 
upon whether the mutations which is effective on the etiology of Fabry disease are pseudo alleles 
it is required that new researches should be done, prospective scanning programs in a wider 
patient population and genetic consultancy and preventive medicine services should become 
more prevalent.

Key Words:
Fabry disease, Chronic kidney disease, Hemodialysis

were also included in genetic screening. All patients diagnosed 
with Fabry disease underwent electrocardiogram (ECG) and 
echocardiography (ECHO) screenings as well as neurological, 
dermatological, and eye examinations.
A written consent was obtained from all patients who underwent 
the screenings. Data on age, gender, additional disease, dialysis 
duration, and CKD etiology were obtained from patients, 
dialysis centers databases, and Medulla Physician system 
database. Death-related information on patients who died was 
obtained from the Turkish Public Health Institution  Notifica-
tion System.
Descriptive statistics were used from the obtained data using 
SPSS 18.0 package program and were presented as frequency, 
percentage, mean, and standard deviation values.

RESULTS
In the present study, 664 patients [313 (47.1%) male and 351 
(52.9%) female; age range, 20–96 years] from 11 different 
hemodialysis centers were included. The etiology of CKD was 
unknown in 122 (18.4%) of the 664 patients. The causes of 
CKD in patients with known etiology are listed in Table I.

Table I: Diseases detected in chronic kidney disease etiology in patients 
participating in the study.
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INTRODUCTION
Fabry disease is an X-linked recessive inherited disorder of 
glycosphingolipid metabolism and a lysosomal storage disease. 
The absence or decreased activity of the alpha-galactosidase A 
enzyme encoded by the galactosidase alpha (GLA) gene on 
chromosome band Xq22 leads to inadequate lipid metabolism 
and progressive lysosomal accumulation of globotriaosylcer-
amide (Gb3) that has terminal alpha-galactosyl residues (1,2).
The worldwide prevalence of Fabry disease is estimated to be 
one in 117.000 live births and one in 40.000 men (3,4). Fabry 
disease, which is associated with a wide variety of symptoms 
and multisystemic involvement in the clinical presentation, 
including acroparesthesia, gastrointestinal symptoms, angioker-
atoma, cornea verticillata, cerebrovascular disease, and hyper-
trophic cardiomyopathy, is also one of the rare causes of chronic 
kidney disease (CKD) (1,5,6). There are classic and severe 
forms of the disease as well as its cardiac and renal variants 
(7-9). Due to its variants and random X inactivation in women, 
it is observed with different phenotypic presentations, at differ-
ent ages and with various systemic effects. In cases of renal 
involvement, it leads to fibrosis, glomerulosclerosis, and 
progressive renal insufficiency due to the accumulation of Gb3 

in podocytes, mesangium, glomerular endothelium, distal 
tubular epithelium, arterial and arteriolar endothelial and 
smooth muscle cells, and interstitial cells (10,11).
Currently, among the existing CKD patients worldwide, there is 
a group of patients with unknown etiology. In patients from 
Turkey for whom first renal replacement therapy (hemodialysis) 
was started in 2018, a group comprising 15.1% patients with 
CKD of unknown etiology was detected (12). It is estimated that 
Fabry patients who have not yet been diagnosed are also includ-
ed in this group with unknown etiology. Studies have been 
conducted around the world to screen high-risk populations 
[patients undergoing dialysis, patients who had a stroke at an 
early age (18-40 years), patients with ventricular hypertrophy 
without a cause etc.] for detecting undiagnosed Fabry patients 
(11,13,14). Increased screening and diagnostic programs facili-
tate the diagnosis of Fabry disease at an early stage before the 
development of clinical symptoms or in suspected cases.

The detection of alpha-galactosidase A levels and lyso-Gb3 
(globotriaosylsphingosine) as well as genetic testing can be 
used for the screening and diagnosis of Fabry disease (15,16). 
Testing for alpha-galactosidase A in the blood is quite sensitive 
and specific for men, whereas it can give false-negative results 
in women (17). The deoxyribonucleic acid (DNA)-based genet-
ic test for detecting the sequence of GLA gene exons is the most 
important diagnostic test for Fabry disease (18). At present, a 
multisystemic approach, supportive treatment, enzyme replace-
ment therapy (ERT), and/or chaperone therapy (migalastat) are 
used to treat the disease (19,20). It is important to diagnose the 
disease as early as possible and to start ERT for preventing 
multiorgan dysfunction without lysosomal Gb3 accumulation 
(18). The aim of the present study was to identify patients with 
CKD of unknown etiology or of other detected etiology among 
those who were undergoing hemodialysis in the Western Medi-
terranean region but had underlying Fabry disease and to detect 
the prevalence of Fabry mutation. In addition, we aimed to 
perform first-degree family screening of index cases and 
clinical screening in positive cases. Moreover, we aimed to 
draw attention to the fact that a rare storage disease such as 
Fabry disease may be the underlying etiology in these patients.

MATERIAL and METHODS
In the present study, 664 patients aged above 18 years who were 
undergoing hemodialysis at 11 different hemodialysis centers in 
the Western Mediterranean region were screened for Fabry 
disease after obtaining approval from the Akdeniz University 
Faculty of Medicine Clinical Research Ethics Committee 
(Protocol no: 397, 29th of June, 2016) and in accordance with 
the decisions of the Helsinki Declaration. The study was 
conducted in accordance with research and publication ethics, 
by obtaining written informed consent from the patients.
Alpha-galactosidase A enzyme levels were first tested using 
enzyme-linked immunosorbent assay method in male patients, 
and for patients with alpha-galactosidase A levels < 3.3 nmol/m-
L/h, GLA gene sequence analysis using “Sanger method” was 
performed. GLA gene sequence analysis was performed directly 
using the Sanger method in female patients. First-degree 
relatives of patients testing positive for GLA gene mutations 

The male patient testing positive in the genetic analysis had a 
D313Y mutation; six of the positive female patients had a 
D313Y mutation, one had an S126G mutation, and the remain-
ing one had an R363C mutation.
Five of the nine patients testing positive for genetic mutation 
refused to undergo further examinations and treatment, and their 
families refused to be screened. Relatives of one patient who 
died during the study period also refused to undergo genetic 
screening. The remaining three female patients who had tested 
positive for a mutation agreed to undergo further examinations 
and treatment, and their relatives agreed to undergo family 
screening; thus, their screening was performed.

Index case-1
 In the first of the three female patients who underwent further 
examinations, D313Y mutation was positive. The medical 
history of the patient showed that she had diabetes mellitus and 
hypertension and had experienced myocardial infarction; 
furthermore, she had a history of vision loss and inferior vena 
cava thrombosis. T-wave negativity and minimal ST depression 
were detected on ECG, and concentric hypertrophy in the left 
ventricle was observed on ECHO. Electromyography (EMG) 
revealed mixed sensorimotor polyneuropathy. Her first-degree 
relatives were examined for Fabry disease, but no positive cases 
were detected.

Index case-2
 In the second female patient, R363C mutation was positive. 
The medical history of the patient showed that she had diabetes 
mellitus and hypertension; furthermore, she had experienced 
myocardial infarction and had undergone bypass surgery. Her 
ECG revealed T-wave negativity, ST depression, and QRS 
enlargement and ECHO revealed left ventricular hypertrophy 
and hypokinesis in the inferior wall. Eye examination revealed 
bilateral optic atrophy and dot hemorrhage in the right eye 
macula. Mixed sensorimotor polyneuropathy was detected on 
EMG. Four persons among the first-degree relatives of the 
patient were screened, and in one son, the enzyme activity was 
below normal and lysosomal accumulation of lyso-Gb3 was 
high: 10.9 ng/mL (0–3.5 ng/mL). The GLA gene mutation 
detected in this son was the same as that in the mother, i.e., 
R363C mutation was present. His medical history showed that 
he had hypertension and asthma. Eye examination revealed lipid 
accumulation in the fovea in the inferotemporal and superior 
peripheral regions. Signs of hypertrophy were detected on ECG. 
Left ventricular hypertrophy was detected on ECHO. ERT was 
initiated for the patient before the clinical symptoms of Fabry 
disease developed. 

Index case-3
In the third patient, D313Y mutation was positive. The patient’s 
medical history showed that she had hypertension. ECG 
revealed signs of hypertrophy; ECHO showed left ventricular 
septal hypertrophy and relaxation defect. The patient’s EMG 
report could not be accessed, but her neurological examination 
revealed that she had pain and paresthesia. Seven first-degree 
relatives of the patient were genetically analyzed, and D313Y 

mutation was positive in one son and four daughters. The 
relatives of the patient in whom the mutation was detected 
refused to undergo further examination. 
In summary, all of these three patients who were screened for 
other pathologies that may be associated with Fabry disease, 
had acroparasthesia, two had myocardial infarction, and one had 
cataract.

DISCUSSION
In the present study, a total of 664 patients, including 351 
female and 313 male patients, undergoing hemodialysis at 11 
different centers were screened. The GLA gene mutation was 
positive in nine patients (eight female and one male), including 
D313Y in seven, S126G in one, and R363C in one patient.
Fabry disease is a public health problem, and awareness levels 
regarding this disease are low (21). It is often overlooked in 
clinical practice due to its multisystemic and non-specific 
effects and different variants.
In the present study, 664 patients undergoing hemodialysis in 
the Western Mediterranean region were screened, and the preva-
lence of Fabry mutation was calculated to be 1.35% (9/664). In 
two similar studies conducted in Turkey, screening of 1136 
patients revealed a prevalence of 0.17% and screening of 1527 
patients revealed a prevalence of 0.3% (22,23). Compared with 
the results of these studies, the prevalence in the present study 
was higher. In two studies conducted on 5657 patients with 
renal transplant and 313 non-dialysis patients with end-stage 
renal disease who were at high risk for Fabry disease, the preva-
lence rates were found to be 0.67 and 0.95, respectively (24,25). 
Many studies have been conducted worldwide to determine the 
renal effects of Fabry disease. The prevalence of Fabry disease 
in patients undergoing dialysis was 0.02% in Japan, 0.24% in 
Italy, 0.12% in northern Brazil, and 0.36% in Russia (11,26-28). 
The results of the present study conducted in Turkey and those 
conducted worldwide are affected by regional differences in the 
studies and different interpretations of the detected genetic 
mutations.

The prevalence of Fabry mutation determined in the present 
study is higher than those reported in other studies. This is 
attributable to the number of patients screened in the present 
study being lower than those in other studies, regional factors 
such as high rate of marriages between relatives, and the 
assumptions of positive D313Y and S126G mutations. Consan-
guineous marriages and different genetic diseases such as Fabry 
disease are more common in closed societies such as the Middle 
East and Turkey (29-31). Some studies have reported that 
D313Y is a pseudoallel and that S126G is an ambiguous genetic 
variant (32-36). If we assume D313Y and S126G mutations as 
negative, the prevalence in the present study would be similar to 
those reported in studies from other countries (0.15%).
D313Y mutation was detected in seven (six female patients), 
R363C mutation in one, and S126G mutation in one of our 
index patients. D313Y mutation has previously been found in 
asymptomatic individuals, leading to a suspicion in terms of its 
clinical manifestation. A subsequent study has reported that 
D313Y mutation leads to organ findings and elevated lyso-Gb3 
biomarker levels and that it plays a role in the appearance of 

neurological symptoms and findings, such as pain and cerebro-
vascular accidents, and eye findings, but ERT should be admin-
istered in symptomatic patients with a D313Y mutation (37). 
However, some studies have reported that D313Y mutation 
leads to a lack of pseudo-alpha-galactosidase A activity 
(32-35,38). This issue has not been clarified yet.
While four of our GLA gene mutation-positive patients previ-
ously had CKD of unknown etiology, CKD was associated with 
different causes in five patients. This indicates that Fabry 
disease should be considered in some patients with CKD of 
known etiology as well as those with CKD of unknown etiolo-
gy. In the present study, the number of female patients testing 
positive for mutation was higher than the number of such male 
patients. In some studies, only enzyme analysis was performed 
for female patients, but we directly analyzed GLA gene 
mutation due to false negativity concern (39,40). This may have 
made it easier for us to identify positive female patients. In 
addition, women were overlooked for Fabry screening in 
studies around the world considering that they were only 
carriers due to X-linked inheritance (28,41,42). However, 
studies have shown that the disease may clinically manifest 
itself in women as well due to random X inactivation (10). Eight 
of our index patients were female, and R363C mutation, which 
causes the classical Fabry phenotype, was found in one of them 
(43). In addition, the same mutation was detected and ERT was 
initiated in this patient’s 40-year-old son, who was asymptomat-
ic. This suggests that considering women to be the carriers of 
Fabry disease and not performing examinations for them can 
lead to overlooking of many patients.

CONCLUSION
An individualized patient approach is recommended because of 
the clinical heterogeneity of Fabry disease. Awareness of all 
clinicians, especially nephrologists, should be increased regard-
ing Fabry disease, which may be easily overlooked, because it is 
rare, can be asymptomatic up to a certain age, and has variants. 
Evaluation of patients at risk for Fabry disease, primarily those 
who develop renal insufficiency of unknown etiology at an early 
age, may prevent potentially increased renal dysfunction as well 
as other tissue and organ damage that may eventually occur. 
Additionally, it is important to perform family screening of an 
index patient in whom the disease is detected so that diagnosis 
can be made and early treatment can be started in patients who 
are still asymptomatic.
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Alpha-galactosidase A enzyme levels were tested in all male 
patients participating in the study; the levels were normal in 256 
(81.8%) and low in 57 (18.2%) patients (Alpha-galactosidase A 
< 3.3 nmol/mL/h). Of the 57 male patients, seven could not be 
reached for performing gene analysis. Fabry mutation was 
positive in one of the 50 men in whom GLA gene analysis was 

performed. GLA gene analysis was performed in all women 
who participated in the study. Fabry mutation was negative in 
343 (97.8%) and positive in eight (2.2%) female patients. Thus, 
in the present study, there were nine patients (eight female, one 
male) with positive GLA gene mutation and Fabry mutation 
prevalence was 1.35% (Figure 1).

Figure 1: Distribution of patients according to enzyme level and mutation. 
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were also included in genetic screening. All patients diagnosed 
with Fabry disease underwent electrocardiogram (ECG) and 
echocardiography (ECHO) screenings as well as neurological, 
dermatological, and eye examinations.
A written consent was obtained from all patients who underwent 
the screenings. Data on age, gender, additional disease, dialysis 
duration, and CKD etiology were obtained from patients, 
dialysis centers databases, and Medulla Physician system 
database. Death-related information on patients who died was 
obtained from the Turkish Public Health Institution  Notifica-
tion System.
Descriptive statistics were used from the obtained data using 
SPSS 18.0 package program and were presented as frequency, 
percentage, mean, and standard deviation values.

RESULTS
In the present study, 664 patients [313 (47.1%) male and 351 
(52.9%) female; age range, 20–96 years] from 11 different 
hemodialysis centers were included. The etiology of CKD was 
unknown in 122 (18.4%) of the 664 patients. The causes of 
CKD in patients with known etiology are listed in Table I.

Table I: Diseases detected in chronic kidney disease etiology in patients 
participating in the study.
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INTRODUCTION
Fabry disease is an X-linked recessive inherited disorder of 
glycosphingolipid metabolism and a lysosomal storage disease. 
The absence or decreased activity of the alpha-galactosidase A 
enzyme encoded by the galactosidase alpha (GLA) gene on 
chromosome band Xq22 leads to inadequate lipid metabolism 
and progressive lysosomal accumulation of globotriaosylcer-
amide (Gb3) that has terminal alpha-galactosyl residues (1,2).
The worldwide prevalence of Fabry disease is estimated to be 
one in 117.000 live births and one in 40.000 men (3,4). Fabry 
disease, which is associated with a wide variety of symptoms 
and multisystemic involvement in the clinical presentation, 
including acroparesthesia, gastrointestinal symptoms, angioker-
atoma, cornea verticillata, cerebrovascular disease, and hyper-
trophic cardiomyopathy, is also one of the rare causes of chronic 
kidney disease (CKD) (1,5,6). There are classic and severe 
forms of the disease as well as its cardiac and renal variants 
(7-9). Due to its variants and random X inactivation in women, 
it is observed with different phenotypic presentations, at differ-
ent ages and with various systemic effects. In cases of renal 
involvement, it leads to fibrosis, glomerulosclerosis, and 
progressive renal insufficiency due to the accumulation of Gb3 

in podocytes, mesangium, glomerular endothelium, distal 
tubular epithelium, arterial and arteriolar endothelial and 
smooth muscle cells, and interstitial cells (10,11).
Currently, among the existing CKD patients worldwide, there is 
a group of patients with unknown etiology. In patients from 
Turkey for whom first renal replacement therapy (hemodialysis) 
was started in 2018, a group comprising 15.1% patients with 
CKD of unknown etiology was detected (12). It is estimated that 
Fabry patients who have not yet been diagnosed are also includ-
ed in this group with unknown etiology. Studies have been 
conducted around the world to screen high-risk populations 
[patients undergoing dialysis, patients who had a stroke at an 
early age (18-40 years), patients with ventricular hypertrophy 
without a cause etc.] for detecting undiagnosed Fabry patients 
(11,13,14). Increased screening and diagnostic programs facili-
tate the diagnosis of Fabry disease at an early stage before the 
development of clinical symptoms or in suspected cases.

The detection of alpha-galactosidase A levels and lyso-Gb3 
(globotriaosylsphingosine) as well as genetic testing can be 
used for the screening and diagnosis of Fabry disease (15,16). 
Testing for alpha-galactosidase A in the blood is quite sensitive 
and specific for men, whereas it can give false-negative results 
in women (17). The deoxyribonucleic acid (DNA)-based genet-
ic test for detecting the sequence of GLA gene exons is the most 
important diagnostic test for Fabry disease (18). At present, a 
multisystemic approach, supportive treatment, enzyme replace-
ment therapy (ERT), and/or chaperone therapy (migalastat) are 
used to treat the disease (19,20). It is important to diagnose the 
disease as early as possible and to start ERT for preventing 
multiorgan dysfunction without lysosomal Gb3 accumulation 
(18). The aim of the present study was to identify patients with 
CKD of unknown etiology or of other detected etiology among 
those who were undergoing hemodialysis in the Western Medi-
terranean region but had underlying Fabry disease and to detect 
the prevalence of Fabry mutation. In addition, we aimed to 
perform first-degree family screening of index cases and 
clinical screening in positive cases. Moreover, we aimed to 
draw attention to the fact that a rare storage disease such as 
Fabry disease may be the underlying etiology in these patients.

MATERIAL and METHODS
In the present study, 664 patients aged above 18 years who were 
undergoing hemodialysis at 11 different hemodialysis centers in 
the Western Mediterranean region were screened for Fabry 
disease after obtaining approval from the Akdeniz University 
Faculty of Medicine Clinical Research Ethics Committee 
(Protocol no: 397, 29th of June, 2016) and in accordance with 
the decisions of the Helsinki Declaration. The study was 
conducted in accordance with research and publication ethics, 
by obtaining written informed consent from the patients.
Alpha-galactosidase A enzyme levels were first tested using 
enzyme-linked immunosorbent assay method in male patients, 
and for patients with alpha-galactosidase A levels < 3.3 nmol/m-
L/h, GLA gene sequence analysis using “Sanger method” was 
performed. GLA gene sequence analysis was performed directly 
using the Sanger method in female patients. First-degree 
relatives of patients testing positive for GLA gene mutations 
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The male patient testing positive in the genetic analysis had a 
D313Y mutation; six of the positive female patients had a 
D313Y mutation, one had an S126G mutation, and the remain-
ing one had an R363C mutation.
Five of the nine patients testing positive for genetic mutation 
refused to undergo further examinations and treatment, and their 
families refused to be screened. Relatives of one patient who 
died during the study period also refused to undergo genetic 
screening. The remaining three female patients who had tested 
positive for a mutation agreed to undergo further examinations 
and treatment, and their relatives agreed to undergo family 
screening; thus, their screening was performed.

Index case-1
 In the first of the three female patients who underwent further 
examinations, D313Y mutation was positive. The medical 
history of the patient showed that she had diabetes mellitus and 
hypertension and had experienced myocardial infarction; 
furthermore, she had a history of vision loss and inferior vena 
cava thrombosis. T-wave negativity and minimal ST depression 
were detected on ECG, and concentric hypertrophy in the left 
ventricle was observed on ECHO. Electromyography (EMG) 
revealed mixed sensorimotor polyneuropathy. Her first-degree 
relatives were examined for Fabry disease, but no positive cases 
were detected.

Index case-2
 In the second female patient, R363C mutation was positive. 
The medical history of the patient showed that she had diabetes 
mellitus and hypertension; furthermore, she had experienced 
myocardial infarction and had undergone bypass surgery. Her 
ECG revealed T-wave negativity, ST depression, and QRS 
enlargement and ECHO revealed left ventricular hypertrophy 
and hypokinesis in the inferior wall. Eye examination revealed 
bilateral optic atrophy and dot hemorrhage in the right eye 
macula. Mixed sensorimotor polyneuropathy was detected on 
EMG. Four persons among the first-degree relatives of the 
patient were screened, and in one son, the enzyme activity was 
below normal and lysosomal accumulation of lyso-Gb3 was 
high: 10.9 ng/mL (0–3.5 ng/mL). The GLA gene mutation 
detected in this son was the same as that in the mother, i.e., 
R363C mutation was present. His medical history showed that 
he had hypertension and asthma. Eye examination revealed lipid 
accumulation in the fovea in the inferotemporal and superior 
peripheral regions. Signs of hypertrophy were detected on ECG. 
Left ventricular hypertrophy was detected on ECHO. ERT was 
initiated for the patient before the clinical symptoms of Fabry 
disease developed. 

Index case-3
In the third patient, D313Y mutation was positive. The patient’s 
medical history showed that she had hypertension. ECG 
revealed signs of hypertrophy; ECHO showed left ventricular 
septal hypertrophy and relaxation defect. The patient’s EMG 
report could not be accessed, but her neurological examination 
revealed that she had pain and paresthesia. Seven first-degree 
relatives of the patient were genetically analyzed, and D313Y 

mutation was positive in one son and four daughters. The 
relatives of the patient in whom the mutation was detected 
refused to undergo further examination. 
In summary, all of these three patients who were screened for 
other pathologies that may be associated with Fabry disease, 
had acroparasthesia, two had myocardial infarction, and one had 
cataract.

DISCUSSION
In the present study, a total of 664 patients, including 351 
female and 313 male patients, undergoing hemodialysis at 11 
different centers were screened. The GLA gene mutation was 
positive in nine patients (eight female and one male), including 
D313Y in seven, S126G in one, and R363C in one patient.
Fabry disease is a public health problem, and awareness levels 
regarding this disease are low (21). It is often overlooked in 
clinical practice due to its multisystemic and non-specific 
effects and different variants.
In the present study, 664 patients undergoing hemodialysis in 
the Western Mediterranean region were screened, and the preva-
lence of Fabry mutation was calculated to be 1.35% (9/664). In 
two similar studies conducted in Turkey, screening of 1136 
patients revealed a prevalence of 0.17% and screening of 1527 
patients revealed a prevalence of 0.3% (22,23). Compared with 
the results of these studies, the prevalence in the present study 
was higher. In two studies conducted on 5657 patients with 
renal transplant and 313 non-dialysis patients with end-stage 
renal disease who were at high risk for Fabry disease, the preva-
lence rates were found to be 0.67 and 0.95, respectively (24,25). 
Many studies have been conducted worldwide to determine the 
renal effects of Fabry disease. The prevalence of Fabry disease 
in patients undergoing dialysis was 0.02% in Japan, 0.24% in 
Italy, 0.12% in northern Brazil, and 0.36% in Russia (11,26-28). 
The results of the present study conducted in Turkey and those 
conducted worldwide are affected by regional differences in the 
studies and different interpretations of the detected genetic 
mutations.

The prevalence of Fabry mutation determined in the present 
study is higher than those reported in other studies. This is 
attributable to the number of patients screened in the present 
study being lower than those in other studies, regional factors 
such as high rate of marriages between relatives, and the 
assumptions of positive D313Y and S126G mutations. Consan-
guineous marriages and different genetic diseases such as Fabry 
disease are more common in closed societies such as the Middle 
East and Turkey (29-31). Some studies have reported that 
D313Y is a pseudoallel and that S126G is an ambiguous genetic 
variant (32-36). If we assume D313Y and S126G mutations as 
negative, the prevalence in the present study would be similar to 
those reported in studies from other countries (0.15%).
D313Y mutation was detected in seven (six female patients), 
R363C mutation in one, and S126G mutation in one of our 
index patients. D313Y mutation has previously been found in 
asymptomatic individuals, leading to a suspicion in terms of its 
clinical manifestation. A subsequent study has reported that 
D313Y mutation leads to organ findings and elevated lyso-Gb3 
biomarker levels and that it plays a role in the appearance of 

neurological symptoms and findings, such as pain and cerebro-
vascular accidents, and eye findings, but ERT should be admin-
istered in symptomatic patients with a D313Y mutation (37). 
However, some studies have reported that D313Y mutation 
leads to a lack of pseudo-alpha-galactosidase A activity 
(32-35,38). This issue has not been clarified yet.
While four of our GLA gene mutation-positive patients previ-
ously had CKD of unknown etiology, CKD was associated with 
different causes in five patients. This indicates that Fabry 
disease should be considered in some patients with CKD of 
known etiology as well as those with CKD of unknown etiolo-
gy. In the present study, the number of female patients testing 
positive for mutation was higher than the number of such male 
patients. In some studies, only enzyme analysis was performed 
for female patients, but we directly analyzed GLA gene 
mutation due to false negativity concern (39,40). This may have 
made it easier for us to identify positive female patients. In 
addition, women were overlooked for Fabry screening in 
studies around the world considering that they were only 
carriers due to X-linked inheritance (28,41,42). However, 
studies have shown that the disease may clinically manifest 
itself in women as well due to random X inactivation (10). Eight 
of our index patients were female, and R363C mutation, which 
causes the classical Fabry phenotype, was found in one of them 
(43). In addition, the same mutation was detected and ERT was 
initiated in this patient’s 40-year-old son, who was asymptomat-
ic. This suggests that considering women to be the carriers of 
Fabry disease and not performing examinations for them can 
lead to overlooking of many patients.

CONCLUSION
An individualized patient approach is recommended because of 
the clinical heterogeneity of Fabry disease. Awareness of all 
clinicians, especially nephrologists, should be increased regard-
ing Fabry disease, which may be easily overlooked, because it is 
rare, can be asymptomatic up to a certain age, and has variants. 
Evaluation of patients at risk for Fabry disease, primarily those 
who develop renal insufficiency of unknown etiology at an early 
age, may prevent potentially increased renal dysfunction as well 
as other tissue and organ damage that may eventually occur. 
Additionally, it is important to perform family screening of an 
index patient in whom the disease is detected so that diagnosis 
can be made and early treatment can be started in patients who 
are still asymptomatic.
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Alpha-galactosidase A enzyme levels were tested in all male 
patients participating in the study; the levels were normal in 256 
(81.8%) and low in 57 (18.2%) patients (Alpha-galactosidase A 
< 3.3 nmol/mL/h). Of the 57 male patients, seven could not be 
reached for performing gene analysis. Fabry mutation was 
positive in one of the 50 men in whom GLA gene analysis was 

performed. GLA gene analysis was performed in all women 
who participated in the study. Fabry mutation was negative in 
343 (97.8%) and positive in eight (2.2%) female patients. Thus, 
in the present study, there were nine patients (eight female, one 
male) with positive GLA gene mutation and Fabry mutation 
prevalence was 1.35% (Figure 1).
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were also included in genetic screening. All patients diagnosed 
with Fabry disease underwent electrocardiogram (ECG) and 
echocardiography (ECHO) screenings as well as neurological, 
dermatological, and eye examinations.
A written consent was obtained from all patients who underwent 
the screenings. Data on age, gender, additional disease, dialysis 
duration, and CKD etiology were obtained from patients, 
dialysis centers databases, and Medulla Physician system 
database. Death-related information on patients who died was 
obtained from the Turkish Public Health Institution  Notifica-
tion System.
Descriptive statistics were used from the obtained data using 
SPSS 18.0 package program and were presented as frequency, 
percentage, mean, and standard deviation values.

RESULTS
In the present study, 664 patients [313 (47.1%) male and 351 
(52.9%) female; age range, 20–96 years] from 11 different 
hemodialysis centers were included. The etiology of CKD was 
unknown in 122 (18.4%) of the 664 patients. The causes of 
CKD in patients with known etiology are listed in Table I.

Table I: Diseases detected in chronic kidney disease etiology in patients 
participating in the study.
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INTRODUCTION
Fabry disease is an X-linked recessive inherited disorder of 
glycosphingolipid metabolism and a lysosomal storage disease. 
The absence or decreased activity of the alpha-galactosidase A 
enzyme encoded by the galactosidase alpha (GLA) gene on 
chromosome band Xq22 leads to inadequate lipid metabolism 
and progressive lysosomal accumulation of globotriaosylcer-
amide (Gb3) that has terminal alpha-galactosyl residues (1,2).
The worldwide prevalence of Fabry disease is estimated to be 
one in 117.000 live births and one in 40.000 men (3,4). Fabry 
disease, which is associated with a wide variety of symptoms 
and multisystemic involvement in the clinical presentation, 
including acroparesthesia, gastrointestinal symptoms, angioker-
atoma, cornea verticillata, cerebrovascular disease, and hyper-
trophic cardiomyopathy, is also one of the rare causes of chronic 
kidney disease (CKD) (1,5,6). There are classic and severe 
forms of the disease as well as its cardiac and renal variants 
(7-9). Due to its variants and random X inactivation in women, 
it is observed with different phenotypic presentations, at differ-
ent ages and with various systemic effects. In cases of renal 
involvement, it leads to fibrosis, glomerulosclerosis, and 
progressive renal insufficiency due to the accumulation of Gb3 

in podocytes, mesangium, glomerular endothelium, distal 
tubular epithelium, arterial and arteriolar endothelial and 
smooth muscle cells, and interstitial cells (10,11).
Currently, among the existing CKD patients worldwide, there is 
a group of patients with unknown etiology. In patients from 
Turkey for whom first renal replacement therapy (hemodialysis) 
was started in 2018, a group comprising 15.1% patients with 
CKD of unknown etiology was detected (12). It is estimated that 
Fabry patients who have not yet been diagnosed are also includ-
ed in this group with unknown etiology. Studies have been 
conducted around the world to screen high-risk populations 
[patients undergoing dialysis, patients who had a stroke at an 
early age (18-40 years), patients with ventricular hypertrophy 
without a cause etc.] for detecting undiagnosed Fabry patients 
(11,13,14). Increased screening and diagnostic programs facili-
tate the diagnosis of Fabry disease at an early stage before the 
development of clinical symptoms or in suspected cases.

The detection of alpha-galactosidase A levels and lyso-Gb3 
(globotriaosylsphingosine) as well as genetic testing can be 
used for the screening and diagnosis of Fabry disease (15,16). 
Testing for alpha-galactosidase A in the blood is quite sensitive 
and specific for men, whereas it can give false-negative results 
in women (17). The deoxyribonucleic acid (DNA)-based genet-
ic test for detecting the sequence of GLA gene exons is the most 
important diagnostic test for Fabry disease (18). At present, a 
multisystemic approach, supportive treatment, enzyme replace-
ment therapy (ERT), and/or chaperone therapy (migalastat) are 
used to treat the disease (19,20). It is important to diagnose the 
disease as early as possible and to start ERT for preventing 
multiorgan dysfunction without lysosomal Gb3 accumulation 
(18). The aim of the present study was to identify patients with 
CKD of unknown etiology or of other detected etiology among 
those who were undergoing hemodialysis in the Western Medi-
terranean region but had underlying Fabry disease and to detect 
the prevalence of Fabry mutation. In addition, we aimed to 
perform first-degree family screening of index cases and 
clinical screening in positive cases. Moreover, we aimed to 
draw attention to the fact that a rare storage disease such as 
Fabry disease may be the underlying etiology in these patients.

MATERIAL and METHODS
In the present study, 664 patients aged above 18 years who were 
undergoing hemodialysis at 11 different hemodialysis centers in 
the Western Mediterranean region were screened for Fabry 
disease after obtaining approval from the Akdeniz University 
Faculty of Medicine Clinical Research Ethics Committee 
(Protocol no: 397, 29th of June, 2016) and in accordance with 
the decisions of the Helsinki Declaration. The study was 
conducted in accordance with research and publication ethics, 
by obtaining written informed consent from the patients.
Alpha-galactosidase A enzyme levels were first tested using 
enzyme-linked immunosorbent assay method in male patients, 
and for patients with alpha-galactosidase A levels < 3.3 nmol/m-
L/h, GLA gene sequence analysis using “Sanger method” was 
performed. GLA gene sequence analysis was performed directly 
using the Sanger method in female patients. First-degree 
relatives of patients testing positive for GLA gene mutations 

The male patient testing positive in the genetic analysis had a 
D313Y mutation; six of the positive female patients had a 
D313Y mutation, one had an S126G mutation, and the remain-
ing one had an R363C mutation.
Five of the nine patients testing positive for genetic mutation 
refused to undergo further examinations and treatment, and their 
families refused to be screened. Relatives of one patient who 
died during the study period also refused to undergo genetic 
screening. The remaining three female patients who had tested 
positive for a mutation agreed to undergo further examinations 
and treatment, and their relatives agreed to undergo family 
screening; thus, their screening was performed.

Index case-1
 In the first of the three female patients who underwent further 
examinations, D313Y mutation was positive. The medical 
history of the patient showed that she had diabetes mellitus and 
hypertension and had experienced myocardial infarction; 
furthermore, she had a history of vision loss and inferior vena 
cava thrombosis. T-wave negativity and minimal ST depression 
were detected on ECG, and concentric hypertrophy in the left 
ventricle was observed on ECHO. Electromyography (EMG) 
revealed mixed sensorimotor polyneuropathy. Her first-degree 
relatives were examined for Fabry disease, but no positive cases 
were detected.

Index case-2
 In the second female patient, R363C mutation was positive. 
The medical history of the patient showed that she had diabetes 
mellitus and hypertension; furthermore, she had experienced 
myocardial infarction and had undergone bypass surgery. Her 
ECG revealed T-wave negativity, ST depression, and QRS 
enlargement and ECHO revealed left ventricular hypertrophy 
and hypokinesis in the inferior wall. Eye examination revealed 
bilateral optic atrophy and dot hemorrhage in the right eye 
macula. Mixed sensorimotor polyneuropathy was detected on 
EMG. Four persons among the first-degree relatives of the 
patient were screened, and in one son, the enzyme activity was 
below normal and lysosomal accumulation of lyso-Gb3 was 
high: 10.9 ng/mL (0–3.5 ng/mL). The GLA gene mutation 
detected in this son was the same as that in the mother, i.e., 
R363C mutation was present. His medical history showed that 
he had hypertension and asthma. Eye examination revealed lipid 
accumulation in the fovea in the inferotemporal and superior 
peripheral regions. Signs of hypertrophy were detected on ECG. 
Left ventricular hypertrophy was detected on ECHO. ERT was 
initiated for the patient before the clinical symptoms of Fabry 
disease developed. 

Index case-3
In the third patient, D313Y mutation was positive. The patient’s 
medical history showed that she had hypertension. ECG 
revealed signs of hypertrophy; ECHO showed left ventricular 
septal hypertrophy and relaxation defect. The patient’s EMG 
report could not be accessed, but her neurological examination 
revealed that she had pain and paresthesia. Seven first-degree 
relatives of the patient were genetically analyzed, and D313Y 

mutation was positive in one son and four daughters. The 
relatives of the patient in whom the mutation was detected 
refused to undergo further examination. 
In summary, all of these three patients who were screened for 
other pathologies that may be associated with Fabry disease, 
had acroparasthesia, two had myocardial infarction, and one had 
cataract.

DISCUSSION
In the present study, a total of 664 patients, including 351 
female and 313 male patients, undergoing hemodialysis at 11 
different centers were screened. The GLA gene mutation was 
positive in nine patients (eight female and one male), including 
D313Y in seven, S126G in one, and R363C in one patient.
Fabry disease is a public health problem, and awareness levels 
regarding this disease are low (21). It is often overlooked in 
clinical practice due to its multisystemic and non-specific 
effects and different variants.
In the present study, 664 patients undergoing hemodialysis in 
the Western Mediterranean region were screened, and the preva-
lence of Fabry mutation was calculated to be 1.35% (9/664). In 
two similar studies conducted in Turkey, screening of 1136 
patients revealed a prevalence of 0.17% and screening of 1527 
patients revealed a prevalence of 0.3% (22,23). Compared with 
the results of these studies, the prevalence in the present study 
was higher. In two studies conducted on 5657 patients with 
renal transplant and 313 non-dialysis patients with end-stage 
renal disease who were at high risk for Fabry disease, the preva-
lence rates were found to be 0.67 and 0.95, respectively (24,25). 
Many studies have been conducted worldwide to determine the 
renal effects of Fabry disease. The prevalence of Fabry disease 
in patients undergoing dialysis was 0.02% in Japan, 0.24% in 
Italy, 0.12% in northern Brazil, and 0.36% in Russia (11,26-28). 
The results of the present study conducted in Turkey and those 
conducted worldwide are affected by regional differences in the 
studies and different interpretations of the detected genetic 
mutations.

The prevalence of Fabry mutation determined in the present 
study is higher than those reported in other studies. This is 
attributable to the number of patients screened in the present 
study being lower than those in other studies, regional factors 
such as high rate of marriages between relatives, and the 
assumptions of positive D313Y and S126G mutations. Consan-
guineous marriages and different genetic diseases such as Fabry 
disease are more common in closed societies such as the Middle 
East and Turkey (29-31). Some studies have reported that 
D313Y is a pseudoallel and that S126G is an ambiguous genetic 
variant (32-36). If we assume D313Y and S126G mutations as 
negative, the prevalence in the present study would be similar to 
those reported in studies from other countries (0.15%).
D313Y mutation was detected in seven (six female patients), 
R363C mutation in one, and S126G mutation in one of our 
index patients. D313Y mutation has previously been found in 
asymptomatic individuals, leading to a suspicion in terms of its 
clinical manifestation. A subsequent study has reported that 
D313Y mutation leads to organ findings and elevated lyso-Gb3 
biomarker levels and that it plays a role in the appearance of 

neurological symptoms and findings, such as pain and cerebro-
vascular accidents, and eye findings, but ERT should be admin-
istered in symptomatic patients with a D313Y mutation (37). 
However, some studies have reported that D313Y mutation 
leads to a lack of pseudo-alpha-galactosidase A activity 
(32-35,38). This issue has not been clarified yet.
While four of our GLA gene mutation-positive patients previ-
ously had CKD of unknown etiology, CKD was associated with 
different causes in five patients. This indicates that Fabry 
disease should be considered in some patients with CKD of 
known etiology as well as those with CKD of unknown etiolo-
gy. In the present study, the number of female patients testing 
positive for mutation was higher than the number of such male 
patients. In some studies, only enzyme analysis was performed 
for female patients, but we directly analyzed GLA gene 
mutation due to false negativity concern (39,40). This may have 
made it easier for us to identify positive female patients. In 
addition, women were overlooked for Fabry screening in 
studies around the world considering that they were only 
carriers due to X-linked inheritance (28,41,42). However, 
studies have shown that the disease may clinically manifest 
itself in women as well due to random X inactivation (10). Eight 
of our index patients were female, and R363C mutation, which 
causes the classical Fabry phenotype, was found in one of them 
(43). In addition, the same mutation was detected and ERT was 
initiated in this patient’s 40-year-old son, who was asymptomat-
ic. This suggests that considering women to be the carriers of 
Fabry disease and not performing examinations for them can 
lead to overlooking of many patients.

CONCLUSION
An individualized patient approach is recommended because of 
the clinical heterogeneity of Fabry disease. Awareness of all 
clinicians, especially nephrologists, should be increased regard-
ing Fabry disease, which may be easily overlooked, because it is 
rare, can be asymptomatic up to a certain age, and has variants. 
Evaluation of patients at risk for Fabry disease, primarily those 
who develop renal insufficiency of unknown etiology at an early 
age, may prevent potentially increased renal dysfunction as well 
as other tissue and organ damage that may eventually occur. 
Additionally, it is important to perform family screening of an 
index patient in whom the disease is detected so that diagnosis 
can be made and early treatment can be started in patients who 
are still asymptomatic.
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Alpha-galactosidase A enzyme levels were tested in all male 
patients participating in the study; the levels were normal in 256 
(81.8%) and low in 57 (18.2%) patients (Alpha-galactosidase A 
< 3.3 nmol/mL/h). Of the 57 male patients, seven could not be 
reached for performing gene analysis. Fabry mutation was 
positive in one of the 50 men in whom GLA gene analysis was 

performed. GLA gene analysis was performed in all women 
who participated in the study. Fabry mutation was negative in 
343 (97.8%) and positive in eight (2.2%) female patients. Thus, 
in the present study, there were nine patients (eight female, one 
male) with positive GLA gene mutation and Fabry mutation 
prevalence was 1.35% (Figure 1).
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ABSTRACT
7JRMK\Q^M"�
,W� KDV� EHHQ� GHPRQVWUDWHG� WKDW� LQFUHDVHG� R[LGDWLYH� VWUHVV� DQG�
LQIODPPDWLRQ� DUH� DVVRFLDWHG� ZLWK� LQFUHDVHG� FDUGLRYDVFXODU�
PRUELGLW\�DQG�PRUWDOLW\�LQ�SDWLHQWV�ZLWK�FKURQLF�NLGQH\�GLVHDVH�
�&.'��DQG�SURWHLQXULD��,Q�UHFHQW�\HDUV��LW�KDV�EHHQ�XQGHUVWRRG�
WKDW�YLWDPLQ�'��9'��KDV�PDQ\�UROHV��ZLWK�WKH�GHPRQVWUDWLRQ�RI�
WKH�9'� UHFHSWRU� LQ�PDQ\� WLVVXHV�� ,Q� WKLV� VWXG\��ZH�ZDQWHG� WR�
DVVHVV�WKH�DVVRFLDWLRQ�RI�9'�OHYHO�ZLWK�LQIODPPDWRU\�SDUDPH�
WHUV�DQG�SURWHLQXULD�LQ�LQGLYLGXDOV�ZLWK�&.'�

5I\MZQIT�IVL�5M\PWL["
7KH�VWXG\�LQFOXGHG�����SDWLHQWV�ZKR�ZHUH�IROORZHG�XS�LQ�WKH�
QHSKURORJ\�RXWSDWLHQW�FOLQLF�ZLWK�WKH�GLDJQRVLV�RI�&.'��KDG�QRW�
UHFHLYHG� UHQDO� UHSODFHPHQW� WKHUDS\� \HW� DQG�PHW� WKH� LQFOXVLRQ�
FULWHULD��7KH�GDWD�RI� WKH�SDUWLFLSDQWV�ZHUH�DQDO\]HG� UHWURVSHF�
WLYHO\� DQG� FURVV�VHFWLRQDOO\�� 'HPRJUDSKLF� FKDUDFWHULVWLFV��
FUHDWLQLQH�� HVWLPDWHG�JORPHUXODU� ILOWUDWLRQ� UDWH� �H*)5��� VHUXP�
FDOFLXP�� DOEXPLQ�� SKRVSKRUXV�� ���2+�'��� SDUDWKRUPRQH�
�37+���VSRW�XULQH�SURWHLQ�FUHDWLQLQH�UDWLR��QHXWURSKLO��O\PSKR�
F\WH�� SODWHOHW�� QHXWURSKLO�O\PSKRF\WH� UDWLR� �1/5�� DQG� SODWHOHW�
�O\PSKRF\WH� UDWLR� �3/5�� ZHUH� UHFRUGHG��$FFRUGLQJ� WR� VHUXP�
���2+�'�� OHYHO�� WKUHH� JURXSV� ZHUH� IRUPHG� WKRVH� ZLWK� 9'�
GHILFLHQF\� ����� QJ�PO��� WKRVH� ZLWK� 9'� LQVXIILFLHQF\� �������
QJ�PO��� DQG� WKRVH� ZLWK� QRUPDO� 9'� OHYHO� �!��� QJ�PO��� 7KH�
JURXSV�ZHUH�FRPSDUHG�LQ�WHUPV�RI�LQIODPPDWRU\�SDUDPHWHUV�DQG�
SURWHLQXULD�OHYHOV��$QDO\VHV�ZHUH�SHUIRUPHG�E\�XVLQJ�WKH�6366�
�����SURJUDP�

:M[]T\["
7KHUH� LV� QR� GLIIHUHQFH� EHWZHHQ� WKH� 9'� JURXSV� LQ� WHUPV� RI�
LQIODPPDWRU\� SDUDPHWHUV� �&53�� 1/5�� DQG� 3/5��� 7KH�
SURWHLQ�FUHDWLQLQH�UDWLR� LQ�VSRW�XULQH� LV�KLJKHU� LQ�SDWLHQWV�ZLWK�
9'�GHILFLHQF\�WKDQ�ERWK�WKRVH�ZLWK�9'�LQVXIILFLHQF\��S �������
DQG� WKRVH� ZLWK� QRUPDO� 9'� OHYHOV� �S �������� ,Q� DGGLWLRQ�� D�
QHJDWLYH�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�9'�OHYHO�DQG�SURWHLQ�
XULD� �U �������� S�������� ,W� ZDV� IRXQG� WKDW� WKH� DVVRFLDWLRQ�
EHWZHHQ�9'�OHYHO�DQG�SURWHLQXULD�ZDV�SUHVHUYHG�LQ�LQGLYLGXDOV�
ZLWK�SURWHLQXULD�EHORZ�WKH�QHSKURWLF�OHYHO��S �������

+WVKT][QWV"
,W� ZDV� REVHUYHG� WKDW� WKH� SURWHLQXULD� OHYHO� ZDV� QHJDWLYHO\�
FRUUHODWHG�ZLWK�WKH�9'�OHYHO�DQG�UHDFKHG�KLJKHU�YDOXHV�LQ�WKRVH�
ZLWK�9'�GHILFLHQF\��$W� WKLV�SRLQW�� WKH� UROH�RI�9'�LQ� UHGXFLQJ�
SURWHLQXULD��ZKLFK�LV�DQ�LPSRUWDQW�IDFWRU�LQ�UHQDO�DQG�FDUGLRYDV�
FXODU�WHUPV��PD\�EHFRPH�D�FXUUHQW�LVVXH�

3Ma�?WZL["
9LWDPLQ�'�DQG�SURWHLQXULD��&KURQLF�NLGQH\�GLVHDVH�DQG�LQIODP�
PDWLRQ��,QIODPPDWLRQ��3URWHLQXULD

/ʈ:ʈ̪
.URQLN� E|EUHN� KDVWDOÕ÷Õ� �.%+�� HWL\RORMLN� QHGHQGHQ� ED÷ÕPVÕ]�
RODUDN�HQ�D]��o�D\�V�UHQ�JHUL�G|Q�ú�PV�]�REMHNWLI�E|EUHN�KDVDUÕ�
YH�YH\D� WDKPLQL� JORPHU�OHU� ILOWUDV\RQ� KÕ]ÕQÕQ� �*)+�� ���
PO�GN������P�¶QLQ�DOWÕQGD�ROPDVÕGÕU������7DKPLQL�*)+��E|EUHN�
IRQNVL\RQXQX� GH÷HUOHQGLUPHGH� NXOODQÕODQ� HQ� GH÷HUOL� PHWRWWXU�
�����.%+�RODQ�ELUH\OHUGH�PRUWDOLWH�KÕ]Õ��.%+�ROPD\DQODUD�J|UH�
GDKD�\�NVHNWLU������$\UÕFD�.%+�RODQ�KDVWDODUÕQ�E�\�N�ELU�NÕVPÕ�
VRQ� G|QHP� E|EUHN� \HWPH]OL÷LQH� �6'%<�� LOHUOHPHGHQ� ND\EH�
GLOPHNWHGLUOHU������.%+�RODQODUGD�\�NVHN�PRUELGLWH�YH�PRUWD��
OLWHQLQ�HQ�|QHPOL�QHGHQOHULQGHQ�ELUL�NURQLN�LQIODPDV\RQGXU������
0HYFXW� NDQÕWODU�.%+� RODQ� KDVWDODUGD� LQIODPDV\RQXQ� YH� RNVL��
GDWLI�VWUHVLQ�DUWÕ÷ÕQÕ�YH�EX�DUWÕúÕQ�\�NVHN�RUDQGD�NDUGL\RYDVN�OHU�
PRUELGLWH�YH�PRUWDOLWH\H�QHGHQ�ROGX÷XQX�J|VWHUPHNWHGLU������
'�YLWDPLQL��9'��\D÷GD�HUL\HQ�ELU�KRUPRQGXU��9'��GHULGH��UHWLO�
GL÷L� JLEL� GÕúDUÕGDQ� KD]ÕU� RODUDN� GD� DOÕQDELOLU�� 9'� GHULGH� LNL�
DúDPDOÕ�QRQ�HQ]LPDWLN�V�UHo�LOH�VHQWH]OHQLU������9'��HQGRNULQ��
RWRNULQ� YH� SDUDNULQ� HWNLOHUL� RODQ�� IHHGEDFN� PHNDQL]PDVÕ� LOH�
NRQWURO��VD÷ODQDQ�ELU�KRUPRQGXU�����
6RQ�\ÕOODUGD��PXWODN�Q|WURILO�VD\ÕVÕQÕQ�PXWODN�OHQIRVLW�VD\ÕVÕQD�
E|O�QPHVL�LOH�HOGH�HGLOHQ�Q|WURILO�OHQIRVLW�RUDQÕ��1/2��\HQL�ELU�
LQIODPDWXYDU�EHOLUWHo�RODUDN�WDQÕPODQPÕú�YH�IDUNOÕ�SRS�ODV\RQ�
ODUGD�oDOÕúÕOPÕúWÕU��3ODWHOHW�OHQIRVLW�RUDQÕ�GD��3/2��VRQ�\ÕOODUGD�
WDQÕPODQPÕú�ELU�GL÷HU�LQIODPDWXYDU�EHOLUWHoWLU��3/2¶QXQ�NRURQHU�
DUWHU�KDVWDOÕ÷Õ��SHULIHULN�DUWHU�KDVWDOÕ÷Õ�YH�NDOS�NDSDN�KDVWDOÕ÷Õ�
RODQODUGD� ROXPVX]� VRQXoODUÕ� J|VWHUPHGH� SUHGLNW|U� RODELOHFH÷L�
EHOLUWLOPHNWHGLU���������
%L]�EX�oDOÕúPDPÕ]GD��KHQ�]�UHQDO�UHSODVPDQ�WHGDYLVL�DOPDPÕú�
.%+� KDVWDODUÕQÕQ� VHUXP� ���2+�'�� G�]H\L� LOH� LQIODPDWXYDU�
EHOLUWHoOHU� YH� SURWHLQ�UL� DUDVÕQGDNL� LOLúNL\L� GH÷HUOHQGLUPH\L�
DPDoODGÕN��

GEREÇ ve YÖNTEMLER
%X�oDOÕúPD��3URI��'U��)HWWDK�)HY]L�(562<¶�XQ�GDQÕúPDQOÕ÷ÕQGD�
'U�� +DNDQ� '2ö58(/¶LQ�$NGHQL]� hQLYHUVLWHVL� +DVWDQHVL� øo�
+DVWDOÕNODUÕ� $QDELOLP� 'DOÕ¶QGD� \DSPÕú� ROGX÷X� X]PDQOÕN�
WH]LQGHQ��UHWLOPLú�ROXS��$UDúWÕUPD�YH�<D\ÕQ�(WL÷L� LOH�+HOVLQNL�
'HNODUDV\RQ� LONHOHULQH� X\JXQ� RODUDN� WDVDUODQPÕúWÕU�� $NGHQL]�
hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�NXUXOXQGDQ�
(WLN�.XUXO�2QD\Õ�DOÕQPÕúWÕU��7DULK�������������NDUDU�QR�������
dDOÕúPD\D����$÷XVWRV������ WDULKLQH�NDGDU�KDVWDQHPL]�HULúNLQ�
1HIURORML� 3ROLNOLQL÷LQH� EDúYXUDQ� KDVWDODU� DUDVÕQGDQ� WHWNLN� YH�
WHGDYLVL�EX�WDULKH�NDGDU�WDPDPODQPÕú�KDVWDODU�DOÕQGÕ��'DKLO�HWPH�
NULWHUOHUL�� WDKPLQL� *)+¶QÕQ� ��� PO�GN������ P�¶QLQ� DOWÕQGD�
ROPDVÕ�� UHQDO� UHSODVPDQ� WHGDYLVL� DOPDPÕú� ROPDN� YH� ��� \DúÕQ�
�]HULQGH�ROPDN�RODUDN�EHOLUOHQGL��0DOLJQ�KDVWDOÕN�|\N�V��RODQ��
KHUKDQJL�ELU�VHEHSOH�VWHURLG�WHGDYLVL�DOPDNWD�RODQ��DNWLI�LQIHNVL�
\RQ� EHOLUWL� YH�YH\D� EXOJXVX� RODQ�� LPP�QVXSUHVVLI� YH�YH\D�
LPP�QPRG�ODW|U�LODo�NXOODQPDNWD�RODQ��VROLG�RUJDQ�YH\D�NHPLN�
LOL÷L�WUDQVSODQWDV\RQX�|\N�V��RODQ�KDVWDODU�oDOÕúPD\D�DOÕQPDGÕ��
+DVWDODUÕQ�� GHPRJUDILN� |]HOOLNOHUL�� NUHDWLQLQ�� WDKPLQL� *)+¶Õ��
VHUXP� NDOVL\XP�� DOEXPLQ�� IRVIRU�� ���2+�'�� SDUDWKRUPRQ�
�37+��� VSRW� LGUDUGD� SURWHLQ�NUHDWLQLQ� RUDQÕ�� Q|WURILO� G�]H\L��
OHQIRVLW�G�]H\L��SODWHOHW�G�]H\L��Q|WURILO�OHQIRVLW�RUDQÕ��1/2��YH�
SODWHOHW�OHQIRVLW�RUDQÕ��3/2��ND\GHGLOGL��9HULOHU�UHWURVSHNWLI�YH�
NHVLWVHO�RODUDN�LQFHOHQGL��

LVH� EHQ]HU� VDSWDQGÕ��$\UÕFD� VHUXP� 9'� G�]H\L� LOH� VSRW� LGUDU�
SURWHLQ�NUHDWLQLQ� RUDQÕ� DUDVÕQGD� QHJDWLI� NRUHODV\RQ� ROGX÷X�
J|U�OG���1HIURWLN�G�]H\GH�SURWHLQ�UL�YDUOÕ÷Õ��ED÷OD\ÕFÕ�SURWHLQ�
OHULQ� DWÕOÕPÕ� QHGHQL� LOH� 9'� HNVLNOL÷LQH� VHEHS� RODELOPHNWHGLU��
$OEHMDQWH�YH�DUN��SUHHNODPSVL�WDQÕVÕ�LOH�EHUDEHU�SURWHLQ�ULVL�RODQ�
JHEHOHUGH� LGUDUGD� 9'� ED÷OD\ÕFÕ� SURWHLQ� YH� NXELOLQ� DWÕOÕPÕQÕ�
QRUPRWDQVLI�NRQWURO�YH�SURWHLQ�ULVL�ROPD\DQ�SUHHNOHPSVL�WDQÕOÕ�
JHEHOHUH�J|UH�GDKD�\�NVHN�VDSWDPÕúODUGÕU��6|]�NRQXVX�oDOÕúPD�
GD��9'�ED÷OD\ÕFÕ�SURWHLQ�DWÕOÕPÕ�LOH�VHUXP�9'�G�]H\L�DUDVÕQGD�
NRUHODV\RQ� YH� JUXSODU� DUDVÕQGD� VHUXP� 9'� G�]H\L� \|Q�QGHQ�
IDUNOÕOÕN�VDSWDQPDPÕúWÕU�������%LU�EDúND�oDOÕúPDGD��LGUDUGD�9'�
ED÷OD\ÕFÕ� SURWHLQ� DWÕOÕPÕ� LOH� VHUXP�9'� G�]H\L� DUDVÕQGD� LOLúNL�
VDSWDQPDPÕúWÕU��Q �����PHGLDQ�VSRW�LGUDUGD�DOEXPLQ�NUHDWLQLQ�
RUDQÕ������������������PJ�PPRO��������1HIURWLN�G�]H\LQ�DOWÕQGD�
SURWHLQ�ULVL� RODQ� ELUH\OHUGH� SURWHLQ�ULQLQ� ED÷OD\ÕFÕ� SURWHLQ�
DWÕOÕPÕ�QHGHQL�LOH�VHUXP�9'�G�]H\LQGH�D]DOPD\D�QHGHQ�ROGX÷X�
QHW� ELU� úHNLOGH� RUWD\D� NRQXODPDPÕúWÕU� ����� ����� %X� VHEHSOH�
QHIURWLN� G�]H\LQ� DOWÕQGD� SURWHLQ�ULVL� RODQ� ELUH\OHUGH� DQDOL]�
\DSÕOGÕ� YH� LOLúNLQLQ� NRUXQGX÷X� J|]OHQGL�� 6RQ� \ÕOODUGD� 9'�
PHWDEROLWOHULQLQ� 5$$6� LQKLEDV\RQXQGD� URO�� ROGX÷X� D\UÕFD�
JORPHU�ORVNOHUR]X� |QOH\HUHN� YH� DQWL�SURWHLQ�ULN� HWNL� LOH�
UHQRSURWHNWLI�HWNL\H�VDKLS�ROGX÷X�ELOGLULOPLúWLU�����������

dDOÕúPDPÕ]GD�VHUXP�9'�G�]H\L�LOH�SURWHLQ�UL�PLNWDUÕ�DUDVÕQGD�
LOLúNL�VDSWDQPÕú�ROXS��HOGH�HGLOHQ�VRQXoODU�GDKD�|QFH�\DSÕOPÕú�
oDOÕúPDODUÕQ�VRQXoODUÕ�LOH�X\XPOXGXU��%X�VRQXoODUD�J|UH�G�ú�N�
9'� G�]H\OHUL�� GL÷HU� HWL\RORMLN� QHGHQOHU� YH� ULVN� IDNW|UOHUL� LOH�
EHUDEHU�SURWHLQ�UL�V�UHFLQH�NDWNÕGD�EXOXQX\RU�RODELOLU�

6RQ� \ÕOODUGD� JHOHQHNVHO� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHULQLQ�
\DQÕQGD� NURQLN� LQIODPDV\RQ� YH� RNVLGDWLI� VWUHVLQ� NDUGL\R�
YDVN�OHU�KDVWDOÕN�JHOLúLPLQGHNL�URO��YH�V�UHFL�HWNLOH\HQ�IDNW|UOHU�
�]HULQGH� GXUXOPDNWDGÕU�� 9'� HNVLNOL÷LQLQ� UHQDO� YH� NDUGL\R�
YDVN�OHU�DoÕGDQ�ROXPVX]�VRQXoODU�LOH�LOLúNLOL�ROGX÷X�oRN�VD\ÕGD�
oDOÕúPDGD�J|VWHULOPLúWLU����������9'�G�]H\LQLQ�LQIODPDV\RQ�LOH�
LOLúNLVLQL�LQFHOH\HQ�ED]Õ�oDOÕúPDODUGD�EX�LOLúNL�J|VWHULOPLú��ED]Õ�
oDOÕúPDODUGD�LVH�J|VWHULOHPHPLúWLU�������������������%X�oDOÕúPD�
GD�.%+�RODQODUGD�VHUXP�9'�G�]H\L�LOH�LQIODPDWXYDU�EHOLUWHoOHU�
DUDVÕQGD� IDUN� VDSWDQPDGÕ�� .%+� RODQ� KDVWDODU� DUDVÕQGD� 9'�
HNVLNOL÷L� RODQODUGD� SURWHLQ�ULQLQ� GDKD� ID]OD� ROGX÷X� VDSWDQGÕ��
$\UÕFD�9'�G�]H\L� LOH� SURWHLQ�UL� G�]H\LQLQ� QHJDWLI� NRUHODV\RQ�
J|VWHUGL÷L�J|U�OG���

+DVWDODUÕQ� ÕUN� YH� JHQHWLN� |]HOOLNOHUL�� \DúDP� WDU]Õ� YH� GL\HW�
|]HOOLNOHUL��Y�FXW�NLWOH�LQGHNVOHUL��.%+¶QÕQ�V�UHVL��9'�NXOODQÕP�
GXUXPX�YH�������GLKLGURNVLNROHNDOVLIHURO�G�]H\OHUL�ELOLQPL\RU�
GX��øQIODPDWXYDU�EHOLUWHoOHUGHQ�GDKD�KDVVDV�RODQODUÕ��KV�&53�YH�
,/� ��� oDOÕúPDPÕ]GD� EDNÕOPDPÕúWÕU�� %X� GXUXPODUOD� EHUDEHU�
oDOÕúPDQÕQ� WHN� PHUNH]OL� YH� UHWURVSHNWLI� ROPDVÕ� NÕVÕWOÕOÕNODU�
DUDVÕQGDGÕU�

SONUÇ
5LVN� IDNW|UOHULQL� WDQÕPODPDN�� KDVWDODUÕ� HUNHQ� WDQÕPDN� YH� ULVN�
DOWÕQGDNL� ELUH\OHUGH� |QOH\LFL� VWUDWHMLOHU� JHOLúWLUPHQLQ� \DQÕQGD�
.%+� RODQ� ELUH\OHUGH� KDVWDOÕN� SURJUHV\RQXQX� \DYDúODWPDN� YH�
.%+¶QÕQ� EHUDEHULQGH� JHWLUGL÷L� ROXPVX]� VRQXoODUÕ� D]DOWPDN�
\|Q�QGHQ� |QHP� WDúÕPDNWDGÕU�� 9'� HNVLNOL÷L� RODQ� KDVWDODUGD�
SURWHLQ�UL� PLNWDUÕ� GDKD� \�NVHN� VDSWDQGÕ�� $\UÕFD� SURWHLQ�UL�
G�]H\L� LOH�9'� G�]H\LQLQ� QHJDWLI� NRUHODV\RQ� J|VWHUGL÷L� YH� EX�
LOLúNLQLQ�QHIURWLN�G�]H\LQ�DOWÕQGD�SURWHLQ�ULVL�RODQ�KDVWDODUGD�GD�
NRUXQGX÷X�J|U�OG���5HQDO�YH�NDUGL\RYDVN�OHU�DoÕGDQ�|QHPOL�ELU�
ULVN� IDNW|U�� RODQ� SURWHLQ�ULQLQ� D]DOWÕOPDVÕ� QRNWDVÕQGD�9'¶QLQ�
URO��J�QGHPH�GDKD�oRN�JHOHELOLU�

(WLN�.RPLWH�2QD\Õ��
%X�oDOÕúPD�+HOVLQNL�GHNODUDV\RQ�LONHOHULQH��W�P�XOXVDO�G�]HQOH�
PHOHUH�� DUDúWÕUPD� YH� \D\ÕQ� HWL÷LQH� X\JXQ� RODUDN� \DSÕOPÕúWÕU��
$UDúWÕUPD\D�EDúODPDGDQ�|QFH�$NGHQL]�hQLYHUVLWHVL�+DVWDQHVL�
%DúKHNLPOL÷L¶QGHQ� \D]ÕOÕ� L]LQ� YH� $NGHQL]� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�.XUXOXQGDQ�HWLN�NXUXO�RQD\Õ�
DOÕQPÕúWÕU��7DULK�������������NDUDU�QR��������
Hasta Onam Formu:
dDOÕúPD� UHWURVSHNWLI� ROGX÷X� LoLQ� D\GÕQODWÕOPÕú� RQDP� IRUPX�
GROGXUXOPDPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU�NDYUDP�±�+�'���)�)�(���7DVDUÕP�±�+�'���)�%��)�)�(���'HQH�
WOHPH�GDQÕúPDQOÕN� ±� )�%��� )�)�(���9HUL� WRSODPD� YH\D� LúOHPH� ±�
+�'���)�%���$QDOL]�<RUXP�±�+�'���)�%���)�)�(���/LWHUDW�U�WDUDPD�
±�+�'���<D]DQ�±�+�'���(OHúWLUHO�LQFHOHPH�±�+�'���)�%���)�)�(�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHNOHUL�oÕNDU�oDWÕúPDVÕ�\RNWXU��

Finansal Destek: 
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU��

<):<1̪5)
%X�oDOÕúPDGD�.%+�RODQ�KDVWDODU�DUDVÕQGD�9'�HNVLNOL÷L�RODQODU�
GD�SURWHLQ�UL�G�]H\LQLQ�GDKD�\�NVHN�ROGX÷X�VDSWDQGÕ��.%+�LOH�
EHUDEHU�QHIURWLN�G�]H\LQ�DOWÕQGD�SURWHLQ�ULVL�RODQ�ELUH\OHUGH�GH�
LOLúNLQLQ� NRUXQGX÷X� J|]OHQGL�� 9'� G�]H\LQH� J|UH� ROXúWXUXODQ�
JUXSODU�DUDVÕQGD�LQIODPDWXYDU�EHOLUWHoOHUGHQ�&53��1/2�YH�3/2�
GH÷HUOHULQGH� IDUN� VDSWDQPDGÕ�� 3URWHLQ�UL� PLNWDUÕ� QHIURWLN�
G�]H\LQ� DOWÕQGD� RODQ� JUXSWD� 9'� G�]H\L� LOH� VSRW� LGUDU�
SURWHLQ�NUHDWLQLQ�RUDQÕ�DUDVÕQGD�QHJDWLI�NRUHODV\RQ�VDSWDQGÕ�
hONHPL]GH� .%+� YH� HúOLN� HGHQ� KDVWDOÕNODUÕQ� SUHYDODQVÕQÕQ�
LQFHOHQGL÷L�&5(',7�oDOÕúPDVÕQGD��\HWLúNLQ�SRS�ODV\RQGD�.%+�
SUHYHODQVÕ�������RODUDN�UDSRUODQPÕúWÕU��%X�KDVWDODUÕQ�\DNODúÕN�
���¶�Q�Q� HYUH� ����.%+� KDVWDVÕ� ROGX÷X� VDSWDQPÕúWÕU� ������ %X�
YHULOHU�.%+¶QÕQ��ONHPL]GH�|QHPOL�ELU�VD÷OÕN�VRUXQX�ROGX÷XQD�
LúDUHW�HWPHNWHGLU�
g]HOOLNOH� 6'%<� KDVWDODUÕQGD� ROPDN� �]HUH� .%+� KDVWDODUÕQGD�
NURQLN� LQIODPDV\RQ� ROGXNoD� VÕNWÕU�� 2UJDQL]PDGD� RNVLGDQ� YH�
DQWL�RNVLGDQ� VLVWHPOHU� DUDVÕQGD� GHQJH� YDUGÕU�� %X� GHQJHQLQ�
RNVLGDV\RQ� OHKLQH� ER]XOPDVÕ� QHWLFHVLQGH� UHDNWLI� RNVLMHQ�
�U�QOHUL� RUWDPGD� DUWDU� YH� K�FUHVHO� KDVDU� PH\GDQD� JHOLU�� %X�
GXUXP� RNVLGDWLI� VWUHV� RODUDN� WDQÕPODQPDNWDGÕU�� %LUoRN�
KDVWDOÕ÷ÕQ� SDWRJHQH]LQGH� NULWLN� |QHPH� VDKLS� ELU� ROD\GÕU� ������
.URQLN� LQIODPDV\RQ�� �UHPL�� DUWDQ� SURLQIODPDWXYDU� VLWRNLQ�
G�]H\OHUL�� NDUERQLO� VWUHV�� RNVLGDWLI� VWUHV�� DUWPÕú� LQIHNVL\RQ�
VÕNOÕ÷Õ�� SURWHLQ�HQHUML� ND\EÕ�YH� DUWPÕú�NDUGL\RYDVN�OHU� ULVN� LOH�
LOLúNLOLGLU� ����� �����$NXW� ID]� \DQÕWÕ�� LQIODPDV\RQD� HúOLN� HGHQ�
WHPHO�IL]\RSDWRORMLN�ROD\GÕU�������1|WURILOOHU�YDVN�OHU�HQGRWHOGH�
KDVDU� ROXúWXUDQ� PROHN�OOHU� VDOJÕODUNHQ� OHQIRVLWOHULQ�
LQIODPDV\RQX� G�]HQOH\LFL� YH� DQWL�DWHURVNOHURWLN� |]HOOLNOHUL�
YDUGÕU� ������ 1/2¶QXQ� VLVWHPLN� LQIODPDV\RQ� GXUXPXQGD�
SURJQRVWLN�|QHPL�ROGX÷X�J|VWHULOPLúWLU����������1/2¶QXQ�ED]Õ�
PDOLJQLWHOHUGH� PRUWDOLWH� YH� Q�NV� ULVNLQL� EHOLUOHPH� DPDFÕ� LOH�
NXOODQÕODELOHFHN�PDOL\HW�HWNLQ�ELU�EHOLUWHo�ROGX÷X�GD�EHOLUWLOPHN�
WHGLU� ��������������.DUGL\RYDVN�OHU�oDOÕúPDODUGD� LVH�PL\RNDUG�
HQIDUNW�V�� YH� NDOS� \HWPH]OL÷L� RODQODUGD� PRUWDOLWH� SUHGLNW|U��
RODELOHFH÷L�ELOGLULOPLúWLU� ����������%LUoRN�oDOÕúPDGD�1/2¶QXQ�
IDUNOÕ� LQIODPDWXYDU� EHOLUWHoOHUOH� NRUHODV\RQX� ROGX÷X� J|VWHULO��
PLúWLU��$\UÕFD�VRQ�\ÕOODUGD�\DSÕODQ�ED]Õ�oDOÕúPDODUGD��1/2¶QXQ�
.%+�RODQ�KDVWDODUGD�SURJUHV\RQ�\|Q�QGHQ�PDMRU�ELU�SUHGLNW|U�
RODELOHFH÷L�EHOLUWLOPHNWHGLU���������

.%+�RODQ�KDVWDODUGD�NDUGL\RYDVN�OHU� KDVWDOÕN� ULVNL� ������NDW�
DUWPÕú�ROXS�PRUWDOLWHQLQ�HQ�|QHPOL�QHGHQLGLU�������*HOHQHNVHO�
NDUGL\RYDVN�OHU�ULVN�IDNW|UOHUL��'L\DEHWHV�PHOOLWXV��'0���KLSHU�
WDQVL\RQ� �+7��� KLSHUOLSLGHPL� YV��� .%+¶GD� \�NVHN� NDUGL\R�
YDVN�OHU� ULVNL� DoÕNODPDNWD� \HWHUVL]� NDOPDNWDGÕU�� .%+� RODQ�
KDVWDODUGD� DUWDQ� LQIODPDV\RQ� YH� RNVLGDWLI� VWUHVLQ� NDUGL\R�
YDVN�OHU�PRUWDOLWH�LOH�LOLúNLOL�ROGX÷X�J|VWHULOPLúWLU��������%LUoRN�
oDOÕúPDGD�1/2�YH�3/2¶QXQ�GL÷HU�LQIODPDWXYDU�SDUDPHWHUOHUOH�
�&53��KV�&53�YH�,/����NRUHODV\RQX�VDSWDQPÕúWÕU���������������
%X�oDOÕúPDGD�HYUH���.%+�RODQ�KDVWDODUGD�HYUH���YH��¶H�J|UH�
GDKD� G�ú�N� 1/2� GH÷HUOHUL� VDSWDQGÕ�� (YUH� �� YH� HYUH� �� .%+�
KDVWDODUÕQGD� LVH� 1/2� EHQ]HU� VDSWDQGÕ� �S�� �������� %X� VRQXo��
.%+�KDVWDODUÕQGD�LOHUL�HYUHOHUGH�NURQLN�LQIODPDV\RQXQ�DUWÕ÷ÕQÕ�
GHVWHNOHU�QLWHOLNWHGLU��
.%+�RODQ�KDVWDODUGD�9'�HNVLNOL÷LQLQ�ROGXNoD�VÕN�ROGX÷X�SUHGL�
\DOL]�� KHPRGL\DOL]� �+'�� YH� SHULWRQ� GL\DOL]L� �3'�� KDVWDODUÕQÕ�
LoHUHQ�oDOÕúPDODUGD�J|VWHULOPLúWLU����������%X�oDOÕúPDGD�VXERS�

WLPDO�9'�G�]H\LQH�VDKLS�KDVWD�RUDQÕ�����ROXS�VRQXoODU�OLWHUDW�U�
YHULOHUL� LOH� EHQ]HUGLU��$\UÕFD� WDKPLQL� *)+¶QÕQ�9'� G�]H\L� LOH�
SR]LWLI�NRUHODV\RQ�J|VWHUGL÷L�VDSWDQGÕ��U���������S���������%X�GD�
.%+�SURJUHVH�ROGXNoD�GDKD�G�ú�N�9'�G�]H\OHUL�J|U�OG�÷�Q��
J|VWHUPHNWHGLU�

����¶OL� \ÕOODUGD� 9'¶QLQ� VDGHFH� NHPLN�� NDOVL\XP� YH� IRVIRU�
PHWDEROL]PDVÕ� LOH� LOLúNLOL� ROGX÷X� G�ú�Q�OPHNWH\GL�� $QFDN�
DUDúWÕUPDODU�VRQXFXQGD�YLWDPLQ�'�UHVHSW|U�Q�Q��9'5��ELUoRN�
IDUNOÕ� GRNXGD� �RYHU�� WHVWLV�� PHPH�� SURVWDW�� DNFL÷HU�� SODVHQWD��
ED÷ÕUVDN��ED÷ÕúÕNOÕN�VLVWHPL�K�FUHOHUL�YV���J|VWHULOPHVLQGHQ�VRQUD�
RUJDQL]PDGD� ELUoRN� J|UHYL� ROGX÷X� DQODúÕOPÕúWÕU� ������ %LUoRN�
DUDúWÕUPDGD�9'¶QLQ�LPP�Q�VLVWHPGH�URO��J|VWHULOPLúWLU���������
�����9'¶QLQ�LQIODPDV\RQ�LOH�LOLúNLVL�ELUoRN�oDOÕúPDGD�J|VWHULOPLú�
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ABSTRACT
7JRMK\Q^M"�
,W� KDV� EHHQ� GHPRQVWUDWHG� WKDW� LQFUHDVHG� R[LGDWLYH� VWUHVV� DQG�
LQIODPPDWLRQ� DUH� DVVRFLDWHG� ZLWK� LQFUHDVHG� FDUGLRYDVFXODU�
PRUELGLW\�DQG�PRUWDOLW\�LQ�SDWLHQWV�ZLWK�FKURQLF�NLGQH\�GLVHDVH�
�&.'��DQG�SURWHLQXULD��,Q�UHFHQW�\HDUV��LW�KDV�EHHQ�XQGHUVWRRG�
WKDW�YLWDPLQ�'��9'��KDV�PDQ\�UROHV��ZLWK�WKH�GHPRQVWUDWLRQ�RI�
WKH�9'� UHFHSWRU� LQ�PDQ\� WLVVXHV�� ,Q� WKLV� VWXG\��ZH�ZDQWHG� WR�
DVVHVV�WKH�DVVRFLDWLRQ�RI�9'�OHYHO�ZLWK�LQIODPPDWRU\�SDUDPH�
WHUV�DQG�SURWHLQXULD�LQ�LQGLYLGXDOV�ZLWK�&.'�

5I\MZQIT�IVL�5M\PWL["
7KH�VWXG\�LQFOXGHG�����SDWLHQWV�ZKR�ZHUH�IROORZHG�XS�LQ�WKH�
QHSKURORJ\�RXWSDWLHQW�FOLQLF�ZLWK�WKH�GLDJQRVLV�RI�&.'��KDG�QRW�
UHFHLYHG� UHQDO� UHSODFHPHQW� WKHUDS\� \HW� DQG�PHW� WKH� LQFOXVLRQ�
FULWHULD��7KH�GDWD�RI� WKH�SDUWLFLSDQWV�ZHUH�DQDO\]HG� UHWURVSHF�
WLYHO\� DQG� FURVV�VHFWLRQDOO\�� 'HPRJUDSKLF� FKDUDFWHULVWLFV��
FUHDWLQLQH�� HVWLPDWHG�JORPHUXODU� ILOWUDWLRQ� UDWH� �H*)5��� VHUXP�
FDOFLXP�� DOEXPLQ�� SKRVSKRUXV�� ���2+�'��� SDUDWKRUPRQH�
�37+���VSRW�XULQH�SURWHLQ�FUHDWLQLQH�UDWLR��QHXWURSKLO��O\PSKR�
F\WH�� SODWHOHW�� QHXWURSKLO�O\PSKRF\WH� UDWLR� �1/5�� DQG� SODWHOHW�
�O\PSKRF\WH� UDWLR� �3/5�� ZHUH� UHFRUGHG��$FFRUGLQJ� WR� VHUXP�
���2+�'�� OHYHO�� WKUHH� JURXSV� ZHUH� IRUPHG� WKRVH� ZLWK� 9'�
GHILFLHQF\� ����� QJ�PO��� WKRVH� ZLWK� 9'� LQVXIILFLHQF\� �������
QJ�PO��� DQG� WKRVH� ZLWK� QRUPDO� 9'� OHYHO� �!��� QJ�PO��� 7KH�
JURXSV�ZHUH�FRPSDUHG�LQ�WHUPV�RI�LQIODPPDWRU\�SDUDPHWHUV�DQG�
SURWHLQXULD�OHYHOV��$QDO\VHV�ZHUH�SHUIRUPHG�E\�XVLQJ�WKH�6366�
�����SURJUDP�

:M[]T\["
7KHUH� LV� QR� GLIIHUHQFH� EHWZHHQ� WKH� 9'� JURXSV� LQ� WHUPV� RI�
LQIODPPDWRU\� SDUDPHWHUV� �&53�� 1/5�� DQG� 3/5��� 7KH�
SURWHLQ�FUHDWLQLQH�UDWLR� LQ�VSRW�XULQH� LV�KLJKHU� LQ�SDWLHQWV�ZLWK�
9'�GHILFLHQF\�WKDQ�ERWK�WKRVH�ZLWK�9'�LQVXIILFLHQF\��S �������
DQG� WKRVH� ZLWK� QRUPDO� 9'� OHYHOV� �S �������� ,Q� DGGLWLRQ�� D�
QHJDWLYH�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�9'�OHYHO�DQG�SURWHLQ�
XULD� �U �������� S�������� ,W� ZDV� IRXQG� WKDW� WKH� DVVRFLDWLRQ�
EHWZHHQ�9'�OHYHO�DQG�SURWHLQXULD�ZDV�SUHVHUYHG�LQ�LQGLYLGXDOV�
ZLWK�SURWHLQXULD�EHORZ�WKH�QHSKURWLF�OHYHO��S �������

+WVKT][QWV"
,W� ZDV� REVHUYHG� WKDW� WKH� SURWHLQXULD� OHYHO� ZDV� QHJDWLYHO\�
FRUUHODWHG�ZLWK�WKH�9'�OHYHO�DQG�UHDFKHG�KLJKHU�YDOXHV�LQ�WKRVH�
ZLWK�9'�GHILFLHQF\��$W� WKLV�SRLQW�� WKH� UROH�RI�9'�LQ� UHGXFLQJ�
SURWHLQXULD��ZKLFK�LV�DQ�LPSRUWDQW�IDFWRU�LQ�UHQDO�DQG�FDUGLRYDV�
FXODU�WHUPV��PD\�EHFRPH�D�FXUUHQW�LVVXH�

3Ma�?WZL["
9LWDPLQ�'�DQG�SURWHLQXULD��&KURQLF�NLGQH\�GLVHDVH�DQG�LQIODP�
PDWLRQ��,QIODPPDWLRQ��3URWHLQXULD

/ʈ:ʈ̪
.URQLN� E|EUHN� KDVWDOÕ÷Õ� �.%+�� HWL\RORMLN� QHGHQGHQ� ED÷ÕPVÕ]�
RODUDN�HQ�D]��o�D\�V�UHQ�JHUL�G|Q�ú�PV�]�REMHNWLI�E|EUHN�KDVDUÕ�
YH�YH\D� WDKPLQL� JORPHU�OHU� ILOWUDV\RQ� KÕ]ÕQÕQ� �*)+�� ���
PO�GN������P�¶QLQ�DOWÕQGD�ROPDVÕGÕU������7DKPLQL�*)+��E|EUHN�
IRQNVL\RQXQX� GH÷HUOHQGLUPHGH� NXOODQÕODQ� HQ� GH÷HUOL� PHWRWWXU�
�����.%+�RODQ�ELUH\OHUGH�PRUWDOLWH�KÕ]Õ��.%+�ROPD\DQODUD�J|UH�
GDKD�\�NVHNWLU������$\UÕFD�.%+�RODQ�KDVWDODUÕQ�E�\�N�ELU�NÕVPÕ�
VRQ� G|QHP� E|EUHN� \HWPH]OL÷LQH� �6'%<�� LOHUOHPHGHQ� ND\EH�
GLOPHNWHGLUOHU������.%+�RODQODUGD�\�NVHN�PRUELGLWH�YH�PRUWD��
OLWHQLQ�HQ�|QHPOL�QHGHQOHULQGHQ�ELUL�NURQLN�LQIODPDV\RQGXU������
0HYFXW� NDQÕWODU�.%+� RODQ� KDVWDODUGD� LQIODPDV\RQXQ� YH� RNVL��
GDWLI�VWUHVLQ�DUWÕ÷ÕQÕ�YH�EX�DUWÕúÕQ�\�NVHN�RUDQGD�NDUGL\RYDVN�OHU�
PRUELGLWH�YH�PRUWDOLWH\H�QHGHQ�ROGX÷XQX�J|VWHUPHNWHGLU������
'�YLWDPLQL��9'��\D÷GD�HUL\HQ�ELU�KRUPRQGXU��9'��GHULGH��UHWLO�
GL÷L� JLEL� GÕúDUÕGDQ� KD]ÕU� RODUDN� GD� DOÕQDELOLU�� 9'� GHULGH� LNL�
DúDPDOÕ�QRQ�HQ]LPDWLN�V�UHo�LOH�VHQWH]OHQLU������9'��HQGRNULQ��
RWRNULQ� YH� SDUDNULQ� HWNLOHUL� RODQ�� IHHGEDFN� PHNDQL]PDVÕ� LOH�
NRQWURO��VD÷ODQDQ�ELU�KRUPRQGXU�����
6RQ�\ÕOODUGD��PXWODN�Q|WURILO�VD\ÕVÕQÕQ�PXWODN�OHQIRVLW�VD\ÕVÕQD�
E|O�QPHVL�LOH�HOGH�HGLOHQ�Q|WURILO�OHQIRVLW�RUDQÕ��1/2��\HQL�ELU�
LQIODPDWXYDU�EHOLUWHo�RODUDN�WDQÕPODQPÕú�YH�IDUNOÕ�SRS�ODV\RQ�
ODUGD�oDOÕúÕOPÕúWÕU��3ODWHOHW�OHQIRVLW�RUDQÕ�GD��3/2��VRQ�\ÕOODUGD�
WDQÕPODQPÕú�ELU�GL÷HU�LQIODPDWXYDU�EHOLUWHoWLU��3/2¶QXQ�NRURQHU�
DUWHU�KDVWDOÕ÷Õ��SHULIHULN�DUWHU�KDVWDOÕ÷Õ�YH�NDOS�NDSDN�KDVWDOÕ÷Õ�
RODQODUGD� ROXPVX]� VRQXoODUÕ� J|VWHUPHGH� SUHGLNW|U� RODELOHFH÷L�
EHOLUWLOPHNWHGLU���������
%L]�EX�oDOÕúPDPÕ]GD��KHQ�]�UHQDO�UHSODVPDQ�WHGDYLVL�DOPDPÕú�
.%+� KDVWDODUÕQÕQ� VHUXP� ���2+�'�� G�]H\L� LOH� LQIODPDWXYDU�
EHOLUWHoOHU� YH� SURWHLQ�UL� DUDVÕQGDNL� LOLúNL\L� GH÷HUOHQGLUPH\L�
DPDoODGÕN��

GEREÇ ve YÖNTEMLER
%X�oDOÕúPD��3URI��'U��)HWWDK�)HY]L�(562<¶�XQ�GDQÕúPDQOÕ÷ÕQGD�
'U�� +DNDQ� '2ö58(/¶LQ�$NGHQL]� hQLYHUVLWHVL� +DVWDQHVL� øo�
+DVWDOÕNODUÕ� $QDELOLP� 'DOÕ¶QGD� \DSPÕú� ROGX÷X� X]PDQOÕN�
WH]LQGHQ��UHWLOPLú�ROXS��$UDúWÕUPD�YH�<D\ÕQ�(WL÷L� LOH�+HOVLQNL�
'HNODUDV\RQ� LONHOHULQH� X\JXQ� RODUDN� WDVDUODQPÕúWÕU�� $NGHQL]�
hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�NXUXOXQGDQ�
(WLN�.XUXO�2QD\Õ�DOÕQPÕúWÕU��7DULK�������������NDUDU�QR�������
dDOÕúPD\D����$÷XVWRV������ WDULKLQH�NDGDU�KDVWDQHPL]�HULúNLQ�
1HIURORML� 3ROLNOLQL÷LQH� EDúYXUDQ� KDVWDODU� DUDVÕQGDQ� WHWNLN� YH�
WHGDYLVL�EX�WDULKH�NDGDU�WDPDPODQPÕú�KDVWDODU�DOÕQGÕ��'DKLO�HWPH�
NULWHUOHUL�� WDKPLQL� *)+¶QÕQ� ��� PO�GN������ P�¶QLQ� DOWÕQGD�
ROPDVÕ�� UHQDO� UHSODVPDQ� WHGDYLVL� DOPDPÕú� ROPDN� YH� ��� \DúÕQ�
�]HULQGH�ROPDN�RODUDN�EHOLUOHQGL��0DOLJQ�KDVWDOÕN�|\N�V��RODQ��
KHUKDQJL�ELU�VHEHSOH�VWHURLG�WHGDYLVL�DOPDNWD�RODQ��DNWLI�LQIHNVL�
\RQ� EHOLUWL� YH�YH\D� EXOJXVX� RODQ�� LPP�QVXSUHVVLI� YH�YH\D�
LPP�QPRG�ODW|U�LODo�NXOODQPDNWD�RODQ��VROLG�RUJDQ�YH\D�NHPLN�
LOL÷L�WUDQVSODQWDV\RQX�|\N�V��RODQ�KDVWDODU�oDOÕúPD\D�DOÕQPDGÕ��
+DVWDODUÕQ�� GHPRJUDILN� |]HOOLNOHUL�� NUHDWLQLQ�� WDKPLQL� *)+¶Õ��
VHUXP� NDOVL\XP�� DOEXPLQ�� IRVIRU�� ���2+�'�� SDUDWKRUPRQ�
�37+��� VSRW� LGUDUGD� SURWHLQ�NUHDWLQLQ� RUDQÕ�� Q|WURILO� G�]H\L��
OHQIRVLW�G�]H\L��SODWHOHW�G�]H\L��Q|WURILO�OHQIRVLW�RUDQÕ��1/2��YH�
SODWHOHW�OHQIRVLW�RUDQÕ��3/2��ND\GHGLOGL��9HULOHU�UHWURVSHNWLI�YH�
NHVLWVHO�RODUDN�LQFHOHQGL��

LVH� EHQ]HU� VDSWDQGÕ��$\UÕFD� VHUXP� 9'� G�]H\L� LOH� VSRW� LGUDU�
SURWHLQ�NUHDWLQLQ� RUDQÕ� DUDVÕQGD� QHJDWLI� NRUHODV\RQ� ROGX÷X�
J|U�OG���1HIURWLN�G�]H\GH�SURWHLQ�UL�YDUOÕ÷Õ��ED÷OD\ÕFÕ�SURWHLQ�
OHULQ� DWÕOÕPÕ� QHGHQL� LOH� 9'� HNVLNOL÷LQH� VHEHS� RODELOPHNWHGLU��
$OEHMDQWH�YH�DUN��SUHHNODPSVL�WDQÕVÕ�LOH�EHUDEHU�SURWHLQ�ULVL�RODQ�
JHEHOHUGH� LGUDUGD� 9'� ED÷OD\ÕFÕ� SURWHLQ� YH� NXELOLQ� DWÕOÕPÕQÕ�
QRUPRWDQVLI�NRQWURO�YH�SURWHLQ�ULVL�ROPD\DQ�SUHHNOHPSVL�WDQÕOÕ�
JHEHOHUH�J|UH�GDKD�\�NVHN�VDSWDPÕúODUGÕU��6|]�NRQXVX�oDOÕúPD�
GD��9'�ED÷OD\ÕFÕ�SURWHLQ�DWÕOÕPÕ�LOH�VHUXP�9'�G�]H\L�DUDVÕQGD�
NRUHODV\RQ� YH� JUXSODU� DUDVÕQGD� VHUXP� 9'� G�]H\L� \|Q�QGHQ�
IDUNOÕOÕN�VDSWDQPDPÕúWÕU�������%LU�EDúND�oDOÕúPDGD��LGUDUGD�9'�
ED÷OD\ÕFÕ� SURWHLQ� DWÕOÕPÕ� LOH� VHUXP�9'� G�]H\L� DUDVÕQGD� LOLúNL�
VDSWDQPDPÕúWÕU��Q �����PHGLDQ�VSRW�LGUDUGD�DOEXPLQ�NUHDWLQLQ�
RUDQÕ������������������PJ�PPRO��������1HIURWLN�G�]H\LQ�DOWÕQGD�
SURWHLQ�ULVL� RODQ� ELUH\OHUGH� SURWHLQ�ULQLQ� ED÷OD\ÕFÕ� SURWHLQ�
DWÕOÕPÕ�QHGHQL�LOH�VHUXP�9'�G�]H\LQGH�D]DOPD\D�QHGHQ�ROGX÷X�
QHW� ELU� úHNLOGH� RUWD\D� NRQXODPDPÕúWÕU� ����� ����� %X� VHEHSOH�
QHIURWLN� G�]H\LQ� DOWÕQGD� SURWHLQ�ULVL� RODQ� ELUH\OHUGH� DQDOL]�
\DSÕOGÕ� YH� LOLúNLQLQ� NRUXQGX÷X� J|]OHQGL�� 6RQ� \ÕOODUGD� 9'�
PHWDEROLWOHULQLQ� 5$$6� LQKLEDV\RQXQGD� URO�� ROGX÷X� D\UÕFD�
JORPHU�ORVNOHUR]X� |QOH\HUHN� YH� DQWL�SURWHLQ�ULN� HWNL� LOH�
UHQRSURWHNWLI�HWNL\H�VDKLS�ROGX÷X�ELOGLULOPLúWLU�����������

dDOÕúPDPÕ]GD�VHUXP�9'�G�]H\L�LOH�SURWHLQ�UL�PLNWDUÕ�DUDVÕQGD�
LOLúNL�VDSWDQPÕú�ROXS��HOGH�HGLOHQ�VRQXoODU�GDKD�|QFH�\DSÕOPÕú�
oDOÕúPDODUÕQ�VRQXoODUÕ�LOH�X\XPOXGXU��%X�VRQXoODUD�J|UH�G�ú�N�
9'� G�]H\OHUL�� GL÷HU� HWL\RORMLN� QHGHQOHU� YH� ULVN� IDNW|UOHUL� LOH�
EHUDEHU�SURWHLQ�UL�V�UHFLQH�NDWNÕGD�EXOXQX\RU�RODELOLU�

6RQ� \ÕOODUGD� JHOHQHNVHO� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHULQLQ�
\DQÕQGD� NURQLN� LQIODPDV\RQ� YH� RNVLGDWLI� VWUHVLQ� NDUGL\R�
YDVN�OHU�KDVWDOÕN�JHOLúLPLQGHNL�URO��YH�V�UHFL�HWNLOH\HQ�IDNW|UOHU�
�]HULQGH� GXUXOPDNWDGÕU�� 9'� HNVLNOL÷LQLQ� UHQDO� YH� NDUGL\R�
YDVN�OHU�DoÕGDQ�ROXPVX]�VRQXoODU�LOH�LOLúNLOL�ROGX÷X�oRN�VD\ÕGD�
oDOÕúPDGD�J|VWHULOPLúWLU����������9'�G�]H\LQLQ�LQIODPDV\RQ�LOH�
LOLúNLVLQL�LQFHOH\HQ�ED]Õ�oDOÕúPDODUGD�EX�LOLúNL�J|VWHULOPLú��ED]Õ�
oDOÕúPDODUGD�LVH�J|VWHULOHPHPLúWLU�������������������%X�oDOÕúPD�
GD�.%+�RODQODUGD�VHUXP�9'�G�]H\L�LOH�LQIODPDWXYDU�EHOLUWHoOHU�
DUDVÕQGD� IDUN� VDSWDQPDGÕ�� .%+� RODQ� KDVWDODU� DUDVÕQGD� 9'�
HNVLNOL÷L� RODQODUGD� SURWHLQ�ULQLQ� GDKD� ID]OD� ROGX÷X� VDSWDQGÕ��
$\UÕFD�9'�G�]H\L� LOH� SURWHLQ�UL� G�]H\LQLQ� QHJDWLI� NRUHODV\RQ�
J|VWHUGL÷L�J|U�OG���

+DVWDODUÕQ� ÕUN� YH� JHQHWLN� |]HOOLNOHUL�� \DúDP� WDU]Õ� YH� GL\HW�
|]HOOLNOHUL��Y�FXW�NLWOH�LQGHNVOHUL��.%+¶QÕQ�V�UHVL��9'�NXOODQÕP�
GXUXPX�YH�������GLKLGURNVLNROHNDOVLIHURO�G�]H\OHUL�ELOLQPL\RU�
GX��øQIODPDWXYDU�EHOLUWHoOHUGHQ�GDKD�KDVVDV�RODQODUÕ��KV�&53�YH�
,/� ��� oDOÕúPDPÕ]GD� EDNÕOPDPÕúWÕU�� %X� GXUXPODUOD� EHUDEHU�
oDOÕúPDQÕQ� WHN� PHUNH]OL� YH� UHWURVSHNWLI� ROPDVÕ� NÕVÕWOÕOÕNODU�
DUDVÕQGDGÕU�

SONUÇ
5LVN� IDNW|UOHULQL� WDQÕPODPDN�� KDVWDODUÕ� HUNHQ� WDQÕPDN� YH� ULVN�
DOWÕQGDNL� ELUH\OHUGH� |QOH\LFL� VWUDWHMLOHU� JHOLúWLUPHQLQ� \DQÕQGD�
.%+� RODQ� ELUH\OHUGH� KDVWDOÕN� SURJUHV\RQXQX� \DYDúODWPDN� YH�
.%+¶QÕQ� EHUDEHULQGH� JHWLUGL÷L� ROXPVX]� VRQXoODUÕ� D]DOWPDN�
\|Q�QGHQ� |QHP� WDúÕPDNWDGÕU�� 9'� HNVLNOL÷L� RODQ� KDVWDODUGD�
SURWHLQ�UL� PLNWDUÕ� GDKD� \�NVHN� VDSWDQGÕ�� $\UÕFD� SURWHLQ�UL�
G�]H\L� LOH�9'� G�]H\LQLQ� QHJDWLI� NRUHODV\RQ� J|VWHUGL÷L� YH� EX�
LOLúNLQLQ�QHIURWLN�G�]H\LQ�DOWÕQGD�SURWHLQ�ULVL�RODQ�KDVWDODUGD�GD�
NRUXQGX÷X�J|U�OG���5HQDO�YH�NDUGL\RYDVN�OHU�DoÕGDQ�|QHPOL�ELU�
ULVN� IDNW|U�� RODQ� SURWHLQ�ULQLQ� D]DOWÕOPDVÕ� QRNWDVÕQGD�9'¶QLQ�
URO��J�QGHPH�GDKD�oRN�JHOHELOLU�

(WLN�.RPLWH�2QD\Õ��
%X�oDOÕúPD�+HOVLQNL�GHNODUDV\RQ�LONHOHULQH��W�P�XOXVDO�G�]HQOH�
PHOHUH�� DUDúWÕUPD� YH� \D\ÕQ� HWL÷LQH� X\JXQ� RODUDN� \DSÕOPÕúWÕU��
$UDúWÕUPD\D�EDúODPDGDQ�|QFH�$NGHQL]�hQLYHUVLWHVL�+DVWDQHVL�
%DúKHNLPOL÷L¶QGHQ� \D]ÕOÕ� L]LQ� YH� $NGHQL]� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�.XUXOXQGDQ�HWLN�NXUXO�RQD\Õ�
DOÕQPÕúWÕU��7DULK�������������NDUDU�QR��������
Hasta Onam Formu:
dDOÕúPD� UHWURVSHNWLI� ROGX÷X� LoLQ� D\GÕQODWÕOPÕú� RQDP� IRUPX�
GROGXUXOPDPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU�NDYUDP�±�+�'���)�)�(���7DVDUÕP�±�+�'���)�%��)�)�(���'HQH�
WOHPH�GDQÕúPDQOÕN� ±� )�%��� )�)�(���9HUL� WRSODPD� YH\D� LúOHPH� ±�
+�'���)�%���$QDOL]�<RUXP�±�+�'���)�%���)�)�(���/LWHUDW�U�WDUDPD�
±�+�'���<D]DQ�±�+�'���(OHúWLUHO�LQFHOHPH�±�+�'���)�%���)�)�(�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHNOHUL�oÕNDU�oDWÕúPDVÕ�\RNWXU��

Finansal Destek: 
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU��

<):<1̪5)
%X�oDOÕúPDGD�.%+�RODQ�KDVWDODU�DUDVÕQGD�9'�HNVLNOL÷L�RODQODU�
GD�SURWHLQ�UL�G�]H\LQLQ�GDKD�\�NVHN�ROGX÷X�VDSWDQGÕ��.%+�LOH�
EHUDEHU�QHIURWLN�G�]H\LQ�DOWÕQGD�SURWHLQ�ULVL�RODQ�ELUH\OHUGH�GH�
LOLúNLQLQ� NRUXQGX÷X� J|]OHQGL�� 9'� G�]H\LQH� J|UH� ROXúWXUXODQ�
JUXSODU�DUDVÕQGD�LQIODPDWXYDU�EHOLUWHoOHUGHQ�&53��1/2�YH�3/2�
GH÷HUOHULQGH� IDUN� VDSWDQPDGÕ�� 3URWHLQ�UL� PLNWDUÕ� QHIURWLN�
G�]H\LQ� DOWÕQGD� RODQ� JUXSWD� 9'� G�]H\L� LOH� VSRW� LGUDU�
SURWHLQ�NUHDWLQLQ�RUDQÕ�DUDVÕQGD�QHJDWLI�NRUHODV\RQ�VDSWDQGÕ�
hONHPL]GH� .%+� YH� HúOLN� HGHQ� KDVWDOÕNODUÕQ� SUHYDODQVÕQÕQ�
LQFHOHQGL÷L�&5(',7�oDOÕúPDVÕQGD��\HWLúNLQ�SRS�ODV\RQGD�.%+�
SUHYHODQVÕ�������RODUDN�UDSRUODQPÕúWÕU��%X�KDVWDODUÕQ�\DNODúÕN�
���¶�Q�Q� HYUH� ����.%+� KDVWDVÕ� ROGX÷X� VDSWDQPÕúWÕU� ������ %X�
YHULOHU�.%+¶QÕQ��ONHPL]GH�|QHPOL�ELU�VD÷OÕN�VRUXQX�ROGX÷XQD�
LúDUHW�HWPHNWHGLU�
g]HOOLNOH� 6'%<� KDVWDODUÕQGD� ROPDN� �]HUH� .%+� KDVWDODUÕQGD�
NURQLN� LQIODPDV\RQ� ROGXNoD� VÕNWÕU�� 2UJDQL]PDGD� RNVLGDQ� YH�
DQWL�RNVLGDQ� VLVWHPOHU� DUDVÕQGD� GHQJH� YDUGÕU�� %X� GHQJHQLQ�
RNVLGDV\RQ� OHKLQH� ER]XOPDVÕ� QHWLFHVLQGH� UHDNWLI� RNVLMHQ�
�U�QOHUL� RUWDPGD� DUWDU� YH� K�FUHVHO� KDVDU� PH\GDQD� JHOLU�� %X�
GXUXP� RNVLGDWLI� VWUHV� RODUDN� WDQÕPODQPDNWDGÕU�� %LUoRN�
KDVWDOÕ÷ÕQ� SDWRJHQH]LQGH� NULWLN� |QHPH� VDKLS� ELU� ROD\GÕU� ������
.URQLN� LQIODPDV\RQ�� �UHPL�� DUWDQ� SURLQIODPDWXYDU� VLWRNLQ�
G�]H\OHUL�� NDUERQLO� VWUHV�� RNVLGDWLI� VWUHV�� DUWPÕú� LQIHNVL\RQ�
VÕNOÕ÷Õ�� SURWHLQ�HQHUML� ND\EÕ�YH� DUWPÕú�NDUGL\RYDVN�OHU� ULVN� LOH�
LOLúNLOLGLU� ����� �����$NXW� ID]� \DQÕWÕ�� LQIODPDV\RQD� HúOLN� HGHQ�
WHPHO�IL]\RSDWRORMLN�ROD\GÕU�������1|WURILOOHU�YDVN�OHU�HQGRWHOGH�
KDVDU� ROXúWXUDQ� PROHN�OOHU� VDOJÕODUNHQ� OHQIRVLWOHULQ�
LQIODPDV\RQX� G�]HQOH\LFL� YH� DQWL�DWHURVNOHURWLN� |]HOOLNOHUL�
YDUGÕU� ������ 1/2¶QXQ� VLVWHPLN� LQIODPDV\RQ� GXUXPXQGD�
SURJQRVWLN�|QHPL�ROGX÷X�J|VWHULOPLúWLU����������1/2¶QXQ�ED]Õ�
PDOLJQLWHOHUGH� PRUWDOLWH� YH� Q�NV� ULVNLQL� EHOLUOHPH� DPDFÕ� LOH�
NXOODQÕODELOHFHN�PDOL\HW�HWNLQ�ELU�EHOLUWHo�ROGX÷X�GD�EHOLUWLOPHN�
WHGLU� ��������������.DUGL\RYDVN�OHU�oDOÕúPDODUGD� LVH�PL\RNDUG�
HQIDUNW�V�� YH� NDOS� \HWPH]OL÷L� RODQODUGD� PRUWDOLWH� SUHGLNW|U��
RODELOHFH÷L�ELOGLULOPLúWLU� ����������%LUoRN�oDOÕúPDGD�1/2¶QXQ�
IDUNOÕ� LQIODPDWXYDU� EHOLUWHoOHUOH� NRUHODV\RQX� ROGX÷X� J|VWHULO��
PLúWLU��$\UÕFD�VRQ�\ÕOODUGD�\DSÕODQ�ED]Õ�oDOÕúPDODUGD��1/2¶QXQ�
.%+�RODQ�KDVWDODUGD�SURJUHV\RQ�\|Q�QGHQ�PDMRU�ELU�SUHGLNW|U�
RODELOHFH÷L�EHOLUWLOPHNWHGLU���������

.%+�RODQ�KDVWDODUGD�NDUGL\RYDVN�OHU� KDVWDOÕN� ULVNL� ������NDW�
DUWPÕú�ROXS�PRUWDOLWHQLQ�HQ�|QHPOL�QHGHQLGLU�������*HOHQHNVHO�
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�&.'��DQG�SURWHLQXULD��,Q�UHFHQW�\HDUV��LW�KDV�EHHQ�XQGHUVWRRG�
WKDW�YLWDPLQ�'��9'��KDV�PDQ\�UROHV��ZLWK�WKH�GHPRQVWUDWLRQ�RI�
WKH�9'� UHFHSWRU� LQ�PDQ\� WLVVXHV�� ,Q� WKLV� VWXG\��ZH�ZDQWHG� WR�
DVVHVV�WKH�DVVRFLDWLRQ�RI�9'�OHYHO�ZLWK�LQIODPPDWRU\�SDUDPH�
WHUV�DQG�SURWHLQXULD�LQ�LQGLYLGXDOV�ZLWK�&.'�

5I\MZQIT�IVL�5M\PWL["
7KH�VWXG\�LQFOXGHG�����SDWLHQWV�ZKR�ZHUH�IROORZHG�XS�LQ�WKH�
QHSKURORJ\�RXWSDWLHQW�FOLQLF�ZLWK�WKH�GLDJQRVLV�RI�&.'��KDG�QRW�
UHFHLYHG� UHQDO� UHSODFHPHQW� WKHUDS\� \HW� DQG�PHW� WKH� LQFOXVLRQ�
FULWHULD��7KH�GDWD�RI� WKH�SDUWLFLSDQWV�ZHUH�DQDO\]HG� UHWURVSHF�
WLYHO\� DQG� FURVV�VHFWLRQDOO\�� 'HPRJUDSKLF� FKDUDFWHULVWLFV��
FUHDWLQLQH�� HVWLPDWHG�JORPHUXODU� ILOWUDWLRQ� UDWH� �H*)5��� VHUXP�
FDOFLXP�� DOEXPLQ�� SKRVSKRUXV�� ���2+�'��� SDUDWKRUPRQH�
�37+���VSRW�XULQH�SURWHLQ�FUHDWLQLQH�UDWLR��QHXWURSKLO��O\PSKR�
F\WH�� SODWHOHW�� QHXWURSKLO�O\PSKRF\WH� UDWLR� �1/5�� DQG� SODWHOHW�
�O\PSKRF\WH� UDWLR� �3/5�� ZHUH� UHFRUGHG��$FFRUGLQJ� WR� VHUXP�
���2+�'�� OHYHO�� WKUHH� JURXSV� ZHUH� IRUPHG� WKRVH� ZLWK� 9'�
GHILFLHQF\� ����� QJ�PO��� WKRVH� ZLWK� 9'� LQVXIILFLHQF\� �������
QJ�PO��� DQG� WKRVH� ZLWK� QRUPDO� 9'� OHYHO� �!��� QJ�PO��� 7KH�
JURXSV�ZHUH�FRPSDUHG�LQ�WHUPV�RI�LQIODPPDWRU\�SDUDPHWHUV�DQG�
SURWHLQXULD�OHYHOV��$QDO\VHV�ZHUH�SHUIRUPHG�E\�XVLQJ�WKH�6366�
�����SURJUDP�

:M[]T\["
7KHUH� LV� QR� GLIIHUHQFH� EHWZHHQ� WKH� 9'� JURXSV� LQ� WHUPV� RI�
LQIODPPDWRU\� SDUDPHWHUV� �&53�� 1/5�� DQG� 3/5��� 7KH�
SURWHLQ�FUHDWLQLQH�UDWLR� LQ�VSRW�XULQH� LV�KLJKHU� LQ�SDWLHQWV�ZLWK�
9'�GHILFLHQF\�WKDQ�ERWK�WKRVH�ZLWK�9'�LQVXIILFLHQF\��S �������
DQG� WKRVH� ZLWK� QRUPDO� 9'� OHYHOV� �S �������� ,Q� DGGLWLRQ�� D�
QHJDWLYH�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�9'�OHYHO�DQG�SURWHLQ�
XULD� �U �������� S�������� ,W� ZDV� IRXQG� WKDW� WKH� DVVRFLDWLRQ�
EHWZHHQ�9'�OHYHO�DQG�SURWHLQXULD�ZDV�SUHVHUYHG�LQ�LQGLYLGXDOV�
ZLWK�SURWHLQXULD�EHORZ�WKH�QHSKURWLF�OHYHO��S �������

+WVKT][QWV"
,W� ZDV� REVHUYHG� WKDW� WKH� SURWHLQXULD� OHYHO� ZDV� QHJDWLYHO\�
FRUUHODWHG�ZLWK�WKH�9'�OHYHO�DQG�UHDFKHG�KLJKHU�YDOXHV�LQ�WKRVH�
ZLWK�9'�GHILFLHQF\��$W� WKLV�SRLQW�� WKH� UROH�RI�9'�LQ� UHGXFLQJ�
SURWHLQXULD��ZKLFK�LV�DQ�LPSRUWDQW�IDFWRU�LQ�UHQDO�DQG�FDUGLRYDV�
FXODU�WHUPV��PD\�EHFRPH�D�FXUUHQW�LVVXH�

3Ma�?WZL["
9LWDPLQ�'�DQG�SURWHLQXULD��&KURQLF�NLGQH\�GLVHDVH�DQG�LQIODP�
PDWLRQ��,QIODPPDWLRQ��3URWHLQXULD

/ʈ:ʈ̪
.URQLN� E|EUHN� KDVWDOÕ÷Õ� �.%+�� HWL\RORMLN� QHGHQGHQ� ED÷ÕPVÕ]�
RODUDN�HQ�D]��o�D\�V�UHQ�JHUL�G|Q�ú�PV�]�REMHNWLI�E|EUHN�KDVDUÕ�
YH�YH\D� WDKPLQL� JORPHU�OHU� ILOWUDV\RQ� KÕ]ÕQÕQ� �*)+�� ���
PO�GN������P�¶QLQ�DOWÕQGD�ROPDVÕGÕU������7DKPLQL�*)+��E|EUHN�
IRQNVL\RQXQX� GH÷HUOHQGLUPHGH� NXOODQÕODQ� HQ� GH÷HUOL� PHWRWWXU�
�����.%+�RODQ�ELUH\OHUGH�PRUWDOLWH�KÕ]Õ��.%+�ROPD\DQODUD�J|UH�
GDKD�\�NVHNWLU������$\UÕFD�.%+�RODQ�KDVWDODUÕQ�E�\�N�ELU�NÕVPÕ�
VRQ� G|QHP� E|EUHN� \HWPH]OL÷LQH� �6'%<�� LOHUOHPHGHQ� ND\EH�
GLOPHNWHGLUOHU������.%+�RODQODUGD�\�NVHN�PRUELGLWH�YH�PRUWD��
OLWHQLQ�HQ�|QHPOL�QHGHQOHULQGHQ�ELUL�NURQLN�LQIODPDV\RQGXU������
0HYFXW� NDQÕWODU�.%+� RODQ� KDVWDODUGD� LQIODPDV\RQXQ� YH� RNVL��
GDWLI�VWUHVLQ�DUWÕ÷ÕQÕ�YH�EX�DUWÕúÕQ�\�NVHN�RUDQGD�NDUGL\RYDVN�OHU�
PRUELGLWH�YH�PRUWDOLWH\H�QHGHQ�ROGX÷XQX�J|VWHUPHNWHGLU������
'�YLWDPLQL��9'��\D÷GD�HUL\HQ�ELU�KRUPRQGXU��9'��GHULGH��UHWLO�
GL÷L� JLEL� GÕúDUÕGDQ� KD]ÕU� RODUDN� GD� DOÕQDELOLU�� 9'� GHULGH� LNL�
DúDPDOÕ�QRQ�HQ]LPDWLN�V�UHo�LOH�VHQWH]OHQLU������9'��HQGRNULQ��
RWRNULQ� YH� SDUDNULQ� HWNLOHUL� RODQ�� IHHGEDFN� PHNDQL]PDVÕ� LOH�
NRQWURO��VD÷ODQDQ�ELU�KRUPRQGXU�����
6RQ�\ÕOODUGD��PXWODN�Q|WURILO�VD\ÕVÕQÕQ�PXWODN�OHQIRVLW�VD\ÕVÕQD�
E|O�QPHVL�LOH�HOGH�HGLOHQ�Q|WURILO�OHQIRVLW�RUDQÕ��1/2��\HQL�ELU�
LQIODPDWXYDU�EHOLUWHo�RODUDN�WDQÕPODQPÕú�YH�IDUNOÕ�SRS�ODV\RQ�
ODUGD�oDOÕúÕOPÕúWÕU��3ODWHOHW�OHQIRVLW�RUDQÕ�GD��3/2��VRQ�\ÕOODUGD�
WDQÕPODQPÕú�ELU�GL÷HU�LQIODPDWXYDU�EHOLUWHoWLU��3/2¶QXQ�NRURQHU�
DUWHU�KDVWDOÕ÷Õ��SHULIHULN�DUWHU�KDVWDOÕ÷Õ�YH�NDOS�NDSDN�KDVWDOÕ÷Õ�
RODQODUGD� ROXPVX]� VRQXoODUÕ� J|VWHUPHGH� SUHGLNW|U� RODELOHFH÷L�
EHOLUWLOPHNWHGLU���������
%L]�EX�oDOÕúPDPÕ]GD��KHQ�]�UHQDO�UHSODVPDQ�WHGDYLVL�DOPDPÕú�
.%+� KDVWDODUÕQÕQ� VHUXP� ���2+�'�� G�]H\L� LOH� LQIODPDWXYDU�
EHOLUWHoOHU� YH� SURWHLQ�UL� DUDVÕQGDNL� LOLúNL\L� GH÷HUOHQGLUPH\L�
DPDoODGÕN��

GEREÇ ve YÖNTEMLER
%X�oDOÕúPD��3URI��'U��)HWWDK�)HY]L�(562<¶�XQ�GDQÕúPDQOÕ÷ÕQGD�
'U�� +DNDQ� '2ö58(/¶LQ�$NGHQL]� hQLYHUVLWHVL� +DVWDQHVL� øo�
+DVWDOÕNODUÕ� $QDELOLP� 'DOÕ¶QGD� \DSPÕú� ROGX÷X� X]PDQOÕN�
WH]LQGHQ��UHWLOPLú�ROXS��$UDúWÕUPD�YH�<D\ÕQ�(WL÷L� LOH�+HOVLQNL�
'HNODUDV\RQ� LONHOHULQH� X\JXQ� RODUDN� WDVDUODQPÕúWÕU�� $NGHQL]�
hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�NXUXOXQGDQ�
(WLN�.XUXO�2QD\Õ�DOÕQPÕúWÕU��7DULK�������������NDUDU�QR�������
dDOÕúPD\D����$÷XVWRV������ WDULKLQH�NDGDU�KDVWDQHPL]�HULúNLQ�
1HIURORML� 3ROLNOLQL÷LQH� EDúYXUDQ� KDVWDODU� DUDVÕQGDQ� WHWNLN� YH�
WHGDYLVL�EX�WDULKH�NDGDU�WDPDPODQPÕú�KDVWDODU�DOÕQGÕ��'DKLO�HWPH�
NULWHUOHUL�� WDKPLQL� *)+¶QÕQ� ��� PO�GN������ P�¶QLQ� DOWÕQGD�
ROPDVÕ�� UHQDO� UHSODVPDQ� WHGDYLVL� DOPDPÕú� ROPDN� YH� ��� \DúÕQ�
�]HULQGH�ROPDN�RODUDN�EHOLUOHQGL��0DOLJQ�KDVWDOÕN�|\N�V��RODQ��
KHUKDQJL�ELU�VHEHSOH�VWHURLG�WHGDYLVL�DOPDNWD�RODQ��DNWLI�LQIHNVL�
\RQ� EHOLUWL� YH�YH\D� EXOJXVX� RODQ�� LPP�QVXSUHVVLI� YH�YH\D�
LPP�QPRG�ODW|U�LODo�NXOODQPDNWD�RODQ��VROLG�RUJDQ�YH\D�NHPLN�
LOL÷L�WUDQVSODQWDV\RQX�|\N�V��RODQ�KDVWDODU�oDOÕúPD\D�DOÕQPDGÕ��
+DVWDODUÕQ�� GHPRJUDILN� |]HOOLNOHUL�� NUHDWLQLQ�� WDKPLQL� *)+¶Õ��
VHUXP� NDOVL\XP�� DOEXPLQ�� IRVIRU�� ���2+�'�� SDUDWKRUPRQ�
�37+��� VSRW� LGUDUGD� SURWHLQ�NUHDWLQLQ� RUDQÕ�� Q|WURILO� G�]H\L��
OHQIRVLW�G�]H\L��SODWHOHW�G�]H\L��Q|WURILO�OHQIRVLW�RUDQÕ��1/2��YH�
SODWHOHW�OHQIRVLW�RUDQÕ��3/2��ND\GHGLOGL��9HULOHU�UHWURVSHNWLI�YH�
NHVLWVHO�RODUDN�LQFHOHQGL��

LVH� EHQ]HU� VDSWDQGÕ��$\UÕFD� VHUXP� 9'� G�]H\L� LOH� VSRW� LGUDU�
SURWHLQ�NUHDWLQLQ� RUDQÕ� DUDVÕQGD� QHJDWLI� NRUHODV\RQ� ROGX÷X�
J|U�OG���1HIURWLN�G�]H\GH�SURWHLQ�UL�YDUOÕ÷Õ��ED÷OD\ÕFÕ�SURWHLQ�
OHULQ� DWÕOÕPÕ� QHGHQL� LOH� 9'� HNVLNOL÷LQH� VHEHS� RODELOPHNWHGLU��
$OEHMDQWH�YH�DUN��SUHHNODPSVL�WDQÕVÕ�LOH�EHUDEHU�SURWHLQ�ULVL�RODQ�
JHEHOHUGH� LGUDUGD� 9'� ED÷OD\ÕFÕ� SURWHLQ� YH� NXELOLQ� DWÕOÕPÕQÕ�
QRUPRWDQVLI�NRQWURO�YH�SURWHLQ�ULVL�ROPD\DQ�SUHHNOHPSVL�WDQÕOÕ�
JHEHOHUH�J|UH�GDKD�\�NVHN�VDSWDPÕúODUGÕU��6|]�NRQXVX�oDOÕúPD�
GD��9'�ED÷OD\ÕFÕ�SURWHLQ�DWÕOÕPÕ�LOH�VHUXP�9'�G�]H\L�DUDVÕQGD�
NRUHODV\RQ� YH� JUXSODU� DUDVÕQGD� VHUXP� 9'� G�]H\L� \|Q�QGHQ�
IDUNOÕOÕN�VDSWDQPDPÕúWÕU�������%LU�EDúND�oDOÕúPDGD��LGUDUGD�9'�
ED÷OD\ÕFÕ� SURWHLQ� DWÕOÕPÕ� LOH� VHUXP�9'� G�]H\L� DUDVÕQGD� LOLúNL�
VDSWDQPDPÕúWÕU��Q �����PHGLDQ�VSRW�LGUDUGD�DOEXPLQ�NUHDWLQLQ�
RUDQÕ������������������PJ�PPRO��������1HIURWLN�G�]H\LQ�DOWÕQGD�
SURWHLQ�ULVL� RODQ� ELUH\OHUGH� SURWHLQ�ULQLQ� ED÷OD\ÕFÕ� SURWHLQ�
DWÕOÕPÕ�QHGHQL�LOH�VHUXP�9'�G�]H\LQGH�D]DOPD\D�QHGHQ�ROGX÷X�
QHW� ELU� úHNLOGH� RUWD\D� NRQXODPDPÕúWÕU� ����� ����� %X� VHEHSOH�
QHIURWLN� G�]H\LQ� DOWÕQGD� SURWHLQ�ULVL� RODQ� ELUH\OHUGH� DQDOL]�
\DSÕOGÕ� YH� LOLúNLQLQ� NRUXQGX÷X� J|]OHQGL�� 6RQ� \ÕOODUGD� 9'�
PHWDEROLWOHULQLQ� 5$$6� LQKLEDV\RQXQGD� URO�� ROGX÷X� D\UÕFD�
JORPHU�ORVNOHUR]X� |QOH\HUHN� YH� DQWL�SURWHLQ�ULN� HWNL� LOH�
UHQRSURWHNWLI�HWNL\H�VDKLS�ROGX÷X�ELOGLULOPLúWLU�����������

dDOÕúPDPÕ]GD�VHUXP�9'�G�]H\L�LOH�SURWHLQ�UL�PLNWDUÕ�DUDVÕQGD�
LOLúNL�VDSWDQPÕú�ROXS��HOGH�HGLOHQ�VRQXoODU�GDKD�|QFH�\DSÕOPÕú�
oDOÕúPDODUÕQ�VRQXoODUÕ�LOH�X\XPOXGXU��%X�VRQXoODUD�J|UH�G�ú�N�
9'� G�]H\OHUL�� GL÷HU� HWL\RORMLN� QHGHQOHU� YH� ULVN� IDNW|UOHUL� LOH�
EHUDEHU�SURWHLQ�UL�V�UHFLQH�NDWNÕGD�EXOXQX\RU�RODELOLU�

6RQ� \ÕOODUGD� JHOHQHNVHO� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHULQLQ�
\DQÕQGD� NURQLN� LQIODPDV\RQ� YH� RNVLGDWLI� VWUHVLQ� NDUGL\R�
YDVN�OHU�KDVWDOÕN�JHOLúLPLQGHNL�URO��YH�V�UHFL�HWNLOH\HQ�IDNW|UOHU�
�]HULQGH� GXUXOPDNWDGÕU�� 9'� HNVLNOL÷LQLQ� UHQDO� YH� NDUGL\R�
YDVN�OHU�DoÕGDQ�ROXPVX]�VRQXoODU�LOH�LOLúNLOL�ROGX÷X�oRN�VD\ÕGD�
oDOÕúPDGD�J|VWHULOPLúWLU����������9'�G�]H\LQLQ�LQIODPDV\RQ�LOH�
LOLúNLVLQL�LQFHOH\HQ�ED]Õ�oDOÕúPDODUGD�EX�LOLúNL�J|VWHULOPLú��ED]Õ�
oDOÕúPDODUGD�LVH�J|VWHULOHPHPLúWLU�������������������%X�oDOÕúPD�
GD�.%+�RODQODUGD�VHUXP�9'�G�]H\L�LOH�LQIODPDWXYDU�EHOLUWHoOHU�
DUDVÕQGD� IDUN� VDSWDQPDGÕ�� .%+� RODQ� KDVWDODU� DUDVÕQGD� 9'�
HNVLNOL÷L� RODQODUGD� SURWHLQ�ULQLQ� GDKD� ID]OD� ROGX÷X� VDSWDQGÕ��
$\UÕFD�9'�G�]H\L� LOH� SURWHLQ�UL� G�]H\LQLQ� QHJDWLI� NRUHODV\RQ�
J|VWHUGL÷L�J|U�OG���

+DVWDODUÕQ� ÕUN� YH� JHQHWLN� |]HOOLNOHUL�� \DúDP� WDU]Õ� YH� GL\HW�
|]HOOLNOHUL��Y�FXW�NLWOH�LQGHNVOHUL��.%+¶QÕQ�V�UHVL��9'�NXOODQÕP�
GXUXPX�YH�������GLKLGURNVLNROHNDOVLIHURO�G�]H\OHUL�ELOLQPL\RU�
GX��øQIODPDWXYDU�EHOLUWHoOHUGHQ�GDKD�KDVVDV�RODQODUÕ��KV�&53�YH�
,/� ��� oDOÕúPDPÕ]GD� EDNÕOPDPÕúWÕU�� %X� GXUXPODUOD� EHUDEHU�
oDOÕúPDQÕQ� WHN� PHUNH]OL� YH� UHWURVSHNWLI� ROPDVÕ� NÕVÕWOÕOÕNODU�
DUDVÕQGDGÕU�

SONUÇ
5LVN� IDNW|UOHULQL� WDQÕPODPDN�� KDVWDODUÕ� HUNHQ� WDQÕPDN� YH� ULVN�
DOWÕQGDNL� ELUH\OHUGH� |QOH\LFL� VWUDWHMLOHU� JHOLúWLUPHQLQ� \DQÕQGD�
.%+� RODQ� ELUH\OHUGH� KDVWDOÕN� SURJUHV\RQXQX� \DYDúODWPDN� YH�
.%+¶QÕQ� EHUDEHULQGH� JHWLUGL÷L� ROXPVX]� VRQXoODUÕ� D]DOWPDN�
\|Q�QGHQ� |QHP� WDúÕPDNWDGÕU�� 9'� HNVLNOL÷L� RODQ� KDVWDODUGD�
SURWHLQ�UL� PLNWDUÕ� GDKD� \�NVHN� VDSWDQGÕ�� $\UÕFD� SURWHLQ�UL�
G�]H\L� LOH�9'� G�]H\LQLQ� QHJDWLI� NRUHODV\RQ� J|VWHUGL÷L� YH� EX�
LOLúNLQLQ�QHIURWLN�G�]H\LQ�DOWÕQGD�SURWHLQ�ULVL�RODQ�KDVWDODUGD�GD�
NRUXQGX÷X�J|U�OG���5HQDO�YH�NDUGL\RYDVN�OHU�DoÕGDQ�|QHPOL�ELU�
ULVN� IDNW|U�� RODQ� SURWHLQ�ULQLQ� D]DOWÕOPDVÕ� QRNWDVÕQGD�9'¶QLQ�
URO��J�QGHPH�GDKD�oRN�JHOHELOLU�

(WLN�.RPLWH�2QD\Õ��
%X�oDOÕúPD�+HOVLQNL�GHNODUDV\RQ�LONHOHULQH��W�P�XOXVDO�G�]HQOH�
PHOHUH�� DUDúWÕUPD� YH� \D\ÕQ� HWL÷LQH� X\JXQ� RODUDN� \DSÕOPÕúWÕU��
$UDúWÕUPD\D�EDúODPDGDQ�|QFH�$NGHQL]�hQLYHUVLWHVL�+DVWDQHVL�
%DúKHNLPOL÷L¶QGHQ� \D]ÕOÕ� L]LQ� YH� $NGHQL]� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�.XUXOXQGDQ�HWLN�NXUXO�RQD\Õ�
DOÕQPÕúWÕU��7DULK�������������NDUDU�QR��������
Hasta Onam Formu:
dDOÕúPD� UHWURVSHNWLI� ROGX÷X� LoLQ� D\GÕQODWÕOPÕú� RQDP� IRUPX�
GROGXUXOPDPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU�NDYUDP�±�+�'���)�)�(���7DVDUÕP�±�+�'���)�%��)�)�(���'HQH�
WOHPH�GDQÕúPDQOÕN� ±� )�%��� )�)�(���9HUL� WRSODPD� YH\D� LúOHPH� ±�
+�'���)�%���$QDOL]�<RUXP�±�+�'���)�%���)�)�(���/LWHUDW�U�WDUDPD�
±�+�'���<D]DQ�±�+�'���(OHúWLUHO�LQFHOHPH�±�+�'���)�%���)�)�(�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHNOHUL�oÕNDU�oDWÕúPDVÕ�\RNWXU��

Finansal Destek: 
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU��

<):<1̪5)
%X�oDOÕúPDGD�.%+�RODQ�KDVWDODU�DUDVÕQGD�9'�HNVLNOL÷L�RODQODU�
GD�SURWHLQ�UL�G�]H\LQLQ�GDKD�\�NVHN�ROGX÷X�VDSWDQGÕ��.%+�LOH�
EHUDEHU�QHIURWLN�G�]H\LQ�DOWÕQGD�SURWHLQ�ULVL�RODQ�ELUH\OHUGH�GH�
LOLúNLQLQ� NRUXQGX÷X� J|]OHQGL�� 9'� G�]H\LQH� J|UH� ROXúWXUXODQ�
JUXSODU�DUDVÕQGD�LQIODPDWXYDU�EHOLUWHoOHUGHQ�&53��1/2�YH�3/2�
GH÷HUOHULQGH� IDUN� VDSWDQPDGÕ�� 3URWHLQ�UL� PLNWDUÕ� QHIURWLN�
G�]H\LQ� DOWÕQGD� RODQ� JUXSWD� 9'� G�]H\L� LOH� VSRW� LGUDU�
SURWHLQ�NUHDWLQLQ�RUDQÕ�DUDVÕQGD�QHJDWLI�NRUHODV\RQ�VDSWDQGÕ�
hONHPL]GH� .%+� YH� HúOLN� HGHQ� KDVWDOÕNODUÕQ� SUHYDODQVÕQÕQ�
LQFHOHQGL÷L�&5(',7�oDOÕúPDVÕQGD��\HWLúNLQ�SRS�ODV\RQGD�.%+�
SUHYHODQVÕ�������RODUDN�UDSRUODQPÕúWÕU��%X�KDVWDODUÕQ�\DNODúÕN�
���¶�Q�Q� HYUH� ����.%+� KDVWDVÕ� ROGX÷X� VDSWDQPÕúWÕU� ������ %X�
YHULOHU�.%+¶QÕQ��ONHPL]GH�|QHPOL�ELU�VD÷OÕN�VRUXQX�ROGX÷XQD�
LúDUHW�HWPHNWHGLU�
g]HOOLNOH� 6'%<� KDVWDODUÕQGD� ROPDN� �]HUH� .%+� KDVWDODUÕQGD�
NURQLN� LQIODPDV\RQ� ROGXNoD� VÕNWÕU�� 2UJDQL]PDGD� RNVLGDQ� YH�
DQWL�RNVLGDQ� VLVWHPOHU� DUDVÕQGD� GHQJH� YDUGÕU�� %X� GHQJHQLQ�
RNVLGDV\RQ� OHKLQH� ER]XOPDVÕ� QHWLFHVLQGH� UHDNWLI� RNVLMHQ�
�U�QOHUL� RUWDPGD� DUWDU� YH� K�FUHVHO� KDVDU� PH\GDQD� JHOLU�� %X�
GXUXP� RNVLGDWLI� VWUHV� RODUDN� WDQÕPODQPDNWDGÕU�� %LUoRN�
KDVWDOÕ÷ÕQ� SDWRJHQH]LQGH� NULWLN� |QHPH� VDKLS� ELU� ROD\GÕU� ������
.URQLN� LQIODPDV\RQ�� �UHPL�� DUWDQ� SURLQIODPDWXYDU� VLWRNLQ�
G�]H\OHUL�� NDUERQLO� VWUHV�� RNVLGDWLI� VWUHV�� DUWPÕú� LQIHNVL\RQ�
VÕNOÕ÷Õ�� SURWHLQ�HQHUML� ND\EÕ�YH� DUWPÕú�NDUGL\RYDVN�OHU� ULVN� LOH�
LOLúNLOLGLU� ����� �����$NXW� ID]� \DQÕWÕ�� LQIODPDV\RQD� HúOLN� HGHQ�
WHPHO�IL]\RSDWRORMLN�ROD\GÕU�������1|WURILOOHU�YDVN�OHU�HQGRWHOGH�
KDVDU� ROXúWXUDQ� PROHN�OOHU� VDOJÕODUNHQ� OHQIRVLWOHULQ�
LQIODPDV\RQX� G�]HQOH\LFL� YH� DQWL�DWHURVNOHURWLN� |]HOOLNOHUL�
YDUGÕU� ������ 1/2¶QXQ� VLVWHPLN� LQIODPDV\RQ� GXUXPXQGD�
SURJQRVWLN�|QHPL�ROGX÷X�J|VWHULOPLúWLU����������1/2¶QXQ�ED]Õ�
PDOLJQLWHOHUGH� PRUWDOLWH� YH� Q�NV� ULVNLQL� EHOLUOHPH� DPDFÕ� LOH�
NXOODQÕODELOHFHN�PDOL\HW�HWNLQ�ELU�EHOLUWHo�ROGX÷X�GD�EHOLUWLOPHN�
WHGLU� ��������������.DUGL\RYDVN�OHU�oDOÕúPDODUGD� LVH�PL\RNDUG�
HQIDUNW�V�� YH� NDOS� \HWPH]OL÷L� RODQODUGD� PRUWDOLWH� SUHGLNW|U��
RODELOHFH÷L�ELOGLULOPLúWLU� ����������%LUoRN�oDOÕúPDGD�1/2¶QXQ�
IDUNOÕ� LQIODPDWXYDU� EHOLUWHoOHUOH� NRUHODV\RQX� ROGX÷X� J|VWHULO��
PLúWLU��$\UÕFD�VRQ�\ÕOODUGD�\DSÕODQ�ED]Õ�oDOÕúPDODUGD��1/2¶QXQ�
.%+�RODQ�KDVWDODUGD�SURJUHV\RQ�\|Q�QGHQ�PDMRU�ELU�SUHGLNW|U�
RODELOHFH÷L�EHOLUWLOPHNWHGLU���������

.%+�RODQ�KDVWDODUGD�NDUGL\RYDVN�OHU� KDVWDOÕN� ULVNL� ������NDW�
DUWPÕú�ROXS�PRUWDOLWHQLQ�HQ�|QHPOL�QHGHQLGLU�������*HOHQHNVHO�
NDUGL\RYDVN�OHU�ULVN�IDNW|UOHUL��'L\DEHWHV�PHOOLWXV��'0���KLSHU�
WDQVL\RQ� �+7��� KLSHUOLSLGHPL� YV��� .%+¶GD� \�NVHN� NDUGL\R�
YDVN�OHU� ULVNL� DoÕNODPDNWD� \HWHUVL]� NDOPDNWDGÕU�� .%+� RODQ�
KDVWDODUGD� DUWDQ� LQIODPDV\RQ� YH� RNVLGDWLI� VWUHVLQ� NDUGL\R�
YDVN�OHU�PRUWDOLWH�LOH�LOLúNLOL�ROGX÷X�J|VWHULOPLúWLU��������%LUoRN�
oDOÕúPDGD�1/2�YH�3/2¶QXQ�GL÷HU�LQIODPDWXYDU�SDUDPHWHUOHUOH�
�&53��KV�&53�YH�,/����NRUHODV\RQX�VDSWDQPÕúWÕU���������������
%X�oDOÕúPDGD�HYUH���.%+�RODQ�KDVWDODUGD�HYUH���YH��¶H�J|UH�
GDKD� G�ú�N� 1/2� GH÷HUOHUL� VDSWDQGÕ�� (YUH� �� YH� HYUH� �� .%+�
KDVWDODUÕQGD� LVH� 1/2� EHQ]HU� VDSWDQGÕ� �S�� �������� %X� VRQXo��
.%+�KDVWDODUÕQGD�LOHUL�HYUHOHUGH�NURQLN�LQIODPDV\RQXQ�DUWÕ÷ÕQÕ�
GHVWHNOHU�QLWHOLNWHGLU��
.%+�RODQ�KDVWDODUGD�9'�HNVLNOL÷LQLQ�ROGXNoD�VÕN�ROGX÷X�SUHGL�
\DOL]�� KHPRGL\DOL]� �+'�� YH� SHULWRQ� GL\DOL]L� �3'�� KDVWDODUÕQÕ�
LoHUHQ�oDOÕúPDODUGD�J|VWHULOPLúWLU����������%X�oDOÕúPDGD�VXERS�

WLPDO�9'�G�]H\LQH�VDKLS�KDVWD�RUDQÕ�����ROXS�VRQXoODU�OLWHUDW�U�
YHULOHUL� LOH� EHQ]HUGLU��$\UÕFD� WDKPLQL� *)+¶QÕQ�9'� G�]H\L� LOH�
SR]LWLI�NRUHODV\RQ�J|VWHUGL÷L�VDSWDQGÕ��U���������S���������%X�GD�
.%+�SURJUHVH�ROGXNoD�GDKD�G�ú�N�9'�G�]H\OHUL�J|U�OG�÷�Q��
J|VWHUPHNWHGLU�

����¶OL� \ÕOODUGD� 9'¶QLQ� VDGHFH� NHPLN�� NDOVL\XP� YH� IRVIRU�
PHWDEROL]PDVÕ� LOH� LOLúNLOL� ROGX÷X� G�ú�Q�OPHNWH\GL�� $QFDN�
DUDúWÕUPDODU�VRQXFXQGD�YLWDPLQ�'�UHVHSW|U�Q�Q��9'5��ELUoRN�
IDUNOÕ� GRNXGD� �RYHU�� WHVWLV�� PHPH�� SURVWDW�� DNFL÷HU�� SODVHQWD��
ED÷ÕUVDN��ED÷ÕúÕNOÕN�VLVWHPL�K�FUHOHUL�YV���J|VWHULOPHVLQGHQ�VRQUD�
RUJDQL]PDGD� ELUoRN� J|UHYL� ROGX÷X� DQODúÕOPÕúWÕU� ������ %LUoRN�
DUDúWÕUPDGD�9'¶QLQ�LPP�Q�VLVWHPGH�URO��J|VWHULOPLúWLU���������
�����9'¶QLQ�LQIODPDV\RQ�LOH�LOLúNLVL�ELUoRN�oDOÕúPDGD�J|VWHULOPLú�
ROPDNOD� EHUDEHU� LOLúNL\L� J|VWHUHPH\HQ� oDOÕúPDODU� GD� YDUGÕU��
0LUFKL�YH�DUN�¶QÕQ�3'�YH�+'�KDVWDODUÕ�LOH�\DSWÕ÷Õ�oDOÕúPDGD�+'�
KDVWDODUÕQGD� VHUXP� 9'� G�]H\LQLQ� 1/2� YH� \�NVHN� GX\DUOÕNOÕ�
&53��KV�&53��LOH�LOLúNLVL�VDSWDQPÕúWÕU��'�ú�N�VHUXP�9'�G�]H\L�
RODQ�KDVWDODUGD�GDKD�\�NVHN�1/2�YH�KV�&53�GH÷HUOHUL�VDSWDQ�
PÕúWÕU� ������ $NEDV� YH� DUN�¶QÕQ� VHUXP� NUHDWLQLQ� G�]H\L� �����
PJ�G/�RODQ�WRSODP������KDVWD�LOH�\DSWÕ÷Õ�oDOÕúPDGD�VHUXP�9'�
VHYL\HVL�G�ú�N�RODQ�JUXSWD�GDKD�\�NVHN�1/2�YH�3/2�GH÷HUOHUL�
VDSWDPÕúWÕU� ������ )DUNOÕ� ELU� oDOÕúPDGD� LVH� QH� .%+¶Õ� ROPD\DQ�
ELUH\OHUGH� QH� GH� .%+¶Õ� RODQ� ELUH\OHUGH� VHUXP� 9'� G�]H\L�
LQIODPDWXYDU� EHOLUWHoOHU� LOH� LOLúNLOL� EXOXQPDPÕúWÕU� ������ %X�
oDOÕúPDGD��9'� HNVLNOL÷L�� \HWHUVL]OL÷L� YH� QRUPDO�9'� G�]H\LQH�
VDKLS�KDVWDODU�DUDVÕQGD�1/2��3/2�YH�&53�G�]H\OHUL�DoÕVÕQGDQ�
IDUN� VDSWDQPDGÕ�� $\UÕFD� VHUXP� 9'� G�]H\L� LOH� LQIODPDWXYDU�
EHOLUWHoOHU� DUDVÕQGD� NRUHODV\RQ� VDSWDQPDGÕ��dDOÕúPDPÕ]GD�9'�
G�]H\L�LOH�LQIODPDV\RQ�EHOLUWHoOHUL�DUDVÕQGD�LOLúNL�J|VWHULOHPHGL��

3URWHLQ�UL�� .%+¶GD� KDVWDOÕN� SURJUHV\RQ� IDNW|UOHUL� DUDVÕQGD�
WDQÕPODQPÕú�ROPDNOD�EHUDEHU�D]DOWÕOPDVÕ�KDVWDOÕ÷ÕQ�LOHUOHPHVLQL�
\DYDúODWPDN� YH\D� |QOHPHN� \|Q�QGHQ� |QHP� DU]� HWPHNWHGLU�
���������3URWHLQ�ULQLQ�NURQLN�E|EUHN�\HWPH]OL÷LQH�LOHUOHPH�ULVNL�
LOH�J�oO��ELU�LOLúNLVL�YDUGÕU�������5HQLQ�DQML\RWHQVLQ�DOGRVWHURQ�
VLVWHPL� �5$$6�� EORN|UOHUL� >DQML\RWHQVLQ� UHVHSW|U� EORN|UOHUL�
�$5%��YH�DQML\RWHQVLQ�G|Q�úW�U�F��HQ]LP�LQKLELW|UOHUL��$&(ø�@�
SURWHLQ�UL\L� D]DOWPDNWD� YH� NURQLN� E|EUHN� KDVWDOÕ÷ÕQÕQ� SURJ��
UHV\RQXQX�\DYDúODWPDNWDGÕU�������0RPHQL�YH�DUN��\DSWÕNODUÕ�ELU�
oDOÕúPDGD�9'� HNVLNOL÷L� YH\D�9'� \HWHUVL]OL÷L� RODQ� WLS� �� '0�
KDVWDODUÕQGD�9'� UHSODVPDQÕQÕ� SODVHER� LOH� NDUúÕODúWÕUPÕúODUGÕU��
6|]�NRQXVX� oDOÕúPDGD�9'� UHSODVPDQÕQÕQ� SURWHLQ�UL\L� D]DOWÕ÷Õ�
J|VWHULOPLúWLU� ������ %DúND� ELU� oDOÕúPDGD� GL\DEHWLN� QHIURSDWL�
�'1��WDQÕVÕ�LOH�WDNLS�HGLOHQ�YH�5$$6�EORN|U��NXOODQPDNWD�RODQ�
KDVWDODUGD� RUDO� NROHNDOVLIHURO� LOH� 9'� G�]H\LQL� G�]HOWPHQLQ�
DOEXPLQ�UL\L� D]DOWÕ÷Õ� J|VWHULOPLúWLU� ������ +XDQJ� YH� DUN�¶QÕQ�
\DSWÕ÷Õ� oDOÕúPDGD� QHIURSDWLVL� RODQ� '0� KDVWDODUÕ� QRUPRDOEX�
PLQ�ULN�'0�KDVWDODUÕ� LOH�NDUúÕODúWÕUÕOPÕú�ROXS�QHIURSDWLVL�RODQ�
KDVWDODUGD� 9'� G�]H\OHUL� GDKD� G�ú�N� VDSWDQPÕúWÕU� ������$\QÕ�
oDOÕúPDGD�9'�G�]H\L�G�ú�N�YH�'1�RODQODUGD�����,8�J�Q�RUDO�
NROHNDOVLIHURO�YHULOPLú�YH���D\OÕN�V�UHoWH�DOEXPLQ�ULQLQ�D]DOGÕ÷Õ�
J|U�OP�úW�U�������
%X�oDOÕúPDGD��.%+�RODQODUGD�\DSÕODQ�DQDOL]OHUGH�JUXS����JUXS���
YH�JUXS���NDUúÕODúWÕUÕOGÕ÷ÕQGD�VSRW�LGUDUGD�SURWHLQ�NUHDWLQLQ�RUDQÕ�
HQ�D]�LNL�JUXSWD�IDUNOÕ�VDSWDQGÕ��<DSÕODQ�LNLOL�DQDOL]OHUGH�LVH�JUXS�
�¶GH�VSRW�LGUDU�SURWHLQ�NUHDWLQLQ�RUDQÕ�KHP�JUXS���KHP�GH�JUXS�
�¶WHQ�GDKD�\�NVHNWL��*UXS�����VSRW�LGUDU�SURWHLQ�NUHDWLQLQ�RUDQÕ�
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BULGULAR
(YUH���.%+�� HYUH� ��.%+�YH�KHQ�]� UHQDO� UHSODVPDQ� WHGDYLVL�
DOPD\DQ�HYUH���.%+�JUXSODUÕ�VÕUDVÕ�LOH����������YH����KDVWDGDQ�
ROXúPDNWDGÕU��<Dú�YH�FLQVL\HW�GD÷ÕOÕPÕ�\|Q�QGHQ�JUXSODU�DUDVÕQ�
GD�IDUN�VDSWDQPDGÕ��.%+�JUXSODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕQGD�&53�
GH÷HUOHUL�DUDVÕQGD�IDUN�\RNNHQ��S!�������1/2�GH÷HULQLQ�HYUH���
.%+� KDVWDODUÕQGD�� KHP� HYUH� �� �S ������� KHP� GH� HYUH� ��
�S �������.%+�KDVWDODUÕQGDQ�G�ú�N�ROGX÷X�J|U�OG���+DVWDODUÕQ�
GHPRJUDILN�YH�ODERUDWXYDU�YHULOHUL�7DEOR�,¶GH�YHULOGL��

Tablo I: +DVWDODUÕQ�GHPRJUDILN�YH�ODERUDWXYDU�YHULOHUL

7RSODP� ��� ������ KDVWDGD� 9'� G�]H\L� HNVLNOL÷L� �JUXS� ���
VDSWDQÕUNHQ�� ���� ������ KDVWDGD�9'� \HWHUVL]OL÷L� �JUXS� ���� ���
������KDVWDGD� LVH�9'�G�]H\L�QRUPDO� �JUXS����VDSWDQGÕ��.%+�
JUXSODUÕ�DUDVÕQGD�9'�HNVLNOL÷LQLQ�VÕNOÕ÷Õ�\|Q�QGHQ�IDUN�VDSWDQ�
PDGÕ��S �������7DEOR�,,���

Tablo II: .URQLN�E|EUHN�KDVWDOÕ÷Õ�HYUHOHULQH�J|UH�YLWDPLQ�'�GXUXPX

9'�G�]H\LQH�J|UH�ROXúWXUXODQ�JUXS����JUXS���YH�JUXS���DUDVÕQGD�
&53��1/2�YH�3/2�GH÷HUOHULQGH�IDUN�VDSWDQPDGÕ��S!�������6SRW�
LGUDUGD� SURWHLQ�NUHDWLQLQ� RUDQÕ�� JUXS� �¶GH� KHP� JUXS� �¶GHQ�
�6ÕUDVÕ� LOH� ����� PJ�PJ� ������������� ����� PJ�PJ� ����������
S �������KHP�GH�JUXS��¶GHQ��6ÕUDVÕ�LOH������PJ�PJ��������������
�����PJ�PJ� ������������ S��������\�NVHN� VDSWDQGÕ��*UXS��� LOH�
JUXS���DUDVÕQGD�LVH�VSRW�LGUDUGD�SURWHLQ�NUHDWLQLQ�RUDQÕ�EHQ]HUGL�
�6ÕUDVÕ� LOH� ����� PJ�PJ� ����������� ����� PJ�PJ� �����������
S ��������7DEOR�,,,���

Tablo III: 9LWDPLQ�'�G�]H\LQH�J|UH�LQIODPDWXYDU�SDUDPHWUHOHU�YH�SURWHLQ�UL�PLNWDUÕ�

9'� G�]H\L� LOH� VSRW� LGUDUGD� SURWHLQ�NUHDWLQLQ� RUDQÕ� DUDVÕQGD�
QHJDWLI�NRUHODV\RQ�ROGX÷X�J|U�OG���U����������S��������
3URWHLQ�ULVL� QHIURWLN� G�]H\LQ� DOWÕQGD� RODQ� KDVWDODU� �VSRW� LGUDU�
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*UXS� �¶GH� VSRW� LGUDU� SURWHLQ�NUHDWLQLQ� RUDQÕ� KHP� JUXS� �¶GHQ�
�6ÕUDVÕ�LOH������PJ�PJ��������������������PJ�PJ����������������
S �������KHP�GH�JUXS��¶GHQ��6ÕUDVÕ�LOH������PJ�PJ���������������
������������������S �������\�NVHN�VDSWDQGÕ��*UXS���LOH�JUXS���
DUDVÕQGD� �VÕUDVÕ� LOH� ����� PJ�PJ� � ������������� ����� PJ�PJ�
�������������S ������IDUN�VDSWDQPDGÕ��7DEOR�,9��

Tablo IV: 1HIURWLN�G�]H\LQ�DOWÕQGD�SURWHLQ�ULVL�RODQODUGD�9LWDPLQ�'�G�]H\LQH�
J|UH�SURWHLQ�UL�PLNWDUÕ

� 3URWHLQ�UL� PLNWDUÕ� QHIURWLN� G�]H\LQ� DOWÕQGD� RODQ� JUXSWD� 9'�
G�]H\L� LOH� VSRW� LGUDU� SURWHLQ�NUHDWLQLQ� RUDQÕ� DUDVÕQGD� QHJDWLI�
NRUHODV\RQ��U����������S��������VDSWDQGÕ�
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<):<1̪5)
%X�oDOÕúPDGD�.%+�RODQ�KDVWDODU�DUDVÕQGD�9'�HNVLNOL÷L�RODQODU�
GD�SURWHLQ�UL�G�]H\LQLQ�GDKD�\�NVHN�ROGX÷X�VDSWDQGÕ��.%+�LOH�
EHUDEHU�QHIURWLN�G�]H\LQ�DOWÕQGD�SURWHLQ�ULVL�RODQ�ELUH\OHUGH�GH�
LOLúNLQLQ� NRUXQGX÷X� J|]OHQGL�� 9'� G�]H\LQH� J|UH� ROXúWXUXODQ�
JUXSODU�DUDVÕQGD�LQIODPDWXYDU�EHOLUWHoOHUGHQ�&53��1/2�YH�3/2�
GH÷HUOHULQGH� IDUN� VDSWDQPDGÕ�� 3URWHLQ�UL� PLNWDUÕ� QHIURWLN�
G�]H\LQ� DOWÕQGD� RODQ� JUXSWD� 9'� G�]H\L� LOH� VSRW� LGUDU�
SURWHLQ�NUHDWLQLQ�RUDQÕ�DUDVÕQGD�QHJDWLI�NRUHODV\RQ�VDSWDQGÕ�
hONHPL]GH� .%+� YH� HúOLN� HGHQ� KDVWDOÕNODUÕQ� SUHYDODQVÕQÕQ�
LQFHOHQGL÷L�&5(',7�oDOÕúPDVÕQGD��\HWLúNLQ�SRS�ODV\RQGD�.%+�
SUHYHODQVÕ�������RODUDN�UDSRUODQPÕúWÕU��%X�KDVWDODUÕQ�\DNODúÕN�
���¶�Q�Q� HYUH� ����.%+� KDVWDVÕ� ROGX÷X� VDSWDQPÕúWÕU� ������ %X�
YHULOHU�.%+¶QÕQ��ONHPL]GH�|QHPOL�ELU�VD÷OÕN�VRUXQX�ROGX÷XQD�
LúDUHW�HWPHNWHGLU�
g]HOOLNOH� 6'%<� KDVWDODUÕQGD� ROPDN� �]HUH� .%+� KDVWDODUÕQGD�
NURQLN� LQIODPDV\RQ� ROGXNoD� VÕNWÕU�� 2UJDQL]PDGD� RNVLGDQ� YH�
DQWL�RNVLGDQ� VLVWHPOHU� DUDVÕQGD� GHQJH� YDUGÕU�� %X� GHQJHQLQ�
RNVLGDV\RQ� OHKLQH� ER]XOPDVÕ� QHWLFHVLQGH� UHDNWLI� RNVLMHQ�
�U�QOHUL� RUWDPGD� DUWDU� YH� K�FUHVHO� KDVDU� PH\GDQD� JHOLU�� %X�
GXUXP� RNVLGDWLI� VWUHV� RODUDN� WDQÕPODQPDNWDGÕU�� %LUoRN�
KDVWDOÕ÷ÕQ� SDWRJHQH]LQGH� NULWLN� |QHPH� VDKLS� ELU� ROD\GÕU� ������
.URQLN� LQIODPDV\RQ�� �UHPL�� DUWDQ� SURLQIODPDWXYDU� VLWRNLQ�
G�]H\OHUL�� NDUERQLO� VWUHV�� RNVLGDWLI� VWUHV�� DUWPÕú� LQIHNVL\RQ�
VÕNOÕ÷Õ�� SURWHLQ�HQHUML� ND\EÕ�YH� DUWPÕú�NDUGL\RYDVN�OHU� ULVN� LOH�
LOLúNLOLGLU� ����� �����$NXW� ID]� \DQÕWÕ�� LQIODPDV\RQD� HúOLN� HGHQ�
WHPHO�IL]\RSDWRORMLN�ROD\GÕU�������1|WURILOOHU�YDVN�OHU�HQGRWHOGH�
KDVDU� ROXúWXUDQ� PROHN�OOHU� VDOJÕODUNHQ� OHQIRVLWOHULQ�
LQIODPDV\RQX� G�]HQOH\LFL� YH� DQWL�DWHURVNOHURWLN� |]HOOLNOHUL�
YDUGÕU� ������ 1/2¶QXQ� VLVWHPLN� LQIODPDV\RQ� GXUXPXQGD�
SURJQRVWLN�|QHPL�ROGX÷X�J|VWHULOPLúWLU����������1/2¶QXQ�ED]Õ�
PDOLJQLWHOHUGH� PRUWDOLWH� YH� Q�NV� ULVNLQL� EHOLUOHPH� DPDFÕ� LOH�
NXOODQÕODELOHFHN�PDOL\HW�HWNLQ�ELU�EHOLUWHo�ROGX÷X�GD�EHOLUWLOPHN�
WHGLU� ��������������.DUGL\RYDVN�OHU�oDOÕúPDODUGD� LVH�PL\RNDUG�
HQIDUNW�V�� YH� NDOS� \HWPH]OL÷L� RODQODUGD� PRUWDOLWH� SUHGLNW|U��
RODELOHFH÷L�ELOGLULOPLúWLU� ����������%LUoRN�oDOÕúPDGD�1/2¶QXQ�
IDUNOÕ� LQIODPDWXYDU� EHOLUWHoOHUOH� NRUHODV\RQX� ROGX÷X� J|VWHULO��
PLúWLU��$\UÕFD�VRQ�\ÕOODUGD�\DSÕODQ�ED]Õ�oDOÕúPDODUGD��1/2¶QXQ�
.%+�RODQ�KDVWDODUGD�SURJUHV\RQ�\|Q�QGHQ�PDMRU�ELU�SUHGLNW|U�
RODELOHFH÷L�EHOLUWLOPHNWHGLU���������

.%+�RODQ�KDVWDODUGD�NDUGL\RYDVN�OHU� KDVWDOÕN� ULVNL� ������NDW�
DUWPÕú�ROXS�PRUWDOLWHQLQ�HQ�|QHPOL�QHGHQLGLU�������*HOHQHNVHO�
NDUGL\RYDVN�OHU�ULVN�IDNW|UOHUL��'L\DEHWHV�PHOOLWXV��'0���KLSHU�
WDQVL\RQ� �+7��� KLSHUOLSLGHPL� YV��� .%+¶GD� \�NVHN� NDUGL\R�
YDVN�OHU� ULVNL� DoÕNODPDNWD� \HWHUVL]� NDOPDNWDGÕU�� .%+� RODQ�
KDVWDODUGD� DUWDQ� LQIODPDV\RQ� YH� RNVLGDWLI� VWUHVLQ� NDUGL\R�
YDVN�OHU�PRUWDOLWH�LOH�LOLúNLOL�ROGX÷X�J|VWHULOPLúWLU��������%LUoRN�
oDOÕúPDGD�1/2�YH�3/2¶QXQ�GL÷HU�LQIODPDWXYDU�SDUDPHWHUOHUOH�
�&53��KV�&53�YH�,/����NRUHODV\RQX�VDSWDQPÕúWÕU���������������
%X�oDOÕúPDGD�HYUH���.%+�RODQ�KDVWDODUGD�HYUH���YH��¶H�J|UH�
GDKD� G�ú�N� 1/2� GH÷HUOHUL� VDSWDQGÕ�� (YUH� �� YH� HYUH� �� .%+�
KDVWDODUÕQGD� LVH� 1/2� EHQ]HU� VDSWDQGÕ� �S�� �������� %X� VRQXo��
.%+�KDVWDODUÕQGD�LOHUL�HYUHOHUGH�NURQLN�LQIODPDV\RQXQ�DUWÕ÷ÕQÕ�
GHVWHNOHU�QLWHOLNWHGLU��
.%+�RODQ�KDVWDODUGD�9'�HNVLNOL÷LQLQ�ROGXNoD�VÕN�ROGX÷X�SUHGL�
\DOL]�� KHPRGL\DOL]� �+'�� YH� SHULWRQ� GL\DOL]L� �3'�� KDVWDODUÕQÕ�
LoHUHQ�oDOÕúPDODUGD�J|VWHULOPLúWLU����������%X�oDOÕúPDGD�VXERS�

WLPDO�9'�G�]H\LQH�VDKLS�KDVWD�RUDQÕ�����ROXS�VRQXoODU�OLWHUDW�U�
YHULOHUL� LOH� EHQ]HUGLU��$\UÕFD� WDKPLQL� *)+¶QÕQ�9'� G�]H\L� LOH�
SR]LWLI�NRUHODV\RQ�J|VWHUGL÷L�VDSWDQGÕ��U���������S���������%X�GD�
.%+�SURJUHVH�ROGXNoD�GDKD�G�ú�N�9'�G�]H\OHUL�J|U�OG�÷�Q��
J|VWHUPHNWHGLU�

����¶OL� \ÕOODUGD� 9'¶QLQ� VDGHFH� NHPLN�� NDOVL\XP� YH� IRVIRU�
PHWDEROL]PDVÕ� LOH� LOLúNLOL� ROGX÷X� G�ú�Q�OPHNWH\GL�� $QFDN�
DUDúWÕUPDODU�VRQXFXQGD�YLWDPLQ�'�UHVHSW|U�Q�Q��9'5��ELUoRN�
IDUNOÕ� GRNXGD� �RYHU�� WHVWLV�� PHPH�� SURVWDW�� DNFL÷HU�� SODVHQWD��
ED÷ÕUVDN��ED÷ÕúÕNOÕN�VLVWHPL�K�FUHOHUL�YV���J|VWHULOPHVLQGHQ�VRQUD�
RUJDQL]PDGD� ELUoRN� J|UHYL� ROGX÷X� DQODúÕOPÕúWÕU� ������ %LUoRN�
DUDúWÕUPDGD�9'¶QLQ�LPP�Q�VLVWHPGH�URO��J|VWHULOPLúWLU���������
�����9'¶QLQ�LQIODPDV\RQ�LOH�LOLúNLVL�ELUoRN�oDOÕúPDGD�J|VWHULOPLú�
ROPDNOD� EHUDEHU� LOLúNL\L� J|VWHUHPH\HQ� oDOÕúPDODU� GD� YDUGÕU��
0LUFKL�YH�DUN�¶QÕQ�3'�YH�+'�KDVWDODUÕ�LOH�\DSWÕ÷Õ�oDOÕúPDGD�+'�
KDVWDODUÕQGD� VHUXP� 9'� G�]H\LQLQ� 1/2� YH� \�NVHN� GX\DUOÕNOÕ�
&53��KV�&53��LOH�LOLúNLVL�VDSWDQPÕúWÕU��'�ú�N�VHUXP�9'�G�]H\L�
RODQ�KDVWDODUGD�GDKD�\�NVHN�1/2�YH�KV�&53�GH÷HUOHUL�VDSWDQ�
PÕúWÕU� ������ $NEDV� YH� DUN�¶QÕQ� VHUXP� NUHDWLQLQ� G�]H\L� �����
PJ�G/�RODQ�WRSODP������KDVWD�LOH�\DSWÕ÷Õ�oDOÕúPDGD�VHUXP�9'�
VHYL\HVL�G�ú�N�RODQ�JUXSWD�GDKD�\�NVHN�1/2�YH�3/2�GH÷HUOHUL�
VDSWDPÕúWÕU� ������ )DUNOÕ� ELU� oDOÕúPDGD� LVH� QH� .%+¶Õ� ROPD\DQ�
ELUH\OHUGH� QH� GH� .%+¶Õ� RODQ� ELUH\OHUGH� VHUXP� 9'� G�]H\L�
LQIODPDWXYDU� EHOLUWHoOHU� LOH� LOLúNLOL� EXOXQPDPÕúWÕU� ������ %X�
oDOÕúPDGD��9'� HNVLNOL÷L�� \HWHUVL]OL÷L� YH� QRUPDO�9'� G�]H\LQH�
VDKLS�KDVWDODU�DUDVÕQGD�1/2��3/2�YH�&53�G�]H\OHUL�DoÕVÕQGDQ�
IDUN� VDSWDQPDGÕ�� $\UÕFD� VHUXP� 9'� G�]H\L� LOH� LQIODPDWXYDU�
EHOLUWHoOHU� DUDVÕQGD� NRUHODV\RQ� VDSWDQPDGÕ��dDOÕúPDPÕ]GD�9'�
G�]H\L�LOH�LQIODPDV\RQ�EHOLUWHoOHUL�DUDVÕQGD�LOLúNL�J|VWHULOHPHGL��

3URWHLQ�UL�� .%+¶GD� KDVWDOÕN� SURJUHV\RQ� IDNW|UOHUL� DUDVÕQGD�
WDQÕPODQPÕú�ROPDNOD�EHUDEHU�D]DOWÕOPDVÕ�KDVWDOÕ÷ÕQ�LOHUOHPHVLQL�
\DYDúODWPDN� YH\D� |QOHPHN� \|Q�QGHQ� |QHP� DU]� HWPHNWHGLU�
���������3URWHLQ�ULQLQ�NURQLN�E|EUHN�\HWPH]OL÷LQH�LOHUOHPH�ULVNL�
LOH�J�oO��ELU�LOLúNLVL�YDUGÕU�������5HQLQ�DQML\RWHQVLQ�DOGRVWHURQ�
VLVWHPL� �5$$6�� EORN|UOHUL� >DQML\RWHQVLQ� UHVHSW|U� EORN|UOHUL�
�$5%��YH�DQML\RWHQVLQ�G|Q�úW�U�F��HQ]LP�LQKLELW|UOHUL��$&(ø�@�
SURWHLQ�UL\L� D]DOWPDNWD� YH� NURQLN� E|EUHN� KDVWDOÕ÷ÕQÕQ� SURJ��
UHV\RQXQX�\DYDúODWPDNWDGÕU�������0RPHQL�YH�DUN��\DSWÕNODUÕ�ELU�
oDOÕúPDGD�9'� HNVLNOL÷L� YH\D�9'� \HWHUVL]OL÷L� RODQ� WLS� �� '0�
KDVWDODUÕQGD�9'� UHSODVPDQÕQÕ� SODVHER� LOH� NDUúÕODúWÕUPÕúODUGÕU��
6|]�NRQXVX� oDOÕúPDGD�9'� UHSODVPDQÕQÕQ� SURWHLQ�UL\L� D]DOWÕ÷Õ�
J|VWHULOPLúWLU� ������ %DúND� ELU� oDOÕúPDGD� GL\DEHWLN� QHIURSDWL�
�'1��WDQÕVÕ�LOH�WDNLS�HGLOHQ�YH�5$$6�EORN|U��NXOODQPDNWD�RODQ�
KDVWDODUGD� RUDO� NROHNDOVLIHURO� LOH� 9'� G�]H\LQL� G�]HOWPHQLQ�
DOEXPLQ�UL\L� D]DOWÕ÷Õ� J|VWHULOPLúWLU� ������ +XDQJ� YH� DUN�¶QÕQ�
\DSWÕ÷Õ� oDOÕúPDGD� QHIURSDWLVL� RODQ� '0� KDVWDODUÕ� QRUPRDOEX�
PLQ�ULN�'0�KDVWDODUÕ� LOH�NDUúÕODúWÕUÕOPÕú�ROXS�QHIURSDWLVL�RODQ�
KDVWDODUGD� 9'� G�]H\OHUL� GDKD� G�ú�N� VDSWDQPÕúWÕU� ������$\QÕ�
oDOÕúPDGD�9'�G�]H\L�G�ú�N�YH�'1�RODQODUGD�����,8�J�Q�RUDO�
NROHNDOVLIHURO�YHULOPLú�YH���D\OÕN�V�UHoWH�DOEXPLQ�ULQLQ�D]DOGÕ÷Õ�
J|U�OP�úW�U�������
%X�oDOÕúPDGD��.%+�RODQODUGD�\DSÕODQ�DQDOL]OHUGH�JUXS����JUXS���
YH�JUXS���NDUúÕODúWÕUÕOGÕ÷ÕQGD�VSRW�LGUDUGD�SURWHLQ�NUHDWLQLQ�RUDQÕ�
HQ�D]�LNL�JUXSWD�IDUNOÕ�VDSWDQGÕ��<DSÕODQ�LNLOL�DQDOL]OHUGH�LVH�JUXS�
�¶GH�VSRW�LGUDU�SURWHLQ�NUHDWLQLQ�RUDQÕ�KHP�JUXS���KHP�GH�JUXS�
�¶WHQ�GDKD�\�NVHNWL��*UXS�����VSRW�LGUDU�SURWHLQ�NUHDWLQLQ�RUDQÕ�
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LOLúNLVLQL�LQFHOH\HQ�ED]Õ�oDOÕúPDODUGD�EX�LOLúNL�J|VWHULOPLú��ED]Õ�
oDOÕúPDODUGD�LVH�J|VWHULOHPHPLúWLU�������������������%X�oDOÕúPD�
GD�.%+�RODQODUGD�VHUXP�9'�G�]H\L�LOH�LQIODPDWXYDU�EHOLUWHoOHU�
DUDVÕQGD� IDUN� VDSWDQPDGÕ�� .%+� RODQ� KDVWDODU� DUDVÕQGD� 9'�
HNVLNOL÷L� RODQODUGD� SURWHLQ�ULQLQ� GDKD� ID]OD� ROGX÷X� VDSWDQGÕ��
$\UÕFD�9'�G�]H\L� LOH� SURWHLQ�UL� G�]H\LQLQ� QHJDWLI� NRUHODV\RQ�
J|VWHUGL÷L�J|U�OG���

+DVWDODUÕQ� ÕUN� YH� JHQHWLN� |]HOOLNOHUL�� \DúDP� WDU]Õ� YH� GL\HW�
|]HOOLNOHUL��Y�FXW�NLWOH�LQGHNVOHUL��.%+¶QÕQ�V�UHVL��9'�NXOODQÕP�
GXUXPX�YH�������GLKLGURNVLNROHNDOVLIHURO�G�]H\OHUL�ELOLQPL\RU�
GX��øQIODPDWXYDU�EHOLUWHoOHUGHQ�GDKD�KDVVDV�RODQODUÕ��KV�&53�YH�
,/� ��� oDOÕúPDPÕ]GD� EDNÕOPDPÕúWÕU�� %X� GXUXPODUOD� EHUDEHU�
oDOÕúPDQÕQ� WHN� PHUNH]OL� YH� UHWURVSHNWLI� ROPDVÕ� NÕVÕWOÕOÕNODU�
DUDVÕQGDGÕU�

SONUÇ
5LVN� IDNW|UOHULQL� WDQÕPODPDN�� KDVWDODUÕ� HUNHQ� WDQÕPDN� YH� ULVN�
DOWÕQGDNL� ELUH\OHUGH� |QOH\LFL� VWUDWHMLOHU� JHOLúWLUPHQLQ� \DQÕQGD�
.%+� RODQ� ELUH\OHUGH� KDVWDOÕN� SURJUHV\RQXQX� \DYDúODWPDN� YH�
.%+¶QÕQ� EHUDEHULQGH� JHWLUGL÷L� ROXPVX]� VRQXoODUÕ� D]DOWPDN�
\|Q�QGHQ� |QHP� WDúÕPDNWDGÕU�� 9'� HNVLNOL÷L� RODQ� KDVWDODUGD�
SURWHLQ�UL� PLNWDUÕ� GDKD� \�NVHN� VDSWDQGÕ�� $\UÕFD� SURWHLQ�UL�
G�]H\L� LOH�9'� G�]H\LQLQ� QHJDWLI� NRUHODV\RQ� J|VWHUGL÷L� YH� EX�
LOLúNLQLQ�QHIURWLN�G�]H\LQ�DOWÕQGD�SURWHLQ�ULVL�RODQ�KDVWDODUGD�GD�
NRUXQGX÷X�J|U�OG���5HQDO�YH�NDUGL\RYDVN�OHU�DoÕGDQ�|QHPOL�ELU�
ULVN� IDNW|U�� RODQ� SURWHLQ�ULQLQ� D]DOWÕOPDVÕ� QRNWDVÕQGD�9'¶QLQ�
URO��J�QGHPH�GDKD�oRN�JHOHELOLU�
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<):<1̪5)
%X�oDOÕúPDGD�.%+�RODQ�KDVWDODU�DUDVÕQGD�9'�HNVLNOL÷L�RODQODU�
GD�SURWHLQ�UL�G�]H\LQLQ�GDKD�\�NVHN�ROGX÷X�VDSWDQGÕ��.%+�LOH�
EHUDEHU�QHIURWLN�G�]H\LQ�DOWÕQGD�SURWHLQ�ULVL�RODQ�ELUH\OHUGH�GH�
LOLúNLQLQ� NRUXQGX÷X� J|]OHQGL�� 9'� G�]H\LQH� J|UH� ROXúWXUXODQ�
JUXSODU�DUDVÕQGD�LQIODPDWXYDU�EHOLUWHoOHUGHQ�&53��1/2�YH�3/2�
GH÷HUOHULQGH� IDUN� VDSWDQPDGÕ�� 3URWHLQ�UL� PLNWDUÕ� QHIURWLN�
G�]H\LQ� DOWÕQGD� RODQ� JUXSWD� 9'� G�]H\L� LOH� VSRW� LGUDU�
SURWHLQ�NUHDWLQLQ�RUDQÕ�DUDVÕQGD�QHJDWLI�NRUHODV\RQ�VDSWDQGÕ�
hONHPL]GH� .%+� YH� HúOLN� HGHQ� KDVWDOÕNODUÕQ� SUHYDODQVÕQÕQ�
LQFHOHQGL÷L�&5(',7�oDOÕúPDVÕQGD��\HWLúNLQ�SRS�ODV\RQGD�.%+�
SUHYHODQVÕ�������RODUDN�UDSRUODQPÕúWÕU��%X�KDVWDODUÕQ�\DNODúÕN�
���¶�Q�Q� HYUH� ����.%+� KDVWDVÕ� ROGX÷X� VDSWDQPÕúWÕU� ������ %X�
YHULOHU�.%+¶QÕQ��ONHPL]GH�|QHPOL�ELU�VD÷OÕN�VRUXQX�ROGX÷XQD�
LúDUHW�HWPHNWHGLU�
g]HOOLNOH� 6'%<� KDVWDODUÕQGD� ROPDN� �]HUH� .%+� KDVWDODUÕQGD�
NURQLN� LQIODPDV\RQ� ROGXNoD� VÕNWÕU�� 2UJDQL]PDGD� RNVLGDQ� YH�
DQWL�RNVLGDQ� VLVWHPOHU� DUDVÕQGD� GHQJH� YDUGÕU�� %X� GHQJHQLQ�
RNVLGDV\RQ� OHKLQH� ER]XOPDVÕ� QHWLFHVLQGH� UHDNWLI� RNVLMHQ�
�U�QOHUL� RUWDPGD� DUWDU� YH� K�FUHVHO� KDVDU� PH\GDQD� JHOLU�� %X�
GXUXP� RNVLGDWLI� VWUHV� RODUDN� WDQÕPODQPDNWDGÕU�� %LUoRN�
KDVWDOÕ÷ÕQ� SDWRJHQH]LQGH� NULWLN� |QHPH� VDKLS� ELU� ROD\GÕU� ������
.URQLN� LQIODPDV\RQ�� �UHPL�� DUWDQ� SURLQIODPDWXYDU� VLWRNLQ�
G�]H\OHUL�� NDUERQLO� VWUHV�� RNVLGDWLI� VWUHV�� DUWPÕú� LQIHNVL\RQ�
VÕNOÕ÷Õ�� SURWHLQ�HQHUML� ND\EÕ�YH� DUWPÕú�NDUGL\RYDVN�OHU� ULVN� LOH�
LOLúNLOLGLU� ����� �����$NXW� ID]� \DQÕWÕ�� LQIODPDV\RQD� HúOLN� HGHQ�
WHPHO�IL]\RSDWRORMLN�ROD\GÕU�������1|WURILOOHU�YDVN�OHU�HQGRWHOGH�
KDVDU� ROXúWXUDQ� PROHN�OOHU� VDOJÕODUNHQ� OHQIRVLWOHULQ�
LQIODPDV\RQX� G�]HQOH\LFL� YH� DQWL�DWHURVNOHURWLN� |]HOOLNOHUL�
YDUGÕU� ������ 1/2¶QXQ� VLVWHPLN� LQIODPDV\RQ� GXUXPXQGD�
SURJQRVWLN�|QHPL�ROGX÷X�J|VWHULOPLúWLU����������1/2¶QXQ�ED]Õ�
PDOLJQLWHOHUGH� PRUWDOLWH� YH� Q�NV� ULVNLQL� EHOLUOHPH� DPDFÕ� LOH�
NXOODQÕODELOHFHN�PDOL\HW�HWNLQ�ELU�EHOLUWHo�ROGX÷X�GD�EHOLUWLOPHN�
WHGLU� ��������������.DUGL\RYDVN�OHU�oDOÕúPDODUGD� LVH�PL\RNDUG�
HQIDUNW�V�� YH� NDOS� \HWPH]OL÷L� RODQODUGD� PRUWDOLWH� SUHGLNW|U��
RODELOHFH÷L�ELOGLULOPLúWLU� ����������%LUoRN�oDOÕúPDGD�1/2¶QXQ�
IDUNOÕ� LQIODPDWXYDU� EHOLUWHoOHUOH� NRUHODV\RQX� ROGX÷X� J|VWHULO��
PLúWLU��$\UÕFD�VRQ�\ÕOODUGD�\DSÕODQ�ED]Õ�oDOÕúPDODUGD��1/2¶QXQ�
.%+�RODQ�KDVWDODUGD�SURJUHV\RQ�\|Q�QGHQ�PDMRU�ELU�SUHGLNW|U�
RODELOHFH÷L�EHOLUWLOPHNWHGLU���������

.%+�RODQ�KDVWDODUGD�NDUGL\RYDVN�OHU� KDVWDOÕN� ULVNL� ������NDW�
DUWPÕú�ROXS�PRUWDOLWHQLQ�HQ�|QHPOL�QHGHQLGLU�������*HOHQHNVHO�
NDUGL\RYDVN�OHU�ULVN�IDNW|UOHUL��'L\DEHWHV�PHOOLWXV��'0���KLSHU�
WDQVL\RQ� �+7��� KLSHUOLSLGHPL� YV��� .%+¶GD� \�NVHN� NDUGL\R�
YDVN�OHU� ULVNL� DoÕNODPDNWD� \HWHUVL]� NDOPDNWDGÕU�� .%+� RODQ�
KDVWDODUGD� DUWDQ� LQIODPDV\RQ� YH� RNVLGDWLI� VWUHVLQ� NDUGL\R�
YDVN�OHU�PRUWDOLWH�LOH�LOLúNLOL�ROGX÷X�J|VWHULOPLúWLU��������%LUoRN�
oDOÕúPDGD�1/2�YH�3/2¶QXQ�GL÷HU�LQIODPDWXYDU�SDUDPHWHUOHUOH�
�&53��KV�&53�YH�,/����NRUHODV\RQX�VDSWDQPÕúWÕU���������������
%X�oDOÕúPDGD�HYUH���.%+�RODQ�KDVWDODUGD�HYUH���YH��¶H�J|UH�
GDKD� G�ú�N� 1/2� GH÷HUOHUL� VDSWDQGÕ�� (YUH� �� YH� HYUH� �� .%+�
KDVWDODUÕQGD� LVH� 1/2� EHQ]HU� VDSWDQGÕ� �S�� �������� %X� VRQXo��
.%+�KDVWDODUÕQGD�LOHUL�HYUHOHUGH�NURQLN�LQIODPDV\RQXQ�DUWÕ÷ÕQÕ�
GHVWHNOHU�QLWHOLNWHGLU��
.%+�RODQ�KDVWDODUGD�9'�HNVLNOL÷LQLQ�ROGXNoD�VÕN�ROGX÷X�SUHGL�
\DOL]�� KHPRGL\DOL]� �+'�� YH� SHULWRQ� GL\DOL]L� �3'�� KDVWDODUÕQÕ�
LoHUHQ�oDOÕúPDODUGD�J|VWHULOPLúWLU����������%X�oDOÕúPDGD�VXERS�

WLPDO�9'�G�]H\LQH�VDKLS�KDVWD�RUDQÕ�����ROXS�VRQXoODU�OLWHUDW�U�
YHULOHUL� LOH� EHQ]HUGLU��$\UÕFD� WDKPLQL� *)+¶QÕQ�9'� G�]H\L� LOH�
SR]LWLI�NRUHODV\RQ�J|VWHUGL÷L�VDSWDQGÕ��U���������S���������%X�GD�
.%+�SURJUHVH�ROGXNoD�GDKD�G�ú�N�9'�G�]H\OHUL�J|U�OG�÷�Q��
J|VWHUPHNWHGLU�

����¶OL� \ÕOODUGD� 9'¶QLQ� VDGHFH� NHPLN�� NDOVL\XP� YH� IRVIRU�
PHWDEROL]PDVÕ� LOH� LOLúNLOL� ROGX÷X� G�ú�Q�OPHNWH\GL�� $QFDN�
DUDúWÕUPDODU�VRQXFXQGD�YLWDPLQ�'�UHVHSW|U�Q�Q��9'5��ELUoRN�
IDUNOÕ� GRNXGD� �RYHU�� WHVWLV�� PHPH�� SURVWDW�� DNFL÷HU�� SODVHQWD��
ED÷ÕUVDN��ED÷ÕúÕNOÕN�VLVWHPL�K�FUHOHUL�YV���J|VWHULOPHVLQGHQ�VRQUD�
RUJDQL]PDGD� ELUoRN� J|UHYL� ROGX÷X� DQODúÕOPÕúWÕU� ������ %LUoRN�
DUDúWÕUPDGD�9'¶QLQ�LPP�Q�VLVWHPGH�URO��J|VWHULOPLúWLU���������
�����9'¶QLQ�LQIODPDV\RQ�LOH�LOLúNLVL�ELUoRN�oDOÕúPDGD�J|VWHULOPLú�
ROPDNOD� EHUDEHU� LOLúNL\L� J|VWHUHPH\HQ� oDOÕúPDODU� GD� YDUGÕU��
0LUFKL�YH�DUN�¶QÕQ�3'�YH�+'�KDVWDODUÕ�LOH�\DSWÕ÷Õ�oDOÕúPDGD�+'�
KDVWDODUÕQGD� VHUXP� 9'� G�]H\LQLQ� 1/2� YH� \�NVHN� GX\DUOÕNOÕ�
&53��KV�&53��LOH�LOLúNLVL�VDSWDQPÕúWÕU��'�ú�N�VHUXP�9'�G�]H\L�
RODQ�KDVWDODUGD�GDKD�\�NVHN�1/2�YH�KV�&53�GH÷HUOHUL�VDSWDQ�
PÕúWÕU� ������ $NEDV� YH� DUN�¶QÕQ� VHUXP� NUHDWLQLQ� G�]H\L� �����
PJ�G/�RODQ�WRSODP������KDVWD�LOH�\DSWÕ÷Õ�oDOÕúPDGD�VHUXP�9'�
VHYL\HVL�G�ú�N�RODQ�JUXSWD�GDKD�\�NVHN�1/2�YH�3/2�GH÷HUOHUL�
VDSWDPÕúWÕU� ������ )DUNOÕ� ELU� oDOÕúPDGD� LVH� QH� .%+¶Õ� ROPD\DQ�
ELUH\OHUGH� QH� GH� .%+¶Õ� RODQ� ELUH\OHUGH� VHUXP� 9'� G�]H\L�
LQIODPDWXYDU� EHOLUWHoOHU� LOH� LOLúNLOL� EXOXQPDPÕúWÕU� ������ %X�
oDOÕúPDGD��9'� HNVLNOL÷L�� \HWHUVL]OL÷L� YH� QRUPDO�9'� G�]H\LQH�
VDKLS�KDVWDODU�DUDVÕQGD�1/2��3/2�YH�&53�G�]H\OHUL�DoÕVÕQGDQ�
IDUN� VDSWDQPDGÕ�� $\UÕFD� VHUXP� 9'� G�]H\L� LOH� LQIODPDWXYDU�
EHOLUWHoOHU� DUDVÕQGD� NRUHODV\RQ� VDSWDQPDGÕ��dDOÕúPDPÕ]GD�9'�
G�]H\L�LOH�LQIODPDV\RQ�EHOLUWHoOHUL�DUDVÕQGD�LOLúNL�J|VWHULOHPHGL��

3URWHLQ�UL�� .%+¶GD� KDVWDOÕN� SURJUHV\RQ� IDNW|UOHUL� DUDVÕQGD�
WDQÕPODQPÕú�ROPDNOD�EHUDEHU�D]DOWÕOPDVÕ�KDVWDOÕ÷ÕQ�LOHUOHPHVLQL�
\DYDúODWPDN� YH\D� |QOHPHN� \|Q�QGHQ� |QHP� DU]� HWPHNWHGLU�
���������3URWHLQ�ULQLQ�NURQLN�E|EUHN�\HWPH]OL÷LQH�LOHUOHPH�ULVNL�
LOH�J�oO��ELU�LOLúNLVL�YDUGÕU�������5HQLQ�DQML\RWHQVLQ�DOGRVWHURQ�
VLVWHPL� �5$$6�� EORN|UOHUL� >DQML\RWHQVLQ� UHVHSW|U� EORN|UOHUL�
�$5%��YH�DQML\RWHQVLQ�G|Q�úW�U�F��HQ]LP�LQKLELW|UOHUL��$&(ø�@�
SURWHLQ�UL\L� D]DOWPDNWD� YH� NURQLN� E|EUHN� KDVWDOÕ÷ÕQÕQ� SURJ��
UHV\RQXQX�\DYDúODWPDNWDGÕU�������0RPHQL�YH�DUN��\DSWÕNODUÕ�ELU�
oDOÕúPDGD�9'� HNVLNOL÷L� YH\D�9'� \HWHUVL]OL÷L� RODQ� WLS� �� '0�
KDVWDODUÕQGD�9'� UHSODVPDQÕQÕ� SODVHER� LOH� NDUúÕODúWÕUPÕúODUGÕU��
6|]�NRQXVX� oDOÕúPDGD�9'� UHSODVPDQÕQÕQ� SURWHLQ�UL\L� D]DOWÕ÷Õ�
J|VWHULOPLúWLU� ������ %DúND� ELU� oDOÕúPDGD� GL\DEHWLN� QHIURSDWL�
�'1��WDQÕVÕ�LOH�WDNLS�HGLOHQ�YH�5$$6�EORN|U��NXOODQPDNWD�RODQ�
KDVWDODUGD� RUDO� NROHNDOVLIHURO� LOH� 9'� G�]H\LQL� G�]HOWPHQLQ�
DOEXPLQ�UL\L� D]DOWÕ÷Õ� J|VWHULOPLúWLU� ������ +XDQJ� YH� DUN�¶QÕQ�
\DSWÕ÷Õ� oDOÕúPDGD� QHIURSDWLVL� RODQ� '0� KDVWDODUÕ� QRUPRDOEX�
PLQ�ULN�'0�KDVWDODUÕ� LOH�NDUúÕODúWÕUÕOPÕú�ROXS�QHIURSDWLVL�RODQ�
KDVWDODUGD� 9'� G�]H\OHUL� GDKD� G�ú�N� VDSWDQPÕúWÕU� ������$\QÕ�
oDOÕúPDGD�9'�G�]H\L�G�ú�N�YH�'1�RODQODUGD�����,8�J�Q�RUDO�
NROHNDOVLIHURO�YHULOPLú�YH���D\OÕN�V�UHoWH�DOEXPLQ�ULQLQ�D]DOGÕ÷Õ�
J|U�OP�úW�U�������
%X�oDOÕúPDGD��.%+�RODQODUGD�\DSÕODQ�DQDOL]OHUGH�JUXS����JUXS���
YH�JUXS���NDUúÕODúWÕUÕOGÕ÷ÕQGD�VSRW�LGUDUGD�SURWHLQ�NUHDWLQLQ�RUDQÕ�
HQ�D]�LNL�JUXSWD�IDUNOÕ�VDSWDQGÕ��<DSÕODQ�LNLOL�DQDOL]OHUGH�LVH�JUXS�
�¶GH�VSRW�LGUDU�SURWHLQ�NUHDWLQLQ�RUDQÕ�KHP�JUXS���KHP�GH�JUXS�
�¶WHQ�GDKD�\�NVHNWL��*UXS�����VSRW�LGUDU�SURWHLQ�NUHDWLQLQ�RUDQÕ�



.LGQH\� 'LVHDVH�� ,PSURYLQJ� *OREDO� 2XWFRPHV�
�.',*2�� &.'� :RUN� *URXS�� .',*2� �����
FOLQLFDO� SUDFWLFH� JXLGHOLQH� IRU� WKH� HYDOXDWLRQ� DQG�
PDQDJHPHQW� RI� FKURQLF� NLGQH\� GLVHDVH�� .LGQH\�
LQWHUQDWLRQDO�VXSSOHPHQWV������������������

8QLWHG� 6WDWHV� 5HQDO� 'DWD� 6\VWHP� �����$QQXDO�
'DWD� 5HSRUW�� DWODV� RI� FKURQLF� NLGQH\� GLVHDVH� 	�
HQG�VWDJH�UHQDO�GLVHDVH�LQ�WKH�8QLWHG�6WDWHV��������
S�� $��H����� �KWWSV���ZZZ�XVUGV�RUJ�SUHYL�
RXV�DGUV������������

0D[LQH�$��3DSDGDNLV�6WHSKHQ�-��0F3KHH��*�QFHO�
7ÕEEL�7DQÕ�YH�7HGDYL������

6WHUOLQJ�.$��(IWHNKDUL�3��*LUQGW�0��.LPPHO�3/��
5DM� '6�� 7KH� LPPXQRUHJXODWRU\� IXQFWLRQ� RI�
YLWDPLQ�'��LPSOLFDWLRQV�LQ�FKURQLF�NLGQH\�GLVHDVH��
1DWXUH�5HYLHZV�1HSKURORJ\�������������������

2EHUJ�%��0F0HQDPLQ�(��/XFDV�)/��0F0RQDJOH�
(��0RUURZ�-��,NL]OHU�7$��+LPPHOIDUE�-��,QFUHDVHG�
SUHYDOHQFH�RI�R[LGDQW�VWUHVV�DQG� LQIODPPDWLRQ� LQ�
SDWLHQWV� ZLWK�PRGHUDWH� WR� VHYHUH� FKURQLF� NLGQH\�
GLVHDVH�.LGQH\�,QW������������������

%LNOH�''��9LWDPLQ�'�PHWDEROLVP��PHFKDQLVP�RI�
DFWLRQ�� DQG� FOLQLFDO� DSSOLFDWLRQV�� &KHPLVWU\� 	�
ELRORJ\��������������������

*DU\�7��3LFKOHU�0��%HODM�.��+DIQHU�)��*HUJHU�$��
)URHKOLFK�+�� (OOHU� 3�� 5LHI� 3�� +DFNO�*�� 3LOJHU� (��
3ODWHOHW�WR�O\PSKRF\WH� UDWLR�� D� QRYHO� PDUNHU� IRU�
FULWLFDO�OLPE�LVFKHPLD�LQ�SHULSKHUDO�DUWHULDO�RFFOX�
VLYH�GLVHDVH�SDWLHQWV��3OR6�RQH������������H������

*�UVR\�20��.DUDNR\XQ�6��.DOoÕN�0��*|NGHQL]�7��
<HVLQ�0��*�QG�]�6��$VWDUFLR÷OX�0$��2]NDQ�0��
8VHIXOQHVV� RI� QRYHO� KHPDWRORJLF� LQIODPPDWRU\�
SDUDPHWHUV� WR� SUHGLFW� SURVWKHWLF� PLWUDO� YDOYH�
WKURPERVLV��7KH�$PHULFDQ� MRXUQDO� RI� FDUGLRORJ\��
������������������

$oDU�*��.DONDQ�0(��$YFL�$��$OL]DGH�(��7DEDNFL�
00��7RSUDN�&��g]NDQ�%��$OLFL�*��(VHQ�$0��7KH�
UHODWLRQ�RI�SODWHOHW±O\PSKRF\WH�UDWLR�DQG�FRURQDU\�
FROODWHUDO�FLUFXODWLRQ�LQ�SDWLHQWV�ZLWK�VWDEOH�DQJLQD�
SHFWRULV�DQG�FKURQLF�WRWDO�RFFOXVLRQ��
&OLQLFDO� DQG� $SSOLHG� 7KURPERVLV�+HPRVWDVLV��
�����������������

<LOGL]�$��<XNVHO�0��2\OXPOX�0��3RODW�1��$N\X]�
$��$FHW�+��$\GLQ�0��hOJHQ�06�7KH�XWLOLW\�RI�WKH�
SODWHOHW±O\PSKRF\WH�UDWLR�IRU�SUHGLFWLQJ�QR�UHIORZ�
LQ�SDWLHQWV�ZLWK�67�VHJPHQW�HOHYDWLRQ�P\RFDUGLDO�
LQIDUFWLRQ��&OLQLFDO�DQG�DSSOLHG�WKURPERVLV�KHPR�
VWDVLV�������������������

0LUFKL�(��6DJKDIL�+��*KDUHKEHJORX�0��$JKDDOL�0��
5H]DLDQ� =�� *KDYLDKG� 0�� $VVRFLDWLRQ� EHWZHHQ�
���K\GUR[\YLWDPLQ�'�OHYHO�DQG�LQIODPPDWRU\�DQG�
QXWULWLRQDO�IDFWRUV� LQ�KHPRGLDO\VLV�DQG�SHULWRQHDO�
GLDO\VLV�SDWLHQWV�LQ�4RP��,UDQ�������

6�OH\PDQODU�*��8WDú�&��$ULQVR\�7��$WHú�.��$OWXQ�
%��$OWLSDUPDN�05��(FGHU�7��<LOPD]�0(��dDPVDUL�
7��%DúoL�$��2GDEDV�$5��6HUGHQJHFWL�.��$�SRSXOD�
WLRQ�EDVHG� VXUYH\� RI� &KURQLF� 5(QDO� 'LVHDVH� ,Q�
7XUNH\��WKH�&5(',7� VWXG\��1HSKURO�'LDO�7UDQV�
SODQW���������������������

)HDURQ�,0��)DX[�63��2[LGDWLYH�VWUHVV�DQG�FDUGLR�
YDVFXODU� GLVHDVH�� QRYHO� WRROV� JLYH� �IUHH�� UDGLFDO�
LQVLJKW��-RXUQDO�RI�PROHFXODU�DQG�FHOOXODU�FDUGLROR�
J\��������������������

&VDED�3�.RYHVG\�0��)$61.DP\DU�.DODQWDU�=D�
GHK��,QIODPPDWLRQ�LQ�SDWLHQWV�ZLWK�NLGQH\�IXQFWLRQ�
LPSDLUPHQW�� KWWSV���ZZZ�XSWRGDWH�FRP�FRQ�
W H Q W V � L Q I O D P P D W L R Q � L Q � S D �
WLHQWV�ZLWK�NLGQH\�IXQFWLRQ�LPSDLUPHQW"VHDUFK ,
QIODPPDWLRQ���LQ���UHQDO���LQVXIILFLHQF\	V
RXUFH VHDUFKBUHVXOW	VHOHFWHG7LWOH �a���	XVDJH
BW\SH GHIDXOW	GLVSOD\BUDQN ��

9D]LUL�1'��3DKO�09��&UXP�$��1RUULV�.��(IIHFW�RI�
XUHPLD� RQ� VWUXFWXUH� DQG� IXQFWLRQ� RI� LPPXQH�
V\VWHP�� -RXUQDO� RI� 5HQDO� 1XWULWLRQ��
������������������

$]DE�%��=DKHU�0��:HLVHUEV�.)��7RUEH\�(��/DFRV�
VLHUH� .�� *DGGDP� 6�� *REXQVX\� 5�� -DGRQDWK� 6��
%DOGDUL�'��0F&RUG�'�� /DIIHUW\� -��8VHIXOQHVV� RI�
QHXWURSKLO� WR� O\PSKRF\WH� UDWLR� LQ� SUHGLFWLQJ�
VKRUW�DQG�ORQJ�WHUP�PRUWDOLW\�DIWHU�QRQ±67�HOHYD�
WLRQ�P\RFDUGLDO� LQIDUFWLRQ��7KH�$PHULFDQ�MRXUQDO�
RI�FDUGLRORJ\��������������������

%KDWWL�,��3HDFRFN�2��/OR\G�*��/DUYLQ�0��+DOO�5,��
3UHRSHUDWLYH�KHPDWRORJLF�PDUNHUV�DV�LQGHSHQGHQW�
SUHGLFWRUV� RI� SURJQRVLV� LQ� UHVHFWHG� SDQFUHDWLF�
GXFWDO� DGHQRFDUFLQRPD�� QHXWURSKLO�O\PSKRF\WH�
YHUVXV� SODWHOHW�O\PSKRF\WH� UDWLR��$P� -� 6XUJHU\��
��������������������

*LEVRQ� 3+�� &XWKEHUWVRQ� %+�� &URDO� %/�� 5DH� '��
(O�6KDIHL�+��*LEVRQ�*��-HIIUH\�55��%XFKDQ�.*��
+LOOLV� *6�� 8VHIXOQHVV� RI� QHXWURSKLO�O\PSKRF\WH�
UDWLR� DV� SUHGLFWRU� RI� QHZ�RQVHW� DWULDO� ILEULOODWLRQ�
DIWHU�FRURQDU\�DUWHU\�E\SDVV�JUDIWLQJ��$P�-�&DUGL�
RO���������������������

2KQR�<��1DNDVKLPD�-��2KRUL�0��+DWDQR�7��7DFKL�
EDQD� 0�� 3UHWUHDWPHQW� QHXWURSKLO�WR�O\PSKRF\WH�
UDWLR�DV�DQ�LQGHSHQGHQW�SUHGLFWRU�RI�UHFXUUHQFH�LQ�
SDWLHQWV�ZLWK�QRQPHWDVWDWLF� UHQDO�FHOO� FDUFLQRPD��
7KH�-RXUQDO�RI�XURORJ\��������������������
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$UXODQDQWKDP�5��0DULDSSDUL�6��5DGKDNULVKQDQ�6��
3UHYDOHQFH� RI� YLWDPLQ� '� GHILFLHQF\� LQ� FKURQLF�
NLGQH\� GLVHDVH��$� VLQJOH� FHQWHUHG� VWXG\� IURP� D�
UXUDO�WHUWLDU\�FDUH�KRVSLWDO�LQ�6RXWK�,QGLD��-RXUQDO�
RI� (YLGHQFH� %DVHG� 0HGLFLQH� DQG� +HDOWKFDUH��
������������������

$GDPV�-6��+HZLVRQ�0��8SGDWH�LQ�YLWDPLQ�'��7KH�
-RXUQDO�RI�&OLQLFDO�(QGRFULQRORJ\�	�0HWDEROLVP��
�����������������

6|]HQ�7��'�KRUPRQX��*�QFHO�JHOLúPHOHU��+DFHWWH�
SH�7ÕS�'HUJLVL�������������������

+HZLVRQ�0��9LWDPLQ�'�DQG� WKH� LPPXQH�V\VWHP��
QHZ� SHUVSHFWLYHV� RQ� DQ� ROG� WKHPH�� 5KHXPDWLF�
'LVHDVH�&OLQLFV��������������������

$NEDV�(0��*XQJRU�$��2]FLFHN�$��$NEDV�1��$VNLQ�
6��3RODW�0��9LWDPLQ�'�DQG�LQIODPPDWLRQ��HYDOXD�
WLRQ� ZLWK� QHXWURSKLO�WR�O\PSKRF\WH� UDWLR� DQG�
SODWHOHW�WR�O\PSKRF\WH�UDWLR��$UFKLYHV�RI�PHGLFDO�
VFLHQFH��$06�����������������

<LOGLULP�,��+XU�(��.RNWXUN�)��,QIODPPDWRU\�PDUN�
HUV��&�UHDFWLYH�SURWHLQ��HU\WKURF\WH�VHGLPHQWDWLRQ�
UDWH�� DQG� OHXNRF\WH� FRXQW� LQ� YLWDPLQ�'� GHILFLHQW�
SDWLHQWV�ZLWK�DQG�ZLWKRXW�FKURQLF�NLGQH\�GLVHDVH��
,QWHUQDWLRQDO� -RXUQDO� RI� (QGRFULQRORJ\��
����������

1DKDV�0(��7KH�JOREDO�FKDOOHQJH�RI�FKURQLF�NLGQH\�
GLVHDVH�� .LGQH\� LQWHUQDWLRQDO��
�������������������

.',*2�FOLQLFDO�SUDFWLFH�JXLGHOLQH�IRU�WKH�GLDJQR�
VLV�� HYDOXDWLRQ�� SUHYHQWLRQ�� DQG� WUHDWPHQW� RI�
&KURQLF�.LGQH\�'LVHDVH�0LQHUDO�DQG�%RQH�'LVRU�
GHU� �&.'�0%'��� .LGQH\� LQWHUQDWLRQDO� 6XSSOH�
PHQW������������6��6����

/HYH\�$6��&RUHVK�-��&KURQLF�NLGQH\�GLVHDVH��7KH�
ODQFHW������������������������

$JUDZDO� 9�� 0DULQHVFX� 9�� $JDUZDO� 0��
0F&XOORXJK� 3$�� &DUGLRYDVFXODU� LPSOLFDWLRQV� RI�
SURWHLQXULD��DQ�LQGLFDWRU�RI�FKURQLF�NLGQH\�GLVHDVH��
1DWXUH�5HYLHZV�&DUGLRORJ\�������������������

6LUDJ\� +0�� &DUH\� 50�� 5ROH� RI� WKH� LQWUDUHQDO�
UHQLQ�DQJLRWHQVLQ�DOGRVWHURQH� V\VWHP� LQ� FKURQLF�
NLGQH\� GLVHDVH��$PHULFDQ� MRXUQDO� RI� QHSKURORJ\��
������������������

0RPHQL�$��0LUKRVVHLQL�0�� .DELUL�0�� .KHLUL� 6��
(IIHFW�RI�YLWDPLQ�'�RQ�SURWHLQXULD�LQ�W\SH���GLDEHW�
LF� SDWLHQWV�� -RXUQDO� RI� QHSKURSDWKRORJ\��
�������������
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8WKDPDOLQJDP�6��3DWYDUGKDQ�($��6XEUDPDQLDQ�6��
$KPHG�:�� 0DUWLQ�:�� 'DOH\� 0�� &DSRGLOXSR� 5��
8WLOLW\� RI� WKH� QHXWURSKLO� WR� O\PSKRF\WH� UDWLR� LQ�
SUHGLFWLQJ� ORQJ�WHUP� RXWFRPHV� LQ� DFXWH� GHFRP�
SHQVDWHG� KHDUW� IDLOXUH�� $P� -�� &DUGLRO��
������������������

/HH�<<��&KRL�&+��.LP�+-��.LP�7-��/HH�-:��/HH�
-+�� %DH� '6�� .LP� %*�� 3UHWUHDWPHQW� QHXWURSKLO��
O\PSKRF\WH�UDWLR�DV�D�SURJQRVWLF�IDFWRU�LQ�FHUYLFDO�
FDUFLQRPD�� $QWLFDQFHU� UHVHDUFK��
�������������������

.RF\LJLW� ,�� (URJOX� (�� 8QDO�$�� 6LSDKLRJOX� 0+��
7RNJR]� %�� 2\PDN� 2�� 8WDV� &�� 5ROH� RI� QHXWUR�
SKLO�O\PSKRF\WH� UDWLR� LQ� SUHGLFWLRQ� RI� GLVHDVH�
SURJUHVVLRQ� LQ� SDWLHQWV� ZLWK� VWDJH��� FKURQLF�
NLGQH\� GLVHDVH�� -RXUQDO� RI� 1HSKURORJ\��
������������������

2N\D\�*8�� øQDO�6��gQHo�.��(U�5(��3DúDR÷OX�g��
3DúDR÷OX� +�� 'HULFL� 8�� (UWHQ� <�� � 1HXWURSKLO� WR�
O\PSKRF\WH�UDWLR�LQ�HYDOXDWLRQ�RI�LQIODPPDWLRQ�LQ�
SDWLHQWV� ZLWK� FKURQLF� NLGQH\� GLVHDVH�� 5HQDO�
IDLOXUH�������������������

%LQQHWR÷OX�(��ùHQJ�O�(��+DOKDOOÕ�*��'LQGDU�6��ùHQ�
+��,V�QHXWURSKLO�O\PSKRF\WH�UDWLR�DQ�LQGLFDWRU�IRU�
SURWHLQXULD� LQ�FKURQLF�NLGQH\�GLVHDVH"�-RXUQDO�RI�
FOLQLFDO�ODERUDWRU\�DQDO\VLV��������������������

)ROH\�51��3DUIUH\�36��6DUQDN�0-��&OLQLFDO�HSLGH�
PLRORJ\�RI�FDUGLRYDVFXODU�GLVHDVH�LQ�FKURQLF�UHQDO�
GLVHDVH�� $P� -� .LGQH\� 'LV�� ���������� 6XSSO�
���6������

7XUNPHQ� .�� (UGXU� )0�� 2]FLFHN� )�� 2]FLFHN�$��
$NEDV�(0��2]ELFHU�$��'HPLUWDV�/��7XUN�6��7RQEXO�
+=�� 3ODWHOHWځtoځO\PSKRF\WH� UDWLR� EHWWHU� SUHGLFWV�
LQIODPPDWLRQ�WKDQ�QHXWURSKLOځtoځO\PSKRF\WH�UDWLR�
LQ�HQGځVWDJH� UHQDO�GLVHDVH�SDWLHQWV��+HPRGLDO\VLV�
,QWHUQDWLRQDO�������������������

<LOPD]� *�� 6HYLQF� &�� 8VWXQGDJ� 6�� <DYX]� <&��
+DFÕEHNLURJOX� 7�� +DWLSRJOX� (�� %D\VDO� 0�� 7KH�
UHODWLRQVKLS� EHWZHHQ� PHDQ� SODWHOHW� YROXPH� DQG�
QHXWURSKLO�O\PSKRF\WH� UDWLR� ZLWK� LQIODPPDWLRQ�
DQG� SURWHLQXULD� LQ� FKURQLF� NLGQH\� GLVHDVH�� 6DXGL�
-RXUQDO� RI�.LGQH\�'LVHDVHV� DQG�7UDQVSODQWDWLRQ��
��������������

*RQ]iOH]�($��6DFKGHYD�$��2OLYHU�'$��0DUWLQ�.-��
9LWDPLQ�'�LQVXIILFLHQF\�DQG�GHILFLHQF\�LQ�FKURQLF�
NLGQH\� GLVHDVH��$PHULFDQ� MRXUQDO� RI� QHSKURORJ\��
������������������

&KHQJ� 6��&R\QH�'��9LWDPLQ�'� DQG� RXWFRPHV� LQ�
FKURQLF� NLGQH\� GLVHDVH�� &XUUHQW� RSLQLRQ� LQ�
QHSKURORJ\�DQG�K\SHUWHQVLRQ�������������������



.LP�0-�� )UDQNHO�$+�� 'RQDOGVRQ�0�� 'DUFK� 6-��
3XVH\� &'�� +LOO� 3'�� 0D\U� 0�� 7DP� ):.�� 2UDO�
FKROHFDOFLIHURO�GHFUHDVHV�DOEXPLQXULD�DQG�XULQDU\�
7*)�ȕ��LQ�SDWLHQWV�ZLWK�W\SH���GLDEHWLF�QHSKURSD�
WK\�RQ�HVWDEOLVKHG� UHQLQ±DQJLRWHQVLQ±DOGRVWHURQH�
V\VWHP� LQKLELWLRQ�� .LGQH\� LQWHUQDWLRQDO��
������������������

+XDQJ�<��<X�+�� /X� -��*XR�.�� =KDQJ� /�� %DR�<��
&KHQ�+��-LD�:��2UDO�VXSSOHPHQWDWLRQ�ZLWK�FKROH�
FDOFLIHURO� ���� ,8� DPHOLRUDWHV� DOEXPLQXULD� LQ�
&KLQHVH�W\SH���GLDEHWLF�SDWLHQWV�ZLWK�QHSKURSDWK\��
3OR6�RQH�������������H������

$OEHMDQWH�0&��.XQ]�7&0��)HUUHLUD�0)&��-~QLRU�
-+=5��GH�$OPHLGD�5-��%DFLJDOXSR�/'6��0DWKHXV�
/+*�� 'DOERQL� 0$�� &DPDFKR� &3�� 'HOOr� +��
3URWHLQXULD� LV� $VVRFLDWHG� ZLWK� 8ULQDU\� /RVV� RI�
&XELOLQ�DQG�9LWDPLQ�'�%LQGLQJ�3URWHLQ�LQ�3DWLHQWV�
ZLWK�3UHHFODPSVLD��6FL�5HS�����������������

:DQJ�� =��:�� �������� 7KH� DVVRFLDWLRQ� XULQDU\� RI�
YLWDPLQ�'�ELQGLQJ�SURWHLQ�ZLWK�NLGQH\�G\VIXQFWLRQ�
DQG�K\SRYLWDPLQRVLV�'�LQ�SDWLHQWV�DW�ULVN�IRU�W\SH�
��GLDEHWHV��2UGHU�1R�������������$YDLODEOH�IURP�
3UR4XHVW� 'LVVHUWDWLRQV� 	� 7KHVHV� *OREDO��
�������������� 5HWULHYHG� IURP� KWWSV���ZZZ�SUR�
TXHVW�FRP�GLVVHUWDWLRQV�WKHVHV�DVVRFLDWLRQ�XUL�
QDU\�YLWDPLQ�G�ELQGLQJ�SURWHLQ�GRFYLHZ��������
����VH��

6FKZDU]�8��$PDQQ�.��2UWK�65��6LPRQDYLFLHQH�$��
:HVVHOV�6��5LW]�(��(IIHFW�RI��������2+����YLWDPLQ�
'��RQ�JORPHUXORVFOHURVLV�LQ�VXEWRWDOO\�QHSKUHFWR�
PL]HG� UDWV�� .LGQH\� LQWHUQDWLRQDO��
��������������������

=KDQJ�=��6XQ�/��:DQJ�<��1LQJ�*��0LQWR�$��.RQJ�
-�� 4XLJJ� 5-�� /L�<&�� 5HQRSURWHFWLYH� UROH� RI� WKH�
YLWDPLQ� '� UHFHSWRU� LQ� GLDEHWLF� QHSKURSDWK\��
.LGQH\�LQWHUQDWLRQDO��������������������

6FUDJJ� 5�� 6RZHUV� 0�� %HOO� &�� 6HUXP� ���K\�
GUR[\YLWDPLQ�'�� HWKQLFLW\�� DQG�EORRG�SUHVVXUH� LQ�
WKH�7KLUG�1DWLRQDO�+HDOWK�DQG�1XWULWLRQ�([DPLQD�
WLRQ� 6XUYH\�� $PHULFDQ� MRXUQDO� RI� K\SHUWHQVLRQ��
�����������������

6FKPLW]�.-��6NLQQHU�+*��%DXWLVWD�/(��)LQJHUOLQ�
7(�� /DQJHIHOG� &'�� +LFNV� 3-�� +DIIQHU� 60��
%U\HU�$VK� 0�� :DJHQNQHFKW� /(�� %RZGHQ� ':��
1RUULV� -0��(QJHOPDQ�&'��$VVRFLDWLRQ�RI����K\�
GUR[\YLWDPLQ�'�ZLWK�EORRG�SUHVVXUH� LQ�SUHGRPL�
QDQWO\� ���K\GUR[\YLWDPLQ� '� GHILFLHQW� +LVSDQLF�
DQG� $IULFDQ� $PHULFDQV�� $PHULFDQ� MRXUQDO� RI�
K\SHUWHQVLRQ��������������������

%U¡QGXP�-DFREVHQ�3��%HQQ�0��-HQVHQ�*%��1RUG�
HVWJDDUG�%*�����K\GUR[\YLWDPLQ�G�OHYHOV�DQG�ULVN�
RI� LVFKHPLF� KHDUW� GLVHDVH��P\RFDUGLDO� LQIDUFWLRQ��
DQG� HDUO\� GHDWK�� SRSXODWLRQ�EDVHG� VWXG\� DQG�
PHWD�DQDO\VHV�RI����DQG����VWXGLHV��$UWHULRVFOHUR�
VLV�� WKURPERVLV�� DQG� YDVFXODU� ELRORJ\��
���������������������
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ABSTRACT
Objective: 
Telemedicine applications are becoming increasingly common. Our aim in this study was to 
measure the knowledge, awareness and perception levels of physiatrists on this subject.

Material and Methods: 
This study was planned as a cross-sectional survey study. Physiatrists actively working in Turkey 
were asked to fill in the questionnaire created by the researchers, prepared with google docs and 
shared via email/WhatsApp/Telegram platforms.

Results:
 The questionnaire was answered by a total of 109 physicians, 54 women (49.5%) and 55 men 
(50.5%). 63.3% of physicians stated that they knew telemedicine partially. Physicians who knew 
how to remotely apply physical examination was 10.09%.  The disadvantages that physicians 
mostly agreed on were the increase in the risk of malpractice (73.4%) and the decrease in profes-
sional satisfaction (76.1%). 71.6% of physicians believe that physical contact increases the 
feeling of trust in the patients and positively affects the success of the treatment. Orthopedic and 
neurological rehabilitation came to the fore in the most difficult areas to evaluate in telemedicine. 
Neuropathic pain was a less challenging area with 36.6% of physicians.

Conclusion: 
There is a lack of knowledge of our physicians about the content, application areas, responsibili-
ties and jurisdictions of the concept of telemedicine. Our physicians think that their professional 
satisfaction will be less in this system with a higher malpractice risk. Potential barriers should be 
analyzed well and the system should be well planned so as not to victimize physicians and 
patients in physiatry practice. Our study will be a guide in this context.

Key Words: 
Telemedicine, Physical Medicine and Rehabilitation, Physiatry

Statistical Analysis
The information gathered from the survey was analyzed by 
Statistical Package for the Social Sciences (SPSS) 22.  Descrip-
tive analyses were used for percentages and frequencies. 
Comparison of subgroups was done with chi-square tests. P 
value above 0.05 was considered significant.

RESULTS
The questionnaire was shared twice a month in groups (during 8 
months time) with physiatrists via electronic platforms. There 
were a total of 683 physicians in the groups but the survey 
answered only by a total of 109 physicians, 54 women (49.5%) 
and 55 men (50.5%). Responce rate was 15.9%. The socio-de-
mographics of the responders were shown in Table I. The mean 
age of the responders was 36.69±8.43 years. The vast majority 
of the physicians were not using telemedicine in routine practice 
(84.4 %). 

        Table I. Sociodemographic properties of physiatrists

Physicians' knowledge and awareness about telemedicine were 
shown in Table II. While very few physicians thought that they 
knew what telemedicine was (16.5%), the vast majority report-
ed that they knew only partially (63.3%). 

The number of physicians who know how to apply medical 
applications (physical examination, laboratory evaluation, 
imaging evaluation, etc.) related to the musculoskeletal system 
and diseases remotely via telemedicine system were only 11 
(10.09%) unfortunately. Physicians who were familiar with the 
technological infrastructure and tools (computer, camera, 
microphone, application and applications, etc.) required for the 
telemedicine system were 73.4%. While no physician received 
any training on telemedicine applications at the faculty of 
medicine, only 3 (2.8%) physicians stated that they attended the 
courses after graduation.  A great majority of physicians did not 
know their legal responsibilities and jurisdictions as a physician 
in the telemedicine system (75.2%). The percent of physicians 
who do not know whether the clinical practices performed with 
telemedicine are within the scope of the compulsory profession-
al insurance was also quite high (89%).  
Perceptions of the advantages of telemedicine were figured in 
Table III and the disadvantages and potential barriers were 
shown in Table IV. More than half of the physicians stated that 
telemedicine facilitates patients' access to physicians and 
medical services. Almost 75% of the physicians agreed that 
patients those living in rural areas should have priority access to 
telemedicine. According to responders telemedicine ensures 
more effective use of time for patients rather than physicians, 
54.1% and 33% respectively. 74% of physicians stated that 
telemedicine would be a protective instrument from physical 
violence. The barrier most agreed upon by physicians was 
increased malpractice risk (73.4%) and decreased occupational 
satisfaction (76.1%). Most of the physicians (71.6%) believe 
that physical contact increases the feeling of trust in patients and 
positively affects the success of the treatment. Therefore, the 
perceived success of the treatment in the telemedicine system is 
lower. Another prominent barrier we identified was that physi-
cal examination requires one-to-one contact, it is not correct to 
do it remotely (61.5%). Consistent with the previous statement 
they agreed that telemedicine applications should be prioritized 
for patients who have previously been physically/face-to-face 
evaluated in a healthcare facility (67.9%). Although we could 
not detect a prominent opinion in terms of verbal/psychological 
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INTRODUCTION
The restrictions imposed by the Covid-19 pandemic and the 
extraordinary intensity of the healthcare system have also 
affected many elective patients' access to healthcare. The 
telemedicine system covers all kinds of remote health services 
by meeting on common ground with the fields of medicine, 
telecommunications and information (1). World health organi-
]DWLRQ� �:+2��HPSKDVL]HV� WKDW� WHOHPHGLFLQH�XVHV� LQIRUPDWLRQ�
systems and communication technologies to overcome physical 
barriers, and increase access to health care services (2). 
Telemedicine in progress brings its own barriers, legal and 
ethical considerations to consider. When evaluating information 
technologies (IT) in health care, not only the technology itself 
but also the interaction between the technology, environment 
and human behaviors must be taken into account. Evaluation 
thus has to be unique by the community but also be broad 
enough to include standards for human being rights and health 
(3).

Developing technology brings multiple e-health interventions 
within the diagnosis, monitoring, and managing of diseases. 
Different forms of these interventions like teleconsultation, 
teleradiology, teledermatology, telepathology, even technolo-
gies like mobile applications, mobile devices, digital therapy, 
and artificial intelligence or machine learning can all be named 
under the telemedicine umbrella. Despite the almost 20 years of 
experience, the appropriate adoption and use of telemedicine in 
daily practice worldwide has been slow (4). Not surprisingly 
there has been a rapid improvement in telemedicine develop-
ment after the Covid-19 outbreak (5). In Turkey, remote report-
ing of teleradiological imaging examinations is currently active-
ly practiced and medical information is created. Teleradiology 
can be defined as non-synchronous or asynchronous applica-
tions of telemedicine (6). The term asynchronous means that the 
stored data can be processed at any time to produce information. 
The synchronous applications require real-time implementa-
tions for users. With the pandemic process, the tele-health 
SURMHFW�DFWLRQ�SODQ�ZDV�DQQRXQFHG�E\�WKH�0LQLVWU\�RI�+HDOWK�RI�
the Republic of Turkey in parallel with its pioneers in the world. 
One of the 3 main branches mentioned in the pilot application 
was physical medicine and rehabilitation. The application is 
planned as a pioneer in hospitals that continue to operate as 
pandemic hospitals. At present, the studies to establish the 
infrastructure of the synchronous telemedicine system are 
continuing. Our aim in this study is to measure the knowledge 
and awareness levels of physiatrists on this subject and to 
measure the advantages-disadvantages and comfort perceptions 
about clinical applications.

MATERIALS and METHODS
This study was planned as a cross-sectional survey study. The 
research was approved by the local ethics committee (Date 22 
January 2021; reference number, 107/76). The study was carried 
out according to the ethical standards specified in the 1964 
+HOVLQNL�'HFODUDWLRQ���7KH�SK\VLFDO�PHGLFLQH�DQG�UHKDELOLWDWLRQ�
physicians working actively in Turkey were asked to fill in the 
questionnaire created by the researchers. The questionnaire was 
formed mostly by the literature previously reported but expand-
ed with the arrangements for the physiatry in particular (7-9). 
The questionnaire was prepared to collect information on four 
different topics. The first part is prepared for basic socio-demo-
graphic data (4 questions). The second part has been aimed to 
determine the level of knowledge and awareness about telemed-
icine (8 questions). In the third part, questions evaluating the 
perception of the advantages and disadvantages of telemedicine 
are included (14 questions). In the fourth section, questions 
about clinical applications of telemedicine in the physiatry 
practice were asked (10 questions). The questionnaire was 
prepared through google docs and delivered via e-mail/What-
V8S�WHOHJUDP�SODWIRUPV�WKDW�DUH�VSHFLILF�IRU�WKH�SK\VLDWULVW��7KH�
questionnaire had first came out on April 2021 and beheld active 
till December 2021. Reminders and encouragement to join the 
study were supplied by the researchers from time to time (twice 
a month). Since the questionnaire has been settled to show up 
only for the ones who give online approval, all the responders 
were asked to approve the enlightened consent form firstly 
when they reach out to the survey.  

violence against physicians, not to be underestimated majority 
of the physicians (32.1%) reported the fear of being exposed to 
verbal/psychological violence. Another loudly stated anxiety 
was that they would feel uncomfortable about the protection of 
personal data and security/privacy (66.1%). One further notable 
barrier was nearly half of the physicians' incapability of using 
the system without help from someone else or at least requiring 
some help (5.5% and 40.4%, respectively). We have remade the 
analyses with the crosstabs in the view of gender, age (young 
and elder by the cutoff 40) and workplace differences but there 
were no meaningful differences on behalf of the opinions except 
the women's hesitations on the verbal violence against them. 

According to our results, women physicians seem to have 
trouble ending up with a decision about the issue (p=0.032).
Tables V-VI represents the comfort level and difficulty in 
clinical applications, respectively. It seems that physicians 
would feel uncomfortable while arranging any treatment or 
document in telemedicine. The most noticeable uneasiness was 
seen in the pediatric patient group (83.5%). The most difficult 
task to evaluate in telemedicine was found to be orthopedic and 
neurologic rehabilitation followed by regional pain syndromes. 
Neuropathic pain seems to be less of a concern in telemedicine, 
with 36.6% of physicians.

DISCUSSION
As far as we know, this study is the first comprehended telemed-
icine knowledge and awareness survey applied in physical 
medicine and rehabilitation physicians particularly. Physiatrists 
reported telemedicine was useful for patients and had some 
potential advantages for themselves but were less satisfied or 
faced with malpractice. Physiatrists also agreed on physical 
examination can not be applied remotely and reported this as the 
reason for patients' low satisfaction. Physiatrists’  most 
struggled areas were reported as rehabilitation (orthopedics or 
neurologic) followed by regional pain syndromes (knee, shoul-
der, hip, etc). Our results were consistent with the other studies' 
results on the knowledge of telemedicine. Previously 96.6% of 
physicians reported low or very low levels of knowledge about 
telemedicine (8). Another study  revealed 46.1% of the physi-
cians among various specialties have low knowledge levels 
about telemedicine (7). We found very few physiatrists thought 
they knew what telemedicine was (16.5%), and the vast majori-
ty (63.3%) stated that they knew it partially. 

Quite a few physiatrists (10.09%) reported that they knew how 
to apply medical applications (physical examination, laboratory 
evaluation, imaging evaluation, etc.) related to the musculoskel-
etal system and diseases remotely via telemedicine. A recent 
review provides a detailed virtual musculoskeletal examination 
with a specific set of guidelines to enhance the information 
obtained when evaluating the shoulder, hip, knee, ankle, and 
cervical and lumbar spine, which can be refined according to the 
capabilities of the patient and examiner (10). Iyer et al., 
acknowledged the limitations of a remote examination and 
discuss maneuvers that cannot be performed remotely. They 
emphasized a needed framework for the standardization of the 
remote physical exam (11). We can argue more than a standard 
virtual examination with the developing technology. A 
motion-based machine learning software seems to be a potential 
substitute for a shoulder range of motion examination (12). 
%HVLGHV� ODFN�RI�NQRZOHGJH�RI�UHPRWH�H[DPLQDWLRQ�GHWDLOV�� WKH�
rate of physicians who were confident in their remote physical 
examination was quite low, only 2.8 percent.  31.2% of physiat-
rists thought that patients could not cooperate with the examina-
tion. Physiatrists also reported that physical examination 
requires one-to-one contact, it is not correct to do it remotely 
(61.5%).  The most frequently reported barrier of telemedicine 
among rheumatologists was the inability to perform a proper 
physical examination (13). In a recent study 36.2% of general 
practitioners (GP)  were not satisfied with the specific assess-
ments of the hand, shoulder, spine, hip, knee, and ankle; and 
51.0% thought that their patients were not satisfied with the 
current quality of remote musculoskeletal consultations. Of 
note, 77.6% of GP’s said that they were more likely to request 
additional investigations, and 75.6% stated that they were more 
likely to refer patients to a specialist after a remote musculoskel-
etal consultation (14). Clinicians prefer face-to-face consulta-
tions at the initial visit to establish a doctor-patient relationship; 
telemedicine can be a reasonable option for long-term patients 
where physical examination may not be needed (15). For exam-
ple close monitoring of patients on biological therapies, 
telemedicine can be a useful tool to reduce the number of 

clinical visits (16). Our results were consistent with the previous 
studies since 67.9% of the physiatrists agreed that telemedicine 
applications should be prioritized for patients who have previ-
ously been physically/face-to-face evaluated in a healthcare 
facility. 

According to our study, more than half of the physicians stated 
that telemedicine facilitates patients' access to physicians and 
medical services, also a time saver for them. Physiatrists also 
reported that telemedicine was effective in general and benefi-
cial. Especially for the patients living those living in rural areas 
should have priority access to telemedicine. Time effectivity 
and cost-effectivity were major benefits of telemedicine to rural 
communities and consumers (17). Previously reported that, 
video-assisted orthopedic consultation to a remote clinic is more 
cost-effective rather than traveling for consultations (18). Done-
lan et al., reported that virtual video visits were preferred to 
office visits by patients for convenience and travel time (19). 
Poor access to digital services and additional weak technology 
support in rural areas also should be kept in mind on the 
contrary for patients’ perspectives (20). 
Major medico-legal barriers which were stated mainly by 
physiatrists were fear of malpractice (73.4%), anxiety on behalf 
of the protection of personal safety and privacy (66.1%). A 
recent review, repeated mostly the same concerns: informed 
consent, protecting data and confidentiality, malpractice, and 
liability (21). To embodiment the physicians’ concerns about 
exposure to malpractice risk, Fogel AL et al., published cases of 
medical malpractice related to telemedicine from the LexisNex-
is legal case database (22). Whether telemedicine introduces a 
new form of malpractice or is not too different from the normal 
one being present, is still controversial. Reviewers summarised 
the protective approach for malpractice as extended insurance 
coverage and civil responsibility (21). While there were 
references to the importance of the protection and privacy of 
patients' personal data in reviews, in our study, physicians were 
concerned about their own data and violence against own priva-
cy like unauthorized video and audio recording (20, 21). Data 
protection and privacy of both patients and physicians must be 
ensured by an authority and guaranteed by law. Even cybersecu-
rity should be considered and provided (23).

Remote applications naturally provide a shield against physical 
insults; we reported 74% of physicians stated that telemedicine 
would be a protective instrument from physical violence. Work-
place violence against physicians is an arising threat of medical 
practice across the globe (24). A study from Turkey reported 
that physicians were exposed to verbal and psychological 
violence more than physical violence (25). Previously telehealth 
has been explored in terms of its potential to be protective or 
XVHIXO� DJDLQVW� GRPHVWLF� YLROHQFH� ������ +RZHYHU�� YLROHQFH�
against a physician on telemedicine has never been mentioned 
in the literature before. We reported that 32.1% of the physicians 
reported the fear of being exposed to verbal/psychological 
violence while 35.8 % reported that telemedicine is safer in 
terms of verbal/psychological violence against physicians. 
Nonetheless, just as many physicians remained undecided. A 
study from Jordan revealed that male doctors are more exposed 

to violence or workplace abuse (27). In our study women physi-
cians seem to be mostly undecided whether telemedicine is a 
protector or provoker against verbal or emotional violence. 
Tenford et al., reviewed how telehealth may work in the field of 
physical medicine and rehabilitation. Reviewers gathered the 
evidence for patients with cardiac diseases, orthopedic 
problems, neurologic diseases, and musculoskeletal conditions 
may get benefit the telemedicine. Physiatrists may use 
telehealth to deliver care to patients with impaired mobility and 
those living in locations with reduced access (28). Even though 
patients seem satisfied and take advantage of telemedicine since 
they are incapable or disabled, we reported that physicians 
would feel uncomfortable while arranging any treatment in 
telemedicine. The most noticeable uneasiness was seen in the 
pediatric patient group (83.5%). The most difficult task to 
evaluate in telemedicine was found orthopedic and neurologic 
rehabilitation followed by regional pain syndromes. Neuropath-
ic pain seems to be less of a concern in telemedicine, with 
36.6% of physicians. There is a lack of knowledge on behalf of 
the comfort levels of physiatrists on specific tasks via telemedi-
cine. Physiatrists deal with different and various types of 
patients. Especially rehabilitation is a huge area that anyone can 
be needed from cradle to grave. One size fits all approach is not 
suitable even in real-time physiatry practice, whereas telemedi-
cine without standards and convenient protocols seem quite a 
challenge for physiatrists. In the study with 14 physiatrists, even 
though clinicians reported satisfaction on telemedicine, 
researchers pointed out that they focused only on outpatient 
musculoskeletal and sports medicine practices; other patient 
groups may have different health care needs that would be better 
served with face-to-face visits (29). 

There are some limitations of this study. We concluded a 
cross-sectional survey and completed it in approximately 8 
months time. Responders' perceptions may be affected by time 
changes, for example, violence against physicians is quite a hot 
topic in Turkey and accumulated life experiences may affect 
perceptions. Selection bias should be mentioned since we used 
e-mails and electronic platforms to reach the participants; the 
selected ones may have been more familiar with the use of 
technology Although we reached the largest number of physiat-
rists in the literature, initially we aimed to reach more of them. 
Our results with this number of participants cannot be general-
ized, but we think that it will still give an idea. The reluctance of 
physicians to participate in surveys may be a separate research 
topic. On the other hand, even though telemedicine applications 
in hospitals are increasing day by day, we reached fewer physi-
cians with experience. Nonetheless, we believe the findings of 
this study still provide useful insights for the standardization of 
telemedicine.

CONCLUSION
In conclusion, telemedicine is quite a new area and is still in 
progress. This novel area with relatively little knowledge needs 
to be searched properly and our report will be a touchstone for 
further reports. Physiatrists need to be enlightened about ethics 
and legal rights. Physical examination is the most important 
determinant of patient management and proper diagnosis. 
Remote implementations of physical examination seem to be a 
major factor in both patients and physicians satisfaction or 
GLVFRPIRUW��%DUULHUV�DQG�OLPLWDWLRQV�RI�WKH�V\VWHP�PXVW�EH�ZHOO�
defined. Our report, consistent with the previous literature, 
states that telemedicine can be a helpful tool for both patients 
and physiatrists, can save money, save time, and can offer a 
SLQSRLQW�VROXWLRQ�IRU�VRPH�SDWLHQWV��+RZHYHU�XQFRQWUROOHG�DQG�
inappropriate use may create disappointment for both patients 
and physicians. Satisfaction does not mean always benefits for 
patients, and does not mean comfort always for the physicians. 
Matching the correctly selected patient with a well-structured 
telemedicine system maximizes the expected benefit. Our report 
will be a guide in this content to set standards.
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ABSTRACT
Objective: 
Telemedicine applications are becoming increasingly common. Our aim in this study was to 
measure the knowledge, awareness and perception levels of physiatrists on this subject.

Material and Methods: 
This study was planned as a cross-sectional survey study. Physiatrists actively working in Turkey 
were asked to fill in the questionnaire created by the researchers, prepared with google docs and 
shared via email/WhatsApp/Telegram platforms.

Results:
 The questionnaire was answered by a total of 109 physicians, 54 women (49.5%) and 55 men 
(50.5%). 63.3% of physicians stated that they knew telemedicine partially. Physicians who knew 
how to remotely apply physical examination was 10.09%.  The disadvantages that physicians 
mostly agreed on were the increase in the risk of malpractice (73.4%) and the decrease in profes-
sional satisfaction (76.1%). 71.6% of physicians believe that physical contact increases the 
feeling of trust in the patients and positively affects the success of the treatment. Orthopedic and 
neurological rehabilitation came to the fore in the most difficult areas to evaluate in telemedicine. 
Neuropathic pain was a less challenging area with 36.6% of physicians.

Conclusion: 
There is a lack of knowledge of our physicians about the content, application areas, responsibili-
ties and jurisdictions of the concept of telemedicine. Our physicians think that their professional 
satisfaction will be less in this system with a higher malpractice risk. Potential barriers should be 
analyzed well and the system should be well planned so as not to victimize physicians and 
patients in physiatry practice. Our study will be a guide in this context.

Key Words: 
Telemedicine, Physical Medicine and Rehabilitation, Physiatry

Statistical Analysis
The information gathered from the survey was analyzed by 
Statistical Package for the Social Sciences (SPSS) 22.  Descrip-
tive analyses were used for percentages and frequencies. 
Comparison of subgroups was done with chi-square tests. P 
value above 0.05 was considered significant.

RESULTS
The questionnaire was shared twice a month in groups (during 8 
months time) with physiatrists via electronic platforms. There 
were a total of 683 physicians in the groups but the survey 
answered only by a total of 109 physicians, 54 women (49.5%) 
and 55 men (50.5%). Responce rate was 15.9%. The socio-de-
mographics of the responders were shown in Table I. The mean 
age of the responders was 36.69±8.43 years. The vast majority 
of the physicians were not using telemedicine in routine practice 
(84.4 %). 

        Table I. Sociodemographic properties of physiatrists

Physicians' knowledge and awareness about telemedicine were 
shown in Table II. While very few physicians thought that they 
knew what telemedicine was (16.5%), the vast majority report-
ed that they knew only partially (63.3%). 

The number of physicians who know how to apply medical 
applications (physical examination, laboratory evaluation, 
imaging evaluation, etc.) related to the musculoskeletal system 
and diseases remotely via telemedicine system were only 11 
(10.09%) unfortunately. Physicians who were familiar with the 
technological infrastructure and tools (computer, camera, 
microphone, application and applications, etc.) required for the 
telemedicine system were 73.4%. While no physician received 
any training on telemedicine applications at the faculty of 
medicine, only 3 (2.8%) physicians stated that they attended the 
courses after graduation.  A great majority of physicians did not 
know their legal responsibilities and jurisdictions as a physician 
in the telemedicine system (75.2%). The percent of physicians 
who do not know whether the clinical practices performed with 
telemedicine are within the scope of the compulsory profession-
al insurance was also quite high (89%).  
Perceptions of the advantages of telemedicine were figured in 
Table III and the disadvantages and potential barriers were 
shown in Table IV. More than half of the physicians stated that 
telemedicine facilitates patients' access to physicians and 
medical services. Almost 75% of the physicians agreed that 
patients those living in rural areas should have priority access to 
telemedicine. According to responders telemedicine ensures 
more effective use of time for patients rather than physicians, 
54.1% and 33% respectively. 74% of physicians stated that 
telemedicine would be a protective instrument from physical 
violence. The barrier most agreed upon by physicians was 
increased malpractice risk (73.4%) and decreased occupational 
satisfaction (76.1%). Most of the physicians (71.6%) believe 
that physical contact increases the feeling of trust in patients and 
positively affects the success of the treatment. Therefore, the 
perceived success of the treatment in the telemedicine system is 
lower. Another prominent barrier we identified was that physi-
cal examination requires one-to-one contact, it is not correct to 
do it remotely (61.5%). Consistent with the previous statement 
they agreed that telemedicine applications should be prioritized 
for patients who have previously been physically/face-to-face 
evaluated in a healthcare facility (67.9%). Although we could 
not detect a prominent opinion in terms of verbal/psychological 
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INTRODUCTION
The restrictions imposed by the Covid-19 pandemic and the 
extraordinary intensity of the healthcare system have also 
affected many elective patients' access to healthcare. The 
telemedicine system covers all kinds of remote health services 
by meeting on common ground with the fields of medicine, 
telecommunications and information (1). World health organi-
]DWLRQ� �:+2��HPSKDVL]HV� WKDW� WHOHPHGLFLQH�XVHV� LQIRUPDWLRQ�
systems and communication technologies to overcome physical 
barriers, and increase access to health care services (2). 
Telemedicine in progress brings its own barriers, legal and 
ethical considerations to consider. When evaluating information 
technologies (IT) in health care, not only the technology itself 
but also the interaction between the technology, environment 
and human behaviors must be taken into account. Evaluation 
thus has to be unique by the community but also be broad 
enough to include standards for human being rights and health 
(3).

Developing technology brings multiple e-health interventions 
within the diagnosis, monitoring, and managing of diseases. 
Different forms of these interventions like teleconsultation, 
teleradiology, teledermatology, telepathology, even technolo-
gies like mobile applications, mobile devices, digital therapy, 
and artificial intelligence or machine learning can all be named 
under the telemedicine umbrella. Despite the almost 20 years of 
experience, the appropriate adoption and use of telemedicine in 
daily practice worldwide has been slow (4). Not surprisingly 
there has been a rapid improvement in telemedicine develop-
ment after the Covid-19 outbreak (5). In Turkey, remote report-
ing of teleradiological imaging examinations is currently active-
ly practiced and medical information is created. Teleradiology 
can be defined as non-synchronous or asynchronous applica-
tions of telemedicine (6). The term asynchronous means that the 
stored data can be processed at any time to produce information. 
The synchronous applications require real-time implementa-
tions for users. With the pandemic process, the tele-health 
SURMHFW�DFWLRQ�SODQ�ZDV�DQQRXQFHG�E\�WKH�0LQLVWU\�RI�+HDOWK�RI�
the Republic of Turkey in parallel with its pioneers in the world. 
One of the 3 main branches mentioned in the pilot application 
was physical medicine and rehabilitation. The application is 
planned as a pioneer in hospitals that continue to operate as 
pandemic hospitals. At present, the studies to establish the 
infrastructure of the synchronous telemedicine system are 
continuing. Our aim in this study is to measure the knowledge 
and awareness levels of physiatrists on this subject and to 
measure the advantages-disadvantages and comfort perceptions 
about clinical applications.

MATERIALS and METHODS
This study was planned as a cross-sectional survey study. The 
research was approved by the local ethics committee (Date 22 
January 2021; reference number, 107/76). The study was carried 
out according to the ethical standards specified in the 1964 
+HOVLQNL�'HFODUDWLRQ���7KH�SK\VLFDO�PHGLFLQH�DQG�UHKDELOLWDWLRQ�
physicians working actively in Turkey were asked to fill in the 
questionnaire created by the researchers. The questionnaire was 
formed mostly by the literature previously reported but expand-
ed with the arrangements for the physiatry in particular (7-9). 
The questionnaire was prepared to collect information on four 
different topics. The first part is prepared for basic socio-demo-
graphic data (4 questions). The second part has been aimed to 
determine the level of knowledge and awareness about telemed-
icine (8 questions). In the third part, questions evaluating the 
perception of the advantages and disadvantages of telemedicine 
are included (14 questions). In the fourth section, questions 
about clinical applications of telemedicine in the physiatry 
practice were asked (10 questions). The questionnaire was 
prepared through google docs and delivered via e-mail/What-
V8S�WHOHJUDP�SODWIRUPV�WKDW�DUH�VSHFLILF�IRU�WKH�SK\VLDWULVW��7KH�
questionnaire had first came out on April 2021 and beheld active 
till December 2021. Reminders and encouragement to join the 
study were supplied by the researchers from time to time (twice 
a month). Since the questionnaire has been settled to show up 
only for the ones who give online approval, all the responders 
were asked to approve the enlightened consent form firstly 
when they reach out to the survey.  

violence against physicians, not to be underestimated majority 
of the physicians (32.1%) reported the fear of being exposed to 
verbal/psychological violence. Another loudly stated anxiety 
was that they would feel uncomfortable about the protection of 
personal data and security/privacy (66.1%). One further notable 
barrier was nearly half of the physicians' incapability of using 
the system without help from someone else or at least requiring 
some help (5.5% and 40.4%, respectively). We have remade the 
analyses with the crosstabs in the view of gender, age (young 
and elder by the cutoff 40) and workplace differences but there 
were no meaningful differences on behalf of the opinions except 
the women's hesitations on the verbal violence against them. 

According to our results, women physicians seem to have 
trouble ending up with a decision about the issue (p=0.032).
Tables V-VI represents the comfort level and difficulty in 
clinical applications, respectively. It seems that physicians 
would feel uncomfortable while arranging any treatment or 
document in telemedicine. The most noticeable uneasiness was 
seen in the pediatric patient group (83.5%). The most difficult 
task to evaluate in telemedicine was found to be orthopedic and 
neurologic rehabilitation followed by regional pain syndromes. 
Neuropathic pain seems to be less of a concern in telemedicine, 
with 36.6% of physicians.

DISCUSSION
As far as we know, this study is the first comprehended telemed-
icine knowledge and awareness survey applied in physical 
medicine and rehabilitation physicians particularly. Physiatrists 
reported telemedicine was useful for patients and had some 
potential advantages for themselves but were less satisfied or 
faced with malpractice. Physiatrists also agreed on physical 
examination can not be applied remotely and reported this as the 
reason for patients' low satisfaction. Physiatrists’  most 
struggled areas were reported as rehabilitation (orthopedics or 
neurologic) followed by regional pain syndromes (knee, shoul-
der, hip, etc). Our results were consistent with the other studies' 
results on the knowledge of telemedicine. Previously 96.6% of 
physicians reported low or very low levels of knowledge about 
telemedicine (8). Another study  revealed 46.1% of the physi-
cians among various specialties have low knowledge levels 
about telemedicine (7). We found very few physiatrists thought 
they knew what telemedicine was (16.5%), and the vast majori-
ty (63.3%) stated that they knew it partially. 

Quite a few physiatrists (10.09%) reported that they knew how 
to apply medical applications (physical examination, laboratory 
evaluation, imaging evaluation, etc.) related to the musculoskel-
etal system and diseases remotely via telemedicine. A recent 
review provides a detailed virtual musculoskeletal examination 
with a specific set of guidelines to enhance the information 
obtained when evaluating the shoulder, hip, knee, ankle, and 
cervical and lumbar spine, which can be refined according to the 
capabilities of the patient and examiner (10). Iyer et al., 
acknowledged the limitations of a remote examination and 
discuss maneuvers that cannot be performed remotely. They 
emphasized a needed framework for the standardization of the 
remote physical exam (11). We can argue more than a standard 
virtual examination with the developing technology. A 
motion-based machine learning software seems to be a potential 
substitute for a shoulder range of motion examination (12). 
%HVLGHV� ODFN�RI�NQRZOHGJH�RI�UHPRWH�H[DPLQDWLRQ�GHWDLOV�� WKH�
rate of physicians who were confident in their remote physical 
examination was quite low, only 2.8 percent.  31.2% of physiat-
rists thought that patients could not cooperate with the examina-
tion. Physiatrists also reported that physical examination 
requires one-to-one contact, it is not correct to do it remotely 
(61.5%).  The most frequently reported barrier of telemedicine 
among rheumatologists was the inability to perform a proper 
physical examination (13). In a recent study 36.2% of general 
practitioners (GP)  were not satisfied with the specific assess-
ments of the hand, shoulder, spine, hip, knee, and ankle; and 
51.0% thought that their patients were not satisfied with the 
current quality of remote musculoskeletal consultations. Of 
note, 77.6% of GP’s said that they were more likely to request 
additional investigations, and 75.6% stated that they were more 
likely to refer patients to a specialist after a remote musculoskel-
etal consultation (14). Clinicians prefer face-to-face consulta-
tions at the initial visit to establish a doctor-patient relationship; 
telemedicine can be a reasonable option for long-term patients 
where physical examination may not be needed (15). For exam-
ple close monitoring of patients on biological therapies, 
telemedicine can be a useful tool to reduce the number of 

clinical visits (16). Our results were consistent with the previous 
studies since 67.9% of the physiatrists agreed that telemedicine 
applications should be prioritized for patients who have previ-
ously been physically/face-to-face evaluated in a healthcare 
facility. 

According to our study, more than half of the physicians stated 
that telemedicine facilitates patients' access to physicians and 
medical services, also a time saver for them. Physiatrists also 
reported that telemedicine was effective in general and benefi-
cial. Especially for the patients living those living in rural areas 
should have priority access to telemedicine. Time effectivity 
and cost-effectivity were major benefits of telemedicine to rural 
communities and consumers (17). Previously reported that, 
video-assisted orthopedic consultation to a remote clinic is more 
cost-effective rather than traveling for consultations (18). Done-
lan et al., reported that virtual video visits were preferred to 
office visits by patients for convenience and travel time (19). 
Poor access to digital services and additional weak technology 
support in rural areas also should be kept in mind on the 
contrary for patients’ perspectives (20). 
Major medico-legal barriers which were stated mainly by 
physiatrists were fear of malpractice (73.4%), anxiety on behalf 
of the protection of personal safety and privacy (66.1%). A 
recent review, repeated mostly the same concerns: informed 
consent, protecting data and confidentiality, malpractice, and 
liability (21). To embodiment the physicians’ concerns about 
exposure to malpractice risk, Fogel AL et al., published cases of 
medical malpractice related to telemedicine from the LexisNex-
is legal case database (22). Whether telemedicine introduces a 
new form of malpractice or is not too different from the normal 
one being present, is still controversial. Reviewers summarised 
the protective approach for malpractice as extended insurance 
coverage and civil responsibility (21). While there were 
references to the importance of the protection and privacy of 
patients' personal data in reviews, in our study, physicians were 
concerned about their own data and violence against own priva-
cy like unauthorized video and audio recording (20, 21). Data 
protection and privacy of both patients and physicians must be 
ensured by an authority and guaranteed by law. Even cybersecu-
rity should be considered and provided (23).

Remote applications naturally provide a shield against physical 
insults; we reported 74% of physicians stated that telemedicine 
would be a protective instrument from physical violence. Work-
place violence against physicians is an arising threat of medical 
practice across the globe (24). A study from Turkey reported 
that physicians were exposed to verbal and psychological 
violence more than physical violence (25). Previously telehealth 
has been explored in terms of its potential to be protective or 
XVHIXO� DJDLQVW� GRPHVWLF� YLROHQFH� ������ +RZHYHU�� YLROHQFH�
against a physician on telemedicine has never been mentioned 
in the literature before. We reported that 32.1% of the physicians 
reported the fear of being exposed to verbal/psychological 
violence while 35.8 % reported that telemedicine is safer in 
terms of verbal/psychological violence against physicians. 
Nonetheless, just as many physicians remained undecided. A 
study from Jordan revealed that male doctors are more exposed 

to violence or workplace abuse (27). In our study women physi-
cians seem to be mostly undecided whether telemedicine is a 
protector or provoker against verbal or emotional violence. 
Tenford et al., reviewed how telehealth may work in the field of 
physical medicine and rehabilitation. Reviewers gathered the 
evidence for patients with cardiac diseases, orthopedic 
problems, neurologic diseases, and musculoskeletal conditions 
may get benefit the telemedicine. Physiatrists may use 
telehealth to deliver care to patients with impaired mobility and 
those living in locations with reduced access (28). Even though 
patients seem satisfied and take advantage of telemedicine since 
they are incapable or disabled, we reported that physicians 
would feel uncomfortable while arranging any treatment in 
telemedicine. The most noticeable uneasiness was seen in the 
pediatric patient group (83.5%). The most difficult task to 
evaluate in telemedicine was found orthopedic and neurologic 
rehabilitation followed by regional pain syndromes. Neuropath-
ic pain seems to be less of a concern in telemedicine, with 
36.6% of physicians. There is a lack of knowledge on behalf of 
the comfort levels of physiatrists on specific tasks via telemedi-
cine. Physiatrists deal with different and various types of 
patients. Especially rehabilitation is a huge area that anyone can 
be needed from cradle to grave. One size fits all approach is not 
suitable even in real-time physiatry practice, whereas telemedi-
cine without standards and convenient protocols seem quite a 
challenge for physiatrists. In the study with 14 physiatrists, even 
though clinicians reported satisfaction on telemedicine, 
researchers pointed out that they focused only on outpatient 
musculoskeletal and sports medicine practices; other patient 
groups may have different health care needs that would be better 
served with face-to-face visits (29). 

There are some limitations of this study. We concluded a 
cross-sectional survey and completed it in approximately 8 
months time. Responders' perceptions may be affected by time 
changes, for example, violence against physicians is quite a hot 
topic in Turkey and accumulated life experiences may affect 
perceptions. Selection bias should be mentioned since we used 
e-mails and electronic platforms to reach the participants; the 
selected ones may have been more familiar with the use of 
technology Although we reached the largest number of physiat-
rists in the literature, initially we aimed to reach more of them. 
Our results with this number of participants cannot be general-
ized, but we think that it will still give an idea. The reluctance of 
physicians to participate in surveys may be a separate research 
topic. On the other hand, even though telemedicine applications 
in hospitals are increasing day by day, we reached fewer physi-
cians with experience. Nonetheless, we believe the findings of 
this study still provide useful insights for the standardization of 
telemedicine.

CONCLUSION
In conclusion, telemedicine is quite a new area and is still in 
progress. This novel area with relatively little knowledge needs 
to be searched properly and our report will be a touchstone for 
further reports. Physiatrists need to be enlightened about ethics 
and legal rights. Physical examination is the most important 
determinant of patient management and proper diagnosis. 
Remote implementations of physical examination seem to be a 
major factor in both patients and physicians satisfaction or 
GLVFRPIRUW��%DUULHUV�DQG�OLPLWDWLRQV�RI�WKH�V\VWHP�PXVW�EH�ZHOO�
defined. Our report, consistent with the previous literature, 
states that telemedicine can be a helpful tool for both patients 
and physiatrists, can save money, save time, and can offer a 
SLQSRLQW�VROXWLRQ�IRU�VRPH�SDWLHQWV��+RZHYHU�XQFRQWUROOHG�DQG�
inappropriate use may create disappointment for both patients 
and physicians. Satisfaction does not mean always benefits for 
patients, and does not mean comfort always for the physicians. 
Matching the correctly selected patient with a well-structured 
telemedicine system maximizes the expected benefit. Our report 
will be a guide in this content to set standards.
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ABSTRACT
Objective: 
Telemedicine applications are becoming increasingly common. Our aim in this study was to 
measure the knowledge, awareness and perception levels of physiatrists on this subject.

Material and Methods: 
This study was planned as a cross-sectional survey study. Physiatrists actively working in Turkey 
were asked to fill in the questionnaire created by the researchers, prepared with google docs and 
shared via email/WhatsApp/Telegram platforms.

Results:
 The questionnaire was answered by a total of 109 physicians, 54 women (49.5%) and 55 men 
(50.5%). 63.3% of physicians stated that they knew telemedicine partially. Physicians who knew 
how to remotely apply physical examination was 10.09%.  The disadvantages that physicians 
mostly agreed on were the increase in the risk of malpractice (73.4%) and the decrease in profes-
sional satisfaction (76.1%). 71.6% of physicians believe that physical contact increases the 
feeling of trust in the patients and positively affects the success of the treatment. Orthopedic and 
neurological rehabilitation came to the fore in the most difficult areas to evaluate in telemedicine. 
Neuropathic pain was a less challenging area with 36.6% of physicians.

Conclusion: 
There is a lack of knowledge of our physicians about the content, application areas, responsibili-
ties and jurisdictions of the concept of telemedicine. Our physicians think that their professional 
satisfaction will be less in this system with a higher malpractice risk. Potential barriers should be 
analyzed well and the system should be well planned so as not to victimize physicians and 
patients in physiatry practice. Our study will be a guide in this context.

Key Words: 
Telemedicine, Physical Medicine and Rehabilitation, Physiatry

Statistical Analysis
The information gathered from the survey was analyzed by 
Statistical Package for the Social Sciences (SPSS) 22.  Descrip-
tive analyses were used for percentages and frequencies. 
Comparison of subgroups was done with chi-square tests. P 
value above 0.05 was considered significant.

RESULTS
The questionnaire was shared twice a month in groups (during 8 
months time) with physiatrists via electronic platforms. There 
were a total of 683 physicians in the groups but the survey 
answered only by a total of 109 physicians, 54 women (49.5%) 
and 55 men (50.5%). Responce rate was 15.9%. The socio-de-
mographics of the responders were shown in Table I. The mean 
age of the responders was 36.69±8.43 years. The vast majority 
of the physicians were not using telemedicine in routine practice 
(84.4 %). 

        Table I. Sociodemographic properties of physiatrists

Physicians' knowledge and awareness about telemedicine were 
shown in Table II. While very few physicians thought that they 
knew what telemedicine was (16.5%), the vast majority report-
ed that they knew only partially (63.3%). 

The number of physicians who know how to apply medical 
applications (physical examination, laboratory evaluation, 
imaging evaluation, etc.) related to the musculoskeletal system 
and diseases remotely via telemedicine system were only 11 
(10.09%) unfortunately. Physicians who were familiar with the 
technological infrastructure and tools (computer, camera, 
microphone, application and applications, etc.) required for the 
telemedicine system were 73.4%. While no physician received 
any training on telemedicine applications at the faculty of 
medicine, only 3 (2.8%) physicians stated that they attended the 
courses after graduation.  A great majority of physicians did not 
know their legal responsibilities and jurisdictions as a physician 
in the telemedicine system (75.2%). The percent of physicians 
who do not know whether the clinical practices performed with 
telemedicine are within the scope of the compulsory profession-
al insurance was also quite high (89%).  
Perceptions of the advantages of telemedicine were figured in 
Table III and the disadvantages and potential barriers were 
shown in Table IV. More than half of the physicians stated that 
telemedicine facilitates patients' access to physicians and 
medical services. Almost 75% of the physicians agreed that 
patients those living in rural areas should have priority access to 
telemedicine. According to responders telemedicine ensures 
more effective use of time for patients rather than physicians, 
54.1% and 33% respectively. 74% of physicians stated that 
telemedicine would be a protective instrument from physical 
violence. The barrier most agreed upon by physicians was 
increased malpractice risk (73.4%) and decreased occupational 
satisfaction (76.1%). Most of the physicians (71.6%) believe 
that physical contact increases the feeling of trust in patients and 
positively affects the success of the treatment. Therefore, the 
perceived success of the treatment in the telemedicine system is 
lower. Another prominent barrier we identified was that physi-
cal examination requires one-to-one contact, it is not correct to 
do it remotely (61.5%). Consistent with the previous statement 
they agreed that telemedicine applications should be prioritized 
for patients who have previously been physically/face-to-face 
evaluated in a healthcare facility (67.9%). Although we could 
not detect a prominent opinion in terms of verbal/psychological 

110

Karatas NM. et al Akd Med J 2024;10(1)

ÖZ
Amaç: 
7HOHWÕS�X\JXODPDODUÕ�JLGHUHN�\D\JÕQODúPDNWDGÕU��%X�oDOÕúPDGD-
NL�DPDFÕPÕ]�IL]LNVHO�WÕS�X]PDQODUÕQÕQ�EX�NRQXGDNL�ELOJL��IDUNÕQ-
GDOÕN�YH�DOJÕ�G�]H\OHULQL�|OoPHNWLU�

Gereç ve Yöntemler: 
%X� oDOÕúPD�� NHVLWVHO� ELU� DQNHW� oDOÕúPDVÕ� RODUDN� SODQODQPÕúWÕU��
7�UNL\H
GH� DNWLI� RODUDN� oDOÕúDQ� IL]LN� WHGDYL� X]PDQODUÕQGDQ�
DUDúWÕUPDFÕODU�WDUDIÕQGDQ�ROXúWXUXODQ��JRRJOH�GRFV�LOH�KD]ÕUODQDQ�
YH� H�SRVWD�:KDWV$SS�7HOHJUDP� SODWIRUPODUÕ� �]HULQGHQ�
SD\ODúÕODQ�DQNHWL�GROGXUPDODUÕ�LVWHQGL�

Bulgular: 
$QNHWL� ��� NDGÕQ� �������� YH� ��� HUNHN� �������� ROPDN� �]HUH�
WRSODP� ���� KHNLP� \DQÕWODPÕúWÕU�� +HNLPOHULQ� �����
�� WHOHWÕS
Õ�
NÕVPHQ�ELOGL÷LQL� EHOLUWPLúWLU��8]DNWDQ� IL]LN�PXD\HQH�\DSPD\Õ�
ELOHQ�KHNLPOHULQ�RUDQÕ�������
GX��+HNLPOHULQ�HQ�oRN��]HULQGH�
X]ODúWÕ÷Õ�GH]DYDQWDMODU� LVH�PDOSUDNWLV� ULVNLQLQ�DUWPDVÕ� ��������
YH� PHVOHNL� PHPQXQL\HWLQ� D]DOPDVÕ� �������� LGL�� +HNLPOHULQ�
�����
VÕ�IL]LNVHO�WHPDVÕQ�KDVWDODUGD�J�YHQ�GX\JXVXQX�DUWÕUGÕ÷Õ-
QD� YH� WHGDYL� EDúDUÕVÕQÕ� ROXPOX� HWNLOHGL÷LQH� LQDQPDNWDGÕU��
7HOHWÕSWD�GH÷HUOHQGLULOPHVL�HQ�]RU�DODQODUGD�2UWRSHGLN�YH�1|UR-
ORMLN�5HKDELOLWDV\RQ�|Q�SODQD�oÕNPÕúWÕU��1|URSDWLN�D÷UÕ��GRNWRU-
ODUÕQ������
VÕ�LOH�GDKD�D]�]RUOD\ÕFÕ�ELU�DODQ�RODUDN�VDSWDQGÕ�

Sonuç:
+HNLPOHULPL]� DUDVÕQGD� WHOHWÕS� NDYUDPÕQÕQ� LoHUL÷L�� X\JXODPD�
DODQODUÕ�� VRUXPOXOXNODUÕ� YH� \HWNL� DODQODUÕ� NRQXVXQGD� ELOJL�
HNVLNOL÷L�EXOXQPDNWDGÕU��+HNLPOHULPL]�PDOSUDNWLV�ULVNLQLQ�GDKD�
\�NVHN�ROGX÷X�EX�VLVWHPGH�PHVOHNL�PHPQXQL\HWOHULQLQ�GDKD�D]�
RODFD÷ÕQÕ�G�ú�QPHNWHGLUOHU��)L]LN�SUDWL÷LQGH�KHNLPOHUL�YH�KDVWD-
ODUÕ�PD÷GXU�HWPHPHN�LoLQ�RODVÕ�HQJHOOHU� L\L�DQDOL]�HGLOPHOL�YH�
VLVWHP�L\L�SODQODQPDOÕGÕU��dDOÕúPDPÕ]�EX�ED÷ODPGD�\RO�J|VWHUL-
FL�RODFDNWÕU�

Anahtar Kelimeler: 
7HOHWÕS��)L]LNVHO�7ÕS�YH�5HKDELOLWDV\RQ��)L]L\DWULVW

INTRODUCTION
The restrictions imposed by the Covid-19 pandemic and the 
extraordinary intensity of the healthcare system have also 
affected many elective patients' access to healthcare. The 
telemedicine system covers all kinds of remote health services 
by meeting on common ground with the fields of medicine, 
telecommunications and information (1). World health organi-
]DWLRQ� �:+2��HPSKDVL]HV� WKDW� WHOHPHGLFLQH�XVHV� LQIRUPDWLRQ�
systems and communication technologies to overcome physical 
barriers, and increase access to health care services (2). 
Telemedicine in progress brings its own barriers, legal and 
ethical considerations to consider. When evaluating information 
technologies (IT) in health care, not only the technology itself 
but also the interaction between the technology, environment 
and human behaviors must be taken into account. Evaluation 
thus has to be unique by the community but also be broad 
enough to include standards for human being rights and health 
(3).

Developing technology brings multiple e-health interventions 
within the diagnosis, monitoring, and managing of diseases. 
Different forms of these interventions like teleconsultation, 
teleradiology, teledermatology, telepathology, even technolo-
gies like mobile applications, mobile devices, digital therapy, 
and artificial intelligence or machine learning can all be named 
under the telemedicine umbrella. Despite the almost 20 years of 
experience, the appropriate adoption and use of telemedicine in 
daily practice worldwide has been slow (4). Not surprisingly 
there has been a rapid improvement in telemedicine develop-
ment after the Covid-19 outbreak (5). In Turkey, remote report-
ing of teleradiological imaging examinations is currently active-
ly practiced and medical information is created. Teleradiology 
can be defined as non-synchronous or asynchronous applica-
tions of telemedicine (6). The term asynchronous means that the 
stored data can be processed at any time to produce information. 
The synchronous applications require real-time implementa-
tions for users. With the pandemic process, the tele-health 
SURMHFW�DFWLRQ�SODQ�ZDV�DQQRXQFHG�E\�WKH�0LQLVWU\�RI�+HDOWK�RI�
the Republic of Turkey in parallel with its pioneers in the world. 
One of the 3 main branches mentioned in the pilot application 
was physical medicine and rehabilitation. The application is 
planned as a pioneer in hospitals that continue to operate as 
pandemic hospitals. At present, the studies to establish the 
infrastructure of the synchronous telemedicine system are 
continuing. Our aim in this study is to measure the knowledge 
and awareness levels of physiatrists on this subject and to 
measure the advantages-disadvantages and comfort perceptions 
about clinical applications.

MATERIALS and METHODS
This study was planned as a cross-sectional survey study. The 
research was approved by the local ethics committee (Date 22 
January 2021; reference number, 107/76). The study was carried 
out according to the ethical standards specified in the 1964 
+HOVLQNL�'HFODUDWLRQ���7KH�SK\VLFDO�PHGLFLQH�DQG�UHKDELOLWDWLRQ�
physicians working actively in Turkey were asked to fill in the 
questionnaire created by the researchers. The questionnaire was 
formed mostly by the literature previously reported but expand-
ed with the arrangements for the physiatry in particular (7-9). 
The questionnaire was prepared to collect information on four 
different topics. The first part is prepared for basic socio-demo-
graphic data (4 questions). The second part has been aimed to 
determine the level of knowledge and awareness about telemed-
icine (8 questions). In the third part, questions evaluating the 
perception of the advantages and disadvantages of telemedicine 
are included (14 questions). In the fourth section, questions 
about clinical applications of telemedicine in the physiatry 
practice were asked (10 questions). The questionnaire was 
prepared through google docs and delivered via e-mail/What-
V8S�WHOHJUDP�SODWIRUPV�WKDW�DUH�VSHFLILF�IRU�WKH�SK\VLDWULVW��7KH�
questionnaire had first came out on April 2021 and beheld active 
till December 2021. Reminders and encouragement to join the 
study were supplied by the researchers from time to time (twice 
a month). Since the questionnaire has been settled to show up 
only for the ones who give online approval, all the responders 
were asked to approve the enlightened consent form firstly 
when they reach out to the survey.  

violence against physicians, not to be underestimated majority 
of the physicians (32.1%) reported the fear of being exposed to 
verbal/psychological violence. Another loudly stated anxiety 
was that they would feel uncomfortable about the protection of 
personal data and security/privacy (66.1%). One further notable 
barrier was nearly half of the physicians' incapability of using 
the system without help from someone else or at least requiring 
some help (5.5% and 40.4%, respectively). We have remade the 
analyses with the crosstabs in the view of gender, age (young 
and elder by the cutoff 40) and workplace differences but there 
were no meaningful differences on behalf of the opinions except 
the women's hesitations on the verbal violence against them. 

According to our results, women physicians seem to have 
trouble ending up with a decision about the issue (p=0.032).
Tables V-VI represents the comfort level and difficulty in 
clinical applications, respectively. It seems that physicians 
would feel uncomfortable while arranging any treatment or 
document in telemedicine. The most noticeable uneasiness was 
seen in the pediatric patient group (83.5%). The most difficult 
task to evaluate in telemedicine was found to be orthopedic and 
neurologic rehabilitation followed by regional pain syndromes. 
Neuropathic pain seems to be less of a concern in telemedicine, 
with 36.6% of physicians.

Table II. The results of physicians' 
                knowledge and awareness about 
                telemedicine

DISCUSSION
As far as we know, this study is the first comprehended telemed-
icine knowledge and awareness survey applied in physical 
medicine and rehabilitation physicians particularly. Physiatrists 
reported telemedicine was useful for patients and had some 
potential advantages for themselves but were less satisfied or 
faced with malpractice. Physiatrists also agreed on physical 
examination can not be applied remotely and reported this as the 
reason for patients' low satisfaction. Physiatrists’  most 
struggled areas were reported as rehabilitation (orthopedics or 
neurologic) followed by regional pain syndromes (knee, shoul-
der, hip, etc). Our results were consistent with the other studies' 
results on the knowledge of telemedicine. Previously 96.6% of 
physicians reported low or very low levels of knowledge about 
telemedicine (8). Another study  revealed 46.1% of the physi-
cians among various specialties have low knowledge levels 
about telemedicine (7). We found very few physiatrists thought 
they knew what telemedicine was (16.5%), and the vast majori-
ty (63.3%) stated that they knew it partially. 

Quite a few physiatrists (10.09%) reported that they knew how 
to apply medical applications (physical examination, laboratory 
evaluation, imaging evaluation, etc.) related to the musculoskel-
etal system and diseases remotely via telemedicine. A recent 
review provides a detailed virtual musculoskeletal examination 
with a specific set of guidelines to enhance the information 
obtained when evaluating the shoulder, hip, knee, ankle, and 
cervical and lumbar spine, which can be refined according to the 
capabilities of the patient and examiner (10). Iyer et al., 
acknowledged the limitations of a remote examination and 
discuss maneuvers that cannot be performed remotely. They 
emphasized a needed framework for the standardization of the 
remote physical exam (11). We can argue more than a standard 
virtual examination with the developing technology. A 
motion-based machine learning software seems to be a potential 
substitute for a shoulder range of motion examination (12). 
%HVLGHV� ODFN�RI�NQRZOHGJH�RI�UHPRWH�H[DPLQDWLRQ�GHWDLOV�� WKH�
rate of physicians who were confident in their remote physical 
examination was quite low, only 2.8 percent.  31.2% of physiat-
rists thought that patients could not cooperate with the examina-
tion. Physiatrists also reported that physical examination 
requires one-to-one contact, it is not correct to do it remotely 
(61.5%).  The most frequently reported barrier of telemedicine 
among rheumatologists was the inability to perform a proper 
physical examination (13). In a recent study 36.2% of general 
practitioners (GP)  were not satisfied with the specific assess-
ments of the hand, shoulder, spine, hip, knee, and ankle; and 
51.0% thought that their patients were not satisfied with the 
current quality of remote musculoskeletal consultations. Of 
note, 77.6% of GP’s said that they were more likely to request 
additional investigations, and 75.6% stated that they were more 
likely to refer patients to a specialist after a remote musculoskel-
etal consultation (14). Clinicians prefer face-to-face consulta-
tions at the initial visit to establish a doctor-patient relationship; 
telemedicine can be a reasonable option for long-term patients 
where physical examination may not be needed (15). For exam-
ple close monitoring of patients on biological therapies, 
telemedicine can be a useful tool to reduce the number of 

clinical visits (16). Our results were consistent with the previous 
studies since 67.9% of the physiatrists agreed that telemedicine 
applications should be prioritized for patients who have previ-
ously been physically/face-to-face evaluated in a healthcare 
facility. 

According to our study, more than half of the physicians stated 
that telemedicine facilitates patients' access to physicians and 
medical services, also a time saver for them. Physiatrists also 
reported that telemedicine was effective in general and benefi-
cial. Especially for the patients living those living in rural areas 
should have priority access to telemedicine. Time effectivity 
and cost-effectivity were major benefits of telemedicine to rural 
communities and consumers (17). Previously reported that, 
video-assisted orthopedic consultation to a remote clinic is more 
cost-effective rather than traveling for consultations (18). Done-
lan et al., reported that virtual video visits were preferred to 
office visits by patients for convenience and travel time (19). 
Poor access to digital services and additional weak technology 
support in rural areas also should be kept in mind on the 
contrary for patients’ perspectives (20). 
Major medico-legal barriers which were stated mainly by 
physiatrists were fear of malpractice (73.4%), anxiety on behalf 
of the protection of personal safety and privacy (66.1%). A 
recent review, repeated mostly the same concerns: informed 
consent, protecting data and confidentiality, malpractice, and 
liability (21). To embodiment the physicians’ concerns about 
exposure to malpractice risk, Fogel AL et al., published cases of 
medical malpractice related to telemedicine from the LexisNex-
is legal case database (22). Whether telemedicine introduces a 
new form of malpractice or is not too different from the normal 
one being present, is still controversial. Reviewers summarised 
the protective approach for malpractice as extended insurance 
coverage and civil responsibility (21). While there were 
references to the importance of the protection and privacy of 
patients' personal data in reviews, in our study, physicians were 
concerned about their own data and violence against own priva-
cy like unauthorized video and audio recording (20, 21). Data 
protection and privacy of both patients and physicians must be 
ensured by an authority and guaranteed by law. Even cybersecu-
rity should be considered and provided (23).

Remote applications naturally provide a shield against physical 
insults; we reported 74% of physicians stated that telemedicine 
would be a protective instrument from physical violence. Work-
place violence against physicians is an arising threat of medical 
practice across the globe (24). A study from Turkey reported 
that physicians were exposed to verbal and psychological 
violence more than physical violence (25). Previously telehealth 
has been explored in terms of its potential to be protective or 
XVHIXO� DJDLQVW� GRPHVWLF� YLROHQFH� ������ +RZHYHU�� YLROHQFH�
against a physician on telemedicine has never been mentioned 
in the literature before. We reported that 32.1% of the physicians 
reported the fear of being exposed to verbal/psychological 
violence while 35.8 % reported that telemedicine is safer in 
terms of verbal/psychological violence against physicians. 
Nonetheless, just as many physicians remained undecided. A 
study from Jordan revealed that male doctors are more exposed 

to violence or workplace abuse (27). In our study women physi-
cians seem to be mostly undecided whether telemedicine is a 
protector or provoker against verbal or emotional violence. 
Tenford et al., reviewed how telehealth may work in the field of 
physical medicine and rehabilitation. Reviewers gathered the 
evidence for patients with cardiac diseases, orthopedic 
problems, neurologic diseases, and musculoskeletal conditions 
may get benefit the telemedicine. Physiatrists may use 
telehealth to deliver care to patients with impaired mobility and 
those living in locations with reduced access (28). Even though 
patients seem satisfied and take advantage of telemedicine since 
they are incapable or disabled, we reported that physicians 
would feel uncomfortable while arranging any treatment in 
telemedicine. The most noticeable uneasiness was seen in the 
pediatric patient group (83.5%). The most difficult task to 
evaluate in telemedicine was found orthopedic and neurologic 
rehabilitation followed by regional pain syndromes. Neuropath-
ic pain seems to be less of a concern in telemedicine, with 
36.6% of physicians. There is a lack of knowledge on behalf of 
the comfort levels of physiatrists on specific tasks via telemedi-
cine. Physiatrists deal with different and various types of 
patients. Especially rehabilitation is a huge area that anyone can 
be needed from cradle to grave. One size fits all approach is not 
suitable even in real-time physiatry practice, whereas telemedi-
cine without standards and convenient protocols seem quite a 
challenge for physiatrists. In the study with 14 physiatrists, even 
though clinicians reported satisfaction on telemedicine, 
researchers pointed out that they focused only on outpatient 
musculoskeletal and sports medicine practices; other patient 
groups may have different health care needs that would be better 
served with face-to-face visits (29). 

There are some limitations of this study. We concluded a 
cross-sectional survey and completed it in approximately 8 
months time. Responders' perceptions may be affected by time 
changes, for example, violence against physicians is quite a hot 
topic in Turkey and accumulated life experiences may affect 
perceptions. Selection bias should be mentioned since we used 
e-mails and electronic platforms to reach the participants; the 
selected ones may have been more familiar with the use of 
technology Although we reached the largest number of physiat-
rists in the literature, initially we aimed to reach more of them. 
Our results with this number of participants cannot be general-
ized, but we think that it will still give an idea. The reluctance of 
physicians to participate in surveys may be a separate research 
topic. On the other hand, even though telemedicine applications 
in hospitals are increasing day by day, we reached fewer physi-
cians with experience. Nonetheless, we believe the findings of 
this study still provide useful insights for the standardization of 
telemedicine.

CONCLUSION
In conclusion, telemedicine is quite a new area and is still in 
progress. This novel area with relatively little knowledge needs 
to be searched properly and our report will be a touchstone for 
further reports. Physiatrists need to be enlightened about ethics 
and legal rights. Physical examination is the most important 
determinant of patient management and proper diagnosis. 
Remote implementations of physical examination seem to be a 
major factor in both patients and physicians satisfaction or 
GLVFRPIRUW��%DUULHUV�DQG�OLPLWDWLRQV�RI�WKH�V\VWHP�PXVW�EH�ZHOO�
defined. Our report, consistent with the previous literature, 
states that telemedicine can be a helpful tool for both patients 
and physiatrists, can save money, save time, and can offer a 
SLQSRLQW�VROXWLRQ�IRU�VRPH�SDWLHQWV��+RZHYHU�XQFRQWUROOHG�DQG�
inappropriate use may create disappointment for both patients 
and physicians. Satisfaction does not mean always benefits for 
patients, and does not mean comfort always for the physicians. 
Matching the correctly selected patient with a well-structured 
telemedicine system maximizes the expected benefit. Our report 
will be a guide in this content to set standards.
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ABSTRACT
Objective: 
Telemedicine applications are becoming increasingly common. Our aim in this study was to 
measure the knowledge, awareness and perception levels of physiatrists on this subject.

Material and Methods: 
This study was planned as a cross-sectional survey study. Physiatrists actively working in Turkey 
were asked to fill in the questionnaire created by the researchers, prepared with google docs and 
shared via email/WhatsApp/Telegram platforms.

Results:
 The questionnaire was answered by a total of 109 physicians, 54 women (49.5%) and 55 men 
(50.5%). 63.3% of physicians stated that they knew telemedicine partially. Physicians who knew 
how to remotely apply physical examination was 10.09%.  The disadvantages that physicians 
mostly agreed on were the increase in the risk of malpractice (73.4%) and the decrease in profes-
sional satisfaction (76.1%). 71.6% of physicians believe that physical contact increases the 
feeling of trust in the patients and positively affects the success of the treatment. Orthopedic and 
neurological rehabilitation came to the fore in the most difficult areas to evaluate in telemedicine. 
Neuropathic pain was a less challenging area with 36.6% of physicians.

Conclusion: 
There is a lack of knowledge of our physicians about the content, application areas, responsibili-
ties and jurisdictions of the concept of telemedicine. Our physicians think that their professional 
satisfaction will be less in this system with a higher malpractice risk. Potential barriers should be 
analyzed well and the system should be well planned so as not to victimize physicians and 
patients in physiatry practice. Our study will be a guide in this context.

Key Words: 
Telemedicine, Physical Medicine and Rehabilitation, Physiatry

Statistical Analysis
The information gathered from the survey was analyzed by 
Statistical Package for the Social Sciences (SPSS) 22.  Descrip-
tive analyses were used for percentages and frequencies. 
Comparison of subgroups was done with chi-square tests. P 
value above 0.05 was considered significant.

RESULTS
The questionnaire was shared twice a month in groups (during 8 
months time) with physiatrists via electronic platforms. There 
were a total of 683 physicians in the groups but the survey 
answered only by a total of 109 physicians, 54 women (49.5%) 
and 55 men (50.5%). Responce rate was 15.9%. The socio-de-
mographics of the responders were shown in Table I. The mean 
age of the responders was 36.69±8.43 years. The vast majority 
of the physicians were not using telemedicine in routine practice 
(84.4 %). 

        Table I. Sociodemographic properties of physiatrists

Physicians' knowledge and awareness about telemedicine were 
shown in Table II. While very few physicians thought that they 
knew what telemedicine was (16.5%), the vast majority report-
ed that they knew only partially (63.3%). 

The number of physicians who know how to apply medical 
applications (physical examination, laboratory evaluation, 
imaging evaluation, etc.) related to the musculoskeletal system 
and diseases remotely via telemedicine system were only 11 
(10.09%) unfortunately. Physicians who were familiar with the 
technological infrastructure and tools (computer, camera, 
microphone, application and applications, etc.) required for the 
telemedicine system were 73.4%. While no physician received 
any training on telemedicine applications at the faculty of 
medicine, only 3 (2.8%) physicians stated that they attended the 
courses after graduation.  A great majority of physicians did not 
know their legal responsibilities and jurisdictions as a physician 
in the telemedicine system (75.2%). The percent of physicians 
who do not know whether the clinical practices performed with 
telemedicine are within the scope of the compulsory profession-
al insurance was also quite high (89%).  
Perceptions of the advantages of telemedicine were figured in 
Table III and the disadvantages and potential barriers were 
shown in Table IV. More than half of the physicians stated that 
telemedicine facilitates patients' access to physicians and 
medical services. Almost 75% of the physicians agreed that 
patients those living in rural areas should have priority access to 
telemedicine. According to responders telemedicine ensures 
more effective use of time for patients rather than physicians, 
54.1% and 33% respectively. 74% of physicians stated that 
telemedicine would be a protective instrument from physical 
violence. The barrier most agreed upon by physicians was 
increased malpractice risk (73.4%) and decreased occupational 
satisfaction (76.1%). Most of the physicians (71.6%) believe 
that physical contact increases the feeling of trust in patients and 
positively affects the success of the treatment. Therefore, the 
perceived success of the treatment in the telemedicine system is 
lower. Another prominent barrier we identified was that physi-
cal examination requires one-to-one contact, it is not correct to 
do it remotely (61.5%). Consistent with the previous statement 
they agreed that telemedicine applications should be prioritized 
for patients who have previously been physically/face-to-face 
evaluated in a healthcare facility (67.9%). Although we could 
not detect a prominent opinion in terms of verbal/psychological 
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INTRODUCTION
The restrictions imposed by the Covid-19 pandemic and the 
extraordinary intensity of the healthcare system have also 
affected many elective patients' access to healthcare. The 
telemedicine system covers all kinds of remote health services 
by meeting on common ground with the fields of medicine, 
telecommunications and information (1). World health organi-
]DWLRQ� �:+2��HPSKDVL]HV� WKDW� WHOHPHGLFLQH�XVHV� LQIRUPDWLRQ�
systems and communication technologies to overcome physical 
barriers, and increase access to health care services (2). 
Telemedicine in progress brings its own barriers, legal and 
ethical considerations to consider. When evaluating information 
technologies (IT) in health care, not only the technology itself 
but also the interaction between the technology, environment 
and human behaviors must be taken into account. Evaluation 
thus has to be unique by the community but also be broad 
enough to include standards for human being rights and health 
(3).

Developing technology brings multiple e-health interventions 
within the diagnosis, monitoring, and managing of diseases. 
Different forms of these interventions like teleconsultation, 
teleradiology, teledermatology, telepathology, even technolo-
gies like mobile applications, mobile devices, digital therapy, 
and artificial intelligence or machine learning can all be named 
under the telemedicine umbrella. Despite the almost 20 years of 
experience, the appropriate adoption and use of telemedicine in 
daily practice worldwide has been slow (4). Not surprisingly 
there has been a rapid improvement in telemedicine develop-
ment after the Covid-19 outbreak (5). In Turkey, remote report-
ing of teleradiological imaging examinations is currently active-
ly practiced and medical information is created. Teleradiology 
can be defined as non-synchronous or asynchronous applica-
tions of telemedicine (6). The term asynchronous means that the 
stored data can be processed at any time to produce information. 
The synchronous applications require real-time implementa-
tions for users. With the pandemic process, the tele-health 
SURMHFW�DFWLRQ�SODQ�ZDV�DQQRXQFHG�E\�WKH�0LQLVWU\�RI�+HDOWK�RI�
the Republic of Turkey in parallel with its pioneers in the world. 
One of the 3 main branches mentioned in the pilot application 
was physical medicine and rehabilitation. The application is 
planned as a pioneer in hospitals that continue to operate as 
pandemic hospitals. At present, the studies to establish the 
infrastructure of the synchronous telemedicine system are 
continuing. Our aim in this study is to measure the knowledge 
and awareness levels of physiatrists on this subject and to 
measure the advantages-disadvantages and comfort perceptions 
about clinical applications.

MATERIALS and METHODS
This study was planned as a cross-sectional survey study. The 
research was approved by the local ethics committee (Date 22 
January 2021; reference number, 107/76). The study was carried 
out according to the ethical standards specified in the 1964 
+HOVLQNL�'HFODUDWLRQ���7KH�SK\VLFDO�PHGLFLQH�DQG�UHKDELOLWDWLRQ�
physicians working actively in Turkey were asked to fill in the 
questionnaire created by the researchers. The questionnaire was 
formed mostly by the literature previously reported but expand-
ed with the arrangements for the physiatry in particular (7-9). 
The questionnaire was prepared to collect information on four 
different topics. The first part is prepared for basic socio-demo-
graphic data (4 questions). The second part has been aimed to 
determine the level of knowledge and awareness about telemed-
icine (8 questions). In the third part, questions evaluating the 
perception of the advantages and disadvantages of telemedicine 
are included (14 questions). In the fourth section, questions 
about clinical applications of telemedicine in the physiatry 
practice were asked (10 questions). The questionnaire was 
prepared through google docs and delivered via e-mail/What-
V8S�WHOHJUDP�SODWIRUPV�WKDW�DUH�VSHFLILF�IRU�WKH�SK\VLDWULVW��7KH�
questionnaire had first came out on April 2021 and beheld active 
till December 2021. Reminders and encouragement to join the 
study were supplied by the researchers from time to time (twice 
a month). Since the questionnaire has been settled to show up 
only for the ones who give online approval, all the responders 
were asked to approve the enlightened consent form firstly 
when they reach out to the survey.  
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violence against physicians, not to be underestimated majority 
of the physicians (32.1%) reported the fear of being exposed to 
verbal/psychological violence. Another loudly stated anxiety 
was that they would feel uncomfortable about the protection of 
personal data and security/privacy (66.1%). One further notable 
barrier was nearly half of the physicians' incapability of using 
the system without help from someone else or at least requiring 
some help (5.5% and 40.4%, respectively). We have remade the 
analyses with the crosstabs in the view of gender, age (young 
and elder by the cutoff 40) and workplace differences but there 
were no meaningful differences on behalf of the opinions except 
the women's hesitations on the verbal violence against them. 

According to our results, women physicians seem to have 
trouble ending up with a decision about the issue (p=0.032).
Tables V-VI represents the comfort level and difficulty in 
clinical applications, respectively. It seems that physicians 
would feel uncomfortable while arranging any treatment or 
document in telemedicine. The most noticeable uneasiness was 
seen in the pediatric patient group (83.5%). The most difficult 
task to evaluate in telemedicine was found to be orthopedic and 
neurologic rehabilitation followed by regional pain syndromes. 
Neuropathic pain seems to be less of a concern in telemedicine, 
with 36.6% of physicians.

Table III. Advantages of  telemedicine

Table IV. Disadvantages and potential 
                 barriers of telemedicine 

DISCUSSION
As far as we know, this study is the first comprehended telemed-
icine knowledge and awareness survey applied in physical 
medicine and rehabilitation physicians particularly. Physiatrists 
reported telemedicine was useful for patients and had some 
potential advantages for themselves but were less satisfied or 
faced with malpractice. Physiatrists also agreed on physical 
examination can not be applied remotely and reported this as the 
reason for patients' low satisfaction. Physiatrists’  most 
struggled areas were reported as rehabilitation (orthopedics or 
neurologic) followed by regional pain syndromes (knee, shoul-
der, hip, etc). Our results were consistent with the other studies' 
results on the knowledge of telemedicine. Previously 96.6% of 
physicians reported low or very low levels of knowledge about 
telemedicine (8). Another study  revealed 46.1% of the physi-
cians among various specialties have low knowledge levels 
about telemedicine (7). We found very few physiatrists thought 
they knew what telemedicine was (16.5%), and the vast majori-
ty (63.3%) stated that they knew it partially. 

Quite a few physiatrists (10.09%) reported that they knew how 
to apply medical applications (physical examination, laboratory 
evaluation, imaging evaluation, etc.) related to the musculoskel-
etal system and diseases remotely via telemedicine. A recent 
review provides a detailed virtual musculoskeletal examination 
with a specific set of guidelines to enhance the information 
obtained when evaluating the shoulder, hip, knee, ankle, and 
cervical and lumbar spine, which can be refined according to the 
capabilities of the patient and examiner (10). Iyer et al., 
acknowledged the limitations of a remote examination and 
discuss maneuvers that cannot be performed remotely. They 
emphasized a needed framework for the standardization of the 
remote physical exam (11). We can argue more than a standard 
virtual examination with the developing technology. A 
motion-based machine learning software seems to be a potential 
substitute for a shoulder range of motion examination (12). 
%HVLGHV� ODFN�RI�NQRZOHGJH�RI�UHPRWH�H[DPLQDWLRQ�GHWDLOV�� WKH�
rate of physicians who were confident in their remote physical 
examination was quite low, only 2.8 percent.  31.2% of physiat-
rists thought that patients could not cooperate with the examina-
tion. Physiatrists also reported that physical examination 
requires one-to-one contact, it is not correct to do it remotely 
(61.5%).  The most frequently reported barrier of telemedicine 
among rheumatologists was the inability to perform a proper 
physical examination (13). In a recent study 36.2% of general 
practitioners (GP)  were not satisfied with the specific assess-
ments of the hand, shoulder, spine, hip, knee, and ankle; and 
51.0% thought that their patients were not satisfied with the 
current quality of remote musculoskeletal consultations. Of 
note, 77.6% of GP’s said that they were more likely to request 
additional investigations, and 75.6% stated that they were more 
likely to refer patients to a specialist after a remote musculoskel-
etal consultation (14). Clinicians prefer face-to-face consulta-
tions at the initial visit to establish a doctor-patient relationship; 
telemedicine can be a reasonable option for long-term patients 
where physical examination may not be needed (15). For exam-
ple close monitoring of patients on biological therapies, 
telemedicine can be a useful tool to reduce the number of 

clinical visits (16). Our results were consistent with the previous 
studies since 67.9% of the physiatrists agreed that telemedicine 
applications should be prioritized for patients who have previ-
ously been physically/face-to-face evaluated in a healthcare 
facility. 

According to our study, more than half of the physicians stated 
that telemedicine facilitates patients' access to physicians and 
medical services, also a time saver for them. Physiatrists also 
reported that telemedicine was effective in general and benefi-
cial. Especially for the patients living those living in rural areas 
should have priority access to telemedicine. Time effectivity 
and cost-effectivity were major benefits of telemedicine to rural 
communities and consumers (17). Previously reported that, 
video-assisted orthopedic consultation to a remote clinic is more 
cost-effective rather than traveling for consultations (18). Done-
lan et al., reported that virtual video visits were preferred to 
office visits by patients for convenience and travel time (19). 
Poor access to digital services and additional weak technology 
support in rural areas also should be kept in mind on the 
contrary for patients’ perspectives (20). 
Major medico-legal barriers which were stated mainly by 
physiatrists were fear of malpractice (73.4%), anxiety on behalf 
of the protection of personal safety and privacy (66.1%). A 
recent review, repeated mostly the same concerns: informed 
consent, protecting data and confidentiality, malpractice, and 
liability (21). To embodiment the physicians’ concerns about 
exposure to malpractice risk, Fogel AL et al., published cases of 
medical malpractice related to telemedicine from the LexisNex-
is legal case database (22). Whether telemedicine introduces a 
new form of malpractice or is not too different from the normal 
one being present, is still controversial. Reviewers summarised 
the protective approach for malpractice as extended insurance 
coverage and civil responsibility (21). While there were 
references to the importance of the protection and privacy of 
patients' personal data in reviews, in our study, physicians were 
concerned about their own data and violence against own priva-
cy like unauthorized video and audio recording (20, 21). Data 
protection and privacy of both patients and physicians must be 
ensured by an authority and guaranteed by law. Even cybersecu-
rity should be considered and provided (23).

Remote applications naturally provide a shield against physical 
insults; we reported 74% of physicians stated that telemedicine 
would be a protective instrument from physical violence. Work-
place violence against physicians is an arising threat of medical 
practice across the globe (24). A study from Turkey reported 
that physicians were exposed to verbal and psychological 
violence more than physical violence (25). Previously telehealth 
has been explored in terms of its potential to be protective or 
XVHIXO� DJDLQVW� GRPHVWLF� YLROHQFH� ������ +RZHYHU�� YLROHQFH�
against a physician on telemedicine has never been mentioned 
in the literature before. We reported that 32.1% of the physicians 
reported the fear of being exposed to verbal/psychological 
violence while 35.8 % reported that telemedicine is safer in 
terms of verbal/psychological violence against physicians. 
Nonetheless, just as many physicians remained undecided. A 
study from Jordan revealed that male doctors are more exposed 

to violence or workplace abuse (27). In our study women physi-
cians seem to be mostly undecided whether telemedicine is a 
protector or provoker against verbal or emotional violence. 
Tenford et al., reviewed how telehealth may work in the field of 
physical medicine and rehabilitation. Reviewers gathered the 
evidence for patients with cardiac diseases, orthopedic 
problems, neurologic diseases, and musculoskeletal conditions 
may get benefit the telemedicine. Physiatrists may use 
telehealth to deliver care to patients with impaired mobility and 
those living in locations with reduced access (28). Even though 
patients seem satisfied and take advantage of telemedicine since 
they are incapable or disabled, we reported that physicians 
would feel uncomfortable while arranging any treatment in 
telemedicine. The most noticeable uneasiness was seen in the 
pediatric patient group (83.5%). The most difficult task to 
evaluate in telemedicine was found orthopedic and neurologic 
rehabilitation followed by regional pain syndromes. Neuropath-
ic pain seems to be less of a concern in telemedicine, with 
36.6% of physicians. There is a lack of knowledge on behalf of 
the comfort levels of physiatrists on specific tasks via telemedi-
cine. Physiatrists deal with different and various types of 
patients. Especially rehabilitation is a huge area that anyone can 
be needed from cradle to grave. One size fits all approach is not 
suitable even in real-time physiatry practice, whereas telemedi-
cine without standards and convenient protocols seem quite a 
challenge for physiatrists. In the study with 14 physiatrists, even 
though clinicians reported satisfaction on telemedicine, 
researchers pointed out that they focused only on outpatient 
musculoskeletal and sports medicine practices; other patient 
groups may have different health care needs that would be better 
served with face-to-face visits (29). 

There are some limitations of this study. We concluded a 
cross-sectional survey and completed it in approximately 8 
months time. Responders' perceptions may be affected by time 
changes, for example, violence against physicians is quite a hot 
topic in Turkey and accumulated life experiences may affect 
perceptions. Selection bias should be mentioned since we used 
e-mails and electronic platforms to reach the participants; the 
selected ones may have been more familiar with the use of 
technology Although we reached the largest number of physiat-
rists in the literature, initially we aimed to reach more of them. 
Our results with this number of participants cannot be general-
ized, but we think that it will still give an idea. The reluctance of 
physicians to participate in surveys may be a separate research 
topic. On the other hand, even though telemedicine applications 
in hospitals are increasing day by day, we reached fewer physi-
cians with experience. Nonetheless, we believe the findings of 
this study still provide useful insights for the standardization of 
telemedicine.

CONCLUSION
In conclusion, telemedicine is quite a new area and is still in 
progress. This novel area with relatively little knowledge needs 
to be searched properly and our report will be a touchstone for 
further reports. Physiatrists need to be enlightened about ethics 
and legal rights. Physical examination is the most important 
determinant of patient management and proper diagnosis. 
Remote implementations of physical examination seem to be a 
major factor in both patients and physicians satisfaction or 
GLVFRPIRUW��%DUULHUV�DQG�OLPLWDWLRQV�RI�WKH�V\VWHP�PXVW�EH�ZHOO�
defined. Our report, consistent with the previous literature, 
states that telemedicine can be a helpful tool for both patients 
and physiatrists, can save money, save time, and can offer a 
SLQSRLQW�VROXWLRQ�IRU�VRPH�SDWLHQWV��+RZHYHU�XQFRQWUROOHG�DQG�
inappropriate use may create disappointment for both patients 
and physicians. Satisfaction does not mean always benefits for 
patients, and does not mean comfort always for the physicians. 
Matching the correctly selected patient with a well-structured 
telemedicine system maximizes the expected benefit. Our report 
will be a guide in this content to set standards.
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ABSTRACT
Objective: 
Telemedicine applications are becoming increasingly common. Our aim in this study was to 
measure the knowledge, awareness and perception levels of physiatrists on this subject.

Material and Methods: 
This study was planned as a cross-sectional survey study. Physiatrists actively working in Turkey 
were asked to fill in the questionnaire created by the researchers, prepared with google docs and 
shared via email/WhatsApp/Telegram platforms.

Results:
 The questionnaire was answered by a total of 109 physicians, 54 women (49.5%) and 55 men 
(50.5%). 63.3% of physicians stated that they knew telemedicine partially. Physicians who knew 
how to remotely apply physical examination was 10.09%.  The disadvantages that physicians 
mostly agreed on were the increase in the risk of malpractice (73.4%) and the decrease in profes-
sional satisfaction (76.1%). 71.6% of physicians believe that physical contact increases the 
feeling of trust in the patients and positively affects the success of the treatment. Orthopedic and 
neurological rehabilitation came to the fore in the most difficult areas to evaluate in telemedicine. 
Neuropathic pain was a less challenging area with 36.6% of physicians.

Conclusion: 
There is a lack of knowledge of our physicians about the content, application areas, responsibili-
ties and jurisdictions of the concept of telemedicine. Our physicians think that their professional 
satisfaction will be less in this system with a higher malpractice risk. Potential barriers should be 
analyzed well and the system should be well planned so as not to victimize physicians and 
patients in physiatry practice. Our study will be a guide in this context.

Key Words: 
Telemedicine, Physical Medicine and Rehabilitation, Physiatry

Statistical Analysis
The information gathered from the survey was analyzed by 
Statistical Package for the Social Sciences (SPSS) 22.  Descrip-
tive analyses were used for percentages and frequencies. 
Comparison of subgroups was done with chi-square tests. P 
value above 0.05 was considered significant.

RESULTS
The questionnaire was shared twice a month in groups (during 8 
months time) with physiatrists via electronic platforms. There 
were a total of 683 physicians in the groups but the survey 
answered only by a total of 109 physicians, 54 women (49.5%) 
and 55 men (50.5%). Responce rate was 15.9%. The socio-de-
mographics of the responders were shown in Table I. The mean 
age of the responders was 36.69±8.43 years. The vast majority 
of the physicians were not using telemedicine in routine practice 
(84.4 %). 

        Table I. Sociodemographic properties of physiatrists

Physicians' knowledge and awareness about telemedicine were 
shown in Table II. While very few physicians thought that they 
knew what telemedicine was (16.5%), the vast majority report-
ed that they knew only partially (63.3%). 

The number of physicians who know how to apply medical 
applications (physical examination, laboratory evaluation, 
imaging evaluation, etc.) related to the musculoskeletal system 
and diseases remotely via telemedicine system were only 11 
(10.09%) unfortunately. Physicians who were familiar with the 
technological infrastructure and tools (computer, camera, 
microphone, application and applications, etc.) required for the 
telemedicine system were 73.4%. While no physician received 
any training on telemedicine applications at the faculty of 
medicine, only 3 (2.8%) physicians stated that they attended the 
courses after graduation.  A great majority of physicians did not 
know their legal responsibilities and jurisdictions as a physician 
in the telemedicine system (75.2%). The percent of physicians 
who do not know whether the clinical practices performed with 
telemedicine are within the scope of the compulsory profession-
al insurance was also quite high (89%).  
Perceptions of the advantages of telemedicine were figured in 
Table III and the disadvantages and potential barriers were 
shown in Table IV. More than half of the physicians stated that 
telemedicine facilitates patients' access to physicians and 
medical services. Almost 75% of the physicians agreed that 
patients those living in rural areas should have priority access to 
telemedicine. According to responders telemedicine ensures 
more effective use of time for patients rather than physicians, 
54.1% and 33% respectively. 74% of physicians stated that 
telemedicine would be a protective instrument from physical 
violence. The barrier most agreed upon by physicians was 
increased malpractice risk (73.4%) and decreased occupational 
satisfaction (76.1%). Most of the physicians (71.6%) believe 
that physical contact increases the feeling of trust in patients and 
positively affects the success of the treatment. Therefore, the 
perceived success of the treatment in the telemedicine system is 
lower. Another prominent barrier we identified was that physi-
cal examination requires one-to-one contact, it is not correct to 
do it remotely (61.5%). Consistent with the previous statement 
they agreed that telemedicine applications should be prioritized 
for patients who have previously been physically/face-to-face 
evaluated in a healthcare facility (67.9%). Although we could 
not detect a prominent opinion in terms of verbal/psychological 
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INTRODUCTION
The restrictions imposed by the Covid-19 pandemic and the 
extraordinary intensity of the healthcare system have also 
affected many elective patients' access to healthcare. The 
telemedicine system covers all kinds of remote health services 
by meeting on common ground with the fields of medicine, 
telecommunications and information (1). World health organi-
]DWLRQ� �:+2��HPSKDVL]HV� WKDW� WHOHPHGLFLQH�XVHV� LQIRUPDWLRQ�
systems and communication technologies to overcome physical 
barriers, and increase access to health care services (2). 
Telemedicine in progress brings its own barriers, legal and 
ethical considerations to consider. When evaluating information 
technologies (IT) in health care, not only the technology itself 
but also the interaction between the technology, environment 
and human behaviors must be taken into account. Evaluation 
thus has to be unique by the community but also be broad 
enough to include standards for human being rights and health 
(3).

Developing technology brings multiple e-health interventions 
within the diagnosis, monitoring, and managing of diseases. 
Different forms of these interventions like teleconsultation, 
teleradiology, teledermatology, telepathology, even technolo-
gies like mobile applications, mobile devices, digital therapy, 
and artificial intelligence or machine learning can all be named 
under the telemedicine umbrella. Despite the almost 20 years of 
experience, the appropriate adoption and use of telemedicine in 
daily practice worldwide has been slow (4). Not surprisingly 
there has been a rapid improvement in telemedicine develop-
ment after the Covid-19 outbreak (5). In Turkey, remote report-
ing of teleradiological imaging examinations is currently active-
ly practiced and medical information is created. Teleradiology 
can be defined as non-synchronous or asynchronous applica-
tions of telemedicine (6). The term asynchronous means that the 
stored data can be processed at any time to produce information. 
The synchronous applications require real-time implementa-
tions for users. With the pandemic process, the tele-health 
SURMHFW�DFWLRQ�SODQ�ZDV�DQQRXQFHG�E\�WKH�0LQLVWU\�RI�+HDOWK�RI�
the Republic of Turkey in parallel with its pioneers in the world. 
One of the 3 main branches mentioned in the pilot application 
was physical medicine and rehabilitation. The application is 
planned as a pioneer in hospitals that continue to operate as 
pandemic hospitals. At present, the studies to establish the 
infrastructure of the synchronous telemedicine system are 
continuing. Our aim in this study is to measure the knowledge 
and awareness levels of physiatrists on this subject and to 
measure the advantages-disadvantages and comfort perceptions 
about clinical applications.

MATERIALS and METHODS
This study was planned as a cross-sectional survey study. The 
research was approved by the local ethics committee (Date 22 
January 2021; reference number, 107/76). The study was carried 
out according to the ethical standards specified in the 1964 
+HOVLQNL�'HFODUDWLRQ���7KH�SK\VLFDO�PHGLFLQH�DQG�UHKDELOLWDWLRQ�
physicians working actively in Turkey were asked to fill in the 
questionnaire created by the researchers. The questionnaire was 
formed mostly by the literature previously reported but expand-
ed with the arrangements for the physiatry in particular (7-9). 
The questionnaire was prepared to collect information on four 
different topics. The first part is prepared for basic socio-demo-
graphic data (4 questions). The second part has been aimed to 
determine the level of knowledge and awareness about telemed-
icine (8 questions). In the third part, questions evaluating the 
perception of the advantages and disadvantages of telemedicine 
are included (14 questions). In the fourth section, questions 
about clinical applications of telemedicine in the physiatry 
practice were asked (10 questions). The questionnaire was 
prepared through google docs and delivered via e-mail/What-
V8S�WHOHJUDP�SODWIRUPV�WKDW�DUH�VSHFLILF�IRU�WKH�SK\VLDWULVW��7KH�
questionnaire had first came out on April 2021 and beheld active 
till December 2021. Reminders and encouragement to join the 
study were supplied by the researchers from time to time (twice 
a month). Since the questionnaire has been settled to show up 
only for the ones who give online approval, all the responders 
were asked to approve the enlightened consent form firstly 
when they reach out to the survey.  

violence against physicians, not to be underestimated majority 
of the physicians (32.1%) reported the fear of being exposed to 
verbal/psychological violence. Another loudly stated anxiety 
was that they would feel uncomfortable about the protection of 
personal data and security/privacy (66.1%). One further notable 
barrier was nearly half of the physicians' incapability of using 
the system without help from someone else or at least requiring 
some help (5.5% and 40.4%, respectively). We have remade the 
analyses with the crosstabs in the view of gender, age (young 
and elder by the cutoff 40) and workplace differences but there 
were no meaningful differences on behalf of the opinions except 
the women's hesitations on the verbal violence against them. 

According to our results, women physicians seem to have 
trouble ending up with a decision about the issue (p=0.032).
Tables V-VI represents the comfort level and difficulty in 
clinical applications, respectively. It seems that physicians 
would feel uncomfortable while arranging any treatment or 
document in telemedicine. The most noticeable uneasiness was 
seen in the pediatric patient group (83.5%). The most difficult 
task to evaluate in telemedicine was found to be orthopedic and 
neurologic rehabilitation followed by regional pain syndromes. 
Neuropathic pain seems to be less of a concern in telemedicine, 
with 36.6% of physicians.
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Table V: Comfort level in 
                physiatry practice 
                while using telemedicine

Table VI: Areas of difficulty in 
                 physiatry practice when 
                 using telemedicine 

DISCUSSION
As far as we know, this study is the first comprehended telemed-
icine knowledge and awareness survey applied in physical 
medicine and rehabilitation physicians particularly. Physiatrists 
reported telemedicine was useful for patients and had some 
potential advantages for themselves but were less satisfied or 
faced with malpractice. Physiatrists also agreed on physical 
examination can not be applied remotely and reported this as the 
reason for patients' low satisfaction. Physiatrists’  most 
struggled areas were reported as rehabilitation (orthopedics or 
neurologic) followed by regional pain syndromes (knee, shoul-
der, hip, etc). Our results were consistent with the other studies' 
results on the knowledge of telemedicine. Previously 96.6% of 
physicians reported low or very low levels of knowledge about 
telemedicine (8). Another study  revealed 46.1% of the physi-
cians among various specialties have low knowledge levels 
about telemedicine (7). We found very few physiatrists thought 
they knew what telemedicine was (16.5%), and the vast majori-
ty (63.3%) stated that they knew it partially. 

Quite a few physiatrists (10.09%) reported that they knew how 
to apply medical applications (physical examination, laboratory 
evaluation, imaging evaluation, etc.) related to the musculoskel-
etal system and diseases remotely via telemedicine. A recent 
review provides a detailed virtual musculoskeletal examination 
with a specific set of guidelines to enhance the information 
obtained when evaluating the shoulder, hip, knee, ankle, and 
cervical and lumbar spine, which can be refined according to the 
capabilities of the patient and examiner (10). Iyer et al., 
acknowledged the limitations of a remote examination and 
discuss maneuvers that cannot be performed remotely. They 
emphasized a needed framework for the standardization of the 
remote physical exam (11). We can argue more than a standard 
virtual examination with the developing technology. A 
motion-based machine learning software seems to be a potential 
substitute for a shoulder range of motion examination (12). 
%HVLGHV� ODFN�RI�NQRZOHGJH�RI�UHPRWH�H[DPLQDWLRQ�GHWDLOV�� WKH�
rate of physicians who were confident in their remote physical 
examination was quite low, only 2.8 percent.  31.2% of physiat-
rists thought that patients could not cooperate with the examina-
tion. Physiatrists also reported that physical examination 
requires one-to-one contact, it is not correct to do it remotely 
(61.5%).  The most frequently reported barrier of telemedicine 
among rheumatologists was the inability to perform a proper 
physical examination (13). In a recent study 36.2% of general 
practitioners (GP)  were not satisfied with the specific assess-
ments of the hand, shoulder, spine, hip, knee, and ankle; and 
51.0% thought that their patients were not satisfied with the 
current quality of remote musculoskeletal consultations. Of 
note, 77.6% of GP’s said that they were more likely to request 
additional investigations, and 75.6% stated that they were more 
likely to refer patients to a specialist after a remote musculoskel-
etal consultation (14). Clinicians prefer face-to-face consulta-
tions at the initial visit to establish a doctor-patient relationship; 
telemedicine can be a reasonable option for long-term patients 
where physical examination may not be needed (15). For exam-
ple close monitoring of patients on biological therapies, 
telemedicine can be a useful tool to reduce the number of 

clinical visits (16). Our results were consistent with the previous 
studies since 67.9% of the physiatrists agreed that telemedicine 
applications should be prioritized for patients who have previ-
ously been physically/face-to-face evaluated in a healthcare 
facility. 

According to our study, more than half of the physicians stated 
that telemedicine facilitates patients' access to physicians and 
medical services, also a time saver for them. Physiatrists also 
reported that telemedicine was effective in general and benefi-
cial. Especially for the patients living those living in rural areas 
should have priority access to telemedicine. Time effectivity 
and cost-effectivity were major benefits of telemedicine to rural 
communities and consumers (17). Previously reported that, 
video-assisted orthopedic consultation to a remote clinic is more 
cost-effective rather than traveling for consultations (18). Done-
lan et al., reported that virtual video visits were preferred to 
office visits by patients for convenience and travel time (19). 
Poor access to digital services and additional weak technology 
support in rural areas also should be kept in mind on the 
contrary for patients’ perspectives (20). 
Major medico-legal barriers which were stated mainly by 
physiatrists were fear of malpractice (73.4%), anxiety on behalf 
of the protection of personal safety and privacy (66.1%). A 
recent review, repeated mostly the same concerns: informed 
consent, protecting data and confidentiality, malpractice, and 
liability (21). To embodiment the physicians’ concerns about 
exposure to malpractice risk, Fogel AL et al., published cases of 
medical malpractice related to telemedicine from the LexisNex-
is legal case database (22). Whether telemedicine introduces a 
new form of malpractice or is not too different from the normal 
one being present, is still controversial. Reviewers summarised 
the protective approach for malpractice as extended insurance 
coverage and civil responsibility (21). While there were 
references to the importance of the protection and privacy of 
patients' personal data in reviews, in our study, physicians were 
concerned about their own data and violence against own priva-
cy like unauthorized video and audio recording (20, 21). Data 
protection and privacy of both patients and physicians must be 
ensured by an authority and guaranteed by law. Even cybersecu-
rity should be considered and provided (23).

Remote applications naturally provide a shield against physical 
insults; we reported 74% of physicians stated that telemedicine 
would be a protective instrument from physical violence. Work-
place violence against physicians is an arising threat of medical 
practice across the globe (24). A study from Turkey reported 
that physicians were exposed to verbal and psychological 
violence more than physical violence (25). Previously telehealth 
has been explored in terms of its potential to be protective or 
XVHIXO� DJDLQVW� GRPHVWLF� YLROHQFH� ������ +RZHYHU�� YLROHQFH�
against a physician on telemedicine has never been mentioned 
in the literature before. We reported that 32.1% of the physicians 
reported the fear of being exposed to verbal/psychological 
violence while 35.8 % reported that telemedicine is safer in 
terms of verbal/psychological violence against physicians. 
Nonetheless, just as many physicians remained undecided. A 
study from Jordan revealed that male doctors are more exposed 

to violence or workplace abuse (27). In our study women physi-
cians seem to be mostly undecided whether telemedicine is a 
protector or provoker against verbal or emotional violence. 
Tenford et al., reviewed how telehealth may work in the field of 
physical medicine and rehabilitation. Reviewers gathered the 
evidence for patients with cardiac diseases, orthopedic 
problems, neurologic diseases, and musculoskeletal conditions 
may get benefit the telemedicine. Physiatrists may use 
telehealth to deliver care to patients with impaired mobility and 
those living in locations with reduced access (28). Even though 
patients seem satisfied and take advantage of telemedicine since 
they are incapable or disabled, we reported that physicians 
would feel uncomfortable while arranging any treatment in 
telemedicine. The most noticeable uneasiness was seen in the 
pediatric patient group (83.5%). The most difficult task to 
evaluate in telemedicine was found orthopedic and neurologic 
rehabilitation followed by regional pain syndromes. Neuropath-
ic pain seems to be less of a concern in telemedicine, with 
36.6% of physicians. There is a lack of knowledge on behalf of 
the comfort levels of physiatrists on specific tasks via telemedi-
cine. Physiatrists deal with different and various types of 
patients. Especially rehabilitation is a huge area that anyone can 
be needed from cradle to grave. One size fits all approach is not 
suitable even in real-time physiatry practice, whereas telemedi-
cine without standards and convenient protocols seem quite a 
challenge for physiatrists. In the study with 14 physiatrists, even 
though clinicians reported satisfaction on telemedicine, 
researchers pointed out that they focused only on outpatient 
musculoskeletal and sports medicine practices; other patient 
groups may have different health care needs that would be better 
served with face-to-face visits (29). 

There are some limitations of this study. We concluded a 
cross-sectional survey and completed it in approximately 8 
months time. Responders' perceptions may be affected by time 
changes, for example, violence against physicians is quite a hot 
topic in Turkey and accumulated life experiences may affect 
perceptions. Selection bias should be mentioned since we used 
e-mails and electronic platforms to reach the participants; the 
selected ones may have been more familiar with the use of 
technology Although we reached the largest number of physiat-
rists in the literature, initially we aimed to reach more of them. 
Our results with this number of participants cannot be general-
ized, but we think that it will still give an idea. The reluctance of 
physicians to participate in surveys may be a separate research 
topic. On the other hand, even though telemedicine applications 
in hospitals are increasing day by day, we reached fewer physi-
cians with experience. Nonetheless, we believe the findings of 
this study still provide useful insights for the standardization of 
telemedicine.

CONCLUSION
In conclusion, telemedicine is quite a new area and is still in 
progress. This novel area with relatively little knowledge needs 
to be searched properly and our report will be a touchstone for 
further reports. Physiatrists need to be enlightened about ethics 
and legal rights. Physical examination is the most important 
determinant of patient management and proper diagnosis. 
Remote implementations of physical examination seem to be a 
major factor in both patients and physicians satisfaction or 
GLVFRPIRUW��%DUULHUV�DQG�OLPLWDWLRQV�RI�WKH�V\VWHP�PXVW�EH�ZHOO�
defined. Our report, consistent with the previous literature, 
states that telemedicine can be a helpful tool for both patients 
and physiatrists, can save money, save time, and can offer a 
SLQSRLQW�VROXWLRQ�IRU�VRPH�SDWLHQWV��+RZHYHU�XQFRQWUROOHG�DQG�
inappropriate use may create disappointment for both patients 
and physicians. Satisfaction does not mean always benefits for 
patients, and does not mean comfort always for the physicians. 
Matching the correctly selected patient with a well-structured 
telemedicine system maximizes the expected benefit. Our report 
will be a guide in this content to set standards.
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ABSTRACT
Objective: 
Telemedicine applications are becoming increasingly common. Our aim in this study was to 
measure the knowledge, awareness and perception levels of physiatrists on this subject.

Material and Methods: 
This study was planned as a cross-sectional survey study. Physiatrists actively working in Turkey 
were asked to fill in the questionnaire created by the researchers, prepared with google docs and 
shared via email/WhatsApp/Telegram platforms.

Results:
 The questionnaire was answered by a total of 109 physicians, 54 women (49.5%) and 55 men 
(50.5%). 63.3% of physicians stated that they knew telemedicine partially. Physicians who knew 
how to remotely apply physical examination was 10.09%.  The disadvantages that physicians 
mostly agreed on were the increase in the risk of malpractice (73.4%) and the decrease in profes-
sional satisfaction (76.1%). 71.6% of physicians believe that physical contact increases the 
feeling of trust in the patients and positively affects the success of the treatment. Orthopedic and 
neurological rehabilitation came to the fore in the most difficult areas to evaluate in telemedicine. 
Neuropathic pain was a less challenging area with 36.6% of physicians.

Conclusion: 
There is a lack of knowledge of our physicians about the content, application areas, responsibili-
ties and jurisdictions of the concept of telemedicine. Our physicians think that their professional 
satisfaction will be less in this system with a higher malpractice risk. Potential barriers should be 
analyzed well and the system should be well planned so as not to victimize physicians and 
patients in physiatry practice. Our study will be a guide in this context.

Key Words: 
Telemedicine, Physical Medicine and Rehabilitation, Physiatry

Statistical Analysis
The information gathered from the survey was analyzed by 
Statistical Package for the Social Sciences (SPSS) 22.  Descrip-
tive analyses were used for percentages and frequencies. 
Comparison of subgroups was done with chi-square tests. P 
value above 0.05 was considered significant.

RESULTS
The questionnaire was shared twice a month in groups (during 8 
months time) with physiatrists via electronic platforms. There 
were a total of 683 physicians in the groups but the survey 
answered only by a total of 109 physicians, 54 women (49.5%) 
and 55 men (50.5%). Responce rate was 15.9%. The socio-de-
mographics of the responders were shown in Table I. The mean 
age of the responders was 36.69±8.43 years. The vast majority 
of the physicians were not using telemedicine in routine practice 
(84.4 %). 

        Table I. Sociodemographic properties of physiatrists

Physicians' knowledge and awareness about telemedicine were 
shown in Table II. While very few physicians thought that they 
knew what telemedicine was (16.5%), the vast majority report-
ed that they knew only partially (63.3%). 

The number of physicians who know how to apply medical 
applications (physical examination, laboratory evaluation, 
imaging evaluation, etc.) related to the musculoskeletal system 
and diseases remotely via telemedicine system were only 11 
(10.09%) unfortunately. Physicians who were familiar with the 
technological infrastructure and tools (computer, camera, 
microphone, application and applications, etc.) required for the 
telemedicine system were 73.4%. While no physician received 
any training on telemedicine applications at the faculty of 
medicine, only 3 (2.8%) physicians stated that they attended the 
courses after graduation.  A great majority of physicians did not 
know their legal responsibilities and jurisdictions as a physician 
in the telemedicine system (75.2%). The percent of physicians 
who do not know whether the clinical practices performed with 
telemedicine are within the scope of the compulsory profession-
al insurance was also quite high (89%).  
Perceptions of the advantages of telemedicine were figured in 
Table III and the disadvantages and potential barriers were 
shown in Table IV. More than half of the physicians stated that 
telemedicine facilitates patients' access to physicians and 
medical services. Almost 75% of the physicians agreed that 
patients those living in rural areas should have priority access to 
telemedicine. According to responders telemedicine ensures 
more effective use of time for patients rather than physicians, 
54.1% and 33% respectively. 74% of physicians stated that 
telemedicine would be a protective instrument from physical 
violence. The barrier most agreed upon by physicians was 
increased malpractice risk (73.4%) and decreased occupational 
satisfaction (76.1%). Most of the physicians (71.6%) believe 
that physical contact increases the feeling of trust in patients and 
positively affects the success of the treatment. Therefore, the 
perceived success of the treatment in the telemedicine system is 
lower. Another prominent barrier we identified was that physi-
cal examination requires one-to-one contact, it is not correct to 
do it remotely (61.5%). Consistent with the previous statement 
they agreed that telemedicine applications should be prioritized 
for patients who have previously been physically/face-to-face 
evaluated in a healthcare facility (67.9%). Although we could 
not detect a prominent opinion in terms of verbal/psychological 
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INTRODUCTION
The restrictions imposed by the Covid-19 pandemic and the 
extraordinary intensity of the healthcare system have also 
affected many elective patients' access to healthcare. The 
telemedicine system covers all kinds of remote health services 
by meeting on common ground with the fields of medicine, 
telecommunications and information (1). World health organi-
]DWLRQ� �:+2��HPSKDVL]HV� WKDW� WHOHPHGLFLQH�XVHV� LQIRUPDWLRQ�
systems and communication technologies to overcome physical 
barriers, and increase access to health care services (2). 
Telemedicine in progress brings its own barriers, legal and 
ethical considerations to consider. When evaluating information 
technologies (IT) in health care, not only the technology itself 
but also the interaction between the technology, environment 
and human behaviors must be taken into account. Evaluation 
thus has to be unique by the community but also be broad 
enough to include standards for human being rights and health 
(3).

Developing technology brings multiple e-health interventions 
within the diagnosis, monitoring, and managing of diseases. 
Different forms of these interventions like teleconsultation, 
teleradiology, teledermatology, telepathology, even technolo-
gies like mobile applications, mobile devices, digital therapy, 
and artificial intelligence or machine learning can all be named 
under the telemedicine umbrella. Despite the almost 20 years of 
experience, the appropriate adoption and use of telemedicine in 
daily practice worldwide has been slow (4). Not surprisingly 
there has been a rapid improvement in telemedicine develop-
ment after the Covid-19 outbreak (5). In Turkey, remote report-
ing of teleradiological imaging examinations is currently active-
ly practiced and medical information is created. Teleradiology 
can be defined as non-synchronous or asynchronous applica-
tions of telemedicine (6). The term asynchronous means that the 
stored data can be processed at any time to produce information. 
The synchronous applications require real-time implementa-
tions for users. With the pandemic process, the tele-health 
SURMHFW�DFWLRQ�SODQ�ZDV�DQQRXQFHG�E\�WKH�0LQLVWU\�RI�+HDOWK�RI�
the Republic of Turkey in parallel with its pioneers in the world. 
One of the 3 main branches mentioned in the pilot application 
was physical medicine and rehabilitation. The application is 
planned as a pioneer in hospitals that continue to operate as 
pandemic hospitals. At present, the studies to establish the 
infrastructure of the synchronous telemedicine system are 
continuing. Our aim in this study is to measure the knowledge 
and awareness levels of physiatrists on this subject and to 
measure the advantages-disadvantages and comfort perceptions 
about clinical applications.

MATERIALS and METHODS
This study was planned as a cross-sectional survey study. The 
research was approved by the local ethics committee (Date 22 
January 2021; reference number, 107/76). The study was carried 
out according to the ethical standards specified in the 1964 
+HOVLQNL�'HFODUDWLRQ���7KH�SK\VLFDO�PHGLFLQH�DQG�UHKDELOLWDWLRQ�
physicians working actively in Turkey were asked to fill in the 
questionnaire created by the researchers. The questionnaire was 
formed mostly by the literature previously reported but expand-
ed with the arrangements for the physiatry in particular (7-9). 
The questionnaire was prepared to collect information on four 
different topics. The first part is prepared for basic socio-demo-
graphic data (4 questions). The second part has been aimed to 
determine the level of knowledge and awareness about telemed-
icine (8 questions). In the third part, questions evaluating the 
perception of the advantages and disadvantages of telemedicine 
are included (14 questions). In the fourth section, questions 
about clinical applications of telemedicine in the physiatry 
practice were asked (10 questions). The questionnaire was 
prepared through google docs and delivered via e-mail/What-
V8S�WHOHJUDP�SODWIRUPV�WKDW�DUH�VSHFLILF�IRU�WKH�SK\VLDWULVW��7KH�
questionnaire had first came out on April 2021 and beheld active 
till December 2021. Reminders and encouragement to join the 
study were supplied by the researchers from time to time (twice 
a month). Since the questionnaire has been settled to show up 
only for the ones who give online approval, all the responders 
were asked to approve the enlightened consent form firstly 
when they reach out to the survey.  

violence against physicians, not to be underestimated majority 
of the physicians (32.1%) reported the fear of being exposed to 
verbal/psychological violence. Another loudly stated anxiety 
was that they would feel uncomfortable about the protection of 
personal data and security/privacy (66.1%). One further notable 
barrier was nearly half of the physicians' incapability of using 
the system without help from someone else or at least requiring 
some help (5.5% and 40.4%, respectively). We have remade the 
analyses with the crosstabs in the view of gender, age (young 
and elder by the cutoff 40) and workplace differences but there 
were no meaningful differences on behalf of the opinions except 
the women's hesitations on the verbal violence against them. 

According to our results, women physicians seem to have 
trouble ending up with a decision about the issue (p=0.032).
Tables V-VI represents the comfort level and difficulty in 
clinical applications, respectively. It seems that physicians 
would feel uncomfortable while arranging any treatment or 
document in telemedicine. The most noticeable uneasiness was 
seen in the pediatric patient group (83.5%). The most difficult 
task to evaluate in telemedicine was found to be orthopedic and 
neurologic rehabilitation followed by regional pain syndromes. 
Neuropathic pain seems to be less of a concern in telemedicine, 
with 36.6% of physicians.
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DISCUSSION
As far as we know, this study is the first comprehended telemed-
icine knowledge and awareness survey applied in physical 
medicine and rehabilitation physicians particularly. Physiatrists 
reported telemedicine was useful for patients and had some 
potential advantages for themselves but were less satisfied or 
faced with malpractice. Physiatrists also agreed on physical 
examination can not be applied remotely and reported this as the 
reason for patients' low satisfaction. Physiatrists’  most 
struggled areas were reported as rehabilitation (orthopedics or 
neurologic) followed by regional pain syndromes (knee, shoul-
der, hip, etc). Our results were consistent with the other studies' 
results on the knowledge of telemedicine. Previously 96.6% of 
physicians reported low or very low levels of knowledge about 
telemedicine (8). Another study  revealed 46.1% of the physi-
cians among various specialties have low knowledge levels 
about telemedicine (7). We found very few physiatrists thought 
they knew what telemedicine was (16.5%), and the vast majori-
ty (63.3%) stated that they knew it partially. 

Quite a few physiatrists (10.09%) reported that they knew how 
to apply medical applications (physical examination, laboratory 
evaluation, imaging evaluation, etc.) related to the musculoskel-
etal system and diseases remotely via telemedicine. A recent 
review provides a detailed virtual musculoskeletal examination 
with a specific set of guidelines to enhance the information 
obtained when evaluating the shoulder, hip, knee, ankle, and 
cervical and lumbar spine, which can be refined according to the 
capabilities of the patient and examiner (10). Iyer et al., 
acknowledged the limitations of a remote examination and 
discuss maneuvers that cannot be performed remotely. They 
emphasized a needed framework for the standardization of the 
remote physical exam (11). We can argue more than a standard 
virtual examination with the developing technology. A 
motion-based machine learning software seems to be a potential 
substitute for a shoulder range of motion examination (12). 
%HVLGHV� ODFN�RI�NQRZOHGJH�RI�UHPRWH�H[DPLQDWLRQ�GHWDLOV�� WKH�
rate of physicians who were confident in their remote physical 
examination was quite low, only 2.8 percent.  31.2% of physiat-
rists thought that patients could not cooperate with the examina-
tion. Physiatrists also reported that physical examination 
requires one-to-one contact, it is not correct to do it remotely 
(61.5%).  The most frequently reported barrier of telemedicine 
among rheumatologists was the inability to perform a proper 
physical examination (13). In a recent study 36.2% of general 
practitioners (GP)  were not satisfied with the specific assess-
ments of the hand, shoulder, spine, hip, knee, and ankle; and 
51.0% thought that their patients were not satisfied with the 
current quality of remote musculoskeletal consultations. Of 
note, 77.6% of GP’s said that they were more likely to request 
additional investigations, and 75.6% stated that they were more 
likely to refer patients to a specialist after a remote musculoskel-
etal consultation (14). Clinicians prefer face-to-face consulta-
tions at the initial visit to establish a doctor-patient relationship; 
telemedicine can be a reasonable option for long-term patients 
where physical examination may not be needed (15). For exam-
ple close monitoring of patients on biological therapies, 
telemedicine can be a useful tool to reduce the number of 

clinical visits (16). Our results were consistent with the previous 
studies since 67.9% of the physiatrists agreed that telemedicine 
applications should be prioritized for patients who have previ-
ously been physically/face-to-face evaluated in a healthcare 
facility. 

According to our study, more than half of the physicians stated 
that telemedicine facilitates patients' access to physicians and 
medical services, also a time saver for them. Physiatrists also 
reported that telemedicine was effective in general and benefi-
cial. Especially for the patients living those living in rural areas 
should have priority access to telemedicine. Time effectivity 
and cost-effectivity were major benefits of telemedicine to rural 
communities and consumers (17). Previously reported that, 
video-assisted orthopedic consultation to a remote clinic is more 
cost-effective rather than traveling for consultations (18). Done-
lan et al., reported that virtual video visits were preferred to 
office visits by patients for convenience and travel time (19). 
Poor access to digital services and additional weak technology 
support in rural areas also should be kept in mind on the 
contrary for patients’ perspectives (20). 
Major medico-legal barriers which were stated mainly by 
physiatrists were fear of malpractice (73.4%), anxiety on behalf 
of the protection of personal safety and privacy (66.1%). A 
recent review, repeated mostly the same concerns: informed 
consent, protecting data and confidentiality, malpractice, and 
liability (21). To embodiment the physicians’ concerns about 
exposure to malpractice risk, Fogel AL et al., published cases of 
medical malpractice related to telemedicine from the LexisNex-
is legal case database (22). Whether telemedicine introduces a 
new form of malpractice or is not too different from the normal 
one being present, is still controversial. Reviewers summarised 
the protective approach for malpractice as extended insurance 
coverage and civil responsibility (21). While there were 
references to the importance of the protection and privacy of 
patients' personal data in reviews, in our study, physicians were 
concerned about their own data and violence against own priva-
cy like unauthorized video and audio recording (20, 21). Data 
protection and privacy of both patients and physicians must be 
ensured by an authority and guaranteed by law. Even cybersecu-
rity should be considered and provided (23).

Remote applications naturally provide a shield against physical 
insults; we reported 74% of physicians stated that telemedicine 
would be a protective instrument from physical violence. Work-
place violence against physicians is an arising threat of medical 
practice across the globe (24). A study from Turkey reported 
that physicians were exposed to verbal and psychological 
violence more than physical violence (25). Previously telehealth 
has been explored in terms of its potential to be protective or 
XVHIXO� DJDLQVW� GRPHVWLF� YLROHQFH� ������ +RZHYHU�� YLROHQFH�
against a physician on telemedicine has never been mentioned 
in the literature before. We reported that 32.1% of the physicians 
reported the fear of being exposed to verbal/psychological 
violence while 35.8 % reported that telemedicine is safer in 
terms of verbal/psychological violence against physicians. 
Nonetheless, just as many physicians remained undecided. A 
study from Jordan revealed that male doctors are more exposed 

to violence or workplace abuse (27). In our study women physi-
cians seem to be mostly undecided whether telemedicine is a 
protector or provoker against verbal or emotional violence. 
Tenford et al., reviewed how telehealth may work in the field of 
physical medicine and rehabilitation. Reviewers gathered the 
evidence for patients with cardiac diseases, orthopedic 
problems, neurologic diseases, and musculoskeletal conditions 
may get benefit the telemedicine. Physiatrists may use 
telehealth to deliver care to patients with impaired mobility and 
those living in locations with reduced access (28). Even though 
patients seem satisfied and take advantage of telemedicine since 
they are incapable or disabled, we reported that physicians 
would feel uncomfortable while arranging any treatment in 
telemedicine. The most noticeable uneasiness was seen in the 
pediatric patient group (83.5%). The most difficult task to 
evaluate in telemedicine was found orthopedic and neurologic 
rehabilitation followed by regional pain syndromes. Neuropath-
ic pain seems to be less of a concern in telemedicine, with 
36.6% of physicians. There is a lack of knowledge on behalf of 
the comfort levels of physiatrists on specific tasks via telemedi-
cine. Physiatrists deal with different and various types of 
patients. Especially rehabilitation is a huge area that anyone can 
be needed from cradle to grave. One size fits all approach is not 
suitable even in real-time physiatry practice, whereas telemedi-
cine without standards and convenient protocols seem quite a 
challenge for physiatrists. In the study with 14 physiatrists, even 
though clinicians reported satisfaction on telemedicine, 
researchers pointed out that they focused only on outpatient 
musculoskeletal and sports medicine practices; other patient 
groups may have different health care needs that would be better 
served with face-to-face visits (29). 

There are some limitations of this study. We concluded a 
cross-sectional survey and completed it in approximately 8 
months time. Responders' perceptions may be affected by time 
changes, for example, violence against physicians is quite a hot 
topic in Turkey and accumulated life experiences may affect 
perceptions. Selection bias should be mentioned since we used 
e-mails and electronic platforms to reach the participants; the 
selected ones may have been more familiar with the use of 
technology Although we reached the largest number of physiat-
rists in the literature, initially we aimed to reach more of them. 
Our results with this number of participants cannot be general-
ized, but we think that it will still give an idea. The reluctance of 
physicians to participate in surveys may be a separate research 
topic. On the other hand, even though telemedicine applications 
in hospitals are increasing day by day, we reached fewer physi-
cians with experience. Nonetheless, we believe the findings of 
this study still provide useful insights for the standardization of 
telemedicine.

CONCLUSION
In conclusion, telemedicine is quite a new area and is still in 
progress. This novel area with relatively little knowledge needs 
to be searched properly and our report will be a touchstone for 
further reports. Physiatrists need to be enlightened about ethics 
and legal rights. Physical examination is the most important 
determinant of patient management and proper diagnosis. 
Remote implementations of physical examination seem to be a 
major factor in both patients and physicians satisfaction or 
GLVFRPIRUW��%DUULHUV�DQG�OLPLWDWLRQV�RI�WKH�V\VWHP�PXVW�EH�ZHOO�
defined. Our report, consistent with the previous literature, 
states that telemedicine can be a helpful tool for both patients 
and physiatrists, can save money, save time, and can offer a 
SLQSRLQW�VROXWLRQ�IRU�VRPH�SDWLHQWV��+RZHYHU�XQFRQWUROOHG�DQG�
inappropriate use may create disappointment for both patients 
and physicians. Satisfaction does not mean always benefits for 
patients, and does not mean comfort always for the physicians. 
Matching the correctly selected patient with a well-structured 
telemedicine system maximizes the expected benefit. Our report 
will be a guide in this content to set standards.
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ABSTRACT
Objective: 
Telemedicine applications are becoming increasingly common. Our aim in this study was to 
measure the knowledge, awareness and perception levels of physiatrists on this subject.

Material and Methods: 
This study was planned as a cross-sectional survey study. Physiatrists actively working in Turkey 
were asked to fill in the questionnaire created by the researchers, prepared with google docs and 
shared via email/WhatsApp/Telegram platforms.

Results:
 The questionnaire was answered by a total of 109 physicians, 54 women (49.5%) and 55 men 
(50.5%). 63.3% of physicians stated that they knew telemedicine partially. Physicians who knew 
how to remotely apply physical examination was 10.09%.  The disadvantages that physicians 
mostly agreed on were the increase in the risk of malpractice (73.4%) and the decrease in profes-
sional satisfaction (76.1%). 71.6% of physicians believe that physical contact increases the 
feeling of trust in the patients and positively affects the success of the treatment. Orthopedic and 
neurological rehabilitation came to the fore in the most difficult areas to evaluate in telemedicine. 
Neuropathic pain was a less challenging area with 36.6% of physicians.

Conclusion: 
There is a lack of knowledge of our physicians about the content, application areas, responsibili-
ties and jurisdictions of the concept of telemedicine. Our physicians think that their professional 
satisfaction will be less in this system with a higher malpractice risk. Potential barriers should be 
analyzed well and the system should be well planned so as not to victimize physicians and 
patients in physiatry practice. Our study will be a guide in this context.

Key Words: 
Telemedicine, Physical Medicine and Rehabilitation, Physiatry

Statistical Analysis
The information gathered from the survey was analyzed by 
Statistical Package for the Social Sciences (SPSS) 22.  Descrip-
tive analyses were used for percentages and frequencies. 
Comparison of subgroups was done with chi-square tests. P 
value above 0.05 was considered significant.

RESULTS
The questionnaire was shared twice a month in groups (during 8 
months time) with physiatrists via electronic platforms. There 
were a total of 683 physicians in the groups but the survey 
answered only by a total of 109 physicians, 54 women (49.5%) 
and 55 men (50.5%). Responce rate was 15.9%. The socio-de-
mographics of the responders were shown in Table I. The mean 
age of the responders was 36.69±8.43 years. The vast majority 
of the physicians were not using telemedicine in routine practice 
(84.4 %). 

        Table I. Sociodemographic properties of physiatrists

Physicians' knowledge and awareness about telemedicine were 
shown in Table II. While very few physicians thought that they 
knew what telemedicine was (16.5%), the vast majority report-
ed that they knew only partially (63.3%). 

The number of physicians who know how to apply medical 
applications (physical examination, laboratory evaluation, 
imaging evaluation, etc.) related to the musculoskeletal system 
and diseases remotely via telemedicine system were only 11 
(10.09%) unfortunately. Physicians who were familiar with the 
technological infrastructure and tools (computer, camera, 
microphone, application and applications, etc.) required for the 
telemedicine system were 73.4%. While no physician received 
any training on telemedicine applications at the faculty of 
medicine, only 3 (2.8%) physicians stated that they attended the 
courses after graduation.  A great majority of physicians did not 
know their legal responsibilities and jurisdictions as a physician 
in the telemedicine system (75.2%). The percent of physicians 
who do not know whether the clinical practices performed with 
telemedicine are within the scope of the compulsory profession-
al insurance was also quite high (89%).  
Perceptions of the advantages of telemedicine were figured in 
Table III and the disadvantages and potential barriers were 
shown in Table IV. More than half of the physicians stated that 
telemedicine facilitates patients' access to physicians and 
medical services. Almost 75% of the physicians agreed that 
patients those living in rural areas should have priority access to 
telemedicine. According to responders telemedicine ensures 
more effective use of time for patients rather than physicians, 
54.1% and 33% respectively. 74% of physicians stated that 
telemedicine would be a protective instrument from physical 
violence. The barrier most agreed upon by physicians was 
increased malpractice risk (73.4%) and decreased occupational 
satisfaction (76.1%). Most of the physicians (71.6%) believe 
that physical contact increases the feeling of trust in patients and 
positively affects the success of the treatment. Therefore, the 
perceived success of the treatment in the telemedicine system is 
lower. Another prominent barrier we identified was that physi-
cal examination requires one-to-one contact, it is not correct to 
do it remotely (61.5%). Consistent with the previous statement 
they agreed that telemedicine applications should be prioritized 
for patients who have previously been physically/face-to-face 
evaluated in a healthcare facility (67.9%). Although we could 
not detect a prominent opinion in terms of verbal/psychological 
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INTRODUCTION
The restrictions imposed by the Covid-19 pandemic and the 
extraordinary intensity of the healthcare system have also 
affected many elective patients' access to healthcare. The 
telemedicine system covers all kinds of remote health services 
by meeting on common ground with the fields of medicine, 
telecommunications and information (1). World health organi-
]DWLRQ� �:+2��HPSKDVL]HV� WKDW� WHOHPHGLFLQH�XVHV� LQIRUPDWLRQ�
systems and communication technologies to overcome physical 
barriers, and increase access to health care services (2). 
Telemedicine in progress brings its own barriers, legal and 
ethical considerations to consider. When evaluating information 
technologies (IT) in health care, not only the technology itself 
but also the interaction between the technology, environment 
and human behaviors must be taken into account. Evaluation 
thus has to be unique by the community but also be broad 
enough to include standards for human being rights and health 
(3).

Developing technology brings multiple e-health interventions 
within the diagnosis, monitoring, and managing of diseases. 
Different forms of these interventions like teleconsultation, 
teleradiology, teledermatology, telepathology, even technolo-
gies like mobile applications, mobile devices, digital therapy, 
and artificial intelligence or machine learning can all be named 
under the telemedicine umbrella. Despite the almost 20 years of 
experience, the appropriate adoption and use of telemedicine in 
daily practice worldwide has been slow (4). Not surprisingly 
there has been a rapid improvement in telemedicine develop-
ment after the Covid-19 outbreak (5). In Turkey, remote report-
ing of teleradiological imaging examinations is currently active-
ly practiced and medical information is created. Teleradiology 
can be defined as non-synchronous or asynchronous applica-
tions of telemedicine (6). The term asynchronous means that the 
stored data can be processed at any time to produce information. 
The synchronous applications require real-time implementa-
tions for users. With the pandemic process, the tele-health 
SURMHFW�DFWLRQ�SODQ�ZDV�DQQRXQFHG�E\�WKH�0LQLVWU\�RI�+HDOWK�RI�
the Republic of Turkey in parallel with its pioneers in the world. 
One of the 3 main branches mentioned in the pilot application 
was physical medicine and rehabilitation. The application is 
planned as a pioneer in hospitals that continue to operate as 
pandemic hospitals. At present, the studies to establish the 
infrastructure of the synchronous telemedicine system are 
continuing. Our aim in this study is to measure the knowledge 
and awareness levels of physiatrists on this subject and to 
measure the advantages-disadvantages and comfort perceptions 
about clinical applications.

MATERIALS and METHODS
This study was planned as a cross-sectional survey study. The 
research was approved by the local ethics committee (Date 22 
January 2021; reference number, 107/76). The study was carried 
out according to the ethical standards specified in the 1964 
+HOVLQNL�'HFODUDWLRQ���7KH�SK\VLFDO�PHGLFLQH�DQG�UHKDELOLWDWLRQ�
physicians working actively in Turkey were asked to fill in the 
questionnaire created by the researchers. The questionnaire was 
formed mostly by the literature previously reported but expand-
ed with the arrangements for the physiatry in particular (7-9). 
The questionnaire was prepared to collect information on four 
different topics. The first part is prepared for basic socio-demo-
graphic data (4 questions). The second part has been aimed to 
determine the level of knowledge and awareness about telemed-
icine (8 questions). In the third part, questions evaluating the 
perception of the advantages and disadvantages of telemedicine 
are included (14 questions). In the fourth section, questions 
about clinical applications of telemedicine in the physiatry 
practice were asked (10 questions). The questionnaire was 
prepared through google docs and delivered via e-mail/What-
V8S�WHOHJUDP�SODWIRUPV�WKDW�DUH�VSHFLILF�IRU�WKH�SK\VLDWULVW��7KH�
questionnaire had first came out on April 2021 and beheld active 
till December 2021. Reminders and encouragement to join the 
study were supplied by the researchers from time to time (twice 
a month). Since the questionnaire has been settled to show up 
only for the ones who give online approval, all the responders 
were asked to approve the enlightened consent form firstly 
when they reach out to the survey.  

violence against physicians, not to be underestimated majority 
of the physicians (32.1%) reported the fear of being exposed to 
verbal/psychological violence. Another loudly stated anxiety 
was that they would feel uncomfortable about the protection of 
personal data and security/privacy (66.1%). One further notable 
barrier was nearly half of the physicians' incapability of using 
the system without help from someone else or at least requiring 
some help (5.5% and 40.4%, respectively). We have remade the 
analyses with the crosstabs in the view of gender, age (young 
and elder by the cutoff 40) and workplace differences but there 
were no meaningful differences on behalf of the opinions except 
the women's hesitations on the verbal violence against them. 

According to our results, women physicians seem to have 
trouble ending up with a decision about the issue (p=0.032).
Tables V-VI represents the comfort level and difficulty in 
clinical applications, respectively. It seems that physicians 
would feel uncomfortable while arranging any treatment or 
document in telemedicine. The most noticeable uneasiness was 
seen in the pediatric patient group (83.5%). The most difficult 
task to evaluate in telemedicine was found to be orthopedic and 
neurologic rehabilitation followed by regional pain syndromes. 
Neuropathic pain seems to be less of a concern in telemedicine, 
with 36.6% of physicians.

DISCUSSION
As far as we know, this study is the first comprehended telemed-
icine knowledge and awareness survey applied in physical 
medicine and rehabilitation physicians particularly. Physiatrists 
reported telemedicine was useful for patients and had some 
potential advantages for themselves but were less satisfied or 
faced with malpractice. Physiatrists also agreed on physical 
examination can not be applied remotely and reported this as the 
reason for patients' low satisfaction. Physiatrists’  most 
struggled areas were reported as rehabilitation (orthopedics or 
neurologic) followed by regional pain syndromes (knee, shoul-
der, hip, etc). Our results were consistent with the other studies' 
results on the knowledge of telemedicine. Previously 96.6% of 
physicians reported low or very low levels of knowledge about 
telemedicine (8). Another study  revealed 46.1% of the physi-
cians among various specialties have low knowledge levels 
about telemedicine (7). We found very few physiatrists thought 
they knew what telemedicine was (16.5%), and the vast majori-
ty (63.3%) stated that they knew it partially. 

Quite a few physiatrists (10.09%) reported that they knew how 
to apply medical applications (physical examination, laboratory 
evaluation, imaging evaluation, etc.) related to the musculoskel-
etal system and diseases remotely via telemedicine. A recent 
review provides a detailed virtual musculoskeletal examination 
with a specific set of guidelines to enhance the information 
obtained when evaluating the shoulder, hip, knee, ankle, and 
cervical and lumbar spine, which can be refined according to the 
capabilities of the patient and examiner (10). Iyer et al., 
acknowledged the limitations of a remote examination and 
discuss maneuvers that cannot be performed remotely. They 
emphasized a needed framework for the standardization of the 
remote physical exam (11). We can argue more than a standard 
virtual examination with the developing technology. A 
motion-based machine learning software seems to be a potential 
substitute for a shoulder range of motion examination (12). 
%HVLGHV� ODFN�RI�NQRZOHGJH�RI�UHPRWH�H[DPLQDWLRQ�GHWDLOV�� WKH�
rate of physicians who were confident in their remote physical 
examination was quite low, only 2.8 percent.  31.2% of physiat-
rists thought that patients could not cooperate with the examina-
tion. Physiatrists also reported that physical examination 
requires one-to-one contact, it is not correct to do it remotely 
(61.5%).  The most frequently reported barrier of telemedicine 
among rheumatologists was the inability to perform a proper 
physical examination (13). In a recent study 36.2% of general 
practitioners (GP)  were not satisfied with the specific assess-
ments of the hand, shoulder, spine, hip, knee, and ankle; and 
51.0% thought that their patients were not satisfied with the 
current quality of remote musculoskeletal consultations. Of 
note, 77.6% of GP’s said that they were more likely to request 
additional investigations, and 75.6% stated that they were more 
likely to refer patients to a specialist after a remote musculoskel-
etal consultation (14). Clinicians prefer face-to-face consulta-
tions at the initial visit to establish a doctor-patient relationship; 
telemedicine can be a reasonable option for long-term patients 
where physical examination may not be needed (15). For exam-
ple close monitoring of patients on biological therapies, 
telemedicine can be a useful tool to reduce the number of 

clinical visits (16). Our results were consistent with the previous 
studies since 67.9% of the physiatrists agreed that telemedicine 
applications should be prioritized for patients who have previ-
ously been physically/face-to-face evaluated in a healthcare 
facility. 

According to our study, more than half of the physicians stated 
that telemedicine facilitates patients' access to physicians and 
medical services, also a time saver for them. Physiatrists also 
reported that telemedicine was effective in general and benefi-
cial. Especially for the patients living those living in rural areas 
should have priority access to telemedicine. Time effectivity 
and cost-effectivity were major benefits of telemedicine to rural 
communities and consumers (17). Previously reported that, 
video-assisted orthopedic consultation to a remote clinic is more 
cost-effective rather than traveling for consultations (18). Done-
lan et al., reported that virtual video visits were preferred to 
office visits by patients for convenience and travel time (19). 
Poor access to digital services and additional weak technology 
support in rural areas also should be kept in mind on the 
contrary for patients’ perspectives (20). 
Major medico-legal barriers which were stated mainly by 
physiatrists were fear of malpractice (73.4%), anxiety on behalf 
of the protection of personal safety and privacy (66.1%). A 
recent review, repeated mostly the same concerns: informed 
consent, protecting data and confidentiality, malpractice, and 
liability (21). To embodiment the physicians’ concerns about 
exposure to malpractice risk, Fogel AL et al., published cases of 
medical malpractice related to telemedicine from the LexisNex-
is legal case database (22). Whether telemedicine introduces a 
new form of malpractice or is not too different from the normal 
one being present, is still controversial. Reviewers summarised 
the protective approach for malpractice as extended insurance 
coverage and civil responsibility (21). While there were 
references to the importance of the protection and privacy of 
patients' personal data in reviews, in our study, physicians were 
concerned about their own data and violence against own priva-
cy like unauthorized video and audio recording (20, 21). Data 
protection and privacy of both patients and physicians must be 
ensured by an authority and guaranteed by law. Even cybersecu-
rity should be considered and provided (23).

Remote applications naturally provide a shield against physical 
insults; we reported 74% of physicians stated that telemedicine 
would be a protective instrument from physical violence. Work-
place violence against physicians is an arising threat of medical 
practice across the globe (24). A study from Turkey reported 
that physicians were exposed to verbal and psychological 
violence more than physical violence (25). Previously telehealth 
has been explored in terms of its potential to be protective or 
XVHIXO� DJDLQVW� GRPHVWLF� YLROHQFH� ������ +RZHYHU�� YLROHQFH�
against a physician on telemedicine has never been mentioned 
in the literature before. We reported that 32.1% of the physicians 
reported the fear of being exposed to verbal/psychological 
violence while 35.8 % reported that telemedicine is safer in 
terms of verbal/psychological violence against physicians. 
Nonetheless, just as many physicians remained undecided. A 
study from Jordan revealed that male doctors are more exposed 

to violence or workplace abuse (27). In our study women physi-
cians seem to be mostly undecided whether telemedicine is a 
protector or provoker against verbal or emotional violence. 
Tenford et al., reviewed how telehealth may work in the field of 
physical medicine and rehabilitation. Reviewers gathered the 
evidence for patients with cardiac diseases, orthopedic 
problems, neurologic diseases, and musculoskeletal conditions 
may get benefit the telemedicine. Physiatrists may use 
telehealth to deliver care to patients with impaired mobility and 
those living in locations with reduced access (28). Even though 
patients seem satisfied and take advantage of telemedicine since 
they are incapable or disabled, we reported that physicians 
would feel uncomfortable while arranging any treatment in 
telemedicine. The most noticeable uneasiness was seen in the 
pediatric patient group (83.5%). The most difficult task to 
evaluate in telemedicine was found orthopedic and neurologic 
rehabilitation followed by regional pain syndromes. Neuropath-
ic pain seems to be less of a concern in telemedicine, with 
36.6% of physicians. There is a lack of knowledge on behalf of 
the comfort levels of physiatrists on specific tasks via telemedi-
cine. Physiatrists deal with different and various types of 
patients. Especially rehabilitation is a huge area that anyone can 
be needed from cradle to grave. One size fits all approach is not 
suitable even in real-time physiatry practice, whereas telemedi-
cine without standards and convenient protocols seem quite a 
challenge for physiatrists. In the study with 14 physiatrists, even 
though clinicians reported satisfaction on telemedicine, 
researchers pointed out that they focused only on outpatient 
musculoskeletal and sports medicine practices; other patient 
groups may have different health care needs that would be better 
served with face-to-face visits (29). 

There are some limitations of this study. We concluded a 
cross-sectional survey and completed it in approximately 8 
months time. Responders' perceptions may be affected by time 
changes, for example, violence against physicians is quite a hot 
topic in Turkey and accumulated life experiences may affect 
perceptions. Selection bias should be mentioned since we used 
e-mails and electronic platforms to reach the participants; the 
selected ones may have been more familiar with the use of 
technology Although we reached the largest number of physiat-
rists in the literature, initially we aimed to reach more of them. 
Our results with this number of participants cannot be general-
ized, but we think that it will still give an idea. The reluctance of 
physicians to participate in surveys may be a separate research 
topic. On the other hand, even though telemedicine applications 
in hospitals are increasing day by day, we reached fewer physi-
cians with experience. Nonetheless, we believe the findings of 
this study still provide useful insights for the standardization of 
telemedicine.

CONCLUSION
In conclusion, telemedicine is quite a new area and is still in 
progress. This novel area with relatively little knowledge needs 
to be searched properly and our report will be a touchstone for 
further reports. Physiatrists need to be enlightened about ethics 
and legal rights. Physical examination is the most important 
determinant of patient management and proper diagnosis. 
Remote implementations of physical examination seem to be a 
major factor in both patients and physicians satisfaction or 
GLVFRPIRUW��%DUULHUV�DQG�OLPLWDWLRQV�RI�WKH�V\VWHP�PXVW�EH�ZHOO�
defined. Our report, consistent with the previous literature, 
states that telemedicine can be a helpful tool for both patients 
and physiatrists, can save money, save time, and can offer a 
SLQSRLQW�VROXWLRQ�IRU�VRPH�SDWLHQWV��+RZHYHU�XQFRQWUROOHG�DQG�
inappropriate use may create disappointment for both patients 
and physicians. Satisfaction does not mean always benefits for 
patients, and does not mean comfort always for the physicians. 
Matching the correctly selected patient with a well-structured 
telemedicine system maximizes the expected benefit. Our report 
will be a guide in this content to set standards.
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ABSTRACT
Objective: 
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Material and Methods: 
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Geçerlik Analizi: 
gOoHNWH�\HU�DODQ�PDGGHOHULQ��KHVDSODQDQ�WRSODP�|OoHN�SXDQODUÕ-
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UHPLV\RQXQ�L]OHGL÷L�YDNDODUD�NDGDU�IDUNOÕ�ELU�VRQ�GXUXP�\HOSD��
]HVLQH� VDKLSWLU�� 6RV\RGHPRJUDILN� IDNW|UOHU�� NOLQLN� YH� WHGDYL�
|]HOOLNOHUL� LOH� VRV\RHNRQRPLN� GH÷LúNHQOHU� GkKLO� ROPDN� �]HUH�
oHúLWOL�IDNW|UOHU�úL]RIUHQLQLQ�VH\ULQL�HWNLOH\HELOPHNWHGLU��ùL]RI-
UHQLGH� IRQNVL\RQHO� VRQXo� KHGHIOH\HQ� WHUDS|WLN� P�GDKDOHOHULQ�
|QFHOLNOL�|QHPL�YDUGÕU��)DUPDNRWHUDSL��SVLNRVRV\DO�P�GDKDOHOHU�
YH�oHYUHVHO�NRúXOODUÕ�LoHUHQ�HQWHJUH�YH�oRN�\|QO��ELU�\DNODúÕP�
úL]RIUHQLGH� VRQXFX� L\LOHúWLUHELOLU�� %X� ED÷ODPGD�� SVLNRVRV\DO�
P�GDKDOHOHULQ� NDQÕWD� GD\DOÕ� ELU� X\JXODPD� RODUDN� úL]RIUHQLQLQ�
VWDQGDUW� WHGDYLVLQLQ� ELU� SDUoDVÕ� KDOLQH� JHWLULOPHVL� JHUHNWL÷L�
EHOLUWLOPHNWHGLU�����

ùL]RIUHQL� LOH� LOLúNLOL� ROXPVX]� EHOLUWLOHU� �PRWLYDV\RQ� YH� LIDGH�
D]DOPDVÕ�JLEL��|QHPOL�ELU�VRUXQGXU��<HWHUOL�WHGDYL��\DúDP�NDOLWH-
VL� YH� WRSOXPD� NDWÕOÕP� DoÕVÕQGDQ� |QHPOL� LOHUOHPH� DQODPÕQD�
JHOHFHNWLU������øúOHYVHOOLN�YH�\DúDP�NDOLWHVL��W�P�WÕEEL�GXUXPODU-
GD� NULWLN� VRQXo� J|VWHUJHOHUL� RODUDN� NDEXO� HGLOPHNWHGLU� �����
+DVWDOÕN�LOH�LOLúNLOL�NOLQLN�GH÷LúNHQOHULQ�YH�Q|URELOLúVHO�IDNW|UOHU-
LQ� úL]RIUHQL� ER]XNOXNODUÕQGD� SVLNRVRV\DO� WHGDYLOHUH� X\XPX�
HWNLOHGL÷L��D\QÕ�]DPDQGD�oRFXNOXN�oD÷Õ�IL]LNVHO�N|W�\H�NXOODQÕP�
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HNLELQFH� RULMLQDOL� LOH� \DSÕODQ� NDUúÕODúWÕUPD� LOH� |OoH÷H� VRQ� KDOL�
YHULOPLúWLU�

9HUL�7RSODPD�$UDoODUÕ
9DND�<|QHWLFLOHUL�LoLQ�7RSOXP�5XK�6D÷OÕ÷Õ�+L]PHWOHULQH�
8\XP�gOoH÷L�9ø78�
7DLW�/��%LUFKZRRG�0��7URZHU�3���������WDUDIÕQGDQ�JHOLúWLULOHQ�YH�
2ULMLQDO� DGÕ� ³6HUYLFH� (QJDJHPHQW� 6FDOH´� RODQ� |OoHN�� YDND�
\|QHWLFLOHULQLQ� KDVWDODUÕQ� JHQHO� X\XPX� LOH� LOJLOL� L]OHQLPOHULQL�
GH÷HUOHQGLUPHNWH�ROXS����VRUXOXN�|OoH÷LQ�+D]ÕU�ROPD����VRUX���
øúELUOL÷L����VRUX���<DUGÕP�DUDPD����VRUX��YH�øODo�8\XPX����VRUX��
úHNOLQGH�EHOLUWLOHQ�G|UW�DOW�|OoH÷L�EXOXQPDNWDGÕU��gOoH÷LQ�JHQHO�

\DSWÕNODUÕ� NDWNÕ� 7DEOR� ,,¶GH� \HU� DOPDNWDGÕU�� 7RSODP� YDU\DQVD�
IDNW|UOHULQ�\DSWÕ÷Õ�NDWNÕODU�LVH�VÕUDVÕ\OD���������������������YH�
�������� RODUDN� EHOLUOHQGL��7RSODP� NDWNÕ� GD��� ������� RODUDN�
JHUoHNOHúWL�

Tablo II:  $QDOL]� 'ÕúÕ� %ÕUDNÕODQ� 6RUXGDQ� 6RQUD�9ø78¶QXQ� )DNW|U�<DSÕODUÕ��
*�YHQLOLUOLN� EXOJXODUÕ�� $OW� )DNW|UOHULQLQ� 7HVW�7HNUDU� 7HVW� 3XDQ� .RUHODV\RQ�
GH÷HUOHUL

0DGGH�$\ÕUW�HGLFLOL÷L��
$OW�IDNW|U�YH�WRSODP�SXDQODUÕQÕQ�D\ÕUW�HGLFLOLNOHUL�ED÷ÕPVÕ]�JUXS�
W�WHVWL�LOH�EHOLUOHQGL��hVW�����YH�DOW����¶OLN�JUXSODUÕQ�DULWPHWLN�
RUWDODPDODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN� ROXS� ROPDGÕ÷ÕQÕ� WHVSLW�
HWPHN�DPDFÕ\OD�\DSÕODQ�DQDOL]OHUGH�W�P�JUXSODU�LoLQ�IDUNOÕOÕNODU�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQGX��S���������)DUNOÕOÕNODUÕQ��VW�
���¶OLN� JUXSODU� WDUDIÕQGD� JHUoHNOHúWL÷L� J|U�OG��� (OGH� HGLOHQ�
VRQXoODU� |OoHNWH� \HU� DODQ� �o� IDNW|U�Q� YH� WRSODP� |OoHN�
SXDQODUÕQÕQ�D\ÕUW�HGLFL�ROGX÷XQX�J|VWHUPHNWHGLU��

'R÷UXOD\ÕFÕ�)DNW|U�$QDOL]L��')$���
506($� �5RRW� 0HDQ� 6TXDUH� (UURU� RI� $SSUR[LPDWLRQ��� *),�
�*RRGQHVV�RI�ILW�,QGH[���$*),��$GMXVWHG�*RRGQHVV�RI�ILW�,QGH[���
505� �5RRW� 0HDQ� 6TXDUH� 5HVLGXDOV��� 11),� �1RQ�QRUPHG� ILW�
,QGH[�� YH� &),� �&RPSDUDWLYH� )LW� ,QGH[�� X\XP� |Oo�WOHUL�
NXOODQÕODUDN� JHUoHNOHúWLULOHQ� \DSÕ� JHoHUOLOL÷L� DQDOL]OHULQGH� HOGH�
HGLOHQ� EXOJXODU� L\L� ELU� X\XP� VD÷ODQGÕ÷ÕQÕ� J|VWHUGL�� 506($�
LQFHOHQGL÷LQGH�LVH�������úHNOLQGH�ELU�GH÷HU�WHVSLW�HGLOGL��506($�
GH÷HULQLQ� GH� ����¶GHQ� N�o�N� ROPDVÕQÕQ� X\XPXQ� L\L� ROGX÷X�
\|Q�QGH� GH÷HUOHQGLULOHELOHFH÷L� EHOLUWLOPHNWHGLU� ������ %XOGX÷X-
PX]�EX�GH÷HU�VÕQÕUGD�ROGX÷XQGDQ�NDEXO�HGLOHELOLU�ELU�GH÷HU�RODUDN�
\RUXPODQDELOLU��(OGH�HGLOHQ�EXOJXODUGD�*),���������$*),���������
6WDQGDUGL]H�HGLOPLú�505�X\XP�LQGHNVL���������1),���������&),��
������RODUDN�EHOLUOHQGL��(OGH�HGLOHQ�EX�VRQXoODUD�J|UH�*),��$*),��
11),�YH�&),�GH÷HUOHUL�����¶ÕQ��]HULQGH�YH�����¶D�\DNÕQ��505�
GH÷HULQLQ�LVH�����¶LQ�DOWÕQGD�ROPDVÕQÕQ�X\XP�DoÕVÕQGDQ�L\L�ROGX÷X�
EHOLUWLOPHNWHGLU� ��������� %X� VRQXoODU� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�
|OoH÷LQ�NDEXO�HGLOHELOLU�QLWHOLNWH�ROGX÷X� LIDGH�HGLOHELOLU�� �$\UÕFD�
|OoH÷LQ� &KL�6TXDUH� �Ȥð�� GH÷HUL� ��������� VG� GH÷HUL� ���Ȥð�VG�
RUDQÕQÕQ�LVH����������� ������ROGX÷X�RODUDN�WHVSLW�HGLOPLúWLU��%X�
GH÷HULQ� �¶�Q� DOWÕQGD� ROPDVÕQÕQ� X\XPXQ� P�NHPPHO� ROGX÷X�
úHNOLQGH� \RUXPODQDELOHFH÷L� EHOLUWLOPHNWHGLU� ������ 'R÷UXOD\ÕFÕ�
IDNW|U�DQDOL]L�VRQXoODUÕ�ùHNLO��¶GH�\HU�DOPDNWDGÕU�

*�YHQLUOLN�DQDOL]LQH�LOLúNLQ�EXOJXODU��
9ø78¶QXQ�JHQHO�&URQEDFK¶V�$OSKD�J�YHQLUOLN�NDWVD\ÕVÕQÕQ�������
ROGX÷X�EHOLUOHQGL��%X�EXOJX��|OoH÷LQ�\�NVHN�GHUHFHGH�J�YHQLOLU�
ROGX÷XQX�J|VWHUGL��$\UÕFD�|OoH÷LQ��o�DOW�IDNW|U�QH�DLW�&URQEDFK�
$OSKD�GH÷HUOHULQH�EDNÕOGÕ÷ÕQGD�GD�RUWD�\�NVHN�G�]H\GH�J�YHQLOLU�
ROGX÷X�VRQXFXQD�XODúÕOGÕ�������9ø78¶\D�LOLúNLQ�NRUHODV\RQ�PDWUL-
VL�7DEOR�,,,¶GH�J|VWHULOPLúWLU�

Tablo III: gOoH÷LQ�$OW�)DNW|UOHULQLQ�.RUHODV\RQ�PDWULVL

ùHNLO����')$�6RQXoODUÕ

+D]ÕU�2OPD�YH�øúELUOL÷L��<DUGÕP�$UDPD�YH�øODo�8\XPX�)DNW|UOHUL�
DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� EXOXQXS� EXOXQPDGÕ÷ÕQÕ� EHOLUOHPHN�
DPDFÕ\OD�\DSÕODQ�3HDUVRQ�dDUSÕP�0RPHQW�.RUHODV\RQ�DQDOL]L�

VRQXFXQGD� IDNW|UOHU� DUDVÕQGD� SR]LWLI� \|QGH� DQODPOÕ� ELU� LOLúNL�
ROGX÷X�EHOLUOHQGL��%X�LOLúNLOHU�HQ�\�NVHN�+D]ÕU�2OPD�YH�øúELUOL÷L�
IDNW|U��LOH�øODo�8\XPX�IDNW|U��DUDVÕQGDGÕU��U �������S��������(Q�
G�ú�N� LOLúNL� GH�<DUGÕP�$UDPD� IDNW|U�� LOH� øODo�8\XPX� IDNW|U��
DUDVÕQGD� G�]H\LQGH� JHUoHNOHúWL� �U ������� S�������� (OGH� HGLOHQ�
VRQXoODU�\DSÕ�JHoHUOLOL÷L�DoÕVÕQGDQ�|QHPOLGLU�

7HNUDU��WHVW�NRUHODV\RQX�
øNL� D\� DUD\OD� X\JXODQDQ� |OoH÷LQ� W�P�Q�Q� YH� DOW� IDNW|UOHULQLQ�
WHVW�UHWHVW� J�YHQLUOLN� NDWVD\ÕODUÕ� 3HDUVRQ� 0RPHQWOHU� dDUSÕPÕ�
.RUHODV\RQX�LOH�GH÷HUOHQGLULOGL��gOoH÷LQ�JHQHO�WHVW�±�WHNUDU�WHVW�
NRUHODV\RQ� GH÷HUL�U�� ������� +D]ÕU� 2OPD� YH� øúELUOL÷L�� <DUGÕP�
$UDPD��øODo�8\XPX�DOW�|OoHNOHULQLQ�WHVW�±�WHNUDU�WHVW�NRUHODV\RQ�
GH÷HUL� LVH� VÕUDVÕ\OD� ������� ������� ������ RODUDN� EXOXQGX��+D]ÕU�
2OPD�YH� øúELUOL÷L��<DUGÕP�$UDPD�YH� øODo�8\XPX�)DNW|UOHULQLQ�
WHVW±WHNUDU�WHVW�SXDQODUÕ�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�SR]LWLI�\|QGH�
DQODPOÕ� ELU� LOLúNL� ROGX÷X� VDSWDQGÕ�� (OGH� HGLOHQ� EXOJXODU� DQDOL]�
HGLOGL÷LQGH�|OoH÷LQ�,&&�GH÷HULQLQ�������RODUDN�WHVSLW�HGLOGL��øo�
WXWDUOÕOÕN� LVH��ELU�VRQXo�|Oo�P�Q�Q�KRPRMHQ�ROXS�ROPDPDVÕ� LOH�
LOLúNLOLGLU��øo�WXWDUOÕOÕ÷Õ�³&URQEDFK¶V�$OSKD´�LOH�GH÷HUOHQGLULOPHN-
WHGLU��gOoH÷LQ�Lo�WXWDUOÕOÕN�&URQEDFK¶V�$OSKD�GH÷HUL�������RODUDN�
KHVDSODQGÕ� �W �������� S �������� $OSKD� GH÷HULQLQ� ����¶QLQ�
�]HULQGH� ROPDVÕ� Lo� WXWDUOÕOÕ÷ÕQ� \�NVHN� ROGX÷XQX� J|VWHULU�� 7HVW�
WHNUDU�WHVW�J�YHQLOLUOL÷L� LoLQ� LNL� WHVWLQ� WRSODP�SXDQ�RUWDODPDODUÕ�
�ED÷ÕPOÕ� JUXSWD� W� WHVWL�� LOH� NDUúÕODúWÕUÕOGÕ� YH� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�IDUN�EXOXQPDGÕ��S!�������

7$57,ù0$
%X� DUDúWÕUPD�� KDVWDQH� PRGHOOL� UXK� VD÷OÕ÷Õ� KL]PHWOHULQGHQ�
WRSOXP� WHPHOOL� UXK� VD÷OÕ÷Õ� KL]PHWOHULQH� JHoLú� V�UHFLQGH� RODQ�
7�UNL\H¶GH�IDDOL\HW�J|VWHUHQ�7RSOXP�5XK�6D÷OÕ÷Õ�0HUNH]OHULQ-
GHQ�KL]PHW�DODQ�KDVWDODUÕQ�YHULOHQ�KL]PHWOHUH�QH�|Oo�GH�X\XP�
VD÷ODGÕ÷ÕQÕ�GH÷HUOHQGLUPH\H�\|QHOLN�RODUDN�7�UNoH¶\H�X\XPOX-
OX÷X� VD÷ODQPÕú� JHoHUOL� YH� J�YHQLOLU� ELU� |OoHN� LKWL\DFÕQÕQ�
GR÷PDVÕ��]HULQH�JHUoHNOHúWLULOGL��/LWHUDW�UGH�X\XP��LODo�X\XPX�
YH\D�YHULOHQ�KL]PHWOHUH�X\XP�úHNOLQGH�LNL�IDUNOÕ�G�]H\GH�GH÷HU-
OHQGLULOPHNWHGLU�� øODo� X\XPXQX� GH÷HUOHQGLUHQ� |OoHNOHULQ� X]XQ�
V�UHGLU� YDUOÕ÷Õ� YH� NXOODQÕOGÕ÷Õ� ELOLQPHNWHGLU�� 0RULVN\�� *UHQ��
/HYLQH�'0��������WDUDIÕQGDQ�JHOLúWLULOHQ�0RULVN\�8\XP�gOoH÷L�
�08g�� YH� 7KRPSVRQ�� .XONDUQL�� 6HUJHMHZ� ������� WDUDIÕQGDQ�
JHOLúWLULOHQ�7ÕEEL�7HGDYL\H�8\XP�2UDQÕ�gOoH÷L�OLWHUDW�UGH�LODo�
X\XPXQX� GH÷HUOHQGLUPHNWH� HQ� VÕN� NXOODQÕODQ� |OoHNOHUGLU�� %X�
|OoHNOHULQ� \DQÕ� VÕUD� $NHU�� hVW�QVR\�� .X÷X�� <D]ÕFÕ� �������
WDUDIÕQGDQ�JHOLúWLUPLú�RODQ�3VLNRWLN�%R]XNOX÷X�2ODQ�+DVWDODUGD�
øODo� 7HGDYLVLQH� 8\XPVX]OX÷X� 'H÷HUOHQGLUPH� gOoH÷L
QLQ�
�ø78'g�� GH� ELUoRN� oDOÕúPDGD� NXOODQÕOGÕ÷Õ� J|U�OPHNWHGLU�
��������

.URQLN�UXKVDO�KDVWDOÕNODUGD�KL]PHW�X\XPXQX�ELU�|OoPH�DUDFÕ\OD�
GH÷HUOHQGLUHELOPHN� LoLQ� ELOLQHQ� LON� oDOÕúPD� ����� \ÕOÕQGD�
\DSÕOPÕúWÕU��5XK�VD÷OÕ÷Õ�KL]PHWOHULQLQ�\DQÕ�VÕUD�³*LULúNHQ�6RV\DO�
<DUGÕP� (NLSOHUL´� RODUDN� WDQÕPODQDQ� ³$VVHUWLYH� 2XWUHDFK�
7HDPV´� KL]PHWOHULQH� X\XPX� GD� |OoHQ� V|]� NRQXVX� oDOÕúPDGD�
7�UNoH¶\H� X\DUODPDVÕ� KHQ�]� \DSÕOPDPÕú� RODQ� ³(QJDJHPHQW�
0HDVXUH´� �(0�� |OoH÷L� +DOO�� 0HDGHQ�� 6PLWK�� -RQHV� �������
WDUDIÕQGDQ� JHOLúWLULOPLúWLU�� gOoHN�� UDQGHYX\D� NDWÕOÕP��
GDQÕúDQ�WHUDSLVW� HWNLOHúLPL�� LOHWLúLPH�DoÕNOÕN�� WHGDYLQLQ� ID\GDVÕ�

LOH�LOJLOL�GDQÕúDQ�DOJÕVÕ��WHGDYL�LOH�LúELUOL÷L��LODo�NXOODQPD�LVWH÷L�
JLEL�DOWÕ�DODQGD�KDVWD�X\XPXQX�7HUDSLVW�J|]�\OH�GH÷HUOHQGLUHQ�
���PDGGHOL�� �¶OL� OLNHUW� WLSL� ELU� |OoHNWLU� ������0HDGHQ��+DFNHU��
9LOOLHUV�� &DUERXUQH�� 3DJHW� ������� WDUDIÕQGDQ� JHOLúWLULOHQ� YH�
7�UNoH¶\H�X\DUODPDVÕ�KHQ�]�JHUoHNOHúWLULOPHPLú�RODQ�5HVLGHQ-
WLDO� 5HKDELOLWDWLRQ� (QJDJHPHQW� 6FDOH� �55(6�� |OoH÷L� GH� (0�
|OoH÷LQL� WHPHO� DODUDN� JHOLúWLULOHQ� �o� IDNW|UO�� YH� ���PDGGHGHQ�
ROXúDQ�ELU�|OoHNWLU��%X�|OoH÷LQ�GH�HYGH�UHKDELOLWDV\RQ�KL]PHWOHUL�
RODUDN�DGODQGÕUÕODELOHQ�³5HVLGHQWLDO�5HKDELOLWDWLRQ´�KL]PHWOHU-
LQH�\|QHOLN�X\XPX�|OoW�÷��EHOLUWLOPHNWHGLU�������(0�YH�55(6�
LOH� EHQ]HU� RODUDN� EX� DUDúWÕUPDGD� X\DUODPDVÕ� \DSÕODQ� 9ø78�
|OoH÷L�GH�NOLQLV\HQ�J|]�\OH�X\XPX�GH÷HUOHQGLUHQ�ELU�|OoHNWLU��
%X�|OoHNOHUGHQ�IDUNOÕ�RODUDN�KDVWDODUÕQ�NHQGL�X\XPODUÕQÕ�GH÷HU-
OHQGLUGLNOHUL� 6LQJK� 2¶%ULHQ� /HYHO� RI� (QJDJHPHQW� 6FDOH�
�62/(6�� |OoH÷L� LVH� ���PDGGHGHQ� ROXúDQ� ��¶OX� OLNHUW� WLSL� ELU�
|OoHNWLU��+HUKDQJL�ELU�YDND�\|QHWLFLVL�WDNLELQGH�ROPD\DQ�KDVWD-
ODU�LoLQ����VRUXOXN�YHUVL\RQX�GD�PHYFXW�ROGX÷X�EHOLUWLOPHNWHGLU�
������(0��55(6��62/(6�YH�EX�DUDúWÕUPD�NDSVDPÕQGD�GLO�JHoHU-
OL÷L� VD÷ODQDQ�� JHoHUOLN� YH� J�YHQLUOL÷L� GH÷HUOHQGLULOHQ� 6HUYLFH�
(QJDJHPHQW�6FDOH��6(6��|OoH÷L�DUDVÕQGD�7�UNoH¶\H�HQ�X\XPOX�
NXOODQÕODELOHFHN�|OoH÷LQ�6(6�ROGX÷X�|QJ|U�OP�úW�U��

Geçerlik 
<DSÕODQ� ')$� GH÷HUOHQGLUPHOHUL� QHWLFHVLQGH� HOGH� HGLOHQ�
506($��*),��$*),��505��11),�YH�&),�EXOJXODUÕ�GD�JHoHUOL�
YH�J�YHQLOLU�ELU�|OoPH�DUDFÕ�RODUDN�9ø78¶QXQ�NXOODQÕODELOHFH÷L-
QL� J|VWHUPHNWHGLU�� %XQXQ� \DQÕQGD�� OLWHUDW�UGH� X\XPX� |OoHQ�
|OoHNOHUGH� GR÷UXOD\ÕFÕ� IDNW|U� DQDOL]L� \DSÕOPDGÕ÷Õ� J|U�OPHNWH-
GLU��%X�GD�DUDúWÕUPDPÕ]ÕQ�J�oO��ELU�\DQÕ�RODUDN�GH÷HUOHQGLULOH-
ELOLU��

Güvenirlik
2ULMLQDO� |OoH÷LQ� &URQEDFK¶V�$OSKD� GH÷HULQLQ� ������� G|UW� DOW�
IDNW|U�Q�Q� &URQEDFK¶V� $OSKD� GH÷HUOHULQLQ� GH�� +D]ÕU� ROPD�
���������øúELUOL÷L����������<DUGÕP�DUDPD���������YH�øODo�8\XPX�
�������� úHNOLQGH� ROGX÷X� EHOLUWLOPHNWHGLU� ����� %X� DUDúWÕUPD�
NDSVDPÕQGD� \DSÕODQ� DQDOL]OHUGH� 9ø78¶QXQ� JHQHO� &URQEDFK¶V�
$OSKD� GH÷HUL¶QLQ� ������ RODUDN� EXOXQGX��$OW� |OoHNOHU� LoLQ� EX�
GH÷HUOHU�LVH�VÕUDVÕ\OD�+D]ÕU�2OPD�YH�øúELUOL÷L�LoLQ��������<DUGÕP�
$UDPD� LoLQ� ������ YH� øODo� 8\XPX� LoLQ� ������ úHNOLQGHGLU��
+L]PHWH� X\XPX� |OoHQ� GL÷HU� EHQ]HU� |OoHNOHULQ� &URQEDFK¶V�
$OSKD�GH÷HUOHUL�LVH�EHQ]HU�GH÷HUOHUGHGLU��(0�|OoH÷L�LoLQ��������
55(6�|OoH÷L�LoLQ�������62/(6¶LQ����PDGGHOLN�IRUPX�LoLQ�LVH�
���������PDGGHOLN� IRUPX� LoLQ� LVH������ROGX÷X�EHOLUWLOPHNWHGLU�
��������

Test-tekrar test
2ULMLQDO�|OoH÷LQ�WHVW�±�WHNUDU�WHVW�NRUHODV\RQ�GH÷HUOHUL�ELOLQPHP-
HNOH� ELUOLNWH�� 'H÷HUOHQGLULFL� DUDVÕ� J�YHQLOLUOLN� �,QWHU�UDWHU�
UHOLDELOLW\�� GH÷HUOHULQLQ� ����� LOH� ����� DUDOÕ÷ÕQGD� GH÷LúWL÷L�
EHOLUWLOPHNWHGLU�� )DNDW� EX� VRQXoODU� NDUúÕODúWÕUPD� \DSPDN� LoLQ�
X\JXQ�GH÷LOGLU��7HVW�WHNUDU�WHVW�J�YHQLUOL÷L�GH÷HUOHQGLUPHN�LoLQ�
,QWUDFODVV� &RUUHODWLRQ� &RHIILFLHQW� �,&&�� GH÷HUL� NXOODQÕOPDN-
WDGÕU��%X�GH÷HU�������LOH������DUDOÕ÷ÕQGD�ROXS������������DUDOÕ÷ÕQ-
GDNL�GH÷HUOHU�J�YHQLUOLN�DoÕVÕQGDQ�L\L�RODUDN�\RUXPODQPDNWDGÕU��
%X� DUDúWÕUPD� NDSVDPÕQGD� 7�UNoH¶\H� X\DUODQDQ� |OoH÷LQ� ,&&�
GH÷HULQLQ� ������ RODUDN� WHVSLW� HGLOGL��%X� GH÷HULQ� GH� L\L� RODUDN�

\RUXPODQDELOHFH÷L�G�ú�Q�OPHNWHGLU��gOoH÷LQ�D\UÕFD�JHQHO�WHVW�±�
WHNUDU�WHVW�NRUHODV\RQ�GH÷HUL�U���������+D]ÕU�2OPD�YH�øúELUOL÷L��
<DUGÕP�$UDPD�� øODo�8\XPX� DOW� |OoHNOHULQLQ� WHVW� ±� WHNUDU� WHVW�
NRUHODV\RQ�GH÷HUL�LVH�VÕUDVÕ\OD���������������������RODUDN�EXOXQ-
GX��+L]PHWH�X\XPX�|OoHQ�GL÷HU�EHQ]HU�|OoHNOHULQ�WHVW�±�WHNUDU�
WHVW� NRUHODV\RQ� GH÷HUOHULQGH� GH� oDOÕúPDPÕ]GDQ� HOGH� HGLOHQ�
EXOJXODUGDQ�GDKD�\�NVHN� VRQXoODU� HOGH� HGLOGL÷L�EHOLUOHQPLúWLU��
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gOoH÷L´� LVPL� YHULOGL�� gOoHNWH� \HU� DODQ� D\NÕUÕ� GH÷HUOHULQ�
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P�GDKDOHOHULQ� NDQÕWD� GD\DOÕ� ELU� X\JXODPD� RODUDN� úL]RIUHQLQLQ�
VWDQGDUW� WHGDYLVLQLQ� ELU� SDUoDVÕ� KDOLQH� JHWLULOPHVL� JHUHNWL÷L�
EHOLUWLOPHNWHGLU�����

ùL]RIUHQL� LOH� LOLúNLOL� ROXPVX]� EHOLUWLOHU� �PRWLYDV\RQ� YH� LIDGH�
D]DOPDVÕ�JLEL��|QHPOL�ELU�VRUXQGXU��<HWHUOL�WHGDYL��\DúDP�NDOLWH-
VL� YH� WRSOXPD� NDWÕOÕP� DoÕVÕQGDQ� |QHPOL� LOHUOHPH� DQODPÕQD�
JHOHFHNWLU������øúOHYVHOOLN�YH�\DúDP�NDOLWHVL��W�P�WÕEEL�GXUXPODU-
GD� NULWLN� VRQXo� J|VWHUJHOHUL� RODUDN� NDEXO� HGLOPHNWHGLU� �����
+DVWDOÕN�LOH�LOLúNLOL�NOLQLN�GH÷LúNHQOHULQ�YH�Q|URELOLúVHO�IDNW|UOHU-
LQ� úL]RIUHQL� ER]XNOXNODUÕQGD� SVLNRVRV\DO� WHGDYLOHUH� X\XPX�
HWNLOHGL÷L��D\QÕ�]DPDQGD�oRFXNOXN�oD÷Õ�IL]LNVHO�N|W�\H�NXOODQÕP�
|\N�V���KDNODUÕ�NRQXVXQGD�ELOJL�HNVLNOL÷L��]D\ÕI�WHGDYL�Lú�ELUOL÷L�
YH�ED]Õ�NLúLOLN�|]HOOLNOHULQLQ�GH�WHGDYL�X\XPXQGD�HWNLOL�ROGX÷X�
ELOGLULOPHNWHGLU�����

+L]PHWH� X\XP�� RUWDN� ELU� NOLQLN� YH� IRQNVL\RQHO� L\LOHúPH�
KHGHILQGH�WHGDYLQLQ�NDEXO���WHUDS|WLN�X\XP�YH�LúELUOL÷LQL�LoHUHQ�
oRN� IDNW|UO�� ELU� V�UHo� RODUDN� WDQÕPODQDELOLU� ����� +DVWDODUÕQ�
VXQXODQ�KL]PHWOHUH�X\XPXQXQ�]D\ÕI�ROPDVÕQÕQ�WHGDYL�EDúDUÕVÕQÕ�
ROXPVX]� HWNLOHGL÷L� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� EX� X\XPX� GH÷HU-
OHQGLUPHQLQ�|QHPL�RUWD\D�oÕNPDNWDGÕU������7RSOXP�UXK�VD÷OÕ÷Õ�
KL]PHWOHUL� �ONHPL]� |]HOLQGH� SVLNRORJ�� VRV\DO� KL]PHW� X]PDQÕ��
KHPúLUH�YH�HUJRWHUDSLVWOHULQ�YDND�\|QHWLFLVL�RODUDN�J|UHY�DOGÕ÷Õ�

7RSOXP� 5XK� 6D÷OÕ÷Õ� 0HUNH]OHULQGH� \�U�W�OPHNWHGLU�� 9DND�
\|QHWLFLOL÷L�� KHU� NURQLN� UXKVDO� KDVWDOÕ÷D� VDKLS� ELUH\LQ� WHGDYL�
V�UHFLQGH� |QFHOLNOL� WHGDYL� GDQÕúPDQÕ� RODUDN� J|UHY� DOPD\Õ� YH�
KDVWDOÕN� V�UHFLQLQ� KHU� \|Q�\OH� WDNLELQL� NDSVD\DQ� JHQLú� ELU�
KL]PHW�VXQXPXQX�NDSVDU��hONHPL]GH�WRSOXP�WHPHOOL�UXK�VD÷OÕ÷Õ�
PRGHOL\OH� \HQLGHQ� úHNLOOHQHQ� UXK� VD÷OÕ÷Õ� KL]PHWOHULQGH� KDVWD-
ODUÕQ� YHULOHQ� EX� KL]PHWOHUH� QH� NDGDU� X\XP� VD÷ODGÕ÷ÕQÕ� |OoHQ��
7�UNoH¶\H� X\XPOXOX÷X� VD÷ODQPÕú� ELU� GH÷HUOHQGLUPH� DUDFÕQÕQ�
ROPDGÕ÷Õ�ELOLQPHNWHGLU��%X�DUDúWÕUPDGD��JHUHN�ELOLPVHO�DUDúWÕU-
PDODUGD� JHUHNVH� UXK� VD÷OÕ÷Õ� KL]PHWL� VXQXFXODUÕQÕQ� YDND�
\|QHWLPL� V�UHFLQGH� NXOODQÕPODUÕQGD� \DUDUOÕ� RODELOHFH÷L�
G�ú�Q�OHQ�9ø78¶QXQ�7�UNoH¶\H�X\XPX�VD÷ODQDUDN�JHoHUOLN�YH�
J�YHQLUOL÷L�LUGHOHQPLúWLU�����

GEREÇ ve YÖNTEMLER
$UDúWÕUPDQÕQ�DPDFÕ��KDVWDODUÕQ�WRSOXP�UXK�VD÷OÕ÷Õ�KL]PHWOHULQH�
NDWÕOÕPÕ�|OoPHN�LoLQ�9DND�<|QHWLFLOHUL�LoLQ�7RSOXP�5XK�6D÷OÕ÷Õ�
+L]PHWOHULQH� 8\XP� gOoH÷L
QLQ� �9ø78�� JHoHUOLOLN� YH� J�YHQL��
OLUOL÷LQL�GH÷HUOHQGLUPHNWLU�
%X� DUDúWÕUPD� ELU� |OoHN� X\DUODPD� JHoHUOLN� J�YHQLUOLN�
oDOÕúPDVÕGÕU�� $UDúWÕUPD� |UQHNOHPL� +LWLW� hQLYHUVLWHVL� dRUXP�
(URO�2OoRN�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�7RSOXP�5XK�6D÷OÕ÷Õ�
0HUNH]LQGH� �7560�� ,&'���� WDQÕ� NULWHUOHULQH� ùL]RIUHQL� WDQÕVÕ�
DODQ� YH� HQ� D]� ELU� \ÕOGÕU� KL]PHW� DODQ� DNWLI� WDNLS� DOWÕQGDNL� ����
KDVWDGDQ� ROXúWXUXOGX�� øVWDWLVWLNVHO� DQDOL]OHUGH� D\NÕUÕ� GH÷HU�
ROGX÷X�WHVSLW�HGLOHQ�\HGL�KDVWD�YHUL�VHWLQGHQ�oÕNDUÕODUDN�DUDúWÕU-
PD� ���� KDVWD� LOH� WDPDPODQGÕ�� $UDúWÕUPDGD� NXOODQÕODQ� |OoHN�
PHUNH]GH� YDND� \|QHWLFLVL� RODUDN� J|UHY� \DSDQ� �o� KHPúLUH�� ELU�
SVLNRORJ� YH� ELU� HUJRWHUDSLVW� WDUDIÕQGDQ� X\JXODQGÕ�� +HU� YDND�
\|QHWLFLVLQLQ�� WDNLEL� DOWÕQGD� EXOXQDQ� KDVWDODUÕQ� 7560�
KL]PHWOHULQH� JHQHO� RODUDN� X\XPX� LOH� LOJLOL� L]OHQLPLQL� GH÷HU-
OHQGLUGL÷L�EX�DUDúWÕUPD�LOH�WRSODQDQ�YHULOHU�6366�:LQGRZV������
YH� 6366�$PRV� SDNHW� SURJUDPÕ� LOH� GH÷HUOHQGLULOGL��$QODPOÕ� S�
GH÷HUL�S������RODUDN�NDEXO�HGLOGL��gOo�POHU� LNL�D\�VRQUDVÕQGD�
D\QÕ�KDVWDODU�LoLQ�WHNUDUODQGÕ��

7�UNoH¶\H�8\DUODPD�øúOHPL
gOoHN� DUDúWÕUPD� HNLEL� �\HOHULQFH� ED÷ÕPVÕ]� RODUDN� 7�UNoH¶\H�
oHYULOPLú��RUWDN�ELU�oHYLUL�PHWQL�ROXúWXUXODUDN�DODQÕQGD�X]PDQ�
G|UW�DNDGHPLV\HQGHQ�J|U�ú�DOÕQPÕúWÕU��$OÕQDQ�X]PDQ�J|U�úOHUL�
GR÷UXOWXVXQGD� |OoHN� PDGGHOHUL� UHYL]H� HGLOPLú� YH� EHú�
X\JXOD\ÕFÕQÕQ����KDVWD�LoLQ�|Q�X\JXODPD�\DSPDVÕ�VD÷ODQPÕúWÕU��
8\JXOD\ÕFÕODU� WDUDIÕQGDQ� \DSÕODQ� JHUL� ELOGLULP� GR÷UXOWXVXQGD�
|OoH÷H� VRQ� úHNOL� YHULOHUHN� |OoHN� PDGGHOHULQLQ� ELU� GLO� ELOLPFL�
WDUDIÕQGDQ� WHNUDU� øQJLOL]FH\H� oHYLULVL� \DSWÕUÕOPÕú� YH� DUDúWÕUPD�
HNLELQFH� RULMLQDOL� LOH� \DSÕODQ� NDUúÕODúWÕUPD� LOH� |OoH÷H� VRQ� KDOL�
YHULOPLúWLU�

9HUL�7RSODPD�$UDoODUÕ
9DND�<|QHWLFLOHUL�LoLQ�7RSOXP�5XK�6D÷OÕ÷Õ�+L]PHWOHULQH�
8\XP�gOoH÷L�9ø78�
7DLW�/��%LUFKZRRG�0��7URZHU�3���������WDUDIÕQGDQ�JHOLúWLULOHQ�YH�
2ULMLQDO� DGÕ� ³6HUYLFH� (QJDJHPHQW� 6FDOH´� RODQ� |OoHN�� YDND�
\|QHWLFLOHULQLQ� KDVWDODUÕQ� JHQHO� X\XPX� LOH� LOJLOL� L]OHQLPOHULQL�
GH÷HUOHQGLUPHNWH�ROXS����VRUXOXN�|OoH÷LQ�+D]ÕU�ROPD����VRUX���
øúELUOL÷L����VRUX���<DUGÕP�DUDPD����VRUX��YH�øODo�8\XPX����VRUX��
úHNOLQGH�EHOLUWLOHQ�G|UW�DOW�|OoH÷L�EXOXQPDNWDGÕU��gOoH÷LQ�JHQHO�

\DSWÕNODUÕ� NDWNÕ� 7DEOR� ,,¶GH� \HU� DOPDNWDGÕU�� 7RSODP� YDU\DQVD�
IDNW|UOHULQ�\DSWÕ÷Õ�NDWNÕODU�LVH�VÕUDVÕ\OD���������������������YH�
�������� RODUDN� EHOLUOHQGL��7RSODP� NDWNÕ� GD��� ������� RODUDN�
JHUoHNOHúWL�

Tablo II:  $QDOL]� 'ÕúÕ� %ÕUDNÕODQ� 6RUXGDQ� 6RQUD�9ø78¶QXQ� )DNW|U�<DSÕODUÕ��
*�YHQLOLUOLN� EXOJXODUÕ�� $OW� )DNW|UOHULQLQ� 7HVW�7HNUDU� 7HVW� 3XDQ� .RUHODV\RQ�
GH÷HUOHUL

0DGGH�$\ÕUW�HGLFLOL÷L��
$OW�IDNW|U�YH�WRSODP�SXDQODUÕQÕQ�D\ÕUW�HGLFLOLNOHUL�ED÷ÕPVÕ]�JUXS�
W�WHVWL�LOH�EHOLUOHQGL��hVW�����YH�DOW����¶OLN�JUXSODUÕQ�DULWPHWLN�
RUWDODPDODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN� ROXS� ROPDGÕ÷ÕQÕ� WHVSLW�
HWPHN�DPDFÕ\OD�\DSÕODQ�DQDOL]OHUGH�W�P�JUXSODU�LoLQ�IDUNOÕOÕNODU�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQGX��S���������)DUNOÕOÕNODUÕQ��VW�
���¶OLN� JUXSODU� WDUDIÕQGD� JHUoHNOHúWL÷L� J|U�OG��� (OGH� HGLOHQ�
VRQXoODU� |OoHNWH� \HU� DODQ� �o� IDNW|U�Q� YH� WRSODP� |OoHN�
SXDQODUÕQÕQ�D\ÕUW�HGLFL�ROGX÷XQX�J|VWHUPHNWHGLU��

'R÷UXOD\ÕFÕ�)DNW|U�$QDOL]L��')$���
506($� �5RRW� 0HDQ� 6TXDUH� (UURU� RI� $SSUR[LPDWLRQ��� *),�
�*RRGQHVV�RI�ILW�,QGH[���$*),��$GMXVWHG�*RRGQHVV�RI�ILW�,QGH[���
505� �5RRW� 0HDQ� 6TXDUH� 5HVLGXDOV��� 11),� �1RQ�QRUPHG� ILW�
,QGH[�� YH� &),� �&RPSDUDWLYH� )LW� ,QGH[�� X\XP� |Oo�WOHUL�
NXOODQÕODUDN� JHUoHNOHúWLULOHQ� \DSÕ� JHoHUOLOL÷L� DQDOL]OHULQGH� HOGH�
HGLOHQ� EXOJXODU� L\L� ELU� X\XP� VD÷ODQGÕ÷ÕQÕ� J|VWHUGL�� 506($�
LQFHOHQGL÷LQGH�LVH�������úHNOLQGH�ELU�GH÷HU�WHVSLW�HGLOGL��506($�
GH÷HULQLQ� GH� ����¶GHQ� N�o�N� ROPDVÕQÕQ� X\XPXQ� L\L� ROGX÷X�
\|Q�QGH� GH÷HUOHQGLULOHELOHFH÷L� EHOLUWLOPHNWHGLU� ������ %XOGX÷X-
PX]�EX�GH÷HU�VÕQÕUGD�ROGX÷XQGDQ�NDEXO�HGLOHELOLU�ELU�GH÷HU�RODUDN�
\RUXPODQDELOLU��(OGH�HGLOHQ�EXOJXODUGD�*),���������$*),���������
6WDQGDUGL]H�HGLOPLú�505�X\XP�LQGHNVL���������1),���������&),��
������RODUDN�EHOLUOHQGL��(OGH�HGLOHQ�EX�VRQXoODUD�J|UH�*),��$*),��
11),�YH�&),�GH÷HUOHUL�����¶ÕQ��]HULQGH�YH�����¶D�\DNÕQ��505�
GH÷HULQLQ�LVH�����¶LQ�DOWÕQGD�ROPDVÕQÕQ�X\XP�DoÕVÕQGDQ�L\L�ROGX÷X�
EHOLUWLOPHNWHGLU� ��������� %X� VRQXoODU� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�
|OoH÷LQ�NDEXO�HGLOHELOLU�QLWHOLNWH�ROGX÷X� LIDGH�HGLOHELOLU�� �$\UÕFD�
|OoH÷LQ� &KL�6TXDUH� �Ȥð�� GH÷HUL� ��������� VG� GH÷HUL� ���Ȥð�VG�
RUDQÕQÕQ�LVH����������� ������ROGX÷X�RODUDN�WHVSLW�HGLOPLúWLU��%X�
GH÷HULQ� �¶�Q� DOWÕQGD� ROPDVÕQÕQ� X\XPXQ� P�NHPPHO� ROGX÷X�
úHNOLQGH� \RUXPODQDELOHFH÷L� EHOLUWLOPHNWHGLU� ������ 'R÷UXOD\ÕFÕ�
IDNW|U�DQDOL]L�VRQXoODUÕ�ùHNLO��¶GH�\HU�DOPDNWDGÕU�

*�YHQLUOLN�DQDOL]LQH�LOLúNLQ�EXOJXODU��
9ø78¶QXQ�JHQHO�&URQEDFK¶V�$OSKD�J�YHQLUOLN�NDWVD\ÕVÕQÕQ�������
ROGX÷X�EHOLUOHQGL��%X�EXOJX��|OoH÷LQ�\�NVHN�GHUHFHGH�J�YHQLOLU�
ROGX÷XQX�J|VWHUGL��$\UÕFD�|OoH÷LQ��o�DOW�IDNW|U�QH�DLW�&URQEDFK�
$OSKD�GH÷HUOHULQH�EDNÕOGÕ÷ÕQGD�GD�RUWD�\�NVHN�G�]H\GH�J�YHQLOLU�
ROGX÷X�VRQXFXQD�XODúÕOGÕ�������9ø78¶\D�LOLúNLQ�NRUHODV\RQ�PDWUL-
VL�7DEOR�,,,¶GH�J|VWHULOPLúWLU�

Tablo III: gOoH÷LQ�$OW�)DNW|UOHULQLQ�.RUHODV\RQ�PDWULVL

ùHNLO����')$�6RQXoODUÕ

+D]ÕU�2OPD�YH�øúELUOL÷L��<DUGÕP�$UDPD�YH�øODo�8\XPX�)DNW|UOHUL�
DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� EXOXQXS� EXOXQPDGÕ÷ÕQÕ� EHOLUOHPHN�
DPDFÕ\OD�\DSÕODQ�3HDUVRQ�dDUSÕP�0RPHQW�.RUHODV\RQ�DQDOL]L�

VRQXFXQGD� IDNW|UOHU� DUDVÕQGD� SR]LWLI� \|QGH� DQODPOÕ� ELU� LOLúNL�
ROGX÷X�EHOLUOHQGL��%X�LOLúNLOHU�HQ�\�NVHN�+D]ÕU�2OPD�YH�øúELUOL÷L�
IDNW|U��LOH�øODo�8\XPX�IDNW|U��DUDVÕQGDGÕU��U �������S��������(Q�
G�ú�N� LOLúNL� GH�<DUGÕP�$UDPD� IDNW|U�� LOH� øODo�8\XPX� IDNW|U��
DUDVÕQGD� G�]H\LQGH� JHUoHNOHúWL� �U ������� S�������� (OGH� HGLOHQ�
VRQXoODU�\DSÕ�JHoHUOLOL÷L�DoÕVÕQGDQ�|QHPOLGLU�

7HNUDU��WHVW�NRUHODV\RQX�
øNL� D\� DUD\OD� X\JXODQDQ� |OoH÷LQ� W�P�Q�Q� YH� DOW� IDNW|UOHULQLQ�
WHVW�UHWHVW� J�YHQLUOLN� NDWVD\ÕODUÕ� 3HDUVRQ� 0RPHQWOHU� dDUSÕPÕ�
.RUHODV\RQX�LOH�GH÷HUOHQGLULOGL��gOoH÷LQ�JHQHO�WHVW�±�WHNUDU�WHVW�
NRUHODV\RQ� GH÷HUL�U�� ������� +D]ÕU� 2OPD� YH� øúELUOL÷L�� <DUGÕP�
$UDPD��øODo�8\XPX�DOW�|OoHNOHULQLQ�WHVW�±�WHNUDU�WHVW�NRUHODV\RQ�
GH÷HUL� LVH� VÕUDVÕ\OD� ������� ������� ������ RODUDN� EXOXQGX��+D]ÕU�
2OPD�YH� øúELUOL÷L��<DUGÕP�$UDPD�YH� øODo�8\XPX�)DNW|UOHULQLQ�
WHVW±WHNUDU�WHVW�SXDQODUÕ�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�SR]LWLI�\|QGH�
DQODPOÕ� ELU� LOLúNL� ROGX÷X� VDSWDQGÕ�� (OGH� HGLOHQ� EXOJXODU� DQDOL]�
HGLOGL÷LQGH�|OoH÷LQ�,&&�GH÷HULQLQ�������RODUDN�WHVSLW�HGLOGL��øo�
WXWDUOÕOÕN� LVH��ELU�VRQXo�|Oo�P�Q�Q�KRPRMHQ�ROXS�ROPDPDVÕ� LOH�
LOLúNLOLGLU��øo�WXWDUOÕOÕ÷Õ�³&URQEDFK¶V�$OSKD´�LOH�GH÷HUOHQGLULOPHN-
WHGLU��gOoH÷LQ�Lo�WXWDUOÕOÕN�&URQEDFK¶V�$OSKD�GH÷HUL�������RODUDN�
KHVDSODQGÕ� �W �������� S �������� $OSKD� GH÷HULQLQ� ����¶QLQ�
�]HULQGH� ROPDVÕ� Lo� WXWDUOÕOÕ÷ÕQ� \�NVHN� ROGX÷XQX� J|VWHULU�� 7HVW�
WHNUDU�WHVW�J�YHQLOLUOL÷L� LoLQ� LNL� WHVWLQ� WRSODP�SXDQ�RUWDODPDODUÕ�
�ED÷ÕPOÕ� JUXSWD� W� WHVWL�� LOH� NDUúÕODúWÕUÕOGÕ� YH� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�IDUN�EXOXQPDGÕ��S!�������

7$57,ù0$
%X� DUDúWÕUPD�� KDVWDQH� PRGHOOL� UXK� VD÷OÕ÷Õ� KL]PHWOHULQGHQ�
WRSOXP� WHPHOOL� UXK� VD÷OÕ÷Õ� KL]PHWOHULQH� JHoLú� V�UHFLQGH� RODQ�
7�UNL\H¶GH�IDDOL\HW�J|VWHUHQ�7RSOXP�5XK�6D÷OÕ÷Õ�0HUNH]OHULQ-
GHQ�KL]PHW�DODQ�KDVWDODUÕQ�YHULOHQ�KL]PHWOHUH�QH�|Oo�GH�X\XP�
VD÷ODGÕ÷ÕQÕ�GH÷HUOHQGLUPH\H�\|QHOLN�RODUDN�7�UNoH¶\H�X\XPOX-
OX÷X� VD÷ODQPÕú� JHoHUOL� YH� J�YHQLOLU� ELU� |OoHN� LKWL\DFÕQÕQ�
GR÷PDVÕ��]HULQH�JHUoHNOHúWLULOGL��/LWHUDW�UGH�X\XP��LODo�X\XPX�
YH\D�YHULOHQ�KL]PHWOHUH�X\XP�úHNOLQGH�LNL�IDUNOÕ�G�]H\GH�GH÷HU-
OHQGLULOPHNWHGLU�� øODo� X\XPXQX� GH÷HUOHQGLUHQ� |OoHNOHULQ� X]XQ�
V�UHGLU� YDUOÕ÷Õ� YH� NXOODQÕOGÕ÷Õ� ELOLQPHNWHGLU�� 0RULVN\�� *UHQ��
/HYLQH�'0��������WDUDIÕQGDQ�JHOLúWLULOHQ�0RULVN\�8\XP�gOoH÷L�
�08g�� YH� 7KRPSVRQ�� .XONDUQL�� 6HUJHMHZ� ������� WDUDIÕQGDQ�
JHOLúWLULOHQ�7ÕEEL�7HGDYL\H�8\XP�2UDQÕ�gOoH÷L�OLWHUDW�UGH�LODo�
X\XPXQX� GH÷HUOHQGLUPHNWH� HQ� VÕN� NXOODQÕODQ� |OoHNOHUGLU�� %X�
|OoHNOHULQ� \DQÕ� VÕUD� $NHU�� hVW�QVR\�� .X÷X�� <D]ÕFÕ� �������
WDUDIÕQGDQ�JHOLúWLUPLú�RODQ�3VLNRWLN�%R]XNOX÷X�2ODQ�+DVWDODUGD�
øODo� 7HGDYLVLQH� 8\XPVX]OX÷X� 'H÷HUOHQGLUPH� gOoH÷L
QLQ�
�ø78'g�� GH� ELUoRN� oDOÕúPDGD� NXOODQÕOGÕ÷Õ� J|U�OPHNWHGLU�
��������

.URQLN�UXKVDO�KDVWDOÕNODUGD�KL]PHW�X\XPXQX�ELU�|OoPH�DUDFÕ\OD�
GH÷HUOHQGLUHELOPHN� LoLQ� ELOLQHQ� LON� oDOÕúPD� ����� \ÕOÕQGD�
\DSÕOPÕúWÕU��5XK�VD÷OÕ÷Õ�KL]PHWOHULQLQ�\DQÕ�VÕUD�³*LULúNHQ�6RV\DO�
<DUGÕP� (NLSOHUL´� RODUDN� WDQÕPODQDQ� ³$VVHUWLYH� 2XWUHDFK�
7HDPV´� KL]PHWOHULQH� X\XPX� GD� |OoHQ� V|]� NRQXVX� oDOÕúPDGD�
7�UNoH¶\H� X\DUODPDVÕ� KHQ�]� \DSÕOPDPÕú� RODQ� ³(QJDJHPHQW�
0HDVXUH´� �(0�� |OoH÷L� +DOO�� 0HDGHQ�� 6PLWK�� -RQHV� �������
WDUDIÕQGDQ� JHOLúWLULOPLúWLU�� gOoHN�� UDQGHYX\D� NDWÕOÕP��
GDQÕúDQ�WHUDSLVW� HWNLOHúLPL�� LOHWLúLPH�DoÕNOÕN�� WHGDYLQLQ� ID\GDVÕ�

LOH�LOJLOL�GDQÕúDQ�DOJÕVÕ��WHGDYL�LOH�LúELUOL÷L��LODo�NXOODQPD�LVWH÷L�
JLEL�DOWÕ�DODQGD�KDVWD�X\XPXQX�7HUDSLVW�J|]�\OH�GH÷HUOHQGLUHQ�
���PDGGHOL�� �¶OL� OLNHUW� WLSL� ELU� |OoHNWLU� ������0HDGHQ��+DFNHU��
9LOOLHUV�� &DUERXUQH�� 3DJHW� ������� WDUDIÕQGDQ� JHOLúWLULOHQ� YH�
7�UNoH¶\H�X\DUODPDVÕ�KHQ�]�JHUoHNOHúWLULOPHPLú�RODQ�5HVLGHQ-
WLDO� 5HKDELOLWDWLRQ� (QJDJHPHQW� 6FDOH� �55(6�� |OoH÷L� GH� (0�
|OoH÷LQL� WHPHO� DODUDN� JHOLúWLULOHQ� �o� IDNW|UO�� YH� ���PDGGHGHQ�
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LQH�\|QHOLN�X\XPX�|OoW�÷��EHOLUWLOPHNWHGLU�������(0�YH�55(6�
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|OoH÷L�GH�NOLQLV\HQ�J|]�\OH�X\XPX�GH÷HUOHQGLUHQ�ELU�|OoHNWLU��
%X�|OoHNOHUGHQ�IDUNOÕ�RODUDN�KDVWDODUÕQ�NHQGL�X\XPODUÕQÕ�GH÷HU-
OHQGLUGLNOHUL� 6LQJK� 2¶%ULHQ� /HYHO� RI� (QJDJHPHQW� 6FDOH�
�62/(6�� |OoH÷L� LVH� ���PDGGHGHQ� ROXúDQ� ��¶OX� OLNHUW� WLSL� ELU�
|OoHNWLU��+HUKDQJL�ELU�YDND�\|QHWLFLVL�WDNLELQGH�ROPD\DQ�KDVWD-
ODU�LoLQ����VRUXOXN�YHUVL\RQX�GD�PHYFXW�ROGX÷X�EHOLUWLOPHNWHGLU�
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UHOLDELOLW\�� GH÷HUOHULQLQ� ����� LOH� ����� DUDOÕ÷ÕQGD� GH÷LúWL÷L�
EHOLUWLOPHNWHGLU�� )DNDW� EX� VRQXoODU� NDUúÕODúWÕUPD� \DSPDN� LoLQ�
X\JXQ�GH÷LOGLU��7HVW�WHNUDU�WHVW�J�YHQLUOL÷L�GH÷HUOHQGLUPHN�LoLQ�
,QWUDFODVV� &RUUHODWLRQ� &RHIILFLHQW� �,&&�� GH÷HUL� NXOODQÕOPDN-
WDGÕU��%X�GH÷HU�������LOH������DUDOÕ÷ÕQGD�ROXS������������DUDOÕ÷ÕQ-
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NRUHODV\RQ�GH÷HUL�LVH�VÕUDVÕ\OD���������������������RODUDN�EXOXQ-
GX��+L]PHWH�X\XPX�|OoHQ�GL÷HU�EHQ]HU�|OoHNOHULQ�WHVW�±�WHNUDU�
WHVW� NRUHODV\RQ� GH÷HUOHULQGH� GH� oDOÕúPDPÕ]GDQ� HOGH� HGLOHQ�
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WHVW�NRUHODV\RQX�\DSÕOPDGÕ÷Õ�EHOLUOHQPLúWLU���������

SONUÇ
9ø78¶QXQ�KL]PHWH�X\XPX�|OoPHGH�YDND�GDQÕúPDQODUÕ�L]OHQLP-
OHULQL� \DQVÕWDQ� ELU� |OoHN� ROGX÷X� G�ú�Q�OG�÷�QGH�� 7�UNoH\H�
X\DUODQPDVÕQÕQ�� �ONHPL]GH� \HQL� VD\ÕODELOHFHN� ELU� KL]PHW� RODQ�
WRSOXP� UXK� VD÷OÕ÷Õ� KL]PHWOHULQLQ� YHULPLQL� GH÷HUOHQGLUPHGH�
|QHPOL� ELU� DUDo� RODUDN� \HU� DODFD÷Õ� G�ú�Q�OPHNWHGLU�� %XQXQOD�
ELUOLNWH�JHOHFHNWH�GDKD�JHQLú�|UQHNOHPGH�\DSÕODFDN�DUDúWÕUPD-
ODUD�LKWL\Do�ROGX÷X�GD�V|\OHQLOHELOLU��
%X�|OoHN�KHU�QH�NDGDU�YDND�GDQÕúPDQODUÕQÕQ�L]OHPOHULQL�\DQVÕWVD�
GD��KL]PHW�DODQ�KDVWDODUÕQ�NHQGL�X\XPODUÕQÕ�NHQGLOHULQLQ�GH÷HU-
OHQGLUHELOHFHNOHUL� JHoHUOL� YH� J�YHQLOLU� ELU� |OoH÷H� GH� LKWL\Do�
GX\XOPDNWDGÕU��

7HúHNN�U
$UDúWÕUPD� NDSVDPÕQGD� |OoH÷LQ� 7�UNoH¶\H� X\DUODQPDVÕ�
DúDPDVÕQGD�X]PDQ�J|U�úOHULQH�EDúYXUXODQ�YH�GHVWH÷LQL�HVLUJH-
PH\HQ� 3URI��'U��$\úHJ�O� %LOJH¶\H��'Ro��'U�� )DKUL\H�2IOD]¶D��
3URI��'U��)DWPD�(NHU¶H��3URI��'U��*�OV�P�$QoHO¶H�DUDúWÕUPD\D�
YHUGLNOHUL�EX�NDWNÕGDQ�GROD\Õ�WHúHNN�U�HGHUL]�

(WLN�.RPLWH�2QD\Õ��
%X�DUDúWÕUPD��LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL-
NDODUD� YH� +HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQGXU� YH� +LWLW�
hQLYHUVLWHVL� *LULúLPVHO� 2OPD\DQ� $UDúWÕUPDODU� (WLN� .XUXOX�
WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ�������������

<D]DU�.DWNÕODUÕ��
)LNLU� ±6�%��+�ø�g��� 7DVDUÕP� ±+�ø�g��(�<��(�7��� 'HQHWOHPH� ��
6�%��+�ø�g��+,�� 9HUL� 7RSODQPDVÕ� YH�YH\D� øúOHPHVL�
±+�,��+�ø�g��(�<��(�7��� $QDOL]� YH�YH\D� <RUXP�
±(�<��+�ø�g��6�%���/LWHUDW�U�7DUDPDVÕ���+�ø�g��(�<��(�7���<D]Õ\Õ�
<D]DQ���+�ø�g��(�<��(�7���(OHúWLUHO�øQFHOHPH�±6�%�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN�
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU�
 



ÖZ
Amaç: 
.URQLN�UXKVDO�UDKDWVÕ]OÕ÷D�VDKLS�ELUH\OHUH�VD÷ODQDQ�KL]PHWOHU�KDVWDODUÕQ�NDWÕOÕPÕ�G�ú�N�ROGX÷XQ-
GD�WHGDYLQLQ�LVWHQLOHQ�G�]H\GH�HWNL�HWPHPHVL\OH�VRQXoODQDELOGL÷LQGHQ�|QHP�YHULOPHVL�JHUHNHQ�
ELU�GXUXPGXU��%X�DUDúWÕUPDQÕQ�DPDFÕ��KDVWDODUÕQ�WRSOXP�UXK�VD÷OÕ÷Õ�KL]PHWOHULQH�NDWÕOÕPÕ�|OoPHN�
LoLQ�9DND�<|QHWLFLOHUL�LoLQ�7RSOXP�5XK�6D÷OÕ÷Õ�+L]PHWOHULQH�8\XP�gOoH÷L
QLQ��9ø78��JHoHUOLOLN�
YH�J�YHQLOLUOL÷LQL�GH÷HUOHQGLUPHNWLU�

Gereç ve Yöntemler: 
$UDúWÕUPD��7RSOXP�5XK�6D÷OÕ÷Õ�0HUNH]L
QGH�HQ�D]�ELU�\ÕO�V�UH\OH�L]OHQHQ�úL]RIUHQL�WDQÕVÕ�DOPÕú�
����KDVWD�|UQHNOHPL\OH�WDPDPODQPÕúWÕU�

Bulgular:
7RSODQDQ� YHULOHUH� GR÷UXOD\ÕFÕ� IDNW|U� DQDOL]L� \DSÕOPÕúWÕU�� *�YHQLUOLN� |Oo�POHUL� Lo� WXWDUOÕOÕN� YH�
WHVW�WHNUDU� WHVW� |Oo�POHUL� LOH� \DSÕOPÕúWÕU�� gOoH÷LQ� GR÷UXOD\ÕFÕ� IDNW|U� DQDOL]L� VRQXoODUÕQD� J|UH�
NDEXO�HGLOHELOLU�GH÷HUOHUH�VDKLS�ROGX÷X��WRSODP�&URQEDFK
V�$OSKD�GH÷HUL��������JHQHO�WHVW�±�WHNUDU�
WHVW�NRUHODV\RQ�GH÷HUL�U�������¶GLU��

Sonuç: 
%XOJXODU��9DND�<|QHWLFLOHUL�LoLQ�7RSOXP�5XK�6D÷OÕ÷Õ�+L]PHWOHULQH�8\XP�gOoH÷L¶QLQ�JHoHUOL�YH�
J�YHQLOLU�ELU�|OoPH�DUDFÕ�ROGX÷XQX�J|VWHUPHNWHGLU�

Anahtar Sözcükler: 
+L]PHWH�X\XP��7RSOXP�UXK�VD÷OÕ÷Õ��*�YHQLUOLN�YH�JHoHUOLN

ABSTRACT
Objective: 
:KHQ�SDWLHQW�DWWHQGDQFH�LV�ORZ��VHUYLFHV�WKDW�DUH�SURYLGHG�WR�SDWLHQWV�ZLWK�FKURQLF�PHQWDO�LOOQHVV�
PD\�UHVXOW�LQ�QRW�KDYLQJ�WKH�GHVLUHG�WUHDWPHQW�HIIHFW��VR�LW�LV�D�VLWXDWLRQ�WKDW�QHHGV�DWWHQWLRQ��7KH�
DLP� RI� WKLV� VWXG\�ZDV� WR� DVVHVV� WKH� YDOLGLW\� DQG� UHOLDELOLW\� RI� WKH� 6HUYLFH�(QJDJHPHQW� 6FDOH�
�6(6���WR�PHDVXUH�HQJDJHPHQW�ZLWK�FRPPXQLW\�PHQWDO�KHDOWK�VHUYLFHV��

Material and Methods: 
6WXG\� ZDV� FRPSOHWHG� ZLWK� WKH� VDPSOHV� RI� ���� FOLHQWV� GLDJQRVHG� ZLWK� VFKL]RSKUHQLD�� DQG�
IROORZHG�XS�DW�OHDVW�IRU�RQH�\HDU�LQ�D�&RPPXQLW\�0HQWDO�+HDOWK�&HQWHU�

&URQEDFK¶V�$OSKD�GH÷HULQLQ������RODUDN�EXOXQGX÷X�EHOLUWLOPHN-
WHGLU� ����� 8\XPXQ� YDND� \|QHWLFLOHUL� L]OHQLPL� LOH� GH÷HUOHQGLU-
LOPHVLQGHQ�GROD\Õ�JHoHUOLN�YH�J�YHQLUOL÷L�VD÷ODQDQ�|OoH÷H�³9DND�
<|QHWLFLOHUL� LoLQ� 7RSOXP� 5XK� 6D÷OÕ÷Õ� +L]PHWOHULQH� 8\XP�
gOoH÷L´� LVPL� YHULOGL�� gOoHNWH� \HU� DODQ� D\NÕUÕ� GH÷HUOHULQ�
DWÕOPDVÕQGDQ�VRQUD�����KDVWD\OD�LOJLOL�YHULOHULQ�GH÷HUOHQGLULOGL÷L�
EX� DUDúWÕUPDGD� NXOODQÕODQ� |OoH÷LQ� RULMLQDOLQGH� ��� VRUX� EXOXQ-
PDVÕQD�UD÷PHQ��X\JXODPD�HVQDVÕQGD�����VRUXGD�\HU�DODQ�³+DVWD�
DNWLI�RODUDN�\DUGÕP�DUDPÕ\RU´�LIDGHVLQLQ�X\JXOD\ÕFÕODU�WDUDIÕQ-
GDQ�DQODúÕOPDGÕ÷Õ�YH\D�PHYFXW�GXUXPGD�DNWLI�ELU�EHOLUWLVL�ROXS�
ROPDPDVÕ�JLEL�IDUNOÕ�DQODúÕODELOGL÷L�GH÷HUOHQGLULOGL÷LQGHQ�|OoHN-
WHQ�oÕNDUÕOGÕ��2ULMLQDO�|OoHNWHNL�����VRUXQXQ�DQDOL]�GÕúÕ�EÕUDNÕO-
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$UDPD� YH� G|UW� VRUXGDQ� ROXúDQ� øODo� 8\XPX� DOW� IDNW|UOHUL� LOH�
|OoH÷H� VRQ� KDOL� YHULOGL�� gOoH÷LQ� ��������������� YH� ��� VRUXODUÕQ�
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³<DUGÕP�$UDPD´�DOW�IDNW|U�QGH��������������YH�����VRUXODUÕQ�LVH�
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DUDúWÕUPD��ELOLPVHO�\D\ÕQ�HWL÷LQH�X\JXQ�RODUDN�\DSÕOGÕ�

BULGULAR
$UDúWÕUPD\D� NDWÕODQ� KDVWDODUÕQ� �����¶L� �Q ���� HUNHN� YH�
�����¶X� �Q ���� NDGÕQGÕ�� +DVWDODUÕQ� \DúODUÕ� ������ DUDVÕQGD�
GH÷LúPHNOH�ELUOLNWH�\Dú�RUWDODPDVÕ�����������¶GLU�

*HoHUOLN�DQDOL]LQH�LOLúNLQ�EXOJXODU��
(NVLN� YHULOHU� NRQWURO� HGLOHUHN� GROGXUXOPD\DQ� KHUKDQJL� ELU�
YHULQLQ� ROPDGÕ÷Õ� WHVSLW� HGLOGL��$UGÕQGDQ� QRUPDOOLN� VD\ÕOWÕVÕQD�
EDNÕODUDN�EDVÕNOÕN�oDUSÕNOÕN�GH÷HUOHUL�NRQWURO�HGLOGL��%X�GH÷HUOHU�
���YH����DUDVÕQGD�ROGX÷XQGDQ�X\JXQ�NDEXO�HGLOGL��'DKD�VRQUD�
DUWÕN�GH÷HUOHULQ�WHVSLWL�VD÷ODQGÕ��6WDQGDUWODúWÕUÕOPÕú�DUWÕN�GH÷HU-
OHULQ�������DQODPOÕOÕN�G�]H\LQGH�NULWLN�W�GH÷HUOHUL�RODQ�������LOH�
������ DUDOÕ÷ÕQGD� \HU� DOÕS� DOPDGÕNODUÕ� \|QWHPL� NXOODQÕODUDN� EX�
GH÷HUOHULQ� VDSWDQPDVÕ� VD÷ODQGÕ� ������$\NÕUÕ� GH÷HUOHU� LQFHOHQGL�
YH�YHUL�VHWLQGH�UDVWODQDQ��o�D\NÕUÕ�GH÷HU�YHUL�VHWLQGHQ�DWÕOGÕ��%X�
LúOHP� VRQXFXQGD� NDODQ� ���� KDVWDGDQ� DOÕQDQ� YHUL\OH� oRN�
GH÷LúNHQOL� D\NÕUÕ� GH÷HUOHULQ� EXOXQPDVÕ� DúDPDVÕQD� JHoLOGL��
0DKDODQRELV� YH� &RRN¶V� 8]DNOÕ÷Õ� RODUDN� GD� ELOLQHQ�� oRN�
GH÷LúNHQOL�D\NÕUÕ�GH÷HUOHUL�WHVSLW�HWPHN�LoLQ�|UQHNOHPGH�\HU�DODQ�
oRN� GH÷LúNHQOL� D\NÕUÕ� GH÷HUOHU� 0DKDODQRELV� X]DNOÕ÷Õ� LOH�
LQFHOHQGL÷LQGH� WHVSLW� HGLOHQ� G|UW� D\NÕUÕ� GH÷HU� DUDúWÕUPDGDQ�
oÕNDUÕOGÕ�<�]�\LUPL��o�YHULGHQ�G|UW�YHUL�DWÕOGÕ�YH�VRQ�RODUDN�����
YHUL\OH� DQDOL]H� JHoLOGL�� gOoH÷LQ� 7RSODPVDOOÕN� 1LWHOL÷L�� 7XNH\�
7RSODQDELOLUOLN�7HVWL��7XNH\¶V�7HVW�2I�$GGLWLYLW\��LOH�LQFHOHQGL��
%X� LQFHOHPH� VRQXFXQGD� WRSODQDPD]OÕ÷ÕQ� LVWDWLVWLNVHO� RODUDN�
DQODPVÕ]� �QRQDGGLWLYLW\��������� \DQL� WRSODQDELOLU� |]HOOLNWH�
ROGX÷X�WHVSLW�HGLOGL�

Faktör Analizi: 
)DNW|U� \DSÕVÕ� +D]ÕU�2OPD� YH� øúELUOL÷L��<DUGÕP�$UDPD� YH� øODo�
8\XPX� úHNOLQGH� �o� IDNW|U� RODUDN� VDELWOHQGL� ������ $QDOL]�
VRQXFXQGD��o�IDNW|U�Q�|]�GH÷HUL�VÕUDVÕ\OD���������������������
ROGX÷X�EHOLUOHQGL��%X�IDNW|UOHULQ�DoÕNODGÕ÷Õ�YDU\DQV�LVH���������
RODUDN�WHVSLW�HGLOGL��)DNW|U�\�N�GH÷HUOHULQLQ��ELULQFL�IDNW|U�LoLQ�
������LOH��������LNLQFL�IDNW|U�LoLQ�������LOH���������o�QF��IDNW|U�
LoLQ��������LOH�������DUDVÕQGD�GH÷LúWL÷L�J|U�OG���7DEOR�,���

Tablo I: gOoH÷LQLQ�)DNW|U�'HVHQL��'LN�'|QG�UPH�

)DNW|U�\�N�GH÷HUOHUL�E�\�NO�N�DoÕVÕQGDQ�LQFHOHQGL÷LQGH�L\LGHQ�
P�NHPPHOH�GR÷UX�QLWHOHQGLULOHELOLU� ������$QDOL]�GÕúÕ�EÕUDNÕODQ�
VRUXGDQ�VRQUD�WHNUDUODQDQ�DQDOL]GH��IDNW|UOHULQ�WRSODP�YDU\DQVD�
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Results: 
&RQILUPDWRU\�IDFWRU�DQDO\VLV�KDV�EHHQ�FDUULHG�RXW�IRU�FROOHFWHG�
GDWD��5HOLDELOLW\�PHDVXUHPHQWV�ZHUH� FDUULHG� RXW�ZLWK� LQWHUQDO�
FRQVLVWHQF\� DQG� WHVW�UHWHVW� PHDVXUHPHQWV�� $FFRUGLQJ� WR� WKH�
FRQILUPDWRU\� IDFWRU� DQDO\VLV�� WKH� VFDOH� KDV� DFFHSWDEOH� YDOXHV��
7KH� WRWDO�&URQEDFK
V�$OSKD�YDOXH� RI� WKH� VFDOH�ZDV� ������ DQG�
WHVW�UHWHVW�FRUUHODWLRQ�YDOXH��U��ZDV�������

Conclusion: 
7KH� ILQGLQJV� VKRZ� WKDW� WKH� 7XUNLVK� YHUVLRQ� RI� WKH� 6HUYLFH�
(QJDJHPHQW�6FDOH�LV�D�YDOLG�DQG�UHOLDEOH�PHDVXUHPHQW�WRRO�

Key Words: 
6HUYLFH�HQJDJHPHQW��&RPPXQLW\�PHQWDO�KHDOWK��5HOLDELOLW\�DQG�
YDOLGLW\

*ø5øù
ùL]RIUHQL�� EH\LQ� JHOLúLPLQL� HWNLOH\HQ�� NDUPDúÕN� ELU� JHQHWLN� YH�
Q|UREL\RORMLN�DUND�SODQD�VDKLS��NURQLN�ELU�SVLNL\DWULN�ER]XNOXN-
WXU��3VLNRWLN�EHOLUWLOHU��PRWLYDV\RQHO�YH�ELOLúVHO�LúOHY�ER]XNOXN-
ODUÕQÕQ� ELU� NRPELQDV\RQX� RODUDN� LIDGH� HGLOLU�� %|OJHVHO�
IDUNOÕOÕNODU�YH�NHQWOHúPH�QHGHQL\OH�IDUNOÕOÕN�J|VWHUPHNOH�ELUOLNWH�
úL]RIUHQLQLQ�\DúDP�ER\X�\D\JÕQOÕ÷Õ�\DNODúÕN�RODUDN����RODUDN�
EHOLUWLOPHNWHGLU������+DVWDOÕN��WHNUDUOD\DQ�KDVWDQH\H�\DWÕú�JHUHN-
WLUHQ� FLGGL� YDNDODUGDQ�� WHN� ELU� KDVWDOÕN� G|QHPLQL� WDP�
UHPLV\RQXQ�L]OHGL÷L�YDNDODUD�NDGDU�IDUNOÕ�ELU�VRQ�GXUXP�\HOSD��
]HVLQH� VDKLSWLU�� 6RV\RGHPRJUDILN� IDNW|UOHU�� NOLQLN� YH� WHGDYL�
|]HOOLNOHUL� LOH� VRV\RHNRQRPLN� GH÷LúNHQOHU� GkKLO� ROPDN� �]HUH�
oHúLWOL�IDNW|UOHU�úL]RIUHQLQLQ�VH\ULQL�HWNLOH\HELOPHNWHGLU��ùL]RI-
UHQLGH� IRQNVL\RQHO� VRQXo� KHGHIOH\HQ� WHUDS|WLN� P�GDKDOHOHULQ�
|QFHOLNOL�|QHPL�YDUGÕU��)DUPDNRWHUDSL��SVLNRVRV\DO�P�GDKDOHOHU�
YH�oHYUHVHO�NRúXOODUÕ�LoHUHQ�HQWHJUH�YH�oRN�\|QO��ELU�\DNODúÕP�
úL]RIUHQLGH� VRQXFX� L\LOHúWLUHELOLU�� %X� ED÷ODPGD�� SVLNRVRV\DO�
P�GDKDOHOHULQ� NDQÕWD� GD\DOÕ� ELU� X\JXODPD� RODUDN� úL]RIUHQLQLQ�
VWDQGDUW� WHGDYLVLQLQ� ELU� SDUoDVÕ� KDOLQH� JHWLULOPHVL� JHUHNWL÷L�
EHOLUWLOPHNWHGLU�����

ùL]RIUHQL� LOH� LOLúNLOL� ROXPVX]� EHOLUWLOHU� �PRWLYDV\RQ� YH� LIDGH�
D]DOPDVÕ�JLEL��|QHPOL�ELU�VRUXQGXU��<HWHUOL�WHGDYL��\DúDP�NDOLWH-
VL� YH� WRSOXPD� NDWÕOÕP� DoÕVÕQGDQ� |QHPOL� LOHUOHPH� DQODPÕQD�
JHOHFHNWLU������øúOHYVHOOLN�YH�\DúDP�NDOLWHVL��W�P�WÕEEL�GXUXPODU-
GD� NULWLN� VRQXo� J|VWHUJHOHUL� RODUDN� NDEXO� HGLOPHNWHGLU� �����
+DVWDOÕN�LOH�LOLúNLOL�NOLQLN�GH÷LúNHQOHULQ�YH�Q|URELOLúVHO�IDNW|UOHU-
LQ� úL]RIUHQL� ER]XNOXNODUÕQGD� SVLNRVRV\DO� WHGDYLOHUH� X\XPX�
HWNLOHGL÷L��D\QÕ�]DPDQGD�oRFXNOXN�oD÷Õ�IL]LNVHO�N|W�\H�NXOODQÕP�
|\N�V���KDNODUÕ�NRQXVXQGD�ELOJL�HNVLNOL÷L��]D\ÕI�WHGDYL�Lú�ELUOL÷L�
YH�ED]Õ�NLúLOLN�|]HOOLNOHULQLQ�GH�WHGDYL�X\XPXQGD�HWNLOL�ROGX÷X�
ELOGLULOPHNWHGLU�����

+L]PHWH� X\XP�� RUWDN� ELU� NOLQLN� YH� IRQNVL\RQHO� L\LOHúPH�
KHGHILQGH�WHGDYLQLQ�NDEXO���WHUDS|WLN�X\XP�YH�LúELUOL÷LQL�LoHUHQ�
oRN� IDNW|UO�� ELU� V�UHo� RODUDN� WDQÕPODQDELOLU� ����� +DVWDODUÕQ�
VXQXODQ�KL]PHWOHUH�X\XPXQXQ�]D\ÕI�ROPDVÕQÕQ�WHGDYL�EDúDUÕVÕQÕ�
ROXPVX]� HWNLOHGL÷L� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� EX� X\XPX� GH÷HU-
OHQGLUPHQLQ�|QHPL�RUWD\D�oÕNPDNWDGÕU������7RSOXP�UXK�VD÷OÕ÷Õ�
KL]PHWOHUL� �ONHPL]� |]HOLQGH� SVLNRORJ�� VRV\DO� KL]PHW� X]PDQÕ��
KHPúLUH�YH�HUJRWHUDSLVWOHULQ�YDND�\|QHWLFLVL�RODUDN�J|UHY�DOGÕ÷Õ�

7RSOXP� 5XK� 6D÷OÕ÷Õ� 0HUNH]OHULQGH� \�U�W�OPHNWHGLU�� 9DND�
\|QHWLFLOL÷L�� KHU� NURQLN� UXKVDO� KDVWDOÕ÷D� VDKLS� ELUH\LQ� WHGDYL�
V�UHFLQGH� |QFHOLNOL� WHGDYL� GDQÕúPDQÕ� RODUDN� J|UHY� DOPD\Õ� YH�
KDVWDOÕN� V�UHFLQLQ� KHU� \|Q�\OH� WDNLELQL� NDSVD\DQ� JHQLú� ELU�
KL]PHW�VXQXPXQX�NDSVDU��hONHPL]GH�WRSOXP�WHPHOOL�UXK�VD÷OÕ÷Õ�
PRGHOL\OH� \HQLGHQ� úHNLOOHQHQ� UXK� VD÷OÕ÷Õ� KL]PHWOHULQGH� KDVWD-
ODUÕQ� YHULOHQ� EX� KL]PHWOHUH� QH� NDGDU� X\XP� VD÷ODGÕ÷ÕQÕ� |OoHQ��
7�UNoH¶\H� X\XPOXOX÷X� VD÷ODQPÕú� ELU� GH÷HUOHQGLUPH� DUDFÕQÕQ�
ROPDGÕ÷Õ�ELOLQPHNWHGLU��%X�DUDúWÕUPDGD��JHUHN�ELOLPVHO�DUDúWÕU-
PDODUGD� JHUHNVH� UXK� VD÷OÕ÷Õ� KL]PHWL� VXQXFXODUÕQÕQ� YDND�
\|QHWLPL� V�UHFLQGH� NXOODQÕPODUÕQGD� \DUDUOÕ� RODELOHFH÷L�
G�ú�Q�OHQ�9ø78¶QXQ�7�UNoH¶\H�X\XPX�VD÷ODQDUDN�JHoHUOLN�YH�
J�YHQLUOL÷L�LUGHOHQPLúWLU�����

GEREÇ ve YÖNTEMLER
$UDúWÕUPDQÕQ�DPDFÕ��KDVWDODUÕQ�WRSOXP�UXK�VD÷OÕ÷Õ�KL]PHWOHULQH�
NDWÕOÕPÕ�|OoPHN�LoLQ�9DND�<|QHWLFLOHUL�LoLQ�7RSOXP�5XK�6D÷OÕ÷Õ�
+L]PHWOHULQH� 8\XP� gOoH÷L
QLQ� �9ø78�� JHoHUOLOLN� YH� J�YHQL��
OLUOL÷LQL�GH÷HUOHQGLUPHNWLU�
%X� DUDúWÕUPD� ELU� |OoHN� X\DUODPD� JHoHUOLN� J�YHQLUOLN�
oDOÕúPDVÕGÕU�� $UDúWÕUPD� |UQHNOHPL� +LWLW� hQLYHUVLWHVL� dRUXP�
(URO�2OoRN�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�7RSOXP�5XK�6D÷OÕ÷Õ�
0HUNH]LQGH� �7560�� ,&'���� WDQÕ� NULWHUOHULQH� ùL]RIUHQL� WDQÕVÕ�
DODQ� YH� HQ� D]� ELU� \ÕOGÕU� KL]PHW� DODQ� DNWLI� WDNLS� DOWÕQGDNL� ����
KDVWDGDQ� ROXúWXUXOGX�� øVWDWLVWLNVHO� DQDOL]OHUGH� D\NÕUÕ� GH÷HU�
ROGX÷X�WHVSLW�HGLOHQ�\HGL�KDVWD�YHUL�VHWLQGHQ�oÕNDUÕODUDN�DUDúWÕU-
PD� ���� KDVWD� LOH� WDPDPODQGÕ�� $UDúWÕUPDGD� NXOODQÕODQ� |OoHN�
PHUNH]GH� YDND� \|QHWLFLVL� RODUDN� J|UHY� \DSDQ� �o� KHPúLUH�� ELU�
SVLNRORJ� YH� ELU� HUJRWHUDSLVW� WDUDIÕQGDQ� X\JXODQGÕ�� +HU� YDND�
\|QHWLFLVLQLQ�� WDNLEL� DOWÕQGD� EXOXQDQ� KDVWDODUÕQ� 7560�
KL]PHWOHULQH� JHQHO� RODUDN� X\XPX� LOH� LOJLOL� L]OHQLPLQL� GH÷HU-
OHQGLUGL÷L�EX�DUDúWÕUPD�LOH�WRSODQDQ�YHULOHU�6366�:LQGRZV������
YH� 6366�$PRV� SDNHW� SURJUDPÕ� LOH� GH÷HUOHQGLULOGL��$QODPOÕ� S�
GH÷HUL�S������RODUDN�NDEXO�HGLOGL��gOo�POHU� LNL�D\�VRQUDVÕQGD�
D\QÕ�KDVWDODU�LoLQ�WHNUDUODQGÕ��

7�UNoH¶\H�8\DUODPD�øúOHPL
gOoHN� DUDúWÕUPD� HNLEL� �\HOHULQFH� ED÷ÕPVÕ]� RODUDN� 7�UNoH¶\H�
oHYULOPLú��RUWDN�ELU�oHYLUL�PHWQL�ROXúWXUXODUDN�DODQÕQGD�X]PDQ�
G|UW�DNDGHPLV\HQGHQ�J|U�ú�DOÕQPÕúWÕU��$OÕQDQ�X]PDQ�J|U�úOHUL�
GR÷UXOWXVXQGD� |OoHN� PDGGHOHUL� UHYL]H� HGLOPLú� YH� EHú�
X\JXOD\ÕFÕQÕQ����KDVWD�LoLQ�|Q�X\JXODPD�\DSPDVÕ�VD÷ODQPÕúWÕU��
8\JXOD\ÕFÕODU� WDUDIÕQGDQ� \DSÕODQ� JHUL� ELOGLULP� GR÷UXOWXVXQGD�
|OoH÷H� VRQ� úHNOL� YHULOHUHN� |OoHN� PDGGHOHULQLQ� ELU� GLO� ELOLPFL�
WDUDIÕQGDQ� WHNUDU� øQJLOL]FH\H� oHYLULVL� \DSWÕUÕOPÕú� YH� DUDúWÕUPD�
HNLELQFH� RULMLQDOL� LOH� \DSÕODQ� NDUúÕODúWÕUPD� LOH� |OoH÷H� VRQ� KDOL�
YHULOPLúWLU�

9HUL�7RSODPD�$UDoODUÕ
9DND�<|QHWLFLOHUL�LoLQ�7RSOXP�5XK�6D÷OÕ÷Õ�+L]PHWOHULQH�
8\XP�gOoH÷L�9ø78�
7DLW�/��%LUFKZRRG�0��7URZHU�3���������WDUDIÕQGDQ�JHOLúWLULOHQ�YH�
2ULMLQDO� DGÕ� ³6HUYLFH� (QJDJHPHQW� 6FDOH´� RODQ� |OoHN�� YDND�
\|QHWLFLOHULQLQ� KDVWDODUÕQ� JHQHO� X\XPX� LOH� LOJLOL� L]OHQLPOHULQL�
GH÷HUOHQGLUPHNWH�ROXS����VRUXOXN�|OoH÷LQ�+D]ÕU�ROPD����VRUX���
øúELUOL÷L����VRUX���<DUGÕP�DUDPD����VRUX��YH�øODo�8\XPX����VRUX��
úHNOLQGH�EHOLUWLOHQ�G|UW�DOW�|OoH÷L�EXOXQPDNWDGÕU��gOoH÷LQ�JHQHO�

\DSWÕNODUÕ� NDWNÕ� 7DEOR� ,,¶GH� \HU� DOPDNWDGÕU�� 7RSODP� YDU\DQVD�
IDNW|UOHULQ�\DSWÕ÷Õ�NDWNÕODU�LVH�VÕUDVÕ\OD���������������������YH�
�������� RODUDN� EHOLUOHQGL��7RSODP� NDWNÕ� GD��� ������� RODUDN�
JHUoHNOHúWL�

Tablo II:  $QDOL]� 'ÕúÕ� %ÕUDNÕODQ� 6RUXGDQ� 6RQUD�9ø78¶QXQ� )DNW|U�<DSÕODUÕ��
*�YHQLOLUOLN� EXOJXODUÕ�� $OW� )DNW|UOHULQLQ� 7HVW�7HNUDU� 7HVW� 3XDQ� .RUHODV\RQ�
GH÷HUOHUL

0DGGH�$\ÕUW�HGLFLOL÷L��
$OW�IDNW|U�YH�WRSODP�SXDQODUÕQÕQ�D\ÕUW�HGLFLOLNOHUL�ED÷ÕPVÕ]�JUXS�
W�WHVWL�LOH�EHOLUOHQGL��hVW�����YH�DOW����¶OLN�JUXSODUÕQ�DULWPHWLN�
RUWDODPDODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN� ROXS� ROPDGÕ÷ÕQÕ� WHVSLW�
HWPHN�DPDFÕ\OD�\DSÕODQ�DQDOL]OHUGH�W�P�JUXSODU�LoLQ�IDUNOÕOÕNODU�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQGX��S���������)DUNOÕOÕNODUÕQ��VW�
���¶OLN� JUXSODU� WDUDIÕQGD� JHUoHNOHúWL÷L� J|U�OG��� (OGH� HGLOHQ�
VRQXoODU� |OoHNWH� \HU� DODQ� �o� IDNW|U�Q� YH� WRSODP� |OoHN�
SXDQODUÕQÕQ�D\ÕUW�HGLFL�ROGX÷XQX�J|VWHUPHNWHGLU��

'R÷UXOD\ÕFÕ�)DNW|U�$QDOL]L��')$���
506($� �5RRW� 0HDQ� 6TXDUH� (UURU� RI� $SSUR[LPDWLRQ��� *),�
�*RRGQHVV�RI�ILW�,QGH[���$*),��$GMXVWHG�*RRGQHVV�RI�ILW�,QGH[���
505� �5RRW� 0HDQ� 6TXDUH� 5HVLGXDOV��� 11),� �1RQ�QRUPHG� ILW�
,QGH[�� YH� &),� �&RPSDUDWLYH� )LW� ,QGH[�� X\XP� |Oo�WOHUL�
NXOODQÕODUDN� JHUoHNOHúWLULOHQ� \DSÕ� JHoHUOLOL÷L� DQDOL]OHULQGH� HOGH�
HGLOHQ� EXOJXODU� L\L� ELU� X\XP� VD÷ODQGÕ÷ÕQÕ� J|VWHUGL�� 506($�
LQFHOHQGL÷LQGH�LVH�������úHNOLQGH�ELU�GH÷HU�WHVSLW�HGLOGL��506($�
GH÷HULQLQ� GH� ����¶GHQ� N�o�N� ROPDVÕQÕQ� X\XPXQ� L\L� ROGX÷X�
\|Q�QGH� GH÷HUOHQGLULOHELOHFH÷L� EHOLUWLOPHNWHGLU� ������ %XOGX÷X-
PX]�EX�GH÷HU�VÕQÕUGD�ROGX÷XQGDQ�NDEXO�HGLOHELOLU�ELU�GH÷HU�RODUDN�
\RUXPODQDELOLU��(OGH�HGLOHQ�EXOJXODUGD�*),���������$*),���������
6WDQGDUGL]H�HGLOPLú�505�X\XP�LQGHNVL���������1),���������&),��
������RODUDN�EHOLUOHQGL��(OGH�HGLOHQ�EX�VRQXoODUD�J|UH�*),��$*),��
11),�YH�&),�GH÷HUOHUL�����¶ÕQ��]HULQGH�YH�����¶D�\DNÕQ��505�
GH÷HULQLQ�LVH�����¶LQ�DOWÕQGD�ROPDVÕQÕQ�X\XP�DoÕVÕQGDQ�L\L�ROGX÷X�
EHOLUWLOPHNWHGLU� ��������� %X� VRQXoODU� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�
|OoH÷LQ�NDEXO�HGLOHELOLU�QLWHOLNWH�ROGX÷X� LIDGH�HGLOHELOLU�� �$\UÕFD�
|OoH÷LQ� &KL�6TXDUH� �Ȥð�� GH÷HUL� ��������� VG� GH÷HUL� ���Ȥð�VG�
RUDQÕQÕQ�LVH����������� ������ROGX÷X�RODUDN�WHVSLW�HGLOPLúWLU��%X�
GH÷HULQ� �¶�Q� DOWÕQGD� ROPDVÕQÕQ� X\XPXQ� P�NHPPHO� ROGX÷X�
úHNOLQGH� \RUXPODQDELOHFH÷L� EHOLUWLOPHNWHGLU� ������ 'R÷UXOD\ÕFÕ�
IDNW|U�DQDOL]L�VRQXoODUÕ�ùHNLO��¶GH�\HU�DOPDNWDGÕU�

*�YHQLUOLN�DQDOL]LQH�LOLúNLQ�EXOJXODU��
9ø78¶QXQ�JHQHO�&URQEDFK¶V�$OSKD�J�YHQLUOLN�NDWVD\ÕVÕQÕQ�������
ROGX÷X�EHOLUOHQGL��%X�EXOJX��|OoH÷LQ�\�NVHN�GHUHFHGH�J�YHQLOLU�
ROGX÷XQX�J|VWHUGL��$\UÕFD�|OoH÷LQ��o�DOW�IDNW|U�QH�DLW�&URQEDFK�
$OSKD�GH÷HUOHULQH�EDNÕOGÕ÷ÕQGD�GD�RUWD�\�NVHN�G�]H\GH�J�YHQLOLU�
ROGX÷X�VRQXFXQD�XODúÕOGÕ�������9ø78¶\D�LOLúNLQ�NRUHODV\RQ�PDWUL-
VL�7DEOR�,,,¶GH�J|VWHULOPLúWLU�

Tablo III: gOoH÷LQ�$OW�)DNW|UOHULQLQ�.RUHODV\RQ�PDWULVL

ùHNLO����')$�6RQXoODUÕ

+D]ÕU�2OPD�YH�øúELUOL÷L��<DUGÕP�$UDPD�YH�øODo�8\XPX�)DNW|UOHUL�
DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� EXOXQXS� EXOXQPDGÕ÷ÕQÕ� EHOLUOHPHN�
DPDFÕ\OD�\DSÕODQ�3HDUVRQ�dDUSÕP�0RPHQW�.RUHODV\RQ�DQDOL]L�

VRQXFXQGD� IDNW|UOHU� DUDVÕQGD� SR]LWLI� \|QGH� DQODPOÕ� ELU� LOLúNL�
ROGX÷X�EHOLUOHQGL��%X�LOLúNLOHU�HQ�\�NVHN�+D]ÕU�2OPD�YH�øúELUOL÷L�
IDNW|U��LOH�øODo�8\XPX�IDNW|U��DUDVÕQGDGÕU��U �������S��������(Q�
G�ú�N� LOLúNL� GH�<DUGÕP�$UDPD� IDNW|U�� LOH� øODo�8\XPX� IDNW|U��
DUDVÕQGD� G�]H\LQGH� JHUoHNOHúWL� �U ������� S�������� (OGH� HGLOHQ�
VRQXoODU�\DSÕ�JHoHUOLOL÷L�DoÕVÕQGDQ�|QHPOLGLU�

7HNUDU��WHVW�NRUHODV\RQX�
øNL� D\� DUD\OD� X\JXODQDQ� |OoH÷LQ� W�P�Q�Q� YH� DOW� IDNW|UOHULQLQ�
WHVW�UHWHVW� J�YHQLUOLN� NDWVD\ÕODUÕ� 3HDUVRQ� 0RPHQWOHU� dDUSÕPÕ�
.RUHODV\RQX�LOH�GH÷HUOHQGLULOGL��gOoH÷LQ�JHQHO�WHVW�±�WHNUDU�WHVW�
NRUHODV\RQ� GH÷HUL�U�� ������� +D]ÕU� 2OPD� YH� øúELUOL÷L�� <DUGÕP�
$UDPD��øODo�8\XPX�DOW�|OoHNOHULQLQ�WHVW�±�WHNUDU�WHVW�NRUHODV\RQ�
GH÷HUL� LVH� VÕUDVÕ\OD� ������� ������� ������ RODUDN� EXOXQGX��+D]ÕU�
2OPD�YH� øúELUOL÷L��<DUGÕP�$UDPD�YH� øODo�8\XPX�)DNW|UOHULQLQ�
WHVW±WHNUDU�WHVW�SXDQODUÕ�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�SR]LWLI�\|QGH�
DQODPOÕ� ELU� LOLúNL� ROGX÷X� VDSWDQGÕ�� (OGH� HGLOHQ� EXOJXODU� DQDOL]�
HGLOGL÷LQGH�|OoH÷LQ�,&&�GH÷HULQLQ�������RODUDN�WHVSLW�HGLOGL��øo�
WXWDUOÕOÕN� LVH��ELU�VRQXo�|Oo�P�Q�Q�KRPRMHQ�ROXS�ROPDPDVÕ� LOH�
LOLúNLOLGLU��øo�WXWDUOÕOÕ÷Õ�³&URQEDFK¶V�$OSKD´�LOH�GH÷HUOHQGLULOPHN-
WHGLU��gOoH÷LQ�Lo�WXWDUOÕOÕN�&URQEDFK¶V�$OSKD�GH÷HUL�������RODUDN�
KHVDSODQGÕ� �W �������� S �������� $OSKD� GH÷HULQLQ� ����¶QLQ�
�]HULQGH� ROPDVÕ� Lo� WXWDUOÕOÕ÷ÕQ� \�NVHN� ROGX÷XQX� J|VWHULU�� 7HVW�
WHNUDU�WHVW�J�YHQLOLUOL÷L� LoLQ� LNL� WHVWLQ� WRSODP�SXDQ�RUWDODPDODUÕ�
�ED÷ÕPOÕ� JUXSWD� W� WHVWL�� LOH� NDUúÕODúWÕUÕOGÕ� YH� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�IDUN�EXOXQPDGÕ��S!�������

7$57,ù0$
%X� DUDúWÕUPD�� KDVWDQH� PRGHOOL� UXK� VD÷OÕ÷Õ� KL]PHWOHULQGHQ�
WRSOXP� WHPHOOL� UXK� VD÷OÕ÷Õ� KL]PHWOHULQH� JHoLú� V�UHFLQGH� RODQ�
7�UNL\H¶GH�IDDOL\HW�J|VWHUHQ�7RSOXP�5XK�6D÷OÕ÷Õ�0HUNH]OHULQ-
GHQ�KL]PHW�DODQ�KDVWDODUÕQ�YHULOHQ�KL]PHWOHUH�QH�|Oo�GH�X\XP�
VD÷ODGÕ÷ÕQÕ�GH÷HUOHQGLUPH\H�\|QHOLN�RODUDN�7�UNoH¶\H�X\XPOX-
OX÷X� VD÷ODQPÕú� JHoHUOL� YH� J�YHQLOLU� ELU� |OoHN� LKWL\DFÕQÕQ�
GR÷PDVÕ��]HULQH�JHUoHNOHúWLULOGL��/LWHUDW�UGH�X\XP��LODo�X\XPX�
YH\D�YHULOHQ�KL]PHWOHUH�X\XP�úHNOLQGH�LNL�IDUNOÕ�G�]H\GH�GH÷HU-
OHQGLULOPHNWHGLU�� øODo� X\XPXQX� GH÷HUOHQGLUHQ� |OoHNOHULQ� X]XQ�
V�UHGLU� YDUOÕ÷Õ� YH� NXOODQÕOGÕ÷Õ� ELOLQPHNWHGLU�� 0RULVN\�� *UHQ��
/HYLQH�'0��������WDUDIÕQGDQ�JHOLúWLULOHQ�0RULVN\�8\XP�gOoH÷L�
�08g�� YH� 7KRPSVRQ�� .XONDUQL�� 6HUJHMHZ� ������� WDUDIÕQGDQ�
JHOLúWLULOHQ�7ÕEEL�7HGDYL\H�8\XP�2UDQÕ�gOoH÷L�OLWHUDW�UGH�LODo�
X\XPXQX� GH÷HUOHQGLUPHNWH� HQ� VÕN� NXOODQÕODQ� |OoHNOHUGLU�� %X�
|OoHNOHULQ� \DQÕ� VÕUD� $NHU�� hVW�QVR\�� .X÷X�� <D]ÕFÕ� �������
WDUDIÕQGDQ�JHOLúWLUPLú�RODQ�3VLNRWLN�%R]XNOX÷X�2ODQ�+DVWDODUGD�
øODo� 7HGDYLVLQH� 8\XPVX]OX÷X� 'H÷HUOHQGLUPH� gOoH÷L
QLQ�
�ø78'g�� GH� ELUoRN� oDOÕúPDGD� NXOODQÕOGÕ÷Õ� J|U�OPHNWHGLU�
��������

.URQLN�UXKVDO�KDVWDOÕNODUGD�KL]PHW�X\XPXQX�ELU�|OoPH�DUDFÕ\OD�
GH÷HUOHQGLUHELOPHN� LoLQ� ELOLQHQ� LON� oDOÕúPD� ����� \ÕOÕQGD�
\DSÕOPÕúWÕU��5XK�VD÷OÕ÷Õ�KL]PHWOHULQLQ�\DQÕ�VÕUD�³*LULúNHQ�6RV\DO�
<DUGÕP� (NLSOHUL´� RODUDN� WDQÕPODQDQ� ³$VVHUWLYH� 2XWUHDFK�
7HDPV´� KL]PHWOHULQH� X\XPX� GD� |OoHQ� V|]� NRQXVX� oDOÕúPDGD�
7�UNoH¶\H� X\DUODPDVÕ� KHQ�]� \DSÕOPDPÕú� RODQ� ³(QJDJHPHQW�
0HDVXUH´� �(0�� |OoH÷L� +DOO�� 0HDGHQ�� 6PLWK�� -RQHV� �������
WDUDIÕQGDQ� JHOLúWLULOPLúWLU�� gOoHN�� UDQGHYX\D� NDWÕOÕP��
GDQÕúDQ�WHUDSLVW� HWNLOHúLPL�� LOHWLúLPH�DoÕNOÕN�� WHGDYLQLQ� ID\GDVÕ�

LOH�LOJLOL�GDQÕúDQ�DOJÕVÕ��WHGDYL�LOH�LúELUOL÷L��LODo�NXOODQPD�LVWH÷L�
JLEL�DOWÕ�DODQGD�KDVWD�X\XPXQX�7HUDSLVW�J|]�\OH�GH÷HUOHQGLUHQ�
���PDGGHOL�� �¶OL� OLNHUW� WLSL� ELU� |OoHNWLU� ������0HDGHQ��+DFNHU��
9LOOLHUV�� &DUERXUQH�� 3DJHW� ������� WDUDIÕQGDQ� JHOLúWLULOHQ� YH�
7�UNoH¶\H�X\DUODPDVÕ�KHQ�]�JHUoHNOHúWLULOPHPLú�RODQ�5HVLGHQ-
WLDO� 5HKDELOLWDWLRQ� (QJDJHPHQW� 6FDOH� �55(6�� |OoH÷L� GH� (0�
|OoH÷LQL� WHPHO� DODUDN� JHOLúWLULOHQ� �o� IDNW|UO�� YH� ���PDGGHGHQ�
ROXúDQ�ELU�|OoHNWLU��%X�|OoH÷LQ�GH�HYGH�UHKDELOLWDV\RQ�KL]PHWOHUL�
RODUDN�DGODQGÕUÕODELOHQ�³5HVLGHQWLDO�5HKDELOLWDWLRQ´�KL]PHWOHU-
LQH�\|QHOLN�X\XPX�|OoW�÷��EHOLUWLOPHNWHGLU�������(0�YH�55(6�
LOH� EHQ]HU� RODUDN� EX� DUDúWÕUPDGD� X\DUODPDVÕ� \DSÕODQ� 9ø78�
|OoH÷L�GH�NOLQLV\HQ�J|]�\OH�X\XPX�GH÷HUOHQGLUHQ�ELU�|OoHNWLU��
%X�|OoHNOHUGHQ�IDUNOÕ�RODUDN�KDVWDODUÕQ�NHQGL�X\XPODUÕQÕ�GH÷HU-
OHQGLUGLNOHUL� 6LQJK� 2¶%ULHQ� /HYHO� RI� (QJDJHPHQW� 6FDOH�
�62/(6�� |OoH÷L� LVH� ���PDGGHGHQ� ROXúDQ� ��¶OX� OLNHUW� WLSL� ELU�
|OoHNWLU��+HUKDQJL�ELU�YDND�\|QHWLFLVL�WDNLELQGH�ROPD\DQ�KDVWD-
ODU�LoLQ����VRUXOXN�YHUVL\RQX�GD�PHYFXW�ROGX÷X�EHOLUWLOPHNWHGLU�
������(0��55(6��62/(6�YH�EX�DUDúWÕUPD�NDSVDPÕQGD�GLO�JHoHU-
OL÷L� VD÷ODQDQ�� JHoHUOLN� YH� J�YHQLUOL÷L� GH÷HUOHQGLULOHQ� 6HUYLFH�
(QJDJHPHQW�6FDOH��6(6��|OoH÷L�DUDVÕQGD�7�UNoH¶\H�HQ�X\XPOX�
NXOODQÕODELOHFHN�|OoH÷LQ�6(6�ROGX÷X�|QJ|U�OP�úW�U��

Geçerlik 
<DSÕODQ� ')$� GH÷HUOHQGLUPHOHUL� QHWLFHVLQGH� HOGH� HGLOHQ�
506($��*),��$*),��505��11),�YH�&),�EXOJXODUÕ�GD�JHoHUOL�
YH�J�YHQLOLU�ELU�|OoPH�DUDFÕ�RODUDN�9ø78¶QXQ�NXOODQÕODELOHFH÷L-
QL� J|VWHUPHNWHGLU�� %XQXQ� \DQÕQGD�� OLWHUDW�UGH� X\XPX� |OoHQ�
|OoHNOHUGH� GR÷UXOD\ÕFÕ� IDNW|U� DQDOL]L� \DSÕOPDGÕ÷Õ� J|U�OPHNWH-
GLU��%X�GD�DUDúWÕUPDPÕ]ÕQ�J�oO��ELU�\DQÕ�RODUDN�GH÷HUOHQGLULOH-
ELOLU��

Güvenirlik
2ULMLQDO� |OoH÷LQ� &URQEDFK¶V�$OSKD� GH÷HULQLQ� ������� G|UW� DOW�
IDNW|U�Q�Q� &URQEDFK¶V� $OSKD� GH÷HUOHULQLQ� GH�� +D]ÕU� ROPD�
���������øúELUOL÷L����������<DUGÕP�DUDPD���������YH�øODo�8\XPX�
�������� úHNOLQGH� ROGX÷X� EHOLUWLOPHNWHGLU� ����� %X� DUDúWÕUPD�
NDSVDPÕQGD� \DSÕODQ� DQDOL]OHUGH� 9ø78¶QXQ� JHQHO� &URQEDFK¶V�
$OSKD� GH÷HUL¶QLQ� ������ RODUDN� EXOXQGX��$OW� |OoHNOHU� LoLQ� EX�
GH÷HUOHU�LVH�VÕUDVÕ\OD�+D]ÕU�2OPD�YH�øúELUOL÷L�LoLQ��������<DUGÕP�
$UDPD� LoLQ� ������ YH� øODo� 8\XPX� LoLQ� ������ úHNOLQGHGLU��
+L]PHWH� X\XPX� |OoHQ� GL÷HU� EHQ]HU� |OoHNOHULQ� &URQEDFK¶V�
$OSKD�GH÷HUOHUL�LVH�EHQ]HU�GH÷HUOHUGHGLU��(0�|OoH÷L�LoLQ��������
55(6�|OoH÷L�LoLQ�������62/(6¶LQ����PDGGHOLN�IRUPX�LoLQ�LVH�
���������PDGGHOLN� IRUPX� LoLQ� LVH������ROGX÷X�EHOLUWLOPHNWHGLU�
��������

Test-tekrar test
2ULMLQDO�|OoH÷LQ�WHVW�±�WHNUDU�WHVW�NRUHODV\RQ�GH÷HUOHUL�ELOLQPHP-
HNOH� ELUOLNWH�� 'H÷HUOHQGLULFL� DUDVÕ� J�YHQLOLUOLN� �,QWHU�UDWHU�
UHOLDELOLW\�� GH÷HUOHULQLQ� ����� LOH� ����� DUDOÕ÷ÕQGD� GH÷LúWL÷L�
EHOLUWLOPHNWHGLU�� )DNDW� EX� VRQXoODU� NDUúÕODúWÕUPD� \DSPDN� LoLQ�
X\JXQ�GH÷LOGLU��7HVW�WHNUDU�WHVW�J�YHQLUOL÷L�GH÷HUOHQGLUPHN�LoLQ�
,QWUDFODVV� &RUUHODWLRQ� &RHIILFLHQW� �,&&�� GH÷HUL� NXOODQÕOPDN-
WDGÕU��%X�GH÷HU�������LOH������DUDOÕ÷ÕQGD�ROXS������������DUDOÕ÷ÕQ-
GDNL�GH÷HUOHU�J�YHQLUOLN�DoÕVÕQGDQ�L\L�RODUDN�\RUXPODQPDNWDGÕU��
%X� DUDúWÕUPD� NDSVDPÕQGD� 7�UNoH¶\H� X\DUODQDQ� |OoH÷LQ� ,&&�
GH÷HULQLQ� ������ RODUDN� WHVSLW� HGLOGL��%X� GH÷HULQ� GH� L\L� RODUDN�

\RUXPODQDELOHFH÷L�G�ú�Q�OPHNWHGLU��gOoH÷LQ�D\UÕFD�JHQHO�WHVW�±�
WHNUDU�WHVW�NRUHODV\RQ�GH÷HUL�U���������+D]ÕU�2OPD�YH�øúELUOL÷L��
<DUGÕP�$UDPD�� øODo�8\XPX� DOW� |OoHNOHULQLQ� WHVW� ±� WHNUDU� WHVW�
NRUHODV\RQ�GH÷HUL�LVH�VÕUDVÕ\OD���������������������RODUDN�EXOXQ-
GX��+L]PHWH�X\XPX�|OoHQ�GL÷HU�EHQ]HU�|OoHNOHULQ�WHVW�±�WHNUDU�
WHVW� NRUHODV\RQ� GH÷HUOHULQGH� GH� oDOÕúPDPÕ]GDQ� HOGH� HGLOHQ�
EXOJXODUGDQ�GDKD�\�NVHN� VRQXoODU� HOGH� HGLOGL÷L�EHOLUOHQPLúWLU��
(0�|OoH÷L�LoLQ�WHVW�±�WHNUDU�WHVW�NRUHODV\RQ�GH÷HUL�������55(6�
|OoH÷L� LoLQ������RODUDN�EHOLUWLOPLúWLU��62/(6� LoLQ� WHVW�±� WHNUDU�
WHVW�NRUHODV\RQX�\DSÕOPDGÕ÷Õ�EHOLUOHQPLúWLU���������

SONUÇ
9ø78¶QXQ�KL]PHWH�X\XPX�|OoPHGH�YDND�GDQÕúPDQODUÕ�L]OHQLP-
OHULQL� \DQVÕWDQ� ELU� |OoHN� ROGX÷X� G�ú�Q�OG�÷�QGH�� 7�UNoH\H�
X\DUODQPDVÕQÕQ�� �ONHPL]GH� \HQL� VD\ÕODELOHFHN� ELU� KL]PHW� RODQ�
WRSOXP� UXK� VD÷OÕ÷Õ� KL]PHWOHULQLQ� YHULPLQL� GH÷HUOHQGLUPHGH�
|QHPOL� ELU� DUDo� RODUDN� \HU� DODFD÷Õ� G�ú�Q�OPHNWHGLU�� %XQXQOD�
ELUOLNWH�JHOHFHNWH�GDKD�JHQLú�|UQHNOHPGH�\DSÕODFDN�DUDúWÕUPD-
ODUD�LKWL\Do�ROGX÷X�GD�V|\OHQLOHELOLU��
%X�|OoHN�KHU�QH�NDGDU�YDND�GDQÕúPDQODUÕQÕQ�L]OHPOHULQL�\DQVÕWVD�
GD��KL]PHW�DODQ�KDVWDODUÕQ�NHQGL�X\XPODUÕQÕ�NHQGLOHULQLQ�GH÷HU-
OHQGLUHELOHFHNOHUL� JHoHUOL� YH� J�YHQLOLU� ELU� |OoH÷H� GH� LKWL\Do�
GX\XOPDNWDGÕU��

7HúHNN�U
$UDúWÕUPD� NDSVDPÕQGD� |OoH÷LQ� 7�UNoH¶\H� X\DUODQPDVÕ�
DúDPDVÕQGD�X]PDQ�J|U�úOHULQH�EDúYXUXODQ�YH�GHVWH÷LQL�HVLUJH-
PH\HQ� 3URI��'U��$\úHJ�O� %LOJH¶\H��'Ro��'U�� )DKUL\H�2IOD]¶D��
3URI��'U��)DWPD�(NHU¶H��3URI��'U��*�OV�P�$QoHO¶H�DUDúWÕUPD\D�
YHUGLNOHUL�EX�NDWNÕGDQ�GROD\Õ�WHúHNN�U�HGHUL]�

(WLN�.RPLWH�2QD\Õ��
%X�DUDúWÕUPD��LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL-
NDODUD� YH� +HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQGXU� YH� +LWLW�
hQLYHUVLWHVL� *LULúLPVHO� 2OPD\DQ� $UDúWÕUPDODU� (WLN� .XUXOX�
WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ�������������

<D]DU�.DWNÕODUÕ��
)LNLU� ±6�%��+�ø�g��� 7DVDUÕP� ±+�ø�g��(�<��(�7��� 'HQHWOHPH� ��
6�%��+�ø�g��+,�� 9HUL� 7RSODQPDVÕ� YH�YH\D� øúOHPHVL�
±+�,��+�ø�g��(�<��(�7��� $QDOL]� YH�YH\D� <RUXP�
±(�<��+�ø�g��6�%���/LWHUDW�U�7DUDPDVÕ���+�ø�g��(�<��(�7���<D]Õ\Õ�
<D]DQ���+�ø�g��(�<��(�7���(OHúWLUHO�øQFHOHPH�±6�%�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN�
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU�
 



ÖZ
Amaç: 
.URQLN�UXKVDO�UDKDWVÕ]OÕ÷D�VDKLS�ELUH\OHUH�VD÷ODQDQ�KL]PHWOHU�KDVWDODUÕQ�NDWÕOÕPÕ�G�ú�N�ROGX÷XQ-
GD�WHGDYLQLQ�LVWHQLOHQ�G�]H\GH�HWNL�HWPHPHVL\OH�VRQXoODQDELOGL÷LQGHQ�|QHP�YHULOPHVL�JHUHNHQ�
ELU�GXUXPGXU��%X�DUDúWÕUPDQÕQ�DPDFÕ��KDVWDODUÕQ�WRSOXP�UXK�VD÷OÕ÷Õ�KL]PHWOHULQH�NDWÕOÕPÕ�|OoPHN�
LoLQ�9DND�<|QHWLFLOHUL�LoLQ�7RSOXP�5XK�6D÷OÕ÷Õ�+L]PHWOHULQH�8\XP�gOoH÷L
QLQ��9ø78��JHoHUOLOLN�
YH�J�YHQLOLUOL÷LQL�GH÷HUOHQGLUPHNWLU�

Gereç ve Yöntemler: 
$UDúWÕUPD��7RSOXP�5XK�6D÷OÕ÷Õ�0HUNH]L
QGH�HQ�D]�ELU�\ÕO�V�UH\OH�L]OHQHQ�úL]RIUHQL�WDQÕVÕ�DOPÕú�
����KDVWD�|UQHNOHPL\OH�WDPDPODQPÕúWÕU�

Bulgular:
7RSODQDQ� YHULOHUH� GR÷UXOD\ÕFÕ� IDNW|U� DQDOL]L� \DSÕOPÕúWÕU�� *�YHQLUOLN� |Oo�POHUL� Lo� WXWDUOÕOÕN� YH�
WHVW�WHNUDU� WHVW� |Oo�POHUL� LOH� \DSÕOPÕúWÕU�� gOoH÷LQ� GR÷UXOD\ÕFÕ� IDNW|U� DQDOL]L� VRQXoODUÕQD� J|UH�
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ROGX÷X�WHVSLW�HGLOHQ�\HGL�KDVWD�YHUL�VHWLQGHQ�oÕNDUÕODUDN�DUDúWÕU-
PD� ���� KDVWD� LOH� WDPDPODQGÕ�� $UDúWÕUPDGD� NXOODQÕODQ� |OoHN�
PHUNH]GH� YDND� \|QHWLFLVL� RODUDN� J|UHY� \DSDQ� �o� KHPúLUH�� ELU�
SVLNRORJ� YH� ELU� HUJRWHUDSLVW� WDUDIÕQGDQ� X\JXODQGÕ�� +HU� YDND�
\|QHWLFLVLQLQ�� WDNLEL� DOWÕQGD� EXOXQDQ� KDVWDODUÕQ� 7560�
KL]PHWOHULQH� JHQHO� RODUDN� X\XPX� LOH� LOJLOL� L]OHQLPLQL� GH÷HU-
OHQGLUGL÷L�EX�DUDúWÕUPD�LOH�WRSODQDQ�YHULOHU�6366�:LQGRZV������
YH� 6366�$PRV� SDNHW� SURJUDPÕ� LOH� GH÷HUOHQGLULOGL��$QODPOÕ� S�
GH÷HUL�S������RODUDN�NDEXO�HGLOGL��gOo�POHU� LNL�D\�VRQUDVÕQGD�
D\QÕ�KDVWDODU�LoLQ�WHNUDUODQGÕ��

7�UNoH¶\H�8\DUODPD�øúOHPL
gOoHN� DUDúWÕUPD� HNLEL� �\HOHULQFH� ED÷ÕPVÕ]� RODUDN� 7�UNoH¶\H�
oHYULOPLú��RUWDN�ELU�oHYLUL�PHWQL�ROXúWXUXODUDN�DODQÕQGD�X]PDQ�
G|UW�DNDGHPLV\HQGHQ�J|U�ú�DOÕQPÕúWÕU��$OÕQDQ�X]PDQ�J|U�úOHUL�
GR÷UXOWXVXQGD� |OoHN� PDGGHOHUL� UHYL]H� HGLOPLú� YH� EHú�
X\JXOD\ÕFÕQÕQ����KDVWD�LoLQ�|Q�X\JXODPD�\DSPDVÕ�VD÷ODQPÕúWÕU��
8\JXOD\ÕFÕODU� WDUDIÕQGDQ� \DSÕODQ� JHUL� ELOGLULP� GR÷UXOWXVXQGD�
|OoH÷H� VRQ� úHNOL� YHULOHUHN� |OoHN� PDGGHOHULQLQ� ELU� GLO� ELOLPFL�
WDUDIÕQGDQ� WHNUDU� øQJLOL]FH\H� oHYLULVL� \DSWÕUÕOPÕú� YH� DUDúWÕUPD�
HNLELQFH� RULMLQDOL� LOH� \DSÕODQ� NDUúÕODúWÕUPD� LOH� |OoH÷H� VRQ� KDOL�
YHULOPLúWLU�

9HUL�7RSODPD�$UDoODUÕ
9DND�<|QHWLFLOHUL�LoLQ�7RSOXP�5XK�6D÷OÕ÷Õ�+L]PHWOHULQH�
8\XP�gOoH÷L�9ø78�
7DLW�/��%LUFKZRRG�0��7URZHU�3���������WDUDIÕQGDQ�JHOLúWLULOHQ�YH�
2ULMLQDO� DGÕ� ³6HUYLFH� (QJDJHPHQW� 6FDOH´� RODQ� |OoHN�� YDND�
\|QHWLFLOHULQLQ� KDVWDODUÕQ� JHQHO� X\XPX� LOH� LOJLOL� L]OHQLPOHULQL�
GH÷HUOHQGLUPHNWH�ROXS����VRUXOXN�|OoH÷LQ�+D]ÕU�ROPD����VRUX���
øúELUOL÷L����VRUX���<DUGÕP�DUDPD����VRUX��YH�øODo�8\XPX����VRUX��
úHNOLQGH�EHOLUWLOHQ�G|UW�DOW�|OoH÷L�EXOXQPDNWDGÕU��gOoH÷LQ�JHQHO�

gOo�P�+ø��YH�DUN�$NG�7ÕS�'�����������

���

\DSWÕNODUÕ� NDWNÕ� 7DEOR� ,,¶GH� \HU� DOPDNWDGÕU�� 7RSODP� YDU\DQVD�
IDNW|UOHULQ�\DSWÕ÷Õ�NDWNÕODU�LVH�VÕUDVÕ\OD���������������������YH�
�������� RODUDN� EHOLUOHQGL��7RSODP� NDWNÕ� GD��� ������� RODUDN�
JHUoHNOHúWL�

Tablo II:  $QDOL]� 'ÕúÕ� %ÕUDNÕODQ� 6RUXGDQ� 6RQUD�9ø78¶QXQ� )DNW|U�<DSÕODUÕ��
*�YHQLOLUOLN� EXOJXODUÕ�� $OW� )DNW|UOHULQLQ� 7HVW�7HNUDU� 7HVW� 3XDQ� .RUHODV\RQ�
GH÷HUOHUL

0DGGH�$\ÕUW�HGLFLOL÷L��
$OW�IDNW|U�YH�WRSODP�SXDQODUÕQÕQ�D\ÕUW�HGLFLOLNOHUL�ED÷ÕPVÕ]�JUXS�
W�WHVWL�LOH�EHOLUOHQGL��hVW�����YH�DOW����¶OLN�JUXSODUÕQ�DULWPHWLN�
RUWDODPDODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN� ROXS� ROPDGÕ÷ÕQÕ� WHVSLW�
HWPHN�DPDFÕ\OD�\DSÕODQ�DQDOL]OHUGH�W�P�JUXSODU�LoLQ�IDUNOÕOÕNODU�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQGX��S���������)DUNOÕOÕNODUÕQ��VW�
���¶OLN� JUXSODU� WDUDIÕQGD� JHUoHNOHúWL÷L� J|U�OG��� (OGH� HGLOHQ�
VRQXoODU� |OoHNWH� \HU� DODQ� �o� IDNW|U�Q� YH� WRSODP� |OoHN�
SXDQODUÕQÕQ�D\ÕUW�HGLFL�ROGX÷XQX�J|VWHUPHNWHGLU��

'R÷UXOD\ÕFÕ�)DNW|U�$QDOL]L��')$���
506($� �5RRW� 0HDQ� 6TXDUH� (UURU� RI� $SSUR[LPDWLRQ��� *),�
�*RRGQHVV�RI�ILW�,QGH[���$*),��$GMXVWHG�*RRGQHVV�RI�ILW�,QGH[���
505� �5RRW� 0HDQ� 6TXDUH� 5HVLGXDOV��� 11),� �1RQ�QRUPHG� ILW�
,QGH[�� YH� &),� �&RPSDUDWLYH� )LW� ,QGH[�� X\XP� |Oo�WOHUL�
NXOODQÕODUDN� JHUoHNOHúWLULOHQ� \DSÕ� JHoHUOLOL÷L� DQDOL]OHULQGH� HOGH�
HGLOHQ� EXOJXODU� L\L� ELU� X\XP� VD÷ODQGÕ÷ÕQÕ� J|VWHUGL�� 506($�
LQFHOHQGL÷LQGH�LVH�������úHNOLQGH�ELU�GH÷HU�WHVSLW�HGLOGL��506($�
GH÷HULQLQ� GH� ����¶GHQ� N�o�N� ROPDVÕQÕQ� X\XPXQ� L\L� ROGX÷X�
\|Q�QGH� GH÷HUOHQGLULOHELOHFH÷L� EHOLUWLOPHNWHGLU� ������ %XOGX÷X-
PX]�EX�GH÷HU�VÕQÕUGD�ROGX÷XQGDQ�NDEXO�HGLOHELOLU�ELU�GH÷HU�RODUDN�
\RUXPODQDELOLU��(OGH�HGLOHQ�EXOJXODUGD�*),���������$*),���������
6WDQGDUGL]H�HGLOPLú�505�X\XP�LQGHNVL���������1),���������&),��
������RODUDN�EHOLUOHQGL��(OGH�HGLOHQ�EX�VRQXoODUD�J|UH�*),��$*),��
11),�YH�&),�GH÷HUOHUL�����¶ÕQ��]HULQGH�YH�����¶D�\DNÕQ��505�
GH÷HULQLQ�LVH�����¶LQ�DOWÕQGD�ROPDVÕQÕQ�X\XP�DoÕVÕQGDQ�L\L�ROGX÷X�
EHOLUWLOPHNWHGLU� ��������� %X� VRQXoODU� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�
|OoH÷LQ�NDEXO�HGLOHELOLU�QLWHOLNWH�ROGX÷X� LIDGH�HGLOHELOLU�� �$\UÕFD�
|OoH÷LQ� &KL�6TXDUH� �Ȥð�� GH÷HUL� ��������� VG� GH÷HUL� ���Ȥð�VG�
RUDQÕQÕQ�LVH����������� ������ROGX÷X�RODUDN�WHVSLW�HGLOPLúWLU��%X�
GH÷HULQ� �¶�Q� DOWÕQGD� ROPDVÕQÕQ� X\XPXQ� P�NHPPHO� ROGX÷X�
úHNOLQGH� \RUXPODQDELOHFH÷L� EHOLUWLOPHNWHGLU� ������ 'R÷UXOD\ÕFÕ�
IDNW|U�DQDOL]L�VRQXoODUÕ�ùHNLO��¶GH�\HU�DOPDNWDGÕU�

*�YHQLUOLN�DQDOL]LQH�LOLúNLQ�EXOJXODU��
9ø78¶QXQ�JHQHO�&URQEDFK¶V�$OSKD�J�YHQLUOLN�NDWVD\ÕVÕQÕQ�������
ROGX÷X�EHOLUOHQGL��%X�EXOJX��|OoH÷LQ�\�NVHN�GHUHFHGH�J�YHQLOLU�
ROGX÷XQX�J|VWHUGL��$\UÕFD�|OoH÷LQ��o�DOW�IDNW|U�QH�DLW�&URQEDFK�
$OSKD�GH÷HUOHULQH�EDNÕOGÕ÷ÕQGD�GD�RUWD�\�NVHN�G�]H\GH�J�YHQLOLU�
ROGX÷X�VRQXFXQD�XODúÕOGÕ�������9ø78¶\D�LOLúNLQ�NRUHODV\RQ�PDWUL-
VL�7DEOR�,,,¶GH�J|VWHULOPLúWLU�

Tablo III: gOoH÷LQ�$OW�)DNW|UOHULQLQ�.RUHODV\RQ�PDWULVL

ùHNLO����')$�6RQXoODUÕ

+D]ÕU�2OPD�YH�øúELUOL÷L��<DUGÕP�$UDPD�YH�øODo�8\XPX�)DNW|UOHUL�
DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� EXOXQXS� EXOXQPDGÕ÷ÕQÕ� EHOLUOHPHN�
DPDFÕ\OD�\DSÕODQ�3HDUVRQ�dDUSÕP�0RPHQW�.RUHODV\RQ�DQDOL]L�

VRQXFXQGD� IDNW|UOHU� DUDVÕQGD� SR]LWLI� \|QGH� DQODPOÕ� ELU� LOLúNL�
ROGX÷X�EHOLUOHQGL��%X�LOLúNLOHU�HQ�\�NVHN�+D]ÕU�2OPD�YH�øúELUOL÷L�
IDNW|U��LOH�øODo�8\XPX�IDNW|U��DUDVÕQGDGÕU��U �������S��������(Q�
G�ú�N� LOLúNL� GH�<DUGÕP�$UDPD� IDNW|U�� LOH� øODo�8\XPX� IDNW|U��
DUDVÕQGD� G�]H\LQGH� JHUoHNOHúWL� �U ������� S�������� (OGH� HGLOHQ�
VRQXoODU�\DSÕ�JHoHUOLOL÷L�DoÕVÕQGDQ�|QHPOLGLU�

7HNUDU��WHVW�NRUHODV\RQX�
øNL� D\� DUD\OD� X\JXODQDQ� |OoH÷LQ� W�P�Q�Q� YH� DOW� IDNW|UOHULQLQ�
WHVW�UHWHVW� J�YHQLUOLN� NDWVD\ÕODUÕ� 3HDUVRQ� 0RPHQWOHU� dDUSÕPÕ�
.RUHODV\RQX�LOH�GH÷HUOHQGLULOGL��gOoH÷LQ�JHQHO�WHVW�±�WHNUDU�WHVW�
NRUHODV\RQ� GH÷HUL�U�� ������� +D]ÕU� 2OPD� YH� øúELUOL÷L�� <DUGÕP�
$UDPD��øODo�8\XPX�DOW�|OoHNOHULQLQ�WHVW�±�WHNUDU�WHVW�NRUHODV\RQ�
GH÷HUL� LVH� VÕUDVÕ\OD� ������� ������� ������ RODUDN� EXOXQGX��+D]ÕU�
2OPD�YH� øúELUOL÷L��<DUGÕP�$UDPD�YH� øODo�8\XPX�)DNW|UOHULQLQ�
WHVW±WHNUDU�WHVW�SXDQODUÕ�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�SR]LWLI�\|QGH�
DQODPOÕ� ELU� LOLúNL� ROGX÷X� VDSWDQGÕ�� (OGH� HGLOHQ� EXOJXODU� DQDOL]�
HGLOGL÷LQGH�|OoH÷LQ�,&&�GH÷HULQLQ�������RODUDN�WHVSLW�HGLOGL��øo�
WXWDUOÕOÕN� LVH��ELU�VRQXo�|Oo�P�Q�Q�KRPRMHQ�ROXS�ROPDPDVÕ� LOH�
LOLúNLOLGLU��øo�WXWDUOÕOÕ÷Õ�³&URQEDFK¶V�$OSKD´�LOH�GH÷HUOHQGLULOPHN-
WHGLU��gOoH÷LQ�Lo�WXWDUOÕOÕN�&URQEDFK¶V�$OSKD�GH÷HUL�������RODUDN�
KHVDSODQGÕ� �W �������� S �������� $OSKD� GH÷HULQLQ� ����¶QLQ�
�]HULQGH� ROPDVÕ� Lo� WXWDUOÕOÕ÷ÕQ� \�NVHN� ROGX÷XQX� J|VWHULU�� 7HVW�
WHNUDU�WHVW�J�YHQLOLUOL÷L� LoLQ� LNL� WHVWLQ� WRSODP�SXDQ�RUWDODPDODUÕ�
�ED÷ÕPOÕ� JUXSWD� W� WHVWL�� LOH� NDUúÕODúWÕUÕOGÕ� YH� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�IDUN�EXOXQPDGÕ��S!�������

7$57,ù0$
%X� DUDúWÕUPD�� KDVWDQH� PRGHOOL� UXK� VD÷OÕ÷Õ� KL]PHWOHULQGHQ�
WRSOXP� WHPHOOL� UXK� VD÷OÕ÷Õ� KL]PHWOHULQH� JHoLú� V�UHFLQGH� RODQ�
7�UNL\H¶GH�IDDOL\HW�J|VWHUHQ�7RSOXP�5XK�6D÷OÕ÷Õ�0HUNH]OHULQ-
GHQ�KL]PHW�DODQ�KDVWDODUÕQ�YHULOHQ�KL]PHWOHUH�QH�|Oo�GH�X\XP�
VD÷ODGÕ÷ÕQÕ�GH÷HUOHQGLUPH\H�\|QHOLN�RODUDN�7�UNoH¶\H�X\XPOX-
OX÷X� VD÷ODQPÕú� JHoHUOL� YH� J�YHQLOLU� ELU� |OoHN� LKWL\DFÕQÕQ�
GR÷PDVÕ��]HULQH�JHUoHNOHúWLULOGL��/LWHUDW�UGH�X\XP��LODo�X\XPX�
YH\D�YHULOHQ�KL]PHWOHUH�X\XP�úHNOLQGH�LNL�IDUNOÕ�G�]H\GH�GH÷HU-
OHQGLULOPHNWHGLU�� øODo� X\XPXQX� GH÷HUOHQGLUHQ� |OoHNOHULQ� X]XQ�
V�UHGLU� YDUOÕ÷Õ� YH� NXOODQÕOGÕ÷Õ� ELOLQPHNWHGLU�� 0RULVN\�� *UHQ��
/HYLQH�'0��������WDUDIÕQGDQ�JHOLúWLULOHQ�0RULVN\�8\XP�gOoH÷L�
�08g�� YH� 7KRPSVRQ�� .XONDUQL�� 6HUJHMHZ� ������� WDUDIÕQGDQ�
JHOLúWLULOHQ�7ÕEEL�7HGDYL\H�8\XP�2UDQÕ�gOoH÷L�OLWHUDW�UGH�LODo�
X\XPXQX� GH÷HUOHQGLUPHNWH� HQ� VÕN� NXOODQÕODQ� |OoHNOHUGLU�� %X�
|OoHNOHULQ� \DQÕ� VÕUD� $NHU�� hVW�QVR\�� .X÷X�� <D]ÕFÕ� �������
WDUDIÕQGDQ�JHOLúWLUPLú�RODQ�3VLNRWLN�%R]XNOX÷X�2ODQ�+DVWDODUGD�
øODo� 7HGDYLVLQH� 8\XPVX]OX÷X� 'H÷HUOHQGLUPH� gOoH÷L
QLQ�
�ø78'g�� GH� ELUoRN� oDOÕúPDGD� NXOODQÕOGÕ÷Õ� J|U�OPHNWHGLU�
��������

.URQLN�UXKVDO�KDVWDOÕNODUGD�KL]PHW�X\XPXQX�ELU�|OoPH�DUDFÕ\OD�
GH÷HUOHQGLUHELOPHN� LoLQ� ELOLQHQ� LON� oDOÕúPD� ����� \ÕOÕQGD�
\DSÕOPÕúWÕU��5XK�VD÷OÕ÷Õ�KL]PHWOHULQLQ�\DQÕ�VÕUD�³*LULúNHQ�6RV\DO�
<DUGÕP� (NLSOHUL´� RODUDN� WDQÕPODQDQ� ³$VVHUWLYH� 2XWUHDFK�
7HDPV´� KL]PHWOHULQH� X\XPX� GD� |OoHQ� V|]� NRQXVX� oDOÕúPDGD�
7�UNoH¶\H� X\DUODPDVÕ� KHQ�]� \DSÕOPDPÕú� RODQ� ³(QJDJHPHQW�
0HDVXUH´� �(0�� |OoH÷L� +DOO�� 0HDGHQ�� 6PLWK�� -RQHV� �������
WDUDIÕQGDQ� JHOLúWLULOPLúWLU�� gOoHN�� UDQGHYX\D� NDWÕOÕP��
GDQÕúDQ�WHUDSLVW� HWNLOHúLPL�� LOHWLúLPH�DoÕNOÕN�� WHGDYLQLQ� ID\GDVÕ�

LOH�LOJLOL�GDQÕúDQ�DOJÕVÕ��WHGDYL�LOH�LúELUOL÷L��LODo�NXOODQPD�LVWH÷L�
JLEL�DOWÕ�DODQGD�KDVWD�X\XPXQX�7HUDSLVW�J|]�\OH�GH÷HUOHQGLUHQ�
���PDGGHOL�� �¶OL� OLNHUW� WLSL� ELU� |OoHNWLU� ������0HDGHQ��+DFNHU��
9LOOLHUV�� &DUERXUQH�� 3DJHW� ������� WDUDIÕQGDQ� JHOLúWLULOHQ� YH�
7�UNoH¶\H�X\DUODPDVÕ�KHQ�]�JHUoHNOHúWLULOPHPLú�RODQ�5HVLGHQ-
WLDO� 5HKDELOLWDWLRQ� (QJDJHPHQW� 6FDOH� �55(6�� |OoH÷L� GH� (0�
|OoH÷LQL� WHPHO� DODUDN� JHOLúWLULOHQ� �o� IDNW|UO�� YH� ���PDGGHGHQ�
ROXúDQ�ELU�|OoHNWLU��%X�|OoH÷LQ�GH�HYGH�UHKDELOLWDV\RQ�KL]PHWOHUL�
RODUDN�DGODQGÕUÕODELOHQ�³5HVLGHQWLDO�5HKDELOLWDWLRQ´�KL]PHWOHU-
LQH�\|QHOLN�X\XPX�|OoW�÷��EHOLUWLOPHNWHGLU�������(0�YH�55(6�
LOH� EHQ]HU� RODUDN� EX� DUDúWÕUPDGD� X\DUODPDVÕ� \DSÕODQ� 9ø78�
|OoH÷L�GH�NOLQLV\HQ�J|]�\OH�X\XPX�GH÷HUOHQGLUHQ�ELU�|OoHNWLU��
%X�|OoHNOHUGHQ�IDUNOÕ�RODUDN�KDVWDODUÕQ�NHQGL�X\XPODUÕQÕ�GH÷HU-
OHQGLUGLNOHUL� 6LQJK� 2¶%ULHQ� /HYHO� RI� (QJDJHPHQW� 6FDOH�
�62/(6�� |OoH÷L� LVH� ���PDGGHGHQ� ROXúDQ� ��¶OX� OLNHUW� WLSL� ELU�
|OoHNWLU��+HUKDQJL�ELU�YDND�\|QHWLFLVL�WDNLELQGH�ROPD\DQ�KDVWD-
ODU�LoLQ����VRUXOXN�YHUVL\RQX�GD�PHYFXW�ROGX÷X�EHOLUWLOPHNWHGLU�
������(0��55(6��62/(6�YH�EX�DUDúWÕUPD�NDSVDPÕQGD�GLO�JHoHU-
OL÷L� VD÷ODQDQ�� JHoHUOLN� YH� J�YHQLUOL÷L� GH÷HUOHQGLULOHQ� 6HUYLFH�
(QJDJHPHQW�6FDOH��6(6��|OoH÷L�DUDVÕQGD�7�UNoH¶\H�HQ�X\XPOX�
NXOODQÕODELOHFHN�|OoH÷LQ�6(6�ROGX÷X�|QJ|U�OP�úW�U��

Geçerlik 
<DSÕODQ� ')$� GH÷HUOHQGLUPHOHUL� QHWLFHVLQGH� HOGH� HGLOHQ�
506($��*),��$*),��505��11),�YH�&),�EXOJXODUÕ�GD�JHoHUOL�
YH�J�YHQLOLU�ELU�|OoPH�DUDFÕ�RODUDN�9ø78¶QXQ�NXOODQÕODELOHFH÷L-
QL� J|VWHUPHNWHGLU�� %XQXQ� \DQÕQGD�� OLWHUDW�UGH� X\XPX� |OoHQ�
|OoHNOHUGH� GR÷UXOD\ÕFÕ� IDNW|U� DQDOL]L� \DSÕOPDGÕ÷Õ� J|U�OPHNWH-
GLU��%X�GD�DUDúWÕUPDPÕ]ÕQ�J�oO��ELU�\DQÕ�RODUDN�GH÷HUOHQGLULOH-
ELOLU��

Güvenirlik
2ULMLQDO� |OoH÷LQ� &URQEDFK¶V�$OSKD� GH÷HULQLQ� ������� G|UW� DOW�
IDNW|U�Q�Q� &URQEDFK¶V� $OSKD� GH÷HUOHULQLQ� GH�� +D]ÕU� ROPD�
���������øúELUOL÷L����������<DUGÕP�DUDPD���������YH�øODo�8\XPX�
�������� úHNOLQGH� ROGX÷X� EHOLUWLOPHNWHGLU� ����� %X� DUDúWÕUPD�
NDSVDPÕQGD� \DSÕODQ� DQDOL]OHUGH� 9ø78¶QXQ� JHQHO� &URQEDFK¶V�
$OSKD� GH÷HUL¶QLQ� ������ RODUDN� EXOXQGX��$OW� |OoHNOHU� LoLQ� EX�
GH÷HUOHU�LVH�VÕUDVÕ\OD�+D]ÕU�2OPD�YH�øúELUOL÷L�LoLQ��������<DUGÕP�
$UDPD� LoLQ� ������ YH� øODo� 8\XPX� LoLQ� ������ úHNOLQGHGLU��
+L]PHWH� X\XPX� |OoHQ� GL÷HU� EHQ]HU� |OoHNOHULQ� &URQEDFK¶V�
$OSKD�GH÷HUOHUL�LVH�EHQ]HU�GH÷HUOHUGHGLU��(0�|OoH÷L�LoLQ��������
55(6�|OoH÷L�LoLQ�������62/(6¶LQ����PDGGHOLN�IRUPX�LoLQ�LVH�
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WDGÕU��%X�GH÷HU�������LOH������DUDOÕ÷ÕQGD�ROXS������������DUDOÕ÷ÕQ-
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ABSTRACT
Objective: 
:KHQ�SDWLHQW�DWWHQGDQFH�LV�ORZ��VHUYLFHV�WKDW�DUH�SURYLGHG�WR�SDWLHQWV�ZLWK�FKURQLF�PHQWDO�LOOQHVV�
PD\�UHVXOW�LQ�QRW�KDYLQJ�WKH�GHVLUHG�WUHDWPHQW�HIIHFW��VR�LW�LV�D�VLWXDWLRQ�WKDW�QHHGV�DWWHQWLRQ��7KH�
DLP� RI� WKLV� VWXG\�ZDV� WR� DVVHVV� WKH� YDOLGLW\� DQG� UHOLDELOLW\� RI� WKH� 6HUYLFH�(QJDJHPHQW� 6FDOH�
�6(6���WR�PHDVXUH�HQJDJHPHQW�ZLWK�FRPPXQLW\�PHQWDO�KHDOWK�VHUYLFHV��

Material and Methods: 
6WXG\� ZDV� FRPSOHWHG� ZLWK� WKH� VDPSOHV� RI� ���� FOLHQWV� GLDJQRVHG� ZLWK� VFKL]RSKUHQLD�� DQG�
IROORZHG�XS�DW�OHDVW�IRU�RQH�\HDU�LQ�D�&RPPXQLW\�0HQWDO�+HDOWK�&HQWHU�

&URQEDFK¶V�$OSKD�GH÷HULQLQ������RODUDN�EXOXQGX÷X�EHOLUWLOPHN-
WHGLU� ����� 8\XPXQ� YDND� \|QHWLFLOHUL� L]OHQLPL� LOH� GH÷HUOHQGLU-
LOPHVLQGHQ�GROD\Õ�JHoHUOLN�YH�J�YHQLUOL÷L�VD÷ODQDQ�|OoH÷H�³9DND�
<|QHWLFLOHUL� LoLQ� 7RSOXP� 5XK� 6D÷OÕ÷Õ� +L]PHWOHULQH� 8\XP�
gOoH÷L´� LVPL� YHULOGL�� gOoHNWH� \HU� DODQ� D\NÕUÕ� GH÷HUOHULQ�
DWÕOPDVÕQGDQ�VRQUD�����KDVWD\OD�LOJLOL�YHULOHULQ�GH÷HUOHQGLULOGL÷L�
EX� DUDúWÕUPDGD� NXOODQÕODQ� |OoH÷LQ� RULMLQDOLQGH� ��� VRUX� EXOXQ-
PDVÕQD�UD÷PHQ��X\JXODPD�HVQDVÕQGD�����VRUXGD�\HU�DODQ�³+DVWD�
DNWLI�RODUDN�\DUGÕP�DUDPÕ\RU´�LIDGHVLQLQ�X\JXOD\ÕFÕODU�WDUDIÕQ-
GDQ�DQODúÕOPDGÕ÷Õ�YH\D�PHYFXW�GXUXPGD�DNWLI�ELU�EHOLUWLVL�ROXS�
ROPDPDVÕ�JLEL�IDUNOÕ�DQODúÕODELOGL÷L�GH÷HUOHQGLULOGL÷LQGHQ�|OoHN-
WHQ�oÕNDUÕOGÕ��2ULMLQDO�|OoHNWHNL�����VRUXQXQ�DQDOL]�GÕúÕ�EÕUDNÕO-
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Tablo I: gOoH÷LQLQ�)DNW|U�'HVHQL��'LN�'|QG�UPH�

)DNW|U�\�N�GH÷HUOHUL�E�\�NO�N�DoÕVÕQGDQ�LQFHOHQGL÷LQGH�L\LGHQ�
P�NHPPHOH�GR÷UX�QLWHOHQGLULOHELOLU� ������$QDOL]�GÕúÕ�EÕUDNÕODQ�
VRUXGDQ�VRQUD�WHNUDUODQDQ�DQDOL]GH��IDNW|UOHULQ�WRSODP�YDU\DQVD�

Results: 
&RQILUPDWRU\�IDFWRU�DQDO\VLV�KDV�EHHQ�FDUULHG�RXW�IRU�FROOHFWHG�
GDWD��5HOLDELOLW\�PHDVXUHPHQWV�ZHUH� FDUULHG� RXW�ZLWK� LQWHUQDO�
FRQVLVWHQF\� DQG� WHVW�UHWHVW� PHDVXUHPHQWV�� $FFRUGLQJ� WR� WKH�
FRQILUPDWRU\� IDFWRU� DQDO\VLV�� WKH� VFDOH� KDV� DFFHSWDEOH� YDOXHV��
7KH� WRWDO�&URQEDFK
V�$OSKD�YDOXH� RI� WKH� VFDOH�ZDV� ������ DQG�
WHVW�UHWHVW�FRUUHODWLRQ�YDOXH��U��ZDV�������

Conclusion: 
7KH� ILQGLQJV� VKRZ� WKDW� WKH� 7XUNLVK� YHUVLRQ� RI� WKH� 6HUYLFH�
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ùL]RIUHQL�� EH\LQ� JHOLúLPLQL� HWNLOH\HQ�� NDUPDúÕN� ELU� JHQHWLN� YH�
Q|UREL\RORMLN�DUND�SODQD�VDKLS��NURQLN�ELU�SVLNL\DWULN�ER]XNOXN-
WXU��3VLNRWLN�EHOLUWLOHU��PRWLYDV\RQHO�YH�ELOLúVHO�LúOHY�ER]XNOXN-
ODUÕQÕQ� ELU� NRPELQDV\RQX� RODUDN� LIDGH� HGLOLU�� %|OJHVHO�
IDUNOÕOÕNODU�YH�NHQWOHúPH�QHGHQL\OH�IDUNOÕOÕN�J|VWHUPHNOH�ELUOLNWH�
úL]RIUHQLQLQ�\DúDP�ER\X�\D\JÕQOÕ÷Õ�\DNODúÕN�RODUDN����RODUDN�
EHOLUWLOPHNWHGLU������+DVWDOÕN��WHNUDUOD\DQ�KDVWDQH\H�\DWÕú�JHUHN-
WLUHQ� FLGGL� YDNDODUGDQ�� WHN� ELU� KDVWDOÕN� G|QHPLQL� WDP�
UHPLV\RQXQ�L]OHGL÷L�YDNDODUD�NDGDU�IDUNOÕ�ELU�VRQ�GXUXP�\HOSD��
]HVLQH� VDKLSWLU�� 6RV\RGHPRJUDILN� IDNW|UOHU�� NOLQLN� YH� WHGDYL�
|]HOOLNOHUL� LOH� VRV\RHNRQRPLN� GH÷LúNHQOHU� GkKLO� ROPDN� �]HUH�
oHúLWOL�IDNW|UOHU�úL]RIUHQLQLQ�VH\ULQL�HWNLOH\HELOPHNWHGLU��ùL]RI-
UHQLGH� IRQNVL\RQHO� VRQXo� KHGHIOH\HQ� WHUDS|WLN� P�GDKDOHOHULQ�
|QFHOLNOL�|QHPL�YDUGÕU��)DUPDNRWHUDSL��SVLNRVRV\DO�P�GDKDOHOHU�
YH�oHYUHVHO�NRúXOODUÕ�LoHUHQ�HQWHJUH�YH�oRN�\|QO��ELU�\DNODúÕP�
úL]RIUHQLGH� VRQXFX� L\LOHúWLUHELOLU�� %X� ED÷ODPGD�� SVLNRVRV\DO�
P�GDKDOHOHULQ� NDQÕWD� GD\DOÕ� ELU� X\JXODPD� RODUDN� úL]RIUHQLQLQ�
VWDQGDUW� WHGDYLVLQLQ� ELU� SDUoDVÕ� KDOLQH� JHWLULOPHVL� JHUHNWL÷L�
EHOLUWLOPHNWHGLU�����

ùL]RIUHQL� LOH� LOLúNLOL� ROXPVX]� EHOLUWLOHU� �PRWLYDV\RQ� YH� LIDGH�
D]DOPDVÕ�JLEL��|QHPOL�ELU�VRUXQGXU��<HWHUOL�WHGDYL��\DúDP�NDOLWH-
VL� YH� WRSOXPD� NDWÕOÕP� DoÕVÕQGDQ� |QHPOL� LOHUOHPH� DQODPÕQD�
JHOHFHNWLU������øúOHYVHOOLN�YH�\DúDP�NDOLWHVL��W�P�WÕEEL�GXUXPODU-
GD� NULWLN� VRQXo� J|VWHUJHOHUL� RODUDN� NDEXO� HGLOPHNWHGLU� �����
+DVWDOÕN�LOH�LOLúNLOL�NOLQLN�GH÷LúNHQOHULQ�YH�Q|URELOLúVHO�IDNW|UOHU-
LQ� úL]RIUHQL� ER]XNOXNODUÕQGD� SVLNRVRV\DO� WHGDYLOHUH� X\XPX�
HWNLOHGL÷L��D\QÕ�]DPDQGD�oRFXNOXN�oD÷Õ�IL]LNVHO�N|W�\H�NXOODQÕP�
|\N�V���KDNODUÕ�NRQXVXQGD�ELOJL�HNVLNOL÷L��]D\ÕI�WHGDYL�Lú�ELUOL÷L�
YH�ED]Õ�NLúLOLN�|]HOOLNOHULQLQ�GH�WHGDYL�X\XPXQGD�HWNLOL�ROGX÷X�
ELOGLULOPHNWHGLU�����

+L]PHWH� X\XP�� RUWDN� ELU� NOLQLN� YH� IRQNVL\RQHO� L\LOHúPH�
KHGHILQGH�WHGDYLQLQ�NDEXO���WHUDS|WLN�X\XP�YH�LúELUOL÷LQL�LoHUHQ�
oRN� IDNW|UO�� ELU� V�UHo� RODUDN� WDQÕPODQDELOLU� ����� +DVWDODUÕQ�
VXQXODQ�KL]PHWOHUH�X\XPXQXQ�]D\ÕI�ROPDVÕQÕQ�WHGDYL�EDúDUÕVÕQÕ�
ROXPVX]� HWNLOHGL÷L� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� EX� X\XPX� GH÷HU-
OHQGLUPHQLQ�|QHPL�RUWD\D�oÕNPDNWDGÕU������7RSOXP�UXK�VD÷OÕ÷Õ�
KL]PHWOHUL� �ONHPL]� |]HOLQGH� SVLNRORJ�� VRV\DO� KL]PHW� X]PDQÕ��
KHPúLUH�YH�HUJRWHUDSLVWOHULQ�YDND�\|QHWLFLVL�RODUDN�J|UHY�DOGÕ÷Õ�

7RSOXP� 5XK� 6D÷OÕ÷Õ� 0HUNH]OHULQGH� \�U�W�OPHNWHGLU�� 9DND�
\|QHWLFLOL÷L�� KHU� NURQLN� UXKVDO� KDVWDOÕ÷D� VDKLS� ELUH\LQ� WHGDYL�
V�UHFLQGH� |QFHOLNOL� WHGDYL� GDQÕúPDQÕ� RODUDN� J|UHY� DOPD\Õ� YH�
KDVWDOÕN� V�UHFLQLQ� KHU� \|Q�\OH� WDNLELQL� NDSVD\DQ� JHQLú� ELU�
KL]PHW�VXQXPXQX�NDSVDU��hONHPL]GH�WRSOXP�WHPHOOL�UXK�VD÷OÕ÷Õ�
PRGHOL\OH� \HQLGHQ� úHNLOOHQHQ� UXK� VD÷OÕ÷Õ� KL]PHWOHULQGH� KDVWD-
ODUÕQ� YHULOHQ� EX� KL]PHWOHUH� QH� NDGDU� X\XP� VD÷ODGÕ÷ÕQÕ� |OoHQ��
7�UNoH¶\H� X\XPOXOX÷X� VD÷ODQPÕú� ELU� GH÷HUOHQGLUPH� DUDFÕQÕQ�
ROPDGÕ÷Õ�ELOLQPHNWHGLU��%X�DUDúWÕUPDGD��JHUHN�ELOLPVHO�DUDúWÕU-
PDODUGD� JHUHNVH� UXK� VD÷OÕ÷Õ� KL]PHWL� VXQXFXODUÕQÕQ� YDND�
\|QHWLPL� V�UHFLQGH� NXOODQÕPODUÕQGD� \DUDUOÕ� RODELOHFH÷L�
G�ú�Q�OHQ�9ø78¶QXQ�7�UNoH¶\H�X\XPX�VD÷ODQDUDN�JHoHUOLN�YH�
J�YHQLUOL÷L�LUGHOHQPLúWLU�����
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$UDúWÕUPDQÕQ�DPDFÕ��KDVWDODUÕQ�WRSOXP�UXK�VD÷OÕ÷Õ�KL]PHWOHULQH�
NDWÕOÕPÕ�|OoPHN�LoLQ�9DND�<|QHWLFLOHUL�LoLQ�7RSOXP�5XK�6D÷OÕ÷Õ�
+L]PHWOHULQH� 8\XP� gOoH÷L
QLQ� �9ø78�� JHoHUOLOLN� YH� J�YHQL��
OLUOL÷LQL�GH÷HUOHQGLUPHNWLU�
%X� DUDúWÕUPD� ELU� |OoHN� X\DUODPD� JHoHUOLN� J�YHQLUOLN�
oDOÕúPDVÕGÕU�� $UDúWÕUPD� |UQHNOHPL� +LWLW� hQLYHUVLWHVL� dRUXP�
(URO�2OoRN�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�7RSOXP�5XK�6D÷OÕ÷Õ�
0HUNH]LQGH� �7560�� ,&'���� WDQÕ� NULWHUOHULQH� ùL]RIUHQL� WDQÕVÕ�
DODQ� YH� HQ� D]� ELU� \ÕOGÕU� KL]PHW� DODQ� DNWLI� WDNLS� DOWÕQGDNL� ����
KDVWDGDQ� ROXúWXUXOGX�� øVWDWLVWLNVHO� DQDOL]OHUGH� D\NÕUÕ� GH÷HU�
ROGX÷X�WHVSLW�HGLOHQ�\HGL�KDVWD�YHUL�VHWLQGHQ�oÕNDUÕODUDN�DUDúWÕU-
PD� ���� KDVWD� LOH� WDPDPODQGÕ�� $UDúWÕUPDGD� NXOODQÕODQ� |OoHN�
PHUNH]GH� YDND� \|QHWLFLVL� RODUDN� J|UHY� \DSDQ� �o� KHPúLUH�� ELU�
SVLNRORJ� YH� ELU� HUJRWHUDSLVW� WDUDIÕQGDQ� X\JXODQGÕ�� +HU� YDND�
\|QHWLFLVLQLQ�� WDNLEL� DOWÕQGD� EXOXQDQ� KDVWDODUÕQ� 7560�
KL]PHWOHULQH� JHQHO� RODUDN� X\XPX� LOH� LOJLOL� L]OHQLPLQL� GH÷HU-
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GH÷HUL�S������RODUDN�NDEXO�HGLOGL��gOo�POHU� LNL�D\�VRQUDVÕQGD�
D\QÕ�KDVWDODU�LoLQ�WHNUDUODQGÕ��

7�UNoH¶\H�8\DUODPD�øúOHPL
gOoHN� DUDúWÕUPD� HNLEL� �\HOHULQFH� ED÷ÕPVÕ]� RODUDN� 7�UNoH¶\H�
oHYULOPLú��RUWDN�ELU�oHYLUL�PHWQL�ROXúWXUXODUDN�DODQÕQGD�X]PDQ�
G|UW�DNDGHPLV\HQGHQ�J|U�ú�DOÕQPÕúWÕU��$OÕQDQ�X]PDQ�J|U�úOHUL�
GR÷UXOWXVXQGD� |OoHN� PDGGHOHUL� UHYL]H� HGLOPLú� YH� EHú�
X\JXOD\ÕFÕQÕQ����KDVWD�LoLQ�|Q�X\JXODPD�\DSPDVÕ�VD÷ODQPÕúWÕU��
8\JXOD\ÕFÕODU� WDUDIÕQGDQ� \DSÕODQ� JHUL� ELOGLULP� GR÷UXOWXVXQGD�
|OoH÷H� VRQ� úHNOL� YHULOHUHN� |OoHN� PDGGHOHULQLQ� ELU� GLO� ELOLPFL�
WDUDIÕQGDQ� WHNUDU� øQJLOL]FH\H� oHYLULVL� \DSWÕUÕOPÕú� YH� DUDúWÕUPD�
HNLELQFH� RULMLQDOL� LOH� \DSÕODQ� NDUúÕODúWÕUPD� LOH� |OoH÷H� VRQ� KDOL�
YHULOPLúWLU�

9HUL�7RSODPD�$UDoODUÕ
9DND�<|QHWLFLOHUL�LoLQ�7RSOXP�5XK�6D÷OÕ÷Õ�+L]PHWOHULQH�
8\XP�gOoH÷L�9ø78�
7DLW�/��%LUFKZRRG�0��7URZHU�3���������WDUDIÕQGDQ�JHOLúWLULOHQ�YH�
2ULMLQDO� DGÕ� ³6HUYLFH� (QJDJHPHQW� 6FDOH´� RODQ� |OoHN�� YDND�
\|QHWLFLOHULQLQ� KDVWDODUÕQ� JHQHO� X\XPX� LOH� LOJLOL� L]OHQLPOHULQL�
GH÷HUOHQGLUPHNWH�ROXS����VRUXOXN�|OoH÷LQ�+D]ÕU�ROPD����VRUX���
øúELUOL÷L����VRUX���<DUGÕP�DUDPD����VRUX��YH�øODo�8\XPX����VRUX��
úHNOLQGH�EHOLUWLOHQ�G|UW�DOW�|OoH÷L�EXOXQPDNWDGÕU��gOoH÷LQ�JHQHO�

\DSWÕNODUÕ� NDWNÕ� 7DEOR� ,,¶GH� \HU� DOPDNWDGÕU�� 7RSODP� YDU\DQVD�
IDNW|UOHULQ�\DSWÕ÷Õ�NDWNÕODU�LVH�VÕUDVÕ\OD���������������������YH�
�������� RODUDN� EHOLUOHQGL��7RSODP� NDWNÕ� GD��� ������� RODUDN�
JHUoHNOHúWL�

Tablo II:  $QDOL]� 'ÕúÕ� %ÕUDNÕODQ� 6RUXGDQ� 6RQUD�9ø78¶QXQ� )DNW|U�<DSÕODUÕ��
*�YHQLOLUOLN� EXOJXODUÕ�� $OW� )DNW|UOHULQLQ� 7HVW�7HNUDU� 7HVW� 3XDQ� .RUHODV\RQ�
GH÷HUOHUL

0DGGH�$\ÕUW�HGLFLOL÷L��
$OW�IDNW|U�YH�WRSODP�SXDQODUÕQÕQ�D\ÕUW�HGLFLOLNOHUL�ED÷ÕPVÕ]�JUXS�
W�WHVWL�LOH�EHOLUOHQGL��hVW�����YH�DOW����¶OLN�JUXSODUÕQ�DULWPHWLN�
RUWDODPDODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN� ROXS� ROPDGÕ÷ÕQÕ� WHVSLW�
HWPHN�DPDFÕ\OD�\DSÕODQ�DQDOL]OHUGH�W�P�JUXSODU�LoLQ�IDUNOÕOÕNODU�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQGX��S���������)DUNOÕOÕNODUÕQ��VW�
���¶OLN� JUXSODU� WDUDIÕQGD� JHUoHNOHúWL÷L� J|U�OG��� (OGH� HGLOHQ�
VRQXoODU� |OoHNWH� \HU� DODQ� �o� IDNW|U�Q� YH� WRSODP� |OoHN�
SXDQODUÕQÕQ�D\ÕUW�HGLFL�ROGX÷XQX�J|VWHUPHNWHGLU��

'R÷UXOD\ÕFÕ�)DNW|U�$QDOL]L��')$���
506($� �5RRW� 0HDQ� 6TXDUH� (UURU� RI� $SSUR[LPDWLRQ��� *),�
�*RRGQHVV�RI�ILW�,QGH[���$*),��$GMXVWHG�*RRGQHVV�RI�ILW�,QGH[���
505� �5RRW� 0HDQ� 6TXDUH� 5HVLGXDOV��� 11),� �1RQ�QRUPHG� ILW�
,QGH[�� YH� &),� �&RPSDUDWLYH� )LW� ,QGH[�� X\XP� |Oo�WOHUL�
NXOODQÕODUDN� JHUoHNOHúWLULOHQ� \DSÕ� JHoHUOLOL÷L� DQDOL]OHULQGH� HOGH�
HGLOHQ� EXOJXODU� L\L� ELU� X\XP� VD÷ODQGÕ÷ÕQÕ� J|VWHUGL�� 506($�
LQFHOHQGL÷LQGH�LVH�������úHNOLQGH�ELU�GH÷HU�WHVSLW�HGLOGL��506($�
GH÷HULQLQ� GH� ����¶GHQ� N�o�N� ROPDVÕQÕQ� X\XPXQ� L\L� ROGX÷X�
\|Q�QGH� GH÷HUOHQGLULOHELOHFH÷L� EHOLUWLOPHNWHGLU� ������ %XOGX÷X-
PX]�EX�GH÷HU�VÕQÕUGD�ROGX÷XQGDQ�NDEXO�HGLOHELOLU�ELU�GH÷HU�RODUDN�
\RUXPODQDELOLU��(OGH�HGLOHQ�EXOJXODUGD�*),���������$*),���������
6WDQGDUGL]H�HGLOPLú�505�X\XP�LQGHNVL���������1),���������&),��
������RODUDN�EHOLUOHQGL��(OGH�HGLOHQ�EX�VRQXoODUD�J|UH�*),��$*),��
11),�YH�&),�GH÷HUOHUL�����¶ÕQ��]HULQGH�YH�����¶D�\DNÕQ��505�
GH÷HULQLQ�LVH�����¶LQ�DOWÕQGD�ROPDVÕQÕQ�X\XP�DoÕVÕQGDQ�L\L�ROGX÷X�
EHOLUWLOPHNWHGLU� ��������� %X� VRQXoODU� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�
|OoH÷LQ�NDEXO�HGLOHELOLU�QLWHOLNWH�ROGX÷X� LIDGH�HGLOHELOLU�� �$\UÕFD�
|OoH÷LQ� &KL�6TXDUH� �Ȥð�� GH÷HUL� ��������� VG� GH÷HUL� ���Ȥð�VG�
RUDQÕQÕQ�LVH����������� ������ROGX÷X�RODUDN�WHVSLW�HGLOPLúWLU��%X�
GH÷HULQ� �¶�Q� DOWÕQGD� ROPDVÕQÕQ� X\XPXQ� P�NHPPHO� ROGX÷X�
úHNOLQGH� \RUXPODQDELOHFH÷L� EHOLUWLOPHNWHGLU� ������ 'R÷UXOD\ÕFÕ�
IDNW|U�DQDOL]L�VRQXoODUÕ�ùHNLO��¶GH�\HU�DOPDNWDGÕU�

*�YHQLUOLN�DQDOL]LQH�LOLúNLQ�EXOJXODU��
9ø78¶QXQ�JHQHO�&URQEDFK¶V�$OSKD�J�YHQLUOLN�NDWVD\ÕVÕQÕQ�������
ROGX÷X�EHOLUOHQGL��%X�EXOJX��|OoH÷LQ�\�NVHN�GHUHFHGH�J�YHQLOLU�
ROGX÷XQX�J|VWHUGL��$\UÕFD�|OoH÷LQ��o�DOW�IDNW|U�QH�DLW�&URQEDFK�
$OSKD�GH÷HUOHULQH�EDNÕOGÕ÷ÕQGD�GD�RUWD�\�NVHN�G�]H\GH�J�YHQLOLU�
ROGX÷X�VRQXFXQD�XODúÕOGÕ�������9ø78¶\D�LOLúNLQ�NRUHODV\RQ�PDWUL-
VL�7DEOR�,,,¶GH�J|VWHULOPLúWLU�

Tablo III: gOoH÷LQ�$OW�)DNW|UOHULQLQ�.RUHODV\RQ�PDWULVL

ùHNLO����')$�6RQXoODUÕ

+D]ÕU�2OPD�YH�øúELUOL÷L��<DUGÕP�$UDPD�YH�øODo�8\XPX�)DNW|UOHUL�
DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� EXOXQXS� EXOXQPDGÕ÷ÕQÕ� EHOLUOHPHN�
DPDFÕ\OD�\DSÕODQ�3HDUVRQ�dDUSÕP�0RPHQW�.RUHODV\RQ�DQDOL]L�

VRQXFXQGD� IDNW|UOHU� DUDVÕQGD� SR]LWLI� \|QGH� DQODPOÕ� ELU� LOLúNL�
ROGX÷X�EHOLUOHQGL��%X�LOLúNLOHU�HQ�\�NVHN�+D]ÕU�2OPD�YH�øúELUOL÷L�
IDNW|U��LOH�øODo�8\XPX�IDNW|U��DUDVÕQGDGÕU��U �������S��������(Q�
G�ú�N� LOLúNL� GH�<DUGÕP�$UDPD� IDNW|U�� LOH� øODo�8\XPX� IDNW|U��
DUDVÕQGD� G�]H\LQGH� JHUoHNOHúWL� �U ������� S�������� (OGH� HGLOHQ�
VRQXoODU�\DSÕ�JHoHUOLOL÷L�DoÕVÕQGDQ�|QHPOLGLU�

7HNUDU��WHVW�NRUHODV\RQX�
øNL� D\� DUD\OD� X\JXODQDQ� |OoH÷LQ� W�P�Q�Q� YH� DOW� IDNW|UOHULQLQ�
WHVW�UHWHVW� J�YHQLUOLN� NDWVD\ÕODUÕ� 3HDUVRQ� 0RPHQWOHU� dDUSÕPÕ�
.RUHODV\RQX�LOH�GH÷HUOHQGLULOGL��gOoH÷LQ�JHQHO�WHVW�±�WHNUDU�WHVW�
NRUHODV\RQ� GH÷HUL�U�� ������� +D]ÕU� 2OPD� YH� øúELUOL÷L�� <DUGÕP�
$UDPD��øODo�8\XPX�DOW�|OoHNOHULQLQ�WHVW�±�WHNUDU�WHVW�NRUHODV\RQ�
GH÷HUL� LVH� VÕUDVÕ\OD� ������� ������� ������ RODUDN� EXOXQGX��+D]ÕU�
2OPD�YH� øúELUOL÷L��<DUGÕP�$UDPD�YH� øODo�8\XPX�)DNW|UOHULQLQ�
WHVW±WHNUDU�WHVW�SXDQODUÕ�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�SR]LWLI�\|QGH�
DQODPOÕ� ELU� LOLúNL� ROGX÷X� VDSWDQGÕ�� (OGH� HGLOHQ� EXOJXODU� DQDOL]�
HGLOGL÷LQGH�|OoH÷LQ�,&&�GH÷HULQLQ�������RODUDN�WHVSLW�HGLOGL��øo�
WXWDUOÕOÕN� LVH��ELU�VRQXo�|Oo�P�Q�Q�KRPRMHQ�ROXS�ROPDPDVÕ� LOH�
LOLúNLOLGLU��øo�WXWDUOÕOÕ÷Õ�³&URQEDFK¶V�$OSKD´�LOH�GH÷HUOHQGLULOPHN-
WHGLU��gOoH÷LQ�Lo�WXWDUOÕOÕN�&URQEDFK¶V�$OSKD�GH÷HUL�������RODUDN�
KHVDSODQGÕ� �W �������� S �������� $OSKD� GH÷HULQLQ� ����¶QLQ�
�]HULQGH� ROPDVÕ� Lo� WXWDUOÕOÕ÷ÕQ� \�NVHN� ROGX÷XQX� J|VWHULU�� 7HVW�
WHNUDU�WHVW�J�YHQLOLUOL÷L� LoLQ� LNL� WHVWLQ� WRSODP�SXDQ�RUWDODPDODUÕ�
�ED÷ÕPOÕ� JUXSWD� W� WHVWL�� LOH� NDUúÕODúWÕUÕOGÕ� YH� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�IDUN�EXOXQPDGÕ��S!�������

7$57,ù0$
%X� DUDúWÕUPD�� KDVWDQH� PRGHOOL� UXK� VD÷OÕ÷Õ� KL]PHWOHULQGHQ�
WRSOXP� WHPHOOL� UXK� VD÷OÕ÷Õ� KL]PHWOHULQH� JHoLú� V�UHFLQGH� RODQ�
7�UNL\H¶GH�IDDOL\HW�J|VWHUHQ�7RSOXP�5XK�6D÷OÕ÷Õ�0HUNH]OHULQ-
GHQ�KL]PHW�DODQ�KDVWDODUÕQ�YHULOHQ�KL]PHWOHUH�QH�|Oo�GH�X\XP�
VD÷ODGÕ÷ÕQÕ�GH÷HUOHQGLUPH\H�\|QHOLN�RODUDN�7�UNoH¶\H�X\XPOX-
OX÷X� VD÷ODQPÕú� JHoHUOL� YH� J�YHQLOLU� ELU� |OoHN� LKWL\DFÕQÕQ�
GR÷PDVÕ��]HULQH�JHUoHNOHúWLULOGL��/LWHUDW�UGH�X\XP��LODo�X\XPX�
YH\D�YHULOHQ�KL]PHWOHUH�X\XP�úHNOLQGH�LNL�IDUNOÕ�G�]H\GH�GH÷HU-
OHQGLULOPHNWHGLU�� øODo� X\XPXQX� GH÷HUOHQGLUHQ� |OoHNOHULQ� X]XQ�
V�UHGLU� YDUOÕ÷Õ� YH� NXOODQÕOGÕ÷Õ� ELOLQPHNWHGLU�� 0RULVN\�� *UHQ��
/HYLQH�'0��������WDUDIÕQGDQ�JHOLúWLULOHQ�0RULVN\�8\XP�gOoH÷L�
�08g�� YH� 7KRPSVRQ�� .XONDUQL�� 6HUJHMHZ� ������� WDUDIÕQGDQ�
JHOLúWLULOHQ�7ÕEEL�7HGDYL\H�8\XP�2UDQÕ�gOoH÷L�OLWHUDW�UGH�LODo�
X\XPXQX� GH÷HUOHQGLUPHNWH� HQ� VÕN� NXOODQÕODQ� |OoHNOHUGLU�� %X�
|OoHNOHULQ� \DQÕ� VÕUD� $NHU�� hVW�QVR\�� .X÷X�� <D]ÕFÕ� �������
WDUDIÕQGDQ�JHOLúWLUPLú�RODQ�3VLNRWLN�%R]XNOX÷X�2ODQ�+DVWDODUGD�
øODo� 7HGDYLVLQH� 8\XPVX]OX÷X� 'H÷HUOHQGLUPH� gOoH÷L
QLQ�
�ø78'g�� GH� ELUoRN� oDOÕúPDGD� NXOODQÕOGÕ÷Õ� J|U�OPHNWHGLU�
��������

.URQLN�UXKVDO�KDVWDOÕNODUGD�KL]PHW�X\XPXQX�ELU�|OoPH�DUDFÕ\OD�
GH÷HUOHQGLUHELOPHN� LoLQ� ELOLQHQ� LON� oDOÕúPD� ����� \ÕOÕQGD�
\DSÕOPÕúWÕU��5XK�VD÷OÕ÷Õ�KL]PHWOHULQLQ�\DQÕ�VÕUD�³*LULúNHQ�6RV\DO�
<DUGÕP� (NLSOHUL´� RODUDN� WDQÕPODQDQ� ³$VVHUWLYH� 2XWUHDFK�
7HDPV´� KL]PHWOHULQH� X\XPX� GD� |OoHQ� V|]� NRQXVX� oDOÕúPDGD�
7�UNoH¶\H� X\DUODPDVÕ� KHQ�]� \DSÕOPDPÕú� RODQ� ³(QJDJHPHQW�
0HDVXUH´� �(0�� |OoH÷L� +DOO�� 0HDGHQ�� 6PLWK�� -RQHV� �������
WDUDIÕQGDQ� JHOLúWLULOPLúWLU�� gOoHN�� UDQGHYX\D� NDWÕOÕP��
GDQÕúDQ�WHUDSLVW� HWNLOHúLPL�� LOHWLúLPH�DoÕNOÕN�� WHGDYLQLQ� ID\GDVÕ�

LOH�LOJLOL�GDQÕúDQ�DOJÕVÕ��WHGDYL�LOH�LúELUOL÷L��LODo�NXOODQPD�LVWH÷L�
JLEL�DOWÕ�DODQGD�KDVWD�X\XPXQX�7HUDSLVW�J|]�\OH�GH÷HUOHQGLUHQ�
���PDGGHOL�� �¶OL� OLNHUW� WLSL� ELU� |OoHNWLU� ������0HDGHQ��+DFNHU��
9LOOLHUV�� &DUERXUQH�� 3DJHW� ������� WDUDIÕQGDQ� JHOLúWLULOHQ� YH�
7�UNoH¶\H�X\DUODPDVÕ�KHQ�]�JHUoHNOHúWLULOPHPLú�RODQ�5HVLGHQ-
WLDO� 5HKDELOLWDWLRQ� (QJDJHPHQW� 6FDOH� �55(6�� |OoH÷L� GH� (0�
|OoH÷LQL� WHPHO� DODUDN� JHOLúWLULOHQ� �o� IDNW|UO�� YH� ���PDGGHGHQ�
ROXúDQ�ELU�|OoHNWLU��%X�|OoH÷LQ�GH�HYGH�UHKDELOLWDV\RQ�KL]PHWOHUL�
RODUDN�DGODQGÕUÕODELOHQ�³5HVLGHQWLDO�5HKDELOLWDWLRQ´�KL]PHWOHU-
LQH�\|QHOLN�X\XPX�|OoW�÷��EHOLUWLOPHNWHGLU�������(0�YH�55(6�
LOH� EHQ]HU� RODUDN� EX� DUDúWÕUPDGD� X\DUODPDVÕ� \DSÕODQ� 9ø78�
|OoH÷L�GH�NOLQLV\HQ�J|]�\OH�X\XPX�GH÷HUOHQGLUHQ�ELU�|OoHNWLU��
%X�|OoHNOHUGHQ�IDUNOÕ�RODUDN�KDVWDODUÕQ�NHQGL�X\XPODUÕQÕ�GH÷HU-
OHQGLUGLNOHUL� 6LQJK� 2¶%ULHQ� /HYHO� RI� (QJDJHPHQW� 6FDOH�
�62/(6�� |OoH÷L� LVH� ���PDGGHGHQ� ROXúDQ� ��¶OX� OLNHUW� WLSL� ELU�
|OoHNWLU��+HUKDQJL�ELU�YDND�\|QHWLFLVL�WDNLELQGH�ROPD\DQ�KDVWD-
ODU�LoLQ����VRUXOXN�YHUVL\RQX�GD�PHYFXW�ROGX÷X�EHOLUWLOPHNWHGLU�
������(0��55(6��62/(6�YH�EX�DUDúWÕUPD�NDSVDPÕQGD�GLO�JHoHU-
OL÷L� VD÷ODQDQ�� JHoHUOLN� YH� J�YHQLUOL÷L� GH÷HUOHQGLULOHQ� 6HUYLFH�
(QJDJHPHQW�6FDOH��6(6��|OoH÷L�DUDVÕQGD�7�UNoH¶\H�HQ�X\XPOX�
NXOODQÕODELOHFHN�|OoH÷LQ�6(6�ROGX÷X�|QJ|U�OP�úW�U��

Geçerlik 
<DSÕODQ� ')$� GH÷HUOHQGLUPHOHUL� QHWLFHVLQGH� HOGH� HGLOHQ�
506($��*),��$*),��505��11),�YH�&),�EXOJXODUÕ�GD�JHoHUOL�
YH�J�YHQLOLU�ELU�|OoPH�DUDFÕ�RODUDN�9ø78¶QXQ�NXOODQÕODELOHFH÷L-
QL� J|VWHUPHNWHGLU�� %XQXQ� \DQÕQGD�� OLWHUDW�UGH� X\XPX� |OoHQ�
|OoHNOHUGH� GR÷UXOD\ÕFÕ� IDNW|U� DQDOL]L� \DSÕOPDGÕ÷Õ� J|U�OPHNWH-
GLU��%X�GD�DUDúWÕUPDPÕ]ÕQ�J�oO��ELU�\DQÕ�RODUDN�GH÷HUOHQGLULOH-
ELOLU��

Güvenirlik
2ULMLQDO� |OoH÷LQ� &URQEDFK¶V�$OSKD� GH÷HULQLQ� ������� G|UW� DOW�
IDNW|U�Q�Q� &URQEDFK¶V� $OSKD� GH÷HUOHULQLQ� GH�� +D]ÕU� ROPD�
���������øúELUOL÷L����������<DUGÕP�DUDPD���������YH�øODo�8\XPX�
�������� úHNOLQGH� ROGX÷X� EHOLUWLOPHNWHGLU� ����� %X� DUDúWÕUPD�
NDSVDPÕQGD� \DSÕODQ� DQDOL]OHUGH� 9ø78¶QXQ� JHQHO� &URQEDFK¶V�
$OSKD� GH÷HUL¶QLQ� ������ RODUDN� EXOXQGX��$OW� |OoHNOHU� LoLQ� EX�
GH÷HUOHU�LVH�VÕUDVÕ\OD�+D]ÕU�2OPD�YH�øúELUOL÷L�LoLQ��������<DUGÕP�
$UDPD� LoLQ� ������ YH� øODo� 8\XPX� LoLQ� ������ úHNOLQGHGLU��
+L]PHWH� X\XPX� |OoHQ� GL÷HU� EHQ]HU� |OoHNOHULQ� &URQEDFK¶V�
$OSKD�GH÷HUOHUL�LVH�EHQ]HU�GH÷HUOHUGHGLU��(0�|OoH÷L�LoLQ��������
55(6�|OoH÷L�LoLQ�������62/(6¶LQ����PDGGHOLN�IRUPX�LoLQ�LVH�
���������PDGGHOLN� IRUPX� LoLQ� LVH������ROGX÷X�EHOLUWLOPHNWHGLU�
��������

Test-tekrar test
2ULMLQDO�|OoH÷LQ�WHVW�±�WHNUDU�WHVW�NRUHODV\RQ�GH÷HUOHUL�ELOLQPHP-
HNOH� ELUOLNWH�� 'H÷HUOHQGLULFL� DUDVÕ� J�YHQLOLUOLN� �,QWHU�UDWHU�
UHOLDELOLW\�� GH÷HUOHULQLQ� ����� LOH� ����� DUDOÕ÷ÕQGD� GH÷LúWL÷L�
EHOLUWLOPHNWHGLU�� )DNDW� EX� VRQXoODU� NDUúÕODúWÕUPD� \DSPDN� LoLQ�
X\JXQ�GH÷LOGLU��7HVW�WHNUDU�WHVW�J�YHQLUOL÷L�GH÷HUOHQGLUPHN�LoLQ�
,QWUDFODVV� &RUUHODWLRQ� &RHIILFLHQW� �,&&�� GH÷HUL� NXOODQÕOPDN-
WDGÕU��%X�GH÷HU�������LOH������DUDOÕ÷ÕQGD�ROXS������������DUDOÕ÷ÕQ-
GDNL�GH÷HUOHU�J�YHQLUOLN�DoÕVÕQGDQ�L\L�RODUDN�\RUXPODQPDNWDGÕU��
%X� DUDúWÕUPD� NDSVDPÕQGD� 7�UNoH¶\H� X\DUODQDQ� |OoH÷LQ� ,&&�
GH÷HULQLQ� ������ RODUDN� WHVSLW� HGLOGL��%X� GH÷HULQ� GH� L\L� RODUDN�

���

gOo�P�+ø��YH�DUN� $NG�7ÕS�'�����������

\RUXPODQDELOHFH÷L�G�ú�Q�OPHNWHGLU��gOoH÷LQ�D\UÕFD�JHQHO�WHVW�±�
WHNUDU�WHVW�NRUHODV\RQ�GH÷HUL�U���������+D]ÕU�2OPD�YH�øúELUOL÷L��
<DUGÕP�$UDPD�� øODo�8\XPX� DOW� |OoHNOHULQLQ� WHVW� ±� WHNUDU� WHVW�
NRUHODV\RQ�GH÷HUL�LVH�VÕUDVÕ\OD���������������������RODUDN�EXOXQ-
GX��+L]PHWH�X\XPX�|OoHQ�GL÷HU�EHQ]HU�|OoHNOHULQ�WHVW�±�WHNUDU�
WHVW� NRUHODV\RQ� GH÷HUOHULQGH� GH� oDOÕúPDPÕ]GDQ� HOGH� HGLOHQ�
EXOJXODUGDQ�GDKD�\�NVHN� VRQXoODU� HOGH� HGLOGL÷L�EHOLUOHQPLúWLU��
(0�|OoH÷L�LoLQ�WHVW�±�WHNUDU�WHVW�NRUHODV\RQ�GH÷HUL�������55(6�
|OoH÷L� LoLQ������RODUDN�EHOLUWLOPLúWLU��62/(6� LoLQ� WHVW�±� WHNUDU�
WHVW�NRUHODV\RQX�\DSÕOPDGÕ÷Õ�EHOLUOHQPLúWLU���������
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ABSTRACT
Objective: 
:KHQ�SDWLHQW�DWWHQGDQFH�LV�ORZ��VHUYLFHV�WKDW�DUH�SURYLGHG�WR�SDWLHQWV�ZLWK�FKURQLF�PHQWDO�LOOQHVV�
PD\�UHVXOW�LQ�QRW�KDYLQJ�WKH�GHVLUHG�WUHDWPHQW�HIIHFW��VR�LW�LV�D�VLWXDWLRQ�WKDW�QHHGV�DWWHQWLRQ��7KH�
DLP� RI� WKLV� VWXG\�ZDV� WR� DVVHVV� WKH� YDOLGLW\� DQG� UHOLDELOLW\� RI� WKH� 6HUYLFH�(QJDJHPHQW� 6FDOH�
�6(6���WR�PHDVXUH�HQJDJHPHQW�ZLWK�FRPPXQLW\�PHQWDO�KHDOWK�VHUYLFHV��

Material and Methods: 
6WXG\� ZDV� FRPSOHWHG� ZLWK� WKH� VDPSOHV� RI� ���� FOLHQWV� GLDJQRVHG� ZLWK� VFKL]RSKUHQLD�� DQG�
IROORZHG�XS�DW�OHDVW�IRU�RQH�\HDU�LQ�D�&RPPXQLW\�0HQWDO�+HDOWK�&HQWHU�

&URQEDFK¶V�$OSKD�GH÷HULQLQ������RODUDN�EXOXQGX÷X�EHOLUWLOPHN-
WHGLU� ����� 8\XPXQ� YDND� \|QHWLFLOHUL� L]OHQLPL� LOH� GH÷HUOHQGLU-
LOPHVLQGHQ�GROD\Õ�JHoHUOLN�YH�J�YHQLUOL÷L�VD÷ODQDQ�|OoH÷H�³9DND�
<|QHWLFLOHUL� LoLQ� 7RSOXP� 5XK� 6D÷OÕ÷Õ� +L]PHWOHULQH� 8\XP�
gOoH÷L´� LVPL� YHULOGL�� gOoHNWH� \HU� DODQ� D\NÕUÕ� GH÷HUOHULQ�
DWÕOPDVÕQGDQ�VRQUD�����KDVWD\OD�LOJLOL�YHULOHULQ�GH÷HUOHQGLULOGL÷L�
EX� DUDúWÕUPDGD� NXOODQÕODQ� |OoH÷LQ� RULMLQDOLQGH� ��� VRUX� EXOXQ-
PDVÕQD�UD÷PHQ��X\JXODPD�HVQDVÕQGD�����VRUXGD�\HU�DODQ�³+DVWD�
DNWLI�RODUDN�\DUGÕP�DUDPÕ\RU´�LIDGHVLQLQ�X\JXOD\ÕFÕODU�WDUDIÕQ-
GDQ�DQODúÕOPDGÕ÷Õ�YH\D�PHYFXW�GXUXPGD�DNWLI�ELU�EHOLUWLVL�ROXS�
ROPDPDVÕ�JLEL�IDUNOÕ�DQODúÕODELOGL÷L�GH÷HUOHQGLULOGL÷LQGHQ�|OoHN-
WHQ�oÕNDUÕOGÕ��2ULMLQDO�|OoHNWHNL�����VRUXQXQ�DQDOL]�GÕúÕ�EÕUDNÕO-
PDVÕQGDQ�VRQUD�|OoHN����VRUX�LOH�VRQ�KDOLQL�DOGÕ��$\UÕFD�|OoH÷LQ�
+D]ÕU� 2OPD� YH� øúELUOL÷L� DOW� IDNW|UOHUL� EHQ]HU� |]HOOLN� J|VWHUHQ�
PDGGHOHU� LoHUGL÷LQGHQ� ELUOHúWLULOGL�� 6RQXo� RODUDN� DOWÕ� VRUXGDQ�
ROXúDQ� +D]ÕU� 2OPD� YH� øú� %LUOL÷L�� �o� VRUXGDQ� ROXúDQ�<DUGÕP�
$UDPD� YH� G|UW� VRUXGDQ� ROXúDQ� øODo� 8\XPX� DOW� IDNW|UOHUL� LOH�
|OoH÷H� VRQ� KDOL� YHULOGL�� gOoH÷LQ� ��������������� YH� ��� VRUXODUÕQ�
³+D]ÕU�2OPD�YH�øúELUOL÷L´�DOW�IDNW|U�QGH��³�������YH���´�VRUXODUÕQ�
³<DUGÕP�$UDPD´�DOW�IDNW|U�QGH��������������YH�����VRUXODUÕQ�LVH�
³øODo�8\XPX´�DOW�IDNW|U�QGH�\HU�DOGÕ÷Õ�EHOLUOHQGL��
'|UWO��OLNHUW�WLSL�����+Lo�YH\D�QDGLUHQ�����%D]HQ�����6ÕNOÕNOD�����
dR÷X� ]DPDQ�� |OoH÷LQ� ������������������� YH� ���� VRUXODU� WHUV�
SXDQODQPDNWDGÕU��gOoHNWHQ�DOÕQDELOHFHN�HQ�\�NVHN�SXDQ����YH�
HQ�G�ú�N�SXDQ����úHNOLQGH�ROXS��DOÕQDQ�SXDQODUÕQ�\�NVHN�ROPDVÕ�
KL]PHWH�X\XPXQ�G�ú�N�ROGX÷X�úHNOLQGH�\RUXPODQPDNWDGÕU��

øVWDWLVWLNVHO�'H÷HUOHQGLUPH�
Geçerlik Analizi: 
gOoHNWH�\HU�DODQ�PDGGHOHULQ��KHVDSODQDQ�WRSODP�|OoHN�SXDQODUÕ-
QD�QH�GHUHFHGH�NDWNÕ�\DSWÕ÷ÕQÕ�EHOLUOHPHN�YH�EX�VD\HGH�PDGGH��
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gOoH÷LQ�EHQ]HU�NRúXOODUGD�EHOOL�ELU�]DPDQ�DUDOÕ÷ÕQGD�HOGH�HGLOHQ�
|Oo�POHU�DUDVÕQGDNL�LOLúNL\L�GH÷HUOHQGLUPHN�LoLQ�WHVW�WHNUDU�WHVW�
NRUHODV\RQX�|Oo�POHUL�\DSÕOGÕ�����

Etik Yönü
$UDúWÕUPD� NDSVDPÕQGD� +LWLW� hQLYHUVLWHVL� *LULúLPVHO� 2OPD\DQ�
$UDúWÕUPDODU� (WLN� .XUXOXQGDQ� ����������� WDULK� YH� ��������
VD\ÕOÕ�RQD\�DOÕQGÕ��$\UÕFD�+LWLW�hQLYHUVLWHVL�dRUXP�(URO�2OoRN�
(÷LWLP� YH� $UDúWÕUPD� +DVWDQHVLQGHQ� ����������� WDULK� YH�
����������������VD\ÕOÕ�NXUXP�X\JXODPD�L]QL�DOÕQGÕ��gQFHOLNOH�
|OoH÷L� JHOLúWLUHQ� HNLSWHQ� /\QGD� 7DLW� LOH� JHUHNOL� \D]ÕúPDODU�
HOHNWURQLN� SRVWD� \ROX\OD� \DSÕODUDN� L]LQ� DOÕQGÕ�� 7�P�
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8\XPX� úHNOLQGH� �o� IDNW|U� RODUDN� VDELWOHQGL� ������ $QDOL]�
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Tablo I: gOoH÷LQLQ�)DNW|U�'HVHQL��'LN�'|QG�UPH�

)DNW|U�\�N�GH÷HUOHUL�E�\�NO�N�DoÕVÕQGDQ�LQFHOHQGL÷LQGH�L\LGHQ�
P�NHPPHOH�GR÷UX�QLWHOHQGLULOHELOLU� ������$QDOL]�GÕúÕ�EÕUDNÕODQ�
VRUXGDQ�VRQUD�WHNUDUODQDQ�DQDOL]GH��IDNW|UOHULQ�WRSODP�YDU\DQVD�

Results: 
&RQILUPDWRU\�IDFWRU�DQDO\VLV�KDV�EHHQ�FDUULHG�RXW�IRU�FROOHFWHG�
GDWD��5HOLDELOLW\�PHDVXUHPHQWV�ZHUH� FDUULHG� RXW�ZLWK� LQWHUQDO�
FRQVLVWHQF\� DQG� WHVW�UHWHVW� PHDVXUHPHQWV�� $FFRUGLQJ� WR� WKH�
FRQILUPDWRU\� IDFWRU� DQDO\VLV�� WKH� VFDOH� KDV� DFFHSWDEOH� YDOXHV��
7KH� WRWDO�&URQEDFK
V�$OSKD�YDOXH� RI� WKH� VFDOH�ZDV� ������ DQG�
WHVW�UHWHVW�FRUUHODWLRQ�YDOXH��U��ZDV�������

Conclusion: 
7KH� ILQGLQJV� VKRZ� WKDW� WKH� 7XUNLVK� YHUVLRQ� RI� WKH� 6HUYLFH�
(QJDJHPHQW�6FDOH�LV�D�YDOLG�DQG�UHOLDEOH�PHDVXUHPHQW�WRRO�
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ùL]RIUHQL�� EH\LQ� JHOLúLPLQL� HWNLOH\HQ�� NDUPDúÕN� ELU� JHQHWLN� YH�
Q|UREL\RORMLN�DUND�SODQD�VDKLS��NURQLN�ELU�SVLNL\DWULN�ER]XNOXN-
WXU��3VLNRWLN�EHOLUWLOHU��PRWLYDV\RQHO�YH�ELOLúVHO�LúOHY�ER]XNOXN-
ODUÕQÕQ� ELU� NRPELQDV\RQX� RODUDN� LIDGH� HGLOLU�� %|OJHVHO�
IDUNOÕOÕNODU�YH�NHQWOHúPH�QHGHQL\OH�IDUNOÕOÕN�J|VWHUPHNOH�ELUOLNWH�
úL]RIUHQLQLQ�\DúDP�ER\X�\D\JÕQOÕ÷Õ�\DNODúÕN�RODUDN����RODUDN�
EHOLUWLOPHNWHGLU������+DVWDOÕN��WHNUDUOD\DQ�KDVWDQH\H�\DWÕú�JHUHN-
WLUHQ� FLGGL� YDNDODUGDQ�� WHN� ELU� KDVWDOÕN� G|QHPLQL� WDP�
UHPLV\RQXQ�L]OHGL÷L�YDNDODUD�NDGDU�IDUNOÕ�ELU�VRQ�GXUXP�\HOSD��
]HVLQH� VDKLSWLU�� 6RV\RGHPRJUDILN� IDNW|UOHU�� NOLQLN� YH� WHGDYL�
|]HOOLNOHUL� LOH� VRV\RHNRQRPLN� GH÷LúNHQOHU� GkKLO� ROPDN� �]HUH�
oHúLWOL�IDNW|UOHU�úL]RIUHQLQLQ�VH\ULQL�HWNLOH\HELOPHNWHGLU��ùL]RI-
UHQLGH� IRQNVL\RQHO� VRQXo� KHGHIOH\HQ� WHUDS|WLN� P�GDKDOHOHULQ�
|QFHOLNOL�|QHPL�YDUGÕU��)DUPDNRWHUDSL��SVLNRVRV\DO�P�GDKDOHOHU�
YH�oHYUHVHO�NRúXOODUÕ�LoHUHQ�HQWHJUH�YH�oRN�\|QO��ELU�\DNODúÕP�
úL]RIUHQLGH� VRQXFX� L\LOHúWLUHELOLU�� %X� ED÷ODPGD�� SVLNRVRV\DO�
P�GDKDOHOHULQ� NDQÕWD� GD\DOÕ� ELU� X\JXODPD� RODUDN� úL]RIUHQLQLQ�
VWDQGDUW� WHGDYLVLQLQ� ELU� SDUoDVÕ� KDOLQH� JHWLULOPHVL� JHUHNWL÷L�
EHOLUWLOPHNWHGLU�����

ùL]RIUHQL� LOH� LOLúNLOL� ROXPVX]� EHOLUWLOHU� �PRWLYDV\RQ� YH� LIDGH�
D]DOPDVÕ�JLEL��|QHPOL�ELU�VRUXQGXU��<HWHUOL�WHGDYL��\DúDP�NDOLWH-
VL� YH� WRSOXPD� NDWÕOÕP� DoÕVÕQGDQ� |QHPOL� LOHUOHPH� DQODPÕQD�
JHOHFHNWLU������øúOHYVHOOLN�YH�\DúDP�NDOLWHVL��W�P�WÕEEL�GXUXPODU-
GD� NULWLN� VRQXo� J|VWHUJHOHUL� RODUDN� NDEXO� HGLOPHNWHGLU� �����
+DVWDOÕN�LOH�LOLúNLOL�NOLQLN�GH÷LúNHQOHULQ�YH�Q|URELOLúVHO�IDNW|UOHU-
LQ� úL]RIUHQL� ER]XNOXNODUÕQGD� SVLNRVRV\DO� WHGDYLOHUH� X\XPX�
HWNLOHGL÷L��D\QÕ�]DPDQGD�oRFXNOXN�oD÷Õ�IL]LNVHO�N|W�\H�NXOODQÕP�
|\N�V���KDNODUÕ�NRQXVXQGD�ELOJL�HNVLNOL÷L��]D\ÕI�WHGDYL�Lú�ELUOL÷L�
YH�ED]Õ�NLúLOLN�|]HOOLNOHULQLQ�GH�WHGDYL�X\XPXQGD�HWNLOL�ROGX÷X�
ELOGLULOPHNWHGLU�����

+L]PHWH� X\XP�� RUWDN� ELU� NOLQLN� YH� IRQNVL\RQHO� L\LOHúPH�
KHGHILQGH�WHGDYLQLQ�NDEXO���WHUDS|WLN�X\XP�YH�LúELUOL÷LQL�LoHUHQ�
oRN� IDNW|UO�� ELU� V�UHo� RODUDN� WDQÕPODQDELOLU� ����� +DVWDODUÕQ�
VXQXODQ�KL]PHWOHUH�X\XPXQXQ�]D\ÕI�ROPDVÕQÕQ�WHGDYL�EDúDUÕVÕQÕ�
ROXPVX]� HWNLOHGL÷L� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� EX� X\XPX� GH÷HU-
OHQGLUPHQLQ�|QHPL�RUWD\D�oÕNPDNWDGÕU������7RSOXP�UXK�VD÷OÕ÷Õ�
KL]PHWOHUL� �ONHPL]� |]HOLQGH� SVLNRORJ�� VRV\DO� KL]PHW� X]PDQÕ��
KHPúLUH�YH�HUJRWHUDSLVWOHULQ�YDND�\|QHWLFLVL�RODUDN�J|UHY�DOGÕ÷Õ�

7RSOXP� 5XK� 6D÷OÕ÷Õ� 0HUNH]OHULQGH� \�U�W�OPHNWHGLU�� 9DND�
\|QHWLFLOL÷L�� KHU� NURQLN� UXKVDO� KDVWDOÕ÷D� VDKLS� ELUH\LQ� WHGDYL�
V�UHFLQGH� |QFHOLNOL� WHGDYL� GDQÕúPDQÕ� RODUDN� J|UHY� DOPD\Õ� YH�
KDVWDOÕN� V�UHFLQLQ� KHU� \|Q�\OH� WDNLELQL� NDSVD\DQ� JHQLú� ELU�
KL]PHW�VXQXPXQX�NDSVDU��hONHPL]GH�WRSOXP�WHPHOOL�UXK�VD÷OÕ÷Õ�
PRGHOL\OH� \HQLGHQ� úHNLOOHQHQ� UXK� VD÷OÕ÷Õ� KL]PHWOHULQGH� KDVWD-
ODUÕQ� YHULOHQ� EX� KL]PHWOHUH� QH� NDGDU� X\XP� VD÷ODGÕ÷ÕQÕ� |OoHQ��
7�UNoH¶\H� X\XPOXOX÷X� VD÷ODQPÕú� ELU� GH÷HUOHQGLUPH� DUDFÕQÕQ�
ROPDGÕ÷Õ�ELOLQPHNWHGLU��%X�DUDúWÕUPDGD��JHUHN�ELOLPVHO�DUDúWÕU-
PDODUGD� JHUHNVH� UXK� VD÷OÕ÷Õ� KL]PHWL� VXQXFXODUÕQÕQ� YDND�
\|QHWLPL� V�UHFLQGH� NXOODQÕPODUÕQGD� \DUDUOÕ� RODELOHFH÷L�
G�ú�Q�OHQ�9ø78¶QXQ�7�UNoH¶\H�X\XPX�VD÷ODQDUDN�JHoHUOLN�YH�
J�YHQLUOL÷L�LUGHOHQPLúWLU�����
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$UDúWÕUPDQÕQ�DPDFÕ��KDVWDODUÕQ�WRSOXP�UXK�VD÷OÕ÷Õ�KL]PHWOHULQH�
NDWÕOÕPÕ�|OoPHN�LoLQ�9DND�<|QHWLFLOHUL�LoLQ�7RSOXP�5XK�6D÷OÕ÷Õ�
+L]PHWOHULQH� 8\XP� gOoH÷L
QLQ� �9ø78�� JHoHUOLOLN� YH� J�YHQL��
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%X� DUDúWÕUPD� ELU� |OoHN� X\DUODPD� JHoHUOLN� J�YHQLUOLN�
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(URO�2OoRN�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�7RSOXP�5XK�6D÷OÕ÷Õ�
0HUNH]LQGH� �7560�� ,&'���� WDQÕ� NULWHUOHULQH� ùL]RIUHQL� WDQÕVÕ�
DODQ� YH� HQ� D]� ELU� \ÕOGÕU� KL]PHW� DODQ� DNWLI� WDNLS� DOWÕQGDNL� ����
KDVWDGDQ� ROXúWXUXOGX�� øVWDWLVWLNVHO� DQDOL]OHUGH� D\NÕUÕ� GH÷HU�
ROGX÷X�WHVSLW�HGLOHQ�\HGL�KDVWD�YHUL�VHWLQGHQ�oÕNDUÕODUDN�DUDúWÕU-
PD� ���� KDVWD� LOH� WDPDPODQGÕ�� $UDúWÕUPDGD� NXOODQÕODQ� |OoHN�
PHUNH]GH� YDND� \|QHWLFLVL� RODUDN� J|UHY� \DSDQ� �o� KHPúLUH�� ELU�
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D\QÕ�KDVWDODU�LoLQ�WHNUDUODQGÕ��

7�UNoH¶\H�8\DUODPD�øúOHPL
gOoHN� DUDúWÕUPD� HNLEL� �\HOHULQFH� ED÷ÕPVÕ]� RODUDN� 7�UNoH¶\H�
oHYULOPLú��RUWDN�ELU�oHYLUL�PHWQL�ROXúWXUXODUDN�DODQÕQGD�X]PDQ�
G|UW�DNDGHPLV\HQGHQ�J|U�ú�DOÕQPÕúWÕU��$OÕQDQ�X]PDQ�J|U�úOHUL�
GR÷UXOWXVXQGD� |OoHN� PDGGHOHUL� UHYL]H� HGLOPLú� YH� EHú�
X\JXOD\ÕFÕQÕQ����KDVWD�LoLQ�|Q�X\JXODPD�\DSPDVÕ�VD÷ODQPÕúWÕU��
8\JXOD\ÕFÕODU� WDUDIÕQGDQ� \DSÕODQ� JHUL� ELOGLULP� GR÷UXOWXVXQGD�
|OoH÷H� VRQ� úHNOL� YHULOHUHN� |OoHN� PDGGHOHULQLQ� ELU� GLO� ELOLPFL�
WDUDIÕQGDQ� WHNUDU� øQJLOL]FH\H� oHYLULVL� \DSWÕUÕOPÕú� YH� DUDúWÕUPD�
HNLELQFH� RULMLQDOL� LOH� \DSÕODQ� NDUúÕODúWÕUPD� LOH� |OoH÷H� VRQ� KDOL�
YHULOPLúWLU�

9HUL�7RSODPD�$UDoODUÕ
9DND�<|QHWLFLOHUL�LoLQ�7RSOXP�5XK�6D÷OÕ÷Õ�+L]PHWOHULQH�
8\XP�gOoH÷L�9ø78�
7DLW�/��%LUFKZRRG�0��7URZHU�3���������WDUDIÕQGDQ�JHOLúWLULOHQ�YH�
2ULMLQDO� DGÕ� ³6HUYLFH� (QJDJHPHQW� 6FDOH´� RODQ� |OoHN�� YDND�
\|QHWLFLOHULQLQ� KDVWDODUÕQ� JHQHO� X\XPX� LOH� LOJLOL� L]OHQLPOHULQL�
GH÷HUOHQGLUPHNWH�ROXS����VRUXOXN�|OoH÷LQ�+D]ÕU�ROPD����VRUX���
øúELUOL÷L����VRUX���<DUGÕP�DUDPD����VRUX��YH�øODo�8\XPX����VRUX��
úHNOLQGH�EHOLUWLOHQ�G|UW�DOW�|OoH÷L�EXOXQPDNWDGÕU��gOoH÷LQ�JHQHO�

\DSWÕNODUÕ� NDWNÕ� 7DEOR� ,,¶GH� \HU� DOPDNWDGÕU�� 7RSODP� YDU\DQVD�
IDNW|UOHULQ�\DSWÕ÷Õ�NDWNÕODU�LVH�VÕUDVÕ\OD���������������������YH�
�������� RODUDN� EHOLUOHQGL��7RSODP� NDWNÕ� GD��� ������� RODUDN�
JHUoHNOHúWL�

Tablo II:  $QDOL]� 'ÕúÕ� %ÕUDNÕODQ� 6RUXGDQ� 6RQUD�9ø78¶QXQ� )DNW|U�<DSÕODUÕ��
*�YHQLOLUOLN� EXOJXODUÕ�� $OW� )DNW|UOHULQLQ� 7HVW�7HNUDU� 7HVW� 3XDQ� .RUHODV\RQ�
GH÷HUOHUL

0DGGH�$\ÕUW�HGLFLOL÷L��
$OW�IDNW|U�YH�WRSODP�SXDQODUÕQÕQ�D\ÕUW�HGLFLOLNOHUL�ED÷ÕPVÕ]�JUXS�
W�WHVWL�LOH�EHOLUOHQGL��hVW�����YH�DOW����¶OLN�JUXSODUÕQ�DULWPHWLN�
RUWDODPDODUÕ� DUDVÕQGD� DQODPOÕ� ELU� IDUN� ROXS� ROPDGÕ÷ÕQÕ� WHVSLW�
HWPHN�DPDFÕ\OD�\DSÕODQ�DQDOL]OHUGH�W�P�JUXSODU�LoLQ�IDUNOÕOÕNODU�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�EXOXQGX��S���������)DUNOÕOÕNODUÕQ��VW�
���¶OLN� JUXSODU� WDUDIÕQGD� JHUoHNOHúWL÷L� J|U�OG��� (OGH� HGLOHQ�
VRQXoODU� |OoHNWH� \HU� DODQ� �o� IDNW|U�Q� YH� WRSODP� |OoHN�
SXDQODUÕQÕQ�D\ÕUW�HGLFL�ROGX÷XQX�J|VWHUPHNWHGLU��

'R÷UXOD\ÕFÕ�)DNW|U�$QDOL]L��')$���
506($� �5RRW� 0HDQ� 6TXDUH� (UURU� RI� $SSUR[LPDWLRQ��� *),�
�*RRGQHVV�RI�ILW�,QGH[���$*),��$GMXVWHG�*RRGQHVV�RI�ILW�,QGH[���
505� �5RRW� 0HDQ� 6TXDUH� 5HVLGXDOV��� 11),� �1RQ�QRUPHG� ILW�
,QGH[�� YH� &),� �&RPSDUDWLYH� )LW� ,QGH[�� X\XP� |Oo�WOHUL�
NXOODQÕODUDN� JHUoHNOHúWLULOHQ� \DSÕ� JHoHUOLOL÷L� DQDOL]OHULQGH� HOGH�
HGLOHQ� EXOJXODU� L\L� ELU� X\XP� VD÷ODQGÕ÷ÕQÕ� J|VWHUGL�� 506($�
LQFHOHQGL÷LQGH�LVH�������úHNOLQGH�ELU�GH÷HU�WHVSLW�HGLOGL��506($�
GH÷HULQLQ� GH� ����¶GHQ� N�o�N� ROPDVÕQÕQ� X\XPXQ� L\L� ROGX÷X�
\|Q�QGH� GH÷HUOHQGLULOHELOHFH÷L� EHOLUWLOPHNWHGLU� ������ %XOGX÷X-
PX]�EX�GH÷HU�VÕQÕUGD�ROGX÷XQGDQ�NDEXO�HGLOHELOLU�ELU�GH÷HU�RODUDN�
\RUXPODQDELOLU��(OGH�HGLOHQ�EXOJXODUGD�*),���������$*),���������
6WDQGDUGL]H�HGLOPLú�505�X\XP�LQGHNVL���������1),���������&),��
������RODUDN�EHOLUOHQGL��(OGH�HGLOHQ�EX�VRQXoODUD�J|UH�*),��$*),��
11),�YH�&),�GH÷HUOHUL�����¶ÕQ��]HULQGH�YH�����¶D�\DNÕQ��505�
GH÷HULQLQ�LVH�����¶LQ�DOWÕQGD�ROPDVÕQÕQ�X\XP�DoÕVÕQGDQ�L\L�ROGX÷X�
EHOLUWLOPHNWHGLU� ��������� %X� VRQXoODU� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�
|OoH÷LQ�NDEXO�HGLOHELOLU�QLWHOLNWH�ROGX÷X� LIDGH�HGLOHELOLU�� �$\UÕFD�
|OoH÷LQ� &KL�6TXDUH� �Ȥð�� GH÷HUL� ��������� VG� GH÷HUL� ���Ȥð�VG�
RUDQÕQÕQ�LVH����������� ������ROGX÷X�RODUDN�WHVSLW�HGLOPLúWLU��%X�
GH÷HULQ� �¶�Q� DOWÕQGD� ROPDVÕQÕQ� X\XPXQ� P�NHPPHO� ROGX÷X�
úHNOLQGH� \RUXPODQDELOHFH÷L� EHOLUWLOPHNWHGLU� ������ 'R÷UXOD\ÕFÕ�
IDNW|U�DQDOL]L�VRQXoODUÕ�ùHNLO��¶GH�\HU�DOPDNWDGÕU�

*�YHQLUOLN�DQDOL]LQH�LOLúNLQ�EXOJXODU��
9ø78¶QXQ�JHQHO�&URQEDFK¶V�$OSKD�J�YHQLUOLN�NDWVD\ÕVÕQÕQ�������
ROGX÷X�EHOLUOHQGL��%X�EXOJX��|OoH÷LQ�\�NVHN�GHUHFHGH�J�YHQLOLU�
ROGX÷XQX�J|VWHUGL��$\UÕFD�|OoH÷LQ��o�DOW�IDNW|U�QH�DLW�&URQEDFK�
$OSKD�GH÷HUOHULQH�EDNÕOGÕ÷ÕQGD�GD�RUWD�\�NVHN�G�]H\GH�J�YHQLOLU�
ROGX÷X�VRQXFXQD�XODúÕOGÕ�������9ø78¶\D�LOLúNLQ�NRUHODV\RQ�PDWUL-
VL�7DEOR�,,,¶GH�J|VWHULOPLúWLU�

Tablo III: gOoH÷LQ�$OW�)DNW|UOHULQLQ�.RUHODV\RQ�PDWULVL

ùHNLO����')$�6RQXoODUÕ

+D]ÕU�2OPD�YH�øúELUOL÷L��<DUGÕP�$UDPD�YH�øODo�8\XPX�)DNW|UOHUL�
DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� EXOXQXS� EXOXQPDGÕ÷ÕQÕ� EHOLUOHPHN�
DPDFÕ\OD�\DSÕODQ�3HDUVRQ�dDUSÕP�0RPHQW�.RUHODV\RQ�DQDOL]L�

VRQXFXQGD� IDNW|UOHU� DUDVÕQGD� SR]LWLI� \|QGH� DQODPOÕ� ELU� LOLúNL�
ROGX÷X�EHOLUOHQGL��%X�LOLúNLOHU�HQ�\�NVHN�+D]ÕU�2OPD�YH�øúELUOL÷L�
IDNW|U��LOH�øODo�8\XPX�IDNW|U��DUDVÕQGDGÕU��U �������S��������(Q�
G�ú�N� LOLúNL� GH�<DUGÕP�$UDPD� IDNW|U�� LOH� øODo�8\XPX� IDNW|U��
DUDVÕQGD� G�]H\LQGH� JHUoHNOHúWL� �U ������� S�������� (OGH� HGLOHQ�
VRQXoODU�\DSÕ�JHoHUOLOL÷L�DoÕVÕQGDQ�|QHPOLGLU�

7HNUDU��WHVW�NRUHODV\RQX�
øNL� D\� DUD\OD� X\JXODQDQ� |OoH÷LQ� W�P�Q�Q� YH� DOW� IDNW|UOHULQLQ�
WHVW�UHWHVW� J�YHQLUOLN� NDWVD\ÕODUÕ� 3HDUVRQ� 0RPHQWOHU� dDUSÕPÕ�
.RUHODV\RQX�LOH�GH÷HUOHQGLULOGL��gOoH÷LQ�JHQHO�WHVW�±�WHNUDU�WHVW�
NRUHODV\RQ� GH÷HUL�U�� ������� +D]ÕU� 2OPD� YH� øúELUOL÷L�� <DUGÕP�
$UDPD��øODo�8\XPX�DOW�|OoHNOHULQLQ�WHVW�±�WHNUDU�WHVW�NRUHODV\RQ�
GH÷HUL� LVH� VÕUDVÕ\OD� ������� ������� ������ RODUDN� EXOXQGX��+D]ÕU�
2OPD�YH� øúELUOL÷L��<DUGÕP�$UDPD�YH� øODo�8\XPX�)DNW|UOHULQLQ�
WHVW±WHNUDU�WHVW�SXDQODUÕ�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�SR]LWLI�\|QGH�
DQODPOÕ� ELU� LOLúNL� ROGX÷X� VDSWDQGÕ�� (OGH� HGLOHQ� EXOJXODU� DQDOL]�
HGLOGL÷LQGH�|OoH÷LQ�,&&�GH÷HULQLQ�������RODUDN�WHVSLW�HGLOGL��øo�
WXWDUOÕOÕN� LVH��ELU�VRQXo�|Oo�P�Q�Q�KRPRMHQ�ROXS�ROPDPDVÕ� LOH�
LOLúNLOLGLU��øo�WXWDUOÕOÕ÷Õ�³&URQEDFK¶V�$OSKD´�LOH�GH÷HUOHQGLULOPHN-
WHGLU��gOoH÷LQ�Lo�WXWDUOÕOÕN�&URQEDFK¶V�$OSKD�GH÷HUL�������RODUDN�
KHVDSODQGÕ� �W �������� S �������� $OSKD� GH÷HULQLQ� ����¶QLQ�
�]HULQGH� ROPDVÕ� Lo� WXWDUOÕOÕ÷ÕQ� \�NVHN� ROGX÷XQX� J|VWHULU�� 7HVW�
WHNUDU�WHVW�J�YHQLOLUOL÷L� LoLQ� LNL� WHVWLQ� WRSODP�SXDQ�RUWDODPDODUÕ�
�ED÷ÕPOÕ� JUXSWD� W� WHVWL�� LOH� NDUúÕODúWÕUÕOGÕ� YH� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�IDUN�EXOXQPDGÕ��S!�������

7$57,ù0$
%X� DUDúWÕUPD�� KDVWDQH� PRGHOOL� UXK� VD÷OÕ÷Õ� KL]PHWOHULQGHQ�
WRSOXP� WHPHOOL� UXK� VD÷OÕ÷Õ� KL]PHWOHULQH� JHoLú� V�UHFLQGH� RODQ�
7�UNL\H¶GH�IDDOL\HW�J|VWHUHQ�7RSOXP�5XK�6D÷OÕ÷Õ�0HUNH]OHULQ-
GHQ�KL]PHW�DODQ�KDVWDODUÕQ�YHULOHQ�KL]PHWOHUH�QH�|Oo�GH�X\XP�
VD÷ODGÕ÷ÕQÕ�GH÷HUOHQGLUPH\H�\|QHOLN�RODUDN�7�UNoH¶\H�X\XPOX-
OX÷X� VD÷ODQPÕú� JHoHUOL� YH� J�YHQLOLU� ELU� |OoHN� LKWL\DFÕQÕQ�
GR÷PDVÕ��]HULQH�JHUoHNOHúWLULOGL��/LWHUDW�UGH�X\XP��LODo�X\XPX�
YH\D�YHULOHQ�KL]PHWOHUH�X\XP�úHNOLQGH�LNL�IDUNOÕ�G�]H\GH�GH÷HU-
OHQGLULOPHNWHGLU�� øODo� X\XPXQX� GH÷HUOHQGLUHQ� |OoHNOHULQ� X]XQ�
V�UHGLU� YDUOÕ÷Õ� YH� NXOODQÕOGÕ÷Õ� ELOLQPHNWHGLU�� 0RULVN\�� *UHQ��
/HYLQH�'0��������WDUDIÕQGDQ�JHOLúWLULOHQ�0RULVN\�8\XP�gOoH÷L�
�08g�� YH� 7KRPSVRQ�� .XONDUQL�� 6HUJHMHZ� ������� WDUDIÕQGDQ�
JHOLúWLULOHQ�7ÕEEL�7HGDYL\H�8\XP�2UDQÕ�gOoH÷L�OLWHUDW�UGH�LODo�
X\XPXQX� GH÷HUOHQGLUPHNWH� HQ� VÕN� NXOODQÕODQ� |OoHNOHUGLU�� %X�
|OoHNOHULQ� \DQÕ� VÕUD� $NHU�� hVW�QVR\�� .X÷X�� <D]ÕFÕ� �������
WDUDIÕQGDQ�JHOLúWLUPLú�RODQ�3VLNRWLN�%R]XNOX÷X�2ODQ�+DVWDODUGD�
øODo� 7HGDYLVLQH� 8\XPVX]OX÷X� 'H÷HUOHQGLUPH� gOoH÷L
QLQ�
�ø78'g�� GH� ELUoRN� oDOÕúPDGD� NXOODQÕOGÕ÷Õ� J|U�OPHNWHGLU�
��������

.URQLN�UXKVDO�KDVWDOÕNODUGD�KL]PHW�X\XPXQX�ELU�|OoPH�DUDFÕ\OD�
GH÷HUOHQGLUHELOPHN� LoLQ� ELOLQHQ� LON� oDOÕúPD� ����� \ÕOÕQGD�
\DSÕOPÕúWÕU��5XK�VD÷OÕ÷Õ�KL]PHWOHULQLQ�\DQÕ�VÕUD�³*LULúNHQ�6RV\DO�
<DUGÕP� (NLSOHUL´� RODUDN� WDQÕPODQDQ� ³$VVHUWLYH� 2XWUHDFK�
7HDPV´� KL]PHWOHULQH� X\XPX� GD� |OoHQ� V|]� NRQXVX� oDOÕúPDGD�
7�UNoH¶\H� X\DUODPDVÕ� KHQ�]� \DSÕOPDPÕú� RODQ� ³(QJDJHPHQW�
0HDVXUH´� �(0�� |OoH÷L� +DOO�� 0HDGHQ�� 6PLWK�� -RQHV� �������
WDUDIÕQGDQ� JHOLúWLULOPLúWLU�� gOoHN�� UDQGHYX\D� NDWÕOÕP��
GDQÕúDQ�WHUDSLVW� HWNLOHúLPL�� LOHWLúLPH�DoÕNOÕN�� WHGDYLQLQ� ID\GDVÕ�

LOH�LOJLOL�GDQÕúDQ�DOJÕVÕ��WHGDYL�LOH�LúELUOL÷L��LODo�NXOODQPD�LVWH÷L�
JLEL�DOWÕ�DODQGD�KDVWD�X\XPXQX�7HUDSLVW�J|]�\OH�GH÷HUOHQGLUHQ�
���PDGGHOL�� �¶OL� OLNHUW� WLSL� ELU� |OoHNWLU� ������0HDGHQ��+DFNHU��
9LOOLHUV�� &DUERXUQH�� 3DJHW� ������� WDUDIÕQGDQ� JHOLúWLULOHQ� YH�
7�UNoH¶\H�X\DUODPDVÕ�KHQ�]�JHUoHNOHúWLULOPHPLú�RODQ�5HVLGHQ-
WLDO� 5HKDELOLWDWLRQ� (QJDJHPHQW� 6FDOH� �55(6�� |OoH÷L� GH� (0�
|OoH÷LQL� WHPHO� DODUDN� JHOLúWLULOHQ� �o� IDNW|UO�� YH� ���PDGGHGHQ�
ROXúDQ�ELU�|OoHNWLU��%X�|OoH÷LQ�GH�HYGH�UHKDELOLWDV\RQ�KL]PHWOHUL�
RODUDN�DGODQGÕUÕODELOHQ�³5HVLGHQWLDO�5HKDELOLWDWLRQ´�KL]PHWOHU-
LQH�\|QHOLN�X\XPX�|OoW�÷��EHOLUWLOPHNWHGLU�������(0�YH�55(6�
LOH� EHQ]HU� RODUDN� EX� DUDúWÕUPDGD� X\DUODPDVÕ� \DSÕODQ� 9ø78�
|OoH÷L�GH�NOLQLV\HQ�J|]�\OH�X\XPX�GH÷HUOHQGLUHQ�ELU�|OoHNWLU��
%X�|OoHNOHUGHQ�IDUNOÕ�RODUDN�KDVWDODUÕQ�NHQGL�X\XPODUÕQÕ�GH÷HU-
OHQGLUGLNOHUL� 6LQJK� 2¶%ULHQ� /HYHO� RI� (QJDJHPHQW� 6FDOH�
�62/(6�� |OoH÷L� LVH� ���PDGGHGHQ� ROXúDQ� ��¶OX� OLNHUW� WLSL� ELU�
|OoHNWLU��+HUKDQJL�ELU�YDND�\|QHWLFLVL�WDNLELQGH�ROPD\DQ�KDVWD-
ODU�LoLQ����VRUXOXN�YHUVL\RQX�GD�PHYFXW�ROGX÷X�EHOLUWLOPHNWHGLU�
������(0��55(6��62/(6�YH�EX�DUDúWÕUPD�NDSVDPÕQGD�GLO�JHoHU-
OL÷L� VD÷ODQDQ�� JHoHUOLN� YH� J�YHQLUOL÷L� GH÷HUOHQGLULOHQ� 6HUYLFH�
(QJDJHPHQW�6FDOH��6(6��|OoH÷L�DUDVÕQGD�7�UNoH¶\H�HQ�X\XPOX�
NXOODQÕODELOHFHN�|OoH÷LQ�6(6�ROGX÷X�|QJ|U�OP�úW�U��

Geçerlik 
<DSÕODQ� ')$� GH÷HUOHQGLUPHOHUL� QHWLFHVLQGH� HOGH� HGLOHQ�
506($��*),��$*),��505��11),�YH�&),�EXOJXODUÕ�GD�JHoHUOL�
YH�J�YHQLOLU�ELU�|OoPH�DUDFÕ�RODUDN�9ø78¶QXQ�NXOODQÕODELOHFH÷L-
QL� J|VWHUPHNWHGLU�� %XQXQ� \DQÕQGD�� OLWHUDW�UGH� X\XPX� |OoHQ�
|OoHNOHUGH� GR÷UXOD\ÕFÕ� IDNW|U� DQDOL]L� \DSÕOPDGÕ÷Õ� J|U�OPHNWH-
GLU��%X�GD�DUDúWÕUPDPÕ]ÕQ�J�oO��ELU�\DQÕ�RODUDN�GH÷HUOHQGLULOH-
ELOLU��

Güvenirlik
2ULMLQDO� |OoH÷LQ� &URQEDFK¶V�$OSKD� GH÷HULQLQ� ������� G|UW� DOW�
IDNW|U�Q�Q� &URQEDFK¶V� $OSKD� GH÷HUOHULQLQ� GH�� +D]ÕU� ROPD�
���������øúELUOL÷L����������<DUGÕP�DUDPD���������YH�øODo�8\XPX�
�������� úHNOLQGH� ROGX÷X� EHOLUWLOPHNWHGLU� ����� %X� DUDúWÕUPD�
NDSVDPÕQGD� \DSÕODQ� DQDOL]OHUGH� 9ø78¶QXQ� JHQHO� &URQEDFK¶V�
$OSKD� GH÷HUL¶QLQ� ������ RODUDN� EXOXQGX��$OW� |OoHNOHU� LoLQ� EX�
GH÷HUOHU�LVH�VÕUDVÕ\OD�+D]ÕU�2OPD�YH�øúELUOL÷L�LoLQ��������<DUGÕP�
$UDPD� LoLQ� ������ YH� øODo� 8\XPX� LoLQ� ������ úHNOLQGHGLU��
+L]PHWH� X\XPX� |OoHQ� GL÷HU� EHQ]HU� |OoHNOHULQ� &URQEDFK¶V�
$OSKD�GH÷HUOHUL�LVH�EHQ]HU�GH÷HUOHUGHGLU��(0�|OoH÷L�LoLQ��������
55(6�|OoH÷L�LoLQ�������62/(6¶LQ����PDGGHOLN�IRUPX�LoLQ�LVH�
���������PDGGHOLN� IRUPX� LoLQ� LVH������ROGX÷X�EHOLUWLOPHNWHGLU�
��������

Test-tekrar test
2ULMLQDO�|OoH÷LQ�WHVW�±�WHNUDU�WHVW�NRUHODV\RQ�GH÷HUOHUL�ELOLQPHP-
HNOH� ELUOLNWH�� 'H÷HUOHQGLULFL� DUDVÕ� J�YHQLOLUOLN� �,QWHU�UDWHU�
UHOLDELOLW\�� GH÷HUOHULQLQ� ����� LOH� ����� DUDOÕ÷ÕQGD� GH÷LúWL÷L�
EHOLUWLOPHNWHGLU�� )DNDW� EX� VRQXoODU� NDUúÕODúWÕUPD� \DSPDN� LoLQ�
X\JXQ�GH÷LOGLU��7HVW�WHNUDU�WHVW�J�YHQLUOL÷L�GH÷HUOHQGLUPHN�LoLQ�
,QWUDFODVV� &RUUHODWLRQ� &RHIILFLHQW� �,&&�� GH÷HUL� NXOODQÕOPDN-
WDGÕU��%X�GH÷HU�������LOH������DUDOÕ÷ÕQGD�ROXS������������DUDOÕ÷ÕQ-
GDNL�GH÷HUOHU�J�YHQLUOLN�DoÕVÕQGDQ�L\L�RODUDN�\RUXPODQPDNWDGÕU��
%X� DUDúWÕUPD� NDSVDPÕQGD� 7�UNoH¶\H� X\DUODQDQ� |OoH÷LQ� ,&&�
GH÷HULQLQ� ������ RODUDN� WHVSLW� HGLOGL��%X� GH÷HULQ� GH� L\L� RODUDN�

gOo�P�+ø��YH�DUN�$NG�7ÕS�'�����������

���

\RUXPODQDELOHFH÷L�G�ú�Q�OPHNWHGLU��gOoH÷LQ�D\UÕFD�JHQHO�WHVW�±�
WHNUDU�WHVW�NRUHODV\RQ�GH÷HUL�U���������+D]ÕU�2OPD�YH�øúELUOL÷L��
<DUGÕP�$UDPD�� øODo�8\XPX� DOW� |OoHNOHULQLQ� WHVW� ±� WHNUDU� WHVW�
NRUHODV\RQ�GH÷HUL�LVH�VÕUDVÕ\OD���������������������RODUDN�EXOXQ-
GX��+L]PHWH�X\XPX�|OoHQ�GL÷HU�EHQ]HU�|OoHNOHULQ�WHVW�±�WHNUDU�
WHVW� NRUHODV\RQ� GH÷HUOHULQGH� GH� oDOÕúPDPÕ]GDQ� HOGH� HGLOHQ�
EXOJXODUGDQ�GDKD�\�NVHN� VRQXoODU� HOGH� HGLOGL÷L�EHOLUOHQPLúWLU��
(0�|OoH÷L�LoLQ�WHVW�±�WHNUDU�WHVW�NRUHODV\RQ�GH÷HUL�������55(6�
|OoH÷L� LoLQ������RODUDN�EHOLUWLOPLúWLU��62/(6� LoLQ� WHVW�±� WHNUDU�
WHVW�NRUHODV\RQX�\DSÕOPDGÕ÷Õ�EHOLUOHQPLúWLU���������

SONUÇ
9ø78¶QXQ�KL]PHWH�X\XPX�|OoPHGH�YDND�GDQÕúPDQODUÕ�L]OHQLP-
OHULQL� \DQVÕWDQ� ELU� |OoHN� ROGX÷X� G�ú�Q�OG�÷�QGH�� 7�UNoH\H�
X\DUODQPDVÕQÕQ�� �ONHPL]GH� \HQL� VD\ÕODELOHFHN� ELU� KL]PHW� RODQ�
WRSOXP� UXK� VD÷OÕ÷Õ� KL]PHWOHULQLQ� YHULPLQL� GH÷HUOHQGLUPHGH�
|QHPOL� ELU� DUDo� RODUDN� \HU� DODFD÷Õ� G�ú�Q�OPHNWHGLU�� %XQXQOD�
ELUOLNWH�JHOHFHNWH�GDKD�JHQLú�|UQHNOHPGH�\DSÕODFDN�DUDúWÕUPD-
ODUD�LKWL\Do�ROGX÷X�GD�V|\OHQLOHELOLU��
%X�|OoHN�KHU�QH�NDGDU�YDND�GDQÕúPDQODUÕQÕQ�L]OHPOHULQL�\DQVÕWVD�
GD��KL]PHW�DODQ�KDVWDODUÕQ�NHQGL�X\XPODUÕQÕ�NHQGLOHULQLQ�GH÷HU-
OHQGLUHELOHFHNOHUL� JHoHUOL� YH� J�YHQLOLU� ELU� |OoH÷H� GH� LKWL\Do�
GX\XOPDNWDGÕU��

7HúHNN�U
$UDúWÕUPD� NDSVDPÕQGD� |OoH÷LQ� 7�UNoH¶\H� X\DUODQPDVÕ�
DúDPDVÕQGD�X]PDQ�J|U�úOHULQH�EDúYXUXODQ�YH�GHVWH÷LQL�HVLUJH-
PH\HQ� 3URI��'U��$\úHJ�O� %LOJH¶\H��'Ro��'U�� )DKUL\H�2IOD]¶D��
3URI��'U��)DWPD�(NHU¶H��3URI��'U��*�OV�P�$QoHO¶H�DUDúWÕUPD\D�
YHUGLNOHUL�EX�NDWNÕGDQ�GROD\Õ�WHúHNN�U�HGHUL]�

(WLN�.RPLWH�2QD\Õ��
%X�DUDúWÕUPD��LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL-
NDODUD� YH� +HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQGXU� YH� +LWLW�
hQLYHUVLWHVL� *LULúLPVHO� 2OPD\DQ� $UDúWÕUPDODU� (WLN� .XUXOX�
WDUDIÕQGDQ�RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ�������������

<D]DU�.DWNÕODUÕ��
)LNLU� ±6�%��+�ø�g��� 7DVDUÕP� ±+�ø�g��(�<��(�7��� 'HQHWOHPH� ��
6�%��+�ø�g��+,�� 9HUL� 7RSODQPDVÕ� YH�YH\D� øúOHPHVL�
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through EMS are recorded in the ASOS system, which is used 
on a national basis in Turkish EMS. A unique serial number is 
assigned to each patient/ injured person who activates EMS in 
the ASOS system.
During the examination of the records, socio-demographic 
characteristics of patients such as age, sex, social security and 
region (urban-rural), the timeframe in which an ambulance was 
sent to the patient and patient outcomes (transfer to a hospital, 
transfer between hospitals) were evaluated. The time it takes for 
the ambulance to reach the patient. The time it takes for the 
ambulance to reach the patient starts from EMS activates the 
team closest to the patient and ends when the patient is 
transported by the team from EMS. This time should not exceed 
10 minutes in the city center and 30 minutes in the countryside. 
When the EMS team transports the patient from the scene of an 
accident to a hospital, the patient is said to be hospitalized. In 
some cases, a patient in the hospital is transferred to a higher 
level hospital. This situation is called an interhospital transfer. 
The patient's state of consciousness was divided into four 
groups: open, confused, unconscious, and unknown. The 
patient's state of consciousness is assessed by the paramedic or 

physician in charge of the EMS team. If the state of conscious-
ness was not recorded in the ASOS system, it was classified as 
unknown. Since the Glasgow coma scale was missing in many 
patients, consciousness level data were used. Because the mean 
age of the data set was 71.81±11.74 years, the age variable was 
divided into two groups: younger than 72 years and 72 years and 
older.
In addition, the case outcome was divided into two groups as 
"Transportation to hospital" and "Transportation between hospi-
tals". The patients that the ambulance intervened by going to the 
scene are included in the Transportation to hospital group. The 
transfer of outpatients admitted to the hospital to another hospi-
tal is grouped as Transportation between hospitals.

Sample Scope
The sample selection method was not used in this study. All 
non-traumatic EMS-treated stroke patients during the research 
period were included. A total of 4475 patient registration forms, 
2266 patients before Covid-19 and 2209 patients during 
COVID-19, who met the criteria suitable for our research, were 
included (Figure 1).ABSTRACT

Objective: 
The aim of this retrospective study was to determine to what extent the incidence of stroke in 
individuals whose physical activity was restricted due to the mandatory lockdown during the 
pandemic has been affected. 

Material and Method: 
The study population consists of patients with the International Classification of Disease (ICD) 
codes of stroke, subarachnoid hemorrhages, cerebrovascular situations, cerebrovascular diseas-
es, subdural hemorrhages, hemiplegia and hemiparesis who were admitted to the Kayseri EMS 
between March 2019 and February 2021.

Results: 
The average timeframe in which the assigned Emergency Medical Services (EMS) team reached 
stroke patients before the COVID-19 pandemic was 7.69±5.85 minute. The mean time to reach 
the patient during the COVID-19 process was found to be 8.94±6.51 minutes. Ambulance 
transportation times during COVID-19 were longer and statistically significant. The mean age 
pre-COVID-19 was 72.18±11.69 (min:42, max:99); The intrapandemic mean age was 
71.46±11.79 (min:42.00, max:97.00). There was no significant difference between the mean age 
of the two groups (p=0.929).

Conclusion: 
As a result of this single-center study conducted in Turkey, it was observed that the COVID-19 
pandemic did not affect the incidence of stroke patients and significantly affected the duration of 
transportation in emergency healthcare applications. More comprehensive multicenter studies 
are recommended.

Key Words: 
Stroke, Ambulance, COVID-19
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INTRODUCTION
According to the World Health Organization, stroke is the 
second leading cause of death and the third leading cause of loss 
of life years due to disability (1). Notably, more than 85% of 
fatal strokes are reported to occur in low-to-middle-income 
countries, placing a great burden on the health resources of 
these countries (1). There are many risk factors for stroke such 
as hypertension, diabetes, hyperlipidemia, obesity, smoking and 
physical inactivity (1,2). A meta-analysis showed that physical 
activity is a protective factor against stroke (OR 0.49 (95% CI 
0.29-0.83) (2). Systematic observations and meta-analyses have 
shown that physical activity can reduce the risk, of stroke or 
death by 25% to 30% (2-4). According to the guidelines for the 
diagnosis and treatment of stroke, limited physical activity is an 
important risk factor for stroke. To reduce this risk, moderate to 
intense aerobic exercise three to four times per week for the 
duration of 40 minutes on average is recommended (5).
After the World Health Organization declared the epidemic 
COVID-19 a global emergency on the 30th of January 2020, 
governments were forced to take various measures such as 
closing the borders, imposing travel restrictions and quarantine 
and curfew measures (6-8). These measures, taken to contain 
the spread of infection, resulted in long stays at home and an 

increase in sedentary behaviors such as sitting, lying down and 
watching television, a decrease in regular physical activity and 
consequently an increase in the risk for chronic health disorders 
(9). Another situation in which the COVID-19 pandemic 
triggers the incidence of stroke is the emergence of neurological 
complications such as stroke, especially in patients with 
concomitant diseases (10). Some studies in the literature 
emphasize that the number of recorded strokes decreases 
significantly during the pandemic (11, 12). This is probably 
because fewer patients are admitted with milder strokes, 
perhaps due to fears of infection when referred to the hospital 
during times of social distancing and lockdown. In some studies 
it has been suggested that despite the decrease in stroke 
incidence, COVID-19 infection itself may cause a stroke 
(13-16). However, no sufficient resources have been found 
which may reveal how the incidence of stroke patients who are 
not infected with COVID-19 has been affected (17). In addition, 
no studies have been carried out on this subject in Turkey, as far 
as we are aware. The aim of this retrospective study was to 
determine to what extent the incidence of stroke in individuals 
whose physical activity was restricted because of mandatory 
lockdown during the pandemic was affected.

MATERIAL and METHODS
Setting and Design
This cross-sectional study was conducted using the retrospec-
tive record scanning method. The research was carried out in the 
province of Kayseri, which is one of the largest cities in Turkey. 
The total population in the province of Kayseri is 1.421.455 and 
emergency healthcare services are provided by the Kayseri 
EMS system through 52 emergency healthcare stations and a 
call center, a total of 656 healthcare personnel and 80 ambulanc-
es (18). All emergency services in Turkey are centralized on a 
single number. Central dispatch for the police, fire department 
and EMS and automatic location identification is present for the 
universal emergency number 1-1-2. If medical assistance is 
needed, the call is forwarded to an EMS employee who answers 
the call, reaffirms the address and activates the nearest ambu-
lance. Calls, including the medical priority referral system, are 
answered in eight different languages including Turkish. 

Participants 
The study population consists of patients with ICD codes of 
stroke, subarachnoid hemorrhage, cerebrovascular situations, 
cerebrovascular disease, subdural hemorrhage, hemiplegia, and 
hemiparesis activated between March 2019 and February 2021 
in Kayseri EMS. The first COVID-19 case was observed in 
Turkey on the 10th of March 2020 (19). Therefore, data were 
examined and compared in two groups, namely the pre-pandem-
ic group (March 2019-February 2020) and intrapandemic group 
(March 2020-February 2021). Traumatic cerebral hemorrhages 
and records of patients younger than 18 years of age were 
excluded from the study. 

Data Sourcing/ Management
The data were taken from the ASOS system used by the Kayseri 
EMS. All patients and injured people who receive treatment 

Table I: Some Characteristics of Stroke Patients for whom EMS was Activated 
Before and During Covid-19.

According to Table I the number of stroke cases transfer in rural 
areas during Covid-19 was higher than before Covid-19 and 
statistically significant (p=0.018). There has been an increase in 
the number of stroke cases younger than 72 years of age during 
the Covid-19 pandemic, but this increase is not significant. 
Most of the patients who were admitted to the ambulance due to 
stroke, both before and during covid, were conscious.

DISCUSSION
In this retrospective study at a single centre similar numbers 
were observed before COVID-19 and one year after the 
pandemic at EMS. In the literature, there are studies showing 
that the incidence of stroke has increased as a complication of 
COVID-19 and that hospital incidence of mild stroke patients 
have decreased due to the fear of transmission of Covid-19 
(11,12,18-20). We are of the opinion that the difference in 
results of studies on this subject is due to the difference in 
characteristics such as the research population and the study 
region. In addition, people's concern about covid contamination 
may have affected their hospital admissions. 

On the 21st of March 2020, individuals aged 65 and older were 
prohibited subjected to curfew in Turkey. Figure 2 shows that 
the number of patients who called an ambulance for stroke 
before and during the pandemic did not change significantly. 
Despite the second Covid-19 wave observed in Turkey in 
November 2020, no significant change was observed in stroke 
patients compared to the previous year. Similar results were 
observed in a study conducted by Bullrich et al. (2020) in a 
stroke center in London (17). According to a meta-analysis by 

Bhati and Srivastava (2021), the association between covid-19 
and stroke was explained by the fact that individuals who had 
covid-19 had risk factors for stroke. A small proportion of stroke 
patients were directly associated with Covid-19 infection (21).
In this study, the mean age of stroke patients who admitted to 
EMS before and during Covid-19 showed similar characteris-
tics. When the age groups of the patients included in the study 
were examined, no significant difference was found between the 
age groups before and during Covid-19. In the study conducted 
by Siegleer et al. (2020), in which stroke patients who applied to 
the Cooper University Emergency Service were evaluated, the 
mean age of the patients who applied before Covid-19 and 
during the Covid-19 pandemic was found to be similar (12).
Gender-based characteristics of stroke patients applying to EMS 
were similar before and during Covid-19. The number of male 
stroke patients was lower than that of females, but this was not 
IRXQG�WR�EH�VLJQLILFDQW��,Q�WKH�VWXG\�FRQGXFWHG�E\�ùHQV|]�HW�DO��
(2018), concerning the determination of the stroke epidemiolo-
gy in Turkey, the gender characteristics of patients were 
compatible with this study (22). According to the systematic 
review by Siow et al, most patients diagnosed with stroke 
during the Covid 19 pandemic were women, but there was no 
significant difference (23). Both population-based studies and 
studies conducted during the pandemic show that the prevalence 
of stroke is similar in both sexes.

During the Covid-19 pandemic, the rate of stroke patients in 
rural areas increased significantly compared to the rate of urban 
stroke patients. We are of the opinion that the main reason for 
this is the migration of citizens residing in urban areas to rural 
areas during the lockdown implemented in Turkey and the fact 
that those with chronic diseases such as hypertension could not 
go to their regular checkups due to increased concerns about 
safe access to healthcare services. According to the results of a 
study conducted in the USA, the number of laboratory tests 
related to chronic diseases performed in primary care during the 
Covid-19 period decreased by 81-90% and new drug treatments 
decreased by 52-60%, which was found to be alarming (23). 
Suspending checkups and follow-ups of chronic diseases can 
lead to fatal results. For this reason, it is important for healthcare 
providers and especially family physicians to carefully monitor 
the general condition of the patients whom they follow up. It is 
necessary to develop at-home patient follow-up applications 
both in terms of technology and manpower.

According to the study conducted by Weldegebreal et al. (2020), 
which was planned to determine the risk factors affecting 
mortality in patients hospitalized for stroke, unconsciousness 
increases the severity and mortality in stroke patients (being 
unconscious (AOR=2.61, 95%CI:1.06-6.40, p=0.037) during 
admission were positively associated with mortality) (24).  In 
this study, the number of patients who were confused and 
completely unconscious was similar in the pre-covid-19 and 
intrapandemic period. 
The study conducted by Siegleer et al (2020), which evaluated 
patients admitted to the Cooper University emergency depart-
ment for stroke, did note a decrease in emergency department 
admissions of stroke patients with mild symptoms, primarily 

because of fear of COVID -19 contamination; however, this 
study did not note a change in the rate of hospital transfers and 
interhospital transfers of patients who went to the hospital on 
their own (12).

Limitations
This study is a single-center observational study of a short 
duration in the early phase of the Covid-19 pandemic. There-
fore, no generalization to the whole country can be made and the 
study may not indicate lasting consequences for the local stroke 
epidemiology. In addition, only some characteristics of stroke 
patients were evaluated in this data set and mortality rates and 
other risk factors determining severity were not evaluated. In 
the EMS registration system, there is no information about the 
presence of chronic diseases or COVID-19 positivity of the 
patients. For this reason, covid-19 positivity and risk factors for 
chronic diseases were not discussed in this study.

CONCLUSION
As a result of this single-center study conducted in Turkey, it 
was observed that the Covid-19 pandemic did not affect the 
incidence of stroke patients and significantly affected the 
duration of transportation in emergency healthcare applications. 
More comprehensive multicenter studies are recommended.
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RESULTS
The mean age of the patients included in this study was 
71.82±11.74 (min:42.00, max:99.00). The mean age 
pre-Covid-19 was 72.18±11.69 (min:42, max:99); The intrapan-
demic mean age was 71.46±11.79 (min:42.00, max:97.00). 

There was no significant difference between the mean age of the 
two groups (p=0.929). According to Figure 2, the number of 
pre-COVID-19 and intra pandemic activation of EMS for stroke 
cases showed similar characteristics. 

Figure 3 shows the distribution of ambulance transport times for 
stroke patients treated with EMS between the period before and 
during the COVID-19 pandemic. According to the results of the 
t test in the independent group, the average ambulance transport 
time to stroke patients increased significantly during the 
pandemic period (p < 0.001). 

The average timeframe in which the assigned EMS team 
reached stroke patients before the COVID-19 pandemic was 
7.69±5.85 minute (min:1.00 minute, max:48.00 minute). The 
average transportation time to the patient during Covid-19 was 
8.94±6.51 minute (Min:1.00 minute, max:49.00 minute). 
Ambulance transportation times during Covid-19 were longer 
and statistically significant (p<0.001).

Statistical Analysis
The statistical analysis was performed using Excel and the 
Statistical Package for Social Sciences (IBM SPSS Version 23, 
NY, USA). Descriptive features are given as numbers and 
percentages. In addition, the chi-square analysis method was 
used to compare the situation of the data related to the indepen-
dent variables before and during covid. The independent group 
t test was used to compare the ambulance transport time averag-
es. p<0.05 was accepted for significance in the study.

Ethics 
This research complies with all relevant national regulations, 
institutional policies and the principles of the Declaration of 
Helsinki. Permission to carry out the study was obtained from 
the Provincial Directorate for Healthcare of Kayseri and the 
Ethics Commission for Nonclinical Studies of the Gazi Univer-
sity on 24.06.2021 by decision number 11. For conducting the 
study permission was obtained from the COVID-19 Scientific 
Studies Committee of the Ministry of Healthcare of the Repub-
lic of Turkey.



through EMS are recorded in the ASOS system, which is used 
on a national basis in Turkish EMS. A unique serial number is 
assigned to each patient/ injured person who activates EMS in 
the ASOS system.
During the examination of the records, socio-demographic 
characteristics of patients such as age, sex, social security and 
region (urban-rural), the timeframe in which an ambulance was 
sent to the patient and patient outcomes (transfer to a hospital, 
transfer between hospitals) were evaluated. The time it takes for 
the ambulance to reach the patient. The time it takes for the 
ambulance to reach the patient starts from EMS activates the 
team closest to the patient and ends when the patient is 
transported by the team from EMS. This time should not exceed 
10 minutes in the city center and 30 minutes in the countryside. 
When the EMS team transports the patient from the scene of an 
accident to a hospital, the patient is said to be hospitalized. In 
some cases, a patient in the hospital is transferred to a higher 
level hospital. This situation is called an interhospital transfer. 
The patient's state of consciousness was divided into four 
groups: open, confused, unconscious, and unknown. The 
patient's state of consciousness is assessed by the paramedic or 

physician in charge of the EMS team. If the state of conscious-
ness was not recorded in the ASOS system, it was classified as 
unknown. Since the Glasgow coma scale was missing in many 
patients, consciousness level data were used. Because the mean 
age of the data set was 71.81±11.74 years, the age variable was 
divided into two groups: younger than 72 years and 72 years and 
older.
In addition, the case outcome was divided into two groups as 
"Transportation to hospital" and "Transportation between hospi-
tals". The patients that the ambulance intervened by going to the 
scene are included in the Transportation to hospital group. The 
transfer of outpatients admitted to the hospital to another hospi-
tal is grouped as Transportation between hospitals.

Sample Scope
The sample selection method was not used in this study. All 
non-traumatic EMS-treated stroke patients during the research 
period were included. A total of 4475 patient registration forms, 
2266 patients before Covid-19 and 2209 patients during 
COVID-19, who met the criteria suitable for our research, were 
included (Figure 1).

Celebi I. et al.Akd Med J 2024;10(1)

ABSTRACT
Objective: 
The aim of this retrospective study was to determine to what extent the incidence of stroke in 
individuals whose physical activity was restricted due to the mandatory lockdown during the 
pandemic has been affected. 

Material and Method: 
The study population consists of patients with the International Classification of Disease (ICD) 
codes of stroke, subarachnoid hemorrhages, cerebrovascular situations, cerebrovascular diseas-
es, subdural hemorrhages, hemiplegia and hemiparesis who were admitted to the Kayseri EMS 
between March 2019 and February 2021.

Results: 
The average timeframe in which the assigned Emergency Medical Services (EMS) team reached 
stroke patients before the COVID-19 pandemic was 7.69±5.85 minute. The mean time to reach 
the patient during the COVID-19 process was found to be 8.94±6.51 minutes. Ambulance 
transportation times during COVID-19 were longer and statistically significant. The mean age 
pre-COVID-19 was 72.18±11.69 (min:42, max:99); The intrapandemic mean age was 
71.46±11.79 (min:42.00, max:97.00). There was no significant difference between the mean age 
of the two groups (p=0.929).

Conclusion: 
As a result of this single-center study conducted in Turkey, it was observed that the COVID-19 
pandemic did not affect the incidence of stroke patients and significantly affected the duration of 
transportation in emergency healthcare applications. More comprehensive multicenter studies 
are recommended.
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INTRODUCTION
According to the World Health Organization, stroke is the 
second leading cause of death and the third leading cause of loss 
of life years due to disability (1). Notably, more than 85% of 
fatal strokes are reported to occur in low-to-middle-income 
countries, placing a great burden on the health resources of 
these countries (1). There are many risk factors for stroke such 
as hypertension, diabetes, hyperlipidemia, obesity, smoking and 
physical inactivity (1,2). A meta-analysis showed that physical 
activity is a protective factor against stroke (OR 0.49 (95% CI 
0.29-0.83) (2). Systematic observations and meta-analyses have 
shown that physical activity can reduce the risk, of stroke or 
death by 25% to 30% (2-4). According to the guidelines for the 
diagnosis and treatment of stroke, limited physical activity is an 
important risk factor for stroke. To reduce this risk, moderate to 
intense aerobic exercise three to four times per week for the 
duration of 40 minutes on average is recommended (5).
After the World Health Organization declared the epidemic 
COVID-19 a global emergency on the 30th of January 2020, 
governments were forced to take various measures such as 
closing the borders, imposing travel restrictions and quarantine 
and curfew measures (6-8). These measures, taken to contain 
the spread of infection, resulted in long stays at home and an 

increase in sedentary behaviors such as sitting, lying down and 
watching television, a decrease in regular physical activity and 
consequently an increase in the risk for chronic health disorders 
(9). Another situation in which the COVID-19 pandemic 
triggers the incidence of stroke is the emergence of neurological 
complications such as stroke, especially in patients with 
concomitant diseases (10). Some studies in the literature 
emphasize that the number of recorded strokes decreases 
significantly during the pandemic (11, 12). This is probably 
because fewer patients are admitted with milder strokes, 
perhaps due to fears of infection when referred to the hospital 
during times of social distancing and lockdown. In some studies 
it has been suggested that despite the decrease in stroke 
incidence, COVID-19 infection itself may cause a stroke 
(13-16). However, no sufficient resources have been found 
which may reveal how the incidence of stroke patients who are 
not infected with COVID-19 has been affected (17). In addition, 
no studies have been carried out on this subject in Turkey, as far 
as we are aware. The aim of this retrospective study was to 
determine to what extent the incidence of stroke in individuals 
whose physical activity was restricted because of mandatory 
lockdown during the pandemic was affected.

MATERIAL and METHODS
Setting and Design
This cross-sectional study was conducted using the retrospec-
tive record scanning method. The research was carried out in the 
province of Kayseri, which is one of the largest cities in Turkey. 
The total population in the province of Kayseri is 1.421.455 and 
emergency healthcare services are provided by the Kayseri 
EMS system through 52 emergency healthcare stations and a 
call center, a total of 656 healthcare personnel and 80 ambulanc-
es (18). All emergency services in Turkey are centralized on a 
single number. Central dispatch for the police, fire department 
and EMS and automatic location identification is present for the 
universal emergency number 1-1-2. If medical assistance is 
needed, the call is forwarded to an EMS employee who answers 
the call, reaffirms the address and activates the nearest ambu-
lance. Calls, including the medical priority referral system, are 
answered in eight different languages including Turkish. 

Participants 
The study population consists of patients with ICD codes of 
stroke, subarachnoid hemorrhage, cerebrovascular situations, 
cerebrovascular disease, subdural hemorrhage, hemiplegia, and 
hemiparesis activated between March 2019 and February 2021 
in Kayseri EMS. The first COVID-19 case was observed in 
Turkey on the 10th of March 2020 (19). Therefore, data were 
examined and compared in two groups, namely the pre-pandem-
ic group (March 2019-February 2020) and intrapandemic group 
(March 2020-February 2021). Traumatic cerebral hemorrhages 
and records of patients younger than 18 years of age were 
excluded from the study. 

Data Sourcing/ Management
The data were taken from the ASOS system used by the Kayseri 
EMS. All patients and injured people who receive treatment 

Table I: Some Characteristics of Stroke Patients for whom EMS was Activated 
Before and During Covid-19.

According to Table I the number of stroke cases transfer in rural 
areas during Covid-19 was higher than before Covid-19 and 
statistically significant (p=0.018). There has been an increase in 
the number of stroke cases younger than 72 years of age during 
the Covid-19 pandemic, but this increase is not significant. 
Most of the patients who were admitted to the ambulance due to 
stroke, both before and during covid, were conscious.

DISCUSSION
In this retrospective study at a single centre similar numbers 
were observed before COVID-19 and one year after the 
pandemic at EMS. In the literature, there are studies showing 
that the incidence of stroke has increased as a complication of 
COVID-19 and that hospital incidence of mild stroke patients 
have decreased due to the fear of transmission of Covid-19 
(11,12,18-20). We are of the opinion that the difference in 
results of studies on this subject is due to the difference in 
characteristics such as the research population and the study 
region. In addition, people's concern about covid contamination 
may have affected their hospital admissions. 

On the 21st of March 2020, individuals aged 65 and older were 
prohibited subjected to curfew in Turkey. Figure 2 shows that 
the number of patients who called an ambulance for stroke 
before and during the pandemic did not change significantly. 
Despite the second Covid-19 wave observed in Turkey in 
November 2020, no significant change was observed in stroke 
patients compared to the previous year. Similar results were 
observed in a study conducted by Bullrich et al. (2020) in a 
stroke center in London (17). According to a meta-analysis by 

Bhati and Srivastava (2021), the association between covid-19 
and stroke was explained by the fact that individuals who had 
covid-19 had risk factors for stroke. A small proportion of stroke 
patients were directly associated with Covid-19 infection (21).
In this study, the mean age of stroke patients who admitted to 
EMS before and during Covid-19 showed similar characteris-
tics. When the age groups of the patients included in the study 
were examined, no significant difference was found between the 
age groups before and during Covid-19. In the study conducted 
by Siegleer et al. (2020), in which stroke patients who applied to 
the Cooper University Emergency Service were evaluated, the 
mean age of the patients who applied before Covid-19 and 
during the Covid-19 pandemic was found to be similar (12).
Gender-based characteristics of stroke patients applying to EMS 
were similar before and during Covid-19. The number of male 
stroke patients was lower than that of females, but this was not 
IRXQG�WR�EH�VLJQLILFDQW��,Q�WKH�VWXG\�FRQGXFWHG�E\�ùHQV|]�HW�DO��
(2018), concerning the determination of the stroke epidemiolo-
gy in Turkey, the gender characteristics of patients were 
compatible with this study (22). According to the systematic 
review by Siow et al, most patients diagnosed with stroke 
during the Covid 19 pandemic were women, but there was no 
significant difference (23). Both population-based studies and 
studies conducted during the pandemic show that the prevalence 
of stroke is similar in both sexes.

During the Covid-19 pandemic, the rate of stroke patients in 
rural areas increased significantly compared to the rate of urban 
stroke patients. We are of the opinion that the main reason for 
this is the migration of citizens residing in urban areas to rural 
areas during the lockdown implemented in Turkey and the fact 
that those with chronic diseases such as hypertension could not 
go to their regular checkups due to increased concerns about 
safe access to healthcare services. According to the results of a 
study conducted in the USA, the number of laboratory tests 
related to chronic diseases performed in primary care during the 
Covid-19 period decreased by 81-90% and new drug treatments 
decreased by 52-60%, which was found to be alarming (23). 
Suspending checkups and follow-ups of chronic diseases can 
lead to fatal results. For this reason, it is important for healthcare 
providers and especially family physicians to carefully monitor 
the general condition of the patients whom they follow up. It is 
necessary to develop at-home patient follow-up applications 
both in terms of technology and manpower.

According to the study conducted by Weldegebreal et al. (2020), 
which was planned to determine the risk factors affecting 
mortality in patients hospitalized for stroke, unconsciousness 
increases the severity and mortality in stroke patients (being 
unconscious (AOR=2.61, 95%CI:1.06-6.40, p=0.037) during 
admission were positively associated with mortality) (24).  In 
this study, the number of patients who were confused and 
completely unconscious was similar in the pre-covid-19 and 
intrapandemic period. 
The study conducted by Siegleer et al (2020), which evaluated 
patients admitted to the Cooper University emergency depart-
ment for stroke, did note a decrease in emergency department 
admissions of stroke patients with mild symptoms, primarily 

because of fear of COVID -19 contamination; however, this 
study did not note a change in the rate of hospital transfers and 
interhospital transfers of patients who went to the hospital on 
their own (12).

Limitations
This study is a single-center observational study of a short 
duration in the early phase of the Covid-19 pandemic. There-
fore, no generalization to the whole country can be made and the 
study may not indicate lasting consequences for the local stroke 
epidemiology. In addition, only some characteristics of stroke 
patients were evaluated in this data set and mortality rates and 
other risk factors determining severity were not evaluated. In 
the EMS registration system, there is no information about the 
presence of chronic diseases or COVID-19 positivity of the 
patients. For this reason, covid-19 positivity and risk factors for 
chronic diseases were not discussed in this study.

CONCLUSION
As a result of this single-center study conducted in Turkey, it 
was observed that the Covid-19 pandemic did not affect the 
incidence of stroke patients and significantly affected the 
duration of transportation in emergency healthcare applications. 
More comprehensive multicenter studies are recommended.
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RESULTS
The mean age of the patients included in this study was 
71.82±11.74 (min:42.00, max:99.00). The mean age 
pre-Covid-19 was 72.18±11.69 (min:42, max:99); The intrapan-
demic mean age was 71.46±11.79 (min:42.00, max:97.00). 

There was no significant difference between the mean age of the 
two groups (p=0.929). According to Figure 2, the number of 
pre-COVID-19 and intra pandemic activation of EMS for stroke 
cases showed similar characteristics. 

Figure 3 shows the distribution of ambulance transport times for 
stroke patients treated with EMS between the period before and 
during the COVID-19 pandemic. According to the results of the 
t test in the independent group, the average ambulance transport 
time to stroke patients increased significantly during the 
pandemic period (p < 0.001). 

The average timeframe in which the assigned EMS team 
reached stroke patients before the COVID-19 pandemic was 
7.69±5.85 minute (min:1.00 minute, max:48.00 minute). The 
average transportation time to the patient during Covid-19 was 
8.94±6.51 minute (Min:1.00 minute, max:49.00 minute). 
Ambulance transportation times during Covid-19 were longer 
and statistically significant (p<0.001).

Statistical Analysis
The statistical analysis was performed using Excel and the 
Statistical Package for Social Sciences (IBM SPSS Version 23, 
NY, USA). Descriptive features are given as numbers and 
percentages. In addition, the chi-square analysis method was 
used to compare the situation of the data related to the indepen-
dent variables before and during covid. The independent group 
t test was used to compare the ambulance transport time averag-
es. p<0.05 was accepted for significance in the study.
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This research complies with all relevant national regulations, 
institutional policies and the principles of the Declaration of 
Helsinki. Permission to carry out the study was obtained from 
the Provincial Directorate for Healthcare of Kayseri and the 
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study permission was obtained from the COVID-19 Scientific 
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through EMS are recorded in the ASOS system, which is used 
on a national basis in Turkish EMS. A unique serial number is 
assigned to each patient/ injured person who activates EMS in 
the ASOS system.
During the examination of the records, socio-demographic 
characteristics of patients such as age, sex, social security and 
region (urban-rural), the timeframe in which an ambulance was 
sent to the patient and patient outcomes (transfer to a hospital, 
transfer between hospitals) were evaluated. The time it takes for 
the ambulance to reach the patient. The time it takes for the 
ambulance to reach the patient starts from EMS activates the 
team closest to the patient and ends when the patient is 
transported by the team from EMS. This time should not exceed 
10 minutes in the city center and 30 minutes in the countryside. 
When the EMS team transports the patient from the scene of an 
accident to a hospital, the patient is said to be hospitalized. In 
some cases, a patient in the hospital is transferred to a higher 
level hospital. This situation is called an interhospital transfer. 
The patient's state of consciousness was divided into four 
groups: open, confused, unconscious, and unknown. The 
patient's state of consciousness is assessed by the paramedic or 

physician in charge of the EMS team. If the state of conscious-
ness was not recorded in the ASOS system, it was classified as 
unknown. Since the Glasgow coma scale was missing in many 
patients, consciousness level data were used. Because the mean 
age of the data set was 71.81±11.74 years, the age variable was 
divided into two groups: younger than 72 years and 72 years and 
older.
In addition, the case outcome was divided into two groups as 
"Transportation to hospital" and "Transportation between hospi-
tals". The patients that the ambulance intervened by going to the 
scene are included in the Transportation to hospital group. The 
transfer of outpatients admitted to the hospital to another hospi-
tal is grouped as Transportation between hospitals.

Sample Scope
The sample selection method was not used in this study. All 
non-traumatic EMS-treated stroke patients during the research 
period were included. A total of 4475 patient registration forms, 
2266 patients before Covid-19 and 2209 patients during 
COVID-19, who met the criteria suitable for our research, were 
included (Figure 1).ABSTRACT

Objective: 
The aim of this retrospective study was to determine to what extent the incidence of stroke in 
individuals whose physical activity was restricted due to the mandatory lockdown during the 
pandemic has been affected. 

Material and Method: 
The study population consists of patients with the International Classification of Disease (ICD) 
codes of stroke, subarachnoid hemorrhages, cerebrovascular situations, cerebrovascular diseas-
es, subdural hemorrhages, hemiplegia and hemiparesis who were admitted to the Kayseri EMS 
between March 2019 and February 2021.

Results: 
The average timeframe in which the assigned Emergency Medical Services (EMS) team reached 
stroke patients before the COVID-19 pandemic was 7.69±5.85 minute. The mean time to reach 
the patient during the COVID-19 process was found to be 8.94±6.51 minutes. Ambulance 
transportation times during COVID-19 were longer and statistically significant. The mean age 
pre-COVID-19 was 72.18±11.69 (min:42, max:99); The intrapandemic mean age was 
71.46±11.79 (min:42.00, max:97.00). There was no significant difference between the mean age 
of the two groups (p=0.929).

Conclusion: 
As a result of this single-center study conducted in Turkey, it was observed that the COVID-19 
pandemic did not affect the incidence of stroke patients and significantly affected the duration of 
transportation in emergency healthcare applications. More comprehensive multicenter studies 
are recommended.
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INTRODUCTION
According to the World Health Organization, stroke is the 
second leading cause of death and the third leading cause of loss 
of life years due to disability (1). Notably, more than 85% of 
fatal strokes are reported to occur in low-to-middle-income 
countries, placing a great burden on the health resources of 
these countries (1). There are many risk factors for stroke such 
as hypertension, diabetes, hyperlipidemia, obesity, smoking and 
physical inactivity (1,2). A meta-analysis showed that physical 
activity is a protective factor against stroke (OR 0.49 (95% CI 
0.29-0.83) (2). Systematic observations and meta-analyses have 
shown that physical activity can reduce the risk, of stroke or 
death by 25% to 30% (2-4). According to the guidelines for the 
diagnosis and treatment of stroke, limited physical activity is an 
important risk factor for stroke. To reduce this risk, moderate to 
intense aerobic exercise three to four times per week for the 
duration of 40 minutes on average is recommended (5).
After the World Health Organization declared the epidemic 
COVID-19 a global emergency on the 30th of January 2020, 
governments were forced to take various measures such as 
closing the borders, imposing travel restrictions and quarantine 
and curfew measures (6-8). These measures, taken to contain 
the spread of infection, resulted in long stays at home and an 

increase in sedentary behaviors such as sitting, lying down and 
watching television, a decrease in regular physical activity and 
consequently an increase in the risk for chronic health disorders 
(9). Another situation in which the COVID-19 pandemic 
triggers the incidence of stroke is the emergence of neurological 
complications such as stroke, especially in patients with 
concomitant diseases (10). Some studies in the literature 
emphasize that the number of recorded strokes decreases 
significantly during the pandemic (11, 12). This is probably 
because fewer patients are admitted with milder strokes, 
perhaps due to fears of infection when referred to the hospital 
during times of social distancing and lockdown. In some studies 
it has been suggested that despite the decrease in stroke 
incidence, COVID-19 infection itself may cause a stroke 
(13-16). However, no sufficient resources have been found 
which may reveal how the incidence of stroke patients who are 
not infected with COVID-19 has been affected (17). In addition, 
no studies have been carried out on this subject in Turkey, as far 
as we are aware. The aim of this retrospective study was to 
determine to what extent the incidence of stroke in individuals 
whose physical activity was restricted because of mandatory 
lockdown during the pandemic was affected.

MATERIAL and METHODS
Setting and Design
This cross-sectional study was conducted using the retrospec-
tive record scanning method. The research was carried out in the 
province of Kayseri, which is one of the largest cities in Turkey. 
The total population in the province of Kayseri is 1.421.455 and 
emergency healthcare services are provided by the Kayseri 
EMS system through 52 emergency healthcare stations and a 
call center, a total of 656 healthcare personnel and 80 ambulanc-
es (18). All emergency services in Turkey are centralized on a 
single number. Central dispatch for the police, fire department 
and EMS and automatic location identification is present for the 
universal emergency number 1-1-2. If medical assistance is 
needed, the call is forwarded to an EMS employee who answers 
the call, reaffirms the address and activates the nearest ambu-
lance. Calls, including the medical priority referral system, are 
answered in eight different languages including Turkish. 

Participants 
The study population consists of patients with ICD codes of 
stroke, subarachnoid hemorrhage, cerebrovascular situations, 
cerebrovascular disease, subdural hemorrhage, hemiplegia, and 
hemiparesis activated between March 2019 and February 2021 
in Kayseri EMS. The first COVID-19 case was observed in 
Turkey on the 10th of March 2020 (19). Therefore, data were 
examined and compared in two groups, namely the pre-pandem-
ic group (March 2019-February 2020) and intrapandemic group 
(March 2020-February 2021). Traumatic cerebral hemorrhages 
and records of patients younger than 18 years of age were 
excluded from the study. 

Data Sourcing/ Management
The data were taken from the ASOS system used by the Kayseri 
EMS. All patients and injured people who receive treatment 

Table I: Some Characteristics of Stroke Patients for whom EMS was Activated 
Before and During Covid-19.

According to Table I the number of stroke cases transfer in rural 
areas during Covid-19 was higher than before Covid-19 and 
statistically significant (p=0.018). There has been an increase in 
the number of stroke cases younger than 72 years of age during 
the Covid-19 pandemic, but this increase is not significant. 
Most of the patients who were admitted to the ambulance due to 
stroke, both before and during covid, were conscious.

DISCUSSION
In this retrospective study at a single centre similar numbers 
were observed before COVID-19 and one year after the 
pandemic at EMS. In the literature, there are studies showing 
that the incidence of stroke has increased as a complication of 
COVID-19 and that hospital incidence of mild stroke patients 
have decreased due to the fear of transmission of Covid-19 
(11,12,18-20). We are of the opinion that the difference in 
results of studies on this subject is due to the difference in 
characteristics such as the research population and the study 
region. In addition, people's concern about covid contamination 
may have affected their hospital admissions. 

On the 21st of March 2020, individuals aged 65 and older were 
prohibited subjected to curfew in Turkey. Figure 2 shows that 
the number of patients who called an ambulance for stroke 
before and during the pandemic did not change significantly. 
Despite the second Covid-19 wave observed in Turkey in 
November 2020, no significant change was observed in stroke 
patients compared to the previous year. Similar results were 
observed in a study conducted by Bullrich et al. (2020) in a 
stroke center in London (17). According to a meta-analysis by 

Bhati and Srivastava (2021), the association between covid-19 
and stroke was explained by the fact that individuals who had 
covid-19 had risk factors for stroke. A small proportion of stroke 
patients were directly associated with Covid-19 infection (21).
In this study, the mean age of stroke patients who admitted to 
EMS before and during Covid-19 showed similar characteris-
tics. When the age groups of the patients included in the study 
were examined, no significant difference was found between the 
age groups before and during Covid-19. In the study conducted 
by Siegleer et al. (2020), in which stroke patients who applied to 
the Cooper University Emergency Service were evaluated, the 
mean age of the patients who applied before Covid-19 and 
during the Covid-19 pandemic was found to be similar (12).
Gender-based characteristics of stroke patients applying to EMS 
were similar before and during Covid-19. The number of male 
stroke patients was lower than that of females, but this was not 
IRXQG�WR�EH�VLJQLILFDQW��,Q�WKH�VWXG\�FRQGXFWHG�E\�ùHQV|]�HW�DO��
(2018), concerning the determination of the stroke epidemiolo-
gy in Turkey, the gender characteristics of patients were 
compatible with this study (22). According to the systematic 
review by Siow et al, most patients diagnosed with stroke 
during the Covid 19 pandemic were women, but there was no 
significant difference (23). Both population-based studies and 
studies conducted during the pandemic show that the prevalence 
of stroke is similar in both sexes.

During the Covid-19 pandemic, the rate of stroke patients in 
rural areas increased significantly compared to the rate of urban 
stroke patients. We are of the opinion that the main reason for 
this is the migration of citizens residing in urban areas to rural 
areas during the lockdown implemented in Turkey and the fact 
that those with chronic diseases such as hypertension could not 
go to their regular checkups due to increased concerns about 
safe access to healthcare services. According to the results of a 
study conducted in the USA, the number of laboratory tests 
related to chronic diseases performed in primary care during the 
Covid-19 period decreased by 81-90% and new drug treatments 
decreased by 52-60%, which was found to be alarming (23). 
Suspending checkups and follow-ups of chronic diseases can 
lead to fatal results. For this reason, it is important for healthcare 
providers and especially family physicians to carefully monitor 
the general condition of the patients whom they follow up. It is 
necessary to develop at-home patient follow-up applications 
both in terms of technology and manpower.

According to the study conducted by Weldegebreal et al. (2020), 
which was planned to determine the risk factors affecting 
mortality in patients hospitalized for stroke, unconsciousness 
increases the severity and mortality in stroke patients (being 
unconscious (AOR=2.61, 95%CI:1.06-6.40, p=0.037) during 
admission were positively associated with mortality) (24).  In 
this study, the number of patients who were confused and 
completely unconscious was similar in the pre-covid-19 and 
intrapandemic period. 
The study conducted by Siegleer et al (2020), which evaluated 
patients admitted to the Cooper University emergency depart-
ment for stroke, did note a decrease in emergency department 
admissions of stroke patients with mild symptoms, primarily 

because of fear of COVID -19 contamination; however, this 
study did not note a change in the rate of hospital transfers and 
interhospital transfers of patients who went to the hospital on 
their own (12).

Limitations
This study is a single-center observational study of a short 
duration in the early phase of the Covid-19 pandemic. There-
fore, no generalization to the whole country can be made and the 
study may not indicate lasting consequences for the local stroke 
epidemiology. In addition, only some characteristics of stroke 
patients were evaluated in this data set and mortality rates and 
other risk factors determining severity were not evaluated. In 
the EMS registration system, there is no information about the 
presence of chronic diseases or COVID-19 positivity of the 
patients. For this reason, covid-19 positivity and risk factors for 
chronic diseases were not discussed in this study.

CONCLUSION
As a result of this single-center study conducted in Turkey, it 
was observed that the Covid-19 pandemic did not affect the 
incidence of stroke patients and significantly affected the 
duration of transportation in emergency healthcare applications. 
More comprehensive multicenter studies are recommended.
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RESULTS
The mean age of the patients included in this study was 
71.82±11.74 (min:42.00, max:99.00). The mean age 
pre-Covid-19 was 72.18±11.69 (min:42, max:99); The intrapan-
demic mean age was 71.46±11.79 (min:42.00, max:97.00). 

There was no significant difference between the mean age of the 
two groups (p=0.929). According to Figure 2, the number of 
pre-COVID-19 and intra pandemic activation of EMS for stroke 
cases showed similar characteristics. 

Figure 3 shows the distribution of ambulance transport times for 
stroke patients treated with EMS between the period before and 
during the COVID-19 pandemic. According to the results of the 
t test in the independent group, the average ambulance transport 
time to stroke patients increased significantly during the 
pandemic period (p < 0.001). 

The average timeframe in which the assigned EMS team 
reached stroke patients before the COVID-19 pandemic was 
7.69±5.85 minute (min:1.00 minute, max:48.00 minute). The 
average transportation time to the patient during Covid-19 was 
8.94±6.51 minute (Min:1.00 minute, max:49.00 minute). 
Ambulance transportation times during Covid-19 were longer 
and statistically significant (p<0.001).

Figure 1: Data Sourcing

Statistical Analysis
The statistical analysis was performed using Excel and the 
Statistical Package for Social Sciences (IBM SPSS Version 23, 
NY, USA). Descriptive features are given as numbers and 
percentages. In addition, the chi-square analysis method was 
used to compare the situation of the data related to the indepen-
dent variables before and during covid. The independent group 
t test was used to compare the ambulance transport time averag-
es. p<0.05 was accepted for significance in the study.

Ethics 
This research complies with all relevant national regulations, 
institutional policies and the principles of the Declaration of 
Helsinki. Permission to carry out the study was obtained from 
the Provincial Directorate for Healthcare of Kayseri and the 
Ethics Commission for Nonclinical Studies of the Gazi Univer-
sity on 24.06.2021 by decision number 11. For conducting the 
study permission was obtained from the COVID-19 Scientific 
Studies Committee of the Ministry of Healthcare of the Repub-
lic of Turkey.



through EMS are recorded in the ASOS system, which is used 
on a national basis in Turkish EMS. A unique serial number is 
assigned to each patient/ injured person who activates EMS in 
the ASOS system.
During the examination of the records, socio-demographic 
characteristics of patients such as age, sex, social security and 
region (urban-rural), the timeframe in which an ambulance was 
sent to the patient and patient outcomes (transfer to a hospital, 
transfer between hospitals) were evaluated. The time it takes for 
the ambulance to reach the patient. The time it takes for the 
ambulance to reach the patient starts from EMS activates the 
team closest to the patient and ends when the patient is 
transported by the team from EMS. This time should not exceed 
10 minutes in the city center and 30 minutes in the countryside. 
When the EMS team transports the patient from the scene of an 
accident to a hospital, the patient is said to be hospitalized. In 
some cases, a patient in the hospital is transferred to a higher 
level hospital. This situation is called an interhospital transfer. 
The patient's state of consciousness was divided into four 
groups: open, confused, unconscious, and unknown. The 
patient's state of consciousness is assessed by the paramedic or 

physician in charge of the EMS team. If the state of conscious-
ness was not recorded in the ASOS system, it was classified as 
unknown. Since the Glasgow coma scale was missing in many 
patients, consciousness level data were used. Because the mean 
age of the data set was 71.81±11.74 years, the age variable was 
divided into two groups: younger than 72 years and 72 years and 
older.
In addition, the case outcome was divided into two groups as 
"Transportation to hospital" and "Transportation between hospi-
tals". The patients that the ambulance intervened by going to the 
scene are included in the Transportation to hospital group. The 
transfer of outpatients admitted to the hospital to another hospi-
tal is grouped as Transportation between hospitals.

Sample Scope
The sample selection method was not used in this study. All 
non-traumatic EMS-treated stroke patients during the research 
period were included. A total of 4475 patient registration forms, 
2266 patients before Covid-19 and 2209 patients during 
COVID-19, who met the criteria suitable for our research, were 
included (Figure 1).ABSTRACT

Objective: 
The aim of this retrospective study was to determine to what extent the incidence of stroke in 
individuals whose physical activity was restricted due to the mandatory lockdown during the 
pandemic has been affected. 

Material and Method: 
The study population consists of patients with the International Classification of Disease (ICD) 
codes of stroke, subarachnoid hemorrhages, cerebrovascular situations, cerebrovascular diseas-
es, subdural hemorrhages, hemiplegia and hemiparesis who were admitted to the Kayseri EMS 
between March 2019 and February 2021.

Results: 
The average timeframe in which the assigned Emergency Medical Services (EMS) team reached 
stroke patients before the COVID-19 pandemic was 7.69±5.85 minute. The mean time to reach 
the patient during the COVID-19 process was found to be 8.94±6.51 minutes. Ambulance 
transportation times during COVID-19 were longer and statistically significant. The mean age 
pre-COVID-19 was 72.18±11.69 (min:42, max:99); The intrapandemic mean age was 
71.46±11.79 (min:42.00, max:97.00). There was no significant difference between the mean age 
of the two groups (p=0.929).

Conclusion: 
As a result of this single-center study conducted in Turkey, it was observed that the COVID-19 
pandemic did not affect the incidence of stroke patients and significantly affected the duration of 
transportation in emergency healthcare applications. More comprehensive multicenter studies 
are recommended.
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INTRODUCTION
According to the World Health Organization, stroke is the 
second leading cause of death and the third leading cause of loss 
of life years due to disability (1). Notably, more than 85% of 
fatal strokes are reported to occur in low-to-middle-income 
countries, placing a great burden on the health resources of 
these countries (1). There are many risk factors for stroke such 
as hypertension, diabetes, hyperlipidemia, obesity, smoking and 
physical inactivity (1,2). A meta-analysis showed that physical 
activity is a protective factor against stroke (OR 0.49 (95% CI 
0.29-0.83) (2). Systematic observations and meta-analyses have 
shown that physical activity can reduce the risk, of stroke or 
death by 25% to 30% (2-4). According to the guidelines for the 
diagnosis and treatment of stroke, limited physical activity is an 
important risk factor for stroke. To reduce this risk, moderate to 
intense aerobic exercise three to four times per week for the 
duration of 40 minutes on average is recommended (5).
After the World Health Organization declared the epidemic 
COVID-19 a global emergency on the 30th of January 2020, 
governments were forced to take various measures such as 
closing the borders, imposing travel restrictions and quarantine 
and curfew measures (6-8). These measures, taken to contain 
the spread of infection, resulted in long stays at home and an 

increase in sedentary behaviors such as sitting, lying down and 
watching television, a decrease in regular physical activity and 
consequently an increase in the risk for chronic health disorders 
(9). Another situation in which the COVID-19 pandemic 
triggers the incidence of stroke is the emergence of neurological 
complications such as stroke, especially in patients with 
concomitant diseases (10). Some studies in the literature 
emphasize that the number of recorded strokes decreases 
significantly during the pandemic (11, 12). This is probably 
because fewer patients are admitted with milder strokes, 
perhaps due to fears of infection when referred to the hospital 
during times of social distancing and lockdown. In some studies 
it has been suggested that despite the decrease in stroke 
incidence, COVID-19 infection itself may cause a stroke 
(13-16). However, no sufficient resources have been found 
which may reveal how the incidence of stroke patients who are 
not infected with COVID-19 has been affected (17). In addition, 
no studies have been carried out on this subject in Turkey, as far 
as we are aware. The aim of this retrospective study was to 
determine to what extent the incidence of stroke in individuals 
whose physical activity was restricted because of mandatory 
lockdown during the pandemic was affected.

MATERIAL and METHODS
Setting and Design
This cross-sectional study was conducted using the retrospec-
tive record scanning method. The research was carried out in the 
province of Kayseri, which is one of the largest cities in Turkey. 
The total population in the province of Kayseri is 1.421.455 and 
emergency healthcare services are provided by the Kayseri 
EMS system through 52 emergency healthcare stations and a 
call center, a total of 656 healthcare personnel and 80 ambulanc-
es (18). All emergency services in Turkey are centralized on a 
single number. Central dispatch for the police, fire department 
and EMS and automatic location identification is present for the 
universal emergency number 1-1-2. If medical assistance is 
needed, the call is forwarded to an EMS employee who answers 
the call, reaffirms the address and activates the nearest ambu-
lance. Calls, including the medical priority referral system, are 
answered in eight different languages including Turkish. 

Participants 
The study population consists of patients with ICD codes of 
stroke, subarachnoid hemorrhage, cerebrovascular situations, 
cerebrovascular disease, subdural hemorrhage, hemiplegia, and 
hemiparesis activated between March 2019 and February 2021 
in Kayseri EMS. The first COVID-19 case was observed in 
Turkey on the 10th of March 2020 (19). Therefore, data were 
examined and compared in two groups, namely the pre-pandem-
ic group (March 2019-February 2020) and intrapandemic group 
(March 2020-February 2021). Traumatic cerebral hemorrhages 
and records of patients younger than 18 years of age were 
excluded from the study. 

Data Sourcing/ Management
The data were taken from the ASOS system used by the Kayseri 
EMS. All patients and injured people who receive treatment 
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Table I: Some Characteristics of Stroke Patients for whom EMS was Activated 
Before and During Covid-19.

According to Table I the number of stroke cases transfer in rural 
areas during Covid-19 was higher than before Covid-19 and 
statistically significant (p=0.018). There has been an increase in 
the number of stroke cases younger than 72 years of age during 
the Covid-19 pandemic, but this increase is not significant. 
Most of the patients who were admitted to the ambulance due to 
stroke, both before and during covid, were conscious.

DISCUSSION
In this retrospective study at a single centre similar numbers 
were observed before COVID-19 and one year after the 
pandemic at EMS. In the literature, there are studies showing 
that the incidence of stroke has increased as a complication of 
COVID-19 and that hospital incidence of mild stroke patients 
have decreased due to the fear of transmission of Covid-19 
(11,12,18-20). We are of the opinion that the difference in 
results of studies on this subject is due to the difference in 
characteristics such as the research population and the study 
region. In addition, people's concern about covid contamination 
may have affected their hospital admissions. 

On the 21st of March 2020, individuals aged 65 and older were 
prohibited subjected to curfew in Turkey. Figure 2 shows that 
the number of patients who called an ambulance for stroke 
before and during the pandemic did not change significantly. 
Despite the second Covid-19 wave observed in Turkey in 
November 2020, no significant change was observed in stroke 
patients compared to the previous year. Similar results were 
observed in a study conducted by Bullrich et al. (2020) in a 
stroke center in London (17). According to a meta-analysis by 

Bhati and Srivastava (2021), the association between covid-19 
and stroke was explained by the fact that individuals who had 
covid-19 had risk factors for stroke. A small proportion of stroke 
patients were directly associated with Covid-19 infection (21).
In this study, the mean age of stroke patients who admitted to 
EMS before and during Covid-19 showed similar characteris-
tics. When the age groups of the patients included in the study 
were examined, no significant difference was found between the 
age groups before and during Covid-19. In the study conducted 
by Siegleer et al. (2020), in which stroke patients who applied to 
the Cooper University Emergency Service were evaluated, the 
mean age of the patients who applied before Covid-19 and 
during the Covid-19 pandemic was found to be similar (12).
Gender-based characteristics of stroke patients applying to EMS 
were similar before and during Covid-19. The number of male 
stroke patients was lower than that of females, but this was not 
IRXQG�WR�EH�VLJQLILFDQW��,Q�WKH�VWXG\�FRQGXFWHG�E\�ùHQV|]�HW�DO��
(2018), concerning the determination of the stroke epidemiolo-
gy in Turkey, the gender characteristics of patients were 
compatible with this study (22). According to the systematic 
review by Siow et al, most patients diagnosed with stroke 
during the Covid 19 pandemic were women, but there was no 
significant difference (23). Both population-based studies and 
studies conducted during the pandemic show that the prevalence 
of stroke is similar in both sexes.

During the Covid-19 pandemic, the rate of stroke patients in 
rural areas increased significantly compared to the rate of urban 
stroke patients. We are of the opinion that the main reason for 
this is the migration of citizens residing in urban areas to rural 
areas during the lockdown implemented in Turkey and the fact 
that those with chronic diseases such as hypertension could not 
go to their regular checkups due to increased concerns about 
safe access to healthcare services. According to the results of a 
study conducted in the USA, the number of laboratory tests 
related to chronic diseases performed in primary care during the 
Covid-19 period decreased by 81-90% and new drug treatments 
decreased by 52-60%, which was found to be alarming (23). 
Suspending checkups and follow-ups of chronic diseases can 
lead to fatal results. For this reason, it is important for healthcare 
providers and especially family physicians to carefully monitor 
the general condition of the patients whom they follow up. It is 
necessary to develop at-home patient follow-up applications 
both in terms of technology and manpower.

According to the study conducted by Weldegebreal et al. (2020), 
which was planned to determine the risk factors affecting 
mortality in patients hospitalized for stroke, unconsciousness 
increases the severity and mortality in stroke patients (being 
unconscious (AOR=2.61, 95%CI:1.06-6.40, p=0.037) during 
admission were positively associated with mortality) (24).  In 
this study, the number of patients who were confused and 
completely unconscious was similar in the pre-covid-19 and 
intrapandemic period. 
The study conducted by Siegleer et al (2020), which evaluated 
patients admitted to the Cooper University emergency depart-
ment for stroke, did note a decrease in emergency department 
admissions of stroke patients with mild symptoms, primarily 

because of fear of COVID -19 contamination; however, this 
study did not note a change in the rate of hospital transfers and 
interhospital transfers of patients who went to the hospital on 
their own (12).

Limitations
This study is a single-center observational study of a short 
duration in the early phase of the Covid-19 pandemic. There-
fore, no generalization to the whole country can be made and the 
study may not indicate lasting consequences for the local stroke 
epidemiology. In addition, only some characteristics of stroke 
patients were evaluated in this data set and mortality rates and 
other risk factors determining severity were not evaluated. In 
the EMS registration system, there is no information about the 
presence of chronic diseases or COVID-19 positivity of the 
patients. For this reason, covid-19 positivity and risk factors for 
chronic diseases were not discussed in this study.

CONCLUSION
As a result of this single-center study conducted in Turkey, it 
was observed that the Covid-19 pandemic did not affect the 
incidence of stroke patients and significantly affected the 
duration of transportation in emergency healthcare applications. 
More comprehensive multicenter studies are recommended.
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RESULTS
The mean age of the patients included in this study was 
71.82±11.74 (min:42.00, max:99.00). The mean age 
pre-Covid-19 was 72.18±11.69 (min:42, max:99); The intrapan-
demic mean age was 71.46±11.79 (min:42.00, max:97.00). 

There was no significant difference between the mean age of the 
two groups (p=0.929). According to Figure 2, the number of 
pre-COVID-19 and intra pandemic activation of EMS for stroke 
cases showed similar characteristics. 

Figure 3 shows the distribution of ambulance transport times for 
stroke patients treated with EMS between the period before and 
during the COVID-19 pandemic. According to the results of the 
t test in the independent group, the average ambulance transport 
time to stroke patients increased significantly during the 
pandemic period (p < 0.001). 

The average timeframe in which the assigned EMS team 
reached stroke patients before the COVID-19 pandemic was 
7.69±5.85 minute (min:1.00 minute, max:48.00 minute). The 
average transportation time to the patient during Covid-19 was 
8.94±6.51 minute (Min:1.00 minute, max:49.00 minute). 
Ambulance transportation times during Covid-19 were longer 
and statistically significant (p<0.001).

Statistical Analysis
The statistical analysis was performed using Excel and the 
Statistical Package for Social Sciences (IBM SPSS Version 23, 
NY, USA). Descriptive features are given as numbers and 
percentages. In addition, the chi-square analysis method was 
used to compare the situation of the data related to the indepen-
dent variables before and during covid. The independent group 
t test was used to compare the ambulance transport time averag-
es. p<0.05 was accepted for significance in the study.

Ethics 
This research complies with all relevant national regulations, 
institutional policies and the principles of the Declaration of 
Helsinki. Permission to carry out the study was obtained from 
the Provincial Directorate for Healthcare of Kayseri and the 
Ethics Commission for Nonclinical Studies of the Gazi Univer-
sity on 24.06.2021 by decision number 11. For conducting the 
study permission was obtained from the COVID-19 Scientific 
Studies Committee of the Ministry of Healthcare of the Repub-
lic of Turkey.

Figure 2: Monthly Pre-Covid-19 and Intrapandemic 
                 Distribution of the Number of Stroke Patients 
                 for whom EMS was Activated and Positive 
                 Covid-19 Cases in Turkey. 

Figure 3: Pre-Covid-19 and Intrapandemic Distribution
                 of Transportation Times to Stroke Patients 
                 transfer (minute).



through EMS are recorded in the ASOS system, which is used 
on a national basis in Turkish EMS. A unique serial number is 
assigned to each patient/ injured person who activates EMS in 
the ASOS system.
During the examination of the records, socio-demographic 
characteristics of patients such as age, sex, social security and 
region (urban-rural), the timeframe in which an ambulance was 
sent to the patient and patient outcomes (transfer to a hospital, 
transfer between hospitals) were evaluated. The time it takes for 
the ambulance to reach the patient. The time it takes for the 
ambulance to reach the patient starts from EMS activates the 
team closest to the patient and ends when the patient is 
transported by the team from EMS. This time should not exceed 
10 minutes in the city center and 30 minutes in the countryside. 
When the EMS team transports the patient from the scene of an 
accident to a hospital, the patient is said to be hospitalized. In 
some cases, a patient in the hospital is transferred to a higher 
level hospital. This situation is called an interhospital transfer. 
The patient's state of consciousness was divided into four 
groups: open, confused, unconscious, and unknown. The 
patient's state of consciousness is assessed by the paramedic or 

physician in charge of the EMS team. If the state of conscious-
ness was not recorded in the ASOS system, it was classified as 
unknown. Since the Glasgow coma scale was missing in many 
patients, consciousness level data were used. Because the mean 
age of the data set was 71.81±11.74 years, the age variable was 
divided into two groups: younger than 72 years and 72 years and 
older.
In addition, the case outcome was divided into two groups as 
"Transportation to hospital" and "Transportation between hospi-
tals". The patients that the ambulance intervened by going to the 
scene are included in the Transportation to hospital group. The 
transfer of outpatients admitted to the hospital to another hospi-
tal is grouped as Transportation between hospitals.

Sample Scope
The sample selection method was not used in this study. All 
non-traumatic EMS-treated stroke patients during the research 
period were included. A total of 4475 patient registration forms, 
2266 patients before Covid-19 and 2209 patients during 
COVID-19, who met the criteria suitable for our research, were 
included (Figure 1).ABSTRACT

Objective: 
The aim of this retrospective study was to determine to what extent the incidence of stroke in 
individuals whose physical activity was restricted due to the mandatory lockdown during the 
pandemic has been affected. 

Material and Method: 
The study population consists of patients with the International Classification of Disease (ICD) 
codes of stroke, subarachnoid hemorrhages, cerebrovascular situations, cerebrovascular diseas-
es, subdural hemorrhages, hemiplegia and hemiparesis who were admitted to the Kayseri EMS 
between March 2019 and February 2021.

Results: 
The average timeframe in which the assigned Emergency Medical Services (EMS) team reached 
stroke patients before the COVID-19 pandemic was 7.69±5.85 minute. The mean time to reach 
the patient during the COVID-19 process was found to be 8.94±6.51 minutes. Ambulance 
transportation times during COVID-19 were longer and statistically significant. The mean age 
pre-COVID-19 was 72.18±11.69 (min:42, max:99); The intrapandemic mean age was 
71.46±11.79 (min:42.00, max:97.00). There was no significant difference between the mean age 
of the two groups (p=0.929).

Conclusion: 
As a result of this single-center study conducted in Turkey, it was observed that the COVID-19 
pandemic did not affect the incidence of stroke patients and significantly affected the duration of 
transportation in emergency healthcare applications. More comprehensive multicenter studies 
are recommended.
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INTRODUCTION
According to the World Health Organization, stroke is the 
second leading cause of death and the third leading cause of loss 
of life years due to disability (1). Notably, more than 85% of 
fatal strokes are reported to occur in low-to-middle-income 
countries, placing a great burden on the health resources of 
these countries (1). There are many risk factors for stroke such 
as hypertension, diabetes, hyperlipidemia, obesity, smoking and 
physical inactivity (1,2). A meta-analysis showed that physical 
activity is a protective factor against stroke (OR 0.49 (95% CI 
0.29-0.83) (2). Systematic observations and meta-analyses have 
shown that physical activity can reduce the risk, of stroke or 
death by 25% to 30% (2-4). According to the guidelines for the 
diagnosis and treatment of stroke, limited physical activity is an 
important risk factor for stroke. To reduce this risk, moderate to 
intense aerobic exercise three to four times per week for the 
duration of 40 minutes on average is recommended (5).
After the World Health Organization declared the epidemic 
COVID-19 a global emergency on the 30th of January 2020, 
governments were forced to take various measures such as 
closing the borders, imposing travel restrictions and quarantine 
and curfew measures (6-8). These measures, taken to contain 
the spread of infection, resulted in long stays at home and an 

increase in sedentary behaviors such as sitting, lying down and 
watching television, a decrease in regular physical activity and 
consequently an increase in the risk for chronic health disorders 
(9). Another situation in which the COVID-19 pandemic 
triggers the incidence of stroke is the emergence of neurological 
complications such as stroke, especially in patients with 
concomitant diseases (10). Some studies in the literature 
emphasize that the number of recorded strokes decreases 
significantly during the pandemic (11, 12). This is probably 
because fewer patients are admitted with milder strokes, 
perhaps due to fears of infection when referred to the hospital 
during times of social distancing and lockdown. In some studies 
it has been suggested that despite the decrease in stroke 
incidence, COVID-19 infection itself may cause a stroke 
(13-16). However, no sufficient resources have been found 
which may reveal how the incidence of stroke patients who are 
not infected with COVID-19 has been affected (17). In addition, 
no studies have been carried out on this subject in Turkey, as far 
as we are aware. The aim of this retrospective study was to 
determine to what extent the incidence of stroke in individuals 
whose physical activity was restricted because of mandatory 
lockdown during the pandemic was affected.

MATERIAL and METHODS
Setting and Design
This cross-sectional study was conducted using the retrospec-
tive record scanning method. The research was carried out in the 
province of Kayseri, which is one of the largest cities in Turkey. 
The total population in the province of Kayseri is 1.421.455 and 
emergency healthcare services are provided by the Kayseri 
EMS system through 52 emergency healthcare stations and a 
call center, a total of 656 healthcare personnel and 80 ambulanc-
es (18). All emergency services in Turkey are centralized on a 
single number. Central dispatch for the police, fire department 
and EMS and automatic location identification is present for the 
universal emergency number 1-1-2. If medical assistance is 
needed, the call is forwarded to an EMS employee who answers 
the call, reaffirms the address and activates the nearest ambu-
lance. Calls, including the medical priority referral system, are 
answered in eight different languages including Turkish. 

Participants 
The study population consists of patients with ICD codes of 
stroke, subarachnoid hemorrhage, cerebrovascular situations, 
cerebrovascular disease, subdural hemorrhage, hemiplegia, and 
hemiparesis activated between March 2019 and February 2021 
in Kayseri EMS. The first COVID-19 case was observed in 
Turkey on the 10th of March 2020 (19). Therefore, data were 
examined and compared in two groups, namely the pre-pandem-
ic group (March 2019-February 2020) and intrapandemic group 
(March 2020-February 2021). Traumatic cerebral hemorrhages 
and records of patients younger than 18 years of age were 
excluded from the study. 

Data Sourcing/ Management
The data were taken from the ASOS system used by the Kayseri 
EMS. All patients and injured people who receive treatment 

Table I: Some Characteristics of Stroke Patients for whom EMS was Activated 
Before and During Covid-19.

According to Table I the number of stroke cases transfer in rural 
areas during Covid-19 was higher than before Covid-19 and 
statistically significant (p=0.018). There has been an increase in 
the number of stroke cases younger than 72 years of age during 
the Covid-19 pandemic, but this increase is not significant. 
Most of the patients who were admitted to the ambulance due to 
stroke, both before and during covid, were conscious.

DISCUSSION
In this retrospective study at a single centre similar numbers 
were observed before COVID-19 and one year after the 
pandemic at EMS. In the literature, there are studies showing 
that the incidence of stroke has increased as a complication of 
COVID-19 and that hospital incidence of mild stroke patients 
have decreased due to the fear of transmission of Covid-19 
(11,12,18-20). We are of the opinion that the difference in 
results of studies on this subject is due to the difference in 
characteristics such as the research population and the study 
region. In addition, people's concern about covid contamination 
may have affected their hospital admissions. 

On the 21st of March 2020, individuals aged 65 and older were 
prohibited subjected to curfew in Turkey. Figure 2 shows that 
the number of patients who called an ambulance for stroke 
before and during the pandemic did not change significantly. 
Despite the second Covid-19 wave observed in Turkey in 
November 2020, no significant change was observed in stroke 
patients compared to the previous year. Similar results were 
observed in a study conducted by Bullrich et al. (2020) in a 
stroke center in London (17). According to a meta-analysis by 

Bhati and Srivastava (2021), the association between covid-19 
and stroke was explained by the fact that individuals who had 
covid-19 had risk factors for stroke. A small proportion of stroke 
patients were directly associated with Covid-19 infection (21).
In this study, the mean age of stroke patients who admitted to 
EMS before and during Covid-19 showed similar characteris-
tics. When the age groups of the patients included in the study 
were examined, no significant difference was found between the 
age groups before and during Covid-19. In the study conducted 
by Siegleer et al. (2020), in which stroke patients who applied to 
the Cooper University Emergency Service were evaluated, the 
mean age of the patients who applied before Covid-19 and 
during the Covid-19 pandemic was found to be similar (12).
Gender-based characteristics of stroke patients applying to EMS 
were similar before and during Covid-19. The number of male 
stroke patients was lower than that of females, but this was not 
IRXQG�WR�EH�VLJQLILFDQW��,Q�WKH�VWXG\�FRQGXFWHG�E\�ùHQV|]�HW�DO��
(2018), concerning the determination of the stroke epidemiolo-
gy in Turkey, the gender characteristics of patients were 
compatible with this study (22). According to the systematic 
review by Siow et al, most patients diagnosed with stroke 
during the Covid 19 pandemic were women, but there was no 
significant difference (23). Both population-based studies and 
studies conducted during the pandemic show that the prevalence 
of stroke is similar in both sexes.

During the Covid-19 pandemic, the rate of stroke patients in 
rural areas increased significantly compared to the rate of urban 
stroke patients. We are of the opinion that the main reason for 
this is the migration of citizens residing in urban areas to rural 
areas during the lockdown implemented in Turkey and the fact 
that those with chronic diseases such as hypertension could not 
go to their regular checkups due to increased concerns about 
safe access to healthcare services. According to the results of a 
study conducted in the USA, the number of laboratory tests 
related to chronic diseases performed in primary care during the 
Covid-19 period decreased by 81-90% and new drug treatments 
decreased by 52-60%, which was found to be alarming (23). 
Suspending checkups and follow-ups of chronic diseases can 
lead to fatal results. For this reason, it is important for healthcare 
providers and especially family physicians to carefully monitor 
the general condition of the patients whom they follow up. It is 
necessary to develop at-home patient follow-up applications 
both in terms of technology and manpower.

According to the study conducted by Weldegebreal et al. (2020), 
which was planned to determine the risk factors affecting 
mortality in patients hospitalized for stroke, unconsciousness 
increases the severity and mortality in stroke patients (being 
unconscious (AOR=2.61, 95%CI:1.06-6.40, p=0.037) during 
admission were positively associated with mortality) (24).  In 
this study, the number of patients who were confused and 
completely unconscious was similar in the pre-covid-19 and 
intrapandemic period. 
The study conducted by Siegleer et al (2020), which evaluated 
patients admitted to the Cooper University emergency depart-
ment for stroke, did note a decrease in emergency department 
admissions of stroke patients with mild symptoms, primarily 
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because of fear of COVID -19 contamination; however, this 
study did not note a change in the rate of hospital transfers and 
interhospital transfers of patients who went to the hospital on 
their own (12).

Limitations
This study is a single-center observational study of a short 
duration in the early phase of the Covid-19 pandemic. There-
fore, no generalization to the whole country can be made and the 
study may not indicate lasting consequences for the local stroke 
epidemiology. In addition, only some characteristics of stroke 
patients were evaluated in this data set and mortality rates and 
other risk factors determining severity were not evaluated. In 
the EMS registration system, there is no information about the 
presence of chronic diseases or COVID-19 positivity of the 
patients. For this reason, covid-19 positivity and risk factors for 
chronic diseases were not discussed in this study.

CONCLUSION
As a result of this single-center study conducted in Turkey, it 
was observed that the Covid-19 pandemic did not affect the 
incidence of stroke patients and significantly affected the 
duration of transportation in emergency healthcare applications. 
More comprehensive multicenter studies are recommended.
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RESULTS
The mean age of the patients included in this study was 
71.82±11.74 (min:42.00, max:99.00). The mean age 
pre-Covid-19 was 72.18±11.69 (min:42, max:99); The intrapan-
demic mean age was 71.46±11.79 (min:42.00, max:97.00). 

There was no significant difference between the mean age of the 
two groups (p=0.929). According to Figure 2, the number of 
pre-COVID-19 and intra pandemic activation of EMS for stroke 
cases showed similar characteristics. 

Figure 3 shows the distribution of ambulance transport times for 
stroke patients treated with EMS between the period before and 
during the COVID-19 pandemic. According to the results of the 
t test in the independent group, the average ambulance transport 
time to stroke patients increased significantly during the 
pandemic period (p < 0.001). 

The average timeframe in which the assigned EMS team 
reached stroke patients before the COVID-19 pandemic was 
7.69±5.85 minute (min:1.00 minute, max:48.00 minute). The 
average transportation time to the patient during Covid-19 was 
8.94±6.51 minute (Min:1.00 minute, max:49.00 minute). 
Ambulance transportation times during Covid-19 were longer 
and statistically significant (p<0.001).

Statistical Analysis
The statistical analysis was performed using Excel and the 
Statistical Package for Social Sciences (IBM SPSS Version 23, 
NY, USA). Descriptive features are given as numbers and 
percentages. In addition, the chi-square analysis method was 
used to compare the situation of the data related to the indepen-
dent variables before and during covid. The independent group 
t test was used to compare the ambulance transport time averag-
es. p<0.05 was accepted for significance in the study.

Ethics 
This research complies with all relevant national regulations, 
institutional policies and the principles of the Declaration of 
Helsinki. Permission to carry out the study was obtained from 
the Provincial Directorate for Healthcare of Kayseri and the 
Ethics Commission for Nonclinical Studies of the Gazi Univer-
sity on 24.06.2021 by decision number 11. For conducting the 
study permission was obtained from the COVID-19 Scientific 
Studies Committee of the Ministry of Healthcare of the Repub-
lic of Turkey.



through EMS are recorded in the ASOS system, which is used 
on a national basis in Turkish EMS. A unique serial number is 
assigned to each patient/ injured person who activates EMS in 
the ASOS system.
During the examination of the records, socio-demographic 
characteristics of patients such as age, sex, social security and 
region (urban-rural), the timeframe in which an ambulance was 
sent to the patient and patient outcomes (transfer to a hospital, 
transfer between hospitals) were evaluated. The time it takes for 
the ambulance to reach the patient. The time it takes for the 
ambulance to reach the patient starts from EMS activates the 
team closest to the patient and ends when the patient is 
transported by the team from EMS. This time should not exceed 
10 minutes in the city center and 30 minutes in the countryside. 
When the EMS team transports the patient from the scene of an 
accident to a hospital, the patient is said to be hospitalized. In 
some cases, a patient in the hospital is transferred to a higher 
level hospital. This situation is called an interhospital transfer. 
The patient's state of consciousness was divided into four 
groups: open, confused, unconscious, and unknown. The 
patient's state of consciousness is assessed by the paramedic or 

physician in charge of the EMS team. If the state of conscious-
ness was not recorded in the ASOS system, it was classified as 
unknown. Since the Glasgow coma scale was missing in many 
patients, consciousness level data were used. Because the mean 
age of the data set was 71.81±11.74 years, the age variable was 
divided into two groups: younger than 72 years and 72 years and 
older.
In addition, the case outcome was divided into two groups as 
"Transportation to hospital" and "Transportation between hospi-
tals". The patients that the ambulance intervened by going to the 
scene are included in the Transportation to hospital group. The 
transfer of outpatients admitted to the hospital to another hospi-
tal is grouped as Transportation between hospitals.

Sample Scope
The sample selection method was not used in this study. All 
non-traumatic EMS-treated stroke patients during the research 
period were included. A total of 4475 patient registration forms, 
2266 patients before Covid-19 and 2209 patients during 
COVID-19, who met the criteria suitable for our research, were 
included (Figure 1).ABSTRACT
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The aim of this retrospective study was to determine to what extent the incidence of stroke in 
individuals whose physical activity was restricted due to the mandatory lockdown during the 
pandemic has been affected. 

Material and Method: 
The study population consists of patients with the International Classification of Disease (ICD) 
codes of stroke, subarachnoid hemorrhages, cerebrovascular situations, cerebrovascular diseas-
es, subdural hemorrhages, hemiplegia and hemiparesis who were admitted to the Kayseri EMS 
between March 2019 and February 2021.

Results: 
The average timeframe in which the assigned Emergency Medical Services (EMS) team reached 
stroke patients before the COVID-19 pandemic was 7.69±5.85 minute. The mean time to reach 
the patient during the COVID-19 process was found to be 8.94±6.51 minutes. Ambulance 
transportation times during COVID-19 were longer and statistically significant. The mean age 
pre-COVID-19 was 72.18±11.69 (min:42, max:99); The intrapandemic mean age was 
71.46±11.79 (min:42.00, max:97.00). There was no significant difference between the mean age 
of the two groups (p=0.929).

Conclusion: 
As a result of this single-center study conducted in Turkey, it was observed that the COVID-19 
pandemic did not affect the incidence of stroke patients and significantly affected the duration of 
transportation in emergency healthcare applications. More comprehensive multicenter studies 
are recommended.
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INTRODUCTION
According to the World Health Organization, stroke is the 
second leading cause of death and the third leading cause of loss 
of life years due to disability (1). Notably, more than 85% of 
fatal strokes are reported to occur in low-to-middle-income 
countries, placing a great burden on the health resources of 
these countries (1). There are many risk factors for stroke such 
as hypertension, diabetes, hyperlipidemia, obesity, smoking and 
physical inactivity (1,2). A meta-analysis showed that physical 
activity is a protective factor against stroke (OR 0.49 (95% CI 
0.29-0.83) (2). Systematic observations and meta-analyses have 
shown that physical activity can reduce the risk, of stroke or 
death by 25% to 30% (2-4). According to the guidelines for the 
diagnosis and treatment of stroke, limited physical activity is an 
important risk factor for stroke. To reduce this risk, moderate to 
intense aerobic exercise three to four times per week for the 
duration of 40 minutes on average is recommended (5).
After the World Health Organization declared the epidemic 
COVID-19 a global emergency on the 30th of January 2020, 
governments were forced to take various measures such as 
closing the borders, imposing travel restrictions and quarantine 
and curfew measures (6-8). These measures, taken to contain 
the spread of infection, resulted in long stays at home and an 

increase in sedentary behaviors such as sitting, lying down and 
watching television, a decrease in regular physical activity and 
consequently an increase in the risk for chronic health disorders 
(9). Another situation in which the COVID-19 pandemic 
triggers the incidence of stroke is the emergence of neurological 
complications such as stroke, especially in patients with 
concomitant diseases (10). Some studies in the literature 
emphasize that the number of recorded strokes decreases 
significantly during the pandemic (11, 12). This is probably 
because fewer patients are admitted with milder strokes, 
perhaps due to fears of infection when referred to the hospital 
during times of social distancing and lockdown. In some studies 
it has been suggested that despite the decrease in stroke 
incidence, COVID-19 infection itself may cause a stroke 
(13-16). However, no sufficient resources have been found 
which may reveal how the incidence of stroke patients who are 
not infected with COVID-19 has been affected (17). In addition, 
no studies have been carried out on this subject in Turkey, as far 
as we are aware. The aim of this retrospective study was to 
determine to what extent the incidence of stroke in individuals 
whose physical activity was restricted because of mandatory 
lockdown during the pandemic was affected.

MATERIAL and METHODS
Setting and Design
This cross-sectional study was conducted using the retrospec-
tive record scanning method. The research was carried out in the 
province of Kayseri, which is one of the largest cities in Turkey. 
The total population in the province of Kayseri is 1.421.455 and 
emergency healthcare services are provided by the Kayseri 
EMS system through 52 emergency healthcare stations and a 
call center, a total of 656 healthcare personnel and 80 ambulanc-
es (18). All emergency services in Turkey are centralized on a 
single number. Central dispatch for the police, fire department 
and EMS and automatic location identification is present for the 
universal emergency number 1-1-2. If medical assistance is 
needed, the call is forwarded to an EMS employee who answers 
the call, reaffirms the address and activates the nearest ambu-
lance. Calls, including the medical priority referral system, are 
answered in eight different languages including Turkish. 

Participants 
The study population consists of patients with ICD codes of 
stroke, subarachnoid hemorrhage, cerebrovascular situations, 
cerebrovascular disease, subdural hemorrhage, hemiplegia, and 
hemiparesis activated between March 2019 and February 2021 
in Kayseri EMS. The first COVID-19 case was observed in 
Turkey on the 10th of March 2020 (19). Therefore, data were 
examined and compared in two groups, namely the pre-pandem-
ic group (March 2019-February 2020) and intrapandemic group 
(March 2020-February 2021). Traumatic cerebral hemorrhages 
and records of patients younger than 18 years of age were 
excluded from the study. 

Data Sourcing/ Management
The data were taken from the ASOS system used by the Kayseri 
EMS. All patients and injured people who receive treatment 

Table I: Some Characteristics of Stroke Patients for whom EMS was Activated 
Before and During Covid-19.

According to Table I the number of stroke cases transfer in rural 
areas during Covid-19 was higher than before Covid-19 and 
statistically significant (p=0.018). There has been an increase in 
the number of stroke cases younger than 72 years of age during 
the Covid-19 pandemic, but this increase is not significant. 
Most of the patients who were admitted to the ambulance due to 
stroke, both before and during covid, were conscious.

DISCUSSION
In this retrospective study at a single centre similar numbers 
were observed before COVID-19 and one year after the 
pandemic at EMS. In the literature, there are studies showing 
that the incidence of stroke has increased as a complication of 
COVID-19 and that hospital incidence of mild stroke patients 
have decreased due to the fear of transmission of Covid-19 
(11,12,18-20). We are of the opinion that the difference in 
results of studies on this subject is due to the difference in 
characteristics such as the research population and the study 
region. In addition, people's concern about covid contamination 
may have affected their hospital admissions. 

On the 21st of March 2020, individuals aged 65 and older were 
prohibited subjected to curfew in Turkey. Figure 2 shows that 
the number of patients who called an ambulance for stroke 
before and during the pandemic did not change significantly. 
Despite the second Covid-19 wave observed in Turkey in 
November 2020, no significant change was observed in stroke 
patients compared to the previous year. Similar results were 
observed in a study conducted by Bullrich et al. (2020) in a 
stroke center in London (17). According to a meta-analysis by 

Bhati and Srivastava (2021), the association between covid-19 
and stroke was explained by the fact that individuals who had 
covid-19 had risk factors for stroke. A small proportion of stroke 
patients were directly associated with Covid-19 infection (21).
In this study, the mean age of stroke patients who admitted to 
EMS before and during Covid-19 showed similar characteris-
tics. When the age groups of the patients included in the study 
were examined, no significant difference was found between the 
age groups before and during Covid-19. In the study conducted 
by Siegleer et al. (2020), in which stroke patients who applied to 
the Cooper University Emergency Service were evaluated, the 
mean age of the patients who applied before Covid-19 and 
during the Covid-19 pandemic was found to be similar (12).
Gender-based characteristics of stroke patients applying to EMS 
were similar before and during Covid-19. The number of male 
stroke patients was lower than that of females, but this was not 
IRXQG�WR�EH�VLJQLILFDQW��,Q�WKH�VWXG\�FRQGXFWHG�E\�ùHQV|]�HW�DO��
(2018), concerning the determination of the stroke epidemiolo-
gy in Turkey, the gender characteristics of patients were 
compatible with this study (22). According to the systematic 
review by Siow et al, most patients diagnosed with stroke 
during the Covid 19 pandemic were women, but there was no 
significant difference (23). Both population-based studies and 
studies conducted during the pandemic show that the prevalence 
of stroke is similar in both sexes.

During the Covid-19 pandemic, the rate of stroke patients in 
rural areas increased significantly compared to the rate of urban 
stroke patients. We are of the opinion that the main reason for 
this is the migration of citizens residing in urban areas to rural 
areas during the lockdown implemented in Turkey and the fact 
that those with chronic diseases such as hypertension could not 
go to their regular checkups due to increased concerns about 
safe access to healthcare services. According to the results of a 
study conducted in the USA, the number of laboratory tests 
related to chronic diseases performed in primary care during the 
Covid-19 period decreased by 81-90% and new drug treatments 
decreased by 52-60%, which was found to be alarming (23). 
Suspending checkups and follow-ups of chronic diseases can 
lead to fatal results. For this reason, it is important for healthcare 
providers and especially family physicians to carefully monitor 
the general condition of the patients whom they follow up. It is 
necessary to develop at-home patient follow-up applications 
both in terms of technology and manpower.

According to the study conducted by Weldegebreal et al. (2020), 
which was planned to determine the risk factors affecting 
mortality in patients hospitalized for stroke, unconsciousness 
increases the severity and mortality in stroke patients (being 
unconscious (AOR=2.61, 95%CI:1.06-6.40, p=0.037) during 
admission were positively associated with mortality) (24).  In 
this study, the number of patients who were confused and 
completely unconscious was similar in the pre-covid-19 and 
intrapandemic period. 
The study conducted by Siegleer et al (2020), which evaluated 
patients admitted to the Cooper University emergency depart-
ment for stroke, did note a decrease in emergency department 
admissions of stroke patients with mild symptoms, primarily 
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because of fear of COVID -19 contamination; however, this 
study did not note a change in the rate of hospital transfers and 
interhospital transfers of patients who went to the hospital on 
their own (12).

Limitations
This study is a single-center observational study of a short 
duration in the early phase of the Covid-19 pandemic. There-
fore, no generalization to the whole country can be made and the 
study may not indicate lasting consequences for the local stroke 
epidemiology. In addition, only some characteristics of stroke 
patients were evaluated in this data set and mortality rates and 
other risk factors determining severity were not evaluated. In 
the EMS registration system, there is no information about the 
presence of chronic diseases or COVID-19 positivity of the 
patients. For this reason, covid-19 positivity and risk factors for 
chronic diseases were not discussed in this study.

CONCLUSION
As a result of this single-center study conducted in Turkey, it 
was observed that the Covid-19 pandemic did not affect the 
incidence of stroke patients and significantly affected the 
duration of transportation in emergency healthcare applications. 
More comprehensive multicenter studies are recommended.
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RESULTS
The mean age of the patients included in this study was 
71.82±11.74 (min:42.00, max:99.00). The mean age 
pre-Covid-19 was 72.18±11.69 (min:42, max:99); The intrapan-
demic mean age was 71.46±11.79 (min:42.00, max:97.00). 

There was no significant difference between the mean age of the 
two groups (p=0.929). According to Figure 2, the number of 
pre-COVID-19 and intra pandemic activation of EMS for stroke 
cases showed similar characteristics. 

Figure 3 shows the distribution of ambulance transport times for 
stroke patients treated with EMS between the period before and 
during the COVID-19 pandemic. According to the results of the 
t test in the independent group, the average ambulance transport 
time to stroke patients increased significantly during the 
pandemic period (p < 0.001). 

The average timeframe in which the assigned EMS team 
reached stroke patients before the COVID-19 pandemic was 
7.69±5.85 minute (min:1.00 minute, max:48.00 minute). The 
average transportation time to the patient during Covid-19 was 
8.94±6.51 minute (Min:1.00 minute, max:49.00 minute). 
Ambulance transportation times during Covid-19 were longer 
and statistically significant (p<0.001).

Statistical Analysis
The statistical analysis was performed using Excel and the 
Statistical Package for Social Sciences (IBM SPSS Version 23, 
NY, USA). Descriptive features are given as numbers and 
percentages. In addition, the chi-square analysis method was 
used to compare the situation of the data related to the indepen-
dent variables before and during covid. The independent group 
t test was used to compare the ambulance transport time averag-
es. p<0.05 was accepted for significance in the study.

Ethics 
This research complies with all relevant national regulations, 
institutional policies and the principles of the Declaration of 
Helsinki. Permission to carry out the study was obtained from 
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sity on 24.06.2021 by decision number 11. For conducting the 
study permission was obtained from the COVID-19 Scientific 
Studies Committee of the Ministry of Healthcare of the Repub-
lic of Turkey.
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occurred or the patient was lost to follow-up, PFS and OS were 
censored at the date of last follow-up.
The statistical package software system version 21.0 (SPSS Inc, 
Chicago, IL) was used for all data analyses. Descriptive analy-
ses were presented using mean±SD, median (min–max) or n 
(%), where appropriate. The normality assumptions were 
controlled by the Shapiro–Wilk test. Categorical data were 
compared with the Pearson chi-square test. ANOVA and t-test 
were used to analyze numerical data. Survival curves were 
generated by the Kaplan–Meier method and the log-rank test 
was performed to compare overall and progression-free survival 
between the groups. A two-sided p value less than 0.05 was 
considered statistically significant.
This research was designed and conducted in accordance with 
Good Clinical Practice and the Declaration of Helsinki and was 
approved by the Akdeniz University Medical Faculty Clinical 
Research Ethics Committee (Approval Date/No. 
23.02.2021/125). In our study, research and publication ethics 
were complied with.

RESULTS
A total of 50 patients were included the study. The number of 
patients diagnosed with mRCC and mSTS were 20 (40%) and 
30 (60%), respectively. In general the mean age was 58.4 ± 13.4, 
and 19 (38%) patients were male. When baseline conditions 
such as vitamin B12 level, folat level, hypothyroidism, and 
alcohol using were evaluated for the patients, there was no 
significant condition that could cause macrocytosis. The metas-
tasis regions of patients were also recorded. The baseline 
characteristic of the patients are shown detail in Table I. 

Table I. Patients' Demographic Characteristics (n:50)

The baseline mean hemoglobin for all patients was 11.9 ± 2.0 
gr/dL. The baseline mean MCV was 86.7±7.6 fL. When 
subgroups were evaluated it was found as 87.3± 8.0 fL and 86.3 
± 7.4 fL for mRCC and mSTS, respectively. During the 
pazopanib treatment, a significant increase in MCV levels was 
observed and the mean MCV at the 1, 3, 6, 9 months were found 
as 87.8 ± 7.5, 92.4 ± 8.9, 94.8 ± 11.1 and 99.0 ± 10.7 fL, respec-
tively  (p<0,001) (Table II).

Table II. Baseline and on-treatment levels

$V�PHQWLRQ�EHIRUH��ǻ0&9�ZDV�GHILQHG�DV�GLIIHUHQFH�EHWZHHQ�
0&9�GXULQJ�SD]RSDQLE�WUHDWPHQW�DQG�EDVHOLQH�0&9��ǻ0&9��
was defined as MCV difference between 3 months on-treatment 
and baseline MCV level. The MCV of 22 patients (44%) at 3. 
months was found to be increased by 5 fL or more. In the group 
ZLWK�ǻ0&9�� �� �I/��PHGLDQ� 3)6�ZDV� IRXQG� DV� �����PRQWKV�
�����&,��������������FRQYHUVHO\��LQ�WKH�JURXS�ZLWK�ǻ0&9�����
it was found as 25 months (95% CI, 14.6-35.4) (p:0.036) 
(Figure1). 

Figure 1: Progression-free survival graphic according to DeltaMCV3

Moreover, there was no statistically significant difference 
between the groups when evaluated in terms of overall survival 
(p:0.41). During the pazopanib treatment macrocytosis (MCV 
>100 fL) developed in 14 (28%) patients and they were defined 
as macrocytic patients. Macrocytic and normocytic patients 
were divided into 2 groups and survival analysis was performed. 
Median PFS was 21.0 months (95% CI, 0-46.3) for macrocytic 
patients compared to 4.0 months (95% CI, 2.0-5.9) in normocyt-
ic patients (p:0.023) (Figure 2). 
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Objective: 
Pazopanib is a multi-kinase inhibitor used in metastatic renal cell carcinoma or sarcomas (mRCC 
or mSTS). We aimed to investigate the relationship between pazopanib and macrocytosis and 
evaluate the clinical significance of this effect in mRCC or mSTS.

Material and Methods: 
Patients diagnosed with mRCC and mSTS and have been treated with pazopanib were included. 
Drug-induced macrocytosis was defined as MCV >100 fL during any mount of treatment. 
ǻ0&9�ZDV�GHILQHG�DV�GLIIHUHQFH�EHWZHHQ�0&9�GXULQJ�SD]RSDQLE�WUHDWPHQW�DQG�EDVHOLQH�0&9��
Data was collected retrospectively.

Results: 
Fifty patients were included the study. During the pazopanib treatment, significant increase in 
MCV levels was observed and the mean MCV at the 0, 1, 3, 6, and 9 months were found as 
86.7±7.6 fL, 87.8 ± 7.5, 92.4 ± 8.9, 94.8 ± 11.1 and 99.0 ± 10.7 fL, respectively (p<0.001). In the 
JURXS�ZLWK�ǻ0&9�����I/��PHGLDQ�3)6�ZDV�IRXQG�DV������PRQWKV������&,��������������LQ�WKH�
JURXS�ZLWK�ǻ0&9������LW�ZDV����PRQWKV������&,��������������S���������0HGLDQ�3)6�ZDV������
months (%95 CI, 0-46.3) for macrocytic patients compared to 4.0 months (%95 CI, 2.0-5.9) in 
normocytic patients (p:0.023). There was no statistically significant difference between the 
groups for overall survival.

Conclusion: 
A significant increase in MCV values or the development of macrocytosis during the pazopanib 
treatment in mRCC and mSTS, can be used as an important biomarker for progression-free 
survival.
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The Clinical Significance of Erythrocytic 
Macrocytosis in Metastatic Renal Cell Cancer 
and Sarcoma Patients Treated with Pazopanib

Pazopanib ile Tedavi Edilen Metastatik Renal 
+�FUHOL�.DQVHU�YH�6DUNRP�+DVWDODUÕQGDNL�
Eritrositer Makrositoz’un Klinik Önemi
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ʔ^KʳR�%VẺX�VQE

ÖZ
Amaç: 
Pazopanib, metastatik renal hücreli karsinom (mRHK) ve 
PHWDVWDWLN� \XPXúDN� GRNX� NDQVHUOHULQGH� �P<'.�� NXOODQÕODQ�
PXOWL�NLQD]�LQKLELW|U�G�U��dDOÕúPDPÕ]GD�SD]RSDQLE�WHGDYLVLQLQ�
ortalama eritrosit hacmi (MCV) üzerine etkisinin ve prog- 
UHV\RQVX]� VD÷NDOÕP� V�UHVL� �366�� YH� JHQHO� VD÷NDOÕP� V�UHVL�
�*66���]HULQH�HWNLOHULQLQ�LQFHOHQPHVL�DPDoODQPÕúWÕU�

Gereç ve Yöntemler: 
dDOÕúPDPÕ]� WHN� PHUNH]OL�� UHWURVSHNWLI� RODUDN� SODQODQGÕ� YH�
P5+.�YH\D�P<'.�WDQÕOÕ�YH�SD]RSDQLE�NXOODQDQ�KDVWDODU�GDKLO�
HGLOPLúWLU�� ǻ0&9�� WHGDYLQLQ� EHOOL� ELU� D\ÕQGDNL� 0&9� LOH�
EDúODQJÕo� 0&9� DUDVÕQGDNL� IDUN�� PDNURVLWR]� LVH� WHGDYLQLQ�
KHUKDQJL�ELU�D\ÕQGD�0&9�!����I/�RODUDN�WDQÕPODQPÕúWÕU��0&9�
DUWÕúÕ�YH�PDNURVLWR]�LOH�VD÷NDOÕP�LOLúNLVL�LVWDWLNVHO�RODUDN�DQDOL]�
HGLOPLúWLU�

Bulgular: 
+DVWD�VD\ÕVÕ����LGL��3D]RSDQLE�LOH���D\����D\����D\����D\�YH���D\�
RUWDODPD�0&9�GH÷HUOHUL�VÕUDVÕ\OD��������������������������������
�����������������YH�������������I/�RODUDN�KHVDSODQGÕ��S���������
<LUPL�LNL�KDVWDQÕQ��������o�QF��0&9¶VL���I/�YH��]HUL�DUWPÕú�
RODUDN�EXOXQGX��+DVWDODUÕQ���¶��QGH�������PDNURVLWR]�JHOLúWL��
ho�QF��D\GD�ǻ0&9���I/�YH��VW��RODQODUÕQ�P366������D\������
&,������������� LNHQ���¶LQ�DOWÕ�RODQODUGD�P366����D\� �����&,��
14.6-35.4) olarak bulundu (p:0.036). Makrositoz olmayan 
hastalarda mPSS 4.0 ay iken (%95 CI, 2.0-5.9); makrositoz 
JHOLúHQ�KDVWDODUGD�P366������D\������&,����������RODUDN�EXOXQ-
GX��S����������ǻ0&9�YH�PDNURVLWR]�JHOLúLPL�LOH�*66�DUDVÕQGD�
LVWDWLNVHO�DQODPOÕ�ELU�IDUN�EXOXQPDGÕ���

Sonuç: 
3D]RSDQLE�LOH�WHGDYL�HGLOHQ�P5+.�YH�P<'.¶�GH��0&9�GH÷HU-
OHULQGHNL�DQODPOÕ�DUWÕúÕQ�YH\D�PDNURVLWR]�JHOLúLPLQLQ��SURVSHNWLI�
oDOÕúPDODU� LOH� YDOLGH� HGLOGL÷L� WDNGLUGH� |QHPOL� ELU� J|VWHUJH�
RODELOHFH÷LQL�G�ú�QPHNWH\L]�
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Ortalama eritrosit hacmi (MCV), Makrositoz, Pazopanib, 
3URJUHV\RQVX]�6D÷NDOÕP

INTRODUCTION
Pazopanib, a tyrosine kinase inhibitor (TKI) is frequently used 
in anti-cancer treatment. It is an oral small-molecule multi-ki-
nase inhibitor that mainly inhibits vascular endothelial growth 
factor receptors 1,2 and 3, platelet endothelial growth factor 
receptor-alfa, and beta, and the stem-cell factor receptor c-kit. 
Although pazopanib has been investigated for various solid 
tumors, it is currently approved for metastatic renal cell carcino-
ma (mRCC) and some subtypes of metastatic soft-tissue sarco-
mas (mSTS) (1).
A significant number of different clinical and laboratory side 
effects such as hypertension, hand-foot syndrome, and fatigue 
with different degrees of severity are known with TKIs (2). 
Historically, TKI-induced adverse events such as hand-foot skin 
reaction and hypertension, have been evaluated as potential 

pharmacodynamic biomarkers of treatment effectiveness for 
different TKIs (3,4). Specific to pazopanib, in an Asian study, 
Huang et al demonstrated that hand-foot skin reaction is an 
independent predictive factor for better treatment outcomes in 
chemotherapy-refractory recurrent or metastatic soft tissue 
sarcoma who had received pazopanib treatment (5). Despite 
these studies, unfortunately, a major issue for clinicians is the 
inadequacy of validated predictive pharmacodynamic biomark-
ers for TKIs such as pazopanib that have been successfully used 
in routine clinical practice.

Macrocytosis defined as a mean corpuscular volume (MCV) 
greater than 100 fL, occurs in approximately 3 percent of the 
general population. It is usually seen in patients with vitamin 
B12 or folic acid deficiency, chronic alcoholism, and hypothy-
roidism (6,7). In the absence of such conditions, sometimes 
drug-induced macrocytosis can be also seen. Increases in MCV 
are defined with different drugs such as hydroxyurea, metho-
trexate, and capecitabine (8-10). In the last 10 years, macrocyto-
sis after drug-using was described with different TKIs, especial-
ly with sunitinib and imatinib (2,7,11). The biggest hypothesis 
about this subject, the increase in MCV in patients treated with 
sunitinib or imatinib might be caused by inhibition of the stem 
cell factor (c-KIT). It is known that c-KIT is expressed on the 
surface of haematopoietic progenitor cells, where it regulates 
the proliferation, differentiation, and survival of the erythro-
cytes. So, inhibiting this pathway may be related to drug-in-
duced macrocytosis (2,7). Pazopanib may also be related with 
macrocytosis, as it inhibits c-KIT like sunitinib. Contrary to 
sunitinib and imatinib, the data is very limited about the 
relationship between pazopanib, MCV, and macrocytosis (7,12).
In our current trial, we aimed to investigate the relationship 
between pazopanib and macrosytosis in metastatic renal cell 
carcinoma or sarcomas. Moreover, we aimed to evaluate the 
clinical significance of this effect.

MATERIALS and METHODS
Patients diagnosed with metastatic renal cell carcinoma or 
metastatic soft tissue sarcomas and who have been treated with 
pazopanib were included in this study if at least one baseline 
MCV and one more MCV during treatment were available. 
Patients younger than 18 years old and with known brain metas-
tases were excluded. Data were retrospectively obtained from 
the hospital database. Demographic characteristics of patients, 
laboratory values such as hemoglobin (Hb), MCV and 
related-factors, and oncological survival outcomes were record-
ed. MCV levels were collected at baseline, during the first 
mount, 3rd mount, 6th mount and 9th mount of pazopanib 
treatment.

 Drug-induced macrocytosis was defined as MCV >100 fL 
GXULQJ�DQ\�PRXQW�RI� WUHDWPHQW��ǻ0&9�ZDV�GHILQHG�DV�GLIIHU-
ence between MCV during pazopanib treatment and baseline 
MCV. Progression-free survival (PFS) was defined as the time 
between first day of treatment and the day of progressive 
disease or death from any cause. Overall survival (OS) was 
defined as the time between the first day of treatment and the 
date of death from any cause. If progression or death had not 

Figure 2: Progression-free survival graphic according to macrocytosis

Additionally, median OS was 42.0 months (95% CI, 33.4-50.5)  
for macrocytic patients compared to 22.0 months (95% CI, 
12.4-31.5) in normocytic patients. There was no statistically 
significant difference between the groups (p:0.47).
Subgroup analyzes were performed for mRCC and mSTS. In 
WKH� VXEJURXS� RI� P5&&�� P3)6� LQ� WKH�ǻ0&9�� �� �I/� DQG�ǻ
MCV3<5 groups were 16.0 months (95% CI, 0-37.0) and 3.0 
months (95% CI, 1.0-4.9), respectively (p:0.01). For STS 
patients, it was found as 4.0 months (95% CI, 0-12.3) and 7.0 
months (95% CI, 0-28.2), respectively (p:0.36). There was no 
VWDWLVWLFDOO\� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� WKH�ǻ0&9�� DQG�
overall survivals in both subgroups. Furthermore, due to the 
small number of patients, subgroup analyzes were not 
performed in patients who developed macrocytosis because 
they would not be reliable. Finally, patients were also grouped 
for metastasis regions such as lung metastatic, liver metastatic 
and bone metastatic patients. There was no notable significant 
difference between the groups.

DISCUSSION
During the treatment with pazopanib for mRCC and mSTS, we 
observed a significant increase in MCV values after pazopanib 
treatment, and also in some of them macrocytosis was devel-
oped. In this retrospective analysis, we aimed to investigate the 
clinical significance of these effects. We demonstrated that there 
was a close and significant relationship between the increasing 
MCV or macrocytosis and progression-free survival. A similar 
relationship with increasing MCV or macrocytosis and overall 
survival was not demonstrated.
In our current study, during the pazopanib treatment, significant 
increase in MCV levels was observed and the mean MCV at the 
0, 1, 3, 6, 9 months were found as 86.7±7.6 fL, 87.8 ± 7.5, 92.4 
± 8.9, 94.8 ± 11.1 and 99.0 ± 10.7 fL, respectively (p<0.001). 
When baseline conditions such as vitamin B12 level, folat level, 
hypothyroidism, and alcohol using were evaluated for the 

patients, there was no significant condition that could cause 
these increases. So, these increases can be clearly considered as 
pazopanib-related. The increase in MCV in patients treated with 
sunitinib, imatinib, and other TKIs was shown in different 
previous research with small numbers of patients (2,7,13-15). 
Contrary to sunitinib and imatinib, the data is very limited about 
the relationship between pazopanib, MCV and macrocytosis. To 
the best of our knowledge, this effect was investigated in a 
small-scale study with 35 patients in 2015, and the authors 
considered that MCV changes may be a biomarker of pazopanib 
antitumor effects (12). Moreover, Kloth JSL et al., designed a 
study with several TKIs and in the subgroup of pazopanib-treat-
ed patients (n:66), they showed that the rise in MCV levels 
occurs roughly after 3 months of treatment (7). Similarly, we 
observed significant increase in MCV levels especially in the 
3rd month of the pazopanib treatment.

In our current study, roc analysis was performed for the 
determining the most appropriate cut-off value for survival 
DQDO\VLV�DQG�LW�ZDV���I/��ǻ0&9����,Q�WKH�SDWLHQWV�JURXS�ZLWK�ǻ
0&9�����I/��PHGLDQ�3)6�ZDV�IRXQG�DV������PRQWKV������&,��
������������ FRQYHUVHO\�� LQ� WKH� JURXS�ZLWK�ǻ0&9������ LW�ZDV�
found as 25 months (95% CI, 14.6-35.4) (p:0.036). But, there 
was no statistically significant difference between the groups 
when evaluated in terms of overall survival (p:0.41). Relation-
ship between substantial increase in MCV levels after start of 
sunitinib-treatment and overall survival was shown in a study 
before (7). In the same trial, there was no relationship between 
the overall survival and pazopanib-induced MCV increase. 
Furthermore, to our knowledge, there is no study which have 
investigated pazopanib-induced MCV increase and survival 
except this study mentioned above. So, it can be clearly said 
that, our current study is the first study showed that 5 fL or more 
increasing MCV levels in the 3rd month of the pazopanib-treat-
ment may be a strong potential biomarker for progression-free 
survival in mRCC and mSTS patients, if validated prospective-
ly. Despite low number of patients, this relationship was also 
shown in mRCC subgroups. The same relationship was not 
shown for overall-survivals. 

During the pazopanib treatment macrocytosis (MCV >100 fL) 
developed in 14 (28%) patients and they were defined as macro-
cytic patients. Median PFS was 21.0 months (95% CI, 0-46.3) 
for macrocytic patients compared to 4.0 months (95% CI, 
2.0-5.9) in normocytic patients (p:0.023). Although median 
overall survival was numerically longer in macrocytic patients, 
there was no statistically significant difference (p:0.47). There 
were some studies about TKI-induced macrocytosis and clinical 
significance of these effects. Bourlon et al., investigated clinical 
significance of sunitinib-associated macrocytosis in mRCC in 
2016. In this study, mPFS was higher among patients with 
macrocytosis compared to normocytic patients during sunitinib 
treatment (21 m vs. 4 m, respectively,  p= 0.0001). The authors 
hypothesized that sunitinib-induced macrocytosis may have a 
role as a predictive biomarker for sunitinib (11). In another 
small-scale study, Kucharz et al., also designed a study with 27 
mRCC patients. Patients who had macrocytosis after 3 
treatment cycles had significantly longer PFS than those whose 

MCV stayed less than 100 fL (not reached vs.11.2 months, p: 
0.001) (15). Furthermore, Kloth JSL et al., performed a study 
with a big number of patients (n:533) with several TKIs such as 
sunitinib, imatinib, sorafenib, pazopanib and vemurafenib. In 
this study, it was shown that in sunitinib-treated patients with 
RCC, the occurrence of macrocytosis could potentially be 
accepted as a positive prognostic factor for survival. But with 
other TKIs, especially with pazopanib this relationship was not 
shown in this study (7). It can be clearly understood from these 
studies that sunitinib-induced macrocytosis are well known and 
could potentially serve as a positive prognostic factor for 
survival. But data is limited for pazopanib-induced macrocyto-
sis. In our knowledge, this is the first study about clinical signif-
icance of pazopanib-associated macrocytosis in mRCC and 
mSTS. In our study, we exhibited that this phenomenon could 
help clinicians to predict PFS during pazopanib treatment for 
mRCC and  mSTS, but unfortunately our sample was small, 
more studies are essential. 

Thus far, the mechanism of pazopanib-induced macrocytosis or 
MCV increases is still unclear. Our study was not planned to 
determine mechanism of macrocytosis. Nevertheless, the most 
important hypothesis about this subject is related with c-KIT. It 
is known that, c-KIT is expressed on the surface of haematopoi-
etic progenitor cells, where it regulates differentiation, prolifer-
ation, and survival of the erythrocytes. So, inhibiting this 
pathway may be related with drug-induced macrocytosis (2,7). 
Pazopanib may also be related with macrocytosis, as it inhibits 
c-KIT like sunitinib, imatinib etc. Further research are neces-
sary.

Retrospective design and relative small number of patients can 
said to be the most important limitations for our study. Despite 
baseline conditions such as vitamin B12 level, folate level, 
hypothyroidism, and alcohol using were evaluated and there 
was no significant condition that could cause macrocytosis in 
our study; other rare causes which can affect MCV levels were 
not recorded and it can be confusing.

CONCLUSION
In our study, we demonstared that a significant increases in 
MCV values or the development of macrocytosis during the 
pazopanib treatment in metastatic renal cell carcinoma and 
metastatic soft tissue sarcomas can be used as an important 
biomarker for progression-free survival if validated by prospec-
tive studies.
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occurred or the patient was lost to follow-up, PFS and OS were 
censored at the date of last follow-up.
The statistical package software system version 21.0 (SPSS Inc, 
Chicago, IL) was used for all data analyses. Descriptive analy-
ses were presented using mean±SD, median (min–max) or n 
(%), where appropriate. The normality assumptions were 
controlled by the Shapiro–Wilk test. Categorical data were 
compared with the Pearson chi-square test. ANOVA and t-test 
were used to analyze numerical data. Survival curves were 
generated by the Kaplan–Meier method and the log-rank test 
was performed to compare overall and progression-free survival 
between the groups. A two-sided p value less than 0.05 was 
considered statistically significant.
This research was designed and conducted in accordance with 
Good Clinical Practice and the Declaration of Helsinki and was 
approved by the Akdeniz University Medical Faculty Clinical 
Research Ethics Committee (Approval Date/No. 
23.02.2021/125). In our study, research and publication ethics 
were complied with.

RESULTS
A total of 50 patients were included the study. The number of 
patients diagnosed with mRCC and mSTS were 20 (40%) and 
30 (60%), respectively. In general the mean age was 58.4 ± 13.4, 
and 19 (38%) patients were male. When baseline conditions 
such as vitamin B12 level, folat level, hypothyroidism, and 
alcohol using were evaluated for the patients, there was no 
significant condition that could cause macrocytosis. The metas-
tasis regions of patients were also recorded. The baseline 
characteristic of the patients are shown detail in Table I. 

Table I. Patients' Demographic Characteristics (n:50)

The baseline mean hemoglobin for all patients was 11.9 ± 2.0 
gr/dL. The baseline mean MCV was 86.7±7.6 fL. When 
subgroups were evaluated it was found as 87.3± 8.0 fL and 86.3 
± 7.4 fL for mRCC and mSTS, respectively. During the 
pazopanib treatment, a significant increase in MCV levels was 
observed and the mean MCV at the 1, 3, 6, 9 months were found 
as 87.8 ± 7.5, 92.4 ± 8.9, 94.8 ± 11.1 and 99.0 ± 10.7 fL, respec-
tively  (p<0,001) (Table II).

Table II. Baseline and on-treatment levels

$V�PHQWLRQ�EHIRUH��ǻ0&9�ZDV�GHILQHG�DV�GLIIHUHQFH�EHWZHHQ�
0&9�GXULQJ�SD]RSDQLE�WUHDWPHQW�DQG�EDVHOLQH�0&9��ǻ0&9��
was defined as MCV difference between 3 months on-treatment 
and baseline MCV level. The MCV of 22 patients (44%) at 3. 
months was found to be increased by 5 fL or more. In the group 
ZLWK�ǻ0&9�� �� �I/��PHGLDQ� 3)6�ZDV� IRXQG� DV� �����PRQWKV�
�����&,��������������FRQYHUVHO\��LQ�WKH�JURXS�ZLWK�ǻ0&9�����
it was found as 25 months (95% CI, 14.6-35.4) (p:0.036) 
(Figure1). 

Figure 1: Progression-free survival graphic according to DeltaMCV3

Moreover, there was no statistically significant difference 
between the groups when evaluated in terms of overall survival 
(p:0.41). During the pazopanib treatment macrocytosis (MCV 
>100 fL) developed in 14 (28%) patients and they were defined 
as macrocytic patients. Macrocytic and normocytic patients 
were divided into 2 groups and survival analysis was performed. 
Median PFS was 21.0 months (95% CI, 0-46.3) for macrocytic 
patients compared to 4.0 months (95% CI, 2.0-5.9) in normocyt-
ic patients (p:0.023) (Figure 2). 
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groups for overall survival.

Conclusion: 
A significant increase in MCV values or the development of macrocytosis during the pazopanib 
treatment in mRCC and mSTS, can be used as an important biomarker for progression-free 
survival.
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INTRODUCTION
Pazopanib, a tyrosine kinase inhibitor (TKI) is frequently used 
in anti-cancer treatment. It is an oral small-molecule multi-ki-
nase inhibitor that mainly inhibits vascular endothelial growth 
factor receptors 1,2 and 3, platelet endothelial growth factor 
receptor-alfa, and beta, and the stem-cell factor receptor c-kit. 
Although pazopanib has been investigated for various solid 
tumors, it is currently approved for metastatic renal cell carcino-
ma (mRCC) and some subtypes of metastatic soft-tissue sarco-
mas (mSTS) (1).
A significant number of different clinical and laboratory side 
effects such as hypertension, hand-foot syndrome, and fatigue 
with different degrees of severity are known with TKIs (2). 
Historically, TKI-induced adverse events such as hand-foot skin 
reaction and hypertension, have been evaluated as potential 

pharmacodynamic biomarkers of treatment effectiveness for 
different TKIs (3,4). Specific to pazopanib, in an Asian study, 
Huang et al demonstrated that hand-foot skin reaction is an 
independent predictive factor for better treatment outcomes in 
chemotherapy-refractory recurrent or metastatic soft tissue 
sarcoma who had received pazopanib treatment (5). Despite 
these studies, unfortunately, a major issue for clinicians is the 
inadequacy of validated predictive pharmacodynamic biomark-
ers for TKIs such as pazopanib that have been successfully used 
in routine clinical practice.

Macrocytosis defined as a mean corpuscular volume (MCV) 
greater than 100 fL, occurs in approximately 3 percent of the 
general population. It is usually seen in patients with vitamin 
B12 or folic acid deficiency, chronic alcoholism, and hypothy-
roidism (6,7). In the absence of such conditions, sometimes 
drug-induced macrocytosis can be also seen. Increases in MCV 
are defined with different drugs such as hydroxyurea, metho-
trexate, and capecitabine (8-10). In the last 10 years, macrocyto-
sis after drug-using was described with different TKIs, especial-
ly with sunitinib and imatinib (2,7,11). The biggest hypothesis 
about this subject, the increase in MCV in patients treated with 
sunitinib or imatinib might be caused by inhibition of the stem 
cell factor (c-KIT). It is known that c-KIT is expressed on the 
surface of haematopoietic progenitor cells, where it regulates 
the proliferation, differentiation, and survival of the erythro-
cytes. So, inhibiting this pathway may be related to drug-in-
duced macrocytosis (2,7). Pazopanib may also be related with 
macrocytosis, as it inhibits c-KIT like sunitinib. Contrary to 
sunitinib and imatinib, the data is very limited about the 
relationship between pazopanib, MCV, and macrocytosis (7,12).
In our current trial, we aimed to investigate the relationship 
between pazopanib and macrosytosis in metastatic renal cell 
carcinoma or sarcomas. Moreover, we aimed to evaluate the 
clinical significance of this effect.

MATERIALS and METHODS
Patients diagnosed with metastatic renal cell carcinoma or 
metastatic soft tissue sarcomas and who have been treated with 
pazopanib were included in this study if at least one baseline 
MCV and one more MCV during treatment were available. 
Patients younger than 18 years old and with known brain metas-
tases were excluded. Data were retrospectively obtained from 
the hospital database. Demographic characteristics of patients, 
laboratory values such as hemoglobin (Hb), MCV and 
related-factors, and oncological survival outcomes were record-
ed. MCV levels were collected at baseline, during the first 
mount, 3rd mount, 6th mount and 9th mount of pazopanib 
treatment.

 Drug-induced macrocytosis was defined as MCV >100 fL 
GXULQJ�DQ\�PRXQW�RI� WUHDWPHQW��ǻ0&9�ZDV�GHILQHG�DV�GLIIHU-
ence between MCV during pazopanib treatment and baseline 
MCV. Progression-free survival (PFS) was defined as the time 
between first day of treatment and the day of progressive 
disease or death from any cause. Overall survival (OS) was 
defined as the time between the first day of treatment and the 
date of death from any cause. If progression or death had not 

Figure 2: Progression-free survival graphic according to macrocytosis

Additionally, median OS was 42.0 months (95% CI, 33.4-50.5)  
for macrocytic patients compared to 22.0 months (95% CI, 
12.4-31.5) in normocytic patients. There was no statistically 
significant difference between the groups (p:0.47).
Subgroup analyzes were performed for mRCC and mSTS. In 
WKH� VXEJURXS� RI� P5&&�� P3)6� LQ� WKH�ǻ0&9�� �� �I/� DQG�ǻ
MCV3<5 groups were 16.0 months (95% CI, 0-37.0) and 3.0 
months (95% CI, 1.0-4.9), respectively (p:0.01). For STS 
patients, it was found as 4.0 months (95% CI, 0-12.3) and 7.0 
months (95% CI, 0-28.2), respectively (p:0.36). There was no 
VWDWLVWLFDOO\� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� WKH�ǻ0&9�� DQG�
overall survivals in both subgroups. Furthermore, due to the 
small number of patients, subgroup analyzes were not 
performed in patients who developed macrocytosis because 
they would not be reliable. Finally, patients were also grouped 
for metastasis regions such as lung metastatic, liver metastatic 
and bone metastatic patients. There was no notable significant 
difference between the groups.

DISCUSSION
During the treatment with pazopanib for mRCC and mSTS, we 
observed a significant increase in MCV values after pazopanib 
treatment, and also in some of them macrocytosis was devel-
oped. In this retrospective analysis, we aimed to investigate the 
clinical significance of these effects. We demonstrated that there 
was a close and significant relationship between the increasing 
MCV or macrocytosis and progression-free survival. A similar 
relationship with increasing MCV or macrocytosis and overall 
survival was not demonstrated.
In our current study, during the pazopanib treatment, significant 
increase in MCV levels was observed and the mean MCV at the 
0, 1, 3, 6, 9 months were found as 86.7±7.6 fL, 87.8 ± 7.5, 92.4 
± 8.9, 94.8 ± 11.1 and 99.0 ± 10.7 fL, respectively (p<0.001). 
When baseline conditions such as vitamin B12 level, folat level, 
hypothyroidism, and alcohol using were evaluated for the 

patients, there was no significant condition that could cause 
these increases. So, these increases can be clearly considered as 
pazopanib-related. The increase in MCV in patients treated with 
sunitinib, imatinib, and other TKIs was shown in different 
previous research with small numbers of patients (2,7,13-15). 
Contrary to sunitinib and imatinib, the data is very limited about 
the relationship between pazopanib, MCV and macrocytosis. To 
the best of our knowledge, this effect was investigated in a 
small-scale study with 35 patients in 2015, and the authors 
considered that MCV changes may be a biomarker of pazopanib 
antitumor effects (12). Moreover, Kloth JSL et al., designed a 
study with several TKIs and in the subgroup of pazopanib-treat-
ed patients (n:66), they showed that the rise in MCV levels 
occurs roughly after 3 months of treatment (7). Similarly, we 
observed significant increase in MCV levels especially in the 
3rd month of the pazopanib treatment.

In our current study, roc analysis was performed for the 
determining the most appropriate cut-off value for survival 
DQDO\VLV�DQG�LW�ZDV���I/��ǻ0&9����,Q�WKH�SDWLHQWV�JURXS�ZLWK�ǻ
0&9�����I/��PHGLDQ�3)6�ZDV�IRXQG�DV������PRQWKV������&,��
������������ FRQYHUVHO\�� LQ� WKH� JURXS�ZLWK�ǻ0&9������ LW�ZDV�
found as 25 months (95% CI, 14.6-35.4) (p:0.036). But, there 
was no statistically significant difference between the groups 
when evaluated in terms of overall survival (p:0.41). Relation-
ship between substantial increase in MCV levels after start of 
sunitinib-treatment and overall survival was shown in a study 
before (7). In the same trial, there was no relationship between 
the overall survival and pazopanib-induced MCV increase. 
Furthermore, to our knowledge, there is no study which have 
investigated pazopanib-induced MCV increase and survival 
except this study mentioned above. So, it can be clearly said 
that, our current study is the first study showed that 5 fL or more 
increasing MCV levels in the 3rd month of the pazopanib-treat-
ment may be a strong potential biomarker for progression-free 
survival in mRCC and mSTS patients, if validated prospective-
ly. Despite low number of patients, this relationship was also 
shown in mRCC subgroups. The same relationship was not 
shown for overall-survivals. 

During the pazopanib treatment macrocytosis (MCV >100 fL) 
developed in 14 (28%) patients and they were defined as macro-
cytic patients. Median PFS was 21.0 months (95% CI, 0-46.3) 
for macrocytic patients compared to 4.0 months (95% CI, 
2.0-5.9) in normocytic patients (p:0.023). Although median 
overall survival was numerically longer in macrocytic patients, 
there was no statistically significant difference (p:0.47). There 
were some studies about TKI-induced macrocytosis and clinical 
significance of these effects. Bourlon et al., investigated clinical 
significance of sunitinib-associated macrocytosis in mRCC in 
2016. In this study, mPFS was higher among patients with 
macrocytosis compared to normocytic patients during sunitinib 
treatment (21 m vs. 4 m, respectively,  p= 0.0001). The authors 
hypothesized that sunitinib-induced macrocytosis may have a 
role as a predictive biomarker for sunitinib (11). In another 
small-scale study, Kucharz et al., also designed a study with 27 
mRCC patients. Patients who had macrocytosis after 3 
treatment cycles had significantly longer PFS than those whose 

MCV stayed less than 100 fL (not reached vs.11.2 months, p: 
0.001) (15). Furthermore, Kloth JSL et al., performed a study 
with a big number of patients (n:533) with several TKIs such as 
sunitinib, imatinib, sorafenib, pazopanib and vemurafenib. In 
this study, it was shown that in sunitinib-treated patients with 
RCC, the occurrence of macrocytosis could potentially be 
accepted as a positive prognostic factor for survival. But with 
other TKIs, especially with pazopanib this relationship was not 
shown in this study (7). It can be clearly understood from these 
studies that sunitinib-induced macrocytosis are well known and 
could potentially serve as a positive prognostic factor for 
survival. But data is limited for pazopanib-induced macrocyto-
sis. In our knowledge, this is the first study about clinical signif-
icance of pazopanib-associated macrocytosis in mRCC and 
mSTS. In our study, we exhibited that this phenomenon could 
help clinicians to predict PFS during pazopanib treatment for 
mRCC and  mSTS, but unfortunately our sample was small, 
more studies are essential. 

Thus far, the mechanism of pazopanib-induced macrocytosis or 
MCV increases is still unclear. Our study was not planned to 
determine mechanism of macrocytosis. Nevertheless, the most 
important hypothesis about this subject is related with c-KIT. It 
is known that, c-KIT is expressed on the surface of haematopoi-
etic progenitor cells, where it regulates differentiation, prolifer-
ation, and survival of the erythrocytes. So, inhibiting this 
pathway may be related with drug-induced macrocytosis (2,7). 
Pazopanib may also be related with macrocytosis, as it inhibits 
c-KIT like sunitinib, imatinib etc. Further research are neces-
sary.

Retrospective design and relative small number of patients can 
said to be the most important limitations for our study. Despite 
baseline conditions such as vitamin B12 level, folate level, 
hypothyroidism, and alcohol using were evaluated and there 
was no significant condition that could cause macrocytosis in 
our study; other rare causes which can affect MCV levels were 
not recorded and it can be confusing.

CONCLUSION
In our study, we demonstared that a significant increases in 
MCV values or the development of macrocytosis during the 
pazopanib treatment in metastatic renal cell carcinoma and 
metastatic soft tissue sarcomas can be used as an important 
biomarker for progression-free survival if validated by prospec-
tive studies.
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occurred or the patient was lost to follow-up, PFS and OS were 
censored at the date of last follow-up.
The statistical package software system version 21.0 (SPSS Inc, 
Chicago, IL) was used for all data analyses. Descriptive analy-
ses were presented using mean±SD, median (min–max) or n 
(%), where appropriate. The normality assumptions were 
controlled by the Shapiro–Wilk test. Categorical data were 
compared with the Pearson chi-square test. ANOVA and t-test 
were used to analyze numerical data. Survival curves were 
generated by the Kaplan–Meier method and the log-rank test 
was performed to compare overall and progression-free survival 
between the groups. A two-sided p value less than 0.05 was 
considered statistically significant.
This research was designed and conducted in accordance with 
Good Clinical Practice and the Declaration of Helsinki and was 
approved by the Akdeniz University Medical Faculty Clinical 
Research Ethics Committee (Approval Date/No. 
23.02.2021/125). In our study, research and publication ethics 
were complied with.

RESULTS
A total of 50 patients were included the study. The number of 
patients diagnosed with mRCC and mSTS were 20 (40%) and 
30 (60%), respectively. In general the mean age was 58.4 ± 13.4, 
and 19 (38%) patients were male. When baseline conditions 
such as vitamin B12 level, folat level, hypothyroidism, and 
alcohol using were evaluated for the patients, there was no 
significant condition that could cause macrocytosis. The metas-
tasis regions of patients were also recorded. The baseline 
characteristic of the patients are shown detail in Table I. 

Table I. Patients' Demographic Characteristics (n:50)

The baseline mean hemoglobin for all patients was 11.9 ± 2.0 
gr/dL. The baseline mean MCV was 86.7±7.6 fL. When 
subgroups were evaluated it was found as 87.3± 8.0 fL and 86.3 
± 7.4 fL for mRCC and mSTS, respectively. During the 
pazopanib treatment, a significant increase in MCV levels was 
observed and the mean MCV at the 1, 3, 6, 9 months were found 
as 87.8 ± 7.5, 92.4 ± 8.9, 94.8 ± 11.1 and 99.0 ± 10.7 fL, respec-
tively  (p<0,001) (Table II).

Table II. Baseline and on-treatment levels

$V�PHQWLRQ�EHIRUH��ǻ0&9�ZDV�GHILQHG�DV�GLIIHUHQFH�EHWZHHQ�
0&9�GXULQJ�SD]RSDQLE�WUHDWPHQW�DQG�EDVHOLQH�0&9��ǻ0&9��
was defined as MCV difference between 3 months on-treatment 
and baseline MCV level. The MCV of 22 patients (44%) at 3. 
months was found to be increased by 5 fL or more. In the group 
ZLWK�ǻ0&9�� �� �I/��PHGLDQ� 3)6�ZDV� IRXQG� DV� �����PRQWKV�
�����&,��������������FRQYHUVHO\��LQ�WKH�JURXS�ZLWK�ǻ0&9�����
it was found as 25 months (95% CI, 14.6-35.4) (p:0.036) 
(Figure1). 

Figure 1: Progression-free survival graphic according to DeltaMCV3

Moreover, there was no statistically significant difference 
between the groups when evaluated in terms of overall survival 
(p:0.41). During the pazopanib treatment macrocytosis (MCV 
>100 fL) developed in 14 (28%) patients and they were defined 
as macrocytic patients. Macrocytic and normocytic patients 
were divided into 2 groups and survival analysis was performed. 
Median PFS was 21.0 months (95% CI, 0-46.3) for macrocytic 
patients compared to 4.0 months (95% CI, 2.0-5.9) in normocyt-
ic patients (p:0.023) (Figure 2). 

ABSTRACT
Objective: 
Pazopanib is a multi-kinase inhibitor used in metastatic renal cell carcinoma or sarcomas (mRCC 
or mSTS). We aimed to investigate the relationship between pazopanib and macrocytosis and 
evaluate the clinical significance of this effect in mRCC or mSTS.

Material and Methods: 
Patients diagnosed with mRCC and mSTS and have been treated with pazopanib were included. 
Drug-induced macrocytosis was defined as MCV >100 fL during any mount of treatment. 
ǻ0&9�ZDV�GHILQHG�DV�GLIIHUHQFH�EHWZHHQ�0&9�GXULQJ�SD]RSDQLE�WUHDWPHQW�DQG�EDVHOLQH�0&9��
Data was collected retrospectively.

Results: 
Fifty patients were included the study. During the pazopanib treatment, significant increase in 
MCV levels was observed and the mean MCV at the 0, 1, 3, 6, and 9 months were found as 
86.7±7.6 fL, 87.8 ± 7.5, 92.4 ± 8.9, 94.8 ± 11.1 and 99.0 ± 10.7 fL, respectively (p<0.001). In the 
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months (%95 CI, 0-46.3) for macrocytic patients compared to 4.0 months (%95 CI, 2.0-5.9) in 
normocytic patients (p:0.023). There was no statistically significant difference between the 
groups for overall survival.

Conclusion: 
A significant increase in MCV values or the development of macrocytosis during the pazopanib 
treatment in mRCC and mSTS, can be used as an important biomarker for progression-free 
survival.
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nase inhibitor that mainly inhibits vascular endothelial growth 
factor receptors 1,2 and 3, platelet endothelial growth factor 
receptor-alfa, and beta, and the stem-cell factor receptor c-kit. 
Although pazopanib has been investigated for various solid 
tumors, it is currently approved for metastatic renal cell carcino-
ma (mRCC) and some subtypes of metastatic soft-tissue sarco-
mas (mSTS) (1).
A significant number of different clinical and laboratory side 
effects such as hypertension, hand-foot syndrome, and fatigue 
with different degrees of severity are known with TKIs (2). 
Historically, TKI-induced adverse events such as hand-foot skin 
reaction and hypertension, have been evaluated as potential 

pharmacodynamic biomarkers of treatment effectiveness for 
different TKIs (3,4). Specific to pazopanib, in an Asian study, 
Huang et al demonstrated that hand-foot skin reaction is an 
independent predictive factor for better treatment outcomes in 
chemotherapy-refractory recurrent or metastatic soft tissue 
sarcoma who had received pazopanib treatment (5). Despite 
these studies, unfortunately, a major issue for clinicians is the 
inadequacy of validated predictive pharmacodynamic biomark-
ers for TKIs such as pazopanib that have been successfully used 
in routine clinical practice.

Macrocytosis defined as a mean corpuscular volume (MCV) 
greater than 100 fL, occurs in approximately 3 percent of the 
general population. It is usually seen in patients with vitamin 
B12 or folic acid deficiency, chronic alcoholism, and hypothy-
roidism (6,7). In the absence of such conditions, sometimes 
drug-induced macrocytosis can be also seen. Increases in MCV 
are defined with different drugs such as hydroxyurea, metho-
trexate, and capecitabine (8-10). In the last 10 years, macrocyto-
sis after drug-using was described with different TKIs, especial-
ly with sunitinib and imatinib (2,7,11). The biggest hypothesis 
about this subject, the increase in MCV in patients treated with 
sunitinib or imatinib might be caused by inhibition of the stem 
cell factor (c-KIT). It is known that c-KIT is expressed on the 
surface of haematopoietic progenitor cells, where it regulates 
the proliferation, differentiation, and survival of the erythro-
cytes. So, inhibiting this pathway may be related to drug-in-
duced macrocytosis (2,7). Pazopanib may also be related with 
macrocytosis, as it inhibits c-KIT like sunitinib. Contrary to 
sunitinib and imatinib, the data is very limited about the 
relationship between pazopanib, MCV, and macrocytosis (7,12).
In our current trial, we aimed to investigate the relationship 
between pazopanib and macrosytosis in metastatic renal cell 
carcinoma or sarcomas. Moreover, we aimed to evaluate the 
clinical significance of this effect.

MATERIALS and METHODS
Patients diagnosed with metastatic renal cell carcinoma or 
metastatic soft tissue sarcomas and who have been treated with 
pazopanib were included in this study if at least one baseline 
MCV and one more MCV during treatment were available. 
Patients younger than 18 years old and with known brain metas-
tases were excluded. Data were retrospectively obtained from 
the hospital database. Demographic characteristics of patients, 
laboratory values such as hemoglobin (Hb), MCV and 
related-factors, and oncological survival outcomes were record-
ed. MCV levels were collected at baseline, during the first 
mount, 3rd mount, 6th mount and 9th mount of pazopanib 
treatment.

 Drug-induced macrocytosis was defined as MCV >100 fL 
GXULQJ�DQ\�PRXQW�RI� WUHDWPHQW��ǻ0&9�ZDV�GHILQHG�DV�GLIIHU-
ence between MCV during pazopanib treatment and baseline 
MCV. Progression-free survival (PFS) was defined as the time 
between first day of treatment and the day of progressive 
disease or death from any cause. Overall survival (OS) was 
defined as the time between the first day of treatment and the 
date of death from any cause. If progression or death had not 

Figure 2: Progression-free survival graphic according to macrocytosis

Additionally, median OS was 42.0 months (95% CI, 33.4-50.5)  
for macrocytic patients compared to 22.0 months (95% CI, 
12.4-31.5) in normocytic patients. There was no statistically 
significant difference between the groups (p:0.47).
Subgroup analyzes were performed for mRCC and mSTS. In 
WKH� VXEJURXS� RI� P5&&�� P3)6� LQ� WKH�ǻ0&9�� �� �I/� DQG�ǻ
MCV3<5 groups were 16.0 months (95% CI, 0-37.0) and 3.0 
months (95% CI, 1.0-4.9), respectively (p:0.01). For STS 
patients, it was found as 4.0 months (95% CI, 0-12.3) and 7.0 
months (95% CI, 0-28.2), respectively (p:0.36). There was no 
VWDWLVWLFDOO\� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� WKH�ǻ0&9�� DQG�
overall survivals in both subgroups. Furthermore, due to the 
small number of patients, subgroup analyzes were not 
performed in patients who developed macrocytosis because 
they would not be reliable. Finally, patients were also grouped 
for metastasis regions such as lung metastatic, liver metastatic 
and bone metastatic patients. There was no notable significant 
difference between the groups.

DISCUSSION
During the treatment with pazopanib for mRCC and mSTS, we 
observed a significant increase in MCV values after pazopanib 
treatment, and also in some of them macrocytosis was devel-
oped. In this retrospective analysis, we aimed to investigate the 
clinical significance of these effects. We demonstrated that there 
was a close and significant relationship between the increasing 
MCV or macrocytosis and progression-free survival. A similar 
relationship with increasing MCV or macrocytosis and overall 
survival was not demonstrated.
In our current study, during the pazopanib treatment, significant 
increase in MCV levels was observed and the mean MCV at the 
0, 1, 3, 6, 9 months were found as 86.7±7.6 fL, 87.8 ± 7.5, 92.4 
± 8.9, 94.8 ± 11.1 and 99.0 ± 10.7 fL, respectively (p<0.001). 
When baseline conditions such as vitamin B12 level, folat level, 
hypothyroidism, and alcohol using were evaluated for the 

patients, there was no significant condition that could cause 
these increases. So, these increases can be clearly considered as 
pazopanib-related. The increase in MCV in patients treated with 
sunitinib, imatinib, and other TKIs was shown in different 
previous research with small numbers of patients (2,7,13-15). 
Contrary to sunitinib and imatinib, the data is very limited about 
the relationship between pazopanib, MCV and macrocytosis. To 
the best of our knowledge, this effect was investigated in a 
small-scale study with 35 patients in 2015, and the authors 
considered that MCV changes may be a biomarker of pazopanib 
antitumor effects (12). Moreover, Kloth JSL et al., designed a 
study with several TKIs and in the subgroup of pazopanib-treat-
ed patients (n:66), they showed that the rise in MCV levels 
occurs roughly after 3 months of treatment (7). Similarly, we 
observed significant increase in MCV levels especially in the 
3rd month of the pazopanib treatment.

In our current study, roc analysis was performed for the 
determining the most appropriate cut-off value for survival 
DQDO\VLV�DQG�LW�ZDV���I/��ǻ0&9����,Q�WKH�SDWLHQWV�JURXS�ZLWK�ǻ
0&9�����I/��PHGLDQ�3)6�ZDV�IRXQG�DV������PRQWKV������&,��
������������ FRQYHUVHO\�� LQ� WKH� JURXS�ZLWK�ǻ0&9������ LW�ZDV�
found as 25 months (95% CI, 14.6-35.4) (p:0.036). But, there 
was no statistically significant difference between the groups 
when evaluated in terms of overall survival (p:0.41). Relation-
ship between substantial increase in MCV levels after start of 
sunitinib-treatment and overall survival was shown in a study 
before (7). In the same trial, there was no relationship between 
the overall survival and pazopanib-induced MCV increase. 
Furthermore, to our knowledge, there is no study which have 
investigated pazopanib-induced MCV increase and survival 
except this study mentioned above. So, it can be clearly said 
that, our current study is the first study showed that 5 fL or more 
increasing MCV levels in the 3rd month of the pazopanib-treat-
ment may be a strong potential biomarker for progression-free 
survival in mRCC and mSTS patients, if validated prospective-
ly. Despite low number of patients, this relationship was also 
shown in mRCC subgroups. The same relationship was not 
shown for overall-survivals. 

During the pazopanib treatment macrocytosis (MCV >100 fL) 
developed in 14 (28%) patients and they were defined as macro-
cytic patients. Median PFS was 21.0 months (95% CI, 0-46.3) 
for macrocytic patients compared to 4.0 months (95% CI, 
2.0-5.9) in normocytic patients (p:0.023). Although median 
overall survival was numerically longer in macrocytic patients, 
there was no statistically significant difference (p:0.47). There 
were some studies about TKI-induced macrocytosis and clinical 
significance of these effects. Bourlon et al., investigated clinical 
significance of sunitinib-associated macrocytosis in mRCC in 
2016. In this study, mPFS was higher among patients with 
macrocytosis compared to normocytic patients during sunitinib 
treatment (21 m vs. 4 m, respectively,  p= 0.0001). The authors 
hypothesized that sunitinib-induced macrocytosis may have a 
role as a predictive biomarker for sunitinib (11). In another 
small-scale study, Kucharz et al., also designed a study with 27 
mRCC patients. Patients who had macrocytosis after 3 
treatment cycles had significantly longer PFS than those whose 

MCV stayed less than 100 fL (not reached vs.11.2 months, p: 
0.001) (15). Furthermore, Kloth JSL et al., performed a study 
with a big number of patients (n:533) with several TKIs such as 
sunitinib, imatinib, sorafenib, pazopanib and vemurafenib. In 
this study, it was shown that in sunitinib-treated patients with 
RCC, the occurrence of macrocytosis could potentially be 
accepted as a positive prognostic factor for survival. But with 
other TKIs, especially with pazopanib this relationship was not 
shown in this study (7). It can be clearly understood from these 
studies that sunitinib-induced macrocytosis are well known and 
could potentially serve as a positive prognostic factor for 
survival. But data is limited for pazopanib-induced macrocyto-
sis. In our knowledge, this is the first study about clinical signif-
icance of pazopanib-associated macrocytosis in mRCC and 
mSTS. In our study, we exhibited that this phenomenon could 
help clinicians to predict PFS during pazopanib treatment for 
mRCC and  mSTS, but unfortunately our sample was small, 
more studies are essential. 

Thus far, the mechanism of pazopanib-induced macrocytosis or 
MCV increases is still unclear. Our study was not planned to 
determine mechanism of macrocytosis. Nevertheless, the most 
important hypothesis about this subject is related with c-KIT. It 
is known that, c-KIT is expressed on the surface of haematopoi-
etic progenitor cells, where it regulates differentiation, prolifer-
ation, and survival of the erythrocytes. So, inhibiting this 
pathway may be related with drug-induced macrocytosis (2,7). 
Pazopanib may also be related with macrocytosis, as it inhibits 
c-KIT like sunitinib, imatinib etc. Further research are neces-
sary.

Retrospective design and relative small number of patients can 
said to be the most important limitations for our study. Despite 
baseline conditions such as vitamin B12 level, folate level, 
hypothyroidism, and alcohol using were evaluated and there 
was no significant condition that could cause macrocytosis in 
our study; other rare causes which can affect MCV levels were 
not recorded and it can be confusing.

CONCLUSION
In our study, we demonstared that a significant increases in 
MCV values or the development of macrocytosis during the 
pazopanib treatment in metastatic renal cell carcinoma and 
metastatic soft tissue sarcomas can be used as an important 
biomarker for progression-free survival if validated by prospec-
tive studies.
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occurred or the patient was lost to follow-up, PFS and OS were 
censored at the date of last follow-up.
The statistical package software system version 21.0 (SPSS Inc, 
Chicago, IL) was used for all data analyses. Descriptive analy-
ses were presented using mean±SD, median (min–max) or n 
(%), where appropriate. The normality assumptions were 
controlled by the Shapiro–Wilk test. Categorical data were 
compared with the Pearson chi-square test. ANOVA and t-test 
were used to analyze numerical data. Survival curves were 
generated by the Kaplan–Meier method and the log-rank test 
was performed to compare overall and progression-free survival 
between the groups. A two-sided p value less than 0.05 was 
considered statistically significant.
This research was designed and conducted in accordance with 
Good Clinical Practice and the Declaration of Helsinki and was 
approved by the Akdeniz University Medical Faculty Clinical 
Research Ethics Committee (Approval Date/No. 
23.02.2021/125). In our study, research and publication ethics 
were complied with.

RESULTS
A total of 50 patients were included the study. The number of 
patients diagnosed with mRCC and mSTS were 20 (40%) and 
30 (60%), respectively. In general the mean age was 58.4 ± 13.4, 
and 19 (38%) patients were male. When baseline conditions 
such as vitamin B12 level, folat level, hypothyroidism, and 
alcohol using were evaluated for the patients, there was no 
significant condition that could cause macrocytosis. The metas-
tasis regions of patients were also recorded. The baseline 
characteristic of the patients are shown detail in Table I. 

Table I. Patients' Demographic Characteristics (n:50)

The baseline mean hemoglobin for all patients was 11.9 ± 2.0 
gr/dL. The baseline mean MCV was 86.7±7.6 fL. When 
subgroups were evaluated it was found as 87.3± 8.0 fL and 86.3 
± 7.4 fL for mRCC and mSTS, respectively. During the 
pazopanib treatment, a significant increase in MCV levels was 
observed and the mean MCV at the 1, 3, 6, 9 months were found 
as 87.8 ± 7.5, 92.4 ± 8.9, 94.8 ± 11.1 and 99.0 ± 10.7 fL, respec-
tively  (p<0,001) (Table II).

Table II. Baseline and on-treatment levels

$V�PHQWLRQ�EHIRUH��ǻ0&9�ZDV�GHILQHG�DV�GLIIHUHQFH�EHWZHHQ�
0&9�GXULQJ�SD]RSDQLE�WUHDWPHQW�DQG�EDVHOLQH�0&9��ǻ0&9��
was defined as MCV difference between 3 months on-treatment 
and baseline MCV level. The MCV of 22 patients (44%) at 3. 
months was found to be increased by 5 fL or more. In the group 
ZLWK�ǻ0&9�� �� �I/��PHGLDQ� 3)6�ZDV� IRXQG� DV� �����PRQWKV�
�����&,��������������FRQYHUVHO\��LQ�WKH�JURXS�ZLWK�ǻ0&9�����
it was found as 25 months (95% CI, 14.6-35.4) (p:0.036) 
(Figure1). 

Figure 1: Progression-free survival graphic according to DeltaMCV3

Moreover, there was no statistically significant difference 
between the groups when evaluated in terms of overall survival 
(p:0.41). During the pazopanib treatment macrocytosis (MCV 
>100 fL) developed in 14 (28%) patients and they were defined 
as macrocytic patients. Macrocytic and normocytic patients 
were divided into 2 groups and survival analysis was performed. 
Median PFS was 21.0 months (95% CI, 0-46.3) for macrocytic 
patients compared to 4.0 months (95% CI, 2.0-5.9) in normocyt-
ic patients (p:0.023) (Figure 2). 

ABSTRACT
Objective: 
Pazopanib is a multi-kinase inhibitor used in metastatic renal cell carcinoma or sarcomas (mRCC 
or mSTS). We aimed to investigate the relationship between pazopanib and macrocytosis and 
evaluate the clinical significance of this effect in mRCC or mSTS.

Material and Methods: 
Patients diagnosed with mRCC and mSTS and have been treated with pazopanib were included. 
Drug-induced macrocytosis was defined as MCV >100 fL during any mount of treatment. 
ǻ0&9�ZDV�GHILQHG�DV�GLIIHUHQFH�EHWZHHQ�0&9�GXULQJ�SD]RSDQLE�WUHDWPHQW�DQG�EDVHOLQH�0&9��
Data was collected retrospectively.

Results: 
Fifty patients were included the study. During the pazopanib treatment, significant increase in 
MCV levels was observed and the mean MCV at the 0, 1, 3, 6, and 9 months were found as 
86.7±7.6 fL, 87.8 ± 7.5, 92.4 ± 8.9, 94.8 ± 11.1 and 99.0 ± 10.7 fL, respectively (p<0.001). In the 
JURXS�ZLWK�ǻ0&9�����I/��PHGLDQ�3)6�ZDV�IRXQG�DV������PRQWKV������&,��������������LQ�WKH�
JURXS�ZLWK�ǻ0&9������LW�ZDV����PRQWKV������&,��������������S���������0HGLDQ�3)6�ZDV������
months (%95 CI, 0-46.3) for macrocytic patients compared to 4.0 months (%95 CI, 2.0-5.9) in 
normocytic patients (p:0.023). There was no statistically significant difference between the 
groups for overall survival.

Conclusion: 
A significant increase in MCV values or the development of macrocytosis during the pazopanib 
treatment in mRCC and mSTS, can be used as an important biomarker for progression-free 
survival.
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ÖZ
Amaç: 
Pazopanib, metastatik renal hücreli karsinom (mRHK) ve 
PHWDVWDWLN� \XPXúDN� GRNX� NDQVHUOHULQGH� �P<'.�� NXOODQÕODQ�
PXOWL�NLQD]�LQKLELW|U�G�U��dDOÕúPDPÕ]GD�SD]RSDQLE�WHGDYLVLQLQ�
ortalama eritrosit hacmi (MCV) üzerine etkisinin ve prog- 
UHV\RQVX]� VD÷NDOÕP� V�UHVL� �366�� YH� JHQHO� VD÷NDOÕP� V�UHVL�
�*66���]HULQH�HWNLOHULQLQ�LQFHOHQPHVL�DPDoODQPÕúWÕU�
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INTRODUCTION
Pazopanib, a tyrosine kinase inhibitor (TKI) is frequently used 
in anti-cancer treatment. It is an oral small-molecule multi-ki-
nase inhibitor that mainly inhibits vascular endothelial growth 
factor receptors 1,2 and 3, platelet endothelial growth factor 
receptor-alfa, and beta, and the stem-cell factor receptor c-kit. 
Although pazopanib has been investigated for various solid 
tumors, it is currently approved for metastatic renal cell carcino-
ma (mRCC) and some subtypes of metastatic soft-tissue sarco-
mas (mSTS) (1).
A significant number of different clinical and laboratory side 
effects such as hypertension, hand-foot syndrome, and fatigue 
with different degrees of severity are known with TKIs (2). 
Historically, TKI-induced adverse events such as hand-foot skin 
reaction and hypertension, have been evaluated as potential 

pharmacodynamic biomarkers of treatment effectiveness for 
different TKIs (3,4). Specific to pazopanib, in an Asian study, 
Huang et al demonstrated that hand-foot skin reaction is an 
independent predictive factor for better treatment outcomes in 
chemotherapy-refractory recurrent or metastatic soft tissue 
sarcoma who had received pazopanib treatment (5). Despite 
these studies, unfortunately, a major issue for clinicians is the 
inadequacy of validated predictive pharmacodynamic biomark-
ers for TKIs such as pazopanib that have been successfully used 
in routine clinical practice.

Macrocytosis defined as a mean corpuscular volume (MCV) 
greater than 100 fL, occurs in approximately 3 percent of the 
general population. It is usually seen in patients with vitamin 
B12 or folic acid deficiency, chronic alcoholism, and hypothy-
roidism (6,7). In the absence of such conditions, sometimes 
drug-induced macrocytosis can be also seen. Increases in MCV 
are defined with different drugs such as hydroxyurea, metho-
trexate, and capecitabine (8-10). In the last 10 years, macrocyto-
sis after drug-using was described with different TKIs, especial-
ly with sunitinib and imatinib (2,7,11). The biggest hypothesis 
about this subject, the increase in MCV in patients treated with 
sunitinib or imatinib might be caused by inhibition of the stem 
cell factor (c-KIT). It is known that c-KIT is expressed on the 
surface of haematopoietic progenitor cells, where it regulates 
the proliferation, differentiation, and survival of the erythro-
cytes. So, inhibiting this pathway may be related to drug-in-
duced macrocytosis (2,7). Pazopanib may also be related with 
macrocytosis, as it inhibits c-KIT like sunitinib. Contrary to 
sunitinib and imatinib, the data is very limited about the 
relationship between pazopanib, MCV, and macrocytosis (7,12).
In our current trial, we aimed to investigate the relationship 
between pazopanib and macrosytosis in metastatic renal cell 
carcinoma or sarcomas. Moreover, we aimed to evaluate the 
clinical significance of this effect.

MATERIALS and METHODS
Patients diagnosed with metastatic renal cell carcinoma or 
metastatic soft tissue sarcomas and who have been treated with 
pazopanib were included in this study if at least one baseline 
MCV and one more MCV during treatment were available. 
Patients younger than 18 years old and with known brain metas-
tases were excluded. Data were retrospectively obtained from 
the hospital database. Demographic characteristics of patients, 
laboratory values such as hemoglobin (Hb), MCV and 
related-factors, and oncological survival outcomes were record-
ed. MCV levels were collected at baseline, during the first 
mount, 3rd mount, 6th mount and 9th mount of pazopanib 
treatment.

 Drug-induced macrocytosis was defined as MCV >100 fL 
GXULQJ�DQ\�PRXQW�RI� WUHDWPHQW��ǻ0&9�ZDV�GHILQHG�DV�GLIIHU-
ence between MCV during pazopanib treatment and baseline 
MCV. Progression-free survival (PFS) was defined as the time 
between first day of treatment and the day of progressive 
disease or death from any cause. Overall survival (OS) was 
defined as the time between the first day of treatment and the 
date of death from any cause. If progression or death had not 

Figure 2: Progression-free survival graphic according to macrocytosis

Additionally, median OS was 42.0 months (95% CI, 33.4-50.5)  
for macrocytic patients compared to 22.0 months (95% CI, 
12.4-31.5) in normocytic patients. There was no statistically 
significant difference between the groups (p:0.47).
Subgroup analyzes were performed for mRCC and mSTS. In 
WKH� VXEJURXS� RI� P5&&�� P3)6� LQ� WKH�ǻ0&9�� �� �I/� DQG�ǻ
MCV3<5 groups were 16.0 months (95% CI, 0-37.0) and 3.0 
months (95% CI, 1.0-4.9), respectively (p:0.01). For STS 
patients, it was found as 4.0 months (95% CI, 0-12.3) and 7.0 
months (95% CI, 0-28.2), respectively (p:0.36). There was no 
VWDWLVWLFDOO\� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� WKH�ǻ0&9�� DQG�
overall survivals in both subgroups. Furthermore, due to the 
small number of patients, subgroup analyzes were not 
performed in patients who developed macrocytosis because 
they would not be reliable. Finally, patients were also grouped 
for metastasis regions such as lung metastatic, liver metastatic 
and bone metastatic patients. There was no notable significant 
difference between the groups.

DISCUSSION
During the treatment with pazopanib for mRCC and mSTS, we 
observed a significant increase in MCV values after pazopanib 
treatment, and also in some of them macrocytosis was devel-
oped. In this retrospective analysis, we aimed to investigate the 
clinical significance of these effects. We demonstrated that there 
was a close and significant relationship between the increasing 
MCV or macrocytosis and progression-free survival. A similar 
relationship with increasing MCV or macrocytosis and overall 
survival was not demonstrated.
In our current study, during the pazopanib treatment, significant 
increase in MCV levels was observed and the mean MCV at the 
0, 1, 3, 6, 9 months were found as 86.7±7.6 fL, 87.8 ± 7.5, 92.4 
± 8.9, 94.8 ± 11.1 and 99.0 ± 10.7 fL, respectively (p<0.001). 
When baseline conditions such as vitamin B12 level, folat level, 
hypothyroidism, and alcohol using were evaluated for the 

patients, there was no significant condition that could cause 
these increases. So, these increases can be clearly considered as 
pazopanib-related. The increase in MCV in patients treated with 
sunitinib, imatinib, and other TKIs was shown in different 
previous research with small numbers of patients (2,7,13-15). 
Contrary to sunitinib and imatinib, the data is very limited about 
the relationship between pazopanib, MCV and macrocytosis. To 
the best of our knowledge, this effect was investigated in a 
small-scale study with 35 patients in 2015, and the authors 
considered that MCV changes may be a biomarker of pazopanib 
antitumor effects (12). Moreover, Kloth JSL et al., designed a 
study with several TKIs and in the subgroup of pazopanib-treat-
ed patients (n:66), they showed that the rise in MCV levels 
occurs roughly after 3 months of treatment (7). Similarly, we 
observed significant increase in MCV levels especially in the 
3rd month of the pazopanib treatment.

In our current study, roc analysis was performed for the 
determining the most appropriate cut-off value for survival 
DQDO\VLV�DQG�LW�ZDV���I/��ǻ0&9����,Q�WKH�SDWLHQWV�JURXS�ZLWK�ǻ
0&9�����I/��PHGLDQ�3)6�ZDV�IRXQG�DV������PRQWKV������&,��
������������ FRQYHUVHO\�� LQ� WKH� JURXS�ZLWK�ǻ0&9������ LW�ZDV�
found as 25 months (95% CI, 14.6-35.4) (p:0.036). But, there 
was no statistically significant difference between the groups 
when evaluated in terms of overall survival (p:0.41). Relation-
ship between substantial increase in MCV levels after start of 
sunitinib-treatment and overall survival was shown in a study 
before (7). In the same trial, there was no relationship between 
the overall survival and pazopanib-induced MCV increase. 
Furthermore, to our knowledge, there is no study which have 
investigated pazopanib-induced MCV increase and survival 
except this study mentioned above. So, it can be clearly said 
that, our current study is the first study showed that 5 fL or more 
increasing MCV levels in the 3rd month of the pazopanib-treat-
ment may be a strong potential biomarker for progression-free 
survival in mRCC and mSTS patients, if validated prospective-
ly. Despite low number of patients, this relationship was also 
shown in mRCC subgroups. The same relationship was not 
shown for overall-survivals. 

During the pazopanib treatment macrocytosis (MCV >100 fL) 
developed in 14 (28%) patients and they were defined as macro-
cytic patients. Median PFS was 21.0 months (95% CI, 0-46.3) 
for macrocytic patients compared to 4.0 months (95% CI, 
2.0-5.9) in normocytic patients (p:0.023). Although median 
overall survival was numerically longer in macrocytic patients, 
there was no statistically significant difference (p:0.47). There 
were some studies about TKI-induced macrocytosis and clinical 
significance of these effects. Bourlon et al., investigated clinical 
significance of sunitinib-associated macrocytosis in mRCC in 
2016. In this study, mPFS was higher among patients with 
macrocytosis compared to normocytic patients during sunitinib 
treatment (21 m vs. 4 m, respectively,  p= 0.0001). The authors 
hypothesized that sunitinib-induced macrocytosis may have a 
role as a predictive biomarker for sunitinib (11). In another 
small-scale study, Kucharz et al., also designed a study with 27 
mRCC patients. Patients who had macrocytosis after 3 
treatment cycles had significantly longer PFS than those whose 
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MCV stayed less than 100 fL (not reached vs.11.2 months, p: 
0.001) (15). Furthermore, Kloth JSL et al., performed a study 
with a big number of patients (n:533) with several TKIs such as 
sunitinib, imatinib, sorafenib, pazopanib and vemurafenib. In 
this study, it was shown that in sunitinib-treated patients with 
RCC, the occurrence of macrocytosis could potentially be 
accepted as a positive prognostic factor for survival. But with 
other TKIs, especially with pazopanib this relationship was not 
shown in this study (7). It can be clearly understood from these 
studies that sunitinib-induced macrocytosis are well known and 
could potentially serve as a positive prognostic factor for 
survival. But data is limited for pazopanib-induced macrocyto-
sis. In our knowledge, this is the first study about clinical signif-
icance of pazopanib-associated macrocytosis in mRCC and 
mSTS. In our study, we exhibited that this phenomenon could 
help clinicians to predict PFS during pazopanib treatment for 
mRCC and  mSTS, but unfortunately our sample was small, 
more studies are essential. 

Thus far, the mechanism of pazopanib-induced macrocytosis or 
MCV increases is still unclear. Our study was not planned to 
determine mechanism of macrocytosis. Nevertheless, the most 
important hypothesis about this subject is related with c-KIT. It 
is known that, c-KIT is expressed on the surface of haematopoi-
etic progenitor cells, where it regulates differentiation, prolifer-
ation, and survival of the erythrocytes. So, inhibiting this 
pathway may be related with drug-induced macrocytosis (2,7). 
Pazopanib may also be related with macrocytosis, as it inhibits 
c-KIT like sunitinib, imatinib etc. Further research are neces-
sary.

Retrospective design and relative small number of patients can 
said to be the most important limitations for our study. Despite 
baseline conditions such as vitamin B12 level, folate level, 
hypothyroidism, and alcohol using were evaluated and there 
was no significant condition that could cause macrocytosis in 
our study; other rare causes which can affect MCV levels were 
not recorded and it can be confusing.

CONCLUSION
In our study, we demonstared that a significant increases in 
MCV values or the development of macrocytosis during the 
pazopanib treatment in metastatic renal cell carcinoma and 
metastatic soft tissue sarcomas can be used as an important 
biomarker for progression-free survival if validated by prospec-
tive studies.
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occurred or the patient was lost to follow-up, PFS and OS were 
censored at the date of last follow-up.
The statistical package software system version 21.0 (SPSS Inc, 
Chicago, IL) was used for all data analyses. Descriptive analy-
ses were presented using mean±SD, median (min–max) or n 
(%), where appropriate. The normality assumptions were 
controlled by the Shapiro–Wilk test. Categorical data were 
compared with the Pearson chi-square test. ANOVA and t-test 
were used to analyze numerical data. Survival curves were 
generated by the Kaplan–Meier method and the log-rank test 
was performed to compare overall and progression-free survival 
between the groups. A two-sided p value less than 0.05 was 
considered statistically significant.
This research was designed and conducted in accordance with 
Good Clinical Practice and the Declaration of Helsinki and was 
approved by the Akdeniz University Medical Faculty Clinical 
Research Ethics Committee (Approval Date/No. 
23.02.2021/125). In our study, research and publication ethics 
were complied with.

RESULTS
A total of 50 patients were included the study. The number of 
patients diagnosed with mRCC and mSTS were 20 (40%) and 
30 (60%), respectively. In general the mean age was 58.4 ± 13.4, 
and 19 (38%) patients were male. When baseline conditions 
such as vitamin B12 level, folat level, hypothyroidism, and 
alcohol using were evaluated for the patients, there was no 
significant condition that could cause macrocytosis. The metas-
tasis regions of patients were also recorded. The baseline 
characteristic of the patients are shown detail in Table I. 

Table I. Patients' Demographic Characteristics (n:50)

The baseline mean hemoglobin for all patients was 11.9 ± 2.0 
gr/dL. The baseline mean MCV was 86.7±7.6 fL. When 
subgroups were evaluated it was found as 87.3± 8.0 fL and 86.3 
± 7.4 fL for mRCC and mSTS, respectively. During the 
pazopanib treatment, a significant increase in MCV levels was 
observed and the mean MCV at the 1, 3, 6, 9 months were found 
as 87.8 ± 7.5, 92.4 ± 8.9, 94.8 ± 11.1 and 99.0 ± 10.7 fL, respec-
tively  (p<0,001) (Table II).

Table II. Baseline and on-treatment levels

$V�PHQWLRQ�EHIRUH��ǻ0&9�ZDV�GHILQHG�DV�GLIIHUHQFH�EHWZHHQ�
0&9�GXULQJ�SD]RSDQLE�WUHDWPHQW�DQG�EDVHOLQH�0&9��ǻ0&9��
was defined as MCV difference between 3 months on-treatment 
and baseline MCV level. The MCV of 22 patients (44%) at 3. 
months was found to be increased by 5 fL or more. In the group 
ZLWK�ǻ0&9�� �� �I/��PHGLDQ� 3)6�ZDV� IRXQG� DV� �����PRQWKV�
�����&,��������������FRQYHUVHO\��LQ�WKH�JURXS�ZLWK�ǻ0&9�����
it was found as 25 months (95% CI, 14.6-35.4) (p:0.036) 
(Figure1). 

Figure 1: Progression-free survival graphic according to DeltaMCV3

Moreover, there was no statistically significant difference 
between the groups when evaluated in terms of overall survival 
(p:0.41). During the pazopanib treatment macrocytosis (MCV 
>100 fL) developed in 14 (28%) patients and they were defined 
as macrocytic patients. Macrocytic and normocytic patients 
were divided into 2 groups and survival analysis was performed. 
Median PFS was 21.0 months (95% CI, 0-46.3) for macrocytic 
patients compared to 4.0 months (95% CI, 2.0-5.9) in normocyt-
ic patients (p:0.023) (Figure 2). 

ABSTRACT
Objective: 
Pazopanib is a multi-kinase inhibitor used in metastatic renal cell carcinoma or sarcomas (mRCC 
or mSTS). We aimed to investigate the relationship between pazopanib and macrocytosis and 
evaluate the clinical significance of this effect in mRCC or mSTS.

Material and Methods: 
Patients diagnosed with mRCC and mSTS and have been treated with pazopanib were included. 
Drug-induced macrocytosis was defined as MCV >100 fL during any mount of treatment. 
ǻ0&9�ZDV�GHILQHG�DV�GLIIHUHQFH�EHWZHHQ�0&9�GXULQJ�SD]RSDQLE�WUHDWPHQW�DQG�EDVHOLQH�0&9��
Data was collected retrospectively.

Results: 
Fifty patients were included the study. During the pazopanib treatment, significant increase in 
MCV levels was observed and the mean MCV at the 0, 1, 3, 6, and 9 months were found as 
86.7±7.6 fL, 87.8 ± 7.5, 92.4 ± 8.9, 94.8 ± 11.1 and 99.0 ± 10.7 fL, respectively (p<0.001). In the 
JURXS�ZLWK�ǻ0&9�����I/��PHGLDQ�3)6�ZDV�IRXQG�DV������PRQWKV������&,��������������LQ�WKH�
JURXS�ZLWK�ǻ0&9������LW�ZDV����PRQWKV������&,��������������S���������0HGLDQ�3)6�ZDV������
months (%95 CI, 0-46.3) for macrocytic patients compared to 4.0 months (%95 CI, 2.0-5.9) in 
normocytic patients (p:0.023). There was no statistically significant difference between the 
groups for overall survival.

Conclusion: 
A significant increase in MCV values or the development of macrocytosis during the pazopanib 
treatment in mRCC and mSTS, can be used as an important biomarker for progression-free 
survival.
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ÖZ
Amaç: 
Pazopanib, metastatik renal hücreli karsinom (mRHK) ve 
PHWDVWDWLN� \XPXúDN� GRNX� NDQVHUOHULQGH� �P<'.�� NXOODQÕODQ�
PXOWL�NLQD]�LQKLELW|U�G�U��dDOÕúPDPÕ]GD�SD]RSDQLE�WHGDYLVLQLQ�
ortalama eritrosit hacmi (MCV) üzerine etkisinin ve prog- 
UHV\RQVX]� VD÷NDOÕP� V�UHVL� �366�� YH� JHQHO� VD÷NDOÕP� V�UHVL�
�*66���]HULQH�HWNLOHULQLQ�LQFHOHQPHVL�DPDoODQPÕúWÕU�

Gereç ve Yöntemler: 
dDOÕúPDPÕ]� WHN� PHUNH]OL�� UHWURVSHNWLI� RODUDN� SODQODQGÕ� YH�
P5+.�YH\D�P<'.�WDQÕOÕ�YH�SD]RSDQLE�NXOODQDQ�KDVWDODU�GDKLO�
HGLOPLúWLU�� ǻ0&9�� WHGDYLQLQ� EHOOL� ELU� D\ÕQGDNL� 0&9� LOH�
EDúODQJÕo� 0&9� DUDVÕQGDNL� IDUN�� PDNURVLWR]� LVH� WHGDYLQLQ�
KHUKDQJL�ELU�D\ÕQGD�0&9�!����I/�RODUDN�WDQÕPODQPÕúWÕU��0&9�
DUWÕúÕ�YH�PDNURVLWR]�LOH�VD÷NDOÕP�LOLúNLVL�LVWDWLNVHO�RODUDN�DQDOL]�
HGLOPLúWLU�

Bulgular: 
+DVWD�VD\ÕVÕ����LGL��3D]RSDQLE�LOH���D\����D\����D\����D\�YH���D\�
RUWDODPD�0&9�GH÷HUOHUL�VÕUDVÕ\OD��������������������������������
�����������������YH�������������I/�RODUDN�KHVDSODQGÕ��S���������
<LUPL�LNL�KDVWDQÕQ��������o�QF��0&9¶VL���I/�YH��]HUL�DUWPÕú�
RODUDN�EXOXQGX��+DVWDODUÕQ���¶��QGH�������PDNURVLWR]�JHOLúWL��
ho�QF��D\GD�ǻ0&9���I/�YH��VW��RODQODUÕQ�P366������D\������
&,������������� LNHQ���¶LQ�DOWÕ�RODQODUGD�P366����D\� �����&,��
14.6-35.4) olarak bulundu (p:0.036). Makrositoz olmayan 
hastalarda mPSS 4.0 ay iken (%95 CI, 2.0-5.9); makrositoz 
JHOLúHQ�KDVWDODUGD�P366������D\������&,����������RODUDN�EXOXQ-
GX��S����������ǻ0&9�YH�PDNURVLWR]�JHOLúLPL�LOH�*66�DUDVÕQGD�
LVWDWLNVHO�DQODPOÕ�ELU�IDUN�EXOXQPDGÕ���

Sonuç: 
3D]RSDQLE�LOH�WHGDYL�HGLOHQ�P5+.�YH�P<'.¶�GH��0&9�GH÷HU-
OHULQGHNL�DQODPOÕ�DUWÕúÕQ�YH\D�PDNURVLWR]�JHOLúLPLQLQ��SURVSHNWLI�
oDOÕúPDODU� LOH� YDOLGH� HGLOGL÷L� WDNGLUGH� |QHPOL� ELU� J|VWHUJH�
RODELOHFH÷LQL�G�ú�QPHNWH\L]�

Anahtar Kelimeler:
Ortalama eritrosit hacmi (MCV), Makrositoz, Pazopanib, 
3URJUHV\RQVX]�6D÷NDOÕP

INTRODUCTION
Pazopanib, a tyrosine kinase inhibitor (TKI) is frequently used 
in anti-cancer treatment. It is an oral small-molecule multi-ki-
nase inhibitor that mainly inhibits vascular endothelial growth 
factor receptors 1,2 and 3, platelet endothelial growth factor 
receptor-alfa, and beta, and the stem-cell factor receptor c-kit. 
Although pazopanib has been investigated for various solid 
tumors, it is currently approved for metastatic renal cell carcino-
ma (mRCC) and some subtypes of metastatic soft-tissue sarco-
mas (mSTS) (1).
A significant number of different clinical and laboratory side 
effects such as hypertension, hand-foot syndrome, and fatigue 
with different degrees of severity are known with TKIs (2). 
Historically, TKI-induced adverse events such as hand-foot skin 
reaction and hypertension, have been evaluated as potential 

pharmacodynamic biomarkers of treatment effectiveness for 
different TKIs (3,4). Specific to pazopanib, in an Asian study, 
Huang et al demonstrated that hand-foot skin reaction is an 
independent predictive factor for better treatment outcomes in 
chemotherapy-refractory recurrent or metastatic soft tissue 
sarcoma who had received pazopanib treatment (5). Despite 
these studies, unfortunately, a major issue for clinicians is the 
inadequacy of validated predictive pharmacodynamic biomark-
ers for TKIs such as pazopanib that have been successfully used 
in routine clinical practice.

Macrocytosis defined as a mean corpuscular volume (MCV) 
greater than 100 fL, occurs in approximately 3 percent of the 
general population. It is usually seen in patients with vitamin 
B12 or folic acid deficiency, chronic alcoholism, and hypothy-
roidism (6,7). In the absence of such conditions, sometimes 
drug-induced macrocytosis can be also seen. Increases in MCV 
are defined with different drugs such as hydroxyurea, metho-
trexate, and capecitabine (8-10). In the last 10 years, macrocyto-
sis after drug-using was described with different TKIs, especial-
ly with sunitinib and imatinib (2,7,11). The biggest hypothesis 
about this subject, the increase in MCV in patients treated with 
sunitinib or imatinib might be caused by inhibition of the stem 
cell factor (c-KIT). It is known that c-KIT is expressed on the 
surface of haematopoietic progenitor cells, where it regulates 
the proliferation, differentiation, and survival of the erythro-
cytes. So, inhibiting this pathway may be related to drug-in-
duced macrocytosis (2,7). Pazopanib may also be related with 
macrocytosis, as it inhibits c-KIT like sunitinib. Contrary to 
sunitinib and imatinib, the data is very limited about the 
relationship between pazopanib, MCV, and macrocytosis (7,12).
In our current trial, we aimed to investigate the relationship 
between pazopanib and macrosytosis in metastatic renal cell 
carcinoma or sarcomas. Moreover, we aimed to evaluate the 
clinical significance of this effect.

MATERIALS and METHODS
Patients diagnosed with metastatic renal cell carcinoma or 
metastatic soft tissue sarcomas and who have been treated with 
pazopanib were included in this study if at least one baseline 
MCV and one more MCV during treatment were available. 
Patients younger than 18 years old and with known brain metas-
tases were excluded. Data were retrospectively obtained from 
the hospital database. Demographic characteristics of patients, 
laboratory values such as hemoglobin (Hb), MCV and 
related-factors, and oncological survival outcomes were record-
ed. MCV levels were collected at baseline, during the first 
mount, 3rd mount, 6th mount and 9th mount of pazopanib 
treatment.

 Drug-induced macrocytosis was defined as MCV >100 fL 
GXULQJ�DQ\�PRXQW�RI� WUHDWPHQW��ǻ0&9�ZDV�GHILQHG�DV�GLIIHU-
ence between MCV during pazopanib treatment and baseline 
MCV. Progression-free survival (PFS) was defined as the time 
between first day of treatment and the day of progressive 
disease or death from any cause. Overall survival (OS) was 
defined as the time between the first day of treatment and the 
date of death from any cause. If progression or death had not 

Figure 2: Progression-free survival graphic according to macrocytosis

Additionally, median OS was 42.0 months (95% CI, 33.4-50.5)  
for macrocytic patients compared to 22.0 months (95% CI, 
12.4-31.5) in normocytic patients. There was no statistically 
significant difference between the groups (p:0.47).
Subgroup analyzes were performed for mRCC and mSTS. In 
WKH� VXEJURXS� RI� P5&&�� P3)6� LQ� WKH�ǻ0&9�� �� �I/� DQG�ǻ
MCV3<5 groups were 16.0 months (95% CI, 0-37.0) and 3.0 
months (95% CI, 1.0-4.9), respectively (p:0.01). For STS 
patients, it was found as 4.0 months (95% CI, 0-12.3) and 7.0 
months (95% CI, 0-28.2), respectively (p:0.36). There was no 
VWDWLVWLFDOO\� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� WKH�ǻ0&9�� DQG�
overall survivals in both subgroups. Furthermore, due to the 
small number of patients, subgroup analyzes were not 
performed in patients who developed macrocytosis because 
they would not be reliable. Finally, patients were also grouped 
for metastasis regions such as lung metastatic, liver metastatic 
and bone metastatic patients. There was no notable significant 
difference between the groups.

DISCUSSION
During the treatment with pazopanib for mRCC and mSTS, we 
observed a significant increase in MCV values after pazopanib 
treatment, and also in some of them macrocytosis was devel-
oped. In this retrospective analysis, we aimed to investigate the 
clinical significance of these effects. We demonstrated that there 
was a close and significant relationship between the increasing 
MCV or macrocytosis and progression-free survival. A similar 
relationship with increasing MCV or macrocytosis and overall 
survival was not demonstrated.
In our current study, during the pazopanib treatment, significant 
increase in MCV levels was observed and the mean MCV at the 
0, 1, 3, 6, 9 months were found as 86.7±7.6 fL, 87.8 ± 7.5, 92.4 
± 8.9, 94.8 ± 11.1 and 99.0 ± 10.7 fL, respectively (p<0.001). 
When baseline conditions such as vitamin B12 level, folat level, 
hypothyroidism, and alcohol using were evaluated for the 

patients, there was no significant condition that could cause 
these increases. So, these increases can be clearly considered as 
pazopanib-related. The increase in MCV in patients treated with 
sunitinib, imatinib, and other TKIs was shown in different 
previous research with small numbers of patients (2,7,13-15). 
Contrary to sunitinib and imatinib, the data is very limited about 
the relationship between pazopanib, MCV and macrocytosis. To 
the best of our knowledge, this effect was investigated in a 
small-scale study with 35 patients in 2015, and the authors 
considered that MCV changes may be a biomarker of pazopanib 
antitumor effects (12). Moreover, Kloth JSL et al., designed a 
study with several TKIs and in the subgroup of pazopanib-treat-
ed patients (n:66), they showed that the rise in MCV levels 
occurs roughly after 3 months of treatment (7). Similarly, we 
observed significant increase in MCV levels especially in the 
3rd month of the pazopanib treatment.

In our current study, roc analysis was performed for the 
determining the most appropriate cut-off value for survival 
DQDO\VLV�DQG�LW�ZDV���I/��ǻ0&9����,Q�WKH�SDWLHQWV�JURXS�ZLWK�ǻ
0&9�����I/��PHGLDQ�3)6�ZDV�IRXQG�DV������PRQWKV������&,��
������������ FRQYHUVHO\�� LQ� WKH� JURXS�ZLWK�ǻ0&9������ LW�ZDV�
found as 25 months (95% CI, 14.6-35.4) (p:0.036). But, there 
was no statistically significant difference between the groups 
when evaluated in terms of overall survival (p:0.41). Relation-
ship between substantial increase in MCV levels after start of 
sunitinib-treatment and overall survival was shown in a study 
before (7). In the same trial, there was no relationship between 
the overall survival and pazopanib-induced MCV increase. 
Furthermore, to our knowledge, there is no study which have 
investigated pazopanib-induced MCV increase and survival 
except this study mentioned above. So, it can be clearly said 
that, our current study is the first study showed that 5 fL or more 
increasing MCV levels in the 3rd month of the pazopanib-treat-
ment may be a strong potential biomarker for progression-free 
survival in mRCC and mSTS patients, if validated prospective-
ly. Despite low number of patients, this relationship was also 
shown in mRCC subgroups. The same relationship was not 
shown for overall-survivals. 

During the pazopanib treatment macrocytosis (MCV >100 fL) 
developed in 14 (28%) patients and they were defined as macro-
cytic patients. Median PFS was 21.0 months (95% CI, 0-46.3) 
for macrocytic patients compared to 4.0 months (95% CI, 
2.0-5.9) in normocytic patients (p:0.023). Although median 
overall survival was numerically longer in macrocytic patients, 
there was no statistically significant difference (p:0.47). There 
were some studies about TKI-induced macrocytosis and clinical 
significance of these effects. Bourlon et al., investigated clinical 
significance of sunitinib-associated macrocytosis in mRCC in 
2016. In this study, mPFS was higher among patients with 
macrocytosis compared to normocytic patients during sunitinib 
treatment (21 m vs. 4 m, respectively,  p= 0.0001). The authors 
hypothesized that sunitinib-induced macrocytosis may have a 
role as a predictive biomarker for sunitinib (11). In another 
small-scale study, Kucharz et al., also designed a study with 27 
mRCC patients. Patients who had macrocytosis after 3 
treatment cycles had significantly longer PFS than those whose 
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MCV stayed less than 100 fL (not reached vs.11.2 months, p: 
0.001) (15). Furthermore, Kloth JSL et al., performed a study 
with a big number of patients (n:533) with several TKIs such as 
sunitinib, imatinib, sorafenib, pazopanib and vemurafenib. In 
this study, it was shown that in sunitinib-treated patients with 
RCC, the occurrence of macrocytosis could potentially be 
accepted as a positive prognostic factor for survival. But with 
other TKIs, especially with pazopanib this relationship was not 
shown in this study (7). It can be clearly understood from these 
studies that sunitinib-induced macrocytosis are well known and 
could potentially serve as a positive prognostic factor for 
survival. But data is limited for pazopanib-induced macrocyto-
sis. In our knowledge, this is the first study about clinical signif-
icance of pazopanib-associated macrocytosis in mRCC and 
mSTS. In our study, we exhibited that this phenomenon could 
help clinicians to predict PFS during pazopanib treatment for 
mRCC and  mSTS, but unfortunately our sample was small, 
more studies are essential. 

Thus far, the mechanism of pazopanib-induced macrocytosis or 
MCV increases is still unclear. Our study was not planned to 
determine mechanism of macrocytosis. Nevertheless, the most 
important hypothesis about this subject is related with c-KIT. It 
is known that, c-KIT is expressed on the surface of haematopoi-
etic progenitor cells, where it regulates differentiation, prolifer-
ation, and survival of the erythrocytes. So, inhibiting this 
pathway may be related with drug-induced macrocytosis (2,7). 
Pazopanib may also be related with macrocytosis, as it inhibits 
c-KIT like sunitinib, imatinib etc. Further research are neces-
sary.

Retrospective design and relative small number of patients can 
said to be the most important limitations for our study. Despite 
baseline conditions such as vitamin B12 level, folate level, 
hypothyroidism, and alcohol using were evaluated and there 
was no significant condition that could cause macrocytosis in 
our study; other rare causes which can affect MCV levels were 
not recorded and it can be confusing.

CONCLUSION
In our study, we demonstared that a significant increases in 
MCV values or the development of macrocytosis during the 
pazopanib treatment in metastatic renal cell carcinoma and 
metastatic soft tissue sarcomas can be used as an important 
biomarker for progression-free survival if validated by prospec-
tive studies.
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ABSTRACT
2EMHFWLYH��
:H�HYDOXDWHG�WKH����\HDU�VXUYLYDO�UHVXOWV�DQG�IDFWRUV�DIIHFWLQJ�WKH�
VXUYLYDO� RI� SDWLHQWV� ZLWK� ORFDOO\� DGYDQFHG� UHFWDO� FDQFHU�� ZKR�
UHFHLYHG���IOXRURXUDFLO����)8����FDSHFLWDELQH�FKHPRUDGLRWKHUDS\��

0DWHULDO�DQG�0HWKRGV��
%HWZHHQ�-DQXDU\������DQG�-DQXDU\����������SDWLHQWV�DGPLQLV�
WHUHG� ZLWK� ��)8�FDSHFLWDELQH� ���� ��)8�� ��� FDSHFLWDELQH��
FRQFXUUHQWO\� ZLWK� UDGLRWKHUDS\� �57�� DW� UDGLRWKHUDS\� FHQWHU��
ZHUH�HYDOXDWHG�UHWURVSHFWLYHO\��7KH�SUHVHQFH�RI�UHFXUUHQFH�DQG�
PHWDVWDVLV��DQG�WKH�HIIHFWV�RI�DJH��7�VWDJH��1�VWDJH��SDWKRORJ\��
YDVFXODU� LQYDVLRQ�� SHULQHXUDO� LQYDVLRQ�� O\PSKDWLF� LQYDVLRQ��
O\PSKRF\WLF� LQILOWUDWLRQ�� H[WUDFDSVXODU� LQYDVLRQ�� SUHVHQFH� RI�
PXFLQ� FRPSRQHQW�� 57� W\SH�� WKH� GRVH� RI� 57� RQ� GLVHDVH�IUHH�
VXUYLYDO��')6��DQG�RYHUDOO�VXUYLYDO��26��ZHUH�DQDO\]HG��

5HVXOWV��
$W�WKH�HQG�RI�D�PHGLDQ�IROORZ�XS�SHULRG�RI����PRQWKV��LQ�WKH�
FDSHFLWDELQH� DUP� QRQH� RI� ��� SDWLHQWV� KDG� D� UHFXUUHQFH�� WKUHH�
������ KDG� PHWDVWDVHV�� ��� ������ GLHG�� ,Q� WKH� ��)8� DUP�� ���
SDWLHQWV�������KDG�D�UHFXUUHQFH�����������KDG�PHWDVWDVHV�����
������GLHG��)RU� FDSHFLWDELQH�� WKH�PHGLDQ�26�ZDV����PRQWKV�
�������PRQWKV��� DQG�')6�ZDV� ���PRQWKV� �������PRQWKV��� ,Q�
VWDWLVWLFDO� DQDO\VLV�� 1� VWDJH� �S �������� SUHVHQFH� RI� YDVFXODU�
LQYDVLRQ��S �������SUHVHQFH�RI�PXFLQ�FRPSRQHQW��S �������DQG�
UDGLRWKHUDS\� GRVH� �S ������� ZHUH� DVVRFLDWHG� ZLWK� 26�� DJH�
�S ��������SUHVHQFH�RI�O\PSKRF\WLF�LQILOWUDWLRQ��S ��������DQG�
WKH�GRVH�RI�57��S ������ZHUH�IRXQG�WR�EH�DVVRFLDWHG�ZLWK�3)6�

&RQFOXVLRQ��
&RQVLVWHQW�ZLWK�WKH�OLWHUDWXUH��ZH�IRXQG�WKDW�O\PSK�QRGH�VWDJH�
�1��DQG�YDVFXODU�LQYDVLRQ�KDG�D�VWDWLVWLFDOO\�VLJQLILFDQW�HIIHFW�RQ�
26�� %HWWHU� SDWLHQW� FRPSOLDQFH� ZLWK� FDSHFLWDELQH�� DQG� JRRG�
���\HDU�VXUYLYDO�UHVXOWV��H[SODLQ�WR�XV�ZK\�LW�LV�WKH�ILUVW�FKRLFH�
LQ�UHFWDO�FDQFHU�FKHPRUDGLRWKHUDS\�WRGD\�

.H\�:RUGV��
5HFWDO�FDQFHU��&KHPRUDGLRWKHUDS\����IOXRURXUDFLO��&DSHFLWDELQH
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5HNWDO� DGHQRNDUVLQRPODU� �$QWHULRU� SHULWRQHDO� UHIOHNVL\RQXQ�
�]HULQGHNL�YH\D�DQDO�YHUJHGHQ�������FP
H�NDGDU�RODQ�OH]\RQODU��
W�P� NRORUHNWDO� NDQVHUOHULQ� \DNODúÕN� �oWH� ELULQL� ROXúWXUXU� YH�
G�Q\D�oDSÕQGD�NDQVHUH�ED÷OÕ�|O�POHULQ�|QHPOL�ELU�QHGHQLGLU������
����
GD� 8OXVDO� 6D÷OÕN� (QVWLW�OHUL¶QH� �1DWLRQDO� ,QVWLWXWHV� RI�
+HDOWK� &RQVHQVXV�� GD\DQDUDN� HYUH� ,,� YH� ,,,� UHNWXP� NDQVHUOL�
KDVWDODUGD�FHUUDKL�UH]HNVL\RQ�YH�DUGÕQGDQ�SRVWRSHUDWLI�DGMXYDQ�
NHPRUDG\RWHUDSL� �.57�� ORNDO� NRQWURO� YH� JHQHO� VD÷NDOÕPÕ�
DQODPOÕ�GHUHFHGH�DUWÕUGÕ÷Õ� LoLQ�VWDQGDUW� WHGDYL�NDEXO�HGLOPLúWLU�
�����$QFDN�VRQ�\ÕOODUGD�\DSÕODQ�NOLQLN�oDOÕúPDODUGD�SUHRSHUDWLI��
QHRDGMXYDQ�.57�ORNDO�NRQWURO���KDVWDOÕNVÕ]�VD÷NDOÕPÕ�DQODPOÕ�
GHUHFHGH�L\LOHúWLUGL�YH�SRVWRSHUDWLI�.57�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�
KHP�DNXW�KHP�GH�X]XQ�V�UHOL�WRNVLN�HWNLOHUL�D]DOWWÕ���������IORUR�
XUDVLO� ���)8�� UDG\RWHUDSL� LOH� Hú� ]DPDQOÕ� RODUDN� EROXV� \D� GD�
V�UHNOL�LQI�]\RQ�úHNOLQGH�X\JXODQDELOLU��6�UHNOL�LQI�]\RQ���)8�
����
WH� 2
&RQQHOO� DUNDGDúODUÕ� WDUDIÕQGDQ� \DSÕODQ� oDOÕúPDGD�

EROXV���)8
GDQ�GDKD�HWNLQ�ROGX÷X�J|VWHULOPLú�YH�UHNWXP�NDQVHU�
LQLQ� QHRDGMXYDQ� WHGDYLVLQGH� DOWÕQ� VWDQGDUW� RODUDN� NDEXO� HGLO��
PLúWLU� ����� 6�UHNOL� LQI�]\RQ� X\JXODPD� VDQWUDO� YHQ|]� NDWHWHU�
L]DV\RQ� �SRUW�� JHUHNWLULU�� %X� X\JXODPDQÕQ� SQ|PRWRUDNV� YH�
NDQDPD�JLEL�RODVÕ�NRPSOLNDV\RQODUÕ�PHYFXWWXU��$\UÕFD�X\JXOD�
PD� VRQUDVÕQGD� KDVWDODUGD� LQRUJDQLN�PDWHU\DOH� ED÷OÕ� WURPER]��
VHO�OLW� YH� VHSVLV� ULVNL� ROXúPDNWDGÕU��$\UÕFD�SRUW� KHP�X\JXODQ�
PDVÕ� LOH� KHP� GH� ROXúDQ� NRPSOLNDV\RQODUÕQ� D\DNWDQ� \D� GD�
\DWDUDN�WHGDYLVL�QHGHQL\OH�GDKD�\�NVHN�PDOL\HWH�VHEHS�ROPDN�
WDGÕU������%X�QHGHQOHUOH�KDVWDODUGD�RUDO�X\JXODQDELOHQ�LODoODUÕQ�
NXOODQÕPÕ�J�QGHPH�JHOPLúWLU�
.DSHVLWDELQ� LQ� YLYR� VLWRWRNVLN� IRUPX� RODQ� ��IOXRURXUDVLOH�
G|Q�úHQ��RUDO�\ROOD�X\JXODQDQ�ELU�|Q�LODoWÕU������.RORQ�NDQVHUL�
PHWDVWDWLN�HYUHGH�YH�DGMXYDQ�WHGDYLVLQGH��NXOODQÕPÕQÕQ�NROD\�YH�
WRNVLVLWHVLQLQ� G�ú�N� ROGX÷X� YH� ��)8� NXOODQÕPÕ� LOH� EHQ]HU�
KDVWDOÕNVÕ]�YH�JHQHO�VD÷NDOÕP�HOGH�HGLOGL÷L�ELOGLULOPLúWLU���������
5HNWXP�NDQVHUL�WHGDYLVLQGH�LVH��NDSHVLWDELQLQ�57�LOH�Hú]DPDQOÕ�
RODUDN� ����������PJ�Pð�� J�Q� GR]GD�� QHRDGMXYDQ� YH� DGMXYDQ�
X\JXODPDGD�HWNLQ�ROGX÷X�YH� LODFÕQ� WROHUDV\RQXQXQ� L\L�ROGX÷X�
VDSWDQPÕúWÕU���������
dDOÕúPDPÕ]GD�� ORNDO� LOHUL� UHNWXP�NDQVHUL� WDQÕVÕ\OD� SUHRSHUDWLI�
\D�GD�SRVWRSHUDWLI�57�Hú�]DPDQOÕ���)8��NDSHVLWDELQ�X\JXODQDQ�
KDVWDODUÕQ� ��� \ÕOOÕN� VD÷NDOÕP� VRQXoODUÕQÕ� YH� VD÷NDOÕPD� HWNLOL�
IDNW|UOHUL�GH÷HUOHQGLUPH\L�DPDoODGÕN��
%X�PDNDOH�µ5DG\RWHUDSL�LOH�Hú�]DPDQOÕ�.DSHVLWDELQ�X\JXODQDQ�
ORNDO�LOHUL�HYUH�UHNWXP�NDQVHUOL�KDVWDODUGD�HWNLQOLN��ORNDO�NRQWURO�
YH�VD÷NDOÕP��YH�WRNVLVLWHQLQ�GH÷HUOHQGLULOPHVL���(IILFDF\��ORFDO�
FRQWURO�DQG�VXUYLYDO��DQG�WROHUDELOLW\�RI�FRQFRPLWDQW�FKHPRUDGL�
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ABSTRACT
Objective: 
Akdeniz University Faculty of Medicine is one of the important 
organ transplant centers of Türkiye. This study aimed to share 
experiences about cerebral death rate, follow-up, donor care, and 
organ donation in the adult intensive care unit (ICU).

Material And Methods:
The records of patients diagnosed with brain death in the Anesthe-
sia and Intensive Care Unit of Akdeniz University Faculty of Medi-
cine between January 2003 and December 2016 were reviewed 
retrospectively. In these records, patients' demographic characteris-
tics, admission diagnoses, intensive care coma scores, laboratory 
values, method and duration of evaluation tests, consultation times, 
and transport information are available.

Results: 
In our study, 136 (66%) male and 71 (34%) female patients were 
included. Intracranial hemorrhage was the first line in the diagnosis 
of admission. This was followed by 56 (27.05%) subarachnoid 
hemorrhage (SAH), and 42 (20.28%) intraparenchymal hemor-
rhage. Among the confirmatory tests, SPECT (single-photon 
emission computed tomography) was the first in 70 (33.81%) 
patients. Spinal reflex was observed in 27 (13.04%) patients after 
cerebral death. Two patients (0.96%) had Lazarus sign. Sympathet-
ic storms developed in 71 (34.29%) patients. Diabetes insipidus 
developed in 122 (58.93%) of the patients and all patients received 
medical treatment. Sixty-six (31.4%) of 207 brain death cases with 
detailed records donated their organs.

Conclusion: 
A common diagnostic protocol is required to create an atmosphere 
of trust in organ transplant patients. We reiterate that more clinical 
research is needed in this area.

There was no electrolyte imbalance or metabolic disorder that 
would affect the process. The patients were not under the 
influence of drugs that would affect the level of consciousness, 
and in the cases of drug exposure, the drug level was measured; 
in the cases where the drug level could not be measured, it was 
monitored five times its half-life. 
Clinical brain death was diagnosed per the national guidelines, 
requiring irreversible coma, absence of brainstem reflexes, and 
a positive apnea test in a normothermic, feverless patient.
Coma was confirmed in all patients. The absence of brain stem 
reflexes was demonstrated, and an apnea test was performed. It 
was ensured that the pH and PaCO2 values of the arterial blood 
gas sample taken before the test were within normal limits, and 
WKH� 32�� YDOXH� ZDV� ����� PP+J�� )RU� WKH� DSQHD� WHVW� WR� EH�
interpreted as positive (consistent with brain death), it was 
accepted that the patient did not have any breathing effort 
GHVSLWH�KDYLQJ�D�3D&2������PP+J�DW�WKH�HQG�RI�WKH�WHVW�DQG�DQ�
LQFUHDVH�RI�����PP+J�FRPSDUHG�WR�WKH�EDVHOLQH�YDOXH�
The waiting time was 48 hours in infants younger than two 
months, 24 hours in children older than two months and young-
er than one year, 12 hours in children over one year old, and in 
adults, while it was 24 hours in cases of cardiopulmonary resus-
citation or similar hypoxic ischemic acute cerebral injury. 
Except for the apnea test, other examinations were repeated in 
the patients who were included in the waiting period.
A second neurological examination was not expected for confir-
matory tests. The clinical diagnosis of brain death was 
confirmed by the law dated 02.01.2014 by the “Brain Death 
Physicians Board” consisting of a neurology or neurosurgery 
specialist and an anesthesiologist or intensive care specialist and 
was finalized with the signatures of at least two physicians. 
After the diagnosis, the patient's relatives were informed of the 
death by the patient's doctor, and then the organ transplant 
coordination for brain death and organ donation was reported. 
The primary doctor of patient did not participate in the organ 
donation interviews.

Statistical Analysis
The data of our study were loaded into the Statistical Package 
for the Social Sciences (SPSS Inc, Chicago, IL, USA) version 
18.0 program. Parametric data are presented as mean SD (mini-
mum-maximum) and categorical data as frequency (%).

RESULTS
 It was determined that there were 411 patients diagnosed with 
brain death in the ICU between January 2003 and December 
2016. Two hundred and four patients who did not have a 
registration form during the file scan, two patients who had a 
brain stem death, and 18 patients whose tests could not be 
completed after clinical suspicion were excluded from the study. 
A total of 207 patients' files were reviewed retrospectively. 
Demographic characteristics and hospitalization diagnoses of 
the patients are given in Table I.

Table ώ. Demographic data

In our study, there were 136 (66%) male and 71 (34%) female 
patients, and the mean age was 37.77±SD. Intracranial hemor-
rhage was the first line in the diagnosis of admission. Of these, 
56 (27.05%) were subarachnoid hemorrhage (SAH), and 42 
(20.28%) were intraparenchymal hemorrhage. Multiple injuries 
due to trauma were seen in 59 (28.50%) patients, followed by 
infarction, post-CPR, and central nervous system infections 
with 7 (3.38%) people each. Drowning was seen in 4 (1.93%), 
intoxications were in 4 (1.93%), and 5 (2.41%) were seen in 
other causes (sarcoidosis, renal transplant rejection, rectus 
sheath hematoma, lymphoma).

While GCS was 6.69 in the admission of the patients to the 
emergency department, it was observed that it decreased to 
4.65±SD in the time until ICU. Neurological examination was 
performed on all patients at the time of diagnosis. The apnea test 
was performed in all patients who met adequate conditions 
before the apnea test, but the test could not be completed in 14 
(6.7%) patients. Among the confirmatory tests, SPECT 
(single-photon emission computerized tomography) was used in 
70 (33.81%) patients, TCD (Transcranial Doppler Ultrasonog-
raphy) was used in 57 (27.53%) patients, more than one 
diagnostic method, EEG (Electroencephalography) + TCD, 
EEG + SPECT, TCD + SPECT was used in 74 (35.74%) 
patients, cerebral angiography was performed in 6 (2.89%) 
patients (Table II).
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ÖZ
Amaç:
$NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� +DVWDQHVL� 7�UNL\H
QLQ�
|QHPOL�RUJDQ�QDNLO�PHUNH]OHULQGHQ�ELULGLU��%X�oDOÕúPDGD�HULúNLQ�
\R÷XQ�EDNÕP��QLWHVLQGH��<%h��EH\LQ�|O�P�RUDQÕ��L]OHPL��GRQ|U�
EDNÕPÕ� YH� RUJDQ� ED÷ÕúÕ� LOH� LOJLOL� GHQH\LPOHULQ� SD\ODúÕOPDVÕ�
DPDoODQPÕúWÕU�

Gereç ve Yöntemler: 
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�$QHVWH]L�YH�<R÷XQ�%DNÕP�
hQLWHVLQGH� 2FDN� �����$UDOÕN� ����� WDULKOHUL� DUDVÕQGD� EH\LQ�
|O�P��WDQÕVÕ�DODQ�KDVWDODUÕQ�ND\ÕWODUÕ�UHWURVSHNWLI�RODUDN�LQFHOHQ-
GL�� %X� ND\ÕWODUGD� KDVWDODUÕQ� GHPRJUDILN� |]HOOLNOHUL�� EDúYXUX�
WDQÕODUÕ�� \R÷XQ� EDNÕP� NRPD� VNRUODUÕ�� ODERUDWXYDU� GH÷HUOHUL��
GH÷HUOHQGLUPH� WHWNLNOHULQLQ� \|QWHP� YH� V�UHOHUL�� NRQV�OWDV\RQ�
V�UHOHUL�YH�VHYN�ELOJLOHUL�\HU�DOPDNWDGÕU�

Bulgular: 
dDOÕúPDPÕ]D� ���� ������ HUNHN�� ��� ������ NDGÕQ� KDVWD� GDKLO�
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INTRODUCTION and PURPOSE
"Brain death" is the permanent, irreversible loss of all functions 
of the brain, brain stem, and cerebellum, which are the part of 
the central nervous system that remains inside the skull (1, 2). 
The first publication on brain death was made in 1959 at the 
Paris Claude Bernard Hospital. Mollaret and Goulon described 
a new type of coma they encountered in 23 cases. These patients 
lived on mechanical ventilator support and were characterized 
by complete loss of consciousness, loss of all brainstem reflex-
es, absence of spontaneous breathing, and isoelectric electroen-
cephalography (EEG). They named this "le coma de passe" 
(beyond coma) and separated cardiorespiratory functions from 
brainstem functions (3). In the same year, Wertheimer et al. saw 
that the patients did not have respiration after the ventilator 
connections were disconnected, and they called it "death of the 

nervous system" and suggested that the ventilators could be 
stopped (4). The work of the Harvard Medical School Interim 
Board at the Massachusetts hospital was published in 1968. In 
this article, brain death was defined as the irreversible loss of all 
brain activities, including the brain stem, thus making the first 
official definition of brain death (5). Then, in 1981, the 'Presi-
dent's commission report containing the brain death guide 
allowed the standardization of the 'Death Act' (6).
Although it is widely believed that the concept of brain death 
has evolved to benefit organ transplants with the increase in 
successful organ transplants in the 1960s, however, when the 
historical process is examined, it is seen that both cases have 
different foundations and developments. While brain death is 
accompanied by developments in intensive care treatment and 
technologies; surgical techniques and immunosuppressive 
treatments come to the fore in the development of organ 
transplantation (7). Despite the advances in transplantation, one 
of the most important problems in organ transplantation today is 
the limited number of adequate donor resources and the inabili-
ty to meet the increasing number of end-stage organ failure 
patients. Especially in developing countries, the number of 
cadaveric organs has not yet been increased at the desired level, 
and therefore the necessary organs are still being sought from 
living donors (8).
This study aimed to share experiences about cerebral death rate, 
follow-up, donor care, and organ donation in the adult intensive 
care unit (ICU).

MATERIAL and METHODS
 The records of patients diagnosed with brain death in the 
Anesthesia and Intensive Care Unit of Akdeniz University 
Faculty of Medicine between January 2003 and December 2016 
were reviewed retrospectively. Patient data were obtained from 
the data processing system of our hospital and the Anesthesia 
Intensive Care observation forms. Detailed brain death detec-
tion reports are kept by the intensive care unit and archived in a 
separate place within the hospital. In these records, patients' 
demographic characteristics, admission diagnoses, intensive 
care coma scores, laboratory values, method and duration of 
evaluation tests, consultation times, and transport information 
are available. Patients who were hospitalized in the ICU and 
met the criteria for brain death as per the laws of the Republic of 
Türkiye were included in the study. Patients who did not have a 
brain death diagnosis in the file scan, who had brain stem death, 
and whose tests could not be defined were excluded from the 
study. This research complies with all the relevant national 
regulations, institutional policies and is in accordance with the 
tenets of the Helsinki Declaration, and has been approved by the 
Akdeniz Medical Faculty Ethical Committee, Akdeniz Univer-
sity. Ethics committee number is 676 and date is 15.11.2017.
In all cases, the prerequisites for the diagnosis of brain death 
were met. The diagnosis of the disease or process with the 
potential to cause cerebral death was definite in all patients. 
Structural cerebral damage was observed in the irreversible 
process, and there was no treatment for the damage caused. 
Blood pressure was normal for the age group with or without 
YDVRSUHVVRU�VXSSRUW�� V\VWROLF�EORRG�SUHVVXUH�ZDV�����PP+J��
DQG�WKH�FHQWUDO�WHPSHUDWXUH�ZDV������&�DERYH����\HDUV�RI�DJH��

Table Ϗ. Confirmatory Tests Used in the Diagnosis of Cerebral Death

Spinal reflex was observed in 27 (13.04%) patients after 
cerebral death. Two patients (0.96%) had Lazarus sign. Sympa-
thetic storms developed in 71 (34.29%) patients, and 14 
(19.71%) of these patients underwent medical intervention. 
Diabetes insipidus developed in 122 (58.93%) of the patients, 
and all patients were treated medically. Inotrope was needed in 
147 (71,04%) patients whose hemodynamic stabilization deteri-
orated during the follow-ups. Noradrenaline was started in 64 
(43.53%) of these patients (Table III).

Table ϐ. Complications Observed in Brain Death Patients

Between 2003 and 2016, 139 (33.8%) of 411 patients in total 
became organ donors, and 66 (31.4%) of 207 brain death cases 
with detailed records donated their organs. 

DISCUSSION and CONCLUSION
 Brain death is the complete and irreversible loss of brain and 
brain stem activity. It is very important that the history, exam-
ination, and neuroimaging of the brain injury be consistent with 
the irreversible catastrophic damage to the brain (9). 

When brain death diagnosed patients were examined regarding 
gender, it was seen that the male gender was prominent in the 
OLWHUDWXUH��,Q�WKH�VWXG\�RI�.DUDVX�HW�DO��WKH�UDWH�RI�PDOH�JHQGHU�
was 62%, while in the study of Battal et al., it was 72% (10,11). 
In our study, the male gender was more common with a ratio of 
66% (136) which was consistent with the literature. Aneurys-
matic subarachnoid hemorrhages, traumatic brain injury, and 
intracranial hemorrhages are the leading causes of brain death. 
While intracranial bleeding was 59.5% and cerebrovascular 
HYHQWV�ZHUH�����LQ�.DUDVX�HW�DO��VWXG\��LQ�WKH�VWXG\�RI�<RULFN�-�
et al. , this rate was approximately 80-90% (10,12). In our 
research, the three most common causes were intracerebral 

hemorrhage (49.52%), traumatic cerebral injury (28.57%), and 
intracranial mass (7.24%). 

The definition of brain death is controversial. There are no clear 
and generalized protocols for the definite brain death diagnosis. 
These tests should be reliable, specific, sensitive, and valid (13). 
In the initial evaluation, the apnea test is important in addition to 
the neurological examination. Apnea testing is an important part 
of the brain death diagnosis and is the most error-prone and 
controversial part of the examination. The patient must be 
hemodynamically stable before and during the apnea test; if not, 
the apnea test should be discontinued and an ancillary test 
should be performed instead (14). Although there is universal 
consensus that apnea testing is a requirement for the clinical 
determination of brain death in adults, prospective studies on its 
safety are lacking (15). In our study, the test was terminated in 
14 (6.7%) patients due to hemodynamic instability during the 
apnea test. Pneumothorax occurred in two patients. Tracheal 
oxygen was given to these patients. The studies reported that 
limiting the flow rate to no more than 6-8 L/min minimizes the 
risk of pneumothorax in cases where the O2 catheter method is 
used (16). In the study of Goudreau et al.(17), the complication 
rate during the apnea test was 28%; they reported that cardiac 
complications occurred in approximately one out of every four 
patients, and complications doubled if the necessary support 
was not provided before the test. In the study conducted by 
Saposnik et al., it was reported that two-thirds of the patients 
developed apnea test-related complications, 12% of these 
patients developed hypotension, 63% acidosis, and 23% hypox-
emia, and four patients experienced major complications (18). 
In the study of Ali Daneshmand et al., this rate was <2% (19). In 
our study, the rate of termination of the test due to complications 
related to the apnea test was 6.7%. The differences between 
studies are considered to be the differences in determining 
complications (19). We think that the differences between the 
studies and our study are due to the different termination 
criteria. While complications were evaluated in the first two 
studies, in our study termination of the test was accepted as a 
criterion.
Supportive tests used to confirm brain death aim to confirm the 
loss of bioelectric activity in the brain or the cessation of 
cerebral circulation (20). In our study, the diagnosis was made 
by SPECT in 70 (32.8%) patients, TCD in 57 (26.7%) patients, 
angiography in 6 (2.89%) patients, and multiple diagnostic 
methods were used in 74 (35.74%) patients. In more than one 
diagnostic method group, some patients underwent EEG and 
did not obtain satisfactory results in TCD; in this case, addition-
DO�PHWKRGV�ZHUH�XVHG��,Q�WKH�VWXG\�E\�.DUDVX�HW�DO���UDGLRORJLFDO�
imaging methods were used to support the diagnosis in 30.4% 
(23 patients) of the cases diagnosed with brain death (10). The 
99mTc -HMPAO SPECT method that we used in our study is a 
common and reliable method that requires facilities. 

In a significant majority of potential organ donors, the pituitary 
gland is compressed during brain herniation, potentially devel-
oping central diabetes insipidus. These patients have high 
hourly urine output. The development of hypernatremia and 
hypotension may be observed (21). Treatment of diabetes 

insipidus is necessary to prevent hypovolemia and hypernatre-
mia, which if left untreated can harm organ outcomes, particu-
larly liver and kidney transplant outcomes. (22). In our study, 
the rate of diabetes insipidus was 57.2%, and all patients were 
treated with desmopressin. When we look at the literature, there 
are studies with a wide range of results. Diabetes insipidus was 
found in 925 (49%) of 1878 patients diagnosed with brain death, 
and this rate was 78% in another series of 78 patients (23,24). 
Desmopressin, a synthetic vasopressin analog lacking vasopres-
sor property, was recommended as first-line treatment for diabe-
tes insipidus in 23 guidelines (23/27; 85.2%) with or without 
combined vasopressin infusion (25). In a retrospective analysis 
of 10,431 donors, the use of AVP (Arginine vasopressin) was 
associated with an increased organ healing rate. This rate is 
50.5% in those who take AVP and 35.6% in those who do not 
(20). 
In our cohort, inotropic therapy was utilized in 147 (71.04%) 
cases whose hemodynamic stabilization deteriorated during 
follow-up. Noradrenaline was administered in 64 (43.53%) of 
these patients, and dopamine was started in 58 patients. In a 
series of 247 cases by Schnuelle P  et al., dopamine was 
observed to be particularly protective in renal transplantation 
(26). Dopamine use is not recommended due to the rare occur-
rence of vasoconstriction in the use of low-dose dopamine for 
management in multi-organ donors and the lack of sufficient 
evidence for the beneficial effects of dopamine. Indeed, its use 
has been gradually replaced by norepinephrine in most 
countries worldwide (27).
An organ donor who had brain death usually has a functioning 
spinal cord and therefore, the donor may present unregulated 
sympathetic and motor spinal reflexes in response to stimula-
tion. Various studies have reported that the frequency of spinal 
reflexes in patients with cerebral death was between 30% and 
70%. Ivan examined 52 patients with brain death who had deep 
tendon reflexes (35%), plantar flexor responses (35%), and 
abdominal reflexes (40%) (28). Another study showed the 
presence of deep tendon reflexes in the upper extremity in 31 
and the lower extremity in 24 of 63 patients with brain death. 
Withdrawal response was observed in the lower extremities in 
50 patients, and arm and forearm pronation in response to exten-
sion and cutaneous stimulation in 21 patients (29). Saposnik et 
al. reported this response as 39% in their study and most 
frequently observed myoclonus and similar movements in the 
fingers (30). In our cohort, spinal reflex was observed after 
brain death in 27 (12.6%) of the cases. Lazarus sign developed 
in two patients, sympathetic storm developed in 71 (33.3%) 
patients and medical intervention was performed in 14 patients. 
None of these patients died and developed acute organ dysfunc-
tion.
Our study has some limitations. First, the study was planned as 
a retrospective file review. Secondly, the data used in the study 
are only detailed observation forms belonging to our clinic, so 
the current transplant rates data do not fully reflect the actual 
rates. It is thought that the number of brain death and transplant 
percentages will be higher, especially considering the inaccessi-
ble files.
The biggest problem in managing brain death is the lack of a 
valid accepted worldwide protocol and the differences in the 

diagnosis of brain death. Recognition of brain death is a clinical 
condition that requires training and attention. It is very import-
ant to think about the diagnosis, to perform the tests leading to 
the diagnosis correctly, to make the necessary preparations 
before the tests, to apply the accepted algorithms carefully, and 
especially in cases who can be donors. The clinical situation 
expected during the follow-up should be well-known and 
correct, and timely intervention should be made. We think 
effective communication and working with the transplant unit 
will affect organ donation after the diagnosis of brain death. All 
these needs should be considered in a broad framework. Apart 
from medical approaches, the public's view of the subject 
should be discussed in detail as social and religious influences, 
and multiple approaches should be exhibited. 
We reiterate that more clinical research is needed in this area. A 
common diagnosis protocol is required to establish an environ-
ment of trust. Successful management of trained and experi-
enced teams will correct the results of public relations that do 
not allow for medically clear, legal complexity established by 
considering the dynamics of society. 
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ABSTRACT
Objective: 
Akdeniz University Faculty of Medicine is one of the important 
organ transplant centers of Türkiye. This study aimed to share 
experiences about cerebral death rate, follow-up, donor care, and 
organ donation in the adult intensive care unit (ICU).

Material And Methods:
The records of patients diagnosed with brain death in the Anesthe-
sia and Intensive Care Unit of Akdeniz University Faculty of Medi-
cine between January 2003 and December 2016 were reviewed 
retrospectively. In these records, patients' demographic characteris-
tics, admission diagnoses, intensive care coma scores, laboratory 
values, method and duration of evaluation tests, consultation times, 
and transport information are available.

Results: 
In our study, 136 (66%) male and 71 (34%) female patients were 
included. Intracranial hemorrhage was the first line in the diagnosis 
of admission. This was followed by 56 (27.05%) subarachnoid 
hemorrhage (SAH), and 42 (20.28%) intraparenchymal hemor-
rhage. Among the confirmatory tests, SPECT (single-photon 
emission computed tomography) was the first in 70 (33.81%) 
patients. Spinal reflex was observed in 27 (13.04%) patients after 
cerebral death. Two patients (0.96%) had Lazarus sign. Sympathet-
ic storms developed in 71 (34.29%) patients. Diabetes insipidus 
developed in 122 (58.93%) of the patients and all patients received 
medical treatment. Sixty-six (31.4%) of 207 brain death cases with 
detailed records donated their organs.

Conclusion: 
A common diagnostic protocol is required to create an atmosphere 
of trust in organ transplant patients. We reiterate that more clinical 
research is needed in this area.

There was no electrolyte imbalance or metabolic disorder that 
would affect the process. The patients were not under the 
influence of drugs that would affect the level of consciousness, 
and in the cases of drug exposure, the drug level was measured; 
in the cases where the drug level could not be measured, it was 
monitored five times its half-life. 
Clinical brain death was diagnosed per the national guidelines, 
requiring irreversible coma, absence of brainstem reflexes, and 
a positive apnea test in a normothermic, feverless patient.
Coma was confirmed in all patients. The absence of brain stem 
reflexes was demonstrated, and an apnea test was performed. It 
was ensured that the pH and PaCO2 values of the arterial blood 
gas sample taken before the test were within normal limits, and 
WKH� 32�� YDOXH� ZDV� ����� PP+J�� )RU� WKH� DSQHD� WHVW� WR� EH�
interpreted as positive (consistent with brain death), it was 
accepted that the patient did not have any breathing effort 
GHVSLWH�KDYLQJ�D�3D&2������PP+J�DW�WKH�HQG�RI�WKH�WHVW�DQG�DQ�
LQFUHDVH�RI�����PP+J�FRPSDUHG�WR�WKH�EDVHOLQH�YDOXH�
The waiting time was 48 hours in infants younger than two 
months, 24 hours in children older than two months and young-
er than one year, 12 hours in children over one year old, and in 
adults, while it was 24 hours in cases of cardiopulmonary resus-
citation or similar hypoxic ischemic acute cerebral injury. 
Except for the apnea test, other examinations were repeated in 
the patients who were included in the waiting period.
A second neurological examination was not expected for confir-
matory tests. The clinical diagnosis of brain death was 
confirmed by the law dated 02.01.2014 by the “Brain Death 
Physicians Board” consisting of a neurology or neurosurgery 
specialist and an anesthesiologist or intensive care specialist and 
was finalized with the signatures of at least two physicians. 
After the diagnosis, the patient's relatives were informed of the 
death by the patient's doctor, and then the organ transplant 
coordination for brain death and organ donation was reported. 
The primary doctor of patient did not participate in the organ 
donation interviews.

Statistical Analysis
The data of our study were loaded into the Statistical Package 
for the Social Sciences (SPSS Inc, Chicago, IL, USA) version 
18.0 program. Parametric data are presented as mean SD (mini-
mum-maximum) and categorical data as frequency (%).

RESULTS
 It was determined that there were 411 patients diagnosed with 
brain death in the ICU between January 2003 and December 
2016. Two hundred and four patients who did not have a 
registration form during the file scan, two patients who had a 
brain stem death, and 18 patients whose tests could not be 
completed after clinical suspicion were excluded from the study. 
A total of 207 patients' files were reviewed retrospectively. 
Demographic characteristics and hospitalization diagnoses of 
the patients are given in Table I.

Table ώ. Demographic data

In our study, there were 136 (66%) male and 71 (34%) female 
patients, and the mean age was 37.77±SD. Intracranial hemor-
rhage was the first line in the diagnosis of admission. Of these, 
56 (27.05%) were subarachnoid hemorrhage (SAH), and 42 
(20.28%) were intraparenchymal hemorrhage. Multiple injuries 
due to trauma were seen in 59 (28.50%) patients, followed by 
infarction, post-CPR, and central nervous system infections 
with 7 (3.38%) people each. Drowning was seen in 4 (1.93%), 
intoxications were in 4 (1.93%), and 5 (2.41%) were seen in 
other causes (sarcoidosis, renal transplant rejection, rectus 
sheath hematoma, lymphoma).

While GCS was 6.69 in the admission of the patients to the 
emergency department, it was observed that it decreased to 
4.65±SD in the time until ICU. Neurological examination was 
performed on all patients at the time of diagnosis. The apnea test 
was performed in all patients who met adequate conditions 
before the apnea test, but the test could not be completed in 14 
(6.7%) patients. Among the confirmatory tests, SPECT 
(single-photon emission computerized tomography) was used in 
70 (33.81%) patients, TCD (Transcranial Doppler Ultrasonog-
raphy) was used in 57 (27.53%) patients, more than one 
diagnostic method, EEG (Electroencephalography) + TCD, 
EEG + SPECT, TCD + SPECT was used in 74 (35.74%) 
patients, cerebral angiography was performed in 6 (2.89%) 
patients (Table II).
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INTRODUCTION and PURPOSE
"Brain death" is the permanent, irreversible loss of all functions 
of the brain, brain stem, and cerebellum, which are the part of 
the central nervous system that remains inside the skull (1, 2). 
The first publication on brain death was made in 1959 at the 
Paris Claude Bernard Hospital. Mollaret and Goulon described 
a new type of coma they encountered in 23 cases. These patients 
lived on mechanical ventilator support and were characterized 
by complete loss of consciousness, loss of all brainstem reflex-
es, absence of spontaneous breathing, and isoelectric electroen-
cephalography (EEG). They named this "le coma de passe" 
(beyond coma) and separated cardiorespiratory functions from 
brainstem functions (3). In the same year, Wertheimer et al. saw 
that the patients did not have respiration after the ventilator 
connections were disconnected, and they called it "death of the 

nervous system" and suggested that the ventilators could be 
stopped (4). The work of the Harvard Medical School Interim 
Board at the Massachusetts hospital was published in 1968. In 
this article, brain death was defined as the irreversible loss of all 
brain activities, including the brain stem, thus making the first 
official definition of brain death (5). Then, in 1981, the 'Presi-
dent's commission report containing the brain death guide 
allowed the standardization of the 'Death Act' (6).
Although it is widely believed that the concept of brain death 
has evolved to benefit organ transplants with the increase in 
successful organ transplants in the 1960s, however, when the 
historical process is examined, it is seen that both cases have 
different foundations and developments. While brain death is 
accompanied by developments in intensive care treatment and 
technologies; surgical techniques and immunosuppressive 
treatments come to the fore in the development of organ 
transplantation (7). Despite the advances in transplantation, one 
of the most important problems in organ transplantation today is 
the limited number of adequate donor resources and the inabili-
ty to meet the increasing number of end-stage organ failure 
patients. Especially in developing countries, the number of 
cadaveric organs has not yet been increased at the desired level, 
and therefore the necessary organs are still being sought from 
living donors (8).
This study aimed to share experiences about cerebral death rate, 
follow-up, donor care, and organ donation in the adult intensive 
care unit (ICU).

MATERIAL and METHODS
 The records of patients diagnosed with brain death in the 
Anesthesia and Intensive Care Unit of Akdeniz University 
Faculty of Medicine between January 2003 and December 2016 
were reviewed retrospectively. Patient data were obtained from 
the data processing system of our hospital and the Anesthesia 
Intensive Care observation forms. Detailed brain death detec-
tion reports are kept by the intensive care unit and archived in a 
separate place within the hospital. In these records, patients' 
demographic characteristics, admission diagnoses, intensive 
care coma scores, laboratory values, method and duration of 
evaluation tests, consultation times, and transport information 
are available. Patients who were hospitalized in the ICU and 
met the criteria for brain death as per the laws of the Republic of 
Türkiye were included in the study. Patients who did not have a 
brain death diagnosis in the file scan, who had brain stem death, 
and whose tests could not be defined were excluded from the 
study. This research complies with all the relevant national 
regulations, institutional policies and is in accordance with the 
tenets of the Helsinki Declaration, and has been approved by the 
Akdeniz Medical Faculty Ethical Committee, Akdeniz Univer-
sity. Ethics committee number is 676 and date is 15.11.2017.
In all cases, the prerequisites for the diagnosis of brain death 
were met. The diagnosis of the disease or process with the 
potential to cause cerebral death was definite in all patients. 
Structural cerebral damage was observed in the irreversible 
process, and there was no treatment for the damage caused. 
Blood pressure was normal for the age group with or without 
YDVRSUHVVRU�VXSSRUW�� V\VWROLF�EORRG�SUHVVXUH�ZDV�����PP+J��
DQG�WKH�FHQWUDO�WHPSHUDWXUH�ZDV������&�DERYH����\HDUV�RI�DJH��

Table Ϗ. Confirmatory Tests Used in the Diagnosis of Cerebral Death

Spinal reflex was observed in 27 (13.04%) patients after 
cerebral death. Two patients (0.96%) had Lazarus sign. Sympa-
thetic storms developed in 71 (34.29%) patients, and 14 
(19.71%) of these patients underwent medical intervention. 
Diabetes insipidus developed in 122 (58.93%) of the patients, 
and all patients were treated medically. Inotrope was needed in 
147 (71,04%) patients whose hemodynamic stabilization deteri-
orated during the follow-ups. Noradrenaline was started in 64 
(43.53%) of these patients (Table III).

Table ϐ. Complications Observed in Brain Death Patients

Between 2003 and 2016, 139 (33.8%) of 411 patients in total 
became organ donors, and 66 (31.4%) of 207 brain death cases 
with detailed records donated their organs. 

DISCUSSION and CONCLUSION
 Brain death is the complete and irreversible loss of brain and 
brain stem activity. It is very important that the history, exam-
ination, and neuroimaging of the brain injury be consistent with 
the irreversible catastrophic damage to the brain (9). 

When brain death diagnosed patients were examined regarding 
gender, it was seen that the male gender was prominent in the 
OLWHUDWXUH��,Q�WKH�VWXG\�RI�.DUDVX�HW�DO��WKH�UDWH�RI�PDOH�JHQGHU�
was 62%, while in the study of Battal et al., it was 72% (10,11). 
In our study, the male gender was more common with a ratio of 
66% (136) which was consistent with the literature. Aneurys-
matic subarachnoid hemorrhages, traumatic brain injury, and 
intracranial hemorrhages are the leading causes of brain death. 
While intracranial bleeding was 59.5% and cerebrovascular 
HYHQWV�ZHUH�����LQ�.DUDVX�HW�DO��VWXG\��LQ�WKH�VWXG\�RI�<RULFN�-�
et al. , this rate was approximately 80-90% (10,12). In our 
research, the three most common causes were intracerebral 

hemorrhage (49.52%), traumatic cerebral injury (28.57%), and 
intracranial mass (7.24%). 

The definition of brain death is controversial. There are no clear 
and generalized protocols for the definite brain death diagnosis. 
These tests should be reliable, specific, sensitive, and valid (13). 
In the initial evaluation, the apnea test is important in addition to 
the neurological examination. Apnea testing is an important part 
of the brain death diagnosis and is the most error-prone and 
controversial part of the examination. The patient must be 
hemodynamically stable before and during the apnea test; if not, 
the apnea test should be discontinued and an ancillary test 
should be performed instead (14). Although there is universal 
consensus that apnea testing is a requirement for the clinical 
determination of brain death in adults, prospective studies on its 
safety are lacking (15). In our study, the test was terminated in 
14 (6.7%) patients due to hemodynamic instability during the 
apnea test. Pneumothorax occurred in two patients. Tracheal 
oxygen was given to these patients. The studies reported that 
limiting the flow rate to no more than 6-8 L/min minimizes the 
risk of pneumothorax in cases where the O2 catheter method is 
used (16). In the study of Goudreau et al.(17), the complication 
rate during the apnea test was 28%; they reported that cardiac 
complications occurred in approximately one out of every four 
patients, and complications doubled if the necessary support 
was not provided before the test. In the study conducted by 
Saposnik et al., it was reported that two-thirds of the patients 
developed apnea test-related complications, 12% of these 
patients developed hypotension, 63% acidosis, and 23% hypox-
emia, and four patients experienced major complications (18). 
In the study of Ali Daneshmand et al., this rate was <2% (19). In 
our study, the rate of termination of the test due to complications 
related to the apnea test was 6.7%. The differences between 
studies are considered to be the differences in determining 
complications (19). We think that the differences between the 
studies and our study are due to the different termination 
criteria. While complications were evaluated in the first two 
studies, in our study termination of the test was accepted as a 
criterion.
Supportive tests used to confirm brain death aim to confirm the 
loss of bioelectric activity in the brain or the cessation of 
cerebral circulation (20). In our study, the diagnosis was made 
by SPECT in 70 (32.8%) patients, TCD in 57 (26.7%) patients, 
angiography in 6 (2.89%) patients, and multiple diagnostic 
methods were used in 74 (35.74%) patients. In more than one 
diagnostic method group, some patients underwent EEG and 
did not obtain satisfactory results in TCD; in this case, addition-
DO�PHWKRGV�ZHUH�XVHG��,Q�WKH�VWXG\�E\�.DUDVX�HW�DO���UDGLRORJLFDO�
imaging methods were used to support the diagnosis in 30.4% 
(23 patients) of the cases diagnosed with brain death (10). The 
99mTc -HMPAO SPECT method that we used in our study is a 
common and reliable method that requires facilities. 

In a significant majority of potential organ donors, the pituitary 
gland is compressed during brain herniation, potentially devel-
oping central diabetes insipidus. These patients have high 
hourly urine output. The development of hypernatremia and 
hypotension may be observed (21). Treatment of diabetes 

insipidus is necessary to prevent hypovolemia and hypernatre-
mia, which if left untreated can harm organ outcomes, particu-
larly liver and kidney transplant outcomes. (22). In our study, 
the rate of diabetes insipidus was 57.2%, and all patients were 
treated with desmopressin. When we look at the literature, there 
are studies with a wide range of results. Diabetes insipidus was 
found in 925 (49%) of 1878 patients diagnosed with brain death, 
and this rate was 78% in another series of 78 patients (23,24). 
Desmopressin, a synthetic vasopressin analog lacking vasopres-
sor property, was recommended as first-line treatment for diabe-
tes insipidus in 23 guidelines (23/27; 85.2%) with or without 
combined vasopressin infusion (25). In a retrospective analysis 
of 10,431 donors, the use of AVP (Arginine vasopressin) was 
associated with an increased organ healing rate. This rate is 
50.5% in those who take AVP and 35.6% in those who do not 
(20). 
In our cohort, inotropic therapy was utilized in 147 (71.04%) 
cases whose hemodynamic stabilization deteriorated during 
follow-up. Noradrenaline was administered in 64 (43.53%) of 
these patients, and dopamine was started in 58 patients. In a 
series of 247 cases by Schnuelle P  et al., dopamine was 
observed to be particularly protective in renal transplantation 
(26). Dopamine use is not recommended due to the rare occur-
rence of vasoconstriction in the use of low-dose dopamine for 
management in multi-organ donors and the lack of sufficient 
evidence for the beneficial effects of dopamine. Indeed, its use 
has been gradually replaced by norepinephrine in most 
countries worldwide (27).
An organ donor who had brain death usually has a functioning 
spinal cord and therefore, the donor may present unregulated 
sympathetic and motor spinal reflexes in response to stimula-
tion. Various studies have reported that the frequency of spinal 
reflexes in patients with cerebral death was between 30% and 
70%. Ivan examined 52 patients with brain death who had deep 
tendon reflexes (35%), plantar flexor responses (35%), and 
abdominal reflexes (40%) (28). Another study showed the 
presence of deep tendon reflexes in the upper extremity in 31 
and the lower extremity in 24 of 63 patients with brain death. 
Withdrawal response was observed in the lower extremities in 
50 patients, and arm and forearm pronation in response to exten-
sion and cutaneous stimulation in 21 patients (29). Saposnik et 
al. reported this response as 39% in their study and most 
frequently observed myoclonus and similar movements in the 
fingers (30). In our cohort, spinal reflex was observed after 
brain death in 27 (12.6%) of the cases. Lazarus sign developed 
in two patients, sympathetic storm developed in 71 (33.3%) 
patients and medical intervention was performed in 14 patients. 
None of these patients died and developed acute organ dysfunc-
tion.
Our study has some limitations. First, the study was planned as 
a retrospective file review. Secondly, the data used in the study 
are only detailed observation forms belonging to our clinic, so 
the current transplant rates data do not fully reflect the actual 
rates. It is thought that the number of brain death and transplant 
percentages will be higher, especially considering the inaccessi-
ble files.
The biggest problem in managing brain death is the lack of a 
valid accepted worldwide protocol and the differences in the 

diagnosis of brain death. Recognition of brain death is a clinical 
condition that requires training and attention. It is very import-
ant to think about the diagnosis, to perform the tests leading to 
the diagnosis correctly, to make the necessary preparations 
before the tests, to apply the accepted algorithms carefully, and 
especially in cases who can be donors. The clinical situation 
expected during the follow-up should be well-known and 
correct, and timely intervention should be made. We think 
effective communication and working with the transplant unit 
will affect organ donation after the diagnosis of brain death. All 
these needs should be considered in a broad framework. Apart 
from medical approaches, the public's view of the subject 
should be discussed in detail as social and religious influences, 
and multiple approaches should be exhibited. 
We reiterate that more clinical research is needed in this area. A 
common diagnosis protocol is required to establish an environ-
ment of trust. Successful management of trained and experi-
enced teams will correct the results of public relations that do 
not allow for medically clear, legal complexity established by 
considering the dynamics of society. 
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ABSTRACT
Objective: 
Akdeniz University Faculty of Medicine is one of the important 
organ transplant centers of Türkiye. This study aimed to share 
experiences about cerebral death rate, follow-up, donor care, and 
organ donation in the adult intensive care unit (ICU).

Material And Methods:
The records of patients diagnosed with brain death in the Anesthe-
sia and Intensive Care Unit of Akdeniz University Faculty of Medi-
cine between January 2003 and December 2016 were reviewed 
retrospectively. In these records, patients' demographic characteris-
tics, admission diagnoses, intensive care coma scores, laboratory 
values, method and duration of evaluation tests, consultation times, 
and transport information are available.

Results: 
In our study, 136 (66%) male and 71 (34%) female patients were 
included. Intracranial hemorrhage was the first line in the diagnosis 
of admission. This was followed by 56 (27.05%) subarachnoid 
hemorrhage (SAH), and 42 (20.28%) intraparenchymal hemor-
rhage. Among the confirmatory tests, SPECT (single-photon 
emission computed tomography) was the first in 70 (33.81%) 
patients. Spinal reflex was observed in 27 (13.04%) patients after 
cerebral death. Two patients (0.96%) had Lazarus sign. Sympathet-
ic storms developed in 71 (34.29%) patients. Diabetes insipidus 
developed in 122 (58.93%) of the patients and all patients received 
medical treatment. Sixty-six (31.4%) of 207 brain death cases with 
detailed records donated their organs.

Conclusion: 
A common diagnostic protocol is required to create an atmosphere 
of trust in organ transplant patients. We reiterate that more clinical 
research is needed in this area.

There was no electrolyte imbalance or metabolic disorder that 
would affect the process. The patients were not under the 
influence of drugs that would affect the level of consciousness, 
and in the cases of drug exposure, the drug level was measured; 
in the cases where the drug level could not be measured, it was 
monitored five times its half-life. 
Clinical brain death was diagnosed per the national guidelines, 
requiring irreversible coma, absence of brainstem reflexes, and 
a positive apnea test in a normothermic, feverless patient.
Coma was confirmed in all patients. The absence of brain stem 
reflexes was demonstrated, and an apnea test was performed. It 
was ensured that the pH and PaCO2 values of the arterial blood 
gas sample taken before the test were within normal limits, and 
WKH� 32�� YDOXH� ZDV� ����� PP+J�� )RU� WKH� DSQHD� WHVW� WR� EH�
interpreted as positive (consistent with brain death), it was 
accepted that the patient did not have any breathing effort 
GHVSLWH�KDYLQJ�D�3D&2������PP+J�DW�WKH�HQG�RI�WKH�WHVW�DQG�DQ�
LQFUHDVH�RI�����PP+J�FRPSDUHG�WR�WKH�EDVHOLQH�YDOXH�
The waiting time was 48 hours in infants younger than two 
months, 24 hours in children older than two months and young-
er than one year, 12 hours in children over one year old, and in 
adults, while it was 24 hours in cases of cardiopulmonary resus-
citation or similar hypoxic ischemic acute cerebral injury. 
Except for the apnea test, other examinations were repeated in 
the patients who were included in the waiting period.
A second neurological examination was not expected for confir-
matory tests. The clinical diagnosis of brain death was 
confirmed by the law dated 02.01.2014 by the “Brain Death 
Physicians Board” consisting of a neurology or neurosurgery 
specialist and an anesthesiologist or intensive care specialist and 
was finalized with the signatures of at least two physicians. 
After the diagnosis, the patient's relatives were informed of the 
death by the patient's doctor, and then the organ transplant 
coordination for brain death and organ donation was reported. 
The primary doctor of patient did not participate in the organ 
donation interviews.

Statistical Analysis
The data of our study were loaded into the Statistical Package 
for the Social Sciences (SPSS Inc, Chicago, IL, USA) version 
18.0 program. Parametric data are presented as mean SD (mini-
mum-maximum) and categorical data as frequency (%).

RESULTS
 It was determined that there were 411 patients diagnosed with 
brain death in the ICU between January 2003 and December 
2016. Two hundred and four patients who did not have a 
registration form during the file scan, two patients who had a 
brain stem death, and 18 patients whose tests could not be 
completed after clinical suspicion were excluded from the study. 
A total of 207 patients' files were reviewed retrospectively. 
Demographic characteristics and hospitalization diagnoses of 
the patients are given in Table I.

Table ώ. Demographic data

In our study, there were 136 (66%) male and 71 (34%) female 
patients, and the mean age was 37.77±SD. Intracranial hemor-
rhage was the first line in the diagnosis of admission. Of these, 
56 (27.05%) were subarachnoid hemorrhage (SAH), and 42 
(20.28%) were intraparenchymal hemorrhage. Multiple injuries 
due to trauma were seen in 59 (28.50%) patients, followed by 
infarction, post-CPR, and central nervous system infections 
with 7 (3.38%) people each. Drowning was seen in 4 (1.93%), 
intoxications were in 4 (1.93%), and 5 (2.41%) were seen in 
other causes (sarcoidosis, renal transplant rejection, rectus 
sheath hematoma, lymphoma).

While GCS was 6.69 in the admission of the patients to the 
emergency department, it was observed that it decreased to 
4.65±SD in the time until ICU. Neurological examination was 
performed on all patients at the time of diagnosis. The apnea test 
was performed in all patients who met adequate conditions 
before the apnea test, but the test could not be completed in 14 
(6.7%) patients. Among the confirmatory tests, SPECT 
(single-photon emission computerized tomography) was used in 
70 (33.81%) patients, TCD (Transcranial Doppler Ultrasonog-
raphy) was used in 57 (27.53%) patients, more than one 
diagnostic method, EEG (Electroencephalography) + TCD, 
EEG + SPECT, TCD + SPECT was used in 74 (35.74%) 
patients, cerebral angiography was performed in 6 (2.89%) 
patients (Table II).
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INTRODUCTION and PURPOSE
"Brain death" is the permanent, irreversible loss of all functions 
of the brain, brain stem, and cerebellum, which are the part of 
the central nervous system that remains inside the skull (1, 2). 
The first publication on brain death was made in 1959 at the 
Paris Claude Bernard Hospital. Mollaret and Goulon described 
a new type of coma they encountered in 23 cases. These patients 
lived on mechanical ventilator support and were characterized 
by complete loss of consciousness, loss of all brainstem reflex-
es, absence of spontaneous breathing, and isoelectric electroen-
cephalography (EEG). They named this "le coma de passe" 
(beyond coma) and separated cardiorespiratory functions from 
brainstem functions (3). In the same year, Wertheimer et al. saw 
that the patients did not have respiration after the ventilator 
connections were disconnected, and they called it "death of the 

nervous system" and suggested that the ventilators could be 
stopped (4). The work of the Harvard Medical School Interim 
Board at the Massachusetts hospital was published in 1968. In 
this article, brain death was defined as the irreversible loss of all 
brain activities, including the brain stem, thus making the first 
official definition of brain death (5). Then, in 1981, the 'Presi-
dent's commission report containing the brain death guide 
allowed the standardization of the 'Death Act' (6).
Although it is widely believed that the concept of brain death 
has evolved to benefit organ transplants with the increase in 
successful organ transplants in the 1960s, however, when the 
historical process is examined, it is seen that both cases have 
different foundations and developments. While brain death is 
accompanied by developments in intensive care treatment and 
technologies; surgical techniques and immunosuppressive 
treatments come to the fore in the development of organ 
transplantation (7). Despite the advances in transplantation, one 
of the most important problems in organ transplantation today is 
the limited number of adequate donor resources and the inabili-
ty to meet the increasing number of end-stage organ failure 
patients. Especially in developing countries, the number of 
cadaveric organs has not yet been increased at the desired level, 
and therefore the necessary organs are still being sought from 
living donors (8).
This study aimed to share experiences about cerebral death rate, 
follow-up, donor care, and organ donation in the adult intensive 
care unit (ICU).

MATERIAL and METHODS
 The records of patients diagnosed with brain death in the 
Anesthesia and Intensive Care Unit of Akdeniz University 
Faculty of Medicine between January 2003 and December 2016 
were reviewed retrospectively. Patient data were obtained from 
the data processing system of our hospital and the Anesthesia 
Intensive Care observation forms. Detailed brain death detec-
tion reports are kept by the intensive care unit and archived in a 
separate place within the hospital. In these records, patients' 
demographic characteristics, admission diagnoses, intensive 
care coma scores, laboratory values, method and duration of 
evaluation tests, consultation times, and transport information 
are available. Patients who were hospitalized in the ICU and 
met the criteria for brain death as per the laws of the Republic of 
Türkiye were included in the study. Patients who did not have a 
brain death diagnosis in the file scan, who had brain stem death, 
and whose tests could not be defined were excluded from the 
study. This research complies with all the relevant national 
regulations, institutional policies and is in accordance with the 
tenets of the Helsinki Declaration, and has been approved by the 
Akdeniz Medical Faculty Ethical Committee, Akdeniz Univer-
sity. Ethics committee number is 676 and date is 15.11.2017.
In all cases, the prerequisites for the diagnosis of brain death 
were met. The diagnosis of the disease or process with the 
potential to cause cerebral death was definite in all patients. 
Structural cerebral damage was observed in the irreversible 
process, and there was no treatment for the damage caused. 
Blood pressure was normal for the age group with or without 
YDVRSUHVVRU�VXSSRUW�� V\VWROLF�EORRG�SUHVVXUH�ZDV�����PP+J��
DQG�WKH�FHQWUDO�WHPSHUDWXUH�ZDV������&�DERYH����\HDUV�RI�DJH��

Table Ϗ. Confirmatory Tests Used in the Diagnosis of Cerebral Death

Spinal reflex was observed in 27 (13.04%) patients after 
cerebral death. Two patients (0.96%) had Lazarus sign. Sympa-
thetic storms developed in 71 (34.29%) patients, and 14 
(19.71%) of these patients underwent medical intervention. 
Diabetes insipidus developed in 122 (58.93%) of the patients, 
and all patients were treated medically. Inotrope was needed in 
147 (71,04%) patients whose hemodynamic stabilization deteri-
orated during the follow-ups. Noradrenaline was started in 64 
(43.53%) of these patients (Table III).

Table ϐ. Complications Observed in Brain Death Patients

Between 2003 and 2016, 139 (33.8%) of 411 patients in total 
became organ donors, and 66 (31.4%) of 207 brain death cases 
with detailed records donated their organs. 

DISCUSSION and CONCLUSION
 Brain death is the complete and irreversible loss of brain and 
brain stem activity. It is very important that the history, exam-
ination, and neuroimaging of the brain injury be consistent with 
the irreversible catastrophic damage to the brain (9). 

When brain death diagnosed patients were examined regarding 
gender, it was seen that the male gender was prominent in the 
OLWHUDWXUH��,Q�WKH�VWXG\�RI�.DUDVX�HW�DO��WKH�UDWH�RI�PDOH�JHQGHU�
was 62%, while in the study of Battal et al., it was 72% (10,11). 
In our study, the male gender was more common with a ratio of 
66% (136) which was consistent with the literature. Aneurys-
matic subarachnoid hemorrhages, traumatic brain injury, and 
intracranial hemorrhages are the leading causes of brain death. 
While intracranial bleeding was 59.5% and cerebrovascular 
HYHQWV�ZHUH�����LQ�.DUDVX�HW�DO��VWXG\��LQ�WKH�VWXG\�RI�<RULFN�-�
et al. , this rate was approximately 80-90% (10,12). In our 
research, the three most common causes were intracerebral 

hemorrhage (49.52%), traumatic cerebral injury (28.57%), and 
intracranial mass (7.24%). 

The definition of brain death is controversial. There are no clear 
and generalized protocols for the definite brain death diagnosis. 
These tests should be reliable, specific, sensitive, and valid (13). 
In the initial evaluation, the apnea test is important in addition to 
the neurological examination. Apnea testing is an important part 
of the brain death diagnosis and is the most error-prone and 
controversial part of the examination. The patient must be 
hemodynamically stable before and during the apnea test; if not, 
the apnea test should be discontinued and an ancillary test 
should be performed instead (14). Although there is universal 
consensus that apnea testing is a requirement for the clinical 
determination of brain death in adults, prospective studies on its 
safety are lacking (15). In our study, the test was terminated in 
14 (6.7%) patients due to hemodynamic instability during the 
apnea test. Pneumothorax occurred in two patients. Tracheal 
oxygen was given to these patients. The studies reported that 
limiting the flow rate to no more than 6-8 L/min minimizes the 
risk of pneumothorax in cases where the O2 catheter method is 
used (16). In the study of Goudreau et al.(17), the complication 
rate during the apnea test was 28%; they reported that cardiac 
complications occurred in approximately one out of every four 
patients, and complications doubled if the necessary support 
was not provided before the test. In the study conducted by 
Saposnik et al., it was reported that two-thirds of the patients 
developed apnea test-related complications, 12% of these 
patients developed hypotension, 63% acidosis, and 23% hypox-
emia, and four patients experienced major complications (18). 
In the study of Ali Daneshmand et al., this rate was <2% (19). In 
our study, the rate of termination of the test due to complications 
related to the apnea test was 6.7%. The differences between 
studies are considered to be the differences in determining 
complications (19). We think that the differences between the 
studies and our study are due to the different termination 
criteria. While complications were evaluated in the first two 
studies, in our study termination of the test was accepted as a 
criterion.
Supportive tests used to confirm brain death aim to confirm the 
loss of bioelectric activity in the brain or the cessation of 
cerebral circulation (20). In our study, the diagnosis was made 
by SPECT in 70 (32.8%) patients, TCD in 57 (26.7%) patients, 
angiography in 6 (2.89%) patients, and multiple diagnostic 
methods were used in 74 (35.74%) patients. In more than one 
diagnostic method group, some patients underwent EEG and 
did not obtain satisfactory results in TCD; in this case, addition-
DO�PHWKRGV�ZHUH�XVHG��,Q�WKH�VWXG\�E\�.DUDVX�HW�DO���UDGLRORJLFDO�
imaging methods were used to support the diagnosis in 30.4% 
(23 patients) of the cases diagnosed with brain death (10). The 
99mTc -HMPAO SPECT method that we used in our study is a 
common and reliable method that requires facilities. 

In a significant majority of potential organ donors, the pituitary 
gland is compressed during brain herniation, potentially devel-
oping central diabetes insipidus. These patients have high 
hourly urine output. The development of hypernatremia and 
hypotension may be observed (21). Treatment of diabetes 

insipidus is necessary to prevent hypovolemia and hypernatre-
mia, which if left untreated can harm organ outcomes, particu-
larly liver and kidney transplant outcomes. (22). In our study, 
the rate of diabetes insipidus was 57.2%, and all patients were 
treated with desmopressin. When we look at the literature, there 
are studies with a wide range of results. Diabetes insipidus was 
found in 925 (49%) of 1878 patients diagnosed with brain death, 
and this rate was 78% in another series of 78 patients (23,24). 
Desmopressin, a synthetic vasopressin analog lacking vasopres-
sor property, was recommended as first-line treatment for diabe-
tes insipidus in 23 guidelines (23/27; 85.2%) with or without 
combined vasopressin infusion (25). In a retrospective analysis 
of 10,431 donors, the use of AVP (Arginine vasopressin) was 
associated with an increased organ healing rate. This rate is 
50.5% in those who take AVP and 35.6% in those who do not 
(20). 
In our cohort, inotropic therapy was utilized in 147 (71.04%) 
cases whose hemodynamic stabilization deteriorated during 
follow-up. Noradrenaline was administered in 64 (43.53%) of 
these patients, and dopamine was started in 58 patients. In a 
series of 247 cases by Schnuelle P  et al., dopamine was 
observed to be particularly protective in renal transplantation 
(26). Dopamine use is not recommended due to the rare occur-
rence of vasoconstriction in the use of low-dose dopamine for 
management in multi-organ donors and the lack of sufficient 
evidence for the beneficial effects of dopamine. Indeed, its use 
has been gradually replaced by norepinephrine in most 
countries worldwide (27).
An organ donor who had brain death usually has a functioning 
spinal cord and therefore, the donor may present unregulated 
sympathetic and motor spinal reflexes in response to stimula-
tion. Various studies have reported that the frequency of spinal 
reflexes in patients with cerebral death was between 30% and 
70%. Ivan examined 52 patients with brain death who had deep 
tendon reflexes (35%), plantar flexor responses (35%), and 
abdominal reflexes (40%) (28). Another study showed the 
presence of deep tendon reflexes in the upper extremity in 31 
and the lower extremity in 24 of 63 patients with brain death. 
Withdrawal response was observed in the lower extremities in 
50 patients, and arm and forearm pronation in response to exten-
sion and cutaneous stimulation in 21 patients (29). Saposnik et 
al. reported this response as 39% in their study and most 
frequently observed myoclonus and similar movements in the 
fingers (30). In our cohort, spinal reflex was observed after 
brain death in 27 (12.6%) of the cases. Lazarus sign developed 
in two patients, sympathetic storm developed in 71 (33.3%) 
patients and medical intervention was performed in 14 patients. 
None of these patients died and developed acute organ dysfunc-
tion.
Our study has some limitations. First, the study was planned as 
a retrospective file review. Secondly, the data used in the study 
are only detailed observation forms belonging to our clinic, so 
the current transplant rates data do not fully reflect the actual 
rates. It is thought that the number of brain death and transplant 
percentages will be higher, especially considering the inaccessi-
ble files.
The biggest problem in managing brain death is the lack of a 
valid accepted worldwide protocol and the differences in the 

diagnosis of brain death. Recognition of brain death is a clinical 
condition that requires training and attention. It is very import-
ant to think about the diagnosis, to perform the tests leading to 
the diagnosis correctly, to make the necessary preparations 
before the tests, to apply the accepted algorithms carefully, and 
especially in cases who can be donors. The clinical situation 
expected during the follow-up should be well-known and 
correct, and timely intervention should be made. We think 
effective communication and working with the transplant unit 
will affect organ donation after the diagnosis of brain death. All 
these needs should be considered in a broad framework. Apart 
from medical approaches, the public's view of the subject 
should be discussed in detail as social and religious influences, 
and multiple approaches should be exhibited. 
We reiterate that more clinical research is needed in this area. A 
common diagnosis protocol is required to establish an environ-
ment of trust. Successful management of trained and experi-
enced teams will correct the results of public relations that do 
not allow for medically clear, legal complexity established by 
considering the dynamics of society. 
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ABSTRACT
Objective: 
Akdeniz University Faculty of Medicine is one of the important 
organ transplant centers of Türkiye. This study aimed to share 
experiences about cerebral death rate, follow-up, donor care, and 
organ donation in the adult intensive care unit (ICU).

Material And Methods:
The records of patients diagnosed with brain death in the Anesthe-
sia and Intensive Care Unit of Akdeniz University Faculty of Medi-
cine between January 2003 and December 2016 were reviewed 
retrospectively. In these records, patients' demographic characteris-
tics, admission diagnoses, intensive care coma scores, laboratory 
values, method and duration of evaluation tests, consultation times, 
and transport information are available.

Results: 
In our study, 136 (66%) male and 71 (34%) female patients were 
included. Intracranial hemorrhage was the first line in the diagnosis 
of admission. This was followed by 56 (27.05%) subarachnoid 
hemorrhage (SAH), and 42 (20.28%) intraparenchymal hemor-
rhage. Among the confirmatory tests, SPECT (single-photon 
emission computed tomography) was the first in 70 (33.81%) 
patients. Spinal reflex was observed in 27 (13.04%) patients after 
cerebral death. Two patients (0.96%) had Lazarus sign. Sympathet-
ic storms developed in 71 (34.29%) patients. Diabetes insipidus 
developed in 122 (58.93%) of the patients and all patients received 
medical treatment. Sixty-six (31.4%) of 207 brain death cases with 
detailed records donated their organs.

Conclusion: 
A common diagnostic protocol is required to create an atmosphere 
of trust in organ transplant patients. We reiterate that more clinical 
research is needed in this area.

There was no electrolyte imbalance or metabolic disorder that 
would affect the process. The patients were not under the 
influence of drugs that would affect the level of consciousness, 
and in the cases of drug exposure, the drug level was measured; 
in the cases where the drug level could not be measured, it was 
monitored five times its half-life. 
Clinical brain death was diagnosed per the national guidelines, 
requiring irreversible coma, absence of brainstem reflexes, and 
a positive apnea test in a normothermic, feverless patient.
Coma was confirmed in all patients. The absence of brain stem 
reflexes was demonstrated, and an apnea test was performed. It 
was ensured that the pH and PaCO2 values of the arterial blood 
gas sample taken before the test were within normal limits, and 
WKH� 32�� YDOXH� ZDV� ����� PP+J�� )RU� WKH� DSQHD� WHVW� WR� EH�
interpreted as positive (consistent with brain death), it was 
accepted that the patient did not have any breathing effort 
GHVSLWH�KDYLQJ�D�3D&2������PP+J�DW�WKH�HQG�RI�WKH�WHVW�DQG�DQ�
LQFUHDVH�RI�����PP+J�FRPSDUHG�WR�WKH�EDVHOLQH�YDOXH�
The waiting time was 48 hours in infants younger than two 
months, 24 hours in children older than two months and young-
er than one year, 12 hours in children over one year old, and in 
adults, while it was 24 hours in cases of cardiopulmonary resus-
citation or similar hypoxic ischemic acute cerebral injury. 
Except for the apnea test, other examinations were repeated in 
the patients who were included in the waiting period.
A second neurological examination was not expected for confir-
matory tests. The clinical diagnosis of brain death was 
confirmed by the law dated 02.01.2014 by the “Brain Death 
Physicians Board” consisting of a neurology or neurosurgery 
specialist and an anesthesiologist or intensive care specialist and 
was finalized with the signatures of at least two physicians. 
After the diagnosis, the patient's relatives were informed of the 
death by the patient's doctor, and then the organ transplant 
coordination for brain death and organ donation was reported. 
The primary doctor of patient did not participate in the organ 
donation interviews.

Statistical Analysis
The data of our study were loaded into the Statistical Package 
for the Social Sciences (SPSS Inc, Chicago, IL, USA) version 
18.0 program. Parametric data are presented as mean SD (mini-
mum-maximum) and categorical data as frequency (%).

RESULTS
 It was determined that there were 411 patients diagnosed with 
brain death in the ICU between January 2003 and December 
2016. Two hundred and four patients who did not have a 
registration form during the file scan, two patients who had a 
brain stem death, and 18 patients whose tests could not be 
completed after clinical suspicion were excluded from the study. 
A total of 207 patients' files were reviewed retrospectively. 
Demographic characteristics and hospitalization diagnoses of 
the patients are given in Table I.

Table ώ. Demographic data

In our study, there were 136 (66%) male and 71 (34%) female 
patients, and the mean age was 37.77±SD. Intracranial hemor-
rhage was the first line in the diagnosis of admission. Of these, 
56 (27.05%) were subarachnoid hemorrhage (SAH), and 42 
(20.28%) were intraparenchymal hemorrhage. Multiple injuries 
due to trauma were seen in 59 (28.50%) patients, followed by 
infarction, post-CPR, and central nervous system infections 
with 7 (3.38%) people each. Drowning was seen in 4 (1.93%), 
intoxications were in 4 (1.93%), and 5 (2.41%) were seen in 
other causes (sarcoidosis, renal transplant rejection, rectus 
sheath hematoma, lymphoma).

While GCS was 6.69 in the admission of the patients to the 
emergency department, it was observed that it decreased to 
4.65±SD in the time until ICU. Neurological examination was 
performed on all patients at the time of diagnosis. The apnea test 
was performed in all patients who met adequate conditions 
before the apnea test, but the test could not be completed in 14 
(6.7%) patients. Among the confirmatory tests, SPECT 
(single-photon emission computerized tomography) was used in 
70 (33.81%) patients, TCD (Transcranial Doppler Ultrasonog-
raphy) was used in 57 (27.53%) patients, more than one 
diagnostic method, EEG (Electroencephalography) + TCD, 
EEG + SPECT, TCD + SPECT was used in 74 (35.74%) 
patients, cerebral angiography was performed in 6 (2.89%) 
patients (Table II).
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INTRODUCTION and PURPOSE
"Brain death" is the permanent, irreversible loss of all functions 
of the brain, brain stem, and cerebellum, which are the part of 
the central nervous system that remains inside the skull (1, 2). 
The first publication on brain death was made in 1959 at the 
Paris Claude Bernard Hospital. Mollaret and Goulon described 
a new type of coma they encountered in 23 cases. These patients 
lived on mechanical ventilator support and were characterized 
by complete loss of consciousness, loss of all brainstem reflex-
es, absence of spontaneous breathing, and isoelectric electroen-
cephalography (EEG). They named this "le coma de passe" 
(beyond coma) and separated cardiorespiratory functions from 
brainstem functions (3). In the same year, Wertheimer et al. saw 
that the patients did not have respiration after the ventilator 
connections were disconnected, and they called it "death of the 

nervous system" and suggested that the ventilators could be 
stopped (4). The work of the Harvard Medical School Interim 
Board at the Massachusetts hospital was published in 1968. In 
this article, brain death was defined as the irreversible loss of all 
brain activities, including the brain stem, thus making the first 
official definition of brain death (5). Then, in 1981, the 'Presi-
dent's commission report containing the brain death guide 
allowed the standardization of the 'Death Act' (6).
Although it is widely believed that the concept of brain death 
has evolved to benefit organ transplants with the increase in 
successful organ transplants in the 1960s, however, when the 
historical process is examined, it is seen that both cases have 
different foundations and developments. While brain death is 
accompanied by developments in intensive care treatment and 
technologies; surgical techniques and immunosuppressive 
treatments come to the fore in the development of organ 
transplantation (7). Despite the advances in transplantation, one 
of the most important problems in organ transplantation today is 
the limited number of adequate donor resources and the inabili-
ty to meet the increasing number of end-stage organ failure 
patients. Especially in developing countries, the number of 
cadaveric organs has not yet been increased at the desired level, 
and therefore the necessary organs are still being sought from 
living donors (8).
This study aimed to share experiences about cerebral death rate, 
follow-up, donor care, and organ donation in the adult intensive 
care unit (ICU).

MATERIAL and METHODS
 The records of patients diagnosed with brain death in the 
Anesthesia and Intensive Care Unit of Akdeniz University 
Faculty of Medicine between January 2003 and December 2016 
were reviewed retrospectively. Patient data were obtained from 
the data processing system of our hospital and the Anesthesia 
Intensive Care observation forms. Detailed brain death detec-
tion reports are kept by the intensive care unit and archived in a 
separate place within the hospital. In these records, patients' 
demographic characteristics, admission diagnoses, intensive 
care coma scores, laboratory values, method and duration of 
evaluation tests, consultation times, and transport information 
are available. Patients who were hospitalized in the ICU and 
met the criteria for brain death as per the laws of the Republic of 
Türkiye were included in the study. Patients who did not have a 
brain death diagnosis in the file scan, who had brain stem death, 
and whose tests could not be defined were excluded from the 
study. This research complies with all the relevant national 
regulations, institutional policies and is in accordance with the 
tenets of the Helsinki Declaration, and has been approved by the 
Akdeniz Medical Faculty Ethical Committee, Akdeniz Univer-
sity. Ethics committee number is 676 and date is 15.11.2017.
In all cases, the prerequisites for the diagnosis of brain death 
were met. The diagnosis of the disease or process with the 
potential to cause cerebral death was definite in all patients. 
Structural cerebral damage was observed in the irreversible 
process, and there was no treatment for the damage caused. 
Blood pressure was normal for the age group with or without 
YDVRSUHVVRU�VXSSRUW�� V\VWROLF�EORRG�SUHVVXUH�ZDV�����PP+J��
DQG�WKH�FHQWUDO�WHPSHUDWXUH�ZDV������&�DERYH����\HDUV�RI�DJH��
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Table Ϗ. Confirmatory Tests Used in the Diagnosis of Cerebral Death

Spinal reflex was observed in 27 (13.04%) patients after 
cerebral death. Two patients (0.96%) had Lazarus sign. Sympa-
thetic storms developed in 71 (34.29%) patients, and 14 
(19.71%) of these patients underwent medical intervention. 
Diabetes insipidus developed in 122 (58.93%) of the patients, 
and all patients were treated medically. Inotrope was needed in 
147 (71,04%) patients whose hemodynamic stabilization deteri-
orated during the follow-ups. Noradrenaline was started in 64 
(43.53%) of these patients (Table III).

Table ϐ. Complications Observed in Brain Death Patients

Between 2003 and 2016, 139 (33.8%) of 411 patients in total 
became organ donors, and 66 (31.4%) of 207 brain death cases 
with detailed records donated their organs. 

DISCUSSION and CONCLUSION
 Brain death is the complete and irreversible loss of brain and 
brain stem activity. It is very important that the history, exam-
ination, and neuroimaging of the brain injury be consistent with 
the irreversible catastrophic damage to the brain (9). 

When brain death diagnosed patients were examined regarding 
gender, it was seen that the male gender was prominent in the 
OLWHUDWXUH��,Q�WKH�VWXG\�RI�.DUDVX�HW�DO��WKH�UDWH�RI�PDOH�JHQGHU�
was 62%, while in the study of Battal et al., it was 72% (10,11). 
In our study, the male gender was more common with a ratio of 
66% (136) which was consistent with the literature. Aneurys-
matic subarachnoid hemorrhages, traumatic brain injury, and 
intracranial hemorrhages are the leading causes of brain death. 
While intracranial bleeding was 59.5% and cerebrovascular 
HYHQWV�ZHUH�����LQ�.DUDVX�HW�DO��VWXG\��LQ�WKH�VWXG\�RI�<RULFN�-�
et al. , this rate was approximately 80-90% (10,12). In our 
research, the three most common causes were intracerebral 

hemorrhage (49.52%), traumatic cerebral injury (28.57%), and 
intracranial mass (7.24%). 

The definition of brain death is controversial. There are no clear 
and generalized protocols for the definite brain death diagnosis. 
These tests should be reliable, specific, sensitive, and valid (13). 
In the initial evaluation, the apnea test is important in addition to 
the neurological examination. Apnea testing is an important part 
of the brain death diagnosis and is the most error-prone and 
controversial part of the examination. The patient must be 
hemodynamically stable before and during the apnea test; if not, 
the apnea test should be discontinued and an ancillary test 
should be performed instead (14). Although there is universal 
consensus that apnea testing is a requirement for the clinical 
determination of brain death in adults, prospective studies on its 
safety are lacking (15). In our study, the test was terminated in 
14 (6.7%) patients due to hemodynamic instability during the 
apnea test. Pneumothorax occurred in two patients. Tracheal 
oxygen was given to these patients. The studies reported that 
limiting the flow rate to no more than 6-8 L/min minimizes the 
risk of pneumothorax in cases where the O2 catheter method is 
used (16). In the study of Goudreau et al.(17), the complication 
rate during the apnea test was 28%; they reported that cardiac 
complications occurred in approximately one out of every four 
patients, and complications doubled if the necessary support 
was not provided before the test. In the study conducted by 
Saposnik et al., it was reported that two-thirds of the patients 
developed apnea test-related complications, 12% of these 
patients developed hypotension, 63% acidosis, and 23% hypox-
emia, and four patients experienced major complications (18). 
In the study of Ali Daneshmand et al., this rate was <2% (19). In 
our study, the rate of termination of the test due to complications 
related to the apnea test was 6.7%. The differences between 
studies are considered to be the differences in determining 
complications (19). We think that the differences between the 
studies and our study are due to the different termination 
criteria. While complications were evaluated in the first two 
studies, in our study termination of the test was accepted as a 
criterion.
Supportive tests used to confirm brain death aim to confirm the 
loss of bioelectric activity in the brain or the cessation of 
cerebral circulation (20). In our study, the diagnosis was made 
by SPECT in 70 (32.8%) patients, TCD in 57 (26.7%) patients, 
angiography in 6 (2.89%) patients, and multiple diagnostic 
methods were used in 74 (35.74%) patients. In more than one 
diagnostic method group, some patients underwent EEG and 
did not obtain satisfactory results in TCD; in this case, addition-
DO�PHWKRGV�ZHUH�XVHG��,Q�WKH�VWXG\�E\�.DUDVX�HW�DO���UDGLRORJLFDO�
imaging methods were used to support the diagnosis in 30.4% 
(23 patients) of the cases diagnosed with brain death (10). The 
99mTc -HMPAO SPECT method that we used in our study is a 
common and reliable method that requires facilities. 

In a significant majority of potential organ donors, the pituitary 
gland is compressed during brain herniation, potentially devel-
oping central diabetes insipidus. These patients have high 
hourly urine output. The development of hypernatremia and 
hypotension may be observed (21). Treatment of diabetes 

insipidus is necessary to prevent hypovolemia and hypernatre-
mia, which if left untreated can harm organ outcomes, particu-
larly liver and kidney transplant outcomes. (22). In our study, 
the rate of diabetes insipidus was 57.2%, and all patients were 
treated with desmopressin. When we look at the literature, there 
are studies with a wide range of results. Diabetes insipidus was 
found in 925 (49%) of 1878 patients diagnosed with brain death, 
and this rate was 78% in another series of 78 patients (23,24). 
Desmopressin, a synthetic vasopressin analog lacking vasopres-
sor property, was recommended as first-line treatment for diabe-
tes insipidus in 23 guidelines (23/27; 85.2%) with or without 
combined vasopressin infusion (25). In a retrospective analysis 
of 10,431 donors, the use of AVP (Arginine vasopressin) was 
associated with an increased organ healing rate. This rate is 
50.5% in those who take AVP and 35.6% in those who do not 
(20). 
In our cohort, inotropic therapy was utilized in 147 (71.04%) 
cases whose hemodynamic stabilization deteriorated during 
follow-up. Noradrenaline was administered in 64 (43.53%) of 
these patients, and dopamine was started in 58 patients. In a 
series of 247 cases by Schnuelle P  et al., dopamine was 
observed to be particularly protective in renal transplantation 
(26). Dopamine use is not recommended due to the rare occur-
rence of vasoconstriction in the use of low-dose dopamine for 
management in multi-organ donors and the lack of sufficient 
evidence for the beneficial effects of dopamine. Indeed, its use 
has been gradually replaced by norepinephrine in most 
countries worldwide (27).
An organ donor who had brain death usually has a functioning 
spinal cord and therefore, the donor may present unregulated 
sympathetic and motor spinal reflexes in response to stimula-
tion. Various studies have reported that the frequency of spinal 
reflexes in patients with cerebral death was between 30% and 
70%. Ivan examined 52 patients with brain death who had deep 
tendon reflexes (35%), plantar flexor responses (35%), and 
abdominal reflexes (40%) (28). Another study showed the 
presence of deep tendon reflexes in the upper extremity in 31 
and the lower extremity in 24 of 63 patients with brain death. 
Withdrawal response was observed in the lower extremities in 
50 patients, and arm and forearm pronation in response to exten-
sion and cutaneous stimulation in 21 patients (29). Saposnik et 
al. reported this response as 39% in their study and most 
frequently observed myoclonus and similar movements in the 
fingers (30). In our cohort, spinal reflex was observed after 
brain death in 27 (12.6%) of the cases. Lazarus sign developed 
in two patients, sympathetic storm developed in 71 (33.3%) 
patients and medical intervention was performed in 14 patients. 
None of these patients died and developed acute organ dysfunc-
tion.
Our study has some limitations. First, the study was planned as 
a retrospective file review. Secondly, the data used in the study 
are only detailed observation forms belonging to our clinic, so 
the current transplant rates data do not fully reflect the actual 
rates. It is thought that the number of brain death and transplant 
percentages will be higher, especially considering the inaccessi-
ble files.
The biggest problem in managing brain death is the lack of a 
valid accepted worldwide protocol and the differences in the 

diagnosis of brain death. Recognition of brain death is a clinical 
condition that requires training and attention. It is very import-
ant to think about the diagnosis, to perform the tests leading to 
the diagnosis correctly, to make the necessary preparations 
before the tests, to apply the accepted algorithms carefully, and 
especially in cases who can be donors. The clinical situation 
expected during the follow-up should be well-known and 
correct, and timely intervention should be made. We think 
effective communication and working with the transplant unit 
will affect organ donation after the diagnosis of brain death. All 
these needs should be considered in a broad framework. Apart 
from medical approaches, the public's view of the subject 
should be discussed in detail as social and religious influences, 
and multiple approaches should be exhibited. 
We reiterate that more clinical research is needed in this area. A 
common diagnosis protocol is required to establish an environ-
ment of trust. Successful management of trained and experi-
enced teams will correct the results of public relations that do 
not allow for medically clear, legal complexity established by 
considering the dynamics of society. 
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ABSTRACT
Objective: 
Akdeniz University Faculty of Medicine is one of the important 
organ transplant centers of Türkiye. This study aimed to share 
experiences about cerebral death rate, follow-up, donor care, and 
organ donation in the adult intensive care unit (ICU).

Material And Methods:
The records of patients diagnosed with brain death in the Anesthe-
sia and Intensive Care Unit of Akdeniz University Faculty of Medi-
cine between January 2003 and December 2016 were reviewed 
retrospectively. In these records, patients' demographic characteris-
tics, admission diagnoses, intensive care coma scores, laboratory 
values, method and duration of evaluation tests, consultation times, 
and transport information are available.

Results: 
In our study, 136 (66%) male and 71 (34%) female patients were 
included. Intracranial hemorrhage was the first line in the diagnosis 
of admission. This was followed by 56 (27.05%) subarachnoid 
hemorrhage (SAH), and 42 (20.28%) intraparenchymal hemor-
rhage. Among the confirmatory tests, SPECT (single-photon 
emission computed tomography) was the first in 70 (33.81%) 
patients. Spinal reflex was observed in 27 (13.04%) patients after 
cerebral death. Two patients (0.96%) had Lazarus sign. Sympathet-
ic storms developed in 71 (34.29%) patients. Diabetes insipidus 
developed in 122 (58.93%) of the patients and all patients received 
medical treatment. Sixty-six (31.4%) of 207 brain death cases with 
detailed records donated their organs.

Conclusion: 
A common diagnostic protocol is required to create an atmosphere 
of trust in organ transplant patients. We reiterate that more clinical 
research is needed in this area.

There was no electrolyte imbalance or metabolic disorder that 
would affect the process. The patients were not under the 
influence of drugs that would affect the level of consciousness, 
and in the cases of drug exposure, the drug level was measured; 
in the cases where the drug level could not be measured, it was 
monitored five times its half-life. 
Clinical brain death was diagnosed per the national guidelines, 
requiring irreversible coma, absence of brainstem reflexes, and 
a positive apnea test in a normothermic, feverless patient.
Coma was confirmed in all patients. The absence of brain stem 
reflexes was demonstrated, and an apnea test was performed. It 
was ensured that the pH and PaCO2 values of the arterial blood 
gas sample taken before the test were within normal limits, and 
WKH� 32�� YDOXH� ZDV� ����� PP+J�� )RU� WKH� DSQHD� WHVW� WR� EH�
interpreted as positive (consistent with brain death), it was 
accepted that the patient did not have any breathing effort 
GHVSLWH�KDYLQJ�D�3D&2������PP+J�DW�WKH�HQG�RI�WKH�WHVW�DQG�DQ�
LQFUHDVH�RI�����PP+J�FRPSDUHG�WR�WKH�EDVHOLQH�YDOXH�
The waiting time was 48 hours in infants younger than two 
months, 24 hours in children older than two months and young-
er than one year, 12 hours in children over one year old, and in 
adults, while it was 24 hours in cases of cardiopulmonary resus-
citation or similar hypoxic ischemic acute cerebral injury. 
Except for the apnea test, other examinations were repeated in 
the patients who were included in the waiting period.
A second neurological examination was not expected for confir-
matory tests. The clinical diagnosis of brain death was 
confirmed by the law dated 02.01.2014 by the “Brain Death 
Physicians Board” consisting of a neurology or neurosurgery 
specialist and an anesthesiologist or intensive care specialist and 
was finalized with the signatures of at least two physicians. 
After the diagnosis, the patient's relatives were informed of the 
death by the patient's doctor, and then the organ transplant 
coordination for brain death and organ donation was reported. 
The primary doctor of patient did not participate in the organ 
donation interviews.

Statistical Analysis
The data of our study were loaded into the Statistical Package 
for the Social Sciences (SPSS Inc, Chicago, IL, USA) version 
18.0 program. Parametric data are presented as mean SD (mini-
mum-maximum) and categorical data as frequency (%).

RESULTS
 It was determined that there were 411 patients diagnosed with 
brain death in the ICU between January 2003 and December 
2016. Two hundred and four patients who did not have a 
registration form during the file scan, two patients who had a 
brain stem death, and 18 patients whose tests could not be 
completed after clinical suspicion were excluded from the study. 
A total of 207 patients' files were reviewed retrospectively. 
Demographic characteristics and hospitalization diagnoses of 
the patients are given in Table I.

Table ώ. Demographic data

In our study, there were 136 (66%) male and 71 (34%) female 
patients, and the mean age was 37.77±SD. Intracranial hemor-
rhage was the first line in the diagnosis of admission. Of these, 
56 (27.05%) were subarachnoid hemorrhage (SAH), and 42 
(20.28%) were intraparenchymal hemorrhage. Multiple injuries 
due to trauma were seen in 59 (28.50%) patients, followed by 
infarction, post-CPR, and central nervous system infections 
with 7 (3.38%) people each. Drowning was seen in 4 (1.93%), 
intoxications were in 4 (1.93%), and 5 (2.41%) were seen in 
other causes (sarcoidosis, renal transplant rejection, rectus 
sheath hematoma, lymphoma).

While GCS was 6.69 in the admission of the patients to the 
emergency department, it was observed that it decreased to 
4.65±SD in the time until ICU. Neurological examination was 
performed on all patients at the time of diagnosis. The apnea test 
was performed in all patients who met adequate conditions 
before the apnea test, but the test could not be completed in 14 
(6.7%) patients. Among the confirmatory tests, SPECT 
(single-photon emission computerized tomography) was used in 
70 (33.81%) patients, TCD (Transcranial Doppler Ultrasonog-
raphy) was used in 57 (27.53%) patients, more than one 
diagnostic method, EEG (Electroencephalography) + TCD, 
EEG + SPECT, TCD + SPECT was used in 74 (35.74%) 
patients, cerebral angiography was performed in 6 (2.89%) 
patients (Table II).
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INTRODUCTION and PURPOSE
"Brain death" is the permanent, irreversible loss of all functions 
of the brain, brain stem, and cerebellum, which are the part of 
the central nervous system that remains inside the skull (1, 2). 
The first publication on brain death was made in 1959 at the 
Paris Claude Bernard Hospital. Mollaret and Goulon described 
a new type of coma they encountered in 23 cases. These patients 
lived on mechanical ventilator support and were characterized 
by complete loss of consciousness, loss of all brainstem reflex-
es, absence of spontaneous breathing, and isoelectric electroen-
cephalography (EEG). They named this "le coma de passe" 
(beyond coma) and separated cardiorespiratory functions from 
brainstem functions (3). In the same year, Wertheimer et al. saw 
that the patients did not have respiration after the ventilator 
connections were disconnected, and they called it "death of the 

nervous system" and suggested that the ventilators could be 
stopped (4). The work of the Harvard Medical School Interim 
Board at the Massachusetts hospital was published in 1968. In 
this article, brain death was defined as the irreversible loss of all 
brain activities, including the brain stem, thus making the first 
official definition of brain death (5). Then, in 1981, the 'Presi-
dent's commission report containing the brain death guide 
allowed the standardization of the 'Death Act' (6).
Although it is widely believed that the concept of brain death 
has evolved to benefit organ transplants with the increase in 
successful organ transplants in the 1960s, however, when the 
historical process is examined, it is seen that both cases have 
different foundations and developments. While brain death is 
accompanied by developments in intensive care treatment and 
technologies; surgical techniques and immunosuppressive 
treatments come to the fore in the development of organ 
transplantation (7). Despite the advances in transplantation, one 
of the most important problems in organ transplantation today is 
the limited number of adequate donor resources and the inabili-
ty to meet the increasing number of end-stage organ failure 
patients. Especially in developing countries, the number of 
cadaveric organs has not yet been increased at the desired level, 
and therefore the necessary organs are still being sought from 
living donors (8).
This study aimed to share experiences about cerebral death rate, 
follow-up, donor care, and organ donation in the adult intensive 
care unit (ICU).

MATERIAL and METHODS
 The records of patients diagnosed with brain death in the 
Anesthesia and Intensive Care Unit of Akdeniz University 
Faculty of Medicine between January 2003 and December 2016 
were reviewed retrospectively. Patient data were obtained from 
the data processing system of our hospital and the Anesthesia 
Intensive Care observation forms. Detailed brain death detec-
tion reports are kept by the intensive care unit and archived in a 
separate place within the hospital. In these records, patients' 
demographic characteristics, admission diagnoses, intensive 
care coma scores, laboratory values, method and duration of 
evaluation tests, consultation times, and transport information 
are available. Patients who were hospitalized in the ICU and 
met the criteria for brain death as per the laws of the Republic of 
Türkiye were included in the study. Patients who did not have a 
brain death diagnosis in the file scan, who had brain stem death, 
and whose tests could not be defined were excluded from the 
study. This research complies with all the relevant national 
regulations, institutional policies and is in accordance with the 
tenets of the Helsinki Declaration, and has been approved by the 
Akdeniz Medical Faculty Ethical Committee, Akdeniz Univer-
sity. Ethics committee number is 676 and date is 15.11.2017.
In all cases, the prerequisites for the diagnosis of brain death 
were met. The diagnosis of the disease or process with the 
potential to cause cerebral death was definite in all patients. 
Structural cerebral damage was observed in the irreversible 
process, and there was no treatment for the damage caused. 
Blood pressure was normal for the age group with or without 
YDVRSUHVVRU�VXSSRUW�� V\VWROLF�EORRG�SUHVVXUH�ZDV�����PP+J��
DQG�WKH�FHQWUDO�WHPSHUDWXUH�ZDV������&�DERYH����\HDUV�RI�DJH��

Table Ϗ. Confirmatory Tests Used in the Diagnosis of Cerebral Death

Spinal reflex was observed in 27 (13.04%) patients after 
cerebral death. Two patients (0.96%) had Lazarus sign. Sympa-
thetic storms developed in 71 (34.29%) patients, and 14 
(19.71%) of these patients underwent medical intervention. 
Diabetes insipidus developed in 122 (58.93%) of the patients, 
and all patients were treated medically. Inotrope was needed in 
147 (71,04%) patients whose hemodynamic stabilization deteri-
orated during the follow-ups. Noradrenaline was started in 64 
(43.53%) of these patients (Table III).

Table ϐ. Complications Observed in Brain Death Patients

Between 2003 and 2016, 139 (33.8%) of 411 patients in total 
became organ donors, and 66 (31.4%) of 207 brain death cases 
with detailed records donated their organs. 

DISCUSSION and CONCLUSION
 Brain death is the complete and irreversible loss of brain and 
brain stem activity. It is very important that the history, exam-
ination, and neuroimaging of the brain injury be consistent with 
the irreversible catastrophic damage to the brain (9). 

When brain death diagnosed patients were examined regarding 
gender, it was seen that the male gender was prominent in the 
OLWHUDWXUH��,Q�WKH�VWXG\�RI�.DUDVX�HW�DO��WKH�UDWH�RI�PDOH�JHQGHU�
was 62%, while in the study of Battal et al., it was 72% (10,11). 
In our study, the male gender was more common with a ratio of 
66% (136) which was consistent with the literature. Aneurys-
matic subarachnoid hemorrhages, traumatic brain injury, and 
intracranial hemorrhages are the leading causes of brain death. 
While intracranial bleeding was 59.5% and cerebrovascular 
HYHQWV�ZHUH�����LQ�.DUDVX�HW�DO��VWXG\��LQ�WKH�VWXG\�RI�<RULFN�-�
et al. , this rate was approximately 80-90% (10,12). In our 
research, the three most common causes were intracerebral 

hemorrhage (49.52%), traumatic cerebral injury (28.57%), and 
intracranial mass (7.24%). 

The definition of brain death is controversial. There are no clear 
and generalized protocols for the definite brain death diagnosis. 
These tests should be reliable, specific, sensitive, and valid (13). 
In the initial evaluation, the apnea test is important in addition to 
the neurological examination. Apnea testing is an important part 
of the brain death diagnosis and is the most error-prone and 
controversial part of the examination. The patient must be 
hemodynamically stable before and during the apnea test; if not, 
the apnea test should be discontinued and an ancillary test 
should be performed instead (14). Although there is universal 
consensus that apnea testing is a requirement for the clinical 
determination of brain death in adults, prospective studies on its 
safety are lacking (15). In our study, the test was terminated in 
14 (6.7%) patients due to hemodynamic instability during the 
apnea test. Pneumothorax occurred in two patients. Tracheal 
oxygen was given to these patients. The studies reported that 
limiting the flow rate to no more than 6-8 L/min minimizes the 
risk of pneumothorax in cases where the O2 catheter method is 
used (16). In the study of Goudreau et al.(17), the complication 
rate during the apnea test was 28%; they reported that cardiac 
complications occurred in approximately one out of every four 
patients, and complications doubled if the necessary support 
was not provided before the test. In the study conducted by 
Saposnik et al., it was reported that two-thirds of the patients 
developed apnea test-related complications, 12% of these 
patients developed hypotension, 63% acidosis, and 23% hypox-
emia, and four patients experienced major complications (18). 
In the study of Ali Daneshmand et al., this rate was <2% (19). In 
our study, the rate of termination of the test due to complications 
related to the apnea test was 6.7%. The differences between 
studies are considered to be the differences in determining 
complications (19). We think that the differences between the 
studies and our study are due to the different termination 
criteria. While complications were evaluated in the first two 
studies, in our study termination of the test was accepted as a 
criterion.
Supportive tests used to confirm brain death aim to confirm the 
loss of bioelectric activity in the brain or the cessation of 
cerebral circulation (20). In our study, the diagnosis was made 
by SPECT in 70 (32.8%) patients, TCD in 57 (26.7%) patients, 
angiography in 6 (2.89%) patients, and multiple diagnostic 
methods were used in 74 (35.74%) patients. In more than one 
diagnostic method group, some patients underwent EEG and 
did not obtain satisfactory results in TCD; in this case, addition-
DO�PHWKRGV�ZHUH�XVHG��,Q�WKH�VWXG\�E\�.DUDVX�HW�DO���UDGLRORJLFDO�
imaging methods were used to support the diagnosis in 30.4% 
(23 patients) of the cases diagnosed with brain death (10). The 
99mTc -HMPAO SPECT method that we used in our study is a 
common and reliable method that requires facilities. 

In a significant majority of potential organ donors, the pituitary 
gland is compressed during brain herniation, potentially devel-
oping central diabetes insipidus. These patients have high 
hourly urine output. The development of hypernatremia and 
hypotension may be observed (21). Treatment of diabetes 

insipidus is necessary to prevent hypovolemia and hypernatre-
mia, which if left untreated can harm organ outcomes, particu-
larly liver and kidney transplant outcomes. (22). In our study, 
the rate of diabetes insipidus was 57.2%, and all patients were 
treated with desmopressin. When we look at the literature, there 
are studies with a wide range of results. Diabetes insipidus was 
found in 925 (49%) of 1878 patients diagnosed with brain death, 
and this rate was 78% in another series of 78 patients (23,24). 
Desmopressin, a synthetic vasopressin analog lacking vasopres-
sor property, was recommended as first-line treatment for diabe-
tes insipidus in 23 guidelines (23/27; 85.2%) with or without 
combined vasopressin infusion (25). In a retrospective analysis 
of 10,431 donors, the use of AVP (Arginine vasopressin) was 
associated with an increased organ healing rate. This rate is 
50.5% in those who take AVP and 35.6% in those who do not 
(20). 
In our cohort, inotropic therapy was utilized in 147 (71.04%) 
cases whose hemodynamic stabilization deteriorated during 
follow-up. Noradrenaline was administered in 64 (43.53%) of 
these patients, and dopamine was started in 58 patients. In a 
series of 247 cases by Schnuelle P  et al., dopamine was 
observed to be particularly protective in renal transplantation 
(26). Dopamine use is not recommended due to the rare occur-
rence of vasoconstriction in the use of low-dose dopamine for 
management in multi-organ donors and the lack of sufficient 
evidence for the beneficial effects of dopamine. Indeed, its use 
has been gradually replaced by norepinephrine in most 
countries worldwide (27).
An organ donor who had brain death usually has a functioning 
spinal cord and therefore, the donor may present unregulated 
sympathetic and motor spinal reflexes in response to stimula-
tion. Various studies have reported that the frequency of spinal 
reflexes in patients with cerebral death was between 30% and 
70%. Ivan examined 52 patients with brain death who had deep 
tendon reflexes (35%), plantar flexor responses (35%), and 
abdominal reflexes (40%) (28). Another study showed the 
presence of deep tendon reflexes in the upper extremity in 31 
and the lower extremity in 24 of 63 patients with brain death. 
Withdrawal response was observed in the lower extremities in 
50 patients, and arm and forearm pronation in response to exten-
sion and cutaneous stimulation in 21 patients (29). Saposnik et 
al. reported this response as 39% in their study and most 
frequently observed myoclonus and similar movements in the 
fingers (30). In our cohort, spinal reflex was observed after 
brain death in 27 (12.6%) of the cases. Lazarus sign developed 
in two patients, sympathetic storm developed in 71 (33.3%) 
patients and medical intervention was performed in 14 patients. 
None of these patients died and developed acute organ dysfunc-
tion.
Our study has some limitations. First, the study was planned as 
a retrospective file review. Secondly, the data used in the study 
are only detailed observation forms belonging to our clinic, so 
the current transplant rates data do not fully reflect the actual 
rates. It is thought that the number of brain death and transplant 
percentages will be higher, especially considering the inaccessi-
ble files.
The biggest problem in managing brain death is the lack of a 
valid accepted worldwide protocol and the differences in the 

diagnosis of brain death. Recognition of brain death is a clinical 
condition that requires training and attention. It is very import-
ant to think about the diagnosis, to perform the tests leading to 
the diagnosis correctly, to make the necessary preparations 
before the tests, to apply the accepted algorithms carefully, and 
especially in cases who can be donors. The clinical situation 
expected during the follow-up should be well-known and 
correct, and timely intervention should be made. We think 
effective communication and working with the transplant unit 
will affect organ donation after the diagnosis of brain death. All 
these needs should be considered in a broad framework. Apart 
from medical approaches, the public's view of the subject 
should be discussed in detail as social and religious influences, 
and multiple approaches should be exhibited. 
We reiterate that more clinical research is needed in this area. A 
common diagnosis protocol is required to establish an environ-
ment of trust. Successful management of trained and experi-
enced teams will correct the results of public relations that do 
not allow for medically clear, legal complexity established by 
considering the dynamics of society. 
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ABSTRACT
Objective: 
Head and neck masses in childhood have a wide variety of causes. These masses may be of 
congenital, inflammatory, or neoplastic origin. The purpose of imaging is to minimize radiation 
exposure while obtaining an effective diagnosis or differential diagnosis. Therefore, the first 
screening study preferred after physical examination is Ultrasonography (US). This study aims 
to draw attention to the radiological diversity and treatment options in patients presenting with a 
neck mass, regardless of age.

Material and Methods: 
This retrospective study was conducted with pediatric patients who presented with a head-neck 
mass and underwent radiological imaging between 2018 and 2022. Inflammatory masses, 
lymphadenopathies, and malignant neoplasms were excluded. Demographic data, radiological 
diagnostic methods, radiological characteristics of the mass, treatment methods, and pathology 
results of the patients with congenital and acquired masses were obtained from the hospital 
system. The lesions of the patients were examined radiologically in 3 groups as cystic, solid, and 
mixed type.

Results: 
The age and gender distribution of 64 patients was similar between the groups. Cystic masses 
were most commonly congenital, while solid masses were acquired. Head and neck masses were 
mostly located in the anterolateral cervical triangle. Thyroglossal duct cysts were the most 
common cystic masses and were mostly of mixed character. The second most common 
veno-lymphatic malformations (VLM) which constituted the second most common mass were 
mostly of cystic character. Hemangiomas were the most common solid masses. Among the 
patients who underwent imaging, 32 (50%) patients were treated surgically. Sclerotherapy was 
applied to 10 (15.6%) patients at least once. A non-selective beta-blocker drug was administered 
as medical treatment in 10 (15.6%) patients. 

Conclusion: 
The etiology of childhood head and neck masses is quite diverse. For this reason, adopting a 
multidisciplinary approach is extremely important in terms of making the diagnosis correctly and 
guiding the clinician in choosing the appropriate medical and/or surgical treatment.

Key Words: 
Head and neck masses in children, Radiology, Ultrasonography

complaint of all the patients was neck swelling. The most 
common physical examination finding was the presence of a 
neck mass in all patients. 
As a radiological imaging method, USG was performed in all 
patients. As further imaging methods; computed tomography 
n:5 (7.8%); and/or; magnetic resonance imaging n:37 (57.8%), 
were performed. While 28 (43.7%) of these masses were 
congenital, 36 (56.2%) were acquired. As a result of the radio-
logical evaluation, it was observed that the lesions were cystic 
in 21 (32.8%) patients and solid in 29 (45.3%) patients, while 
they had mixed features in 14 (21.8%) patients. Age and gender 
distribution were similar between the groups (Table I).

Table I: Demographic data-radiological characteristics of patients according to 
groups

ABBREVIATIONS
USG: ultrasound CT: computed tomography MRI: Magnetic Resonance Imaging

The content and components of acquired and congenital lesions 
were similar. The smallest mass size was found to be 
17.35±13.08 mm, while the largest was 32.26±20.85 mm.
While venous-lymphatic malformations (VLM) were more 
common among pure cystic masses; (n:9, 42.8%), hemangioma 
(n:14, 48.2%) was the most common solid lesion, and thyro-
glossal duct cyst was the most common mixed type lesion (n:8, 
57%) (Table II).

Table II: Radiological typing of lesions

When evaluated in terms of the radiological location of the 
lesions, cystic lesions were most frequently detected in the 
midline (23.8%) and parotid region (23.8%). Solid lesions were 
most commonly seen in the anterolateral cervical triangle 
(24.1%), while mixed lesions were located in the midline with a 
frequency of 50% (Table III).

Table III: Distribution of lesions by localization

ABBREVIATIONS
NF-schwan: neurofibroma-schwannoma, BCC: branchial cleft cyst, Thy-cyst: thyroglossal 
cyst, lipoma-LB: lipoma-lipoblastoma, VLM: endolymphatic cyst, epi-der. C: 
epidermoid-dermoid cyst

The treatment planning of the patients who underwent imaging 
was made by the relevant clinics. Thirty-two (50%) of the 
patients were treated surgically. Surgical excision was 
performed in 8 (38%) cystic masses, 11 (37.9%) solid masses, 
and 13 (92%) mixed masses. The pathological findings of these 
patients were compatible with the radiological preliminary 
diagnosis. At least one session of sclerotherapy was applied to 
10 (15.6%) patients in the non-surgical group. The cure was 
achieved in all patients who underwent sclerotherapy. A non-se-
lective beta-blocker drug was administered as medical treatment 
in 10 (15.6%) patients. Twelve (18.7%) patients remained in 
clinical follow-up (Table IV). Almost all of these patients, who 
were followed up for an average of 2 years, showed regression.

Tablo IV: Treatment Methods
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INTRODUCTION
Superficial palpable masses of the head and neck are extremely 
common in the pediatric population, with most of these lesions 
being benign (1). Head and neck masses in children are divided 
into four groups as congenital, inflammatory, vascular, and 
neoplastic. While congenital lesions are more common, lymph-
adenopathies due to inflammatory masses are the most frequent-
ly encountered acquired neck masses (2).
Although the differential diagnosis is often narrowed down by 
history and physical examination, imaging is required in pediat-
ric neck masses that do not respond to treatment and require 

surgical resection (3). Imaging techniques such as grayscale and 
Doppler ultrasonography, computed tomography (CT), magne- 
tic resonance (MR) imaging, and MR angiography can be used 
to evaluate head and neck masses in children, and all of these 
methods have advantages and disadvantages (4). Also, imaging 
aims to achieve an effective diagnosis or differential diagnosis 
while minimizing radiation exposure (2). For this reason, 
ultrasonography is the first-line imaging method in the diagno-
sis and treatment planning of neck mass.  In most cases, 
sufficient information can be obtained by the US (3).
The study aimed to evaluate the clinical and radiological 
features of neck masses in children and how they might help in 
diagnosis.

MATERIAL and METHODS
This retrospective study was approved by the ‘‘Ethical Commit-
tee of the Faculty of Medicine, S.B Istanbul Medeniyet Univer-
sity Göztepe Training and Research Hospital” with the ethics 
committee approval number 2022/0555, in compliance with the 
Helsinki Declaration. The patients, who were referred to the 
Pediatric or Pediatric Surgery clinics with a mass in the head 
and neck between January 2018 and January 2022 and who 
underwent imaging, were evaluated retrospectively.
Inclusion criteria were as follows 1- unilateral or bilateral neck 
masses; 2- age < 18 years.  Patients with inflammatory masses 
and malignant neoplasms were excluded. Demographic data, 
radiological diagnostic methods, radiological characteristics of 
the mass, treatment methods, and pathology results of the 
patients with congenital and neoplastic masses were obtained 
from the hospital system. USG was performed by a single 
radiologist who had more than 10 years of pediatric radiology 
experience. The images were evaluated retrospectively by the 
same radiologist via the Picture Archiving Communication 
Systems (PACS). These congenital (C) and acquired (A) masses 
of the patients were examined radiologically in 3 groups as 
cystic, solid, and mixed type. In addition, the lesions were divid-
ed into 7 regions according to their anatomic location as calvari-
al, facial, parotitis, anterolateral, posterior, and multi-compart-
ment. Based on the definite diagnosis, each patient underwent 
the appropriate medical and/or surgical treatment. The non-sur-
gical group was classified as sclerotherapy, medical, and 
follow-up.

Statistical Analysis
Statistical analyses were performed using SPSS 21.0, Chicago, 
IL, USA.  Normality testing was performed with the Kolmogor-
ov–Smirnov test. Normal distributions were evaluated with the 
Student’s T test and non-normal distributions were evaluated 
with the one-way ANOVA test. Data for the continuous 
variables were given as mean standard deviation. A value of 
p<0.05 was considered significant.

RESULTS
Between 2018 and 2022, 64 children (32 boys, 32 girls) who 
had neck masses were admitted to the hospital because of 
diagnostic/prognostic difficulties and/or for treatment. The 
mean age of the patients was 83±64 months. The primary 

DISCUSSION
Neck masses are common in childhood. These masses may 
originate from the skin, subcutaneous fat, muscle, or bone (5).  
80 to 90% of childhood neck masses are benign, and the majori-
ty are of infectious origin. Other causes include congenital 
malformations, benign neoplasms, and rarely malignancies. A 
complete history and a complete physical examination are very 
important for treatment planning and prognosis in these patients 
in order to make a correct diagnosis (6). The highest frequency 
of correct pre-operative diagnosis, which was based on clinical 
and radiological findings, was seen in cases of acquired masses 
(56.2 % of the cases). At the same time, the ratio of boys to girls 
was equal.  These results were different from the data of Shuai-
bu et al. (7). 
Ultrasound is the first-line diagnostic method to be performed in 
children because it is easily accessible and does not contain 
radiation (7). It is highly diagnostic in cases of non-inflammato-
ry neck masses, especially in cases of congenital cystic neck 
masses. Vascular flow can also be evaluated with Doppler while 
providing information about the size, location, and content of 
the lesion. Mild vascularity can be observed in the septa of 
multilobulated, septated cystic lesions, as in Figure 1 (3). 

Figure 1: In a 1-year-old male patient with a giant lymphatic malformation 
extending from the left deltoidal region to the anteroinferior neck, the cyst was 
aspirated and a bleomycin injection was applied.
Figures 1a and 1b: Ultrasound and Doppler ultrasound images show vasculari-
ty in the wall and septa of the cyst.
Figure 1c: Coronal T2 weighted image shows a lobulated contoured cystic 
mass.
Figure 1d: Contrast-enhanced coronal fat-suppressed T1weighted shows 
contrast enhancement in the cystic periphery and septa.

Especially in cases of congenital cystic neck masses such as 
branchial, thyroglossal, and dermoid cysts, USG is highly 
diagnostic and eliminates the need for histopathological exam-
ination (7).
However, ultrasound is limited in case of very small or deeply 
located lesions (6). It is not always possible to favorably visual-
ize deep structures of the neck, especially retropharyngeal soft 
tissues, using ultrasound. As in Figure 2, the extension of the 
solid lesion in the right carotid triangle to the deep neck 
structures can be better evaluated with MR. (1) CT and MR may 
be preferred for masses with undefined characteristics (5).

Figure 2: Operated schwannoma in the right carotid triangle in an 8 year old 
patient. Figure 2a: Coronal T1 weighted image (white point) and Figure 2b: 
contrast-enhanced coronal T1 weighted image (black arrow) shows a solid mass 
lesion with marked heterogeneous contrast enhancement. Figure 2 c: Axial T2 
weighted image and Figure 2d: Axial contrast-enhanced T1 weighted image 
(black arrowhead) shows a solid mass with marked contrast enhancement.

Neck imaging in all of our patients started with USG. However, 
in 67.1% of our cases, CT and MR were preferred for differen-
tial diagnosis because the mass lesion was solid and mixed in 
character and clinically suspicious findings were present. While 
the rate of use of CT was 7.8% in our study, MR was used in 
57.8% of the cases. CT is superior for detecting calcification, 
while MR may better characterize a lesion more accurately 
revealing its relationship with the surrounding structures, which 
provides important information for pre-surgical planning (4).

Presence from birth, speed of size changes, overlying skin color, 
erythema, fluctuation, tenderness, and high white blood cell 
count are among the clinical information that narrows the differ-
ential diagnosis. In these patients, cross-sectional examination 
has significant benefits before surgical treatment planning, or if 
an underlying congenital lesion is suspected (2). The most 
common cystic masses in the neck in childhood are thyroglossal 
duct cysts (7,8). Lymphatic malformations were the most 
common congenital purely cystic lesions in our study. Septa and 
remnants of proteinaceous material or internal echoes make the 
content of the thyroglossal cyst heterogeneous, and most of the 
thyroglossal cysts in our study were seen as mixed types. When 
all cystic lesions were examined, regardless of their content, 
thyroglossal cyst was the most common one in our study, which 
was consistent with the literature. Also we explain the reason for 
this by the fact that some thyroglossal duct cysts are operated 
without the need for radiological diagnosis. 

Congenital masses encountered in childhood are generally benign 
and rarely malignant (5). In some suspicious cases, additional testing 
may be required. Normally, further investigation is often not required 
in the diagnosis of cystic lesions. In some cases, thyroglossal cysts 
can be easily recognized due to their congenital nature, midline 
localization, and mobility with tongue movements, but they may 
raise suspicion in terms of the presence of solid components on 
ultrasonographic imaging. The reason for this may be the protein 
content of the cyst, inflammation, infections, or ectopic thyroid 
tissue (9). Although branchial cysts are mostly cystic, atypical 
branchial cysts may contain solidified components that are leveled 
as in Figure 3. 

Figure 3: 16-year-old female patient, operated BKK. 
Figure 3a: Coronal T2 weighted image and Figure 3b: Sagittal T2 weighted 
images show a cystic mass with leveling content on the right anterolateral neck.
Figure 3c: Fat-suppressed axial precontrast T1 weighted, and 
Figure 3d: Fat-suppressed axial postcontrast images show a non-enhancing 
mass.

Again, cervical teratomas are mixed lesions and often contain calcifi-
cations. This may cause difficulties in diagnosis. Since the frequency 
of solid components was found to be 67.1% in this series, the history, 
and physical examination were not satisfactory, and additional 
examination was required to clarify the diagnosis and to show its 
relationship with the extension and surrounding tissues. In order not 
to miss a possible malignancy, it is important not to avoid further 
examination. Another radiological guide is the location of the lesion.  
Embryonic features and anatomy of the cervical region help narrow 
the differential diagnosis of neck lesions in children (9). In the 
presented series, mixed thyroglossal cysts were located in the 
midline, whereas branchial cysts, and solid lesions such as hemangi-
omas were located more often laterally. These findings were consis-
tent with the literature (10). Venous-lymphatic malformations mostly 
had multi-compartment localization. Imaging methods have a signif-
icant role in the diagnostic journey of children presenting with a 
congenital or acquired mass in the neck. Radiology is both guiding 

and helpful in the treatment and follow-up of interventional 
procedures (10). Sclerotherapy application was performed under US 
guidance in our patients. Besides its diagnostic use, ultrasound was 
used as a noninvasive method at follow-up visits in the patients who 
did and did not receive medical treatment in order to determine the 
lesion’s depth and size and if the lesion regressed. After the diagnosis 
is clarified clinically and radiologically, surgical excision is satisfac-
tory for masses that show spontaneous regression or that are not 
eligible for nonsurgical treatment methods. Excision is the recom-
mended treatment method, especially in patients with congenital 
neck masses, to prevent problems such as future growth and second-
ary infection (7). In the presented series, half of the patients were 
treated surgically and the other half were treated non-surgically. Cure 
can be achieved by aspiration and sclerosing agent injection therapy 
performed by interventional radiology in lymphatic malformations 
which have a high risk of recurrence when operated. The limitation 
of our study was the fact that a selected group and a limited number 
of patients were included in this retrospective study. Further studies 
with higher numbers of patients are needed.

CONCLUSION
The etiology of childhood head and neck masses is quite diverse. 
Therefore, no clinical or radiological feature alone can predict the 
definitive diagnosis. Adopting a multidisciplinary approach in a 
complete and adequate clinical evaluation is extremely important to 
guide the selection of appropriate medical and/or surgical treatment.

Highlight key points:
1) The purpose of imaging is to minimize radiation exposure while 
obtaining an effective diagnosis or differential diagnosis.
2) It is extremely important to adopt a multidisciplinary approach to 
clinical and radiological lesions and to guide the selection of appro-
priate medical and/or surgical devices.
3) Head and neck masses in childhood have a wide variety of causes.
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ABSTRACT
Objective: 
Head and neck masses in childhood have a wide variety of causes. These masses may be of 
congenital, inflammatory, or neoplastic origin. The purpose of imaging is to minimize radiation 
exposure while obtaining an effective diagnosis or differential diagnosis. Therefore, the first 
screening study preferred after physical examination is Ultrasonography (US). This study aims 
to draw attention to the radiological diversity and treatment options in patients presenting with a 
neck mass, regardless of age.

Material and Methods: 
This retrospective study was conducted with pediatric patients who presented with a head-neck 
mass and underwent radiological imaging between 2018 and 2022. Inflammatory masses, 
lymphadenopathies, and malignant neoplasms were excluded. Demographic data, radiological 
diagnostic methods, radiological characteristics of the mass, treatment methods, and pathology 
results of the patients with congenital and acquired masses were obtained from the hospital 
system. The lesions of the patients were examined radiologically in 3 groups as cystic, solid, and 
mixed type.

Results: 
The age and gender distribution of 64 patients was similar between the groups. Cystic masses 
were most commonly congenital, while solid masses were acquired. Head and neck masses were 
mostly located in the anterolateral cervical triangle. Thyroglossal duct cysts were the most 
common cystic masses and were mostly of mixed character. The second most common 
veno-lymphatic malformations (VLM) which constituted the second most common mass were 
mostly of cystic character. Hemangiomas were the most common solid masses. Among the 
patients who underwent imaging, 32 (50%) patients were treated surgically. Sclerotherapy was 
applied to 10 (15.6%) patients at least once. A non-selective beta-blocker drug was administered 
as medical treatment in 10 (15.6%) patients. 

Conclusion: 
The etiology of childhood head and neck masses is quite diverse. For this reason, adopting a 
multidisciplinary approach is extremely important in terms of making the diagnosis correctly and 
guiding the clinician in choosing the appropriate medical and/or surgical treatment.

Key Words: 
Head and neck masses in children, Radiology, Ultrasonography

complaint of all the patients was neck swelling. The most 
common physical examination finding was the presence of a 
neck mass in all patients. 
As a radiological imaging method, USG was performed in all 
patients. As further imaging methods; computed tomography 
n:5 (7.8%); and/or; magnetic resonance imaging n:37 (57.8%), 
were performed. While 28 (43.7%) of these masses were 
congenital, 36 (56.2%) were acquired. As a result of the radio-
logical evaluation, it was observed that the lesions were cystic 
in 21 (32.8%) patients and solid in 29 (45.3%) patients, while 
they had mixed features in 14 (21.8%) patients. Age and gender 
distribution were similar between the groups (Table I).

Table I: Demographic data-radiological characteristics of patients according to 
groups

ABBREVIATIONS
USG: ultrasound CT: computed tomography MRI: Magnetic Resonance Imaging

The content and components of acquired and congenital lesions 
were similar. The smallest mass size was found to be 
17.35±13.08 mm, while the largest was 32.26±20.85 mm.
While venous-lymphatic malformations (VLM) were more 
common among pure cystic masses; (n:9, 42.8%), hemangioma 
(n:14, 48.2%) was the most common solid lesion, and thyro-
glossal duct cyst was the most common mixed type lesion (n:8, 
57%) (Table II).

Table II: Radiological typing of lesions

When evaluated in terms of the radiological location of the 
lesions, cystic lesions were most frequently detected in the 
midline (23.8%) and parotid region (23.8%). Solid lesions were 
most commonly seen in the anterolateral cervical triangle 
(24.1%), while mixed lesions were located in the midline with a 
frequency of 50% (Table III).

Table III: Distribution of lesions by localization

ABBREVIATIONS
NF-schwan: neurofibroma-schwannoma, BCC: branchial cleft cyst, Thy-cyst: thyroglossal 
cyst, lipoma-LB: lipoma-lipoblastoma, VLM: endolymphatic cyst, epi-der. C: 
epidermoid-dermoid cyst

The treatment planning of the patients who underwent imaging 
was made by the relevant clinics. Thirty-two (50%) of the 
patients were treated surgically. Surgical excision was 
performed in 8 (38%) cystic masses, 11 (37.9%) solid masses, 
and 13 (92%) mixed masses. The pathological findings of these 
patients were compatible with the radiological preliminary 
diagnosis. At least one session of sclerotherapy was applied to 
10 (15.6%) patients in the non-surgical group. The cure was 
achieved in all patients who underwent sclerotherapy. A non-se-
lective beta-blocker drug was administered as medical treatment 
in 10 (15.6%) patients. Twelve (18.7%) patients remained in 
clinical follow-up (Table IV). Almost all of these patients, who 
were followed up for an average of 2 years, showed regression.

Tablo IV: Treatment Methods
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INTRODUCTION
Superficial palpable masses of the head and neck are extremely 
common in the pediatric population, with most of these lesions 
being benign (1). Head and neck masses in children are divided 
into four groups as congenital, inflammatory, vascular, and 
neoplastic. While congenital lesions are more common, lymph-
adenopathies due to inflammatory masses are the most frequent-
ly encountered acquired neck masses (2).
Although the differential diagnosis is often narrowed down by 
history and physical examination, imaging is required in pediat-
ric neck masses that do not respond to treatment and require 

surgical resection (3). Imaging techniques such as grayscale and 
Doppler ultrasonography, computed tomography (CT), magne- 
tic resonance (MR) imaging, and MR angiography can be used 
to evaluate head and neck masses in children, and all of these 
methods have advantages and disadvantages (4). Also, imaging 
aims to achieve an effective diagnosis or differential diagnosis 
while minimizing radiation exposure (2). For this reason, 
ultrasonography is the first-line imaging method in the diagno-
sis and treatment planning of neck mass.  In most cases, 
sufficient information can be obtained by the US (3).
The study aimed to evaluate the clinical and radiological 
features of neck masses in children and how they might help in 
diagnosis.

MATERIAL and METHODS
This retrospective study was approved by the ‘‘Ethical Commit-
tee of the Faculty of Medicine, S.B Istanbul Medeniyet Univer-
sity Göztepe Training and Research Hospital” with the ethics 
committee approval number 2022/0555, in compliance with the 
Helsinki Declaration. The patients, who were referred to the 
Pediatric or Pediatric Surgery clinics with a mass in the head 
and neck between January 2018 and January 2022 and who 
underwent imaging, were evaluated retrospectively.
Inclusion criteria were as follows 1- unilateral or bilateral neck 
masses; 2- age < 18 years.  Patients with inflammatory masses 
and malignant neoplasms were excluded. Demographic data, 
radiological diagnostic methods, radiological characteristics of 
the mass, treatment methods, and pathology results of the 
patients with congenital and neoplastic masses were obtained 
from the hospital system. USG was performed by a single 
radiologist who had more than 10 years of pediatric radiology 
experience. The images were evaluated retrospectively by the 
same radiologist via the Picture Archiving Communication 
Systems (PACS). These congenital (C) and acquired (A) masses 
of the patients were examined radiologically in 3 groups as 
cystic, solid, and mixed type. In addition, the lesions were divid-
ed into 7 regions according to their anatomic location as calvari-
al, facial, parotitis, anterolateral, posterior, and multi-compart-
ment. Based on the definite diagnosis, each patient underwent 
the appropriate medical and/or surgical treatment. The non-sur-
gical group was classified as sclerotherapy, medical, and 
follow-up.

Statistical Analysis
Statistical analyses were performed using SPSS 21.0, Chicago, 
IL, USA.  Normality testing was performed with the Kolmogor-
ov–Smirnov test. Normal distributions were evaluated with the 
Student’s T test and non-normal distributions were evaluated 
with the one-way ANOVA test. Data for the continuous 
variables were given as mean standard deviation. A value of 
p<0.05 was considered significant.

RESULTS
Between 2018 and 2022, 64 children (32 boys, 32 girls) who 
had neck masses were admitted to the hospital because of 
diagnostic/prognostic difficulties and/or for treatment. The 
mean age of the patients was 83±64 months. The primary 

DISCUSSION
Neck masses are common in childhood. These masses may 
originate from the skin, subcutaneous fat, muscle, or bone (5).  
80 to 90% of childhood neck masses are benign, and the majori-
ty are of infectious origin. Other causes include congenital 
malformations, benign neoplasms, and rarely malignancies. A 
complete history and a complete physical examination are very 
important for treatment planning and prognosis in these patients 
in order to make a correct diagnosis (6). The highest frequency 
of correct pre-operative diagnosis, which was based on clinical 
and radiological findings, was seen in cases of acquired masses 
(56.2 % of the cases). At the same time, the ratio of boys to girls 
was equal.  These results were different from the data of Shuai-
bu et al. (7). 
Ultrasound is the first-line diagnostic method to be performed in 
children because it is easily accessible and does not contain 
radiation (7). It is highly diagnostic in cases of non-inflammato-
ry neck masses, especially in cases of congenital cystic neck 
masses. Vascular flow can also be evaluated with Doppler while 
providing information about the size, location, and content of 
the lesion. Mild vascularity can be observed in the septa of 
multilobulated, septated cystic lesions, as in Figure 1 (3). 

Figure 1: In a 1-year-old male patient with a giant lymphatic malformation 
extending from the left deltoidal region to the anteroinferior neck, the cyst was 
aspirated and a bleomycin injection was applied.
Figures 1a and 1b: Ultrasound and Doppler ultrasound images show vasculari-
ty in the wall and septa of the cyst.
Figure 1c: Coronal T2 weighted image shows a lobulated contoured cystic 
mass.
Figure 1d: Contrast-enhanced coronal fat-suppressed T1weighted shows 
contrast enhancement in the cystic periphery and septa.

Especially in cases of congenital cystic neck masses such as 
branchial, thyroglossal, and dermoid cysts, USG is highly 
diagnostic and eliminates the need for histopathological exam-
ination (7).
However, ultrasound is limited in case of very small or deeply 
located lesions (6). It is not always possible to favorably visual-
ize deep structures of the neck, especially retropharyngeal soft 
tissues, using ultrasound. As in Figure 2, the extension of the 
solid lesion in the right carotid triangle to the deep neck 
structures can be better evaluated with MR. (1) CT and MR may 
be preferred for masses with undefined characteristics (5).

Figure 2: Operated schwannoma in the right carotid triangle in an 8 year old 
patient. Figure 2a: Coronal T1 weighted image (white point) and Figure 2b: 
contrast-enhanced coronal T1 weighted image (black arrow) shows a solid mass 
lesion with marked heterogeneous contrast enhancement. Figure 2 c: Axial T2 
weighted image and Figure 2d: Axial contrast-enhanced T1 weighted image 
(black arrowhead) shows a solid mass with marked contrast enhancement.

Neck imaging in all of our patients started with USG. However, 
in 67.1% of our cases, CT and MR were preferred for differen-
tial diagnosis because the mass lesion was solid and mixed in 
character and clinically suspicious findings were present. While 
the rate of use of CT was 7.8% in our study, MR was used in 
57.8% of the cases. CT is superior for detecting calcification, 
while MR may better characterize a lesion more accurately 
revealing its relationship with the surrounding structures, which 
provides important information for pre-surgical planning (4).

Presence from birth, speed of size changes, overlying skin color, 
erythema, fluctuation, tenderness, and high white blood cell 
count are among the clinical information that narrows the differ-
ential diagnosis. In these patients, cross-sectional examination 
has significant benefits before surgical treatment planning, or if 
an underlying congenital lesion is suspected (2). The most 
common cystic masses in the neck in childhood are thyroglossal 
duct cysts (7,8). Lymphatic malformations were the most 
common congenital purely cystic lesions in our study. Septa and 
remnants of proteinaceous material or internal echoes make the 
content of the thyroglossal cyst heterogeneous, and most of the 
thyroglossal cysts in our study were seen as mixed types. When 
all cystic lesions were examined, regardless of their content, 
thyroglossal cyst was the most common one in our study, which 
was consistent with the literature. Also we explain the reason for 
this by the fact that some thyroglossal duct cysts are operated 
without the need for radiological diagnosis. 

Congenital masses encountered in childhood are generally benign 
and rarely malignant (5). In some suspicious cases, additional testing 
may be required. Normally, further investigation is often not required 
in the diagnosis of cystic lesions. In some cases, thyroglossal cysts 
can be easily recognized due to their congenital nature, midline 
localization, and mobility with tongue movements, but they may 
raise suspicion in terms of the presence of solid components on 
ultrasonographic imaging. The reason for this may be the protein 
content of the cyst, inflammation, infections, or ectopic thyroid 
tissue (9). Although branchial cysts are mostly cystic, atypical 
branchial cysts may contain solidified components that are leveled 
as in Figure 3. 

Figure 3: 16-year-old female patient, operated BKK. 
Figure 3a: Coronal T2 weighted image and Figure 3b: Sagittal T2 weighted 
images show a cystic mass with leveling content on the right anterolateral neck.
Figure 3c: Fat-suppressed axial precontrast T1 weighted, and 
Figure 3d: Fat-suppressed axial postcontrast images show a non-enhancing 
mass.

Again, cervical teratomas are mixed lesions and often contain calcifi-
cations. This may cause difficulties in diagnosis. Since the frequency 
of solid components was found to be 67.1% in this series, the history, 
and physical examination were not satisfactory, and additional 
examination was required to clarify the diagnosis and to show its 
relationship with the extension and surrounding tissues. In order not 
to miss a possible malignancy, it is important not to avoid further 
examination. Another radiological guide is the location of the lesion.  
Embryonic features and anatomy of the cervical region help narrow 
the differential diagnosis of neck lesions in children (9). In the 
presented series, mixed thyroglossal cysts were located in the 
midline, whereas branchial cysts, and solid lesions such as hemangi-
omas were located more often laterally. These findings were consis-
tent with the literature (10). Venous-lymphatic malformations mostly 
had multi-compartment localization. Imaging methods have a signif-
icant role in the diagnostic journey of children presenting with a 
congenital or acquired mass in the neck. Radiology is both guiding 

and helpful in the treatment and follow-up of interventional 
procedures (10). Sclerotherapy application was performed under US 
guidance in our patients. Besides its diagnostic use, ultrasound was 
used as a noninvasive method at follow-up visits in the patients who 
did and did not receive medical treatment in order to determine the 
lesion’s depth and size and if the lesion regressed. After the diagnosis 
is clarified clinically and radiologically, surgical excision is satisfac-
tory for masses that show spontaneous regression or that are not 
eligible for nonsurgical treatment methods. Excision is the recom-
mended treatment method, especially in patients with congenital 
neck masses, to prevent problems such as future growth and second-
ary infection (7). In the presented series, half of the patients were 
treated surgically and the other half were treated non-surgically. Cure 
can be achieved by aspiration and sclerosing agent injection therapy 
performed by interventional radiology in lymphatic malformations 
which have a high risk of recurrence when operated. The limitation 
of our study was the fact that a selected group and a limited number 
of patients were included in this retrospective study. Further studies 
with higher numbers of patients are needed.

CONCLUSION
The etiology of childhood head and neck masses is quite diverse. 
Therefore, no clinical or radiological feature alone can predict the 
definitive diagnosis. Adopting a multidisciplinary approach in a 
complete and adequate clinical evaluation is extremely important to 
guide the selection of appropriate medical and/or surgical treatment.

Highlight key points:
1) The purpose of imaging is to minimize radiation exposure while 
obtaining an effective diagnosis or differential diagnosis.
2) It is extremely important to adopt a multidisciplinary approach to 
clinical and radiological lesions and to guide the selection of appro-
priate medical and/or surgical devices.
3) Head and neck masses in childhood have a wide variety of causes.
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ABSTRACT
Objective: 
Head and neck masses in childhood have a wide variety of causes. These masses may be of 
congenital, inflammatory, or neoplastic origin. The purpose of imaging is to minimize radiation 
exposure while obtaining an effective diagnosis or differential diagnosis. Therefore, the first 
screening study preferred after physical examination is Ultrasonography (US). This study aims 
to draw attention to the radiological diversity and treatment options in patients presenting with a 
neck mass, regardless of age.

Material and Methods: 
This retrospective study was conducted with pediatric patients who presented with a head-neck 
mass and underwent radiological imaging between 2018 and 2022. Inflammatory masses, 
lymphadenopathies, and malignant neoplasms were excluded. Demographic data, radiological 
diagnostic methods, radiological characteristics of the mass, treatment methods, and pathology 
results of the patients with congenital and acquired masses were obtained from the hospital 
system. The lesions of the patients were examined radiologically in 3 groups as cystic, solid, and 
mixed type.

Results: 
The age and gender distribution of 64 patients was similar between the groups. Cystic masses 
were most commonly congenital, while solid masses were acquired. Head and neck masses were 
mostly located in the anterolateral cervical triangle. Thyroglossal duct cysts were the most 
common cystic masses and were mostly of mixed character. The second most common 
veno-lymphatic malformations (VLM) which constituted the second most common mass were 
mostly of cystic character. Hemangiomas were the most common solid masses. Among the 
patients who underwent imaging, 32 (50%) patients were treated surgically. Sclerotherapy was 
applied to 10 (15.6%) patients at least once. A non-selective beta-blocker drug was administered 
as medical treatment in 10 (15.6%) patients. 

Conclusion: 
The etiology of childhood head and neck masses is quite diverse. For this reason, adopting a 
multidisciplinary approach is extremely important in terms of making the diagnosis correctly and 
guiding the clinician in choosing the appropriate medical and/or surgical treatment.
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complaint of all the patients was neck swelling. The most 
common physical examination finding was the presence of a 
neck mass in all patients. 
As a radiological imaging method, USG was performed in all 
patients. As further imaging methods; computed tomography 
n:5 (7.8%); and/or; magnetic resonance imaging n:37 (57.8%), 
were performed. While 28 (43.7%) of these masses were 
congenital, 36 (56.2%) were acquired. As a result of the radio-
logical evaluation, it was observed that the lesions were cystic 
in 21 (32.8%) patients and solid in 29 (45.3%) patients, while 
they had mixed features in 14 (21.8%) patients. Age and gender 
distribution were similar between the groups (Table I).

Table I: Demographic data-radiological characteristics of patients according to 
groups

ABBREVIATIONS
USG: ultrasound CT: computed tomography MRI: Magnetic Resonance Imaging

The content and components of acquired and congenital lesions 
were similar. The smallest mass size was found to be 
17.35±13.08 mm, while the largest was 32.26±20.85 mm.
While venous-lymphatic malformations (VLM) were more 
common among pure cystic masses; (n:9, 42.8%), hemangioma 
(n:14, 48.2%) was the most common solid lesion, and thyro-
glossal duct cyst was the most common mixed type lesion (n:8, 
57%) (Table II).

Table II: Radiological typing of lesions

When evaluated in terms of the radiological location of the 
lesions, cystic lesions were most frequently detected in the 
midline (23.8%) and parotid region (23.8%). Solid lesions were 
most commonly seen in the anterolateral cervical triangle 
(24.1%), while mixed lesions were located in the midline with a 
frequency of 50% (Table III).

Table III: Distribution of lesions by localization

ABBREVIATIONS
NF-schwan: neurofibroma-schwannoma, BCC: branchial cleft cyst, Thy-cyst: thyroglossal 
cyst, lipoma-LB: lipoma-lipoblastoma, VLM: endolymphatic cyst, epi-der. C: 
epidermoid-dermoid cyst

The treatment planning of the patients who underwent imaging 
was made by the relevant clinics. Thirty-two (50%) of the 
patients were treated surgically. Surgical excision was 
performed in 8 (38%) cystic masses, 11 (37.9%) solid masses, 
and 13 (92%) mixed masses. The pathological findings of these 
patients were compatible with the radiological preliminary 
diagnosis. At least one session of sclerotherapy was applied to 
10 (15.6%) patients in the non-surgical group. The cure was 
achieved in all patients who underwent sclerotherapy. A non-se-
lective beta-blocker drug was administered as medical treatment 
in 10 (15.6%) patients. Twelve (18.7%) patients remained in 
clinical follow-up (Table IV). Almost all of these patients, who 
were followed up for an average of 2 years, showed regression.

Tablo IV: Treatment Methods
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INTRODUCTION
Superficial palpable masses of the head and neck are extremely 
common in the pediatric population, with most of these lesions 
being benign (1). Head and neck masses in children are divided 
into four groups as congenital, inflammatory, vascular, and 
neoplastic. While congenital lesions are more common, lymph-
adenopathies due to inflammatory masses are the most frequent-
ly encountered acquired neck masses (2).
Although the differential diagnosis is often narrowed down by 
history and physical examination, imaging is required in pediat-
ric neck masses that do not respond to treatment and require 

surgical resection (3). Imaging techniques such as grayscale and 
Doppler ultrasonography, computed tomography (CT), magne- 
tic resonance (MR) imaging, and MR angiography can be used 
to evaluate head and neck masses in children, and all of these 
methods have advantages and disadvantages (4). Also, imaging 
aims to achieve an effective diagnosis or differential diagnosis 
while minimizing radiation exposure (2). For this reason, 
ultrasonography is the first-line imaging method in the diagno-
sis and treatment planning of neck mass.  In most cases, 
sufficient information can be obtained by the US (3).
The study aimed to evaluate the clinical and radiological 
features of neck masses in children and how they might help in 
diagnosis.

MATERIAL and METHODS
This retrospective study was approved by the ‘‘Ethical Commit-
tee of the Faculty of Medicine, S.B Istanbul Medeniyet Univer-
sity Göztepe Training and Research Hospital” with the ethics 
committee approval number 2022/0555, in compliance with the 
Helsinki Declaration. The patients, who were referred to the 
Pediatric or Pediatric Surgery clinics with a mass in the head 
and neck between January 2018 and January 2022 and who 
underwent imaging, were evaluated retrospectively.
Inclusion criteria were as follows 1- unilateral or bilateral neck 
masses; 2- age < 18 years.  Patients with inflammatory masses 
and malignant neoplasms were excluded. Demographic data, 
radiological diagnostic methods, radiological characteristics of 
the mass, treatment methods, and pathology results of the 
patients with congenital and neoplastic masses were obtained 
from the hospital system. USG was performed by a single 
radiologist who had more than 10 years of pediatric radiology 
experience. The images were evaluated retrospectively by the 
same radiologist via the Picture Archiving Communication 
Systems (PACS). These congenital (C) and acquired (A) masses 
of the patients were examined radiologically in 3 groups as 
cystic, solid, and mixed type. In addition, the lesions were divid-
ed into 7 regions according to their anatomic location as calvari-
al, facial, parotitis, anterolateral, posterior, and multi-compart-
ment. Based on the definite diagnosis, each patient underwent 
the appropriate medical and/or surgical treatment. The non-sur-
gical group was classified as sclerotherapy, medical, and 
follow-up.

Statistical Analysis
Statistical analyses were performed using SPSS 21.0, Chicago, 
IL, USA.  Normality testing was performed with the Kolmogor-
ov–Smirnov test. Normal distributions were evaluated with the 
Student’s T test and non-normal distributions were evaluated 
with the one-way ANOVA test. Data for the continuous 
variables were given as mean standard deviation. A value of 
p<0.05 was considered significant.

RESULTS
Between 2018 and 2022, 64 children (32 boys, 32 girls) who 
had neck masses were admitted to the hospital because of 
diagnostic/prognostic difficulties and/or for treatment. The 
mean age of the patients was 83±64 months. The primary 

DISCUSSION
Neck masses are common in childhood. These masses may 
originate from the skin, subcutaneous fat, muscle, or bone (5).  
80 to 90% of childhood neck masses are benign, and the majori-
ty are of infectious origin. Other causes include congenital 
malformations, benign neoplasms, and rarely malignancies. A 
complete history and a complete physical examination are very 
important for treatment planning and prognosis in these patients 
in order to make a correct diagnosis (6). The highest frequency 
of correct pre-operative diagnosis, which was based on clinical 
and radiological findings, was seen in cases of acquired masses 
(56.2 % of the cases). At the same time, the ratio of boys to girls 
was equal.  These results were different from the data of Shuai-
bu et al. (7). 
Ultrasound is the first-line diagnostic method to be performed in 
children because it is easily accessible and does not contain 
radiation (7). It is highly diagnostic in cases of non-inflammato-
ry neck masses, especially in cases of congenital cystic neck 
masses. Vascular flow can also be evaluated with Doppler while 
providing information about the size, location, and content of 
the lesion. Mild vascularity can be observed in the septa of 
multilobulated, septated cystic lesions, as in Figure 1 (3). 

Figure 1: In a 1-year-old male patient with a giant lymphatic malformation 
extending from the left deltoidal region to the anteroinferior neck, the cyst was 
aspirated and a bleomycin injection was applied.
Figures 1a and 1b: Ultrasound and Doppler ultrasound images show vasculari-
ty in the wall and septa of the cyst.
Figure 1c: Coronal T2 weighted image shows a lobulated contoured cystic 
mass.
Figure 1d: Contrast-enhanced coronal fat-suppressed T1weighted shows 
contrast enhancement in the cystic periphery and septa.

Especially in cases of congenital cystic neck masses such as 
branchial, thyroglossal, and dermoid cysts, USG is highly 
diagnostic and eliminates the need for histopathological exam-
ination (7).
However, ultrasound is limited in case of very small or deeply 
located lesions (6). It is not always possible to favorably visual-
ize deep structures of the neck, especially retropharyngeal soft 
tissues, using ultrasound. As in Figure 2, the extension of the 
solid lesion in the right carotid triangle to the deep neck 
structures can be better evaluated with MR. (1) CT and MR may 
be preferred for masses with undefined characteristics (5).

Figure 2: Operated schwannoma in the right carotid triangle in an 8 year old 
patient. Figure 2a: Coronal T1 weighted image (white point) and Figure 2b: 
contrast-enhanced coronal T1 weighted image (black arrow) shows a solid mass 
lesion with marked heterogeneous contrast enhancement. Figure 2 c: Axial T2 
weighted image and Figure 2d: Axial contrast-enhanced T1 weighted image 
(black arrowhead) shows a solid mass with marked contrast enhancement.

Neck imaging in all of our patients started with USG. However, 
in 67.1% of our cases, CT and MR were preferred for differen-
tial diagnosis because the mass lesion was solid and mixed in 
character and clinically suspicious findings were present. While 
the rate of use of CT was 7.8% in our study, MR was used in 
57.8% of the cases. CT is superior for detecting calcification, 
while MR may better characterize a lesion more accurately 
revealing its relationship with the surrounding structures, which 
provides important information for pre-surgical planning (4).

Presence from birth, speed of size changes, overlying skin color, 
erythema, fluctuation, tenderness, and high white blood cell 
count are among the clinical information that narrows the differ-
ential diagnosis. In these patients, cross-sectional examination 
has significant benefits before surgical treatment planning, or if 
an underlying congenital lesion is suspected (2). The most 
common cystic masses in the neck in childhood are thyroglossal 
duct cysts (7,8). Lymphatic malformations were the most 
common congenital purely cystic lesions in our study. Septa and 
remnants of proteinaceous material or internal echoes make the 
content of the thyroglossal cyst heterogeneous, and most of the 
thyroglossal cysts in our study were seen as mixed types. When 
all cystic lesions were examined, regardless of their content, 
thyroglossal cyst was the most common one in our study, which 
was consistent with the literature. Also we explain the reason for 
this by the fact that some thyroglossal duct cysts are operated 
without the need for radiological diagnosis. 

Congenital masses encountered in childhood are generally benign 
and rarely malignant (5). In some suspicious cases, additional testing 
may be required. Normally, further investigation is often not required 
in the diagnosis of cystic lesions. In some cases, thyroglossal cysts 
can be easily recognized due to their congenital nature, midline 
localization, and mobility with tongue movements, but they may 
raise suspicion in terms of the presence of solid components on 
ultrasonographic imaging. The reason for this may be the protein 
content of the cyst, inflammation, infections, or ectopic thyroid 
tissue (9). Although branchial cysts are mostly cystic, atypical 
branchial cysts may contain solidified components that are leveled 
as in Figure 3. 

Figure 3: 16-year-old female patient, operated BKK. 
Figure 3a: Coronal T2 weighted image and Figure 3b: Sagittal T2 weighted 
images show a cystic mass with leveling content on the right anterolateral neck.
Figure 3c: Fat-suppressed axial precontrast T1 weighted, and 
Figure 3d: Fat-suppressed axial postcontrast images show a non-enhancing 
mass.

Again, cervical teratomas are mixed lesions and often contain calcifi-
cations. This may cause difficulties in diagnosis. Since the frequency 
of solid components was found to be 67.1% in this series, the history, 
and physical examination were not satisfactory, and additional 
examination was required to clarify the diagnosis and to show its 
relationship with the extension and surrounding tissues. In order not 
to miss a possible malignancy, it is important not to avoid further 
examination. Another radiological guide is the location of the lesion.  
Embryonic features and anatomy of the cervical region help narrow 
the differential diagnosis of neck lesions in children (9). In the 
presented series, mixed thyroglossal cysts were located in the 
midline, whereas branchial cysts, and solid lesions such as hemangi-
omas were located more often laterally. These findings were consis-
tent with the literature (10). Venous-lymphatic malformations mostly 
had multi-compartment localization. Imaging methods have a signif-
icant role in the diagnostic journey of children presenting with a 
congenital or acquired mass in the neck. Radiology is both guiding 

and helpful in the treatment and follow-up of interventional 
procedures (10). Sclerotherapy application was performed under US 
guidance in our patients. Besides its diagnostic use, ultrasound was 
used as a noninvasive method at follow-up visits in the patients who 
did and did not receive medical treatment in order to determine the 
lesion’s depth and size and if the lesion regressed. After the diagnosis 
is clarified clinically and radiologically, surgical excision is satisfac-
tory for masses that show spontaneous regression or that are not 
eligible for nonsurgical treatment methods. Excision is the recom-
mended treatment method, especially in patients with congenital 
neck masses, to prevent problems such as future growth and second-
ary infection (7). In the presented series, half of the patients were 
treated surgically and the other half were treated non-surgically. Cure 
can be achieved by aspiration and sclerosing agent injection therapy 
performed by interventional radiology in lymphatic malformations 
which have a high risk of recurrence when operated. The limitation 
of our study was the fact that a selected group and a limited number 
of patients were included in this retrospective study. Further studies 
with higher numbers of patients are needed.

CONCLUSION
The etiology of childhood head and neck masses is quite diverse. 
Therefore, no clinical or radiological feature alone can predict the 
definitive diagnosis. Adopting a multidisciplinary approach in a 
complete and adequate clinical evaluation is extremely important to 
guide the selection of appropriate medical and/or surgical treatment.

Highlight key points:
1) The purpose of imaging is to minimize radiation exposure while 
obtaining an effective diagnosis or differential diagnosis.
2) It is extremely important to adopt a multidisciplinary approach to 
clinical and radiological lesions and to guide the selection of appro-
priate medical and/or surgical devices.
3) Head and neck masses in childhood have a wide variety of causes.
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ABSTRACT
Objective: 
Head and neck masses in childhood have a wide variety of causes. These masses may be of 
congenital, inflammatory, or neoplastic origin. The purpose of imaging is to minimize radiation 
exposure while obtaining an effective diagnosis or differential diagnosis. Therefore, the first 
screening study preferred after physical examination is Ultrasonography (US). This study aims 
to draw attention to the radiological diversity and treatment options in patients presenting with a 
neck mass, regardless of age.

Material and Methods: 
This retrospective study was conducted with pediatric patients who presented with a head-neck 
mass and underwent radiological imaging between 2018 and 2022. Inflammatory masses, 
lymphadenopathies, and malignant neoplasms were excluded. Demographic data, radiological 
diagnostic methods, radiological characteristics of the mass, treatment methods, and pathology 
results of the patients with congenital and acquired masses were obtained from the hospital 
system. The lesions of the patients were examined radiologically in 3 groups as cystic, solid, and 
mixed type.

Results: 
The age and gender distribution of 64 patients was similar between the groups. Cystic masses 
were most commonly congenital, while solid masses were acquired. Head and neck masses were 
mostly located in the anterolateral cervical triangle. Thyroglossal duct cysts were the most 
common cystic masses and were mostly of mixed character. The second most common 
veno-lymphatic malformations (VLM) which constituted the second most common mass were 
mostly of cystic character. Hemangiomas were the most common solid masses. Among the 
patients who underwent imaging, 32 (50%) patients were treated surgically. Sclerotherapy was 
applied to 10 (15.6%) patients at least once. A non-selective beta-blocker drug was administered 
as medical treatment in 10 (15.6%) patients. 

Conclusion: 
The etiology of childhood head and neck masses is quite diverse. For this reason, adopting a 
multidisciplinary approach is extremely important in terms of making the diagnosis correctly and 
guiding the clinician in choosing the appropriate medical and/or surgical treatment.

Key Words: 
Head and neck masses in children, Radiology, Ultrasonography

complaint of all the patients was neck swelling. The most 
common physical examination finding was the presence of a 
neck mass in all patients. 
As a radiological imaging method, USG was performed in all 
patients. As further imaging methods; computed tomography 
n:5 (7.8%); and/or; magnetic resonance imaging n:37 (57.8%), 
were performed. While 28 (43.7%) of these masses were 
congenital, 36 (56.2%) were acquired. As a result of the radio-
logical evaluation, it was observed that the lesions were cystic 
in 21 (32.8%) patients and solid in 29 (45.3%) patients, while 
they had mixed features in 14 (21.8%) patients. Age and gender 
distribution were similar between the groups (Table I).

Table I: Demographic data-radiological characteristics of patients according to 
groups

ABBREVIATIONS
USG: ultrasound CT: computed tomography MRI: Magnetic Resonance Imaging

The content and components of acquired and congenital lesions 
were similar. The smallest mass size was found to be 
17.35±13.08 mm, while the largest was 32.26±20.85 mm.
While venous-lymphatic malformations (VLM) were more 
common among pure cystic masses; (n:9, 42.8%), hemangioma 
(n:14, 48.2%) was the most common solid lesion, and thyro-
glossal duct cyst was the most common mixed type lesion (n:8, 
57%) (Table II).

Table II: Radiological typing of lesions

When evaluated in terms of the radiological location of the 
lesions, cystic lesions were most frequently detected in the 
midline (23.8%) and parotid region (23.8%). Solid lesions were 
most commonly seen in the anterolateral cervical triangle 
(24.1%), while mixed lesions were located in the midline with a 
frequency of 50% (Table III).

Table III: Distribution of lesions by localization

ABBREVIATIONS
NF-schwan: neurofibroma-schwannoma, BCC: branchial cleft cyst, Thy-cyst: thyroglossal 
cyst, lipoma-LB: lipoma-lipoblastoma, VLM: endolymphatic cyst, epi-der. C: 
epidermoid-dermoid cyst

The treatment planning of the patients who underwent imaging 
was made by the relevant clinics. Thirty-two (50%) of the 
patients were treated surgically. Surgical excision was 
performed in 8 (38%) cystic masses, 11 (37.9%) solid masses, 
and 13 (92%) mixed masses. The pathological findings of these 
patients were compatible with the radiological preliminary 
diagnosis. At least one session of sclerotherapy was applied to 
10 (15.6%) patients in the non-surgical group. The cure was 
achieved in all patients who underwent sclerotherapy. A non-se-
lective beta-blocker drug was administered as medical treatment 
in 10 (15.6%) patients. Twelve (18.7%) patients remained in 
clinical follow-up (Table IV). Almost all of these patients, who 
were followed up for an average of 2 years, showed regression.
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INTRODUCTION
Superficial palpable masses of the head and neck are extremely 
common in the pediatric population, with most of these lesions 
being benign (1). Head and neck masses in children are divided 
into four groups as congenital, inflammatory, vascular, and 
neoplastic. While congenital lesions are more common, lymph-
adenopathies due to inflammatory masses are the most frequent-
ly encountered acquired neck masses (2).
Although the differential diagnosis is often narrowed down by 
history and physical examination, imaging is required in pediat-
ric neck masses that do not respond to treatment and require 

surgical resection (3). Imaging techniques such as grayscale and 
Doppler ultrasonography, computed tomography (CT), magne- 
tic resonance (MR) imaging, and MR angiography can be used 
to evaluate head and neck masses in children, and all of these 
methods have advantages and disadvantages (4). Also, imaging 
aims to achieve an effective diagnosis or differential diagnosis 
while minimizing radiation exposure (2). For this reason, 
ultrasonography is the first-line imaging method in the diagno-
sis and treatment planning of neck mass.  In most cases, 
sufficient information can be obtained by the US (3).
The study aimed to evaluate the clinical and radiological 
features of neck masses in children and how they might help in 
diagnosis.

MATERIAL and METHODS
This retrospective study was approved by the ‘‘Ethical Commit-
tee of the Faculty of Medicine, S.B Istanbul Medeniyet Univer-
sity Göztepe Training and Research Hospital” with the ethics 
committee approval number 2022/0555, in compliance with the 
Helsinki Declaration. The patients, who were referred to the 
Pediatric or Pediatric Surgery clinics with a mass in the head 
and neck between January 2018 and January 2022 and who 
underwent imaging, were evaluated retrospectively.
Inclusion criteria were as follows 1- unilateral or bilateral neck 
masses; 2- age < 18 years.  Patients with inflammatory masses 
and malignant neoplasms were excluded. Demographic data, 
radiological diagnostic methods, radiological characteristics of 
the mass, treatment methods, and pathology results of the 
patients with congenital and neoplastic masses were obtained 
from the hospital system. USG was performed by a single 
radiologist who had more than 10 years of pediatric radiology 
experience. The images were evaluated retrospectively by the 
same radiologist via the Picture Archiving Communication 
Systems (PACS). These congenital (C) and acquired (A) masses 
of the patients were examined radiologically in 3 groups as 
cystic, solid, and mixed type. In addition, the lesions were divid-
ed into 7 regions according to their anatomic location as calvari-
al, facial, parotitis, anterolateral, posterior, and multi-compart-
ment. Based on the definite diagnosis, each patient underwent 
the appropriate medical and/or surgical treatment. The non-sur-
gical group was classified as sclerotherapy, medical, and 
follow-up.

Statistical Analysis
Statistical analyses were performed using SPSS 21.0, Chicago, 
IL, USA.  Normality testing was performed with the Kolmogor-
ov–Smirnov test. Normal distributions were evaluated with the 
Student’s T test and non-normal distributions were evaluated 
with the one-way ANOVA test. Data for the continuous 
variables were given as mean standard deviation. A value of 
p<0.05 was considered significant.

RESULTS
Between 2018 and 2022, 64 children (32 boys, 32 girls) who 
had neck masses were admitted to the hospital because of 
diagnostic/prognostic difficulties and/or for treatment. The 
mean age of the patients was 83±64 months. The primary 
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DISCUSSION
Neck masses are common in childhood. These masses may 
originate from the skin, subcutaneous fat, muscle, or bone (5).  
80 to 90% of childhood neck masses are benign, and the majori-
ty are of infectious origin. Other causes include congenital 
malformations, benign neoplasms, and rarely malignancies. A 
complete history and a complete physical examination are very 
important for treatment planning and prognosis in these patients 
in order to make a correct diagnosis (6). The highest frequency 
of correct pre-operative diagnosis, which was based on clinical 
and radiological findings, was seen in cases of acquired masses 
(56.2 % of the cases). At the same time, the ratio of boys to girls 
was equal.  These results were different from the data of Shuai-
bu et al. (7). 
Ultrasound is the first-line diagnostic method to be performed in 
children because it is easily accessible and does not contain 
radiation (7). It is highly diagnostic in cases of non-inflammato-
ry neck masses, especially in cases of congenital cystic neck 
masses. Vascular flow can also be evaluated with Doppler while 
providing information about the size, location, and content of 
the lesion. Mild vascularity can be observed in the septa of 
multilobulated, septated cystic lesions, as in Figure 1 (3). 

Figure 1: In a 1-year-old male patient with a giant lymphatic malformation 
extending from the left deltoidal region to the anteroinferior neck, the cyst was 
aspirated and a bleomycin injection was applied.
Figures 1a and 1b: Ultrasound and Doppler ultrasound images show vasculari-
ty in the wall and septa of the cyst.
Figure 1c: Coronal T2 weighted image shows a lobulated contoured cystic 
mass.
Figure 1d: Contrast-enhanced coronal fat-suppressed T1weighted shows 
contrast enhancement in the cystic periphery and septa.

Especially in cases of congenital cystic neck masses such as 
branchial, thyroglossal, and dermoid cysts, USG is highly 
diagnostic and eliminates the need for histopathological exam-
ination (7).
However, ultrasound is limited in case of very small or deeply 
located lesions (6). It is not always possible to favorably visual-
ize deep structures of the neck, especially retropharyngeal soft 
tissues, using ultrasound. As in Figure 2, the extension of the 
solid lesion in the right carotid triangle to the deep neck 
structures can be better evaluated with MR. (1) CT and MR may 
be preferred for masses with undefined characteristics (5).

Figure 2: Operated schwannoma in the right carotid triangle in an 8 year old 
patient. Figure 2a: Coronal T1 weighted image (white point) and Figure 2b: 
contrast-enhanced coronal T1 weighted image (black arrow) shows a solid mass 
lesion with marked heterogeneous contrast enhancement. Figure 2 c: Axial T2 
weighted image and Figure 2d: Axial contrast-enhanced T1 weighted image 
(black arrowhead) shows a solid mass with marked contrast enhancement.

Neck imaging in all of our patients started with USG. However, 
in 67.1% of our cases, CT and MR were preferred for differen-
tial diagnosis because the mass lesion was solid and mixed in 
character and clinically suspicious findings were present. While 
the rate of use of CT was 7.8% in our study, MR was used in 
57.8% of the cases. CT is superior for detecting calcification, 
while MR may better characterize a lesion more accurately 
revealing its relationship with the surrounding structures, which 
provides important information for pre-surgical planning (4).

Presence from birth, speed of size changes, overlying skin color, 
erythema, fluctuation, tenderness, and high white blood cell 
count are among the clinical information that narrows the differ-
ential diagnosis. In these patients, cross-sectional examination 
has significant benefits before surgical treatment planning, or if 
an underlying congenital lesion is suspected (2). The most 
common cystic masses in the neck in childhood are thyroglossal 
duct cysts (7,8). Lymphatic malformations were the most 
common congenital purely cystic lesions in our study. Septa and 
remnants of proteinaceous material or internal echoes make the 
content of the thyroglossal cyst heterogeneous, and most of the 
thyroglossal cysts in our study were seen as mixed types. When 
all cystic lesions were examined, regardless of their content, 
thyroglossal cyst was the most common one in our study, which 
was consistent with the literature. Also we explain the reason for 
this by the fact that some thyroglossal duct cysts are operated 
without the need for radiological diagnosis. 

Congenital masses encountered in childhood are generally benign 
and rarely malignant (5). In some suspicious cases, additional testing 
may be required. Normally, further investigation is often not required 
in the diagnosis of cystic lesions. In some cases, thyroglossal cysts 
can be easily recognized due to their congenital nature, midline 
localization, and mobility with tongue movements, but they may 
raise suspicion in terms of the presence of solid components on 
ultrasonographic imaging. The reason for this may be the protein 
content of the cyst, inflammation, infections, or ectopic thyroid 
tissue (9). Although branchial cysts are mostly cystic, atypical 
branchial cysts may contain solidified components that are leveled 
as in Figure 3. 

Figure 3: 16-year-old female patient, operated BKK. 
Figure 3a: Coronal T2 weighted image and Figure 3b: Sagittal T2 weighted 
images show a cystic mass with leveling content on the right anterolateral neck.
Figure 3c: Fat-suppressed axial precontrast T1 weighted, and 
Figure 3d: Fat-suppressed axial postcontrast images show a non-enhancing 
mass.

Again, cervical teratomas are mixed lesions and often contain calcifi-
cations. This may cause difficulties in diagnosis. Since the frequency 
of solid components was found to be 67.1% in this series, the history, 
and physical examination were not satisfactory, and additional 
examination was required to clarify the diagnosis and to show its 
relationship with the extension and surrounding tissues. In order not 
to miss a possible malignancy, it is important not to avoid further 
examination. Another radiological guide is the location of the lesion.  
Embryonic features and anatomy of the cervical region help narrow 
the differential diagnosis of neck lesions in children (9). In the 
presented series, mixed thyroglossal cysts were located in the 
midline, whereas branchial cysts, and solid lesions such as hemangi-
omas were located more often laterally. These findings were consis-
tent with the literature (10). Venous-lymphatic malformations mostly 
had multi-compartment localization. Imaging methods have a signif-
icant role in the diagnostic journey of children presenting with a 
congenital or acquired mass in the neck. Radiology is both guiding 

and helpful in the treatment and follow-up of interventional 
procedures (10). Sclerotherapy application was performed under US 
guidance in our patients. Besides its diagnostic use, ultrasound was 
used as a noninvasive method at follow-up visits in the patients who 
did and did not receive medical treatment in order to determine the 
lesion’s depth and size and if the lesion regressed. After the diagnosis 
is clarified clinically and radiologically, surgical excision is satisfac-
tory for masses that show spontaneous regression or that are not 
eligible for nonsurgical treatment methods. Excision is the recom-
mended treatment method, especially in patients with congenital 
neck masses, to prevent problems such as future growth and second-
ary infection (7). In the presented series, half of the patients were 
treated surgically and the other half were treated non-surgically. Cure 
can be achieved by aspiration and sclerosing agent injection therapy 
performed by interventional radiology in lymphatic malformations 
which have a high risk of recurrence when operated. The limitation 
of our study was the fact that a selected group and a limited number 
of patients were included in this retrospective study. Further studies 
with higher numbers of patients are needed.

CONCLUSION
The etiology of childhood head and neck masses is quite diverse. 
Therefore, no clinical or radiological feature alone can predict the 
definitive diagnosis. Adopting a multidisciplinary approach in a 
complete and adequate clinical evaluation is extremely important to 
guide the selection of appropriate medical and/or surgical treatment.

Highlight key points:
1) The purpose of imaging is to minimize radiation exposure while 
obtaining an effective diagnosis or differential diagnosis.
2) It is extremely important to adopt a multidisciplinary approach to 
clinical and radiological lesions and to guide the selection of appro-
priate medical and/or surgical devices.
3) Head and neck masses in childhood have a wide variety of causes.
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ABSTRACT
Objective: 
Head and neck masses in childhood have a wide variety of causes. These masses may be of 
congenital, inflammatory, or neoplastic origin. The purpose of imaging is to minimize radiation 
exposure while obtaining an effective diagnosis or differential diagnosis. Therefore, the first 
screening study preferred after physical examination is Ultrasonography (US). This study aims 
to draw attention to the radiological diversity and treatment options in patients presenting with a 
neck mass, regardless of age.

Material and Methods: 
This retrospective study was conducted with pediatric patients who presented with a head-neck 
mass and underwent radiological imaging between 2018 and 2022. Inflammatory masses, 
lymphadenopathies, and malignant neoplasms were excluded. Demographic data, radiological 
diagnostic methods, radiological characteristics of the mass, treatment methods, and pathology 
results of the patients with congenital and acquired masses were obtained from the hospital 
system. The lesions of the patients were examined radiologically in 3 groups as cystic, solid, and 
mixed type.

Results: 
The age and gender distribution of 64 patients was similar between the groups. Cystic masses 
were most commonly congenital, while solid masses were acquired. Head and neck masses were 
mostly located in the anterolateral cervical triangle. Thyroglossal duct cysts were the most 
common cystic masses and were mostly of mixed character. The second most common 
veno-lymphatic malformations (VLM) which constituted the second most common mass were 
mostly of cystic character. Hemangiomas were the most common solid masses. Among the 
patients who underwent imaging, 32 (50%) patients were treated surgically. Sclerotherapy was 
applied to 10 (15.6%) patients at least once. A non-selective beta-blocker drug was administered 
as medical treatment in 10 (15.6%) patients. 

Conclusion: 
The etiology of childhood head and neck masses is quite diverse. For this reason, adopting a 
multidisciplinary approach is extremely important in terms of making the diagnosis correctly and 
guiding the clinician in choosing the appropriate medical and/or surgical treatment.
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complaint of all the patients was neck swelling. The most 
common physical examination finding was the presence of a 
neck mass in all patients. 
As a radiological imaging method, USG was performed in all 
patients. As further imaging methods; computed tomography 
n:5 (7.8%); and/or; magnetic resonance imaging n:37 (57.8%), 
were performed. While 28 (43.7%) of these masses were 
congenital, 36 (56.2%) were acquired. As a result of the radio-
logical evaluation, it was observed that the lesions were cystic 
in 21 (32.8%) patients and solid in 29 (45.3%) patients, while 
they had mixed features in 14 (21.8%) patients. Age and gender 
distribution were similar between the groups (Table I).

Table I: Demographic data-radiological characteristics of patients according to 
groups

ABBREVIATIONS
USG: ultrasound CT: computed tomography MRI: Magnetic Resonance Imaging

The content and components of acquired and congenital lesions 
were similar. The smallest mass size was found to be 
17.35±13.08 mm, while the largest was 32.26±20.85 mm.
While venous-lymphatic malformations (VLM) were more 
common among pure cystic masses; (n:9, 42.8%), hemangioma 
(n:14, 48.2%) was the most common solid lesion, and thyro-
glossal duct cyst was the most common mixed type lesion (n:8, 
57%) (Table II).

Table II: Radiological typing of lesions

When evaluated in terms of the radiological location of the 
lesions, cystic lesions were most frequently detected in the 
midline (23.8%) and parotid region (23.8%). Solid lesions were 
most commonly seen in the anterolateral cervical triangle 
(24.1%), while mixed lesions were located in the midline with a 
frequency of 50% (Table III).

Table III: Distribution of lesions by localization

ABBREVIATIONS
NF-schwan: neurofibroma-schwannoma, BCC: branchial cleft cyst, Thy-cyst: thyroglossal 
cyst, lipoma-LB: lipoma-lipoblastoma, VLM: endolymphatic cyst, epi-der. C: 
epidermoid-dermoid cyst

The treatment planning of the patients who underwent imaging 
was made by the relevant clinics. Thirty-two (50%) of the 
patients were treated surgically. Surgical excision was 
performed in 8 (38%) cystic masses, 11 (37.9%) solid masses, 
and 13 (92%) mixed masses. The pathological findings of these 
patients were compatible with the radiological preliminary 
diagnosis. At least one session of sclerotherapy was applied to 
10 (15.6%) patients in the non-surgical group. The cure was 
achieved in all patients who underwent sclerotherapy. A non-se-
lective beta-blocker drug was administered as medical treatment 
in 10 (15.6%) patients. Twelve (18.7%) patients remained in 
clinical follow-up (Table IV). Almost all of these patients, who 
were followed up for an average of 2 years, showed regression.

Tablo IV: Treatment Methods
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to evaluate head and neck masses in children, and all of these 
methods have advantages and disadvantages (4). Also, imaging 
aims to achieve an effective diagnosis or differential diagnosis 
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ultrasonography is the first-line imaging method in the diagno-
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patients with congenital and neoplastic masses were obtained 
from the hospital system. USG was performed by a single 
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experience. The images were evaluated retrospectively by the 
same radiologist via the Picture Archiving Communication 
Systems (PACS). These congenital (C) and acquired (A) masses 
of the patients were examined radiologically in 3 groups as 
cystic, solid, and mixed type. In addition, the lesions were divid-
ed into 7 regions according to their anatomic location as calvari-
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ment. Based on the definite diagnosis, each patient underwent 
the appropriate medical and/or surgical treatment. The non-sur-
gical group was classified as sclerotherapy, medical, and 
follow-up.
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Statistical analyses were performed using SPSS 21.0, Chicago, 
IL, USA.  Normality testing was performed with the Kolmogor-
ov–Smirnov test. Normal distributions were evaluated with the 
Student’s T test and non-normal distributions were evaluated 
with the one-way ANOVA test. Data for the continuous 
variables were given as mean standard deviation. A value of 
p<0.05 was considered significant.

RESULTS
Between 2018 and 2022, 64 children (32 boys, 32 girls) who 
had neck masses were admitted to the hospital because of 
diagnostic/prognostic difficulties and/or for treatment. The 
mean age of the patients was 83±64 months. The primary 

DISCUSSION
Neck masses are common in childhood. These masses may 
originate from the skin, subcutaneous fat, muscle, or bone (5).  
80 to 90% of childhood neck masses are benign, and the majori-
ty are of infectious origin. Other causes include congenital 
malformations, benign neoplasms, and rarely malignancies. A 
complete history and a complete physical examination are very 
important for treatment planning and prognosis in these patients 
in order to make a correct diagnosis (6). The highest frequency 
of correct pre-operative diagnosis, which was based on clinical 
and radiological findings, was seen in cases of acquired masses 
(56.2 % of the cases). At the same time, the ratio of boys to girls 
was equal.  These results were different from the data of Shuai-
bu et al. (7). 
Ultrasound is the first-line diagnostic method to be performed in 
children because it is easily accessible and does not contain 
radiation (7). It is highly diagnostic in cases of non-inflammato-
ry neck masses, especially in cases of congenital cystic neck 
masses. Vascular flow can also be evaluated with Doppler while 
providing information about the size, location, and content of 
the lesion. Mild vascularity can be observed in the septa of 
multilobulated, septated cystic lesions, as in Figure 1 (3). 

Figure 1: In a 1-year-old male patient with a giant lymphatic malformation 
extending from the left deltoidal region to the anteroinferior neck, the cyst was 
aspirated and a bleomycin injection was applied.
Figures 1a and 1b: Ultrasound and Doppler ultrasound images show vasculari-
ty in the wall and septa of the cyst.
Figure 1c: Coronal T2 weighted image shows a lobulated contoured cystic 
mass.
Figure 1d: Contrast-enhanced coronal fat-suppressed T1weighted shows 
contrast enhancement in the cystic periphery and septa.

Especially in cases of congenital cystic neck masses such as 
branchial, thyroglossal, and dermoid cysts, USG is highly 
diagnostic and eliminates the need for histopathological exam-
ination (7).
However, ultrasound is limited in case of very small or deeply 
located lesions (6). It is not always possible to favorably visual-
ize deep structures of the neck, especially retropharyngeal soft 
tissues, using ultrasound. As in Figure 2, the extension of the 
solid lesion in the right carotid triangle to the deep neck 
structures can be better evaluated with MR. (1) CT and MR may 
be preferred for masses with undefined characteristics (5).

Figure 2: Operated schwannoma in the right carotid triangle in an 8 year old 
patient. Figure 2a: Coronal T1 weighted image (white point) and Figure 2b: 
contrast-enhanced coronal T1 weighted image (black arrow) shows a solid mass 
lesion with marked heterogeneous contrast enhancement. Figure 2 c: Axial T2 
weighted image and Figure 2d: Axial contrast-enhanced T1 weighted image 
(black arrowhead) shows a solid mass with marked contrast enhancement.

Neck imaging in all of our patients started with USG. However, 
in 67.1% of our cases, CT and MR were preferred for differen-
tial diagnosis because the mass lesion was solid and mixed in 
character and clinically suspicious findings were present. While 
the rate of use of CT was 7.8% in our study, MR was used in 
57.8% of the cases. CT is superior for detecting calcification, 
while MR may better characterize a lesion more accurately 
revealing its relationship with the surrounding structures, which 
provides important information for pre-surgical planning (4).

Presence from birth, speed of size changes, overlying skin color, 
erythema, fluctuation, tenderness, and high white blood cell 
count are among the clinical information that narrows the differ-
ential diagnosis. In these patients, cross-sectional examination 
has significant benefits before surgical treatment planning, or if 
an underlying congenital lesion is suspected (2). The most 
common cystic masses in the neck in childhood are thyroglossal 
duct cysts (7,8). Lymphatic malformations were the most 
common congenital purely cystic lesions in our study. Septa and 
remnants of proteinaceous material or internal echoes make the 
content of the thyroglossal cyst heterogeneous, and most of the 
thyroglossal cysts in our study were seen as mixed types. When 
all cystic lesions were examined, regardless of their content, 
thyroglossal cyst was the most common one in our study, which 
was consistent with the literature. Also we explain the reason for 
this by the fact that some thyroglossal duct cysts are operated 
without the need for radiological diagnosis. 

Congenital masses encountered in childhood are generally benign 
and rarely malignant (5). In some suspicious cases, additional testing 
may be required. Normally, further investigation is often not required 
in the diagnosis of cystic lesions. In some cases, thyroglossal cysts 
can be easily recognized due to their congenital nature, midline 
localization, and mobility with tongue movements, but they may 
raise suspicion in terms of the presence of solid components on 
ultrasonographic imaging. The reason for this may be the protein 
content of the cyst, inflammation, infections, or ectopic thyroid 
tissue (9). Although branchial cysts are mostly cystic, atypical 
branchial cysts may contain solidified components that are leveled 
as in Figure 3. 

Figure 3: 16-year-old female patient, operated BKK. 
Figure 3a: Coronal T2 weighted image and Figure 3b: Sagittal T2 weighted 
images show a cystic mass with leveling content on the right anterolateral neck.
Figure 3c: Fat-suppressed axial precontrast T1 weighted, and 
Figure 3d: Fat-suppressed axial postcontrast images show a non-enhancing 
mass.

Again, cervical teratomas are mixed lesions and often contain calcifi-
cations. This may cause difficulties in diagnosis. Since the frequency 
of solid components was found to be 67.1% in this series, the history, 
and physical examination were not satisfactory, and additional 
examination was required to clarify the diagnosis and to show its 
relationship with the extension and surrounding tissues. In order not 
to miss a possible malignancy, it is important not to avoid further 
examination. Another radiological guide is the location of the lesion.  
Embryonic features and anatomy of the cervical region help narrow 
the differential diagnosis of neck lesions in children (9). In the 
presented series, mixed thyroglossal cysts were located in the 
midline, whereas branchial cysts, and solid lesions such as hemangi-
omas were located more often laterally. These findings were consis-
tent with the literature (10). Venous-lymphatic malformations mostly 
had multi-compartment localization. Imaging methods have a signif-
icant role in the diagnostic journey of children presenting with a 
congenital or acquired mass in the neck. Radiology is both guiding 

and helpful in the treatment and follow-up of interventional 
procedures (10). Sclerotherapy application was performed under US 
guidance in our patients. Besides its diagnostic use, ultrasound was 
used as a noninvasive method at follow-up visits in the patients who 
did and did not receive medical treatment in order to determine the 
lesion’s depth and size and if the lesion regressed. After the diagnosis 
is clarified clinically and radiologically, surgical excision is satisfac-
tory for masses that show spontaneous regression or that are not 
eligible for nonsurgical treatment methods. Excision is the recom-
mended treatment method, especially in patients with congenital 
neck masses, to prevent problems such as future growth and second-
ary infection (7). In the presented series, half of the patients were 
treated surgically and the other half were treated non-surgically. Cure 
can be achieved by aspiration and sclerosing agent injection therapy 
performed by interventional radiology in lymphatic malformations 
which have a high risk of recurrence when operated. The limitation 
of our study was the fact that a selected group and a limited number 
of patients were included in this retrospective study. Further studies 
with higher numbers of patients are needed.

CONCLUSION
The etiology of childhood head and neck masses is quite diverse. 
Therefore, no clinical or radiological feature alone can predict the 
definitive diagnosis. Adopting a multidisciplinary approach in a 
complete and adequate clinical evaluation is extremely important to 
guide the selection of appropriate medical and/or surgical treatment.

Highlight key points:
1) The purpose of imaging is to minimize radiation exposure while 
obtaining an effective diagnosis or differential diagnosis.
2) It is extremely important to adopt a multidisciplinary approach to 
clinical and radiological lesions and to guide the selection of appro-
priate medical and/or surgical devices.
3) Head and neck masses in childhood have a wide variety of causes.
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&ẺZYVER�/ERHMHE�)RJIOWM]SRY�
7ETXERER�(ʯVX�3PKY
$NG�7ÕS�'��������������������

&ʳ̉VE�&EPOE]�&%&%):
7EJVERFSPY�(IZPIX�,EWXERIWM��
+ʯ˓ʳW�,EWXEP�OPEV��/PMRM˓M��
/EVEFʳO��8ʳVOM]I

ORCID ID: 0000-0001-8795-9481   

(MGPI�/%=1%>
7E˓P�O�&MPMQPIVM�ʘRMZIVWMXIWM��
%XEXʳVO�7EREXSV]YQ�)˓MXMQ�ZI�
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%VẺX�VQE�,EWXERIWM��
+ʯ˓ʳW�,EWXEP�OPEV��/PMRM˓M
%ROEVE�8ʳVOM]I
HVHMGPIOE]QE^$KQEMP�GSQ�

���

&29,'����3Q|PRQLVL�LOH�+DVWDQH\H�%DúYXUDQ�
.DQGLGD�(QIHNVL\RQX�6DSWDQDQ�'|UW�2OJX

)RXU�3DWLHQWV�$GPLWWHG�WR�+RVSLWDO�ZLWK�
&29,'����3QHXPRQLD�'LDJQRVHG�ZLWK�
&DQGLGD�øQIHFWLRQ

OLGU
SUNUMU

'EWI�6ITSVX

�*HQHO�0�G�UO�÷��%LOLPVHO�$UDúWÕUPD�3ODWIRUPXQD�����������
WDULKLQGH� EDúYXUXODUDN� EX� oDOÕúPD\Õ� \DSDELOPHN� LoLQ� RQD\�
DOÕQPÕúWÕU�� 2OJXODUGDQ� \DSÕODFDN� RODQ� SURVHG�UOHU� LoLQ�
ELOJLOHQGLULOPLú�RQDP�IRUPX�DOÕQPÕúWÕU�

2OJX����
+DVWDQHPL]H� EDúYXUXVXQGDQ� ELU� J�Q� |QFH� QD]RIDUHQJHDO�
V�U�QW�GH� U57�3&5� 6$56�&R9��� �&RYLG����� WHVWL� SR]LWLI�
VDSWDQDQ� ��� \DúÕQGD� NURQLN� REVWU�NWLI� DNFL÷HU� KDVWDOÕ÷Õ�
�.2$+��� EURQúHNWD]L�� ULWLP� ER]XNOX÷X�� GL\DEHWHV� PHOOLWXV�
�'0��� KLSHUWDQVL\RQ� �+7�� WDQÕODUÕ� RODQ� KDVWD� DWHú� YH� QHIHV�
GDUOÕ÷Õ� LOH� KDVWDQHPL]H� EDúYXUGX�� <DWÕúÕQGDNL� \�NVHN�
UH]RO�V\RQOX�ELOJLVD\DUOÕ�WRPRJUDILVLQGH��<5%7��\HU�\HU�EX]OX�
FDP� RSDVLWHOHUL�� \HU� \HU� JUXSODúPD� J|VWHUHQ� \D\JÕQ� EURQúHN-
WD]LN� GH÷LúLNOLNOHUL� PHYFXWWX�� )DYLSUDYLU�� OHYRIORNVDVLQ��
GHNVDPHWD]RQ���[�PJ��X\JXODQGÕ�

� 1D]DO� 2�� LOH� WDNLS� HGLOGL�� 7DNLELQGH� NOLQLN� YH� ODERUDWXDU�
SDUDPHWUHOHUL� N|W�OHúHQ�� RNVLMHQ� JHUHNVLQLPL� DUWDQ� KDVWDGD�
KDVWDQH�HQIHNVL\RQX�G�ú�Q�OHUHN�DQWLEL\RWLN�WHGDYLVL�SLSHUDVL-
OLQ�WD]REDNWDP� RODUDN� GH÷LúWLULOGL�� +DVWDQÕQ� EX� GXUXPXQGD�
oHNLOHQ�3$�DNFL÷HU�JUDILVL�UHVLP��¶GH�J|U�OPHNWHGLU���

5HVLP���3$�DNFL÷HU�JUDILVLQGH�ELODWHUDO�LQILOWUDV\RQ�

+DVWD� \�NVHN� DNÕPOÕ� QD]DO� NDQ�O� RNVLMHQ� �+)12�� LOH� WDNLEH�
EDúODQGÕ��$OWÕ� J�Q�SLSHUDVLOLQ�WD]REDNWDPD� UD÷PHQ�HQIHNVL\RQ�
SDUDPHWUHOHULQGH�JHULOHPH�ROPD\DQ�KDVWDGDQ�EDOJDP�N�OW�U��YH�
EDOJDPGD�PDQWDU�N�OW�U��J|QGHULOGL��&RYLG����SR]LWLIOL÷LQLQ�RQ�
DOWÕQFÕ�J�Q�QGH�EDOJDP�N�OW�U�QGH�&DQGLGD�DOELFDQV�YH�3VHXGR-
PRQDV�DHUXJLQRVD��UH\HQ�KDVWDQÕQ�DQWLEL\RWLN� WHGDYLVL� DPLND-
VLQ��PHURSHQHP�YH�IOXNDQD]RO�RODUDN�G�]HQOHQGL��

%X� WHGDYLQLQ� RQXQFX� J�Q�QGH� KDVWD� +)12¶GDQ� D\UÕOGÕ��
UH]HUYXDUOÕ�PDVNH�LOH�WDNLEH�EDúODQGÕ��$PLNDVLQ�RQ�J�QH��PHUR-
SHQHP�YH�IOXNDQD]RO����J�QH�WDPDPODQDUDN�NHVLOGL��+DVWD�W�P�
\DWWÕ÷Õ�V�UH�ER\XQFD�WRSODP�����PJ�PHWLOSUHGQL]RORQ�DOGÕ�

2OJX����
+DVWDQHPL]H� EDúYXUXVXQGDQ� DOWÕ� J�Q� |QFH� QD]RIDUHQJHDO�
V�U�QW�GH� U57�3&5� 6$56�&R9��� SR]LWLI� VDSWDQÕS�� ILO\DV\RQ�
HNLSOHULQFH� IDYLSUDYLU� EDúODQDQ� ��� \DúÕQGD� '0� WDQÕOÕ� KDVWD��
QHIHV� GDUOÕ÷Õ�� |NV�U�N� úLND\HWLQLQ� DUWPDVÕ� �]HULQH� KDVWDQHPL]�
DFLO� VHUYLVLQH� EDúYXUPXú�� $FLO� VHUYLVH� EDúYXUX� 3$� DNFL÷HU�
JUDILVL� UHVLP� ��E¶GH� J|U�OPHNWHGLU�� <R÷XQ� EDNÕP� LKWL\DFÕQÕQ�
VDSWDQPDVÕ� �]HULQH� DQHVWH]L� \R÷XQ� EDNÕP� �QLWHVLQH� �<%h��
\DWÕUÕOPÕú��+DVWDQÕQ�\DWÕú�WRUDNV�%7¶VLQGH�KHU�LNL�DNFL÷HUGH�W�P�
OREODUGD� PXOWLIRNDO� EX]OX� FDP� GDQVLWHVLQGH� LQILOWUDV\RQ��
NDOGÕUÕP�WDúÕ�J|U�Q�POHUL�PHYFXWWX��

'|UW�J�Q�<%h¶GH�QD]DO�RNVLMHQ� LOH� WDNLS�HGLOHQ�KDVWD� VHUYLVL-
PL]H�NDEXO�HGLOGL��<%h¶GH�EDúODQDQ�HQRNVDSDULQ���[������SLSHU-
DVLOLQ�WD]REDNWDP� ��[���JU�� ��� PJ� PHWLOSUHQL]RORQ� WHGDYLVL��
PHWLOSUHGQL]RORQ����PJ¶D�G�ú�OHUHN�GHYDP�HGLOGL��(OHNWURNDU-
GLRJUDILGH� DWULDO� ILEULODV\RQ� VDSWDQDQ� KDVWD� NDUGL\RORML\H�
GDQÕúÕODUDN� WHGDYLVL� G�]HQOHQGL�� 7DNLELQGH� JHQHO� GXUXPX�
N|W�OHúHQ� &53� GH÷HUL� ���¶WHQ� ���¶D� �PJ�GO��� IHUULWLQ� GH÷HUL�
������QJ�GO�¶GHQ�����¶\H�\�NVHOHQ�KDVWDGD�SLSHUDVLOLQ�WD]REDN-
WDP� NHVLOHUHN�� HUWDSHQHP� ��[�J�¶H� JHoLOGL�� +DVWDQH� \DWÕúÕQÕQ�
RQXQFX� J�Q�QGH� \XWPD� J�oO�÷��� VHV� NÕVÕNOÕ÷Õ� WDULIOH\HQ�
KDVWDQÕQ�D÷Õ]�LoL�PXNR]DVÕQGD�SV|GRPHPEUDQ|]�\DSÕODU��EH\D]�
SODNODU�VDSWDQGÕ��5HVLP��D���

5HVLP��D�E��'LO��]HULQGH�SV|GRPHPEUDQ|]�SODNODU�YH�3$�DNFL÷HU�JUDILVLQGH�
ELODWHUDO�LQILOWUDV\RQODU��������

'HUPDWRORML\H�GDQÕúÕODQ�KDVWD\D�RUDO�NDQGLGLD]LV�WDQÕVÕ\OD�RUDO�
IOXNDQD]RO� LON� KDIWD�� KDIWDGD� �� J�Q� ���� PJ� �[��� VRQUDVÕQGD�
KDIWDGD� ELU� ���� PJ� �[�� OH]\RQODU� JHoHQH� NDGDU� � YH� QLVWDWLQ�
JDUJDUD� ��[���� GDPODOÕN�� �� KDIWD� NXOODQPDVÕ� |QHULOGL�� %X�
WHGDYLOHUOH� KDVWDQÕQ� úLND\HWOHUL� JHULOHGL�� +DVWD� \DWWÕ÷Õ� V�UH�
ER\XQFD�QD]DO�RNVLMHQ�LOH�WDNLS�HGLOGL���WRSODPGD�����PJ�PHWLO-
SUHGQL]RORQ�DOGÕ��

2OJX����
+DVWDQHPL]H�EDúYXUXVXQGDQ�|QFH�\DNÕQ�WHPDVOÕ�ROPDVÕ�QHGHQL-
\OH�NDUDQWLQD\D�DOÕQDQ�YH�VHPSWRP�JHOLúPHVL��]HULQH�QD]RIDUHQ-
JHDO� V�U�QW�GH� U57�3&5� 6$56�&R9��� SR]LWLI� VDSWDQDQ� YH� ��
J�Q�IDYLSLUDYLU�NXOODQDQ�KDVWD��DWHú�YH�QHIHV�GDUOÕ÷ÕQÕQ�GHYDP�
HWPHVL� �]HULQH� KDVWDQHPL]� DFLO� VHUYLVLQH� EDúYXUPXú�� KLSRNVL�
VDSWDQPDVÕ��]HULQH�VHUYLVLPL]H�\DWÕUÕOGÕ��g]JHoPLúLQGH�.2$+��
NRQMHVWLI�NDOS�\HWPH]OL÷L��PLWUDO�NDSDN�UHSODVPDQÕ�YH�KLSHUWLURL-
GL�YDUGÕ��3RVWHURDQWHULRU��3$��DNFL÷HU�JUDILVLQGH�VRO�DNFL÷HU��VW�
YH� RUWD� ]RQODUGD� \HQL� JHOLúHQ� LQILOWUDV\RQODU� WHVSLW� HGLOGL��
&�UHDNWLI�SURWHLQ��&53������PJ�/�ROPDVÕ��]HULQH�KDVWD\D�SLSHU-
DVLOLQ�WD]REDNWDP���[���JU���GHNVDPHWD]RQ���[�PJ���WHGDYLOHUL�



&DQGLGD�DOELFDQV��VÕNOÕNOD� LQVDQ�Y�FXGXQXQ�QRUPDO�PLNURIORU-
DVÕQGD�EXOXQDQ�IÕUVDWoÕ�ELU�SDWRMHQ�ROXS�RURIDUHQJHDO�NDQGLGLD-
]LVH�QHGHQ�RODQ�HQ�|QHPOL�W�UG�U��!�������%XQXQOD�ELUOLNWH��&��
WURSLFDOLV��&��JODEUDWD��&��SDUDSVLORVLV��&��NUXVHL�YH�&��GXEOLQLHQ-
VLV�JLEL�DOELFDQV�GÕúÕ�W�UOHULQ�GH�EX�HQIHNVL\RQD�NDWNÕGD�EXOXQ-
GX÷X�ELOLQPHNWHGLU������+DVWDODUGD�ORNDO�UDKDWVÕ]OÕN��WDW�GH÷LúLN-
OLNOHUL�� D÷Õ]� LoLQGH�\DQPD�� JORVVRGLQ\D�� GLVIDML� YH� �YH\D�QHIHV�
DOPDGD�J�oO�N�JLEL�úLND\HWOHU�RODELOLU������

2OJXODUÕPÕ]GDQ� LNLVLQGH� GLVIDML� YH� JORVVRGLQ\D� � VHPSWRPODUÕ�
ROPDVÕ� �]HULQH�� RUDO� NDYLWH� PXD\HQHVL� LOH� RUDO� NDQGLGL\D]LV�
VDSWDQGÕ�� <DSÕODQ� ELU� oDOÕúPDGD� KDVWDQHGH� \DWDQ� �����
&RYLG���¶OX� KDVWDQÕQ� ��¶�QGH� ����� RUDO� NDQGLGL\D]LV�
VDSWDQGÕ÷Õ�YH�RUDO�NDQGLGL\D]LVLQ�&RYLG����VHPSWRPODUÕ�EDúOD-
PDVÕQGDQ�VRQUD�RUWDODPD���J�Q�LoLQGH�J|U�OG�÷��ELOGLULOPLúWLU�
�����%L]�GH�ELU� D\� LoLQGH�KDVWDQHGH�\DWDUDN� WDNLS� HWWL÷LPL]����
&RYLG���¶OX�KDVWDQÕQ�LNLVLQ�GH�RUDO�PXNR]DGD�HULWHPOL�SVHXGR-
PHPEUDQ|]�EH\D]�SODNODU� VDSWDGÕN��+DVWDQH\H�\DWÕúÕQ�\HGL�YH�
RQXQFX� J�QOHULQGH� J|U�OHQ� EX� OH]\RQODU� RUDO� NDQGLGL\D]LV�
RODUDN�GH÷HUOHQGLULOGL�

øNL�KDVWDPÕ]ÕQ�LVH�EDOJDP�N�OW�U�QGH�KDVWDQH�\DWÕúÕQÕQ�RQ�DOWÕQFÕ�
YH� GRNX]XQFX� J�QOHULQGH� FDQGLGD� DOELFDQV� �UHPHVL� VDSWDQGÕ��
.DQ� YH� GL÷HU� VWHULO� Y�FXW� DODQODUÕ� GÕúÕQGDNL� N�OW�U� �UHPHOHUL�
oR÷X�NH]�NRORQL]DV\RQX�\DQVÕWPDNOD�EHUDEHU�DQWLIXQJDO�WHGDYL-
\OH� KDVWDODUÕPÕ]ÕQ� NOLQLNOHUL� YH� ODERUDWXYDU� VRQXoODUÕQÕQ�
G�]HOPHVL� NDQGLGD� HQIHNVL\RQXQX� G�ú�QG�UPHNWHGLU�� øQYD]LY�
NDQGLGD�HQIHNVL\RQXQX�WDQÕPODPDN�LoLQ�ED]Õ�VNRUODPD�VLVWHP-
OHUL��FDQGLGD�VNRUX��RVWURVN\�NOLQLN�SUHGLNVL\RQ�NXUDOÕ��JHOLúWLU-
LOPLúVH� GH�� EX� VNRUODPD� VLVWHPOHUL� GDKD� oRN� \R÷XQ� EDNÕPGD�
L]OHQHQ�YH�FHUUDKL�|\N�V��RODQ�KDVWDODU�LoLQGLU��&RYLG����HQIHN-
VL\RQX�W�P�G�Q\D� LoLQ�\HQL�ELU�GXUXP�ROXS�NDQGLGD�HQIHNVL\-
RQXQX�NRORQL]DV\RQGDQ�D\ÕUPDN�LoLQ�\HQL�VNRUODPD�VLVWHPOHU-
LQH�LKWL\Do�ROGX÷XQX�G�ú�QPHNWH\L]�

&RYLG����QHGHQL� LOH� LPP�QV�SUHV\RQ� ULVNL� RODQ�YH� X]XQ� V�UH�
KRVSLWDOL]H�HGLOHQ��KDVWDODUGD�\XNDUÕGD�EDKVHGLOHQ�VHPSWRPODUÕQ�
VRUJXODQPDVÕ�� RUDO� NDYLWH� PXD\HQHVL� YH� DQWLEL\RWHUDSL\H�
UD÷PHQ� HQIHNVL\RQ� SDUDPHWUHOHULQGH� JHULOHPH�ROPD\DQ� KDVWD-
ODUGD� LVH�EDOJDP�N�OW�U��DOÕQPDVÕ� IÕUVDWoÕ�HQIHNVL\RQODUD�NDUúÕ�
PRUELGLWH�YH�YH\D�PRUWDOLWH\L�D]DOWPDGD�ROGXNoD�|QHPOLGLU��

&RUQLVWHLQ� YH� DUNDGDúODUÕQÕQ� \DSWÕ÷Õ� oDOÕúPDGD�� &DQGLGD� VSS��
L]RODV\RQX� LoLQ�HQ�|QHPOL� ULVN� IDNW|UOHUL� � DQWLEL\RWLN� WHGDYLVL��
VWHURLG�WHGDYLVL�YH��\R÷XQ�EDNÕPGD�WDNLS�RODUDN�VDSWDQPÕúWÕU������
%X�YHULOHU� ÕúÕ÷ÕQGD�&RYLG����QHGHQL\OH� WDNLS�HGLOHQ�KDVWDODUÕQ�
GD�EX�ULVN�IDNW|UOHULQH�VDKLS�ROPDVÕ�QHGHQL\OH�NDQGLGD�HQIHNVL\-
RQODUÕQD�\DWNÕQ�ROGXNODUÕQD�GLNNDW�oHNPHN�LVWHPHNWH\L]�

+DVWD�2QDPÕ��
2OJXODUGDQ� \DSÕODFDN� RODQ� SURVHG�UOHU� LoLQ� ELOJLOHQGLULOPLú�
RQDP�IRUPX�DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ�
dDOÕúPDQÕQ� NRQVHSWL� YH� GL]D\QÕ�� '.�� %%%�� YHULOHULQ� WRSODQ-
PDVÕ��\RUXPODQPDVÕ��'.��%%%��10��07��PDNDOHQLQ�\D]ÕOÕPÕ��
'.��%%%��10��07��OLWHUDW�U�DUDúWÕUPDVÕ��'.��%%%��10��07�
.ULWLN��J|]GHQ�JHoLUPH��'.��%%%

dÕNDU�dDWÕúPDVÕ�
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN�
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU�

6XQXOGX÷X�.RQJUH�
%X� oDOÕúPD� ������ .DVÕP� ����� WDULKOHUL� DUDVÕQGD�$QWDO\D¶GD�
\DSÕODQ�7RUDNV�'HUQH÷L� ���<ÕOOÕN�8OXVDO� NRQJUHVLQGH� H�SRVWHU�
RODUDN�VXQXOPXúWXU�

 
 
   
       
     
 

%DEDHY�%%��YH�DUN�$NG�7ÕS�'�����������

ÖZ
&RYLG����SDQGHPLVL�dLQ¶LQ�:XKDQ�NHQWLQGH�RUWD\D� oÕNPÕú� YH� W�P�G�Q\D\D�KÕ]OD� \D\ÕOPÕúWÕU��
&RYLG���� QHGHQL\OH� WDNLS� HGLOHQ� KDVWDODU�� IÕUVDWoÕ�PDQWDU� HQIHNVL\RQODUÕ� LoLQ� ULVN� IDNW|UOHULQH�
VDKLS�ROPDODUÕQD�UD÷PHQ�EX�NRQX\OD�LOJLOL�OLWHUDW�U�VÕQÕUOÕ�VD\ÕGDGÕU��&RYLG���¶OX�KDVWDODUÕPÕ]GDQ�
NDQGLGD�HQIHNVL\RQX�VDSWDGÕ÷ÕPÕ]�G|UW�ROJXQXQ�|]HOOLNOHULQL�NRQX\D�GLNNDW�oHNPHN�LoLQ�VXQPD\Õ�
DPDoODGÕN�

$QDKWDU�6|]F�NOHU�
6$56�&R9����&29,'������.DQGLGD��2URIDULQJHDO�NDQGLGL\D]LV

ABSTRACT
7KH�FRURQDYLUXV�GLVHDVH�������&29,'�����SDQGHPLF�DSSHDUHG�LQ�:XKDQ��&KLQD��DQG�KDV�UDSLGO\�
VSUHDG�DURXQG�WKH�ZRUOG��$OWKRXJK�SDWLHQWV�IROORZHG�XS�IRU�&RYLG����KDYH�ULVN�IDFWRUV�IRU�RSSRU-
WXQLVWLF�IXQJDO�LQIHFWLRQV��WKH�OLWHUDWXUH�RQ�WKLV�LVVXH�LV�OLPLWHG��:H�DLPHG�WR�SUHVHQW�WKH�FKDUDFWH��
ULVWLFV�RI�IRXU�&RYLG����SDWLHQWV�LQ�ZKRP�ZH�GHWHFWHG�FDQGLGD�LQIHFWLRQ��WR�GUDZ�DWWHQWLRQ�WR�WKLV�
LVVXH��

.H\�:RUGV�
6$56�&R9����&29,'������&DQGLGD��2URSKDU\QJHDO�FDQGLGLDVLV

*ø5øù
øON�RODUDN�dLQ¶LQ�:XKDQ�H\DOHWLQGH�$UDOÕN������WDULKLQGH�VDSWDQDQ�YH�RUDGDQ�G�Q\D\D�\D\ÕODQ�
6$56�&R9���&RYLG�����YLU�V��\D\ÕOÕPÕ�YH� úLGGHWL�QHGHQL\OH�N�UHVHO� VDOJÕQ� �SDQGHPL��RODUDN�
WDQÕPODQPÕúWÕU�� &RYLG���¶OX� KDVWDODUGD� JHQLú� VSHNWUXPOX� DQWLEL\RWLN� NXOODQÕPÕ�� \R÷XQ� EDNÕP�
\DWÕúÕ�� LQYD]LY�YH\D�QRQLQYD]LY�PHNDQLN�YHQWLODV\RQ�X\JXODQPDVÕ�� LPP�QV�SUHVLI�YH\D�NRUWL��
NRVWHURLG�WHGDYLOHU�JLEL�ELU�oRN�QHGHQH�ED÷OÕ�RODUDN�IXQJDO�HQIHNVL\RQODU�J|U�OPHNWH�YH�EX�HQIHN-
VL\RQODU�PRUELGLWH�YH�PRUWDOLWHQLQ�DUWPDVÕQD�QHGHQ�ROPDNWDGÕUODU������&RYLG����NOLQL÷LQGH�ELU�D\�
LoLQGH� \DWDUDN� WDNLS� YH� WHGDYL� HWWL÷LPL]� &RYLG���¶OX� KDVWDODUÕPÕ]GDQ� NDQGLGD� HQIHNVL\RQX�
VDSWDGÕ÷ÕPÕ]�G|UW�ROJXQXQ�|]HOOLNOHULQL�NRQX\D�GLNNDW�oHNPHN�LoLQ�VXQPD\Õ�SODQODGÕN�

OLGULAR
*HUoHN�]DPDQOÕ� UHYHUVH� WUDQVNULSVL\RQ� SROLPHUD]� ]LQFLU� UHDNVL\RQ� �U57�3&5�� WHVWL� LOH�
6$56�&R9����&RYLG�����SR]LWLI�VDSWDQDUDN��KDVWDQH\H�\DWÕúÕ�\DSÕODQ�ROJXODU�7�&�6D÷OÕN�%DNDQ-
OÕ÷Õ�&RYLG����UHKEHULQH�J|UH�WHGDYL�HGLOGLOHU������$\UÕFD��7�&��6D÷OÕN�%DNDQOÕ÷Õ�6D÷OÕN�+L]PHWOHUL

EDúODQGÕ��+DVWD�QD]DO�RNVLMHQ�LOH�WDNLS�HGLOGL��<DWÕúÕQÕQ�\HGLQFL�
J�Q�QGH�\HPHN�\HUNHQ�GLOLQGH�YH�\XWPD�VÕUDVÕQGD�D÷UÕVÕ�RODQ�
KDVWDQÕQ�PXD\HQHVLQGH�D÷Õ]�LoL�PXNR]DVÕQGD�SV|GRPHPEUDQ|]�
\DSÕODU��EH\D]�SODNODU�WHVSLW�HGLOGL��5HVLP�����

5HVLP��D�E��$÷Õ]�LoL�PXNR]DVÕQGD�EH\D]�SODNODU�YH�3$¶DNFL÷HU�JUDILVLQGH�VRO�
DNFL÷HU��VW�YH�RUWD�]RQODUGD�LQILOWUDV\RQ

'HUPDWRORML\H�GDQÕúÕODQ�KDVWD\D�RUDO�NDQGLGLD]LV�WDQÕVÕ\OD�RUDO�
IOXNDQD]RO� LON� KDIWD�� KDIWDGD� �� J�Q� ���� PJ� �[��� VRQUDVÕQGD�
KDIWDGD� ELU� ���� PJ� �[�� OH]\RQODU� JHoHQH� NDGDU� YH� QLVWDWLQ�
JDUJDUD���[����GDPODOÕN����KDIWD�NXOODQPDVÕ�|QHULOGL��%X�WHGDYL-
\OH� KDVWDQÕQ� úLND\HWOHUL� JHULOHGL�� +DVWD� \DWWÕ÷Õ� V�UH� ER\XQFD�
WRSODP�RODUDN�����PJ�PHWLOSUHGQL]RORQ�DOGÕ�

2OJX���
1D]RIDUHQJHDO� V�U�QW�GH� U57�3&5� 6$56�&R9��� SR]LWLI�
VDSWDQÕS��ILO\DV\RQ�HNLSOHULQFH�IDYLSUDYLU�EDúODQDQ����\DúÕQGDNL�
HUNHN�KDVWD��úLND\HWOHULQLQ�JHoPHPHVL��QHIHV�GDUOÕ÷ÕQÕQ�DUWPDVÕ�
YH� KLSRNVL� JHOLúPHVL� �]HULQH� GÕú�PHUNH]GH�\DWDUDN� IDYLSUDYLU��
PRNVLIORNVDVLQ�� PHWLOSUHGQL]RORQ� YH� HQRNVDSDULQ� WHGDYLVL�
DOPÕú��*HQHO�GXUXP�ER]XNOX÷X��QHIHV�GDUOÕ÷Õ�YH�KLSRNVL�ROPDVÕ�
�]HULQH� VHUYLVLPL]H� QDNLO� DOÕQGÕ�� +DVWDQÕQ� \DWÕú� 3$� DNFL÷HU�
JUDILVLQGH� KHU� LNL� DNFL÷HUGH� \D\JÕQ� LQILOWUDV\RQODU� L]OHQGL��
3LSHUDVLOLQ�WD]REDNWDP� ��[���JU��� PHWLOSUHGQL]RORQ� ��[��PJ��
HQRNVDSDULQ���[�����EDúODQGÕ��

+DVWDQÕQ� \DWÕúÕQÕQ� GRNX]XQFX� J�Q�QGH� 3$� DNFL÷HU� JUDILVLQGH�
LQILOWUDV\RQODUÕ� GHYDP� HWWL÷L� LoLQ� LVWHQHQ� EDOJDP� PDQWDU�
N�OW�U�QGH� FDQGLGD� DOELFDQV� �UHGL�� øQWUDYHQ|]� IOXNDQD]RO�
�[���PJ�HNOHQGL��øQWUDYHQ|]�IOXNDQD]RO���J�Q����J�QGHQ�VRQUD�
GD�EX�WHGDYL\H�RUDO�RODUDN�GHYDP�HGLOGL��)OXNDQD]RO�WHGDYLVL����
J�QH� WDPDPODQDUDN� NHVLOGL�� %X� WHGDYLOHU� LOH� JHQHO� GXUXPX�
G�]HOHQ��EDOJDPÕ�NDOPD\DQ��RNVLMHQ�LKWL\DFÕ�D]DODQ�KDVWD�WDEXU-
FX� HGLOGL�� +DVWD� \DWWÕ÷Õ� V�UH� ER\XQFD� WRSODP� RODUDN� ���� PJ�
PHWLOSUHGQL]RORQ�DOGÕ��5HVLP����

5HVLP����3$�DNFL÷HU�JUDILVLQGH�ELODWHUDO�\D\JÕQ�LQILOWUDV\RQODU�

7$57,ù0$
%LOLQGL÷L� JLEL� OHQIRVLWOHU� LPP�Q� KRPHRVWDVLVLQ� YH�PLNUREL\DO�
LQYD]\RQD�NDUúÕ�VDYXQPD�FHYDEÕQÕQ�V�UG�U�OPHVLQGH�EHOLUOH\LFL�
URO�R\QD\DQ�K�FUHOHUGLU��&RYLG����VDSWDQDQ�KDVWDODUGD�OHQIRSH-
QLQLQ� RUDO� NDQGLGL\D]LV� YH\D� 3QHXPRVLVWLV� -LURYHFL� JLEL�
VHNRQGHU� PDQWDU� HQIHNVL\RQODUÕQGD� DQDKWDU� URO� R\QDGÕ÷Õ�
G�ú�Q�OPHNWHGLU� ������� 6XQGX÷XPX]� ROJXODUGD� &RYLG�� ��¶� D�
VHNRQGHU�OHQIRSHQL�PHYFXWWX��7DEOR�,��

7DEOR�,��2OJXODUÕQ�VRQXoODUÕ

'0�'L\DEHWHV� 0HOOLWXV�+7�+LSHUWDQVL\RQ�$)�$WUL\DO� )LEULODV\RQ�.2$+�.URQLN�
2EVWU�NWLI� $NFL÷HU� +DVWDOÕ÷Õ�..<�.RQMHVWLI� .DOS� <HWPH]OL÷L�095�0LWUDO� 9DOI�
5HSODVPDQÕ�� $67�$VSDUWDW� 7UDQVVPLQD]�$/7�$ODQLQ� $PLQRWUDQVIHUD]�&53�&�5HDNWLI�
3URWHLQ�+)12�<�NVHN�$NÕPOÕ�1D]DO�2NVLMHQ

���

�*HQHO�0�G�UO�÷��%LOLPVHO�$UDúWÕUPD�3ODWIRUPXQD�����������
WDULKLQGH� EDúYXUXODUDN� EX� oDOÕúPD\Õ� \DSDELOPHN� LoLQ� RQD\�
DOÕQPÕúWÕU�� 2OJXODUGDQ� \DSÕODFDN� RODQ� SURVHG�UOHU� LoLQ�
ELOJLOHQGLULOPLú�RQDP�IRUPX�DOÕQPÕúWÕU�

2OJX����
+DVWDQHPL]H� EDúYXUXVXQGDQ� ELU� J�Q� |QFH� QD]RIDUHQJHDO�
V�U�QW�GH� U57�3&5� 6$56�&R9��� �&RYLG����� WHVWL� SR]LWLI�
VDSWDQDQ� ��� \DúÕQGD� NURQLN� REVWU�NWLI� DNFL÷HU� KDVWDOÕ÷Õ�
�.2$+��� EURQúHNWD]L�� ULWLP� ER]XNOX÷X�� GL\DEHWHV� PHOOLWXV�
�'0��� KLSHUWDQVL\RQ� �+7�� WDQÕODUÕ� RODQ� KDVWD� DWHú� YH� QHIHV�
GDUOÕ÷Õ� LOH� KDVWDQHPL]H� EDúYXUGX�� <DWÕúÕQGDNL� \�NVHN�
UH]RO�V\RQOX�ELOJLVD\DUOÕ�WRPRJUDILVLQGH��<5%7��\HU�\HU�EX]OX�
FDP� RSDVLWHOHUL�� \HU� \HU� JUXSODúPD� J|VWHUHQ� \D\JÕQ� EURQúHN-
WD]LN� GH÷LúLNOLNOHUL� PHYFXWWX�� )DYLSUDYLU�� OHYRIORNVDVLQ��
GHNVDPHWD]RQ���[�PJ��X\JXODQGÕ�

� 1D]DO� 2�� LOH� WDNLS� HGLOGL�� 7DNLELQGH� NOLQLN� YH� ODERUDWXDU�
SDUDPHWUHOHUL� N|W�OHúHQ�� RNVLMHQ� JHUHNVLQLPL� DUWDQ� KDVWDGD�
KDVWDQH�HQIHNVL\RQX�G�ú�Q�OHUHN�DQWLEL\RWLN�WHGDYLVL�SLSHUDVL-
OLQ�WD]REDNWDP� RODUDN� GH÷LúWLULOGL�� +DVWDQÕQ� EX� GXUXPXQGD�
oHNLOHQ�3$�DNFL÷HU�JUDILVL�UHVLP��¶GH�J|U�OPHNWHGLU���

5HVLP���3$�DNFL÷HU�JUDILVLQGH�ELODWHUDO�LQILOWUDV\RQ�

+DVWD� \�NVHN� DNÕPOÕ� QD]DO� NDQ�O� RNVLMHQ� �+)12�� LOH� WDNLEH�
EDúODQGÕ��$OWÕ� J�Q�SLSHUDVLOLQ�WD]REDNWDPD� UD÷PHQ�HQIHNVL\RQ�
SDUDPHWUHOHULQGH�JHULOHPH�ROPD\DQ�KDVWDGDQ�EDOJDP�N�OW�U��YH�
EDOJDPGD�PDQWDU�N�OW�U��J|QGHULOGL��&RYLG����SR]LWLIOL÷LQLQ�RQ�
DOWÕQFÕ�J�Q�QGH�EDOJDP�N�OW�U�QGH�&DQGLGD�DOELFDQV�YH�3VHXGR-
PRQDV�DHUXJLQRVD��UH\HQ�KDVWDQÕQ�DQWLEL\RWLN� WHGDYLVL� DPLND-
VLQ��PHURSHQHP�YH�IOXNDQD]RO�RODUDN�G�]HQOHQGL��

%X� WHGDYLQLQ� RQXQFX� J�Q�QGH� KDVWD� +)12¶GDQ� D\UÕOGÕ��
UH]HUYXDUOÕ�PDVNH�LOH�WDNLEH�EDúODQGÕ��$PLNDVLQ�RQ�J�QH��PHUR-
SHQHP�YH�IOXNDQD]RO����J�QH�WDPDPODQDUDN�NHVLOGL��+DVWD�W�P�
\DWWÕ÷Õ�V�UH�ER\XQFD�WRSODP�����PJ�PHWLOSUHGQL]RORQ�DOGÕ�

2OJX����
+DVWDQHPL]H� EDúYXUXVXQGDQ� DOWÕ� J�Q� |QFH� QD]RIDUHQJHDO�
V�U�QW�GH� U57�3&5� 6$56�&R9��� SR]LWLI� VDSWDQÕS�� ILO\DV\RQ�
HNLSOHULQFH� IDYLSUDYLU� EDúODQDQ� ��� \DúÕQGD� '0� WDQÕOÕ� KDVWD��
QHIHV� GDUOÕ÷Õ�� |NV�U�N� úLND\HWLQLQ� DUWPDVÕ� �]HULQH� KDVWDQHPL]�
DFLO� VHUYLVLQH� EDúYXUPXú�� $FLO� VHUYLVH� EDúYXUX� 3$� DNFL÷HU�
JUDILVL� UHVLP� ��E¶GH� J|U�OPHNWHGLU�� <R÷XQ� EDNÕP� LKWL\DFÕQÕQ�
VDSWDQPDVÕ� �]HULQH� DQHVWH]L� \R÷XQ� EDNÕP� �QLWHVLQH� �<%h��
\DWÕUÕOPÕú��+DVWDQÕQ�\DWÕú�WRUDNV�%7¶VLQGH�KHU�LNL�DNFL÷HUGH�W�P�
OREODUGD� PXOWLIRNDO� EX]OX� FDP� GDQVLWHVLQGH� LQILOWUDV\RQ��
NDOGÕUÕP�WDúÕ�J|U�Q�POHUL�PHYFXWWX��

'|UW�J�Q�<%h¶GH�QD]DO�RNVLMHQ� LOH� WDNLS�HGLOHQ�KDVWD� VHUYLVL-
PL]H�NDEXO�HGLOGL��<%h¶GH�EDúODQDQ�HQRNVDSDULQ���[������SLSHU-
DVLOLQ�WD]REDNWDP� ��[���JU�� ��� PJ� PHWLOSUHQL]RORQ� WHGDYLVL��
PHWLOSUHGQL]RORQ����PJ¶D�G�ú�OHUHN�GHYDP�HGLOGL��(OHNWURNDU-
GLRJUDILGH� DWULDO� ILEULODV\RQ� VDSWDQDQ� KDVWD� NDUGL\RORML\H�
GDQÕúÕODUDN� WHGDYLVL� G�]HQOHQGL�� 7DNLELQGH� JHQHO� GXUXPX�
N|W�OHúHQ� &53� GH÷HUL� ���¶WHQ� ���¶D� �PJ�GO��� IHUULWLQ� GH÷HUL�
������QJ�GO�¶GHQ�����¶\H�\�NVHOHQ�KDVWDGD�SLSHUDVLOLQ�WD]REDN-
WDP� NHVLOHUHN�� HUWDSHQHP� ��[�J�¶H� JHoLOGL�� +DVWDQH� \DWÕúÕQÕQ�
RQXQFX� J�Q�QGH� \XWPD� J�oO�÷��� VHV� NÕVÕNOÕ÷Õ� WDULIOH\HQ�
KDVWDQÕQ�D÷Õ]�LoL�PXNR]DVÕQGD�SV|GRPHPEUDQ|]�\DSÕODU��EH\D]�
SODNODU�VDSWDQGÕ��5HVLP��D���

5HVLP��D�E��'LO��]HULQGH�SV|GRPHPEUDQ|]�SODNODU�YH�3$�DNFL÷HU�JUDILVLQGH�
ELODWHUDO�LQILOWUDV\RQODU��������

'HUPDWRORML\H�GDQÕúÕODQ�KDVWD\D�RUDO�NDQGLGLD]LV�WDQÕVÕ\OD�RUDO�
IOXNDQD]RO� LON� KDIWD�� KDIWDGD� �� J�Q� ���� PJ� �[��� VRQUDVÕQGD�
KDIWDGD� ELU� ���� PJ� �[�� OH]\RQODU� JHoHQH� NDGDU� � YH� QLVWDWLQ�
JDUJDUD� ��[���� GDPODOÕN�� �� KDIWD� NXOODQPDVÕ� |QHULOGL�� %X�
WHGDYLOHUOH� KDVWDQÕQ� úLND\HWOHUL� JHULOHGL�� +DVWD� \DWWÕ÷Õ� V�UH�
ER\XQFD�QD]DO�RNVLMHQ�LOH�WDNLS�HGLOGL���WRSODPGD�����PJ�PHWLO-
SUHGQL]RORQ�DOGÕ��

2OJX����
+DVWDQHPL]H�EDúYXUXVXQGDQ�|QFH�\DNÕQ�WHPDVOÕ�ROPDVÕ�QHGHQL-
\OH�NDUDQWLQD\D�DOÕQDQ�YH�VHPSWRP�JHOLúPHVL��]HULQH�QD]RIDUHQ-
JHDO� V�U�QW�GH� U57�3&5� 6$56�&R9��� SR]LWLI� VDSWDQDQ� YH� ��
J�Q�IDYLSLUDYLU�NXOODQDQ�KDVWD��DWHú�YH�QHIHV�GDUOÕ÷ÕQÕQ�GHYDP�
HWPHVL� �]HULQH� KDVWDQHPL]� DFLO� VHUYLVLQH� EDúYXUPXú�� KLSRNVL�
VDSWDQPDVÕ��]HULQH�VHUYLVLPL]H�\DWÕUÕOGÕ��g]JHoPLúLQGH�.2$+��
NRQMHVWLI�NDOS�\HWPH]OL÷L��PLWUDO�NDSDN�UHSODVPDQÕ�YH�KLSHUWLURL-
GL�YDUGÕ��3RVWHURDQWHULRU��3$��DNFL÷HU�JUDILVLQGH�VRO�DNFL÷HU��VW�
YH� RUWD� ]RQODUGD� \HQL� JHOLúHQ� LQILOWUDV\RQODU� WHVSLW� HGLOGL��
&�UHDNWLI�SURWHLQ��&53������PJ�/�ROPDVÕ��]HULQH�KDVWD\D�SLSHU-
DVLOLQ�WD]REDNWDP���[���JU���GHNVDPHWD]RQ���[�PJ���WHGDYLOHUL�



&DQGLGD�DOELFDQV��VÕNOÕNOD� LQVDQ�Y�FXGXQXQ�QRUPDO�PLNURIORU-
DVÕQGD�EXOXQDQ�IÕUVDWoÕ�ELU�SDWRMHQ�ROXS�RURIDUHQJHDO�NDQGLGLD-
]LVH�QHGHQ�RODQ�HQ�|QHPOL�W�UG�U��!�������%XQXQOD�ELUOLNWH��&��
WURSLFDOLV��&��JODEUDWD��&��SDUDSVLORVLV��&��NUXVHL�YH�&��GXEOLQLHQ-
VLV�JLEL�DOELFDQV�GÕúÕ�W�UOHULQ�GH�EX�HQIHNVL\RQD�NDWNÕGD�EXOXQ-
GX÷X�ELOLQPHNWHGLU������+DVWDODUGD�ORNDO�UDKDWVÕ]OÕN��WDW�GH÷LúLN-
OLNOHUL�� D÷Õ]� LoLQGH�\DQPD�� JORVVRGLQ\D�� GLVIDML� YH� �YH\D�QHIHV�
DOPDGD�J�oO�N�JLEL�úLND\HWOHU�RODELOLU������

2OJXODUÕPÕ]GDQ� LNLVLQGH� GLVIDML� YH� JORVVRGLQ\D� � VHPSWRPODUÕ�
ROPDVÕ� �]HULQH�� RUDO� NDYLWH� PXD\HQHVL� LOH� RUDO� NDQGLGL\D]LV�
VDSWDQGÕ�� <DSÕODQ� ELU� oDOÕúPDGD� KDVWDQHGH� \DWDQ� �����
&RYLG���¶OX� KDVWDQÕQ� ��¶�QGH� ����� RUDO� NDQGLGL\D]LV�
VDSWDQGÕ÷Õ�YH�RUDO�NDQGLGL\D]LVLQ�&RYLG����VHPSWRPODUÕ�EDúOD-
PDVÕQGDQ�VRQUD�RUWDODPD���J�Q�LoLQGH�J|U�OG�÷��ELOGLULOPLúWLU�
�����%L]�GH�ELU� D\� LoLQGH�KDVWDQHGH�\DWDUDN� WDNLS� HWWL÷LPL]����
&RYLG���¶OX�KDVWDQÕQ�LNLVLQ�GH�RUDO�PXNR]DGD�HULWHPOL�SVHXGR-
PHPEUDQ|]�EH\D]�SODNODU� VDSWDGÕN��+DVWDQH\H�\DWÕúÕQ�\HGL�YH�
RQXQFX� J�QOHULQGH� J|U�OHQ� EX� OH]\RQODU� RUDO� NDQGLGL\D]LV�
RODUDN�GH÷HUOHQGLULOGL�

øNL�KDVWDPÕ]ÕQ�LVH�EDOJDP�N�OW�U�QGH�KDVWDQH�\DWÕúÕQÕQ�RQ�DOWÕQFÕ�
YH� GRNX]XQFX� J�QOHULQGH� FDQGLGD� DOELFDQV� �UHPHVL� VDSWDQGÕ��
.DQ� YH� GL÷HU� VWHULO� Y�FXW� DODQODUÕ� GÕúÕQGDNL� N�OW�U� �UHPHOHUL�
oR÷X�NH]�NRORQL]DV\RQX�\DQVÕWPDNOD�EHUDEHU�DQWLIXQJDO�WHGDYL-
\OH� KDVWDODUÕPÕ]ÕQ� NOLQLNOHUL� YH� ODERUDWXYDU� VRQXoODUÕQÕQ�
G�]HOPHVL� NDQGLGD� HQIHNVL\RQXQX� G�ú�QG�UPHNWHGLU�� øQYD]LY�
NDQGLGD�HQIHNVL\RQXQX�WDQÕPODPDN�LoLQ�ED]Õ�VNRUODPD�VLVWHP-
OHUL��FDQGLGD�VNRUX��RVWURVN\�NOLQLN�SUHGLNVL\RQ�NXUDOÕ��JHOLúWLU-
LOPLúVH� GH�� EX� VNRUODPD� VLVWHPOHUL� GDKD� oRN� \R÷XQ� EDNÕPGD�
L]OHQHQ�YH�FHUUDKL�|\N�V��RODQ�KDVWDODU�LoLQGLU��&RYLG����HQIHN-
VL\RQX�W�P�G�Q\D� LoLQ�\HQL�ELU�GXUXP�ROXS�NDQGLGD�HQIHNVL\-
RQXQX�NRORQL]DV\RQGDQ�D\ÕUPDN�LoLQ�\HQL�VNRUODPD�VLVWHPOHU-
LQH�LKWL\Do�ROGX÷XQX�G�ú�QPHNWH\L]�

&RYLG����QHGHQL� LOH� LPP�QV�SUHV\RQ� ULVNL� RODQ�YH� X]XQ� V�UH�
KRVSLWDOL]H�HGLOHQ��KDVWDODUGD�\XNDUÕGD�EDKVHGLOHQ�VHPSWRPODUÕQ�
VRUJXODQPDVÕ�� RUDO� NDYLWH� PXD\HQHVL� YH� DQWLEL\RWHUDSL\H�
UD÷PHQ� HQIHNVL\RQ� SDUDPHWUHOHULQGH� JHULOHPH�ROPD\DQ� KDVWD-
ODUGD� LVH�EDOJDP�N�OW�U��DOÕQPDVÕ� IÕUVDWoÕ�HQIHNVL\RQODUD�NDUúÕ�
PRUELGLWH�YH�YH\D�PRUWDOLWH\L�D]DOWPDGD�ROGXNoD�|QHPOLGLU��

&RUQLVWHLQ� YH� DUNDGDúODUÕQÕQ� \DSWÕ÷Õ� oDOÕúPDGD�� &DQGLGD� VSS��
L]RODV\RQX� LoLQ�HQ�|QHPOL� ULVN� IDNW|UOHUL� � DQWLEL\RWLN� WHGDYLVL��
VWHURLG�WHGDYLVL�YH��\R÷XQ�EDNÕPGD�WDNLS�RODUDN�VDSWDQPÕúWÕU������
%X�YHULOHU� ÕúÕ÷ÕQGD�&RYLG����QHGHQL\OH� WDNLS�HGLOHQ�KDVWDODUÕQ�
GD�EX�ULVN�IDNW|UOHULQH�VDKLS�ROPDVÕ�QHGHQL\OH�NDQGLGD�HQIHNVL\-
RQODUÕQD�\DWNÕQ�ROGXNODUÕQD�GLNNDW�oHNPHN�LVWHPHNWH\L]�

+DVWD�2QDPÕ��
2OJXODUGDQ� \DSÕODFDN� RODQ� SURVHG�UOHU� LoLQ� ELOJLOHQGLULOPLú�
RQDP�IRUPX�DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ�
dDOÕúPDQÕQ� NRQVHSWL� YH� GL]D\QÕ�� '.�� %%%�� YHULOHULQ� WRSODQ-
PDVÕ��\RUXPODQPDVÕ��'.��%%%��10��07��PDNDOHQLQ�\D]ÕOÕPÕ��
'.��%%%��10��07��OLWHUDW�U�DUDúWÕUPDVÕ��'.��%%%��10��07�
.ULWLN��J|]GHQ�JHoLUPH��'.��%%%

dÕNDU�dDWÕúPDVÕ�
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN�
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU�

6XQXOGX÷X�.RQJUH�
%X� oDOÕúPD� ������ .DVÕP� ����� WDULKOHUL� DUDVÕQGD�$QWDO\D¶GD�
\DSÕODQ�7RUDNV�'HUQH÷L� ���<ÕOOÕN�8OXVDO� NRQJUHVLQGH� H�SRVWHU�
RODUDN�VXQXOPXúWXU�

 
 
   
       
     
 

ÖZ
&RYLG����SDQGHPLVL�dLQ¶LQ�:XKDQ�NHQWLQGH�RUWD\D� oÕNPÕú� YH� W�P�G�Q\D\D�KÕ]OD� \D\ÕOPÕúWÕU��
&RYLG���� QHGHQL\OH� WDNLS� HGLOHQ� KDVWDODU�� IÕUVDWoÕ�PDQWDU� HQIHNVL\RQODUÕ� LoLQ� ULVN� IDNW|UOHULQH�
VDKLS�ROPDODUÕQD�UD÷PHQ�EX�NRQX\OD�LOJLOL�OLWHUDW�U�VÕQÕUOÕ�VD\ÕGDGÕU��&RYLG���¶OX�KDVWDODUÕPÕ]GDQ�
NDQGLGD�HQIHNVL\RQX�VDSWDGÕ÷ÕPÕ]�G|UW�ROJXQXQ�|]HOOLNOHULQL�NRQX\D�GLNNDW�oHNPHN�LoLQ�VXQPD\Õ�
DPDoODGÕN�

$QDKWDU�6|]F�NOHU�
6$56�&R9����&29,'������.DQGLGD��2URIDULQJHDO�NDQGLGL\D]LV

ABSTRACT
7KH�FRURQDYLUXV�GLVHDVH�������&29,'�����SDQGHPLF�DSSHDUHG�LQ�:XKDQ��&KLQD��DQG�KDV�UDSLGO\�
VSUHDG�DURXQG�WKH�ZRUOG��$OWKRXJK�SDWLHQWV�IROORZHG�XS�IRU�&RYLG����KDYH�ULVN�IDFWRUV�IRU�RSSRU-
WXQLVWLF�IXQJDO�LQIHFWLRQV��WKH�OLWHUDWXUH�RQ�WKLV�LVVXH�LV�OLPLWHG��:H�DLPHG�WR�SUHVHQW�WKH�FKDUDFWH��
ULVWLFV�RI�IRXU�&RYLG����SDWLHQWV�LQ�ZKRP�ZH�GHWHFWHG�FDQGLGD�LQIHFWLRQ��WR�GUDZ�DWWHQWLRQ�WR�WKLV�
LVVXH��

.H\�:RUGV�
6$56�&R9����&29,'������&DQGLGD��2URSKDU\QJHDO�FDQGLGLDVLV

*ø5øù
øON�RODUDN�dLQ¶LQ�:XKDQ�H\DOHWLQGH�$UDOÕN������WDULKLQGH�VDSWDQDQ�YH�RUDGDQ�G�Q\D\D�\D\ÕODQ�
6$56�&R9���&RYLG�����YLU�V��\D\ÕOÕPÕ�YH� úLGGHWL�QHGHQL\OH�N�UHVHO� VDOJÕQ� �SDQGHPL��RODUDN�
WDQÕPODQPÕúWÕU�� &RYLG���¶OX� KDVWDODUGD� JHQLú� VSHNWUXPOX� DQWLEL\RWLN� NXOODQÕPÕ�� \R÷XQ� EDNÕP�
\DWÕúÕ�� LQYD]LY�YH\D�QRQLQYD]LY�PHNDQLN�YHQWLODV\RQ�X\JXODQPDVÕ�� LPP�QV�SUHVLI�YH\D�NRUWL��
NRVWHURLG�WHGDYLOHU�JLEL�ELU�oRN�QHGHQH�ED÷OÕ�RODUDN�IXQJDO�HQIHNVL\RQODU�J|U�OPHNWH�YH�EX�HQIHN-
VL\RQODU�PRUELGLWH�YH�PRUWDOLWHQLQ�DUWPDVÕQD�QHGHQ�ROPDNWDGÕUODU������&RYLG����NOLQL÷LQGH�ELU�D\�
LoLQGH� \DWDUDN� WDNLS� YH� WHGDYL� HWWL÷LPL]� &RYLG���¶OX� KDVWDODUÕPÕ]GDQ� NDQGLGD� HQIHNVL\RQX�
VDSWDGÕ÷ÕPÕ]�G|UW�ROJXQXQ�|]HOOLNOHULQL�NRQX\D�GLNNDW�oHNPHN�LoLQ�VXQPD\Õ�SODQODGÕN�

OLGULAR
*HUoHN�]DPDQOÕ� UHYHUVH� WUDQVNULSVL\RQ� SROLPHUD]� ]LQFLU� UHDNVL\RQ� �U57�3&5�� WHVWL� LOH�
6$56�&R9����&RYLG�����SR]LWLI�VDSWDQDUDN��KDVWDQH\H�\DWÕúÕ�\DSÕODQ�ROJXODU�7�&�6D÷OÕN�%DNDQ-
OÕ÷Õ�&RYLG����UHKEHULQH�J|UH�WHGDYL�HGLOGLOHU������$\UÕFD��7�&��6D÷OÕN�%DNDQOÕ÷Õ�6D÷OÕN�+L]PHWOHUL

EDúODQGÕ��+DVWD�QD]DO�RNVLMHQ�LOH�WDNLS�HGLOGL��<DWÕúÕQÕQ�\HGLQFL�
J�Q�QGH�\HPHN�\HUNHQ�GLOLQGH�YH�\XWPD�VÕUDVÕQGD�D÷UÕVÕ�RODQ�
KDVWDQÕQ�PXD\HQHVLQGH�D÷Õ]�LoL�PXNR]DVÕQGD�SV|GRPHPEUDQ|]�
\DSÕODU��EH\D]�SODNODU�WHVSLW�HGLOGL��5HVLP�����

5HVLP��D�E��$÷Õ]�LoL�PXNR]DVÕQGD�EH\D]�SODNODU�YH�3$¶DNFL÷HU�JUDILVLQGH�VRO�
DNFL÷HU��VW�YH�RUWD�]RQODUGD�LQILOWUDV\RQ

'HUPDWRORML\H�GDQÕúÕODQ�KDVWD\D�RUDO�NDQGLGLD]LV�WDQÕVÕ\OD�RUDO�
IOXNDQD]RO� LON� KDIWD�� KDIWDGD� �� J�Q� ���� PJ� �[��� VRQUDVÕQGD�
KDIWDGD� ELU� ���� PJ� �[�� OH]\RQODU� JHoHQH� NDGDU� YH� QLVWDWLQ�
JDUJDUD���[����GDPODOÕN����KDIWD�NXOODQPDVÕ�|QHULOGL��%X�WHGDYL-
\OH� KDVWDQÕQ� úLND\HWOHUL� JHULOHGL�� +DVWD� \DWWÕ÷Õ� V�UH� ER\XQFD�
WRSODP�RODUDN�����PJ�PHWLOSUHGQL]RORQ�DOGÕ�

2OJX���
1D]RIDUHQJHDO� V�U�QW�GH� U57�3&5� 6$56�&R9��� SR]LWLI�
VDSWDQÕS��ILO\DV\RQ�HNLSOHULQFH�IDYLSUDYLU�EDúODQDQ����\DúÕQGDNL�
HUNHN�KDVWD��úLND\HWOHULQLQ�JHoPHPHVL��QHIHV�GDUOÕ÷ÕQÕQ�DUWPDVÕ�
YH� KLSRNVL� JHOLúPHVL� �]HULQH� GÕú�PHUNH]GH�\DWDUDN� IDYLSUDYLU��
PRNVLIORNVDVLQ�� PHWLOSUHGQL]RORQ� YH� HQRNVDSDULQ� WHGDYLVL�
DOPÕú��*HQHO�GXUXP�ER]XNOX÷X��QHIHV�GDUOÕ÷Õ�YH�KLSRNVL�ROPDVÕ�
�]HULQH� VHUYLVLPL]H� QDNLO� DOÕQGÕ�� +DVWDQÕQ� \DWÕú� 3$� DNFL÷HU�
JUDILVLQGH� KHU� LNL� DNFL÷HUGH� \D\JÕQ� LQILOWUDV\RQODU� L]OHQGL��
3LSHUDVLOLQ�WD]REDNWDP� ��[���JU��� PHWLOSUHGQL]RORQ� ��[��PJ��
HQRNVDSDULQ���[�����EDúODQGÕ��

+DVWDQÕQ� \DWÕúÕQÕQ� GRNX]XQFX� J�Q�QGH� 3$� DNFL÷HU� JUDILVLQGH�
LQILOWUDV\RQODUÕ� GHYDP� HWWL÷L� LoLQ� LVWHQHQ� EDOJDP� PDQWDU�
N�OW�U�QGH� FDQGLGD� DOELFDQV� �UHGL�� øQWUDYHQ|]� IOXNDQD]RO�
�[���PJ�HNOHQGL��øQWUDYHQ|]�IOXNDQD]RO���J�Q����J�QGHQ�VRQUD�
GD�EX�WHGDYL\H�RUDO�RODUDN�GHYDP�HGLOGL��)OXNDQD]RO�WHGDYLVL����
J�QH� WDPDPODQDUDN� NHVLOGL�� %X� WHGDYLOHU� LOH� JHQHO� GXUXPX�
G�]HOHQ��EDOJDPÕ�NDOPD\DQ��RNVLMHQ�LKWL\DFÕ�D]DODQ�KDVWD�WDEXU-
FX� HGLOGL�� +DVWD� \DWWÕ÷Õ� V�UH� ER\XQFD� WRSODP� RODUDN� ���� PJ�
PHWLOSUHGQL]RORQ�DOGÕ��5HVLP����

5HVLP����3$�DNFL÷HU�JUDILVLQGH�ELODWHUDO�\D\JÕQ�LQILOWUDV\RQODU�

7$57,ù0$
%LOLQGL÷L� JLEL� OHQIRVLWOHU� LPP�Q� KRPHRVWDVLVLQ� YH�PLNUREL\DO�
LQYD]\RQD�NDUúÕ�VDYXQPD�FHYDEÕQÕQ�V�UG�U�OPHVLQGH�EHOLUOH\LFL�
URO�R\QD\DQ�K�FUHOHUGLU��&RYLG����VDSWDQDQ�KDVWDODUGD�OHQIRSH-
QLQLQ� RUDO� NDQGLGL\D]LV� YH\D� 3QHXPRVLVWLV� -LURYHFL� JLEL�
VHNRQGHU� PDQWDU� HQIHNVL\RQODUÕQGD� DQDKWDU� URO� R\QDGÕ÷Õ�
G�ú�Q�OPHNWHGLU� ������� 6XQGX÷XPX]� ROJXODUGD� &RYLG�� ��¶� D�
VHNRQGHU�OHQIRSHQL�PHYFXWWX��7DEOR�,��

7DEOR�,��2OJXODUÕQ�VRQXoODUÕ

'0�'L\DEHWHV� 0HOOLWXV�+7�+LSHUWDQVL\RQ�$)�$WUL\DO� )LEULODV\RQ�.2$+�.URQLN�
2EVWU�NWLI� $NFL÷HU� +DVWDOÕ÷Õ�..<�.RQMHVWLI� .DOS� <HWPH]OL÷L�095�0LWUDO� 9DOI�
5HSODVPDQÕ�� $67�$VSDUWDW� 7UDQVVPLQD]�$/7�$ODQLQ� $PLQRWUDQVIHUD]�&53�&�5HDNWLI�
3URWHLQ�+)12�<�NVHN�$NÕPOÕ�1D]DO�2NVLMHQ

���

%DEDHY�%%��YH�DUN� $NG�7ÕS�'�����������

�*HQHO�0�G�UO�÷��%LOLPVHO�$UDúWÕUPD�3ODWIRUPXQD�����������
WDULKLQGH� EDúYXUXODUDN� EX� oDOÕúPD\Õ� \DSDELOPHN� LoLQ� RQD\�
DOÕQPÕúWÕU�� 2OJXODUGDQ� \DSÕODFDN� RODQ� SURVHG�UOHU� LoLQ�
ELOJLOHQGLULOPLú�RQDP�IRUPX�DOÕQPÕúWÕU�

2OJX����
+DVWDQHPL]H� EDúYXUXVXQGDQ� ELU� J�Q� |QFH� QD]RIDUHQJHDO�
V�U�QW�GH� U57�3&5� 6$56�&R9��� �&RYLG����� WHVWL� SR]LWLI�
VDSWDQDQ� ��� \DúÕQGD� NURQLN� REVWU�NWLI� DNFL÷HU� KDVWDOÕ÷Õ�
�.2$+��� EURQúHNWD]L�� ULWLP� ER]XNOX÷X�� GL\DEHWHV� PHOOLWXV�
�'0��� KLSHUWDQVL\RQ� �+7�� WDQÕODUÕ� RODQ� KDVWD� DWHú� YH� QHIHV�
GDUOÕ÷Õ� LOH� KDVWDQHPL]H� EDúYXUGX�� <DWÕúÕQGDNL� \�NVHN�
UH]RO�V\RQOX�ELOJLVD\DUOÕ�WRPRJUDILVLQGH��<5%7��\HU�\HU�EX]OX�
FDP� RSDVLWHOHUL�� \HU� \HU� JUXSODúPD� J|VWHUHQ� \D\JÕQ� EURQúHN-
WD]LN� GH÷LúLNOLNOHUL� PHYFXWWX�� )DYLSUDYLU�� OHYRIORNVDVLQ��
GHNVDPHWD]RQ���[�PJ��X\JXODQGÕ�

� 1D]DO� 2�� LOH� WDNLS� HGLOGL�� 7DNLELQGH� NOLQLN� YH� ODERUDWXDU�
SDUDPHWUHOHUL� N|W�OHúHQ�� RNVLMHQ� JHUHNVLQLPL� DUWDQ� KDVWDGD�
KDVWDQH�HQIHNVL\RQX�G�ú�Q�OHUHN�DQWLEL\RWLN�WHGDYLVL�SLSHUDVL-
OLQ�WD]REDNWDP� RODUDN� GH÷LúWLULOGL�� +DVWDQÕQ� EX� GXUXPXQGD�
oHNLOHQ�3$�DNFL÷HU�JUDILVL�UHVLP��¶GH�J|U�OPHNWHGLU���

5HVLP���3$�DNFL÷HU�JUDILVLQGH�ELODWHUDO�LQILOWUDV\RQ�

+DVWD� \�NVHN� DNÕPOÕ� QD]DO� NDQ�O� RNVLMHQ� �+)12�� LOH� WDNLEH�
EDúODQGÕ��$OWÕ� J�Q�SLSHUDVLOLQ�WD]REDNWDPD� UD÷PHQ�HQIHNVL\RQ�
SDUDPHWUHOHULQGH�JHULOHPH�ROPD\DQ�KDVWDGDQ�EDOJDP�N�OW�U��YH�
EDOJDPGD�PDQWDU�N�OW�U��J|QGHULOGL��&RYLG����SR]LWLIOL÷LQLQ�RQ�
DOWÕQFÕ�J�Q�QGH�EDOJDP�N�OW�U�QGH�&DQGLGD�DOELFDQV�YH�3VHXGR-
PRQDV�DHUXJLQRVD��UH\HQ�KDVWDQÕQ�DQWLEL\RWLN� WHGDYLVL� DPLND-
VLQ��PHURSHQHP�YH�IOXNDQD]RO�RODUDN�G�]HQOHQGL��

%X� WHGDYLQLQ� RQXQFX� J�Q�QGH� KDVWD� +)12¶GDQ� D\UÕOGÕ��
UH]HUYXDUOÕ�PDVNH�LOH�WDNLEH�EDúODQGÕ��$PLNDVLQ�RQ�J�QH��PHUR-
SHQHP�YH�IOXNDQD]RO����J�QH�WDPDPODQDUDN�NHVLOGL��+DVWD�W�P�
\DWWÕ÷Õ�V�UH�ER\XQFD�WRSODP�����PJ�PHWLOSUHGQL]RORQ�DOGÕ�

2OJX����
+DVWDQHPL]H� EDúYXUXVXQGDQ� DOWÕ� J�Q� |QFH� QD]RIDUHQJHDO�
V�U�QW�GH� U57�3&5� 6$56�&R9��� SR]LWLI� VDSWDQÕS�� ILO\DV\RQ�
HNLSOHULQFH� IDYLSUDYLU� EDúODQDQ� ��� \DúÕQGD� '0� WDQÕOÕ� KDVWD��
QHIHV� GDUOÕ÷Õ�� |NV�U�N� úLND\HWLQLQ� DUWPDVÕ� �]HULQH� KDVWDQHPL]�
DFLO� VHUYLVLQH� EDúYXUPXú�� $FLO� VHUYLVH� EDúYXUX� 3$� DNFL÷HU�
JUDILVL� UHVLP� ��E¶GH� J|U�OPHNWHGLU�� <R÷XQ� EDNÕP� LKWL\DFÕQÕQ�
VDSWDQPDVÕ� �]HULQH� DQHVWH]L� \R÷XQ� EDNÕP� �QLWHVLQH� �<%h��
\DWÕUÕOPÕú��+DVWDQÕQ�\DWÕú�WRUDNV�%7¶VLQGH�KHU�LNL�DNFL÷HUGH�W�P�
OREODUGD� PXOWLIRNDO� EX]OX� FDP� GDQVLWHVLQGH� LQILOWUDV\RQ��
NDOGÕUÕP�WDúÕ�J|U�Q�POHUL�PHYFXWWX��

'|UW�J�Q�<%h¶GH�QD]DO�RNVLMHQ� LOH� WDNLS�HGLOHQ�KDVWD� VHUYLVL-
PL]H�NDEXO�HGLOGL��<%h¶GH�EDúODQDQ�HQRNVDSDULQ���[������SLSHU-
DVLOLQ�WD]REDNWDP� ��[���JU�� ��� PJ� PHWLOSUHQL]RORQ� WHGDYLVL��
PHWLOSUHGQL]RORQ����PJ¶D�G�ú�OHUHN�GHYDP�HGLOGL��(OHNWURNDU-
GLRJUDILGH� DWULDO� ILEULODV\RQ� VDSWDQDQ� KDVWD� NDUGL\RORML\H�
GDQÕúÕODUDN� WHGDYLVL� G�]HQOHQGL�� 7DNLELQGH� JHQHO� GXUXPX�
N|W�OHúHQ� &53� GH÷HUL� ���¶WHQ� ���¶D� �PJ�GO��� IHUULWLQ� GH÷HUL�
������QJ�GO�¶GHQ�����¶\H�\�NVHOHQ�KDVWDGD�SLSHUDVLOLQ�WD]REDN-
WDP� NHVLOHUHN�� HUWDSHQHP� ��[�J�¶H� JHoLOGL�� +DVWDQH� \DWÕúÕQÕQ�
RQXQFX� J�Q�QGH� \XWPD� J�oO�÷��� VHV� NÕVÕNOÕ÷Õ� WDULIOH\HQ�
KDVWDQÕQ�D÷Õ]�LoL�PXNR]DVÕQGD�SV|GRPHPEUDQ|]�\DSÕODU��EH\D]�
SODNODU�VDSWDQGÕ��5HVLP��D���

5HVLP��D�E��'LO��]HULQGH�SV|GRPHPEUDQ|]�SODNODU�YH�3$�DNFL÷HU�JUDILVLQGH�
ELODWHUDO�LQILOWUDV\RQODU��������

'HUPDWRORML\H�GDQÕúÕODQ�KDVWD\D�RUDO�NDQGLGLD]LV�WDQÕVÕ\OD�RUDO�
IOXNDQD]RO� LON� KDIWD�� KDIWDGD� �� J�Q� ���� PJ� �[��� VRQUDVÕQGD�
KDIWDGD� ELU� ���� PJ� �[�� OH]\RQODU� JHoHQH� NDGDU� � YH� QLVWDWLQ�
JDUJDUD� ��[���� GDPODOÕN�� �� KDIWD� NXOODQPDVÕ� |QHULOGL�� %X�
WHGDYLOHUOH� KDVWDQÕQ� úLND\HWOHUL� JHULOHGL�� +DVWD� \DWWÕ÷Õ� V�UH�
ER\XQFD�QD]DO�RNVLMHQ�LOH�WDNLS�HGLOGL���WRSODPGD�����PJ�PHWLO-
SUHGQL]RORQ�DOGÕ��

2OJX����
+DVWDQHPL]H�EDúYXUXVXQGDQ�|QFH�\DNÕQ�WHPDVOÕ�ROPDVÕ�QHGHQL-
\OH�NDUDQWLQD\D�DOÕQDQ�YH�VHPSWRP�JHOLúPHVL��]HULQH�QD]RIDUHQ-
JHDO� V�U�QW�GH� U57�3&5� 6$56�&R9��� SR]LWLI� VDSWDQDQ� YH� ��
J�Q�IDYLSLUDYLU�NXOODQDQ�KDVWD��DWHú�YH�QHIHV�GDUOÕ÷ÕQÕQ�GHYDP�
HWPHVL� �]HULQH� KDVWDQHPL]� DFLO� VHUYLVLQH� EDúYXUPXú�� KLSRNVL�
VDSWDQPDVÕ��]HULQH�VHUYLVLPL]H�\DWÕUÕOGÕ��g]JHoPLúLQGH�.2$+��
NRQMHVWLI�NDOS�\HWPH]OL÷L��PLWUDO�NDSDN�UHSODVPDQÕ�YH�KLSHUWLURL-
GL�YDUGÕ��3RVWHURDQWHULRU��3$��DNFL÷HU�JUDILVLQGH�VRO�DNFL÷HU��VW�
YH� RUWD� ]RQODUGD� \HQL� JHOLúHQ� LQILOWUDV\RQODU� WHVSLW� HGLOGL��
&�UHDNWLI�SURWHLQ��&53������PJ�/�ROPDVÕ��]HULQH�KDVWD\D�SLSHU-
DVLOLQ�WD]REDNWDP���[���JU���GHNVDPHWD]RQ���[�PJ���WHGDYLOHUL�



&DQGLGD�DOELFDQV��VÕNOÕNOD� LQVDQ�Y�FXGXQXQ�QRUPDO�PLNURIORU-
DVÕQGD�EXOXQDQ�IÕUVDWoÕ�ELU�SDWRMHQ�ROXS�RURIDUHQJHDO�NDQGLGLD-
]LVH�QHGHQ�RODQ�HQ�|QHPOL�W�UG�U��!�������%XQXQOD�ELUOLNWH��&��
WURSLFDOLV��&��JODEUDWD��&��SDUDSVLORVLV��&��NUXVHL�YH�&��GXEOLQLHQ-
VLV�JLEL�DOELFDQV�GÕúÕ�W�UOHULQ�GH�EX�HQIHNVL\RQD�NDWNÕGD�EXOXQ-
GX÷X�ELOLQPHNWHGLU������+DVWDODUGD�ORNDO�UDKDWVÕ]OÕN��WDW�GH÷LúLN-
OLNOHUL�� D÷Õ]� LoLQGH�\DQPD�� JORVVRGLQ\D�� GLVIDML� YH� �YH\D�QHIHV�
DOPDGD�J�oO�N�JLEL�úLND\HWOHU�RODELOLU������

2OJXODUÕPÕ]GDQ� LNLVLQGH� GLVIDML� YH� JORVVRGLQ\D� � VHPSWRPODUÕ�
ROPDVÕ� �]HULQH�� RUDO� NDYLWH� PXD\HQHVL� LOH� RUDO� NDQGLGL\D]LV�
VDSWDQGÕ�� <DSÕODQ� ELU� oDOÕúPDGD� KDVWDQHGH� \DWDQ� �����
&RYLG���¶OX� KDVWDQÕQ� ��¶�QGH� ����� RUDO� NDQGLGL\D]LV�
VDSWDQGÕ÷Õ�YH�RUDO�NDQGLGL\D]LVLQ�&RYLG����VHPSWRPODUÕ�EDúOD-
PDVÕQGDQ�VRQUD�RUWDODPD���J�Q�LoLQGH�J|U�OG�÷��ELOGLULOPLúWLU�
�����%L]�GH�ELU� D\� LoLQGH�KDVWDQHGH�\DWDUDN� WDNLS� HWWL÷LPL]����
&RYLG���¶OX�KDVWDQÕQ�LNLVLQ�GH�RUDO�PXNR]DGD�HULWHPOL�SVHXGR-
PHPEUDQ|]�EH\D]�SODNODU� VDSWDGÕN��+DVWDQH\H�\DWÕúÕQ�\HGL�YH�
RQXQFX� J�QOHULQGH� J|U�OHQ� EX� OH]\RQODU� RUDO� NDQGLGL\D]LV�
RODUDN�GH÷HUOHQGLULOGL�

øNL�KDVWDPÕ]ÕQ�LVH�EDOJDP�N�OW�U�QGH�KDVWDQH�\DWÕúÕQÕQ�RQ�DOWÕQFÕ�
YH� GRNX]XQFX� J�QOHULQGH� FDQGLGD� DOELFDQV� �UHPHVL� VDSWDQGÕ��
.DQ� YH� GL÷HU� VWHULO� Y�FXW� DODQODUÕ� GÕúÕQGDNL� N�OW�U� �UHPHOHUL�
oR÷X�NH]�NRORQL]DV\RQX�\DQVÕWPDNOD�EHUDEHU�DQWLIXQJDO�WHGDYL-
\OH� KDVWDODUÕPÕ]ÕQ� NOLQLNOHUL� YH� ODERUDWXYDU� VRQXoODUÕQÕQ�
G�]HOPHVL� NDQGLGD� HQIHNVL\RQXQX� G�ú�QG�UPHNWHGLU�� øQYD]LY�
NDQGLGD�HQIHNVL\RQXQX�WDQÕPODPDN�LoLQ�ED]Õ�VNRUODPD�VLVWHP-
OHUL��FDQGLGD�VNRUX��RVWURVN\�NOLQLN�SUHGLNVL\RQ�NXUDOÕ��JHOLúWLU-
LOPLúVH� GH�� EX� VNRUODPD� VLVWHPOHUL� GDKD� oRN� \R÷XQ� EDNÕPGD�
L]OHQHQ�YH�FHUUDKL�|\N�V��RODQ�KDVWDODU�LoLQGLU��&RYLG����HQIHN-
VL\RQX�W�P�G�Q\D� LoLQ�\HQL�ELU�GXUXP�ROXS�NDQGLGD�HQIHNVL\-
RQXQX�NRORQL]DV\RQGDQ�D\ÕUPDN�LoLQ�\HQL�VNRUODPD�VLVWHPOHU-
LQH�LKWL\Do�ROGX÷XQX�G�ú�QPHNWH\L]�

&RYLG����QHGHQL� LOH� LPP�QV�SUHV\RQ� ULVNL� RODQ�YH� X]XQ� V�UH�
KRVSLWDOL]H�HGLOHQ��KDVWDODUGD�\XNDUÕGD�EDKVHGLOHQ�VHPSWRPODUÕQ�
VRUJXODQPDVÕ�� RUDO� NDYLWH� PXD\HQHVL� YH� DQWLEL\RWHUDSL\H�
UD÷PHQ� HQIHNVL\RQ� SDUDPHWUHOHULQGH� JHULOHPH�ROPD\DQ� KDVWD-
ODUGD� LVH�EDOJDP�N�OW�U��DOÕQPDVÕ� IÕUVDWoÕ�HQIHNVL\RQODUD�NDUúÕ�
PRUELGLWH�YH�YH\D�PRUWDOLWH\L�D]DOWPDGD�ROGXNoD�|QHPOLGLU��

&RUQLVWHLQ� YH� DUNDGDúODUÕQÕQ� \DSWÕ÷Õ� oDOÕúPDGD�� &DQGLGD� VSS��
L]RODV\RQX� LoLQ�HQ�|QHPOL� ULVN� IDNW|UOHUL� � DQWLEL\RWLN� WHGDYLVL��
VWHURLG�WHGDYLVL�YH��\R÷XQ�EDNÕPGD�WDNLS�RODUDN�VDSWDQPÕúWÕU������
%X�YHULOHU� ÕúÕ÷ÕQGD�&RYLG����QHGHQL\OH� WDNLS�HGLOHQ�KDVWDODUÕQ�
GD�EX�ULVN�IDNW|UOHULQH�VDKLS�ROPDVÕ�QHGHQL\OH�NDQGLGD�HQIHNVL\-
RQODUÕQD�\DWNÕQ�ROGXNODUÕQD�GLNNDW�oHNPHN�LVWHPHNWH\L]�

+DVWD�2QDPÕ��
2OJXODUGDQ� \DSÕODFDN� RODQ� SURVHG�UOHU� LoLQ� ELOJLOHQGLULOPLú�
RQDP�IRUPX�DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ�
dDOÕúPDQÕQ� NRQVHSWL� YH� GL]D\QÕ�� '.�� %%%�� YHULOHULQ� WRSODQ-
PDVÕ��\RUXPODQPDVÕ��'.��%%%��10��07��PDNDOHQLQ�\D]ÕOÕPÕ��
'.��%%%��10��07��OLWHUDW�U�DUDúWÕUPDVÕ��'.��%%%��10��07�
.ULWLN��J|]GHQ�JHoLUPH��'.��%%%

dÕNDU�dDWÕúPDVÕ�
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN�
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU�

6XQXOGX÷X�.RQJUH�
%X� oDOÕúPD� ������ .DVÕP� ����� WDULKOHUL� DUDVÕQGD�$QWDO\D¶GD�
\DSÕODQ�7RUDNV�'HUQH÷L� ���<ÕOOÕN�8OXVDO� NRQJUHVLQGH� H�SRVWHU�
RODUDN�VXQXOPXúWXU�

 
 
   
       
     
 

ÖZ
&RYLG����SDQGHPLVL�dLQ¶LQ�:XKDQ�NHQWLQGH�RUWD\D� oÕNPÕú� YH� W�P�G�Q\D\D�KÕ]OD� \D\ÕOPÕúWÕU��
&RYLG���� QHGHQL\OH� WDNLS� HGLOHQ� KDVWDODU�� IÕUVDWoÕ�PDQWDU� HQIHNVL\RQODUÕ� LoLQ� ULVN� IDNW|UOHULQH�
VDKLS�ROPDODUÕQD�UD÷PHQ�EX�NRQX\OD�LOJLOL�OLWHUDW�U�VÕQÕUOÕ�VD\ÕGDGÕU��&RYLG���¶OX�KDVWDODUÕPÕ]GDQ�
NDQGLGD�HQIHNVL\RQX�VDSWDGÕ÷ÕPÕ]�G|UW�ROJXQXQ�|]HOOLNOHULQL�NRQX\D�GLNNDW�oHNPHN�LoLQ�VXQPD\Õ�
DPDoODGÕN�

$QDKWDU�6|]F�NOHU�
6$56�&R9����&29,'������.DQGLGD��2URIDULQJHDO�NDQGLGL\D]LV

ABSTRACT
7KH�FRURQDYLUXV�GLVHDVH�������&29,'�����SDQGHPLF�DSSHDUHG�LQ�:XKDQ��&KLQD��DQG�KDV�UDSLGO\�
VSUHDG�DURXQG�WKH�ZRUOG��$OWKRXJK�SDWLHQWV�IROORZHG�XS�IRU�&RYLG����KDYH�ULVN�IDFWRUV�IRU�RSSRU-
WXQLVWLF�IXQJDO�LQIHFWLRQV��WKH�OLWHUDWXUH�RQ�WKLV�LVVXH�LV�OLPLWHG��:H�DLPHG�WR�SUHVHQW�WKH�FKDUDFWH��
ULVWLFV�RI�IRXU�&RYLG����SDWLHQWV�LQ�ZKRP�ZH�GHWHFWHG�FDQGLGD�LQIHFWLRQ��WR�GUDZ�DWWHQWLRQ�WR�WKLV�
LVVXH��

.H\�:RUGV�
6$56�&R9����&29,'������&DQGLGD��2URSKDU\QJHDO�FDQGLGLDVLV

*ø5øù
øON�RODUDN�dLQ¶LQ�:XKDQ�H\DOHWLQGH�$UDOÕN������WDULKLQGH�VDSWDQDQ�YH�RUDGDQ�G�Q\D\D�\D\ÕODQ�
6$56�&R9���&RYLG�����YLU�V��\D\ÕOÕPÕ�YH� úLGGHWL�QHGHQL\OH�N�UHVHO� VDOJÕQ� �SDQGHPL��RODUDN�
WDQÕPODQPÕúWÕU�� &RYLG���¶OX� KDVWDODUGD� JHQLú� VSHNWUXPOX� DQWLEL\RWLN� NXOODQÕPÕ�� \R÷XQ� EDNÕP�
\DWÕúÕ�� LQYD]LY�YH\D�QRQLQYD]LY�PHNDQLN�YHQWLODV\RQ�X\JXODQPDVÕ�� LPP�QV�SUHVLI�YH\D�NRUWL��
NRVWHURLG�WHGDYLOHU�JLEL�ELU�oRN�QHGHQH�ED÷OÕ�RODUDN�IXQJDO�HQIHNVL\RQODU�J|U�OPHNWH�YH�EX�HQIHN-
VL\RQODU�PRUELGLWH�YH�PRUWDOLWHQLQ�DUWPDVÕQD�QHGHQ�ROPDNWDGÕUODU������&RYLG����NOLQL÷LQGH�ELU�D\�
LoLQGH� \DWDUDN� WDNLS� YH� WHGDYL� HWWL÷LPL]� &RYLG���¶OX� KDVWDODUÕPÕ]GDQ� NDQGLGD� HQIHNVL\RQX�
VDSWDGÕ÷ÕPÕ]�G|UW�ROJXQXQ�|]HOOLNOHULQL�NRQX\D�GLNNDW�oHNPHN�LoLQ�VXQPD\Õ�SODQODGÕN�

OLGULAR
*HUoHN�]DPDQOÕ� UHYHUVH� WUDQVNULSVL\RQ� SROLPHUD]� ]LQFLU� UHDNVL\RQ� �U57�3&5�� WHVWL� LOH�
6$56�&R9����&RYLG�����SR]LWLI�VDSWDQDUDN��KDVWDQH\H�\DWÕúÕ�\DSÕODQ�ROJXODU�7�&�6D÷OÕN�%DNDQ-
OÕ÷Õ�&RYLG����UHKEHULQH�J|UH�WHGDYL�HGLOGLOHU������$\UÕFD��7�&��6D÷OÕN�%DNDQOÕ÷Õ�6D÷OÕN�+L]PHWOHUL

EDúODQGÕ��+DVWD�QD]DO�RNVLMHQ�LOH�WDNLS�HGLOGL��<DWÕúÕQÕQ�\HGLQFL�
J�Q�QGH�\HPHN�\HUNHQ�GLOLQGH�YH�\XWPD�VÕUDVÕQGD�D÷UÕVÕ�RODQ�
KDVWDQÕQ�PXD\HQHVLQGH�D÷Õ]�LoL�PXNR]DVÕQGD�SV|GRPHPEUDQ|]�
\DSÕODU��EH\D]�SODNODU�WHVSLW�HGLOGL��5HVLP�����

5HVLP��D�E��$÷Õ]�LoL�PXNR]DVÕQGD�EH\D]�SODNODU�YH�3$¶DNFL÷HU�JUDILVLQGH�VRO�
DNFL÷HU��VW�YH�RUWD�]RQODUGD�LQILOWUDV\RQ

'HUPDWRORML\H�GDQÕúÕODQ�KDVWD\D�RUDO�NDQGLGLD]LV�WDQÕVÕ\OD�RUDO�
IOXNDQD]RO� LON� KDIWD�� KDIWDGD� �� J�Q� ���� PJ� �[��� VRQUDVÕQGD�
KDIWDGD� ELU� ���� PJ� �[�� OH]\RQODU� JHoHQH� NDGDU� YH� QLVWDWLQ�
JDUJDUD���[����GDPODOÕN����KDIWD�NXOODQPDVÕ�|QHULOGL��%X�WHGDYL-
\OH� KDVWDQÕQ� úLND\HWOHUL� JHULOHGL�� +DVWD� \DWWÕ÷Õ� V�UH� ER\XQFD�
WRSODP�RODUDN�����PJ�PHWLOSUHGQL]RORQ�DOGÕ�

2OJX���
1D]RIDUHQJHDO� V�U�QW�GH� U57�3&5� 6$56�&R9��� SR]LWLI�
VDSWDQÕS��ILO\DV\RQ�HNLSOHULQFH�IDYLSUDYLU�EDúODQDQ����\DúÕQGDNL�
HUNHN�KDVWD��úLND\HWOHULQLQ�JHoPHPHVL��QHIHV�GDUOÕ÷ÕQÕQ�DUWPDVÕ�
YH� KLSRNVL� JHOLúPHVL� �]HULQH� GÕú�PHUNH]GH�\DWDUDN� IDYLSUDYLU��
PRNVLIORNVDVLQ�� PHWLOSUHGQL]RORQ� YH� HQRNVDSDULQ� WHGDYLVL�
DOPÕú��*HQHO�GXUXP�ER]XNOX÷X��QHIHV�GDUOÕ÷Õ�YH�KLSRNVL�ROPDVÕ�
�]HULQH� VHUYLVLPL]H� QDNLO� DOÕQGÕ�� +DVWDQÕQ� \DWÕú� 3$� DNFL÷HU�
JUDILVLQGH� KHU� LNL� DNFL÷HUGH� \D\JÕQ� LQILOWUDV\RQODU� L]OHQGL��
3LSHUDVLOLQ�WD]REDNWDP� ��[���JU��� PHWLOSUHGQL]RORQ� ��[��PJ��
HQRNVDSDULQ���[�����EDúODQGÕ��

+DVWDQÕQ� \DWÕúÕQÕQ� GRNX]XQFX� J�Q�QGH� 3$� DNFL÷HU� JUDILVLQGH�
LQILOWUDV\RQODUÕ� GHYDP� HWWL÷L� LoLQ� LVWHQHQ� EDOJDP� PDQWDU�
N�OW�U�QGH� FDQGLGD� DOELFDQV� �UHGL�� øQWUDYHQ|]� IOXNDQD]RO�
�[���PJ�HNOHQGL��øQWUDYHQ|]�IOXNDQD]RO���J�Q����J�QGHQ�VRQUD�
GD�EX�WHGDYL\H�RUDO�RODUDN�GHYDP�HGLOGL��)OXNDQD]RO�WHGDYLVL����
J�QH� WDPDPODQDUDN� NHVLOGL�� %X� WHGDYLOHU� LOH� JHQHO� GXUXPX�
G�]HOHQ��EDOJDPÕ�NDOPD\DQ��RNVLMHQ�LKWL\DFÕ�D]DODQ�KDVWD�WDEXU-
FX� HGLOGL�� +DVWD� \DWWÕ÷Õ� V�UH� ER\XQFD� WRSODP� RODUDN� ���� PJ�
PHWLOSUHGQL]RORQ�DOGÕ��5HVLP����

5HVLP����3$�DNFL÷HU�JUDILVLQGH�ELODWHUDO�\D\JÕQ�LQILOWUDV\RQODU�

7$57,ù0$
%LOLQGL÷L� JLEL� OHQIRVLWOHU� LPP�Q� KRPHRVWDVLVLQ� YH�PLNUREL\DO�
LQYD]\RQD�NDUúÕ�VDYXQPD�FHYDEÕQÕQ�V�UG�U�OPHVLQGH�EHOLUOH\LFL�
URO�R\QD\DQ�K�FUHOHUGLU��&RYLG����VDSWDQDQ�KDVWDODUGD�OHQIRSH-
QLQLQ� RUDO� NDQGLGL\D]LV� YH\D� 3QHXPRVLVWLV� -LURYHFL� JLEL�
VHNRQGHU� PDQWDU� HQIHNVL\RQODUÕQGD� DQDKWDU� URO� R\QDGÕ÷Õ�
G�ú�Q�OPHNWHGLU� ������� 6XQGX÷XPX]� ROJXODUGD� &RYLG�� ��¶� D�
VHNRQGHU�OHQIRSHQL�PHYFXWWX��7DEOR�,��

7DEOR�,��2OJXODUÕQ�VRQXoODUÕ

'0�'L\DEHWHV� 0HOOLWXV�+7�+LSHUWDQVL\RQ�$)�$WUL\DO� )LEULODV\RQ�.2$+�.URQLN�
2EVWU�NWLI� $NFL÷HU� +DVWDOÕ÷Õ�..<�.RQMHVWLI� .DOS� <HWPH]OL÷L�095�0LWUDO� 9DOI�
5HSODVPDQÕ�� $67�$VSDUWDW� 7UDQVVPLQD]�$/7�$ODQLQ� $PLQRWUDQVIHUD]�&53�&�5HDNWLI�
3URWHLQ�+)12�<�NVHN�$NÕPOÕ�1D]DO�2NVLMHQ

�*HQHO�0�G�UO�÷��%LOLPVHO�$UDúWÕUPD�3ODWIRUPXQD�����������
WDULKLQGH� EDúYXUXODUDN� EX� oDOÕúPD\Õ� \DSDELOPHN� LoLQ� RQD\�
DOÕQPÕúWÕU�� 2OJXODUGDQ� \DSÕODFDN� RODQ� SURVHG�UOHU� LoLQ�
ELOJLOHQGLULOPLú�RQDP�IRUPX�DOÕQPÕúWÕU�

2OJX����
+DVWDQHPL]H� EDúYXUXVXQGDQ� ELU� J�Q� |QFH� QD]RIDUHQJHDO�
V�U�QW�GH� U57�3&5� 6$56�&R9��� �&RYLG����� WHVWL� SR]LWLI�
VDSWDQDQ� ��� \DúÕQGD� NURQLN� REVWU�NWLI� DNFL÷HU� KDVWDOÕ÷Õ�
�.2$+��� EURQúHNWD]L�� ULWLP� ER]XNOX÷X�� GL\DEHWHV� PHOOLWXV�
�'0��� KLSHUWDQVL\RQ� �+7�� WDQÕODUÕ� RODQ� KDVWD� DWHú� YH� QHIHV�
GDUOÕ÷Õ� LOH� KDVWDQHPL]H� EDúYXUGX�� <DWÕúÕQGDNL� \�NVHN�
UH]RO�V\RQOX�ELOJLVD\DUOÕ�WRPRJUDILVLQGH��<5%7��\HU�\HU�EX]OX�
FDP� RSDVLWHOHUL�� \HU� \HU� JUXSODúPD� J|VWHUHQ� \D\JÕQ� EURQúHN-
WD]LN� GH÷LúLNOLNOHUL� PHYFXWWX�� )DYLSUDYLU�� OHYRIORNVDVLQ��
GHNVDPHWD]RQ���[�PJ��X\JXODQGÕ�

� 1D]DO� 2�� LOH� WDNLS� HGLOGL�� 7DNLELQGH� NOLQLN� YH� ODERUDWXDU�
SDUDPHWUHOHUL� N|W�OHúHQ�� RNVLMHQ� JHUHNVLQLPL� DUWDQ� KDVWDGD�
KDVWDQH�HQIHNVL\RQX�G�ú�Q�OHUHN�DQWLEL\RWLN�WHGDYLVL�SLSHUDVL-
OLQ�WD]REDNWDP� RODUDN� GH÷LúWLULOGL�� +DVWDQÕQ� EX� GXUXPXQGD�
oHNLOHQ�3$�DNFL÷HU�JUDILVL�UHVLP��¶GH�J|U�OPHNWHGLU���

5HVLP���3$�DNFL÷HU�JUDILVLQGH�ELODWHUDO�LQILOWUDV\RQ�

+DVWD� \�NVHN� DNÕPOÕ� QD]DO� NDQ�O� RNVLMHQ� �+)12�� LOH� WDNLEH�
EDúODQGÕ��$OWÕ� J�Q�SLSHUDVLOLQ�WD]REDNWDPD� UD÷PHQ�HQIHNVL\RQ�
SDUDPHWUHOHULQGH�JHULOHPH�ROPD\DQ�KDVWDGDQ�EDOJDP�N�OW�U��YH�
EDOJDPGD�PDQWDU�N�OW�U��J|QGHULOGL��&RYLG����SR]LWLIOL÷LQLQ�RQ�
DOWÕQFÕ�J�Q�QGH�EDOJDP�N�OW�U�QGH�&DQGLGD�DOELFDQV�YH�3VHXGR-
PRQDV�DHUXJLQRVD��UH\HQ�KDVWDQÕQ�DQWLEL\RWLN� WHGDYLVL� DPLND-
VLQ��PHURSHQHP�YH�IOXNDQD]RO�RODUDN�G�]HQOHQGL��

%X� WHGDYLQLQ� RQXQFX� J�Q�QGH� KDVWD� +)12¶GDQ� D\UÕOGÕ��
UH]HUYXDUOÕ�PDVNH�LOH�WDNLEH�EDúODQGÕ��$PLNDVLQ�RQ�J�QH��PHUR-
SHQHP�YH�IOXNDQD]RO����J�QH�WDPDPODQDUDN�NHVLOGL��+DVWD�W�P�
\DWWÕ÷Õ�V�UH�ER\XQFD�WRSODP�����PJ�PHWLOSUHGQL]RORQ�DOGÕ�

2OJX����
+DVWDQHPL]H� EDúYXUXVXQGDQ� DOWÕ� J�Q� |QFH� QD]RIDUHQJHDO�
V�U�QW�GH� U57�3&5� 6$56�&R9��� SR]LWLI� VDSWDQÕS�� ILO\DV\RQ�
HNLSOHULQFH� IDYLSUDYLU� EDúODQDQ� ��� \DúÕQGD� '0� WDQÕOÕ� KDVWD��
QHIHV� GDUOÕ÷Õ�� |NV�U�N� úLND\HWLQLQ� DUWPDVÕ� �]HULQH� KDVWDQHPL]�
DFLO� VHUYLVLQH� EDúYXUPXú�� $FLO� VHUYLVH� EDúYXUX� 3$� DNFL÷HU�
JUDILVL� UHVLP� ��E¶GH� J|U�OPHNWHGLU�� <R÷XQ� EDNÕP� LKWL\DFÕQÕQ�
VDSWDQPDVÕ� �]HULQH� DQHVWH]L� \R÷XQ� EDNÕP� �QLWHVLQH� �<%h��
\DWÕUÕOPÕú��+DVWDQÕQ�\DWÕú�WRUDNV�%7¶VLQGH�KHU�LNL�DNFL÷HUGH�W�P�
OREODUGD� PXOWLIRNDO� EX]OX� FDP� GDQVLWHVLQGH� LQILOWUDV\RQ��
NDOGÕUÕP�WDúÕ�J|U�Q�POHUL�PHYFXWWX��

'|UW�J�Q�<%h¶GH�QD]DO�RNVLMHQ� LOH� WDNLS�HGLOHQ�KDVWD� VHUYLVL-
PL]H�NDEXO�HGLOGL��<%h¶GH�EDúODQDQ�HQRNVDSDULQ���[������SLSHU-
DVLOLQ�WD]REDNWDP� ��[���JU�� ��� PJ� PHWLOSUHQL]RORQ� WHGDYLVL��
PHWLOSUHGQL]RORQ����PJ¶D�G�ú�OHUHN�GHYDP�HGLOGL��(OHNWURNDU-
GLRJUDILGH� DWULDO� ILEULODV\RQ� VDSWDQDQ� KDVWD� NDUGL\RORML\H�
GDQÕúÕODUDN� WHGDYLVL� G�]HQOHQGL�� 7DNLELQGH� JHQHO� GXUXPX�
N|W�OHúHQ� &53� GH÷HUL� ���¶WHQ� ���¶D� �PJ�GO��� IHUULWLQ� GH÷HUL�
������QJ�GO�¶GHQ�����¶\H�\�NVHOHQ�KDVWDGD�SLSHUDVLOLQ�WD]REDN-
WDP� NHVLOHUHN�� HUWDSHQHP� ��[�J�¶H� JHoLOGL�� +DVWDQH� \DWÕúÕQÕQ�
RQXQFX� J�Q�QGH� \XWPD� J�oO�÷��� VHV� NÕVÕNOÕ÷Õ� WDULIOH\HQ�
KDVWDQÕQ�D÷Õ]�LoL�PXNR]DVÕQGD�SV|GRPHPEUDQ|]�\DSÕODU��EH\D]�
SODNODU�VDSWDQGÕ��5HVLP��D���

5HVLP��D�E��'LO��]HULQGH�SV|GRPHPEUDQ|]�SODNODU�YH�3$�DNFL÷HU�JUDILVLQGH�
ELODWHUDO�LQILOWUDV\RQODU��������

'HUPDWRORML\H�GDQÕúÕODQ�KDVWD\D�RUDO�NDQGLGLD]LV�WDQÕVÕ\OD�RUDO�
IOXNDQD]RO� LON� KDIWD�� KDIWDGD� �� J�Q� ���� PJ� �[��� VRQUDVÕQGD�
KDIWDGD� ELU� ���� PJ� �[�� OH]\RQODU� JHoHQH� NDGDU� � YH� QLVWDWLQ�
JDUJDUD� ��[���� GDPODOÕN�� �� KDIWD� NXOODQPDVÕ� |QHULOGL�� %X�
WHGDYLOHUOH� KDVWDQÕQ� úLND\HWOHUL� JHULOHGL�� +DVWD� \DWWÕ÷Õ� V�UH�
ER\XQFD�QD]DO�RNVLMHQ�LOH�WDNLS�HGLOGL���WRSODPGD�����PJ�PHWLO-
SUHGQL]RORQ�DOGÕ��

2OJX����
+DVWDQHPL]H�EDúYXUXVXQGDQ�|QFH�\DNÕQ�WHPDVOÕ�ROPDVÕ�QHGHQL-
\OH�NDUDQWLQD\D�DOÕQDQ�YH�VHPSWRP�JHOLúPHVL��]HULQH�QD]RIDUHQ-
JHDO� V�U�QW�GH� U57�3&5� 6$56�&R9��� SR]LWLI� VDSWDQDQ� YH� ��
J�Q�IDYLSLUDYLU�NXOODQDQ�KDVWD��DWHú�YH�QHIHV�GDUOÕ÷ÕQÕQ�GHYDP�
HWPHVL� �]HULQH� KDVWDQHPL]� DFLO� VHUYLVLQH� EDúYXUPXú�� KLSRNVL�
VDSWDQPDVÕ��]HULQH�VHUYLVLPL]H�\DWÕUÕOGÕ��g]JHoPLúLQGH�.2$+��
NRQMHVWLI�NDOS�\HWPH]OL÷L��PLWUDO�NDSDN�UHSODVPDQÕ�YH�KLSHUWLURL-
GL�YDUGÕ��3RVWHURDQWHULRU��3$��DNFL÷HU�JUDILVLQGH�VRO�DNFL÷HU��VW�
YH� RUWD� ]RQODUGD� \HQL� JHOLúHQ� LQILOWUDV\RQODU� WHVSLW� HGLOGL��
&�UHDNWLI�SURWHLQ��&53������PJ�/�ROPDVÕ��]HULQH�KDVWD\D�SLSHU-
DVLOLQ�WD]REDNWDP���[���JU���GHNVDPHWD]RQ���[�PJ���WHGDYLOHUL�

%DEDHY�%%��YH�DUN�$NG�7ÕS�'�����������

���



6DOHKL� 0��$KPDGLNLD� .�� %DGDOL� +�� .KRGDYDLV\�
6�2SSRUWXQLVWLF�)XQJDO�,QIHFWLRQV�LQ�WKH�(SLGHPLF�
$UHD� RI� &29,'�����$� &OLQLFDO� DQG� 'LDJQRVWLF�
3HUVSHFWLYH� IURP� ,UDQ�� 0\FRSDWKRORJLD�� ������
�������±���

7�&� 6D÷OÕN� %DNDQOÕ÷Õ� &RYLG� 5HKEHUL� KWWSV���-
FRYLG���VDJOLN�JRY�WU�75�������FRYLG����UHK-
EHUL�KWPO

*DQJQHX[� -�3�� %RXJQRX[� 0�(�� 'DQQDRXL� (��
&RUQHW� 0�5DOSK� =-�� ,QYDVLYH� IXQJDO� GLVHDVHV�
GXULQJ� &29,'����� ZH� VKRXOG� EH� SUHSDUHG�� -�
0\FRO�0HG��������������������

&HEDOORV�6DOREUHQ×D� $�� *DLWD�Q�&HSHGD� /$��
&HEDOORV�*DUFLD/�� /H]DPD�'HO�9'��2UDO� OHVLRQV�
LQ� +,9�$,'6� SDWLHQWV� XQGHUJRLQJ� KLJKO\� DFWLYH�
DQWLUHWURYLUDO�WUHDWPHQW�LQFOXGLQJ�SURWHDVH�LQKLEL-
WRUV��D�QHZ�IDFH�RI�RUDO�$,'6"�$,'6�3DWLHQW�&DUH�
DQG�67'V�����������������±���

$NSDQ�$��0RUJDQ� 5�� 2UDO� FDQGLGLDVLV�� 3RVWJUDG�
0HG�-���������������������

6DOHKL�0��$KPDGLNLD�.��0DKPRXGL�6��.DODQWDUL�
6�� -DPDOLPRJKDGDPVLDKNDOL�6�� ,]DGL�$��.RUG�0��
'HKJKDQ� 0DQVKDGL� 6$�� 6HLIL� $�� *KLDVYDQG� )��
.KDMDYLUDG�1��(EUDKLPL�6��.RRKIDU�$��%RHNKRXW�
7�� .KRGDYDLV\� 6�� 2URSKDU\QJHDO� FDQGLGLDVLV� LQ�
KRVSLWDOL]HG� &29,'���� 3DWLHQWV� IURP� ,UDQ��
6SHFLHV�LGHQWLILFDWLRQ�DQG�DQWLIXQJDO�VXVFHSWLELOLW\�
SDWWHUQ�0\FRVHV������������������±��

&RUQLVWHLQ�:��0RUD�$��2UHOODQD�1��&DSSDUHOOL�)-��
GHO� &DVWLOOR�0�� &DQGLGD�� HSLGHPLRORJ\� DQG� ULVN�
IDFWRUV� IRU� QRQ�DOELFDQV� VSHFLHV�� (QIHUP� ,QIHFF�
0LFURELRO�&OLQ�������������������

��

��

��

��

��

��

��

%
DE
DH
Y�
%
%
��Y
H�
DU
N�

$
NG
�7
ÕS
�'
��
��
��
��
��
�

���



ABSTRACT
The glenoid is a shallow structure in the shoulder joint, facing the humeral head and located 
lateral to the scapula. Glenoid fossa intra-articular fractures account for only 1% of scapular 
fractures and are associated with high-energy trauma. An 84-year-old female patient admitted to 
the emergency department with the complaint of pain in her left arm and inability to move her 
arm as a result of falling over her shoulder from her own level. On the shoulder radiograph of the 
patient, a suspicious area that could be a fracture in the glenoid rim was observed. Computer 
tomography revealed a displaced fracture line starting from the glenoid rim and extending to the 
medial wall of the scapula. Velpeau bandage was applied to the patient. Elderly female patients 
should be carefully examined and necessary imaging should be performed, even if they are 
exposed to a low-energy trauma to the shoulder girdle (such as falling from one's own level). 
Computed tomography, which is one of the advanced imaging methods, should be applied when 
a suspicious image of a glenoid fracture is found on the radiography.
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The patient was consulted to the orthopedic surgeon. Velpeau 
bandage was applied to the patient. The patient was given 
analgesic treatment. Orthopedic outpatient control was recom-
mended to the patient.
 
DISCUSSION
A patient with a fracture of the scapula usually complains of 
pain and limitation of shoulder motion. Swelling and hematoma 
formation in scapula fractures may be mild due to closed fascial 
spaces. For this reason, the shoulder should be carefully exam-
ined in order not to miss the scapula fracture (5). Although our 
patient had similar complaints, there was no hematoma or swell-
ing. Therefore, we resorted to radiological imaging methods. 
X-ray helps reveal glenoid fractures. However, if intra-articular 
involvement or severe displacement is suspected, use of 
computed tomography (CT) is recommended, as it aids in 
fracture classification and subsequent surgical decision (6).
Fractures of the scapula can first be divided into intra-articular 
and extra-articular fractures. Classification for intra-articular 
glenoid fractures created by Ideberg after a retrospective study 
is shown in Table I (7). 

Table I: Ideberg classification of glenoid fossa fractures. 

According to this classification, our patient's fracture is type 4 
fracture. The results of this study showed that female patients 
with type 4 glenoid fractures had a mean age of 66 years and no 
other skeletal damage was found in this type of fracture. The age 
of the patient in our case is above this average. In addition, the 
occurrence of isolated glenoid fracture in our patient is also 
consistent with the literature.
It paves the way for fractures that can occur with such a minor 
trauma in osteoporotic conditions in elderly female patients. As 
a result of one study, 1/3 of elderly patients with fractures after 
minor trauma were subsequently diagnosed with osteoporosis 
(8). Our patient should be investigated in terms of osteoporosis 
after fracture treatment. More studies should be conducted for 
shoulder girdle fractures, especially isolated fractures, in the 
geriatric population, where they are vulnerable to injury by 
minor trauma.

CONCLUSION
Elderly female patients should be carefully examined and 
necessary imaging should be performed, even if they are 
exposed to a low-energy trauma to the shoulder girdle (such as 
falling from one's own level). Computed tomography, which is 
one of the advanced imaging methods, should be applied when 
a suspicious image of a glenoid fracture is found on the radiog-
raphy.
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Isolated Displaced Glenoid Fracture Caused 
by Minor Trauma: A Case Report

0LQ|U�7UDYPDQÕQ�1HGHQ�2OGX÷X�ø]ROH�'HSODVH�
*OHQRLG�)UDNW�U���%LU�2OJX�6XQXPX

CASE
REPORT
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INTRODUCTION
The glenoid is a shallow structure in the shoulder joint, facing 
the humeral head and located lateral to the scapula. The gleno-
humeral joint is a complex joint with low stability. The shoulder 
ligaments and rotator cuff muscles provide most of the joint 
stabilization (1). Fractures of the scapula are rare and occur in 
less than 1% of all fractures and only 3% to 5% of shoulder 
girdle injuries (2). Glenoid fossa intra-articular fractures 
account for only 1% of scapular fractures and are associated 
with high-energy trauma (3). 
Since the scapula is surrounded and protected by thick skeletal 
muscles, it is very difficult to damage. Scapular fractures, 
including the glenoid, occur secondary to high-impact blunt 
trauma and are generally associated with injuries to other 
anatomical adjacent structures (4). Fractures caused by low-en-
ergy trauma are only seen in anterior shoulder dislocations 
associated with glenoid rim and avulsion fractures (2). 
Cases of scapula fractures occurring with various mechanisms 
have been reported before. In this article, we present a case of 
isolated glenoid fracture caused by a minor trauma such as 
falling from one's own level.

CASE REPORT
An 84-year-old female patient admitted to the emergency 
department with the complaint of pain in her left arm and inabil-
ity to move her arm as a result of falling over her shoulder from 
her own level. On physical examination, the patient could not 
actively abduct, turn her shoulder inward or outward, and he felt 
severe pain when these movements were passively performed. 
The patient's peripheral pulses were intact and equal. The 
patient's sensory examination was normal. It was observed that 
there was no loss of flexion and extension strength at the wrist 
and metacarpophalangeal joint level of the patient.
On the shoulder radiograph of the patient, a suspicious area that 
could be a fracture in the glenoid rim was observed (Figure 1). 

Figure 1: Shoulder radiograph: black arrow points to suspected fracture of 
glenoid rim.

Then, joint computed tomography (CT) was performed on the 
patient. CT revealed a displaced fracture line starting from the 
glenoid rim and extending to the medial wall of the scapula 
(Figure 2-3). 

Figure 2: Joint CT coronal section: Displaced glenoid fracture.

  
Figure 3: Joint CT horizontal section: Displaced glenoid fracture scapula 
extends to medial edge.
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The glenoid is a shallow structure in the shoulder joint, facing the humeral head and located 
lateral to the scapula. Glenoid fossa intra-articular fractures account for only 1% of scapular 
fractures and are associated with high-energy trauma. An 84-year-old female patient admitted to 
the emergency department with the complaint of pain in her left arm and inability to move her 
arm as a result of falling over her shoulder from her own level. On the shoulder radiograph of the 
patient, a suspicious area that could be a fracture in the glenoid rim was observed. Computer 
tomography revealed a displaced fracture line starting from the glenoid rim and extending to the 
medial wall of the scapula. Velpeau bandage was applied to the patient. Elderly female patients 
should be carefully examined and necessary imaging should be performed, even if they are 
exposed to a low-energy trauma to the shoulder girdle (such as falling from one's own level). 
Computed tomography, which is one of the advanced imaging methods, should be applied when 
a suspicious image of a glenoid fracture is found on the radiography.
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The patient was consulted to the orthopedic surgeon. Velpeau 
bandage was applied to the patient. The patient was given 
analgesic treatment. Orthopedic outpatient control was recom-
mended to the patient.
 
DISCUSSION
A patient with a fracture of the scapula usually complains of 
pain and limitation of shoulder motion. Swelling and hematoma 
formation in scapula fractures may be mild due to closed fascial 
spaces. For this reason, the shoulder should be carefully exam-
ined in order not to miss the scapula fracture (5). Although our 
patient had similar complaints, there was no hematoma or swell-
ing. Therefore, we resorted to radiological imaging methods. 
X-ray helps reveal glenoid fractures. However, if intra-articular 
involvement or severe displacement is suspected, use of 
computed tomography (CT) is recommended, as it aids in 
fracture classification and subsequent surgical decision (6).
Fractures of the scapula can first be divided into intra-articular 
and extra-articular fractures. Classification for intra-articular 
glenoid fractures created by Ideberg after a retrospective study 
is shown in Table I (7). 

Table I: Ideberg classification of glenoid fossa fractures. 

According to this classification, our patient's fracture is type 4 
fracture. The results of this study showed that female patients 
with type 4 glenoid fractures had a mean age of 66 years and no 
other skeletal damage was found in this type of fracture. The age 
of the patient in our case is above this average. In addition, the 
occurrence of isolated glenoid fracture in our patient is also 
consistent with the literature.
It paves the way for fractures that can occur with such a minor 
trauma in osteoporotic conditions in elderly female patients. As 
a result of one study, 1/3 of elderly patients with fractures after 
minor trauma were subsequently diagnosed with osteoporosis 
(8). Our patient should be investigated in terms of osteoporosis 
after fracture treatment. More studies should be conducted for 
shoulder girdle fractures, especially isolated fractures, in the 
geriatric population, where they are vulnerable to injury by 
minor trauma.

CONCLUSION
Elderly female patients should be carefully examined and 
necessary imaging should be performed, even if they are 
exposed to a low-energy trauma to the shoulder girdle (such as 
falling from one's own level). Computed tomography, which is 
one of the advanced imaging methods, should be applied when 
a suspicious image of a glenoid fracture is found on the radiog-
raphy.
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INTRODUCTION
The glenoid is a shallow structure in the shoulder joint, facing 
the humeral head and located lateral to the scapula. The gleno-
humeral joint is a complex joint with low stability. The shoulder 
ligaments and rotator cuff muscles provide most of the joint 
stabilization (1). Fractures of the scapula are rare and occur in 
less than 1% of all fractures and only 3% to 5% of shoulder 
girdle injuries (2). Glenoid fossa intra-articular fractures 
account for only 1% of scapular fractures and are associated 
with high-energy trauma (3). 
Since the scapula is surrounded and protected by thick skeletal 
muscles, it is very difficult to damage. Scapular fractures, 
including the glenoid, occur secondary to high-impact blunt 
trauma and are generally associated with injuries to other 
anatomical adjacent structures (4). Fractures caused by low-en-
ergy trauma are only seen in anterior shoulder dislocations 
associated with glenoid rim and avulsion fractures (2). 
Cases of scapula fractures occurring with various mechanisms 
have been reported before. In this article, we present a case of 
isolated glenoid fracture caused by a minor trauma such as 
falling from one's own level.

CASE REPORT
An 84-year-old female patient admitted to the emergency 
department with the complaint of pain in her left arm and inabil-
ity to move her arm as a result of falling over her shoulder from 
her own level. On physical examination, the patient could not 
actively abduct, turn her shoulder inward or outward, and he felt 
severe pain when these movements were passively performed. 
The patient's peripheral pulses were intact and equal. The 
patient's sensory examination was normal. It was observed that 
there was no loss of flexion and extension strength at the wrist 
and metacarpophalangeal joint level of the patient.
On the shoulder radiograph of the patient, a suspicious area that 
could be a fracture in the glenoid rim was observed (Figure 1). 

Figure 1: Shoulder radiograph: black arrow points to suspected fracture of 
glenoid rim.

Then, joint computed tomography (CT) was performed on the 
patient. CT revealed a displaced fracture line starting from the 
glenoid rim and extending to the medial wall of the scapula 
(Figure 2-3). 

Figure 2: Joint CT coronal section: Displaced glenoid fracture.

  
Figure 3: Joint CT horizontal section: Displaced glenoid fracture scapula 
extends to medial edge.
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The patient was consulted to the orthopedic surgeon. Velpeau 
bandage was applied to the patient. The patient was given 
analgesic treatment. Orthopedic outpatient control was recom-
mended to the patient.
 
DISCUSSION
A patient with a fracture of the scapula usually complains of 
pain and limitation of shoulder motion. Swelling and hematoma 
formation in scapula fractures may be mild due to closed fascial 
spaces. For this reason, the shoulder should be carefully exam-
ined in order not to miss the scapula fracture (5). Although our 
patient had similar complaints, there was no hematoma or swell-
ing. Therefore, we resorted to radiological imaging methods. 
X-ray helps reveal glenoid fractures. However, if intra-articular 
involvement or severe displacement is suspected, use of 
computed tomography (CT) is recommended, as it aids in 
fracture classification and subsequent surgical decision (6).
Fractures of the scapula can first be divided into intra-articular 
and extra-articular fractures. Classification for intra-articular 
glenoid fractures created by Ideberg after a retrospective study 
is shown in Table I (7). 

Table I: Ideberg classification of glenoid fossa fractures. 

According to this classification, our patient's fracture is type 4 
fracture. The results of this study showed that female patients 
with type 4 glenoid fractures had a mean age of 66 years and no 
other skeletal damage was found in this type of fracture. The age 
of the patient in our case is above this average. In addition, the 
occurrence of isolated glenoid fracture in our patient is also 
consistent with the literature.
It paves the way for fractures that can occur with such a minor 
trauma in osteoporotic conditions in elderly female patients. As 
a result of one study, 1/3 of elderly patients with fractures after 
minor trauma were subsequently diagnosed with osteoporosis 
(8). Our patient should be investigated in terms of osteoporosis 
after fracture treatment. More studies should be conducted for 
shoulder girdle fractures, especially isolated fractures, in the 
geriatric population, where they are vulnerable to injury by 
minor trauma.

CONCLUSION
Elderly female patients should be carefully examined and 
necessary imaging should be performed, even if they are 
exposed to a low-energy trauma to the shoulder girdle (such as 
falling from one's own level). Computed tomography, which is 
one of the advanced imaging methods, should be applied when 
a suspicious image of a glenoid fracture is found on the radiog-
raphy.
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muscles, it is very difficult to damage. Scapular fractures, 
including the glenoid, occur secondary to high-impact blunt 
trauma and are generally associated with injuries to other 
anatomical adjacent structures (4). Fractures caused by low-en-
ergy trauma are only seen in anterior shoulder dislocations 
associated with glenoid rim and avulsion fractures (2). 
Cases of scapula fractures occurring with various mechanisms 
have been reported before. In this article, we present a case of 
isolated glenoid fracture caused by a minor trauma such as 
falling from one's own level.

CASE REPORT
An 84-year-old female patient admitted to the emergency 
department with the complaint of pain in her left arm and inabil-
ity to move her arm as a result of falling over her shoulder from 
her own level. On physical examination, the patient could not 
actively abduct, turn her shoulder inward or outward, and he felt 
severe pain when these movements were passively performed. 
The patient's peripheral pulses were intact and equal. The 
patient's sensory examination was normal. It was observed that 
there was no loss of flexion and extension strength at the wrist 
and metacarpophalangeal joint level of the patient.
On the shoulder radiograph of the patient, a suspicious area that 
could be a fracture in the glenoid rim was observed (Figure 1). 

Figure 1: Shoulder radiograph: black arrow points to suspected fracture of 
glenoid rim.

Then, joint computed tomography (CT) was performed on the 
patient. CT revealed a displaced fracture line starting from the 
glenoid rim and extending to the medial wall of the scapula 
(Figure 2-3). 

Figure 2: Joint CT coronal section: Displaced glenoid fracture.

  
Figure 3: Joint CT horizontal section: Displaced glenoid fracture scapula 
extends to medial edge.
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ÖZ
.LúLQLQ� VDKLS� ROGX÷X� EL\RORMLN� FLQVL\HWL� LOH� FLQVHO� H\OHPOHUL� YH� WHUFLKOHULQLQ� X\XPOX� ROPDPDVÕ�
KDOLQGH�oHúLWOL�VRUXQODU�RUWD\D�oÕNPDNWDGÕU��'60��¶WH��³FLQVHO�NLPOLN�X\XPVX]OX÷X´�YH\D�³FLQVL\HW�
KRúQXWVX]OX÷X´�RODUDN�LIDGH�HGLOHQ�WÕEEL�WDQÕ��NLúLQLQ�HQ�D]���D\�V�UH�LOH�GHQH\LPOHGL÷L�LIDGH�HWWL÷L�
FLQVHO�NLPOL÷L\OH��GR÷XPGD�EHOLUOHQHQ�FLQVL\HWL�DUDVÕQGD�DoÕN�ELU�X\XPVX]OXN�ROPDVÕGÕU��.LúLOHULQ�
\DúDPÕú�ROGX÷X�EX�X\XPVX]OXN�YH�oDWÕúPD�³WUDQVVHNV�DOLWH´�RODUDN�GD�DGODQGÕUÕOPDNWDGÕU��
hONHPL]GH�� ����� VD\ÕOÕ�7�UN�0HGHQL�.DQXQX¶QXQ�����PDGGHVLQGH� FLQVL\HW� GH÷LúLNOL÷L� LOH� LOJLOL�
G�]HQOHPH� \DSÕOPÕúWÕU�� %X� oDOÕúPDGD��$QDELOLP�'DOÕ� %DúNDQOÕ÷ÕPÕ]D� DGOL�PDNDPODU� YDVÕWDVÕ\OD�
FLQVL\HW�GH÷LúLNOL÷L�DoÕVÕQGDQ�J|QGHULOHQ���ROJX�VXQXODFDN�ROXS�LOJLOL�NDQXQXQ�HNVLNOHULQLQ�WDUWÕúÕO�
PDVÕ�DPDoODQPÕúWÕU�
&LQVL\HW�GH÷LúLNOL÷L�V�UHFL�X]XQ�ELU�KD]ÕUOÕN�G|QHPL�JHUHNWLUHQ��VRQ�GHUHFH�]RUOX�YH�NDUPDúÕN�WÕEEL�
P�GDKDOHOHUL�LoLQGH�EDUÕQGÕUDQ��EX�QHGHQOH�NLúLQLQ�WDP�RODUDN�D\GÕQODWÕOPDVÕQÕ�YH�RQDPÕQÕ�JHUHN�
WLUHQ��E�\�N�RUDQGD�JHUL�G|Q�ú�PV�]�ELU�V�UHoWLU��+XNXNL�V�UHFL�EDúODWDELOPHN�LoLQ�JHUHNHQ�DVJDUL�
úDUWODU�� KRUPRQ� WHGDYLVLQH� KDQJL� DúDPDGD� EDúODQPDVÕ� JHUHNWL÷L� YH� WHGDYLQLQ� QH� NDGDU� V�UHFH÷L��
PDKNHPHGHQ�KHUKDQJL�ELU�L]LQ�DOPDGDQ�JHUoHNOHúHQ�FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWÕQÕQ�KXNXNL�DNÕEH�
WLQLQ�QH�RODFD÷Õ��UHVPL�ELU�VD÷OÕN�NXUXOXQD�EDúYXUDUDN�³FLQVL\HW�GH÷LúWLUPH�DPHOL\DWODUÕQÕQ�XVXO�QH�
X\JXQ�RODUDN�\DSÕOGÕ÷ÕQÕ�YH�VRQXoODQGÕ÷ÕQÕ´�EHOLUWHQ�UDSRUGDNL�DPHOL\DWODUGDQ�QHOHULQ�NDVW�HGLOGL÷L��
EX�KXVXVWDNL�WDUWÕúPDOÕ�NRQXODUGDQGÕU��7�UN�0HGHQL�.DQXQX¶QGD�\HU�DODQ�FLQVL\HW�GH÷LúWLUPH�LOH�
LOJLOL�PDGGH�ROGXNoD�D\UÕQWÕOÕ�ROPDNOD�ELUOLNWH�X\JXODPDGD�\DúDQÕODQ�J�oO�NOHUOH�LOJLOL�WÕS�YH�KXNXN�
PHQVXEX��\HOHULQ�LúELUOL÷L�LOH�ROXúDFDN�\HQL�ELU�HN�G�]HQOHPH\H�LKWL\Do�GX\XOGX÷X�DoÕNWÕU�
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GXUXPXQXQ� EHOJHOHQPHVLQL� LVWHU�� %X� UDSRUGD�� ³FLQVL\HW�
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VLFLOLQH�LúOHQHELOHFH÷LQH�NDUDU�YHULOHELOPHNWHGLU��������
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FLQVL\HW� GH÷LúLNOL÷L� DPDFÕ\OD� KXNXNL� V�UHFL� EDúODWWÕ÷Õ�� KXNXNL�
V�UHo� EDúODGÕNWDQ� VRQUD� WUDQVVHNV�HO� \DSÕGD� ROGX÷XQX� DLOHVL\OH�
SD\ODúWÕ÷Õ� YH� DLOHVLQLQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� ����� \ÕOÕQGD� ����
\DúÕQGD�� PDVWHNWRPL� DPHOL\DWÕ� ROGX÷X�� D\QÕ� \ÕO� LoHULVLQGH� ELU�
�QLYHUVLWH� KDVWDQHVL� SVLNL\DWUL� E|O�P�QGH� �� D\OÕN� WDNLELQLQ�
\DSÕOGÕ÷Õ� YH� WDNLSOHUL� VRQXFX� G�]HQOHQHQ� UDSRUOD� PDKNHPH�
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KHUKDQJL�ELU�HUNHN�SDUWQHULQLQ�ROPDGÕ÷Õ��NLúLQLQ�Q�IXV�ND\GÕQÕQ�
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DPDFÕ\OD�DPHOL\DWODUÕQÕ�WDPDPODPD�V�UHFLQGH�ROGX÷X��VRQ�RODUDN�
����������� WDULKLQGH� ODSDURVNRSLN� KLVWHUHNWRPL� YH� VDOSLQJR��
RRIHUHNWRPL�DPHOL\DWÕQÕ�ROGX÷X�DQODúÕOPDNWDGÕU�
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ROGX÷X��HUNHN�WLSL�NÕOODQPDQÕQ��VDNDO��oHQHGH�ROXúPD\D�EDúODGÕ÷Õ��
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GDYUDQÕú� YH� KDUHNHWOHULQLQ� HUNHN� |]HOOLNOHUL\OH� X\XPOX� ROGX÷X��
ODSRURVNRSLN� KLVWHUHNWRPL� YH� VDOSLQJR�RRIHUHNWRPL� DPHOL\DWÕ�
QHGHQL\OH� EDWÕQ� E|OJHVLQGH� DPHOL\DW� NHVL� \HUOHULQLQ� EDQGDMOD�
NDSDWÕOGÕ÷ÕQÕQ� J|U�OG�÷��� JHQLWDO� PXD\HQHVLQGH�� NLúL� JHQLWDO�
FHUUDKL�DPHOL\DWÕQÕ�KHQ�]�ROPDGÕ÷ÕQÕ�YH�JHQLWDO�RUJDQÕQÕQ�NDGÕQ�
J|U�Q�P�QGH�ROGX÷XQX�EHOLUWPLú�ROXS�JHQLWDO�PXD\HQH\L�NDEXO�
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URWLN�EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�
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&LQVL\HW�'H÷LúLNOL÷LQLQ�$GOL�7ÕS�$oÕVÕQGDQ�
'H÷HUOHQGLULOPHVL��'|UW�2OJX�6XQXPX

(YDOXDWLRQ�RI�*HQGHU�&KDQJH�LQ�7HUPV�RI�
)RUHQVLF�0HGLFLQH��)RXU�&DVH�5HSRUWV

OLGU
SUNUMU
'EWI�6ITSVX

WKH� OHJDO�SURFHVV�� DW�ZKDW� VWDJH�KRUPRQH� WKHUDS\� VKRXOG�EHJLQ�
DQG�WKH�GXUDWLRQ�RI�WKH�WUHDWPHQW��WKH�OHJDO�FRQVHTXHQFH�RI�JHQGHU�
UHDVVLJQPHQW� VXUJHU\� FRQGXFWHG� ZLWKRXW� FRXUW� DXWKRUL]DWLRQ��
FODULILFDWLRQ� DERXW� WKH� VXUJHULHV� LQ� WKH� UHSRUW� VWDWLQJ� WKH� ³GXO\�
SHUIRUPDQFH� DQG� FRQFOXVLRQ�RI�JHQGHU� UHDVVLJQPHQW� VXUJHULHV´�
E\�DSSO\LQJ�WR�DQ�RIILFLDO�KHDOWK�FRPPLWWHH��$OWKRXJK�WKH�DUWLFOH�
RQ�JHQGHU�UHDVVLJQPHQW�LQ�7XUNLVK�&LYLO�&RGH�LV�TXLWH�GHWDLOHG��LW�
VHHPV�FOHDU�WKDW�WKHUH�LV�D�QHHG�IRU�D�QHZ�DGGLWLRQDO�UHJXODWLRQ�WR�
EH�IRUPHG�LQ�FROODERUDWLRQ�ZLWK�WKH�PHPEHUV�RI�PHGLFLQH�DQG�ODZ�
UHJDUGLQJ�WKH�FKDOOHQJHV�LQ�SUDFWLFH�

3Ma�?WZL["
*HQGHU�UHDVVLJQPHQW��7UDQVVH[XDOLW\��)RUHQVLF�PHGLFLQH

/ʈ:ʈ̪
&LQVL\HW��HUNHN�YH�NDGÕQ�DUDVÕQGDNL�EL\RORMLN�IDUNOÕOÕ÷Õ��FLQVL\HW�
GH÷LúWLUPH�LVH�ELU�NDGÕQÕQ�HUNH÷H��HUNH÷LQ�LVH�NDGÕQD�G|Q�úPHVLQH�
LPNkQ� WDQÕ\DQ� WÕEEL� P�GDKDOHOHUL� LIDGH� HWPHN� LoLQ� NXOODQÕODQ�
NDYUDPODUGÕU������&LQVHO�NLPOLN��FLQVL\HW�GH÷LúWLUPH�NDYUDPÕ�LOH�
\DNÕQ�LOLúNL�LoLQGH�RODQ�ELU�GL÷HU�NDYUDPGÕU��&LQVHO�NLPOLN��EL\ROR�
MLN�FLQVL\HW��FLQVHOOLN�YH�FLQVHO�WHUFLK��FLQVHO�\|QHOLP��XQVXUODUÕQ�
GDQ�ROXúPDNWDGÕU� �����%L\RORMLN�FLQVL\HW��ELU�NLúLQLQ�HUNHN�YH\D�
NDGÕQ� RODUDN� GR÷PDVÕGÕU�� &LQVHOOLN�� NLúLQLQ� FLQVL\HWLQH� ED÷OÕ�
RODUDN� JHOLúHQ�� KXNXNL� YH� VRV\DO� ER\XWODUÕ� RODQ� YH� DNWLI�
GDYUDQÕúODUOD� JHUoHNOHúWLULOHQ� H\OHPOHUGLU� ����� &LQVHO� WHUFLK�
�\|QHOLP��LVH��ELUH\LQ�FLQVHOOL÷L�YH\D�HURWLN�YH�URPDQWLN�LOJLOHULQL�
KHUKDQJL�ELU�FLQVL\HWH�\|QOHQGLUPHVL�\D�GD�KHUKDQJL�ELU�FLQVL\HW�
WDUDIÕQGDQ�FLQVHO�RODUDN�X\DUÕOPDVÕGÕU��������.LúLQLQ��VDKLS�ROGX÷X�
EL\RORMLN� FLQVL\HWL� LOH� FLQVHO� H\OHPOHUL� YH� WHUFLKOHULQLQ� X\XPOX�
ROPDPDVÕ� KDOLQGH� oHúLWOL� SUREOHPOHU� RUWD\D� oÕNPDNWDGÕU��
'60��¶WH��³FLQVHO�NLPOLN�X\XPVX]OX÷X´�YH\D�³FLQVL\HW�KRúQXW�
VX]OX÷X´�RODUDN�LIDGH�HGLOHQ�WÕEEL�WDQÕ��NLúLQLQ�HQ�D]���D\�V�UH�LOH�
GHQH\LPOHGL÷L�LIDGH�HWWL÷L�FLQVHO�NLPOL÷L\OH��GR÷XPGD�EHOLUOHQHQ�
FLQVL\HWL�DUDVÕQGD�DoÕN�ELU�X\XPVX]OXN�ROPDVÕGÕU��������.LúLOHULQ�
\DúDPÕú� ROGX÷X� EX� X\XPVX]OXN� YH� oDWÕúPD� ³WUDQVVHNV�DOLWH´�
RODUDN�GD�DGODQGÕUÕOPDNWDGÕU���������

mTSMUQbLM�+QV[QaM\�,MɦQ̫QSTQɦQVQV�0]S]SQ�*Wa]\]

+QV[QaM\� ,MɦQ̫QSTQɦQ� ʈbVQ� ʈtQV� *I̫^]ZIKIS� 3Q̫QLM�
/MZMSTQ�̪IZ\TIZ
&LQVL\HW� GH÷LúWLUPH�� NDGÕQÕQ� HUNH÷H� YH\D� HUNH÷LQ� NDGÕQD�
G|Q�úW�U�OPHVLQL� VD÷OD\DQ� WÕEEL� YH� KXNXNL� LúOHPOHUH� YHULOHQ�
LVLPGLU��hONHPL]GH��FLQVL\HW�GH÷LúWLUPH\OH�LOJLOL�\DVDO�G�]HQOHPH�
�����VD\ÕOÕ�7�UN�0HGHQL�.DQXQX��70.�¶QXQ�����PDGGHVLQGH�\HU�
DOPDNWDGÕU�� %X�PDGGH�� FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� YHULOPHVL� LOH�
LOJLOL�GDYD�NRQXVX�YH�FLQVL\HWLQ�Q�IXV�N�W�÷�QGH�QDVÕO�GH÷LúWLUL�
OHFH÷L� úHNOLQGH� LNL\H� D\UÕOPÕúWÕU� ����� %X� E|O�PGH�� FLQVL\HW�
GH÷LúWLUPH� L]QL� LoLQ� DUDQDQ� EDúYXUX� úDUWODUÕ� GHWD\ODUÕ\OD� DoÕNOD�
QDFDNWÕU�

���7�UN�0HGHQL�.DQXQX¶QD�J|UH�L]LQ�LoLQ�EDúYXUDFDN�NLúL�úDKVHQ�
EDúYXUXGD� EXOXQPDOÕGÕU�� .LúLOHU� DNUDEDODUÕ�� DUNDGDúODUÕ� YH\D�
\DVDO� WHPVLOFLOHUL� DUDFÕOÕ÷Õ\OD� EDúYXUXGD� EXOXQDPD\DFDNWÕU��
<DUJÕWD\� +XNXN� *HQHO� .XUXOXQXQ� ����������� WDULK��
������������ (VDV����������� .DUDU� VD\ÕOÕ� LODPÕQGD�� NLúLOHULQ�
LNDPHW�DGUHVLQLQ�EXOXQGX÷X�E|OJHGHNL�$VOL\H�+XNXN�0DKNHP�

HVLQH� EL]]DW� EDúYXUDUDN� ³FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� GDYDVÕ´�
DoDELOHFH÷L��EHOLUWLOPLúWLU�������

���&LQVL\HW�GH÷LúWLUPHN� LVWH\HQ�NLúL� UHúLW�ROPDN��\DQL����\DúÕQÕ�
GROGXUPXú� ROPDN� ]RUXQGDGÕU�� $\UÕFD�� NDQXQ� K�NP�QGH�
EHOLUWLOPHVH� GH� NLúLOHU�� D\ÕUW� HWPH� J�F�Q�Q� YDUOÕ÷ÕQD� VDKLS�
ROPDOÕGÕU�������7DP�HKOL\HWVL]OLOHULQ��D\ÕUW�HWPH�J�F�Q�Q�YDUOÕ÷Õ�
WDPDPÕ\OD�\RN�ROGX÷XQGDQ��FLQVL\HW�GH÷LúWLUPH�V�UHFLQL�EDúODW�
PDODUÕ�P�PN�Q�J|]�NPHPHNWHGLU�

���.LúL��EDúYXUGX÷X�WDULKWH�HYOL�ROPDPDOÕGÕU��%XUDGD�DPDo��HYOLOLN�
GHYDP�HGHUNHQ�NLúLQLQ�FLQVL\HW�GH÷LúLNOL÷LQH�JLWPHVL�GXUXPXQGD�
DLOHYL�\DSÕGD�ROXúDELOHFHN�VRV\DO��SVLNRORMLN�YH�KXNXNL�VRUXQODUÕQ�
|Q�QH� JHoPHN� RODUDN� G�ú�Q�OHELOLU�� 'L÷HU� \DQGDQ� NLúLOHULQ�
EDúYXUX�WDULKLQGHQ�|QFH�HYOL�YH\D�oRFXN�VDKLEL�ROPDVÕ�LVH�PDKNH�
PH\H�EDúYXUPDVÕQD�HQJHO�QLWHOLNWH�GH÷LOGLU������

���.LúL�� WUDQVVHNV�HO�\DSÕGD�ROPDOÕGÕU��7UDQVVHNV�DOLWH�� NLúLOHULQ�
KLVVHWWL÷L� FLQVHO� NLPOLN� LOH� EL\RORMLN� FLQVL\HWL� DUDVÕQGDNL� X\XP��
VX]OXN� RODUDN� WDQÕPODQPDNWDGÕU� ��������� 7UDQVVHNV�HO� \DSÕGDNL�
NLúLOHU� VDKLS� ROGX÷X� FLQVL\HWL� UHGGHGHUHN� GL÷HU� FLQVL\HWLQ�
|]HOOLNOHULQL� EHQLPVHPHNWHGLU� ������ %X� DODQGD�� WUDQVYHVWL�
NDYUDPÕQÕ�DoÕNODPDN�LVWHUL]��7UDQVYHVWL��FLQVHO�KD]�DOPD�DPDFÕ\�
OD�� NDUúÕ� FLQV� JLEL� JL\LQPH� YH� GDYUDQPD� LVWH÷LQGH� EXOXQDQ�
ELUH\OHUH�YHULOHQ�LVLPGLU��%X�ELUH\OHU��EHGHQOHULQGHQ��FLQVL\HWLQ�
GHQ�� KRúQXWVX]� GH÷LOGLU� YH� EX� IDUNOÕOÕN� LOH� WUDQVVHNV�HO� ELUH\��
OHUGHQ�D\UÕOPDNWDGÕU������

���.LúLOHU�� \DVDO�PHY]XDWD�J|UH�ELU�hQLYHUVLWH� \D�GD�(÷LWLP�YH�
$UDúWÕUPD�+DVWDQHVLQGHQ�³NLúLQLQ�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQX�
YH� FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQ�
GX÷XQX� J|VWHUHQ´� UHVPL� VD÷OÕN� NXUXOX� UDSRUXQX� DOPDOÕGÕU��
øoHULVLQGH�5XK�6D÷OÕ÷Õ�YH�+DVWDOÕNODUÕ��hURORML��.DGÕQ�+DVWDOÕNODUÕ�
YH�'R÷XP��3ODVWLN��5HNRQVWU�NWLI�YH�(VWHWLN�&HUUDKL��$GOL�7ÕS�YH�
(QGRNULQRORML� X]PDQODUÕQÕQ� EXODQDELOHFH÷L� ELU� NXUXO� WDUDIÕQGDQ�
NLúLOHU�PHYFXW�WÕEEL�EXOJXODU�YH�NLúLVHO�IDNW|UOHUH�J|UH���D\���\ÕO�
DUDVÕ� V�UH� ER\XQFD�� DUDOÕNOÕ� WDNLSOHUOH� L]OHQHUHN� EX� UDSRUODUÕ�
DODELOPHNWHGLU� ����� 6D÷OÕN� NXUXOX� QLWHOL÷L� WDúÕPD\DQ�� EHOLUWLOHQ�
KDVWDQHOHU�GÕúÕQGDNL�\HUOHUGHQ�DOÕQDQ�YH� WHN�ELU�KHNLPLQ� LP]DVÕ�
EXOXQDQ� UDSRUODU� EX� NDSVDPGD� GH÷HUOHQGLULOPHPHNWHGLU� ������
6D÷OÕN�NXUXOXQGD�EXOXQDQ�KHNLPOHUGH��ELUH\LQ�FLQVL\HW�GH÷LúLNOL÷L�
V�UHFL� KDNNÕQGD� \HWHULQFH� D\GÕQODQGÕ÷ÕQD� YH� EX� D\GÕQODQPD\D�
UÕ]D�J|VWHUGL÷LQH�GDLU�\HWHUOL�NDQDDW�ROXúPDOÕGÕU�����
���0DUW������WDULK�YH�������VD\ÕOÕ�5HVPv�*D]HWH¶GH�\D\ÕPODQDQ��
��� .DVÕP� ����� 7�� ��������� (VDV� YH� ��������� .DUDU� VD\ÕOÕ�
$QD\DVD�0DKNHPHVL�NDUDUÕ�LOH�NDQXQ�PDGGHVLQGH�GDKD�|QFHGHQ�
\HU�DODQ�YH�L]LQ�LoLQ�JHUHNOL�úDUWODUGDQ�ELUL�RODQ�³�UHPH�\HWHQH÷LQ�
GHQ� V�UHNOL� ELoLPGH� \RNVXQ� EXOXQPDVÕ´� LEDUHVL� NDOGÕUÕOPÕúWÕU�
�����

0WZUWV�3]TTIVÜUÜ�^M�+QV[QaM\�,MɦQ̫\QZUM�)UMTQ-
aI\TIZÜ
+HU�QH�NDGDU�NDQXQ�K�NP�QGH�KRUPRQ�NXOODQÕPÕQÕQ�QH�]DPDQ�
EDúODPDVÕ� JHUHNWL÷L� EHOLUWLOPHVH� GH�� SVLNRORMLN� J|]OHPLQ� \HWHUOL�
VHYL\H\H� JHOGL÷LQH� NDQDDW� HGLOPHVL� KDOLQGH�� NLúLOHULQ� KRUPRQ�
WHUDSLVL� LoLQ� (QGRNULQRORML� X]PDQÕQD� VHYN� HGLOPHVL� HQ� X\JXQ�
\DNODúÕP� RODFDNWÕU�� +RUPRQODUÕQ� GRNWRU� NRQWURO�QGH� YHULOPHVL�

PDGÕ÷Õ�� WHVWLVOHULQ�SDOSH�HGLOHPHGL÷L�� DQODúÕOPÕúWÕU��.LúLQLQ�$GOL�
7ÕS�$QDELOLP�'DOÕ� %DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH� WUDQVVHNV�HO�
\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�VD÷OÕ÷Õ�DoÕVÕQ�
GDQ� ]RUXQOX� ROXS� ROPDGÕ÷ÕQÕQ� WHVSLWL� LoLQ� SVLNL\DWUL\H� VHYN�
HGLOGL÷L�� \DSÕODQ� SVLNL\DWULN� PXD\HQHVLQGH�� SVLNRWLN�QHYURWLN�
EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�GDKD�
|QFH�SVLNL\DWUL�EDúYXUXVX�ROPDGÕ÷Õ��JHQHO�J|U�Q�P�Q�Q�VRV\RH�
NRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ�� ULWPL��
PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ� ROGX÷X��
DNWLI�VXLVLGDO�KRPLVLGDO�G�ú�QFH�YH�SODQÕ�ROPDGÕ÷Õ����D\OÕN�WDNLEL�
VRQXFX�NLúLQLQ�WUDQVVHNV�HO�\DSÕGD�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROGX÷XQD�NDUDU�YHULOGL÷L��DQODúÕOPÕúWÕU��

Olgu 3
<LUPL�DOWÕ�\DúÕQGD��NDGÕQGDQ�HUNH÷H�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�DGOL�
PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ�������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� HUNHN�
R\XQFDNODUÕ�LOH�R\QDGÕ÷Õ��N�o�N�\DúODUGDQ�LWLEDUHQ�NHQGLQL�HUNHN�
JLEL� KLVVHWWL÷L�� HUJHQOLN� G|QHPLQGH� IXWERO� LOH� LOJLOHQGL÷L�� �����
\ÕOÕQGD�����\DúÕQGD��DLOHVLQH�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQX�V|\OH�
GL÷L��DLOHVLQLQ�EX�GXUXPXQ�IDUNÕQGD�ROGX÷XQX�EHOLUWWL÷L��DQQHDQ�
QHVL� KDULFLQGHNL� DLOH� ELUH\OHULQLQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� KXNXNL�
V�UHFL� GH� EX� G|QHPGH� EDúODWWÕ÷Õ�� NLPOL÷LQL� |]HOOLNOH� �QLYHUVLWH�
GLSORPDVÕ� DúDPDVÕQGD� VRUXQ� \DúDPDPDN� LoLQ� GH÷LúWLUPHN�
LVWHGL÷L��SVLNL\DWULN�WDNLEL�VRQUDVÕ������\ÕOÕQGD�����\DúÕQGD��DOGÕ÷Õ�
UDSRUOD� PDKNHPH� WDUDIÕQGDQ� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕ�
ROPDVÕQD�L]LQ�YHULOGL÷L��D\QÕ�\ÕO�LoHULVLQGH�KLVWHUHNWRPL�YH�VDOSLQ�
JR�RRIHUHNWRPL� DPHOL\DWODUÕQÕ� ROGX÷X�� PDVWHNWRPL�� VHV� WRQX�
GH÷LúLPL�YH�HVWHWLN�DPDoOÕ� DPHOL\DWODUÕQÕ�KHQ�]�ROPDGÕ÷Õ��SHQLO�
SURWH]�DPHOL\DWÕQÕ�G�ú�QPHGL÷L� �7�UNL\H¶GH�ROPDN� LVWHPHGL÷L���
KRUPRQ�NXOODQPDGÕ÷Õ��ELU�HUNHNOH�GX\JXVDO�YH\D�FLQVHO�ELUOLNWHOLN�
\DúDPDGÕ÷Õ��PXD\HQH�LWLEDUL\OH�KXNXNL�V�UHFLQ�WDPDPÕ\OD�ELWWL÷L��
NLPOLN� GH÷LúLPL� V�UHFLQL� WDPDPODGÕ÷Õ� YH� NLPOL÷LQLQ� LNL� KDIWD�
VRQUD� YHULOHFH÷L�� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕ� WDPDPOD\D�
FD÷ÕQÕ�EHOLUWWL÷L��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�DOWPÕú�VHNL]�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD��VL\DK�NÕVD�VDoOÕ�
ROGX÷X��HUNHN� WLSL�NÕOODQPD�J|U�OPHGL÷L��N�o�N�PHPH�\DSÕVÕQD�
VDKLS�ROGX÷X��PLPLN��GDYUDQÕú�YH�KDUHNHWOHULQLQ�HUNHN�|]HOOLNOH��
UL\OH� X\XPOX� ROGX÷XQXQ� J|U�OG�÷��� JHQLWDO� PXD\HQHVLQGH�� GÕú�
JHQLWDO�RUJDQODUÕQ�NDGÕQ�J|U�Q�P�QGH�ROGX÷X��DPHOL\DW�\HULQLQ�
WHPL]�ROGX÷X��DQODúÕOPÕúWÕU�
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN�EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�
GDKD� |QFH� SVLNL\DWUL� EDúYXUXVX� ROPDGÕ÷Õ�� JHQHO� J|U�Q�P�Q�Q�
VRV\RHNRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ��
ULWPL�� PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ�
ROGX÷X��DNWLI�VXLVLGDO�KRPLVLGDO�G�ú�QFH�YH�SODQÕ�EXOXQPDGÕ÷Õ����
D\OÕN� WDNLEL� VRQXFX� NLúLQLQ� WUDQVVHNV�HO� \DSÕGD� YH� FLQVL\HW�
GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� ROGX÷XQD� NDUDU�
YHULOGL÷L��DQODúÕOPÕúWÕU����

Olgu 4
.ÕUN�VHNL]�\DúÕQGD��HUNHNWHQ�NDGÕQD�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�DGOL�
PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ�������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� R\XQFDN�
EHEHNOHUOH�R\QDGÕ÷Õ��WHPL]OLN�YH�\HPHN�\DSPD\Õ�VHYGL÷L��DQQHVL�
QLQ� NÕ\DIHWOHULQL� JL\GL÷L�� HUJHQOLN� G|QHPLQGH� HUNHNOHUGHQ�
KRúODQGÕ÷ÕQÕ� IDUN� HWWL÷L�� HUJHQOLNWH� PHPH� JHOLúLPLQLQ� ROGX÷X��
Y�FXGXQGD�HUNHN�WLSL�NÕOODQPD�ROPDGÕ÷Õ�������\ÕOÕQGD�����\DúÕQ�
GD��FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕQÕ�RODELOPHN�LoLQ�ELU�KDVWDQ�
H\H� EDúYXUGX÷X�� R� G|QHPGH� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕ�
RODELOPHN� LoLQ� KXNXNL� V�UHo� JHUHNPHGL÷LQL�� IDUNOÕ� EUDQúODUGDQ�
KHNLPOHU� WDUDIÕQGDQ� YHULOHQ� KH\HW� UDSRUX� LOH� EX� DPHOL\DWODUÕQ�
\DSÕODELOPHVLQLQ�P�PN�Q�ROGX÷XQX�EHOLUWWL÷L�YH�DOGÕ÷Õ�UDSRU�LOH�
�����\ÕOÕQGD�����\DúÕQGD��JHQLWDO�FHUUDKL��SHQHNWRPL��RUúLHNWRPL��
YDMLQRSODVWL�� NOLWRURSODVWL� YH� YXOYRSODVWL�� DPHOL\DWODUÕQÕ� ROGX÷X��
PHPH� JHOLúLPL� ROGX÷XQGDQ� PHPH� DPHOL\DWÕ� ROPDGÕ÷Õ�� JHQLWDO�
FHUUDKL�DPHOL\DWODUÕ�VRQUDVÕ�GRNWRU�NRQWURO�QGH���VHQH�ER\XQFD�
������� \Dú�� KRUPRQ� WHGDYLVL� DOGÕ÷Õ�� ����� \ÕOÕQGD� ���� \DúÕQGD��
DLOHVLQH� V�UHoWHQ� EDKVHWWL÷L� IDNDW� DLOHVLQLQ� WUDQVVHNV�HO� \DSÕGD�
ROGX÷XQX�oRFXNOX÷XQGDQ�EHUL�WDKPLQ�HWWL÷LQGHQ�YH�EX�DPHOL\DW�
ODUÕ� ROGX÷XQX� GD� DQODGÕ÷ÕQGDQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� �����
\ÕOÕQGD� ���� \DúÕQGD�� Q�IXV� ND\GÕQÕQ� G�]HOWLOHUHN� FLQVL\HW�
GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL� DPDFÕ\OD� PDKNHPH\H�
EDúYXUXGD�EXOXQGX÷X�IDNDW�\XUWGÕúÕQD�JLWPHVL�YH�ELU�V�UH�RUDGD�
\DúDPDVÕ�QHGHQL\OH�V�UHFH�GHYDP�HGHPHGL÷L��KHUKDQJL�ELU�NDGÕQ�
SDUWQHUL� ROPDGÕ÷Õ�� NLúLQLQ� Q�IXV� ND\GÕQÕQ� G�]HOWLOHUHN� FLQVL\HW�
GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL� DPDFÕ\OD� PDKNHPH\H�
EDúYXUXGD�EXOXQGX÷X�YH�WDUDIÕPÕ]D�\|QOHQGLULOGL÷L��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�\HWPLú�LNL�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD�ROGX÷X��VDoODUÕQÕQ�
X]XQ�YH�VDUÕ��PHPH�\DSÕVÕ��\�]�J|U�Q�P���PLPLN��GDYUDQÕú� LOH�
KDUHNHWOHULQLQ�NDGÕQ�|]HOOLNOHUL�LOH�X\XPOX�L]OHQGL÷L��VHV�WRQXQXQ�
HUNH÷H�J|UH�LQFH��NDGÕQD�J|UH�ELUD]�NDOÕQ�ROGX÷XQXQ�J|U�OG�÷���
GÕú� JHQLWDO� PXD\HQHGH�� WHVWLV� YH� SHQLV� L]OHQPHGL÷L�� YXOYD� YH�
YDMHQLQ�GR÷DO�L]OHQGL÷L�DQODúÕOPÕúWÕU��
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN� EXOJX� VDSWDQPDGÕ÷Õ�� SVLNL\DWULN� LODo� UDSRUX� EXOXQPDGÕ÷Õ��
JHQHO�J|U�Q�P�Q�Q�VRV\RHNRQRPLN�GXUXPX�LOH�X\XPOX�EXOXQ�
GX÷X��NRQXúPD�KÕ]Õ��ULWPL��PLNWDUÕQÕQ�QRUPDO��G�ú�QFH�\DSÕVÕ�YH�
EHOOH÷LQ� ROD÷DQ� ROGX÷X�� DNWLI� VXLVLGDO�KRPLVLGDO� G�ú�QFH� YH\D�
SODQÕ� ROPDGÕ÷Õ�� ����������� WDULKLQGHNL� PXD\HQHVL� LWLEDUL\OH� ��
D\OÕN�WDNLEH�DOÕQGÕ÷Õ��DQODúÕOPÕúWÕU�

<):<1̪5)
hONHPL]GH�FLQVL\HW�GH÷LúLPL�LoLQ�DGOL�PDNDPODUD�EDúYXUDQ�ELUH\�
VD\ÕVÕ�J�Q�JHoWLNoH�DUWPDNWDGÕU�������&LQVL\HW�GH÷LúLNOL÷L�V�UHFL�
X]XQ�ELU�KD]ÕUOÕN�G|QHPL�JHUHNWLUHQ��VRQ�GHUHFH�]RUOX�YH�NDUPDúÕN�
WÕEEL� P�GDKDOHOHUL� LoLQGH� EDUÕQGÕUDQ�� EX� QHGHQOH� NLúLQLQ� WDP�
RODUDN�D\GÕQODWÕOPDVÕQÕ�YH�RQDPÕQÕ�JHUHNWLUHQ��E�\�N�RUDQGD�JHUL�
G|Q�ú�PV�]� ELU� V�UHoWLU�� hONHPL]GH�� ����� VD\ÕOÕ� 70.¶QÕQ�
PDGGH��P������K�NP��LOH�FLQVL\HW�GH÷LúLNOL÷L�LOH�LOJLOL�G�]HQOHPH�
\DSÕOPÕúWÕU��<�U�UO�NWH�RODQ�70.�P�����K�NP���NRQX\X�JHQHO�
KDWODUÕ\OD� G�]HQOHPLú� ROXS� oDOÕúPDPÕ]GD� NDQXQ� PDGGHVLQLQ�

\HWHUVL]� NDOGÕ÷Õ� NRQXODU� WDUWÕúÕODFDN� YH� o|]�P�|QHULOHUL� VXQXOD�
FDNWÕU��70.�P����¶D�J|UH�FLQVL\HW�GH÷LúWLUPH�V�UHFLQLQ�DúDPDODUÕ�
ùHNLO��¶GH�YHULOPLúWLU�

ùHNLO����70.�PDGGH���¶D�J|UH�FLQVL\HW�GH÷LúWLUPH�V�UHFL�DúDPDODUÕ

.DQXQGD��NLúLOHULQ�WUDQVVHNV�HO�\DSÕGD�ROXS�FLQVL\HW�GH÷LúLNOL÷L�
QLQ�UXK�VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROGX÷XQX�ELU�hQLYHUVLWH�\D�GD�
(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVLQGHQ�DOGÕNODUÕ�UHVPL�VD÷OÕN�NXUXOX�
UDSRUX\OD� EHOJHOHPHVL� JHUHNWL÷L�� G�]HQOHQPLúWLU��$QFDN� UDSRUX�
YHUHFHN� NXUXOXQ� NDo� KHNLPGHQ� YH� KDQJL� X]PDQOÕN� GDOODUÕQGDQ�
ROXúDFD÷Õ� G�]HQOHQPHPLúWLU�� %X� NRQXGD� KkNLPH� WDQÕQDQ� WDNGLU�
KDNNÕ�IDUNOÕ�X\JXODPDODUÕQ�RUWD\D�oÕNPDVÕQD�QHGHQ�ROPDNWDGÕU��
.DQXQXQ�LOJLOL�PDGGHVLQGH��KRUPRQ�WHGDYLVLQH�QH�]DPDQ�EDúODQ�
PDVÕ�JHUHNWL÷L��WHGDYLQLQ�QDVÕO�LOHUOH\HFH÷L�YH�QH�NDGDU�V�UHFH÷L�
KXVXVODUÕ� G�]HQOHQPHPLúWLU�� dDOÕúPDPÕ]GDNL� ROJXODUGD� KRUPRQ�
NXOODQÕPÕ�YH�]DPDQODUÕ�DUDVÕQGD�IDUNOÕOÕNODU�J|U�OPHNWHGLU��2OJX�
�¶LQ�FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕ�ROPDN�LoLQ�DOGÕ÷Õ�PDKNHPH�
L]LQ� NDUDUÕQGDQ� VRQUD� GRNWRU� NRQWURO�QGH�� ROJX� �¶QLQ� KXNXNL�
V�UHFL� EDúODWPDVÕQGDQ� \DNODúÕN� �� \ÕO� |QFH� GRNWRU� NRQWURO��
ROPDGDQ�DUNDGDúODUÕQÕQ�|QHULVL\OH�HF]DQHGHQ�NHQGL�LPNkQODUÕ\OD�
WHPLQ�HGHUHN��ROJX��¶�Q�LVH�JHQLWDO�E|OJH�DPHOL\DWODUÕQGDQ�VRQUD�
�� VHQH� ER\XQFD� GRNWRU� NRQWURO�QGH� KRUPRQ� NXOODQGÕNODUÕ�
J|U�OP�úW�U��2OJX��¶�Q�LVH��FLQVL\HW�YH�NLPOLN�GH÷LúLPL�KXNXNL�
V�UHFLQLQ� WDPDPODQGÕ÷Õ� KDOGH� KHQ�]� KRUPRQ� NXOODQPDGÕ÷Õ�
DQODúÕOPÕúWÕU�� .HVNLQ� YH� DUN�¶ODUÕ� SVLNRVRV\DO� GH÷HUOHQGLUPH�
\DSÕOGÕNWDQ� VRQUD�� WÕEEL� YH� UXKVDO� ELU� NRQWUHQGLNDV\RQ� \RNVD�
KRUPRQ� WHGDYLVLQH� EDúODQDELOHFH÷LQL�� EHOLUWPLúWLU� ������ +DUU\�
%HQMDPLQ� 8OXVODUDUDVÕ� &LQVL\HW� 'LVIRULVL� 'HUQH÷L¶QLQ� �����

\ÕOÕQGD�\D\ÕQODQDQ����YHUVL\RQXQGD�³FLQVL\HW�NLPOL÷L�ER]XNOX÷X´�
WDQÕVÕ�NRQXOGXNWDQ�VRQUD��KRUPRQ�WHGDYLVLQH�EDúODQPDGDQ�|QFH���
D\OÕN�� FHUUDKL�|QFHVL�GH����D\OÕN�NHVLQWLVL]� WDP�]DPDQOÕ�JHUoHN�
\DúDP�GHQH\LPL�X\JXODQPDVÕ�������\ÕOÕQGD�\D\ÕQODQDQ����YHUVL\�
RQXQGD�LVH�EX�|Oo�W�\HULQH�VDGHFH�PHWRLGRSODVWL�YH\D�IDOORSODVWL��
YDMLQRSODVWL� DPHOL\DWODUÕ� |QFHVL� KRUPRQ� WHGDYLVL� LOH� ELUOLNWH� ���
D\OÕN� FLQVHO� NLPOLNOH� X\XPOX� FLQVHO� UROGH� \DúDQPDVÕ� |Oo�W��
JHWLULOPLúWLU����������
dDOÕúPDPÕ]GD� \XUWGÕúÕQD� JLGHUHN� FLQVL\HW� GH÷LúWLUPH� DPHOL\DW�
ODUÕQÕ� RODQ� ROJX� �¶GH� J|U�OHQ�� PDKNHPHGHQ� KHUKDQJL� ELU� L]LQ�
DOPDGDQ� JHUoHNOHúHQ� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWÕQÕQ� KXNXNL�
DNÕEHWLQLQ� QH� RODFD÷Õ�� IDUNOÕ� ELU� �ONHGH� DPHOL\DW� RODQ� ELUH\LQ�
FLQVL\HWLQLQ� Q�IXV� N�W�÷�QGH� GH÷LúWLULOPHVLQL� WDOHS� HWWL÷LQGH�
PDKNHPHFH� QDVÕO� ELU� \RO� L]OHQPHVL� JHUHNWL÷L� KXVXVODUÕ�
J�Q�P�]GH� KDOHQ� WDUWÕúÕOPDNWDGÕU�� 7�UN� 0HGHQL� .DQXQX¶QD�
FLQVL\HW�GH÷LúLNOL÷L�NDYUDPÕ�JLUPHGHQ�|QFH��<DUJÕWD\�WDUDIÕQGDQ�
YHULOHQ� NDUDUODUGD�� ELU� úHNLOGH� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWÕ�
JHoLUHQ� NLúLQLQ� Q�IXV� VLFLOLQGH� IDUNOÕ� J|U�QHQ� FLQVL\HWLQLQ�
GH÷LúWLULOPHVL� NDEXO� HGLOPHPLú�� DQFDN� WHGDYL� DPDoOÕ� YH� GL÷HU�
DPDoODUOD� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕQÕQ� ELUELULQGHQ�
D\UÕOPDVÕ�JHUHNWL÷L��ELOGLULOPLúWLU������������������WDULKLQGH������
VD\ÕOÕ� .DQXQ� LOH� HNOHQHQ� PDGGH� LOH� FLQVL\HW� GH÷LúLNOL÷L� 7�UN�
+XNXNX¶QD� JLUPLúWLU�� <DSÕODQ� G�]HQOHPHGH�� GR÷XPGDQ� VRQUD�
PH\GDQD�JHOHQ�FLQVL\HW�GH÷LúLNOL÷LQLQ�DVJDUv�VD÷OÕN�NXUXOX�UDSRUX�
LOH�EHOJHOHQGLULOPHVL�KkOLQGH��Q�IXV�VLFLOLQGH�JHUHNOL�G�]HOWPHQLQ�
\DSÕODFD÷Õ�EHOLUWLOPLú�ROXS�FLQVL\HW�GH÷LúLNOL÷LQLQ�KDQJL�úDUWODUGD�
YH�KDQJL�DPDoODUOD�\DSÕODFD÷Õ�LVH�G�]HQOHQPHPLúWLU��%X�GXUXP��
FLQVL\HW�GH÷LúLNOL÷LQLQ�KLoELU�|Q�úDUWD�ED÷ODQPDPDVÕQD�YH�NLúLQLQ�
NH\ILQH�J|UH�\DSWÕUDFD÷Õ�FLQVL\HW�GH÷LúLNOLNOHULQH�GH�L]LQ�YHULOPH�
VLQH�QHGHQ�ROPXú��PDKNHPHOHUL�RQD\�PDNDPÕ�KkOLQH�JHWLUPLúWLU�
������70.¶QÕQ�\�U�UO�÷H�JLUPHVLQGHQ�VRQUD��L]LQ�NDUDUÕ�DOPDGDQ�
FLQVL\HW� GH÷LúWLUPH� DPHOL\DWÕ� JHoLUHQ� YH� Q�IXV� ND\GÕQGDNL�
FLQVL\HWLQL� YH� DGÕQÕ� GH÷LúWLUPHN� LVWH\HQ� NLúL� WDUDIÕQGDQ� DoÕODQ�
GDYDGD� \HUHO� PDKNHPHFH� YHULOHQ� NDUDUÕQ� WHP\L]� LQFHOHPHVLQL�
\DSDQ�<DUJÕWD\�� WDOHELQ� HVDVHQ� 70.� PDGGH� ���IÕNUD� ,� K�NP��
JHUH÷LQFH� FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� LVWHPLQL� GH� LoHUGL÷LQL�
EHOLUWHUHN�� GDYDFÕQÕQ� WUDQVVHNV�HO� \DSÕGD� ROXS� ROPDGÕ÷ÕQÕQ��
FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQXS�
EXOXQPDGÕ÷ÕQÕQ�ELU�hQLYHUVLWH�YH\D�(÷LWLP�YH�$UDúWÕUPD�+DVWD�
QHVLQGHQ� DOÕQDFDN� UDSRUOD� VDSWDQPDVÕQGDQ� VRQUD� L]LQ� LVWH÷L�
NRQXVXQGD� ELU� NDUDU� YHULOPHVL� JHUHNWL÷LQH� LúDUHW� HWPLúWLU� ������
'RNWULQGH� VDYXQXODQ� IDUNOÕ� ELU� J|U�úH� J|UH�� L]LQ� DOPDNVÕ]ÕQ�
DPHOL\DW� JHoLUHQ� NLúLOHULQ� EDúYXUXODUÕ� �]HULQH� 70.� PDGGH�
���IÕNUD� ,� K�NP�QGH� DUDQÕODQ� úDUWODUÕQ� YDUOÕ÷Õ� VDSWDQGÕ÷ÕQGD��
Q�IXV�VLFLOLQGH�JHUHNOL�G�]HOWPHQLQ�\DSÕOPDVÕQD�NDUDU�YHULOPHVL�
QLQ� X\JXQ� RODFD÷ÕGÕU� ������ � .DQXQGD� \HU� DOGÕ÷Õ� úHNOL\OH� W�P�
DPHOL\DW�YH�WHGDYLOHULQL�ELWLUGLNWHQ�VRQUD�NLúLOHU��UHVPL�ELU�VD÷OÕN�
NXUXOXúXQD� ELU� GDKD� EDúYXUDUDN� ³FLQVL\HW� GH÷LúWLUPH� DPHOL\DW�
ODUÕQÕQ� XVXO�QH� X\JXQ� RODUDN� \DSÕOGÕ÷ÕQÕ� YH� VRQXoODQGÕ÷ÕQÕ´�
EHOLUWHQ�UDSRU�DOPDOÕGÕU��.DQXQGD��FLQVL\HW�GH÷LúWLUPH�DPHOL\DW�
ODUÕQGDQ�KDQJLVL�\D�GD�KDQJLOHULQLQ�\DSÕOPDVÕ�GXUXPXQGD�DPHOL�
\DW� V�UHFLQLQ� VRQXoODQDFD÷ÕQGDQ� LVH� EDKVHGLOPHPLúWLU�� <HUHO�
PDKNHPHQLQ� GDYDFÕQÕQ� Q�IXV� ND\GÕQGD� FLQVL\HW� YH� NLPOLN�
GH÷LúLPL� LVWHGL÷LQL�HUNHN�GÕú�JHQLWDO�RUJDQODUÕQD�VDKLS�ROPDGÕ÷Õ�
JHUHNoHVL\OH� UHGGHWPLú� ROGX÷X� ELU� ROJXGD�� <DUJÕWD\� \DSÕODQ�
DPHOL\DWODUÕQ�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�\HWHUOL�ROPDGÕ÷ÕQD��SODVWLN�
FHUUDKL�X]PDQÕQGDQ�DOÕQDQ�UDSRUGD�³GDYDFÕQÕQ�NDGÕQ�FLQVL\HWLQ�

GHQ� HUNHN� FLQVL\HWH� JHoHELOPHVL� LoLQ� JHUHNOL� DPHOL\DWODUGDQ�
ELULQFLVLQL�ROGX÷X��FLQVL\HW�GH÷LúLPLQLQ�LNLQFL�DúDPD�DPHOL\DWÕQÕQ�
KDVWD\D� HUNHN� FLQVHO� RUJDQÕQÕQ� WDNÕOPDVÕ� ROGX÷X�� EXQXQ� WÕEEL�
DoÕGDQ� P�PN�Q� ROGX÷X´� EHOLUWLOGL÷LQGHQ� NLúL\H� DPHOL\DWODUÕQ�
LNLQFL� DúDPDVÕQÕQ� WÕEEL� \|QWHPOHUH� X\JXQ� RODUDN� \DSÕOPDVÕ� YH�
EXQX� ³UHVPL� VD÷OÕN� NXUXOX� UDSRUX´� LOH� EHOJHOHPHVL� LoLQ� LPNkQ�
WDQÕQPDVÕ�� EX� QHGHQOH� \HUHO�PDKNHPHQLQ� YHUGL÷L� UHG� NDUDUÕQÕQ�
ER]XOPDVÕQD�NDUDU�YHUPLúWLU�������(UNHN�FLQVHO�RUJDQÕ�WDNÕOPDGDQ�
Q�IXV�ND\GÕQGD�FLQVL\HW�YH�NLPOLN�GH÷LúLPL�PDKNHPH�WDUDIÕQGDQ�
RQD\ODQDQ� WUDQVVHNV�HO� HUNHN� ROJXPX]GD� YH� VDKDGDNL� ELUoRN�
X\JXODPDGD�LVH�EX�GXUXP�IDUNOÕOÕN�J|VWHUPHNWHGLU��$YUXSD�%LUOL÷L�
�ONHOHULQGH�� FLQVL\HW� GH÷LúLNOL÷L� V�UHoOHULQGH� IDUNOÕ� X\JXODPDODU�
J|U�OPHNWHGLU�� 0DOWD�� øUODQGD�� %HOoLND�� 'DQLPDUND�� +ROODQGD��
/�NVHPEXUJ��1RUYHo�YH�3RUWHNL]¶GH�NLúLOHUH�NHQGL�NDGHULQL�WD\LQ�
HWPH�KDNNÕ�WDQÕQPÕú�YH�KHUKDQJL�ELU�WÕEEL�V�UHo�JHoLUPH��DPHOL�
\DW��KRUPRQ�NXOODQÕPÕ�JLEL��YH\D�NLúLQLQ� WUDQVVHNV�HO�ROGX÷XQD�
LOLúNLQ�WÕEEL�ELU� WDQÕQÕQ�NRQXOPDVÕ�]RUXQOX�WXWXOPDPÕúWÕU��0DFD�
ULVWDQ�YH�øQJLOWHUH¶GH��WHUFLK�HGLOHQ�FLQVL\HWLQ�PDKNHPHFH�NDEXO�
HGLOPHVL� LoLQ� KHUKDQJL� ELU� DPHOL\DW� YH\D� KRUPRQ� WHGDYLVL� úDUWÕ�
DUDQPDPÕúWÕU� DQFDN� EX� �ONHOHUGH� GL÷HUOHULQGHQ� IDUNOÕ� RODUDN��
NLúLOHULQ�ELU�KHNLP�\D�GD�NOLQLN�DODQÕQGD�X]PDQ�SVLNRORJ�NDUúÕVÕQ�
GD� FLQVL\HW� GLVIRULVLQLQ� RUWD\D� NR\PDVÕ� LVWHQPLúWLU�� $OPDQ\D��
0DFDULVWDQ�� ø]ODQGD�� øWDO\D�� 3RORQ\D�� 6ORYHQ\D�� øVSDQ\D� YH�
øVYHo¶GH�ELUH\OHULQ�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQD�GDLU�NRQXOPXú�
WÕEEL�WDQÕQÕQ�YDUOÕ÷Õ�\HWHUOL�J|U�OP�ú��ELUH\OHU�DPHOL\DWD�]RUODQ�
PDPÕúWÕU�� %X� �ONHOHUGHQ� ED]ÕODUÕQGD� ELU� FHUUDKL�P�GDKDOH� úDUWÕ�
DUDQPDVD� GD� NLúLOHULQ� EHOLUOL� V�UHOHUOH� KRUPRQ� WHGDYLVL� J|UP�ú�
ROPDVÕ� úDUWÕ� DUDQPÕúWÕU�� 1LVSHWHQ� GDKD� NDWÕ� \DNODúÕP� J|VWHUHQ�
/HWRQ\D��5RPDQ\D��6ORYDN\D��*�QH\�.ÕEUÕV�YH�dHN�&XPKXUL\HWL�
JLEL�ED]Õ��ONHOHUGH�LVH�NLúLOHU��FLQVL\HW�GH÷LúWLUHELOPHN�LoLQ�FHUUDKL�
DPHOL\DWODUD� PHFEXU� EÕUDNÕOPÕúWÕU�� $UQDYXWOXN�� $]HUED\FDQ��
0DNHGRQ\D� YH� .RVRYD� JLEL� VÕQÕUOÕ� VD\ÕGDNL� �ONHOHUGH� LVH�
WUDQVVHNV�HO�ELUH\OHULQ�NLPOLNOHULQGHNL�FLQVL\HWOHULQL�GH÷LúWLUPHO�
HULQH� L]LQ� YHULOPHPHNWHGLU�� %Hú�$YUXSD� �ONHVLQGH� LVH� �%XOJDU�
LVWDQ��.ÕEUÕV��/HWRQ\D��/LWYDQ\D�YH�/LKWHQúWD\Q��úDúÕUWÕFÕ�úHNLOGH�
FLQVL\HW�GH÷LúLNOL÷L�LOH�LOJLOL�KD]ÕUODQPÕú�\DVDO�G�]HQOHPH�PHYFXW�
GH÷LOGLU�����������
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��� +DVWDQHOHUGH� J|U�OHQ� IDUNOÕ� X\JXODPDODUÕQ� |Q�QH� JHoPHN��
NLúLOHULQ�WDNLS�YH�WHGDYLOHULQLQ�GDKD�VD÷OÕNOÕ�úHNLOGH�\�U�W�OPHVL�
DPDFÕ\OD�� ³FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX�
ROGX÷XQX´� EHOLUWHQ� VD÷OÕN� UDSRUODUÕQÕ� G�]HQOH\HFHN� NXUXOXQ�
LoHULVLQGH�5XK�6D÷OÕ÷Õ�YH�+DVWDOÕNODUÕ��hURORML��.DGÕQ�+DVWDOÕNODUÕ�
YH�'R÷XP��3ODVWLN��5HNRQVWU�NWLI�YH�(VWHWLN�&HUUDKL��$GOL�7ÕS�YH�
(QGRNULQRORML�X]PDQODUÕQÕQ�EXOXQPDVÕ�

��� <DQOÕú� YH\D� KDWDOÕ� KRUPRQ� NXOODQÕPÕQD� ED÷OÕ� ROXúDELOHFHN�
IL]LNVHO�� SVLNRVRV\DO� YH� EL\RORMLN� HWNLOHULQ� YH� PD÷GXUL\HWOHULQ�
|QOHQPHVL� DPDFÕ\OD� SVLNRORMLN� J|]OHPLQLQ� \HWHUOL� VHYL\H\H�
JHOGL÷LQH� NDQDDW� HGLOPHVL� KDOLQGH�� HQ� NÕVD� V�UHGH� NLúLOHULQ�
KRUPRQ�WHGDYLVL�LoLQ�(QGRNULQRORML�X]PDQÕQD�VHYN�HGLOPHVL�YH�EX�
KRUPRQODUÕ�GRNWRU�NRQWURO�QGH�NXOODQPDVÕ��

��� ø]LQ�NDUDUÕ� DOPDGDQ�FLQVL\HW�GH÷LúWLUPH�DPHOL\DWÕ�JHoLUHQ�YH�
Q�IXV�ND\GÕQGDNL�FLQVL\HWLQL�YH�DGÕQÕ�GH÷LúWLUPHN�LVWH\HQ�NLúLOH�
ULQ�� L]LQ� LoLQ� JHUHNOL� úDUWODUÕ� VD÷ODPDVÕ�� \DSÕODQ� DPHOL\DWODUÕQ�
FLQVL\HW� GH÷LúLNOL÷L� DoÕVÕQGDQ� X\JXQ� ROXS� ROPDGÕ÷ÕQÕQ� X]PDQ�
KHNLPOHUFH�GH÷HUOHQGLULOPHVL��NLúLOHULQ�SVLNL\DWUL�X]PDQÕ�WDUDIÕQ�
GDQ� WDNLS� HGLOHUHN� WUDQVVHNV�HO� \DSÕGD� ROXS� ROPDGÕ÷ÕQÕQ� YH�
FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQXS�
EXOXQPDGÕ÷ÕQÕQ�ELU�hQLYHUVLWH�YH\D�(÷LWLP�YH�$UDúWÕUPD�+DVWD�
QHVLQGHQ� DOÕQDFDN� UDSRUOD� VDSWDQPDVÕQGDQ� VRQUD� LVWHNOHULQLQ�
\HULQH�JHWLULOPHVL��

��� +DQJL� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕQ� \DSÕOPDVÕ� KDOLQGH�
V�UHFLQ� VRQXoODQDFD÷Õ� NDQXQGD� DoÕNoD� EHOLUWLOPHGL÷LQGHQ��
ROXúDELOHFHN�PD÷GXUL\HW�YH�IDUNOÕ�X\JXODPDODUÕQ�|Q�QH�JHoPHN�
LoLQ��DODQÕQGD�X]PDQ�KHNLPOHUGHQ�J|U�ú�DOÕQDUDN�KDQJL�FLQVL\HW�
GH÷LúWLUPH� DPHOL\DWODUÕQÕQ� \DSÕOPDVÕ� KDOLQGH� V�UHFLQ� VRQXoOD�
QDFD÷ÕQÕQ�WHVSLW�HGLOPHVL�KXVXVODUÕQÕQ��PHYFXW�NDQXQL�G�]HQOHP�
HOHUH�HN�PDGGHOHU�JHWLULOHUHN�YH\D�\HQL�\DSÕODFDN�NDQXQL�G�]HQOH�
PHOHUOH�DoÕNoD�LIDGH�HGLOPHVL�NDQDDWLQGH\L]�

6RQXo�RODUDN��NRQXQXQ�KDVVDVL\HWL�GH�J|]�|Q�QGH�EXOXQGXUXODUDN�
WÕS� PHQVXSODUÕQÕQ� NRQX� KDNNÕQGDNL� KXNXNL� ELOJL� G�]H\OHULQLQ�
DUWPDVÕ� JHUHNPHNWHGLU� YH� EX� oDOÕúPDGDNL� DPDoODUGDQ� ELUL� GH�
EXGXU��$\UÕFD�\DUJÕ�V�UHFLQLQ�X]DPDVÕQÕQ�|Q�QH�JHoLOPHVL�YH�EX�
ELUH\OHULQ�NRQX�KDNNÕQGDNL�ELOJL�G�]H\OHULQL�DUWÕUDFDN�IDDOL\HWOHU�
\DSÕOPDVÕQÕQ�GD�ID\GDOÕ�RODFD÷Õ�DoÕNWÕU��7�UN�0HGHQL�.DQXQX¶QGD�
\HU� DODQ� FLQVL\HW� GH÷LúWLUPH� LOH� LOJLOL� PDGGH� ROGXNoD� D\UÕQWÕOÕ�
ROPDNOD�ELUOLNWH��X\JXODPDGD�\DúDQÕODQ�J�oO�NOHUOH� LOJLOL� WÕS�YH�
KXNXN�PHQVXEX��\HOHULQ�LúELUOL÷L�LOH�ROXúDFDN�\HQL�ELU�HN�G�]HQOH�
PH\H�LKWL\Do�GX\XOGX÷X�DoÕNWÕU�

(WLN�.RPLWH�2QD\Õ��
%X�DUDúWÕUPD��LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWLND�
ODUD� YH� +HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQGXU� YH�$NGHQL]�
hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� .OLQLN� $UDúWÕUPDODU� (WLN� .XUXOX�
WDUDIÕQGDQ� RQD\ODQPÕúWÕU� ������������ WDULK�� .$(.���� VD\ÕOÕ�
NDUDU��

+DVWD�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNOD��
UDV\RQXQD�J|UH�SURVHG�UOHUGHQ�|QFH�\D]ÕOÕ�ELOJLOHQGLULOPLú�RQDP�
DOÕQPÕúWÕU�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�
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<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU�
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ÖZ
.LúLQLQ� VDKLS� ROGX÷X� EL\RORMLN� FLQVL\HWL� LOH� FLQVHO� H\OHPOHUL� YH� WHUFLKOHULQLQ� X\XPOX� ROPDPDVÕ�
KDOLQGH�oHúLWOL�VRUXQODU�RUWD\D�oÕNPDNWDGÕU��'60��¶WH��³FLQVHO�NLPOLN�X\XPVX]OX÷X´�YH\D�³FLQVL\HW�
KRúQXWVX]OX÷X´�RODUDN�LIDGH�HGLOHQ�WÕEEL�WDQÕ��NLúLQLQ�HQ�D]���D\�V�UH�LOH�GHQH\LPOHGL÷L�LIDGH�HWWL÷L�
FLQVHO�NLPOL÷L\OH��GR÷XPGD�EHOLUOHQHQ�FLQVL\HWL�DUDVÕQGD�DoÕN�ELU�X\XPVX]OXN�ROPDVÕGÕU��.LúLOHULQ�
\DúDPÕú�ROGX÷X�EX�X\XPVX]OXN�YH�oDWÕúPD�³WUDQVVHNV�DOLWH´�RODUDN�GD�DGODQGÕUÕOPDNWDGÕU��
hONHPL]GH�� ����� VD\ÕOÕ�7�UN�0HGHQL�.DQXQX¶QXQ�����PDGGHVLQGH� FLQVL\HW� GH÷LúLNOL÷L� LOH� LOJLOL�
G�]HQOHPH� \DSÕOPÕúWÕU�� %X� oDOÕúPDGD��$QDELOLP�'DOÕ� %DúNDQOÕ÷ÕPÕ]D� DGOL�PDNDPODU� YDVÕWDVÕ\OD�
FLQVL\HW�GH÷LúLNOL÷L�DoÕVÕQGDQ�J|QGHULOHQ���ROJX�VXQXODFDN�ROXS�LOJLOL�NDQXQXQ�HNVLNOHULQLQ�WDUWÕúÕO�
PDVÕ�DPDoODQPÕúWÕU�
&LQVL\HW�GH÷LúLNOL÷L�V�UHFL�X]XQ�ELU�KD]ÕUOÕN�G|QHPL�JHUHNWLUHQ��VRQ�GHUHFH�]RUOX�YH�NDUPDúÕN�WÕEEL�
P�GDKDOHOHUL�LoLQGH�EDUÕQGÕUDQ��EX�QHGHQOH�NLúLQLQ�WDP�RODUDN�D\GÕQODWÕOPDVÕQÕ�YH�RQDPÕQÕ�JHUHN�
WLUHQ��E�\�N�RUDQGD�JHUL�G|Q�ú�PV�]�ELU�V�UHoWLU��+XNXNL�V�UHFL�EDúODWDELOPHN�LoLQ�JHUHNHQ�DVJDUL�
úDUWODU�� KRUPRQ� WHGDYLVLQH� KDQJL� DúDPDGD� EDúODQPDVÕ� JHUHNWL÷L� YH� WHGDYLQLQ� QH� NDGDU� V�UHFH÷L��
PDKNHPHGHQ�KHUKDQJL�ELU�L]LQ�DOPDGDQ�JHUoHNOHúHQ�FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWÕQÕQ�KXNXNL�DNÕEH�
WLQLQ�QH�RODFD÷Õ��UHVPL�ELU�VD÷OÕN�NXUXOXQD�EDúYXUDUDN�³FLQVL\HW�GH÷LúWLUPH�DPHOL\DWODUÕQÕQ�XVXO�QH�
X\JXQ�RODUDN�\DSÕOGÕ÷ÕQÕ�YH�VRQXoODQGÕ÷ÕQÕ´�EHOLUWHQ�UDSRUGDNL�DPHOL\DWODUGDQ�QHOHULQ�NDVW�HGLOGL÷L��
EX�KXVXVWDNL�WDUWÕúPDOÕ�NRQXODUGDQGÕU��7�UN�0HGHQL�.DQXQX¶QGD�\HU�DODQ�FLQVL\HW�GH÷LúWLUPH�LOH�
LOJLOL�PDGGH�ROGXNoD�D\UÕQWÕOÕ�ROPDNOD�ELUOLNWH�X\JXODPDGD�\DúDQÕODQ�J�oO�NOHUOH�LOJLOL�WÕS�YH�KXNXN�
PHQVXEX��\HOHULQ�LúELUOL÷L�LOH�ROXúDFDN�\HQL�ELU�HN�G�]HQOHPH\H�LKWL\Do�GX\XOGX÷X�DoÕNWÕU�
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ABSTRACT
3UREOHPV�DULVH�LI�WKH�LQGLYLGXDO
V�ELRORJLFDO�VH[�LV�LQFRPSDWLEOH�ZLWK�KLV�RU�KHU�VH[XDO�DFWLRQV�DQG�
SUHIHUHQFHV�� ,Q� WKH� '60���� PHGLFDO� GLDJQRVLV�� UHIHUUHG� WR� DV� �JHQGHU� LGHQWLW\� GLVVRQDQFH�� RU�
�JHQGHU�GLVFRQWHQW´�LQGLFDWHV�D�PLVPDWFK�EHWZHHQ�WKH�VH[XDO�LGHQWLW\�WKDW�DQ�LQGLYLGXDO�H[SHULHQF�
HV�H[SUHVVHV� IRU� DW� OHDVW� VL[�PRQWKV� DQG� WKH� JHQGHU� GHWHUPLQHG� DW� ELUWK��7KLV� GLVKDUPRQ\� DQG�
FRQIOLFW�H[SHULHQFHG�E\�LQGLYLGXDOV� LV�DOVR�FDOOHG��WUDQVVH[XDOLW\��� �7KLV�VWXG\�WKHUHIRUH�DLPV�DW�
GLVFXVVLQJ�WKH�GHILFLHQFLHV�RI�$UWLFOH����RI�7XUNLVK�&LYLO�&RGH�1R�������EDVHG�RQ�FDVH�UHSRUWV��7KLV�
VWXG\�SUHVHQWV�IRXU�FDVHV�LQ�WHUPV�RI�JHQGHU�UHDVVLJQPHQW�VXEPLWWHG�WR�RXU�GHSDUWPHQW�
*HQGHU� UHDVVLJQPHQW� SURFHVV� LV� DQ� LUUHYHUVLEOH� SURFHVV� WKDW� UHTXLUHV� D� SHULRG� RI� SUHSDUDWLRQ��
LQYROYHV�H[WUHPHO\�FKDOOHQJLQJ�DQG�FRPSOH[�PHGLFDO�LQWHUYHQWLRQV��DQG�WKHUHIRUH�UHTXLUHV�FODULIL�
FDWLRQ�RI�WKH�LQGLYLGXDO��$PRQJ�FRQWURYHUVLDO�LVVXHV�DUH�WKH�PLQLPXP�UHTXLUHPHQWV�IRU�LQLWLDWLQJ�

|QHP�DU]�HWPHNWHGLU��$NVL�GXUXPGD��KDWDOÕ�NXOODQÕPD�ED÷OÕ�RUJDQ�
ODUÕQ�IL]\RORMLN�LúOHYOHULQGH�JHUL�G|Q�ú��]RU�RODELOHQ�FLGGL�]DUDUODU�
PH\GDQD�JHOHELOHFHNWLU������0HYFXW�úDUWODUÕ�WDúÕ\DQ�YH�EX�GXUXPX�
EHOJHOH\HQ�NLúLOHU��PDKNHPHQLQ�L]QL�GR÷UXOWXVXQGD�WÕEEL�\|QWHP�
OHUH�X\JXQ�FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕQÕ�RODELOHFHNWLU������
&LQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕ� E�\�N� RUDQGD� JHUL� G|Q�ú��
ROPD\DQ�� ELUWDNÕP� ULVNOHUL� LoLQGH� EDUÕQGÕUDQ�� NDUPDúÕN� YH�
]DKPHWOL� LúOHPOHUGLU�� %X� DPHOL\DWODUÕ� JHUoHNOHúWLUHFHN� X]PDQ�
KHNLPOHU� \HWHUOL� RODQDNODUD� VDKLS� ROPDOÕ� YH� NLúLOHULQ� DQDWRPLN�
\DSÕVÕ�� HQGRNULQRORMLN� GXUXPX�� SVLNL\DWULN� GH÷HUOHQGLUPHOHUL��
WDNLS�YH�WHGDYLOHULQL�J|]�|Q�QGH�EXOXQGXUPDOÕGÕU��+HU�W�UO��WÕEEL�
P�GDKDOHGHQ� |QFH� NLúLOHUGHQ� PXWODND� D\GÕQODWÕOPÕú� RQDP�
DOÕQPDOÕGÕU���������

+QV[QaM\� ,MɦQ̫\QZUM� )UMTQaI\TIZÜVLIV� ;WVZI�
AIXÜTIKISTIZ
.DQXQGD�\HU�DOGÕ÷Õ�úHNOL\OH��W�P�DPHOL\DW�YH�WHGDYLOHULQL�ELWLUGLN�
WHQ�VRQUD�NLúLOHU��UHVPL�ELU�VD÷OÕN�NXUXOXúXQD�ELU�GDKD�EDúYXUDUDN�
GXUXPXQXQ� EHOJHOHQPHVLQL� LVWHU�� %X� UDSRUGD�� ³FLQVL\HW�
GH÷LúWLUPH� DPHOL\DWODUÕQÕQ� XVXO�QH� X\JXQ� RODUDN� \DSÕOGÕ÷Õ� YH�
VRQXoODQGÕ÷Õ´� EHOLUWLOPHOLGLU�� .DQXQGD�� FLQVL\HW� GH÷LúWLUPH�
DPHOL\DWODUÕQGDQ�KDQJLVL�\D�GD�KDQJLOHULQLQ�\DSÕOPDVÕ�GXUXPXQ�
GD�� DPHOL\DW� V�UHFLQLQ� VRQXoODQDFD÷ÕQGDQ� LVH�EDKVHGLOPHPLúWLU��
.LúLOHU�EX�UDSRUX�PDKNHPH\H�VXQGXNODUÕQGD��PDKNHPH�WDUDIÕQ�
GDQ� Q�IXV� ND\GÕQÕQ� G�]HOWLOHUHN� FLQVL\HW� GH÷LúLNOL÷LQLQ� Q�IXV�
VLFLOLQH�LúOHQHELOHFH÷LQH�NDUDU�YHULOHELOPHNWHGLU��������
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VXQXODFDNWÕU��.LúLOHULQ�NLPOLN�ELOJLOHULQH�\HU�YHULOPHPHNOH�ELUOLN�
WH��NLúLOHUGHQ�V|]O��YH�\D]ÕOÕ�RODUDN�D\GÕQODWÕOPÕú�RQDP�DOÕQPÕúWÕU��
2QDP�NDSVDPÕQGD��NLúLVHO�ELOJLOHULQ�JL]OLOL÷L�oHUoHYHVLQGH�ELOLP�
VHO�oDOÕúPD�LoLQ�L]LQ�YHUGLNOHULQH�GDLU�RQDP�GD�\HU�DOPDNWDGÕU��

Olgu 1
<LUPL�DOWÕ�\DúÕQGD��NDGÕQGDQ�HUNH÷H�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�DGOL�
PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� HUNHN�
R\XQFDNODUÕ� LOH� R\QDGÕ÷Õ�� LONRNXO�RUWDRNXO� G|QHPOHULQGH� HUNHN�
JLEL�KLVVHWWL÷L��HUJHQOLN�G|QHPLQGH�NDGÕQODUGDQ�KRúODQGÕ÷ÕQÕ�IDUN�
HWWL÷L�� �QLYHUVLWH\L� ELWLUGLNWHQ� VRQUD� ����� \ÕOÕQGD� ���� \DúÕQGD��
FLQVL\HW� GH÷LúLNOL÷L� DPDFÕ\OD� KXNXNL� V�UHFL� EDúODWWÕ÷Õ�� KXNXNL�
V�UHo� EDúODGÕNWDQ� VRQUD� WUDQVVHNV�HO� \DSÕGD� ROGX÷XQX� DLOHVL\OH�
SD\ODúWÕ÷Õ� YH� DLOHVLQLQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� ����� \ÕOÕQGD� ����
\DúÕQGD�� PDVWHNWRPL� DPHOL\DWÕ� ROGX÷X�� D\QÕ� \ÕO� LoHULVLQGH� ELU�
�QLYHUVLWH� KDVWDQHVL� SVLNL\DWUL� E|O�P�QGH� �� D\OÕN� WDNLELQLQ�
\DSÕOGÕ÷Õ� YH� WDNLSOHUL� VRQXFX� G�]HQOHQHQ� UDSRUOD� PDKNHPH�
WDUDIÕQGDQ�FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕQD�L]LQ�YHULOGL÷L��GDKD�
|QFH�KRUPRQ�NXOODQÕPÕ�ROPD\ÕS�PDKNHPHQLQ�FLQVL\HW�GH÷LúLNOL÷L�
DPHOL\DWODUÕ� ROPD� KXVXVXQGDNL� L]LQ� NDUDUÕQGDQ� VRQUD� KRUPRQ�
NXOODQPD\D�EDúODGÕ÷Õ�YH����D\GÕU�GHYDP�HWWL÷L��EX�]DPDQD�NDGDU�
KHUKDQJL�ELU�HUNHN�SDUWQHULQLQ�ROPDGÕ÷Õ��NLúLQLQ�Q�IXV�ND\GÕQÕQ�
G�]HOWLOHUHN� FLQVL\HW� GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL�
DPDFÕ\OD�DPHOL\DWODUÕQÕ�WDPDPODPD�V�UHFLQGH�ROGX÷X��VRQ�RODUDN�
����������� WDULKLQGH� ODSDURVNRSLN� KLVWHUHNWRPL� YH� VDOSLQJR��
RRIHUHNWRPL�DPHOL\DWÕQÕ�ROGX÷X�DQODúÕOPDNWDGÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]� HOOL� VHNL]� FP�ER\XQGD�� ��� NJ� D÷ÕUOÕ÷ÕQGD�� VL\DK� NÕVD� VDoOÕ�
ROGX÷X��HUNHN�WLSL�NÕOODQPDQÕQ��VDNDO��oHQHGH�ROXúPD\D�EDúODGÕ÷Õ��
PHPH� GRNXVXQXQ� EXOXQPDGÕ÷Õ�� VHV� WRQXQXQ� HUNHNVL�� PLPLN��
GDYUDQÕú� YH� KDUHNHWOHULQLQ� HUNHN� |]HOOLNOHUL\OH� X\XPOX� ROGX÷X��
ODSRURVNRSLN� KLVWHUHNWRPL� YH� VDOSLQJR�RRIHUHNWRPL� DPHOL\DWÕ�
QHGHQL\OH� EDWÕQ� E|OJHVLQGH� DPHOL\DW� NHVL� \HUOHULQLQ� EDQGDMOD�
NDSDWÕOGÕ÷ÕQÕQ� J|U�OG�÷��� JHQLWDO� PXD\HQHVLQGH�� NLúL� JHQLWDO�
FHUUDKL�DPHOL\DWÕQÕ�KHQ�]�ROPDGÕ÷ÕQÕ�YH�JHQLWDO�RUJDQÕQÕQ�NDGÕQ�
J|U�Q�P�QGH�ROGX÷XQX�EHOLUWPLú�ROXS�JHQLWDO�PXD\HQH\L�NDEXO�
HWPHGL÷L��DQODúÕOPÕúWÕU�
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN�EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�
GDKD� |QFH� SVLNL\DWUL� EDúYXUXVX� ROPDGÕ÷Õ�� JHQHO� J|U�Q�P�Q�Q�
VRV\RHNRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ��
ULWPL�� PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ�
ROGX÷X�� DNWLI� VXLVLGDO�KRPLVLGDO� G�ú�QFH� YH� SODQÕ� ROPDGÕ÷Õ�� ��
D\OÕN� WDNLEL� VRQXFX� NLúLQLQ� WUDQVVHNV�HO� \DSÕGD� YH� FLQVL\HW�
GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� ROGX÷XQD� NDUDU�
YHULOGL÷L��DQODúÕOPÕúWÕU�

Olgu 2
2WX]� ELU� \DúÕQGD�� HUNHNWHQ� NDGÕQD� FLQVL\HW� GH÷LúLNOL÷L� LoLQ� DGOL�
PDNDPODUFD� WDUDIÕPÕ]D� \|QOHQGLULOHQ� ROJXQXQ�� ����� \ÕOÕ�$UDOÕN�
D\Õ�LoHULVLQGH�DOÕQDQ�|\N�V�QGH��oRFXNOXN�G|QHPLQGH�NHQGLQL�NÕ]�
JLEL� KLVVHWWL÷L� YH� VDoODUÕQÕQ� NÕYÕUFÕN� YH� X]XQ� ROGX÷X�� HUJHQOLN�
G|QHPLQGH�HUNHNOHUGHQ�KRúODQGÕ÷Õ�YH�HUNHNOHU�LOH�VRV\DO�LOHWLúL�
PLQGH�NHQGLQL� GDKD� UDKDW� KLVVHWWL÷L�� NHQGLQL� NDGÕQ� FLQVL\HWLQGH�
KLVVHWWL÷LQL� IDUN� HWWL÷L� DQGDQ� LWLEDUHQ� DLOHVLQGHQ� X]DNODúWÕ÷Õ��
���������� \ÕOODUÕ� DUDVÕQGD� ������� \DúODUÕ�� GRNWRU� NRQWURO��
ROPDGDQ� HF]DQHGHQ� NHQGL� LPNkQODUÕ\OD� WHPLQ� HGHUHN� KRUPRQ�
NXOODQÕPÕQD� EDúODGÕ÷Õ�� ����� \ÕOÕQGD� ���� \DúÕQGD�� PDPRSODVWL��
�����\ÕOÕQGD� ����\DúÕQGD�� ULQRSODVWL�������\ÕOÕQGD� ����\DúÕQGD��
WHNUDU�PDPRSODVWL�DPHOL\DWODUÕQÕ�ROGX÷X�������\ÕOÕQGD�����\DúÕQ�
GD�� FLQVL\HW� YH� NLPOLN� GH÷LúLPL� LoLQ� UHVPL� LúOHPOHUL� EDúODWWÕ÷Õ��
�����\ÕOÕQGD�����\DúÕQGD��SVLNL\DWUL�WDUDIÕQGDQ�WDNLEH�DOÕQGÕ÷Õ�YH�
EX�V�UHFL�WDPDPODGÕ÷Õ��D\QÕ�\ÕO�VHV�GH÷LúLNOL÷L�DPHOL\DWÕ�ROGX÷X��
�����\ÕOÕ�\D]�D\ODUÕQGD�����\DúÕQGD��V�UHFLQ�X]DPDVÕ�QHGHQL\OH�
\DNÕQ� DUNDGDúÕQÕQ� |QHULVL\OH� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕQÕ�
ROPDN�LoLQ�\XUWGÕúÕQD�JLWWL÷L�YH���D\�ER\XQFD�NDOGÕ÷Õ��RUDGD�NHQGL�
VL\OH�ELU�NH]�SVLNL\DWULN�J|U�úPH�\DSÕOGÕ÷Õ�YH�EX�J|U�úPH�VRQXFX�
KHUKDQJL�ELU�KXNXNVDO�V�UHo�ROPDNVÕ]ÕQ�|]HO�ELU�KDVWDQHGH�JHQLWDO�
FHUUDKL� �SHQHNWRPL�� RUúLHNWRPL�� YDMLQRSODVWL�� NOLWRURSODVWL� YH�
YXOYRSODVWL�� DPHOL\DWODUÕ� \DSÕOGÕ÷Õ�� \DNODúÕN� �� D\GÕU� �.DVÕP�
����¶GHQ�LWLEDUHQ��GRNWRU�NRQWURO�QGH�KRUPRQ�LODFÕ��RUDO�HVWUDGL�
RO��YH�LVPLQL�KDWÕUODPDGÕ÷Õ�YDJLQDO�NUHP�NXOODQGÕ÷Õ��EX�]DPDQD�
NDGDU� KHUKDQJL� ELU� NDGÕQ� SDUWQHUL� ROPDGÕ÷Õ�� FLQVL\HW� YH� NLPOLN�
GH÷LúLPL�V�UHFLQLQ�WDPDPODQGÕ÷Õ��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�\HWPLú�EHú�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD��NDKYHUHQJL�X]XQ�
VDoOÕ�� \�]� J|U�Q�P��� PLPLN�� GDYUDQÕú� YH� KDUHNHWOHULQLQ� NDGÕQ�
|]HOOLNOHUL�LOH�X\XPOX��VHV�WRQXQXQ�NDGÕQVÕ�ROGX÷XQXQ�J|U�OG�÷���
JHQLWDO�PXD\HQHGH��YDMHQ�DoÕNOÕ÷ÕQÕQ�GR÷DO�ROGX÷X��SHQLV�EXOXQ�

���

WKH� OHJDO�SURFHVV�� DW�ZKDW� VWDJH�KRUPRQH� WKHUDS\� VKRXOG�EHJLQ�
DQG�WKH�GXUDWLRQ�RI�WKH�WUHDWPHQW��WKH�OHJDO�FRQVHTXHQFH�RI�JHQGHU�
UHDVVLJQPHQW� VXUJHU\� FRQGXFWHG� ZLWKRXW� FRXUW� DXWKRUL]DWLRQ��
FODULILFDWLRQ� DERXW� WKH� VXUJHULHV� LQ� WKH� UHSRUW� VWDWLQJ� WKH� ³GXO\�
SHUIRUPDQFH� DQG� FRQFOXVLRQ�RI�JHQGHU� UHDVVLJQPHQW� VXUJHULHV´�
E\�DSSO\LQJ�WR�DQ�RIILFLDO�KHDOWK�FRPPLWWHH��$OWKRXJK�WKH�DUWLFOH�
RQ�JHQGHU�UHDVVLJQPHQW�LQ�7XUNLVK�&LYLO�&RGH�LV�TXLWH�GHWDLOHG��LW�
VHHPV�FOHDU�WKDW�WKHUH�LV�D�QHHG�IRU�D�QHZ�DGGLWLRQDO�UHJXODWLRQ�WR�
EH�IRUPHG�LQ�FROODERUDWLRQ�ZLWK�WKH�PHPEHUV�RI�PHGLFLQH�DQG�ODZ�
UHJDUGLQJ�WKH�FKDOOHQJHV�LQ�SUDFWLFH�

3Ma�?WZL["
*HQGHU�UHDVVLJQPHQW��7UDQVVH[XDOLW\��)RUHQVLF�PHGLFLQH

/ʈ:ʈ̪
&LQVL\HW��HUNHN�YH�NDGÕQ�DUDVÕQGDNL�EL\RORMLN�IDUNOÕOÕ÷Õ��FLQVL\HW�
GH÷LúWLUPH�LVH�ELU�NDGÕQÕQ�HUNH÷H��HUNH÷LQ�LVH�NDGÕQD�G|Q�úPHVLQH�
LPNkQ� WDQÕ\DQ� WÕEEL� P�GDKDOHOHUL� LIDGH� HWPHN� LoLQ� NXOODQÕODQ�
NDYUDPODUGÕU������&LQVHO�NLPOLN��FLQVL\HW�GH÷LúWLUPH�NDYUDPÕ�LOH�
\DNÕQ�LOLúNL�LoLQGH�RODQ�ELU�GL÷HU�NDYUDPGÕU��&LQVHO�NLPOLN��EL\ROR�
MLN�FLQVL\HW��FLQVHOOLN�YH�FLQVHO�WHUFLK��FLQVHO�\|QHOLP��XQVXUODUÕQ�
GDQ�ROXúPDNWDGÕU� �����%L\RORMLN�FLQVL\HW��ELU�NLúLQLQ�HUNHN�YH\D�
NDGÕQ� RODUDN� GR÷PDVÕGÕU�� &LQVHOOLN�� NLúLQLQ� FLQVL\HWLQH� ED÷OÕ�
RODUDN� JHOLúHQ�� KXNXNL� YH� VRV\DO� ER\XWODUÕ� RODQ� YH� DNWLI�
GDYUDQÕúODUOD� JHUoHNOHúWLULOHQ� H\OHPOHUGLU� ����� &LQVHO� WHUFLK�
�\|QHOLP��LVH��ELUH\LQ�FLQVHOOL÷L�YH\D�HURWLN�YH�URPDQWLN�LOJLOHULQL�
KHUKDQJL�ELU�FLQVL\HWH�\|QOHQGLUPHVL�\D�GD�KHUKDQJL�ELU�FLQVL\HW�
WDUDIÕQGDQ�FLQVHO�RODUDN�X\DUÕOPDVÕGÕU��������.LúLQLQ��VDKLS�ROGX÷X�
EL\RORMLN� FLQVL\HWL� LOH� FLQVHO� H\OHPOHUL� YH� WHUFLKOHULQLQ� X\XPOX�
ROPDPDVÕ� KDOLQGH� oHúLWOL� SUREOHPOHU� RUWD\D� oÕNPDNWDGÕU��
'60��¶WH��³FLQVHO�NLPOLN�X\XPVX]OX÷X´�YH\D�³FLQVL\HW�KRúQXW�
VX]OX÷X´�RODUDN�LIDGH�HGLOHQ�WÕEEL�WDQÕ��NLúLQLQ�HQ�D]���D\�V�UH�LOH�
GHQH\LPOHGL÷L�LIDGH�HWWL÷L�FLQVHO�NLPOL÷L\OH��GR÷XPGD�EHOLUOHQHQ�
FLQVL\HWL�DUDVÕQGD�DoÕN�ELU�X\XPVX]OXN�ROPDVÕGÕU��������.LúLOHULQ�
\DúDPÕú� ROGX÷X� EX� X\XPVX]OXN� YH� oDWÕúPD� ³WUDQVVHNV�DOLWH´�
RODUDN�GD�DGODQGÕUÕOPDNWDGÕU���������

mTSMUQbLM�+QV[QaM\�,MɦQ̫QSTQɦQVQV�0]S]SQ�*Wa]\]

+QV[QaM\� ,MɦQ̫QSTQɦQ� ʈbVQ� ʈtQV� *I̫^]ZIKIS� 3Q̫QLM�
/MZMSTQ�̪IZ\TIZ
&LQVL\HW� GH÷LúWLUPH�� NDGÕQÕQ� HUNH÷H� YH\D� HUNH÷LQ� NDGÕQD�
G|Q�úW�U�OPHVLQL� VD÷OD\DQ� WÕEEL� YH� KXNXNL� LúOHPOHUH� YHULOHQ�
LVLPGLU��hONHPL]GH��FLQVL\HW�GH÷LúWLUPH\OH�LOJLOL�\DVDO�G�]HQOHPH�
�����VD\ÕOÕ�7�UN�0HGHQL�.DQXQX��70.�¶QXQ�����PDGGHVLQGH�\HU�
DOPDNWDGÕU�� %X�PDGGH�� FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� YHULOPHVL� LOH�
LOJLOL�GDYD�NRQXVX�YH�FLQVL\HWLQ�Q�IXV�N�W�÷�QGH�QDVÕO�GH÷LúWLUL�
OHFH÷L� úHNOLQGH� LNL\H� D\UÕOPÕúWÕU� ����� %X� E|O�PGH�� FLQVL\HW�
GH÷LúWLUPH� L]QL� LoLQ� DUDQDQ� EDúYXUX� úDUWODUÕ� GHWD\ODUÕ\OD� DoÕNOD�
QDFDNWÕU�

���7�UN�0HGHQL�.DQXQX¶QD�J|UH�L]LQ�LoLQ�EDúYXUDFDN�NLúL�úDKVHQ�
EDúYXUXGD� EXOXQPDOÕGÕU�� .LúLOHU� DNUDEDODUÕ�� DUNDGDúODUÕ� YH\D�
\DVDO� WHPVLOFLOHUL� DUDFÕOÕ÷Õ\OD� EDúYXUXGD� EXOXQDPD\DFDNWÕU��
<DUJÕWD\� +XNXN� *HQHO� .XUXOXQXQ� ����������� WDULK��
������������ (VDV����������� .DUDU� VD\ÕOÕ� LODPÕQGD�� NLúLOHULQ�
LNDPHW�DGUHVLQLQ�EXOXQGX÷X�E|OJHGHNL�$VOL\H�+XNXN�0DKNHP�

HVLQH� EL]]DW� EDúYXUDUDN� ³FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� GDYDVÕ´�
DoDELOHFH÷L��EHOLUWLOPLúWLU�������

���&LQVL\HW�GH÷LúWLUPHN� LVWH\HQ�NLúL� UHúLW�ROPDN��\DQL����\DúÕQÕ�
GROGXUPXú� ROPDN� ]RUXQGDGÕU�� $\UÕFD�� NDQXQ� K�NP�QGH�
EHOLUWLOPHVH� GH� NLúLOHU�� D\ÕUW� HWPH� J�F�Q�Q� YDUOÕ÷ÕQD� VDKLS�
ROPDOÕGÕU�������7DP�HKOL\HWVL]OLOHULQ��D\ÕUW�HWPH�J�F�Q�Q�YDUOÕ÷Õ�
WDPDPÕ\OD�\RN�ROGX÷XQGDQ��FLQVL\HW�GH÷LúWLUPH�V�UHFLQL�EDúODW�
PDODUÕ�P�PN�Q�J|]�NPHPHNWHGLU�

���.LúL��EDúYXUGX÷X�WDULKWH�HYOL�ROPDPDOÕGÕU��%XUDGD�DPDo��HYOLOLN�
GHYDP�HGHUNHQ�NLúLQLQ�FLQVL\HW�GH÷LúLNOL÷LQH�JLWPHVL�GXUXPXQGD�
DLOHYL�\DSÕGD�ROXúDELOHFHN�VRV\DO��SVLNRORMLN�YH�KXNXNL�VRUXQODUÕQ�
|Q�QH� JHoPHN� RODUDN� G�ú�Q�OHELOLU�� 'L÷HU� \DQGDQ� NLúLOHULQ�
EDúYXUX�WDULKLQGHQ�|QFH�HYOL�YH\D�oRFXN�VDKLEL�ROPDVÕ�LVH�PDKNH�
PH\H�EDúYXUPDVÕQD�HQJHO�QLWHOLNWH�GH÷LOGLU������

���.LúL�� WUDQVVHNV�HO�\DSÕGD�ROPDOÕGÕU��7UDQVVHNV�DOLWH�� NLúLOHULQ�
KLVVHWWL÷L� FLQVHO� NLPOLN� LOH� EL\RORMLN� FLQVL\HWL� DUDVÕQGDNL� X\XP��
VX]OXN� RODUDN� WDQÕPODQPDNWDGÕU� ��������� 7UDQVVHNV�HO� \DSÕGDNL�
NLúLOHU� VDKLS� ROGX÷X� FLQVL\HWL� UHGGHGHUHN� GL÷HU� FLQVL\HWLQ�
|]HOOLNOHULQL� EHQLPVHPHNWHGLU� ������ %X� DODQGD�� WUDQVYHVWL�
NDYUDPÕQÕ�DoÕNODPDN�LVWHUL]��7UDQVYHVWL��FLQVHO�KD]�DOPD�DPDFÕ\�
OD�� NDUúÕ� FLQV� JLEL� JL\LQPH� YH� GDYUDQPD� LVWH÷LQGH� EXOXQDQ�
ELUH\OHUH�YHULOHQ�LVLPGLU��%X�ELUH\OHU��EHGHQOHULQGHQ��FLQVL\HWLQ�
GHQ�� KRúQXWVX]� GH÷LOGLU� YH� EX� IDUNOÕOÕN� LOH� WUDQVVHNV�HO� ELUH\��
OHUGHQ�D\UÕOPDNWDGÕU������

���.LúLOHU�� \DVDO�PHY]XDWD�J|UH�ELU�hQLYHUVLWH� \D�GD�(÷LWLP�YH�
$UDúWÕUPD�+DVWDQHVLQGHQ�³NLúLQLQ�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQX�
YH� FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQ�
GX÷XQX� J|VWHUHQ´� UHVPL� VD÷OÕN� NXUXOX� UDSRUXQX� DOPDOÕGÕU��
øoHULVLQGH�5XK�6D÷OÕ÷Õ�YH�+DVWDOÕNODUÕ��hURORML��.DGÕQ�+DVWDOÕNODUÕ�
YH�'R÷XP��3ODVWLN��5HNRQVWU�NWLI�YH�(VWHWLN�&HUUDKL��$GOL�7ÕS�YH�
(QGRNULQRORML� X]PDQODUÕQÕQ� EXODQDELOHFH÷L� ELU� NXUXO� WDUDIÕQGDQ�
NLúLOHU�PHYFXW�WÕEEL�EXOJXODU�YH�NLúLVHO�IDNW|UOHUH�J|UH���D\���\ÕO�
DUDVÕ� V�UH� ER\XQFD�� DUDOÕNOÕ� WDNLSOHUOH� L]OHQHUHN� EX� UDSRUODUÕ�
DODELOPHNWHGLU� ����� 6D÷OÕN� NXUXOX� QLWHOL÷L� WDúÕPD\DQ�� EHOLUWLOHQ�
KDVWDQHOHU�GÕúÕQGDNL�\HUOHUGHQ�DOÕQDQ�YH� WHN�ELU�KHNLPLQ� LP]DVÕ�
EXOXQDQ� UDSRUODU� EX� NDSVDPGD� GH÷HUOHQGLULOPHPHNWHGLU� ������
6D÷OÕN�NXUXOXQGD�EXOXQDQ�KHNLPOHUGH��ELUH\LQ�FLQVL\HW�GH÷LúLNOL÷L�
V�UHFL� KDNNÕQGD� \HWHULQFH� D\GÕQODQGÕ÷ÕQD� YH� EX� D\GÕQODQPD\D�
UÕ]D�J|VWHUGL÷LQH�GDLU�\HWHUOL�NDQDDW�ROXúPDOÕGÕU�����
���0DUW������WDULK�YH�������VD\ÕOÕ�5HVPv�*D]HWH¶GH�\D\ÕPODQDQ��
��� .DVÕP� ����� 7�� ��������� (VDV� YH� ��������� .DUDU� VD\ÕOÕ�
$QD\DVD�0DKNHPHVL�NDUDUÕ�LOH�NDQXQ�PDGGHVLQGH�GDKD�|QFHGHQ�
\HU�DODQ�YH�L]LQ�LoLQ�JHUHNOL�úDUWODUGDQ�ELUL�RODQ�³�UHPH�\HWHQH÷LQ�
GHQ� V�UHNOL� ELoLPGH� \RNVXQ� EXOXQPDVÕ´� LEDUHVL� NDOGÕUÕOPÕúWÕU�
�����

0WZUWV�3]TTIVÜUÜ�^M�+QV[QaM\�,MɦQ̫\QZUM�)UMTQ-
aI\TIZÜ
+HU�QH�NDGDU�NDQXQ�K�NP�QGH�KRUPRQ�NXOODQÕPÕQÕQ�QH�]DPDQ�
EDúODPDVÕ� JHUHNWL÷L� EHOLUWLOPHVH� GH�� SVLNRORMLN� J|]OHPLQ� \HWHUOL�
VHYL\H\H� JHOGL÷LQH� NDQDDW� HGLOPHVL� KDOLQGH�� NLúLOHULQ� KRUPRQ�
WHUDSLVL� LoLQ� (QGRNULQRORML� X]PDQÕQD� VHYN� HGLOPHVL� HQ� X\JXQ�
\DNODúÕP� RODFDNWÕU�� +RUPRQODUÕQ� GRNWRU� NRQWURO�QGH� YHULOPHVL�

PDGÕ÷Õ�� WHVWLVOHULQ�SDOSH�HGLOHPHGL÷L�� DQODúÕOPÕúWÕU��.LúLQLQ�$GOL�
7ÕS�$QDELOLP�'DOÕ� %DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH� WUDQVVHNV�HO�
\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�VD÷OÕ÷Õ�DoÕVÕQ�
GDQ� ]RUXQOX� ROXS� ROPDGÕ÷ÕQÕQ� WHVSLWL� LoLQ� SVLNL\DWUL\H� VHYN�
HGLOGL÷L�� \DSÕODQ� SVLNL\DWULN� PXD\HQHVLQGH�� SVLNRWLN�QHYURWLN�
EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�GDKD�
|QFH�SVLNL\DWUL�EDúYXUXVX�ROPDGÕ÷Õ��JHQHO�J|U�Q�P�Q�Q�VRV\RH�
NRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ�� ULWPL��
PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ� ROGX÷X��
DNWLI�VXLVLGDO�KRPLVLGDO�G�ú�QFH�YH�SODQÕ�ROPDGÕ÷Õ����D\OÕN�WDNLEL�
VRQXFX�NLúLQLQ�WUDQVVHNV�HO�\DSÕGD�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROGX÷XQD�NDUDU�YHULOGL÷L��DQODúÕOPÕúWÕU��

Olgu 3
<LUPL�DOWÕ�\DúÕQGD��NDGÕQGDQ�HUNH÷H�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�DGOL�
PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ�������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� HUNHN�
R\XQFDNODUÕ�LOH�R\QDGÕ÷Õ��N�o�N�\DúODUGDQ�LWLEDUHQ�NHQGLQL�HUNHN�
JLEL� KLVVHWWL÷L�� HUJHQOLN� G|QHPLQGH� IXWERO� LOH� LOJLOHQGL÷L�� �����
\ÕOÕQGD�����\DúÕQGD��DLOHVLQH�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQX�V|\OH�
GL÷L��DLOHVLQLQ�EX�GXUXPXQ�IDUNÕQGD�ROGX÷XQX�EHOLUWWL÷L��DQQHDQ�
QHVL� KDULFLQGHNL� DLOH� ELUH\OHULQLQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� KXNXNL�
V�UHFL� GH� EX� G|QHPGH� EDúODWWÕ÷Õ�� NLPOL÷LQL� |]HOOLNOH� �QLYHUVLWH�
GLSORPDVÕ� DúDPDVÕQGD� VRUXQ� \DúDPDPDN� LoLQ� GH÷LúWLUPHN�
LVWHGL÷L��SVLNL\DWULN�WDNLEL�VRQUDVÕ������\ÕOÕQGD�����\DúÕQGD��DOGÕ÷Õ�
UDSRUOD� PDKNHPH� WDUDIÕQGDQ� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕ�
ROPDVÕQD�L]LQ�YHULOGL÷L��D\QÕ�\ÕO�LoHULVLQGH�KLVWHUHNWRPL�YH�VDOSLQ�
JR�RRIHUHNWRPL� DPHOL\DWODUÕQÕ� ROGX÷X�� PDVWHNWRPL�� VHV� WRQX�
GH÷LúLPL�YH�HVWHWLN�DPDoOÕ� DPHOL\DWODUÕQÕ�KHQ�]�ROPDGÕ÷Õ��SHQLO�
SURWH]�DPHOL\DWÕQÕ�G�ú�QPHGL÷L� �7�UNL\H¶GH�ROPDN� LVWHPHGL÷L���
KRUPRQ�NXOODQPDGÕ÷Õ��ELU�HUNHNOH�GX\JXVDO�YH\D�FLQVHO�ELUOLNWHOLN�
\DúDPDGÕ÷Õ��PXD\HQH�LWLEDUL\OH�KXNXNL�V�UHFLQ�WDPDPÕ\OD�ELWWL÷L��
NLPOLN� GH÷LúLPL� V�UHFLQL� WDPDPODGÕ÷Õ� YH� NLPOL÷LQLQ� LNL� KDIWD�
VRQUD� YHULOHFH÷L�� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕ� WDPDPOD\D�
FD÷ÕQÕ�EHOLUWWL÷L��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�DOWPÕú�VHNL]�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD��VL\DK�NÕVD�VDoOÕ�
ROGX÷X��HUNHN� WLSL�NÕOODQPD�J|U�OPHGL÷L��N�o�N�PHPH�\DSÕVÕQD�
VDKLS�ROGX÷X��PLPLN��GDYUDQÕú�YH�KDUHNHWOHULQLQ�HUNHN�|]HOOLNOH��
UL\OH� X\XPOX� ROGX÷XQXQ� J|U�OG�÷��� JHQLWDO� PXD\HQHVLQGH�� GÕú�
JHQLWDO�RUJDQODUÕQ�NDGÕQ�J|U�Q�P�QGH�ROGX÷X��DPHOL\DW�\HULQLQ�
WHPL]�ROGX÷X��DQODúÕOPÕúWÕU�
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN�EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�
GDKD� |QFH� SVLNL\DWUL� EDúYXUXVX� ROPDGÕ÷Õ�� JHQHO� J|U�Q�P�Q�Q�
VRV\RHNRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ��
ULWPL�� PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ�
ROGX÷X��DNWLI�VXLVLGDO�KRPLVLGDO�G�ú�QFH�YH�SODQÕ�EXOXQPDGÕ÷Õ����
D\OÕN� WDNLEL� VRQXFX� NLúLQLQ� WUDQVVHNV�HO� \DSÕGD� YH� FLQVL\HW�
GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� ROGX÷XQD� NDUDU�
YHULOGL÷L��DQODúÕOPÕúWÕU����

Olgu 4
.ÕUN�VHNL]�\DúÕQGD��HUNHNWHQ�NDGÕQD�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�DGOL�
PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ�������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� R\XQFDN�
EHEHNOHUOH�R\QDGÕ÷Õ��WHPL]OLN�YH�\HPHN�\DSPD\Õ�VHYGL÷L��DQQHVL�
QLQ� NÕ\DIHWOHULQL� JL\GL÷L�� HUJHQOLN� G|QHPLQGH� HUNHNOHUGHQ�
KRúODQGÕ÷ÕQÕ� IDUN� HWWL÷L�� HUJHQOLNWH� PHPH� JHOLúLPLQLQ� ROGX÷X��
Y�FXGXQGD�HUNHN�WLSL�NÕOODQPD�ROPDGÕ÷Õ�������\ÕOÕQGD�����\DúÕQ�
GD��FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕQÕ�RODELOPHN�LoLQ�ELU�KDVWDQ�
H\H� EDúYXUGX÷X�� R� G|QHPGH� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕ�
RODELOPHN� LoLQ� KXNXNL� V�UHo� JHUHNPHGL÷LQL�� IDUNOÕ� EUDQúODUGDQ�
KHNLPOHU� WDUDIÕQGDQ� YHULOHQ� KH\HW� UDSRUX� LOH� EX� DPHOL\DWODUÕQ�
\DSÕODELOPHVLQLQ�P�PN�Q�ROGX÷XQX�EHOLUWWL÷L�YH�DOGÕ÷Õ�UDSRU�LOH�
�����\ÕOÕQGD�����\DúÕQGD��JHQLWDO�FHUUDKL��SHQHNWRPL��RUúLHNWRPL��
YDMLQRSODVWL�� NOLWRURSODVWL� YH� YXOYRSODVWL�� DPHOL\DWODUÕQÕ� ROGX÷X��
PHPH� JHOLúLPL� ROGX÷XQGDQ� PHPH� DPHOL\DWÕ� ROPDGÕ÷Õ�� JHQLWDO�
FHUUDKL�DPHOL\DWODUÕ�VRQUDVÕ�GRNWRU�NRQWURO�QGH���VHQH�ER\XQFD�
������� \Dú�� KRUPRQ� WHGDYLVL� DOGÕ÷Õ�� ����� \ÕOÕQGD� ���� \DúÕQGD��
DLOHVLQH� V�UHoWHQ� EDKVHWWL÷L� IDNDW� DLOHVLQLQ� WUDQVVHNV�HO� \DSÕGD�
ROGX÷XQX�oRFXNOX÷XQGDQ�EHUL�WDKPLQ�HWWL÷LQGHQ�YH�EX�DPHOL\DW�
ODUÕ� ROGX÷XQX� GD� DQODGÕ÷ÕQGDQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� �����
\ÕOÕQGD� ���� \DúÕQGD�� Q�IXV� ND\GÕQÕQ� G�]HOWLOHUHN� FLQVL\HW�
GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL� DPDFÕ\OD� PDKNHPH\H�
EDúYXUXGD�EXOXQGX÷X�IDNDW�\XUWGÕúÕQD�JLWPHVL�YH�ELU�V�UH�RUDGD�
\DúDPDVÕ�QHGHQL\OH�V�UHFH�GHYDP�HGHPHGL÷L��KHUKDQJL�ELU�NDGÕQ�
SDUWQHUL� ROPDGÕ÷Õ�� NLúLQLQ� Q�IXV� ND\GÕQÕQ� G�]HOWLOHUHN� FLQVL\HW�
GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL� DPDFÕ\OD� PDKNHPH\H�
EDúYXUXGD�EXOXQGX÷X�YH�WDUDIÕPÕ]D�\|QOHQGLULOGL÷L��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�\HWPLú�LNL�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD�ROGX÷X��VDoODUÕQÕQ�
X]XQ�YH�VDUÕ��PHPH�\DSÕVÕ��\�]�J|U�Q�P���PLPLN��GDYUDQÕú� LOH�
KDUHNHWOHULQLQ�NDGÕQ�|]HOOLNOHUL�LOH�X\XPOX�L]OHQGL÷L��VHV�WRQXQXQ�
HUNH÷H�J|UH�LQFH��NDGÕQD�J|UH�ELUD]�NDOÕQ�ROGX÷XQXQ�J|U�OG�÷���
GÕú� JHQLWDO� PXD\HQHGH�� WHVWLV� YH� SHQLV� L]OHQPHGL÷L�� YXOYD� YH�
YDMHQLQ�GR÷DO�L]OHQGL÷L�DQODúÕOPÕúWÕU��
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN� EXOJX� VDSWDQPDGÕ÷Õ�� SVLNL\DWULN� LODo� UDSRUX� EXOXQPDGÕ÷Õ��
JHQHO�J|U�Q�P�Q�Q�VRV\RHNRQRPLN�GXUXPX�LOH�X\XPOX�EXOXQ�
GX÷X��NRQXúPD�KÕ]Õ��ULWPL��PLNWDUÕQÕQ�QRUPDO��G�ú�QFH�\DSÕVÕ�YH�
EHOOH÷LQ� ROD÷DQ� ROGX÷X�� DNWLI� VXLVLGDO�KRPLVLGDO� G�ú�QFH� YH\D�
SODQÕ� ROPDGÕ÷Õ�� ����������� WDULKLQGHNL� PXD\HQHVL� LWLEDUL\OH� ��
D\OÕN�WDNLEH�DOÕQGÕ÷Õ��DQODúÕOPÕúWÕU�

<):<1̪5)
hONHPL]GH�FLQVL\HW�GH÷LúLPL�LoLQ�DGOL�PDNDPODUD�EDúYXUDQ�ELUH\�
VD\ÕVÕ�J�Q�JHoWLNoH�DUWPDNWDGÕU�������&LQVL\HW�GH÷LúLNOL÷L�V�UHFL�
X]XQ�ELU�KD]ÕUOÕN�G|QHPL�JHUHNWLUHQ��VRQ�GHUHFH�]RUOX�YH�NDUPDúÕN�
WÕEEL� P�GDKDOHOHUL� LoLQGH� EDUÕQGÕUDQ�� EX� QHGHQOH� NLúLQLQ� WDP�
RODUDN�D\GÕQODWÕOPDVÕQÕ�YH�RQDPÕQÕ�JHUHNWLUHQ��E�\�N�RUDQGD�JHUL�
G|Q�ú�PV�]� ELU� V�UHoWLU�� hONHPL]GH�� ����� VD\ÕOÕ� 70.¶QÕQ�
PDGGH��P������K�NP��LOH�FLQVL\HW�GH÷LúLNOL÷L�LOH�LOJLOL�G�]HQOHPH�
\DSÕOPÕúWÕU��<�U�UO�NWH�RODQ�70.�P�����K�NP���NRQX\X�JHQHO�
KDWODUÕ\OD� G�]HQOHPLú� ROXS� oDOÕúPDPÕ]GD� NDQXQ� PDGGHVLQLQ�

\HWHUVL]� NDOGÕ÷Õ� NRQXODU� WDUWÕúÕODFDN� YH� o|]�P�|QHULOHUL� VXQXOD�
FDNWÕU��70.�P����¶D�J|UH�FLQVL\HW�GH÷LúWLUPH�V�UHFLQLQ�DúDPDODUÕ�
ùHNLO��¶GH�YHULOPLúWLU�

ùHNLO����70.�PDGGH���¶D�J|UH�FLQVL\HW�GH÷LúWLUPH�V�UHFL�DúDPDODUÕ

.DQXQGD��NLúLOHULQ�WUDQVVHNV�HO�\DSÕGD�ROXS�FLQVL\HW�GH÷LúLNOL÷L�
QLQ�UXK�VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROGX÷XQX�ELU�hQLYHUVLWH�\D�GD�
(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVLQGHQ�DOGÕNODUÕ�UHVPL�VD÷OÕN�NXUXOX�
UDSRUX\OD� EHOJHOHPHVL� JHUHNWL÷L�� G�]HQOHQPLúWLU��$QFDN� UDSRUX�
YHUHFHN� NXUXOXQ� NDo� KHNLPGHQ� YH� KDQJL� X]PDQOÕN� GDOODUÕQGDQ�
ROXúDFD÷Õ� G�]HQOHQPHPLúWLU�� %X� NRQXGD� KkNLPH� WDQÕQDQ� WDNGLU�
KDNNÕ�IDUNOÕ�X\JXODPDODUÕQ�RUWD\D�oÕNPDVÕQD�QHGHQ�ROPDNWDGÕU��
.DQXQXQ�LOJLOL�PDGGHVLQGH��KRUPRQ�WHGDYLVLQH�QH�]DPDQ�EDúODQ�
PDVÕ�JHUHNWL÷L��WHGDYLQLQ�QDVÕO�LOHUOH\HFH÷L�YH�QH�NDGDU�V�UHFH÷L�
KXVXVODUÕ� G�]HQOHQPHPLúWLU�� dDOÕúPDPÕ]GDNL� ROJXODUGD� KRUPRQ�
NXOODQÕPÕ�YH�]DPDQODUÕ�DUDVÕQGD�IDUNOÕOÕNODU�J|U�OPHNWHGLU��2OJX�
�¶LQ�FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕ�ROPDN�LoLQ�DOGÕ÷Õ�PDKNHPH�
L]LQ� NDUDUÕQGDQ� VRQUD� GRNWRU� NRQWURO�QGH�� ROJX� �¶QLQ� KXNXNL�
V�UHFL� EDúODWPDVÕQGDQ� \DNODúÕN� �� \ÕO� |QFH� GRNWRU� NRQWURO��
ROPDGDQ�DUNDGDúODUÕQÕQ�|QHULVL\OH�HF]DQHGHQ�NHQGL�LPNkQODUÕ\OD�
WHPLQ�HGHUHN��ROJX��¶�Q�LVH�JHQLWDO�E|OJH�DPHOL\DWODUÕQGDQ�VRQUD�
�� VHQH� ER\XQFD� GRNWRU� NRQWURO�QGH� KRUPRQ� NXOODQGÕNODUÕ�
J|U�OP�úW�U��2OJX��¶�Q�LVH��FLQVL\HW�YH�NLPOLN�GH÷LúLPL�KXNXNL�
V�UHFLQLQ� WDPDPODQGÕ÷Õ� KDOGH� KHQ�]� KRUPRQ� NXOODQPDGÕ÷Õ�
DQODúÕOPÕúWÕU�� .HVNLQ� YH� DUN�¶ODUÕ� SVLNRVRV\DO� GH÷HUOHQGLUPH�
\DSÕOGÕNWDQ� VRQUD�� WÕEEL� YH� UXKVDO� ELU� NRQWUHQGLNDV\RQ� \RNVD�
KRUPRQ� WHGDYLVLQH� EDúODQDELOHFH÷LQL�� EHOLUWPLúWLU� ������ +DUU\�
%HQMDPLQ� 8OXVODUDUDVÕ� &LQVL\HW� 'LVIRULVL� 'HUQH÷L¶QLQ� �����

\ÕOÕQGD�\D\ÕQODQDQ����YHUVL\RQXQGD�³FLQVL\HW�NLPOL÷L�ER]XNOX÷X´�
WDQÕVÕ�NRQXOGXNWDQ�VRQUD��KRUPRQ�WHGDYLVLQH�EDúODQPDGDQ�|QFH���
D\OÕN�� FHUUDKL�|QFHVL�GH����D\OÕN�NHVLQWLVL]� WDP�]DPDQOÕ�JHUoHN�
\DúDP�GHQH\LPL�X\JXODQPDVÕ�������\ÕOÕQGD�\D\ÕQODQDQ����YHUVL\�
RQXQGD�LVH�EX�|Oo�W�\HULQH�VDGHFH�PHWRLGRSODVWL�YH\D�IDOORSODVWL��
YDMLQRSODVWL� DPHOL\DWODUÕ� |QFHVL� KRUPRQ� WHGDYLVL� LOH� ELUOLNWH� ���
D\OÕN� FLQVHO� NLPOLNOH� X\XPOX� FLQVHO� UROGH� \DúDQPDVÕ� |Oo�W��
JHWLULOPLúWLU����������
dDOÕúPDPÕ]GD� \XUWGÕúÕQD� JLGHUHN� FLQVL\HW� GH÷LúWLUPH� DPHOL\DW�
ODUÕQÕ� RODQ� ROJX� �¶GH� J|U�OHQ�� PDKNHPHGHQ� KHUKDQJL� ELU� L]LQ�
DOPDGDQ� JHUoHNOHúHQ� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWÕQÕQ� KXNXNL�
DNÕEHWLQLQ� QH� RODFD÷Õ�� IDUNOÕ� ELU� �ONHGH� DPHOL\DW� RODQ� ELUH\LQ�
FLQVL\HWLQLQ� Q�IXV� N�W�÷�QGH� GH÷LúWLULOPHVLQL� WDOHS� HWWL÷LQGH�
PDKNHPHFH� QDVÕO� ELU� \RO� L]OHQPHVL� JHUHNWL÷L� KXVXVODUÕ�
J�Q�P�]GH� KDOHQ� WDUWÕúÕOPDNWDGÕU�� 7�UN� 0HGHQL� .DQXQX¶QD�
FLQVL\HW�GH÷LúLNOL÷L�NDYUDPÕ�JLUPHGHQ�|QFH��<DUJÕWD\�WDUDIÕQGDQ�
YHULOHQ� NDUDUODUGD�� ELU� úHNLOGH� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWÕ�
JHoLUHQ� NLúLQLQ� Q�IXV� VLFLOLQGH� IDUNOÕ� J|U�QHQ� FLQVL\HWLQLQ�
GH÷LúWLULOPHVL� NDEXO� HGLOPHPLú�� DQFDN� WHGDYL� DPDoOÕ� YH� GL÷HU�
DPDoODUOD� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕQÕQ� ELUELULQGHQ�
D\UÕOPDVÕ�JHUHNWL÷L��ELOGLULOPLúWLU������������������WDULKLQGH������
VD\ÕOÕ� .DQXQ� LOH� HNOHQHQ� PDGGH� LOH� FLQVL\HW� GH÷LúLNOL÷L� 7�UN�
+XNXNX¶QD� JLUPLúWLU�� <DSÕODQ� G�]HQOHPHGH�� GR÷XPGDQ� VRQUD�
PH\GDQD�JHOHQ�FLQVL\HW�GH÷LúLNOL÷LQLQ�DVJDUv�VD÷OÕN�NXUXOX�UDSRUX�
LOH�EHOJHOHQGLULOPHVL�KkOLQGH��Q�IXV�VLFLOLQGH�JHUHNOL�G�]HOWPHQLQ�
\DSÕODFD÷Õ�EHOLUWLOPLú�ROXS�FLQVL\HW�GH÷LúLNOL÷LQLQ�KDQJL�úDUWODUGD�
YH�KDQJL�DPDoODUOD�\DSÕODFD÷Õ�LVH�G�]HQOHQPHPLúWLU��%X�GXUXP��
FLQVL\HW�GH÷LúLNOL÷LQLQ�KLoELU�|Q�úDUWD�ED÷ODQPDPDVÕQD�YH�NLúLQLQ�
NH\ILQH�J|UH�\DSWÕUDFD÷Õ�FLQVL\HW�GH÷LúLNOLNOHULQH�GH�L]LQ�YHULOPH�
VLQH�QHGHQ�ROPXú��PDKNHPHOHUL�RQD\�PDNDPÕ�KkOLQH�JHWLUPLúWLU�
������70.¶QÕQ�\�U�UO�÷H�JLUPHVLQGHQ�VRQUD��L]LQ�NDUDUÕ�DOPDGDQ�
FLQVL\HW� GH÷LúWLUPH� DPHOL\DWÕ� JHoLUHQ� YH� Q�IXV� ND\GÕQGDNL�
FLQVL\HWLQL� YH� DGÕQÕ� GH÷LúWLUPHN� LVWH\HQ� NLúL� WDUDIÕQGDQ� DoÕODQ�
GDYDGD� \HUHO� PDKNHPHFH� YHULOHQ� NDUDUÕQ� WHP\L]� LQFHOHPHVLQL�
\DSDQ�<DUJÕWD\�� WDOHELQ� HVDVHQ� 70.� PDGGH� ���IÕNUD� ,� K�NP��
JHUH÷LQFH� FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� LVWHPLQL� GH� LoHUGL÷LQL�
EHOLUWHUHN�� GDYDFÕQÕQ� WUDQVVHNV�HO� \DSÕGD� ROXS� ROPDGÕ÷ÕQÕQ��
FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQXS�
EXOXQPDGÕ÷ÕQÕQ�ELU�hQLYHUVLWH�YH\D�(÷LWLP�YH�$UDúWÕUPD�+DVWD�
QHVLQGHQ� DOÕQDFDN� UDSRUOD� VDSWDQPDVÕQGDQ� VRQUD� L]LQ� LVWH÷L�
NRQXVXQGD� ELU� NDUDU� YHULOPHVL� JHUHNWL÷LQH� LúDUHW� HWPLúWLU� ������
'RNWULQGH� VDYXQXODQ� IDUNOÕ� ELU� J|U�úH� J|UH�� L]LQ� DOPDNVÕ]ÕQ�
DPHOL\DW� JHoLUHQ� NLúLOHULQ� EDúYXUXODUÕ� �]HULQH� 70.� PDGGH�
���IÕNUD� ,� K�NP�QGH� DUDQÕODQ� úDUWODUÕQ� YDUOÕ÷Õ� VDSWDQGÕ÷ÕQGD��
Q�IXV�VLFLOLQGH�JHUHNOL�G�]HOWPHQLQ�\DSÕOPDVÕQD�NDUDU�YHULOPHVL�
QLQ� X\JXQ� RODFD÷ÕGÕU� ������ � .DQXQGD� \HU� DOGÕ÷Õ� úHNOL\OH� W�P�
DPHOL\DW�YH�WHGDYLOHULQL�ELWLUGLNWHQ�VRQUD�NLúLOHU��UHVPL�ELU�VD÷OÕN�
NXUXOXúXQD� ELU� GDKD� EDúYXUDUDN� ³FLQVL\HW� GH÷LúWLUPH� DPHOL\DW�
ODUÕQÕQ� XVXO�QH� X\JXQ� RODUDN� \DSÕOGÕ÷ÕQÕ� YH� VRQXoODQGÕ÷ÕQÕ´�
EHOLUWHQ�UDSRU�DOPDOÕGÕU��.DQXQGD��FLQVL\HW�GH÷LúWLUPH�DPHOL\DW�
ODUÕQGDQ�KDQJLVL�\D�GD�KDQJLOHULQLQ�\DSÕOPDVÕ�GXUXPXQGD�DPHOL�
\DW� V�UHFLQLQ� VRQXoODQDFD÷ÕQGDQ� LVH� EDKVHGLOPHPLúWLU�� <HUHO�
PDKNHPHQLQ� GDYDFÕQÕQ� Q�IXV� ND\GÕQGD� FLQVL\HW� YH� NLPOLN�
GH÷LúLPL� LVWHGL÷LQL�HUNHN�GÕú�JHQLWDO�RUJDQODUÕQD�VDKLS�ROPDGÕ÷Õ�
JHUHNoHVL\OH� UHGGHWPLú� ROGX÷X� ELU� ROJXGD�� <DUJÕWD\� \DSÕODQ�
DPHOL\DWODUÕQ�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�\HWHUOL�ROPDGÕ÷ÕQD��SODVWLN�
FHUUDKL�X]PDQÕQGDQ�DOÕQDQ�UDSRUGD�³GDYDFÕQÕQ�NDGÕQ�FLQVL\HWLQ�

GHQ� HUNHN� FLQVL\HWH� JHoHELOPHVL� LoLQ� JHUHNOL� DPHOL\DWODUGDQ�
ELULQFLVLQL�ROGX÷X��FLQVL\HW�GH÷LúLPLQLQ�LNLQFL�DúDPD�DPHOL\DWÕQÕQ�
KDVWD\D� HUNHN� FLQVHO� RUJDQÕQÕQ� WDNÕOPDVÕ� ROGX÷X�� EXQXQ� WÕEEL�
DoÕGDQ� P�PN�Q� ROGX÷X´� EHOLUWLOGL÷LQGHQ� NLúL\H� DPHOL\DWODUÕQ�
LNLQFL� DúDPDVÕQÕQ� WÕEEL� \|QWHPOHUH� X\JXQ� RODUDN� \DSÕOPDVÕ� YH�
EXQX� ³UHVPL� VD÷OÕN� NXUXOX� UDSRUX´� LOH� EHOJHOHPHVL� LoLQ� LPNkQ�
WDQÕQPDVÕ�� EX� QHGHQOH� \HUHO�PDKNHPHQLQ� YHUGL÷L� UHG� NDUDUÕQÕQ�
ER]XOPDVÕQD�NDUDU�YHUPLúWLU�������(UNHN�FLQVHO�RUJDQÕ�WDNÕOPDGDQ�
Q�IXV�ND\GÕQGD�FLQVL\HW�YH�NLPOLN�GH÷LúLPL�PDKNHPH�WDUDIÕQGDQ�
RQD\ODQDQ� WUDQVVHNV�HO� HUNHN� ROJXPX]GD� YH� VDKDGDNL� ELUoRN�
X\JXODPDGD�LVH�EX�GXUXP�IDUNOÕOÕN�J|VWHUPHNWHGLU��$YUXSD�%LUOL÷L�
�ONHOHULQGH�� FLQVL\HW� GH÷LúLNOL÷L� V�UHoOHULQGH� IDUNOÕ� X\JXODPDODU�
J|U�OPHNWHGLU�� 0DOWD�� øUODQGD�� %HOoLND�� 'DQLPDUND�� +ROODQGD��
/�NVHPEXUJ��1RUYHo�YH�3RUWHNL]¶GH�NLúLOHUH�NHQGL�NDGHULQL�WD\LQ�
HWPH�KDNNÕ�WDQÕQPÕú�YH�KHUKDQJL�ELU�WÕEEL�V�UHo�JHoLUPH��DPHOL�
\DW��KRUPRQ�NXOODQÕPÕ�JLEL��YH\D�NLúLQLQ� WUDQVVHNV�HO�ROGX÷XQD�
LOLúNLQ�WÕEEL�ELU� WDQÕQÕQ�NRQXOPDVÕ�]RUXQOX�WXWXOPDPÕúWÕU��0DFD�
ULVWDQ�YH�øQJLOWHUH¶GH��WHUFLK�HGLOHQ�FLQVL\HWLQ�PDKNHPHFH�NDEXO�
HGLOPHVL� LoLQ� KHUKDQJL� ELU� DPHOL\DW� YH\D� KRUPRQ� WHGDYLVL� úDUWÕ�
DUDQPDPÕúWÕU� DQFDN� EX� �ONHOHUGH� GL÷HUOHULQGHQ� IDUNOÕ� RODUDN��
NLúLOHULQ�ELU�KHNLP�\D�GD�NOLQLN�DODQÕQGD�X]PDQ�SVLNRORJ�NDUúÕVÕQ�
GD� FLQVL\HW� GLVIRULVLQLQ� RUWD\D� NR\PDVÕ� LVWHQPLúWLU�� $OPDQ\D��
0DFDULVWDQ�� ø]ODQGD�� øWDO\D�� 3RORQ\D�� 6ORYHQ\D�� øVSDQ\D� YH�
øVYHo¶GH�ELUH\OHULQ�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQD�GDLU�NRQXOPXú�
WÕEEL�WDQÕQÕQ�YDUOÕ÷Õ�\HWHUOL�J|U�OP�ú��ELUH\OHU�DPHOL\DWD�]RUODQ�
PDPÕúWÕU�� %X� �ONHOHUGHQ� ED]ÕODUÕQGD� ELU� FHUUDKL�P�GDKDOH� úDUWÕ�
DUDQPDVD� GD� NLúLOHULQ� EHOLUOL� V�UHOHUOH� KRUPRQ� WHGDYLVL� J|UP�ú�
ROPDVÕ� úDUWÕ� DUDQPÕúWÕU�� 1LVSHWHQ� GDKD� NDWÕ� \DNODúÕP� J|VWHUHQ�
/HWRQ\D��5RPDQ\D��6ORYDN\D��*�QH\�.ÕEUÕV�YH�dHN�&XPKXUL\HWL�
JLEL�ED]Õ��ONHOHUGH�LVH�NLúLOHU��FLQVL\HW�GH÷LúWLUHELOPHN�LoLQ�FHUUDKL�
DPHOL\DWODUD� PHFEXU� EÕUDNÕOPÕúWÕU�� $UQDYXWOXN�� $]HUED\FDQ��
0DNHGRQ\D� YH� .RVRYD� JLEL� VÕQÕUOÕ� VD\ÕGDNL� �ONHOHUGH� LVH�
WUDQVVHNV�HO�ELUH\OHULQ�NLPOLNOHULQGHNL�FLQVL\HWOHULQL�GH÷LúWLUPHO�
HULQH� L]LQ� YHULOPHPHNWHGLU�� %Hú�$YUXSD� �ONHVLQGH� LVH� �%XOJDU�
LVWDQ��.ÕEUÕV��/HWRQ\D��/LWYDQ\D�YH�/LKWHQúWD\Q��úDúÕUWÕFÕ�úHNLOGH�
FLQVL\HW�GH÷LúLNOL÷L�LOH�LOJLOL�KD]ÕUODQPÕú�\DVDO�G�]HQOHPH�PHYFXW�
GH÷LOGLU�����������
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��� +DVWDQHOHUGH� J|U�OHQ� IDUNOÕ� X\JXODPDODUÕQ� |Q�QH� JHoPHN��
NLúLOHULQ�WDNLS�YH�WHGDYLOHULQLQ�GDKD�VD÷OÕNOÕ�úHNLOGH�\�U�W�OPHVL�
DPDFÕ\OD�� ³FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX�
ROGX÷XQX´� EHOLUWHQ� VD÷OÕN� UDSRUODUÕQÕ� G�]HQOH\HFHN� NXUXOXQ�
LoHULVLQGH�5XK�6D÷OÕ÷Õ�YH�+DVWDOÕNODUÕ��hURORML��.DGÕQ�+DVWDOÕNODUÕ�
YH�'R÷XP��3ODVWLN��5HNRQVWU�NWLI�YH�(VWHWLN�&HUUDKL��$GOL�7ÕS�YH�
(QGRNULQRORML�X]PDQODUÕQÕQ�EXOXQPDVÕ�

��� <DQOÕú� YH\D� KDWDOÕ� KRUPRQ� NXOODQÕPÕQD� ED÷OÕ� ROXúDELOHFHN�
IL]LNVHO�� SVLNRVRV\DO� YH� EL\RORMLN� HWNLOHULQ� YH� PD÷GXUL\HWOHULQ�
|QOHQPHVL� DPDFÕ\OD� SVLNRORMLN� J|]OHPLQLQ� \HWHUOL� VHYL\H\H�
JHOGL÷LQH� NDQDDW� HGLOPHVL� KDOLQGH�� HQ� NÕVD� V�UHGH� NLúLOHULQ�
KRUPRQ�WHGDYLVL�LoLQ�(QGRNULQRORML�X]PDQÕQD�VHYN�HGLOPHVL�YH�EX�
KRUPRQODUÕ�GRNWRU�NRQWURO�QGH�NXOODQPDVÕ��

��� ø]LQ�NDUDUÕ� DOPDGDQ�FLQVL\HW�GH÷LúWLUPH�DPHOL\DWÕ�JHoLUHQ�YH�
Q�IXV�ND\GÕQGDNL�FLQVL\HWLQL�YH�DGÕQÕ�GH÷LúWLUPHN�LVWH\HQ�NLúLOH�
ULQ�� L]LQ� LoLQ� JHUHNOL� úDUWODUÕ� VD÷ODPDVÕ�� \DSÕODQ� DPHOL\DWODUÕQ�
FLQVL\HW� GH÷LúLNOL÷L� DoÕVÕQGDQ� X\JXQ� ROXS� ROPDGÕ÷ÕQÕQ� X]PDQ�
KHNLPOHUFH�GH÷HUOHQGLULOPHVL��NLúLOHULQ�SVLNL\DWUL�X]PDQÕ�WDUDIÕQ�
GDQ� WDNLS� HGLOHUHN� WUDQVVHNV�HO� \DSÕGD� ROXS� ROPDGÕ÷ÕQÕQ� YH�
FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQXS�
EXOXQPDGÕ÷ÕQÕQ�ELU�hQLYHUVLWH�YH\D�(÷LWLP�YH�$UDúWÕUPD�+DVWD�
QHVLQGHQ� DOÕQDFDN� UDSRUOD� VDSWDQPDVÕQGDQ� VRQUD� LVWHNOHULQLQ�
\HULQH�JHWLULOPHVL��

��� +DQJL� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕQ� \DSÕOPDVÕ� KDOLQGH�
V�UHFLQ� VRQXoODQDFD÷Õ� NDQXQGD� DoÕNoD� EHOLUWLOPHGL÷LQGHQ��
ROXúDELOHFHN�PD÷GXUL\HW�YH�IDUNOÕ�X\JXODPDODUÕQ�|Q�QH�JHoPHN�
LoLQ��DODQÕQGD�X]PDQ�KHNLPOHUGHQ�J|U�ú�DOÕQDUDN�KDQJL�FLQVL\HW�
GH÷LúWLUPH� DPHOL\DWODUÕQÕQ� \DSÕOPDVÕ� KDOLQGH� V�UHFLQ� VRQXoOD�
QDFD÷ÕQÕQ�WHVSLW�HGLOPHVL�KXVXVODUÕQÕQ��PHYFXW�NDQXQL�G�]HQOHP�
HOHUH�HN�PDGGHOHU�JHWLULOHUHN�YH\D�\HQL�\DSÕODFDN�NDQXQL�G�]HQOH�
PHOHUOH�DoÕNoD�LIDGH�HGLOPHVL�NDQDDWLQGH\L]�

6RQXo�RODUDN��NRQXQXQ�KDVVDVL\HWL�GH�J|]�|Q�QGH�EXOXQGXUXODUDN�
WÕS� PHQVXSODUÕQÕQ� NRQX� KDNNÕQGDNL� KXNXNL� ELOJL� G�]H\OHULQLQ�
DUWPDVÕ� JHUHNPHNWHGLU� YH� EX� oDOÕúPDGDNL� DPDoODUGDQ� ELUL� GH�
EXGXU��$\UÕFD�\DUJÕ�V�UHFLQLQ�X]DPDVÕQÕQ�|Q�QH�JHoLOPHVL�YH�EX�
ELUH\OHULQ�NRQX�KDNNÕQGDNL�ELOJL�G�]H\OHULQL�DUWÕUDFDN�IDDOL\HWOHU�
\DSÕOPDVÕQÕQ�GD�ID\GDOÕ�RODFD÷Õ�DoÕNWÕU��7�UN�0HGHQL�.DQXQX¶QGD�
\HU� DODQ� FLQVL\HW� GH÷LúWLUPH� LOH� LOJLOL� PDGGH� ROGXNoD� D\UÕQWÕOÕ�
ROPDNOD�ELUOLNWH��X\JXODPDGD�\DúDQÕODQ�J�oO�NOHUOH� LOJLOL� WÕS�YH�
KXNXN�PHQVXEX��\HOHULQ�LúELUOL÷L�LOH�ROXúDFDN�\HQL�ELU�HN�G�]HQOH�
PH\H�LKWL\Do�GX\XOGX÷X�DoÕNWÕU�
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ÖZ
.LúLQLQ� VDKLS� ROGX÷X� EL\RORMLN� FLQVL\HWL� LOH� FLQVHO� H\OHPOHUL� YH� WHUFLKOHULQLQ� X\XPOX� ROPDPDVÕ�
KDOLQGH�oHúLWOL�VRUXQODU�RUWD\D�oÕNPDNWDGÕU��'60��¶WH��³FLQVHO�NLPOLN�X\XPVX]OX÷X´�YH\D�³FLQVL\HW�
KRúQXWVX]OX÷X´�RODUDN�LIDGH�HGLOHQ�WÕEEL�WDQÕ��NLúLQLQ�HQ�D]���D\�V�UH�LOH�GHQH\LPOHGL÷L�LIDGH�HWWL÷L�
FLQVHO�NLPOL÷L\OH��GR÷XPGD�EHOLUOHQHQ�FLQVL\HWL�DUDVÕQGD�DoÕN�ELU�X\XPVX]OXN�ROPDVÕGÕU��.LúLOHULQ�
\DúDPÕú�ROGX÷X�EX�X\XPVX]OXN�YH�oDWÕúPD�³WUDQVVHNV�DOLWH´�RODUDN�GD�DGODQGÕUÕOPDNWDGÕU��
hONHPL]GH�� ����� VD\ÕOÕ�7�UN�0HGHQL�.DQXQX¶QXQ�����PDGGHVLQGH� FLQVL\HW� GH÷LúLNOL÷L� LOH� LOJLOL�
G�]HQOHPH� \DSÕOPÕúWÕU�� %X� oDOÕúPDGD��$QDELOLP�'DOÕ� %DúNDQOÕ÷ÕPÕ]D� DGOL�PDNDPODU� YDVÕWDVÕ\OD�
FLQVL\HW�GH÷LúLNOL÷L�DoÕVÕQGDQ�J|QGHULOHQ���ROJX�VXQXODFDN�ROXS�LOJLOL�NDQXQXQ�HNVLNOHULQLQ�WDUWÕúÕO�
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&LQVL\HW�GH÷LúLNOL÷L�V�UHFL�X]XQ�ELU�KD]ÕUOÕN�G|QHPL�JHUHNWLUHQ��VRQ�GHUHFH�]RUOX�YH�NDUPDúÕN�WÕEEL�
P�GDKDOHOHUL�LoLQGH�EDUÕQGÕUDQ��EX�QHGHQOH�NLúLQLQ�WDP�RODUDN�D\GÕQODWÕOPDVÕQÕ�YH�RQDPÕQÕ�JHUHN�
WLUHQ��E�\�N�RUDQGD�JHUL�G|Q�ú�PV�]�ELU�V�UHoWLU��+XNXNL�V�UHFL�EDúODWDELOPHN�LoLQ�JHUHNHQ�DVJDUL�
úDUWODU�� KRUPRQ� WHGDYLVLQH� KDQJL� DúDPDGD� EDúODQPDVÕ� JHUHNWL÷L� YH� WHGDYLQLQ� QH� NDGDU� V�UHFH÷L��
PDKNHPHGHQ�KHUKDQJL�ELU�L]LQ�DOPDGDQ�JHUoHNOHúHQ�FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWÕQÕQ�KXNXNL�DNÕEH�
WLQLQ�QH�RODFD÷Õ��UHVPL�ELU�VD÷OÕN�NXUXOXQD�EDúYXUDUDN�³FLQVL\HW�GH÷LúWLUPH�DPHOL\DWODUÕQÕQ�XVXO�QH�
X\JXQ�RODUDN�\DSÕOGÕ÷ÕQÕ�YH�VRQXoODQGÕ÷ÕQÕ´�EHOLUWHQ�UDSRUGDNL�DPHOL\DWODUGDQ�QHOHULQ�NDVW�HGLOGL÷L��
EX�KXVXVWDNL�WDUWÕúPDOÕ�NRQXODUGDQGÕU��7�UN�0HGHQL�.DQXQX¶QGD�\HU�DODQ�FLQVL\HW�GH÷LúWLUPH�LOH�
LOJLOL�PDGGH�ROGXNoD�D\UÕQWÕOÕ�ROPDNOD�ELUOLNWH�X\JXODPDGD�\DúDQÕODQ�J�oO�NOHUOH�LOJLOL�WÕS�YH�KXNXN�
PHQVXEX��\HOHULQ�LúELUOL÷L�LOH�ROXúDFDN�\HQL�ELU�HN�G�]HQOHPH\H�LKWL\Do�GX\XOGX÷X�DoÕNWÕU�
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SUHIHUHQFHV�� ,Q� WKH� '60���� PHGLFDO� GLDJQRVLV�� UHIHUUHG� WR� DV� �JHQGHU� LGHQWLW\� GLVVRQDQFH�� RU�
�JHQGHU�GLVFRQWHQW´�LQGLFDWHV�D�PLVPDWFK�EHWZHHQ�WKH�VH[XDO�LGHQWLW\�WKDW�DQ�LQGLYLGXDO�H[SHULHQF�
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*HQGHU� UHDVVLJQPHQW� SURFHVV� LV� DQ� LUUHYHUVLEOH� SURFHVV� WKDW� UHTXLUHV� D� SHULRG� RI� SUHSDUDWLRQ��
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|QHP�DU]�HWPHNWHGLU��$NVL�GXUXPGD��KDWDOÕ�NXOODQÕPD�ED÷OÕ�RUJDQ�
ODUÕQ�IL]\RORMLN�LúOHYOHULQGH�JHUL�G|Q�ú��]RU�RODELOHQ�FLGGL�]DUDUODU�
PH\GDQD�JHOHELOHFHNWLU������0HYFXW�úDUWODUÕ�WDúÕ\DQ�YH�EX�GXUXPX�
EHOJHOH\HQ�NLúLOHU��PDKNHPHQLQ�L]QL�GR÷UXOWXVXQGD�WÕEEL�\|QWHP�
OHUH�X\JXQ�FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕQÕ�RODELOHFHNWLU������
&LQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕ� E�\�N� RUDQGD� JHUL� G|Q�ú��
ROPD\DQ�� ELUWDNÕP� ULVNOHUL� LoLQGH� EDUÕQGÕUDQ�� NDUPDúÕN� YH�
]DKPHWOL� LúOHPOHUGLU�� %X� DPHOL\DWODUÕ� JHUoHNOHúWLUHFHN� X]PDQ�
KHNLPOHU� \HWHUOL� RODQDNODUD� VDKLS� ROPDOÕ� YH� NLúLOHULQ� DQDWRPLN�
\DSÕVÕ�� HQGRNULQRORMLN� GXUXPX�� SVLNL\DWULN� GH÷HUOHQGLUPHOHUL��
WDNLS�YH�WHGDYLOHULQL�J|]�|Q�QGH�EXOXQGXUPDOÕGÕU��+HU�W�UO��WÕEEL�
P�GDKDOHGHQ� |QFH� NLúLOHUGHQ� PXWODND� D\GÕQODWÕOPÕú� RQDP�
DOÕQPDOÕGÕU���������

+QV[QaM\� ,MɦQ̫\QZUM� )UMTQaI\TIZÜVLIV� ;WVZI�
AIXÜTIKISTIZ
.DQXQGD�\HU�DOGÕ÷Õ�úHNOL\OH��W�P�DPHOL\DW�YH�WHGDYLOHULQL�ELWLUGLN�
WHQ�VRQUD�NLúLOHU��UHVPL�ELU�VD÷OÕN�NXUXOXúXQD�ELU�GDKD�EDúYXUDUDN�
GXUXPXQXQ� EHOJHOHQPHVLQL� LVWHU�� %X� UDSRUGD�� ³FLQVL\HW�
GH÷LúWLUPH� DPHOL\DWODUÕQÕQ� XVXO�QH� X\JXQ� RODUDN� \DSÕOGÕ÷Õ� YH�
VRQXoODQGÕ÷Õ´� EHOLUWLOPHOLGLU�� .DQXQGD�� FLQVL\HW� GH÷LúWLUPH�
DPHOL\DWODUÕQGDQ�KDQJLVL�\D�GD�KDQJLOHULQLQ�\DSÕOPDVÕ�GXUXPXQ�
GD�� DPHOL\DW� V�UHFLQLQ� VRQXoODQDFD÷ÕQGDQ� LVH�EDKVHGLOPHPLúWLU��
.LúLOHU�EX�UDSRUX�PDKNHPH\H�VXQGXNODUÕQGD��PDKNHPH�WDUDIÕQ�
GDQ� Q�IXV� ND\GÕQÕQ� G�]HOWLOHUHN� FLQVL\HW� GH÷LúLNOL÷LQLQ� Q�IXV�
VLFLOLQH�LúOHQHELOHFH÷LQH�NDUDU�YHULOHELOPHNWHGLU��������

OLGU SUNUMLARI
dDOÕúPDPÕ]GD�� $QDELOLP� 'DOÕ� %DúNDQOÕ÷ÕPÕ]D� DGOL� PDNDPODU�
YDVÕWDVÕ\OD� FLQVL\HW� GH÷LúLNOL÷L� DoÕVÕQGDQ� J|QGHULOHQ� �� ROJX�
VXQXODFDNWÕU��.LúLOHULQ�NLPOLN�ELOJLOHULQH�\HU�YHULOPHPHNOH�ELUOLN�
WH��NLúLOHUGHQ�V|]O��YH�\D]ÕOÕ�RODUDN�D\GÕQODWÕOPÕú�RQDP�DOÕQPÕúWÕU��
2QDP�NDSVDPÕQGD��NLúLVHO�ELOJLOHULQ�JL]OLOL÷L�oHUoHYHVLQGH�ELOLP�
VHO�oDOÕúPD�LoLQ�L]LQ�YHUGLNOHULQH�GDLU�RQDP�GD�\HU�DOPDNWDGÕU��

Olgu 1
<LUPL�DOWÕ�\DúÕQGD��NDGÕQGDQ�HUNH÷H�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�DGOL�
PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� HUNHN�
R\XQFDNODUÕ� LOH� R\QDGÕ÷Õ�� LONRNXO�RUWDRNXO� G|QHPOHULQGH� HUNHN�
JLEL�KLVVHWWL÷L��HUJHQOLN�G|QHPLQGH�NDGÕQODUGDQ�KRúODQGÕ÷ÕQÕ�IDUN�
HWWL÷L�� �QLYHUVLWH\L� ELWLUGLNWHQ� VRQUD� ����� \ÕOÕQGD� ���� \DúÕQGD��
FLQVL\HW� GH÷LúLNOL÷L� DPDFÕ\OD� KXNXNL� V�UHFL� EDúODWWÕ÷Õ�� KXNXNL�
V�UHo� EDúODGÕNWDQ� VRQUD� WUDQVVHNV�HO� \DSÕGD� ROGX÷XQX� DLOHVL\OH�
SD\ODúWÕ÷Õ� YH� DLOHVLQLQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� ����� \ÕOÕQGD� ����
\DúÕQGD�� PDVWHNWRPL� DPHOL\DWÕ� ROGX÷X�� D\QÕ� \ÕO� LoHULVLQGH� ELU�
�QLYHUVLWH� KDVWDQHVL� SVLNL\DWUL� E|O�P�QGH� �� D\OÕN� WDNLELQLQ�
\DSÕOGÕ÷Õ� YH� WDNLSOHUL� VRQXFX� G�]HQOHQHQ� UDSRUOD� PDKNHPH�
WDUDIÕQGDQ�FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕQD�L]LQ�YHULOGL÷L��GDKD�
|QFH�KRUPRQ�NXOODQÕPÕ�ROPD\ÕS�PDKNHPHQLQ�FLQVL\HW�GH÷LúLNOL÷L�
DPHOL\DWODUÕ� ROPD� KXVXVXQGDNL� L]LQ� NDUDUÕQGDQ� VRQUD� KRUPRQ�
NXOODQPD\D�EDúODGÕ÷Õ�YH����D\GÕU�GHYDP�HWWL÷L��EX�]DPDQD�NDGDU�
KHUKDQJL�ELU�HUNHN�SDUWQHULQLQ�ROPDGÕ÷Õ��NLúLQLQ�Q�IXV�ND\GÕQÕQ�
G�]HOWLOHUHN� FLQVL\HW� GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL�
DPDFÕ\OD�DPHOL\DWODUÕQÕ�WDPDPODPD�V�UHFLQGH�ROGX÷X��VRQ�RODUDN�
����������� WDULKLQGH� ODSDURVNRSLN� KLVWHUHNWRPL� YH� VDOSLQJR��
RRIHUHNWRPL�DPHOL\DWÕQÕ�ROGX÷X�DQODúÕOPDNWDGÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]� HOOL� VHNL]� FP�ER\XQGD�� ��� NJ� D÷ÕUOÕ÷ÕQGD�� VL\DK� NÕVD� VDoOÕ�
ROGX÷X��HUNHN�WLSL�NÕOODQPDQÕQ��VDNDO��oHQHGH�ROXúPD\D�EDúODGÕ÷Õ��
PHPH� GRNXVXQXQ� EXOXQPDGÕ÷Õ�� VHV� WRQXQXQ� HUNHNVL�� PLPLN��
GDYUDQÕú� YH� KDUHNHWOHULQLQ� HUNHN� |]HOOLNOHUL\OH� X\XPOX� ROGX÷X��
ODSRURVNRSLN� KLVWHUHNWRPL� YH� VDOSLQJR�RRIHUHNWRPL� DPHOL\DWÕ�
QHGHQL\OH� EDWÕQ� E|OJHVLQGH� DPHOL\DW� NHVL� \HUOHULQLQ� EDQGDMOD�
NDSDWÕOGÕ÷ÕQÕQ� J|U�OG�÷��� JHQLWDO� PXD\HQHVLQGH�� NLúL� JHQLWDO�
FHUUDKL�DPHOL\DWÕQÕ�KHQ�]�ROPDGÕ÷ÕQÕ�YH�JHQLWDO�RUJDQÕQÕQ�NDGÕQ�
J|U�Q�P�QGH�ROGX÷XQX�EHOLUWPLú�ROXS�JHQLWDO�PXD\HQH\L�NDEXO�
HWPHGL÷L��DQODúÕOPÕúWÕU�
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN�EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�
GDKD� |QFH� SVLNL\DWUL� EDúYXUXVX� ROPDGÕ÷Õ�� JHQHO� J|U�Q�P�Q�Q�
VRV\RHNRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ��
ULWPL�� PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ�
ROGX÷X�� DNWLI� VXLVLGDO�KRPLVLGDO� G�ú�QFH� YH� SODQÕ� ROPDGÕ÷Õ�� ��
D\OÕN� WDNLEL� VRQXFX� NLúLQLQ� WUDQVVHNV�HO� \DSÕGD� YH� FLQVL\HW�
GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� ROGX÷XQD� NDUDU�
YHULOGL÷L��DQODúÕOPÕúWÕU�

Olgu 2
2WX]� ELU� \DúÕQGD�� HUNHNWHQ� NDGÕQD� FLQVL\HW� GH÷LúLNOL÷L� LoLQ� DGOL�
PDNDPODUFD� WDUDIÕPÕ]D� \|QOHQGLULOHQ� ROJXQXQ�� ����� \ÕOÕ�$UDOÕN�
D\Õ�LoHULVLQGH�DOÕQDQ�|\N�V�QGH��oRFXNOXN�G|QHPLQGH�NHQGLQL�NÕ]�
JLEL� KLVVHWWL÷L� YH� VDoODUÕQÕQ� NÕYÕUFÕN� YH� X]XQ� ROGX÷X�� HUJHQOLN�
G|QHPLQGH�HUNHNOHUGHQ�KRúODQGÕ÷Õ�YH�HUNHNOHU�LOH�VRV\DO�LOHWLúL�
PLQGH�NHQGLQL� GDKD� UDKDW� KLVVHWWL÷L�� NHQGLQL� NDGÕQ� FLQVL\HWLQGH�
KLVVHWWL÷LQL� IDUN� HWWL÷L� DQGDQ� LWLEDUHQ� DLOHVLQGHQ� X]DNODúWÕ÷Õ��
���������� \ÕOODUÕ� DUDVÕQGD� ������� \DúODUÕ�� GRNWRU� NRQWURO��
ROPDGDQ� HF]DQHGHQ� NHQGL� LPNkQODUÕ\OD� WHPLQ� HGHUHN� KRUPRQ�
NXOODQÕPÕQD� EDúODGÕ÷Õ�� ����� \ÕOÕQGD� ���� \DúÕQGD�� PDPRSODVWL��
�����\ÕOÕQGD� ����\DúÕQGD�� ULQRSODVWL�������\ÕOÕQGD� ����\DúÕQGD��
WHNUDU�PDPRSODVWL�DPHOL\DWODUÕQÕ�ROGX÷X�������\ÕOÕQGD�����\DúÕQ�
GD�� FLQVL\HW� YH� NLPOLN� GH÷LúLPL� LoLQ� UHVPL� LúOHPOHUL� EDúODWWÕ÷Õ��
�����\ÕOÕQGD�����\DúÕQGD��SVLNL\DWUL�WDUDIÕQGDQ�WDNLEH�DOÕQGÕ÷Õ�YH�
EX�V�UHFL�WDPDPODGÕ÷Õ��D\QÕ�\ÕO�VHV�GH÷LúLNOL÷L�DPHOL\DWÕ�ROGX÷X��
�����\ÕOÕ�\D]�D\ODUÕQGD�����\DúÕQGD��V�UHFLQ�X]DPDVÕ�QHGHQL\OH�
\DNÕQ� DUNDGDúÕQÕQ� |QHULVL\OH� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕQÕ�
ROPDN�LoLQ�\XUWGÕúÕQD�JLWWL÷L�YH���D\�ER\XQFD�NDOGÕ÷Õ��RUDGD�NHQGL�
VL\OH�ELU�NH]�SVLNL\DWULN�J|U�úPH�\DSÕOGÕ÷Õ�YH�EX�J|U�úPH�VRQXFX�
KHUKDQJL�ELU�KXNXNVDO�V�UHo�ROPDNVÕ]ÕQ�|]HO�ELU�KDVWDQHGH�JHQLWDO�
FHUUDKL� �SHQHNWRPL�� RUúLHNWRPL�� YDMLQRSODVWL�� NOLWRURSODVWL� YH�
YXOYRSODVWL�� DPHOL\DWODUÕ� \DSÕOGÕ÷Õ�� \DNODúÕN� �� D\GÕU� �.DVÕP�
����¶GHQ�LWLEDUHQ��GRNWRU�NRQWURO�QGH�KRUPRQ�LODFÕ��RUDO�HVWUDGL�
RO��YH�LVPLQL�KDWÕUODPDGÕ÷Õ�YDJLQDO�NUHP�NXOODQGÕ÷Õ��EX�]DPDQD�
NDGDU� KHUKDQJL� ELU� NDGÕQ� SDUWQHUL� ROPDGÕ÷Õ�� FLQVL\HW� YH� NLPOLN�
GH÷LúLPL�V�UHFLQLQ�WDPDPODQGÕ÷Õ��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�\HWPLú�EHú�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD��NDKYHUHQJL�X]XQ�
VDoOÕ�� \�]� J|U�Q�P��� PLPLN�� GDYUDQÕú� YH� KDUHNHWOHULQLQ� NDGÕQ�
|]HOOLNOHUL�LOH�X\XPOX��VHV�WRQXQXQ�NDGÕQVÕ�ROGX÷XQXQ�J|U�OG�÷���
JHQLWDO�PXD\HQHGH��YDMHQ�DoÕNOÕ÷ÕQÕQ�GR÷DO�ROGX÷X��SHQLV�EXOXQ�

���

.ÕOÕQo�2��YH��DUN� $NG�7ÕS�'�����������

WKH� OHJDO�SURFHVV�� DW�ZKDW� VWDJH�KRUPRQH� WKHUDS\� VKRXOG�EHJLQ�
DQG�WKH�GXUDWLRQ�RI�WKH�WUHDWPHQW��WKH�OHJDO�FRQVHTXHQFH�RI�JHQGHU�
UHDVVLJQPHQW� VXUJHU\� FRQGXFWHG� ZLWKRXW� FRXUW� DXWKRUL]DWLRQ��
FODULILFDWLRQ� DERXW� WKH� VXUJHULHV� LQ� WKH� UHSRUW� VWDWLQJ� WKH� ³GXO\�
SHUIRUPDQFH� DQG� FRQFOXVLRQ�RI�JHQGHU� UHDVVLJQPHQW� VXUJHULHV´�
E\�DSSO\LQJ�WR�DQ�RIILFLDO�KHDOWK�FRPPLWWHH��$OWKRXJK�WKH�DUWLFOH�
RQ�JHQGHU�UHDVVLJQPHQW�LQ�7XUNLVK�&LYLO�&RGH�LV�TXLWH�GHWDLOHG��LW�
VHHPV�FOHDU�WKDW�WKHUH�LV�D�QHHG�IRU�D�QHZ�DGGLWLRQDO�UHJXODWLRQ�WR�
EH�IRUPHG�LQ�FROODERUDWLRQ�ZLWK�WKH�PHPEHUV�RI�PHGLFLQH�DQG�ODZ�
UHJDUGLQJ�WKH�FKDOOHQJHV�LQ�SUDFWLFH�

3Ma�?WZL["
*HQGHU�UHDVVLJQPHQW��7UDQVVH[XDOLW\��)RUHQVLF�PHGLFLQH

/ʈ:ʈ̪
&LQVL\HW��HUNHN�YH�NDGÕQ�DUDVÕQGDNL�EL\RORMLN�IDUNOÕOÕ÷Õ��FLQVL\HW�
GH÷LúWLUPH�LVH�ELU�NDGÕQÕQ�HUNH÷H��HUNH÷LQ�LVH�NDGÕQD�G|Q�úPHVLQH�
LPNkQ� WDQÕ\DQ� WÕEEL� P�GDKDOHOHUL� LIDGH� HWPHN� LoLQ� NXOODQÕODQ�
NDYUDPODUGÕU������&LQVHO�NLPOLN��FLQVL\HW�GH÷LúWLUPH�NDYUDPÕ�LOH�
\DNÕQ�LOLúNL�LoLQGH�RODQ�ELU�GL÷HU�NDYUDPGÕU��&LQVHO�NLPOLN��EL\ROR�
MLN�FLQVL\HW��FLQVHOOLN�YH�FLQVHO�WHUFLK��FLQVHO�\|QHOLP��XQVXUODUÕQ�
GDQ�ROXúPDNWDGÕU� �����%L\RORMLN�FLQVL\HW��ELU�NLúLQLQ�HUNHN�YH\D�
NDGÕQ� RODUDN� GR÷PDVÕGÕU�� &LQVHOOLN�� NLúLQLQ� FLQVL\HWLQH� ED÷OÕ�
RODUDN� JHOLúHQ�� KXNXNL� YH� VRV\DO� ER\XWODUÕ� RODQ� YH� DNWLI�
GDYUDQÕúODUOD� JHUoHNOHúWLULOHQ� H\OHPOHUGLU� ����� &LQVHO� WHUFLK�
�\|QHOLP��LVH��ELUH\LQ�FLQVHOOL÷L�YH\D�HURWLN�YH�URPDQWLN�LOJLOHULQL�
KHUKDQJL�ELU�FLQVL\HWH�\|QOHQGLUPHVL�\D�GD�KHUKDQJL�ELU�FLQVL\HW�
WDUDIÕQGDQ�FLQVHO�RODUDN�X\DUÕOPDVÕGÕU��������.LúLQLQ��VDKLS�ROGX÷X�
EL\RORMLN� FLQVL\HWL� LOH� FLQVHO� H\OHPOHUL� YH� WHUFLKOHULQLQ� X\XPOX�
ROPDPDVÕ� KDOLQGH� oHúLWOL� SUREOHPOHU� RUWD\D� oÕNPDNWDGÕU��
'60��¶WH��³FLQVHO�NLPOLN�X\XPVX]OX÷X´�YH\D�³FLQVL\HW�KRúQXW�
VX]OX÷X´�RODUDN�LIDGH�HGLOHQ�WÕEEL�WDQÕ��NLúLQLQ�HQ�D]���D\�V�UH�LOH�
GHQH\LPOHGL÷L�LIDGH�HWWL÷L�FLQVHO�NLPOL÷L\OH��GR÷XPGD�EHOLUOHQHQ�
FLQVL\HWL�DUDVÕQGD�DoÕN�ELU�X\XPVX]OXN�ROPDVÕGÕU��������.LúLOHULQ�
\DúDPÕú� ROGX÷X� EX� X\XPVX]OXN� YH� oDWÕúPD� ³WUDQVVHNV�DOLWH´�
RODUDN�GD�DGODQGÕUÕOPDNWDGÕU���������

mTSMUQbLM�+QV[QaM\�,MɦQ̫QSTQɦQVQV�0]S]SQ�*Wa]\]

+QV[QaM\� ,MɦQ̫QSTQɦQ� ʈbVQ� ʈtQV� *I̫^]ZIKIS� 3Q̫QLM�
/MZMSTQ�̪IZ\TIZ
&LQVL\HW� GH÷LúWLUPH�� NDGÕQÕQ� HUNH÷H� YH\D� HUNH÷LQ� NDGÕQD�
G|Q�úW�U�OPHVLQL� VD÷OD\DQ� WÕEEL� YH� KXNXNL� LúOHPOHUH� YHULOHQ�
LVLPGLU��hONHPL]GH��FLQVL\HW�GH÷LúWLUPH\OH�LOJLOL�\DVDO�G�]HQOHPH�
�����VD\ÕOÕ�7�UN�0HGHQL�.DQXQX��70.�¶QXQ�����PDGGHVLQGH�\HU�
DOPDNWDGÕU�� %X�PDGGH�� FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� YHULOPHVL� LOH�
LOJLOL�GDYD�NRQXVX�YH�FLQVL\HWLQ�Q�IXV�N�W�÷�QGH�QDVÕO�GH÷LúWLUL�
OHFH÷L� úHNOLQGH� LNL\H� D\UÕOPÕúWÕU� ����� %X� E|O�PGH�� FLQVL\HW�
GH÷LúWLUPH� L]QL� LoLQ� DUDQDQ� EDúYXUX� úDUWODUÕ� GHWD\ODUÕ\OD� DoÕNOD�
QDFDNWÕU�

���7�UN�0HGHQL�.DQXQX¶QD�J|UH�L]LQ�LoLQ�EDúYXUDFDN�NLúL�úDKVHQ�
EDúYXUXGD� EXOXQPDOÕGÕU�� .LúLOHU� DNUDEDODUÕ�� DUNDGDúODUÕ� YH\D�
\DVDO� WHPVLOFLOHUL� DUDFÕOÕ÷Õ\OD� EDúYXUXGD� EXOXQDPD\DFDNWÕU��
<DUJÕWD\� +XNXN� *HQHO� .XUXOXQXQ� ����������� WDULK��
������������ (VDV����������� .DUDU� VD\ÕOÕ� LODPÕQGD�� NLúLOHULQ�
LNDPHW�DGUHVLQLQ�EXOXQGX÷X�E|OJHGHNL�$VOL\H�+XNXN�0DKNHP�

HVLQH� EL]]DW� EDúYXUDUDN� ³FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� GDYDVÕ´�
DoDELOHFH÷L��EHOLUWLOPLúWLU�������

���&LQVL\HW�GH÷LúWLUPHN� LVWH\HQ�NLúL� UHúLW�ROPDN��\DQL����\DúÕQÕ�
GROGXUPXú� ROPDN� ]RUXQGDGÕU�� $\UÕFD�� NDQXQ� K�NP�QGH�
EHOLUWLOPHVH� GH� NLúLOHU�� D\ÕUW� HWPH� J�F�Q�Q� YDUOÕ÷ÕQD� VDKLS�
ROPDOÕGÕU�������7DP�HKOL\HWVL]OLOHULQ��D\ÕUW�HWPH�J�F�Q�Q�YDUOÕ÷Õ�
WDPDPÕ\OD�\RN�ROGX÷XQGDQ��FLQVL\HW�GH÷LúWLUPH�V�UHFLQL�EDúODW�
PDODUÕ�P�PN�Q�J|]�NPHPHNWHGLU�

���.LúL��EDúYXUGX÷X�WDULKWH�HYOL�ROPDPDOÕGÕU��%XUDGD�DPDo��HYOLOLN�
GHYDP�HGHUNHQ�NLúLQLQ�FLQVL\HW�GH÷LúLNOL÷LQH�JLWPHVL�GXUXPXQGD�
DLOHYL�\DSÕGD�ROXúDELOHFHN�VRV\DO��SVLNRORMLN�YH�KXNXNL�VRUXQODUÕQ�
|Q�QH� JHoPHN� RODUDN� G�ú�Q�OHELOLU�� 'L÷HU� \DQGDQ� NLúLOHULQ�
EDúYXUX�WDULKLQGHQ�|QFH�HYOL�YH\D�oRFXN�VDKLEL�ROPDVÕ�LVH�PDKNH�
PH\H�EDúYXUPDVÕQD�HQJHO�QLWHOLNWH�GH÷LOGLU������

���.LúL�� WUDQVVHNV�HO�\DSÕGD�ROPDOÕGÕU��7UDQVVHNV�DOLWH�� NLúLOHULQ�
KLVVHWWL÷L� FLQVHO� NLPOLN� LOH� EL\RORMLN� FLQVL\HWL� DUDVÕQGDNL� X\XP��
VX]OXN� RODUDN� WDQÕPODQPDNWDGÕU� ��������� 7UDQVVHNV�HO� \DSÕGDNL�
NLúLOHU� VDKLS� ROGX÷X� FLQVL\HWL� UHGGHGHUHN� GL÷HU� FLQVL\HWLQ�
|]HOOLNOHULQL� EHQLPVHPHNWHGLU� ������ %X� DODQGD�� WUDQVYHVWL�
NDYUDPÕQÕ�DoÕNODPDN�LVWHUL]��7UDQVYHVWL��FLQVHO�KD]�DOPD�DPDFÕ\�
OD�� NDUúÕ� FLQV� JLEL� JL\LQPH� YH� GDYUDQPD� LVWH÷LQGH� EXOXQDQ�
ELUH\OHUH�YHULOHQ�LVLPGLU��%X�ELUH\OHU��EHGHQOHULQGHQ��FLQVL\HWLQ�
GHQ�� KRúQXWVX]� GH÷LOGLU� YH� EX� IDUNOÕOÕN� LOH� WUDQVVHNV�HO� ELUH\��
OHUGHQ�D\UÕOPDNWDGÕU������

���.LúLOHU�� \DVDO�PHY]XDWD�J|UH�ELU�hQLYHUVLWH� \D�GD�(÷LWLP�YH�
$UDúWÕUPD�+DVWDQHVLQGHQ�³NLúLQLQ�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQX�
YH� FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQ�
GX÷XQX� J|VWHUHQ´� UHVPL� VD÷OÕN� NXUXOX� UDSRUXQX� DOPDOÕGÕU��
øoHULVLQGH�5XK�6D÷OÕ÷Õ�YH�+DVWDOÕNODUÕ��hURORML��.DGÕQ�+DVWDOÕNODUÕ�
YH�'R÷XP��3ODVWLN��5HNRQVWU�NWLI�YH�(VWHWLN�&HUUDKL��$GOL�7ÕS�YH�
(QGRNULQRORML� X]PDQODUÕQÕQ� EXODQDELOHFH÷L� ELU� NXUXO� WDUDIÕQGDQ�
NLúLOHU�PHYFXW�WÕEEL�EXOJXODU�YH�NLúLVHO�IDNW|UOHUH�J|UH���D\���\ÕO�
DUDVÕ� V�UH� ER\XQFD�� DUDOÕNOÕ� WDNLSOHUOH� L]OHQHUHN� EX� UDSRUODUÕ�
DODELOPHNWHGLU� ����� 6D÷OÕN� NXUXOX� QLWHOL÷L� WDúÕPD\DQ�� EHOLUWLOHQ�
KDVWDQHOHU�GÕúÕQGDNL�\HUOHUGHQ�DOÕQDQ�YH� WHN�ELU�KHNLPLQ� LP]DVÕ�
EXOXQDQ� UDSRUODU� EX� NDSVDPGD� GH÷HUOHQGLULOPHPHNWHGLU� ������
6D÷OÕN�NXUXOXQGD�EXOXQDQ�KHNLPOHUGH��ELUH\LQ�FLQVL\HW�GH÷LúLNOL÷L�
V�UHFL� KDNNÕQGD� \HWHULQFH� D\GÕQODQGÕ÷ÕQD� YH� EX� D\GÕQODQPD\D�
UÕ]D�J|VWHUGL÷LQH�GDLU�\HWHUOL�NDQDDW�ROXúPDOÕGÕU�����
���0DUW������WDULK�YH�������VD\ÕOÕ�5HVPv�*D]HWH¶GH�\D\ÕPODQDQ��
��� .DVÕP� ����� 7�� ��������� (VDV� YH� ��������� .DUDU� VD\ÕOÕ�
$QD\DVD�0DKNHPHVL�NDUDUÕ�LOH�NDQXQ�PDGGHVLQGH�GDKD�|QFHGHQ�
\HU�DODQ�YH�L]LQ�LoLQ�JHUHNOL�úDUWODUGDQ�ELUL�RODQ�³�UHPH�\HWHQH÷LQ�
GHQ� V�UHNOL� ELoLPGH� \RNVXQ� EXOXQPDVÕ´� LEDUHVL� NDOGÕUÕOPÕúWÕU�
�����

0WZUWV�3]TTIVÜUÜ�^M�+QV[QaM\�,MɦQ̫\QZUM�)UMTQ-
aI\TIZÜ
+HU�QH�NDGDU�NDQXQ�K�NP�QGH�KRUPRQ�NXOODQÕPÕQÕQ�QH�]DPDQ�
EDúODPDVÕ� JHUHNWL÷L� EHOLUWLOPHVH� GH�� SVLNRORMLN� J|]OHPLQ� \HWHUOL�
VHYL\H\H� JHOGL÷LQH� NDQDDW� HGLOPHVL� KDOLQGH�� NLúLOHULQ� KRUPRQ�
WHUDSLVL� LoLQ� (QGRNULQRORML� X]PDQÕQD� VHYN� HGLOPHVL� HQ� X\JXQ�
\DNODúÕP� RODFDNWÕU�� +RUPRQODUÕQ� GRNWRU� NRQWURO�QGH� YHULOPHVL�

PDGÕ÷Õ�� WHVWLVOHULQ�SDOSH�HGLOHPHGL÷L�� DQODúÕOPÕúWÕU��.LúLQLQ�$GOL�
7ÕS�$QDELOLP�'DOÕ� %DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH� WUDQVVHNV�HO�
\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�VD÷OÕ÷Õ�DoÕVÕQ�
GDQ� ]RUXQOX� ROXS� ROPDGÕ÷ÕQÕQ� WHVSLWL� LoLQ� SVLNL\DWUL\H� VHYN�
HGLOGL÷L�� \DSÕODQ� SVLNL\DWULN� PXD\HQHVLQGH�� SVLNRWLN�QHYURWLN�
EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�GDKD�
|QFH�SVLNL\DWUL�EDúYXUXVX�ROPDGÕ÷Õ��JHQHO�J|U�Q�P�Q�Q�VRV\RH�
NRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ�� ULWPL��
PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ� ROGX÷X��
DNWLI�VXLVLGDO�KRPLVLGDO�G�ú�QFH�YH�SODQÕ�ROPDGÕ÷Õ����D\OÕN�WDNLEL�
VRQXFX�NLúLQLQ�WUDQVVHNV�HO�\DSÕGD�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROGX÷XQD�NDUDU�YHULOGL÷L��DQODúÕOPÕúWÕU��

Olgu 3
<LUPL�DOWÕ�\DúÕQGD��NDGÕQGDQ�HUNH÷H�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�DGOL�
PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ�������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� HUNHN�
R\XQFDNODUÕ�LOH�R\QDGÕ÷Õ��N�o�N�\DúODUGDQ�LWLEDUHQ�NHQGLQL�HUNHN�
JLEL� KLVVHWWL÷L�� HUJHQOLN� G|QHPLQGH� IXWERO� LOH� LOJLOHQGL÷L�� �����
\ÕOÕQGD�����\DúÕQGD��DLOHVLQH�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQX�V|\OH�
GL÷L��DLOHVLQLQ�EX�GXUXPXQ�IDUNÕQGD�ROGX÷XQX�EHOLUWWL÷L��DQQHDQ�
QHVL� KDULFLQGHNL� DLOH� ELUH\OHULQLQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� KXNXNL�
V�UHFL� GH� EX� G|QHPGH� EDúODWWÕ÷Õ�� NLPOL÷LQL� |]HOOLNOH� �QLYHUVLWH�
GLSORPDVÕ� DúDPDVÕQGD� VRUXQ� \DúDPDPDN� LoLQ� GH÷LúWLUPHN�
LVWHGL÷L��SVLNL\DWULN�WDNLEL�VRQUDVÕ������\ÕOÕQGD�����\DúÕQGD��DOGÕ÷Õ�
UDSRUOD� PDKNHPH� WDUDIÕQGDQ� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕ�
ROPDVÕQD�L]LQ�YHULOGL÷L��D\QÕ�\ÕO�LoHULVLQGH�KLVWHUHNWRPL�YH�VDOSLQ�
JR�RRIHUHNWRPL� DPHOL\DWODUÕQÕ� ROGX÷X�� PDVWHNWRPL�� VHV� WRQX�
GH÷LúLPL�YH�HVWHWLN�DPDoOÕ� DPHOL\DWODUÕQÕ�KHQ�]�ROPDGÕ÷Õ��SHQLO�
SURWH]�DPHOL\DWÕQÕ�G�ú�QPHGL÷L� �7�UNL\H¶GH�ROPDN� LVWHPHGL÷L���
KRUPRQ�NXOODQPDGÕ÷Õ��ELU�HUNHNOH�GX\JXVDO�YH\D�FLQVHO�ELUOLNWHOLN�
\DúDPDGÕ÷Õ��PXD\HQH�LWLEDUL\OH�KXNXNL�V�UHFLQ�WDPDPÕ\OD�ELWWL÷L��
NLPOLN� GH÷LúLPL� V�UHFLQL� WDPDPODGÕ÷Õ� YH� NLPOL÷LQLQ� LNL� KDIWD�
VRQUD� YHULOHFH÷L�� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕ� WDPDPOD\D�
FD÷ÕQÕ�EHOLUWWL÷L��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�DOWPÕú�VHNL]�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD��VL\DK�NÕVD�VDoOÕ�
ROGX÷X��HUNHN� WLSL�NÕOODQPD�J|U�OPHGL÷L��N�o�N�PHPH�\DSÕVÕQD�
VDKLS�ROGX÷X��PLPLN��GDYUDQÕú�YH�KDUHNHWOHULQLQ�HUNHN�|]HOOLNOH��
UL\OH� X\XPOX� ROGX÷XQXQ� J|U�OG�÷��� JHQLWDO� PXD\HQHVLQGH�� GÕú�
JHQLWDO�RUJDQODUÕQ�NDGÕQ�J|U�Q�P�QGH�ROGX÷X��DPHOL\DW�\HULQLQ�
WHPL]�ROGX÷X��DQODúÕOPÕúWÕU�
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN�EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�
GDKD� |QFH� SVLNL\DWUL� EDúYXUXVX� ROPDGÕ÷Õ�� JHQHO� J|U�Q�P�Q�Q�
VRV\RHNRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ��
ULWPL�� PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ�
ROGX÷X��DNWLI�VXLVLGDO�KRPLVLGDO�G�ú�QFH�YH�SODQÕ�EXOXQPDGÕ÷Õ����
D\OÕN� WDNLEL� VRQXFX� NLúLQLQ� WUDQVVHNV�HO� \DSÕGD� YH� FLQVL\HW�
GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� ROGX÷XQD� NDUDU�
YHULOGL÷L��DQODúÕOPÕúWÕU����

Olgu 4
.ÕUN�VHNL]�\DúÕQGD��HUNHNWHQ�NDGÕQD�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�DGOL�
PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ�������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� R\XQFDN�
EHEHNOHUOH�R\QDGÕ÷Õ��WHPL]OLN�YH�\HPHN�\DSPD\Õ�VHYGL÷L��DQQHVL�
QLQ� NÕ\DIHWOHULQL� JL\GL÷L�� HUJHQOLN� G|QHPLQGH� HUNHNOHUGHQ�
KRúODQGÕ÷ÕQÕ� IDUN� HWWL÷L�� HUJHQOLNWH� PHPH� JHOLúLPLQLQ� ROGX÷X��
Y�FXGXQGD�HUNHN�WLSL�NÕOODQPD�ROPDGÕ÷Õ�������\ÕOÕQGD�����\DúÕQ�
GD��FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕQÕ�RODELOPHN�LoLQ�ELU�KDVWDQ�
H\H� EDúYXUGX÷X�� R� G|QHPGH� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕ�
RODELOPHN� LoLQ� KXNXNL� V�UHo� JHUHNPHGL÷LQL�� IDUNOÕ� EUDQúODUGDQ�
KHNLPOHU� WDUDIÕQGDQ� YHULOHQ� KH\HW� UDSRUX� LOH� EX� DPHOL\DWODUÕQ�
\DSÕODELOPHVLQLQ�P�PN�Q�ROGX÷XQX�EHOLUWWL÷L�YH�DOGÕ÷Õ�UDSRU�LOH�
�����\ÕOÕQGD�����\DúÕQGD��JHQLWDO�FHUUDKL��SHQHNWRPL��RUúLHNWRPL��
YDMLQRSODVWL�� NOLWRURSODVWL� YH� YXOYRSODVWL�� DPHOL\DWODUÕQÕ� ROGX÷X��
PHPH� JHOLúLPL� ROGX÷XQGDQ� PHPH� DPHOL\DWÕ� ROPDGÕ÷Õ�� JHQLWDO�
FHUUDKL�DPHOL\DWODUÕ�VRQUDVÕ�GRNWRU�NRQWURO�QGH���VHQH�ER\XQFD�
������� \Dú�� KRUPRQ� WHGDYLVL� DOGÕ÷Õ�� ����� \ÕOÕQGD� ���� \DúÕQGD��
DLOHVLQH� V�UHoWHQ� EDKVHWWL÷L� IDNDW� DLOHVLQLQ� WUDQVVHNV�HO� \DSÕGD�
ROGX÷XQX�oRFXNOX÷XQGDQ�EHUL�WDKPLQ�HWWL÷LQGHQ�YH�EX�DPHOL\DW�
ODUÕ� ROGX÷XQX� GD� DQODGÕ÷ÕQGDQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� �����
\ÕOÕQGD� ���� \DúÕQGD�� Q�IXV� ND\GÕQÕQ� G�]HOWLOHUHN� FLQVL\HW�
GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL� DPDFÕ\OD� PDKNHPH\H�
EDúYXUXGD�EXOXQGX÷X�IDNDW�\XUWGÕúÕQD�JLWPHVL�YH�ELU�V�UH�RUDGD�
\DúDPDVÕ�QHGHQL\OH�V�UHFH�GHYDP�HGHPHGL÷L��KHUKDQJL�ELU�NDGÕQ�
SDUWQHUL� ROPDGÕ÷Õ�� NLúLQLQ� Q�IXV� ND\GÕQÕQ� G�]HOWLOHUHN� FLQVL\HW�
GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL� DPDFÕ\OD� PDKNHPH\H�
EDúYXUXGD�EXOXQGX÷X�YH�WDUDIÕPÕ]D�\|QOHQGLULOGL÷L��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�\HWPLú�LNL�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD�ROGX÷X��VDoODUÕQÕQ�
X]XQ�YH�VDUÕ��PHPH�\DSÕVÕ��\�]�J|U�Q�P���PLPLN��GDYUDQÕú� LOH�
KDUHNHWOHULQLQ�NDGÕQ�|]HOOLNOHUL�LOH�X\XPOX�L]OHQGL÷L��VHV�WRQXQXQ�
HUNH÷H�J|UH�LQFH��NDGÕQD�J|UH�ELUD]�NDOÕQ�ROGX÷XQXQ�J|U�OG�÷���
GÕú� JHQLWDO� PXD\HQHGH�� WHVWLV� YH� SHQLV� L]OHQPHGL÷L�� YXOYD� YH�
YDMHQLQ�GR÷DO�L]OHQGL÷L�DQODúÕOPÕúWÕU��
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN� EXOJX� VDSWDQPDGÕ÷Õ�� SVLNL\DWULN� LODo� UDSRUX� EXOXQPDGÕ÷Õ��
JHQHO�J|U�Q�P�Q�Q�VRV\RHNRQRPLN�GXUXPX�LOH�X\XPOX�EXOXQ�
GX÷X��NRQXúPD�KÕ]Õ��ULWPL��PLNWDUÕQÕQ�QRUPDO��G�ú�QFH�\DSÕVÕ�YH�
EHOOH÷LQ� ROD÷DQ� ROGX÷X�� DNWLI� VXLVLGDO�KRPLVLGDO� G�ú�QFH� YH\D�
SODQÕ� ROPDGÕ÷Õ�� ����������� WDULKLQGHNL� PXD\HQHVL� LWLEDUL\OH� ��
D\OÕN�WDNLEH�DOÕQGÕ÷Õ��DQODúÕOPÕúWÕU�

<):<1̪5)
hONHPL]GH�FLQVL\HW�GH÷LúLPL�LoLQ�DGOL�PDNDPODUD�EDúYXUDQ�ELUH\�
VD\ÕVÕ�J�Q�JHoWLNoH�DUWPDNWDGÕU�������&LQVL\HW�GH÷LúLNOL÷L�V�UHFL�
X]XQ�ELU�KD]ÕUOÕN�G|QHPL�JHUHNWLUHQ��VRQ�GHUHFH�]RUOX�YH�NDUPDúÕN�
WÕEEL� P�GDKDOHOHUL� LoLQGH� EDUÕQGÕUDQ�� EX� QHGHQOH� NLúLQLQ� WDP�
RODUDN�D\GÕQODWÕOPDVÕQÕ�YH�RQDPÕQÕ�JHUHNWLUHQ��E�\�N�RUDQGD�JHUL�
G|Q�ú�PV�]� ELU� V�UHoWLU�� hONHPL]GH�� ����� VD\ÕOÕ� 70.¶QÕQ�
PDGGH��P������K�NP��LOH�FLQVL\HW�GH÷LúLNOL÷L�LOH�LOJLOL�G�]HQOHPH�
\DSÕOPÕúWÕU��<�U�UO�NWH�RODQ�70.�P�����K�NP���NRQX\X�JHQHO�
KDWODUÕ\OD� G�]HQOHPLú� ROXS� oDOÕúPDPÕ]GD� NDQXQ� PDGGHVLQLQ�

\HWHUVL]� NDOGÕ÷Õ� NRQXODU� WDUWÕúÕODFDN� YH� o|]�P�|QHULOHUL� VXQXOD�
FDNWÕU��70.�P����¶D�J|UH�FLQVL\HW�GH÷LúWLUPH�V�UHFLQLQ�DúDPDODUÕ�
ùHNLO��¶GH�YHULOPLúWLU�

ùHNLO����70.�PDGGH���¶D�J|UH�FLQVL\HW�GH÷LúWLUPH�V�UHFL�DúDPDODUÕ

.DQXQGD��NLúLOHULQ�WUDQVVHNV�HO�\DSÕGD�ROXS�FLQVL\HW�GH÷LúLNOL÷L�
QLQ�UXK�VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROGX÷XQX�ELU�hQLYHUVLWH�\D�GD�
(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVLQGHQ�DOGÕNODUÕ�UHVPL�VD÷OÕN�NXUXOX�
UDSRUX\OD� EHOJHOHPHVL� JHUHNWL÷L�� G�]HQOHQPLúWLU��$QFDN� UDSRUX�
YHUHFHN� NXUXOXQ� NDo� KHNLPGHQ� YH� KDQJL� X]PDQOÕN� GDOODUÕQGDQ�
ROXúDFD÷Õ� G�]HQOHQPHPLúWLU�� %X� NRQXGD� KkNLPH� WDQÕQDQ� WDNGLU�
KDNNÕ�IDUNOÕ�X\JXODPDODUÕQ�RUWD\D�oÕNPDVÕQD�QHGHQ�ROPDNWDGÕU��
.DQXQXQ�LOJLOL�PDGGHVLQGH��KRUPRQ�WHGDYLVLQH�QH�]DPDQ�EDúODQ�
PDVÕ�JHUHNWL÷L��WHGDYLQLQ�QDVÕO�LOHUOH\HFH÷L�YH�QH�NDGDU�V�UHFH÷L�
KXVXVODUÕ� G�]HQOHQPHPLúWLU�� dDOÕúPDPÕ]GDNL� ROJXODUGD� KRUPRQ�
NXOODQÕPÕ�YH�]DPDQODUÕ�DUDVÕQGD�IDUNOÕOÕNODU�J|U�OPHNWHGLU��2OJX�
�¶LQ�FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕ�ROPDN�LoLQ�DOGÕ÷Õ�PDKNHPH�
L]LQ� NDUDUÕQGDQ� VRQUD� GRNWRU� NRQWURO�QGH�� ROJX� �¶QLQ� KXNXNL�
V�UHFL� EDúODWPDVÕQGDQ� \DNODúÕN� �� \ÕO� |QFH� GRNWRU� NRQWURO��
ROPDGDQ�DUNDGDúODUÕQÕQ�|QHULVL\OH�HF]DQHGHQ�NHQGL�LPNkQODUÕ\OD�
WHPLQ�HGHUHN��ROJX��¶�Q�LVH�JHQLWDO�E|OJH�DPHOL\DWODUÕQGDQ�VRQUD�
�� VHQH� ER\XQFD� GRNWRU� NRQWURO�QGH� KRUPRQ� NXOODQGÕNODUÕ�
J|U�OP�úW�U��2OJX��¶�Q�LVH��FLQVL\HW�YH�NLPOLN�GH÷LúLPL�KXNXNL�
V�UHFLQLQ� WDPDPODQGÕ÷Õ� KDOGH� KHQ�]� KRUPRQ� NXOODQPDGÕ÷Õ�
DQODúÕOPÕúWÕU�� .HVNLQ� YH� DUN�¶ODUÕ� SVLNRVRV\DO� GH÷HUOHQGLUPH�
\DSÕOGÕNWDQ� VRQUD�� WÕEEL� YH� UXKVDO� ELU� NRQWUHQGLNDV\RQ� \RNVD�
KRUPRQ� WHGDYLVLQH� EDúODQDELOHFH÷LQL�� EHOLUWPLúWLU� ������ +DUU\�
%HQMDPLQ� 8OXVODUDUDVÕ� &LQVL\HW� 'LVIRULVL� 'HUQH÷L¶QLQ� �����

\ÕOÕQGD�\D\ÕQODQDQ����YHUVL\RQXQGD�³FLQVL\HW�NLPOL÷L�ER]XNOX÷X´�
WDQÕVÕ�NRQXOGXNWDQ�VRQUD��KRUPRQ�WHGDYLVLQH�EDúODQPDGDQ�|QFH���
D\OÕN�� FHUUDKL�|QFHVL�GH����D\OÕN�NHVLQWLVL]� WDP�]DPDQOÕ�JHUoHN�
\DúDP�GHQH\LPL�X\JXODQPDVÕ�������\ÕOÕQGD�\D\ÕQODQDQ����YHUVL\�
RQXQGD�LVH�EX�|Oo�W�\HULQH�VDGHFH�PHWRLGRSODVWL�YH\D�IDOORSODVWL��
YDMLQRSODVWL� DPHOL\DWODUÕ� |QFHVL� KRUPRQ� WHGDYLVL� LOH� ELUOLNWH� ���
D\OÕN� FLQVHO� NLPOLNOH� X\XPOX� FLQVHO� UROGH� \DúDQPDVÕ� |Oo�W��
JHWLULOPLúWLU����������
dDOÕúPDPÕ]GD� \XUWGÕúÕQD� JLGHUHN� FLQVL\HW� GH÷LúWLUPH� DPHOL\DW�
ODUÕQÕ� RODQ� ROJX� �¶GH� J|U�OHQ�� PDKNHPHGHQ� KHUKDQJL� ELU� L]LQ�
DOPDGDQ� JHUoHNOHúHQ� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWÕQÕQ� KXNXNL�
DNÕEHWLQLQ� QH� RODFD÷Õ�� IDUNOÕ� ELU� �ONHGH� DPHOL\DW� RODQ� ELUH\LQ�
FLQVL\HWLQLQ� Q�IXV� N�W�÷�QGH� GH÷LúWLULOPHVLQL� WDOHS� HWWL÷LQGH�
PDKNHPHFH� QDVÕO� ELU� \RO� L]OHQPHVL� JHUHNWL÷L� KXVXVODUÕ�
J�Q�P�]GH� KDOHQ� WDUWÕúÕOPDNWDGÕU�� 7�UN� 0HGHQL� .DQXQX¶QD�
FLQVL\HW�GH÷LúLNOL÷L�NDYUDPÕ�JLUPHGHQ�|QFH��<DUJÕWD\�WDUDIÕQGDQ�
YHULOHQ� NDUDUODUGD�� ELU� úHNLOGH� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWÕ�
JHoLUHQ� NLúLQLQ� Q�IXV� VLFLOLQGH� IDUNOÕ� J|U�QHQ� FLQVL\HWLQLQ�
GH÷LúWLULOPHVL� NDEXO� HGLOPHPLú�� DQFDN� WHGDYL� DPDoOÕ� YH� GL÷HU�
DPDoODUOD� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕQÕQ� ELUELULQGHQ�
D\UÕOPDVÕ�JHUHNWL÷L��ELOGLULOPLúWLU������������������WDULKLQGH������
VD\ÕOÕ� .DQXQ� LOH� HNOHQHQ� PDGGH� LOH� FLQVL\HW� GH÷LúLNOL÷L� 7�UN�
+XNXNX¶QD� JLUPLúWLU�� <DSÕODQ� G�]HQOHPHGH�� GR÷XPGDQ� VRQUD�
PH\GDQD�JHOHQ�FLQVL\HW�GH÷LúLNOL÷LQLQ�DVJDUv�VD÷OÕN�NXUXOX�UDSRUX�
LOH�EHOJHOHQGLULOPHVL�KkOLQGH��Q�IXV�VLFLOLQGH�JHUHNOL�G�]HOWPHQLQ�
\DSÕODFD÷Õ�EHOLUWLOPLú�ROXS�FLQVL\HW�GH÷LúLNOL÷LQLQ�KDQJL�úDUWODUGD�
YH�KDQJL�DPDoODUOD�\DSÕODFD÷Õ�LVH�G�]HQOHQPHPLúWLU��%X�GXUXP��
FLQVL\HW�GH÷LúLNOL÷LQLQ�KLoELU�|Q�úDUWD�ED÷ODQPDPDVÕQD�YH�NLúLQLQ�
NH\ILQH�J|UH�\DSWÕUDFD÷Õ�FLQVL\HW�GH÷LúLNOLNOHULQH�GH�L]LQ�YHULOPH�
VLQH�QHGHQ�ROPXú��PDKNHPHOHUL�RQD\�PDNDPÕ�KkOLQH�JHWLUPLúWLU�
������70.¶QÕQ�\�U�UO�÷H�JLUPHVLQGHQ�VRQUD��L]LQ�NDUDUÕ�DOPDGDQ�
FLQVL\HW� GH÷LúWLUPH� DPHOL\DWÕ� JHoLUHQ� YH� Q�IXV� ND\GÕQGDNL�
FLQVL\HWLQL� YH� DGÕQÕ� GH÷LúWLUPHN� LVWH\HQ� NLúL� WDUDIÕQGDQ� DoÕODQ�
GDYDGD� \HUHO� PDKNHPHFH� YHULOHQ� NDUDUÕQ� WHP\L]� LQFHOHPHVLQL�
\DSDQ�<DUJÕWD\�� WDOHELQ� HVDVHQ� 70.� PDGGH� ���IÕNUD� ,� K�NP��
JHUH÷LQFH� FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� LVWHPLQL� GH� LoHUGL÷LQL�
EHOLUWHUHN�� GDYDFÕQÕQ� WUDQVVHNV�HO� \DSÕGD� ROXS� ROPDGÕ÷ÕQÕQ��
FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQXS�
EXOXQPDGÕ÷ÕQÕQ�ELU�hQLYHUVLWH�YH\D�(÷LWLP�YH�$UDúWÕUPD�+DVWD�
QHVLQGHQ� DOÕQDFDN� UDSRUOD� VDSWDQPDVÕQGDQ� VRQUD� L]LQ� LVWH÷L�
NRQXVXQGD� ELU� NDUDU� YHULOPHVL� JHUHNWL÷LQH� LúDUHW� HWPLúWLU� ������
'RNWULQGH� VDYXQXODQ� IDUNOÕ� ELU� J|U�úH� J|UH�� L]LQ� DOPDNVÕ]ÕQ�
DPHOL\DW� JHoLUHQ� NLúLOHULQ� EDúYXUXODUÕ� �]HULQH� 70.� PDGGH�
���IÕNUD� ,� K�NP�QGH� DUDQÕODQ� úDUWODUÕQ� YDUOÕ÷Õ� VDSWDQGÕ÷ÕQGD��
Q�IXV�VLFLOLQGH�JHUHNOL�G�]HOWPHQLQ�\DSÕOPDVÕQD�NDUDU�YHULOPHVL�
QLQ� X\JXQ� RODFD÷ÕGÕU� ������ � .DQXQGD� \HU� DOGÕ÷Õ� úHNOL\OH� W�P�
DPHOL\DW�YH�WHGDYLOHULQL�ELWLUGLNWHQ�VRQUD�NLúLOHU��UHVPL�ELU�VD÷OÕN�
NXUXOXúXQD� ELU� GDKD� EDúYXUDUDN� ³FLQVL\HW� GH÷LúWLUPH� DPHOL\DW�
ODUÕQÕQ� XVXO�QH� X\JXQ� RODUDN� \DSÕOGÕ÷ÕQÕ� YH� VRQXoODQGÕ÷ÕQÕ´�
EHOLUWHQ�UDSRU�DOPDOÕGÕU��.DQXQGD��FLQVL\HW�GH÷LúWLUPH�DPHOL\DW�
ODUÕQGDQ�KDQJLVL�\D�GD�KDQJLOHULQLQ�\DSÕOPDVÕ�GXUXPXQGD�DPHOL�
\DW� V�UHFLQLQ� VRQXoODQDFD÷ÕQGDQ� LVH� EDKVHGLOPHPLúWLU�� <HUHO�
PDKNHPHQLQ� GDYDFÕQÕQ� Q�IXV� ND\GÕQGD� FLQVL\HW� YH� NLPOLN�
GH÷LúLPL� LVWHGL÷LQL�HUNHN�GÕú�JHQLWDO�RUJDQODUÕQD�VDKLS�ROPDGÕ÷Õ�
JHUHNoHVL\OH� UHGGHWPLú� ROGX÷X� ELU� ROJXGD�� <DUJÕWD\� \DSÕODQ�
DPHOL\DWODUÕQ�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�\HWHUOL�ROPDGÕ÷ÕQD��SODVWLN�
FHUUDKL�X]PDQÕQGDQ�DOÕQDQ�UDSRUGD�³GDYDFÕQÕQ�NDGÕQ�FLQVL\HWLQ�

GHQ� HUNHN� FLQVL\HWH� JHoHELOPHVL� LoLQ� JHUHNOL� DPHOL\DWODUGDQ�
ELULQFLVLQL�ROGX÷X��FLQVL\HW�GH÷LúLPLQLQ�LNLQFL�DúDPD�DPHOL\DWÕQÕQ�
KDVWD\D� HUNHN� FLQVHO� RUJDQÕQÕQ� WDNÕOPDVÕ� ROGX÷X�� EXQXQ� WÕEEL�
DoÕGDQ� P�PN�Q� ROGX÷X´� EHOLUWLOGL÷LQGHQ� NLúL\H� DPHOL\DWODUÕQ�
LNLQFL� DúDPDVÕQÕQ� WÕEEL� \|QWHPOHUH� X\JXQ� RODUDN� \DSÕOPDVÕ� YH�
EXQX� ³UHVPL� VD÷OÕN� NXUXOX� UDSRUX´� LOH� EHOJHOHPHVL� LoLQ� LPNkQ�
WDQÕQPDVÕ�� EX� QHGHQOH� \HUHO�PDKNHPHQLQ� YHUGL÷L� UHG� NDUDUÕQÕQ�
ER]XOPDVÕQD�NDUDU�YHUPLúWLU�������(UNHN�FLQVHO�RUJDQÕ�WDNÕOPDGDQ�
Q�IXV�ND\GÕQGD�FLQVL\HW�YH�NLPOLN�GH÷LúLPL�PDKNHPH�WDUDIÕQGDQ�
RQD\ODQDQ� WUDQVVHNV�HO� HUNHN� ROJXPX]GD� YH� VDKDGDNL� ELUoRN�
X\JXODPDGD�LVH�EX�GXUXP�IDUNOÕOÕN�J|VWHUPHNWHGLU��$YUXSD�%LUOL÷L�
�ONHOHULQGH�� FLQVL\HW� GH÷LúLNOL÷L� V�UHoOHULQGH� IDUNOÕ� X\JXODPDODU�
J|U�OPHNWHGLU�� 0DOWD�� øUODQGD�� %HOoLND�� 'DQLPDUND�� +ROODQGD��
/�NVHPEXUJ��1RUYHo�YH�3RUWHNL]¶GH�NLúLOHUH�NHQGL�NDGHULQL�WD\LQ�
HWPH�KDNNÕ�WDQÕQPÕú�YH�KHUKDQJL�ELU�WÕEEL�V�UHo�JHoLUPH��DPHOL�
\DW��KRUPRQ�NXOODQÕPÕ�JLEL��YH\D�NLúLQLQ� WUDQVVHNV�HO�ROGX÷XQD�
LOLúNLQ�WÕEEL�ELU� WDQÕQÕQ�NRQXOPDVÕ�]RUXQOX�WXWXOPDPÕúWÕU��0DFD�
ULVWDQ�YH�øQJLOWHUH¶GH��WHUFLK�HGLOHQ�FLQVL\HWLQ�PDKNHPHFH�NDEXO�
HGLOPHVL� LoLQ� KHUKDQJL� ELU� DPHOL\DW� YH\D� KRUPRQ� WHGDYLVL� úDUWÕ�
DUDQPDPÕúWÕU� DQFDN� EX� �ONHOHUGH� GL÷HUOHULQGHQ� IDUNOÕ� RODUDN��
NLúLOHULQ�ELU�KHNLP�\D�GD�NOLQLN�DODQÕQGD�X]PDQ�SVLNRORJ�NDUúÕVÕQ�
GD� FLQVL\HW� GLVIRULVLQLQ� RUWD\D� NR\PDVÕ� LVWHQPLúWLU�� $OPDQ\D��
0DFDULVWDQ�� ø]ODQGD�� øWDO\D�� 3RORQ\D�� 6ORYHQ\D�� øVSDQ\D� YH�
øVYHo¶GH�ELUH\OHULQ�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQD�GDLU�NRQXOPXú�
WÕEEL�WDQÕQÕQ�YDUOÕ÷Õ�\HWHUOL�J|U�OP�ú��ELUH\OHU�DPHOL\DWD�]RUODQ�
PDPÕúWÕU�� %X� �ONHOHUGHQ� ED]ÕODUÕQGD� ELU� FHUUDKL�P�GDKDOH� úDUWÕ�
DUDQPDVD� GD� NLúLOHULQ� EHOLUOL� V�UHOHUOH� KRUPRQ� WHGDYLVL� J|UP�ú�
ROPDVÕ� úDUWÕ� DUDQPÕúWÕU�� 1LVSHWHQ� GDKD� NDWÕ� \DNODúÕP� J|VWHUHQ�
/HWRQ\D��5RPDQ\D��6ORYDN\D��*�QH\�.ÕEUÕV�YH�dHN�&XPKXUL\HWL�
JLEL�ED]Õ��ONHOHUGH�LVH�NLúLOHU��FLQVL\HW�GH÷LúWLUHELOPHN�LoLQ�FHUUDKL�
DPHOL\DWODUD� PHFEXU� EÕUDNÕOPÕúWÕU�� $UQDYXWOXN�� $]HUED\FDQ��
0DNHGRQ\D� YH� .RVRYD� JLEL� VÕQÕUOÕ� VD\ÕGDNL� �ONHOHUGH� LVH�
WUDQVVHNV�HO�ELUH\OHULQ�NLPOLNOHULQGHNL�FLQVL\HWOHULQL�GH÷LúWLUPHO�
HULQH� L]LQ� YHULOPHPHNWHGLU�� %Hú�$YUXSD� �ONHVLQGH� LVH� �%XOJDU�
LVWDQ��.ÕEUÕV��/HWRQ\D��/LWYDQ\D�YH�/LKWHQúWD\Q��úDúÕUWÕFÕ�úHNLOGH�
FLQVL\HW�GH÷LúLNOL÷L�LOH�LOJLOL�KD]ÕUODQPÕú�\DVDO�G�]HQOHPH�PHYFXW�
GH÷LOGLU�����������
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��� +DVWDQHOHUGH� J|U�OHQ� IDUNOÕ� X\JXODPDODUÕQ� |Q�QH� JHoPHN��
NLúLOHULQ�WDNLS�YH�WHGDYLOHULQLQ�GDKD�VD÷OÕNOÕ�úHNLOGH�\�U�W�OPHVL�
DPDFÕ\OD�� ³FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX�
ROGX÷XQX´� EHOLUWHQ� VD÷OÕN� UDSRUODUÕQÕ� G�]HQOH\HFHN� NXUXOXQ�
LoHULVLQGH�5XK�6D÷OÕ÷Õ�YH�+DVWDOÕNODUÕ��hURORML��.DGÕQ�+DVWDOÕNODUÕ�
YH�'R÷XP��3ODVWLN��5HNRQVWU�NWLI�YH�(VWHWLN�&HUUDKL��$GOL�7ÕS�YH�
(QGRNULQRORML�X]PDQODUÕQÕQ�EXOXQPDVÕ�

��� <DQOÕú� YH\D� KDWDOÕ� KRUPRQ� NXOODQÕPÕQD� ED÷OÕ� ROXúDELOHFHN�
IL]LNVHO�� SVLNRVRV\DO� YH� EL\RORMLN� HWNLOHULQ� YH� PD÷GXUL\HWOHULQ�
|QOHQPHVL� DPDFÕ\OD� SVLNRORMLN� J|]OHPLQLQ� \HWHUOL� VHYL\H\H�
JHOGL÷LQH� NDQDDW� HGLOPHVL� KDOLQGH�� HQ� NÕVD� V�UHGH� NLúLOHULQ�
KRUPRQ�WHGDYLVL�LoLQ�(QGRNULQRORML�X]PDQÕQD�VHYN�HGLOPHVL�YH�EX�
KRUPRQODUÕ�GRNWRU�NRQWURO�QGH�NXOODQPDVÕ��

��� ø]LQ�NDUDUÕ� DOPDGDQ�FLQVL\HW�GH÷LúWLUPH�DPHOL\DWÕ�JHoLUHQ�YH�
Q�IXV�ND\GÕQGDNL�FLQVL\HWLQL�YH�DGÕQÕ�GH÷LúWLUPHN�LVWH\HQ�NLúLOH�
ULQ�� L]LQ� LoLQ� JHUHNOL� úDUWODUÕ� VD÷ODPDVÕ�� \DSÕODQ� DPHOL\DWODUÕQ�
FLQVL\HW� GH÷LúLNOL÷L� DoÕVÕQGDQ� X\JXQ� ROXS� ROPDGÕ÷ÕQÕQ� X]PDQ�
KHNLPOHUFH�GH÷HUOHQGLULOPHVL��NLúLOHULQ�SVLNL\DWUL�X]PDQÕ�WDUDIÕQ�
GDQ� WDNLS� HGLOHUHN� WUDQVVHNV�HO� \DSÕGD� ROXS� ROPDGÕ÷ÕQÕQ� YH�
FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQXS�
EXOXQPDGÕ÷ÕQÕQ�ELU�hQLYHUVLWH�YH\D�(÷LWLP�YH�$UDúWÕUPD�+DVWD�
QHVLQGHQ� DOÕQDFDN� UDSRUOD� VDSWDQPDVÕQGDQ� VRQUD� LVWHNOHULQLQ�
\HULQH�JHWLULOPHVL��

��� +DQJL� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕQ� \DSÕOPDVÕ� KDOLQGH�
V�UHFLQ� VRQXoODQDFD÷Õ� NDQXQGD� DoÕNoD� EHOLUWLOPHGL÷LQGHQ��
ROXúDELOHFHN�PD÷GXUL\HW�YH�IDUNOÕ�X\JXODPDODUÕQ�|Q�QH�JHoPHN�
LoLQ��DODQÕQGD�X]PDQ�KHNLPOHUGHQ�J|U�ú�DOÕQDUDN�KDQJL�FLQVL\HW�
GH÷LúWLUPH� DPHOL\DWODUÕQÕQ� \DSÕOPDVÕ� KDOLQGH� V�UHFLQ� VRQXoOD�
QDFD÷ÕQÕQ�WHVSLW�HGLOPHVL�KXVXVODUÕQÕQ��PHYFXW�NDQXQL�G�]HQOHP�
HOHUH�HN�PDGGHOHU�JHWLULOHUHN�YH\D�\HQL�\DSÕODFDN�NDQXQL�G�]HQOH�
PHOHUOH�DoÕNoD�LIDGH�HGLOPHVL�NDQDDWLQGH\L]�

6RQXo�RODUDN��NRQXQXQ�KDVVDVL\HWL�GH�J|]�|Q�QGH�EXOXQGXUXODUDN�
WÕS� PHQVXSODUÕQÕQ� NRQX� KDNNÕQGDNL� KXNXNL� ELOJL� G�]H\OHULQLQ�
DUWPDVÕ� JHUHNPHNWHGLU� YH� EX� oDOÕúPDGDNL� DPDoODUGDQ� ELUL� GH�
EXGXU��$\UÕFD�\DUJÕ�V�UHFLQLQ�X]DPDVÕQÕQ�|Q�QH�JHoLOPHVL�YH�EX�
ELUH\OHULQ�NRQX�KDNNÕQGDNL�ELOJL�G�]H\OHULQL�DUWÕUDFDN�IDDOL\HWOHU�
\DSÕOPDVÕQÕQ�GD�ID\GDOÕ�RODFD÷Õ�DoÕNWÕU��7�UN�0HGHQL�.DQXQX¶QGD�
\HU� DODQ� FLQVL\HW� GH÷LúWLUPH� LOH� LOJLOL� PDGGH� ROGXNoD� D\UÕQWÕOÕ�
ROPDNOD�ELUOLNWH��X\JXODPDGD�\DúDQÕODQ�J�oO�NOHUOH� LOJLOL� WÕS�YH�
KXNXN�PHQVXEX��\HOHULQ�LúELUOL÷L�LOH�ROXúDFDN�\HQL�ELU�HN�G�]HQOH�
PH\H�LKWL\Do�GX\XOGX÷X�DoÕNWÕU�

(WLN�.RPLWH�2QD\Õ��
%X�DUDúWÕUPD��LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWLND�
ODUD� YH� +HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQGXU� YH�$NGHQL]�
hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� .OLQLN� $UDúWÕUPDODU� (WLN� .XUXOX�
WDUDIÕQGDQ� RQD\ODQPÕúWÕU� ������������ WDULK�� .$(.���� VD\ÕOÕ�
NDUDU��

+DVWD�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNOD��
UDV\RQXQD�J|UH�SURVHG�UOHUGHQ�|QFH�\D]ÕOÕ�ELOJLOHQGLULOPLú�RQDP�
DOÕQPÕúWÕU�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN�
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU�



ÖZ
.LúLQLQ� VDKLS� ROGX÷X� EL\RORMLN� FLQVL\HWL� LOH� FLQVHO� H\OHPOHUL� YH� WHUFLKOHULQLQ� X\XPOX� ROPDPDVÕ�
KDOLQGH�oHúLWOL�VRUXQODU�RUWD\D�oÕNPDNWDGÕU��'60��¶WH��³FLQVHO�NLPOLN�X\XPVX]OX÷X´�YH\D�³FLQVL\HW�
KRúQXWVX]OX÷X´�RODUDN�LIDGH�HGLOHQ�WÕEEL�WDQÕ��NLúLQLQ�HQ�D]���D\�V�UH�LOH�GHQH\LPOHGL÷L�LIDGH�HWWL÷L�
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WHQ�VRQUD�NLúLOHU��UHVPL�ELU�VD÷OÕN�NXUXOXúXQD�ELU�GDKD�EDúYXUDUDN�
GXUXPXQXQ� EHOJHOHQPHVLQL� LVWHU�� %X� UDSRUGD�� ³FLQVL\HW�
GH÷LúWLUPH� DPHOL\DWODUÕQÕQ� XVXO�QH� X\JXQ� RODUDN� \DSÕOGÕ÷Õ� YH�
VRQXoODQGÕ÷Õ´� EHOLUWLOPHOLGLU�� .DQXQGD�� FLQVL\HW� GH÷LúWLUPH�
DPHOL\DWODUÕQGDQ�KDQJLVL�\D�GD�KDQJLOHULQLQ�\DSÕOPDVÕ�GXUXPXQ�
GD�� DPHOL\DW� V�UHFLQLQ� VRQXoODQDFD÷ÕQGDQ� LVH�EDKVHGLOPHPLúWLU��
.LúLOHU�EX�UDSRUX�PDKNHPH\H�VXQGXNODUÕQGD��PDKNHPH�WDUDIÕQ�
GDQ� Q�IXV� ND\GÕQÕQ� G�]HOWLOHUHN� FLQVL\HW� GH÷LúLNOL÷LQLQ� Q�IXV�
VLFLOLQH�LúOHQHELOHFH÷LQH�NDUDU�YHULOHELOPHNWHGLU��������
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Olgu 1
<LUPL�DOWÕ�\DúÕQGD��NDGÕQGDQ�HUNH÷H�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�DGOL�
PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� HUNHN�
R\XQFDNODUÕ� LOH� R\QDGÕ÷Õ�� LONRNXO�RUWDRNXO� G|QHPOHULQGH� HUNHN�
JLEL�KLVVHWWL÷L��HUJHQOLN�G|QHPLQGH�NDGÕQODUGDQ�KRúODQGÕ÷ÕQÕ�IDUN�
HWWL÷L�� �QLYHUVLWH\L� ELWLUGLNWHQ� VRQUD� ����� \ÕOÕQGD� ���� \DúÕQGD��
FLQVL\HW� GH÷LúLNOL÷L� DPDFÕ\OD� KXNXNL� V�UHFL� EDúODWWÕ÷Õ�� KXNXNL�
V�UHo� EDúODGÕNWDQ� VRQUD� WUDQVVHNV�HO� \DSÕGD� ROGX÷XQX� DLOHVL\OH�
SD\ODúWÕ÷Õ� YH� DLOHVLQLQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� ����� \ÕOÕQGD� ����
\DúÕQGD�� PDVWHNWRPL� DPHOL\DWÕ� ROGX÷X�� D\QÕ� \ÕO� LoHULVLQGH� ELU�
�QLYHUVLWH� KDVWDQHVL� SVLNL\DWUL� E|O�P�QGH� �� D\OÕN� WDNLELQLQ�
\DSÕOGÕ÷Õ� YH� WDNLSOHUL� VRQXFX� G�]HQOHQHQ� UDSRUOD� PDKNHPH�
WDUDIÕQGDQ�FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕQD�L]LQ�YHULOGL÷L��GDKD�
|QFH�KRUPRQ�NXOODQÕPÕ�ROPD\ÕS�PDKNHPHQLQ�FLQVL\HW�GH÷LúLNOL÷L�
DPHOL\DWODUÕ� ROPD� KXVXVXQGDNL� L]LQ� NDUDUÕQGDQ� VRQUD� KRUPRQ�
NXOODQPD\D�EDúODGÕ÷Õ�YH����D\GÕU�GHYDP�HWWL÷L��EX�]DPDQD�NDGDU�
KHUKDQJL�ELU�HUNHN�SDUWQHULQLQ�ROPDGÕ÷Õ��NLúLQLQ�Q�IXV�ND\GÕQÕQ�
G�]HOWLOHUHN� FLQVL\HW� GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL�
DPDFÕ\OD�DPHOL\DWODUÕQÕ�WDPDPODPD�V�UHFLQGH�ROGX÷X��VRQ�RODUDN�
����������� WDULKLQGH� ODSDURVNRSLN� KLVWHUHNWRPL� YH� VDOSLQJR��
RRIHUHNWRPL�DPHOL\DWÕQÕ�ROGX÷X�DQODúÕOPDNWDGÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]� HOOL� VHNL]� FP�ER\XQGD�� ��� NJ� D÷ÕUOÕ÷ÕQGD�� VL\DK� NÕVD� VDoOÕ�
ROGX÷X��HUNHN�WLSL�NÕOODQPDQÕQ��VDNDO��oHQHGH�ROXúPD\D�EDúODGÕ÷Õ��
PHPH� GRNXVXQXQ� EXOXQPDGÕ÷Õ�� VHV� WRQXQXQ� HUNHNVL�� PLPLN��
GDYUDQÕú� YH� KDUHNHWOHULQLQ� HUNHN� |]HOOLNOHUL\OH� X\XPOX� ROGX÷X��
ODSRURVNRSLN� KLVWHUHNWRPL� YH� VDOSLQJR�RRIHUHNWRPL� DPHOL\DWÕ�
QHGHQL\OH� EDWÕQ� E|OJHVLQGH� DPHOL\DW� NHVL� \HUOHULQLQ� EDQGDMOD�
NDSDWÕOGÕ÷ÕQÕQ� J|U�OG�÷��� JHQLWDO� PXD\HQHVLQGH�� NLúL� JHQLWDO�
FHUUDKL�DPHOL\DWÕQÕ�KHQ�]�ROPDGÕ÷ÕQÕ�YH�JHQLWDO�RUJDQÕQÕQ�NDGÕQ�
J|U�Q�P�QGH�ROGX÷XQX�EHOLUWPLú�ROXS�JHQLWDO�PXD\HQH\L�NDEXO�
HWPHGL÷L��DQODúÕOPÕúWÕU�
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN�EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�
GDKD� |QFH� SVLNL\DWUL� EDúYXUXVX� ROPDGÕ÷Õ�� JHQHO� J|U�Q�P�Q�Q�
VRV\RHNRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ��
ULWPL�� PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ�
ROGX÷X�� DNWLI� VXLVLGDO�KRPLVLGDO� G�ú�QFH� YH� SODQÕ� ROPDGÕ÷Õ�� ��
D\OÕN� WDNLEL� VRQXFX� NLúLQLQ� WUDQVVHNV�HO� \DSÕGD� YH� FLQVL\HW�
GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� ROGX÷XQD� NDUDU�
YHULOGL÷L��DQODúÕOPÕúWÕU�

Olgu 2
2WX]� ELU� \DúÕQGD�� HUNHNWHQ� NDGÕQD� FLQVL\HW� GH÷LúLNOL÷L� LoLQ� DGOL�
PDNDPODUFD� WDUDIÕPÕ]D� \|QOHQGLULOHQ� ROJXQXQ�� ����� \ÕOÕ�$UDOÕN�
D\Õ�LoHULVLQGH�DOÕQDQ�|\N�V�QGH��oRFXNOXN�G|QHPLQGH�NHQGLQL�NÕ]�
JLEL� KLVVHWWL÷L� YH� VDoODUÕQÕQ� NÕYÕUFÕN� YH� X]XQ� ROGX÷X�� HUJHQOLN�
G|QHPLQGH�HUNHNOHUGHQ�KRúODQGÕ÷Õ�YH�HUNHNOHU�LOH�VRV\DO�LOHWLúL�
PLQGH�NHQGLQL� GDKD� UDKDW� KLVVHWWL÷L�� NHQGLQL� NDGÕQ� FLQVL\HWLQGH�
KLVVHWWL÷LQL� IDUN� HWWL÷L� DQGDQ� LWLEDUHQ� DLOHVLQGHQ� X]DNODúWÕ÷Õ��
���������� \ÕOODUÕ� DUDVÕQGD� ������� \DúODUÕ�� GRNWRU� NRQWURO��
ROPDGDQ� HF]DQHGHQ� NHQGL� LPNkQODUÕ\OD� WHPLQ� HGHUHN� KRUPRQ�
NXOODQÕPÕQD� EDúODGÕ÷Õ�� ����� \ÕOÕQGD� ���� \DúÕQGD�� PDPRSODVWL��
�����\ÕOÕQGD� ����\DúÕQGD�� ULQRSODVWL�������\ÕOÕQGD� ����\DúÕQGD��
WHNUDU�PDPRSODVWL�DPHOL\DWODUÕQÕ�ROGX÷X�������\ÕOÕQGD�����\DúÕQ�
GD�� FLQVL\HW� YH� NLPOLN� GH÷LúLPL� LoLQ� UHVPL� LúOHPOHUL� EDúODWWÕ÷Õ��
�����\ÕOÕQGD�����\DúÕQGD��SVLNL\DWUL�WDUDIÕQGDQ�WDNLEH�DOÕQGÕ÷Õ�YH�
EX�V�UHFL�WDPDPODGÕ÷Õ��D\QÕ�\ÕO�VHV�GH÷LúLNOL÷L�DPHOL\DWÕ�ROGX÷X��
�����\ÕOÕ�\D]�D\ODUÕQGD�����\DúÕQGD��V�UHFLQ�X]DPDVÕ�QHGHQL\OH�
\DNÕQ� DUNDGDúÕQÕQ� |QHULVL\OH� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕQÕ�
ROPDN�LoLQ�\XUWGÕúÕQD�JLWWL÷L�YH���D\�ER\XQFD�NDOGÕ÷Õ��RUDGD�NHQGL�
VL\OH�ELU�NH]�SVLNL\DWULN�J|U�úPH�\DSÕOGÕ÷Õ�YH�EX�J|U�úPH�VRQXFX�
KHUKDQJL�ELU�KXNXNVDO�V�UHo�ROPDNVÕ]ÕQ�|]HO�ELU�KDVWDQHGH�JHQLWDO�
FHUUDKL� �SHQHNWRPL�� RUúLHNWRPL�� YDMLQRSODVWL�� NOLWRURSODVWL� YH�
YXOYRSODVWL�� DPHOL\DWODUÕ� \DSÕOGÕ÷Õ�� \DNODúÕN� �� D\GÕU� �.DVÕP�
����¶GHQ�LWLEDUHQ��GRNWRU�NRQWURO�QGH�KRUPRQ�LODFÕ��RUDO�HVWUDGL�
RO��YH�LVPLQL�KDWÕUODPDGÕ÷Õ�YDJLQDO�NUHP�NXOODQGÕ÷Õ��EX�]DPDQD�
NDGDU� KHUKDQJL� ELU� NDGÕQ� SDUWQHUL� ROPDGÕ÷Õ�� FLQVL\HW� YH� NLPOLN�
GH÷LúLPL�V�UHFLQLQ�WDPDPODQGÕ÷Õ��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�\HWPLú�EHú�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD��NDKYHUHQJL�X]XQ�
VDoOÕ�� \�]� J|U�Q�P��� PLPLN�� GDYUDQÕú� YH� KDUHNHWOHULQLQ� NDGÕQ�
|]HOOLNOHUL�LOH�X\XPOX��VHV�WRQXQXQ�NDGÕQVÕ�ROGX÷XQXQ�J|U�OG�÷���
JHQLWDO�PXD\HQHGH��YDMHQ�DoÕNOÕ÷ÕQÕQ�GR÷DO�ROGX÷X��SHQLV�EXOXQ�

WKH� OHJDO�SURFHVV�� DW�ZKDW� VWDJH�KRUPRQH� WKHUDS\� VKRXOG�EHJLQ�
DQG�WKH�GXUDWLRQ�RI�WKH�WUHDWPHQW��WKH�OHJDO�FRQVHTXHQFH�RI�JHQGHU�
UHDVVLJQPHQW� VXUJHU\� FRQGXFWHG� ZLWKRXW� FRXUW� DXWKRUL]DWLRQ��
FODULILFDWLRQ� DERXW� WKH� VXUJHULHV� LQ� WKH� UHSRUW� VWDWLQJ� WKH� ³GXO\�
SHUIRUPDQFH� DQG� FRQFOXVLRQ�RI�JHQGHU� UHDVVLJQPHQW� VXUJHULHV´�
E\�DSSO\LQJ�WR�DQ�RIILFLDO�KHDOWK�FRPPLWWHH��$OWKRXJK�WKH�DUWLFOH�
RQ�JHQGHU�UHDVVLJQPHQW�LQ�7XUNLVK�&LYLO�&RGH�LV�TXLWH�GHWDLOHG��LW�
VHHPV�FOHDU�WKDW�WKHUH�LV�D�QHHG�IRU�D�QHZ�DGGLWLRQDO�UHJXODWLRQ�WR�
EH�IRUPHG�LQ�FROODERUDWLRQ�ZLWK�WKH�PHPEHUV�RI�PHGLFLQH�DQG�ODZ�
UHJDUGLQJ�WKH�FKDOOHQJHV�LQ�SUDFWLFH�

3Ma�?WZL["
*HQGHU�UHDVVLJQPHQW��7UDQVVH[XDOLW\��)RUHQVLF�PHGLFLQH

/ʈ:ʈ̪
&LQVL\HW��HUNHN�YH�NDGÕQ�DUDVÕQGDNL�EL\RORMLN�IDUNOÕOÕ÷Õ��FLQVL\HW�
GH÷LúWLUPH�LVH�ELU�NDGÕQÕQ�HUNH÷H��HUNH÷LQ�LVH�NDGÕQD�G|Q�úPHVLQH�
LPNkQ� WDQÕ\DQ� WÕEEL� P�GDKDOHOHUL� LIDGH� HWPHN� LoLQ� NXOODQÕODQ�
NDYUDPODUGÕU������&LQVHO�NLPOLN��FLQVL\HW�GH÷LúWLUPH�NDYUDPÕ�LOH�
\DNÕQ�LOLúNL�LoLQGH�RODQ�ELU�GL÷HU�NDYUDPGÕU��&LQVHO�NLPOLN��EL\ROR�
MLN�FLQVL\HW��FLQVHOOLN�YH�FLQVHO�WHUFLK��FLQVHO�\|QHOLP��XQVXUODUÕQ�
GDQ�ROXúPDNWDGÕU� �����%L\RORMLN�FLQVL\HW��ELU�NLúLQLQ�HUNHN�YH\D�
NDGÕQ� RODUDN� GR÷PDVÕGÕU�� &LQVHOOLN�� NLúLQLQ� FLQVL\HWLQH� ED÷OÕ�
RODUDN� JHOLúHQ�� KXNXNL� YH� VRV\DO� ER\XWODUÕ� RODQ� YH� DNWLI�
GDYUDQÕúODUOD� JHUoHNOHúWLULOHQ� H\OHPOHUGLU� ����� &LQVHO� WHUFLK�
�\|QHOLP��LVH��ELUH\LQ�FLQVHOOL÷L�YH\D�HURWLN�YH�URPDQWLN�LOJLOHULQL�
KHUKDQJL�ELU�FLQVL\HWH�\|QOHQGLUPHVL�\D�GD�KHUKDQJL�ELU�FLQVL\HW�
WDUDIÕQGDQ�FLQVHO�RODUDN�X\DUÕOPDVÕGÕU��������.LúLQLQ��VDKLS�ROGX÷X�
EL\RORMLN� FLQVL\HWL� LOH� FLQVHO� H\OHPOHUL� YH� WHUFLKOHULQLQ� X\XPOX�
ROPDPDVÕ� KDOLQGH� oHúLWOL� SUREOHPOHU� RUWD\D� oÕNPDNWDGÕU��
'60��¶WH��³FLQVHO�NLPOLN�X\XPVX]OX÷X´�YH\D�³FLQVL\HW�KRúQXW�
VX]OX÷X´�RODUDN�LIDGH�HGLOHQ�WÕEEL�WDQÕ��NLúLQLQ�HQ�D]���D\�V�UH�LOH�
GHQH\LPOHGL÷L�LIDGH�HWWL÷L�FLQVHO�NLPOL÷L\OH��GR÷XPGD�EHOLUOHQHQ�
FLQVL\HWL�DUDVÕQGD�DoÕN�ELU�X\XPVX]OXN�ROPDVÕGÕU��������.LúLOHULQ�
\DúDPÕú� ROGX÷X� EX� X\XPVX]OXN� YH� oDWÕúPD� ³WUDQVVHNV�DOLWH´�
RODUDN�GD�DGODQGÕUÕOPDNWDGÕU���������

mTSMUQbLM�+QV[QaM\�,MɦQ̫QSTQɦQVQV�0]S]SQ�*Wa]\]

+QV[QaM\� ,MɦQ̫QSTQɦQ� ʈbVQ� ʈtQV� *I̫^]ZIKIS� 3Q̫QLM�
/MZMSTQ�̪IZ\TIZ
&LQVL\HW� GH÷LúWLUPH�� NDGÕQÕQ� HUNH÷H� YH\D� HUNH÷LQ� NDGÕQD�
G|Q�úW�U�OPHVLQL� VD÷OD\DQ� WÕEEL� YH� KXNXNL� LúOHPOHUH� YHULOHQ�
LVLPGLU��hONHPL]GH��FLQVL\HW�GH÷LúWLUPH\OH�LOJLOL�\DVDO�G�]HQOHPH�
�����VD\ÕOÕ�7�UN�0HGHQL�.DQXQX��70.�¶QXQ�����PDGGHVLQGH�\HU�
DOPDNWDGÕU�� %X�PDGGH�� FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� YHULOPHVL� LOH�
LOJLOL�GDYD�NRQXVX�YH�FLQVL\HWLQ�Q�IXV�N�W�÷�QGH�QDVÕO�GH÷LúWLUL�
OHFH÷L� úHNOLQGH� LNL\H� D\UÕOPÕúWÕU� ����� %X� E|O�PGH�� FLQVL\HW�
GH÷LúWLUPH� L]QL� LoLQ� DUDQDQ� EDúYXUX� úDUWODUÕ� GHWD\ODUÕ\OD� DoÕNOD�
QDFDNWÕU�

���7�UN�0HGHQL�.DQXQX¶QD�J|UH�L]LQ�LoLQ�EDúYXUDFDN�NLúL�úDKVHQ�
EDúYXUXGD� EXOXQPDOÕGÕU�� .LúLOHU� DNUDEDODUÕ�� DUNDGDúODUÕ� YH\D�
\DVDO� WHPVLOFLOHUL� DUDFÕOÕ÷Õ\OD� EDúYXUXGD� EXOXQDPD\DFDNWÕU��
<DUJÕWD\� +XNXN� *HQHO� .XUXOXQXQ� ����������� WDULK��
������������ (VDV����������� .DUDU� VD\ÕOÕ� LODPÕQGD�� NLúLOHULQ�
LNDPHW�DGUHVLQLQ�EXOXQGX÷X�E|OJHGHNL�$VOL\H�+XNXN�0DKNHP�

HVLQH� EL]]DW� EDúYXUDUDN� ³FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� GDYDVÕ´�
DoDELOHFH÷L��EHOLUWLOPLúWLU�������

���&LQVL\HW�GH÷LúWLUPHN� LVWH\HQ�NLúL� UHúLW�ROPDN��\DQL����\DúÕQÕ�
GROGXUPXú� ROPDN� ]RUXQGDGÕU�� $\UÕFD�� NDQXQ� K�NP�QGH�
EHOLUWLOPHVH� GH� NLúLOHU�� D\ÕUW� HWPH� J�F�Q�Q� YDUOÕ÷ÕQD� VDKLS�
ROPDOÕGÕU�������7DP�HKOL\HWVL]OLOHULQ��D\ÕUW�HWPH�J�F�Q�Q�YDUOÕ÷Õ�
WDPDPÕ\OD�\RN�ROGX÷XQGDQ��FLQVL\HW�GH÷LúWLUPH�V�UHFLQL�EDúODW�
PDODUÕ�P�PN�Q�J|]�NPHPHNWHGLU�

���.LúL��EDúYXUGX÷X�WDULKWH�HYOL�ROPDPDOÕGÕU��%XUDGD�DPDo��HYOLOLN�
GHYDP�HGHUNHQ�NLúLQLQ�FLQVL\HW�GH÷LúLNOL÷LQH�JLWPHVL�GXUXPXQGD�
DLOHYL�\DSÕGD�ROXúDELOHFHN�VRV\DO��SVLNRORMLN�YH�KXNXNL�VRUXQODUÕQ�
|Q�QH� JHoPHN� RODUDN� G�ú�Q�OHELOLU�� 'L÷HU� \DQGDQ� NLúLOHULQ�
EDúYXUX�WDULKLQGHQ�|QFH�HYOL�YH\D�oRFXN�VDKLEL�ROPDVÕ�LVH�PDKNH�
PH\H�EDúYXUPDVÕQD�HQJHO�QLWHOLNWH�GH÷LOGLU������

���.LúL�� WUDQVVHNV�HO�\DSÕGD�ROPDOÕGÕU��7UDQVVHNV�DOLWH�� NLúLOHULQ�
KLVVHWWL÷L� FLQVHO� NLPOLN� LOH� EL\RORMLN� FLQVL\HWL� DUDVÕQGDNL� X\XP��
VX]OXN� RODUDN� WDQÕPODQPDNWDGÕU� ��������� 7UDQVVHNV�HO� \DSÕGDNL�
NLúLOHU� VDKLS� ROGX÷X� FLQVL\HWL� UHGGHGHUHN� GL÷HU� FLQVL\HWLQ�
|]HOOLNOHULQL� EHQLPVHPHNWHGLU� ������ %X� DODQGD�� WUDQVYHVWL�
NDYUDPÕQÕ�DoÕNODPDN�LVWHUL]��7UDQVYHVWL��FLQVHO�KD]�DOPD�DPDFÕ\�
OD�� NDUúÕ� FLQV� JLEL� JL\LQPH� YH� GDYUDQPD� LVWH÷LQGH� EXOXQDQ�
ELUH\OHUH�YHULOHQ�LVLPGLU��%X�ELUH\OHU��EHGHQOHULQGHQ��FLQVL\HWLQ�
GHQ�� KRúQXWVX]� GH÷LOGLU� YH� EX� IDUNOÕOÕN� LOH� WUDQVVHNV�HO� ELUH\��
OHUGHQ�D\UÕOPDNWDGÕU������

���.LúLOHU�� \DVDO�PHY]XDWD�J|UH�ELU�hQLYHUVLWH� \D�GD�(÷LWLP�YH�
$UDúWÕUPD�+DVWDQHVLQGHQ�³NLúLQLQ�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQX�
YH� FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQ�
GX÷XQX� J|VWHUHQ´� UHVPL� VD÷OÕN� NXUXOX� UDSRUXQX� DOPDOÕGÕU��
øoHULVLQGH�5XK�6D÷OÕ÷Õ�YH�+DVWDOÕNODUÕ��hURORML��.DGÕQ�+DVWDOÕNODUÕ�
YH�'R÷XP��3ODVWLN��5HNRQVWU�NWLI�YH�(VWHWLN�&HUUDKL��$GOL�7ÕS�YH�
(QGRNULQRORML� X]PDQODUÕQÕQ� EXODQDELOHFH÷L� ELU� NXUXO� WDUDIÕQGDQ�
NLúLOHU�PHYFXW�WÕEEL�EXOJXODU�YH�NLúLVHO�IDNW|UOHUH�J|UH���D\���\ÕO�
DUDVÕ� V�UH� ER\XQFD�� DUDOÕNOÕ� WDNLSOHUOH� L]OHQHUHN� EX� UDSRUODUÕ�
DODELOPHNWHGLU� ����� 6D÷OÕN� NXUXOX� QLWHOL÷L� WDúÕPD\DQ�� EHOLUWLOHQ�
KDVWDQHOHU�GÕúÕQGDNL�\HUOHUGHQ�DOÕQDQ�YH� WHN�ELU�KHNLPLQ� LP]DVÕ�
EXOXQDQ� UDSRUODU� EX� NDSVDPGD� GH÷HUOHQGLULOPHPHNWHGLU� ������
6D÷OÕN�NXUXOXQGD�EXOXQDQ�KHNLPOHUGH��ELUH\LQ�FLQVL\HW�GH÷LúLNOL÷L�
V�UHFL� KDNNÕQGD� \HWHULQFH� D\GÕQODQGÕ÷ÕQD� YH� EX� D\GÕQODQPD\D�
UÕ]D�J|VWHUGL÷LQH�GDLU�\HWHUOL�NDQDDW�ROXúPDOÕGÕU�����
���0DUW������WDULK�YH�������VD\ÕOÕ�5HVPv�*D]HWH¶GH�\D\ÕPODQDQ��
��� .DVÕP� ����� 7�� ��������� (VDV� YH� ��������� .DUDU� VD\ÕOÕ�
$QD\DVD�0DKNHPHVL�NDUDUÕ�LOH�NDQXQ�PDGGHVLQGH�GDKD�|QFHGHQ�
\HU�DODQ�YH�L]LQ�LoLQ�JHUHNOL�úDUWODUGDQ�ELUL�RODQ�³�UHPH�\HWHQH÷LQ�
GHQ� V�UHNOL� ELoLPGH� \RNVXQ� EXOXQPDVÕ´� LEDUHVL� NDOGÕUÕOPÕúWÕU�
�����

0WZUWV�3]TTIVÜUÜ�^M�+QV[QaM\�,MɦQ̫\QZUM�)UMTQ-
aI\TIZÜ
+HU�QH�NDGDU�NDQXQ�K�NP�QGH�KRUPRQ�NXOODQÕPÕQÕQ�QH�]DPDQ�
EDúODPDVÕ� JHUHNWL÷L� EHOLUWLOPHVH� GH�� SVLNRORMLN� J|]OHPLQ� \HWHUOL�
VHYL\H\H� JHOGL÷LQH� NDQDDW� HGLOPHVL� KDOLQGH�� NLúLOHULQ� KRUPRQ�
WHUDSLVL� LoLQ� (QGRNULQRORML� X]PDQÕQD� VHYN� HGLOPHVL� HQ� X\JXQ�
\DNODúÕP� RODFDNWÕU�� +RUPRQODUÕQ� GRNWRU� NRQWURO�QGH� YHULOPHVL�

.ÕOÕQo�2��YH��DUN�$NG�7ÕS�'�����������

���

PDGÕ÷Õ�� WHVWLVOHULQ�SDOSH�HGLOHPHGL÷L�� DQODúÕOPÕúWÕU��.LúLQLQ�$GOL�
7ÕS�$QDELOLP�'DOÕ� %DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH� WUDQVVHNV�HO�
\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�VD÷OÕ÷Õ�DoÕVÕQ�
GDQ� ]RUXQOX� ROXS� ROPDGÕ÷ÕQÕQ� WHVSLWL� LoLQ� SVLNL\DWUL\H� VHYN�
HGLOGL÷L�� \DSÕODQ� SVLNL\DWULN� PXD\HQHVLQGH�� SVLNRWLN�QHYURWLN�
EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�GDKD�
|QFH�SVLNL\DWUL�EDúYXUXVX�ROPDGÕ÷Õ��JHQHO�J|U�Q�P�Q�Q�VRV\RH�
NRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ�� ULWPL��
PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ� ROGX÷X��
DNWLI�VXLVLGDO�KRPLVLGDO�G�ú�QFH�YH�SODQÕ�ROPDGÕ÷Õ����D\OÕN�WDNLEL�
VRQXFX�NLúLQLQ�WUDQVVHNV�HO�\DSÕGD�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROGX÷XQD�NDUDU�YHULOGL÷L��DQODúÕOPÕúWÕU��

Olgu 3
<LUPL�DOWÕ�\DúÕQGD��NDGÕQGDQ�HUNH÷H�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�DGOL�
PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ�������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� HUNHN�
R\XQFDNODUÕ�LOH�R\QDGÕ÷Õ��N�o�N�\DúODUGDQ�LWLEDUHQ�NHQGLQL�HUNHN�
JLEL� KLVVHWWL÷L�� HUJHQOLN� G|QHPLQGH� IXWERO� LOH� LOJLOHQGL÷L�� �����
\ÕOÕQGD�����\DúÕQGD��DLOHVLQH�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQX�V|\OH�
GL÷L��DLOHVLQLQ�EX�GXUXPXQ�IDUNÕQGD�ROGX÷XQX�EHOLUWWL÷L��DQQHDQ�
QHVL� KDULFLQGHNL� DLOH� ELUH\OHULQLQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� KXNXNL�
V�UHFL� GH� EX� G|QHPGH� EDúODWWÕ÷Õ�� NLPOL÷LQL� |]HOOLNOH� �QLYHUVLWH�
GLSORPDVÕ� DúDPDVÕQGD� VRUXQ� \DúDPDPDN� LoLQ� GH÷LúWLUPHN�
LVWHGL÷L��SVLNL\DWULN�WDNLEL�VRQUDVÕ������\ÕOÕQGD�����\DúÕQGD��DOGÕ÷Õ�
UDSRUOD� PDKNHPH� WDUDIÕQGDQ� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕ�
ROPDVÕQD�L]LQ�YHULOGL÷L��D\QÕ�\ÕO�LoHULVLQGH�KLVWHUHNWRPL�YH�VDOSLQ�
JR�RRIHUHNWRPL� DPHOL\DWODUÕQÕ� ROGX÷X�� PDVWHNWRPL�� VHV� WRQX�
GH÷LúLPL�YH�HVWHWLN�DPDoOÕ� DPHOL\DWODUÕQÕ�KHQ�]�ROPDGÕ÷Õ��SHQLO�
SURWH]�DPHOL\DWÕQÕ�G�ú�QPHGL÷L� �7�UNL\H¶GH�ROPDN� LVWHPHGL÷L���
KRUPRQ�NXOODQPDGÕ÷Õ��ELU�HUNHNOH�GX\JXVDO�YH\D�FLQVHO�ELUOLNWHOLN�
\DúDPDGÕ÷Õ��PXD\HQH�LWLEDUL\OH�KXNXNL�V�UHFLQ�WDPDPÕ\OD�ELWWL÷L��
NLPOLN� GH÷LúLPL� V�UHFLQL� WDPDPODGÕ÷Õ� YH� NLPOL÷LQLQ� LNL� KDIWD�
VRQUD� YHULOHFH÷L�� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕ� WDPDPOD\D�
FD÷ÕQÕ�EHOLUWWL÷L��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�DOWPÕú�VHNL]�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD��VL\DK�NÕVD�VDoOÕ�
ROGX÷X��HUNHN� WLSL�NÕOODQPD�J|U�OPHGL÷L��N�o�N�PHPH�\DSÕVÕQD�
VDKLS�ROGX÷X��PLPLN��GDYUDQÕú�YH�KDUHNHWOHULQLQ�HUNHN�|]HOOLNOH��
UL\OH� X\XPOX� ROGX÷XQXQ� J|U�OG�÷��� JHQLWDO� PXD\HQHVLQGH�� GÕú�
JHQLWDO�RUJDQODUÕQ�NDGÕQ�J|U�Q�P�QGH�ROGX÷X��DPHOL\DW�\HULQLQ�
WHPL]�ROGX÷X��DQODúÕOPÕúWÕU�
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN�EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�
GDKD� |QFH� SVLNL\DWUL� EDúYXUXVX� ROPDGÕ÷Õ�� JHQHO� J|U�Q�P�Q�Q�
VRV\RHNRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ��
ULWPL�� PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ�
ROGX÷X��DNWLI�VXLVLGDO�KRPLVLGDO�G�ú�QFH�YH�SODQÕ�EXOXQPDGÕ÷Õ����
D\OÕN� WDNLEL� VRQXFX� NLúLQLQ� WUDQVVHNV�HO� \DSÕGD� YH� FLQVL\HW�
GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� ROGX÷XQD� NDUDU�
YHULOGL÷L��DQODúÕOPÕúWÕU����

Olgu 4
.ÕUN�VHNL]�\DúÕQGD��HUNHNWHQ�NDGÕQD�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�DGOL�
PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ�������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� R\XQFDN�
EHEHNOHUOH�R\QDGÕ÷Õ��WHPL]OLN�YH�\HPHN�\DSPD\Õ�VHYGL÷L��DQQHVL�
QLQ� NÕ\DIHWOHULQL� JL\GL÷L�� HUJHQOLN� G|QHPLQGH� HUNHNOHUGHQ�
KRúODQGÕ÷ÕQÕ� IDUN� HWWL÷L�� HUJHQOLNWH� PHPH� JHOLúLPLQLQ� ROGX÷X��
Y�FXGXQGD�HUNHN�WLSL�NÕOODQPD�ROPDGÕ÷Õ�������\ÕOÕQGD�����\DúÕQ�
GD��FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕQÕ�RODELOPHN�LoLQ�ELU�KDVWDQ�
H\H� EDúYXUGX÷X�� R� G|QHPGH� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕ�
RODELOPHN� LoLQ� KXNXNL� V�UHo� JHUHNPHGL÷LQL�� IDUNOÕ� EUDQúODUGDQ�
KHNLPOHU� WDUDIÕQGDQ� YHULOHQ� KH\HW� UDSRUX� LOH� EX� DPHOL\DWODUÕQ�
\DSÕODELOPHVLQLQ�P�PN�Q�ROGX÷XQX�EHOLUWWL÷L�YH�DOGÕ÷Õ�UDSRU�LOH�
�����\ÕOÕQGD�����\DúÕQGD��JHQLWDO�FHUUDKL��SHQHNWRPL��RUúLHNWRPL��
YDMLQRSODVWL�� NOLWRURSODVWL� YH� YXOYRSODVWL�� DPHOL\DWODUÕQÕ� ROGX÷X��
PHPH� JHOLúLPL� ROGX÷XQGDQ� PHPH� DPHOL\DWÕ� ROPDGÕ÷Õ�� JHQLWDO�
FHUUDKL�DPHOL\DWODUÕ�VRQUDVÕ�GRNWRU�NRQWURO�QGH���VHQH�ER\XQFD�
������� \Dú�� KRUPRQ� WHGDYLVL� DOGÕ÷Õ�� ����� \ÕOÕQGD� ���� \DúÕQGD��
DLOHVLQH� V�UHoWHQ� EDKVHWWL÷L� IDNDW� DLOHVLQLQ� WUDQVVHNV�HO� \DSÕGD�
ROGX÷XQX�oRFXNOX÷XQGDQ�EHUL�WDKPLQ�HWWL÷LQGHQ�YH�EX�DPHOL\DW�
ODUÕ� ROGX÷XQX� GD� DQODGÕ÷ÕQGDQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� �����
\ÕOÕQGD� ���� \DúÕQGD�� Q�IXV� ND\GÕQÕQ� G�]HOWLOHUHN� FLQVL\HW�
GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL� DPDFÕ\OD� PDKNHPH\H�
EDúYXUXGD�EXOXQGX÷X�IDNDW�\XUWGÕúÕQD�JLWPHVL�YH�ELU�V�UH�RUDGD�
\DúDPDVÕ�QHGHQL\OH�V�UHFH�GHYDP�HGHPHGL÷L��KHUKDQJL�ELU�NDGÕQ�
SDUWQHUL� ROPDGÕ÷Õ�� NLúLQLQ� Q�IXV� ND\GÕQÕQ� G�]HOWLOHUHN� FLQVL\HW�
GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL� DPDFÕ\OD� PDKNHPH\H�
EDúYXUXGD�EXOXQGX÷X�YH�WDUDIÕPÕ]D�\|QOHQGLULOGL÷L��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�\HWPLú�LNL�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD�ROGX÷X��VDoODUÕQÕQ�
X]XQ�YH�VDUÕ��PHPH�\DSÕVÕ��\�]�J|U�Q�P���PLPLN��GDYUDQÕú� LOH�
KDUHNHWOHULQLQ�NDGÕQ�|]HOOLNOHUL�LOH�X\XPOX�L]OHQGL÷L��VHV�WRQXQXQ�
HUNH÷H�J|UH�LQFH��NDGÕQD�J|UH�ELUD]�NDOÕQ�ROGX÷XQXQ�J|U�OG�÷���
GÕú� JHQLWDO� PXD\HQHGH�� WHVWLV� YH� SHQLV� L]OHQPHGL÷L�� YXOYD� YH�
YDMHQLQ�GR÷DO�L]OHQGL÷L�DQODúÕOPÕúWÕU��
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN� EXOJX� VDSWDQPDGÕ÷Õ�� SVLNL\DWULN� LODo� UDSRUX� EXOXQPDGÕ÷Õ��
JHQHO�J|U�Q�P�Q�Q�VRV\RHNRQRPLN�GXUXPX�LOH�X\XPOX�EXOXQ�
GX÷X��NRQXúPD�KÕ]Õ��ULWPL��PLNWDUÕQÕQ�QRUPDO��G�ú�QFH�\DSÕVÕ�YH�
EHOOH÷LQ� ROD÷DQ� ROGX÷X�� DNWLI� VXLVLGDO�KRPLVLGDO� G�ú�QFH� YH\D�
SODQÕ� ROPDGÕ÷Õ�� ����������� WDULKLQGHNL� PXD\HQHVL� LWLEDUL\OH� ��
D\OÕN�WDNLEH�DOÕQGÕ÷Õ��DQODúÕOPÕúWÕU�

<):<1̪5)
hONHPL]GH�FLQVL\HW�GH÷LúLPL�LoLQ�DGOL�PDNDPODUD�EDúYXUDQ�ELUH\�
VD\ÕVÕ�J�Q�JHoWLNoH�DUWPDNWDGÕU�������&LQVL\HW�GH÷LúLNOL÷L�V�UHFL�
X]XQ�ELU�KD]ÕUOÕN�G|QHPL�JHUHNWLUHQ��VRQ�GHUHFH�]RUOX�YH�NDUPDúÕN�
WÕEEL� P�GDKDOHOHUL� LoLQGH� EDUÕQGÕUDQ�� EX� QHGHQOH� NLúLQLQ� WDP�
RODUDN�D\GÕQODWÕOPDVÕQÕ�YH�RQDPÕQÕ�JHUHNWLUHQ��E�\�N�RUDQGD�JHUL�
G|Q�ú�PV�]� ELU� V�UHoWLU�� hONHPL]GH�� ����� VD\ÕOÕ� 70.¶QÕQ�
PDGGH��P������K�NP��LOH�FLQVL\HW�GH÷LúLNOL÷L�LOH�LOJLOL�G�]HQOHPH�
\DSÕOPÕúWÕU��<�U�UO�NWH�RODQ�70.�P�����K�NP���NRQX\X�JHQHO�
KDWODUÕ\OD� G�]HQOHPLú� ROXS� oDOÕúPDPÕ]GD� NDQXQ� PDGGHVLQLQ�

\HWHUVL]� NDOGÕ÷Õ� NRQXODU� WDUWÕúÕODFDN� YH� o|]�P�|QHULOHUL� VXQXOD�
FDNWÕU��70.�P����¶D�J|UH�FLQVL\HW�GH÷LúWLUPH�V�UHFLQLQ�DúDPDODUÕ�
ùHNLO��¶GH�YHULOPLúWLU�

ùHNLO����70.�PDGGH���¶D�J|UH�FLQVL\HW�GH÷LúWLUPH�V�UHFL�DúDPDODUÕ

.DQXQGD��NLúLOHULQ�WUDQVVHNV�HO�\DSÕGD�ROXS�FLQVL\HW�GH÷LúLNOL÷L�
QLQ�UXK�VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROGX÷XQX�ELU�hQLYHUVLWH�\D�GD�
(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVLQGHQ�DOGÕNODUÕ�UHVPL�VD÷OÕN�NXUXOX�
UDSRUX\OD� EHOJHOHPHVL� JHUHNWL÷L�� G�]HQOHQPLúWLU��$QFDN� UDSRUX�
YHUHFHN� NXUXOXQ� NDo� KHNLPGHQ� YH� KDQJL� X]PDQOÕN� GDOODUÕQGDQ�
ROXúDFD÷Õ� G�]HQOHQPHPLúWLU�� %X� NRQXGD� KkNLPH� WDQÕQDQ� WDNGLU�
KDNNÕ�IDUNOÕ�X\JXODPDODUÕQ�RUWD\D�oÕNPDVÕQD�QHGHQ�ROPDNWDGÕU��
.DQXQXQ�LOJLOL�PDGGHVLQGH��KRUPRQ�WHGDYLVLQH�QH�]DPDQ�EDúODQ�
PDVÕ�JHUHNWL÷L��WHGDYLQLQ�QDVÕO�LOHUOH\HFH÷L�YH�QH�NDGDU�V�UHFH÷L�
KXVXVODUÕ� G�]HQOHQPHPLúWLU�� dDOÕúPDPÕ]GDNL� ROJXODUGD� KRUPRQ�
NXOODQÕPÕ�YH�]DPDQODUÕ�DUDVÕQGD�IDUNOÕOÕNODU�J|U�OPHNWHGLU��2OJX�
�¶LQ�FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕ�ROPDN�LoLQ�DOGÕ÷Õ�PDKNHPH�
L]LQ� NDUDUÕQGDQ� VRQUD� GRNWRU� NRQWURO�QGH�� ROJX� �¶QLQ� KXNXNL�
V�UHFL� EDúODWPDVÕQGDQ� \DNODúÕN� �� \ÕO� |QFH� GRNWRU� NRQWURO��
ROPDGDQ�DUNDGDúODUÕQÕQ�|QHULVL\OH�HF]DQHGHQ�NHQGL�LPNkQODUÕ\OD�
WHPLQ�HGHUHN��ROJX��¶�Q�LVH�JHQLWDO�E|OJH�DPHOL\DWODUÕQGDQ�VRQUD�
�� VHQH� ER\XQFD� GRNWRU� NRQWURO�QGH� KRUPRQ� NXOODQGÕNODUÕ�
J|U�OP�úW�U��2OJX��¶�Q�LVH��FLQVL\HW�YH�NLPOLN�GH÷LúLPL�KXNXNL�
V�UHFLQLQ� WDPDPODQGÕ÷Õ� KDOGH� KHQ�]� KRUPRQ� NXOODQPDGÕ÷Õ�
DQODúÕOPÕúWÕU�� .HVNLQ� YH� DUN�¶ODUÕ� SVLNRVRV\DO� GH÷HUOHQGLUPH�
\DSÕOGÕNWDQ� VRQUD�� WÕEEL� YH� UXKVDO� ELU� NRQWUHQGLNDV\RQ� \RNVD�
KRUPRQ� WHGDYLVLQH� EDúODQDELOHFH÷LQL�� EHOLUWPLúWLU� ������ +DUU\�
%HQMDPLQ� 8OXVODUDUDVÕ� &LQVL\HW� 'LVIRULVL� 'HUQH÷L¶QLQ� �����

\ÕOÕQGD�\D\ÕQODQDQ����YHUVL\RQXQGD�³FLQVL\HW�NLPOL÷L�ER]XNOX÷X´�
WDQÕVÕ�NRQXOGXNWDQ�VRQUD��KRUPRQ�WHGDYLVLQH�EDúODQPDGDQ�|QFH���
D\OÕN�� FHUUDKL�|QFHVL�GH����D\OÕN�NHVLQWLVL]� WDP�]DPDQOÕ�JHUoHN�
\DúDP�GHQH\LPL�X\JXODQPDVÕ�������\ÕOÕQGD�\D\ÕQODQDQ����YHUVL\�
RQXQGD�LVH�EX�|Oo�W�\HULQH�VDGHFH�PHWRLGRSODVWL�YH\D�IDOORSODVWL��
YDMLQRSODVWL� DPHOL\DWODUÕ� |QFHVL� KRUPRQ� WHGDYLVL� LOH� ELUOLNWH� ���
D\OÕN� FLQVHO� NLPOLNOH� X\XPOX� FLQVHO� UROGH� \DúDQPDVÕ� |Oo�W��
JHWLULOPLúWLU����������
dDOÕúPDPÕ]GD� \XUWGÕúÕQD� JLGHUHN� FLQVL\HW� GH÷LúWLUPH� DPHOL\DW�
ODUÕQÕ� RODQ� ROJX� �¶GH� J|U�OHQ�� PDKNHPHGHQ� KHUKDQJL� ELU� L]LQ�
DOPDGDQ� JHUoHNOHúHQ� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWÕQÕQ� KXNXNL�
DNÕEHWLQLQ� QH� RODFD÷Õ�� IDUNOÕ� ELU� �ONHGH� DPHOL\DW� RODQ� ELUH\LQ�
FLQVL\HWLQLQ� Q�IXV� N�W�÷�QGH� GH÷LúWLULOPHVLQL� WDOHS� HWWL÷LQGH�
PDKNHPHFH� QDVÕO� ELU� \RO� L]OHQPHVL� JHUHNWL÷L� KXVXVODUÕ�
J�Q�P�]GH� KDOHQ� WDUWÕúÕOPDNWDGÕU�� 7�UN� 0HGHQL� .DQXQX¶QD�
FLQVL\HW�GH÷LúLNOL÷L�NDYUDPÕ�JLUPHGHQ�|QFH��<DUJÕWD\�WDUDIÕQGDQ�
YHULOHQ� NDUDUODUGD�� ELU� úHNLOGH� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWÕ�
JHoLUHQ� NLúLQLQ� Q�IXV� VLFLOLQGH� IDUNOÕ� J|U�QHQ� FLQVL\HWLQLQ�
GH÷LúWLULOPHVL� NDEXO� HGLOPHPLú�� DQFDN� WHGDYL� DPDoOÕ� YH� GL÷HU�
DPDoODUOD� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕQÕQ� ELUELULQGHQ�
D\UÕOPDVÕ�JHUHNWL÷L��ELOGLULOPLúWLU������������������WDULKLQGH������
VD\ÕOÕ� .DQXQ� LOH� HNOHQHQ� PDGGH� LOH� FLQVL\HW� GH÷LúLNOL÷L� 7�UN�
+XNXNX¶QD� JLUPLúWLU�� <DSÕODQ� G�]HQOHPHGH�� GR÷XPGDQ� VRQUD�
PH\GDQD�JHOHQ�FLQVL\HW�GH÷LúLNOL÷LQLQ�DVJDUv�VD÷OÕN�NXUXOX�UDSRUX�
LOH�EHOJHOHQGLULOPHVL�KkOLQGH��Q�IXV�VLFLOLQGH�JHUHNOL�G�]HOWPHQLQ�
\DSÕODFD÷Õ�EHOLUWLOPLú�ROXS�FLQVL\HW�GH÷LúLNOL÷LQLQ�KDQJL�úDUWODUGD�
YH�KDQJL�DPDoODUOD�\DSÕODFD÷Õ�LVH�G�]HQOHQPHPLúWLU��%X�GXUXP��
FLQVL\HW�GH÷LúLNOL÷LQLQ�KLoELU�|Q�úDUWD�ED÷ODQPDPDVÕQD�YH�NLúLQLQ�
NH\ILQH�J|UH�\DSWÕUDFD÷Õ�FLQVL\HW�GH÷LúLNOLNOHULQH�GH�L]LQ�YHULOPH�
VLQH�QHGHQ�ROPXú��PDKNHPHOHUL�RQD\�PDNDPÕ�KkOLQH�JHWLUPLúWLU�
������70.¶QÕQ�\�U�UO�÷H�JLUPHVLQGHQ�VRQUD��L]LQ�NDUDUÕ�DOPDGDQ�
FLQVL\HW� GH÷LúWLUPH� DPHOL\DWÕ� JHoLUHQ� YH� Q�IXV� ND\GÕQGDNL�
FLQVL\HWLQL� YH� DGÕQÕ� GH÷LúWLUPHN� LVWH\HQ� NLúL� WDUDIÕQGDQ� DoÕODQ�
GDYDGD� \HUHO� PDKNHPHFH� YHULOHQ� NDUDUÕQ� WHP\L]� LQFHOHPHVLQL�
\DSDQ�<DUJÕWD\�� WDOHELQ� HVDVHQ� 70.� PDGGH� ���IÕNUD� ,� K�NP��
JHUH÷LQFH� FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� LVWHPLQL� GH� LoHUGL÷LQL�
EHOLUWHUHN�� GDYDFÕQÕQ� WUDQVVHNV�HO� \DSÕGD� ROXS� ROPDGÕ÷ÕQÕQ��
FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQXS�
EXOXQPDGÕ÷ÕQÕQ�ELU�hQLYHUVLWH�YH\D�(÷LWLP�YH�$UDúWÕUPD�+DVWD�
QHVLQGHQ� DOÕQDFDN� UDSRUOD� VDSWDQPDVÕQGDQ� VRQUD� L]LQ� LVWH÷L�
NRQXVXQGD� ELU� NDUDU� YHULOPHVL� JHUHNWL÷LQH� LúDUHW� HWPLúWLU� ������
'RNWULQGH� VDYXQXODQ� IDUNOÕ� ELU� J|U�úH� J|UH�� L]LQ� DOPDNVÕ]ÕQ�
DPHOL\DW� JHoLUHQ� NLúLOHULQ� EDúYXUXODUÕ� �]HULQH� 70.� PDGGH�
���IÕNUD� ,� K�NP�QGH� DUDQÕODQ� úDUWODUÕQ� YDUOÕ÷Õ� VDSWDQGÕ÷ÕQGD��
Q�IXV�VLFLOLQGH�JHUHNOL�G�]HOWPHQLQ�\DSÕOPDVÕQD�NDUDU�YHULOPHVL�
QLQ� X\JXQ� RODFD÷ÕGÕU� ������ � .DQXQGD� \HU� DOGÕ÷Õ� úHNOL\OH� W�P�
DPHOL\DW�YH�WHGDYLOHULQL�ELWLUGLNWHQ�VRQUD�NLúLOHU��UHVPL�ELU�VD÷OÕN�
NXUXOXúXQD� ELU� GDKD� EDúYXUDUDN� ³FLQVL\HW� GH÷LúWLUPH� DPHOL\DW�
ODUÕQÕQ� XVXO�QH� X\JXQ� RODUDN� \DSÕOGÕ÷ÕQÕ� YH� VRQXoODQGÕ÷ÕQÕ´�
EHOLUWHQ�UDSRU�DOPDOÕGÕU��.DQXQGD��FLQVL\HW�GH÷LúWLUPH�DPHOL\DW�
ODUÕQGDQ�KDQJLVL�\D�GD�KDQJLOHULQLQ�\DSÕOPDVÕ�GXUXPXQGD�DPHOL�
\DW� V�UHFLQLQ� VRQXoODQDFD÷ÕQGDQ� LVH� EDKVHGLOPHPLúWLU�� <HUHO�
PDKNHPHQLQ� GDYDFÕQÕQ� Q�IXV� ND\GÕQGD� FLQVL\HW� YH� NLPOLN�
GH÷LúLPL� LVWHGL÷LQL�HUNHN�GÕú�JHQLWDO�RUJDQODUÕQD�VDKLS�ROPDGÕ÷Õ�
JHUHNoHVL\OH� UHGGHWPLú� ROGX÷X� ELU� ROJXGD�� <DUJÕWD\� \DSÕODQ�
DPHOL\DWODUÕQ�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�\HWHUOL�ROPDGÕ÷ÕQD��SODVWLN�
FHUUDKL�X]PDQÕQGDQ�DOÕQDQ�UDSRUGD�³GDYDFÕQÕQ�NDGÕQ�FLQVL\HWLQ�

GHQ� HUNHN� FLQVL\HWH� JHoHELOPHVL� LoLQ� JHUHNOL� DPHOL\DWODUGDQ�
ELULQFLVLQL�ROGX÷X��FLQVL\HW�GH÷LúLPLQLQ�LNLQFL�DúDPD�DPHOL\DWÕQÕQ�
KDVWD\D� HUNHN� FLQVHO� RUJDQÕQÕQ� WDNÕOPDVÕ� ROGX÷X�� EXQXQ� WÕEEL�
DoÕGDQ� P�PN�Q� ROGX÷X´� EHOLUWLOGL÷LQGHQ� NLúL\H� DPHOL\DWODUÕQ�
LNLQFL� DúDPDVÕQÕQ� WÕEEL� \|QWHPOHUH� X\JXQ� RODUDN� \DSÕOPDVÕ� YH�
EXQX� ³UHVPL� VD÷OÕN� NXUXOX� UDSRUX´� LOH� EHOJHOHPHVL� LoLQ� LPNkQ�
WDQÕQPDVÕ�� EX� QHGHQOH� \HUHO�PDKNHPHQLQ� YHUGL÷L� UHG� NDUDUÕQÕQ�
ER]XOPDVÕQD�NDUDU�YHUPLúWLU�������(UNHN�FLQVHO�RUJDQÕ�WDNÕOPDGDQ�
Q�IXV�ND\GÕQGD�FLQVL\HW�YH�NLPOLN�GH÷LúLPL�PDKNHPH�WDUDIÕQGDQ�
RQD\ODQDQ� WUDQVVHNV�HO� HUNHN� ROJXPX]GD� YH� VDKDGDNL� ELUoRN�
X\JXODPDGD�LVH�EX�GXUXP�IDUNOÕOÕN�J|VWHUPHNWHGLU��$YUXSD�%LUOL÷L�
�ONHOHULQGH�� FLQVL\HW� GH÷LúLNOL÷L� V�UHoOHULQGH� IDUNOÕ� X\JXODPDODU�
J|U�OPHNWHGLU�� 0DOWD�� øUODQGD�� %HOoLND�� 'DQLPDUND�� +ROODQGD��
/�NVHPEXUJ��1RUYHo�YH�3RUWHNL]¶GH�NLúLOHUH�NHQGL�NDGHULQL�WD\LQ�
HWPH�KDNNÕ�WDQÕQPÕú�YH�KHUKDQJL�ELU�WÕEEL�V�UHo�JHoLUPH��DPHOL�
\DW��KRUPRQ�NXOODQÕPÕ�JLEL��YH\D�NLúLQLQ� WUDQVVHNV�HO�ROGX÷XQD�
LOLúNLQ�WÕEEL�ELU� WDQÕQÕQ�NRQXOPDVÕ�]RUXQOX�WXWXOPDPÕúWÕU��0DFD�
ULVWDQ�YH�øQJLOWHUH¶GH��WHUFLK�HGLOHQ�FLQVL\HWLQ�PDKNHPHFH�NDEXO�
HGLOPHVL� LoLQ� KHUKDQJL� ELU� DPHOL\DW� YH\D� KRUPRQ� WHGDYLVL� úDUWÕ�
DUDQPDPÕúWÕU� DQFDN� EX� �ONHOHUGH� GL÷HUOHULQGHQ� IDUNOÕ� RODUDN��
NLúLOHULQ�ELU�KHNLP�\D�GD�NOLQLN�DODQÕQGD�X]PDQ�SVLNRORJ�NDUúÕVÕQ�
GD� FLQVL\HW� GLVIRULVLQLQ� RUWD\D� NR\PDVÕ� LVWHQPLúWLU�� $OPDQ\D��
0DFDULVWDQ�� ø]ODQGD�� øWDO\D�� 3RORQ\D�� 6ORYHQ\D�� øVSDQ\D� YH�
øVYHo¶GH�ELUH\OHULQ�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQD�GDLU�NRQXOPXú�
WÕEEL�WDQÕQÕQ�YDUOÕ÷Õ�\HWHUOL�J|U�OP�ú��ELUH\OHU�DPHOL\DWD�]RUODQ�
PDPÕúWÕU�� %X� �ONHOHUGHQ� ED]ÕODUÕQGD� ELU� FHUUDKL�P�GDKDOH� úDUWÕ�
DUDQPDVD� GD� NLúLOHULQ� EHOLUOL� V�UHOHUOH� KRUPRQ� WHGDYLVL� J|UP�ú�
ROPDVÕ� úDUWÕ� DUDQPÕúWÕU�� 1LVSHWHQ� GDKD� NDWÕ� \DNODúÕP� J|VWHUHQ�
/HWRQ\D��5RPDQ\D��6ORYDN\D��*�QH\�.ÕEUÕV�YH�dHN�&XPKXUL\HWL�
JLEL�ED]Õ��ONHOHUGH�LVH�NLúLOHU��FLQVL\HW�GH÷LúWLUHELOPHN�LoLQ�FHUUDKL�
DPHOL\DWODUD� PHFEXU� EÕUDNÕOPÕúWÕU�� $UQDYXWOXN�� $]HUED\FDQ��
0DNHGRQ\D� YH� .RVRYD� JLEL� VÕQÕUOÕ� VD\ÕGDNL� �ONHOHUGH� LVH�
WUDQVVHNV�HO�ELUH\OHULQ�NLPOLNOHULQGHNL�FLQVL\HWOHULQL�GH÷LúWLUPHO�
HULQH� L]LQ� YHULOPHPHNWHGLU�� %Hú�$YUXSD� �ONHVLQGH� LVH� �%XOJDU�
LVWDQ��.ÕEUÕV��/HWRQ\D��/LWYDQ\D�YH�/LKWHQúWD\Q��úDúÕUWÕFÕ�úHNLOGH�
FLQVL\HW�GH÷LúLNOL÷L�LOH�LOJLOL�KD]ÕUODQPÕú�\DVDO�G�]HQOHPH�PHYFXW�
GH÷LOGLU�����������
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��� +DVWDQHOHUGH� J|U�OHQ� IDUNOÕ� X\JXODPDODUÕQ� |Q�QH� JHoPHN��
NLúLOHULQ�WDNLS�YH�WHGDYLOHULQLQ�GDKD�VD÷OÕNOÕ�úHNLOGH�\�U�W�OPHVL�
DPDFÕ\OD�� ³FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX�
ROGX÷XQX´� EHOLUWHQ� VD÷OÕN� UDSRUODUÕQÕ� G�]HQOH\HFHN� NXUXOXQ�
LoHULVLQGH�5XK�6D÷OÕ÷Õ�YH�+DVWDOÕNODUÕ��hURORML��.DGÕQ�+DVWDOÕNODUÕ�
YH�'R÷XP��3ODVWLN��5HNRQVWU�NWLI�YH�(VWHWLN�&HUUDKL��$GOL�7ÕS�YH�
(QGRNULQRORML�X]PDQODUÕQÕQ�EXOXQPDVÕ�

��� <DQOÕú� YH\D� KDWDOÕ� KRUPRQ� NXOODQÕPÕQD� ED÷OÕ� ROXúDELOHFHN�
IL]LNVHO�� SVLNRVRV\DO� YH� EL\RORMLN� HWNLOHULQ� YH� PD÷GXUL\HWOHULQ�
|QOHQPHVL� DPDFÕ\OD� SVLNRORMLN� J|]OHPLQLQ� \HWHUOL� VHYL\H\H�
JHOGL÷LQH� NDQDDW� HGLOPHVL� KDOLQGH�� HQ� NÕVD� V�UHGH� NLúLOHULQ�
KRUPRQ�WHGDYLVL�LoLQ�(QGRNULQRORML�X]PDQÕQD�VHYN�HGLOPHVL�YH�EX�
KRUPRQODUÕ�GRNWRU�NRQWURO�QGH�NXOODQPDVÕ��

��� ø]LQ�NDUDUÕ� DOPDGDQ�FLQVL\HW�GH÷LúWLUPH�DPHOL\DWÕ�JHoLUHQ�YH�
Q�IXV�ND\GÕQGDNL�FLQVL\HWLQL�YH�DGÕQÕ�GH÷LúWLUPHN�LVWH\HQ�NLúLOH�
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NXOODQÕPÕQD� EDúODGÕ÷Õ�� ����� \ÕOÕQGD� ���� \DúÕQGD�� PDPRSODVWL��
�����\ÕOÕQGD� ����\DúÕQGD�� ULQRSODVWL�������\ÕOÕQGD� ����\DúÕQGD��
WHNUDU�PDPRSODVWL�DPHOL\DWODUÕQÕ�ROGX÷X�������\ÕOÕQGD�����\DúÕQ�
GD�� FLQVL\HW� YH� NLPOLN� GH÷LúLPL� LoLQ� UHVPL� LúOHPOHUL� EDúODWWÕ÷Õ��
�����\ÕOÕQGD�����\DúÕQGD��SVLNL\DWUL�WDUDIÕQGDQ�WDNLEH�DOÕQGÕ÷Õ�YH�
EX�V�UHFL�WDPDPODGÕ÷Õ��D\QÕ�\ÕO�VHV�GH÷LúLNOL÷L�DPHOL\DWÕ�ROGX÷X��
�����\ÕOÕ�\D]�D\ODUÕQGD�����\DúÕQGD��V�UHFLQ�X]DPDVÕ�QHGHQL\OH�
\DNÕQ� DUNDGDúÕQÕQ� |QHULVL\OH� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕQÕ�
ROPDN�LoLQ�\XUWGÕúÕQD�JLWWL÷L�YH���D\�ER\XQFD�NDOGÕ÷Õ��RUDGD�NHQGL�
VL\OH�ELU�NH]�SVLNL\DWULN�J|U�úPH�\DSÕOGÕ÷Õ�YH�EX�J|U�úPH�VRQXFX�
KHUKDQJL�ELU�KXNXNVDO�V�UHo�ROPDNVÕ]ÕQ�|]HO�ELU�KDVWDQHGH�JHQLWDO�
FHUUDKL� �SHQHNWRPL�� RUúLHNWRPL�� YDMLQRSODVWL�� NOLWRURSODVWL� YH�
YXOYRSODVWL�� DPHOL\DWODUÕ� \DSÕOGÕ÷Õ�� \DNODúÕN� �� D\GÕU� �.DVÕP�
����¶GHQ�LWLEDUHQ��GRNWRU�NRQWURO�QGH�KRUPRQ�LODFÕ��RUDO�HVWUDGL�
RO��YH�LVPLQL�KDWÕUODPDGÕ÷Õ�YDJLQDO�NUHP�NXOODQGÕ÷Õ��EX�]DPDQD�
NDGDU� KHUKDQJL� ELU� NDGÕQ� SDUWQHUL� ROPDGÕ÷Õ�� FLQVL\HW� YH� NLPOLN�
GH÷LúLPL�V�UHFLQLQ�WDPDPODQGÕ÷Õ��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�\HWPLú�EHú�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD��NDKYHUHQJL�X]XQ�
VDoOÕ�� \�]� J|U�Q�P��� PLPLN�� GDYUDQÕú� YH� KDUHNHWOHULQLQ� NDGÕQ�
|]HOOLNOHUL�LOH�X\XPOX��VHV�WRQXQXQ�NDGÕQVÕ�ROGX÷XQXQ�J|U�OG�÷���
JHQLWDO�PXD\HQHGH��YDMHQ�DoÕNOÕ÷ÕQÕQ�GR÷DO�ROGX÷X��SHQLV�EXOXQ�

WKH� OHJDO�SURFHVV�� DW�ZKDW� VWDJH�KRUPRQH� WKHUDS\� VKRXOG�EHJLQ�
DQG�WKH�GXUDWLRQ�RI�WKH�WUHDWPHQW��WKH�OHJDO�FRQVHTXHQFH�RI�JHQGHU�
UHDVVLJQPHQW� VXUJHU\� FRQGXFWHG� ZLWKRXW� FRXUW� DXWKRUL]DWLRQ��
FODULILFDWLRQ� DERXW� WKH� VXUJHULHV� LQ� WKH� UHSRUW� VWDWLQJ� WKH� ³GXO\�
SHUIRUPDQFH� DQG� FRQFOXVLRQ�RI�JHQGHU� UHDVVLJQPHQW� VXUJHULHV´�
E\�DSSO\LQJ�WR�DQ�RIILFLDO�KHDOWK�FRPPLWWHH��$OWKRXJK�WKH�DUWLFOH�
RQ�JHQGHU�UHDVVLJQPHQW�LQ�7XUNLVK�&LYLO�&RGH�LV�TXLWH�GHWDLOHG��LW�
VHHPV�FOHDU�WKDW�WKHUH�LV�D�QHHG�IRU�D�QHZ�DGGLWLRQDO�UHJXODWLRQ�WR�
EH�IRUPHG�LQ�FROODERUDWLRQ�ZLWK�WKH�PHPEHUV�RI�PHGLFLQH�DQG�ODZ�
UHJDUGLQJ�WKH�FKDOOHQJHV�LQ�SUDFWLFH�

3Ma�?WZL["
*HQGHU�UHDVVLJQPHQW��7UDQVVH[XDOLW\��)RUHQVLF�PHGLFLQH

/ʈ:ʈ̪
&LQVL\HW��HUNHN�YH�NDGÕQ�DUDVÕQGDNL�EL\RORMLN�IDUNOÕOÕ÷Õ��FLQVL\HW�
GH÷LúWLUPH�LVH�ELU�NDGÕQÕQ�HUNH÷H��HUNH÷LQ�LVH�NDGÕQD�G|Q�úPHVLQH�
LPNkQ� WDQÕ\DQ� WÕEEL� P�GDKDOHOHUL� LIDGH� HWPHN� LoLQ� NXOODQÕODQ�
NDYUDPODUGÕU������&LQVHO�NLPOLN��FLQVL\HW�GH÷LúWLUPH�NDYUDPÕ�LOH�
\DNÕQ�LOLúNL�LoLQGH�RODQ�ELU�GL÷HU�NDYUDPGÕU��&LQVHO�NLPOLN��EL\ROR�
MLN�FLQVL\HW��FLQVHOOLN�YH�FLQVHO�WHUFLK��FLQVHO�\|QHOLP��XQVXUODUÕQ�
GDQ�ROXúPDNWDGÕU� �����%L\RORMLN�FLQVL\HW��ELU�NLúLQLQ�HUNHN�YH\D�
NDGÕQ� RODUDN� GR÷PDVÕGÕU�� &LQVHOOLN�� NLúLQLQ� FLQVL\HWLQH� ED÷OÕ�
RODUDN� JHOLúHQ�� KXNXNL� YH� VRV\DO� ER\XWODUÕ� RODQ� YH� DNWLI�
GDYUDQÕúODUOD� JHUoHNOHúWLULOHQ� H\OHPOHUGLU� ����� &LQVHO� WHUFLK�
�\|QHOLP��LVH��ELUH\LQ�FLQVHOOL÷L�YH\D�HURWLN�YH�URPDQWLN�LOJLOHULQL�
KHUKDQJL�ELU�FLQVL\HWH�\|QOHQGLUPHVL�\D�GD�KHUKDQJL�ELU�FLQVL\HW�
WDUDIÕQGDQ�FLQVHO�RODUDN�X\DUÕOPDVÕGÕU��������.LúLQLQ��VDKLS�ROGX÷X�
EL\RORMLN� FLQVL\HWL� LOH� FLQVHO� H\OHPOHUL� YH� WHUFLKOHULQLQ� X\XPOX�
ROPDPDVÕ� KDOLQGH� oHúLWOL� SUREOHPOHU� RUWD\D� oÕNPDNWDGÕU��
'60��¶WH��³FLQVHO�NLPOLN�X\XPVX]OX÷X´�YH\D�³FLQVL\HW�KRúQXW�
VX]OX÷X´�RODUDN�LIDGH�HGLOHQ�WÕEEL�WDQÕ��NLúLQLQ�HQ�D]���D\�V�UH�LOH�
GHQH\LPOHGL÷L�LIDGH�HWWL÷L�FLQVHO�NLPOL÷L\OH��GR÷XPGD�EHOLUOHQHQ�
FLQVL\HWL�DUDVÕQGD�DoÕN�ELU�X\XPVX]OXN�ROPDVÕGÕU��������.LúLOHULQ�
\DúDPÕú� ROGX÷X� EX� X\XPVX]OXN� YH� oDWÕúPD� ³WUDQVVHNV�DOLWH´�
RODUDN�GD�DGODQGÕUÕOPDNWDGÕU���������

mTSMUQbLM�+QV[QaM\�,MɦQ̫QSTQɦQVQV�0]S]SQ�*Wa]\]

+QV[QaM\� ,MɦQ̫QSTQɦQ� ʈbVQ� ʈtQV� *I̫^]ZIKIS� 3Q̫QLM�
/MZMSTQ�̪IZ\TIZ
&LQVL\HW� GH÷LúWLUPH�� NDGÕQÕQ� HUNH÷H� YH\D� HUNH÷LQ� NDGÕQD�
G|Q�úW�U�OPHVLQL� VD÷OD\DQ� WÕEEL� YH� KXNXNL� LúOHPOHUH� YHULOHQ�
LVLPGLU��hONHPL]GH��FLQVL\HW�GH÷LúWLUPH\OH�LOJLOL�\DVDO�G�]HQOHPH�
�����VD\ÕOÕ�7�UN�0HGHQL�.DQXQX��70.�¶QXQ�����PDGGHVLQGH�\HU�
DOPDNWDGÕU�� %X�PDGGH�� FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� YHULOPHVL� LOH�
LOJLOL�GDYD�NRQXVX�YH�FLQVL\HWLQ�Q�IXV�N�W�÷�QGH�QDVÕO�GH÷LúWLUL�
OHFH÷L� úHNOLQGH� LNL\H� D\UÕOPÕúWÕU� ����� %X� E|O�PGH�� FLQVL\HW�
GH÷LúWLUPH� L]QL� LoLQ� DUDQDQ� EDúYXUX� úDUWODUÕ� GHWD\ODUÕ\OD� DoÕNOD�
QDFDNWÕU�

���7�UN�0HGHQL�.DQXQX¶QD�J|UH�L]LQ�LoLQ�EDúYXUDFDN�NLúL�úDKVHQ�
EDúYXUXGD� EXOXQPDOÕGÕU�� .LúLOHU� DNUDEDODUÕ�� DUNDGDúODUÕ� YH\D�
\DVDO� WHPVLOFLOHUL� DUDFÕOÕ÷Õ\OD� EDúYXUXGD� EXOXQDPD\DFDNWÕU��
<DUJÕWD\� +XNXN� *HQHO� .XUXOXQXQ� ����������� WDULK��
������������ (VDV����������� .DUDU� VD\ÕOÕ� LODPÕQGD�� NLúLOHULQ�
LNDPHW�DGUHVLQLQ�EXOXQGX÷X�E|OJHGHNL�$VOL\H�+XNXN�0DKNHP�

HVLQH� EL]]DW� EDúYXUDUDN� ³FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� GDYDVÕ´�
DoDELOHFH÷L��EHOLUWLOPLúWLU�������

���&LQVL\HW�GH÷LúWLUPHN� LVWH\HQ�NLúL� UHúLW�ROPDN��\DQL����\DúÕQÕ�
GROGXUPXú� ROPDN� ]RUXQGDGÕU�� $\UÕFD�� NDQXQ� K�NP�QGH�
EHOLUWLOPHVH� GH� NLúLOHU�� D\ÕUW� HWPH� J�F�Q�Q� YDUOÕ÷ÕQD� VDKLS�
ROPDOÕGÕU�������7DP�HKOL\HWVL]OLOHULQ��D\ÕUW�HWPH�J�F�Q�Q�YDUOÕ÷Õ�
WDPDPÕ\OD�\RN�ROGX÷XQGDQ��FLQVL\HW�GH÷LúWLUPH�V�UHFLQL�EDúODW�
PDODUÕ�P�PN�Q�J|]�NPHPHNWHGLU�

���.LúL��EDúYXUGX÷X�WDULKWH�HYOL�ROPDPDOÕGÕU��%XUDGD�DPDo��HYOLOLN�
GHYDP�HGHUNHQ�NLúLQLQ�FLQVL\HW�GH÷LúLNOL÷LQH�JLWPHVL�GXUXPXQGD�
DLOHYL�\DSÕGD�ROXúDELOHFHN�VRV\DO��SVLNRORMLN�YH�KXNXNL�VRUXQODUÕQ�
|Q�QH� JHoPHN� RODUDN� G�ú�Q�OHELOLU�� 'L÷HU� \DQGDQ� NLúLOHULQ�
EDúYXUX�WDULKLQGHQ�|QFH�HYOL�YH\D�oRFXN�VDKLEL�ROPDVÕ�LVH�PDKNH�
PH\H�EDúYXUPDVÕQD�HQJHO�QLWHOLNWH�GH÷LOGLU������

���.LúL�� WUDQVVHNV�HO�\DSÕGD�ROPDOÕGÕU��7UDQVVHNV�DOLWH�� NLúLOHULQ�
KLVVHWWL÷L� FLQVHO� NLPOLN� LOH� EL\RORMLN� FLQVL\HWL� DUDVÕQGDNL� X\XP��
VX]OXN� RODUDN� WDQÕPODQPDNWDGÕU� ��������� 7UDQVVHNV�HO� \DSÕGDNL�
NLúLOHU� VDKLS� ROGX÷X� FLQVL\HWL� UHGGHGHUHN� GL÷HU� FLQVL\HWLQ�
|]HOOLNOHULQL� EHQLPVHPHNWHGLU� ������ %X� DODQGD�� WUDQVYHVWL�
NDYUDPÕQÕ�DoÕNODPDN�LVWHUL]��7UDQVYHVWL��FLQVHO�KD]�DOPD�DPDFÕ\�
OD�� NDUúÕ� FLQV� JLEL� JL\LQPH� YH� GDYUDQPD� LVWH÷LQGH� EXOXQDQ�
ELUH\OHUH�YHULOHQ�LVLPGLU��%X�ELUH\OHU��EHGHQOHULQGHQ��FLQVL\HWLQ�
GHQ�� KRúQXWVX]� GH÷LOGLU� YH� EX� IDUNOÕOÕN� LOH� WUDQVVHNV�HO� ELUH\��
OHUGHQ�D\UÕOPDNWDGÕU������

���.LúLOHU�� \DVDO�PHY]XDWD�J|UH�ELU�hQLYHUVLWH� \D�GD�(÷LWLP�YH�
$UDúWÕUPD�+DVWDQHVLQGHQ�³NLúLQLQ�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQX�
YH� FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQ�
GX÷XQX� J|VWHUHQ´� UHVPL� VD÷OÕN� NXUXOX� UDSRUXQX� DOPDOÕGÕU��
øoHULVLQGH�5XK�6D÷OÕ÷Õ�YH�+DVWDOÕNODUÕ��hURORML��.DGÕQ�+DVWDOÕNODUÕ�
YH�'R÷XP��3ODVWLN��5HNRQVWU�NWLI�YH�(VWHWLN�&HUUDKL��$GOL�7ÕS�YH�
(QGRNULQRORML� X]PDQODUÕQÕQ� EXODQDELOHFH÷L� ELU� NXUXO� WDUDIÕQGDQ�
NLúLOHU�PHYFXW�WÕEEL�EXOJXODU�YH�NLúLVHO�IDNW|UOHUH�J|UH���D\���\ÕO�
DUDVÕ� V�UH� ER\XQFD�� DUDOÕNOÕ� WDNLSOHUOH� L]OHQHUHN� EX� UDSRUODUÕ�
DODELOPHNWHGLU� ����� 6D÷OÕN� NXUXOX� QLWHOL÷L� WDúÕPD\DQ�� EHOLUWLOHQ�
KDVWDQHOHU�GÕúÕQGDNL�\HUOHUGHQ�DOÕQDQ�YH� WHN�ELU�KHNLPLQ� LP]DVÕ�
EXOXQDQ� UDSRUODU� EX� NDSVDPGD� GH÷HUOHQGLULOPHPHNWHGLU� ������
6D÷OÕN�NXUXOXQGD�EXOXQDQ�KHNLPOHUGH��ELUH\LQ�FLQVL\HW�GH÷LúLNOL÷L�
V�UHFL� KDNNÕQGD� \HWHULQFH� D\GÕQODQGÕ÷ÕQD� YH� EX� D\GÕQODQPD\D�
UÕ]D�J|VWHUGL÷LQH�GDLU�\HWHUOL�NDQDDW�ROXúPDOÕGÕU�����
���0DUW������WDULK�YH�������VD\ÕOÕ�5HVPv�*D]HWH¶GH�\D\ÕPODQDQ��
��� .DVÕP� ����� 7�� ��������� (VDV� YH� ��������� .DUDU� VD\ÕOÕ�
$QD\DVD�0DKNHPHVL�NDUDUÕ�LOH�NDQXQ�PDGGHVLQGH�GDKD�|QFHGHQ�
\HU�DODQ�YH�L]LQ�LoLQ�JHUHNOL�úDUWODUGDQ�ELUL�RODQ�³�UHPH�\HWHQH÷LQ�
GHQ� V�UHNOL� ELoLPGH� \RNVXQ� EXOXQPDVÕ´� LEDUHVL� NDOGÕUÕOPÕúWÕU�
�����

0WZUWV�3]TTIVÜUÜ�^M�+QV[QaM\�,MɦQ̫\QZUM�)UMTQ-
aI\TIZÜ
+HU�QH�NDGDU�NDQXQ�K�NP�QGH�KRUPRQ�NXOODQÕPÕQÕQ�QH�]DPDQ�
EDúODPDVÕ� JHUHNWL÷L� EHOLUWLOPHVH� GH�� SVLNRORMLN� J|]OHPLQ� \HWHUOL�
VHYL\H\H� JHOGL÷LQH� NDQDDW� HGLOPHVL� KDOLQGH�� NLúLOHULQ� KRUPRQ�
WHUDSLVL� LoLQ� (QGRNULQRORML� X]PDQÕQD� VHYN� HGLOPHVL� HQ� X\JXQ�
\DNODúÕP� RODFDNWÕU�� +RUPRQODUÕQ� GRNWRU� NRQWURO�QGH� YHULOPHVL�

PDGÕ÷Õ�� WHVWLVOHULQ�SDOSH�HGLOHPHGL÷L�� DQODúÕOPÕúWÕU��.LúLQLQ�$GOL�
7ÕS�$QDELOLP�'DOÕ� %DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH� WUDQVVHNV�HO�
\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�VD÷OÕ÷Õ�DoÕVÕQ�
GDQ� ]RUXQOX� ROXS� ROPDGÕ÷ÕQÕQ� WHVSLWL� LoLQ� SVLNL\DWUL\H� VHYN�
HGLOGL÷L�� \DSÕODQ� SVLNL\DWULN� PXD\HQHVLQGH�� SVLNRWLN�QHYURWLN�
EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�GDKD�
|QFH�SVLNL\DWUL�EDúYXUXVX�ROPDGÕ÷Õ��JHQHO�J|U�Q�P�Q�Q�VRV\RH�
NRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ�� ULWPL��
PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ� ROGX÷X��
DNWLI�VXLVLGDO�KRPLVLGDO�G�ú�QFH�YH�SODQÕ�ROPDGÕ÷Õ����D\OÕN�WDNLEL�
VRQXFX�NLúLQLQ�WUDQVVHNV�HO�\DSÕGD�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROGX÷XQD�NDUDU�YHULOGL÷L��DQODúÕOPÕúWÕU��

Olgu 3
<LUPL�DOWÕ�\DúÕQGD��NDGÕQGDQ�HUNH÷H�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�DGOL�
PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ�������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� HUNHN�
R\XQFDNODUÕ�LOH�R\QDGÕ÷Õ��N�o�N�\DúODUGDQ�LWLEDUHQ�NHQGLQL�HUNHN�
JLEL� KLVVHWWL÷L�� HUJHQOLN� G|QHPLQGH� IXWERO� LOH� LOJLOHQGL÷L�� �����
\ÕOÕQGD�����\DúÕQGD��DLOHVLQH�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQX�V|\OH�
GL÷L��DLOHVLQLQ�EX�GXUXPXQ�IDUNÕQGD�ROGX÷XQX�EHOLUWWL÷L��DQQHDQ�
QHVL� KDULFLQGHNL� DLOH� ELUH\OHULQLQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� KXNXNL�
V�UHFL� GH� EX� G|QHPGH� EDúODWWÕ÷Õ�� NLPOL÷LQL� |]HOOLNOH� �QLYHUVLWH�
GLSORPDVÕ� DúDPDVÕQGD� VRUXQ� \DúDPDPDN� LoLQ� GH÷LúWLUPHN�
LVWHGL÷L��SVLNL\DWULN�WDNLEL�VRQUDVÕ������\ÕOÕQGD�����\DúÕQGD��DOGÕ÷Õ�
UDSRUOD� PDKNHPH� WDUDIÕQGDQ� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕ�
ROPDVÕQD�L]LQ�YHULOGL÷L��D\QÕ�\ÕO�LoHULVLQGH�KLVWHUHNWRPL�YH�VDOSLQ�
JR�RRIHUHNWRPL� DPHOL\DWODUÕQÕ� ROGX÷X�� PDVWHNWRPL�� VHV� WRQX�
GH÷LúLPL�YH�HVWHWLN�DPDoOÕ� DPHOL\DWODUÕQÕ�KHQ�]�ROPDGÕ÷Õ��SHQLO�
SURWH]�DPHOL\DWÕQÕ�G�ú�QPHGL÷L� �7�UNL\H¶GH�ROPDN� LVWHPHGL÷L���
KRUPRQ�NXOODQPDGÕ÷Õ��ELU�HUNHNOH�GX\JXVDO�YH\D�FLQVHO�ELUOLNWHOLN�
\DúDPDGÕ÷Õ��PXD\HQH�LWLEDUL\OH�KXNXNL�V�UHFLQ�WDPDPÕ\OD�ELWWL÷L��
NLPOLN� GH÷LúLPL� V�UHFLQL� WDPDPODGÕ÷Õ� YH� NLPOL÷LQLQ� LNL� KDIWD�
VRQUD� YHULOHFH÷L�� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕ� WDPDPOD\D�
FD÷ÕQÕ�EHOLUWWL÷L��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�DOWPÕú�VHNL]�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD��VL\DK�NÕVD�VDoOÕ�
ROGX÷X��HUNHN� WLSL�NÕOODQPD�J|U�OPHGL÷L��N�o�N�PHPH�\DSÕVÕQD�
VDKLS�ROGX÷X��PLPLN��GDYUDQÕú�YH�KDUHNHWOHULQLQ�HUNHN�|]HOOLNOH��
UL\OH� X\XPOX� ROGX÷XQXQ� J|U�OG�÷��� JHQLWDO� PXD\HQHVLQGH�� GÕú�
JHQLWDO�RUJDQODUÕQ�NDGÕQ�J|U�Q�P�QGH�ROGX÷X��DPHOL\DW�\HULQLQ�
WHPL]�ROGX÷X��DQODúÕOPÕúWÕU�
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN�EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�
GDKD� |QFH� SVLNL\DWUL� EDúYXUXVX� ROPDGÕ÷Õ�� JHQHO� J|U�Q�P�Q�Q�
VRV\RHNRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ��
ULWPL�� PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ�
ROGX÷X��DNWLI�VXLVLGDO�KRPLVLGDO�G�ú�QFH�YH�SODQÕ�EXOXQPDGÕ÷Õ����
D\OÕN� WDNLEL� VRQXFX� NLúLQLQ� WUDQVVHNV�HO� \DSÕGD� YH� FLQVL\HW�
GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� ROGX÷XQD� NDUDU�
YHULOGL÷L��DQODúÕOPÕúWÕU����

Olgu 4
.ÕUN�VHNL]�\DúÕQGD��HUNHNWHQ�NDGÕQD�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�DGOL�
PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ�������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� R\XQFDN�
EHEHNOHUOH�R\QDGÕ÷Õ��WHPL]OLN�YH�\HPHN�\DSPD\Õ�VHYGL÷L��DQQHVL�
QLQ� NÕ\DIHWOHULQL� JL\GL÷L�� HUJHQOLN� G|QHPLQGH� HUNHNOHUGHQ�
KRúODQGÕ÷ÕQÕ� IDUN� HWWL÷L�� HUJHQOLNWH� PHPH� JHOLúLPLQLQ� ROGX÷X��
Y�FXGXQGD�HUNHN�WLSL�NÕOODQPD�ROPDGÕ÷Õ�������\ÕOÕQGD�����\DúÕQ�
GD��FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕQÕ�RODELOPHN�LoLQ�ELU�KDVWDQ�
H\H� EDúYXUGX÷X�� R� G|QHPGH� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕ�
RODELOPHN� LoLQ� KXNXNL� V�UHo� JHUHNPHGL÷LQL�� IDUNOÕ� EUDQúODUGDQ�
KHNLPOHU� WDUDIÕQGDQ� YHULOHQ� KH\HW� UDSRUX� LOH� EX� DPHOL\DWODUÕQ�
\DSÕODELOPHVLQLQ�P�PN�Q�ROGX÷XQX�EHOLUWWL÷L�YH�DOGÕ÷Õ�UDSRU�LOH�
�����\ÕOÕQGD�����\DúÕQGD��JHQLWDO�FHUUDKL��SHQHNWRPL��RUúLHNWRPL��
YDMLQRSODVWL�� NOLWRURSODVWL� YH� YXOYRSODVWL�� DPHOL\DWODUÕQÕ� ROGX÷X��
PHPH� JHOLúLPL� ROGX÷XQGDQ� PHPH� DPHOL\DWÕ� ROPDGÕ÷Õ�� JHQLWDO�
FHUUDKL�DPHOL\DWODUÕ�VRQUDVÕ�GRNWRU�NRQWURO�QGH���VHQH�ER\XQFD�
������� \Dú�� KRUPRQ� WHGDYLVL� DOGÕ÷Õ�� ����� \ÕOÕQGD� ���� \DúÕQGD��
DLOHVLQH� V�UHoWHQ� EDKVHWWL÷L� IDNDW� DLOHVLQLQ� WUDQVVHNV�HO� \DSÕGD�
ROGX÷XQX�oRFXNOX÷XQGDQ�EHUL�WDKPLQ�HWWL÷LQGHQ�YH�EX�DPHOL\DW�
ODUÕ� ROGX÷XQX� GD� DQODGÕ÷ÕQGDQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� �����
\ÕOÕQGD� ���� \DúÕQGD�� Q�IXV� ND\GÕQÕQ� G�]HOWLOHUHN� FLQVL\HW�
GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL� DPDFÕ\OD� PDKNHPH\H�
EDúYXUXGD�EXOXQGX÷X�IDNDW�\XUWGÕúÕQD�JLWPHVL�YH�ELU�V�UH�RUDGD�
\DúDPDVÕ�QHGHQL\OH�V�UHFH�GHYDP�HGHPHGL÷L��KHUKDQJL�ELU�NDGÕQ�
SDUWQHUL� ROPDGÕ÷Õ�� NLúLQLQ� Q�IXV� ND\GÕQÕQ� G�]HOWLOHUHN� FLQVL\HW�
GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL� DPDFÕ\OD� PDKNHPH\H�
EDúYXUXGD�EXOXQGX÷X�YH�WDUDIÕPÕ]D�\|QOHQGLULOGL÷L��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�\HWPLú�LNL�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD�ROGX÷X��VDoODUÕQÕQ�
X]XQ�YH�VDUÕ��PHPH�\DSÕVÕ��\�]�J|U�Q�P���PLPLN��GDYUDQÕú� LOH�
KDUHNHWOHULQLQ�NDGÕQ�|]HOOLNOHUL�LOH�X\XPOX�L]OHQGL÷L��VHV�WRQXQXQ�
HUNH÷H�J|UH�LQFH��NDGÕQD�J|UH�ELUD]�NDOÕQ�ROGX÷XQXQ�J|U�OG�÷���
GÕú� JHQLWDO� PXD\HQHGH�� WHVWLV� YH� SHQLV� L]OHQPHGL÷L�� YXOYD� YH�
YDMHQLQ�GR÷DO�L]OHQGL÷L�DQODúÕOPÕúWÕU��
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN� EXOJX� VDSWDQPDGÕ÷Õ�� SVLNL\DWULN� LODo� UDSRUX� EXOXQPDGÕ÷Õ��
JHQHO�J|U�Q�P�Q�Q�VRV\RHNRQRPLN�GXUXPX�LOH�X\XPOX�EXOXQ�
GX÷X��NRQXúPD�KÕ]Õ��ULWPL��PLNWDUÕQÕQ�QRUPDO��G�ú�QFH�\DSÕVÕ�YH�
EHOOH÷LQ� ROD÷DQ� ROGX÷X�� DNWLI� VXLVLGDO�KRPLVLGDO� G�ú�QFH� YH\D�
SODQÕ� ROPDGÕ÷Õ�� ����������� WDULKLQGHNL� PXD\HQHVL� LWLEDUL\OH� ��
D\OÕN�WDNLEH�DOÕQGÕ÷Õ��DQODúÕOPÕúWÕU�

<):<1̪5)
hONHPL]GH�FLQVL\HW�GH÷LúLPL�LoLQ�DGOL�PDNDPODUD�EDúYXUDQ�ELUH\�
VD\ÕVÕ�J�Q�JHoWLNoH�DUWPDNWDGÕU�������&LQVL\HW�GH÷LúLNOL÷L�V�UHFL�
X]XQ�ELU�KD]ÕUOÕN�G|QHPL�JHUHNWLUHQ��VRQ�GHUHFH�]RUOX�YH�NDUPDúÕN�
WÕEEL� P�GDKDOHOHUL� LoLQGH� EDUÕQGÕUDQ�� EX� QHGHQOH� NLúLQLQ� WDP�
RODUDN�D\GÕQODWÕOPDVÕQÕ�YH�RQDPÕQÕ�JHUHNWLUHQ��E�\�N�RUDQGD�JHUL�
G|Q�ú�PV�]� ELU� V�UHoWLU�� hONHPL]GH�� ����� VD\ÕOÕ� 70.¶QÕQ�
PDGGH��P������K�NP��LOH�FLQVL\HW�GH÷LúLNOL÷L�LOH�LOJLOL�G�]HQOHPH�
\DSÕOPÕúWÕU��<�U�UO�NWH�RODQ�70.�P�����K�NP���NRQX\X�JHQHO�
KDWODUÕ\OD� G�]HQOHPLú� ROXS� oDOÕúPDPÕ]GD� NDQXQ� PDGGHVLQLQ�

\HWHUVL]� NDOGÕ÷Õ� NRQXODU� WDUWÕúÕODFDN� YH� o|]�P�|QHULOHUL� VXQXOD�
FDNWÕU��70.�P����¶D�J|UH�FLQVL\HW�GH÷LúWLUPH�V�UHFLQLQ�DúDPDODUÕ�
ùHNLO��¶GH�YHULOPLúWLU�

ùHNLO����70.�PDGGH���¶D�J|UH�FLQVL\HW�GH÷LúWLUPH�V�UHFL�DúDPDODUÕ

.DQXQGD��NLúLOHULQ�WUDQVVHNV�HO�\DSÕGD�ROXS�FLQVL\HW�GH÷LúLNOL÷L�
QLQ�UXK�VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROGX÷XQX�ELU�hQLYHUVLWH�\D�GD�
(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVLQGHQ�DOGÕNODUÕ�UHVPL�VD÷OÕN�NXUXOX�
UDSRUX\OD� EHOJHOHPHVL� JHUHNWL÷L�� G�]HQOHQPLúWLU��$QFDN� UDSRUX�
YHUHFHN� NXUXOXQ� NDo� KHNLPGHQ� YH� KDQJL� X]PDQOÕN� GDOODUÕQGDQ�
ROXúDFD÷Õ� G�]HQOHQPHPLúWLU�� %X� NRQXGD� KkNLPH� WDQÕQDQ� WDNGLU�
KDNNÕ�IDUNOÕ�X\JXODPDODUÕQ�RUWD\D�oÕNPDVÕQD�QHGHQ�ROPDNWDGÕU��
.DQXQXQ�LOJLOL�PDGGHVLQGH��KRUPRQ�WHGDYLVLQH�QH�]DPDQ�EDúODQ�
PDVÕ�JHUHNWL÷L��WHGDYLQLQ�QDVÕO�LOHUOH\HFH÷L�YH�QH�NDGDU�V�UHFH÷L�
KXVXVODUÕ� G�]HQOHQPHPLúWLU�� dDOÕúPDPÕ]GDNL� ROJXODUGD� KRUPRQ�
NXOODQÕPÕ�YH�]DPDQODUÕ�DUDVÕQGD�IDUNOÕOÕNODU�J|U�OPHNWHGLU��2OJX�
�¶LQ�FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕ�ROPDN�LoLQ�DOGÕ÷Õ�PDKNHPH�
L]LQ� NDUDUÕQGDQ� VRQUD� GRNWRU� NRQWURO�QGH�� ROJX� �¶QLQ� KXNXNL�
V�UHFL� EDúODWPDVÕQGDQ� \DNODúÕN� �� \ÕO� |QFH� GRNWRU� NRQWURO��
ROPDGDQ�DUNDGDúODUÕQÕQ�|QHULVL\OH�HF]DQHGHQ�NHQGL�LPNkQODUÕ\OD�
WHPLQ�HGHUHN��ROJX��¶�Q�LVH�JHQLWDO�E|OJH�DPHOL\DWODUÕQGDQ�VRQUD�
�� VHQH� ER\XQFD� GRNWRU� NRQWURO�QGH� KRUPRQ� NXOODQGÕNODUÕ�
J|U�OP�úW�U��2OJX��¶�Q�LVH��FLQVL\HW�YH�NLPOLN�GH÷LúLPL�KXNXNL�
V�UHFLQLQ� WDPDPODQGÕ÷Õ� KDOGH� KHQ�]� KRUPRQ� NXOODQPDGÕ÷Õ�
DQODúÕOPÕúWÕU�� .HVNLQ� YH� DUN�¶ODUÕ� SVLNRVRV\DO� GH÷HUOHQGLUPH�
\DSÕOGÕNWDQ� VRQUD�� WÕEEL� YH� UXKVDO� ELU� NRQWUHQGLNDV\RQ� \RNVD�
KRUPRQ� WHGDYLVLQH� EDúODQDELOHFH÷LQL�� EHOLUWPLúWLU� ������ +DUU\�
%HQMDPLQ� 8OXVODUDUDVÕ� &LQVL\HW� 'LVIRULVL� 'HUQH÷L¶QLQ� �����

\ÕOÕQGD�\D\ÕQODQDQ����YHUVL\RQXQGD�³FLQVL\HW�NLPOL÷L�ER]XNOX÷X´�
WDQÕVÕ�NRQXOGXNWDQ�VRQUD��KRUPRQ�WHGDYLVLQH�EDúODQPDGDQ�|QFH���
D\OÕN�� FHUUDKL�|QFHVL�GH����D\OÕN�NHVLQWLVL]� WDP�]DPDQOÕ�JHUoHN�
\DúDP�GHQH\LPL�X\JXODQPDVÕ�������\ÕOÕQGD�\D\ÕQODQDQ����YHUVL\�
RQXQGD�LVH�EX�|Oo�W�\HULQH�VDGHFH�PHWRLGRSODVWL�YH\D�IDOORSODVWL��
YDMLQRSODVWL� DPHOL\DWODUÕ� |QFHVL� KRUPRQ� WHGDYLVL� LOH� ELUOLNWH� ���
D\OÕN� FLQVHO� NLPOLNOH� X\XPOX� FLQVHO� UROGH� \DúDQPDVÕ� |Oo�W��
JHWLULOPLúWLU����������
dDOÕúPDPÕ]GD� \XUWGÕúÕQD� JLGHUHN� FLQVL\HW� GH÷LúWLUPH� DPHOL\DW�
ODUÕQÕ� RODQ� ROJX� �¶GH� J|U�OHQ�� PDKNHPHGHQ� KHUKDQJL� ELU� L]LQ�
DOPDGDQ� JHUoHNOHúHQ� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWÕQÕQ� KXNXNL�
DNÕEHWLQLQ� QH� RODFD÷Õ�� IDUNOÕ� ELU� �ONHGH� DPHOL\DW� RODQ� ELUH\LQ�
FLQVL\HWLQLQ� Q�IXV� N�W�÷�QGH� GH÷LúWLULOPHVLQL� WDOHS� HWWL÷LQGH�
PDKNHPHFH� QDVÕO� ELU� \RO� L]OHQPHVL� JHUHNWL÷L� KXVXVODUÕ�
J�Q�P�]GH� KDOHQ� WDUWÕúÕOPDNWDGÕU�� 7�UN� 0HGHQL� .DQXQX¶QD�
FLQVL\HW�GH÷LúLNOL÷L�NDYUDPÕ�JLUPHGHQ�|QFH��<DUJÕWD\�WDUDIÕQGDQ�
YHULOHQ� NDUDUODUGD�� ELU� úHNLOGH� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWÕ�
JHoLUHQ� NLúLQLQ� Q�IXV� VLFLOLQGH� IDUNOÕ� J|U�QHQ� FLQVL\HWLQLQ�
GH÷LúWLULOPHVL� NDEXO� HGLOPHPLú�� DQFDN� WHGDYL� DPDoOÕ� YH� GL÷HU�
DPDoODUOD� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕQÕQ� ELUELULQGHQ�
D\UÕOPDVÕ�JHUHNWL÷L��ELOGLULOPLúWLU������������������WDULKLQGH������
VD\ÕOÕ� .DQXQ� LOH� HNOHQHQ� PDGGH� LOH� FLQVL\HW� GH÷LúLNOL÷L� 7�UN�
+XNXNX¶QD� JLUPLúWLU�� <DSÕODQ� G�]HQOHPHGH�� GR÷XPGDQ� VRQUD�
PH\GDQD�JHOHQ�FLQVL\HW�GH÷LúLNOL÷LQLQ�DVJDUv�VD÷OÕN�NXUXOX�UDSRUX�
LOH�EHOJHOHQGLULOPHVL�KkOLQGH��Q�IXV�VLFLOLQGH�JHUHNOL�G�]HOWPHQLQ�
\DSÕODFD÷Õ�EHOLUWLOPLú�ROXS�FLQVL\HW�GH÷LúLNOL÷LQLQ�KDQJL�úDUWODUGD�
YH�KDQJL�DPDoODUOD�\DSÕODFD÷Õ�LVH�G�]HQOHQPHPLúWLU��%X�GXUXP��
FLQVL\HW�GH÷LúLNOL÷LQLQ�KLoELU�|Q�úDUWD�ED÷ODQPDPDVÕQD�YH�NLúLQLQ�
NH\ILQH�J|UH�\DSWÕUDFD÷Õ�FLQVL\HW�GH÷LúLNOLNOHULQH�GH�L]LQ�YHULOPH�
VLQH�QHGHQ�ROPXú��PDKNHPHOHUL�RQD\�PDNDPÕ�KkOLQH�JHWLUPLúWLU�
������70.¶QÕQ�\�U�UO�÷H�JLUPHVLQGHQ�VRQUD��L]LQ�NDUDUÕ�DOPDGDQ�
FLQVL\HW� GH÷LúWLUPH� DPHOL\DWÕ� JHoLUHQ� YH� Q�IXV� ND\GÕQGDNL�
FLQVL\HWLQL� YH� DGÕQÕ� GH÷LúWLUPHN� LVWH\HQ� NLúL� WDUDIÕQGDQ� DoÕODQ�
GDYDGD� \HUHO� PDKNHPHFH� YHULOHQ� NDUDUÕQ� WHP\L]� LQFHOHPHVLQL�
\DSDQ�<DUJÕWD\�� WDOHELQ� HVDVHQ� 70.� PDGGH� ���IÕNUD� ,� K�NP��
JHUH÷LQFH� FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� LVWHPLQL� GH� LoHUGL÷LQL�
EHOLUWHUHN�� GDYDFÕQÕQ� WUDQVVHNV�HO� \DSÕGD� ROXS� ROPDGÕ÷ÕQÕQ��
FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQXS�
EXOXQPDGÕ÷ÕQÕQ�ELU�hQLYHUVLWH�YH\D�(÷LWLP�YH�$UDúWÕUPD�+DVWD�
QHVLQGHQ� DOÕQDFDN� UDSRUOD� VDSWDQPDVÕQGDQ� VRQUD� L]LQ� LVWH÷L�
NRQXVXQGD� ELU� NDUDU� YHULOPHVL� JHUHNWL÷LQH� LúDUHW� HWPLúWLU� ������
'RNWULQGH� VDYXQXODQ� IDUNOÕ� ELU� J|U�úH� J|UH�� L]LQ� DOPDNVÕ]ÕQ�
DPHOL\DW� JHoLUHQ� NLúLOHULQ� EDúYXUXODUÕ� �]HULQH� 70.� PDGGH�
���IÕNUD� ,� K�NP�QGH� DUDQÕODQ� úDUWODUÕQ� YDUOÕ÷Õ� VDSWDQGÕ÷ÕQGD��
Q�IXV�VLFLOLQGH�JHUHNOL�G�]HOWPHQLQ�\DSÕOPDVÕQD�NDUDU�YHULOPHVL�
QLQ� X\JXQ� RODFD÷ÕGÕU� ������ � .DQXQGD� \HU� DOGÕ÷Õ� úHNOL\OH� W�P�
DPHOL\DW�YH�WHGDYLOHULQL�ELWLUGLNWHQ�VRQUD�NLúLOHU��UHVPL�ELU�VD÷OÕN�
NXUXOXúXQD� ELU� GDKD� EDúYXUDUDN� ³FLQVL\HW� GH÷LúWLUPH� DPHOL\DW�
ODUÕQÕQ� XVXO�QH� X\JXQ� RODUDN� \DSÕOGÕ÷ÕQÕ� YH� VRQXoODQGÕ÷ÕQÕ´�
EHOLUWHQ�UDSRU�DOPDOÕGÕU��.DQXQGD��FLQVL\HW�GH÷LúWLUPH�DPHOL\DW�
ODUÕQGDQ�KDQJLVL�\D�GD�KDQJLOHULQLQ�\DSÕOPDVÕ�GXUXPXQGD�DPHOL�
\DW� V�UHFLQLQ� VRQXoODQDFD÷ÕQGDQ� LVH� EDKVHGLOPHPLúWLU�� <HUHO�
PDKNHPHQLQ� GDYDFÕQÕQ� Q�IXV� ND\GÕQGD� FLQVL\HW� YH� NLPOLN�
GH÷LúLPL� LVWHGL÷LQL�HUNHN�GÕú�JHQLWDO�RUJDQODUÕQD�VDKLS�ROPDGÕ÷Õ�
JHUHNoHVL\OH� UHGGHWPLú� ROGX÷X� ELU� ROJXGD�� <DUJÕWD\� \DSÕODQ�
DPHOL\DWODUÕQ�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�\HWHUOL�ROPDGÕ÷ÕQD��SODVWLN�
FHUUDKL�X]PDQÕQGDQ�DOÕQDQ�UDSRUGD�³GDYDFÕQÕQ�NDGÕQ�FLQVL\HWLQ�

���

.ÕOÕQo�2��YH��DUN� $NG�7ÕS�'�����������

GHQ� HUNHN� FLQVL\HWH� JHoHELOPHVL� LoLQ� JHUHNOL� DPHOL\DWODUGDQ�
ELULQFLVLQL�ROGX÷X��FLQVL\HW�GH÷LúLPLQLQ�LNLQFL�DúDPD�DPHOL\DWÕQÕQ�
KDVWD\D� HUNHN� FLQVHO� RUJDQÕQÕQ� WDNÕOPDVÕ� ROGX÷X�� EXQXQ� WÕEEL�
DoÕGDQ� P�PN�Q� ROGX÷X´� EHOLUWLOGL÷LQGHQ� NLúL\H� DPHOL\DWODUÕQ�
LNLQFL� DúDPDVÕQÕQ� WÕEEL� \|QWHPOHUH� X\JXQ� RODUDN� \DSÕOPDVÕ� YH�
EXQX� ³UHVPL� VD÷OÕN� NXUXOX� UDSRUX´� LOH� EHOJHOHPHVL� LoLQ� LPNkQ�
WDQÕQPDVÕ�� EX� QHGHQOH� \HUHO�PDKNHPHQLQ� YHUGL÷L� UHG� NDUDUÕQÕQ�
ER]XOPDVÕQD�NDUDU�YHUPLúWLU�������(UNHN�FLQVHO�RUJDQÕ�WDNÕOPDGDQ�
Q�IXV�ND\GÕQGD�FLQVL\HW�YH�NLPOLN�GH÷LúLPL�PDKNHPH�WDUDIÕQGDQ�
RQD\ODQDQ� WUDQVVHNV�HO� HUNHN� ROJXPX]GD� YH� VDKDGDNL� ELUoRN�
X\JXODPDGD�LVH�EX�GXUXP�IDUNOÕOÕN�J|VWHUPHNWHGLU��$YUXSD�%LUOL÷L�
�ONHOHULQGH�� FLQVL\HW� GH÷LúLNOL÷L� V�UHoOHULQGH� IDUNOÕ� X\JXODPDODU�
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KRUPRQODUÕ�GRNWRU�NRQWURO�QGH�NXOODQPDVÕ��

��� ø]LQ�NDUDUÕ� DOPDGDQ�FLQVL\HW�GH÷LúWLUPH�DPHOL\DWÕ�JHoLUHQ�YH�
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PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� HUNHN�
R\XQFDNODUÕ� LOH� R\QDGÕ÷Õ�� LONRNXO�RUWDRNXO� G|QHPOHULQGH� HUNHN�
JLEL�KLVVHWWL÷L��HUJHQOLN�G|QHPLQGH�NDGÕQODUGDQ�KRúODQGÕ÷ÕQÕ�IDUN�
HWWL÷L�� �QLYHUVLWH\L� ELWLUGLNWHQ� VRQUD� ����� \ÕOÕQGD� ���� \DúÕQGD��
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V�UHo� EDúODGÕNWDQ� VRQUD� WUDQVVHNV�HO� \DSÕGD� ROGX÷XQX� DLOHVL\OH�
SD\ODúWÕ÷Õ� YH� DLOHVLQLQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� ����� \ÕOÕQGD� ����
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�QLYHUVLWH� KDVWDQHVL� SVLNL\DWUL� E|O�P�QGH� �� D\OÕN� WDNLELQLQ�
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DPHOL\DWODUÕ� ROPD� KXVXVXQGDNL� L]LQ� NDUDUÕQGDQ� VRQUD� KRUPRQ�
NXOODQPD\D�EDúODGÕ÷Õ�YH����D\GÕU�GHYDP�HWWL÷L��EX�]DPDQD�NDGDU�
KHUKDQJL�ELU�HUNHN�SDUWQHULQLQ�ROPDGÕ÷Õ��NLúLQLQ�Q�IXV�ND\GÕQÕQ�
G�]HOWLOHUHN� FLQVL\HW� GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL�
DPDFÕ\OD�DPHOL\DWODUÕQÕ�WDPDPODPD�V�UHFLQGH�ROGX÷X��VRQ�RODUDN�
����������� WDULKLQGH� ODSDURVNRSLN� KLVWHUHNWRPL� YH� VDOSLQJR��
RRIHUHNWRPL�DPHOL\DWÕQÕ�ROGX÷X�DQODúÕOPDNWDGÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]� HOOL� VHNL]� FP�ER\XQGD�� ��� NJ� D÷ÕUOÕ÷ÕQGD�� VL\DK� NÕVD� VDoOÕ�
ROGX÷X��HUNHN�WLSL�NÕOODQPDQÕQ��VDNDO��oHQHGH�ROXúPD\D�EDúODGÕ÷Õ��
PHPH� GRNXVXQXQ� EXOXQPDGÕ÷Õ�� VHV� WRQXQXQ� HUNHNVL�� PLPLN��
GDYUDQÕú� YH� KDUHNHWOHULQLQ� HUNHN� |]HOOLNOHUL\OH� X\XPOX� ROGX÷X��
ODSRURVNRSLN� KLVWHUHNWRPL� YH� VDOSLQJR�RRIHUHNWRPL� DPHOL\DWÕ�
QHGHQL\OH� EDWÕQ� E|OJHVLQGH� DPHOL\DW� NHVL� \HUOHULQLQ� EDQGDMOD�
NDSDWÕOGÕ÷ÕQÕQ� J|U�OG�÷��� JHQLWDO� PXD\HQHVLQGH�� NLúL� JHQLWDO�
FHUUDKL�DPHOL\DWÕQÕ�KHQ�]�ROPDGÕ÷ÕQÕ�YH�JHQLWDO�RUJDQÕQÕQ�NDGÕQ�
J|U�Q�P�QGH�ROGX÷XQX�EHOLUWPLú�ROXS�JHQLWDO�PXD\HQH\L�NDEXO�
HWPHGL÷L��DQODúÕOPÕúWÕU�
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN�EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�
GDKD� |QFH� SVLNL\DWUL� EDúYXUXVX� ROPDGÕ÷Õ�� JHQHO� J|U�Q�P�Q�Q�
VRV\RHNRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ��
ULWPL�� PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ�
ROGX÷X�� DNWLI� VXLVLGDO�KRPLVLGDO� G�ú�QFH� YH� SODQÕ� ROPDGÕ÷Õ�� ��
D\OÕN� WDNLEL� VRQXFX� NLúLQLQ� WUDQVVHNV�HO� \DSÕGD� YH� FLQVL\HW�
GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� ROGX÷XQD� NDUDU�
YHULOGL÷L��DQODúÕOPÕúWÕU�

Olgu 2
2WX]� ELU� \DúÕQGD�� HUNHNWHQ� NDGÕQD� FLQVL\HW� GH÷LúLNOL÷L� LoLQ� DGOL�
PDNDPODUFD� WDUDIÕPÕ]D� \|QOHQGLULOHQ� ROJXQXQ�� ����� \ÕOÕ�$UDOÕN�
D\Õ�LoHULVLQGH�DOÕQDQ�|\N�V�QGH��oRFXNOXN�G|QHPLQGH�NHQGLQL�NÕ]�
JLEL� KLVVHWWL÷L� YH� VDoODUÕQÕQ� NÕYÕUFÕN� YH� X]XQ� ROGX÷X�� HUJHQOLN�
G|QHPLQGH�HUNHNOHUGHQ�KRúODQGÕ÷Õ�YH�HUNHNOHU�LOH�VRV\DO�LOHWLúL�
PLQGH�NHQGLQL� GDKD� UDKDW� KLVVHWWL÷L�� NHQGLQL� NDGÕQ� FLQVL\HWLQGH�
KLVVHWWL÷LQL� IDUN� HWWL÷L� DQGDQ� LWLEDUHQ� DLOHVLQGHQ� X]DNODúWÕ÷Õ��
���������� \ÕOODUÕ� DUDVÕQGD� ������� \DúODUÕ�� GRNWRU� NRQWURO��
ROPDGDQ� HF]DQHGHQ� NHQGL� LPNkQODUÕ\OD� WHPLQ� HGHUHN� KRUPRQ�
NXOODQÕPÕQD� EDúODGÕ÷Õ�� ����� \ÕOÕQGD� ���� \DúÕQGD�� PDPRSODVWL��
�����\ÕOÕQGD� ����\DúÕQGD�� ULQRSODVWL�������\ÕOÕQGD� ����\DúÕQGD��
WHNUDU�PDPRSODVWL�DPHOL\DWODUÕQÕ�ROGX÷X�������\ÕOÕQGD�����\DúÕQ�
GD�� FLQVL\HW� YH� NLPOLN� GH÷LúLPL� LoLQ� UHVPL� LúOHPOHUL� EDúODWWÕ÷Õ��
�����\ÕOÕQGD�����\DúÕQGD��SVLNL\DWUL�WDUDIÕQGDQ�WDNLEH�DOÕQGÕ÷Õ�YH�
EX�V�UHFL�WDPDPODGÕ÷Õ��D\QÕ�\ÕO�VHV�GH÷LúLNOL÷L�DPHOL\DWÕ�ROGX÷X��
�����\ÕOÕ�\D]�D\ODUÕQGD�����\DúÕQGD��V�UHFLQ�X]DPDVÕ�QHGHQL\OH�
\DNÕQ� DUNDGDúÕQÕQ� |QHULVL\OH� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕQÕ�
ROPDN�LoLQ�\XUWGÕúÕQD�JLWWL÷L�YH���D\�ER\XQFD�NDOGÕ÷Õ��RUDGD�NHQGL�
VL\OH�ELU�NH]�SVLNL\DWULN�J|U�úPH�\DSÕOGÕ÷Õ�YH�EX�J|U�úPH�VRQXFX�
KHUKDQJL�ELU�KXNXNVDO�V�UHo�ROPDNVÕ]ÕQ�|]HO�ELU�KDVWDQHGH�JHQLWDO�
FHUUDKL� �SHQHNWRPL�� RUúLHNWRPL�� YDMLQRSODVWL�� NOLWRURSODVWL� YH�
YXOYRSODVWL�� DPHOL\DWODUÕ� \DSÕOGÕ÷Õ�� \DNODúÕN� �� D\GÕU� �.DVÕP�
����¶GHQ�LWLEDUHQ��GRNWRU�NRQWURO�QGH�KRUPRQ�LODFÕ��RUDO�HVWUDGL�
RO��YH�LVPLQL�KDWÕUODPDGÕ÷Õ�YDJLQDO�NUHP�NXOODQGÕ÷Õ��EX�]DPDQD�
NDGDU� KHUKDQJL� ELU� NDGÕQ� SDUWQHUL� ROPDGÕ÷Õ�� FLQVL\HW� YH� NLPOLN�
GH÷LúLPL�V�UHFLQLQ�WDPDPODQGÕ÷Õ��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�\HWPLú�EHú�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD��NDKYHUHQJL�X]XQ�
VDoOÕ�� \�]� J|U�Q�P��� PLPLN�� GDYUDQÕú� YH� KDUHNHWOHULQLQ� NDGÕQ�
|]HOOLNOHUL�LOH�X\XPOX��VHV�WRQXQXQ�NDGÕQVÕ�ROGX÷XQXQ�J|U�OG�÷���
JHQLWDO�PXD\HQHGH��YDMHQ�DoÕNOÕ÷ÕQÕQ�GR÷DO�ROGX÷X��SHQLV�EXOXQ�

WKH� OHJDO�SURFHVV�� DW�ZKDW� VWDJH�KRUPRQH� WKHUDS\� VKRXOG�EHJLQ�
DQG�WKH�GXUDWLRQ�RI�WKH�WUHDWPHQW��WKH�OHJDO�FRQVHTXHQFH�RI�JHQGHU�
UHDVVLJQPHQW� VXUJHU\� FRQGXFWHG� ZLWKRXW� FRXUW� DXWKRUL]DWLRQ��
FODULILFDWLRQ� DERXW� WKH� VXUJHULHV� LQ� WKH� UHSRUW� VWDWLQJ� WKH� ³GXO\�
SHUIRUPDQFH� DQG� FRQFOXVLRQ�RI�JHQGHU� UHDVVLJQPHQW� VXUJHULHV´�
E\�DSSO\LQJ�WR�DQ�RIILFLDO�KHDOWK�FRPPLWWHH��$OWKRXJK�WKH�DUWLFOH�
RQ�JHQGHU�UHDVVLJQPHQW�LQ�7XUNLVK�&LYLO�&RGH�LV�TXLWH�GHWDLOHG��LW�
VHHPV�FOHDU�WKDW�WKHUH�LV�D�QHHG�IRU�D�QHZ�DGGLWLRQDO�UHJXODWLRQ�WR�
EH�IRUPHG�LQ�FROODERUDWLRQ�ZLWK�WKH�PHPEHUV�RI�PHGLFLQH�DQG�ODZ�
UHJDUGLQJ�WKH�FKDOOHQJHV�LQ�SUDFWLFH�

3Ma�?WZL["
*HQGHU�UHDVVLJQPHQW��7UDQVVH[XDOLW\��)RUHQVLF�PHGLFLQH

/ʈ:ʈ̪
&LQVL\HW��HUNHN�YH�NDGÕQ�DUDVÕQGDNL�EL\RORMLN�IDUNOÕOÕ÷Õ��FLQVL\HW�
GH÷LúWLUPH�LVH�ELU�NDGÕQÕQ�HUNH÷H��HUNH÷LQ�LVH�NDGÕQD�G|Q�úPHVLQH�
LPNkQ� WDQÕ\DQ� WÕEEL� P�GDKDOHOHUL� LIDGH� HWPHN� LoLQ� NXOODQÕODQ�
NDYUDPODUGÕU������&LQVHO�NLPOLN��FLQVL\HW�GH÷LúWLUPH�NDYUDPÕ�LOH�
\DNÕQ�LOLúNL�LoLQGH�RODQ�ELU�GL÷HU�NDYUDPGÕU��&LQVHO�NLPOLN��EL\ROR�
MLN�FLQVL\HW��FLQVHOOLN�YH�FLQVHO�WHUFLK��FLQVHO�\|QHOLP��XQVXUODUÕQ�
GDQ�ROXúPDNWDGÕU� �����%L\RORMLN�FLQVL\HW��ELU�NLúLQLQ�HUNHN�YH\D�
NDGÕQ� RODUDN� GR÷PDVÕGÕU�� &LQVHOOLN�� NLúLQLQ� FLQVL\HWLQH� ED÷OÕ�
RODUDN� JHOLúHQ�� KXNXNL� YH� VRV\DO� ER\XWODUÕ� RODQ� YH� DNWLI�
GDYUDQÕúODUOD� JHUoHNOHúWLULOHQ� H\OHPOHUGLU� ����� &LQVHO� WHUFLK�
�\|QHOLP��LVH��ELUH\LQ�FLQVHOOL÷L�YH\D�HURWLN�YH�URPDQWLN�LOJLOHULQL�
KHUKDQJL�ELU�FLQVL\HWH�\|QOHQGLUPHVL�\D�GD�KHUKDQJL�ELU�FLQVL\HW�
WDUDIÕQGDQ�FLQVHO�RODUDN�X\DUÕOPDVÕGÕU��������.LúLQLQ��VDKLS�ROGX÷X�
EL\RORMLN� FLQVL\HWL� LOH� FLQVHO� H\OHPOHUL� YH� WHUFLKOHULQLQ� X\XPOX�
ROPDPDVÕ� KDOLQGH� oHúLWOL� SUREOHPOHU� RUWD\D� oÕNPDNWDGÕU��
'60��¶WH��³FLQVHO�NLPOLN�X\XPVX]OX÷X´�YH\D�³FLQVL\HW�KRúQXW�
VX]OX÷X´�RODUDN�LIDGH�HGLOHQ�WÕEEL�WDQÕ��NLúLQLQ�HQ�D]���D\�V�UH�LOH�
GHQH\LPOHGL÷L�LIDGH�HWWL÷L�FLQVHO�NLPOL÷L\OH��GR÷XPGD�EHOLUOHQHQ�
FLQVL\HWL�DUDVÕQGD�DoÕN�ELU�X\XPVX]OXN�ROPDVÕGÕU��������.LúLOHULQ�
\DúDPÕú� ROGX÷X� EX� X\XPVX]OXN� YH� oDWÕúPD� ³WUDQVVHNV�DOLWH´�
RODUDN�GD�DGODQGÕUÕOPDNWDGÕU���������

mTSMUQbLM�+QV[QaM\�,MɦQ̫QSTQɦQVQV�0]S]SQ�*Wa]\]

+QV[QaM\� ,MɦQ̫QSTQɦQ� ʈbVQ� ʈtQV� *I̫^]ZIKIS� 3Q̫QLM�
/MZMSTQ�̪IZ\TIZ
&LQVL\HW� GH÷LúWLUPH�� NDGÕQÕQ� HUNH÷H� YH\D� HUNH÷LQ� NDGÕQD�
G|Q�úW�U�OPHVLQL� VD÷OD\DQ� WÕEEL� YH� KXNXNL� LúOHPOHUH� YHULOHQ�
LVLPGLU��hONHPL]GH��FLQVL\HW�GH÷LúWLUPH\OH�LOJLOL�\DVDO�G�]HQOHPH�
�����VD\ÕOÕ�7�UN�0HGHQL�.DQXQX��70.�¶QXQ�����PDGGHVLQGH�\HU�
DOPDNWDGÕU�� %X�PDGGH�� FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� YHULOPHVL� LOH�
LOJLOL�GDYD�NRQXVX�YH�FLQVL\HWLQ�Q�IXV�N�W�÷�QGH�QDVÕO�GH÷LúWLUL�
OHFH÷L� úHNOLQGH� LNL\H� D\UÕOPÕúWÕU� ����� %X� E|O�PGH�� FLQVL\HW�
GH÷LúWLUPH� L]QL� LoLQ� DUDQDQ� EDúYXUX� úDUWODUÕ� GHWD\ODUÕ\OD� DoÕNOD�
QDFDNWÕU�

���7�UN�0HGHQL�.DQXQX¶QD�J|UH�L]LQ�LoLQ�EDúYXUDFDN�NLúL�úDKVHQ�
EDúYXUXGD� EXOXQPDOÕGÕU�� .LúLOHU� DNUDEDODUÕ�� DUNDGDúODUÕ� YH\D�
\DVDO� WHPVLOFLOHUL� DUDFÕOÕ÷Õ\OD� EDúYXUXGD� EXOXQDPD\DFDNWÕU��
<DUJÕWD\� +XNXN� *HQHO� .XUXOXQXQ� ����������� WDULK��
������������ (VDV����������� .DUDU� VD\ÕOÕ� LODPÕQGD�� NLúLOHULQ�
LNDPHW�DGUHVLQLQ�EXOXQGX÷X�E|OJHGHNL�$VOL\H�+XNXN�0DKNHP�

HVLQH� EL]]DW� EDúYXUDUDN� ³FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� GDYDVÕ´�
DoDELOHFH÷L��EHOLUWLOPLúWLU�������

���&LQVL\HW�GH÷LúWLUPHN� LVWH\HQ�NLúL� UHúLW�ROPDN��\DQL����\DúÕQÕ�
GROGXUPXú� ROPDN� ]RUXQGDGÕU�� $\UÕFD�� NDQXQ� K�NP�QGH�
EHOLUWLOPHVH� GH� NLúLOHU�� D\ÕUW� HWPH� J�F�Q�Q� YDUOÕ÷ÕQD� VDKLS�
ROPDOÕGÕU�������7DP�HKOL\HWVL]OLOHULQ��D\ÕUW�HWPH�J�F�Q�Q�YDUOÕ÷Õ�
WDPDPÕ\OD�\RN�ROGX÷XQGDQ��FLQVL\HW�GH÷LúWLUPH�V�UHFLQL�EDúODW�
PDODUÕ�P�PN�Q�J|]�NPHPHNWHGLU�

���.LúL��EDúYXUGX÷X�WDULKWH�HYOL�ROPDPDOÕGÕU��%XUDGD�DPDo��HYOLOLN�
GHYDP�HGHUNHQ�NLúLQLQ�FLQVL\HW�GH÷LúLNOL÷LQH�JLWPHVL�GXUXPXQGD�
DLOHYL�\DSÕGD�ROXúDELOHFHN�VRV\DO��SVLNRORMLN�YH�KXNXNL�VRUXQODUÕQ�
|Q�QH� JHoPHN� RODUDN� G�ú�Q�OHELOLU�� 'L÷HU� \DQGDQ� NLúLOHULQ�
EDúYXUX�WDULKLQGHQ�|QFH�HYOL�YH\D�oRFXN�VDKLEL�ROPDVÕ�LVH�PDKNH�
PH\H�EDúYXUPDVÕQD�HQJHO�QLWHOLNWH�GH÷LOGLU������

���.LúL�� WUDQVVHNV�HO�\DSÕGD�ROPDOÕGÕU��7UDQVVHNV�DOLWH�� NLúLOHULQ�
KLVVHWWL÷L� FLQVHO� NLPOLN� LOH� EL\RORMLN� FLQVL\HWL� DUDVÕQGDNL� X\XP��
VX]OXN� RODUDN� WDQÕPODQPDNWDGÕU� ��������� 7UDQVVHNV�HO� \DSÕGDNL�
NLúLOHU� VDKLS� ROGX÷X� FLQVL\HWL� UHGGHGHUHN� GL÷HU� FLQVL\HWLQ�
|]HOOLNOHULQL� EHQLPVHPHNWHGLU� ������ %X� DODQGD�� WUDQVYHVWL�
NDYUDPÕQÕ�DoÕNODPDN�LVWHUL]��7UDQVYHVWL��FLQVHO�KD]�DOPD�DPDFÕ\�
OD�� NDUúÕ� FLQV� JLEL� JL\LQPH� YH� GDYUDQPD� LVWH÷LQGH� EXOXQDQ�
ELUH\OHUH�YHULOHQ�LVLPGLU��%X�ELUH\OHU��EHGHQOHULQGHQ��FLQVL\HWLQ�
GHQ�� KRúQXWVX]� GH÷LOGLU� YH� EX� IDUNOÕOÕN� LOH� WUDQVVHNV�HO� ELUH\��
OHUGHQ�D\UÕOPDNWDGÕU������

���.LúLOHU�� \DVDO�PHY]XDWD�J|UH�ELU�hQLYHUVLWH� \D�GD�(÷LWLP�YH�
$UDúWÕUPD�+DVWDQHVLQGHQ�³NLúLQLQ�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQX�
YH� FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQ�
GX÷XQX� J|VWHUHQ´� UHVPL� VD÷OÕN� NXUXOX� UDSRUXQX� DOPDOÕGÕU��
øoHULVLQGH�5XK�6D÷OÕ÷Õ�YH�+DVWDOÕNODUÕ��hURORML��.DGÕQ�+DVWDOÕNODUÕ�
YH�'R÷XP��3ODVWLN��5HNRQVWU�NWLI�YH�(VWHWLN�&HUUDKL��$GOL�7ÕS�YH�
(QGRNULQRORML� X]PDQODUÕQÕQ� EXODQDELOHFH÷L� ELU� NXUXO� WDUDIÕQGDQ�
NLúLOHU�PHYFXW�WÕEEL�EXOJXODU�YH�NLúLVHO�IDNW|UOHUH�J|UH���D\���\ÕO�
DUDVÕ� V�UH� ER\XQFD�� DUDOÕNOÕ� WDNLSOHUOH� L]OHQHUHN� EX� UDSRUODUÕ�
DODELOPHNWHGLU� ����� 6D÷OÕN� NXUXOX� QLWHOL÷L� WDúÕPD\DQ�� EHOLUWLOHQ�
KDVWDQHOHU�GÕúÕQGDNL�\HUOHUGHQ�DOÕQDQ�YH� WHN�ELU�KHNLPLQ� LP]DVÕ�
EXOXQDQ� UDSRUODU� EX� NDSVDPGD� GH÷HUOHQGLULOPHPHNWHGLU� ������
6D÷OÕN�NXUXOXQGD�EXOXQDQ�KHNLPOHUGH��ELUH\LQ�FLQVL\HW�GH÷LúLNOL÷L�
V�UHFL� KDNNÕQGD� \HWHULQFH� D\GÕQODQGÕ÷ÕQD� YH� EX� D\GÕQODQPD\D�
UÕ]D�J|VWHUGL÷LQH�GDLU�\HWHUOL�NDQDDW�ROXúPDOÕGÕU�����
���0DUW������WDULK�YH�������VD\ÕOÕ�5HVPv�*D]HWH¶GH�\D\ÕPODQDQ��
��� .DVÕP� ����� 7�� ��������� (VDV� YH� ��������� .DUDU� VD\ÕOÕ�
$QD\DVD�0DKNHPHVL�NDUDUÕ�LOH�NDQXQ�PDGGHVLQGH�GDKD�|QFHGHQ�
\HU�DODQ�YH�L]LQ�LoLQ�JHUHNOL�úDUWODUGDQ�ELUL�RODQ�³�UHPH�\HWHQH÷LQ�
GHQ� V�UHNOL� ELoLPGH� \RNVXQ� EXOXQPDVÕ´� LEDUHVL� NDOGÕUÕOPÕúWÕU�
�����

0WZUWV�3]TTIVÜUÜ�^M�+QV[QaM\�,MɦQ̫\QZUM�)UMTQ-
aI\TIZÜ
+HU�QH�NDGDU�NDQXQ�K�NP�QGH�KRUPRQ�NXOODQÕPÕQÕQ�QH�]DPDQ�
EDúODPDVÕ� JHUHNWL÷L� EHOLUWLOPHVH� GH�� SVLNRORMLN� J|]OHPLQ� \HWHUOL�
VHYL\H\H� JHOGL÷LQH� NDQDDW� HGLOPHVL� KDOLQGH�� NLúLOHULQ� KRUPRQ�
WHUDSLVL� LoLQ� (QGRNULQRORML� X]PDQÕQD� VHYN� HGLOPHVL� HQ� X\JXQ�
\DNODúÕP� RODFDNWÕU�� +RUPRQODUÕQ� GRNWRU� NRQWURO�QGH� YHULOPHVL�

PDGÕ÷Õ�� WHVWLVOHULQ�SDOSH�HGLOHPHGL÷L�� DQODúÕOPÕúWÕU��.LúLQLQ�$GOL�
7ÕS�$QDELOLP�'DOÕ� %DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH� WUDQVVHNV�HO�
\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�VD÷OÕ÷Õ�DoÕVÕQ�
GDQ� ]RUXQOX� ROXS� ROPDGÕ÷ÕQÕQ� WHVSLWL� LoLQ� SVLNL\DWUL\H� VHYN�
HGLOGL÷L�� \DSÕODQ� SVLNL\DWULN� PXD\HQHVLQGH�� SVLNRWLN�QHYURWLN�
EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�GDKD�
|QFH�SVLNL\DWUL�EDúYXUXVX�ROPDGÕ÷Õ��JHQHO�J|U�Q�P�Q�Q�VRV\RH�
NRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ�� ULWPL��
PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ� ROGX÷X��
DNWLI�VXLVLGDO�KRPLVLGDO�G�ú�QFH�YH�SODQÕ�ROPDGÕ÷Õ����D\OÕN�WDNLEL�
VRQXFX�NLúLQLQ�WUDQVVHNV�HO�\DSÕGD�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROGX÷XQD�NDUDU�YHULOGL÷L��DQODúÕOPÕúWÕU��

Olgu 3
<LUPL�DOWÕ�\DúÕQGD��NDGÕQGDQ�HUNH÷H�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�DGOL�
PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ�������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� HUNHN�
R\XQFDNODUÕ�LOH�R\QDGÕ÷Õ��N�o�N�\DúODUGDQ�LWLEDUHQ�NHQGLQL�HUNHN�
JLEL� KLVVHWWL÷L�� HUJHQOLN� G|QHPLQGH� IXWERO� LOH� LOJLOHQGL÷L�� �����
\ÕOÕQGD�����\DúÕQGD��DLOHVLQH�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQX�V|\OH�
GL÷L��DLOHVLQLQ�EX�GXUXPXQ�IDUNÕQGD�ROGX÷XQX�EHOLUWWL÷L��DQQHDQ�
QHVL� KDULFLQGHNL� DLOH� ELUH\OHULQLQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� KXNXNL�
V�UHFL� GH� EX� G|QHPGH� EDúODWWÕ÷Õ�� NLPOL÷LQL� |]HOOLNOH� �QLYHUVLWH�
GLSORPDVÕ� DúDPDVÕQGD� VRUXQ� \DúDPDPDN� LoLQ� GH÷LúWLUPHN�
LVWHGL÷L��SVLNL\DWULN�WDNLEL�VRQUDVÕ������\ÕOÕQGD�����\DúÕQGD��DOGÕ÷Õ�
UDSRUOD� PDKNHPH� WDUDIÕQGDQ� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕ�
ROPDVÕQD�L]LQ�YHULOGL÷L��D\QÕ�\ÕO�LoHULVLQGH�KLVWHUHNWRPL�YH�VDOSLQ�
JR�RRIHUHNWRPL� DPHOL\DWODUÕQÕ� ROGX÷X�� PDVWHNWRPL�� VHV� WRQX�
GH÷LúLPL�YH�HVWHWLN�DPDoOÕ� DPHOL\DWODUÕQÕ�KHQ�]�ROPDGÕ÷Õ��SHQLO�
SURWH]�DPHOL\DWÕQÕ�G�ú�QPHGL÷L� �7�UNL\H¶GH�ROPDN� LVWHPHGL÷L���
KRUPRQ�NXOODQPDGÕ÷Õ��ELU�HUNHNOH�GX\JXVDO�YH\D�FLQVHO�ELUOLNWHOLN�
\DúDPDGÕ÷Õ��PXD\HQH�LWLEDUL\OH�KXNXNL�V�UHFLQ�WDPDPÕ\OD�ELWWL÷L��
NLPOLN� GH÷LúLPL� V�UHFLQL� WDPDPODGÕ÷Õ� YH� NLPOL÷LQLQ� LNL� KDIWD�
VRQUD� YHULOHFH÷L�� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕ� WDPDPOD\D�
FD÷ÕQÕ�EHOLUWWL÷L��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�DOWPÕú�VHNL]�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD��VL\DK�NÕVD�VDoOÕ�
ROGX÷X��HUNHN� WLSL�NÕOODQPD�J|U�OPHGL÷L��N�o�N�PHPH�\DSÕVÕQD�
VDKLS�ROGX÷X��PLPLN��GDYUDQÕú�YH�KDUHNHWOHULQLQ�HUNHN�|]HOOLNOH��
UL\OH� X\XPOX� ROGX÷XQXQ� J|U�OG�÷��� JHQLWDO� PXD\HQHVLQGH�� GÕú�
JHQLWDO�RUJDQODUÕQ�NDGÕQ�J|U�Q�P�QGH�ROGX÷X��DPHOL\DW�\HULQLQ�
WHPL]�ROGX÷X��DQODúÕOPÕúWÕU�
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN�EXOJX�VDSWDQPDGÕ÷Õ��SVLNL\DWULN�LODo�UDSRUX�EXOXQPDGÕ÷Õ�YH�
GDKD� |QFH� SVLNL\DWUL� EDúYXUXVX� ROPDGÕ÷Õ�� JHQHO� J|U�Q�P�Q�Q�
VRV\RHNRQRPLN� GXUXPX� LOH� X\XPOX� EXOXQGX÷X�� NRQXúPD� KÕ]Õ��
ULWPL�� PLNWDUÕQÕQ� QRUPDO�� G�ú�QFH� \DSÕVÕ� YH� EHOOH÷LQ� ROD÷DQ�
ROGX÷X��DNWLI�VXLVLGDO�KRPLVLGDO�G�ú�QFH�YH�SODQÕ�EXOXQPDGÕ÷Õ����
D\OÕN� WDNLEL� VRQXFX� NLúLQLQ� WUDQVVHNV�HO� \DSÕGD� YH� FLQVL\HW�
GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� ROGX÷XQD� NDUDU�
YHULOGL÷L��DQODúÕOPÕúWÕU����

Olgu 4
.ÕUN�VHNL]�\DúÕQGD��HUNHNWHQ�NDGÕQD�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�DGOL�
PDNDPODUFD�WDUDIÕPÕ]D�\|QOHQGLULOHQ�ROJXQXQ�������\ÕOÕ�2FDN�D\Õ�
LoHULVLQGH� DOÕQDQ� |\N�V�QGH�� oRFXNOXN� G|QHPLQGH� R\XQFDN�
EHEHNOHUOH�R\QDGÕ÷Õ��WHPL]OLN�YH�\HPHN�\DSPD\Õ�VHYGL÷L��DQQHVL�
QLQ� NÕ\DIHWOHULQL� JL\GL÷L�� HUJHQOLN� G|QHPLQGH� HUNHNOHUGHQ�
KRúODQGÕ÷ÕQÕ� IDUN� HWWL÷L�� HUJHQOLNWH� PHPH� JHOLúLPLQLQ� ROGX÷X��
Y�FXGXQGD�HUNHN�WLSL�NÕOODQPD�ROPDGÕ÷Õ�������\ÕOÕQGD�����\DúÕQ�
GD��FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕQÕ�RODELOPHN�LoLQ�ELU�KDVWDQ�
H\H� EDúYXUGX÷X�� R� G|QHPGH� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕ�
RODELOPHN� LoLQ� KXNXNL� V�UHo� JHUHNPHGL÷LQL�� IDUNOÕ� EUDQúODUGDQ�
KHNLPOHU� WDUDIÕQGDQ� YHULOHQ� KH\HW� UDSRUX� LOH� EX� DPHOL\DWODUÕQ�
\DSÕODELOPHVLQLQ�P�PN�Q�ROGX÷XQX�EHOLUWWL÷L�YH�DOGÕ÷Õ�UDSRU�LOH�
�����\ÕOÕQGD�����\DúÕQGD��JHQLWDO�FHUUDKL��SHQHNWRPL��RUúLHNWRPL��
YDMLQRSODVWL�� NOLWRURSODVWL� YH� YXOYRSODVWL�� DPHOL\DWODUÕQÕ� ROGX÷X��
PHPH� JHOLúLPL� ROGX÷XQGDQ� PHPH� DPHOL\DWÕ� ROPDGÕ÷Õ�� JHQLWDO�
FHUUDKL�DPHOL\DWODUÕ�VRQUDVÕ�GRNWRU�NRQWURO�QGH���VHQH�ER\XQFD�
������� \Dú�� KRUPRQ� WHGDYLVL� DOGÕ÷Õ�� ����� \ÕOÕQGD� ���� \DúÕQGD��
DLOHVLQH� V�UHoWHQ� EDKVHWWL÷L� IDNDW� DLOHVLQLQ� WUDQVVHNV�HO� \DSÕGD�
ROGX÷XQX�oRFXNOX÷XQGDQ�EHUL�WDKPLQ�HWWL÷LQGHQ�YH�EX�DPHOL\DW�
ODUÕ� ROGX÷XQX� GD� DQODGÕ÷ÕQGDQ� WHSNLVHO� \DNODúPDGÕ÷Õ�� �����
\ÕOÕQGD� ���� \DúÕQGD�� Q�IXV� ND\GÕQÕQ� G�]HOWLOHUHN� FLQVL\HW�
GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL� DPDFÕ\OD� PDKNHPH\H�
EDúYXUXGD�EXOXQGX÷X�IDNDW�\XUWGÕúÕQD�JLWPHVL�YH�ELU�V�UH�RUDGD�
\DúDPDVÕ�QHGHQL\OH�V�UHFH�GHYDP�HGHPHGL÷L��KHUKDQJL�ELU�NDGÕQ�
SDUWQHUL� ROPDGÕ÷Õ�� NLúLQLQ� Q�IXV� ND\GÕQÕQ� G�]HOWLOHUHN� FLQVL\HW�
GH÷LúOL÷LQLQ� Q�IXV� VLFLOLQH� LúOHQHELOPHVL� DPDFÕ\OD� PDKNHPH\H�
EDúYXUXGD�EXOXQGX÷X�YH�WDUDIÕPÕ]D�\|QOHQGLULOGL÷L��DQODúÕOPÕúWÕU�

.QbQS�5]IaMVM�^M�8[QSQaI\ZQS�,MɦMZTMVLQZUM
<�]�\HWPLú�LNL�FP�ER\XQGD�����NJ�D÷ÕUOÕ÷ÕQGD�ROGX÷X��VDoODUÕQÕQ�
X]XQ�YH�VDUÕ��PHPH�\DSÕVÕ��\�]�J|U�Q�P���PLPLN��GDYUDQÕú� LOH�
KDUHNHWOHULQLQ�NDGÕQ�|]HOOLNOHUL�LOH�X\XPOX�L]OHQGL÷L��VHV�WRQXQXQ�
HUNH÷H�J|UH�LQFH��NDGÕQD�J|UH�ELUD]�NDOÕQ�ROGX÷XQXQ�J|U�OG�÷���
GÕú� JHQLWDO� PXD\HQHGH�� WHVWLV� YH� SHQLV� L]OHQPHGL÷L�� YXOYD� YH�
YDMHQLQ�GR÷DO�L]OHQGL÷L�DQODúÕOPÕúWÕU��
.LúLQLQ�$GOL�7ÕS�$QDELOLP�'DOÕ�%DúNDQOÕ÷ÕPÕ]D� EDúYXUGX÷X� YH�
WUDQVVHNV�HO�\DSÕGD�ROXS�ROPDGÕ÷Õ�YH�FLQVL\HW�GH÷LúLNOL÷LQLQ�UXK�
VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROXS�ROPDGÕ÷ÕQÕQ�WHVSLWL�LoLQ�SVLNL\DWUL�
\H�VHYN�HGLOGL÷L��\DSÕODQ�SVLNL\DWULN�PXD\HQHVLQGH��SVLNRWLN�QHY�
URWLN� EXOJX� VDSWDQPDGÕ÷Õ�� SVLNL\DWULN� LODo� UDSRUX� EXOXQPDGÕ÷Õ��
JHQHO�J|U�Q�P�Q�Q�VRV\RHNRQRPLN�GXUXPX�LOH�X\XPOX�EXOXQ�
GX÷X��NRQXúPD�KÕ]Õ��ULWPL��PLNWDUÕQÕQ�QRUPDO��G�ú�QFH�\DSÕVÕ�YH�
EHOOH÷LQ� ROD÷DQ� ROGX÷X�� DNWLI� VXLVLGDO�KRPLVLGDO� G�ú�QFH� YH\D�
SODQÕ� ROPDGÕ÷Õ�� ����������� WDULKLQGHNL� PXD\HQHVL� LWLEDUL\OH� ��
D\OÕN�WDNLEH�DOÕQGÕ÷Õ��DQODúÕOPÕúWÕU�

<):<1̪5)
hONHPL]GH�FLQVL\HW�GH÷LúLPL�LoLQ�DGOL�PDNDPODUD�EDúYXUDQ�ELUH\�
VD\ÕVÕ�J�Q�JHoWLNoH�DUWPDNWDGÕU�������&LQVL\HW�GH÷LúLNOL÷L�V�UHFL�
X]XQ�ELU�KD]ÕUOÕN�G|QHPL�JHUHNWLUHQ��VRQ�GHUHFH�]RUOX�YH�NDUPDúÕN�
WÕEEL� P�GDKDOHOHUL� LoLQGH� EDUÕQGÕUDQ�� EX� QHGHQOH� NLúLQLQ� WDP�
RODUDN�D\GÕQODWÕOPDVÕQÕ�YH�RQDPÕQÕ�JHUHNWLUHQ��E�\�N�RUDQGD�JHUL�
G|Q�ú�PV�]� ELU� V�UHoWLU�� hONHPL]GH�� ����� VD\ÕOÕ� 70.¶QÕQ�
PDGGH��P������K�NP��LOH�FLQVL\HW�GH÷LúLNOL÷L�LOH�LOJLOL�G�]HQOHPH�
\DSÕOPÕúWÕU��<�U�UO�NWH�RODQ�70.�P�����K�NP���NRQX\X�JHQHO�
KDWODUÕ\OD� G�]HQOHPLú� ROXS� oDOÕúPDPÕ]GD� NDQXQ� PDGGHVLQLQ�

\HWHUVL]� NDOGÕ÷Õ� NRQXODU� WDUWÕúÕODFDN� YH� o|]�P�|QHULOHUL� VXQXOD�
FDNWÕU��70.�P����¶D�J|UH�FLQVL\HW�GH÷LúWLUPH�V�UHFLQLQ�DúDPDODUÕ�
ùHNLO��¶GH�YHULOPLúWLU�

ùHNLO����70.�PDGGH���¶D�J|UH�FLQVL\HW�GH÷LúWLUPH�V�UHFL�DúDPDODUÕ

.DQXQGD��NLúLOHULQ�WUDQVVHNV�HO�\DSÕGD�ROXS�FLQVL\HW�GH÷LúLNOL÷L�
QLQ�UXK�VD÷OÕ÷Õ�DoÕVÕQGDQ�]RUXQOX�ROGX÷XQX�ELU�hQLYHUVLWH�\D�GD�
(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVLQGHQ�DOGÕNODUÕ�UHVPL�VD÷OÕN�NXUXOX�
UDSRUX\OD� EHOJHOHPHVL� JHUHNWL÷L�� G�]HQOHQPLúWLU��$QFDN� UDSRUX�
YHUHFHN� NXUXOXQ� NDo� KHNLPGHQ� YH� KDQJL� X]PDQOÕN� GDOODUÕQGDQ�
ROXúDFD÷Õ� G�]HQOHQPHPLúWLU�� %X� NRQXGD� KkNLPH� WDQÕQDQ� WDNGLU�
KDNNÕ�IDUNOÕ�X\JXODPDODUÕQ�RUWD\D�oÕNPDVÕQD�QHGHQ�ROPDNWDGÕU��
.DQXQXQ�LOJLOL�PDGGHVLQGH��KRUPRQ�WHGDYLVLQH�QH�]DPDQ�EDúODQ�
PDVÕ�JHUHNWL÷L��WHGDYLQLQ�QDVÕO�LOHUOH\HFH÷L�YH�QH�NDGDU�V�UHFH÷L�
KXVXVODUÕ� G�]HQOHQPHPLúWLU�� dDOÕúPDPÕ]GDNL� ROJXODUGD� KRUPRQ�
NXOODQÕPÕ�YH�]DPDQODUÕ�DUDVÕQGD�IDUNOÕOÕNODU�J|U�OPHNWHGLU��2OJX�
�¶LQ�FLQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕ�ROPDN�LoLQ�DOGÕ÷Õ�PDKNHPH�
L]LQ� NDUDUÕQGDQ� VRQUD� GRNWRU� NRQWURO�QGH�� ROJX� �¶QLQ� KXNXNL�
V�UHFL� EDúODWPDVÕQGDQ� \DNODúÕN� �� \ÕO� |QFH� GRNWRU� NRQWURO��
ROPDGDQ�DUNDGDúODUÕQÕQ�|QHULVL\OH�HF]DQHGHQ�NHQGL�LPNkQODUÕ\OD�
WHPLQ�HGHUHN��ROJX��¶�Q�LVH�JHQLWDO�E|OJH�DPHOL\DWODUÕQGDQ�VRQUD�
�� VHQH� ER\XQFD� GRNWRU� NRQWURO�QGH� KRUPRQ� NXOODQGÕNODUÕ�
J|U�OP�úW�U��2OJX��¶�Q�LVH��FLQVL\HW�YH�NLPOLN�GH÷LúLPL�KXNXNL�
V�UHFLQLQ� WDPDPODQGÕ÷Õ� KDOGH� KHQ�]� KRUPRQ� NXOODQPDGÕ÷Õ�
DQODúÕOPÕúWÕU�� .HVNLQ� YH� DUN�¶ODUÕ� SVLNRVRV\DO� GH÷HUOHQGLUPH�
\DSÕOGÕNWDQ� VRQUD�� WÕEEL� YH� UXKVDO� ELU� NRQWUHQGLNDV\RQ� \RNVD�
KRUPRQ� WHGDYLVLQH� EDúODQDELOHFH÷LQL�� EHOLUWPLúWLU� ������ +DUU\�
%HQMDPLQ� 8OXVODUDUDVÕ� &LQVL\HW� 'LVIRULVL� 'HUQH÷L¶QLQ� �����

\ÕOÕQGD�\D\ÕQODQDQ����YHUVL\RQXQGD�³FLQVL\HW�NLPOL÷L�ER]XNOX÷X´�
WDQÕVÕ�NRQXOGXNWDQ�VRQUD��KRUPRQ�WHGDYLVLQH�EDúODQPDGDQ�|QFH���
D\OÕN�� FHUUDKL�|QFHVL�GH����D\OÕN�NHVLQWLVL]� WDP�]DPDQOÕ�JHUoHN�
\DúDP�GHQH\LPL�X\JXODQPDVÕ�������\ÕOÕQGD�\D\ÕQODQDQ����YHUVL\�
RQXQGD�LVH�EX�|Oo�W�\HULQH�VDGHFH�PHWRLGRSODVWL�YH\D�IDOORSODVWL��
YDMLQRSODVWL� DPHOL\DWODUÕ� |QFHVL� KRUPRQ� WHGDYLVL� LOH� ELUOLNWH� ���
D\OÕN� FLQVHO� NLPOLNOH� X\XPOX� FLQVHO� UROGH� \DúDQPDVÕ� |Oo�W��
JHWLULOPLúWLU����������
dDOÕúPDPÕ]GD� \XUWGÕúÕQD� JLGHUHN� FLQVL\HW� GH÷LúWLUPH� DPHOL\DW�
ODUÕQÕ� RODQ� ROJX� �¶GH� J|U�OHQ�� PDKNHPHGHQ� KHUKDQJL� ELU� L]LQ�
DOPDGDQ� JHUoHNOHúHQ� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWÕQÕQ� KXNXNL�
DNÕEHWLQLQ� QH� RODFD÷Õ�� IDUNOÕ� ELU� �ONHGH� DPHOL\DW� RODQ� ELUH\LQ�
FLQVL\HWLQLQ� Q�IXV� N�W�÷�QGH� GH÷LúWLULOPHVLQL� WDOHS� HWWL÷LQGH�
PDKNHPHFH� QDVÕO� ELU� \RO� L]OHQPHVL� JHUHNWL÷L� KXVXVODUÕ�
J�Q�P�]GH� KDOHQ� WDUWÕúÕOPDNWDGÕU�� 7�UN� 0HGHQL� .DQXQX¶QD�
FLQVL\HW�GH÷LúLNOL÷L�NDYUDPÕ�JLUPHGHQ�|QFH��<DUJÕWD\�WDUDIÕQGDQ�
YHULOHQ� NDUDUODUGD�� ELU� úHNLOGH� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWÕ�
JHoLUHQ� NLúLQLQ� Q�IXV� VLFLOLQGH� IDUNOÕ� J|U�QHQ� FLQVL\HWLQLQ�
GH÷LúWLULOPHVL� NDEXO� HGLOPHPLú�� DQFDN� WHGDYL� DPDoOÕ� YH� GL÷HU�
DPDoODUOD� FLQVL\HW� GH÷LúLNOL÷L� DPHOL\DWODUÕQÕQ� ELUELULQGHQ�
D\UÕOPDVÕ�JHUHNWL÷L��ELOGLULOPLúWLU������������������WDULKLQGH������
VD\ÕOÕ� .DQXQ� LOH� HNOHQHQ� PDGGH� LOH� FLQVL\HW� GH÷LúLNOL÷L� 7�UN�
+XNXNX¶QD� JLUPLúWLU�� <DSÕODQ� G�]HQOHPHGH�� GR÷XPGDQ� VRQUD�
PH\GDQD�JHOHQ�FLQVL\HW�GH÷LúLNOL÷LQLQ�DVJDUv�VD÷OÕN�NXUXOX�UDSRUX�
LOH�EHOJHOHQGLULOPHVL�KkOLQGH��Q�IXV�VLFLOLQGH�JHUHNOL�G�]HOWPHQLQ�
\DSÕODFD÷Õ�EHOLUWLOPLú�ROXS�FLQVL\HW�GH÷LúLNOL÷LQLQ�KDQJL�úDUWODUGD�
YH�KDQJL�DPDoODUOD�\DSÕODFD÷Õ�LVH�G�]HQOHQPHPLúWLU��%X�GXUXP��
FLQVL\HW�GH÷LúLNOL÷LQLQ�KLoELU�|Q�úDUWD�ED÷ODQPDPDVÕQD�YH�NLúLQLQ�
NH\ILQH�J|UH�\DSWÕUDFD÷Õ�FLQVL\HW�GH÷LúLNOLNOHULQH�GH�L]LQ�YHULOPH�
VLQH�QHGHQ�ROPXú��PDKNHPHOHUL�RQD\�PDNDPÕ�KkOLQH�JHWLUPLúWLU�
������70.¶QÕQ�\�U�UO�÷H�JLUPHVLQGHQ�VRQUD��L]LQ�NDUDUÕ�DOPDGDQ�
FLQVL\HW� GH÷LúWLUPH� DPHOL\DWÕ� JHoLUHQ� YH� Q�IXV� ND\GÕQGDNL�
FLQVL\HWLQL� YH� DGÕQÕ� GH÷LúWLUPHN� LVWH\HQ� NLúL� WDUDIÕQGDQ� DoÕODQ�
GDYDGD� \HUHO� PDKNHPHFH� YHULOHQ� NDUDUÕQ� WHP\L]� LQFHOHPHVLQL�
\DSDQ�<DUJÕWD\�� WDOHELQ� HVDVHQ� 70.� PDGGH� ���IÕNUD� ,� K�NP��
JHUH÷LQFH� FLQVL\HW� GH÷LúLNOL÷LQH� L]LQ� LVWHPLQL� GH� LoHUGL÷LQL�
EHOLUWHUHN�� GDYDFÕQÕQ� WUDQVVHNV�HO� \DSÕGD� ROXS� ROPDGÕ÷ÕQÕQ��
FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQXS�
EXOXQPDGÕ÷ÕQÕQ�ELU�hQLYHUVLWH�YH\D�(÷LWLP�YH�$UDúWÕUPD�+DVWD�
QHVLQGHQ� DOÕQDFDN� UDSRUOD� VDSWDQPDVÕQGDQ� VRQUD� L]LQ� LVWH÷L�
NRQXVXQGD� ELU� NDUDU� YHULOPHVL� JHUHNWL÷LQH� LúDUHW� HWPLúWLU� ������
'RNWULQGH� VDYXQXODQ� IDUNOÕ� ELU� J|U�úH� J|UH�� L]LQ� DOPDNVÕ]ÕQ�
DPHOL\DW� JHoLUHQ� NLúLOHULQ� EDúYXUXODUÕ� �]HULQH� 70.� PDGGH�
���IÕNUD� ,� K�NP�QGH� DUDQÕODQ� úDUWODUÕQ� YDUOÕ÷Õ� VDSWDQGÕ÷ÕQGD��
Q�IXV�VLFLOLQGH�JHUHNOL�G�]HOWPHQLQ�\DSÕOPDVÕQD�NDUDU�YHULOPHVL�
QLQ� X\JXQ� RODFD÷ÕGÕU� ������ � .DQXQGD� \HU� DOGÕ÷Õ� úHNOL\OH� W�P�
DPHOL\DW�YH�WHGDYLOHULQL�ELWLUGLNWHQ�VRQUD�NLúLOHU��UHVPL�ELU�VD÷OÕN�
NXUXOXúXQD� ELU� GDKD� EDúYXUDUDN� ³FLQVL\HW� GH÷LúWLUPH� DPHOL\DW�
ODUÕQÕQ� XVXO�QH� X\JXQ� RODUDN� \DSÕOGÕ÷ÕQÕ� YH� VRQXoODQGÕ÷ÕQÕ´�
EHOLUWHQ�UDSRU�DOPDOÕGÕU��.DQXQGD��FLQVL\HW�GH÷LúWLUPH�DPHOL\DW�
ODUÕQGDQ�KDQJLVL�\D�GD�KDQJLOHULQLQ�\DSÕOPDVÕ�GXUXPXQGD�DPHOL�
\DW� V�UHFLQLQ� VRQXoODQDFD÷ÕQGDQ� LVH� EDKVHGLOPHPLúWLU�� <HUHO�
PDKNHPHQLQ� GDYDFÕQÕQ� Q�IXV� ND\GÕQGD� FLQVL\HW� YH� NLPOLN�
GH÷LúLPL� LVWHGL÷LQL�HUNHN�GÕú�JHQLWDO�RUJDQODUÕQD�VDKLS�ROPDGÕ÷Õ�
JHUHNoHVL\OH� UHGGHWPLú� ROGX÷X� ELU� ROJXGD�� <DUJÕWD\� \DSÕODQ�
DPHOL\DWODUÕQ�FLQVL\HW�GH÷LúLNOL÷L�LoLQ�\HWHUOL�ROPDGÕ÷ÕQD��SODVWLN�
FHUUDKL�X]PDQÕQGDQ�DOÕQDQ�UDSRUGD�³GDYDFÕQÕQ�NDGÕQ�FLQVL\HWLQ�

.ÕOÕQo�2��YH��DUN�$NG�7ÕS�'�����������

���

GHQ� HUNHN� FLQVL\HWH� JHoHELOPHVL� LoLQ� JHUHNOL� DPHOL\DWODUGDQ�
ELULQFLVLQL�ROGX÷X��FLQVL\HW�GH÷LúLPLQLQ�LNLQFL�DúDPD�DPHOL\DWÕQÕQ�
KDVWD\D� HUNHN� FLQVHO� RUJDQÕQÕQ� WDNÕOPDVÕ� ROGX÷X�� EXQXQ� WÕEEL�
DoÕGDQ� P�PN�Q� ROGX÷X´� EHOLUWLOGL÷LQGHQ� NLúL\H� DPHOL\DWODUÕQ�
LNLQFL� DúDPDVÕQÕQ� WÕEEL� \|QWHPOHUH� X\JXQ� RODUDN� \DSÕOPDVÕ� YH�
EXQX� ³UHVPL� VD÷OÕN� NXUXOX� UDSRUX´� LOH� EHOJHOHPHVL� LoLQ� LPNkQ�
WDQÕQPDVÕ�� EX� QHGHQOH� \HUHO�PDKNHPHQLQ� YHUGL÷L� UHG� NDUDUÕQÕQ�
ER]XOPDVÕQD�NDUDU�YHUPLúWLU�������(UNHN�FLQVHO�RUJDQÕ�WDNÕOPDGDQ�
Q�IXV�ND\GÕQGD�FLQVL\HW�YH�NLPOLN�GH÷LúLPL�PDKNHPH�WDUDIÕQGDQ�
RQD\ODQDQ� WUDQVVHNV�HO� HUNHN� ROJXPX]GD� YH� VDKDGDNL� ELUoRN�
X\JXODPDGD�LVH�EX�GXUXP�IDUNOÕOÕN�J|VWHUPHNWHGLU��$YUXSD�%LUOL÷L�
�ONHOHULQGH�� FLQVL\HW� GH÷LúLNOL÷L� V�UHoOHULQGH� IDUNOÕ� X\JXODPDODU�
J|U�OPHNWHGLU�� 0DOWD�� øUODQGD�� %HOoLND�� 'DQLPDUND�� +ROODQGD��
/�NVHPEXUJ��1RUYHo�YH�3RUWHNL]¶GH�NLúLOHUH�NHQGL�NDGHULQL�WD\LQ�
HWPH�KDNNÕ�WDQÕQPÕú�YH�KHUKDQJL�ELU�WÕEEL�V�UHo�JHoLUPH��DPHOL�
\DW��KRUPRQ�NXOODQÕPÕ�JLEL��YH\D�NLúLQLQ� WUDQVVHNV�HO�ROGX÷XQD�
LOLúNLQ�WÕEEL�ELU� WDQÕQÕQ�NRQXOPDVÕ�]RUXQOX�WXWXOPDPÕúWÕU��0DFD�
ULVWDQ�YH�øQJLOWHUH¶GH��WHUFLK�HGLOHQ�FLQVL\HWLQ�PDKNHPHFH�NDEXO�
HGLOPHVL� LoLQ� KHUKDQJL� ELU� DPHOL\DW� YH\D� KRUPRQ� WHGDYLVL� úDUWÕ�
DUDQPDPÕúWÕU� DQFDN� EX� �ONHOHUGH� GL÷HUOHULQGHQ� IDUNOÕ� RODUDN��
NLúLOHULQ�ELU�KHNLP�\D�GD�NOLQLN�DODQÕQGD�X]PDQ�SVLNRORJ�NDUúÕVÕQ�
GD� FLQVL\HW� GLVIRULVLQLQ� RUWD\D� NR\PDVÕ� LVWHQPLúWLU�� $OPDQ\D��
0DFDULVWDQ�� ø]ODQGD�� øWDO\D�� 3RORQ\D�� 6ORYHQ\D�� øVSDQ\D� YH�
øVYHo¶GH�ELUH\OHULQ�WUDQVVHNV�HO�\DSÕGD�ROGX÷XQD�GDLU�NRQXOPXú�
WÕEEL�WDQÕQÕQ�YDUOÕ÷Õ�\HWHUOL�J|U�OP�ú��ELUH\OHU�DPHOL\DWD�]RUODQ�
PDPÕúWÕU�� %X� �ONHOHUGHQ� ED]ÕODUÕQGD� ELU� FHUUDKL�P�GDKDOH� úDUWÕ�
DUDQPDVD� GD� NLúLOHULQ� EHOLUOL� V�UHOHUOH� KRUPRQ� WHGDYLVL� J|UP�ú�
ROPDVÕ� úDUWÕ� DUDQPÕúWÕU�� 1LVSHWHQ� GDKD� NDWÕ� \DNODúÕP� J|VWHUHQ�
/HWRQ\D��5RPDQ\D��6ORYDN\D��*�QH\�.ÕEUÕV�YH�dHN�&XPKXUL\HWL�
JLEL�ED]Õ��ONHOHUGH�LVH�NLúLOHU��FLQVL\HW�GH÷LúWLUHELOPHN�LoLQ�FHUUDKL�
DPHOL\DWODUD� PHFEXU� EÕUDNÕOPÕúWÕU�� $UQDYXWOXN�� $]HUED\FDQ��
0DNHGRQ\D� YH� .RVRYD� JLEL� VÕQÕUOÕ� VD\ÕGDNL� �ONHOHUGH� LVH�
WUDQVVHNV�HO�ELUH\OHULQ�NLPOLNOHULQGHNL�FLQVL\HWOHULQL�GH÷LúWLUPHO�
HULQH� L]LQ� YHULOPHPHNWHGLU�� %Hú�$YUXSD� �ONHVLQGH� LVH� �%XOJDU�
LVWDQ��.ÕEUÕV��/HWRQ\D��/LWYDQ\D�YH�/LKWHQúWD\Q��úDúÕUWÕFÕ�úHNLOGH�
FLQVL\HW�GH÷LúLNOL÷L�LOH�LOJLOL�KD]ÕUODQPÕú�\DVDO�G�]HQOHPH�PHYFXW�
GH÷LOGLU�����������
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��� +DVWDQHOHUGH� J|U�OHQ� IDUNOÕ� X\JXODPDODUÕQ� |Q�QH� JHoPHN��
NLúLOHULQ�WDNLS�YH�WHGDYLOHULQLQ�GDKD�VD÷OÕNOÕ�úHNLOGH�\�U�W�OPHVL�
DPDFÕ\OD�� ³FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX�
ROGX÷XQX´� EHOLUWHQ� VD÷OÕN� UDSRUODUÕQÕ� G�]HQOH\HFHN� NXUXOXQ�
LoHULVLQGH�5XK�6D÷OÕ÷Õ�YH�+DVWDOÕNODUÕ��hURORML��.DGÕQ�+DVWDOÕNODUÕ�
YH�'R÷XP��3ODVWLN��5HNRQVWU�NWLI�YH�(VWHWLN�&HUUDKL��$GOL�7ÕS�YH�
(QGRNULQRORML�X]PDQODUÕQÕQ�EXOXQPDVÕ�

��� <DQOÕú� YH\D� KDWDOÕ� KRUPRQ� NXOODQÕPÕQD� ED÷OÕ� ROXúDELOHFHN�
IL]LNVHO�� SVLNRVRV\DO� YH� EL\RORMLN� HWNLOHULQ� YH� PD÷GXUL\HWOHULQ�
|QOHQPHVL� DPDFÕ\OD� SVLNRORMLN� J|]OHPLQLQ� \HWHUOL� VHYL\H\H�
JHOGL÷LQH� NDQDDW� HGLOPHVL� KDOLQGH�� HQ� NÕVD� V�UHGH� NLúLOHULQ�
KRUPRQ�WHGDYLVL�LoLQ�(QGRNULQRORML�X]PDQÕQD�VHYN�HGLOPHVL�YH�EX�
KRUPRQODUÕ�GRNWRU�NRQWURO�QGH�NXOODQPDVÕ��

��� ø]LQ�NDUDUÕ� DOPDGDQ�FLQVL\HW�GH÷LúWLUPH�DPHOL\DWÕ�JHoLUHQ�YH�
Q�IXV�ND\GÕQGDNL�FLQVL\HWLQL�YH�DGÕQÕ�GH÷LúWLUPHN�LVWH\HQ�NLúLOH�
ULQ�� L]LQ� LoLQ� JHUHNOL� úDUWODUÕ� VD÷ODPDVÕ�� \DSÕODQ� DPHOL\DWODUÕQ�
FLQVL\HW� GH÷LúLNOL÷L� DoÕVÕQGDQ� X\JXQ� ROXS� ROPDGÕ÷ÕQÕQ� X]PDQ�
KHNLPOHUFH�GH÷HUOHQGLULOPHVL��NLúLOHULQ�SVLNL\DWUL�X]PDQÕ�WDUDIÕQ�
GDQ� WDNLS� HGLOHUHN� WUDQVVHNV�HO� \DSÕGD� ROXS� ROPDGÕ÷ÕQÕQ� YH�
FLQVL\HW� GH÷LúLNOL÷LQLQ� UXK� VD÷OÕ÷Õ� DoÕVÕQGDQ� ]RUXQOX� EXOXQXS�
EXOXQPDGÕ÷ÕQÕQ�ELU�hQLYHUVLWH�YH\D�(÷LWLP�YH�$UDúWÕUPD�+DVWD�
QHVLQGHQ� DOÕQDFDN� UDSRUOD� VDSWDQPDVÕQGDQ� VRQUD� LVWHNOHULQLQ�
\HULQH�JHWLULOPHVL��

��� +DQJL� FLQVL\HW� GH÷LúWLUPH� DPHOL\DWODUÕQÕQ� \DSÕOPDVÕ� KDOLQGH�
V�UHFLQ� VRQXoODQDFD÷Õ� NDQXQGD� DoÕNoD� EHOLUWLOPHGL÷LQGHQ��
ROXúDELOHFHN�PD÷GXUL\HW�YH�IDUNOÕ�X\JXODPDODUÕQ�|Q�QH�JHoPHN�
LoLQ��DODQÕQGD�X]PDQ�KHNLPOHUGHQ�J|U�ú�DOÕQDUDN�KDQJL�FLQVL\HW�
GH÷LúWLUPH� DPHOL\DWODUÕQÕQ� \DSÕOPDVÕ� KDOLQGH� V�UHFLQ� VRQXoOD�
QDFD÷ÕQÕQ�WHVSLW�HGLOPHVL�KXVXVODUÕQÕQ��PHYFXW�NDQXQL�G�]HQOHP�
HOHUH�HN�PDGGHOHU�JHWLULOHUHN�YH\D�\HQL�\DSÕODFDN�NDQXQL�G�]HQOH�
PHOHUOH�DoÕNoD�LIDGH�HGLOPHVL�NDQDDWLQGH\L]�

6RQXo�RODUDN��NRQXQXQ�KDVVDVL\HWL�GH�J|]�|Q�QGH�EXOXQGXUXODUDN�
WÕS� PHQVXSODUÕQÕQ� NRQX� KDNNÕQGDNL� KXNXNL� ELOJL� G�]H\OHULQLQ�
DUWPDVÕ� JHUHNPHNWHGLU� YH� EX� oDOÕúPDGDNL� DPDoODUGDQ� ELUL� GH�
EXGXU��$\UÕFD�\DUJÕ�V�UHFLQLQ�X]DPDVÕQÕQ�|Q�QH�JHoLOPHVL�YH�EX�
ELUH\OHULQ�NRQX�KDNNÕQGDNL�ELOJL�G�]H\OHULQL�DUWÕUDFDN�IDDOL\HWOHU�
\DSÕOPDVÕQÕQ�GD�ID\GDOÕ�RODFD÷Õ�DoÕNWÕU��7�UN�0HGHQL�.DQXQX¶QGD�
\HU� DODQ� FLQVL\HW� GH÷LúWLUPH� LOH� LOJLOL� PDGGH� ROGXNoD� D\UÕQWÕOÕ�
ROPDNOD�ELUOLNWH��X\JXODPDGD�\DúDQÕODQ�J�oO�NOHUOH� LOJLOL� WÕS�YH�
KXNXN�PHQVXEX��\HOHULQ�LúELUOL÷L�LOH�ROXúDFDN�\HQL�ELU�HN�G�]HQOH�
PH\H�LKWL\Do�GX\XOGX÷X�DoÕNWÕU�

(WLN�.RPLWH�2QD\Õ��
%X�DUDúWÕUPD��LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWLND�
ODUD� YH� +HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQGXU� YH�$NGHQL]�
hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� .OLQLN� $UDúWÕUPDODU� (WLN� .XUXOX�
WDUDIÕQGDQ� RQD\ODQPÕúWÕU� ������������ WDULK�� .$(.���� VD\ÕOÕ�
NDUDU��

+DVWD�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNOD��
UDV\RQXQD�J|UH�SURVHG�UOHUGHQ�|QFH�\D]ÕOÕ�ELOJLOHQGLULOPLú�RQDP�
DOÕQPÕúWÕU�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVDO�'HVWHN�
<D]DUODU� EX� oDOÕúPD� LoLQ� ILQDQVDO� GHVWHN� DOPDGÕNODUÕQÕ� EH\DQ�
HWPLúOHUGLU�



6HUW� 6�� 7�UN� 0HGHQL� +XNXNX¶QGD� FLQVL\HW�
GH÷LúWLUPH�� 7�UNL\H� %DURODU� %LUOL÷L� 'HUJLVL�
������������������

.RUNPD]� d6�� <HNWDú� d�� %LOGLN� 7�� 'DONÕOÕo� 0��
7DPDU� 0�� (UJHQOHUGH� FLQVHO� NLPOLN� YH� \|QHOLP�
VRUXQODUÕQGD� GH÷HUOHQGLUPH� YH� L]OHP�� '|UW� NÕ]�
ROJX�� dRFXN� YH� *HQoOLN� 5XK� 6D÷OÕ÷Õ� 'HUJLVL�
�����������������

.XGUHW�*��&LQVHO�NLPOLN��]HULQGH�KDN�NDYUDPÕ�YH�
NRUXQPDVÕ�� � 7UDQVVHNV�HOOLN� YH� LQWHUVHNV�HOOLN��
%DúNHQW� hQLYHUVLWHVL� +XNXN� )DN�OWHVL� 'HUJLVL�
�����������������

7RSUDN�6��$YJ|UHQ�.$��7�]�Q�%��&LQVL\HW�KRúQXW�
VX]OX÷X�RODQ�ELUH\OHULQ�FLQVL\HW�GH÷LúWLUPH�V�UHFL�
QLQ�KXNXNL�ER\XWX��øVWDQEXO�7ÕS�)DN�OWHVL�'HUJLVL�
����������������

g]VXQJXU� %�� &LQVHO� NLPOLN� JHOLúLPL� YH� FLQVHO�
NLPOLN� ER]XNOX÷XQGD� SVLNRVRV\DO� GH÷LúNHQOHU��
*|]GHQ� JHoLUPH��dRFXN� YH�*HQoOLN�5XK�6D÷OÕ÷Õ�
'HUJLVL�������������������

7XUDQ�ù��3R\UD]�&$��øQFH�(��.DQL�$6��(P�O�+&��
'XUDQ�$��6RFLRGHPRJUDSKLF� DQG� FOLQLFDO� FKDUDF�
WHULVWLFV�RI�WUDQVVH[XDO�ÕQGLYLGXDOV�ZKR�SUHVHQWHG�
WR�D�SV\FKLDWU\�FOLQLF�IRU�VH[�UHDVVLJQPHQW�VXUJHU\��
7XUNLVK�-RXUQDO�RI�3V\FKLDWU\�������������������

<ÕOGÕ]KDQ� %g�� <�NVHO� ù�� $YD\X� 0�� 1R\DQ� +��
<ÕOGÕ]KDQ� (�� &LQVL\HW� GLVIRULVL� RODQ� ELUH\OHUGH�
FLQVL\HW�GH÷LúWLUPHQLQ�UXK�VD÷OÕ÷Õ�YH�\DúDP�NDOLWH�
VL� �]HULQH� HWNLOHUL�� 7�UN� 3VLNL\DWUL� 'HUJLVL�
�����������������

*�OP�ú�g��&LQVL\HW�GH÷LúLNOL÷L�DPHOL\DWODUÕQGDNL�
KXNXNL� VRUXQODU�� <�NVHN� /LVDQV� 7H]L�� øVWDQEXO�
hQLYHUVLWHVL�$GOL�7ÕS�(QVWLW�V���øVWDQEXO�������

.Õ]ÕO\HO� .0�� 7�UNL\H¶GH� FLQVL\HW� GH÷LúWLUPH�
LúOHPOHULQLQ� WÕEEL� YH� KXNXNL� \|QGHQ� GH÷HUOHQGLU�
LOPHVL�� <�NVHN� /LVDQV� 7H]L�� øVWDQEXO� 0HGLSRO�
hQLYHUVLWHVL� 6RV\DO� %LOLPOHU� (QVWLW�V��� øVWDQEXO��
�����

7XUDQ�%DúDUD�*��7�UN�0HGHQL�.DQXQX¶QXQ���¶ÕQFÕ�
PDGGHVL� NDSVDPÕQGD� FLQVL\HW� GH÷LúLNOL÷L� YH�
KXNXNv�VRQXoODUÕ��7�UNL\H�%DURODU�%LUOL÷L�'HUJLVL�
������������������

%HúHQ�0$��$VODQ�(��7UDQVVHNV�DOLWH��*HQHO�EDNÕú��
$QGURORML�%�OWHQL��������������������

)UDQNRZVNL�%��6H[XDO�RULHQWDWLRQ�DQG�DGROHVFHQWV��
$PHULFDQ� $FDGHP\� RI� 3HGLDWULFV�
��������������������

<�FHVR\� <<�� 0DKNHPHGHQ� L]LQ� DOÕQPDNVÕ]ÕQ�
JHUoHNOHúHQ� FLQVL\HW� GH÷LúLNOL÷LQLQ� 7�UN� KXNXNX�
DoÕVÕQGDQ� GH÷HUOHQGLULOPHVL�� 6HOoXN� hQLYHUVLWHVL�
+XNXN�)DN�OWHVL�'HUJLVL�������������������

(UVR\�%��*|oHR÷OX�hh��*|N�<��%DOFÕ�<��&LQVL\HW�
GH÷LúLNOL÷L� WDOHSOHULQH� \|QHOLN�$GOL�7ÕS�$QDELOLP�
'DOÕQFD� G�]HQOHQHQ� UDSRUODU�� øNL� ROJX� VXQXPX��
7�UNL\H� .OLQLNOHUL� $GOL� 7ÕS� YH� $GOL� %LOLPOHU�
'HUJLVL������������������

$WDQ�<��$NEDED�0��7DWDUR÷OX�=��$VÕOGD÷�0.��'Dú�
9��0DKNHPH�NDUDUÕ�ROPDNVÕ]ÕQ�\XUW�GÕúÕQGD�RSHUH�
RODQ� ELU� FLQVL\HW� GH÷LúLPL� YDNDVÕ� �ROJX� VXQXPX���
.DKUDPDQPDUDú� 6�Wo�� øPDP� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL�'HUJLVL�����������������

.HVNLQ�1��<DSoD�*��7DPDP�/��7UDQVVHNV�DOL]P��

.OLQLN� |]HOOLNOHUL� YH� \DVDO� NRQXODU�� 3VLNL\DWULGH�
*�QFHO�<DNODúÕPODU������������������

'H� &X\SHUH� *��9HUFUX\VVH� -U� +�� (OLJLELOLW\� DQG�
UHDGLQHVV� FULWHULD� IRU� VH[� UHDVVLJQPHQW� VXUJHU\��
5HFRPPHQGDWLRQV� IRU� UHYLVLRQ� RI� WKH� :3$7+�
VWDQGDUGV�RI�FDUH�� ,QWHUQDWLRQDO� -RXUQDO�RI�7UDQV�
JHQGHU�+HDOWK��������������������

&ROHPDQ�(��%RFNWLQJ�:��%RW]HU�0��&RKHQ�.HWWH�
QLV�3��'H&X\SHUH�*��)HOGPDQ�-�HW�DO��6WDQGDUGV�RI�
FDUH�IRU�WKH�KHDOWK�RI�WUDQVVH[XDO��WUDQVJHQGHU��DQG�
JHQGHU�QRQFRQIRUPLQJ�SHRSOH��YHUVLRQ����,QWHUQD�
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ABSTRACT
Treatment options in metastatic breast cancer are limited, and the general approach is treatment 
with systemic chemotherapy. However, today, the survival of patients with advanced-stage breast 
cancer can be extended with targeted therapies. Surgical treatment of the primary tumour called 
toilet mastectomy is inevitable in cases of bleeding, infection, and advanced breast cancer with 
skin involvement. This case report is aimed to present the diagnosis and treatment process of a 
patient with advanced breast cancer who underwent toilet mastectomy. 
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In positron emission tomography / computed tomography 
(PET/CT), there were multiple lymph nodes in both axillary 
regions, with the primary focus covering the left breast 
completely. In addition, many metastatic lymph nodes in the 
mediastinal and abdominal cavity and multiple metastatic foci 
in the liver were observed (Figures 3 and 4). 

Figures 3 and 4. Yellow asterisks indicated multiple liver metastatic foci on 
PET/CT scan.

Trucut biopsy material taken from the mass was compatible 
with carcinoma infiltration. Toilet mastectomy was performed 
because the patient had ulceration, pain, discharge or bleeding 
lesion on the breast skin. The patient was followed up in the 
service, and oral feeding was regained at the postoperative 6th 
hour. The patient was discharged on the 5th postoperative day 
without complications.

On pathological examination of mastectomy material, the speci-
men was consistent with invasive breast carcinoma (NOS=not 
otherwise specified) with a diameter of 120 mm, including 
diffuse necrosis and perineural and lymphovascular invasion. 
Oestrogen receptors, progesterone receptors and CERBB2 
receptors are negative in immunohistochemical evaluation. 
Ki-67 proliferation index of the tumour was over 90%. Accord-
ing to the Modified Scarff Bloom Richardson Grading System, 
the cancer is eligible for a poorly differentiated high-grade 
tumour with a score of 8 (tubule formation=2, nuclear pleomor-
phism=3, mitotic figures=3).

Due to pathological evaluation and tumour staging with 
PET-CT, adjuvant chemotherapy was started. On a PET-CT scan 
taken after 6 courses of adjuvant chemotherapy, in the left breast 
operation site, a new tumoral lesion (SUDmax=3.2) adjacent to 
the pectoral muscle, multiple lymph nodes with increased 
metabolism in the left axillary region (SUDmax=16) and 
metastatic lesions with growing size and increased metabolism 
in both lobes of the liver (SUDmax=15.6) were detected 
(progressive disease). The patient is in the 8th month postopera-
tively and is currently being followed up with carboplatin 
therapy.

DISCUSSION
Breast cancer is a severe health problem worldwide due to the 
high estimated number of new cases and deaths. In the light of 
the Globocan 2020 report, 24.175 new breast cancer cases were 
seen in Turkey. In addition, the same report showed that 7.161 
people died from breast cancer in Turkey (1). Although the 
incidence of breast cancer is increasing in Turkey, most patients 
are diagnosed at advanced stages. In the study of Ozmen et al., 
which included 20.000 breast cancer patients, most patients 
were identified as Stage II with 48.3%, while Stage IV was 
detected in 4% (5). 

The critical measurement methods for effective cancer 
treatment, regardless of cancer type, are the 5- and 10-year 
survival rates. In developed countries, 5- and 10-year survival 
rates for breast cancer are given as 91% and 84% (6). Although 
the biological behaviour of breast cancer is better than other 
organ cancers, the 5-year survival rate in the case of distant 
metastasis falls below 30% (7). 

The traditional approach is a systemic treatment in patients with 
Stage IV breast cancer at the time of diagnosis, and surgery has 
a minimal place in the treatment. Surgery is often performed in 
uncontrolled local disease, symptomatic cases such as bleeding, 
ulceration, and infection, and only for palliative purposes and is 
called “toilet mastectomy or salvage mastectomy” (8). It is a  DOI: 10.53394/akd.1138846
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A Dramatic Surgical Technique for A Mis (Un) 
diagnosed Breast Cancer: Toilet Mastectomy

7DQÕVÕ�.RQXODPD\DQ�$WODQDQ�0HPH�
Kanserinde Dramatik Bir Cerrahi Teknik: 
Tuvalet Mastektomi

CASE
REPORT

Olgu Sunumu

INTRODUCTION
Breast cancer is a severe health problem worldwide due to the 
high estimated number of new cases (at 1st place with 11.7%) 
and estimated deaths (at 5th place with 6.9%) (1). In the light of 
the Cancer Statistics 2022 report of Siegel et al., 290.560 new 
breast cancer cases are expected to be seen in the USA. In 
addition, the same report also predicted that approximately 
43.780 people would die due to breast cancer in the USA (2).

Breast cancer can be detected early due to advanced imaging 
tools and widespread screening programs. According to screen-
ing programs, annual mammography control is recommended 
for women over 40 (3). With the detection of the disease at an 
early stage, good oncological outcomes such as more prolonged 
disease-free survival and longer survival can be obtained. 
However, in patients diagnosed in the advanced stages, both 
treatment options are limited, and oncological outcomes are 
poor. 

Breast cancer treatment depends on the stage at diagnosis. 
Surgery is usually the first type of treatment for breast cancer. 
Surgery is usually followed by chemotherapy or radiotherapy 
or, in some cases, hormone or targeted therapies. However, 
surgical treatment is recommended in the advanced stages after 
chemotherapy and/or radiotherapy. In the presence of an 
overgrowth of tumour tissue, invasion of the chest wall, 
ulceration of the breast skin, discharge or bleeding, toilet 
mastectomy, which is performed without adhering to oncologi-
cal principles, is committed to reducing the tumour burden and 
improving the quality of the patients’ life (4).

This case report is aimed to present the diagnosis and treatment 
process of a patient with advanced breast cancer who underwent 
toilet mastectomy.

CASE REPORT
A 26-year-old female patient was admitted to the General 
Surgery Clinic of Erzurum Regional Training and Research 
Hospital, Erzurum, Turkey, with complaints of pain and swell-
ing in the left breast for 15 months in November 2021. There 
was no obvious pathology in the ultrasonography (USG) taken 
at the beginning of her last pregnancy in an external centre. Her 
complaints have increased in the previous four months. The 
patient, who did not have a history of any disease in her personal 
history, has 4 alive children. The patient, whose third-degree 
relative had a history of breast cancer, gave birth 3 months ago 
and was in the breastfeeding period. Her ECOG (Eastern Coop-
erative Oncology Group) scale was 2.

The patient's vital signs were as follows: arterial blood pressure: 
125/82 mmHg, pulse rate: 86 beats/min, saturation of 95% (on 
room air), and fever: 37.1OC. On physical examination, it was 
observed that there was a tumoral mass of approximately 
150x100 mm in size, filling the left breast, producing ulceration 
and haemorrhagic discharge on the skin (Figure 1). 

Figure 1.  Preoperative image of the tumour.

No pathology was found in the laboratory, except for CA 15-3 
elevation (56 U/ml [normal range: 0-30 U/ml]). In the breast 
USG, there was a solid lesion with the dimensions of 
150*100*50 mm, completely covering the left breast, with left 
axillary conglomerated lymphadenopathy 70 mm in diameter. 
In the magnetic resonance imaging (MRI) of the breast, there 
was a multilobulate Breast Imaging Reporting and Data System 
(BI-RADS) 5 lesion completely covering the left breast with 
axillary lymphadenopathy (Figure 2). 

Figure 2. On magnetic resonance imaging, there was a solid mass completely 
covering the left breast with axillary lymphadenopathy (yellow arrows show the 
tumoral mass, and the yellow asterisk indicates the axillary lymphadenopathy).

fact that toilet mastectomy is needed in almost 4% of breast 
cancer patients in developing countries because of the symp-
toms caused by advanced breast cancer due to the delay in the 
initial diagnosis (9). In the last 20 years, with promising results 
for the survival of patients who underwent surgery for the 
primary tumour in stage IV breast cancer, this traditional 
approach has been questioned and changed gradually. To the 
"American College of Surgeons National Cancer Database", 
between 1990 and 1993, 57.2% of the 16.023 metastatic breast 
cancer patients underwent surgical treatment for the primary 
tumour, and the 3-year survival was found to be 24.9%, regard-
less of surgical margins. The survival rate was 26.9% in those 
who underwent partial mastectomy with negative surgical 
margins, while the survival rate was 31.9% in those who under-
went total mastectomy (10). In a retrospective study conducted 
by Fields et al., the effect of surgery on long-term survival in the 
treatment of 409 patients diagnosed with Stage IV breast cancer 
was examined, and no statistically significant difference was 
found in the effect of surgery on progression-free survival. 
However, in the multivariate analysis, survival was found to be 
longer in the surgical group compared to the non-surgical group 
(31.9 months and 15.4 months, respectively) (11). Some 
evidence suggests that palliative mastectomy may prolong life, 
but this is inconclusive (12). Conversely, there is evidence to 
suggest that palliative toilet mastectomy should be replaced by 
combined chemotherapy and radiotherapy, limiting the surgical 
procedure to cases in which a negative margin can be saved. 
Still, these are also inconclusive (13).

CONCLUSION
Toilet mastectomy or salvage mastectomy is a surgical method 
that should always be considered in advanced breast cancer 
cases with skin involvement (infection and/or bleeding). 
Although there is not enough data on its effect on survival, it 
remains a method accepted by patients and surgeons due to the 
reduction of tumour size, easier tumour control and positive 
cosmetic results.

Informed Consent: 
The patient’s rights were protected, and written informed 
consent was obtained from the patient before the procedures 
according to the Helsinki Declaration. 

Conflict of Interest: 
The authors have no conflict of interest to declare. 

Financial Disclosure: 
The authors declared that this study had received no financial 
support.
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Trucut biopsy material taken from the mass was compatible 
with carcinoma infiltration. Toilet mastectomy was performed 
because the patient had ulceration, pain, discharge or bleeding 
lesion on the breast skin. The patient was followed up in the 
service, and oral feeding was regained at the postoperative 6th 
hour. The patient was discharged on the 5th postoperative day 
without complications.

On pathological examination of mastectomy material, the speci-
men was consistent with invasive breast carcinoma (NOS=not 
otherwise specified) with a diameter of 120 mm, including 
diffuse necrosis and perineural and lymphovascular invasion. 
Oestrogen receptors, progesterone receptors and CERBB2 
receptors are negative in immunohistochemical evaluation. 
Ki-67 proliferation index of the tumour was over 90%. Accord-
ing to the Modified Scarff Bloom Richardson Grading System, 
the cancer is eligible for a poorly differentiated high-grade 
tumour with a score of 8 (tubule formation=2, nuclear pleomor-
phism=3, mitotic figures=3).

Due to pathological evaluation and tumour staging with 
PET-CT, adjuvant chemotherapy was started. On a PET-CT scan 
taken after 6 courses of adjuvant chemotherapy, in the left breast 
operation site, a new tumoral lesion (SUDmax=3.2) adjacent to 
the pectoral muscle, multiple lymph nodes with increased 
metabolism in the left axillary region (SUDmax=16) and 
metastatic lesions with growing size and increased metabolism 
in both lobes of the liver (SUDmax=15.6) were detected 
(progressive disease). The patient is in the 8th month postopera-
tively and is currently being followed up with carboplatin 
therapy.
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Breast cancer is a severe health problem worldwide due to the 
high estimated number of new cases and deaths. In the light of 
the Globocan 2020 report, 24.175 new breast cancer cases were 
seen in Turkey. In addition, the same report showed that 7.161 
people died from breast cancer in Turkey (1). Although the 
incidence of breast cancer is increasing in Turkey, most patients 
are diagnosed at advanced stages. In the study of Ozmen et al., 
which included 20.000 breast cancer patients, most patients 
were identified as Stage II with 48.3%, while Stage IV was 
detected in 4% (5). 

The critical measurement methods for effective cancer 
treatment, regardless of cancer type, are the 5- and 10-year 
survival rates. In developed countries, 5- and 10-year survival 
rates for breast cancer are given as 91% and 84% (6). Although 
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metastasis falls below 30% (7). 
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Stage IV breast cancer at the time of diagnosis, and surgery has 
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In positron emission tomography / computed tomography 
(PET/CT), there were multiple lymph nodes in both axillary 
regions, with the primary focus covering the left breast 
completely. In addition, many metastatic lymph nodes in the 
mediastinal and abdominal cavity and multiple metastatic foci 
in the liver were observed (Figures 3 and 4). 

Figures 3 and 4. Yellow asterisks indicated multiple liver metastatic foci on 
PET/CT scan.

Trucut biopsy material taken from the mass was compatible 
with carcinoma infiltration. Toilet mastectomy was performed 
because the patient had ulceration, pain, discharge or bleeding 
lesion on the breast skin. The patient was followed up in the 
service, and oral feeding was regained at the postoperative 6th 
hour. The patient was discharged on the 5th postoperative day 
without complications.

On pathological examination of mastectomy material, the speci-
men was consistent with invasive breast carcinoma (NOS=not 
otherwise specified) with a diameter of 120 mm, including 
diffuse necrosis and perineural and lymphovascular invasion. 
Oestrogen receptors, progesterone receptors and CERBB2 
receptors are negative in immunohistochemical evaluation. 
Ki-67 proliferation index of the tumour was over 90%. Accord-
ing to the Modified Scarff Bloom Richardson Grading System, 
the cancer is eligible for a poorly differentiated high-grade 
tumour with a score of 8 (tubule formation=2, nuclear pleomor-
phism=3, mitotic figures=3).

Due to pathological evaluation and tumour staging with 
PET-CT, adjuvant chemotherapy was started. On a PET-CT scan 
taken after 6 courses of adjuvant chemotherapy, in the left breast 
operation site, a new tumoral lesion (SUDmax=3.2) adjacent to 
the pectoral muscle, multiple lymph nodes with increased 
metabolism in the left axillary region (SUDmax=16) and 
metastatic lesions with growing size and increased metabolism 
in both lobes of the liver (SUDmax=15.6) were detected 
(progressive disease). The patient is in the 8th month postopera-
tively and is currently being followed up with carboplatin 
therapy.

DISCUSSION
Breast cancer is a severe health problem worldwide due to the 
high estimated number of new cases and deaths. In the light of 
the Globocan 2020 report, 24.175 new breast cancer cases were 
seen in Turkey. In addition, the same report showed that 7.161 
people died from breast cancer in Turkey (1). Although the 
incidence of breast cancer is increasing in Turkey, most patients 
are diagnosed at advanced stages. In the study of Ozmen et al., 
which included 20.000 breast cancer patients, most patients 
were identified as Stage II with 48.3%, while Stage IV was 
detected in 4% (5). 

The critical measurement methods for effective cancer 
treatment, regardless of cancer type, are the 5- and 10-year 
survival rates. In developed countries, 5- and 10-year survival 
rates for breast cancer are given as 91% and 84% (6). Although 
the biological behaviour of breast cancer is better than other 
organ cancers, the 5-year survival rate in the case of distant 
metastasis falls below 30% (7). 

The traditional approach is a systemic treatment in patients with 
Stage IV breast cancer at the time of diagnosis, and surgery has 
a minimal place in the treatment. Surgery is often performed in 
uncontrolled local disease, symptomatic cases such as bleeding, 
ulceration, and infection, and only for palliative purposes and is 
called “toilet mastectomy or salvage mastectomy” (8). It is a 
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INTRODUCTION
Breast cancer is a severe health problem worldwide due to the 
high estimated number of new cases (at 1st place with 11.7%) 
and estimated deaths (at 5th place with 6.9%) (1). In the light of 
the Cancer Statistics 2022 report of Siegel et al., 290.560 new 
breast cancer cases are expected to be seen in the USA. In 
addition, the same report also predicted that approximately 
43.780 people would die due to breast cancer in the USA (2).

Breast cancer can be detected early due to advanced imaging 
tools and widespread screening programs. According to screen-
ing programs, annual mammography control is recommended 
for women over 40 (3). With the detection of the disease at an 
early stage, good oncological outcomes such as more prolonged 
disease-free survival and longer survival can be obtained. 
However, in patients diagnosed in the advanced stages, both 
treatment options are limited, and oncological outcomes are 
poor. 

Breast cancer treatment depends on the stage at diagnosis. 
Surgery is usually the first type of treatment for breast cancer. 
Surgery is usually followed by chemotherapy or radiotherapy 
or, in some cases, hormone or targeted therapies. However, 
surgical treatment is recommended in the advanced stages after 
chemotherapy and/or radiotherapy. In the presence of an 
overgrowth of tumour tissue, invasion of the chest wall, 
ulceration of the breast skin, discharge or bleeding, toilet 
mastectomy, which is performed without adhering to oncologi-
cal principles, is committed to reducing the tumour burden and 
improving the quality of the patients’ life (4).

This case report is aimed to present the diagnosis and treatment 
process of a patient with advanced breast cancer who underwent 
toilet mastectomy.

CASE REPORT
A 26-year-old female patient was admitted to the General 
Surgery Clinic of Erzurum Regional Training and Research 
Hospital, Erzurum, Turkey, with complaints of pain and swell-
ing in the left breast for 15 months in November 2021. There 
was no obvious pathology in the ultrasonography (USG) taken 
at the beginning of her last pregnancy in an external centre. Her 
complaints have increased in the previous four months. The 
patient, who did not have a history of any disease in her personal 
history, has 4 alive children. The patient, whose third-degree 
relative had a history of breast cancer, gave birth 3 months ago 
and was in the breastfeeding period. Her ECOG (Eastern Coop-
erative Oncology Group) scale was 2.

The patient's vital signs were as follows: arterial blood pressure: 
125/82 mmHg, pulse rate: 86 beats/min, saturation of 95% (on 
room air), and fever: 37.1OC. On physical examination, it was 
observed that there was a tumoral mass of approximately 
150x100 mm in size, filling the left breast, producing ulceration 
and haemorrhagic discharge on the skin (Figure 1). 

Figure 1.  Preoperative image of the tumour.

No pathology was found in the laboratory, except for CA 15-3 
elevation (56 U/ml [normal range: 0-30 U/ml]). In the breast 
USG, there was a solid lesion with the dimensions of 
150*100*50 mm, completely covering the left breast, with left 
axillary conglomerated lymphadenopathy 70 mm in diameter. 
In the magnetic resonance imaging (MRI) of the breast, there 
was a multilobulate Breast Imaging Reporting and Data System 
(BI-RADS) 5 lesion completely covering the left breast with 
axillary lymphadenopathy (Figure 2). 

Figure 2. On magnetic resonance imaging, there was a solid mass completely 
covering the left breast with axillary lymphadenopathy (yellow arrows show the 
tumoral mass, and the yellow asterisk indicates the axillary lymphadenopathy).

fact that toilet mastectomy is needed in almost 4% of breast 
cancer patients in developing countries because of the symp-
toms caused by advanced breast cancer due to the delay in the 
initial diagnosis (9). In the last 20 years, with promising results 
for the survival of patients who underwent surgery for the 
primary tumour in stage IV breast cancer, this traditional 
approach has been questioned and changed gradually. To the 
"American College of Surgeons National Cancer Database", 
between 1990 and 1993, 57.2% of the 16.023 metastatic breast 
cancer patients underwent surgical treatment for the primary 
tumour, and the 3-year survival was found to be 24.9%, regard-
less of surgical margins. The survival rate was 26.9% in those 
who underwent partial mastectomy with negative surgical 
margins, while the survival rate was 31.9% in those who under-
went total mastectomy (10). In a retrospective study conducted 
by Fields et al., the effect of surgery on long-term survival in the 
treatment of 409 patients diagnosed with Stage IV breast cancer 
was examined, and no statistically significant difference was 
found in the effect of surgery on progression-free survival. 
However, in the multivariate analysis, survival was found to be 
longer in the surgical group compared to the non-surgical group 
(31.9 months and 15.4 months, respectively) (11). Some 
evidence suggests that palliative mastectomy may prolong life, 
but this is inconclusive (12). Conversely, there is evidence to 
suggest that palliative toilet mastectomy should be replaced by 
combined chemotherapy and radiotherapy, limiting the surgical 
procedure to cases in which a negative margin can be saved. 
Still, these are also inconclusive (13).

CONCLUSION
Toilet mastectomy or salvage mastectomy is a surgical method 
that should always be considered in advanced breast cancer 
cases with skin involvement (infection and/or bleeding). 
Although there is not enough data on its effect on survival, it 
remains a method accepted by patients and surgeons due to the 
reduction of tumour size, easier tumour control and positive 
cosmetic results.

Informed Consent: 
The patient’s rights were protected, and written informed 
consent was obtained from the patient before the procedures 
according to the Helsinki Declaration. 
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The authors have no conflict of interest to declare. 
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ABSTRACT
Treatment options in metastatic breast cancer are limited, and the general approach is treatment 
with systemic chemotherapy. However, today, the survival of patients with advanced-stage breast 
cancer can be extended with targeted therapies. Surgical treatment of the primary tumour called 
toilet mastectomy is inevitable in cases of bleeding, infection, and advanced breast cancer with 
skin involvement. This case report is aimed to present the diagnosis and treatment process of a 
patient with advanced breast cancer who underwent toilet mastectomy. 
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In positron emission tomography / computed tomography 
(PET/CT), there were multiple lymph nodes in both axillary 
regions, with the primary focus covering the left breast 
completely. In addition, many metastatic lymph nodes in the 
mediastinal and abdominal cavity and multiple metastatic foci 
in the liver were observed (Figures 3 and 4). 

Figures 3 and 4. Yellow asterisks indicated multiple liver metastatic foci on 
PET/CT scan.

Trucut biopsy material taken from the mass was compatible 
with carcinoma infiltration. Toilet mastectomy was performed 
because the patient had ulceration, pain, discharge or bleeding 
lesion on the breast skin. The patient was followed up in the 
service, and oral feeding was regained at the postoperative 6th 
hour. The patient was discharged on the 5th postoperative day 
without complications.

On pathological examination of mastectomy material, the speci-
men was consistent with invasive breast carcinoma (NOS=not 
otherwise specified) with a diameter of 120 mm, including 
diffuse necrosis and perineural and lymphovascular invasion. 
Oestrogen receptors, progesterone receptors and CERBB2 
receptors are negative in immunohistochemical evaluation. 
Ki-67 proliferation index of the tumour was over 90%. Accord-
ing to the Modified Scarff Bloom Richardson Grading System, 
the cancer is eligible for a poorly differentiated high-grade 
tumour with a score of 8 (tubule formation=2, nuclear pleomor-
phism=3, mitotic figures=3).

Due to pathological evaluation and tumour staging with 
PET-CT, adjuvant chemotherapy was started. On a PET-CT scan 
taken after 6 courses of adjuvant chemotherapy, in the left breast 
operation site, a new tumoral lesion (SUDmax=3.2) adjacent to 
the pectoral muscle, multiple lymph nodes with increased 
metabolism in the left axillary region (SUDmax=16) and 
metastatic lesions with growing size and increased metabolism 
in both lobes of the liver (SUDmax=15.6) were detected 
(progressive disease). The patient is in the 8th month postopera-
tively and is currently being followed up with carboplatin 
therapy.

DISCUSSION
Breast cancer is a severe health problem worldwide due to the 
high estimated number of new cases and deaths. In the light of 
the Globocan 2020 report, 24.175 new breast cancer cases were 
seen in Turkey. In addition, the same report showed that 7.161 
people died from breast cancer in Turkey (1). Although the 
incidence of breast cancer is increasing in Turkey, most patients 
are diagnosed at advanced stages. In the study of Ozmen et al., 
which included 20.000 breast cancer patients, most patients 
were identified as Stage II with 48.3%, while Stage IV was 
detected in 4% (5). 

The critical measurement methods for effective cancer 
treatment, regardless of cancer type, are the 5- and 10-year 
survival rates. In developed countries, 5- and 10-year survival 
rates for breast cancer are given as 91% and 84% (6). Although 
the biological behaviour of breast cancer is better than other 
organ cancers, the 5-year survival rate in the case of distant 
metastasis falls below 30% (7). 

The traditional approach is a systemic treatment in patients with 
Stage IV breast cancer at the time of diagnosis, and surgery has 
a minimal place in the treatment. Surgery is often performed in 
uncontrolled local disease, symptomatic cases such as bleeding, 
ulceration, and infection, and only for palliative purposes and is 
called “toilet mastectomy or salvage mastectomy” (8). It is a 
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Surgery Clinic of Erzurum Regional Training and Research 
Hospital, Erzurum, Turkey, with complaints of pain and swell-
ing in the left breast for 15 months in November 2021. There 
was no obvious pathology in the ultrasonography (USG) taken 
at the beginning of her last pregnancy in an external centre. Her 
complaints have increased in the previous four months. The 
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relative had a history of breast cancer, gave birth 3 months ago 
and was in the breastfeeding period. Her ECOG (Eastern Coop-
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observed that there was a tumoral mass of approximately 
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No pathology was found in the laboratory, except for CA 15-3 
elevation (56 U/ml [normal range: 0-30 U/ml]). In the breast 
USG, there was a solid lesion with the dimensions of 
150*100*50 mm, completely covering the left breast, with left 
axillary conglomerated lymphadenopathy 70 mm in diameter. 
In the magnetic resonance imaging (MRI) of the breast, there 
was a multilobulate Breast Imaging Reporting and Data System 
(BI-RADS) 5 lesion completely covering the left breast with 
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Figure 2. On magnetic resonance imaging, there was a solid mass completely 
covering the left breast with axillary lymphadenopathy (yellow arrows show the 
tumoral mass, and the yellow asterisk indicates the axillary lymphadenopathy).
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fact that toilet mastectomy is needed in almost 4% of breast 
cancer patients in developing countries because of the symp-
toms caused by advanced breast cancer due to the delay in the 
initial diagnosis (9). In the last 20 years, with promising results 
for the survival of patients who underwent surgery for the 
primary tumour in stage IV breast cancer, this traditional 
approach has been questioned and changed gradually. To the 
"American College of Surgeons National Cancer Database", 
between 1990 and 1993, 57.2% of the 16.023 metastatic breast 
cancer patients underwent surgical treatment for the primary 
tumour, and the 3-year survival was found to be 24.9%, regard-
less of surgical margins. The survival rate was 26.9% in those 
who underwent partial mastectomy with negative surgical 
margins, while the survival rate was 31.9% in those who under-
went total mastectomy (10). In a retrospective study conducted 
by Fields et al., the effect of surgery on long-term survival in the 
treatment of 409 patients diagnosed with Stage IV breast cancer 
was examined, and no statistically significant difference was 
found in the effect of surgery on progression-free survival. 
However, in the multivariate analysis, survival was found to be 
longer in the surgical group compared to the non-surgical group 
(31.9 months and 15.4 months, respectively) (11). Some 
evidence suggests that palliative mastectomy may prolong life, 
but this is inconclusive (12). Conversely, there is evidence to 
suggest that palliative toilet mastectomy should be replaced by 
combined chemotherapy and radiotherapy, limiting the surgical 
procedure to cases in which a negative margin can be saved. 
Still, these are also inconclusive (13).

CONCLUSION
Toilet mastectomy or salvage mastectomy is a surgical method 
that should always be considered in advanced breast cancer 
cases with skin involvement (infection and/or bleeding). 
Although there is not enough data on its effect on survival, it 
remains a method accepted by patients and surgeons due to the 
reduction of tumour size, easier tumour control and positive 
cosmetic results.
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The patient’s rights were protected, and written informed 
consent was obtained from the patient before the procedures 
according to the Helsinki Declaration. 
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J|U�OPHNWHGLU��.HPLN��SDQNUHDV��EH\LQ�JLEL�GL÷HU�RUJDQODUGD�GDKD�D]�VÕNOÕNOD�J|U�OPHNOH�ELUOLNWH�

<):<1̪5)
hONHPL]GH�NLVW�KLGDWLN�KDVWDOÕ÷Õ�VÕN�J|U�OPHNWHGLU��øQVDQD�EXODú�
VÕNOÕNOD�VRQ�NRQDN�RODQ�HQIHNWH�N|SHN��NXUW��oDNDO��WLONL�JLEL�HW�
\L\HQ� KD\YDQODUÕQ� GÕúNÕVÕ� LOH� DWÕODQ� \XPXUWDODUÕQ� DUD� NRQDN�
WDUDIÕQGDQ� DOÕQPDODUÕ� LOH� ROXU� �����<XPXUWDODU�PLGH� DVLGLWHVLQL�
JHoHU�YH�GXRGHQXPGD�DONDOL�RUWDPGD�SDQNUHDWLN�VÕYÕODUÕQ�HWNLVL�
\OH�SDUoDODQÕU�� VHUEHVW�KDOH�JHoHQ�RQNRVIHU�EDUVDN�PXNR]DVÕQÕ�
GHOLS�KHPDWRMHQ�\ROOD�NDUDFL÷HU�YH�DNFL÷HU�EDúWD�ROPDN��]HUH�
oHúLWOL�RUJDQODUD�JLGHU��.LVW�KLGDWLN�NDUDFL÷HU�YH�E|EUHNWH�VÕNOÕN�
OD� SULPHU� RODUDN� \HUOHúLUNHQ� GL÷HU� RUJDQODUGD� SULPHU� YH\D�
VHNRQGHU�RODELOPHNWHGLU������
.LVW�KLGDWLN�KDVWDOÕ÷Õ�NLVWOHULQ�\HUOHúWL÷L�E|OJH\H�YH�ROXúWXUGXN�
ODUÕ�EDVÕ�HWNLVLQH�ED÷OÕ�RODUDN�oHúLWOL�NOLQLN�EXOJXODU�LOH�NHQGLQL�
J|VWHULU�� .DUDFL÷HU� WXWXOXPXQGD� D÷UÕ�� EXODQWÕ�� NXVPD�� NLVW�
LoHUL÷LQLQ�ELOL\HU�VLVWHPH�DoÕOPDVÕ�VRQXFX�REVWU�NVL\RQ��VDUÕOÕN�
J|U�OHELOLU��.LVW�LoHULVLQH�EDNWHUL�JLUPHVL�SL\RMHQLN�DEVH�ROXúX�
PXQD�� DNFL÷HUGHNL� NLVW� LoHUL÷LQLQ� LVH� U�SW�UH� RODUDN� EURQúODUD�
G|N�OPHVL� PLNURRUJDQL]PDODUOD� HQIHNVL\RQD� ]HPLQ� KD]ÕUOD\�
DELOLU��.LVW�U�SW�U��SDUD]LW�DQWLMHQOHULQH�NDUúÕ�DQDILODNWLN�UHDNVL�
\RQODUD� QHGHQ� RODELOPHNWHGLU� ������� +DVWDODUGD� L]ROH� E|EUHN�
WXWXOXPX�QDGLUGLU��%HQFKHNURXQ�YH�DUNDGDúODUÕ�����\ÕO�ER\XQFD�
WHGDYL�HGLOHQ����UHQDO�NLVW�KLGDWLN�ROJXVXQX�GH÷HUOHQGLUGLNOHUL�
oDOÕúPDODUÕQGD� KDVWDODUÕQ� ���¶LQGH� \DQ� D÷UÕVÕ�� ���¶�QGH�
KHPDW�UL�VDSWDPÕúODUGÕU������.D\D�YH�DUNDGDúODUÕ�����L]ROH�UHQDO�
YH� UHWURSHULWRQHDO� NLVW� KLGDWLN� ROJXVXQX� GH÷HUOHQGLUGLNOHUL�
oDOÕúPDODUÕQGD� KDVWDODUÕQ� E�\�N� ELU� E|O�P�QGH� IODQN� E|OJH�
VLQGH�NLWOH�YH�\DQ�D÷UÕVÕ�VDSWDPÕúODU��\DSWÕNODUÕ�LQFHOHPHOHUGH���
KDVWDGD�HR]LQRILOL�VDSWDPÕúODU�����KDVWDGD�GD�VHURORML�VRQXFXQX�
SR]LWLI� EXOPXúODUGÕU� ������ +DVWDPÕ]ÕQ� GD� KDVWDQH\H� EDúYXUX�
VHEHEL� VRO� \DQ� D÷UÕVÕ� LGL�� %|EUHNWH� \HU� NDSOD\DQ� NLWOH�
VDSWDQGÕ÷ÕQGD� UHQDO� NLVW� KLGDWL÷LQ� GL÷HU� KDVWDOÕNODUGDQ� D\ÕUÕFÕ�
WDQÕVÕQÕ� \DSPDN� ]RU� RODELOLU�� $QFDN� NLVWLQ� \DYDú� E�\�PHVL��
UDG\RORMLN�RODUDN�NDUDNWHULVWLN�J|U�QW�V��ROPDVÕ��VHURORMLN�WHVW�
VRQXoODUÕ�NOLQLV\HQLQ�WDQÕ\D�XODúPDVÕQGD�\DUGÕPFÕ�RODELOPHNWH�
GLU������

6HURORMLN� WHVWOHULQ� SR]LWLIOL÷L� WDQÕ\Õ� GR÷UXODUNHQ� QHJDWLIOL÷L�
KDVWDOÕ÷Õ� HNDUWH� HWWLUPH]� ������ 3ULPHU� E|EUHN� NLVW� KLGDWL÷LQGH�
VHURORMLN�WHVWOHU�SUHRSHUDWLI�WDQÕGD�GH÷HUOLGLU��2OJXODUÕQ�\DNODúÕN�
���¶VLQGH� HR]LQRILOL� J|U�O�U� ������ 8OWUDVRQRJUDIL� NLVWOHULQ�
VD\ÕVÕQÕ�� \HUOHúLPLQL�� ER\XWODUÕQÕ� YH� FDQOÕOÕ÷ÕQÕ� WDQÕPODPDGD�
DOWÕQ� VWDQGDUWWÕU�� .DOS�� YHUWHEUD� JLEL� oHYUH� GRNX� LOLúNLVL� RODQ�
ROJXODUGD� YH\D� KDVWDGD� NRPSOLNDV\RQ� JHOLúPHVL� KDOLQGH�
%LOJLVD\DUOÕ� WRPRJUDIL� �%7�� YH� PDQ\HWLN� UH]RQDQV� �05��
J|U�QW�OHPH� \|QWHPOHULQGHQ� GH� ID\GDODQÕOPDNWDGÕU�� 6RQ�
]DPDQODUGD� %7� YH� 05� J|U�QW�OHPH� \|QWHPOHULQLQ� VÕN�
NXOODQÕPÕ� LQVLGHQWDO� RODUDN� E|EUHN� W�P|U�� VDSWDQPD� RUDQÕQÕ�
DUWÕUPDNWDGÕU�� 7RPRJUDILGH� VDSWDQDQ� PDOLJQ� NLVWLN� NLWOHOHULQ�
EHQLJQ�RODQODUGDQ�D\ÕUÕPÕQÕQ�\DSÕOPDVÕ�JHUHNOLGLU�������%RVQLDN�
E|EUHN� NLVWL� VÕQÕIODQGÕUPDVÕ�� E|EUHN� NLVWOHULQLQ� NRPSOHNV�
\DSÕVÕQÕ�D\ÕUW�HWPHGH�\D\JÕQ�RODUDN�NXOODQÕODQ�ELU�\|QWHPGLU��%X�
VÕQÕIODQGÕUPDQÕQ�WHPHO�DPDFÕ�PDOLJQLWH�ú�SKHOL�KDVWDODUÕQ�HUNHQ�
WDQÕVÕQÕ� VD÷OD\DUDN� WHGDYLOHULQLQ� \DSÕODELOPHVLGLU� YH� 7LS� ��
NLVWOHUGH�WHGDYL�FHUUDKLGLU�������2OJXPX]GD�VDSWDQDQ�NLVWLQ�WLS���
%RVQLDN�NLVW� RODUDN�\RUXPODQPDVÕ� VRQXFX�KDVWD\D�QHIUHNWRPL�
X\JXODQPÕúWÕU�� 2SHUDV\RQ� |QFHVL� WDQÕ� DODPD\DQ� NLVW� KLGDWLN�
KDVWDOÕ÷ÕQÕQ�NHVLQ�WDQÕVÕ�LVH�HR]LQRILOL�J|U�OPH\HQ��VHURORMLN�WHVW�
VRQXFX�QHJDWLI�RODQ�ROJXPX]GD�ROGX÷X�JLEL�DQFDN�KLVWRSDWRORMLN�

LQFHOHPH�LOH�NRQXODELOLU�������5HQDO�NLVW�KLGDWLN�WHGDYLVLQGH�HQ�
HWNLOL� \RO� NLVWLQ� FHUUDKL� RODUDN� oÕNDUÕOPDVÕGÕU�� .LVWLQ� E|EUHN�
SDUDQNLPLQH� \D\ÕOÕP�G�]H\LQH� J|UH� FHUUDKL� ER\XW� GH÷LúNHQOLN�
J|VWHUHELOPHNOH�ELUOLNWH�P�PN�Q�ROGX÷XQFD�SDUDQNLPLQ�NRUXQ�
PDVÕ� LoLQ� oDED� J|VWHULOPHOLGLU�� %HOOL� GXUXPODUGD� NXOODQÕODQ�
SHUN�WDQ�LQFH�L÷QH�DVSLUDV\RQ�\|QWHPL�LVH�SDUDQNLPLQ�VÕNOÕNOD�
NRUXQGX÷X� ELU� X\JXODPD� ROPDNOD� ELUOLNWH�� NLVWLQ� \D\ÕOÕPÕ� YH�
DQDILODNWLN� úRN�JHOLúLPL� ULVNL�EX�\DNODúÕPÕQ�NÕVÕWOD\ÕFÕ�\|QOHUL�
DUDVÕQGD� VD\ÕODELOLU�� &HUUDKL� LúOHP� |QFHVLQGH� YH� VRQUDVÕQGD�
NLVWLQ�ER\XWXQXQ�N�o�OW�OPHVL�YH�\D\ÕOÕPÕQÕQ�|QOHQPHVL�DGÕQD�
PXWODND� PHGLNDO� WHGDYL� X\JXODQPDOÕGÕU� ������ .LVW� KLGDWLN�
KDVWDOÕ÷ÕQGDQ�NRUXQPD�HQ�D]�WHGDYLVL�NDGDU�|QHPOLGLU��.DVDSODU��
PH]EDKD� oDOÕúDQODUÕ�� oREDQODU� EDúWD�ROPDN��]HUH� W�P� LQVDQODU�
NLVW� KLGDWLN� KDVWDOÕ÷Õ� KDNNÕQGD� ELOJLOHQGLULOPHOLGLUOHU�� 7�P�
N|SHNOHUH�KDVWD�ROXS�ROPDPDODUÕQD�EDNÕOPDNVÕ]ÕQ�DQWLKHOPLQWLN�
LODoODU�X\JXODQPDOÕ�� KD\YDQ�NHVLP�\HUOHUL� YHWHULQHUOHU� WDUDIÕQ�
GDQ�NRQWURO�HGLOPHOLGLU��0H]EDKDODU�\HUOHúLP�\HUOHULQGHQ�X]D÷D�
\DSÕOPDOÕ�� LoHULVLQH� N|SHNOHULQ� JLULúL� HQJHOOHQPHOL�� N|SHNOHULQ�
EHVOHQPHVLQGH�oL÷�HW�YH�VDNDWDWWDQ�NDoÕQÕOPDOÕGÕU���������(QIHN�
WH� DWÕNODU� VRNDN� KD\YDQODUÕQD� \HGLULOPHPHOL�� |]HO� IÕUÕQODUGD�
\DNÕOPDOÕ�YH\D�GHULQ�oXNXUODUD�J|P�OPHOLGLU�
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5HQDO�.LVW�+LGDWLN�2OJX�6XQXPX

,VRODWHG�5HQDO�+\GDWLG�&\VW�&DVH�5HSRUW
'LDJQRVHG�$IWHU�1HSKUHFWRP\

OLGU
SUNUMU
'EWI�6ITSVX

L]ROH� UHQDO� WXWXOXP� oRN� QDGLU� ROXS� WH\LW� HGLOPLú� NLVW� KLGDWLN�
YDNDODUÕQÕQ������¶�Q��ROXúWXUPDNWDGÕU� �����5HQDO�NLVW� KLGDWLN�
ROJXODUÕQÕQ�������¶VLQGH�WRSOD\ÕFÕ�VLVWHPH�U�SW�U�YH�KLGDWLN�UL�
J|U�O�U�� 0DNURVNRELN� KLGDWLN�UL� KDULFLQGH� KDVWDODUÕQ� |]J�O�
ROPD\DQ�NOLQLN�\DNÕQPDODUÕQGDQ�GROD\Õ�UHQDO�NLVW�KLGDWLN�WDQÕVÕ�
DOPDODUÕ�J�oW�U��.LVWOHU�VÕNOÕNOD�UDVWODQWÕVDO�RODUDN�VDSWDQÕUNHQ��
ED]HQ� GH� KHPDW�UL� YH\D� ORPEHU� E|OJHGH� N�QW� D÷UÕ� LOH� JHOHQ�
KDVWDODUD� \DSÕODQ� LOHUL� WHWNLNOHUGH� WDQÕ� NRQXODELOLU� �������� %X�
\D]ÕGD�L]ROH�UHQDO�NLVW�KLGDWLN�VDSWDQPÕú�ELU�YDND�VXQXOPXúWXU�

74/=�;=6=5=
+LSRWLURLGL�GÕúÕQGD�ELOLQHQ�ELU�KDVWDOÕ÷Õ�EXOXQPD\DQ����\DúÕQGD�
NDGÕQ� KDVWD� \DNODúÕN� �� \ÕOGÕU� RODQ� VRO� \DQ� D÷UÕVÕ� úLND\HWL\OH�
KDVWDQHPL]H�\|QOHQGLULOPLúWLU��7LURLGHNWRPL�RSHUDV\RQX�GÕúÕQGD�
KHUKDQJL�ELU�FHUUDKL�JLULúLP��WDú��NXP�G|NPH�|\N�V��ROPD\DQ��
úLGGHWOL�VRO�\DQ�D÷UÕODUÕ�QHGHQL\OH�KD\DW�NDOLWHVL�FLGGL�GHUHFHGH�
ER]XODQ� KDVWDQÕQ� \DSÕODQ� VLVWHPLN�PXD\HQHVLQGH� GH� SDWRORMLN�
EXOJX\D� UDVWODQPDPÕúWÕU�� 7DP� LGUDU� WHWNLNL�� E|EUHN�NDUDFL÷HU�
IRQNVL\RQ�WHVWOHUL��WDP�NDQ�VD\ÕPÕ��DNXW�ID]�UHDNWDQODUÕ�QRUPDO�
VÕQÕUODU�LoHULVLQGH�RODQ�KDVWDQÕQ�XOWUDVRQRJUDILVLQGH�³VRO�E|EUHN�
�VW�SROGH�HN]RILWLN���[���PLOLPHWUH�ER\XWODUÕQGD�VROLG�ELOHúHQH�
VDKLS� VHSWDOÕ� NLVWLN� OH]\RQ¶¶� WHVSLW� HGLOPLúWLU��dHNLOHQ� GLQDPLN�
ELOJLVD\DUOÕ�WRPRJUDIL�WHWNLNL�LVH�³VRO�E|EUHN��VW�SROGH�HN]RILWLN�
XOWUDVRQRJUDILN�J|U�QW�OHPH�LOH�EHQ]HU�ER\XWODUGD��FLGDUÕ�NDOÕQ�
YH�\HU�\HU�QRG�OHU� WDU]GD�NDOVLILNDV\RQODU� LoHUHQ� W�P�ID]ODUGD�

L]R�KLSHUGHQV� ROXS� KHWHURMHQ�� EHOLUJLQ� NRQWUDVW� HQKDQVPDQÕ�
J|VWHUPH\HQ�NLWOH�OH]\RQX¶¶�úHNOLQGH�UDSRUODQPÕúWÕU��ùHNLO�����
$\ÕUÕFÕ� WDQÕGD�RQNRVLWRP�YH�EHQLJQ�NLWOHOHULQ�DNÕOGD� WXWXOPDVÕ�
|QHULOHQ�DQFDN�EXOJXODUÕQ�%RVQLDN�WLS���NRPSOLNH�NLVW�DoÕVÕQGDQ�
\�NVHN�GHUHFHGH�DQODPOÕ�ROGX÷X�EHOLUWLOHQ�UDSRU�GR÷UXOWXVXQGD�
hURORML�.OLQL÷L�WDUDIÕQGDQ�PDOLJQLWH�ULVNLQGHQ�|W�U��KDVWD\D�VRO�
UDGLNDO� QHIUHNWRPL� RSHUDV\RQX� \DSÕOPÕúWÕU��.RQWURO� DPDoOÕ� ���
J�Q� VRQUD�hURORML� 3ROLNOLQL÷LQH� EDúYXUDQ� KDVWDQÕQ� QHIUHNWRPL�
PDWHU\DOL�KLVWRSDWRORML�VRQXFX�³KLGDWLN�NLVW�LOH�X\XPOX�KLVWRSD�
WRORMLN�EXOJXODU¶¶�RODUDN�UDSRUODQPÕúWÕU�

%X� VRQXoOD� SROLNOLQL÷LPL]H� \|QOHQGLULOHQ� KDVWDQÕQ� |\N�V��
GHWD\OÕ� ELU� ELoLPGH� VRUJXODQGÕ÷ÕQGD� VRQ� ��� \ÕO� ER\XQFD� QHUH��
GH\VH�KHU�\ÕO�RUWDODPD����D\�VHUDGD�oDOÕúWÕ÷Õ��DODQGDQ�YH�VHUDGDQ�
VHE]H� W�NHWWL÷L��R�E|OJHGH�RWoXO�KD\YDQ�NHVLPLQLQ� VÕN�ROGX÷X��
D\UÕFD�HWUDIWD�GD�oRN�VD\ÕGD�VRNDN�N|SH÷LQLQ�EXOXQGX÷X�|÷UHQLO�
GL��2ODVÕ�GL÷HU�RUJDQ� WXWXOXPODUÕ�DoÕVÕQGDQ�KDVWD� WHWNLN�HGLOGL��
EDúND�ELU�RUJDQ�WXWXOXPX�VDSWDQPDGÕ��6HURORMLN�RODUDN�(��JUDQX�
ORVXV� ,J*� WHWNLNL� QHJDWLI� VRQXoODQGÕ�� ø]ROH� UHQDO� KLGDWLN� NLVW�
WDQÕVÕ�NRQDQ�KDVWD\D�RUDO�DOEHQGD]RO�����PJ�WDEOHW���[��GR]XQ�
GD� YHULOGL�� 7DNLSOHULQGH� LODo� \DQ� HWNLVL� JHOLúPH\HQ� KDVWDQÕQ�
WHGDYL� VRQUDVÕ� XOWUDVRQRJUDIL� LOH� RUJDQ� WDUDPDODUÕ� WHNUDUODQGÕ��
+LGDWLN�NLVW�LOH�LOLúNLOL�OH]\RQD�UDVWODQPDGÕ��+HUKDQJL�ELU�\DNÕQ�
PDVÕ�ROPD\DQ�KDVWD\D��KDVWDOÕ÷Õ�LOH�LOJLOL�EXODú�\ROODUÕ�YH�NRUXQ�
PD�\|QWHPOHUL�NRQXVXQGD�ELOJLOHQGLUPH�\DSÕOGÕ��
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.LVW�KLGDWLN�KDVWDOÕ÷Õ�(FKLQRFRFFXV�JUDQXORVXV¶XQ�QHGHQ�ROGX÷X��KD\YDQODUGD�YHULPL�G�ú�UHQ��
HNRQRPL\L� ROXPVX]� \|QGH� HWNLOH\HQ� YH� LQVDQODUGD� |QHPOL� VD÷OÕN� VRUXQODUÕQD� QHGHQ� RODQ� ELU�
]RRQR]GXU�� (�� JUDQXORVXV� NLVWOHUL� oHúLWOL� RUJDQODUÕ� WXWDELOLU� DQFDN� L]ROH� E|EUHN� NLVW� KLGDWLN�
KDVWDOÕ÷Õ�QDGLUHQ�J|U�O�U��7�P�YDNDODUÕQ�\DNODúÕN������
�Q��ROXúWXUPDNWDGÕU��%X�\D]ÕGD�PDOLJ�
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WDQÕVÕ�NRQDQ�KDVWD\D�RUDO�DOEHQGD]RO�����PJ�WDEOHW���[��GR]XQ�
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WDQÕVÕQÕ� \DSPDN� ]RU� RODELOLU�� $QFDN� NLVWLQ� \DYDú� E�\�PHVL��
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VD\ÕVÕQÕ�� \HUOHúLPLQL�� ER\XWODUÕQÕ� YH� FDQOÕOÕ÷ÕQÕ� WDQÕPODPDGD�
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ROJXODUGD� YH\D� KDVWDGD� NRPSOLNDV\RQ� JHOLúPHVL� KDOLQGH�
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PXWODND� PHGLNDO� WHGDYL� X\JXODQPDOÕGÕU� ������ .LVW� KLGDWLN�
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LODoODU�X\JXODQPDOÕ�� KD\YDQ�NHVLP�\HUOHUL� YHWHULQHUOHU� WDUDIÕQ�
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L]ROH� UHQDO� WXWXOXP� oRN� QDGLU� ROXS� WH\LW� HGLOPLú� NLVW� KLGDWLN�
YDNDODUÕQÕQ������¶�Q��ROXúWXUPDNWDGÕU� �����5HQDO�NLVW� KLGDWLN�
ROJXODUÕQÕQ�������¶VLQGH�WRSOD\ÕFÕ�VLVWHPH�U�SW�U�YH�KLGDWLN�UL�
J|U�O�U�� 0DNURVNRELN� KLGDWLN�UL� KDULFLQGH� KDVWDODUÕQ� |]J�O�
ROPD\DQ�NOLQLN�\DNÕQPDODUÕQGDQ�GROD\Õ�UHQDO�NLVW�KLGDWLN�WDQÕVÕ�
DOPDODUÕ�J�oW�U��.LVWOHU�VÕNOÕNOD�UDVWODQWÕVDO�RODUDN�VDSWDQÕUNHQ��
ED]HQ� GH� KHPDW�UL� YH\D� ORPEHU� E|OJHGH� N�QW� D÷UÕ� LOH� JHOHQ�
KDVWDODUD� \DSÕODQ� LOHUL� WHWNLNOHUGH� WDQÕ� NRQXODELOLU� �������� %X�
\D]ÕGD�L]ROH�UHQDO�NLVW�KLGDWLN�VDSWDQPÕú�ELU�YDND�VXQXOPXúWXU�
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+LSRWLURLGL�GÕúÕQGD�ELOLQHQ�ELU�KDVWDOÕ÷Õ�EXOXQPD\DQ����\DúÕQGD�
NDGÕQ� KDVWD� \DNODúÕN� �� \ÕOGÕU� RODQ� VRO� \DQ� D÷UÕVÕ� úLND\HWL\OH�
KDVWDQHPL]H�\|QOHQGLULOPLúWLU��7LURLGHNWRPL�RSHUDV\RQX�GÕúÕQGD�
KHUKDQJL�ELU�FHUUDKL�JLULúLP��WDú��NXP�G|NPH�|\N�V��ROPD\DQ��
úLGGHWOL�VRO�\DQ�D÷UÕODUÕ�QHGHQL\OH�KD\DW�NDOLWHVL�FLGGL�GHUHFHGH�
ER]XODQ� KDVWDQÕQ� \DSÕODQ� VLVWHPLN�PXD\HQHVLQGH� GH� SDWRORMLN�
EXOJX\D� UDVWODQPDPÕúWÕU�� 7DP� LGUDU� WHWNLNL�� E|EUHN�NDUDFL÷HU�
IRQNVL\RQ�WHVWOHUL��WDP�NDQ�VD\ÕPÕ��DNXW�ID]�UHDNWDQODUÕ�QRUPDO�
VÕQÕUODU�LoHULVLQGH�RODQ�KDVWDQÕQ�XOWUDVRQRJUDILVLQGH�³VRO�E|EUHN�
�VW�SROGH�HN]RILWLN���[���PLOLPHWUH�ER\XWODUÕQGD�VROLG�ELOHúHQH�
VDKLS� VHSWDOÕ� NLVWLN� OH]\RQ¶¶� WHVSLW� HGLOPLúWLU��dHNLOHQ� GLQDPLN�
ELOJLVD\DUOÕ�WRPRJUDIL�WHWNLNL�LVH�³VRO�E|EUHN��VW�SROGH�HN]RILWLN�
XOWUDVRQRJUDILN�J|U�QW�OHPH�LOH�EHQ]HU�ER\XWODUGD��FLGDUÕ�NDOÕQ�
YH�\HU�\HU�QRG�OHU� WDU]GD�NDOVLILNDV\RQODU� LoHUHQ� W�P�ID]ODUGD�

L]R�KLSHUGHQV� ROXS� KHWHURMHQ�� EHOLUJLQ� NRQWUDVW� HQKDQVPDQÕ�
J|VWHUPH\HQ�NLWOH�OH]\RQX¶¶�úHNOLQGH�UDSRUODQPÕúWÕU��ùHNLO�����
$\ÕUÕFÕ� WDQÕGD�RQNRVLWRP�YH�EHQLJQ�NLWOHOHULQ�DNÕOGD� WXWXOPDVÕ�
|QHULOHQ�DQFDN�EXOJXODUÕQ�%RVQLDN�WLS���NRPSOLNH�NLVW�DoÕVÕQGDQ�
\�NVHN�GHUHFHGH�DQODPOÕ�ROGX÷X�EHOLUWLOHQ�UDSRU�GR÷UXOWXVXQGD�
hURORML�.OLQL÷L�WDUDIÕQGDQ�PDOLJQLWH�ULVNLQGHQ�|W�U��KDVWD\D�VRO�
UDGLNDO� QHIUHNWRPL� RSHUDV\RQX� \DSÕOPÕúWÕU��.RQWURO� DPDoOÕ� ���
J�Q� VRQUD�hURORML� 3ROLNOLQL÷LQH� EDúYXUDQ� KDVWDQÕQ� QHIUHNWRPL�
PDWHU\DOL�KLVWRSDWRORML�VRQXFX�³KLGDWLN�NLVW�LOH�X\XPOX�KLVWRSD�
WRORMLN�EXOJXODU¶¶�RODUDN�UDSRUODQPÕúWÕU�

%X� VRQXoOD� SROLNOLQL÷LPL]H� \|QOHQGLULOHQ� KDVWDQÕQ� |\N�V��
GHWD\OÕ� ELU� ELoLPGH� VRUJXODQGÕ÷ÕQGD� VRQ� ��� \ÕO� ER\XQFD� QHUH��
GH\VH�KHU�\ÕO�RUWDODPD����D\�VHUDGD�oDOÕúWÕ÷Õ��DODQGDQ�YH�VHUDGDQ�
VHE]H� W�NHWWL÷L��R�E|OJHGH�RWoXO�KD\YDQ�NHVLPLQLQ� VÕN�ROGX÷X��
D\UÕFD�HWUDIWD�GD�oRN�VD\ÕGD�VRNDN�N|SH÷LQLQ�EXOXQGX÷X�|÷UHQLO�
GL��2ODVÕ�GL÷HU�RUJDQ� WXWXOXPODUÕ�DoÕVÕQGDQ�KDVWD� WHWNLN�HGLOGL��
EDúND�ELU�RUJDQ�WXWXOXPX�VDSWDQPDGÕ��6HURORMLN�RODUDN�(��JUDQX�
ORVXV� ,J*� WHWNLNL� QHJDWLI� VRQXoODQGÕ�� ø]ROH� UHQDO� KLGDWLN� NLVW�
WDQÕVÕ�NRQDQ�KDVWD\D�RUDO�DOEHQGD]RO�����PJ�WDEOHW���[��GR]XQ�
GD� YHULOGL�� 7DNLSOHULQGH� LODo� \DQ� HWNLVL� JHOLúPH\HQ� KDVWDQÕQ�
WHGDYL� VRQUDVÕ� XOWUDVRQRJUDIL� LOH� RUJDQ� WDUDPDODUÕ� WHNUDUODQGÕ��
+LGDWLN�NLVW�LOH�LOLúNLOL�OH]\RQD�UDVWODQPDGÕ��+HUKDQJL�ELU�\DNÕQ�
PDVÕ�ROPD\DQ�KDVWD\D��KDVWDOÕ÷Õ�LOH�LOJLOL�EXODú�\ROODUÕ�YH�NRUXQ�
PD�\|QWHPOHUL�NRQXVXQGD�ELOJLOHQGLUPH�\DSÕOGÕ��
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KHDOWK� VLJQLILFDQFH� RI� K\GDWLGRVLV�� 9HW0HG,QW��
������������������

�.LQJ�&+��)DLUOH\�-.��&HVWRGHV��7DSHZRUPV���,Q��
0DQGHO�*/��%HQQHWW�-(��'ROLQ�5��HGV���3ULQFLSOHV�
DQG� 3UDFWLFH� RI� ,QIHFWLRQV� 'LVHDVHV�� �WK� HGLWLRQ��
3KLODGHOSKLD��(OVHYHU�&KXUFKLOO�/LYLQVWRQH�������
��������

6D\HN�,��7LUQDNVL]�0%��'RJDQ�5��&\VWLF�K\GDWLG�
GLVHDVH��FXUUHQW�WUHQGV�LQ�GLDJQRVLV�DQG
PDQDJHPHQW��6XUJ7RGD\���������������������

%HQFKHNURXQ�$��/DFKNDU�$��6RXPDQD�$��)DLN�0��
%HODKQHFK�=��+\GDWLG�F\VW�RI�WKH�NLGQH\��5HSRUW�RI�
���FDVHV��������������������

.D\D�.���*|NoH�*��.D\D�6���.ÕOÕoDUVODQ�+��$\DQ�6��
*�OWHNLQ� (<�� ,VRODWHG� UHQDO� DQG� UHWURSHULWRQHDO�
K\GDWLG� F\VWV�� D� UHSRUW� RI� ��� FDVHV� ������ ����
���±��

4DGUL�6��6KHUZDQL�5.��$KPHG�0��,VRODWHG�F\VWLF�
HFKLQRFRFFRVLV�RI�NLGQH\�EXUOHVTXLQJ�DV�UHQDO�FHOO�
FDUFLQRPD��D�GLDJQRVWLF�SLWIDOO��$QQDOV�RI�3DUDVL�
WRORJ\���������������±���

'HQL]�1&��<ÕOGÕ]�1��*RNFH�ø��$OWXQWDú�8��.HSHQN�
OL�(��7X÷WHSH�+��7DUFDQ�7��$Q�8QFRPPRQ�3UHVHQ�
WDWLRQ�RI�+\GDWLG�&\VWV��5HQDO�+\GDWLG�'LVHDVH�LQ�
7ZR�&KLOGUHQ��-�3HGLDWU�,QI����������������

*XSWD�0��6LQJK�5��/HKO�66��,VRODWHG�UHQDO�K\GDWLG�
F\VW�LQ�D�GLDEHWLF�SRVWPHQRSDXVDO�IHPDOH��-RXUQDO�
RI�0LG�/LIH�+HDOWK���������������±��

+DQ�++��&KRL�.+��2K�<7��<DQJ�6&��+DQ�:.��
'LIIHUHQWLDO� GLDJQRVLV� RI� FRPSOH[� UHQDO� F\VWV�
EDVHG�RQ�OHVLRQ�VL]H�DORQJ�ZLWK�WKH�%RVQLDN�UHQDO�
F\VW�FODVVLILFDWLRQ��<RQVHL�0HG�-�����������������

%DODML�$5� �� 3UDNDVK� -96�� 'DUOLQJWRQ� '�� &\VWLF�
UHQDO�RQFRF\WRP�D�PLPLFNLQJ� UHQDO�FHOO� FDUFLQR�
PD��������������������

$JJDUZDO�6��%DQVDO�$��/DSDURVFRSLF�0DQDJHPHQW�
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+DVKLPRWR�WLURLGLWL�YH�*UDYHV�KDVWDOÕNODUÕ��VÕUDVÕ\OD�KLSRWLURLGL�YH�KLSHUWLURLGL\H�\RO�DoDQ�YH�HQ�
\D\JÕQ�J|U�OHQ�RWRLPP�Q�WLURLG�KDVWDOÕNODUÕGÕU��6RQ�\ÕOODUGD�+DVKLPRWR�WLURLGLWLQGH�JOXWHQ�W�NHWL-
PLQGHQ�NDoÕQPDN��SRS�OHU�ELU� H÷LOLP�KDOLQH�JHOPLúWLU��*OXWHQVL]�GL\HWLQ�DQD� LONHVL�� LoHULVLQGH�
JOXWHQ�EXOXQDQ�EX÷GD\��DUSD��oDYGDU��\XODI�YH�EXQODUÕ�LoHUHQ�E�W�Q�\L\HFHN��LoHFHN��LODo�YH�EHVLQ�
WDNYL\HOHULQLQ�GL\HWWHQ�oÕNDUÕOPDVÕGÕU��$QFDN�JOXWHQVL]�GL\HW�DVOÕQGD�ELU�LQFH�ED÷ÕUVDN�HQWHURSDWLVL�
RODQ�o|O\DN�KDVWDOÕ÷Õ�LoLQ�PHYFXW�ELU�WHGDYL�úHNOLGLU��$\UÕFD�JOXWHQ�HOLPLQDV\RQXQGDQ�VRQUD�KDVWD-
ODU�� VHOHQ\XP�� L\RW�� PDJQH]\XP�� oLQNR� YH� EDNÕU� HNVLNOL÷L� DoÕVÕQGDQ� ULVN� DOWÕQGD� ROPDNWDGÕU��
%XQXQ� \DQÕQGD� JOXWHQVL]� GL\HWOHU�� V�UG�U�OPHVL� ]RU� YH� SDKDOÕ� GL\HWOHUGLU�� *OXWHQVL]� GL\HWLQ��
+DVKLPRWR�WLURLGLWL�JLEL�RWRLPP�Q�WLURLG�KDVWDOÕNODUÕQÕQ�LOHUOHPHVL�YH�SRWDQVL\HO�NRPSOLNDV\RQ-
ODUÕ�DoÕVÕQGDQ�ID\GD�VD÷OD\DELOHFH÷L�ELOGLULOPHNWHGLU��+DVKLPRWR�WLURLGLWL�KDVWDODUÕ�GH÷HUOHQGLULO-
LUNHQ�� PXWODND� HúOLN� HGHQ� o|O\DN� KDVWDOÕ÷ÕQÕQ� YDUOÕ÷Õ� GD� VRUJXODQPDOÕGÕU�� *OXWHQVL]� GL\HWLQ�
+DVKLPRWR�WLURLGLWL�KDVWDOÕ÷ÕQÕQ�\|QHWLPLQGH�NXOODQÕOPDVÕQD�GDLU�\DSÕODQ�oDOÕúPDODU�\HWHUVL]GLU�
YH�JOXWHQVL]�GL\HWLQ�+DVKLPRWR�WLURLGLWL�RODQ�KDVWDODUD�|QHULOPHVL�LoLQ�\HWHUOL�NDQÕW�EXOXQPDPDN-
WDGÕU�� %X� oDOÕúPDGD�� RWRLPP�Q� WLURLG� KDVWDOÕNODUÕQGDQ� +DVKLPRWR� WLURLGLWLQLQ� \|QHWLPLQGH�
JOXWHQVL]� GL\HW� X\JXODPDODUÕ� LOH� LOJLOL� \DSÕODQ� oDOÕúPDODUÕ� GHUOHPHN�� ELOLPVHO� DoÕGDQ� GH÷HU-
OHQGLUPHN�YH�OLWHUDW�UH�\HQL�ELOJLOHU�ND]DQGÕUPDN�DPDoODQPÕúWÕU�
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+DVKLPRWR
V�WK\URLGLWLV�DQG�*UDYHV
�GLVHDVH�DUH�WKH�PRVW�FRPPRQ�DXWRLPPXQH�WK\URLG�GLVHDVHV�
WKDW�FDXVH�K\SRWK\URLGLVP�DQG�K\SHUWK\URLGLVP��UHVSHFWLYHO\��,Q�UHFHQW�\HDUV��DYRLGLQJ�JOXWHQ�
FRQVXPSWLRQ�LQ�+DVKLPRWR
V�WK\URLGLWLV�KDV�EHFRPH�D�SRSXODU�WUHQG��7KH�PDLQ�SULQFLSOH�RI�WKH�
JOXWHQ�IUHH�GLHW� LV� WR�H[FOXGH�ZKHDW��EDUOH\��U\H��RDWV�DQG�DOO� IRRGV��EHYHUDJHV��PHGLFLQHV�DQG�
QXWULWLRQDO�VXSSOHPHQWV�FRQWDLQLQJ�JOXWHQ�IURP�WKH�GLHW��%XW�WKH�JOXWHQ�IUHH�GLHW�LV�DFWXDOO\�DQ�
H[LVWLQJ� IRUP�RI� WUHDWPHQW� IRU�FHOLDF�GLVHDVH��D� VPDOO� LQWHVWLQDO�HQWHURSDWK\�� ,Q�DGGLWLRQ��DIWHU�
JOXWHQ� HOLPLQDWLRQ�� SDWLHQWV� DUH� DW� ULVN� IRU� VHOHQLXP�� LRGLQH�� PDJQHVLXP�� ]LQF� DQG� FRSSHU�
GHILFLHQFLHV��,Q�DGGLWLRQ��JOXWHQ�IUHH�GLHWV�DUH�GLIILFXOW�DQG�H[SHQVLYH�WR�PDLQWDLQ��,W�LV�UHSRUWHG�
WKDW�D�JOXWHQ�IUHH�GLHW�PD\�SURYLGH�EHQHILWV�LQ�WHUPV�RI�SURJUHVVLRQ�DQG�SRWHQWLDO�FRPSOLFDWLRQV�
RI�DXWRLPPXQH�WK\URLG�GLVHDVHV�VXFK�DV�+DVKLPRWR
V�WK\URLGLWLV��:KHQ�HYDOXDWLQJ�SDWLHQWV�ZLWK�
+DVKLPRWR
V�WK\URLGLWLV��WKH�SUHVHQFH�RI�FRQFRPLWDQW�FHOLDF�GLVHDVH�VKRXOG�DOVR�EH�TXHVWLRQHG��
6WXGLHV�RQ�WKH�XVH�RI�D�JOXWHQ�IUHH�GLHW�LQ�WKH�PDQDJHPHQW�RI�+DVKLPRWR
V�WK\URLGLWLV�DUH�LQVXIIL-

*OXWHQ�� 2WRLPP�Q� 7LURLG� +DVWDOÕNODUÕ� YH� d|O\DN�
$UDVÕQGDNL�øOLúNL
*OXWHQ�SURWHLQOHUL�� EX÷GD\�XQODUÕQÕQ�SLúPH�NDOLWHVL��]HULQGHNL�
\�NVHN� HWNLOHULQGHQ� GROD\Õ� JÕGD� HQG�VWULVLQLQ� X]XQ� V�UHGLU�
LOJLVLQL�oHNPHNWHGLU� ������*OXWHQ��EX÷GD\ÕQ�GHSR�SURWHLQOHULQ-
GHQ� RODQ� SURODPLQ� YH� JOXWHOLQ� IUDNVL\RQODUÕQGDQ� ROXúPDNWDGÕU�
������ 3URODPLQOHU� VXGD� o|]�QPH]�� DQFDN� DONROGH� o|]�QHELO-
LUNHQ��JOXWHOLQOHU�KHP�VXGD��KHP�GH�DONROGH�o|]�QPH]OHU�������
*OLDGLQ� YH� JOXWHOLQ� WHULPOHUL� EX÷GD\ÕQ� SURODPLQ� YH� JOXWHOLQ�
IUDNVL\RQODUÕQÕ�DoÕNODUNHQ��VHFDOLQ��KRUGHLQ�YH�DYHQLQ�WHULPOHUL�
VÕUDVÕ\OD�oDYGDU��DUSD�YH�\XODIÕQ�SURODPLQ�IUDNVL\RQXQX�WDQÕPOD-
PDNWDGÕU� ������.RGHNV�$OLPHQWDULXV�� JOXWHQL� ³EX÷GD\�� oDYGDU��
DUSD��\XODI�YH\D�EXQODUÕQ�PHOH]�oHúLWOHULQGHQ�YH�EXQODUÕQ�W�UHY-
OHULQGHQ�HOGH�HGLOHQ��ED]Õ�NLúLOHULQ�LQWROHUDQVÕQÕQ�ROGX÷X�YH�VX�
LOH� ���� PRODU� 1D&O¶GH� o|]�QPH\HQ� ELU� SURWHLQ� IUDNVL\RQX´�
RODUDN� WDQÕPODPÕúWÕU� ������ 6RQXo� RODUDN� JOXWHQ� J�Q�P�]GH�
EX÷GD\�� oDYGDU�� DUSD� YH� ED]Õ� GXUXPODUGD� \XODIÕQ� SURODPLQ� YH�
JOXWHOLQ�IUDNVL\RQODUÕ�LoLQ�RUWDN�ELU�WHULP�RODUDN�NDEXO�HGLOPHN-
WHGLU��*OXWHQ� SURWHLQOHULQLQ� LoHUGL÷L� SUROLQ� YH� JOXWDPLQ� DPLQR�
DVLWOHUL� DoÕVÕQGDQ� ]HQJLQ� WHNUDUOD\DQ� GL]L� E|O�POHUL�� LQVDQ�
PLGH�ED÷ÕUVDN�HQ]LPOHUL�WDUDIÕQGDQ�WDPDPHQ�SDUoDODQDPDPDN-
WDGÕU��%X�GXUXP��LQFH�ED÷ÕUVDNWD�QLVSHWHQ�X]XQ�JOXWHQ�SHSWLWOHUL-
QLQ�PHYFXGL\HWL� LOH� VRQXoODQPDNWDGÕU��d|O\DNOÕ�KDVWDODUGD��EX�
W�U� JOXWHQ� SHSWLWOHUL� ELU� LQIODPDWXDU� UHDNVL\RQX� WHWLNOHPHNWH��
DQFDN� VD÷OÕNOÕ�ELUH\OHULQ�oR÷XQXQ� LQFH�ED÷ÕUVD÷ÕQGD�EXOXQPD-
ODUÕQÕQ�ROGXNoD�]DUDUVÕ]�ROGX÷X�G�ú�Q�OPHNWHGLU�������

d|O\DN�KDVWDOÕ÷Õ��JHQHWLN�RODUDN�GX\DUOÕ�ELUH\OHUGH� LQFH�ED÷ÕU-
VDNODUÕ�HWNLOH\HQ�YH�\DúDP�ER\X�V�UHQ��GL\DUH��PDODEVRUEVL\RQ�
VHQGURPX�YH�Y�FXW�D÷ÕUOÕ÷Õ�ND\EÕ�LOH�NDUDNWHUL]H�ELU�JDVWURLQWHV-
WLQDO� VLVWHP� KDVWDOÕ÷ÕGÕU�� %LUoRN� RWRLPP�Q� KDVWDOÕN�� o|O\DN�
KDVWDOÕ÷Õ� LOH� LOLúNLOHQGLULOPLúWLU�� d|O\DN� KDVWDODUÕQÕQ� \DNODúÕN�
���¶X��ELU�YH\D�GDKD�ID]OD�RWRLPP�Q�KDVWDOÕ÷D�VDKLSNHQ��JHQHO�
SRS�ODV\RQGD� RWRLPP�Q� KDVWDOÕN� SUHYDODQVÕ� ��� LOH� �� ����
DUDVÕQGD�GH÷LúPHNWHGLU� ������d|O\DNOD� HQ� oRN� LOLúNLVL� EXOXQDQ�
KDVWDOÕNODU��7LS��GL\DEHW�YH�2ø7+¶GÕU��2Q�VHNL]�\DúÕQ�DOWÕQGDNL�
2ø7+¶QD�VDKLS�ELUH\OHULQ������¶VÕQGD�o|O\DN�JHOLúLPL�J|U�OH-
ELOPHNWHGLU�������%X�QHGHQOH�2ø7+�WDNLELQGH��KDVWDODUÕQ�G�]HQOL�
VHURORMLN� WDUDPDVÕQÕQ� \DSÕOPDVÕ� |QHPOLGLU� ������ +HP� o|O\DN�
KDVWDODUÕQGDQ��KHP�GH�VD÷OÕNOÕ�NRQWUROOHUGHQ�DOÕQDQ�LQVDQ�EL\RS-
VL�HNVSODQWODUÕ\OD�\DSÕODQ�H[�YLYR�oDOÕúPDODUÕQÕQ�\DQÕQGD��FDFR���
K�FUH�GL]LOHUL�NXOODQÕODUDN�\DSÕODQ�LQ�YLWUR�oDOÕúPDODUGD��JOLDGLQH�
PDUX]� NDOPDQÕQ� ED÷ÕUVDN� HSLWHO� E�W�QO�÷�Q�� ER]GX÷X� |QH�
V�U�OP�úW�U����������*OLDGLQLQ�ED÷ÕUVDN�JHoLUJHQOL÷L��]HULQGHNL�
HWNLVLQH��]RQXOLQ�SURWHLQ�VHNUHV\RQXQXQ�DUDFÕOÕN�HWWL÷LQH�LQDQÕO-
PDNWDGÕU��=RQXOLQ��SUHKDSWRJOREXOLQ���RODUDN�WDQÕPODQPDNWDGÕU�
YH�VHUXP�]RQXOLQ�VÕNOÕNOD�ED÷ÕUVDN�JHoLUJHQOL÷LQLQ�ELU�EHOLUWHFL�
RODUDN� NXOODQÕOPDNWDGÕU�� 2WRLPP�Q� KDVWDOÕNODUGD� ]RQXOLQ�
G�]H\OHULQLQ�\�NVHOGL÷L�EXOXQPXúWXU������

d|O\DN�KDVWDOÕ÷Õ�LOH�2ø7+�DUDVÕQGDNL�LOLúNL�QHW�RODUDN�ELOLQPHP-
HNWHGLU��d|O\DNOD�2ø7+��+/$�'5��'4��YH�'5��'4��KDSOR��
WLSOHULQL� SD\ODúPDNWDGÕU�� '5��'4��'5��'4��� 2ø7+� JHOLúLP�
ULVNL�LOH�J�oO��ELU�úHNLOGH�LOLúNLOLGLU�������$\UÕFD��o|O\DNWD�PDODE-
VRUEVL\RQGDQ�GROD\Õ��VHOHQ\XP�YH�L\RW�JLEL�DQDKWDU�HOHPHQWOHULQ�
HNVLNOL÷L� YH\D� DQWLNRUODUÕQ� QHGHQ� ROGX÷X� RWRLPP�Q�
SROLJODQG�OHU� VHQGURPXQXQ�ELU� SDUoDVÕ� RODUDN�� DUWDQ� LPP�QR-

VHQVLWLYLWHQLQ� GH� 2ø7+� JHOLúLPLQH� \RO� DoDQ� HWPHQOHUGHQ� ELUL�
RODELOHFH÷L�G�ú�Q�OPHNWHGLU�������2WRLPP�Q�WLURLG�KDVWDOÕNODUÕ�
YH�o|O\DN�KDVWDOÕ÷Õ�DUDVÕQGDNL�LOLúNLQLQ�ELU�GL÷HU�RODVÕ�VHEHEL�LVH��
G�ú�N�VHOHQ\XP�YH�'�YLWDPLQL�VHYL\HOHULQLQ��GRNX�WUDQVJOXWDPL-
QD]���,J$�DQWLNRUODUÕQÕQ��WLURLG�IROLN�OOHUL�YH�WLURLG�HNVWUDVHO�OHU�
PDWULNVL� LOH� HWNLOHúLPH� JLUPHVLGLU�� (N]RMHQ� '� YLWDPLQL�
�NROHNDOVLIHURO�� YH� VHOHQ\XP� HNVLNOL÷LQLQ� +7¶QH� QHGHQ�
RODELOHFH÷L� ELOGLULOPHNWHGLU� ����� d|O\DN� LOH� +7� DUDVÕQGDNL�
LOLúNLQLQ�RODVÕ�PHNDQL]PDVÕ�ùHNLO� �¶GH�J|VWHULOPLúWLU� ������%LU�
PHWD�DQDOL]�oDOÕúPDVÕQGD��EX�LNL�KDVWDOÕ÷ÕQ�ELUOLNWH�J|U�OHELOPH�
ULVNL� ROGX÷XQGDQ�� W�P� RWRLPP�Q� WLURLG� KDVWDODUÕQÕQ�� o|O\DN�
KDVWDOÕ÷ÕQD� VDKLS� ROXS� ROPDGÕNODUÕQÕQ� EHOLUOHQPHVL� LoLQ�
WDUDQPDVÕ� |QHULOPLúWLU� ������ dDOÕúPDGD�� W�P� +7� KDVWDODUÕQÕQ�
o|O\DN�VHURORMLN�WHVWOHULQGHQ�JHoPHVL�JHUHNWL÷L�YH�EX�WHVWOHUGHQ�
KHUKDQJL� ELULQLQ� SR]LWLI� VRQXo� YHUPHVL� GXUXPXQGD� KDVWDODUÕQ�
JDVWURGXRGHQRVNRSL�YH�GXRGHQDO�EL\RSVL�LOH�DUDúWÕUÕOPDVÕ�JHUHN-
WL÷L� VDYXQXOPXúWXU� ������$\QÕ� úHNLOGH�� ����� RWRLPP�Q� WLURLG�
KDVWDVÕQÕQ� LQFHOHQGL÷L� ELU� oDOÕúPDGD�� KDVWDODUGD� EL\RSVL� LOH�
GR÷UXODQPÕú� o|O\DN� KDVWDOÕ÷Õ� SUHYDODQVÕQÕQ� \�NVHN� ROGX÷X�
ELOGLULOPLúWLU�������

ùHNLO����+HU�LNL�KDVWDOÕ÷ÕQ�ELU�DUDGD�EXOXQPDVÕQÕQ�RODVÕ�QHGHQOHUL������
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*OXWHQVL]�GL\HWLQ�DQD�LONHVL��LoHULVLQGH�JOXWHQ�EXOXQDQ�EX÷GD\��
DUSD��oDYGDU��\XODI�YH�EXQODUÕ�LoHUHQ�E�W�Q�\L\HFHN��LoHFHN��LODo�
YH� EHVLQ� WDNYL\HOHULQLQ� GL\HWWHQ� oÕNDUÕOPDVÕGÕU� ������*OXWHQVL]�
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JOXWHQ�LoHUPH\HQ�WDKÕOODUD�|UQHN�RODUDN�YHULOHELOLU��*OXWHQ��JÕGD�
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ROGXNoD� NÕVÕWOD\ÕFÕ� ROPDNWDGÕU� ������ *�QO�N� GL\HWWH� JOXWHQ�
LoHUHQ�WDKÕOODUÕQ�ID]OD�W�NHWLPL�|]HOOLNOH�$YUXSD�WRSOXPODUÕQGD��
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Review

FLHQW� DQG� WKHUH� LV� LQVXIILFLHQW� HYLGHQFH� WR� UHFRPPHQG� D�
JOXWHQ�IUHH�GLHW�WR�SDWLHQWV�ZLWK�+DVKLPRWR
V�WK\URLGLWLV��,Q�WKLV�
VWXG\�� LW� ZDV� DLPHG� WR� UHYLHZ� WKH� VWXGLHV� RQ� JOXWHQ�IUHH� GLHW�
SUDFWLFHV�LQ�WKH�PDQDJHPHQW�RI�+DVKLPRWR
V�WK\URLGLWLV��RQH�RI�
WKH�DXWRLPPXQH�WK\URLG�GLVHDVHV��WR�HYDOXDWH�WKHP�VFLHQWLILFDOO\�
DQG�WR�SURYLGH�QHZ�LQIRUPDWLRQ�WR�WKH�OLWHUDWXUH�

.H\�:RUGV��
$XWRLPPXQH��+DVKLPRWR
V�WK\URLGLWLV��*OXWHQ�IUHH�GLHW

*ø5øù
7LURLG�EH]L��RWRLPP�Q�KDVWDOÕNODUGDQ�HQ�VÕN�HWNLOHQHQ�RUJDQGÕU�
����� $NWLYLWHVL�� KLSRIL]� EH]LQGHQ� VDOJÕODQDQ� WLURLG� VWLP�ODQ�
KRUPRQ��76+��WDUDIÕQGDQ�G�]HQOHQLU��+DVKLPRWR�WLURLGLWL��+7��
YH�*UDYHV�KDVWDOÕ÷Õ��*+���VÕUDVÕ\OD�KLSRWLURLGL�YH�KLSHUWLURLGL\H�
\RO�DoDQ�HQ�\D\JÕQ�J|U�OHQ�RWRLPP�Q�WLURLW�KDVWDOÕNODUÕGÕU������
+7¶QLQ� G�Q\D� JHQHOLQGH� SUHYDODQVÕ� ������� LNHQ�� *+¶QÕQ�
������¶WLU� � YH� NDGÕQODUGD�� HUNHNOHUH� J|UH� GDKD� \D\JÕQ� J|U�O��
PHNWHGLU� �������+DVKLPRWR� WLURLGLWLQGH�� WLURLG� IROLN�OHU� K�FUH��
OHUL��K�FUH�YH�DQWLNRUODU�WDUDIÕQGDQ�WDKULS�HGLOLU�YH�L\RW�HNVLNOL÷L�
RODQ�E|OJHOHUGH�HQ�VÕN�J|U�OHQ�RWRLPP�Q�WLURLG�KDVWDOÕ÷ÕGÕU������
+DVWDOÕN�� IROLN�OHU�K�FUHOHULQ� OHQIRVLWLN� LQILOWUDW�YH� ILEUR]LV� LOH�
\HU�GH÷LúWLUPHVLQGHQ�ND\QDNODQPDNWDGÕU�YH�WLURLG�DQWLNRUODUÕQ-
GDQ�|]HOOLNOH�WLURLG�SHURNVLGD]�DQWLNRUODUÕ��DQWL�732���WLURJOREX-
OLQ� DQWLNRUODUÕ� �DQWL�7*�� YH� D]DOPÕú� WLURLG� EH]L� HNRMHQLWHVL� LOH�
NDUDNWHUL]HGLU��7LURLG� SDUDQNLPDVÕQÕQ� V�UHNOL� \ÕNÕPÕ�� KLSRWLUR��
LGL]PH�QHGHQ�ROXU�YH�OHYRWLURNVLQ�JLEL�VHQWHWLN�WLURLG�KRUPRQODUÕ�
NURQLN�WHGDYLGH�\D\JÕQ�RODUDN�NXOODQÕOÕU������
2WRLPP�Q� WLURLG� KDVWDOÕNODUÕ� �2ø7+��� PXKWHPHOHQ� LON� RODUDN�
����¶GH� -DSRQ� ELU� GRNWRU� RODQ�+DNDUX�+DVKLPRWR� WDUDIÕQGDQ��
DQWL�WLURLG�DQWLNRUODUÕQÕQ��UHWLPL\OH�VRQXoODQDQ�� WLURLGLQ� OHQIR��
VLWOHU� WDUDIÕQGDQ� LQILOWUDV\RQX� RODUDN� RUWD\D� oÕNDQ� ELU� GXUXP�
RODUDN�WDQÕPODQPÕúWÕU������2WRLPP�Q�WLURLGLW�RODUDN�GD�ELOLQHQ�
2ø7+�� KHP� JHQHWLN�� KHP� oHYUHVHO� KHP� GH� EHVOHQPH\L� LoHUHQ�
oRN�IDNW|UO��ELU�HWL\RORML\H�VDKLSWLU������%D]Õ�DUDúWÕUPDODU��JOXWHQ�
DOÕPÕ� LOH� +7� JHOLúLPL� YH\D� LOHUOHPHVL� DUDVÕQGD� ELU� LOLúNL�
ROGX÷XQX� G�ú�QG�UPHNWHGLU� ���� ���� %X� oDOÕúPDQÕQ� DPDFÕ��
RWRLPP�Q� WLURLG� KDVWDOÕNODUÕQGDQ� +DVKLPRWR� WLURLGLWL� \|QH��
WLPLQGH�JOXWHQVL]�GL\HW�X\JXODPDODUÕ�LOH�LOJLOL�\DSÕODQ�oDOÕúPD-
ODUÕ�GHUOHPHN��ELOLPVHO�DoÕGDQ�GH÷HUOHQGLUPHN�YH�OLWHUDW�UH�\HQL�
ELOJLOHU�ND]DQGÕUPDNWÕU���

2WRLPP�Q� 7LURLG� +DVWDOÕNODUÕQÕQ� 3DWRMHQLN�
0HNDQL]PDODUÕ
2ø7+� LOH� LOLúNLOL� JHQOHULQ� SROLPRUIL]PLQLQ�� KDVWDOÕ÷ÕQ� JHOLúL-
PLQGH� URO�� ROGX÷X� ELOLQPHNWHGLU�� %X� JHQOHU� DUDVÕQGD�� WLURLG�
X\DUÕFÕ� KRUPRQ� UHVHSW|U�� �76+5�� JHQLQGHNL� SROLPRUIL]POHU�
*UDYHV�KDVWDOÕ÷Õ�GX\DUOÕOÕ÷ÕQÕ�DUWÕUPDNWDGÕU� ������7HN�Q�NOHRWLW�
SROLPRUIL]PL��613��UV�������UHVHSW|U��LoLQ�KRPR]LJRWOXN�YH\D�
KHWHWR]LJRWOXN�� PHUNH]L� WROHUDQVÕQ� D]DOPDVÕQD� YH� *+� JHOLúLP�
ULVNLQL� DUWÕUDQ� 76+5� P51$� WUDQVNULSWOHULQLQ� LQWUDWLPLN� HNV��
SUHV\RQXQX� D]DOWÕFÕ� HWNL\H� VDKLSWLU� ������ 2WRLPP�Q� UHJ�ODW|U�
�$,5(�� JHQL��PHG�OOHU� WLPLN� K�FUHOHUGH� ELUoRN� SURWHLQLQ� HNV��
SUHV\RQXQX�G�]HQOH\HQ�ELU�WUDQVNULSVL\RQ�IDNW|U�G�U��%X�JHQGH�
PH\GDQD� JHOHQ� GHIHNWOHU�� PHUNH]L� LPP�Q� WROHUDQVÕQ�
GLVUHJ�ODV\RQX� YH� oRNOX� RUJDQ� GHIHNWOHULQH� QHGHQ� ROPDNWDGÕU�
������

øPP�Q� FHYDEÕ� G�]HQOH\HQ� JHQOHU�� 2ø7+¶QÕQ� LOHUOHPHVLQGH�
DQDKWDU�UROH�VDKLSWLU��0DM|U�KLVWR�X\XPOXOXN�NRPSOHNVL��0+&��
VÕQÕI�,�YH�,,�JHQOHUL�LOH�ELUOLNWH��VLWRWRNVLN�7�OHQIRVLW�LOLúNLOL�IDNW|U�
�� �&7/$���� &'���� &'��� �)R[3���� SURWHLQ� WLUR]LQ� IRVIDWD]��
UHVHSW|U� ROPD\DQ� WLS� ��� �3731���� YH� VLWRNLQ� G�]HQOH\LFL�
JHQOHU�� 2ø7+¶QGD� DQD� IDNW|UOHU� RODUDN� WDQÕPODQPÕúWÕU� ������
&7/$���*+�LOH�LOLúNLOHQGLULOHQ�LON�LQVDQ�ROPD\DQ�O|NRVLW�DQWLMH-
QL� �+/$�� JHQLGLU� ������ &'���� W�P|U� QHNUR]� IDNW|U�� �71)��
V�SHU� DLOHVLQLQ� LPP�Q� G�]HQOH\LFL� JHQLGLU� YH� WLURLG� IROLN�OHU�
K�FUHOHULQGH�HNVSUHVH�HGLOLU��&'����&�7��SROLPRUIL]PLQLQ��*+�
LOH�NRUHOH�ROGX÷X�ELOLQPHNWHGLU�������øPP�Q�G�]HQOH\LFL�\ROODUÕ�
YH� VLWRNLQ� VLQ\DOOHúPHVLQL� G�]HQOH\HQ� WUDQVNULSVL\RQ� IDNW|U��
RODQ� WUDQVNULSVL\RQ� �67$7�� DLOHVL� SURWHLQLQLQ� VLQ\DO�
G|Q�úW�U�F��YH�DNWLYDW|U�QGHNL�613
QLQ��*+
QLQ�\DQÕ�VÕUD�+7�
LOH�GH�LOLúNLOL�ROGX÷X�EXOXQPXúWXU�������

7LURLGH� |]J�� ROPDPDNOD� ELUOLNWH� VHOHQRSURWHLQ� �6(3��� WLURLG�
KRUPRQXQXQ�GHL\RGLQDV\RQXQGD�J|UHY�DOPDNWDGÕU��<DSÕODQ�ELU�
oDOÕúPDGD���6(3�6�JHQLQLQ��6(36���SURPRW|U�QGHNL�613�LOH�+7�
KDVWDOÕ÷Õ�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQPXúWXU�������6HOHQ\XP�
HNVLNOL÷L�� KLSRWLURLGL]P�� VXENOLQLN� KLSRWLURLGL]P�� JHQLúOHPLú�
WLURLG��WLURLG�NDQVHUL��+7�YH�*+¶QÕ�GD�LoHUHQ�2ø7+�JLEL�ELUoRN�
ROXPVX]�WLURLG�NRúXOX�LOH�LOLúNLOHQGLULOPLúWLU���������
2WRLPP�Q�WLURLG�KDVWDOÕNODUÕQÕQ�oHYUHVHO�WHWLNOH\LFLOHUL��]HULQH�
\DSÕODQ� VRQ� DUDúWÕUPDODU�� VHOHQ\XP� YH� '� YLWDPLQLQLQ� EDúOÕFD�
GL\HW� ELOHúHQOHUL� ROGX÷XQX� EHOLUOHPLúWLU�� '�ú�N� '� YLWDPLQL�
VHYL\HOHUL� VDGHFH� HWL\RORMLN� ELU� IDNW|U� GH÷LO�� D\QÕ� ]DPDQGD�
2ø7+
QÕQ� úLGGHWL� LOH� GH� LOLúNLOLGLU��<DSÕODQ� ELU� PHWD� DQDOL]GH��
*UDYHV� KDVWDODUÕQÕQ�� '� YLWDPLQL� HNVLNOL÷LQH� VDKLS� ROPD�
RODVÕOÕ÷ÕQÕQ�GDKD�\�NVHN�ROGX÷X�J|VWHULOPLúWLU�������'�YLWDPLQL�
YH�VHOHQ\XPXQ�2ø7+¶QGDNL�ROXPOX�HWNLOHUL�ELUoRN�oDOÕúPD�LOH�
J|VWHULOVH�GH�NRQX�LOH�LOJLOL�RODUDN�\DSÕODQ�oDOÕúPDODU�KDOD�GHYDP�
HWPHNWHGLU��$\UÕFD�ELUoRN�DQWLNDQVHU�LODFÕQ��VLWRNLQOHU��LQWHUIHU-
RQ�Į� YH� WLUR]LQ� NLQD]� LQKLELW|UOHUL�� WLURLG� IRQNVL\RQ� ER]XN-
OX÷XQX� LQG�NOH\HELOHFH÷LQH� GDLU� J�oO�� NDQÕWODU� YDUGÕU�� +Õ]OÕ�
VDQD\LOHúPH�YH� oHYUHVHO� WRNVLQOHUH�PDUX]�NDOPD�GD�2ø7+
QÕQ�
QHGHQVHO� IDNW|UOHUL� RODUDN� NDEXO� HGLOPHNWHGLU��$\QÕ� ]DPDQGD�
LNOLPLQ� GH� 2ø7+¶QÕQ� JHOLúLPL� �]HULQGH� HWNLVLQLQ� ROGX÷X�
ELOLQPHNWHGLU�� .�UHVHO� ÕVÕQPD� YH� KDYD� NRúXOODUÕQGDNL� KÕ]OÕ�
GH÷LúLPOHULQ�� RWRLPP�Q� KDVWDOÕN� LQVLGDQVÕQGD� DUWÕúD� QHGHQ�
RODELOHFH÷L�ELOGLULOPHNWHGLU������

� *HQHWLN� IDNW|UOHUH� YH� oHYUHVHO� WHWLNOH\LFLOHUH� ED÷OÕ� RODUDN��
ED÷ÕúÕNOÕN� VLVWHPLQLQ� G�]HQVL]OL÷L�� WLURLG� EH]LQH� ELU� ED÷ÕúÕNOÕN�
VDOGÕUÕVÕ�LOH�VRQXoODQPDNWDGÕU��2WRLPP�Q�WLURLG�KDVWDOÕNODUÕQGD�
WLSLN�ELU�EXOJX��2ø7+�SDWRJHQH]LQGH�NULWLN�ELU�UROH�VDKLS�RODQ�7�
YH� %� OHQIRVLWOHULQLQ� LQWUDWLURLGDO� LQILOWUDV\RQXGXU�� +�FUHVHO�
ED÷ÕúÕNOÕNWD�� G�]HQOH\LFL� 7� K�FUHOHUL� �7UHJ
OHU�� YH� IROLN�OHU�
\DUGÕPFÕ�7��7IK��K�FUHOHUL��2ø7+¶QÕQ�SDWRMHQLN�PHNDQL]PDVÕQ-
GDNL�UROOHUL�QHGHQL\OH�|Q�SODQD�oÕNPÕúWÕU��7UHJ
OHU��&'���K�FUH��
OHULQLQ���� LOH����
XQX� WHPVLO� HGHU� YH� GR÷UXGDQ� K�FUH�K�FUH�
HWNLOHúLPL�\ROX\OD�YH\D�G|Q�úW�U�F��E�\�PH�IDNW|U��ȕ��7*)�ȕ��
YH�LQWHUO|NLQ������,/�����JLEL�VLWRNLQOHU�\ROX\OD�GROD\OÕ�RODUDN�
ED÷ÕúÕNOÕN�WHSNLOHULQL�LIDGH�HWPHNWHGLU��7UHJOHUGHNL�GHIHNWOHU�YH�
7IK� K�FUHOHULQLQ� DNWLYDV\RQX�� JHQHOOLNOH� 2ø7+
QÕ� EDúODWDQ�
ROD\ODU�RODUDN�NDEXO�HGLOPHNWHGLU��,/����YH�,/����JLEL�LQIODPD��
WXDU�VLWRNLQOHU�GH�2ø7+�JHOLúLPLQGH�URO�R\QDPDNWDGÕU�������

WHWLNOHQHQ� ELU� LQFH� ED÷ÕUVDN� HQWHURSDWLVL� RODQ� o|O\DN� KDVWDOÕ÷Õ�
LoLQ�PHYFXW� ELU� WHGDYLGLU��$QFDN� JOXWHQVL]� GL\HW�� GL÷HU� HOLPL-
QDV\RQ� GL\HWOHUL� JLEL� oHúLWOL� EHVLQ� |JHVL� HNVLNOLNOHULQH� �%�
YLWDPLQOHUL��'� YLWDPLQL�� NDOVL\XP�� GHPLU�� oLQNR��PDJQH]\XP��
VHOHQ\XP��EDNÕU��QHGHQ�RODELOPHNWHGLU� ������*OXWHQVL]��U�QOHU�
D\QÕ� ]DPDQGD�� JHOHQHNVHO� PXDGLOOHULQH� NÕ\DVOD�� GDKD� G�ú�N�
EHVLQ�GH÷HULQH� VDKLSWLU��$\UÕFD�� VRQ�GHUHFH� LúOHQPLú��U�QOHUGLU�
YH�GDKD�ID]OD�\D÷�YH�NDUERQKLGUDW�LoHUL÷LQH�VDKLSWLUOHU��<�NVHN�
NDORUL� LoHUL÷L� QHGHQL\OH� ED]Õ� JOXWHQVL]� �U�QOHU�� REH]LWH� JHOLúL-
PLQH�QHGHQ�RODELOPHNWHGLU��*OXWHQVL]��U�QOHULQ�VDWÕQ�DOÕQPDVÕ��
GL\HWLQ�PDOL\HWLQL����� RUDQÕQGD� DUWÕUPDNWDGÕU� YH� EX�PDOL\HW��
³JOXWHQVL]´�RODUDN�HWLNHWOHQPLú��U�QOHULQ�VDWÕQ�DOÕQPDVÕ\OD�GDKD�
GD�DUWDELOPHNWHGLU�������

$\UÕFD�� W�P� RWRLPP�Q� KDVWDOÕNODU� G�ú�Q�OG�÷�QGH�� o|O\DN�
WDQÕVÕQGDQ�|QFHNL�JOXWHQ�PDUX]L\HWLQLQ�V�UHVLQLQ��LOHULGH�WLURLG�
RWRLPP�QLWHVL�JHOLúLPL��]HULQH�HWNLVLQLQ�ROPDGÕ÷Õ�ELOGLULOPHN-
WHGLU�� 6RQ� NOLQLN� JHOLúPHOHU�� JOXWHQVL]� GL\HWLQ�� RWRLPP�Q�
KDVWDOÕNODUÕQ�ROXúXPXQX�HQJHOOHPHGL÷LQL�YXUJXODPDNWDGÕU������
.URQLN�OHQIRVLWLN�WLURLGLW�YH�o|O\DN�KDVWDOÕ÷ÕQÕQ�VÕNOÕNOD�ELUOLNWH�
J|U�OPHVL�� DUDúWÕUPDFÕODUÕ�� +7¶GH� JOXWHQVL]� GL\HWLQ� HWNLQOL÷LQL�
DUDúWÕUPD\D�\|QHOWPLúWLU��.U\VLDN�YH�DUN��\DSWÕNODUÕ�oDOÕúPDGD��
+7� KDVWDOÕ÷ÕQD� VDKLS� NDGÕQODUGDQ� ELU� JUXED�� DOWÕ� D\� ER\XQFD�
JOXWHQVL]� GL\HW� X\JXODQPÕú�� GL÷HU� JUXED� �NRQWURO� JUXEX�� LVH�
KHUKDQJL�ELU�GL\HW�WHGDYLVL�X\JXODQPDPÕú��QRUPDO�EHVOHQPHOH��
ULQH�GHYDP�HWPHOHUL�LVWHQPLúWLU������6HPSWRPDWLN�o|O\DN�KDVWD-
ODUÕ�YH�+7�GÕúÕQGD�HQGRNULQ�KDVWDOÕ÷Õ�EXOXQDQ�ELUH\OHU��oDOÕúPD-
\D�GDKLO�HGLOPHPLúWLU��dDOÕúPD�VRQXQGD�NRQWURO�JUXEXQXQ�VHUXP�
WLURWURSLQ�YH�VHUEHVW�WLURLG�KRUPRQ�VHYL\HOHUL��VHUXP����KLGURNVL�
YLWDPLQ�'�VHYL\HOHUL�D\QÕ�NDOPÕúWÕU��*OXWHQVL]�GL\HW�X\JXOD\DQ�
JUXSWD��WLURLG�DQWLNRUODUÕ�D]DOPÕú�����KLGURNVL�YLWDPLQ�'�VHYL\H��
OHUL�YH�63,1$�*7�LQGHNVL��WLURWURSLQ�YH�VHUEHVW�WLURLG�KRUPRQ�
VHYL\HOHULQH�GD\DOÕ�KHVDSODQDQ�ELU�LQGHNV��ELUD]�DUWPÕúWÕU��$\QÕ�
]DPDQGD�732$E� YH�7J$E� VHYL\HOHUL�� 63,1$�*7� LQGHNVL� LOH�
NRUHODV\RQ� J|VWHUPLúWLU�� dDOÕúPDGD�� JOXWHQVL]� GL\HWLQ�� RWRLP-
P�Q� WLURLG� KDVWDOÕ÷Õ� RODQ� NDGÕQODUD� NOLQLN� ID\GDODU� VD÷OD\DEL-
OHFH÷L� ELOGLULOPLúWLU� ����� .XV� YH� DUN��� ���� KDVWDGD� JOXWHQVL]�
GL\HWLQ� +7� �]HULQGHNL� HWNLOHULQL� LQFHOHPHN� LoLQ� ELU� DQNHW�
oDOÕúPDVÕ� \�U�WP�úOHUGLU� ����� .DWÕOÕPFÕODUÕQ� ���¶L� JOXWHQVL]�
GL\HW� X\JXODGÕNODUÕQÕ� ELOGLUPLúOHUGLU�� $\UÕFD� NDWÕOÕPFÕODUÕQ�
���¶L� IDUPDNRORMLN� WHGDYL� �OHYRWLURNVLQ�� DOGÕNODUÕQÕ� EHOLUWPLú��
OHUGLU�� )DUPDNRORMLN� WHGDYL� DOPD\DQ� KDVWDODUÕQ� E�\�N� oR÷XQ-
OX÷XQGD� 76+� G�]H\OHULQLQ� G�úW�÷�� UDSRU� HGLOPLúWLU��
.DWÕOÕPFÕODUÕQ� E�\�N� oR÷XQOX÷X�� +7� VHPSWRPODUÕQGD� D]DOPD�
ROGX÷XQX�LIDGH�HWPLúOHUGLU��.DWÕOÕPFÕODUÕQ������¶LQLQ�|QFHGHQ�
VLQGLULP� SUREOHPOHUL� \DúDGÕ÷Õ�� JOXWHQVL]� GL\HWL� X\JXODPD\D�
EDúODGÕNWDQ� VRQUD� EX� SUREOHPOHUL� \DúDPDGÕNODUÕ� YH� +7¶GH�
JOXWHQVL]� GL\HWLQ� ROXPOX� HWNLOHULQLQ� RODELOHFH÷LQLQ� DOWÕ� oL]LO��
PLúWLU�� $QFDN� EXQXQ� ELU� DQNHW� oDOÕúPDVÕ� ROGX÷X� YH� YHULOHQ�
FHYDSODUÕQ� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� GR÷UXODQPDGÕ÷Õ� EHOLUWLO��
PLúWLU�� $\UÕFD� KDVWDODU�� o|O\DN� KDVWDOÕ÷Õ� DoÕVÕQGDQ� WHVW�
HGLOPHPLúWLU� ����� 3REORFNL� YH� DUN��� KLSRWLURLGL]P� QHGHQL\OH�
OHYRWURNVLQ� NXOODQDQ� +7¶QD� VDKLS� RODQ� NDGÕQODUGD� JOXWHQVL]�
GL\HWLQ� HWNLVLQL� DUDúWÕUGÕNODUÕ� oDOÕúPDGD�� NDWÕOÕPFÕODU� LNL� JUXED�
D\UÕOPÕúWÕU� �����%LULQFL� JUXED� �Q ���� ��� D\� ER\XQFD� JOXWHQVL]�
GL\HW�X\JXODQPÕúWÕU��øNLQFL�JUXS��Q ����LVH�QRUPDO�EHVOHQPHVLQH�
GHYDP� HWPLú� YH� NRQWURO� JUXEX� RODUDN� EHOLUOHQPLúWLU�� d|O\DN�
KDVWDOÕ÷ÕQD� VDKLS� RODQODU� oDOÕúPD\D�GDKLO� HGLOPHPLúWLU��2Q� LNL�

D\OÕN� WDNLS�VÕUDVÕQGD�� LNL�JUXSWD�GD�DQWL�732��DQWL�7*�DQWLNRU-
ODUÕ��VHUEHVW�7���)W���YH\D�VHUEHVW�7���)W���VHYL\HOHUL�DUDVÕQGD�
ELU� IDUN� EXOXQPDPÕúWÕU��$QFDN�� JOXWHQVL]� GL\HW� X\JXOD\DQ�+7�
KDVWDODUÕQGD��76+�VHYL\HOHUL�|QHPOL�GHUHFH�D]DOPÕúWÕU��*OXWHQ-
VL]�GL\HWLQ�EX�HWNL\H��LQWHVWLQDO�OHYRWLURNVLQ�HPLOLPLQL�DUWÕUDUDN�
QHGHQ�RODELOHFH÷L�ELOGLULOPLúWLU�����
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OHULQGHQ�HOGH�HGLOHQ��ED]Õ�NLúLOHULQ�LQWROHUDQVÕQÕQ�ROGX÷X�YH�VX�
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WHGLU��*OXWHQ� SURWHLQOHULQLQ� LoHUGL÷L� SUROLQ� YH� JOXWDPLQ� DPLQR�
DVLWOHUL� DoÕVÕQGDQ� ]HQJLQ� WHNUDUOD\DQ� GL]L� E|O�POHUL�� LQVDQ�
PLGH�ED÷ÕUVDN�HQ]LPOHUL�WDUDIÕQGDQ�WDPDPHQ�SDUoDODQDPDPDN-
WDGÕU��%X�GXUXP��LQFH�ED÷ÕUVDNWD�QLVSHWHQ�X]XQ�JOXWHQ�SHSWLWOHUL-
QLQ�PHYFXGL\HWL� LOH� VRQXoODQPDNWDGÕU��d|O\DNOÕ�KDVWDODUGD��EX�
W�U� JOXWHQ� SHSWLWOHUL� ELU� LQIODPDWXDU� UHDNVL\RQX� WHWLNOHPHNWH��
DQFDN� VD÷OÕNOÕ�ELUH\OHULQ�oR÷XQXQ� LQFH�ED÷ÕUVD÷ÕQGD�EXOXQPD-
ODUÕQÕQ�ROGXNoD�]DUDUVÕ]�ROGX÷X�G�ú�Q�OPHNWHGLU�������

d|O\DN�KDVWDOÕ÷Õ��JHQHWLN�RODUDN�GX\DUOÕ�ELUH\OHUGH� LQFH�ED÷ÕU-
VDNODUÕ�HWNLOH\HQ�YH�\DúDP�ER\X�V�UHQ��GL\DUH��PDODEVRUEVL\RQ�
VHQGURPX�YH�Y�FXW�D÷ÕUOÕ÷Õ�ND\EÕ�LOH�NDUDNWHUL]H�ELU�JDVWURLQWHV-
WLQDO� VLVWHP� KDVWDOÕ÷ÕGÕU�� %LUoRN� RWRLPP�Q� KDVWDOÕN�� o|O\DN�
KDVWDOÕ÷Õ� LOH� LOLúNLOHQGLULOPLúWLU�� d|O\DN� KDVWDODUÕQÕQ� \DNODúÕN�
���¶X��ELU�YH\D�GDKD�ID]OD�RWRLPP�Q�KDVWDOÕ÷D�VDKLSNHQ��JHQHO�
SRS�ODV\RQGD� RWRLPP�Q� KDVWDOÕN� SUHYDODQVÕ� ��� LOH� �� ����
DUDVÕQGD�GH÷LúPHNWHGLU� ������d|O\DNOD� HQ� oRN� LOLúNLVL� EXOXQDQ�
KDVWDOÕNODU��7LS��GL\DEHW�YH�2ø7+¶GÕU��2Q�VHNL]�\DúÕQ�DOWÕQGDNL�
2ø7+¶QD�VDKLS�ELUH\OHULQ������¶VÕQGD�o|O\DN�JHOLúLPL�J|U�OH-
ELOPHNWHGLU�������%X�QHGHQOH�2ø7+�WDNLELQGH��KDVWDODUÕQ�G�]HQOL�
VHURORMLN� WDUDPDVÕQÕQ� \DSÕOPDVÕ� |QHPOLGLU� ������ +HP� o|O\DN�
KDVWDODUÕQGDQ��KHP�GH�VD÷OÕNOÕ�NRQWUROOHUGHQ�DOÕQDQ�LQVDQ�EL\RS-
VL�HNVSODQWODUÕ\OD�\DSÕODQ�H[�YLYR�oDOÕúPDODUÕQÕQ�\DQÕQGD��FDFR���
K�FUH�GL]LOHUL�NXOODQÕODUDN�\DSÕODQ�LQ�YLWUR�oDOÕúPDODUGD��JOLDGLQH�
PDUX]� NDOPDQÕQ� ED÷ÕUVDN� HSLWHO� E�W�QO�÷�Q�� ER]GX÷X� |QH�
V�U�OP�úW�U����������*OLDGLQLQ�ED÷ÕUVDN�JHoLUJHQOL÷L��]HULQGHNL�
HWNLVLQH��]RQXOLQ�SURWHLQ�VHNUHV\RQXQXQ�DUDFÕOÕN�HWWL÷LQH�LQDQÕO-
PDNWDGÕU��=RQXOLQ��SUHKDSWRJOREXOLQ���RODUDN�WDQÕPODQPDNWDGÕU�
YH�VHUXP�]RQXOLQ�VÕNOÕNOD�ED÷ÕUVDN�JHoLUJHQOL÷LQLQ�ELU�EHOLUWHFL�
RODUDN� NXOODQÕOPDNWDGÕU�� 2WRLPP�Q� KDVWDOÕNODUGD� ]RQXOLQ�
G�]H\OHULQLQ�\�NVHOGL÷L�EXOXQPXúWXU������

d|O\DN�KDVWDOÕ÷Õ�LOH�2ø7+�DUDVÕQGDNL�LOLúNL�QHW�RODUDN�ELOLQPHP-
HNWHGLU��d|O\DNOD�2ø7+��+/$�'5��'4��YH�'5��'4��KDSOR��
WLSOHULQL� SD\ODúPDNWDGÕU�� '5��'4��'5��'4��� 2ø7+� JHOLúLP�
ULVNL�LOH�J�oO��ELU�úHNLOGH�LOLúNLOLGLU�������$\UÕFD��o|O\DNWD�PDODE-
VRUEVL\RQGDQ�GROD\Õ��VHOHQ\XP�YH�L\RW�JLEL�DQDKWDU�HOHPHQWOHULQ�
HNVLNOL÷L� YH\D� DQWLNRUODUÕQ� QHGHQ� ROGX÷X� RWRLPP�Q�
SROLJODQG�OHU� VHQGURPXQXQ�ELU� SDUoDVÕ� RODUDN�� DUWDQ� LPP�QR-

VHQVLWLYLWHQLQ� GH� 2ø7+� JHOLúLPLQH� \RO� DoDQ� HWPHQOHUGHQ� ELUL�
RODELOHFH÷L�G�ú�Q�OPHNWHGLU�������2WRLPP�Q�WLURLG�KDVWDOÕNODUÕ�
YH�o|O\DN�KDVWDOÕ÷Õ�DUDVÕQGDNL�LOLúNLQLQ�ELU�GL÷HU�RODVÕ�VHEHEL�LVH��
G�ú�N�VHOHQ\XP�YH�'�YLWDPLQL�VHYL\HOHULQLQ��GRNX�WUDQVJOXWDPL-
QD]���,J$�DQWLNRUODUÕQÕQ��WLURLG�IROLN�OOHUL�YH�WLURLG�HNVWUDVHO�OHU�
PDWULNVL� LOH� HWNLOHúLPH� JLUPHVLGLU�� (N]RMHQ� '� YLWDPLQL�
�NROHNDOVLIHURO�� YH� VHOHQ\XP� HNVLNOL÷LQLQ� +7¶QH� QHGHQ�
RODELOHFH÷L� ELOGLULOPHNWHGLU� ����� d|O\DN� LOH� +7� DUDVÕQGDNL�
LOLúNLQLQ�RODVÕ�PHNDQL]PDVÕ�ùHNLO� �¶GH�J|VWHULOPLúWLU� ������%LU�
PHWD�DQDOL]�oDOÕúPDVÕQGD��EX�LNL�KDVWDOÕ÷ÕQ�ELUOLNWH�J|U�OHELOPH�
ULVNL� ROGX÷XQGDQ�� W�P� RWRLPP�Q� WLURLG� KDVWDODUÕQÕQ�� o|O\DN�
KDVWDOÕ÷ÕQD� VDKLS� ROXS� ROPDGÕNODUÕQÕQ� EHOLUOHQPHVL� LoLQ�
WDUDQPDVÕ� |QHULOPLúWLU� ������ dDOÕúPDGD�� W�P� +7� KDVWDODUÕQÕQ�
o|O\DN�VHURORMLN�WHVWOHULQGHQ�JHoPHVL�JHUHNWL÷L�YH�EX�WHVWOHUGHQ�
KHUKDQJL� ELULQLQ� SR]LWLI� VRQXo� YHUPHVL� GXUXPXQGD� KDVWDODUÕQ�
JDVWURGXRGHQRVNRSL�YH�GXRGHQDO�EL\RSVL�LOH�DUDúWÕUÕOPDVÕ�JHUHN-
WL÷L� VDYXQXOPXúWXU� ������$\QÕ� úHNLOGH�� ����� RWRLPP�Q� WLURLG�
KDVWDVÕQÕQ� LQFHOHQGL÷L� ELU� oDOÕúPDGD�� KDVWDODUGD� EL\RSVL� LOH�
GR÷UXODQPÕú� o|O\DN� KDVWDOÕ÷Õ� SUHYDODQVÕQÕQ� \�NVHN� ROGX÷X�
ELOGLULOPLúWLU�������

ùHNLO����+HU�LNL�KDVWDOÕ÷ÕQ�ELU�DUDGD�EXOXQPDVÕQÕQ�RODVÕ�QHGHQOHUL������

+DVKLPRWR� 7LURLGLWL� <|QHWLPLQGH� *OXWHQVL]� 'L\HWLQ�
(WNLQOL÷L�
*OXWHQVL]�GL\HWLQ�DQD�LONHVL��LoHULVLQGH�JOXWHQ�EXOXQDQ�EX÷GD\��
DUSD��oDYGDU��\XODI�YH�EXQODUÕ�LoHUHQ�E�W�Q�\L\HFHN��LoHFHN��LODo�
YH� EHVLQ� WDNYL\HOHULQLQ� GL\HWWHQ� oÕNDUÕOPDVÕGÕU� ������*OXWHQVL]�
GL\HW� HVDV� RODUDN�� PH\YH�� VHE]H�� HW�� EDOÕN�� EDNODJLOOHU��
NXUX\HPLúOHU�� V�W� �U�QOHUL� YH� \XPXUWD� JLEL� JOXWHQ� LoHUPH\HQ�
EHVLQOHUGHQ� ROXúPDNWDGÕU�� 0ÕVÕU�� GDUÕ�� SLULQo�� VRUJXP� YH� WHI�
JOXWHQ�LoHUPH\HQ�WDKÕOODUD�|UQHN�RODUDN�YHULOHELOLU��*OXWHQ��JÕGD�
HQG�VWULVLQGH� GROJX� PDGGHVL� RODUDN� YH\D� JÕGD� NDWNÕ� PDGGHVL�
RODUDN� PDOW� JLEL� �U�QOHUGH� � NXOODQÕOGÕ÷Õ� LoLQ�� JOXWHQVL]� GL\HW�
ROGXNoD� NÕVÕWOD\ÕFÕ� ROPDNWDGÕU� ������ *�QO�N� GL\HWWH� JOXWHQ�
LoHUHQ�WDKÕOODUÕQ�ID]OD�W�NHWLPL�|]HOOLNOH�$YUXSD�WRSOXPODUÕQGD��
o|O\DN�GÕúÕ�JOXWHQ�GX\DUOÕOÕ÷Õ�YH�o|O\DN�JHOLúLP�ULVNLQL�DUWÕUPDN-
WDGÕU��<DúDP�ER\X�JOXWHQVL]�GL\HWH�ED÷OÕ�NDOPDN��JOXWHQ�DOÕPÕ\OD�

���

FLHQW� DQG� WKHUH� LV� LQVXIILFLHQW� HYLGHQFH� WR� UHFRPPHQG� D�
JOXWHQ�IUHH�GLHW�WR�SDWLHQWV�ZLWK�+DVKLPRWR
V�WK\URLGLWLV��,Q�WKLV�
VWXG\�� LW� ZDV� DLPHG� WR� UHYLHZ� WKH� VWXGLHV� RQ� JOXWHQ�IUHH� GLHW�
SUDFWLFHV�LQ�WKH�PDQDJHPHQW�RI�+DVKLPRWR
V�WK\URLGLWLV��RQH�RI�
WKH�DXWRLPPXQH�WK\URLG�GLVHDVHV��WR�HYDOXDWH�WKHP�VFLHQWLILFDOO\�
DQG�WR�SURYLGH�QHZ�LQIRUPDWLRQ�WR�WKH�OLWHUDWXUH�

.H\�:RUGV��
$XWRLPPXQH��+DVKLPRWR
V�WK\URLGLWLV��*OXWHQ�IUHH�GLHW

*ø5øù
7LURLG�EH]L��RWRLPP�Q�KDVWDOÕNODUGDQ�HQ�VÕN�HWNLOHQHQ�RUJDQGÕU�
����� $NWLYLWHVL�� KLSRIL]� EH]LQGHQ� VDOJÕODQDQ� WLURLG� VWLP�ODQ�
KRUPRQ��76+��WDUDIÕQGDQ�G�]HQOHQLU��+DVKLPRWR�WLURLGLWL��+7��
YH�*UDYHV�KDVWDOÕ÷Õ��*+���VÕUDVÕ\OD�KLSRWLURLGL�YH�KLSHUWLURLGL\H�
\RO�DoDQ�HQ�\D\JÕQ�J|U�OHQ�RWRLPP�Q�WLURLW�KDVWDOÕNODUÕGÕU������
+7¶QLQ� G�Q\D� JHQHOLQGH� SUHYDODQVÕ� ������� LNHQ�� *+¶QÕQ�
������¶WLU� � YH� NDGÕQODUGD�� HUNHNOHUH� J|UH� GDKD� \D\JÕQ� J|U�O��
PHNWHGLU� �������+DVKLPRWR� WLURLGLWLQGH�� WLURLG� IROLN�OHU� K�FUH��
OHUL��K�FUH�YH�DQWLNRUODU�WDUDIÕQGDQ�WDKULS�HGLOLU�YH�L\RW�HNVLNOL÷L�
RODQ�E|OJHOHUGH�HQ�VÕN�J|U�OHQ�RWRLPP�Q�WLURLG�KDVWDOÕ÷ÕGÕU������
+DVWDOÕN�� IROLN�OHU�K�FUHOHULQ� OHQIRVLWLN� LQILOWUDW�YH� ILEUR]LV� LOH�
\HU�GH÷LúWLUPHVLQGHQ�ND\QDNODQPDNWDGÕU�YH�WLURLG�DQWLNRUODUÕQ-
GDQ�|]HOOLNOH�WLURLG�SHURNVLGD]�DQWLNRUODUÕ��DQWL�732���WLURJOREX-
OLQ� DQWLNRUODUÕ� �DQWL�7*�� YH� D]DOPÕú� WLURLG� EH]L� HNRMHQLWHVL� LOH�
NDUDNWHUL]HGLU��7LURLG� SDUDQNLPDVÕQÕQ� V�UHNOL� \ÕNÕPÕ�� KLSRWLUR��
LGL]PH�QHGHQ�ROXU�YH�OHYRWLURNVLQ�JLEL�VHQWHWLN�WLURLG�KRUPRQODUÕ�
NURQLN�WHGDYLGH�\D\JÕQ�RODUDN�NXOODQÕOÕU������
2WRLPP�Q� WLURLG� KDVWDOÕNODUÕ� �2ø7+��� PXKWHPHOHQ� LON� RODUDN�
����¶GH� -DSRQ� ELU� GRNWRU� RODQ�+DNDUX�+DVKLPRWR� WDUDIÕQGDQ��
DQWL�WLURLG�DQWLNRUODUÕQÕQ��UHWLPL\OH�VRQXoODQDQ�� WLURLGLQ� OHQIR��
VLWOHU� WDUDIÕQGDQ� LQILOWUDV\RQX� RODUDN� RUWD\D� oÕNDQ� ELU� GXUXP�
RODUDN�WDQÕPODQPÕúWÕU������2WRLPP�Q�WLURLGLW�RODUDN�GD�ELOLQHQ�
2ø7+�� KHP� JHQHWLN�� KHP� oHYUHVHO� KHP� GH� EHVOHQPH\L� LoHUHQ�
oRN�IDNW|UO��ELU�HWL\RORML\H�VDKLSWLU������%D]Õ�DUDúWÕUPDODU��JOXWHQ�
DOÕPÕ� LOH� +7� JHOLúLPL� YH\D� LOHUOHPHVL� DUDVÕQGD� ELU� LOLúNL�
ROGX÷XQX� G�ú�QG�UPHNWHGLU� ���� ���� %X� oDOÕúPDQÕQ� DPDFÕ��
RWRLPP�Q� WLURLG� KDVWDOÕNODUÕQGDQ� +DVKLPRWR� WLURLGLWL� \|QH��
WLPLQGH�JOXWHQVL]�GL\HW�X\JXODPDODUÕ�LOH�LOJLOL�\DSÕODQ�oDOÕúPD-
ODUÕ�GHUOHPHN��ELOLPVHO�DoÕGDQ�GH÷HUOHQGLUPHN�YH�OLWHUDW�UH�\HQL�
ELOJLOHU�ND]DQGÕUPDNWÕU���

2WRLPP�Q� 7LURLG� +DVWDOÕNODUÕQÕQ� 3DWRMHQLN�
0HNDQL]PDODUÕ
2ø7+� LOH� LOLúNLOL� JHQOHULQ� SROLPRUIL]PLQLQ�� KDVWDOÕ÷ÕQ� JHOLúL-
PLQGH� URO�� ROGX÷X� ELOLQPHNWHGLU�� %X� JHQOHU� DUDVÕQGD�� WLURLG�
X\DUÕFÕ� KRUPRQ� UHVHSW|U�� �76+5�� JHQLQGHNL� SROLPRUIL]POHU�
*UDYHV�KDVWDOÕ÷Õ�GX\DUOÕOÕ÷ÕQÕ�DUWÕUPDNWDGÕU� ������7HN�Q�NOHRWLW�
SROLPRUIL]PL��613��UV�������UHVHSW|U��LoLQ�KRPR]LJRWOXN�YH\D�
KHWHWR]LJRWOXN�� PHUNH]L� WROHUDQVÕQ� D]DOPDVÕQD� YH� *+� JHOLúLP�
ULVNLQL� DUWÕUDQ� 76+5� P51$� WUDQVNULSWOHULQLQ� LQWUDWLPLN� HNV��
SUHV\RQXQX� D]DOWÕFÕ� HWNL\H� VDKLSWLU� ������ 2WRLPP�Q� UHJ�ODW|U�
�$,5(�� JHQL��PHG�OOHU� WLPLN� K�FUHOHUGH� ELUoRN� SURWHLQLQ� HNV��
SUHV\RQXQX�G�]HQOH\HQ�ELU�WUDQVNULSVL\RQ�IDNW|U�G�U��%X�JHQGH�
PH\GDQD� JHOHQ� GHIHNWOHU�� PHUNH]L� LPP�Q� WROHUDQVÕQ�
GLVUHJ�ODV\RQX� YH� oRNOX� RUJDQ� GHIHNWOHULQH� QHGHQ� ROPDNWDGÕU�
������

øPP�Q� FHYDEÕ� G�]HQOH\HQ� JHQOHU�� 2ø7+¶QÕQ� LOHUOHPHVLQGH�
DQDKWDU�UROH�VDKLSWLU��0DM|U�KLVWR�X\XPOXOXN�NRPSOHNVL��0+&��
VÕQÕI�,�YH�,,�JHQOHUL�LOH�ELUOLNWH��VLWRWRNVLN�7�OHQIRVLW�LOLúNLOL�IDNW|U�
�� �&7/$���� &'���� &'��� �)R[3���� SURWHLQ� WLUR]LQ� IRVIDWD]��
UHVHSW|U� ROPD\DQ� WLS� ��� �3731���� YH� VLWRNLQ� G�]HQOH\LFL�
JHQOHU�� 2ø7+¶QGD� DQD� IDNW|UOHU� RODUDN� WDQÕPODQPÕúWÕU� ������
&7/$���*+�LOH�LOLúNLOHQGLULOHQ�LON�LQVDQ�ROPD\DQ�O|NRVLW�DQWLMH-
QL� �+/$�� JHQLGLU� ������ &'���� W�P|U� QHNUR]� IDNW|U�� �71)��
V�SHU� DLOHVLQLQ� LPP�Q� G�]HQOH\LFL� JHQLGLU� YH� WLURLG� IROLN�OHU�
K�FUHOHULQGH�HNVSUHVH�HGLOLU��&'����&�7��SROLPRUIL]PLQLQ��*+�
LOH�NRUHOH�ROGX÷X�ELOLQPHNWHGLU�������øPP�Q�G�]HQOH\LFL�\ROODUÕ�
YH� VLWRNLQ� VLQ\DOOHúPHVLQL� G�]HQOH\HQ� WUDQVNULSVL\RQ� IDNW|U��
RODQ� WUDQVNULSVL\RQ� �67$7�� DLOHVL� SURWHLQLQLQ� VLQ\DO�
G|Q�úW�U�F��YH�DNWLYDW|U�QGHNL�613
QLQ��*+
QLQ�\DQÕ�VÕUD�+7�
LOH�GH�LOLúNLOL�ROGX÷X�EXOXQPXúWXU�������

7LURLGH� |]J�� ROPDPDNOD� ELUOLNWH� VHOHQRSURWHLQ� �6(3��� WLURLG�
KRUPRQXQXQ�GHL\RGLQDV\RQXQGD�J|UHY�DOPDNWDGÕU��<DSÕODQ�ELU�
oDOÕúPDGD���6(3�6�JHQLQLQ��6(36���SURPRW|U�QGHNL�613�LOH�+7�
KDVWDOÕ÷Õ�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQPXúWXU�������6HOHQ\XP�
HNVLNOL÷L�� KLSRWLURLGL]P�� VXENOLQLN� KLSRWLURLGL]P�� JHQLúOHPLú�
WLURLG��WLURLG�NDQVHUL��+7�YH�*+¶QÕ�GD�LoHUHQ�2ø7+�JLEL�ELUoRN�
ROXPVX]�WLURLG�NRúXOX�LOH�LOLúNLOHQGLULOPLúWLU���������
2WRLPP�Q�WLURLG�KDVWDOÕNODUÕQÕQ�oHYUHVHO�WHWLNOH\LFLOHUL��]HULQH�
\DSÕODQ� VRQ� DUDúWÕUPDODU�� VHOHQ\XP� YH� '� YLWDPLQLQLQ� EDúOÕFD�
GL\HW� ELOHúHQOHUL� ROGX÷XQX� EHOLUOHPLúWLU�� '�ú�N� '� YLWDPLQL�
VHYL\HOHUL� VDGHFH� HWL\RORMLN� ELU� IDNW|U� GH÷LO�� D\QÕ� ]DPDQGD�
2ø7+
QÕQ� úLGGHWL� LOH� GH� LOLúNLOLGLU��<DSÕODQ� ELU� PHWD� DQDOL]GH��
*UDYHV� KDVWDODUÕQÕQ�� '� YLWDPLQL� HNVLNOL÷LQH� VDKLS� ROPD�
RODVÕOÕ÷ÕQÕQ�GDKD�\�NVHN�ROGX÷X�J|VWHULOPLúWLU�������'�YLWDPLQL�
YH�VHOHQ\XPXQ�2ø7+¶QGDNL�ROXPOX�HWNLOHUL�ELUoRN�oDOÕúPD�LOH�
J|VWHULOVH�GH�NRQX�LOH�LOJLOL�RODUDN�\DSÕODQ�oDOÕúPDODU�KDOD�GHYDP�
HWPHNWHGLU��$\UÕFD�ELUoRN�DQWLNDQVHU�LODFÕQ��VLWRNLQOHU��LQWHUIHU-
RQ�Į� YH� WLUR]LQ� NLQD]� LQKLELW|UOHUL�� WLURLG� IRQNVL\RQ� ER]XN-
OX÷XQX� LQG�NOH\HELOHFH÷LQH� GDLU� J�oO�� NDQÕWODU� YDUGÕU�� +Õ]OÕ�
VDQD\LOHúPH�YH� oHYUHVHO� WRNVLQOHUH�PDUX]�NDOPD�GD�2ø7+
QÕQ�
QHGHQVHO� IDNW|UOHUL� RODUDN� NDEXO� HGLOPHNWHGLU��$\QÕ� ]DPDQGD�
LNOLPLQ� GH� 2ø7+¶QÕQ� JHOLúLPL� �]HULQGH� HWNLVLQLQ� ROGX÷X�
ELOLQPHNWHGLU�� .�UHVHO� ÕVÕQPD� YH� KDYD� NRúXOODUÕQGDNL� KÕ]OÕ�
GH÷LúLPOHULQ�� RWRLPP�Q� KDVWDOÕN� LQVLGDQVÕQGD� DUWÕúD� QHGHQ�
RODELOHFH÷L�ELOGLULOPHNWHGLU������

� *HQHWLN� IDNW|UOHUH� YH� oHYUHVHO� WHWLNOH\LFLOHUH� ED÷OÕ� RODUDN��
ED÷ÕúÕNOÕN� VLVWHPLQLQ� G�]HQVL]OL÷L�� WLURLG� EH]LQH� ELU� ED÷ÕúÕNOÕN�
VDOGÕUÕVÕ�LOH�VRQXoODQPDNWDGÕU��2WRLPP�Q�WLURLG�KDVWDOÕNODUÕQGD�
WLSLN�ELU�EXOJX��2ø7+�SDWRJHQH]LQGH�NULWLN�ELU�UROH�VDKLS�RODQ�7�
YH� %� OHQIRVLWOHULQLQ� LQWUDWLURLGDO� LQILOWUDV\RQXGXU�� +�FUHVHO�
ED÷ÕúÕNOÕNWD�� G�]HQOH\LFL� 7� K�FUHOHUL� �7UHJ
OHU�� YH� IROLN�OHU�
\DUGÕPFÕ�7��7IK��K�FUHOHUL��2ø7+¶QÕQ�SDWRMHQLN�PHNDQL]PDVÕQ-
GDNL�UROOHUL�QHGHQL\OH�|Q�SODQD�oÕNPÕúWÕU��7UHJ
OHU��&'���K�FUH��
OHULQLQ���� LOH����
XQX� WHPVLO� HGHU� YH� GR÷UXGDQ� K�FUH�K�FUH�
HWNLOHúLPL�\ROX\OD�YH\D�G|Q�úW�U�F��E�\�PH�IDNW|U��ȕ��7*)�ȕ��
YH�LQWHUO|NLQ������,/�����JLEL�VLWRNLQOHU�\ROX\OD�GROD\OÕ�RODUDN�
ED÷ÕúÕNOÕN�WHSNLOHULQL�LIDGH�HWPHNWHGLU��7UHJOHUGHNL�GHIHNWOHU�YH�
7IK� K�FUHOHULQLQ� DNWLYDV\RQX�� JHQHOOLNOH� 2ø7+
QÕ� EDúODWDQ�
ROD\ODU�RODUDN�NDEXO�HGLOPHNWHGLU��,/����YH�,/����JLEL�LQIODPD��
WXDU�VLWRNLQOHU�GH�2ø7+�JHOLúLPLQGH�URO�R\QDPDNWDGÕU�������

WHWLNOHQHQ� ELU� LQFH� ED÷ÕUVDN� HQWHURSDWLVL� RODQ� o|O\DN� KDVWDOÕ÷Õ�
LoLQ�PHYFXW� ELU� WHGDYLGLU��$QFDN� JOXWHQVL]� GL\HW�� GL÷HU� HOLPL-
QDV\RQ� GL\HWOHUL� JLEL� oHúLWOL� EHVLQ� |JHVL� HNVLNOLNOHULQH� �%�
YLWDPLQOHUL��'� YLWDPLQL�� NDOVL\XP�� GHPLU�� oLQNR��PDJQH]\XP��
VHOHQ\XP��EDNÕU��QHGHQ�RODELOPHNWHGLU� ������*OXWHQVL]��U�QOHU�
D\QÕ� ]DPDQGD�� JHOHQHNVHO� PXDGLOOHULQH� NÕ\DVOD�� GDKD� G�ú�N�
EHVLQ�GH÷HULQH� VDKLSWLU��$\UÕFD�� VRQ�GHUHFH� LúOHQPLú��U�QOHUGLU�
YH�GDKD�ID]OD�\D÷�YH�NDUERQKLGUDW�LoHUL÷LQH�VDKLSWLUOHU��<�NVHN�
NDORUL� LoHUL÷L� QHGHQL\OH� ED]Õ� JOXWHQVL]� �U�QOHU�� REH]LWH� JHOLúL-
PLQH�QHGHQ�RODELOPHNWHGLU��*OXWHQVL]��U�QOHULQ�VDWÕQ�DOÕQPDVÕ��
GL\HWLQ�PDOL\HWLQL����� RUDQÕQGD� DUWÕUPDNWDGÕU� YH� EX�PDOL\HW��
³JOXWHQVL]´�RODUDN�HWLNHWOHQPLú��U�QOHULQ�VDWÕQ�DOÕQPDVÕ\OD�GDKD�
GD�DUWDELOPHNWHGLU�������

$\UÕFD�� W�P� RWRLPP�Q� KDVWDOÕNODU� G�ú�Q�OG�÷�QGH�� o|O\DN�
WDQÕVÕQGDQ�|QFHNL�JOXWHQ�PDUX]L\HWLQLQ�V�UHVLQLQ��LOHULGH�WLURLG�
RWRLPP�QLWHVL�JHOLúLPL��]HULQH�HWNLVLQLQ�ROPDGÕ÷Õ�ELOGLULOPHN-
WHGLU�� 6RQ� NOLQLN� JHOLúPHOHU�� JOXWHQVL]� GL\HWLQ�� RWRLPP�Q�
KDVWDOÕNODUÕQ�ROXúXPXQX�HQJHOOHPHGL÷LQL�YXUJXODPDNWDGÕU������
.URQLN�OHQIRVLWLN�WLURLGLW�YH�o|O\DN�KDVWDOÕ÷ÕQÕQ�VÕNOÕNOD�ELUOLNWH�
J|U�OPHVL�� DUDúWÕUPDFÕODUÕ�� +7¶GH� JOXWHQVL]� GL\HWLQ� HWNLQOL÷LQL�
DUDúWÕUPD\D�\|QHOWPLúWLU��.U\VLDN�YH�DUN��\DSWÕNODUÕ�oDOÕúPDGD��
+7� KDVWDOÕ÷ÕQD� VDKLS� NDGÕQODUGDQ� ELU� JUXED�� DOWÕ� D\� ER\XQFD�
JOXWHQVL]� GL\HW� X\JXODQPÕú�� GL÷HU� JUXED� �NRQWURO� JUXEX�� LVH�
KHUKDQJL�ELU�GL\HW�WHGDYLVL�X\JXODQPDPÕú��QRUPDO�EHVOHQPHOH��
ULQH�GHYDP�HWPHOHUL�LVWHQPLúWLU������6HPSWRPDWLN�o|O\DN�KDVWD-
ODUÕ�YH�+7�GÕúÕQGD�HQGRNULQ�KDVWDOÕ÷Õ�EXOXQDQ�ELUH\OHU��oDOÕúPD-
\D�GDKLO�HGLOPHPLúWLU��dDOÕúPD�VRQXQGD�NRQWURO�JUXEXQXQ�VHUXP�
WLURWURSLQ�YH�VHUEHVW�WLURLG�KRUPRQ�VHYL\HOHUL��VHUXP����KLGURNVL�
YLWDPLQ�'�VHYL\HOHUL�D\QÕ�NDOPÕúWÕU��*OXWHQVL]�GL\HW�X\JXOD\DQ�
JUXSWD��WLURLG�DQWLNRUODUÕ�D]DOPÕú�����KLGURNVL�YLWDPLQ�'�VHYL\H��
OHUL�YH�63,1$�*7�LQGHNVL��WLURWURSLQ�YH�VHUEHVW�WLURLG�KRUPRQ�
VHYL\HOHULQH�GD\DOÕ�KHVDSODQDQ�ELU�LQGHNV��ELUD]�DUWPÕúWÕU��$\QÕ�
]DPDQGD�732$E� YH�7J$E� VHYL\HOHUL�� 63,1$�*7� LQGHNVL� LOH�
NRUHODV\RQ� J|VWHUPLúWLU�� dDOÕúPDGD�� JOXWHQVL]� GL\HWLQ�� RWRLP-
P�Q� WLURLG� KDVWDOÕ÷Õ� RODQ� NDGÕQODUD� NOLQLN� ID\GDODU� VD÷OD\DEL-
OHFH÷L� ELOGLULOPLúWLU� ����� .XV� YH� DUN��� ���� KDVWDGD� JOXWHQVL]�
GL\HWLQ� +7� �]HULQGHNL� HWNLOHULQL� LQFHOHPHN� LoLQ� ELU� DQNHW�
oDOÕúPDVÕ� \�U�WP�úOHUGLU� ����� .DWÕOÕPFÕODUÕQ� ���¶L� JOXWHQVL]�
GL\HW� X\JXODGÕNODUÕQÕ� ELOGLUPLúOHUGLU�� $\UÕFD� NDWÕOÕPFÕODUÕQ�
���¶L� IDUPDNRORMLN� WHGDYL� �OHYRWLURNVLQ�� DOGÕNODUÕQÕ� EHOLUWPLú��
OHUGLU�� )DUPDNRORMLN� WHGDYL� DOPD\DQ� KDVWDODUÕQ� E�\�N� oR÷XQ-
OX÷XQGD� 76+� G�]H\OHULQLQ� G�úW�÷�� UDSRU� HGLOPLúWLU��
.DWÕOÕPFÕODUÕQ� E�\�N� oR÷XQOX÷X�� +7� VHPSWRPODUÕQGD� D]DOPD�
ROGX÷XQX�LIDGH�HWPLúOHUGLU��.DWÕOÕPFÕODUÕQ������¶LQLQ�|QFHGHQ�
VLQGLULP� SUREOHPOHUL� \DúDGÕ÷Õ�� JOXWHQVL]� GL\HWL� X\JXODPD\D�
EDúODGÕNWDQ� VRQUD� EX� SUREOHPOHUL� \DúDPDGÕNODUÕ� YH� +7¶GH�
JOXWHQVL]� GL\HWLQ� ROXPOX� HWNLOHULQLQ� RODELOHFH÷LQLQ� DOWÕ� oL]LO��
PLúWLU�� $QFDN� EXQXQ� ELU� DQNHW� oDOÕúPDVÕ� ROGX÷X� YH� YHULOHQ�
FHYDSODUÕQ� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� GR÷UXODQPDGÕ÷Õ� EHOLUWLO��
PLúWLU�� $\UÕFD� KDVWDODU�� o|O\DN� KDVWDOÕ÷Õ� DoÕVÕQGDQ� WHVW�
HGLOPHPLúWLU� ����� 3REORFNL� YH� DUN��� KLSRWLURLGL]P� QHGHQL\OH�
OHYRWURNVLQ� NXOODQDQ� +7¶QD� VDKLS� RODQ� NDGÕQODUGD� JOXWHQVL]�
GL\HWLQ� HWNLVLQL� DUDúWÕUGÕNODUÕ� oDOÕúPDGD�� NDWÕOÕPFÕODU� LNL� JUXED�
D\UÕOPÕúWÕU� �����%LULQFL� JUXED� �Q ���� ��� D\� ER\XQFD� JOXWHQVL]�
GL\HW�X\JXODQPÕúWÕU��øNLQFL�JUXS��Q ����LVH�QRUPDO�EHVOHQPHVLQH�
GHYDP� HWPLú� YH� NRQWURO� JUXEX� RODUDN� EHOLUOHQPLúWLU�� d|O\DN�
KDVWDOÕ÷ÕQD� VDKLS� RODQODU� oDOÕúPD\D�GDKLO� HGLOPHPLúWLU��2Q� LNL�

D\OÕN� WDNLS�VÕUDVÕQGD�� LNL�JUXSWD�GD�DQWL�732��DQWL�7*�DQWLNRU-
ODUÕ��VHUEHVW�7���)W���YH\D�VHUEHVW�7���)W���VHYL\HOHUL�DUDVÕQGD�
ELU� IDUN� EXOXQPDPÕúWÕU��$QFDN�� JOXWHQVL]� GL\HW� X\JXOD\DQ�+7�
KDVWDODUÕQGD��76+�VHYL\HOHUL�|QHPOL�GHUHFH�D]DOPÕúWÕU��*OXWHQ-
VL]�GL\HWLQ�EX�HWNL\H��LQWHVWLQDO�OHYRWLURNVLQ�HPLOLPLQL�DUWÕUDUDN�
QHGHQ�RODELOHFH÷L�ELOGLULOPLúWLU�����
0DLQDUGL�YH�DUN��RWRLPP�Q�WLURLG�KDVWDODUÕQGD��Q �����o|O\DN�
SUHYDODQVÕQÕ����RODUDN�EXOPXúODUGÕU��%X�LNL�o|O\DN�KDVWDVÕQGD�
JOXWHQVL]� GL\HWLQ� WLURLG� IRQNVL\RQODUÕQÕ� YH� DQWLNRU� VHYL\HOHULQL�
HWNLOHPHGL÷L�J|U�OP�úW�U�������%HQ]HU�ELU�oDOÕúPDGD��\HQL�WDQÕ�
DOPÕú� o|O\DN� KDVWDODUÕQGD� ELU� \ÕOOÕN� JOXWHQVL]� GL\HW� X\JXOD-
PDVÕQÕQ����KDVWDGD�������732�DQWLNRUODUÕ��]HULQH�ELU�HWNLVLQLQ�
ROPDGÕ÷Õ�UDSRU�HGLOPLúWLU�������$NVLQH��JOXWHQVL]�GL\HW�X\JXOD-
PDVÕQGDQ�VRQUD�ELOH�WLURLGLWLQ�V�UHNOL�LOHUOHGL÷LQLQ�ELU�J|VWHUJHVL�
RODUDN�� o|O\D÷Õ� ROPD\DQ� KDVWDODUOD� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� WLURLG�
KDFPL�|QHPOL�|Oo�GH�D]DOPÕúWÕU������
0HWVR�YH�DUN�������o|O\DN�KDVWDODUÕQGD�JOXWHQVL]�GL\HWLQ�2ø7+�
JHOLúLPL��]HULQH�HWNLVLQL�DUDúWÕUPDN�LoLQ��\HQL�WDQÕ�DOPÕú�\HWLúNLQ�
o|O\DN� KDVWDODUÕQD�� ELU� \ÕO� ER\XQFD� JOXWHQVL]� GL\HW�
X\JXODPÕúODUGÕU�� d|O\DN� KDVWDOÕ÷ÕQD� VDKLS� ROPD\DQ� NRQWURO�
JUXEXQD�LVH�ELU�\ÕO�ER\XQFD�JOXWHQ�LoHULNOL�GL\HW�X\JXODQPÕúWÕU��
%DúODQJÕoWD� o|O\DN� KDVWDODUÕQÕQ� úLGGHWOL� YH\D� VXENOLQLN� WLURLG�
KDVWDOÕ÷ÕQD�VDKLS�ROGX÷X�EHOLUOHQPLúWLU��7DNLS�VÕUDVÕQGD�o|O\DN�
KDVWDODUÕQÕQ� WLURLG� EH]L� KDFPL�� NRQWURO� JUXEXQD� J|UH� |QHPOL�
GHUHFHGH� D]DOPÕúWÕU�� %X� GXUXP�� o|O\DN� KDVWDODUÕQGD� JOXWHQVL]�
GL\HWH�UD÷PHQ��WLURLG�EH]L�DWURILVLQLQ�LOHUOHPHVL�úHNOLQGH�\RUXP-
ODQPÕúWÕU��*OXWHQVL]�GL\HWLQ�o|O\DN�KDVWDODUÕQGD�ELU�\ÕOOÕN�WDNLSWH�
RWRLPP�Q� V�UHFLQ� LOHUOHPHVLQL� |QOHPHGL÷L� ELOGLULOPLúWLU� ������
6DWHJQD�YH� DUN�� \�U�WW�NOHUL� oRN�PHUNH]OL� ELU� oDOÕúPDGD�� \HQL�
WDQÕ�DOPÕú�����o|O\DN�KDVWDVÕQD�ELU�\ÕO�ER\XQFD�JOXWHQVL]�GL\HW�
X\JXODQPÕú� YH� GL\HW� X\JXODPDVÕQÕQ� |QFHVLQGH� YH� VRQUDVÕQGD��
KDVWDODUÕQ� WLURLG� IRQNVL\RQODUÕ� GH÷HUOHQGLULOPLúWLU�� *OXWHQVL]�
GL\HWLQ�ED]Õ�KDVWDODUGD� WLURLG�DQRUPDOOLNOHULQL� WHUVLQH�oHYLUGL÷L�
EXOXQPXúWXU�������

.RQLHF]Q\�YH�DUN�¶QÕQ�+7¶GH�HOLPLQDV\RQ�GL\HWL�NXOODQÕPÕQÕQ�
JHoHUOLOL÷L� �]HULQH� \�U�WW�NOHUL� ELU� DUDúWÕUPD\D�� ��� +7�� ����
o|O\DN� KDVWDVÕ� GDKLO� HGLOPLúWLU�� 7�P� NDWÕOÕPFÕODU�� oDOÕúPD\D�
GDKLO� ROPDGDQ� |QFH� HOLPLQDV\RQ� GL\HWL� X\JXODPÕúODUGÕU�� +7�
KDVWDODUÕQÕQ� \DúDP� NDOLWHVL� YH� VD÷OÕN� GXUXPODUÕ� JHUL\H� G|Q�N�
RODUDN� 7K\352SO� DQNHWL� �WLURLGH� |]J�� 3RORQ\D� GLOLQGH� KDVWD�
WDUDIÕQGDQ�ELOGLULOHQ�VRQXo�DQNHWL��LOH��o|O\DN�KDVWDODUÕ�LVH�&6,�
�o|O\DN� VHPSWRP� LQGHNVL�� DQNHWL� LOH� GH÷HUOHQGLULOPLúWLU� ������
.DWÕOÕPFÕODUÕQ�YHUGLNOHUL�FHYDSODUD�J|UH��HOLPLQDV\RQ�GL\HWOHUL-
QLQ� KDVWDOÕN� VHPSWRPODUÕQÕQ� úLGGHWLQL� D]DOWWÕ÷Õ� EXOXQPXúWXU��
*OXWHQVL]�GL\HW�X\JXOD\DQODU��HQ�oRN�VLQGLULPOH�LOJLOL�SUREOHP-
OHULQLQ� L\LOHúWL÷LQL� ELOGLUPLúOHUGLU�� +DVWDODUGD� \RUJXQOXN�� UXK�
KDOL�GH÷LúLNOLNOHULQGH�D]DOPD��NRQVDQWUDV\RQGD�DUWÕú�GD�J|]OHP-
OHQPLúWLU��$QFDN�oDOÕúPDGD��+7¶QH�VDKLS�RODQ�KDVWDODUGD�HúOLN�
HGHQ� o|O\DN� KDVWDOÕ÷ÕQÕQ� YDUOÕ÷ÕQÕQ� GH÷HUOHQGLULOPHGL÷L� ELOGLU-
LOPLúWLU� ������ 9DOHQWLQR� YH� DUN��� HúOLN� HGHQ� o|O\DN� KDVWDOÕ÷Õ�
EXOXQDQ�� �o� RWRLPP�Q� WLURLG� KDVWDVÕQGD� �� D\OÕN� JOXWHQVL]�
EHVOHQPHQLQ�VRQXFXQGD��KLSRWLURLGL]POH�LOJLOL�VHPSWRPODUÕQ�YH�
WLURNVLQ� GR]XQXQ� L\LOHúWL÷L� EXOXQPXúWXU� ������ 7LURJORE�OLQ� YH�
732�DQWLNRUODUÕQÕQ� VDGHFH���� D\OÕN� HN� WDNLEL� RODQ�ELU� KDVWDGD�
GH÷LúWL÷L�ELOGLULOPLúWLU�������
9HQWXUD� YH� DUN��� Hú� ]DPDQOÕ� o|O\DN� YH� +7¶VL� RODQ� KDVWDODUÕQ�
�Q ����� \DOQÕ]FD� +7� KDVWDOÕ÷Õ� EXOXQDQODUD� J|UH� �Q ���� KHGHI�

76+� GH÷HUOHULQH� XODúPDN� LoLQ� ���� GDKD� ID]OD� OHYRWLURNVLQ�
GR]XQD� LKWL\Do� GX\GX÷XQX� EHOLUWPLú� YH� EX� GXUXPX� WHGDYL�
HGLOPH\HQ� o|O\DN� KDVWDODUÕQGD� OHYRWLURNVLQ� HPLOLPLQLQ�
D]DOPDVÕQD� ED÷OÕ� ROGX÷XQX� |QH� V�UP�úOHUGLU� ������ $UWDQ�
OHYRWLURNVLQ� LKWL\DFÕ�� JOXWHQVL]� GL\HWOH� ELUOLNWH� D]DOPÕúWÕU� ������
=XEDULN� YH� DUN�¶QD� J|UH�� |WLURLG� � �QRUPDO� WLURLG� IRQNVL\RQX��
GXUXPXQX� VD÷ODPDN� LoLQ� \�NVHN� GR]GD� OHYRWLURNVLQ� LKWL\DFÕ�
EXOXQDQ�KDVWDODUÕQ�o|O\D÷D�VDKLS�ROPD�RODVÕOÕ÷ÕQÕQ�GDKD�\�NVHN�
ROGX÷X�ELOGLULOPLú��DQFDN�EX�GXUXP�6KDUPD�YH�DUN��WDUDIÕQGDQ�
RQD\ODQPDPÕúWÕU����������

,KQDWRZLF]�YH�DUN��LVH�JOXWHQVL]�GL\HWLQ��G�ú�N�NDOLWHOL�JOXWHQVL]�
�U�QOHUOH� LOJLOL� SRWDQVL\HO� EHVOHQPH� HNVLNOLNOHUL� QHGHQL\OH� +7�
JHOLúPH�ULVNLQL�DUWÕUDELOHFH÷LQL�EHOLUWPLúOHUGLU��$\UÕFD�VHOHQ\XP-
GDQ� \HWHUVL]� WRSUDNODUGD� \HWLúWLULOHQ� PDKVXOOHUGHQ� JOXWHQ�
DOÕPÕQÕQ�+7�ULVNLQL�DUWÕUGÕ÷Õ�ELOGLULOPLúOHUGLU�������'HUOHPHGHNL�
oDOÕúPDODUGDQ�VDGHFH�ELUNDoÕ��JOXWHQVL]�GL\HWLQ�o|O\DN�\RNOX÷XQ-
GD� +7� KDVWDODUÕ� LoLQ� ID\GDOÕ� RODELOHFH÷LQL� J|VWHUPLúWLU� ������
*OXWHQ�DOÕPÕ\OD�WLURLG�WDKULEDWÕ�DUDVÕQGDNL�LOLúNLQLQ��ED÷ÕUVDN�YH�
WLURLG� GRNXVX� WUDQVJOXWDPLQD]� DUDVÕQGDNL� PROHN�OHU� PLPLNUL�
PHNDQL]PDVÕQD� ED÷OÕ� RODELOHFH÷L� EHOLUWLOPLúWLU� ������ %DúND� ELU�
GHUOHPHGH�� +7� KDVWDODUÕQÕQ� VWDQGDUW� \|QHWLPLQGH� JOXWHQVL]�
GL\HWLQ�HWNLQOL÷L�LOH�LOJLOL�ELU�WHPHO�EXOXQDPDPÕúWÕU��+7�KDVWDODUÕ�
LoLQ�|QHULOHQ� WÕEEL�EHVOHQPH� WHGDYLVLQLQ��SROLIHQROOHU�� DQWLRNVL-
GDQODU�YH�RPHJD���\D÷�DVLWOHUL�DoÕVÕQGDQ�]HQJLQ�ELWNLVHO��U�QOHUL�
LoHUHQ� YH�'� YLWDPLQL�� L\RW�� VHOHQ\XP� WDNYL\HVL� VD÷OD\DELOHFHN�
LQIODPDWXDU�|]HOOLNWH�ELU�WHGDYL�ROGX÷X�EHOLUWLOPLúWLU�������

6218d
'L\HW� IDNW|UOHULQLQ� RWRLPP�Q� HQGRNULQ� ER]XNOXNODUÕQ�
SDWRJHQH]LQH�NDWNÕVÕ���]HULQGH�J�QFHO�oDOÕúPDODU�\�U�W�OHQ�ELU�
DODQGÕU�� *OXWHQ� W�NHWLPLQGHQ� NDoÕQPDN�� SRS�OHU� ELU� H÷LOLP�
KDOLQH� JHOPLúWLU�� <DúDP� ER\X� JOXWHQVL]� GL\HWH� ED÷OÕ� NDOPDN��
JOXWHQ� DOÕPÕ\OD� WHWLNOHQHQ� ELU� LQFH� ED÷ÕUVDN� HQWHURSDWLVL� RODQ�

o|O\DN� KDVWDOÕ÷Õ� LoLQ� PHYFXW� ELU� WHGDYLGLU�� $QFDN� JOXWHQLQ��
LPP�Q�DUDFÕOÕ�KDVWDOÕNODUÕQ�VH\ULQL�ER]PD\D�NDWNÕGD�EXOXQDEL-
OHFH÷L� GH� YDUVD\ÕOPDNWDGÕU�� *OXWHQVL]� GL\HWLQ�� RWRLPP�Q�
KDVWDOÕNODUÕ� |QOHGL÷LQH�GDLU� \HWHUOL� NDQÕW� \RNWXU��$QFDN� o|O\DN�
KDVWDOÕ÷ÕQD� VDKLS� RODQ� YH\D� ROPD\DQ� RWRLPP�Q� WLURLG� KDVWD-
ODUÕQÕQ��G�ú�N�JOXWHQ�LoHULNOL�GL\HWOHUGHQ�KDVWDOÕ÷ÕQ�LOHUOHPHVL�YH�
SRWDQVL\HO� NRPSOLNDV\RQODUÕ� DoÕVÕQGDQ� ID\GD� VD÷OD\DELOHFH÷L�
ELOGLULOPHNWHGLU�� +7� KDVWDODUÕQÕQ� WÕEEL� EHVOHQPH� WHGDYLOHUL��
$�&�(�YLWDPLQOHUL�SROLIHQROOHU�YH�RPHJD���JLEL�DQWLRNVLGDQ�YH�
DQWLLQIODPDWXDU� ELOHúLNOHUGHQ� ]HQJLQ� ROPDOÕGÕU��$\QÕ� ]DPDQGD��
JOXWHQ�HOLPLQDV\RQXQGDQ�VRQUD�+7�KDVWDODUÕQÕQ�WÕEEL�EHVOHQPH�
WHGDYLOHUL��VHOHQ\XP��L\RW��PDJQH]\XP��oLQNR��EDNÕU�DoÕVÕQGDQ�
GHVWHNOHQPHOLGLU��*OXWHQVL]�GL\HWOHULQ��2ø7+��]HULQGHNL�HWNLOHUL�
DUDúWÕUÕOÕUNHQ� PXWODND� ELUH\LQ� o|O\DN� KDVWDOÕ÷ÕQÕQ� ROXS�
ROPDGÕ÷ÕQÕQ�GD�GH÷HUOHQGLULOPHVL�JHUHNPHNWHGLU�� �<DúDP�ER\X�
JOXWHQVL]� GL\HW�� V�UG�U�OPHVL� ]RU� YH� ROGXNoD� SDKDOÕ� ELU� WÕEEL�
EHVOHQPH� WHGDYLVL� \DNODúÕPÕ� ROGX÷X� LoLQ�� ELUH\OHULQ� \DúDP�
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*OXWHQ�SURWHLQOHUL�� EX÷GD\�XQODUÕQÕQ�SLúPH�NDOLWHVL��]HULQGHNL�
\�NVHN� HWNLOHULQGHQ� GROD\Õ� JÕGD� HQG�VWULVLQLQ� X]XQ� V�UHGLU�
LOJLVLQL�oHNPHNWHGLU� ������*OXWHQ��EX÷GD\ÕQ�GHSR�SURWHLQOHULQ-
GHQ� RODQ� SURODPLQ� YH� JOXWHOLQ� IUDNVL\RQODUÕQGDQ� ROXúPDNWDGÕU�
������ 3URODPLQOHU� VXGD� o|]�QPH]�� DQFDN� DONROGH� o|]�QHELO-
LUNHQ��JOXWHOLQOHU�KHP�VXGD��KHP�GH�DONROGH�o|]�QPH]OHU�������
*OLDGLQ� YH� JOXWHOLQ� WHULPOHUL� EX÷GD\ÕQ� SURODPLQ� YH� JOXWHOLQ�
IUDNVL\RQODUÕQÕ�DoÕNODUNHQ��VHFDOLQ��KRUGHLQ�YH�DYHQLQ�WHULPOHUL�
VÕUDVÕ\OD�oDYGDU��DUSD�YH�\XODIÕQ�SURODPLQ�IUDNVL\RQXQX�WDQÕPOD-
PDNWDGÕU� ������.RGHNV�$OLPHQWDULXV�� JOXWHQL� ³EX÷GD\�� oDYGDU��
DUSD��\XODI�YH\D�EXQODUÕQ�PHOH]�oHúLWOHULQGHQ�YH�EXQODUÕQ�W�UHY-
OHULQGHQ�HOGH�HGLOHQ��ED]Õ�NLúLOHULQ�LQWROHUDQVÕQÕQ�ROGX÷X�YH�VX�
LOH� ���� PRODU� 1D&O¶GH� o|]�QPH\HQ� ELU� SURWHLQ� IUDNVL\RQX´�
RODUDN� WDQÕPODPÕúWÕU� ������ 6RQXo� RODUDN� JOXWHQ� J�Q�P�]GH�
EX÷GD\�� oDYGDU�� DUSD� YH� ED]Õ� GXUXPODUGD� \XODIÕQ� SURODPLQ� YH�
JOXWHOLQ�IUDNVL\RQODUÕ�LoLQ�RUWDN�ELU�WHULP�RODUDN�NDEXO�HGLOPHN-
WHGLU��*OXWHQ� SURWHLQOHULQLQ� LoHUGL÷L� SUROLQ� YH� JOXWDPLQ� DPLQR�
DVLWOHUL� DoÕVÕQGDQ� ]HQJLQ� WHNUDUOD\DQ� GL]L� E|O�POHUL�� LQVDQ�
PLGH�ED÷ÕUVDN�HQ]LPOHUL�WDUDIÕQGDQ�WDPDPHQ�SDUoDODQDPDPDN-
WDGÕU��%X�GXUXP��LQFH�ED÷ÕUVDNWD�QLVSHWHQ�X]XQ�JOXWHQ�SHSWLWOHUL-
QLQ�PHYFXGL\HWL� LOH� VRQXoODQPDNWDGÕU��d|O\DNOÕ�KDVWDODUGD��EX�
W�U� JOXWHQ� SHSWLWOHUL� ELU� LQIODPDWXDU� UHDNVL\RQX� WHWLNOHPHNWH��
DQFDN� VD÷OÕNOÕ�ELUH\OHULQ�oR÷XQXQ� LQFH�ED÷ÕUVD÷ÕQGD�EXOXQPD-
ODUÕQÕQ�ROGXNoD�]DUDUVÕ]�ROGX÷X�G�ú�Q�OPHNWHGLU�������

d|O\DN�KDVWDOÕ÷Õ��JHQHWLN�RODUDN�GX\DUOÕ�ELUH\OHUGH� LQFH�ED÷ÕU-
VDNODUÕ�HWNLOH\HQ�YH�\DúDP�ER\X�V�UHQ��GL\DUH��PDODEVRUEVL\RQ�
VHQGURPX�YH�Y�FXW�D÷ÕUOÕ÷Õ�ND\EÕ�LOH�NDUDNWHUL]H�ELU�JDVWURLQWHV-
WLQDO� VLVWHP� KDVWDOÕ÷ÕGÕU�� %LUoRN� RWRLPP�Q� KDVWDOÕN�� o|O\DN�
KDVWDOÕ÷Õ� LOH� LOLúNLOHQGLULOPLúWLU�� d|O\DN� KDVWDODUÕQÕQ� \DNODúÕN�
���¶X��ELU�YH\D�GDKD�ID]OD�RWRLPP�Q�KDVWDOÕ÷D�VDKLSNHQ��JHQHO�
SRS�ODV\RQGD� RWRLPP�Q� KDVWDOÕN� SUHYDODQVÕ� ��� LOH� �� ����
DUDVÕQGD�GH÷LúPHNWHGLU� ������d|O\DNOD� HQ� oRN� LOLúNLVL� EXOXQDQ�
KDVWDOÕNODU��7LS��GL\DEHW�YH�2ø7+¶GÕU��2Q�VHNL]�\DúÕQ�DOWÕQGDNL�
2ø7+¶QD�VDKLS�ELUH\OHULQ������¶VÕQGD�o|O\DN�JHOLúLPL�J|U�OH-
ELOPHNWHGLU�������%X�QHGHQOH�2ø7+�WDNLELQGH��KDVWDODUÕQ�G�]HQOL�
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VL�HNVSODQWODUÕ\OD�\DSÕODQ�H[�YLYR�oDOÕúPDODUÕQÕQ�\DQÕQGD��FDFR���
K�FUH�GL]LOHUL�NXOODQÕODUDN�\DSÕODQ�LQ�YLWUR�oDOÕúPDODUGD��JOLDGLQH�
PDUX]� NDOPDQÕQ� ED÷ÕUVDN� HSLWHO� E�W�QO�÷�Q�� ER]GX÷X� |QH�
V�U�OP�úW�U����������*OLDGLQLQ�ED÷ÕUVDN�JHoLUJHQOL÷L��]HULQGHNL�
HWNLVLQH��]RQXOLQ�SURWHLQ�VHNUHV\RQXQXQ�DUDFÕOÕN�HWWL÷LQH�LQDQÕO-
PDNWDGÕU��=RQXOLQ��SUHKDSWRJOREXOLQ���RODUDN�WDQÕPODQPDNWDGÕU�
YH�VHUXP�]RQXOLQ�VÕNOÕNOD�ED÷ÕUVDN�JHoLUJHQOL÷LQLQ�ELU�EHOLUWHFL�
RODUDN� NXOODQÕOPDNWDGÕU�� 2WRLPP�Q� KDVWDOÕNODUGD� ]RQXOLQ�
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HNVLNOL÷L� YH\D� DQWLNRUODUÕQ� QHGHQ� ROGX÷X� RWRLPP�Q�
SROLJODQG�OHU� VHQGURPXQXQ�ELU� SDUoDVÕ� RODUDN�� DUWDQ� LPP�QR-
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RODELOHFH÷L�G�ú�Q�OPHNWHGLU�������2WRLPP�Q�WLURLG�KDVWDOÕNODUÕ�
YH�o|O\DN�KDVWDOÕ÷Õ�DUDVÕQGDNL�LOLúNLQLQ�ELU�GL÷HU�RODVÕ�VHEHEL�LVH��
G�ú�N�VHOHQ\XP�YH�'�YLWDPLQL�VHYL\HOHULQLQ��GRNX�WUDQVJOXWDPL-
QD]���,J$�DQWLNRUODUÕQÕQ��WLURLG�IROLN�OOHUL�YH�WLURLG�HNVWUDVHO�OHU�
PDWULNVL� LOH� HWNLOHúLPH� JLUPHVLGLU�� (N]RMHQ� '� YLWDPLQL�
�NROHNDOVLIHURO�� YH� VHOHQ\XP� HNVLNOL÷LQLQ� +7¶QH� QHGHQ�
RODELOHFH÷L� ELOGLULOPHNWHGLU� ����� d|O\DN� LOH� +7� DUDVÕQGDNL�
LOLúNLQLQ�RODVÕ�PHNDQL]PDVÕ�ùHNLO� �¶GH�J|VWHULOPLúWLU� ������%LU�
PHWD�DQDOL]�oDOÕúPDVÕQGD��EX�LNL�KDVWDOÕ÷ÕQ�ELUOLNWH�J|U�OHELOPH�
ULVNL� ROGX÷XQGDQ�� W�P� RWRLPP�Q� WLURLG� KDVWDODUÕQÕQ�� o|O\DN�
KDVWDOÕ÷ÕQD� VDKLS� ROXS� ROPDGÕNODUÕQÕQ� EHOLUOHQPHVL� LoLQ�
WDUDQPDVÕ� |QHULOPLúWLU� ������ dDOÕúPDGD�� W�P� +7� KDVWDODUÕQÕQ�
o|O\DN�VHURORMLN�WHVWOHULQGHQ�JHoPHVL�JHUHNWL÷L�YH�EX�WHVWOHUGHQ�
KHUKDQJL� ELULQLQ� SR]LWLI� VRQXo� YHUPHVL� GXUXPXQGD� KDVWDODUÕQ�
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WL÷L� VDYXQXOPXúWXU� ������$\QÕ� úHNLOGH�� ����� RWRLPP�Q� WLURLG�
KDVWDVÕQÕQ� LQFHOHQGL÷L� ELU� oDOÕúPDGD�� KDVWDODUGD� EL\RSVL� LOH�
GR÷UXODQPÕú� o|O\DN� KDVWDOÕ÷Õ� SUHYDODQVÕQÕQ� \�NVHN� ROGX÷X�
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ùHNLO����+HU�LNL�KDVWDOÕ÷ÕQ�ELU�DUDGD�EXOXQPDVÕQÕQ�RODVÕ�QHGHQOHUL������

+DVKLPRWR� 7LURLGLWL� <|QHWLPLQGH� *OXWHQVL]� 'L\HWLQ�
(WNLQOL÷L�
*OXWHQVL]�GL\HWLQ�DQD�LONHVL��LoHULVLQGH�JOXWHQ�EXOXQDQ�EX÷GD\��
DUSD��oDYGDU��\XODI�YH�EXQODUÕ�LoHUHQ�E�W�Q�\L\HFHN��LoHFHN��LODo�
YH� EHVLQ� WDNYL\HOHULQLQ� GL\HWWHQ� oÕNDUÕOPDVÕGÕU� ������*OXWHQVL]�
GL\HW� HVDV� RODUDN�� PH\YH�� VHE]H�� HW�� EDOÕN�� EDNODJLOOHU��
NXUX\HPLúOHU�� V�W� �U�QOHUL� YH� \XPXUWD� JLEL� JOXWHQ� LoHUPH\HQ�
EHVLQOHUGHQ� ROXúPDNWDGÕU�� 0ÕVÕU�� GDUÕ�� SLULQo�� VRUJXP� YH� WHI�
JOXWHQ�LoHUPH\HQ�WDKÕOODUD�|UQHN�RODUDN�YHULOHELOLU��*OXWHQ��JÕGD�
HQG�VWULVLQGH� GROJX� PDGGHVL� RODUDN� YH\D� JÕGD� NDWNÕ� PDGGHVL�
RODUDN� PDOW� JLEL� �U�QOHUGH� � NXOODQÕOGÕ÷Õ� LoLQ�� JOXWHQVL]� GL\HW�
ROGXNoD� NÕVÕWOD\ÕFÕ� ROPDNWDGÕU� ������ *�QO�N� GL\HWWH� JOXWHQ�
LoHUHQ�WDKÕOODUÕQ�ID]OD�W�NHWLPL�|]HOOLNOH�$YUXSD�WRSOXPODUÕQGD��
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LGL]PH�QHGHQ�ROXU�YH�OHYRWLURNVLQ�JLEL�VHQWHWLN�WLURLG�KRUPRQODUÕ�
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oDOÕúPDGD���6(3�6�JHQLQLQ��6(36���SURPRW|U�QGHNL�613�LOH�+7�
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QDV\RQ� GL\HWOHUL� JLEL� oHúLWOL� EHVLQ� |JHVL� HNVLNOLNOHULQH� �%�
YLWDPLQOHUL��'� YLWDPLQL�� NDOVL\XP�� GHPLU�� oLQNR��PDJQH]\XP��
VHOHQ\XP��EDNÕU��QHGHQ�RODELOPHNWHGLU� ������*OXWHQVL]��U�QOHU�
D\QÕ� ]DPDQGD�� JHOHQHNVHO� PXDGLOOHULQH� NÕ\DVOD�� GDKD� G�ú�N�
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$\UÕFD�� W�P� RWRLPP�Q� KDVWDOÕNODU� G�ú�Q�OG�÷�QGH�� o|O\DN�
WDQÕVÕQGDQ�|QFHNL�JOXWHQ�PDUX]L\HWLQLQ�V�UHVLQLQ��LOHULGH�WLURLG�
RWRLPP�QLWHVL�JHOLúLPL��]HULQH�HWNLVLQLQ�ROPDGÕ÷Õ�ELOGLULOPHN-
WHGLU�� 6RQ� NOLQLN� JHOLúPHOHU�� JOXWHQVL]� GL\HWLQ�� RWRLPP�Q�
KDVWDOÕNODUÕQ�ROXúXPXQX�HQJHOOHPHGL÷LQL�YXUJXODPDNWDGÕU������
.URQLN�OHQIRVLWLN�WLURLGLW�YH�o|O\DN�KDVWDOÕ÷ÕQÕQ�VÕNOÕNOD�ELUOLNWH�
J|U�OPHVL�� DUDúWÕUPDFÕODUÕ�� +7¶GH� JOXWHQVL]� GL\HWLQ� HWNLQOL÷LQL�
DUDúWÕUPD\D�\|QHOWPLúWLU��.U\VLDN�YH�DUN��\DSWÕNODUÕ�oDOÕúPDGD��
+7� KDVWDOÕ÷ÕQD� VDKLS� NDGÕQODUGDQ� ELU� JUXED�� DOWÕ� D\� ER\XQFD�
JOXWHQVL]� GL\HW� X\JXODQPÕú�� GL÷HU� JUXED� �NRQWURO� JUXEX�� LVH�
KHUKDQJL�ELU�GL\HW�WHGDYLVL�X\JXODQPDPÕú��QRUPDO�EHVOHQPHOH��
ULQH�GHYDP�HWPHOHUL�LVWHQPLúWLU������6HPSWRPDWLN�o|O\DN�KDVWD-
ODUÕ�YH�+7�GÕúÕQGD�HQGRNULQ�KDVWDOÕ÷Õ�EXOXQDQ�ELUH\OHU��oDOÕúPD-
\D�GDKLO�HGLOPHPLúWLU��dDOÕúPD�VRQXQGD�NRQWURO�JUXEXQXQ�VHUXP�
WLURWURSLQ�YH�VHUEHVW�WLURLG�KRUPRQ�VHYL\HOHUL��VHUXP����KLGURNVL�
YLWDPLQ�'�VHYL\HOHUL�D\QÕ�NDOPÕúWÕU��*OXWHQVL]�GL\HW�X\JXOD\DQ�
JUXSWD��WLURLG�DQWLNRUODUÕ�D]DOPÕú�����KLGURNVL�YLWDPLQ�'�VHYL\H��
OHUL�YH�63,1$�*7�LQGHNVL��WLURWURSLQ�YH�VHUEHVW�WLURLG�KRUPRQ�
VHYL\HOHULQH�GD\DOÕ�KHVDSODQDQ�ELU�LQGHNV��ELUD]�DUWPÕúWÕU��$\QÕ�
]DPDQGD�732$E� YH�7J$E� VHYL\HOHUL�� 63,1$�*7� LQGHNVL� LOH�
NRUHODV\RQ� J|VWHUPLúWLU�� dDOÕúPDGD�� JOXWHQVL]� GL\HWLQ�� RWRLP-
P�Q� WLURLG� KDVWDOÕ÷Õ� RODQ� NDGÕQODUD� NOLQLN� ID\GDODU� VD÷OD\DEL-
OHFH÷L� ELOGLULOPLúWLU� ����� .XV� YH� DUN��� ���� KDVWDGD� JOXWHQVL]�
GL\HWLQ� +7� �]HULQGHNL� HWNLOHULQL� LQFHOHPHN� LoLQ� ELU� DQNHW�
oDOÕúPDVÕ� \�U�WP�úOHUGLU� ����� .DWÕOÕPFÕODUÕQ� ���¶L� JOXWHQVL]�
GL\HW� X\JXODGÕNODUÕQÕ� ELOGLUPLúOHUGLU�� $\UÕFD� NDWÕOÕPFÕODUÕQ�
���¶L� IDUPDNRORMLN� WHGDYL� �OHYRWLURNVLQ�� DOGÕNODUÕQÕ� EHOLUWPLú��
OHUGLU�� )DUPDNRORMLN� WHGDYL� DOPD\DQ� KDVWDODUÕQ� E�\�N� oR÷XQ-
OX÷XQGD� 76+� G�]H\OHULQLQ� G�úW�÷�� UDSRU� HGLOPLúWLU��
.DWÕOÕPFÕODUÕQ� E�\�N� oR÷XQOX÷X�� +7� VHPSWRPODUÕQGD� D]DOPD�
ROGX÷XQX�LIDGH�HWPLúOHUGLU��.DWÕOÕPFÕODUÕQ������¶LQLQ�|QFHGHQ�
VLQGLULP� SUREOHPOHUL� \DúDGÕ÷Õ�� JOXWHQVL]� GL\HWL� X\JXODPD\D�
EDúODGÕNWDQ� VRQUD� EX� SUREOHPOHUL� \DúDPDGÕNODUÕ� YH� +7¶GH�
JOXWHQVL]� GL\HWLQ� ROXPOX� HWNLOHULQLQ� RODELOHFH÷LQLQ� DOWÕ� oL]LO��
PLúWLU�� $QFDN� EXQXQ� ELU� DQNHW� oDOÕúPDVÕ� ROGX÷X� YH� YHULOHQ�
FHYDSODUÕQ� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� GR÷UXODQPDGÕ÷Õ� EHOLUWLO��
PLúWLU�� $\UÕFD� KDVWDODU�� o|O\DN� KDVWDOÕ÷Õ� DoÕVÕQGDQ� WHVW�
HGLOPHPLúWLU� ����� 3REORFNL� YH� DUN��� KLSRWLURLGL]P� QHGHQL\OH�
OHYRWURNVLQ� NXOODQDQ� +7¶QD� VDKLS� RODQ� NDGÕQODUGD� JOXWHQVL]�
GL\HWLQ� HWNLVLQL� DUDúWÕUGÕNODUÕ� oDOÕúPDGD�� NDWÕOÕPFÕODU� LNL� JUXED�
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GL\HW�X\JXODQPÕúWÕU��øNLQFL�JUXS��Q ����LVH�QRUPDO�EHVOHQPHVLQH�
GHYDP� HWPLú� YH� NRQWURO� JUXEX� RODUDN� EHOLUOHQPLúWLU�� d|O\DN�
KDVWDOÕ÷ÕQD� VDKLS� RODQODU� oDOÕúPD\D�GDKLO� HGLOPHPLúWLU��2Q� LNL�
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KDVWDODUÕQGD��76+�VHYL\HOHUL�|QHPOL�GHUHFH�D]DOPÕúWÕU��*OXWHQ-
VL]�GL\HWLQ�EX�HWNL\H��LQWHVWLQDO�OHYRWLURNVLQ�HPLOLPLQL�DUWÕUDUDN�
QHGHQ�RODELOHFH÷L�ELOGLULOPLúWLU�����
0DLQDUGL�YH�DUN��RWRLPP�Q�WLURLG�KDVWDODUÕQGD��Q �����o|O\DN�
SUHYDODQVÕQÕ����RODUDN�EXOPXúODUGÕU��%X�LNL�o|O\DN�KDVWDVÕQGD�
JOXWHQVL]� GL\HWLQ� WLURLG� IRQNVL\RQODUÕQÕ� YH� DQWLNRU� VHYL\HOHULQL�
HWNLOHPHGL÷L�J|U�OP�úW�U�������%HQ]HU�ELU�oDOÕúPDGD��\HQL�WDQÕ�
DOPÕú� o|O\DN� KDVWDODUÕQGD� ELU� \ÕOOÕN� JOXWHQVL]� GL\HW� X\JXOD-
PDVÕQÕQ����KDVWDGD�������732�DQWLNRUODUÕ��]HULQH�ELU�HWNLVLQLQ�
ROPDGÕ÷Õ�UDSRU�HGLOPLúWLU�������$NVLQH��JOXWHQVL]�GL\HW�X\JXOD-
PDVÕQGDQ�VRQUD�ELOH�WLURLGLWLQ�V�UHNOL�LOHUOHGL÷LQLQ�ELU�J|VWHUJHVL�
RODUDN�� o|O\D÷Õ� ROPD\DQ� KDVWDODUOD� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� WLURLG�
KDFPL�|QHPOL�|Oo�GH�D]DOPÕúWÕU������
0HWVR�YH�DUN�������o|O\DN�KDVWDODUÕQGD�JOXWHQVL]�GL\HWLQ�2ø7+�
JHOLúLPL��]HULQH�HWNLVLQL�DUDúWÕUPDN�LoLQ��\HQL�WDQÕ�DOPÕú�\HWLúNLQ�
o|O\DN� KDVWDODUÕQD�� ELU� \ÕO� ER\XQFD� JOXWHQVL]� GL\HW�
X\JXODPÕúODUGÕU�� d|O\DN� KDVWDOÕ÷ÕQD� VDKLS� ROPD\DQ� NRQWURO�
JUXEXQD�LVH�ELU�\ÕO�ER\XQFD�JOXWHQ�LoHULNOL�GL\HW�X\JXODQPÕúWÕU��
%DúODQJÕoWD� o|O\DN� KDVWDODUÕQÕQ� úLGGHWOL� YH\D� VXENOLQLN� WLURLG�
KDVWDOÕ÷ÕQD�VDKLS�ROGX÷X�EHOLUOHQPLúWLU��7DNLS�VÕUDVÕQGD�o|O\DN�
KDVWDODUÕQÕQ� WLURLG� EH]L� KDFPL�� NRQWURO� JUXEXQD� J|UH� |QHPOL�
GHUHFHGH� D]DOPÕúWÕU�� %X� GXUXP�� o|O\DN� KDVWDODUÕQGD� JOXWHQVL]�
GL\HWH�UD÷PHQ��WLURLG�EH]L�DWURILVLQLQ�LOHUOHPHVL�úHNOLQGH�\RUXP-
ODQPÕúWÕU��*OXWHQVL]�GL\HWLQ�o|O\DN�KDVWDODUÕQGD�ELU�\ÕOOÕN�WDNLSWH�
RWRLPP�Q� V�UHFLQ� LOHUOHPHVLQL� |QOHPHGL÷L� ELOGLULOPLúWLU� ������
6DWHJQD�YH� DUN�� \�U�WW�NOHUL� oRN�PHUNH]OL� ELU� oDOÕúPDGD�� \HQL�
WDQÕ�DOPÕú�����o|O\DN�KDVWDVÕQD�ELU�\ÕO�ER\XQFD�JOXWHQVL]�GL\HW�
X\JXODQPÕú� YH� GL\HW� X\JXODPDVÕQÕQ� |QFHVLQGH� YH� VRQUDVÕQGD��
KDVWDODUÕQ� WLURLG� IRQNVL\RQODUÕ� GH÷HUOHQGLULOPLúWLU�� *OXWHQVL]�
GL\HWLQ�ED]Õ�KDVWDODUGD� WLURLG�DQRUPDOOLNOHULQL� WHUVLQH�oHYLUGL÷L�
EXOXQPXúWXU�������
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JHoHUOLOL÷L� �]HULQH� \�U�WW�NOHUL� ELU� DUDúWÕUPD\D�� ��� +7�� ����
o|O\DN� KDVWDVÕ� GDKLO� HGLOPLúWLU�� 7�P� NDWÕOÕPFÕODU�� oDOÕúPD\D�
GDKLO� ROPDGDQ� |QFH� HOLPLQDV\RQ� GL\HWL� X\JXODPÕúODUGÕU�� +7�
KDVWDODUÕQÕQ� \DúDP� NDOLWHVL� YH� VD÷OÕN� GXUXPODUÕ� JHUL\H� G|Q�N�
RODUDN� 7K\352SO� DQNHWL� �WLURLGH� |]J�� 3RORQ\D� GLOLQGH� KDVWD�
WDUDIÕQGDQ�ELOGLULOHQ�VRQXo�DQNHWL��LOH��o|O\DN�KDVWDODUÕ�LVH�&6,�
�o|O\DN� VHPSWRP� LQGHNVL�� DQNHWL� LOH� GH÷HUOHQGLULOPLúWLU� ������
.DWÕOÕPFÕODUÕQ�YHUGLNOHUL�FHYDSODUD�J|UH��HOLPLQDV\RQ�GL\HWOHUL-
QLQ� KDVWDOÕN� VHPSWRPODUÕQÕQ� úLGGHWLQL� D]DOWWÕ÷Õ� EXOXQPXúWXU��
*OXWHQVL]�GL\HW�X\JXOD\DQODU��HQ�oRN�VLQGLULPOH�LOJLOL�SUREOHP-
OHULQLQ� L\LOHúWL÷LQL� ELOGLUPLúOHUGLU�� +DVWDODUGD� \RUJXQOXN�� UXK�
KDOL�GH÷LúLNOLNOHULQGH�D]DOPD��NRQVDQWUDV\RQGD�DUWÕú�GD�J|]OHP-
OHQPLúWLU��$QFDN�oDOÕúPDGD��+7¶QH�VDKLS�RODQ�KDVWDODUGD�HúOLN�
HGHQ� o|O\DN� KDVWDOÕ÷ÕQÕQ� YDUOÕ÷ÕQÕQ� GH÷HUOHQGLULOPHGL÷L� ELOGLU-
LOPLúWLU� ������ 9DOHQWLQR� YH� DUN��� HúOLN� HGHQ� o|O\DN� KDVWDOÕ÷Õ�
EXOXQDQ�� �o� RWRLPP�Q� WLURLG� KDVWDVÕQGD� �� D\OÕN� JOXWHQVL]�
EHVOHQPHQLQ�VRQXFXQGD��KLSRWLURLGL]POH�LOJLOL�VHPSWRPODUÕQ�YH�
WLURNVLQ� GR]XQXQ� L\LOHúWL÷L� EXOXQPXúWXU� ������ 7LURJORE�OLQ� YH�
732�DQWLNRUODUÕQÕQ� VDGHFH���� D\OÕN� HN� WDNLEL� RODQ�ELU� KDVWDGD�
GH÷LúWL÷L�ELOGLULOPLúWLU�������
9HQWXUD� YH� DUN��� Hú� ]DPDQOÕ� o|O\DN� YH� +7¶VL� RODQ� KDVWDODUÕQ�
�Q ����� \DOQÕ]FD� +7� KDVWDOÕ÷Õ� EXOXQDQODUD� J|UH� �Q ���� KHGHI�

76+� GH÷HUOHULQH� XODúPDN� LoLQ� ���� GDKD� ID]OD� OHYRWLURNVLQ�
GR]XQD� LKWL\Do� GX\GX÷XQX� EHOLUWPLú� YH� EX� GXUXPX� WHGDYL�
HGLOPH\HQ� o|O\DN� KDVWDODUÕQGD� OHYRWLURNVLQ� HPLOLPLQLQ�
D]DOPDVÕQD� ED÷OÕ� ROGX÷XQX� |QH� V�UP�úOHUGLU� ������ $UWDQ�
OHYRWLURNVLQ� LKWL\DFÕ�� JOXWHQVL]� GL\HWOH� ELUOLNWH� D]DOPÕúWÕU� ������
=XEDULN� YH� DUN�¶QD� J|UH�� |WLURLG� � �QRUPDO� WLURLG� IRQNVL\RQX��
GXUXPXQX� VD÷ODPDN� LoLQ� \�NVHN� GR]GD� OHYRWLURNVLQ� LKWL\DFÕ�
EXOXQDQ�KDVWDODUÕQ�o|O\D÷D�VDKLS�ROPD�RODVÕOÕ÷ÕQÕQ�GDKD�\�NVHN�
ROGX÷X�ELOGLULOPLú��DQFDN�EX�GXUXP�6KDUPD�YH�DUN��WDUDIÕQGDQ�
RQD\ODQPDPÕúWÕU����������

,KQDWRZLF]�YH�DUN��LVH�JOXWHQVL]�GL\HWLQ��G�ú�N�NDOLWHOL�JOXWHQVL]�
�U�QOHUOH� LOJLOL� SRWDQVL\HO� EHVOHQPH� HNVLNOLNOHUL� QHGHQL\OH� +7�
JHOLúPH�ULVNLQL�DUWÕUDELOHFH÷LQL�EHOLUWPLúOHUGLU��$\UÕFD�VHOHQ\XP-
GDQ� \HWHUVL]� WRSUDNODUGD� \HWLúWLULOHQ� PDKVXOOHUGHQ� JOXWHQ�
DOÕPÕQÕQ�+7�ULVNLQL�DUWÕUGÕ÷Õ�ELOGLULOPLúOHUGLU�������'HUOHPHGHNL�
oDOÕúPDODUGDQ�VDGHFH�ELUNDoÕ��JOXWHQVL]�GL\HWLQ�o|O\DN�\RNOX÷XQ-
GD� +7� KDVWDODUÕ� LoLQ� ID\GDOÕ� RODELOHFH÷LQL� J|VWHUPLúWLU� ������
*OXWHQ�DOÕPÕ\OD�WLURLG�WDKULEDWÕ�DUDVÕQGDNL�LOLúNLQLQ��ED÷ÕUVDN�YH�
WLURLG� GRNXVX� WUDQVJOXWDPLQD]� DUDVÕQGDNL� PROHN�OHU� PLPLNUL�
PHNDQL]PDVÕQD� ED÷OÕ� RODELOHFH÷L� EHOLUWLOPLúWLU� ������ %DúND� ELU�
GHUOHPHGH�� +7� KDVWDODUÕQÕQ� VWDQGDUW� \|QHWLPLQGH� JOXWHQVL]�
GL\HWLQ�HWNLQOL÷L�LOH�LOJLOL�ELU�WHPHO�EXOXQDPDPÕúWÕU��+7�KDVWDODUÕ�
LoLQ�|QHULOHQ� WÕEEL�EHVOHQPH� WHGDYLVLQLQ��SROLIHQROOHU�� DQWLRNVL-
GDQODU�YH�RPHJD���\D÷�DVLWOHUL�DoÕVÕQGDQ�]HQJLQ�ELWNLVHO��U�QOHUL�
LoHUHQ� YH�'� YLWDPLQL�� L\RW�� VHOHQ\XP� WDNYL\HVL� VD÷OD\DELOHFHN�
LQIODPDWXDU�|]HOOLNWH�ELU�WHGDYL�ROGX÷X�EHOLUWLOPLúWLU�������

6218d
'L\HW� IDNW|UOHULQLQ� RWRLPP�Q� HQGRNULQ� ER]XNOXNODUÕQ�
SDWRJHQH]LQH�NDWNÕVÕ���]HULQGH�J�QFHO�oDOÕúPDODU�\�U�W�OHQ�ELU�
DODQGÕU�� *OXWHQ� W�NHWLPLQGHQ� NDoÕQPDN�� SRS�OHU� ELU� H÷LOLP�
KDOLQH� JHOPLúWLU�� <DúDP� ER\X� JOXWHQVL]� GL\HWH� ED÷OÕ� NDOPDN��
JOXWHQ� DOÕPÕ\OD� WHWLNOHQHQ� ELU� LQFH� ED÷ÕUVDN� HQWHURSDWLVL� RODQ�

o|O\DN� KDVWDOÕ÷Õ� LoLQ� PHYFXW� ELU� WHGDYLGLU�� $QFDN� JOXWHQLQ��
LPP�Q�DUDFÕOÕ�KDVWDOÕNODUÕQ�VH\ULQL�ER]PD\D�NDWNÕGD�EXOXQDEL-
OHFH÷L� GH� YDUVD\ÕOPDNWDGÕU�� *OXWHQVL]� GL\HWLQ�� RWRLPP�Q�
KDVWDOÕNODUÕ� |QOHGL÷LQH�GDLU� \HWHUOL� NDQÕW� \RNWXU��$QFDN� o|O\DN�
KDVWDOÕ÷ÕQD� VDKLS� RODQ� YH\D� ROPD\DQ� RWRLPP�Q� WLURLG� KDVWD-
ODUÕQÕQ��G�ú�N�JOXWHQ�LoHULNOL�GL\HWOHUGHQ�KDVWDOÕ÷ÕQ�LOHUOHPHVL�YH�
SRWDQVL\HO� NRPSOLNDV\RQODUÕ� DoÕVÕQGDQ� ID\GD� VD÷OD\DELOHFH÷L�
ELOGLULOPHNWHGLU�� +7� KDVWDODUÕQÕQ� WÕEEL� EHVOHQPH� WHGDYLOHUL��
$�&�(�YLWDPLQOHUL�SROLIHQROOHU�YH�RPHJD���JLEL�DQWLRNVLGDQ�YH�
DQWLLQIODPDWXDU� ELOHúLNOHUGHQ� ]HQJLQ� ROPDOÕGÕU��$\QÕ� ]DPDQGD��
JOXWHQ�HOLPLQDV\RQXQGDQ�VRQUD�+7�KDVWDODUÕQÕQ�WÕEEL�EHVOHQPH�
WHGDYLOHUL��VHOHQ\XP��L\RW��PDJQH]\XP��oLQNR��EDNÕU�DoÕVÕQGDQ�
GHVWHNOHQPHOLGLU��*OXWHQVL]�GL\HWOHULQ��2ø7+��]HULQGHNL�HWNLOHUL�
DUDúWÕUÕOÕUNHQ� PXWODND� ELUH\LQ� o|O\DN� KDVWDOÕ÷ÕQÕQ� ROXS�
ROPDGÕ÷ÕQÕQ�GD�GH÷HUOHQGLULOPHVL�JHUHNPHNWHGLU�� �<DúDP�ER\X�
JOXWHQVL]� GL\HW�� V�UG�U�OPHVL� ]RU� YH� ROGXNoD� SDKDOÕ� ELU� WÕEEL�
EHVOHQPH� WHGDYLVL� \DNODúÕPÕ� ROGX÷X� LoLQ�� ELUH\OHULQ� \DúDP�
NDOLWHVLQL� ER]DELOHFH÷L� XQXWXOPDPDOÕGÕU�� *OXWHQVL]� GL\HWLQ�
2ø7+� �]HULQGHNL� HWNLOHUL\OH� LOJLOL� GDKD� ID]OD� VD\ÕGD� oDOÕúPD�
\DSÕOPDVÕQD� LKWL\Do� GX\XOPDNWDGÕU�� ùLPGL\H� NDGDU� \DSÕODQ�
oDOÕúPDODU�� RWRLPP�Q� WLURLG� KDVWDODUÕQÕQ� GL\HWOHULQGHQ� JOXWHQL�
oÕNDUPDODUÕ� JHUHNWL÷L� LGGLDVÕQÕ� GHVWHNOHPHPHNWHGLU�� %�\�N�
VÕQÕUODPDODUÕ�YH�EHOLUVL]�VRQXoODUÕ�RODQ�VÕQÕUOÕ�VD\ÕGD�oDOÕúPD�J|]�
|Q�QH�DOÕQGÕ÷ÕQGD��JOXWHQVL]�GL\HW��+7�KDVWDODUÕQÕQ�\|QHWLPLQGH�
UXWLQ�RODUDN�|QHULOPHPHNWHGLU��

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU��

)LQDQVDO�'HVWHN�
�%X�oDOÕúPD�LoLQ�KHUKDQJL�ELU�ILQDQVDO�GHVWHN�DOÕQPDPÕúWÕU�
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YH�JOXWHQVL]�GL\HWLQ�+DVKLPRWR�WLURLGLWL�RODQ�KDVWDODUD�|QHULOPHVL�LoLQ�\HWHUOL�NDQÕW�EXOXQPDPDN-
WDGÕU�� %X� oDOÕúPDGD�� RWRLPP�Q� WLURLG� KDVWDOÕNODUÕQGDQ� +DVKLPRWR� WLURLGLWLQLQ� \|QHWLPLQGH�
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*OXWHQ�� 2WRLPP�Q� 7LURLG� +DVWDOÕNODUÕ� YH� d|O\DN�
$UDVÕQGDNL�øOLúNL
*OXWHQ�SURWHLQOHUL�� EX÷GD\�XQODUÕQÕQ�SLúPH�NDOLWHVL��]HULQGHNL�
\�NVHN� HWNLOHULQGHQ� GROD\Õ� JÕGD� HQG�VWULVLQLQ� X]XQ� V�UHGLU�
LOJLVLQL�oHNPHNWHGLU� ������*OXWHQ��EX÷GD\ÕQ�GHSR�SURWHLQOHULQ-
GHQ� RODQ� SURODPLQ� YH� JOXWHOLQ� IUDNVL\RQODUÕQGDQ� ROXúPDNWDGÕU�
������ 3URODPLQOHU� VXGD� o|]�QPH]�� DQFDN� DONROGH� o|]�QHELO-
LUNHQ��JOXWHOLQOHU�KHP�VXGD��KHP�GH�DONROGH�o|]�QPH]OHU�������
*OLDGLQ� YH� JOXWHOLQ� WHULPOHUL� EX÷GD\ÕQ� SURODPLQ� YH� JOXWHOLQ�
IUDNVL\RQODUÕQÕ�DoÕNODUNHQ��VHFDOLQ��KRUGHLQ�YH�DYHQLQ�WHULPOHUL�
VÕUDVÕ\OD�oDYGDU��DUSD�YH�\XODIÕQ�SURODPLQ�IUDNVL\RQXQX�WDQÕPOD-
PDNWDGÕU� ������.RGHNV�$OLPHQWDULXV�� JOXWHQL� ³EX÷GD\�� oDYGDU��
DUSD��\XODI�YH\D�EXQODUÕQ�PHOH]�oHúLWOHULQGHQ�YH�EXQODUÕQ�W�UHY-
OHULQGHQ�HOGH�HGLOHQ��ED]Õ�NLúLOHULQ�LQWROHUDQVÕQÕQ�ROGX÷X�YH�VX�
LOH� ���� PRODU� 1D&O¶GH� o|]�QPH\HQ� ELU� SURWHLQ� IUDNVL\RQX´�
RODUDN� WDQÕPODPÕúWÕU� ������ 6RQXo� RODUDN� JOXWHQ� J�Q�P�]GH�
EX÷GD\�� oDYGDU�� DUSD� YH� ED]Õ� GXUXPODUGD� \XODIÕQ� SURODPLQ� YH�
JOXWHOLQ�IUDNVL\RQODUÕ�LoLQ�RUWDN�ELU�WHULP�RODUDN�NDEXO�HGLOPHN-
WHGLU��*OXWHQ� SURWHLQOHULQLQ� LoHUGL÷L� SUROLQ� YH� JOXWDPLQ� DPLQR�
DVLWOHUL� DoÕVÕQGDQ� ]HQJLQ� WHNUDUOD\DQ� GL]L� E|O�POHUL�� LQVDQ�
PLGH�ED÷ÕUVDN�HQ]LPOHUL�WDUDIÕQGDQ�WDPDPHQ�SDUoDODQDPDPDN-
WDGÕU��%X�GXUXP��LQFH�ED÷ÕUVDNWD�QLVSHWHQ�X]XQ�JOXWHQ�SHSWLWOHUL-
QLQ�PHYFXGL\HWL� LOH� VRQXoODQPDNWDGÕU��d|O\DNOÕ�KDVWDODUGD��EX�
W�U� JOXWHQ� SHSWLWOHUL� ELU� LQIODPDWXDU� UHDNVL\RQX� WHWLNOHPHNWH��
DQFDN� VD÷OÕNOÕ�ELUH\OHULQ�oR÷XQXQ� LQFH�ED÷ÕUVD÷ÕQGD�EXOXQPD-
ODUÕQÕQ�ROGXNoD�]DUDUVÕ]�ROGX÷X�G�ú�Q�OPHNWHGLU�������

d|O\DN�KDVWDOÕ÷Õ��JHQHWLN�RODUDN�GX\DUOÕ�ELUH\OHUGH� LQFH�ED÷ÕU-
VDNODUÕ�HWNLOH\HQ�YH�\DúDP�ER\X�V�UHQ��GL\DUH��PDODEVRUEVL\RQ�
VHQGURPX�YH�Y�FXW�D÷ÕUOÕ÷Õ�ND\EÕ�LOH�NDUDNWHUL]H�ELU�JDVWURLQWHV-
WLQDO� VLVWHP� KDVWDOÕ÷ÕGÕU�� %LUoRN� RWRLPP�Q� KDVWDOÕN�� o|O\DN�
KDVWDOÕ÷Õ� LOH� LOLúNLOHQGLULOPLúWLU�� d|O\DN� KDVWDODUÕQÕQ� \DNODúÕN�
���¶X��ELU�YH\D�GDKD�ID]OD�RWRLPP�Q�KDVWDOÕ÷D�VDKLSNHQ��JHQHO�
SRS�ODV\RQGD� RWRLPP�Q� KDVWDOÕN� SUHYDODQVÕ� ��� LOH� �� ����
DUDVÕQGD�GH÷LúPHNWHGLU� ������d|O\DNOD� HQ� oRN� LOLúNLVL� EXOXQDQ�
KDVWDOÕNODU��7LS��GL\DEHW�YH�2ø7+¶GÕU��2Q�VHNL]�\DúÕQ�DOWÕQGDNL�
2ø7+¶QD�VDKLS�ELUH\OHULQ������¶VÕQGD�o|O\DN�JHOLúLPL�J|U�OH-
ELOPHNWHGLU�������%X�QHGHQOH�2ø7+�WDNLELQGH��KDVWDODUÕQ�G�]HQOL�
VHURORMLN� WDUDPDVÕQÕQ� \DSÕOPDVÕ� |QHPOLGLU� ������ +HP� o|O\DN�
KDVWDODUÕQGDQ��KHP�GH�VD÷OÕNOÕ�NRQWUROOHUGHQ�DOÕQDQ�LQVDQ�EL\RS-
VL�HNVSODQWODUÕ\OD�\DSÕODQ�H[�YLYR�oDOÕúPDODUÕQÕQ�\DQÕQGD��FDFR���
K�FUH�GL]LOHUL�NXOODQÕODUDN�\DSÕODQ�LQ�YLWUR�oDOÕúPDODUGD��JOLDGLQH�
PDUX]� NDOPDQÕQ� ED÷ÕUVDN� HSLWHO� E�W�QO�÷�Q�� ER]GX÷X� |QH�
V�U�OP�úW�U����������*OLDGLQLQ�ED÷ÕUVDN�JHoLUJHQOL÷L��]HULQGHNL�
HWNLVLQH��]RQXOLQ�SURWHLQ�VHNUHV\RQXQXQ�DUDFÕOÕN�HWWL÷LQH�LQDQÕO-
PDNWDGÕU��=RQXOLQ��SUHKDSWRJOREXOLQ���RODUDN�WDQÕPODQPDNWDGÕU�
YH�VHUXP�]RQXOLQ�VÕNOÕNOD�ED÷ÕUVDN�JHoLUJHQOL÷LQLQ�ELU�EHOLUWHFL�
RODUDN� NXOODQÕOPDNWDGÕU�� 2WRLPP�Q� KDVWDOÕNODUGD� ]RQXOLQ�
G�]H\OHULQLQ�\�NVHOGL÷L�EXOXQPXúWXU������

d|O\DN�KDVWDOÕ÷Õ�LOH�2ø7+�DUDVÕQGDNL�LOLúNL�QHW�RODUDN�ELOLQPHP-
HNWHGLU��d|O\DNOD�2ø7+��+/$�'5��'4��YH�'5��'4��KDSOR��
WLSOHULQL� SD\ODúPDNWDGÕU�� '5��'4��'5��'4��� 2ø7+� JHOLúLP�
ULVNL�LOH�J�oO��ELU�úHNLOGH�LOLúNLOLGLU�������$\UÕFD��o|O\DNWD�PDODE-
VRUEVL\RQGDQ�GROD\Õ��VHOHQ\XP�YH�L\RW�JLEL�DQDKWDU�HOHPHQWOHULQ�
HNVLNOL÷L� YH\D� DQWLNRUODUÕQ� QHGHQ� ROGX÷X� RWRLPP�Q�
SROLJODQG�OHU� VHQGURPXQXQ�ELU� SDUoDVÕ� RODUDN�� DUWDQ� LPP�QR-

VHQVLWLYLWHQLQ� GH� 2ø7+� JHOLúLPLQH� \RO� DoDQ� HWPHQOHUGHQ� ELUL�
RODELOHFH÷L�G�ú�Q�OPHNWHGLU�������2WRLPP�Q�WLURLG�KDVWDOÕNODUÕ�
YH�o|O\DN�KDVWDOÕ÷Õ�DUDVÕQGDNL�LOLúNLQLQ�ELU�GL÷HU�RODVÕ�VHEHEL�LVH��
G�ú�N�VHOHQ\XP�YH�'�YLWDPLQL�VHYL\HOHULQLQ��GRNX�WUDQVJOXWDPL-
QD]���,J$�DQWLNRUODUÕQÕQ��WLURLG�IROLN�OOHUL�YH�WLURLG�HNVWUDVHO�OHU�
PDWULNVL� LOH� HWNLOHúLPH� JLUPHVLGLU�� (N]RMHQ� '� YLWDPLQL�
�NROHNDOVLIHURO�� YH� VHOHQ\XP� HNVLNOL÷LQLQ� +7¶QH� QHGHQ�
RODELOHFH÷L� ELOGLULOPHNWHGLU� ����� d|O\DN� LOH� +7� DUDVÕQGDNL�
LOLúNLQLQ�RODVÕ�PHNDQL]PDVÕ�ùHNLO� �¶GH�J|VWHULOPLúWLU� ������%LU�
PHWD�DQDOL]�oDOÕúPDVÕQGD��EX�LNL�KDVWDOÕ÷ÕQ�ELUOLNWH�J|U�OHELOPH�
ULVNL� ROGX÷XQGDQ�� W�P� RWRLPP�Q� WLURLG� KDVWDODUÕQÕQ�� o|O\DN�
KDVWDOÕ÷ÕQD� VDKLS� ROXS� ROPDGÕNODUÕQÕQ� EHOLUOHQPHVL� LoLQ�
WDUDQPDVÕ� |QHULOPLúWLU� ������ dDOÕúPDGD�� W�P� +7� KDVWDODUÕQÕQ�
o|O\DN�VHURORMLN�WHVWOHULQGHQ�JHoPHVL�JHUHNWL÷L�YH�EX�WHVWOHUGHQ�
KHUKDQJL� ELULQLQ� SR]LWLI� VRQXo� YHUPHVL� GXUXPXQGD� KDVWDODUÕQ�
JDVWURGXRGHQRVNRSL�YH�GXRGHQDO�EL\RSVL�LOH�DUDúWÕUÕOPDVÕ�JHUHN-
WL÷L� VDYXQXOPXúWXU� ������$\QÕ� úHNLOGH�� ����� RWRLPP�Q� WLURLG�
KDVWDVÕQÕQ� LQFHOHQGL÷L� ELU� oDOÕúPDGD�� KDVWDODUGD� EL\RSVL� LOH�
GR÷UXODQPÕú� o|O\DN� KDVWDOÕ÷Õ� SUHYDODQVÕQÕQ� \�NVHN� ROGX÷X�
ELOGLULOPLúWLU�������

ùHNLO����+HU�LNL�KDVWDOÕ÷ÕQ�ELU�DUDGD�EXOXQPDVÕQÕQ�RODVÕ�QHGHQOHUL������

+DVKLPRWR� 7LURLGLWL� <|QHWLPLQGH� *OXWHQVL]� 'L\HWLQ�
(WNLQOL÷L�
*OXWHQVL]�GL\HWLQ�DQD�LONHVL��LoHULVLQGH�JOXWHQ�EXOXQDQ�EX÷GD\��
DUSD��oDYGDU��\XODI�YH�EXQODUÕ�LoHUHQ�E�W�Q�\L\HFHN��LoHFHN��LODo�
YH� EHVLQ� WDNYL\HOHULQLQ� GL\HWWHQ� oÕNDUÕOPDVÕGÕU� ������*OXWHQVL]�
GL\HW� HVDV� RODUDN�� PH\YH�� VHE]H�� HW�� EDOÕN�� EDNODJLOOHU��
NXUX\HPLúOHU�� V�W� �U�QOHUL� YH� \XPXUWD� JLEL� JOXWHQ� LoHUPH\HQ�
EHVLQOHUGHQ� ROXúPDNWDGÕU�� 0ÕVÕU�� GDUÕ�� SLULQo�� VRUJXP� YH� WHI�
JOXWHQ�LoHUPH\HQ�WDKÕOODUD�|UQHN�RODUDN�YHULOHELOLU��*OXWHQ��JÕGD�
HQG�VWULVLQGH� GROJX� PDGGHVL� RODUDN� YH\D� JÕGD� NDWNÕ� PDGGHVL�
RODUDN� PDOW� JLEL� �U�QOHUGH� � NXOODQÕOGÕ÷Õ� LoLQ�� JOXWHQVL]� GL\HW�
ROGXNoD� NÕVÕWOD\ÕFÕ� ROPDNWDGÕU� ������ *�QO�N� GL\HWWH� JOXWHQ�
LoHUHQ�WDKÕOODUÕQ�ID]OD�W�NHWLPL�|]HOOLNOH�$YUXSD�WRSOXPODUÕQGD��
o|O\DN�GÕúÕ�JOXWHQ�GX\DUOÕOÕ÷Õ�YH�o|O\DN�JHOLúLP�ULVNLQL�DUWÕUPDN-
WDGÕU��<DúDP�ER\X�JOXWHQVL]�GL\HWH�ED÷OÕ�NDOPDN��JOXWHQ�DOÕPÕ\OD�

FLHQW� DQG� WKHUH� LV� LQVXIILFLHQW� HYLGHQFH� WR� UHFRPPHQG� D�
JOXWHQ�IUHH�GLHW�WR�SDWLHQWV�ZLWK�+DVKLPRWR
V�WK\URLGLWLV��,Q�WKLV�
VWXG\�� LW� ZDV� DLPHG� WR� UHYLHZ� WKH� VWXGLHV� RQ� JOXWHQ�IUHH� GLHW�
SUDFWLFHV�LQ�WKH�PDQDJHPHQW�RI�+DVKLPRWR
V�WK\URLGLWLV��RQH�RI�
WKH�DXWRLPPXQH�WK\URLG�GLVHDVHV��WR�HYDOXDWH�WKHP�VFLHQWLILFDOO\�
DQG�WR�SURYLGH�QHZ�LQIRUPDWLRQ�WR�WKH�OLWHUDWXUH�

.H\�:RUGV��
$XWRLPPXQH��+DVKLPRWR
V�WK\URLGLWLV��*OXWHQ�IUHH�GLHW

*ø5øù
7LURLG�EH]L��RWRLPP�Q�KDVWDOÕNODUGDQ�HQ�VÕN�HWNLOHQHQ�RUJDQGÕU�
����� $NWLYLWHVL�� KLSRIL]� EH]LQGHQ� VDOJÕODQDQ� WLURLG� VWLP�ODQ�
KRUPRQ��76+��WDUDIÕQGDQ�G�]HQOHQLU��+DVKLPRWR�WLURLGLWL��+7��
YH�*UDYHV�KDVWDOÕ÷Õ��*+���VÕUDVÕ\OD�KLSRWLURLGL�YH�KLSHUWLURLGL\H�
\RO�DoDQ�HQ�\D\JÕQ�J|U�OHQ�RWRLPP�Q�WLURLW�KDVWDOÕNODUÕGÕU������
+7¶QLQ� G�Q\D� JHQHOLQGH� SUHYDODQVÕ� ������� LNHQ�� *+¶QÕQ�
������¶WLU� � YH� NDGÕQODUGD�� HUNHNOHUH� J|UH� GDKD� \D\JÕQ� J|U�O��
PHNWHGLU� �������+DVKLPRWR� WLURLGLWLQGH�� WLURLG� IROLN�OHU� K�FUH��
OHUL��K�FUH�YH�DQWLNRUODU�WDUDIÕQGDQ�WDKULS�HGLOLU�YH�L\RW�HNVLNOL÷L�
RODQ�E|OJHOHUGH�HQ�VÕN�J|U�OHQ�RWRLPP�Q�WLURLG�KDVWDOÕ÷ÕGÕU������
+DVWDOÕN�� IROLN�OHU�K�FUHOHULQ� OHQIRVLWLN� LQILOWUDW�YH� ILEUR]LV� LOH�
\HU�GH÷LúWLUPHVLQGHQ�ND\QDNODQPDNWDGÕU�YH�WLURLG�DQWLNRUODUÕQ-
GDQ�|]HOOLNOH�WLURLG�SHURNVLGD]�DQWLNRUODUÕ��DQWL�732���WLURJOREX-
OLQ� DQWLNRUODUÕ� �DQWL�7*�� YH� D]DOPÕú� WLURLG� EH]L� HNRMHQLWHVL� LOH�
NDUDNWHUL]HGLU��7LURLG� SDUDQNLPDVÕQÕQ� V�UHNOL� \ÕNÕPÕ�� KLSRWLUR��
LGL]PH�QHGHQ�ROXU�YH�OHYRWLURNVLQ�JLEL�VHQWHWLN�WLURLG�KRUPRQODUÕ�
NURQLN�WHGDYLGH�\D\JÕQ�RODUDN�NXOODQÕOÕU������
2WRLPP�Q� WLURLG� KDVWDOÕNODUÕ� �2ø7+��� PXKWHPHOHQ� LON� RODUDN�
����¶GH� -DSRQ� ELU� GRNWRU� RODQ�+DNDUX�+DVKLPRWR� WDUDIÕQGDQ��
DQWL�WLURLG�DQWLNRUODUÕQÕQ��UHWLPL\OH�VRQXoODQDQ�� WLURLGLQ� OHQIR��
VLWOHU� WDUDIÕQGDQ� LQILOWUDV\RQX� RODUDN� RUWD\D� oÕNDQ� ELU� GXUXP�
RODUDN�WDQÕPODQPÕúWÕU������2WRLPP�Q�WLURLGLW�RODUDN�GD�ELOLQHQ�
2ø7+�� KHP� JHQHWLN�� KHP� oHYUHVHO� KHP� GH� EHVOHQPH\L� LoHUHQ�
oRN�IDNW|UO��ELU�HWL\RORML\H�VDKLSWLU������%D]Õ�DUDúWÕUPDODU��JOXWHQ�
DOÕPÕ� LOH� +7� JHOLúLPL� YH\D� LOHUOHPHVL� DUDVÕQGD� ELU� LOLúNL�
ROGX÷XQX� G�ú�QG�UPHNWHGLU� ���� ���� %X� oDOÕúPDQÕQ� DPDFÕ��
RWRLPP�Q� WLURLG� KDVWDOÕNODUÕQGDQ� +DVKLPRWR� WLURLGLWL� \|QH��
WLPLQGH�JOXWHQVL]�GL\HW�X\JXODPDODUÕ�LOH�LOJLOL�\DSÕODQ�oDOÕúPD-
ODUÕ�GHUOHPHN��ELOLPVHO�DoÕGDQ�GH÷HUOHQGLUPHN�YH�OLWHUDW�UH�\HQL�
ELOJLOHU�ND]DQGÕUPDNWÕU���

2WRLPP�Q� 7LURLG� +DVWDOÕNODUÕQÕQ� 3DWRMHQLN�
0HNDQL]PDODUÕ
2ø7+� LOH� LOLúNLOL� JHQOHULQ� SROLPRUIL]PLQLQ�� KDVWDOÕ÷ÕQ� JHOLúL-
PLQGH� URO�� ROGX÷X� ELOLQPHNWHGLU�� %X� JHQOHU� DUDVÕQGD�� WLURLG�
X\DUÕFÕ� KRUPRQ� UHVHSW|U�� �76+5�� JHQLQGHNL� SROLPRUIL]POHU�
*UDYHV�KDVWDOÕ÷Õ�GX\DUOÕOÕ÷ÕQÕ�DUWÕUPDNWDGÕU� ������7HN�Q�NOHRWLW�
SROLPRUIL]PL��613��UV�������UHVHSW|U��LoLQ�KRPR]LJRWOXN�YH\D�
KHWHWR]LJRWOXN�� PHUNH]L� WROHUDQVÕQ� D]DOPDVÕQD� YH� *+� JHOLúLP�
ULVNLQL� DUWÕUDQ� 76+5� P51$� WUDQVNULSWOHULQLQ� LQWUDWLPLN� HNV��
SUHV\RQXQX� D]DOWÕFÕ� HWNL\H� VDKLSWLU� ������ 2WRLPP�Q� UHJ�ODW|U�
�$,5(�� JHQL��PHG�OOHU� WLPLN� K�FUHOHUGH� ELUoRN� SURWHLQLQ� HNV��
SUHV\RQXQX�G�]HQOH\HQ�ELU�WUDQVNULSVL\RQ�IDNW|U�G�U��%X�JHQGH�
PH\GDQD� JHOHQ� GHIHNWOHU�� PHUNH]L� LPP�Q� WROHUDQVÕQ�
GLVUHJ�ODV\RQX� YH� oRNOX� RUJDQ� GHIHNWOHULQH� QHGHQ� ROPDNWDGÕU�
������

øPP�Q� FHYDEÕ� G�]HQOH\HQ� JHQOHU�� 2ø7+¶QÕQ� LOHUOHPHVLQGH�
DQDKWDU�UROH�VDKLSWLU��0DM|U�KLVWR�X\XPOXOXN�NRPSOHNVL��0+&��
VÕQÕI�,�YH�,,�JHQOHUL�LOH�ELUOLNWH��VLWRWRNVLN�7�OHQIRVLW�LOLúNLOL�IDNW|U�
�� �&7/$���� &'���� &'��� �)R[3���� SURWHLQ� WLUR]LQ� IRVIDWD]��
UHVHSW|U� ROPD\DQ� WLS� ��� �3731���� YH� VLWRNLQ� G�]HQOH\LFL�
JHQOHU�� 2ø7+¶QGD� DQD� IDNW|UOHU� RODUDN� WDQÕPODQPÕúWÕU� ������
&7/$���*+�LOH�LOLúNLOHQGLULOHQ�LON�LQVDQ�ROPD\DQ�O|NRVLW�DQWLMH-
QL� �+/$�� JHQLGLU� ������ &'���� W�P|U� QHNUR]� IDNW|U�� �71)��
V�SHU� DLOHVLQLQ� LPP�Q� G�]HQOH\LFL� JHQLGLU� YH� WLURLG� IROLN�OHU�
K�FUHOHULQGH�HNVSUHVH�HGLOLU��&'����&�7��SROLPRUIL]PLQLQ��*+�
LOH�NRUHOH�ROGX÷X�ELOLQPHNWHGLU�������øPP�Q�G�]HQOH\LFL�\ROODUÕ�
YH� VLWRNLQ� VLQ\DOOHúPHVLQL� G�]HQOH\HQ� WUDQVNULSVL\RQ� IDNW|U��
RODQ� WUDQVNULSVL\RQ� �67$7�� DLOHVL� SURWHLQLQLQ� VLQ\DO�
G|Q�úW�U�F��YH�DNWLYDW|U�QGHNL�613
QLQ��*+
QLQ�\DQÕ�VÕUD�+7�
LOH�GH�LOLúNLOL�ROGX÷X�EXOXQPXúWXU�������

7LURLGH� |]J�� ROPDPDNOD� ELUOLNWH� VHOHQRSURWHLQ� �6(3��� WLURLG�
KRUPRQXQXQ�GHL\RGLQDV\RQXQGD�J|UHY�DOPDNWDGÕU��<DSÕODQ�ELU�
oDOÕúPDGD���6(3�6�JHQLQLQ��6(36���SURPRW|U�QGHNL�613�LOH�+7�
KDVWDOÕ÷Õ�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQPXúWXU�������6HOHQ\XP�
HNVLNOL÷L�� KLSRWLURLGL]P�� VXENOLQLN� KLSRWLURLGL]P�� JHQLúOHPLú�
WLURLG��WLURLG�NDQVHUL��+7�YH�*+¶QÕ�GD�LoHUHQ�2ø7+�JLEL�ELUoRN�
ROXPVX]�WLURLG�NRúXOX�LOH�LOLúNLOHQGLULOPLúWLU���������
2WRLPP�Q�WLURLG�KDVWDOÕNODUÕQÕQ�oHYUHVHO�WHWLNOH\LFLOHUL��]HULQH�
\DSÕODQ� VRQ� DUDúWÕUPDODU�� VHOHQ\XP� YH� '� YLWDPLQLQLQ� EDúOÕFD�
GL\HW� ELOHúHQOHUL� ROGX÷XQX� EHOLUOHPLúWLU�� '�ú�N� '� YLWDPLQL�
VHYL\HOHUL� VDGHFH� HWL\RORMLN� ELU� IDNW|U� GH÷LO�� D\QÕ� ]DPDQGD�
2ø7+
QÕQ� úLGGHWL� LOH� GH� LOLúNLOLGLU��<DSÕODQ� ELU� PHWD� DQDOL]GH��
*UDYHV� KDVWDODUÕQÕQ�� '� YLWDPLQL� HNVLNOL÷LQH� VDKLS� ROPD�
RODVÕOÕ÷ÕQÕQ�GDKD�\�NVHN�ROGX÷X�J|VWHULOPLúWLU�������'�YLWDPLQL�
YH�VHOHQ\XPXQ�2ø7+¶QGDNL�ROXPOX�HWNLOHUL�ELUoRN�oDOÕúPD�LOH�
J|VWHULOVH�GH�NRQX�LOH�LOJLOL�RODUDN�\DSÕODQ�oDOÕúPDODU�KDOD�GHYDP�
HWPHNWHGLU��$\UÕFD�ELUoRN�DQWLNDQVHU�LODFÕQ��VLWRNLQOHU��LQWHUIHU-
RQ�Į� YH� WLUR]LQ� NLQD]� LQKLELW|UOHUL�� WLURLG� IRQNVL\RQ� ER]XN-
OX÷XQX� LQG�NOH\HELOHFH÷LQH� GDLU� J�oO�� NDQÕWODU� YDUGÕU�� +Õ]OÕ�
VDQD\LOHúPH�YH� oHYUHVHO� WRNVLQOHUH�PDUX]�NDOPD�GD�2ø7+
QÕQ�
QHGHQVHO� IDNW|UOHUL� RODUDN� NDEXO� HGLOPHNWHGLU��$\QÕ� ]DPDQGD�
LNOLPLQ� GH� 2ø7+¶QÕQ� JHOLúLPL� �]HULQGH� HWNLVLQLQ� ROGX÷X�
ELOLQPHNWHGLU�� .�UHVHO� ÕVÕQPD� YH� KDYD� NRúXOODUÕQGDNL� KÕ]OÕ�
GH÷LúLPOHULQ�� RWRLPP�Q� KDVWDOÕN� LQVLGDQVÕQGD� DUWÕúD� QHGHQ�
RODELOHFH÷L�ELOGLULOPHNWHGLU������

� *HQHWLN� IDNW|UOHUH� YH� oHYUHVHO� WHWLNOH\LFLOHUH� ED÷OÕ� RODUDN��
ED÷ÕúÕNOÕN� VLVWHPLQLQ� G�]HQVL]OL÷L�� WLURLG� EH]LQH� ELU� ED÷ÕúÕNOÕN�
VDOGÕUÕVÕ�LOH�VRQXoODQPDNWDGÕU��2WRLPP�Q�WLURLG�KDVWDOÕNODUÕQGD�
WLSLN�ELU�EXOJX��2ø7+�SDWRJHQH]LQGH�NULWLN�ELU�UROH�VDKLS�RODQ�7�
YH� %� OHQIRVLWOHULQLQ� LQWUDWLURLGDO� LQILOWUDV\RQXGXU�� +�FUHVHO�
ED÷ÕúÕNOÕNWD�� G�]HQOH\LFL� 7� K�FUHOHUL� �7UHJ
OHU�� YH� IROLN�OHU�
\DUGÕPFÕ�7��7IK��K�FUHOHUL��2ø7+¶QÕQ�SDWRMHQLN�PHNDQL]PDVÕQ-
GDNL�UROOHUL�QHGHQL\OH�|Q�SODQD�oÕNPÕúWÕU��7UHJ
OHU��&'���K�FUH��
OHULQLQ���� LOH����
XQX� WHPVLO� HGHU� YH� GR÷UXGDQ� K�FUH�K�FUH�
HWNLOHúLPL�\ROX\OD�YH\D�G|Q�úW�U�F��E�\�PH�IDNW|U��ȕ��7*)�ȕ��
YH�LQWHUO|NLQ������,/�����JLEL�VLWRNLQOHU�\ROX\OD�GROD\OÕ�RODUDN�
ED÷ÕúÕNOÕN�WHSNLOHULQL�LIDGH�HWPHNWHGLU��7UHJOHUGHNL�GHIHNWOHU�YH�
7IK� K�FUHOHULQLQ� DNWLYDV\RQX�� JHQHOOLNOH� 2ø7+
QÕ� EDúODWDQ�
ROD\ODU�RODUDN�NDEXO�HGLOPHNWHGLU��,/����YH�,/����JLEL�LQIODPD��
WXDU�VLWRNLQOHU�GH�2ø7+�JHOLúLPLQGH�URO�R\QDPDNWDGÕU�������

.DOD\FÕ�=��YH�.DPDUOÕ�$OWXQ�+�$NG�7ÕS�'�����������
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WHWLNOHQHQ� ELU� LQFH� ED÷ÕUVDN� HQWHURSDWLVL� RODQ� o|O\DN� KDVWDOÕ÷Õ�
LoLQ�PHYFXW� ELU� WHGDYLGLU��$QFDN� JOXWHQVL]� GL\HW�� GL÷HU� HOLPL-
QDV\RQ� GL\HWOHUL� JLEL� oHúLWOL� EHVLQ� |JHVL� HNVLNOLNOHULQH� �%�
YLWDPLQOHUL��'� YLWDPLQL�� NDOVL\XP�� GHPLU�� oLQNR��PDJQH]\XP��
VHOHQ\XP��EDNÕU��QHGHQ�RODELOPHNWHGLU� ������*OXWHQVL]��U�QOHU�
D\QÕ� ]DPDQGD�� JHOHQHNVHO� PXDGLOOHULQH� NÕ\DVOD�� GDKD� G�ú�N�
EHVLQ�GH÷HULQH� VDKLSWLU��$\UÕFD�� VRQ�GHUHFH� LúOHQPLú��U�QOHUGLU�
YH�GDKD�ID]OD�\D÷�YH�NDUERQKLGUDW�LoHUL÷LQH�VDKLSWLUOHU��<�NVHN�
NDORUL� LoHUL÷L� QHGHQL\OH� ED]Õ� JOXWHQVL]� �U�QOHU�� REH]LWH� JHOLúL-
PLQH�QHGHQ�RODELOPHNWHGLU��*OXWHQVL]��U�QOHULQ�VDWÕQ�DOÕQPDVÕ��
GL\HWLQ�PDOL\HWLQL����� RUDQÕQGD� DUWÕUPDNWDGÕU� YH� EX�PDOL\HW��
³JOXWHQVL]´�RODUDN�HWLNHWOHQPLú��U�QOHULQ�VDWÕQ�DOÕQPDVÕ\OD�GDKD�
GD�DUWDELOPHNWHGLU�������

$\UÕFD�� W�P� RWRLPP�Q� KDVWDOÕNODU� G�ú�Q�OG�÷�QGH�� o|O\DN�
WDQÕVÕQGDQ�|QFHNL�JOXWHQ�PDUX]L\HWLQLQ�V�UHVLQLQ��LOHULGH�WLURLG�
RWRLPP�QLWHVL�JHOLúLPL��]HULQH�HWNLVLQLQ�ROPDGÕ÷Õ�ELOGLULOPHN-
WHGLU�� 6RQ� NOLQLN� JHOLúPHOHU�� JOXWHQVL]� GL\HWLQ�� RWRLPP�Q�
KDVWDOÕNODUÕQ�ROXúXPXQX�HQJHOOHPHGL÷LQL�YXUJXODPDNWDGÕU������
.URQLN�OHQIRVLWLN�WLURLGLW�YH�o|O\DN�KDVWDOÕ÷ÕQÕQ�VÕNOÕNOD�ELUOLNWH�
J|U�OPHVL�� DUDúWÕUPDFÕODUÕ�� +7¶GH� JOXWHQVL]� GL\HWLQ� HWNLQOL÷LQL�
DUDúWÕUPD\D�\|QHOWPLúWLU��.U\VLDN�YH�DUN��\DSWÕNODUÕ�oDOÕúPDGD��
+7� KDVWDOÕ÷ÕQD� VDKLS� NDGÕQODUGDQ� ELU� JUXED�� DOWÕ� D\� ER\XQFD�
JOXWHQVL]� GL\HW� X\JXODQPÕú�� GL÷HU� JUXED� �NRQWURO� JUXEX�� LVH�
KHUKDQJL�ELU�GL\HW�WHGDYLVL�X\JXODQPDPÕú��QRUPDO�EHVOHQPHOH��
ULQH�GHYDP�HWPHOHUL�LVWHQPLúWLU������6HPSWRPDWLN�o|O\DN�KDVWD-
ODUÕ�YH�+7�GÕúÕQGD�HQGRNULQ�KDVWDOÕ÷Õ�EXOXQDQ�ELUH\OHU��oDOÕúPD-
\D�GDKLO�HGLOPHPLúWLU��dDOÕúPD�VRQXQGD�NRQWURO�JUXEXQXQ�VHUXP�
WLURWURSLQ�YH�VHUEHVW�WLURLG�KRUPRQ�VHYL\HOHUL��VHUXP����KLGURNVL�
YLWDPLQ�'�VHYL\HOHUL�D\QÕ�NDOPÕúWÕU��*OXWHQVL]�GL\HW�X\JXOD\DQ�
JUXSWD��WLURLG�DQWLNRUODUÕ�D]DOPÕú�����KLGURNVL�YLWDPLQ�'�VHYL\H��
OHUL�YH�63,1$�*7�LQGHNVL��WLURWURSLQ�YH�VHUEHVW�WLURLG�KRUPRQ�
VHYL\HOHULQH�GD\DOÕ�KHVDSODQDQ�ELU�LQGHNV��ELUD]�DUWPÕúWÕU��$\QÕ�
]DPDQGD�732$E� YH�7J$E� VHYL\HOHUL�� 63,1$�*7� LQGHNVL� LOH�
NRUHODV\RQ� J|VWHUPLúWLU�� dDOÕúPDGD�� JOXWHQVL]� GL\HWLQ�� RWRLP-
P�Q� WLURLG� KDVWDOÕ÷Õ� RODQ� NDGÕQODUD� NOLQLN� ID\GDODU� VD÷OD\DEL-
OHFH÷L� ELOGLULOPLúWLU� ����� .XV� YH� DUN��� ���� KDVWDGD� JOXWHQVL]�
GL\HWLQ� +7� �]HULQGHNL� HWNLOHULQL� LQFHOHPHN� LoLQ� ELU� DQNHW�
oDOÕúPDVÕ� \�U�WP�úOHUGLU� ����� .DWÕOÕPFÕODUÕQ� ���¶L� JOXWHQVL]�
GL\HW� X\JXODGÕNODUÕQÕ� ELOGLUPLúOHUGLU�� $\UÕFD� NDWÕOÕPFÕODUÕQ�
���¶L� IDUPDNRORMLN� WHGDYL� �OHYRWLURNVLQ�� DOGÕNODUÕQÕ� EHOLUWPLú��
OHUGLU�� )DUPDNRORMLN� WHGDYL� DOPD\DQ� KDVWDODUÕQ� E�\�N� oR÷XQ-
OX÷XQGD� 76+� G�]H\OHULQLQ� G�úW�÷�� UDSRU� HGLOPLúWLU��
.DWÕOÕPFÕODUÕQ� E�\�N� oR÷XQOX÷X�� +7� VHPSWRPODUÕQGD� D]DOPD�
ROGX÷XQX�LIDGH�HWPLúOHUGLU��.DWÕOÕPFÕODUÕQ������¶LQLQ�|QFHGHQ�
VLQGLULP� SUREOHPOHUL� \DúDGÕ÷Õ�� JOXWHQVL]� GL\HWL� X\JXODPD\D�
EDúODGÕNWDQ� VRQUD� EX� SUREOHPOHUL� \DúDPDGÕNODUÕ� YH� +7¶GH�
JOXWHQVL]� GL\HWLQ� ROXPOX� HWNLOHULQLQ� RODELOHFH÷LQLQ� DOWÕ� oL]LO��
PLúWLU�� $QFDN� EXQXQ� ELU� DQNHW� oDOÕúPDVÕ� ROGX÷X� YH� YHULOHQ�
FHYDSODUÕQ� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� GR÷UXODQPDGÕ÷Õ� EHOLUWLO��
PLúWLU�� $\UÕFD� KDVWDODU�� o|O\DN� KDVWDOÕ÷Õ� DoÕVÕQGDQ� WHVW�
HGLOPHPLúWLU� ����� 3REORFNL� YH� DUN��� KLSRWLURLGL]P� QHGHQL\OH�
OHYRWURNVLQ� NXOODQDQ� +7¶QD� VDKLS� RODQ� NDGÕQODUGD� JOXWHQVL]�
GL\HWLQ� HWNLVLQL� DUDúWÕUGÕNODUÕ� oDOÕúPDGD�� NDWÕOÕPFÕODU� LNL� JUXED�
D\UÕOPÕúWÕU� �����%LULQFL� JUXED� �Q ���� ��� D\� ER\XQFD� JOXWHQVL]�
GL\HW�X\JXODQPÕúWÕU��øNLQFL�JUXS��Q ����LVH�QRUPDO�EHVOHQPHVLQH�
GHYDP� HWPLú� YH� NRQWURO� JUXEX� RODUDN� EHOLUOHQPLúWLU�� d|O\DN�
KDVWDOÕ÷ÕQD� VDKLS� RODQODU� oDOÕúPD\D�GDKLO� HGLOPHPLúWLU��2Q� LNL�

D\OÕN� WDNLS�VÕUDVÕQGD�� LNL�JUXSWD�GD�DQWL�732��DQWL�7*�DQWLNRU-
ODUÕ��VHUEHVW�7���)W���YH\D�VHUEHVW�7���)W���VHYL\HOHUL�DUDVÕQGD�
ELU� IDUN� EXOXQPDPÕúWÕU��$QFDN�� JOXWHQVL]� GL\HW� X\JXOD\DQ�+7�
KDVWDODUÕQGD��76+�VHYL\HOHUL�|QHPOL�GHUHFH�D]DOPÕúWÕU��*OXWHQ-
VL]�GL\HWLQ�EX�HWNL\H��LQWHVWLQDO�OHYRWLURNVLQ�HPLOLPLQL�DUWÕUDUDN�
QHGHQ�RODELOHFH÷L�ELOGLULOPLúWLU�����
0DLQDUGL�YH�DUN��RWRLPP�Q�WLURLG�KDVWDODUÕQGD��Q �����o|O\DN�
SUHYDODQVÕQÕ����RODUDN�EXOPXúODUGÕU��%X�LNL�o|O\DN�KDVWDVÕQGD�
JOXWHQVL]� GL\HWLQ� WLURLG� IRQNVL\RQODUÕQÕ� YH� DQWLNRU� VHYL\HOHULQL�
HWNLOHPHGL÷L�J|U�OP�úW�U�������%HQ]HU�ELU�oDOÕúPDGD��\HQL�WDQÕ�
DOPÕú� o|O\DN� KDVWDODUÕQGD� ELU� \ÕOOÕN� JOXWHQVL]� GL\HW� X\JXOD-
PDVÕQÕQ����KDVWDGD�������732�DQWLNRUODUÕ��]HULQH�ELU�HWNLVLQLQ�
ROPDGÕ÷Õ�UDSRU�HGLOPLúWLU�������$NVLQH��JOXWHQVL]�GL\HW�X\JXOD-
PDVÕQGDQ�VRQUD�ELOH�WLURLGLWLQ�V�UHNOL�LOHUOHGL÷LQLQ�ELU�J|VWHUJHVL�
RODUDN�� o|O\D÷Õ� ROPD\DQ� KDVWDODUOD� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� WLURLG�
KDFPL�|QHPOL�|Oo�GH�D]DOPÕúWÕU������
0HWVR�YH�DUN�������o|O\DN�KDVWDODUÕQGD�JOXWHQVL]�GL\HWLQ�2ø7+�
JHOLúLPL��]HULQH�HWNLVLQL�DUDúWÕUPDN�LoLQ��\HQL�WDQÕ�DOPÕú�\HWLúNLQ�
o|O\DN� KDVWDODUÕQD�� ELU� \ÕO� ER\XQFD� JOXWHQVL]� GL\HW�
X\JXODPÕúODUGÕU�� d|O\DN� KDVWDOÕ÷ÕQD� VDKLS� ROPD\DQ� NRQWURO�
JUXEXQD�LVH�ELU�\ÕO�ER\XQFD�JOXWHQ�LoHULNOL�GL\HW�X\JXODQPÕúWÕU��
%DúODQJÕoWD� o|O\DN� KDVWDODUÕQÕQ� úLGGHWOL� YH\D� VXENOLQLN� WLURLG�
KDVWDOÕ÷ÕQD�VDKLS�ROGX÷X�EHOLUOHQPLúWLU��7DNLS�VÕUDVÕQGD�o|O\DN�
KDVWDODUÕQÕQ� WLURLG� EH]L� KDFPL�� NRQWURO� JUXEXQD� J|UH� |QHPOL�
GHUHFHGH� D]DOPÕúWÕU�� %X� GXUXP�� o|O\DN� KDVWDODUÕQGD� JOXWHQVL]�
GL\HWH�UD÷PHQ��WLURLG�EH]L�DWURILVLQLQ�LOHUOHPHVL�úHNOLQGH�\RUXP-
ODQPÕúWÕU��*OXWHQVL]�GL\HWLQ�o|O\DN�KDVWDODUÕQGD�ELU�\ÕOOÕN�WDNLSWH�
RWRLPP�Q� V�UHFLQ� LOHUOHPHVLQL� |QOHPHGL÷L� ELOGLULOPLúWLU� ������
6DWHJQD�YH� DUN�� \�U�WW�NOHUL� oRN�PHUNH]OL� ELU� oDOÕúPDGD�� \HQL�
WDQÕ�DOPÕú�����o|O\DN�KDVWDVÕQD�ELU�\ÕO�ER\XQFD�JOXWHQVL]�GL\HW�
X\JXODQPÕú� YH� GL\HW� X\JXODPDVÕQÕQ� |QFHVLQGH� YH� VRQUDVÕQGD��
KDVWDODUÕQ� WLURLG� IRQNVL\RQODUÕ� GH÷HUOHQGLULOPLúWLU�� *OXWHQVL]�
GL\HWLQ�ED]Õ�KDVWDODUGD� WLURLG�DQRUPDOOLNOHULQL� WHUVLQH�oHYLUGL÷L�
EXOXQPXúWXU�������

.RQLHF]Q\�YH�DUN�¶QÕQ�+7¶GH�HOLPLQDV\RQ�GL\HWL�NXOODQÕPÕQÕQ�
JHoHUOLOL÷L� �]HULQH� \�U�WW�NOHUL� ELU� DUDúWÕUPD\D�� ��� +7�� ����
o|O\DN� KDVWDVÕ� GDKLO� HGLOPLúWLU�� 7�P� NDWÕOÕPFÕODU�� oDOÕúPD\D�
GDKLO� ROPDGDQ� |QFH� HOLPLQDV\RQ� GL\HWL� X\JXODPÕúODUGÕU�� +7�
KDVWDODUÕQÕQ� \DúDP� NDOLWHVL� YH� VD÷OÕN� GXUXPODUÕ� JHUL\H� G|Q�N�
RODUDN� 7K\352SO� DQNHWL� �WLURLGH� |]J�� 3RORQ\D� GLOLQGH� KDVWD�
WDUDIÕQGDQ�ELOGLULOHQ�VRQXo�DQNHWL��LOH��o|O\DN�KDVWDODUÕ�LVH�&6,�
�o|O\DN� VHPSWRP� LQGHNVL�� DQNHWL� LOH� GH÷HUOHQGLULOPLúWLU� ������
.DWÕOÕPFÕODUÕQ�YHUGLNOHUL�FHYDSODUD�J|UH��HOLPLQDV\RQ�GL\HWOHUL-
QLQ� KDVWDOÕN� VHPSWRPODUÕQÕQ� úLGGHWLQL� D]DOWWÕ÷Õ� EXOXQPXúWXU��
*OXWHQVL]�GL\HW�X\JXOD\DQODU��HQ�oRN�VLQGLULPOH�LOJLOL�SUREOHP-
OHULQLQ� L\LOHúWL÷LQL� ELOGLUPLúOHUGLU�� +DVWDODUGD� \RUJXQOXN�� UXK�
KDOL�GH÷LúLNOLNOHULQGH�D]DOPD��NRQVDQWUDV\RQGD�DUWÕú�GD�J|]OHP-
OHQPLúWLU��$QFDN�oDOÕúPDGD��+7¶QH�VDKLS�RODQ�KDVWDODUGD�HúOLN�
HGHQ� o|O\DN� KDVWDOÕ÷ÕQÕQ� YDUOÕ÷ÕQÕQ� GH÷HUOHQGLULOPHGL÷L� ELOGLU-
LOPLúWLU� ������ 9DOHQWLQR� YH� DUN��� HúOLN� HGHQ� o|O\DN� KDVWDOÕ÷Õ�
EXOXQDQ�� �o� RWRLPP�Q� WLURLG� KDVWDVÕQGD� �� D\OÕN� JOXWHQVL]�
EHVOHQPHQLQ�VRQXFXQGD��KLSRWLURLGL]POH�LOJLOL�VHPSWRPODUÕQ�YH�
WLURNVLQ� GR]XQXQ� L\LOHúWL÷L� EXOXQPXúWXU� ������ 7LURJORE�OLQ� YH�
732�DQWLNRUODUÕQÕQ� VDGHFH���� D\OÕN� HN� WDNLEL� RODQ�ELU� KDVWDGD�
GH÷LúWL÷L�ELOGLULOPLúWLU�������
9HQWXUD� YH� DUN��� Hú� ]DPDQOÕ� o|O\DN� YH� +7¶VL� RODQ� KDVWDODUÕQ�
�Q ����� \DOQÕ]FD� +7� KDVWDOÕ÷Õ� EXOXQDQODUD� J|UH� �Q ���� KHGHI�

76+� GH÷HUOHULQH� XODúPDN� LoLQ� ���� GDKD� ID]OD� OHYRWLURNVLQ�
GR]XQD� LKWL\Do� GX\GX÷XQX� EHOLUWPLú� YH� EX� GXUXPX� WHGDYL�
HGLOPH\HQ� o|O\DN� KDVWDODUÕQGD� OHYRWLURNVLQ� HPLOLPLQLQ�
D]DOPDVÕQD� ED÷OÕ� ROGX÷XQX� |QH� V�UP�úOHUGLU� ������ $UWDQ�
OHYRWLURNVLQ� LKWL\DFÕ�� JOXWHQVL]� GL\HWOH� ELUOLNWH� D]DOPÕúWÕU� ������
=XEDULN� YH� DUN�¶QD� J|UH�� |WLURLG� � �QRUPDO� WLURLG� IRQNVL\RQX��
GXUXPXQX� VD÷ODPDN� LoLQ� \�NVHN� GR]GD� OHYRWLURNVLQ� LKWL\DFÕ�
EXOXQDQ�KDVWDODUÕQ�o|O\D÷D�VDKLS�ROPD�RODVÕOÕ÷ÕQÕQ�GDKD�\�NVHN�
ROGX÷X�ELOGLULOPLú��DQFDN�EX�GXUXP�6KDUPD�YH�DUN��WDUDIÕQGDQ�
RQD\ODQPDPÕúWÕU����������

,KQDWRZLF]�YH�DUN��LVH�JOXWHQVL]�GL\HWLQ��G�ú�N�NDOLWHOL�JOXWHQVL]�
�U�QOHUOH� LOJLOL� SRWDQVL\HO� EHVOHQPH� HNVLNOLNOHUL� QHGHQL\OH� +7�
JHOLúPH�ULVNLQL�DUWÕUDELOHFH÷LQL�EHOLUWPLúOHUGLU��$\UÕFD�VHOHQ\XP-
GDQ� \HWHUVL]� WRSUDNODUGD� \HWLúWLULOHQ� PDKVXOOHUGHQ� JOXWHQ�
DOÕPÕQÕQ�+7�ULVNLQL�DUWÕUGÕ÷Õ�ELOGLULOPLúOHUGLU�������'HUOHPHGHNL�
oDOÕúPDODUGDQ�VDGHFH�ELUNDoÕ��JOXWHQVL]�GL\HWLQ�o|O\DN�\RNOX÷XQ-
GD� +7� KDVWDODUÕ� LoLQ� ID\GDOÕ� RODELOHFH÷LQL� J|VWHUPLúWLU� ������
*OXWHQ�DOÕPÕ\OD�WLURLG�WDKULEDWÕ�DUDVÕQGDNL�LOLúNLQLQ��ED÷ÕUVDN�YH�
WLURLG� GRNXVX� WUDQVJOXWDPLQD]� DUDVÕQGDNL� PROHN�OHU� PLPLNUL�
PHNDQL]PDVÕQD� ED÷OÕ� RODELOHFH÷L� EHOLUWLOPLúWLU� ������ %DúND� ELU�
GHUOHPHGH�� +7� KDVWDODUÕQÕQ� VWDQGDUW� \|QHWLPLQGH� JOXWHQVL]�
GL\HWLQ�HWNLQOL÷L�LOH�LOJLOL�ELU�WHPHO�EXOXQDPDPÕúWÕU��+7�KDVWDODUÕ�
LoLQ�|QHULOHQ� WÕEEL�EHVOHQPH� WHGDYLVLQLQ��SROLIHQROOHU�� DQWLRNVL-
GDQODU�YH�RPHJD���\D÷�DVLWOHUL�DoÕVÕQGDQ�]HQJLQ�ELWNLVHO��U�QOHUL�
LoHUHQ� YH�'� YLWDPLQL�� L\RW�� VHOHQ\XP� WDNYL\HVL� VD÷OD\DELOHFHN�
LQIODPDWXDU�|]HOOLNWH�ELU�WHGDYL�ROGX÷X�EHOLUWLOPLúWLU�������

6218d
'L\HW� IDNW|UOHULQLQ� RWRLPP�Q� HQGRNULQ� ER]XNOXNODUÕQ�
SDWRJHQH]LQH�NDWNÕVÕ���]HULQGH�J�QFHO�oDOÕúPDODU�\�U�W�OHQ�ELU�
DODQGÕU�� *OXWHQ� W�NHWLPLQGHQ� NDoÕQPDN�� SRS�OHU� ELU� H÷LOLP�
KDOLQH� JHOPLúWLU�� <DúDP� ER\X� JOXWHQVL]� GL\HWH� ED÷OÕ� NDOPDN��
JOXWHQ� DOÕPÕ\OD� WHWLNOHQHQ� ELU� LQFH� ED÷ÕUVDN� HQWHURSDWLVL� RODQ�

o|O\DN� KDVWDOÕ÷Õ� LoLQ� PHYFXW� ELU� WHGDYLGLU�� $QFDN� JOXWHQLQ��
LPP�Q�DUDFÕOÕ�KDVWDOÕNODUÕQ�VH\ULQL�ER]PD\D�NDWNÕGD�EXOXQDEL-
OHFH÷L� GH� YDUVD\ÕOPDNWDGÕU�� *OXWHQVL]� GL\HWLQ�� RWRLPP�Q�
KDVWDOÕNODUÕ� |QOHGL÷LQH�GDLU� \HWHUOL� NDQÕW� \RNWXU��$QFDN� o|O\DN�
KDVWDOÕ÷ÕQD� VDKLS� RODQ� YH\D� ROPD\DQ� RWRLPP�Q� WLURLG� KDVWD-
ODUÕQÕQ��G�ú�N�JOXWHQ�LoHULNOL�GL\HWOHUGHQ�KDVWDOÕ÷ÕQ�LOHUOHPHVL�YH�
SRWDQVL\HO� NRPSOLNDV\RQODUÕ� DoÕVÕQGDQ� ID\GD� VD÷OD\DELOHFH÷L�
ELOGLULOPHNWHGLU�� +7� KDVWDODUÕQÕQ� WÕEEL� EHVOHQPH� WHGDYLOHUL��
$�&�(�YLWDPLQOHUL�SROLIHQROOHU�YH�RPHJD���JLEL�DQWLRNVLGDQ�YH�
DQWLLQIODPDWXDU� ELOHúLNOHUGHQ� ]HQJLQ� ROPDOÕGÕU��$\QÕ� ]DPDQGD��
JOXWHQ�HOLPLQDV\RQXQGDQ�VRQUD�+7�KDVWDODUÕQÕQ�WÕEEL�EHVOHQPH�
WHGDYLOHUL��VHOHQ\XP��L\RW��PDJQH]\XP��oLQNR��EDNÕU�DoÕVÕQGDQ�
GHVWHNOHQPHOLGLU��*OXWHQVL]�GL\HWOHULQ��2ø7+��]HULQGHNL�HWNLOHUL�
DUDúWÕUÕOÕUNHQ� PXWODND� ELUH\LQ� o|O\DN� KDVWDOÕ÷ÕQÕQ� ROXS�
ROPDGÕ÷ÕQÕQ�GD�GH÷HUOHQGLULOPHVL�JHUHNPHNWHGLU�� �<DúDP�ER\X�
JOXWHQVL]� GL\HW�� V�UG�U�OPHVL� ]RU� YH� ROGXNoD� SDKDOÕ� ELU� WÕEEL�
EHVOHQPH� WHGDYLVL� \DNODúÕPÕ� ROGX÷X� LoLQ�� ELUH\OHULQ� \DúDP�
NDOLWHVLQL� ER]DELOHFH÷L� XQXWXOPDPDOÕGÕU�� *OXWHQVL]� GL\HWLQ�
2ø7+� �]HULQGHNL� HWNLOHUL\OH� LOJLOL� GDKD� ID]OD� VD\ÕGD� oDOÕúPD�
\DSÕOPDVÕQD� LKWL\Do� GX\XOPDNWDGÕU�� ùLPGL\H� NDGDU� \DSÕODQ�
oDOÕúPDODU�� RWRLPP�Q� WLURLG� KDVWDODUÕQÕQ� GL\HWOHULQGHQ� JOXWHQL�
oÕNDUPDODUÕ� JHUHNWL÷L� LGGLDVÕQÕ� GHVWHNOHPHPHNWHGLU�� %�\�N�
VÕQÕUODPDODUÕ�YH�EHOLUVL]�VRQXoODUÕ�RODQ�VÕQÕUOÕ�VD\ÕGD�oDOÕúPD�J|]�
|Q�QH�DOÕQGÕ÷ÕQGD��JOXWHQVL]�GL\HW��+7�KDVWDODUÕQÕQ�\|QHWLPLQGH�
UXWLQ�RODUDN�|QHULOPHPHNWHGLU��

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU��

)LQDQVDO�'HVWHN�
�%X�oDOÕúPD�LoLQ�KHUKDQJL�ELU�ILQDQVDO�GHVWHN�DOÕQPDPÕúWÕU�



ÖZ
+DVKLPRWR�WLURLGLWL�YH�*UDYHV�KDVWDOÕNODUÕ��VÕUDVÕ\OD�KLSRWLURLGL�YH�KLSHUWLURLGL\H�\RO�DoDQ�YH�HQ�
\D\JÕQ�J|U�OHQ�RWRLPP�Q�WLURLG�KDVWDOÕNODUÕGÕU��6RQ�\ÕOODUGD�+DVKLPRWR�WLURLGLWLQGH�JOXWHQ�W�NHWL-
PLQGHQ�NDoÕQPDN��SRS�OHU�ELU� H÷LOLP�KDOLQH�JHOPLúWLU��*OXWHQVL]�GL\HWLQ�DQD� LONHVL�� LoHULVLQGH�
JOXWHQ�EXOXQDQ�EX÷GD\��DUSD��oDYGDU��\XODI�YH�EXQODUÕ�LoHUHQ�E�W�Q�\L\HFHN��LoHFHN��LODo�YH�EHVLQ�
WDNYL\HOHULQLQ�GL\HWWHQ�oÕNDUÕOPDVÕGÕU��$QFDN�JOXWHQVL]�GL\HW�DVOÕQGD�ELU�LQFH�ED÷ÕUVDN�HQWHURSDWLVL�
RODQ�o|O\DN�KDVWDOÕ÷Õ�LoLQ�PHYFXW�ELU�WHGDYL�úHNOLGLU��$\UÕFD�JOXWHQ�HOLPLQDV\RQXQGDQ�VRQUD�KDVWD-
ODU�� VHOHQ\XP�� L\RW�� PDJQH]\XP�� oLQNR� YH� EDNÕU� HNVLNOL÷L� DoÕVÕQGDQ� ULVN� DOWÕQGD� ROPDNWDGÕU��
%XQXQ� \DQÕQGD� JOXWHQVL]� GL\HWOHU�� V�UG�U�OPHVL� ]RU� YH� SDKDOÕ� GL\HWOHUGLU�� *OXWHQVL]� GL\HWLQ��
+DVKLPRWR�WLURLGLWL�JLEL�RWRLPP�Q�WLURLG�KDVWDOÕNODUÕQÕQ�LOHUOHPHVL�YH�SRWDQVL\HO�NRPSOLNDV\RQ-
ODUÕ�DoÕVÕQGDQ�ID\GD�VD÷OD\DELOHFH÷L�ELOGLULOPHNWHGLU��+DVKLPRWR�WLURLGLWL�KDVWDODUÕ�GH÷HUOHQGLULO-
LUNHQ�� PXWODND� HúOLN� HGHQ� o|O\DN� KDVWDOÕ÷ÕQÕQ� YDUOÕ÷Õ� GD� VRUJXODQPDOÕGÕU�� *OXWHQVL]� GL\HWLQ�
+DVKLPRWR�WLURLGLWL�KDVWDOÕ÷ÕQÕQ�\|QHWLPLQGH�NXOODQÕOPDVÕQD�GDLU�\DSÕODQ�oDOÕúPDODU�\HWHUVL]GLU�
YH�JOXWHQVL]�GL\HWLQ�+DVKLPRWR�WLURLGLWL�RODQ�KDVWDODUD�|QHULOPHVL�LoLQ�\HWHUOL�NDQÕW�EXOXQPDPDN-
WDGÕU�� %X� oDOÕúPDGD�� RWRLPP�Q� WLURLG� KDVWDOÕNODUÕQGDQ� +DVKLPRWR� WLURLGLWLQLQ� \|QHWLPLQGH�
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GHILFLHQFLHV��,Q�DGGLWLRQ��JOXWHQ�IUHH�GLHWV�DUH�GLIILFXOW�DQG�H[SHQVLYH�WR�PDLQWDLQ��,W�LV�UHSRUWHG�
WKDW�D�JOXWHQ�IUHH�GLHW�PD\�SURYLGH�EHQHILWV�LQ�WHUPV�RI�SURJUHVVLRQ�DQG�SRWHQWLDO�FRPSOLFDWLRQV�
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V�WK\URLGLWLV��WKH�SUHVHQFH�RI�FRQFRPLWDQW�FHOLDF�GLVHDVH�VKRXOG�DOVR�EH�TXHVWLRQHG��
6WXGLHV�RQ�WKH�XVH�RI�D�JOXWHQ�IUHH�GLHW�LQ�WKH�PDQDJHPHQW�RI�+DVKLPRWR
V�WK\URLGLWLV�DUH�LQVXIIL-

*OXWHQ�� 2WRLPP�Q� 7LURLG� +DVWDOÕNODUÕ� YH� d|O\DN�
$UDVÕQGDNL�øOLúNL
*OXWHQ�SURWHLQOHUL�� EX÷GD\�XQODUÕQÕQ�SLúPH�NDOLWHVL��]HULQGHNL�
\�NVHN� HWNLOHULQGHQ� GROD\Õ� JÕGD� HQG�VWULVLQLQ� X]XQ� V�UHGLU�
LOJLVLQL�oHNPHNWHGLU� ������*OXWHQ��EX÷GD\ÕQ�GHSR�SURWHLQOHULQ-
GHQ� RODQ� SURODPLQ� YH� JOXWHOLQ� IUDNVL\RQODUÕQGDQ� ROXúPDNWDGÕU�
������ 3URODPLQOHU� VXGD� o|]�QPH]�� DQFDN� DONROGH� o|]�QHELO-
LUNHQ��JOXWHOLQOHU�KHP�VXGD��KHP�GH�DONROGH�o|]�QPH]OHU�������
*OLDGLQ� YH� JOXWHOLQ� WHULPOHUL� EX÷GD\ÕQ� SURODPLQ� YH� JOXWHOLQ�
IUDNVL\RQODUÕQÕ�DoÕNODUNHQ��VHFDOLQ��KRUGHLQ�YH�DYHQLQ�WHULPOHUL�
VÕUDVÕ\OD�oDYGDU��DUSD�YH�\XODIÕQ�SURODPLQ�IUDNVL\RQXQX�WDQÕPOD-
PDNWDGÕU� ������.RGHNV�$OLPHQWDULXV�� JOXWHQL� ³EX÷GD\�� oDYGDU��
DUSD��\XODI�YH\D�EXQODUÕQ�PHOH]�oHúLWOHULQGHQ�YH�EXQODUÕQ�W�UHY-
OHULQGHQ�HOGH�HGLOHQ��ED]Õ�NLúLOHULQ�LQWROHUDQVÕQÕQ�ROGX÷X�YH�VX�
LOH� ���� PRODU� 1D&O¶GH� o|]�QPH\HQ� ELU� SURWHLQ� IUDNVL\RQX´�
RODUDN� WDQÕPODPÕúWÕU� ������ 6RQXo� RODUDN� JOXWHQ� J�Q�P�]GH�
EX÷GD\�� oDYGDU�� DUSD� YH� ED]Õ� GXUXPODUGD� \XODIÕQ� SURODPLQ� YH�
JOXWHOLQ�IUDNVL\RQODUÕ�LoLQ�RUWDN�ELU�WHULP�RODUDN�NDEXO�HGLOPHN-
WHGLU��*OXWHQ� SURWHLQOHULQLQ� LoHUGL÷L� SUROLQ� YH� JOXWDPLQ� DPLQR�
DVLWOHUL� DoÕVÕQGDQ� ]HQJLQ� WHNUDUOD\DQ� GL]L� E|O�POHUL�� LQVDQ�
PLGH�ED÷ÕUVDN�HQ]LPOHUL�WDUDIÕQGDQ�WDPDPHQ�SDUoDODQDPDPDN-
WDGÕU��%X�GXUXP��LQFH�ED÷ÕUVDNWD�QLVSHWHQ�X]XQ�JOXWHQ�SHSWLWOHUL-
QLQ�PHYFXGL\HWL� LOH� VRQXoODQPDNWDGÕU��d|O\DNOÕ�KDVWDODUGD��EX�
W�U� JOXWHQ� SHSWLWOHUL� ELU� LQIODPDWXDU� UHDNVL\RQX� WHWLNOHPHNWH��
DQFDN� VD÷OÕNOÕ�ELUH\OHULQ�oR÷XQXQ� LQFH�ED÷ÕUVD÷ÕQGD�EXOXQPD-
ODUÕQÕQ�ROGXNoD�]DUDUVÕ]�ROGX÷X�G�ú�Q�OPHNWHGLU�������

d|O\DN�KDVWDOÕ÷Õ��JHQHWLN�RODUDN�GX\DUOÕ�ELUH\OHUGH� LQFH�ED÷ÕU-
VDNODUÕ�HWNLOH\HQ�YH�\DúDP�ER\X�V�UHQ��GL\DUH��PDODEVRUEVL\RQ�
VHQGURPX�YH�Y�FXW�D÷ÕUOÕ÷Õ�ND\EÕ�LOH�NDUDNWHUL]H�ELU�JDVWURLQWHV-
WLQDO� VLVWHP� KDVWDOÕ÷ÕGÕU�� %LUoRN� RWRLPP�Q� KDVWDOÕN�� o|O\DN�
KDVWDOÕ÷Õ� LOH� LOLúNLOHQGLULOPLúWLU�� d|O\DN� KDVWDODUÕQÕQ� \DNODúÕN�
���¶X��ELU�YH\D�GDKD�ID]OD�RWRLPP�Q�KDVWDOÕ÷D�VDKLSNHQ��JHQHO�
SRS�ODV\RQGD� RWRLPP�Q� KDVWDOÕN� SUHYDODQVÕ� ��� LOH� �� ����
DUDVÕQGD�GH÷LúPHNWHGLU� ������d|O\DNOD� HQ� oRN� LOLúNLVL� EXOXQDQ�
KDVWDOÕNODU��7LS��GL\DEHW�YH�2ø7+¶GÕU��2Q�VHNL]�\DúÕQ�DOWÕQGDNL�
2ø7+¶QD�VDKLS�ELUH\OHULQ������¶VÕQGD�o|O\DN�JHOLúLPL�J|U�OH-
ELOPHNWHGLU�������%X�QHGHQOH�2ø7+�WDNLELQGH��KDVWDODUÕQ�G�]HQOL�
VHURORMLN� WDUDPDVÕQÕQ� \DSÕOPDVÕ� |QHPOLGLU� ������ +HP� o|O\DN�
KDVWDODUÕQGDQ��KHP�GH�VD÷OÕNOÕ�NRQWUROOHUGHQ�DOÕQDQ�LQVDQ�EL\RS-
VL�HNVSODQWODUÕ\OD�\DSÕODQ�H[�YLYR�oDOÕúPDODUÕQÕQ�\DQÕQGD��FDFR���
K�FUH�GL]LOHUL�NXOODQÕODUDN�\DSÕODQ�LQ�YLWUR�oDOÕúPDODUGD��JOLDGLQH�
PDUX]� NDOPDQÕQ� ED÷ÕUVDN� HSLWHO� E�W�QO�÷�Q�� ER]GX÷X� |QH�
V�U�OP�úW�U����������*OLDGLQLQ�ED÷ÕUVDN�JHoLUJHQOL÷L��]HULQGHNL�
HWNLVLQH��]RQXOLQ�SURWHLQ�VHNUHV\RQXQXQ�DUDFÕOÕN�HWWL÷LQH�LQDQÕO-
PDNWDGÕU��=RQXOLQ��SUHKDSWRJOREXOLQ���RODUDN�WDQÕPODQPDNWDGÕU�
YH�VHUXP�]RQXOLQ�VÕNOÕNOD�ED÷ÕUVDN�JHoLUJHQOL÷LQLQ�ELU�EHOLUWHFL�
RODUDN� NXOODQÕOPDNWDGÕU�� 2WRLPP�Q� KDVWDOÕNODUGD� ]RQXOLQ�
G�]H\OHULQLQ�\�NVHOGL÷L�EXOXQPXúWXU������

d|O\DN�KDVWDOÕ÷Õ�LOH�2ø7+�DUDVÕQGDNL�LOLúNL�QHW�RODUDN�ELOLQPHP-
HNWHGLU��d|O\DNOD�2ø7+��+/$�'5��'4��YH�'5��'4��KDSOR��
WLSOHULQL� SD\ODúPDNWDGÕU�� '5��'4��'5��'4��� 2ø7+� JHOLúLP�
ULVNL�LOH�J�oO��ELU�úHNLOGH�LOLúNLOLGLU�������$\UÕFD��o|O\DNWD�PDODE-
VRUEVL\RQGDQ�GROD\Õ��VHOHQ\XP�YH�L\RW�JLEL�DQDKWDU�HOHPHQWOHULQ�
HNVLNOL÷L� YH\D� DQWLNRUODUÕQ� QHGHQ� ROGX÷X� RWRLPP�Q�
SROLJODQG�OHU� VHQGURPXQXQ�ELU� SDUoDVÕ� RODUDN�� DUWDQ� LPP�QR-

VHQVLWLYLWHQLQ� GH� 2ø7+� JHOLúLPLQH� \RO� DoDQ� HWPHQOHUGHQ� ELUL�
RODELOHFH÷L�G�ú�Q�OPHNWHGLU�������2WRLPP�Q�WLURLG�KDVWDOÕNODUÕ�
YH�o|O\DN�KDVWDOÕ÷Õ�DUDVÕQGDNL�LOLúNLQLQ�ELU�GL÷HU�RODVÕ�VHEHEL�LVH��
G�ú�N�VHOHQ\XP�YH�'�YLWDPLQL�VHYL\HOHULQLQ��GRNX�WUDQVJOXWDPL-
QD]���,J$�DQWLNRUODUÕQÕQ��WLURLG�IROLN�OOHUL�YH�WLURLG�HNVWUDVHO�OHU�
PDWULNVL� LOH� HWNLOHúLPH� JLUPHVLGLU�� (N]RMHQ� '� YLWDPLQL�
�NROHNDOVLIHURO�� YH� VHOHQ\XP� HNVLNOL÷LQLQ� +7¶QH� QHGHQ�
RODELOHFH÷L� ELOGLULOPHNWHGLU� ����� d|O\DN� LOH� +7� DUDVÕQGDNL�
LOLúNLQLQ�RODVÕ�PHNDQL]PDVÕ�ùHNLO� �¶GH�J|VWHULOPLúWLU� ������%LU�
PHWD�DQDOL]�oDOÕúPDVÕQGD��EX�LNL�KDVWDOÕ÷ÕQ�ELUOLNWH�J|U�OHELOPH�
ULVNL� ROGX÷XQGDQ�� W�P� RWRLPP�Q� WLURLG� KDVWDODUÕQÕQ�� o|O\DN�
KDVWDOÕ÷ÕQD� VDKLS� ROXS� ROPDGÕNODUÕQÕQ� EHOLUOHQPHVL� LoLQ�
WDUDQPDVÕ� |QHULOPLúWLU� ������ dDOÕúPDGD�� W�P� +7� KDVWDODUÕQÕQ�
o|O\DN�VHURORMLN�WHVWOHULQGHQ�JHoPHVL�JHUHNWL÷L�YH�EX�WHVWOHUGHQ�
KHUKDQJL� ELULQLQ� SR]LWLI� VRQXo� YHUPHVL� GXUXPXQGD� KDVWDODUÕQ�
JDVWURGXRGHQRVNRSL�YH�GXRGHQDO�EL\RSVL�LOH�DUDúWÕUÕOPDVÕ�JHUHN-
WL÷L� VDYXQXOPXúWXU� ������$\QÕ� úHNLOGH�� ����� RWRLPP�Q� WLURLG�
KDVWDVÕQÕQ� LQFHOHQGL÷L� ELU� oDOÕúPDGD�� KDVWDODUGD� EL\RSVL� LOH�
GR÷UXODQPÕú� o|O\DN� KDVWDOÕ÷Õ� SUHYDODQVÕQÕQ� \�NVHN� ROGX÷X�
ELOGLULOPLúWLU�������

ùHNLO����+HU�LNL�KDVWDOÕ÷ÕQ�ELU�DUDGD�EXOXQPDVÕQÕQ�RODVÕ�QHGHQOHUL������

+DVKLPRWR� 7LURLGLWL� <|QHWLPLQGH� *OXWHQVL]� 'L\HWLQ�
(WNLQOL÷L�
*OXWHQVL]�GL\HWLQ�DQD�LONHVL��LoHULVLQGH�JOXWHQ�EXOXQDQ�EX÷GD\��
DUSD��oDYGDU��\XODI�YH�EXQODUÕ�LoHUHQ�E�W�Q�\L\HFHN��LoHFHN��LODo�
YH� EHVLQ� WDNYL\HOHULQLQ� GL\HWWHQ� oÕNDUÕOPDVÕGÕU� ������*OXWHQVL]�
GL\HW� HVDV� RODUDN�� PH\YH�� VHE]H�� HW�� EDOÕN�� EDNODJLOOHU��
NXUX\HPLúOHU�� V�W� �U�QOHUL� YH� \XPXUWD� JLEL� JOXWHQ� LoHUPH\HQ�
EHVLQOHUGHQ� ROXúPDNWDGÕU�� 0ÕVÕU�� GDUÕ�� SLULQo�� VRUJXP� YH� WHI�
JOXWHQ�LoHUPH\HQ�WDKÕOODUD�|UQHN�RODUDN�YHULOHELOLU��*OXWHQ��JÕGD�
HQG�VWULVLQGH� GROJX� PDGGHVL� RODUDN� YH\D� JÕGD� NDWNÕ� PDGGHVL�
RODUDN� PDOW� JLEL� �U�QOHUGH� � NXOODQÕOGÕ÷Õ� LoLQ�� JOXWHQVL]� GL\HW�
ROGXNoD� NÕVÕWOD\ÕFÕ� ROPDNWDGÕU� ������ *�QO�N� GL\HWWH� JOXWHQ�
LoHUHQ�WDKÕOODUÕQ�ID]OD�W�NHWLPL�|]HOOLNOH�$YUXSD�WRSOXPODUÕQGD��
o|O\DN�GÕúÕ�JOXWHQ�GX\DUOÕOÕ÷Õ�YH�o|O\DN�JHOLúLP�ULVNLQL�DUWÕUPDN-
WDGÕU��<DúDP�ER\X�JOXWHQVL]�GL\HWH�ED÷OÕ�NDOPDN��JOXWHQ�DOÕPÕ\OD�

FLHQW� DQG� WKHUH� LV� LQVXIILFLHQW� HYLGHQFH� WR� UHFRPPHQG� D�
JOXWHQ�IUHH�GLHW�WR�SDWLHQWV�ZLWK�+DVKLPRWR
V�WK\URLGLWLV��,Q�WKLV�
VWXG\�� LW� ZDV� DLPHG� WR� UHYLHZ� WKH� VWXGLHV� RQ� JOXWHQ�IUHH� GLHW�
SUDFWLFHV�LQ�WKH�PDQDJHPHQW�RI�+DVKLPRWR
V�WK\URLGLWLV��RQH�RI�
WKH�DXWRLPPXQH�WK\URLG�GLVHDVHV��WR�HYDOXDWH�WKHP�VFLHQWLILFDOO\�
DQG�WR�SURYLGH�QHZ�LQIRUPDWLRQ�WR�WKH�OLWHUDWXUH�
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V�WK\URLGLWLV��*OXWHQ�IUHH�GLHW

*ø5øù
7LURLG�EH]L��RWRLPP�Q�KDVWDOÕNODUGDQ�HQ�VÕN�HWNLOHQHQ�RUJDQGÕU�
����� $NWLYLWHVL�� KLSRIL]� EH]LQGHQ� VDOJÕODQDQ� WLURLG� VWLP�ODQ�
KRUPRQ��76+��WDUDIÕQGDQ�G�]HQOHQLU��+DVKLPRWR�WLURLGLWL��+7��
YH�*UDYHV�KDVWDOÕ÷Õ��*+���VÕUDVÕ\OD�KLSRWLURLGL�YH�KLSHUWLURLGL\H�
\RO�DoDQ�HQ�\D\JÕQ�J|U�OHQ�RWRLPP�Q�WLURLW�KDVWDOÕNODUÕGÕU������
+7¶QLQ� G�Q\D� JHQHOLQGH� SUHYDODQVÕ� ������� LNHQ�� *+¶QÕQ�
������¶WLU� � YH� NDGÕQODUGD�� HUNHNOHUH� J|UH� GDKD� \D\JÕQ� J|U�O��
PHNWHGLU� �������+DVKLPRWR� WLURLGLWLQGH�� WLURLG� IROLN�OHU� K�FUH��
OHUL��K�FUH�YH�DQWLNRUODU�WDUDIÕQGDQ�WDKULS�HGLOLU�YH�L\RW�HNVLNOL÷L�
RODQ�E|OJHOHUGH�HQ�VÕN�J|U�OHQ�RWRLPP�Q�WLURLG�KDVWDOÕ÷ÕGÕU������
+DVWDOÕN�� IROLN�OHU�K�FUHOHULQ� OHQIRVLWLN� LQILOWUDW�YH� ILEUR]LV� LOH�
\HU�GH÷LúWLUPHVLQGHQ�ND\QDNODQPDNWDGÕU�YH�WLURLG�DQWLNRUODUÕQ-
GDQ�|]HOOLNOH�WLURLG�SHURNVLGD]�DQWLNRUODUÕ��DQWL�732���WLURJOREX-
OLQ� DQWLNRUODUÕ� �DQWL�7*�� YH� D]DOPÕú� WLURLG� EH]L� HNRMHQLWHVL� LOH�
NDUDNWHUL]HGLU��7LURLG� SDUDQNLPDVÕQÕQ� V�UHNOL� \ÕNÕPÕ�� KLSRWLUR��
LGL]PH�QHGHQ�ROXU�YH�OHYRWLURNVLQ�JLEL�VHQWHWLN�WLURLG�KRUPRQODUÕ�
NURQLN�WHGDYLGH�\D\JÕQ�RODUDN�NXOODQÕOÕU������
2WRLPP�Q� WLURLG� KDVWDOÕNODUÕ� �2ø7+��� PXKWHPHOHQ� LON� RODUDN�
����¶GH� -DSRQ� ELU� GRNWRU� RODQ�+DNDUX�+DVKLPRWR� WDUDIÕQGDQ��
DQWL�WLURLG�DQWLNRUODUÕQÕQ��UHWLPL\OH�VRQXoODQDQ�� WLURLGLQ� OHQIR��
VLWOHU� WDUDIÕQGDQ� LQILOWUDV\RQX� RODUDN� RUWD\D� oÕNDQ� ELU� GXUXP�
RODUDN�WDQÕPODQPÕúWÕU������2WRLPP�Q�WLURLGLW�RODUDN�GD�ELOLQHQ�
2ø7+�� KHP� JHQHWLN�� KHP� oHYUHVHO� KHP� GH� EHVOHQPH\L� LoHUHQ�
oRN�IDNW|UO��ELU�HWL\RORML\H�VDKLSWLU������%D]Õ�DUDúWÕUPDODU��JOXWHQ�
DOÕPÕ� LOH� +7� JHOLúLPL� YH\D� LOHUOHPHVL� DUDVÕQGD� ELU� LOLúNL�
ROGX÷XQX� G�ú�QG�UPHNWHGLU� ���� ���� %X� oDOÕúPDQÕQ� DPDFÕ��
RWRLPP�Q� WLURLG� KDVWDOÕNODUÕQGDQ� +DVKLPRWR� WLURLGLWL� \|QH��
WLPLQGH�JOXWHQVL]�GL\HW�X\JXODPDODUÕ�LOH�LOJLOL�\DSÕODQ�oDOÕúPD-
ODUÕ�GHUOHPHN��ELOLPVHO�DoÕGDQ�GH÷HUOHQGLUPHN�YH�OLWHUDW�UH�\HQL�
ELOJLOHU�ND]DQGÕUPDNWÕU���

2WRLPP�Q� 7LURLG� +DVWDOÕNODUÕQÕQ� 3DWRMHQLN�
0HNDQL]PDODUÕ
2ø7+� LOH� LOLúNLOL� JHQOHULQ� SROLPRUIL]PLQLQ�� KDVWDOÕ÷ÕQ� JHOLúL-
PLQGH� URO�� ROGX÷X� ELOLQPHNWHGLU�� %X� JHQOHU� DUDVÕQGD�� WLURLG�
X\DUÕFÕ� KRUPRQ� UHVHSW|U�� �76+5�� JHQLQGHNL� SROLPRUIL]POHU�
*UDYHV�KDVWDOÕ÷Õ�GX\DUOÕOÕ÷ÕQÕ�DUWÕUPDNWDGÕU� ������7HN�Q�NOHRWLW�
SROLPRUIL]PL��613��UV�������UHVHSW|U��LoLQ�KRPR]LJRWOXN�YH\D�
KHWHWR]LJRWOXN�� PHUNH]L� WROHUDQVÕQ� D]DOPDVÕQD� YH� *+� JHOLúLP�
ULVNLQL� DUWÕUDQ� 76+5� P51$� WUDQVNULSWOHULQLQ� LQWUDWLPLN� HNV��
SUHV\RQXQX� D]DOWÕFÕ� HWNL\H� VDKLSWLU� ������ 2WRLPP�Q� UHJ�ODW|U�
�$,5(�� JHQL��PHG�OOHU� WLPLN� K�FUHOHUGH� ELUoRN� SURWHLQLQ� HNV��
SUHV\RQXQX�G�]HQOH\HQ�ELU�WUDQVNULSVL\RQ�IDNW|U�G�U��%X�JHQGH�
PH\GDQD� JHOHQ� GHIHNWOHU�� PHUNH]L� LPP�Q� WROHUDQVÕQ�
GLVUHJ�ODV\RQX� YH� oRNOX� RUJDQ� GHIHNWOHULQH� QHGHQ� ROPDNWDGÕU�
������

øPP�Q� FHYDEÕ� G�]HQOH\HQ� JHQOHU�� 2ø7+¶QÕQ� LOHUOHPHVLQGH�
DQDKWDU�UROH�VDKLSWLU��0DM|U�KLVWR�X\XPOXOXN�NRPSOHNVL��0+&��
VÕQÕI�,�YH�,,�JHQOHUL�LOH�ELUOLNWH��VLWRWRNVLN�7�OHQIRVLW�LOLúNLOL�IDNW|U�
�� �&7/$���� &'���� &'��� �)R[3���� SURWHLQ� WLUR]LQ� IRVIDWD]��
UHVHSW|U� ROPD\DQ� WLS� ��� �3731���� YH� VLWRNLQ� G�]HQOH\LFL�
JHQOHU�� 2ø7+¶QGD� DQD� IDNW|UOHU� RODUDN� WDQÕPODQPÕúWÕU� ������
&7/$���*+�LOH�LOLúNLOHQGLULOHQ�LON�LQVDQ�ROPD\DQ�O|NRVLW�DQWLMH-
QL� �+/$�� JHQLGLU� ������ &'���� W�P|U� QHNUR]� IDNW|U�� �71)��
V�SHU� DLOHVLQLQ� LPP�Q� G�]HQOH\LFL� JHQLGLU� YH� WLURLG� IROLN�OHU�
K�FUHOHULQGH�HNVSUHVH�HGLOLU��&'����&�7��SROLPRUIL]PLQLQ��*+�
LOH�NRUHOH�ROGX÷X�ELOLQPHNWHGLU�������øPP�Q�G�]HQOH\LFL�\ROODUÕ�
YH� VLWRNLQ� VLQ\DOOHúPHVLQL� G�]HQOH\HQ� WUDQVNULSVL\RQ� IDNW|U��
RODQ� WUDQVNULSVL\RQ� �67$7�� DLOHVL� SURWHLQLQLQ� VLQ\DO�
G|Q�úW�U�F��YH�DNWLYDW|U�QGHNL�613
QLQ��*+
QLQ�\DQÕ�VÕUD�+7�
LOH�GH�LOLúNLOL�ROGX÷X�EXOXQPXúWXU�������

7LURLGH� |]J�� ROPDPDNOD� ELUOLNWH� VHOHQRSURWHLQ� �6(3��� WLURLG�
KRUPRQXQXQ�GHL\RGLQDV\RQXQGD�J|UHY�DOPDNWDGÕU��<DSÕODQ�ELU�
oDOÕúPDGD���6(3�6�JHQLQLQ��6(36���SURPRW|U�QGHNL�613�LOH�+7�
KDVWDOÕ÷Õ�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQPXúWXU�������6HOHQ\XP�
HNVLNOL÷L�� KLSRWLURLGL]P�� VXENOLQLN� KLSRWLURLGL]P�� JHQLúOHPLú�
WLURLG��WLURLG�NDQVHUL��+7�YH�*+¶QÕ�GD�LoHUHQ�2ø7+�JLEL�ELUoRN�
ROXPVX]�WLURLG�NRúXOX�LOH�LOLúNLOHQGLULOPLúWLU���������
2WRLPP�Q�WLURLG�KDVWDOÕNODUÕQÕQ�oHYUHVHO�WHWLNOH\LFLOHUL��]HULQH�
\DSÕODQ� VRQ� DUDúWÕUPDODU�� VHOHQ\XP� YH� '� YLWDPLQLQLQ� EDúOÕFD�
GL\HW� ELOHúHQOHUL� ROGX÷XQX� EHOLUOHPLúWLU�� '�ú�N� '� YLWDPLQL�
VHYL\HOHUL� VDGHFH� HWL\RORMLN� ELU� IDNW|U� GH÷LO�� D\QÕ� ]DPDQGD�
2ø7+
QÕQ� úLGGHWL� LOH� GH� LOLúNLOLGLU��<DSÕODQ� ELU� PHWD� DQDOL]GH��
*UDYHV� KDVWDODUÕQÕQ�� '� YLWDPLQL� HNVLNOL÷LQH� VDKLS� ROPD�
RODVÕOÕ÷ÕQÕQ�GDKD�\�NVHN�ROGX÷X�J|VWHULOPLúWLU�������'�YLWDPLQL�
YH�VHOHQ\XPXQ�2ø7+¶QGDNL�ROXPOX�HWNLOHUL�ELUoRN�oDOÕúPD�LOH�
J|VWHULOVH�GH�NRQX�LOH�LOJLOL�RODUDN�\DSÕODQ�oDOÕúPDODU�KDOD�GHYDP�
HWPHNWHGLU��$\UÕFD�ELUoRN�DQWLNDQVHU�LODFÕQ��VLWRNLQOHU��LQWHUIHU-
RQ�Į� YH� WLUR]LQ� NLQD]� LQKLELW|UOHUL�� WLURLG� IRQNVL\RQ� ER]XN-
OX÷XQX� LQG�NOH\HELOHFH÷LQH� GDLU� J�oO�� NDQÕWODU� YDUGÕU�� +Õ]OÕ�
VDQD\LOHúPH�YH� oHYUHVHO� WRNVLQOHUH�PDUX]�NDOPD�GD�2ø7+
QÕQ�
QHGHQVHO� IDNW|UOHUL� RODUDN� NDEXO� HGLOPHNWHGLU��$\QÕ� ]DPDQGD�
LNOLPLQ� GH� 2ø7+¶QÕQ� JHOLúLPL� �]HULQGH� HWNLVLQLQ� ROGX÷X�
ELOLQPHNWHGLU�� .�UHVHO� ÕVÕQPD� YH� KDYD� NRúXOODUÕQGDNL� KÕ]OÕ�
GH÷LúLPOHULQ�� RWRLPP�Q� KDVWDOÕN� LQVLGDQVÕQGD� DUWÕúD� QHGHQ�
RODELOHFH÷L�ELOGLULOPHNWHGLU������

� *HQHWLN� IDNW|UOHUH� YH� oHYUHVHO� WHWLNOH\LFLOHUH� ED÷OÕ� RODUDN��
ED÷ÕúÕNOÕN� VLVWHPLQLQ� G�]HQVL]OL÷L�� WLURLG� EH]LQH� ELU� ED÷ÕúÕNOÕN�
VDOGÕUÕVÕ�LOH�VRQXoODQPDNWDGÕU��2WRLPP�Q�WLURLG�KDVWDOÕNODUÕQGD�
WLSLN�ELU�EXOJX��2ø7+�SDWRJHQH]LQGH�NULWLN�ELU�UROH�VDKLS�RODQ�7�
YH� %� OHQIRVLWOHULQLQ� LQWUDWLURLGDO� LQILOWUDV\RQXGXU�� +�FUHVHO�
ED÷ÕúÕNOÕNWD�� G�]HQOH\LFL� 7� K�FUHOHUL� �7UHJ
OHU�� YH� IROLN�OHU�
\DUGÕPFÕ�7��7IK��K�FUHOHUL��2ø7+¶QÕQ�SDWRMHQLN�PHNDQL]PDVÕQ-
GDNL�UROOHUL�QHGHQL\OH�|Q�SODQD�oÕNPÕúWÕU��7UHJ
OHU��&'���K�FUH��
OHULQLQ���� LOH����
XQX� WHPVLO� HGHU� YH� GR÷UXGDQ� K�FUH�K�FUH�
HWNLOHúLPL�\ROX\OD�YH\D�G|Q�úW�U�F��E�\�PH�IDNW|U��ȕ��7*)�ȕ��
YH�LQWHUO|NLQ������,/�����JLEL�VLWRNLQOHU�\ROX\OD�GROD\OÕ�RODUDN�
ED÷ÕúÕNOÕN�WHSNLOHULQL�LIDGH�HWPHNWHGLU��7UHJOHUGHNL�GHIHNWOHU�YH�
7IK� K�FUHOHULQLQ� DNWLYDV\RQX�� JHQHOOLNOH� 2ø7+
QÕ� EDúODWDQ�
ROD\ODU�RODUDN�NDEXO�HGLOPHNWHGLU��,/����YH�,/����JLEL�LQIODPD��
WXDU�VLWRNLQOHU�GH�2ø7+�JHOLúLPLQGH�URO�R\QDPDNWDGÕU�������

WHWLNOHQHQ� ELU� LQFH� ED÷ÕUVDN� HQWHURSDWLVL� RODQ� o|O\DN� KDVWDOÕ÷Õ�
LoLQ�PHYFXW� ELU� WHGDYLGLU��$QFDN� JOXWHQVL]� GL\HW�� GL÷HU� HOLPL-
QDV\RQ� GL\HWOHUL� JLEL� oHúLWOL� EHVLQ� |JHVL� HNVLNOLNOHULQH� �%�
YLWDPLQOHUL��'� YLWDPLQL�� NDOVL\XP�� GHPLU�� oLQNR��PDJQH]\XP��
VHOHQ\XP��EDNÕU��QHGHQ�RODELOPHNWHGLU� ������*OXWHQVL]��U�QOHU�
D\QÕ� ]DPDQGD�� JHOHQHNVHO� PXDGLOOHULQH� NÕ\DVOD�� GDKD� G�ú�N�
EHVLQ�GH÷HULQH� VDKLSWLU��$\UÕFD�� VRQ�GHUHFH� LúOHQPLú��U�QOHUGLU�
YH�GDKD�ID]OD�\D÷�YH�NDUERQKLGUDW�LoHUL÷LQH�VDKLSWLUOHU��<�NVHN�
NDORUL� LoHUL÷L� QHGHQL\OH� ED]Õ� JOXWHQVL]� �U�QOHU�� REH]LWH� JHOLúL-
PLQH�QHGHQ�RODELOPHNWHGLU��*OXWHQVL]��U�QOHULQ�VDWÕQ�DOÕQPDVÕ��
GL\HWLQ�PDOL\HWLQL����� RUDQÕQGD� DUWÕUPDNWDGÕU� YH� EX�PDOL\HW��
³JOXWHQVL]´�RODUDN�HWLNHWOHQPLú��U�QOHULQ�VDWÕQ�DOÕQPDVÕ\OD�GDKD�
GD�DUWDELOPHNWHGLU�������

$\UÕFD�� W�P� RWRLPP�Q� KDVWDOÕNODU� G�ú�Q�OG�÷�QGH�� o|O\DN�
WDQÕVÕQGDQ�|QFHNL�JOXWHQ�PDUX]L\HWLQLQ�V�UHVLQLQ��LOHULGH�WLURLG�
RWRLPP�QLWHVL�JHOLúLPL��]HULQH�HWNLVLQLQ�ROPDGÕ÷Õ�ELOGLULOPHN-
WHGLU�� 6RQ� NOLQLN� JHOLúPHOHU�� JOXWHQVL]� GL\HWLQ�� RWRLPP�Q�
KDVWDOÕNODUÕQ�ROXúXPXQX�HQJHOOHPHGL÷LQL�YXUJXODPDNWDGÕU������
.URQLN�OHQIRVLWLN�WLURLGLW�YH�o|O\DN�KDVWDOÕ÷ÕQÕQ�VÕNOÕNOD�ELUOLNWH�
J|U�OPHVL�� DUDúWÕUPDFÕODUÕ�� +7¶GH� JOXWHQVL]� GL\HWLQ� HWNLQOL÷LQL�
DUDúWÕUPD\D�\|QHOWPLúWLU��.U\VLDN�YH�DUN��\DSWÕNODUÕ�oDOÕúPDGD��
+7� KDVWDOÕ÷ÕQD� VDKLS� NDGÕQODUGDQ� ELU� JUXED�� DOWÕ� D\� ER\XQFD�
JOXWHQVL]� GL\HW� X\JXODQPÕú�� GL÷HU� JUXED� �NRQWURO� JUXEX�� LVH�
KHUKDQJL�ELU�GL\HW�WHGDYLVL�X\JXODQPDPÕú��QRUPDO�EHVOHQPHOH��
ULQH�GHYDP�HWPHOHUL�LVWHQPLúWLU������6HPSWRPDWLN�o|O\DN�KDVWD-
ODUÕ�YH�+7�GÕúÕQGD�HQGRNULQ�KDVWDOÕ÷Õ�EXOXQDQ�ELUH\OHU��oDOÕúPD-
\D�GDKLO�HGLOPHPLúWLU��dDOÕúPD�VRQXQGD�NRQWURO�JUXEXQXQ�VHUXP�
WLURWURSLQ�YH�VHUEHVW�WLURLG�KRUPRQ�VHYL\HOHUL��VHUXP����KLGURNVL�
YLWDPLQ�'�VHYL\HOHUL�D\QÕ�NDOPÕúWÕU��*OXWHQVL]�GL\HW�X\JXOD\DQ�
JUXSWD��WLURLG�DQWLNRUODUÕ�D]DOPÕú�����KLGURNVL�YLWDPLQ�'�VHYL\H��
OHUL�YH�63,1$�*7�LQGHNVL��WLURWURSLQ�YH�VHUEHVW�WLURLG�KRUPRQ�
VHYL\HOHULQH�GD\DOÕ�KHVDSODQDQ�ELU�LQGHNV��ELUD]�DUWPÕúWÕU��$\QÕ�
]DPDQGD�732$E� YH�7J$E� VHYL\HOHUL�� 63,1$�*7� LQGHNVL� LOH�
NRUHODV\RQ� J|VWHUPLúWLU�� dDOÕúPDGD�� JOXWHQVL]� GL\HWLQ�� RWRLP-
P�Q� WLURLG� KDVWDOÕ÷Õ� RODQ� NDGÕQODUD� NOLQLN� ID\GDODU� VD÷OD\DEL-
OHFH÷L� ELOGLULOPLúWLU� ����� .XV� YH� DUN��� ���� KDVWDGD� JOXWHQVL]�
GL\HWLQ� +7� �]HULQGHNL� HWNLOHULQL� LQFHOHPHN� LoLQ� ELU� DQNHW�
oDOÕúPDVÕ� \�U�WP�úOHUGLU� ����� .DWÕOÕPFÕODUÕQ� ���¶L� JOXWHQVL]�
GL\HW� X\JXODGÕNODUÕQÕ� ELOGLUPLúOHUGLU�� $\UÕFD� NDWÕOÕPFÕODUÕQ�
���¶L� IDUPDNRORMLN� WHGDYL� �OHYRWLURNVLQ�� DOGÕNODUÕQÕ� EHOLUWPLú��
OHUGLU�� )DUPDNRORMLN� WHGDYL� DOPD\DQ� KDVWDODUÕQ� E�\�N� oR÷XQ-
OX÷XQGD� 76+� G�]H\OHULQLQ� G�úW�÷�� UDSRU� HGLOPLúWLU��
.DWÕOÕPFÕODUÕQ� E�\�N� oR÷XQOX÷X�� +7� VHPSWRPODUÕQGD� D]DOPD�
ROGX÷XQX�LIDGH�HWPLúOHUGLU��.DWÕOÕPFÕODUÕQ������¶LQLQ�|QFHGHQ�
VLQGLULP� SUREOHPOHUL� \DúDGÕ÷Õ�� JOXWHQVL]� GL\HWL� X\JXODPD\D�
EDúODGÕNWDQ� VRQUD� EX� SUREOHPOHUL� \DúDPDGÕNODUÕ� YH� +7¶GH�
JOXWHQVL]� GL\HWLQ� ROXPOX� HWNLOHULQLQ� RODELOHFH÷LQLQ� DOWÕ� oL]LO��
PLúWLU�� $QFDN� EXQXQ� ELU� DQNHW� oDOÕúPDVÕ� ROGX÷X� YH� YHULOHQ�
FHYDSODUÕQ� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� GR÷UXODQPDGÕ÷Õ� EHOLUWLO��
PLúWLU�� $\UÕFD� KDVWDODU�� o|O\DN� KDVWDOÕ÷Õ� DoÕVÕQGDQ� WHVW�
HGLOPHPLúWLU� ����� 3REORFNL� YH� DUN��� KLSRWLURLGL]P� QHGHQL\OH�
OHYRWURNVLQ� NXOODQDQ� +7¶QD� VDKLS� RODQ� NDGÕQODUGD� JOXWHQVL]�
GL\HWLQ� HWNLVLQL� DUDúWÕUGÕNODUÕ� oDOÕúPDGD�� NDWÕOÕPFÕODU� LNL� JUXED�
D\UÕOPÕúWÕU� �����%LULQFL� JUXED� �Q ���� ��� D\� ER\XQFD� JOXWHQVL]�
GL\HW�X\JXODQPÕúWÕU��øNLQFL�JUXS��Q ����LVH�QRUPDO�EHVOHQPHVLQH�
GHYDP� HWPLú� YH� NRQWURO� JUXEX� RODUDN� EHOLUOHQPLúWLU�� d|O\DN�
KDVWDOÕ÷ÕQD� VDKLS� RODQODU� oDOÕúPD\D�GDKLO� HGLOPHPLúWLU��2Q� LNL�

D\OÕN� WDNLS�VÕUDVÕQGD�� LNL�JUXSWD�GD�DQWL�732��DQWL�7*�DQWLNRU-
ODUÕ��VHUEHVW�7���)W���YH\D�VHUEHVW�7���)W���VHYL\HOHUL�DUDVÕQGD�
ELU� IDUN� EXOXQPDPÕúWÕU��$QFDN�� JOXWHQVL]� GL\HW� X\JXOD\DQ�+7�
KDVWDODUÕQGD��76+�VHYL\HOHUL�|QHPOL�GHUHFH�D]DOPÕúWÕU��*OXWHQ-
VL]�GL\HWLQ�EX�HWNL\H��LQWHVWLQDO�OHYRWLURNVLQ�HPLOLPLQL�DUWÕUDUDN�
QHGHQ�RODELOHFH÷L�ELOGLULOPLúWLU�����
0DLQDUGL�YH�DUN��RWRLPP�Q�WLURLG�KDVWDODUÕQGD��Q �����o|O\DN�
SUHYDODQVÕQÕ����RODUDN�EXOPXúODUGÕU��%X�LNL�o|O\DN�KDVWDVÕQGD�
JOXWHQVL]� GL\HWLQ� WLURLG� IRQNVL\RQODUÕQÕ� YH� DQWLNRU� VHYL\HOHULQL�
HWNLOHPHGL÷L�J|U�OP�úW�U�������%HQ]HU�ELU�oDOÕúPDGD��\HQL�WDQÕ�
DOPÕú� o|O\DN� KDVWDODUÕQGD� ELU� \ÕOOÕN� JOXWHQVL]� GL\HW� X\JXOD-
PDVÕQÕQ����KDVWDGD�������732�DQWLNRUODUÕ��]HULQH�ELU�HWNLVLQLQ�
ROPDGÕ÷Õ�UDSRU�HGLOPLúWLU�������$NVLQH��JOXWHQVL]�GL\HW�X\JXOD-
PDVÕQGDQ�VRQUD�ELOH�WLURLGLWLQ�V�UHNOL�LOHUOHGL÷LQLQ�ELU�J|VWHUJHVL�
RODUDN�� o|O\D÷Õ� ROPD\DQ� KDVWDODUOD� NDUúÕODúWÕUÕOGÕ÷ÕQGD�� WLURLG�
KDFPL�|QHPOL�|Oo�GH�D]DOPÕúWÕU������
0HWVR�YH�DUN�������o|O\DN�KDVWDODUÕQGD�JOXWHQVL]�GL\HWLQ�2ø7+�
JHOLúLPL��]HULQH�HWNLVLQL�DUDúWÕUPDN�LoLQ��\HQL�WDQÕ�DOPÕú�\HWLúNLQ�
o|O\DN� KDVWDODUÕQD�� ELU� \ÕO� ER\XQFD� JOXWHQVL]� GL\HW�
X\JXODPÕúODUGÕU�� d|O\DN� KDVWDOÕ÷ÕQD� VDKLS� ROPD\DQ� NRQWURO�
JUXEXQD�LVH�ELU�\ÕO�ER\XQFD�JOXWHQ�LoHULNOL�GL\HW�X\JXODQPÕúWÕU��
%DúODQJÕoWD� o|O\DN� KDVWDODUÕQÕQ� úLGGHWOL� YH\D� VXENOLQLN� WLURLG�
KDVWDOÕ÷ÕQD�VDKLS�ROGX÷X�EHOLUOHQPLúWLU��7DNLS�VÕUDVÕQGD�o|O\DN�
KDVWDODUÕQÕQ� WLURLG� EH]L� KDFPL�� NRQWURO� JUXEXQD� J|UH� |QHPOL�
GHUHFHGH� D]DOPÕúWÕU�� %X� GXUXP�� o|O\DN� KDVWDODUÕQGD� JOXWHQVL]�
GL\HWH�UD÷PHQ��WLURLG�EH]L�DWURILVLQLQ�LOHUOHPHVL�úHNOLQGH�\RUXP-
ODQPÕúWÕU��*OXWHQVL]�GL\HWLQ�o|O\DN�KDVWDODUÕQGD�ELU�\ÕOOÕN�WDNLSWH�
RWRLPP�Q� V�UHFLQ� LOHUOHPHVLQL� |QOHPHGL÷L� ELOGLULOPLúWLU� ������
6DWHJQD�YH� DUN�� \�U�WW�NOHUL� oRN�PHUNH]OL� ELU� oDOÕúPDGD�� \HQL�
WDQÕ�DOPÕú�����o|O\DN�KDVWDVÕQD�ELU�\ÕO�ER\XQFD�JOXWHQVL]�GL\HW�
X\JXODQPÕú� YH� GL\HW� X\JXODPDVÕQÕQ� |QFHVLQGH� YH� VRQUDVÕQGD��
KDVWDODUÕQ� WLURLG� IRQNVL\RQODUÕ� GH÷HUOHQGLULOPLúWLU�� *OXWHQVL]�
GL\HWLQ�ED]Õ�KDVWDODUGD� WLURLG�DQRUPDOOLNOHULQL� WHUVLQH�oHYLUGL÷L�
EXOXQPXúWXU�������

.RQLHF]Q\�YH�DUN�¶QÕQ�+7¶GH�HOLPLQDV\RQ�GL\HWL�NXOODQÕPÕQÕQ�
JHoHUOLOL÷L� �]HULQH� \�U�WW�NOHUL� ELU� DUDúWÕUPD\D�� ��� +7�� ����
o|O\DN� KDVWDVÕ� GDKLO� HGLOPLúWLU�� 7�P� NDWÕOÕPFÕODU�� oDOÕúPD\D�
GDKLO� ROPDGDQ� |QFH� HOLPLQDV\RQ� GL\HWL� X\JXODPÕúODUGÕU�� +7�
KDVWDODUÕQÕQ� \DúDP� NDOLWHVL� YH� VD÷OÕN� GXUXPODUÕ� JHUL\H� G|Q�N�
RODUDN� 7K\352SO� DQNHWL� �WLURLGH� |]J�� 3RORQ\D� GLOLQGH� KDVWD�
WDUDIÕQGDQ�ELOGLULOHQ�VRQXo�DQNHWL��LOH��o|O\DN�KDVWDODUÕ�LVH�&6,�
�o|O\DN� VHPSWRP� LQGHNVL�� DQNHWL� LOH� GH÷HUOHQGLULOPLúWLU� ������
.DWÕOÕPFÕODUÕQ�YHUGLNOHUL�FHYDSODUD�J|UH��HOLPLQDV\RQ�GL\HWOHUL-
QLQ� KDVWDOÕN� VHPSWRPODUÕQÕQ� úLGGHWLQL� D]DOWWÕ÷Õ� EXOXQPXúWXU��
*OXWHQVL]�GL\HW�X\JXOD\DQODU��HQ�oRN�VLQGLULPOH�LOJLOL�SUREOHP-
OHULQLQ� L\LOHúWL÷LQL� ELOGLUPLúOHUGLU�� +DVWDODUGD� \RUJXQOXN�� UXK�
KDOL�GH÷LúLNOLNOHULQGH�D]DOPD��NRQVDQWUDV\RQGD�DUWÕú�GD�J|]OHP-
OHQPLúWLU��$QFDN�oDOÕúPDGD��+7¶QH�VDKLS�RODQ�KDVWDODUGD�HúOLN�
HGHQ� o|O\DN� KDVWDOÕ÷ÕQÕQ� YDUOÕ÷ÕQÕQ� GH÷HUOHQGLULOPHGL÷L� ELOGLU-
LOPLúWLU� ������ 9DOHQWLQR� YH� DUN��� HúOLN� HGHQ� o|O\DN� KDVWDOÕ÷Õ�
EXOXQDQ�� �o� RWRLPP�Q� WLURLG� KDVWDVÕQGD� �� D\OÕN� JOXWHQVL]�
EHVOHQPHQLQ�VRQXFXQGD��KLSRWLURLGL]POH�LOJLOL�VHPSWRPODUÕQ�YH�
WLURNVLQ� GR]XQXQ� L\LOHúWL÷L� EXOXQPXúWXU� ������ 7LURJORE�OLQ� YH�
732�DQWLNRUODUÕQÕQ� VDGHFH���� D\OÕN� HN� WDNLEL� RODQ�ELU� KDVWDGD�
GH÷LúWL÷L�ELOGLULOPLúWLU�������
9HQWXUD� YH� DUN��� Hú� ]DPDQOÕ� o|O\DN� YH� +7¶VL� RODQ� KDVWDODUÕQ�
�Q ����� \DOQÕ]FD� +7� KDVWDOÕ÷Õ� EXOXQDQODUD� J|UH� �Q ���� KHGHI�

76+� GH÷HUOHULQH� XODúPDN� LoLQ� ���� GDKD� ID]OD� OHYRWLURNVLQ�
GR]XQD� LKWL\Do� GX\GX÷XQX� EHOLUWPLú� YH� EX� GXUXPX� WHGDYL�
HGLOPH\HQ� o|O\DN� KDVWDODUÕQGD� OHYRWLURNVLQ� HPLOLPLQLQ�
D]DOPDVÕQD� ED÷OÕ� ROGX÷XQX� |QH� V�UP�úOHUGLU� ������ $UWDQ�
OHYRWLURNVLQ� LKWL\DFÕ�� JOXWHQVL]� GL\HWOH� ELUOLNWH� D]DOPÕúWÕU� ������
=XEDULN� YH� DUN�¶QD� J|UH�� |WLURLG� � �QRUPDO� WLURLG� IRQNVL\RQX��
GXUXPXQX� VD÷ODPDN� LoLQ� \�NVHN� GR]GD� OHYRWLURNVLQ� LKWL\DFÕ�
EXOXQDQ�KDVWDODUÕQ�o|O\D÷D�VDKLS�ROPD�RODVÕOÕ÷ÕQÕQ�GDKD�\�NVHN�
ROGX÷X�ELOGLULOPLú��DQFDN�EX�GXUXP�6KDUPD�YH�DUN��WDUDIÕQGDQ�
RQD\ODQPDPÕúWÕU����������

,KQDWRZLF]�YH�DUN��LVH�JOXWHQVL]�GL\HWLQ��G�ú�N�NDOLWHOL�JOXWHQVL]�
�U�QOHUOH� LOJLOL� SRWDQVL\HO� EHVOHQPH� HNVLNOLNOHUL� QHGHQL\OH� +7�
JHOLúPH�ULVNLQL�DUWÕUDELOHFH÷LQL�EHOLUWPLúOHUGLU��$\UÕFD�VHOHQ\XP-
GDQ� \HWHUVL]� WRSUDNODUGD� \HWLúWLULOHQ� PDKVXOOHUGHQ� JOXWHQ�
DOÕPÕQÕQ�+7�ULVNLQL�DUWÕUGÕ÷Õ�ELOGLULOPLúOHUGLU�������'HUOHPHGHNL�
oDOÕúPDODUGDQ�VDGHFH�ELUNDoÕ��JOXWHQVL]�GL\HWLQ�o|O\DN�\RNOX÷XQ-
GD� +7� KDVWDODUÕ� LoLQ� ID\GDOÕ� RODELOHFH÷LQL� J|VWHUPLúWLU� ������
*OXWHQ�DOÕPÕ\OD�WLURLG�WDKULEDWÕ�DUDVÕQGDNL�LOLúNLQLQ��ED÷ÕUVDN�YH�
WLURLG� GRNXVX� WUDQVJOXWDPLQD]� DUDVÕQGDNL� PROHN�OHU� PLPLNUL�
PHNDQL]PDVÕQD� ED÷OÕ� RODELOHFH÷L� EHOLUWLOPLúWLU� ������ %DúND� ELU�
GHUOHPHGH�� +7� KDVWDODUÕQÕQ� VWDQGDUW� \|QHWLPLQGH� JOXWHQVL]�
GL\HWLQ�HWNLQOL÷L�LOH�LOJLOL�ELU�WHPHO�EXOXQDPDPÕúWÕU��+7�KDVWDODUÕ�
LoLQ�|QHULOHQ� WÕEEL�EHVOHQPH� WHGDYLVLQLQ��SROLIHQROOHU�� DQWLRNVL-
GDQODU�YH�RPHJD���\D÷�DVLWOHUL�DoÕVÕQGDQ�]HQJLQ�ELWNLVHO��U�QOHUL�
LoHUHQ� YH�'� YLWDPLQL�� L\RW�� VHOHQ\XP� WDNYL\HVL� VD÷OD\DELOHFHN�
LQIODPDWXDU�|]HOOLNWH�ELU�WHGDYL�ROGX÷X�EHOLUWLOPLúWLU�������

6218d
'L\HW� IDNW|UOHULQLQ� RWRLPP�Q� HQGRNULQ� ER]XNOXNODUÕQ�
SDWRJHQH]LQH�NDWNÕVÕ���]HULQGH�J�QFHO�oDOÕúPDODU�\�U�W�OHQ�ELU�
DODQGÕU�� *OXWHQ� W�NHWLPLQGHQ� NDoÕQPDN�� SRS�OHU� ELU� H÷LOLP�
KDOLQH� JHOPLúWLU�� <DúDP� ER\X� JOXWHQVL]� GL\HWH� ED÷OÕ� NDOPDN��
JOXWHQ� DOÕPÕ\OD� WHWLNOHQHQ� ELU� LQFH� ED÷ÕUVDN� HQWHURSDWLVL� RODQ�

o|O\DN� KDVWDOÕ÷Õ� LoLQ� PHYFXW� ELU� WHGDYLGLU�� $QFDN� JOXWHQLQ��
LPP�Q�DUDFÕOÕ�KDVWDOÕNODUÕQ�VH\ULQL�ER]PD\D�NDWNÕGD�EXOXQDEL-
OHFH÷L� GH� YDUVD\ÕOPDNWDGÕU�� *OXWHQVL]� GL\HWLQ�� RWRLPP�Q�
KDVWDOÕNODUÕ� |QOHGL÷LQH�GDLU� \HWHUOL� NDQÕW� \RNWXU��$QFDN� o|O\DN�
KDVWDOÕ÷ÕQD� VDKLS� RODQ� YH\D� ROPD\DQ� RWRLPP�Q� WLURLG� KDVWD-
ODUÕQÕQ��G�ú�N�JOXWHQ�LoHULNOL�GL\HWOHUGHQ�KDVWDOÕ÷ÕQ�LOHUOHPHVL�YH�
SRWDQVL\HO� NRPSOLNDV\RQODUÕ� DoÕVÕQGDQ� ID\GD� VD÷OD\DELOHFH÷L�
ELOGLULOPHNWHGLU�� +7� KDVWDODUÕQÕQ� WÕEEL� EHVOHQPH� WHGDYLOHUL��
$�&�(�YLWDPLQOHUL�SROLIHQROOHU�YH�RPHJD���JLEL�DQWLRNVLGDQ�YH�
DQWLLQIODPDWXDU� ELOHúLNOHUGHQ� ]HQJLQ� ROPDOÕGÕU��$\QÕ� ]DPDQGD��
JOXWHQ�HOLPLQDV\RQXQGDQ�VRQUD�+7�KDVWDODUÕQÕQ�WÕEEL�EHVOHQPH�
WHGDYLOHUL��VHOHQ\XP��L\RW��PDJQH]\XP��oLQNR��EDNÕU�DoÕVÕQGDQ�
GHVWHNOHQPHOLGLU��*OXWHQVL]�GL\HWOHULQ��2ø7+��]HULQGHNL�HWNLOHUL�
DUDúWÕUÕOÕUNHQ� PXWODND� ELUH\LQ� o|O\DN� KDVWDOÕ÷ÕQÕQ� ROXS�
ROPDGÕ÷ÕQÕQ�GD�GH÷HUOHQGLULOPHVL�JHUHNPHNWHGLU�� �<DúDP�ER\X�
JOXWHQVL]� GL\HW�� V�UG�U�OPHVL� ]RU� YH� ROGXNoD� SDKDOÕ� ELU� WÕEEL�
EHVOHQPH� WHGDYLVL� \DNODúÕPÕ� ROGX÷X� LoLQ�� ELUH\OHULQ� \DúDP�
NDOLWHVLQL� ER]DELOHFH÷L� XQXWXOPDPDOÕGÕU�� *OXWHQVL]� GL\HWLQ�
2ø7+� �]HULQGHNL� HWNLOHUL\OH� LOJLOL� GDKD� ID]OD� VD\ÕGD� oDOÕúPD�
\DSÕOPDVÕQD� LKWL\Do� GX\XOPDNWDGÕU�� ùLPGL\H� NDGDU� \DSÕODQ�
oDOÕúPDODU�� RWRLPP�Q� WLURLG� KDVWDODUÕQÕQ� GL\HWOHULQGHQ� JOXWHQL�
oÕNDUPDODUÕ� JHUHNWL÷L� LGGLDVÕQÕ� GHVWHNOHPHPHNWHGLU�� %�\�N�
VÕQÕUODPDODUÕ�YH�EHOLUVL]�VRQXoODUÕ�RODQ�VÕQÕUOÕ�VD\ÕGD�oDOÕúPD�J|]�
|Q�QH�DOÕQGÕ÷ÕQGD��JOXWHQVL]�GL\HW��+7�KDVWDODUÕQÕQ�\|QHWLPLQGH�
UXWLQ�RODUDN�|QHULOPHPHNWHGLU��

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU��

)LQDQVDO�'HVWHN�
�%X�oDOÕúPD�LoLQ�KHUKDQJL�ELU�ILQDQVDO�GHVWHN�DOÕQPDPÕúWÕU�

���

.DOD\FÕ�=��YH�.DPDUOÕ�$OWXQ�+� $NG�7ÕS�'�����������



0F/HRG�'6��&RRSHU�'6��7KH�LQFLGHQFH�DQG�SUHYD-
OHQFH� RI� WK\URLG� DXWRLPPXQLW\�� (QGRFULQH�
������������������

=LHJOHU�$�*�� 6FKPLG� 6�� +XEHU� '�� +XPPHO� 0��
%RQLIDFLR�(��(DUO\�LQIDQW�IHHGLQJ�DQG�ULVN�RI�GHYHO-
RSLQJ� W\SH� �� GLDEHWHV±DVVRFLDWHG� DXWRDQWLERGLHV��
-DPD���������������������

&DWXUHJOL� 3�� 'H� 5HPLJLV�$�� 5RVH� 1�� +DVKLPRWR�
WK\URLGLWLV��FOLQLFDO�DQG�GLDJQRVWLF�FULWHULD��$XWRLP-
PXQLW\�UHYLHZV��������������������

6XEHNWL� ,�� 3UDPRQR� /$�� &XUUHQW� GLDJQRVLV� DQG�
PDQDJHPHQW�RI�*UDYHV
�GLVHDVH��$FWD�0HG�,QGRQHV�
������������������

3REáRFNL� -�� 3DĔND� 7�� 6]F]XNR� 0�� 7HOHVLĔVNL� $��
6\UHQLF]�$��:KHWKHU�D�*OXWHQ�)UHH�'LHW�6KRXOG�%H�
5HFRPPHQGHG�LQ�&KURQLF�$XWRLPPXQH�7K\URLGLWLV�
RU� 1RW"²$� ���0RQWK� )ROORZ�8S�� -RXUQDO� RI�
&OLQLFDO�0HGLFLQH������������������

.U\VLDN�5��6]NUyEND�:��2NRSLHĔ�%��7KH�HIIHFW�RI�
JOXWHQ�IUHH� GLHW� RQ� WK\URLG� DXWRLPPXQLW\� LQ�
GUXJ�QDwYH�ZRPHQ�ZLWK�+DVKLPRWR¶V�WK\URLGLWLV��D�
SLORW�VWXG\��([SHULPHQWDO�DQG�&OLQLFDO�(QGRFULQROR-
J\�	�'LDEHWHV���������������������

+DVKLPRWR�+�� =XU�.HQQWQLVV� GHU� O\PSKRPDW|VHQ�
9HUlQGHUXQJ� GHU� 6FKLOGGU�VH� �6WUXPD��$UFKLY� I�U�
NOLQLVFKH�&KLUXUJLH�������������

(IIUDLPLGLV� *�� :LHUVLQJD� :0�� $XWRLPPXQH�
WK\URLG�GLVHDVH��ROG�DQG�QHZ�SOD\HUV��(XU�-�(QGRFUL-
QRO�������������5����5���

.XV� .�� =LHOLĔVND� .�� =DSUXWNR� 7�� 5DWDMF]DN� 3��
1RZDNRZVND�(��&KRURED�+DVKLPRWR±HIHNW\ZQRĞü�
GLHW\� EH]JOXWHQRZHM�� 3RO� 3U]� 1DXN� =GU�
�����������������

%UDQG�2-��%DUUHWW�-&��6LPPRQGV�0-��1HZE\�35��
0F&DEH�&-��%UXFH�&.��.\VHOD�%��&DUU�6PLWK�-'��
%UL[� 7�� +XQW� 3-�� :LHUVLQJD� :0�� +HJHG�V� /��
&RQQHOO� -��:DVV�-$+��)UDQNO\Q�-$��:HHWPDQ�$3��
+HZDUG�-0��*RXJK�6&/��$VVRFLDWLRQ�RI�WKH�WK\URLG�
VWLPXODWLQJ� KRUPRQH� UHFHSWRU� JHQH� �76+5�� ZLWK�
*UDYHV¶� GLVHDVH�� +XPDQ� PROHFXODU� JHQHWLFV�
�������������������

&ROREUDQ�5��$UPHQJRO�0G3��)DQHU�5��*lUWQHU�0��
7\NRFLQVNL�/�2��/XFDV�$��5XL]�0��-XDQ�0��.\HZV-
NL�%��3XMRO�%RUUHOO�5��$VVRFLDWLRQ�RI�DQ�613�ZLWK�
LQWUDWK\PLF� WUDQVFULSWLRQ� RI� 76+5� DQG� *UDYHV
�
GLVHDVH�� D� UROH� IRU� GHIHFWLYH� WK\PLF� WROHUDQFH��
+XPDQ�PROHFXODU�JHQHWLFV���������������������

+DVKDP�$��7RPHU�<��*HQHWLF�DQG�HSLJHQHWLF�PHFK-
DQLVPV� LQ� WK\URLG� DXWRLPPXQLW\�� ,PPXQRORJLF�
UHVHDUFK�������������������

-L�5��)HQJ�<��=KDQ�:��8SGDWHG�DQDO\VLV�RI�VWXGLHV�
RQ�WKH�F\WRWR[LF�7�O\PSKRF\WH�DVVRFLDWHG�DQWLJHQ���
JHQH� $��*� SRO\PRUSKLVP� DQG� +DVKLPRWR¶V�
WK\URLGLWLV� ULVN�� *HQHW� 0RO� 5HV�
�������������������

/L�0��6XQ�+��/LX�6��<X�-��/L�4��/LX�3��6KHQ�+��6XQ�
'��&'���&�7���SRO\PRUSKLVP�SOD\V�GLIIHUHQW�UROHV�
LQ�*UDYHV¶� GLVHDVH� DQG�+DVKLPRWR¶V� WK\URLGLWLV�� D�
PHWD�DQDO\VLV�� (QGRFULQH� MRXUQDO�
��������������������

;LDR�/��0XKDOL�)�6��&DL�7�W��6RQJ�5�K��+X�5��6KL�
;�K��-LDQJ�:�-��/L�'�)��+H�6�7��;X�-��=KDQJ�-�$��
$VVRFLDWLRQ�RI�VLQJOH�QXFOHRWLGH�SRO\PRUSKLVPV�LQ�
WKH�67$7��JHQH�ZLWK�DXWRLPPXQH�WK\URLG�GLVHDVH�
LQ� &KLQHVH� LQGLYLGXDOV�� )XQFWLRQDO� 	� LQWHJUDWLYH�
JHQRPLFV�������������������

6DQWRV� /5�� 'XUmHV� &�� 0HQGHV� $�� 3UD]HUHV� +��
$OYHORV� 0,�� 0RUHLUD� &6�� &DQHGR� 3�� (VWHYHV� &��
1HYHV�&��&DUYDOKR�'��6REULQKR�6LP}HV�0��6RDUHV�
3��$� SRO\PRUSKLVP� LQ� WKH� SURPRWHU� UHJLRQ� RI� WKH�
VHOHQRSURWHLQ� 6� JHQH� �6(36��� FRQWULEXWHV� WR�
+DVKLPRWR
V� WK\URLGLWLV� VXVFHSWLELOLW\��7KH� -RXUQDO�
RI� &OLQLFDO� (QGRFULQRORJ\� 	� 0HWDEROLVP�
�����������(����(���

;X�0�<��&DR�%��<LQ�-��:DQJ�'�)��&KHQ�.�/��/X�
4�%��9LWDPLQ�'�DQG�*UDYHV¶�GLVHDVH��D�PHWD�DQDO\-
VLV�XSGDWH��1XWULHQWV�������������������

&HSRQ�7-��6QRGJUDVV�--��/HRQDUG�:5��7DUVNDLD�/$��
.OLPRYD� 70�� )HGRURYD� 9,�� %DOWDNKLQRYD� 0(��
.ULYRVKDSNLQ�9*�� &LUFXPSRODU� DGDSWDWLRQ�� VRFLDO�
FKDQJH�� DQG� WKH� GHYHORSPHQW� RI� DXWRLPPXQH�
WK\URLG� GLVRUGHUV� DPRQJ� WKH� <DNXW� �6DNKD�� RI�
6LEHULD�� $PHULFDQ� -RXUQDO� RI� +XPDQ� %LRORJ\�
�����������������

*OLFN�$%��:RG]LQVNL�$�� )X� 3�� /HYLQH�$'��:DOG�
'1�� ,PSDLUPHQW� RI� UHJXODWRU\� 7�FHOO� IXQFWLRQ� LQ�
DXWRLPPXQH� WK\URLG� GLVHDVH�� 7K\URLG�
�����������������

.RHKOHU� 3��:LHVHU� +�� .RQLW]HU� .�� &HOLDF� GLVHDVH�
DQG�JOXWHQ��PXOWLGLVFLSOLQDU\�FKDOOHQJHV�DQG�RSSRU-
WXQLWLHV��$FDGHPLF�3UHVV�������

:DGH� /�� $PLQR� DFLGV�� SHSWLGHV�� DQG� SURWHLQV��
2UJDQLF� &KHPLVWU\�� 3UHQWLFH� +DOO�� 8SSHU� 6DGGOH�
5LYHU��1-��86$���������������

6FKHUI�.$��.RHKOHU�3��:LHVHU�+��*OXWHQ�DQG�ZKHDW�
VHQVLWLYLWLHV±DQ�RYHUYLHZ��-RXUQDO�RI�&HUHDO�6FLHQFH�
�������������

&2'(;�6��&RGH[�$OLPHQWDULXV��,QWHUQDWLRQDO�)RRG�
6WDQGDUGV�� 6WDQGDUG� IRU� (GLEOH� )DWV� DQG� 2LOV� QRW�
&RYHUHG� E\� ,QGLYLGXDO� 6WDQGDUGV� )$2� 5RPH��
���������
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%DVFXxiQ�.$��9HVSD�0&��$UD\D�0��&HOLDF�GLVHDVH��
XQGHUVWDQGLQJ� WKH� JOXWHQ�IUHH� GLHW�� (XURSHDQ�
-RXUQDO�RI�1XWULWLRQ�������������������

0DLQDUGL� (�� 0RQWDQHOOL� $�� 'RWWL� 0�� 1DQR� 5��
0RVFDWR� *�� 7K\URLG�UHODWHG� DXWRDQWLERGLHV� DQG�
FHOLDF�GLVHDVH��D�UROH�IRU�D�JOXWHQ�IUHH�GLHW"�-RXUQDO�
RI�FOLQLFDO�JDVWURHQWHURORJ\������������������

0HWVR�6��+\\WLl�,OPRQHQ�+��.DXNLQHQ�.��+XKWDOD�
+�� -DDWLQHQ� 3�� 6DOPL� -�� 7DXULR� -�� &ROOLQ� 3��
*OXWHQ�IUHH� GLHW� DQG� DXWRLPPXQH� WK\URLGLWLV� LQ�
SDWLHQWV� ZLWK� FHOLDF� GLVHDVH�� $� SURVSHFWLYH�
FRQWUROOHG�VWXG\��6FDQGLQDYLDQ�-RXUQDO�RI�*DVWURHQ-
WHURORJ\�����������������

6DWHJQD�*XLGHWWL� &�� 9ROWD� 8�� &LDFFL� &�� 8VDL� 3��
&DUOLQR�$�� 'H� )UDQFHVFKL� /�� &DPHUD�$�� 3HOOL�$��
%URVVD� &�� 3UHYDOHQFH� RI� WK\URLG� GLVRUGHUV� LQ�
XQWUHDWHG�DGXOW�FHOLDF�GLVHDVH�SDWLHQWV�DQG�HIIHFW�RI�
JOXWHQ�ZLWKGUDZDO��DQ�,WDOLDQ�PXOWLFHQWHU�VWXG\��7KH�
$PHULFDQ� MRXUQDO� RI� JDVWURHQWHURORJ\�
�����������������

.RQLHF]Q\� 6�� /DQJH� (�� .UXVLHF� -�� :Sá\Z� GLHW�
HOLPLQDF\MQ\FK�QD�MDNRĞü�Ī\FLD�RVyE�]�Z\EUDQ\PL�
FKRUREDPL� DXWRLPPXQRORJLF]Q\PL�� .RVPRV�
������������������

9DOHQWLQR�5��6DYDVWDQR�6��7RPPDVHOOL�$3��'RUDWR�
0��6FDUSLWWD�07��*LJDQWH�0��0LFLOOR�0��3DSDUR�)��
3HWURQH�(��/RPEDUGL�*��7URQFRQH�5��3UHYDOHQFH�RI�
FRHOLDF�GLVHDVH�LQ�SDWLHQWV�ZLWK�WK\URLG�DXWRLPPX-
QLW\�� +RUPRQH� 5HVHDUFK� LQ� 3DHGLDWULFV�
�����������������

9HQWXUD�$��1HUL�(��8JKL�&��/HRSDOGL�$��&LWWj�$��1RW�
7�� *OXWHQ�GHSHQGHQW� GLDEHWHV�UHODWHG� DQG�
WK\URLG�UHODWHG� DXWRDQWLERGLHV� LQ� SDWLHQWV� ZLWK�
FHOLDF� GLVHDVH�� 7KH� -RXUQDO� RI� SHGLDWULFV�
������������������

=XEDULN� 5�� 1DWKDQ� 0�� 9DKRUD� +�� *DQJXO\� (.��
9HFFKLR�-��6X�����+\SRWK\URLG�3DWLHQWV�5HTXLULQJ�
(OHYDWHG� 'RVHV� RI� /HYRWK\UR[LQH� WR� 0DLQWDLQ� D�
(XWK\URLG� 6WDWH� 6KRXOG� %H� 7HVWHG� IRU� &HOLDF�
'LVHDVH� �&'��� *DVWURHQWHURORJ\�
������������6�����

6KDUPD�%5��-RVKL�$6��9DUWKDNDYL�3.��&KDGKD�0'��
%KDJZDW�10��3DZDO� 36��&HOLDF� DXWRLPPXQLW\� LQ�
DXWRLPPXQH� WK\URLG� GLVHDVH� LV� KLJKO\� SUHYDOHQW�
ZLWK�D�TXHVWLRQDEOH�LPSDFW��,QGLDQ�-RXUQDO�RI�(QGR-
FULQRORJ\�DQG�0HWDEROLVP���������������

6]F]XNR�0��6\UHQLF]�$��6]\PNRZLDN�.��3U]\E\OV-
ND�$�� 6]F]XNR�8�� 3REáRFNL� -��.XOSD�'��'RXEWIXO�
-XVWLILFDWLRQ�RI�WKH�*OXWHQ�)UHH�'LHW�LQ�WKH�&RXUVH�
RI� +DVKLPRWR¶V� 'LVHDVH�� 1XWULHQWV�
����������������
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'LDPDQWL� $�� &DSULDWL� 7�� %L]]DUUL� &�� )HUUHWWL� )��
$QFLQHOOL� 0�� 5RPDQR� )�� 3HULOOL� $�� /DXUHWL� )��
/RFDWHOOL� 0�� $XWRLPPXQH� GLVHDVHV� DQG� FHOLDF�
GLVHDVH� ZKLFK� FDPH� ILUVW�� JHQRW\SH� RU� JOXWHQ"�
([SHUW� UHYLHZ� RI� FOLQLFDO� LPPXQRORJ\�
�����������������

+RIIHQEHUJ� (-��0DF.HQ]LH�7�� %DUULJD�.-�� (LVHQ-
EDUWK�*6��%DR�)��+DDV�-(��(UOLFK�+��%XJDZDQ�7,��
6RNRO�5-��7DNL�,��1RUULV�-0��0DULDQ�5��$�SURVSHF-
WLYH� VWXG\� RI� WKH� LQFLGHQFH� RI� FKLOGKRRG� FHOLDF�
GLVHDVH�� 7KH� -RXUQDO� RI� SHGLDWULFV�
�������������������

6]DáRZVND�:RĨQLDN� '$�� %ąN�5RPDQLV]\Q� /��
&\ZLĔVND�%HUQDV� $�� =HPDQ� .�� (YDOXDWLRQ� RI�
+/$�'4��'4�� JHQRW\SH� LQ� SDWLHQWV� ZLWK� FHOLDF�
GLVHDVH�KRVSLWDOLVHG� LQ������DW� WKH�'HSDUWPHQW�RI�
3DHGLDWULFV�� *DVWURHQWHURORJ\� 5HYLHZ�3U]HJOąG�
*DVWURHQWHURORJLF]Q\����������������

$\GLQ�%.��<LOGL]�0��$NJXQ�$��7RSDO�1��$GDO�(��
2QDO� +�� &KLOGUHQ� ZLWK� +DVKLPRWR¶V� 7K\URLGLWLV�
+DYH�,QFUHDVHG�,QWHVWLQDO�3HUPHDELOLW\��5HVXOWV�RI�D�
3LORW�6WXG\��-�&OLQ�5HV�3HGLDWULF�(QGRFULQRO������

6P\WK� '-�� 3ODJQRO� 9�� :DONHU� 10�� &RRSHU� -'��
'RZQHV� .�� <DQJ� -+�� +RZVRQ� -0�� 6WHYHQV� +��
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ABSTRACT
Medication Related Osteonecrosis of Jaw (MRONJ) is a persistent and rare pathology that devel-
ops with progressive bone destruction and bone necrosis as a result of impaired blood supply in 
the mandible and maxilla. The key point to the prevention and treatment of MRONJ is screening 
high-risk patients predisposed to the disease to detect it at an early stage to effectively prevent the 
risk of progression and occurrence. Although no exposed bone is seen in clinical examination, 
osteonecrosis can be diagnosed early by radiographic examination. Therefore, advanced imaging 
techniques are important in the early diagnosis of MRONJ. There is no defined gold standard 
treatment in the literature and the treatment of MRONJ is often very difficult. Treatment strategies 
are mainly focused on minimizing the progression or formation of bone necrosis, eliminating pain, 
controlling infection and optimizing the patient's quality of life. American Association of Oral and 
Maxillofacial Surgeons (AAOMS) recommends stage-based treatment planning in MRONJ 
patients. In addition to the treatment methods recommended by the AAOMS, there are research 
showing that some adjuvant treatments have a positive effect on recovery in MRONJ patients. For 
example, the use of platelet-rich plasma/fibrin in addition to surgical treatment increasing the 
success of surgery is one of them. Alternative treatment options are low-level laser therapy, 
surgical debridement with laser, surgical debridement under the guidance of fluorescent staining 
method, use of platelet concentrates, ozone and hyperbaric oxygen therapy, pentoxifylline, 
alpha-tocopherol, photo-bio modulation, use of parathormone or stem cell transplantation into the 
lesion. In this review, we aimed to update the knowledge, attitudes and behaviors of dentists about 
MRONJ and to shape the approach to MRONJ with the guidance of current literature.

Key Words: 
Medication-related osteonecrosis of the jaw, Diagnosis, Treatment
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MRONJ Radiology
In patients with bisphosphonate therapy and clinically exposed 
bone, there is usually no difficulty in diagnosing MRONJ. 
However, it is known that 30% of MRONJ cases occur without 
bone exposure. At this point, radiographic evaluation may take 
a role in the early diagnosis of stage 0 MRONJ (19).
  In order to diagnose MRONJ, a careful radiological examina-
tion is required along with the clinical examination. Although 
no exposed bone is clinically seen, osteonecrosis can be detect-
ed at an early stage through radiographic examination (20). 
Although there is no imaging method approved as the gold 
standard in the detection of radiological findings of MRONJ, 
anatomical and functional imaging methods are used (21).

Anatomical Imaging
Computed tomography (CT), panoramic radiographs, magnetic 
resonance imaging (MRI) and cone-beam computed tomogra-
SK\��&%&7��DUH�DPRQJVW�WKH�DQDWRPLFDO�LPDJLQJ�PHWKRGV������

Panoramic Radiography
In daily routine, clinical examination and radiographic evalua-
tion are the minimum procedures to detect lesions and provide 
data for follow-up appointment. Especially in stage 0 MRONJ 
cases, early diagnosis can be made by radiographic evaluation 
and it will also prevent the progression of the cases to more 
advanced stages (22). A case of MRONJ detected at an early 
stage is shown in Figure 1.

In panoramic and periapical radiography, which are often used 
routinely, increased trabecular density, non-healing of 
extraction sockets, sequestra formation with radiopaque areas 
around the necrotic bone, thickening of the lamina dura, cortical 
border of the mandibular canal and maxillary sinus floor, 
enlargement of the periodontal ligament space, periosteal 
reaction and the appearance of a pathological fracture raises 
suspicion as a sign of osteonecrosis (23).
 In the early stages of MRONJ, conventional two-dimensional 
(2D) radiography techniques may be insufficient. When lesions 
are smaller than one cm, they may appear normal on panoramic 
radiographs. 2D imaging techniques may be inadequate because 
of their lower ability to distinguish the sequestrum from healthy 
bones and changes in the image can only be seen when 
~30-50% of bone density is lost. Due to such inadequacies, 
three-dimensional (3D) imaging methods such as MRI and CT 
are used in suspicious cases (24, 25).

Computed Tomography
Early diagnosis of osteonecrosis lesions can be achieved by 
evaluating the cancellous and cortical structure of the jaw 
bones, the entity of periosteal bone reaction and sequestrum, 
and the tissue integrity of adjacent structures with computerized 
tomography (25). Computed tomography can best determine the 
dimension of the lesion as it can show a larger area than the 
clinically observed bone exposure (26, 27). CT is superior in 
detecting signs of MRONJ compared to traditional methods  DOI: 10.53394/akd.1211550
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ROXPOX�HWNLOHGL÷LQH�GDLU�DUDúWÕUPDODU�PHYFXWWXU��%X�GHUOHPHQLQ�
DPDFÕ�� GLú� KHNLPOHULQLQ� 0521-� NRQXVXQGD� ELOJL�� WXWXP� YH�
GDYUDQÕúODUÕQÕQ�J�QFHOOHQPHVL�YH�0521-¶D�\DNODúÕPÕQ�J�QFHO�
OLWHUDW�U�UHKEHUOL÷LQGH�úHNLOOHQGLULOPHVLGLU�

Anahtar Kelimeler: 
øODFD�ED÷OÕ�oHQH�NHPL÷L�RVWHRQHNUR]X��7HúKLV��7HGDYL

INTRODUCTION
%LVSKRVSKRQDWHV��%3��DUH�WKH�PDLQ�FODVV�RI�GUXJV�XVHG�IRU�WKH�
bone diseases and are stable analogs of inorganic pyrophosphate 
�33L��WKDW�ELQG�WR�K\GUR[\DSDWLWH�FU\VWDOV�DW�DFWLYH�ERQH�UHPRG-
HOLQJ�VLWHV� �����%LVSKRVSKRQDWHV�DFW�E\� LQWHUIHULQJ�ZLWK�RVWHR-
clast-mediated bone resorption and disrupting intracellular 
signaling, therefore they are considered one of the most valid 
antiresorptive drugs. Since their discovery in the 1960s, they 
have been widely used in patients with various pathologies 
affecting bone tissue (such as osteoporosis and similar diseases) 
(1). Despite the benefits of bisphosphonates in bone metastasis 
and osteoporosis treatment, they also have side effects (2). The 
most important of these side effects is osteonecrosis of the jaw, 
which develops with progressive bone destruction and bone 
necrosis as a result of impaired blood supply caused by bisphos-
phonate group drugs (3).  It was firstly reported by Marx et al. in 
2003 that jaw bone necrosis may occur in patients using 
bisphosphonate group drugs (4). In the following years, it has 
EHHQ� VHHQ� WKDW� GUXJV� VXFK� DV� GHQRVXPDE� �5$1./� LQKLELWRU���
bevacizumab (monoclonal antibody; VEGF-A inhibitor, 
avascular growth factor), sunitinib (tyrosine kinase inhibitor) 
DQG� WHPVLUROLPXV� �VSHFLILF�P725�LQKLELWRU�� WRJHWKHU�ZLWK�%3�
may also cause jaw osteonecrosis (5, 6). The American Associa-
tion of Oral and Maxillofacial Surgeons (AAOMS) updated the 
definition of bisphosphonate-related osteonecrosis of the jaw 
�%521-��LQ������DQG�UHSRUWHG�LW�DV�PHGLFDWLRQ�UHODWHG�RVWHRQH-
crosis of the jaw (MRONJ) since drugs other than bisphospho-
nates can induce this condition (7, 8).

  As more and more antiresorptive and antiangiogenic drugs are 
being developed, these newer drugs appear to increase the 
incidence of MRONJ. In addition, studies have shown that the 
risk of osteonecrosis is less when these drugs are used alone, 
and likehood of MRONJ increases when they are used in combi-
nation with other drugs such as corticosteroids (9). According to 
the definition made by AAOMS in 2014, MRONJ is “in patients 
who have received or are receiving antiresorptive or antiangio-
genic therapy before and do not have a history of radiotherapy 
and metastasis to the jaw area; jawbone necrosis characterized 
by exposed bone that persists for more than eight weeks in the 
maxillofacial region and can be observed through open 
exposure or intraoral or extraoral fistula” (7). 
In this review, we aimed to update the knowledge, attitudes and 
behaviors of dentists about MRONJ and to shape the approach 
to MRONJ with the guidance of current literature.

Risk Factors for MRONJ
  The risk factors for MRONJ can be considered as drug-related, 
ORFDO��V\VWHPLF��GHPRJUDSKLF�DQG�JHQHWLF�IDFWRUV�������3RRU�RUDO�
hygiene, inflammatory diseases such as apical periodontitis, 
gingival abscess, and periodontal problems are known as local 
factors that facilitate the development of MRONJ (11). 
  Many researchers have previously stated that the risk of 
MRONJ development increases after invasive dental treatments 
involving bone (tooth extraction, dental implant, apical or 
periodontal surgery) (12). However, it should not be forgotten 
that MRONJ may develop spontaneously. In addition, poorly 
fitting prostheses and excessive occlusal forces are also local 
risk factors for MRONJ (12). It is known that nitrogen-contain-
LQJ� ELVSKRVSKRQDWHV� �$OHQGURQDWH�� 3DPLGURQDWH�� =ROHGURQDWH��
etc.) cause a higher rate of MRONJ formation, especially when 
used intravenously, compared to non-nitrogen bisphosphonates 
(Etidronate, Tiludronate, Clodronate, etc.) (13). In patients with 
malignant conditions, bisphosphonates have a higher risk of 
MRONJ than osteoporosis (11). The time of administration, 
dose, and potency of the drug are also potential factors in the 
MRONJ development (13). The possibility of MRONJ develop-
ment increases in systemic factors that increase comorbidity 
such as hypocalcemia, rheumatoid arthritis, renal dialysis, 
anemia, hypoparathyroidism, vitamin D deficiency, osteomala-
FLD�� GLDEHWHV�� DQG� 3DJHW
V� GLVHDVH� DFFRPSDQ\LQJ� WKH� SDWLHQW
V�
primary disease (14).
  There are studies showing that some congenital factors for 
H[DPSOH� VLQJOH� QXFOHRWLGH� SRO\PRUSKLVP� LQ� 003��� DQG�
F\WRFKURPH�3�����&�JHQHV�DQG�YDULDWLRQV�LQ�WKH�$&(�JHQH�PD\�
be effective in the MRONJ development (15).
  Many researchers have stated that demographic factors like 
lifestyle, smoking, obesity and alcohol use are also risk factors 
for MRONJ (12).

Clinical Findings and Stages of MRONJ
��3UHVHQFH�RI�H[SRVHG�ERQH��������RI�FDVHV��LV�WKH�PRVW�VLJQLIL-
cant clinical finding of MRONJ, in addition to local abscesses 
and soft tissue swelling, infection symptoms such as suppura-
tion and intraoral/extraoal fistula formation can often be 
observed in clinical findings. If a superinfection develops in the 
necrotic tissue, the patient may experience severe pain, but pain 
is not a finding in every case. The possibility of osteoradione-
crosis should also be taken into account in patients with an 
H[SRVHG�ERQH�ZKR�XVH�%3�DQG�UHFHLYH�MDZ�UDGLDWLRQ����������
  The clinical findings of MRONJ can be confused with many 
diseases and conditions, so its differential diagnosis should be 
made carefully. Differential diagnosis for MRONJ include 
many diseases such as sinusitis, atypical neuralgia, myofascial 
pain, odontalgia, dental caries, periapical pathologies, fibroos-
seous lesions, alveolar osteitis, periodontal diseases, chronic 
sclerosing osteomyelitis, sarcomas, neoplastic processes of jaws 
or temporomandibular disorders (7). Since none of the clinical 
findings in question were specific to MRONJ, AAOMS 
conducted a study based on clinical signs and symptoms for the 
staging of MRONJ cases for the first time in 2007 and made the 
last update in 2014 (16). The MRONJ stages and treatment 
options updated by the AAOMS are shown in Table I (17,18).

such as trabecular bone density change and bone sequestrum 
(25, 26). CT findings frequently seen in MRONJ include areas 
of osteosclerosis and osteolysis, irregularities and destructions 
at the borders of cortical bones, cortical bone perforation and 
sequestrum formation. The sequestrum, which is a typical 
finding for MRONJ, is mostly observed in the spongy trabecular 
bone, but can also be viewed in the cortical bone (27). The 
radiographic findings of the patient diagnosed with MRONJ on 
CT are shown in the Figure 2.

Figure 2. A 68-year-old male diagnosed with MRONJ with a history of lung 
cancer and developed bone metastasis. An axial CT image shows cancellous 
sequestra on both sides of the mandible with buccolingual cortical perforation 
�DUURZ���3HULRVWHDO� UHDFWLRQ� LV� DOVR�GHWHFWHG�RQ� WKH� ULJKW�SRVWHULRU�SDUW� RI� WKH�
buccal cortical bone (circle). MRONJ, medication-related osteonecrosis of the 
jaw (22).

Magnetic Resonance Imaging
It is shown that MRI is more successful in detecting early signs 
RI�VWDJH���0521-�WKDQ�&%&7�DQG�&7��,W�DOVR�DOORZV�LPDJLQJ�RI�
cervical lymphadenopathies such as submandibular and 
jugulodigastric lymph nodes accompanying MRONJ as soft 
tissues are better visualized on MRI (23). In a study, MRI was 
found to be able to detect early osteomyelitis of Stage 0 MRONJ 
ZKLFK�LV�QHJDWLYH�RQ�&7�������/LYLQJ�ERQH�LQ�VWDJH���0521-�
shows low intensity on T1-weighted images and high intensity 
on both T2-weighted images and short tau inversion recovery 
(STIR) images which indicate the existing inflammation (23, 
26, 28). When these bones become exposed or necrotic, the 
density becomes hypointense at T1, T2 and STIR (19, 23, 26, 
29). The necrotic bone periphery gives a high-intensity “+” 
image on T2 and T1 with contrast, similar to the MRONJ foci 
and sequestrum with a hyperintense edge. In a clinical study, 
early-stage MRONJ detection of 54% on panoramic radio-
graphs was shown to offer a higher sensitivity of 92% on MRI 
(30, 31). The MR images of a patient diagnosed with MRONJ as 
a result of zoledronic acid use are shown in Figure 3.

Functional Imaging
)XQFWLRQDO�LPDJLQJ�PHWKRGV�LPSOLFDWH�6LQJOH�3KRWRQ�(PLVVLRQ�
&RPSXWHG� 7RPRJUDSK\� �63(&7��� %RQH� 6FLQWLJUDSK\� DQG�
3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��ZKLFK�FDQ�GHWHFW�RVWHR-
blastic and osteoclastic activity before radiographically detected 
morphological changes in bone and hybrid systems 
�63(&7�&7��3(7��ZKLFK�WKHVH�LPDJLQJ�V\VWHPV�DUH�FRPELQHG�
with CT and imaging techniques such as Fluorescence Guided 
%RQH� 5HVHFWLRQ�9LVLEO\� (QKDQFHG� /HVLRQ� &RYHUDJH� �9(/-
scope) (33).

SPECT/CT
,Q� 63(&7�� WKH� GLVWULEXWLRQ� RI� UDGLRQXFOLGH� LV� YLHZHG� IURP�
multiple angles and in multiple two-dimensional images. A 
three-dimensional image is calculated from these datasets. 
63(&7�LPDJLQJ�WHFKQLTXH�FDQ�EH�XVHG�DV�D�K\EULG�63(&7�&7�
scanner in combination with anatomical imaging techniques. 
7HFKQHWLXP���P� PHWK\OHQH� GLSKRVSKRQDWH� ���7FP�0'3�� RU�
WHFKQHWLXP���� P�'3'� ���7FP�'3'�� DUH� FRQVWDQWO\� XVHG�
nuclides to detect bone infections and do not show any major 
difference in pathological bone changes. The positive scintigra-
phy findings observed in MRONJ in many studies are consistent 

with histological findings, which also supports its performance 
in the early diagnosis of MRONJ (34). However, images created 
by bone scintigraphy are two-dimensional and have low 
DQDWRPLFDO� UHVROXWLRQ�� %HFDXVH� RI� WKLV� QHJDWLYLW\�� LQ� WKH�
presence of osteonecrosis, the dimensions of the lesion can not 
be measured with high accuracy when compared with CT and 
MRI. Another deficit of this technique is the insufficiency to 
clearly distinguish between the inflammatory and malignant 
VWDJHV�RI�H[LVWLQJ�OHVLRQV�������7KH�63(&7�&7�LPDJLQJ�PHWKRG�
using Technetium is shown in the Figure 4.

Positron Emission Tomography/Computerized 
Tomography (PET/CT)
&RPSDUHG� WR� WKH� 63(&7� LPDJLQJ� PHWKRG�� WKH� 3(7� LPDJLQJ�
method provides images with higher contrast and resolution. 
7KH� 3(7�&7� K\EULG� V\VWHP� FRQVROLGDWHV� DQDWRPLFDO� LPDJLQJ�
DQG�IXQFWLRQDO�LPDJLQJ�DV�LQ�63(&7�&7�EHIRUH�DQG�FRPSDUHG�
ZLWK�3(7�LPDJLQJ��LQIHFWHG�ERQH�WLVVXH�FDQ�EH�H[SHFWHG�WR�VKRZ�
increased glucose metabolism, an increased uptake compared to 
necrotic areas. Therefore, it is used to visualize suspected 
necrotic areas where blood flow and hypermetabolism do not 
RFFXU��$EQRUPDO�PDQGLEXODU�GHYHORSPHQW�RQ�3(7�VFDQ� LV�QRW�
unequivocally indicative of MRONJ (36). 
Sodium Fluoride (NaF) is more sensitive to localize the site of 
osteoblastic activity than fluorodeoxyglucose (FDG). FDG acts 
as an analogue involved in glucose metabolism; it has high 
performance in detecting bone infection and determining 
MRONJ stages. Studies using this imaging system have shown 
that MRONJ cases contain both necrotic tissue and signs of 
LQIODPPDWLRQ��+RZHYHU��WKH�FRPPRQ�GLVDGYDQWDJH�RI�3(7�ZLWK�
other functional imaging methods is that inflammatory events 
with high metabolism and cancer types with increased metabo-
lism have a similar appearance (37). At this point, hybrid 
V\VWHPV� �63(&7�&7�� 3(7�&7�� FUHDWHG� E\� FRPELQLQJ� ERWK�
63(&7� DQG� 3(7� WHFKQLTXHV� ZLWK� ORZ� VSHFLILFLW\� ZLWK� &7�
images allows combining functional and metabolic activity with 
detailed radiological anatomical dimension (23, 33). The truth 
that the actual dimension of surgically resected MRONJ lesions 
were established with respect to the measurements carried out 
63(&7�&7� LPDJHV� LQ� VWXGLHV� FRQGXFWHG� RQ� WKLV� VXEMHFW� DOVR�
displays the benefits of hybrid systems (38).

VELscope
Fluorescence-guided bone resection is a definitively defined 
imaging modality in integration with surgery in MRONJ. 
According to this method, the patient takes 100 mg of doxycy-
cline twice a day for 10 days before surgery. Thus, living bone 
will have a doxycycline uptake and present a “greenish” light 
ZKHQ�LOOXPLQDWHG�E\�WKH�9(/VFRSH��7KH�IOXRUHVFHQFH�RI�OLYLQJ�
bone is displayed "under blue light of 400 to 460 nm" (39). 
There is no uptake in necrotic bone, so it does not show fluores-
FHQFH��3DXWNH�HW�DO��FRQFOXGHG�WKDW�EOHHGLQJ�RI�WKH�ERQH�GXULQJ�
resection was not correlated with any bone fluorescence signal 
������%RQH�KHPRUUKDJH��VXJJHVWLYH�RI�OLYLQJ�ERQH��PD\�RFFXU�LQ�
areas of cancellous bone, but no fluorescence (39). This 
technique may suggest a way to standardize the surgical proce-
dure (40).

Prevention of MRONJ
  The key to prevention of MRONJ is screening high-risk 
patients (eg, AAOMS stage 0) predisposed to the disease to 
detect it at an early stage to effectively prevent progression and 
occurrence (41). Therefore, prevention should come before 
WUHDWPHQW�� 3XEOLVKHG� VWXGLHV� KDYH� VKRZQ� WKDW� ORFDO� LQIHFWLRQ�
treatment and oral hygiene can reduce the risk of MRONJ (42). 
Multidisciplinary cooperations between oncologists and 
dentists and close follow-up play a critical role in the prevention 
and treatment of MRONJ. More attention should be paid to oral 
hygiene and periodontal health in all stages of MRONJ (43). 
Maintaining proper oral hygiene and using antibacterial mouth-
washes may help delay the MRONJ progression (41).

Cancer patients who will receive bone marrow treatment in 
non-emergency circumstances should be examined in terms of 
oral care before starting treatment and ensure that necessary 
dental procedures are performed. Oncologists should inform 
patients about the significance of oral care before treatment and 
patients should be examined by a dentist to eliminate risks as 
much as possible. For recently diagnosed MRONJ patients, it 
can be determined whether bone marrow treatment should be 
continued or interrupted by determining the development of 
subsequent treatment plans (23, 33).
Treatments for dentists should be logical with a follow-up 
system that provides follow-up examinations. Modifiable risk 
factors should be assessed for patients before cancer treatment 
and preliminary treatments such as extraction, conservative 
dental and periodontal treatment, adjustment of prostheses if 
necessary and finally the necessity of a lifetime daily oral care 
commitment and encouraging reduction of risk factors (such as 
smoking and uncontrolled diabetes) training should be provided 
(44). Controllable risk factors should be minimized. During the 
treatment, sixth-month follow-ups should be strictly followed 
and if symptoms recur, a doctor should be consulted at any time. 
It is recommended that the dentist complete the oral examina-
tion, evaluate the condition of the soft and hard tissues in the 
oral cavity, continue oral education and control risk factors. The 
patient should be followed for 8 weeks and the outcome evaluat-
ed by the dentist (45).

Drug Holiday
Many researchers recommend stop taking medication before 
tooth extraction or other invasive procedures. There is insuffi-
cient information and resources to refute whether drug holiday 
is beneficial in patients taking antiresorptive drugs for osteopo-
rosis. However, the AAOMS committee reviewed the modified 
drug vacation approach described by Damm and Jones for 
patients at risk and found it appropriate for patients using drugs 
for a long time (> four years) (46). Information on discontinua-
tion of IV bisphosphonate therapy before surgical procedures in 
cancer patients is insufficient. However, if MRONJ develops, 
the doctor may decide to discontinue drug therapy until soft 
tissue healing is complete, depending on the disease condition. 
There is no information to support or refute the issue of discon-
tinuing antiangiogenic drug treatment to prevent or treat 
MRONJ, and research on this issue is ongoing (46).

MRONJ Treatment
There is no defined gold standard treatment in the literature and 
MRONJ is often very difficult to treat (23, 47, 48). Treatment 
strategies are mainly focused on minimizing the progression or 
formation of bone necrosis, eliminating pain, controlling 
infection and optimizing the patient's quality of life (16, 23, 47, 
48). The AAOMS recommends stage-based treatment planning 
in patients with MRONJ (Table I). No treatment is recommend-
ed other than educating the patients about what MRONJ is, 
necessary precautions to prevent it, and oral hygiene for patients 
in the risk group, (49). In cases where a mobile sequestrant 
develops, it should be taken regardless of the stage (16).
Medication is the primary way currently existing in the early 
stages of MRONJ. Considering the AAOMS' report in 2014, 
Stage 0 and 1 MRONJ patients may take advantage of medical 

treatments such as antimicrobials and systematic antibiotics 
(16). It can also be administered as adjuvant treatment in Stages 
2 and 3 when evidence of infection emerges. Even in advanced 
stages requiring surgical treatment despite these recommenda-
tions, conservative medical treatment may prevail, and if the 
patient does not want to have surgery or the general situation of 
the patient does not empower surgery, conservative treatment 
may be a good alternative (50).
The antibiotics most commonly used for systematic drug 
therapy in MRONJ appear to be metronidazole, amoxicillin, 
penicillin, amoxicillin/clavulanate or a combination (51). In 
case of local antimicrobial use for the management of MRONJ, 
the first choice that should come to mind is chlorhexidine. 
Although the efficacy and extent of the application has not been 
fully determined, conservative treatment is a reliable method 
that can be applied at first and remains the most constantly tried 
method in the MRONJ treatment (51).

Although the AAOMS primarily recommends conservative 
treatment, Ristow et al. stated that the success rate was 20% in 
cases in which conservative treatment was preferred, while the 
success rate was over 85% in cases that underwent surgical 
treatment (52). This shows that, except for third-degree cases or 
well-defined sequestration, when non-operative treatment fails, 
operative treatment, which is a more cautious approach, should 
be considered. For successful surgical treatment, reducing the 
bacterial load with conservative methods before the operation, 
completely removing the necrotic bone during the surgery, 
removing the teeth in the necrosis area and correcting the sharp 
bone edges, tension-free primary closure of the wound area with 
a mucoperiosteal flap, laser that increases the success of surgery 
by disinfecting the bone, ozone, long-term antibiotic use are 
UHFRPPHQGHG�� 'XULQJ� VXUJHU\�� WKH� 9(/VFRSH� WHFKQLTXH� FDQ�
also be used to distinguish between vital and necrotic bone (53).
Although it has proven to be effective, some disadvantages have 
been reported in surgical treatment, such as worsening of symp-
toms after treatment, pathological fractures and loss of jaw 
segments. Surgical treatment has not yet been proven to treat 
patients in the early stages but it is a necessary modality for the 
treatment of more advanced MRONJ (54).
In addition to the treatment methods recommended by the 
AAOMS, there are research results showing that some auxiliary 
regenerative treatments also positively affect the recovery in 
MRONJ patients. Regenerative treatment choices in the 
treatment of MRONJ include low-dose laser therapy, surgical 
debridement with laser, surgical debridement under the 
guidance of fluorescent staining method, use of platelet concen-
trates, ozone and hyperbaric oxygen therapy, use of pentoxifyl-
line, alpha-tocopherol, parathormone or stem cell transplanta-
tion into the lesion (23, 55). 
  Ozone therapy induces endogenous antioxidant systems and 
breaks the xanthine/xanthine oxidase enzyme pathway required 
for oxidation. It has been reported that ozone therapy increases 
blood circulation, erythrocyte count and hemoglobin amount, 
activates the mononuclear phagocytic system, contributes 
positively to the healing of bone defects and has antibacterial 
effects (56). Ozone treatment has also been reported to stimulate 
cell proliferation and soft tissue healing in stage 1 and 2 
MRONJ (57). 

$OWKRXJK� WKH� UHVXOWV�RI�K\SHUEDULF�R[\JHQ� �+%2��DUH�FRQWUR-
versial, it is used in the MRONJ treatment less frequently. Some 
UHVHDUFKHUV�KDYH� UHSRUWHG� WKDW�+%2�HQKDQFHV�ZRXQG�KHDOLQJ��
reduces edema and swelling, stimulates stem cell mobilization 
and reduces the suppression of bone regeneration caused by 
bisphosphonates (57, 58).
///7� �/RZ�OHYHO� ODVHU� WKHUDS\�� KDV� SRVLWLYH� HIIHFWV� VXFK� DV�
reducing pain, increasing wound healing and facilitating nerve 
UHJHQHUDWLRQ�� ,W�KDV�EHHQ�VWDWHG� LQ�GLIIHUHQW�VWXGLHV� WKDW�///7�
has been used on the basis of its biostimulant effect in MRONJ 
lesions (57, 59).
3HQWR[LI\OOLQH� DQG� Į�WRFRSKHURO� KDYH� EHHQ� UHSRUWHG� WR� KHOS�
antimicrobial treatment in the early stages of MRONJ and a 
74% reduction was found in the bone exposure area and symp-
WRPV�LQ�FDVHV�ZKHUH�WKH\�ZHUH�XVHG�������3HQWR[LI\OOLQH��ZKLFK�
is a purine-derived peripheral vasodilator substance, improves 
the decreased flexibility of erythrocytes, helps to increase the 
oxygen saturation of the tissues by decreasing the blood viscosi-
ty and increasing the flow feature, thus the microcirculation of 
the blood. In addition, it inhibits fibroblasts, increases collage-
nase activity and decreases the proinflammatory cytokines such 
DV� LQWHUOHXNLQ���� �,/����� DQG� WXPRU� QHFURVLV� IDFWRU� DOSKD�
�71)�Į�������
3KRWR�ELR�PRGXODWLRQ��3%0���EHVLGHV�LWV�DQDOJHVLF�DQG�DQWL�LQ-
flammatory effects, also an accelerator of tissue healing and 
UHSDLU�������&\WRFKURPH�&�R[LGDVH�LV�VWLPXODWHG�GXULQJ�3%0��
resulting in increased cell proliferation, migration, differentia-
WLRQ��DQG�PHWDEROLF�DFWLYLW\�������6LQFH�3%0�HQKDQFHV�ZRXQG�
healing and modulates cell metabolism, it is considered a 
complementary therapy in MRONJ (62).
Another agent used in MRONJ is teriparatide. Teriparatide 
promotes the formation of healthy bone to replace necrotic bone 
by activating bone remodeling and increasing bone formation. 
There is also a view that teriparatide exerts its effect by 
suppressing sclerostin production and activating WNT signaling 
(63). Teriparatide has an osteoanabolic effect and has been 
found to encourage bone growth and healing in chronic 
periodontitis (64).
Mesenchymal stem cells (MSC) are well known for their ability 
to differentiate into tissue-forming cells for instance osteoblasts, 
chondrocytes and adipocytes. Due to their capacity to differenti-
ate into osteoblasts and their immunomodulatory properties, 
MSCs can be used as graft material for areas of osteonecrosis 
(65). The efficacy of the MSC graft is related to its ability to 
LQFUHDVH�7*)�ȕ���,/����DQG�UHJXODWRU\�7�FHOOV��&'��������DQG�
UHGXFH�,/����,/����DQG�&�UHDFWLYH�SURWHLQV�������7KH�OLPLWDWLRQ�
of MSC in the treatment of MRONJ is that it is not fully known 
if the primary mechanism of MSC is due to osteoblast differen-
tiation or bone regeneration associated with immunomodulatory 
properties or both. In addition, MSC treatment has some 
detriments such as the need for additional equipment and an 
uncomfortable procedure. Finally, similar to other treatment 
modalities using grafts, MSC is difficult to implement as a 
single modality in the MRONJ treatment. Instead, it appears to 
be an adjunctive method that requires surgical treatment. 
Despite these limitations, MSC is taken into account as one of 
the most encouraging treatment modalities in combination with 
teriparatide due to its regenerative potential (65).

DISCUSSION
A comprehensive medical history and physical examination, 
along with effective radiological examinations are immensely 
important in the MRONJ diagnosis and planning while consid-
ering not only the presence of necrotic bone, but also other 
clinical signs and conventional-advanced imaging. It should be 
remembered that some cases of MRONJ may occur sponta-
neously, especially in the early stages, without the dental-peri-
odontal diseases or any association with invasive dental proce-
dures and it should be noted that pain may not always be present 
(67). The most common pathology observed in MRONJ is the 
emergence of non-epithelial bone, decreased number of osteo-
cytes, more empty lacunae with increasing amounts of necrotic 
bone, demineralized extracellular bone matrix, denudation of 
bone and osteonecrosis (68).
Even though no general consensus exists on optimal treatment 
methods, it is noteworthy that all treatment strategies applied in 
practice are well-known anti-infective strategies. Conservative 
therapy usually comprises the use of anti-infective and oral 
disinfectants and long-term antibiotic therapy with temporary or 
even permanent cessation of antiresorptive drug therapy. 
Although this treatment does not usually lead to exact mucosal 
healing, it can lead to symptomatic relief as it can alleviate the 
signs of infection. It may also lead to downstaging of the disease 
(eg, stage 2 to 1) through reduced pain, swelling, and pus exuda-
tion (69). Surgical therapy takes place with antibiotic therapy, 
complete removal of necrotic bone fragments, softening of 
sharp-edged bones and plastic wound closure. The major intent 
in all these methods is to directly address the infection, remove 
necrotic and infected bone fragments and protect the surround-
ing bone from reinfection (70).

CONCLUSION
As a result, even though there is no concurrence on the preferred  
treatment methods, researchers agree that the most important 
trump card in the control of MRONJ is to prohibit the develop-
ment and to detect it with advanced radiologic examinations at 
an early stage.
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ABSTRACT
Medication Related Osteonecrosis of Jaw (MRONJ) is a persistent and rare pathology that devel-
ops with progressive bone destruction and bone necrosis as a result of impaired blood supply in 
the mandible and maxilla. The key point to the prevention and treatment of MRONJ is screening 
high-risk patients predisposed to the disease to detect it at an early stage to effectively prevent the 
risk of progression and occurrence. Although no exposed bone is seen in clinical examination, 
osteonecrosis can be diagnosed early by radiographic examination. Therefore, advanced imaging 
techniques are important in the early diagnosis of MRONJ. There is no defined gold standard 
treatment in the literature and the treatment of MRONJ is often very difficult. Treatment strategies 
are mainly focused on minimizing the progression or formation of bone necrosis, eliminating pain, 
controlling infection and optimizing the patient's quality of life. American Association of Oral and 
Maxillofacial Surgeons (AAOMS) recommends stage-based treatment planning in MRONJ 
patients. In addition to the treatment methods recommended by the AAOMS, there are research 
showing that some adjuvant treatments have a positive effect on recovery in MRONJ patients. For 
example, the use of platelet-rich plasma/fibrin in addition to surgical treatment increasing the 
success of surgery is one of them. Alternative treatment options are low-level laser therapy, 
surgical debridement with laser, surgical debridement under the guidance of fluorescent staining 
method, use of platelet concentrates, ozone and hyperbaric oxygen therapy, pentoxifylline, 
alpha-tocopherol, photo-bio modulation, use of parathormone or stem cell transplantation into the 
lesion. In this review, we aimed to update the knowledge, attitudes and behaviors of dentists about 
MRONJ and to shape the approach to MRONJ with the guidance of current literature.

Key Words: 
Medication-related osteonecrosis of the jaw, Diagnosis, Treatment

ÖZ
øODFD�ED÷OÕ�oHQH�NHPL÷L�RVWHRQHNUR]X��0521-���PDQGLEXOD�YH�PDNVLOODGD�NDQODQPDQÕQ�ER]XO-
PDVÕ�VRQXFX�LOHUOH\LFL�NHPLN�\ÕNÕPÕ�YH�NHPLN�QHNUR]X�LOH�JHOLúHQ��LQDWoÕ�YH�QDGLU�ELU�SDWRORMLGLU��
0521-¶XQ� |QOHQPHVL� YH� WHGDYLVLQLQ� DQDKWDUÕ�� KDVWDOÕ÷D� \DWNÕQ� RODQ� \�NVHN� ULVNOL� KDVWDODUÕ�
WDUD\DUDN�LOHUOHPH�ULVNLQL�YH�ROXúXPXQX�HWNLOL�ELU�úHNLOGH�HQJHOOHPHN�LoLQ�HUNHQ�DúDPDGD�VDSWDQ-
PDVÕGÕU��.OLQLN�PXD\HQHGH�HNVSR]H�NHPLN�J|U�OPHGL÷L�KDOGH� UDG\RJUDILN� LQFHOHPH� LOH�RVWHR-
QHNUR]� HUNHQ� WHúKLV� HGLOHELOLU�� %XQGDQ� GROD\Õ� LOHUL� G�]H\� J|U�QW�OHPH� WHNQLNOHUL�0521-¶XQ�
HUNHQ�WHúKLVLQGH�|QHP�WDúÕPDNWDGÕU��7HGDYL�VWUDWHMLOHUL�HVDV�RODUDN�NHPLN�QHNUR]XQXQ�ROXúXPXQX�
YH\D�LOHUOHPHVLQL�HQ�D]D�LQGLUPH\H��D÷UÕ\Õ�RUWDGDQ�NDOGÕUPD\D��HQIHNVL\RQX�NRQWURO�HWPH\H�YH�
KDVWDQÕQ� \DúDP� NDOLWHVLQL� RSWLPL]H� HWPH\H� RGDNODQPÕúWÕU��$PHULNDQ� 2UDO� YH�0DNVLOORIDVL\DO�

MRONJ Radiology
In patients with bisphosphonate therapy and clinically exposed 
bone, there is usually no difficulty in diagnosing MRONJ. 
However, it is known that 30% of MRONJ cases occur without 
bone exposure. At this point, radiographic evaluation may take 
a role in the early diagnosis of stage 0 MRONJ (19).
  In order to diagnose MRONJ, a careful radiological examina-
tion is required along with the clinical examination. Although 
no exposed bone is clinically seen, osteonecrosis can be detect-
ed at an early stage through radiographic examination (20). 
Although there is no imaging method approved as the gold 
standard in the detection of radiological findings of MRONJ, 
anatomical and functional imaging methods are used (21).

Anatomical Imaging
Computed tomography (CT), panoramic radiographs, magnetic 
resonance imaging (MRI) and cone-beam computed tomogra-
SK\��&%&7��DUH�DPRQJVW�WKH�DQDWRPLFDO�LPDJLQJ�PHWKRGV������

Panoramic Radiography
In daily routine, clinical examination and radiographic evalua-
tion are the minimum procedures to detect lesions and provide 
data for follow-up appointment. Especially in stage 0 MRONJ 
cases, early diagnosis can be made by radiographic evaluation 
and it will also prevent the progression of the cases to more 
advanced stages (22). A case of MRONJ detected at an early 
stage is shown in Figure 1.

In panoramic and periapical radiography, which are often used 
routinely, increased trabecular density, non-healing of 
extraction sockets, sequestra formation with radiopaque areas 
around the necrotic bone, thickening of the lamina dura, cortical 
border of the mandibular canal and maxillary sinus floor, 
enlargement of the periodontal ligament space, periosteal 
reaction and the appearance of a pathological fracture raises 
suspicion as a sign of osteonecrosis (23).
 In the early stages of MRONJ, conventional two-dimensional 
(2D) radiography techniques may be insufficient. When lesions 
are smaller than one cm, they may appear normal on panoramic 
radiographs. 2D imaging techniques may be inadequate because 
of their lower ability to distinguish the sequestrum from healthy 
bones and changes in the image can only be seen when 
~30-50% of bone density is lost. Due to such inadequacies, 
three-dimensional (3D) imaging methods such as MRI and CT 
are used in suspicious cases (24, 25).

Computed Tomography
Early diagnosis of osteonecrosis lesions can be achieved by 
evaluating the cancellous and cortical structure of the jaw 
bones, the entity of periosteal bone reaction and sequestrum, 
and the tissue integrity of adjacent structures with computerized 
tomography (25). Computed tomography can best determine the 
dimension of the lesion as it can show a larger area than the 
clinically observed bone exposure (26, 27). CT is superior in 
detecting signs of MRONJ compared to traditional methods 
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INTRODUCTION
%LVSKRVSKRQDWHV��%3��DUH�WKH�PDLQ�FODVV�RI�GUXJV�XVHG�IRU�WKH�
bone diseases and are stable analogs of inorganic pyrophosphate 
�33L��WKDW�ELQG�WR�K\GUR[\DSDWLWH�FU\VWDOV�DW�DFWLYH�ERQH�UHPRG-
HOLQJ�VLWHV� �����%LVSKRVSKRQDWHV�DFW�E\� LQWHUIHULQJ�ZLWK�RVWHR-
clast-mediated bone resorption and disrupting intracellular 
signaling, therefore they are considered one of the most valid 
antiresorptive drugs. Since their discovery in the 1960s, they 
have been widely used in patients with various pathologies 
affecting bone tissue (such as osteoporosis and similar diseases) 
(1). Despite the benefits of bisphosphonates in bone metastasis 
and osteoporosis treatment, they also have side effects (2). The 
most important of these side effects is osteonecrosis of the jaw, 
which develops with progressive bone destruction and bone 
necrosis as a result of impaired blood supply caused by bisphos-
phonate group drugs (3).  It was firstly reported by Marx et al. in 
2003 that jaw bone necrosis may occur in patients using 
bisphosphonate group drugs (4). In the following years, it has 
EHHQ� VHHQ� WKDW� GUXJV� VXFK� DV� GHQRVXPDE� �5$1./� LQKLELWRU���
bevacizumab (monoclonal antibody; VEGF-A inhibitor, 
avascular growth factor), sunitinib (tyrosine kinase inhibitor) 
DQG� WHPVLUROLPXV� �VSHFLILF�P725�LQKLELWRU�� WRJHWKHU�ZLWK�%3�
may also cause jaw osteonecrosis (5, 6). The American Associa-
tion of Oral and Maxillofacial Surgeons (AAOMS) updated the 
definition of bisphosphonate-related osteonecrosis of the jaw 
�%521-��LQ������DQG�UHSRUWHG�LW�DV�PHGLFDWLRQ�UHODWHG�RVWHRQH-
crosis of the jaw (MRONJ) since drugs other than bisphospho-
nates can induce this condition (7, 8).

  As more and more antiresorptive and antiangiogenic drugs are 
being developed, these newer drugs appear to increase the 
incidence of MRONJ. In addition, studies have shown that the 
risk of osteonecrosis is less when these drugs are used alone, 
and likehood of MRONJ increases when they are used in combi-
nation with other drugs such as corticosteroids (9). According to 
the definition made by AAOMS in 2014, MRONJ is “in patients 
who have received or are receiving antiresorptive or antiangio-
genic therapy before and do not have a history of radiotherapy 
and metastasis to the jaw area; jawbone necrosis characterized 
by exposed bone that persists for more than eight weeks in the 
maxillofacial region and can be observed through open 
exposure or intraoral or extraoral fistula” (7). 
In this review, we aimed to update the knowledge, attitudes and 
behaviors of dentists about MRONJ and to shape the approach 
to MRONJ with the guidance of current literature.

Risk Factors for MRONJ
  The risk factors for MRONJ can be considered as drug-related, 
ORFDO��V\VWHPLF��GHPRJUDSKLF�DQG�JHQHWLF�IDFWRUV�������3RRU�RUDO�
hygiene, inflammatory diseases such as apical periodontitis, 
gingival abscess, and periodontal problems are known as local 
factors that facilitate the development of MRONJ (11). 
  Many researchers have previously stated that the risk of 
MRONJ development increases after invasive dental treatments 
involving bone (tooth extraction, dental implant, apical or 
periodontal surgery) (12). However, it should not be forgotten 
that MRONJ may develop spontaneously. In addition, poorly 
fitting prostheses and excessive occlusal forces are also local 
risk factors for MRONJ (12). It is known that nitrogen-contain-
LQJ� ELVSKRVSKRQDWHV� �$OHQGURQDWH�� 3DPLGURQDWH�� =ROHGURQDWH��
etc.) cause a higher rate of MRONJ formation, especially when 
used intravenously, compared to non-nitrogen bisphosphonates 
(Etidronate, Tiludronate, Clodronate, etc.) (13). In patients with 
malignant conditions, bisphosphonates have a higher risk of 
MRONJ than osteoporosis (11). The time of administration, 
dose, and potency of the drug are also potential factors in the 
MRONJ development (13). The possibility of MRONJ develop-
ment increases in systemic factors that increase comorbidity 
such as hypocalcemia, rheumatoid arthritis, renal dialysis, 
anemia, hypoparathyroidism, vitamin D deficiency, osteomala-
FLD�� GLDEHWHV�� DQG� 3DJHW
V� GLVHDVH� DFFRPSDQ\LQJ� WKH� SDWLHQW
V�
primary disease (14).
  There are studies showing that some congenital factors for 
H[DPSOH� VLQJOH� QXFOHRWLGH� SRO\PRUSKLVP� LQ� 003��� DQG�
F\WRFKURPH�3�����&�JHQHV�DQG�YDULDWLRQV�LQ�WKH�$&(�JHQH�PD\�
be effective in the MRONJ development (15).
  Many researchers have stated that demographic factors like 
lifestyle, smoking, obesity and alcohol use are also risk factors 
for MRONJ (12).

Clinical Findings and Stages of MRONJ
��3UHVHQFH�RI�H[SRVHG�ERQH��������RI�FDVHV��LV�WKH�PRVW�VLJQLIL-
cant clinical finding of MRONJ, in addition to local abscesses 
and soft tissue swelling, infection symptoms such as suppura-
tion and intraoral/extraoal fistula formation can often be 
observed in clinical findings. If a superinfection develops in the 
necrotic tissue, the patient may experience severe pain, but pain 
is not a finding in every case. The possibility of osteoradione-
crosis should also be taken into account in patients with an 
H[SRVHG�ERQH�ZKR�XVH�%3�DQG�UHFHLYH�MDZ�UDGLDWLRQ����������
  The clinical findings of MRONJ can be confused with many 
diseases and conditions, so its differential diagnosis should be 
made carefully. Differential diagnosis for MRONJ include 
many diseases such as sinusitis, atypical neuralgia, myofascial 
pain, odontalgia, dental caries, periapical pathologies, fibroos-
seous lesions, alveolar osteitis, periodontal diseases, chronic 
sclerosing osteomyelitis, sarcomas, neoplastic processes of jaws 
or temporomandibular disorders (7). Since none of the clinical 
findings in question were specific to MRONJ, AAOMS 
conducted a study based on clinical signs and symptoms for the 
staging of MRONJ cases for the first time in 2007 and made the 
last update in 2014 (16). The MRONJ stages and treatment 
options updated by the AAOMS are shown in Table I (17,18).

such as trabecular bone density change and bone sequestrum 
(25, 26). CT findings frequently seen in MRONJ include areas 
of osteosclerosis and osteolysis, irregularities and destructions 
at the borders of cortical bones, cortical bone perforation and 
sequestrum formation. The sequestrum, which is a typical 
finding for MRONJ, is mostly observed in the spongy trabecular 
bone, but can also be viewed in the cortical bone (27). The 
radiographic findings of the patient diagnosed with MRONJ on 
CT are shown in the Figure 2.

Figure 2. A 68-year-old male diagnosed with MRONJ with a history of lung 
cancer and developed bone metastasis. An axial CT image shows cancellous 
sequestra on both sides of the mandible with buccolingual cortical perforation 
�DUURZ���3HULRVWHDO� UHDFWLRQ� LV� DOVR�GHWHFWHG�RQ� WKH� ULJKW�SRVWHULRU�SDUW� RI� WKH�
buccal cortical bone (circle). MRONJ, medication-related osteonecrosis of the 
jaw (22).

Magnetic Resonance Imaging
It is shown that MRI is more successful in detecting early signs 
RI�VWDJH���0521-�WKDQ�&%&7�DQG�&7��,W�DOVR�DOORZV�LPDJLQJ�RI�
cervical lymphadenopathies such as submandibular and 
jugulodigastric lymph nodes accompanying MRONJ as soft 
tissues are better visualized on MRI (23). In a study, MRI was 
found to be able to detect early osteomyelitis of Stage 0 MRONJ 
ZKLFK�LV�QHJDWLYH�RQ�&7�������/LYLQJ�ERQH�LQ�VWDJH���0521-�
shows low intensity on T1-weighted images and high intensity 
on both T2-weighted images and short tau inversion recovery 
(STIR) images which indicate the existing inflammation (23, 
26, 28). When these bones become exposed or necrotic, the 
density becomes hypointense at T1, T2 and STIR (19, 23, 26, 
29). The necrotic bone periphery gives a high-intensity “+” 
image on T2 and T1 with contrast, similar to the MRONJ foci 
and sequestrum with a hyperintense edge. In a clinical study, 
early-stage MRONJ detection of 54% on panoramic radio-
graphs was shown to offer a higher sensitivity of 92% on MRI 
(30, 31). The MR images of a patient diagnosed with MRONJ as 
a result of zoledronic acid use are shown in Figure 3.

Functional Imaging
)XQFWLRQDO�LPDJLQJ�PHWKRGV�LPSOLFDWH�6LQJOH�3KRWRQ�(PLVVLRQ�
&RPSXWHG� 7RPRJUDSK\� �63(&7��� %RQH� 6FLQWLJUDSK\� DQG�
3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��ZKLFK�FDQ�GHWHFW�RVWHR-
blastic and osteoclastic activity before radiographically detected 
morphological changes in bone and hybrid systems 
�63(&7�&7��3(7��ZKLFK�WKHVH�LPDJLQJ�V\VWHPV�DUH�FRPELQHG�
with CT and imaging techniques such as Fluorescence Guided 
%RQH� 5HVHFWLRQ�9LVLEO\� (QKDQFHG� /HVLRQ� &RYHUDJH� �9(/-
scope) (33).

SPECT/CT
,Q� 63(&7�� WKH� GLVWULEXWLRQ� RI� UDGLRQXFOLGH� LV� YLHZHG� IURP�
multiple angles and in multiple two-dimensional images. A 
three-dimensional image is calculated from these datasets. 
63(&7�LPDJLQJ�WHFKQLTXH�FDQ�EH�XVHG�DV�D�K\EULG�63(&7�&7�
scanner in combination with anatomical imaging techniques. 
7HFKQHWLXP���P� PHWK\OHQH� GLSKRVSKRQDWH� ���7FP�0'3�� RU�
WHFKQHWLXP���� P�'3'� ���7FP�'3'�� DUH� FRQVWDQWO\� XVHG�
nuclides to detect bone infections and do not show any major 
difference in pathological bone changes. The positive scintigra-
phy findings observed in MRONJ in many studies are consistent 

with histological findings, which also supports its performance 
in the early diagnosis of MRONJ (34). However, images created 
by bone scintigraphy are two-dimensional and have low 
DQDWRPLFDO� UHVROXWLRQ�� %HFDXVH� RI� WKLV� QHJDWLYLW\�� LQ� WKH�
presence of osteonecrosis, the dimensions of the lesion can not 
be measured with high accuracy when compared with CT and 
MRI. Another deficit of this technique is the insufficiency to 
clearly distinguish between the inflammatory and malignant 
VWDJHV�RI�H[LVWLQJ�OHVLRQV�������7KH�63(&7�&7�LPDJLQJ�PHWKRG�
using Technetium is shown in the Figure 4.

Positron Emission Tomography/Computerized 
Tomography (PET/CT)
&RPSDUHG� WR� WKH� 63(&7� LPDJLQJ� PHWKRG�� WKH� 3(7� LPDJLQJ�
method provides images with higher contrast and resolution. 
7KH� 3(7�&7� K\EULG� V\VWHP� FRQVROLGDWHV� DQDWRPLFDO� LPDJLQJ�
DQG�IXQFWLRQDO�LPDJLQJ�DV�LQ�63(&7�&7�EHIRUH�DQG�FRPSDUHG�
ZLWK�3(7�LPDJLQJ��LQIHFWHG�ERQH�WLVVXH�FDQ�EH�H[SHFWHG�WR�VKRZ�
increased glucose metabolism, an increased uptake compared to 
necrotic areas. Therefore, it is used to visualize suspected 
necrotic areas where blood flow and hypermetabolism do not 
RFFXU��$EQRUPDO�PDQGLEXODU�GHYHORSPHQW�RQ�3(7�VFDQ� LV�QRW�
unequivocally indicative of MRONJ (36). 
Sodium Fluoride (NaF) is more sensitive to localize the site of 
osteoblastic activity than fluorodeoxyglucose (FDG). FDG acts 
as an analogue involved in glucose metabolism; it has high 
performance in detecting bone infection and determining 
MRONJ stages. Studies using this imaging system have shown 
that MRONJ cases contain both necrotic tissue and signs of 
LQIODPPDWLRQ��+RZHYHU��WKH�FRPPRQ�GLVDGYDQWDJH�RI�3(7�ZLWK�
other functional imaging methods is that inflammatory events 
with high metabolism and cancer types with increased metabo-
lism have a similar appearance (37). At this point, hybrid 
V\VWHPV� �63(&7�&7�� 3(7�&7�� FUHDWHG� E\� FRPELQLQJ� ERWK�
63(&7� DQG� 3(7� WHFKQLTXHV� ZLWK� ORZ� VSHFLILFLW\� ZLWK� &7�
images allows combining functional and metabolic activity with 
detailed radiological anatomical dimension (23, 33). The truth 
that the actual dimension of surgically resected MRONJ lesions 
were established with respect to the measurements carried out 
63(&7�&7� LPDJHV� LQ� VWXGLHV� FRQGXFWHG� RQ� WKLV� VXEMHFW� DOVR�
displays the benefits of hybrid systems (38).

VELscope
Fluorescence-guided bone resection is a definitively defined 
imaging modality in integration with surgery in MRONJ. 
According to this method, the patient takes 100 mg of doxycy-
cline twice a day for 10 days before surgery. Thus, living bone 
will have a doxycycline uptake and present a “greenish” light 
ZKHQ�LOOXPLQDWHG�E\�WKH�9(/VFRSH��7KH�IOXRUHVFHQFH�RI�OLYLQJ�
bone is displayed "under blue light of 400 to 460 nm" (39). 
There is no uptake in necrotic bone, so it does not show fluores-
FHQFH��3DXWNH�HW�DO��FRQFOXGHG�WKDW�EOHHGLQJ�RI�WKH�ERQH�GXULQJ�
resection was not correlated with any bone fluorescence signal 
������%RQH�KHPRUUKDJH��VXJJHVWLYH�RI�OLYLQJ�ERQH��PD\�RFFXU�LQ�
areas of cancellous bone, but no fluorescence (39). This 
technique may suggest a way to standardize the surgical proce-
dure (40).

Prevention of MRONJ
  The key to prevention of MRONJ is screening high-risk 
patients (eg, AAOMS stage 0) predisposed to the disease to 
detect it at an early stage to effectively prevent progression and 
occurrence (41). Therefore, prevention should come before 
WUHDWPHQW�� 3XEOLVKHG� VWXGLHV� KDYH� VKRZQ� WKDW� ORFDO� LQIHFWLRQ�
treatment and oral hygiene can reduce the risk of MRONJ (42). 
Multidisciplinary cooperations between oncologists and 
dentists and close follow-up play a critical role in the prevention 
and treatment of MRONJ. More attention should be paid to oral 
hygiene and periodontal health in all stages of MRONJ (43). 
Maintaining proper oral hygiene and using antibacterial mouth-
washes may help delay the MRONJ progression (41).

Cancer patients who will receive bone marrow treatment in 
non-emergency circumstances should be examined in terms of 
oral care before starting treatment and ensure that necessary 
dental procedures are performed. Oncologists should inform 
patients about the significance of oral care before treatment and 
patients should be examined by a dentist to eliminate risks as 
much as possible. For recently diagnosed MRONJ patients, it 
can be determined whether bone marrow treatment should be 
continued or interrupted by determining the development of 
subsequent treatment plans (23, 33).
Treatments for dentists should be logical with a follow-up 
system that provides follow-up examinations. Modifiable risk 
factors should be assessed for patients before cancer treatment 
and preliminary treatments such as extraction, conservative 
dental and periodontal treatment, adjustment of prostheses if 
necessary and finally the necessity of a lifetime daily oral care 
commitment and encouraging reduction of risk factors (such as 
smoking and uncontrolled diabetes) training should be provided 
(44). Controllable risk factors should be minimized. During the 
treatment, sixth-month follow-ups should be strictly followed 
and if symptoms recur, a doctor should be consulted at any time. 
It is recommended that the dentist complete the oral examina-
tion, evaluate the condition of the soft and hard tissues in the 
oral cavity, continue oral education and control risk factors. The 
patient should be followed for 8 weeks and the outcome evaluat-
ed by the dentist (45).

Drug Holiday
Many researchers recommend stop taking medication before 
tooth extraction or other invasive procedures. There is insuffi-
cient information and resources to refute whether drug holiday 
is beneficial in patients taking antiresorptive drugs for osteopo-
rosis. However, the AAOMS committee reviewed the modified 
drug vacation approach described by Damm and Jones for 
patients at risk and found it appropriate for patients using drugs 
for a long time (> four years) (46). Information on discontinua-
tion of IV bisphosphonate therapy before surgical procedures in 
cancer patients is insufficient. However, if MRONJ develops, 
the doctor may decide to discontinue drug therapy until soft 
tissue healing is complete, depending on the disease condition. 
There is no information to support or refute the issue of discon-
tinuing antiangiogenic drug treatment to prevent or treat 
MRONJ, and research on this issue is ongoing (46).

MRONJ Treatment
There is no defined gold standard treatment in the literature and 
MRONJ is often very difficult to treat (23, 47, 48). Treatment 
strategies are mainly focused on minimizing the progression or 
formation of bone necrosis, eliminating pain, controlling 
infection and optimizing the patient's quality of life (16, 23, 47, 
48). The AAOMS recommends stage-based treatment planning 
in patients with MRONJ (Table I). No treatment is recommend-
ed other than educating the patients about what MRONJ is, 
necessary precautions to prevent it, and oral hygiene for patients 
in the risk group, (49). In cases where a mobile sequestrant 
develops, it should be taken regardless of the stage (16).
Medication is the primary way currently existing in the early 
stages of MRONJ. Considering the AAOMS' report in 2014, 
Stage 0 and 1 MRONJ patients may take advantage of medical 

treatments such as antimicrobials and systematic antibiotics 
(16). It can also be administered as adjuvant treatment in Stages 
2 and 3 when evidence of infection emerges. Even in advanced 
stages requiring surgical treatment despite these recommenda-
tions, conservative medical treatment may prevail, and if the 
patient does not want to have surgery or the general situation of 
the patient does not empower surgery, conservative treatment 
may be a good alternative (50).
The antibiotics most commonly used for systematic drug 
therapy in MRONJ appear to be metronidazole, amoxicillin, 
penicillin, amoxicillin/clavulanate or a combination (51). In 
case of local antimicrobial use for the management of MRONJ, 
the first choice that should come to mind is chlorhexidine. 
Although the efficacy and extent of the application has not been 
fully determined, conservative treatment is a reliable method 
that can be applied at first and remains the most constantly tried 
method in the MRONJ treatment (51).

Although the AAOMS primarily recommends conservative 
treatment, Ristow et al. stated that the success rate was 20% in 
cases in which conservative treatment was preferred, while the 
success rate was over 85% in cases that underwent surgical 
treatment (52). This shows that, except for third-degree cases or 
well-defined sequestration, when non-operative treatment fails, 
operative treatment, which is a more cautious approach, should 
be considered. For successful surgical treatment, reducing the 
bacterial load with conservative methods before the operation, 
completely removing the necrotic bone during the surgery, 
removing the teeth in the necrosis area and correcting the sharp 
bone edges, tension-free primary closure of the wound area with 
a mucoperiosteal flap, laser that increases the success of surgery 
by disinfecting the bone, ozone, long-term antibiotic use are 
UHFRPPHQGHG�� 'XULQJ� VXUJHU\�� WKH� 9(/VFRSH� WHFKQLTXH� FDQ�
also be used to distinguish between vital and necrotic bone (53).
Although it has proven to be effective, some disadvantages have 
been reported in surgical treatment, such as worsening of symp-
toms after treatment, pathological fractures and loss of jaw 
segments. Surgical treatment has not yet been proven to treat 
patients in the early stages but it is a necessary modality for the 
treatment of more advanced MRONJ (54).
In addition to the treatment methods recommended by the 
AAOMS, there are research results showing that some auxiliary 
regenerative treatments also positively affect the recovery in 
MRONJ patients. Regenerative treatment choices in the 
treatment of MRONJ include low-dose laser therapy, surgical 
debridement with laser, surgical debridement under the 
guidance of fluorescent staining method, use of platelet concen-
trates, ozone and hyperbaric oxygen therapy, use of pentoxifyl-
line, alpha-tocopherol, parathormone or stem cell transplanta-
tion into the lesion (23, 55). 
  Ozone therapy induces endogenous antioxidant systems and 
breaks the xanthine/xanthine oxidase enzyme pathway required 
for oxidation. It has been reported that ozone therapy increases 
blood circulation, erythrocyte count and hemoglobin amount, 
activates the mononuclear phagocytic system, contributes 
positively to the healing of bone defects and has antibacterial 
effects (56). Ozone treatment has also been reported to stimulate 
cell proliferation and soft tissue healing in stage 1 and 2 
MRONJ (57). 

$OWKRXJK� WKH� UHVXOWV�RI�K\SHUEDULF�R[\JHQ� �+%2��DUH�FRQWUR-
versial, it is used in the MRONJ treatment less frequently. Some 
UHVHDUFKHUV�KDYH� UHSRUWHG� WKDW�+%2�HQKDQFHV�ZRXQG�KHDOLQJ��
reduces edema and swelling, stimulates stem cell mobilization 
and reduces the suppression of bone regeneration caused by 
bisphosphonates (57, 58).
///7� �/RZ�OHYHO� ODVHU� WKHUDS\�� KDV� SRVLWLYH� HIIHFWV� VXFK� DV�
reducing pain, increasing wound healing and facilitating nerve 
UHJHQHUDWLRQ�� ,W�KDV�EHHQ�VWDWHG� LQ�GLIIHUHQW�VWXGLHV� WKDW�///7�
has been used on the basis of its biostimulant effect in MRONJ 
lesions (57, 59).
3HQWR[LI\OOLQH� DQG� Į�WRFRSKHURO� KDYH� EHHQ� UHSRUWHG� WR� KHOS�
antimicrobial treatment in the early stages of MRONJ and a 
74% reduction was found in the bone exposure area and symp-
WRPV�LQ�FDVHV�ZKHUH�WKH\�ZHUH�XVHG�������3HQWR[LI\OOLQH��ZKLFK�
is a purine-derived peripheral vasodilator substance, improves 
the decreased flexibility of erythrocytes, helps to increase the 
oxygen saturation of the tissues by decreasing the blood viscosi-
ty and increasing the flow feature, thus the microcirculation of 
the blood. In addition, it inhibits fibroblasts, increases collage-
nase activity and decreases the proinflammatory cytokines such 
DV� LQWHUOHXNLQ���� �,/����� DQG� WXPRU� QHFURVLV� IDFWRU� DOSKD�
�71)�Į�������
3KRWR�ELR�PRGXODWLRQ��3%0���EHVLGHV�LWV�DQDOJHVLF�DQG�DQWL�LQ-
flammatory effects, also an accelerator of tissue healing and 
UHSDLU�������&\WRFKURPH�&�R[LGDVH�LV�VWLPXODWHG�GXULQJ�3%0��
resulting in increased cell proliferation, migration, differentia-
WLRQ��DQG�PHWDEROLF�DFWLYLW\�������6LQFH�3%0�HQKDQFHV�ZRXQG�
healing and modulates cell metabolism, it is considered a 
complementary therapy in MRONJ (62).
Another agent used in MRONJ is teriparatide. Teriparatide 
promotes the formation of healthy bone to replace necrotic bone 
by activating bone remodeling and increasing bone formation. 
There is also a view that teriparatide exerts its effect by 
suppressing sclerostin production and activating WNT signaling 
(63). Teriparatide has an osteoanabolic effect and has been 
found to encourage bone growth and healing in chronic 
periodontitis (64).
Mesenchymal stem cells (MSC) are well known for their ability 
to differentiate into tissue-forming cells for instance osteoblasts, 
chondrocytes and adipocytes. Due to their capacity to differenti-
ate into osteoblasts and their immunomodulatory properties, 
MSCs can be used as graft material for areas of osteonecrosis 
(65). The efficacy of the MSC graft is related to its ability to 
LQFUHDVH�7*)�ȕ���,/����DQG�UHJXODWRU\�7�FHOOV��&'��������DQG�
UHGXFH�,/����,/����DQG�&�UHDFWLYH�SURWHLQV�������7KH�OLPLWDWLRQ�
of MSC in the treatment of MRONJ is that it is not fully known 
if the primary mechanism of MSC is due to osteoblast differen-
tiation or bone regeneration associated with immunomodulatory 
properties or both. In addition, MSC treatment has some 
detriments such as the need for additional equipment and an 
uncomfortable procedure. Finally, similar to other treatment 
modalities using grafts, MSC is difficult to implement as a 
single modality in the MRONJ treatment. Instead, it appears to 
be an adjunctive method that requires surgical treatment. 
Despite these limitations, MSC is taken into account as one of 
the most encouraging treatment modalities in combination with 
teriparatide due to its regenerative potential (65).

DISCUSSION
A comprehensive medical history and physical examination, 
along with effective radiological examinations are immensely 
important in the MRONJ diagnosis and planning while consid-
ering not only the presence of necrotic bone, but also other 
clinical signs and conventional-advanced imaging. It should be 
remembered that some cases of MRONJ may occur sponta-
neously, especially in the early stages, without the dental-peri-
odontal diseases or any association with invasive dental proce-
dures and it should be noted that pain may not always be present 
(67). The most common pathology observed in MRONJ is the 
emergence of non-epithelial bone, decreased number of osteo-
cytes, more empty lacunae with increasing amounts of necrotic 
bone, demineralized extracellular bone matrix, denudation of 
bone and osteonecrosis (68).
Even though no general consensus exists on optimal treatment 
methods, it is noteworthy that all treatment strategies applied in 
practice are well-known anti-infective strategies. Conservative 
therapy usually comprises the use of anti-infective and oral 
disinfectants and long-term antibiotic therapy with temporary or 
even permanent cessation of antiresorptive drug therapy. 
Although this treatment does not usually lead to exact mucosal 
healing, it can lead to symptomatic relief as it can alleviate the 
signs of infection. It may also lead to downstaging of the disease 
(eg, stage 2 to 1) through reduced pain, swelling, and pus exuda-
tion (69). Surgical therapy takes place with antibiotic therapy, 
complete removal of necrotic bone fragments, softening of 
sharp-edged bones and plastic wound closure. The major intent 
in all these methods is to directly address the infection, remove 
necrotic and infected bone fragments and protect the surround-
ing bone from reinfection (70).

CONCLUSION
As a result, even though there is no concurrence on the preferred  
treatment methods, researchers agree that the most important 
trump card in the control of MRONJ is to prohibit the develop-
ment and to detect it with advanced radiologic examinations at 
an early stage.



ABSTRACT
Medication Related Osteonecrosis of Jaw (MRONJ) is a persistent and rare pathology that devel-
ops with progressive bone destruction and bone necrosis as a result of impaired blood supply in 
the mandible and maxilla. The key point to the prevention and treatment of MRONJ is screening 
high-risk patients predisposed to the disease to detect it at an early stage to effectively prevent the 
risk of progression and occurrence. Although no exposed bone is seen in clinical examination, 
osteonecrosis can be diagnosed early by radiographic examination. Therefore, advanced imaging 
techniques are important in the early diagnosis of MRONJ. There is no defined gold standard 
treatment in the literature and the treatment of MRONJ is often very difficult. Treatment strategies 
are mainly focused on minimizing the progression or formation of bone necrosis, eliminating pain, 
controlling infection and optimizing the patient's quality of life. American Association of Oral and 
Maxillofacial Surgeons (AAOMS) recommends stage-based treatment planning in MRONJ 
patients. In addition to the treatment methods recommended by the AAOMS, there are research 
showing that some adjuvant treatments have a positive effect on recovery in MRONJ patients. For 
example, the use of platelet-rich plasma/fibrin in addition to surgical treatment increasing the 
success of surgery is one of them. Alternative treatment options are low-level laser therapy, 
surgical debridement with laser, surgical debridement under the guidance of fluorescent staining 
method, use of platelet concentrates, ozone and hyperbaric oxygen therapy, pentoxifylline, 
alpha-tocopherol, photo-bio modulation, use of parathormone or stem cell transplantation into the 
lesion. In this review, we aimed to update the knowledge, attitudes and behaviors of dentists about 
MRONJ and to shape the approach to MRONJ with the guidance of current literature.
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Medication-related osteonecrosis of the jaw, Diagnosis, Treatment
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MRONJ Radiology
In patients with bisphosphonate therapy and clinically exposed 
bone, there is usually no difficulty in diagnosing MRONJ. 
However, it is known that 30% of MRONJ cases occur without 
bone exposure. At this point, radiographic evaluation may take 
a role in the early diagnosis of stage 0 MRONJ (19).
  In order to diagnose MRONJ, a careful radiological examina-
tion is required along with the clinical examination. Although 
no exposed bone is clinically seen, osteonecrosis can be detect-
ed at an early stage through radiographic examination (20). 
Although there is no imaging method approved as the gold 
standard in the detection of radiological findings of MRONJ, 
anatomical and functional imaging methods are used (21).

Anatomical Imaging
Computed tomography (CT), panoramic radiographs, magnetic 
resonance imaging (MRI) and cone-beam computed tomogra-
SK\��&%&7��DUH�DPRQJVW�WKH�DQDWRPLFDO�LPDJLQJ�PHWKRGV������

Panoramic Radiography
In daily routine, clinical examination and radiographic evalua-
tion are the minimum procedures to detect lesions and provide 
data for follow-up appointment. Especially in stage 0 MRONJ 
cases, early diagnosis can be made by radiographic evaluation 
and it will also prevent the progression of the cases to more 
advanced stages (22). A case of MRONJ detected at an early 
stage is shown in Figure 1.

In panoramic and periapical radiography, which are often used 
routinely, increased trabecular density, non-healing of 
extraction sockets, sequestra formation with radiopaque areas 
around the necrotic bone, thickening of the lamina dura, cortical 
border of the mandibular canal and maxillary sinus floor, 
enlargement of the periodontal ligament space, periosteal 
reaction and the appearance of a pathological fracture raises 
suspicion as a sign of osteonecrosis (23).
 In the early stages of MRONJ, conventional two-dimensional 
(2D) radiography techniques may be insufficient. When lesions 
are smaller than one cm, they may appear normal on panoramic 
radiographs. 2D imaging techniques may be inadequate because 
of their lower ability to distinguish the sequestrum from healthy 
bones and changes in the image can only be seen when 
~30-50% of bone density is lost. Due to such inadequacies, 
three-dimensional (3D) imaging methods such as MRI and CT 
are used in suspicious cases (24, 25).

Computed Tomography
Early diagnosis of osteonecrosis lesions can be achieved by 
evaluating the cancellous and cortical structure of the jaw 
bones, the entity of periosteal bone reaction and sequestrum, 
and the tissue integrity of adjacent structures with computerized 
tomography (25). Computed tomography can best determine the 
dimension of the lesion as it can show a larger area than the 
clinically observed bone exposure (26, 27). CT is superior in 
detecting signs of MRONJ compared to traditional methods 
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Anahtar Kelimeler: 
øODFD�ED÷OÕ�oHQH�NHPL÷L�RVWHRQHNUR]X��7HúKLV��7HGDYL

INTRODUCTION
%LVSKRVSKRQDWHV��%3��DUH�WKH�PDLQ�FODVV�RI�GUXJV�XVHG�IRU�WKH�
bone diseases and are stable analogs of inorganic pyrophosphate 
�33L��WKDW�ELQG�WR�K\GUR[\DSDWLWH�FU\VWDOV�DW�DFWLYH�ERQH�UHPRG-
HOLQJ�VLWHV� �����%LVSKRVSKRQDWHV�DFW�E\� LQWHUIHULQJ�ZLWK�RVWHR-
clast-mediated bone resorption and disrupting intracellular 
signaling, therefore they are considered one of the most valid 
antiresorptive drugs. Since their discovery in the 1960s, they 
have been widely used in patients with various pathologies 
affecting bone tissue (such as osteoporosis and similar diseases) 
(1). Despite the benefits of bisphosphonates in bone metastasis 
and osteoporosis treatment, they also have side effects (2). The 
most important of these side effects is osteonecrosis of the jaw, 
which develops with progressive bone destruction and bone 
necrosis as a result of impaired blood supply caused by bisphos-
phonate group drugs (3).  It was firstly reported by Marx et al. in 
2003 that jaw bone necrosis may occur in patients using 
bisphosphonate group drugs (4). In the following years, it has 
EHHQ� VHHQ� WKDW� GUXJV� VXFK� DV� GHQRVXPDE� �5$1./� LQKLELWRU���
bevacizumab (monoclonal antibody; VEGF-A inhibitor, 
avascular growth factor), sunitinib (tyrosine kinase inhibitor) 
DQG� WHPVLUROLPXV� �VSHFLILF�P725�LQKLELWRU�� WRJHWKHU�ZLWK�%3�
may also cause jaw osteonecrosis (5, 6). The American Associa-
tion of Oral and Maxillofacial Surgeons (AAOMS) updated the 
definition of bisphosphonate-related osteonecrosis of the jaw 
�%521-��LQ������DQG�UHSRUWHG�LW�DV�PHGLFDWLRQ�UHODWHG�RVWHRQH-
crosis of the jaw (MRONJ) since drugs other than bisphospho-
nates can induce this condition (7, 8).

  As more and more antiresorptive and antiangiogenic drugs are 
being developed, these newer drugs appear to increase the 
incidence of MRONJ. In addition, studies have shown that the 
risk of osteonecrosis is less when these drugs are used alone, 
and likehood of MRONJ increases when they are used in combi-
nation with other drugs such as corticosteroids (9). According to 
the definition made by AAOMS in 2014, MRONJ is “in patients 
who have received or are receiving antiresorptive or antiangio-
genic therapy before and do not have a history of radiotherapy 
and metastasis to the jaw area; jawbone necrosis characterized 
by exposed bone that persists for more than eight weeks in the 
maxillofacial region and can be observed through open 
exposure or intraoral or extraoral fistula” (7). 
In this review, we aimed to update the knowledge, attitudes and 
behaviors of dentists about MRONJ and to shape the approach 
to MRONJ with the guidance of current literature.

Risk Factors for MRONJ
  The risk factors for MRONJ can be considered as drug-related, 
ORFDO��V\VWHPLF��GHPRJUDSKLF�DQG�JHQHWLF�IDFWRUV�������3RRU�RUDO�
hygiene, inflammatory diseases such as apical periodontitis, 
gingival abscess, and periodontal problems are known as local 
factors that facilitate the development of MRONJ (11). 
  Many researchers have previously stated that the risk of 
MRONJ development increases after invasive dental treatments 
involving bone (tooth extraction, dental implant, apical or 
periodontal surgery) (12). However, it should not be forgotten 
that MRONJ may develop spontaneously. In addition, poorly 
fitting prostheses and excessive occlusal forces are also local 
risk factors for MRONJ (12). It is known that nitrogen-contain-
LQJ� ELVSKRVSKRQDWHV� �$OHQGURQDWH�� 3DPLGURQDWH�� =ROHGURQDWH��
etc.) cause a higher rate of MRONJ formation, especially when 
used intravenously, compared to non-nitrogen bisphosphonates 
(Etidronate, Tiludronate, Clodronate, etc.) (13). In patients with 
malignant conditions, bisphosphonates have a higher risk of 
MRONJ than osteoporosis (11). The time of administration, 
dose, and potency of the drug are also potential factors in the 
MRONJ development (13). The possibility of MRONJ develop-
ment increases in systemic factors that increase comorbidity 
such as hypocalcemia, rheumatoid arthritis, renal dialysis, 
anemia, hypoparathyroidism, vitamin D deficiency, osteomala-
FLD�� GLDEHWHV�� DQG� 3DJHW
V� GLVHDVH� DFFRPSDQ\LQJ� WKH� SDWLHQW
V�
primary disease (14).
  There are studies showing that some congenital factors for 
H[DPSOH� VLQJOH� QXFOHRWLGH� SRO\PRUSKLVP� LQ� 003��� DQG�
F\WRFKURPH�3�����&�JHQHV�DQG�YDULDWLRQV�LQ�WKH�$&(�JHQH�PD\�
be effective in the MRONJ development (15).
  Many researchers have stated that demographic factors like 
lifestyle, smoking, obesity and alcohol use are also risk factors 
for MRONJ (12).

Clinical Findings and Stages of MRONJ
��3UHVHQFH�RI�H[SRVHG�ERQH��������RI�FDVHV��LV�WKH�PRVW�VLJQLIL-
cant clinical finding of MRONJ, in addition to local abscesses 
and soft tissue swelling, infection symptoms such as suppura-
tion and intraoral/extraoal fistula formation can often be 
observed in clinical findings. If a superinfection develops in the 
necrotic tissue, the patient may experience severe pain, but pain 
is not a finding in every case. The possibility of osteoradione-
crosis should also be taken into account in patients with an 
H[SRVHG�ERQH�ZKR�XVH�%3�DQG�UHFHLYH�MDZ�UDGLDWLRQ����������
  The clinical findings of MRONJ can be confused with many 
diseases and conditions, so its differential diagnosis should be 
made carefully. Differential diagnosis for MRONJ include 
many diseases such as sinusitis, atypical neuralgia, myofascial 
pain, odontalgia, dental caries, periapical pathologies, fibroos-
seous lesions, alveolar osteitis, periodontal diseases, chronic 
sclerosing osteomyelitis, sarcomas, neoplastic processes of jaws 
or temporomandibular disorders (7). Since none of the clinical 
findings in question were specific to MRONJ, AAOMS 
conducted a study based on clinical signs and symptoms for the 
staging of MRONJ cases for the first time in 2007 and made the 
last update in 2014 (16). The MRONJ stages and treatment 
options updated by the AAOMS are shown in Table I (17,18).

such as trabecular bone density change and bone sequestrum 
(25, 26). CT findings frequently seen in MRONJ include areas 
of osteosclerosis and osteolysis, irregularities and destructions 
at the borders of cortical bones, cortical bone perforation and 
sequestrum formation. The sequestrum, which is a typical 
finding for MRONJ, is mostly observed in the spongy trabecular 
bone, but can also be viewed in the cortical bone (27). The 
radiographic findings of the patient diagnosed with MRONJ on 
CT are shown in the Figure 2.

Figure 2. A 68-year-old male diagnosed with MRONJ with a history of lung 
cancer and developed bone metastasis. An axial CT image shows cancellous 
sequestra on both sides of the mandible with buccolingual cortical perforation 
�DUURZ���3HULRVWHDO� UHDFWLRQ� LV� DOVR�GHWHFWHG�RQ� WKH� ULJKW�SRVWHULRU�SDUW� RI� WKH�
buccal cortical bone (circle). MRONJ, medication-related osteonecrosis of the 
jaw (22).

Magnetic Resonance Imaging
It is shown that MRI is more successful in detecting early signs 
RI�VWDJH���0521-�WKDQ�&%&7�DQG�&7��,W�DOVR�DOORZV�LPDJLQJ�RI�
cervical lymphadenopathies such as submandibular and 
jugulodigastric lymph nodes accompanying MRONJ as soft 
tissues are better visualized on MRI (23). In a study, MRI was 
found to be able to detect early osteomyelitis of Stage 0 MRONJ 
ZKLFK�LV�QHJDWLYH�RQ�&7�������/LYLQJ�ERQH�LQ�VWDJH���0521-�
shows low intensity on T1-weighted images and high intensity 
on both T2-weighted images and short tau inversion recovery 
(STIR) images which indicate the existing inflammation (23, 
26, 28). When these bones become exposed or necrotic, the 
density becomes hypointense at T1, T2 and STIR (19, 23, 26, 
29). The necrotic bone periphery gives a high-intensity “+” 
image on T2 and T1 with contrast, similar to the MRONJ foci 
and sequestrum with a hyperintense edge. In a clinical study, 
early-stage MRONJ detection of 54% on panoramic radio-
graphs was shown to offer a higher sensitivity of 92% on MRI 
(30, 31). The MR images of a patient diagnosed with MRONJ as 
a result of zoledronic acid use are shown in Figure 3.

Functional Imaging
)XQFWLRQDO�LPDJLQJ�PHWKRGV�LPSOLFDWH�6LQJOH�3KRWRQ�(PLVVLRQ�
&RPSXWHG� 7RPRJUDSK\� �63(&7��� %RQH� 6FLQWLJUDSK\� DQG�
3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��ZKLFK�FDQ�GHWHFW�RVWHR-
blastic and osteoclastic activity before radiographically detected 
morphological changes in bone and hybrid systems 
�63(&7�&7��3(7��ZKLFK�WKHVH�LPDJLQJ�V\VWHPV�DUH�FRPELQHG�
with CT and imaging techniques such as Fluorescence Guided 
%RQH� 5HVHFWLRQ�9LVLEO\� (QKDQFHG� /HVLRQ� &RYHUDJH� �9(/-
scope) (33).

SPECT/CT
,Q� 63(&7�� WKH� GLVWULEXWLRQ� RI� UDGLRQXFOLGH� LV� YLHZHG� IURP�
multiple angles and in multiple two-dimensional images. A 
three-dimensional image is calculated from these datasets. 
63(&7�LPDJLQJ�WHFKQLTXH�FDQ�EH�XVHG�DV�D�K\EULG�63(&7�&7�
scanner in combination with anatomical imaging techniques. 
7HFKQHWLXP���P� PHWK\OHQH� GLSKRVSKRQDWH� ���7FP�0'3�� RU�
WHFKQHWLXP���� P�'3'� ���7FP�'3'�� DUH� FRQVWDQWO\� XVHG�
nuclides to detect bone infections and do not show any major 
difference in pathological bone changes. The positive scintigra-
phy findings observed in MRONJ in many studies are consistent 

with histological findings, which also supports its performance 
in the early diagnosis of MRONJ (34). However, images created 
by bone scintigraphy are two-dimensional and have low 
DQDWRPLFDO� UHVROXWLRQ�� %HFDXVH� RI� WKLV� QHJDWLYLW\�� LQ� WKH�
presence of osteonecrosis, the dimensions of the lesion can not 
be measured with high accuracy when compared with CT and 
MRI. Another deficit of this technique is the insufficiency to 
clearly distinguish between the inflammatory and malignant 
VWDJHV�RI�H[LVWLQJ�OHVLRQV�������7KH�63(&7�&7�LPDJLQJ�PHWKRG�
using Technetium is shown in the Figure 4.

Positron Emission Tomography/Computerized 
Tomography (PET/CT)
&RPSDUHG� WR� WKH� 63(&7� LPDJLQJ� PHWKRG�� WKH� 3(7� LPDJLQJ�
method provides images with higher contrast and resolution. 
7KH� 3(7�&7� K\EULG� V\VWHP� FRQVROLGDWHV� DQDWRPLFDO� LPDJLQJ�
DQG�IXQFWLRQDO�LPDJLQJ�DV�LQ�63(&7�&7�EHIRUH�DQG�FRPSDUHG�
ZLWK�3(7�LPDJLQJ��LQIHFWHG�ERQH�WLVVXH�FDQ�EH�H[SHFWHG�WR�VKRZ�
increased glucose metabolism, an increased uptake compared to 
necrotic areas. Therefore, it is used to visualize suspected 
necrotic areas where blood flow and hypermetabolism do not 
RFFXU��$EQRUPDO�PDQGLEXODU�GHYHORSPHQW�RQ�3(7�VFDQ� LV�QRW�
unequivocally indicative of MRONJ (36). 
Sodium Fluoride (NaF) is more sensitive to localize the site of 
osteoblastic activity than fluorodeoxyglucose (FDG). FDG acts 
as an analogue involved in glucose metabolism; it has high 
performance in detecting bone infection and determining 
MRONJ stages. Studies using this imaging system have shown 
that MRONJ cases contain both necrotic tissue and signs of 
LQIODPPDWLRQ��+RZHYHU��WKH�FRPPRQ�GLVDGYDQWDJH�RI�3(7�ZLWK�
other functional imaging methods is that inflammatory events 
with high metabolism and cancer types with increased metabo-
lism have a similar appearance (37). At this point, hybrid 
V\VWHPV� �63(&7�&7�� 3(7�&7�� FUHDWHG� E\� FRPELQLQJ� ERWK�
63(&7� DQG� 3(7� WHFKQLTXHV� ZLWK� ORZ� VSHFLILFLW\� ZLWK� &7�
images allows combining functional and metabolic activity with 
detailed radiological anatomical dimension (23, 33). The truth 
that the actual dimension of surgically resected MRONJ lesions 
were established with respect to the measurements carried out 
63(&7�&7� LPDJHV� LQ� VWXGLHV� FRQGXFWHG� RQ� WKLV� VXEMHFW� DOVR�
displays the benefits of hybrid systems (38).

VELscope
Fluorescence-guided bone resection is a definitively defined 
imaging modality in integration with surgery in MRONJ. 
According to this method, the patient takes 100 mg of doxycy-
cline twice a day for 10 days before surgery. Thus, living bone 
will have a doxycycline uptake and present a “greenish” light 
ZKHQ�LOOXPLQDWHG�E\�WKH�9(/VFRSH��7KH�IOXRUHVFHQFH�RI�OLYLQJ�
bone is displayed "under blue light of 400 to 460 nm" (39). 
There is no uptake in necrotic bone, so it does not show fluores-
FHQFH��3DXWNH�HW�DO��FRQFOXGHG�WKDW�EOHHGLQJ�RI�WKH�ERQH�GXULQJ�
resection was not correlated with any bone fluorescence signal 
������%RQH�KHPRUUKDJH��VXJJHVWLYH�RI�OLYLQJ�ERQH��PD\�RFFXU�LQ�
areas of cancellous bone, but no fluorescence (39). This 
technique may suggest a way to standardize the surgical proce-
dure (40).

Prevention of MRONJ
  The key to prevention of MRONJ is screening high-risk 
patients (eg, AAOMS stage 0) predisposed to the disease to 
detect it at an early stage to effectively prevent progression and 
occurrence (41). Therefore, prevention should come before 
WUHDWPHQW�� 3XEOLVKHG� VWXGLHV� KDYH� VKRZQ� WKDW� ORFDO� LQIHFWLRQ�
treatment and oral hygiene can reduce the risk of MRONJ (42). 
Multidisciplinary cooperations between oncologists and 
dentists and close follow-up play a critical role in the prevention 
and treatment of MRONJ. More attention should be paid to oral 
hygiene and periodontal health in all stages of MRONJ (43). 
Maintaining proper oral hygiene and using antibacterial mouth-
washes may help delay the MRONJ progression (41).

Cancer patients who will receive bone marrow treatment in 
non-emergency circumstances should be examined in terms of 
oral care before starting treatment and ensure that necessary 
dental procedures are performed. Oncologists should inform 
patients about the significance of oral care before treatment and 
patients should be examined by a dentist to eliminate risks as 
much as possible. For recently diagnosed MRONJ patients, it 
can be determined whether bone marrow treatment should be 
continued or interrupted by determining the development of 
subsequent treatment plans (23, 33).
Treatments for dentists should be logical with a follow-up 
system that provides follow-up examinations. Modifiable risk 
factors should be assessed for patients before cancer treatment 
and preliminary treatments such as extraction, conservative 
dental and periodontal treatment, adjustment of prostheses if 
necessary and finally the necessity of a lifetime daily oral care 
commitment and encouraging reduction of risk factors (such as 
smoking and uncontrolled diabetes) training should be provided 
(44). Controllable risk factors should be minimized. During the 
treatment, sixth-month follow-ups should be strictly followed 
and if symptoms recur, a doctor should be consulted at any time. 
It is recommended that the dentist complete the oral examina-
tion, evaluate the condition of the soft and hard tissues in the 
oral cavity, continue oral education and control risk factors. The 
patient should be followed for 8 weeks and the outcome evaluat-
ed by the dentist (45).

Drug Holiday
Many researchers recommend stop taking medication before 
tooth extraction or other invasive procedures. There is insuffi-
cient information and resources to refute whether drug holiday 
is beneficial in patients taking antiresorptive drugs for osteopo-
rosis. However, the AAOMS committee reviewed the modified 
drug vacation approach described by Damm and Jones for 
patients at risk and found it appropriate for patients using drugs 
for a long time (> four years) (46). Information on discontinua-
tion of IV bisphosphonate therapy before surgical procedures in 
cancer patients is insufficient. However, if MRONJ develops, 
the doctor may decide to discontinue drug therapy until soft 
tissue healing is complete, depending on the disease condition. 
There is no information to support or refute the issue of discon-
tinuing antiangiogenic drug treatment to prevent or treat 
MRONJ, and research on this issue is ongoing (46).

MRONJ Treatment
There is no defined gold standard treatment in the literature and 
MRONJ is often very difficult to treat (23, 47, 48). Treatment 
strategies are mainly focused on minimizing the progression or 
formation of bone necrosis, eliminating pain, controlling 
infection and optimizing the patient's quality of life (16, 23, 47, 
48). The AAOMS recommends stage-based treatment planning 
in patients with MRONJ (Table I). No treatment is recommend-
ed other than educating the patients about what MRONJ is, 
necessary precautions to prevent it, and oral hygiene for patients 
in the risk group, (49). In cases where a mobile sequestrant 
develops, it should be taken regardless of the stage (16).
Medication is the primary way currently existing in the early 
stages of MRONJ. Considering the AAOMS' report in 2014, 
Stage 0 and 1 MRONJ patients may take advantage of medical 

treatments such as antimicrobials and systematic antibiotics 
(16). It can also be administered as adjuvant treatment in Stages 
2 and 3 when evidence of infection emerges. Even in advanced 
stages requiring surgical treatment despite these recommenda-
tions, conservative medical treatment may prevail, and if the 
patient does not want to have surgery or the general situation of 
the patient does not empower surgery, conservative treatment 
may be a good alternative (50).
The antibiotics most commonly used for systematic drug 
therapy in MRONJ appear to be metronidazole, amoxicillin, 
penicillin, amoxicillin/clavulanate or a combination (51). In 
case of local antimicrobial use for the management of MRONJ, 
the first choice that should come to mind is chlorhexidine. 
Although the efficacy and extent of the application has not been 
fully determined, conservative treatment is a reliable method 
that can be applied at first and remains the most constantly tried 
method in the MRONJ treatment (51).

Although the AAOMS primarily recommends conservative 
treatment, Ristow et al. stated that the success rate was 20% in 
cases in which conservative treatment was preferred, while the 
success rate was over 85% in cases that underwent surgical 
treatment (52). This shows that, except for third-degree cases or 
well-defined sequestration, when non-operative treatment fails, 
operative treatment, which is a more cautious approach, should 
be considered. For successful surgical treatment, reducing the 
bacterial load with conservative methods before the operation, 
completely removing the necrotic bone during the surgery, 
removing the teeth in the necrosis area and correcting the sharp 
bone edges, tension-free primary closure of the wound area with 
a mucoperiosteal flap, laser that increases the success of surgery 
by disinfecting the bone, ozone, long-term antibiotic use are 
UHFRPPHQGHG�� 'XULQJ� VXUJHU\�� WKH� 9(/VFRSH� WHFKQLTXH� FDQ�
also be used to distinguish between vital and necrotic bone (53).
Although it has proven to be effective, some disadvantages have 
been reported in surgical treatment, such as worsening of symp-
toms after treatment, pathological fractures and loss of jaw 
segments. Surgical treatment has not yet been proven to treat 
patients in the early stages but it is a necessary modality for the 
treatment of more advanced MRONJ (54).
In addition to the treatment methods recommended by the 
AAOMS, there are research results showing that some auxiliary 
regenerative treatments also positively affect the recovery in 
MRONJ patients. Regenerative treatment choices in the 
treatment of MRONJ include low-dose laser therapy, surgical 
debridement with laser, surgical debridement under the 
guidance of fluorescent staining method, use of platelet concen-
trates, ozone and hyperbaric oxygen therapy, use of pentoxifyl-
line, alpha-tocopherol, parathormone or stem cell transplanta-
tion into the lesion (23, 55). 
  Ozone therapy induces endogenous antioxidant systems and 
breaks the xanthine/xanthine oxidase enzyme pathway required 
for oxidation. It has been reported that ozone therapy increases 
blood circulation, erythrocyte count and hemoglobin amount, 
activates the mononuclear phagocytic system, contributes 
positively to the healing of bone defects and has antibacterial 
effects (56). Ozone treatment has also been reported to stimulate 
cell proliferation and soft tissue healing in stage 1 and 2 
MRONJ (57). 

$OWKRXJK� WKH� UHVXOWV�RI�K\SHUEDULF�R[\JHQ� �+%2��DUH�FRQWUR-
versial, it is used in the MRONJ treatment less frequently. Some 
UHVHDUFKHUV�KDYH� UHSRUWHG� WKDW�+%2�HQKDQFHV�ZRXQG�KHDOLQJ��
reduces edema and swelling, stimulates stem cell mobilization 
and reduces the suppression of bone regeneration caused by 
bisphosphonates (57, 58).
///7� �/RZ�OHYHO� ODVHU� WKHUDS\�� KDV� SRVLWLYH� HIIHFWV� VXFK� DV�
reducing pain, increasing wound healing and facilitating nerve 
UHJHQHUDWLRQ�� ,W�KDV�EHHQ�VWDWHG� LQ�GLIIHUHQW�VWXGLHV� WKDW�///7�
has been used on the basis of its biostimulant effect in MRONJ 
lesions (57, 59).
3HQWR[LI\OOLQH� DQG� Į�WRFRSKHURO� KDYH� EHHQ� UHSRUWHG� WR� KHOS�
antimicrobial treatment in the early stages of MRONJ and a 
74% reduction was found in the bone exposure area and symp-
WRPV�LQ�FDVHV�ZKHUH�WKH\�ZHUH�XVHG�������3HQWR[LI\OOLQH��ZKLFK�
is a purine-derived peripheral vasodilator substance, improves 
the decreased flexibility of erythrocytes, helps to increase the 
oxygen saturation of the tissues by decreasing the blood viscosi-
ty and increasing the flow feature, thus the microcirculation of 
the blood. In addition, it inhibits fibroblasts, increases collage-
nase activity and decreases the proinflammatory cytokines such 
DV� LQWHUOHXNLQ���� �,/����� DQG� WXPRU� QHFURVLV� IDFWRU� DOSKD�
�71)�Į�������
3KRWR�ELR�PRGXODWLRQ��3%0���EHVLGHV�LWV�DQDOJHVLF�DQG�DQWL�LQ-
flammatory effects, also an accelerator of tissue healing and 
UHSDLU�������&\WRFKURPH�&�R[LGDVH�LV�VWLPXODWHG�GXULQJ�3%0��
resulting in increased cell proliferation, migration, differentia-
WLRQ��DQG�PHWDEROLF�DFWLYLW\�������6LQFH�3%0�HQKDQFHV�ZRXQG�
healing and modulates cell metabolism, it is considered a 
complementary therapy in MRONJ (62).
Another agent used in MRONJ is teriparatide. Teriparatide 
promotes the formation of healthy bone to replace necrotic bone 
by activating bone remodeling and increasing bone formation. 
There is also a view that teriparatide exerts its effect by 
suppressing sclerostin production and activating WNT signaling 
(63). Teriparatide has an osteoanabolic effect and has been 
found to encourage bone growth and healing in chronic 
periodontitis (64).
Mesenchymal stem cells (MSC) are well known for their ability 
to differentiate into tissue-forming cells for instance osteoblasts, 
chondrocytes and adipocytes. Due to their capacity to differenti-
ate into osteoblasts and their immunomodulatory properties, 
MSCs can be used as graft material for areas of osteonecrosis 
(65). The efficacy of the MSC graft is related to its ability to 
LQFUHDVH�7*)�ȕ���,/����DQG�UHJXODWRU\�7�FHOOV��&'��������DQG�
UHGXFH�,/����,/����DQG�&�UHDFWLYH�SURWHLQV�������7KH�OLPLWDWLRQ�
of MSC in the treatment of MRONJ is that it is not fully known 
if the primary mechanism of MSC is due to osteoblast differen-
tiation or bone regeneration associated with immunomodulatory 
properties or both. In addition, MSC treatment has some 
detriments such as the need for additional equipment and an 
uncomfortable procedure. Finally, similar to other treatment 
modalities using grafts, MSC is difficult to implement as a 
single modality in the MRONJ treatment. Instead, it appears to 
be an adjunctive method that requires surgical treatment. 
Despite these limitations, MSC is taken into account as one of 
the most encouraging treatment modalities in combination with 
teriparatide due to its regenerative potential (65).

DISCUSSION
A comprehensive medical history and physical examination, 
along with effective radiological examinations are immensely 
important in the MRONJ diagnosis and planning while consid-
ering not only the presence of necrotic bone, but also other 
clinical signs and conventional-advanced imaging. It should be 
remembered that some cases of MRONJ may occur sponta-
neously, especially in the early stages, without the dental-peri-
odontal diseases or any association with invasive dental proce-
dures and it should be noted that pain may not always be present 
(67). The most common pathology observed in MRONJ is the 
emergence of non-epithelial bone, decreased number of osteo-
cytes, more empty lacunae with increasing amounts of necrotic 
bone, demineralized extracellular bone matrix, denudation of 
bone and osteonecrosis (68).
Even though no general consensus exists on optimal treatment 
methods, it is noteworthy that all treatment strategies applied in 
practice are well-known anti-infective strategies. Conservative 
therapy usually comprises the use of anti-infective and oral 
disinfectants and long-term antibiotic therapy with temporary or 
even permanent cessation of antiresorptive drug therapy. 
Although this treatment does not usually lead to exact mucosal 
healing, it can lead to symptomatic relief as it can alleviate the 
signs of infection. It may also lead to downstaging of the disease 
(eg, stage 2 to 1) through reduced pain, swelling, and pus exuda-
tion (69). Surgical therapy takes place with antibiotic therapy, 
complete removal of necrotic bone fragments, softening of 
sharp-edged bones and plastic wound closure. The major intent 
in all these methods is to directly address the infection, remove 
necrotic and infected bone fragments and protect the surround-
ing bone from reinfection (70).

CONCLUSION
As a result, even though there is no concurrence on the preferred  
treatment methods, researchers agree that the most important 
trump card in the control of MRONJ is to prohibit the develop-
ment and to detect it with advanced radiologic examinations at 
an early stage.

Table I: Stages and Clinical findings and  treatments of MRONJ (17, 18).



ABSTRACT
Medication Related Osteonecrosis of Jaw (MRONJ) is a persistent and rare pathology that devel-
ops with progressive bone destruction and bone necrosis as a result of impaired blood supply in 
the mandible and maxilla. The key point to the prevention and treatment of MRONJ is screening 
high-risk patients predisposed to the disease to detect it at an early stage to effectively prevent the 
risk of progression and occurrence. Although no exposed bone is seen in clinical examination, 
osteonecrosis can be diagnosed early by radiographic examination. Therefore, advanced imaging 
techniques are important in the early diagnosis of MRONJ. There is no defined gold standard 
treatment in the literature and the treatment of MRONJ is often very difficult. Treatment strategies 
are mainly focused on minimizing the progression or formation of bone necrosis, eliminating pain, 
controlling infection and optimizing the patient's quality of life. American Association of Oral and 
Maxillofacial Surgeons (AAOMS) recommends stage-based treatment planning in MRONJ 
patients. In addition to the treatment methods recommended by the AAOMS, there are research 
showing that some adjuvant treatments have a positive effect on recovery in MRONJ patients. For 
example, the use of platelet-rich plasma/fibrin in addition to surgical treatment increasing the 
success of surgery is one of them. Alternative treatment options are low-level laser therapy, 
surgical debridement with laser, surgical debridement under the guidance of fluorescent staining 
method, use of platelet concentrates, ozone and hyperbaric oxygen therapy, pentoxifylline, 
alpha-tocopherol, photo-bio modulation, use of parathormone or stem cell transplantation into the 
lesion. In this review, we aimed to update the knowledge, attitudes and behaviors of dentists about 
MRONJ and to shape the approach to MRONJ with the guidance of current literature.
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Medication-related osteonecrosis of the jaw, Diagnosis, Treatment
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KDVWDQÕQ� \DúDP� NDOLWHVLQL� RSWLPL]H� HWPH\H� RGDNODQPÕúWÕU��$PHULNDQ� 2UDO� YH�0DNVLOORIDVL\DO�

MRONJ Radiology
In patients with bisphosphonate therapy and clinically exposed 
bone, there is usually no difficulty in diagnosing MRONJ. 
However, it is known that 30% of MRONJ cases occur without 
bone exposure. At this point, radiographic evaluation may take 
a role in the early diagnosis of stage 0 MRONJ (19).
  In order to diagnose MRONJ, a careful radiological examina-
tion is required along with the clinical examination. Although 
no exposed bone is clinically seen, osteonecrosis can be detect-
ed at an early stage through radiographic examination (20). 
Although there is no imaging method approved as the gold 
standard in the detection of radiological findings of MRONJ, 
anatomical and functional imaging methods are used (21).

Anatomical Imaging
Computed tomography (CT), panoramic radiographs, magnetic 
resonance imaging (MRI) and cone-beam computed tomogra-
SK\��&%&7��DUH�DPRQJVW�WKH�DQDWRPLFDO�LPDJLQJ�PHWKRGV������

Panoramic Radiography
In daily routine, clinical examination and radiographic evalua-
tion are the minimum procedures to detect lesions and provide 
data for follow-up appointment. Especially in stage 0 MRONJ 
cases, early diagnosis can be made by radiographic evaluation 
and it will also prevent the progression of the cases to more 
advanced stages (22). A case of MRONJ detected at an early 
stage is shown in Figure 1.

In panoramic and periapical radiography, which are often used 
routinely, increased trabecular density, non-healing of 
extraction sockets, sequestra formation with radiopaque areas 
around the necrotic bone, thickening of the lamina dura, cortical 
border of the mandibular canal and maxillary sinus floor, 
enlargement of the periodontal ligament space, periosteal 
reaction and the appearance of a pathological fracture raises 
suspicion as a sign of osteonecrosis (23).
 In the early stages of MRONJ, conventional two-dimensional 
(2D) radiography techniques may be insufficient. When lesions 
are smaller than one cm, they may appear normal on panoramic 
radiographs. 2D imaging techniques may be inadequate because 
of their lower ability to distinguish the sequestrum from healthy 
bones and changes in the image can only be seen when 
~30-50% of bone density is lost. Due to such inadequacies, 
three-dimensional (3D) imaging methods such as MRI and CT 
are used in suspicious cases (24, 25).

Computed Tomography
Early diagnosis of osteonecrosis lesions can be achieved by 
evaluating the cancellous and cortical structure of the jaw 
bones, the entity of periosteal bone reaction and sequestrum, 
and the tissue integrity of adjacent structures with computerized 
tomography (25). Computed tomography can best determine the 
dimension of the lesion as it can show a larger area than the 
clinically observed bone exposure (26, 27). CT is superior in 
detecting signs of MRONJ compared to traditional methods 

&HUUDKL�'HUQH÷L��$$206���0521-�KDVWDODUÕQGD�HYUH\H�ED÷OÕ�
WHGDYL�X\JXODPDVÕQÕ�|QHUPHNWHGLU��$$206
XQ�|QHUGL÷L�WHGDYL�
\|QWHPOHULQH�HN�RODUDN�ED]Õ�\DUGÕPFÕ�WHGDYLOHULQ�GH�L\LOHúPH\L�
ROXPOX�HWNLOHGL÷LQH�GDLU�DUDúWÕUPDODU�PHYFXWWXU��%X�GHUOHPHQLQ�
DPDFÕ�� GLú� KHNLPOHULQLQ� 0521-� NRQXVXQGD� ELOJL�� WXWXP� YH�
GDYUDQÕúODUÕQÕQ�J�QFHOOHQPHVL�YH�0521-¶D�\DNODúÕPÕQ�J�QFHO�
OLWHUDW�U�UHKEHUOL÷LQGH�úHNLOOHQGLULOPHVLGLU�

Anahtar Kelimeler: 
øODFD�ED÷OÕ�oHQH�NHPL÷L�RVWHRQHNUR]X��7HúKLV��7HGDYL

INTRODUCTION
%LVSKRVSKRQDWHV��%3��DUH�WKH�PDLQ�FODVV�RI�GUXJV�XVHG�IRU�WKH�
bone diseases and are stable analogs of inorganic pyrophosphate 
�33L��WKDW�ELQG�WR�K\GUR[\DSDWLWH�FU\VWDOV�DW�DFWLYH�ERQH�UHPRG-
HOLQJ�VLWHV� �����%LVSKRVSKRQDWHV�DFW�E\� LQWHUIHULQJ�ZLWK�RVWHR-
clast-mediated bone resorption and disrupting intracellular 
signaling, therefore they are considered one of the most valid 
antiresorptive drugs. Since their discovery in the 1960s, they 
have been widely used in patients with various pathologies 
affecting bone tissue (such as osteoporosis and similar diseases) 
(1). Despite the benefits of bisphosphonates in bone metastasis 
and osteoporosis treatment, they also have side effects (2). The 
most important of these side effects is osteonecrosis of the jaw, 
which develops with progressive bone destruction and bone 
necrosis as a result of impaired blood supply caused by bisphos-
phonate group drugs (3).  It was firstly reported by Marx et al. in 
2003 that jaw bone necrosis may occur in patients using 
bisphosphonate group drugs (4). In the following years, it has 
EHHQ� VHHQ� WKDW� GUXJV� VXFK� DV� GHQRVXPDE� �5$1./� LQKLELWRU���
bevacizumab (monoclonal antibody; VEGF-A inhibitor, 
avascular growth factor), sunitinib (tyrosine kinase inhibitor) 
DQG� WHPVLUROLPXV� �VSHFLILF�P725�LQKLELWRU�� WRJHWKHU�ZLWK�%3�
may also cause jaw osteonecrosis (5, 6). The American Associa-
tion of Oral and Maxillofacial Surgeons (AAOMS) updated the 
definition of bisphosphonate-related osteonecrosis of the jaw 
�%521-��LQ������DQG�UHSRUWHG�LW�DV�PHGLFDWLRQ�UHODWHG�RVWHRQH-
crosis of the jaw (MRONJ) since drugs other than bisphospho-
nates can induce this condition (7, 8).

  As more and more antiresorptive and antiangiogenic drugs are 
being developed, these newer drugs appear to increase the 
incidence of MRONJ. In addition, studies have shown that the 
risk of osteonecrosis is less when these drugs are used alone, 
and likehood of MRONJ increases when they are used in combi-
nation with other drugs such as corticosteroids (9). According to 
the definition made by AAOMS in 2014, MRONJ is “in patients 
who have received or are receiving antiresorptive or antiangio-
genic therapy before and do not have a history of radiotherapy 
and metastasis to the jaw area; jawbone necrosis characterized 
by exposed bone that persists for more than eight weeks in the 
maxillofacial region and can be observed through open 
exposure or intraoral or extraoral fistula” (7). 
In this review, we aimed to update the knowledge, attitudes and 
behaviors of dentists about MRONJ and to shape the approach 
to MRONJ with the guidance of current literature.

Risk Factors for MRONJ
  The risk factors for MRONJ can be considered as drug-related, 
ORFDO��V\VWHPLF��GHPRJUDSKLF�DQG�JHQHWLF�IDFWRUV�������3RRU�RUDO�
hygiene, inflammatory diseases such as apical periodontitis, 
gingival abscess, and periodontal problems are known as local 
factors that facilitate the development of MRONJ (11). 
  Many researchers have previously stated that the risk of 
MRONJ development increases after invasive dental treatments 
involving bone (tooth extraction, dental implant, apical or 
periodontal surgery) (12). However, it should not be forgotten 
that MRONJ may develop spontaneously. In addition, poorly 
fitting prostheses and excessive occlusal forces are also local 
risk factors for MRONJ (12). It is known that nitrogen-contain-
LQJ� ELVSKRVSKRQDWHV� �$OHQGURQDWH�� 3DPLGURQDWH�� =ROHGURQDWH��
etc.) cause a higher rate of MRONJ formation, especially when 
used intravenously, compared to non-nitrogen bisphosphonates 
(Etidronate, Tiludronate, Clodronate, etc.) (13). In patients with 
malignant conditions, bisphosphonates have a higher risk of 
MRONJ than osteoporosis (11). The time of administration, 
dose, and potency of the drug are also potential factors in the 
MRONJ development (13). The possibility of MRONJ develop-
ment increases in systemic factors that increase comorbidity 
such as hypocalcemia, rheumatoid arthritis, renal dialysis, 
anemia, hypoparathyroidism, vitamin D deficiency, osteomala-
FLD�� GLDEHWHV�� DQG� 3DJHW
V� GLVHDVH� DFFRPSDQ\LQJ� WKH� SDWLHQW
V�
primary disease (14).
  There are studies showing that some congenital factors for 
H[DPSOH� VLQJOH� QXFOHRWLGH� SRO\PRUSKLVP� LQ� 003��� DQG�
F\WRFKURPH�3�����&�JHQHV�DQG�YDULDWLRQV�LQ�WKH�$&(�JHQH�PD\�
be effective in the MRONJ development (15).
  Many researchers have stated that demographic factors like 
lifestyle, smoking, obesity and alcohol use are also risk factors 
for MRONJ (12).

Clinical Findings and Stages of MRONJ
��3UHVHQFH�RI�H[SRVHG�ERQH��������RI�FDVHV��LV�WKH�PRVW�VLJQLIL-
cant clinical finding of MRONJ, in addition to local abscesses 
and soft tissue swelling, infection symptoms such as suppura-
tion and intraoral/extraoal fistula formation can often be 
observed in clinical findings. If a superinfection develops in the 
necrotic tissue, the patient may experience severe pain, but pain 
is not a finding in every case. The possibility of osteoradione-
crosis should also be taken into account in patients with an 
H[SRVHG�ERQH�ZKR�XVH�%3�DQG�UHFHLYH�MDZ�UDGLDWLRQ����������
  The clinical findings of MRONJ can be confused with many 
diseases and conditions, so its differential diagnosis should be 
made carefully. Differential diagnosis for MRONJ include 
many diseases such as sinusitis, atypical neuralgia, myofascial 
pain, odontalgia, dental caries, periapical pathologies, fibroos-
seous lesions, alveolar osteitis, periodontal diseases, chronic 
sclerosing osteomyelitis, sarcomas, neoplastic processes of jaws 
or temporomandibular disorders (7). Since none of the clinical 
findings in question were specific to MRONJ, AAOMS 
conducted a study based on clinical signs and symptoms for the 
staging of MRONJ cases for the first time in 2007 and made the 
last update in 2014 (16). The MRONJ stages and treatment 
options updated by the AAOMS are shown in Table I (17,18).
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such as trabecular bone density change and bone sequestrum 
(25, 26). CT findings frequently seen in MRONJ include areas 
of osteosclerosis and osteolysis, irregularities and destructions 
at the borders of cortical bones, cortical bone perforation and 
sequestrum formation. The sequestrum, which is a typical 
finding for MRONJ, is mostly observed in the spongy trabecular 
bone, but can also be viewed in the cortical bone (27). The 
radiographic findings of the patient diagnosed with MRONJ on 
CT are shown in the Figure 2.

Figure 2. A 68-year-old male diagnosed with MRONJ with a history of lung 
cancer and developed bone metastasis. An axial CT image shows cancellous 
sequestra on both sides of the mandible with buccolingual cortical perforation 
�DUURZ���3HULRVWHDO� UHDFWLRQ� LV� DOVR�GHWHFWHG�RQ� WKH� ULJKW�SRVWHULRU�SDUW� RI� WKH�
buccal cortical bone (circle). MRONJ, medication-related osteonecrosis of the 
jaw (22).

Magnetic Resonance Imaging
It is shown that MRI is more successful in detecting early signs 
RI�VWDJH���0521-�WKDQ�&%&7�DQG�&7��,W�DOVR�DOORZV�LPDJLQJ�RI�
cervical lymphadenopathies such as submandibular and 
jugulodigastric lymph nodes accompanying MRONJ as soft 
tissues are better visualized on MRI (23). In a study, MRI was 
found to be able to detect early osteomyelitis of Stage 0 MRONJ 
ZKLFK�LV�QHJDWLYH�RQ�&7�������/LYLQJ�ERQH�LQ�VWDJH���0521-�
shows low intensity on T1-weighted images and high intensity 
on both T2-weighted images and short tau inversion recovery 
(STIR) images which indicate the existing inflammation (23, 
26, 28). When these bones become exposed or necrotic, the 
density becomes hypointense at T1, T2 and STIR (19, 23, 26, 
29). The necrotic bone periphery gives a high-intensity “+” 
image on T2 and T1 with contrast, similar to the MRONJ foci 
and sequestrum with a hyperintense edge. In a clinical study, 
early-stage MRONJ detection of 54% on panoramic radio-
graphs was shown to offer a higher sensitivity of 92% on MRI 
(30, 31). The MR images of a patient diagnosed with MRONJ as 
a result of zoledronic acid use are shown in Figure 3.

Functional Imaging
)XQFWLRQDO�LPDJLQJ�PHWKRGV�LPSOLFDWH�6LQJOH�3KRWRQ�(PLVVLRQ�
&RPSXWHG� 7RPRJUDSK\� �63(&7��� %RQH� 6FLQWLJUDSK\� DQG�
3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��ZKLFK�FDQ�GHWHFW�RVWHR-
blastic and osteoclastic activity before radiographically detected 
morphological changes in bone and hybrid systems 
�63(&7�&7��3(7��ZKLFK�WKHVH�LPDJLQJ�V\VWHPV�DUH�FRPELQHG�
with CT and imaging techniques such as Fluorescence Guided 
%RQH� 5HVHFWLRQ�9LVLEO\� (QKDQFHG� /HVLRQ� &RYHUDJH� �9(/-
scope) (33).

SPECT/CT
,Q� 63(&7�� WKH� GLVWULEXWLRQ� RI� UDGLRQXFOLGH� LV� YLHZHG� IURP�
multiple angles and in multiple two-dimensional images. A 
three-dimensional image is calculated from these datasets. 
63(&7�LPDJLQJ�WHFKQLTXH�FDQ�EH�XVHG�DV�D�K\EULG�63(&7�&7�
scanner in combination with anatomical imaging techniques. 
7HFKQHWLXP���P� PHWK\OHQH� GLSKRVSKRQDWH� ���7FP�0'3�� RU�
WHFKQHWLXP���� P�'3'� ���7FP�'3'�� DUH� FRQVWDQWO\� XVHG�
nuclides to detect bone infections and do not show any major 
difference in pathological bone changes. The positive scintigra-
phy findings observed in MRONJ in many studies are consistent 

with histological findings, which also supports its performance 
in the early diagnosis of MRONJ (34). However, images created 
by bone scintigraphy are two-dimensional and have low 
DQDWRPLFDO� UHVROXWLRQ�� %HFDXVH� RI� WKLV� QHJDWLYLW\�� LQ� WKH�
presence of osteonecrosis, the dimensions of the lesion can not 
be measured with high accuracy when compared with CT and 
MRI. Another deficit of this technique is the insufficiency to 
clearly distinguish between the inflammatory and malignant 
VWDJHV�RI�H[LVWLQJ�OHVLRQV�������7KH�63(&7�&7�LPDJLQJ�PHWKRG�
using Technetium is shown in the Figure 4.

Positron Emission Tomography/Computerized 
Tomography (PET/CT)
&RPSDUHG� WR� WKH� 63(&7� LPDJLQJ� PHWKRG�� WKH� 3(7� LPDJLQJ�
method provides images with higher contrast and resolution. 
7KH� 3(7�&7� K\EULG� V\VWHP� FRQVROLGDWHV� DQDWRPLFDO� LPDJLQJ�
DQG�IXQFWLRQDO�LPDJLQJ�DV�LQ�63(&7�&7�EHIRUH�DQG�FRPSDUHG�
ZLWK�3(7�LPDJLQJ��LQIHFWHG�ERQH�WLVVXH�FDQ�EH�H[SHFWHG�WR�VKRZ�
increased glucose metabolism, an increased uptake compared to 
necrotic areas. Therefore, it is used to visualize suspected 
necrotic areas where blood flow and hypermetabolism do not 
RFFXU��$EQRUPDO�PDQGLEXODU�GHYHORSPHQW�RQ�3(7�VFDQ� LV�QRW�
unequivocally indicative of MRONJ (36). 
Sodium Fluoride (NaF) is more sensitive to localize the site of 
osteoblastic activity than fluorodeoxyglucose (FDG). FDG acts 
as an analogue involved in glucose metabolism; it has high 
performance in detecting bone infection and determining 
MRONJ stages. Studies using this imaging system have shown 
that MRONJ cases contain both necrotic tissue and signs of 
LQIODPPDWLRQ��+RZHYHU��WKH�FRPPRQ�GLVDGYDQWDJH�RI�3(7�ZLWK�
other functional imaging methods is that inflammatory events 
with high metabolism and cancer types with increased metabo-
lism have a similar appearance (37). At this point, hybrid 
V\VWHPV� �63(&7�&7�� 3(7�&7�� FUHDWHG� E\� FRPELQLQJ� ERWK�
63(&7� DQG� 3(7� WHFKQLTXHV� ZLWK� ORZ� VSHFLILFLW\� ZLWK� &7�
images allows combining functional and metabolic activity with 
detailed radiological anatomical dimension (23, 33). The truth 
that the actual dimension of surgically resected MRONJ lesions 
were established with respect to the measurements carried out 
63(&7�&7� LPDJHV� LQ� VWXGLHV� FRQGXFWHG� RQ� WKLV� VXEMHFW� DOVR�
displays the benefits of hybrid systems (38).

VELscope
Fluorescence-guided bone resection is a definitively defined 
imaging modality in integration with surgery in MRONJ. 
According to this method, the patient takes 100 mg of doxycy-
cline twice a day for 10 days before surgery. Thus, living bone 
will have a doxycycline uptake and present a “greenish” light 
ZKHQ�LOOXPLQDWHG�E\�WKH�9(/VFRSH��7KH�IOXRUHVFHQFH�RI�OLYLQJ�
bone is displayed "under blue light of 400 to 460 nm" (39). 
There is no uptake in necrotic bone, so it does not show fluores-
FHQFH��3DXWNH�HW�DO��FRQFOXGHG�WKDW�EOHHGLQJ�RI�WKH�ERQH�GXULQJ�
resection was not correlated with any bone fluorescence signal 
������%RQH�KHPRUUKDJH��VXJJHVWLYH�RI�OLYLQJ�ERQH��PD\�RFFXU�LQ�
areas of cancellous bone, but no fluorescence (39). This 
technique may suggest a way to standardize the surgical proce-
dure (40).

Prevention of MRONJ
  The key to prevention of MRONJ is screening high-risk 
patients (eg, AAOMS stage 0) predisposed to the disease to 
detect it at an early stage to effectively prevent progression and 
occurrence (41). Therefore, prevention should come before 
WUHDWPHQW�� 3XEOLVKHG� VWXGLHV� KDYH� VKRZQ� WKDW� ORFDO� LQIHFWLRQ�
treatment and oral hygiene can reduce the risk of MRONJ (42). 
Multidisciplinary cooperations between oncologists and 
dentists and close follow-up play a critical role in the prevention 
and treatment of MRONJ. More attention should be paid to oral 
hygiene and periodontal health in all stages of MRONJ (43). 
Maintaining proper oral hygiene and using antibacterial mouth-
washes may help delay the MRONJ progression (41).

Cancer patients who will receive bone marrow treatment in 
non-emergency circumstances should be examined in terms of 
oral care before starting treatment and ensure that necessary 
dental procedures are performed. Oncologists should inform 
patients about the significance of oral care before treatment and 
patients should be examined by a dentist to eliminate risks as 
much as possible. For recently diagnosed MRONJ patients, it 
can be determined whether bone marrow treatment should be 
continued or interrupted by determining the development of 
subsequent treatment plans (23, 33).
Treatments for dentists should be logical with a follow-up 
system that provides follow-up examinations. Modifiable risk 
factors should be assessed for patients before cancer treatment 
and preliminary treatments such as extraction, conservative 
dental and periodontal treatment, adjustment of prostheses if 
necessary and finally the necessity of a lifetime daily oral care 
commitment and encouraging reduction of risk factors (such as 
smoking and uncontrolled diabetes) training should be provided 
(44). Controllable risk factors should be minimized. During the 
treatment, sixth-month follow-ups should be strictly followed 
and if symptoms recur, a doctor should be consulted at any time. 
It is recommended that the dentist complete the oral examina-
tion, evaluate the condition of the soft and hard tissues in the 
oral cavity, continue oral education and control risk factors. The 
patient should be followed for 8 weeks and the outcome evaluat-
ed by the dentist (45).

Drug Holiday
Many researchers recommend stop taking medication before 
tooth extraction or other invasive procedures. There is insuffi-
cient information and resources to refute whether drug holiday 
is beneficial in patients taking antiresorptive drugs for osteopo-
rosis. However, the AAOMS committee reviewed the modified 
drug vacation approach described by Damm and Jones for 
patients at risk and found it appropriate for patients using drugs 
for a long time (> four years) (46). Information on discontinua-
tion of IV bisphosphonate therapy before surgical procedures in 
cancer patients is insufficient. However, if MRONJ develops, 
the doctor may decide to discontinue drug therapy until soft 
tissue healing is complete, depending on the disease condition. 
There is no information to support or refute the issue of discon-
tinuing antiangiogenic drug treatment to prevent or treat 
MRONJ, and research on this issue is ongoing (46).

MRONJ Treatment
There is no defined gold standard treatment in the literature and 
MRONJ is often very difficult to treat (23, 47, 48). Treatment 
strategies are mainly focused on minimizing the progression or 
formation of bone necrosis, eliminating pain, controlling 
infection and optimizing the patient's quality of life (16, 23, 47, 
48). The AAOMS recommends stage-based treatment planning 
in patients with MRONJ (Table I). No treatment is recommend-
ed other than educating the patients about what MRONJ is, 
necessary precautions to prevent it, and oral hygiene for patients 
in the risk group, (49). In cases where a mobile sequestrant 
develops, it should be taken regardless of the stage (16).
Medication is the primary way currently existing in the early 
stages of MRONJ. Considering the AAOMS' report in 2014, 
Stage 0 and 1 MRONJ patients may take advantage of medical 

treatments such as antimicrobials and systematic antibiotics 
(16). It can also be administered as adjuvant treatment in Stages 
2 and 3 when evidence of infection emerges. Even in advanced 
stages requiring surgical treatment despite these recommenda-
tions, conservative medical treatment may prevail, and if the 
patient does not want to have surgery or the general situation of 
the patient does not empower surgery, conservative treatment 
may be a good alternative (50).
The antibiotics most commonly used for systematic drug 
therapy in MRONJ appear to be metronidazole, amoxicillin, 
penicillin, amoxicillin/clavulanate or a combination (51). In 
case of local antimicrobial use for the management of MRONJ, 
the first choice that should come to mind is chlorhexidine. 
Although the efficacy and extent of the application has not been 
fully determined, conservative treatment is a reliable method 
that can be applied at first and remains the most constantly tried 
method in the MRONJ treatment (51).

Although the AAOMS primarily recommends conservative 
treatment, Ristow et al. stated that the success rate was 20% in 
cases in which conservative treatment was preferred, while the 
success rate was over 85% in cases that underwent surgical 
treatment (52). This shows that, except for third-degree cases or 
well-defined sequestration, when non-operative treatment fails, 
operative treatment, which is a more cautious approach, should 
be considered. For successful surgical treatment, reducing the 
bacterial load with conservative methods before the operation, 
completely removing the necrotic bone during the surgery, 
removing the teeth in the necrosis area and correcting the sharp 
bone edges, tension-free primary closure of the wound area with 
a mucoperiosteal flap, laser that increases the success of surgery 
by disinfecting the bone, ozone, long-term antibiotic use are 
UHFRPPHQGHG�� 'XULQJ� VXUJHU\�� WKH� 9(/VFRSH� WHFKQLTXH� FDQ�
also be used to distinguish between vital and necrotic bone (53).
Although it has proven to be effective, some disadvantages have 
been reported in surgical treatment, such as worsening of symp-
toms after treatment, pathological fractures and loss of jaw 
segments. Surgical treatment has not yet been proven to treat 
patients in the early stages but it is a necessary modality for the 
treatment of more advanced MRONJ (54).
In addition to the treatment methods recommended by the 
AAOMS, there are research results showing that some auxiliary 
regenerative treatments also positively affect the recovery in 
MRONJ patients. Regenerative treatment choices in the 
treatment of MRONJ include low-dose laser therapy, surgical 
debridement with laser, surgical debridement under the 
guidance of fluorescent staining method, use of platelet concen-
trates, ozone and hyperbaric oxygen therapy, use of pentoxifyl-
line, alpha-tocopherol, parathormone or stem cell transplanta-
tion into the lesion (23, 55). 
  Ozone therapy induces endogenous antioxidant systems and 
breaks the xanthine/xanthine oxidase enzyme pathway required 
for oxidation. It has been reported that ozone therapy increases 
blood circulation, erythrocyte count and hemoglobin amount, 
activates the mononuclear phagocytic system, contributes 
positively to the healing of bone defects and has antibacterial 
effects (56). Ozone treatment has also been reported to stimulate 
cell proliferation and soft tissue healing in stage 1 and 2 
MRONJ (57). 

$OWKRXJK� WKH� UHVXOWV�RI�K\SHUEDULF�R[\JHQ� �+%2��DUH�FRQWUR-
versial, it is used in the MRONJ treatment less frequently. Some 
UHVHDUFKHUV�KDYH� UHSRUWHG� WKDW�+%2�HQKDQFHV�ZRXQG�KHDOLQJ��
reduces edema and swelling, stimulates stem cell mobilization 
and reduces the suppression of bone regeneration caused by 
bisphosphonates (57, 58).
///7� �/RZ�OHYHO� ODVHU� WKHUDS\�� KDV� SRVLWLYH� HIIHFWV� VXFK� DV�
reducing pain, increasing wound healing and facilitating nerve 
UHJHQHUDWLRQ�� ,W�KDV�EHHQ�VWDWHG� LQ�GLIIHUHQW�VWXGLHV� WKDW�///7�
has been used on the basis of its biostimulant effect in MRONJ 
lesions (57, 59).
3HQWR[LI\OOLQH� DQG� Į�WRFRSKHURO� KDYH� EHHQ� UHSRUWHG� WR� KHOS�
antimicrobial treatment in the early stages of MRONJ and a 
74% reduction was found in the bone exposure area and symp-
WRPV�LQ�FDVHV�ZKHUH�WKH\�ZHUH�XVHG�������3HQWR[LI\OOLQH��ZKLFK�
is a purine-derived peripheral vasodilator substance, improves 
the decreased flexibility of erythrocytes, helps to increase the 
oxygen saturation of the tissues by decreasing the blood viscosi-
ty and increasing the flow feature, thus the microcirculation of 
the blood. In addition, it inhibits fibroblasts, increases collage-
nase activity and decreases the proinflammatory cytokines such 
DV� LQWHUOHXNLQ���� �,/����� DQG� WXPRU� QHFURVLV� IDFWRU� DOSKD�
�71)�Į�������
3KRWR�ELR�PRGXODWLRQ��3%0���EHVLGHV�LWV�DQDOJHVLF�DQG�DQWL�LQ-
flammatory effects, also an accelerator of tissue healing and 
UHSDLU�������&\WRFKURPH�&�R[LGDVH�LV�VWLPXODWHG�GXULQJ�3%0��
resulting in increased cell proliferation, migration, differentia-
WLRQ��DQG�PHWDEROLF�DFWLYLW\�������6LQFH�3%0�HQKDQFHV�ZRXQG�
healing and modulates cell metabolism, it is considered a 
complementary therapy in MRONJ (62).
Another agent used in MRONJ is teriparatide. Teriparatide 
promotes the formation of healthy bone to replace necrotic bone 
by activating bone remodeling and increasing bone formation. 
There is also a view that teriparatide exerts its effect by 
suppressing sclerostin production and activating WNT signaling 
(63). Teriparatide has an osteoanabolic effect and has been 
found to encourage bone growth and healing in chronic 
periodontitis (64).
Mesenchymal stem cells (MSC) are well known for their ability 
to differentiate into tissue-forming cells for instance osteoblasts, 
chondrocytes and adipocytes. Due to their capacity to differenti-
ate into osteoblasts and their immunomodulatory properties, 
MSCs can be used as graft material for areas of osteonecrosis 
(65). The efficacy of the MSC graft is related to its ability to 
LQFUHDVH�7*)�ȕ���,/����DQG�UHJXODWRU\�7�FHOOV��&'��������DQG�
UHGXFH�,/����,/����DQG�&�UHDFWLYH�SURWHLQV�������7KH�OLPLWDWLRQ�
of MSC in the treatment of MRONJ is that it is not fully known 
if the primary mechanism of MSC is due to osteoblast differen-
tiation or bone regeneration associated with immunomodulatory 
properties or both. In addition, MSC treatment has some 
detriments such as the need for additional equipment and an 
uncomfortable procedure. Finally, similar to other treatment 
modalities using grafts, MSC is difficult to implement as a 
single modality in the MRONJ treatment. Instead, it appears to 
be an adjunctive method that requires surgical treatment. 
Despite these limitations, MSC is taken into account as one of 
the most encouraging treatment modalities in combination with 
teriparatide due to its regenerative potential (65).

DISCUSSION
A comprehensive medical history and physical examination, 
along with effective radiological examinations are immensely 
important in the MRONJ diagnosis and planning while consid-
ering not only the presence of necrotic bone, but also other 
clinical signs and conventional-advanced imaging. It should be 
remembered that some cases of MRONJ may occur sponta-
neously, especially in the early stages, without the dental-peri-
odontal diseases or any association with invasive dental proce-
dures and it should be noted that pain may not always be present 
(67). The most common pathology observed in MRONJ is the 
emergence of non-epithelial bone, decreased number of osteo-
cytes, more empty lacunae with increasing amounts of necrotic 
bone, demineralized extracellular bone matrix, denudation of 
bone and osteonecrosis (68).
Even though no general consensus exists on optimal treatment 
methods, it is noteworthy that all treatment strategies applied in 
practice are well-known anti-infective strategies. Conservative 
therapy usually comprises the use of anti-infective and oral 
disinfectants and long-term antibiotic therapy with temporary or 
even permanent cessation of antiresorptive drug therapy. 
Although this treatment does not usually lead to exact mucosal 
healing, it can lead to symptomatic relief as it can alleviate the 
signs of infection. It may also lead to downstaging of the disease 
(eg, stage 2 to 1) through reduced pain, swelling, and pus exuda-
tion (69). Surgical therapy takes place with antibiotic therapy, 
complete removal of necrotic bone fragments, softening of 
sharp-edged bones and plastic wound closure. The major intent 
in all these methods is to directly address the infection, remove 
necrotic and infected bone fragments and protect the surround-
ing bone from reinfection (70).

CONCLUSION
As a result, even though there is no concurrence on the preferred  
treatment methods, researchers agree that the most important 
trump card in the control of MRONJ is to prohibit the develop-
ment and to detect it with advanced radiologic examinations at 
an early stage.

Figure 1.
A 73-year-old female presented with pain and gingival swelling at the lower 
right first premolar region without bone exposure; Stage 0 MRONJ was 
then diagnosed. She had a history of breast cancer surgery for eight years 
and received zoledronate for three years. A panoramic radiograph shows 
partial bone osteolysis at the complaint site and osteosclerosis at the right 
mandible. MRONJ, medication-related osteonecrosis of the jaw (22).

Figure 3.
Magnetic resonance imaging (Siemens, Avanto, 1.5T, Sequence: 
7��WVH�WUD��3DWLHQW�����\HDUV�ROG��IHPDOH��PHWDVWDWLF�EUHDVW�FDQFHU��
zoledronic acid for 2 years. Green arrow showing the MRONJ 
necrosis: hypointense bone marrow, red arrows showing the 
RHGHPD��3DLU�RI�VFUHHQVKRWV��$$026�VWDJLQJ��VWDJH��������



ABSTRACT
Medication Related Osteonecrosis of Jaw (MRONJ) is a persistent and rare pathology that devel-
ops with progressive bone destruction and bone necrosis as a result of impaired blood supply in 
the mandible and maxilla. The key point to the prevention and treatment of MRONJ is screening 
high-risk patients predisposed to the disease to detect it at an early stage to effectively prevent the 
risk of progression and occurrence. Although no exposed bone is seen in clinical examination, 
osteonecrosis can be diagnosed early by radiographic examination. Therefore, advanced imaging 
techniques are important in the early diagnosis of MRONJ. There is no defined gold standard 
treatment in the literature and the treatment of MRONJ is often very difficult. Treatment strategies 
are mainly focused on minimizing the progression or formation of bone necrosis, eliminating pain, 
controlling infection and optimizing the patient's quality of life. American Association of Oral and 
Maxillofacial Surgeons (AAOMS) recommends stage-based treatment planning in MRONJ 
patients. In addition to the treatment methods recommended by the AAOMS, there are research 
showing that some adjuvant treatments have a positive effect on recovery in MRONJ patients. For 
example, the use of platelet-rich plasma/fibrin in addition to surgical treatment increasing the 
success of surgery is one of them. Alternative treatment options are low-level laser therapy, 
surgical debridement with laser, surgical debridement under the guidance of fluorescent staining 
method, use of platelet concentrates, ozone and hyperbaric oxygen therapy, pentoxifylline, 
alpha-tocopherol, photo-bio modulation, use of parathormone or stem cell transplantation into the 
lesion. In this review, we aimed to update the knowledge, attitudes and behaviors of dentists about 
MRONJ and to shape the approach to MRONJ with the guidance of current literature.
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Medication-related osteonecrosis of the jaw, Diagnosis, Treatment
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MRONJ Radiology
In patients with bisphosphonate therapy and clinically exposed 
bone, there is usually no difficulty in diagnosing MRONJ. 
However, it is known that 30% of MRONJ cases occur without 
bone exposure. At this point, radiographic evaluation may take 
a role in the early diagnosis of stage 0 MRONJ (19).
  In order to diagnose MRONJ, a careful radiological examina-
tion is required along with the clinical examination. Although 
no exposed bone is clinically seen, osteonecrosis can be detect-
ed at an early stage through radiographic examination (20). 
Although there is no imaging method approved as the gold 
standard in the detection of radiological findings of MRONJ, 
anatomical and functional imaging methods are used (21).

Anatomical Imaging
Computed tomography (CT), panoramic radiographs, magnetic 
resonance imaging (MRI) and cone-beam computed tomogra-
SK\��&%&7��DUH�DPRQJVW�WKH�DQDWRPLFDO�LPDJLQJ�PHWKRGV������

Panoramic Radiography
In daily routine, clinical examination and radiographic evalua-
tion are the minimum procedures to detect lesions and provide 
data for follow-up appointment. Especially in stage 0 MRONJ 
cases, early diagnosis can be made by radiographic evaluation 
and it will also prevent the progression of the cases to more 
advanced stages (22). A case of MRONJ detected at an early 
stage is shown in Figure 1.

In panoramic and periapical radiography, which are often used 
routinely, increased trabecular density, non-healing of 
extraction sockets, sequestra formation with radiopaque areas 
around the necrotic bone, thickening of the lamina dura, cortical 
border of the mandibular canal and maxillary sinus floor, 
enlargement of the periodontal ligament space, periosteal 
reaction and the appearance of a pathological fracture raises 
suspicion as a sign of osteonecrosis (23).
 In the early stages of MRONJ, conventional two-dimensional 
(2D) radiography techniques may be insufficient. When lesions 
are smaller than one cm, they may appear normal on panoramic 
radiographs. 2D imaging techniques may be inadequate because 
of their lower ability to distinguish the sequestrum from healthy 
bones and changes in the image can only be seen when 
~30-50% of bone density is lost. Due to such inadequacies, 
three-dimensional (3D) imaging methods such as MRI and CT 
are used in suspicious cases (24, 25).

Computed Tomography
Early diagnosis of osteonecrosis lesions can be achieved by 
evaluating the cancellous and cortical structure of the jaw 
bones, the entity of periosteal bone reaction and sequestrum, 
and the tissue integrity of adjacent structures with computerized 
tomography (25). Computed tomography can best determine the 
dimension of the lesion as it can show a larger area than the 
clinically observed bone exposure (26, 27). CT is superior in 
detecting signs of MRONJ compared to traditional methods 
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INTRODUCTION
%LVSKRVSKRQDWHV��%3��DUH�WKH�PDLQ�FODVV�RI�GUXJV�XVHG�IRU�WKH�
bone diseases and are stable analogs of inorganic pyrophosphate 
�33L��WKDW�ELQG�WR�K\GUR[\DSDWLWH�FU\VWDOV�DW�DFWLYH�ERQH�UHPRG-
HOLQJ�VLWHV� �����%LVSKRVSKRQDWHV�DFW�E\� LQWHUIHULQJ�ZLWK�RVWHR-
clast-mediated bone resorption and disrupting intracellular 
signaling, therefore they are considered one of the most valid 
antiresorptive drugs. Since their discovery in the 1960s, they 
have been widely used in patients with various pathologies 
affecting bone tissue (such as osteoporosis and similar diseases) 
(1). Despite the benefits of bisphosphonates in bone metastasis 
and osteoporosis treatment, they also have side effects (2). The 
most important of these side effects is osteonecrosis of the jaw, 
which develops with progressive bone destruction and bone 
necrosis as a result of impaired blood supply caused by bisphos-
phonate group drugs (3).  It was firstly reported by Marx et al. in 
2003 that jaw bone necrosis may occur in patients using 
bisphosphonate group drugs (4). In the following years, it has 
EHHQ� VHHQ� WKDW� GUXJV� VXFK� DV� GHQRVXPDE� �5$1./� LQKLELWRU���
bevacizumab (monoclonal antibody; VEGF-A inhibitor, 
avascular growth factor), sunitinib (tyrosine kinase inhibitor) 
DQG� WHPVLUROLPXV� �VSHFLILF�P725�LQKLELWRU�� WRJHWKHU�ZLWK�%3�
may also cause jaw osteonecrosis (5, 6). The American Associa-
tion of Oral and Maxillofacial Surgeons (AAOMS) updated the 
definition of bisphosphonate-related osteonecrosis of the jaw 
�%521-��LQ������DQG�UHSRUWHG�LW�DV�PHGLFDWLRQ�UHODWHG�RVWHRQH-
crosis of the jaw (MRONJ) since drugs other than bisphospho-
nates can induce this condition (7, 8).

  As more and more antiresorptive and antiangiogenic drugs are 
being developed, these newer drugs appear to increase the 
incidence of MRONJ. In addition, studies have shown that the 
risk of osteonecrosis is less when these drugs are used alone, 
and likehood of MRONJ increases when they are used in combi-
nation with other drugs such as corticosteroids (9). According to 
the definition made by AAOMS in 2014, MRONJ is “in patients 
who have received or are receiving antiresorptive or antiangio-
genic therapy before and do not have a history of radiotherapy 
and metastasis to the jaw area; jawbone necrosis characterized 
by exposed bone that persists for more than eight weeks in the 
maxillofacial region and can be observed through open 
exposure or intraoral or extraoral fistula” (7). 
In this review, we aimed to update the knowledge, attitudes and 
behaviors of dentists about MRONJ and to shape the approach 
to MRONJ with the guidance of current literature.

Risk Factors for MRONJ
  The risk factors for MRONJ can be considered as drug-related, 
ORFDO��V\VWHPLF��GHPRJUDSKLF�DQG�JHQHWLF�IDFWRUV�������3RRU�RUDO�
hygiene, inflammatory diseases such as apical periodontitis, 
gingival abscess, and periodontal problems are known as local 
factors that facilitate the development of MRONJ (11). 
  Many researchers have previously stated that the risk of 
MRONJ development increases after invasive dental treatments 
involving bone (tooth extraction, dental implant, apical or 
periodontal surgery) (12). However, it should not be forgotten 
that MRONJ may develop spontaneously. In addition, poorly 
fitting prostheses and excessive occlusal forces are also local 
risk factors for MRONJ (12). It is known that nitrogen-contain-
LQJ� ELVSKRVSKRQDWHV� �$OHQGURQDWH�� 3DPLGURQDWH�� =ROHGURQDWH��
etc.) cause a higher rate of MRONJ formation, especially when 
used intravenously, compared to non-nitrogen bisphosphonates 
(Etidronate, Tiludronate, Clodronate, etc.) (13). In patients with 
malignant conditions, bisphosphonates have a higher risk of 
MRONJ than osteoporosis (11). The time of administration, 
dose, and potency of the drug are also potential factors in the 
MRONJ development (13). The possibility of MRONJ develop-
ment increases in systemic factors that increase comorbidity 
such as hypocalcemia, rheumatoid arthritis, renal dialysis, 
anemia, hypoparathyroidism, vitamin D deficiency, osteomala-
FLD�� GLDEHWHV�� DQG� 3DJHW
V� GLVHDVH� DFFRPSDQ\LQJ� WKH� SDWLHQW
V�
primary disease (14).
  There are studies showing that some congenital factors for 
H[DPSOH� VLQJOH� QXFOHRWLGH� SRO\PRUSKLVP� LQ� 003��� DQG�
F\WRFKURPH�3�����&�JHQHV�DQG�YDULDWLRQV�LQ�WKH�$&(�JHQH�PD\�
be effective in the MRONJ development (15).
  Many researchers have stated that demographic factors like 
lifestyle, smoking, obesity and alcohol use are also risk factors 
for MRONJ (12).

Clinical Findings and Stages of MRONJ
��3UHVHQFH�RI�H[SRVHG�ERQH��������RI�FDVHV��LV�WKH�PRVW�VLJQLIL-
cant clinical finding of MRONJ, in addition to local abscesses 
and soft tissue swelling, infection symptoms such as suppura-
tion and intraoral/extraoal fistula formation can often be 
observed in clinical findings. If a superinfection develops in the 
necrotic tissue, the patient may experience severe pain, but pain 
is not a finding in every case. The possibility of osteoradione-
crosis should also be taken into account in patients with an 
H[SRVHG�ERQH�ZKR�XVH�%3�DQG�UHFHLYH�MDZ�UDGLDWLRQ����������
  The clinical findings of MRONJ can be confused with many 
diseases and conditions, so its differential diagnosis should be 
made carefully. Differential diagnosis for MRONJ include 
many diseases such as sinusitis, atypical neuralgia, myofascial 
pain, odontalgia, dental caries, periapical pathologies, fibroos-
seous lesions, alveolar osteitis, periodontal diseases, chronic 
sclerosing osteomyelitis, sarcomas, neoplastic processes of jaws 
or temporomandibular disorders (7). Since none of the clinical 
findings in question were specific to MRONJ, AAOMS 
conducted a study based on clinical signs and symptoms for the 
staging of MRONJ cases for the first time in 2007 and made the 
last update in 2014 (16). The MRONJ stages and treatment 
options updated by the AAOMS are shown in Table I (17,18).

such as trabecular bone density change and bone sequestrum 
(25, 26). CT findings frequently seen in MRONJ include areas 
of osteosclerosis and osteolysis, irregularities and destructions 
at the borders of cortical bones, cortical bone perforation and 
sequestrum formation. The sequestrum, which is a typical 
finding for MRONJ, is mostly observed in the spongy trabecular 
bone, but can also be viewed in the cortical bone (27). The 
radiographic findings of the patient diagnosed with MRONJ on 
CT are shown in the Figure 2.

Figure 2. A 68-year-old male diagnosed with MRONJ with a history of lung 
cancer and developed bone metastasis. An axial CT image shows cancellous 
sequestra on both sides of the mandible with buccolingual cortical perforation 
�DUURZ���3HULRVWHDO� UHDFWLRQ� LV� DOVR�GHWHFWHG�RQ� WKH� ULJKW�SRVWHULRU�SDUW� RI� WKH�
buccal cortical bone (circle). MRONJ, medication-related osteonecrosis of the 
jaw (22).

Magnetic Resonance Imaging
It is shown that MRI is more successful in detecting early signs 
RI�VWDJH���0521-�WKDQ�&%&7�DQG�&7��,W�DOVR�DOORZV�LPDJLQJ�RI�
cervical lymphadenopathies such as submandibular and 
jugulodigastric lymph nodes accompanying MRONJ as soft 
tissues are better visualized on MRI (23). In a study, MRI was 
found to be able to detect early osteomyelitis of Stage 0 MRONJ 
ZKLFK�LV�QHJDWLYH�RQ�&7�������/LYLQJ�ERQH�LQ�VWDJH���0521-�
shows low intensity on T1-weighted images and high intensity 
on both T2-weighted images and short tau inversion recovery 
(STIR) images which indicate the existing inflammation (23, 
26, 28). When these bones become exposed or necrotic, the 
density becomes hypointense at T1, T2 and STIR (19, 23, 26, 
29). The necrotic bone periphery gives a high-intensity “+” 
image on T2 and T1 with contrast, similar to the MRONJ foci 
and sequestrum with a hyperintense edge. In a clinical study, 
early-stage MRONJ detection of 54% on panoramic radio-
graphs was shown to offer a higher sensitivity of 92% on MRI 
(30, 31). The MR images of a patient diagnosed with MRONJ as 
a result of zoledronic acid use are shown in Figure 3.

Functional Imaging
)XQFWLRQDO�LPDJLQJ�PHWKRGV�LPSOLFDWH�6LQJOH�3KRWRQ�(PLVVLRQ�
&RPSXWHG� 7RPRJUDSK\� �63(&7��� %RQH� 6FLQWLJUDSK\� DQG�
3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��ZKLFK�FDQ�GHWHFW�RVWHR-
blastic and osteoclastic activity before radiographically detected 
morphological changes in bone and hybrid systems 
�63(&7�&7��3(7��ZKLFK�WKHVH�LPDJLQJ�V\VWHPV�DUH�FRPELQHG�
with CT and imaging techniques such as Fluorescence Guided 
%RQH� 5HVHFWLRQ�9LVLEO\� (QKDQFHG� /HVLRQ� &RYHUDJH� �9(/-
scope) (33).

SPECT/CT
,Q� 63(&7�� WKH� GLVWULEXWLRQ� RI� UDGLRQXFOLGH� LV� YLHZHG� IURP�
multiple angles and in multiple two-dimensional images. A 
three-dimensional image is calculated from these datasets. 
63(&7�LPDJLQJ�WHFKQLTXH�FDQ�EH�XVHG�DV�D�K\EULG�63(&7�&7�
scanner in combination with anatomical imaging techniques. 
7HFKQHWLXP���P� PHWK\OHQH� GLSKRVSKRQDWH� ���7FP�0'3�� RU�
WHFKQHWLXP���� P�'3'� ���7FP�'3'�� DUH� FRQVWDQWO\� XVHG�
nuclides to detect bone infections and do not show any major 
difference in pathological bone changes. The positive scintigra-
phy findings observed in MRONJ in many studies are consistent 

with histological findings, which also supports its performance 
in the early diagnosis of MRONJ (34). However, images created 
by bone scintigraphy are two-dimensional and have low 
DQDWRPLFDO� UHVROXWLRQ�� %HFDXVH� RI� WKLV� QHJDWLYLW\�� LQ� WKH�
presence of osteonecrosis, the dimensions of the lesion can not 
be measured with high accuracy when compared with CT and 
MRI. Another deficit of this technique is the insufficiency to 
clearly distinguish between the inflammatory and malignant 
VWDJHV�RI�H[LVWLQJ�OHVLRQV�������7KH�63(&7�&7�LPDJLQJ�PHWKRG�
using Technetium is shown in the Figure 4.

Positron Emission Tomography/Computerized 
Tomography (PET/CT)
&RPSDUHG� WR� WKH� 63(&7� LPDJLQJ� PHWKRG�� WKH� 3(7� LPDJLQJ�
method provides images with higher contrast and resolution. 
7KH� 3(7�&7� K\EULG� V\VWHP� FRQVROLGDWHV� DQDWRPLFDO� LPDJLQJ�
DQG�IXQFWLRQDO�LPDJLQJ�DV�LQ�63(&7�&7�EHIRUH�DQG�FRPSDUHG�
ZLWK�3(7�LPDJLQJ��LQIHFWHG�ERQH�WLVVXH�FDQ�EH�H[SHFWHG�WR�VKRZ�
increased glucose metabolism, an increased uptake compared to 
necrotic areas. Therefore, it is used to visualize suspected 
necrotic areas where blood flow and hypermetabolism do not 
RFFXU��$EQRUPDO�PDQGLEXODU�GHYHORSPHQW�RQ�3(7�VFDQ� LV�QRW�
unequivocally indicative of MRONJ (36). 
Sodium Fluoride (NaF) is more sensitive to localize the site of 
osteoblastic activity than fluorodeoxyglucose (FDG). FDG acts 
as an analogue involved in glucose metabolism; it has high 
performance in detecting bone infection and determining 
MRONJ stages. Studies using this imaging system have shown 
that MRONJ cases contain both necrotic tissue and signs of 
LQIODPPDWLRQ��+RZHYHU��WKH�FRPPRQ�GLVDGYDQWDJH�RI�3(7�ZLWK�
other functional imaging methods is that inflammatory events 
with high metabolism and cancer types with increased metabo-
lism have a similar appearance (37). At this point, hybrid 
V\VWHPV� �63(&7�&7�� 3(7�&7�� FUHDWHG� E\� FRPELQLQJ� ERWK�
63(&7� DQG� 3(7� WHFKQLTXHV� ZLWK� ORZ� VSHFLILFLW\� ZLWK� &7�
images allows combining functional and metabolic activity with 
detailed radiological anatomical dimension (23, 33). The truth 
that the actual dimension of surgically resected MRONJ lesions 
were established with respect to the measurements carried out 
63(&7�&7� LPDJHV� LQ� VWXGLHV� FRQGXFWHG� RQ� WKLV� VXEMHFW� DOVR�
displays the benefits of hybrid systems (38).

VELscope
Fluorescence-guided bone resection is a definitively defined 
imaging modality in integration with surgery in MRONJ. 
According to this method, the patient takes 100 mg of doxycy-
cline twice a day for 10 days before surgery. Thus, living bone 
will have a doxycycline uptake and present a “greenish” light 
ZKHQ�LOOXPLQDWHG�E\�WKH�9(/VFRSH��7KH�IOXRUHVFHQFH�RI�OLYLQJ�
bone is displayed "under blue light of 400 to 460 nm" (39). 
There is no uptake in necrotic bone, so it does not show fluores-
FHQFH��3DXWNH�HW�DO��FRQFOXGHG�WKDW�EOHHGLQJ�RI�WKH�ERQH�GXULQJ�
resection was not correlated with any bone fluorescence signal 
������%RQH�KHPRUUKDJH��VXJJHVWLYH�RI�OLYLQJ�ERQH��PD\�RFFXU�LQ�
areas of cancellous bone, but no fluorescence (39). This 
technique may suggest a way to standardize the surgical proce-
dure (40).

Prevention of MRONJ
  The key to prevention of MRONJ is screening high-risk 
patients (eg, AAOMS stage 0) predisposed to the disease to 
detect it at an early stage to effectively prevent progression and 
occurrence (41). Therefore, prevention should come before 
WUHDWPHQW�� 3XEOLVKHG� VWXGLHV� KDYH� VKRZQ� WKDW� ORFDO� LQIHFWLRQ�
treatment and oral hygiene can reduce the risk of MRONJ (42). 
Multidisciplinary cooperations between oncologists and 
dentists and close follow-up play a critical role in the prevention 
and treatment of MRONJ. More attention should be paid to oral 
hygiene and periodontal health in all stages of MRONJ (43). 
Maintaining proper oral hygiene and using antibacterial mouth-
washes may help delay the MRONJ progression (41).
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Cancer patients who will receive bone marrow treatment in 
non-emergency circumstances should be examined in terms of 
oral care before starting treatment and ensure that necessary 
dental procedures are performed. Oncologists should inform 
patients about the significance of oral care before treatment and 
patients should be examined by a dentist to eliminate risks as 
much as possible. For recently diagnosed MRONJ patients, it 
can be determined whether bone marrow treatment should be 
continued or interrupted by determining the development of 
subsequent treatment plans (23, 33).
Treatments for dentists should be logical with a follow-up 
system that provides follow-up examinations. Modifiable risk 
factors should be assessed for patients before cancer treatment 
and preliminary treatments such as extraction, conservative 
dental and periodontal treatment, adjustment of prostheses if 
necessary and finally the necessity of a lifetime daily oral care 
commitment and encouraging reduction of risk factors (such as 
smoking and uncontrolled diabetes) training should be provided 
(44). Controllable risk factors should be minimized. During the 
treatment, sixth-month follow-ups should be strictly followed 
and if symptoms recur, a doctor should be consulted at any time. 
It is recommended that the dentist complete the oral examina-
tion, evaluate the condition of the soft and hard tissues in the 
oral cavity, continue oral education and control risk factors. The 
patient should be followed for 8 weeks and the outcome evaluat-
ed by the dentist (45).

Drug Holiday
Many researchers recommend stop taking medication before 
tooth extraction or other invasive procedures. There is insuffi-
cient information and resources to refute whether drug holiday 
is beneficial in patients taking antiresorptive drugs for osteopo-
rosis. However, the AAOMS committee reviewed the modified 
drug vacation approach described by Damm and Jones for 
patients at risk and found it appropriate for patients using drugs 
for a long time (> four years) (46). Information on discontinua-
tion of IV bisphosphonate therapy before surgical procedures in 
cancer patients is insufficient. However, if MRONJ develops, 
the doctor may decide to discontinue drug therapy until soft 
tissue healing is complete, depending on the disease condition. 
There is no information to support or refute the issue of discon-
tinuing antiangiogenic drug treatment to prevent or treat 
MRONJ, and research on this issue is ongoing (46).

MRONJ Treatment
There is no defined gold standard treatment in the literature and 
MRONJ is often very difficult to treat (23, 47, 48). Treatment 
strategies are mainly focused on minimizing the progression or 
formation of bone necrosis, eliminating pain, controlling 
infection and optimizing the patient's quality of life (16, 23, 47, 
48). The AAOMS recommends stage-based treatment planning 
in patients with MRONJ (Table I). No treatment is recommend-
ed other than educating the patients about what MRONJ is, 
necessary precautions to prevent it, and oral hygiene for patients 
in the risk group, (49). In cases where a mobile sequestrant 
develops, it should be taken regardless of the stage (16).
Medication is the primary way currently existing in the early 
stages of MRONJ. Considering the AAOMS' report in 2014, 
Stage 0 and 1 MRONJ patients may take advantage of medical 

treatments such as antimicrobials and systematic antibiotics 
(16). It can also be administered as adjuvant treatment in Stages 
2 and 3 when evidence of infection emerges. Even in advanced 
stages requiring surgical treatment despite these recommenda-
tions, conservative medical treatment may prevail, and if the 
patient does not want to have surgery or the general situation of 
the patient does not empower surgery, conservative treatment 
may be a good alternative (50).
The antibiotics most commonly used for systematic drug 
therapy in MRONJ appear to be metronidazole, amoxicillin, 
penicillin, amoxicillin/clavulanate or a combination (51). In 
case of local antimicrobial use for the management of MRONJ, 
the first choice that should come to mind is chlorhexidine. 
Although the efficacy and extent of the application has not been 
fully determined, conservative treatment is a reliable method 
that can be applied at first and remains the most constantly tried 
method in the MRONJ treatment (51).

Although the AAOMS primarily recommends conservative 
treatment, Ristow et al. stated that the success rate was 20% in 
cases in which conservative treatment was preferred, while the 
success rate was over 85% in cases that underwent surgical 
treatment (52). This shows that, except for third-degree cases or 
well-defined sequestration, when non-operative treatment fails, 
operative treatment, which is a more cautious approach, should 
be considered. For successful surgical treatment, reducing the 
bacterial load with conservative methods before the operation, 
completely removing the necrotic bone during the surgery, 
removing the teeth in the necrosis area and correcting the sharp 
bone edges, tension-free primary closure of the wound area with 
a mucoperiosteal flap, laser that increases the success of surgery 
by disinfecting the bone, ozone, long-term antibiotic use are 
UHFRPPHQGHG�� 'XULQJ� VXUJHU\�� WKH� 9(/VFRSH� WHFKQLTXH� FDQ�
also be used to distinguish between vital and necrotic bone (53).
Although it has proven to be effective, some disadvantages have 
been reported in surgical treatment, such as worsening of symp-
toms after treatment, pathological fractures and loss of jaw 
segments. Surgical treatment has not yet been proven to treat 
patients in the early stages but it is a necessary modality for the 
treatment of more advanced MRONJ (54).
In addition to the treatment methods recommended by the 
AAOMS, there are research results showing that some auxiliary 
regenerative treatments also positively affect the recovery in 
MRONJ patients. Regenerative treatment choices in the 
treatment of MRONJ include low-dose laser therapy, surgical 
debridement with laser, surgical debridement under the 
guidance of fluorescent staining method, use of platelet concen-
trates, ozone and hyperbaric oxygen therapy, use of pentoxifyl-
line, alpha-tocopherol, parathormone or stem cell transplanta-
tion into the lesion (23, 55). 
  Ozone therapy induces endogenous antioxidant systems and 
breaks the xanthine/xanthine oxidase enzyme pathway required 
for oxidation. It has been reported that ozone therapy increases 
blood circulation, erythrocyte count and hemoglobin amount, 
activates the mononuclear phagocytic system, contributes 
positively to the healing of bone defects and has antibacterial 
effects (56). Ozone treatment has also been reported to stimulate 
cell proliferation and soft tissue healing in stage 1 and 2 
MRONJ (57). 

$OWKRXJK� WKH� UHVXOWV�RI�K\SHUEDULF�R[\JHQ� �+%2��DUH�FRQWUR-
versial, it is used in the MRONJ treatment less frequently. Some 
UHVHDUFKHUV�KDYH� UHSRUWHG� WKDW�+%2�HQKDQFHV�ZRXQG�KHDOLQJ��
reduces edema and swelling, stimulates stem cell mobilization 
and reduces the suppression of bone regeneration caused by 
bisphosphonates (57, 58).
///7� �/RZ�OHYHO� ODVHU� WKHUDS\�� KDV� SRVLWLYH� HIIHFWV� VXFK� DV�
reducing pain, increasing wound healing and facilitating nerve 
UHJHQHUDWLRQ�� ,W�KDV�EHHQ�VWDWHG� LQ�GLIIHUHQW�VWXGLHV� WKDW�///7�
has been used on the basis of its biostimulant effect in MRONJ 
lesions (57, 59).
3HQWR[LI\OOLQH� DQG� Į�WRFRSKHURO� KDYH� EHHQ� UHSRUWHG� WR� KHOS�
antimicrobial treatment in the early stages of MRONJ and a 
74% reduction was found in the bone exposure area and symp-
WRPV�LQ�FDVHV�ZKHUH�WKH\�ZHUH�XVHG�������3HQWR[LI\OOLQH��ZKLFK�
is a purine-derived peripheral vasodilator substance, improves 
the decreased flexibility of erythrocytes, helps to increase the 
oxygen saturation of the tissues by decreasing the blood viscosi-
ty and increasing the flow feature, thus the microcirculation of 
the blood. In addition, it inhibits fibroblasts, increases collage-
nase activity and decreases the proinflammatory cytokines such 
DV� LQWHUOHXNLQ���� �,/����� DQG� WXPRU� QHFURVLV� IDFWRU� DOSKD�
�71)�Į�������
3KRWR�ELR�PRGXODWLRQ��3%0���EHVLGHV�LWV�DQDOJHVLF�DQG�DQWL�LQ-
flammatory effects, also an accelerator of tissue healing and 
UHSDLU�������&\WRFKURPH�&�R[LGDVH�LV�VWLPXODWHG�GXULQJ�3%0��
resulting in increased cell proliferation, migration, differentia-
WLRQ��DQG�PHWDEROLF�DFWLYLW\�������6LQFH�3%0�HQKDQFHV�ZRXQG�
healing and modulates cell metabolism, it is considered a 
complementary therapy in MRONJ (62).
Another agent used in MRONJ is teriparatide. Teriparatide 
promotes the formation of healthy bone to replace necrotic bone 
by activating bone remodeling and increasing bone formation. 
There is also a view that teriparatide exerts its effect by 
suppressing sclerostin production and activating WNT signaling 
(63). Teriparatide has an osteoanabolic effect and has been 
found to encourage bone growth and healing in chronic 
periodontitis (64).
Mesenchymal stem cells (MSC) are well known for their ability 
to differentiate into tissue-forming cells for instance osteoblasts, 
chondrocytes and adipocytes. Due to their capacity to differenti-
ate into osteoblasts and their immunomodulatory properties, 
MSCs can be used as graft material for areas of osteonecrosis 
(65). The efficacy of the MSC graft is related to its ability to 
LQFUHDVH�7*)�ȕ���,/����DQG�UHJXODWRU\�7�FHOOV��&'��������DQG�
UHGXFH�,/����,/����DQG�&�UHDFWLYH�SURWHLQV�������7KH�OLPLWDWLRQ�
of MSC in the treatment of MRONJ is that it is not fully known 
if the primary mechanism of MSC is due to osteoblast differen-
tiation or bone regeneration associated with immunomodulatory 
properties or both. In addition, MSC treatment has some 
detriments such as the need for additional equipment and an 
uncomfortable procedure. Finally, similar to other treatment 
modalities using grafts, MSC is difficult to implement as a 
single modality in the MRONJ treatment. Instead, it appears to 
be an adjunctive method that requires surgical treatment. 
Despite these limitations, MSC is taken into account as one of 
the most encouraging treatment modalities in combination with 
teriparatide due to its regenerative potential (65).

DISCUSSION
A comprehensive medical history and physical examination, 
along with effective radiological examinations are immensely 
important in the MRONJ diagnosis and planning while consid-
ering not only the presence of necrotic bone, but also other 
clinical signs and conventional-advanced imaging. It should be 
remembered that some cases of MRONJ may occur sponta-
neously, especially in the early stages, without the dental-peri-
odontal diseases or any association with invasive dental proce-
dures and it should be noted that pain may not always be present 
(67). The most common pathology observed in MRONJ is the 
emergence of non-epithelial bone, decreased number of osteo-
cytes, more empty lacunae with increasing amounts of necrotic 
bone, demineralized extracellular bone matrix, denudation of 
bone and osteonecrosis (68).
Even though no general consensus exists on optimal treatment 
methods, it is noteworthy that all treatment strategies applied in 
practice are well-known anti-infective strategies. Conservative 
therapy usually comprises the use of anti-infective and oral 
disinfectants and long-term antibiotic therapy with temporary or 
even permanent cessation of antiresorptive drug therapy. 
Although this treatment does not usually lead to exact mucosal 
healing, it can lead to symptomatic relief as it can alleviate the 
signs of infection. It may also lead to downstaging of the disease 
(eg, stage 2 to 1) through reduced pain, swelling, and pus exuda-
tion (69). Surgical therapy takes place with antibiotic therapy, 
complete removal of necrotic bone fragments, softening of 
sharp-edged bones and plastic wound closure. The major intent 
in all these methods is to directly address the infection, remove 
necrotic and infected bone fragments and protect the surround-
ing bone from reinfection (70).

CONCLUSION
As a result, even though there is no concurrence on the preferred  
treatment methods, researchers agree that the most important 
trump card in the control of MRONJ is to prohibit the develop-
ment and to detect it with advanced radiologic examinations at 
an early stage.

Figure 4. 
Technetium-99m-3,3-diphosphono-1,2-propanodicar-
ER[\OLFDFLG� ���7FP�'3'�� 63(&7�&7� �6LHPHQV��
6\PELD��3DWLHQW�����\HDUV�ROG��PDOH��VHFRQGDU\�RVWHRSR-
rosis due to castration, alendronate. First row sagittal, 
second row axial view; 4.5 h after injection (bone 
phase). The uptake in the left mandible is clearly visible 
(red arrow) (32).



ABSTRACT
Medication Related Osteonecrosis of Jaw (MRONJ) is a persistent and rare pathology that devel-
ops with progressive bone destruction and bone necrosis as a result of impaired blood supply in 
the mandible and maxilla. The key point to the prevention and treatment of MRONJ is screening 
high-risk patients predisposed to the disease to detect it at an early stage to effectively prevent the 
risk of progression and occurrence. Although no exposed bone is seen in clinical examination, 
osteonecrosis can be diagnosed early by radiographic examination. Therefore, advanced imaging 
techniques are important in the early diagnosis of MRONJ. There is no defined gold standard 
treatment in the literature and the treatment of MRONJ is often very difficult. Treatment strategies 
are mainly focused on minimizing the progression or formation of bone necrosis, eliminating pain, 
controlling infection and optimizing the patient's quality of life. American Association of Oral and 
Maxillofacial Surgeons (AAOMS) recommends stage-based treatment planning in MRONJ 
patients. In addition to the treatment methods recommended by the AAOMS, there are research 
showing that some adjuvant treatments have a positive effect on recovery in MRONJ patients. For 
example, the use of platelet-rich plasma/fibrin in addition to surgical treatment increasing the 
success of surgery is one of them. Alternative treatment options are low-level laser therapy, 
surgical debridement with laser, surgical debridement under the guidance of fluorescent staining 
method, use of platelet concentrates, ozone and hyperbaric oxygen therapy, pentoxifylline, 
alpha-tocopherol, photo-bio modulation, use of parathormone or stem cell transplantation into the 
lesion. In this review, we aimed to update the knowledge, attitudes and behaviors of dentists about 
MRONJ and to shape the approach to MRONJ with the guidance of current literature.

Key Words: 
Medication-related osteonecrosis of the jaw, Diagnosis, Treatment

ÖZ
øODFD�ED÷OÕ�oHQH�NHPL÷L�RVWHRQHNUR]X��0521-���PDQGLEXOD�YH�PDNVLOODGD�NDQODQPDQÕQ�ER]XO-
PDVÕ�VRQXFX�LOHUOH\LFL�NHPLN�\ÕNÕPÕ�YH�NHPLN�QHNUR]X�LOH�JHOLúHQ��LQDWoÕ�YH�QDGLU�ELU�SDWRORMLGLU��
0521-¶XQ� |QOHQPHVL� YH� WHGDYLVLQLQ� DQDKWDUÕ�� KDVWDOÕ÷D� \DWNÕQ� RODQ� \�NVHN� ULVNOL� KDVWDODUÕ�
WDUD\DUDN�LOHUOHPH�ULVNLQL�YH�ROXúXPXQX�HWNLOL�ELU�úHNLOGH�HQJHOOHPHN�LoLQ�HUNHQ�DúDPDGD�VDSWDQ-
PDVÕGÕU��.OLQLN�PXD\HQHGH�HNVSR]H�NHPLN�J|U�OPHGL÷L�KDOGH� UDG\RJUDILN� LQFHOHPH� LOH�RVWHR-
QHNUR]� HUNHQ� WHúKLV� HGLOHELOLU�� %XQGDQ� GROD\Õ� LOHUL� G�]H\� J|U�QW�OHPH� WHNQLNOHUL�0521-¶XQ�
HUNHQ�WHúKLVLQGH�|QHP�WDúÕPDNWDGÕU��7HGDYL�VWUDWHMLOHUL�HVDV�RODUDN�NHPLN�QHNUR]XQXQ�ROXúXPXQX�
YH\D�LOHUOHPHVLQL�HQ�D]D�LQGLUPH\H��D÷UÕ\Õ�RUWDGDQ�NDOGÕUPD\D��HQIHNVL\RQX�NRQWURO�HWPH\H�YH�
KDVWDQÕQ� \DúDP� NDOLWHVLQL� RSWLPL]H� HWPH\H� RGDNODQPÕúWÕU��$PHULNDQ� 2UDO� YH�0DNVLOORIDVL\DO�

MRONJ Radiology
In patients with bisphosphonate therapy and clinically exposed 
bone, there is usually no difficulty in diagnosing MRONJ. 
However, it is known that 30% of MRONJ cases occur without 
bone exposure. At this point, radiographic evaluation may take 
a role in the early diagnosis of stage 0 MRONJ (19).
  In order to diagnose MRONJ, a careful radiological examina-
tion is required along with the clinical examination. Although 
no exposed bone is clinically seen, osteonecrosis can be detect-
ed at an early stage through radiographic examination (20). 
Although there is no imaging method approved as the gold 
standard in the detection of radiological findings of MRONJ, 
anatomical and functional imaging methods are used (21).

Anatomical Imaging
Computed tomography (CT), panoramic radiographs, magnetic 
resonance imaging (MRI) and cone-beam computed tomogra-
SK\��&%&7��DUH�DPRQJVW�WKH�DQDWRPLFDO�LPDJLQJ�PHWKRGV������

Panoramic Radiography
In daily routine, clinical examination and radiographic evalua-
tion are the minimum procedures to detect lesions and provide 
data for follow-up appointment. Especially in stage 0 MRONJ 
cases, early diagnosis can be made by radiographic evaluation 
and it will also prevent the progression of the cases to more 
advanced stages (22). A case of MRONJ detected at an early 
stage is shown in Figure 1.

In panoramic and periapical radiography, which are often used 
routinely, increased trabecular density, non-healing of 
extraction sockets, sequestra formation with radiopaque areas 
around the necrotic bone, thickening of the lamina dura, cortical 
border of the mandibular canal and maxillary sinus floor, 
enlargement of the periodontal ligament space, periosteal 
reaction and the appearance of a pathological fracture raises 
suspicion as a sign of osteonecrosis (23).
 In the early stages of MRONJ, conventional two-dimensional 
(2D) radiography techniques may be insufficient. When lesions 
are smaller than one cm, they may appear normal on panoramic 
radiographs. 2D imaging techniques may be inadequate because 
of their lower ability to distinguish the sequestrum from healthy 
bones and changes in the image can only be seen when 
~30-50% of bone density is lost. Due to such inadequacies, 
three-dimensional (3D) imaging methods such as MRI and CT 
are used in suspicious cases (24, 25).

Computed Tomography
Early diagnosis of osteonecrosis lesions can be achieved by 
evaluating the cancellous and cortical structure of the jaw 
bones, the entity of periosteal bone reaction and sequestrum, 
and the tissue integrity of adjacent structures with computerized 
tomography (25). Computed tomography can best determine the 
dimension of the lesion as it can show a larger area than the 
clinically observed bone exposure (26, 27). CT is superior in 
detecting signs of MRONJ compared to traditional methods 
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Anahtar Kelimeler: 
øODFD�ED÷OÕ�oHQH�NHPL÷L�RVWHRQHNUR]X��7HúKLV��7HGDYL

INTRODUCTION
%LVSKRVSKRQDWHV��%3��DUH�WKH�PDLQ�FODVV�RI�GUXJV�XVHG�IRU�WKH�
bone diseases and are stable analogs of inorganic pyrophosphate 
�33L��WKDW�ELQG�WR�K\GUR[\DSDWLWH�FU\VWDOV�DW�DFWLYH�ERQH�UHPRG-
HOLQJ�VLWHV� �����%LVSKRVSKRQDWHV�DFW�E\� LQWHUIHULQJ�ZLWK�RVWHR-
clast-mediated bone resorption and disrupting intracellular 
signaling, therefore they are considered one of the most valid 
antiresorptive drugs. Since their discovery in the 1960s, they 
have been widely used in patients with various pathologies 
affecting bone tissue (such as osteoporosis and similar diseases) 
(1). Despite the benefits of bisphosphonates in bone metastasis 
and osteoporosis treatment, they also have side effects (2). The 
most important of these side effects is osteonecrosis of the jaw, 
which develops with progressive bone destruction and bone 
necrosis as a result of impaired blood supply caused by bisphos-
phonate group drugs (3).  It was firstly reported by Marx et al. in 
2003 that jaw bone necrosis may occur in patients using 
bisphosphonate group drugs (4). In the following years, it has 
EHHQ� VHHQ� WKDW� GUXJV� VXFK� DV� GHQRVXPDE� �5$1./� LQKLELWRU���
bevacizumab (monoclonal antibody; VEGF-A inhibitor, 
avascular growth factor), sunitinib (tyrosine kinase inhibitor) 
DQG� WHPVLUROLPXV� �VSHFLILF�P725�LQKLELWRU�� WRJHWKHU�ZLWK�%3�
may also cause jaw osteonecrosis (5, 6). The American Associa-
tion of Oral and Maxillofacial Surgeons (AAOMS) updated the 
definition of bisphosphonate-related osteonecrosis of the jaw 
�%521-��LQ������DQG�UHSRUWHG�LW�DV�PHGLFDWLRQ�UHODWHG�RVWHRQH-
crosis of the jaw (MRONJ) since drugs other than bisphospho-
nates can induce this condition (7, 8).

  As more and more antiresorptive and antiangiogenic drugs are 
being developed, these newer drugs appear to increase the 
incidence of MRONJ. In addition, studies have shown that the 
risk of osteonecrosis is less when these drugs are used alone, 
and likehood of MRONJ increases when they are used in combi-
nation with other drugs such as corticosteroids (9). According to 
the definition made by AAOMS in 2014, MRONJ is “in patients 
who have received or are receiving antiresorptive or antiangio-
genic therapy before and do not have a history of radiotherapy 
and metastasis to the jaw area; jawbone necrosis characterized 
by exposed bone that persists for more than eight weeks in the 
maxillofacial region and can be observed through open 
exposure or intraoral or extraoral fistula” (7). 
In this review, we aimed to update the knowledge, attitudes and 
behaviors of dentists about MRONJ and to shape the approach 
to MRONJ with the guidance of current literature.

Risk Factors for MRONJ
  The risk factors for MRONJ can be considered as drug-related, 
ORFDO��V\VWHPLF��GHPRJUDSKLF�DQG�JHQHWLF�IDFWRUV�������3RRU�RUDO�
hygiene, inflammatory diseases such as apical periodontitis, 
gingival abscess, and periodontal problems are known as local 
factors that facilitate the development of MRONJ (11). 
  Many researchers have previously stated that the risk of 
MRONJ development increases after invasive dental treatments 
involving bone (tooth extraction, dental implant, apical or 
periodontal surgery) (12). However, it should not be forgotten 
that MRONJ may develop spontaneously. In addition, poorly 
fitting prostheses and excessive occlusal forces are also local 
risk factors for MRONJ (12). It is known that nitrogen-contain-
LQJ� ELVSKRVSKRQDWHV� �$OHQGURQDWH�� 3DPLGURQDWH�� =ROHGURQDWH��
etc.) cause a higher rate of MRONJ formation, especially when 
used intravenously, compared to non-nitrogen bisphosphonates 
(Etidronate, Tiludronate, Clodronate, etc.) (13). In patients with 
malignant conditions, bisphosphonates have a higher risk of 
MRONJ than osteoporosis (11). The time of administration, 
dose, and potency of the drug are also potential factors in the 
MRONJ development (13). The possibility of MRONJ develop-
ment increases in systemic factors that increase comorbidity 
such as hypocalcemia, rheumatoid arthritis, renal dialysis, 
anemia, hypoparathyroidism, vitamin D deficiency, osteomala-
FLD�� GLDEHWHV�� DQG� 3DJHW
V� GLVHDVH� DFFRPSDQ\LQJ� WKH� SDWLHQW
V�
primary disease (14).
  There are studies showing that some congenital factors for 
H[DPSOH� VLQJOH� QXFOHRWLGH� SRO\PRUSKLVP� LQ� 003��� DQG�
F\WRFKURPH�3�����&�JHQHV�DQG�YDULDWLRQV�LQ�WKH�$&(�JHQH�PD\�
be effective in the MRONJ development (15).
  Many researchers have stated that demographic factors like 
lifestyle, smoking, obesity and alcohol use are also risk factors 
for MRONJ (12).

Clinical Findings and Stages of MRONJ
��3UHVHQFH�RI�H[SRVHG�ERQH��������RI�FDVHV��LV�WKH�PRVW�VLJQLIL-
cant clinical finding of MRONJ, in addition to local abscesses 
and soft tissue swelling, infection symptoms such as suppura-
tion and intraoral/extraoal fistula formation can often be 
observed in clinical findings. If a superinfection develops in the 
necrotic tissue, the patient may experience severe pain, but pain 
is not a finding in every case. The possibility of osteoradione-
crosis should also be taken into account in patients with an 
H[SRVHG�ERQH�ZKR�XVH�%3�DQG�UHFHLYH�MDZ�UDGLDWLRQ����������
  The clinical findings of MRONJ can be confused with many 
diseases and conditions, so its differential diagnosis should be 
made carefully. Differential diagnosis for MRONJ include 
many diseases such as sinusitis, atypical neuralgia, myofascial 
pain, odontalgia, dental caries, periapical pathologies, fibroos-
seous lesions, alveolar osteitis, periodontal diseases, chronic 
sclerosing osteomyelitis, sarcomas, neoplastic processes of jaws 
or temporomandibular disorders (7). Since none of the clinical 
findings in question were specific to MRONJ, AAOMS 
conducted a study based on clinical signs and symptoms for the 
staging of MRONJ cases for the first time in 2007 and made the 
last update in 2014 (16). The MRONJ stages and treatment 
options updated by the AAOMS are shown in Table I (17,18).

such as trabecular bone density change and bone sequestrum 
(25, 26). CT findings frequently seen in MRONJ include areas 
of osteosclerosis and osteolysis, irregularities and destructions 
at the borders of cortical bones, cortical bone perforation and 
sequestrum formation. The sequestrum, which is a typical 
finding for MRONJ, is mostly observed in the spongy trabecular 
bone, but can also be viewed in the cortical bone (27). The 
radiographic findings of the patient diagnosed with MRONJ on 
CT are shown in the Figure 2.

Figure 2. A 68-year-old male diagnosed with MRONJ with a history of lung 
cancer and developed bone metastasis. An axial CT image shows cancellous 
sequestra on both sides of the mandible with buccolingual cortical perforation 
�DUURZ���3HULRVWHDO� UHDFWLRQ� LV� DOVR�GHWHFWHG�RQ� WKH� ULJKW�SRVWHULRU�SDUW� RI� WKH�
buccal cortical bone (circle). MRONJ, medication-related osteonecrosis of the 
jaw (22).

Magnetic Resonance Imaging
It is shown that MRI is more successful in detecting early signs 
RI�VWDJH���0521-�WKDQ�&%&7�DQG�&7��,W�DOVR�DOORZV�LPDJLQJ�RI�
cervical lymphadenopathies such as submandibular and 
jugulodigastric lymph nodes accompanying MRONJ as soft 
tissues are better visualized on MRI (23). In a study, MRI was 
found to be able to detect early osteomyelitis of Stage 0 MRONJ 
ZKLFK�LV�QHJDWLYH�RQ�&7�������/LYLQJ�ERQH�LQ�VWDJH���0521-�
shows low intensity on T1-weighted images and high intensity 
on both T2-weighted images and short tau inversion recovery 
(STIR) images which indicate the existing inflammation (23, 
26, 28). When these bones become exposed or necrotic, the 
density becomes hypointense at T1, T2 and STIR (19, 23, 26, 
29). The necrotic bone periphery gives a high-intensity “+” 
image on T2 and T1 with contrast, similar to the MRONJ foci 
and sequestrum with a hyperintense edge. In a clinical study, 
early-stage MRONJ detection of 54% on panoramic radio-
graphs was shown to offer a higher sensitivity of 92% on MRI 
(30, 31). The MR images of a patient diagnosed with MRONJ as 
a result of zoledronic acid use are shown in Figure 3.

Functional Imaging
)XQFWLRQDO�LPDJLQJ�PHWKRGV�LPSOLFDWH�6LQJOH�3KRWRQ�(PLVVLRQ�
&RPSXWHG� 7RPRJUDSK\� �63(&7��� %RQH� 6FLQWLJUDSK\� DQG�
3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��ZKLFK�FDQ�GHWHFW�RVWHR-
blastic and osteoclastic activity before radiographically detected 
morphological changes in bone and hybrid systems 
�63(&7�&7��3(7��ZKLFK�WKHVH�LPDJLQJ�V\VWHPV�DUH�FRPELQHG�
with CT and imaging techniques such as Fluorescence Guided 
%RQH� 5HVHFWLRQ�9LVLEO\� (QKDQFHG� /HVLRQ� &RYHUDJH� �9(/-
scope) (33).

SPECT/CT
,Q� 63(&7�� WKH� GLVWULEXWLRQ� RI� UDGLRQXFOLGH� LV� YLHZHG� IURP�
multiple angles and in multiple two-dimensional images. A 
three-dimensional image is calculated from these datasets. 
63(&7�LPDJLQJ�WHFKQLTXH�FDQ�EH�XVHG�DV�D�K\EULG�63(&7�&7�
scanner in combination with anatomical imaging techniques. 
7HFKQHWLXP���P� PHWK\OHQH� GLSKRVSKRQDWH� ���7FP�0'3�� RU�
WHFKQHWLXP���� P�'3'� ���7FP�'3'�� DUH� FRQVWDQWO\� XVHG�
nuclides to detect bone infections and do not show any major 
difference in pathological bone changes. The positive scintigra-
phy findings observed in MRONJ in many studies are consistent 

with histological findings, which also supports its performance 
in the early diagnosis of MRONJ (34). However, images created 
by bone scintigraphy are two-dimensional and have low 
DQDWRPLFDO� UHVROXWLRQ�� %HFDXVH� RI� WKLV� QHJDWLYLW\�� LQ� WKH�
presence of osteonecrosis, the dimensions of the lesion can not 
be measured with high accuracy when compared with CT and 
MRI. Another deficit of this technique is the insufficiency to 
clearly distinguish between the inflammatory and malignant 
VWDJHV�RI�H[LVWLQJ�OHVLRQV�������7KH�63(&7�&7�LPDJLQJ�PHWKRG�
using Technetium is shown in the Figure 4.

Positron Emission Tomography/Computerized 
Tomography (PET/CT)
&RPSDUHG� WR� WKH� 63(&7� LPDJLQJ� PHWKRG�� WKH� 3(7� LPDJLQJ�
method provides images with higher contrast and resolution. 
7KH� 3(7�&7� K\EULG� V\VWHP� FRQVROLGDWHV� DQDWRPLFDO� LPDJLQJ�
DQG�IXQFWLRQDO�LPDJLQJ�DV�LQ�63(&7�&7�EHIRUH�DQG�FRPSDUHG�
ZLWK�3(7�LPDJLQJ��LQIHFWHG�ERQH�WLVVXH�FDQ�EH�H[SHFWHG�WR�VKRZ�
increased glucose metabolism, an increased uptake compared to 
necrotic areas. Therefore, it is used to visualize suspected 
necrotic areas where blood flow and hypermetabolism do not 
RFFXU��$EQRUPDO�PDQGLEXODU�GHYHORSPHQW�RQ�3(7�VFDQ� LV�QRW�
unequivocally indicative of MRONJ (36). 
Sodium Fluoride (NaF) is more sensitive to localize the site of 
osteoblastic activity than fluorodeoxyglucose (FDG). FDG acts 
as an analogue involved in glucose metabolism; it has high 
performance in detecting bone infection and determining 
MRONJ stages. Studies using this imaging system have shown 
that MRONJ cases contain both necrotic tissue and signs of 
LQIODPPDWLRQ��+RZHYHU��WKH�FRPPRQ�GLVDGYDQWDJH�RI�3(7�ZLWK�
other functional imaging methods is that inflammatory events 
with high metabolism and cancer types with increased metabo-
lism have a similar appearance (37). At this point, hybrid 
V\VWHPV� �63(&7�&7�� 3(7�&7�� FUHDWHG� E\� FRPELQLQJ� ERWK�
63(&7� DQG� 3(7� WHFKQLTXHV� ZLWK� ORZ� VSHFLILFLW\� ZLWK� &7�
images allows combining functional and metabolic activity with 
detailed radiological anatomical dimension (23, 33). The truth 
that the actual dimension of surgically resected MRONJ lesions 
were established with respect to the measurements carried out 
63(&7�&7� LPDJHV� LQ� VWXGLHV� FRQGXFWHG� RQ� WKLV� VXEMHFW� DOVR�
displays the benefits of hybrid systems (38).

VELscope
Fluorescence-guided bone resection is a definitively defined 
imaging modality in integration with surgery in MRONJ. 
According to this method, the patient takes 100 mg of doxycy-
cline twice a day for 10 days before surgery. Thus, living bone 
will have a doxycycline uptake and present a “greenish” light 
ZKHQ�LOOXPLQDWHG�E\�WKH�9(/VFRSH��7KH�IOXRUHVFHQFH�RI�OLYLQJ�
bone is displayed "under blue light of 400 to 460 nm" (39). 
There is no uptake in necrotic bone, so it does not show fluores-
FHQFH��3DXWNH�HW�DO��FRQFOXGHG�WKDW�EOHHGLQJ�RI�WKH�ERQH�GXULQJ�
resection was not correlated with any bone fluorescence signal 
������%RQH�KHPRUUKDJH��VXJJHVWLYH�RI�OLYLQJ�ERQH��PD\�RFFXU�LQ�
areas of cancellous bone, but no fluorescence (39). This 
technique may suggest a way to standardize the surgical proce-
dure (40).

Prevention of MRONJ
  The key to prevention of MRONJ is screening high-risk 
patients (eg, AAOMS stage 0) predisposed to the disease to 
detect it at an early stage to effectively prevent progression and 
occurrence (41). Therefore, prevention should come before 
WUHDWPHQW�� 3XEOLVKHG� VWXGLHV� KDYH� VKRZQ� WKDW� ORFDO� LQIHFWLRQ�
treatment and oral hygiene can reduce the risk of MRONJ (42). 
Multidisciplinary cooperations between oncologists and 
dentists and close follow-up play a critical role in the prevention 
and treatment of MRONJ. More attention should be paid to oral 
hygiene and periodontal health in all stages of MRONJ (43). 
Maintaining proper oral hygiene and using antibacterial mouth-
washes may help delay the MRONJ progression (41).
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Cancer patients who will receive bone marrow treatment in 
non-emergency circumstances should be examined in terms of 
oral care before starting treatment and ensure that necessary 
dental procedures are performed. Oncologists should inform 
patients about the significance of oral care before treatment and 
patients should be examined by a dentist to eliminate risks as 
much as possible. For recently diagnosed MRONJ patients, it 
can be determined whether bone marrow treatment should be 
continued or interrupted by determining the development of 
subsequent treatment plans (23, 33).
Treatments for dentists should be logical with a follow-up 
system that provides follow-up examinations. Modifiable risk 
factors should be assessed for patients before cancer treatment 
and preliminary treatments such as extraction, conservative 
dental and periodontal treatment, adjustment of prostheses if 
necessary and finally the necessity of a lifetime daily oral care 
commitment and encouraging reduction of risk factors (such as 
smoking and uncontrolled diabetes) training should be provided 
(44). Controllable risk factors should be minimized. During the 
treatment, sixth-month follow-ups should be strictly followed 
and if symptoms recur, a doctor should be consulted at any time. 
It is recommended that the dentist complete the oral examina-
tion, evaluate the condition of the soft and hard tissues in the 
oral cavity, continue oral education and control risk factors. The 
patient should be followed for 8 weeks and the outcome evaluat-
ed by the dentist (45).

Drug Holiday
Many researchers recommend stop taking medication before 
tooth extraction or other invasive procedures. There is insuffi-
cient information and resources to refute whether drug holiday 
is beneficial in patients taking antiresorptive drugs for osteopo-
rosis. However, the AAOMS committee reviewed the modified 
drug vacation approach described by Damm and Jones for 
patients at risk and found it appropriate for patients using drugs 
for a long time (> four years) (46). Information on discontinua-
tion of IV bisphosphonate therapy before surgical procedures in 
cancer patients is insufficient. However, if MRONJ develops, 
the doctor may decide to discontinue drug therapy until soft 
tissue healing is complete, depending on the disease condition. 
There is no information to support or refute the issue of discon-
tinuing antiangiogenic drug treatment to prevent or treat 
MRONJ, and research on this issue is ongoing (46).

MRONJ Treatment
There is no defined gold standard treatment in the literature and 
MRONJ is often very difficult to treat (23, 47, 48). Treatment 
strategies are mainly focused on minimizing the progression or 
formation of bone necrosis, eliminating pain, controlling 
infection and optimizing the patient's quality of life (16, 23, 47, 
48). The AAOMS recommends stage-based treatment planning 
in patients with MRONJ (Table I). No treatment is recommend-
ed other than educating the patients about what MRONJ is, 
necessary precautions to prevent it, and oral hygiene for patients 
in the risk group, (49). In cases where a mobile sequestrant 
develops, it should be taken regardless of the stage (16).
Medication is the primary way currently existing in the early 
stages of MRONJ. Considering the AAOMS' report in 2014, 
Stage 0 and 1 MRONJ patients may take advantage of medical 

treatments such as antimicrobials and systematic antibiotics 
(16). It can also be administered as adjuvant treatment in Stages 
2 and 3 when evidence of infection emerges. Even in advanced 
stages requiring surgical treatment despite these recommenda-
tions, conservative medical treatment may prevail, and if the 
patient does not want to have surgery or the general situation of 
the patient does not empower surgery, conservative treatment 
may be a good alternative (50).
The antibiotics most commonly used for systematic drug 
therapy in MRONJ appear to be metronidazole, amoxicillin, 
penicillin, amoxicillin/clavulanate or a combination (51). In 
case of local antimicrobial use for the management of MRONJ, 
the first choice that should come to mind is chlorhexidine. 
Although the efficacy and extent of the application has not been 
fully determined, conservative treatment is a reliable method 
that can be applied at first and remains the most constantly tried 
method in the MRONJ treatment (51).

Although the AAOMS primarily recommends conservative 
treatment, Ristow et al. stated that the success rate was 20% in 
cases in which conservative treatment was preferred, while the 
success rate was over 85% in cases that underwent surgical 
treatment (52). This shows that, except for third-degree cases or 
well-defined sequestration, when non-operative treatment fails, 
operative treatment, which is a more cautious approach, should 
be considered. For successful surgical treatment, reducing the 
bacterial load with conservative methods before the operation, 
completely removing the necrotic bone during the surgery, 
removing the teeth in the necrosis area and correcting the sharp 
bone edges, tension-free primary closure of the wound area with 
a mucoperiosteal flap, laser that increases the success of surgery 
by disinfecting the bone, ozone, long-term antibiotic use are 
UHFRPPHQGHG�� 'XULQJ� VXUJHU\�� WKH� 9(/VFRSH� WHFKQLTXH� FDQ�
also be used to distinguish between vital and necrotic bone (53).
Although it has proven to be effective, some disadvantages have 
been reported in surgical treatment, such as worsening of symp-
toms after treatment, pathological fractures and loss of jaw 
segments. Surgical treatment has not yet been proven to treat 
patients in the early stages but it is a necessary modality for the 
treatment of more advanced MRONJ (54).
In addition to the treatment methods recommended by the 
AAOMS, there are research results showing that some auxiliary 
regenerative treatments also positively affect the recovery in 
MRONJ patients. Regenerative treatment choices in the 
treatment of MRONJ include low-dose laser therapy, surgical 
debridement with laser, surgical debridement under the 
guidance of fluorescent staining method, use of platelet concen-
trates, ozone and hyperbaric oxygen therapy, use of pentoxifyl-
line, alpha-tocopherol, parathormone or stem cell transplanta-
tion into the lesion (23, 55). 
  Ozone therapy induces endogenous antioxidant systems and 
breaks the xanthine/xanthine oxidase enzyme pathway required 
for oxidation. It has been reported that ozone therapy increases 
blood circulation, erythrocyte count and hemoglobin amount, 
activates the mononuclear phagocytic system, contributes 
positively to the healing of bone defects and has antibacterial 
effects (56). Ozone treatment has also been reported to stimulate 
cell proliferation and soft tissue healing in stage 1 and 2 
MRONJ (57). 

$OWKRXJK� WKH� UHVXOWV�RI�K\SHUEDULF�R[\JHQ� �+%2��DUH�FRQWUR-
versial, it is used in the MRONJ treatment less frequently. Some 
UHVHDUFKHUV�KDYH� UHSRUWHG� WKDW�+%2�HQKDQFHV�ZRXQG�KHDOLQJ��
reduces edema and swelling, stimulates stem cell mobilization 
and reduces the suppression of bone regeneration caused by 
bisphosphonates (57, 58).
///7� �/RZ�OHYHO� ODVHU� WKHUDS\�� KDV� SRVLWLYH� HIIHFWV� VXFK� DV�
reducing pain, increasing wound healing and facilitating nerve 
UHJHQHUDWLRQ�� ,W�KDV�EHHQ�VWDWHG� LQ�GLIIHUHQW�VWXGLHV� WKDW�///7�
has been used on the basis of its biostimulant effect in MRONJ 
lesions (57, 59).
3HQWR[LI\OOLQH� DQG� Į�WRFRSKHURO� KDYH� EHHQ� UHSRUWHG� WR� KHOS�
antimicrobial treatment in the early stages of MRONJ and a 
74% reduction was found in the bone exposure area and symp-
WRPV�LQ�FDVHV�ZKHUH�WKH\�ZHUH�XVHG�������3HQWR[LI\OOLQH��ZKLFK�
is a purine-derived peripheral vasodilator substance, improves 
the decreased flexibility of erythrocytes, helps to increase the 
oxygen saturation of the tissues by decreasing the blood viscosi-
ty and increasing the flow feature, thus the microcirculation of 
the blood. In addition, it inhibits fibroblasts, increases collage-
nase activity and decreases the proinflammatory cytokines such 
DV� LQWHUOHXNLQ���� �,/����� DQG� WXPRU� QHFURVLV� IDFWRU� DOSKD�
�71)�Į�������
3KRWR�ELR�PRGXODWLRQ��3%0���EHVLGHV�LWV�DQDOJHVLF�DQG�DQWL�LQ-
flammatory effects, also an accelerator of tissue healing and 
UHSDLU�������&\WRFKURPH�&�R[LGDVH�LV�VWLPXODWHG�GXULQJ�3%0��
resulting in increased cell proliferation, migration, differentia-
WLRQ��DQG�PHWDEROLF�DFWLYLW\�������6LQFH�3%0�HQKDQFHV�ZRXQG�
healing and modulates cell metabolism, it is considered a 
complementary therapy in MRONJ (62).
Another agent used in MRONJ is teriparatide. Teriparatide 
promotes the formation of healthy bone to replace necrotic bone 
by activating bone remodeling and increasing bone formation. 
There is also a view that teriparatide exerts its effect by 
suppressing sclerostin production and activating WNT signaling 
(63). Teriparatide has an osteoanabolic effect and has been 
found to encourage bone growth and healing in chronic 
periodontitis (64).
Mesenchymal stem cells (MSC) are well known for their ability 
to differentiate into tissue-forming cells for instance osteoblasts, 
chondrocytes and adipocytes. Due to their capacity to differenti-
ate into osteoblasts and their immunomodulatory properties, 
MSCs can be used as graft material for areas of osteonecrosis 
(65). The efficacy of the MSC graft is related to its ability to 
LQFUHDVH�7*)�ȕ���,/����DQG�UHJXODWRU\�7�FHOOV��&'��������DQG�
UHGXFH�,/����,/����DQG�&�UHDFWLYH�SURWHLQV�������7KH�OLPLWDWLRQ�
of MSC in the treatment of MRONJ is that it is not fully known 
if the primary mechanism of MSC is due to osteoblast differen-
tiation or bone regeneration associated with immunomodulatory 
properties or both. In addition, MSC treatment has some 
detriments such as the need for additional equipment and an 
uncomfortable procedure. Finally, similar to other treatment 
modalities using grafts, MSC is difficult to implement as a 
single modality in the MRONJ treatment. Instead, it appears to 
be an adjunctive method that requires surgical treatment. 
Despite these limitations, MSC is taken into account as one of 
the most encouraging treatment modalities in combination with 
teriparatide due to its regenerative potential (65).

DISCUSSION
A comprehensive medical history and physical examination, 
along with effective radiological examinations are immensely 
important in the MRONJ diagnosis and planning while consid-
ering not only the presence of necrotic bone, but also other 
clinical signs and conventional-advanced imaging. It should be 
remembered that some cases of MRONJ may occur sponta-
neously, especially in the early stages, without the dental-peri-
odontal diseases or any association with invasive dental proce-
dures and it should be noted that pain may not always be present 
(67). The most common pathology observed in MRONJ is the 
emergence of non-epithelial bone, decreased number of osteo-
cytes, more empty lacunae with increasing amounts of necrotic 
bone, demineralized extracellular bone matrix, denudation of 
bone and osteonecrosis (68).
Even though no general consensus exists on optimal treatment 
methods, it is noteworthy that all treatment strategies applied in 
practice are well-known anti-infective strategies. Conservative 
therapy usually comprises the use of anti-infective and oral 
disinfectants and long-term antibiotic therapy with temporary or 
even permanent cessation of antiresorptive drug therapy. 
Although this treatment does not usually lead to exact mucosal 
healing, it can lead to symptomatic relief as it can alleviate the 
signs of infection. It may also lead to downstaging of the disease 
(eg, stage 2 to 1) through reduced pain, swelling, and pus exuda-
tion (69). Surgical therapy takes place with antibiotic therapy, 
complete removal of necrotic bone fragments, softening of 
sharp-edged bones and plastic wound closure. The major intent 
in all these methods is to directly address the infection, remove 
necrotic and infected bone fragments and protect the surround-
ing bone from reinfection (70).

CONCLUSION
As a result, even though there is no concurrence on the preferred  
treatment methods, researchers agree that the most important 
trump card in the control of MRONJ is to prohibit the develop-
ment and to detect it with advanced radiologic examinations at 
an early stage.



ABSTRACT
Medication Related Osteonecrosis of Jaw (MRONJ) is a persistent and rare pathology that devel-
ops with progressive bone destruction and bone necrosis as a result of impaired blood supply in 
the mandible and maxilla. The key point to the prevention and treatment of MRONJ is screening 
high-risk patients predisposed to the disease to detect it at an early stage to effectively prevent the 
risk of progression and occurrence. Although no exposed bone is seen in clinical examination, 
osteonecrosis can be diagnosed early by radiographic examination. Therefore, advanced imaging 
techniques are important in the early diagnosis of MRONJ. There is no defined gold standard 
treatment in the literature and the treatment of MRONJ is often very difficult. Treatment strategies 
are mainly focused on minimizing the progression or formation of bone necrosis, eliminating pain, 
controlling infection and optimizing the patient's quality of life. American Association of Oral and 
Maxillofacial Surgeons (AAOMS) recommends stage-based treatment planning in MRONJ 
patients. In addition to the treatment methods recommended by the AAOMS, there are research 
showing that some adjuvant treatments have a positive effect on recovery in MRONJ patients. For 
example, the use of platelet-rich plasma/fibrin in addition to surgical treatment increasing the 
success of surgery is one of them. Alternative treatment options are low-level laser therapy, 
surgical debridement with laser, surgical debridement under the guidance of fluorescent staining 
method, use of platelet concentrates, ozone and hyperbaric oxygen therapy, pentoxifylline, 
alpha-tocopherol, photo-bio modulation, use of parathormone or stem cell transplantation into the 
lesion. In this review, we aimed to update the knowledge, attitudes and behaviors of dentists about 
MRONJ and to shape the approach to MRONJ with the guidance of current literature.
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Medication-related osteonecrosis of the jaw, Diagnosis, Treatment
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MRONJ Radiology
In patients with bisphosphonate therapy and clinically exposed 
bone, there is usually no difficulty in diagnosing MRONJ. 
However, it is known that 30% of MRONJ cases occur without 
bone exposure. At this point, radiographic evaluation may take 
a role in the early diagnosis of stage 0 MRONJ (19).
  In order to diagnose MRONJ, a careful radiological examina-
tion is required along with the clinical examination. Although 
no exposed bone is clinically seen, osteonecrosis can be detect-
ed at an early stage through radiographic examination (20). 
Although there is no imaging method approved as the gold 
standard in the detection of radiological findings of MRONJ, 
anatomical and functional imaging methods are used (21).

Anatomical Imaging
Computed tomography (CT), panoramic radiographs, magnetic 
resonance imaging (MRI) and cone-beam computed tomogra-
SK\��&%&7��DUH�DPRQJVW�WKH�DQDWRPLFDO�LPDJLQJ�PHWKRGV������

Panoramic Radiography
In daily routine, clinical examination and radiographic evalua-
tion are the minimum procedures to detect lesions and provide 
data for follow-up appointment. Especially in stage 0 MRONJ 
cases, early diagnosis can be made by radiographic evaluation 
and it will also prevent the progression of the cases to more 
advanced stages (22). A case of MRONJ detected at an early 
stage is shown in Figure 1.

In panoramic and periapical radiography, which are often used 
routinely, increased trabecular density, non-healing of 
extraction sockets, sequestra formation with radiopaque areas 
around the necrotic bone, thickening of the lamina dura, cortical 
border of the mandibular canal and maxillary sinus floor, 
enlargement of the periodontal ligament space, periosteal 
reaction and the appearance of a pathological fracture raises 
suspicion as a sign of osteonecrosis (23).
 In the early stages of MRONJ, conventional two-dimensional 
(2D) radiography techniques may be insufficient. When lesions 
are smaller than one cm, they may appear normal on panoramic 
radiographs. 2D imaging techniques may be inadequate because 
of their lower ability to distinguish the sequestrum from healthy 
bones and changes in the image can only be seen when 
~30-50% of bone density is lost. Due to such inadequacies, 
three-dimensional (3D) imaging methods such as MRI and CT 
are used in suspicious cases (24, 25).

Computed Tomography
Early diagnosis of osteonecrosis lesions can be achieved by 
evaluating the cancellous and cortical structure of the jaw 
bones, the entity of periosteal bone reaction and sequestrum, 
and the tissue integrity of adjacent structures with computerized 
tomography (25). Computed tomography can best determine the 
dimension of the lesion as it can show a larger area than the 
clinically observed bone exposure (26, 27). CT is superior in 
detecting signs of MRONJ compared to traditional methods 
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Anahtar Kelimeler: 
øODFD�ED÷OÕ�oHQH�NHPL÷L�RVWHRQHNUR]X��7HúKLV��7HGDYL

INTRODUCTION
%LVSKRVSKRQDWHV��%3��DUH�WKH�PDLQ�FODVV�RI�GUXJV�XVHG�IRU�WKH�
bone diseases and are stable analogs of inorganic pyrophosphate 
�33L��WKDW�ELQG�WR�K\GUR[\DSDWLWH�FU\VWDOV�DW�DFWLYH�ERQH�UHPRG-
HOLQJ�VLWHV� �����%LVSKRVSKRQDWHV�DFW�E\� LQWHUIHULQJ�ZLWK�RVWHR-
clast-mediated bone resorption and disrupting intracellular 
signaling, therefore they are considered one of the most valid 
antiresorptive drugs. Since their discovery in the 1960s, they 
have been widely used in patients with various pathologies 
affecting bone tissue (such as osteoporosis and similar diseases) 
(1). Despite the benefits of bisphosphonates in bone metastasis 
and osteoporosis treatment, they also have side effects (2). The 
most important of these side effects is osteonecrosis of the jaw, 
which develops with progressive bone destruction and bone 
necrosis as a result of impaired blood supply caused by bisphos-
phonate group drugs (3).  It was firstly reported by Marx et al. in 
2003 that jaw bone necrosis may occur in patients using 
bisphosphonate group drugs (4). In the following years, it has 
EHHQ� VHHQ� WKDW� GUXJV� VXFK� DV� GHQRVXPDE� �5$1./� LQKLELWRU���
bevacizumab (monoclonal antibody; VEGF-A inhibitor, 
avascular growth factor), sunitinib (tyrosine kinase inhibitor) 
DQG� WHPVLUROLPXV� �VSHFLILF�P725�LQKLELWRU�� WRJHWKHU�ZLWK�%3�
may also cause jaw osteonecrosis (5, 6). The American Associa-
tion of Oral and Maxillofacial Surgeons (AAOMS) updated the 
definition of bisphosphonate-related osteonecrosis of the jaw 
�%521-��LQ������DQG�UHSRUWHG�LW�DV�PHGLFDWLRQ�UHODWHG�RVWHRQH-
crosis of the jaw (MRONJ) since drugs other than bisphospho-
nates can induce this condition (7, 8).

  As more and more antiresorptive and antiangiogenic drugs are 
being developed, these newer drugs appear to increase the 
incidence of MRONJ. In addition, studies have shown that the 
risk of osteonecrosis is less when these drugs are used alone, 
and likehood of MRONJ increases when they are used in combi-
nation with other drugs such as corticosteroids (9). According to 
the definition made by AAOMS in 2014, MRONJ is “in patients 
who have received or are receiving antiresorptive or antiangio-
genic therapy before and do not have a history of radiotherapy 
and metastasis to the jaw area; jawbone necrosis characterized 
by exposed bone that persists for more than eight weeks in the 
maxillofacial region and can be observed through open 
exposure or intraoral or extraoral fistula” (7). 
In this review, we aimed to update the knowledge, attitudes and 
behaviors of dentists about MRONJ and to shape the approach 
to MRONJ with the guidance of current literature.

Risk Factors for MRONJ
  The risk factors for MRONJ can be considered as drug-related, 
ORFDO��V\VWHPLF��GHPRJUDSKLF�DQG�JHQHWLF�IDFWRUV�������3RRU�RUDO�
hygiene, inflammatory diseases such as apical periodontitis, 
gingival abscess, and periodontal problems are known as local 
factors that facilitate the development of MRONJ (11). 
  Many researchers have previously stated that the risk of 
MRONJ development increases after invasive dental treatments 
involving bone (tooth extraction, dental implant, apical or 
periodontal surgery) (12). However, it should not be forgotten 
that MRONJ may develop spontaneously. In addition, poorly 
fitting prostheses and excessive occlusal forces are also local 
risk factors for MRONJ (12). It is known that nitrogen-contain-
LQJ� ELVSKRVSKRQDWHV� �$OHQGURQDWH�� 3DPLGURQDWH�� =ROHGURQDWH��
etc.) cause a higher rate of MRONJ formation, especially when 
used intravenously, compared to non-nitrogen bisphosphonates 
(Etidronate, Tiludronate, Clodronate, etc.) (13). In patients with 
malignant conditions, bisphosphonates have a higher risk of 
MRONJ than osteoporosis (11). The time of administration, 
dose, and potency of the drug are also potential factors in the 
MRONJ development (13). The possibility of MRONJ develop-
ment increases in systemic factors that increase comorbidity 
such as hypocalcemia, rheumatoid arthritis, renal dialysis, 
anemia, hypoparathyroidism, vitamin D deficiency, osteomala-
FLD�� GLDEHWHV�� DQG� 3DJHW
V� GLVHDVH� DFFRPSDQ\LQJ� WKH� SDWLHQW
V�
primary disease (14).
  There are studies showing that some congenital factors for 
H[DPSOH� VLQJOH� QXFOHRWLGH� SRO\PRUSKLVP� LQ� 003��� DQG�
F\WRFKURPH�3�����&�JHQHV�DQG�YDULDWLRQV�LQ�WKH�$&(�JHQH�PD\�
be effective in the MRONJ development (15).
  Many researchers have stated that demographic factors like 
lifestyle, smoking, obesity and alcohol use are also risk factors 
for MRONJ (12).

Clinical Findings and Stages of MRONJ
��3UHVHQFH�RI�H[SRVHG�ERQH��������RI�FDVHV��LV�WKH�PRVW�VLJQLIL-
cant clinical finding of MRONJ, in addition to local abscesses 
and soft tissue swelling, infection symptoms such as suppura-
tion and intraoral/extraoal fistula formation can often be 
observed in clinical findings. If a superinfection develops in the 
necrotic tissue, the patient may experience severe pain, but pain 
is not a finding in every case. The possibility of osteoradione-
crosis should also be taken into account in patients with an 
H[SRVHG�ERQH�ZKR�XVH�%3�DQG�UHFHLYH�MDZ�UDGLDWLRQ����������
  The clinical findings of MRONJ can be confused with many 
diseases and conditions, so its differential diagnosis should be 
made carefully. Differential diagnosis for MRONJ include 
many diseases such as sinusitis, atypical neuralgia, myofascial 
pain, odontalgia, dental caries, periapical pathologies, fibroos-
seous lesions, alveolar osteitis, periodontal diseases, chronic 
sclerosing osteomyelitis, sarcomas, neoplastic processes of jaws 
or temporomandibular disorders (7). Since none of the clinical 
findings in question were specific to MRONJ, AAOMS 
conducted a study based on clinical signs and symptoms for the 
staging of MRONJ cases for the first time in 2007 and made the 
last update in 2014 (16). The MRONJ stages and treatment 
options updated by the AAOMS are shown in Table I (17,18).

such as trabecular bone density change and bone sequestrum 
(25, 26). CT findings frequently seen in MRONJ include areas 
of osteosclerosis and osteolysis, irregularities and destructions 
at the borders of cortical bones, cortical bone perforation and 
sequestrum formation. The sequestrum, which is a typical 
finding for MRONJ, is mostly observed in the spongy trabecular 
bone, but can also be viewed in the cortical bone (27). The 
radiographic findings of the patient diagnosed with MRONJ on 
CT are shown in the Figure 2.

Figure 2. A 68-year-old male diagnosed with MRONJ with a history of lung 
cancer and developed bone metastasis. An axial CT image shows cancellous 
sequestra on both sides of the mandible with buccolingual cortical perforation 
�DUURZ���3HULRVWHDO� UHDFWLRQ� LV� DOVR�GHWHFWHG�RQ� WKH� ULJKW�SRVWHULRU�SDUW� RI� WKH�
buccal cortical bone (circle). MRONJ, medication-related osteonecrosis of the 
jaw (22).

Magnetic Resonance Imaging
It is shown that MRI is more successful in detecting early signs 
RI�VWDJH���0521-�WKDQ�&%&7�DQG�&7��,W�DOVR�DOORZV�LPDJLQJ�RI�
cervical lymphadenopathies such as submandibular and 
jugulodigastric lymph nodes accompanying MRONJ as soft 
tissues are better visualized on MRI (23). In a study, MRI was 
found to be able to detect early osteomyelitis of Stage 0 MRONJ 
ZKLFK�LV�QHJDWLYH�RQ�&7�������/LYLQJ�ERQH�LQ�VWDJH���0521-�
shows low intensity on T1-weighted images and high intensity 
on both T2-weighted images and short tau inversion recovery 
(STIR) images which indicate the existing inflammation (23, 
26, 28). When these bones become exposed or necrotic, the 
density becomes hypointense at T1, T2 and STIR (19, 23, 26, 
29). The necrotic bone periphery gives a high-intensity “+” 
image on T2 and T1 with contrast, similar to the MRONJ foci 
and sequestrum with a hyperintense edge. In a clinical study, 
early-stage MRONJ detection of 54% on panoramic radio-
graphs was shown to offer a higher sensitivity of 92% on MRI 
(30, 31). The MR images of a patient diagnosed with MRONJ as 
a result of zoledronic acid use are shown in Figure 3.

Functional Imaging
)XQFWLRQDO�LPDJLQJ�PHWKRGV�LPSOLFDWH�6LQJOH�3KRWRQ�(PLVVLRQ�
&RPSXWHG� 7RPRJUDSK\� �63(&7��� %RQH� 6FLQWLJUDSK\� DQG�
3RVLWURQ�(PLVVLRQ�7RPRJUDSK\��3(7��ZKLFK�FDQ�GHWHFW�RVWHR-
blastic and osteoclastic activity before radiographically detected 
morphological changes in bone and hybrid systems 
�63(&7�&7��3(7��ZKLFK�WKHVH�LPDJLQJ�V\VWHPV�DUH�FRPELQHG�
with CT and imaging techniques such as Fluorescence Guided 
%RQH� 5HVHFWLRQ�9LVLEO\� (QKDQFHG� /HVLRQ� &RYHUDJH� �9(/-
scope) (33).

SPECT/CT
,Q� 63(&7�� WKH� GLVWULEXWLRQ� RI� UDGLRQXFOLGH� LV� YLHZHG� IURP�
multiple angles and in multiple two-dimensional images. A 
three-dimensional image is calculated from these datasets. 
63(&7�LPDJLQJ�WHFKQLTXH�FDQ�EH�XVHG�DV�D�K\EULG�63(&7�&7�
scanner in combination with anatomical imaging techniques. 
7HFKQHWLXP���P� PHWK\OHQH� GLSKRVSKRQDWH� ���7FP�0'3�� RU�
WHFKQHWLXP���� P�'3'� ���7FP�'3'�� DUH� FRQVWDQWO\� XVHG�
nuclides to detect bone infections and do not show any major 
difference in pathological bone changes. The positive scintigra-
phy findings observed in MRONJ in many studies are consistent 

with histological findings, which also supports its performance 
in the early diagnosis of MRONJ (34). However, images created 
by bone scintigraphy are two-dimensional and have low 
DQDWRPLFDO� UHVROXWLRQ�� %HFDXVH� RI� WKLV� QHJDWLYLW\�� LQ� WKH�
presence of osteonecrosis, the dimensions of the lesion can not 
be measured with high accuracy when compared with CT and 
MRI. Another deficit of this technique is the insufficiency to 
clearly distinguish between the inflammatory and malignant 
VWDJHV�RI�H[LVWLQJ�OHVLRQV�������7KH�63(&7�&7�LPDJLQJ�PHWKRG�
using Technetium is shown in the Figure 4.

Positron Emission Tomography/Computerized 
Tomography (PET/CT)
&RPSDUHG� WR� WKH� 63(&7� LPDJLQJ� PHWKRG�� WKH� 3(7� LPDJLQJ�
method provides images with higher contrast and resolution. 
7KH� 3(7�&7� K\EULG� V\VWHP� FRQVROLGDWHV� DQDWRPLFDO� LPDJLQJ�
DQG�IXQFWLRQDO�LPDJLQJ�DV�LQ�63(&7�&7�EHIRUH�DQG�FRPSDUHG�
ZLWK�3(7�LPDJLQJ��LQIHFWHG�ERQH�WLVVXH�FDQ�EH�H[SHFWHG�WR�VKRZ�
increased glucose metabolism, an increased uptake compared to 
necrotic areas. Therefore, it is used to visualize suspected 
necrotic areas where blood flow and hypermetabolism do not 
RFFXU��$EQRUPDO�PDQGLEXODU�GHYHORSPHQW�RQ�3(7�VFDQ� LV�QRW�
unequivocally indicative of MRONJ (36). 
Sodium Fluoride (NaF) is more sensitive to localize the site of 
osteoblastic activity than fluorodeoxyglucose (FDG). FDG acts 
as an analogue involved in glucose metabolism; it has high 
performance in detecting bone infection and determining 
MRONJ stages. Studies using this imaging system have shown 
that MRONJ cases contain both necrotic tissue and signs of 
LQIODPPDWLRQ��+RZHYHU��WKH�FRPPRQ�GLVDGYDQWDJH�RI�3(7�ZLWK�
other functional imaging methods is that inflammatory events 
with high metabolism and cancer types with increased metabo-
lism have a similar appearance (37). At this point, hybrid 
V\VWHPV� �63(&7�&7�� 3(7�&7�� FUHDWHG� E\� FRPELQLQJ� ERWK�
63(&7� DQG� 3(7� WHFKQLTXHV� ZLWK� ORZ� VSHFLILFLW\� ZLWK� &7�
images allows combining functional and metabolic activity with 
detailed radiological anatomical dimension (23, 33). The truth 
that the actual dimension of surgically resected MRONJ lesions 
were established with respect to the measurements carried out 
63(&7�&7� LPDJHV� LQ� VWXGLHV� FRQGXFWHG� RQ� WKLV� VXEMHFW� DOVR�
displays the benefits of hybrid systems (38).

VELscope
Fluorescence-guided bone resection is a definitively defined 
imaging modality in integration with surgery in MRONJ. 
According to this method, the patient takes 100 mg of doxycy-
cline twice a day for 10 days before surgery. Thus, living bone 
will have a doxycycline uptake and present a “greenish” light 
ZKHQ�LOOXPLQDWHG�E\�WKH�9(/VFRSH��7KH�IOXRUHVFHQFH�RI�OLYLQJ�
bone is displayed "under blue light of 400 to 460 nm" (39). 
There is no uptake in necrotic bone, so it does not show fluores-
FHQFH��3DXWNH�HW�DO��FRQFOXGHG�WKDW�EOHHGLQJ�RI�WKH�ERQH�GXULQJ�
resection was not correlated with any bone fluorescence signal 
������%RQH�KHPRUUKDJH��VXJJHVWLYH�RI�OLYLQJ�ERQH��PD\�RFFXU�LQ�
areas of cancellous bone, but no fluorescence (39). This 
technique may suggest a way to standardize the surgical proce-
dure (40).

Prevention of MRONJ
  The key to prevention of MRONJ is screening high-risk 
patients (eg, AAOMS stage 0) predisposed to the disease to 
detect it at an early stage to effectively prevent progression and 
occurrence (41). Therefore, prevention should come before 
WUHDWPHQW�� 3XEOLVKHG� VWXGLHV� KDYH� VKRZQ� WKDW� ORFDO� LQIHFWLRQ�
treatment and oral hygiene can reduce the risk of MRONJ (42). 
Multidisciplinary cooperations between oncologists and 
dentists and close follow-up play a critical role in the prevention 
and treatment of MRONJ. More attention should be paid to oral 
hygiene and periodontal health in all stages of MRONJ (43). 
Maintaining proper oral hygiene and using antibacterial mouth-
washes may help delay the MRONJ progression (41).

Cancer patients who will receive bone marrow treatment in 
non-emergency circumstances should be examined in terms of 
oral care before starting treatment and ensure that necessary 
dental procedures are performed. Oncologists should inform 
patients about the significance of oral care before treatment and 
patients should be examined by a dentist to eliminate risks as 
much as possible. For recently diagnosed MRONJ patients, it 
can be determined whether bone marrow treatment should be 
continued or interrupted by determining the development of 
subsequent treatment plans (23, 33).
Treatments for dentists should be logical with a follow-up 
system that provides follow-up examinations. Modifiable risk 
factors should be assessed for patients before cancer treatment 
and preliminary treatments such as extraction, conservative 
dental and periodontal treatment, adjustment of prostheses if 
necessary and finally the necessity of a lifetime daily oral care 
commitment and encouraging reduction of risk factors (such as 
smoking and uncontrolled diabetes) training should be provided 
(44). Controllable risk factors should be minimized. During the 
treatment, sixth-month follow-ups should be strictly followed 
and if symptoms recur, a doctor should be consulted at any time. 
It is recommended that the dentist complete the oral examina-
tion, evaluate the condition of the soft and hard tissues in the 
oral cavity, continue oral education and control risk factors. The 
patient should be followed for 8 weeks and the outcome evaluat-
ed by the dentist (45).

Drug Holiday
Many researchers recommend stop taking medication before 
tooth extraction or other invasive procedures. There is insuffi-
cient information and resources to refute whether drug holiday 
is beneficial in patients taking antiresorptive drugs for osteopo-
rosis. However, the AAOMS committee reviewed the modified 
drug vacation approach described by Damm and Jones for 
patients at risk and found it appropriate for patients using drugs 
for a long time (> four years) (46). Information on discontinua-
tion of IV bisphosphonate therapy before surgical procedures in 
cancer patients is insufficient. However, if MRONJ develops, 
the doctor may decide to discontinue drug therapy until soft 
tissue healing is complete, depending on the disease condition. 
There is no information to support or refute the issue of discon-
tinuing antiangiogenic drug treatment to prevent or treat 
MRONJ, and research on this issue is ongoing (46).

MRONJ Treatment
There is no defined gold standard treatment in the literature and 
MRONJ is often very difficult to treat (23, 47, 48). Treatment 
strategies are mainly focused on minimizing the progression or 
formation of bone necrosis, eliminating pain, controlling 
infection and optimizing the patient's quality of life (16, 23, 47, 
48). The AAOMS recommends stage-based treatment planning 
in patients with MRONJ (Table I). No treatment is recommend-
ed other than educating the patients about what MRONJ is, 
necessary precautions to prevent it, and oral hygiene for patients 
in the risk group, (49). In cases where a mobile sequestrant 
develops, it should be taken regardless of the stage (16).
Medication is the primary way currently existing in the early 
stages of MRONJ. Considering the AAOMS' report in 2014, 
Stage 0 and 1 MRONJ patients may take advantage of medical 

treatments such as antimicrobials and systematic antibiotics 
(16). It can also be administered as adjuvant treatment in Stages 
2 and 3 when evidence of infection emerges. Even in advanced 
stages requiring surgical treatment despite these recommenda-
tions, conservative medical treatment may prevail, and if the 
patient does not want to have surgery or the general situation of 
the patient does not empower surgery, conservative treatment 
may be a good alternative (50).
The antibiotics most commonly used for systematic drug 
therapy in MRONJ appear to be metronidazole, amoxicillin, 
penicillin, amoxicillin/clavulanate or a combination (51). In 
case of local antimicrobial use for the management of MRONJ, 
the first choice that should come to mind is chlorhexidine. 
Although the efficacy and extent of the application has not been 
fully determined, conservative treatment is a reliable method 
that can be applied at first and remains the most constantly tried 
method in the MRONJ treatment (51).

Although the AAOMS primarily recommends conservative 
treatment, Ristow et al. stated that the success rate was 20% in 
cases in which conservative treatment was preferred, while the 
success rate was over 85% in cases that underwent surgical 
treatment (52). This shows that, except for third-degree cases or 
well-defined sequestration, when non-operative treatment fails, 
operative treatment, which is a more cautious approach, should 
be considered. For successful surgical treatment, reducing the 
bacterial load with conservative methods before the operation, 
completely removing the necrotic bone during the surgery, 
removing the teeth in the necrosis area and correcting the sharp 
bone edges, tension-free primary closure of the wound area with 
a mucoperiosteal flap, laser that increases the success of surgery 
by disinfecting the bone, ozone, long-term antibiotic use are 
UHFRPPHQGHG�� 'XULQJ� VXUJHU\�� WKH� 9(/VFRSH� WHFKQLTXH� FDQ�
also be used to distinguish between vital and necrotic bone (53).
Although it has proven to be effective, some disadvantages have 
been reported in surgical treatment, such as worsening of symp-
toms after treatment, pathological fractures and loss of jaw 
segments. Surgical treatment has not yet been proven to treat 
patients in the early stages but it is a necessary modality for the 
treatment of more advanced MRONJ (54).
In addition to the treatment methods recommended by the 
AAOMS, there are research results showing that some auxiliary 
regenerative treatments also positively affect the recovery in 
MRONJ patients. Regenerative treatment choices in the 
treatment of MRONJ include low-dose laser therapy, surgical 
debridement with laser, surgical debridement under the 
guidance of fluorescent staining method, use of platelet concen-
trates, ozone and hyperbaric oxygen therapy, use of pentoxifyl-
line, alpha-tocopherol, parathormone or stem cell transplanta-
tion into the lesion (23, 55). 
  Ozone therapy induces endogenous antioxidant systems and 
breaks the xanthine/xanthine oxidase enzyme pathway required 
for oxidation. It has been reported that ozone therapy increases 
blood circulation, erythrocyte count and hemoglobin amount, 
activates the mononuclear phagocytic system, contributes 
positively to the healing of bone defects and has antibacterial 
effects (56). Ozone treatment has also been reported to stimulate 
cell proliferation and soft tissue healing in stage 1 and 2 
MRONJ (57). 

$OWKRXJK� WKH� UHVXOWV�RI�K\SHUEDULF�R[\JHQ� �+%2��DUH�FRQWUR-
versial, it is used in the MRONJ treatment less frequently. Some 
UHVHDUFKHUV�KDYH� UHSRUWHG� WKDW�+%2�HQKDQFHV�ZRXQG�KHDOLQJ��
reduces edema and swelling, stimulates stem cell mobilization 
and reduces the suppression of bone regeneration caused by 
bisphosphonates (57, 58).
///7� �/RZ�OHYHO� ODVHU� WKHUDS\�� KDV� SRVLWLYH� HIIHFWV� VXFK� DV�
reducing pain, increasing wound healing and facilitating nerve 
UHJHQHUDWLRQ�� ,W�KDV�EHHQ�VWDWHG� LQ�GLIIHUHQW�VWXGLHV� WKDW�///7�
has been used on the basis of its biostimulant effect in MRONJ 
lesions (57, 59).
3HQWR[LI\OOLQH� DQG� Į�WRFRSKHURO� KDYH� EHHQ� UHSRUWHG� WR� KHOS�
antimicrobial treatment in the early stages of MRONJ and a 
74% reduction was found in the bone exposure area and symp-
WRPV�LQ�FDVHV�ZKHUH�WKH\�ZHUH�XVHG�������3HQWR[LI\OOLQH��ZKLFK�
is a purine-derived peripheral vasodilator substance, improves 
the decreased flexibility of erythrocytes, helps to increase the 
oxygen saturation of the tissues by decreasing the blood viscosi-
ty and increasing the flow feature, thus the microcirculation of 
the blood. In addition, it inhibits fibroblasts, increases collage-
nase activity and decreases the proinflammatory cytokines such 
DV� LQWHUOHXNLQ���� �,/����� DQG� WXPRU� QHFURVLV� IDFWRU� DOSKD�
�71)�Į�������
3KRWR�ELR�PRGXODWLRQ��3%0���EHVLGHV�LWV�DQDOJHVLF�DQG�DQWL�LQ-
flammatory effects, also an accelerator of tissue healing and 
UHSDLU�������&\WRFKURPH�&�R[LGDVH�LV�VWLPXODWHG�GXULQJ�3%0��
resulting in increased cell proliferation, migration, differentia-
WLRQ��DQG�PHWDEROLF�DFWLYLW\�������6LQFH�3%0�HQKDQFHV�ZRXQG�
healing and modulates cell metabolism, it is considered a 
complementary therapy in MRONJ (62).
Another agent used in MRONJ is teriparatide. Teriparatide 
promotes the formation of healthy bone to replace necrotic bone 
by activating bone remodeling and increasing bone formation. 
There is also a view that teriparatide exerts its effect by 
suppressing sclerostin production and activating WNT signaling 
(63). Teriparatide has an osteoanabolic effect and has been 
found to encourage bone growth and healing in chronic 
periodontitis (64).
Mesenchymal stem cells (MSC) are well known for their ability 
to differentiate into tissue-forming cells for instance osteoblasts, 
chondrocytes and adipocytes. Due to their capacity to differenti-
ate into osteoblasts and their immunomodulatory properties, 
MSCs can be used as graft material for areas of osteonecrosis 
(65). The efficacy of the MSC graft is related to its ability to 
LQFUHDVH�7*)�ȕ���,/����DQG�UHJXODWRU\�7�FHOOV��&'��������DQG�
UHGXFH�,/����,/����DQG�&�UHDFWLYH�SURWHLQV�������7KH�OLPLWDWLRQ�
of MSC in the treatment of MRONJ is that it is not fully known 
if the primary mechanism of MSC is due to osteoblast differen-
tiation or bone regeneration associated with immunomodulatory 
properties or both. In addition, MSC treatment has some 
detriments such as the need for additional equipment and an 
uncomfortable procedure. Finally, similar to other treatment 
modalities using grafts, MSC is difficult to implement as a 
single modality in the MRONJ treatment. Instead, it appears to 
be an adjunctive method that requires surgical treatment. 
Despite these limitations, MSC is taken into account as one of 
the most encouraging treatment modalities in combination with 
teriparatide due to its regenerative potential (65).

DISCUSSION
A comprehensive medical history and physical examination, 
along with effective radiological examinations are immensely 
important in the MRONJ diagnosis and planning while consid-
ering not only the presence of necrotic bone, but also other 
clinical signs and conventional-advanced imaging. It should be 
remembered that some cases of MRONJ may occur sponta-
neously, especially in the early stages, without the dental-peri-
odontal diseases or any association with invasive dental proce-
dures and it should be noted that pain may not always be present 
(67). The most common pathology observed in MRONJ is the 
emergence of non-epithelial bone, decreased number of osteo-
cytes, more empty lacunae with increasing amounts of necrotic 
bone, demineralized extracellular bone matrix, denudation of 
bone and osteonecrosis (68).
Even though no general consensus exists on optimal treatment 
methods, it is noteworthy that all treatment strategies applied in 
practice are well-known anti-infective strategies. Conservative 
therapy usually comprises the use of anti-infective and oral 
disinfectants and long-term antibiotic therapy with temporary or 
even permanent cessation of antiresorptive drug therapy. 
Although this treatment does not usually lead to exact mucosal 
healing, it can lead to symptomatic relief as it can alleviate the 
signs of infection. It may also lead to downstaging of the disease 
(eg, stage 2 to 1) through reduced pain, swelling, and pus exuda-
tion (69). Surgical therapy takes place with antibiotic therapy, 
complete removal of necrotic bone fragments, softening of 
sharp-edged bones and plastic wound closure. The major intent 
in all these methods is to directly address the infection, remove 
necrotic and infected bone fragments and protect the surround-
ing bone from reinfection (70).

CONCLUSION
As a result, even though there is no concurrence on the preferred  
treatment methods, researchers agree that the most important 
trump card in the control of MRONJ is to prohibit the develop-
ment and to detect it with advanced radiologic examinations at 
an early stage.
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