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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/$.%ø0� 7�UN� 7ÕS� 'L]LQL�� 7�UN�
0HGOLQH�� 6RELDG� YH� øQGH[� &RSHUQLFXV� WDUDIÕQGDQ� GL]LQOHQPHNWHGLU��
'HUJLQLQ�DPDFÕ��VD÷OÕN�ELOLPOHUL�LOH�LOJLOL�DODQODUGD�$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�� $NGHQL]� 7ÕS� 'HUJLVL��
|QFHOLNOH�7�UNL\H� YH� G�Q\DGD� NRQX\OD� LOJLOL� W�P� WÕEEL� NXUXP� YH� ELOJL�
PHUNH]OHULQH� �FUHWVL]� RODUDN� EDVÕOÕ� \D� GD� DoÕN� HULúLP� LOH� HOHNWURQLN�
RUWDPGD� GHUJL\H� NROD\FD� HULúLOPH\L� VD÷ODPDQÕQ� \DQÕ� VÕUD�� XOXVDO� YH�
XOXVODUDUDVÕ� GL]LQOHUGH� GH� \HU� DOPD\Õ� KHGHIOHPHNWHGLU�� %X� KHGHIOHU�
GR÷UXOWXVXQGD��$NGHQL]�7ÕS�'HUJLVL¶QGH�\D\ÕQODQPDVÕ�LVWHQLOHQ�PDNDOHO-
HULQ� 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\ÕQODQ-
PDPÕú� 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� $NGHQL]� 7ÕS�
'HUJLVL¶QLQ�KDQJL�E|O�P���|]J�Q�DUDúWÕUPD��ROJX�VXQXPX��GHUOHPH��LoLQ�
EDúYXUXOGX÷XQX�EHOLUWHQ� ELU�PHNWXS�� \D]ÕQÕQ� HOHNWURQLN� IRUPXQX� LoHUHQ�
0LFURVRIW�:RUG������YH��]HULQGHNL�YHUVL\RQODUÕ� LOH�\D]ÕOPÕú�HOHNWURQLN�
GRV\DVÕ�LOH�W�P�\D]DUODUÕQ�LP]DODGÕ÷Õ�³7HOLI�+DNNÕ�'HYUL�)RUPX´�HNOHQHU-
HN� J|QGHULOPHOLGLU��<D]ÕODUÕQ� DOÕQPDVÕQÕQ� DUGÕQGDQ� \D]DUODUD�PDNDOHQLQ�
DOÕQGÕ÷Õ�� ELU� PDNDOH� QXPDUDVÕ� LOH� ELOGLULOHFHNWLU�� 7�P� \D]ÕúPDODUGD� EX�
PDNDOH� QXPDUDVÕ� NXOODQÕODFDNWÕU�� 0DNDOHOHUGH� DúD÷ÕGDNL� VÕUD� WDNLS�
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7KH�$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�
HVVHQWLDO� IRU� VWXGLHV� SHUIRUPHG� RQ� KXPDQV� DQG� DQLPDOV�� 7KH� ³(WKLFV�
&RPPLWWHH� $SSURYDO´� VKRXOG� EH� VHQW� WR� WKH� KWWSV���GHUJLSDUN�RUJ�WU�WU�-
SXE�DNG� DGGUHVV� RQOLQH�� &RPSOLDQFH� RI� DUWLFOHV� ZLWK� HWKLFV� UXOHV� LV� WKH�
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ABSTRACT
Objective: 
Disturbing effects of face masks may be beyond the psychological effect and may endanger 
healthcare personnel's health. Based on this theory, here, we investigated the mask-related 
psychological and physiological changes in healthcare personnel working with a surgical face 
mask for a 4 and 8-hour shift. 

Method: 
The study was conducted in a tertiary hospital with 102 healthcare workers between 
January-March 2021. Individuals with heart/lung disease or current smokers were excluded. 
Body temperature, respiratory/heart rate, blood pressure, fingertip oxygen-saturation (SpO2) 
measurements of participants, and the mask-discomfort questionnaire were performed at the 
beginning, mid and end-shift.

Results: 
Of the 102 volunteers participating in the study, 63 (61.8%) were women and the mean age was 
30.92 ± 6.38. The most disturbing mask discomfort was resistance at mid-shift and fatigue at 
end-shift. The scores of all parameters in the questionnaire were significantly higher at both 
mid-shift and end-shift compared to the beginning (p=0.000. for all parameters). There were 
significant increases in scores of humidity, resistance, temperature, salinity, smell, and fatigue at 
end-shift compared to mid-shift (p=0.001, p=0.023, p=0.024, p=0.022, p=0.013 and p<0.000, 
respectively). Temperature, blood pressure, heart, and respiratory rate increased significantly 
(p<0.001, for all) at mid-shift compared to the beginning, while SpO2 decreased significantly 
(p=0.003). All parameters except diastolic blood pressure showed significant changes at 
end-shift compared to the beginning. However, there was no significant difference in parameters 
at mid-shift and at end-shift.

Conclusion: 
Our study revealed significant physiological effects and mask-related discomforts in healthcare 
personnel working with surgical face masks.    
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INTRODUCTION
Coronavirus disease (COVID-19) is a highly contagious 
disease caused by a newly discovered virus called severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV2) (1). 
SARS-CoV-2 can cause clinical manifestations ranging from 
mild respiratory symptoms to severe acute respiratory failure 
syndrome. This virus is spread from person to person primari-
ly through droplets scattered during coughing or sneezing (2). 
One of the most effective ways of protection from this virus, 
which spreads rapidly all over the world with these droplets, 
is the use of masks.
Many international associations and health authorities have 
recommended the use of masks in all outdoor activities and 
closed collective work areas. Healthcare workers have to 

work with masks for long hours. This puts a little more strain 
on healthcare professionals who are already overwhelmed by 
too much stress and workload. Moreover, working with a 
mask during the entire shift under these difficult conditions 
may endanger the health of healthcare workers.
In this study, we investigated the disturbing effects of the 
masks and the physiological changes in healthcare personnel 
working with surgical face masks, and the alterations of these 
parameters with the working hours.

MATERIAL and METHOD
Written permission was obtained from Akdeniz University 
Hospital Management for the study.Approval for the study 
was granted by the Clinical Research Ethics Committee of 
Akdeniz University (Number: KAEK-235).  The research 
was carried out in accordance with publication ethics and the 
Declaration of Helsinki. Written informed consent was 
obtained from the participants. 

Participants:
All the participants (n=102) were healthcare personnel work-
ing with a surgical face mask in various clinics for 
8-hours-daytime-shift. Since they were caring for 
post-COVID patients or patients with diseases other than 
COVID-19, they wore only their uniforms and a three-layer 
surgical face mask as personal protective equipment. Individ-
uals with heart/lung disease or active smokers were not 
included in the study. A written informed consent was 
obtained from all participants.

Measurements:
The age, gender, height, and weight information of the 
healthcare personnel included in the study were recorded. 
Pre-shift body temperature, respiratory rate, heart rate, blood 
pressure, fingertip oxygen saturation (SpO2) measurement 
and the mask discomfort questionnaire were performed. The 
same measurements were repeated 4 hours later (mid-shift) 
and 8 hours later (end-shift). All measurements were made by 
the same assistant physician while wearing a mask and after 
resting for at least 15 minutes. The mask discomfort question-
naire was developed from a previously performed study 
conducted by Li et al (2). The 'Mask discomfort question-
naire' contained 10 questions. The participants were 
questioned “How do you feel with the mask?” and asked 
rating on a scale ranging from 0 to 10, with 0 representing 
‘‘not at all’’, 5 representing ‘‘acceptable’’ and 10 representing 
‘‘very fond of’’. Pre, mid, and end-shift physiological param-
eters and mask discomfort questionnaire scores were 
compared with each other. We used Erka Perfect Aneroid 
(München, GERMANY) for blood pressure, Jumper Infrared 
Thermometer (JPD-FR202, Guangdong, CHINA) for body 
temperature and Carescape Monitor B650, GE Healthcare 
(Helsinki, Finland) for heart and respiratory rate. All the 
devices had been calibrated before the measurements.

RESULTS
Of the 102 volunteers participating in the study, 63 (61.8%) 
were women and the mean age was 30.92 ± 6.38. The 
measurements were made at the beginning, middle (4th 
hour), and end (8th hour) of the shifts, and in total, 306 

measurements were performed in this study. The average 
values of the measurements, standard deviations, 
EHWZHHQ�VXEMHFW�UHSHDWHG�PHDVXUHPHQWV�$129$�UHVXOWV��DQG�
paired t-test results of physiological parameters at the begin-
ning, mid and end shift are given in table I. 

DISCUSSION
Here in this study, we investigated the discomfort caused by 
the use of masks and the physiological changes that develop 
during the work in healthcare workers. We observed that the 
most disturbing mask effects were resistance, heat, fatigue, 
and moisture in descending scores. Relatively, itchiness, 
saltiness, odor were more tolerable ailments. Healthcare 
workers did not complain too much about the tightness and 
incompatibility of the masks. All these mask-related disturb-
ing perceptions increased by the progressing working hours. 
At the end of the shift, the hardest mask-related discomforts 
to endure were resistance, heat, and fatigue. In addition, the 
mask may not only cause the perception of mask-related 
discomfort but may also be responsible for some important 
physiological changes. There was a significant increase in 
body temperature, blood pressure, heart rate and respiratory 
rate and a significant decrease in oxygen saturation during 
working with surgical face mask.   

Resistance seems to be the most bothering feeling in surgical 
face mask use among healthcare workers. It is not known 
whether this is psychological, or perception of the physiolog-
ical changes related to face masks. Masks may change the 
airway resistance. N95 has been shown to increase inspirato-
ry and expiratory airflow resistance (3,4).  Additionally, the 
average minimum cross-sectional area of the nasal cavity 
increased with the use of a 3-hour face mask that caused an 
increase in nasal resistance (5). Moreover, N95 resulted in 
greater nasal resistance than the surgical face mask and this 

change in the nasal cavity continued for a while after the 
mask was removed (5). Apart from changes in nasal 
resistance, the mask may also impair respiratory functions. 
Previously, the surgical mask was determined to cause a 
significant decrease in forced expiratory volume in one 
second (FEV1), forced vital capacity (FVC) and peak expira-
tory flow (PEF) (6). In contrast, in another study, the only 
pulmonary function test parameter that decreased significant-
ly after mask use was maximal voluntary ventilation, and 
FEV1, FVC, PEF did not change with mask use (7). It is not 
certain whether the masks contribute to the increase in upper 
and even lower airway resistance or not, but it is obvious that 
they cause a resistance perception that contributes to the 
overall discomfort during working.

The second most disturbing mask-effect was the heat in our 
study. Body temperature is regulated by many mechanisms 
based on the stimuli from thermoreceptors all over the body. 
7KH�PDMRULW\�RI�WKHVH�UHFHSWRUV�DUH�ORFDWHG�LQ�WKH�VNLQ�RI�WKH�
face (8-10). Previously, the facial mask was found to increase 
the facial temperature by 5 °C in surgeons (11). Recently, 
Scarano et al. demonstrated perioral skin temperature 
increase by thermal infrared imaging (12). It is estimated that 
there occurs a microclimate beneath the mask. Presumably, 
the temperature of this microclimate is higher than in the 
outer region of the mask, which is why mask wearers 
perceive more heat. While the heat felt by the stimulation of 
the perioral temperature receptors increases, the body skin 
temperature is expected to decrease through negative 

feedback such as sweating. But, in our study, body tempera-
ture also increased beside the perception of heat. Reflex 
negative feedbacks, during the intense muscle activity, seem 
to be insufficient to reduce body temperature. Thus, working 
with masks results in much more heat perception. 
7KH� RWKHU� PDMRU� GLVFRPIRUWV� RI� WKH� KHDOWKFDUH� SHUVRQQHO�
working with surgical face masks were fatigue, moisture, 
tightness, and odor in our study. The most disturbing effects 
of the masks were more tolerable by the mid-shift. Working 
with a mask for 8 hours was tiring. Both resistance and 
fatigue at the end shift were significantly higher compared to 
mid-shift.  The severity of all other mask-related discomforts 
other than itchiness, tightness, and incompatibility at the end 
shift was significantly higher than the mid shift also. Overall 
discomfort related to working with masks for 8 hours in 
healthcare centers was much more intense than working for 4 
hours. Moreover, fatigue and resistance reached levels that 
pushed the limits of endurance by the end of the shift.  There-
fore, we suggest rearranging the shift hours of healthcare 
professionals working with surgical face masks during 
pandemics.

$SDUW�IURP�WKH�VXEMHFWLYH�SHUFHSWLRQDO�HIIHFWV��ZRUNLQJ�ZLWK�
D� VXUJLFDO� IDFH� PDVN� UHVXOWHG� LQ� DOVR� VLJQLILFDQW� REMHF-
tive-physiological changes in healthcare workers. We found 
that the respiratory rate in healthcare workers with surgical 
face masks increased significantly in the mid and end shift 
compared to the beginning. Based on previous studies, masks 
are supposed to cause an increase in airway resistance (5,6, 
13). The increasing respiratory rate could be a compensation 
mechanism to maintain tidal volume despite increased airway 
resistance. However, increased breathing rate and respiratory 
resistance can cause respiratory overload and fatigue in 
healthcare workers. So, one of the reasons for this so much 
fatigue at the end of the shift may be respiratory overload 
during working with masks.
 
Excessive respiratory muscle activity results in increased 
energy consumption and heat release. Besides these, it is 
well-known that in case of an increase in respiratory work, a 
significant part of the cardiac output is directed to the respira-
tory musculature (14). Additionally, also heart rate increases 
to meet the energy demand of respiratory muscles. In a previ-
ous study, the heart rates of workers working with a respirator 
both in the experimental laboratory environment and in the 
real field were found to be significantly increased (15). Previ-
ous studies have revealed that the increase in intrathoracic 
pressure due to increased airway resistance caused by masks 
give rise to the augmentation in both preload and afterload, 
and overall cardiac overload (16-18).

Besides heart and respiratory rate increase, we found that the 
oxygen saturation decreased significantly at mid-shift and 
end-shift. Similarly, the surgical mask caused decreased 
6S2�� GXULQJ� PDMRU� VXUJHU\� ������ 'HFUHDVHG� 2�� GHOLYHU\�
leads to an increase in heart rate and blood pressure. All of 
these can lead to increased left ventricular pressures and thus 
coronary demand (20). This excessive cardiac and pulmonary 

stress possibly contribute to the early and exaggerated feeling 
of fatigue at the end of the shift. 
There are also some limitations of this study. Firstly, the 
workload and working areas were not uniform in our study, 
so we could not measure the workload of healthcare workers. 
We did not perform any external intervention to the daily 
workload of the individuals in this real-life study. Secondly, 
we could not standardize the temperature and humidity that 
may affect the discomfort score. Finally, in our study, there 
was no control group. Especially fatigue and all other 
findings may not be directly associated with the mask. 
Prolonged workload and overtime may have caused all of 
these. There should have been a control group to distinguish 
whether they were caused by the mask, but due to the 
pandemic, a control group could not be created. It was not 
possible to perform the measurements in healthcare person-
nel working without surgical face masks.

CONCLUSION
In conclusion, we observed in our study that the healthcare 
personnel working with surgical face masks during the whole 
shift have some mask-related discomforts.  The most disturb-
ing-mask-effects were resistance, heat, fatigue, and moisture. 
Our study revealed also significant physiological changes. 
Many of the psychological and physiological parameters 
were getting worse by the increasing workhours. Long term 
effect of these physiological changes over health is not 
known. 
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Physiological Changes and Mask-Related 
Discomforts in Healthcare Personnel Working 
With Surgical Face Masks at 4-hour and 8-hour 
Shifts During the COVID-19 Pandemic
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Changes in physiological parameters
The mean body temperature of the participants at the begin-
ning of the shift was 36.25 ± 0.22°C. Body temperature 
increased by an average of 0.133°C (0.37%) at the mid-shift 
(4th hour) while it increased by 0.189°C (0.52%) at the end of 
the shift (8th hour). There was a significant increase in the 
body temperature at the end of the shift compared to the 
beginning of the shift (p<0.001). There was no statistically 
significant difference in body temperature between the mid 
and end of the shift (p=0.343).
There was an also progressive increase in blood pressure with 
the working hours. Systolic blood pressure increased signifi-
cantly by the mid and end of the shift compared to the begin-
ning of the shift (p<0.001, p=0.006, respectively). Systolic 
blood pressure increased by an average of 3.902 mmHg 
(3.56%) in the middle of the shift and 4.706 mmHg (4.15%) 
at the end of the shift, compared to the beginning of the shift. 
But there was no statistically significant difference in systolic 
blood pressure between the mid and end of the shift 
(p=1.000). Diastolic blood pressure at the mid-shift increased 
by an average of 2.794 mmHg (4.04%), compared to the 
beginning of the shift and this increase was statistically 
significant (p<0.001). But there was no significant difference 
in diastolic pressure between neither the beginning and the 
end shift and nor the mid and end shift (p<0.001 and p=0.069, 
respectively).
At mid-shift, the heart rate increased by an average of 2.98 
beats/min (3.59%), while at the end-shift, heart rate increased 
by an average of 2.45 beats/min (2.96%) compared to the 
beginning, and these increases were statistically significant 

(p=0.001, p=0.018, respectively). But there was no signifi-
cant difference between mid-hours and end-of-hours heart 
rate measurements (p=1.000).
The mean respiratory rate at mid and end shifts was signifi-
cantly higher than in the beginning (p<0.001, p<0.001, 
respectively).There was an average increase of 0.775 
breaths/min (4.46%) in the respiratory rate at the mid-shift 
and 0.765 breaths/min (4.21%) at the end-shift. Fingertip 
oxygen saturation decreased significantly at the end shift 
compared to the beginning (p=0.005). The decrease in 
oxygen saturation at mid-shift compared to the beginning was 
also significant (p= 0.003). But there was no significant 
difference in oxygen saturation at mid shift and end shift 
(p=1.000).

Mask Incompatibility Survey
The average values and standard deviations of the scores 
given by the participants to the mask incompatibility survey 
and repeated measurements in ANOVA and the results of the 
matched t-test analysis are given in table II. 

The most disturbing mask discomfort was resistance at 
mid-shift and fatigue at the end shift. All the scores of the 
parameters in the Mask Incompatibility Survey increased 
progressively with the working hours. There was a significant 
increase in the scores of all mask-discomfort parameters at 
the mid and end shifts compared to the beginning. There was 
a significant increase in scores of some mask-discomfort 
parameters at the end shift compared to the mid-shift also. 
These were humidity, resistance, temperature, salinity, smell, 



ABSTRACT
Objective: 
Disturbing effects of face masks may be beyond the psychological effect and may endanger 
healthcare personnel's health. Based on this theory, here, we investigated the mask-related 
psychological and physiological changes in healthcare personnel working with a surgical face 
mask for a 4 and 8-hour shift. 

Method: 
The study was conducted in a tertiary hospital with 102 healthcare workers between 
January-March 2021. Individuals with heart/lung disease or current smokers were excluded. 
Body temperature, respiratory/heart rate, blood pressure, fingertip oxygen-saturation (SpO2) 
measurements of participants, and the mask-discomfort questionnaire were performed at the 
beginning, mid and end-shift.

Results: 
Of the 102 volunteers participating in the study, 63 (61.8%) were women and the mean age was 
30.92 ± 6.38. The most disturbing mask discomfort was resistance at mid-shift and fatigue at 
end-shift. The scores of all parameters in the questionnaire were significantly higher at both 
mid-shift and end-shift compared to the beginning (p=0.000. for all parameters). There were 
significant increases in scores of humidity, resistance, temperature, salinity, smell, and fatigue at 
end-shift compared to mid-shift (p=0.001, p=0.023, p=0.024, p=0.022, p=0.013 and p<0.000, 
respectively). Temperature, blood pressure, heart, and respiratory rate increased significantly 
(p<0.001, for all) at mid-shift compared to the beginning, while SpO2 decreased significantly 
(p=0.003). All parameters except diastolic blood pressure showed significant changes at 
end-shift compared to the beginning. However, there was no significant difference in parameters 
at mid-shift and at end-shift.

Conclusion: 
Our study revealed significant physiological effects and mask-related discomforts in healthcare 
personnel working with surgical face masks.    
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Surgical masks, Physiology, Health Personnel, Psychological Side Effects
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INTRODUCTION
Coronavirus disease (COVID-19) is a highly contagious 
disease caused by a newly discovered virus called severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV2) (1). 
SARS-CoV-2 can cause clinical manifestations ranging from 
mild respiratory symptoms to severe acute respiratory failure 
syndrome. This virus is spread from person to person primari-
ly through droplets scattered during coughing or sneezing (2). 
One of the most effective ways of protection from this virus, 
which spreads rapidly all over the world with these droplets, 
is the use of masks.
Many international associations and health authorities have 
recommended the use of masks in all outdoor activities and 
closed collective work areas. Healthcare workers have to 

work with masks for long hours. This puts a little more strain 
on healthcare professionals who are already overwhelmed by 
too much stress and workload. Moreover, working with a 
mask during the entire shift under these difficult conditions 
may endanger the health of healthcare workers.
In this study, we investigated the disturbing effects of the 
masks and the physiological changes in healthcare personnel 
working with surgical face masks, and the alterations of these 
parameters with the working hours.

MATERIAL and METHOD
Written permission was obtained from Akdeniz University 
Hospital Management for the study.Approval for the study 
was granted by the Clinical Research Ethics Committee of 
Akdeniz University (Number: KAEK-235).  The research 
was carried out in accordance with publication ethics and the 
Declaration of Helsinki. Written informed consent was 
obtained from the participants. 

Participants:
All the participants (n=102) were healthcare personnel work-
ing with a surgical face mask in various clinics for 
8-hours-daytime-shift. Since they were caring for 
post-COVID patients or patients with diseases other than 
COVID-19, they wore only their uniforms and a three-layer 
surgical face mask as personal protective equipment. Individ-
uals with heart/lung disease or active smokers were not 
included in the study. A written informed consent was 
obtained from all participants.

Measurements:
The age, gender, height, and weight information of the 
healthcare personnel included in the study were recorded. 
Pre-shift body temperature, respiratory rate, heart rate, blood 
pressure, fingertip oxygen saturation (SpO2) measurement 
and the mask discomfort questionnaire were performed. The 
same measurements were repeated 4 hours later (mid-shift) 
and 8 hours later (end-shift). All measurements were made by 
the same assistant physician while wearing a mask and after 
resting for at least 15 minutes. The mask discomfort question-
naire was developed from a previously performed study 
conducted by Li et al (2). The 'Mask discomfort question-
naire' contained 10 questions. The participants were 
questioned “How do you feel with the mask?” and asked 
rating on a scale ranging from 0 to 10, with 0 representing 
‘‘not at all’’, 5 representing ‘‘acceptable’’ and 10 representing 
‘‘very fond of’’. Pre, mid, and end-shift physiological param-
eters and mask discomfort questionnaire scores were 
compared with each other. We used Erka Perfect Aneroid 
(München, GERMANY) for blood pressure, Jumper Infrared 
Thermometer (JPD-FR202, Guangdong, CHINA) for body 
temperature and Carescape Monitor B650, GE Healthcare 
(Helsinki, Finland) for heart and respiratory rate. All the 
devices had been calibrated before the measurements.

RESULTS
Of the 102 volunteers participating in the study, 63 (61.8%) 
were women and the mean age was 30.92 ± 6.38. The 
measurements were made at the beginning, middle (4th 
hour), and end (8th hour) of the shifts, and in total, 306 

measurements were performed in this study. The average 
values of the measurements, standard deviations, 
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paired t-test results of physiological parameters at the begin-
ning, mid and end shift are given in table I. 

DISCUSSION
Here in this study, we investigated the discomfort caused by 
the use of masks and the physiological changes that develop 
during the work in healthcare workers. We observed that the 
most disturbing mask effects were resistance, heat, fatigue, 
and moisture in descending scores. Relatively, itchiness, 
saltiness, odor were more tolerable ailments. Healthcare 
workers did not complain too much about the tightness and 
incompatibility of the masks. All these mask-related disturb-
ing perceptions increased by the progressing working hours. 
At the end of the shift, the hardest mask-related discomforts 
to endure were resistance, heat, and fatigue. In addition, the 
mask may not only cause the perception of mask-related 
discomfort but may also be responsible for some important 
physiological changes. There was a significant increase in 
body temperature, blood pressure, heart rate and respiratory 
rate and a significant decrease in oxygen saturation during 
working with surgical face mask.   

Resistance seems to be the most bothering feeling in surgical 
face mask use among healthcare workers. It is not known 
whether this is psychological, or perception of the physiolog-
ical changes related to face masks. Masks may change the 
airway resistance. N95 has been shown to increase inspirato-
ry and expiratory airflow resistance (3,4).  Additionally, the 
average minimum cross-sectional area of the nasal cavity 
increased with the use of a 3-hour face mask that caused an 
increase in nasal resistance (5). Moreover, N95 resulted in 
greater nasal resistance than the surgical face mask and this 

change in the nasal cavity continued for a while after the 
mask was removed (5). Apart from changes in nasal 
resistance, the mask may also impair respiratory functions. 
Previously, the surgical mask was determined to cause a 
significant decrease in forced expiratory volume in one 
second (FEV1), forced vital capacity (FVC) and peak expira-
tory flow (PEF) (6). In contrast, in another study, the only 
pulmonary function test parameter that decreased significant-
ly after mask use was maximal voluntary ventilation, and 
FEV1, FVC, PEF did not change with mask use (7). It is not 
certain whether the masks contribute to the increase in upper 
and even lower airway resistance or not, but it is obvious that 
they cause a resistance perception that contributes to the 
overall discomfort during working.

The second most disturbing mask-effect was the heat in our 
study. Body temperature is regulated by many mechanisms 
based on the stimuli from thermoreceptors all over the body. 
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face (8-10). Previously, the facial mask was found to increase 
the facial temperature by 5 °C in surgeons (11). Recently, 
Scarano et al. demonstrated perioral skin temperature 
increase by thermal infrared imaging (12). It is estimated that 
there occurs a microclimate beneath the mask. Presumably, 
the temperature of this microclimate is higher than in the 
outer region of the mask, which is why mask wearers 
perceive more heat. While the heat felt by the stimulation of 
the perioral temperature receptors increases, the body skin 
temperature is expected to decrease through negative 

feedback such as sweating. But, in our study, body tempera-
ture also increased beside the perception of heat. Reflex 
negative feedbacks, during the intense muscle activity, seem 
to be insufficient to reduce body temperature. Thus, working 
with masks results in much more heat perception. 
7KH� RWKHU� PDMRU� GLVFRPIRUWV� RI� WKH� KHDOWKFDUH� SHUVRQQHO�
working with surgical face masks were fatigue, moisture, 
tightness, and odor in our study. The most disturbing effects 
of the masks were more tolerable by the mid-shift. Working 
with a mask for 8 hours was tiring. Both resistance and 
fatigue at the end shift were significantly higher compared to 
mid-shift.  The severity of all other mask-related discomforts 
other than itchiness, tightness, and incompatibility at the end 
shift was significantly higher than the mid shift also. Overall 
discomfort related to working with masks for 8 hours in 
healthcare centers was much more intense than working for 4 
hours. Moreover, fatigue and resistance reached levels that 
pushed the limits of endurance by the end of the shift.  There-
fore, we suggest rearranging the shift hours of healthcare 
professionals working with surgical face masks during 
pandemics.

$SDUW�IURP�WKH�VXEMHFWLYH�SHUFHSWLRQDO�HIIHFWV��ZRUNLQJ�ZLWK�
D� VXUJLFDO� IDFH� PDVN� UHVXOWHG� LQ� DOVR� VLJQLILFDQW� REMHF-
tive-physiological changes in healthcare workers. We found 
that the respiratory rate in healthcare workers with surgical 
face masks increased significantly in the mid and end shift 
compared to the beginning. Based on previous studies, masks 
are supposed to cause an increase in airway resistance (5,6, 
13). The increasing respiratory rate could be a compensation 
mechanism to maintain tidal volume despite increased airway 
resistance. However, increased breathing rate and respiratory 
resistance can cause respiratory overload and fatigue in 
healthcare workers. So, one of the reasons for this so much 
fatigue at the end of the shift may be respiratory overload 
during working with masks.
 
Excessive respiratory muscle activity results in increased 
energy consumption and heat release. Besides these, it is 
well-known that in case of an increase in respiratory work, a 
significant part of the cardiac output is directed to the respira-
tory musculature (14). Additionally, also heart rate increases 
to meet the energy demand of respiratory muscles. In a previ-
ous study, the heart rates of workers working with a respirator 
both in the experimental laboratory environment and in the 
real field were found to be significantly increased (15). Previ-
ous studies have revealed that the increase in intrathoracic 
pressure due to increased airway resistance caused by masks 
give rise to the augmentation in both preload and afterload, 
and overall cardiac overload (16-18).

Besides heart and respiratory rate increase, we found that the 
oxygen saturation decreased significantly at mid-shift and 
end-shift. Similarly, the surgical mask caused decreased 
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leads to an increase in heart rate and blood pressure. All of 
these can lead to increased left ventricular pressures and thus 
coronary demand (20). This excessive cardiac and pulmonary 

stress possibly contribute to the early and exaggerated feeling 
of fatigue at the end of the shift. 
There are also some limitations of this study. Firstly, the 
workload and working areas were not uniform in our study, 
so we could not measure the workload of healthcare workers. 
We did not perform any external intervention to the daily 
workload of the individuals in this real-life study. Secondly, 
we could not standardize the temperature and humidity that 
may affect the discomfort score. Finally, in our study, there 
was no control group. Especially fatigue and all other 
findings may not be directly associated with the mask. 
Prolonged workload and overtime may have caused all of 
these. There should have been a control group to distinguish 
whether they were caused by the mask, but due to the 
pandemic, a control group could not be created. It was not 
possible to perform the measurements in healthcare person-
nel working without surgical face masks.

CONCLUSION
In conclusion, we observed in our study that the healthcare 
personnel working with surgical face masks during the whole 
shift have some mask-related discomforts.  The most disturb-
ing-mask-effects were resistance, heat, fatigue, and moisture. 
Our study revealed also significant physiological changes. 
Many of the psychological and physiological parameters 
were getting worse by the increasing workhours. Long term 
effect of these physiological changes over health is not 
known. 
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Changes in physiological parameters
The mean body temperature of the participants at the begin-
ning of the shift was 36.25 ± 0.22°C. Body temperature 
increased by an average of 0.133°C (0.37%) at the mid-shift 
(4th hour) while it increased by 0.189°C (0.52%) at the end of 
the shift (8th hour). There was a significant increase in the 
body temperature at the end of the shift compared to the 
beginning of the shift (p<0.001). There was no statistically 
significant difference in body temperature between the mid 
and end of the shift (p=0.343).
There was an also progressive increase in blood pressure with 
the working hours. Systolic blood pressure increased signifi-
cantly by the mid and end of the shift compared to the begin-
ning of the shift (p<0.001, p=0.006, respectively). Systolic 
blood pressure increased by an average of 3.902 mmHg 
(3.56%) in the middle of the shift and 4.706 mmHg (4.15%) 
at the end of the shift, compared to the beginning of the shift. 
But there was no statistically significant difference in systolic 
blood pressure between the mid and end of the shift 
(p=1.000). Diastolic blood pressure at the mid-shift increased 
by an average of 2.794 mmHg (4.04%), compared to the 
beginning of the shift and this increase was statistically 
significant (p<0.001). But there was no significant difference 
in diastolic pressure between neither the beginning and the 
end shift and nor the mid and end shift (p<0.001 and p=0.069, 
respectively).
At mid-shift, the heart rate increased by an average of 2.98 
beats/min (3.59%), while at the end-shift, heart rate increased 
by an average of 2.45 beats/min (2.96%) compared to the 
beginning, and these increases were statistically significant 

(p=0.001, p=0.018, respectively). But there was no signifi-
cant difference between mid-hours and end-of-hours heart 
rate measurements (p=1.000).
The mean respiratory rate at mid and end shifts was signifi-
cantly higher than in the beginning (p<0.001, p<0.001, 
respectively).There was an average increase of 0.775 
breaths/min (4.46%) in the respiratory rate at the mid-shift 
and 0.765 breaths/min (4.21%) at the end-shift. Fingertip 
oxygen saturation decreased significantly at the end shift 
compared to the beginning (p=0.005). The decrease in 
oxygen saturation at mid-shift compared to the beginning was 
also significant (p= 0.003). But there was no significant 
difference in oxygen saturation at mid shift and end shift 
(p=1.000).

Mask Incompatibility Survey
The average values and standard deviations of the scores 
given by the participants to the mask incompatibility survey 
and repeated measurements in ANOVA and the results of the 
matched t-test analysis are given in table II. 

The most disturbing mask discomfort was resistance at 
mid-shift and fatigue at the end shift. All the scores of the 
parameters in the Mask Incompatibility Survey increased 
progressively with the working hours. There was a significant 
increase in the scores of all mask-discomfort parameters at 
the mid and end shifts compared to the beginning. There was 
a significant increase in scores of some mask-discomfort 
parameters at the end shift compared to the mid-shift also. 
These were humidity, resistance, temperature, salinity, smell, 
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ABSTRACT
Objective: 
Disturbing effects of face masks may be beyond the psychological effect and may endanger 
healthcare personnel's health. Based on this theory, here, we investigated the mask-related 
psychological and physiological changes in healthcare personnel working with a surgical face 
mask for a 4 and 8-hour shift. 

Method: 
The study was conducted in a tertiary hospital with 102 healthcare workers between 
January-March 2021. Individuals with heart/lung disease or current smokers were excluded. 
Body temperature, respiratory/heart rate, blood pressure, fingertip oxygen-saturation (SpO2) 
measurements of participants, and the mask-discomfort questionnaire were performed at the 
beginning, mid and end-shift.

Results: 
Of the 102 volunteers participating in the study, 63 (61.8%) were women and the mean age was 
30.92 ± 6.38. The most disturbing mask discomfort was resistance at mid-shift and fatigue at 
end-shift. The scores of all parameters in the questionnaire were significantly higher at both 
mid-shift and end-shift compared to the beginning (p=0.000. for all parameters). There were 
significant increases in scores of humidity, resistance, temperature, salinity, smell, and fatigue at 
end-shift compared to mid-shift (p=0.001, p=0.023, p=0.024, p=0.022, p=0.013 and p<0.000, 
respectively). Temperature, blood pressure, heart, and respiratory rate increased significantly 
(p<0.001, for all) at mid-shift compared to the beginning, while SpO2 decreased significantly 
(p=0.003). All parameters except diastolic blood pressure showed significant changes at 
end-shift compared to the beginning. However, there was no significant difference in parameters 
at mid-shift and at end-shift.

Conclusion: 
Our study revealed significant physiological effects and mask-related discomforts in healthcare 
personnel working with surgical face masks.    

Key Words:
Surgical masks, Physiology, Health Personnel, Psychological Side Effects
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INTRODUCTION
Coronavirus disease (COVID-19) is a highly contagious 
disease caused by a newly discovered virus called severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV2) (1). 
SARS-CoV-2 can cause clinical manifestations ranging from 
mild respiratory symptoms to severe acute respiratory failure 
syndrome. This virus is spread from person to person primari-
ly through droplets scattered during coughing or sneezing (2). 
One of the most effective ways of protection from this virus, 
which spreads rapidly all over the world with these droplets, 
is the use of masks.
Many international associations and health authorities have 
recommended the use of masks in all outdoor activities and 
closed collective work areas. Healthcare workers have to 

work with masks for long hours. This puts a little more strain 
on healthcare professionals who are already overwhelmed by 
too much stress and workload. Moreover, working with a 
mask during the entire shift under these difficult conditions 
may endanger the health of healthcare workers.
In this study, we investigated the disturbing effects of the 
masks and the physiological changes in healthcare personnel 
working with surgical face masks, and the alterations of these 
parameters with the working hours.

MATERIAL and METHOD
Written permission was obtained from Akdeniz University 
Hospital Management for the study.Approval for the study 
was granted by the Clinical Research Ethics Committee of 
Akdeniz University (Number: KAEK-235).  The research 
was carried out in accordance with publication ethics and the 
Declaration of Helsinki. Written informed consent was 
obtained from the participants. 

Participants:
All the participants (n=102) were healthcare personnel work-
ing with a surgical face mask in various clinics for 
8-hours-daytime-shift. Since they were caring for 
post-COVID patients or patients with diseases other than 
COVID-19, they wore only their uniforms and a three-layer 
surgical face mask as personal protective equipment. Individ-
uals with heart/lung disease or active smokers were not 
included in the study. A written informed consent was 
obtained from all participants.

Measurements:
The age, gender, height, and weight information of the 
healthcare personnel included in the study were recorded. 
Pre-shift body temperature, respiratory rate, heart rate, blood 
pressure, fingertip oxygen saturation (SpO2) measurement 
and the mask discomfort questionnaire were performed. The 
same measurements were repeated 4 hours later (mid-shift) 
and 8 hours later (end-shift). All measurements were made by 
the same assistant physician while wearing a mask and after 
resting for at least 15 minutes. The mask discomfort question-
naire was developed from a previously performed study 
conducted by Li et al (2). The 'Mask discomfort question-
naire' contained 10 questions. The participants were 
questioned “How do you feel with the mask?” and asked 
rating on a scale ranging from 0 to 10, with 0 representing 
‘‘not at all’’, 5 representing ‘‘acceptable’’ and 10 representing 
‘‘very fond of’’. Pre, mid, and end-shift physiological param-
eters and mask discomfort questionnaire scores were 
compared with each other. We used Erka Perfect Aneroid 
(München, GERMANY) for blood pressure, Jumper Infrared 
Thermometer (JPD-FR202, Guangdong, CHINA) for body 
temperature and Carescape Monitor B650, GE Healthcare 
(Helsinki, Finland) for heart and respiratory rate. All the 
devices had been calibrated before the measurements.

RESULTS
Of the 102 volunteers participating in the study, 63 (61.8%) 
were women and the mean age was 30.92 ± 6.38. The 
measurements were made at the beginning, middle (4th 
hour), and end (8th hour) of the shifts, and in total, 306 

measurements were performed in this study. The average 
values of the measurements, standard deviations, 
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paired t-test results of physiological parameters at the begin-
ning, mid and end shift are given in table I. 

DISCUSSION
Here in this study, we investigated the discomfort caused by 
the use of masks and the physiological changes that develop 
during the work in healthcare workers. We observed that the 
most disturbing mask effects were resistance, heat, fatigue, 
and moisture in descending scores. Relatively, itchiness, 
saltiness, odor were more tolerable ailments. Healthcare 
workers did not complain too much about the tightness and 
incompatibility of the masks. All these mask-related disturb-
ing perceptions increased by the progressing working hours. 
At the end of the shift, the hardest mask-related discomforts 
to endure were resistance, heat, and fatigue. In addition, the 
mask may not only cause the perception of mask-related 
discomfort but may also be responsible for some important 
physiological changes. There was a significant increase in 
body temperature, blood pressure, heart rate and respiratory 
rate and a significant decrease in oxygen saturation during 
working with surgical face mask.   

Resistance seems to be the most bothering feeling in surgical 
face mask use among healthcare workers. It is not known 
whether this is psychological, or perception of the physiolog-
ical changes related to face masks. Masks may change the 
airway resistance. N95 has been shown to increase inspirato-
ry and expiratory airflow resistance (3,4).  Additionally, the 
average minimum cross-sectional area of the nasal cavity 
increased with the use of a 3-hour face mask that caused an 
increase in nasal resistance (5). Moreover, N95 resulted in 
greater nasal resistance than the surgical face mask and this 

change in the nasal cavity continued for a while after the 
mask was removed (5). Apart from changes in nasal 
resistance, the mask may also impair respiratory functions. 
Previously, the surgical mask was determined to cause a 
significant decrease in forced expiratory volume in one 
second (FEV1), forced vital capacity (FVC) and peak expira-
tory flow (PEF) (6). In contrast, in another study, the only 
pulmonary function test parameter that decreased significant-
ly after mask use was maximal voluntary ventilation, and 
FEV1, FVC, PEF did not change with mask use (7). It is not 
certain whether the masks contribute to the increase in upper 
and even lower airway resistance or not, but it is obvious that 
they cause a resistance perception that contributes to the 
overall discomfort during working.

The second most disturbing mask-effect was the heat in our 
study. Body temperature is regulated by many mechanisms 
based on the stimuli from thermoreceptors all over the body. 
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face (8-10). Previously, the facial mask was found to increase 
the facial temperature by 5 °C in surgeons (11). Recently, 
Scarano et al. demonstrated perioral skin temperature 
increase by thermal infrared imaging (12). It is estimated that 
there occurs a microclimate beneath the mask. Presumably, 
the temperature of this microclimate is higher than in the 
outer region of the mask, which is why mask wearers 
perceive more heat. While the heat felt by the stimulation of 
the perioral temperature receptors increases, the body skin 
temperature is expected to decrease through negative 

feedback such as sweating. But, in our study, body tempera-
ture also increased beside the perception of heat. Reflex 
negative feedbacks, during the intense muscle activity, seem 
to be insufficient to reduce body temperature. Thus, working 
with masks results in much more heat perception. 
7KH� RWKHU� PDMRU� GLVFRPIRUWV� RI� WKH� KHDOWKFDUH� SHUVRQQHO�
working with surgical face masks were fatigue, moisture, 
tightness, and odor in our study. The most disturbing effects 
of the masks were more tolerable by the mid-shift. Working 
with a mask for 8 hours was tiring. Both resistance and 
fatigue at the end shift were significantly higher compared to 
mid-shift.  The severity of all other mask-related discomforts 
other than itchiness, tightness, and incompatibility at the end 
shift was significantly higher than the mid shift also. Overall 
discomfort related to working with masks for 8 hours in 
healthcare centers was much more intense than working for 4 
hours. Moreover, fatigue and resistance reached levels that 
pushed the limits of endurance by the end of the shift.  There-
fore, we suggest rearranging the shift hours of healthcare 
professionals working with surgical face masks during 
pandemics.

$SDUW�IURP�WKH�VXEMHFWLYH�SHUFHSWLRQDO�HIIHFWV��ZRUNLQJ�ZLWK�
D� VXUJLFDO� IDFH� PDVN� UHVXOWHG� LQ� DOVR� VLJQLILFDQW� REMHF-
tive-physiological changes in healthcare workers. We found 
that the respiratory rate in healthcare workers with surgical 
face masks increased significantly in the mid and end shift 
compared to the beginning. Based on previous studies, masks 
are supposed to cause an increase in airway resistance (5,6, 
13). The increasing respiratory rate could be a compensation 
mechanism to maintain tidal volume despite increased airway 
resistance. However, increased breathing rate and respiratory 
resistance can cause respiratory overload and fatigue in 
healthcare workers. So, one of the reasons for this so much 
fatigue at the end of the shift may be respiratory overload 
during working with masks.
 
Excessive respiratory muscle activity results in increased 
energy consumption and heat release. Besides these, it is 
well-known that in case of an increase in respiratory work, a 
significant part of the cardiac output is directed to the respira-
tory musculature (14). Additionally, also heart rate increases 
to meet the energy demand of respiratory muscles. In a previ-
ous study, the heart rates of workers working with a respirator 
both in the experimental laboratory environment and in the 
real field were found to be significantly increased (15). Previ-
ous studies have revealed that the increase in intrathoracic 
pressure due to increased airway resistance caused by masks 
give rise to the augmentation in both preload and afterload, 
and overall cardiac overload (16-18).

Besides heart and respiratory rate increase, we found that the 
oxygen saturation decreased significantly at mid-shift and 
end-shift. Similarly, the surgical mask caused decreased 
6S2�� GXULQJ� PDMRU� VXUJHU\� ������ 'HFUHDVHG� 2�� GHOLYHU\�
leads to an increase in heart rate and blood pressure. All of 
these can lead to increased left ventricular pressures and thus 
coronary demand (20). This excessive cardiac and pulmonary 

stress possibly contribute to the early and exaggerated feeling 
of fatigue at the end of the shift. 
There are also some limitations of this study. Firstly, the 
workload and working areas were not uniform in our study, 
so we could not measure the workload of healthcare workers. 
We did not perform any external intervention to the daily 
workload of the individuals in this real-life study. Secondly, 
we could not standardize the temperature and humidity that 
may affect the discomfort score. Finally, in our study, there 
was no control group. Especially fatigue and all other 
findings may not be directly associated with the mask. 
Prolonged workload and overtime may have caused all of 
these. There should have been a control group to distinguish 
whether they were caused by the mask, but due to the 
pandemic, a control group could not be created. It was not 
possible to perform the measurements in healthcare person-
nel working without surgical face masks.

CONCLUSION
In conclusion, we observed in our study that the healthcare 
personnel working with surgical face masks during the whole 
shift have some mask-related discomforts.  The most disturb-
ing-mask-effects were resistance, heat, fatigue, and moisture. 
Our study revealed also significant physiological changes. 
Many of the psychological and physiological parameters 
were getting worse by the increasing workhours. Long term 
effect of these physiological changes over health is not 
known. 
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Table I: Physiological parameters of healthcare workers with surgical face mask at the beginning of the shift, mid-shift, and end-shift.

Measurements of healthy volunteers while wearing surgical mask, at begining shift (begining of shift 0th hour), at mid-shift (mid-shift 4th hour) and, 
HQG�RI�VKLIW��HQG�RI�VKLIW��WK�KRXU��JLYHQ�DV�PHDQ���VWDQGDUG�GHYLDWLRQ��:LWKLQ�VXEMHFWV�UHSHDWHG�PHDVXUHV�$129$�UHVXOWV�DQG�SDLUHG�VDPSOHV�W�WHVW�
results between begining and 4th hour of shift (0th vs 4th), between 4th hour and end of the shift (4th vs. 8th), between begining and end of the shift 
(0th vs 8th), given as p-values. Statistically significant results are indicated in bold. a Mauchly's Test of Sphericity a Mauchly's Test of Sphericity was 
DVVXPHG��E�0DXFKO\
V�7HVW�RI�6SKHULFLW\�ZDV�QRW�SHUIRUPHG��*UHHQKRXVH�*HLVVHU�FRUUHFWLRQ�ZDV�XVHG��ڙ�������

Changes in physiological parameters
The mean body temperature of the participants at the begin-
ning of the shift was 36.25 ± 0.22°C. Body temperature 
increased by an average of 0.133°C (0.37%) at the mid-shift 
(4th hour) while it increased by 0.189°C (0.52%) at the end of 
the shift (8th hour). There was a significant increase in the 
body temperature at the end of the shift compared to the 
beginning of the shift (p<0.001). There was no statistically 
significant difference in body temperature between the mid 
and end of the shift (p=0.343).
There was an also progressive increase in blood pressure with 
the working hours. Systolic blood pressure increased signifi-
cantly by the mid and end of the shift compared to the begin-
ning of the shift (p<0.001, p=0.006, respectively). Systolic 
blood pressure increased by an average of 3.902 mmHg 
(3.56%) in the middle of the shift and 4.706 mmHg (4.15%) 
at the end of the shift, compared to the beginning of the shift. 
But there was no statistically significant difference in systolic 
blood pressure between the mid and end of the shift 
(p=1.000). Diastolic blood pressure at the mid-shift increased 
by an average of 2.794 mmHg (4.04%), compared to the 
beginning of the shift and this increase was statistically 
significant (p<0.001). But there was no significant difference 
in diastolic pressure between neither the beginning and the 
end shift and nor the mid and end shift (p<0.001 and p=0.069, 
respectively).
At mid-shift, the heart rate increased by an average of 2.98 
beats/min (3.59%), while at the end-shift, heart rate increased 
by an average of 2.45 beats/min (2.96%) compared to the 
beginning, and these increases were statistically significant 

(p=0.001, p=0.018, respectively). But there was no signifi-
cant difference between mid-hours and end-of-hours heart 
rate measurements (p=1.000).
The mean respiratory rate at mid and end shifts was signifi-
cantly higher than in the beginning (p<0.001, p<0.001, 
respectively).There was an average increase of 0.775 
breaths/min (4.46%) in the respiratory rate at the mid-shift 
and 0.765 breaths/min (4.21%) at the end-shift. Fingertip 
oxygen saturation decreased significantly at the end shift 
compared to the beginning (p=0.005). The decrease in 
oxygen saturation at mid-shift compared to the beginning was 
also significant (p= 0.003). But there was no significant 
difference in oxygen saturation at mid shift and end shift 
(p=1.000).

Mask Incompatibility Survey
The average values and standard deviations of the scores 
given by the participants to the mask incompatibility survey 
and repeated measurements in ANOVA and the results of the 
matched t-test analysis are given in table II. 

The most disturbing mask discomfort was resistance at 
mid-shift and fatigue at the end shift. All the scores of the 
parameters in the Mask Incompatibility Survey increased 
progressively with the working hours. There was a significant 
increase in the scores of all mask-discomfort parameters at 
the mid and end shifts compared to the beginning. There was 
a significant increase in scores of some mask-discomfort 
parameters at the end shift compared to the mid-shift also. 
These were humidity, resistance, temperature, salinity, smell, 



ABSTRACT
Objective: 
Disturbing effects of face masks may be beyond the psychological effect and may endanger 
healthcare personnel's health. Based on this theory, here, we investigated the mask-related 
psychological and physiological changes in healthcare personnel working with a surgical face 
mask for a 4 and 8-hour shift. 

Method: 
The study was conducted in a tertiary hospital with 102 healthcare workers between 
January-March 2021. Individuals with heart/lung disease or current smokers were excluded. 
Body temperature, respiratory/heart rate, blood pressure, fingertip oxygen-saturation (SpO2) 
measurements of participants, and the mask-discomfort questionnaire were performed at the 
beginning, mid and end-shift.

Results: 
Of the 102 volunteers participating in the study, 63 (61.8%) were women and the mean age was 
30.92 ± 6.38. The most disturbing mask discomfort was resistance at mid-shift and fatigue at 
end-shift. The scores of all parameters in the questionnaire were significantly higher at both 
mid-shift and end-shift compared to the beginning (p=0.000. for all parameters). There were 
significant increases in scores of humidity, resistance, temperature, salinity, smell, and fatigue at 
end-shift compared to mid-shift (p=0.001, p=0.023, p=0.024, p=0.022, p=0.013 and p<0.000, 
respectively). Temperature, blood pressure, heart, and respiratory rate increased significantly 
(p<0.001, for all) at mid-shift compared to the beginning, while SpO2 decreased significantly 
(p=0.003). All parameters except diastolic blood pressure showed significant changes at 
end-shift compared to the beginning. However, there was no significant difference in parameters 
at mid-shift and at end-shift.

Conclusion: 
Our study revealed significant physiological effects and mask-related discomforts in healthcare 
personnel working with surgical face masks.    
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Surgical masks, Physiology, Health Personnel, Psychological Side Effects
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INTRODUCTION
Coronavirus disease (COVID-19) is a highly contagious 
disease caused by a newly discovered virus called severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV2) (1). 
SARS-CoV-2 can cause clinical manifestations ranging from 
mild respiratory symptoms to severe acute respiratory failure 
syndrome. This virus is spread from person to person primari-
ly through droplets scattered during coughing or sneezing (2). 
One of the most effective ways of protection from this virus, 
which spreads rapidly all over the world with these droplets, 
is the use of masks.
Many international associations and health authorities have 
recommended the use of masks in all outdoor activities and 
closed collective work areas. Healthcare workers have to 

work with masks for long hours. This puts a little more strain 
on healthcare professionals who are already overwhelmed by 
too much stress and workload. Moreover, working with a 
mask during the entire shift under these difficult conditions 
may endanger the health of healthcare workers.
In this study, we investigated the disturbing effects of the 
masks and the physiological changes in healthcare personnel 
working with surgical face masks, and the alterations of these 
parameters with the working hours.

MATERIAL and METHOD
Written permission was obtained from Akdeniz University 
Hospital Management for the study.Approval for the study 
was granted by the Clinical Research Ethics Committee of 
Akdeniz University (Number: KAEK-235).  The research 
was carried out in accordance with publication ethics and the 
Declaration of Helsinki. Written informed consent was 
obtained from the participants. 

Participants:
All the participants (n=102) were healthcare personnel work-
ing with a surgical face mask in various clinics for 
8-hours-daytime-shift. Since they were caring for 
post-COVID patients or patients with diseases other than 
COVID-19, they wore only their uniforms and a three-layer 
surgical face mask as personal protective equipment. Individ-
uals with heart/lung disease or active smokers were not 
included in the study. A written informed consent was 
obtained from all participants.

Measurements:
The age, gender, height, and weight information of the 
healthcare personnel included in the study were recorded. 
Pre-shift body temperature, respiratory rate, heart rate, blood 
pressure, fingertip oxygen saturation (SpO2) measurement 
and the mask discomfort questionnaire were performed. The 
same measurements were repeated 4 hours later (mid-shift) 
and 8 hours later (end-shift). All measurements were made by 
the same assistant physician while wearing a mask and after 
resting for at least 15 minutes. The mask discomfort question-
naire was developed from a previously performed study 
conducted by Li et al (2). The 'Mask discomfort question-
naire' contained 10 questions. The participants were 
questioned “How do you feel with the mask?” and asked 
rating on a scale ranging from 0 to 10, with 0 representing 
‘‘not at all’’, 5 representing ‘‘acceptable’’ and 10 representing 
‘‘very fond of’’. Pre, mid, and end-shift physiological param-
eters and mask discomfort questionnaire scores were 
compared with each other. We used Erka Perfect Aneroid 
(München, GERMANY) for blood pressure, Jumper Infrared 
Thermometer (JPD-FR202, Guangdong, CHINA) for body 
temperature and Carescape Monitor B650, GE Healthcare 
(Helsinki, Finland) for heart and respiratory rate. All the 
devices had been calibrated before the measurements.

RESULTS
Of the 102 volunteers participating in the study, 63 (61.8%) 
were women and the mean age was 30.92 ± 6.38. The 
measurements were made at the beginning, middle (4th 
hour), and end (8th hour) of the shifts, and in total, 306 

measurements were performed in this study. The average 
values of the measurements, standard deviations, 
EHWZHHQ�VXEMHFW�UHSHDWHG�PHDVXUHPHQWV�$129$�UHVXOWV��DQG�
paired t-test results of physiological parameters at the begin-
ning, mid and end shift are given in table I. 

DISCUSSION
Here in this study, we investigated the discomfort caused by 
the use of masks and the physiological changes that develop 
during the work in healthcare workers. We observed that the 
most disturbing mask effects were resistance, heat, fatigue, 
and moisture in descending scores. Relatively, itchiness, 
saltiness, odor were more tolerable ailments. Healthcare 
workers did not complain too much about the tightness and 
incompatibility of the masks. All these mask-related disturb-
ing perceptions increased by the progressing working hours. 
At the end of the shift, the hardest mask-related discomforts 
to endure were resistance, heat, and fatigue. In addition, the 
mask may not only cause the perception of mask-related 
discomfort but may also be responsible for some important 
physiological changes. There was a significant increase in 
body temperature, blood pressure, heart rate and respiratory 
rate and a significant decrease in oxygen saturation during 
working with surgical face mask.   

Resistance seems to be the most bothering feeling in surgical 
face mask use among healthcare workers. It is not known 
whether this is psychological, or perception of the physiolog-
ical changes related to face masks. Masks may change the 
airway resistance. N95 has been shown to increase inspirato-
ry and expiratory airflow resistance (3,4).  Additionally, the 
average minimum cross-sectional area of the nasal cavity 
increased with the use of a 3-hour face mask that caused an 
increase in nasal resistance (5). Moreover, N95 resulted in 
greater nasal resistance than the surgical face mask and this 

change in the nasal cavity continued for a while after the 
mask was removed (5). Apart from changes in nasal 
resistance, the mask may also impair respiratory functions. 
Previously, the surgical mask was determined to cause a 
significant decrease in forced expiratory volume in one 
second (FEV1), forced vital capacity (FVC) and peak expira-
tory flow (PEF) (6). In contrast, in another study, the only 
pulmonary function test parameter that decreased significant-
ly after mask use was maximal voluntary ventilation, and 
FEV1, FVC, PEF did not change with mask use (7). It is not 
certain whether the masks contribute to the increase in upper 
and even lower airway resistance or not, but it is obvious that 
they cause a resistance perception that contributes to the 
overall discomfort during working.

The second most disturbing mask-effect was the heat in our 
study. Body temperature is regulated by many mechanisms 
based on the stimuli from thermoreceptors all over the body. 
7KH�PDMRULW\�RI�WKHVH�UHFHSWRUV�DUH�ORFDWHG�LQ�WKH�VNLQ�RI�WKH�
face (8-10). Previously, the facial mask was found to increase 
the facial temperature by 5 °C in surgeons (11). Recently, 
Scarano et al. demonstrated perioral skin temperature 
increase by thermal infrared imaging (12). It is estimated that 
there occurs a microclimate beneath the mask. Presumably, 
the temperature of this microclimate is higher than in the 
outer region of the mask, which is why mask wearers 
perceive more heat. While the heat felt by the stimulation of 
the perioral temperature receptors increases, the body skin 
temperature is expected to decrease through negative 

feedback such as sweating. But, in our study, body tempera-
ture also increased beside the perception of heat. Reflex 
negative feedbacks, during the intense muscle activity, seem 
to be insufficient to reduce body temperature. Thus, working 
with masks results in much more heat perception. 
7KH� RWKHU� PDMRU� GLVFRPIRUWV� RI� WKH� KHDOWKFDUH� SHUVRQQHO�
working with surgical face masks were fatigue, moisture, 
tightness, and odor in our study. The most disturbing effects 
of the masks were more tolerable by the mid-shift. Working 
with a mask for 8 hours was tiring. Both resistance and 
fatigue at the end shift were significantly higher compared to 
mid-shift.  The severity of all other mask-related discomforts 
other than itchiness, tightness, and incompatibility at the end 
shift was significantly higher than the mid shift also. Overall 
discomfort related to working with masks for 8 hours in 
healthcare centers was much more intense than working for 4 
hours. Moreover, fatigue and resistance reached levels that 
pushed the limits of endurance by the end of the shift.  There-
fore, we suggest rearranging the shift hours of healthcare 
professionals working with surgical face masks during 
pandemics.

$SDUW�IURP�WKH�VXEMHFWLYH�SHUFHSWLRQDO�HIIHFWV��ZRUNLQJ�ZLWK�
D� VXUJLFDO� IDFH� PDVN� UHVXOWHG� LQ� DOVR� VLJQLILFDQW� REMHF-
tive-physiological changes in healthcare workers. We found 
that the respiratory rate in healthcare workers with surgical 
face masks increased significantly in the mid and end shift 
compared to the beginning. Based on previous studies, masks 
are supposed to cause an increase in airway resistance (5,6, 
13). The increasing respiratory rate could be a compensation 
mechanism to maintain tidal volume despite increased airway 
resistance. However, increased breathing rate and respiratory 
resistance can cause respiratory overload and fatigue in 
healthcare workers. So, one of the reasons for this so much 
fatigue at the end of the shift may be respiratory overload 
during working with masks.
 
Excessive respiratory muscle activity results in increased 
energy consumption and heat release. Besides these, it is 
well-known that in case of an increase in respiratory work, a 
significant part of the cardiac output is directed to the respira-
tory musculature (14). Additionally, also heart rate increases 
to meet the energy demand of respiratory muscles. In a previ-
ous study, the heart rates of workers working with a respirator 
both in the experimental laboratory environment and in the 
real field were found to be significantly increased (15). Previ-
ous studies have revealed that the increase in intrathoracic 
pressure due to increased airway resistance caused by masks 
give rise to the augmentation in both preload and afterload, 
and overall cardiac overload (16-18).

Besides heart and respiratory rate increase, we found that the 
oxygen saturation decreased significantly at mid-shift and 
end-shift. Similarly, the surgical mask caused decreased 
6S2�� GXULQJ� PDMRU� VXUJHU\� ������ 'HFUHDVHG� 2�� GHOLYHU\�
leads to an increase in heart rate and blood pressure. All of 
these can lead to increased left ventricular pressures and thus 
coronary demand (20). This excessive cardiac and pulmonary 

stress possibly contribute to the early and exaggerated feeling 
of fatigue at the end of the shift. 
There are also some limitations of this study. Firstly, the 
workload and working areas were not uniform in our study, 
so we could not measure the workload of healthcare workers. 
We did not perform any external intervention to the daily 
workload of the individuals in this real-life study. Secondly, 
we could not standardize the temperature and humidity that 
may affect the discomfort score. Finally, in our study, there 
was no control group. Especially fatigue and all other 
findings may not be directly associated with the mask. 
Prolonged workload and overtime may have caused all of 
these. There should have been a control group to distinguish 
whether they were caused by the mask, but due to the 
pandemic, a control group could not be created. It was not 
possible to perform the measurements in healthcare person-
nel working without surgical face masks.

CONCLUSION
In conclusion, we observed in our study that the healthcare 
personnel working with surgical face masks during the whole 
shift have some mask-related discomforts.  The most disturb-
ing-mask-effects were resistance, heat, fatigue, and moisture. 
Our study revealed also significant physiological changes. 
Many of the psychological and physiological parameters 
were getting worse by the increasing workhours. Long term 
effect of these physiological changes over health is not 
known. 
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Table II: Disturbing effects of surgical face mask in healthcare workers at the beginning of the shift, mid-shift, and end-shift.

Discomfort survey results of healthy volunteers at begining of shift (0th hour), mid-shift (4th hour) and end-shift (8th hour) given as mean ± standard 
deviation. Repeated measures ANOVA and paired samples t-test results between begining and 4th hour of shift (0th vs 4th), between 4th hour and 
end of the shift (4th vs. 8th), between begining and end of the shift (0th vs 8th), given as p-values. Statiscally significant results are indicated in bold. 
D�0DXFKO\
V�7HVW�RI�6SKHULFLW\�ZDV�SHUIRUPHG��E�0DXFKO\
V�7HVW�RI�6SKHULFLW\�ZDV�QRW�SHUIRUPHG���XVHG�*UHHQKRXVH���*HLVVHU�FRUUHFWLRQ��ڙ�������

Changes in physiological parameters
The mean body temperature of the participants at the begin-
ning of the shift was 36.25 ± 0.22°C. Body temperature 
increased by an average of 0.133°C (0.37%) at the mid-shift 
(4th hour) while it increased by 0.189°C (0.52%) at the end of 
the shift (8th hour). There was a significant increase in the 
body temperature at the end of the shift compared to the 
beginning of the shift (p<0.001). There was no statistically 
significant difference in body temperature between the mid 
and end of the shift (p=0.343).
There was an also progressive increase in blood pressure with 
the working hours. Systolic blood pressure increased signifi-
cantly by the mid and end of the shift compared to the begin-
ning of the shift (p<0.001, p=0.006, respectively). Systolic 
blood pressure increased by an average of 3.902 mmHg 
(3.56%) in the middle of the shift and 4.706 mmHg (4.15%) 
at the end of the shift, compared to the beginning of the shift. 
But there was no statistically significant difference in systolic 
blood pressure between the mid and end of the shift 
(p=1.000). Diastolic blood pressure at the mid-shift increased 
by an average of 2.794 mmHg (4.04%), compared to the 
beginning of the shift and this increase was statistically 
significant (p<0.001). But there was no significant difference 
in diastolic pressure between neither the beginning and the 
end shift and nor the mid and end shift (p<0.001 and p=0.069, 
respectively).
At mid-shift, the heart rate increased by an average of 2.98 
beats/min (3.59%), while at the end-shift, heart rate increased 
by an average of 2.45 beats/min (2.96%) compared to the 
beginning, and these increases were statistically significant 

(p=0.001, p=0.018, respectively). But there was no signifi-
cant difference between mid-hours and end-of-hours heart 
rate measurements (p=1.000).
The mean respiratory rate at mid and end shifts was signifi-
cantly higher than in the beginning (p<0.001, p<0.001, 
respectively).There was an average increase of 0.775 
breaths/min (4.46%) in the respiratory rate at the mid-shift 
and 0.765 breaths/min (4.21%) at the end-shift. Fingertip 
oxygen saturation decreased significantly at the end shift 
compared to the beginning (p=0.005). The decrease in 
oxygen saturation at mid-shift compared to the beginning was 
also significant (p= 0.003). But there was no significant 
difference in oxygen saturation at mid shift and end shift 
(p=1.000).

Mask Incompatibility Survey
The average values and standard deviations of the scores 
given by the participants to the mask incompatibility survey 
and repeated measurements in ANOVA and the results of the 
matched t-test analysis are given in table II. 

The most disturbing mask discomfort was resistance at 
mid-shift and fatigue at the end shift. All the scores of the 
parameters in the Mask Incompatibility Survey increased 
progressively with the working hours. There was a significant 
increase in the scores of all mask-discomfort parameters at 
the mid and end shifts compared to the beginning. There was 
a significant increase in scores of some mask-discomfort 
parameters at the end shift compared to the mid-shift also. 
These were humidity, resistance, temperature, salinity, smell, 

and p<0.000, respectively). However, there was no signifi-
cant difference between mid-shift and end-shift scores to 

itching, tightness, and incompatibility questions (p=0.056, 
p=0.125, p=0.230, respectively).



ABSTRACT
Objective: 
Disturbing effects of face masks may be beyond the psychological effect and may endanger 
healthcare personnel's health. Based on this theory, here, we investigated the mask-related 
psychological and physiological changes in healthcare personnel working with a surgical face 
mask for a 4 and 8-hour shift. 

Method: 
The study was conducted in a tertiary hospital with 102 healthcare workers between 
January-March 2021. Individuals with heart/lung disease or current smokers were excluded. 
Body temperature, respiratory/heart rate, blood pressure, fingertip oxygen-saturation (SpO2) 
measurements of participants, and the mask-discomfort questionnaire were performed at the 
beginning, mid and end-shift.

Results: 
Of the 102 volunteers participating in the study, 63 (61.8%) were women and the mean age was 
30.92 ± 6.38. The most disturbing mask discomfort was resistance at mid-shift and fatigue at 
end-shift. The scores of all parameters in the questionnaire were significantly higher at both 
mid-shift and end-shift compared to the beginning (p=0.000. for all parameters). There were 
significant increases in scores of humidity, resistance, temperature, salinity, smell, and fatigue at 
end-shift compared to mid-shift (p=0.001, p=0.023, p=0.024, p=0.022, p=0.013 and p<0.000, 
respectively). Temperature, blood pressure, heart, and respiratory rate increased significantly 
(p<0.001, for all) at mid-shift compared to the beginning, while SpO2 decreased significantly 
(p=0.003). All parameters except diastolic blood pressure showed significant changes at 
end-shift compared to the beginning. However, there was no significant difference in parameters 
at mid-shift and at end-shift.

Conclusion: 
Our study revealed significant physiological effects and mask-related discomforts in healthcare 
personnel working with surgical face masks.    

Key Words:
Surgical masks, Physiology, Health Personnel, Psychological Side Effects
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INTRODUCTION
Coronavirus disease (COVID-19) is a highly contagious 
disease caused by a newly discovered virus called severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV2) (1). 
SARS-CoV-2 can cause clinical manifestations ranging from 
mild respiratory symptoms to severe acute respiratory failure 
syndrome. This virus is spread from person to person primari-
ly through droplets scattered during coughing or sneezing (2). 
One of the most effective ways of protection from this virus, 
which spreads rapidly all over the world with these droplets, 
is the use of masks.
Many international associations and health authorities have 
recommended the use of masks in all outdoor activities and 
closed collective work areas. Healthcare workers have to 

work with masks for long hours. This puts a little more strain 
on healthcare professionals who are already overwhelmed by 
too much stress and workload. Moreover, working with a 
mask during the entire shift under these difficult conditions 
may endanger the health of healthcare workers.
In this study, we investigated the disturbing effects of the 
masks and the physiological changes in healthcare personnel 
working with surgical face masks, and the alterations of these 
parameters with the working hours.

MATERIAL and METHOD
Written permission was obtained from Akdeniz University 
Hospital Management for the study.Approval for the study 
was granted by the Clinical Research Ethics Committee of 
Akdeniz University (Number: KAEK-235).  The research 
was carried out in accordance with publication ethics and the 
Declaration of Helsinki. Written informed consent was 
obtained from the participants. 

Participants:
All the participants (n=102) were healthcare personnel work-
ing with a surgical face mask in various clinics for 
8-hours-daytime-shift. Since they were caring for 
post-COVID patients or patients with diseases other than 
COVID-19, they wore only their uniforms and a three-layer 
surgical face mask as personal protective equipment. Individ-
uals with heart/lung disease or active smokers were not 
included in the study. A written informed consent was 
obtained from all participants.

Measurements:
The age, gender, height, and weight information of the 
healthcare personnel included in the study were recorded. 
Pre-shift body temperature, respiratory rate, heart rate, blood 
pressure, fingertip oxygen saturation (SpO2) measurement 
and the mask discomfort questionnaire were performed. The 
same measurements were repeated 4 hours later (mid-shift) 
and 8 hours later (end-shift). All measurements were made by 
the same assistant physician while wearing a mask and after 
resting for at least 15 minutes. The mask discomfort question-
naire was developed from a previously performed study 
conducted by Li et al (2). The 'Mask discomfort question-
naire' contained 10 questions. The participants were 
questioned “How do you feel with the mask?” and asked 
rating on a scale ranging from 0 to 10, with 0 representing 
‘‘not at all’’, 5 representing ‘‘acceptable’’ and 10 representing 
‘‘very fond of’’. Pre, mid, and end-shift physiological param-
eters and mask discomfort questionnaire scores were 
compared with each other. We used Erka Perfect Aneroid 
(München, GERMANY) for blood pressure, Jumper Infrared 
Thermometer (JPD-FR202, Guangdong, CHINA) for body 
temperature and Carescape Monitor B650, GE Healthcare 
(Helsinki, Finland) for heart and respiratory rate. All the 
devices had been calibrated before the measurements.

RESULTS
Of the 102 volunteers participating in the study, 63 (61.8%) 
were women and the mean age was 30.92 ± 6.38. The 
measurements were made at the beginning, middle (4th 
hour), and end (8th hour) of the shifts, and in total, 306 

measurements were performed in this study. The average 
values of the measurements, standard deviations, 
EHWZHHQ�VXEMHFW�UHSHDWHG�PHDVXUHPHQWV�$129$�UHVXOWV��DQG�
paired t-test results of physiological parameters at the begin-
ning, mid and end shift are given in table I. 

DISCUSSION
Here in this study, we investigated the discomfort caused by 
the use of masks and the physiological changes that develop 
during the work in healthcare workers. We observed that the 
most disturbing mask effects were resistance, heat, fatigue, 
and moisture in descending scores. Relatively, itchiness, 
saltiness, odor were more tolerable ailments. Healthcare 
workers did not complain too much about the tightness and 
incompatibility of the masks. All these mask-related disturb-
ing perceptions increased by the progressing working hours. 
At the end of the shift, the hardest mask-related discomforts 
to endure were resistance, heat, and fatigue. In addition, the 
mask may not only cause the perception of mask-related 
discomfort but may also be responsible for some important 
physiological changes. There was a significant increase in 
body temperature, blood pressure, heart rate and respiratory 
rate and a significant decrease in oxygen saturation during 
working with surgical face mask.   

Resistance seems to be the most bothering feeling in surgical 
face mask use among healthcare workers. It is not known 
whether this is psychological, or perception of the physiolog-
ical changes related to face masks. Masks may change the 
airway resistance. N95 has been shown to increase inspirato-
ry and expiratory airflow resistance (3,4).  Additionally, the 
average minimum cross-sectional area of the nasal cavity 
increased with the use of a 3-hour face mask that caused an 
increase in nasal resistance (5). Moreover, N95 resulted in 
greater nasal resistance than the surgical face mask and this 

change in the nasal cavity continued for a while after the 
mask was removed (5). Apart from changes in nasal 
resistance, the mask may also impair respiratory functions. 
Previously, the surgical mask was determined to cause a 
significant decrease in forced expiratory volume in one 
second (FEV1), forced vital capacity (FVC) and peak expira-
tory flow (PEF) (6). In contrast, in another study, the only 
pulmonary function test parameter that decreased significant-
ly after mask use was maximal voluntary ventilation, and 
FEV1, FVC, PEF did not change with mask use (7). It is not 
certain whether the masks contribute to the increase in upper 
and even lower airway resistance or not, but it is obvious that 
they cause a resistance perception that contributes to the 
overall discomfort during working.

The second most disturbing mask-effect was the heat in our 
study. Body temperature is regulated by many mechanisms 
based on the stimuli from thermoreceptors all over the body. 
7KH�PDMRULW\�RI�WKHVH�UHFHSWRUV�DUH�ORFDWHG�LQ�WKH�VNLQ�RI�WKH�
face (8-10). Previously, the facial mask was found to increase 
the facial temperature by 5 °C in surgeons (11). Recently, 
Scarano et al. demonstrated perioral skin temperature 
increase by thermal infrared imaging (12). It is estimated that 
there occurs a microclimate beneath the mask. Presumably, 
the temperature of this microclimate is higher than in the 
outer region of the mask, which is why mask wearers 
perceive more heat. While the heat felt by the stimulation of 
the perioral temperature receptors increases, the body skin 
temperature is expected to decrease through negative 

feedback such as sweating. But, in our study, body tempera-
ture also increased beside the perception of heat. Reflex 
negative feedbacks, during the intense muscle activity, seem 
to be insufficient to reduce body temperature. Thus, working 
with masks results in much more heat perception. 
7KH� RWKHU� PDMRU� GLVFRPIRUWV� RI� WKH� KHDOWKFDUH� SHUVRQQHO�
working with surgical face masks were fatigue, moisture, 
tightness, and odor in our study. The most disturbing effects 
of the masks were more tolerable by the mid-shift. Working 
with a mask for 8 hours was tiring. Both resistance and 
fatigue at the end shift were significantly higher compared to 
mid-shift.  The severity of all other mask-related discomforts 
other than itchiness, tightness, and incompatibility at the end 
shift was significantly higher than the mid shift also. Overall 
discomfort related to working with masks for 8 hours in 
healthcare centers was much more intense than working for 4 
hours. Moreover, fatigue and resistance reached levels that 
pushed the limits of endurance by the end of the shift.  There-
fore, we suggest rearranging the shift hours of healthcare 
professionals working with surgical face masks during 
pandemics.

$SDUW�IURP�WKH�VXEMHFWLYH�SHUFHSWLRQDO�HIIHFWV��ZRUNLQJ�ZLWK�
D� VXUJLFDO� IDFH� PDVN� UHVXOWHG� LQ� DOVR� VLJQLILFDQW� REMHF-
tive-physiological changes in healthcare workers. We found 
that the respiratory rate in healthcare workers with surgical 
face masks increased significantly in the mid and end shift 
compared to the beginning. Based on previous studies, masks 
are supposed to cause an increase in airway resistance (5,6, 
13). The increasing respiratory rate could be a compensation 
mechanism to maintain tidal volume despite increased airway 
resistance. However, increased breathing rate and respiratory 
resistance can cause respiratory overload and fatigue in 
healthcare workers. So, one of the reasons for this so much 
fatigue at the end of the shift may be respiratory overload 
during working with masks.
 
Excessive respiratory muscle activity results in increased 
energy consumption and heat release. Besides these, it is 
well-known that in case of an increase in respiratory work, a 
significant part of the cardiac output is directed to the respira-
tory musculature (14). Additionally, also heart rate increases 
to meet the energy demand of respiratory muscles. In a previ-
ous study, the heart rates of workers working with a respirator 
both in the experimental laboratory environment and in the 
real field were found to be significantly increased (15). Previ-
ous studies have revealed that the increase in intrathoracic 
pressure due to increased airway resistance caused by masks 
give rise to the augmentation in both preload and afterload, 
and overall cardiac overload (16-18).

Besides heart and respiratory rate increase, we found that the 
oxygen saturation decreased significantly at mid-shift and 
end-shift. Similarly, the surgical mask caused decreased 
6S2�� GXULQJ� PDMRU� VXUJHU\� ������ 'HFUHDVHG� 2�� GHOLYHU\�
leads to an increase in heart rate and blood pressure. All of 
these can lead to increased left ventricular pressures and thus 
coronary demand (20). This excessive cardiac and pulmonary 

stress possibly contribute to the early and exaggerated feeling 
of fatigue at the end of the shift. 
There are also some limitations of this study. Firstly, the 
workload and working areas were not uniform in our study, 
so we could not measure the workload of healthcare workers. 
We did not perform any external intervention to the daily 
workload of the individuals in this real-life study. Secondly, 
we could not standardize the temperature and humidity that 
may affect the discomfort score. Finally, in our study, there 
was no control group. Especially fatigue and all other 
findings may not be directly associated with the mask. 
Prolonged workload and overtime may have caused all of 
these. There should have been a control group to distinguish 
whether they were caused by the mask, but due to the 
pandemic, a control group could not be created. It was not 
possible to perform the measurements in healthcare person-
nel working without surgical face masks.

CONCLUSION
In conclusion, we observed in our study that the healthcare 
personnel working with surgical face masks during the whole 
shift have some mask-related discomforts.  The most disturb-
ing-mask-effects were resistance, heat, fatigue, and moisture. 
Our study revealed also significant physiological changes. 
Many of the psychological and physiological parameters 
were getting worse by the increasing workhours. Long term 
effect of these physiological changes over health is not 
known. 
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Changes in physiological parameters
The mean body temperature of the participants at the begin-
ning of the shift was 36.25 ± 0.22°C. Body temperature 
increased by an average of 0.133°C (0.37%) at the mid-shift 
(4th hour) while it increased by 0.189°C (0.52%) at the end of 
the shift (8th hour). There was a significant increase in the 
body temperature at the end of the shift compared to the 
beginning of the shift (p<0.001). There was no statistically 
significant difference in body temperature between the mid 
and end of the shift (p=0.343).
There was an also progressive increase in blood pressure with 
the working hours. Systolic blood pressure increased signifi-
cantly by the mid and end of the shift compared to the begin-
ning of the shift (p<0.001, p=0.006, respectively). Systolic 
blood pressure increased by an average of 3.902 mmHg 
(3.56%) in the middle of the shift and 4.706 mmHg (4.15%) 
at the end of the shift, compared to the beginning of the shift. 
But there was no statistically significant difference in systolic 
blood pressure between the mid and end of the shift 
(p=1.000). Diastolic blood pressure at the mid-shift increased 
by an average of 2.794 mmHg (4.04%), compared to the 
beginning of the shift and this increase was statistically 
significant (p<0.001). But there was no significant difference 
in diastolic pressure between neither the beginning and the 
end shift and nor the mid and end shift (p<0.001 and p=0.069, 
respectively).
At mid-shift, the heart rate increased by an average of 2.98 
beats/min (3.59%), while at the end-shift, heart rate increased 
by an average of 2.45 beats/min (2.96%) compared to the 
beginning, and these increases were statistically significant 

(p=0.001, p=0.018, respectively). But there was no signifi-
cant difference between mid-hours and end-of-hours heart 
rate measurements (p=1.000).
The mean respiratory rate at mid and end shifts was signifi-
cantly higher than in the beginning (p<0.001, p<0.001, 
respectively).There was an average increase of 0.775 
breaths/min (4.46%) in the respiratory rate at the mid-shift 
and 0.765 breaths/min (4.21%) at the end-shift. Fingertip 
oxygen saturation decreased significantly at the end shift 
compared to the beginning (p=0.005). The decrease in 
oxygen saturation at mid-shift compared to the beginning was 
also significant (p= 0.003). But there was no significant 
difference in oxygen saturation at mid shift and end shift 
(p=1.000).

Mask Incompatibility Survey
The average values and standard deviations of the scores 
given by the participants to the mask incompatibility survey 
and repeated measurements in ANOVA and the results of the 
matched t-test analysis are given in table II. 

The most disturbing mask discomfort was resistance at 
mid-shift and fatigue at the end shift. All the scores of the 
parameters in the Mask Incompatibility Survey increased 
progressively with the working hours. There was a significant 
increase in the scores of all mask-discomfort parameters at 
the mid and end shifts compared to the beginning. There was 
a significant increase in scores of some mask-discomfort 
parameters at the end shift compared to the mid-shift also. 
These were humidity, resistance, temperature, salinity, smell, 
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ABSTRACT
2EMHFWLYH��&29,'����SDQGHPLF�FDXVHG�E\�6$56�&R9���KDV�
UHVXOWHG�LQ�VHULRXV�PRUELGLW\�DQG�PRUWDOLW\�DURXQG�WKH�ZRUOG��
,Q� WKLV� VWXG\�� &29,'���� SDWLHQWV� KRVSLWDOL]HG� LQ� $ODQ\D�
$ODDGGLQ�.H\NXEDW�8QLYHUVLW\�$ODQ\D�7UDLQLQJ�DQG�5HVHDUFK�
+RVSLWDO��ZHUH�H[DPLQHG�

Methods:
$� UHWURVSHFWLYH� DQDO\VLV� ZDV� SHUIRUPHG� IRU� &29,'����
SDWLHQWV� KRVSLWDOL]HG� EHWZHHQ�0DUFK� ����� DQG�0D\� ������
7KH� GHILQLWLYH� GLDJQRVLV� ZDV� PDGH� E\� WKH� GHWHFWLRQ� RI�
6$56�&R9��� QXFOHLF� DFLG� E\� 57�3&5�� 7KH� GHJUHH� RI� WKH�
LOOQHVV�ZDV�FODVVLILHG�DV�PLOG��PRGHUDWH��VHYHUH�DQG�FULWLFDO��
7KH� GHPRJUDSKLF�� FOLQLFDO� DQG� ODERUDWRU\� YDOXHV� ZHUH�
REWDLQHG�WKURXJK�WKH�PHGLFDO�UHFRUGV��

Results: 
6L[WHHQ� PLOG�PRGHUDWH� DQG� ��� VHYHUH�FULWLFDOO\� LOO� SDWLHQWV�
ZHUH�LQFOXGHG��7KH�PHDQ�DJH�ZDV���������\HDUV������EHLQJ�
PDOHV�� +\SHUWHQVLRQ� ������ DQG� 'LDEHWHV� PHOOLWXV� �'0��
������ZHUH�WKH�PRVW�FRPPRQ�FRPRUELGLWLHV��%HLQJ�HOGHUO\��
'0�� G\VSQHD�� SURIRXQG� O\PSKRSHQLD�� HOHYDWHG� G�GLPHU�
OHYHO�� &53� EHLQJ� ��� WLPHV� KLJKHU� WKDQ� WKH� XSSHU� OLPLW� RI�
QRUPDO�� DQG� KLJK� SURFDOFLWRQLQ� OHYHOV� ZHUH� VWDWLVWLFDOO\�
VLJQLILFDQW� �S������� LQ� VHYHUH� DQG� FULWLFDOO\� LOO� SDWLHQWV��
1LQHW\� WZR� SHUFHQW� UHFHLYHG� IDYLSUDYLU�� (LJKWHHQ� UHFHLYHG�
GH[DPHWKDVRQH����PJ�GD\�������GD\V�����UHFHLYHG�,/���UHFHS-
WRU� EORFNHUV�� DQG��� UHFHLYHG� LPPXQH�SODVPD� WUHDWPHQW��$OO�
SDWLHQWV� UHFHLYHG� ORZ�PROHFXODU�ZHLJKW� KHSDULQ� LQ� SURSK\-
ODFWLF� RU� WKHUDSHXWLF� GRVHV� H[FHSW�PLOG� FDVHV�� )LYH� SDWLHQWV�
WKDW�KDG�GHYHORSHG�PRUWDOLW\�ZHUH�PDOH�JHQGHU��HOGHUO\�DQG�
KDG�DW�OHDVW�RQH�FRPRUELGLW\�

Conclusion: 
6HYHUH� DQG� FULWLFDOO\� LOO� SDWLHQWV� ZHUH� VLJQLILFDQWO\� PRUH�
OLNHO\�WR�KDYH�ROG�DJH��'0��HOHYDWHG�G�GLPHU�OHYHO��SURIRXQG�
O\PSKRSHQLD��&53�EHLQJ����WLPHV�PRUH�WKDQ�WKH�XSSHU�OLPLWV�
RI�QRUPDO��DQG�KLJK�OHYHOV�RI�SURFDOFLWRQLQ��3URFDOFLWRQLQ�LV�
DQ� LPSRUWDQW�ELRPDUNHU� WR�JXLGH� WKH�QHHG� IRU�DQWLPLFURELDO�
FKHPRWKHUDS\�LQ�&29,'����SDWLHQWV�
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dDOÕúPD�V�UHVLQFH���������ROJXGD�PRUWDOLWH�JHOLúWL��0RUWDOLWH�
JHOLúHQ�ROJXODUÕQ�GHPRJUDILN��NOLQLN�YH�ODERUDWXYDU�GH÷HUOHUL�
7DEOR�,9¶GH�|]HWOHQGL�

<):<1̪5)�^M�;76=i
%X� oDOÕúPDGD� $ODQ\D� $ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�
$ODQ\D� (÷LWLP� YH�$UDúWÕUPD� +DVWDQHVLQGH� \DWÕUDUDN� WDNLS�
HWWL÷LPL]� NHVLQ� WDQÕ� DODQ� LON� ��� &29,'���� KDVWDVÕQÕQ�
|]HOOLNOHULQL� EHOLUOHPHN� DPDoODQGÕ�� � 2QDOWÕ� KDILI�RUWD�� ���
FLGGL�NULWLN�KDVWD�oDOÕúPD\D�GDKLO�HGLOGL��+DVWDODUÕQ�RUWDODPD�
\DúÕ� ��������\ÕO� ROXS����¶�� HUNHN� LGL��+7�YH� �'0�HQ� VÕN�
VDSWDQDQ�NRPRUELG�KDVWDOÕNODUGÕ�� �&LGGL�YH�NULWLN�KDVWDODUGD�
LOHUL� \Dú�� '0�� VROXQXP� VÕNÕQWÕVÕ�� GHULQ� OHQIRSHQL� ��������
G�GLPHU� \�NVHNOL÷L�� &�UHDNWLI� SURWHLQ� �&53�� QRUPDO� VÕQÕUÕQ�
!��� NDW� \�NVHNOL÷L�� SURNDOVLWRQLQ� \�NVHNOL÷L� �!����QJ�PO��
LVWDWLNVHO�RODUDN��S�������DQODPOÕ�EXOXQGX��0RUWDOLWH�JHOLúHQ�
EHú� ROJXQXQ� KHSVL� HUNHN�� ��� \Dú� �]HULQGH� ROXS� HQ� D]� ELU�
NRPRUELGHWHVL�YDUGÕ�

&29,'���� KDVWDOÕ÷Õ� DVHPSWRPDWLN� HQIHNVL\RQGDQ� KD\DWÕ�
WHKGLW�HGLFL�FLGGL�HQIHNVL\RQD�NDGDU�JHQLú�ELU�\HOSD]HGH�NHQG-
LQL� J|VWHUPHNWHGLU�� .RQDNoÕ� IDNW|UOHULQGHQ� LOHUL� \Dú�� HUNHN�
FLQVL\HW�� NRPRUELG� KDVWDOÕN� YDUOÕ÷Õ�� REH]LWH�� VLJDUD� LoLFLOL÷L��
FLGGL� KDVWDOÕN� JHOLúLPL� LoLQ� ULVN� IDNW|UOHULGLU� ��������
dDOÕúPDPÕ]GD� FLGGL� YH� NULWLN� KDVWDOÕ÷Õ� RODQODUÕQ� LOHUL� \DúWD�
ROGX÷X� YH� HUNHN�NDGÕQ� RUDQÕQÕQ� �� NDWWDQ� ID]OD� ROGX÷X�
J|U�OP�úW�U�� � +DVWDODUÕPÕ]GD� +7� YH� '0� HQ� VÕN� J|U�OHQ�
NRPRUELG�KDVWDOÕNODUGÕU��<DúOD�ELUOLNWH�LPP�Q�IRQNVL\RQODUGD�
G�]HQVL]OLN� YH\D� D]DOPD� J|U�OPHNWHGLU� ������ 6$56�
&R9��¶QLQ� K�FUH� LoHULVLQH� JLUPHVLQGH� � |QHPOL� RODQ�$&(���
UHVHSW|UOHULQLQ�YH�WUDQVPHPEUDQ�VHULQ�SURWHD]����703566���
VHYL\HVLQLQ� HUNHNOHUGH� \�NVHN� ROPDVÕ�� LPP�QRORMLN� \DQÕWÕQ�
GD�FLQVL\HWH�J|UH�GH÷LúLNOLN�J|VWHUPHVL��|UQH÷LQ�QLWULN�RNVLW�
\DQÕWÕQÕQ�D]�ROPDVÕ��|VWURMHQLQ�NRUX\XFX�HWNLVLQLQ�EXOXQPD-
PDVÕ� YH� FLQVL\HWOHU� DUDVÕ� GDYUDQÕúODUÕQ� IDUNOÕOÕN� J|VWHUPHVL��
|UQH÷LQ� VLJDUD� LoLFLOL÷L�� NRPRUELG� KDVWDOÕN� SUHYDODQVÕQÕQ�
\�NVHN�ROPDVÕ�&29,'����KDVWDOÕ÷ÕQÕQ�HUNHNOHUGH�GDKD�FLGGL�
VH\UHWPHVLQLQ� QHGHQL� RODELOHFH÷L� LOHUL� V�U�OPHNWHGLU� ������
9LU�VODUD�NDUúÕ�ROXúWXUXODQ� LPP�Q�\DQÕWWD� URO�R\QD\DQ�ED]Õ�
JHQOHU� GH� ;� NURPR]RPX� �]HULQGH� EXOXQPDNWDGÕU�� 'DKD�
|QFHNL� oDOÕúPDODUGD�&29,'���� VRQUDVÕQGD� RWR� DQWLNRUODUÕQ�

VÕNOÕNOD� ROXúWX÷X� J|VWHULOPLúWLU�� %X� RWRDQWLNRUODUÕQ� ED]ÕODUÕ�
LPP�Q� \DQÕWWD� |QHPOL� URO� R\QD\DQ� NRPSRQHQWOHUH� |UQH÷LQ�
LQWHUIHURQODUD�NDUúÕ�JHOLúLU��8OXVODUDUDVÕ�\DSÕODQ�ELU�oDOÕúPDGD�
&29,'���� KDVWDOÕ÷ÕQD� ED÷OÕ� KD\DWÕ� WHKGLW� HGLFL� SQ|PRQLVL�
RODQ� KDVWDODUÕQ����¶XQGD� LQWHUIHURQODUD� NDUúÕ� RWRDQWLNRUODU�
J|VWHULOPLú� YH� ROXúDQ� RWRDQWLNRUODUÕQ� ���¶�� HUNHNOHUGH�
VDSWDQPÕú�� %X� GD� HUNHNOHUGH� &29,'���� D÷ÕU� JHoLUPHVLQLQ�
EDúND� ELU� QHGHQL� RODELOLU� ������ dHúLWOL� oDOÕúPDODU� YH� PHWD�
DQDOL]OHU� GL\DEHWLN� KDVWDODUGD� FLGGL� &29,'���� ULVNLQLQ�
DQODPOÕ�RUDQGD�\�NVHN�ROGX÷X�YH�PRUWDOLWHQLQ�DUWWÕ÷Õ�J|VWHU-
LOPLúWLU� ������ �+LSHUJOLVHPL�$&(�� HNVSUHV\RQXQX� DUWÕUÕU� YH�
6$56�&R9���LOH�K�FUHOHULQ�LQYD]\RQXQX�NROD\ODúWÕUDQ�$&(��
QLQ�JOLNR]LODV\RQXQX�LQG�NOHU��dLQ�+DON�&XPKXUL\HWL�+XEHL�
H\DOHWLQGH� =KX� YH� DUN�� ����� oDOÕúPDVÕQGD� ��� KDVWDQHGH�
&29,'���� QHGHQL\OH� \DWÕUÕODQ� ����� KDVWDQÕQ� UHWURVSHNWLI�
RODUDN�LQFHOHQPLú��GL\DEHWLN�KDVWDODUÕQ�PRUWDOLWHVL������LNHQ�
GL\DEHWL� ROPD\DQ� KDVWDODUÕQ� PRUWDOLWHVL� ����� EXOXQPXúWXU��
dDOÕúPDODUÕQGD� D\UÕFD� N|W�� NRQWUROO�� GL\DEHWL� RODQODUÕQ�
PRUWDOLWHVLQL�GDKD�\�NVHN�EXOPXúODUGÕU��øVSDQ\D¶GD�6iQFKH]�
YH� DUN�� ����� WDUDIÕQGDQ� \DSÕODQ� EDúND� ELU� oDOÕúPDGD� DUGÕúÕN�
NULWLN� ROPD\DQ� ������ &29,'���� KDVWDQÕQ� �����¶QXQ�
GL\DEHWLN� ROGX÷X� YH� �����¶�QGH� KDVWDQHGH� PRUWDOLWH�
JHOLúWL÷LQL�ELOGLUPLúWLU��+DVWDQH\H�EDúYXUX�DQÕQGD�EDNÕODQ�NDQ�
JOXNR]�VHYL\HVLQH�J|UH�PRUWDOLWH�RUDQODUÕQÕ� VÕUDVÕ� LOH�������
������ PJ�GO��� ������ ��������� PJ��� ������ �!���� PJ�GO��
RODUDN� VDSWDPÕúODUGÕU�� +DVWDQHGH� \DWDQ� NULWLN� ROPD\DQ�
&29,'���� KDVWDODUGD� \DWÕú� VÕUDVÕQGDNL� KLSHUJOLVHPLQLQ�
GL\DEHW� |\N�V�QH� EDNÕOPDNVÕ]ÕQ� W�P� QHGHQOHUH� ED÷OÕ�
PRUWDOLWH� LoLQ� ED÷ÕPVÕ]� ELU� SUHGLNW|U� ROGX÷XQX� ELOGLUPLúOH-
UGLU��dDOÕúPDPÕ]D�EHQ]HU�úHNLOGH�*�QDO�YH�DUN�������oDOÕúPD-
ODUÕQGD�LOHUL�\Dú��HUNHN�FLQVL\HW�YH�'0�YDUOÕ÷Õ�\R÷XQ�EDNÕP�
�QLWHVLQH�\DWDQ�KDVWDODUGD�GDKD�\�NVHN�ROGX÷XQX�ELOGLUPLúOH-
UGLU�� (UVDQ� YH� DUN������ oDOÕúPDVÕQGD� GD� +7� YH� '0� HQ� VÕN�
VDSWDQDQ�NRPRUELG�KDVWDOÕNODUGÕU�
2OJXODUÕPÕ]ÕQ� ODERUDWXYDU� EXOJXODUÕQGD� VÕUDVÕ� LOH� ���¶ÕQGD�
'�GLPHU� \�NVHNOL÷L�� ���¶�QGH� OHQIRSHQL�� ���¶LQGH�
WURPERVLWRSHQL� VDSWDQGÕ�� &LGGL� YH� NULWLN� KDVWDOÕ÷Õ� RODQODUÕQ�
\DNODúÕN� �oWH� ELULQGH� \�NVHN� '�GLPHU� VHYL\HOHUL� �!�����
QJ�PO��YH�G|UWH�ELULQGH�GHULQ�OHQIRSHQL���������O��YDUGÕ��%X�
EXOJXODU� J�QFHO� OLWHUDW�U� LOH� X\XPOXGXU� ��������� øPP�Q�
VLVWHP� IRQNVL\RQODUÕQÕQ� V�UG�U�OPHVLQGH� OHQIRVLWOHU� YH� DOW�
JXUXSODUÕQÕQ� |QHPOL� URO�� YDUGÕU�� &29,'���� ROJXODUÕQGD�
ND\GD� GH÷HU� OHQIRSHQL� YH� Q|WURILO� VD\ÕODUÕQGD� DUWÕú� ROGX÷X�
J|VWHULOPLúWLU��1|WURILO� DUWÕúÕ� VLWRNLQ� IÕUWÕQDVÕ� LOH� LOLúNLOL� DNXW�
LQIODPDWXYDU� \DQÕWÕQÕ� J|VWHULUNHQ�� OHQIRSHQL� GDKD� oRN�
&29,'���¶XQ�HUNHQ�G|QHPLQGHNL�K�FUH�DUDFÕOÕNOÕ�LPP�QLW-
HQLQ�HWNLVLQL�J|VWHULU��&'��YH�&'��7�K�FUHOHULQGH��%�K�FUHO-
HULQGH� YH� GR÷DO� |OG�U�F�� K�FUHOHUGH� D]DOPD� OHQIRSHQL\L�
PH\GDQD�JHWLULU��%X�QHGHQOH�OHQIRSHQL�YH�\�NVHN�Q|WURILO�OHQ-
IRVLW�RUDQÕ�&29,'����LOLúNLOL�|O�POHUL�WDKPLQ�HWPHGH�L\L�ELU�
EHOLUWHoWLU�������dDOÕúPDODU��NRPSOHPDQ�DNWLYDV\RQX�YH�HQGR-
WHO�GLVIRQNVL\RQX�DUDVÕQGD�ELU�LOLúNL�ROGX÷XQX�G�ú�QG�UPHN-
WHGLU�� %X� GD� FLGGL� &29,'���� KDVWDODUÕQGD� J|U�QHQ�PLNUR-
YDVN�OHU� WURPER]� YH� oRNOX� RUJDQ� \HWPH]OL÷LQGH� |QHPOL� ELU�
URO� R\QDELOHFH÷LQL� J|VWHUPHNWHGLU�� &29,'���¶GD� HQGRWHO�
GLVIRQNVL\RQX�LOH�úLGGHWOHQHQ�\D\JÕQ�PLNURWURPER]�'�GLPHU�
DUWÕúÕQÕ�YH�WURPERVLWRSHQL\L�DoÕNOD\DELOLU�������

7�UNL\H� &XPKXUL\HWL� 6D÷OÕN� %DNDQOÕ÷Õ� +DON� 6D÷OÕ÷Õ� *HQHO�
0�G�UO�÷�Q�Q� &29,'���� �6$56�&R9��� øQIHNVL\RQX��
5HKEHULQGH�NDQ�OHQIRVLW�VD\ÕVÕ������ȝO��&53�!����[�1RUPDO�
GH÷HULQ��VW�VÕQÕUÕ��IHUULWLQ�!����QJ�PO��'�'LPHU�!�����QJ�PO�
N|W�� SURJQR]� NULWHUL� RODUDN� NDEXO� HGLOPHNWHGLU� ������ %L]LP�
oDOÕúPDPÕ]GD� FLGGL� YH� NULWLN� KDVWDODUGD� &53¶QLQ� QRUPDO�
GH÷HULQ� �VW� VÕQÕUÕQGDQ� ��� NDW� ID]OD� ROPDVÕ� YH� SURNDOVLWRQLQ�
\�NVHNOL÷L� LVWDWLNVHO� RODUDN� DQODPOÕ� EXOXQGX�� 3URNDOVLWRQLQ�
YLUDO�YH�EDNWHUL\HO�D\UÕPÕQÕ�\DSDELOHQ�L\L�ELU�EL\R�EHOLUWHoGLU��
dHúLWOL� oDOÕúPDODUGD�FLGGL�&29,'����KDVWDODUÕQGD�SURNDOVL-
WRQLQ� GH÷HUOHUL� \�NVHN� VDSWDQPÕúWÕU�� *XDQ� YH� DUN�� �����
oDOÕúPDVÕQGD� �����¶VLQGH�� +XDQJ� YH� DUN������ LVH�
�����¶VLQGH�SURNDOVLWRQLQ�GH÷HUL�\�NVHN��!�����VDSWDQPÕúWÕU���

&29,'���� ROJXODUÕQÕQ� UXWLQ� GR÷UXODPDVÕ� 57�3&5� JLEL� ELU�
Q�NOHLN�DVLW�DPSOLILNDV\RQ�WHVWOHUL�LOH�YLUXV�51$¶VÕQÕQ�|]J�O�
GL]LOHULQLQ�VDSWDQPDVÕ�WHPHOLQH�GD\DQPDNWDGÕU���������dDOÕú-
PD\D� DOÕQDQ� KDVWDODUÕPÕ]ÕQ� 57�3&5� VRQXFX� 6$56�&R9���
YLUDO�51$¶VÕ�SR]LWLI�ROXS�NHVLQ�WDQÕ�DOPÕú�KDVWDODUGÕU�7RUDNV�
%7¶GH�57�3&5� WHVWL� QHJDWLI�&29,'����KDVWDODUÕQGD�� HUNHQ�
G|QHPGH� GX\DUOÕ� ELU� WDQÕVDO� \DNODúÕPGÕU�� %XQXQOD� ELUOLNWH�
DNFL÷HU� JUDILVL� KHP� WDQÕGD� KHP� GH� WDNLSWH� NXOODQÕODELOHFHN�
XFX]� YH� XODúÕPÕ� NROD\� ELU� WHWNLN� ROPDVÕ� QHGHQL� LOH� KDVWD�
WDNLELQGH� GH÷HUOL� ROGX÷X� PXWODND� J|]|Q�QGH� WXWXOPDOÕGÕU���
$FLO�VHUYLVH�EDúYXUDQ�KDVWDODUÕPÕ]ÕQ�VDGHFH����¶QH�DNFL÷HU�
JUDILVL� oHNLOPLú� ROPDVÕ� �]HULQGH� G�ú�Q�OPHVL� JHUHNHQ� ELU�
GXUXPGXU�

2OJXODUÕPÕ]ÕQ� WHGDYLVLQGH� 7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� UHKEHUL�
|QHULOHUL�GR÷UXOWXVXQGD�DQWLYLUDO�RODUDN�IDYLSLUDYLU�YH�DQWLD-
JUHJDQ� WHGDYLOHUL� NXOODQGÕN�� )DYLSLUDYLU� -DSRQ\D¶GD� �����
\ÕOÕQGD�LQIOXHQ]D�YLU�V�QH�NDUúÕ�RQD\ODQPÕú�RUDO�ELU�DQWLYLUDO�
ROXS�6$56�&R9��¶\H�NDUúÕ� LQYLWUR� HWNLOL� ROGX÷X�J|VWHULOP-
LúWLU��6RQ�]DPDQODUGD�ED]Õ��ONHOHU�WHGDYL�NODYX]ODUÕQD�IDYLS-
LUDYLUL� GH� HNOHPLúWLU�� %XQXQOD� ELUOLNWH� IDYLSLUDYLULQ� NOLQLN�
NXOODQÕPÕ� LOH� LOJLOL� oDOÕúPDODU� KDOHQ� GHYDP� HWPHNWHGLU�
��������� 2VHOWHPDYLU�� ORSLQDYLU�ULWRQDYLU�� KLGURNVLNORULNLQ�
\DSÕODQ�oRN�VD\ÕGD�UDQGRPL]H�oDOÕúPDODU�VRQXFXQGD�SURILODN-
VL� YH� WHGDYLGH� ELU� VHoHQHN� ROPDNWDQ� oÕNPÕúWÕU� ����� 2OJX-
ODUÕPÕ]GD� GHNVDPHWD]RQ� RNVLMHQ� LKWL\DFÕ� RODQ� KLSRNVHPLN�
KDVWDODUGD� NXOODQÕOGÕ�� dDOÕúPDODUGD� HWNLQOL÷L� J|VWHULOPLú�
VWHURLG�RODQ�GHNVDPHWD]RQ���PJ�J�Q�GR]XQGD������J�Q�V�UH�
LOH� YHULOGL�� ,/��� UHVHSW|U� ERNHUOHULQL� PDNURIDM� DNWLYDV\RQ�
VHQGURPX� G�ú�QG�÷�P�]� �o� KDVWDGD� NXOODQGÕN�� %X�
ROJXODUÕPÕ]GD�<%h¶QH� JLGLú� YH� LQYD]LI� PHNDQLN� YHQWLODW|U�
LKWL\DFÕ� ROPDGÕ�� $QWLEL\RWLNOHU� KDVWDODUÕPÕ]ÕQ� \DNODúÕN�
\DUÕVÕQGD� NXOODQÕOPÕúWÕU�� &LGGL� YH� NULWLN� ROJXODUÕPÕ]ÕQ�
WHGDYLVLQGH� DPSLULN� EDúODQDQ� DQWLEL\RWLNOHU� DUGÕúÕN� EDNÕODQ�
LNL�SURNDOVLWRQLQ�GH÷HUL������DOWÕQGD�LVH�NHVLOPLúWLU��<DúOÕ�YH�
HúOLN� HGHQ� NRPRUELG� KDVWDOÕ÷Õ� RODQ�&29,'����KDVWDODUÕQGD�
PRUWDOLWH�DQODPOÕ�RUDQGD�\�NVHNWLU����������0RUWDO�VH\UHGHQ�
ROJXODUÕPÕ]ÕQ��o�����YH��]HUL�\DúWD�ROXS�DOWWD�\DWDQ�HQ�D]�ELU�
NRPRUELGHWHVL� RODQ� HUNHN� KDVWDODUGÕ�� 0RUWDOLWH� JHOLúHQ�
ROJXODUÕPÕ]GDQ� ELULQLQ� KDVWDQHGHQ� HUNHQ� WDEXUFX� HGLOGL÷L��
LNLVLQLQ� LVH� KDVWDQH\H� \DWÕúÕQÕQ� JHo� ROGX÷X� J|U�OP�úW�U��
'L÷HU� LNL� ROJXQXQ� ELULQGH� N|W�� PHWDEROLN� NRQWUROO�� '0�
GL÷HULQGH�KXPRUDO�LPP�Q�\HWPH]OLN�JLEL�FLGGL�LPP�Q�V�SUH-
V\RQ� \DUDWDQ� NRPRUELGLWHVL� YDUGÕ�� %X� ROJXODUÕPÕ]� D\UÕFD�

KLSRNVHPL�QHGHQL�LOH�VWHURLG�WHGDYLOHUL�DOGÕODU��+DVWDODUÕPÕ]-
GDNL� JLEL� VWHURLG� WHGDYLVL� GH� DODQ� LPP�QV�SUHVLI� ROJXODUGD�
PRUWDOLWHVL� \�NVHN� YH� WDQÕGD� ]RUOXNODUÕ� RODQ� LQYD]LI� IXQJDO�
HQIHNVL\RQODUD� \|QHOLN� �3QHXPRF\VWLV� MLURYHFLL� 3Q|PRQLVL��
YE��SURILODNWLN�WHGDYL�EDúODQPDVÕ�JHUHNOLOL÷L�WDUWÕúÕOPDOÕGÕU�
dDOÕúPDQÕQ� VÕQÕUOÕOÕNODUÕ� ROJX� VD\ÕVÕQÕQ� G�ú�N� ROPDVÕGÕU��
$ODQ\D�$ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�$ODQ\D� (÷LWLP� YH�
$UDúWÕUPD� +DVWDQHVLQH� \DWDQ� W�P� KDVWDODU� oDOÕúPD\D� GDKLO�
HGLOPHPLúWLU��%XQGD�GD�KDVWDQH�LoHULVLQGH�E|O�POHU�DUDVÕQGD�
ELOH� WDNLS� YH� WHGDYLGH� IDUNOÕOÕNODU� ROPDVÕ� |QHPOL� ELU� HWNHQ�
ROPXúWXU�� 'L÷HUL� LVH� UHWURVSHNWLI� oDOÕúPDQÕQ� JHWLUGL÷L�
GH]DYDQWDMODUGÕU�

;76=i
6RQXo� RODUDN�� �ONHPL]GH� &29,'���� KDNNÕQGD� \DSÕODQ�
oDOÕúPDODU�VÕQÕUOÕ�VD\ÕGDGÕU��%X�DODQGD�\DSÕODFDN�KHU�oDOÕúPD�
�ONHPL]LQ�E|OJHVHO�YH�XOXVDO�YHULOHULQLQ�ROPDVÕQÕ�VD÷OD\DFDN��
WDQÕ�YH�WHGDYLGH�EL]OHUH�\RO�J|VWHUHFHNWLU��dDOÕúPDPÕ]GD�FLGGL�
YH�NULWLN�VH\LUOL�ROJXODUGD�LOHUL�\Dú��'0��GLVSQH�YDUOÕ÷Õ��GHULQ�
OHQIRSHQL�� SURNDOVLWRQLQ� \�NVHNOL÷L� YH� &53¶QLQ� ��� NDW�
\�NVHNOL÷L� DQODPOÕ� VDSWDQÕUNHQ� PRUWDOLWH� JHOLúHQ� EHú� HUNHN�
ROJXQXQ��o�QGH�LOHUL�\Dú�����\Dú�YH��]HUL��YH�HQ�D]�ELU�NRPRU-
ELGHWHVL�YDUGÕ��

(WLN�.RPLWH�2QD\Õ� 
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$ODQ\D�$ODDGGLQ�.H\NXEDW�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�
$UDúWÕUPDODU� (WLN� .XUXO� WDUDIÕQGDQ� RQD\ODQPÕúWÕU�
����������������������

<D]DU�.DWNÕODUÕ�
)LNLU� ��$�(���+�(���7DVDUÕP� ��$�(���+�(���'HQHWOHPH� ��$�(���
+�(���.D\QDNODU���$�(���+�(���0DO]HPHOHU���$�(���+�(���9HUL�
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GHQ�ID]OD��6S2��������ROXS�QRQ�LQYD]LI�
RNVLMHQ� GHVWH÷LQH� LKWL\DFÕQ� ROPDVÕ� FLGGL� KDVWDOÕN�� VROXQXP�
\HWPH]OL÷L� VRQXFX� PHNDQLN� YHQWLODV\RQ�� (&02� FLKD]ÕQD�
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|QHULOHULQH� J|UH� EDúODQGÕ�� <R÷XQ� %DNÕP� hQLWHVL� \DWÕúÕQGD�
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%DNDQOÕ÷Õ� WDUDIÕQGDQ� J|QGHULOHQ� JHUoHN�]DPDQOÕ� SROLPHUD]�
]LQFLU� UHDNVL\RQX� �57�3&5�� NLWL� %LRVSHHG\� 6$56� &R9���
57�T3&5� �%LRHNVHQ�� øVWDQEXO��7�UNL\H�� LOH� �UHWLFL� ILUPDQÕQ�
|QHULOHUL�GR÷UXOWXVXQGD�DUDúWÕUÕOGÕ���
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J|UH� GH÷HUOHQGLULOGL÷LQGH� ROJXODUÕQ� �� �����¶X� KDILI�� ���
�����¶L� RUWD�� ��� �����¶L� FLGGL� YH� �� �����¶X� NULWLN� RODUDN�
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��������¶ÕQGD�EDú�D÷UÕVÕ���������¶VLQGH�NRNX�YH�WDW�DOPDGD�
ER]XNOXN� RODUDN� EXOXQGX�� <DWÕú� VÕUDVÕQGD� KDVWDODUÕQ� ���
�����¶LQGH� DNFL÷HU� JUDILVL� YH� ��� �����¶LQGH� WRUDNV� %7¶VL�
ROGX÷X� J|U�OG��� /DERUDWXYDU� EXOJXODUÕQGD� KDVWDODUGD� VÕUDVÕ�
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ODERUDWXYDU�WHWNLNOHUL�7DEOR�,,,¶GH�YHULOGL�
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ABSTRACT
2EMHFWLYH��&29,'����SDQGHPLF�FDXVHG�E\�6$56�&R9���KDV�
UHVXOWHG�LQ�VHULRXV�PRUELGLW\�DQG�PRUWDOLW\�DURXQG�WKH�ZRUOG��
,Q� WKLV� VWXG\�� &29,'���� SDWLHQWV� KRVSLWDOL]HG� LQ� $ODQ\D�
$ODDGGLQ�.H\NXEDW�8QLYHUVLW\�$ODQ\D�7UDLQLQJ�DQG�5HVHDUFK�
+RVSLWDO��ZHUH�H[DPLQHG�

Methods:
$� UHWURVSHFWLYH� DQDO\VLV� ZDV� SHUIRUPHG� IRU� &29,'����
SDWLHQWV� KRVSLWDOL]HG� EHWZHHQ�0DUFK� ����� DQG�0D\� ������
7KH� GHILQLWLYH� GLDJQRVLV� ZDV� PDGH� E\� WKH� GHWHFWLRQ� RI�
6$56�&R9��� QXFOHLF� DFLG� E\� 57�3&5�� 7KH� GHJUHH� RI� WKH�
LOOQHVV�ZDV�FODVVLILHG�DV�PLOG��PRGHUDWH��VHYHUH�DQG�FULWLFDO��
7KH� GHPRJUDSKLF�� FOLQLFDO� DQG� ODERUDWRU\� YDOXHV� ZHUH�
REWDLQHG�WKURXJK�WKH�PHGLFDO�UHFRUGV��

Results: 
6L[WHHQ� PLOG�PRGHUDWH� DQG� ��� VHYHUH�FULWLFDOO\� LOO� SDWLHQWV�
ZHUH�LQFOXGHG��7KH�PHDQ�DJH�ZDV���������\HDUV������EHLQJ�
PDOHV�� +\SHUWHQVLRQ� ������ DQG� 'LDEHWHV� PHOOLWXV� �'0��
������ZHUH�WKH�PRVW�FRPPRQ�FRPRUELGLWLHV��%HLQJ�HOGHUO\��
'0�� G\VSQHD�� SURIRXQG� O\PSKRSHQLD�� HOHYDWHG� G�GLPHU�
OHYHO�� &53� EHLQJ� ��� WLPHV� KLJKHU� WKDQ� WKH� XSSHU� OLPLW� RI�
QRUPDO�� DQG� KLJK� SURFDOFLWRQLQ� OHYHOV� ZHUH� VWDWLVWLFDOO\�
VLJQLILFDQW� �S������� LQ� VHYHUH� DQG� FULWLFDOO\� LOO� SDWLHQWV��
1LQHW\� WZR� SHUFHQW� UHFHLYHG� IDYLSUDYLU�� (LJKWHHQ� UHFHLYHG�
GH[DPHWKDVRQH����PJ�GD\�������GD\V�����UHFHLYHG�,/���UHFHS-
WRU� EORFNHUV�� DQG��� UHFHLYHG� LPPXQH�SODVPD� WUHDWPHQW��$OO�
SDWLHQWV� UHFHLYHG� ORZ�PROHFXODU�ZHLJKW� KHSDULQ� LQ� SURSK\-
ODFWLF� RU� WKHUDSHXWLF� GRVHV� H[FHSW�PLOG� FDVHV�� )LYH� SDWLHQWV�
WKDW�KDG�GHYHORSHG�PRUWDOLW\�ZHUH�PDOH�JHQGHU��HOGHUO\�DQG�
KDG�DW�OHDVW�RQH�FRPRUELGLW\�

Conclusion: 
6HYHUH� DQG� FULWLFDOO\� LOO� SDWLHQWV� ZHUH� VLJQLILFDQWO\� PRUH�
OLNHO\�WR�KDYH�ROG�DJH��'0��HOHYDWHG�G�GLPHU�OHYHO��SURIRXQG�
O\PSKRSHQLD��&53�EHLQJ����WLPHV�PRUH�WKDQ�WKH�XSSHU�OLPLWV�
RI�QRUPDO��DQG�KLJK�OHYHOV�RI�SURFDOFLWRQLQ��3URFDOFLWRQLQ�LV�
DQ� LPSRUWDQW�ELRPDUNHU� WR�JXLGH� WKH�QHHG� IRU�DQWLPLFURELDO�
FKHPRWKHUDS\�LQ�&29,'����SDWLHQWV�
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RODQ�YH�|OHQ�NLúLOHULQ�E�\�N�NÕVPÕ����YH��]HUL�\DúWD�RODQODU��
KLSHUWDQVL\RQ��+7���GLDEHWHV�PHOOLWXV� �'0��JLEL�DOWWD�\DWDQ�
NURQLN� KDVWDOÕNODUÕ� RODQ� NLúLOHUGHQ� ROXúPDNWDGÕU�� *HQo�
VD÷OÕNOÕ� HULúNLQOHUGH� KDVWDOÕN� QLVSHWHQ� KDILI� VH\UHWPHNWHGLU��
�����\ÕOÕQD���øQJLOWHUH¶GH�VDSWDQDQ�EXODúWÕUÕFÕOÕ÷ÕQÕQ�����GDQ�
ID]OD� DUWWÕ÷Õ� J|VWHULOHQ� 6$56� &R9��¶QLQ� \HQL� PXWDV\RQX�
%������� ����<�9��� LOH� JLULOGL� YH� %������� ����<�9��� YH� 3��
����<�9��� YDU\DQWODUÕ� WDNLS� HWWL�� � %X� YDU\DQWODUÕ� GD� GDKD�
EXODúÕFÕ� YH� DúÕODU� YH\D� JHoLULOPLú� HQIHNVL\RQ� LOH� ROXúDQ�
DQWLNRUODUGDQ�GDKD�D]�HWNLOHQHQ�RPLNURQ�YDU\DQWÕ�L]OHGL�������
hONHPL]GHQ�&29,'����YH\D�6$56�&R9���KDNNÕQGD�\D\ÕQ-
ODQPÕú�ELOLPVHO�PDNDOH� VD\ÕVÕ�ROGXNFD�D]GÕU��%X�oDOÕúPDGD��
$ODQ\D�$ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�$ODQ\D� (÷LWLP� YH�
$UDúWÕUPD�+DVWDQHVLQGH� \DWÕUDUDN� WDNLS� HWWL÷LPL]� NHVLQ� WDQÕ�
DODQ� LON� ��� &29,'���� KDVWDVÕQÕQ� |]HOOLNOHULQL� EHOLUOHPHN�
DPDoODQGÕ���

GEREÇ ve YÖNTEM
%X� oDOÕúPD� $ODQ\D� $ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL� .OLQLN� $UDúWÕUPDODU� (WLN� .XUXO� WDUDIÕQGDQ�
������������WDULKLQGH�������VD\Õ��L]LQ�DOÕQPÕú��$UDúWÕUPD�YH�
<D\ÕQ�(WL÷L� LONHOHULQH�YH�+HOVLQNL�NULWHUOHULQH�X\JXQ�RODUDN�
\�U�W�OP�úW�U�
$ODQ\D�$ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�$ODQ\D� (÷LWLP� YH�
$UDúWÕUPD� +DVWDQHVL¶QGH� &29,'���� KDVWDODUÕQÕQ� WDNLS�
HGLOGL÷L�VHUYLVOHU�NXUXOGX��(QIHNVL\RQ�+DVWDOÕNODUÕ�YH�.OLQLN�
0LNUREL\RORML��*|÷�V�+DVWDOÕNODUÕ��*HQHO�'DKLOL\H��1|URORML��
.DUGL\RORML��.DOS�YH�'DPDU�&HUUDKLVL�$QDELOLP�'DOÕ�8]PDQ�
'RNWRUODUÕ� &29,'���� KDVWDODUÕQÕ� \DWÕUDUDN� WDNLS� HWPHNOH�
J|UHYOHQGLULOGL��'L÷HU�X]PDQOÕN�DODQODUÕ�YH�SUDWLV\HQ�KHNLP-
OHU�ROXúWXUXODQ�&29,'����SROLNOLQLNOHULQGH�KDVWD�EDNPDNOD�
J|UHYOHQGLULOGL��(QIHNVL\RQ�+DVWDOÕNODUÕ�YH�.OLQLN�0LNUREL\-
RORML�� *HQHO� 'DKLOL\H� YH� *|÷�V� +DVWDOÕNODUÕ� 8]PDQÕQGDQ�
ROXúDQ�&29,'����'DQÕúPD�.XUXOX�FLGGL�YDNDODUD�GDQÕúPDQ-
OÕN�KL]PHWL�YHUGL��%X�oDOÕúPDGD�PDNDOHQLQ�\D]DUODUÕ�WDUDIÕQ-
GDQ�&29,'����VHUYLVLQGH�YH�\R÷XQ�EDNÕP��QLWHVLQGH�WDNLS�
HGLOHQ�NHVLQ�WDQÕ�DOPÕú�DUGÕúÕN����HULúNLQ�&29,'����ROJXVX�
oDOÕúPD\D�GDKLO�HGLOGL��+DVWDODUÕQ�GHPRJUDILN��NOLQLN��UDG\R-
ORMLN�YH� ODERUDWXYDU�|]HOOLNOHUL�KDVWD�GRV\DODUÕQGDQ��KDVWDQH�
ELOJL� \|QHWLP� VLVWHPLQGHQ� DOÕQGÕ� YH� KD]ÕUODQDQ� IRUPODUD�
LúOHQGL��+DVWDOÕ÷ÕQ�úLGGHWL�GDKD�|QFHNL�WDQÕPODPDODUD�X\JXQ�
RODUDN� KDILI�� RUWD�� FLGGL� YH� NULWLN� RODUDN� VÕQÕIODQGÕUÕOGÕ��
+DVWDOÕ÷ÕQ� VÕQÕIODQGÕUÕOPDVÕQGD� VROXQXP� VÕNÕQWÕVÕ� YH\D�
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øOHUL� \DúWD� RODQ� ���� \Dú� YH� �]HUL�� ��� KDVWDQÕQ� ��
VÕQGD�
FLGGL�NULWLN�YH�ELULQGH�LVH�KDILI�RUWD�KDVWDOÕN�VDSWDQGÕ��&LQVL-
\HWH�J|UH�EDNÕOGÕ÷ÕQGD�HUNHN�FLQVL\HWL�RODQ�KDVWDODUÕQ�G|UWWH�
�o�QGH� FLGGL�NULWLN� KDVWDOÕN� VDSWDQGÕ�� &LGGL�NULWLN� KDVWDOÕ÷Õ�
RODQODUGD� HQ� VÕN� VDSWDQDQ� NRPRUELG� KDVWDOÕNODU�'0�YH�+7�
EXOXQPXúWXU��%DúYXUGXUXFX�VHPSWRPODUÕ�LoHULVLQGH�VROXQXP�

VÕNÕQWÕVÕQÕ�FLGGL�NULWLN�KDVWDODUGD�LVWDWLNVHO�RODUDN�DQODPOÕ�LGL�
�S��������&LGGL�YH�NULWLN�KDVWDOÕ÷Õ�RODQODUGD�\�NVHN�'�GLPHU�
VHYL\HOHUL� �!����� QJ�PO��� GHULQ� OHQIRSHQL� ������ �PO���&53�
QRUPDO�GH÷HU��VW�VÕQÕUÕQÕQ����NDW�\�NVHNOL÷L�LVWDWLNVHO�RODUDN�
DQODPOÕ�EXOXQGX�
)DYLSLUDYLU����������KDVWDQÕQ�WHGDYLVLQGH�NXOODQÕOGÕ��+DVWD-
ODUÕQ��� �����¶X�KLGURNVLNORULNLQL�\DWPDGDQ�|QFH�NXOODQGÕ÷Õ�
VDSWDQGÕ� YH� KDVWDQH\H� \DWÕúODUÕQGD� NHVLOGL�� +DVWDODUÕQ� ���
�����¶ÕQGD�GHNVDPHWD]RQ����PJ�J�Q������J�Q���������¶ÕQGD�
,/���UHVHSW|U�EORNHUL�YH�������¶�QGH�LPP�Q�SOD]PD�WHGDYLVL�
YHULOGL�� 3XOVH� VWHURLG� KLoELU� KDVWDGD� NXOODQÕOPDGÕ�� &LGGL� YH�
NULWLN� KDVWDOÕ÷Õ� ROPD\DQ� YH� &29,'���� WDQÕVÕQGDQ� VRQUD�
JHOLúHQ�ELODWHUDO�D\DN�ELOHNOHULQGHNL�DUWULW�JHOLúHQ�ELU�KDVWDGD�
KLSRNVHPL� ROPDPDVÕQD� UD÷PHQ� G�ú�N� GR]� GHNVDPHWD]RQ�
NXOODQÕOGÕ�� +DVWDODUÕQ� ��� �����¶ÕQD� DQWLEL\RWLN� WHGDYLVL�
EDúODQGÕ�YH�EDúODQDQ�DQWLEL\RWLNODULQ��oWH� LNLVLQGH�VROXQXP�
\ROX�NLQRORQODUÕ�WHUFLK�HGLOGL�
dDOÕúPD�V�UHVLQFH���������ROJXGD�PRUWDOLWH�JHOLúWL��0RUWDOLWH�
JHOLúHQ�ROJXODUÕQ�GHPRJUDILN��NOLQLN�YH�ODERUDWXYDU�GH÷HUOHUL�
7DEOR�,9¶GH�|]HWOHQGL�

<):<1̪5)�^M�;76=i
%X� oDOÕúPDGD� $ODQ\D� $ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�
$ODQ\D� (÷LWLP� YH�$UDúWÕUPD� +DVWDQHVLQGH� \DWÕUDUDN� WDNLS�
HWWL÷LPL]� NHVLQ� WDQÕ� DODQ� LON� ��� &29,'���� KDVWDVÕQÕQ�
|]HOOLNOHULQL� EHOLUOHPHN� DPDoODQGÕ�� � 2QDOWÕ� KDILI�RUWD�� ���
FLGGL�NULWLN�KDVWD�oDOÕúPD\D�GDKLO�HGLOGL��+DVWDODUÕQ�RUWDODPD�
\DúÕ� ��������\ÕO� ROXS����¶�� HUNHN� LGL��+7�YH� �'0�HQ� VÕN�
VDSWDQDQ�NRPRUELG�KDVWDOÕNODUGÕ�� �&LGGL�YH�NULWLN�KDVWDODUGD�
LOHUL� \Dú�� '0�� VROXQXP� VÕNÕQWÕVÕ�� GHULQ� OHQIRSHQL� ��������
G�GLPHU� \�NVHNOL÷L�� &�UHDNWLI� SURWHLQ� �&53�� QRUPDO� VÕQÕUÕQ�
!��� NDW� \�NVHNOL÷L�� SURNDOVLWRQLQ� \�NVHNOL÷L� �!����QJ�PO��
LVWDWLNVHO�RODUDN��S�������DQODPOÕ�EXOXQGX��0RUWDOLWH�JHOLúHQ�
EHú� ROJXQXQ� KHSVL� HUNHN�� ��� \Dú� �]HULQGH� ROXS� HQ� D]� ELU�
NRPRUELGHWHVL�YDUGÕ�

&29,'���� KDVWDOÕ÷Õ� DVHPSWRPDWLN� HQIHNVL\RQGDQ� KD\DWÕ�
WHKGLW�HGLFL�FLGGL�HQIHNVL\RQD�NDGDU�JHQLú�ELU�\HOSD]HGH�NHQG-
LQL� J|VWHUPHNWHGLU�� .RQDNoÕ� IDNW|UOHULQGHQ� LOHUL� \Dú�� HUNHN�
FLQVL\HW�� NRPRUELG� KDVWDOÕN� YDUOÕ÷Õ�� REH]LWH�� VLJDUD� LoLFLOL÷L��
FLGGL� KDVWDOÕN� JHOLúLPL� LoLQ� ULVN� IDNW|UOHULGLU� ��������
dDOÕúPDPÕ]GD� FLGGL� YH� NULWLN� KDVWDOÕ÷Õ� RODQODUÕQ� LOHUL� \DúWD�
ROGX÷X� YH� HUNHN�NDGÕQ� RUDQÕQÕQ� �� NDWWDQ� ID]OD� ROGX÷X�
J|U�OP�úW�U�� � +DVWDODUÕPÕ]GD� +7� YH� '0� HQ� VÕN� J|U�OHQ�
NRPRUELG�KDVWDOÕNODUGÕU��<DúOD�ELUOLNWH�LPP�Q�IRQNVL\RQODUGD�
G�]HQVL]OLN� YH\D� D]DOPD� J|U�OPHNWHGLU� ������ 6$56�
&R9��¶QLQ� K�FUH� LoHULVLQH� JLUPHVLQGH� � |QHPOL� RODQ�$&(���
UHVHSW|UOHULQLQ�YH�WUDQVPHPEUDQ�VHULQ�SURWHD]����703566���
VHYL\HVLQLQ� HUNHNOHUGH� \�NVHN� ROPDVÕ�� LPP�QRORMLN� \DQÕWÕQ�
GD�FLQVL\HWH�J|UH�GH÷LúLNOLN�J|VWHUPHVL��|UQH÷LQ�QLWULN�RNVLW�
\DQÕWÕQÕQ�D]�ROPDVÕ��|VWURMHQLQ�NRUX\XFX�HWNLVLQLQ�EXOXQPD-
PDVÕ� YH� FLQVL\HWOHU� DUDVÕ� GDYUDQÕúODUÕQ� IDUNOÕOÕN� J|VWHUPHVL��
|UQH÷LQ� VLJDUD� LoLFLOL÷L�� NRPRUELG� KDVWDOÕN� SUHYDODQVÕQÕQ�
\�NVHN�ROPDVÕ�&29,'����KDVWDOÕ÷ÕQÕQ�HUNHNOHUGH�GDKD�FLGGL�
VH\UHWPHVLQLQ� QHGHQL� RODELOHFH÷L� LOHUL� V�U�OPHNWHGLU� ������
9LU�VODUD�NDUúÕ�ROXúWXUXODQ� LPP�Q�\DQÕWWD� URO�R\QD\DQ�ED]Õ�
JHQOHU� GH� ;� NURPR]RPX� �]HULQGH� EXOXQPDNWDGÕU�� 'DKD�
|QFHNL� oDOÕúPDODUGD�&29,'���� VRQUDVÕQGD� RWR� DQWLNRUODUÕQ�

VÕNOÕNOD� ROXúWX÷X� J|VWHULOPLúWLU�� %X� RWRDQWLNRUODUÕQ� ED]ÕODUÕ�
LPP�Q� \DQÕWWD� |QHPOL� URO� R\QD\DQ� NRPSRQHQWOHUH� |UQH÷LQ�
LQWHUIHURQODUD�NDUúÕ�JHOLúLU��8OXVODUDUDVÕ�\DSÕODQ�ELU�oDOÕúPDGD�
&29,'���� KDVWDOÕ÷ÕQD� ED÷OÕ� KD\DWÕ� WHKGLW� HGLFL� SQ|PRQLVL�
RODQ� KDVWDODUÕQ����¶XQGD� LQWHUIHURQODUD� NDUúÕ� RWRDQWLNRUODU�
J|VWHULOPLú� YH� ROXúDQ� RWRDQWLNRUODUÕQ� ���¶�� HUNHNOHUGH�
VDSWDQPÕú�� %X� GD� HUNHNOHUGH� &29,'���� D÷ÕU� JHoLUPHVLQLQ�
EDúND� ELU� QHGHQL� RODELOLU� ������ dHúLWOL� oDOÕúPDODU� YH� PHWD�
DQDOL]OHU� GL\DEHWLN� KDVWDODUGD� FLGGL� &29,'���� ULVNLQLQ�
DQODPOÕ�RUDQGD�\�NVHN�ROGX÷X�YH�PRUWDOLWHQLQ�DUWWÕ÷Õ�J|VWHU-
LOPLúWLU� ������ �+LSHUJOLVHPL�$&(�� HNVSUHV\RQXQX� DUWÕUÕU� YH�
6$56�&R9���LOH�K�FUHOHULQ�LQYD]\RQXQX�NROD\ODúWÕUDQ�$&(��
QLQ�JOLNR]LODV\RQXQX�LQG�NOHU��dLQ�+DON�&XPKXUL\HWL�+XEHL�
H\DOHWLQGH� =KX� YH� DUN�� ����� oDOÕúPDVÕQGD� ��� KDVWDQHGH�
&29,'���� QHGHQL\OH� \DWÕUÕODQ� ����� KDVWDQÕQ� UHWURVSHNWLI�
RODUDN�LQFHOHQPLú��GL\DEHWLN�KDVWDODUÕQ�PRUWDOLWHVL������LNHQ�
GL\DEHWL� ROPD\DQ� KDVWDODUÕQ� PRUWDOLWHVL� ����� EXOXQPXúWXU��
dDOÕúPDODUÕQGD� D\UÕFD� N|W�� NRQWUROO�� GL\DEHWL� RODQODUÕQ�
PRUWDOLWHVLQL�GDKD�\�NVHN�EXOPXúODUGÕU��øVSDQ\D¶GD�6iQFKH]�
YH� DUN�� ����� WDUDIÕQGDQ� \DSÕODQ� EDúND� ELU� oDOÕúPDGD� DUGÕúÕN�
NULWLN� ROPD\DQ� ������ &29,'���� KDVWDQÕQ� �����¶QXQ�
GL\DEHWLN� ROGX÷X� YH� �����¶�QGH� KDVWDQHGH� PRUWDOLWH�
JHOLúWL÷LQL�ELOGLUPLúWLU��+DVWDQH\H�EDúYXUX�DQÕQGD�EDNÕODQ�NDQ�
JOXNR]�VHYL\HVLQH�J|UH�PRUWDOLWH�RUDQODUÕQÕ� VÕUDVÕ� LOH�������
������ PJ�GO��� ������ ��������� PJ��� ������ �!���� PJ�GO��
RODUDN� VDSWDPÕúODUGÕU�� +DVWDQHGH� \DWDQ� NULWLN� ROPD\DQ�
&29,'���� KDVWDODUGD� \DWÕú� VÕUDVÕQGDNL� KLSHUJOLVHPLQLQ�
GL\DEHW� |\N�V�QH� EDNÕOPDNVÕ]ÕQ� W�P� QHGHQOHUH� ED÷OÕ�
PRUWDOLWH� LoLQ� ED÷ÕPVÕ]� ELU� SUHGLNW|U� ROGX÷XQX� ELOGLUPLúOH-
UGLU��dDOÕúPDPÕ]D�EHQ]HU�úHNLOGH�*�QDO�YH�DUN�������oDOÕúPD-
ODUÕQGD�LOHUL�\Dú��HUNHN�FLQVL\HW�YH�'0�YDUOÕ÷Õ�\R÷XQ�EDNÕP�
�QLWHVLQH�\DWDQ�KDVWDODUGD�GDKD�\�NVHN�ROGX÷XQX�ELOGLUPLúOH-
UGLU�� (UVDQ� YH� DUN������ oDOÕúPDVÕQGD� GD� +7� YH� '0� HQ� VÕN�
VDSWDQDQ�NRPRUELG�KDVWDOÕNODUGÕU�
2OJXODUÕPÕ]ÕQ� ODERUDWXYDU� EXOJXODUÕQGD� VÕUDVÕ� LOH� ���¶ÕQGD�
'�GLPHU� \�NVHNOL÷L�� ���¶�QGH� OHQIRSHQL�� ���¶LQGH�
WURPERVLWRSHQL� VDSWDQGÕ�� &LGGL� YH� NULWLN� KDVWDOÕ÷Õ� RODQODUÕQ�
\DNODúÕN� �oWH� ELULQGH� \�NVHN� '�GLPHU� VHYL\HOHUL� �!�����
QJ�PO��YH�G|UWH�ELULQGH�GHULQ�OHQIRSHQL���������O��YDUGÕ��%X�
EXOJXODU� J�QFHO� OLWHUDW�U� LOH� X\XPOXGXU� ��������� øPP�Q�
VLVWHP� IRQNVL\RQODUÕQÕQ� V�UG�U�OPHVLQGH� OHQIRVLWOHU� YH� DOW�
JXUXSODUÕQÕQ� |QHPOL� URO�� YDUGÕU�� &29,'���� ROJXODUÕQGD�
ND\GD� GH÷HU� OHQIRSHQL� YH� Q|WURILO� VD\ÕODUÕQGD� DUWÕú� ROGX÷X�
J|VWHULOPLúWLU��1|WURILO� DUWÕúÕ� VLWRNLQ� IÕUWÕQDVÕ� LOH� LOLúNLOL� DNXW�
LQIODPDWXYDU� \DQÕWÕQÕ� J|VWHULUNHQ�� OHQIRSHQL� GDKD� oRN�
&29,'���¶XQ�HUNHQ�G|QHPLQGHNL�K�FUH�DUDFÕOÕNOÕ�LPP�QLW-
HQLQ�HWNLVLQL�J|VWHULU��&'��YH�&'��7�K�FUHOHULQGH��%�K�FUHO-
HULQGH� YH� GR÷DO� |OG�U�F�� K�FUHOHUGH� D]DOPD� OHQIRSHQL\L�
PH\GDQD�JHWLULU��%X�QHGHQOH�OHQIRSHQL�YH�\�NVHN�Q|WURILO�OHQ-
IRVLW�RUDQÕ�&29,'����LOLúNLOL�|O�POHUL�WDKPLQ�HWPHGH�L\L�ELU�
EHOLUWHoWLU�������dDOÕúPDODU��NRPSOHPDQ�DNWLYDV\RQX�YH�HQGR-
WHO�GLVIRQNVL\RQX�DUDVÕQGD�ELU�LOLúNL�ROGX÷XQX�G�ú�QG�UPHN-
WHGLU�� %X� GD� FLGGL� &29,'���� KDVWDODUÕQGD� J|U�QHQ�PLNUR-
YDVN�OHU� WURPER]� YH� oRNOX� RUJDQ� \HWPH]OL÷LQGH� |QHPOL� ELU�
URO� R\QDELOHFH÷LQL� J|VWHUPHNWHGLU�� &29,'���¶GD� HQGRWHO�
GLVIRQNVL\RQX�LOH�úLGGHWOHQHQ�\D\JÕQ�PLNURWURPER]�'�GLPHU�
DUWÕúÕQÕ�YH�WURPERVLWRSHQL\L�DoÕNOD\DELOLU�������

7�UNL\H� &XPKXUL\HWL� 6D÷OÕN� %DNDQOÕ÷Õ� +DON� 6D÷OÕ÷Õ� *HQHO�
0�G�UO�÷�Q�Q� &29,'���� �6$56�&R9��� øQIHNVL\RQX��
5HKEHULQGH�NDQ�OHQIRVLW�VD\ÕVÕ������ȝO��&53�!����[�1RUPDO�
GH÷HULQ��VW�VÕQÕUÕ��IHUULWLQ�!����QJ�PO��'�'LPHU�!�����QJ�PO�
N|W�� SURJQR]� NULWHUL� RODUDN� NDEXO� HGLOPHNWHGLU� ������ %L]LP�
oDOÕúPDPÕ]GD� FLGGL� YH� NULWLN� KDVWDODUGD� &53¶QLQ� QRUPDO�
GH÷HULQ� �VW� VÕQÕUÕQGDQ� ��� NDW� ID]OD� ROPDVÕ� YH� SURNDOVLWRQLQ�
\�NVHNOL÷L� LVWDWLNVHO� RODUDN� DQODPOÕ� EXOXQGX�� 3URNDOVLWRQLQ�
YLUDO�YH�EDNWHUL\HO�D\UÕPÕQÕ�\DSDELOHQ�L\L�ELU�EL\R�EHOLUWHoGLU��
dHúLWOL� oDOÕúPDODUGD�FLGGL�&29,'����KDVWDODUÕQGD�SURNDOVL-
WRQLQ� GH÷HUOHUL� \�NVHN� VDSWDQPÕúWÕU�� *XDQ� YH� DUN�� �����
oDOÕúPDVÕQGD� �����¶VLQGH�� +XDQJ� YH� DUN������ LVH�
�����¶VLQGH�SURNDOVLWRQLQ�GH÷HUL�\�NVHN��!�����VDSWDQPÕúWÕU���

&29,'���� ROJXODUÕQÕQ� UXWLQ� GR÷UXODPDVÕ� 57�3&5� JLEL� ELU�
Q�NOHLN�DVLW�DPSOLILNDV\RQ�WHVWOHUL�LOH�YLUXV�51$¶VÕQÕQ�|]J�O�
GL]LOHULQLQ�VDSWDQPDVÕ�WHPHOLQH�GD\DQPDNWDGÕU���������dDOÕú-
PD\D� DOÕQDQ� KDVWDODUÕPÕ]ÕQ� 57�3&5� VRQXFX� 6$56�&R9���
YLUDO�51$¶VÕ�SR]LWLI�ROXS�NHVLQ�WDQÕ�DOPÕú�KDVWDODUGÕU�7RUDNV�
%7¶GH�57�3&5� WHVWL� QHJDWLI�&29,'����KDVWDODUÕQGD�� HUNHQ�
G|QHPGH� GX\DUOÕ� ELU� WDQÕVDO� \DNODúÕPGÕU�� %XQXQOD� ELUOLNWH�
DNFL÷HU� JUDILVL� KHP� WDQÕGD� KHP� GH� WDNLSWH� NXOODQÕODELOHFHN�
XFX]� YH� XODúÕPÕ� NROD\� ELU� WHWNLN� ROPDVÕ� QHGHQL� LOH� KDVWD�
WDNLELQGH� GH÷HUOL� ROGX÷X� PXWODND� J|]|Q�QGH� WXWXOPDOÕGÕU���
$FLO�VHUYLVH�EDúYXUDQ�KDVWDODUÕPÕ]ÕQ�VDGHFH����¶QH�DNFL÷HU�
JUDILVL� oHNLOPLú� ROPDVÕ� �]HULQGH� G�ú�Q�OPHVL� JHUHNHQ� ELU�
GXUXPGXU�

2OJXODUÕPÕ]ÕQ� WHGDYLVLQGH� 7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� UHKEHUL�
|QHULOHUL�GR÷UXOWXVXQGD�DQWLYLUDO�RODUDN�IDYLSLUDYLU�YH�DQWLD-
JUHJDQ� WHGDYLOHUL� NXOODQGÕN�� )DYLSLUDYLU� -DSRQ\D¶GD� �����
\ÕOÕQGD�LQIOXHQ]D�YLU�V�QH�NDUúÕ�RQD\ODQPÕú�RUDO�ELU�DQWLYLUDO�
ROXS�6$56�&R9��¶\H�NDUúÕ� LQYLWUR� HWNLOL� ROGX÷X�J|VWHULOP-
LúWLU��6RQ�]DPDQODUGD�ED]Õ��ONHOHU�WHGDYL�NODYX]ODUÕQD�IDYLS-
LUDYLUL� GH� HNOHPLúWLU�� %XQXQOD� ELUOLNWH� IDYLSLUDYLULQ� NOLQLN�
NXOODQÕPÕ� LOH� LOJLOL� oDOÕúPDODU� KDOHQ� GHYDP� HWPHNWHGLU�
��������� 2VHOWHPDYLU�� ORSLQDYLU�ULWRQDYLU�� KLGURNVLNORULNLQ�
\DSÕODQ�oRN�VD\ÕGD�UDQGRPL]H�oDOÕúPDODU�VRQXFXQGD�SURILODN-
VL� YH� WHGDYLGH� ELU� VHoHQHN� ROPDNWDQ� oÕNPÕúWÕU� ����� 2OJX-
ODUÕPÕ]GD� GHNVDPHWD]RQ� RNVLMHQ� LKWL\DFÕ� RODQ� KLSRNVHPLN�
KDVWDODUGD� NXOODQÕOGÕ�� dDOÕúPDODUGD� HWNLQOL÷L� J|VWHULOPLú�
VWHURLG�RODQ�GHNVDPHWD]RQ���PJ�J�Q�GR]XQGD������J�Q�V�UH�
LOH� YHULOGL�� ,/��� UHVHSW|U� ERNHUOHULQL� PDNURIDM� DNWLYDV\RQ�
VHQGURPX� G�ú�QG�÷�P�]� �o� KDVWDGD� NXOODQGÕN�� %X�
ROJXODUÕPÕ]GD�<%h¶QH� JLGLú� YH� LQYD]LI� PHNDQLN� YHQWLODW|U�
LKWL\DFÕ� ROPDGÕ�� $QWLEL\RWLNOHU� KDVWDODUÕPÕ]ÕQ� \DNODúÕN�
\DUÕVÕQGD� NXOODQÕOPÕúWÕU�� &LGGL� YH� NULWLN� ROJXODUÕPÕ]ÕQ�
WHGDYLVLQGH� DPSLULN� EDúODQDQ� DQWLEL\RWLNOHU� DUGÕúÕN� EDNÕODQ�
LNL�SURNDOVLWRQLQ�GH÷HUL������DOWÕQGD�LVH�NHVLOPLúWLU��<DúOÕ�YH�
HúOLN� HGHQ� NRPRUELG� KDVWDOÕ÷Õ� RODQ�&29,'����KDVWDODUÕQGD�
PRUWDOLWH�DQODPOÕ�RUDQGD�\�NVHNWLU����������0RUWDO�VH\UHGHQ�
ROJXODUÕPÕ]ÕQ��o�����YH��]HUL�\DúWD�ROXS�DOWWD�\DWDQ�HQ�D]�ELU�
NRPRUELGHWHVL� RODQ� HUNHN� KDVWDODUGÕ�� 0RUWDOLWH� JHOLúHQ�
ROJXODUÕPÕ]GDQ� ELULQLQ� KDVWDQHGHQ� HUNHQ� WDEXUFX� HGLOGL÷L��
LNLVLQLQ� LVH� KDVWDQH\H� \DWÕúÕQÕQ� JHo� ROGX÷X� J|U�OP�úW�U��
'L÷HU� LNL� ROJXQXQ� ELULQGH� N|W�� PHWDEROLN� NRQWUROO�� '0�
GL÷HULQGH�KXPRUDO�LPP�Q�\HWPH]OLN�JLEL�FLGGL�LPP�Q�V�SUH-
V\RQ� \DUDWDQ� NRPRUELGLWHVL� YDUGÕ�� %X� ROJXODUÕPÕ]� D\UÕFD�
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KLSRNVHPL�QHGHQL�LOH�VWHURLG�WHGDYLOHUL�DOGÕODU��+DVWDODUÕPÕ]-
GDNL� JLEL� VWHURLG� WHGDYLVL� GH� DODQ� LPP�QV�SUHVLI� ROJXODUGD�
PRUWDOLWHVL� \�NVHN� YH� WDQÕGD� ]RUOXNODUÕ� RODQ� LQYD]LI� IXQJDO�
HQIHNVL\RQODUD� \|QHOLN� �3QHXPRF\VWLV� MLURYHFLL� 3Q|PRQLVL��
YE��SURILODNWLN�WHGDYL�EDúODQPDVÕ�JHUHNOLOL÷L�WDUWÕúÕOPDOÕGÕU�
dDOÕúPDQÕQ� VÕQÕUOÕOÕNODUÕ� ROJX� VD\ÕVÕQÕQ� G�ú�N� ROPDVÕGÕU��
$ODQ\D�$ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�$ODQ\D� (÷LWLP� YH�
$UDúWÕUPD� +DVWDQHVLQH� \DWDQ� W�P� KDVWDODU� oDOÕúPD\D� GDKLO�
HGLOPHPLúWLU��%XQGD�GD�KDVWDQH�LoHULVLQGH�E|O�POHU�DUDVÕQGD�
ELOH� WDNLS� YH� WHGDYLGH� IDUNOÕOÕNODU� ROPDVÕ� |QHPOL� ELU� HWNHQ�
ROPXúWXU�� 'L÷HUL� LVH� UHWURVSHNWLI� oDOÕúPDQÕQ� JHWLUGL÷L�
GH]DYDQWDMODUGÕU�

;76=i
6RQXo� RODUDN�� �ONHPL]GH� &29,'���� KDNNÕQGD� \DSÕODQ�
oDOÕúPDODU�VÕQÕUOÕ�VD\ÕGDGÕU��%X�DODQGD�\DSÕODFDN�KHU�oDOÕúPD�
�ONHPL]LQ�E|OJHVHO�YH�XOXVDO�YHULOHULQLQ�ROPDVÕQÕ�VD÷OD\DFDN��
WDQÕ�YH�WHGDYLGH�EL]OHUH�\RO�J|VWHUHFHNWLU��dDOÕúPDPÕ]GD�FLGGL�
YH�NULWLN�VH\LUOL�ROJXODUGD�LOHUL�\Dú��'0��GLVSQH�YDUOÕ÷Õ��GHULQ�
OHQIRSHQL�� SURNDOVLWRQLQ� \�NVHNOL÷L� YH� &53¶QLQ� ��� NDW�
\�NVHNOL÷L� DQODPOÕ� VDSWDQÕUNHQ� PRUWDOLWH� JHOLúHQ� EHú� HUNHN�
ROJXQXQ��o�QGH�LOHUL�\Dú�����\Dú�YH��]HUL��YH�HQ�D]�ELU�NRPRU-
ELGHWHVL�YDUGÕ��

(WLN�.RPLWH�2QD\Õ� 
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$ODQ\D�$ODDGGLQ�.H\NXEDW�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�
$UDúWÕUPDODU� (WLN� .XUXO� WDUDIÕQGDQ� RQD\ODQPÕúWÕU�
����������������������

<D]DU�.DWNÕODUÕ�
)LNLU� ��$�(���+�(���7DVDUÕP� ��$�(���+�(���'HQHWOHPH� ��$�(���
+�(���.D\QDNODU���$�(���+�(���0DO]HPHOHU���$�(���+�(���9HUL�
7RSODQPDVÕ� YH�YH\D� øúOHPHVL� ��$�(���+�(���$QDOL]� � YH�YH\D�
<RUXP���$�(���+�(���/LWHUDW�U�7DUDPDVÕ���$�(���+�(���<D]Õ\Õ�
<D]DQ���$�(���+�(���(OHúWLUHO�øQFHOHPH���$�(���+�(���

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

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

DQRUPDO�J|÷�V�J|U�QW�OHPHVL�ROPD\DQ�&29,'���
XQ�EHOLUWL�
YH� VHPSWRPODUÕQGDQ� KHUKDQJL� ELULQH� �DWHú�� |NV�U�N�� ER÷D]�
D÷UÕVÕ��KDOVL]OLN��EDú�D÷UÕVÕ��NDV�D÷UÕVÕ��YE���VDKLS�RODQODU�KDILI�
KDVWDOÕN�� DOW� VROXQXP� \ROX� KDVWDOÕ÷Õ� VHPSWRP� YH� EXOJXODUÕ�
RODQ��SHULIHULN�RNVLMHQ�VDWXUDV\RQX��6S2���������YH�RNVLMHQ�
GHVWH÷LQH�LKWL\DFÕQ�ROPDPDVÕ�RUWD�GHUHFHGH�KDVWDOÕN��VROXQXP�
KÕ]Õ�GDNLNDGD�������3D2����)L2������PP+J
GHQ�D]��DNFL÷HU�
LQILOWUDV\RQODUÕ����
GHQ�ID]OD��6S2��������ROXS�QRQ�LQYD]LI�
RNVLMHQ� GHVWH÷LQH� LKWL\DFÕQ� ROPDVÕ� FLGGL� KDVWDOÕN�� VROXQXP�
\HWPH]OL÷L� VRQXFX� PHNDQLN� YHQWLODV\RQ�� (&02� FLKD]ÕQD�
ED÷ODQPD�� VHSWLN� úRN� YH�YH\D� oRNOX� RUJDQ� GLVIRQNVL\RQODUÕ�
ROPDVÕ�� SR]LWLI� LQRWURSLN� WHGDYL\H� LKWL\Do� GX\XOPDVÕ� NULWLN�
KDVWDOÕN�RODUDN�LVLPOHQGLULOGL��������&29,'����SQ|PRQLVLQLQ�
NDUDNWHULVWLN� WRUDNV� ELOJLVD\DUOÕ� WRPRJUDILVL� �%7�� EXOJXVX�
RODUDN� ELODWHUDO� PXOWLOREHU�� SHULIHULN� \HUOHúLPOL�� \D\JÕQ�
\DPDOÕ�EX]OX�FDP�RSDVLWHOHUL�NDEXO�HGLOGL������
+DVWDODUD� 7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� &29,'���� UHKEHULQGH�
|QHULOGL÷L� úHNLOGH� IDYLSLUDYLU� YH� G�ú�N� PROHN�O� D÷ÕUOÕNOÕ�
KHSDULQ�EDúODQGÕ��$\DNWDQ�EDúODQDQ�KLGURNVLNORULNLQ�WHGDYLOH-
UL�\DWDQ�KDVWDODUGD�NHVLOGL��'HNVHPDWD]RQ���PJ�J�Q�,9�FLGGL�
YH�NULWLN�KDVWDODUÕQ�WHGDYLVLQGH�NXOODQÕOGÕ��KDVWDODUÕQ�KLoELULQH�
SXOVH� VWHURLG� WHGDYLVL� YHULOPHGL�� +DVWD� WDNLSOHULQGH� RNVLMHQ�
VDWXUDV\RQXQX��6S2��������WXWPDN�KHGHIOHQGL��7RVXOL]XP-
DE�YH�LPP�Q�SOD]PD�WHGDYLVL�KDVWD�ED]ÕQGD�XOXVDO�UHKEHUOHULQ�
|QHULOHULQH� J|UH� EDúODQGÕ�� <R÷XQ� %DNÕP� hQLWHVL� \DWÕúÕQGD�
7�&��6D÷OÕN�%DNDQOÕ÷Õ�&29,'����UHKEHUL�HVDV�DOÕQDUDN�$QHV-
WH]L�8]PDQÕ�NRQV�OWDV\RQX�VRQXFXQD�J|UH�NDUDU�YHULOGL�
6ROXQXP�\ROX�|UQHNOHULQGH�6$56�&R9���YDUOÕ÷Õ��7�&��6D÷OÕN�
%DNDQOÕ÷Õ� WDUDIÕQGDQ� J|QGHULOHQ� JHUoHN�]DPDQOÕ� SROLPHUD]�
]LQFLU� UHDNVL\RQX� �57�3&5�� NLWL� %LRVSHHG\� 6$56� &R9���
57�T3&5� �%LRHNVHQ�� øVWDQEXO��7�UNL\H�� LOH� �UHWLFL� ILUPDQÕQ�
|QHULOHUL�GR÷UXOWXVXQGD�DUDúWÕUÕOGÕ���
øVWDWLNVHO� DQDOL]� LoLQ� HOGH� HGLOHQ� YHULOHU� NRGODQDUDN� GDKD�
|QFHGHQ� KD]ÕUODQDQ� IRUPODUD� DNWDUÕOGÕ�� %LOJLVD\DUGD� 6336�
�����IRU�ZLQGRZV��6366�,QF���&KLFDJR��,/��86$��RUWDPÕQGD�
ND\GHGLOGL�� 7DQÕPOD\ÕFÕ� DQDOL]� LOH� NDWHJRULN� GH÷LúNHQOHULQ�
VÕNOÕN�YH�\�]GHOLNOHUL�EHOLUOHQGL��*UXSODUÕQ�NDUúÕODúWÕUÕOPDVÕQ-
GD� NL�NDUH� WHVWL� NXOODQÕOGÕ�� %�W�Q� WHVWOHUGH� S������ DQODPOÕ�
RODUDN�NDEXO�HGLOGL�

*=4/=4):
dDOÕúPD� V�UHVLQFH� DFLO� VHUYLVH� YH� &29,'���� SROLNOLQL÷LQH�
EDúYXUDQ� ��� KDVWD�&29,'���� |Q� WDQÕVÕ� LOH� \DWÕUÕOGÕ�� 6$56�
&R9��� 57�3&5� WHVWL� QHJDWLI� RODQ�� DNFL÷HU� WRPRJUDIL�
J|U�QW�OHPHVL� &29,'���� LOH� X\XPOX� EXOXQPD\DQ� YH�
&29,'���� GÕúÕ� WDQÕ� DODQ� �|UQH÷LQ� .ÕUÕP�.RQJR�.DQDPDOÕ�
$WHúL��EUXVHOOR]��YE�����KDVWD�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ��g]NÕ\ÕP�
DPDoOÕ�NRUR]LI�PDGGH�DOÕPÕ�LOH�\DWÕUÕODQ�YH�HQGRVNRSL�|QFHVL�
\DSÕODQ� WDUDPD� WHVWLQGH� 6$56�&R9��� 57�3&5� WHVWL� SR]LWLI�
RODQ�ELU�KDVWD�GD�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ��6$56�&R9���57�3&5�
WHVWL� SR]LWLI� RODQ� DUGÕúÕN� ��� KDVWD� oDOÕúPD\D� GDKLO� HGLOGL��
+DVWDODUÕQ� RUWDODPD� \DúÕ� �������� \ÕO� ROXS� ��� �����¶�Q�Q�
HUNHN� ROGX÷X� J|U�OG��� &29,'���� KDVWDOÕ÷ÕQÕQ� FLGGL\HWLQH�
J|UH� GH÷HUOHQGLULOGL÷LQGH� ROJXODUÕQ� �� �����¶X� KDILI�� ���
�����¶L� RUWD�� ��� �����¶L� FLGGL� YH� �� �����¶X� NULWLN� RODUDN�
VÕQÕIODQGÕUÕOGÕ��(Q�VÕN�VDSWDQDQ�NRPRUELG�KDVWDOÕNODU�'0����
������YH�+7����������EXOXQPXúWXU�
+DVWDQH\H�EDúYXUGXUXFX�\DNÕQPDODUÕ�VÕUDVÕ�LOH���������¶LQGH�

VROXQXP�\ROX� VHPSWRPODUÕ�� ��� �����¶LQGH� \�NVHN� DWHú�� ���
�����¶ÕQGD�JDVWURLQWHVWLQDO�VHPSWRP��LVKDO��EXODQWÕ��NXVPD���
��������¶ÕQGD�EDú�D÷UÕVÕ���������¶VLQGH�NRNX�YH�WDW�DOPDGD�
ER]XNOXN� RODUDN� EXOXQGX�� <DWÕú� VÕUDVÕQGD� KDVWDODUÕQ� ���
�����¶LQGH� DNFL÷HU� JUDILVL� YH� ��� �����¶LQGH� WRUDNV� %7¶VL�
ROGX÷X� J|U�OG��� /DERUDWXYDU� EXOJXODUÕQGD� KDVWDODUGD� VÕUDVÕ�
LOH� ��� �����¶ÕQGD� G�GLPHU� \�NVHNOL÷L�� ��� �����¶�QGH�
OHQIRSHQL�� ��� �����¶ÕQGD� DVSDUWDW� DPLQR� WUDQVIHUD]� �$67��
\�NVHNOL÷L�� ��� �����¶LQGH� WURPERVLWRSHQL�� ��� �����¶XQGD�
IHUULWLQ� \�NVHNOL÷L�� ��� �����¶LQGH� DODQLQ� DPLQR� WUDQVIHUD]�
�$/7��\�NVHNOL÷L�YH���������¶LQGH�O|NRSHQL�VDSWDQGÕ��2OJX-
ODUÕQ�GHPRJUDILN�YH�NRPRUELG�KDVWDOÕNODUÕ�7DEOR�,¶GH��EDúYXU-
GXUXFX� VHPSWRPODUÕ� 7DEOR�,,¶GH� YH� \DWÕú� VÕUDVÕQGD� DOÕQDQ�
ODERUDWXYDU�WHWNLNOHUL�7DEOR�,,,¶GH�YHULOGL�

Tablo I: +DVWDODUÕQ�'HPRJUDILN�g]HOOLNOHUL�

Tablo II: +DVWDODUÕQ�%DúYXUGXUXFX�6HPSWRPODUÕ�
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ÖZ
Amaç: 
6$56�&R9���YLU�V�Q�Q�HWNHQL�ROGX÷X�&29,'����SDQGHPLVL�G�Q\D�JHQHOLQGH�FLGGL�PRUELGLWH�
YH�PRUWDOLWH\H�QHGHQ�ROPDNWDGÕU��%X�oDOÕúPDGD�$ODQ\D�$ODDGGLQ�.H\NXEDW�hQLYHUVLWHVL�$ODQ\D�
(÷LWLP� YH�$UDúWÕUPD�+DVWDQHVL¶GH� \DWDUDN� WDNLS� HWWL÷LPL]� NHVLQ� WDQÕ� DOPÕú� LON� ���&29,'����
KDVWDVÕ�JHUL\H�G|Q�N�LUGHOHQGL�

Yöntemler:
+DVWDQHPL]GH�0DUW������0D\ÕV������ WDULKOHUL� DUDVÕQGD�&29,'���� WDQÕVÕ� LOH�\DWÕUÕODUDN� WDNLS�
HWWL÷LPL]� KDVWDODU� UHWURVSHNWLI� RODUDN� WDUDQGÕ�� *HUoHN�]DPDQOÕ� SROLPHUD]� ]LQFLU� UHDNVL\RQX�
�57�3&5��LOH�6$56�&R9���YLUDO�Q�NOHLN�DVLW� WHVWL�SR]LWLI�RODQ�KDVWDODU�oDOÕúPD\D�GDKLO�HGLOGL��
+DVWDQH� ELOJL� \|QHWLP� VLVWHPL� �]HULQGHQ� KDVWDODUÕQ� ND\ÕWODUÕ� YH� GRV\DODUÕ� UHWURVSHNWLI� RODUDN�
WDUDQGÕ��+DVWDOÕ÷ÕQ�FLGGL\HWL�KDILI��RUWD��FLGGL�YH�NULWLN�RODUDN�VÕQÕIODQGÕUÕOGÕ��'HPRJUDILN��NOLQLN�
YH�ODERUDWXYDU�YHULOHUL�KD]ÕUODQDQ�IRUPODUD�LúOHQGL��

Bulgular:
2QDOWÕ�KDILI�RUWD�����FLGGL�NULWLN�KDVWD�oDOÕúPD\D�GDKLO�HGLOGL��+DVWDODUÕQ�RUWDODPD�\DúÕ���������
\ÕO�ROXS����¶��HUNHN�LGL��+LSHUWDQVL\RQ�������YH�'LDEHWHV�PHOOLWXV��'0��������HQ�VÕN�VDSWDQDQ�
NRPRUELG� KDVWDOÕNODUGÕ�� � &LGGL� YH� NULWLN� KDVWDODUGD� LOHUL� \Dú�� '0�� VROXQXP� VÕNÕQWÕVÕ�� GHULQ�
OHQIRSHQL���������G�GLPHU�\�NVHNOL÷L��&�UHDNWLI�SURWHLQ��&53��QRUPDO�VÕQÕUÕQ�!���NDW�\�NVHNOL÷L��
SURNDOVLWRQLQ� \�NVHNOL÷L� �!����QJ�PO�� LVWDWLNVHO� RODUDN� �S������� DQODPOÕ� EXOXQGX�� +DVWDODUÕQ�
���
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ABSTRACT
2EMHFWLYH��&29,'����SDQGHPLF�FDXVHG�E\�6$56�&R9���KDV�
UHVXOWHG�LQ�VHULRXV�PRUELGLW\�DQG�PRUWDOLW\�DURXQG�WKH�ZRUOG��
,Q� WKLV� VWXG\�� &29,'���� SDWLHQWV� KRVSLWDOL]HG� LQ� $ODQ\D�
$ODDGGLQ�.H\NXEDW�8QLYHUVLW\�$ODQ\D�7UDLQLQJ�DQG�5HVHDUFK�
+RVSLWDO��ZHUH�H[DPLQHG�

Methods:
$� UHWURVSHFWLYH� DQDO\VLV� ZDV� SHUIRUPHG� IRU� &29,'����
SDWLHQWV� KRVSLWDOL]HG� EHWZHHQ�0DUFK� ����� DQG�0D\� ������
7KH� GHILQLWLYH� GLDJQRVLV� ZDV� PDGH� E\� WKH� GHWHFWLRQ� RI�
6$56�&R9��� QXFOHLF� DFLG� E\� 57�3&5�� 7KH� GHJUHH� RI� WKH�
LOOQHVV�ZDV�FODVVLILHG�DV�PLOG��PRGHUDWH��VHYHUH�DQG�FULWLFDO��
7KH� GHPRJUDSKLF�� FOLQLFDO� DQG� ODERUDWRU\� YDOXHV� ZHUH�
REWDLQHG�WKURXJK�WKH�PHGLFDO�UHFRUGV��

Results: 
6L[WHHQ� PLOG�PRGHUDWH� DQG� ��� VHYHUH�FULWLFDOO\� LOO� SDWLHQWV�
ZHUH�LQFOXGHG��7KH�PHDQ�DJH�ZDV���������\HDUV������EHLQJ�
PDOHV�� +\SHUWHQVLRQ� ������ DQG� 'LDEHWHV� PHOOLWXV� �'0��
������ZHUH�WKH�PRVW�FRPPRQ�FRPRUELGLWLHV��%HLQJ�HOGHUO\��
'0�� G\VSQHD�� SURIRXQG� O\PSKRSHQLD�� HOHYDWHG� G�GLPHU�
OHYHO�� &53� EHLQJ� ��� WLPHV� KLJKHU� WKDQ� WKH� XSSHU� OLPLW� RI�
QRUPDO�� DQG� KLJK� SURFDOFLWRQLQ� OHYHOV� ZHUH� VWDWLVWLFDOO\�
VLJQLILFDQW� �S������� LQ� VHYHUH� DQG� FULWLFDOO\� LOO� SDWLHQWV��
1LQHW\� WZR� SHUFHQW� UHFHLYHG� IDYLSUDYLU�� (LJKWHHQ� UHFHLYHG�
GH[DPHWKDVRQH����PJ�GD\�������GD\V�����UHFHLYHG�,/���UHFHS-
WRU� EORFNHUV�� DQG��� UHFHLYHG� LPPXQH�SODVPD� WUHDWPHQW��$OO�
SDWLHQWV� UHFHLYHG� ORZ�PROHFXODU�ZHLJKW� KHSDULQ� LQ� SURSK\-
ODFWLF� RU� WKHUDSHXWLF� GRVHV� H[FHSW�PLOG� FDVHV�� )LYH� SDWLHQWV�
WKDW�KDG�GHYHORSHG�PRUWDOLW\�ZHUH�PDOH�JHQGHU��HOGHUO\�DQG�
KDG�DW�OHDVW�RQH�FRPRUELGLW\�

Conclusion: 
6HYHUH� DQG� FULWLFDOO\� LOO� SDWLHQWV� ZHUH� VLJQLILFDQWO\� PRUH�
OLNHO\�WR�KDYH�ROG�DJH��'0��HOHYDWHG�G�GLPHU�OHYHO��SURIRXQG�
O\PSKRSHQLD��&53�EHLQJ����WLPHV�PRUH�WKDQ�WKH�XSSHU�OLPLWV�
RI�QRUPDO��DQG�KLJK�OHYHOV�RI�SURFDOFLWRQLQ��3URFDOFLWRQLQ�LV�
DQ� LPSRUWDQW�ELRPDUNHU� WR�JXLGH� WKH�QHHG� IRU�DQWLPLFURELDO�
FKHPRWKHUDS\�LQ�&29,'����SDWLHQWV�

Key Words:
&RURQDYLUXV��6$56�&R9����&29,'�����3DQGHPLF

/Q:Q̪
.RURQDYLU�VOHU�NXú�YH�PHPHOLOHUGH�HQIHNVL\RQD�QHGHQ�RODQ�
]DUIOÕ��SR]LWLI�SRODULWHOL��WHN�VDUPDOOÕ�51$�YLU�VOHULGLU��<DUDV-
DODU�NRUDQDYLUXVXQ�GR÷DO�ND\QD÷ÕGÕU��øQVDQODUGD�KHU�\ÕO�NÕú�YH�
EDKDU�D\ODUÕQGD�J|U�OHQ��VW�VROXQXP�\ROX�HQIHNVL\RQODUÕQÕQ�
������¶XQGDQ�VRUXPOXGXUODU��.RURQDYLU�VOHULQ������\ÕOÕQGD�
FLGGL�DNXW�VROXQXP�\HWPH]OL÷L�VHQGURPX��6$56�¶QD�YH������
\ÕOÕQGD� 2UWD� 'R÷X� 6ROXQXP� 6HQGURPX� �0(56�¶QD� QHGHQ�
ROPDVÕ�G�Q\D�JHQHOLQGH�ROGXNFD� WHGLUJLQOLN�\DUDWPÕúWÕU��dLQ���
+DON� &XPKXUL\HWL� ���$UDOÕN� ����� WDULKLQGH� '�Q\D� 6D÷OÕN�
hUJ�W�¶QH�+XEHL�H\DOHWLQLQ�9XKDQ�úHKULQGH�QHGHQL�ELOLQPH\-
HQ� DWLSLN� SQ|PRQL� ROJXODUÕ� ELOGLUPLú� YH� �� 2FDN� ����¶GH�

HWNHQLQLQ�\HQL�ELU�NRURQDYLUXV� ������Q&R9��ROGX÷X�J|VWHU-
LOPLúWLU� ������� � 8OXVODUDUDVÕ� 9LU�V� 7DNVRQRPL� .RPLWHVL� ���
ùXEDW� ����¶GH� 6$56�&R9¶H� EHQ]HUOL÷L� QHGHQL� LOH� \HQL�
NRURQDYLU�VH� µ6$56�&R9��
� DGÕQÕ� YHUPLú�� D\QÕ� J�Q�'�Q\D�
6D÷OÕN� gUJ�W�� KDVWDOÕ÷Õ� &29,'���� RODUDN� LVLPOHQGLUPLúWLU��
'�Q\D�6D÷OÕN�gUJ�W�����2FDN
WD�\HQL�NRURQDYLU�V�VDOJÕQÕQÕ�
XOXVODUDUDVÕ� |QHPH� KDL]� RODQ� DFLO� KDON� VD÷OÕ÷Õ� GXUXPX�� ���
0DUW¶WD�SDQGHPL�LODQ�HWPLúWLU��hONHPL]GH�GH�LON�&29,'����
YDNDVÕ� ��� 0DUW¶WD� ELOGLULOPLúWLU�� 2OJX� IHWDOLWH� KÕ]Õ� 6$56�
VDOJÕQÕQGD� ����� 0(56�&R9¶GD� ������� DUDVÕQGD� LNHQ��
&29,'����VDOJÕQÕQGD�IDWDOLWH�KÕ]Õ�������RODUDN�GH÷LúPHNWH-
GLU�����$UDOÕN������ LWLEDUL� LOH�G�Q\DGD�\DNODúÕN�����PLO\RQ�
YDND�ELOGLULOPLú�YH�\DúDPÕQÕQ�\LWLUHQ�KDVWD�VD\ÕVÕ���PLO\RQX�
DúPÕúWÕU�� hONHPL]GHNL� YDND� VD\ÕVÕ� LVH� �� PLO\RQX� DúPÕú� YH��
\DúDPÕQÕ�\LWLUHQ�������RODUDN�ELOGLULOPLúWLU������$÷ÕU�KDVWDOÕ÷Õ�
RODQ�YH�|OHQ�NLúLOHULQ�E�\�N�NÕVPÕ����YH��]HUL�\DúWD�RODQODU��
KLSHUWDQVL\RQ��+7���GLDEHWHV�PHOOLWXV� �'0��JLEL�DOWWD�\DWDQ�
NURQLN� KDVWDOÕNODUÕ� RODQ� NLúLOHUGHQ� ROXúPDNWDGÕU�� *HQo�
VD÷OÕNOÕ� HULúNLQOHUGH� KDVWDOÕN� QLVSHWHQ� KDILI� VH\UHWPHNWHGLU��
�����\ÕOÕQD���øQJLOWHUH¶GH�VDSWDQDQ�EXODúWÕUÕFÕOÕ÷ÕQÕQ�����GDQ�
ID]OD� DUWWÕ÷Õ� J|VWHULOHQ� 6$56� &R9��¶QLQ� \HQL� PXWDV\RQX�
%������� ����<�9��� LOH� JLULOGL� YH� %������� ����<�9��� YH� 3��
����<�9��� YDU\DQWODUÕ� WDNLS� HWWL�� � %X� YDU\DQWODUÕ� GD� GDKD�
EXODúÕFÕ� YH� DúÕODU� YH\D� JHoLULOPLú� HQIHNVL\RQ� LOH� ROXúDQ�
DQWLNRUODUGDQ�GDKD�D]�HWNLOHQHQ�RPLNURQ�YDU\DQWÕ�L]OHGL�������
hONHPL]GHQ�&29,'����YH\D�6$56�&R9���KDNNÕQGD�\D\ÕQ-
ODQPÕú�ELOLPVHO�PDNDOH� VD\ÕVÕ�ROGXNFD�D]GÕU��%X�oDOÕúPDGD��
$ODQ\D�$ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�$ODQ\D� (÷LWLP� YH�
$UDúWÕUPD�+DVWDQHVLQGH� \DWÕUDUDN� WDNLS� HWWL÷LPL]� NHVLQ� WDQÕ�
DODQ� LON� ��� &29,'���� KDVWDVÕQÕQ� |]HOOLNOHULQL� EHOLUOHPHN�
DPDoODQGÕ���

GEREÇ ve YÖNTEM
%X� oDOÕúPD� $ODQ\D� $ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL� .OLQLN� $UDúWÕUPDODU� (WLN� .XUXO� WDUDIÕQGDQ�
������������WDULKLQGH�������VD\Õ��L]LQ�DOÕQPÕú��$UDúWÕUPD�YH�
<D\ÕQ�(WL÷L� LONHOHULQH�YH�+HOVLQNL�NULWHUOHULQH�X\JXQ�RODUDN�
\�U�W�OP�úW�U�
$ODQ\D�$ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�$ODQ\D� (÷LWLP� YH�
$UDúWÕUPD� +DVWDQHVL¶QGH� &29,'���� KDVWDODUÕQÕQ� WDNLS�
HGLOGL÷L�VHUYLVOHU�NXUXOGX��(QIHNVL\RQ�+DVWDOÕNODUÕ�YH�.OLQLN�
0LNUREL\RORML��*|÷�V�+DVWDOÕNODUÕ��*HQHO�'DKLOL\H��1|URORML��
.DUGL\RORML��.DOS�YH�'DPDU�&HUUDKLVL�$QDELOLP�'DOÕ�8]PDQ�
'RNWRUODUÕ� &29,'���� KDVWDODUÕQÕ� \DWÕUDUDN� WDNLS� HWPHNOH�
J|UHYOHQGLULOGL��'L÷HU�X]PDQOÕN�DODQODUÕ�YH�SUDWLV\HQ�KHNLP-
OHU�ROXúWXUXODQ�&29,'����SROLNOLQLNOHULQGH�KDVWD�EDNPDNOD�
J|UHYOHQGLULOGL��(QIHNVL\RQ�+DVWDOÕNODUÕ�YH�.OLQLN�0LNUREL\-
RORML�� *HQHO� 'DKLOL\H� YH� *|÷�V� +DVWDOÕNODUÕ� 8]PDQÕQGDQ�
ROXúDQ�&29,'����'DQÕúPD�.XUXOX�FLGGL�YDNDODUD�GDQÕúPDQ-
OÕN�KL]PHWL�YHUGL��%X�oDOÕúPDGD�PDNDOHQLQ�\D]DUODUÕ�WDUDIÕQ-
GDQ�&29,'����VHUYLVLQGH�YH�\R÷XQ�EDNÕP��QLWHVLQGH�WDNLS�
HGLOHQ�NHVLQ�WDQÕ�DOPÕú�DUGÕúÕN����HULúNLQ�&29,'����ROJXVX�
oDOÕúPD\D�GDKLO�HGLOGL��+DVWDODUÕQ�GHPRJUDILN��NOLQLN��UDG\R-
ORMLN�YH� ODERUDWXYDU�|]HOOLNOHUL�KDVWD�GRV\DODUÕQGDQ��KDVWDQH�
ELOJL� \|QHWLP� VLVWHPLQGHQ� DOÕQGÕ� YH� KD]ÕUODQDQ� IRUPODUD�
LúOHQGL��+DVWDOÕ÷ÕQ�úLGGHWL�GDKD�|QFHNL�WDQÕPODPDODUD�X\JXQ�
RODUDN� KDILI�� RUWD�� FLGGL� YH� NULWLN� RODUDN� VÕQÕIODQGÕUÕOGÕ��
+DVWDOÕ÷ÕQ� VÕQÕIODQGÕUÕOPDVÕQGD� VROXQXP� VÕNÕQWÕVÕ� YH\D�

Tablo III: +DVWDODUÕQ�%DúYXUX�6ÕUDVÕQGDNL�/DERUDWXYDU�3DUDPHWUHOHUL�

Tablo IV: +D\DWÕQÕQ�.D\EHGHQ�%Hú�+DVWDQÕQ�'HPRJUDILN��.OLQLN�
YH�/DERUDWXYDU�g]HOOLNOHUL�

øOHUL� \DúWD� RODQ� ���� \Dú� YH� �]HUL�� ��� KDVWDQÕQ� ��
VÕQGD�
FLGGL�NULWLN�YH�ELULQGH�LVH�KDILI�RUWD�KDVWDOÕN�VDSWDQGÕ��&LQVL-
\HWH�J|UH�EDNÕOGÕ÷ÕQGD�HUNHN�FLQVL\HWL�RODQ�KDVWDODUÕQ�G|UWWH�
�o�QGH� FLGGL�NULWLN� KDVWDOÕN� VDSWDQGÕ�� &LGGL�NULWLN� KDVWDOÕ÷Õ�
RODQODUGD� HQ� VÕN� VDSWDQDQ� NRPRUELG� KDVWDOÕNODU�'0�YH�+7�
EXOXQPXúWXU��%DúYXUGXUXFX�VHPSWRPODUÕ�LoHULVLQGH�VROXQXP�

VÕNÕQWÕVÕQÕ�FLGGL�NULWLN�KDVWDODUGD�LVWDWLNVHO�RODUDN�DQODPOÕ�LGL�
�S��������&LGGL�YH�NULWLN�KDVWDOÕ÷Õ�RODQODUGD�\�NVHN�'�GLPHU�
VHYL\HOHUL� �!����� QJ�PO��� GHULQ� OHQIRSHQL� ������ �PO���&53�
QRUPDO�GH÷HU��VW�VÕQÕUÕQÕQ����NDW�\�NVHNOL÷L�LVWDWLNVHO�RODUDN�
DQODPOÕ�EXOXQGX�
)DYLSLUDYLU����������KDVWDQÕQ�WHGDYLVLQGH�NXOODQÕOGÕ��+DVWD-
ODUÕQ��� �����¶X�KLGURNVLNORULNLQL�\DWPDGDQ�|QFH�NXOODQGÕ÷Õ�
VDSWDQGÕ� YH� KDVWDQH\H� \DWÕúODUÕQGD� NHVLOGL�� +DVWDODUÕQ� ���
�����¶ÕQGD�GHNVDPHWD]RQ����PJ�J�Q������J�Q���������¶ÕQGD�
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%X� oDOÕúPDGD� $ODQ\D� $ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�
$ODQ\D� (÷LWLP� YH�$UDúWÕUPD� +DVWDQHVLQGH� \DWÕUDUDN� WDNLS�
HWWL÷LPL]� NHVLQ� WDQÕ� DODQ� LON� ��� &29,'���� KDVWDVÕQÕQ�
|]HOOLNOHULQL� EHOLUOHPHN� DPDoODQGÕ�� � 2QDOWÕ� KDILI�RUWD�� ���
FLGGL�NULWLN�KDVWD�oDOÕúPD\D�GDKLO�HGLOGL��+DVWDODUÕQ�RUWDODPD�
\DúÕ� ��������\ÕO� ROXS����¶�� HUNHN� LGL��+7�YH� �'0�HQ� VÕN�
VDSWDQDQ�NRPRUELG�KDVWDOÕNODUGÕ�� �&LGGL�YH�NULWLN�KDVWDODUGD�
LOHUL� \Dú�� '0�� VROXQXP� VÕNÕQWÕVÕ�� GHULQ� OHQIRSHQL� ��������
G�GLPHU� \�NVHNOL÷L�� &�UHDNWLI� SURWHLQ� �&53�� QRUPDO� VÕQÕUÕQ�
!��� NDW� \�NVHNOL÷L�� SURNDOVLWRQLQ� \�NVHNOL÷L� �!����QJ�PO��
LVWDWLNVHO�RODUDN��S�������DQODPOÕ�EXOXQGX��0RUWDOLWH�JHOLúHQ�
EHú� ROJXQXQ� KHSVL� HUNHN�� ��� \Dú� �]HULQGH� ROXS� HQ� D]� ELU�
NRPRUELGHWHVL�YDUGÕ�

&29,'���� KDVWDOÕ÷Õ� DVHPSWRPDWLN� HQIHNVL\RQGDQ� KD\DWÕ�
WHKGLW�HGLFL�FLGGL�HQIHNVL\RQD�NDGDU�JHQLú�ELU�\HOSD]HGH�NHQG-
LQL� J|VWHUPHNWHGLU�� .RQDNoÕ� IDNW|UOHULQGHQ� LOHUL� \Dú�� HUNHN�
FLQVL\HW�� NRPRUELG� KDVWDOÕN� YDUOÕ÷Õ�� REH]LWH�� VLJDUD� LoLFLOL÷L��
FLGGL� KDVWDOÕN� JHOLúLPL� LoLQ� ULVN� IDNW|UOHULGLU� ��������
dDOÕúPDPÕ]GD� FLGGL� YH� NULWLN� KDVWDOÕ÷Õ� RODQODUÕQ� LOHUL� \DúWD�
ROGX÷X� YH� HUNHN�NDGÕQ� RUDQÕQÕQ� �� NDWWDQ� ID]OD� ROGX÷X�
J|U�OP�úW�U�� � +DVWDODUÕPÕ]GD� +7� YH� '0� HQ� VÕN� J|U�OHQ�
NRPRUELG�KDVWDOÕNODUGÕU��<DúOD�ELUOLNWH�LPP�Q�IRQNVL\RQODUGD�
G�]HQVL]OLN� YH\D� D]DOPD� J|U�OPHNWHGLU� ������ 6$56�
&R9��¶QLQ� K�FUH� LoHULVLQH� JLUPHVLQGH� � |QHPOL� RODQ�$&(���
UHVHSW|UOHULQLQ�YH�WUDQVPHPEUDQ�VHULQ�SURWHD]����703566���
VHYL\HVLQLQ� HUNHNOHUGH� \�NVHN� ROPDVÕ�� LPP�QRORMLN� \DQÕWÕQ�
GD�FLQVL\HWH�J|UH�GH÷LúLNOLN�J|VWHUPHVL��|UQH÷LQ�QLWULN�RNVLW�
\DQÕWÕQÕQ�D]�ROPDVÕ��|VWURMHQLQ�NRUX\XFX�HWNLVLQLQ�EXOXQPD-
PDVÕ� YH� FLQVL\HWOHU� DUDVÕ� GDYUDQÕúODUÕQ� IDUNOÕOÕN� J|VWHUPHVL��
|UQH÷LQ� VLJDUD� LoLFLOL÷L�� NRPRUELG� KDVWDOÕN� SUHYDODQVÕQÕQ�
\�NVHN�ROPDVÕ�&29,'����KDVWDOÕ÷ÕQÕQ�HUNHNOHUGH�GDKD�FLGGL�
VH\UHWPHVLQLQ� QHGHQL� RODELOHFH÷L� LOHUL� V�U�OPHNWHGLU� ������
9LU�VODUD�NDUúÕ�ROXúWXUXODQ� LPP�Q�\DQÕWWD� URO�R\QD\DQ�ED]Õ�
JHQOHU� GH� ;� NURPR]RPX� �]HULQGH� EXOXQPDNWDGÕU�� 'DKD�
|QFHNL� oDOÕúPDODUGD�&29,'���� VRQUDVÕQGD� RWR� DQWLNRUODUÕQ�

VÕNOÕNOD� ROXúWX÷X� J|VWHULOPLúWLU�� %X� RWRDQWLNRUODUÕQ� ED]ÕODUÕ�
LPP�Q� \DQÕWWD� |QHPOL� URO� R\QD\DQ� NRPSRQHQWOHUH� |UQH÷LQ�
LQWHUIHURQODUD�NDUúÕ�JHOLúLU��8OXVODUDUDVÕ�\DSÕODQ�ELU�oDOÕúPDGD�
&29,'���� KDVWDOÕ÷ÕQD� ED÷OÕ� KD\DWÕ� WHKGLW� HGLFL� SQ|PRQLVL�
RODQ� KDVWDODUÕQ����¶XQGD� LQWHUIHURQODUD� NDUúÕ� RWRDQWLNRUODU�
J|VWHULOPLú� YH� ROXúDQ� RWRDQWLNRUODUÕQ� ���¶�� HUNHNOHUGH�
VDSWDQPÕú�� %X� GD� HUNHNOHUGH� &29,'���� D÷ÕU� JHoLUPHVLQLQ�
EDúND� ELU� QHGHQL� RODELOLU� ������ dHúLWOL� oDOÕúPDODU� YH� PHWD�
DQDOL]OHU� GL\DEHWLN� KDVWDODUGD� FLGGL� &29,'���� ULVNLQLQ�
DQODPOÕ�RUDQGD�\�NVHN�ROGX÷X�YH�PRUWDOLWHQLQ�DUWWÕ÷Õ�J|VWHU-
LOPLúWLU� ������ �+LSHUJOLVHPL�$&(�� HNVSUHV\RQXQX� DUWÕUÕU� YH�
6$56�&R9���LOH�K�FUHOHULQ�LQYD]\RQXQX�NROD\ODúWÕUDQ�$&(��
QLQ�JOLNR]LODV\RQXQX�LQG�NOHU��dLQ�+DON�&XPKXUL\HWL�+XEHL�
H\DOHWLQGH� =KX� YH� DUN�� ����� oDOÕúPDVÕQGD� ��� KDVWDQHGH�
&29,'���� QHGHQL\OH� \DWÕUÕODQ� ����� KDVWDQÕQ� UHWURVSHNWLI�
RODUDN�LQFHOHQPLú��GL\DEHWLN�KDVWDODUÕQ�PRUWDOLWHVL������LNHQ�
GL\DEHWL� ROPD\DQ� KDVWDODUÕQ� PRUWDOLWHVL� ����� EXOXQPXúWXU��
dDOÕúPDODUÕQGD� D\UÕFD� N|W�� NRQWUROO�� GL\DEHWL� RODQODUÕQ�
PRUWDOLWHVLQL�GDKD�\�NVHN�EXOPXúODUGÕU��øVSDQ\D¶GD�6iQFKH]�
YH� DUN�� ����� WDUDIÕQGDQ� \DSÕODQ� EDúND� ELU� oDOÕúPDGD� DUGÕúÕN�
NULWLN� ROPD\DQ� ������ &29,'���� KDVWDQÕQ� �����¶QXQ�
GL\DEHWLN� ROGX÷X� YH� �����¶�QGH� KDVWDQHGH� PRUWDOLWH�
JHOLúWL÷LQL�ELOGLUPLúWLU��+DVWDQH\H�EDúYXUX�DQÕQGD�EDNÕODQ�NDQ�
JOXNR]�VHYL\HVLQH�J|UH�PRUWDOLWH�RUDQODUÕQÕ� VÕUDVÕ� LOH�������
������ PJ�GO��� ������ ��������� PJ��� ������ �!���� PJ�GO��
RODUDN� VDSWDPÕúODUGÕU�� +DVWDQHGH� \DWDQ� NULWLN� ROPD\DQ�
&29,'���� KDVWDODUGD� \DWÕú� VÕUDVÕQGDNL� KLSHUJOLVHPLQLQ�
GL\DEHW� |\N�V�QH� EDNÕOPDNVÕ]ÕQ� W�P� QHGHQOHUH� ED÷OÕ�
PRUWDOLWH� LoLQ� ED÷ÕPVÕ]� ELU� SUHGLNW|U� ROGX÷XQX� ELOGLUPLúOH-
UGLU��dDOÕúPDPÕ]D�EHQ]HU�úHNLOGH�*�QDO�YH�DUN�������oDOÕúPD-
ODUÕQGD�LOHUL�\Dú��HUNHN�FLQVL\HW�YH�'0�YDUOÕ÷Õ�\R÷XQ�EDNÕP�
�QLWHVLQH�\DWDQ�KDVWDODUGD�GDKD�\�NVHN�ROGX÷XQX�ELOGLUPLúOH-
UGLU�� (UVDQ� YH� DUN������ oDOÕúPDVÕQGD� GD� +7� YH� '0� HQ� VÕN�
VDSWDQDQ�NRPRUELG�KDVWDOÕNODUGÕU�
2OJXODUÕPÕ]ÕQ� ODERUDWXYDU� EXOJXODUÕQGD� VÕUDVÕ� LOH� ���¶ÕQGD�
'�GLPHU� \�NVHNOL÷L�� ���¶�QGH� OHQIRSHQL�� ���¶LQGH�
WURPERVLWRSHQL� VDSWDQGÕ�� &LGGL� YH� NULWLN� KDVWDOÕ÷Õ� RODQODUÕQ�
\DNODúÕN� �oWH� ELULQGH� \�NVHN� '�GLPHU� VHYL\HOHUL� �!�����
QJ�PO��YH�G|UWH�ELULQGH�GHULQ�OHQIRSHQL���������O��YDUGÕ��%X�
EXOJXODU� J�QFHO� OLWHUDW�U� LOH� X\XPOXGXU� ��������� øPP�Q�
VLVWHP� IRQNVL\RQODUÕQÕQ� V�UG�U�OPHVLQGH� OHQIRVLWOHU� YH� DOW�
JXUXSODUÕQÕQ� |QHPOL� URO�� YDUGÕU�� &29,'���� ROJXODUÕQGD�
ND\GD� GH÷HU� OHQIRSHQL� YH� Q|WURILO� VD\ÕODUÕQGD� DUWÕú� ROGX÷X�
J|VWHULOPLúWLU��1|WURILO� DUWÕúÕ� VLWRNLQ� IÕUWÕQDVÕ� LOH� LOLúNLOL� DNXW�
LQIODPDWXYDU� \DQÕWÕQÕ� J|VWHULUNHQ�� OHQIRSHQL� GDKD� oRN�
&29,'���¶XQ�HUNHQ�G|QHPLQGHNL�K�FUH�DUDFÕOÕNOÕ�LPP�QLW-
HQLQ�HWNLVLQL�J|VWHULU��&'��YH�&'��7�K�FUHOHULQGH��%�K�FUHO-
HULQGH� YH� GR÷DO� |OG�U�F�� K�FUHOHUGH� D]DOPD� OHQIRSHQL\L�
PH\GDQD�JHWLULU��%X�QHGHQOH�OHQIRSHQL�YH�\�NVHN�Q|WURILO�OHQ-
IRVLW�RUDQÕ�&29,'����LOLúNLOL�|O�POHUL�WDKPLQ�HWPHGH�L\L�ELU�
EHOLUWHoWLU�������dDOÕúPDODU��NRPSOHPDQ�DNWLYDV\RQX�YH�HQGR-
WHO�GLVIRQNVL\RQX�DUDVÕQGD�ELU�LOLúNL�ROGX÷XQX�G�ú�QG�UPHN-
WHGLU�� %X� GD� FLGGL� &29,'���� KDVWDODUÕQGD� J|U�QHQ�PLNUR-
YDVN�OHU� WURPER]� YH� oRNOX� RUJDQ� \HWPH]OL÷LQGH� |QHPOL� ELU�
URO� R\QDELOHFH÷LQL� J|VWHUPHNWHGLU�� &29,'���¶GD� HQGRWHO�
GLVIRQNVL\RQX�LOH�úLGGHWOHQHQ�\D\JÕQ�PLNURWURPER]�'�GLPHU�
DUWÕúÕQÕ�YH�WURPERVLWRSHQL\L�DoÕNOD\DELOLU�������

7�UNL\H� &XPKXUL\HWL� 6D÷OÕN� %DNDQOÕ÷Õ� +DON� 6D÷OÕ÷Õ� *HQHO�
0�G�UO�÷�Q�Q� &29,'���� �6$56�&R9��� øQIHNVL\RQX��
5HKEHULQGH�NDQ�OHQIRVLW�VD\ÕVÕ������ȝO��&53�!����[�1RUPDO�
GH÷HULQ��VW�VÕQÕUÕ��IHUULWLQ�!����QJ�PO��'�'LPHU�!�����QJ�PO�
N|W�� SURJQR]� NULWHUL� RODUDN� NDEXO� HGLOPHNWHGLU� ������ %L]LP�
oDOÕúPDPÕ]GD� FLGGL� YH� NULWLN� KDVWDODUGD� &53¶QLQ� QRUPDO�
GH÷HULQ� �VW� VÕQÕUÕQGDQ� ��� NDW� ID]OD� ROPDVÕ� YH� SURNDOVLWRQLQ�
\�NVHNOL÷L� LVWDWLNVHO� RODUDN� DQODPOÕ� EXOXQGX�� 3URNDOVLWRQLQ�
YLUDO�YH�EDNWHUL\HO�D\UÕPÕQÕ�\DSDELOHQ�L\L�ELU�EL\R�EHOLUWHoGLU��
dHúLWOL� oDOÕúPDODUGD�FLGGL�&29,'����KDVWDODUÕQGD�SURNDOVL-
WRQLQ� GH÷HUOHUL� \�NVHN� VDSWDQPÕúWÕU�� *XDQ� YH� DUN�� �����
oDOÕúPDVÕQGD� �����¶VLQGH�� +XDQJ� YH� DUN������ LVH�
�����¶VLQGH�SURNDOVLWRQLQ�GH÷HUL�\�NVHN��!�����VDSWDQPÕúWÕU���

&29,'���� ROJXODUÕQÕQ� UXWLQ� GR÷UXODPDVÕ� 57�3&5� JLEL� ELU�
Q�NOHLN�DVLW�DPSOLILNDV\RQ�WHVWOHUL�LOH�YLUXV�51$¶VÕQÕQ�|]J�O�
GL]LOHULQLQ�VDSWDQPDVÕ�WHPHOLQH�GD\DQPDNWDGÕU���������dDOÕú-
PD\D� DOÕQDQ� KDVWDODUÕPÕ]ÕQ� 57�3&5� VRQXFX� 6$56�&R9���
YLUDO�51$¶VÕ�SR]LWLI�ROXS�NHVLQ�WDQÕ�DOPÕú�KDVWDODUGÕU�7RUDNV�
%7¶GH�57�3&5� WHVWL� QHJDWLI�&29,'����KDVWDODUÕQGD�� HUNHQ�
G|QHPGH� GX\DUOÕ� ELU� WDQÕVDO� \DNODúÕPGÕU�� %XQXQOD� ELUOLNWH�
DNFL÷HU� JUDILVL� KHP� WDQÕGD� KHP� GH� WDNLSWH� NXOODQÕODELOHFHN�
XFX]� YH� XODúÕPÕ� NROD\� ELU� WHWNLN� ROPDVÕ� QHGHQL� LOH� KDVWD�
WDNLELQGH� GH÷HUOL� ROGX÷X� PXWODND� J|]|Q�QGH� WXWXOPDOÕGÕU���
$FLO�VHUYLVH�EDúYXUDQ�KDVWDODUÕPÕ]ÕQ�VDGHFH����¶QH�DNFL÷HU�
JUDILVL� oHNLOPLú� ROPDVÕ� �]HULQGH� G�ú�Q�OPHVL� JHUHNHQ� ELU�
GXUXPGXU�

2OJXODUÕPÕ]ÕQ� WHGDYLVLQGH� 7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� UHKEHUL�
|QHULOHUL�GR÷UXOWXVXQGD�DQWLYLUDO�RODUDN�IDYLSLUDYLU�YH�DQWLD-
JUHJDQ� WHGDYLOHUL� NXOODQGÕN�� )DYLSLUDYLU� -DSRQ\D¶GD� �����
\ÕOÕQGD�LQIOXHQ]D�YLU�V�QH�NDUúÕ�RQD\ODQPÕú�RUDO�ELU�DQWLYLUDO�
ROXS�6$56�&R9��¶\H� NDUúÕ� LQYLWUR� HWNLOL� ROGX÷X�J|VWHULOP-
LúWLU��6RQ�]DPDQODUGD�ED]Õ��ONHOHU�WHGDYL�NODYX]ODUÕQD�IDYLS-
LUDYLUL� GH� HNOHPLúWLU�� %XQXQOD� ELUOLNWH� IDYLSLUDYLULQ� NOLQLN�
NXOODQÕPÕ� LOH� LOJLOL� oDOÕúPDODU� KDOHQ� GHYDP� HWPHNWHGLU�
��������� 2VHOWHPDYLU�� ORSLQDYLU�ULWRQDYLU�� KLGURNVLNORULNLQ�
\DSÕODQ�oRN�VD\ÕGD�UDQGRPL]H�oDOÕúPDODU�VRQXFXQGD�SURILODN-
VL� YH� WHGDYLGH� ELU� VHoHQHN� ROPDNWDQ� oÕNPÕúWÕU� ����� 2OJX-
ODUÕPÕ]GD� GHNVDPHWD]RQ� RNVLMHQ� LKWL\DFÕ� RODQ� KLSRNVHPLN�
KDVWDODUGD� NXOODQÕOGÕ�� dDOÕúPDODUGD� HWNLQOL÷L� J|VWHULOPLú�
VWHURLG�RODQ�GHNVDPHWD]RQ���PJ�J�Q�GR]XQGD������J�Q�V�UH�
LOH� YHULOGL�� ,/��� UHVHSW|U� ERNHUOHULQL� PDNURIDM� DNWLYDV\RQ�
VHQGURPX� G�ú�QG�÷�P�]� �o� KDVWDGD� NXOODQGÕN�� %X�
ROJXODUÕPÕ]GD�<%h¶QH� JLGLú� YH� LQYD]LI� PHNDQLN� YHQWLODW|U�
LKWL\DFÕ� ROPDGÕ�� $QWLEL\RWLNOHU� KDVWDODUÕPÕ]ÕQ� \DNODúÕN�
\DUÕVÕQGD� NXOODQÕOPÕúWÕU�� &LGGL� YH� NULWLN� ROJXODUÕPÕ]ÕQ�
WHGDYLVLQGH� DPSLULN� EDúODQDQ� DQWLEL\RWLNOHU� DUGÕúÕN� EDNÕODQ�
LNL�SURNDOVLWRQLQ�GH÷HUL������DOWÕQGD�LVH�NHVLOPLúWLU��<DúOÕ�YH�
HúOLN� HGHQ� NRPRUELG� KDVWDOÕ÷Õ� RODQ�&29,'����KDVWDODUÕQGD�
PRUWDOLWH�DQODPOÕ�RUDQGD�\�NVHNWLU����������0RUWDO�VH\UHGHQ�
ROJXODUÕPÕ]ÕQ��o�����YH��]HUL�\DúWD�ROXS�DOWWD�\DWDQ�HQ�D]�ELU�
NRPRUELGHWHVL� RODQ� HUNHN� KDVWDODUGÕ�� 0RUWDOLWH� JHOLúHQ�
ROJXODUÕPÕ]GDQ� ELULQLQ� KDVWDQHGHQ� HUNHQ� WDEXUFX� HGLOGL÷L��
LNLVLQLQ� LVH� KDVWDQH\H� \DWÕúÕQÕQ� JHo� ROGX÷X� J|U�OP�úW�U��
'L÷HU� LNL� ROJXQXQ� ELULQGH� N|W�� PHWDEROLN� NRQWUROO�� '0�
GL÷HULQGH�KXPRUDO�LPP�Q�\HWPH]OLN�JLEL�FLGGL�LPP�Q�V�SUH-
V\RQ� \DUDWDQ� NRPRUELGLWHVL� YDUGÕ�� %X� ROJXODUÕPÕ]� D\UÕFD�

KLSRNVHPL�QHGHQL�LOH�VWHURLG�WHGDYLOHUL�DOGÕODU��+DVWDODUÕPÕ]-
GDNL� JLEL� VWHURLG� WHGDYLVL� GH� DODQ� LPP�QV�SUHVLI� ROJXODUGD�
PRUWDOLWHVL� \�NVHN� YH� WDQÕGD� ]RUOXNODUÕ� RODQ� LQYD]LI� IXQJDO�
HQIHNVL\RQODUD� \|QHOLN� �3QHXPRF\VWLV� MLURYHFLL� 3Q|PRQLVL��
YE��SURILODNWLN�WHGDYL�EDúODQPDVÕ�JHUHNOLOL÷L�WDUWÕúÕOPDOÕGÕU�
dDOÕúPDQÕQ� VÕQÕUOÕOÕNODUÕ� ROJX� VD\ÕVÕQÕQ� G�ú�N� ROPDVÕGÕU��
$ODQ\D�$ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�$ODQ\D� (÷LWLP� YH�
$UDúWÕUPD� +DVWDQHVLQH� \DWDQ� W�P� KDVWDODU� oDOÕúPD\D� GDKLO�
HGLOPHPLúWLU��%XQGD�GD�KDVWDQH�LoHULVLQGH�E|O�POHU�DUDVÕQGD�
ELOH� WDNLS� YH� WHGDYLGH� IDUNOÕOÕNODU� ROPDVÕ� |QHPOL� ELU� HWNHQ�
ROPXúWXU�� 'L÷HUL� LVH� UHWURVSHNWLI� oDOÕúPDQÕQ� JHWLUGL÷L�
GH]DYDQWDMODUGÕU�

;76=i
6RQXo� RODUDN�� �ONHPL]GH� &29,'���� KDNNÕQGD� \DSÕODQ�
oDOÕúPDODU�VÕQÕUOÕ�VD\ÕGDGÕU��%X�DODQGD�\DSÕODFDN�KHU�oDOÕúPD�
�ONHPL]LQ�E|OJHVHO�YH�XOXVDO�YHULOHULQLQ�ROPDVÕQÕ�VD÷OD\DFDN��
WDQÕ�YH�WHGDYLGH�EL]OHUH�\RO�J|VWHUHFHNWLU��dDOÕúPDPÕ]GD�FLGGL�
YH�NULWLN�VH\LUOL�ROJXODUGD�LOHUL�\Dú��'0��GLVSQH�YDUOÕ÷Õ��GHULQ�
OHQIRSHQL�� SURNDOVLWRQLQ� \�NVHNOL÷L� YH� &53¶QLQ� ��� NDW�
\�NVHNOL÷L� DQODPOÕ� VDSWDQÕUNHQ� PRUWDOLWH� JHOLúHQ� EHú� HUNHN�
ROJXQXQ��o�QGH�LOHUL�\Dú�����\Dú�YH��]HUL��YH�HQ�D]�ELU�NRPRU-
ELGHWHVL�YDUGÕ��

(WLN�.RPLWH�2QD\Õ� 
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$ODQ\D�$ODDGGLQ�.H\NXEDW�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�
$UDúWÕUPDODU� (WLN� .XUXO� WDUDIÕQGDQ� RQD\ODQPÕúWÕU�
����������������������

<D]DU�.DWNÕODUÕ�
)LNLU� ��$�(���+�(���7DVDUÕP� ��$�(���+�(���'HQHWOHPH� ��$�(���
+�(���.D\QDNODU���$�(���+�(���0DO]HPHOHU���$�(���+�(���9HUL�
7RSODQPDVÕ� YH�YH\D� øúOHPHVL� ��$�(���+�(���$QDOL]� � YH�YH\D�
<RUXP���$�(���+�(���/LWHUDW�U�7DUDPDVÕ���$�(���+�(���<D]Õ\Õ�
<D]DQ���$�(���+�(���(OHúWLUHO�øQFHOHPH���$�(���+�(���

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

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

�

DQRUPDO�J|÷�V�J|U�QW�OHPHVL�ROPD\DQ�&29,'���
XQ�EHOLUWL�
YH� VHPSWRPODUÕQGDQ� KHUKDQJL� ELULQH� �DWHú�� |NV�U�N�� ER÷D]�
D÷UÕVÕ��KDOVL]OLN��EDú�D÷UÕVÕ��NDV�D÷UÕVÕ��YE���VDKLS�RODQODU�KDILI�
KDVWDOÕN�� DOW� VROXQXP� \ROX� KDVWDOÕ÷Õ� VHPSWRP� YH� EXOJXODUÕ�
RODQ��SHULIHULN�RNVLMHQ�VDWXUDV\RQX��6S2���������YH�RNVLMHQ�
GHVWH÷LQH�LKWL\DFÕQ�ROPDPDVÕ�RUWD�GHUHFHGH�KDVWDOÕN��VROXQXP�
KÕ]Õ�GDNLNDGD�������3D2����)L2������PP+J
GHQ�D]��DNFL÷HU�
LQILOWUDV\RQODUÕ����
GHQ�ID]OD��6S2��������ROXS�QRQ�LQYD]LI�
RNVLMHQ� GHVWH÷LQH� LKWL\DFÕQ� ROPDVÕ� FLGGL� KDVWDOÕN�� VROXQXP�
\HWPH]OL÷L� VRQXFX� PHNDQLN� YHQWLODV\RQ�� (&02� FLKD]ÕQD�
ED÷ODQPD�� VHSWLN� úRN� YH�YH\D� oRNOX� RUJDQ� GLVIRQNVL\RQODUÕ�
ROPDVÕ�� SR]LWLI� LQRWURSLN� WHGDYL\H� LKWL\Do� GX\XOPDVÕ� NULWLN�
KDVWDOÕN�RODUDN�LVLPOHQGLULOGL��������&29,'����SQ|PRQLVLQLQ�
NDUDNWHULVWLN� WRUDNV� ELOJLVD\DUOÕ� WRPRJUDILVL� �%7�� EXOJXVX�
RODUDN� ELODWHUDO� PXOWLOREHU�� SHULIHULN� \HUOHúLPOL�� \D\JÕQ�
\DPDOÕ�EX]OX�FDP�RSDVLWHOHUL�NDEXO�HGLOGL������
+DVWDODUD� 7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� &29,'���� UHKEHULQGH�
|QHULOGL÷L� úHNLOGH� IDYLSLUDYLU� YH� G�ú�N� PROHN�O� D÷ÕUOÕNOÕ�
KHSDULQ�EDúODQGÕ��$\DNWDQ�EDúODQDQ�KLGURNVLNORULNLQ�WHGDYLOH-
UL�\DWDQ�KDVWDODUGD�NHVLOGL��'HNVHPDWD]RQ���PJ�J�Q�,9�FLGGL�
YH�NULWLN�KDVWDODUÕQ�WHGDYLVLQGH�NXOODQÕOGÕ��KDVWDODUÕQ�KLoELULQH�
SXOVH� VWHURLG� WHGDYLVL� YHULOPHGL�� +DVWD� WDNLSOHULQGH� RNVLMHQ�
VDWXUDV\RQXQX��6S2��������WXWPDN�KHGHIOHQGL��7RVXOL]XP-
DE�YH�LPP�Q�SOD]PD�WHGDYLVL�KDVWD�ED]ÕQGD�XOXVDO�UHKEHUOHULQ�
|QHULOHULQH� J|UH� EDúODQGÕ�� <R÷XQ� %DNÕP� hQLWHVL� \DWÕúÕQGD�
7�&��6D÷OÕN�%DNDQOÕ÷Õ�&29,'����UHKEHUL�HVDV�DOÕQDUDN�$QHV-
WH]L�8]PDQÕ�NRQV�OWDV\RQX�VRQXFXQD�J|UH�NDUDU�YHULOGL�
6ROXQXP�\ROX�|UQHNOHULQGH�6$56�&R9���YDUOÕ÷Õ��7�&��6D÷OÕN�
%DNDQOÕ÷Õ� WDUDIÕQGDQ� J|QGHULOHQ� JHUoHN�]DPDQOÕ� SROLPHUD]�
]LQFLU� UHDNVL\RQX� �57�3&5�� NLWL� %LRVSHHG\� 6$56� &R9���
57�T3&5� �%LRHNVHQ�� øVWDQEXO��7�UNL\H�� LOH� �UHWLFL� ILUPDQÕQ�
|QHULOHUL�GR÷UXOWXVXQGD�DUDúWÕUÕOGÕ���
øVWDWLNVHO� DQDOL]� LoLQ� HOGH� HGLOHQ� YHULOHU� NRGODQDUDN� GDKD�
|QFHGHQ� KD]ÕUODQDQ� IRUPODUD� DNWDUÕOGÕ�� %LOJLVD\DUGD� 6336�
�����IRU�ZLQGRZV��6366�,QF���&KLFDJR��,/��86$��RUWDPÕQGD�
ND\GHGLOGL�� 7DQÕPOD\ÕFÕ� DQDOL]� LOH� NDWHJRULN� GH÷LúNHQOHULQ�
VÕNOÕN�YH�\�]GHOLNOHUL�EHOLUOHQGL��*UXSODUÕQ�NDUúÕODúWÕUÕOPDVÕQ-
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ABSTRACT
2EMHFWLYH��&29,'����SDQGHPLF�FDXVHG�E\�6$56�&R9���KDV�
UHVXOWHG�LQ�VHULRXV�PRUELGLW\�DQG�PRUWDOLW\�DURXQG�WKH�ZRUOG��
,Q� WKLV� VWXG\�� &29,'���� SDWLHQWV� KRVSLWDOL]HG� LQ� $ODQ\D�
$ODDGGLQ�.H\NXEDW�8QLYHUVLW\�$ODQ\D�7UDLQLQJ�DQG�5HVHDUFK�
+RVSLWDO��ZHUH�H[DPLQHG�

Methods:
$� UHWURVSHFWLYH� DQDO\VLV� ZDV� SHUIRUPHG� IRU� &29,'����
SDWLHQWV� KRVSLWDOL]HG� EHWZHHQ�0DUFK� ����� DQG�0D\� ������
7KH� GHILQLWLYH� GLDJQRVLV� ZDV� PDGH� E\� WKH� GHWHFWLRQ� RI�
6$56�&R9��� QXFOHLF� DFLG� E\� 57�3&5�� 7KH� GHJUHH� RI� WKH�
LOOQHVV�ZDV�FODVVLILHG�DV�PLOG��PRGHUDWH��VHYHUH�DQG�FULWLFDO��
7KH� GHPRJUDSKLF�� FOLQLFDO� DQG� ODERUDWRU\� YDOXHV� ZHUH�
REWDLQHG�WKURXJK�WKH�PHGLFDO�UHFRUGV��

Results: 
6L[WHHQ� PLOG�PRGHUDWH� DQG� ��� VHYHUH�FULWLFDOO\� LOO� SDWLHQWV�
ZHUH�LQFOXGHG��7KH�PHDQ�DJH�ZDV���������\HDUV������EHLQJ�
PDOHV�� +\SHUWHQVLRQ� ������ DQG� 'LDEHWHV� PHOOLWXV� �'0��
������ZHUH�WKH�PRVW�FRPPRQ�FRPRUELGLWLHV��%HLQJ�HOGHUO\��
'0�� G\VSQHD�� SURIRXQG� O\PSKRSHQLD�� HOHYDWHG� G�GLPHU�
OHYHO�� &53� EHLQJ� ��� WLPHV� KLJKHU� WKDQ� WKH� XSSHU� OLPLW� RI�
QRUPDO�� DQG� KLJK� SURFDOFLWRQLQ� OHYHOV� ZHUH� VWDWLVWLFDOO\�
VLJQLILFDQW� �S������� LQ� VHYHUH� DQG� FULWLFDOO\� LOO� SDWLHQWV��
1LQHW\� WZR� SHUFHQW� UHFHLYHG� IDYLSUDYLU�� (LJKWHHQ� UHFHLYHG�
GH[DPHWKDVRQH����PJ�GD\�������GD\V�����UHFHLYHG�,/���UHFHS-
WRU� EORFNHUV�� DQG��� UHFHLYHG� LPPXQH�SODVPD� WUHDWPHQW��$OO�
SDWLHQWV� UHFHLYHG� ORZ�PROHFXODU�ZHLJKW� KHSDULQ� LQ� SURSK\-
ODFWLF� RU� WKHUDSHXWLF� GRVHV� H[FHSW�PLOG� FDVHV�� )LYH� SDWLHQWV�
WKDW�KDG�GHYHORSHG�PRUWDOLW\�ZHUH�PDOH�JHQGHU��HOGHUO\�DQG�
KDG�DW�OHDVW�RQH�FRPRUELGLW\�

Conclusion: 
6HYHUH� DQG� FULWLFDOO\� LOO� SDWLHQWV� ZHUH� VLJQLILFDQWO\� PRUH�
OLNHO\�WR�KDYH�ROG�DJH��'0��HOHYDWHG�G�GLPHU�OHYHO��SURIRXQG�
O\PSKRSHQLD��&53�EHLQJ����WLPHV�PRUH�WKDQ�WKH�XSSHU�OLPLWV�
RI�QRUPDO��DQG�KLJK�OHYHOV�RI�SURFDOFLWRQLQ��3URFDOFLWRQLQ�LV�
DQ� LPSRUWDQW�ELRPDUNHU� WR�JXLGH� WKH�QHHG� IRU�DQWLPLFURELDO�
FKHPRWKHUDS\�LQ�&29,'����SDWLHQWV�
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VHYL\HOHUL� �!����� QJ�PO��� GHULQ� OHQIRSHQL� ������ �PO���&53�
QRUPDO�GH÷HU��VW�VÕQÕUÕQÕQ����NDW�\�NVHNOL÷L�LVWDWLNVHO�RODUDN�
DQODPOÕ�EXOXQGX�
)DYLSLUDYLU����������KDVWDQÕQ�WHGDYLVLQGH�NXOODQÕOGÕ��+DVWD-
ODUÕQ��� �����¶X�KLGURNVLNORULNLQL�\DWPDGDQ�|QFH�NXOODQGÕ÷Õ�
VDSWDQGÕ� YH� KDVWDQH\H� \DWÕúODUÕQGD� NHVLOGL�� +DVWDODUÕQ� ���
�����¶ÕQGD�GHNVDPHWD]RQ����PJ�J�Q������J�Q���������¶ÕQGD�
,/���UHVHSW|U�EORNHUL�YH�������¶�QGH�LPP�Q�SOD]PD�WHGDYLVL�
YHULOGL�� 3XOVH� VWHURLG� KLoELU� KDVWDGD� NXOODQÕOPDGÕ�� &LGGL� YH�
NULWLN� KDVWDOÕ÷Õ� ROPD\DQ� YH� &29,'���� WDQÕVÕQGDQ� VRQUD�
JHOLúHQ�ELODWHUDO�D\DN�ELOHNOHULQGHNL�DUWULW�JHOLúHQ�ELU�KDVWDGD�
KLSRNVHPL� ROPDPDVÕQD� UD÷PHQ� G�ú�N� GR]� GHNVDPHWD]RQ�
NXOODQÕOGÕ�� +DVWDODUÕQ� ��� �����¶ÕQD� DQWLEL\RWLN� WHGDYLVL�
EDúODQGÕ�YH�EDúODQDQ�DQWLEL\RWLNODULQ��oWH� LNLVLQGH�VROXQXP�
\ROX�NLQRORQODUÕ�WHUFLK�HGLOGL�
dDOÕúPD�V�UHVLQFH���������ROJXGD�PRUWDOLWH�JHOLúWL��0RUWDOLWH�
JHOLúHQ�ROJXODUÕQ�GHPRJUDILN��NOLQLN�YH�ODERUDWXYDU�GH÷HUOHUL�
7DEOR�,9¶GH�|]HWOHQGL�

<):<1̪5)�^M�;76=i
%X� oDOÕúPDGD� $ODQ\D� $ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�
$ODQ\D� (÷LWLP� YH�$UDúWÕUPD� +DVWDQHVLQGH� \DWÕUDUDN� WDNLS�
HWWL÷LPL]� NHVLQ� WDQÕ� DODQ� LON� ��� &29,'���� KDVWDVÕQÕQ�
|]HOOLNOHULQL� EHOLUOHPHN� DPDoODQGÕ�� � 2QDOWÕ� KDILI�RUWD�� ���
FLGGL�NULWLN�KDVWD�oDOÕúPD\D�GDKLO�HGLOGL��+DVWDODUÕQ�RUWDODPD�
\DúÕ� ��������\ÕO� ROXS����¶�� HUNHN� LGL��+7�YH� �'0�HQ� VÕN�
VDSWDQDQ�NRPRUELG�KDVWDOÕNODUGÕ�� �&LGGL�YH�NULWLN�KDVWDODUGD�
LOHUL� \Dú�� '0�� VROXQXP� VÕNÕQWÕVÕ�� GHULQ� OHQIRSHQL� ��������
G�GLPHU� \�NVHNOL÷L�� &�UHDNWLI� SURWHLQ� �&53�� QRUPDO� VÕQÕUÕQ�
!��� NDW� \�NVHNOL÷L�� SURNDOVLWRQLQ� \�NVHNOL÷L� �!����QJ�PO��
LVWDWLNVHO�RODUDN��S�������DQODPOÕ�EXOXQGX��0RUWDOLWH�JHOLúHQ�
EHú� ROJXQXQ� KHSVL� HUNHN�� ��� \Dú� �]HULQGH� ROXS� HQ� D]� ELU�
NRPRUELGHWHVL�YDUGÕ�

&29,'���� KDVWDOÕ÷Õ� DVHPSWRPDWLN� HQIHNVL\RQGDQ� KD\DWÕ�
WHKGLW�HGLFL�FLGGL�HQIHNVL\RQD�NDGDU�JHQLú�ELU�\HOSD]HGH�NHQG-
LQL� J|VWHUPHNWHGLU�� .RQDNoÕ� IDNW|UOHULQGHQ� LOHUL� \Dú�� HUNHN�
FLQVL\HW�� NRPRUELG� KDVWDOÕN� YDUOÕ÷Õ�� REH]LWH�� VLJDUD� LoLFLOL÷L��
FLGGL� KDVWDOÕN� JHOLúLPL� LoLQ� ULVN� IDNW|UOHULGLU� ��������
dDOÕúPDPÕ]GD� FLGGL� YH� NULWLN� KDVWDOÕ÷Õ� RODQODUÕQ� LOHUL� \DúWD�
ROGX÷X� YH� HUNHN�NDGÕQ� RUDQÕQÕQ� �� NDWWDQ� ID]OD� ROGX÷X�
J|U�OP�úW�U�� � +DVWDODUÕPÕ]GD� +7� YH� '0� HQ� VÕN� J|U�OHQ�
NRPRUELG�KDVWDOÕNODUGÕU��<DúOD�ELUOLNWH�LPP�Q�IRQNVL\RQODUGD�
G�]HQVL]OLN� YH\D� D]DOPD� J|U�OPHNWHGLU� ������ 6$56�
&R9��¶QLQ� K�FUH� LoHULVLQH� JLUPHVLQGH� � |QHPOL� RODQ�$&(���
UHVHSW|UOHULQLQ�YH�WUDQVPHPEUDQ�VHULQ�SURWHD]����703566���
VHYL\HVLQLQ� HUNHNOHUGH� \�NVHN� ROPDVÕ�� LPP�QRORMLN� \DQÕWÕQ�
GD�FLQVL\HWH�J|UH�GH÷LúLNOLN�J|VWHUPHVL��|UQH÷LQ�QLWULN�RNVLW�
\DQÕWÕQÕQ�D]�ROPDVÕ��|VWURMHQLQ�NRUX\XFX�HWNLVLQLQ�EXOXQPD-
PDVÕ� YH� FLQVL\HWOHU� DUDVÕ� GDYUDQÕúODUÕQ� IDUNOÕOÕN� J|VWHUPHVL��
|UQH÷LQ� VLJDUD� LoLFLOL÷L�� NRPRUELG� KDVWDOÕN� SUHYDODQVÕQÕQ�
\�NVHN�ROPDVÕ�&29,'����KDVWDOÕ÷ÕQÕQ�HUNHNOHUGH�GDKD�FLGGL�
VH\UHWPHVLQLQ� QHGHQL� RODELOHFH÷L� LOHUL� V�U�OPHNWHGLU� ������
9LU�VODUD�NDUúÕ�ROXúWXUXODQ� LPP�Q�\DQÕWWD� URO�R\QD\DQ�ED]Õ�
JHQOHU� GH� ;� NURPR]RPX� �]HULQGH� EXOXQPDNWDGÕU�� 'DKD�
|QFHNL� oDOÕúPDODUGD�&29,'���� VRQUDVÕQGD� RWR� DQWLNRUODUÕQ�

VÕNOÕNOD� ROXúWX÷X� J|VWHULOPLúWLU�� %X� RWRDQWLNRUODUÕQ� ED]ÕODUÕ�
LPP�Q� \DQÕWWD� |QHPOL� URO� R\QD\DQ� NRPSRQHQWOHUH� |UQH÷LQ�
LQWHUIHURQODUD�NDUúÕ�JHOLúLU��8OXVODUDUDVÕ�\DSÕODQ�ELU�oDOÕúPDGD�
&29,'���� KDVWDOÕ÷ÕQD� ED÷OÕ� KD\DWÕ� WHKGLW� HGLFL� SQ|PRQLVL�
RODQ� KDVWDODUÕQ����¶XQGD� LQWHUIHURQODUD� NDUúÕ� RWRDQWLNRUODU�
J|VWHULOPLú� YH� ROXúDQ� RWRDQWLNRUODUÕQ� ���¶�� HUNHNOHUGH�
VDSWDQPÕú�� %X� GD� HUNHNOHUGH� &29,'���� D÷ÕU� JHoLUPHVLQLQ�
EDúND� ELU� QHGHQL� RODELOLU� ������ dHúLWOL� oDOÕúPDODU� YH� PHWD�
DQDOL]OHU� GL\DEHWLN� KDVWDODUGD� FLGGL� &29,'���� ULVNLQLQ�
DQODPOÕ�RUDQGD�\�NVHN�ROGX÷X�YH�PRUWDOLWHQLQ�DUWWÕ÷Õ�J|VWHU-
LOPLúWLU� ������ �+LSHUJOLVHPL�$&(�� HNVSUHV\RQXQX� DUWÕUÕU� YH�
6$56�&R9���LOH�K�FUHOHULQ�LQYD]\RQXQX�NROD\ODúWÕUDQ�$&(��
QLQ�JOLNR]LODV\RQXQX�LQG�NOHU��dLQ�+DON�&XPKXUL\HWL�+XEHL�
H\DOHWLQGH� =KX� YH� DUN�� ����� oDOÕúPDVÕQGD� ��� KDVWDQHGH�
&29,'���� QHGHQL\OH� \DWÕUÕODQ� ����� KDVWDQÕQ� UHWURVSHNWLI�
RODUDN�LQFHOHQPLú��GL\DEHWLN�KDVWDODUÕQ�PRUWDOLWHVL������LNHQ�
GL\DEHWL� ROPD\DQ� KDVWDODUÕQ� PRUWDOLWHVL� ����� EXOXQPXúWXU��
dDOÕúPDODUÕQGD� D\UÕFD� N|W�� NRQWUROO�� GL\DEHWL� RODQODUÕQ�
PRUWDOLWHVLQL�GDKD�\�NVHN�EXOPXúODUGÕU��øVSDQ\D¶GD�6iQFKH]�
YH� DUN�� ����� WDUDIÕQGDQ� \DSÕODQ� EDúND� ELU� oDOÕúPDGD� DUGÕúÕN�
NULWLN� ROPD\DQ� ������ &29,'���� KDVWDQÕQ� �����¶QXQ�
GL\DEHWLN� ROGX÷X� YH� �����¶�QGH� KDVWDQHGH� PRUWDOLWH�
JHOLúWL÷LQL�ELOGLUPLúWLU��+DVWDQH\H�EDúYXUX�DQÕQGD�EDNÕODQ�NDQ�
JOXNR]�VHYL\HVLQH�J|UH�PRUWDOLWH�RUDQODUÕQÕ� VÕUDVÕ� LOH�������
������ PJ�GO��� ������ ��������� PJ��� ������ �!���� PJ�GO��
RODUDN� VDSWDPÕúODUGÕU�� +DVWDQHGH� \DWDQ� NULWLN� ROPD\DQ�
&29,'���� KDVWDODUGD� \DWÕú� VÕUDVÕQGDNL� KLSHUJOLVHPLQLQ�
GL\DEHW� |\N�V�QH� EDNÕOPDNVÕ]ÕQ� W�P� QHGHQOHUH� ED÷OÕ�
PRUWDOLWH� LoLQ� ED÷ÕPVÕ]� ELU� SUHGLNW|U� ROGX÷XQX� ELOGLUPLúOH-
UGLU��dDOÕúPDPÕ]D�EHQ]HU�úHNLOGH�*�QDO�YH�DUN�������oDOÕúPD-
ODUÕQGD�LOHUL�\Dú��HUNHN�FLQVL\HW�YH�'0�YDUOÕ÷Õ�\R÷XQ�EDNÕP�
�QLWHVLQH�\DWDQ�KDVWDODUGD�GDKD�\�NVHN�ROGX÷XQX�ELOGLUPLúOH-
UGLU�� (UVDQ� YH� DUN������ oDOÕúPDVÕQGD� GD� +7� YH� '0� HQ� VÕN�
VDSWDQDQ�NRPRUELG�KDVWDOÕNODUGÕU�
2OJXODUÕPÕ]ÕQ� ODERUDWXYDU� EXOJXODUÕQGD� VÕUDVÕ� LOH� ���¶ÕQGD�
'�GLPHU� \�NVHNOL÷L�� ���¶�QGH� OHQIRSHQL�� ���¶LQGH�
WURPERVLWRSHQL� VDSWDQGÕ�� &LGGL� YH� NULWLN� KDVWDOÕ÷Õ� RODQODUÕQ�
\DNODúÕN� �oWH� ELULQGH� \�NVHN� '�GLPHU� VHYL\HOHUL� �!�����
QJ�PO��YH�G|UWH�ELULQGH�GHULQ�OHQIRSHQL���������O��YDUGÕ��%X�
EXOJXODU� J�QFHO� OLWHUDW�U� LOH� X\XPOXGXU� ��������� øPP�Q�
VLVWHP� IRQNVL\RQODUÕQÕQ� V�UG�U�OPHVLQGH� OHQIRVLWOHU� YH� DOW�
JXUXSODUÕQÕQ� |QHPOL� URO�� YDUGÕU�� &29,'���� ROJXODUÕQGD�
ND\GD� GH÷HU� OHQIRSHQL� YH� Q|WURILO� VD\ÕODUÕQGD� DUWÕú� ROGX÷X�
J|VWHULOPLúWLU��1|WURILO� DUWÕúÕ� VLWRNLQ� IÕUWÕQDVÕ� LOH� LOLúNLOL� DNXW�
LQIODPDWXYDU� \DQÕWÕQÕ� J|VWHULUNHQ�� OHQIRSHQL� GDKD� oRN�
&29,'���¶XQ�HUNHQ�G|QHPLQGHNL�K�FUH�DUDFÕOÕNOÕ�LPP�QLW-
HQLQ�HWNLVLQL�J|VWHULU��&'��YH�&'��7�K�FUHOHULQGH��%�K�FUHO-
HULQGH� YH� GR÷DO� |OG�U�F�� K�FUHOHUGH� D]DOPD� OHQIRSHQL\L�
PH\GDQD�JHWLULU��%X�QHGHQOH�OHQIRSHQL�YH�\�NVHN�Q|WURILO�OHQ-
IRVLW�RUDQÕ�&29,'����LOLúNLOL�|O�POHUL�WDKPLQ�HWPHGH�L\L�ELU�
EHOLUWHoWLU�������dDOÕúPDODU��NRPSOHPDQ�DNWLYDV\RQX�YH�HQGR-
WHO�GLVIRQNVL\RQX�DUDVÕQGD�ELU�LOLúNL�ROGX÷XQX�G�ú�QG�UPHN-
WHGLU�� %X� GD� FLGGL� &29,'���� KDVWDODUÕQGD� J|U�QHQ�PLNUR-
YDVN�OHU� WURPER]� YH� oRNOX� RUJDQ� \HWPH]OL÷LQGH� |QHPOL� ELU�
URO� R\QDELOHFH÷LQL� J|VWHUPHNWHGLU�� &29,'���¶GD� HQGRWHO�
GLVIRQNVL\RQX�LOH�úLGGHWOHQHQ�\D\JÕQ�PLNURWURPER]�'�GLPHU�
DUWÕúÕQÕ�YH�WURPERVLWRSHQL\L�DoÕNOD\DELOLU�������

7�UNL\H� &XPKXUL\HWL� 6D÷OÕN� %DNDQOÕ÷Õ� +DON� 6D÷OÕ÷Õ� *HQHO�
0�G�UO�÷�Q�Q� &29,'���� �6$56�&R9��� øQIHNVL\RQX��
5HKEHULQGH�NDQ�OHQIRVLW�VD\ÕVÕ������ȝO��&53�!����[�1RUPDO�
GH÷HULQ��VW�VÕQÕUÕ��IHUULWLQ�!����QJ�PO��'�'LPHU�!�����QJ�PO�
N|W�� SURJQR]� NULWHUL� RODUDN� NDEXO� HGLOPHNWHGLU� ������ %L]LP�
oDOÕúPDPÕ]GD� FLGGL� YH� NULWLN� KDVWDODUGD� &53¶QLQ� QRUPDO�
GH÷HULQ� �VW� VÕQÕUÕQGDQ� ��� NDW� ID]OD� ROPDVÕ� YH� SURNDOVLWRQLQ�
\�NVHNOL÷L� LVWDWLNVHO� RODUDN� DQODPOÕ� EXOXQGX�� 3URNDOVLWRQLQ�
YLUDO�YH�EDNWHUL\HO�D\UÕPÕQÕ�\DSDELOHQ�L\L�ELU�EL\R�EHOLUWHoGLU��
dHúLWOL� oDOÕúPDODUGD�FLGGL�&29,'����KDVWDODUÕQGD�SURNDOVL-
WRQLQ� GH÷HUOHUL� \�NVHN� VDSWDQPÕúWÕU�� *XDQ� YH� DUN�� �����
oDOÕúPDVÕQGD� �����¶VLQGH�� +XDQJ� YH� DUN������ LVH�
�����¶VLQGH�SURNDOVLWRQLQ�GH÷HUL�\�NVHN��!�����VDSWDQPÕúWÕU���

&29,'���� ROJXODUÕQÕQ� UXWLQ� GR÷UXODPDVÕ� 57�3&5� JLEL� ELU�
Q�NOHLN�DVLW�DPSOLILNDV\RQ�WHVWOHUL�LOH�YLUXV�51$¶VÕQÕQ�|]J�O�
GL]LOHULQLQ�VDSWDQPDVÕ�WHPHOLQH�GD\DQPDNWDGÕU���������dDOÕú-
PD\D� DOÕQDQ� KDVWDODUÕPÕ]ÕQ� 57�3&5� VRQXFX� 6$56�&R9���
YLUDO�51$¶VÕ�SR]LWLI�ROXS�NHVLQ�WDQÕ�DOPÕú�KDVWDODUGÕU�7RUDNV�
%7¶GH�57�3&5� WHVWL� QHJDWLI�&29,'����KDVWDODUÕQGD�� HUNHQ�
G|QHPGH� GX\DUOÕ� ELU� WDQÕVDO� \DNODúÕPGÕU�� %XQXQOD� ELUOLNWH�
DNFL÷HU� JUDILVL� KHP� WDQÕGD� KHP� GH� WDNLSWH� NXOODQÕODELOHFHN�
XFX]� YH� XODúÕPÕ� NROD\� ELU� WHWNLN� ROPDVÕ� QHGHQL� LOH� KDVWD�
WDNLELQGH� GH÷HUOL� ROGX÷X� PXWODND� J|]|Q�QGH� WXWXOPDOÕGÕU���
$FLO�VHUYLVH�EDúYXUDQ�KDVWDODUÕPÕ]ÕQ�VDGHFH����¶QH�DNFL÷HU�
JUDILVL� oHNLOPLú� ROPDVÕ� �]HULQGH� G�ú�Q�OPHVL� JHUHNHQ� ELU�
GXUXPGXU�

2OJXODUÕPÕ]ÕQ� WHGDYLVLQGH� 7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� UHKEHUL�
|QHULOHUL�GR÷UXOWXVXQGD�DQWLYLUDO�RODUDN�IDYLSLUDYLU�YH�DQWLD-
JUHJDQ� WHGDYLOHUL� NXOODQGÕN�� )DYLSLUDYLU� -DSRQ\D¶GD� �����
\ÕOÕQGD�LQIOXHQ]D�YLU�V�QH�NDUúÕ�RQD\ODQPÕú�RUDO�ELU�DQWLYLUDO�
ROXS�6$56�&R9��¶\H� NDUúÕ� LQYLWUR� HWNLOL� ROGX÷X�J|VWHULOP-
LúWLU��6RQ�]DPDQODUGD�ED]Õ��ONHOHU�WHGDYL�NODYX]ODUÕQD�IDYLS-
LUDYLUL� GH� HNOHPLúWLU�� %XQXQOD� ELUOLNWH� IDYLSLUDYLULQ� NOLQLN�
NXOODQÕPÕ� LOH� LOJLOL� oDOÕúPDODU� KDOHQ� GHYDP� HWPHNWHGLU�
��������� 2VHOWHPDYLU�� ORSLQDYLU�ULWRQDYLU�� KLGURNVLNORULNLQ�
\DSÕODQ�oRN�VD\ÕGD�UDQGRPL]H�oDOÕúPDODU�VRQXFXQGD�SURILODN-
VL� YH� WHGDYLGH� ELU� VHoHQHN� ROPDNWDQ� oÕNPÕúWÕU� ����� 2OJX-
ODUÕPÕ]GD� GHNVDPHWD]RQ� RNVLMHQ� LKWL\DFÕ� RODQ� KLSRNVHPLN�
KDVWDODUGD� NXOODQÕOGÕ�� dDOÕúPDODUGD� HWNLQOL÷L� J|VWHULOPLú�
VWHURLG�RODQ�GHNVDPHWD]RQ���PJ�J�Q�GR]XQGD������J�Q�V�UH�
LOH� YHULOGL�� ,/��� UHVHSW|U� ERNHUOHULQL� PDNURIDM� DNWLYDV\RQ�
VHQGURPX� G�ú�QG�÷�P�]� �o� KDVWDGD� NXOODQGÕN�� %X�
ROJXODUÕPÕ]GD�<%h¶QH� JLGLú� YH� LQYD]LI� PHNDQLN� YHQWLODW|U�
LKWL\DFÕ� ROPDGÕ�� $QWLEL\RWLNOHU� KDVWDODUÕPÕ]ÕQ� \DNODúÕN�
\DUÕVÕQGD� NXOODQÕOPÕúWÕU�� &LGGL� YH� NULWLN� ROJXODUÕPÕ]ÕQ�
WHGDYLVLQGH� DPSLULN� EDúODQDQ� DQWLEL\RWLNOHU� DUGÕúÕN� EDNÕODQ�
LNL�SURNDOVLWRQLQ�GH÷HUL������DOWÕQGD�LVH�NHVLOPLúWLU��<DúOÕ�YH�
HúOLN� HGHQ� NRPRUELG� KDVWDOÕ÷Õ� RODQ�&29,'����KDVWDODUÕQGD�
PRUWDOLWH�DQODPOÕ�RUDQGD�\�NVHNWLU����������0RUWDO�VH\UHGHQ�
ROJXODUÕPÕ]ÕQ��o�����YH��]HUL�\DúWD�ROXS�DOWWD�\DWDQ�HQ�D]�ELU�
NRPRUELGHWHVL� RODQ� HUNHN� KDVWDODUGÕ�� 0RUWDOLWH� JHOLúHQ�
ROJXODUÕPÕ]GDQ� ELULQLQ� KDVWDQHGHQ� HUNHQ� WDEXUFX� HGLOGL÷L��
LNLVLQLQ� LVH� KDVWDQH\H� \DWÕúÕQÕQ� JHo� ROGX÷X� J|U�OP�úW�U��
'L÷HU� LNL� ROJXQXQ� ELULQGH� N|W�� PHWDEROLN� NRQWUROO�� '0�
GL÷HULQGH�KXPRUDO�LPP�Q�\HWPH]OLN�JLEL�FLGGL�LPP�Q�V�SUH-
V\RQ� \DUDWDQ� NRPRUELGLWHVL� YDUGÕ�� %X� ROJXODUÕPÕ]� D\UÕFD�

KLSRNVHPL�QHGHQL�LOH�VWHURLG�WHGDYLOHUL�DOGÕODU��+DVWDODUÕPÕ]-
GDNL� JLEL� VWHURLG� WHGDYLVL� GH� DODQ� LPP�QV�SUHVLI� ROJXODUGD�
PRUWDOLWHVL� \�NVHN� YH� WDQÕGD� ]RUOXNODUÕ� RODQ� LQYD]LI� IXQJDO�
HQIHNVL\RQODUD� \|QHOLN� �3QHXPRF\VWLV� MLURYHFLL� 3Q|PRQLVL��
YE��SURILODNWLN�WHGDYL�EDúODQPDVÕ�JHUHNOLOL÷L�WDUWÕúÕOPDOÕGÕU�
dDOÕúPDQÕQ� VÕQÕUOÕOÕNODUÕ� ROJX� VD\ÕVÕQÕQ� G�ú�N� ROPDVÕGÕU��
$ODQ\D�$ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�$ODQ\D� (÷LWLP� YH�
$UDúWÕUPD� +DVWDQHVLQH� \DWDQ� W�P� KDVWDODU� oDOÕúPD\D� GDKLO�
HGLOPHPLúWLU��%XQGD�GD�KDVWDQH�LoHULVLQGH�E|O�POHU�DUDVÕQGD�
ELOH� WDNLS� YH� WHGDYLGH� IDUNOÕOÕNODU� ROPDVÕ� |QHPOL� ELU� HWNHQ�
ROPXúWXU�� 'L÷HUL� LVH� UHWURVSHNWLI� oDOÕúPDQÕQ� JHWLUGL÷L�
GH]DYDQWDMODUGÕU�

;76=i
6RQXo� RODUDN�� �ONHPL]GH� &29,'���� KDNNÕQGD� \DSÕODQ�
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<RUXP���$�(���+�(���/LWHUDW�U�7DUDPDVÕ���$�(���+�(���<D]Õ\Õ�
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GHVWH÷LQH�LKWL\DFÕQ�ROPDPDVÕ�RUWD�GHUHFHGH�KDVWDOÕN��VROXQXP�
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ABSTRACT
2EMHFWLYH��&29,'����SDQGHPLF�FDXVHG�E\�6$56�&R9���KDV�
UHVXOWHG�LQ�VHULRXV�PRUELGLW\�DQG�PRUWDOLW\�DURXQG�WKH�ZRUOG��
,Q� WKLV� VWXG\�� &29,'���� SDWLHQWV� KRVSLWDOL]HG� LQ� $ODQ\D�
$ODDGGLQ�.H\NXEDW�8QLYHUVLW\�$ODQ\D�7UDLQLQJ�DQG�5HVHDUFK�
+RVSLWDO��ZHUH�H[DPLQHG�

Methods:
$� UHWURVSHFWLYH� DQDO\VLV� ZDV� SHUIRUPHG� IRU� &29,'����
SDWLHQWV� KRVSLWDOL]HG� EHWZHHQ�0DUFK� ����� DQG�0D\� ������
7KH� GHILQLWLYH� GLDJQRVLV� ZDV� PDGH� E\� WKH� GHWHFWLRQ� RI�
6$56�&R9��� QXFOHLF� DFLG� E\� 57�3&5�� 7KH� GHJUHH� RI� WKH�
LOOQHVV�ZDV�FODVVLILHG�DV�PLOG��PRGHUDWH��VHYHUH�DQG�FULWLFDO��
7KH� GHPRJUDSKLF�� FOLQLFDO� DQG� ODERUDWRU\� YDOXHV� ZHUH�
REWDLQHG�WKURXJK�WKH�PHGLFDO�UHFRUGV��

Results: 
6L[WHHQ� PLOG�PRGHUDWH� DQG� ��� VHYHUH�FULWLFDOO\� LOO� SDWLHQWV�
ZHUH�LQFOXGHG��7KH�PHDQ�DJH�ZDV���������\HDUV������EHLQJ�
PDOHV�� +\SHUWHQVLRQ� ������ DQG� 'LDEHWHV� PHOOLWXV� �'0��
������ZHUH�WKH�PRVW�FRPPRQ�FRPRUELGLWLHV��%HLQJ�HOGHUO\��
'0�� G\VSQHD�� SURIRXQG� O\PSKRSHQLD�� HOHYDWHG� G�GLPHU�
OHYHO�� &53� EHLQJ� ��� WLPHV� KLJKHU� WKDQ� WKH� XSSHU� OLPLW� RI�
QRUPDO�� DQG� KLJK� SURFDOFLWRQLQ� OHYHOV� ZHUH� VWDWLVWLFDOO\�
VLJQLILFDQW� �S������� LQ� VHYHUH� DQG� FULWLFDOO\� LOO� SDWLHQWV��
1LQHW\� WZR� SHUFHQW� UHFHLYHG� IDYLSUDYLU�� (LJKWHHQ� UHFHLYHG�
GH[DPHWKDVRQH����PJ�GD\�������GD\V�����UHFHLYHG�,/���UHFHS-
WRU� EORFNHUV�� DQG��� UHFHLYHG� LPPXQH�SODVPD� WUHDWPHQW��$OO�
SDWLHQWV� UHFHLYHG� ORZ�PROHFXODU�ZHLJKW� KHSDULQ� LQ� SURSK\-
ODFWLF� RU� WKHUDSHXWLF� GRVHV� H[FHSW�PLOG� FDVHV�� )LYH� SDWLHQWV�
WKDW�KDG�GHYHORSHG�PRUWDOLW\�ZHUH�PDOH�JHQGHU��HOGHUO\�DQG�
KDG�DW�OHDVW�RQH�FRPRUELGLW\�

Conclusion: 
6HYHUH� DQG� FULWLFDOO\� LOO� SDWLHQWV� ZHUH� VLJQLILFDQWO\� PRUH�
OLNHO\�WR�KDYH�ROG�DJH��'0��HOHYDWHG�G�GLPHU�OHYHO��SURIRXQG�
O\PSKRSHQLD��&53�EHLQJ����WLPHV�PRUH�WKDQ�WKH�XSSHU�OLPLWV�
RI�QRUPDO��DQG�KLJK�OHYHOV�RI�SURFDOFLWRQLQ��3URFDOFLWRQLQ�LV�
DQ� LPSRUWDQW�ELRPDUNHU� WR�JXLGH� WKH�QHHG� IRU�DQWLPLFURELDO�
FKHPRWKHUDS\�LQ�&29,'����SDWLHQWV�
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&29,'����VDOJÕQÕQGD�IDWDOLWH�KÕ]Õ�������RODUDN�GH÷LúPHNWH-
GLU�����$UDOÕN������ LWLEDUL� LOH�G�Q\DGD�\DNODúÕN�����PLO\RQ�
YDND�ELOGLULOPLú�YH�\DúDPÕQÕQ�\LWLUHQ�KDVWD�VD\ÕVÕ���PLO\RQX�
DúPÕúWÕU�� hONHPL]GHNL� YDND� VD\ÕVÕ� LVH� �� PLO\RQX� DúPÕú� YH��
\DúDPÕQÕ�\LWLUHQ�������RODUDN�ELOGLULOPLúWLU������$÷ÕU�KDVWDOÕ÷Õ�
RODQ�YH�|OHQ�NLúLOHULQ�E�\�N�NÕVPÕ����YH��]HUL�\DúWD�RODQODU��
KLSHUWDQVL\RQ��+7���GLDEHWHV�PHOOLWXV� �'0��JLEL�DOWWD�\DWDQ�
NURQLN� KDVWDOÕNODUÕ� RODQ� NLúLOHUGHQ� ROXúPDNWDGÕU�� *HQo�
VD÷OÕNOÕ� HULúNLQOHUGH� KDVWDOÕN� QLVSHWHQ� KDILI� VH\UHWPHNWHGLU��
�����\ÕOÕQD���øQJLOWHUH¶GH�VDSWDQDQ�EXODúWÕUÕFÕOÕ÷ÕQÕQ�����GDQ�
ID]OD� DUWWÕ÷Õ� J|VWHULOHQ� 6$56� &R9��¶QLQ� \HQL� PXWDV\RQX�
%������� ����<�9��� LOH� JLULOGL� YH� %������� ����<�9��� YH� 3��
����<�9��� YDU\DQWODUÕ� WDNLS� HWWL�� � %X� YDU\DQWODUÕ� GD� GDKD�
EXODúÕFÕ� YH� DúÕODU� YH\D� JHoLULOPLú� HQIHNVL\RQ� LOH� ROXúDQ�
DQWLNRUODUGDQ�GDKD�D]�HWNLOHQHQ�RPLNURQ�YDU\DQWÕ�L]OHGL�������
hONHPL]GHQ�&29,'����YH\D�6$56�&R9���KDNNÕQGD�\D\ÕQ-
ODQPÕú�ELOLPVHO�PDNDOH� VD\ÕVÕ�ROGXNFD�D]GÕU��%X�oDOÕúPDGD��
$ODQ\D�$ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�$ODQ\D� (÷LWLP� YH�
$UDúWÕUPD�+DVWDQHVLQGH� \DWÕUDUDN� WDNLS� HWWL÷LPL]� NHVLQ� WDQÕ�
DODQ� LON� ��� &29,'���� KDVWDVÕQÕQ� |]HOOLNOHULQL� EHOLUOHPHN�
DPDoODQGÕ���

GEREÇ ve YÖNTEM
%X� oDOÕúPD� $ODQ\D� $ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL� 7ÕS�
)DN�OWHVL� .OLQLN� $UDúWÕUPDODU� (WLN� .XUXO� WDUDIÕQGDQ�
������������WDULKLQGH�������VD\Õ��L]LQ�DOÕQPÕú��$UDúWÕUPD�YH�
<D\ÕQ�(WL÷L� LONHOHULQH�YH�+HOVLQNL�NULWHUOHULQH�X\JXQ�RODUDN�
\�U�W�OP�úW�U�
$ODQ\D�$ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�$ODQ\D� (÷LWLP� YH�
$UDúWÕUPD� +DVWDQHVL¶QGH� &29,'���� KDVWDODUÕQÕQ� WDNLS�
HGLOGL÷L�VHUYLVOHU�NXUXOGX��(QIHNVL\RQ�+DVWDOÕNODUÕ�YH�.OLQLN�
0LNUREL\RORML��*|÷�V�+DVWDOÕNODUÕ��*HQHO�'DKLOL\H��1|URORML��
.DUGL\RORML��.DOS�YH�'DPDU�&HUUDKLVL�$QDELOLP�'DOÕ�8]PDQ�
'RNWRUODUÕ� &29,'���� KDVWDODUÕQÕ� \DWÕUDUDN� WDNLS� HWPHNOH�
J|UHYOHQGLULOGL��'L÷HU�X]PDQOÕN�DODQODUÕ�YH�SUDWLV\HQ�KHNLP-
OHU�ROXúWXUXODQ�&29,'����SROLNOLQLNOHULQGH�KDVWD�EDNPDNOD�
J|UHYOHQGLULOGL��(QIHNVL\RQ�+DVWDOÕNODUÕ�YH�.OLQLN�0LNUREL\-
RORML�� *HQHO� 'DKLOL\H� YH� *|÷�V� +DVWDOÕNODUÕ� 8]PDQÕQGDQ�
ROXúDQ�&29,'����'DQÕúPD�.XUXOX�FLGGL�YDNDODUD�GDQÕúPDQ-
OÕN�KL]PHWL�YHUGL��%X�oDOÕúPDGD�PDNDOHQLQ�\D]DUODUÕ�WDUDIÕQ-
GDQ�&29,'����VHUYLVLQGH�YH�\R÷XQ�EDNÕP��QLWHVLQGH�WDNLS�
HGLOHQ�NHVLQ�WDQÕ�DOPÕú�DUGÕúÕN����HULúNLQ�&29,'����ROJXVX�
oDOÕúPD\D�GDKLO�HGLOGL��+DVWDODUÕQ�GHPRJUDILN��NOLQLN��UDG\R-
ORMLN�YH� ODERUDWXYDU�|]HOOLNOHUL�KDVWD�GRV\DODUÕQGDQ��KDVWDQH�
ELOJL� \|QHWLP� VLVWHPLQGHQ� DOÕQGÕ� YH� KD]ÕUODQDQ� IRUPODUD�
LúOHQGL��+DVWDOÕ÷ÕQ�úLGGHWL�GDKD�|QFHNL�WDQÕPODPDODUD�X\JXQ�
RODUDN� KDILI�� RUWD�� FLGGL� YH� NULWLN� RODUDN� VÕQÕIODQGÕUÕOGÕ��
+DVWDOÕ÷ÕQ� VÕQÕIODQGÕUÕOPDVÕQGD� VROXQXP� VÕNÕQWÕVÕ� YH\D�

Tablo III: +DVWDODUÕQ�%DúYXUX�6ÕUDVÕQGDNL�/DERUDWXYDU�3DUDPHWUHOHUL�

Tablo IV: +D\DWÕQÕQ�.D\EHGHQ�%Hú�+DVWDQÕQ�'HPRJUDILN��.OLQLN�
YH�/DERUDWXYDU�g]HOOLNOHUL�

øOHUL� \DúWD� RODQ� ���� \Dú� YH� �]HUL�� ��� KDVWDQÕQ� ��
VÕQGD�
FLGGL�NULWLN�YH�ELULQGH�LVH�KDILI�RUWD�KDVWDOÕN�VDSWDQGÕ��&LQVL-
\HWH�J|UH�EDNÕOGÕ÷ÕQGD�HUNHN�FLQVL\HWL�RODQ�KDVWDODUÕQ�G|UWWH�
�o�QGH� FLGGL�NULWLN� KDVWDOÕN� VDSWDQGÕ�� &LGGL�NULWLN� KDVWDOÕ÷Õ�
RODQODUGD� HQ� VÕN� VDSWDQDQ� NRPRUELG� KDVWDOÕNODU�'0�YH�+7�
EXOXQPXúWXU��%DúYXUGXUXFX�VHPSWRPODUÕ�LoHULVLQGH�VROXQXP�

VÕNÕQWÕVÕQÕ�FLGGL�NULWLN�KDVWDODUGD�LVWDWLNVHO�RODUDN�DQODPOÕ�LGL�
�S��������&LGGL�YH�NULWLN�KDVWDOÕ÷Õ�RODQODUGD�\�NVHN�'�GLPHU�
VHYL\HOHUL� �!����� QJ�PO��� GHULQ� OHQIRSHQL� ������ �PO���&53�
QRUPDO�GH÷HU��VW�VÕQÕUÕQÕQ����NDW�\�NVHNOL÷L�LVWDWLNVHO�RODUDN�
DQODPOÕ�EXOXQGX�
)DYLSLUDYLU����������KDVWDQÕQ�WHGDYLVLQGH�NXOODQÕOGÕ��+DVWD-
ODUÕQ��� �����¶X�KLGURNVLNORULNLQL�\DWPDGDQ�|QFH�NXOODQGÕ÷Õ�
VDSWDQGÕ� YH� KDVWDQH\H� \DWÕúODUÕQGD� NHVLOGL�� +DVWDODUÕQ� ���
�����¶ÕQGD�GHNVDPHWD]RQ����PJ�J�Q������J�Q���������¶ÕQGD�
,/���UHVHSW|U�EORNHUL�YH�������¶�QGH�LPP�Q�SOD]PD�WHGDYLVL�
YHULOGL�� 3XOVH� VWHURLG� KLoELU� KDVWDGD� NXOODQÕOPDGÕ�� &LGGL� YH�
NULWLN� KDVWDOÕ÷Õ� ROPD\DQ� YH� &29,'���� WDQÕVÕQGDQ� VRQUD�
JHOLúHQ�ELODWHUDO�D\DN�ELOHNOHULQGHNL�DUWULW�JHOLúHQ�ELU�KDVWDGD�
KLSRNVHPL� ROPDPDVÕQD� UD÷PHQ� G�ú�N� GR]� GHNVDPHWD]RQ�
NXOODQÕOGÕ�� +DVWDODUÕQ� ��� �����¶ÕQD� DQWLEL\RWLN� WHGDYLVL�
EDúODQGÕ�YH�EDúODQDQ�DQWLEL\RWLNODULQ��oWH� LNLVLQGH�VROXQXP�
\ROX�NLQRORQODUÕ�WHUFLK�HGLOGL�
dDOÕúPD�V�UHVLQFH���������ROJXGD�PRUWDOLWH�JHOLúWL��0RUWDOLWH�
JHOLúHQ�ROJXODUÕQ�GHPRJUDILN��NOLQLN�YH�ODERUDWXYDU�GH÷HUOHUL�
7DEOR�,9¶GH�|]HWOHQGL�

<):<1̪5)�^M�;76=i
%X� oDOÕúPDGD� $ODQ\D� $ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�
$ODQ\D� (÷LWLP� YH�$UDúWÕUPD� +DVWDQHVLQGH� \DWÕUDUDN� WDNLS�
HWWL÷LPL]� NHVLQ� WDQÕ� DODQ� LON� ��� &29,'���� KDVWDVÕQÕQ�
|]HOOLNOHULQL� EHOLUOHPHN� DPDoODQGÕ�� � 2QDOWÕ� KDILI�RUWD�� ���
FLGGL�NULWLN�KDVWD�oDOÕúPD\D�GDKLO�HGLOGL��+DVWDODUÕQ�RUWDODPD�
\DúÕ� ��������\ÕO� ROXS����¶�� HUNHN� LGL��+7�YH� �'0�HQ� VÕN�
VDSWDQDQ�NRPRUELG�KDVWDOÕNODUGÕ�� �&LGGL�YH�NULWLN�KDVWDODUGD�
LOHUL� \Dú�� '0�� VROXQXP� VÕNÕQWÕVÕ�� GHULQ� OHQIRSHQL� ��������
G�GLPHU� \�NVHNOL÷L�� &�UHDNWLI� SURWHLQ� �&53�� QRUPDO� VÕQÕUÕQ�
!��� NDW� \�NVHNOL÷L�� SURNDOVLWRQLQ� \�NVHNOL÷L� �!����QJ�PO��
LVWDWLNVHO�RODUDN��S�������DQODPOÕ�EXOXQGX��0RUWDOLWH�JHOLúHQ�
EHú� ROJXQXQ� KHSVL� HUNHN�� ��� \Dú� �]HULQGH� ROXS� HQ� D]� ELU�
NRPRUELGHWHVL�YDUGÕ�

&29,'���� KDVWDOÕ÷Õ� DVHPSWRPDWLN� HQIHNVL\RQGDQ� KD\DWÕ�
WHKGLW�HGLFL�FLGGL�HQIHNVL\RQD�NDGDU�JHQLú�ELU�\HOSD]HGH�NHQG-
LQL� J|VWHUPHNWHGLU�� .RQDNoÕ� IDNW|UOHULQGHQ� LOHUL� \Dú�� HUNHN�
FLQVL\HW�� NRPRUELG� KDVWDOÕN� YDUOÕ÷Õ�� REH]LWH�� VLJDUD� LoLFLOL÷L��
FLGGL� KDVWDOÕN� JHOLúLPL� LoLQ� ULVN� IDNW|UOHULGLU� ��������
dDOÕúPDPÕ]GD� FLGGL� YH� NULWLN� KDVWDOÕ÷Õ� RODQODUÕQ� LOHUL� \DúWD�
ROGX÷X� YH� HUNHN�NDGÕQ� RUDQÕQÕQ� �� NDWWDQ� ID]OD� ROGX÷X�
J|U�OP�úW�U�� � +DVWDODUÕPÕ]GD� +7� YH� '0� HQ� VÕN� J|U�OHQ�
NRPRUELG�KDVWDOÕNODUGÕU��<DúOD�ELUOLNWH�LPP�Q�IRQNVL\RQODUGD�
G�]HQVL]OLN� YH\D� D]DOPD� J|U�OPHNWHGLU� ������ 6$56�
&R9��¶QLQ� K�FUH� LoHULVLQH� JLUPHVLQGH� � |QHPOL� RODQ�$&(���
UHVHSW|UOHULQLQ�YH�WUDQVPHPEUDQ�VHULQ�SURWHD]����703566���
VHYL\HVLQLQ� HUNHNOHUGH� \�NVHN� ROPDVÕ�� LPP�QRORMLN� \DQÕWÕQ�
GD�FLQVL\HWH�J|UH�GH÷LúLNOLN�J|VWHUPHVL��|UQH÷LQ�QLWULN�RNVLW�
\DQÕWÕQÕQ�D]�ROPDVÕ��|VWURMHQLQ�NRUX\XFX�HWNLVLQLQ�EXOXQPD-
PDVÕ� YH� FLQVL\HWOHU� DUDVÕ� GDYUDQÕúODUÕQ� IDUNOÕOÕN� J|VWHUPHVL��
|UQH÷LQ� VLJDUD� LoLFLOL÷L�� NRPRUELG� KDVWDOÕN� SUHYDODQVÕQÕQ�
\�NVHN�ROPDVÕ�&29,'����KDVWDOÕ÷ÕQÕQ�HUNHNOHUGH�GDKD�FLGGL�
VH\UHWPHVLQLQ� QHGHQL� RODELOHFH÷L� LOHUL� V�U�OPHNWHGLU� ������
9LU�VODUD�NDUúÕ�ROXúWXUXODQ� LPP�Q�\DQÕWWD� URO�R\QD\DQ�ED]Õ�
JHQOHU� GH� ;� NURPR]RPX� �]HULQGH� EXOXQPDNWDGÕU�� 'DKD�
|QFHNL� oDOÕúPDODUGD�&29,'���� VRQUDVÕQGD� RWR� DQWLNRUODUÕQ�

VÕNOÕNOD� ROXúWX÷X� J|VWHULOPLúWLU�� %X� RWRDQWLNRUODUÕQ� ED]ÕODUÕ�
LPP�Q� \DQÕWWD� |QHPOL� URO� R\QD\DQ� NRPSRQHQWOHUH� |UQH÷LQ�
LQWHUIHURQODUD�NDUúÕ�JHOLúLU��8OXVODUDUDVÕ�\DSÕODQ�ELU�oDOÕúPDGD�
&29,'���� KDVWDOÕ÷ÕQD� ED÷OÕ� KD\DWÕ� WHKGLW� HGLFL� SQ|PRQLVL�
RODQ� KDVWDODUÕQ����¶XQGD� LQWHUIHURQODUD� NDUúÕ� RWRDQWLNRUODU�
J|VWHULOPLú� YH� ROXúDQ� RWRDQWLNRUODUÕQ� ���¶�� HUNHNOHUGH�
VDSWDQPÕú�� %X� GD� HUNHNOHUGH� &29,'���� D÷ÕU� JHoLUPHVLQLQ�
EDúND� ELU� QHGHQL� RODELOLU� ������ dHúLWOL� oDOÕúPDODU� YH� PHWD�
DQDOL]OHU� GL\DEHWLN� KDVWDODUGD� FLGGL� &29,'���� ULVNLQLQ�
DQODPOÕ�RUDQGD�\�NVHN�ROGX÷X�YH�PRUWDOLWHQLQ�DUWWÕ÷Õ�J|VWHU-
LOPLúWLU� ������ �+LSHUJOLVHPL�$&(�� HNVSUHV\RQXQX� DUWÕUÕU� YH�
6$56�&R9���LOH�K�FUHOHULQ�LQYD]\RQXQX�NROD\ODúWÕUDQ�$&(��
QLQ�JOLNR]LODV\RQXQX�LQG�NOHU��dLQ�+DON�&XPKXUL\HWL�+XEHL�
H\DOHWLQGH� =KX� YH� DUN�� ����� oDOÕúPDVÕQGD� ��� KDVWDQHGH�
&29,'���� QHGHQL\OH� \DWÕUÕODQ� ����� KDVWDQÕQ� UHWURVSHNWLI�
RODUDN�LQFHOHQPLú��GL\DEHWLN�KDVWDODUÕQ�PRUWDOLWHVL������LNHQ�
GL\DEHWL� ROPD\DQ� KDVWDODUÕQ� PRUWDOLWHVL� ����� EXOXQPXúWXU��
dDOÕúPDODUÕQGD� D\UÕFD� N|W�� NRQWUROO�� GL\DEHWL� RODQODUÕQ�
PRUWDOLWHVLQL�GDKD�\�NVHN�EXOPXúODUGÕU��øVSDQ\D¶GD�6iQFKH]�
YH� DUN�� ����� WDUDIÕQGDQ� \DSÕODQ� EDúND� ELU� oDOÕúPDGD� DUGÕúÕN�
NULWLN� ROPD\DQ� ������ &29,'���� KDVWDQÕQ� �����¶QXQ�
GL\DEHWLN� ROGX÷X� YH� �����¶�QGH� KDVWDQHGH� PRUWDOLWH�
JHOLúWL÷LQL�ELOGLUPLúWLU��+DVWDQH\H�EDúYXUX�DQÕQGD�EDNÕODQ�NDQ�
JOXNR]�VHYL\HVLQH�J|UH�PRUWDOLWH�RUDQODUÕQÕ� VÕUDVÕ� LOH�������
������ PJ�GO��� ������ ��������� PJ��� ������ �!���� PJ�GO��
RODUDN� VDSWDPÕúODUGÕU�� +DVWDQHGH� \DWDQ� NULWLN� ROPD\DQ�
&29,'���� KDVWDODUGD� \DWÕú� VÕUDVÕQGDNL� KLSHUJOLVHPLQLQ�
GL\DEHW� |\N�V�QH� EDNÕOPDNVÕ]ÕQ� W�P� QHGHQOHUH� ED÷OÕ�
PRUWDOLWH� LoLQ� ED÷ÕPVÕ]� ELU� SUHGLNW|U� ROGX÷XQX� ELOGLUPLúOH-
UGLU��dDOÕúPDPÕ]D�EHQ]HU�úHNLOGH�*�QDO�YH�DUN�������oDOÕúPD-
ODUÕQGD�LOHUL�\Dú��HUNHN�FLQVL\HW�YH�'0�YDUOÕ÷Õ�\R÷XQ�EDNÕP�
�QLWHVLQH�\DWDQ�KDVWDODUGD�GDKD�\�NVHN�ROGX÷XQX�ELOGLUPLúOH-
UGLU�� (UVDQ� YH� DUN������ oDOÕúPDVÕQGD� GD� +7� YH� '0� HQ� VÕN�
VDSWDQDQ�NRPRUELG�KDVWDOÕNODUGÕU�
2OJXODUÕPÕ]ÕQ� ODERUDWXYDU� EXOJXODUÕQGD� VÕUDVÕ� LOH� ���¶ÕQGD�
'�GLPHU� \�NVHNOL÷L�� ���¶�QGH� OHQIRSHQL�� ���¶LQGH�
WURPERVLWRSHQL� VDSWDQGÕ�� &LGGL� YH� NULWLN� KDVWDOÕ÷Õ� RODQODUÕQ�
\DNODúÕN� �oWH� ELULQGH� \�NVHN� '�GLPHU� VHYL\HOHUL� �!�����
QJ�PO��YH�G|UWH�ELULQGH�GHULQ�OHQIRSHQL���������O��YDUGÕ��%X�
EXOJXODU� J�QFHO� OLWHUDW�U� LOH� X\XPOXGXU� ��������� øPP�Q�
VLVWHP� IRQNVL\RQODUÕQÕQ� V�UG�U�OPHVLQGH� OHQIRVLWOHU� YH� DOW�
JXUXSODUÕQÕQ� |QHPOL� URO�� YDUGÕU�� &29,'���� ROJXODUÕQGD�
ND\GD� GH÷HU� OHQIRSHQL� YH� Q|WURILO� VD\ÕODUÕQGD� DUWÕú� ROGX÷X�
J|VWHULOPLúWLU��1|WURILO� DUWÕúÕ� VLWRNLQ� IÕUWÕQDVÕ� LOH� LOLúNLOL� DNXW�
LQIODPDWXYDU� \DQÕWÕQÕ� J|VWHULUNHQ�� OHQIRSHQL� GDKD� oRN�
&29,'���¶XQ�HUNHQ�G|QHPLQGHNL�K�FUH�DUDFÕOÕNOÕ�LPP�QLW-
HQLQ�HWNLVLQL�J|VWHULU��&'��YH�&'��7�K�FUHOHULQGH��%�K�FUHO-
HULQGH� YH� GR÷DO� |OG�U�F�� K�FUHOHUGH� D]DOPD� OHQIRSHQL\L�
PH\GDQD�JHWLULU��%X�QHGHQOH�OHQIRSHQL�YH�\�NVHN�Q|WURILO�OHQ-
IRVLW�RUDQÕ�&29,'����LOLúNLOL�|O�POHUL�WDKPLQ�HWPHGH�L\L�ELU�
EHOLUWHoWLU�������dDOÕúPDODU��NRPSOHPDQ�DNWLYDV\RQX�YH�HQGR-
WHO�GLVIRQNVL\RQX�DUDVÕQGD�ELU�LOLúNL�ROGX÷XQX�G�ú�QG�UPHN-
WHGLU�� %X� GD� FLGGL� &29,'���� KDVWDODUÕQGD� J|U�QHQ�PLNUR-
YDVN�OHU� WURPER]� YH� oRNOX� RUJDQ� \HWPH]OL÷LQGH� |QHPOL� ELU�
URO� R\QDELOHFH÷LQL� J|VWHUPHNWHGLU�� &29,'���¶GD� HQGRWHO�
GLVIRQNVL\RQX�LOH�úLGGHWOHQHQ�\D\JÕQ�PLNURWURPER]�'�GLPHU�
DUWÕúÕQÕ�YH�WURPERVLWRSHQL\L�DoÕNOD\DELOLU�������

7�UNL\H� &XPKXUL\HWL� 6D÷OÕN� %DNDQOÕ÷Õ� +DON� 6D÷OÕ÷Õ� *HQHO�
0�G�UO�÷�Q�Q� &29,'���� �6$56�&R9��� øQIHNVL\RQX��
5HKEHULQGH�NDQ�OHQIRVLW�VD\ÕVÕ������ȝO��&53�!����[�1RUPDO�
GH÷HULQ��VW�VÕQÕUÕ��IHUULWLQ�!����QJ�PO��'�'LPHU�!�����QJ�PO�
N|W�� SURJQR]� NULWHUL� RODUDN� NDEXO� HGLOPHNWHGLU� ������ %L]LP�
oDOÕúPDPÕ]GD� FLGGL� YH� NULWLN� KDVWDODUGD� &53¶QLQ� QRUPDO�
GH÷HULQ� �VW� VÕQÕUÕQGDQ� ��� NDW� ID]OD� ROPDVÕ� YH� SURNDOVLWRQLQ�
\�NVHNOL÷L� LVWDWLNVHO� RODUDN� DQODPOÕ� EXOXQGX�� 3URNDOVLWRQLQ�
YLUDO�YH�EDNWHUL\HO�D\UÕPÕQÕ�\DSDELOHQ�L\L�ELU�EL\R�EHOLUWHoGLU��
dHúLWOL� oDOÕúPDODUGD�FLGGL�&29,'����KDVWDODUÕQGD�SURNDOVL-
WRQLQ� GH÷HUOHUL� \�NVHN� VDSWDQPÕúWÕU�� *XDQ� YH� DUN�� �����
oDOÕúPDVÕQGD� �����¶VLQGH�� +XDQJ� YH� DUN������ LVH�
�����¶VLQGH�SURNDOVLWRQLQ�GH÷HUL�\�NVHN��!�����VDSWDQPÕúWÕU���

&29,'���� ROJXODUÕQÕQ� UXWLQ� GR÷UXODPDVÕ� 57�3&5� JLEL� ELU�
Q�NOHLN�DVLW�DPSOLILNDV\RQ�WHVWOHUL�LOH�YLUXV�51$¶VÕQÕQ�|]J�O�
GL]LOHULQLQ�VDSWDQPDVÕ�WHPHOLQH�GD\DQPDNWDGÕU���������dDOÕú-
PD\D� DOÕQDQ� KDVWDODUÕPÕ]ÕQ� 57�3&5� VRQXFX� 6$56�&R9���
YLUDO�51$¶VÕ�SR]LWLI�ROXS�NHVLQ�WDQÕ�DOPÕú�KDVWDODUGÕU�7RUDNV�
%7¶GH�57�3&5� WHVWL� QHJDWLI�&29,'����KDVWDODUÕQGD�� HUNHQ�
G|QHPGH� GX\DUOÕ� ELU� WDQÕVDO� \DNODúÕPGÕU�� %XQXQOD� ELUOLNWH�
DNFL÷HU� JUDILVL� KHP� WDQÕGD� KHP� GH� WDNLSWH� NXOODQÕODELOHFHN�
XFX]� YH� XODúÕPÕ� NROD\� ELU� WHWNLN� ROPDVÕ� QHGHQL� LOH� KDVWD�
WDNLELQGH� GH÷HUOL� ROGX÷X� PXWODND� J|]|Q�QGH� WXWXOPDOÕGÕU���
$FLO�VHUYLVH�EDúYXUDQ�KDVWDODUÕPÕ]ÕQ�VDGHFH����¶QH�DNFL÷HU�
JUDILVL� oHNLOPLú� ROPDVÕ� �]HULQGH� G�ú�Q�OPHVL� JHUHNHQ� ELU�
GXUXPGXU�

2OJXODUÕPÕ]ÕQ� WHGDYLVLQGH� 7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� UHKEHUL�
|QHULOHUL�GR÷UXOWXVXQGD�DQWLYLUDO�RODUDN�IDYLSLUDYLU�YH�DQWLD-
JUHJDQ� WHGDYLOHUL� NXOODQGÕN�� )DYLSLUDYLU� -DSRQ\D¶GD� �����
\ÕOÕQGD�LQIOXHQ]D�YLU�V�QH�NDUúÕ�RQD\ODQPÕú�RUDO�ELU�DQWLYLUDO�
ROXS�6$56�&R9��¶\H� NDUúÕ� LQYLWUR� HWNLOL� ROGX÷X�J|VWHULOP-
LúWLU��6RQ�]DPDQODUGD�ED]Õ��ONHOHU�WHGDYL�NODYX]ODUÕQD�IDYLS-
LUDYLUL� GH� HNOHPLúWLU�� %XQXQOD� ELUOLNWH� IDYLSLUDYLULQ� NOLQLN�
NXOODQÕPÕ� LOH� LOJLOL� oDOÕúPDODU� KDOHQ� GHYDP� HWPHNWHGLU�
��������� 2VHOWHPDYLU�� ORSLQDYLU�ULWRQDYLU�� KLGURNVLNORULNLQ�
\DSÕODQ�oRN�VD\ÕGD�UDQGRPL]H�oDOÕúPDODU�VRQXFXQGD�SURILODN-
VL� YH� WHGDYLGH� ELU� VHoHQHN� ROPDNWDQ� oÕNPÕúWÕU� ����� 2OJX-
ODUÕPÕ]GD� GHNVDPHWD]RQ� RNVLMHQ� LKWL\DFÕ� RODQ� KLSRNVHPLN�
KDVWDODUGD� NXOODQÕOGÕ�� dDOÕúPDODUGD� HWNLQOL÷L� J|VWHULOPLú�
VWHURLG�RODQ�GHNVDPHWD]RQ���PJ�J�Q�GR]XQGD������J�Q�V�UH�
LOH� YHULOGL�� ,/��� UHVHSW|U� ERNHUOHULQL� PDNURIDM� DNWLYDV\RQ�
VHQGURPX� G�ú�QG�÷�P�]� �o� KDVWDGD� NXOODQGÕN�� %X�
ROJXODUÕPÕ]GD�<%h¶QH� JLGLú� YH� LQYD]LI� PHNDQLN� YHQWLODW|U�
LKWL\DFÕ� ROPDGÕ�� $QWLEL\RWLNOHU� KDVWDODUÕPÕ]ÕQ� \DNODúÕN�
\DUÕVÕQGD� NXOODQÕOPÕúWÕU�� &LGGL� YH� NULWLN� ROJXODUÕPÕ]ÕQ�
WHGDYLVLQGH� DPSLULN� EDúODQDQ� DQWLEL\RWLNOHU� DUGÕúÕN� EDNÕODQ�
LNL�SURNDOVLWRQLQ�GH÷HUL������DOWÕQGD�LVH�NHVLOPLúWLU��<DúOÕ�YH�
HúOLN� HGHQ� NRPRUELG� KDVWDOÕ÷Õ� RODQ�&29,'����KDVWDODUÕQGD�
PRUWDOLWH�DQODPOÕ�RUDQGD�\�NVHNWLU����������0RUWDO�VH\UHGHQ�
ROJXODUÕPÕ]ÕQ��o�����YH��]HUL�\DúWD�ROXS�DOWWD�\DWDQ�HQ�D]�ELU�
NRPRUELGHWHVL� RODQ� HUNHN� KDVWDODUGÕ�� 0RUWDOLWH� JHOLúHQ�
ROJXODUÕPÕ]GDQ� ELULQLQ� KDVWDQHGHQ� HUNHQ� WDEXUFX� HGLOGL÷L��
LNLVLQLQ� LVH� KDVWDQH\H� \DWÕúÕQÕQ� JHo� ROGX÷X� J|U�OP�úW�U��
'L÷HU� LNL� ROJXQXQ� ELULQGH� N|W�� PHWDEROLN� NRQWUROO�� '0�
GL÷HULQGH�KXPRUDO�LPP�Q�\HWPH]OLN�JLEL�FLGGL�LPP�Q�V�SUH-
V\RQ� \DUDWDQ� NRPRUELGLWHVL� YDUGÕ�� %X� ROJXODUÕPÕ]� D\UÕFD�

KLSRNVHPL�QHGHQL�LOH�VWHURLG�WHGDYLOHUL�DOGÕODU��+DVWDODUÕPÕ]-
GDNL� JLEL� VWHURLG� WHGDYLVL� GH� DODQ� LPP�QV�SUHVLI� ROJXODUGD�
PRUWDOLWHVL� \�NVHN� YH� WDQÕGD� ]RUOXNODUÕ� RODQ� LQYD]LI� IXQJDO�
HQIHNVL\RQODUD� \|QHOLN� �3QHXPRF\VWLV� MLURYHFLL� 3Q|PRQLVL��
YE��SURILODNWLN�WHGDYL�EDúODQPDVÕ�JHUHNOLOL÷L�WDUWÕúÕOPDOÕGÕU�
dDOÕúPDQÕQ� VÕQÕUOÕOÕNODUÕ� ROJX� VD\ÕVÕQÕQ� G�ú�N� ROPDVÕGÕU��
$ODQ\D�$ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�$ODQ\D� (÷LWLP� YH�
$UDúWÕUPD� +DVWDQHVLQH� \DWDQ� W�P� KDVWDODU� oDOÕúPD\D� GDKLO�
HGLOPHPLúWLU��%XQGD�GD�KDVWDQH�LoHULVLQGH�E|O�POHU�DUDVÕQGD�
ELOH� WDNLS� YH� WHGDYLGH� IDUNOÕOÕNODU� ROPDVÕ� |QHPOL� ELU� HWNHQ�
ROPXúWXU�� 'L÷HUL� LVH� UHWURVSHNWLI� oDOÕúPDQÕQ� JHWLUGL÷L�
GH]DYDQWDMODUGÕU�

;76=i
6RQXo� RODUDN�� �ONHPL]GH� &29,'���� KDNNÕQGD� \DSÕODQ�
oDOÕúPDODU�VÕQÕUOÕ�VD\ÕGDGÕU��%X�DODQGD�\DSÕODFDN�KHU�oDOÕúPD�
�ONHPL]LQ�E|OJHVHO�YH�XOXVDO�YHULOHULQLQ�ROPDVÕQÕ�VD÷OD\DFDN��
WDQÕ�YH�WHGDYLGH�EL]OHUH�\RO�J|VWHUHFHNWLU��dDOÕúPDPÕ]GD�FLGGL�
YH�NULWLN�VH\LUOL�ROJXODUGD�LOHUL�\Dú��'0��GLVSQH�YDUOÕ÷Õ��GHULQ�
OHQIRSHQL�� SURNDOVLWRQLQ� \�NVHNOL÷L� YH� &53¶QLQ� ��� NDW�
\�NVHNOL÷L� DQODPOÕ� VDSWDQÕUNHQ� PRUWDOLWH� JHOLúHQ� EHú� HUNHN�
ROJXQXQ��o�QGH�LOHUL�\Dú�����\Dú�YH��]HUL��YH�HQ�D]�ELU�NRPRU-
ELGHWHVL�YDUGÕ��

(WLN�.RPLWH�2QD\Õ� 
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$ODQ\D�$ODDGGLQ�.H\NXEDW�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�
$UDúWÕUPDODU� (WLN� .XUXO� WDUDIÕQGDQ� RQD\ODQPÕúWÕU�
����������������������

<D]DU�.DWNÕODUÕ�
)LNLU� ��$�(���+�(���7DVDUÕP� ��$�(���+�(���'HQHWOHPH� ��$�(���
+�(���.D\QDNODU���$�(���+�(���0DO]HPHOHU���$�(���+�(���9HUL�
7RSODQPDVÕ� YH�YH\D� øúOHPHVL� ��$�(���+�(���$QDOL]� � YH�YH\D�
<RUXP���$�(���+�(���/LWHUDW�U�7DUDPDVÕ���$�(���+�(���<D]Õ\Õ�
<D]DQ���$�(���+�(���(OHúWLUHO�øQFHOHPH���$�(���+�(���

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

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

��

(UGR÷DQ�+��YH�(UGR÷DQ�$�$NG�7ÕS�'�����������

DQRUPDO�J|÷�V�J|U�QW�OHPHVL�ROPD\DQ�&29,'���
XQ�EHOLUWL�
YH� VHPSWRPODUÕQGDQ� KHUKDQJL� ELULQH� �DWHú�� |NV�U�N�� ER÷D]�
D÷UÕVÕ��KDOVL]OLN��EDú�D÷UÕVÕ��NDV�D÷UÕVÕ��YE���VDKLS�RODQODU�KDILI�
KDVWDOÕN�� DOW� VROXQXP� \ROX� KDVWDOÕ÷Õ� VHPSWRP� YH� EXOJXODUÕ�
RODQ��SHULIHULN�RNVLMHQ�VDWXUDV\RQX��6S2���������YH�RNVLMHQ�
GHVWH÷LQH�LKWL\DFÕQ�ROPDPDVÕ�RUWD�GHUHFHGH�KDVWDOÕN��VROXQXP�
KÕ]Õ�GDNLNDGD�������3D2����)L2������PP+J
GHQ�D]��DNFL÷HU�
LQILOWUDV\RQODUÕ����
GHQ�ID]OD��6S2��������ROXS�QRQ�LQYD]LI�
RNVLMHQ� GHVWH÷LQH� LKWL\DFÕQ� ROPDVÕ� FLGGL� KDVWDOÕN�� VROXQXP�
\HWPH]OL÷L� VRQXFX� PHNDQLN� YHQWLODV\RQ�� (&02� FLKD]ÕQD�
ED÷ODQPD�� VHSWLN� úRN� YH�YH\D� oRNOX� RUJDQ� GLVIRQNVL\RQODUÕ�
ROPDVÕ�� SR]LWLI� LQRWURSLN� WHGDYL\H� LKWL\Do� GX\XOPDVÕ� NULWLN�
KDVWDOÕN�RODUDN�LVLPOHQGLULOGL��������&29,'����SQ|PRQLVLQLQ�
NDUDNWHULVWLN� WRUDNV� ELOJLVD\DUOÕ� WRPRJUDILVL� �%7�� EXOJXVX�
RODUDN� ELODWHUDO� PXOWLOREHU�� SHULIHULN� \HUOHúLPOL�� \D\JÕQ�
\DPDOÕ�EX]OX�FDP�RSDVLWHOHUL�NDEXO�HGLOGL������
+DVWDODUD� 7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� &29,'���� UHKEHULQGH�
|QHULOGL÷L� úHNLOGH� IDYLSLUDYLU� YH� G�ú�N� PROHN�O� D÷ÕUOÕNOÕ�
KHSDULQ�EDúODQGÕ��$\DNWDQ�EDúODQDQ�KLGURNVLNORULNLQ�WHGDYLOH-
UL�\DWDQ�KDVWDODUGD�NHVLOGL��'HNVHPDWD]RQ���PJ�J�Q�,9�FLGGL�
YH�NULWLN�KDVWDODUÕQ�WHGDYLVLQGH�NXOODQÕOGÕ��KDVWDODUÕQ�KLoELULQH�
SXOVH� VWHURLG� WHGDYLVL� YHULOPHGL�� +DVWD� WDNLSOHULQGH� RNVLMHQ�
VDWXUDV\RQXQX��6S2��������WXWPDN�KHGHIOHQGL��7RVXOL]XP-
DE�YH�LPP�Q�SOD]PD�WHGDYLVL�KDVWD�ED]ÕQGD�XOXVDO�UHKEHUOHULQ�
|QHULOHULQH� J|UH� EDúODQGÕ�� <R÷XQ� %DNÕP� hQLWHVL� \DWÕúÕQGD�
7�&��6D÷OÕN�%DNDQOÕ÷Õ�&29,'����UHKEHUL�HVDV�DOÕQDUDN�$QHV-
WH]L�8]PDQÕ�NRQV�OWDV\RQX�VRQXFXQD�J|UH�NDUDU�YHULOGL�
6ROXQXP�\ROX�|UQHNOHULQGH�6$56�&R9���YDUOÕ÷Õ��7�&��6D÷OÕN�
%DNDQOÕ÷Õ� WDUDIÕQGDQ� J|QGHULOHQ� JHUoHN�]DPDQOÕ� SROLPHUD]�
]LQFLU� UHDNVL\RQX� �57�3&5�� NLWL� %LRVSHHG\� 6$56� &R9���
57�T3&5� �%LRHNVHQ�� øVWDQEXO��7�UNL\H�� LOH� �UHWLFL� ILUPDQÕQ�
|QHULOHUL�GR÷UXOWXVXQGD�DUDúWÕUÕOGÕ���
øVWDWLNVHO� DQDOL]� LoLQ� HOGH� HGLOHQ� YHULOHU� NRGODQDUDN� GDKD�
|QFHGHQ� KD]ÕUODQDQ� IRUPODUD� DNWDUÕOGÕ�� %LOJLVD\DUGD� 6336�
�����IRU�ZLQGRZV��6366�,QF���&KLFDJR��,/��86$��RUWDPÕQGD�
ND\GHGLOGL�� 7DQÕPOD\ÕFÕ� DQDOL]� LOH� NDWHJRULN� GH÷LúNHQOHULQ�
VÕNOÕN�YH�\�]GHOLNOHUL�EHOLUOHQGL��*UXSODUÕQ�NDUúÕODúWÕUÕOPDVÕQ-
GD� NL�NDUH� WHVWL� NXOODQÕOGÕ�� %�W�Q� WHVWOHUGH� S������ DQODPOÕ�
RODUDN�NDEXO�HGLOGL�

*=4/=4):
dDOÕúPD� V�UHVLQFH� DFLO� VHUYLVH� YH� &29,'���� SROLNOLQL÷LQH�
EDúYXUDQ� ��� KDVWD�&29,'���� |Q� WDQÕVÕ� LOH� \DWÕUÕOGÕ�� 6$56�
&R9��� 57�3&5� WHVWL� QHJDWLI� RODQ�� DNFL÷HU� WRPRJUDIL�
J|U�QW�OHPHVL� &29,'���� LOH� X\XPOX� EXOXQPD\DQ� YH�
&29,'���� GÕúÕ� WDQÕ� DODQ� �|UQH÷LQ� .ÕUÕP�.RQJR�.DQDPDOÕ�
$WHúL��EUXVHOOR]��YE�����KDVWD�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ��g]NÕ\ÕP�
DPDoOÕ�NRUR]LI�PDGGH�DOÕPÕ�LOH�\DWÕUÕODQ�YH�HQGRVNRSL�|QFHVL�
\DSÕODQ� WDUDPD� WHVWLQGH� 6$56�&R9��� 57�3&5� WHVWL� SR]LWLI�
RODQ�ELU�KDVWD�GD�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ��6$56�&R9���57�3&5�
WHVWL� SR]LWLI� RODQ� DUGÕúÕN� ��� KDVWD� oDOÕúPD\D� GDKLO� HGLOGL��
+DVWDODUÕQ� RUWDODPD� \DúÕ� �������� \ÕO� ROXS� ��� �����¶�Q�Q�
HUNHN� ROGX÷X� J|U�OG��� &29,'���� KDVWDOÕ÷ÕQÕQ� FLGGL\HWLQH�
J|UH� GH÷HUOHQGLULOGL÷LQGH� ROJXODUÕQ� �� �����¶X� KDILI�� ���
�����¶L� RUWD�� ��� �����¶L� FLGGL� YH� �� �����¶X� NULWLN� RODUDN�
VÕQÕIODQGÕUÕOGÕ��(Q�VÕN�VDSWDQDQ�NRPRUELG�KDVWDOÕNODU�'0����
������YH�+7����������EXOXQPXúWXU�
+DVWDQH\H�EDúYXUGXUXFX�\DNÕQPDODUÕ�VÕUDVÕ�LOH���������¶LQGH�

VROXQXP�\ROX� VHPSWRPODUÕ�� ��� �����¶LQGH� \�NVHN� DWHú�� ���
�����¶ÕQGD�JDVWURLQWHVWLQDO�VHPSWRP��LVKDO��EXODQWÕ��NXVPD���
��������¶ÕQGD�EDú�D÷UÕVÕ���������¶VLQGH�NRNX�YH�WDW�DOPDGD�
ER]XNOXN� RODUDN� EXOXQGX�� <DWÕú� VÕUDVÕQGD� KDVWDODUÕQ� ���
�����¶LQGH� DNFL÷HU� JUDILVL� YH� ��� �����¶LQGH� WRUDNV� %7¶VL�
ROGX÷X� J|U�OG��� /DERUDWXYDU� EXOJXODUÕQGD� KDVWDODUGD� VÕUDVÕ�
LOH� ��� �����¶ÕQGD� G�GLPHU� \�NVHNOL÷L�� ��� �����¶�QGH�
OHQIRSHQL�� ��� �����¶ÕQGD� DVSDUWDW� DPLQR� WUDQVIHUD]� �$67��
\�NVHNOL÷L�� ��� �����¶LQGH� WURPERVLWRSHQL�� ��� �����¶XQGD�
IHUULWLQ� \�NVHNOL÷L�� ��� �����¶LQGH� DODQLQ� DPLQR� WUDQVIHUD]�
�$/7��\�NVHNOL÷L�YH���������¶LQGH�O|NRSHQL�VDSWDQGÕ��2OJX-
ODUÕQ�GHPRJUDILN�YH�NRPRUELG�KDVWDOÕNODUÕ�7DEOR�,¶GH��EDúYXU-
GXUXFX� VHPSWRPODUÕ� 7DEOR�,,¶GH� YH� \DWÕú� VÕUDVÕQGD� DOÕQDQ�
ODERUDWXYDU�WHWNLNOHUL�7DEOR�,,,¶GH�YHULOGL�

Tablo I: +DVWDODUÕQ�'HPRJUDILN�g]HOOLNOHUL�

Tablo II: +DVWDODUÕQ�%DúYXUGXUXFX�6HPSWRPODUÕ�
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ABSTRACT
2EMHFWLYH��&29,'����SDQGHPLF�FDXVHG�E\�6$56�&R9���KDV�
UHVXOWHG�LQ�VHULRXV�PRUELGLW\�DQG�PRUWDOLW\�DURXQG�WKH�ZRUOG��
,Q� WKLV� VWXG\�� &29,'���� SDWLHQWV� KRVSLWDOL]HG� LQ� $ODQ\D�
$ODDGGLQ�.H\NXEDW�8QLYHUVLW\�$ODQ\D�7UDLQLQJ�DQG�5HVHDUFK�
+RVSLWDO��ZHUH�H[DPLQHG�

Methods:
$� UHWURVSHFWLYH� DQDO\VLV� ZDV� SHUIRUPHG� IRU� &29,'����
SDWLHQWV� KRVSLWDOL]HG� EHWZHHQ�0DUFK� ����� DQG�0D\� ������
7KH� GHILQLWLYH� GLDJQRVLV� ZDV� PDGH� E\� WKH� GHWHFWLRQ� RI�
6$56�&R9��� QXFOHLF� DFLG� E\� 57�3&5�� 7KH� GHJUHH� RI� WKH�
LOOQHVV�ZDV�FODVVLILHG�DV�PLOG��PRGHUDWH��VHYHUH�DQG�FULWLFDO��
7KH� GHPRJUDSKLF�� FOLQLFDO� DQG� ODERUDWRU\� YDOXHV� ZHUH�
REWDLQHG�WKURXJK�WKH�PHGLFDO�UHFRUGV��

Results: 
6L[WHHQ� PLOG�PRGHUDWH� DQG� ��� VHYHUH�FULWLFDOO\� LOO� SDWLHQWV�
ZHUH�LQFOXGHG��7KH�PHDQ�DJH�ZDV���������\HDUV������EHLQJ�
PDOHV�� +\SHUWHQVLRQ� ������ DQG� 'LDEHWHV� PHOOLWXV� �'0��
������ZHUH�WKH�PRVW�FRPPRQ�FRPRUELGLWLHV��%HLQJ�HOGHUO\��
'0�� G\VSQHD�� SURIRXQG� O\PSKRSHQLD�� HOHYDWHG� G�GLPHU�
OHYHO�� &53� EHLQJ� ��� WLPHV� KLJKHU� WKDQ� WKH� XSSHU� OLPLW� RI�
QRUPDO�� DQG� KLJK� SURFDOFLWRQLQ� OHYHOV� ZHUH� VWDWLVWLFDOO\�
VLJQLILFDQW� �S������� LQ� VHYHUH� DQG� FULWLFDOO\� LOO� SDWLHQWV��
1LQHW\� WZR� SHUFHQW� UHFHLYHG� IDYLSUDYLU�� (LJKWHHQ� UHFHLYHG�
GH[DPHWKDVRQH����PJ�GD\�������GD\V�����UHFHLYHG�,/���UHFHS-
WRU� EORFNHUV�� DQG��� UHFHLYHG� LPPXQH�SODVPD� WUHDWPHQW��$OO�
SDWLHQWV� UHFHLYHG� ORZ�PROHFXODU�ZHLJKW� KHSDULQ� LQ� SURSK\-
ODFWLF� RU� WKHUDSHXWLF� GRVHV� H[FHSW�PLOG� FDVHV�� )LYH� SDWLHQWV�
WKDW�KDG�GHYHORSHG�PRUWDOLW\�ZHUH�PDOH�JHQGHU��HOGHUO\�DQG�
KDG�DW�OHDVW�RQH�FRPRUELGLW\�

Conclusion: 
6HYHUH� DQG� FULWLFDOO\� LOO� SDWLHQWV� ZHUH� VLJQLILFDQWO\� PRUH�
OLNHO\�WR�KDYH�ROG�DJH��'0��HOHYDWHG�G�GLPHU�OHYHO��SURIRXQG�
O\PSKRSHQLD��&53�EHLQJ����WLPHV�PRUH�WKDQ�WKH�XSSHU�OLPLWV�
RI�QRUPDO��DQG�KLJK�OHYHOV�RI�SURFDOFLWRQLQ��3URFDOFLWRQLQ�LV�
DQ� LPSRUWDQW�ELRPDUNHU� WR�JXLGH� WKH�QHHG� IRU�DQWLPLFURELDO�
FKHPRWKHUDS\�LQ�&29,'����SDWLHQWV�

Key Words:
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KLSRNVHPL� ROPDPDVÕQD� UD÷PHQ� G�ú�N� GR]� GHNVDPHWD]RQ�
NXOODQÕOGÕ�� +DVWDODUÕQ� ��� �����¶ÕQD� DQWLEL\RWLN� WHGDYLVL�
EDúODQGÕ�YH�EDúODQDQ�DQWLEL\RWLNODULQ��oWH� LNLVLQGH�VROXQXP�
\ROX�NLQRORQODUÕ�WHUFLK�HGLOGL�
dDOÕúPD�V�UHVLQFH���������ROJXGD�PRUWDOLWH�JHOLúWL��0RUWDOLWH�
JHOLúHQ�ROJXODUÕQ�GHPRJUDILN��NOLQLN�YH�ODERUDWXYDU�GH÷HUOHUL�
7DEOR�,9¶GH�|]HWOHQGL�

<):<1̪5)�^M�;76=i
%X� oDOÕúPDGD� $ODQ\D� $ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�
$ODQ\D� (÷LWLP� YH�$UDúWÕUPD� +DVWDQHVLQGH� \DWÕUDUDN� WDNLS�
HWWL÷LPL]� NHVLQ� WDQÕ� DODQ� LON� ��� &29,'���� KDVWDVÕQÕQ�
|]HOOLNOHULQL� EHOLUOHPHN� DPDoODQGÕ�� � 2QDOWÕ� KDILI�RUWD�� ���
FLGGL�NULWLN�KDVWD�oDOÕúPD\D�GDKLO�HGLOGL��+DVWDODUÕQ�RUWDODPD�
\DúÕ� ��������\ÕO� ROXS����¶�� HUNHN� LGL��+7�YH� �'0�HQ� VÕN�
VDSWDQDQ�NRPRUELG�KDVWDOÕNODUGÕ�� �&LGGL�YH�NULWLN�KDVWDODUGD�
LOHUL� \Dú�� '0�� VROXQXP� VÕNÕQWÕVÕ�� GHULQ� OHQIRSHQL� ��������
G�GLPHU� \�NVHNOL÷L�� &�UHDNWLI� SURWHLQ� �&53�� QRUPDO� VÕQÕUÕQ�
!��� NDW� \�NVHNOL÷L�� SURNDOVLWRQLQ� \�NVHNOL÷L� �!����QJ�PO��
LVWDWLNVHO�RODUDN��S�������DQODPOÕ�EXOXQGX��0RUWDOLWH�JHOLúHQ�
EHú� ROJXQXQ� KHSVL� HUNHN�� ��� \Dú� �]HULQGH� ROXS� HQ� D]� ELU�
NRPRUELGHWHVL�YDUGÕ�

&29,'���� KDVWDOÕ÷Õ� DVHPSWRPDWLN� HQIHNVL\RQGDQ� KD\DWÕ�
WHKGLW�HGLFL�FLGGL�HQIHNVL\RQD�NDGDU�JHQLú�ELU�\HOSD]HGH�NHQG-
LQL� J|VWHUPHNWHGLU�� .RQDNoÕ� IDNW|UOHULQGHQ� LOHUL� \Dú�� HUNHN�
FLQVL\HW�� NRPRUELG� KDVWDOÕN� YDUOÕ÷Õ�� REH]LWH�� VLJDUD� LoLFLOL÷L��
FLGGL� KDVWDOÕN� JHOLúLPL� LoLQ� ULVN� IDNW|UOHULGLU� ��������
dDOÕúPDPÕ]GD� FLGGL� YH� NULWLN� KDVWDOÕ÷Õ� RODQODUÕQ� LOHUL� \DúWD�
ROGX÷X� YH� HUNHN�NDGÕQ� RUDQÕQÕQ� �� NDWWDQ� ID]OD� ROGX÷X�
J|U�OP�úW�U�� � +DVWDODUÕPÕ]GD� +7� YH� '0� HQ� VÕN� J|U�OHQ�
NRPRUELG�KDVWDOÕNODUGÕU��<DúOD�ELUOLNWH�LPP�Q�IRQNVL\RQODUGD�
G�]HQVL]OLN� YH\D� D]DOPD� J|U�OPHNWHGLU� ������ 6$56�
&R9��¶QLQ� K�FUH� LoHULVLQH� JLUPHVLQGH� � |QHPOL� RODQ�$&(���
UHVHSW|UOHULQLQ�YH�WUDQVPHPEUDQ�VHULQ�SURWHD]����703566���
VHYL\HVLQLQ� HUNHNOHUGH� \�NVHN� ROPDVÕ�� LPP�QRORMLN� \DQÕWÕQ�
GD�FLQVL\HWH�J|UH�GH÷LúLNOLN�J|VWHUPHVL��|UQH÷LQ�QLWULN�RNVLW�
\DQÕWÕQÕQ�D]�ROPDVÕ��|VWURMHQLQ�NRUX\XFX�HWNLVLQLQ�EXOXQPD-
PDVÕ� YH� FLQVL\HWOHU� DUDVÕ� GDYUDQÕúODUÕQ� IDUNOÕOÕN� J|VWHUPHVL��
|UQH÷LQ� VLJDUD� LoLFLOL÷L�� NRPRUELG� KDVWDOÕN� SUHYDODQVÕQÕQ�
\�NVHN�ROPDVÕ�&29,'����KDVWDOÕ÷ÕQÕQ�HUNHNOHUGH�GDKD�FLGGL�
VH\UHWPHVLQLQ� QHGHQL� RODELOHFH÷L� LOHUL� V�U�OPHNWHGLU� ������
9LU�VODUD�NDUúÕ�ROXúWXUXODQ� LPP�Q�\DQÕWWD� URO�R\QD\DQ�ED]Õ�
JHQOHU� GH� ;� NURPR]RPX� �]HULQGH� EXOXQPDNWDGÕU�� 'DKD�
|QFHNL� oDOÕúPDODUGD�&29,'���� VRQUDVÕQGD� RWR� DQWLNRUODUÕQ�

VÕNOÕNOD� ROXúWX÷X� J|VWHULOPLúWLU�� %X� RWRDQWLNRUODUÕQ� ED]ÕODUÕ�
LPP�Q� \DQÕWWD� |QHPOL� URO� R\QD\DQ� NRPSRQHQWOHUH� |UQH÷LQ�
LQWHUIHURQODUD�NDUúÕ�JHOLúLU��8OXVODUDUDVÕ�\DSÕODQ�ELU�oDOÕúPDGD�
&29,'���� KDVWDOÕ÷ÕQD� ED÷OÕ� KD\DWÕ� WHKGLW� HGLFL� SQ|PRQLVL�
RODQ� KDVWDODUÕQ����¶XQGD� LQWHUIHURQODUD� NDUúÕ� RWRDQWLNRUODU�
J|VWHULOPLú� YH� ROXúDQ� RWRDQWLNRUODUÕQ� ���¶�� HUNHNOHUGH�
VDSWDQPÕú�� %X� GD� HUNHNOHUGH� &29,'���� D÷ÕU� JHoLUPHVLQLQ�
EDúND� ELU� QHGHQL� RODELOLU� ������ dHúLWOL� oDOÕúPDODU� YH� PHWD�
DQDOL]OHU� GL\DEHWLN� KDVWDODUGD� FLGGL� &29,'���� ULVNLQLQ�
DQODPOÕ�RUDQGD�\�NVHN�ROGX÷X�YH�PRUWDOLWHQLQ�DUWWÕ÷Õ�J|VWHU-
LOPLúWLU� ������ �+LSHUJOLVHPL�$&(�� HNVSUHV\RQXQX� DUWÕUÕU� YH�
6$56�&R9���LOH�K�FUHOHULQ�LQYD]\RQXQX�NROD\ODúWÕUDQ�$&(��
QLQ�JOLNR]LODV\RQXQX�LQG�NOHU��dLQ�+DON�&XPKXUL\HWL�+XEHL�
H\DOHWLQGH� =KX� YH� DUN�� ����� oDOÕúPDVÕQGD� ��� KDVWDQHGH�
&29,'���� QHGHQL\OH� \DWÕUÕODQ� ����� KDVWDQÕQ� UHWURVSHNWLI�
RODUDN�LQFHOHQPLú��GL\DEHWLN�KDVWDODUÕQ�PRUWDOLWHVL������LNHQ�
GL\DEHWL� ROPD\DQ� KDVWDODUÕQ� PRUWDOLWHVL� ����� EXOXQPXúWXU��
dDOÕúPDODUÕQGD� D\UÕFD� N|W�� NRQWUROO�� GL\DEHWL� RODQODUÕQ�
PRUWDOLWHVLQL�GDKD�\�NVHN�EXOPXúODUGÕU��øVSDQ\D¶GD�6iQFKH]�
YH� DUN�� ����� WDUDIÕQGDQ� \DSÕODQ� EDúND� ELU� oDOÕúPDGD� DUGÕúÕN�
NULWLN� ROPD\DQ� ������ &29,'���� KDVWDQÕQ� �����¶QXQ�
GL\DEHWLN� ROGX÷X� YH� �����¶�QGH� KDVWDQHGH� PRUWDOLWH�
JHOLúWL÷LQL�ELOGLUPLúWLU��+DVWDQH\H�EDúYXUX�DQÕQGD�EDNÕODQ�NDQ�
JOXNR]�VHYL\HVLQH�J|UH�PRUWDOLWH�RUDQODUÕQÕ� VÕUDVÕ� LOH�������
������ PJ�GO��� ������ ��������� PJ��� ������ �!���� PJ�GO��
RODUDN� VDSWDPÕúODUGÕU�� +DVWDQHGH� \DWDQ� NULWLN� ROPD\DQ�
&29,'���� KDVWDODUGD� \DWÕú� VÕUDVÕQGDNL� KLSHUJOLVHPLQLQ�
GL\DEHW� |\N�V�QH� EDNÕOPDNVÕ]ÕQ� W�P� QHGHQOHUH� ED÷OÕ�
PRUWDOLWH� LoLQ� ED÷ÕPVÕ]� ELU� SUHGLNW|U� ROGX÷XQX� ELOGLUPLúOH-
UGLU��dDOÕúPDPÕ]D�EHQ]HU�úHNLOGH�*�QDO�YH�DUN�������oDOÕúPD-
ODUÕQGD�LOHUL�\Dú��HUNHN�FLQVL\HW�YH�'0�YDUOÕ÷Õ�\R÷XQ�EDNÕP�
�QLWHVLQH�\DWDQ�KDVWDODUGD�GDKD�\�NVHN�ROGX÷XQX�ELOGLUPLúOH-
UGLU�� (UVDQ� YH� DUN������ oDOÕúPDVÕQGD� GD� +7� YH� '0� HQ� VÕN�
VDSWDQDQ�NRPRUELG�KDVWDOÕNODUGÕU�
2OJXODUÕPÕ]ÕQ� ODERUDWXYDU� EXOJXODUÕQGD� VÕUDVÕ� LOH� ���¶ÕQGD�
'�GLPHU� \�NVHNOL÷L�� ���¶�QGH� OHQIRSHQL�� ���¶LQGH�
WURPERVLWRSHQL� VDSWDQGÕ�� &LGGL� YH� NULWLN� KDVWDOÕ÷Õ� RODQODUÕQ�
\DNODúÕN� �oWH� ELULQGH� \�NVHN� '�GLPHU� VHYL\HOHUL� �!�����
QJ�PO��YH�G|UWH�ELULQGH�GHULQ�OHQIRSHQL���������O��YDUGÕ��%X�
EXOJXODU� J�QFHO� OLWHUDW�U� LOH� X\XPOXGXU� ��������� øPP�Q�
VLVWHP� IRQNVL\RQODUÕQÕQ� V�UG�U�OPHVLQGH� OHQIRVLWOHU� YH� DOW�
JXUXSODUÕQÕQ� |QHPOL� URO�� YDUGÕU�� &29,'���� ROJXODUÕQGD�
ND\GD� GH÷HU� OHQIRSHQL� YH� Q|WURILO� VD\ÕODUÕQGD� DUWÕú� ROGX÷X�
J|VWHULOPLúWLU��1|WURILO� DUWÕúÕ� VLWRNLQ� IÕUWÕQDVÕ� LOH� LOLúNLOL� DNXW�
LQIODPDWXYDU� \DQÕWÕQÕ� J|VWHULUNHQ�� OHQIRSHQL� GDKD� oRN�
&29,'���¶XQ�HUNHQ�G|QHPLQGHNL�K�FUH�DUDFÕOÕNOÕ�LPP�QLW-
HQLQ�HWNLVLQL�J|VWHULU��&'��YH�&'��7�K�FUHOHULQGH��%�K�FUHO-
HULQGH� YH� GR÷DO� |OG�U�F�� K�FUHOHUGH� D]DOPD� OHQIRSHQL\L�
PH\GDQD�JHWLULU��%X�QHGHQOH�OHQIRSHQL�YH�\�NVHN�Q|WURILO�OHQ-
IRVLW�RUDQÕ�&29,'����LOLúNLOL�|O�POHUL�WDKPLQ�HWPHGH�L\L�ELU�
EHOLUWHoWLU�������dDOÕúPDODU��NRPSOHPDQ�DNWLYDV\RQX�YH�HQGR-
WHO�GLVIRQNVL\RQX�DUDVÕQGD�ELU�LOLúNL�ROGX÷XQX�G�ú�QG�UPHN-
WHGLU�� %X� GD� FLGGL� &29,'���� KDVWDODUÕQGD� J|U�QHQ�PLNUR-
YDVN�OHU� WURPER]� YH� oRNOX� RUJDQ� \HWPH]OL÷LQGH� |QHPOL� ELU�
URO� R\QDELOHFH÷LQL� J|VWHUPHNWHGLU�� &29,'���¶GD� HQGRWHO�
GLVIRQNVL\RQX�LOH�úLGGHWOHQHQ�\D\JÕQ�PLNURWURPER]�'�GLPHU�
DUWÕúÕQÕ�YH�WURPERVLWRSHQL\L�DoÕNOD\DELOLU�������

7�UNL\H� &XPKXUL\HWL� 6D÷OÕN� %DNDQOÕ÷Õ� +DON� 6D÷OÕ÷Õ� *HQHO�
0�G�UO�÷�Q�Q� &29,'���� �6$56�&R9��� øQIHNVL\RQX��
5HKEHULQGH�NDQ�OHQIRVLW�VD\ÕVÕ������ȝO��&53�!����[�1RUPDO�
GH÷HULQ��VW�VÕQÕUÕ��IHUULWLQ�!����QJ�PO��'�'LPHU�!�����QJ�PO�
N|W�� SURJQR]� NULWHUL� RODUDN� NDEXO� HGLOPHNWHGLU� ������ %L]LP�
oDOÕúPDPÕ]GD� FLGGL� YH� NULWLN� KDVWDODUGD� &53¶QLQ� QRUPDO�
GH÷HULQ� �VW� VÕQÕUÕQGDQ� ��� NDW� ID]OD� ROPDVÕ� YH� SURNDOVLWRQLQ�
\�NVHNOL÷L� LVWDWLNVHO� RODUDN� DQODPOÕ� EXOXQGX�� 3URNDOVLWRQLQ�
YLUDO�YH�EDNWHUL\HO�D\UÕPÕQÕ�\DSDELOHQ�L\L�ELU�EL\R�EHOLUWHoGLU��
dHúLWOL� oDOÕúPDODUGD�FLGGL�&29,'����KDVWDODUÕQGD�SURNDOVL-
WRQLQ� GH÷HUOHUL� \�NVHN� VDSWDQPÕúWÕU�� *XDQ� YH� DUN�� �����
oDOÕúPDVÕQGD� �����¶VLQGH�� +XDQJ� YH� DUN������ LVH�
�����¶VLQGH�SURNDOVLWRQLQ�GH÷HUL�\�NVHN��!�����VDSWDQPÕúWÕU���

&29,'���� ROJXODUÕQÕQ� UXWLQ� GR÷UXODPDVÕ� 57�3&5� JLEL� ELU�
Q�NOHLN�DVLW�DPSOLILNDV\RQ�WHVWOHUL�LOH�YLUXV�51$¶VÕQÕQ�|]J�O�
GL]LOHULQLQ�VDSWDQPDVÕ�WHPHOLQH�GD\DQPDNWDGÕU���������dDOÕú-
PD\D� DOÕQDQ� KDVWDODUÕPÕ]ÕQ� 57�3&5� VRQXFX� 6$56�&R9���
YLUDO�51$¶VÕ�SR]LWLI�ROXS�NHVLQ�WDQÕ�DOPÕú�KDVWDODUGÕU�7RUDNV�
%7¶GH�57�3&5� WHVWL� QHJDWLI�&29,'����KDVWDODUÕQGD�� HUNHQ�
G|QHPGH� GX\DUOÕ� ELU� WDQÕVDO� \DNODúÕPGÕU�� %XQXQOD� ELUOLNWH�
DNFL÷HU� JUDILVL� KHP� WDQÕGD� KHP� GH� WDNLSWH� NXOODQÕODELOHFHN�
XFX]� YH� XODúÕPÕ� NROD\� ELU� WHWNLN� ROPDVÕ� QHGHQL� LOH� KDVWD�
WDNLELQGH� GH÷HUOL� ROGX÷X� PXWODND� J|]|Q�QGH� WXWXOPDOÕGÕU���
$FLO�VHUYLVH�EDúYXUDQ�KDVWDODUÕPÕ]ÕQ�VDGHFH����¶QH�DNFL÷HU�
JUDILVL� oHNLOPLú� ROPDVÕ� �]HULQGH� G�ú�Q�OPHVL� JHUHNHQ� ELU�
GXUXPGXU�

2OJXODUÕPÕ]ÕQ� WHGDYLVLQGH� 7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� UHKEHUL�
|QHULOHUL�GR÷UXOWXVXQGD�DQWLYLUDO�RODUDN�IDYLSLUDYLU�YH�DQWLD-
JUHJDQ� WHGDYLOHUL� NXOODQGÕN�� )DYLSLUDYLU� -DSRQ\D¶GD� �����
\ÕOÕQGD�LQIOXHQ]D�YLU�V�QH�NDUúÕ�RQD\ODQPÕú�RUDO�ELU�DQWLYLUDO�
ROXS�6$56�&R9��¶\H� NDUúÕ� LQYLWUR� HWNLOL� ROGX÷X�J|VWHULOP-
LúWLU��6RQ�]DPDQODUGD�ED]Õ��ONHOHU�WHGDYL�NODYX]ODUÕQD�IDYLS-
LUDYLUL� GH� HNOHPLúWLU�� %XQXQOD� ELUOLNWH� IDYLSLUDYLULQ� NOLQLN�
NXOODQÕPÕ� LOH� LOJLOL� oDOÕúPDODU� KDOHQ� GHYDP� HWPHNWHGLU�
��������� 2VHOWHPDYLU�� ORSLQDYLU�ULWRQDYLU�� KLGURNVLNORULNLQ�
\DSÕODQ�oRN�VD\ÕGD�UDQGRPL]H�oDOÕúPDODU�VRQXFXQGD�SURILODN-
VL� YH� WHGDYLGH� ELU� VHoHQHN� ROPDNWDQ� oÕNPÕúWÕU� ����� 2OJX-
ODUÕPÕ]GD� GHNVDPHWD]RQ� RNVLMHQ� LKWL\DFÕ� RODQ� KLSRNVHPLN�
KDVWDODUGD� NXOODQÕOGÕ�� dDOÕúPDODUGD� HWNLQOL÷L� J|VWHULOPLú�
VWHURLG�RODQ�GHNVDPHWD]RQ���PJ�J�Q�GR]XQGD������J�Q�V�UH�
LOH� YHULOGL�� ,/��� UHVHSW|U� ERNHUOHULQL� PDNURIDM� DNWLYDV\RQ�
VHQGURPX� G�ú�QG�÷�P�]� �o� KDVWDGD� NXOODQGÕN�� %X�
ROJXODUÕPÕ]GD�<%h¶QH� JLGLú� YH� LQYD]LI� PHNDQLN� YHQWLODW|U�
LKWL\DFÕ� ROPDGÕ�� $QWLEL\RWLNOHU� KDVWDODUÕPÕ]ÕQ� \DNODúÕN�
\DUÕVÕQGD� NXOODQÕOPÕúWÕU�� &LGGL� YH� NULWLN� ROJXODUÕPÕ]ÕQ�
WHGDYLVLQGH� DPSLULN� EDúODQDQ� DQWLEL\RWLNOHU� DUGÕúÕN� EDNÕODQ�
LNL�SURNDOVLWRQLQ�GH÷HUL������DOWÕQGD�LVH�NHVLOPLúWLU��<DúOÕ�YH�
HúOLN� HGHQ� NRPRUELG� KDVWDOÕ÷Õ� RODQ�&29,'����KDVWDODUÕQGD�
PRUWDOLWH�DQODPOÕ�RUDQGD�\�NVHNWLU����������0RUWDO�VH\UHGHQ�
ROJXODUÕPÕ]ÕQ��o�����YH��]HUL�\DúWD�ROXS�DOWWD�\DWDQ�HQ�D]�ELU�
NRPRUELGHWHVL� RODQ� HUNHN� KDVWDODUGÕ�� 0RUWDOLWH� JHOLúHQ�
ROJXODUÕPÕ]GDQ� ELULQLQ� KDVWDQHGHQ� HUNHQ� WDEXUFX� HGLOGL÷L��
LNLVLQLQ� LVH� KDVWDQH\H� \DWÕúÕQÕQ� JHo� ROGX÷X� J|U�OP�úW�U��
'L÷HU� LNL� ROJXQXQ� ELULQGH� N|W�� PHWDEROLN� NRQWUROO�� '0�
GL÷HULQGH�KXPRUDO�LPP�Q�\HWPH]OLN�JLEL�FLGGL�LPP�Q�V�SUH-
V\RQ� \DUDWDQ� NRPRUELGLWHVL� YDUGÕ�� %X� ROJXODUÕPÕ]� D\UÕFD�

KLSRNVHPL�QHGHQL�LOH�VWHURLG�WHGDYLOHUL�DOGÕODU��+DVWDODUÕPÕ]-
GDNL� JLEL� VWHURLG� WHGDYLVL� GH� DODQ� LPP�QV�SUHVLI� ROJXODUGD�
PRUWDOLWHVL� \�NVHN� YH� WDQÕGD� ]RUOXNODUÕ� RODQ� LQYD]LI� IXQJDO�
HQIHNVL\RQODUD� \|QHOLN� �3QHXPRF\VWLV� MLURYHFLL� 3Q|PRQLVL��
YE��SURILODNWLN�WHGDYL�EDúODQPDVÕ�JHUHNOLOL÷L�WDUWÕúÕOPDOÕGÕU�
dDOÕúPDQÕQ� VÕQÕUOÕOÕNODUÕ� ROJX� VD\ÕVÕQÕQ� G�ú�N� ROPDVÕGÕU��
$ODQ\D�$ODDGGLQ� .H\NXEDW� hQLYHUVLWHVL�$ODQ\D� (÷LWLP� YH�
$UDúWÕUPD� +DVWDQHVLQH� \DWDQ� W�P� KDVWDODU� oDOÕúPD\D� GDKLO�
HGLOPHPLúWLU��%XQGD�GD�KDVWDQH�LoHULVLQGH�E|O�POHU�DUDVÕQGD�
ELOH� WDNLS� YH� WHGDYLGH� IDUNOÕOÕNODU� ROPDVÕ� |QHPOL� ELU� HWNHQ�
ROPXúWXU�� 'L÷HUL� LVH� UHWURVSHNWLI� oDOÕúPDQÕQ� JHWLUGL÷L�
GH]DYDQWDMODUGÕU�

;76=i
6RQXo� RODUDN�� �ONHPL]GH� &29,'���� KDNNÕQGD� \DSÕODQ�
oDOÕúPDODU�VÕQÕUOÕ�VD\ÕGDGÕU��%X�DODQGD�\DSÕODFDN�KHU�oDOÕúPD�
�ONHPL]LQ�E|OJHVHO�YH�XOXVDO�YHULOHULQLQ�ROPDVÕQÕ�VD÷OD\DFDN��
WDQÕ�YH�WHGDYLGH�EL]OHUH�\RO�J|VWHUHFHNWLU��dDOÕúPDPÕ]GD�FLGGL�
YH�NULWLN�VH\LUOL�ROJXODUGD�LOHUL�\Dú��'0��GLVSQH�YDUOÕ÷Õ��GHULQ�
OHQIRSHQL�� SURNDOVLWRQLQ� \�NVHNOL÷L� YH� &53¶QLQ� ��� NDW�
\�NVHNOL÷L� DQODPOÕ� VDSWDQÕUNHQ� PRUWDOLWH� JHOLúHQ� EHú� HUNHN�
ROJXQXQ��o�QGH�LOHUL�\Dú�����\Dú�YH��]HUL��YH�HQ�D]�ELU�NRPRU-
ELGHWHVL�YDUGÕ��

(WLN�.RPLWH�2QD\Õ� 
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$ODQ\D�$ODDGGLQ�.H\NXEDW�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�
$UDúWÕUPDODU� (WLN� .XUXO� WDUDIÕQGDQ� RQD\ODQPÕúWÕU�
����������������������

<D]DU�.DWNÕODUÕ�
)LNLU� ��$�(���+�(���7DVDUÕP� ��$�(���+�(���'HQHWOHPH� ��$�(���
+�(���.D\QDNODU���$�(���+�(���0DO]HPHOHU���$�(���+�(���9HUL�
7RSODQPDVÕ� YH�YH\D� øúOHPHVL� ��$�(���+�(���$QDOL]� � YH�YH\D�
<RUXP���$�(���+�(���/LWHUDW�U�7DUDPDVÕ���$�(���+�(���<D]Õ\Õ�
<D]DQ���$�(���+�(���(OHúWLUHO�øQFHOHPH���$�(���+�(���

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

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

��

(UGR÷DQ�+��YH�(UGR÷DQ�$� $NG�7ÕS�'�����������

DQRUPDO�J|÷�V�J|U�QW�OHPHVL�ROPD\DQ�&29,'���
XQ�EHOLUWL�
YH� VHPSWRPODUÕQGDQ� KHUKDQJL� ELULQH� �DWHú�� |NV�U�N�� ER÷D]�
D÷UÕVÕ��KDOVL]OLN��EDú�D÷UÕVÕ��NDV�D÷UÕVÕ��YE���VDKLS�RODQODU�KDILI�
KDVWDOÕN�� DOW� VROXQXP� \ROX� KDVWDOÕ÷Õ� VHPSWRP� YH� EXOJXODUÕ�
RODQ��SHULIHULN�RNVLMHQ�VDWXUDV\RQX��6S2���������YH�RNVLMHQ�
GHVWH÷LQH�LKWL\DFÕQ�ROPDPDVÕ�RUWD�GHUHFHGH�KDVWDOÕN��VROXQXP�
KÕ]Õ�GDNLNDGD�������3D2����)L2������PP+J
GHQ�D]��DNFL÷HU�
LQILOWUDV\RQODUÕ����
GHQ�ID]OD��6S2��������ROXS�QRQ�LQYD]LI�
RNVLMHQ� GHVWH÷LQH� LKWL\DFÕQ� ROPDVÕ� FLGGL� KDVWDOÕN�� VROXQXP�
\HWPH]OL÷L� VRQXFX� PHNDQLN� YHQWLODV\RQ�� (&02� FLKD]ÕQD�
ED÷ODQPD�� VHSWLN� úRN� YH�YH\D� oRNOX� RUJDQ� GLVIRQNVL\RQODUÕ�
ROPDVÕ�� SR]LWLI� LQRWURSLN� WHGDYL\H� LKWL\Do� GX\XOPDVÕ� NULWLN�
KDVWDOÕN�RODUDN�LVLPOHQGLULOGL��������&29,'����SQ|PRQLVLQLQ�
NDUDNWHULVWLN� WRUDNV� ELOJLVD\DUOÕ� WRPRJUDILVL� �%7�� EXOJXVX�
RODUDN� ELODWHUDO� PXOWLOREHU�� SHULIHULN� \HUOHúLPOL�� \D\JÕQ�
\DPDOÕ�EX]OX�FDP�RSDVLWHOHUL�NDEXO�HGLOGL������
+DVWDODUD� 7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� &29,'���� UHKEHULQGH�
|QHULOGL÷L� úHNLOGH� IDYLSLUDYLU� YH� G�ú�N� PROHN�O� D÷ÕUOÕNOÕ�
KHSDULQ�EDúODQGÕ��$\DNWDQ�EDúODQDQ�KLGURNVLNORULNLQ�WHGDYLOH-
UL�\DWDQ�KDVWDODUGD�NHVLOGL��'HNVHPDWD]RQ���PJ�J�Q�,9�FLGGL�
YH�NULWLN�KDVWDODUÕQ�WHGDYLVLQGH�NXOODQÕOGÕ��KDVWDODUÕQ�KLoELULQH�
SXOVH� VWHURLG� WHGDYLVL� YHULOPHGL�� +DVWD� WDNLSOHULQGH� RNVLMHQ�
VDWXUDV\RQXQX��6S2��������WXWPDN�KHGHIOHQGL��7RVXOL]XP-
DE�YH�LPP�Q�SOD]PD�WHGDYLVL�KDVWD�ED]ÕQGD�XOXVDO�UHKEHUOHULQ�
|QHULOHULQH� J|UH� EDúODQGÕ�� <R÷XQ� %DNÕP� hQLWHVL� \DWÕúÕQGD�
7�&��6D÷OÕN�%DNDQOÕ÷Õ�&29,'����UHKEHUL�HVDV�DOÕQDUDN�$QHV-
WH]L�8]PDQÕ�NRQV�OWDV\RQX�VRQXFXQD�J|UH�NDUDU�YHULOGL�
6ROXQXP�\ROX�|UQHNOHULQGH�6$56�&R9���YDUOÕ÷Õ��7�&��6D÷OÕN�
%DNDQOÕ÷Õ� WDUDIÕQGDQ� J|QGHULOHQ� JHUoHN�]DPDQOÕ� SROLPHUD]�
]LQFLU� UHDNVL\RQX� �57�3&5�� NLWL� %LRVSHHG\� 6$56� &R9���
57�T3&5� �%LRHNVHQ�� øVWDQEXO��7�UNL\H�� LOH� �UHWLFL� ILUPDQÕQ�
|QHULOHUL�GR÷UXOWXVXQGD�DUDúWÕUÕOGÕ���
øVWDWLNVHO� DQDOL]� LoLQ� HOGH� HGLOHQ� YHULOHU� NRGODQDUDN� GDKD�
|QFHGHQ� KD]ÕUODQDQ� IRUPODUD� DNWDUÕOGÕ�� %LOJLVD\DUGD� 6336�
�����IRU�ZLQGRZV��6366�,QF���&KLFDJR��,/��86$��RUWDPÕQGD�
ND\GHGLOGL�� 7DQÕPOD\ÕFÕ� DQDOL]� LOH� NDWHJRULN� GH÷LúNHQOHULQ�
VÕNOÕN�YH�\�]GHOLNOHUL�EHOLUOHQGL��*UXSODUÕQ�NDUúÕODúWÕUÕOPDVÕQ-
GD� NL�NDUH� WHVWL� NXOODQÕOGÕ�� %�W�Q� WHVWOHUGH� S������ DQODPOÕ�
RODUDN�NDEXO�HGLOGL�

*=4/=4):
dDOÕúPD� V�UHVLQFH� DFLO� VHUYLVH� YH� &29,'���� SROLNOLQL÷LQH�
EDúYXUDQ� ��� KDVWD�&29,'���� |Q� WDQÕVÕ� LOH� \DWÕUÕOGÕ�� 6$56�
&R9��� 57�3&5� WHVWL� QHJDWLI� RODQ�� DNFL÷HU� WRPRJUDIL�
J|U�QW�OHPHVL� &29,'���� LOH� X\XPOX� EXOXQPD\DQ� YH�
&29,'���� GÕúÕ� WDQÕ� DODQ� �|UQH÷LQ� .ÕUÕP�.RQJR�.DQDPDOÕ�
$WHúL��EUXVHOOR]��YE�����KDVWD�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ��g]NÕ\ÕP�
DPDoOÕ�NRUR]LI�PDGGH�DOÕPÕ�LOH�\DWÕUÕODQ�YH�HQGRVNRSL�|QFHVL�
\DSÕODQ� WDUDPD� WHVWLQGH� 6$56�&R9��� 57�3&5� WHVWL� SR]LWLI�
RODQ�ELU�KDVWD�GD�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ��6$56�&R9���57�3&5�
WHVWL� SR]LWLI� RODQ� DUGÕúÕN� ��� KDVWD� oDOÕúPD\D� GDKLO� HGLOGL��
+DVWDODUÕQ� RUWDODPD� \DúÕ� �������� \ÕO� ROXS� ��� �����¶�Q�Q�
HUNHN� ROGX÷X� J|U�OG��� &29,'���� KDVWDOÕ÷ÕQÕQ� FLGGL\HWLQH�
J|UH� GH÷HUOHQGLULOGL÷LQGH� ROJXODUÕQ� �� �����¶X� KDILI�� ���
�����¶L� RUWD�� ��� �����¶L� FLGGL� YH� �� �����¶X� NULWLN� RODUDN�
VÕQÕIODQGÕUÕOGÕ��(Q�VÕN�VDSWDQDQ�NRPRUELG�KDVWDOÕNODU�'0����
������YH�+7����������EXOXQPXúWXU�
+DVWDQH\H�EDúYXUGXUXFX�\DNÕQPDODUÕ�VÕUDVÕ�LOH���������¶LQGH�

VROXQXP�\ROX� VHPSWRPODUÕ�� ��� �����¶LQGH� \�NVHN� DWHú�� ���
�����¶ÕQGD�JDVWURLQWHVWLQDO�VHPSWRP��LVKDO��EXODQWÕ��NXVPD���
��������¶ÕQGD�EDú�D÷UÕVÕ���������¶VLQGH�NRNX�YH�WDW�DOPDGD�
ER]XNOXN� RODUDN� EXOXQGX�� <DWÕú� VÕUDVÕQGD� KDVWDODUÕQ� ���
�����¶LQGH� DNFL÷HU� JUDILVL� YH� ��� �����¶LQGH� WRUDNV� %7¶VL�
ROGX÷X� J|U�OG��� /DERUDWXYDU� EXOJXODUÕQGD� KDVWDODUGD� VÕUDVÕ�
LOH� ��� �����¶ÕQGD� G�GLPHU� \�NVHNOL÷L�� ��� �����¶�QGH�
OHQIRSHQL�� ��� �����¶ÕQGD� DVSDUWDW� DPLQR� WUDQVIHUD]� �$67��
\�NVHNOL÷L�� ��� �����¶LQGH� WURPERVLWRSHQL�� ��� �����¶XQGD�
IHUULWLQ� \�NVHNOL÷L�� ��� �����¶LQGH� DODQLQ� DPLQR� WUDQVIHUD]�
�$/7��\�NVHNOL÷L�YH���������¶LQGH�O|NRSHQL�VDSWDQGÕ��2OJX-
ODUÕQ�GHPRJUDILN�YH�NRPRUELG�KDVWDOÕNODUÕ�7DEOR�,¶GH��EDúYXU-
GXUXFX� VHPSWRPODUÕ� 7DEOR�,,¶GH� YH� \DWÕú� VÕUDVÕQGD� DOÕQDQ�
ODERUDWXYDU�WHWNLNOHUL�7DEOR�,,,¶GH�YHULOGL�

Tablo I: +DVWDODUÕQ�'HPRJUDILN�g]HOOLNOHUL�

Tablo II: +DVWDODUÕQ�%DúYXUGXUXFX�6HPSWRPODUÕ�



$OS�ù��hQDO�6��<HQL�NRURQDYLU�V��6$56�&R9����
ND\QDNOÕ� SDQGHPLF�� *HOLúPHOHU� YH� J�QFHO�
GXUXP��)/25$��������������0D\ÕV�������

(UHQVR\� 6�� &29,'���� SDQGHPLVLQGH�
6$56�&R9��� YH� PLNUREL\RORMLN� WDQÕ�
GLQDPLNOHUL�� 0LNUREL\RO� %XO�
�������������������

.DUDNRo� =d�� 3ÕQDUEDúÕ�ùLPúHN� %�� $VLO� 5��
'RGXUJDOÕ�5��dDOÕúNDQHU�)��g]VDUÕ�$��7X÷UXO�6��
(FH� )�� )LUVW� ZDYH� LQ� &29ø'���� SDQGHPLF��$�
VLQJOH� FHQWHU� H[SHULHQFH�� .OLPLN� 'HUJ� ������
������������

7�UN� .OLQLN� 0LNUREL\RORML� YH� (QIHNVL\RQ�
+DVWDOÕNODUÕ�'HUQH÷L�.RURQDYLU�V�ELOJLOHQGLUPH�
VD\IDVÕ��(ULúLP�WDULKL�����$UDOÕN�������KWWSV���Z-
ZZ�NOLPLN�RUJ�WU�NRURQDYLUXV��

:+2�� �� ùXEDW� ����� KWWSV���ZZZ�ZKR�LQW�FV-
U�GRQ����GHFHPEHU������VDUV�FRY��YDULDQWV�HQ��

&'&��(PHUJLQJ�6$56�&R9���9DULDQWV��8SGDWH�
-DQXDU\�� ���� ������ �� ùXEDW� �����KWWSV���ZZ-
Z�FGF�JRY�FRURQDYLUXV������QFRY�PRUH�-
VFLHQFH�DQG�UHVHDUFK�VFLHQWLILF�EULHI�HPHUJLQJ�
YDULDQWV�KWPO�

7KH�1RYHO�&RURQDYLUXV�3QHXPRQLD�(PHUJHQF\�
5HVSRQVH� (SLGHPLRORJ\�7HDP��7KH� (SLGHPLR-
ORJLFDO�&KDUDFWHULVWLFV� RI� DQ�2XWEUHDN� RI� �����
1RYHO� &RURQDYLUXV� 'LVHDVHV� �&29,'����� ²�
&KLQD������>-@��&KLQD�&'&�:HHNO\��������������
��������

1,+� &29,'���� WUHDWPHQW� JXLGHOLQHV�� �� ùXEDW�
����� KWWSV���ZZZ�FRYLG��WUHDWPHQWJXLGH-
OLQHV�QLK�JRY�RYHUYLHZ�FOLQLFDO�VSHFWUXP�

,QIHFWLRXV�'LVHDVHV�6RFLHW\�RI�$PHULFD�*XLGH-
OLQHV� RQ� WKH� 7UHDWPHQW� DQG� 0DQDJHPHQW� RI�
3DWLHQWV� ZLWK� &29,'����� �� ùXEDW� �����
KWWSV���ZZZ�LGVRFLHW\�RUJ�JOREDODVVHWV�LG-
V D � S U D F W L F H � J X L G H -
OLQHV�FRYLG����WUHDWPHQW�LGVD�FRYLG����JO�W[�DQ
G�PJPW�Y������SGI�

7&�6D÷OÕN�%DNDQOÕ÷Õ�&29,'����UHKEHUL����ùXEDW�
�����KWWSV���FRYLG���VDJOLN�JRY�WU�(NOHQ-
W L � � � � � � � � � F R Y L G � � U H K -
EHULDJLUSQRPRQLDUGVVHSVLVYHVHSWLNVRN\RQWHPLS
GI�SGI

(XURSHDQ� &HQWUH� IRU� 'LVHDVH� 3UHYHQWLRQ� DQG�
&RQWURO��FDVH�GHILQLWLRQ�IRU�FRURQDYLUXV�GLVHDVH�
������&29,'��������ùXEDW�������KWWSV���ZZZ�-
HFGF�HXURSD�HX�HQ�FRYLG����VXUYHLOODQFH�-
FDVH�GHILQLWLRQ

&KHQ�<��.OHLQ�6/��*DULEDOGL�%7��/L�+��:X�&��
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2VHYHOD�10�� /L�7��0DUJROLFN� -%�� 3DZHOHF�*��
/HQJ� 6;��$JLQJ� LQ� &29,'����� 9XOQHUDELOLW\��
LPPXQLW\� DQG� LQWHUYHQWLRQ�� �$JHLQJ� 5HV� 5HY��
�����������������

0XNKHUMHH� 6�� 3DKDQ� .�� ,V� &29,'����
*HQGHU�VHQVLWLYH"� -RXUQDO� RI� 1HXURLPPXQH�
3KDUPDFRORJ\�������������������

%DVWDUG�3��5RVHQ�/%��=KDQJ�4��0LFKDLOLGLV�(��
+RIIPDQQ�++��=KDQJ�<��HW�DO�� �$XWRDQWLERGLHV�
DJDLQVW�W\SH�,�,)1V�LQ�SDWLHQWV�ZLWK�OLIH�WKUHDWHQ-
LQJ� &29,'����� 6FLHQFH�� ���������������H-
DEG�����

.XPDU�$��$URUD�$�� 6KDUPD� 3��$QLNKLQGL� 6$��
%DQVDO�1�� 6LQJOD�9��.KDUH� 6�� 6ULYDVWDYD�$�� ,V�
GLDEHWHV�PHOOLWXV�DVVRFLDWHG�ZLWK�PRUWDOLW\�DQG�
VHYHULW\�RI�&29,'���"�$�PHWD�DQDO\VLV��'LDEH-
WHV�0HWDE�6\QGU�&OLQ�5HV�5HY�������������±���

=KX�/��6KH�=*��&KHQJ�;��4LQ�--��=KDQJ�;-��&DL�
-��HW�DO��$VVRFLDWLRQ�RI�EORRG�JOXFRVH�FRQWURO�DQG�
RXWFRPHV� LQ� SDWLHQWV� ZLWK� &29,'���� DQG�
SUH�H[LVWLQJ� W\SH� �� GLDEHWHV�� &HOO� 0HWDE��
���������±���

&DUUDVFR�6iQFKH]� )-�� /ySH]�&DUPRQD� 0'��
0DUWtQH]�0DUFRV� )-�� 3pUH]�%HOPRQWH� /0��
+LGDOJR�-LPpQH]� $�� %XRQDLXWR� 9��� HW� DO��
6(0,�&29,'���� 1HWZRUN��$GPLVVLRQ� K\SHU-
JO\FDHPLD�DV�D�SUHGLFWRU�RI�PRUWDOLW\�LQ�SDWLHQWV�
KRVSLWDOL]HG� ZLWK� &29,'���� UHJDUGOHVV� RI�
GLDEHWHV� VWDWXV�� GDWD� IURP� WKH� 6SDQLVK�
6(0,�&29,'���� 5HJLVWU\�� $QQ� 0HG��
�������������������

*�QDO� g�� 7�UH� (�� %D\EXUWOX� 0�� $UVODQ� 8��
'HPLUD÷�0'��7DúNÕQ�0+��.ÕOÕo�6��&29,'����
WDQÕOÕ�KDVWDODUÕQ� ULVN� IDNW|UOHUL� DoÕVÕQGDQ�GH÷HU-
OHQGLULOPHVL�� 0LNUREL\RO� %XO�
������������������

(UVDQ�*��$NNLUD]�%Do�*��<�NVHO�g��<ÕOGÕ]�)ù��
3DSLOD�d��$UVX�*��g]oXNXUOX�$5��$NWDú�2��(UVDQ�
6�� øQDQ�$+��ùHQR÷OX�1��7KH�'HPRJUDSKLF�DQG�
&OLQLFDO�)HDWXUHV�RI�����&29,'����3DWLHQWV��$�
6LQJOH�FHQWHU� ([SHULHQFH�� 0HGLWHUU� -� ,QIHFW�
0LFURE�$QWLPLFURE�����������

:DQJ�)��1LH�-��:DQJ�+��=KDR�4��;LRQJ�<��'HQJ�
/��6RQJ�6��0D�=��0R�3��=KDQJ�<��&KDUDFWHULVWLFV�
RI� 3HULSKHUDO� /\PSKRF\WH� 6XEVHW�$OWHUDWLRQ� LQ�
&29,'���� 3QHXPRQLD�� 7KH� -RXUQDO� RI� ,QIHF-
WLRXV�'LVHDVHV����������������������±����

0DFNPDQ�1��$QWRQLDN�6��:ROEHUJ�$6��.DVWKXUL�
5�� .H\� 16�� &RDJXODWLRQ� $EQRUPDOLWLHV� DQG�
7KURPERVLV� LQ� 3DWLHQWV� ,QIHFWHG� :LWK�
6$56�&R9��� DQG� 2WKHU� 3DQGHPLF� 9LUXVHV��
$UWHULRVFOHU�7KURPE�%LRO����������������������
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*XDQ�:-��1L�=<��+X�<��/LDQJ�:+��2X�&4��+H�
-;��� HW� DO�� &KLQD� 0HGLFDO� 7UHDWPHQW� ([SHUW�
*URXS�IRU�&RYLG�����&OLQLFDO�&KDUDFWHULVWLFV�RI�
&RURQDYLUXV�'LVHDVH� ����� LQ� &KLQD�� 1� (QJO� -�
0HG������������������������

+XDQJ�0��<DQJ�<��6KDQJ�)��=KHQJ�<��=KDR�:��
/XR�/��+DQ�;��/LQ�$��=KDR�+��*X�4��6KL�<��/L�-��
;X�;��/LX�.��'HQJ�<��&DR�4��:DQJ�:��&OLQLFDO�
&KDUDFWHULVWLFV� DQG� 3UHGLFWRUV� RI� 'LVHDVH�
3URJUHVVLRQ�LQ�6HYHUH�3DWLHQWV�ZLWK�&29,'����
,QIHFWLRQ�LQ�-LDQJVX�3URYLQFH��&KLQD��$�'HVFULS-
WLYH�6WXG\��$P�-�0HG�6FL���������������������

-RVKL�6��3DUNDU� -��$QVDUL�$��9RUD�$��7DOZDU�'��
7LZDVNDU�0��3DWLO�6��%DUNDWH�+��5ROH�RI�IDYLS-
LUDYLU�LQ�WKH�WUHDWPHQW�RI�&29,'�����,QW�-�,QIHFW�
'LV������������������

/RX�<��/LX�/��<DR�+��+X�;��6X�-��;X�.��/XR�5��
<DQJ�;��+H�/��/X�;��=KDR�4��/LDQJ�7��4LX�<��
&OLQLFDO� 2XWFRPHV� DQG� 3ODVPD� &RQFHQWUDWLRQV�
RI� %DOR[DYLU� 0DUER[LO� DQG� )DYLSLUDYLU� LQ�
&29,'���� 3DWLHQWV��$Q� ([SORUDWRU\� 5DQGRP-
L]HG��&RQWUROOHG�7ULDO��(XU�-�3KDUP�6FL��2FWREHU�
������������

&'&� &29,'���� 5HVSRQVH� 7HDP�� 6HYHUH�
RXWFRPHV� DPRQJ� SDWLHQWV� ZLWK� FRURQDYLUXV�
GLVHVDVH� ����� �&29,'������ 8QLWHG� 6WDWHV��
)HEUXDU\� ���0DUFK� ���� ������ 00:5� 0RUE�
0RUW�:NO\�5HS�����������������

=KDQJ�/��+XDQJ�%��;LD�+��)DQ�+��=KX�0��=KX�
/��=KDQJ�+��7DR�;��&KHQJ�6��&KHQ�-��5HWURVSHF-
WLYH�DQDO\VLV�RI��FOLQLFDO�IHDWXUHV�LQ�����FRURQD-
YLUXV� GLVHDVH� ����� FDVHV�� (SLGHPLRO� ,QIHFW��
���������H�����
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Amaç: 
%X�NHVLWVHO�oDOÕúPDGD�&RYLG����SDQGHPLVLQGH�VRV\DO�L]RODV\RQXQ�oRFXNODUÕQ�EHVOHQPH�DOÕúNDQ�
OÕNODUÕ�� GL\HW� NDOLWHVL�� \DúDP� WDU]Õ� GH÷LúLNOLNOHUL� YH� REH]LWH� �]HULQH� HWNLVLQLQ� GH÷HUOHQGLULOPHVL�
DPDoODQPÕúWÕU�

Gereç ve Yöntemler: 
&RYLG����NDUDQWLQD�G|QHPLQGH�HYGH�NDOPD�]RUXQOXOX÷X�RODQ������\Dú�DUDVÕ����������HUNHN�YH�
����NÕ]��oRFXN�YH�DG|OHVDQ�oDOÕúPD\D�GDKLO�HGLOPLúWLU��dDOÕúPD�YHULOHUL�ZHE�WDEDQOÕ�DQNHW�IRUPX�
DUDFÕOÕ÷Õ�LOH�WRSODQPÕúWÕU��dRFXN�YH�DG|OHVDQODUÕQ�GHPRJUDILN�|]HOOLNOHUL��EHVOHQPH�DOÕúNDQOÕNODUÕ��
$NGHQL]�'L\HW�.DOLWH� øQGHNVL� �.,'0('��� X\NX� V�UHVL�� HNUDQ� EDúÕQGD� JHoLULOHQ� V�UH�� IL]LNVHO�
DNWLYLWH�GXUXPODUÕ�YH�DQWURSRPHWULN�|Oo�POHUL��Y�FXW�D÷ÕUOÕ÷Õ�YH�ER\�X]XQOX÷X��VRUJXODQPÕúWÕU�

Bulgular: 
3DQGHPL� G|QHPLQGH� oRFXNODUÕQ� HNUDQ� EDúÕQGD� JHoLUGLNOHUL� V�UH� LOH� X\NX� V�UHOHULQLQ� KHU� LNL�
FLQVL\HWWH�GH�DUWWÕ÷Õ�� IL]LNVHO�DNWLYLWH�\DSDQODUÕQ�RUDQÕQÕQ�D]DOGÕ÷Õ��oRFXNODUÕQ�Y�FXW�D÷ÕUOÕ÷ÕQÕQ�
RUWDODPD����������NJ�YH�EHGHQ�N�WOH�LQGHNVOHULQLQ�LVH��RUWDODPD����������NJ�P��DUWÕú�J|VWHUGL÷L�
EHOLUOHQPLúWLU��dRFXNODUÕQ�SDQGHPL�G|QHPLQGH� WRSODP�.,'0('�VNRUXQXQ�RUWDODPD����������
SXDQ� ROGX÷X� YH� oRFXNODUÕQ� \DUÕVÕQGDQ� ID]ODVÕQÕQ�$NGHQL]� GL\HWLQH� X\XPODUÕQÕQ� RUWD� G�]H\GH�
ROGX÷X� VDSWDQPÕúWÕU�� %X� G|QHPGH� oRFXNODUÕQ� SDQGHPL� |QFHVL� G|QHPH� J|UH� GDKD� ID]OD� oHúLW�
DWÕúWÕUPDOÕN��WDWOÕ�YH�WX]OX���WDWOÕ�YH�KDPXU�LúL��U�QOHU�W�NHWWLNOHUL��DQFDN�SDQGHPL�VÕUDVÕQGD�VHE]H��
PH\YH��NXUX\HPLú�YH�\D÷OÕ�WRKXP�W�NHWLPL�JLEL�GL÷HU�VD÷OÕNOÕ�EHVOHQPH�DOÕúNDQOÕNODUÕQÕQ�GD�DUWÕú�
J|VWHUGL÷L�WHVSLW�HGLOPLúWLU�

Sonuç: 
3DQGHPL� G|QHPLQGH� VRV\DO� L]RODV\RQ� QHGHQL\OH� HYGH� JHoLULOHQ� V�UHOHUGHNL� DUWÕú� oRFXNODUÕQ�
EHVOHQPH� DOÕúNDQOÕNODUÕ�� IL]LNVHO� DNWLYLWH� GXUXPODUÕQGD� D]DOPD� YH� Y�FXW� D÷ÕUOÕ÷ÕQGD� DUWÕú� LOH�
LOLúNLOHQGLULOHELOLU��%X�QHGHQOH�VRV\DO� L]RODV\RQXQ�X\JXODQGÕ÷Õ�NDUDQWLQD�G|QHPOHULQGH�oRFXN�
ODUÕQ�EHVOHQPH�GXUXPODUÕQÕQ�VÕNOÕNOD�L]OHQPHVL�YH�GH÷HUOHQGLULOPHVLQLQ�WRSOXP�VD÷OÕ÷Õ�DoÕVÕQGDQ�
ROXúDELOHFHN�EDúND�VDOJÕQ�G|QHPOHUL�LoLQ�oRFXNODUÕQ�EHVOHQPHOHULQH�\|QHOLN�SODQ�YH�SROLWLNDODUÕQ�
ROXúWXUXOPDVÕQGD�|QHPOLGLU�

Anahtar Kelimeler: 
$NGHQL]�GL\HWL��%HVOHQPH�DOÕúNDQOÕNODUÕ��&RYLG�����dRFXN��<DúDP�WDU]Õ�GH÷LúLNOLNOHUL

ABSTRACT
Aim: 
7KLV� FURVV�VHFWLRQDO� VWXG\� DLPHG� WR� HYDOXDWH� WKH� HIIHFWV� RI�
VRFLDO� LVRODWLRQ�RQ�FKLOGUHQ
V�QXWULWLRQDO�KDELWV��GLHW�TXDOLW\��
OLIHVW\OH�FKDQJHV��DQG�REHVLW\�GXULQJ�WKH�&RYLG����SDQGHPLF�

Material and Methods: 
7KLV�VWXG\�ZDV�FRQGXFWHG�RQ����� �����ER\V�DQG�����JLUOV��
FKLOGUHQ�DQG�DGROHVFHQWV�DJHG������\HDUV�ZKR�ZHUH�IRUFHG�WR�
TXDUDQWLQH� WKHPVHOYHV� DW� KRPH��$� ZHE�EDVHG� VXUYH\� ZDV�
XVHG� WR� REWDLQ� VWXG\� GDWD�� &KLOGUHQ� DQG� DGROHVFHQWV� ZHUH�
DVNHG�DERXW�WKHLU�GHPRJUDSKLF�FKDUDFWHULVWLFV��HDWLQJ�KDELWV��
WKH� 0HGLWHUUDQHDQ� 'LHW� 4XDOLW\� ,QGH[� �.,'0('��� VOHHS�
GXUDWLRQ��VFUHHQ�WLPH��SK\VLFDO�DFWLYLW\�VWDWXV�DQG�DQWKURSR�
PHWULF�PHDVXUHPHQWV��ERG\�ZHLJKW�DQG�KHLJKW����

Results: 
,W�ZDV� IRXQG� WKDW� FKLOGUHQ
V� VFUHHQ� WLPH� DQG� VOHHS�GXUDWLRQ�
LQFUHDVHG� LQ� ERWK� JHQGHU� DQG� SHUFHQWDJH� RI� GRLQJ� SK\VLFDO�
DFWLYLW\� GHFUHDVHG� GXULQJ� WKH� SDQGHPLF�� %RG\� ZHLJKW� DQG�
ERG\�PDVV�LQGH[�RI�FKLOGUHQ�LQFUHDVHG�DW�D�PHDQ�RI����������
NJ� DQG� ��������� NJ�P�� UHVSHFWLYHO\�� �7KH�PHDQ�.,'0('�
VFRUH�RI�FKLOGUHQ�ZDV����������DQG�PRUH�WKDQ�KDOI�RI�FKLOGUHQ�
FRPSOLHG� ZLWK� 0HGLWHUUDQHDQ� GLHW� PRGHUDWHO\� GXULQJ� WKH�
SDQGHPLF�� ,W�ZDV� GHWHUPLQHG� WKDW� FKLOGUHQ� FRQVXPHG�PRUH�
VQDFNV� �VZHHW� DQG� VDOW\��� GHVVHUW� DQG� SDVWU\� SURGXFWV� WKDQ�
EHIRUH� WKH�SDQGHPLF�SHULRG��EXW�VRPH�KHDOWK\�HDWLQJ�KDELWV�
VXFK� DV� YHJHWDEOHV�� IUXLWV�� QXWV�� DQG� RLOVHHG� FRQVXPSWLRQ�
LQFUHDVHG�GXULQJ�WKH�SDQGHPLF�

Conclusion:
&KLOGUHQ¶V�LQFUHDVHG�ZHLJKW�JDLQ��FKDQJHG�HDWLQJ�KDELWV�DQG�
SK\VLFDO�DFWLYLW\�PD\�EH�DVVRFLDWHG�ZLWK�LQFUHDVHG�WLPHV�SHQW�
DW�KRPH�GXH�WR�VRFLDO�LVRODWLRQ�GXULQJ�WKH�SDQGHPLF��)RU�WKLV�
UHDVRQ��IUHTXHQW�PRQLWRULQJ�DQG�HYDOXDWLRQ�RI�WKH�QXWULWLRQDO�
VWDWXV� RI� FKLOGUHQ� GXULQJ� WKH� &RYLG���� ORFNGRZQ� LV� YHU\�
LPSRUWDQW� � IRU� SXEOLF� KHDOWK� DXWKRULWLHV� WR� PDNH� IXWXUH�
SROLFLHV�RQ�FKLOGUHQ¶V�QXWULWLRQDO�UHFRPPHQGDWLRQV�ZKHQ�QHZ�
SDQGHPLFV�DUULYH�DQG�ORFNGRZQ�SROLFLHV�DUH�LPSOHPHQWHG�
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GDQ�SDQGHPL�RODUDN�LODQ�HGLOPLúWLU���������7�UNL\H
GH�LON�YDND�
����� \ÕOÕ� 0DUW� D\ÕQGD� J|U�OP�ú� ROXS�� KDVWDOÕ÷ÕQ� \D\ÕOÕP�
KÕ]ÕQÕQ�\�NVHN�ROPDVÕ� YH�KDVWDOÕ÷D�ED÷OÕ� |O�POHU�QHGHQL\OH�
W�P� G�Q\DGD� ROGX÷X� JLEL� �ONHPL]GH� JHQHOLQGH� GH�
RNXOODU��QLYHUVLWHOHU��VSRU�VDORQODUÕ��PD÷D]DODU�YH�IDEULNDODU�
JLEL�EXODúÕ�KÕ]ODQGÕUDFDN�RUWDPODUGDNL�IDDOL\HWOHULQ�GXUGXUXO�
PDVÕQD� NDUDU� YHULOPLúWLU�� g]HOOLNOH� EXODúÕ� KÕ]ODQGÕUPDODUÕ�
QHGHQL\OH�RNXO�oD÷ÕQGDNL�oRFXNODU�YH�DG|OHVDQODU�����\Dú�DOWÕ��
LOH�KDVWDOÕNWDQ�HWNLOHQPH�RODVÕOÕ÷Õ�\�NVHN�RODQ�\DúOÕODUÕQ�����

\Dú��VW��� VRV\DO� L]RODV\RQ�QHGHQL\OH� HYGH�NDOPDODUÕ� JHUHN�
PLúWLU�������
6DOJÕQ� G|QHPOHULQH� VRV\DO� L]RODV\RQ� QHGHQL\OH� NDUDQWLQD�
V�UHoOHULQLQ�GH�HNOHQPHVL�\�NVHN�RODQ�VWUHV�G�]H\OHULQL�GDKD�
GD� � DUWWÕUPDNWDGÕU�� .DUDQWLQD� V�UHFL� ELUH\OHULQ� EHVOHQPH� YH�
IL]LNVHO�DNWLYLWH�EDúWD�ROPDN��]HUH�\DúDP�WDU]ÕQÕ�GD�ROXPVX]�
HWNLOH\HELOPHNWHGLU�� &RYLG���� SDQGHPLVLQGH� HYGH� NDOPDN�
]RUXQGD�RODQ�oRFXN�YH�DG|OHVDQODUÕQ�EHVOHQPH�DOÕúNDQOÕNODUÕ��
IL]LNVHO� DNWLYLWH� GXUXPODUÕ�� X\NX� DOÕúNDQOÕNODUÕQGD� DQL� YH�
N|NO�� ELU� GH÷LúLPOHU� PH\GDQD� JHOGL÷L� EHOLUWLOPHNWHGLU��
(÷LWLPH� HYGH� RQOLQH� RODUDN� GHYDP� HGHQ� oRFXNODUÕQ� HNUDQ�
EDúÕQGD�JHoLUGLNOHUL�V�UHQLQ�DUWWÕ÷Õ�YH�GDKD�VHGDQWHU�ROGXNODUÕ�
VDSWDQPÕúWÕU��$\UÕFD� SDQGHPL� G|QHPLQGH� \DúDQDQ� VWUHV� YH�
X\NX� V�UHOHULQGHNL� GH÷LúLPOHU� GH� EHVOHQPH� DOÕúNDQOÕNODUÕQÕ�
ROXPVX]�HWNLOHPHNWHGLU�������
<HWHUOL�YH�GHQJHOL�EHVOHQPH�J�oO��ELU�ED÷ÕúÕNOÕN�VLVWHPL�LoLQ�
JHUHNOLGLU�YH�&RYLG����JLEL�HQIHNVL\RQ�KDVWDOÕNODUÕQÕQ�|QOHQ�
PHVL�YH�WHGDYLVLQGH�|QHPOL�URO�DOPDNWDGÕU����������%HVOHQPH�
YH�VD÷OÕN�DUDVÕQGDNL�J�oO��LOLúNL�QHGHQL\OH�&RYLG����SDQGHPL�
G|QHPLQGH�EHVOHQPH�|QHULOHUL�GDKD�GD�|QHP�ND]DQPDNWDGÕU�
������ g]HOOLNOH� ED]Õ� EHVLQOHULQ� ED÷ÕúÕNOÕ÷Õ� J�oOHQGLUGL÷L�
YXUJXODQPDVÕQD� UD÷PHQ� EHVLQ� YH� EHVLQ� |JHOHULQGHQ� oRN�
GL\HWLQ� ELU� E�W�Q� RODUDN� GH÷HUOHQGLULOPHVL� |QHPOLGLU�� %X�
DPDoOD�ELUH\OHULQ�J�QO�N�EHVLQ�YH�EHVLQ�|JHOHUL�DOÕP�PLNWDU�
ODUÕ�LOH�ELUOLNWH��EHVOHQPH�|QHULOHULQH�X\XPODUÕQÕQ�GH÷HUOHQGL�
ULOPHVL�DPDFÕ\OD��GL\HW�NDOLWH�LQGHNVOHUL�JHOLúWLULOPLúWLU�������
$NGHQL]�'L\HW�.DOLWH�øQGHNVL��.,'0('��GH�EX�LQGHNVOHUGHQ�
ELULGLU� ������$NGHQL]� GL\HWL�$NGHQL]� �ONHOHULQLQ� EHVOHQPH�
|]HOOLNOHULQL� \DQVÕWDQ�� VHE]H�� PH\YH�� WDP� WDKÕOODU�� EDOÕN� YH�
]H\WLQ\D÷ÕQÕQ� W�NHWLOGL÷L�� LúOHQPLú�EHVLQ�DOÕPÕQÕQ�D]�ROGX÷X�
ELU� EHVOHQPH�PRGHOLGLU�� &RYLG���¶GDQ� NRUXQPDGD� |QHULOHQ�
ELU�EHVOHQPH�PRGHOLQLQ�ROPDVÕQÕQ�\DQÕ�VÕUD�oRFXN�YH�DG|OH�
VDQ�VD÷OÕ÷Õ�LoLQ�GH�|QHPOL�ELU�EHOLUOH\LFLGLU�������
1RUPDO� úDUWODUGD� G�Q\DGDNL� oRFXNODUÕQ� ���
LQGHQ� ID]ODVÕ�
KDUHNHWVL]�ROGX÷X�����
ÕQGDQ�ID]ODVÕQÕQ�HNUDQ�EDúÕQGD�NDOPD�
NXUDOODUÕQD�X\PDGÕ÷Õ�YH�\DNODúÕN�\DUÕVÕQÕQ�$NGHQL]�GL\HWLQH�
X\XPODUÕQÕQ� oRN� G�ú�N� ROGX÷X� EHOLUWLOPHNWHGLU�� &RYLG����
SDQGHPLVL�LOH�ELUOLNWH�oRFXN�YH�DG|OHVDQODUÕQ�IL]LNVHO�KDUHNHW�
NÕVÕWOÕOÕNODUÕ��HNUDQ�PDUX]L\HWOHUL�YH�EHVOHQPH�DOÕúNDQOÕNODUÕQ�
GDNL� GH÷LúLPOHU� J|]� |Q�QGH� EXOXQGXUXOGX÷XQGD� JHOHFHNWH�
VD÷OÕNODUÕQÕQ�ROXPVX]�HWNLOHQHFH÷L�G�ú�Q�OPHNWHGLU�������%X�
YHULOHUGHQ� \ROD� oÕNDUDN� EX� oDOÕúPD� �ONHPL]GH� &RYLG�����
SDQGHPLVLQLQ�EDúODPDVÕ\OD�ELUOLNWH� HQ� VÕNÕ� VRV\DO� L]RODV\RQ�
WHGELUOHULQLQ�X\JXODQGÕ÷Õ��LNL�D\OÕN�G|QHPGH�oRFXN�YH�DG|OH�
VDQODUÕQ�\DúDGÕ÷Õ�NDUDQWLQD�V�UHFLQLQ�EHVOHQPH�DOÕúNDQOÕNODUÕ��
IL]LNVHO� DNWLYLWH��$NGHQL]� GL\HWLQH� X\XP� YH� DQWURSRPHWULN�
|Oo�POHUL��]HULQH�RODQ�HWNLOHULQL�LQFHOHPHN�DPDFÕ\OD�SODQODQ�
PÕúWÕU��

GEREÇ ve YÖNTEM
:HE�WDEDQOÕ�EX�NHVLWVHO�oDOÕúPD\D��$QWDO\D¶GD�LNDPHW�HGHQ��
SDQGHPL�G|QHPLQLQ����1LVDQ����0D\ÕV������WDULKOHUL�DUDVÕQ�
GD�VRND÷D�oÕNPD�NÕVÕWODPDVÕ�EXOXQDQ������\Dú�DUDVÕ�����HUNHN�
YH�����NÕ]�ROPDN��]HUH�WRSODPGD�����oRFXN�GDKLO�HGLOPLúWLU��
$UDúWÕUPDQÕQ� &RYLG���� NRQXVXQGD� ELOLPVHO� DUDúWÕUPD� L]QL�
7�&��6D÷OÕN�%DNDQOÕ÷Õ�%LOLPVHO�$UDúWÕUPD�3ODWIRUPXQGDQ�YH�
HWLN�RQD\Õ�LVH�$NGHQL]�hQLYHUVLWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOXQGDQ� ����������������� � DOÕQPÕúWÕU�� dDOÕúPD\D� GDKLO�

3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�$NGHQL]�'L\HW�.DOLWH�øQGHNVL�
VNRUODUÕQÕQ� REH]LWH� YH� Y�FXW� D÷ÕUOÕ÷Õ� GH÷LúLPOHULQH� J|UH�
GH÷HUOHQGLULOPHVL�7DEOR�,,¶GH�J|VWHULOPLúWLU��

Tablo II: dRFXNODUÕQ�SDQGHPL�VÕUDVÕQGDNL�$NGHQL]�'L\HW�.DOLWH�øQGHNVL�
�����������������.,'0('��VNRUODUÕQÕQ�REH]LWH�YH�SDQGHPL�G|QHPLQGHNL�
�����������������Y�FXW�D÷ÕUOÕN�GH÷LúLPOHULQH�J|UH�GH÷HUOHQGLULOPHVL�

dRFXNODUÕQ� SDQGHPL� G|QHPLQGH� WRSODP� .,'0('� VNRUX�
RUWDODPD� ��������� SXDQ� ROXS�� HUNHNOHULQ� ����������� GL\HW�
VNRUODUÕQÕQ�NÕ]ODUGDQ������������GDKD�\�NVHN�ROGX÷X�EXOXQ�
PXúWXU� �S �������� �dDOÕúPD\D�NDWÕODQ� oRFXNODUÕQ�.,'0('�
VNRUXQD�J|UH�$NGHQL]�GL\HWLQH�X\XPODUÕ�VÕQÕIODQGÕUÕOGÕ÷ÕQGD�
LVH� KHP� HUNHN� �������� KHP� GH� NÕ]� oRFXNODUÕQ� ��������
\DUÕVÕQGDQ� ID]ODVÕQÕQ� $NGHQL]� GL\HWLQH� X\XPODUÕQÕQ� RUWD�
G�]H\GH�ROGX÷X�VDSWDQPÕúWÕU��$NGHQL]�GL\HWLQH�X\XPODUÕ�L\L�
RODQODUÕQ� RUDQÕ� HUNHNOHUGH� GDKD� \�NVHN� �(UNHN��������
.Õ]���������GL\HWH�X\XPX�G�ú�N�RODQODUÕQ�RUDQÕ�LVH�NÕ]ODUGD�
GDKD�\�NVHN��(UNHN�������.Õ]���������ROGX÷X�EHOLUOHQPLúWLU��
2EH]LWH� VÕQÕIODPDVÕQD�J|UH� ]D\ÕI� RODQ� oRFXNODUÕQ�.,'0('�
VNRUODUÕQÕQ�QRUPDO��KDILI�úLúPDQ�REH]�oRFXNODUD�J|UH�\�NVHN�
ROGX÷X� �S �������� ELUH\OHULQ� SDQGHPL� G|QHPLQGHNL� Y�FXW�
D÷ÕUOÕ÷ÕQGDNL�GH÷LúLP�LOH�.,'0('�VNRUODUÕ�DUDVÕQGD�DQODPOÕ�
ELU�LOLúNL�EXOXQPDGÕ÷Õ�VDSWDQPÕúWÕU��

3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�ED]Õ�EHVLQ��EHVLQ�JUXSODUÕ�YH�
LoHFHNOHULQ� W�NHWLP� GXUXPODUÕQÕQ� GH÷HUOHQGLULOPHVL� 7DEOR�
,,,¶WH�J|VWHULOPLúWLU��3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�EDOÕN�YH�
GHQL]��U�QOHUL��JD]OÕ�LoHFHNOHU��PH\YHOL�JD]VÕ]�LoHFHNOHU��KD]ÕU�
PH\YH�VXODUÕ�YH�ELWNL�oD\ODUÕ�W�NHWLP�PLNWDUODUÕ�GÕúÕQGD�VHE]H��
PH\YH��\D÷OÕ�WRKXP��\XPXUWD��V�W��\R÷XUW��D\UDQ�W�NHWLPOHU�
LQH�HN�RODUDN�WDWOÕ�YH�WX]OX�DWÕúWÕUPDOÕN��KDPXU�LúL��U�QOHU�JLEL�
VD÷OÕNVÕ]� DWÕúWÕUPDOÕN� W�NHWLPOHULQGH� GH� DUWÕú� J|VWHUGL÷L�
VDSWDQPÕúWÕU��

Tablo III:�3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�ED]Õ�EHVLQ��EHVLQ�JUXSODUÕ�����
�����������������YH�LoHFHN�W�NHWLP�DOÕúNDQOÕNODUÕQGDNL�GH÷LúLPLQ�GH÷HUOHQGLU
������������������LOPHVL���Q������

<):<1̪5)
'�Q\D¶GDNL� &RYLG���� YDND� VD\ÕODUÕ� LQFHOHQGL÷LQGH� 7�UNL�
\H¶QLQ� HQ� ID]OD� YDND� VD\ÕVÕQD� VDKLS� DOWÕQFÕ� �ONH� ROGX÷X�� EX�
QHGHQOH�GH�KDVWDOÕ÷ÕQ�\D\ÕOÕPÕQÕ�D]DOWPDN�LoLQ�VÕNÕ�|QOHPOHULQ�
X\JXODQGÕ÷Õ� �ONHOHUGHQ� ELUL� ROGX÷X� J|U�OPHNWHGLU� ������
8\JXODQDQ� WHGELUOHUGHQ� HQ� |QHPOLVL� RODQ� VRV\DO� L]RODV\RQ��
EHUDEHULQGH� IL]LNVHO� DNWLYLWH� G�]H\LPL]LQ� D]DODUDN� GDKD�
VHGDQWHU� ELU� \DúDP� V�UPHPL]H� QHGHQ� ROPXúWXU� � ������
g]HOOLNOH�RQ�VHNL]�\Dú�DOWÕ�oRFXNODU��X\JXODQDQ�VRND÷D�oÕNPD�
NÕVÕWODPDODUÕ�YH�H÷LWLPOHULQLQ�RQOLQH�GHYDP�HWPHVL�QHGHQL\OH�
IL]LNVHO� DNWLYLWH� G�]H\L� D]DODQ� JUXSODUGDQ� ELULGLU�� 6RV\DO�
L]RODV\RQ�LOH�ELUOLNWH�HNUDQ�NDUúÕVÕQGD�JHoHQ�V�UHQLQ�DUWPDVÕ�
oRFXNODUGD�IL]LNVHO�DNWLYLWH�G�]H\OHULQL�D]DOWPDVÕQÕQ�\DQÕ�VÕUD�
X\NX� NDOLWHVLQL� GH� ROXPVX]� HWNLOH\HUHN� EHVOHQPH� DOÕúNDQ�
OÕNODUÕQÕQ�GH÷LúPHVLQH�YH�LOHUOH\HQ�G|QHPOHUGH�Y�FXW�D÷ÕUOÕN�
DUWÕúÕ�LOH�REH]LWH�JHOLúPHVLQH�QHGHQ�RODFDNWÕU��2EH]�ELUH\OHULQ�
&RYLG����HQIHNVL\RQXQX�GDKD�úLGGHWOL�JHoLUGL÷L�ELOLQPHNWH�
GLU��%X�QHGHQOH�DUWDQ�Y�FXW�D÷ÕUOÕNODUÕ�LOH�LQIODPDV\RQ�G�]H\�

OHULQGHNL� DUWÕú� oRFXNODUÕQ� &RYLG���� KDVWDOÕ÷ÕQD� \DNDODQPD�
GXUXPODUÕQGD�KDVWDOÕN� VH\ULQL� GH� ROXPVX]� HWNLOH\HELOHFHNWLU�
������$\UÕFD�VRND÷D�oÕNPD�NÕVÕWODPDODUÕQÕQ�\DúDQGÕ÷Õ�NDUDQWL�
QD�G|QHPLQGH�oRFXNODUGD�VWUHV�YH�ND\JÕ�G�]H\OHULQGHNL�DUWÕú�
X\NX� V�UHOHULQGH� GH÷LúLPOHUH�� EHVLQ� DOÕPÕQÕQ� DUWPDVÕQD� YH�
VRQXo� RODUDN� WHKOLNHOL� ELU� NÕVÕU� G|QJ�\H� QHGHQ� ROPDNWDGÕU�
�������

dRFXNODUÕQ�J�Q�LoHULVLQGHNL�WRSODP�WHNQRORML�NXOODQÕP�V�UHVL�
QLQ� DUWPDVÕ� HNUDQ� NDUúÕVÕQGD� JHoLULOHQ� V�UHQLQ� X]PDVÕQD�
QHGHQ�ROPXúWXU��������<DSÕODQ�oDOÕúPDODUGD�WHOHYL]\RQ�L]OHPH�
V�UHVL� YH� GLMLWDO� WHNQRORML� DUDoODUÕ� NXOODQÕP� V�UHOHUL� DUWWÕNoD�
HNUDQ� NDUúÕVÕQGD� DWÕúWÕUPDOÕN� W�NHWLPOHULQLQ� DUWWÕ÷Õ� YH� HNUDQ�
PDUX]L\HW� V�UHVL� LOH� REH]LWH� DUDVÕQGD� SR]LWLI� LOLúNL� ROGX÷X�
VDSWDQPÕúWÕU� ��������� %X� oDOÕúPDGD� SDQGHPL� G|QHPLQGH�
HNUDQ� NDUúÕVÕQGD� JHoLULOHQ� V�UH� � LOH� DWÕúWÕUPDOÕN� W�NHWLPLQLQ�
|QHPOL� GHUHFHGH� DUWÕú� J|VWHUGL÷L�� IL]LNVHO� DNWLYLWH� \DSDQ�
ODUÕQÕQ�RUDQÕQÕQ�LVH�|QHPOL�GHUHFHGH�D]DOGÕ÷Õ�J|U�OPHNWHGLU��
%XQODUD�HN�RODUDN�oRFXNODUÕQ�SDQGHPL�G|QHPLQGH�GDKD�JHo�
\DWWÕNODUÕ� YH� X\NXGD� JHoLULOHQ� V�UHQLQ� �JHFH� YH� J�QG�]�� GH�
DUWÕú�J|VWHUGL÷L�EHOLUOHQPLúWLU��dLQ¶GH�\DNODúÕN�������|÷UHQFL�
LOH� \DSÕODQ� ELU� oDOÕúPDGD� EX� oDOÕúPD\OD� EHQ]HU� úHNLOGH�
SDQGHPL� G|QHPLQGH� IL]LNVHO� DNWLYLWH� G�]H\OHULQLQ� D]DOGÕ÷Õ��
oRFXNODUÕQ�\DNODúÕN�\DUÕVÕQÕQQ�RQOLQH�H÷LWLP�LoLQ���VDDW�HNUDQ�
EDúÕQGD�NDOGÕNODUÕ�VDSWDQPÕúWÕU�������5DQMEDU�YH�DUN�������LVH�
SDQGHPLGH�RNXOODUÕQÕQ�NDSDOÕ�ROGX÷X�G|QHPOHUGH�\DSWÕNODUÕ�
ELU� oDOÕúPDGD� oDOÕúPD\D� NDWÕODQ� oRFXNODUÕQ� �Q �������
]DPDQODUÕQÕ� GH÷HUOHQGLUPHN� LoLQ� LON� WHUFLKOHULQLQ� PRELO� YH�
ELOJLVD\DU� R\XQODUÕ� ROGX÷X� ��������� EXQX� GHUV� oDOÕúPD� ���
������ YH� WHOHYL]\RQ� L]OHPH� �������� L]OHGL÷L�� D\UÕFD� oRFXN�
ODUÕQ� �������� J�Q� ER\XQFD� ��� VDDWLQ� �]HULQGH� X\XGX÷X�
EHOLUOHQPLúWLU��
2NXOODUÕQ�NDSDOÕ�ROPDVÕ�oRFXNOXN�oD÷Õ�REH]LWHVLQLQ�YH�REH]LW�
HQLQ� EHUDEHULQGH� JHWLUGL÷L� NURQLN� KDVWDOÕNODUÕQ� J|U�OPH�
VÕNOÕ÷ÕQÕ� DUWWÕUPDNWDGÕU� ������ %X� oDOÕúPDGD� SDQGHPL� G|QH�
PLQGH� HUNHNOHULQ� \DNODúÕN� \DUÕVÕ� �������� LOH� NÕ]ODUÕQ� �oWH�
ELULQLQ� �������� KDILI� úLúPDQ�REH]� ROGX÷X�� SDQGHPL� |QFHVL�
G|QHPH�J|UH�KDILI�úLúPDQ�REH]�RODQ�oRFXN�VD\ÕVÕQÕQ�SDQGHPL�
G|QHPLQGH� DUWÕú� J|VWHUGL÷L� EHOLUOHQPLúWLU�� %LUoRN� �ONHGH��
RNXOODU�\DNODúÕN�ELU�\ÕOGÕU�NDSDOÕGÕU��%X�oDOÕúPDQÕQ�\DSÕOGÕ÷Õ�
G|QHP�RODQ�����������H÷LWLP�|÷UHWLP�G|QHPLQGH�RNXOODUÕQ�
0DUW� D\ÕQGDQ� LWLEDUHQ� NDSDOÕ�� ���������� H÷LWLP� |÷UHWLP�
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ABSTRACT
Aim: 
7KLV� FURVV�VHFWLRQDO� VWXG\� DLPHG� WR� HYDOXDWH� WKH� HIIHFWV� RI�
VRFLDO� LVRODWLRQ�RQ�FKLOGUHQ
V�QXWULWLRQDO�KDELWV��GLHW�TXDOLW\��
OLIHVW\OH�FKDQJHV��DQG�REHVLW\�GXULQJ�WKH�&RYLG����SDQGHPLF�

Material and Methods: 
7KLV�VWXG\�ZDV�FRQGXFWHG�RQ����� �����ER\V�DQG�����JLUOV��
FKLOGUHQ�DQG�DGROHVFHQWV�DJHG������\HDUV�ZKR�ZHUH�IRUFHG�WR�
TXDUDQWLQH� WKHPVHOYHV� DW� KRPH��$� ZHE�EDVHG� VXUYH\� ZDV�
XVHG� WR� REWDLQ� VWXG\� GDWD�� &KLOGUHQ� DQG� DGROHVFHQWV� ZHUH�
DVNHG�DERXW�WKHLU�GHPRJUDSKLF�FKDUDFWHULVWLFV��HDWLQJ�KDELWV��
WKH� 0HGLWHUUDQHDQ� 'LHW� 4XDOLW\� ,QGH[� �.,'0('��� VOHHS�
GXUDWLRQ��VFUHHQ�WLPH��SK\VLFDO�DFWLYLW\�VWDWXV�DQG�DQWKURSR�
PHWULF�PHDVXUHPHQWV��ERG\�ZHLJKW�DQG�KHLJKW����

Results: 
,W�ZDV� IRXQG� WKDW� FKLOGUHQ
V� VFUHHQ� WLPH� DQG� VOHHS�GXUDWLRQ�
LQFUHDVHG� LQ� ERWK� JHQGHU� DQG� SHUFHQWDJH� RI� GRLQJ� SK\VLFDO�
DFWLYLW\� GHFUHDVHG� GXULQJ� WKH� SDQGHPLF�� %RG\� ZHLJKW� DQG�
ERG\�PDVV�LQGH[�RI�FKLOGUHQ�LQFUHDVHG�DW�D�PHDQ�RI����������
NJ� DQG� ��������� NJ�P�� UHVSHFWLYHO\�� �7KH�PHDQ�.,'0('�
VFRUH�RI�FKLOGUHQ�ZDV����������DQG�PRUH�WKDQ�KDOI�RI�FKLOGUHQ�
FRPSOLHG� ZLWK� 0HGLWHUUDQHDQ� GLHW� PRGHUDWHO\� GXULQJ� WKH�
SDQGHPLF�� ,W�ZDV� GHWHUPLQHG� WKDW� FKLOGUHQ� FRQVXPHG�PRUH�
VQDFNV� �VZHHW� DQG� VDOW\��� GHVVHUW� DQG� SDVWU\� SURGXFWV� WKDQ�
EHIRUH� WKH�SDQGHPLF�SHULRG��EXW�VRPH�KHDOWK\�HDWLQJ�KDELWV�
VXFK� DV� YHJHWDEOHV�� IUXLWV�� QXWV�� DQG� RLOVHHG� FRQVXPSWLRQ�
LQFUHDVHG�GXULQJ�WKH�SDQGHPLF�

Conclusion:
&KLOGUHQ¶V�LQFUHDVHG�ZHLJKW�JDLQ��FKDQJHG�HDWLQJ�KDELWV�DQG�
SK\VLFDO�DFWLYLW\�PD\�EH�DVVRFLDWHG�ZLWK�LQFUHDVHG�WLPHV�SHQW�
DW�KRPH�GXH�WR�VRFLDO�LVRODWLRQ�GXULQJ�WKH�SDQGHPLF��)RU�WKLV�
UHDVRQ��IUHTXHQW�PRQLWRULQJ�DQG�HYDOXDWLRQ�RI�WKH�QXWULWLRQDO�
VWDWXV� RI� FKLOGUHQ� GXULQJ� WKH� &RYLG���� ORFNGRZQ� LV� YHU\�
LPSRUWDQW� � IRU� SXEOLF� KHDOWK� DXWKRULWLHV� WR� PDNH� IXWXUH�
SROLFLHV�RQ�FKLOGUHQ¶V�QXWULWLRQDO�UHFRPPHQGDWLRQV�ZKHQ�QHZ�
SDQGHPLFV�DUULYH�DQG�ORFNGRZQ�SROLFLHV�DUH�LPSOHPHQWHG�
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GEREÇ ve YÖNTEM
:HE�WDEDQOÕ�EX�NHVLWVHO�oDOÕúPD\D��$QWDO\D¶GD�LNDPHW�HGHQ��
SDQGHPL�G|QHPLQLQ����1LVDQ����0D\ÕV������WDULKOHUL�DUDVÕQ�
GD�VRND÷D�oÕNPD�NÕVÕWODPDVÕ�EXOXQDQ������\Dú�DUDVÕ�����HUNHN�
YH�����NÕ]�ROPDN��]HUH�WRSODPGD�����oRFXN�GDKLO�HGLOPLúWLU��
$UDúWÕUPDQÕQ� &RYLG���� NRQXVXQGD� ELOLPVHO� DUDúWÕUPD� L]QL�
7�&��6D÷OÕN�%DNDQOÕ÷Õ�%LOLPVHO�$UDúWÕUPD�3ODWIRUPXQGDQ�YH�
HWLN�RQD\Õ�LVH�$NGHQL]�hQLYHUVLWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOXQGDQ� ����������������� � DOÕQPÕúWÕU�� dDOÕúPD\D� GDKLO�

3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�$NGHQL]�'L\HW�.DOLWH�øQGHNVL�
VNRUODUÕQÕQ� REH]LWH� YH� Y�FXW� D÷ÕUOÕ÷Õ� GH÷LúLPOHULQH� J|UH�
GH÷HUOHQGLULOPHVL�7DEOR�,,¶GH�J|VWHULOPLúWLU��

Tablo II: dRFXNODUÕQ�SDQGHPL�VÕUDVÕQGDNL�$NGHQL]�'L\HW�.DOLWH�øQGHNVL�
�����������������.,'0('��VNRUODUÕQÕQ�REH]LWH�YH�SDQGHPL�G|QHPLQGHNL�
�����������������Y�FXW�D÷ÕUOÕN�GH÷LúLPOHULQH�J|UH�GH÷HUOHQGLULOPHVL�

dRFXNODUÕQ� SDQGHPL� G|QHPLQGH� WRSODP� .,'0('� VNRUX�
RUWDODPD� ��������� SXDQ� ROXS�� HUNHNOHULQ� ����������� GL\HW�
VNRUODUÕQÕQ�NÕ]ODUGDQ������������GDKD�\�NVHN�ROGX÷X�EXOXQ�
PXúWXU� �S �������� �dDOÕúPD\D�NDWÕODQ� oRFXNODUÕQ�.,'0('�
VNRUXQD�J|UH�$NGHQL]�GL\HWLQH�X\XPODUÕ�VÕQÕIODQGÕUÕOGÕ÷ÕQGD�
LVH� KHP� HUNHN� �������� KHP� GH� NÕ]� oRFXNODUÕQ� ��������
\DUÕVÕQGDQ� ID]ODVÕQÕQ� $NGHQL]� GL\HWLQH� X\XPODUÕQÕQ� RUWD�
G�]H\GH�ROGX÷X�VDSWDQPÕúWÕU��$NGHQL]�GL\HWLQH�X\XPODUÕ�L\L�
RODQODUÕQ� RUDQÕ� HUNHNOHUGH� GDKD� \�NVHN� �(UNHN��������
.Õ]���������GL\HWH�X\XPX�G�ú�N�RODQODUÕQ�RUDQÕ�LVH�NÕ]ODUGD�
GDKD�\�NVHN��(UNHN�������.Õ]���������ROGX÷X�EHOLUOHQPLúWLU��
2EH]LWH� VÕQÕIODPDVÕQD�J|UH� ]D\ÕI� RODQ� oRFXNODUÕQ�.,'0('�
VNRUODUÕQÕQ�QRUPDO��KDILI�úLúPDQ�REH]�oRFXNODUD�J|UH�\�NVHN�
ROGX÷X� �S �������� ELUH\OHULQ� SDQGHPL� G|QHPLQGHNL� Y�FXW�
D÷ÕUOÕ÷ÕQGDNL�GH÷LúLP�LOH�.,'0('�VNRUODUÕ�DUDVÕQGD�DQODPOÕ�
ELU�LOLúNL�EXOXQPDGÕ÷Õ�VDSWDQPÕúWÕU��

3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�ED]Õ�EHVLQ��EHVLQ�JUXSODUÕ�YH�
LoHFHNOHULQ� W�NHWLP� GXUXPODUÕQÕQ� GH÷HUOHQGLULOPHVL� 7DEOR�
,,,¶WH�J|VWHULOPLúWLU��3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�EDOÕN�YH�
GHQL]��U�QOHUL��JD]OÕ�LoHFHNOHU��PH\YHOL�JD]VÕ]�LoHFHNOHU��KD]ÕU�
PH\YH�VXODUÕ�YH�ELWNL�oD\ODUÕ�W�NHWLP�PLNWDUODUÕ�GÕúÕQGD�VHE]H��
PH\YH��\D÷OÕ�WRKXP��\XPXUWD��V�W��\R÷XUW��D\UDQ�W�NHWLPOHU�
LQH�HN�RODUDN�WDWOÕ�YH�WX]OX�DWÕúWÕUPDOÕN��KDPXU�LúL��U�QOHU�JLEL�
VD÷OÕNVÕ]� DWÕúWÕUPDOÕN� W�NHWLPOHULQGH� GH� DUWÕú� J|VWHUGL÷L�
VDSWDQPÕúWÕU��

Tablo III:�3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�ED]Õ�EHVLQ��EHVLQ�JUXSODUÕ�����
�����������������YH�LoHFHN�W�NHWLP�DOÕúNDQOÕNODUÕQGDNL�GH÷LúLPLQ�GH÷HUOHQGLU
������������������LOPHVL���Q������

<):<1̪5)
'�Q\D¶GDNL� &RYLG���� YDND� VD\ÕODUÕ� LQFHOHQGL÷LQGH� 7�UNL�
\H¶QLQ� HQ� ID]OD� YDND� VD\ÕVÕQD� VDKLS� DOWÕQFÕ� �ONH� ROGX÷X�� EX�
QHGHQOH�GH�KDVWDOÕ÷ÕQ�\D\ÕOÕPÕQÕ�D]DOWPDN�LoLQ�VÕNÕ�|QOHPOHULQ�
X\JXODQGÕ÷Õ� �ONHOHUGHQ� ELUL� ROGX÷X� J|U�OPHNWHGLU� ������
8\JXODQDQ� WHGELUOHUGHQ� HQ� |QHPOLVL� RODQ� VRV\DO� L]RODV\RQ��
EHUDEHULQGH� IL]LNVHO� DNWLYLWH� G�]H\LPL]LQ� D]DODUDN� GDKD�
VHGDQWHU� ELU� \DúDP� V�UPHPL]H� QHGHQ� ROPXúWXU� � ������
g]HOOLNOH�RQ�VHNL]�\Dú�DOWÕ�oRFXNODU��X\JXODQDQ�VRND÷D�oÕNPD�
NÕVÕWODPDODUÕ�YH�H÷LWLPOHULQLQ�RQOLQH�GHYDP�HWPHVL�QHGHQL\OH�
IL]LNVHO� DNWLYLWH� G�]H\L� D]DODQ� JUXSODUGDQ� ELULGLU�� 6RV\DO�
L]RODV\RQ�LOH�ELUOLNWH�HNUDQ�NDUúÕVÕQGD�JHoHQ�V�UHQLQ�DUWPDVÕ�
oRFXNODUGD�IL]LNVHO�DNWLYLWH�G�]H\OHULQL�D]DOWPDVÕQÕQ�\DQÕ�VÕUD�
X\NX� NDOLWHVLQL� GH� ROXPVX]� HWNLOH\HUHN� EHVOHQPH� DOÕúNDQ�
OÕNODUÕQÕQ�GH÷LúPHVLQH�YH�LOHUOH\HQ�G|QHPOHUGH�Y�FXW�D÷ÕUOÕN�
DUWÕúÕ�LOH�REH]LWH�JHOLúPHVLQH�QHGHQ�RODFDNWÕU��2EH]�ELUH\OHULQ�
&RYLG����HQIHNVL\RQXQX�GDKD�úLGGHWOL�JHoLUGL÷L�ELOLQPHNWH�
GLU��%X�QHGHQOH�DUWDQ�Y�FXW�D÷ÕUOÕNODUÕ�LOH�LQIODPDV\RQ�G�]H\�

OHULQGHNL� DUWÕú� oRFXNODUÕQ� &RYLG���� KDVWDOÕ÷ÕQD� \DNDODQPD�
GXUXPODUÕQGD�KDVWDOÕN� VH\ULQL� GH� ROXPVX]� HWNLOH\HELOHFHNWLU�
������$\UÕFD�VRND÷D�oÕNPD�NÕVÕWODPDODUÕQÕQ�\DúDQGÕ÷Õ�NDUDQWL�
QD�G|QHPLQGH�oRFXNODUGD�VWUHV�YH�ND\JÕ�G�]H\OHULQGHNL�DUWÕú�
X\NX� V�UHOHULQGH� GH÷LúLPOHUH�� EHVLQ� DOÕPÕQÕQ� DUWPDVÕQD� YH�
VRQXo� RODUDN� WHKOLNHOL� ELU� NÕVÕU� G|QJ�\H� QHGHQ� ROPDNWDGÕU�
�������

dRFXNODUÕQ�J�Q�LoHULVLQGHNL�WRSODP�WHNQRORML�NXOODQÕP�V�UHVL�
QLQ� DUWPDVÕ� HNUDQ� NDUúÕVÕQGD� JHoLULOHQ� V�UHQLQ� X]PDVÕQD�
QHGHQ�ROPXúWXU��������<DSÕODQ�oDOÕúPDODUGD�WHOHYL]\RQ�L]OHPH�
V�UHVL� YH� GLMLWDO� WHNQRORML� DUDoODUÕ� NXOODQÕP� V�UHOHUL� DUWWÕNoD�
HNUDQ� NDUúÕVÕQGD� DWÕúWÕUPDOÕN� W�NHWLPOHULQLQ� DUWWÕ÷Õ� YH� HNUDQ�
PDUX]L\HW� V�UHVL� LOH� REH]LWH� DUDVÕQGD� SR]LWLI� LOLúNL� ROGX÷X�
VDSWDQPÕúWÕU� ��������� %X� oDOÕúPDGD� SDQGHPL� G|QHPLQGH�
HNUDQ� NDUúÕVÕQGD� JHoLULOHQ� V�UH� � LOH� DWÕúWÕUPDOÕN� W�NHWLPLQLQ�
|QHPOL� GHUHFHGH� DUWÕú� J|VWHUGL÷L�� IL]LNVHO� DNWLYLWH� \DSDQ�
ODUÕQÕQ�RUDQÕQÕQ�LVH�|QHPOL�GHUHFHGH�D]DOGÕ÷Õ�J|U�OPHNWHGLU��
%XQODUD�HN�RODUDN�oRFXNODUÕQ�SDQGHPL�G|QHPLQGH�GDKD�JHo�
\DWWÕNODUÕ� YH� X\NXGD� JHoLULOHQ� V�UHQLQ� �JHFH� YH� J�QG�]�� GH�
DUWÕú�J|VWHUGL÷L�EHOLUOHQPLúWLU��dLQ¶GH�\DNODúÕN�������|÷UHQFL�
LOH� \DSÕODQ� ELU� oDOÕúPDGD� EX� oDOÕúPD\OD� EHQ]HU� úHNLOGH�
SDQGHPL� G|QHPLQGH� IL]LNVHO� DNWLYLWH� G�]H\OHULQLQ� D]DOGÕ÷Õ��
oRFXNODUÕQ�\DNODúÕN�\DUÕVÕQÕQQ�RQOLQH�H÷LWLP�LoLQ���VDDW�HNUDQ�
EDúÕQGD�NDOGÕNODUÕ�VDSWDQPÕúWÕU�������5DQMEDU�YH�DUN�������LVH�
SDQGHPLGH�RNXOODUÕQÕQ�NDSDOÕ�ROGX÷X�G|QHPOHUGH�\DSWÕNODUÕ�
ELU� oDOÕúPDGD� oDOÕúPD\D� NDWÕODQ� oRFXNODUÕQ� �Q �������
]DPDQODUÕQÕ� GH÷HUOHQGLUPHN� LoLQ� LON� WHUFLKOHULQLQ� PRELO� YH�
ELOJLVD\DU� R\XQODUÕ� ROGX÷X� ��������� EXQX� GHUV� oDOÕúPD� ���
������ YH� WHOHYL]\RQ� L]OHPH� �������� L]OHGL÷L�� D\UÕFD� oRFXN�
ODUÕQ� �������� J�Q� ER\XQFD� ��� VDDWLQ� �]HULQGH� X\XGX÷X�
EHOLUOHQPLúWLU��
2NXOODUÕQ�NDSDOÕ�ROPDVÕ�oRFXNOXN�oD÷Õ�REH]LWHVLQLQ�YH�REH]LW�
HQLQ� EHUDEHULQGH� JHWLUGL÷L� NURQLN� KDVWDOÕNODUÕQ� J|U�OPH�
VÕNOÕ÷ÕQÕ� DUWWÕUPDNWDGÕU� ������ %X� oDOÕúPDGD� SDQGHPL� G|QH�
PLQGH� HUNHNOHULQ� \DNODúÕN� \DUÕVÕ� �������� LOH� NÕ]ODUÕQ� �oWH�
ELULQLQ� �������� KDILI� úLúPDQ�REH]� ROGX÷X�� SDQGHPL� |QFHVL�
G|QHPH�J|UH�KDILI�úLúPDQ�REH]�RODQ�oRFXN�VD\ÕVÕQÕQ�SDQGHPL�
G|QHPLQGH� DUWÕú� J|VWHUGL÷L� EHOLUOHQPLúWLU�� %LUoRN� �ONHGH��
RNXOODU�\DNODúÕN�ELU�\ÕOGÕU�NDSDOÕGÕU��%X�oDOÕúPDQÕQ�\DSÕOGÕ÷Õ�
G|QHP�RODQ�����������H÷LWLP�|÷UHWLP�G|QHPLQGH�RNXOODUÕQ�
0DUW� D\ÕQGDQ� LWLEDUHQ� NDSDOÕ�� ���������� H÷LWLP� |÷UHWLP�
G|QHPLQGH� LVH� NÕVD� ]DPDQODUGD� DoÕN� ROVD� GD� JHQHOOLNOH�
H÷LWLPH� RQOLQH� RODUDN� GHYDP� HGLOPLúWLU�� %X� QHGHQOH� GH�
&RYLG���� SDQGHPLVL� oRFXNODUGD� Y�FXW� D÷ÕUOÕ÷Õ� DUWÕúODUÕ� YH�
oRFXNOXN�oD÷Õ�REH]LWHVL�LOH�LOLúNLOHQGLULOHELOPHNWHGLU�����������
dRFXNOXN�oD÷Õ�REH]LWHVL��SDQGHPL�|QFHVL�G|QHPGH�GH��ONH�
PL]GH� |QHPOL� YH� E�\�N� ELU� KDON� VD÷OÕ÷Õ� VRUXQX� RODUDN�
NDUúÕPÕ]D�oÕNPDNWDGÕU���7�UNL\H
GH�REH]LWH\L�GH÷HUOHQGLUPHN�
LoLQ� RNXO� oD÷ÕQGDNL� oRFXNODUGD� oRN� VD\ÕGD� oDOÕúPD�
\DSÕOPÕúWÕU��7�UNL\H
GH�2NXO�<DúÕQGDNL�dRFXNODUGD�%�\�PH�
ø]OHPH�$UDúWÕUPDVÕ¶QGD� �7�UNL\H� 2NXO� dD÷Õ� dRFXNODUÕQGD�
%�\�PHQLQ� ø]OHQPHVL� 3URMHVL� ³72d%ø´�� ���� \Dú� JUXEX�
oRFXNODUÕQ� �����¶�Q�Q� KDILI� úLúPDQ�� ����¶QLQ� LVH� REH]�
ROGX÷X� EHOLUOHQPLúWLU� ������ � 7�UNL\H� %HVOHQPH� YH� 6D÷OÕN�
$UDúWÕUPDVÕ������VRQXoODUÕQD�J|UH������\Dú�JUXEX�oRFXNODUÕQ�
�����¶LQLQ�REH]�YH\D�KDILI�úLúPDQ�ROGX÷X�ELOGLULOPLúWLU�������
'�Q\D� 6D÷OÕN�gUJ�W��$YUXSD�dRFXNOXN�2EH]LWH� 6�UYH\DQV�

*LULúLPL�oDOÕúPDVÕQÕQ�7�UNL\H��&26,�785��VRQXoODUÕQD�J|UH�
LVH� LONRNXO� LNLQFL� VÕQÕI� oRFXNODUÕQGD� KDILI� úLúPDQOÕN� SUHYD�
ODQVÕQÕQ� ������� � REH]LWH� SUHYDODQVÕQÕQ� LVH� ����� ROGX÷X�
VDSWDQPÕúWÕU� ���������hONHPL]GH� \DSÕODQ� NDSVDPOÕ� oDOÕúPD�
ODUÕQ�VRQXoODUÕ�GH÷HUOHQGLULOGL÷LQGH�KHU�EHú�oRFXNWDQ�ELULQLQ�
KDILI� úLúPDQ�REH]� ROGX÷XQX� J|U�OPHNWHGLU�� 3DQGHPL� G|QH�
PLQGH� VRV\DO� L]RODV\RQX� HQ� \R÷XQ� \DúD\DQ� JUXSODUGDQ� ELUL�
RODQ� oRFXNODUÕQ� EHVOHQPH�� X\NX� YH� DNWLYLWH� G�]HQOHULQGHNL�
ROXPVX]� GH÷LúLPOHU� QHGHQL\OH� oRFXNOXN� oD÷Õ� REH]LWHVLQLQ�
GDKD�GD�úLGGHWOHQHFH÷L�G�ú�Q�OPHNWHGLU���3DQGHPL�VÕUDVÕQGD�
oRFXNODUGD�DUWDQ�REH]LWH�H÷LOLPOHULQL�NRQWURO�DOWÕQGD�WXWPDN�
LoLQ�DLOHOHU�YH�WRSOXP�WDUDIÕQGDQ�REH]LWH\L�|QOH\LFL�WHGELUOHU�
DOÕQPDOÕ��WRSOXPGD�EX�NRQXGDNL�IDUNÕQGDOÕN�DUWWÕUÕOPDOÕGÕU��
3DQGHPL�G|QHPLQGH�ELUH\OHULQ�GDKD�oRN�HYGH�YDNLW�JHoLUPHVL�
QHGHQL\OH� HY� \HPH÷L� W�NHWLPOHULQLQ� DUWWÕ÷Õ�� JHQHOOLNOH� \D÷��
úHNHU�YH�WX]�EDNÕPÕQGDQ�]HQJLQ�KD]ÕU�\HPHN�W�NHWLPOHULQLQ�
D]DOGÕ÷Õ� EHOLUWLOPHNWHGLU� ������ %HVLQ� JUXSODUÕQÕQ� SDQGHPL�
|QFHVL� YH� VRQUDVÕ� G|QHPH� J|UH� W�NHWLP� VÕNOÕNODUÕ�
LQFHOHQGL÷LQGH� oDOÕúPD\D� NDWÕODQ� oRFXNODUÕQ� EDOÕN� YH� GHQL]�
�U�QOHUL�� JD]OÕ� LoHFHNOHU�� PH\YHOL� JD]VÕ]� LoHFHNOHU�� KD]ÕU�
PH\YH� VXODUÕ� YH� ELWNL� oD\ODUÕ� KDULo� W�P� EHVLQ� JUXSODUÕQGDQ�
W�NHWLPOHUL� DUWDQ� ELUH\OHULQ� VD\ÕVÕQÕQ� GDKD� \�NVHN� ROGX÷X�
EHOLUOHQPLúWLU��g]HOOLNOH� SDQGHPL� |QFHVL� G|QHPH� J|UH� GDKD�
ID]OD� oHúLW� DWÕúWÕUPDOÕN� �WDWOÕ� YH� WX]OX��� WDWOÕ� YH� KDPXU� LúL�
�U�QOHU� W�NHWWLNOHUL��DQFDN�SDQGHPL�VÕUDVÕQGD�VHE]H��PH\YH��
NXUX\HPLú� YH� \D÷OÕ� WRKXP� W�NHWLPL� JLEL� GL÷HU� VD÷OÕNOÕ�
EHVOHQPH�DOÕúNDQOÕNODUÕQÕQ�GD�SDQGHPL�|QFHVL� G|QHPH�J|UH�
GDKD�ID]OD�DUWWÕ÷Õ�EHOLUWLOPLúWLU��$\QÕ�]DPDQGD�oRFXNODUÕQ�DQD�
|÷�Q� VD\ÕODUÕQÕ� D]DOWÕUNHQ� DUD� |÷�Q� VD\ÕODUÕQÕ� DUWWÕUGÕNODUÕ�
VDSWDQPÕúWÕU��%X�oDOÕúPD\OD�EHQ]HU�úHNLOGH�%UH]LO\D��øVSDQ\D��
øWDO\D�� .RORPEL\D� YH� ùLOL¶GH� \DúD\DQ� DG|OHVDQODU� LOH�
\�U�W�OHQ� ELU� oDOÕúPDGD�&RYLG����G|QHPLQGH� DG|OHVDQODUÕQ�
SDQGHPL�G|QHPLQGH�|]HOOLNOH�NÕ]DUWÕOPÕú�\L\HFHNOHU��WDWOÕODU��
VHE]H�YH�PH\YH� W�NHWLPOHULQ�DQODPOÕ�RODUDN�DUWÕú�J|VWHUGL÷L�
EHOLUWLOPLúWLU�������)UDQVD¶GD������\Dú�DUDVÕ�oRFXNODUD�\DSÕODQ�
EDúND� ELU� oDOÕúPDGD� LVH� oRFXNODUÕQ� SDQGHPL� G|QHPLQGH�
SDQGHPL�|QFHVL�G|QHPH�J|UH�úHNHUOHPH��oLNRODWD��KDPXU�LúL��
VHE]H��PH\YH�YH�\D÷OÕ�WRKXP�W�NHWLPOHULQLQ�DUWWÕ÷Õ�J|VWHULOP�
LúWLU� ������3DQGHPL�G|QHPLQGH�DUWDQ�úHNHUOL�YH�\D÷OÕ�DWÕúWÕU�
PDOÕN�W�NHWLPOHULQLQ�\DQÕ�VÕUD��VD÷OÕ÷D�ID\GDOÕ�HWNLOHUL�ROGXNoD�
ID]OD� RODQ� PH\YH� YH� \D÷OÕ� WRKXP� PLNWDUODUÕQÕQ� GD� DúÕUÕ�
W�NHWLOPHVL� SDQGHPL� G|QHPLQGH� DUWDQ� REH]LWH� RUDQODUÕ� LOH�
LOLúNLOL�RODELOLU��

<HWHUOL� YH� GHQJHOL� EHVOHQPH� KDVWDOÕNODUÕQ� |QOHQPHVL� YH�
WHGDYLVLQGH� URO� R\QD\DQ� HQ� |QHPOL� IDNW|UOHUGHQ� ELULGLU��
&RYLG���� KDVWDOÕ÷ÕQGDQ� NRUXQPDN� LoLQ� J�oO�� ELU� ED÷ÕúÕNOÕN�
VLVWHPL�� ED÷ÕúÕNOÕN� VLVWHPLQLQ� J�oOHQPHVL� LoLQ� GH� RSWLPDO�
EHVOHQPH� HVDVWÕU� �������$NGHQL]� GL\HWL�$NGHQL]� �ONHOHULQLQ�
RUWDN� EHVOHQPH� |]HOOLNOHULQL� \DQVÕWDQ�� HQHUML� \R÷XQOX÷X�
G�ú�N�� SRVD�� oRNOX� GR\PDPÕú� \D÷� DVLWOHUL� LOH�$�� &�� (� YH�
VHOHQ\XP� JLEL� DQWLRNVLGDQ� YH� DQWLLQIODPDWXDU� RODQ� EHVLQ�
|JHOHULQ� \�NVHN� PLNWDUGD� LoHUHQ� ELU� EHVOHQPH� PRGHOLGLU��
$NGHQL]� GL\HW� PRGHOLQLQ� ELOHúHQOHULQGHQ� GROD\Õ� &RYLG����
G|QHPLQGH� KDVWDOÕNWDQ� NRUXQPDGD� YH� WHGDYLVLQGH� |QHPOL�
ROGX÷X� YXUJXODQPDNWDGÕU� ����� ����� %X� oDOÕúPDGD� SDQGHPL�
G|QHPLQGH� oRFXNODUÕQ� �$NGHQL]� GL\HWLQH� X\XPODUÕ� GH÷HU�
OHQGLULOPLú�ROXS�HUNHNOHULQ�.,'0('��LQGHNVL�RUWDODPDODUÕQ�
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���������� NÕ]ODUÕQ� LVH� ��������� ROGX÷X� YH� JHQHO� RODUDN�
HUNHNOHULQ� \DOQÕ]FD� ����¶�Q�Q� NÕ]ODUÕQ� LVH� �����¶VÕQÕQ�
$NGHQL]� GL\HWLQH� X\XPODUÕQÕQ� G�ú�N� ROGX÷X� EHOLUOHQPLúWLU��
$\UÕFD�REH]LWH�GXUXPXQD�J|UH�]D\ÕI�RODQ�oRFXNODUÕQ�QRUPDO�
YH�KDILI�úLúPDQ�REH]�RODQ�oRFXNODUD�J|UH�.,'0('�LQGHNVL�
VNRUX�GDKD�\�NVHN�EXOXQPDVÕQD�UD÷PHQ��oRFXNODUÕQ�SDQGHPL�
G|QHPLQGHNL� Y�FXW� D÷ÕUOÕ÷ÕQGDNL� GH÷LúLPOHU� LOH� .,'0('�
VNRUX�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�VDSWDQDPDPÕúWÕU��/LWHUDW�UGH�
oRFXN�YH�DG|OHVDQODUGD�.,'0('�LQGHNVL�\�NVHN�RODQODUGD�
REH]LWH� J|U�OPH� RUDQODUÕQÕQ�� Y�FXW� D÷ÕUOÕ÷Õ� YH� EHGHQ� N�WOH�
LQGHNVL�GH÷HUOHULQLQ�GDKD�G�ú�N�ROGX÷X��.,'0('�VNRUX�LOH�
REH]LWHQLQ� WHUV� LOLúNLOL� ROGX÷X� EHOLUWLOPLúWLU� ��������� %X�
oDOÕúPDGD�HUNHN�oRFXNODUGD�REH]LWH�RUDQODUÕQÕQ�YH�.,'0('�
VNRUODUÕQÕQ�NÕ]�oRFXNODUD�J|UH�GDKD�\�NVHN�ROGX÷X�EHOLUOHQ�
PLúWLU�� %X� GXUXP� REH]LWH� QHGHQOHULQGHQ� ELUL� RODQ� HQHUML�
DOÕPODUÕQGDNL� DUWÕúÕQ� .,'0('� ELOHúHQOHULQGHQ� HQHUMLVL�
\�NVHN� RODQ� PH\YH�� WDP� WDKÕO� �U�QOHUL� YH� \D÷OÕ� WRKXPODUD�
ED÷OÕ�JHUoHNOHúPLú�RODELOLU��øVSDQ\D¶GD�\DSÕODQ�ELU�oDOÕúPDGD�
NDUDQWLQD� G|QHPLQGH� oDOÕúPD\D� NDWÕODQ� oRFXN� YH� DG|OHVDQ�
ODUÕQ� �Q ������ .,'0('� VNRUX� RUWDODPDVÕQÕQ� ���� ROGX÷X��
KHP� NÕ]ODUGD� KHP� GH� HUNHNOHUGH�$NGHQL]� 'L\HWLQH� X\XPX�
G�ú�N�RODQ�ELUH\�VD\ÕVÕQÕQ���¶�Q�DOWÕQGD�NDOGÕ÷Õ��EHOLUWLO�
PLúWLU�� $\UÕFD� oDOÕúPDGD� NDUDQWLQD� G|QHPLQGH� Y�FXW�
D÷ÕUOÕ÷ÕQGD� DUWÕú� RODQ� oRFXNODUÕQ�$NGHQL]� GL\HWLQH� X\XPX�
\HWHUVL]�YH�RUWD�G�]H\GH�RODQ�oRFXNODU�ROGX÷X�ELOGLULOPLúWLU�
������%HQ]HU�úHNLOGH�\DSÕODQ�EDúND�oDOÕúPDODUGD�GD�NDUDQWLQD�
G|QHPLQGH� oRFXNODUÕQ� $NGHQL]� GL\HWL� X\XP� VNRUODUÕQÕQ�
NDUDQWLQD� |QFHVL� G|QHPH� J|UH� DUWWÕ÷Õ� VDSWDQPÕúWÕU� ����� �����
%X�oDOÕúPDGD�ELUH\OHULQ�NDUDQWLQD�|QFHVL�G|QHPGHNL�$NGHQL]�
GL\HWL�NDOLWH�VNRUODUÕ�EXOXQPDPDVÕQD�UD÷PHQ��NDUDQWLQD�G|QH�
PLQGHNL� .,'0('� LQGHNV� VNRUODUÕQÕQ� \�NVHN� YH�$NGHQL]H�
GL\HWLQH� X\XPX� G�ú�N� RODQ� oRFXN� YH� DG|OHVDQODUÕQÕQ�
VD\ÕVÕQÕQ� LVH� ROGXNoD� G�ú�N� ROGX÷X� J|U�OPHNWHGLU��
dDOÕúPDPÕ]D� NDWÕODQ� oRFXNODUÕQ� VHE]H��PH\YH�� \D÷OÕ� WRKXP�
W�NHWLPOHULQLQ� SDQGHPL� G|QHPLQGH� DUWWÕ÷ÕQÕ� EHOLUWPHVLQGHQ�
GROD\Õ� $NGHQL]� GL\HWL� NDOLWH� VNRUODUÕQÕQ� \�NVHN� oÕNWÕ÷Õ�
G�ú�Q�OPHNWHGLU��

%X� oDOÕúPDQÕQ� ED]Õ� NÕVÕWOÕOÕNODUÕ� EXOXQPDNWDGÕU�� 3DQGHPL�
úDUWODUÕ�QHGHQL\OH�oDOÕúPD�RQOLQH�DQNHW�úHNOLQGH�X\JXODQPÕú�
ROXS��oRFXNODUÕQ�Y�FXW�D÷ÕUOÕ÷Õ�YH�ER\�X]XQOXNODUÕ�HEHYH\Q�
OHULQ�EH\DQÕQD�J|UH�ND\ÕW�DOWÕQD�DOÕQPÕúWÕU�� �(N�RODUDN�EHVLQ�
W�NHWLP� ND\GÕQÕQ� DOÕQDPDPDVÕ�� .,'0('� VNRUXQXQ� VDGHFH�
SDQGHPL�G|QHPLQH�J|UH�VRUJXODQPDVÕ�YH�|UQHNOHP�VD\ÕVÕQÕQ�
D]� ROPDVÕQÕQ� oDOÕúPDQÕQ� VRQXoODUÕQÕ� HWNLOH\HELOHFH÷L�
G�ú�Q�OPHNWHGLU��%XQODUÕQ�\DQÕ�VÕUD�ELOGL÷LPL]�NDGDUÕ\OD�EX�
oDOÕúPDGDQ�EDúND�7�UNL\H¶GH�&RYLG����SDQGHPL�G|QHPLQGH�
NL� oRFXNODUÕQ� EHVOHQPH� DOÕúNDQOÕNODUÕQÕ� YH� REH]LWH� GXUXP�
ODUÕQÕ�GH÷HUOHQGLUHQ�EDúND�ELU�oDOÕúPD�EXOXQPDPDNWDGÕU��%X�
oDOÕúPDQÕQ� EXOJXODUÕ� &RYLG���� SDQGHPLVLQLQ� oRFXNODUÕQ�
EHVOHQPH�� \DúDP� WDU]Õ� YH� REH]LWH� GXUXPODUÕQGD� DQODPOÕ�
GH÷LúLNOLNOHUH� QHGHQ� ROGX÷X� IDNDW� EX� |Q� VRQXoODUÕ� GR÷UXOD�
PDN� LoLQ� EX� NRQX\OD� LOJLOL� |UQHNOHP� VD\ÕVÕ� GDKD� ID]OD� RODQ�
oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU��

SONUÇ
3DQGHPL�G|QHPLQGH�VRV\DO�L]RODV\RQ�QHGHQL\OH�HYGH�JHoLU�
LOHQ� V�UHOHUGHNL� DUWÕú� oRFXNODUÕQ� EHVOHQPH� DOÕúNDQOÕNODUÕ��
IL]LNVHO� DNWLYLWH� GXUXPODUÕQGD� D]DOPD� YH� Y�FXW� D÷ÕUOÕ÷ÕQGD�
DUWÕú� LOH� LOLúNLOHQGLULOHELOLU�� � %X� QHGHQOH� VRV\DO� L]RODV\RQXQ�
X\JXODQGÕ÷Õ� NDUDQWLQD� G|QHPOHULQGH� oRFXNODUÕQ� EHVOHQPH�
GXUXPODUÕQÕQ� VÕNOÕNOD� L]OHQPHVL� YH� GH÷HUOHQGLULOPHVLQLQ�
WRSOXP�VD÷OÕ÷Õ�DoÕVÕQGDQ�ROXúDELOHFHN�EDúND�VDOJÕQ�G|QHPOHUL�
LoLQ�oRFXNODUÕQ�EHVOHQPHOHULQH�\|QHOLN�SODQ�YH�SROLWLNDODUÕQ�
ROXúWXUXOPDVÕQGD�|QHPOLGLU�

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �2QD\� QXPDUDVÕ��
�����������������

.DWÕOÕPFÕ�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD�J|UH�SURVHG�UOHUGHQ�|QFH�oDOÕúPD\D�NDWÕOÕP�RQDPÕ�
DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU�±�1�6�.��+�.�$��0�ù�.�(��7DVDUÕP�±�0�ù�.�(��'HQH�
WOHPH�±�1�6�.���+�.�$��9HUL�7RSODQPDVÕ�YH�YH\D�øúOHPHVL���
1�6�.�� +�.�$�� 0�ù�.�(�� $QDOL]� YH�YH\D� <RUXP� �1�6�.��
0�ù�(�.��� /LWHUDW�U� 7DUDPDVÕ� �� 1�6�.�� +�.�$�� 0�ù�.�(���
<D]Õ\Õ�<D]DQ��1�6�.��0�ù�.�(���(OHúWLUHO�øQFHOHPH���1�6�.��
+�.�$��0�ù�.�(�

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

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

HGLOHQ� oRFXNODUÕQ� DLOHOHULQGHQ� LOJLOL� L]LQOHU� RQOLQH� RQDP�
úHNOLQGH� DOÕQPÕúWÕU�� dRFXN� YH� DG|OHVDQODUÕQ� GHPRJUDILN�
|]HOOLNOHUL��EHVOHQPH�DOÕúNDQOÕNODUÕ��DQD�YH�DUD�|÷�Q�VD\ÕODUÕ���
$NGHQL]� GL\HWLQH� X\XPODUÕ�� X\NX� YH� HNUDQ� EDúÕQGD� JHoLUG�
LNOHUL� V�UH� �RQOLQH� H÷LWLP� GÕúÕQGD� 7Y� L]OHPH�� WDEOHW� \D� GD�
ELOJLVD\DU�NXOODQÕP�V�UHVL����IL]LNVHO�DNWLYLWH�\DSPD�GXUXPODUÕ�
�HYHW� \D� GD� KD\ÕU�� LOH� SDQGHPL� G|QHPLQGH� ELUH\OHULQ� ED]Õ�
EHVLQ�YH�EHVLQ�JUXSODUÕ�W�NHWLPOHULQL�SDQGHPL�|QFHVL�G|QHPH�
J|UH� WHUFLK�VÕNOÕ÷ÕQGDNL�GH÷LúLPOHU� �DUWWÕ��D]DOGÕ�YH\D�GH÷Lú�
PHGL��DLOHOHULQLQ�EH\DQÕ�HVDV�DOÕQDUDN��DUDúWÕUPDFÕODU�WDUDIÕQ�
GDQ�KD]ÕUODQDQ�DQNHWLQ�oHYULPLoL�X\JXODQPDVÕ��*RRJOH�IRUPV�
DUDFÕOÕ÷Õ\OD��LOH�HOGH�HGLOPLúWLU�

Antropometrik ölçümler
dRFXNODUÕQ� Y�FXW� D÷ÕUOÕ÷Õ� YH� ER\� X]XQOX÷X� oRFXNODUÕQ� YH�
DLOHOHULQLQ�EH\DQÕQD�GD\DOÕ�DOÕQPÕúWÕU��dRFXNODUÕQ�EHGHQ�N�WOH�
LQGHNVOHUL��%.ø��KHVDSODQPÕú�ROXS�:+2�$QWUR�3OXV�3URJUDP�
DUDFÕOÕ÷Õ\OD�\DúD�J|UH�%.ø�=�VNRU� �6'��NHVLúLP�QRNWDODUÕQD�
����6'�� ]D\ÕI�� ��6'���6'�� QRUPDO�� � �� �6'� KDILI�
úLúPDQ�REH]��J|UH�GH÷HUOHQGLULOPLúWLU������

,QaM\�SITQ\M[QVQV�LMɦMZTMVLQZQTUM[Q
dRFXN�YH�DG|OHVDQODUÕQ�$NGHQL]�GL\HWLQH�X\XPXQXQ�YH�GL\HW�
NDOLWHOHULQLQ� GH÷HUOHQGLULOPHVLQGH� $NGHQL]� 'L\HW� .DOLWH�
øQGHNVL��.,'0('��NXOODQÕOPÕúWÕU��$NGHQL]�GL\HWLQH�X\XPOD�
LOJLOL�RODQ�RQ�DOWÕ�PDGGHGHQ�ROXúDQ�LQGHNVLQ��DOWÕQFÕ�PDGGHVL�
SDQGHPL�NRúXOODUÕQD�J|UH�G�]HOWLOPLúWLU���+DIWDGD�ELU�GHIDGDQ�
ID]OD�ELU�IDVW�IRRG�UHVWRUDQÕQD��KDPEXUJHU��JLGHULP��F�POHVL�
�+DIWDGD�ELU�GHIDGDQ�ID]OD�ELU�IDVW�IRRG�UHVWRUDQÕQGDQ��KDP�
EXUJHU��VLSDULú�HGL\RUXP��RODUDN�GH÷LúWLULOPLúWLU��

øQGHNVLQ� $NGHQL]� GL\HWL\OH� LOJLOL� ROXPVX]� G|UW� VRUXVX� ���
GH÷HUL�YH��ROXPOX�RQ�LNL�VRUXVX�LVH����RODUDN�SXDQODQPÕúWÕU��
øQGHNVWHQ� HOGH� HGLOHQ� WRSODP� ����� DUDVÕQGD� GH÷LúPHNWHGLU��
dRoXN�YH�DG|OHVDQODU�DUDVÕQGD���YH��]HULQGHNL�SXDQD�VDKLS�
RODQODU� $NGHQL]� GL\HWLQH� X\XPX� µ¶L\L¶¶�� ���� SXDQD� VDKLS�

RODQODU�µ¶RUWD¶¶�YH���YH�DOWÕ�SXDQD�VDKLS�RODQODU�LVH�µ¶G�ú�N¶¶�
RODUDN�EHOLUWLOPLúWLU������

>MZQTMZQV�ʈ[\I\QS[MT�,MɦMTMVLQZQTUM[Q�
$UDúWÕUPDGDQ� HOGH� HGLOHQ� YHULOHULQ� GH÷HUOHQGLULOPHVLQGH�
6366� ����� SDNHW� SURJUDPÕ� NXOODQÕOPÕúWÕU�� $UDúWÕUPDQÕQ�
|UQHNOHPL��oRFXNODUÕQ�GL\HW�NDOLWHOHUL�YH�\DúDP�WDU]Õ�GH÷LúLN�
OLNOHUL�DUDVÕQGDNL�LOLúNL�PLQLPXP�HWNL�E�\�NO�÷�QGH��S�������
YH�����J�YHQ�DUDOÕ÷ÕQGD�NDEXO�HGLOHUHN�YH�LOJLOL�SDUDPHWUHO�
HUOH� oLIW� \|QO�� ELU� KLSRWH]� NXUXODUDN�� *�32:(5� SURJUDPÕ�
DUDFÕOÕ÷Õ\OD�EHOLUOHQPLúWLU���6�UHNOL�GH÷LúNHQOHULQ�NDUúÕODúWÕUÕO�
PDVÕ� ED÷ÕPVÕ]� YH� QRUPDO� GD÷ÕOÕP� J|VWHULS� J|VWHUPHPHVLQH�
J|UH� 0DQQ�:KLWQH\� 8� YH� W�WHVWL� NXOODQÕODUDN� � \DSÕOPÕúWÕU���
.DWHJRULN� GH÷LúNHQOHU� DUDVÕQGDNL� LOLúNL� .L�.DUH� WHVWL\OH�
GH÷HUOHQGLULOPLúWLU�� øVWDWLVWLNVHO� DQODPOÕOÕN� G�]H\L� S� GH÷HUL�
S������RODUDN�EHOLUOHQPLúWLU�

BULGULAR
dDOÕúPD\D� NDWÕODQ� oRFXNODUÕQ����¶X� HUNHN�����¶L� LVH� � NÕ]�
ROXS��\Dú�RUWDODPDODUÕ�VÕUDVÕ\OD�����������YH�����������\ÕOGÕU�
�S�������� dRFXNODUÕQ� EHVOHQPH� DOÕúNDQOÕNODUÕ�� \DúDP� WDU]Õ�
GH÷LúLNOLNOHUL��X\NX�YH�HNUDQ�EDúÕQGD�JHoLULOHQ�V�UH���IL]LNVHO�
DNWLYLWH�YH�REH]LWH�GXUXPODUÕQÕQ�GH÷HUOHQGLUPHVL�7DEOR� ,
GH�
J|VWHULOPLúWLU��3DQGHPL�G|QHPLQGH�W�NHWLOHQ�DQD�|÷�Q�VD\ÕVÕ�
SDQGHPL� |QFHVLQH� J|UH� D]DOGÕ÷Õ� YH� DUD� |÷�Q� VD\ÕVÕQÕQ� LVH�
LVWDWLVWLNVHO� RODUDN� DUWWÕ÷Õ� EHOLUOHQPLúWLU�� 3DQGHPL� VÕUDVÕQGD�
NÕ]� YH� HUNHNOHULQ� J�QG�]� YH� JHFH� X\NX� V�UHOHUL� SDQGHPL�
|QFHVLQH�J|UH�DUWWÕ÷Õ��S���������W�P�oRFXNODUGD�HNUDQ�EDúÕQ�
GD� JHoLUGLNOHUL� V�UHQLQ� GH� ���������� VDDW�� DQODPOÕ� G�]H\GH�
\�NVHOGL÷L� VDSWDQPÕúWÕU� �S�������� )L]LNVHO� DNWLYLWH� \DSPD�
GXUXPXQXQ� SDQGHPL� |QFHVLQH� J|UH� HUNHNOHUGH� D]DOGÕ÷Õ�
�S������� NÕ]ODUGD� LVH� EHQ]HU� ROGX÷X� EXOXQPXúWXU�� 3DQGHPL�
VÕUDVÕQGD�oRFXNODUÕQ�Y�FXW�D÷ÕUOÕ÷ÕQÕQ�RUWDODPD����������NJ�
YH� EHGHQ� N�WOH� LQGHNVOHULQLQ� LVH� � RUWDODPD� ��������� NJ�P� 
DUWÕú�ROGX÷X��HUNHNOHULQ�\DNODúÕN�\DUÕVÕQÕQ���������YH�NÕ]ODUÕQ�
LVH������¶VLQLQ�KDILI�úLúPDQ�REH]�ROGX÷X�VDSWDQPÕúWÕU��
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ÖZ
Amaç: 
%X�NHVLWVHO�oDOÕúPDGD�&RYLG����SDQGHPLVLQGH�VRV\DO�L]RODV\RQXQ�oRFXNODUÕQ�EHVOHQPH�DOÕúNDQ�
OÕNODUÕ�� GL\HW� NDOLWHVL�� \DúDP� WDU]Õ� GH÷LúLNOLNOHUL� YH� REH]LWH� �]HULQH� HWNLVLQLQ� GH÷HUOHQGLULOPHVL�
DPDoODQPÕúWÕU�

Gereç ve Yöntemler: 
&RYLG����NDUDQWLQD�G|QHPLQGH�HYGH�NDOPD�]RUXQOXOX÷X�RODQ������\Dú�DUDVÕ����������HUNHN�YH�
����NÕ]��oRFXN�YH�DG|OHVDQ�oDOÕúPD\D�GDKLO�HGLOPLúWLU��dDOÕúPD�YHULOHUL�ZHE�WDEDQOÕ�DQNHW�IRUPX�
DUDFÕOÕ÷Õ�LOH�WRSODQPÕúWÕU��dRFXN�YH�DG|OHVDQODUÕQ�GHPRJUDILN�|]HOOLNOHUL��EHVOHQPH�DOÕúNDQOÕNODUÕ��
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ABSTRACT
Aim: 
7KLV� FURVV�VHFWLRQDO� VWXG\� DLPHG� WR� HYDOXDWH� WKH� HIIHFWV� RI�
VRFLDO� LVRODWLRQ�RQ�FKLOGUHQ
V�QXWULWLRQDO�KDELWV��GLHW�TXDOLW\��
OLIHVW\OH�FKDQJHV��DQG�REHVLW\�GXULQJ�WKH�&RYLG����SDQGHPLF�

Material and Methods: 
7KLV�VWXG\�ZDV�FRQGXFWHG�RQ����� �����ER\V�DQG�����JLUOV��
FKLOGUHQ�DQG�DGROHVFHQWV�DJHG������\HDUV�ZKR�ZHUH�IRUFHG�WR�
TXDUDQWLQH� WKHPVHOYHV� DW� KRPH��$� ZHE�EDVHG� VXUYH\� ZDV�
XVHG� WR� REWDLQ� VWXG\� GDWD�� &KLOGUHQ� DQG� DGROHVFHQWV� ZHUH�
DVNHG�DERXW�WKHLU�GHPRJUDSKLF�FKDUDFWHULVWLFV��HDWLQJ�KDELWV��
WKH� 0HGLWHUUDQHDQ� 'LHW� 4XDOLW\� ,QGH[� �.,'0('��� VOHHS�
GXUDWLRQ��VFUHHQ�WLPH��SK\VLFDO�DFWLYLW\�VWDWXV�DQG�DQWKURSR�
PHWULF�PHDVXUHPHQWV��ERG\�ZHLJKW�DQG�KHLJKW����

Results: 
,W�ZDV� IRXQG� WKDW� FKLOGUHQ
V� VFUHHQ� WLPH� DQG� VOHHS�GXUDWLRQ�
LQFUHDVHG� LQ� ERWK� JHQGHU� DQG� SHUFHQWDJH� RI� GRLQJ� SK\VLFDO�
DFWLYLW\� GHFUHDVHG� GXULQJ� WKH� SDQGHPLF�� %RG\� ZHLJKW� DQG�
ERG\�PDVV�LQGH[�RI�FKLOGUHQ�LQFUHDVHG�DW�D�PHDQ�RI����������
NJ� DQG� ��������� NJ�P�� UHVSHFWLYHO\�� �7KH�PHDQ�.,'0('�
VFRUH�RI�FKLOGUHQ�ZDV����������DQG�PRUH�WKDQ�KDOI�RI�FKLOGUHQ�
FRPSOLHG� ZLWK� 0HGLWHUUDQHDQ� GLHW� PRGHUDWHO\� GXULQJ� WKH�
SDQGHPLF�� ,W�ZDV� GHWHUPLQHG� WKDW� FKLOGUHQ� FRQVXPHG�PRUH�
VQDFNV� �VZHHW� DQG� VDOW\��� GHVVHUW� DQG� SDVWU\� SURGXFWV� WKDQ�
EHIRUH� WKH�SDQGHPLF�SHULRG��EXW�VRPH�KHDOWK\�HDWLQJ�KDELWV�
VXFK� DV� YHJHWDEOHV�� IUXLWV�� QXWV�� DQG� RLOVHHG� FRQVXPSWLRQ�
LQFUHDVHG�GXULQJ�WKH�SDQGHPLF�

Conclusion:
&KLOGUHQ¶V�LQFUHDVHG�ZHLJKW�JDLQ��FKDQJHG�HDWLQJ�KDELWV�DQG�
SK\VLFDO�DFWLYLW\�PD\�EH�DVVRFLDWHG�ZLWK�LQFUHDVHG�WLPHV�SHQW�
DW�KRPH�GXH�WR�VRFLDO�LVRODWLRQ�GXULQJ�WKH�SDQGHPLF��)RU�WKLV�
UHDVRQ��IUHTXHQW�PRQLWRULQJ�DQG�HYDOXDWLRQ�RI�WKH�QXWULWLRQDO�
VWDWXV� RI� FKLOGUHQ� GXULQJ� WKH� &RYLG���� ORFNGRZQ� LV� YHU\�
LPSRUWDQW� � IRU� SXEOLF� KHDOWK� DXWKRULWLHV� WR� PDNH� IXWXUH�
SROLFLHV�RQ�FKLOGUHQ¶V�QXWULWLRQDO�UHFRPPHQGDWLRQV�ZKHQ�QHZ�
SDQGHPLFV�DUULYH�DQG�ORFNGRZQ�SROLFLHV�DUH�LPSOHPHQWHG�
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QHGHQL\OH�RNXO�oD÷ÕQGDNL�oRFXNODU�YH�DG|OHVDQODU�����\Dú�DOWÕ��
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\Dú��VW��� VRV\DO� L]RODV\RQ�QHGHQL\OH� HYGH�NDOPDODUÕ� JHUHN�
PLúWLU�������
6DOJÕQ� G|QHPOHULQH� VRV\DO� L]RODV\RQ� QHGHQL\OH� NDUDQWLQD�
V�UHoOHULQLQ�GH�HNOHQPHVL�\�NVHN�RODQ�VWUHV�G�]H\OHULQL�GDKD�
GD� � DUWWÕUPDNWDGÕU�� .DUDQWLQD� V�UHFL� ELUH\OHULQ� EHVOHQPH� YH�
IL]LNVHO�DNWLYLWH�EDúWD�ROPDN��]HUH�\DúDP�WDU]ÕQÕ�GD�ROXPVX]�
HWNLOH\HELOPHNWHGLU�� &RYLG���� SDQGHPLVLQGH� HYGH� NDOPDN�
]RUXQGD�RODQ�oRFXN�YH�DG|OHVDQODUÕQ�EHVOHQPH�DOÕúNDQOÕNODUÕ��
IL]LNVHO� DNWLYLWH� GXUXPODUÕ�� X\NX� DOÕúNDQOÕNODUÕQGD� DQL� YH�
N|NO�� ELU� GH÷LúLPOHU� PH\GDQD� JHOGL÷L� EHOLUWLOPHNWHGLU��
(÷LWLPH� HYGH� RQOLQH� RODUDN� GHYDP� HGHQ� oRFXNODUÕQ� HNUDQ�
EDúÕQGD�JHoLUGLNOHUL�V�UHQLQ�DUWWÕ÷Õ�YH�GDKD�VHGDQWHU�ROGXNODUÕ�
VDSWDQPÕúWÕU��$\UÕFD� SDQGHPL� G|QHPLQGH� \DúDQDQ� VWUHV� YH�
X\NX� V�UHOHULQGHNL� GH÷LúLPOHU� GH� EHVOHQPH� DOÕúNDQOÕNODUÕQÕ�
ROXPVX]�HWNLOHPHNWHGLU�������
<HWHUOL�YH�GHQJHOL�EHVOHQPH�J�oO��ELU�ED÷ÕúÕNOÕN�VLVWHPL�LoLQ�
JHUHNOLGLU�YH�&RYLG����JLEL�HQIHNVL\RQ�KDVWDOÕNODUÕQÕQ�|QOHQ�
PHVL�YH�WHGDYLVLQGH�|QHPOL�URO�DOPDNWDGÕU����������%HVOHQPH�
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ODUÕ�LOH�ELUOLNWH��EHVOHQPH�|QHULOHULQH�X\XPODUÕQÕQ�GH÷HUOHQGL�
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GEREÇ ve YÖNTEM
:HE�WDEDQOÕ�EX�NHVLWVHO�oDOÕúPD\D��$QWDO\D¶GD�LNDPHW�HGHQ��
SDQGHPL�G|QHPLQLQ����1LVDQ����0D\ÕV������WDULKOHUL�DUDVÕQ�
GD�VRND÷D�oÕNPD�NÕVÕWODPDVÕ�EXOXQDQ������\Dú�DUDVÕ�����HUNHN�
YH�����NÕ]�ROPDN��]HUH�WRSODPGD�����oRFXN�GDKLO�HGLOPLúWLU��
$UDúWÕUPDQÕQ� &RYLG���� NRQXVXQGD� ELOLPVHO� DUDúWÕUPD� L]QL�
7�&��6D÷OÕN�%DNDQOÕ÷Õ�%LOLPVHO�$UDúWÕUPD�3ODWIRUPXQGDQ�YH�
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3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�$NGHQL]�'L\HW�.DOLWH�øQGHNVL�
VNRUODUÕQÕQ� REH]LWH� YH� Y�FXW� D÷ÕUOÕ÷Õ� GH÷LúLPOHULQH� J|UH�
GH÷HUOHQGLULOPHVL�7DEOR�,,¶GH�J|VWHULOPLúWLU��

Tablo II: dRFXNODUÕQ�SDQGHPL�VÕUDVÕQGDNL�$NGHQL]�'L\HW�.DOLWH�øQGHNVL�
�����������������.,'0('��VNRUODUÕQÕQ�REH]LWH�YH�SDQGHPL�G|QHPLQGHNL�
�����������������Y�FXW�D÷ÕUOÕN�GH÷LúLPOHULQH�J|UH�GH÷HUOHQGLULOPHVL�

dRFXNODUÕQ� SDQGHPL� G|QHPLQGH� WRSODP� .,'0('� VNRUX�
RUWDODPD� ��������� SXDQ� ROXS�� HUNHNOHULQ� ����������� GL\HW�
VNRUODUÕQÕQ�NÕ]ODUGDQ������������GDKD�\�NVHN�ROGX÷X�EXOXQ�
PXúWXU� �S �������� �dDOÕúPD\D�NDWÕODQ� oRFXNODUÕQ�.,'0('�
VNRUXQD�J|UH�$NGHQL]�GL\HWLQH�X\XPODUÕ�VÕQÕIODQGÕUÕOGÕ÷ÕQGD�
LVH� KHP� HUNHN� �������� KHP� GH� NÕ]� oRFXNODUÕQ� ��������
\DUÕVÕQGDQ� ID]ODVÕQÕQ� $NGHQL]� GL\HWLQH� X\XPODUÕQÕQ� RUWD�
G�]H\GH�ROGX÷X�VDSWDQPÕúWÕU��$NGHQL]�GL\HWLQH�X\XPODUÕ�L\L�
RODQODUÕQ� RUDQÕ� HUNHNOHUGH� GDKD� \�NVHN� �(UNHN��������
.Õ]���������GL\HWH�X\XPX�G�ú�N�RODQODUÕQ�RUDQÕ�LVH�NÕ]ODUGD�
GDKD�\�NVHN��(UNHN�������.Õ]���������ROGX÷X�EHOLUOHQPLúWLU��
2EH]LWH� VÕQÕIODPDVÕQD�J|UH� ]D\ÕI� RODQ� oRFXNODUÕQ�.,'0('�
VNRUODUÕQÕQ�QRUPDO��KDILI�úLúPDQ�REH]�oRFXNODUD�J|UH�\�NVHN�
ROGX÷X� �S �������� ELUH\OHULQ� SDQGHPL� G|QHPLQGHNL� Y�FXW�
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LoHFHNOHULQ� W�NHWLP� GXUXPODUÕQÕQ� GH÷HUOHQGLULOPHVL� 7DEOR�
,,,¶WH�J|VWHULOPLúWLU��3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�EDOÕN�YH�
GHQL]��U�QOHUL��JD]OÕ�LoHFHNOHU��PH\YHOL�JD]VÕ]�LoHFHNOHU��KD]ÕU�
PH\YH�VXODUÕ�YH�ELWNL�oD\ODUÕ�W�NHWLP�PLNWDUODUÕ�GÕúÕQGD�VHE]H��
PH\YH��\D÷OÕ�WRKXP��\XPXUWD��V�W��\R÷XUW��D\UDQ�W�NHWLPOHU�
LQH�HN�RODUDN�WDWOÕ�YH�WX]OX�DWÕúWÕUPDOÕN��KDPXU�LúL��U�QOHU�JLEL�
VD÷OÕNVÕ]� DWÕúWÕUPDOÕN� W�NHWLPOHULQGH� GH� DUWÕú� J|VWHUGL÷L�
VDSWDQPÕúWÕU��

Tablo III:�3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�ED]Õ�EHVLQ��EHVLQ�JUXSODUÕ�����
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<):<1̪5)
'�Q\D¶GDNL� &RYLG���� YDND� VD\ÕODUÕ� LQFHOHQGL÷LQGH� 7�UNL�
\H¶QLQ� HQ� ID]OD� YDND� VD\ÕVÕQD� VDKLS� DOWÕQFÕ� �ONH� ROGX÷X�� EX�
QHGHQOH�GH�KDVWDOÕ÷ÕQ�\D\ÕOÕPÕQÕ�D]DOWPDN�LoLQ�VÕNÕ�|QOHPOHULQ�
X\JXODQGÕ÷Õ� �ONHOHUGHQ� ELUL� ROGX÷X� J|U�OPHNWHGLU� ������
8\JXODQDQ� WHGELUOHUGHQ� HQ� |QHPOLVL� RODQ� VRV\DO� L]RODV\RQ��
EHUDEHULQGH� IL]LNVHO� DNWLYLWH� G�]H\LPL]LQ� D]DODUDN� GDKD�
VHGDQWHU� ELU� \DúDP� V�UPHPL]H� QHGHQ� ROPXúWXU� � ������
g]HOOLNOH�RQ�VHNL]�\Dú�DOWÕ�oRFXNODU��X\JXODQDQ�VRND÷D�oÕNPD�
NÕVÕWODPDODUÕ�YH�H÷LWLPOHULQLQ�RQOLQH�GHYDP�HWPHVL�QHGHQL\OH�
IL]LNVHO� DNWLYLWH� G�]H\L� D]DODQ� JUXSODUGDQ� ELULGLU�� 6RV\DO�
L]RODV\RQ�LOH�ELUOLNWH�HNUDQ�NDUúÕVÕQGD�JHoHQ�V�UHQLQ�DUWPDVÕ�
oRFXNODUGD�IL]LNVHO�DNWLYLWH�G�]H\OHULQL�D]DOWPDVÕQÕQ�\DQÕ�VÕUD�
X\NX� NDOLWHVLQL� GH� ROXPVX]� HWNLOH\HUHN� EHVOHQPH� DOÕúNDQ�
OÕNODUÕQÕQ�GH÷LúPHVLQH�YH�LOHUOH\HQ�G|QHPOHUGH�Y�FXW�D÷ÕUOÕN�
DUWÕúÕ�LOH�REH]LWH�JHOLúPHVLQH�QHGHQ�RODFDNWÕU��2EH]�ELUH\OHULQ�
&RYLG����HQIHNVL\RQXQX�GDKD�úLGGHWOL�JHoLUGL÷L�ELOLQPHNWH�
GLU��%X�QHGHQOH�DUWDQ�Y�FXW�D÷ÕUOÕNODUÕ�LOH�LQIODPDV\RQ�G�]H\�

OHULQGHNL� DUWÕú� oRFXNODUÕQ� &RYLG���� KDVWDOÕ÷ÕQD� \DNDODQPD�
GXUXPODUÕQGD�KDVWDOÕN� VH\ULQL� GH� ROXPVX]� HWNLOH\HELOHFHNWLU�
������$\UÕFD�VRND÷D�oÕNPD�NÕVÕWODPDODUÕQÕQ�\DúDQGÕ÷Õ�NDUDQWL�
QD�G|QHPLQGH�oRFXNODUGD�VWUHV�YH�ND\JÕ�G�]H\OHULQGHNL�DUWÕú�
X\NX� V�UHOHULQGH� GH÷LúLPOHUH�� EHVLQ� DOÕPÕQÕQ� DUWPDVÕQD� YH�
VRQXo� RODUDN� WHKOLNHOL� ELU� NÕVÕU� G|QJ�\H� QHGHQ� ROPDNWDGÕU�
�������

dRFXNODUÕQ�J�Q�LoHULVLQGHNL�WRSODP�WHNQRORML�NXOODQÕP�V�UHVL�
QLQ� DUWPDVÕ� HNUDQ� NDUúÕVÕQGD� JHoLULOHQ� V�UHQLQ� X]PDVÕQD�
QHGHQ�ROPXúWXU��������<DSÕODQ�oDOÕúPDODUGD�WHOHYL]\RQ�L]OHPH�
V�UHVL� YH� GLMLWDO� WHNQRORML� DUDoODUÕ� NXOODQÕP� V�UHOHUL� DUWWÕNoD�
HNUDQ� NDUúÕVÕQGD� DWÕúWÕUPDOÕN� W�NHWLPOHULQLQ� DUWWÕ÷Õ� YH� HNUDQ�
PDUX]L\HW� V�UHVL� LOH� REH]LWH� DUDVÕQGD� SR]LWLI� LOLúNL� ROGX÷X�
VDSWDQPÕúWÕU� ��������� %X� oDOÕúPDGD� SDQGHPL� G|QHPLQGH�
HNUDQ� NDUúÕVÕQGD� JHoLULOHQ� V�UH� � LOH� DWÕúWÕUPDOÕN� W�NHWLPLQLQ�
|QHPOL� GHUHFHGH� DUWÕú� J|VWHUGL÷L�� IL]LNVHO� DNWLYLWH� \DSDQ�
ODUÕQÕQ�RUDQÕQÕQ�LVH�|QHPOL�GHUHFHGH�D]DOGÕ÷Õ�J|U�OPHNWHGLU��
%XQODUD�HN�RODUDN�oRFXNODUÕQ�SDQGHPL�G|QHPLQGH�GDKD�JHo�
\DWWÕNODUÕ� YH� X\NXGD� JHoLULOHQ� V�UHQLQ� �JHFH� YH� J�QG�]�� GH�
DUWÕú�J|VWHUGL÷L�EHOLUOHQPLúWLU��dLQ¶GH�\DNODúÕN�������|÷UHQFL�
LOH� \DSÕODQ� ELU� oDOÕúPDGD� EX� oDOÕúPD\OD� EHQ]HU� úHNLOGH�
SDQGHPL� G|QHPLQGH� IL]LNVHO� DNWLYLWH� G�]H\OHULQLQ� D]DOGÕ÷Õ��
oRFXNODUÕQ�\DNODúÕN�\DUÕVÕQÕQQ�RQOLQH�H÷LWLP�LoLQ���VDDW�HNUDQ�
EDúÕQGD�NDOGÕNODUÕ�VDSWDQPÕúWÕU�������5DQMEDU�YH�DUN�������LVH�
SDQGHPLGH�RNXOODUÕQÕQ�NDSDOÕ�ROGX÷X�G|QHPOHUGH�\DSWÕNODUÕ�
ELU� oDOÕúPDGD� oDOÕúPD\D� NDWÕODQ� oRFXNODUÕQ� �Q �������
]DPDQODUÕQÕ� GH÷HUOHQGLUPHN� LoLQ� LON� WHUFLKOHULQLQ� PRELO� YH�
ELOJLVD\DU� R\XQODUÕ� ROGX÷X� ��������� EXQX� GHUV� oDOÕúPD� ���
������ YH� WHOHYL]\RQ� L]OHPH� �������� L]OHGL÷L�� D\UÕFD� oRFXN�
ODUÕQ� �������� J�Q� ER\XQFD� ��� VDDWLQ� �]HULQGH� X\XGX÷X�
EHOLUOHQPLúWLU��
2NXOODUÕQ�NDSDOÕ�ROPDVÕ�oRFXNOXN�oD÷Õ�REH]LWHVLQLQ�YH�REH]LW�
HQLQ� EHUDEHULQGH� JHWLUGL÷L� NURQLN� KDVWDOÕNODUÕQ� J|U�OPH�
VÕNOÕ÷ÕQÕ� DUWWÕUPDNWDGÕU� ������ %X� oDOÕúPDGD� SDQGHPL� G|QH�
PLQGH� HUNHNOHULQ� \DNODúÕN� \DUÕVÕ� �������� LOH� NÕ]ODUÕQ� �oWH�
ELULQLQ� �������� KDILI� úLúPDQ�REH]� ROGX÷X�� SDQGHPL� |QFHVL�
G|QHPH�J|UH�KDILI�úLúPDQ�REH]�RODQ�oRFXN�VD\ÕVÕQÕQ�SDQGHPL�
G|QHPLQGH� DUWÕú� J|VWHUGL÷L� EHOLUOHQPLúWLU�� %LUoRN� �ONHGH��
RNXOODU�\DNODúÕN�ELU�\ÕOGÕU�NDSDOÕGÕU��%X�oDOÕúPDQÕQ�\DSÕOGÕ÷Õ�
G|QHP�RODQ�����������H÷LWLP�|÷UHWLP�G|QHPLQGH�RNXOODUÕQ�
0DUW� D\ÕQGDQ� LWLEDUHQ� NDSDOÕ�� ���������� H÷LWLP� |÷UHWLP�
G|QHPLQGH� LVH� NÕVD� ]DPDQODUGD� DoÕN� ROVD� GD� JHQHOOLNOH�
H÷LWLPH� RQOLQH� RODUDN� GHYDP� HGLOPLúWLU�� %X� QHGHQOH� GH�
&RYLG���� SDQGHPLVL� oRFXNODUGD� Y�FXW� D÷ÕUOÕ÷Õ� DUWÕúODUÕ� YH�
oRFXNOXN�oD÷Õ�REH]LWHVL�LOH�LOLúNLOHQGLULOHELOPHNWHGLU�����������
dRFXNOXN�oD÷Õ�REH]LWHVL��SDQGHPL�|QFHVL�G|QHPGH�GH��ONH�
PL]GH� |QHPOL� YH� E�\�N� ELU� KDON� VD÷OÕ÷Õ� VRUXQX� RODUDN�
NDUúÕPÕ]D�oÕNPDNWDGÕU���7�UNL\H
GH�REH]LWH\L�GH÷HUOHQGLUPHN�
LoLQ� RNXO� oD÷ÕQGDNL� oRFXNODUGD� oRN� VD\ÕGD� oDOÕúPD�
\DSÕOPÕúWÕU��7�UNL\H
GH�2NXO�<DúÕQGDNL�dRFXNODUGD�%�\�PH�
ø]OHPH�$UDúWÕUPDVÕ¶QGD� �7�UNL\H� 2NXO� dD÷Õ� dRFXNODUÕQGD�
%�\�PHQLQ� ø]OHQPHVL� 3URMHVL� ³72d%ø´�� ���� \Dú� JUXEX�
oRFXNODUÕQ� �����¶�Q�Q� KDILI� úLúPDQ�� ����¶QLQ� LVH� REH]�
ROGX÷X� EHOLUOHQPLúWLU� ������ � 7�UNL\H� %HVOHQPH� YH� 6D÷OÕN�
$UDúWÕUPDVÕ������VRQXoODUÕQD�J|UH������\Dú�JUXEX�oRFXNODUÕQ�
�����¶LQLQ�REH]�YH\D�KDILI�úLúPDQ�ROGX÷X�ELOGLULOPLúWLU�������
'�Q\D� 6D÷OÕN�gUJ�W��$YUXSD�dRFXNOXN�2EH]LWH� 6�UYH\DQV�

*LULúLPL�oDOÕúPDVÕQÕQ�7�UNL\H��&26,�785��VRQXoODUÕQD�J|UH�
LVH� LONRNXO� LNLQFL� VÕQÕI� oRFXNODUÕQGD� KDILI� úLúPDQOÕN� SUHYD�
ODQVÕQÕQ� ������� � REH]LWH� SUHYDODQVÕQÕQ� LVH� ����� ROGX÷X�
VDSWDQPÕúWÕU� ���������hONHPL]GH� \DSÕODQ� NDSVDPOÕ� oDOÕúPD�
ODUÕQ�VRQXoODUÕ�GH÷HUOHQGLULOGL÷LQGH�KHU�EHú�oRFXNWDQ�ELULQLQ�
KDILI� úLúPDQ�REH]� ROGX÷XQX� J|U�OPHNWHGLU�� 3DQGHPL� G|QH�
PLQGH� VRV\DO� L]RODV\RQX� HQ� \R÷XQ� \DúD\DQ� JUXSODUGDQ� ELUL�
RODQ� oRFXNODUÕQ� EHVOHQPH�� X\NX� YH� DNWLYLWH� G�]HQOHULQGHNL�
ROXPVX]� GH÷LúLPOHU� QHGHQL\OH� oRFXNOXN� oD÷Õ� REH]LWHVLQLQ�
GDKD�GD�úLGGHWOHQHFH÷L�G�ú�Q�OPHNWHGLU���3DQGHPL�VÕUDVÕQGD�
oRFXNODUGD�DUWDQ�REH]LWH�H÷LOLPOHULQL�NRQWURO�DOWÕQGD�WXWPDN�
LoLQ�DLOHOHU�YH�WRSOXP�WDUDIÕQGDQ�REH]LWH\L�|QOH\LFL�WHGELUOHU�
DOÕQPDOÕ��WRSOXPGD�EX�NRQXGDNL�IDUNÕQGDOÕN�DUWWÕUÕOPDOÕGÕU��
3DQGHPL�G|QHPLQGH�ELUH\OHULQ�GDKD�oRN�HYGH�YDNLW�JHoLUPHVL�
QHGHQL\OH� HY� \HPH÷L� W�NHWLPOHULQLQ� DUWWÕ÷Õ�� JHQHOOLNOH� \D÷��
úHNHU�YH�WX]�EDNÕPÕQGDQ�]HQJLQ�KD]ÕU�\HPHN�W�NHWLPOHULQLQ�
D]DOGÕ÷Õ� EHOLUWLOPHNWHGLU� ������ %HVLQ� JUXSODUÕQÕQ� SDQGHPL�
|QFHVL� YH� VRQUDVÕ� G|QHPH� J|UH� W�NHWLP� VÕNOÕNODUÕ�
LQFHOHQGL÷LQGH� oDOÕúPD\D� NDWÕODQ� oRFXNODUÕQ� EDOÕN� YH� GHQL]�
�U�QOHUL�� JD]OÕ� LoHFHNOHU�� PH\YHOL� JD]VÕ]� LoHFHNOHU�� KD]ÕU�
PH\YH� VXODUÕ� YH� ELWNL� oD\ODUÕ� KDULo� W�P� EHVLQ� JUXSODUÕQGDQ�
W�NHWLPOHUL� DUWDQ� ELUH\OHULQ� VD\ÕVÕQÕQ� GDKD� \�NVHN� ROGX÷X�
EHOLUOHQPLúWLU��g]HOOLNOH� SDQGHPL� |QFHVL� G|QHPH� J|UH� GDKD�
ID]OD� oHúLW� DWÕúWÕUPDOÕN� �WDWOÕ� YH� WX]OX��� WDWOÕ� YH� KDPXU� LúL�
�U�QOHU� W�NHWWLNOHUL��DQFDN�SDQGHPL�VÕUDVÕQGD�VHE]H��PH\YH��
NXUX\HPLú� YH� \D÷OÕ� WRKXP� W�NHWLPL� JLEL� GL÷HU� VD÷OÕNOÕ�
EHVOHQPH�DOÕúNDQOÕNODUÕQÕQ�GD�SDQGHPL�|QFHVL� G|QHPH�J|UH�
GDKD�ID]OD�DUWWÕ÷Õ�EHOLUWLOPLúWLU��$\QÕ�]DPDQGD�oRFXNODUÕQ�DQD�
|÷�Q� VD\ÕODUÕQÕ� D]DOWÕUNHQ� DUD� |÷�Q� VD\ÕODUÕQÕ� DUWWÕUGÕNODUÕ�
VDSWDQPÕúWÕU��%X�oDOÕúPD\OD�EHQ]HU�úHNLOGH�%UH]LO\D��øVSDQ\D��
øWDO\D�� .RORPEL\D� YH� ùLOL¶GH� \DúD\DQ� DG|OHVDQODU� LOH�
\�U�W�OHQ� ELU� oDOÕúPDGD�&RYLG����G|QHPLQGH� DG|OHVDQODUÕQ�
SDQGHPL�G|QHPLQGH�|]HOOLNOH�NÕ]DUWÕOPÕú�\L\HFHNOHU��WDWOÕODU��
VHE]H�YH�PH\YH� W�NHWLPOHULQ�DQODPOÕ�RODUDN�DUWÕú�J|VWHUGL÷L�
EHOLUWLOPLúWLU�������)UDQVD¶GD������\Dú�DUDVÕ�oRFXNODUD�\DSÕODQ�
EDúND� ELU� oDOÕúPDGD� LVH� oRFXNODUÕQ� SDQGHPL� G|QHPLQGH�
SDQGHPL�|QFHVL�G|QHPH�J|UH�úHNHUOHPH��oLNRODWD��KDPXU�LúL��
VHE]H��PH\YH�YH�\D÷OÕ�WRKXP�W�NHWLPOHULQLQ�DUWWÕ÷Õ�J|VWHULOP�
LúWLU� ������3DQGHPL�G|QHPLQGH�DUWDQ�úHNHUOL�YH�\D÷OÕ�DWÕúWÕU�
PDOÕN�W�NHWLPOHULQLQ�\DQÕ�VÕUD��VD÷OÕ÷D�ID\GDOÕ�HWNLOHUL�ROGXNoD�
ID]OD� RODQ� PH\YH� YH� \D÷OÕ� WRKXP� PLNWDUODUÕQÕQ� GD� DúÕUÕ�
W�NHWLOPHVL� SDQGHPL� G|QHPLQGH� DUWDQ� REH]LWH� RUDQODUÕ� LOH�
LOLúNLOL�RODELOLU��

<HWHUOL� YH� GHQJHOL� EHVOHQPH� KDVWDOÕNODUÕQ� |QOHQPHVL� YH�
WHGDYLVLQGH� URO� R\QD\DQ� HQ� |QHPOL� IDNW|UOHUGHQ� ELULGLU��
&RYLG���� KDVWDOÕ÷ÕQGDQ� NRUXQPDN� LoLQ� J�oO�� ELU� ED÷ÕúÕNOÕN�
VLVWHPL�� ED÷ÕúÕNOÕN� VLVWHPLQLQ� J�oOHQPHVL� LoLQ� GH� RSWLPDO�
EHVOHQPH� HVDVWÕU� �������$NGHQL]� GL\HWL�$NGHQL]� �ONHOHULQLQ�
RUWDN� EHVOHQPH� |]HOOLNOHULQL� \DQVÕWDQ�� HQHUML� \R÷XQOX÷X�
G�ú�N�� SRVD�� oRNOX� GR\PDPÕú� \D÷� DVLWOHUL� LOH�$�� &�� (� YH�
VHOHQ\XP� JLEL� DQWLRNVLGDQ� YH� DQWLLQIODPDWXDU� RODQ� EHVLQ�
|JHOHULQ� \�NVHN� PLNWDUGD� LoHUHQ� ELU� EHVOHQPH� PRGHOLGLU��
$NGHQL]� GL\HW� PRGHOLQLQ� ELOHúHQOHULQGHQ� GROD\Õ� &RYLG����
G|QHPLQGH� KDVWDOÕNWDQ� NRUXQPDGD� YH� WHGDYLVLQGH� |QHPOL�
ROGX÷X� YXUJXODQPDNWDGÕU� ����� ����� %X� oDOÕúPDGD� SDQGHPL�
G|QHPLQGH� oRFXNODUÕQ� �$NGHQL]� GL\HWLQH� X\XPODUÕ� GH÷HU�
OHQGLULOPLú�ROXS�HUNHNOHULQ�.,'0('��LQGHNVL�RUWDODPDODUÕQ�

���������� NÕ]ODUÕQ� LVH� ��������� ROGX÷X� YH� JHQHO� RODUDN�
HUNHNOHULQ� \DOQÕ]FD� ����¶�Q�Q� NÕ]ODUÕQ� LVH� �����¶VÕQÕQ�
$NGHQL]� GL\HWLQH� X\XPODUÕQÕQ� G�ú�N� ROGX÷X� EHOLUOHQPLúWLU��
$\UÕFD�REH]LWH�GXUXPXQD�J|UH�]D\ÕI�RODQ�oRFXNODUÕQ�QRUPDO�
YH�KDILI�úLúPDQ�REH]�RODQ�oRFXNODUD�J|UH�.,'0('�LQGHNVL�
VNRUX�GDKD�\�NVHN�EXOXQPDVÕQD�UD÷PHQ��oRFXNODUÕQ�SDQGHPL�
G|QHPLQGHNL� Y�FXW� D÷ÕUOÕ÷ÕQGDNL� GH÷LúLPOHU� LOH� .,'0('�
VNRUX�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�VDSWDQDPDPÕúWÕU��/LWHUDW�UGH�
oRFXN�YH�DG|OHVDQODUGD�.,'0('�LQGHNVL�\�NVHN�RODQODUGD�
REH]LWH� J|U�OPH� RUDQODUÕQÕQ�� Y�FXW� D÷ÕUOÕ÷Õ� YH� EHGHQ� N�WOH�
LQGHNVL�GH÷HUOHULQLQ�GDKD�G�ú�N�ROGX÷X��.,'0('�VNRUX�LOH�
REH]LWHQLQ� WHUV� LOLúNLOL� ROGX÷X� EHOLUWLOPLúWLU� ��������� %X�
oDOÕúPDGD�HUNHN�oRFXNODUGD�REH]LWH�RUDQODUÕQÕQ�YH�.,'0('�
VNRUODUÕQÕQ�NÕ]�oRFXNODUD�J|UH�GDKD�\�NVHN�ROGX÷X�EHOLUOHQ�
PLúWLU�� %X� GXUXP� REH]LWH� QHGHQOHULQGHQ� ELUL� RODQ� HQHUML�
DOÕPODUÕQGDNL� DUWÕúÕQ� .,'0('� ELOHúHQOHULQGHQ� HQHUMLVL�
\�NVHN� RODQ� PH\YH�� WDP� WDKÕO� �U�QOHUL� YH� \D÷OÕ� WRKXPODUD�
ED÷OÕ�JHUoHNOHúPLú�RODELOLU��øVSDQ\D¶GD�\DSÕODQ�ELU�oDOÕúPDGD�
NDUDQWLQD� G|QHPLQGH� oDOÕúPD\D� NDWÕODQ� oRFXN� YH� DG|OHVDQ�
ODUÕQ� �Q ������ .,'0('� VNRUX� RUWDODPDVÕQÕQ� ���� ROGX÷X��
KHP� NÕ]ODUGD� KHP� GH� HUNHNOHUGH�$NGHQL]� 'L\HWLQH� X\XPX�
G�ú�N�RODQ�ELUH\�VD\ÕVÕQÕQ���¶�Q�DOWÕQGD�NDOGÕ÷Õ��EHOLUWLO�
PLúWLU�� $\UÕFD� oDOÕúPDGD� NDUDQWLQD� G|QHPLQGH� Y�FXW�
D÷ÕUOÕ÷ÕQGD� DUWÕú� RODQ� oRFXNODUÕQ�$NGHQL]� GL\HWLQH� X\XPX�
\HWHUVL]�YH�RUWD�G�]H\GH�RODQ�oRFXNODU�ROGX÷X�ELOGLULOPLúWLU�
������%HQ]HU�úHNLOGH�\DSÕODQ�EDúND�oDOÕúPDODUGD�GD�NDUDQWLQD�
G|QHPLQGH� oRFXNODUÕQ� $NGHQL]� GL\HWL� X\XP� VNRUODUÕQÕQ�
NDUDQWLQD� |QFHVL� G|QHPH� J|UH� DUWWÕ÷Õ� VDSWDQPÕúWÕU� ����� �����
%X�oDOÕúPDGD�ELUH\OHULQ�NDUDQWLQD�|QFHVL�G|QHPGHNL�$NGHQL]�
GL\HWL�NDOLWH�VNRUODUÕ�EXOXQPDPDVÕQD�UD÷PHQ��NDUDQWLQD�G|QH�
PLQGHNL� .,'0('� LQGHNV� VNRUODUÕQÕQ� \�NVHN� YH�$NGHQL]H�
GL\HWLQH� X\XPX� G�ú�N� RODQ� oRFXN� YH� DG|OHVDQODUÕQÕQ�
VD\ÕVÕQÕQ� LVH� ROGXNoD� G�ú�N� ROGX÷X� J|U�OPHNWHGLU��
dDOÕúPDPÕ]D� NDWÕODQ� oRFXNODUÕQ� VHE]H��PH\YH�� \D÷OÕ� WRKXP�
W�NHWLPOHULQLQ� SDQGHPL� G|QHPLQGH� DUWWÕ÷ÕQÕ� EHOLUWPHVLQGHQ�
GROD\Õ� $NGHQL]� GL\HWL� NDOLWH� VNRUODUÕQÕQ� \�NVHN� oÕNWÕ÷Õ�
G�ú�Q�OPHNWHGLU��

%X� oDOÕúPDQÕQ� ED]Õ� NÕVÕWOÕOÕNODUÕ� EXOXQPDNWDGÕU�� 3DQGHPL�
úDUWODUÕ�QHGHQL\OH�oDOÕúPD�RQOLQH�DQNHW�úHNOLQGH�X\JXODQPÕú�
ROXS��oRFXNODUÕQ�Y�FXW�D÷ÕUOÕ÷Õ�YH�ER\�X]XQOXNODUÕ�HEHYH\Q�
OHULQ�EH\DQÕQD�J|UH�ND\ÕW�DOWÕQD�DOÕQPÕúWÕU�� �(N�RODUDN�EHVLQ�
W�NHWLP� ND\GÕQÕQ� DOÕQDPDPDVÕ�� .,'0('� VNRUXQXQ� VDGHFH�
SDQGHPL�G|QHPLQH�J|UH�VRUJXODQPDVÕ�YH�|UQHNOHP�VD\ÕVÕQÕQ�
D]� ROPDVÕQÕQ� oDOÕúPDQÕQ� VRQXoODUÕQÕ� HWNLOH\HELOHFH÷L�
G�ú�Q�OPHNWHGLU��%XQODUÕQ�\DQÕ�VÕUD�ELOGL÷LPL]�NDGDUÕ\OD�EX�
oDOÕúPDGDQ�EDúND�7�UNL\H¶GH�&RYLG����SDQGHPL�G|QHPLQGH�
NL� oRFXNODUÕQ� EHVOHQPH� DOÕúNDQOÕNODUÕQÕ� YH� REH]LWH� GXUXP�
ODUÕQÕ�GH÷HUOHQGLUHQ�EDúND�ELU�oDOÕúPD�EXOXQPDPDNWDGÕU��%X�
oDOÕúPDQÕQ� EXOJXODUÕ� &RYLG���� SDQGHPLVLQLQ� oRFXNODUÕQ�
EHVOHQPH�� \DúDP� WDU]Õ� YH� REH]LWH� GXUXPODUÕQGD� DQODPOÕ�
GH÷LúLNOLNOHUH� QHGHQ� ROGX÷X� IDNDW� EX� |Q� VRQXoODUÕ� GR÷UXOD�
PDN� LoLQ� EX� NRQX\OD� LOJLOL� |UQHNOHP� VD\ÕVÕ� GDKD� ID]OD� RODQ�
oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU��

SONUÇ
3DQGHPL�G|QHPLQGH�VRV\DO�L]RODV\RQ�QHGHQL\OH�HYGH�JHoLU�
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ABSTRACT
Aim: 
7KLV� FURVV�VHFWLRQDO� VWXG\� DLPHG� WR� HYDOXDWH� WKH� HIIHFWV� RI�
VRFLDO� LVRODWLRQ�RQ�FKLOGUHQ
V�QXWULWLRQDO�KDELWV��GLHW�TXDOLW\��
OLIHVW\OH�FKDQJHV��DQG�REHVLW\�GXULQJ�WKH�&RYLG����SDQGHPLF�

Material and Methods: 
7KLV�VWXG\�ZDV�FRQGXFWHG�RQ����� �����ER\V�DQG�����JLUOV��
FKLOGUHQ�DQG�DGROHVFHQWV�DJHG������\HDUV�ZKR�ZHUH�IRUFHG�WR�
TXDUDQWLQH� WKHPVHOYHV� DW� KRPH��$� ZHE�EDVHG� VXUYH\� ZDV�
XVHG� WR� REWDLQ� VWXG\� GDWD�� &KLOGUHQ� DQG� DGROHVFHQWV� ZHUH�
DVNHG�DERXW�WKHLU�GHPRJUDSKLF�FKDUDFWHULVWLFV��HDWLQJ�KDELWV��
WKH� 0HGLWHUUDQHDQ� 'LHW� 4XDOLW\� ,QGH[� �.,'0('��� VOHHS�
GXUDWLRQ��VFUHHQ�WLPH��SK\VLFDO�DFWLYLW\�VWDWXV�DQG�DQWKURSR�
PHWULF�PHDVXUHPHQWV��ERG\�ZHLJKW�DQG�KHLJKW����

Results: 
,W�ZDV� IRXQG� WKDW� FKLOGUHQ
V� VFUHHQ� WLPH� DQG� VOHHS�GXUDWLRQ�
LQFUHDVHG� LQ� ERWK� JHQGHU� DQG� SHUFHQWDJH� RI� GRLQJ� SK\VLFDO�
DFWLYLW\� GHFUHDVHG� GXULQJ� WKH� SDQGHPLF�� %RG\� ZHLJKW� DQG�
ERG\�PDVV�LQGH[�RI�FKLOGUHQ�LQFUHDVHG�DW�D�PHDQ�RI����������
NJ� DQG� ��������� NJ�P�� UHVSHFWLYHO\�� �7KH�PHDQ�.,'0('�
VFRUH�RI�FKLOGUHQ�ZDV����������DQG�PRUH�WKDQ�KDOI�RI�FKLOGUHQ�
FRPSOLHG� ZLWK� 0HGLWHUUDQHDQ� GLHW� PRGHUDWHO\� GXULQJ� WKH�
SDQGHPLF�� ,W�ZDV� GHWHUPLQHG� WKDW� FKLOGUHQ� FRQVXPHG�PRUH�
VQDFNV� �VZHHW� DQG� VDOW\��� GHVVHUW� DQG� SDVWU\� SURGXFWV� WKDQ�
EHIRUH� WKH�SDQGHPLF�SHULRG��EXW�VRPH�KHDOWK\�HDWLQJ�KDELWV�
VXFK� DV� YHJHWDEOHV�� IUXLWV�� QXWV�� DQG� RLOVHHG� FRQVXPSWLRQ�
LQFUHDVHG�GXULQJ�WKH�SDQGHPLF�

Conclusion:
&KLOGUHQ¶V�LQFUHDVHG�ZHLJKW�JDLQ��FKDQJHG�HDWLQJ�KDELWV�DQG�
SK\VLFDO�DFWLYLW\�PD\�EH�DVVRFLDWHG�ZLWK�LQFUHDVHG�WLPHV�SHQW�
DW�KRPH�GXH�WR�VRFLDO�LVRODWLRQ�GXULQJ�WKH�SDQGHPLF��)RU�WKLV�
UHDVRQ��IUHTXHQW�PRQLWRULQJ�DQG�HYDOXDWLRQ�RI�WKH�QXWULWLRQDO�
VWDWXV� RI� FKLOGUHQ� GXULQJ� WKH� &RYLG���� ORFNGRZQ� LV� YHU\�
LPSRUWDQW� � IRU� SXEOLF� KHDOWK� DXWKRULWLHV� WR� PDNH� IXWXUH�
SROLFLHV�RQ�FKLOGUHQ¶V�QXWULWLRQDO�UHFRPPHQGDWLRQV�ZKHQ�QHZ�
SDQGHPLFV�DUULYH�DQG�ORFNGRZQ�SROLFLHV�DUH�LPSOHPHQWHG�

Key Words:
0HGLWHUUDQHDQ� GLHW�� &RYLG����� &KLOGUHQ��1XWULWLRQDO� KDELWV��
/LIHVW\OH�FKDQJHV
 
/ʈ:ʈ̪
øON� RODUDN�$UDOÕN� ����
XQ� VRQXQGD� dLQ
LQ�:XKDQ� NHQWLQGH�
ELOGLULOHQ� YH� G�Q\D� JHQHOLQH� KÕ]OÕFD� \D\ÕODQ� &RYLG����
KDVWDOÕ÷Õ�0DUW�����
GH�'�Q\D�6D÷OÕN�gUJ�W���:+2��WDUDIÕQ�
GDQ�SDQGHPL�RODUDN�LODQ�HGLOPLúWLU���������7�UNL\H
GH�LON�YDND�
����� \ÕOÕ� 0DUW� D\ÕQGD� J|U�OP�ú� ROXS�� KDVWDOÕ÷ÕQ� \D\ÕOÕP�
KÕ]ÕQÕQ�\�NVHN�ROPDVÕ� YH�KDVWDOÕ÷D�ED÷OÕ� |O�POHU�QHGHQL\OH�
W�P� G�Q\DGD� ROGX÷X� JLEL� �ONHPL]GH� JHQHOLQGH� GH�
RNXOODU��QLYHUVLWHOHU��VSRU�VDORQODUÕ��PD÷D]DODU�YH�IDEULNDODU�
JLEL�EXODúÕ�KÕ]ODQGÕUDFDN�RUWDPODUGDNL�IDDOL\HWOHULQ�GXUGXUXO�
PDVÕQD� NDUDU� YHULOPLúWLU�� g]HOOLNOH� EXODúÕ� KÕ]ODQGÕUPDODUÕ�
QHGHQL\OH�RNXO�oD÷ÕQGDNL�oRFXNODU�YH�DG|OHVDQODU�����\Dú�DOWÕ��
LOH�KDVWDOÕNWDQ�HWNLOHQPH�RODVÕOÕ÷Õ�\�NVHN�RODQ�\DúOÕODUÕQ�����

\Dú��VW��� VRV\DO� L]RODV\RQ�QHGHQL\OH� HYGH�NDOPDODUÕ� JHUHN�
PLúWLU�������
6DOJÕQ� G|QHPOHULQH� VRV\DO� L]RODV\RQ� QHGHQL\OH� NDUDQWLQD�
V�UHoOHULQLQ�GH�HNOHQPHVL�\�NVHN�RODQ�VWUHV�G�]H\OHULQL�GDKD�
GD� � DUWWÕUPDNWDGÕU�� .DUDQWLQD� V�UHFL� ELUH\OHULQ� EHVOHQPH� YH�
IL]LNVHO�DNWLYLWH�EDúWD�ROPDN��]HUH�\DúDP�WDU]ÕQÕ�GD�ROXPVX]�
HWNLOH\HELOPHNWHGLU�� &RYLG���� SDQGHPLVLQGH� HYGH� NDOPDN�
]RUXQGD�RODQ�oRFXN�YH�DG|OHVDQODUÕQ�EHVOHQPH�DOÕúNDQOÕNODUÕ��
IL]LNVHO� DNWLYLWH� GXUXPODUÕ�� X\NX� DOÕúNDQOÕNODUÕQGD� DQL� YH�
N|NO�� ELU� GH÷LúLPOHU� PH\GDQD� JHOGL÷L� EHOLUWLOPHNWHGLU��
(÷LWLPH� HYGH� RQOLQH� RODUDN� GHYDP� HGHQ� oRFXNODUÕQ� HNUDQ�
EDúÕQGD�JHoLUGLNOHUL�V�UHQLQ�DUWWÕ÷Õ�YH�GDKD�VHGDQWHU�ROGXNODUÕ�
VDSWDQPÕúWÕU��$\UÕFD� SDQGHPL� G|QHPLQGH� \DúDQDQ� VWUHV� YH�
X\NX� V�UHOHULQGHNL� GH÷LúLPOHU� GH� EHVOHQPH� DOÕúNDQOÕNODUÕQÕ�
ROXPVX]�HWNLOHPHNWHGLU�������
<HWHUOL�YH�GHQJHOL�EHVOHQPH�J�oO��ELU�ED÷ÕúÕNOÕN�VLVWHPL�LoLQ�
JHUHNOLGLU�YH�&RYLG����JLEL�HQIHNVL\RQ�KDVWDOÕNODUÕQÕQ�|QOHQ�
PHVL�YH�WHGDYLVLQGH�|QHPOL�URO�DOPDNWDGÕU����������%HVOHQPH�
YH�VD÷OÕN�DUDVÕQGDNL�J�oO��LOLúNL�QHGHQL\OH�&RYLG����SDQGHPL�
G|QHPLQGH�EHVOHQPH�|QHULOHUL�GDKD�GD�|QHP�ND]DQPDNWDGÕU�
������ g]HOOLNOH� ED]Õ� EHVLQOHULQ� ED÷ÕúÕNOÕ÷Õ� J�oOHQGLUGL÷L�
YXUJXODQPDVÕQD� UD÷PHQ� EHVLQ� YH� EHVLQ� |JHOHULQGHQ� oRN�
GL\HWLQ� ELU� E�W�Q� RODUDN� GH÷HUOHQGLULOPHVL� |QHPOLGLU�� %X�
DPDoOD�ELUH\OHULQ�J�QO�N�EHVLQ�YH�EHVLQ�|JHOHUL�DOÕP�PLNWDU�
ODUÕ�LOH�ELUOLNWH��EHVOHQPH�|QHULOHULQH�X\XPODUÕQÕQ�GH÷HUOHQGL�
ULOPHVL�DPDFÕ\OD��GL\HW�NDOLWH�LQGHNVOHUL�JHOLúWLULOPLúWLU�������
$NGHQL]�'L\HW�.DOLWH�øQGHNVL��.,'0('��GH�EX�LQGHNVOHUGHQ�
ELULGLU� ������$NGHQL]� GL\HWL�$NGHQL]� �ONHOHULQLQ� EHVOHQPH�
|]HOOLNOHULQL� \DQVÕWDQ�� VHE]H�� PH\YH�� WDP� WDKÕOODU�� EDOÕN� YH�
]H\WLQ\D÷ÕQÕQ� W�NHWLOGL÷L�� LúOHQPLú�EHVLQ�DOÕPÕQÕQ�D]�ROGX÷X�
ELU� EHVOHQPH�PRGHOLGLU�� &RYLG���¶GDQ� NRUXQPDGD� |QHULOHQ�
ELU�EHVOHQPH�PRGHOLQLQ�ROPDVÕQÕQ�\DQÕ�VÕUD�oRFXN�YH�DG|OH�
VDQ�VD÷OÕ÷Õ�LoLQ�GH�|QHPOL�ELU�EHOLUOH\LFLGLU�������
1RUPDO� úDUWODUGD� G�Q\DGDNL� oRFXNODUÕQ� ���
LQGHQ� ID]ODVÕ�
KDUHNHWVL]�ROGX÷X�����
ÕQGDQ�ID]ODVÕQÕQ�HNUDQ�EDúÕQGD�NDOPD�
NXUDOODUÕQD�X\PDGÕ÷Õ�YH�\DNODúÕN�\DUÕVÕQÕQ�$NGHQL]�GL\HWLQH�
X\XPODUÕQÕQ� oRN� G�ú�N� ROGX÷X� EHOLUWLOPHNWHGLU�� &RYLG����
SDQGHPLVL�LOH�ELUOLNWH�oRFXN�YH�DG|OHVDQODUÕQ�IL]LNVHO�KDUHNHW�
NÕVÕWOÕOÕNODUÕ��HNUDQ�PDUX]L\HWOHUL�YH�EHVOHQPH�DOÕúNDQOÕNODUÕQ�
GDNL� GH÷LúLPOHU� J|]� |Q�QGH� EXOXQGXUXOGX÷XQGD� JHOHFHNWH�
VD÷OÕNODUÕQÕQ�ROXPVX]�HWNLOHQHFH÷L�G�ú�Q�OPHNWHGLU�������%X�
YHULOHUGHQ� \ROD� oÕNDUDN� EX� oDOÕúPD� �ONHPL]GH� &RYLG�����
SDQGHPLVLQLQ�EDúODPDVÕ\OD�ELUOLNWH� HQ� VÕNÕ� VRV\DO� L]RODV\RQ�
WHGELUOHULQLQ�X\JXODQGÕ÷Õ��LNL�D\OÕN�G|QHPGH�oRFXN�YH�DG|OH�
VDQODUÕQ�\DúDGÕ÷Õ�NDUDQWLQD�V�UHFLQLQ�EHVOHQPH�DOÕúNDQOÕNODUÕ��
IL]LNVHO� DNWLYLWH��$NGHQL]� GL\HWLQH� X\XP� YH� DQWURSRPHWULN�
|Oo�POHUL��]HULQH�RODQ�HWNLOHULQL�LQFHOHPHN�DPDFÕ\OD�SODQODQ�
PÕúWÕU��

GEREÇ ve YÖNTEM
:HE�WDEDQOÕ�EX�NHVLWVHO�oDOÕúPD\D��$QWDO\D¶GD�LNDPHW�HGHQ��
SDQGHPL�G|QHPLQLQ����1LVDQ����0D\ÕV������WDULKOHUL�DUDVÕQ�
GD�VRND÷D�oÕNPD�NÕVÕWODPDVÕ�EXOXQDQ������\Dú�DUDVÕ�����HUNHN�
YH�����NÕ]�ROPDN��]HUH�WRSODPGD�����oRFXN�GDKLO�HGLOPLúWLU��
$UDúWÕUPDQÕQ� &RYLG���� NRQXVXQGD� ELOLPVHO� DUDúWÕUPD� L]QL�
7�&��6D÷OÕN�%DNDQOÕ÷Õ�%LOLPVHO�$UDúWÕUPD�3ODWIRUPXQGDQ�YH�
HWLN�RQD\Õ�LVH�$NGHQL]�hQLYHUVLWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOXQGDQ� ����������������� � DOÕQPÕúWÕU�� dDOÕúPD\D� GDKLO�

3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�$NGHQL]�'L\HW�.DOLWH�øQGHNVL�
VNRUODUÕQÕQ� REH]LWH� YH� Y�FXW� D÷ÕUOÕ÷Õ� GH÷LúLPOHULQH� J|UH�
GH÷HUOHQGLULOPHVL�7DEOR�,,¶GH�J|VWHULOPLúWLU��

Tablo II: dRFXNODUÕQ�SDQGHPL�VÕUDVÕQGDNL�$NGHQL]�'L\HW�.DOLWH�øQGHNVL�
�����������������.,'0('��VNRUODUÕQÕQ�REH]LWH�YH�SDQGHPL�G|QHPLQGHNL�
�����������������Y�FXW�D÷ÕUOÕN�GH÷LúLPOHULQH�J|UH�GH÷HUOHQGLULOPHVL�

dRFXNODUÕQ� SDQGHPL� G|QHPLQGH� WRSODP� .,'0('� VNRUX�
RUWDODPD� ��������� SXDQ� ROXS�� HUNHNOHULQ� ����������� GL\HW�
VNRUODUÕQÕQ�NÕ]ODUGDQ������������GDKD�\�NVHN�ROGX÷X�EXOXQ�
PXúWXU� �S �������� �dDOÕúPD\D�NDWÕODQ� oRFXNODUÕQ�.,'0('�
VNRUXQD�J|UH�$NGHQL]�GL\HWLQH�X\XPODUÕ�VÕQÕIODQGÕUÕOGÕ÷ÕQGD�
LVH� KHP� HUNHN� �������� KHP� GH� NÕ]� oRFXNODUÕQ� ��������
\DUÕVÕQGDQ� ID]ODVÕQÕQ� $NGHQL]� GL\HWLQH� X\XPODUÕQÕQ� RUWD�
G�]H\GH�ROGX÷X�VDSWDQPÕúWÕU��$NGHQL]�GL\HWLQH�X\XPODUÕ�L\L�
RODQODUÕQ� RUDQÕ� HUNHNOHUGH� GDKD� \�NVHN� �(UNHN��������
.Õ]���������GL\HWH�X\XPX�G�ú�N�RODQODUÕQ�RUDQÕ�LVH�NÕ]ODUGD�
GDKD�\�NVHN��(UNHN�������.Õ]���������ROGX÷X�EHOLUOHQPLúWLU��
2EH]LWH� VÕQÕIODPDVÕQD�J|UH� ]D\ÕI� RODQ� oRFXNODUÕQ�.,'0('�
VNRUODUÕQÕQ�QRUPDO��KDILI�úLúPDQ�REH]�oRFXNODUD�J|UH�\�NVHN�
ROGX÷X� �S �������� ELUH\OHULQ� SDQGHPL� G|QHPLQGHNL� Y�FXW�
D÷ÕUOÕ÷ÕQGDNL�GH÷LúLP�LOH�.,'0('�VNRUODUÕ�DUDVÕQGD�DQODPOÕ�
ELU�LOLúNL�EXOXQPDGÕ÷Õ�VDSWDQPÕúWÕU��

3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�ED]Õ�EHVLQ��EHVLQ�JUXSODUÕ�YH�
LoHFHNOHULQ� W�NHWLP� GXUXPODUÕQÕQ� GH÷HUOHQGLULOPHVL� 7DEOR�
,,,¶WH�J|VWHULOPLúWLU��3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�EDOÕN�YH�
GHQL]��U�QOHUL��JD]OÕ�LoHFHNOHU��PH\YHOL�JD]VÕ]�LoHFHNOHU��KD]ÕU�
PH\YH�VXODUÕ�YH�ELWNL�oD\ODUÕ�W�NHWLP�PLNWDUODUÕ�GÕúÕQGD�VHE]H��
PH\YH��\D÷OÕ�WRKXP��\XPXUWD��V�W��\R÷XUW��D\UDQ�W�NHWLPOHU�
LQH�HN�RODUDN�WDWOÕ�YH�WX]OX�DWÕúWÕUPDOÕN��KDPXU�LúL��U�QOHU�JLEL�
VD÷OÕNVÕ]� DWÕúWÕUPDOÕN� W�NHWLPOHULQGH� GH� DUWÕú� J|VWHUGL÷L�
VDSWDQPÕúWÕU��

Tablo III:�3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�ED]Õ�EHVLQ��EHVLQ�JUXSODUÕ�����
�����������������YH�LoHFHN�W�NHWLP�DOÕúNDQOÕNODUÕQGDNL�GH÷LúLPLQ�GH÷HUOHQGLU
������������������LOPHVL���Q������

<):<1̪5)
'�Q\D¶GDNL� &RYLG���� YDND� VD\ÕODUÕ� LQFHOHQGL÷LQGH� 7�UNL�
\H¶QLQ� HQ� ID]OD� YDND� VD\ÕVÕQD� VDKLS� DOWÕQFÕ� �ONH� ROGX÷X�� EX�
QHGHQOH�GH�KDVWDOÕ÷ÕQ�\D\ÕOÕPÕQÕ�D]DOWPDN�LoLQ�VÕNÕ�|QOHPOHULQ�
X\JXODQGÕ÷Õ� �ONHOHUGHQ� ELUL� ROGX÷X� J|U�OPHNWHGLU� ������
8\JXODQDQ� WHGELUOHUGHQ� HQ� |QHPOLVL� RODQ� VRV\DO� L]RODV\RQ��
EHUDEHULQGH� IL]LNVHO� DNWLYLWH� G�]H\LPL]LQ� D]DODUDN� GDKD�
VHGDQWHU� ELU� \DúDP� V�UPHPL]H� QHGHQ� ROPXúWXU� � ������
g]HOOLNOH�RQ�VHNL]�\Dú�DOWÕ�oRFXNODU��X\JXODQDQ�VRND÷D�oÕNPD�
NÕVÕWODPDODUÕ�YH�H÷LWLPOHULQLQ�RQOLQH�GHYDP�HWPHVL�QHGHQL\OH�
IL]LNVHO� DNWLYLWH� G�]H\L� D]DODQ� JUXSODUGDQ� ELULGLU�� 6RV\DO�
L]RODV\RQ�LOH�ELUOLNWH�HNUDQ�NDUúÕVÕQGD�JHoHQ�V�UHQLQ�DUWPDVÕ�
oRFXNODUGD�IL]LNVHO�DNWLYLWH�G�]H\OHULQL�D]DOWPDVÕQÕQ�\DQÕ�VÕUD�
X\NX� NDOLWHVLQL� GH� ROXPVX]� HWNLOH\HUHN� EHVOHQPH� DOÕúNDQ�
OÕNODUÕQÕQ�GH÷LúPHVLQH�YH�LOHUOH\HQ�G|QHPOHUGH�Y�FXW�D÷ÕUOÕN�
DUWÕúÕ�LOH�REH]LWH�JHOLúPHVLQH�QHGHQ�RODFDNWÕU��2EH]�ELUH\OHULQ�
&RYLG����HQIHNVL\RQXQX�GDKD�úLGGHWOL�JHoLUGL÷L�ELOLQPHNWH�
GLU��%X�QHGHQOH�DUWDQ�Y�FXW�D÷ÕUOÕNODUÕ�LOH�LQIODPDV\RQ�G�]H\�

OHULQGHNL� DUWÕú� oRFXNODUÕQ� &RYLG���� KDVWDOÕ÷ÕQD� \DNDODQPD�
GXUXPODUÕQGD�KDVWDOÕN� VH\ULQL� GH� ROXPVX]� HWNLOH\HELOHFHNWLU�
������$\UÕFD�VRND÷D�oÕNPD�NÕVÕWODPDODUÕQÕQ�\DúDQGÕ÷Õ�NDUDQWL�
QD�G|QHPLQGH�oRFXNODUGD�VWUHV�YH�ND\JÕ�G�]H\OHULQGHNL�DUWÕú�
X\NX� V�UHOHULQGH� GH÷LúLPOHUH�� EHVLQ� DOÕPÕQÕQ� DUWPDVÕQD� YH�
VRQXo� RODUDN� WHKOLNHOL� ELU� NÕVÕU� G|QJ�\H� QHGHQ� ROPDNWDGÕU�
�������

dRFXNODUÕQ�J�Q�LoHULVLQGHNL�WRSODP�WHNQRORML�NXOODQÕP�V�UHVL�
QLQ� DUWPDVÕ� HNUDQ� NDUúÕVÕQGD� JHoLULOHQ� V�UHQLQ� X]PDVÕQD�
QHGHQ�ROPXúWXU��������<DSÕODQ�oDOÕúPDODUGD�WHOHYL]\RQ�L]OHPH�
V�UHVL� YH� GLMLWDO� WHNQRORML� DUDoODUÕ� NXOODQÕP� V�UHOHUL� DUWWÕNoD�
HNUDQ� NDUúÕVÕQGD� DWÕúWÕUPDOÕN� W�NHWLPOHULQLQ� DUWWÕ÷Õ� YH� HNUDQ�
PDUX]L\HW� V�UHVL� LOH� REH]LWH� DUDVÕQGD� SR]LWLI� LOLúNL� ROGX÷X�
VDSWDQPÕúWÕU� ��������� %X� oDOÕúPDGD� SDQGHPL� G|QHPLQGH�
HNUDQ� NDUúÕVÕQGD� JHoLULOHQ� V�UH� � LOH� DWÕúWÕUPDOÕN� W�NHWLPLQLQ�
|QHPOL� GHUHFHGH� DUWÕú� J|VWHUGL÷L�� IL]LNVHO� DNWLYLWH� \DSDQ�
ODUÕQÕQ�RUDQÕQÕQ�LVH�|QHPOL�GHUHFHGH�D]DOGÕ÷Õ�J|U�OPHNWHGLU��
%XQODUD�HN�RODUDN�oRFXNODUÕQ�SDQGHPL�G|QHPLQGH�GDKD�JHo�
\DWWÕNODUÕ� YH� X\NXGD� JHoLULOHQ� V�UHQLQ� �JHFH� YH� J�QG�]�� GH�
DUWÕú�J|VWHUGL÷L�EHOLUOHQPLúWLU��dLQ¶GH�\DNODúÕN�������|÷UHQFL�
LOH� \DSÕODQ� ELU� oDOÕúPDGD� EX� oDOÕúPD\OD� EHQ]HU� úHNLOGH�
SDQGHPL� G|QHPLQGH� IL]LNVHO� DNWLYLWH� G�]H\OHULQLQ� D]DOGÕ÷Õ��
oRFXNODUÕQ�\DNODúÕN�\DUÕVÕQÕQQ�RQOLQH�H÷LWLP�LoLQ���VDDW�HNUDQ�
EDúÕQGD�NDOGÕNODUÕ�VDSWDQPÕúWÕU�������5DQMEDU�YH�DUN�������LVH�
SDQGHPLGH�RNXOODUÕQÕQ�NDSDOÕ�ROGX÷X�G|QHPOHUGH�\DSWÕNODUÕ�
ELU� oDOÕúPDGD� oDOÕúPD\D� NDWÕODQ� oRFXNODUÕQ� �Q �������
]DPDQODUÕQÕ� GH÷HUOHQGLUPHN� LoLQ� LON� WHUFLKOHULQLQ� PRELO� YH�
ELOJLVD\DU� R\XQODUÕ� ROGX÷X� ��������� EXQX� GHUV� oDOÕúPD� ���
������ YH� WHOHYL]\RQ� L]OHPH� �������� L]OHGL÷L�� D\UÕFD� oRFXN�
ODUÕQ� �������� J�Q� ER\XQFD� ��� VDDWLQ� �]HULQGH� X\XGX÷X�
EHOLUOHQPLúWLU��
2NXOODUÕQ�NDSDOÕ�ROPDVÕ�oRFXNOXN�oD÷Õ�REH]LWHVLQLQ�YH�REH]LW�
HQLQ� EHUDEHULQGH� JHWLUGL÷L� NURQLN� KDVWDOÕNODUÕQ� J|U�OPH�
VÕNOÕ÷ÕQÕ� DUWWÕUPDNWDGÕU� ������ %X� oDOÕúPDGD� SDQGHPL� G|QH�
PLQGH� HUNHNOHULQ� \DNODúÕN� \DUÕVÕ� �������� LOH� NÕ]ODUÕQ� �oWH�
ELULQLQ� �������� KDILI� úLúPDQ�REH]� ROGX÷X�� SDQGHPL� |QFHVL�
G|QHPH�J|UH�KDILI�úLúPDQ�REH]�RODQ�oRFXN�VD\ÕVÕQÕQ�SDQGHPL�
G|QHPLQGH� DUWÕú� J|VWHUGL÷L� EHOLUOHQPLúWLU�� %LUoRN� �ONHGH��
RNXOODU�\DNODúÕN�ELU�\ÕOGÕU�NDSDOÕGÕU��%X�oDOÕúPDQÕQ�\DSÕOGÕ÷Õ�
G|QHP�RODQ�����������H÷LWLP�|÷UHWLP�G|QHPLQGH�RNXOODUÕQ�
0DUW� D\ÕQGDQ� LWLEDUHQ� NDSDOÕ�� ���������� H÷LWLP� |÷UHWLP�
G|QHPLQGH� LVH� NÕVD� ]DPDQODUGD� DoÕN� ROVD� GD� JHQHOOLNOH�
H÷LWLPH� RQOLQH� RODUDN� GHYDP� HGLOPLúWLU�� %X� QHGHQOH� GH�
&RYLG���� SDQGHPLVL� oRFXNODUGD� Y�FXW� D÷ÕUOÕ÷Õ� DUWÕúODUÕ� YH�
oRFXNOXN�oD÷Õ�REH]LWHVL�LOH�LOLúNLOHQGLULOHELOPHNWHGLU�����������
dRFXNOXN�oD÷Õ�REH]LWHVL��SDQGHPL�|QFHVL�G|QHPGH�GH��ONH�
PL]GH� |QHPOL� YH� E�\�N� ELU� KDON� VD÷OÕ÷Õ� VRUXQX� RODUDN�
NDUúÕPÕ]D�oÕNPDNWDGÕU���7�UNL\H
GH�REH]LWH\L�GH÷HUOHQGLUPHN�
LoLQ� RNXO� oD÷ÕQGDNL� oRFXNODUGD� oRN� VD\ÕGD� oDOÕúPD�
\DSÕOPÕúWÕU��7�UNL\H
GH�2NXO�<DúÕQGDNL�dRFXNODUGD�%�\�PH�
ø]OHPH�$UDúWÕUPDVÕ¶QGD� �7�UNL\H� 2NXO� dD÷Õ� dRFXNODUÕQGD�
%�\�PHQLQ� ø]OHQPHVL� 3URMHVL� ³72d%ø´�� ���� \Dú� JUXEX�
oRFXNODUÕQ� �����¶�Q�Q� KDILI� úLúPDQ�� ����¶QLQ� LVH� REH]�
ROGX÷X� EHOLUOHQPLúWLU� ������ � 7�UNL\H� %HVOHQPH� YH� 6D÷OÕN�
$UDúWÕUPDVÕ������VRQXoODUÕQD�J|UH������\Dú�JUXEX�oRFXNODUÕQ�
�����¶LQLQ�REH]�YH\D�KDILI�úLúPDQ�ROGX÷X�ELOGLULOPLúWLU�������
'�Q\D� 6D÷OÕN�gUJ�W��$YUXSD�dRFXNOXN�2EH]LWH� 6�UYH\DQV�

*LULúLPL�oDOÕúPDVÕQÕQ�7�UNL\H��&26,�785��VRQXoODUÕQD�J|UH�
LVH� LONRNXO� LNLQFL� VÕQÕI� oRFXNODUÕQGD� KDILI� úLúPDQOÕN� SUHYD�
ODQVÕQÕQ� ������� � REH]LWH� SUHYDODQVÕQÕQ� LVH� ����� ROGX÷X�
VDSWDQPÕúWÕU� ���������hONHPL]GH� \DSÕODQ� NDSVDPOÕ� oDOÕúPD�
ODUÕQ�VRQXoODUÕ�GH÷HUOHQGLULOGL÷LQGH�KHU�EHú�oRFXNWDQ�ELULQLQ�
KDILI� úLúPDQ�REH]� ROGX÷XQX� J|U�OPHNWHGLU�� 3DQGHPL� G|QH�
PLQGH� VRV\DO� L]RODV\RQX� HQ� \R÷XQ� \DúD\DQ� JUXSODUGDQ� ELUL�
RODQ� oRFXNODUÕQ� EHVOHQPH�� X\NX� YH� DNWLYLWH� G�]HQOHULQGHNL�
ROXPVX]� GH÷LúLPOHU� QHGHQL\OH� oRFXNOXN� oD÷Õ� REH]LWHVLQLQ�
GDKD�GD�úLGGHWOHQHFH÷L�G�ú�Q�OPHNWHGLU���3DQGHPL�VÕUDVÕQGD�
oRFXNODUGD�DUWDQ�REH]LWH�H÷LOLPOHULQL�NRQWURO�DOWÕQGD�WXWPDN�
LoLQ�DLOHOHU�YH�WRSOXP�WDUDIÕQGDQ�REH]LWH\L�|QOH\LFL�WHGELUOHU�
DOÕQPDOÕ��WRSOXPGD�EX�NRQXGDNL�IDUNÕQGDOÕN�DUWWÕUÕOPDOÕGÕU��
3DQGHPL�G|QHPLQGH�ELUH\OHULQ�GDKD�oRN�HYGH�YDNLW�JHoLUPHVL�
QHGHQL\OH� HY� \HPH÷L� W�NHWLPOHULQLQ� DUWWÕ÷Õ�� JHQHOOLNOH� \D÷��
úHNHU�YH�WX]�EDNÕPÕQGDQ�]HQJLQ�KD]ÕU�\HPHN�W�NHWLPOHULQLQ�
D]DOGÕ÷Õ� EHOLUWLOPHNWHGLU� ������ %HVLQ� JUXSODUÕQÕQ� SDQGHPL�
|QFHVL� YH� VRQUDVÕ� G|QHPH� J|UH� W�NHWLP� VÕNOÕNODUÕ�
LQFHOHQGL÷LQGH� oDOÕúPD\D� NDWÕODQ� oRFXNODUÕQ� EDOÕN� YH� GHQL]�
�U�QOHUL�� JD]OÕ� LoHFHNOHU�� PH\YHOL� JD]VÕ]� LoHFHNOHU�� KD]ÕU�
PH\YH� VXODUÕ� YH� ELWNL� oD\ODUÕ� KDULo� W�P� EHVLQ� JUXSODUÕQGDQ�
W�NHWLPOHUL� DUWDQ� ELUH\OHULQ� VD\ÕVÕQÕQ� GDKD� \�NVHN� ROGX÷X�
EHOLUOHQPLúWLU��g]HOOLNOH� SDQGHPL� |QFHVL� G|QHPH� J|UH� GDKD�
ID]OD� oHúLW� DWÕúWÕUPDOÕN� �WDWOÕ� YH� WX]OX��� WDWOÕ� YH� KDPXU� LúL�
�U�QOHU� W�NHWWLNOHUL��DQFDN�SDQGHPL�VÕUDVÕQGD�VHE]H��PH\YH��
NXUX\HPLú� YH� \D÷OÕ� WRKXP� W�NHWLPL� JLEL� GL÷HU� VD÷OÕNOÕ�
EHVOHQPH�DOÕúNDQOÕNODUÕQÕQ�GD�SDQGHPL�|QFHVL� G|QHPH�J|UH�
GDKD�ID]OD�DUWWÕ÷Õ�EHOLUWLOPLúWLU��$\QÕ�]DPDQGD�oRFXNODUÕQ�DQD�
|÷�Q� VD\ÕODUÕQÕ� D]DOWÕUNHQ� DUD� |÷�Q� VD\ÕODUÕQÕ� DUWWÕUGÕNODUÕ�
VDSWDQPÕúWÕU��%X�oDOÕúPD\OD�EHQ]HU�úHNLOGH�%UH]LO\D��øVSDQ\D��
øWDO\D�� .RORPEL\D� YH� ùLOL¶GH� \DúD\DQ� DG|OHVDQODU� LOH�
\�U�W�OHQ� ELU� oDOÕúPDGD�&RYLG����G|QHPLQGH� DG|OHVDQODUÕQ�
SDQGHPL�G|QHPLQGH�|]HOOLNOH�NÕ]DUWÕOPÕú�\L\HFHNOHU��WDWOÕODU��
VHE]H�YH�PH\YH� W�NHWLPOHULQ�DQODPOÕ�RODUDN�DUWÕú�J|VWHUGL÷L�
EHOLUWLOPLúWLU�������)UDQVD¶GD������\Dú�DUDVÕ�oRFXNODUD�\DSÕODQ�
EDúND� ELU� oDOÕúPDGD� LVH� oRFXNODUÕQ� SDQGHPL� G|QHPLQGH�
SDQGHPL�|QFHVL�G|QHPH�J|UH�úHNHUOHPH��oLNRODWD��KDPXU�LúL��
VHE]H��PH\YH�YH�\D÷OÕ�WRKXP�W�NHWLPOHULQLQ�DUWWÕ÷Õ�J|VWHULOP�
LúWLU� ������3DQGHPL�G|QHPLQGH�DUWDQ�úHNHUOL�YH�\D÷OÕ�DWÕúWÕU�
PDOÕN�W�NHWLPOHULQLQ�\DQÕ�VÕUD��VD÷OÕ÷D�ID\GDOÕ�HWNLOHUL�ROGXNoD�
ID]OD� RODQ� PH\YH� YH� \D÷OÕ� WRKXP� PLNWDUODUÕQÕQ� GD� DúÕUÕ�
W�NHWLOPHVL� SDQGHPL� G|QHPLQGH� DUWDQ� REH]LWH� RUDQODUÕ� LOH�
LOLúNLOL�RODELOLU��

<HWHUOL� YH� GHQJHOL� EHVOHQPH� KDVWDOÕNODUÕQ� |QOHQPHVL� YH�
WHGDYLVLQGH� URO� R\QD\DQ� HQ� |QHPOL� IDNW|UOHUGHQ� ELULGLU��
&RYLG���� KDVWDOÕ÷ÕQGDQ� NRUXQPDN� LoLQ� J�oO�� ELU� ED÷ÕúÕNOÕN�
VLVWHPL�� ED÷ÕúÕNOÕN� VLVWHPLQLQ� J�oOHQPHVL� LoLQ� GH� RSWLPDO�
EHVOHQPH� HVDVWÕU� �������$NGHQL]� GL\HWL�$NGHQL]� �ONHOHULQLQ�
RUWDN� EHVOHQPH� |]HOOLNOHULQL� \DQVÕWDQ�� HQHUML� \R÷XQOX÷X�
G�ú�N�� SRVD�� oRNOX� GR\PDPÕú� \D÷� DVLWOHUL� LOH�$�� &�� (� YH�
VHOHQ\XP� JLEL� DQWLRNVLGDQ� YH� DQWLLQIODPDWXDU� RODQ� EHVLQ�
|JHOHULQ� \�NVHN� PLNWDUGD� LoHUHQ� ELU� EHVOHQPH� PRGHOLGLU��
$NGHQL]� GL\HW� PRGHOLQLQ� ELOHúHQOHULQGHQ� GROD\Õ� &RYLG����
G|QHPLQGH� KDVWDOÕNWDQ� NRUXQPDGD� YH� WHGDYLVLQGH� |QHPOL�
ROGX÷X� YXUJXODQPDNWDGÕU� ����� ����� %X� oDOÕúPDGD� SDQGHPL�
G|QHPLQGH� oRFXNODUÕQ� �$NGHQL]� GL\HWLQH� X\XPODUÕ� GH÷HU�
OHQGLULOPLú�ROXS�HUNHNOHULQ�.,'0('��LQGHNVL�RUWDODPDODUÕQ�

���������� NÕ]ODUÕQ� LVH� ��������� ROGX÷X� YH� JHQHO� RODUDN�
HUNHNOHULQ� \DOQÕ]FD� ����¶�Q�Q� NÕ]ODUÕQ� LVH� �����¶VÕQÕQ�
$NGHQL]� GL\HWLQH� X\XPODUÕQÕQ� G�ú�N� ROGX÷X� EHOLUOHQPLúWLU��
$\UÕFD�REH]LWH�GXUXPXQD�J|UH�]D\ÕI�RODQ�oRFXNODUÕQ�QRUPDO�
YH�KDILI�úLúPDQ�REH]�RODQ�oRFXNODUD�J|UH�.,'0('�LQGHNVL�
VNRUX�GDKD�\�NVHN�EXOXQPDVÕQD�UD÷PHQ��oRFXNODUÕQ�SDQGHPL�
G|QHPLQGHNL� Y�FXW� D÷ÕUOÕ÷ÕQGDNL� GH÷LúLPOHU� LOH� .,'0('�
VNRUX�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�VDSWDQDPDPÕúWÕU��/LWHUDW�UGH�
oRFXN�YH�DG|OHVDQODUGD�.,'0('�LQGHNVL�\�NVHN�RODQODUGD�
REH]LWH� J|U�OPH� RUDQODUÕQÕQ�� Y�FXW� D÷ÕUOÕ÷Õ� YH� EHGHQ� N�WOH�
LQGHNVL�GH÷HUOHULQLQ�GDKD�G�ú�N�ROGX÷X��.,'0('�VNRUX�LOH�
REH]LWHQLQ� WHUV� LOLúNLOL� ROGX÷X� EHOLUWLOPLúWLU� ��������� %X�
oDOÕúPDGD�HUNHN�oRFXNODUGD�REH]LWH�RUDQODUÕQÕQ�YH�.,'0('�
VNRUODUÕQÕQ�NÕ]�oRFXNODUD�J|UH�GDKD�\�NVHN�ROGX÷X�EHOLUOHQ�
PLúWLU�� %X� GXUXP� REH]LWH� QHGHQOHULQGHQ� ELUL� RODQ� HQHUML�
DOÕPODUÕQGDNL� DUWÕúÕQ� .,'0('� ELOHúHQOHULQGHQ� HQHUMLVL�
\�NVHN� RODQ� PH\YH�� WDP� WDKÕO� �U�QOHUL� YH� \D÷OÕ� WRKXPODUD�
ED÷OÕ�JHUoHNOHúPLú�RODELOLU��øVSDQ\D¶GD�\DSÕODQ�ELU�oDOÕúPDGD�
NDUDQWLQD� G|QHPLQGH� oDOÕúPD\D� NDWÕODQ� oRFXN� YH� DG|OHVDQ�
ODUÕQ� �Q ������ .,'0('� VNRUX� RUWDODPDVÕQÕQ� ���� ROGX÷X��
KHP� NÕ]ODUGD� KHP� GH� HUNHNOHUGH�$NGHQL]� 'L\HWLQH� X\XPX�
G�ú�N�RODQ�ELUH\�VD\ÕVÕQÕQ���¶�Q�DOWÕQGD�NDOGÕ÷Õ��EHOLUWLO�
PLúWLU�� $\UÕFD� oDOÕúPDGD� NDUDQWLQD� G|QHPLQGH� Y�FXW�
D÷ÕUOÕ÷ÕQGD� DUWÕú� RODQ� oRFXNODUÕQ�$NGHQL]� GL\HWLQH� X\XPX�
\HWHUVL]�YH�RUWD�G�]H\GH�RODQ�oRFXNODU�ROGX÷X�ELOGLULOPLúWLU�
������%HQ]HU�úHNLOGH�\DSÕODQ�EDúND�oDOÕúPDODUGD�GD�NDUDQWLQD�
G|QHPLQGH� oRFXNODUÕQ� $NGHQL]� GL\HWL� X\XP� VNRUODUÕQÕQ�
NDUDQWLQD� |QFHVL� G|QHPH� J|UH� DUWWÕ÷Õ� VDSWDQPÕúWÕU� ����� �����
%X�oDOÕúPDGD�ELUH\OHULQ�NDUDQWLQD�|QFHVL�G|QHPGHNL�$NGHQL]�
GL\HWL�NDOLWH�VNRUODUÕ�EXOXQPDPDVÕQD�UD÷PHQ��NDUDQWLQD�G|QH�
PLQGHNL� .,'0('� LQGHNV� VNRUODUÕQÕQ� \�NVHN� YH�$NGHQL]H�
GL\HWLQH� X\XPX� G�ú�N� RODQ� oRFXN� YH� DG|OHVDQODUÕQÕQ�
VD\ÕVÕQÕQ� LVH� ROGXNoD� G�ú�N� ROGX÷X� J|U�OPHNWHGLU��
dDOÕúPDPÕ]D� NDWÕODQ� oRFXNODUÕQ� VHE]H��PH\YH�� \D÷OÕ� WRKXP�
W�NHWLPOHULQLQ� SDQGHPL� G|QHPLQGH� DUWWÕ÷ÕQÕ� EHOLUWPHVLQGHQ�
GROD\Õ� $NGHQL]� GL\HWL� NDOLWH� VNRUODUÕQÕQ� \�NVHN� oÕNWÕ÷Õ�
G�ú�Q�OPHNWHGLU��

%X� oDOÕúPDQÕQ� ED]Õ� NÕVÕWOÕOÕNODUÕ� EXOXQPDNWDGÕU�� 3DQGHPL�
úDUWODUÕ�QHGHQL\OH�oDOÕúPD�RQOLQH�DQNHW�úHNOLQGH�X\JXODQPÕú�
ROXS��oRFXNODUÕQ�Y�FXW�D÷ÕUOÕ÷Õ�YH�ER\�X]XQOXNODUÕ�HEHYH\Q�
OHULQ�EH\DQÕQD�J|UH�ND\ÕW�DOWÕQD�DOÕQPÕúWÕU�� �(N�RODUDN�EHVLQ�
W�NHWLP� ND\GÕQÕQ� DOÕQDPDPDVÕ�� .,'0('� VNRUXQXQ� VDGHFH�
SDQGHPL�G|QHPLQH�J|UH�VRUJXODQPDVÕ�YH�|UQHNOHP�VD\ÕVÕQÕQ�
D]� ROPDVÕQÕQ� oDOÕúPDQÕQ� VRQXoODUÕQÕ� HWNLOH\HELOHFH÷L�
G�ú�Q�OPHNWHGLU��%XQODUÕQ�\DQÕ�VÕUD�ELOGL÷LPL]�NDGDUÕ\OD�EX�
oDOÕúPDGDQ�EDúND�7�UNL\H¶GH�&RYLG����SDQGHPL�G|QHPLQGH�
NL� oRFXNODUÕQ� EHVOHQPH� DOÕúNDQOÕNODUÕQÕ� YH� REH]LWH� GXUXP�
ODUÕQÕ�GH÷HUOHQGLUHQ�EDúND�ELU�oDOÕúPD�EXOXQPDPDNWDGÕU��%X�
oDOÕúPDQÕQ� EXOJXODUÕ� &RYLG���� SDQGHPLVLQLQ� oRFXNODUÕQ�
EHVOHQPH�� \DúDP� WDU]Õ� YH� REH]LWH� GXUXPODUÕQGD� DQODPOÕ�
GH÷LúLNOLNOHUH� QHGHQ� ROGX÷X� IDNDW� EX� |Q� VRQXoODUÕ� GR÷UXOD�
PDN� LoLQ� EX� NRQX\OD� LOJLOL� |UQHNOHP� VD\ÕVÕ� GDKD� ID]OD� RODQ�
oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU��

SONUÇ
3DQGHPL�G|QHPLQGH�VRV\DO�L]RODV\RQ�QHGHQL\OH�HYGH�JHoLU�
LOHQ� V�UHOHUGHNL� DUWÕú� oRFXNODUÕQ� EHVOHQPH� DOÕúNDQOÕNODUÕ��
IL]LNVHO� DNWLYLWH� GXUXPODUÕQGD� D]DOPD� YH� Y�FXW� D÷ÕUOÕ÷ÕQGD�
DUWÕú� LOH� LOLúNLOHQGLULOHELOLU�� � %X� QHGHQOH� VRV\DO� L]RODV\RQXQ�
X\JXODQGÕ÷Õ� NDUDQWLQD� G|QHPOHULQGH� oRFXNODUÕQ� EHVOHQPH�
GXUXPODUÕQÕQ� VÕNOÕNOD� L]OHQPHVL� YH� GH÷HUOHQGLULOPHVLQLQ�
WRSOXP�VD÷OÕ÷Õ�DoÕVÕQGDQ�ROXúDELOHFHN�EDúND�VDOJÕQ�G|QHPOHUL�
LoLQ�oRFXNODUÕQ�EHVOHQPHOHULQH�\|QHOLN�SODQ�YH�SROLWLNDODUÕQ�
ROXúWXUXOPDVÕQGD�|QHPOLGLU�

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �2QD\� QXPDUDVÕ��
�����������������

.DWÕOÕPFÕ�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD�J|UH�SURVHG�UOHUGHQ�|QFH�oDOÕúPD\D�NDWÕOÕP�RQDPÕ�
DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU�±�1�6�.��+�.�$��0�ù�.�(��7DVDUÕP�±�0�ù�.�(��'HQH�
WOHPH�±�1�6�.���+�.�$��9HUL�7RSODQPDVÕ�YH�YH\D�øúOHPHVL���
1�6�.�� +�.�$�� 0�ù�.�(�� $QDOL]� YH�YH\D� <RUXP� �1�6�.��
0�ù�(�.��� /LWHUDW�U� 7DUDPDVÕ� �� 1�6�.�� +�.�$�� 0�ù�.�(���
<D]Õ\Õ�<D]DQ��1�6�.��0�ù�.�(���(OHúWLUHO�øQFHOHPH���1�6�.��
+�.�$��0�ù�.�(�

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

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

��

6HUHPHW�.�UNO��1��YH�DUN� $NG�7ÕS�'�����������

HGLOHQ� oRFXNODUÕQ� DLOHOHULQGHQ� LOJLOL� L]LQOHU� RQOLQH� RQDP�
úHNOLQGH� DOÕQPÕúWÕU�� dRFXN� YH� DG|OHVDQODUÕQ� GHPRJUDILN�
|]HOOLNOHUL��EHVOHQPH�DOÕúNDQOÕNODUÕ��DQD�YH�DUD�|÷�Q�VD\ÕODUÕ���
$NGHQL]� GL\HWLQH� X\XPODUÕ�� X\NX� YH� HNUDQ� EDúÕQGD� JHoLUG�
LNOHUL� V�UH� �RQOLQH� H÷LWLP� GÕúÕQGD� 7Y� L]OHPH�� WDEOHW� \D� GD�
ELOJLVD\DU�NXOODQÕP�V�UHVL����IL]LNVHO�DNWLYLWH�\DSPD�GXUXPODUÕ�
�HYHW� \D� GD� KD\ÕU�� LOH� SDQGHPL� G|QHPLQGH� ELUH\OHULQ� ED]Õ�
EHVLQ�YH�EHVLQ�JUXSODUÕ�W�NHWLPOHULQL�SDQGHPL�|QFHVL�G|QHPH�
J|UH� WHUFLK�VÕNOÕ÷ÕQGDNL�GH÷LúLPOHU� �DUWWÕ��D]DOGÕ�YH\D�GH÷Lú�
PHGL��DLOHOHULQLQ�EH\DQÕ�HVDV�DOÕQDUDN��DUDúWÕUPDFÕODU�WDUDIÕQ�
GDQ�KD]ÕUODQDQ�DQNHWLQ�oHYULPLoL�X\JXODQPDVÕ��*RRJOH�IRUPV�
DUDFÕOÕ÷Õ\OD��LOH�HOGH�HGLOPLúWLU�

Antropometrik ölçümler
dRFXNODUÕQ� Y�FXW� D÷ÕUOÕ÷Õ� YH� ER\� X]XQOX÷X� oRFXNODUÕQ� YH�
DLOHOHULQLQ�EH\DQÕQD�GD\DOÕ�DOÕQPÕúWÕU��dRFXNODUÕQ�EHGHQ�N�WOH�
LQGHNVOHUL��%.ø��KHVDSODQPÕú�ROXS�:+2�$QWUR�3OXV�3URJUDP�
DUDFÕOÕ÷Õ\OD�\DúD�J|UH�%.ø�=�VNRU� �6'��NHVLúLP�QRNWDODUÕQD�
����6'�� ]D\ÕI�� ��6'���6'�� QRUPDO�� � �� �6'� KDILI�
úLúPDQ�REH]��J|UH�GH÷HUOHQGLULOPLúWLU������

,QaM\�SITQ\M[QVQV�LMɦMZTMVLQZQTUM[Q
dRFXN�YH�DG|OHVDQODUÕQ�$NGHQL]�GL\HWLQH�X\XPXQXQ�YH�GL\HW�
NDOLWHOHULQLQ� GH÷HUOHQGLULOPHVLQGH� $NGHQL]� 'L\HW� .DOLWH�
øQGHNVL��.,'0('��NXOODQÕOPÕúWÕU��$NGHQL]�GL\HWLQH�X\XPOD�
LOJLOL�RODQ�RQ�DOWÕ�PDGGHGHQ�ROXúDQ�LQGHNVLQ��DOWÕQFÕ�PDGGHVL�
SDQGHPL�NRúXOODUÕQD�J|UH�G�]HOWLOPLúWLU���+DIWDGD�ELU�GHIDGDQ�
ID]OD�ELU�IDVW�IRRG�UHVWRUDQÕQD��KDPEXUJHU��JLGHULP��F�POHVL�
�+DIWDGD�ELU�GHIDGDQ�ID]OD�ELU�IDVW�IRRG�UHVWRUDQÕQGDQ��KDP�
EXUJHU��VLSDULú�HGL\RUXP��RODUDN�GH÷LúWLULOPLúWLU��

øQGHNVLQ� $NGHQL]� GL\HWL\OH� LOJLOL� ROXPVX]� G|UW� VRUXVX� ���
GH÷HUL�YH��ROXPOX�RQ�LNL�VRUXVX�LVH����RODUDN�SXDQODQPÕúWÕU��
øQGHNVWHQ� HOGH� HGLOHQ� WRSODP� ����� DUDVÕQGD� GH÷LúPHNWHGLU��
dRoXN�YH�DG|OHVDQODU�DUDVÕQGD���YH��]HULQGHNL�SXDQD�VDKLS�
RODQODU� $NGHQL]� GL\HWLQH� X\XPX� µ¶L\L¶¶�� ���� SXDQD� VDKLS�

RODQODU�µ¶RUWD¶¶�YH���YH�DOWÕ�SXDQD�VDKLS�RODQODU�LVH�µ¶G�ú�N¶¶�
RODUDN�EHOLUWLOPLúWLU������

>MZQTMZQV�ʈ[\I\QS[MT�,MɦMTMVLQZQTUM[Q�
$UDúWÕUPDGDQ� HOGH� HGLOHQ� YHULOHULQ� GH÷HUOHQGLULOPHVLQGH�
6366� ����� SDNHW� SURJUDPÕ� NXOODQÕOPÕúWÕU�� $UDúWÕUPDQÕQ�
|UQHNOHPL��oRFXNODUÕQ�GL\HW�NDOLWHOHUL�YH�\DúDP�WDU]Õ�GH÷LúLN�
OLNOHUL�DUDVÕQGDNL�LOLúNL�PLQLPXP�HWNL�E�\�NO�÷�QGH��S�������
YH�����J�YHQ�DUDOÕ÷ÕQGD�NDEXO�HGLOHUHN�YH�LOJLOL�SDUDPHWUHO�
HUOH� oLIW� \|QO�� ELU� KLSRWH]� NXUXODUDN�� *�32:(5� SURJUDPÕ�
DUDFÕOÕ÷Õ\OD�EHOLUOHQPLúWLU���6�UHNOL�GH÷LúNHQOHULQ�NDUúÕODúWÕUÕO�
PDVÕ� ED÷ÕPVÕ]� YH� QRUPDO� GD÷ÕOÕP� J|VWHULS� J|VWHUPHPHVLQH�
J|UH� 0DQQ�:KLWQH\� 8� YH� W�WHVWL� NXOODQÕODUDN� � \DSÕOPÕúWÕU���
.DWHJRULN� GH÷LúNHQOHU� DUDVÕQGDNL� LOLúNL� .L�.DUH� WHVWL\OH�
GH÷HUOHQGLULOPLúWLU�� øVWDWLVWLNVHO� DQODPOÕOÕN� G�]H\L� S� GH÷HUL�
S������RODUDN�EHOLUOHQPLúWLU�

BULGULAR
dDOÕúPD\D� NDWÕODQ� oRFXNODUÕQ����¶X� HUNHN�����¶L� LVH� � NÕ]�
ROXS��\Dú�RUWDODPDODUÕ�VÕUDVÕ\OD�����������YH�����������\ÕOGÕU�
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ABSTRACT
Aim: 
7KLV� FURVV�VHFWLRQDO� VWXG\� DLPHG� WR� HYDOXDWH� WKH� HIIHFWV� RI�
VRFLDO� LVRODWLRQ�RQ�FKLOGUHQ
V�QXWULWLRQDO�KDELWV��GLHW�TXDOLW\��
OLIHVW\OH�FKDQJHV��DQG�REHVLW\�GXULQJ�WKH�&RYLG����SDQGHPLF�

Material and Methods: 
7KLV�VWXG\�ZDV�FRQGXFWHG�RQ����� �����ER\V�DQG�����JLUOV��
FKLOGUHQ�DQG�DGROHVFHQWV�DJHG������\HDUV�ZKR�ZHUH�IRUFHG�WR�
TXDUDQWLQH� WKHPVHOYHV� DW� KRPH��$� ZHE�EDVHG� VXUYH\� ZDV�
XVHG� WR� REWDLQ� VWXG\� GDWD�� &KLOGUHQ� DQG� DGROHVFHQWV� ZHUH�
DVNHG�DERXW�WKHLU�GHPRJUDSKLF�FKDUDFWHULVWLFV��HDWLQJ�KDELWV��
WKH� 0HGLWHUUDQHDQ� 'LHW� 4XDOLW\� ,QGH[� �.,'0('��� VOHHS�
GXUDWLRQ��VFUHHQ�WLPH��SK\VLFDO�DFWLYLW\�VWDWXV�DQG�DQWKURSR�
PHWULF�PHDVXUHPHQWV��ERG\�ZHLJKW�DQG�KHLJKW����

Results: 
,W�ZDV� IRXQG� WKDW� FKLOGUHQ
V� VFUHHQ� WLPH� DQG� VOHHS�GXUDWLRQ�
LQFUHDVHG� LQ� ERWK� JHQGHU� DQG� SHUFHQWDJH� RI� GRLQJ� SK\VLFDO�
DFWLYLW\� GHFUHDVHG� GXULQJ� WKH� SDQGHPLF�� %RG\� ZHLJKW� DQG�
ERG\�PDVV�LQGH[�RI�FKLOGUHQ�LQFUHDVHG�DW�D�PHDQ�RI����������
NJ� DQG� ��������� NJ�P�� UHVSHFWLYHO\�� �7KH�PHDQ�.,'0('�
VFRUH�RI�FKLOGUHQ�ZDV����������DQG�PRUH�WKDQ�KDOI�RI�FKLOGUHQ�
FRPSOLHG� ZLWK� 0HGLWHUUDQHDQ� GLHW� PRGHUDWHO\� GXULQJ� WKH�
SDQGHPLF�� ,W�ZDV� GHWHUPLQHG� WKDW� FKLOGUHQ� FRQVXPHG�PRUH�
VQDFNV� �VZHHW� DQG� VDOW\��� GHVVHUW� DQG� SDVWU\� SURGXFWV� WKDQ�
EHIRUH� WKH�SDQGHPLF�SHULRG��EXW�VRPH�KHDOWK\�HDWLQJ�KDELWV�
VXFK� DV� YHJHWDEOHV�� IUXLWV�� QXWV�� DQG� RLOVHHG� FRQVXPSWLRQ�
LQFUHDVHG�GXULQJ�WKH�SDQGHPLF�

Conclusion:
&KLOGUHQ¶V�LQFUHDVHG�ZHLJKW�JDLQ��FKDQJHG�HDWLQJ�KDELWV�DQG�
SK\VLFDO�DFWLYLW\�PD\�EH�DVVRFLDWHG�ZLWK�LQFUHDVHG�WLPHV�SHQW�
DW�KRPH�GXH�WR�VRFLDO�LVRODWLRQ�GXULQJ�WKH�SDQGHPLF��)RU�WKLV�
UHDVRQ��IUHTXHQW�PRQLWRULQJ�DQG�HYDOXDWLRQ�RI�WKH�QXWULWLRQDO�
VWDWXV� RI� FKLOGUHQ� GXULQJ� WKH� &RYLG���� ORFNGRZQ� LV� YHU\�
LPSRUWDQW� � IRU� SXEOLF� KHDOWK� DXWKRULWLHV� WR� PDNH� IXWXUH�
SROLFLHV�RQ�FKLOGUHQ¶V�QXWULWLRQDO�UHFRPPHQGDWLRQV�ZKHQ�QHZ�
SDQGHPLFV�DUULYH�DQG�ORFNGRZQ�SROLFLHV�DUH�LPSOHPHQWHG�
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,,,¶WH�J|VWHULOPLúWLU��3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�EDOÕN�YH�
GHQL]��U�QOHUL��JD]OÕ�LoHFHNOHU��PH\YHOL�JD]VÕ]�LoHFHNOHU��KD]ÕU�
PH\YH�VXODUÕ�YH�ELWNL�oD\ODUÕ�W�NHWLP�PLNWDUODUÕ�GÕúÕQGD�VHE]H��
PH\YH��\D÷OÕ�WRKXP��\XPXUWD��V�W��\R÷XUW��D\UDQ�W�NHWLPOHU�
LQH�HN�RODUDN�WDWOÕ�YH�WX]OX�DWÕúWÕUPDOÕN��KDPXU�LúL��U�QOHU�JLEL�
VD÷OÕNVÕ]� DWÕúWÕUPDOÕN� W�NHWLPOHULQGH� GH� DUWÕú� J|VWHUGL÷L�
VDSWDQPÕúWÕU��

Tablo III:�3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�ED]Õ�EHVLQ��EHVLQ�JUXSODUÕ�����
�����������������YH�LoHFHN�W�NHWLP�DOÕúNDQOÕNODUÕQGDNL�GH÷LúLPLQ�GH÷HUOHQGLU
������������������LOPHVL���Q������

<):<1̪5)
'�Q\D¶GDNL� &RYLG���� YDND� VD\ÕODUÕ� LQFHOHQGL÷LQGH� 7�UNL�
\H¶QLQ� HQ� ID]OD� YDND� VD\ÕVÕQD� VDKLS� DOWÕQFÕ� �ONH� ROGX÷X�� EX�
QHGHQOH�GH�KDVWDOÕ÷ÕQ�\D\ÕOÕPÕQÕ�D]DOWPDN�LoLQ�VÕNÕ�|QOHPOHULQ�
X\JXODQGÕ÷Õ� �ONHOHUGHQ� ELUL� ROGX÷X� J|U�OPHNWHGLU� ������
8\JXODQDQ� WHGELUOHUGHQ� HQ� |QHPOLVL� RODQ� VRV\DO� L]RODV\RQ��
EHUDEHULQGH� IL]LNVHO� DNWLYLWH� G�]H\LPL]LQ� D]DODUDN� GDKD�
VHGDQWHU� ELU� \DúDP� V�UPHPL]H� QHGHQ� ROPXúWXU� � ������
g]HOOLNOH�RQ�VHNL]�\Dú�DOWÕ�oRFXNODU��X\JXODQDQ�VRND÷D�oÕNPD�
NÕVÕWODPDODUÕ�YH�H÷LWLPOHULQLQ�RQOLQH�GHYDP�HWPHVL�QHGHQL\OH�
IL]LNVHO� DNWLYLWH� G�]H\L� D]DODQ� JUXSODUGDQ� ELULGLU�� 6RV\DO�
L]RODV\RQ�LOH�ELUOLNWH�HNUDQ�NDUúÕVÕQGD�JHoHQ�V�UHQLQ�DUWPDVÕ�
oRFXNODUGD�IL]LNVHO�DNWLYLWH�G�]H\OHULQL�D]DOWPDVÕQÕQ�\DQÕ�VÕUD�
X\NX� NDOLWHVLQL� GH� ROXPVX]� HWNLOH\HUHN� EHVOHQPH� DOÕúNDQ�
OÕNODUÕQÕQ�GH÷LúPHVLQH�YH�LOHUOH\HQ�G|QHPOHUGH�Y�FXW�D÷ÕUOÕN�
DUWÕúÕ�LOH�REH]LWH�JHOLúPHVLQH�QHGHQ�RODFDNWÕU��2EH]�ELUH\OHULQ�
&RYLG����HQIHNVL\RQXQX�GDKD�úLGGHWOL�JHoLUGL÷L�ELOLQPHNWH�
GLU��%X�QHGHQOH�DUWDQ�Y�FXW�D÷ÕUOÕNODUÕ�LOH�LQIODPDV\RQ�G�]H\�

OHULQGHNL� DUWÕú� oRFXNODUÕQ� &RYLG���� KDVWDOÕ÷ÕQD� \DNDODQPD�
GXUXPODUÕQGD�KDVWDOÕN� VH\ULQL� GH� ROXPVX]� HWNLOH\HELOHFHNWLU�
������$\UÕFD�VRND÷D�oÕNPD�NÕVÕWODPDODUÕQÕQ�\DúDQGÕ÷Õ�NDUDQWL�
QD�G|QHPLQGH�oRFXNODUGD�VWUHV�YH�ND\JÕ�G�]H\OHULQGHNL�DUWÕú�
X\NX� V�UHOHULQGH� GH÷LúLPOHUH�� EHVLQ� DOÕPÕQÕQ� DUWPDVÕQD� YH�
VRQXo� RODUDN� WHKOLNHOL� ELU� NÕVÕU� G|QJ�\H� QHGHQ� ROPDNWDGÕU�
�������

dRFXNODUÕQ�J�Q�LoHULVLQGHNL�WRSODP�WHNQRORML�NXOODQÕP�V�UHVL�
QLQ� DUWPDVÕ� HNUDQ� NDUúÕVÕQGD� JHoLULOHQ� V�UHQLQ� X]PDVÕQD�
QHGHQ�ROPXúWXU��������<DSÕODQ�oDOÕúPDODUGD�WHOHYL]\RQ�L]OHPH�
V�UHVL� YH� GLMLWDO� WHNQRORML� DUDoODUÕ� NXOODQÕP� V�UHOHUL� DUWWÕNoD�
HNUDQ� NDUúÕVÕQGD� DWÕúWÕUPDOÕN� W�NHWLPOHULQLQ� DUWWÕ÷Õ� YH� HNUDQ�
PDUX]L\HW� V�UHVL� LOH� REH]LWH� DUDVÕQGD� SR]LWLI� LOLúNL� ROGX÷X�
VDSWDQPÕúWÕU� ��������� %X� oDOÕúPDGD� SDQGHPL� G|QHPLQGH�
HNUDQ� NDUúÕVÕQGD� JHoLULOHQ� V�UH� � LOH� DWÕúWÕUPDOÕN� W�NHWLPLQLQ�
|QHPOL� GHUHFHGH� DUWÕú� J|VWHUGL÷L�� IL]LNVHO� DNWLYLWH� \DSDQ�
ODUÕQÕQ�RUDQÕQÕQ�LVH�|QHPOL�GHUHFHGH�D]DOGÕ÷Õ�J|U�OPHNWHGLU��
%XQODUD�HN�RODUDN�oRFXNODUÕQ�SDQGHPL�G|QHPLQGH�GDKD�JHo�
\DWWÕNODUÕ� YH� X\NXGD� JHoLULOHQ� V�UHQLQ� �JHFH� YH� J�QG�]�� GH�
DUWÕú�J|VWHUGL÷L�EHOLUOHQPLúWLU��dLQ¶GH�\DNODúÕN�������|÷UHQFL�
LOH� \DSÕODQ� ELU� oDOÕúPDGD� EX� oDOÕúPD\OD� EHQ]HU� úHNLOGH�
SDQGHPL� G|QHPLQGH� IL]LNVHO� DNWLYLWH� G�]H\OHULQLQ� D]DOGÕ÷Õ��
oRFXNODUÕQ�\DNODúÕN�\DUÕVÕQÕQQ�RQOLQH�H÷LWLP�LoLQ���VDDW�HNUDQ�
EDúÕQGD�NDOGÕNODUÕ�VDSWDQPÕúWÕU�������5DQMEDU�YH�DUN�������LVH�
SDQGHPLGH�RNXOODUÕQÕQ�NDSDOÕ�ROGX÷X�G|QHPOHUGH�\DSWÕNODUÕ�
ELU� oDOÕúPDGD� oDOÕúPD\D� NDWÕODQ� oRFXNODUÕQ� �Q �������
]DPDQODUÕQÕ� GH÷HUOHQGLUPHN� LoLQ� LON� WHUFLKOHULQLQ� PRELO� YH�
ELOJLVD\DU� R\XQODUÕ� ROGX÷X� ��������� EXQX� GHUV� oDOÕúPD� ���
������ YH� WHOHYL]\RQ� L]OHPH� �������� L]OHGL÷L�� D\UÕFD� oRFXN�
ODUÕQ� �������� J�Q� ER\XQFD� ��� VDDWLQ� �]HULQGH� X\XGX÷X�
EHOLUOHQPLúWLU��
2NXOODUÕQ�NDSDOÕ�ROPDVÕ�oRFXNOXN�oD÷Õ�REH]LWHVLQLQ�YH�REH]LW�
HQLQ� EHUDEHULQGH� JHWLUGL÷L� NURQLN� KDVWDOÕNODUÕQ� J|U�OPH�
VÕNOÕ÷ÕQÕ� DUWWÕUPDNWDGÕU� ������ %X� oDOÕúPDGD� SDQGHPL� G|QH�
PLQGH� HUNHNOHULQ� \DNODúÕN� \DUÕVÕ� �������� LOH� NÕ]ODUÕQ� �oWH�
ELULQLQ� �������� KDILI� úLúPDQ�REH]� ROGX÷X�� SDQGHPL� |QFHVL�
G|QHPH�J|UH�KDILI�úLúPDQ�REH]�RODQ�oRFXN�VD\ÕVÕQÕQ�SDQGHPL�
G|QHPLQGH� DUWÕú� J|VWHUGL÷L� EHOLUOHQPLúWLU�� %LUoRN� �ONHGH��
RNXOODU�\DNODúÕN�ELU�\ÕOGÕU�NDSDOÕGÕU��%X�oDOÕúPDQÕQ�\DSÕOGÕ÷Õ�
G|QHP�RODQ�����������H÷LWLP�|÷UHWLP�G|QHPLQGH�RNXOODUÕQ�
0DUW� D\ÕQGDQ� LWLEDUHQ� NDSDOÕ�� ���������� H÷LWLP� |÷UHWLP�
G|QHPLQGH� LVH� NÕVD� ]DPDQODUGD� DoÕN� ROVD� GD� JHQHOOLNOH�
H÷LWLPH� RQOLQH� RODUDN� GHYDP� HGLOPLúWLU�� %X� QHGHQOH� GH�
&RYLG���� SDQGHPLVL� oRFXNODUGD� Y�FXW� D÷ÕUOÕ÷Õ� DUWÕúODUÕ� YH�
oRFXNOXN�oD÷Õ�REH]LWHVL�LOH�LOLúNLOHQGLULOHELOPHNWHGLU�����������
dRFXNOXN�oD÷Õ�REH]LWHVL��SDQGHPL�|QFHVL�G|QHPGH�GH��ONH�
PL]GH� |QHPOL� YH� E�\�N� ELU� KDON� VD÷OÕ÷Õ� VRUXQX� RODUDN�
NDUúÕPÕ]D�oÕNPDNWDGÕU���7�UNL\H
GH�REH]LWH\L�GH÷HUOHQGLUPHN�
LoLQ� RNXO� oD÷ÕQGDNL� oRFXNODUGD� oRN� VD\ÕGD� oDOÕúPD�
\DSÕOPÕúWÕU��7�UNL\H
GH�2NXO�<DúÕQGDNL�dRFXNODUGD�%�\�PH�
ø]OHPH�$UDúWÕUPDVÕ¶QGD� �7�UNL\H� 2NXO� dD÷Õ� dRFXNODUÕQGD�
%�\�PHQLQ� ø]OHQPHVL� 3URMHVL� ³72d%ø´�� ���� \Dú� JUXEX�
oRFXNODUÕQ� �����¶�Q�Q� KDILI� úLúPDQ�� ����¶QLQ� LVH� REH]�
ROGX÷X� EHOLUOHQPLúWLU� ������ � 7�UNL\H� %HVOHQPH� YH� 6D÷OÕN�
$UDúWÕUPDVÕ������VRQXoODUÕQD�J|UH������\Dú�JUXEX�oRFXNODUÕQ�
�����¶LQLQ�REH]�YH\D�KDILI�úLúPDQ�ROGX÷X�ELOGLULOPLúWLU�������
'�Q\D� 6D÷OÕN�gUJ�W��$YUXSD�dRFXNOXN�2EH]LWH� 6�UYH\DQV�

*LULúLPL�oDOÕúPDVÕQÕQ�7�UNL\H��&26,�785��VRQXoODUÕQD�J|UH�
LVH� LONRNXO� LNLQFL� VÕQÕI� oRFXNODUÕQGD� KDILI� úLúPDQOÕN� SUHYD�
ODQVÕQÕQ� ������� � REH]LWH� SUHYDODQVÕQÕQ� LVH� ����� ROGX÷X�
VDSWDQPÕúWÕU� ���������hONHPL]GH� \DSÕODQ� NDSVDPOÕ� oDOÕúPD�
ODUÕQ�VRQXoODUÕ�GH÷HUOHQGLULOGL÷LQGH�KHU�EHú�oRFXNWDQ�ELULQLQ�
KDILI� úLúPDQ�REH]� ROGX÷XQX� J|U�OPHNWHGLU�� 3DQGHPL� G|QH�
PLQGH� VRV\DO� L]RODV\RQX� HQ� \R÷XQ� \DúD\DQ� JUXSODUGDQ� ELUL�
RODQ� oRFXNODUÕQ� EHVOHQPH�� X\NX� YH� DNWLYLWH� G�]HQOHULQGHNL�
ROXPVX]� GH÷LúLPOHU� QHGHQL\OH� oRFXNOXN� oD÷Õ� REH]LWHVLQLQ�
GDKD�GD�úLGGHWOHQHFH÷L�G�ú�Q�OPHNWHGLU���3DQGHPL�VÕUDVÕQGD�
oRFXNODUGD�DUWDQ�REH]LWH�H÷LOLPOHULQL�NRQWURO�DOWÕQGD�WXWPDN�
LoLQ�DLOHOHU�YH�WRSOXP�WDUDIÕQGDQ�REH]LWH\L�|QOH\LFL�WHGELUOHU�
DOÕQPDOÕ��WRSOXPGD�EX�NRQXGDNL�IDUNÕQGDOÕN�DUWWÕUÕOPDOÕGÕU��
3DQGHPL�G|QHPLQGH�ELUH\OHULQ�GDKD�oRN�HYGH�YDNLW�JHoLUPHVL�
QHGHQL\OH� HY� \HPH÷L� W�NHWLPOHULQLQ� DUWWÕ÷Õ�� JHQHOOLNOH� \D÷��
úHNHU�YH�WX]�EDNÕPÕQGDQ�]HQJLQ�KD]ÕU�\HPHN�W�NHWLPOHULQLQ�
D]DOGÕ÷Õ� EHOLUWLOPHNWHGLU� ������ %HVLQ� JUXSODUÕQÕQ� SDQGHPL�
|QFHVL� YH� VRQUDVÕ� G|QHPH� J|UH� W�NHWLP� VÕNOÕNODUÕ�
LQFHOHQGL÷LQGH� oDOÕúPD\D� NDWÕODQ� oRFXNODUÕQ� EDOÕN� YH� GHQL]�
�U�QOHUL�� JD]OÕ� LoHFHNOHU�� PH\YHOL� JD]VÕ]� LoHFHNOHU�� KD]ÕU�
PH\YH� VXODUÕ� YH� ELWNL� oD\ODUÕ� KDULo� W�P� EHVLQ� JUXSODUÕQGDQ�
W�NHWLPOHUL� DUWDQ� ELUH\OHULQ� VD\ÕVÕQÕQ� GDKD� \�NVHN� ROGX÷X�
EHOLUOHQPLúWLU��g]HOOLNOH� SDQGHPL� |QFHVL� G|QHPH� J|UH� GDKD�
ID]OD� oHúLW� DWÕúWÕUPDOÕN� �WDWOÕ� YH� WX]OX��� WDWOÕ� YH� KDPXU� LúL�
�U�QOHU� W�NHWWLNOHUL��DQFDN�SDQGHPL�VÕUDVÕQGD�VHE]H��PH\YH��
NXUX\HPLú� YH� \D÷OÕ� WRKXP� W�NHWLPL� JLEL� GL÷HU� VD÷OÕNOÕ�
EHVOHQPH�DOÕúNDQOÕNODUÕQÕQ�GD�SDQGHPL�|QFHVL� G|QHPH�J|UH�
GDKD�ID]OD�DUWWÕ÷Õ�EHOLUWLOPLúWLU��$\QÕ�]DPDQGD�oRFXNODUÕQ�DQD�
|÷�Q� VD\ÕODUÕQÕ� D]DOWÕUNHQ� DUD� |÷�Q� VD\ÕODUÕQÕ� DUWWÕUGÕNODUÕ�
VDSWDQPÕúWÕU��%X�oDOÕúPD\OD�EHQ]HU�úHNLOGH�%UH]LO\D��øVSDQ\D��
øWDO\D�� .RORPEL\D� YH� ùLOL¶GH� \DúD\DQ� DG|OHVDQODU� LOH�
\�U�W�OHQ� ELU� oDOÕúPDGD�&RYLG����G|QHPLQGH� DG|OHVDQODUÕQ�
SDQGHPL�G|QHPLQGH�|]HOOLNOH�NÕ]DUWÕOPÕú�\L\HFHNOHU��WDWOÕODU��
VHE]H�YH�PH\YH� W�NHWLPOHULQ�DQODPOÕ�RODUDN�DUWÕú�J|VWHUGL÷L�
EHOLUWLOPLúWLU�������)UDQVD¶GD������\Dú�DUDVÕ�oRFXNODUD�\DSÕODQ�
EDúND� ELU� oDOÕúPDGD� LVH� oRFXNODUÕQ� SDQGHPL� G|QHPLQGH�
SDQGHPL�|QFHVL�G|QHPH�J|UH�úHNHUOHPH��oLNRODWD��KDPXU�LúL��
VHE]H��PH\YH�YH�\D÷OÕ�WRKXP�W�NHWLPOHULQLQ�DUWWÕ÷Õ�J|VWHULOP�
LúWLU� ������3DQGHPL�G|QHPLQGH�DUWDQ�úHNHUOL�YH�\D÷OÕ�DWÕúWÕU�
PDOÕN�W�NHWLPOHULQLQ�\DQÕ�VÕUD��VD÷OÕ÷D�ID\GDOÕ�HWNLOHUL�ROGXNoD�
ID]OD� RODQ� PH\YH� YH� \D÷OÕ� WRKXP� PLNWDUODUÕQÕQ� GD� DúÕUÕ�
W�NHWLOPHVL� SDQGHPL� G|QHPLQGH� DUWDQ� REH]LWH� RUDQODUÕ� LOH�
LOLúNLOL�RODELOLU��

<HWHUOL� YH� GHQJHOL� EHVOHQPH� KDVWDOÕNODUÕQ� |QOHQPHVL� YH�
WHGDYLVLQGH� URO� R\QD\DQ� HQ� |QHPOL� IDNW|UOHUGHQ� ELULGLU��
&RYLG���� KDVWDOÕ÷ÕQGDQ� NRUXQPDN� LoLQ� J�oO�� ELU� ED÷ÕúÕNOÕN�
VLVWHPL�� ED÷ÕúÕNOÕN� VLVWHPLQLQ� J�oOHQPHVL� LoLQ� GH� RSWLPDO�
EHVOHQPH� HVDVWÕU� �������$NGHQL]� GL\HWL�$NGHQL]� �ONHOHULQLQ�
RUWDN� EHVOHQPH� |]HOOLNOHULQL� \DQVÕWDQ�� HQHUML� \R÷XQOX÷X�
G�ú�N�� SRVD�� oRNOX� GR\PDPÕú� \D÷� DVLWOHUL� LOH�$�� &�� (� YH�
VHOHQ\XP� JLEL� DQWLRNVLGDQ� YH� DQWLLQIODPDWXDU� RODQ� EHVLQ�
|JHOHULQ� \�NVHN� PLNWDUGD� LoHUHQ� ELU� EHVOHQPH� PRGHOLGLU��
$NGHQL]� GL\HW� PRGHOLQLQ� ELOHúHQOHULQGHQ� GROD\Õ� &RYLG����
G|QHPLQGH� KDVWDOÕNWDQ� NRUXQPDGD� YH� WHGDYLVLQGH� |QHPOL�
ROGX÷X� YXUJXODQPDNWDGÕU� ����� ����� %X� oDOÕúPDGD� SDQGHPL�
G|QHPLQGH� oRFXNODUÕQ� �$NGHQL]� GL\HWLQH� X\XPODUÕ� GH÷HU�
OHQGLULOPLú�ROXS�HUNHNOHULQ�.,'0('��LQGHNVL�RUWDODPDODUÕQ�

���������� NÕ]ODUÕQ� LVH� ��������� ROGX÷X� YH� JHQHO� RODUDN�
HUNHNOHULQ� \DOQÕ]FD� ����¶�Q�Q� NÕ]ODUÕQ� LVH� �����¶VÕQÕQ�
$NGHQL]� GL\HWLQH� X\XPODUÕQÕQ� G�ú�N� ROGX÷X� EHOLUOHQPLúWLU��
$\UÕFD�REH]LWH�GXUXPXQD�J|UH�]D\ÕI�RODQ�oRFXNODUÕQ�QRUPDO�
YH�KDILI�úLúPDQ�REH]�RODQ�oRFXNODUD�J|UH�.,'0('�LQGHNVL�
VNRUX�GDKD�\�NVHN�EXOXQPDVÕQD�UD÷PHQ��oRFXNODUÕQ�SDQGHPL�
G|QHPLQGHNL� Y�FXW� D÷ÕUOÕ÷ÕQGDNL� GH÷LúLPOHU� LOH� .,'0('�
VNRUX�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�VDSWDQDPDPÕúWÕU��/LWHUDW�UGH�
oRFXN�YH�DG|OHVDQODUGD�.,'0('�LQGHNVL�\�NVHN�RODQODUGD�
REH]LWH� J|U�OPH� RUDQODUÕQÕQ�� Y�FXW� D÷ÕUOÕ÷Õ� YH� EHGHQ� N�WOH�
LQGHNVL�GH÷HUOHULQLQ�GDKD�G�ú�N�ROGX÷X��.,'0('�VNRUX�LOH�
REH]LWHQLQ� WHUV� LOLúNLOL� ROGX÷X� EHOLUWLOPLúWLU� ��������� %X�
oDOÕúPDGD�HUNHN�oRFXNODUGD�REH]LWH�RUDQODUÕQÕQ�YH�.,'0('�
VNRUODUÕQÕQ�NÕ]�oRFXNODUD�J|UH�GDKD�\�NVHN�ROGX÷X�EHOLUOHQ�
PLúWLU�� %X� GXUXP� REH]LWH� QHGHQOHULQGHQ� ELUL� RODQ� HQHUML�
DOÕPODUÕQGDNL� DUWÕúÕQ� .,'0('� ELOHúHQOHULQGHQ� HQHUMLVL�
\�NVHN� RODQ� PH\YH�� WDP� WDKÕO� �U�QOHUL� YH� \D÷OÕ� WRKXPODUD�
ED÷OÕ�JHUoHNOHúPLú�RODELOLU��øVSDQ\D¶GD�\DSÕODQ�ELU�oDOÕúPDGD�
NDUDQWLQD� G|QHPLQGH� oDOÕúPD\D� NDWÕODQ� oRFXN� YH� DG|OHVDQ�
ODUÕQ� �Q ������ .,'0('� VNRUX� RUWDODPDVÕQÕQ� ���� ROGX÷X��
KHP� NÕ]ODUGD� KHP� GH� HUNHNOHUGH�$NGHQL]� 'L\HWLQH� X\XPX�
G�ú�N�RODQ�ELUH\�VD\ÕVÕQÕQ���¶�Q�DOWÕQGD�NDOGÕ÷Õ��EHOLUWLO�
PLúWLU�� $\UÕFD� oDOÕúPDGD� NDUDQWLQD� G|QHPLQGH� Y�FXW�
D÷ÕUOÕ÷ÕQGD� DUWÕú� RODQ� oRFXNODUÕQ�$NGHQL]� GL\HWLQH� X\XPX�
\HWHUVL]�YH�RUWD�G�]H\GH�RODQ�oRFXNODU�ROGX÷X�ELOGLULOPLúWLU�
������%HQ]HU�úHNLOGH�\DSÕODQ�EDúND�oDOÕúPDODUGD�GD�NDUDQWLQD�
G|QHPLQGH� oRFXNODUÕQ� $NGHQL]� GL\HWL� X\XP� VNRUODUÕQÕQ�
NDUDQWLQD� |QFHVL� G|QHPH� J|UH� DUWWÕ÷Õ� VDSWDQPÕúWÕU� ����� �����
%X�oDOÕúPDGD�ELUH\OHULQ�NDUDQWLQD�|QFHVL�G|QHPGHNL�$NGHQL]�
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ABSTRACT
Aim: 
7KLV� FURVV�VHFWLRQDO� VWXG\� DLPHG� WR� HYDOXDWH� WKH� HIIHFWV� RI�
VRFLDO� LVRODWLRQ�RQ�FKLOGUHQ
V�QXWULWLRQDO�KDELWV��GLHW�TXDOLW\��
OLIHVW\OH�FKDQJHV��DQG�REHVLW\�GXULQJ�WKH�&RYLG����SDQGHPLF�

Material and Methods: 
7KLV�VWXG\�ZDV�FRQGXFWHG�RQ����� �����ER\V�DQG�����JLUOV��
FKLOGUHQ�DQG�DGROHVFHQWV�DJHG������\HDUV�ZKR�ZHUH�IRUFHG�WR�
TXDUDQWLQH� WKHPVHOYHV� DW� KRPH��$� ZHE�EDVHG� VXUYH\� ZDV�
XVHG� WR� REWDLQ� VWXG\� GDWD�� &KLOGUHQ� DQG� DGROHVFHQWV� ZHUH�
DVNHG�DERXW�WKHLU�GHPRJUDSKLF�FKDUDFWHULVWLFV��HDWLQJ�KDELWV��
WKH� 0HGLWHUUDQHDQ� 'LHW� 4XDOLW\� ,QGH[� �.,'0('��� VOHHS�
GXUDWLRQ��VFUHHQ�WLPH��SK\VLFDO�DFWLYLW\�VWDWXV�DQG�DQWKURSR�
PHWULF�PHDVXUHPHQWV��ERG\�ZHLJKW�DQG�KHLJKW����

Results: 
,W�ZDV� IRXQG� WKDW� FKLOGUHQ
V� VFUHHQ� WLPH� DQG� VOHHS�GXUDWLRQ�
LQFUHDVHG� LQ� ERWK� JHQGHU� DQG� SHUFHQWDJH� RI� GRLQJ� SK\VLFDO�
DFWLYLW\� GHFUHDVHG� GXULQJ� WKH� SDQGHPLF�� %RG\� ZHLJKW� DQG�
ERG\�PDVV�LQGH[�RI�FKLOGUHQ�LQFUHDVHG�DW�D�PHDQ�RI����������
NJ� DQG� ��������� NJ�P�� UHVSHFWLYHO\�� �7KH�PHDQ�.,'0('�
VFRUH�RI�FKLOGUHQ�ZDV����������DQG�PRUH�WKDQ�KDOI�RI�FKLOGUHQ�
FRPSOLHG� ZLWK� 0HGLWHUUDQHDQ� GLHW� PRGHUDWHO\� GXULQJ� WKH�
SDQGHPLF�� ,W�ZDV� GHWHUPLQHG� WKDW� FKLOGUHQ� FRQVXPHG�PRUH�
VQDFNV� �VZHHW� DQG� VDOW\��� GHVVHUW� DQG� SDVWU\� SURGXFWV� WKDQ�
EHIRUH� WKH�SDQGHPLF�SHULRG��EXW�VRPH�KHDOWK\�HDWLQJ�KDELWV�
VXFK� DV� YHJHWDEOHV�� IUXLWV�� QXWV�� DQG� RLOVHHG� FRQVXPSWLRQ�
LQFUHDVHG�GXULQJ�WKH�SDQGHPLF�

Conclusion:
&KLOGUHQ¶V�LQFUHDVHG�ZHLJKW�JDLQ��FKDQJHG�HDWLQJ�KDELWV�DQG�
SK\VLFDO�DFWLYLW\�PD\�EH�DVVRFLDWHG�ZLWK�LQFUHDVHG�WLPHV�SHQW�
DW�KRPH�GXH�WR�VRFLDO�LVRODWLRQ�GXULQJ�WKH�SDQGHPLF��)RU�WKLV�
UHDVRQ��IUHTXHQW�PRQLWRULQJ�DQG�HYDOXDWLRQ�RI�WKH�QXWULWLRQDO�
VWDWXV� RI� FKLOGUHQ� GXULQJ� WKH� &RYLG���� ORFNGRZQ� LV� YHU\�
LPSRUWDQW� � IRU� SXEOLF� KHDOWK� DXWKRULWLHV� WR� PDNH� IXWXUH�
SROLFLHV�RQ�FKLOGUHQ¶V�QXWULWLRQDO�UHFRPPHQGDWLRQV�ZKHQ�QHZ�
SDQGHPLFV�DUULYH�DQG�ORFNGRZQ�SROLFLHV�DUH�LPSOHPHQWHG�
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GDQ�SDQGHPL�RODUDN�LODQ�HGLOPLúWLU���������7�UNL\H
GH�LON�YDND�
����� \ÕOÕ� 0DUW� D\ÕQGD� J|U�OP�ú� ROXS�� KDVWDOÕ÷ÕQ� \D\ÕOÕP�
KÕ]ÕQÕQ�\�NVHN�ROPDVÕ� YH�KDVWDOÕ÷D�ED÷OÕ� |O�POHU�QHGHQL\OH�
W�P� G�Q\DGD� ROGX÷X� JLEL� �ONHPL]GH� JHQHOLQGH� GH�
RNXOODU��QLYHUVLWHOHU��VSRU�VDORQODUÕ��PD÷D]DODU�YH�IDEULNDODU�
JLEL�EXODúÕ�KÕ]ODQGÕUDFDN�RUWDPODUGDNL�IDDOL\HWOHULQ�GXUGXUXO�
PDVÕQD� NDUDU� YHULOPLúWLU�� g]HOOLNOH� EXODúÕ� KÕ]ODQGÕUPDODUÕ�
QHGHQL\OH�RNXO�oD÷ÕQGDNL�oRFXNODU�YH�DG|OHVDQODU�����\Dú�DOWÕ��
LOH�KDVWDOÕNWDQ�HWNLOHQPH�RODVÕOÕ÷Õ�\�NVHN�RODQ�\DúOÕODUÕQ�����

\Dú��VW��� VRV\DO� L]RODV\RQ�QHGHQL\OH� HYGH�NDOPDODUÕ� JHUHN�
PLúWLU�������
6DOJÕQ� G|QHPOHULQH� VRV\DO� L]RODV\RQ� QHGHQL\OH� NDUDQWLQD�
V�UHoOHULQLQ�GH�HNOHQPHVL�\�NVHN�RODQ�VWUHV�G�]H\OHULQL�GDKD�
GD� � DUWWÕUPDNWDGÕU�� .DUDQWLQD� V�UHFL� ELUH\OHULQ� EHVOHQPH� YH�
IL]LNVHO�DNWLYLWH�EDúWD�ROPDN��]HUH�\DúDP�WDU]ÕQÕ�GD�ROXPVX]�
HWNLOH\HELOPHNWHGLU�� &RYLG���� SDQGHPLVLQGH� HYGH� NDOPDN�
]RUXQGD�RODQ�oRFXN�YH�DG|OHVDQODUÕQ�EHVOHQPH�DOÕúNDQOÕNODUÕ��
IL]LNVHO� DNWLYLWH� GXUXPODUÕ�� X\NX� DOÕúNDQOÕNODUÕQGD� DQL� YH�
N|NO�� ELU� GH÷LúLPOHU� PH\GDQD� JHOGL÷L� EHOLUWLOPHNWHGLU��
(÷LWLPH� HYGH� RQOLQH� RODUDN� GHYDP� HGHQ� oRFXNODUÕQ� HNUDQ�
EDúÕQGD�JHoLUGLNOHUL�V�UHQLQ�DUWWÕ÷Õ�YH�GDKD�VHGDQWHU�ROGXNODUÕ�
VDSWDQPÕúWÕU��$\UÕFD� SDQGHPL� G|QHPLQGH� \DúDQDQ� VWUHV� YH�
X\NX� V�UHOHULQGHNL� GH÷LúLPOHU� GH� EHVOHQPH� DOÕúNDQOÕNODUÕQÕ�
ROXPVX]�HWNLOHPHNWHGLU�������
<HWHUOL�YH�GHQJHOL�EHVOHQPH�J�oO��ELU�ED÷ÕúÕNOÕN�VLVWHPL�LoLQ�
JHUHNOLGLU�YH�&RYLG����JLEL�HQIHNVL\RQ�KDVWDOÕNODUÕQÕQ�|QOHQ�
PHVL�YH�WHGDYLVLQGH�|QHPOL�URO�DOPDNWDGÕU����������%HVOHQPH�
YH�VD÷OÕN�DUDVÕQGDNL�J�oO��LOLúNL�QHGHQL\OH�&RYLG����SDQGHPL�
G|QHPLQGH�EHVOHQPH�|QHULOHUL�GDKD�GD�|QHP�ND]DQPDNWDGÕU�
������ g]HOOLNOH� ED]Õ� EHVLQOHULQ� ED÷ÕúÕNOÕ÷Õ� J�oOHQGLUGL÷L�
YXUJXODQPDVÕQD� UD÷PHQ� EHVLQ� YH� EHVLQ� |JHOHULQGHQ� oRN�
GL\HWLQ� ELU� E�W�Q� RODUDN� GH÷HUOHQGLULOPHVL� |QHPOLGLU�� %X�
DPDoOD�ELUH\OHULQ�J�QO�N�EHVLQ�YH�EHVLQ�|JHOHUL�DOÕP�PLNWDU�
ODUÕ�LOH�ELUOLNWH��EHVOHQPH�|QHULOHULQH�X\XPODUÕQÕQ�GH÷HUOHQGL�
ULOPHVL�DPDFÕ\OD��GL\HW�NDOLWH�LQGHNVOHUL�JHOLúWLULOPLúWLU�������
$NGHQL]�'L\HW�.DOLWH�øQGHNVL��.,'0('��GH�EX�LQGHNVOHUGHQ�
ELULGLU� ������$NGHQL]� GL\HWL�$NGHQL]� �ONHOHULQLQ� EHVOHQPH�
|]HOOLNOHULQL� \DQVÕWDQ�� VHE]H�� PH\YH�� WDP� WDKÕOODU�� EDOÕN� YH�
]H\WLQ\D÷ÕQÕQ� W�NHWLOGL÷L�� LúOHQPLú�EHVLQ�DOÕPÕQÕQ�D]�ROGX÷X�
ELU� EHVOHQPH�PRGHOLGLU�� &RYLG���¶GDQ� NRUXQPDGD� |QHULOHQ�
ELU�EHVOHQPH�PRGHOLQLQ�ROPDVÕQÕQ�\DQÕ�VÕUD�oRFXN�YH�DG|OH�
VDQ�VD÷OÕ÷Õ�LoLQ�GH�|QHPOL�ELU�EHOLUOH\LFLGLU�������
1RUPDO� úDUWODUGD� G�Q\DGDNL� oRFXNODUÕQ� ���
LQGHQ� ID]ODVÕ�
KDUHNHWVL]�ROGX÷X�����
ÕQGDQ�ID]ODVÕQÕQ�HNUDQ�EDúÕQGD�NDOPD�
NXUDOODUÕQD�X\PDGÕ÷Õ�YH�\DNODúÕN�\DUÕVÕQÕQ�$NGHQL]�GL\HWLQH�
X\XPODUÕQÕQ� oRN� G�ú�N� ROGX÷X� EHOLUWLOPHNWHGLU�� &RYLG����
SDQGHPLVL�LOH�ELUOLNWH�oRFXN�YH�DG|OHVDQODUÕQ�IL]LNVHO�KDUHNHW�
NÕVÕWOÕOÕNODUÕ��HNUDQ�PDUX]L\HWOHUL�YH�EHVOHQPH�DOÕúNDQOÕNODUÕQ�
GDNL� GH÷LúLPOHU� J|]� |Q�QGH� EXOXQGXUXOGX÷XQGD� JHOHFHNWH�
VD÷OÕNODUÕQÕQ�ROXPVX]�HWNLOHQHFH÷L�G�ú�Q�OPHNWHGLU�������%X�
YHULOHUGHQ� \ROD� oÕNDUDN� EX� oDOÕúPD� �ONHPL]GH� &RYLG�����
SDQGHPLVLQLQ�EDúODPDVÕ\OD�ELUOLNWH� HQ� VÕNÕ� VRV\DO� L]RODV\RQ�
WHGELUOHULQLQ�X\JXODQGÕ÷Õ��LNL�D\OÕN�G|QHPGH�oRFXN�YH�DG|OH�
VDQODUÕQ�\DúDGÕ÷Õ�NDUDQWLQD�V�UHFLQLQ�EHVOHQPH�DOÕúNDQOÕNODUÕ��
IL]LNVHO� DNWLYLWH��$NGHQL]� GL\HWLQH� X\XP� YH� DQWURSRPHWULN�
|Oo�POHUL��]HULQH�RODQ�HWNLOHULQL�LQFHOHPHN�DPDFÕ\OD�SODQODQ�
PÕúWÕU��

GEREÇ ve YÖNTEM
:HE�WDEDQOÕ�EX�NHVLWVHO�oDOÕúPD\D��$QWDO\D¶GD�LNDPHW�HGHQ��
SDQGHPL�G|QHPLQLQ����1LVDQ����0D\ÕV������WDULKOHUL�DUDVÕQ�
GD�VRND÷D�oÕNPD�NÕVÕWODPDVÕ�EXOXQDQ������\Dú�DUDVÕ�����HUNHN�
YH�����NÕ]�ROPDN��]HUH�WRSODPGD�����oRFXN�GDKLO�HGLOPLúWLU��
$UDúWÕUPDQÕQ� &RYLG���� NRQXVXQGD� ELOLPVHO� DUDúWÕUPD� L]QL�
7�&��6D÷OÕN�%DNDQOÕ÷Õ�%LOLPVHO�$UDúWÕUPD�3ODWIRUPXQGDQ�YH�
HWLN�RQD\Õ�LVH�$NGHQL]�hQLYHUVLWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOXQGDQ� ����������������� � DOÕQPÕúWÕU�� dDOÕúPD\D� GDKLO�

3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�$NGHQL]�'L\HW�.DOLWH�øQGHNVL�
VNRUODUÕQÕQ� REH]LWH� YH� Y�FXW� D÷ÕUOÕ÷Õ� GH÷LúLPOHULQH� J|UH�
GH÷HUOHQGLULOPHVL�7DEOR�,,¶GH�J|VWHULOPLúWLU��

Tablo II: dRFXNODUÕQ�SDQGHPL�VÕUDVÕQGDNL�$NGHQL]�'L\HW�.DOLWH�øQGHNVL�
�����������������.,'0('��VNRUODUÕQÕQ�REH]LWH�YH�SDQGHPL�G|QHPLQGHNL�
�����������������Y�FXW�D÷ÕUOÕN�GH÷LúLPOHULQH�J|UH�GH÷HUOHQGLULOPHVL�

dRFXNODUÕQ� SDQGHPL� G|QHPLQGH� WRSODP� .,'0('� VNRUX�
RUWDODPD� ��������� SXDQ� ROXS�� HUNHNOHULQ� ����������� GL\HW�
VNRUODUÕQÕQ�NÕ]ODUGDQ������������GDKD�\�NVHN�ROGX÷X�EXOXQ�
PXúWXU� �S �������� �dDOÕúPD\D�NDWÕODQ� oRFXNODUÕQ�.,'0('�
VNRUXQD�J|UH�$NGHQL]�GL\HWLQH�X\XPODUÕ�VÕQÕIODQGÕUÕOGÕ÷ÕQGD�
LVH� KHP� HUNHN� �������� KHP� GH� NÕ]� oRFXNODUÕQ� ��������
\DUÕVÕQGDQ� ID]ODVÕQÕQ� $NGHQL]� GL\HWLQH� X\XPODUÕQÕQ� RUWD�
G�]H\GH�ROGX÷X�VDSWDQPÕúWÕU��$NGHQL]�GL\HWLQH�X\XPODUÕ�L\L�
RODQODUÕQ� RUDQÕ� HUNHNOHUGH� GDKD� \�NVHN� �(UNHN��������
.Õ]���������GL\HWH�X\XPX�G�ú�N�RODQODUÕQ�RUDQÕ�LVH�NÕ]ODUGD�
GDKD�\�NVHN��(UNHN�������.Õ]���������ROGX÷X�EHOLUOHQPLúWLU��
2EH]LWH� VÕQÕIODPDVÕQD�J|UH� ]D\ÕI� RODQ� oRFXNODUÕQ�.,'0('�
VNRUODUÕQÕQ�QRUPDO��KDILI�úLúPDQ�REH]�oRFXNODUD�J|UH�\�NVHN�
ROGX÷X� �S �������� ELUH\OHULQ� SDQGHPL� G|QHPLQGHNL� Y�FXW�
D÷ÕUOÕ÷ÕQGDNL�GH÷LúLP�LOH�.,'0('�VNRUODUÕ�DUDVÕQGD�DQODPOÕ�
ELU�LOLúNL�EXOXQPDGÕ÷Õ�VDSWDQPÕúWÕU��

3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�ED]Õ�EHVLQ��EHVLQ�JUXSODUÕ�YH�
LoHFHNOHULQ� W�NHWLP� GXUXPODUÕQÕQ� GH÷HUOHQGLULOPHVL� 7DEOR�
,,,¶WH�J|VWHULOPLúWLU��3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�EDOÕN�YH�
GHQL]��U�QOHUL��JD]OÕ�LoHFHNOHU��PH\YHOL�JD]VÕ]�LoHFHNOHU��KD]ÕU�
PH\YH�VXODUÕ�YH�ELWNL�oD\ODUÕ�W�NHWLP�PLNWDUODUÕ�GÕúÕQGD�VHE]H��
PH\YH��\D÷OÕ�WRKXP��\XPXUWD��V�W��\R÷XUW��D\UDQ�W�NHWLPOHU�
LQH�HN�RODUDN�WDWOÕ�YH�WX]OX�DWÕúWÕUPDOÕN��KDPXU�LúL��U�QOHU�JLEL�
VD÷OÕNVÕ]� DWÕúWÕUPDOÕN� W�NHWLPOHULQGH� GH� DUWÕú� J|VWHUGL÷L�
VDSWDQPÕúWÕU��

Tablo III:�3DQGHPL�G|QHPLQGH�oRFXNODUÕQ�ED]Õ�EHVLQ��EHVLQ�JUXSODUÕ�����
�����������������YH�LoHFHN�W�NHWLP�DOÕúNDQOÕNODUÕQGDNL�GH÷LúLPLQ�GH÷HUOHQGLU
������������������LOPHVL���Q������

<):<1̪5)
'�Q\D¶GDNL� &RYLG���� YDND� VD\ÕODUÕ� LQFHOHQGL÷LQGH� 7�UNL�
\H¶QLQ� HQ� ID]OD� YDND� VD\ÕVÕQD� VDKLS� DOWÕQFÕ� �ONH� ROGX÷X�� EX�
QHGHQOH�GH�KDVWDOÕ÷ÕQ�\D\ÕOÕPÕQÕ�D]DOWPDN�LoLQ�VÕNÕ�|QOHPOHULQ�
X\JXODQGÕ÷Õ� �ONHOHUGHQ� ELUL� ROGX÷X� J|U�OPHNWHGLU� ������
8\JXODQDQ� WHGELUOHUGHQ� HQ� |QHPOLVL� RODQ� VRV\DO� L]RODV\RQ��
EHUDEHULQGH� IL]LNVHO� DNWLYLWH� G�]H\LPL]LQ� D]DODUDN� GDKD�
VHGDQWHU� ELU� \DúDP� V�UPHPL]H� QHGHQ� ROPXúWXU� � ������
g]HOOLNOH�RQ�VHNL]�\Dú�DOWÕ�oRFXNODU��X\JXODQDQ�VRND÷D�oÕNPD�
NÕVÕWODPDODUÕ�YH�H÷LWLPOHULQLQ�RQOLQH�GHYDP�HWPHVL�QHGHQL\OH�
IL]LNVHO� DNWLYLWH� G�]H\L� D]DODQ� JUXSODUGDQ� ELULGLU�� 6RV\DO�
L]RODV\RQ�LOH�ELUOLNWH�HNUDQ�NDUúÕVÕQGD�JHoHQ�V�UHQLQ�DUWPDVÕ�
oRFXNODUGD�IL]LNVHO�DNWLYLWH�G�]H\OHULQL�D]DOWPDVÕQÕQ�\DQÕ�VÕUD�
X\NX� NDOLWHVLQL� GH� ROXPVX]� HWNLOH\HUHN� EHVOHQPH� DOÕúNDQ�
OÕNODUÕQÕQ�GH÷LúPHVLQH�YH�LOHUOH\HQ�G|QHPOHUGH�Y�FXW�D÷ÕUOÕN�
DUWÕúÕ�LOH�REH]LWH�JHOLúPHVLQH�QHGHQ�RODFDNWÕU��2EH]�ELUH\OHULQ�
&RYLG����HQIHNVL\RQXQX�GDKD�úLGGHWOL�JHoLUGL÷L�ELOLQPHNWH�
GLU��%X�QHGHQOH�DUWDQ�Y�FXW�D÷ÕUOÕNODUÕ�LOH�LQIODPDV\RQ�G�]H\�

OHULQGHNL� DUWÕú� oRFXNODUÕQ� &RYLG���� KDVWDOÕ÷ÕQD� \DNDODQPD�
GXUXPODUÕQGD�KDVWDOÕN� VH\ULQL� GH� ROXPVX]� HWNLOH\HELOHFHNWLU�
������$\UÕFD�VRND÷D�oÕNPD�NÕVÕWODPDODUÕQÕQ�\DúDQGÕ÷Õ�NDUDQWL�
QD�G|QHPLQGH�oRFXNODUGD�VWUHV�YH�ND\JÕ�G�]H\OHULQGHNL�DUWÕú�
X\NX� V�UHOHULQGH� GH÷LúLPOHUH�� EHVLQ� DOÕPÕQÕQ� DUWPDVÕQD� YH�
VRQXo� RODUDN� WHKOLNHOL� ELU� NÕVÕU� G|QJ�\H� QHGHQ� ROPDNWDGÕU�
�������

dRFXNODUÕQ�J�Q�LoHULVLQGHNL�WRSODP�WHNQRORML�NXOODQÕP�V�UHVL�
QLQ� DUWPDVÕ� HNUDQ� NDUúÕVÕQGD� JHoLULOHQ� V�UHQLQ� X]PDVÕQD�
QHGHQ�ROPXúWXU��������<DSÕODQ�oDOÕúPDODUGD�WHOHYL]\RQ�L]OHPH�
V�UHVL� YH� GLMLWDO� WHNQRORML� DUDoODUÕ� NXOODQÕP� V�UHOHUL� DUWWÕNoD�
HNUDQ� NDUúÕVÕQGD� DWÕúWÕUPDOÕN� W�NHWLPOHULQLQ� DUWWÕ÷Õ� YH� HNUDQ�
PDUX]L\HW� V�UHVL� LOH� REH]LWH� DUDVÕQGD� SR]LWLI� LOLúNL� ROGX÷X�
VDSWDQPÕúWÕU� ��������� %X� oDOÕúPDGD� SDQGHPL� G|QHPLQGH�
HNUDQ� NDUúÕVÕQGD� JHoLULOHQ� V�UH� � LOH� DWÕúWÕUPDOÕN� W�NHWLPLQLQ�
|QHPOL� GHUHFHGH� DUWÕú� J|VWHUGL÷L�� IL]LNVHO� DNWLYLWH� \DSDQ�
ODUÕQÕQ�RUDQÕQÕQ�LVH�|QHPOL�GHUHFHGH�D]DOGÕ÷Õ�J|U�OPHNWHGLU��
%XQODUD�HN�RODUDN�oRFXNODUÕQ�SDQGHPL�G|QHPLQGH�GDKD�JHo�
\DWWÕNODUÕ� YH� X\NXGD� JHoLULOHQ� V�UHQLQ� �JHFH� YH� J�QG�]�� GH�
DUWÕú�J|VWHUGL÷L�EHOLUOHQPLúWLU��dLQ¶GH�\DNODúÕN�������|÷UHQFL�
LOH� \DSÕODQ� ELU� oDOÕúPDGD� EX� oDOÕúPD\OD� EHQ]HU� úHNLOGH�
SDQGHPL� G|QHPLQGH� IL]LNVHO� DNWLYLWH� G�]H\OHULQLQ� D]DOGÕ÷Õ��
oRFXNODUÕQ�\DNODúÕN�\DUÕVÕQÕQQ�RQOLQH�H÷LWLP�LoLQ���VDDW�HNUDQ�
EDúÕQGD�NDOGÕNODUÕ�VDSWDQPÕúWÕU�������5DQMEDU�YH�DUN�������LVH�
SDQGHPLGH�RNXOODUÕQÕQ�NDSDOÕ�ROGX÷X�G|QHPOHUGH�\DSWÕNODUÕ�
ELU� oDOÕúPDGD� oDOÕúPD\D� NDWÕODQ� oRFXNODUÕQ� �Q �������
]DPDQODUÕQÕ� GH÷HUOHQGLUPHN� LoLQ� LON� WHUFLKOHULQLQ� PRELO� YH�
ELOJLVD\DU� R\XQODUÕ� ROGX÷X� ��������� EXQX� GHUV� oDOÕúPD� ���
������ YH� WHOHYL]\RQ� L]OHPH� �������� L]OHGL÷L�� D\UÕFD� oRFXN�
ODUÕQ� �������� J�Q� ER\XQFD� ��� VDDWLQ� �]HULQGH� X\XGX÷X�
EHOLUOHQPLúWLU��
2NXOODUÕQ�NDSDOÕ�ROPDVÕ�oRFXNOXN�oD÷Õ�REH]LWHVLQLQ�YH�REH]LW�
HQLQ� EHUDEHULQGH� JHWLUGL÷L� NURQLN� KDVWDOÕNODUÕQ� J|U�OPH�
VÕNOÕ÷ÕQÕ� DUWWÕUPDNWDGÕU� ������ %X� oDOÕúPDGD� SDQGHPL� G|QH�
PLQGH� HUNHNOHULQ� \DNODúÕN� \DUÕVÕ� �������� LOH� NÕ]ODUÕQ� �oWH�
ELULQLQ� �������� KDILI� úLúPDQ�REH]� ROGX÷X�� SDQGHPL� |QFHVL�
G|QHPH�J|UH�KDILI�úLúPDQ�REH]�RODQ�oRFXN�VD\ÕVÕQÕQ�SDQGHPL�
G|QHPLQGH� DUWÕú� J|VWHUGL÷L� EHOLUOHQPLúWLU�� %LUoRN� �ONHGH��
RNXOODU�\DNODúÕN�ELU�\ÕOGÕU�NDSDOÕGÕU��%X�oDOÕúPDQÕQ�\DSÕOGÕ÷Õ�
G|QHP�RODQ�����������H÷LWLP�|÷UHWLP�G|QHPLQGH�RNXOODUÕQ�
0DUW� D\ÕQGDQ� LWLEDUHQ� NDSDOÕ�� ���������� H÷LWLP� |÷UHWLP�
G|QHPLQGH� LVH� NÕVD� ]DPDQODUGD� DoÕN� ROVD� GD� JHQHOOLNOH�
H÷LWLPH� RQOLQH� RODUDN� GHYDP� HGLOPLúWLU�� %X� QHGHQOH� GH�
&RYLG���� SDQGHPLVL� oRFXNODUGD� Y�FXW� D÷ÕUOÕ÷Õ� DUWÕúODUÕ� YH�
oRFXNOXN�oD÷Õ�REH]LWHVL�LOH�LOLúNLOHQGLULOHELOPHNWHGLU�����������
dRFXNOXN�oD÷Õ�REH]LWHVL��SDQGHPL�|QFHVL�G|QHPGH�GH��ONH�
PL]GH� |QHPOL� YH� E�\�N� ELU� KDON� VD÷OÕ÷Õ� VRUXQX� RODUDN�
NDUúÕPÕ]D�oÕNPDNWDGÕU���7�UNL\H
GH�REH]LWH\L�GH÷HUOHQGLUPHN�
LoLQ� RNXO� oD÷ÕQGDNL� oRFXNODUGD� oRN� VD\ÕGD� oDOÕúPD�
\DSÕOPÕúWÕU��7�UNL\H
GH�2NXO�<DúÕQGDNL�dRFXNODUGD�%�\�PH�
ø]OHPH�$UDúWÕUPDVÕ¶QGD� �7�UNL\H� 2NXO� dD÷Õ� dRFXNODUÕQGD�
%�\�PHQLQ� ø]OHQPHVL� 3URMHVL� ³72d%ø´�� ���� \Dú� JUXEX�
oRFXNODUÕQ� �����¶�Q�Q� KDILI� úLúPDQ�� ����¶QLQ� LVH� REH]�
ROGX÷X� EHOLUOHQPLúWLU� ������ � 7�UNL\H� %HVOHQPH� YH� 6D÷OÕN�
$UDúWÕUPDVÕ������VRQXoODUÕQD�J|UH������\Dú�JUXEX�oRFXNODUÕQ�
�����¶LQLQ�REH]�YH\D�KDILI�úLúPDQ�ROGX÷X�ELOGLULOPLúWLU�������
'�Q\D� 6D÷OÕN�gUJ�W��$YUXSD�dRFXNOXN�2EH]LWH� 6�UYH\DQV�

*LULúLPL�oDOÕúPDVÕQÕQ�7�UNL\H��&26,�785��VRQXoODUÕQD�J|UH�
LVH� LONRNXO� LNLQFL� VÕQÕI� oRFXNODUÕQGD� KDILI� úLúPDQOÕN� SUHYD�
ODQVÕQÕQ� ������� � REH]LWH� SUHYDODQVÕQÕQ� LVH� ����� ROGX÷X�
VDSWDQPÕúWÕU� ���������hONHPL]GH� \DSÕODQ� NDSVDPOÕ� oDOÕúPD�
ODUÕQ�VRQXoODUÕ�GH÷HUOHQGLULOGL÷LQGH�KHU�EHú�oRFXNWDQ�ELULQLQ�
KDILI� úLúPDQ�REH]� ROGX÷XQX� J|U�OPHNWHGLU�� 3DQGHPL� G|QH�
PLQGH� VRV\DO� L]RODV\RQX� HQ� \R÷XQ� \DúD\DQ� JUXSODUGDQ� ELUL�
RODQ� oRFXNODUÕQ� EHVOHQPH�� X\NX� YH� DNWLYLWH� G�]HQOHULQGHNL�
ROXPVX]� GH÷LúLPOHU� QHGHQL\OH� oRFXNOXN� oD÷Õ� REH]LWHVLQLQ�
GDKD�GD�úLGGHWOHQHFH÷L�G�ú�Q�OPHNWHGLU���3DQGHPL�VÕUDVÕQGD�
oRFXNODUGD�DUWDQ�REH]LWH�H÷LOLPOHULQL�NRQWURO�DOWÕQGD�WXWPDN�
LoLQ�DLOHOHU�YH�WRSOXP�WDUDIÕQGDQ�REH]LWH\L�|QOH\LFL�WHGELUOHU�
DOÕQPDOÕ��WRSOXPGD�EX�NRQXGDNL�IDUNÕQGDOÕN�DUWWÕUÕOPDOÕGÕU��
3DQGHPL�G|QHPLQGH�ELUH\OHULQ�GDKD�oRN�HYGH�YDNLW�JHoLUPHVL�
QHGHQL\OH� HY� \HPH÷L� W�NHWLPOHULQLQ� DUWWÕ÷Õ�� JHQHOOLNOH� \D÷��
úHNHU�YH�WX]�EDNÕPÕQGDQ�]HQJLQ�KD]ÕU�\HPHN�W�NHWLPOHULQLQ�
D]DOGÕ÷Õ� EHOLUWLOPHNWHGLU� ������ %HVLQ� JUXSODUÕQÕQ� SDQGHPL�
|QFHVL� YH� VRQUDVÕ� G|QHPH� J|UH� W�NHWLP� VÕNOÕNODUÕ�
LQFHOHQGL÷LQGH� oDOÕúPD\D� NDWÕODQ� oRFXNODUÕQ� EDOÕN� YH� GHQL]�
�U�QOHUL�� JD]OÕ� LoHFHNOHU�� PH\YHOL� JD]VÕ]� LoHFHNOHU�� KD]ÕU�
PH\YH� VXODUÕ� YH� ELWNL� oD\ODUÕ� KDULo� W�P� EHVLQ� JUXSODUÕQGDQ�
W�NHWLPOHUL� DUWDQ� ELUH\OHULQ� VD\ÕVÕQÕQ� GDKD� \�NVHN� ROGX÷X�
EHOLUOHQPLúWLU��g]HOOLNOH� SDQGHPL� |QFHVL� G|QHPH� J|UH� GDKD�
ID]OD� oHúLW� DWÕúWÕUPDOÕN� �WDWOÕ� YH� WX]OX��� WDWOÕ� YH� KDPXU� LúL�
�U�QOHU� W�NHWWLNOHUL��DQFDN�SDQGHPL�VÕUDVÕQGD�VHE]H��PH\YH��
NXUX\HPLú� YH� \D÷OÕ� WRKXP� W�NHWLPL� JLEL� GL÷HU� VD÷OÕNOÕ�
EHVOHQPH�DOÕúNDQOÕNODUÕQÕQ�GD�SDQGHPL�|QFHVL� G|QHPH�J|UH�
GDKD�ID]OD�DUWWÕ÷Õ�EHOLUWLOPLúWLU��$\QÕ�]DPDQGD�oRFXNODUÕQ�DQD�
|÷�Q� VD\ÕODUÕQÕ� D]DOWÕUNHQ� DUD� |÷�Q� VD\ÕODUÕQÕ� DUWWÕUGÕNODUÕ�
VDSWDQPÕúWÕU��%X�oDOÕúPD\OD�EHQ]HU�úHNLOGH�%UH]LO\D��øVSDQ\D��
øWDO\D�� .RORPEL\D� YH� ùLOL¶GH� \DúD\DQ� DG|OHVDQODU� LOH�
\�U�W�OHQ� ELU� oDOÕúPDGD�&RYLG����G|QHPLQGH� DG|OHVDQODUÕQ�
SDQGHPL�G|QHPLQGH�|]HOOLNOH�NÕ]DUWÕOPÕú�\L\HFHNOHU��WDWOÕODU��
VHE]H�YH�PH\YH� W�NHWLPOHULQ�DQODPOÕ�RODUDN�DUWÕú�J|VWHUGL÷L�
EHOLUWLOPLúWLU�������)UDQVD¶GD������\Dú�DUDVÕ�oRFXNODUD�\DSÕODQ�
EDúND� ELU� oDOÕúPDGD� LVH� oRFXNODUÕQ� SDQGHPL� G|QHPLQGH�
SDQGHPL�|QFHVL�G|QHPH�J|UH�úHNHUOHPH��oLNRODWD��KDPXU�LúL��
VHE]H��PH\YH�YH�\D÷OÕ�WRKXP�W�NHWLPOHULQLQ�DUWWÕ÷Õ�J|VWHULOP�
LúWLU� ������3DQGHPL�G|QHPLQGH�DUWDQ�úHNHUOL�YH�\D÷OÕ�DWÕúWÕU�
PDOÕN�W�NHWLPOHULQLQ�\DQÕ�VÕUD��VD÷OÕ÷D�ID\GDOÕ�HWNLOHUL�ROGXNoD�
ID]OD� RODQ� PH\YH� YH� \D÷OÕ� WRKXP� PLNWDUODUÕQÕQ� GD� DúÕUÕ�
W�NHWLOPHVL� SDQGHPL� G|QHPLQGH� DUWDQ� REH]LWH� RUDQODUÕ� LOH�
LOLúNLOL�RODELOLU��

<HWHUOL� YH� GHQJHOL� EHVOHQPH� KDVWDOÕNODUÕQ� |QOHQPHVL� YH�
WHGDYLVLQGH� URO� R\QD\DQ� HQ� |QHPOL� IDNW|UOHUGHQ� ELULGLU��
&RYLG���� KDVWDOÕ÷ÕQGDQ� NRUXQPDN� LoLQ� J�oO�� ELU� ED÷ÕúÕNOÕN�
VLVWHPL�� ED÷ÕúÕNOÕN� VLVWHPLQLQ� J�oOHQPHVL� LoLQ� GH� RSWLPDO�
EHVOHQPH� HVDVWÕU� �������$NGHQL]� GL\HWL�$NGHQL]� �ONHOHULQLQ�
RUWDN� EHVOHQPH� |]HOOLNOHULQL� \DQVÕWDQ�� HQHUML� \R÷XQOX÷X�
G�ú�N�� SRVD�� oRNOX� GR\PDPÕú� \D÷� DVLWOHUL� LOH�$�� &�� (� YH�
VHOHQ\XP� JLEL� DQWLRNVLGDQ� YH� DQWLLQIODPDWXDU� RODQ� EHVLQ�
|JHOHULQ� \�NVHN� PLNWDUGD� LoHUHQ� ELU� EHVOHQPH� PRGHOLGLU��
$NGHQL]� GL\HW� PRGHOLQLQ� ELOHúHQOHULQGHQ� GROD\Õ� &RYLG����
G|QHPLQGH� KDVWDOÕNWDQ� NRUXQPDGD� YH� WHGDYLVLQGH� |QHPOL�
ROGX÷X� YXUJXODQPDNWDGÕU� ����� ����� %X� oDOÕúPDGD� SDQGHPL�
G|QHPLQGH� oRFXNODUÕQ� �$NGHQL]� GL\HWLQH� X\XPODUÕ� GH÷HU�
OHQGLULOPLú�ROXS�HUNHNOHULQ�.,'0('��LQGHNVL�RUWDODPDODUÕQ�

���������� NÕ]ODUÕQ� LVH� ��������� ROGX÷X� YH� JHQHO� RODUDN�
HUNHNOHULQ� \DOQÕ]FD� ����¶�Q�Q� NÕ]ODUÕQ� LVH� �����¶VÕQÕQ�
$NGHQL]� GL\HWLQH� X\XPODUÕQÕQ� G�ú�N� ROGX÷X� EHOLUOHQPLúWLU��
$\UÕFD�REH]LWH�GXUXPXQD�J|UH�]D\ÕI�RODQ�oRFXNODUÕQ�QRUPDO�
YH�KDILI�úLúPDQ�REH]�RODQ�oRFXNODUD�J|UH�.,'0('�LQGHNVL�
VNRUX�GDKD�\�NVHN�EXOXQPDVÕQD�UD÷PHQ��oRFXNODUÕQ�SDQGHPL�
G|QHPLQGHNL� Y�FXW� D÷ÕUOÕ÷ÕQGDNL� GH÷LúLPOHU� LOH� .,'0('�
VNRUX�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�VDSWDQDPDPÕúWÕU��/LWHUDW�UGH�
oRFXN�YH�DG|OHVDQODUGD�.,'0('�LQGHNVL�\�NVHN�RODQODUGD�
REH]LWH� J|U�OPH� RUDQODUÕQÕQ�� Y�FXW� D÷ÕUOÕ÷Õ� YH� EHGHQ� N�WOH�
LQGHNVL�GH÷HUOHULQLQ�GDKD�G�ú�N�ROGX÷X��.,'0('�VNRUX�LOH�
REH]LWHQLQ� WHUV� LOLúNLOL� ROGX÷X� EHOLUWLOPLúWLU� ��������� %X�
oDOÕúPDGD�HUNHN�oRFXNODUGD�REH]LWH�RUDQODUÕQÕQ�YH�.,'0('�
VNRUODUÕQÕQ�NÕ]�oRFXNODUD�J|UH�GDKD�\�NVHN�ROGX÷X�EHOLUOHQ�
PLúWLU�� %X� GXUXP� REH]LWH� QHGHQOHULQGHQ� ELUL� RODQ� HQHUML�
DOÕPODUÕQGDNL� DUWÕúÕQ� .,'0('� ELOHúHQOHULQGHQ� HQHUMLVL�
\�NVHN� RODQ� PH\YH�� WDP� WDKÕO� �U�QOHUL� YH� \D÷OÕ� WRKXPODUD�
ED÷OÕ�JHUoHNOHúPLú�RODELOLU��øVSDQ\D¶GD�\DSÕODQ�ELU�oDOÕúPDGD�
NDUDQWLQD� G|QHPLQGH� oDOÕúPD\D� NDWÕODQ� oRFXN� YH� DG|OHVDQ�
ODUÕQ� �Q ������ .,'0('� VNRUX� RUWDODPDVÕQÕQ� ���� ROGX÷X��
KHP� NÕ]ODUGD� KHP� GH� HUNHNOHUGH�$NGHQL]� 'L\HWLQH� X\XPX�
G�ú�N�RODQ�ELUH\�VD\ÕVÕQÕQ���¶�Q�DOWÕQGD�NDOGÕ÷Õ��EHOLUWLO�
PLúWLU�� $\UÕFD� oDOÕúPDGD� NDUDQWLQD� G|QHPLQGH� Y�FXW�
D÷ÕUOÕ÷ÕQGD� DUWÕú� RODQ� oRFXNODUÕQ�$NGHQL]� GL\HWLQH� X\XPX�
\HWHUVL]�YH�RUWD�G�]H\GH�RODQ�oRFXNODU�ROGX÷X�ELOGLULOPLúWLU�
������%HQ]HU�úHNLOGH�\DSÕODQ�EDúND�oDOÕúPDODUGD�GD�NDUDQWLQD�
G|QHPLQGH� oRFXNODUÕQ� $NGHQL]� GL\HWL� X\XP� VNRUODUÕQÕQ�
NDUDQWLQD� |QFHVL� G|QHPH� J|UH� DUWWÕ÷Õ� VDSWDQPÕúWÕU� ����� �����
%X�oDOÕúPDGD�ELUH\OHULQ�NDUDQWLQD�|QFHVL�G|QHPGHNL�$NGHQL]�
GL\HWL�NDOLWH�VNRUODUÕ�EXOXQPDPDVÕQD�UD÷PHQ��NDUDQWLQD�G|QH�
PLQGHNL� .,'0('� LQGHNV� VNRUODUÕQÕQ� \�NVHN� YH�$NGHQL]H�
GL\HWLQH� X\XPX� G�ú�N� RODQ� oRFXN� YH� DG|OHVDQODUÕQÕQ�
VD\ÕVÕQÕQ� LVH� ROGXNoD� G�ú�N� ROGX÷X� J|U�OPHNWHGLU��
dDOÕúPDPÕ]D� NDWÕODQ� oRFXNODUÕQ� VHE]H��PH\YH�� \D÷OÕ� WRKXP�
W�NHWLPOHULQLQ� SDQGHPL� G|QHPLQGH� DUWWÕ÷ÕQÕ� EHOLUWPHVLQGHQ�
GROD\Õ� $NGHQL]� GL\HWL� NDOLWH� VNRUODUÕQÕQ� \�NVHN� oÕNWÕ÷Õ�
G�ú�Q�OPHNWHGLU��

%X� oDOÕúPDQÕQ� ED]Õ� NÕVÕWOÕOÕNODUÕ� EXOXQPDNWDGÕU�� 3DQGHPL�
úDUWODUÕ�QHGHQL\OH�oDOÕúPD�RQOLQH�DQNHW�úHNOLQGH�X\JXODQPÕú�
ROXS��oRFXNODUÕQ�Y�FXW�D÷ÕUOÕ÷Õ�YH�ER\�X]XQOXNODUÕ�HEHYH\Q�
OHULQ�EH\DQÕQD�J|UH�ND\ÕW�DOWÕQD�DOÕQPÕúWÕU�� �(N�RODUDN�EHVLQ�
W�NHWLP� ND\GÕQÕQ� DOÕQDPDPDVÕ�� .,'0('� VNRUXQXQ� VDGHFH�
SDQGHPL�G|QHPLQH�J|UH�VRUJXODQPDVÕ�YH�|UQHNOHP�VD\ÕVÕQÕQ�
D]� ROPDVÕQÕQ� oDOÕúPDQÕQ� VRQXoODUÕQÕ� HWNLOH\HELOHFH÷L�
G�ú�Q�OPHNWHGLU��%XQODUÕQ�\DQÕ�VÕUD�ELOGL÷LPL]�NDGDUÕ\OD�EX�
oDOÕúPDGDQ�EDúND�7�UNL\H¶GH�&RYLG����SDQGHPL�G|QHPLQGH�
NL� oRFXNODUÕQ� EHVOHQPH� DOÕúNDQOÕNODUÕQÕ� YH� REH]LWH� GXUXP�
ODUÕQÕ�GH÷HUOHQGLUHQ�EDúND�ELU�oDOÕúPD�EXOXQPDPDNWDGÕU��%X�
oDOÕúPDQÕQ� EXOJXODUÕ� &RYLG���� SDQGHPLVLQLQ� oRFXNODUÕQ�
EHVOHQPH�� \DúDP� WDU]Õ� YH� REH]LWH� GXUXPODUÕQGD� DQODPOÕ�
GH÷LúLNOLNOHUH� QHGHQ� ROGX÷X� IDNDW� EX� |Q� VRQXoODUÕ� GR÷UXOD�
PDN� LoLQ� EX� NRQX\OD� LOJLOL� |UQHNOHP� VD\ÕVÕ� GDKD� ID]OD� RODQ�
oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU��

SONUÇ
3DQGHPL�G|QHPLQGH�VRV\DO�L]RODV\RQ�QHGHQL\OH�HYGH�JHoLU�
LOHQ� V�UHOHUGHNL� DUWÕú� oRFXNODUÕQ� EHVOHQPH� DOÕúNDQOÕNODUÕ��
IL]LNVHO� DNWLYLWH� GXUXPODUÕQGD� D]DOPD� YH� Y�FXW� D÷ÕUOÕ÷ÕQGD�
DUWÕú� LOH� LOLúNLOHQGLULOHELOLU�� � %X� QHGHQOH� VRV\DO� L]RODV\RQXQ�
X\JXODQGÕ÷Õ� NDUDQWLQD� G|QHPOHULQGH� oRFXNODUÕQ� EHVOHQPH�
GXUXPODUÕQÕQ� VÕNOÕNOD� L]OHQPHVL� YH� GH÷HUOHQGLULOPHVLQLQ�
WRSOXP�VD÷OÕ÷Õ�DoÕVÕQGDQ�ROXúDELOHFHN�EDúND�VDOJÕQ�G|QHPOHUL�
LoLQ�oRFXNODUÕQ�EHVOHQPHOHULQH�\|QHOLN�SODQ�YH�SROLWLNDODUÕQ�
ROXúWXUXOPDVÕQGD�|QHPOLGLU�

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �2QD\� QXPDUDVÕ��
�����������������

.DWÕOÕPFÕ�2QDPÕ��
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNODUD�
V\RQXQD�J|UH�SURVHG�UOHUGHQ�|QFH�oDOÕúPD\D�NDWÕOÕP�RQDPÕ�
DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ��
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WOHPH�±�1�6�.���+�.�$��9HUL�7RSODQPDVÕ�YH�YH\D�øúOHPHVL���
1�6�.�� +�.�$�� 0�ù�.�(�� $QDOL]� YH�YH\D� <RUXP� �1�6�.��
0�ù�(�.��� /LWHUDW�U� 7DUDPDVÕ� �� 1�6�.�� +�.�$�� 0�ù�.�(���
<D]Õ\Õ�<D]DQ��1�6�.��0�ù�.�(���(OHúWLUHO�øQFHOHPH���1�6�.��
+�.�$��0�ù�.�(�

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

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

��

6HUHPHW�.�UNO��1��YH�DUN� $NG�7ÕS�'�����������

HGLOHQ� oRFXNODUÕQ� DLOHOHULQGHQ� LOJLOL� L]LQOHU� RQOLQH� RQDP�
úHNOLQGH� DOÕQPÕúWÕU�� dRFXN� YH� DG|OHVDQODUÕQ� GHPRJUDILN�
|]HOOLNOHUL��EHVOHQPH�DOÕúNDQOÕNODUÕ��DQD�YH�DUD�|÷�Q�VD\ÕODUÕ���
$NGHQL]� GL\HWLQH� X\XPODUÕ�� X\NX� YH� HNUDQ� EDúÕQGD� JHoLUG�
LNOHUL� V�UH� �RQOLQH� H÷LWLP� GÕúÕQGD� 7Y� L]OHPH�� WDEOHW� \D� GD�
ELOJLVD\DU�NXOODQÕP�V�UHVL����IL]LNVHO�DNWLYLWH�\DSPD�GXUXPODUÕ�
�HYHW� \D� GD� KD\ÕU�� LOH� SDQGHPL� G|QHPLQGH� ELUH\OHULQ� ED]Õ�
EHVLQ�YH�EHVLQ�JUXSODUÕ�W�NHWLPOHULQL�SDQGHPL�|QFHVL�G|QHPH�
J|UH� WHUFLK�VÕNOÕ÷ÕQGDNL�GH÷LúLPOHU� �DUWWÕ��D]DOGÕ�YH\D�GH÷Lú�
PHGL��DLOHOHULQLQ�EH\DQÕ�HVDV�DOÕQDUDN��DUDúWÕUPDFÕODU�WDUDIÕQ�
GDQ�KD]ÕUODQDQ�DQNHWLQ�oHYULPLoL�X\JXODQPDVÕ��*RRJOH�IRUPV�
DUDFÕOÕ÷Õ\OD��LOH�HOGH�HGLOPLúWLU�

Antropometrik ölçümler
dRFXNODUÕQ� Y�FXW� D÷ÕUOÕ÷Õ� YH� ER\� X]XQOX÷X� oRFXNODUÕQ� YH�
DLOHOHULQLQ�EH\DQÕQD�GD\DOÕ�DOÕQPÕúWÕU��dRFXNODUÕQ�EHGHQ�N�WOH�
LQGHNVOHUL��%.ø��KHVDSODQPÕú�ROXS�:+2�$QWUR�3OXV�3URJUDP�
DUDFÕOÕ÷Õ\OD�\DúD�J|UH�%.ø�=�VNRU� �6'��NHVLúLP�QRNWDODUÕQD�
����6'�� ]D\ÕI�� ��6'���6'�� QRUPDO�� � �� �6'� KDILI�
úLúPDQ�REH]��J|UH�GH÷HUOHQGLULOPLúWLU������

,QaM\�SITQ\M[QVQV�LMɦMZTMVLQZQTUM[Q
dRFXN�YH�DG|OHVDQODUÕQ�$NGHQL]�GL\HWLQH�X\XPXQXQ�YH�GL\HW�
NDOLWHOHULQLQ� GH÷HUOHQGLULOPHVLQGH� $NGHQL]� 'L\HW� .DOLWH�
øQGHNVL��.,'0('��NXOODQÕOPÕúWÕU��$NGHQL]�GL\HWLQH�X\XPOD�
LOJLOL�RODQ�RQ�DOWÕ�PDGGHGHQ�ROXúDQ�LQGHNVLQ��DOWÕQFÕ�PDGGHVL�
SDQGHPL�NRúXOODUÕQD�J|UH�G�]HOWLOPLúWLU���+DIWDGD�ELU�GHIDGDQ�
ID]OD�ELU�IDVW�IRRG�UHVWRUDQÕQD��KDPEXUJHU��JLGHULP��F�POHVL�
�+DIWDGD�ELU�GHIDGDQ�ID]OD�ELU�IDVW�IRRG�UHVWRUDQÕQGDQ��KDP�
EXUJHU��VLSDULú�HGL\RUXP��RODUDN�GH÷LúWLULOPLúWLU��

øQGHNVLQ� $NGHQL]� GL\HWL\OH� LOJLOL� ROXPVX]� G|UW� VRUXVX� ���
GH÷HUL�YH��ROXPOX�RQ�LNL�VRUXVX�LVH����RODUDN�SXDQODQPÕúWÕU��
øQGHNVWHQ� HOGH� HGLOHQ� WRSODP� ����� DUDVÕQGD� GH÷LúPHNWHGLU��
dRoXN�YH�DG|OHVDQODU�DUDVÕQGD���YH��]HULQGHNL�SXDQD�VDKLS�
RODQODU� $NGHQL]� GL\HWLQH� X\XPX� µ¶L\L¶¶�� ���� SXDQD� VDKLS�

RODQODU�µ¶RUWD¶¶�YH���YH�DOWÕ�SXDQD�VDKLS�RODQODU�LVH�µ¶G�ú�N¶¶�
RODUDN�EHOLUWLOPLúWLU������

>MZQTMZQV�ʈ[\I\QS[MT�,MɦMTMVLQZQTUM[Q�
$UDúWÕUPDGDQ� HOGH� HGLOHQ� YHULOHULQ� GH÷HUOHQGLULOPHVLQGH�
6366� ����� SDNHW� SURJUDPÕ� NXOODQÕOPÕúWÕU�� $UDúWÕUPDQÕQ�
|UQHNOHPL��oRFXNODUÕQ�GL\HW�NDOLWHOHUL�YH�\DúDP�WDU]Õ�GH÷LúLN�
OLNOHUL�DUDVÕQGDNL�LOLúNL�PLQLPXP�HWNL�E�\�NO�÷�QGH��S�������
YH�����J�YHQ�DUDOÕ÷ÕQGD�NDEXO�HGLOHUHN�YH�LOJLOL�SDUDPHWUHO�
HUOH� oLIW� \|QO�� ELU� KLSRWH]� NXUXODUDN�� *�32:(5� SURJUDPÕ�
DUDFÕOÕ÷Õ\OD�EHOLUOHQPLúWLU���6�UHNOL�GH÷LúNHQOHULQ�NDUúÕODúWÕUÕO�
PDVÕ� ED÷ÕPVÕ]� YH� QRUPDO� GD÷ÕOÕP� J|VWHULS� J|VWHUPHPHVLQH�
J|UH� 0DQQ�:KLWQH\� 8� YH� W�WHVWL� NXOODQÕODUDN� � \DSÕOPÕúWÕU���
.DWHJRULN� GH÷LúNHQOHU� DUDVÕQGDNL� LOLúNL� .L�.DUH� WHVWL\OH�
GH÷HUOHQGLULOPLúWLU�� øVWDWLVWLNVHO� DQODPOÕOÕN� G�]H\L� S� GH÷HUL�
S������RODUDN�EHOLUOHQPLúWLU�

BULGULAR
dDOÕúPD\D� NDWÕODQ� oRFXNODUÕQ����¶X� HUNHN�����¶L� LVH� � NÕ]�
ROXS��\Dú�RUWDODPDODUÕ�VÕUDVÕ\OD�����������YH�����������\ÕOGÕU�
�S�������� dRFXNODUÕQ� EHVOHQPH� DOÕúNDQOÕNODUÕ�� \DúDP� WDU]Õ�
GH÷LúLNOLNOHUL��X\NX�YH�HNUDQ�EDúÕQGD�JHoLULOHQ�V�UH���IL]LNVHO�
DNWLYLWH�YH�REH]LWH�GXUXPODUÕQÕQ�GH÷HUOHQGLUPHVL�7DEOR� ,
GH�
J|VWHULOPLúWLU��3DQGHPL�G|QHPLQGH�W�NHWLOHQ�DQD�|÷�Q�VD\ÕVÕ�
SDQGHPL� |QFHVLQH� J|UH� D]DOGÕ÷Õ� YH� DUD� |÷�Q� VD\ÕVÕQÕQ� LVH�
LVWDWLVWLNVHO� RODUDN� DUWWÕ÷Õ� EHOLUOHQPLúWLU�� 3DQGHPL� VÕUDVÕQGD�
NÕ]� YH� HUNHNOHULQ� J�QG�]� YH� JHFH� X\NX� V�UHOHUL� SDQGHPL�
|QFHVLQH�J|UH�DUWWÕ÷Õ��S���������W�P�oRFXNODUGD�HNUDQ�EDúÕQ�
GD� JHoLUGLNOHUL� V�UHQLQ� GH� ���������� VDDW�� DQODPOÕ� G�]H\GH�
\�NVHOGL÷L� VDSWDQPÕúWÕU� �S�������� )L]LNVHO� DNWLYLWH� \DSPD�
GXUXPXQXQ� SDQGHPL� |QFHVLQH� J|UH� HUNHNOHUGH� D]DOGÕ÷Õ�
�S������� NÕ]ODUGD� LVH� EHQ]HU� ROGX÷X� EXOXQPXúWXU�� 3DQGHPL�
VÕUDVÕQGD�oRFXNODUÕQ�Y�FXW�D÷ÕUOÕ÷ÕQÕQ�RUWDODPD����������NJ�
YH� EHGHQ� N�WOH� LQGHNVOHULQLQ� LVH� � RUWDODPD� ��������� NJ�P� 
DUWÕú�ROGX÷X��HUNHNOHULQ�\DNODúÕN�\DUÕVÕQÕQ���������YH�NÕ]ODUÕQ�
LVH������¶VLQLQ�KDILI�úLúPDQ�REH]�ROGX÷X�VDSWDQPÕúWÕU��



:DQJ� &�� +RUE\� 3:�� +D\GHQ� )*�� *DR� *)��$�
QRYHO� FRURQDYLUXV� RXWEUHDN� RI� JOREDO� KHDOWK�
FRQFHUQ��7KH�/DQFHW����������������

&XFLQRWWD� '�� 9DQHOOL� 0�� :+2� GHFODUHV�
&29,'���� D� SDQGHPLF�� $FWD� ELR�PHGLFD��
$WHQHL�3DUPHQVLV����������������

&RYLG����6DOJÕQ�<|QHWLPL�YH�dDOÕúPD�5HKEHUL��
7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� &RYLG���� %LOJLOHQGLUPH�
3ODWIRUPX��������KWWSV���FRYLG���VDJOLN�JRY�WU���

7�&�� 0LOOL� (÷LWLP� %DNDQOÕ÷Õ� &RYLG���� 5DSRU�
<D\ÕQ� YH� %LOJLOHQGLUPHOHU�� ������ �KWWS����
FRYLG���PHE�JRY�WU��

%URRNV�6.��:HEVWHU�5.��6PLWK�/(��:RRGODQG�
/�� :HVVHO\� 6�� *UHHQEHUJ� 1�� 5XELQ� *-�� 7KH�
SV\FKRORJLFDO� LPSDFW�RI�TXDUDQWLQH�DQG�KRZ�WR�
UHGXFH� LW�� UDSLG� UHYLHZ� RI� WKH� HYLGHQFH�� 7KH�
/DQFHW�����������������

6LGRU�$��5]\PVNL�3��'LHWDU\�&KRLFHV�DQG�+DELWV�
GXULQJ�&29,'����/RFNGRZQ��([SHULHQFH�IURP�
3RODQG��1XWULHQWV�������������

�'L�5HQ]R�/��*XDOWLHUL�3��3LYDUL�)��/DXUD�6ROGDWL�
/���$WWLQj�$���&LQHOOL�*��/HJJHUL�&���&DSDUHOOR�*��
%DUUHD� /�� 6FHUER� )�� (VSRVLWR� (�� /RUHQ]R� $��
(DWLQJ� KDELWV� DQG� OLIHVW\OH� FKDQJHV� GXULQJ�
&29,'����ORFNGRZQ��DQ�,WDOLDQ�VXUYH\��-RXUQDO�
RI�7UDQVODWLRQDO�0HGLFLQH��������������

/DQD�50��&RHOKR�)&��*RPHV�0)G&��&UX]�2*��
%DVWRV�/6��0DFLHO�9LOOHOD�'$��&RGHoR�&7��7KH�
QRYHO� FRURQDYLUXV� �6$56�&R9���� HPHUJHQF\�
DQG� WKH� UROH� RI� WLPHO\� DQG� HIIHFWLYH� QDWLRQDO�
KHDOWK� VXUYHLOODQFH��&DGHUQRV�GH� VDXGH�SXEOLFD�
����������H���������

0XVOX� 0�� g]oHOLN� (UV�� '�� <HQL� .RURQDYLU�V�
�6$56�&R9���&29,'�����3DQGHPLVL�6ÕUDVÕQGD�
%HVOHQPH� 7HGDYLVL� YH� gQHPL�� %HVOHQPH� YH�
'L\HW�'HUJLVL������������������

0XVFRJLXUL�*��%DUUHD�/��6DYDVWDQR�6��&RODR�$��
1XWULWLRQDO� UHFRPPHQGDWLRQV� IRU� &R9,'����
TXDUDQWLQH��(XURSHDQ�-RXUQDO�RI�&OLQLFDO�1XWUL�
WLRQ���������������±��

6LOYD� $/�� 7HOHV� -�� )UDJRVR� ,�� +HDOWK�UHODWHG�
TXDOLW\�RI�OLIH�RI�3RUWXJXHVH�FKLOGUHQ�DQG�DGROHV�
FHQWV�DFFRUGLQJ�WR�GLHW�TXDOLW\�DQG�IRRG�LQWDNH��
4XDOLW\�RI�/LIH�5HVHDUFK�����������

6HUUD�0DMHP� /�� 5LEDV� /�� 1JR� -�� 2UWHJD� 50��
*DUFLD�$�� 3HUH]�5RGULJR� &��$UDQFHWD� -�� )RRG��
\RXWK� DQG� WKH� 0HGLWHUUDQHDQ� GLHW� LQ� 6SDLQ��
'HYHORSPHQW�RI�.,'0('��0HGLWHUUDQHDQ�'LHW�
4XDOLW\� ,QGH[� LQ� FKLOGUHQ� DQG� DGROHVFHQWV��
3XEOLF�+HDOWK�1XWULWLRQ��������������
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.XUX�<DVDU�5��hVW�Q�$\WHNLQ�g��&29,'����YH�
%HVOHQPH�$UDVÕQGDNL�øOLúNL\H�*�QFHO�%LU�%DNÕú��
$NDGHPLN�*ÕGD���������������������

0HGUDQR� 0�� &DGHQDV�6DQFKH]� &�� 2VHV� 0��
$UHQD]D�/��$PDVHQH�0��/DED\HQ�,��&KDQJHV�LQ�
OLIHVW\OH� EHKDYLRXUV� GXULQJ� WKH�&29,'���FRQ�
ILQHPHQW� LQ� 6SDQLVK� FKLOGUHQ�� $� ORQJLWXGLQDO�
DQDO\VLVIURP�WKH�08*,�SURMHFW��3HGLDWULF�2EHVL�
W\����������H������

:RUOG� +HDOWK� 2UJDQL]DWLRQ� *URZWK� UHIHUHQFH�
GDWD�IRU������\HDUV��:+2��KWWSV���ZZZ�ZKR�LQ�
W�JURZWKUHI�ZKR����BEPLBIRUBDJH�HQ���

:RUOG� +HDOWK� 2UJDQL]DWLRQ� &RURQRYLUXV�
�&RYLG����� 'DVKERDUG�� :+2�� �KWWSV����
FRYLG���ZKR�LQW����

3LHWUREHOOL�$�� 3HFRUDUR� /�� )HUUX]]L�$��+HR�0��
)DLWK�0�� =ROOHU�7��$QWRQLD]]L� )�� 3LDFHQWLQL� *��
)HDUQEDFK� 61�� +H\PVILHOG� 6%�� (IIHFWV� RI�
��ځ',29&� ORFNGRZQ� RQ� OLIHVW\OH� EHKDYLRUV� LQ�
FKLOGUHQ�ZLWK� REHVLW\� OLYLQJ� LQ�9HURQD�� ,WDO\�� D�
ORQJLWXGLQDO�VWXG\��2EHVLW\�������������������

:LOGH� 7�� 2QOLQH� JDPLQJ� VXUJH�� VWHDP� EUHDNV�
FRQFXUUHQW� XVHU� UHFRUG� DPLG� VRFDLO� GLVWDQFLQJ�
PDQGDWHV������� KWWSV���ZZZ�JHH�
N Z L U H � F R P � � � � � � R Q O L Q H � J D P L Q J �
VXUJH�VWHDP�EUHDNV�FRQFXUUHQW�XVHU�UHFRUG�DPL
G�VRFLDO�GLVWDQFLQJ�PDQGDWHV�����

0DUVK� 6�� 0KXUFKX� &1�� 0DGGLVRQ� 5�� 7KH�
QRQ�DGYHUWLVLQJ� HIIHFWV� RI� VFUHHQ�EDVHG� VHGHQ�
WDU\� DFWLYLWLHV� RQ� DFXWH� HDWLQJ� EHKDYLRXUV� LQ�
FKLOGUHQ�� DGROHVFHQWV�� DQG� \RXQJ� DGXOWV�� $�
V\VWHPDWLF�UHYLHZ��$SSHWLWH����������������

0LWFKHOO�-��3DWH�5��%HHWV�0��1DGHU�3��7LPH�VSHQW�
LQ�VHGHQWDU\�EHKDYLRU�DQG�FKDQJHV�LQ�FKLOGKRRG�
%0,��$� ORQJLWXGLQDO� VWXG\� IURP� DJHV� �� WR� ���
\HDUV�� ,QWHUQDWLRQDO� -RXUQDO� RI� 2EHVLW\�
�������������±���

&R[�5��6NRXWHULV�+��5XWKHUIRUG�/��)XOOHU�7\V]�
NLHZLF]� 0�� +DUG\� //�� 7HOHYLVLRQ� YLHZLQJ��
WHOHYLVLRQ�FRQWHQW��IRRG�LQWDNH��SK\VLFDO�DFWLYLW\�
DQG�ERG\�PDVV�LQGH[��$�FURVVVHFWLRQDO�VWXG\�RI�
SUHVFKRRO� FKLOGUHQ� DJHG� ���� \HDUV�� +HDOWK�
3URPRWLRQ� -RXUQDO� RI� $XVWUDOLD�
�������������±���

6FKDDQ� &:�� &XUHDX� )9�� 6DOYR� '�� .RKO� +:��
6FKDDQ� %'�� 8QKHDOWK\� VQDFN� LQWDNH� PRGLILHV�
WKH�DVVRFLDWLRQ�EHWZHHQ�VFUHHQ�EDVHG�VHGHQWDU\�
WLPH� DQG� PHWDEROLF� V\QGURPH� LQ� %UD]LOLDQ�
DGROHVFHQWV��,QWHUQDWLRQDO�-RXUQDO�RI�%HKDYLRUDO�
1XWULWLRQ�DQG�3K\VLFDO�$FWLYLW\�������������
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*XR�<��/LDR�0��&DL�:��<X�;��/L�6��.H�;��7DQ�6��
/XR�=��&XL�<��:DQJ�4��*DR�;��/LX�-��/LX�<��=KX�
6��=HQJ�)��3K\VLFDO�DFWLYLW\��VFUHHQ�H[SRVXUH�DQG�
VOHHS� DPRQJ� VWXGHQWV� GXULQJ� WKH� SDQGHPLF� RI�
&29,'�����6FLHQWLIF�5HSRUWV���������������

5DQMEDU� .�� +RVVHLQSRXU� +�� 6KDKULDULUDG� 5��
*KDHP�+��-DIDUL�.��5DKLPL�7��$OLUH]D�0LUDKPD�
GL]DGHK�$��+RVVHLQSRXU�3��6WXGHQWV¶�DWWLWXGH�DQG�
VOHHS� SDWWHUQ� GXULQJ� VFKRRO� FORVXUH� IROORZLQJ�
&29,'���� SDQGHPLF� TXDUDQWLQH�� D� ZHE�EDVHG�
VXUYH\� LQ� VRXWK� RI� ,UDQ�� (QYLURQPHQWDO�+HDOWK�
DQG�3UHYHQWLYH�0HGLFLQH�����������������

5XQGOH�$*��3DUN�<��+HUEVWPDQ�-%��.LQVH\�(:��
:DQJ�<&��&29,'���±5HODWHG�6FKRRO�&ORVLQJV�
DQG� 5LVN� RI� :HLJKW� *DLQ� $PRQJ� &KLOGUHQ��
2EHVLW\�������������������

-RRE� %�� :LZDQLWNLW� 9�� ��ځ',29&�� 6FKRRO�
&ORVLQJV��DQG�:HLJKW�*DLQ��2EHVLW\�������������
�����

7�UNL\H¶GH� RNXO� oD÷Õ� oRFXNODUÕQGD� ������ \Dú�
JUXEX�� E�\�PHQLQ� L]OHQPHVL� �72d%ø�� SURMHVL�
DUDúWÕUPD� UDSRUX�� 7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� 7HPHO�
6D÷OÕN� +L]PHWOHUL� *HQHO� 0�G�UO�÷�� ������
$QNDUD��6D÷OÕN�%DNDQOÕ÷Õ�<D\ÕQODUÕ�

+DFHWWHSH�hQLYHUVLWHVL�6D÷OÕN�%LOLPOHUL�)DN�OWH�
VL� %HVOHQPH� YH� 'L\HWHWLN� %|O�P��� 7�UNL\H�
%HVOHQPH�YH�6D÷OÕN�$UDúWÕUPDVÕ������%HVOHQPH�
'XUXPX�YH�$OÕúNDQOÕNODUÕQÕQ�'H÷HUOHQGLULOPHVL�
6RQXo� 5DSRUX��$QNDUD�� 7�&�� 6D÷OÕN� %DNDQOÕ÷Õ�
6D÷OÕN�$UDúWÕUPDODUÕ�*HQHO�0�G�UO�÷��������

+LODO�g��$\VH�7��7XUNH\�FKLOGKRRG� �DJHV��±�� ��
REHVLW\� VXUYHLOODQFH� LQLWLDWLYH� �&26,�785���
$QNDUD�� ������ KWWS���EHVOHQPH�JRY�WU�FRQWHQW��
ILOHV�\D\LQODU�GLVB\D\LQODU�FRVLBLQJ�SGI�

g]FHEH�+��%RVÕ�7%��<DUGÕP�1��%D÷FÕ�%RVL�$7��
7�UNL\H�oRFXNOXN�oD÷Õ��LONRNXO����VÕQÕI�|÷UHQFLO�
HUGH�� úLúPDQOÕN� DUDúWÕUPDVÕ� &26,�785� ������
6D÷OÕN� %DNDQOÕ÷Õ�� +DON� 6D÷OÕ÷Õ� *HQHO�
0�G�UO�÷��� 0LOOL� (÷LWLP� %DNDQOÕ÷Õ�� '�Q\D�
6D÷OÕN� gUJ�W��$YUXSD� %|OJH� 2ILVL��<D\ÕQ� 1R��
������$QNDUD�������

+HDGH\�''��5XHO�07�� ,Q�� 6ZLQQHQ� -��0FGHU�
PRWW� -�� HGV�� 7KH� &29,'���� QXWULWLRQ� FULVLV��
:KDW�WR�H[SHFW�DQG�KRZ�WR�SURWHFW��:DVKLQJWRQ��
86$��,)35,�������������

5XL]�5RVR�0%��3DGLOKD�3G&��0DQWLOOD�(VFDODQ�
WH� '&�� 8OORD� 1�� %UXQ� 3��$FHYHGR�&RUUHD� '��
3HUHV�:$)��0DUWRUHOO�0��$LUHV�07� �� &DUGRVR�
/G2�� &DUUDVFR�0DUtQ� )�� 3DWHUQLQD�6LHUUD� .��
5RGULJXH]�0H]D� -(��0RQWHUR�30��%HUQDEq�*��
3DXOHWWR� $�� 7DFL� ;� �� 9LVLROL� )�� 'iYDORV� $��
&RYLG����&RQILQHPHQW�DQG�&KDQJHV�RI�$GROHV�
FHQW¶V� 'LHWDU\� 7UHQGV� LQ� ,WDO\�� 6SDLQ�� &KLOH��
&RORPELD�DQG�%UD]LO��1XWULHQWV�������������

3KLOLSSH� .�� &KDEDQHW� &�� ,VVDQFKRX� 6��
0RQQHU\�3DWULV� 6�� &KLOG� HDWLQJ� EHKDYLRUV��
SDUHQWDO� IHHGLQJ� SUDFWLFHV� DQG� IRRG� VKRSSLQJ�
PRWLYDWLRQV�GXULQJ�WKH�&29,'����ORFNGRZQ�LQ�
)UDQFH�� �+RZ�� GLG� WKH\� FKDQJH"� $SSHWLWH�
����������������

$QJHOLGL�$0��.RNNLQRV�$��.DWHFKDNL�(��5RV�(��
0DQW]RURV�&6��0HGLWHUUDQHDQ�'LHW� DV� D�1XWUL�
WLRQDO� $SSURDFK� IRU� &29,'����� 0HWDEROLVP�
&OLQLFDO�DQG�([SHULPHQWDO�����������������

.RQWRJLDQQL�0'��9LGUD�1��)DUPDNL�$(��.RLQD�
NL� 6�� %HORJLDQQL� .�� 6RIURQD� 6�� 0DJNDQDUL� )��
<DQQDNRXOLD�0��$GKHUHQFH�UDWHV�WR�WKH�0HGLWHU�
UDQHDQ�'LHW�DUH�ORZ�LQ�D�UHSUHVHQWDWLYH�VDPSOH�RI�
*UHHN�&KLOGUHQ�DQG�$GROHVFHQWV��7KH�-RXUQDO�RI�
1XWULWLRQ�����������������

/D]DURX� &�� 3DQDJLRWDNRV� '%�� 0DWDODV� $/��
3K\VLFDO� DFWLYLW\�PHGLDWHV� WKH� SURWHFWLYH� HIIHFW�
RI� WKH�0HGLWHUUDQHDQ�GLHW�RQ�FKLOGUHQ¶V�REHVLW\�
VWDWXV�� 7KH� &<.,'6� VWXG\�� 1XWULWLRQ�
�������������

.DEDUDQ�6��*H]HU�&��.X]H\�.ÕEUÕV�7�UN�&XP�
KXUL\HWL¶QGHNL� oRFXN�YH� DGROHVDQODUGD�$NGHQL]�
GL\HWLQH� X\XP� LOH� REH]LWHQLQ� EHOLUOHQPHVL��
7�UNL\H� dRFXN� +DVWDOÕNODUÕ� 'HUJLVL�
����������������

9HQWXUD� 36��2UWLJR]D�$)��&DVWLOOR�<��%RVFK�=��
&DVDOV�6���*LUEDX�&��6LXUDQD�-0��$UFH�$��7RUUHV��
0�� +HUUHUR� )-�� &KLOGUHQ¶V� +HDOWK� +DELWV� DQG�
&29,'���� /RFNGRZQ� LQ� &DWDORQLD�� ,PSOLFD�
WLRQV� IRU� 2EHVLW\� DQG� 1RQ�&RPPXQLFDEOH�
'LVHDVHV��1XWULHQWV��������������

0DVWRUFL�)��%DVWLDQL�/��7ULYHOOLQL�*��'RYHUL�&��
&DVX�$��3R]]L�0��0DULQDUR�,��9DVVDOOH�&��3LQJL�
WRUH� $�� :HOO�%HLQJ� 3HUFHSWLRQ� 'XULQJ�
&29,'���� 3DQGHPLF� LQ� +HDOWK\�$GROHVFHQWV��
(YLGHQFH�)URP�WKH�$YDWDU�6WXG\���,QW�-�(QYLURQ�
5HV�3XEOLF�+HDOWK���������������
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ÖZ
Amaç: 
%X�oDOÕúPDQÕQ�DPDFÕ�SDQGHPL�G|QHPLQGH�oRFXNODUÕQÕ�KDVWDQH\H�JHWLUHQ�HEHYH\QOHULQ�KDVWDQH\H�
EDúYXUPDN�LOH�LOJLOL�WHGLUJLQOLN�\DúDPD�VÕNOÕ÷ÕQÕ�YH�EXQD�HWNL�HGHQ�HWPHQOHUL�EHOLUOHPHNWLU��

Yöntem: 
dDOÕúPD� WDQÕPOD\ÕFÕ�NHVLWVHO� WLSWH� SODQODQGÕ� YH� JHQHO� oRFXN� SROLNOLQL÷LQH� EDúYXUDQ� ����
HEHYH\QH�DQNHW�X\JXODQGÕ��$QNHW��KDVWD�ELOJLOHULQL��KDVWDQH\H�EDúYXUX�|]HOOLNOHULQL��KDVWDQH\H�
EDúYXUPD�NRQXVXQGD�DLOHOHULQ�WHGLUJLQOLN�\DúDPD�GXUXPODUÕQÕ�|÷UHQPH\H�\|QHOLN����VRUXGDQ�
ROXúPDNWD�LGL��9HULOHU�6366��������6WDWLVWLFDO�3DFNDJH�RI�6RFLDO�6FLHQFH��LVWDWLVWLN�SURJUDPÕ�LOH�
LQFHOHQGL��

Bulgular: 
dDOÕúPD\D� NDWÕODQ� ���� HEHYH\QGHQ� ��¶L� �������� KDVWDQH\H� JHOLUNHQ� WHGLUJLQOLN� \DúDGÕ÷ÕQÕ�
EHOLUWWL��7HGLUJLQOLN�KLVVHGHQ�HEHYH\QOHULQ�HQ�VÕN�EHOLUWWL÷L� WHGLUJLQOLN�VHEHEL�³KDVWDQHGH�GL÷HU�
KDVWDODUOD� D\QÕ� RUWDPÕ� SD\ODúPDN´� LGL� �Q ������������ (EHYH\QOHULQ� ���¶L� �������� SDQGHPL�
QHGHQL� LOH� KDVWDQH\H� JLWPH� DOÕúNDQOÕ÷ÕQGD� GH÷LúLNOLN� ROGX÷XQX� EHOLUWWL�� 3DQGHPL� QHGHQL� LOH�
KDVWDQH\H�JLWPH�DOÕúNDQOÕ÷ÕQGD�GH÷LúLNOLN�RUDQÕ��KDVWDQH\H�JHOPHNWH�WHGLUJLQOLN�GX\DQ�HEHYH\Q�
OHUGH�GDKD�\�NVHNWL��S��������+DVWDQH\H�JHOLUNHQ�WHGLUJLQOLN�KLVVHGHQ�HEHYH\QOHUGH�oRFX÷XQX�
KDVWDQH\H�JHWLUPH\L�JHFLNWLUPH�ULVNL�YH�oRFX÷XQXQ�L]OHP�\D�GD�UXWLQ�NRQWURO�Q��DNVDWPD�ULVNL��
WHGLUJLQOL÷L�ROPD\DQODUD�J|UH�\DNODúÕN�����NDW�\�NVHNWL��

Sonuçlar: 
(EHYH\QOHULQ� E�\�N� NÕVPÕ� KDVWDQH\H� EDúYXUPD� NRQXVXQGD� WHGLUJLQOLN� KLVVHWPHNWHGLU� YH� EX�
GXUXP�oRFXNODUÕQ�UXWLQ�L]OHPOHULQLQ�DNVDPDVÕ�YH�KDVWD�oRFXNODUÕQ�VD÷OÕN�KL]PHWOHULQH�HULúLPLQLQ�
JHFLNPHVL� ULVNOHULQL� EHUDEHULQGH�JHWLUPHNWHGLU��7HGLUJLQOL÷L� \�NVHN� DLOHOHUL� VDSWDPDN�� oRFXN�
ODUÕQÕQ�WDNLELQL�\DSPDN���\�]�\�]H�J|U�úPH�JHUHNWLUHQ�GXUXPODUÕ�VDSWD\ÕS�JHFLNPHOHUL�|QOH\H�
ELOPHN�LoLQ�WHOH�VD÷OÕN�ELULPOHUL�NXUXOPDVÕ�YH�\D\JÕQODúWÕUÕOPDVÕ�SODQODQDELOLU�
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ABSTRACT
Objective: 
7KLV�VWXG\�DLPV�WR�GHWHUPLQH� WKH�IUHTXHQF\�RI�SDUHQWV�ZKR�
EULQJ�WKHLU�FKLOGUHQ�WR�WKH�KRVSLWDO�GXULQJ�WKH�SDQGHPLF�HUD�WR�
H[SHULHQFH� DQ[LHW\� DERXW� DSSO\LQJ� WR� WKH� KRVSLWDO� DQG� WKH�
IDFWRUV�DIIHFWLQJ�LW��

Method: 
7KH�VWXG\�ZDV�SODQQHG�DV�D�GHVFULSWLYH�FURVV�VHFWLRQDO�W\SH��
DQG�D�TXHVWLRQQDLUH�ZDV�GHOLYHUHG�WR�����SDUHQWV�ZKR�DSSOLHG�
WR� WKH�JHQHUDO�SHGLDWULF�RXWSDWLHQW� FOLQLF��7KH�TXHVWLRQQDLUH�
FRQVLVWHG�RI����TXHVWLRQV�DERXW�SDWLHQW�LQIRUPDWLRQ��FKDUDF�
WHULVWLFV�RI�DSSO\LQJ�WR�WKH�KRVSLWDO��DQG�SDUHQWV
�DQ[LHW\�DERXW�
FRPLQJ�WR�WKH�KRVSLWDO��'DWD�ZHUH�DQDO\]HG�ZLWK�6366�������
VWDWLVWLFDO�SURJUDP��

Results:
1LQHW\�ILYH�RI�����SDUHQWV� ��������ZKR�SDUWLFLSDWHG� LQ� WKH�
VWXG\� VWDWHG� WKDW� WKH\�H[SHULHQFHG�DQ[LHW\�ZKHQ�FRPLQJ� WR�
WKH�KRVSLWDO��7KH�SDUHQWV
�PRVW� FRPPRQ� UHDVRQ� IRU� DQ[LHW\�
ZDV��VKDULQJ�WKH�VDPH�HQYLURQPHQW�ZLWK�RWKHU�SDWLHQWV�DW�WKH�
KRVSLWDO�� �Q ���� �������� 2QH� KXQGUHG� ILIW\�HLJKW� RI� WKH�
SDUHQWV���������VWDWHG�WKDW�WKHUH�ZDV�D�FKDQJH�LQ�WKHLU�KDELW�
RI�JRLQJ�WR�WKH�KRVSLWDO�GXH�WR�WKH�SDQGHPLF��7KH�UDWH�RI�WKLV�
FKDQJH�ZDV� KLJKHU� LQ� WKH� SDUHQWV�ZKR�ZHUH� DQ[LRXV� DERXW�
FRPLQJ� WR� WKH� KRVSLWDO� �S�������� 3DUHQWV� FRQFHUQHG� DERXW�
DSSO\LQJ�WR�WKH�KRVSLWDO�ZHUH�DSSUR[LPDWHO\�����WLPHV�PRUH�
OLNHO\�WR�GHOD\�EULQJLQJ�WKHLU�FKLOG�WR�WKH�KRVSLWDO�DQG�GLVUXSW�
WKHLU�FKLOG
V�IROORZ�XS�RU�URXWLQH�FRQWURO��

Conclusions: 
0RVW�SDUHQWV� DUH� FRQFHUQHG� DERXW� DSSO\LQJ� WR� WKH�KRVSLWDO��
DQG� WKLV� EULQJV� WKH� ULVNV� RI� GLVUXSWHG� FKLOG� IROORZ�XSV� DQG�
GHOD\HG�DFFHVV�RI�VLFN�FKLOGUHQ�WR�KHDOWK�VHUYLFHV��6FKHGXOLQJ�
VLFN�YLVLWV�DQG�ZHOO�FKLOG�YLVLWV�GXULQJ�GLIIHUHQW�WLPHV�RI�WKH�
GD\� RU� DW� GLIIHUHQW� GHVLJQDWHG� SODFHV�� RU� HVWDEOLVKLQJ� DQG�
H[SDQGLQJ� WHOHKHDOWK� VHUYLFHV� WR� LGHQWLI\� WKRVH� ZKR� QHHG�
LQ�SHUVRQ�FRQWDFW�ZLWK�WKH�KHDOWK�IDFLOLW\�PD\�KHOS�WR�PLWLJDWH�
VXFK�GHOD\V���

Key Words: 
$PEXODWRU\�FDUH��$Q[LHW\��&RYLG����SDQGHPLF��3DUHQWV
 
/ʈ:ʈ̪
&29,'���� SDQGHPLVL� LOH� oRFXN� VD÷OÕ÷Õ� SROLNOLQLNOHULQH�
\DSÕODQ�EDúYXUX�VD\ÕODUÕQGD�|QHPOL�ELU�G�ú�ú�PH\GDQD�JHOGL�
�������$OÕQDQ� L]RODV\RQ� |QOHPOHUL� VRQXFXQGD� KDYD� \ROX� YH�
IHNDO�RUDO�\RO�LOH�EXODúDQ�KDVWDOÕNODUÕQ��VR÷XN�DOJÕQOÕ÷Õ��JDVWUR�
HQWHULW��EURQúLROLW��DNXW�RWLWLWV�PHGLD�YE���D]DOPDVÕ�EX�G�ú�úWH�
ROGXNoD� |QHPOL� ELU� HWNL\H� VDKLSWLU� ���� ������$LOHOHULQ� oRFXN�
ODUÕQÕ� KDVWDQH\H� JHWLUPHNWHQ� NDoÕQPDVÕ� GD� KDVWDQH� EDúYXUX�
ODUÕQGDNL�D]DOPD\D�NDWNÕGD�EXOXQDQ�ELU�HWNHQGLU������������
/LWHUDW�U��HEHYH\QOHULQ�SDQGHPL�VÕUDVÕQGD�\�NVHN�VWUHV��ND\JÕ�
YH�PDOL�\�N�\DúDGÕNODUÕQÕ�J|VWHUPHNWHGLU���������(EHYH\QOH�
ULQ� &29,'���¶GDQ� NRUXQPDN� LoLQ� \DSWÕ÷Õ� IL]LNVHO� WHPDVÕ�
D]DOWPDN� YH� HO� \ÕNDPD� VÕNOÕ÷ÕQÕ� DUWÕUPDN� JLEL� GDYUDQÕú�
GH÷LúLNOLNOHULQLQ� DUDVÕQGD� VD÷OÕN� NXUXOXúODUÕQD� \DSÕODQ�

]L\DUHWOHUL�D]DOWPDN�GD�YDUGÕU������(EHYH\QOHULQ�&29,'���
D�
\DNDODQPD�NRUNXVX�oRFXN�DFLO�VHUYLVOHULQH�JHFLNPLú�EDúYXUX�
ODUD�� WDQÕ�WHGDYLGH� JHFLNPHOHUH�� VD÷OÕNOÕ� oRFXN� L]OHPOHULQGH�
DNVDNOÕNODUD�� DúÕODUGD� YH� WDUDPDODUGD� JHFLNPHOHUH� QHGHQ�
RODELOLU�������������<�]�\�]H�VD÷OÕN�KL]PHWL�DOPDQÕQ�PÕ��\RNVD�
VD÷OÕN� KL]PHWLQH� EDúYXUPD\DUDN� HUWHOHPHQLQ� PL� DLOHOHU�
WDUDIÕQGDQ� GDKD� HQGLúH� YHULFL� EXOXQGX÷XQX� GH÷HUOHQGLUHQ�
oDOÕúPDODU� \DSÕOPÕúWÕU�� %DNÕP� YHUHQOHULQ� \�]� \�]H� VD÷OÕN�
KL]PHWL� DOPD\Õ�� VD÷OÕN� KL]PHWLQLQ� HUWHOHQPHVLQGHQ� GDKD�
ND\JÕ�YHULFL�EXOGX÷X�J|VWHULOPLúWLU����������%DNÕP�YHUHQOHULQ�
SDQGHPL� ND\QDNOÕ� HQGLúHOHULQL� YH� VHEHSOHULQL� DQODPDN��
oRFXNODUÕQ� LKWL\DFÕ� RODQ� VD÷OÕN� KL]PHWOHULQGHQ� JHFLNPHGHQ��
]DPDQÕQGD� YH� V�UHNOL� ELU� úHNLOGH� \DUDUODQDELOPHVL� LoLQ� \RO�
J|VWHULFL�RODELOLU��

(EHYH\QOHULQ� HQGLúHOHUL� QHGHQL� LOH� KDVWDQH\H� JLWPHNWHQ�
NDoÕQPDVÕ�VRQXFXQGD�ROXúDELOHFHN�oRFXN�VD÷OÕ÷Õ�VRUXQODUÕQÕ�
HQJHOOHPHN�� oRFXNODUÕQ� LKWL\DFÕ� RODQ� VD÷OÕN� KL]PHWOHULQGHQ�
JHFLNPHGHQ�� ]DPDQÕQGD� YH� V�UHNOL� ELU� úHNLOGH� \DUDUOD�
QDELOPHVLQL� VD÷ODPDN� VRQ�GHUHFH�|QHPOLGLU��%X�QHGHQOH�EX�
oDOÕúPDQÕQ�DPDFÕ��SDQGHPL�G|QHPLQGH�oRFXNODUÕQÕ�KDVWDQH\H�
JHWLUHQ�HULúNLQOHULQ�KDVWDQH\H�EDúYXUPD� LOH� LOJLOL� WHGLUJLQOLN�
\DúDPD�VÕNOÕ÷ÕQÕ�YH�EXQD�HWNL�HGHQ�HWPHQOHUL�EHOLUOHPHNWLU�

GEREÇ ve YÖNTEM
)ZI̫\ÜZUIVÜV�<I[IZÜUÜ�
dDOÕúPD�� WDQÕPOD\ÕFÕ�NHVLWVHO� WLSWH� SODQODQGÕ� YH� +D]LUDQ�
�����ùXEDW������WDULKOHUL�DUDVÕQGD�\DSÕOGÕ��dDOÕúPD�LoLQ�7�&��
6D÷OÕN�%DNDQOÕ÷Õ¶QGDQ�&29,'���� oDOÕúPD� L]QL� YH�$NGHQL]�
hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� .OLQLN�$UDúWÕUPDODU� (WLN� .XUX�
OX¶QGDQ� HWLN� L]LQ� DOÕQGÕ� ������������ .$(.������� dDOÕúPD��
$UDúWÕUPD� YH� <D\ÕQ� (WL÷LQH�� +HOVLQNL� 'HNODUDV\RQX�
øONHOHUL¶QH� X\XODUDN� JHUoHNOHúWLULOGL�� oDOÕúPDQÕQ� \DSÕODFD÷Õ�
LOJLOL� NXUXPODUGDQ� L]LQ� DOÕQGÕ� YH� NDWÕOÕPFÕODUD� oDOÕúPDQÕQ�
DPDFÕ�YH�NDSVDPÕ�DoÕNODQDUDN�RQDP�DOÕQGÕ�

Evren ve Örneklem 
(YUHQ� ER\XWXQX� EHOLUOHPHN� LoLQ� SDQGHPLQLQ� LON� �o� D\ÕQGD�
$NGHQL]� hQLYHUVLWHVL� +DVWDQHVL� *HQHO� dRFXN� 3ROLNOLQL÷LQH�
EDúYXUDQ�KDVWD�VD\ÕVÕ�YH�|QFHNL�\ÕOÕQ�D\QÕ�D\ODUÕQGD�EDúYXUDQ�
KDVWD�VD\ÕVÕ�LQFHOHQGL��$NGHQL]�hQLYHUVLWHVL�+DVWDQHVL�*HQHO�
dRFXN�3ROLNOLQL÷LQH������\ÕOÕQÕQ�0DUW�1LVDQ�0D\ÕV�D\ODUÕQ�
GD�������KDVWDQÕQ�������\ÕOÕQÕQ�0DUW�1LVDQ�0D\ÕV�D\ODUÕQGD�
LVH�������KDVWDQÕQ�EDúYXUX�\DSWÕ÷Õ�YH�EDúYXUX�VD\ÕVÕQGD�����
D]DOPD�ROGX÷X�VDSWDQGÕ��$QFDN�D\ODU�JHoWLNoH�EDúYXUXODUGDNL�
D]DOPD�HWNLVL�N�o�OPH\H�EDúODGÕ��%X�J|]OHPH�GH�GD\DQDUDN��
YHUL� WRSODQPDVÕ� SODQODQDQ� G|QHP� LoLQ� EHNOHQHQ� EDúYXUX�
VD\ÕVÕ�����D]DOPD��]HULQGHQ�KHVDSODQGÕ��+D]LUDQ������ùX�
EDW� ����� WDULKOHUL� DUDVÕQGD�$NGHQL]� hQLYHUVLWHVL� +DVWDQHVL�
*HQHO� dRFXN� 3ROLNOLQL÷LQH� EDúYXUDQ� KDVWD� VD\ÕVÕ� �������
VDSWDQGÕ�� ���� D]DOPD� |QJ|U�V�� LOH� EHNOHQHQ� KDVWD� VD\ÕVÕ�
\DNODúÕN� ������ NDEXO� HGLOGL�� (OHNWURQLN� KHVDSODPD� DUDFÕ�
NXOODQÕODUDN��������NLúL�HYUHQ�E�\�NO�÷�������J�YHQ�DUDOÕ÷Õ��
����SRSXODV\RQ�GD÷ÕOÕPÕ�YH����KDWD�SD\Õ�LOH�|UQHNOHP�VD\ÕVÕ�
���� RODUDN� KHVDSODQGÕ� �KWWSV���ZZZ�FDOFXODWRU�QHW�VDP�
SOH�VL]H�FDOFXODWRU�KWPO�� YH� HQ� D]� ���� JHoHUOL� DQNHW� HOGH�
HGLOPHVL�KHGHIOHQGL������

<):<1̪5)
)DUNOÕ� �ONHOHUGH� \DSÕODQ� oDOÕúPDODUGD� SDQGHPL� G|QHPLQGH�
oRFXN� SROLNOLQLNOHULQH� EDúYXUXODUÕQGD� ������� RUDQÕQGD�
D]DOPD�VDSWDQPÕúWÕU� �������dDOÕúPDPÕ]GD� OLWHUDW�UOH�X\XPOX�
RODUDN� SDQGHPL� G|QHPLQGH� JHQHO� oRFXN� SROLNOLQLN� JLULú�
VD\ÕVÕQGD�������D]DOPD�ROGX÷X�VDSWDQGÕ��
+LQGLVWDQ¶GD�HULúNLQOHUGH�\DSÕODQ�ELU�oDOÕúPDGD�NDWÕOÕPFÕODUÕQ�
���¶�� DLOH� ELUH\OHULQGHQ� ELUL� HYGHQ� GÕúDUÕ� oÕNWÕ÷ÕQGD�
ND\JÕODQGÕ÷ÕQÕ�YH������¶L�SDQGHPL�QHGHQL�LOH�VD÷OÕN�NXUXP�
ODUÕQD�JLWPHNWHQ�NDoÕQGÕ÷ÕQÕ�\D�GD�JLWPH�VÕNOÕ÷ÕQÕ�D]DOWWÕ÷ÕQÕ�
EHOLUWPLúWLU������dDOÕúPDPÕ]GD�KDVWDQH\H�JLWPH�DOÕúNDQOÕ÷ÕQ�
GD� GH÷LúLNOLN� \DSPD�RUDQÕ�� OLWHUDW�UOH� EHQ]HU� RODUDN��������
VDSWDQGÕ��(EHYH\QOHULQ�KDVWDQH\H�JHOLUNHQ�WHGLUJLQOLN�\DúDPD�
RUDQÕ������¶\GL��gUQHNOHPLQ�KDVWDQH\H�JHOHQ�HEHYH\QOHUGHQ�
ROXúPDVÕ� QHGHQL\OH� ND\JÕVÕ� GDKD� \�NVHN� ROXS� KDVWDQH\H�
JHOPH\HQOHU� |UQHNOHP� GÕúÕQGD� NDOGÕ÷Õ� LoLQ�� VDSWDGÕ÷ÕPÕ]�
WHGLUJLQOLN�RUDQODUÕ�WRSOXP�JHQHOLQGHQ�YH�GL÷HU�oDOÕúPDODUGDQ�
GDKD�G�ú�N�RODELOLU�
$PHULNDQ�3VLNRORML�'HUQH÷L¶QLQ�SDQGHPL�G|QHPLQGH�\DSWÕ÷Õ�
ELU�DQNHWWH�HEHYH\QOHULQ����¶VÕ�VWUHV�VHYL\HVLQL�\�NVHN�����
�]HULQGHQ����RODUDN�EHOLUWPLúWLU�������dDOÕúPD�JUXEXPX]GDNL�
HEHYH\QOHU�GH�EHQ]HU�úHNLOGH�WHGLUJLQOLN�VHYL\HOHULQL�³ID]OD´�
\D�GD�³oRN�ID]OD´�����]HULQGHQ������RODUDN�QLWHOHQGLUGL�
<DSÕODQ� DUDúWÕUPDODUGD� SDQGHPL� G|QHPLQGH� HEHYH\QOHULQ�
J�QO�N�KD\DWWD�VWUHV�\DúDPD�QHGHQOHUL��RNXOODUÕQ�NDSDQPDVÕ��
oHYULPLoL�H÷LWLPH�X\XPXQ�]RUOX÷X��oRFXN�EDNÕPÕQD�\|QHOLN�
VRV\DO�GHVWH÷LQ�D]DOPDVÕ��PDGGL�ND\JÕODUÕQ�DUWPDVÕ��Lú�ND\EÕ�
\D� GD� JHOLU� D]DOPDVÕ� QHGHQOL��� VD÷OÕN� KL]PHWOHULQH� HULúLPLQ�
]RUODúPDVÕ��HQIHNVL\RQ�NDSPD�HQGLúHOHUL��JÕGD�YH�EDUÕQPD\D�
HULúLP� HQGLúHOHUL� úHNOLQGH� WDQÕPODQPÕúWÕU� ����� ���� �����
dDOÕúPDPÕ]GD� HEHYH\QOHULQ� KDVWDQH\H� EDúYXUX� LOH� LOJLOL�
WHGLUJLQOLN� QHGHQOHULQL� VRUJXODGÕ÷ÕPÕ]GD� HQ� VÕN� VHEHELQ�
³KDVWDODUOD�D\QÕ�RUWDPÕ�SD\ODúPDN´�ROGX÷XQX�VDSWDGÕN��(EH�
YH\QOHULQ� EX� QHGHQOH� oRFXNODUÕQÕ� KDVWDQH\H� JHWLUPHNWHQ�
NDoÕQPDVÕQÕQ�ROXPVX]�VRQXoODUÕQÕ�HQJHOOH\HELOPHN�LoLQ�KDVWD�
oRFXNODUOD�VD÷OÕNOÕ�oRFXNODUÕQ�D\UÕ�RUWDPODUGD�YH�J�Q�Q�D\UÕ�
VDDWOHULQGH�NDEXO�HGLOPHVL�SODQODQDELOLU������

dDOÕúPDPÕ]GD�KDVWDQH\H�EDúYXUPD�LOH�LOJLOL�WHGLUJLQOL÷L�RODQ�
HEHYH\QOHULQ��oRFXNODUÕQÕ�KDVWDQH\H�JHWLUPH\L�JHFLNWLUPH�YH�
UXWLQ�WDNLSOHULQL�DNVDWPD�ULVNL�����NDW�GDKD�\�NVHN�LGL��<D\ÕQ�
ODQDQ�YDND�UDSRUODUÕQGD��HEHYH\QOHULQ�KDVWDQHOHUGHQ�NDoÕQPD�
H÷LOLPLQLQ� QHGHQ� ROGX÷X� JHFLNPH� VRQXFXQGD� N|W�OHúHQ�
SHGLDWULN�KDVWDODU�ELOGLULOPLúWLU���������������������(EHYH\QOH�
ULQ� WHGLUJLQOL÷L� QHGHQL� LOH� oRFXNODUÕQ� LKWL\DFÕ� RODQ� VD÷OÕN�
EDNÕPÕQD�XODúWÕUÕOPDPDVÕ� oRFX÷XQ�GXUXPXQGD�N|W�OHúPH\H�
QHGHQ� RODELOLU�� dRFXNODUÕQ� UXWLQ� WDNLSOHULQLQ� GHYDPOÕOÕ÷ÕQÕQ�
VD÷ODQDELOPHVL� YH� KDVWDOÕN� GXUXPODUÕQGD� WUL\DMÕ� LoLQ� WHOH�WÕS�
X\JXODPDODUÕ� NXOODQÕODELOLU�� 7HOH�WÕS� X\JXODPDODUÕ� VD÷OÕN�
KL]PHWLQH�XODúÕPÕQ�NROD\ODúPDVÕQÕ�� WDQÕ�YH� WHGDYL�V�UHoOHUL�
QLQ� KÕ]ODQGÕUÕOPDVÕQÕ�� VD÷OÕN� KL]PHWOHULQLQ� X]DN� PHVDIHOHUH�
XODúWÕUÕOPDVÕQÕ��KDVWD�ELOJLOHULQH�NROD\�XODúÕOPDVÕQÕ��WHGDYL�YH�
WDNLS�PDOL\HWOHULQLQ�D]DOPDVÕQÕ�VD÷ODU�����������7HOH�WÕS�X\JX�
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����� �,45� �������� \ÕOGÕ�� .ÕUN� GRNX]� oRFX÷XQ� �������� NURQLN�
KDVWDOÕ÷Õ�YDUGÕ��(EHYH\QLQ�KDVWDQH\H�JHOLUNHQ�WHGLUJLQ�ROPDVÕQÕQ�
oRFX÷XQXQ�\DúÕ�\D�GD�oRFX÷XQXQ�NURQLN�KDVWDOÕ÷Õ�ROXS�ROPDPDVÕ�
LOH�LOLúNLOL�ROPDGÕ÷Õ�VDSWDQGÕ��7DEOR�,��

7DEOR ώ��7HGLUJLQOL÷L�RODQ�YH�ROPD\DQ�HEHYH\QOHULQ�|]HOOLNOHULQLQ�
����������������NDUúÕODúWÕUÕOPDVÕ�

7HGLUJLQOLN�KLVVHGHQ�HEHYH\QOHULQ�HQ�VÕN�EHOLUWWL÷L�WHGLUJLQOLN�
VHEHEL�³KDVWDQHGH�GL÷HU�KDVWDODUOD�D\QÕ�RUWDPÕ�SD\ODúPDN´�LGL�
�Q ������������$UGÕQGDQ� JHOHQ� HQ� VÕN� WHGLUJLQOLN� VHEHSOHUL�
³oRFX÷XPXQ� PDVNH� NXOODQDFDN� ELOLQoWH� ROPDPDVÕ´� �Q ����
�������YH�³WRSOX�WDúÕPD�DUDFÕ�NXOODQPDN´��Q ���������LGL��
$\UÕFD����HEHYH\Q���������VD÷OÕN�SHUVRQHOL�LOH�\DNÕQ�WHPDVWD�
EXOXQPDNWDQ�WHGLUJLQOLN�GX\GX÷XQX�EHOLUWWL��7DEOR�,,��

7DEOR Ϗ��(EHYH\QOHULQ�WHGLUJLQOLN�KLVVHWPH�VHEHSOHUL�YH�VÕNOÕNODUÕ�

³dRFX÷XQX]D� YLWDPLQ� GHVWH÷L� \D� GD� ED÷ÕúÕNOÕN� VLVWHPLQL�
J�oOHQGLUPH�DPDoOÕ�WDNYL\H�YHUL\RU�PXVXQX]"´�VRUXVXQD����
HEHYH\Q���������³HYHW´�\DQÕWÕ�YHUGL��6RUXQXQ�LNLQFL�NÕVPÕQ�
GD�NXOODQÕODQ��U�Q�Q�QH�ROGX÷X�VRUXOGX��7DNYL\H�HGLFL��U�Q�
OHUGHQ�HQ�oRN�NXOODQÕODQ�'�YLWDPLQL��Q �����������YH�EDOÕN�
\D÷Õ��Q �����������U�QOHUL\GL��'DKD�D]�VÕNOÕNWD�GHPLU��Q ���
�������� PXOWLYLWDPLQ� �Q ��� �������� oLQNR� �Q ��� ��������
SURSROLV� �Q ��� �������� %��� YLWDPLQL� �Q ��� �������
HNLQH]\D�EHWDJOXNDQ�HNVWUDWÕ��Q ����������SHODUJRQLXP�VLGRL�
GHV� HNVWUDWÕ� �Q ��� ������� �]�P� oHNLUGH÷L� HNVWUHVL� GHVWHNOL�
PXOWLYLWDPLQ��Q ���������YH�F�YLWDPLQL�oLQNR�NRPELQH��U�Q�
�Q ���������NXOODQÕOPDNWD\GÕ��+DVWDQH\H�JHOLUNHQ�WHGLUJLQOLN�
KLVVHGHQ� HEHYH\QOHUGH� oRFX÷XQD� WDNYL\H� HGLFL� �U�Q� YHUPH�
LKWLPDOLQLQ�� WHGLUJLQOL÷L� ROPD\DQ� HEHYH\QOHUH� J|UH� ���� NDW�
GDKD�ID]OD�ROGX÷X�VDSWDQGÕ��25�������������&,��������������
S��������7DEOR�,��
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ABSTRACT
Objective: 
7KLV�VWXG\�DLPV�WR�GHWHUPLQH� WKH�IUHTXHQF\�RI�SDUHQWV�ZKR�
EULQJ�WKHLU�FKLOGUHQ�WR�WKH�KRVSLWDO�GXULQJ�WKH�SDQGHPLF�HUD�WR�
H[SHULHQFH� DQ[LHW\� DERXW� DSSO\LQJ� WR� WKH� KRVSLWDO� DQG� WKH�
IDFWRUV�DIIHFWLQJ�LW��

Method: 
7KH�VWXG\�ZDV�SODQQHG�DV�D�GHVFULSWLYH�FURVV�VHFWLRQDO�W\SH��
DQG�D�TXHVWLRQQDLUH�ZDV�GHOLYHUHG�WR�����SDUHQWV�ZKR�DSSOLHG�
WR� WKH�JHQHUDO�SHGLDWULF�RXWSDWLHQW� FOLQLF��7KH�TXHVWLRQQDLUH�
FRQVLVWHG�RI����TXHVWLRQV�DERXW�SDWLHQW�LQIRUPDWLRQ��FKDUDF�
WHULVWLFV�RI�DSSO\LQJ�WR�WKH�KRVSLWDO��DQG�SDUHQWV
�DQ[LHW\�DERXW�
FRPLQJ�WR�WKH�KRVSLWDO��'DWD�ZHUH�DQDO\]HG�ZLWK�6366�������
VWDWLVWLFDO�SURJUDP��

Results:
1LQHW\�ILYH�RI�����SDUHQWV� ��������ZKR�SDUWLFLSDWHG� LQ� WKH�
VWXG\� VWDWHG� WKDW� WKH\�H[SHULHQFHG�DQ[LHW\�ZKHQ�FRPLQJ� WR�
WKH�KRVSLWDO��7KH�SDUHQWV
�PRVW� FRPPRQ� UHDVRQ� IRU� DQ[LHW\�
ZDV��VKDULQJ�WKH�VDPH�HQYLURQPHQW�ZLWK�RWKHU�SDWLHQWV�DW�WKH�
KRVSLWDO�� �Q ���� �������� 2QH� KXQGUHG� ILIW\�HLJKW� RI� WKH�
SDUHQWV���������VWDWHG�WKDW�WKHUH�ZDV�D�FKDQJH�LQ�WKHLU�KDELW�
RI�JRLQJ�WR�WKH�KRVSLWDO�GXH�WR�WKH�SDQGHPLF��7KH�UDWH�RI�WKLV�
FKDQJH�ZDV� KLJKHU� LQ� WKH� SDUHQWV�ZKR�ZHUH� DQ[LRXV� DERXW�
FRPLQJ� WR� WKH� KRVSLWDO� �S�������� 3DUHQWV� FRQFHUQHG� DERXW�
DSSO\LQJ�WR�WKH�KRVSLWDO�ZHUH�DSSUR[LPDWHO\�����WLPHV�PRUH�
OLNHO\�WR�GHOD\�EULQJLQJ�WKHLU�FKLOG�WR�WKH�KRVSLWDO�DQG�GLVUXSW�
WKHLU�FKLOG
V�IROORZ�XS�RU�URXWLQH�FRQWURO��

Conclusions: 
0RVW�SDUHQWV� DUH� FRQFHUQHG� DERXW� DSSO\LQJ� WR� WKH�KRVSLWDO��
DQG� WKLV� EULQJV� WKH� ULVNV� RI� GLVUXSWHG� FKLOG� IROORZ�XSV� DQG�
GHOD\HG�DFFHVV�RI�VLFN�FKLOGUHQ�WR�KHDOWK�VHUYLFHV��6FKHGXOLQJ�
VLFN�YLVLWV�DQG�ZHOO�FKLOG�YLVLWV�GXULQJ�GLIIHUHQW�WLPHV�RI�WKH�
GD\� RU� DW� GLIIHUHQW� GHVLJQDWHG� SODFHV�� RU� HVWDEOLVKLQJ� DQG�
H[SDQGLQJ� WHOHKHDOWK� VHUYLFHV� WR� LGHQWLI\� WKRVH� ZKR� QHHG�
LQ�SHUVRQ�FRQWDFW�ZLWK�WKH�KHDOWK�IDFLOLW\�PD\�KHOS�WR�PLWLJDWH�
VXFK�GHOD\V���
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&29,'���� SDQGHPLVL� LOH� oRFXN� VD÷OÕ÷Õ� SROLNOLQLNOHULQH�
\DSÕODQ�EDúYXUX�VD\ÕODUÕQGD�|QHPOL�ELU�G�ú�ú�PH\GDQD�JHOGL�
�������$OÕQDQ� L]RODV\RQ� |QOHPOHUL� VRQXFXQGD� KDYD� \ROX� YH�
IHNDO�RUDO�\RO�LOH�EXODúDQ�KDVWDOÕNODUÕQ��VR÷XN�DOJÕQOÕ÷Õ��JDVWUR�
HQWHULW��EURQúLROLW��DNXW�RWLWLWV�PHGLD�YE���D]DOPDVÕ�EX�G�ú�úWH�
ROGXNoD� |QHPOL� ELU� HWNL\H� VDKLSWLU� ���� ������$LOHOHULQ� oRFXN�
ODUÕQÕ� KDVWDQH\H� JHWLUPHNWHQ� NDoÕQPDVÕ� GD� KDVWDQH� EDúYXUX�
ODUÕQGDNL�D]DOPD\D�NDWNÕGD�EXOXQDQ�ELU�HWNHQGLU������������
/LWHUDW�U��HEHYH\QOHULQ�SDQGHPL�VÕUDVÕQGD�\�NVHN�VWUHV��ND\JÕ�
YH�PDOL�\�N�\DúDGÕNODUÕQÕ�J|VWHUPHNWHGLU���������(EHYH\QOH�
ULQ� &29,'���¶GDQ� NRUXQPDN� LoLQ� \DSWÕ÷Õ� IL]LNVHO� WHPDVÕ�
D]DOWPDN� YH� HO� \ÕNDPD� VÕNOÕ÷ÕQÕ� DUWÕUPDN� JLEL� GDYUDQÕú�
GH÷LúLNOLNOHULQLQ� DUDVÕQGD� VD÷OÕN� NXUXOXúODUÕQD� \DSÕODQ�

]L\DUHWOHUL�D]DOWPDN�GD�YDUGÕU������(EHYH\QOHULQ�&29,'���
D�
\DNDODQPD�NRUNXVX�oRFXN�DFLO�VHUYLVOHULQH�JHFLNPLú�EDúYXUX�
ODUD�� WDQÕ�WHGDYLGH� JHFLNPHOHUH�� VD÷OÕNOÕ� oRFXN� L]OHPOHULQGH�
DNVDNOÕNODUD�� DúÕODUGD� YH� WDUDPDODUGD� JHFLNPHOHUH� QHGHQ�
RODELOLU�������������<�]�\�]H�VD÷OÕN�KL]PHWL�DOPDQÕQ�PÕ��\RNVD�
VD÷OÕN� KL]PHWLQH� EDúYXUPD\DUDN� HUWHOHPHQLQ� PL� DLOHOHU�
WDUDIÕQGDQ� GDKD� HQGLúH� YHULFL� EXOXQGX÷XQX� GH÷HUOHQGLUHQ�
oDOÕúPDODU� \DSÕOPÕúWÕU�� %DNÕP� YHUHQOHULQ� \�]� \�]H� VD÷OÕN�
KL]PHWL� DOPD\Õ�� VD÷OÕN� KL]PHWLQLQ� HUWHOHQPHVLQGHQ� GDKD�
ND\JÕ�YHULFL�EXOGX÷X�J|VWHULOPLúWLU����������%DNÕP�YHUHQOHULQ�
SDQGHPL� ND\QDNOÕ� HQGLúHOHULQL� YH� VHEHSOHULQL� DQODPDN��
oRFXNODUÕQ� LKWL\DFÕ� RODQ� VD÷OÕN� KL]PHWOHULQGHQ� JHFLNPHGHQ��
]DPDQÕQGD� YH� V�UHNOL� ELU� úHNLOGH� \DUDUODQDELOPHVL� LoLQ� \RO�
J|VWHULFL�RODELOLU��

(EHYH\QOHULQ� HQGLúHOHUL� QHGHQL� LOH� KDVWDQH\H� JLWPHNWHQ�
NDoÕQPDVÕ�VRQXFXQGD�ROXúDELOHFHN�oRFXN�VD÷OÕ÷Õ�VRUXQODUÕQÕ�
HQJHOOHPHN�� oRFXNODUÕQ� LKWL\DFÕ� RODQ� VD÷OÕN� KL]PHWOHULQGHQ�
JHFLNPHGHQ�� ]DPDQÕQGD� YH� V�UHNOL� ELU� úHNLOGH� \DUDUOD�
QDELOPHVLQL� VD÷ODPDN� VRQ�GHUHFH�|QHPOLGLU��%X�QHGHQOH�EX�
oDOÕúPDQÕQ�DPDFÕ��SDQGHPL�G|QHPLQGH�oRFXNODUÕQÕ�KDVWDQH\H�
JHWLUHQ�HULúNLQOHULQ�KDVWDQH\H�EDúYXUPD� LOH� LOJLOL� WHGLUJLQOLN�
\DúDPD�VÕNOÕ÷ÕQÕ�YH�EXQD�HWNL�HGHQ�HWPHQOHUL�EHOLUOHPHNWLU�
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)ZI̫\ÜZUIVÜV�<I[IZÜUÜ�
dDOÕúPD�� WDQÕPOD\ÕFÕ�NHVLWVHO� WLSWH� SODQODQGÕ� YH� +D]LUDQ�
�����ùXEDW������WDULKOHUL�DUDVÕQGD�\DSÕOGÕ��dDOÕúPD�LoLQ�7�&��
6D÷OÕN�%DNDQOÕ÷Õ¶QGDQ�&29,'���� oDOÕúPD� L]QL� YH�$NGHQL]�
hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� .OLQLN�$UDúWÕUPDODU� (WLN� .XUX�
OX¶QGDQ� HWLN� L]LQ� DOÕQGÕ� ������������ .$(.������� dDOÕúPD��
$UDúWÕUPD� YH� <D\ÕQ� (WL÷LQH�� +HOVLQNL� 'HNODUDV\RQX�
øONHOHUL¶QH� X\XODUDN� JHUoHNOHúWLULOGL�� oDOÕúPDQÕQ� \DSÕODFD÷Õ�
LOJLOL� NXUXPODUGDQ� L]LQ� DOÕQGÕ� YH� NDWÕOÕPFÕODUD� oDOÕúPDQÕQ�
DPDFÕ�YH�NDSVDPÕ�DoÕNODQDUDN�RQDP�DOÕQGÕ�

Evren ve Örneklem 
(YUHQ� ER\XWXQX� EHOLUOHPHN� LoLQ� SDQGHPLQLQ� LON� �o� D\ÕQGD�
$NGHQL]� hQLYHUVLWHVL� +DVWDQHVL� *HQHO� dRFXN� 3ROLNOLQL÷LQH�
EDúYXUDQ�KDVWD�VD\ÕVÕ�YH�|QFHNL�\ÕOÕQ�D\QÕ�D\ODUÕQGD�EDúYXUDQ�
KDVWD�VD\ÕVÕ�LQFHOHQGL��$NGHQL]�hQLYHUVLWHVL�+DVWDQHVL�*HQHO�
dRFXN�3ROLNOLQL÷LQH������\ÕOÕQÕQ�0DUW�1LVDQ�0D\ÕV�D\ODUÕQ�
GD�������KDVWDQÕQ�������\ÕOÕQÕQ�0DUW�1LVDQ�0D\ÕV�D\ODUÕQGD�
LVH�������KDVWDQÕQ�EDúYXUX�\DSWÕ÷Õ�YH�EDúYXUX�VD\ÕVÕQGD�����
D]DOPD�ROGX÷X�VDSWDQGÕ��$QFDN�D\ODU�JHoWLNoH�EDúYXUXODUGDNL�
D]DOPD�HWNLVL�N�o�OPH\H�EDúODGÕ��%X�J|]OHPH�GH�GD\DQDUDN��
YHUL� WRSODQPDVÕ� SODQODQDQ� G|QHP� LoLQ� EHNOHQHQ� EDúYXUX�
VD\ÕVÕ�����D]DOPD��]HULQGHQ�KHVDSODQGÕ��+D]LUDQ������ùX�
EDW� ����� WDULKOHUL� DUDVÕQGD�$NGHQL]� hQLYHUVLWHVL� +DVWDQHVL�
*HQHO� dRFXN� 3ROLNOLQL÷LQH� EDúYXUDQ� KDVWD� VD\ÕVÕ� �������
VDSWDQGÕ�� ���� D]DOPD� |QJ|U�V�� LOH� EHNOHQHQ� KDVWD� VD\ÕVÕ�
\DNODúÕN� ������ NDEXO� HGLOGL�� (OHNWURQLN� KHVDSODPD� DUDFÕ�
NXOODQÕODUDN��������NLúL�HYUHQ�E�\�NO�÷�������J�YHQ�DUDOÕ÷Õ��
����SRSXODV\RQ�GD÷ÕOÕPÕ�YH����KDWD�SD\Õ�LOH�|UQHNOHP�VD\ÕVÕ�
���� RODUDN� KHVDSODQGÕ� �KWWSV���ZZZ�FDOFXODWRU�QHW�VDP�
SOH�VL]H�FDOFXODWRU�KWPO�� YH� HQ� D]� ���� JHoHUOL� DQNHW� HOGH�
HGLOPHVL�KHGHIOHQGL������

<):<1̪5)
)DUNOÕ� �ONHOHUGH� \DSÕODQ� oDOÕúPDODUGD� SDQGHPL� G|QHPLQGH�
oRFXN� SROLNOLQLNOHULQH� EDúYXUXODUÕQGD� ������� RUDQÕQGD�
D]DOPD�VDSWDQPÕúWÕU� �������dDOÕúPDPÕ]GD� OLWHUDW�UOH�X\XPOX�
RODUDN� SDQGHPL� G|QHPLQGH� JHQHO� oRFXN� SROLNOLQLN� JLULú�
VD\ÕVÕQGD�������D]DOPD�ROGX÷X�VDSWDQGÕ��
+LQGLVWDQ¶GD�HULúNLQOHUGH�\DSÕODQ�ELU�oDOÕúPDGD�NDWÕOÕPFÕODUÕQ�
���¶�� DLOH� ELUH\OHULQGHQ� ELUL� HYGHQ� GÕúDUÕ� oÕNWÕ÷ÕQGD�
ND\JÕODQGÕ÷ÕQÕ�YH������¶L�SDQGHPL�QHGHQL�LOH�VD÷OÕN�NXUXP�
ODUÕQD�JLWPHNWHQ�NDoÕQGÕ÷ÕQÕ�\D�GD�JLWPH�VÕNOÕ÷ÕQÕ�D]DOWWÕ÷ÕQÕ�
EHOLUWPLúWLU������dDOÕúPDPÕ]GD�KDVWDQH\H�JLWPH�DOÕúNDQOÕ÷ÕQ�
GD� GH÷LúLNOLN� \DSPD�RUDQÕ�� OLWHUDW�UOH� EHQ]HU� RODUDN��������
VDSWDQGÕ��(EHYH\QOHULQ�KDVWDQH\H�JHOLUNHQ�WHGLUJLQOLN�\DúDPD�
RUDQÕ������¶\GL��gUQHNOHPLQ�KDVWDQH\H�JHOHQ�HEHYH\QOHUGHQ�
ROXúPDVÕ� QHGHQL\OH� ND\JÕVÕ� GDKD� \�NVHN� ROXS� KDVWDQH\H�
JHOPH\HQOHU� |UQHNOHP� GÕúÕQGD� NDOGÕ÷Õ� LoLQ�� VDSWDGÕ÷ÕPÕ]�
WHGLUJLQOLN�RUDQODUÕ�WRSOXP�JHQHOLQGHQ�YH�GL÷HU�oDOÕúPDODUGDQ�
GDKD�G�ú�N�RODELOLU�
$PHULNDQ�3VLNRORML�'HUQH÷L¶QLQ�SDQGHPL�G|QHPLQGH�\DSWÕ÷Õ�
ELU�DQNHWWH�HEHYH\QOHULQ����¶VÕ�VWUHV�VHYL\HVLQL�\�NVHN�����
�]HULQGHQ����RODUDN�EHOLUWPLúWLU�������dDOÕúPD�JUXEXPX]GDNL�
HEHYH\QOHU�GH�EHQ]HU�úHNLOGH�WHGLUJLQOLN�VHYL\HOHULQL�³ID]OD´�
\D�GD�³oRN�ID]OD´�����]HULQGHQ������RODUDN�QLWHOHQGLUGL�
<DSÕODQ� DUDúWÕUPDODUGD� SDQGHPL� G|QHPLQGH� HEHYH\QOHULQ�
J�QO�N�KD\DWWD�VWUHV�\DúDPD�QHGHQOHUL��RNXOODUÕQ�NDSDQPDVÕ��
oHYULPLoL�H÷LWLPH�X\XPXQ�]RUOX÷X��oRFXN�EDNÕPÕQD�\|QHOLN�
VRV\DO�GHVWH÷LQ�D]DOPDVÕ��PDGGL�ND\JÕODUÕQ�DUWPDVÕ��Lú�ND\EÕ�
\D� GD� JHOLU� D]DOPDVÕ� QHGHQOL��� VD÷OÕN� KL]PHWOHULQH� HULúLPLQ�
]RUODúPDVÕ��HQIHNVL\RQ�NDSPD�HQGLúHOHUL��JÕGD�YH�EDUÕQPD\D�
HULúLP� HQGLúHOHUL� úHNOLQGH� WDQÕPODQPÕúWÕU� ����� ���� �����
dDOÕúPDPÕ]GD� HEHYH\QOHULQ� KDVWDQH\H� EDúYXUX� LOH� LOJLOL�
WHGLUJLQOLN� QHGHQOHULQL� VRUJXODGÕ÷ÕPÕ]GD� HQ� VÕN� VHEHELQ�
³KDVWDODUOD�D\QÕ�RUWDPÕ�SD\ODúPDN´�ROGX÷XQX�VDSWDGÕN��(EH�
YH\QOHULQ� EX� QHGHQOH� oRFXNODUÕQÕ� KDVWDQH\H� JHWLUPHNWHQ�
NDoÕQPDVÕQÕQ�ROXPVX]�VRQXoODUÕQÕ�HQJHOOH\HELOPHN�LoLQ�KDVWD�
oRFXNODUOD�VD÷OÕNOÕ�oRFXNODUÕQ�D\UÕ�RUWDPODUGD�YH�J�Q�Q�D\UÕ�
VDDWOHULQGH�NDEXO�HGLOPHVL�SODQODQDELOLU������

dDOÕúPDPÕ]GD�KDVWDQH\H�EDúYXUPD�LOH�LOJLOL�WHGLUJLQOL÷L�RODQ�
HEHYH\QOHULQ��oRFXNODUÕQÕ�KDVWDQH\H�JHWLUPH\L�JHFLNWLUPH�YH�
UXWLQ�WDNLSOHULQL�DNVDWPD�ULVNL�����NDW�GDKD�\�NVHN�LGL��<D\ÕQ�
ODQDQ�YDND�UDSRUODUÕQGD��HEHYH\QOHULQ�KDVWDQHOHUGHQ�NDoÕQPD�
H÷LOLPLQLQ� QHGHQ� ROGX÷X� JHFLNPH� VRQXFXQGD� N|W�OHúHQ�
SHGLDWULN�KDVWDODU�ELOGLULOPLúWLU���������������������(EHYH\QOH�
ULQ� WHGLUJLQOL÷L� QHGHQL� LOH� oRFXNODUÕQ� LKWL\DFÕ� RODQ� VD÷OÕN�
EDNÕPÕQD�XODúWÕUÕOPDPDVÕ� oRFX÷XQ�GXUXPXQGD�N|W�OHúPH\H�
QHGHQ� RODELOLU�� dRFXNODUÕQ� UXWLQ� WDNLSOHULQLQ� GHYDPOÕOÕ÷ÕQÕQ�
VD÷ODQDELOPHVL� YH� KDVWDOÕN� GXUXPODUÕQGD� WUL\DMÕ� LoLQ� WHOH�WÕS�
X\JXODPDODUÕ� NXOODQÕODELOLU�� 7HOH�WÕS� X\JXODPDODUÕ� VD÷OÕN�
KL]PHWLQH�XODúÕPÕQ�NROD\ODúPDVÕQÕ�� WDQÕ�YH� WHGDYL�V�UHoOHUL�
QLQ� KÕ]ODQGÕUÕOPDVÕQÕ�� VD÷OÕN� KL]PHWOHULQLQ� X]DN� PHVDIHOHUH�
XODúWÕUÕOPDVÕQÕ��KDVWD�ELOJLOHULQH�NROD\�XODúÕOPDVÕQÕ��WHGDYL�YH�
WDNLS�PDOL\HWOHULQLQ�D]DOPDVÕQÕ�VD÷ODU�����������7HOH�WÕS�X\JX�
ODPDODUÕ� LOH� KDVWDOÕ÷D�PDUX]� NDOPD� HQGLúHVL� RODQ� ELUH\OHULQ�
LKWL\DoODUÕQÕQ�NDUúÕODQPDVÕ�YH�DFLO�VHUYLV�\D�GD�SROLNOLQLNOHUH�
JHUHNVL]�EDúYXUXODUÕQ�D]DOWÕOPDVÕ�VD÷ODQDELOLU��3DQGHPL�G|QH�
PLQGH� �ONHPL]GH� WHOH�WÕS� X\JXODPDODUÕ��&29,'���� WHPDVOÕ�
YH�KDVWDODUÕQÕQ�HY�WDNLSOHUL��ILO\DV\RQ�oDOÕúPDODUÕ��JHEH�EHEHN�

WDNLSOHULQLQ�YH�DúÕODPD�KL]PHWOHULQLQ�GHYDPOÕOÕ÷ÕQÕQ�VD÷ODQ�
PDVÕ�LoLQ�EDúDUÕ�LOH�NXOODQÕOPÕúWÕU������

dDOÕúPDPÕ]GD� KDVWDQH\H� EDúYXUPD� LOH� LOJLOL� WHGLUJLQOLN�
\DúD\DQ�DLOHOHUGH�oRFX÷XQXQ�DúÕVÕQÕ�DNVDWPD�RUDQÕ�GL÷HUOHUL�
LOH�IDUNOÕ�EXOXQPDGÕ��DQFDN�DUDGD�DQODPOÕ�IDUN�EXOXQPDPDVÕ�
|UQHNOHPLQ�N�o�N�ROPDVÕQGDQ�ND\QDNODQPÕú�RODELOLU��$\UÕFD�
oDOÕúPDPÕ]�KDVWDQH\H�EDúYXUDQODU� LOH� VÕQÕUOÕ� ROGX÷X� LoLQ�EX�
RUDQÕQ�WRSOXP�LoLQ�JHQHOOHúWLULOPHVL�P�PN�Q�GH÷LOGLU��6D÷OÕN�
%DNDQÕ¶QÕQ�DoÕNODPDVÕQD�J|UH�|UQH÷LQ������\ÕOÕ�LoLQGH�ELU�\Dú�
DOWÕ� oRFXNODUGD� EHúOL� NDUPD� DúÕQÕQ� �� GR]XQXQ� X\JXODQPD�
RUDQÕ� ���¶GLU� ������ dDOÕúPD� JUXEXPX]GDNL� oRFXNODUGD�
NDoÕUÕOPÕú� DúÕ� IÕUVDWODUÕQÕQ� GDKD� ID]OD� JLEL� J|U�QPHVL� \Dú�
JUXEXQXQ� IDUNOÕ� ROPDVÕQGDQ� YH� RNXO� DúÕODPDODUÕQÕQ�
DNVDPDVÕQGDQ�GD�ND\QDNODQPÕú�RODELOLU��5XWLQ�oRFXN�VD÷OÕ÷Õ�
L]OHPLQGH�oRN�|QHPOL�ELU�\HUH�VDKLS�RODQ�YH�ELUoRN�oRFX÷XQ�
|O�P�Q�Q�YH� VDNDWOÕ÷ÕQÕQ�|QOHQPHVLQGH�E�\�N� URO�R\QD\DQ�
DúÕODPDQÕQ�|QHPL�KDNNÕQGD� WRSOXPGD� IDUNÕQGDOÕN�ROXúWXUXO�
PDVÕQÕQ�E�\�N�|QHP�DU]�HWWL÷LQL�G�ú�QPHNWH\L]�
/LWHUDW�UGH� NURQLN� KDVWDOÕ÷Õ� RODQ� oRFXNODUÕQ� HEHYH\QOHULQGH�
SDQGHPL� LOLúNLOL� VWUHV� VHYL\HOHULQLQ� GDKD� \�NVHN� ROGX÷XQX�
GHVWHNOH\HQ� oDOÕúPDODU� PHYFXWWXU� ���� ���� ����� 7�UNL\H¶GH�
\DSÕODQ�ELU�oDOÕúPDGD�LVH�DVWÕPOÕ�oRFXNODUÕQ�DQQHOHULQLQ�ND\JÕ�
G�]H\OHULQLQ�VD÷OÕNOÕ�oRFXNODUD�EHQ]HU�ROGX÷XQX�EXOXQPXúWXU�
������dDOÕúPD�JUXEXPX]GD�oRFXNWD�NURQLN�KDVWDOÕN�YDUOÕ÷Õ�LOH�
HEHYH\QLQ� WHGLUJLQ� ROPDVÕ� DUDVÕQGD� LOLúNL� VDSWDQPDGÕ��
+DVWDQHPL]GH� NURQLN� KDVWDOÕ÷Õ� RODQ� oRFXNODUÕQ� NRQWUROOHUL�
LoLQ�LOJLOL�\DQ�GDO�SROLNOLQLNOHULQH��DNXW�GXUXPODU�LoLQ�GH�DFLO�
VHUYLVH� EDúYXUPDODUÕQGDQ� YH� oDOÕúPDPÕ]ÕQ� EX� SRS�ODV\RQX�
\HWHULQFH�NDSVD\DPDPDVÕQGDQ�GROD\Õ�IDUNOÕOÕN�VDSWDQDPDPÕú�
RODELOLU�

6DQFDNOÕ�YH�DUNDGDúODUÕ�\DSWÕNODUÕ�oDOÕúPDGD�SDQGHPL�G|QH�
PLQGH�oRFXNODUD�EHVLQ�WDNYL\H�NXOODQÕPÕQÕ�DVWÕPOÕ�oRFXNODUGD�
������ VD÷OÕNOÕ� oRFXNODUGD� ������ EXOPXúODUGÕU� YH� HQ� VÕN�
NXOODQÕODQ� WDNYL\HOHULQ� EDOÕN� \D÷Õ� YH� '� YLWDPLQL� ROGX÷XQX�
VDSWDPÕúODUGÕU�������(QGRQH]\D¶GD�\DSÕODQ�ELU�oDOÕúPDGD�LVH�
DQQHOHULQ� ���¶LQLQ� oRFXNODUÕQD� &29,'���
X� |QOHPHN� LoLQ�
LODo� YH\D� WDNYL\H� YHUGL÷L� YH� HQ� VÕN� NXOODQÕODQ� �U�QOHULQ�
YLWDPLQOHU�� ]HQFHILO� YH� EDO� ROGX÷X� VDSWDQPÕúWÕU� ������%L]LP�
oDOÕúPDPÕ]GD� LVH� WDNYL\H� �U�Q� NXOODQÕPÕ� ������ YH� HQ� VÕN�
NXOODQÕODQ��U�QOHU�'�YLWDPLQL�LOH�EDOÕN�\D÷Õ�RODUDN�VDSWDQGÕ��
2UDQÕQ�OLWHUDW�UH�J|UH�G�ú�N�VDSWDQPDVÕ��oDOÕúPDQÕQ�KDVWDQ�
H\H�JHOHQ�HEHYH\QOHUOH�\DSÕOPDVÕ�YH�EX�HEHYH\QOHULQ�KHNLP�
|QHULOHULQH� XODúDELOLU� ROPDVÕQGDQ� ND\QDNODQPÕú� RODELOLU��
(QGR]QH]\D¶GD� \DSÕODQ� oDOÕúPDGD� DQQHOHULQ� SVLNRORMLN�
GXUXPX� LOH� oRFX÷XQD� WDNYL\H� �U�Q� YHUPH� RUDQÕ� LOLúNLVL]�
EXOXQXUNHQ� EL]LP� oDOÕúPDPÕ]GD� HEHYH\QLQ� WHGLUJLQOL÷LQLQ�
oRFX÷XQD� WDNYL\H� �U�Q� YHUPH� LKWLPDOLQL� ���� NDW� DUWÕUGÕ÷Õ�
VDSWDQGÕ�������$LOHOHULQ�WHGLUJLQOL÷LQLQ�D]DOWÕOPDVÕQD�\|QHOLN�
G�]HQOHPHOHU��oRFXNODUD�KHNLP�|QHULVL�GÕúÕQGD�EHVLQ�WDNYL\H�
OHULQLQ�NXOODQGÕUÕOPDVÕQÕ�D]DOWDELOPHN�LoLQ�|QHPOLGLU�

6DQFDNOÕ�YH�DUNDGDúODUÕQÕQ�oDOÕúPDVÕQGD�HEHYH\QOHULQ�DQNVL�
\HWH�GXUXPX�LOH�L]RODV\RQ�|QOHPOHULQH�YH�KLM\HQ�NXUDOODUÕQD�
X\XPX�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQPDPÕúWÕU�������%HQ]HU�
úHNLOGH�EL]�GH�oDOÕúPDPÕ]GD�WHGLUJLQOLN�\DúD\DQ�HEHYH\QOHUOH�
GL÷HUOHULQLQ� L]RODV\RQ� |QOHPOHULQH� YH� KLM\HQ� NXUDOODUÕQD�

X\XP� RUDQÕQGD� IDUN� ROPDGÕ÷ÕQÕ�� HEHYH\QOHULQ� LIDGH� HGLOHQ�
WHGLUJLQOLN�VHYL\HVL�LOH�X\JXODQDQ�|QOHPOHU�DUDVÕQGD�GD�LOLúNL�
ROPDGÕ÷ÕQÕ�VDSWDGÕN��%X�GXUXP�oDOÕúPDQÕQ�\DSÕOGÕ÷Õ�G|QHP�
GH��ONHPL]GH�PDVNH�NXOODQÕPÕQÕQ�]RUXQOX�ROPDVÕ��\DúOÕODU�YH�
oRFXNODU� LoLQ� VRND÷D� oÕNPD� \DVD÷Õ� X\JXODQDQ� G|QHPOHU�
ROPDVÕ��GL÷HU�L]RODV\RQ�|QOHPOHUL�YH�KLM\HQ�NXUDOODUÕ�LoLQ�VÕN�
VÕN� ELOJLOHQGLUPHOHU� \DSÕOPDVÕ� VRQXFXQGD� X\XPXQ� WRSOXP�
JHQHOLQGH�\�NVHN�ROPDVÕQD�ED÷OÕ�RODELOLU�

dDOÕúPDQÕQ� NHVLWVHO� WLSWH� ROPDVÕQGDQ� GROD\Õ� QHGHQVHOOLN�
LOLúNLVLQLQ�NXUXODPDPDVÕ��WHN�PHUNH]OL�YH�KDVWDQH\H�EDúYXUDQ�
HEHYH\QOHU�LOH�VÕQÕUOÕ�ROPDVÕ�QHGHQL\OH�VRQXoODUÕQÕQ�WRSOXPD�
JHQHOOHQHPHPHVL� NÕVÕWOÕ� \|QOHULGLU�� %X� NÕVÕWOÕOÕNODUD� UD÷PHQ�
oDOÕúPD�� HEHYH\QOHUGH� WHGLUJLQOLN� \DúDPD� RUDQÕQÕQ� \�NVHN�
OL÷LQH�YH�EX�GXUXPXQ�RODVÕ�VRQXoODUÕQD�GLNNDW�oHNPHVL�YH�EX�
NRQXODUGD� \DSÕODELOHFHN� LOHUL� oDOÕúPDODUD� ILNLU� VD÷ODPDVÕ�
DoÕVÕQGDQ�|QHPOLGLU��

SONUÇ
(EHYH\QOHULQ� E�\�N� NÕVPÕ� KDVWDQH\H� EDúYXUPD� NRQXVXQGD�
WHGLUJLQOLN� KLVVHWPHNWHGLU� YH� EX� GXUXP� oRFXN� VD÷OÕ÷Õ�
KL]PHWOHULQLQ� QLWHOLNOL� V�UG�U�OPHVLQL� ROXPVX]� HWNLOH\HELOLU��
&29,'���� NRUNXVXQXQ� KDVWDOÕ÷ÕQ� NHQGLVLQGHQ� GDKD� ID]OD�
]DUDU�YHUPHVLQL�|QOHPHN�LoLQ�HEHYH\QOHUL�JHUHNWL÷LQGH�VD÷OÕN�
SHUVRQHOL� LOH� HWNLOHúLPH� JLUPH\H� WHúYLN� HWPHN� JHUHNHELOLU��
6D÷OÕN�KL]PHWOHUL�VXQXODQ�ELULPOHUGH�KDVWD�oRFXNODUOD�VD÷OÕNOÕ�
oRFXNODUÕQ� D\UÕ� RUWDPODUGD� YH� J�Q�Q� D\UÕ� VDDWOHULQGH� NDEXO�
HGLOPHVL�DLOHOHULQ�WHGLUJLQOL÷LQL�D]DOWDELOLU��+DVWDQH\H�EDúYXU�
PD\DFDN�NDGDU�WHGLUJLQOL÷L�\�NVHN�DLOHOHUL�VDSWDPDN��oRFXN�
ODUÕQÕQ� WDNLELQL� \DSPDN�� � \�]� \�]H� J|U�úPH� JHUHNWLUHQ�
GXUXPODUÕ� VDSWD\ÕS� JHFLNPHOHUL� |QOH\HELOPHN� LoLQ� WHOH�WÕS�
X\JXODPDODUÕQÕQ� \D\JÕQODúWÕUÕOPDVÕ� SODQODQDELOLU�� (EHYH\Q�
OHULQ� \DúDGÕ÷Õ� WHGLUJLQOL÷LQ� QHGHQOHULQLQ� GDKD� L\L�
DQODúÕODELOPHVL� YH� JHUHNOL� JLULúLPOHULQ� SODQODQDELOPHVL� LoLQ�
\DSÕODFDN�oDOÕúPDODUD�LKWL\Do�YDUGÕU�

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX�WDUDIÕQGDQ�RQD\ODQPÕúWÕU��.$(.������������������

+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���7DVDUÕP�±�(�0���6�9���'HQHWOHPH�±�(�0��0�(���
.D\QDNODU� ±� 0�(��� 0DO]HPHOHU� ±� 0�(��� 9HUL� 7RSODQPDVÕ�
YH�YH\D�øúOHPHVL�±�0�(���$QDOL]�YH�YH\D�<RUXP�±�0�(��(�0���
6�9��� /LWHUDW�U� 7DUDPDVÕ� �� 0�(��� <D]Õ\Õ� <D]DQ� ±� 0�(���
(OHúWLUHO�øQFHOHPH�±�(�0���6�9�

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

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

(UNDQ�0��YH�DUN� $NG�7ÕS�'�����������

��

>MZQ�<WXTIUI�)ZItTIZÜ
9HULOHU� \DSÕODQGÕUÕOPÕú� DQNHW� NXOODQÕODUDN� WRSODQGÕ��$QNHWWH�
KDVWD� ELOJLOHULQL� �oRFX÷XQ� \DúÕ�� NURQLN� KDVWDOÕ÷Õ� ROXS�
ROPDGÕ÷Õ�� YLWDPLQ� GHVWH÷L� YHULOLS� YHULOPHGL÷L��� KDVWDQH\H�
EDúYXUX�QHGHQLQL��úLND\HW�YDUOÕ÷Õ��NRQWURO���KDVWDQH\H�EDúYXU�
PD� NRQXVXQGD� HEHYH\QLQ� WHGLUJLQOLN� \DúDPD� GXUXPXQX�
�WHGLUJLQOLN� ROXS� ROPDPDVÕ�� YDUVD� GHUHFHVL�� WHGLUJLQOLN�
KLVVHWPH� QHGHQOHUL�� &29,'���¶GDQ� NRUXQPDN� LoLQ� DOÕQDQ�
|QOHPOHU�� &29,'���� QHGHQL� LOH� KDVWDQH� EDúYXUXODUÕQGD�
GH÷LúLNOLN� ROXS� ROPDGÕ÷Õ� YE��� � |÷UHQPH\H� \|QHOLN� ��� VRUX�
YDUGÕ��

>MZQ�<WXTIVUI[Ü
$UDúWÕUPD� LoLQ�+D]LUDQ� �����ùXEDW� ����� WDULKOHUL� DUDVÕQGD��
$NGHQL]� hQLYHUVLWHVL� +DVWDQHVL� *HQHO� dRFXN� 3ROLNOLQL÷LQH�
EDúYXUDQ� oRFXN� KDVWDODUÕQ� HEHYH\QOHULQH� EDúYXUX� VÕUDVÕQD�
J|UH�oDOÕúPDQÕQ�NDSVDPÕ�YH�DPDFÕ�DQODWÕODUDN�NDWÕOÕP�LVWH÷L�
VRUXOGX�� dDOÕúPD\D� NDWÕOPD\D� J|Q�OO�� RODQODUÕQ� W�P�QH�
DQNHW� IRUPX�YHULOGL�� GROGXUDUDN� JHUL� YHUPHVL� LVWHQGL��(NVLN�
GROGXUXODQ� YH\D� X\JXQ� RODUDN� GROGXUXOPD\DQ� DQNHWOHU�
oDOÕúPD�GÕúÕQGD�EÕUDNÕOGÕ��dDOÕúPD�V�UHVLQGH�EDúYXUDQ�KDVWD�
VD\ÕVÕQÕQ� |QJ|U�OHQGHQ� ID]OD� ROPDVÕ� QHGHQL� LOH� |UQHNOHP�
VD\ÕVÕQD�XODúÕOGÕNWDQ�VRQUD�GD��SODQODQDQ�YHUL�WRSODPD�V�UHVL�
GkKLOLQGH��YHUL� WRSODPD\D�GHYDP�HGLOGL�YH�����DGHW�JHoHUOL�
DQNHWH�XODúÕOGÕ�

Verilerin Analizi
9HULOHU�6366������� �6WDWLVWLFDO�3DFNDJH�RI�6RFLDO�6FLHQFH��
LVWDWLVWLN� SURJUDPÕ� LOH� LQFHOHQGL�� 6�UHNOL� �QLFHO�� GH÷LúNHQOHU�
LoLQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNOHU� RUWDODPD�� VWDQGDUW� VDSPD��
PLQLPXP� YH� PDNVLPXP� RODUDN� LIDGH� HGLOGL�� NDWHJRULN�
GH÷LúNHQOHU�VD\Õ�YH�\�]GH�úHNOLQGH�YHULOGL��1RUPDO�GD÷ÕOÕPÕQ�
LQFHOHQPHVL� LoLQ� .ROPRJRURY�6PLUQRY� GD÷ÕOÕP� WHVWL�
NXOODQÕOGÕ�� øNL� JUXS� DUDVÕQGD� QLFHOLNVHO� SDUDPHWULN� YHULOHULQ�
NDUúÕODúWÕUPDVÕ�LoLQ�6WXGHQW¶V�7�WHVWL��QLFHOLNVHO�QRQ�SDUDPHWU�
LN� YHULOHULQ� NDUúÕODúWÕUPDVÕ� LoLQ� 0DQQ� :KLWQH\� 8� WHVWL�
NXOODQÕOGÕ�� øNLGHQ� ID]OD� JUXS� DUDVÕQGD� QLFHOLNVHO� SDUDPHWULN�
YHULOHULQ�NDUúÕODúWÕUÕOPDVÕQGD�$129$�WHVWL�NXOODQÕOGÕ�øNL�JUXS�
DUDVÕQGD� QLWHO� YHULOHULQ� NDUúÕODúWÕUÕOPDVÕ� LoLQ� NL�NDUH� YH�
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ABSTRACT
Objective: 
7KLV�VWXG\�DLPV�WR�GHWHUPLQH� WKH�IUHTXHQF\�RI�SDUHQWV�ZKR�
EULQJ�WKHLU�FKLOGUHQ�WR�WKH�KRVSLWDO�GXULQJ�WKH�SDQGHPLF�HUD�WR�
H[SHULHQFH� DQ[LHW\� DERXW� DSSO\LQJ� WR� WKH� KRVSLWDO� DQG� WKH�
IDFWRUV�DIIHFWLQJ�LW��

Method: 
7KH�VWXG\�ZDV�SODQQHG�DV�D�GHVFULSWLYH�FURVV�VHFWLRQDO�W\SH��
DQG�D�TXHVWLRQQDLUH�ZDV�GHOLYHUHG�WR�����SDUHQWV�ZKR�DSSOLHG�
WR� WKH�JHQHUDO�SHGLDWULF�RXWSDWLHQW� FOLQLF��7KH�TXHVWLRQQDLUH�
FRQVLVWHG�RI����TXHVWLRQV�DERXW�SDWLHQW�LQIRUPDWLRQ��FKDUDF�
WHULVWLFV�RI�DSSO\LQJ�WR�WKH�KRVSLWDO��DQG�SDUHQWV
�DQ[LHW\�DERXW�
FRPLQJ�WR�WKH�KRVSLWDO��'DWD�ZHUH�DQDO\]HG�ZLWK�6366�������
VWDWLVWLFDO�SURJUDP��

Results:
1LQHW\�ILYH�RI�����SDUHQWV� ��������ZKR�SDUWLFLSDWHG� LQ� WKH�
VWXG\� VWDWHG� WKDW� WKH\�H[SHULHQFHG�DQ[LHW\�ZKHQ�FRPLQJ� WR�
WKH�KRVSLWDO��7KH�SDUHQWV
�PRVW� FRPPRQ� UHDVRQ� IRU� DQ[LHW\�
ZDV��VKDULQJ�WKH�VDPH�HQYLURQPHQW�ZLWK�RWKHU�SDWLHQWV�DW�WKH�
KRVSLWDO�� �Q ���� �������� 2QH� KXQGUHG� ILIW\�HLJKW� RI� WKH�
SDUHQWV���������VWDWHG�WKDW�WKHUH�ZDV�D�FKDQJH�LQ�WKHLU�KDELW�
RI�JRLQJ�WR�WKH�KRVSLWDO�GXH�WR�WKH�SDQGHPLF��7KH�UDWH�RI�WKLV�
FKDQJH�ZDV� KLJKHU� LQ� WKH� SDUHQWV�ZKR�ZHUH� DQ[LRXV� DERXW�
FRPLQJ� WR� WKH� KRVSLWDO� �S�������� 3DUHQWV� FRQFHUQHG� DERXW�
DSSO\LQJ�WR�WKH�KRVSLWDO�ZHUH�DSSUR[LPDWHO\�����WLPHV�PRUH�
OLNHO\�WR�GHOD\�EULQJLQJ�WKHLU�FKLOG�WR�WKH�KRVSLWDO�DQG�GLVUXSW�
WKHLU�FKLOG
V�IROORZ�XS�RU�URXWLQH�FRQWURO��

Conclusions: 
0RVW�SDUHQWV� DUH� FRQFHUQHG� DERXW� DSSO\LQJ� WR� WKH�KRVSLWDO��
DQG� WKLV� EULQJV� WKH� ULVNV� RI� GLVUXSWHG� FKLOG� IROORZ�XSV� DQG�
GHOD\HG�DFFHVV�RI�VLFN�FKLOGUHQ�WR�KHDOWK�VHUYLFHV��6FKHGXOLQJ�
VLFN�YLVLWV�DQG�ZHOO�FKLOG�YLVLWV�GXULQJ�GLIIHUHQW�WLPHV�RI�WKH�
GD\� RU� DW� GLIIHUHQW� GHVLJQDWHG� SODFHV�� RU� HVWDEOLVKLQJ� DQG�
H[SDQGLQJ� WHOHKHDOWK� VHUYLFHV� WR� LGHQWLI\� WKRVH� ZKR� QHHG�
LQ�SHUVRQ�FRQWDFW�ZLWK�WKH�KHDOWK�IDFLOLW\�PD\�KHOS�WR�PLWLJDWH�
VXFK�GHOD\V���
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&29,'���� SDQGHPLVL� LOH� oRFXN� VD÷OÕ÷Õ� SROLNOLQLNOHULQH�
\DSÕODQ�EDúYXUX�VD\ÕODUÕQGD�|QHPOL�ELU�G�ú�ú�PH\GDQD�JHOGL�
�������$OÕQDQ� L]RODV\RQ� |QOHPOHUL� VRQXFXQGD� KDYD� \ROX� YH�
IHNDO�RUDO�\RO�LOH�EXODúDQ�KDVWDOÕNODUÕQ��VR÷XN�DOJÕQOÕ÷Õ��JDVWUR�
HQWHULW��EURQúLROLW��DNXW�RWLWLWV�PHGLD�YE���D]DOPDVÕ�EX�G�ú�úWH�
ROGXNoD� |QHPOL� ELU� HWNL\H� VDKLSWLU� ���� ������$LOHOHULQ� oRFXN�
ODUÕQÕ� KDVWDQH\H� JHWLUPHNWHQ� NDoÕQPDVÕ� GD� KDVWDQH� EDúYXUX�
ODUÕQGDNL�D]DOPD\D�NDWNÕGD�EXOXQDQ�ELU�HWNHQGLU������������
/LWHUDW�U��HEHYH\QOHULQ�SDQGHPL�VÕUDVÕQGD�\�NVHN�VWUHV��ND\JÕ�
YH�PDOL�\�N�\DúDGÕNODUÕQÕ�J|VWHUPHNWHGLU���������(EHYH\QOH�
ULQ� &29,'���¶GDQ� NRUXQPDN� LoLQ� \DSWÕ÷Õ� IL]LNVHO� WHPDVÕ�
D]DOWPDN� YH� HO� \ÕNDPD� VÕNOÕ÷ÕQÕ� DUWÕUPDN� JLEL� GDYUDQÕú�
GH÷LúLNOLNOHULQLQ� DUDVÕQGD� VD÷OÕN� NXUXOXúODUÕQD� \DSÕODQ�

]L\DUHWOHUL�D]DOWPDN�GD�YDUGÕU������(EHYH\QOHULQ�&29,'���
D�
\DNDODQPD�NRUNXVX�oRFXN�DFLO�VHUYLVOHULQH�JHFLNPLú�EDúYXUX�
ODUD�� WDQÕ�WHGDYLGH� JHFLNPHOHUH�� VD÷OÕNOÕ� oRFXN� L]OHPOHULQGH�
DNVDNOÕNODUD�� DúÕODUGD� YH� WDUDPDODUGD� JHFLNPHOHUH� QHGHQ�
RODELOLU�������������<�]�\�]H�VD÷OÕN�KL]PHWL�DOPDQÕQ�PÕ��\RNVD�
VD÷OÕN� KL]PHWLQH� EDúYXUPD\DUDN� HUWHOHPHQLQ� PL� DLOHOHU�
WDUDIÕQGDQ� GDKD� HQGLúH� YHULFL� EXOXQGX÷XQX� GH÷HUOHQGLUHQ�
oDOÕúPDODU� \DSÕOPÕúWÕU�� %DNÕP� YHUHQOHULQ� \�]� \�]H� VD÷OÕN�
KL]PHWL� DOPD\Õ�� VD÷OÕN� KL]PHWLQLQ� HUWHOHQPHVLQGHQ� GDKD�
ND\JÕ�YHULFL�EXOGX÷X�J|VWHULOPLúWLU����������%DNÕP�YHUHQOHULQ�
SDQGHPL� ND\QDNOÕ� HQGLúHOHULQL� YH� VHEHSOHULQL� DQODPDN��
oRFXNODUÕQ� LKWL\DFÕ� RODQ� VD÷OÕN� KL]PHWOHULQGHQ� JHFLNPHGHQ��
]DPDQÕQGD� YH� V�UHNOL� ELU� úHNLOGH� \DUDUODQDELOPHVL� LoLQ� \RO�
J|VWHULFL�RODELOLU��

(EHYH\QOHULQ� HQGLúHOHUL� QHGHQL� LOH� KDVWDQH\H� JLWPHNWHQ�
NDoÕQPDVÕ�VRQXFXQGD�ROXúDELOHFHN�oRFXN�VD÷OÕ÷Õ�VRUXQODUÕQÕ�
HQJHOOHPHN�� oRFXNODUÕQ� LKWL\DFÕ� RODQ� VD÷OÕN� KL]PHWOHULQGHQ�
JHFLNPHGHQ�� ]DPDQÕQGD� YH� V�UHNOL� ELU� úHNLOGH� \DUDUOD�
QDELOPHVLQL� VD÷ODPDN� VRQ�GHUHFH�|QHPOLGLU��%X�QHGHQOH�EX�
oDOÕúPDQÕQ�DPDFÕ��SDQGHPL�G|QHPLQGH�oRFXNODUÕQÕ�KDVWDQH\H�
JHWLUHQ�HULúNLQOHULQ�KDVWDQH\H�EDúYXUPD� LOH� LOJLOL� WHGLUJLQOLN�
\DúDPD�VÕNOÕ÷ÕQÕ�YH�EXQD�HWNL�HGHQ�HWPHQOHUL�EHOLUOHPHNWLU�
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�����ùXEDW������WDULKOHUL�DUDVÕQGD�\DSÕOGÕ��dDOÕúPD�LoLQ�7�&��
6D÷OÕN�%DNDQOÕ÷Õ¶QGDQ�&29,'���� oDOÕúPD� L]QL� YH�$NGHQL]�
hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� .OLQLN�$UDúWÕUPDODU� (WLN� .XUX�
OX¶QGDQ� HWLN� L]LQ� DOÕQGÕ� ������������ .$(.������� dDOÕúPD��
$UDúWÕUPD� YH� <D\ÕQ� (WL÷LQH�� +HOVLQNL� 'HNODUDV\RQX�
øONHOHUL¶QH� X\XODUDN� JHUoHNOHúWLULOGL�� oDOÕúPDQÕQ� \DSÕODFD÷Õ�
LOJLOL� NXUXPODUGDQ� L]LQ� DOÕQGÕ� YH� NDWÕOÕPFÕODUD� oDOÕúPDQÕQ�
DPDFÕ�YH�NDSVDPÕ�DoÕNODQDUDN�RQDP�DOÕQGÕ�
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EDúYXUDQ�KDVWD�VD\ÕVÕ�YH�|QFHNL�\ÕOÕQ�D\QÕ�D\ODUÕQGD�EDúYXUDQ�
KDVWD�VD\ÕVÕ�LQFHOHQGL��$NGHQL]�hQLYHUVLWHVL�+DVWDQHVL�*HQHO�
dRFXN�3ROLNOLQL÷LQH������\ÕOÕQÕQ�0DUW�1LVDQ�0D\ÕV�D\ODUÕQ�
GD�������KDVWDQÕQ�������\ÕOÕQÕQ�0DUW�1LVDQ�0D\ÕV�D\ODUÕQGD�
LVH�������KDVWDQÕQ�EDúYXUX�\DSWÕ÷Õ�YH�EDúYXUX�VD\ÕVÕQGD�����
D]DOPD�ROGX÷X�VDSWDQGÕ��$QFDN�D\ODU�JHoWLNoH�EDúYXUXODUGDNL�
D]DOPD�HWNLVL�N�o�OPH\H�EDúODGÕ��%X�J|]OHPH�GH�GD\DQDUDN��
YHUL� WRSODQPDVÕ� SODQODQDQ� G|QHP� LoLQ� EHNOHQHQ� EDúYXUX�
VD\ÕVÕ�����D]DOPD��]HULQGHQ�KHVDSODQGÕ��+D]LUDQ������ùX�
EDW� ����� WDULKOHUL� DUDVÕQGD�$NGHQL]� hQLYHUVLWHVL� +DVWDQHVL�
*HQHO� dRFXN� 3ROLNOLQL÷LQH� EDúYXUDQ� KDVWD� VD\ÕVÕ� �������
VDSWDQGÕ�� ���� D]DOPD� |QJ|U�V�� LOH� EHNOHQHQ� KDVWD� VD\ÕVÕ�
\DNODúÕN� ������ NDEXO� HGLOGL�� (OHNWURQLN� KHVDSODPD� DUDFÕ�
NXOODQÕODUDN��������NLúL�HYUHQ�E�\�NO�÷�������J�YHQ�DUDOÕ÷Õ��
����SRSXODV\RQ�GD÷ÕOÕPÕ�YH����KDWD�SD\Õ�LOH�|UQHNOHP�VD\ÕVÕ�
���� RODUDN� KHVDSODQGÕ� �KWWSV���ZZZ�FDOFXODWRU�QHW�VDP�
SOH�VL]H�FDOFXODWRU�KWPO�� YH� HQ� D]� ���� JHoHUOL� DQNHW� HOGH�
HGLOPHVL�KHGHIOHQGL������
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)DUNOÕ� �ONHOHUGH� \DSÕODQ� oDOÕúPDODUGD� SDQGHPL� G|QHPLQGH�
oRFXN� SROLNOLQLNOHULQH� EDúYXUXODUÕQGD� ������� RUDQÕQGD�
D]DOPD�VDSWDQPÕúWÕU� �������dDOÕúPDPÕ]GD� OLWHUDW�UOH�X\XPOX�
RODUDN� SDQGHPL� G|QHPLQGH� JHQHO� oRFXN� SROLNOLQLN� JLULú�
VD\ÕVÕQGD�������D]DOPD�ROGX÷X�VDSWDQGÕ��
+LQGLVWDQ¶GD�HULúNLQOHUGH�\DSÕODQ�ELU�oDOÕúPDGD�NDWÕOÕPFÕODUÕQ�
���¶�� DLOH� ELUH\OHULQGHQ� ELUL� HYGHQ� GÕúDUÕ� oÕNWÕ÷ÕQGD�
ND\JÕODQGÕ÷ÕQÕ�YH������¶L�SDQGHPL�QHGHQL�LOH�VD÷OÕN�NXUXP�
ODUÕQD�JLWPHNWHQ�NDoÕQGÕ÷ÕQÕ�\D�GD�JLWPH�VÕNOÕ÷ÕQÕ�D]DOWWÕ÷ÕQÕ�
EHOLUWPLúWLU������dDOÕúPDPÕ]GD�KDVWDQH\H�JLWPH�DOÕúNDQOÕ÷ÕQ�
GD� GH÷LúLNOLN� \DSPD�RUDQÕ�� OLWHUDW�UOH� EHQ]HU� RODUDN��������
VDSWDQGÕ��(EHYH\QOHULQ�KDVWDQH\H�JHOLUNHQ�WHGLUJLQOLN�\DúDPD�
RUDQÕ������¶\GL��gUQHNOHPLQ�KDVWDQH\H�JHOHQ�HEHYH\QOHUGHQ�
ROXúPDVÕ� QHGHQL\OH� ND\JÕVÕ� GDKD� \�NVHN� ROXS� KDVWDQH\H�
JHOPH\HQOHU� |UQHNOHP� GÕúÕQGD� NDOGÕ÷Õ� LoLQ�� VDSWDGÕ÷ÕPÕ]�
WHGLUJLQOLN�RUDQODUÕ�WRSOXP�JHQHOLQGHQ�YH�GL÷HU�oDOÕúPDODUGDQ�
GDKD�G�ú�N�RODELOLU�
$PHULNDQ�3VLNRORML�'HUQH÷L¶QLQ�SDQGHPL�G|QHPLQGH�\DSWÕ÷Õ�
ELU�DQNHWWH�HEHYH\QOHULQ����¶VÕ�VWUHV�VHYL\HVLQL�\�NVHN�����
�]HULQGHQ����RODUDN�EHOLUWPLúWLU�������dDOÕúPD�JUXEXPX]GDNL�
HEHYH\QOHU�GH�EHQ]HU�úHNLOGH�WHGLUJLQOLN�VHYL\HOHULQL�³ID]OD´�
\D�GD�³oRN�ID]OD´�����]HULQGHQ������RODUDN�QLWHOHQGLUGL�
<DSÕODQ� DUDúWÕUPDODUGD� SDQGHPL� G|QHPLQGH� HEHYH\QOHULQ�
J�QO�N�KD\DWWD�VWUHV�\DúDPD�QHGHQOHUL��RNXOODUÕQ�NDSDQPDVÕ��
oHYULPLoL�H÷LWLPH�X\XPXQ�]RUOX÷X��oRFXN�EDNÕPÕQD�\|QHOLN�
VRV\DO�GHVWH÷LQ�D]DOPDVÕ��PDGGL�ND\JÕODUÕQ�DUWPDVÕ��Lú�ND\EÕ�
\D� GD� JHOLU� D]DOPDVÕ� QHGHQOL��� VD÷OÕN� KL]PHWOHULQH� HULúLPLQ�
]RUODúPDVÕ��HQIHNVL\RQ�NDSPD�HQGLúHOHUL��JÕGD�YH�EDUÕQPD\D�
HULúLP� HQGLúHOHUL� úHNOLQGH� WDQÕPODQPÕúWÕU� ����� ���� �����
dDOÕúPDPÕ]GD� HEHYH\QOHULQ� KDVWDQH\H� EDúYXUX� LOH� LOJLOL�
WHGLUJLQOLN� QHGHQOHULQL� VRUJXODGÕ÷ÕPÕ]GD� HQ� VÕN� VHEHELQ�
³KDVWDODUOD�D\QÕ�RUWDPÕ�SD\ODúPDN´�ROGX÷XQX�VDSWDGÕN��(EH�
YH\QOHULQ� EX� QHGHQOH� oRFXNODUÕQÕ� KDVWDQH\H� JHWLUPHNWHQ�
NDoÕQPDVÕQÕQ�ROXPVX]�VRQXoODUÕQÕ�HQJHOOH\HELOPHN�LoLQ�KDVWD�
oRFXNODUOD�VD÷OÕNOÕ�oRFXNODUÕQ�D\UÕ�RUWDPODUGD�YH�J�Q�Q�D\UÕ�
VDDWOHULQGH�NDEXO�HGLOPHVL�SODQODQDELOLU������

dDOÕúPDPÕ]GD�KDVWDQH\H�EDúYXUPD�LOH�LOJLOL�WHGLUJLQOL÷L�RODQ�
HEHYH\QOHULQ��oRFXNODUÕQÕ�KDVWDQH\H�JHWLUPH\L�JHFLNWLUPH�YH�
UXWLQ�WDNLSOHULQL�DNVDWPD�ULVNL�����NDW�GDKD�\�NVHN�LGL��<D\ÕQ�
ODQDQ�YDND�UDSRUODUÕQGD��HEHYH\QOHULQ�KDVWDQHOHUGHQ�NDoÕQPD�
H÷LOLPLQLQ� QHGHQ� ROGX÷X� JHFLNPH� VRQXFXQGD� N|W�OHúHQ�
SHGLDWULN�KDVWDODU�ELOGLULOPLúWLU���������������������(EHYH\QOH�
ULQ� WHGLUJLQOL÷L� QHGHQL� LOH� oRFXNODUÕQ� LKWL\DFÕ� RODQ� VD÷OÕN�
EDNÕPÕQD�XODúWÕUÕOPDPDVÕ� oRFX÷XQ�GXUXPXQGD�N|W�OHúPH\H�
QHGHQ� RODELOLU�� dRFXNODUÕQ� UXWLQ� WDNLSOHULQLQ� GHYDPOÕOÕ÷ÕQÕQ�
VD÷ODQDELOPHVL� YH� KDVWDOÕN� GXUXPODUÕQGD� WUL\DMÕ� LoLQ� WHOH�WÕS�
X\JXODPDODUÕ� NXOODQÕODELOLU�� 7HOH�WÕS� X\JXODPDODUÕ� VD÷OÕN�
KL]PHWLQH�XODúÕPÕQ�NROD\ODúPDVÕQÕ�� WDQÕ�YH� WHGDYL�V�UHoOHUL�
QLQ� KÕ]ODQGÕUÕOPDVÕQÕ�� VD÷OÕN� KL]PHWOHULQLQ� X]DN� PHVDIHOHUH�
XODúWÕUÕOPDVÕQÕ��KDVWD�ELOJLOHULQH�NROD\�XODúÕOPDVÕQÕ��WHGDYL�YH�
WDNLS�PDOL\HWOHULQLQ�D]DOPDVÕQÕ�VD÷ODU�����������7HOH�WÕS�X\JX�
ODPDODUÕ� LOH� KDVWDOÕ÷D�PDUX]� NDOPD� HQGLúHVL� RODQ� ELUH\OHULQ�
LKWL\DoODUÕQÕQ�NDUúÕODQPDVÕ�YH�DFLO�VHUYLV�\D�GD�SROLNOLQLNOHUH�
JHUHNVL]�EDúYXUXODUÕQ�D]DOWÕOPDVÕ�VD÷ODQDELOLU��3DQGHPL�G|QH�
PLQGH� �ONHPL]GH� WHOH�WÕS� X\JXODPDODUÕ��&29,'���� WHPDVOÕ�
YH�KDVWDODUÕQÕQ�HY�WDNLSOHUL��ILO\DV\RQ�oDOÕúPDODUÕ��JHEH�EHEHN�

WDNLSOHULQLQ�YH�DúÕODPD�KL]PHWOHULQLQ�GHYDPOÕOÕ÷ÕQÕQ�VD÷ODQ�
PDVÕ�LoLQ�EDúDUÕ�LOH�NXOODQÕOPÕúWÕU������

dDOÕúPDPÕ]GD� KDVWDQH\H� EDúYXUPD� LOH� LOJLOL� WHGLUJLQOLN�
\DúD\DQ�DLOHOHUGH�oRFX÷XQXQ�DúÕVÕQÕ�DNVDWPD�RUDQÕ�GL÷HUOHUL�
LOH�IDUNOÕ�EXOXQPDGÕ��DQFDN�DUDGD�DQODPOÕ�IDUN�EXOXQPDPDVÕ�
|UQHNOHPLQ�N�o�N�ROPDVÕQGDQ�ND\QDNODQPÕú�RODELOLU��$\UÕFD�
oDOÕúPDPÕ]�KDVWDQH\H�EDúYXUDQODU� LOH� VÕQÕUOÕ� ROGX÷X� LoLQ�EX�
RUDQÕQ�WRSOXP�LoLQ�JHQHOOHúWLULOPHVL�P�PN�Q�GH÷LOGLU��6D÷OÕN�
%DNDQÕ¶QÕQ�DoÕNODPDVÕQD�J|UH�|UQH÷LQ������\ÕOÕ�LoLQGH�ELU�\Dú�
DOWÕ� oRFXNODUGD� EHúOL� NDUPD� DúÕQÕQ� �� GR]XQXQ� X\JXODQPD�
RUDQÕ� ���¶GLU� ������ dDOÕúPD� JUXEXPX]GDNL� oRFXNODUGD�
NDoÕUÕOPÕú� DúÕ� IÕUVDWODUÕQÕQ� GDKD� ID]OD� JLEL� J|U�QPHVL� \Dú�
JUXEXQXQ� IDUNOÕ� ROPDVÕQGDQ� YH� RNXO� DúÕODPDODUÕQÕQ�
DNVDPDVÕQGDQ�GD�ND\QDNODQPÕú�RODELOLU��5XWLQ�oRFXN�VD÷OÕ÷Õ�
L]OHPLQGH�oRN�|QHPOL�ELU�\HUH�VDKLS�RODQ�YH�ELUoRN�oRFX÷XQ�
|O�P�Q�Q�YH� VDNDWOÕ÷ÕQÕQ�|QOHQPHVLQGH�E�\�N� URO�R\QD\DQ�
DúÕODPDQÕQ�|QHPL�KDNNÕQGD� WRSOXPGD� IDUNÕQGDOÕN�ROXúWXUXO�
PDVÕQÕQ�E�\�N�|QHP�DU]�HWWL÷LQL�G�ú�QPHNWH\L]�
/LWHUDW�UGH� NURQLN� KDVWDOÕ÷Õ� RODQ� oRFXNODUÕQ� HEHYH\QOHULQGH�
SDQGHPL� LOLúNLOL� VWUHV� VHYL\HOHULQLQ� GDKD� \�NVHN� ROGX÷XQX�
GHVWHNOH\HQ� oDOÕúPDODU� PHYFXWWXU� ���� ���� ����� 7�UNL\H¶GH�
\DSÕODQ�ELU�oDOÕúPDGD�LVH�DVWÕPOÕ�oRFXNODUÕQ�DQQHOHULQLQ�ND\JÕ�
G�]H\OHULQLQ�VD÷OÕNOÕ�oRFXNODUD�EHQ]HU�ROGX÷XQX�EXOXQPXúWXU�
������dDOÕúPD�JUXEXPX]GD�oRFXNWD�NURQLN�KDVWDOÕN�YDUOÕ÷Õ�LOH�
HEHYH\QLQ� WHGLUJLQ� ROPDVÕ� DUDVÕQGD� LOLúNL� VDSWDQPDGÕ��
+DVWDQHPL]GH� NURQLN� KDVWDOÕ÷Õ� RODQ� oRFXNODUÕQ� NRQWUROOHUL�
LoLQ�LOJLOL�\DQ�GDO�SROLNOLQLNOHULQH��DNXW�GXUXPODU�LoLQ�GH�DFLO�
VHUYLVH� EDúYXUPDODUÕQGDQ� YH� oDOÕúPDPÕ]ÕQ� EX� SRS�ODV\RQX�
\HWHULQFH�NDSVD\DPDPDVÕQGDQ�GROD\Õ�IDUNOÕOÕN�VDSWDQDPDPÕú�
RODELOLU�

6DQFDNOÕ�YH�DUNDGDúODUÕ�\DSWÕNODUÕ�oDOÕúPDGD�SDQGHPL�G|QH�
PLQGH�oRFXNODUD�EHVLQ�WDNYL\H�NXOODQÕPÕQÕ�DVWÕPOÕ�oRFXNODUGD�
������ VD÷OÕNOÕ� oRFXNODUGD� ������ EXOPXúODUGÕU� YH� HQ� VÕN�
NXOODQÕODQ� WDNYL\HOHULQ� EDOÕN� \D÷Õ� YH� '� YLWDPLQL� ROGX÷XQX�
VDSWDPÕúODUGÕU�������(QGRQH]\D¶GD�\DSÕODQ�ELU�oDOÕúPDGD�LVH�
DQQHOHULQ� ���¶LQLQ� oRFXNODUÕQD� &29,'���
X� |QOHPHN� LoLQ�
LODo� YH\D� WDNYL\H� YHUGL÷L� YH� HQ� VÕN� NXOODQÕODQ� �U�QOHULQ�
YLWDPLQOHU�� ]HQFHILO� YH� EDO� ROGX÷X� VDSWDQPÕúWÕU� ������%L]LP�
oDOÕúPDPÕ]GD� LVH� WDNYL\H� �U�Q� NXOODQÕPÕ� ������ YH� HQ� VÕN�
NXOODQÕODQ��U�QOHU�'�YLWDPLQL�LOH�EDOÕN�\D÷Õ�RODUDN�VDSWDQGÕ��
2UDQÕQ�OLWHUDW�UH�J|UH�G�ú�N�VDSWDQPDVÕ��oDOÕúPDQÕQ�KDVWDQ�
H\H�JHOHQ�HEHYH\QOHUOH�\DSÕOPDVÕ�YH�EX�HEHYH\QOHULQ�KHNLP�
|QHULOHULQH� XODúDELOLU� ROPDVÕQGDQ� ND\QDNODQPÕú� RODELOLU��
(QGR]QH]\D¶GD� \DSÕODQ� oDOÕúPDGD� DQQHOHULQ� SVLNRORMLN�
GXUXPX� LOH� oRFX÷XQD� WDNYL\H� �U�Q� YHUPH� RUDQÕ� LOLúNLVL]�
EXOXQXUNHQ� EL]LP� oDOÕúPDPÕ]GD� HEHYH\QLQ� WHGLUJLQOL÷LQLQ�
oRFX÷XQD� WDNYL\H� �U�Q� YHUPH� LKWLPDOLQL� ���� NDW� DUWÕUGÕ÷Õ�
VDSWDQGÕ�������$LOHOHULQ�WHGLUJLQOL÷LQLQ�D]DOWÕOPDVÕQD�\|QHOLN�
G�]HQOHPHOHU��oRFXNODUD�KHNLP�|QHULVL�GÕúÕQGD�EHVLQ�WDNYL\H�
OHULQLQ�NXOODQGÕUÕOPDVÕQÕ�D]DOWDELOPHN�LoLQ�|QHPOLGLU�

6DQFDNOÕ�YH�DUNDGDúODUÕQÕQ�oDOÕúPDVÕQGD�HEHYH\QOHULQ�DQNVL�
\HWH�GXUXPX�LOH�L]RODV\RQ�|QOHPOHULQH�YH�KLM\HQ�NXUDOODUÕQD�
X\XPX�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQPDPÕúWÕU�������%HQ]HU�
úHNLOGH�EL]�GH�oDOÕúPDPÕ]GD�WHGLUJLQOLN�\DúD\DQ�HEHYH\QOHUOH�
GL÷HUOHULQLQ� L]RODV\RQ� |QOHPOHULQH� YH� KLM\HQ� NXUDOODUÕQD�

X\XP� RUDQÕQGD� IDUN� ROPDGÕ÷ÕQÕ�� HEHYH\QOHULQ� LIDGH� HGLOHQ�
WHGLUJLQOLN�VHYL\HVL�LOH�X\JXODQDQ�|QOHPOHU�DUDVÕQGD�GD�LOLúNL�
ROPDGÕ÷ÕQÕ�VDSWDGÕN��%X�GXUXP�oDOÕúPDQÕQ�\DSÕOGÕ÷Õ�G|QHP�
GH��ONHPL]GH�PDVNH�NXOODQÕPÕQÕQ�]RUXQOX�ROPDVÕ��\DúOÕODU�YH�
oRFXNODU� LoLQ� VRND÷D� oÕNPD� \DVD÷Õ� X\JXODQDQ� G|QHPOHU�
ROPDVÕ��GL÷HU�L]RODV\RQ�|QOHPOHUL�YH�KLM\HQ�NXUDOODUÕ�LoLQ�VÕN�
VÕN� ELOJLOHQGLUPHOHU� \DSÕOPDVÕ� VRQXFXQGD� X\XPXQ� WRSOXP�
JHQHOLQGH�\�NVHN�ROPDVÕQD�ED÷OÕ�RODELOLU�

dDOÕúPDQÕQ� NHVLWVHO� WLSWH� ROPDVÕQGDQ� GROD\Õ� QHGHQVHOOLN�
LOLúNLVLQLQ�NXUXODPDPDVÕ��WHN�PHUNH]OL�YH�KDVWDQH\H�EDúYXUDQ�
HEHYH\QOHU�LOH�VÕQÕUOÕ�ROPDVÕ�QHGHQL\OH�VRQXoODUÕQÕQ�WRSOXPD�
JHQHOOHQHPHPHVL� NÕVÕWOÕ� \|QOHULGLU�� %X� NÕVÕWOÕOÕNODUD� UD÷PHQ�
oDOÕúPD�� HEHYH\QOHUGH� WHGLUJLQOLN� \DúDPD� RUDQÕQÕQ� \�NVHN�
OL÷LQH�YH�EX�GXUXPXQ�RODVÕ�VRQXoODUÕQD�GLNNDW�oHNPHVL�YH�EX�
NRQXODUGD� \DSÕODELOHFHN� LOHUL� oDOÕúPDODUD� ILNLU� VD÷ODPDVÕ�
DoÕVÕQGDQ�|QHPOLGLU��

SONUÇ
(EHYH\QOHULQ� E�\�N� NÕVPÕ� KDVWDQH\H� EDúYXUPD� NRQXVXQGD�
WHGLUJLQOLN� KLVVHWPHNWHGLU� YH� EX� GXUXP� oRFXN� VD÷OÕ÷Õ�
KL]PHWOHULQLQ� QLWHOLNOL� V�UG�U�OPHVLQL� ROXPVX]� HWNLOH\HELOLU��
&29,'���� NRUNXVXQXQ� KDVWDOÕ÷ÕQ� NHQGLVLQGHQ� GDKD� ID]OD�
]DUDU�YHUPHVLQL�|QOHPHN�LoLQ�HEHYH\QOHUL�JHUHNWL÷LQGH�VD÷OÕN�
SHUVRQHOL� LOH� HWNLOHúLPH� JLUPH\H� WHúYLN� HWPHN� JHUHNHELOLU��
6D÷OÕN�KL]PHWOHUL�VXQXODQ�ELULPOHUGH�KDVWD�oRFXNODUOD�VD÷OÕNOÕ�
oRFXNODUÕQ� D\UÕ� RUWDPODUGD� YH� J�Q�Q� D\UÕ� VDDWOHULQGH� NDEXO�
HGLOPHVL�DLOHOHULQ�WHGLUJLQOL÷LQL�D]DOWDELOLU��+DVWDQH\H�EDúYXU�
PD\DFDN�NDGDU�WHGLUJLQOL÷L�\�NVHN�DLOHOHUL�VDSWDPDN��oRFXN�
ODUÕQÕQ� WDNLELQL� \DSPDN�� � \�]� \�]H� J|U�úPH� JHUHNWLUHQ�
GXUXPODUÕ� VDSWD\ÕS� JHFLNPHOHUL� |QOH\HELOPHN� LoLQ� WHOH�WÕS�
X\JXODPDODUÕQÕQ� \D\JÕQODúWÕUÕOPDVÕ� SODQODQDELOLU�� (EHYH\Q�
OHULQ� \DúDGÕ÷Õ� WHGLUJLQOL÷LQ� QHGHQOHULQLQ� GDKD� L\L�
DQODúÕODELOPHVL� YH� JHUHNOL� JLULúLPOHULQ� SODQODQDELOPHVL� LoLQ�
\DSÕODFDN�oDOÕúPDODUD�LKWL\Do�YDUGÕU�

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX�WDUDIÕQGDQ�RQD\ODQPÕúWÕU��.$(.������������������

+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���7DVDUÕP�±�(�0���6�9���'HQHWOHPH�±�(�0��0�(���
.D\QDNODU� ±� 0�(��� 0DO]HPHOHU� ±� 0�(��� 9HUL� 7RSODQPDVÕ�
YH�YH\D�øúOHPHVL�±�0�(���$QDOL]�YH�YH\D�<RUXP�±�0�(��(�0���
6�9��� /LWHUDW�U� 7DUDPDVÕ� �� 0�(��� <D]Õ\Õ� <D]DQ� ±� 0�(���
(OHúWLUHO�øQFHOHPH�±�(�0���6�9�

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

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

��

>MZQ�<WXTIUI�)ZItTIZÜ
9HULOHU� \DSÕODQGÕUÕOPÕú� DQNHW� NXOODQÕODUDN� WRSODQGÕ��$QNHWWH�
KDVWD� ELOJLOHULQL� �oRFX÷XQ� \DúÕ�� NURQLN� KDVWDOÕ÷Õ� ROXS�
ROPDGÕ÷Õ�� YLWDPLQ� GHVWH÷L� YHULOLS� YHULOPHGL÷L��� KDVWDQH\H�
EDúYXUX�QHGHQLQL��úLND\HW�YDUOÕ÷Õ��NRQWURO���KDVWDQH\H�EDúYXU�
PD� NRQXVXQGD� HEHYH\QLQ� WHGLUJLQOLN� \DúDPD� GXUXPXQX�
�WHGLUJLQOLN� ROXS� ROPDPDVÕ�� YDUVD� GHUHFHVL�� WHGLUJLQOLN�
KLVVHWPH� QHGHQOHUL�� &29,'���¶GDQ� NRUXQPDN� LoLQ� DOÕQDQ�
|QOHPOHU�� &29,'���� QHGHQL� LOH� KDVWDQH� EDúYXUXODUÕQGD�
GH÷LúLNOLN� ROXS� ROPDGÕ÷Õ� YE��� � |÷UHQPH\H� \|QHOLN� ��� VRUX�
YDUGÕ��

>MZQ�<WXTIVUI[Ü
$UDúWÕUPD� LoLQ�+D]LUDQ� �����ùXEDW� ����� WDULKOHUL� DUDVÕQGD��
$NGHQL]� hQLYHUVLWHVL� +DVWDQHVL� *HQHO� dRFXN� 3ROLNOLQL÷LQH�
EDúYXUDQ� oRFXN� KDVWDODUÕQ� HEHYH\QOHULQH� EDúYXUX� VÕUDVÕQD�
J|UH�oDOÕúPDQÕQ�NDSVDPÕ�YH�DPDFÕ�DQODWÕODUDN�NDWÕOÕP�LVWH÷L�
VRUXOGX�� dDOÕúPD\D� NDWÕOPD\D� J|Q�OO�� RODQODUÕQ� W�P�QH�
DQNHW� IRUPX�YHULOGL�� GROGXUDUDN� JHUL� YHUPHVL� LVWHQGL��(NVLN�
GROGXUXODQ� YH\D� X\JXQ� RODUDN� GROGXUXOPD\DQ� DQNHWOHU�
oDOÕúPD�GÕúÕQGD�EÕUDNÕOGÕ��dDOÕúPD�V�UHVLQGH�EDúYXUDQ�KDVWD�
VD\ÕVÕQÕQ� |QJ|U�OHQGHQ� ID]OD� ROPDVÕ� QHGHQL� LOH� |UQHNOHP�
VD\ÕVÕQD�XODúÕOGÕNWDQ�VRQUD�GD��SODQODQDQ�YHUL�WRSODPD�V�UHVL�
GkKLOLQGH��YHUL� WRSODPD\D�GHYDP�HGLOGL�YH�����DGHW�JHoHUOL�
DQNHWH�XODúÕOGÕ�

Verilerin Analizi
9HULOHU�6366������� �6WDWLVWLFDO�3DFNDJH�RI�6RFLDO�6FLHQFH��
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ABSTRACT
Objective: 
7KLV�VWXG\�DLPV�WR�GHWHUPLQH� WKH�IUHTXHQF\�RI�SDUHQWV�ZKR�
EULQJ�WKHLU�FKLOGUHQ�WR�WKH�KRVSLWDO�GXULQJ�WKH�SDQGHPLF�HUD�WR�
H[SHULHQFH� DQ[LHW\� DERXW� DSSO\LQJ� WR� WKH� KRVSLWDO� DQG� WKH�
IDFWRUV�DIIHFWLQJ�LW��

Method: 
7KH�VWXG\�ZDV�SODQQHG�DV�D�GHVFULSWLYH�FURVV�VHFWLRQDO�W\SH��
DQG�D�TXHVWLRQQDLUH�ZDV�GHOLYHUHG�WR�����SDUHQWV�ZKR�DSSOLHG�
WR� WKH�JHQHUDO�SHGLDWULF�RXWSDWLHQW� FOLQLF��7KH�TXHVWLRQQDLUH�
FRQVLVWHG�RI����TXHVWLRQV�DERXW�SDWLHQW�LQIRUPDWLRQ��FKDUDF�
WHULVWLFV�RI�DSSO\LQJ�WR�WKH�KRVSLWDO��DQG�SDUHQWV
�DQ[LHW\�DERXW�
FRPLQJ�WR�WKH�KRVSLWDO��'DWD�ZHUH�DQDO\]HG�ZLWK�6366�������
VWDWLVWLFDO�SURJUDP��

Results:
1LQHW\�ILYH�RI�����SDUHQWV� ��������ZKR�SDUWLFLSDWHG� LQ� WKH�
VWXG\� VWDWHG� WKDW� WKH\�H[SHULHQFHG�DQ[LHW\�ZKHQ�FRPLQJ� WR�
WKH�KRVSLWDO��7KH�SDUHQWV
�PRVW� FRPPRQ� UHDVRQ� IRU� DQ[LHW\�
ZDV��VKDULQJ�WKH�VDPH�HQYLURQPHQW�ZLWK�RWKHU�SDWLHQWV�DW�WKH�
KRVSLWDO�� �Q ���� �������� 2QH� KXQGUHG� ILIW\�HLJKW� RI� WKH�
SDUHQWV���������VWDWHG�WKDW�WKHUH�ZDV�D�FKDQJH�LQ�WKHLU�KDELW�
RI�JRLQJ�WR�WKH�KRVSLWDO�GXH�WR�WKH�SDQGHPLF��7KH�UDWH�RI�WKLV�
FKDQJH�ZDV� KLJKHU� LQ� WKH� SDUHQWV�ZKR�ZHUH� DQ[LRXV� DERXW�
FRPLQJ� WR� WKH� KRVSLWDO� �S�������� 3DUHQWV� FRQFHUQHG� DERXW�
DSSO\LQJ�WR�WKH�KRVSLWDO�ZHUH�DSSUR[LPDWHO\�����WLPHV�PRUH�
OLNHO\�WR�GHOD\�EULQJLQJ�WKHLU�FKLOG�WR�WKH�KRVSLWDO�DQG�GLVUXSW�
WKHLU�FKLOG
V�IROORZ�XS�RU�URXWLQH�FRQWURO��

Conclusions: 
0RVW�SDUHQWV� DUH� FRQFHUQHG� DERXW� DSSO\LQJ� WR� WKH�KRVSLWDO��
DQG� WKLV� EULQJV� WKH� ULVNV� RI� GLVUXSWHG� FKLOG� IROORZ�XSV� DQG�
GHOD\HG�DFFHVV�RI�VLFN�FKLOGUHQ�WR�KHDOWK�VHUYLFHV��6FKHGXOLQJ�
VLFN�YLVLWV�DQG�ZHOO�FKLOG�YLVLWV�GXULQJ�GLIIHUHQW�WLPHV�RI�WKH�
GD\� RU� DW� GLIIHUHQW� GHVLJQDWHG� SODFHV�� RU� HVWDEOLVKLQJ� DQG�
H[SDQGLQJ� WHOHKHDOWK� VHUYLFHV� WR� LGHQWLI\� WKRVH� ZKR� QHHG�
LQ�SHUVRQ�FRQWDFW�ZLWK�WKH�KHDOWK�IDFLOLW\�PD\�KHOS�WR�PLWLJDWH�
VXFK�GHOD\V���
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&29,'���� SDQGHPLVL� LOH� oRFXN� VD÷OÕ÷Õ� SROLNOLQLNOHULQH�
\DSÕODQ�EDúYXUX�VD\ÕODUÕQGD�|QHPOL�ELU�G�ú�ú�PH\GDQD�JHOGL�
�������$OÕQDQ� L]RODV\RQ� |QOHPOHUL� VRQXFXQGD� KDYD� \ROX� YH�
IHNDO�RUDO�\RO�LOH�EXODúDQ�KDVWDOÕNODUÕQ��VR÷XN�DOJÕQOÕ÷Õ��JDVWUR�
HQWHULW��EURQúLROLW��DNXW�RWLWLWV�PHGLD�YE���D]DOPDVÕ�EX�G�ú�úWH�
ROGXNoD� |QHPOL� ELU� HWNL\H� VDKLSWLU� ���� ������$LOHOHULQ� oRFXN�
ODUÕQÕ� KDVWDQH\H� JHWLUPHNWHQ� NDoÕQPDVÕ� GD� KDVWDQH� EDúYXUX�
ODUÕQGDNL�D]DOPD\D�NDWNÕGD�EXOXQDQ�ELU�HWNHQGLU������������
/LWHUDW�U��HEHYH\QOHULQ�SDQGHPL�VÕUDVÕQGD�\�NVHN�VWUHV��ND\JÕ�
YH�PDOL�\�N�\DúDGÕNODUÕQÕ�J|VWHUPHNWHGLU���������(EHYH\QOH�
ULQ� &29,'���¶GDQ� NRUXQPDN� LoLQ� \DSWÕ÷Õ� IL]LNVHO� WHPDVÕ�
D]DOWPDN� YH� HO� \ÕNDPD� VÕNOÕ÷ÕQÕ� DUWÕUPDN� JLEL� GDYUDQÕú�
GH÷LúLNOLNOHULQLQ� DUDVÕQGD� VD÷OÕN� NXUXOXúODUÕQD� \DSÕODQ�

]L\DUHWOHUL�D]DOWPDN�GD�YDUGÕU������(EHYH\QOHULQ�&29,'���
D�
\DNDODQPD�NRUNXVX�oRFXN�DFLO�VHUYLVOHULQH�JHFLNPLú�EDúYXUX�
ODUD�� WDQÕ�WHGDYLGH� JHFLNPHOHUH�� VD÷OÕNOÕ� oRFXN� L]OHPOHULQGH�
DNVDNOÕNODUD�� DúÕODUGD� YH� WDUDPDODUGD� JHFLNPHOHUH� QHGHQ�
RODELOLU�������������<�]�\�]H�VD÷OÕN�KL]PHWL�DOPDQÕQ�PÕ��\RNVD�
VD÷OÕN� KL]PHWLQH� EDúYXUPD\DUDN� HUWHOHPHQLQ� PL� DLOHOHU�
WDUDIÕQGDQ� GDKD� HQGLúH� YHULFL� EXOXQGX÷XQX� GH÷HUOHQGLUHQ�
oDOÕúPDODU� \DSÕOPÕúWÕU�� %DNÕP� YHUHQOHULQ� \�]� \�]H� VD÷OÕN�
KL]PHWL� DOPD\Õ�� VD÷OÕN� KL]PHWLQLQ� HUWHOHQPHVLQGHQ� GDKD�
ND\JÕ�YHULFL�EXOGX÷X�J|VWHULOPLúWLU����������%DNÕP�YHUHQOHULQ�
SDQGHPL� ND\QDNOÕ� HQGLúHOHULQL� YH� VHEHSOHULQL� DQODPDN��
oRFXNODUÕQ� LKWL\DFÕ� RODQ� VD÷OÕN� KL]PHWOHULQGHQ� JHFLNPHGHQ��
]DPDQÕQGD� YH� V�UHNOL� ELU� úHNLOGH� \DUDUODQDELOPHVL� LoLQ� \RO�
J|VWHULFL�RODELOLU��

(EHYH\QOHULQ� HQGLúHOHUL� QHGHQL� LOH� KDVWDQH\H� JLWPHNWHQ�
NDoÕQPDVÕ�VRQXFXQGD�ROXúDELOHFHN�oRFXN�VD÷OÕ÷Õ�VRUXQODUÕQÕ�
HQJHOOHPHN�� oRFXNODUÕQ� LKWL\DFÕ� RODQ� VD÷OÕN� KL]PHWOHULQGHQ�
JHFLNPHGHQ�� ]DPDQÕQGD� YH� V�UHNOL� ELU� úHNLOGH� \DUDUOD�
QDELOPHVLQL� VD÷ODPDN� VRQ�GHUHFH�|QHPOLGLU��%X�QHGHQOH�EX�
oDOÕúPDQÕQ�DPDFÕ��SDQGHPL�G|QHPLQGH�oRFXNODUÕQÕ�KDVWDQH\H�
JHWLUHQ�HULúNLQOHULQ�KDVWDQH\H�EDúYXUPD� LOH� LOJLOL� WHGLUJLQOLN�
\DúDPD�VÕNOÕ÷ÕQÕ�YH�EXQD�HWNL�HGHQ�HWPHQOHUL�EHOLUOHPHNWLU�
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6D÷OÕN�%DNDQOÕ÷Õ¶QGDQ�&29,'���� oDOÕúPD� L]QL� YH�$NGHQL]�
hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� .OLQLN�$UDúWÕUPDODU� (WLN� .XUX�
OX¶QGDQ� HWLN� L]LQ� DOÕQGÕ� ������������ .$(.������� dDOÕúPD��
$UDúWÕUPD� YH� <D\ÕQ� (WL÷LQH�� +HOVLQNL� 'HNODUDV\RQX�
øONHOHUL¶QH� X\XODUDN� JHUoHNOHúWLULOGL�� oDOÕúPDQÕQ� \DSÕODFD÷Õ�
LOJLOL� NXUXPODUGDQ� L]LQ� DOÕQGÕ� YH� NDWÕOÕPFÕODUD� oDOÕúPDQÕQ�
DPDFÕ�YH�NDSVDPÕ�DoÕNODQDUDN�RQDP�DOÕQGÕ�
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$NGHQL]� hQLYHUVLWHVL� +DVWDQHVL� *HQHO� dRFXN� 3ROLNOLQL÷LQH�
EDúYXUDQ�KDVWD�VD\ÕVÕ�YH�|QFHNL�\ÕOÕQ�D\QÕ�D\ODUÕQGD�EDúYXUDQ�
KDVWD�VD\ÕVÕ�LQFHOHQGL��$NGHQL]�hQLYHUVLWHVL�+DVWDQHVL�*HQHO�
dRFXN�3ROLNOLQL÷LQH������\ÕOÕQÕQ�0DUW�1LVDQ�0D\ÕV�D\ODUÕQ�
GD�������KDVWDQÕQ�������\ÕOÕQÕQ�0DUW�1LVDQ�0D\ÕV�D\ODUÕQGD�
LVH�������KDVWDQÕQ�EDúYXUX�\DSWÕ÷Õ�YH�EDúYXUX�VD\ÕVÕQGD�����
D]DOPD�ROGX÷X�VDSWDQGÕ��$QFDN�D\ODU�JHoWLNoH�EDúYXUXODUGDNL�
D]DOPD�HWNLVL�N�o�OPH\H�EDúODGÕ��%X�J|]OHPH�GH�GD\DQDUDN��
YHUL� WRSODQPDVÕ� SODQODQDQ� G|QHP� LoLQ� EHNOHQHQ� EDúYXUX�
VD\ÕVÕ�����D]DOPD��]HULQGHQ�KHVDSODQGÕ��+D]LUDQ������ùX�
EDW� ����� WDULKOHUL� DUDVÕQGD�$NGHQL]� hQLYHUVLWHVL� +DVWDQHVL�
*HQHO� dRFXN� 3ROLNOLQL÷LQH� EDúYXUDQ� KDVWD� VD\ÕVÕ� �������
VDSWDQGÕ�� ���� D]DOPD� |QJ|U�V�� LOH� EHNOHQHQ� KDVWD� VD\ÕVÕ�
\DNODúÕN� ������ NDEXO� HGLOGL�� (OHNWURQLN� KHVDSODPD� DUDFÕ�
NXOODQÕODUDN��������NLúL�HYUHQ�E�\�NO�÷�������J�YHQ�DUDOÕ÷Õ��
����SRSXODV\RQ�GD÷ÕOÕPÕ�YH����KDWD�SD\Õ�LOH�|UQHNOHP�VD\ÕVÕ�
���� RODUDN� KHVDSODQGÕ� �KWWSV���ZZZ�FDOFXODWRU�QHW�VDP�
SOH�VL]H�FDOFXODWRU�KWPO�� YH� HQ� D]� ���� JHoHUOL� DQNHW� HOGH�
HGLOPHVL�KHGHIOHQGL������

<):<1̪5)
)DUNOÕ� �ONHOHUGH� \DSÕODQ� oDOÕúPDODUGD� SDQGHPL� G|QHPLQGH�
oRFXN� SROLNOLQLNOHULQH� EDúYXUXODUÕQGD� ������� RUDQÕQGD�
D]DOPD�VDSWDQPÕúWÕU� �������dDOÕúPDPÕ]GD� OLWHUDW�UOH�X\XPOX�
RODUDN� SDQGHPL� G|QHPLQGH� JHQHO� oRFXN� SROLNOLQLN� JLULú�
VD\ÕVÕQGD�������D]DOPD�ROGX÷X�VDSWDQGÕ��
+LQGLVWDQ¶GD�HULúNLQOHUGH�\DSÕODQ�ELU�oDOÕúPDGD�NDWÕOÕPFÕODUÕQ�
���¶�� DLOH� ELUH\OHULQGHQ� ELUL� HYGHQ� GÕúDUÕ� oÕNWÕ÷ÕQGD�
ND\JÕODQGÕ÷ÕQÕ�YH������¶L�SDQGHPL�QHGHQL�LOH�VD÷OÕN�NXUXP�
ODUÕQD�JLWPHNWHQ�NDoÕQGÕ÷ÕQÕ�\D�GD�JLWPH�VÕNOÕ÷ÕQÕ�D]DOWWÕ÷ÕQÕ�
EHOLUWPLúWLU������dDOÕúPDPÕ]GD�KDVWDQH\H�JLWPH�DOÕúNDQOÕ÷ÕQ�
GD� GH÷LúLNOLN� \DSPD�RUDQÕ�� OLWHUDW�UOH� EHQ]HU� RODUDN��������
VDSWDQGÕ��(EHYH\QOHULQ�KDVWDQH\H�JHOLUNHQ�WHGLUJLQOLN�\DúDPD�
RUDQÕ������¶\GL��gUQHNOHPLQ�KDVWDQH\H�JHOHQ�HEHYH\QOHUGHQ�
ROXúPDVÕ� QHGHQL\OH� ND\JÕVÕ� GDKD� \�NVHN� ROXS� KDVWDQH\H�
JHOPH\HQOHU� |UQHNOHP� GÕúÕQGD� NDOGÕ÷Õ� LoLQ�� VDSWDGÕ÷ÕPÕ]�
WHGLUJLQOLN�RUDQODUÕ�WRSOXP�JHQHOLQGHQ�YH�GL÷HU�oDOÕúPDODUGDQ�
GDKD�G�ú�N�RODELOLU�
$PHULNDQ�3VLNRORML�'HUQH÷L¶QLQ�SDQGHPL�G|QHPLQGH�\DSWÕ÷Õ�
ELU�DQNHWWH�HEHYH\QOHULQ����¶VÕ�VWUHV�VHYL\HVLQL�\�NVHN�����
�]HULQGHQ����RODUDN�EHOLUWPLúWLU�������dDOÕúPD�JUXEXPX]GDNL�
HEHYH\QOHU�GH�EHQ]HU�úHNLOGH�WHGLUJLQOLN�VHYL\HOHULQL�³ID]OD´�
\D�GD�³oRN�ID]OD´�����]HULQGHQ������RODUDN�QLWHOHQGLUGL�
<DSÕODQ� DUDúWÕUPDODUGD� SDQGHPL� G|QHPLQGH� HEHYH\QOHULQ�
J�QO�N�KD\DWWD�VWUHV�\DúDPD�QHGHQOHUL��RNXOODUÕQ�NDSDQPDVÕ��
oHYULPLoL�H÷LWLPH�X\XPXQ�]RUOX÷X��oRFXN�EDNÕPÕQD�\|QHOLN�
VRV\DO�GHVWH÷LQ�D]DOPDVÕ��PDGGL�ND\JÕODUÕQ�DUWPDVÕ��Lú�ND\EÕ�
\D� GD� JHOLU� D]DOPDVÕ� QHGHQOL��� VD÷OÕN� KL]PHWOHULQH� HULúLPLQ�
]RUODúPDVÕ��HQIHNVL\RQ�NDSPD�HQGLúHOHUL��JÕGD�YH�EDUÕQPD\D�
HULúLP� HQGLúHOHUL� úHNOLQGH� WDQÕPODQPÕúWÕU� ����� ���� �����
dDOÕúPDPÕ]GD� HEHYH\QOHULQ� KDVWDQH\H� EDúYXUX� LOH� LOJLOL�
WHGLUJLQOLN� QHGHQOHULQL� VRUJXODGÕ÷ÕPÕ]GD� HQ� VÕN� VHEHELQ�
³KDVWDODUOD�D\QÕ�RUWDPÕ�SD\ODúPDN´�ROGX÷XQX�VDSWDGÕN��(EH�
YH\QOHULQ� EX� QHGHQOH� oRFXNODUÕQÕ� KDVWDQH\H� JHWLUPHNWHQ�
NDoÕQPDVÕQÕQ�ROXPVX]�VRQXoODUÕQÕ�HQJHOOH\HELOPHN�LoLQ�KDVWD�
oRFXNODUOD�VD÷OÕNOÕ�oRFXNODUÕQ�D\UÕ�RUWDPODUGD�YH�J�Q�Q�D\UÕ�
VDDWOHULQGH�NDEXO�HGLOPHVL�SODQODQDELOLU������

dDOÕúPDPÕ]GD�KDVWDQH\H�EDúYXUPD�LOH�LOJLOL�WHGLUJLQOL÷L�RODQ�
HEHYH\QOHULQ��oRFXNODUÕQÕ�KDVWDQH\H�JHWLUPH\L�JHFLNWLUPH�YH�
UXWLQ�WDNLSOHULQL�DNVDWPD�ULVNL�����NDW�GDKD�\�NVHN�LGL��<D\ÕQ�
ODQDQ�YDND�UDSRUODUÕQGD��HEHYH\QOHULQ�KDVWDQHOHUGHQ�NDoÕQPD�
H÷LOLPLQLQ� QHGHQ� ROGX÷X� JHFLNPH� VRQXFXQGD� N|W�OHúHQ�
SHGLDWULN�KDVWDODU�ELOGLULOPLúWLU���������������������(EHYH\QOH�
ULQ� WHGLUJLQOL÷L� QHGHQL� LOH� oRFXNODUÕQ� LKWL\DFÕ� RODQ� VD÷OÕN�
EDNÕPÕQD�XODúWÕUÕOPDPDVÕ� oRFX÷XQ�GXUXPXQGD�N|W�OHúPH\H�
QHGHQ� RODELOLU�� dRFXNODUÕQ� UXWLQ� WDNLSOHULQLQ� GHYDPOÕOÕ÷ÕQÕQ�
VD÷ODQDELOPHVL� YH� KDVWDOÕN� GXUXPODUÕQGD� WUL\DMÕ� LoLQ� WHOH�WÕS�
X\JXODPDODUÕ� NXOODQÕODELOLU�� 7HOH�WÕS� X\JXODPDODUÕ� VD÷OÕN�
KL]PHWLQH�XODúÕPÕQ�NROD\ODúPDVÕQÕ�� WDQÕ�YH� WHGDYL�V�UHoOHUL�
QLQ� KÕ]ODQGÕUÕOPDVÕQÕ�� VD÷OÕN� KL]PHWOHULQLQ� X]DN� PHVDIHOHUH�
XODúWÕUÕOPDVÕQÕ��KDVWD�ELOJLOHULQH�NROD\�XODúÕOPDVÕQÕ��WHGDYL�YH�
WDNLS�PDOL\HWOHULQLQ�D]DOPDVÕQÕ�VD÷ODU�����������7HOH�WÕS�X\JX�
ODPDODUÕ� LOH� KDVWDOÕ÷D�PDUX]� NDOPD� HQGLúHVL� RODQ� ELUH\OHULQ�
LKWL\DoODUÕQÕQ�NDUúÕODQPDVÕ�YH�DFLO�VHUYLV�\D�GD�SROLNOLQLNOHUH�
JHUHNVL]�EDúYXUXODUÕQ�D]DOWÕOPDVÕ�VD÷ODQDELOLU��3DQGHPL�G|QH�
PLQGH� �ONHPL]GH� WHOH�WÕS� X\JXODPDODUÕ��&29,'���� WHPDVOÕ�
YH�KDVWDODUÕQÕQ�HY�WDNLSOHUL��ILO\DV\RQ�oDOÕúPDODUÕ��JHEH�EHEHN�

WDNLSOHULQLQ�YH�DúÕODPD�KL]PHWOHULQLQ�GHYDPOÕOÕ÷ÕQÕQ�VD÷ODQ�
PDVÕ�LoLQ�EDúDUÕ�LOH�NXOODQÕOPÕúWÕU������

dDOÕúPDPÕ]GD� KDVWDQH\H� EDúYXUPD� LOH� LOJLOL� WHGLUJLQOLN�
\DúD\DQ�DLOHOHUGH�oRFX÷XQXQ�DúÕVÕQÕ�DNVDWPD�RUDQÕ�GL÷HUOHUL�
LOH�IDUNOÕ�EXOXQPDGÕ��DQFDN�DUDGD�DQODPOÕ�IDUN�EXOXQPDPDVÕ�
|UQHNOHPLQ�N�o�N�ROPDVÕQGDQ�ND\QDNODQPÕú�RODELOLU��$\UÕFD�
oDOÕúPDPÕ]�KDVWDQH\H�EDúYXUDQODU� LOH� VÕQÕUOÕ� ROGX÷X� LoLQ�EX�
RUDQÕQ�WRSOXP�LoLQ�JHQHOOHúWLULOPHVL�P�PN�Q�GH÷LOGLU��6D÷OÕN�
%DNDQÕ¶QÕQ�DoÕNODPDVÕQD�J|UH�|UQH÷LQ������\ÕOÕ�LoLQGH�ELU�\Dú�
DOWÕ� oRFXNODUGD� EHúOL� NDUPD� DúÕQÕQ� �� GR]XQXQ� X\JXODQPD�
RUDQÕ� ���¶GLU� ������ dDOÕúPD� JUXEXPX]GDNL� oRFXNODUGD�
NDoÕUÕOPÕú� DúÕ� IÕUVDWODUÕQÕQ� GDKD� ID]OD� JLEL� J|U�QPHVL� \Dú�
JUXEXQXQ� IDUNOÕ� ROPDVÕQGDQ� YH� RNXO� DúÕODPDODUÕQÕQ�
DNVDPDVÕQGDQ�GD�ND\QDNODQPÕú�RODELOLU��5XWLQ�oRFXN�VD÷OÕ÷Õ�
L]OHPLQGH�oRN�|QHPOL�ELU�\HUH�VDKLS�RODQ�YH�ELUoRN�oRFX÷XQ�
|O�P�Q�Q�YH� VDNDWOÕ÷ÕQÕQ�|QOHQPHVLQGH�E�\�N� URO�R\QD\DQ�
DúÕODPDQÕQ�|QHPL�KDNNÕQGD� WRSOXPGD� IDUNÕQGDOÕN�ROXúWXUXO�
PDVÕQÕQ�E�\�N�|QHP�DU]�HWWL÷LQL�G�ú�QPHNWH\L]�
/LWHUDW�UGH� NURQLN� KDVWDOÕ÷Õ� RODQ� oRFXNODUÕQ� HEHYH\QOHULQGH�
SDQGHPL� LOLúNLOL� VWUHV� VHYL\HOHULQLQ� GDKD� \�NVHN� ROGX÷XQX�
GHVWHNOH\HQ� oDOÕúPDODU� PHYFXWWXU� ���� ���� ����� 7�UNL\H¶GH�
\DSÕODQ�ELU�oDOÕúPDGD�LVH�DVWÕPOÕ�oRFXNODUÕQ�DQQHOHULQLQ�ND\JÕ�
G�]H\OHULQLQ�VD÷OÕNOÕ�oRFXNODUD�EHQ]HU�ROGX÷XQX�EXOXQPXúWXU�
������dDOÕúPD�JUXEXPX]GD�oRFXNWD�NURQLN�KDVWDOÕN�YDUOÕ÷Õ�LOH�
HEHYH\QLQ� WHGLUJLQ� ROPDVÕ� DUDVÕQGD� LOLúNL� VDSWDQPDGÕ��
+DVWDQHPL]GH� NURQLN� KDVWDOÕ÷Õ� RODQ� oRFXNODUÕQ� NRQWUROOHUL�
LoLQ�LOJLOL�\DQ�GDO�SROLNOLQLNOHULQH��DNXW�GXUXPODU�LoLQ�GH�DFLO�
VHUYLVH� EDúYXUPDODUÕQGDQ� YH� oDOÕúPDPÕ]ÕQ� EX� SRS�ODV\RQX�
\HWHULQFH�NDSVD\DPDPDVÕQGDQ�GROD\Õ�IDUNOÕOÕN�VDSWDQDPDPÕú�
RODELOLU�

6DQFDNOÕ�YH�DUNDGDúODUÕ�\DSWÕNODUÕ�oDOÕúPDGD�SDQGHPL�G|QH�
PLQGH�oRFXNODUD�EHVLQ�WDNYL\H�NXOODQÕPÕQÕ�DVWÕPOÕ�oRFXNODUGD�
������ VD÷OÕNOÕ� oRFXNODUGD� ������ EXOPXúODUGÕU� YH� HQ� VÕN�
NXOODQÕODQ� WDNYL\HOHULQ� EDOÕN� \D÷Õ� YH� '� YLWDPLQL� ROGX÷XQX�
VDSWDPÕúODUGÕU�������(QGRQH]\D¶GD�\DSÕODQ�ELU�oDOÕúPDGD�LVH�
DQQHOHULQ� ���¶LQLQ� oRFXNODUÕQD� &29,'���
X� |QOHPHN� LoLQ�
LODo� YH\D� WDNYL\H� YHUGL÷L� YH� HQ� VÕN� NXOODQÕODQ� �U�QOHULQ�
YLWDPLQOHU�� ]HQFHILO� YH� EDO� ROGX÷X� VDSWDQPÕúWÕU� ������%L]LP�
oDOÕúPDPÕ]GD� LVH� WDNYL\H� �U�Q� NXOODQÕPÕ� ������ YH� HQ� VÕN�
NXOODQÕODQ��U�QOHU�'�YLWDPLQL�LOH�EDOÕN�\D÷Õ�RODUDN�VDSWDQGÕ��
2UDQÕQ�OLWHUDW�UH�J|UH�G�ú�N�VDSWDQPDVÕ��oDOÕúPDQÕQ�KDVWDQ�
H\H�JHOHQ�HEHYH\QOHUOH�\DSÕOPDVÕ�YH�EX�HEHYH\QOHULQ�KHNLP�
|QHULOHULQH� XODúDELOLU� ROPDVÕQGDQ� ND\QDNODQPÕú� RODELOLU��
(QGR]QH]\D¶GD� \DSÕODQ� oDOÕúPDGD� DQQHOHULQ� SVLNRORMLN�
GXUXPX� LOH� oRFX÷XQD� WDNYL\H� �U�Q� YHUPH� RUDQÕ� LOLúNLVL]�
EXOXQXUNHQ� EL]LP� oDOÕúPDPÕ]GD� HEHYH\QLQ� WHGLUJLQOL÷LQLQ�
oRFX÷XQD� WDNYL\H� �U�Q� YHUPH� LKWLPDOLQL� ���� NDW� DUWÕUGÕ÷Õ�
VDSWDQGÕ�������$LOHOHULQ�WHGLUJLQOL÷LQLQ�D]DOWÕOPDVÕQD�\|QHOLN�
G�]HQOHPHOHU��oRFXNODUD�KHNLP�|QHULVL�GÕúÕQGD�EHVLQ�WDNYL\H�
OHULQLQ�NXOODQGÕUÕOPDVÕQÕ�D]DOWDELOPHN�LoLQ�|QHPOLGLU�

6DQFDNOÕ�YH�DUNDGDúODUÕQÕQ�oDOÕúPDVÕQGD�HEHYH\QOHULQ�DQNVL�
\HWH�GXUXPX�LOH�L]RODV\RQ�|QOHPOHULQH�YH�KLM\HQ�NXUDOODUÕQD�
X\XPX�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQPDPÕúWÕU�������%HQ]HU�
úHNLOGH�EL]�GH�oDOÕúPDPÕ]GD�WHGLUJLQOLN�\DúD\DQ�HEHYH\QOHUOH�
GL÷HUOHULQLQ� L]RODV\RQ� |QOHPOHULQH� YH� KLM\HQ� NXUDOODUÕQD�

X\XP� RUDQÕQGD� IDUN� ROPDGÕ÷ÕQÕ�� HEHYH\QOHULQ� LIDGH� HGLOHQ�
WHGLUJLQOLN�VHYL\HVL�LOH�X\JXODQDQ�|QOHPOHU�DUDVÕQGD�GD�LOLúNL�
ROPDGÕ÷ÕQÕ�VDSWDGÕN��%X�GXUXP�oDOÕúPDQÕQ�\DSÕOGÕ÷Õ�G|QHP�
GH��ONHPL]GH�PDVNH�NXOODQÕPÕQÕQ�]RUXQOX�ROPDVÕ��\DúOÕODU�YH�
oRFXNODU� LoLQ� VRND÷D� oÕNPD� \DVD÷Õ� X\JXODQDQ� G|QHPOHU�
ROPDVÕ��GL÷HU�L]RODV\RQ�|QOHPOHUL�YH�KLM\HQ�NXUDOODUÕ�LoLQ�VÕN�
VÕN� ELOJLOHQGLUPHOHU� \DSÕOPDVÕ� VRQXFXQGD� X\XPXQ� WRSOXP�
JHQHOLQGH�\�NVHN�ROPDVÕQD�ED÷OÕ�RODELOLU�

dDOÕúPDQÕQ� NHVLWVHO� WLSWH� ROPDVÕQGDQ� GROD\Õ� QHGHQVHOOLN�
LOLúNLVLQLQ�NXUXODPDPDVÕ��WHN�PHUNH]OL�YH�KDVWDQH\H�EDúYXUDQ�
HEHYH\QOHU�LOH�VÕQÕUOÕ�ROPDVÕ�QHGHQL\OH�VRQXoODUÕQÕQ�WRSOXPD�
JHQHOOHQHPHPHVL� NÕVÕWOÕ� \|QOHULGLU�� %X� NÕVÕWOÕOÕNODUD� UD÷PHQ�
oDOÕúPD�� HEHYH\QOHUGH� WHGLUJLQOLN� \DúDPD� RUDQÕQÕQ� \�NVHN�
OL÷LQH�YH�EX�GXUXPXQ�RODVÕ�VRQXoODUÕQD�GLNNDW�oHNPHVL�YH�EX�
NRQXODUGD� \DSÕODELOHFHN� LOHUL� oDOÕúPDODUD� ILNLU� VD÷ODPDVÕ�
DoÕVÕQGDQ�|QHPOLGLU��

SONUÇ
(EHYH\QOHULQ� E�\�N� NÕVPÕ� KDVWDQH\H� EDúYXUPD� NRQXVXQGD�
WHGLUJLQOLN� KLVVHWPHNWHGLU� YH� EX� GXUXP� oRFXN� VD÷OÕ÷Õ�
KL]PHWOHULQLQ� QLWHOLNOL� V�UG�U�OPHVLQL� ROXPVX]� HWNLOH\HELOLU��
&29,'���� NRUNXVXQXQ� KDVWDOÕ÷ÕQ� NHQGLVLQGHQ� GDKD� ID]OD�
]DUDU�YHUPHVLQL�|QOHPHN�LoLQ�HEHYH\QOHUL�JHUHNWL÷LQGH�VD÷OÕN�
SHUVRQHOL� LOH� HWNLOHúLPH� JLUPH\H� WHúYLN� HWPHN� JHUHNHELOLU��
6D÷OÕN�KL]PHWOHUL�VXQXODQ�ELULPOHUGH�KDVWD�oRFXNODUOD�VD÷OÕNOÕ�
oRFXNODUÕQ� D\UÕ� RUWDPODUGD� YH� J�Q�Q� D\UÕ� VDDWOHULQGH� NDEXO�
HGLOPHVL�DLOHOHULQ�WHGLUJLQOL÷LQL�D]DOWDELOLU��+DVWDQH\H�EDúYXU�
PD\DFDN�NDGDU�WHGLUJLQOL÷L�\�NVHN�DLOHOHUL�VDSWDPDN��oRFXN�
ODUÕQÕQ� WDNLELQL� \DSPDN�� � \�]� \�]H� J|U�úPH� JHUHNWLUHQ�
GXUXPODUÕ� VDSWD\ÕS� JHFLNPHOHUL� |QOH\HELOPHN� LoLQ� WHOH�WÕS�
X\JXODPDODUÕQÕQ� \D\JÕQODúWÕUÕOPDVÕ� SODQODQDELOLU�� (EHYH\Q�
OHULQ� \DúDGÕ÷Õ� WHGLUJLQOL÷LQ� QHGHQOHULQLQ� GDKD� L\L�
DQODúÕODELOPHVL� YH� JHUHNOL� JLULúLPOHULQ� SODQODQDELOPHVL� LoLQ�
\DSÕODFDN�oDOÕúPDODUD�LKWL\Do�YDUGÕU�

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX�WDUDIÕQGDQ�RQD\ODQPÕúWÕU��.$(.������������������

+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���7DVDUÕP�±�(�0���6�9���'HQHWOHPH�±�(�0��0�(���
.D\QDNODU� ±� 0�(��� 0DO]HPHOHU� ±� 0�(��� 9HUL� 7RSODQPDVÕ�
YH�YH\D�øúOHPHVL�±�0�(���$QDOL]�YH�YH\D�<RUXP�±�0�(��(�0���
6�9��� /LWHUDW�U� 7DUDPDVÕ� �� 0�(��� <D]Õ\Õ� <D]DQ� ±� 0�(���
(OHúWLUHO�øQFHOHPH�±�(�0���6�9�

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

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

��

(UNDQ�0��YH�DUN� $NG�7ÕS�'�����������

>MZQ�<WXTIUI�)ZItTIZÜ
9HULOHU� \DSÕODQGÕUÕOPÕú� DQNHW� NXOODQÕODUDN� WRSODQGÕ��$QNHWWH�
KDVWD� ELOJLOHULQL� �oRFX÷XQ� \DúÕ�� NURQLN� KDVWDOÕ÷Õ� ROXS�
ROPDGÕ÷Õ�� YLWDPLQ� GHVWH÷L� YHULOLS� YHULOPHGL÷L��� KDVWDQH\H�
EDúYXUX�QHGHQLQL��úLND\HW�YDUOÕ÷Õ��NRQWURO���KDVWDQH\H�EDúYXU�
PD� NRQXVXQGD� HEHYH\QLQ� WHGLUJLQOLN� \DúDPD� GXUXPXQX�
�WHGLUJLQOLN� ROXS� ROPDPDVÕ�� YDUVD� GHUHFHVL�� WHGLUJLQOLN�
KLVVHWPH� QHGHQOHUL�� &29,'���¶GDQ� NRUXQPDN� LoLQ� DOÕQDQ�
|QOHPOHU�� &29,'���� QHGHQL� LOH� KDVWDQH� EDúYXUXODUÕQGD�
GH÷LúLNOLN� ROXS� ROPDGÕ÷Õ� YE��� � |÷UHQPH\H� \|QHOLN� ��� VRUX�
YDUGÕ��

>MZQ�<WXTIVUI[Ü
$UDúWÕUPD� LoLQ�+D]LUDQ� �����ùXEDW� ����� WDULKOHUL� DUDVÕQGD��
$NGHQL]� hQLYHUVLWHVL� +DVWDQHVL� *HQHO� dRFXN� 3ROLNOLQL÷LQH�
EDúYXUDQ� oRFXN� KDVWDODUÕQ� HEHYH\QOHULQH� EDúYXUX� VÕUDVÕQD�
J|UH�oDOÕúPDQÕQ�NDSVDPÕ�YH�DPDFÕ�DQODWÕODUDN�NDWÕOÕP�LVWH÷L�
VRUXOGX�� dDOÕúPD\D� NDWÕOPD\D� J|Q�OO�� RODQODUÕQ� W�P�QH�
DQNHW� IRUPX�YHULOGL�� GROGXUDUDN� JHUL� YHUPHVL� LVWHQGL��(NVLN�
GROGXUXODQ� YH\D� X\JXQ� RODUDN� GROGXUXOPD\DQ� DQNHWOHU�
oDOÕúPD�GÕúÕQGD�EÕUDNÕOGÕ��dDOÕúPD�V�UHVLQGH�EDúYXUDQ�KDVWD�
VD\ÕVÕQÕQ� |QJ|U�OHQGHQ� ID]OD� ROPDVÕ� QHGHQL� LOH� |UQHNOHP�
VD\ÕVÕQD�XODúÕOGÕNWDQ�VRQUD�GD��SODQODQDQ�YHUL�WRSODPD�V�UHVL�
GkKLOLQGH��YHUL� WRSODPD\D�GHYDP�HGLOGL�YH�����DGHW�JHoHUOL�
DQNHWH�XODúÕOGÕ�

Verilerin Analizi
9HULOHU�6366������� �6WDWLVWLFDO�3DFNDJH�RI�6RFLDO�6FLHQFH��
LVWDWLVWLN� SURJUDPÕ� LOH� LQFHOHQGL�� 6�UHNOL� �QLFHO�� GH÷LúNHQOHU�
LoLQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNOHU� RUWDODPD�� VWDQGDUW� VDSPD��
PLQLPXP� YH� PDNVLPXP� RODUDN� LIDGH� HGLOGL�� NDWHJRULN�
GH÷LúNHQOHU�VD\Õ�YH�\�]GH�úHNOLQGH�YHULOGL��1RUPDO�GD÷ÕOÕPÕQ�
LQFHOHQPHVL� LoLQ� .ROPRJRURY�6PLUQRY� GD÷ÕOÕP� WHVWL�
NXOODQÕOGÕ�� øNL� JUXS� DUDVÕQGD� QLFHOLNVHO� SDUDPHWULN� YHULOHULQ�
NDUúÕODúWÕUPDVÕ�LoLQ�6WXGHQW¶V�7�WHVWL��QLFHOLNVHO�QRQ�SDUDPHWU�
LN� YHULOHULQ� NDUúÕODúWÕUPDVÕ� LoLQ� 0DQQ� :KLWQH\� 8� WHVWL�
NXOODQÕOGÕ�� øNLGHQ� ID]OD� JUXS� DUDVÕQGD� QLFHOLNVHO� SDUDPHWULN�
YHULOHULQ�NDUúÕODúWÕUÕOPDVÕQGD�$129$�WHVWL�NXOODQÕOGÕ�øNL�JUXS�
DUDVÕQGD� QLWHO� YHULOHULQ� NDUúÕODúWÕUÕOPDVÕ� LoLQ� NL�NDUH� YH�
)LVKHU¶V�H[DFW�WHVWOHUL�NXOODQÕOGÕ��3�GH÷HULQLQ�����¶WHQ�N�o�N�
ROPDVÕ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL�

BULGULAR
dDOÕúPDQÕQ�\DSÕOGÕ÷Õ�+D]LUDQ������ùXEDW������WDULKOHUL�DUDVÕQGD�
$NGHQL]� hQLYHUVLWHVL� *HQHO� dRFXN� 3ROLNOLQL÷LQH� ������ KDVWD�
JLULúL�\DSÕOGÕ��3ROLNOLQLN�JLULú�VD\ÕVÕQGD�SDQGHPL�|QFHVLQGHNL�\ÕOÕQ�
D\QÕ� ]DPDQÕQD� J|UH������� D]DOPD�PH\GDQD� JHOGL÷L� VDSWDQGÕ���
dDOÕúPD\D� NDWÕODQ� ���� HEHYH\QGHQ� ��¶L� �������� KDVWDQH\H�
JHOLUNHQ� WHGLUJLQOLN� \DúDGÕ÷ÕQÕ� EHOLUWWL�� +DVWDQH\H� JHOLUNHQ�
WHGLUJLQOLN� \DúDGÕ÷ÕQÕ� EHOLUWHQ� HEHYH\QOHULQ� ��¶�� ��������
WHGLUJLQOLN�VHYL\HVLQL�³ID]OD´�\D�GD�³oRN�ID]OD´�RODUDN�QLWHOHQGLU�
GL�� dDOÕúPD\D� NDWÕODQ� HEHYH\QOHULQ� oRFXNODUÕQÕQ� PHG\DQ� \DúÕ�
����� �,45� �������� \ÕOGÕ�� .ÕUN� GRNX]� oRFX÷XQ� �������� NURQLN�
KDVWDOÕ÷Õ�YDUGÕ��(EHYH\QLQ�KDVWDQH\H�JHOLUNHQ�WHGLUJLQ�ROPDVÕQÕQ�
oRFX÷XQXQ�\DúÕ�\D�GD�oRFX÷XQXQ�NURQLN�KDVWDOÕ÷Õ�ROXS�ROPDPDVÕ�
LOH�LOLúNLOL�ROPDGÕ÷Õ�VDSWDQGÕ��7DEOR�,��

7DEOR ώ��7HGLUJLQOL÷L�RODQ�YH�ROPD\DQ�HEHYH\QOHULQ�|]HOOLNOHULQLQ�
����������������NDUúÕODúWÕUÕOPDVÕ�

7HGLUJLQOLN�KLVVHGHQ�HEHYH\QOHULQ�HQ�VÕN�EHOLUWWL÷L�WHGLUJLQOLN�
VHEHEL�³KDVWDQHGH�GL÷HU�KDVWDODUOD�D\QÕ�RUWDPÕ�SD\ODúPDN´�LGL�
�Q ������������$UGÕQGDQ� JHOHQ� HQ� VÕN� WHGLUJLQOLN� VHEHSOHUL�
³oRFX÷XPXQ� PDVNH� NXOODQDFDN� ELOLQoWH� ROPDPDVÕ´� �Q ����
�������YH�³WRSOX�WDúÕPD�DUDFÕ�NXOODQPDN´��Q ���������LGL��
$\UÕFD����HEHYH\Q���������VD÷OÕN�SHUVRQHOL�LOH�\DNÕQ�WHPDVWD�
EXOXQPDNWDQ�WHGLUJLQOLN�GX\GX÷XQX�EHOLUWWL��7DEOR�,,��

7DEOR Ϗ��(EHYH\QOHULQ�WHGLUJLQOLN�KLVVHWPH�VHEHSOHUL�YH�VÕNOÕNODUÕ�

³dRFX÷XQX]D� YLWDPLQ� GHVWH÷L� \D� GD� ED÷ÕúÕNOÕN� VLVWHPLQL�
J�oOHQGLUPH�DPDoOÕ�WDNYL\H�YHUL\RU�PXVXQX]"´�VRUXVXQD����
HEHYH\Q���������³HYHW´�\DQÕWÕ�YHUGL��6RUXQXQ�LNLQFL�NÕVPÕQ�
GD�NXOODQÕODQ��U�Q�Q�QH�ROGX÷X�VRUXOGX��7DNYL\H�HGLFL��U�Q�
OHUGHQ�HQ�oRN�NXOODQÕODQ�'�YLWDPLQL��Q �����������YH�EDOÕN�
\D÷Õ��Q �����������U�QOHUL\GL��'DKD�D]�VÕNOÕNWD�GHPLU��Q ���
�������� PXOWLYLWDPLQ� �Q ��� �������� oLQNR� �Q ��� ��������
SURSROLV� �Q ��� �������� %��� YLWDPLQL� �Q ��� �������
HNLQH]\D�EHWDJOXNDQ�HNVWUDWÕ��Q ����������SHODUJRQLXP�VLGRL�
GHV� HNVWUDWÕ� �Q ��� ������� �]�P� oHNLUGH÷L� HNVWUHVL� GHVWHNOL�
PXOWLYLWDPLQ��Q ���������YH�F�YLWDPLQL�oLQNR�NRPELQH��U�Q�
�Q ���������NXOODQÕOPDNWD\GÕ��+DVWDQH\H�JHOLUNHQ�WHGLUJLQOLN�
KLVVHGHQ� HEHYH\QOHUGH� oRFX÷XQD� WDNYL\H� HGLFL� �U�Q� YHUPH�
LKWLPDOLQLQ�� WHGLUJLQOL÷L� ROPD\DQ� HEHYH\QOHUH� J|UH� ���� NDW�
GDKD�ID]OD�ROGX÷X�VDSWDQGÕ��25�������������&,��������������
S��������7DEOR�,��



ÖZ
Amaç: 
%X�oDOÕúPDQÕQ�DPDFÕ�SDQGHPL�G|QHPLQGH�oRFXNODUÕQÕ�KDVWDQH\H�JHWLUHQ�HEHYH\QOHULQ�KDVWDQH\H�
EDúYXUPDN�LOH�LOJLOL�WHGLUJLQOLN�\DúDPD�VÕNOÕ÷ÕQÕ�YH�EXQD�HWNL�HGHQ�HWPHQOHUL�EHOLUOHPHNWLU��

Yöntem: 
dDOÕúPD� WDQÕPOD\ÕFÕ�NHVLWVHO� WLSWH� SODQODQGÕ� YH� JHQHO� oRFXN� SROLNOLQL÷LQH� EDúYXUDQ� ����
HEHYH\QH�DQNHW�X\JXODQGÕ��$QNHW��KDVWD�ELOJLOHULQL��KDVWDQH\H�EDúYXUX�|]HOOLNOHULQL��KDVWDQH\H�
EDúYXUPD�NRQXVXQGD�DLOHOHULQ�WHGLUJLQOLN�\DúDPD�GXUXPODUÕQÕ�|÷UHQPH\H�\|QHOLN����VRUXGDQ�
ROXúPDNWD�LGL��9HULOHU�6366��������6WDWLVWLFDO�3DFNDJH�RI�6RFLDO�6FLHQFH��LVWDWLVWLN�SURJUDPÕ�LOH�
LQFHOHQGL��

Bulgular: 
dDOÕúPD\D� NDWÕODQ� ���� HEHYH\QGHQ� ��¶L� �������� KDVWDQH\H� JHOLUNHQ� WHGLUJLQOLN� \DúDGÕ÷ÕQÕ�
EHOLUWWL��7HGLUJLQOLN�KLVVHGHQ�HEHYH\QOHULQ�HQ�VÕN�EHOLUWWL÷L� WHGLUJLQOLN�VHEHEL�³KDVWDQHGH�GL÷HU�
KDVWDODUOD� D\QÕ� RUWDPÕ� SD\ODúPDN´� LGL� �Q ������������ (EHYH\QOHULQ� ���¶L� �������� SDQGHPL�
QHGHQL� LOH� KDVWDQH\H� JLWPH� DOÕúNDQOÕ÷ÕQGD� GH÷LúLNOLN� ROGX÷XQX� EHOLUWWL�� 3DQGHPL� QHGHQL� LOH�
KDVWDQH\H�JLWPH�DOÕúNDQOÕ÷ÕQGD�GH÷LúLNOLN�RUDQÕ��KDVWDQH\H�JHOPHNWH�WHGLUJLQOLN�GX\DQ�HEHYH\Q�
OHUGH�GDKD�\�NVHNWL��S��������+DVWDQH\H�JHOLUNHQ�WHGLUJLQOLN�KLVVHGHQ�HEHYH\QOHUGH�oRFX÷XQX�
KDVWDQH\H�JHWLUPH\L�JHFLNWLUPH�ULVNL�YH�oRFX÷XQXQ�L]OHP�\D�GD�UXWLQ�NRQWURO�Q��DNVDWPD�ULVNL��
WHGLUJLQOL÷L�ROPD\DQODUD�J|UH�\DNODúÕN�����NDW�\�NVHNWL��

Sonuçlar: 
(EHYH\QOHULQ� E�\�N� NÕVPÕ� KDVWDQH\H� EDúYXUPD� NRQXVXQGD� WHGLUJLQOLN� KLVVHWPHNWHGLU� YH� EX�
GXUXP�oRFXNODUÕQ�UXWLQ�L]OHPOHULQLQ�DNVDPDVÕ�YH�KDVWD�oRFXNODUÕQ�VD÷OÕN�KL]PHWOHULQH�HULúLPLQLQ�
JHFLNPHVL� ULVNOHULQL� EHUDEHULQGH�JHWLUPHNWHGLU��7HGLUJLQOL÷L� \�NVHN� DLOHOHUL� VDSWDPDN�� oRFXN�
ODUÕQÕQ�WDNLELQL�\DSPDN���\�]�\�]H�J|U�úPH�JHUHNWLUHQ�GXUXPODUÕ�VDSWD\ÕS�JHFLNPHOHUL�|QOH\H�
ELOPHN�LoLQ�WHOH�VD÷OÕN�ELULPOHUL�NXUXOPDVÕ�YH�\D\JÕQODúWÕUÕOPDVÕ�SODQODQDELOLU�

Anahtar Sözcükler: 
$\DNWD�WHGDYL��&RYLG����SDQGHPLVL��(EHYH\QOHU��.D\JÕ
 

ABSTRACT
Objective: 
7KLV�VWXG\�DLPV�WR�GHWHUPLQH� WKH�IUHTXHQF\�RI�SDUHQWV�ZKR�
EULQJ�WKHLU�FKLOGUHQ�WR�WKH�KRVSLWDO�GXULQJ�WKH�SDQGHPLF�HUD�WR�
H[SHULHQFH� DQ[LHW\� DERXW� DSSO\LQJ� WR� WKH� KRVSLWDO� DQG� WKH�
IDFWRUV�DIIHFWLQJ�LW��

Method: 
7KH�VWXG\�ZDV�SODQQHG�DV�D�GHVFULSWLYH�FURVV�VHFWLRQDO�W\SH��
DQG�D�TXHVWLRQQDLUH�ZDV�GHOLYHUHG�WR�����SDUHQWV�ZKR�DSSOLHG�
WR� WKH�JHQHUDO�SHGLDWULF�RXWSDWLHQW� FOLQLF��7KH�TXHVWLRQQDLUH�
FRQVLVWHG�RI����TXHVWLRQV�DERXW�SDWLHQW�LQIRUPDWLRQ��FKDUDF�
WHULVWLFV�RI�DSSO\LQJ�WR�WKH�KRVSLWDO��DQG�SDUHQWV
�DQ[LHW\�DERXW�
FRPLQJ�WR�WKH�KRVSLWDO��'DWD�ZHUH�DQDO\]HG�ZLWK�6366�������
VWDWLVWLFDO�SURJUDP��

Results:
1LQHW\�ILYH�RI�����SDUHQWV� ��������ZKR�SDUWLFLSDWHG� LQ� WKH�
VWXG\� VWDWHG� WKDW� WKH\�H[SHULHQFHG�DQ[LHW\�ZKHQ�FRPLQJ� WR�
WKH�KRVSLWDO��7KH�SDUHQWV
�PRVW� FRPPRQ� UHDVRQ� IRU� DQ[LHW\�
ZDV��VKDULQJ�WKH�VDPH�HQYLURQPHQW�ZLWK�RWKHU�SDWLHQWV�DW�WKH�
KRVSLWDO�� �Q ���� �������� 2QH� KXQGUHG� ILIW\�HLJKW� RI� WKH�
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RI�JRLQJ�WR�WKH�KRVSLWDO�GXH�WR�WKH�SDQGHPLF��7KH�UDWH�RI�WKLV�
FKDQJH�ZDV� KLJKHU� LQ� WKH� SDUHQWV�ZKR�ZHUH� DQ[LRXV� DERXW�
FRPLQJ� WR� WKH� KRVSLWDO� �S�������� 3DUHQWV� FRQFHUQHG� DERXW�
DSSO\LQJ�WR�WKH�KRVSLWDO�ZHUH�DSSUR[LPDWHO\�����WLPHV�PRUH�
OLNHO\�WR�GHOD\�EULQJLQJ�WKHLU�FKLOG�WR�WKH�KRVSLWDO�DQG�GLVUXSW�
WKHLU�FKLOG
V�IROORZ�XS�RU�URXWLQH�FRQWURO��

Conclusions: 
0RVW�SDUHQWV� DUH� FRQFHUQHG� DERXW� DSSO\LQJ� WR� WKH�KRVSLWDO��
DQG� WKLV� EULQJV� WKH� ULVNV� RI� GLVUXSWHG� FKLOG� IROORZ�XSV� DQG�
GHOD\HG�DFFHVV�RI�VLFN�FKLOGUHQ�WR�KHDOWK�VHUYLFHV��6FKHGXOLQJ�
VLFN�YLVLWV�DQG�ZHOO�FKLOG�YLVLWV�GXULQJ�GLIIHUHQW�WLPHV�RI�WKH�
GD\� RU� DW� GLIIHUHQW� GHVLJQDWHG� SODFHV�� RU� HVWDEOLVKLQJ� DQG�
H[SDQGLQJ� WHOHKHDOWK� VHUYLFHV� WR� LGHQWLI\� WKRVH� ZKR� QHHG�
LQ�SHUVRQ�FRQWDFW�ZLWK�WKH�KHDOWK�IDFLOLW\�PD\�KHOS�WR�PLWLJDWH�
VXFK�GHOD\V���
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LVH�������KDVWDQÕQ�EDúYXUX�\DSWÕ÷Õ�YH�EDúYXUX�VD\ÕVÕQGD�����
D]DOPD�ROGX÷X�VDSWDQGÕ��$QFDN�D\ODU�JHoWLNoH�EDúYXUXODUGDNL�
D]DOPD�HWNLVL�N�o�OPH\H�EDúODGÕ��%X�J|]OHPH�GH�GD\DQDUDN��
YHUL� WRSODQPDVÕ� SODQODQDQ� G|QHP� LoLQ� EHNOHQHQ� EDúYXUX�
VD\ÕVÕ�����D]DOPD��]HULQGHQ�KHVDSODQGÕ��+D]LUDQ������ùX�
EDW� ����� WDULKOHUL� DUDVÕQGD�$NGHQL]� hQLYHUVLWHVL� +DVWDQHVL�
*HQHO� dRFXN� 3ROLNOLQL÷LQH� EDúYXUDQ� KDVWD� VD\ÕVÕ� �������
VDSWDQGÕ�� ���� D]DOPD� |QJ|U�V�� LOH� EHNOHQHQ� KDVWD� VD\ÕVÕ�
\DNODúÕN� ������ NDEXO� HGLOGL�� (OHNWURQLN� KHVDSODPD� DUDFÕ�
NXOODQÕODUDN��������NLúL�HYUHQ�E�\�NO�÷�������J�YHQ�DUDOÕ÷Õ��
����SRSXODV\RQ�GD÷ÕOÕPÕ�YH����KDWD�SD\Õ�LOH�|UQHNOHP�VD\ÕVÕ�
���� RODUDN� KHVDSODQGÕ� �KWWSV���ZZZ�FDOFXODWRU�QHW�VDP�
SOH�VL]H�FDOFXODWRU�KWPO�� YH� HQ� D]� ���� JHoHUOL� DQNHW� HOGH�
HGLOPHVL�KHGHIOHQGL������

<):<1̪5)
)DUNOÕ� �ONHOHUGH� \DSÕODQ� oDOÕúPDODUGD� SDQGHPL� G|QHPLQGH�
oRFXN� SROLNOLQLNOHULQH� EDúYXUXODUÕQGD� ������� RUDQÕQGD�
D]DOPD�VDSWDQPÕúWÕU� �������dDOÕúPDPÕ]GD� OLWHUDW�UOH�X\XPOX�
RODUDN� SDQGHPL� G|QHPLQGH� JHQHO� oRFXN� SROLNOLQLN� JLULú�
VD\ÕVÕQGD�������D]DOPD�ROGX÷X�VDSWDQGÕ��
+LQGLVWDQ¶GD�HULúNLQOHUGH�\DSÕODQ�ELU�oDOÕúPDGD�NDWÕOÕPFÕODUÕQ�
���¶�� DLOH� ELUH\OHULQGHQ� ELUL� HYGHQ� GÕúDUÕ� oÕNWÕ÷ÕQGD�
ND\JÕODQGÕ÷ÕQÕ�YH������¶L�SDQGHPL�QHGHQL�LOH�VD÷OÕN�NXUXP�
ODUÕQD�JLWPHNWHQ�NDoÕQGÕ÷ÕQÕ�\D�GD�JLWPH�VÕNOÕ÷ÕQÕ�D]DOWWÕ÷ÕQÕ�
EHOLUWPLúWLU������dDOÕúPDPÕ]GD�KDVWDQH\H�JLWPH�DOÕúNDQOÕ÷ÕQ�
GD� GH÷LúLNOLN� \DSPD�RUDQÕ�� OLWHUDW�UOH� EHQ]HU� RODUDN��������
VDSWDQGÕ��(EHYH\QOHULQ�KDVWDQH\H�JHOLUNHQ�WHGLUJLQOLN�\DúDPD�
RUDQÕ������¶\GL��gUQHNOHPLQ�KDVWDQH\H�JHOHQ�HEHYH\QOHUGHQ�
ROXúPDVÕ� QHGHQL\OH� ND\JÕVÕ� GDKD� \�NVHN� ROXS� KDVWDQH\H�
JHOPH\HQOHU� |UQHNOHP� GÕúÕQGD� NDOGÕ÷Õ� LoLQ�� VDSWDGÕ÷ÕPÕ]�
WHGLUJLQOLN�RUDQODUÕ�WRSOXP�JHQHOLQGHQ�YH�GL÷HU�oDOÕúPDODUGDQ�
GDKD�G�ú�N�RODELOLU�
$PHULNDQ�3VLNRORML�'HUQH÷L¶QLQ�SDQGHPL�G|QHPLQGH�\DSWÕ÷Õ�
ELU�DQNHWWH�HEHYH\QOHULQ����¶VÕ�VWUHV�VHYL\HVLQL�\�NVHN�����
�]HULQGHQ����RODUDN�EHOLUWPLúWLU�������dDOÕúPD�JUXEXPX]GDNL�
HEHYH\QOHU�GH�EHQ]HU�úHNLOGH�WHGLUJLQOLN�VHYL\HOHULQL�³ID]OD´�
\D�GD�³oRN�ID]OD´�����]HULQGHQ������RODUDN�QLWHOHQGLUGL�
<DSÕODQ� DUDúWÕUPDODUGD� SDQGHPL� G|QHPLQGH� HEHYH\QOHULQ�
J�QO�N�KD\DWWD�VWUHV�\DúDPD�QHGHQOHUL��RNXOODUÕQ�NDSDQPDVÕ��
oHYULPLoL�H÷LWLPH�X\XPXQ�]RUOX÷X��oRFXN�EDNÕPÕQD�\|QHOLN�
VRV\DO�GHVWH÷LQ�D]DOPDVÕ��PDGGL�ND\JÕODUÕQ�DUWPDVÕ��Lú�ND\EÕ�
\D� GD� JHOLU� D]DOPDVÕ� QHGHQOL��� VD÷OÕN� KL]PHWOHULQH� HULúLPLQ�
]RUODúPDVÕ��HQIHNVL\RQ�NDSPD�HQGLúHOHUL��JÕGD�YH�EDUÕQPD\D�
HULúLP� HQGLúHOHUL� úHNOLQGH� WDQÕPODQPÕúWÕU� ����� ���� �����
dDOÕúPDPÕ]GD� HEHYH\QOHULQ� KDVWDQH\H� EDúYXUX� LOH� LOJLOL�
WHGLUJLQOLN� QHGHQOHULQL� VRUJXODGÕ÷ÕPÕ]GD� HQ� VÕN� VHEHELQ�
³KDVWDODUOD�D\QÕ�RUWDPÕ�SD\ODúPDN´�ROGX÷XQX�VDSWDGÕN��(EH�
YH\QOHULQ� EX� QHGHQOH� oRFXNODUÕQÕ� KDVWDQH\H� JHWLUPHNWHQ�
NDoÕQPDVÕQÕQ�ROXPVX]�VRQXoODUÕQÕ�HQJHOOH\HELOPHN�LoLQ�KDVWD�
oRFXNODUOD�VD÷OÕNOÕ�oRFXNODUÕQ�D\UÕ�RUWDPODUGD�YH�J�Q�Q�D\UÕ�
VDDWOHULQGH�NDEXO�HGLOPHVL�SODQODQDELOLU������

dDOÕúPDPÕ]GD�KDVWDQH\H�EDúYXUPD�LOH�LOJLOL�WHGLUJLQOL÷L�RODQ�
HEHYH\QOHULQ��oRFXNODUÕQÕ�KDVWDQH\H�JHWLUPH\L�JHFLNWLUPH�YH�
UXWLQ�WDNLSOHULQL�DNVDWPD�ULVNL�����NDW�GDKD�\�NVHN�LGL��<D\ÕQ�
ODQDQ�YDND�UDSRUODUÕQGD��HEHYH\QOHULQ�KDVWDQHOHUGHQ�NDoÕQPD�
H÷LOLPLQLQ� QHGHQ� ROGX÷X� JHFLNPH� VRQXFXQGD� N|W�OHúHQ�
SHGLDWULN�KDVWDODU�ELOGLULOPLúWLU���������������������(EHYH\QOH�
ULQ� WHGLUJLQOL÷L� QHGHQL� LOH� oRFXNODUÕQ� LKWL\DFÕ� RODQ� VD÷OÕN�
EDNÕPÕQD�XODúWÕUÕOPDPDVÕ� oRFX÷XQ�GXUXPXQGD�N|W�OHúPH\H�
QHGHQ� RODELOLU�� dRFXNODUÕQ� UXWLQ� WDNLSOHULQLQ� GHYDPOÕOÕ÷ÕQÕQ�
VD÷ODQDELOPHVL� YH� KDVWDOÕN� GXUXPODUÕQGD� WUL\DMÕ� LoLQ� WHOH�WÕS�
X\JXODPDODUÕ� NXOODQÕODELOLU�� 7HOH�WÕS� X\JXODPDODUÕ� VD÷OÕN�
KL]PHWLQH�XODúÕPÕQ�NROD\ODúPDVÕQÕ�� WDQÕ�YH� WHGDYL�V�UHoOHUL�
QLQ� KÕ]ODQGÕUÕOPDVÕQÕ�� VD÷OÕN� KL]PHWOHULQLQ� X]DN� PHVDIHOHUH�
XODúWÕUÕOPDVÕQÕ��KDVWD�ELOJLOHULQH�NROD\�XODúÕOPDVÕQÕ��WHGDYL�YH�
WDNLS�PDOL\HWOHULQLQ�D]DOPDVÕQÕ�VD÷ODU�����������7HOH�WÕS�X\JX�
ODPDODUÕ� LOH� KDVWDOÕ÷D�PDUX]� NDOPD� HQGLúHVL� RODQ� ELUH\OHULQ�
LKWL\DoODUÕQÕQ�NDUúÕODQPDVÕ�YH�DFLO�VHUYLV�\D�GD�SROLNOLQLNOHUH�
JHUHNVL]�EDúYXUXODUÕQ�D]DOWÕOPDVÕ�VD÷ODQDELOLU��3DQGHPL�G|QH�
PLQGH� �ONHPL]GH� WHOH�WÕS� X\JXODPDODUÕ��&29,'���� WHPDVOÕ�
YH�KDVWDODUÕQÕQ�HY�WDNLSOHUL��ILO\DV\RQ�oDOÕúPDODUÕ��JHEH�EHEHN�

WDNLSOHULQLQ�YH�DúÕODPD�KL]PHWOHULQLQ�GHYDPOÕOÕ÷ÕQÕQ�VD÷ODQ�
PDVÕ�LoLQ�EDúDUÕ�LOH�NXOODQÕOPÕúWÕU������

dDOÕúPDPÕ]GD� KDVWDQH\H� EDúYXUPD� LOH� LOJLOL� WHGLUJLQOLN�
\DúD\DQ�DLOHOHUGH�oRFX÷XQXQ�DúÕVÕQÕ�DNVDWPD�RUDQÕ�GL÷HUOHUL�
LOH�IDUNOÕ�EXOXQPDGÕ��DQFDN�DUDGD�DQODPOÕ�IDUN�EXOXQPDPDVÕ�
|UQHNOHPLQ�N�o�N�ROPDVÕQGDQ�ND\QDNODQPÕú�RODELOLU��$\UÕFD�
oDOÕúPDPÕ]�KDVWDQH\H�EDúYXUDQODU� LOH� VÕQÕUOÕ� ROGX÷X� LoLQ�EX�
RUDQÕQ�WRSOXP�LoLQ�JHQHOOHúWLULOPHVL�P�PN�Q�GH÷LOGLU��6D÷OÕN�
%DNDQÕ¶QÕQ�DoÕNODPDVÕQD�J|UH�|UQH÷LQ������\ÕOÕ�LoLQGH�ELU�\Dú�
DOWÕ� oRFXNODUGD� EHúOL� NDUPD� DúÕQÕQ� �� GR]XQXQ� X\JXODQPD�
RUDQÕ� ���¶GLU� ������ dDOÕúPD� JUXEXPX]GDNL� oRFXNODUGD�
NDoÕUÕOPÕú� DúÕ� IÕUVDWODUÕQÕQ� GDKD� ID]OD� JLEL� J|U�QPHVL� \Dú�
JUXEXQXQ� IDUNOÕ� ROPDVÕQGDQ� YH� RNXO� DúÕODPDODUÕQÕQ�
DNVDPDVÕQGDQ�GD�ND\QDNODQPÕú�RODELOLU��5XWLQ�oRFXN�VD÷OÕ÷Õ�
L]OHPLQGH�oRN�|QHPOL�ELU�\HUH�VDKLS�RODQ�YH�ELUoRN�oRFX÷XQ�
|O�P�Q�Q�YH� VDNDWOÕ÷ÕQÕQ�|QOHQPHVLQGH�E�\�N� URO�R\QD\DQ�
DúÕODPDQÕQ�|QHPL�KDNNÕQGD� WRSOXPGD� IDUNÕQGDOÕN�ROXúWXUXO�
PDVÕQÕQ�E�\�N�|QHP�DU]�HWWL÷LQL�G�ú�QPHNWH\L]�
/LWHUDW�UGH� NURQLN� KDVWDOÕ÷Õ� RODQ� oRFXNODUÕQ� HEHYH\QOHULQGH�
SDQGHPL� LOLúNLOL� VWUHV� VHYL\HOHULQLQ� GDKD� \�NVHN� ROGX÷XQX�
GHVWHNOH\HQ� oDOÕúPDODU� PHYFXWWXU� ���� ���� ����� 7�UNL\H¶GH�
\DSÕODQ�ELU�oDOÕúPDGD�LVH�DVWÕPOÕ�oRFXNODUÕQ�DQQHOHULQLQ�ND\JÕ�
G�]H\OHULQLQ�VD÷OÕNOÕ�oRFXNODUD�EHQ]HU�ROGX÷XQX�EXOXQPXúWXU�
������dDOÕúPD�JUXEXPX]GD�oRFXNWD�NURQLN�KDVWDOÕN�YDUOÕ÷Õ�LOH�
HEHYH\QLQ� WHGLUJLQ� ROPDVÕ� DUDVÕQGD� LOLúNL� VDSWDQPDGÕ��
+DVWDQHPL]GH� NURQLN� KDVWDOÕ÷Õ� RODQ� oRFXNODUÕQ� NRQWUROOHUL�
LoLQ�LOJLOL�\DQ�GDO�SROLNOLQLNOHULQH��DNXW�GXUXPODU�LoLQ�GH�DFLO�
VHUYLVH� EDúYXUPDODUÕQGDQ� YH� oDOÕúPDPÕ]ÕQ� EX� SRS�ODV\RQX�
\HWHULQFH�NDSVD\DPDPDVÕQGDQ�GROD\Õ�IDUNOÕOÕN�VDSWDQDPDPÕú�
RODELOLU�

6DQFDNOÕ�YH�DUNDGDúODUÕ�\DSWÕNODUÕ�oDOÕúPDGD�SDQGHPL�G|QH�
PLQGH�oRFXNODUD�EHVLQ�WDNYL\H�NXOODQÕPÕQÕ�DVWÕPOÕ�oRFXNODUGD�
������ VD÷OÕNOÕ� oRFXNODUGD� ������ EXOPXúODUGÕU� YH� HQ� VÕN�
NXOODQÕODQ� WDNYL\HOHULQ� EDOÕN� \D÷Õ� YH� '� YLWDPLQL� ROGX÷XQX�
VDSWDPÕúODUGÕU�������(QGRQH]\D¶GD�\DSÕODQ�ELU�oDOÕúPDGD�LVH�
DQQHOHULQ� ���¶LQLQ� oRFXNODUÕQD� &29,'���
X� |QOHPHN� LoLQ�
LODo� YH\D� WDNYL\H� YHUGL÷L� YH� HQ� VÕN� NXOODQÕODQ� �U�QOHULQ�
YLWDPLQOHU�� ]HQFHILO� YH� EDO� ROGX÷X� VDSWDQPÕúWÕU� ������%L]LP�
oDOÕúPDPÕ]GD� LVH� WDNYL\H� �U�Q� NXOODQÕPÕ� ������ YH� HQ� VÕN�
NXOODQÕODQ��U�QOHU�'�YLWDPLQL�LOH�EDOÕN�\D÷Õ�RODUDN�VDSWDQGÕ��
2UDQÕQ�OLWHUDW�UH�J|UH�G�ú�N�VDSWDQPDVÕ��oDOÕúPDQÕQ�KDVWDQ�
H\H�JHOHQ�HEHYH\QOHUOH�\DSÕOPDVÕ�YH�EX�HEHYH\QOHULQ�KHNLP�
|QHULOHULQH� XODúDELOLU� ROPDVÕQGDQ� ND\QDNODQPÕú� RODELOLU��
(QGR]QH]\D¶GD� \DSÕODQ� oDOÕúPDGD� DQQHOHULQ� SVLNRORMLN�
GXUXPX� LOH� oRFX÷XQD� WDNYL\H� �U�Q� YHUPH� RUDQÕ� LOLúNLVL]�
EXOXQXUNHQ� EL]LP� oDOÕúPDPÕ]GD� HEHYH\QLQ� WHGLUJLQOL÷LQLQ�
oRFX÷XQD� WDNYL\H� �U�Q� YHUPH� LKWLPDOLQL� ���� NDW� DUWÕUGÕ÷Õ�
VDSWDQGÕ�������$LOHOHULQ�WHGLUJLQOL÷LQLQ�D]DOWÕOPDVÕQD�\|QHOLN�
G�]HQOHPHOHU��oRFXNODUD�KHNLP�|QHULVL�GÕúÕQGD�EHVLQ�WDNYL\H�
OHULQLQ�NXOODQGÕUÕOPDVÕQÕ�D]DOWDELOPHN�LoLQ�|QHPOLGLU�

6DQFDNOÕ�YH�DUNDGDúODUÕQÕQ�oDOÕúPDVÕQGD�HEHYH\QOHULQ�DQNVL�
\HWH�GXUXPX�LOH�L]RODV\RQ�|QOHPOHULQH�YH�KLM\HQ�NXUDOODUÕQD�
X\XPX�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQPDPÕúWÕU�������%HQ]HU�
úHNLOGH�EL]�GH�oDOÕúPDPÕ]GD�WHGLUJLQOLN�\DúD\DQ�HEHYH\QOHUOH�
GL÷HUOHULQLQ� L]RODV\RQ� |QOHPOHULQH� YH� KLM\HQ� NXUDOODUÕQD�

X\XP� RUDQÕQGD� IDUN� ROPDGÕ÷ÕQÕ�� HEHYH\QOHULQ� LIDGH� HGLOHQ�
WHGLUJLQOLN�VHYL\HVL�LOH�X\JXODQDQ�|QOHPOHU�DUDVÕQGD�GD�LOLúNL�
ROPDGÕ÷ÕQÕ�VDSWDGÕN��%X�GXUXP�oDOÕúPDQÕQ�\DSÕOGÕ÷Õ�G|QHP�
GH��ONHPL]GH�PDVNH�NXOODQÕPÕQÕQ�]RUXQOX�ROPDVÕ��\DúOÕODU�YH�
oRFXNODU� LoLQ� VRND÷D� oÕNPD� \DVD÷Õ� X\JXODQDQ� G|QHPOHU�
ROPDVÕ��GL÷HU�L]RODV\RQ�|QOHPOHUL�YH�KLM\HQ�NXUDOODUÕ�LoLQ�VÕN�
VÕN� ELOJLOHQGLUPHOHU� \DSÕOPDVÕ� VRQXFXQGD� X\XPXQ� WRSOXP�
JHQHOLQGH�\�NVHN�ROPDVÕQD�ED÷OÕ�RODELOLU�

dDOÕúPDQÕQ� NHVLWVHO� WLSWH� ROPDVÕQGDQ� GROD\Õ� QHGHQVHOOLN�
LOLúNLVLQLQ�NXUXODPDPDVÕ��WHN�PHUNH]OL�YH�KDVWDQH\H�EDúYXUDQ�
HEHYH\QOHU�LOH�VÕQÕUOÕ�ROPDVÕ�QHGHQL\OH�VRQXoODUÕQÕQ�WRSOXPD�
JHQHOOHQHPHPHVL� NÕVÕWOÕ� \|QOHULGLU�� %X� NÕVÕWOÕOÕNODUD� UD÷PHQ�
oDOÕúPD�� HEHYH\QOHUGH� WHGLUJLQOLN� \DúDPD� RUDQÕQÕQ� \�NVHN�
OL÷LQH�YH�EX�GXUXPXQ�RODVÕ�VRQXoODUÕQD�GLNNDW�oHNPHVL�YH�EX�
NRQXODUGD� \DSÕODELOHFHN� LOHUL� oDOÕúPDODUD� ILNLU� VD÷ODPDVÕ�
DoÕVÕQGDQ�|QHPOLGLU��

SONUÇ
(EHYH\QOHULQ� E�\�N� NÕVPÕ� KDVWDQH\H� EDúYXUPD� NRQXVXQGD�
WHGLUJLQOLN� KLVVHWPHNWHGLU� YH� EX� GXUXP� oRFXN� VD÷OÕ÷Õ�
KL]PHWOHULQLQ� QLWHOLNOL� V�UG�U�OPHVLQL� ROXPVX]� HWNLOH\HELOLU��
&29,'���� NRUNXVXQXQ� KDVWDOÕ÷ÕQ� NHQGLVLQGHQ� GDKD� ID]OD�
]DUDU�YHUPHVLQL�|QOHPHN�LoLQ�HEHYH\QOHUL�JHUHNWL÷LQGH�VD÷OÕN�
SHUVRQHOL� LOH� HWNLOHúLPH� JLUPH\H� WHúYLN� HWPHN� JHUHNHELOLU��
6D÷OÕN�KL]PHWOHUL�VXQXODQ�ELULPOHUGH�KDVWD�oRFXNODUOD�VD÷OÕNOÕ�
oRFXNODUÕQ� D\UÕ� RUWDPODUGD� YH� J�Q�Q� D\UÕ� VDDWOHULQGH� NDEXO�
HGLOPHVL�DLOHOHULQ�WHGLUJLQOL÷LQL�D]DOWDELOLU��+DVWDQH\H�EDúYXU�
PD\DFDN�NDGDU�WHGLUJLQOL÷L�\�NVHN�DLOHOHUL�VDSWDPDN��oRFXN�
ODUÕQÕQ� WDNLELQL� \DSPDN�� � \�]� \�]H� J|U�úPH� JHUHNWLUHQ�
GXUXPODUÕ� VDSWD\ÕS� JHFLNPHOHUL� |QOH\HELOPHN� LoLQ� WHOH�WÕS�
X\JXODPDODUÕQÕQ� \D\JÕQODúWÕUÕOPDVÕ� SODQODQDELOLU�� (EHYH\Q�
OHULQ� \DúDGÕ÷Õ� WHGLUJLQOL÷LQ� QHGHQOHULQLQ� GDKD� L\L�
DQODúÕODELOPHVL� YH� JHUHNOL� JLULúLPOHULQ� SODQODQDELOPHVL� LoLQ�
\DSÕODFDN�oDOÕúPDODUD�LKWL\Do�YDUGÕU�

(WLN�.RPLWH�2QD\Õ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX�WDUDIÕQGDQ�RQD\ODQPÕúWÕU��.$(.������������������

+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���7DVDUÕP�±�(�0���6�9���'HQHWOHPH�±�(�0��0�(���
.D\QDNODU� ±� 0�(��� 0DO]HPHOHU� ±� 0�(��� 9HUL� 7RSODQPDVÕ�
YH�YH\D�øúOHPHVL�±�0�(���$QDOL]�YH�YH\D�<RUXP�±�0�(��(�0���
6�9��� /LWHUDW�U� 7DUDPDVÕ� �� 0�(��� <D]Õ\Õ� <D]DQ� ±� 0�(���
(OHúWLUHO�øQFHOHPH�±�(�0���6�9�

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

�)LQDQVDO�'HVWHN��
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�
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ABSTRACT
Objective: 
The purpose of this study was to evaluate the clinicopathological feautures and prognostic factors 
of breast cancer (BC) patients aged 30 years and younger.

Materials and Methods: 
We retrospectively evaluated the clinical and pathological data of the patients from their file 
records.

Results: 
The median age of 50 patients included in this study was 28 (20-30). At diagnosis, 5 (10%) 
patients had metastatic disease, 2 (4%) patients had a pregnancy, 5 (10%) patients had breast-
feeding. The patients had pathological features such as node positivity (66%), grade 2 (50%), 
lymphovascular invasion (LVI) (38%), and perineural invasion (PNI) (26%). Luminal A was the 
predominant molecular subtype (44%). 12% of patients had HER2-like and 16% had triple-nega-
tive disease. In 45 non-metastatic patients, the median follow-up was 59.9 months, the 5-year 
disease-free survival (DFS) and overall survival (OS) were 61.4% and 95.5%, respectively. 
During the follow-up, 5 (11.4%) of 45 patients died, 3 (6.8%) had local recurrence and 17 
(38.7%) developed distant metastatic disease. Adjuvant radiotherapy was determined as a 
positive predictor for DFS in Cox regression analysis.

Conclusions:
 In our study, HER-2-like and triple-negative BC rates were higher in women aged 30 years and 
younger than in the older population, consistent with the literature. In addition, our patients had 
a better 5-year OS rate than reported in previous studies, and the independent prognostic factor 
for DFS was adjuvant radiotherapy.

Key Words: 
Breast cancer, Prognosis, Young women
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INTRODUCTION
Breast cancer (BC) is the most common cancer in women and 
the second most common cause of cancer-related death in 
women. It has been calculated that approximately 276.480  
new cases of invasive BC will be diagnosed, and 42.170 
women will die from BC in 2020 (1). Although BC often 
begins to appear after the 5th decade, it has recently started to 
occur more frequently in young women. The definition of 

\RXQJ�ZRPDQ
�IRU�%&�LV�VWLOO�QRW�VWDQGDUGL]HG��EXW�PRVW�RI�
WKH� OLWHUDWXUH� UHIHUV� WR�ZRPHQ� �� ��� \HDUV� RI� DJH� DV� \RXQJ�
women. Breast cancer is generally rare in young women, and 
young women constitute less than 7% of all BC cases; and 
these patients have adverse clinicopathological features of 
BC such as more advanced disease at diagnosis and more 
aggressive subtype compared to older women. In addition, 
survival among younger women is worse than among older 
(2,3).
The purpose of this study is to evaluate the clinicopathologi-
cal features and prognostic factors of breast cancer (BC) 
patients aged 30 years and younger.

MATERIALS and METHODS
Patients:
Patients treated and followed up in our hospital between 2004 
and 2019 were included in this study. All female patients 
diagnosed with pathologically invasive BC and aged 30 years 
or younger at diagnosis were recruited. All data were 
REWDLQHG� IURP� SDWLHQWV
� PHGLFDO� UHFRUGV�� 3DWLHQWV
� DJH��
pregnancy and breastfeeding history, family history of BC, 

SHUIRUPDQFH� VWDWXV�� ORFDWLRQ� RI� WKH� SULPDU\� WXPRU�� 710�
stage, disease onset (metastatic or non-metastatic), surgical 
procedures (breast-conserving surgery (BCT) or mastecto-
my) and adjuvant/neoadjuvant treatments (chemotherapy 
(CT), radiation therapy (RT), and endocrine therapy (ET)) 
were recorded. In addition, pathological characteristics were 
collected from the final pathology reports. The positivity for 
estrogen receptor (ER) and progesterone receptor (PR) was 
defined as 1% or more nuclear staining by immunohisto-
chemical (IHC) technique. human epidermal growth factor 
receptor 2 (HER2) status was determined by the IHC 
technique or fluorescent in situ hybridisation (FISH) analysis. 
Based on ER, PR, and HER2 results, tumors were grouped 
into four molecular subtypes: 1) luminal A: ER (+) and/or PR 
(+), HER2 (-), 2) luminal B: ER+ and/or PR (+), HER2 (+), 
3) HER2-like: ER (-), PR (-), HER2 (+), 4) triple-negative: 
ER (-), PR (-), HER2 (-).
This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the 
tenets of the Helsinki Declaration, and has been approved by 
WKH�0HUDP�0HGLFDO� )DFXOW\�(WKLFDO�&RPPLWWHH��1HFPHWWLQ�
Erbakan University (approval number: 2020/2347).

Statistical Analyses:
Primary statistical analysis has included descriptive statistics 
of the patients presented as median ( min-max) and mean±-
standart deviations. Overall survival (OS) was defined as the 
time from initial diagnosis of BC to the time of death from 
any cause. Disease-free survival (DFS) was defined as the 
time from the diagnosis of BC to the development of any 
regional recurrence, distant metastatic disease, or death from 
any cause. Locoregional recurrence was defined as a recur-
rent tumor in the ipsilateral breast, axillary region, or chest 
ZDOO��7KH�.DSODQ±0HLHU�PHWKRG�ZDV�XVHG�IRU�VXUYLYDO�DQDO\-
sis. For nonmetastatic patients, 5-year DFS and OS rates were 
FDOFXODWHG�� DQG� &R[� SURSRUWLRQDO�KD]DUG� UHJUHVVLRQ�PRGHOV�
were used for univariate and multivariable analysis of DFS 
and OS. p value <0.05 was considered statistically signifi-
cant. Statistical analysis was performed using SPSS version 
22.0 (SPSS Inc., Chicago, IL, USA).

RESULTS
Clinicopathological feautures
A total of 50 patients were evaluated. The median age of the 
patients at diagnosis was 28 (20-30) years, and all were 
premenopausal. Two patients (4%) were pregnant, and five 
patients (10%) were breastfeeding at diagnosis. Three 
patients (8%) had a first-degree relative with a history of BC. 
%88 of the patients presented with a palpable mass in the 
breast. The most common primary tumour location was the 
left breast (56%).
Five patients (10%) had metastatic disease at diagnosis. The 
remaining 45 patients (90%) had a non-metastatic disease: 
two patients (4%) had stage-1, 27 patients (54%) had stage-2, 
and 16 patients (32%) had stage-3 disease. Primary tumor 
surgery was performed only on non-metastatic patients: the 
BCS was performed in 14 of them (31.1%), and mastectomy 

Figure 2: .DSODQ�0HLHU�FXUYH�RI�26�IRU�DOO�SDWLHQWV�

In univariate analysis, adjuvant RT was the only significant 
factor affecting DFS (yes vs. no: 65.6% vs. 50.0%, p:0.024). 
T stage, N stage, number of positive axillary lymph nodes, 
histological type, histological grade, ki67 proliferation index, 
/9,� DQG� 31,�� PROHFXODU� VXEW\SHV�� DGMXYDQW� *Q5+�D��
adjuvant and neoadjuvant CT were not significant prognostic 
factors for DFS (all of p>0.05). Besides, the type of breast 
surgical procedure trended to be significant for DFS (BCS vs. 
mastectomy: 78.6% vs. 53.3%, p:0.06). No significant factor 
affecting OS was found in univariate analysis (Table III). 

Table III: Univariable analysis of different variables affecting DFS and OS.

Adjuvant RT was also the only significant independent 
favourable prognostic factor for DFS in multivariate analysis 
(p=0.02) (Table IV).

Table IV: 0XOWLYDULDEOH�DQDO\VLV�RI�GLIIHUHQW�YDULDEOHV�DIIHFWLQJ�')6�

DISCUSSION
In this study, we documented the clinicopathological 
feautures and survival outcomes of patients with young BC. 
The 5-year DFS and OS rates of patients who were non-meta-
static at diagnosis were 61.4% and 95.5%, respectively, and 
adjuvant RT was an independent favourable prognostic factor 
for DFS. 
Although BC is a rare disease in young women (<40 years) in 
developed countries, 1 out of 220 women may develop the 
disease by the age of 30 (4). In previous studies, it has been 
reported that young women have more advanced-stage 
disease and have more aggressive disease including patho-
logical features such as higher histological grade, higher 
Ki-67 proliferation index, higher ER and/or PR negativity, 
and higher HER2 positivity compared with BC occurring in 
the older population (5-7). Invasive ductal carcinoma has also 
been shown to be the most common subtype in both the entire 
BC population and in younger patients under 40 years of age 
(7,8). In contrast, at the time of diagnosis, most of our cohort 
had early-stage (stage-2) disease, low-grade (grade 2), and 
invasive ductal carcinoma and luminal disease. 
Pregnancy-associated breast cancer (PABC) is defined as BC 
diagnosed during pregnancy or within one year after delivery. 
In addition, PABC has a more aggressive biological behavior, 
advanced stage, and poor prognosis (9). In a study comparing 
PABC and non-PABC, it has been found that the luminal B 
and HER2-like subtypes had poor prognosis in patients with 
PABC (10). Seven of our patients (14%) had PABC at 
diagnosis. 2 (28.6%) of them had stage-2, 1 (14.3%) stage-3, 
and 4 (57.1%) stage-4 disease. 2 patients (28.6%) had luminal 
A, 1 patient (14.3%) had luminal B, 2 patients (28.6%) had 
HER2-like, and 2 patients (28.6%) had triple-negative 
disease. The changes in the breast structure during pregnancy 
and lactation mask the recognition of the symptoms of BC 
developing during this period. Especially in women aged 30 
and under, the delayed diagnosis of BC may be due to the 
higher incidences of pregnancy and lactation in this age 
group.
The patients with early-stage BC undergo primary surgery 
(BCT or mastectomy) to the breast and regional nodes; after 
WKDW��WKH�57�FRXOG�EH�DGGHG�RU�QRW��3URVSHFWLYH�UDQGRPL]HG�
studies reported no statistically significant difference in OS 
between modified radical mastectomy and BCT followed by 
breast irradiation (11-13). Although younger age is an 
independent risk factor for increased local recurrence, BCT is 
a safe and effective treatment option for young BC patients. 
Furthermore, SLNB indications and surgical management of 

axillar lymph node are the same as in older patients (14-16). 
Similar to the older patients, there was no statistically signifi-
cant difference between the BCT plus RT and mastectomy 
groups regarding BC specific survival and OS in women <40 
years of age with early-stage BC (17,18). Nevertheless, 
recently, mastectomy rates have increased significantly to 
treat early-stage BC in women aged 40 and under (14-16). 
Although most of the patients in our cohort had early stage 
disease, the most preferred surgical method was mastectomy. 
DFS tended to be longer in our patients who underwent BCS, 
although it was not statistically significant.
The indications of CT, RT and HER2-targeted therapies in 
young women with BC and the contents of the treatment 
protocols are the same as in the treatment of BC in older 
women (19). Updated results of the SOFT and TEXT studies 
confirmed that tamoxifen alone remains the standard of care 
for adjuvant ET of women with hormone receptor (HR) 
positive premenopausal BC at low risk of relapse, defined by 
clinical and immunohistochemical parameters. Also, ovarian 
function suppression (OFS) with tamoxifen or exemestane, 
rather than tamoxifen alone is recommended for women with 
high-risk HR positive BC, including the presence of patho-
logically involved lymph nodes, tumour diameter >5 cm, 
high risk of recurrence based on a genomic assay, 35 years or 
younger at diagnosis, or other high-risk features for which the 
patient received CT (20). Our study demonstrated that 
patients with non-metastatic disease at diagnosis received 
������WDPR[LIHQ�SOXV�*Q5+�D�DV�DGMXYDQW�(7��������WDPR[-
LIHQ� DORQH�� DQG� ����� DURPDWDVH� LQKLELWRU� SOXV� *Q5+�D� DV�
adjuvant ET. In addition, the rates of receiving neoadjuvant 
therapy and anti-HER2 therapy were similar to older patients.
In young women, BC has been reported to be associated with 
a higher risk of relapse and death. Young age reported to be 
an unfavourable independent prognostic factor for BC (21, 
22). In the United States, the 5-year survival rate in women 
diagnosed with BC aged < 40 and aged > 40 was 85% and 
90%, respectively (23). Women with stage I-III BC between 
�����DQG�������DJHG��������ZHUH�DQDO\]HG�IRU����DQG����\HDU�
survival rates through the SEER-18 registry database. 5 and 
10-year survival rates were 85.6% and 74.6% in patients aged 
20-29 years, were 87.9% and 78.9% in patients aged 30-39 
years, and were 91.8% and 84.9% in patients aged 40-49 
years, respectively (24). Another study involving 17.575 
patients with early-stage BC showed that the mortality rate 
GXH� WR� WKH� %&� ZDV� KLJKHU� LQ� ZRPHQ� DJHG� �� ��� \HDUV� DW�
diagnosis than in women aged > 40. When evaluated accord-
ing to subtypes in this study, it has been found that in women 
DJHG������\HDUV�ZDV�DVVRFLDWHG�ZLWK�VLJQLILFDQW�LQFUHDVHV�RI�
BC mortality in women with luminal A and luminal B 
subtypes, with borderline significance in women with 
triple-negative subtype but not in those with HER2-like 
subtype compared to women aged >40 years (25). However, 
in a recently published study, Dai et al. evaluated 33.968 
patients with BC, and they reported that young age (<40 
years) was an independent risk factor only for triple negative 
BC, but not for other subtypes (26). In another analysis of the 
SEER-18 registries of the United States database including 
68.530 patients aged 20-49 years with stage I-III BC between 

2010-2016, it has been found that with increasing age, 
HER2-/HR+ subtype rates increased, whereas HER2+/HR+, 
HER2+/HR-, and HER2-/HR- subtype rates decreased. This 
analysis showed increased incidence estimates for each 
receptor-based subtype among women 20-29 years except 
HER2-/HR+, for which incidence remained relatively stable, 
and the most significant increases in incidence were observed 
for HER2-/HR- women aged 20-29 years. Also, it has been 
found that the 5-year survival rates according to subtypes 
among women 20-29 years were 91.9%, 91.8%, 89%, and 
79.3% for HER2+/HR+, HER2+/HR-, HER2-/HR+, and 
HER2-/HR-, respectively (27). 
,Q�FRQWUDVW� WR�WKH�VWXGLHV�VXPPDUL]HG�KHUHLQ��=LPPHU�HW�DO��
showed that young women with BC aged <40 had worse 
clinical features (higher grade, stage II and ER-negative 
disease) than the older women but had a similar OS rate to 
older women. This similarity in OS results was explained by 
the fact that women under 40 received more aggressive 
treatment and had less comorbidity than the older group (28). 
The 5-year OS rate of our cohort was 95.5% and was better 
than those reported in the above studies.

CONCLUSIONS
In our study, HER-2-like and triple-negative BC rates were 
higher in women aged 30 years and younger than in the older 
SRSXODWLRQ�� FRQVLVWHQW� ZLWK� WKH� OLWHUDWXUH�� 0RUHRYHU�� ZH�
demonstrated that the 5-year OS rate in young women with 
non-metastatic BC is better than rates reported in previous 
studies. We also showed that mastectomy is the most 
preferred surgical method, even in early-stage disease. 
Furthermore, we found that mastectomy, although not statis-
tically significant, was associated with lower DFS than BCS.
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was done in the other 31 patients (68.9%). Sentinel lymph 
node biopsy (SLNB) was performed in seven patients 
(15.9%), and axillary lymph node dissection was performed 
in 38 patients (84.1%). The mean tumour diameter was 
3.4±1.7 centimetres (cm). Twenty-two patients (44%) had 
luminal A, 14 patients (28%) had luminal B, six patients 
(12%) had HER2-like, and eight patients (16%) had 
triple-negative disease. The clinicopathological feautures of 
the patients were shown in Table I.

Table I: Demographic characteristics of all patients at the time diagnosis.

Among 45 patients with non-metastatic disease, ten patients 
(22.2%) received neoadjuvant CT, 31 patients (68.9%) 
received adjuvant CT, and four patients (8.9%) did not 
receive any CT. In 3 of 10 patients who received neoadjuvant 
CT, a complete pathological response was obtained. Thirteen 
SDWLHQWV� UHFHLYHG� DGMXYDQW� WUDVWX]XPDE� WKHUDS\� EHFDXVH� RI�
HER2-positive disease for one year. Adjuvant RT was 
indicated for 32 patients (72.7%) due to different reasons, 
including BCS, lymph node involvement, and T3 disease. 
Adjuvant ET was administered to HR-positive patients. 
Seven patients (15.9%) received tamoxifen, 25 patients 
(56.8%) received tamoxifen+gonadotropin-releasing 
KRUPRQH�DQDORJXH��*Q5+�D���DQG���SDWLHQW��������UHFHLYHG�
DURPDWDVH�LQKLELWRU�*Q5+�D��7DEOH�,,��

Table II: Treatments of patients with non-metastatic disease.

During the follow-up period, five patients (11.1%) died, three 
patients (6.6%) developed local recurrence, and 17 patients 
(37.7%) developed distant metastatic disease. In patients who 
were not initially non-metastatic but later developed metasta-
ses, the most common sites of metastasis were liver (20%, 
9/45), lung (6.6%, 3/45) and bones (4.4%, 2/45).

Outcomes
The median follow-up of 45 non-metastatic patients was 59.9 
months, and 5-year DFS and OS rates were 61.4% and 
95.5%, respectively (Figure 1, 2). 

Figure 1: .DSODQ�0HLHU�FXUYH�RI�')6�IRU�DOO�SDWLHQWV�



ABSTRACT
Objective: 
The purpose of this study was to evaluate the clinicopathological feautures and prognostic factors 
of breast cancer (BC) patients aged 30 years and younger.

Materials and Methods: 
We retrospectively evaluated the clinical and pathological data of the patients from their file 
records.

Results: 
The median age of 50 patients included in this study was 28 (20-30). At diagnosis, 5 (10%) 
patients had metastatic disease, 2 (4%) patients had a pregnancy, 5 (10%) patients had breast-
feeding. The patients had pathological features such as node positivity (66%), grade 2 (50%), 
lymphovascular invasion (LVI) (38%), and perineural invasion (PNI) (26%). Luminal A was the 
predominant molecular subtype (44%). 12% of patients had HER2-like and 16% had triple-nega-
tive disease. In 45 non-metastatic patients, the median follow-up was 59.9 months, the 5-year 
disease-free survival (DFS) and overall survival (OS) were 61.4% and 95.5%, respectively. 
During the follow-up, 5 (11.4%) of 45 patients died, 3 (6.8%) had local recurrence and 17 
(38.7%) developed distant metastatic disease. Adjuvant radiotherapy was determined as a 
positive predictor for DFS in Cox regression analysis.

Conclusions:
 In our study, HER-2-like and triple-negative BC rates were higher in women aged 30 years and 
younger than in the older population, consistent with the literature. In addition, our patients had 
a better 5-year OS rate than reported in previous studies, and the independent prognostic factor 
for DFS was adjuvant radiotherapy.

Key Words: 
Breast cancer, Prognosis, Young women
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INTRODUCTION
Breast cancer (BC) is the most common cancer in women and 
the second most common cause of cancer-related death in 
women. It has been calculated that approximately 276.480  
new cases of invasive BC will be diagnosed, and 42.170 
women will die from BC in 2020 (1). Although BC often 
begins to appear after the 5th decade, it has recently started to 
occur more frequently in young women. The definition of 

\RXQJ�ZRPDQ
�IRU�%&�LV�VWLOO�QRW�VWDQGDUGL]HG��EXW�PRVW�RI�
WKH� OLWHUDWXUH� UHIHUV� WR�ZRPHQ� �� ��� \HDUV� RI� DJH� DV� \RXQJ�
women. Breast cancer is generally rare in young women, and 
young women constitute less than 7% of all BC cases; and 
these patients have adverse clinicopathological features of 
BC such as more advanced disease at diagnosis and more 
aggressive subtype compared to older women. In addition, 
survival among younger women is worse than among older 
(2,3).
The purpose of this study is to evaluate the clinicopathologi-
cal features and prognostic factors of breast cancer (BC) 
patients aged 30 years and younger.

MATERIALS and METHODS
Patients:
Patients treated and followed up in our hospital between 2004 
and 2019 were included in this study. All female patients 
diagnosed with pathologically invasive BC and aged 30 years 
or younger at diagnosis were recruited. All data were 
REWDLQHG� IURP� SDWLHQWV
� PHGLFDO� UHFRUGV�� 3DWLHQWV
� DJH��
pregnancy and breastfeeding history, family history of BC, 

SHUIRUPDQFH� VWDWXV�� ORFDWLRQ� RI� WKH� SULPDU\� WXPRU�� 710�
stage, disease onset (metastatic or non-metastatic), surgical 
procedures (breast-conserving surgery (BCT) or mastecto-
my) and adjuvant/neoadjuvant treatments (chemotherapy 
(CT), radiation therapy (RT), and endocrine therapy (ET)) 
were recorded. In addition, pathological characteristics were 
collected from the final pathology reports. The positivity for 
estrogen receptor (ER) and progesterone receptor (PR) was 
defined as 1% or more nuclear staining by immunohisto-
chemical (IHC) technique. human epidermal growth factor 
receptor 2 (HER2) status was determined by the IHC 
technique or fluorescent in situ hybridisation (FISH) analysis. 
Based on ER, PR, and HER2 results, tumors were grouped 
into four molecular subtypes: 1) luminal A: ER (+) and/or PR 
(+), HER2 (-), 2) luminal B: ER+ and/or PR (+), HER2 (+), 
3) HER2-like: ER (-), PR (-), HER2 (+), 4) triple-negative: 
ER (-), PR (-), HER2 (-).
This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the 
tenets of the Helsinki Declaration, and has been approved by 
WKH�0HUDP�0HGLFDO� )DFXOW\�(WKLFDO�&RPPLWWHH��1HFPHWWLQ�
Erbakan University (approval number: 2020/2347).

Statistical Analyses:
Primary statistical analysis has included descriptive statistics 
of the patients presented as median ( min-max) and mean±-
standart deviations. Overall survival (OS) was defined as the 
time from initial diagnosis of BC to the time of death from 
any cause. Disease-free survival (DFS) was defined as the 
time from the diagnosis of BC to the development of any 
regional recurrence, distant metastatic disease, or death from 
any cause. Locoregional recurrence was defined as a recur-
rent tumor in the ipsilateral breast, axillary region, or chest 
ZDOO��7KH�.DSODQ±0HLHU�PHWKRG�ZDV�XVHG�IRU�VXUYLYDO�DQDO\-
sis. For nonmetastatic patients, 5-year DFS and OS rates were 
FDOFXODWHG�� DQG� &R[� SURSRUWLRQDO�KD]DUG� UHJUHVVLRQ�PRGHOV�
were used for univariate and multivariable analysis of DFS 
and OS. p value <0.05 was considered statistically signifi-
cant. Statistical analysis was performed using SPSS version 
22.0 (SPSS Inc., Chicago, IL, USA).

RESULTS
Clinicopathological feautures
A total of 50 patients were evaluated. The median age of the 
patients at diagnosis was 28 (20-30) years, and all were 
premenopausal. Two patients (4%) were pregnant, and five 
patients (10%) were breastfeeding at diagnosis. Three 
patients (8%) had a first-degree relative with a history of BC. 
%88 of the patients presented with a palpable mass in the 
breast. The most common primary tumour location was the 
left breast (56%).
Five patients (10%) had metastatic disease at diagnosis. The 
remaining 45 patients (90%) had a non-metastatic disease: 
two patients (4%) had stage-1, 27 patients (54%) had stage-2, 
and 16 patients (32%) had stage-3 disease. Primary tumor 
surgery was performed only on non-metastatic patients: the 
BCS was performed in 14 of them (31.1%), and mastectomy 

Figure 2: .DSODQ�0HLHU�FXUYH�RI�26�IRU�DOO�SDWLHQWV�

In univariate analysis, adjuvant RT was the only significant 
factor affecting DFS (yes vs. no: 65.6% vs. 50.0%, p:0.024). 
T stage, N stage, number of positive axillary lymph nodes, 
histological type, histological grade, ki67 proliferation index, 
/9,� DQG� 31,�� PROHFXODU� VXEW\SHV�� DGMXYDQW� *Q5+�D��
adjuvant and neoadjuvant CT were not significant prognostic 
factors for DFS (all of p>0.05). Besides, the type of breast 
surgical procedure trended to be significant for DFS (BCS vs. 
mastectomy: 78.6% vs. 53.3%, p:0.06). No significant factor 
affecting OS was found in univariate analysis (Table III). 

Table III: Univariable analysis of different variables affecting DFS and OS.

Adjuvant RT was also the only significant independent 
favourable prognostic factor for DFS in multivariate analysis 
(p=0.02) (Table IV).

Table IV: 0XOWLYDULDEOH�DQDO\VLV�RI�GLIIHUHQW�YDULDEOHV�DIIHFWLQJ�')6�

DISCUSSION
In this study, we documented the clinicopathological 
feautures and survival outcomes of patients with young BC. 
The 5-year DFS and OS rates of patients who were non-meta-
static at diagnosis were 61.4% and 95.5%, respectively, and 
adjuvant RT was an independent favourable prognostic factor 
for DFS. 
Although BC is a rare disease in young women (<40 years) in 
developed countries, 1 out of 220 women may develop the 
disease by the age of 30 (4). In previous studies, it has been 
reported that young women have more advanced-stage 
disease and have more aggressive disease including patho-
logical features such as higher histological grade, higher 
Ki-67 proliferation index, higher ER and/or PR negativity, 
and higher HER2 positivity compared with BC occurring in 
the older population (5-7). Invasive ductal carcinoma has also 
been shown to be the most common subtype in both the entire 
BC population and in younger patients under 40 years of age 
(7,8). In contrast, at the time of diagnosis, most of our cohort 
had early-stage (stage-2) disease, low-grade (grade 2), and 
invasive ductal carcinoma and luminal disease. 
Pregnancy-associated breast cancer (PABC) is defined as BC 
diagnosed during pregnancy or within one year after delivery. 
In addition, PABC has a more aggressive biological behavior, 
advanced stage, and poor prognosis (9). In a study comparing 
PABC and non-PABC, it has been found that the luminal B 
and HER2-like subtypes had poor prognosis in patients with 
PABC (10). Seven of our patients (14%) had PABC at 
diagnosis. 2 (28.6%) of them had stage-2, 1 (14.3%) stage-3, 
and 4 (57.1%) stage-4 disease. 2 patients (28.6%) had luminal 
A, 1 patient (14.3%) had luminal B, 2 patients (28.6%) had 
HER2-like, and 2 patients (28.6%) had triple-negative 
disease. The changes in the breast structure during pregnancy 
and lactation mask the recognition of the symptoms of BC 
developing during this period. Especially in women aged 30 
and under, the delayed diagnosis of BC may be due to the 
higher incidences of pregnancy and lactation in this age 
group.
The patients with early-stage BC undergo primary surgery 
(BCT or mastectomy) to the breast and regional nodes; after 
WKDW��WKH�57�FRXOG�EH�DGGHG�RU�QRW��3URVSHFWLYH�UDQGRPL]HG�
studies reported no statistically significant difference in OS 
between modified radical mastectomy and BCT followed by 
breast irradiation (11-13). Although younger age is an 
independent risk factor for increased local recurrence, BCT is 
a safe and effective treatment option for young BC patients. 
Furthermore, SLNB indications and surgical management of 

axillar lymph node are the same as in older patients (14-16). 
Similar to the older patients, there was no statistically signifi-
cant difference between the BCT plus RT and mastectomy 
groups regarding BC specific survival and OS in women <40 
years of age with early-stage BC (17,18). Nevertheless, 
recently, mastectomy rates have increased significantly to 
treat early-stage BC in women aged 40 and under (14-16). 
Although most of the patients in our cohort had early stage 
disease, the most preferred surgical method was mastectomy. 
DFS tended to be longer in our patients who underwent BCS, 
although it was not statistically significant.
The indications of CT, RT and HER2-targeted therapies in 
young women with BC and the contents of the treatment 
protocols are the same as in the treatment of BC in older 
women (19). Updated results of the SOFT and TEXT studies 
confirmed that tamoxifen alone remains the standard of care 
for adjuvant ET of women with hormone receptor (HR) 
positive premenopausal BC at low risk of relapse, defined by 
clinical and immunohistochemical parameters. Also, ovarian 
function suppression (OFS) with tamoxifen or exemestane, 
rather than tamoxifen alone is recommended for women with 
high-risk HR positive BC, including the presence of patho-
logically involved lymph nodes, tumour diameter >5 cm, 
high risk of recurrence based on a genomic assay, 35 years or 
younger at diagnosis, or other high-risk features for which the 
patient received CT (20). Our study demonstrated that 
patients with non-metastatic disease at diagnosis received 
������WDPR[LIHQ�SOXV�*Q5+�D�DV�DGMXYDQW�(7��������WDPR[-
LIHQ� DORQH�� DQG� ����� DURPDWDVH� LQKLELWRU� SOXV� *Q5+�D� DV�
adjuvant ET. In addition, the rates of receiving neoadjuvant 
therapy and anti-HER2 therapy were similar to older patients.
In young women, BC has been reported to be associated with 
a higher risk of relapse and death. Young age reported to be 
an unfavourable independent prognostic factor for BC (21, 
22). In the United States, the 5-year survival rate in women 
diagnosed with BC aged < 40 and aged > 40 was 85% and 
90%, respectively (23). Women with stage I-III BC between 
�����DQG�������DJHG��������ZHUH�DQDO\]HG�IRU����DQG����\HDU�
survival rates through the SEER-18 registry database. 5 and 
10-year survival rates were 85.6% and 74.6% in patients aged 
20-29 years, were 87.9% and 78.9% in patients aged 30-39 
years, and were 91.8% and 84.9% in patients aged 40-49 
years, respectively (24). Another study involving 17.575 
patients with early-stage BC showed that the mortality rate 
GXH� WR� WKH� %&� ZDV� KLJKHU� LQ� ZRPHQ� DJHG� �� ��� \HDUV� DW�
diagnosis than in women aged > 40. When evaluated accord-
ing to subtypes in this study, it has been found that in women 
DJHG������\HDUV�ZDV�DVVRFLDWHG�ZLWK�VLJQLILFDQW�LQFUHDVHV�RI�
BC mortality in women with luminal A and luminal B 
subtypes, with borderline significance in women with 
triple-negative subtype but not in those with HER2-like 
subtype compared to women aged >40 years (25). However, 
in a recently published study, Dai et al. evaluated 33.968 
patients with BC, and they reported that young age (<40 
years) was an independent risk factor only for triple negative 
BC, but not for other subtypes (26). In another analysis of the 
SEER-18 registries of the United States database including 
68.530 patients aged 20-49 years with stage I-III BC between 

2010-2016, it has been found that with increasing age, 
HER2-/HR+ subtype rates increased, whereas HER2+/HR+, 
HER2+/HR-, and HER2-/HR- subtype rates decreased. This 
analysis showed increased incidence estimates for each 
receptor-based subtype among women 20-29 years except 
HER2-/HR+, for which incidence remained relatively stable, 
and the most significant increases in incidence were observed 
for HER2-/HR- women aged 20-29 years. Also, it has been 
found that the 5-year survival rates according to subtypes 
among women 20-29 years were 91.9%, 91.8%, 89%, and 
79.3% for HER2+/HR+, HER2+/HR-, HER2-/HR+, and 
HER2-/HR-, respectively (27). 
,Q�FRQWUDVW� WR�WKH�VWXGLHV�VXPPDUL]HG�KHUHLQ��=LPPHU�HW�DO��
showed that young women with BC aged <40 had worse 
clinical features (higher grade, stage II and ER-negative 
disease) than the older women but had a similar OS rate to 
older women. This similarity in OS results was explained by 
the fact that women under 40 received more aggressive 
treatment and had less comorbidity than the older group (28). 
The 5-year OS rate of our cohort was 95.5% and was better 
than those reported in the above studies.

CONCLUSIONS
In our study, HER-2-like and triple-negative BC rates were 
higher in women aged 30 years and younger than in the older 
SRSXODWLRQ�� FRQVLVWHQW� ZLWK� WKH� OLWHUDWXUH�� 0RUHRYHU�� ZH�
demonstrated that the 5-year OS rate in young women with 
non-metastatic BC is better than rates reported in previous 
studies. We also showed that mastectomy is the most 
preferred surgical method, even in early-stage disease. 
Furthermore, we found that mastectomy, although not statis-
tically significant, was associated with lower DFS than BCS.
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was done in the other 31 patients (68.9%). Sentinel lymph 
node biopsy (SLNB) was performed in seven patients 
(15.9%), and axillary lymph node dissection was performed 
in 38 patients (84.1%). The mean tumour diameter was 
3.4±1.7 centimetres (cm). Twenty-two patients (44%) had 
luminal A, 14 patients (28%) had luminal B, six patients 
(12%) had HER2-like, and eight patients (16%) had 
triple-negative disease. The clinicopathological feautures of 
the patients were shown in Table I.

Table I: Demographic characteristics of all patients at the time diagnosis.

Among 45 patients with non-metastatic disease, ten patients 
(22.2%) received neoadjuvant CT, 31 patients (68.9%) 
received adjuvant CT, and four patients (8.9%) did not 
receive any CT. In 3 of 10 patients who received neoadjuvant 
CT, a complete pathological response was obtained. Thirteen 
SDWLHQWV� UHFHLYHG� DGMXYDQW� WUDVWX]XPDE� WKHUDS\� EHFDXVH� RI�
HER2-positive disease for one year. Adjuvant RT was 
indicated for 32 patients (72.7%) due to different reasons, 
including BCS, lymph node involvement, and T3 disease. 
Adjuvant ET was administered to HR-positive patients. 
Seven patients (15.9%) received tamoxifen, 25 patients 
(56.8%) received tamoxifen+gonadotropin-releasing 
KRUPRQH�DQDORJXH��*Q5+�D���DQG���SDWLHQW��������UHFHLYHG�
DURPDWDVH�LQKLELWRU�*Q5+�D��7DEOH�,,��

Table II: Treatments of patients with non-metastatic disease.

During the follow-up period, five patients (11.1%) died, three 
patients (6.6%) developed local recurrence, and 17 patients 
(37.7%) developed distant metastatic disease. In patients who 
were not initially non-metastatic but later developed metasta-
ses, the most common sites of metastasis were liver (20%, 
9/45), lung (6.6%, 3/45) and bones (4.4%, 2/45).

Outcomes
The median follow-up of 45 non-metastatic patients was 59.9 
months, and 5-year DFS and OS rates were 61.4% and 
95.5%, respectively (Figure 1, 2). 

Figure 1: .DSODQ�0HLHU�FXUYH�RI�')6�IRU�DOO�SDWLHQWV�
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ABSTRACT
Objective: 
The purpose of this study was to evaluate the clinicopathological feautures and prognostic factors 
of breast cancer (BC) patients aged 30 years and younger.

Materials and Methods: 
We retrospectively evaluated the clinical and pathological data of the patients from their file 
records.

Results: 
The median age of 50 patients included in this study was 28 (20-30). At diagnosis, 5 (10%) 
patients had metastatic disease, 2 (4%) patients had a pregnancy, 5 (10%) patients had breast-
feeding. The patients had pathological features such as node positivity (66%), grade 2 (50%), 
lymphovascular invasion (LVI) (38%), and perineural invasion (PNI) (26%). Luminal A was the 
predominant molecular subtype (44%). 12% of patients had HER2-like and 16% had triple-nega-
tive disease. In 45 non-metastatic patients, the median follow-up was 59.9 months, the 5-year 
disease-free survival (DFS) and overall survival (OS) were 61.4% and 95.5%, respectively. 
During the follow-up, 5 (11.4%) of 45 patients died, 3 (6.8%) had local recurrence and 17 
(38.7%) developed distant metastatic disease. Adjuvant radiotherapy was determined as a 
positive predictor for DFS in Cox regression analysis.

Conclusions:
 In our study, HER-2-like and triple-negative BC rates were higher in women aged 30 years and 
younger than in the older population, consistent with the literature. In addition, our patients had 
a better 5-year OS rate than reported in previous studies, and the independent prognostic factor 
for DFS was adjuvant radiotherapy.

Key Words: 
Breast cancer, Prognosis, Young women
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INTRODUCTION
Breast cancer (BC) is the most common cancer in women and 
the second most common cause of cancer-related death in 
women. It has been calculated that approximately 276.480  
new cases of invasive BC will be diagnosed, and 42.170 
women will die from BC in 2020 (1). Although BC often 
begins to appear after the 5th decade, it has recently started to 
occur more frequently in young women. The definition of 

\RXQJ�ZRPDQ
�IRU�%&�LV�VWLOO�QRW�VWDQGDUGL]HG��EXW�PRVW�RI�
WKH� OLWHUDWXUH� UHIHUV� WR�ZRPHQ� �� ��� \HDUV� RI� DJH� DV� \RXQJ�
women. Breast cancer is generally rare in young women, and 
young women constitute less than 7% of all BC cases; and 
these patients have adverse clinicopathological features of 
BC such as more advanced disease at diagnosis and more 
aggressive subtype compared to older women. In addition, 
survival among younger women is worse than among older 
(2,3).
The purpose of this study is to evaluate the clinicopathologi-
cal features and prognostic factors of breast cancer (BC) 
patients aged 30 years and younger.

MATERIALS and METHODS
Patients:
Patients treated and followed up in our hospital between 2004 
and 2019 were included in this study. All female patients 
diagnosed with pathologically invasive BC and aged 30 years 
or younger at diagnosis were recruited. All data were 
REWDLQHG� IURP� SDWLHQWV
� PHGLFDO� UHFRUGV�� 3DWLHQWV
� DJH��
pregnancy and breastfeeding history, family history of BC, 

SHUIRUPDQFH� VWDWXV�� ORFDWLRQ� RI� WKH� SULPDU\� WXPRU�� 710�
stage, disease onset (metastatic or non-metastatic), surgical 
procedures (breast-conserving surgery (BCT) or mastecto-
my) and adjuvant/neoadjuvant treatments (chemotherapy 
(CT), radiation therapy (RT), and endocrine therapy (ET)) 
were recorded. In addition, pathological characteristics were 
collected from the final pathology reports. The positivity for 
estrogen receptor (ER) and progesterone receptor (PR) was 
defined as 1% or more nuclear staining by immunohisto-
chemical (IHC) technique. human epidermal growth factor 
receptor 2 (HER2) status was determined by the IHC 
technique or fluorescent in situ hybridisation (FISH) analysis. 
Based on ER, PR, and HER2 results, tumors were grouped 
into four molecular subtypes: 1) luminal A: ER (+) and/or PR 
(+), HER2 (-), 2) luminal B: ER+ and/or PR (+), HER2 (+), 
3) HER2-like: ER (-), PR (-), HER2 (+), 4) triple-negative: 
ER (-), PR (-), HER2 (-).
This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the 
tenets of the Helsinki Declaration, and has been approved by 
WKH�0HUDP�0HGLFDO� )DFXOW\�(WKLFDO�&RPPLWWHH��1HFPHWWLQ�
Erbakan University (approval number: 2020/2347).

Statistical Analyses:
Primary statistical analysis has included descriptive statistics 
of the patients presented as median ( min-max) and mean±-
standart deviations. Overall survival (OS) was defined as the 
time from initial diagnosis of BC to the time of death from 
any cause. Disease-free survival (DFS) was defined as the 
time from the diagnosis of BC to the development of any 
regional recurrence, distant metastatic disease, or death from 
any cause. Locoregional recurrence was defined as a recur-
rent tumor in the ipsilateral breast, axillary region, or chest 
ZDOO��7KH�.DSODQ±0HLHU�PHWKRG�ZDV�XVHG�IRU�VXUYLYDO�DQDO\-
sis. For nonmetastatic patients, 5-year DFS and OS rates were 
FDOFXODWHG�� DQG� &R[� SURSRUWLRQDO�KD]DUG� UHJUHVVLRQ�PRGHOV�
were used for univariate and multivariable analysis of DFS 
and OS. p value <0.05 was considered statistically signifi-
cant. Statistical analysis was performed using SPSS version 
22.0 (SPSS Inc., Chicago, IL, USA).

RESULTS
Clinicopathological feautures
A total of 50 patients were evaluated. The median age of the 
patients at diagnosis was 28 (20-30) years, and all were 
premenopausal. Two patients (4%) were pregnant, and five 
patients (10%) were breastfeeding at diagnosis. Three 
patients (8%) had a first-degree relative with a history of BC. 
%88 of the patients presented with a palpable mass in the 
breast. The most common primary tumour location was the 
left breast (56%).
Five patients (10%) had metastatic disease at diagnosis. The 
remaining 45 patients (90%) had a non-metastatic disease: 
two patients (4%) had stage-1, 27 patients (54%) had stage-2, 
and 16 patients (32%) had stage-3 disease. Primary tumor 
surgery was performed only on non-metastatic patients: the 
BCS was performed in 14 of them (31.1%), and mastectomy 

Figure 2: .DSODQ�0HLHU�FXUYH�RI�26�IRU�DOO�SDWLHQWV�

In univariate analysis, adjuvant RT was the only significant 
factor affecting DFS (yes vs. no: 65.6% vs. 50.0%, p:0.024). 
T stage, N stage, number of positive axillary lymph nodes, 
histological type, histological grade, ki67 proliferation index, 
/9,� DQG� 31,�� PROHFXODU� VXEW\SHV�� DGMXYDQW� *Q5+�D��
adjuvant and neoadjuvant CT were not significant prognostic 
factors for DFS (all of p>0.05). Besides, the type of breast 
surgical procedure trended to be significant for DFS (BCS vs. 
mastectomy: 78.6% vs. 53.3%, p:0.06). No significant factor 
affecting OS was found in univariate analysis (Table III). 

Table III: Univariable analysis of different variables affecting DFS and OS.

Adjuvant RT was also the only significant independent 
favourable prognostic factor for DFS in multivariate analysis 
(p=0.02) (Table IV).

Table IV: 0XOWLYDULDEOH�DQDO\VLV�RI�GLIIHUHQW�YDULDEOHV�DIIHFWLQJ�')6�

DISCUSSION
In this study, we documented the clinicopathological 
feautures and survival outcomes of patients with young BC. 
The 5-year DFS and OS rates of patients who were non-meta-
static at diagnosis were 61.4% and 95.5%, respectively, and 
adjuvant RT was an independent favourable prognostic factor 
for DFS. 
Although BC is a rare disease in young women (<40 years) in 
developed countries, 1 out of 220 women may develop the 
disease by the age of 30 (4). In previous studies, it has been 
reported that young women have more advanced-stage 
disease and have more aggressive disease including patho-
logical features such as higher histological grade, higher 
Ki-67 proliferation index, higher ER and/or PR negativity, 
and higher HER2 positivity compared with BC occurring in 
the older population (5-7). Invasive ductal carcinoma has also 
been shown to be the most common subtype in both the entire 
BC population and in younger patients under 40 years of age 
(7,8). In contrast, at the time of diagnosis, most of our cohort 
had early-stage (stage-2) disease, low-grade (grade 2), and 
invasive ductal carcinoma and luminal disease. 
Pregnancy-associated breast cancer (PABC) is defined as BC 
diagnosed during pregnancy or within one year after delivery. 
In addition, PABC has a more aggressive biological behavior, 
advanced stage, and poor prognosis (9). In a study comparing 
PABC and non-PABC, it has been found that the luminal B 
and HER2-like subtypes had poor prognosis in patients with 
PABC (10). Seven of our patients (14%) had PABC at 
diagnosis. 2 (28.6%) of them had stage-2, 1 (14.3%) stage-3, 
and 4 (57.1%) stage-4 disease. 2 patients (28.6%) had luminal 
A, 1 patient (14.3%) had luminal B, 2 patients (28.6%) had 
HER2-like, and 2 patients (28.6%) had triple-negative 
disease. The changes in the breast structure during pregnancy 
and lactation mask the recognition of the symptoms of BC 
developing during this period. Especially in women aged 30 
and under, the delayed diagnosis of BC may be due to the 
higher incidences of pregnancy and lactation in this age 
group.
The patients with early-stage BC undergo primary surgery 
(BCT or mastectomy) to the breast and regional nodes; after 
WKDW��WKH�57�FRXOG�EH�DGGHG�RU�QRW��3URVSHFWLYH�UDQGRPL]HG�
studies reported no statistically significant difference in OS 
between modified radical mastectomy and BCT followed by 
breast irradiation (11-13). Although younger age is an 
independent risk factor for increased local recurrence, BCT is 
a safe and effective treatment option for young BC patients. 
Furthermore, SLNB indications and surgical management of 

axillar lymph node are the same as in older patients (14-16). 
Similar to the older patients, there was no statistically signifi-
cant difference between the BCT plus RT and mastectomy 
groups regarding BC specific survival and OS in women <40 
years of age with early-stage BC (17,18). Nevertheless, 
recently, mastectomy rates have increased significantly to 
treat early-stage BC in women aged 40 and under (14-16). 
Although most of the patients in our cohort had early stage 
disease, the most preferred surgical method was mastectomy. 
DFS tended to be longer in our patients who underwent BCS, 
although it was not statistically significant.
The indications of CT, RT and HER2-targeted therapies in 
young women with BC and the contents of the treatment 
protocols are the same as in the treatment of BC in older 
women (19). Updated results of the SOFT and TEXT studies 
confirmed that tamoxifen alone remains the standard of care 
for adjuvant ET of women with hormone receptor (HR) 
positive premenopausal BC at low risk of relapse, defined by 
clinical and immunohistochemical parameters. Also, ovarian 
function suppression (OFS) with tamoxifen or exemestane, 
rather than tamoxifen alone is recommended for women with 
high-risk HR positive BC, including the presence of patho-
logically involved lymph nodes, tumour diameter >5 cm, 
high risk of recurrence based on a genomic assay, 35 years or 
younger at diagnosis, or other high-risk features for which the 
patient received CT (20). Our study demonstrated that 
patients with non-metastatic disease at diagnosis received 
������WDPR[LIHQ�SOXV�*Q5+�D�DV�DGMXYDQW�(7��������WDPR[-
LIHQ� DORQH�� DQG� ����� DURPDWDVH� LQKLELWRU� SOXV� *Q5+�D� DV�
adjuvant ET. In addition, the rates of receiving neoadjuvant 
therapy and anti-HER2 therapy were similar to older patients.
In young women, BC has been reported to be associated with 
a higher risk of relapse and death. Young age reported to be 
an unfavourable independent prognostic factor for BC (21, 
22). In the United States, the 5-year survival rate in women 
diagnosed with BC aged < 40 and aged > 40 was 85% and 
90%, respectively (23). Women with stage I-III BC between 
�����DQG�������DJHG��������ZHUH�DQDO\]HG�IRU����DQG����\HDU�
survival rates through the SEER-18 registry database. 5 and 
10-year survival rates were 85.6% and 74.6% in patients aged 
20-29 years, were 87.9% and 78.9% in patients aged 30-39 
years, and were 91.8% and 84.9% in patients aged 40-49 
years, respectively (24). Another study involving 17.575 
patients with early-stage BC showed that the mortality rate 
GXH� WR� WKH� %&� ZDV� KLJKHU� LQ� ZRPHQ� DJHG� �� ��� \HDUV� DW�
diagnosis than in women aged > 40. When evaluated accord-
ing to subtypes in this study, it has been found that in women 
DJHG������\HDUV�ZDV�DVVRFLDWHG�ZLWK�VLJQLILFDQW�LQFUHDVHV�RI�
BC mortality in women with luminal A and luminal B 
subtypes, with borderline significance in women with 
triple-negative subtype but not in those with HER2-like 
subtype compared to women aged >40 years (25). However, 
in a recently published study, Dai et al. evaluated 33.968 
patients with BC, and they reported that young age (<40 
years) was an independent risk factor only for triple negative 
BC, but not for other subtypes (26). In another analysis of the 
SEER-18 registries of the United States database including 
68.530 patients aged 20-49 years with stage I-III BC between 

2010-2016, it has been found that with increasing age, 
HER2-/HR+ subtype rates increased, whereas HER2+/HR+, 
HER2+/HR-, and HER2-/HR- subtype rates decreased. This 
analysis showed increased incidence estimates for each 
receptor-based subtype among women 20-29 years except 
HER2-/HR+, for which incidence remained relatively stable, 
and the most significant increases in incidence were observed 
for HER2-/HR- women aged 20-29 years. Also, it has been 
found that the 5-year survival rates according to subtypes 
among women 20-29 years were 91.9%, 91.8%, 89%, and 
79.3% for HER2+/HR+, HER2+/HR-, HER2-/HR+, and 
HER2-/HR-, respectively (27). 
,Q�FRQWUDVW� WR�WKH�VWXGLHV�VXPPDUL]HG�KHUHLQ��=LPPHU�HW�DO��
showed that young women with BC aged <40 had worse 
clinical features (higher grade, stage II and ER-negative 
disease) than the older women but had a similar OS rate to 
older women. This similarity in OS results was explained by 
the fact that women under 40 received more aggressive 
treatment and had less comorbidity than the older group (28). 
The 5-year OS rate of our cohort was 95.5% and was better 
than those reported in the above studies.

CONCLUSIONS
In our study, HER-2-like and triple-negative BC rates were 
higher in women aged 30 years and younger than in the older 
SRSXODWLRQ�� FRQVLVWHQW� ZLWK� WKH� OLWHUDWXUH�� 0RUHRYHU�� ZH�
demonstrated that the 5-year OS rate in young women with 
non-metastatic BC is better than rates reported in previous 
studies. We also showed that mastectomy is the most 
preferred surgical method, even in early-stage disease. 
Furthermore, we found that mastectomy, although not statis-
tically significant, was associated with lower DFS than BCS.
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was done in the other 31 patients (68.9%). Sentinel lymph 
node biopsy (SLNB) was performed in seven patients 
(15.9%), and axillary lymph node dissection was performed 
in 38 patients (84.1%). The mean tumour diameter was 
3.4±1.7 centimetres (cm). Twenty-two patients (44%) had 
luminal A, 14 patients (28%) had luminal B, six patients 
(12%) had HER2-like, and eight patients (16%) had 
triple-negative disease. The clinicopathological feautures of 
the patients were shown in Table I.

Table I: Demographic characteristics of all patients at the time diagnosis.

Among 45 patients with non-metastatic disease, ten patients 
(22.2%) received neoadjuvant CT, 31 patients (68.9%) 
received adjuvant CT, and four patients (8.9%) did not 
receive any CT. In 3 of 10 patients who received neoadjuvant 
CT, a complete pathological response was obtained. Thirteen 
SDWLHQWV� UHFHLYHG� DGMXYDQW� WUDVWX]XPDE� WKHUDS\� EHFDXVH� RI�
HER2-positive disease for one year. Adjuvant RT was 
indicated for 32 patients (72.7%) due to different reasons, 
including BCS, lymph node involvement, and T3 disease. 
Adjuvant ET was administered to HR-positive patients. 
Seven patients (15.9%) received tamoxifen, 25 patients 
(56.8%) received tamoxifen+gonadotropin-releasing 
KRUPRQH�DQDORJXH��*Q5+�D���DQG���SDWLHQW��������UHFHLYHG�
DURPDWDVH�LQKLELWRU�*Q5+�D��7DEOH�,,��

Table II: Treatments of patients with non-metastatic disease.

During the follow-up period, five patients (11.1%) died, three 
patients (6.6%) developed local recurrence, and 17 patients 
(37.7%) developed distant metastatic disease. In patients who 
were not initially non-metastatic but later developed metasta-
ses, the most common sites of metastasis were liver (20%, 
9/45), lung (6.6%, 3/45) and bones (4.4%, 2/45).

Outcomes
The median follow-up of 45 non-metastatic patients was 59.9 
months, and 5-year DFS and OS rates were 61.4% and 
95.5%, respectively (Figure 1, 2). 

Figure 1: .DSODQ�0HLHU�FXUYH�RI�')6�IRU�DOO�SDWLHQWV�



ABSTRACT
Objective: 
The purpose of this study was to evaluate the clinicopathological feautures and prognostic factors 
of breast cancer (BC) patients aged 30 years and younger.

Materials and Methods: 
We retrospectively evaluated the clinical and pathological data of the patients from their file 
records.

Results: 
The median age of 50 patients included in this study was 28 (20-30). At diagnosis, 5 (10%) 
patients had metastatic disease, 2 (4%) patients had a pregnancy, 5 (10%) patients had breast-
feeding. The patients had pathological features such as node positivity (66%), grade 2 (50%), 
lymphovascular invasion (LVI) (38%), and perineural invasion (PNI) (26%). Luminal A was the 
predominant molecular subtype (44%). 12% of patients had HER2-like and 16% had triple-nega-
tive disease. In 45 non-metastatic patients, the median follow-up was 59.9 months, the 5-year 
disease-free survival (DFS) and overall survival (OS) were 61.4% and 95.5%, respectively. 
During the follow-up, 5 (11.4%) of 45 patients died, 3 (6.8%) had local recurrence and 17 
(38.7%) developed distant metastatic disease. Adjuvant radiotherapy was determined as a 
positive predictor for DFS in Cox regression analysis.

Conclusions:
 In our study, HER-2-like and triple-negative BC rates were higher in women aged 30 years and 
younger than in the older population, consistent with the literature. In addition, our patients had 
a better 5-year OS rate than reported in previous studies, and the independent prognostic factor 
for DFS was adjuvant radiotherapy.

Key Words: 
Breast cancer, Prognosis, Young women
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INTRODUCTION
Breast cancer (BC) is the most common cancer in women and 
the second most common cause of cancer-related death in 
women. It has been calculated that approximately 276.480  
new cases of invasive BC will be diagnosed, and 42.170 
women will die from BC in 2020 (1). Although BC often 
begins to appear after the 5th decade, it has recently started to 
occur more frequently in young women. The definition of 

\RXQJ�ZRPDQ
�IRU�%&�LV�VWLOO�QRW�VWDQGDUGL]HG��EXW�PRVW�RI�
WKH� OLWHUDWXUH� UHIHUV� WR�ZRPHQ� �� ��� \HDUV� RI� DJH� DV� \RXQJ�
women. Breast cancer is generally rare in young women, and 
young women constitute less than 7% of all BC cases; and 
these patients have adverse clinicopathological features of 
BC such as more advanced disease at diagnosis and more 
aggressive subtype compared to older women. In addition, 
survival among younger women is worse than among older 
(2,3).
The purpose of this study is to evaluate the clinicopathologi-
cal features and prognostic factors of breast cancer (BC) 
patients aged 30 years and younger.

MATERIALS and METHODS
Patients:
Patients treated and followed up in our hospital between 2004 
and 2019 were included in this study. All female patients 
diagnosed with pathologically invasive BC and aged 30 years 
or younger at diagnosis were recruited. All data were 
REWDLQHG� IURP� SDWLHQWV
� PHGLFDO� UHFRUGV�� 3DWLHQWV
� DJH��
pregnancy and breastfeeding history, family history of BC, 

SHUIRUPDQFH� VWDWXV�� ORFDWLRQ� RI� WKH� SULPDU\� WXPRU�� 710�
stage, disease onset (metastatic or non-metastatic), surgical 
procedures (breast-conserving surgery (BCT) or mastecto-
my) and adjuvant/neoadjuvant treatments (chemotherapy 
(CT), radiation therapy (RT), and endocrine therapy (ET)) 
were recorded. In addition, pathological characteristics were 
collected from the final pathology reports. The positivity for 
estrogen receptor (ER) and progesterone receptor (PR) was 
defined as 1% or more nuclear staining by immunohisto-
chemical (IHC) technique. human epidermal growth factor 
receptor 2 (HER2) status was determined by the IHC 
technique or fluorescent in situ hybridisation (FISH) analysis. 
Based on ER, PR, and HER2 results, tumors were grouped 
into four molecular subtypes: 1) luminal A: ER (+) and/or PR 
(+), HER2 (-), 2) luminal B: ER+ and/or PR (+), HER2 (+), 
3) HER2-like: ER (-), PR (-), HER2 (+), 4) triple-negative: 
ER (-), PR (-), HER2 (-).
This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the 
tenets of the Helsinki Declaration, and has been approved by 
WKH�0HUDP�0HGLFDO� )DFXOW\�(WKLFDO�&RPPLWWHH��1HFPHWWLQ�
Erbakan University (approval number: 2020/2347).

Statistical Analyses:
Primary statistical analysis has included descriptive statistics 
of the patients presented as median ( min-max) and mean±-
standart deviations. Overall survival (OS) was defined as the 
time from initial diagnosis of BC to the time of death from 
any cause. Disease-free survival (DFS) was defined as the 
time from the diagnosis of BC to the development of any 
regional recurrence, distant metastatic disease, or death from 
any cause. Locoregional recurrence was defined as a recur-
rent tumor in the ipsilateral breast, axillary region, or chest 
ZDOO��7KH�.DSODQ±0HLHU�PHWKRG�ZDV�XVHG�IRU�VXUYLYDO�DQDO\-
sis. For nonmetastatic patients, 5-year DFS and OS rates were 
FDOFXODWHG�� DQG� &R[� SURSRUWLRQDO�KD]DUG� UHJUHVVLRQ�PRGHOV�
were used for univariate and multivariable analysis of DFS 
and OS. p value <0.05 was considered statistically signifi-
cant. Statistical analysis was performed using SPSS version 
22.0 (SPSS Inc., Chicago, IL, USA).

RESULTS
Clinicopathological feautures
A total of 50 patients were evaluated. The median age of the 
patients at diagnosis was 28 (20-30) years, and all were 
premenopausal. Two patients (4%) were pregnant, and five 
patients (10%) were breastfeeding at diagnosis. Three 
patients (8%) had a first-degree relative with a history of BC. 
%88 of the patients presented with a palpable mass in the 
breast. The most common primary tumour location was the 
left breast (56%).
Five patients (10%) had metastatic disease at diagnosis. The 
remaining 45 patients (90%) had a non-metastatic disease: 
two patients (4%) had stage-1, 27 patients (54%) had stage-2, 
and 16 patients (32%) had stage-3 disease. Primary tumor 
surgery was performed only on non-metastatic patients: the 
BCS was performed in 14 of them (31.1%), and mastectomy 

Figure 2: .DSODQ�0HLHU�FXUYH�RI�26�IRU�DOO�SDWLHQWV�

In univariate analysis, adjuvant RT was the only significant 
factor affecting DFS (yes vs. no: 65.6% vs. 50.0%, p:0.024). 
T stage, N stage, number of positive axillary lymph nodes, 
histological type, histological grade, ki67 proliferation index, 
/9,� DQG� 31,�� PROHFXODU� VXEW\SHV�� DGMXYDQW� *Q5+�D��
adjuvant and neoadjuvant CT were not significant prognostic 
factors for DFS (all of p>0.05). Besides, the type of breast 
surgical procedure trended to be significant for DFS (BCS vs. 
mastectomy: 78.6% vs. 53.3%, p:0.06). No significant factor 
affecting OS was found in univariate analysis (Table III). 

Table III: Univariable analysis of different variables affecting DFS and OS.

Adjuvant RT was also the only significant independent 
favourable prognostic factor for DFS in multivariate analysis 
(p=0.02) (Table IV).

Table IV: 0XOWLYDULDEOH�DQDO\VLV�RI�GLIIHUHQW�YDULDEOHV�DIIHFWLQJ�')6�

DISCUSSION
In this study, we documented the clinicopathological 
feautures and survival outcomes of patients with young BC. 
The 5-year DFS and OS rates of patients who were non-meta-
static at diagnosis were 61.4% and 95.5%, respectively, and 
adjuvant RT was an independent favourable prognostic factor 
for DFS. 
Although BC is a rare disease in young women (<40 years) in 
developed countries, 1 out of 220 women may develop the 
disease by the age of 30 (4). In previous studies, it has been 
reported that young women have more advanced-stage 
disease and have more aggressive disease including patho-
logical features such as higher histological grade, higher 
Ki-67 proliferation index, higher ER and/or PR negativity, 
and higher HER2 positivity compared with BC occurring in 
the older population (5-7). Invasive ductal carcinoma has also 
been shown to be the most common subtype in both the entire 
BC population and in younger patients under 40 years of age 
(7,8). In contrast, at the time of diagnosis, most of our cohort 
had early-stage (stage-2) disease, low-grade (grade 2), and 
invasive ductal carcinoma and luminal disease. 
Pregnancy-associated breast cancer (PABC) is defined as BC 
diagnosed during pregnancy or within one year after delivery. 
In addition, PABC has a more aggressive biological behavior, 
advanced stage, and poor prognosis (9). In a study comparing 
PABC and non-PABC, it has been found that the luminal B 
and HER2-like subtypes had poor prognosis in patients with 
PABC (10). Seven of our patients (14%) had PABC at 
diagnosis. 2 (28.6%) of them had stage-2, 1 (14.3%) stage-3, 
and 4 (57.1%) stage-4 disease. 2 patients (28.6%) had luminal 
A, 1 patient (14.3%) had luminal B, 2 patients (28.6%) had 
HER2-like, and 2 patients (28.6%) had triple-negative 
disease. The changes in the breast structure during pregnancy 
and lactation mask the recognition of the symptoms of BC 
developing during this period. Especially in women aged 30 
and under, the delayed diagnosis of BC may be due to the 
higher incidences of pregnancy and lactation in this age 
group.
The patients with early-stage BC undergo primary surgery 
(BCT or mastectomy) to the breast and regional nodes; after 
WKDW��WKH�57�FRXOG�EH�DGGHG�RU�QRW��3URVSHFWLYH�UDQGRPL]HG�
studies reported no statistically significant difference in OS 
between modified radical mastectomy and BCT followed by 
breast irradiation (11-13). Although younger age is an 
independent risk factor for increased local recurrence, BCT is 
a safe and effective treatment option for young BC patients. 
Furthermore, SLNB indications and surgical management of 

axillar lymph node are the same as in older patients (14-16). 
Similar to the older patients, there was no statistically signifi-
cant difference between the BCT plus RT and mastectomy 
groups regarding BC specific survival and OS in women <40 
years of age with early-stage BC (17,18). Nevertheless, 
recently, mastectomy rates have increased significantly to 
treat early-stage BC in women aged 40 and under (14-16). 
Although most of the patients in our cohort had early stage 
disease, the most preferred surgical method was mastectomy. 
DFS tended to be longer in our patients who underwent BCS, 
although it was not statistically significant.
The indications of CT, RT and HER2-targeted therapies in 
young women with BC and the contents of the treatment 
protocols are the same as in the treatment of BC in older 
women (19). Updated results of the SOFT and TEXT studies 
confirmed that tamoxifen alone remains the standard of care 
for adjuvant ET of women with hormone receptor (HR) 
positive premenopausal BC at low risk of relapse, defined by 
clinical and immunohistochemical parameters. Also, ovarian 
function suppression (OFS) with tamoxifen or exemestane, 
rather than tamoxifen alone is recommended for women with 
high-risk HR positive BC, including the presence of patho-
logically involved lymph nodes, tumour diameter >5 cm, 
high risk of recurrence based on a genomic assay, 35 years or 
younger at diagnosis, or other high-risk features for which the 
patient received CT (20). Our study demonstrated that 
patients with non-metastatic disease at diagnosis received 
������WDPR[LIHQ�SOXV�*Q5+�D�DV�DGMXYDQW�(7��������WDPR[-
LIHQ� DORQH�� DQG� ����� DURPDWDVH� LQKLELWRU� SOXV� *Q5+�D� DV�
adjuvant ET. In addition, the rates of receiving neoadjuvant 
therapy and anti-HER2 therapy were similar to older patients.
In young women, BC has been reported to be associated with 
a higher risk of relapse and death. Young age reported to be 
an unfavourable independent prognostic factor for BC (21, 
22). In the United States, the 5-year survival rate in women 
diagnosed with BC aged < 40 and aged > 40 was 85% and 
90%, respectively (23). Women with stage I-III BC between 
�����DQG�������DJHG��������ZHUH�DQDO\]HG�IRU����DQG����\HDU�
survival rates through the SEER-18 registry database. 5 and 
10-year survival rates were 85.6% and 74.6% in patients aged 
20-29 years, were 87.9% and 78.9% in patients aged 30-39 
years, and were 91.8% and 84.9% in patients aged 40-49 
years, respectively (24). Another study involving 17.575 
patients with early-stage BC showed that the mortality rate 
GXH� WR� WKH� %&� ZDV� KLJKHU� LQ� ZRPHQ� DJHG� �� ��� \HDUV� DW�
diagnosis than in women aged > 40. When evaluated accord-
ing to subtypes in this study, it has been found that in women 
DJHG������\HDUV�ZDV�DVVRFLDWHG�ZLWK�VLJQLILFDQW�LQFUHDVHV�RI�
BC mortality in women with luminal A and luminal B 
subtypes, with borderline significance in women with 
triple-negative subtype but not in those with HER2-like 
subtype compared to women aged >40 years (25). However, 
in a recently published study, Dai et al. evaluated 33.968 
patients with BC, and they reported that young age (<40 
years) was an independent risk factor only for triple negative 
BC, but not for other subtypes (26). In another analysis of the 
SEER-18 registries of the United States database including 
68.530 patients aged 20-49 years with stage I-III BC between 

2010-2016, it has been found that with increasing age, 
HER2-/HR+ subtype rates increased, whereas HER2+/HR+, 
HER2+/HR-, and HER2-/HR- subtype rates decreased. This 
analysis showed increased incidence estimates for each 
receptor-based subtype among women 20-29 years except 
HER2-/HR+, for which incidence remained relatively stable, 
and the most significant increases in incidence were observed 
for HER2-/HR- women aged 20-29 years. Also, it has been 
found that the 5-year survival rates according to subtypes 
among women 20-29 years were 91.9%, 91.8%, 89%, and 
79.3% for HER2+/HR+, HER2+/HR-, HER2-/HR+, and 
HER2-/HR-, respectively (27). 
,Q�FRQWUDVW� WR�WKH�VWXGLHV�VXPPDUL]HG�KHUHLQ��=LPPHU�HW�DO��
showed that young women with BC aged <40 had worse 
clinical features (higher grade, stage II and ER-negative 
disease) than the older women but had a similar OS rate to 
older women. This similarity in OS results was explained by 
the fact that women under 40 received more aggressive 
treatment and had less comorbidity than the older group (28). 
The 5-year OS rate of our cohort was 95.5% and was better 
than those reported in the above studies.

CONCLUSIONS
In our study, HER-2-like and triple-negative BC rates were 
higher in women aged 30 years and younger than in the older 
SRSXODWLRQ�� FRQVLVWHQW� ZLWK� WKH� OLWHUDWXUH�� 0RUHRYHU�� ZH�
demonstrated that the 5-year OS rate in young women with 
non-metastatic BC is better than rates reported in previous 
studies. We also showed that mastectomy is the most 
preferred surgical method, even in early-stage disease. 
Furthermore, we found that mastectomy, although not statis-
tically significant, was associated with lower DFS than BCS.

Ethics Committee Approval: 
This research complies with all the relevant national regula-
tions, institutional policies and is in accordance the tenets of 
the Helsinki Declaration, and has been approved by the 
0HUDP� 0HGLFDO� )DFXOW\� (WKLFDO� &RPPLWWHH�� 1HFPHWWLQ�
Erbakan University (approval number: 2020/2347). 

Author Contributions: 
&RQFHSW� ±�0�.�(���'HVLJQ� ±�0�.�(��� 6XSHUYLVLRQ� ±�0�$���
5HVRXUFHV� ±�0�.�(��0�.��0�.��0DWHULDOV� ±�0�.�(��� 'DWD�
&ROOHFWLRQ�DQG�RU�3URFHVVLQJ���0�.�(��0�.��0�.���$QDO\VLV�
DQG�� RU� ,QWHUSUHWDWLRQ� �� 0�.�(�� 0�.��� /LWHUDWXUH� 6HDUFK� ��
0�.�(�� 0�.��� :ULWLQJ� 0DQXVFULSW�� 0�.�(�� 0�.��0�.���
&ULWLFDO�5HYLHZ���0�$��0�.�(�

Conflict of Interest: 
The authors have no conflict of interest to declare.

Financial Disclosure: 
The authors declared that this study has received no financial 
support.

33

.DUDNXUW�(U\ÕOPD]�0��HW�DO Akd Med J 2023; 9(1)

was done in the other 31 patients (68.9%). Sentinel lymph 
node biopsy (SLNB) was performed in seven patients 
(15.9%), and axillary lymph node dissection was performed 
in 38 patients (84.1%). The mean tumour diameter was 
3.4±1.7 centimetres (cm). Twenty-two patients (44%) had 
luminal A, 14 patients (28%) had luminal B, six patients 
(12%) had HER2-like, and eight patients (16%) had 
triple-negative disease. The clinicopathological feautures of 
the patients were shown in Table I.

Table I: Demographic characteristics of all patients at the time diagnosis.

Among 45 patients with non-metastatic disease, ten patients 
(22.2%) received neoadjuvant CT, 31 patients (68.9%) 
received adjuvant CT, and four patients (8.9%) did not 
receive any CT. In 3 of 10 patients who received neoadjuvant 
CT, a complete pathological response was obtained. Thirteen 
SDWLHQWV� UHFHLYHG� DGMXYDQW� WUDVWX]XPDE� WKHUDS\� EHFDXVH� RI�
HER2-positive disease for one year. Adjuvant RT was 
indicated for 32 patients (72.7%) due to different reasons, 
including BCS, lymph node involvement, and T3 disease. 
Adjuvant ET was administered to HR-positive patients. 
Seven patients (15.9%) received tamoxifen, 25 patients 
(56.8%) received tamoxifen+gonadotropin-releasing 
KRUPRQH�DQDORJXH��*Q5+�D���DQG���SDWLHQW��������UHFHLYHG�
DURPDWDVH�LQKLELWRU�*Q5+�D��7DEOH�,,��

Table II: Treatments of patients with non-metastatic disease.

During the follow-up period, five patients (11.1%) died, three 
patients (6.6%) developed local recurrence, and 17 patients 
(37.7%) developed distant metastatic disease. In patients who 
were not initially non-metastatic but later developed metasta-
ses, the most common sites of metastasis were liver (20%, 
9/45), lung (6.6%, 3/45) and bones (4.4%, 2/45).

Outcomes
The median follow-up of 45 non-metastatic patients was 59.9 
months, and 5-year DFS and OS rates were 61.4% and 
95.5%, respectively (Figure 1, 2). 

Figure 1: .DSODQ�0HLHU�FXUYH�RI�')6�IRU�DOO�SDWLHQWV�



ABSTRACT
Objective: 
The purpose of this study was to evaluate the clinicopathological feautures and prognostic factors 
of breast cancer (BC) patients aged 30 years and younger.

Materials and Methods: 
We retrospectively evaluated the clinical and pathological data of the patients from their file 
records.

Results: 
The median age of 50 patients included in this study was 28 (20-30). At diagnosis, 5 (10%) 
patients had metastatic disease, 2 (4%) patients had a pregnancy, 5 (10%) patients had breast-
feeding. The patients had pathological features such as node positivity (66%), grade 2 (50%), 
lymphovascular invasion (LVI) (38%), and perineural invasion (PNI) (26%). Luminal A was the 
predominant molecular subtype (44%). 12% of patients had HER2-like and 16% had triple-nega-
tive disease. In 45 non-metastatic patients, the median follow-up was 59.9 months, the 5-year 
disease-free survival (DFS) and overall survival (OS) were 61.4% and 95.5%, respectively. 
During the follow-up, 5 (11.4%) of 45 patients died, 3 (6.8%) had local recurrence and 17 
(38.7%) developed distant metastatic disease. Adjuvant radiotherapy was determined as a 
positive predictor for DFS in Cox regression analysis.

Conclusions:
 In our study, HER-2-like and triple-negative BC rates were higher in women aged 30 years and 
younger than in the older population, consistent with the literature. In addition, our patients had 
a better 5-year OS rate than reported in previous studies, and the independent prognostic factor 
for DFS was adjuvant radiotherapy.
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INTRODUCTION
Breast cancer (BC) is the most common cancer in women and 
the second most common cause of cancer-related death in 
women. It has been calculated that approximately 276.480  
new cases of invasive BC will be diagnosed, and 42.170 
women will die from BC in 2020 (1). Although BC often 
begins to appear after the 5th decade, it has recently started to 
occur more frequently in young women. The definition of 

\RXQJ�ZRPDQ
�IRU�%&�LV�VWLOO�QRW�VWDQGDUGL]HG��EXW�PRVW�RI�
WKH� OLWHUDWXUH� UHIHUV� WR�ZRPHQ� �� ��� \HDUV� RI� DJH� DV� \RXQJ�
women. Breast cancer is generally rare in young women, and 
young women constitute less than 7% of all BC cases; and 
these patients have adverse clinicopathological features of 
BC such as more advanced disease at diagnosis and more 
aggressive subtype compared to older women. In addition, 
survival among younger women is worse than among older 
(2,3).
The purpose of this study is to evaluate the clinicopathologi-
cal features and prognostic factors of breast cancer (BC) 
patients aged 30 years and younger.

MATERIALS and METHODS
Patients:
Patients treated and followed up in our hospital between 2004 
and 2019 were included in this study. All female patients 
diagnosed with pathologically invasive BC and aged 30 years 
or younger at diagnosis were recruited. All data were 
REWDLQHG� IURP� SDWLHQWV
� PHGLFDO� UHFRUGV�� 3DWLHQWV
� DJH��
pregnancy and breastfeeding history, family history of BC, 

SHUIRUPDQFH� VWDWXV�� ORFDWLRQ� RI� WKH� SULPDU\� WXPRU�� 710�
stage, disease onset (metastatic or non-metastatic), surgical 
procedures (breast-conserving surgery (BCT) or mastecto-
my) and adjuvant/neoadjuvant treatments (chemotherapy 
(CT), radiation therapy (RT), and endocrine therapy (ET)) 
were recorded. In addition, pathological characteristics were 
collected from the final pathology reports. The positivity for 
estrogen receptor (ER) and progesterone receptor (PR) was 
defined as 1% or more nuclear staining by immunohisto-
chemical (IHC) technique. human epidermal growth factor 
receptor 2 (HER2) status was determined by the IHC 
technique or fluorescent in situ hybridisation (FISH) analysis. 
Based on ER, PR, and HER2 results, tumors were grouped 
into four molecular subtypes: 1) luminal A: ER (+) and/or PR 
(+), HER2 (-), 2) luminal B: ER+ and/or PR (+), HER2 (+), 
3) HER2-like: ER (-), PR (-), HER2 (+), 4) triple-negative: 
ER (-), PR (-), HER2 (-).
This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the 
tenets of the Helsinki Declaration, and has been approved by 
WKH�0HUDP�0HGLFDO� )DFXOW\�(WKLFDO�&RPPLWWHH��1HFPHWWLQ�
Erbakan University (approval number: 2020/2347).

Statistical Analyses:
Primary statistical analysis has included descriptive statistics 
of the patients presented as median ( min-max) and mean±-
standart deviations. Overall survival (OS) was defined as the 
time from initial diagnosis of BC to the time of death from 
any cause. Disease-free survival (DFS) was defined as the 
time from the diagnosis of BC to the development of any 
regional recurrence, distant metastatic disease, or death from 
any cause. Locoregional recurrence was defined as a recur-
rent tumor in the ipsilateral breast, axillary region, or chest 
ZDOO��7KH�.DSODQ±0HLHU�PHWKRG�ZDV�XVHG�IRU�VXUYLYDO�DQDO\-
sis. For nonmetastatic patients, 5-year DFS and OS rates were 
FDOFXODWHG�� DQG� &R[� SURSRUWLRQDO�KD]DUG� UHJUHVVLRQ�PRGHOV�
were used for univariate and multivariable analysis of DFS 
and OS. p value <0.05 was considered statistically signifi-
cant. Statistical analysis was performed using SPSS version 
22.0 (SPSS Inc., Chicago, IL, USA).

RESULTS
Clinicopathological feautures
A total of 50 patients were evaluated. The median age of the 
patients at diagnosis was 28 (20-30) years, and all were 
premenopausal. Two patients (4%) were pregnant, and five 
patients (10%) were breastfeeding at diagnosis. Three 
patients (8%) had a first-degree relative with a history of BC. 
%88 of the patients presented with a palpable mass in the 
breast. The most common primary tumour location was the 
left breast (56%).
Five patients (10%) had metastatic disease at diagnosis. The 
remaining 45 patients (90%) had a non-metastatic disease: 
two patients (4%) had stage-1, 27 patients (54%) had stage-2, 
and 16 patients (32%) had stage-3 disease. Primary tumor 
surgery was performed only on non-metastatic patients: the 
BCS was performed in 14 of them (31.1%), and mastectomy 

Figure 2: .DSODQ�0HLHU�FXUYH�RI�26�IRU�DOO�SDWLHQWV�

In univariate analysis, adjuvant RT was the only significant 
factor affecting DFS (yes vs. no: 65.6% vs. 50.0%, p:0.024). 
T stage, N stage, number of positive axillary lymph nodes, 
histological type, histological grade, ki67 proliferation index, 
/9,� DQG� 31,�� PROHFXODU� VXEW\SHV�� DGMXYDQW� *Q5+�D��
adjuvant and neoadjuvant CT were not significant prognostic 
factors for DFS (all of p>0.05). Besides, the type of breast 
surgical procedure trended to be significant for DFS (BCS vs. 
mastectomy: 78.6% vs. 53.3%, p:0.06). No significant factor 
affecting OS was found in univariate analysis (Table III). 

Table III: Univariable analysis of different variables affecting DFS and OS.

Adjuvant RT was also the only significant independent 
favourable prognostic factor for DFS in multivariate analysis 
(p=0.02) (Table IV).

Table IV: 0XOWLYDULDEOH�DQDO\VLV�RI�GLIIHUHQW�YDULDEOHV�DIIHFWLQJ�')6�

DISCUSSION
In this study, we documented the clinicopathological 
feautures and survival outcomes of patients with young BC. 
The 5-year DFS and OS rates of patients who were non-meta-
static at diagnosis were 61.4% and 95.5%, respectively, and 
adjuvant RT was an independent favourable prognostic factor 
for DFS. 
Although BC is a rare disease in young women (<40 years) in 
developed countries, 1 out of 220 women may develop the 
disease by the age of 30 (4). In previous studies, it has been 
reported that young women have more advanced-stage 
disease and have more aggressive disease including patho-
logical features such as higher histological grade, higher 
Ki-67 proliferation index, higher ER and/or PR negativity, 
and higher HER2 positivity compared with BC occurring in 
the older population (5-7). Invasive ductal carcinoma has also 
been shown to be the most common subtype in both the entire 
BC population and in younger patients under 40 years of age 
(7,8). In contrast, at the time of diagnosis, most of our cohort 
had early-stage (stage-2) disease, low-grade (grade 2), and 
invasive ductal carcinoma and luminal disease. 
Pregnancy-associated breast cancer (PABC) is defined as BC 
diagnosed during pregnancy or within one year after delivery. 
In addition, PABC has a more aggressive biological behavior, 
advanced stage, and poor prognosis (9). In a study comparing 
PABC and non-PABC, it has been found that the luminal B 
and HER2-like subtypes had poor prognosis in patients with 
PABC (10). Seven of our patients (14%) had PABC at 
diagnosis. 2 (28.6%) of them had stage-2, 1 (14.3%) stage-3, 
and 4 (57.1%) stage-4 disease. 2 patients (28.6%) had luminal 
A, 1 patient (14.3%) had luminal B, 2 patients (28.6%) had 
HER2-like, and 2 patients (28.6%) had triple-negative 
disease. The changes in the breast structure during pregnancy 
and lactation mask the recognition of the symptoms of BC 
developing during this period. Especially in women aged 30 
and under, the delayed diagnosis of BC may be due to the 
higher incidences of pregnancy and lactation in this age 
group.
The patients with early-stage BC undergo primary surgery 
(BCT or mastectomy) to the breast and regional nodes; after 
WKDW��WKH�57�FRXOG�EH�DGGHG�RU�QRW��3URVSHFWLYH�UDQGRPL]HG�
studies reported no statistically significant difference in OS 
between modified radical mastectomy and BCT followed by 
breast irradiation (11-13). Although younger age is an 
independent risk factor for increased local recurrence, BCT is 
a safe and effective treatment option for young BC patients. 
Furthermore, SLNB indications and surgical management of 

axillar lymph node are the same as in older patients (14-16). 
Similar to the older patients, there was no statistically signifi-
cant difference between the BCT plus RT and mastectomy 
groups regarding BC specific survival and OS in women <40 
years of age with early-stage BC (17,18). Nevertheless, 
recently, mastectomy rates have increased significantly to 
treat early-stage BC in women aged 40 and under (14-16). 
Although most of the patients in our cohort had early stage 
disease, the most preferred surgical method was mastectomy. 
DFS tended to be longer in our patients who underwent BCS, 
although it was not statistically significant.
The indications of CT, RT and HER2-targeted therapies in 
young women with BC and the contents of the treatment 
protocols are the same as in the treatment of BC in older 
women (19). Updated results of the SOFT and TEXT studies 
confirmed that tamoxifen alone remains the standard of care 
for adjuvant ET of women with hormone receptor (HR) 
positive premenopausal BC at low risk of relapse, defined by 
clinical and immunohistochemical parameters. Also, ovarian 
function suppression (OFS) with tamoxifen or exemestane, 
rather than tamoxifen alone is recommended for women with 
high-risk HR positive BC, including the presence of patho-
logically involved lymph nodes, tumour diameter >5 cm, 
high risk of recurrence based on a genomic assay, 35 years or 
younger at diagnosis, or other high-risk features for which the 
patient received CT (20). Our study demonstrated that 
patients with non-metastatic disease at diagnosis received 
������WDPR[LIHQ�SOXV�*Q5+�D�DV�DGMXYDQW�(7��������WDPR[-
LIHQ� DORQH�� DQG� ����� DURPDWDVH� LQKLELWRU� SOXV� *Q5+�D� DV�
adjuvant ET. In addition, the rates of receiving neoadjuvant 
therapy and anti-HER2 therapy were similar to older patients.
In young women, BC has been reported to be associated with 
a higher risk of relapse and death. Young age reported to be 
an unfavourable independent prognostic factor for BC (21, 
22). In the United States, the 5-year survival rate in women 
diagnosed with BC aged < 40 and aged > 40 was 85% and 
90%, respectively (23). Women with stage I-III BC between 
�����DQG�������DJHG��������ZHUH�DQDO\]HG�IRU����DQG����\HDU�
survival rates through the SEER-18 registry database. 5 and 
10-year survival rates were 85.6% and 74.6% in patients aged 
20-29 years, were 87.9% and 78.9% in patients aged 30-39 
years, and were 91.8% and 84.9% in patients aged 40-49 
years, respectively (24). Another study involving 17.575 
patients with early-stage BC showed that the mortality rate 
GXH� WR� WKH� %&� ZDV� KLJKHU� LQ� ZRPHQ� DJHG� �� ��� \HDUV� DW�
diagnosis than in women aged > 40. When evaluated accord-
ing to subtypes in this study, it has been found that in women 
DJHG������\HDUV�ZDV�DVVRFLDWHG�ZLWK�VLJQLILFDQW�LQFUHDVHV�RI�
BC mortality in women with luminal A and luminal B 
subtypes, with borderline significance in women with 
triple-negative subtype but not in those with HER2-like 
subtype compared to women aged >40 years (25). However, 
in a recently published study, Dai et al. evaluated 33.968 
patients with BC, and they reported that young age (<40 
years) was an independent risk factor only for triple negative 
BC, but not for other subtypes (26). In another analysis of the 
SEER-18 registries of the United States database including 
68.530 patients aged 20-49 years with stage I-III BC between 

2010-2016, it has been found that with increasing age, 
HER2-/HR+ subtype rates increased, whereas HER2+/HR+, 
HER2+/HR-, and HER2-/HR- subtype rates decreased. This 
analysis showed increased incidence estimates for each 
receptor-based subtype among women 20-29 years except 
HER2-/HR+, for which incidence remained relatively stable, 
and the most significant increases in incidence were observed 
for HER2-/HR- women aged 20-29 years. Also, it has been 
found that the 5-year survival rates according to subtypes 
among women 20-29 years were 91.9%, 91.8%, 89%, and 
79.3% for HER2+/HR+, HER2+/HR-, HER2-/HR+, and 
HER2-/HR-, respectively (27). 
,Q�FRQWUDVW� WR�WKH�VWXGLHV�VXPPDUL]HG�KHUHLQ��=LPPHU�HW�DO��
showed that young women with BC aged <40 had worse 
clinical features (higher grade, stage II and ER-negative 
disease) than the older women but had a similar OS rate to 
older women. This similarity in OS results was explained by 
the fact that women under 40 received more aggressive 
treatment and had less comorbidity than the older group (28). 
The 5-year OS rate of our cohort was 95.5% and was better 
than those reported in the above studies.

CONCLUSIONS
In our study, HER-2-like and triple-negative BC rates were 
higher in women aged 30 years and younger than in the older 
SRSXODWLRQ�� FRQVLVWHQW� ZLWK� WKH� OLWHUDWXUH�� 0RUHRYHU�� ZH�
demonstrated that the 5-year OS rate in young women with 
non-metastatic BC is better than rates reported in previous 
studies. We also showed that mastectomy is the most 
preferred surgical method, even in early-stage disease. 
Furthermore, we found that mastectomy, although not statis-
tically significant, was associated with lower DFS than BCS.
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was done in the other 31 patients (68.9%). Sentinel lymph 
node biopsy (SLNB) was performed in seven patients 
(15.9%), and axillary lymph node dissection was performed 
in 38 patients (84.1%). The mean tumour diameter was 
3.4±1.7 centimetres (cm). Twenty-two patients (44%) had 
luminal A, 14 patients (28%) had luminal B, six patients 
(12%) had HER2-like, and eight patients (16%) had 
triple-negative disease. The clinicopathological feautures of 
the patients were shown in Table I.

Table I: Demographic characteristics of all patients at the time diagnosis.

Among 45 patients with non-metastatic disease, ten patients 
(22.2%) received neoadjuvant CT, 31 patients (68.9%) 
received adjuvant CT, and four patients (8.9%) did not 
receive any CT. In 3 of 10 patients who received neoadjuvant 
CT, a complete pathological response was obtained. Thirteen 
SDWLHQWV� UHFHLYHG� DGMXYDQW� WUDVWX]XPDE� WKHUDS\� EHFDXVH� RI�
HER2-positive disease for one year. Adjuvant RT was 
indicated for 32 patients (72.7%) due to different reasons, 
including BCS, lymph node involvement, and T3 disease. 
Adjuvant ET was administered to HR-positive patients. 
Seven patients (15.9%) received tamoxifen, 25 patients 
(56.8%) received tamoxifen+gonadotropin-releasing 
KRUPRQH�DQDORJXH��*Q5+�D���DQG���SDWLHQW��������UHFHLYHG�
DURPDWDVH�LQKLELWRU�*Q5+�D��7DEOH�,,��

Table II: Treatments of patients with non-metastatic disease.

During the follow-up period, five patients (11.1%) died, three 
patients (6.6%) developed local recurrence, and 17 patients 
(37.7%) developed distant metastatic disease. In patients who 
were not initially non-metastatic but later developed metasta-
ses, the most common sites of metastasis were liver (20%, 
9/45), lung (6.6%, 3/45) and bones (4.4%, 2/45).

Outcomes
The median follow-up of 45 non-metastatic patients was 59.9 
months, and 5-year DFS and OS rates were 61.4% and 
95.5%, respectively (Figure 1, 2). 

Figure 1: .DSODQ�0HLHU�FXUYH�RI�')6�IRU�DOO�SDWLHQWV�
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ABSTRACT
Objective:
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RUGHU�WR�WDNH�QHFHVVDU\�SUHFDXWLRQV�DQG�WUHDW�WKHP�VXFFHVVIXO-
O\��,QIHFWLRQV�GHYHORSLQJ�LQ�LQWHQVLYH�FDUH�XQLWV��UHVXOW�LQ�YHU\�
KLJK�PRUELGLW\�DQG�PRUWDOLW\���,Q�WKLV�VWXG\��LW�KDV�EHHQ�DLPHG�
WR� GHWHUPLQH� IUHTXHQF\�� JHQHUDO� SURSHUWLHV� DQG� HWLRORJ\� RI�
ORZHU�UHVSLUDWRU\�WUDFW��XULQDU\�WUDFW�DQG�EORRG�VWUHDP�LQIHF-
WLRQV�GHYHORSHG�LQ�LQWHQVLYH�FDUH�XQLW�DQG�FRPSDUH�WKHVH�GDWD�
ZLWK�WKH�QDWLRQDO�GDWD�

Material and Methods: 
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GHYHORSHG� LQ�DQ� LQWHQVLYH�FDUH�XQLW�KDYLQJ����DGXOW�SDWLHQW�
EHGV�� ZHUH� HYDOXDWHG�� UHWURVSHFWLYHO\�� /RZHU� UHVSLUDWRU\�
WUDFW��XULQDU\�WUDFW�DQG�EORRGVWUHDP�LQIHFWLRQV�DQG�FDXVDWLYH�
RUJDQLVPV� ZHUH� LQYHVWLJDWHG�� 3DWLHQWV� DJHG� XQGHU� ���� ZKR�
KDG� LPPXQRVXSUHVVLYH� GLVHDVHV� DQG� ZKR� KDG� LQIHFWLRQV�
GHYHORSHG�DIWHU�VXUJLFDO�LQWHUYHQWLRQV�ZHUH�H[FOXGHG�

Results: 
(LJWK\ILYH�IHPDOH�����PDOH�SDWLHQWV�ZHUH�HQUROOHG��PHDQ�DJH�
ZDV���������\HDUV��,QIHFWLRQ�UDWH�IRU�D�WKRXVDQG�KRVSLWDOL]D-
WLRQ�GD\V�LQ�ORZHU�UHVSLUDWRU\�WUDFW�LQIHFWLRQV�ZDV������XULQDU\�
WUDFW�LQIHFWLRQV�ZDV�����DQG�EORRGVWUHDP�LQIHFWLRQV�ZDV������
5DWH� RI� YHQWLODWRU�DVVRFLDWHG� SQHXPRQLD� ZDV� KLJKHU� WKDQ�
7XUNLVK�1DWLRQDO�'DWD��8ULQDU\�WUDFW�DQG�EORRG�VWUHDP�LQIHF-
WLRQV� UDWH� ZHUH� OHVV� WKDQ� H[SHFWHG� �S�������� )UHTXHQW�
FDXVDWLYH� RUJDQLVPV� ZHUH� JUDP� QHJDWLYH� EDFWHULDV� VXFK� DV�
$FLQHWREDFWHU�EDXPDQQLL��.OHEVLHOOD�SQHXPRQLDH�DQG�(VFKH-
ULFKLD�FROL�

Conclusion: 
'HWHUPLQLQJ�LQIHFWLRQV�DQG�FDXVDWLYH�RUJDQLVPV�GHYHORSLQJ�
LQ� LQWHQVLYH� FDUH� XQLW� DQG� FRPSDULQJ� WKHLU� IUHTXHQFLHV� WR�
QDWLRQDO�GDWD�ZLOO�EH�XVHIXO�WR�SUHYHQW�KRVSLWDO�DFTXLUHG�LQIHF-
WLRQV�DQG�WDNH�SUHFDXWLRQV�DFFRUGLQJ�WR�

Key Words: 
%ORRGVWUHDP�LQIHFWLRQ��+RVSLWDO�DFTXLUHG�LQIHFWLRQ��,QWHQVLYH�
FDUH�XQLW��8ULQDU\�WUDFW�LQIHFWLRQ��9HQWLODWRU�DVVRFLDWHG�SQHX-
PRQLD�

/ʈ:ʈ̪�
6D÷OÕN� NXUXOXúODUÕQÕQ� |QHPOL� VRUXQODUÕQGDQ� ELULVL�� \DWÕú�
V�UHVLQL� X]DWDQ�� PRUWDOLWH� YH�PRUELGLWH� DUWÕúÕQD� QHGHQ� RODQ�
KDVWDQH�HQIHNVL\RQODUÕGÕU��øPP�Q�VLVWHP�IRQNVL\RQODUÕQGDNL�
D]DOPD�� HúOLN� HGHQ� KDVWDOÕNODU�� JLULúLPVHO� X\JXODPDODU� YH�
GLUHQoOL� RUJDQL]PDODUÕQ� NRORQL]DV\RQX� QHGHQL\OH� \R÷XQ�
EDNÕPODUGD�KDVWDQH�HQIHNVL\RQODUÕ�VÕN�J|]�NPHNWHGLU��<R÷XQ�
EDNÕPGD�L]OHQHQ�KDVWDODUGD�HQ�|QHPOL�PRUWDOLWH�YH�PRUELGLWH�
QHGHQL�HQIHNVL\RQODUGÕU������(QIHNVL\RQ�NRQWURO��NRQXVXQGD-
NL� JHOLúPHOHUH� UD÷PHQ� KDVWDQH� HQIHNVL\RQODUÕ� G�Q\D�
JHQHOLQGH� E�\�N� ELU� SUREOHP� ROPD\D� YH� KDVWD� J�YHQOL÷LQL�
ROGX÷X� NDGDU�� VD÷OÕN� oDOÕúDQODUÕQÕ� GD� WHKGLW� HWPH\H� GHYDP�
HWPHNWHGLU������<R÷XQ�EDNÕPGD�\DWDQ�KDVWDODUGDNL�HQIHNVL\-
RQODU�� W�P� KDVWDQH� HQIHNVL\RQODUÕQÕQ� ���
XQX� ROXúWXUPDN-
WDGÕU�����
3Q|PRQLOHU��DOW�VROXQXP�\ROODUÕQD�XODúDQ�PLNURRUJDQL]PDODU�
LOH� NRQDN� VDYXQPD� PHNDQL]PDODUÕ� DUDVÕQGDNL� GHQJHQLQ�

PLNURRUJDQL]PD� OHKLQH� ER]XOPDVÕ� VRQXFX� JHOLúLU�� 6D÷OÕNOÕ�
ELUH\OHULQ�ELOH�ELU�NÕVPÕ�X\NXGD�RURIDULQNV�YH�JDVWURLQWHVWLQDO�
VLVWHPGH� NRORQL]H� PLNURRUJDQL]PDODUÕ� DVSLUH� HGHU� YH� EX�
DVSLUDV\RQ� SQ|PRQL� JHOLúLPLQGH� HQ� |QHPOL� IDNW|UG�U��$OWWD�
\DWDQ� KDVWDOÕNODUOD� DVSLUDV\RQ� PLNWDUÕ� DUWDU� ����� 9HQWLODW|U�
øOLúNLOL�3Q|PRQL��9ø3��\R÷XQ�EDNÕPGD�J|U�OHQ�|QHPOL�VRUXQ-
ODUGDQ�ELULGLU��%LOLQo�ER]XNOXNODUÕ��VROXQXP�VLVWHPLQH�LQYD]LI�
JLULúLPOHU���OVHU�SURIODNVLVL�LoLQ�YHULOHQ�LODoODU��PDOQXWULV\RQ��
YHQWLODV\RQ� YH� SHUI�]\RQ� GHQJHVL]OL÷L�� JDVWURLQWHVWLQDO�
LQYD]LI� JLULúLPOHU� YH� HQW�EDV\RQ� W�S�� NDI� EDVÕQFÕQÕQ� G�ú�N�
ROPDVÕ� GD�9ø3� JHOLúLPLQGH� URO� R\QDU� �����9ø3�PRUWDOLWH� YH�
PRUELGLWH� RUDQÕQÕ� HWNLOH\HQ�� KDVWDQHGH� \DWÕú� YH� YHQWLODW|UH�
ED÷OÕ� NDOPD� V�UHVL� LOH� KDVWD� PDOL\HWLQL� DUWWÕUDQ� |QHPOL� ELU�
SUREOHPGLU� �����<R÷XQ�EDNÕPGD�9ø3�J|U�OPH�VÕNOÕ÷Õ�������
LNHQ� PRUWDOLWHVL� ������
GLU� ����� <R÷XQ� EDNÕPGD� VDSWDQDQ�
HQIHNVL\RQ� HWNHQOHUL� KDVWDQHOHU� DUDVÕQGD� |QHPOL� RUDQGD�
IDUNOÕOÕN�J|VWHUPHNWHGLU��<R÷XQ�EDNÕPGD�VÕN�JHOLúHQ�HQIHNVL\-
RQODUÕQ�YH�HQIHNVL\RQ�HWNHQOHULQLQ�VDSWDQPDVÕ��EX�HQIHNVL\-
RQODUÕQ�|QOHQPHVLQGH�YH�WHGDYLVLQGH�JHUHNOLGLU��%X�oDOÕúPDGD�
\R÷XQ�EDNÕPGD�JHOLúHQ�DOW�VROXQXP�\ROX���ULQHU�VLVWHP�YH�NDQ�
GRODúÕPÕ� HQIHNVL\RQODUÕQÕQ� GH÷HUOHQGLULOPHVL�� HWNHQOHULQ�
J|U�OPH�VÕNOÕ÷ÕQÕQ�VDSWDQPDVÕ�YH�EX�GH÷HUOHULQ�XOXVDO�HQIHN-
VL\RQ�KÕ]ODUÕ�LOH�NDUúÕODúWÕUÕOPDVÕ�KHGHIOHQGL�

GEREÇ ve YÖNTEM
%X� oDOÕúPDGD� $QNDUD
GD� |]HO� ELU� KDVWDQHGHNL� ��� \DWDNOÕ�
HULúNLQ� �o�QF�� EDVDPDN� NDUPD� \R÷XQ� EDNÕP� ELULPLQGH�� ��
2FDN� ����� LOH� ���$UDOÕN� ����� WDULKOHUL� DUDVÕQGD� VDSWDQDQ�
KDVWDQH�HQIHNVL\RQODUÕQÕQ�JHQHO�|]HOOLNOHUL�UHWURVSHNWLI�RODUDN�
GH÷HUOHQGLULOGL�� +DVWDQH� (QIHNVL\RQ� .RQWURO� .RPLWHVLQFH�
L]OHQHQ�KDVWDODUÕQ�YHULOHULQH�XODúÕOGÕ��+DVWDODUGD�VDSWDQDQ�DOW�
VROXQXP�\ROX���ULQHU�VLVWHP�YH�NDQ�GRODúÕPÕ�HQIHNVL\RQODUÕ�
LOH� HWNHQOHUL� LQFHOHQGL�� %LU� KDVWDGD� JHOLúHQ� ELUGHQ� ID]OD�
KDVWDQH� HQIHNVL\RQODUÕ� D\UÕ� ELUHU� HQIHNVL\RQ� RODUDN� GH÷HU-
OHQGLULOGL��(ULúNLQ�\R÷XQ�EDNÕPGD�EHOLUWLOHQ�WDULKWH�\DWDQ�YH�
KDVWDQH�HQIHNVL\RQX�JHOLúHQ�HULúNLQ�KDVWDODU�oDOÕúPD\D�GDKLO�
HGLOGL��+DVWDQH\H�\DWÕúWDQ�VRQUDNL�LON����VDDW�LoLQGH�HQIHNVL\-
RQ�VDSWDQDQODU��SRVWRSHUDWLI�FHUUDKL�DODQ�HQIHNVL\RQX�VDSWDQ-
DQ�KDVWDODU��NDQVHU�KDVWDODUÕ��HQ�D]�LNL�KDIWD�ER\XQFD����PJ�
SUHGLQR]RORQ�YH\D�HúGH÷HUL�VWHURLG�NXOODQDQODU��LPP�QVXSUH-
VLI�LODo�NXOODQDQODU�LOH����\DúÕQGDQ�N�o�N�KDVWDODU�oDOÕúPD\D�
GDKLO�HGLOPHPLúWLU�
dDOÕúPD��$UDúWÕUPD� YH�<D\ÕQ� HWL÷LQH��+HOVLQNL�'HNODUDV\RQ�
LONHOHULQH�X\JXQ�RODUDN�\�U�W�OP�úW�U��dDOÕúPD�LoLQ�/RNPDQ�
+HNLP� hQLYHUVLWHVL� *LULúLPVHO� 2OPD\DQ� (WLN� .XUXOXQGDQ��
�����������WDULK�YH���������VD\ÕOÕ�HWLN�NXUXO�RQD\Õ�DOÕQGÕ�

TANIMLAR
6D÷OÕN�+L]PHWL�øOLúNLOL�(QIHNVL\RQ��
6D÷OÕN� KL]PHWL� YHULOPHVL� VÕUDVÕQGD� ROXúDQ� YH� KDVWD� \DWWÕ÷Õ�
HVQDGD�LQN�EDV\RQ�G|QHPLQGH�EXOXQPDGÕ÷Õ�ELOLQHQ�HQIHNVL\-
RQODUGÕU�

9HQWLODW|U�øOLúNLOL�3Q|PRQL��9ø3��
+DVWD� HQW�EH� HGLOGL÷L� HVQDGD�EXOXQPD\DQ�� LQYD]LI�PHNDQLN�
YHQWLODV\RQ�GHVWH÷LQGHQ�������VDDW�VRQUD�JHOLúHQ�DOW�VROXQXP�
\ROX�HQIHNVL\RQXGXU�

$OW� VROXQXP� \ROX� HQIHNVL\RQX� VDSWDQDQ� KDVWDODUÕQ� ���
�������¶VL�� �ULQHU� VLVWHP� HQIHNVL\RQX� RODQODUÕQ� EHúL�
������¶L�����J�Q�LoLQGH�DQWLEL\RWLN�NXOODQÕP�|\N�V�QH�VDKLS-
WL�� $QWLEL\RWLN� NXOODQÕPÕ� LOH� HQIHNVL\RQ� WLSOHUL� DUDVÕQGD�
DQODPOÕ�ELU�LOLúNL�VDSWDQPDGÕ��S ���������%D÷ÕúÕNOÕ÷Õ�EDVNÕODQ-
PÕú� ��� �������� KDVWDQÕQ�� ��� �������
L� DOW� VROXQXP� \ROX�
HQIHNVL\RQX�JUXEXQGD�����������¶��LVH��ULQHU�VLVWHP�HQIHNVL-
\RQX�JUXEXQGD\GÕ��+DVWDODUÕQ������������
L��OVHU�SURIODNVLVL�
�33,�YH\D�+�5��NXOODQPÕúWÕU�

<):<1̪5)
+DVWDQH�\R÷XQ�EDNÕPÕQGD�G|UW�\ÕOOÕN�V�UH�LoHULVLQGH�VDSWDQ-
PÕú� RODQ� HQIHNVL\RQODUÕ� GH÷HUOHQGLUPH\L� DPDoOD\DQ� EX�
oDOÕúPDGD�� HQ� VÕN� VDSWDQDQ� HQIHNVL\RQ�9ø3� ROPXúWXU�� 7�P�
G�Q\DGD� GD� X]XQ� \ÕOODUGDQ� EHUL� \R÷XQ� EDNÕPODUGD� HQ� VÕN�
VDSWDQDQ� HQIHNVL\RQ� 9ø3
GLU� ������ dDOÕúPDODUGD� oRN� IDUNOÕ�
9ø3�RUDQODUÕ�ELOGLULOPLúWLU��3RUWHNL]
GH�\DSÕODQ�ELU�oDOÕúPDGD�
\ÕOOÕN� 9ø3� RUDQÕ� ���� RODUDN� VDSWDQPÕúWÕU� ������ %DúND� ELU�
oDOÕúPDGD�9ø3�KÕ]Õ�����RODUDN�EXOXQPXúWXU�������7�UNL\H
GH��
GRNX]�KDVWDQHGH�\DSÕODQ�QRNWD�SUHYHODQV�oDOÕúPDVÕQGD�\R÷XQ�
EDNÕPGD�VDSWDQDQ�HQ�VÕN�VD÷OÕN�KL]PHWL�LOLúNLOL�HQIHNVL\RQXQ�
9ø3� ROGX÷X� EXOXQPXúWXU� ������ 7�UNL\H
GH� ����� LOH� �����
WDULKOHUL�DUDVÕQGD�\R÷XQ�EDNÕPODUGDNL�EDúWD�9ø3�ROPDN��]HUH�
VD÷OÕN� KL]PHWL� LOLúNLOL� HQIHNVL\RQ� KÕ]ÕQGD� DQODPOÕ� ELU� G�ú�ú�
VDSWDQPÕú�� %X� GXUXPXQ� GD� X\JXODQDQ� \HQL� HQIHNVL\RQ�
NRQWURO�SURJUDPÕ�QHGHQL\OH�ROGX÷X�ELOGLULOPLúWLU�������6D÷OÕN�
EDNDQOÕ÷ÕQÕQ� YHULOHULQH� J|UH� ����� \ÕOÕQGD�7�UNL\H
GHNL� |]HO�
KDVWDQHOHUGHNL�NDUPD�\R÷XQ�EDNÕPODUGDNL�RUWDODPD�9ø3�KÕ]Õ�
LVH����
GLU������<DSÕODQ�EX�oDOÕúPDGD�EXOXQDQ�9ø3�RUDQÕ��XOXVDO�
EHNOHQHQ�GH÷HUGHQ�GDKD�\�NVHNWLU��%XQXQ�QHGHQL�GH�PXKWH-
PHOHQ�KDVWDODUGD��OVHU�SURIODNVLVL�NXOODQÕP�RUDQÕ��\Dú�RUWDOD-
PDVÕ�YH� HúOLN� HGHQ�KDVWDOÕN�RUDQÕ�JLEL�NRPRUELG� IDNW|UOHULQ�
ID]OD� ROPDVÕGÕU�� <R÷XQ� EDNÕPGDNL� KDVWDODUÕQ� YHQWLODW|U�
NXOODQÕP� RUDQÕ�� ����� 8+(6$� UDSRUXQGDNL� RUWDODPD� GH÷HU�
RODQ����
GHQ�GDKD�G�ú�N�RODUDN� VDSWDQPÕúWÕU��%X�GXUXPXQ�
KLo� HQW�EH� HGLOPHPLú� YH\D� HNVW�EH� HGLOHQ� KDVWDODUÕQ� GDKD�
\DNÕQ�WDNLEL�LoLQ�\R÷XQ�EDNÕPÕPÕ]GD�GDKD�ID]OD�V�UH�NDOPDVÕ-
QD� ED÷OÕ� ROGX÷X� G�ú�Q�OP�úW�U�� %X� oDOÕúPD� UHWURVSHNWLI�
\DSÕOGÕ÷Õ�LoLQ�9ø3�ROJXODUÕQGD�HQIHNVL\RQ�ND\QD÷Õ�YH�JHOLúLP�
PHNDQL]PDVÕ� KDNNÕQGD� J�oO�� GH÷HUOHQGLUPHOHU� \DSÕODPD-
PÕúWÕU�

6DSWDQDQ� DOW� VROXQXP� \ROX� HQIHNVL\RQX� HWNHQOHULQH�
EDNWÕ÷ÕPÕ]GD��$FLQHWREDFWHU� EDXPDQQLL� YH�.OHEVLHOOD�SQHX-
PRQLDH� HQ� VÕN� ROPDN� �]HUH�� W�P� HWNHQOHULQ� *UDP� QHJDWLI�
EDNWHULOHU� ROGX÷X� J|U�OPHNWHGLU�� � 7�UNL\H
GH� � ���� 9ø3
LQ�
GH÷HUOHQGLULOGL÷L�ELU�oDOÕúPDGD�EHQ]HU�úHNLOGH�HQ�VÕN�VDSWDQDQ�
LNL�HWNHQLQ�$FLQHWREDFWHU�EDXPDQQLL�YH�.OHEVLHOOD�SQHXPRQL-
DH� ROGX÷X� J|VWHULOPLúWLU� ������7�UNL\H
GH� \DSÕODQ� ELU� EDúND�
oDOÕúPDGD� HQ� VÕN� VDSWDQDQ� 9ø3� HWNHQLQLQ� $�� EDXPDQQLL�
ROGX÷X�J|VWHULOPLúWLU�������$��EDXPDQQLL�RUWDP�EDNWHULVL�ROXS��
VRQ����\ÕOGÕU�|]HOOLNOH�\R÷XQ�EDNÕP�HQIHNVL\RQODUÕQGD�V�UHNOL�
|QH�oÕNPDNWDGÕU��.��SQHXPRQLDH�LVH��|]HOOLNOH�\DúOÕODUGD��VW�
VROXQXP�\ROODUÕQD�VÕNOÕNOD�NRORQL]H�RODQ�GLUHQoOL��YLU�ODQ�ELU�
EDNWHULGLU�� (WNHQOHULQ� WDPDPÕQÕQ� *UDP� QHJDWLI� ROPDVÕ� GD�
KDVWDQH� IORUDVÕQÕQ�EDVNÕQ�ELU� úHNLOGH��VW� VROXQXP�\ROODUÕ�YH�
JDVWURLQWHVWLQDO�VLVWHPGH�NRORQL]H�ROGX÷XQX�J|VWHUPHNWHGLU�
%X�oDOÕúPDGD��LNLQFL�VÕNOÕNWD�VDSWDQDQ�HQIHNVL\RQ�WLSL��ULQHU�

VLVWHP� HQIHNVL\RQX� ROPXúWXU�� %LU� oDOÕúPDGD� �ULQHU� VLVWHP�
HQIHNVL\RQ� KÕ]Õ� ����� RODUDN� EXOXQPXúWXU� ������<DSÕODQ� EX�
oDOÕúPDGD� NDWDWHU� LOLúNLOL� �ULQHU� VLVWHP� HQIHNVL\RQ� KÕ]Õ� ����
VDSWDQPÕú�YH�7�UNL\H�RUWDODPDVÕ�RODQ����
GHQ�GDKD�G�ú�NW�U��
8+(6$������UDSRUXQD�J|UH�EXOXQDQ�6,5�GH÷HULPL]LQ��
GHQ�
N�o�N�ROPDVÕ���ULQHU�HQIHNVL\RQ�KÕ]ÕPÕ]ÕQ�EHNOHQHQGHQ�GDKD�
G�ú�N� ROGX÷XQX� J|VWHUPHNWHGLU�� <R÷XQ� EDNÕPGD� NDWDWHU�
ND\QDNOÕ� �ULQHU� VLVWHP� HQIHNVL\RQ� RUDQÕQÕQ� G�ú�N� EXOXQ-
PDVÕQÕQ� HQ� |QHPOL� QHGHQL� HQIHNVL\RQ� NRQWURO� |QOHPOHULQLQ�
HWNLQ�ELU�úHNLOGH�X\JXODQÕ\RU�ROPDVÕ�YH�\HWHUOL�\R÷XQ�EDNÕP�
SHUVRQHOLPL]LQ�EXOXQPDVÕQD�ED÷OÕ�RODELOLU���$\UÕFD�\DWDQ�KHU�
KDVWD\D��ULQHU�NDWDWHU�\HUOHúWLULOPLú�ROPDVÕQÕQ�SD\GD\Õ�DUWWÕU-
DUDN��HQIHNVL\RQ�RUDQÕQÕQ�G�ú�N�EXOXQPDVÕQD�QHGHQ�RODELOLU��
%LU� oDOÕúPDGD� \R÷XQ� EDNÕPGD� �ULQHU� NDWDWHU� NXOODQÕP�
RUDQÕQÕQ� ������ ROGX÷X� EXOXQPXúWXU� ������ � � <DSÕODQ� EX�
oDOÕúPDGD� �ULQHU� NDWDWHU� NXOODQÕP� RUDQÕ� LVH� ����� ROGX÷X�
VDSWDQPÕúWÕU�� �%X�RUDQÕQ�8+(6$�����
GD�ELOGLULOHQ�7�UNL\H�
RUWDODPDVÕ� RODQ� ���
GHQ� ID]OD� ROPDVÕ� QHGHQL\OH� \R÷XQ�
EDNÕPGD�LGUDU�VRQGDVÕ�WDNÕOPDVÕ�NRQXVXQGD�VHoLFL�ROPDOÕ�YH�
HQGLNDV\RQ� RUWDGDQ� NDONWÕ÷ÕQGD� VRQGDQÕQ� KHPHQ� oÕNDUÕO-
PDVÕQÕQ�|QHPOL�ROGX÷X�VRQXFXQD�YDUÕOPÕúWÕU�
6DSWDQDQ� �ULQHU� VLVWHP� HQIHNVL\RQX� HWNHQOHULQGHQ�� HQ� VÕN�
(VFKHULFKLD�FROL�LOH�HQIHNVL\RQ�JHOLúPLú�ROGX÷XQX�J|U�OPHN-
WHGLU�NL�EX�EHNOHQHQ�ELU�VRQXo�ROXS��JHQHO�OLWHUDW�UOH�GH�X\XP-
OXGXU����������(WNHQOHULQ�WDPDPÕQÕQ�EXUDGD�GD�*UDP�QHJDWLI�
EDNWHULOHUGHQ� ROXúPDVÕ�� KDVWDQH� IORUDVÕQÕQ� JDVWURLQWHVWLQDO�
VLVWHPGH�EDVNÕQ�ELU�úHNLOGH�NRORQL]H�ROPXú�ROGX÷XQX�ELU�NH]�
GDKD�J|VWHUPHNWHGLU�

%LU�oDOÕúPDGD�\R÷XQ�EDNÕPGD�HQ�VÕN�VDSWDQDQ�HQIHNVL\RQXQ�
NDQ� GRODúÕPÕ� HQIHNVL\RQX� ROGX÷X� ELOGLULOPLúWLU� ������ %DúND�
ELU�oDOÕúPDGD�NDQ�GRODúÕPÕ�HQIHNVL\RQ�KÕ]Õ������RODUDN�EXOXQ-
PXú� YH� EX� GH÷HULQ� |QJ|U�OHQ� XOXVDO� HQIHNVL\RQ� KÕ]ÕQGDQ�
ID]OD� ROGX÷X� ELOGLULOPLúWLU� ������ � � 8+(6$� ����
GD� NDQ�
GRODúÕPÕ�HQIHNVL\RQ�KÕ]Õ�����YH�VDQWUDO�NDWDWHU�NXOODQÕP�RUDQÕ�
GD����� RODUDN� VDSWDQPÕúWÕU�� �<DSÕODQ� EX� oDOÕúPDGD� VDQWUDO�
NDWDWHU� NXOODQÕP� RUDQÕ� LVH� ���� RODUDN� EXOXQPXúWXU�� %X�
oDOÕúPDGD�HQ�D]�VDSWDQDQ�HQIHNVL\RQ�WLSL�NDQ�GRODúÕPÕ�HQIHN-
VL\RQODUÕ� ROPXúWXU��dDOÕúPD� NDSVDPÕQGDNL� V�UHoWH� VDGHFH� ��
DGHW� NDQ� GRODúÕPÕ� HQIHNVL\RQX� VDSWDQPÕú� ROPDVÕ� EL]LP� GH�
EHNOHQWLPL]LQ�DOWÕQGDGÕU��%XQXQ�HQ�RODVÕ�QHGHQOHULQLQ��VDQWUDO�
NDWDWHU� NXOODQÕP� RUDQÕPÕ]ÕQ� G�ú�N� ROPDVÕ�� NDWDWHU� WDNDQ�
SHUVRQHOLQ� H÷LWLPOL� ROPDVÕ� YH� NDQ� GRODúÕPÕ� HQIHNVL\RQX�
WDQÕVÕQÕ� NR\PDGDNL� ]RUOXNODU� ROGX÷XQX� GH÷HUOHQGLULOPLúWLU��
.DQ�GRODúÕPÕ�HQIHNVL\RQODUÕ� WDQÕVÕQGD�NOLQLN�YH�UXWLQ� ODERU-
DWXYDU�EXOJXODU� �DWHú��KLSRWDQVL\RQ�� WDNLSQH�� O|NRVLWR]�O|NR-
SHQL�� &53� \�NVHNOL÷L� JLEL�� |]J�O� ROPDGÕ÷ÕQGDQ� J�YHQOH�
NXOODQÕODPDPDNWDGÕU�� %X� \�]GHQ� JHQHOOLNOH� NDQ� N�OW�U�
VRQXoODUÕ� HVDV� DOÕQDUDN� WDQÕ� NRQPD\D� oDOÕúÕOPDNWDGÕU�� .DQ�
N�OW�U�QGH�� �UHPH� ROPDPDVÕ� HQIHNVL\RQX� GÕúODPDGÕ÷Õ� JLEL��
KHU��UHPH�GH�HQIHNVL\RQ�WDQÕVÕ�NR\GXUPD]�YH�NRORQL]DV\RQ�
RODELOLU������

dDOÕúPDGD�ED]Õ�NÕVÕWOÕOÕNODU�YDUGÕU��gQFHOLNOH�UHWURVSHNWLI�ELU�
oDOÕúPDGÕU��9HULOHU� ND\ÕWODUGD� ROGX÷X� NDGDUÕ\OD� GH÷HUOHQGLU-
LOPLúWLU�� $\UÕFD� NDQ� GRODúÕPÕ� HQIHNVL\RQODUÕQÕQ� VD\ÕVÕ� oRN�
G�ú�N� VDSWDQPDVÕ�� EXQXQOD� LOJLOL� \RUXP� \DSPD\Õ�
]RUODúWÕUPÕúWÕU�

SONUÇ
6RQXo�RODUDN��EX�oDOÕúPDGD��\R÷XQ�EDNÕPGD�HQ�VÕN�VDSWDQDQ�
YH�7�UNL\H�RUWDODPDVÕQGDQ�GDKD�\�NVHN�VDSWDQDQ�HQIHNVL\RQ�
WLSL�9ø3
WLU��hULQHU�VLVWHP�YH�NDQ�GRODúÕPÕ�HQIHNVL\RQ�KÕ]ODUÕ�
LVH�7�UNL\H�RUWDODPDVÕQGDQ�GDKD�G�ú�N�EXOXQPXúWXU��+DVWDQH�
HQIHNVL\RQODUÕ� \R÷XQ� EDNÕPGD� NDOÕú� V�UHVLQL� X]DWDQ�� KDVWD�
PDOL\HWLQL� DUWWÕUDQ� YH� ED]Õ� KDVWDODUGD� |O�PH� QHGHQ� RODQ�
|QHPOL�ELU�VD÷OÕN�VRUXQXGXU��<R÷XQ�EDNÕPGDNL�KDVWDQH�HQIHN-
VL\RQODUÕQÕQ�|QOHQPHVLQGH� LON�DGÕP�EXQODUÕQ� WHVSLW�YH� WDNLS�
HGLOLS�YHULOHULQ�SD\ODúÕOPDVÕGÕU��+HU�KDVWDQHQLQ�NHQGL�IORUD�YH�
KDVWD�|]HOOLNOHULQH�J|UH�WHGDYL�SODQÕQÕ�EHOLUOHPHVL�|QHPOLGLU��
(QIHNVL\RQODUÕQ�YH�HWNHQOHULQLQ�XOXVDO�YHULOHUOH�NDUúÕODúWÕUÕO-
PDVÕQÕ�YH�HWNLQ�ELU�V�UYH\DQV�\DSÕOPDVÕQÕQ��KDVWDQH�HQIHNVL\-
RQODUÕ�LOH�RODQ�P�FDGHOHGH�LOHUL\H�G|Q�N�DOÕQDELOHFHN�|QOHP-
OHUL�VDSWDPDGD�ID\GDOÕ�RODELOHFHNWLU�

7HúHNN�U�
øVWDWLNVHO�DQDOL]OHUGH�\DUGÕP�HGHQ�'U��.DGLU�6HUNDQ�<$/d,1��
PHWQLQ� G�]HQOHQPHVL� YH� |]HWLQ� øQJLOL]FH� GLOLQH� oHYLULOPHVL�
LoLQ�'U��0XUDW�%�OHQW�.hdh.$<
D� YH� KDVWDQH� HQIHNVL\RQ�
NRQWURO�HNLELQH�NDWNÕODUÕQGDQ�GROD\Õ�WHúHNN�U�HGHUL]�

(WLN�.RPLWH�2QD\Õ��
dDOÕúPD�� +HOVLQNL� 'HNODUDV\RQ� LONHOHULQH� X\JXQ� RODUDN�
\�U�W�OP�úW�U�� dDOÕúPD� LoLQ� /RNPDQ� +HNLP� hQLYHUVLWHVL�
*LULúLPVHO� 2OPD\DQ� (WLN� .XUXOXQGDQ�� ����������� WDULK� YH�
��������VD\ÕOÕ�HWLN�NXUXO�RQD\Õ�DOÕQGÕ�

)LQDQVPDQ�YH\D�0DOL�'HVWHN��
dDOÕúPDGD�KHUKDQJL�ELU�ILQDQVPDQ�\D�GD�PDOL�GHVWHN�\RNWXU�

dÕNDU�dDWÕúPDVÕ��
<D]DUODU�oÕNDU�oDWÕúPDVÕ�EHOLUWPHPHNWHGLUOHU�

<D]DUODUÕQ�.DWNÕVÕ�
dDOÕúPDQÕQ�NRQVHSWL�YH�GL]D\QÕ��5$��%$$
9HULOHULQ�WRSODQPDVÕ�YH�LúOHQPHVL��5$��%$$
9HULOHULQ�DQDOL]L�YH�\RUXPODQPDVÕ��5$��%$$
/LWHUDW�U�DUDúWÕUPDVÕ��5$��%$$
0DNDOHQLQ�\D]ÕPÕ��5$��%$$
.ULWLN�J|]GHQ�JHoLUPH��5$��%$$
<D\ÕQODQDFDN�YHUVL\RQXQ�QLKDL�RQD\Õ��5$��%$$

 DOI:  10.53394/akd.980548

&Y�QEOEPIHI�]ET�PEGEO�EX�J
Cite this article as
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ABSTRACT
Objective:
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RUGHU�WR�WDNH�QHFHVVDU\�SUHFDXWLRQV�DQG�WUHDW�WKHP�VXFFHVVIXO-
O\��,QIHFWLRQV�GHYHORSLQJ�LQ�LQWHQVLYH�FDUH�XQLWV��UHVXOW�LQ�YHU\�
KLJK�PRUELGLW\�DQG�PRUWDOLW\���,Q�WKLV�VWXG\��LW�KDV�EHHQ�DLPHG�
WR� GHWHUPLQH� IUHTXHQF\�� JHQHUDO� SURSHUWLHV� DQG� HWLRORJ\� RI�
ORZHU�UHVSLUDWRU\�WUDFW��XULQDU\�WUDFW�DQG�EORRG�VWUHDP�LQIHF-
WLRQV�GHYHORSHG�LQ�LQWHQVLYH�FDUH�XQLW�DQG�FRPSDUH�WKHVH�GDWD�
ZLWK�WKH�QDWLRQDO�GDWD�

Material and Methods: 
%HWZHHQ�-DQXDU\������DQG�'HFHPEHU�����������LQIHFWLRQV��
GHYHORSHG� LQ�DQ� LQWHQVLYH�FDUH�XQLW�KDYLQJ����DGXOW�SDWLHQW�
EHGV�� ZHUH� HYDOXDWHG�� UHWURVSHFWLYHO\�� /RZHU� UHVSLUDWRU\�
WUDFW��XULQDU\�WUDFW�DQG�EORRGVWUHDP�LQIHFWLRQV�DQG�FDXVDWLYH�
RUJDQLVPV� ZHUH� LQYHVWLJDWHG�� 3DWLHQWV� DJHG� XQGHU� ���� ZKR�
KDG� LPPXQRVXSUHVVLYH� GLVHDVHV� DQG� ZKR� KDG� LQIHFWLRQV�
GHYHORSHG�DIWHU�VXUJLFDO�LQWHUYHQWLRQV�ZHUH�H[FOXGHG�

Results: 
(LJWK\ILYH�IHPDOH�����PDOH�SDWLHQWV�ZHUH�HQUROOHG��PHDQ�DJH�
ZDV���������\HDUV��,QIHFWLRQ�UDWH�IRU�D�WKRXVDQG�KRVSLWDOL]D-
WLRQ�GD\V�LQ�ORZHU�UHVSLUDWRU\�WUDFW�LQIHFWLRQV�ZDV������XULQDU\�
WUDFW�LQIHFWLRQV�ZDV�����DQG�EORRGVWUHDP�LQIHFWLRQV�ZDV������
5DWH� RI� YHQWLODWRU�DVVRFLDWHG� SQHXPRQLD� ZDV� KLJKHU� WKDQ�
7XUNLVK�1DWLRQDO�'DWD��8ULQDU\�WUDFW�DQG�EORRG�VWUHDP�LQIHF-
WLRQV� UDWH� ZHUH� OHVV� WKDQ� H[SHFWHG� �S�������� )UHTXHQW�
FDXVDWLYH� RUJDQLVPV� ZHUH� JUDP� QHJDWLYH� EDFWHULDV� VXFK� DV�
$FLQHWREDFWHU�EDXPDQQLL��.OHEVLHOOD�SQHXPRQLDH�DQG�(VFKH-
ULFKLD�FROL�

Conclusion: 
'HWHUPLQLQJ�LQIHFWLRQV�DQG�FDXVDWLYH�RUJDQLVPV�GHYHORSLQJ�
LQ� LQWHQVLYH� FDUH� XQLW� DQG� FRPSDULQJ� WKHLU� IUHTXHQFLHV� WR�
QDWLRQDO�GDWD�ZLOO�EH�XVHIXO�WR�SUHYHQW�KRVSLWDO�DFTXLUHG�LQIHF-
WLRQV�DQG�WDNH�SUHFDXWLRQV�DFFRUGLQJ�WR�
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ABSTRACT
Objective:
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RUGHU�WR�WDNH�QHFHVVDU\�SUHFDXWLRQV�DQG�WUHDW�WKHP�VXFFHVVIXO-
O\��,QIHFWLRQV�GHYHORSLQJ�LQ�LQWHQVLYH�FDUH�XQLWV��UHVXOW�LQ�YHU\�
KLJK�PRUELGLW\�DQG�PRUWDOLW\���,Q�WKLV�VWXG\��LW�KDV�EHHQ�DLPHG�
WR� GHWHUPLQH� IUHTXHQF\�� JHQHUDO� SURSHUWLHV� DQG� HWLRORJ\� RI�
ORZHU�UHVSLUDWRU\�WUDFW��XULQDU\�WUDFW�DQG�EORRG�VWUHDP�LQIHF-
WLRQV�GHYHORSHG�LQ�LQWHQVLYH�FDUH�XQLW�DQG�FRPSDUH�WKHVH�GDWD�
ZLWK�WKH�QDWLRQDO�GDWD�

Material and Methods: 
%HWZHHQ�-DQXDU\������DQG�'HFHPEHU�����������LQIHFWLRQV��
GHYHORSHG� LQ�DQ� LQWHQVLYH�FDUH�XQLW�KDYLQJ����DGXOW�SDWLHQW�
EHGV�� ZHUH� HYDOXDWHG�� UHWURVSHFWLYHO\�� /RZHU� UHVSLUDWRU\�
WUDFW��XULQDU\�WUDFW�DQG�EORRGVWUHDP�LQIHFWLRQV�DQG�FDXVDWLYH�
RUJDQLVPV� ZHUH� LQYHVWLJDWHG�� 3DWLHQWV� DJHG� XQGHU� ���� ZKR�
KDG� LPPXQRVXSUHVVLYH� GLVHDVHV� DQG� ZKR� KDG� LQIHFWLRQV�
GHYHORSHG�DIWHU�VXUJLFDO�LQWHUYHQWLRQV�ZHUH�H[FOXGHG�

Results: 
(LJWK\ILYH�IHPDOH�����PDOH�SDWLHQWV�ZHUH�HQUROOHG��PHDQ�DJH�
ZDV���������\HDUV��,QIHFWLRQ�UDWH�IRU�D�WKRXVDQG�KRVSLWDOL]D-
WLRQ�GD\V�LQ�ORZHU�UHVSLUDWRU\�WUDFW�LQIHFWLRQV�ZDV������XULQDU\�
WUDFW�LQIHFWLRQV�ZDV�����DQG�EORRGVWUHDP�LQIHFWLRQV�ZDV������
5DWH� RI� YHQWLODWRU�DVVRFLDWHG� SQHXPRQLD� ZDV� KLJKHU� WKDQ�
7XUNLVK�1DWLRQDO�'DWD��8ULQDU\�WUDFW�DQG�EORRG�VWUHDP�LQIHF-
WLRQV� UDWH� ZHUH� OHVV� WKDQ� H[SHFWHG� �S�������� )UHTXHQW�
FDXVDWLYH� RUJDQLVPV� ZHUH� JUDP� QHJDWLYH� EDFWHULDV� VXFK� DV�
$FLQHWREDFWHU�EDXPDQQLL��.OHEVLHOOD�SQHXPRQLDH�DQG�(VFKH-
ULFKLD�FROL�
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ABSTRACT
Objective:
�,W� LV�YHU\�LPSRUWDQW�WR�GHWHUPLQH�LQIHFWLRQV�DQG�HWLRORJLF�RUJDQLVPV�LQ�LQWHQVLYH�FDUH�XQLW�� LQ�

RUGHU�WR�WDNH�QHFHVVDU\�SUHFDXWLRQV�DQG�WUHDW�WKHP�VXFFHVVIXO-
O\��,QIHFWLRQV�GHYHORSLQJ�LQ�LQWHQVLYH�FDUH�XQLWV��UHVXOW�LQ�YHU\�
KLJK�PRUELGLW\�DQG�PRUWDOLW\���,Q�WKLV�VWXG\��LW�KDV�EHHQ�DLPHG�
WR� GHWHUPLQH� IUHTXHQF\�� JHQHUDO� SURSHUWLHV� DQG� HWLRORJ\� RI�
ORZHU�UHVSLUDWRU\�WUDFW��XULQDU\�WUDFW�DQG�EORRG�VWUHDP�LQIHF-
WLRQV�GHYHORSHG�LQ�LQWHQVLYH�FDUH�XQLW�DQG�FRPSDUH�WKHVH�GDWD�
ZLWK�WKH�QDWLRQDO�GDWD�

Material and Methods: 
%HWZHHQ�-DQXDU\������DQG�'HFHPEHU�����������LQIHFWLRQV��
GHYHORSHG� LQ�DQ� LQWHQVLYH�FDUH�XQLW�KDYLQJ����DGXOW�SDWLHQW�
EHGV�� ZHUH� HYDOXDWHG�� UHWURVSHFWLYHO\�� /RZHU� UHVSLUDWRU\�
WUDFW��XULQDU\�WUDFW�DQG�EORRGVWUHDP�LQIHFWLRQV�DQG�FDXVDWLYH�
RUJDQLVPV� ZHUH� LQYHVWLJDWHG�� 3DWLHQWV� DJHG� XQGHU� ���� ZKR�
KDG� LPPXQRVXSUHVVLYH� GLVHDVHV� DQG� ZKR� KDG� LQIHFWLRQV�
GHYHORSHG�DIWHU�VXUJLFDO�LQWHUYHQWLRQV�ZHUH�H[FOXGHG�

Results: 
(LJWK\ILYH�IHPDOH�����PDOH�SDWLHQWV�ZHUH�HQUROOHG��PHDQ�DJH�
ZDV���������\HDUV��,QIHFWLRQ�UDWH�IRU�D�WKRXVDQG�KRVSLWDOL]D-
WLRQ�GD\V�LQ�ORZHU�UHVSLUDWRU\�WUDFW�LQIHFWLRQV�ZDV������XULQDU\�
WUDFW�LQIHFWLRQV�ZDV�����DQG�EORRGVWUHDP�LQIHFWLRQV�ZDV������
5DWH� RI� YHQWLODWRU�DVVRFLDWHG� SQHXPRQLD� ZDV� KLJKHU� WKDQ�
7XUNLVK�1DWLRQDO�'DWD��8ULQDU\�WUDFW�DQG�EORRG�VWUHDP�LQIHF-
WLRQV� UDWH� ZHUH� OHVV� WKDQ� H[SHFWHG� �S�������� )UHTXHQW�
FDXVDWLYH� RUJDQLVPV� ZHUH� JUDP� QHJDWLYH� EDFWHULDV� VXFK� DV�
$FLQHWREDFWHU�EDXPDQQLL��.OHEVLHOOD�SQHXPRQLDH�DQG�(VFKH-
ULFKLD�FROL�

Conclusion: 
'HWHUPLQLQJ�LQIHFWLRQV�DQG�FDXVDWLYH�RUJDQLVPV�GHYHORSLQJ�
LQ� LQWHQVLYH� FDUH� XQLW� DQG� FRPSDULQJ� WKHLU� IUHTXHQFLHV� WR�
QDWLRQDO�GDWD�ZLOO�EH�XVHIXO�WR�SUHYHQW�KRVSLWDO�DFTXLUHG�LQIHF-
WLRQV�DQG�WDNH�SUHFDXWLRQV�DFFRUGLQJ�WR�
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ABSTRACT
Objective:
�,W� LV�YHU\�LPSRUWDQW�WR�GHWHUPLQH�LQIHFWLRQV�DQG�HWLRORJLF�RUJDQLVPV�LQ�LQWHQVLYH�FDUH�XQLW�� LQ�

RUGHU�WR�WDNH�QHFHVVDU\�SUHFDXWLRQV�DQG�WUHDW�WKHP�VXFFHVVIXO-
O\��,QIHFWLRQV�GHYHORSLQJ�LQ�LQWHQVLYH�FDUH�XQLWV��UHVXOW�LQ�YHU\�
KLJK�PRUELGLW\�DQG�PRUWDOLW\���,Q�WKLV�VWXG\��LW�KDV�EHHQ�DLPHG�
WR� GHWHUPLQH� IUHTXHQF\�� JHQHUDO� SURSHUWLHV� DQG� HWLRORJ\� RI�
ORZHU�UHVSLUDWRU\�WUDFW��XULQDU\�WUDFW�DQG�EORRG�VWUHDP�LQIHF-
WLRQV�GHYHORSHG�LQ�LQWHQVLYH�FDUH�XQLW�DQG�FRPSDUH�WKHVH�GDWD�
ZLWK�WKH�QDWLRQDO�GDWD�

Material and Methods: 
%HWZHHQ�-DQXDU\������DQG�'HFHPEHU�����������LQIHFWLRQV��
GHYHORSHG� LQ�DQ� LQWHQVLYH�FDUH�XQLW�KDYLQJ����DGXOW�SDWLHQW�
EHGV�� ZHUH� HYDOXDWHG�� UHWURVSHFWLYHO\�� /RZHU� UHVSLUDWRU\�
WUDFW��XULQDU\�WUDFW�DQG�EORRGVWUHDP�LQIHFWLRQV�DQG�FDXVDWLYH�
RUJDQLVPV� ZHUH� LQYHVWLJDWHG�� 3DWLHQWV� DJHG� XQGHU� ���� ZKR�
KDG� LPPXQRVXSUHVVLYH� GLVHDVHV� DQG� ZKR� KDG� LQIHFWLRQV�
GHYHORSHG�DIWHU�VXUJLFDO�LQWHUYHQWLRQV�ZHUH�H[FOXGHG�

Results: 
(LJWK\ILYH�IHPDOH�����PDOH�SDWLHQWV�ZHUH�HQUROOHG��PHDQ�DJH�
ZDV���������\HDUV��,QIHFWLRQ�UDWH�IRU�D�WKRXVDQG�KRVSLWDOL]D-
WLRQ�GD\V�LQ�ORZHU�UHVSLUDWRU\�WUDFW�LQIHFWLRQV�ZDV������XULQDU\�
WUDFW�LQIHFWLRQV�ZDV�����DQG�EORRGVWUHDP�LQIHFWLRQV�ZDV������
5DWH� RI� YHQWLODWRU�DVVRFLDWHG� SQHXPRQLD� ZDV� KLJKHU� WKDQ�
7XUNLVK�1DWLRQDO�'DWD��8ULQDU\�WUDFW�DQG�EORRG�VWUHDP�LQIHF-
WLRQV� UDWH� ZHUH� OHVV� WKDQ� H[SHFWHG� �S�������� )UHTXHQW�
FDXVDWLYH� RUJDQLVPV� ZHUH� JUDP� QHJDWLYH� EDFWHULDV� VXFK� DV�
$FLQHWREDFWHU�EDXPDQQLL��.OHEVLHOOD�SQHXPRQLDH�DQG�(VFKH-
ULFKLD�FROL�

Conclusion: 
'HWHUPLQLQJ�LQIHFWLRQV�DQG�FDXVDWLYH�RUJDQLVPV�GHYHORSLQJ�
LQ� LQWHQVLYH� FDUH� XQLW� DQG� FRPSDULQJ� WKHLU� IUHTXHQFLHV� WR�
QDWLRQDO�GDWD�ZLOO�EH�XVHIXO�WR�SUHYHQW�KRVSLWDO�DFTXLUHG�LQIHF-
WLRQV�DQG�WDNH�SUHFDXWLRQV�DFFRUGLQJ�WR�
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ABSTRACT
Objective: 
The COVID-19 caused by the severe acute respiratory syndrome coronavirus 2 (SARS-COV-2) 
can be mortal particularly due to respiratory system involvement and coagulopathy. On the other 
hand, respiratory system involvement and coagulopathy are among the major causes of mortality 
in sickle cell patients as well. There are conflicting results in the literature on the mortality rates 
caused by COVID-19 in sickle cell patients. For this reason, we aimed to show the course of 
COVID-19 in sickle cell patients.

Material and Method: 
Our study was created from the data of 21 sickle cell patients in the adult age group who were 
infected with SARS-COV-2. The laboratory and imaging results of these patients were reviewed.

Result: 
The median age of the patients in the study was 34 years and 57% of the patients were male. 72% 
(n:15) of the patients needed to be admitted to the hospital and three of them died. The CRP level 
in individuals who died was found to be statistically significantly higher (HR, 1.02; 95% CI, 
1.01-1.03; p=0.049).

Conclusion: 
In this patient group, the requirement for hospitalization has increased significantly and mortality 
rates have increased in comparison to the general population. Patients with a high CRP value 
should be monitored closely since they can have a fatal outcome.

Key Words : 
Sickle Cell Disease, COVID-19, Fatal Outcome

ÖZ
Amaç: 
6$56�&29��¶QLQ�VHEHS�ROGX÷X�&29,'����|]HOOLNOH�VROXQXP�VLVWHPL�WXWXOXPX�YH�NRDJ�ORSDWL�
QHGHQL\OH�PRUWDO�RODUDN�VH\UHGHELOPHNWHGLU��%HQ]HU�úHNLOGH�RUDN�K�FUH�KDVWDODUÕQGD�GD�VROXQXP�
VLVWHPL� YH� NRDJ�ORSDWL� LOLúNLOL� |O�P� PRUWDOLWHQLQ� |QHPOL� VHEHSOHUL� DUDVÕQGD� \HU� DOPDNWDGÕU��
<DSÕOPÕú�RODQ�oDOÕúPDODUGD�&29,'���¶XQ�RUDN�K�FUH�KDVWDODUÕQGDNL�PRUWDOLWH�RUDQODUÕ�LOH�LOJLOL�
oHOLúNLOL�VRQXoODU�PHYFXWWXU��%X�VHEHSWHQ�GROD\Õ�RUDN�K�FUH�KDVWDODUÕQGD�&29,'���¶XQ�VH\ULQL�
J|VWHUPH\L�KHGHIOHGLN�

Gereç ve Yöntem: 
dDOÕúPDPÕ]� 6$56�&29��� LOH� HQIHNWH� RODQ� HULúNLQ� \Dú�
JUXEXQGDNL����RUDN�K�FUH�KDVWDVÕQÕQ�YHULOHULQGHQ�ROXúWXUXO-
PXúWXU��%X�KDVWDODUÕQ� ODERUDWXYDU�YH�J|U�QW�OHPH�VRQXoODUÕ�
LQFHOHQPLúWLU��

Bulgular: 
dDOÕúPD\D� DOÕQDQ� KDVWDODUÕQ� ���¶VL� HUNHN� FLQVL\HW� ROXS�
PHG\DQ� \Dú� ��� VDSWDQPÕúWÕU�� +DVWDODUÕQ� ���¶VLQLQ� �Q�����
KDVWDQH�\DWÕú�LKWL\DFÕ�JHUHNPLú�ROXS���KDVWD�KD\DWÕQÕ�ND\EHW-
PLúWLU��+D\DWÕQÕ�ND\EHGHQOHUGH�&53�GH÷HUL�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELU�úHNLOGH�\�NVHN�VDSWDQPÕúWÕU��+5������������*$��
1.01-1.03; p=0.049).

Sonuç: 
1RUPDO� SRS�ODV\RQD� J|UH� PRUWDOLWH� RUDQODUÕQÕQ� DUWWÕ÷Õ� EX�
KDVWD� JUXEXQGD� KDVWDQH� \DWÕú� LKWL\DFÕGD� EHOLUJLQ� úHNLOGH�
DUWPÕúWÕU�� g]HOOLNOH� &53� GH÷HUL� \�NVHN� VH\UHGHQ� KDVWDODUÕQ�
PRUWDO�VH\UHGHELOPHVL�QHGHQL\OH�GLNNDWOL�ROXQPDOÕGÕU�

Anahtar Kelimeler: 
2UDN�+�FUH�+DVWDOÕ÷Õ��&29,'�����gO�PF�O�6RQXo

INTRODUCTION
A new type of Coronavirus, which caused respiratory tract 
infection and is currently named as severe acute respiratory 
syndrome coronavirus 2 (SARS-COV-2), was detected in 
December 2019, in the Wuhan City of the People's Republic 
of China (1). According to the data of the World Health Orga-
nization, more than 127 million people have become infected 
with the coronavirus disease of 2019 (COVID-19) and more 
than 2.7 million of them have died, within the period between 
the onset of the outbreak till the day this article was written 
(2). Approximately 81% of patients infected with COVID-19 
were shown to develop mild symptoms (either no pneumonia 
or mild pneumonia), 14% of them were shown to develop 
severe symptoms (shortness of breath, increased respiratory 
frequency 30/minute, O2 saturations less than 92%, and more 
than 50% lung involvement) and 5% of them were shown to 
develop critical symptoms (respiratory failure, septic shock 
and multi-organ failure) (3). Additionally, it has been shown 
in many studies that COVID-19 progresses more severe in 
individuals with pre-existing chronic conditions, such as 
heart disease, diabetes, chronic kidney disease and pulmo-
nary disease and that presence of such pre-existing chronic 
conditions increases the rates of hospitalization and mortality 
if these patients become infected with COVID-19 (4,5).
Sickle cell disease (SCD) is a hemoglobinopathy caused by a 
VLQJOH�DPLQR�DFLG�FKDQJH��ȕ��*OX�ĺ�9DO��LQ�WKH��WK�FRGRQ�RI�
beta-globin gene. This disease is the most common hemoglo-
binopathy affecting millions of people worldwide and has a 
particularly high prevalence in sub-Saharan Africa, the 
Middle East, India and in the Mediterranean basin, which 
also includes Turkey and mainly the Hatay Province in 
7XUNH\������$EQRUPDO�KHPRJORELQ�SURGXFHG�LQ�SHRSOH�ZLWK�
SCD polymerizes in the erythrocyte at low oxygen levels, 
causing ischemia and reperfusion damage in the microvascu-

lar system, resulting in vaso-occlusive crises and also in 
multiple organ damage later on. Additionally, inflammation, 
hypercoagulopathy and vasculopathy develop in patients 
with SCD, and the increased susceptibility to recurrent infec-
tions, especially pneumonia (7). Therefore, individuals with 
SCD have high mortality and morbidity and their average life 
expectancy is 43-54 years (8,9).
The viral infections that develop in patients with SCD have 
been shown to trigger vaso-occlusive crises (VOC), especial-
ly Acute Chest Syndrome (ACS), which is a condition associ-
ated with high mortality rates (10,11). COVID-19 causes 
multiple organ failure by causing cytokine storm, progressive 
intravascular activation and disseminated intravascular 
coagulation (DIC), especially in critically ill patients (12). In 
this respect, COVID-19 bears an important risk for patients 
with SCD, as do the other viral infections. However, there are 
only a few studies available in the literature on the effects of 
COVID-19 on patients with SCD and thus only limited infor-
mation. In view of the foregoing, it is aimed in this study to 
investigate the effects of COVID-19 on the prognosis of the 
SCD and on the mortality of sickle cell patients through 
scrutinizing the clinical and laboratory findings and the 
treatment needs of 21 adult sickle cell patients with 
COVID-19.

MATERIAL and METHODS
This study was carried out as a retrospective study using the 
data of 21 SCD patients, who were infected with 
SARS-COV-2 and applied to either Hatay Mustafa Kemal 
University Faculty of Medicine Hematology Clinic or Hatay 
Public Hospital, both of which are located in the Hatay 
Province of Turkey, between October 2020 and December 
2020. This research complies with all the relevant national 
regulations, institutional policies and is in accordance with 
tenets of the Helsinki Declaration, and has been approved by 
the Hatay Mustafa Kemal University Ethics Committee 
(approval number:14/01/2021-01-22). All the participants’ 
rights were protected and written informed consents were 
obtained before the procedures according to the Helsinki 
Declaration.
The COVID-19 diagnosis of these SCD patients were made 
based on the SARS-COV-2 positivity determined as a result 
of reverse transcription polymerase chain reaction (RT-PCR) 
test carried out using the nasopharyngeal swab sample. The 
SCD patients, who were suspected of having been infected 
with based on clilnical manifestation and imaging but tested 
negative for SARS-COV-2 based on the RT-PCR test , as well 
as the SCD carriers, were not included in the study. All of the 
21 patients included in this study were in the adult age group. 
Hemoglobin electrophoresis and genotype records of 10 of 
these 21 patients could not be accessed, yet they were includ-
ed in the study as their medical histories and clinical and 
laboratory findings clearly indicated SCD.
The complete blood counts and biochemical parameters of 
the patients (LDH (lactate dehydrogenase), CRP (C-Reactive 
Protein), Ferritin, and D-Dimer levels) as well as their imag-
ing results were examined, and the clinical severity and 

Table III : Laboratory findings and imaging results of the patients.

DISCUSSION
A review of the literature revealed that there are only few 
studies available on sickle cell patients with COVID-19 and 
WKDW�PRVW�RI�WKHVH�VWXGLHV�ZHUH�EDVHG�RQ�FDVH�VHULHV����������
It was determined that patients of all ages were included in 
two of the three studies conducted in large patient groups and 
that sickle cell carriers were included in the third study. There 
are significant differences between the mortality rates report-
ed in these studies (17-19). Hence in this study, it was decided 
to create a homogenous group of adult patients to determine 
the mortality rates in this group and to share the experience 
with regards to SCD patients with COVID-19.
,Q� D� VWXG\� LQYROYLQJ������SDWLHQWV�ZLWK�&29,'���� DPRQJ�
normal population both hospitalizations and the need for 
intensive care unit were observed to be at a low level in the 
adult age group and the respective mortality rate was found to 
be below 1% (20). There are reports in which it is stated that 
use of hydroxyurea due to beta chain-related diseases, such as 
SCD and beta thalassemia may be protective against 
COVID-19. Nevertheless the results of this study did not 
support the said hypothesis, since the rates of hospitalization, 
need for intensive care unit and mortality were found to be as 
high as 71.5%, 19% and 14% respectively, in the patient 
group, who were determined to have been using hydroxyurea, 
ZKLFK�PDGH�XS�����RI�DOO�WKH�SDWLHQWV�LQFOXGHG�LQ�WKLV�VWXG\��
Analysis of the study findings indicated that most of the 
patients (57%) were male and interestingly that all 3 patients 
who died were also male and that 2 of these 3 patients have 
been receiving hydroxyurea treatment regularly. The SCD 
genotype of 2 of these 3 patients was unknown. Analysis of 
these 3 patients in terms of the severity of COVID-19 
revealed that they were all assessed as critical cases having 
required intensive care units and mechanical ventilation. 
Additionally, it was determined that all of these 3 patients, 
who lost their lives, had ACS, and that 2 of them also had 
painful VOC in addition to ACS. Furthermore, it was deter-
mined that erythrocyte exchange was performed in 1 of these 
patients, that erythrocyte transfusion was performed in anoth-
er 1 patient, whereas that none of the transfusion treatments 
could be administrated to the 3rd patient as he died very 
quickly within hours (Table I-II).

SCD, which is a chronic inflammatory disease, can cause 
acute and chronic complications and damages to all organ 
systems. Particularly the damages it inflicts upon the respira-
tory system are very effective on mortality (21). In our inves-
tigation, it was also observed that, despite the presence of 
painful VOC in the foreground, mortality was related to ACS 
and CRP was found to be significantly higher in patients who 
died (HR, 1.02; 95% CI, 1.01-1.03; p=0.049). Ferritin, 
D-dimer and LDH levels were found to be quite high in 
patients with mortality, albeit not statistically significantly 
due to the small number of the patients included in the study, 
which was also emerged as the main limitation of this study. 
Our experience with patients who had a fatal course has 
shown that, if imaging and clinical progression are consid-
ered, switching to transfusion treatments before the need for 
an intensive care unit and mechanical ventilation can save 
lives in patients with laboratory findings (elevated CRP, 
Ferritin, D-dimer and LDH). Erythrocyte exchange would 
also be beneficial in these patients, nevertheless simple trans-
fusions may also be administered instead if it is concluded 
that erythrocyte exchange would be a loss of time. Addition-
ally, it has been reported that use of tocilizumab yielded 
positive results in this patient group (22,23).

It is well understood that SCD, which has a variable disease 
course, does not progress in all patients in the same way. 
While some patients suffer severe frequent episodes, others 
have only a minor illness. One of the scenarios in the study 
that drew our attention was that no mortality was observed in 
the patient groups with a history of VOC (7 patients were 
found to have a history of VOC) or with a history of ACS (7 
patients were found to have a history of ACS). Because of 
this reason that SCD patients without a history of VOC and 
ACS has a much higher risk of mortality, if VOC, and partic-
ularly ACS, is caused by COVID-19. To date, although we 
don't know why COVID-19 is more deadly in persons with a 
milder history of sickle cell illness, we believe that due to the 
high mortality rate in patients with this background, greater 
attention should be paid.

Coagulopathy is one of the major causes of mortality in 
individuals with SCD who are infected with COVID-19. 
Effective anticoagulation is required in these patients unless 
there is any contraindicated situation due to the coagulopathy 
caused by both SCD and COVID-19. Of the 21 patients 
included in this study, the 3 patients that died were found to 
have D-dimer levels above 20.000 mg/mL despite having 
received full-dose anticoagulant therapy in the form of 
low-molecular-weight heparin. The reason for the said high 
D-dimer levels in this patient group may be attributed to 
coagulopathy caused by complex multifactorial causes that 
stemmed from COVID-19, SCD and ACS (24-27).

CONCLUSION
In conclusion, despite the small number of patients in our 
study, we found that in sickle cell patients with COVID-19, 
the requirement for hospitalization increased proportionally. 
We found that mortality increased significantly in individuals 
with a high CRP value. We found that LDH, Ferritin, and 
D-dimer values were high in patients who had a fatal course, 
despite the fact that we couldn't show this statistically. Final-
ly, we believe that the history of SCD disease influences 
mortality.
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treatment needs of the patients were reviewed. Subsequently, 
these patients were categorized into four groups based on the 
severity of COVID-19, which are; asymptomatic cases, who 
were without clinical signs and symptoms; mild to moderate 
cases, who had symptoms of acute upper respiratory tract 
infection such as fever, fatigue, myalgia, cough, sore throat, 
runny nose and sneezing, or digestive symptoms such as 
nausea, vomiting, abdominal pain and diarrhea or non-hy-
poxic pneumonia; severe cases, who had symptoms such as 
dyspnoea and hypoxia (O2 saturations < 92%); and critical 
cases, who had symptoms such as acute respiratory distress 
syndrome, respiratory failure, encephalopathy, shock, coagu-
lopathy and life-threatening multi-organ failure with lung, 
heart, kidney and/or brain involvement(s).
Accordingly, the main goal of this study has been set to evalu-
ate the complaints of the adult SCD patients with COVID-19 
at the time they were admitted to the hospital, as well as their 
laboratory and imaging findings, VOC and ACS histories, 
hydroxyurea usage rates, hospitalization rates, whether they 
required oxygen and transfusion and the extent of this 
requirements, if any, whether they required intensive care and 
mechanical ventilation and the extent of this requirements, if 
any, and their mortality rates. All cases that were determined 
to have met the inclusion criteria, were analyzed thereafter. 

RESULTS 
The median age of the patient group included in this study 
was determined as 34 years. 57.1% (n:12) of the patients were 
male. 9 of the patients were determined to have Hgb SS, 2 of 
them were determined to have Hgb S-Beta genotype, whereas 
the genotype of the remaining 10 patients was unknown. 
14.3% (n:3) of the patients died. It was determined that these 
3 patients died within the first 2 days (range: 1-2 days) from 
their admission to the hospital. On the other hand, it was 
determined that the surviving patients stayed in hospital for a 
mean duration of 2 days (range:1-15 days). Patients age, 
gender and genotype information were not found to have 
been associated with their survival (Table I).

Table I : Age, gender and genotype information of the patients.

Of the 21 patients included in the study group, 15 (72%) 
patients required hospitalization after having become infect-
ed with SARS-COV-2. In terms of severity of the COVID-19, 
1 patient was assessed as an asymptomatic case, 12 patients 
were assessed as mild to moderate cases, 4 patients were 
assessed as severe cases, and the remaining 4 patients were 
assessed as critical cases. Of the 15 patients, who required 
hospitalization due to COVID-19, 8 patients required oxygen 
support. Additionally, 4 of these 8 patients required mechani-
cal ventilation support and were transferred to intensive care 
unit (ICU). No correlation was found between patients' 
disease severity, the need for O2 support, ICU admission and 
mortality rates (Table II).

Table II: Disease severity, follow-up and treatment results of the patients. 

,W�ZDV�IRXQG�WKDW��������Q�����RI�WKH�SDWLHQWV�UHJXODUO\�XVHG�
hydroxyurea. It was also found that 33.3% (n:7) of the 
patients suffered painful VOC more than three times per year 
in the last 3 years, which required their hospitalization, and 
that 33.3% (n: 7) had a history of ACS in the last 3 years. 
Additionally, it was determined that painful VOC was detect-
ed in 33.3% (n:7) of the patients at the time of their admission 
to the hospital, whereas ACS was detected in 23.8% (n:5) of 
the patients. Furthermore, it was determined that erythrocyte 
transfusion was performed in 38.1% (n:8) of the patients and 
that erythrocyte exchange was performed in 14.3% (n:3) of 
the patients (Table II).
In terms of their laboratory findings it was found that the 
increase in CRP levels was associated with mortality (HR, 
1.02; 95% CI, 1.01-1.03; p=0.049) whereas no correlation 
was found between other laboratory findings and mortality. 
Analysis of the imaging findings of the patients indicated 
lung infiltration findings in the chest X-Rays of 4 patients and 
in computed tomography images of 12 patients (Table III).



ABSTRACT
Objective: 
The COVID-19 caused by the severe acute respiratory syndrome coronavirus 2 (SARS-COV-2) 
can be mortal particularly due to respiratory system involvement and coagulopathy. On the other 
hand, respiratory system involvement and coagulopathy are among the major causes of mortality 
in sickle cell patients as well. There are conflicting results in the literature on the mortality rates 
caused by COVID-19 in sickle cell patients. For this reason, we aimed to show the course of 
COVID-19 in sickle cell patients.

Material and Method: 
Our study was created from the data of 21 sickle cell patients in the adult age group who were 
infected with SARS-COV-2. The laboratory and imaging results of these patients were reviewed.

Result: 
The median age of the patients in the study was 34 years and 57% of the patients were male. 72% 
(n:15) of the patients needed to be admitted to the hospital and three of them died. The CRP level 
in individuals who died was found to be statistically significantly higher (HR, 1.02; 95% CI, 
1.01-1.03; p=0.049).

Conclusion: 
In this patient group, the requirement for hospitalization has increased significantly and mortality 
rates have increased in comparison to the general population. Patients with a high CRP value 
should be monitored closely since they can have a fatal outcome.

Key Words : 
Sickle Cell Disease, COVID-19, Fatal Outcome
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Amaç: 
6$56�&29��¶QLQ�VHEHS�ROGX÷X�&29,'����|]HOOLNOH�VROXQXP�VLVWHPL�WXWXOXPX�YH�NRDJ�ORSDWL�
QHGHQL\OH�PRUWDO�RODUDN�VH\UHGHELOPHNWHGLU��%HQ]HU�úHNLOGH�RUDN�K�FUH�KDVWDODUÕQGD�GD�VROXQXP�
VLVWHPL� YH� NRDJ�ORSDWL� LOLúNLOL� |O�P� PRUWDOLWHQLQ� |QHPOL� VHEHSOHUL� DUDVÕQGD� \HU� DOPDNWDGÕU��
<DSÕOPÕú�RODQ�oDOÕúPDODUGD�&29,'���¶XQ�RUDN�K�FUH�KDVWDODUÕQGDNL�PRUWDOLWH�RUDQODUÕ�LOH�LOJLOL�
oHOLúNLOL�VRQXoODU�PHYFXWWXU��%X�VHEHSWHQ�GROD\Õ�RUDN�K�FUH�KDVWDODUÕQGD�&29,'���¶XQ�VH\ULQL�
J|VWHUPH\L�KHGHIOHGLN�

Gereç ve Yöntem: 
dDOÕúPDPÕ]� 6$56�&29��� LOH� HQIHNWH� RODQ� HULúNLQ� \Dú�
JUXEXQGDNL����RUDN�K�FUH�KDVWDVÕQÕQ�YHULOHULQGHQ�ROXúWXUXO-
PXúWXU��%X�KDVWDODUÕQ� ODERUDWXYDU�YH�J|U�QW�OHPH�VRQXoODUÕ�
LQFHOHQPLúWLU��

Bulgular: 
dDOÕúPD\D� DOÕQDQ� KDVWDODUÕQ� ���¶VL� HUNHN� FLQVL\HW� ROXS�
PHG\DQ� \Dú� ��� VDSWDQPÕúWÕU�� +DVWDODUÕQ� ���¶VLQLQ� �Q�����
KDVWDQH�\DWÕú�LKWL\DFÕ�JHUHNPLú�ROXS���KDVWD�KD\DWÕQÕ�ND\EHW-
PLúWLU��+D\DWÕQÕ�ND\EHGHQOHUGH�&53�GH÷HUL�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELU�úHNLOGH�\�NVHN�VDSWDQPÕúWÕU��+5������������*$��
1.01-1.03; p=0.049).

Sonuç: 
1RUPDO� SRS�ODV\RQD� J|UH� PRUWDOLWH� RUDQODUÕQÕQ� DUWWÕ÷Õ� EX�
KDVWD� JUXEXQGD� KDVWDQH� \DWÕú� LKWL\DFÕGD� EHOLUJLQ� úHNLOGH�
DUWPÕúWÕU�� g]HOOLNOH� &53� GH÷HUL� \�NVHN� VH\UHGHQ� KDVWDODUÕQ�
PRUWDO�VH\UHGHELOPHVL�QHGHQL\OH�GLNNDWOL�ROXQPDOÕGÕU�

Anahtar Kelimeler: 
2UDN�+�FUH�+DVWDOÕ÷Õ��&29,'�����gO�PF�O�6RQXo

INTRODUCTION
A new type of Coronavirus, which caused respiratory tract 
infection and is currently named as severe acute respiratory 
syndrome coronavirus 2 (SARS-COV-2), was detected in 
December 2019, in the Wuhan City of the People's Republic 
of China (1). According to the data of the World Health Orga-
nization, more than 127 million people have become infected 
with the coronavirus disease of 2019 (COVID-19) and more 
than 2.7 million of them have died, within the period between 
the onset of the outbreak till the day this article was written 
(2). Approximately 81% of patients infected with COVID-19 
were shown to develop mild symptoms (either no pneumonia 
or mild pneumonia), 14% of them were shown to develop 
severe symptoms (shortness of breath, increased respiratory 
frequency 30/minute, O2 saturations less than 92%, and more 
than 50% lung involvement) and 5% of them were shown to 
develop critical symptoms (respiratory failure, septic shock 
and multi-organ failure) (3). Additionally, it has been shown 
in many studies that COVID-19 progresses more severe in 
individuals with pre-existing chronic conditions, such as 
heart disease, diabetes, chronic kidney disease and pulmo-
nary disease and that presence of such pre-existing chronic 
conditions increases the rates of hospitalization and mortality 
if these patients become infected with COVID-19 (4,5).
Sickle cell disease (SCD) is a hemoglobinopathy caused by a 
VLQJOH�DPLQR�DFLG�FKDQJH��ȕ��*OX�ĺ�9DO��LQ�WKH��WK�FRGRQ�RI�
beta-globin gene. This disease is the most common hemoglo-
binopathy affecting millions of people worldwide and has a 
particularly high prevalence in sub-Saharan Africa, the 
Middle East, India and in the Mediterranean basin, which 
also includes Turkey and mainly the Hatay Province in 
7XUNH\������$EQRUPDO�KHPRJORELQ�SURGXFHG�LQ�SHRSOH�ZLWK�
SCD polymerizes in the erythrocyte at low oxygen levels, 
causing ischemia and reperfusion damage in the microvascu-

lar system, resulting in vaso-occlusive crises and also in 
multiple organ damage later on. Additionally, inflammation, 
hypercoagulopathy and vasculopathy develop in patients 
with SCD, and the increased susceptibility to recurrent infec-
tions, especially pneumonia (7). Therefore, individuals with 
SCD have high mortality and morbidity and their average life 
expectancy is 43-54 years (8,9).
The viral infections that develop in patients with SCD have 
been shown to trigger vaso-occlusive crises (VOC), especial-
ly Acute Chest Syndrome (ACS), which is a condition associ-
ated with high mortality rates (10,11). COVID-19 causes 
multiple organ failure by causing cytokine storm, progressive 
intravascular activation and disseminated intravascular 
coagulation (DIC), especially in critically ill patients (12). In 
this respect, COVID-19 bears an important risk for patients 
with SCD, as do the other viral infections. However, there are 
only a few studies available in the literature on the effects of 
COVID-19 on patients with SCD and thus only limited infor-
mation. In view of the foregoing, it is aimed in this study to 
investigate the effects of COVID-19 on the prognosis of the 
SCD and on the mortality of sickle cell patients through 
scrutinizing the clinical and laboratory findings and the 
treatment needs of 21 adult sickle cell patients with 
COVID-19.

MATERIAL and METHODS
This study was carried out as a retrospective study using the 
data of 21 SCD patients, who were infected with 
SARS-COV-2 and applied to either Hatay Mustafa Kemal 
University Faculty of Medicine Hematology Clinic or Hatay 
Public Hospital, both of which are located in the Hatay 
Province of Turkey, between October 2020 and December 
2020. This research complies with all the relevant national 
regulations, institutional policies and is in accordance with 
tenets of the Helsinki Declaration, and has been approved by 
the Hatay Mustafa Kemal University Ethics Committee 
(approval number:14/01/2021-01-22). All the participants’ 
rights were protected and written informed consents were 
obtained before the procedures according to the Helsinki 
Declaration.
The COVID-19 diagnosis of these SCD patients were made 
based on the SARS-COV-2 positivity determined as a result 
of reverse transcription polymerase chain reaction (RT-PCR) 
test carried out using the nasopharyngeal swab sample. The 
SCD patients, who were suspected of having been infected 
with based on clilnical manifestation and imaging but tested 
negative for SARS-COV-2 based on the RT-PCR test , as well 
as the SCD carriers, were not included in the study. All of the 
21 patients included in this study were in the adult age group. 
Hemoglobin electrophoresis and genotype records of 10 of 
these 21 patients could not be accessed, yet they were includ-
ed in the study as their medical histories and clinical and 
laboratory findings clearly indicated SCD.
The complete blood counts and biochemical parameters of 
the patients (LDH (lactate dehydrogenase), CRP (C-Reactive 
Protein), Ferritin, and D-Dimer levels) as well as their imag-
ing results were examined, and the clinical severity and 

Table III : Laboratory findings and imaging results of the patients.

DISCUSSION
A review of the literature revealed that there are only few 
studies available on sickle cell patients with COVID-19 and 
WKDW�PRVW�RI�WKHVH�VWXGLHV�ZHUH�EDVHG�RQ�FDVH�VHULHV����������
It was determined that patients of all ages were included in 
two of the three studies conducted in large patient groups and 
that sickle cell carriers were included in the third study. There 
are significant differences between the mortality rates report-
ed in these studies (17-19). Hence in this study, it was decided 
to create a homogenous group of adult patients to determine 
the mortality rates in this group and to share the experience 
with regards to SCD patients with COVID-19.
,Q� D� VWXG\� LQYROYLQJ������SDWLHQWV�ZLWK�&29,'���� DPRQJ�
normal population both hospitalizations and the need for 
intensive care unit were observed to be at a low level in the 
adult age group and the respective mortality rate was found to 
be below 1% (20). There are reports in which it is stated that 
use of hydroxyurea due to beta chain-related diseases, such as 
SCD and beta thalassemia may be protective against 
COVID-19. Nevertheless the results of this study did not 
support the said hypothesis, since the rates of hospitalization, 
need for intensive care unit and mortality were found to be as 
high as 71.5%, 19% and 14% respectively, in the patient 
group, who were determined to have been using hydroxyurea, 
ZKLFK�PDGH�XS�����RI�DOO�WKH�SDWLHQWV�LQFOXGHG�LQ�WKLV�VWXG\��
Analysis of the study findings indicated that most of the 
patients (57%) were male and interestingly that all 3 patients 
who died were also male and that 2 of these 3 patients have 
been receiving hydroxyurea treatment regularly. The SCD 
genotype of 2 of these 3 patients was unknown. Analysis of 
these 3 patients in terms of the severity of COVID-19 
revealed that they were all assessed as critical cases having 
required intensive care units and mechanical ventilation. 
Additionally, it was determined that all of these 3 patients, 
who lost their lives, had ACS, and that 2 of them also had 
painful VOC in addition to ACS. Furthermore, it was deter-
mined that erythrocyte exchange was performed in 1 of these 
patients, that erythrocyte transfusion was performed in anoth-
er 1 patient, whereas that none of the transfusion treatments 
could be administrated to the 3rd patient as he died very 
quickly within hours (Table I-II).

SCD, which is a chronic inflammatory disease, can cause 
acute and chronic complications and damages to all organ 
systems. Particularly the damages it inflicts upon the respira-
tory system are very effective on mortality (21). In our inves-
tigation, it was also observed that, despite the presence of 
painful VOC in the foreground, mortality was related to ACS 
and CRP was found to be significantly higher in patients who 
died (HR, 1.02; 95% CI, 1.01-1.03; p=0.049). Ferritin, 
D-dimer and LDH levels were found to be quite high in 
patients with mortality, albeit not statistically significantly 
due to the small number of the patients included in the study, 
which was also emerged as the main limitation of this study. 
Our experience with patients who had a fatal course has 
shown that, if imaging and clinical progression are consid-
ered, switching to transfusion treatments before the need for 
an intensive care unit and mechanical ventilation can save 
lives in patients with laboratory findings (elevated CRP, 
Ferritin, D-dimer and LDH). Erythrocyte exchange would 
also be beneficial in these patients, nevertheless simple trans-
fusions may also be administered instead if it is concluded 
that erythrocyte exchange would be a loss of time. Addition-
ally, it has been reported that use of tocilizumab yielded 
positive results in this patient group (22,23).

It is well understood that SCD, which has a variable disease 
course, does not progress in all patients in the same way. 
While some patients suffer severe frequent episodes, others 
have only a minor illness. One of the scenarios in the study 
that drew our attention was that no mortality was observed in 
the patient groups with a history of VOC (7 patients were 
found to have a history of VOC) or with a history of ACS (7 
patients were found to have a history of ACS). Because of 
this reason that SCD patients without a history of VOC and 
ACS has a much higher risk of mortality, if VOC, and partic-
ularly ACS, is caused by COVID-19. To date, although we 
don't know why COVID-19 is more deadly in persons with a 
milder history of sickle cell illness, we believe that due to the 
high mortality rate in patients with this background, greater 
attention should be paid.

Coagulopathy is one of the major causes of mortality in 
individuals with SCD who are infected with COVID-19. 
Effective anticoagulation is required in these patients unless 
there is any contraindicated situation due to the coagulopathy 
caused by both SCD and COVID-19. Of the 21 patients 
included in this study, the 3 patients that died were found to 
have D-dimer levels above 20.000 mg/mL despite having 
received full-dose anticoagulant therapy in the form of 
low-molecular-weight heparin. The reason for the said high 
D-dimer levels in this patient group may be attributed to 
coagulopathy caused by complex multifactorial causes that 
stemmed from COVID-19, SCD and ACS (24-27).

CONCLUSION
In conclusion, despite the small number of patients in our 
study, we found that in sickle cell patients with COVID-19, 
the requirement for hospitalization increased proportionally. 
We found that mortality increased significantly in individuals 
with a high CRP value. We found that LDH, Ferritin, and 
D-dimer values were high in patients who had a fatal course, 
despite the fact that we couldn't show this statistically. Final-
ly, we believe that the history of SCD disease influences 
mortality.
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treatment needs of the patients were reviewed. Subsequently, 
these patients were categorized into four groups based on the 
severity of COVID-19, which are; asymptomatic cases, who 
were without clinical signs and symptoms; mild to moderate 
cases, who had symptoms of acute upper respiratory tract 
infection such as fever, fatigue, myalgia, cough, sore throat, 
runny nose and sneezing, or digestive symptoms such as 
nausea, vomiting, abdominal pain and diarrhea or non-hy-
poxic pneumonia; severe cases, who had symptoms such as 
dyspnoea and hypoxia (O2 saturations < 92%); and critical 
cases, who had symptoms such as acute respiratory distress 
syndrome, respiratory failure, encephalopathy, shock, coagu-
lopathy and life-threatening multi-organ failure with lung, 
heart, kidney and/or brain involvement(s).
Accordingly, the main goal of this study has been set to evalu-
ate the complaints of the adult SCD patients with COVID-19 
at the time they were admitted to the hospital, as well as their 
laboratory and imaging findings, VOC and ACS histories, 
hydroxyurea usage rates, hospitalization rates, whether they 
required oxygen and transfusion and the extent of this 
requirements, if any, whether they required intensive care and 
mechanical ventilation and the extent of this requirements, if 
any, and their mortality rates. All cases that were determined 
to have met the inclusion criteria, were analyzed thereafter. 

RESULTS 
The median age of the patient group included in this study 
was determined as 34 years. 57.1% (n:12) of the patients were 
male. 9 of the patients were determined to have Hgb SS, 2 of 
them were determined to have Hgb S-Beta genotype, whereas 
the genotype of the remaining 10 patients was unknown. 
14.3% (n:3) of the patients died. It was determined that these 
3 patients died within the first 2 days (range: 1-2 days) from 
their admission to the hospital. On the other hand, it was 
determined that the surviving patients stayed in hospital for a 
mean duration of 2 days (range:1-15 days). Patients age, 
gender and genotype information were not found to have 
been associated with their survival (Table I).

Table I : Age, gender and genotype information of the patients.

Of the 21 patients included in the study group, 15 (72%) 
patients required hospitalization after having become infect-
ed with SARS-COV-2. In terms of severity of the COVID-19, 
1 patient was assessed as an asymptomatic case, 12 patients 
were assessed as mild to moderate cases, 4 patients were 
assessed as severe cases, and the remaining 4 patients were 
assessed as critical cases. Of the 15 patients, who required 
hospitalization due to COVID-19, 8 patients required oxygen 
support. Additionally, 4 of these 8 patients required mechani-
cal ventilation support and were transferred to intensive care 
unit (ICU). No correlation was found between patients' 
disease severity, the need for O2 support, ICU admission and 
mortality rates (Table II).

Table II: Disease severity, follow-up and treatment results of the patients. 
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hydroxyurea. It was also found that 33.3% (n:7) of the 
patients suffered painful VOC more than three times per year 
in the last 3 years, which required their hospitalization, and 
that 33.3% (n: 7) had a history of ACS in the last 3 years. 
Additionally, it was determined that painful VOC was detect-
ed in 33.3% (n:7) of the patients at the time of their admission 
to the hospital, whereas ACS was detected in 23.8% (n:5) of 
the patients. Furthermore, it was determined that erythrocyte 
transfusion was performed in 38.1% (n:8) of the patients and 
that erythrocyte exchange was performed in 14.3% (n:3) of 
the patients (Table II).
In terms of their laboratory findings it was found that the 
increase in CRP levels was associated with mortality (HR, 
1.02; 95% CI, 1.01-1.03; p=0.049) whereas no correlation 
was found between other laboratory findings and mortality. 
Analysis of the imaging findings of the patients indicated 
lung infiltration findings in the chest X-Rays of 4 patients and 
in computed tomography images of 12 patients (Table III).
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ABSTRACT
Objective: 
The COVID-19 caused by the severe acute respiratory syndrome coronavirus 2 (SARS-COV-2) 
can be mortal particularly due to respiratory system involvement and coagulopathy. On the other 
hand, respiratory system involvement and coagulopathy are among the major causes of mortality 
in sickle cell patients as well. There are conflicting results in the literature on the mortality rates 
caused by COVID-19 in sickle cell patients. For this reason, we aimed to show the course of 
COVID-19 in sickle cell patients.

Material and Method: 
Our study was created from the data of 21 sickle cell patients in the adult age group who were 
infected with SARS-COV-2. The laboratory and imaging results of these patients were reviewed.

Result: 
The median age of the patients in the study was 34 years and 57% of the patients were male. 72% 
(n:15) of the patients needed to be admitted to the hospital and three of them died. The CRP level 
in individuals who died was found to be statistically significantly higher (HR, 1.02; 95% CI, 
1.01-1.03; p=0.049).

Conclusion: 
In this patient group, the requirement for hospitalization has increased significantly and mortality 
rates have increased in comparison to the general population. Patients with a high CRP value 
should be monitored closely since they can have a fatal outcome.
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INTRODUCTION
A new type of Coronavirus, which caused respiratory tract 
infection and is currently named as severe acute respiratory 
syndrome coronavirus 2 (SARS-COV-2), was detected in 
December 2019, in the Wuhan City of the People's Republic 
of China (1). According to the data of the World Health Orga-
nization, more than 127 million people have become infected 
with the coronavirus disease of 2019 (COVID-19) and more 
than 2.7 million of them have died, within the period between 
the onset of the outbreak till the day this article was written 
(2). Approximately 81% of patients infected with COVID-19 
were shown to develop mild symptoms (either no pneumonia 
or mild pneumonia), 14% of them were shown to develop 
severe symptoms (shortness of breath, increased respiratory 
frequency 30/minute, O2 saturations less than 92%, and more 
than 50% lung involvement) and 5% of them were shown to 
develop critical symptoms (respiratory failure, septic shock 
and multi-organ failure) (3). Additionally, it has been shown 
in many studies that COVID-19 progresses more severe in 
individuals with pre-existing chronic conditions, such as 
heart disease, diabetes, chronic kidney disease and pulmo-
nary disease and that presence of such pre-existing chronic 
conditions increases the rates of hospitalization and mortality 
if these patients become infected with COVID-19 (4,5).
Sickle cell disease (SCD) is a hemoglobinopathy caused by a 
VLQJOH�DPLQR�DFLG�FKDQJH��ȕ��*OX�ĺ�9DO��LQ�WKH��WK�FRGRQ�RI�
beta-globin gene. This disease is the most common hemoglo-
binopathy affecting millions of people worldwide and has a 
particularly high prevalence in sub-Saharan Africa, the 
Middle East, India and in the Mediterranean basin, which 
also includes Turkey and mainly the Hatay Province in 
7XUNH\������$EQRUPDO�KHPRJORELQ�SURGXFHG�LQ�SHRSOH�ZLWK�
SCD polymerizes in the erythrocyte at low oxygen levels, 
causing ischemia and reperfusion damage in the microvascu-

lar system, resulting in vaso-occlusive crises and also in 
multiple organ damage later on. Additionally, inflammation, 
hypercoagulopathy and vasculopathy develop in patients 
with SCD, and the increased susceptibility to recurrent infec-
tions, especially pneumonia (7). Therefore, individuals with 
SCD have high mortality and morbidity and their average life 
expectancy is 43-54 years (8,9).
The viral infections that develop in patients with SCD have 
been shown to trigger vaso-occlusive crises (VOC), especial-
ly Acute Chest Syndrome (ACS), which is a condition associ-
ated with high mortality rates (10,11). COVID-19 causes 
multiple organ failure by causing cytokine storm, progressive 
intravascular activation and disseminated intravascular 
coagulation (DIC), especially in critically ill patients (12). In 
this respect, COVID-19 bears an important risk for patients 
with SCD, as do the other viral infections. However, there are 
only a few studies available in the literature on the effects of 
COVID-19 on patients with SCD and thus only limited infor-
mation. In view of the foregoing, it is aimed in this study to 
investigate the effects of COVID-19 on the prognosis of the 
SCD and on the mortality of sickle cell patients through 
scrutinizing the clinical and laboratory findings and the 
treatment needs of 21 adult sickle cell patients with 
COVID-19.

MATERIAL and METHODS
This study was carried out as a retrospective study using the 
data of 21 SCD patients, who were infected with 
SARS-COV-2 and applied to either Hatay Mustafa Kemal 
University Faculty of Medicine Hematology Clinic or Hatay 
Public Hospital, both of which are located in the Hatay 
Province of Turkey, between October 2020 and December 
2020. This research complies with all the relevant national 
regulations, institutional policies and is in accordance with 
tenets of the Helsinki Declaration, and has been approved by 
the Hatay Mustafa Kemal University Ethics Committee 
(approval number:14/01/2021-01-22). All the participants’ 
rights were protected and written informed consents were 
obtained before the procedures according to the Helsinki 
Declaration.
The COVID-19 diagnosis of these SCD patients were made 
based on the SARS-COV-2 positivity determined as a result 
of reverse transcription polymerase chain reaction (RT-PCR) 
test carried out using the nasopharyngeal swab sample. The 
SCD patients, who were suspected of having been infected 
with based on clilnical manifestation and imaging but tested 
negative for SARS-COV-2 based on the RT-PCR test , as well 
as the SCD carriers, were not included in the study. All of the 
21 patients included in this study were in the adult age group. 
Hemoglobin electrophoresis and genotype records of 10 of 
these 21 patients could not be accessed, yet they were includ-
ed in the study as their medical histories and clinical and 
laboratory findings clearly indicated SCD.
The complete blood counts and biochemical parameters of 
the patients (LDH (lactate dehydrogenase), CRP (C-Reactive 
Protein), Ferritin, and D-Dimer levels) as well as their imag-
ing results were examined, and the clinical severity and 

Table III : Laboratory findings and imaging results of the patients.

DISCUSSION
A review of the literature revealed that there are only few 
studies available on sickle cell patients with COVID-19 and 
WKDW�PRVW�RI�WKHVH�VWXGLHV�ZHUH�EDVHG�RQ�FDVH�VHULHV����������
It was determined that patients of all ages were included in 
two of the three studies conducted in large patient groups and 
that sickle cell carriers were included in the third study. There 
are significant differences between the mortality rates report-
ed in these studies (17-19). Hence in this study, it was decided 
to create a homogenous group of adult patients to determine 
the mortality rates in this group and to share the experience 
with regards to SCD patients with COVID-19.
,Q� D� VWXG\� LQYROYLQJ������SDWLHQWV�ZLWK�&29,'���� DPRQJ�
normal population both hospitalizations and the need for 
intensive care unit were observed to be at a low level in the 
adult age group and the respective mortality rate was found to 
be below 1% (20). There are reports in which it is stated that 
use of hydroxyurea due to beta chain-related diseases, such as 
SCD and beta thalassemia may be protective against 
COVID-19. Nevertheless the results of this study did not 
support the said hypothesis, since the rates of hospitalization, 
need for intensive care unit and mortality were found to be as 
high as 71.5%, 19% and 14% respectively, in the patient 
group, who were determined to have been using hydroxyurea, 
ZKLFK�PDGH�XS�����RI�DOO�WKH�SDWLHQWV�LQFOXGHG�LQ�WKLV�VWXG\��
Analysis of the study findings indicated that most of the 
patients (57%) were male and interestingly that all 3 patients 
who died were also male and that 2 of these 3 patients have 
been receiving hydroxyurea treatment regularly. The SCD 
genotype of 2 of these 3 patients was unknown. Analysis of 
these 3 patients in terms of the severity of COVID-19 
revealed that they were all assessed as critical cases having 
required intensive care units and mechanical ventilation. 
Additionally, it was determined that all of these 3 patients, 
who lost their lives, had ACS, and that 2 of them also had 
painful VOC in addition to ACS. Furthermore, it was deter-
mined that erythrocyte exchange was performed in 1 of these 
patients, that erythrocyte transfusion was performed in anoth-
er 1 patient, whereas that none of the transfusion treatments 
could be administrated to the 3rd patient as he died very 
quickly within hours (Table I-II).

SCD, which is a chronic inflammatory disease, can cause 
acute and chronic complications and damages to all organ 
systems. Particularly the damages it inflicts upon the respira-
tory system are very effective on mortality (21). In our inves-
tigation, it was also observed that, despite the presence of 
painful VOC in the foreground, mortality was related to ACS 
and CRP was found to be significantly higher in patients who 
died (HR, 1.02; 95% CI, 1.01-1.03; p=0.049). Ferritin, 
D-dimer and LDH levels were found to be quite high in 
patients with mortality, albeit not statistically significantly 
due to the small number of the patients included in the study, 
which was also emerged as the main limitation of this study. 
Our experience with patients who had a fatal course has 
shown that, if imaging and clinical progression are consid-
ered, switching to transfusion treatments before the need for 
an intensive care unit and mechanical ventilation can save 
lives in patients with laboratory findings (elevated CRP, 
Ferritin, D-dimer and LDH). Erythrocyte exchange would 
also be beneficial in these patients, nevertheless simple trans-
fusions may also be administered instead if it is concluded 
that erythrocyte exchange would be a loss of time. Addition-
ally, it has been reported that use of tocilizumab yielded 
positive results in this patient group (22,23).

It is well understood that SCD, which has a variable disease 
course, does not progress in all patients in the same way. 
While some patients suffer severe frequent episodes, others 
have only a minor illness. One of the scenarios in the study 
that drew our attention was that no mortality was observed in 
the patient groups with a history of VOC (7 patients were 
found to have a history of VOC) or with a history of ACS (7 
patients were found to have a history of ACS). Because of 
this reason that SCD patients without a history of VOC and 
ACS has a much higher risk of mortality, if VOC, and partic-
ularly ACS, is caused by COVID-19. To date, although we 
don't know why COVID-19 is more deadly in persons with a 
milder history of sickle cell illness, we believe that due to the 
high mortality rate in patients with this background, greater 
attention should be paid.

Coagulopathy is one of the major causes of mortality in 
individuals with SCD who are infected with COVID-19. 
Effective anticoagulation is required in these patients unless 
there is any contraindicated situation due to the coagulopathy 
caused by both SCD and COVID-19. Of the 21 patients 
included in this study, the 3 patients that died were found to 
have D-dimer levels above 20.000 mg/mL despite having 
received full-dose anticoagulant therapy in the form of 
low-molecular-weight heparin. The reason for the said high 
D-dimer levels in this patient group may be attributed to 
coagulopathy caused by complex multifactorial causes that 
stemmed from COVID-19, SCD and ACS (24-27).

CONCLUSION
In conclusion, despite the small number of patients in our 
study, we found that in sickle cell patients with COVID-19, 
the requirement for hospitalization increased proportionally. 
We found that mortality increased significantly in individuals 
with a high CRP value. We found that LDH, Ferritin, and 
D-dimer values were high in patients who had a fatal course, 
despite the fact that we couldn't show this statistically. Final-
ly, we believe that the history of SCD disease influences 
mortality.
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treatment needs of the patients were reviewed. Subsequently, 
these patients were categorized into four groups based on the 
severity of COVID-19, which are; asymptomatic cases, who 
were without clinical signs and symptoms; mild to moderate 
cases, who had symptoms of acute upper respiratory tract 
infection such as fever, fatigue, myalgia, cough, sore throat, 
runny nose and sneezing, or digestive symptoms such as 
nausea, vomiting, abdominal pain and diarrhea or non-hy-
poxic pneumonia; severe cases, who had symptoms such as 
dyspnoea and hypoxia (O2 saturations < 92%); and critical 
cases, who had symptoms such as acute respiratory distress 
syndrome, respiratory failure, encephalopathy, shock, coagu-
lopathy and life-threatening multi-organ failure with lung, 
heart, kidney and/or brain involvement(s).
Accordingly, the main goal of this study has been set to evalu-
ate the complaints of the adult SCD patients with COVID-19 
at the time they were admitted to the hospital, as well as their 
laboratory and imaging findings, VOC and ACS histories, 
hydroxyurea usage rates, hospitalization rates, whether they 
required oxygen and transfusion and the extent of this 
requirements, if any, whether they required intensive care and 
mechanical ventilation and the extent of this requirements, if 
any, and their mortality rates. All cases that were determined 
to have met the inclusion criteria, were analyzed thereafter. 

RESULTS 
The median age of the patient group included in this study 
was determined as 34 years. 57.1% (n:12) of the patients were 
male. 9 of the patients were determined to have Hgb SS, 2 of 
them were determined to have Hgb S-Beta genotype, whereas 
the genotype of the remaining 10 patients was unknown. 
14.3% (n:3) of the patients died. It was determined that these 
3 patients died within the first 2 days (range: 1-2 days) from 
their admission to the hospital. On the other hand, it was 
determined that the surviving patients stayed in hospital for a 
mean duration of 2 days (range:1-15 days). Patients age, 
gender and genotype information were not found to have 
been associated with their survival (Table I).

Table I : Age, gender and genotype information of the patients.

Of the 21 patients included in the study group, 15 (72%) 
patients required hospitalization after having become infect-
ed with SARS-COV-2. In terms of severity of the COVID-19, 
1 patient was assessed as an asymptomatic case, 12 patients 
were assessed as mild to moderate cases, 4 patients were 
assessed as severe cases, and the remaining 4 patients were 
assessed as critical cases. Of the 15 patients, who required 
hospitalization due to COVID-19, 8 patients required oxygen 
support. Additionally, 4 of these 8 patients required mechani-
cal ventilation support and were transferred to intensive care 
unit (ICU). No correlation was found between patients' 
disease severity, the need for O2 support, ICU admission and 
mortality rates (Table II).

Table II: Disease severity, follow-up and treatment results of the patients. 
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hydroxyurea. It was also found that 33.3% (n:7) of the 
patients suffered painful VOC more than three times per year 
in the last 3 years, which required their hospitalization, and 
that 33.3% (n: 7) had a history of ACS in the last 3 years. 
Additionally, it was determined that painful VOC was detect-
ed in 33.3% (n:7) of the patients at the time of their admission 
to the hospital, whereas ACS was detected in 23.8% (n:5) of 
the patients. Furthermore, it was determined that erythrocyte 
transfusion was performed in 38.1% (n:8) of the patients and 
that erythrocyte exchange was performed in 14.3% (n:3) of 
the patients (Table II).
In terms of their laboratory findings it was found that the 
increase in CRP levels was associated with mortality (HR, 
1.02; 95% CI, 1.01-1.03; p=0.049) whereas no correlation 
was found between other laboratory findings and mortality. 
Analysis of the imaging findings of the patients indicated 
lung infiltration findings in the chest X-Rays of 4 patients and 
in computed tomography images of 12 patients (Table III).
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INTRODUCTION
A new type of Coronavirus, which caused respiratory tract 
infection and is currently named as severe acute respiratory 
syndrome coronavirus 2 (SARS-COV-2), was detected in 
December 2019, in the Wuhan City of the People's Republic 
of China (1). According to the data of the World Health Orga-
nization, more than 127 million people have become infected 
with the coronavirus disease of 2019 (COVID-19) and more 
than 2.7 million of them have died, within the period between 
the onset of the outbreak till the day this article was written 
(2). Approximately 81% of patients infected with COVID-19 
were shown to develop mild symptoms (either no pneumonia 
or mild pneumonia), 14% of them were shown to develop 
severe symptoms (shortness of breath, increased respiratory 
frequency 30/minute, O2 saturations less than 92%, and more 
than 50% lung involvement) and 5% of them were shown to 
develop critical symptoms (respiratory failure, septic shock 
and multi-organ failure) (3). Additionally, it has been shown 
in many studies that COVID-19 progresses more severe in 
individuals with pre-existing chronic conditions, such as 
heart disease, diabetes, chronic kidney disease and pulmo-
nary disease and that presence of such pre-existing chronic 
conditions increases the rates of hospitalization and mortality 
if these patients become infected with COVID-19 (4,5).
Sickle cell disease (SCD) is a hemoglobinopathy caused by a 
VLQJOH�DPLQR�DFLG�FKDQJH��ȕ��*OX�ĺ�9DO��LQ�WKH��WK�FRGRQ�RI�
beta-globin gene. This disease is the most common hemoglo-
binopathy affecting millions of people worldwide and has a 
particularly high prevalence in sub-Saharan Africa, the 
Middle East, India and in the Mediterranean basin, which 
also includes Turkey and mainly the Hatay Province in 
7XUNH\������$EQRUPDO�KHPRJORELQ�SURGXFHG�LQ�SHRSOH�ZLWK�
SCD polymerizes in the erythrocyte at low oxygen levels, 
causing ischemia and reperfusion damage in the microvascu-

lar system, resulting in vaso-occlusive crises and also in 
multiple organ damage later on. Additionally, inflammation, 
hypercoagulopathy and vasculopathy develop in patients 
with SCD, and the increased susceptibility to recurrent infec-
tions, especially pneumonia (7). Therefore, individuals with 
SCD have high mortality and morbidity and their average life 
expectancy is 43-54 years (8,9).
The viral infections that develop in patients with SCD have 
been shown to trigger vaso-occlusive crises (VOC), especial-
ly Acute Chest Syndrome (ACS), which is a condition associ-
ated with high mortality rates (10,11). COVID-19 causes 
multiple organ failure by causing cytokine storm, progressive 
intravascular activation and disseminated intravascular 
coagulation (DIC), especially in critically ill patients (12). In 
this respect, COVID-19 bears an important risk for patients 
with SCD, as do the other viral infections. However, there are 
only a few studies available in the literature on the effects of 
COVID-19 on patients with SCD and thus only limited infor-
mation. In view of the foregoing, it is aimed in this study to 
investigate the effects of COVID-19 on the prognosis of the 
SCD and on the mortality of sickle cell patients through 
scrutinizing the clinical and laboratory findings and the 
treatment needs of 21 adult sickle cell patients with 
COVID-19.

MATERIAL and METHODS
This study was carried out as a retrospective study using the 
data of 21 SCD patients, who were infected with 
SARS-COV-2 and applied to either Hatay Mustafa Kemal 
University Faculty of Medicine Hematology Clinic or Hatay 
Public Hospital, both of which are located in the Hatay 
Province of Turkey, between October 2020 and December 
2020. This research complies with all the relevant national 
regulations, institutional policies and is in accordance with 
tenets of the Helsinki Declaration, and has been approved by 
the Hatay Mustafa Kemal University Ethics Committee 
(approval number:14/01/2021-01-22). All the participants’ 
rights were protected and written informed consents were 
obtained before the procedures according to the Helsinki 
Declaration.
The COVID-19 diagnosis of these SCD patients were made 
based on the SARS-COV-2 positivity determined as a result 
of reverse transcription polymerase chain reaction (RT-PCR) 
test carried out using the nasopharyngeal swab sample. The 
SCD patients, who were suspected of having been infected 
with based on clilnical manifestation and imaging but tested 
negative for SARS-COV-2 based on the RT-PCR test , as well 
as the SCD carriers, were not included in the study. All of the 
21 patients included in this study were in the adult age group. 
Hemoglobin electrophoresis and genotype records of 10 of 
these 21 patients could not be accessed, yet they were includ-
ed in the study as their medical histories and clinical and 
laboratory findings clearly indicated SCD.
The complete blood counts and biochemical parameters of 
the patients (LDH (lactate dehydrogenase), CRP (C-Reactive 
Protein), Ferritin, and D-Dimer levels) as well as their imag-
ing results were examined, and the clinical severity and 

Table III : Laboratory findings and imaging results of the patients.

DISCUSSION
A review of the literature revealed that there are only few 
studies available on sickle cell patients with COVID-19 and 
WKDW�PRVW�RI�WKHVH�VWXGLHV�ZHUH�EDVHG�RQ�FDVH�VHULHV����������
It was determined that patients of all ages were included in 
two of the three studies conducted in large patient groups and 
that sickle cell carriers were included in the third study. There 
are significant differences between the mortality rates report-
ed in these studies (17-19). Hence in this study, it was decided 
to create a homogenous group of adult patients to determine 
the mortality rates in this group and to share the experience 
with regards to SCD patients with COVID-19.
,Q� D� VWXG\� LQYROYLQJ������SDWLHQWV�ZLWK�&29,'���� DPRQJ�
normal population both hospitalizations and the need for 
intensive care unit were observed to be at a low level in the 
adult age group and the respective mortality rate was found to 
be below 1% (20). There are reports in which it is stated that 
use of hydroxyurea due to beta chain-related diseases, such as 
SCD and beta thalassemia may be protective against 
COVID-19. Nevertheless the results of this study did not 
support the said hypothesis, since the rates of hospitalization, 
need for intensive care unit and mortality were found to be as 
high as 71.5%, 19% and 14% respectively, in the patient 
group, who were determined to have been using hydroxyurea, 
ZKLFK�PDGH�XS�����RI�DOO�WKH�SDWLHQWV�LQFOXGHG�LQ�WKLV�VWXG\��
Analysis of the study findings indicated that most of the 
patients (57%) were male and interestingly that all 3 patients 
who died were also male and that 2 of these 3 patients have 
been receiving hydroxyurea treatment regularly. The SCD 
genotype of 2 of these 3 patients was unknown. Analysis of 
these 3 patients in terms of the severity of COVID-19 
revealed that they were all assessed as critical cases having 
required intensive care units and mechanical ventilation. 
Additionally, it was determined that all of these 3 patients, 
who lost their lives, had ACS, and that 2 of them also had 
painful VOC in addition to ACS. Furthermore, it was deter-
mined that erythrocyte exchange was performed in 1 of these 
patients, that erythrocyte transfusion was performed in anoth-
er 1 patient, whereas that none of the transfusion treatments 
could be administrated to the 3rd patient as he died very 
quickly within hours (Table I-II).

SCD, which is a chronic inflammatory disease, can cause 
acute and chronic complications and damages to all organ 
systems. Particularly the damages it inflicts upon the respira-
tory system are very effective on mortality (21). In our inves-
tigation, it was also observed that, despite the presence of 
painful VOC in the foreground, mortality was related to ACS 
and CRP was found to be significantly higher in patients who 
died (HR, 1.02; 95% CI, 1.01-1.03; p=0.049). Ferritin, 
D-dimer and LDH levels were found to be quite high in 
patients with mortality, albeit not statistically significantly 
due to the small number of the patients included in the study, 
which was also emerged as the main limitation of this study. 
Our experience with patients who had a fatal course has 
shown that, if imaging and clinical progression are consid-
ered, switching to transfusion treatments before the need for 
an intensive care unit and mechanical ventilation can save 
lives in patients with laboratory findings (elevated CRP, 
Ferritin, D-dimer and LDH). Erythrocyte exchange would 
also be beneficial in these patients, nevertheless simple trans-
fusions may also be administered instead if it is concluded 
that erythrocyte exchange would be a loss of time. Addition-
ally, it has been reported that use of tocilizumab yielded 
positive results in this patient group (22,23).

It is well understood that SCD, which has a variable disease 
course, does not progress in all patients in the same way. 
While some patients suffer severe frequent episodes, others 
have only a minor illness. One of the scenarios in the study 
that drew our attention was that no mortality was observed in 
the patient groups with a history of VOC (7 patients were 
found to have a history of VOC) or with a history of ACS (7 
patients were found to have a history of ACS). Because of 
this reason that SCD patients without a history of VOC and 
ACS has a much higher risk of mortality, if VOC, and partic-
ularly ACS, is caused by COVID-19. To date, although we 
don't know why COVID-19 is more deadly in persons with a 
milder history of sickle cell illness, we believe that due to the 
high mortality rate in patients with this background, greater 
attention should be paid.

Coagulopathy is one of the major causes of mortality in 
individuals with SCD who are infected with COVID-19. 
Effective anticoagulation is required in these patients unless 
there is any contraindicated situation due to the coagulopathy 
caused by both SCD and COVID-19. Of the 21 patients 
included in this study, the 3 patients that died were found to 
have D-dimer levels above 20.000 mg/mL despite having 
received full-dose anticoagulant therapy in the form of 
low-molecular-weight heparin. The reason for the said high 
D-dimer levels in this patient group may be attributed to 
coagulopathy caused by complex multifactorial causes that 
stemmed from COVID-19, SCD and ACS (24-27).

CONCLUSION
In conclusion, despite the small number of patients in our 
study, we found that in sickle cell patients with COVID-19, 
the requirement for hospitalization increased proportionally. 
We found that mortality increased significantly in individuals 
with a high CRP value. We found that LDH, Ferritin, and 
D-dimer values were high in patients who had a fatal course, 
despite the fact that we couldn't show this statistically. Final-
ly, we believe that the history of SCD disease influences 
mortality.

Ethics Committee Approval: 
This research complies with all the relevant national regula-
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treatment needs of the patients were reviewed. Subsequently, 
these patients were categorized into four groups based on the 
severity of COVID-19, which are; asymptomatic cases, who 
were without clinical signs and symptoms; mild to moderate 
cases, who had symptoms of acute upper respiratory tract 
infection such as fever, fatigue, myalgia, cough, sore throat, 
runny nose and sneezing, or digestive symptoms such as 
nausea, vomiting, abdominal pain and diarrhea or non-hy-
poxic pneumonia; severe cases, who had symptoms such as 
dyspnoea and hypoxia (O2 saturations < 92%); and critical 
cases, who had symptoms such as acute respiratory distress 
syndrome, respiratory failure, encephalopathy, shock, coagu-
lopathy and life-threatening multi-organ failure with lung, 
heart, kidney and/or brain involvement(s).
Accordingly, the main goal of this study has been set to evalu-
ate the complaints of the adult SCD patients with COVID-19 
at the time they were admitted to the hospital, as well as their 
laboratory and imaging findings, VOC and ACS histories, 
hydroxyurea usage rates, hospitalization rates, whether they 
required oxygen and transfusion and the extent of this 
requirements, if any, whether they required intensive care and 
mechanical ventilation and the extent of this requirements, if 
any, and their mortality rates. All cases that were determined 
to have met the inclusion criteria, were analyzed thereafter. 

RESULTS 
The median age of the patient group included in this study 
was determined as 34 years. 57.1% (n:12) of the patients were 
male. 9 of the patients were determined to have Hgb SS, 2 of 
them were determined to have Hgb S-Beta genotype, whereas 
the genotype of the remaining 10 patients was unknown. 
14.3% (n:3) of the patients died. It was determined that these 
3 patients died within the first 2 days (range: 1-2 days) from 
their admission to the hospital. On the other hand, it was 
determined that the surviving patients stayed in hospital for a 
mean duration of 2 days (range:1-15 days). Patients age, 
gender and genotype information were not found to have 
been associated with their survival (Table I).

Table I : Age, gender and genotype information of the patients.

Of the 21 patients included in the study group, 15 (72%) 
patients required hospitalization after having become infect-
ed with SARS-COV-2. In terms of severity of the COVID-19, 
1 patient was assessed as an asymptomatic case, 12 patients 
were assessed as mild to moderate cases, 4 patients were 
assessed as severe cases, and the remaining 4 patients were 
assessed as critical cases. Of the 15 patients, who required 
hospitalization due to COVID-19, 8 patients required oxygen 
support. Additionally, 4 of these 8 patients required mechani-
cal ventilation support and were transferred to intensive care 
unit (ICU). No correlation was found between patients' 
disease severity, the need for O2 support, ICU admission and 
mortality rates (Table II).

Table II: Disease severity, follow-up and treatment results of the patients. 

,W�ZDV�IRXQG�WKDW��������Q�����RI�WKH�SDWLHQWV�UHJXODUO\�XVHG�
hydroxyurea. It was also found that 33.3% (n:7) of the 
patients suffered painful VOC more than three times per year 
in the last 3 years, which required their hospitalization, and 
that 33.3% (n: 7) had a history of ACS in the last 3 years. 
Additionally, it was determined that painful VOC was detect-
ed in 33.3% (n:7) of the patients at the time of their admission 
to the hospital, whereas ACS was detected in 23.8% (n:5) of 
the patients. Furthermore, it was determined that erythrocyte 
transfusion was performed in 38.1% (n:8) of the patients and 
that erythrocyte exchange was performed in 14.3% (n:3) of 
the patients (Table II).
In terms of their laboratory findings it was found that the 
increase in CRP levels was associated with mortality (HR, 
1.02; 95% CI, 1.01-1.03; p=0.049) whereas no correlation 
was found between other laboratory findings and mortality. 
Analysis of the imaging findings of the patients indicated 
lung infiltration findings in the chest X-Rays of 4 patients and 
in computed tomography images of 12 patients (Table III).



ABSTRACT
Objective: 
The COVID-19 caused by the severe acute respiratory syndrome coronavirus 2 (SARS-COV-2) 
can be mortal particularly due to respiratory system involvement and coagulopathy. On the other 
hand, respiratory system involvement and coagulopathy are among the major causes of mortality 
in sickle cell patients as well. There are conflicting results in the literature on the mortality rates 
caused by COVID-19 in sickle cell patients. For this reason, we aimed to show the course of 
COVID-19 in sickle cell patients.

Material and Method: 
Our study was created from the data of 21 sickle cell patients in the adult age group who were 
infected with SARS-COV-2. The laboratory and imaging results of these patients were reviewed.

Result: 
The median age of the patients in the study was 34 years and 57% of the patients were male. 72% 
(n:15) of the patients needed to be admitted to the hospital and three of them died. The CRP level 
in individuals who died was found to be statistically significantly higher (HR, 1.02; 95% CI, 
1.01-1.03; p=0.049).

Conclusion: 
In this patient group, the requirement for hospitalization has increased significantly and mortality 
rates have increased in comparison to the general population. Patients with a high CRP value 
should be monitored closely since they can have a fatal outcome.

Key Words : 
Sickle Cell Disease, COVID-19, Fatal Outcome
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Gereç ve Yöntem: 
dDOÕúPDPÕ]� 6$56�&29��� LOH� HQIHNWH� RODQ� HULúNLQ� \Dú�
JUXEXQGDNL����RUDN�K�FUH�KDVWDVÕQÕQ�YHULOHULQGHQ�ROXúWXUXO-
PXúWXU��%X�KDVWDODUÕQ� ODERUDWXYDU�YH�J|U�QW�OHPH�VRQXoODUÕ�
LQFHOHQPLúWLU��

Bulgular: 
dDOÕúPD\D� DOÕQDQ� KDVWDODUÕQ� ���¶VL� HUNHN� FLQVL\HW� ROXS�
PHG\DQ� \Dú� ��� VDSWDQPÕúWÕU�� +DVWDODUÕQ� ���¶VLQLQ� �Q�����
KDVWDQH�\DWÕú�LKWL\DFÕ�JHUHNPLú�ROXS���KDVWD�KD\DWÕQÕ�ND\EHW-
PLúWLU��+D\DWÕQÕ�ND\EHGHQOHUGH�&53�GH÷HUL�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELU�úHNLOGH�\�NVHN�VDSWDQPÕúWÕU��+5������������*$��
1.01-1.03; p=0.049).

Sonuç: 
1RUPDO� SRS�ODV\RQD� J|UH� PRUWDOLWH� RUDQODUÕQÕQ� DUWWÕ÷Õ� EX�
KDVWD� JUXEXQGD� KDVWDQH� \DWÕú� LKWL\DFÕGD� EHOLUJLQ� úHNLOGH�
DUWPÕúWÕU�� g]HOOLNOH� &53� GH÷HUL� \�NVHN� VH\UHGHQ� KDVWDODUÕQ�
PRUWDO�VH\UHGHELOPHVL�QHGHQL\OH�GLNNDWOL�ROXQPDOÕGÕU�

Anahtar Kelimeler: 
2UDN�+�FUH�+DVWDOÕ÷Õ��&29,'�����gO�PF�O�6RQXo

INTRODUCTION
A new type of Coronavirus, which caused respiratory tract 
infection and is currently named as severe acute respiratory 
syndrome coronavirus 2 (SARS-COV-2), was detected in 
December 2019, in the Wuhan City of the People's Republic 
of China (1). According to the data of the World Health Orga-
nization, more than 127 million people have become infected 
with the coronavirus disease of 2019 (COVID-19) and more 
than 2.7 million of them have died, within the period between 
the onset of the outbreak till the day this article was written 
(2). Approximately 81% of patients infected with COVID-19 
were shown to develop mild symptoms (either no pneumonia 
or mild pneumonia), 14% of them were shown to develop 
severe symptoms (shortness of breath, increased respiratory 
frequency 30/minute, O2 saturations less than 92%, and more 
than 50% lung involvement) and 5% of them were shown to 
develop critical symptoms (respiratory failure, septic shock 
and multi-organ failure) (3). Additionally, it has been shown 
in many studies that COVID-19 progresses more severe in 
individuals with pre-existing chronic conditions, such as 
heart disease, diabetes, chronic kidney disease and pulmo-
nary disease and that presence of such pre-existing chronic 
conditions increases the rates of hospitalization and mortality 
if these patients become infected with COVID-19 (4,5).
Sickle cell disease (SCD) is a hemoglobinopathy caused by a 
VLQJOH�DPLQR�DFLG�FKDQJH��ȕ��*OX�ĺ�9DO��LQ�WKH��WK�FRGRQ�RI�
beta-globin gene. This disease is the most common hemoglo-
binopathy affecting millions of people worldwide and has a 
particularly high prevalence in sub-Saharan Africa, the 
Middle East, India and in the Mediterranean basin, which 
also includes Turkey and mainly the Hatay Province in 
7XUNH\������$EQRUPDO�KHPRJORELQ�SURGXFHG�LQ�SHRSOH�ZLWK�
SCD polymerizes in the erythrocyte at low oxygen levels, 
causing ischemia and reperfusion damage in the microvascu-

lar system, resulting in vaso-occlusive crises and also in 
multiple organ damage later on. Additionally, inflammation, 
hypercoagulopathy and vasculopathy develop in patients 
with SCD, and the increased susceptibility to recurrent infec-
tions, especially pneumonia (7). Therefore, individuals with 
SCD have high mortality and morbidity and their average life 
expectancy is 43-54 years (8,9).
The viral infections that develop in patients with SCD have 
been shown to trigger vaso-occlusive crises (VOC), especial-
ly Acute Chest Syndrome (ACS), which is a condition associ-
ated with high mortality rates (10,11). COVID-19 causes 
multiple organ failure by causing cytokine storm, progressive 
intravascular activation and disseminated intravascular 
coagulation (DIC), especially in critically ill patients (12). In 
this respect, COVID-19 bears an important risk for patients 
with SCD, as do the other viral infections. However, there are 
only a few studies available in the literature on the effects of 
COVID-19 on patients with SCD and thus only limited infor-
mation. In view of the foregoing, it is aimed in this study to 
investigate the effects of COVID-19 on the prognosis of the 
SCD and on the mortality of sickle cell patients through 
scrutinizing the clinical and laboratory findings and the 
treatment needs of 21 adult sickle cell patients with 
COVID-19.

MATERIAL and METHODS
This study was carried out as a retrospective study using the 
data of 21 SCD patients, who were infected with 
SARS-COV-2 and applied to either Hatay Mustafa Kemal 
University Faculty of Medicine Hematology Clinic or Hatay 
Public Hospital, both of which are located in the Hatay 
Province of Turkey, between October 2020 and December 
2020. This research complies with all the relevant national 
regulations, institutional policies and is in accordance with 
tenets of the Helsinki Declaration, and has been approved by 
the Hatay Mustafa Kemal University Ethics Committee 
(approval number:14/01/2021-01-22). All the participants’ 
rights were protected and written informed consents were 
obtained before the procedures according to the Helsinki 
Declaration.
The COVID-19 diagnosis of these SCD patients were made 
based on the SARS-COV-2 positivity determined as a result 
of reverse transcription polymerase chain reaction (RT-PCR) 
test carried out using the nasopharyngeal swab sample. The 
SCD patients, who were suspected of having been infected 
with based on clilnical manifestation and imaging but tested 
negative for SARS-COV-2 based on the RT-PCR test , as well 
as the SCD carriers, were not included in the study. All of the 
21 patients included in this study were in the adult age group. 
Hemoglobin electrophoresis and genotype records of 10 of 
these 21 patients could not be accessed, yet they were includ-
ed in the study as their medical histories and clinical and 
laboratory findings clearly indicated SCD.
The complete blood counts and biochemical parameters of 
the patients (LDH (lactate dehydrogenase), CRP (C-Reactive 
Protein), Ferritin, and D-Dimer levels) as well as their imag-
ing results were examined, and the clinical severity and 

Table III : Laboratory findings and imaging results of the patients.

DISCUSSION
A review of the literature revealed that there are only few 
studies available on sickle cell patients with COVID-19 and 
WKDW�PRVW�RI�WKHVH�VWXGLHV�ZHUH�EDVHG�RQ�FDVH�VHULHV����������
It was determined that patients of all ages were included in 
two of the three studies conducted in large patient groups and 
that sickle cell carriers were included in the third study. There 
are significant differences between the mortality rates report-
ed in these studies (17-19). Hence in this study, it was decided 
to create a homogenous group of adult patients to determine 
the mortality rates in this group and to share the experience 
with regards to SCD patients with COVID-19.
,Q� D� VWXG\� LQYROYLQJ������SDWLHQWV�ZLWK�&29,'���� DPRQJ�
normal population both hospitalizations and the need for 
intensive care unit were observed to be at a low level in the 
adult age group and the respective mortality rate was found to 
be below 1% (20). There are reports in which it is stated that 
use of hydroxyurea due to beta chain-related diseases, such as 
SCD and beta thalassemia may be protective against 
COVID-19. Nevertheless the results of this study did not 
support the said hypothesis, since the rates of hospitalization, 
need for intensive care unit and mortality were found to be as 
high as 71.5%, 19% and 14% respectively, in the patient 
group, who were determined to have been using hydroxyurea, 
ZKLFK�PDGH�XS�����RI�DOO�WKH�SDWLHQWV�LQFOXGHG�LQ�WKLV�VWXG\��
Analysis of the study findings indicated that most of the 
patients (57%) were male and interestingly that all 3 patients 
who died were also male and that 2 of these 3 patients have 
been receiving hydroxyurea treatment regularly. The SCD 
genotype of 2 of these 3 patients was unknown. Analysis of 
these 3 patients in terms of the severity of COVID-19 
revealed that they were all assessed as critical cases having 
required intensive care units and mechanical ventilation. 
Additionally, it was determined that all of these 3 patients, 
who lost their lives, had ACS, and that 2 of them also had 
painful VOC in addition to ACS. Furthermore, it was deter-
mined that erythrocyte exchange was performed in 1 of these 
patients, that erythrocyte transfusion was performed in anoth-
er 1 patient, whereas that none of the transfusion treatments 
could be administrated to the 3rd patient as he died very 
quickly within hours (Table I-II).

SCD, which is a chronic inflammatory disease, can cause 
acute and chronic complications and damages to all organ 
systems. Particularly the damages it inflicts upon the respira-
tory system are very effective on mortality (21). In our inves-
tigation, it was also observed that, despite the presence of 
painful VOC in the foreground, mortality was related to ACS 
and CRP was found to be significantly higher in patients who 
died (HR, 1.02; 95% CI, 1.01-1.03; p=0.049). Ferritin, 
D-dimer and LDH levels were found to be quite high in 
patients with mortality, albeit not statistically significantly 
due to the small number of the patients included in the study, 
which was also emerged as the main limitation of this study. 
Our experience with patients who had a fatal course has 
shown that, if imaging and clinical progression are consid-
ered, switching to transfusion treatments before the need for 
an intensive care unit and mechanical ventilation can save 
lives in patients with laboratory findings (elevated CRP, 
Ferritin, D-dimer and LDH). Erythrocyte exchange would 
also be beneficial in these patients, nevertheless simple trans-
fusions may also be administered instead if it is concluded 
that erythrocyte exchange would be a loss of time. Addition-
ally, it has been reported that use of tocilizumab yielded 
positive results in this patient group (22,23).

It is well understood that SCD, which has a variable disease 
course, does not progress in all patients in the same way. 
While some patients suffer severe frequent episodes, others 
have only a minor illness. One of the scenarios in the study 
that drew our attention was that no mortality was observed in 
the patient groups with a history of VOC (7 patients were 
found to have a history of VOC) or with a history of ACS (7 
patients were found to have a history of ACS). Because of 
this reason that SCD patients without a history of VOC and 
ACS has a much higher risk of mortality, if VOC, and partic-
ularly ACS, is caused by COVID-19. To date, although we 
don't know why COVID-19 is more deadly in persons with a 
milder history of sickle cell illness, we believe that due to the 
high mortality rate in patients with this background, greater 
attention should be paid.

Coagulopathy is one of the major causes of mortality in 
individuals with SCD who are infected with COVID-19. 
Effective anticoagulation is required in these patients unless 
there is any contraindicated situation due to the coagulopathy 
caused by both SCD and COVID-19. Of the 21 patients 
included in this study, the 3 patients that died were found to 
have D-dimer levels above 20.000 mg/mL despite having 
received full-dose anticoagulant therapy in the form of 
low-molecular-weight heparin. The reason for the said high 
D-dimer levels in this patient group may be attributed to 
coagulopathy caused by complex multifactorial causes that 
stemmed from COVID-19, SCD and ACS (24-27).

CONCLUSION
In conclusion, despite the small number of patients in our 
study, we found that in sickle cell patients with COVID-19, 
the requirement for hospitalization increased proportionally. 
We found that mortality increased significantly in individuals 
with a high CRP value. We found that LDH, Ferritin, and 
D-dimer values were high in patients who had a fatal course, 
despite the fact that we couldn't show this statistically. Final-
ly, we believe that the history of SCD disease influences 
mortality.
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treatment needs of the patients were reviewed. Subsequently, 
these patients were categorized into four groups based on the 
severity of COVID-19, which are; asymptomatic cases, who 
were without clinical signs and symptoms; mild to moderate 
cases, who had symptoms of acute upper respiratory tract 
infection such as fever, fatigue, myalgia, cough, sore throat, 
runny nose and sneezing, or digestive symptoms such as 
nausea, vomiting, abdominal pain and diarrhea or non-hy-
poxic pneumonia; severe cases, who had symptoms such as 
dyspnoea and hypoxia (O2 saturations < 92%); and critical 
cases, who had symptoms such as acute respiratory distress 
syndrome, respiratory failure, encephalopathy, shock, coagu-
lopathy and life-threatening multi-organ failure with lung, 
heart, kidney and/or brain involvement(s).
Accordingly, the main goal of this study has been set to evalu-
ate the complaints of the adult SCD patients with COVID-19 
at the time they were admitted to the hospital, as well as their 
laboratory and imaging findings, VOC and ACS histories, 
hydroxyurea usage rates, hospitalization rates, whether they 
required oxygen and transfusion and the extent of this 
requirements, if any, whether they required intensive care and 
mechanical ventilation and the extent of this requirements, if 
any, and their mortality rates. All cases that were determined 
to have met the inclusion criteria, were analyzed thereafter. 

RESULTS 
The median age of the patient group included in this study 
was determined as 34 years. 57.1% (n:12) of the patients were 
male. 9 of the patients were determined to have Hgb SS, 2 of 
them were determined to have Hgb S-Beta genotype, whereas 
the genotype of the remaining 10 patients was unknown. 
14.3% (n:3) of the patients died. It was determined that these 
3 patients died within the first 2 days (range: 1-2 days) from 
their admission to the hospital. On the other hand, it was 
determined that the surviving patients stayed in hospital for a 
mean duration of 2 days (range:1-15 days). Patients age, 
gender and genotype information were not found to have 
been associated with their survival (Table I).

Table I : Age, gender and genotype information of the patients.

Of the 21 patients included in the study group, 15 (72%) 
patients required hospitalization after having become infect-
ed with SARS-COV-2. In terms of severity of the COVID-19, 
1 patient was assessed as an asymptomatic case, 12 patients 
were assessed as mild to moderate cases, 4 patients were 
assessed as severe cases, and the remaining 4 patients were 
assessed as critical cases. Of the 15 patients, who required 
hospitalization due to COVID-19, 8 patients required oxygen 
support. Additionally, 4 of these 8 patients required mechani-
cal ventilation support and were transferred to intensive care 
unit (ICU). No correlation was found between patients' 
disease severity, the need for O2 support, ICU admission and 
mortality rates (Table II).

Table II: Disease severity, follow-up and treatment results of the patients. 

,W�ZDV�IRXQG�WKDW��������Q�����RI�WKH�SDWLHQWV�UHJXODUO\�XVHG�
hydroxyurea. It was also found that 33.3% (n:7) of the 
patients suffered painful VOC more than three times per year 
in the last 3 years, which required their hospitalization, and 
that 33.3% (n: 7) had a history of ACS in the last 3 years. 
Additionally, it was determined that painful VOC was detect-
ed in 33.3% (n:7) of the patients at the time of their admission 
to the hospital, whereas ACS was detected in 23.8% (n:5) of 
the patients. Furthermore, it was determined that erythrocyte 
transfusion was performed in 38.1% (n:8) of the patients and 
that erythrocyte exchange was performed in 14.3% (n:3) of 
the patients (Table II).
In terms of their laboratory findings it was found that the 
increase in CRP levels was associated with mortality (HR, 
1.02; 95% CI, 1.01-1.03; p=0.049) whereas no correlation 
was found between other laboratory findings and mortality. 
Analysis of the imaging findings of the patients indicated 
lung infiltration findings in the chest X-Rays of 4 patients and 
in computed tomography images of 12 patients (Table III).
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ABSTRACT
Objective: 
This study aims to determine the effect of common symptoms on Quality of Life (QoL) in 
patients with Behcet Disease (BD) and complementary and integrative health approaches used 
by patients to cope with these symptoms.

Methods: 
The population of this descriptive study consisted of all patients with BD (n = 330) who are regis-
tered with the Behçet’s Disease and Familial Mediterranean Fever Patients Association. The data 
were collected by the researcher and the president of the association, via an online form between 
31.08.2020-06.12.2020. The sample consisted of all patients with BD  who met the inclusion 
criteria (n=247). The data were collected using the Patient Information Form, and Behçet's 
Disease Quality of Life Scale (BDQoL). 

Results: 
Joint involvement, rectal bleeding, eye involvement, number of attacks, and disease activity are 
determinants of 42.5% in affecting QoL (R2 = 0.425, p <0.001). 37.5% of patients with BD have 
been using CIHA for the last 1 year. They use black mulberry molasses (32%), coriander (9.3%), 
and thyme juice mouthwash (4%) for oral aphthous, wet cupping (24%), and St. John’s wort oil 
(19%) for genital wounds among CIHA methods. 

Conclusion:
The decisive factor in the use of CIHA in patients with BD was to have genital wounds or loss of 
sensation in the arm.  Therefore, the results of this study are important in terms of leading to 
further experimental studies to determine the CIHA to be used for symptoms in patients with BD.

Key Words: 
Behçet’s Disease, Symptom, Complementary and integrative health approaches, Qality of life
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INTRODUCTION
Behçet’s disease (BD), which was first identified by Prof. Dr. 
Hulusi Behçet in 1937 and entered the world literature, is a 
chronic, inflammatory, multisystem health problem charac-
WHUL]HG�E\�H[DFHUEDWLRQV�DQG�UHPLVVLRQV��YHQRXV�DQG�DUWHULDO�
involvement, and classified under primary vasculitis (1-4). 
According to the diagnostic criteria of the International Study 
Group of Behçet’s Disease, the diagnosis of BD is made with 
the concomitant of at least two of the findings of recurrent 
oral aphthous, genital ulceration, eye lesions, skin lesions and 
positive resulted pathergy test in addition to recurrent oral 
aphthous that cannot be explained by any other clinical 
reason (5). BD, which can be seen all over the world and in 
almost every race, is quite common in the northern hemi-
sphere and in countries that are strikingly on the historical 
'Silk Road' such as Turkey, Iran and the Far East (Japan, 
&KLQD��.RUHD���%'�LV�PRVW�IUHTXHQWO\�VHHQ�LQ�7XUNH\�LQ�WKH�
world.  The prevalence ranges between 370-420 per hundred 
thousand in Turkey (6,7). The studies show that its preva-
lence is 13.5/100.000 in Japan, 1/100.000 in England, 
1.67/10.000 in Iran, 1.7/10.000 in Iraq, 2/10.000 in Saudi 
Arabia, and 1.4/10.000 in China (8,9).  
BD, due to the fact that it occurs at the age of 20-40 when life 
is most active, has multisystem organ involvement, and has 

high morbidity and mortality, besides deterioration in quality 
of life, it also brings workforce losses (8,10-15).  Among the 
most important factors affecting the QoL in BD are joint 
involvement that causes tiredness, disability and pain, painful 
genital ulcers that affect body image and sexual life, recurrent 
oral aphthous, skin lesions, eye involvement, anxiety and 
depression due to immunosuppressive therapy and the 
disease (8,10-16). Health-related QoL evaluation helps 
doctors and nurses in applying clinical practices effectively, 
making appropriate treatment decisions for the patient, deter-
mining the patient's social, emotional and physical needs, and 
improving the quality of care by considering the patient holis-
tically (8,17-19). Therefore, it is important to maintain a 
multidisciplinary approach in BD which is a multi-systemic 
disease. Since the BD is a disease of unknown etiology, there 
is no specific treatment. The treatment generally involves 
immunosuppressives, anti-inflammatory drugs, and steroid 
agents, but the treatment effect is not very satisfactory. For 
this reason, especially moderate and severe patients with BD 
may seek Complementary and Integrative Health Approaches 
(CIHA) to treat the undesirable side effects of medicinal 
drugs, strengthen the immune system, reduce the likelihood 
of recurrence of symptoms, symptom management, maintain 
well-being, and also treat the root causes of the disease 
(20-22).   
The literature shows that there are many studies evaluating 
QoL in BD (1,8,10-13,15,16) however, there are no studies 
on the use of CIHA in these patients. Only one meta-analysis 
study was found on herbal therapy in Behçet's disease (21). 
Therefore, this study aims to determine the effect of common 
symptoms on QoL in BD and the CIHA used by BD to cope 
with these symptoms.

METHODS  
Participants 
Design, Setting, and Sample 
The population of this descriptive study consisted of all 
Behçet patients (n = 330) who are registered with the 
Behçet’s Disease and Familial Mediterranean Fever Patients 
Association. The sample consisted of all patients with BD (n 
= 247) over the age of 18, who agreed to participate in the 
study, no communication problem, and who met the diagnos-
tic criteria proposed at the International Study Group of 
Behçet’s Disease(International Study Group for Behçet's 
Disease, Criteria for diagnosis of Behçet's disease) and 
diagnosed with Behçet's disease by a specialist doctor. The 
data were collected by the researcher and the president of the 
association, via an online form between 
31.08.2020-06.12.2020, as it coincided with the peak of the 
covid 19 outbreak. Each patient was informed about the study 
and consent was taken from the patients. Patients' personal 
ULJKWV� DQG� SULYDWH� LQIRUPDWLRQ� DUH� SURWHFWHG�� 9ROXQWHHULVP�
was taken as the basis for patients’ participation in the study. 
The rate of participation in the study was 86.66%. We ran the 
study according to the Helsinki Declaration (World Medical 
Association Declaration of Helsinki Ethical Principles For 
Medical Research Involving Human Subjects).

Table II: Distribution of Quality of Life Scores According to 
                Disease-Related Characteristics (n = 247).

The results of multiple regression analysis used to examine 
the variables affecting the QoL shows that joint involvement, 
rectal bleeding, eye involvement, number of attacks, and 
disease activity affect the QoL at a deterministic rate of 
42.5% (R2 = 0.425, p <0.001) (Table III).

Table III: Examination of Quality of Life via Regression Analysis 
                  According to Disease Characteristics.

 

37.5% of the patients have been using CIHA for the last 1 
\HDU��7DEOH�,9�VKRZV�&,+$�XVDJH�DQG�&,+$�PHWKRGV�DFFRUG-
ing to common clinical symptoms of BD. The study shows 
that BP with the symptoms of genital wounds (p = 0.01), 
rectal bleeding (p = 0.04), and loss of feeling in arm (p = 
�������VWDWLVWLFDOO\�XVHG�PRUH�&,+$��7DEOH�,9���

 

Table IV: CIHA’s Used by Patients with BD According to 
                 Clinical Symptoms.

The results of multiple regression analysis examined the 
clinical symptoms affecting the use of CIHA according to 
clinical symptoms show that the loss of sensation in the arm 
and the genital wound have a determinative affect on the use 
RI�&,+$�DW�D�UDWH�RI��������5�� ��������S� ���������7DEOH�9���
The study shows that BP use CIHA such as black mulberry 
molasses (32.0%), carbonated water (14.6%), alum (9.3%), 
coriander (9.3%), pollen-propolis mixture (5.3%) and thyme 
juice mouthwash for oral aphthous (4%), wet cupping 
(24.0%), St. John’s wort oil (19.0%), olive oil (19.0%), 
baticonol and water (14.3%) and leech therapy (4.7%) for 
genital wounds, mulberry molasses (39.0%), wet cupping 
(23.0%), St. John’s wort oil (28.0%) and leech (10.0%) for 
erythema nodosum, honey (48.0%), propolis (18.0%), wet 

cupping (13.0%), acupuncture (7.0%), Reiki (5.0%) and 
bioenergy (4.0%) for fatigue, lemon (32.0%), thyme (21.0%) 
and mint (14.0%) for nausea and vomiting, wet cupping 
(15.5%), hot spring (9.0%), mulberry molasses (8.0%), 
lemon-garlic cure (8.0%), cabbage and sycamore leaf 
mixture (7.0%), St. John’s wort (7.0%), okra seeds (5.0%) 
and dandelion (4.0%) for joint involvement, wet cupping 
(17.0%), peppermint oil (15.0%), olive oil-laurel mixture 
(15.0%) and rosemary (15.0%) for headache, quince seed 
(15.0%), rosehip (24.0%), black pepper (22.0%) and black-
berry leaves (15.0%) for diarrhea, honey (25.0%), cinnamon 
(14.0%), banana (25.0%) and kefir (22.0%) for rectal bleed-
ing, wet cupping (20.0%), hot spring (20.0%), black seed oil 
(30.0%) and leech therapy (11.0%) for loss of sensation and 
weakness in the arm, exercise (26.0%), hot spring (21.0%), 
wet cupping (17.0%) and acupuncture (7.5%) for loss of 
sensation and weakness in the leg, wet cupping (37.0%), 
acupuncture (18.0%) and bioenergy (13.0%) methods for eye 
LQYROYHPHQW��7DEOH�,9���

Table V: Investigation of Use of CIHA According to Clinical 
                Symptoms with Regression Analysis.

DISCUSSION
Evaluation of the QoL of patients with BD with disease-spe-
cific scales such as BD-QoL is valuable since it enables the 
comparison of the QoL in patients living in different cultures, 
determination of common factors affecting the QoL in these 
patients, and ultimately the possibility of creating a common 
strategy to reduce negative factors. This study is the first to 
examine the CIHA used by patients with BD to cope with 
symptoms and their relationship with QoL. Therefore, it will 
be instrumental in filling the gaps in this area and will shed 
light on new studies to be conducted on patients with BD.
BD, which is a chronic disease, adversely affects the physical 
and mental health, and the QoL of the patient due to both 
multisystem organ involvement, and high morbidity and 
mortality, and physical disabilities (8,10,11). Especially, 
clinical findings seen in patients with BD chronic and 
multi-systemic involvement affect QoL negatively. Recurrent 
and painful oral aphthous cause eating problems, and painful 
genital ulcers cause negative perception of body image 
difficulties/unhappiness/dissatisfaction in sexual intercourse, 
and negative perception of body image (8,10,11). Eye 
involvement and loss of vision cause significant morbidity 
and loss of workforce, and joint involvement causes pain, 
limitation of movement and loss of workforce, which 
negatively affects QoL. 
When QoL was evaluated according to clinical symptoms in  DOI:  10.53394/akd.993166
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Data collection
The data were collected using the Patient Information Form 
consisting of 20 questions including sociodemographic data 
(age, gender, economic status, marital status), disease-related 
characteristics(Presence of another chronic disease, regular 
drug use, duration of disease, disease attack, disease active)  
and the use of CIHA, CIHA methods they used to cope with 
the symptoms, and Behçet's Disease Quality of Life Scale 
(BDQoL). Gillworth et al. developed the BDQoL in 2004 in 
order to measure the QoL of the last month in patients with 
BD (23). BDQoL consists of 30 expressions with “yes” and 
“no” answer options. BDQoL has a negative evaluation, in 
other words, if the patient thinks that the statement on the 
scale is appropriate for their condition and marks the ‘yes’ 
option for that statement, it means that Behçet's disease 
affects that aspect of their life negatively. Each ‘yes’ answer 
takes 1 point, and ‘no’ answers take no point in the evalua-
tion, and BDQoL total score ranges between 0-30. 0 
represents the best, 30 represents the worst QoL. As the score 
LQFUHDVHV�� 4R/� GHFUHDVHV�� (UGR÷DQ� DQG� 3ÕQDU� �������PDGH�
the Turkish validity and reliability of the scale and the Cron-
bach alpha internal consistency coefficient was found to be 
0.95 (17). In our study, the Cronbach alpha value of the 
BDQoL was found to be 0.93.

 Ethical Considerations
Before the study, a permission dated 05/06/2020 with the 
protocol number 805 was taken from the University Human 
Research Board of Ethics. Each patient was informed about 
the study and consent was taken from the patients. We ran the 
study according to the Helsinki Declaration (World Medical 
Association Declaration of Helsinki Ethical Principles For 
Medical Research Involving Human Subjects, Zonguldak 
Bulent Ecevit University). 

 Statistical Analysis
Data was evaluated using the SPSS 16.0 program and after 
the skewness and kurtosis values exhibited the conditions of 
normal distribution, data was evaluated using percentages, 
mean values, standard deviation, chi-square test, the t test, 
$129$�DQG�OLQHDU�UHJUHVVLRQ�DQDO\VLV�

RESULTS
Table I shows the QoL scores of patients with BD according 
to their sociodemographic characteristics. No statistically 
significant difference was found between the QoL scores of 
the patients with a mean age of 37.4 ± 5.62 according to 
sociodemographic characteristics (p> 0.05).

Table I: Distribution of Quality of Life Scores According to 
               Socio-Demographic Features (n = 247).

Table II shows the distribution of the QoL scores of the 
patients according to the characteristics related to the disease. 
Table II shows that the clinical symptoms such as genital 
wound (p = 0.003), erythema nodosum (p = 0.001), joint 
involvement (p < 0.0001), tiredness (p < 0.0001), nausea or 
vomiting (p = 0.03), diarrhea (p = 0.001), rectal bleeding (p < 
0.0001) , loss of sensation and weakness in arm (p < 0.0001) 
and leg (p < 0.0001), eye involvement (p < 0.0001), having an 
attack in the past year (p < 0.0001), number of attacks (p = 
0.001) and disease activity (p < 0.0001) have the most statis-
tically significant affect on QoL. The study found that the 
clinical symptoms such as presence of another chronic 
disease, duration of the disease, regular drug use, mouth sore, 
and headache do not make a statistically significant differ-
ence on QoL (p > 0.05).

this study, although oral aphthous and headache were 
common symptoms, it did not affect QoL. Other symptoms 
such as genital wound, erythema nodosum, joint involve-
ment, tiredness, nausea or vomiting, diarrhea, rectal bleeding, 
loss of sensation and weakness in legs and arms, and ocular 
involvement affected QoL at a statistically significant level. 
According to the studies conducted, the clinical findings that 
seem to be the most important factors that negatively affect 
the QoL, include tiredness (8,24,25), genital ulcers (8,11), 
joint involvement (1,8,11,25) and ocular involvement 
(8,11,13,25) similar to our study. Results of the regression 
analysis showed that especially joint involvement, rectal 
bleeding, ocular involvement, number of attacks, and disease 
activity were determinants by 42.5%. Bernabe et al. (2010) 
reported that the most powerful symptoms that negatively 
affect QoL are joint, stomach and intestinal involvement, 
similar to our study (1). 
Our study showed that having an attack in the past year, 
increased number of attacks, and having an active disease 
decreased QoL. Similar to our findings, different studies have 
shown that the QoL decreases when the disease is active 
(15,24,25).
Our study showed that 37.5% of patients with BD have been 
using CIHA for the last 1 year. Since this study is the first 
study on the use of CIHA in patients with BD, the findings 
will be discussed with the research results regarding the use 
of CIHA in similar symptoms arising from other etiologies.
Nowadays, the interest in using CIHA has increased due to 
patients' desire to take more control and responsibility in their 
own treatments, efforts to reach interventions to reduce 
symptoms, insufficient time of the healthcare team, high cost 
of current treatments, desire to feel better mentally, and 
inability to satisfy with modern medical methods (26,27).

Therefore, Behçet's patients may have preferred CIHA 
because they could not cope with recurrent symptoms that 
negatively affect QoL, were not satisfied with the treatment 
and were afraid of drug side effects. Our study found that 
those with genital ulcers, rectal bleeding, and those with loss 
of sensation in the arm used statistically significant more 
CIHA. Genital ulcers seen in BD are painful. In addition to 
pain, it causes difficulties in physical activity. One or more 
may exist. Genital ulcers are one of the symptoms that usual-
ly heal in 10-30 days and most affect QoL in BD. This is also 
true for patients with rectal bleeding. The reason that these 
patients have preferred CIHA may be the sociodemographic 
VWUXFWXUH�RI�RXU�FRXQWU\��SHUKDSV� WKH\�DYRLGHG�FRQVXOWLQJ�D�
physician because they were embarrassed about genital and 
rectal examinations (28). In addition, they may have tried to 
use these methods rather than going to the clinic because they 
have access to these methods more easily, and they think they 
are more natural. We found that patients frequently used wet 
cupping (24.0%), St. John’s wort oil (19.0%), olive oil 
(19.0%) and acupuncture (7.1%) to cope with this symptom. 
Erras et al (2013) reported that wet cupping application in 
patients with oral and genital aphthouses significantly 
reduced the number of attacks per month, the number of 
ulcers per attack, and the duration of attacks, and 91.7% of 

the patients in the intervention group had a complete response 
to oral aphtosis (29).
We found that St. John’s wort which is used in many areas 
such as smaller wounds, sunburns, blunt traumata, ulcers, 
varicose, hemorrhoids, myalgia, decubitus, keloid scars, and 
tooth extraction, is also used by patients with BD for genital 
ulcers. St. John’s wort, a medicinal plant widely used in skin 
diseases such as atopic dermatitis, psoriasis and herpes infec-
tion with its anti-inflammatory, antimicrobial, and anticancer 
properties, is clinically effective against herpes labialis and 
herpes genitalis (30). St. John’s wort produced significant 
reductions in genital ulcer symptom scores (such as pain and 
LWFKLQJ��EOLVWHU�QXPEHU�DQG�VL]H�RI�WKH�DIIHFWHG�DUHD��LQ�WZR�
LQGHSHQGHQW� GRXEOH�EOLQG�� UDQGRPL]HG�� SODFHER�FRQWUROOHG�
VWXGLHV�������7KHUHIRUH��UDQGRPL]HG�FRQWUROOHG�WULDOV��5&7V��
can be conducted to use St. John’s wort oil in BD. We also 
found that 7.1% of the patients used acupuncture for genital 
ulcers. 
We found that the weakness and loss of sensation in the arm 
in BD are determinative in the use of CIHA. Clinics observe 
neurological symptoms for five years after the diagnosis of 
BD. Different studies reported that the frequency of neuro-
logical involvement varies between 2.2-50% (31). The 
National Health Interview Survey (NHIS) (2007) reported 
that 44.1% of patients over the age of 18 with neurological 
disorders did not benefit from traditional drug treatments, and 
used at least 1 CIHA (32). The debilitating symptoms that 
cause loss of sensation in the arm can lead to significant 
impairments in the patient's working life and daily life activi-
ties (33). This may have led patients with BD to the use of 
CIHA. We found that the patients used cupping (20.0%), spa 
(20%), black cumin oil (30.0%) and Hirudotherapy-leech 
(11.0%) to cope with the symptom of loss of sensation and 
weakness in the arm. A systematic review published on the 
use of cupping therapy in many medical conditions reported 
that it is frequently used for facial paralysis, stroke rehabilita-
tion, and cervical spondylosis, and has beneficial effects for 
painful conditions and facial paralysis (34). Patients with BD 
may also have used it to deal with loss of sensation in the arm 
and leg.
Also, when we examine CIHA that patients with BD use for 
other common clinical symptoms, we see that black mulberry 
molasses (32.0%), carbonated water (14.6%), alum (9.3%), 
coriander (9.3%), pollen-propolis mixture (%5.3) and thyme 
juice mouthwash (4%) are frequently used for oral aphthous. 
QoL of patients with BD with oral aphthous is worse than 
those without oral aphthous, and oral aphthous cause pain and 
negatively affect the patient's social life and daily activities. 
Oral health-related quality of life is low in patients with BD. 
Therefore, patients may have applied to CIHA methods (12). 
Demir Dogan et al. (2017) reported that black mulberry 
molasses prevented the development of radiation-induced 
oral mucositis and reduced its severity (35). Coriander is an 
effective plant against oral pathogens, it has antioxidant, 
anti-inflammatory, analgesic and antimicrobial properties 
(36). Studies reported that coriander oil applied in patients 
with oral infections like periodontal abscess, periapical 
abscess, chronic periodontitis, periapical granuloma, dental 

caries has antibacterial activity against Streptococcus salivar-
ius, Streptococcus sanguis and Lactobacilli acidophilus (37). 
Studies reported that mouthwash formulations consisting of 
thyme, laurel, rosemary and sage oils are effective against 
microorganisms affecting the oral cavity (38). Therefore, 
patients with BD may have tried and benefited from these 
products. So, experimental studies are needed related to the 
use of these methods by patients with BD.
We found that patients with BD frequently used honey 
(40.0%), propolis (18.0%), wet cupping (13.0%), Reiki 
(5.0%), bioenergy (4.0%) in order to cope with tiredness, 
which is a common symptom seen in the majority of BD 
(90.3%). Propolis is a bee product commonly used for 
tiredness. It activates macrophages, contains flavonoids, 
amino acids, and many vitamins, has antibacterial, antiviral, 
and anti-inflammatory effects (39). Other than this, we found 
that patients with BD use energy therapies such as Reiki and 
bioenergy to cope with tiredness. The studies on the therapeu-
tic effect of Reiki reported that it has effects such as relieving 
pain (especially postoperative and cancer), reducing anxiety/-
depression, improving QoL, and reducing tiredness (40,41).  
It is noteworthy that Reiki, which is most commonly used to 
relieve tiredness in cancer patients (40,41),  is also used in 
BD. This situation can be taken into account in experimental 
studies where tiredness will be evaluated in BD.
We see that patients with BD suffering from joint involve-
ment, which is the most important symptom affecting QoL in 
BD, use methods such as wet cupping (15.5%), hot spring 
(9.0%), bioenergy (7.0%), lemon-garlic cure (8.0%), black 
cumin oil. In another disease group, osteoarthritis, pulsatile 
dry cupping has been reported to reduce joint pain and 
improve QoL (42). Also, a RCT in which the effect of the hot 
spring was examined in patients with knee osteoarthritis 
reported that the application of the hot spring reduced pain 
and was effective in improving physical function in patients 
with arthritis (43). Therefore, it is inevitable for BD to apply 
methods such as cupping and hot springs for joint involve-
ment, which is the symptom that most affects QoL by causing 
movement limitation and pain in BD.
We see that they use cupping (37.0%), acupuncture (18.0%) 
and Reiki (11.0%) for ocular involvement, which is another 
symptom that negatively affects the QoL in BD.
We see that acupuncture is also used by patients with BD for 
ocular involvement. Acupuncture is used for macular degen-
eration, glaucoma, watery eyes, dry eyes, cataracts and many 
eye ailments (44). A study evaluating the effect of acupunc-
ture on visual function in patients with nystagmus, reported 
improvement in visual functions and increase in QoL (45). 

Limitations of the study
Our findings are limited to the research sample and cannot be 
JHQHUDOL]HG� WR� DOO� %HKoHW
V� SDWLHQWV�� 7KHUHIRUH�� ZH� UHFRP-
mend that researches on the subject be conducted in larger 
sample groups.
And, since this study is the first study on the use of CIHA in 
patients with BD, another study limitation is that the discus-
sion part is conducted with different disease groups.

CONCLUSION
We determined that there are factors such as having an attack 
in the past year, the number of attacks, and the disease activi-
ty in addition to symptoms such as genital ulcers, erythema 
nodosum, joint involvement, fatigue, nausea or vomiting, 
diarrhea, rectal bleeding, loss of sensation and weakness in 
the arms and legs, eye involvement, that are affecting the QoL 
highly. In addition, we found that 37.5% of the patients have 
used the CIHA in the last 1 year to cope with the symptoms. 
Symptoms of the genital ulcer and loss of sensation in the arm 
were found to be determinant in the use of CIHA. Physicians 
and nurses working in rheumatology or related fields should 
routinely evaluate each symptom separately while taking the 
patient's medical history into consideration, and question the 
CIHA they use specific to each symptom. Thus, patients 
should be prevented from using CIHA hidden and uncon-
sciously, and their treatment being adversely affected.
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ABSTRACT
Objective: 
This study aims to determine the effect of common symptoms on Quality of Life (QoL) in 
patients with Behcet Disease (BD) and complementary and integrative health approaches used 
by patients to cope with these symptoms.

Methods: 
The population of this descriptive study consisted of all patients with BD (n = 330) who are regis-
tered with the Behçet’s Disease and Familial Mediterranean Fever Patients Association. The data 
were collected by the researcher and the president of the association, via an online form between 
31.08.2020-06.12.2020. The sample consisted of all patients with BD  who met the inclusion 
criteria (n=247). The data were collected using the Patient Information Form, and Behçet's 
Disease Quality of Life Scale (BDQoL). 

Results: 
Joint involvement, rectal bleeding, eye involvement, number of attacks, and disease activity are 
determinants of 42.5% in affecting QoL (R2 = 0.425, p <0.001). 37.5% of patients with BD have 
been using CIHA for the last 1 year. They use black mulberry molasses (32%), coriander (9.3%), 
and thyme juice mouthwash (4%) for oral aphthous, wet cupping (24%), and St. John’s wort oil 
(19%) for genital wounds among CIHA methods. 

Conclusion:
The decisive factor in the use of CIHA in patients with BD was to have genital wounds or loss of 
sensation in the arm.  Therefore, the results of this study are important in terms of leading to 
further experimental studies to determine the CIHA to be used for symptoms in patients with BD.

Key Words: 
Behçet’s Disease, Symptom, Complementary and integrative health approaches, Qality of life
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INTRODUCTION
Behçet’s disease (BD), which was first identified by Prof. Dr. 
Hulusi Behçet in 1937 and entered the world literature, is a 
chronic, inflammatory, multisystem health problem charac-
WHUL]HG�E\�H[DFHUEDWLRQV�DQG�UHPLVVLRQV��YHQRXV�DQG�DUWHULDO�
involvement, and classified under primary vasculitis (1-4). 
According to the diagnostic criteria of the International Study 
Group of Behçet’s Disease, the diagnosis of BD is made with 
the concomitant of at least two of the findings of recurrent 
oral aphthous, genital ulceration, eye lesions, skin lesions and 
positive resulted pathergy test in addition to recurrent oral 
aphthous that cannot be explained by any other clinical 
reason (5). BD, which can be seen all over the world and in 
almost every race, is quite common in the northern hemi-
sphere and in countries that are strikingly on the historical 
'Silk Road' such as Turkey, Iran and the Far East (Japan, 
&KLQD��.RUHD���%'�LV�PRVW�IUHTXHQWO\�VHHQ�LQ�7XUNH\�LQ�WKH�
world.  The prevalence ranges between 370-420 per hundred 
thousand in Turkey (6,7). The studies show that its preva-
lence is 13.5/100.000 in Japan, 1/100.000 in England, 
1.67/10.000 in Iran, 1.7/10.000 in Iraq, 2/10.000 in Saudi 
Arabia, and 1.4/10.000 in China (8,9).  
BD, due to the fact that it occurs at the age of 20-40 when life 
is most active, has multisystem organ involvement, and has 

high morbidity and mortality, besides deterioration in quality 
of life, it also brings workforce losses (8,10-15).  Among the 
most important factors affecting the QoL in BD are joint 
involvement that causes tiredness, disability and pain, painful 
genital ulcers that affect body image and sexual life, recurrent 
oral aphthous, skin lesions, eye involvement, anxiety and 
depression due to immunosuppressive therapy and the 
disease (8,10-16). Health-related QoL evaluation helps 
doctors and nurses in applying clinical practices effectively, 
making appropriate treatment decisions for the patient, deter-
mining the patient's social, emotional and physical needs, and 
improving the quality of care by considering the patient holis-
tically (8,17-19). Therefore, it is important to maintain a 
multidisciplinary approach in BD which is a multi-systemic 
disease. Since the BD is a disease of unknown etiology, there 
is no specific treatment. The treatment generally involves 
immunosuppressives, anti-inflammatory drugs, and steroid 
agents, but the treatment effect is not very satisfactory. For 
this reason, especially moderate and severe patients with BD 
may seek Complementary and Integrative Health Approaches 
(CIHA) to treat the undesirable side effects of medicinal 
drugs, strengthen the immune system, reduce the likelihood 
of recurrence of symptoms, symptom management, maintain 
well-being, and also treat the root causes of the disease 
(20-22).   
The literature shows that there are many studies evaluating 
QoL in BD (1,8,10-13,15,16) however, there are no studies 
on the use of CIHA in these patients. Only one meta-analysis 
study was found on herbal therapy in Behçet's disease (21). 
Therefore, this study aims to determine the effect of common 
symptoms on QoL in BD and the CIHA used by BD to cope 
with these symptoms.

METHODS  
Participants 
Design, Setting, and Sample 
The population of this descriptive study consisted of all 
Behçet patients (n = 330) who are registered with the 
Behçet’s Disease and Familial Mediterranean Fever Patients 
Association. The sample consisted of all patients with BD (n 
= 247) over the age of 18, who agreed to participate in the 
study, no communication problem, and who met the diagnos-
tic criteria proposed at the International Study Group of 
Behçet’s Disease(International Study Group for Behçet's 
Disease, Criteria for diagnosis of Behçet's disease) and 
diagnosed with Behçet's disease by a specialist doctor. The 
data were collected by the researcher and the president of the 
association, via an online form between 
31.08.2020-06.12.2020, as it coincided with the peak of the 
covid 19 outbreak. Each patient was informed about the study 
and consent was taken from the patients. Patients' personal 
ULJKWV� DQG� SULYDWH� LQIRUPDWLRQ� DUH� SURWHFWHG�� 9ROXQWHHULVP�
was taken as the basis for patients’ participation in the study. 
The rate of participation in the study was 86.66%. We ran the 
study according to the Helsinki Declaration (World Medical 
Association Declaration of Helsinki Ethical Principles For 
Medical Research Involving Human Subjects).

Table II: Distribution of Quality of Life Scores According to 
                Disease-Related Characteristics (n = 247).

The results of multiple regression analysis used to examine 
the variables affecting the QoL shows that joint involvement, 
rectal bleeding, eye involvement, number of attacks, and 
disease activity affect the QoL at a deterministic rate of 
42.5% (R2 = 0.425, p <0.001) (Table III).

Table III: Examination of Quality of Life via Regression Analysis 
                  According to Disease Characteristics.

 

37.5% of the patients have been using CIHA for the last 1 
\HDU��7DEOH�,9�VKRZV�&,+$�XVDJH�DQG�&,+$�PHWKRGV�DFFRUG-
ing to common clinical symptoms of BD. The study shows 
that BP with the symptoms of genital wounds (p = 0.01), 
rectal bleeding (p = 0.04), and loss of feeling in arm (p = 
�������VWDWLVWLFDOO\�XVHG�PRUH�&,+$��7DEOH�,9���

 

Table IV: CIHA’s Used by Patients with BD According to 
                 Clinical Symptoms.

The results of multiple regression analysis examined the 
clinical symptoms affecting the use of CIHA according to 
clinical symptoms show that the loss of sensation in the arm 
and the genital wound have a determinative affect on the use 
RI�&,+$�DW�D�UDWH�RI��������5�� ��������S� ���������7DEOH�9���
The study shows that BP use CIHA such as black mulberry 
molasses (32.0%), carbonated water (14.6%), alum (9.3%), 
coriander (9.3%), pollen-propolis mixture (5.3%) and thyme 
juice mouthwash for oral aphthous (4%), wet cupping 
(24.0%), St. John’s wort oil (19.0%), olive oil (19.0%), 
baticonol and water (14.3%) and leech therapy (4.7%) for 
genital wounds, mulberry molasses (39.0%), wet cupping 
(23.0%), St. John’s wort oil (28.0%) and leech (10.0%) for 
erythema nodosum, honey (48.0%), propolis (18.0%), wet 

cupping (13.0%), acupuncture (7.0%), Reiki (5.0%) and 
bioenergy (4.0%) for fatigue, lemon (32.0%), thyme (21.0%) 
and mint (14.0%) for nausea and vomiting, wet cupping 
(15.5%), hot spring (9.0%), mulberry molasses (8.0%), 
lemon-garlic cure (8.0%), cabbage and sycamore leaf 
mixture (7.0%), St. John’s wort (7.0%), okra seeds (5.0%) 
and dandelion (4.0%) for joint involvement, wet cupping 
(17.0%), peppermint oil (15.0%), olive oil-laurel mixture 
(15.0%) and rosemary (15.0%) for headache, quince seed 
(15.0%), rosehip (24.0%), black pepper (22.0%) and black-
berry leaves (15.0%) for diarrhea, honey (25.0%), cinnamon 
(14.0%), banana (25.0%) and kefir (22.0%) for rectal bleed-
ing, wet cupping (20.0%), hot spring (20.0%), black seed oil 
(30.0%) and leech therapy (11.0%) for loss of sensation and 
weakness in the arm, exercise (26.0%), hot spring (21.0%), 
wet cupping (17.0%) and acupuncture (7.5%) for loss of 
sensation and weakness in the leg, wet cupping (37.0%), 
acupuncture (18.0%) and bioenergy (13.0%) methods for eye 
LQYROYHPHQW��7DEOH�,9���

Table V: Investigation of Use of CIHA According to Clinical 
                Symptoms with Regression Analysis.

DISCUSSION
Evaluation of the QoL of patients with BD with disease-spe-
cific scales such as BD-QoL is valuable since it enables the 
comparison of the QoL in patients living in different cultures, 
determination of common factors affecting the QoL in these 
patients, and ultimately the possibility of creating a common 
strategy to reduce negative factors. This study is the first to 
examine the CIHA used by patients with BD to cope with 
symptoms and their relationship with QoL. Therefore, it will 
be instrumental in filling the gaps in this area and will shed 
light on new studies to be conducted on patients with BD.
BD, which is a chronic disease, adversely affects the physical 
and mental health, and the QoL of the patient due to both 
multisystem organ involvement, and high morbidity and 
mortality, and physical disabilities (8,10,11). Especially, 
clinical findings seen in patients with BD chronic and 
multi-systemic involvement affect QoL negatively. Recurrent 
and painful oral aphthous cause eating problems, and painful 
genital ulcers cause negative perception of body image 
difficulties/unhappiness/dissatisfaction in sexual intercourse, 
and negative perception of body image (8,10,11). Eye 
involvement and loss of vision cause significant morbidity 
and loss of workforce, and joint involvement causes pain, 
limitation of movement and loss of workforce, which 
negatively affects QoL. 
When QoL was evaluated according to clinical symptoms in 
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Data collection
The data were collected using the Patient Information Form 
consisting of 20 questions including sociodemographic data 
(age, gender, economic status, marital status), disease-related 
characteristics(Presence of another chronic disease, regular 
drug use, duration of disease, disease attack, disease active)  
and the use of CIHA, CIHA methods they used to cope with 
the symptoms, and Behçet's Disease Quality of Life Scale 
(BDQoL). Gillworth et al. developed the BDQoL in 2004 in 
order to measure the QoL of the last month in patients with 
BD (23). BDQoL consists of 30 expressions with “yes” and 
“no” answer options. BDQoL has a negative evaluation, in 
other words, if the patient thinks that the statement on the 
scale is appropriate for their condition and marks the ‘yes’ 
option for that statement, it means that Behçet's disease 
affects that aspect of their life negatively. Each ‘yes’ answer 
takes 1 point, and ‘no’ answers take no point in the evalua-
tion, and BDQoL total score ranges between 0-30. 0 
represents the best, 30 represents the worst QoL. As the score 
LQFUHDVHV�� 4R/� GHFUHDVHV�� (UGR÷DQ� DQG� 3ÕQDU� �������PDGH�
the Turkish validity and reliability of the scale and the Cron-
bach alpha internal consistency coefficient was found to be 
0.95 (17). In our study, the Cronbach alpha value of the 
BDQoL was found to be 0.93.

 Ethical Considerations
Before the study, a permission dated 05/06/2020 with the 
protocol number 805 was taken from the University Human 
Research Board of Ethics. Each patient was informed about 
the study and consent was taken from the patients. We ran the 
study according to the Helsinki Declaration (World Medical 
Association Declaration of Helsinki Ethical Principles For 
Medical Research Involving Human Subjects, Zonguldak 
Bulent Ecevit University). 

 Statistical Analysis
Data was evaluated using the SPSS 16.0 program and after 
the skewness and kurtosis values exhibited the conditions of 
normal distribution, data was evaluated using percentages, 
mean values, standard deviation, chi-square test, the t test, 
$129$�DQG�OLQHDU�UHJUHVVLRQ�DQDO\VLV�

RESULTS
Table I shows the QoL scores of patients with BD according 
to their sociodemographic characteristics. No statistically 
significant difference was found between the QoL scores of 
the patients with a mean age of 37.4 ± 5.62 according to 
sociodemographic characteristics (p> 0.05).

Table I: Distribution of Quality of Life Scores According to 
               Socio-Demographic Features (n = 247).

Table II shows the distribution of the QoL scores of the 
patients according to the characteristics related to the disease. 
Table II shows that the clinical symptoms such as genital 
wound (p = 0.003), erythema nodosum (p = 0.001), joint 
involvement (p < 0.0001), tiredness (p < 0.0001), nausea or 
vomiting (p = 0.03), diarrhea (p = 0.001), rectal bleeding (p < 
0.0001) , loss of sensation and weakness in arm (p < 0.0001) 
and leg (p < 0.0001), eye involvement (p < 0.0001), having an 
attack in the past year (p < 0.0001), number of attacks (p = 
0.001) and disease activity (p < 0.0001) have the most statis-
tically significant affect on QoL. The study found that the 
clinical symptoms such as presence of another chronic 
disease, duration of the disease, regular drug use, mouth sore, 
and headache do not make a statistically significant differ-
ence on QoL (p > 0.05).

this study, although oral aphthous and headache were 
common symptoms, it did not affect QoL. Other symptoms 
such as genital wound, erythema nodosum, joint involve-
ment, tiredness, nausea or vomiting, diarrhea, rectal bleeding, 
loss of sensation and weakness in legs and arms, and ocular 
involvement affected QoL at a statistically significant level. 
According to the studies conducted, the clinical findings that 
seem to be the most important factors that negatively affect 
the QoL, include tiredness (8,24,25), genital ulcers (8,11), 
joint involvement (1,8,11,25) and ocular involvement 
(8,11,13,25) similar to our study. Results of the regression 
analysis showed that especially joint involvement, rectal 
bleeding, ocular involvement, number of attacks, and disease 
activity were determinants by 42.5%. Bernabe et al. (2010) 
reported that the most powerful symptoms that negatively 
affect QoL are joint, stomach and intestinal involvement, 
similar to our study (1). 
Our study showed that having an attack in the past year, 
increased number of attacks, and having an active disease 
decreased QoL. Similar to our findings, different studies have 
shown that the QoL decreases when the disease is active 
(15,24,25).
Our study showed that 37.5% of patients with BD have been 
using CIHA for the last 1 year. Since this study is the first 
study on the use of CIHA in patients with BD, the findings 
will be discussed with the research results regarding the use 
of CIHA in similar symptoms arising from other etiologies.
Nowadays, the interest in using CIHA has increased due to 
patients' desire to take more control and responsibility in their 
own treatments, efforts to reach interventions to reduce 
symptoms, insufficient time of the healthcare team, high cost 
of current treatments, desire to feel better mentally, and 
inability to satisfy with modern medical methods (26,27).

Therefore, Behçet's patients may have preferred CIHA 
because they could not cope with recurrent symptoms that 
negatively affect QoL, were not satisfied with the treatment 
and were afraid of drug side effects. Our study found that 
those with genital ulcers, rectal bleeding, and those with loss 
of sensation in the arm used statistically significant more 
CIHA. Genital ulcers seen in BD are painful. In addition to 
pain, it causes difficulties in physical activity. One or more 
may exist. Genital ulcers are one of the symptoms that usual-
ly heal in 10-30 days and most affect QoL in BD. This is also 
true for patients with rectal bleeding. The reason that these 
patients have preferred CIHA may be the sociodemographic 
VWUXFWXUH�RI�RXU�FRXQWU\��SHUKDSV� WKH\�DYRLGHG�FRQVXOWLQJ�D�
physician because they were embarrassed about genital and 
rectal examinations (28). In addition, they may have tried to 
use these methods rather than going to the clinic because they 
have access to these methods more easily, and they think they 
are more natural. We found that patients frequently used wet 
cupping (24.0%), St. John’s wort oil (19.0%), olive oil 
(19.0%) and acupuncture (7.1%) to cope with this symptom. 
Erras et al (2013) reported that wet cupping application in 
patients with oral and genital aphthouses significantly 
reduced the number of attacks per month, the number of 
ulcers per attack, and the duration of attacks, and 91.7% of 

the patients in the intervention group had a complete response 
to oral aphtosis (29).
We found that St. John’s wort which is used in many areas 
such as smaller wounds, sunburns, blunt traumata, ulcers, 
varicose, hemorrhoids, myalgia, decubitus, keloid scars, and 
tooth extraction, is also used by patients with BD for genital 
ulcers. St. John’s wort, a medicinal plant widely used in skin 
diseases such as atopic dermatitis, psoriasis and herpes infec-
tion with its anti-inflammatory, antimicrobial, and anticancer 
properties, is clinically effective against herpes labialis and 
herpes genitalis (30). St. John’s wort produced significant 
reductions in genital ulcer symptom scores (such as pain and 
LWFKLQJ��EOLVWHU�QXPEHU�DQG�VL]H�RI�WKH�DIIHFWHG�DUHD��LQ�WZR�
LQGHSHQGHQW� GRXEOH�EOLQG�� UDQGRPL]HG�� SODFHER�FRQWUROOHG�
VWXGLHV�������7KHUHIRUH��UDQGRPL]HG�FRQWUROOHG�WULDOV��5&7V��
can be conducted to use St. John’s wort oil in BD. We also 
found that 7.1% of the patients used acupuncture for genital 
ulcers. 
We found that the weakness and loss of sensation in the arm 
in BD are determinative in the use of CIHA. Clinics observe 
neurological symptoms for five years after the diagnosis of 
BD. Different studies reported that the frequency of neuro-
logical involvement varies between 2.2-50% (31). The 
National Health Interview Survey (NHIS) (2007) reported 
that 44.1% of patients over the age of 18 with neurological 
disorders did not benefit from traditional drug treatments, and 
used at least 1 CIHA (32). The debilitating symptoms that 
cause loss of sensation in the arm can lead to significant 
impairments in the patient's working life and daily life activi-
ties (33). This may have led patients with BD to the use of 
CIHA. We found that the patients used cupping (20.0%), spa 
(20%), black cumin oil (30.0%) and Hirudotherapy-leech 
(11.0%) to cope with the symptom of loss of sensation and 
weakness in the arm. A systematic review published on the 
use of cupping therapy in many medical conditions reported 
that it is frequently used for facial paralysis, stroke rehabilita-
tion, and cervical spondylosis, and has beneficial effects for 
painful conditions and facial paralysis (34). Patients with BD 
may also have used it to deal with loss of sensation in the arm 
and leg.
Also, when we examine CIHA that patients with BD use for 
other common clinical symptoms, we see that black mulberry 
molasses (32.0%), carbonated water (14.6%), alum (9.3%), 
coriander (9.3%), pollen-propolis mixture (%5.3) and thyme 
juice mouthwash (4%) are frequently used for oral aphthous. 
QoL of patients with BD with oral aphthous is worse than 
those without oral aphthous, and oral aphthous cause pain and 
negatively affect the patient's social life and daily activities. 
Oral health-related quality of life is low in patients with BD. 
Therefore, patients may have applied to CIHA methods (12). 
Demir Dogan et al. (2017) reported that black mulberry 
molasses prevented the development of radiation-induced 
oral mucositis and reduced its severity (35). Coriander is an 
effective plant against oral pathogens, it has antioxidant, 
anti-inflammatory, analgesic and antimicrobial properties 
(36). Studies reported that coriander oil applied in patients 
with oral infections like periodontal abscess, periapical 
abscess, chronic periodontitis, periapical granuloma, dental 

caries has antibacterial activity against Streptococcus salivar-
ius, Streptococcus sanguis and Lactobacilli acidophilus (37). 
Studies reported that mouthwash formulations consisting of 
thyme, laurel, rosemary and sage oils are effective against 
microorganisms affecting the oral cavity (38). Therefore, 
patients with BD may have tried and benefited from these 
products. So, experimental studies are needed related to the 
use of these methods by patients with BD.
We found that patients with BD frequently used honey 
(40.0%), propolis (18.0%), wet cupping (13.0%), Reiki 
(5.0%), bioenergy (4.0%) in order to cope with tiredness, 
which is a common symptom seen in the majority of BD 
(90.3%). Propolis is a bee product commonly used for 
tiredness. It activates macrophages, contains flavonoids, 
amino acids, and many vitamins, has antibacterial, antiviral, 
and anti-inflammatory effects (39). Other than this, we found 
that patients with BD use energy therapies such as Reiki and 
bioenergy to cope with tiredness. The studies on the therapeu-
tic effect of Reiki reported that it has effects such as relieving 
pain (especially postoperative and cancer), reducing anxiety/-
depression, improving QoL, and reducing tiredness (40,41).  
It is noteworthy that Reiki, which is most commonly used to 
relieve tiredness in cancer patients (40,41),  is also used in 
BD. This situation can be taken into account in experimental 
studies where tiredness will be evaluated in BD.
We see that patients with BD suffering from joint involve-
ment, which is the most important symptom affecting QoL in 
BD, use methods such as wet cupping (15.5%), hot spring 
(9.0%), bioenergy (7.0%), lemon-garlic cure (8.0%), black 
cumin oil. In another disease group, osteoarthritis, pulsatile 
dry cupping has been reported to reduce joint pain and 
improve QoL (42). Also, a RCT in which the effect of the hot 
spring was examined in patients with knee osteoarthritis 
reported that the application of the hot spring reduced pain 
and was effective in improving physical function in patients 
with arthritis (43). Therefore, it is inevitable for BD to apply 
methods such as cupping and hot springs for joint involve-
ment, which is the symptom that most affects QoL by causing 
movement limitation and pain in BD.
We see that they use cupping (37.0%), acupuncture (18.0%) 
and Reiki (11.0%) for ocular involvement, which is another 
symptom that negatively affects the QoL in BD.
We see that acupuncture is also used by patients with BD for 
ocular involvement. Acupuncture is used for macular degen-
eration, glaucoma, watery eyes, dry eyes, cataracts and many 
eye ailments (44). A study evaluating the effect of acupunc-
ture on visual function in patients with nystagmus, reported 
improvement in visual functions and increase in QoL (45). 

Limitations of the study
Our findings are limited to the research sample and cannot be 
JHQHUDOL]HG� WR� DOO� %HKoHW
V� SDWLHQWV�� 7KHUHIRUH�� ZH� UHFRP-
mend that researches on the subject be conducted in larger 
sample groups.
And, since this study is the first study on the use of CIHA in 
patients with BD, another study limitation is that the discus-
sion part is conducted with different disease groups.

CONCLUSION
We determined that there are factors such as having an attack 
in the past year, the number of attacks, and the disease activi-
ty in addition to symptoms such as genital ulcers, erythema 
nodosum, joint involvement, fatigue, nausea or vomiting, 
diarrhea, rectal bleeding, loss of sensation and weakness in 
the arms and legs, eye involvement, that are affecting the QoL 
highly. In addition, we found that 37.5% of the patients have 
used the CIHA in the last 1 year to cope with the symptoms. 
Symptoms of the genital ulcer and loss of sensation in the arm 
were found to be determinant in the use of CIHA. Physicians 
and nurses working in rheumatology or related fields should 
routinely evaluate each symptom separately while taking the 
patient's medical history into consideration, and question the 
CIHA they use specific to each symptom. Thus, patients 
should be prevented from using CIHA hidden and uncon-
sciously, and their treatment being adversely affected.
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ABSTRACT
Objective: 
This study aims to determine the effect of common symptoms on Quality of Life (QoL) in 
patients with Behcet Disease (BD) and complementary and integrative health approaches used 
by patients to cope with these symptoms.

Methods: 
The population of this descriptive study consisted of all patients with BD (n = 330) who are regis-
tered with the Behçet’s Disease and Familial Mediterranean Fever Patients Association. The data 
were collected by the researcher and the president of the association, via an online form between 
31.08.2020-06.12.2020. The sample consisted of all patients with BD  who met the inclusion 
criteria (n=247). The data were collected using the Patient Information Form, and Behçet's 
Disease Quality of Life Scale (BDQoL). 

Results: 
Joint involvement, rectal bleeding, eye involvement, number of attacks, and disease activity are 
determinants of 42.5% in affecting QoL (R2 = 0.425, p <0.001). 37.5% of patients with BD have 
been using CIHA for the last 1 year. They use black mulberry molasses (32%), coriander (9.3%), 
and thyme juice mouthwash (4%) for oral aphthous, wet cupping (24%), and St. John’s wort oil 
(19%) for genital wounds among CIHA methods. 

Conclusion:
The decisive factor in the use of CIHA in patients with BD was to have genital wounds or loss of 
sensation in the arm.  Therefore, the results of this study are important in terms of leading to 
further experimental studies to determine the CIHA to be used for symptoms in patients with BD.
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Behçet’s Disease, Symptom, Complementary and integrative health approaches, Qality of life
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INTRODUCTION
Behçet’s disease (BD), which was first identified by Prof. Dr. 
Hulusi Behçet in 1937 and entered the world literature, is a 
chronic, inflammatory, multisystem health problem charac-
WHUL]HG�E\�H[DFHUEDWLRQV�DQG�UHPLVVLRQV��YHQRXV�DQG�DUWHULDO�
involvement, and classified under primary vasculitis (1-4). 
According to the diagnostic criteria of the International Study 
Group of Behçet’s Disease, the diagnosis of BD is made with 
the concomitant of at least two of the findings of recurrent 
oral aphthous, genital ulceration, eye lesions, skin lesions and 
positive resulted pathergy test in addition to recurrent oral 
aphthous that cannot be explained by any other clinical 
reason (5). BD, which can be seen all over the world and in 
almost every race, is quite common in the northern hemi-
sphere and in countries that are strikingly on the historical 
'Silk Road' such as Turkey, Iran and the Far East (Japan, 
&KLQD��.RUHD���%'�LV�PRVW�IUHTXHQWO\�VHHQ�LQ�7XUNH\�LQ�WKH�
world.  The prevalence ranges between 370-420 per hundred 
thousand in Turkey (6,7). The studies show that its preva-
lence is 13.5/100.000 in Japan, 1/100.000 in England, 
1.67/10.000 in Iran, 1.7/10.000 in Iraq, 2/10.000 in Saudi 
Arabia, and 1.4/10.000 in China (8,9).  
BD, due to the fact that it occurs at the age of 20-40 when life 
is most active, has multisystem organ involvement, and has 

high morbidity and mortality, besides deterioration in quality 
of life, it also brings workforce losses (8,10-15).  Among the 
most important factors affecting the QoL in BD are joint 
involvement that causes tiredness, disability and pain, painful 
genital ulcers that affect body image and sexual life, recurrent 
oral aphthous, skin lesions, eye involvement, anxiety and 
depression due to immunosuppressive therapy and the 
disease (8,10-16). Health-related QoL evaluation helps 
doctors and nurses in applying clinical practices effectively, 
making appropriate treatment decisions for the patient, deter-
mining the patient's social, emotional and physical needs, and 
improving the quality of care by considering the patient holis-
tically (8,17-19). Therefore, it is important to maintain a 
multidisciplinary approach in BD which is a multi-systemic 
disease. Since the BD is a disease of unknown etiology, there 
is no specific treatment. The treatment generally involves 
immunosuppressives, anti-inflammatory drugs, and steroid 
agents, but the treatment effect is not very satisfactory. For 
this reason, especially moderate and severe patients with BD 
may seek Complementary and Integrative Health Approaches 
(CIHA) to treat the undesirable side effects of medicinal 
drugs, strengthen the immune system, reduce the likelihood 
of recurrence of symptoms, symptom management, maintain 
well-being, and also treat the root causes of the disease 
(20-22).   
The literature shows that there are many studies evaluating 
QoL in BD (1,8,10-13,15,16) however, there are no studies 
on the use of CIHA in these patients. Only one meta-analysis 
study was found on herbal therapy in Behçet's disease (21). 
Therefore, this study aims to determine the effect of common 
symptoms on QoL in BD and the CIHA used by BD to cope 
with these symptoms.

METHODS  
Participants 
Design, Setting, and Sample 
The population of this descriptive study consisted of all 
Behçet patients (n = 330) who are registered with the 
Behçet’s Disease and Familial Mediterranean Fever Patients 
Association. The sample consisted of all patients with BD (n 
= 247) over the age of 18, who agreed to participate in the 
study, no communication problem, and who met the diagnos-
tic criteria proposed at the International Study Group of 
Behçet’s Disease(International Study Group for Behçet's 
Disease, Criteria for diagnosis of Behçet's disease) and 
diagnosed with Behçet's disease by a specialist doctor. The 
data were collected by the researcher and the president of the 
association, via an online form between 
31.08.2020-06.12.2020, as it coincided with the peak of the 
covid 19 outbreak. Each patient was informed about the study 
and consent was taken from the patients. Patients' personal 
ULJKWV� DQG� SULYDWH� LQIRUPDWLRQ� DUH� SURWHFWHG�� 9ROXQWHHULVP�
was taken as the basis for patients’ participation in the study. 
The rate of participation in the study was 86.66%. We ran the 
study according to the Helsinki Declaration (World Medical 
Association Declaration of Helsinki Ethical Principles For 
Medical Research Involving Human Subjects).

Table II: Distribution of Quality of Life Scores According to 
                Disease-Related Characteristics (n = 247).

The results of multiple regression analysis used to examine 
the variables affecting the QoL shows that joint involvement, 
rectal bleeding, eye involvement, number of attacks, and 
disease activity affect the QoL at a deterministic rate of 
42.5% (R2 = 0.425, p <0.001) (Table III).

Table III: Examination of Quality of Life via Regression Analysis 
                  According to Disease Characteristics.

 

37.5% of the patients have been using CIHA for the last 1 
\HDU��7DEOH�,9�VKRZV�&,+$�XVDJH�DQG�&,+$�PHWKRGV�DFFRUG-
ing to common clinical symptoms of BD. The study shows 
that BP with the symptoms of genital wounds (p = 0.01), 
rectal bleeding (p = 0.04), and loss of feeling in arm (p = 
�������VWDWLVWLFDOO\�XVHG�PRUH�&,+$��7DEOH�,9���

 

Table IV: CIHA’s Used by Patients with BD According to 
                 Clinical Symptoms.

The results of multiple regression analysis examined the 
clinical symptoms affecting the use of CIHA according to 
clinical symptoms show that the loss of sensation in the arm 
and the genital wound have a determinative affect on the use 
RI�&,+$�DW�D�UDWH�RI��������5�� ��������S� ���������7DEOH�9���
The study shows that BP use CIHA such as black mulberry 
molasses (32.0%), carbonated water (14.6%), alum (9.3%), 
coriander (9.3%), pollen-propolis mixture (5.3%) and thyme 
juice mouthwash for oral aphthous (4%), wet cupping 
(24.0%), St. John’s wort oil (19.0%), olive oil (19.0%), 
baticonol and water (14.3%) and leech therapy (4.7%) for 
genital wounds, mulberry molasses (39.0%), wet cupping 
(23.0%), St. John’s wort oil (28.0%) and leech (10.0%) for 
erythema nodosum, honey (48.0%), propolis (18.0%), wet 

cupping (13.0%), acupuncture (7.0%), Reiki (5.0%) and 
bioenergy (4.0%) for fatigue, lemon (32.0%), thyme (21.0%) 
and mint (14.0%) for nausea and vomiting, wet cupping 
(15.5%), hot spring (9.0%), mulberry molasses (8.0%), 
lemon-garlic cure (8.0%), cabbage and sycamore leaf 
mixture (7.0%), St. John’s wort (7.0%), okra seeds (5.0%) 
and dandelion (4.0%) for joint involvement, wet cupping 
(17.0%), peppermint oil (15.0%), olive oil-laurel mixture 
(15.0%) and rosemary (15.0%) for headache, quince seed 
(15.0%), rosehip (24.0%), black pepper (22.0%) and black-
berry leaves (15.0%) for diarrhea, honey (25.0%), cinnamon 
(14.0%), banana (25.0%) and kefir (22.0%) for rectal bleed-
ing, wet cupping (20.0%), hot spring (20.0%), black seed oil 
(30.0%) and leech therapy (11.0%) for loss of sensation and 
weakness in the arm, exercise (26.0%), hot spring (21.0%), 
wet cupping (17.0%) and acupuncture (7.5%) for loss of 
sensation and weakness in the leg, wet cupping (37.0%), 
acupuncture (18.0%) and bioenergy (13.0%) methods for eye 
LQYROYHPHQW��7DEOH�,9���

Table V: Investigation of Use of CIHA According to Clinical 
                Symptoms with Regression Analysis.

DISCUSSION
Evaluation of the QoL of patients with BD with disease-spe-
cific scales such as BD-QoL is valuable since it enables the 
comparison of the QoL in patients living in different cultures, 
determination of common factors affecting the QoL in these 
patients, and ultimately the possibility of creating a common 
strategy to reduce negative factors. This study is the first to 
examine the CIHA used by patients with BD to cope with 
symptoms and their relationship with QoL. Therefore, it will 
be instrumental in filling the gaps in this area and will shed 
light on new studies to be conducted on patients with BD.
BD, which is a chronic disease, adversely affects the physical 
and mental health, and the QoL of the patient due to both 
multisystem organ involvement, and high morbidity and 
mortality, and physical disabilities (8,10,11). Especially, 
clinical findings seen in patients with BD chronic and 
multi-systemic involvement affect QoL negatively. Recurrent 
and painful oral aphthous cause eating problems, and painful 
genital ulcers cause negative perception of body image 
difficulties/unhappiness/dissatisfaction in sexual intercourse, 
and negative perception of body image (8,10,11). Eye 
involvement and loss of vision cause significant morbidity 
and loss of workforce, and joint involvement causes pain, 
limitation of movement and loss of workforce, which 
negatively affects QoL. 
When QoL was evaluated according to clinical symptoms in 
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Data collection
The data were collected using the Patient Information Form 
consisting of 20 questions including sociodemographic data 
(age, gender, economic status, marital status), disease-related 
characteristics(Presence of another chronic disease, regular 
drug use, duration of disease, disease attack, disease active)  
and the use of CIHA, CIHA methods they used to cope with 
the symptoms, and Behçet's Disease Quality of Life Scale 
(BDQoL). Gillworth et al. developed the BDQoL in 2004 in 
order to measure the QoL of the last month in patients with 
BD (23). BDQoL consists of 30 expressions with “yes” and 
“no” answer options. BDQoL has a negative evaluation, in 
other words, if the patient thinks that the statement on the 
scale is appropriate for their condition and marks the ‘yes’ 
option for that statement, it means that Behçet's disease 
affects that aspect of their life negatively. Each ‘yes’ answer 
takes 1 point, and ‘no’ answers take no point in the evalua-
tion, and BDQoL total score ranges between 0-30. 0 
represents the best, 30 represents the worst QoL. As the score 
LQFUHDVHV�� 4R/� GHFUHDVHV�� (UGR÷DQ� DQG� 3ÕQDU� �������PDGH�
the Turkish validity and reliability of the scale and the Cron-
bach alpha internal consistency coefficient was found to be 
0.95 (17). In our study, the Cronbach alpha value of the 
BDQoL was found to be 0.93.

 Ethical Considerations
Before the study, a permission dated 05/06/2020 with the 
protocol number 805 was taken from the University Human 
Research Board of Ethics. Each patient was informed about 
the study and consent was taken from the patients. We ran the 
study according to the Helsinki Declaration (World Medical 
Association Declaration of Helsinki Ethical Principles For 
Medical Research Involving Human Subjects, Zonguldak 
Bulent Ecevit University). 

 Statistical Analysis
Data was evaluated using the SPSS 16.0 program and after 
the skewness and kurtosis values exhibited the conditions of 
normal distribution, data was evaluated using percentages, 
mean values, standard deviation, chi-square test, the t test, 
$129$�DQG�OLQHDU�UHJUHVVLRQ�DQDO\VLV�

RESULTS
Table I shows the QoL scores of patients with BD according 
to their sociodemographic characteristics. No statistically 
significant difference was found between the QoL scores of 
the patients with a mean age of 37.4 ± 5.62 according to 
sociodemographic characteristics (p> 0.05).

Table I: Distribution of Quality of Life Scores According to 
               Socio-Demographic Features (n = 247).

Table II shows the distribution of the QoL scores of the 
patients according to the characteristics related to the disease. 
Table II shows that the clinical symptoms such as genital 
wound (p = 0.003), erythema nodosum (p = 0.001), joint 
involvement (p < 0.0001), tiredness (p < 0.0001), nausea or 
vomiting (p = 0.03), diarrhea (p = 0.001), rectal bleeding (p < 
0.0001) , loss of sensation and weakness in arm (p < 0.0001) 
and leg (p < 0.0001), eye involvement (p < 0.0001), having an 
attack in the past year (p < 0.0001), number of attacks (p = 
0.001) and disease activity (p < 0.0001) have the most statis-
tically significant affect on QoL. The study found that the 
clinical symptoms such as presence of another chronic 
disease, duration of the disease, regular drug use, mouth sore, 
and headache do not make a statistically significant differ-
ence on QoL (p > 0.05).

this study, although oral aphthous and headache were 
common symptoms, it did not affect QoL. Other symptoms 
such as genital wound, erythema nodosum, joint involve-
ment, tiredness, nausea or vomiting, diarrhea, rectal bleeding, 
loss of sensation and weakness in legs and arms, and ocular 
involvement affected QoL at a statistically significant level. 
According to the studies conducted, the clinical findings that 
seem to be the most important factors that negatively affect 
the QoL, include tiredness (8,24,25), genital ulcers (8,11), 
joint involvement (1,8,11,25) and ocular involvement 
(8,11,13,25) similar to our study. Results of the regression 
analysis showed that especially joint involvement, rectal 
bleeding, ocular involvement, number of attacks, and disease 
activity were determinants by 42.5%. Bernabe et al. (2010) 
reported that the most powerful symptoms that negatively 
affect QoL are joint, stomach and intestinal involvement, 
similar to our study (1). 
Our study showed that having an attack in the past year, 
increased number of attacks, and having an active disease 
decreased QoL. Similar to our findings, different studies have 
shown that the QoL decreases when the disease is active 
(15,24,25).
Our study showed that 37.5% of patients with BD have been 
using CIHA for the last 1 year. Since this study is the first 
study on the use of CIHA in patients with BD, the findings 
will be discussed with the research results regarding the use 
of CIHA in similar symptoms arising from other etiologies.
Nowadays, the interest in using CIHA has increased due to 
patients' desire to take more control and responsibility in their 
own treatments, efforts to reach interventions to reduce 
symptoms, insufficient time of the healthcare team, high cost 
of current treatments, desire to feel better mentally, and 
inability to satisfy with modern medical methods (26,27).

Therefore, Behçet's patients may have preferred CIHA 
because they could not cope with recurrent symptoms that 
negatively affect QoL, were not satisfied with the treatment 
and were afraid of drug side effects. Our study found that 
those with genital ulcers, rectal bleeding, and those with loss 
of sensation in the arm used statistically significant more 
CIHA. Genital ulcers seen in BD are painful. In addition to 
pain, it causes difficulties in physical activity. One or more 
may exist. Genital ulcers are one of the symptoms that usual-
ly heal in 10-30 days and most affect QoL in BD. This is also 
true for patients with rectal bleeding. The reason that these 
patients have preferred CIHA may be the sociodemographic 
VWUXFWXUH�RI�RXU�FRXQWU\��SHUKDSV� WKH\�DYRLGHG�FRQVXOWLQJ�D�
physician because they were embarrassed about genital and 
rectal examinations (28). In addition, they may have tried to 
use these methods rather than going to the clinic because they 
have access to these methods more easily, and they think they 
are more natural. We found that patients frequently used wet 
cupping (24.0%), St. John’s wort oil (19.0%), olive oil 
(19.0%) and acupuncture (7.1%) to cope with this symptom. 
Erras et al (2013) reported that wet cupping application in 
patients with oral and genital aphthouses significantly 
reduced the number of attacks per month, the number of 
ulcers per attack, and the duration of attacks, and 91.7% of 

the patients in the intervention group had a complete response 
to oral aphtosis (29).
We found that St. John’s wort which is used in many areas 
such as smaller wounds, sunburns, blunt traumata, ulcers, 
varicose, hemorrhoids, myalgia, decubitus, keloid scars, and 
tooth extraction, is also used by patients with BD for genital 
ulcers. St. John’s wort, a medicinal plant widely used in skin 
diseases such as atopic dermatitis, psoriasis and herpes infec-
tion with its anti-inflammatory, antimicrobial, and anticancer 
properties, is clinically effective against herpes labialis and 
herpes genitalis (30). St. John’s wort produced significant 
reductions in genital ulcer symptom scores (such as pain and 
LWFKLQJ��EOLVWHU�QXPEHU�DQG�VL]H�RI�WKH�DIIHFWHG�DUHD��LQ�WZR�
LQGHSHQGHQW� GRXEOH�EOLQG�� UDQGRPL]HG�� SODFHER�FRQWUROOHG�
VWXGLHV�������7KHUHIRUH��UDQGRPL]HG�FRQWUROOHG�WULDOV��5&7V��
can be conducted to use St. John’s wort oil in BD. We also 
found that 7.1% of the patients used acupuncture for genital 
ulcers. 
We found that the weakness and loss of sensation in the arm 
in BD are determinative in the use of CIHA. Clinics observe 
neurological symptoms for five years after the diagnosis of 
BD. Different studies reported that the frequency of neuro-
logical involvement varies between 2.2-50% (31). The 
National Health Interview Survey (NHIS) (2007) reported 
that 44.1% of patients over the age of 18 with neurological 
disorders did not benefit from traditional drug treatments, and 
used at least 1 CIHA (32). The debilitating symptoms that 
cause loss of sensation in the arm can lead to significant 
impairments in the patient's working life and daily life activi-
ties (33). This may have led patients with BD to the use of 
CIHA. We found that the patients used cupping (20.0%), spa 
(20%), black cumin oil (30.0%) and Hirudotherapy-leech 
(11.0%) to cope with the symptom of loss of sensation and 
weakness in the arm. A systematic review published on the 
use of cupping therapy in many medical conditions reported 
that it is frequently used for facial paralysis, stroke rehabilita-
tion, and cervical spondylosis, and has beneficial effects for 
painful conditions and facial paralysis (34). Patients with BD 
may also have used it to deal with loss of sensation in the arm 
and leg.
Also, when we examine CIHA that patients with BD use for 
other common clinical symptoms, we see that black mulberry 
molasses (32.0%), carbonated water (14.6%), alum (9.3%), 
coriander (9.3%), pollen-propolis mixture (%5.3) and thyme 
juice mouthwash (4%) are frequently used for oral aphthous. 
QoL of patients with BD with oral aphthous is worse than 
those without oral aphthous, and oral aphthous cause pain and 
negatively affect the patient's social life and daily activities. 
Oral health-related quality of life is low in patients with BD. 
Therefore, patients may have applied to CIHA methods (12). 
Demir Dogan et al. (2017) reported that black mulberry 
molasses prevented the development of radiation-induced 
oral mucositis and reduced its severity (35). Coriander is an 
effective plant against oral pathogens, it has antioxidant, 
anti-inflammatory, analgesic and antimicrobial properties 
(36). Studies reported that coriander oil applied in patients 
with oral infections like periodontal abscess, periapical 
abscess, chronic periodontitis, periapical granuloma, dental 

caries has antibacterial activity against Streptococcus salivar-
ius, Streptococcus sanguis and Lactobacilli acidophilus (37). 
Studies reported that mouthwash formulations consisting of 
thyme, laurel, rosemary and sage oils are effective against 
microorganisms affecting the oral cavity (38). Therefore, 
patients with BD may have tried and benefited from these 
products. So, experimental studies are needed related to the 
use of these methods by patients with BD.
We found that patients with BD frequently used honey 
(40.0%), propolis (18.0%), wet cupping (13.0%), Reiki 
(5.0%), bioenergy (4.0%) in order to cope with tiredness, 
which is a common symptom seen in the majority of BD 
(90.3%). Propolis is a bee product commonly used for 
tiredness. It activates macrophages, contains flavonoids, 
amino acids, and many vitamins, has antibacterial, antiviral, 
and anti-inflammatory effects (39). Other than this, we found 
that patients with BD use energy therapies such as Reiki and 
bioenergy to cope with tiredness. The studies on the therapeu-
tic effect of Reiki reported that it has effects such as relieving 
pain (especially postoperative and cancer), reducing anxiety/-
depression, improving QoL, and reducing tiredness (40,41).  
It is noteworthy that Reiki, which is most commonly used to 
relieve tiredness in cancer patients (40,41),  is also used in 
BD. This situation can be taken into account in experimental 
studies where tiredness will be evaluated in BD.
We see that patients with BD suffering from joint involve-
ment, which is the most important symptom affecting QoL in 
BD, use methods such as wet cupping (15.5%), hot spring 
(9.0%), bioenergy (7.0%), lemon-garlic cure (8.0%), black 
cumin oil. In another disease group, osteoarthritis, pulsatile 
dry cupping has been reported to reduce joint pain and 
improve QoL (42). Also, a RCT in which the effect of the hot 
spring was examined in patients with knee osteoarthritis 
reported that the application of the hot spring reduced pain 
and was effective in improving physical function in patients 
with arthritis (43). Therefore, it is inevitable for BD to apply 
methods such as cupping and hot springs for joint involve-
ment, which is the symptom that most affects QoL by causing 
movement limitation and pain in BD.
We see that they use cupping (37.0%), acupuncture (18.0%) 
and Reiki (11.0%) for ocular involvement, which is another 
symptom that negatively affects the QoL in BD.
We see that acupuncture is also used by patients with BD for 
ocular involvement. Acupuncture is used for macular degen-
eration, glaucoma, watery eyes, dry eyes, cataracts and many 
eye ailments (44). A study evaluating the effect of acupunc-
ture on visual function in patients with nystagmus, reported 
improvement in visual functions and increase in QoL (45). 

Limitations of the study
Our findings are limited to the research sample and cannot be 
JHQHUDOL]HG� WR� DOO� %HKoHW
V� SDWLHQWV�� 7KHUHIRUH�� ZH� UHFRP-
mend that researches on the subject be conducted in larger 
sample groups.
And, since this study is the first study on the use of CIHA in 
patients with BD, another study limitation is that the discus-
sion part is conducted with different disease groups.

CONCLUSION
We determined that there are factors such as having an attack 
in the past year, the number of attacks, and the disease activi-
ty in addition to symptoms such as genital ulcers, erythema 
nodosum, joint involvement, fatigue, nausea or vomiting, 
diarrhea, rectal bleeding, loss of sensation and weakness in 
the arms and legs, eye involvement, that are affecting the QoL 
highly. In addition, we found that 37.5% of the patients have 
used the CIHA in the last 1 year to cope with the symptoms. 
Symptoms of the genital ulcer and loss of sensation in the arm 
were found to be determinant in the use of CIHA. Physicians 
and nurses working in rheumatology or related fields should 
routinely evaluate each symptom separately while taking the 
patient's medical history into consideration, and question the 
CIHA they use specific to each symptom. Thus, patients 
should be prevented from using CIHA hidden and uncon-
sciously, and their treatment being adversely affected.
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ABSTRACT
Objective: 
This study aims to determine the effect of common symptoms on Quality of Life (QoL) in 
patients with Behcet Disease (BD) and complementary and integrative health approaches used 
by patients to cope with these symptoms.

Methods: 
The population of this descriptive study consisted of all patients with BD (n = 330) who are regis-
tered with the Behçet’s Disease and Familial Mediterranean Fever Patients Association. The data 
were collected by the researcher and the president of the association, via an online form between 
31.08.2020-06.12.2020. The sample consisted of all patients with BD  who met the inclusion 
criteria (n=247). The data were collected using the Patient Information Form, and Behçet's 
Disease Quality of Life Scale (BDQoL). 

Results: 
Joint involvement, rectal bleeding, eye involvement, number of attacks, and disease activity are 
determinants of 42.5% in affecting QoL (R2 = 0.425, p <0.001). 37.5% of patients with BD have 
been using CIHA for the last 1 year. They use black mulberry molasses (32%), coriander (9.3%), 
and thyme juice mouthwash (4%) for oral aphthous, wet cupping (24%), and St. John’s wort oil 
(19%) for genital wounds among CIHA methods. 

Conclusion:
The decisive factor in the use of CIHA in patients with BD was to have genital wounds or loss of 
sensation in the arm.  Therefore, the results of this study are important in terms of leading to 
further experimental studies to determine the CIHA to be used for symptoms in patients with BD.
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INTRODUCTION
Behçet’s disease (BD), which was first identified by Prof. Dr. 
Hulusi Behçet in 1937 and entered the world literature, is a 
chronic, inflammatory, multisystem health problem charac-
WHUL]HG�E\�H[DFHUEDWLRQV�DQG�UHPLVVLRQV��YHQRXV�DQG�DUWHULDO�
involvement, and classified under primary vasculitis (1-4). 
According to the diagnostic criteria of the International Study 
Group of Behçet’s Disease, the diagnosis of BD is made with 
the concomitant of at least two of the findings of recurrent 
oral aphthous, genital ulceration, eye lesions, skin lesions and 
positive resulted pathergy test in addition to recurrent oral 
aphthous that cannot be explained by any other clinical 
reason (5). BD, which can be seen all over the world and in 
almost every race, is quite common in the northern hemi-
sphere and in countries that are strikingly on the historical 
'Silk Road' such as Turkey, Iran and the Far East (Japan, 
&KLQD��.RUHD���%'�LV�PRVW�IUHTXHQWO\�VHHQ�LQ�7XUNH\�LQ�WKH�
world.  The prevalence ranges between 370-420 per hundred 
thousand in Turkey (6,7). The studies show that its preva-
lence is 13.5/100.000 in Japan, 1/100.000 in England, 
1.67/10.000 in Iran, 1.7/10.000 in Iraq, 2/10.000 in Saudi 
Arabia, and 1.4/10.000 in China (8,9).  
BD, due to the fact that it occurs at the age of 20-40 when life 
is most active, has multisystem organ involvement, and has 

high morbidity and mortality, besides deterioration in quality 
of life, it also brings workforce losses (8,10-15).  Among the 
most important factors affecting the QoL in BD are joint 
involvement that causes tiredness, disability and pain, painful 
genital ulcers that affect body image and sexual life, recurrent 
oral aphthous, skin lesions, eye involvement, anxiety and 
depression due to immunosuppressive therapy and the 
disease (8,10-16). Health-related QoL evaluation helps 
doctors and nurses in applying clinical practices effectively, 
making appropriate treatment decisions for the patient, deter-
mining the patient's social, emotional and physical needs, and 
improving the quality of care by considering the patient holis-
tically (8,17-19). Therefore, it is important to maintain a 
multidisciplinary approach in BD which is a multi-systemic 
disease. Since the BD is a disease of unknown etiology, there 
is no specific treatment. The treatment generally involves 
immunosuppressives, anti-inflammatory drugs, and steroid 
agents, but the treatment effect is not very satisfactory. For 
this reason, especially moderate and severe patients with BD 
may seek Complementary and Integrative Health Approaches 
(CIHA) to treat the undesirable side effects of medicinal 
drugs, strengthen the immune system, reduce the likelihood 
of recurrence of symptoms, symptom management, maintain 
well-being, and also treat the root causes of the disease 
(20-22).   
The literature shows that there are many studies evaluating 
QoL in BD (1,8,10-13,15,16) however, there are no studies 
on the use of CIHA in these patients. Only one meta-analysis 
study was found on herbal therapy in Behçet's disease (21). 
Therefore, this study aims to determine the effect of common 
symptoms on QoL in BD and the CIHA used by BD to cope 
with these symptoms.

METHODS  
Participants 
Design, Setting, and Sample 
The population of this descriptive study consisted of all 
Behçet patients (n = 330) who are registered with the 
Behçet’s Disease and Familial Mediterranean Fever Patients 
Association. The sample consisted of all patients with BD (n 
= 247) over the age of 18, who agreed to participate in the 
study, no communication problem, and who met the diagnos-
tic criteria proposed at the International Study Group of 
Behçet’s Disease(International Study Group for Behçet's 
Disease, Criteria for diagnosis of Behçet's disease) and 
diagnosed with Behçet's disease by a specialist doctor. The 
data were collected by the researcher and the president of the 
association, via an online form between 
31.08.2020-06.12.2020, as it coincided with the peak of the 
covid 19 outbreak. Each patient was informed about the study 
and consent was taken from the patients. Patients' personal 
ULJKWV� DQG� SULYDWH� LQIRUPDWLRQ� DUH� SURWHFWHG�� 9ROXQWHHULVP�
was taken as the basis for patients’ participation in the study. 
The rate of participation in the study was 86.66%. We ran the 
study according to the Helsinki Declaration (World Medical 
Association Declaration of Helsinki Ethical Principles For 
Medical Research Involving Human Subjects).

Table II: Distribution of Quality of Life Scores According to 
                Disease-Related Characteristics (n = 247).

The results of multiple regression analysis used to examine 
the variables affecting the QoL shows that joint involvement, 
rectal bleeding, eye involvement, number of attacks, and 
disease activity affect the QoL at a deterministic rate of 
42.5% (R2 = 0.425, p <0.001) (Table III).

Table III: Examination of Quality of Life via Regression Analysis 
                  According to Disease Characteristics.

 

37.5% of the patients have been using CIHA for the last 1 
\HDU��7DEOH�,9�VKRZV�&,+$�XVDJH�DQG�&,+$�PHWKRGV�DFFRUG-
ing to common clinical symptoms of BD. The study shows 
that BP with the symptoms of genital wounds (p = 0.01), 
rectal bleeding (p = 0.04), and loss of feeling in arm (p = 
�������VWDWLVWLFDOO\�XVHG�PRUH�&,+$��7DEOH�,9���

 

Table IV: CIHA’s Used by Patients with BD According to 
                 Clinical Symptoms.

The results of multiple regression analysis examined the 
clinical symptoms affecting the use of CIHA according to 
clinical symptoms show that the loss of sensation in the arm 
and the genital wound have a determinative affect on the use 
RI�&,+$�DW�D�UDWH�RI��������5�� ��������S� ���������7DEOH�9���
The study shows that BP use CIHA such as black mulberry 
molasses (32.0%), carbonated water (14.6%), alum (9.3%), 
coriander (9.3%), pollen-propolis mixture (5.3%) and thyme 
juice mouthwash for oral aphthous (4%), wet cupping 
(24.0%), St. John’s wort oil (19.0%), olive oil (19.0%), 
baticonol and water (14.3%) and leech therapy (4.7%) for 
genital wounds, mulberry molasses (39.0%), wet cupping 
(23.0%), St. John’s wort oil (28.0%) and leech (10.0%) for 
erythema nodosum, honey (48.0%), propolis (18.0%), wet 

cupping (13.0%), acupuncture (7.0%), Reiki (5.0%) and 
bioenergy (4.0%) for fatigue, lemon (32.0%), thyme (21.0%) 
and mint (14.0%) for nausea and vomiting, wet cupping 
(15.5%), hot spring (9.0%), mulberry molasses (8.0%), 
lemon-garlic cure (8.0%), cabbage and sycamore leaf 
mixture (7.0%), St. John’s wort (7.0%), okra seeds (5.0%) 
and dandelion (4.0%) for joint involvement, wet cupping 
(17.0%), peppermint oil (15.0%), olive oil-laurel mixture 
(15.0%) and rosemary (15.0%) for headache, quince seed 
(15.0%), rosehip (24.0%), black pepper (22.0%) and black-
berry leaves (15.0%) for diarrhea, honey (25.0%), cinnamon 
(14.0%), banana (25.0%) and kefir (22.0%) for rectal bleed-
ing, wet cupping (20.0%), hot spring (20.0%), black seed oil 
(30.0%) and leech therapy (11.0%) for loss of sensation and 
weakness in the arm, exercise (26.0%), hot spring (21.0%), 
wet cupping (17.0%) and acupuncture (7.5%) for loss of 
sensation and weakness in the leg, wet cupping (37.0%), 
acupuncture (18.0%) and bioenergy (13.0%) methods for eye 
LQYROYHPHQW��7DEOH�,9���

Table V: Investigation of Use of CIHA According to Clinical 
                Symptoms with Regression Analysis.

DISCUSSION
Evaluation of the QoL of patients with BD with disease-spe-
cific scales such as BD-QoL is valuable since it enables the 
comparison of the QoL in patients living in different cultures, 
determination of common factors affecting the QoL in these 
patients, and ultimately the possibility of creating a common 
strategy to reduce negative factors. This study is the first to 
examine the CIHA used by patients with BD to cope with 
symptoms and their relationship with QoL. Therefore, it will 
be instrumental in filling the gaps in this area and will shed 
light on new studies to be conducted on patients with BD.
BD, which is a chronic disease, adversely affects the physical 
and mental health, and the QoL of the patient due to both 
multisystem organ involvement, and high morbidity and 
mortality, and physical disabilities (8,10,11). Especially, 
clinical findings seen in patients with BD chronic and 
multi-systemic involvement affect QoL negatively. Recurrent 
and painful oral aphthous cause eating problems, and painful 
genital ulcers cause negative perception of body image 
difficulties/unhappiness/dissatisfaction in sexual intercourse, 
and negative perception of body image (8,10,11). Eye 
involvement and loss of vision cause significant morbidity 
and loss of workforce, and joint involvement causes pain, 
limitation of movement and loss of workforce, which 
negatively affects QoL. 
When QoL was evaluated according to clinical symptoms in 
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Data collection
The data were collected using the Patient Information Form 
consisting of 20 questions including sociodemographic data 
(age, gender, economic status, marital status), disease-related 
characteristics(Presence of another chronic disease, regular 
drug use, duration of disease, disease attack, disease active)  
and the use of CIHA, CIHA methods they used to cope with 
the symptoms, and Behçet's Disease Quality of Life Scale 
(BDQoL). Gillworth et al. developed the BDQoL in 2004 in 
order to measure the QoL of the last month in patients with 
BD (23). BDQoL consists of 30 expressions with “yes” and 
“no” answer options. BDQoL has a negative evaluation, in 
other words, if the patient thinks that the statement on the 
scale is appropriate for their condition and marks the ‘yes’ 
option for that statement, it means that Behçet's disease 
affects that aspect of their life negatively. Each ‘yes’ answer 
takes 1 point, and ‘no’ answers take no point in the evalua-
tion, and BDQoL total score ranges between 0-30. 0 
represents the best, 30 represents the worst QoL. As the score 
LQFUHDVHV�� 4R/� GHFUHDVHV�� (UGR÷DQ� DQG� 3ÕQDU� �������PDGH�
the Turkish validity and reliability of the scale and the Cron-
bach alpha internal consistency coefficient was found to be 
0.95 (17). In our study, the Cronbach alpha value of the 
BDQoL was found to be 0.93.

 Ethical Considerations
Before the study, a permission dated 05/06/2020 with the 
protocol number 805 was taken from the University Human 
Research Board of Ethics. Each patient was informed about 
the study and consent was taken from the patients. We ran the 
study according to the Helsinki Declaration (World Medical 
Association Declaration of Helsinki Ethical Principles For 
Medical Research Involving Human Subjects, Zonguldak 
Bulent Ecevit University). 

 Statistical Analysis
Data was evaluated using the SPSS 16.0 program and after 
the skewness and kurtosis values exhibited the conditions of 
normal distribution, data was evaluated using percentages, 
mean values, standard deviation, chi-square test, the t test, 
$129$�DQG�OLQHDU�UHJUHVVLRQ�DQDO\VLV�

RESULTS
Table I shows the QoL scores of patients with BD according 
to their sociodemographic characteristics. No statistically 
significant difference was found between the QoL scores of 
the patients with a mean age of 37.4 ± 5.62 according to 
sociodemographic characteristics (p> 0.05).

Table I: Distribution of Quality of Life Scores According to 
               Socio-Demographic Features (n = 247).

Table II shows the distribution of the QoL scores of the 
patients according to the characteristics related to the disease. 
Table II shows that the clinical symptoms such as genital 
wound (p = 0.003), erythema nodosum (p = 0.001), joint 
involvement (p < 0.0001), tiredness (p < 0.0001), nausea or 
vomiting (p = 0.03), diarrhea (p = 0.001), rectal bleeding (p < 
0.0001) , loss of sensation and weakness in arm (p < 0.0001) 
and leg (p < 0.0001), eye involvement (p < 0.0001), having an 
attack in the past year (p < 0.0001), number of attacks (p = 
0.001) and disease activity (p < 0.0001) have the most statis-
tically significant affect on QoL. The study found that the 
clinical symptoms such as presence of another chronic 
disease, duration of the disease, regular drug use, mouth sore, 
and headache do not make a statistically significant differ-
ence on QoL (p > 0.05).

this study, although oral aphthous and headache were 
common symptoms, it did not affect QoL. Other symptoms 
such as genital wound, erythema nodosum, joint involve-
ment, tiredness, nausea or vomiting, diarrhea, rectal bleeding, 
loss of sensation and weakness in legs and arms, and ocular 
involvement affected QoL at a statistically significant level. 
According to the studies conducted, the clinical findings that 
seem to be the most important factors that negatively affect 
the QoL, include tiredness (8,24,25), genital ulcers (8,11), 
joint involvement (1,8,11,25) and ocular involvement 
(8,11,13,25) similar to our study. Results of the regression 
analysis showed that especially joint involvement, rectal 
bleeding, ocular involvement, number of attacks, and disease 
activity were determinants by 42.5%. Bernabe et al. (2010) 
reported that the most powerful symptoms that negatively 
affect QoL are joint, stomach and intestinal involvement, 
similar to our study (1). 
Our study showed that having an attack in the past year, 
increased number of attacks, and having an active disease 
decreased QoL. Similar to our findings, different studies have 
shown that the QoL decreases when the disease is active 
(15,24,25).
Our study showed that 37.5% of patients with BD have been 
using CIHA for the last 1 year. Since this study is the first 
study on the use of CIHA in patients with BD, the findings 
will be discussed with the research results regarding the use 
of CIHA in similar symptoms arising from other etiologies.
Nowadays, the interest in using CIHA has increased due to 
patients' desire to take more control and responsibility in their 
own treatments, efforts to reach interventions to reduce 
symptoms, insufficient time of the healthcare team, high cost 
of current treatments, desire to feel better mentally, and 
inability to satisfy with modern medical methods (26,27).

Therefore, Behçet's patients may have preferred CIHA 
because they could not cope with recurrent symptoms that 
negatively affect QoL, were not satisfied with the treatment 
and were afraid of drug side effects. Our study found that 
those with genital ulcers, rectal bleeding, and those with loss 
of sensation in the arm used statistically significant more 
CIHA. Genital ulcers seen in BD are painful. In addition to 
pain, it causes difficulties in physical activity. One or more 
may exist. Genital ulcers are one of the symptoms that usual-
ly heal in 10-30 days and most affect QoL in BD. This is also 
true for patients with rectal bleeding. The reason that these 
patients have preferred CIHA may be the sociodemographic 
VWUXFWXUH�RI�RXU�FRXQWU\��SHUKDSV� WKH\�DYRLGHG�FRQVXOWLQJ�D�
physician because they were embarrassed about genital and 
rectal examinations (28). In addition, they may have tried to 
use these methods rather than going to the clinic because they 
have access to these methods more easily, and they think they 
are more natural. We found that patients frequently used wet 
cupping (24.0%), St. John’s wort oil (19.0%), olive oil 
(19.0%) and acupuncture (7.1%) to cope with this symptom. 
Erras et al (2013) reported that wet cupping application in 
patients with oral and genital aphthouses significantly 
reduced the number of attacks per month, the number of 
ulcers per attack, and the duration of attacks, and 91.7% of 

the patients in the intervention group had a complete response 
to oral aphtosis (29).
We found that St. John’s wort which is used in many areas 
such as smaller wounds, sunburns, blunt traumata, ulcers, 
varicose, hemorrhoids, myalgia, decubitus, keloid scars, and 
tooth extraction, is also used by patients with BD for genital 
ulcers. St. John’s wort, a medicinal plant widely used in skin 
diseases such as atopic dermatitis, psoriasis and herpes infec-
tion with its anti-inflammatory, antimicrobial, and anticancer 
properties, is clinically effective against herpes labialis and 
herpes genitalis (30). St. John’s wort produced significant 
reductions in genital ulcer symptom scores (such as pain and 
LWFKLQJ��EOLVWHU�QXPEHU�DQG�VL]H�RI�WKH�DIIHFWHG�DUHD��LQ�WZR�
LQGHSHQGHQW� GRXEOH�EOLQG�� UDQGRPL]HG�� SODFHER�FRQWUROOHG�
VWXGLHV�������7KHUHIRUH��UDQGRPL]HG�FRQWUROOHG�WULDOV��5&7V��
can be conducted to use St. John’s wort oil in BD. We also 
found that 7.1% of the patients used acupuncture for genital 
ulcers. 
We found that the weakness and loss of sensation in the arm 
in BD are determinative in the use of CIHA. Clinics observe 
neurological symptoms for five years after the diagnosis of 
BD. Different studies reported that the frequency of neuro-
logical involvement varies between 2.2-50% (31). The 
National Health Interview Survey (NHIS) (2007) reported 
that 44.1% of patients over the age of 18 with neurological 
disorders did not benefit from traditional drug treatments, and 
used at least 1 CIHA (32). The debilitating symptoms that 
cause loss of sensation in the arm can lead to significant 
impairments in the patient's working life and daily life activi-
ties (33). This may have led patients with BD to the use of 
CIHA. We found that the patients used cupping (20.0%), spa 
(20%), black cumin oil (30.0%) and Hirudotherapy-leech 
(11.0%) to cope with the symptom of loss of sensation and 
weakness in the arm. A systematic review published on the 
use of cupping therapy in many medical conditions reported 
that it is frequently used for facial paralysis, stroke rehabilita-
tion, and cervical spondylosis, and has beneficial effects for 
painful conditions and facial paralysis (34). Patients with BD 
may also have used it to deal with loss of sensation in the arm 
and leg.
Also, when we examine CIHA that patients with BD use for 
other common clinical symptoms, we see that black mulberry 
molasses (32.0%), carbonated water (14.6%), alum (9.3%), 
coriander (9.3%), pollen-propolis mixture (%5.3) and thyme 
juice mouthwash (4%) are frequently used for oral aphthous. 
QoL of patients with BD with oral aphthous is worse than 
those without oral aphthous, and oral aphthous cause pain and 
negatively affect the patient's social life and daily activities. 
Oral health-related quality of life is low in patients with BD. 
Therefore, patients may have applied to CIHA methods (12). 
Demir Dogan et al. (2017) reported that black mulberry 
molasses prevented the development of radiation-induced 
oral mucositis and reduced its severity (35). Coriander is an 
effective plant against oral pathogens, it has antioxidant, 
anti-inflammatory, analgesic and antimicrobial properties 
(36). Studies reported that coriander oil applied in patients 
with oral infections like periodontal abscess, periapical 
abscess, chronic periodontitis, periapical granuloma, dental 

caries has antibacterial activity against Streptococcus salivar-
ius, Streptococcus sanguis and Lactobacilli acidophilus (37). 
Studies reported that mouthwash formulations consisting of 
thyme, laurel, rosemary and sage oils are effective against 
microorganisms affecting the oral cavity (38). Therefore, 
patients with BD may have tried and benefited from these 
products. So, experimental studies are needed related to the 
use of these methods by patients with BD.
We found that patients with BD frequently used honey 
(40.0%), propolis (18.0%), wet cupping (13.0%), Reiki 
(5.0%), bioenergy (4.0%) in order to cope with tiredness, 
which is a common symptom seen in the majority of BD 
(90.3%). Propolis is a bee product commonly used for 
tiredness. It activates macrophages, contains flavonoids, 
amino acids, and many vitamins, has antibacterial, antiviral, 
and anti-inflammatory effects (39). Other than this, we found 
that patients with BD use energy therapies such as Reiki and 
bioenergy to cope with tiredness. The studies on the therapeu-
tic effect of Reiki reported that it has effects such as relieving 
pain (especially postoperative and cancer), reducing anxiety/-
depression, improving QoL, and reducing tiredness (40,41).  
It is noteworthy that Reiki, which is most commonly used to 
relieve tiredness in cancer patients (40,41),  is also used in 
BD. This situation can be taken into account in experimental 
studies where tiredness will be evaluated in BD.
We see that patients with BD suffering from joint involve-
ment, which is the most important symptom affecting QoL in 
BD, use methods such as wet cupping (15.5%), hot spring 
(9.0%), bioenergy (7.0%), lemon-garlic cure (8.0%), black 
cumin oil. In another disease group, osteoarthritis, pulsatile 
dry cupping has been reported to reduce joint pain and 
improve QoL (42). Also, a RCT in which the effect of the hot 
spring was examined in patients with knee osteoarthritis 
reported that the application of the hot spring reduced pain 
and was effective in improving physical function in patients 
with arthritis (43). Therefore, it is inevitable for BD to apply 
methods such as cupping and hot springs for joint involve-
ment, which is the symptom that most affects QoL by causing 
movement limitation and pain in BD.
We see that they use cupping (37.0%), acupuncture (18.0%) 
and Reiki (11.0%) for ocular involvement, which is another 
symptom that negatively affects the QoL in BD.
We see that acupuncture is also used by patients with BD for 
ocular involvement. Acupuncture is used for macular degen-
eration, glaucoma, watery eyes, dry eyes, cataracts and many 
eye ailments (44). A study evaluating the effect of acupunc-
ture on visual function in patients with nystagmus, reported 
improvement in visual functions and increase in QoL (45). 

Limitations of the study
Our findings are limited to the research sample and cannot be 
JHQHUDOL]HG� WR� DOO� %HKoHW
V� SDWLHQWV�� 7KHUHIRUH�� ZH� UHFRP-
mend that researches on the subject be conducted in larger 
sample groups.
And, since this study is the first study on the use of CIHA in 
patients with BD, another study limitation is that the discus-
sion part is conducted with different disease groups.

CONCLUSION
We determined that there are factors such as having an attack 
in the past year, the number of attacks, and the disease activi-
ty in addition to symptoms such as genital ulcers, erythema 
nodosum, joint involvement, fatigue, nausea or vomiting, 
diarrhea, rectal bleeding, loss of sensation and weakness in 
the arms and legs, eye involvement, that are affecting the QoL 
highly. In addition, we found that 37.5% of the patients have 
used the CIHA in the last 1 year to cope with the symptoms. 
Symptoms of the genital ulcer and loss of sensation in the arm 
were found to be determinant in the use of CIHA. Physicians 
and nurses working in rheumatology or related fields should 
routinely evaluate each symptom separately while taking the 
patient's medical history into consideration, and question the 
CIHA they use specific to each symptom. Thus, patients 
should be prevented from using CIHA hidden and uncon-
sciously, and their treatment being adversely affected.
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ABSTRACT
Objective: 
This study aims to determine the effect of common symptoms on Quality of Life (QoL) in 
patients with Behcet Disease (BD) and complementary and integrative health approaches used 
by patients to cope with these symptoms.

Methods: 
The population of this descriptive study consisted of all patients with BD (n = 330) who are regis-
tered with the Behçet’s Disease and Familial Mediterranean Fever Patients Association. The data 
were collected by the researcher and the president of the association, via an online form between 
31.08.2020-06.12.2020. The sample consisted of all patients with BD  who met the inclusion 
criteria (n=247). The data were collected using the Patient Information Form, and Behçet's 
Disease Quality of Life Scale (BDQoL). 

Results: 
Joint involvement, rectal bleeding, eye involvement, number of attacks, and disease activity are 
determinants of 42.5% in affecting QoL (R2 = 0.425, p <0.001). 37.5% of patients with BD have 
been using CIHA for the last 1 year. They use black mulberry molasses (32%), coriander (9.3%), 
and thyme juice mouthwash (4%) for oral aphthous, wet cupping (24%), and St. John’s wort oil 
(19%) for genital wounds among CIHA methods. 

Conclusion:
The decisive factor in the use of CIHA in patients with BD was to have genital wounds or loss of 
sensation in the arm.  Therefore, the results of this study are important in terms of leading to 
further experimental studies to determine the CIHA to be used for symptoms in patients with BD.

Key Words: 
Behçet’s Disease, Symptom, Complementary and integrative health approaches, Qality of life
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INTRODUCTION
Behçet’s disease (BD), which was first identified by Prof. Dr. 
Hulusi Behçet in 1937 and entered the world literature, is a 
chronic, inflammatory, multisystem health problem charac-
WHUL]HG�E\�H[DFHUEDWLRQV�DQG�UHPLVVLRQV��YHQRXV�DQG�DUWHULDO�
involvement, and classified under primary vasculitis (1-4). 
According to the diagnostic criteria of the International Study 
Group of Behçet’s Disease, the diagnosis of BD is made with 
the concomitant of at least two of the findings of recurrent 
oral aphthous, genital ulceration, eye lesions, skin lesions and 
positive resulted pathergy test in addition to recurrent oral 
aphthous that cannot be explained by any other clinical 
reason (5). BD, which can be seen all over the world and in 
almost every race, is quite common in the northern hemi-
sphere and in countries that are strikingly on the historical 
'Silk Road' such as Turkey, Iran and the Far East (Japan, 
&KLQD��.RUHD���%'�LV�PRVW�IUHTXHQWO\�VHHQ�LQ�7XUNH\�LQ�WKH�
world.  The prevalence ranges between 370-420 per hundred 
thousand in Turkey (6,7). The studies show that its preva-
lence is 13.5/100.000 in Japan, 1/100.000 in England, 
1.67/10.000 in Iran, 1.7/10.000 in Iraq, 2/10.000 in Saudi 
Arabia, and 1.4/10.000 in China (8,9).  
BD, due to the fact that it occurs at the age of 20-40 when life 
is most active, has multisystem organ involvement, and has 

high morbidity and mortality, besides deterioration in quality 
of life, it also brings workforce losses (8,10-15).  Among the 
most important factors affecting the QoL in BD are joint 
involvement that causes tiredness, disability and pain, painful 
genital ulcers that affect body image and sexual life, recurrent 
oral aphthous, skin lesions, eye involvement, anxiety and 
depression due to immunosuppressive therapy and the 
disease (8,10-16). Health-related QoL evaluation helps 
doctors and nurses in applying clinical practices effectively, 
making appropriate treatment decisions for the patient, deter-
mining the patient's social, emotional and physical needs, and 
improving the quality of care by considering the patient holis-
tically (8,17-19). Therefore, it is important to maintain a 
multidisciplinary approach in BD which is a multi-systemic 
disease. Since the BD is a disease of unknown etiology, there 
is no specific treatment. The treatment generally involves 
immunosuppressives, anti-inflammatory drugs, and steroid 
agents, but the treatment effect is not very satisfactory. For 
this reason, especially moderate and severe patients with BD 
may seek Complementary and Integrative Health Approaches 
(CIHA) to treat the undesirable side effects of medicinal 
drugs, strengthen the immune system, reduce the likelihood 
of recurrence of symptoms, symptom management, maintain 
well-being, and also treat the root causes of the disease 
(20-22).   
The literature shows that there are many studies evaluating 
QoL in BD (1,8,10-13,15,16) however, there are no studies 
on the use of CIHA in these patients. Only one meta-analysis 
study was found on herbal therapy in Behçet's disease (21). 
Therefore, this study aims to determine the effect of common 
symptoms on QoL in BD and the CIHA used by BD to cope 
with these symptoms.

METHODS  
Participants 
Design, Setting, and Sample 
The population of this descriptive study consisted of all 
Behçet patients (n = 330) who are registered with the 
Behçet’s Disease and Familial Mediterranean Fever Patients 
Association. The sample consisted of all patients with BD (n 
= 247) over the age of 18, who agreed to participate in the 
study, no communication problem, and who met the diagnos-
tic criteria proposed at the International Study Group of 
Behçet’s Disease(International Study Group for Behçet's 
Disease, Criteria for diagnosis of Behçet's disease) and 
diagnosed with Behçet's disease by a specialist doctor. The 
data were collected by the researcher and the president of the 
association, via an online form between 
31.08.2020-06.12.2020, as it coincided with the peak of the 
covid 19 outbreak. Each patient was informed about the study 
and consent was taken from the patients. Patients' personal 
ULJKWV� DQG� SULYDWH� LQIRUPDWLRQ� DUH� SURWHFWHG�� 9ROXQWHHULVP�
was taken as the basis for patients’ participation in the study. 
The rate of participation in the study was 86.66%. We ran the 
study according to the Helsinki Declaration (World Medical 
Association Declaration of Helsinki Ethical Principles For 
Medical Research Involving Human Subjects).

Table II: Distribution of Quality of Life Scores According to 
                Disease-Related Characteristics (n = 247).

The results of multiple regression analysis used to examine 
the variables affecting the QoL shows that joint involvement, 
rectal bleeding, eye involvement, number of attacks, and 
disease activity affect the QoL at a deterministic rate of 
42.5% (R2 = 0.425, p <0.001) (Table III).

Table III: Examination of Quality of Life via Regression Analysis 
                  According to Disease Characteristics.

 

37.5% of the patients have been using CIHA for the last 1 
\HDU��7DEOH�,9�VKRZV�&,+$�XVDJH�DQG�&,+$�PHWKRGV�DFFRUG-
ing to common clinical symptoms of BD. The study shows 
that BP with the symptoms of genital wounds (p = 0.01), 
rectal bleeding (p = 0.04), and loss of feeling in arm (p = 
�������VWDWLVWLFDOO\�XVHG�PRUH�&,+$��7DEOH�,9���

 

Table IV: CIHA’s Used by Patients with BD According to 
                 Clinical Symptoms.

The results of multiple regression analysis examined the 
clinical symptoms affecting the use of CIHA according to 
clinical symptoms show that the loss of sensation in the arm 
and the genital wound have a determinative affect on the use 
RI�&,+$�DW�D�UDWH�RI��������5�� ��������S� ���������7DEOH�9���
The study shows that BP use CIHA such as black mulberry 
molasses (32.0%), carbonated water (14.6%), alum (9.3%), 
coriander (9.3%), pollen-propolis mixture (5.3%) and thyme 
juice mouthwash for oral aphthous (4%), wet cupping 
(24.0%), St. John’s wort oil (19.0%), olive oil (19.0%), 
baticonol and water (14.3%) and leech therapy (4.7%) for 
genital wounds, mulberry molasses (39.0%), wet cupping 
(23.0%), St. John’s wort oil (28.0%) and leech (10.0%) for 
erythema nodosum, honey (48.0%), propolis (18.0%), wet 

cupping (13.0%), acupuncture (7.0%), Reiki (5.0%) and 
bioenergy (4.0%) for fatigue, lemon (32.0%), thyme (21.0%) 
and mint (14.0%) for nausea and vomiting, wet cupping 
(15.5%), hot spring (9.0%), mulberry molasses (8.0%), 
lemon-garlic cure (8.0%), cabbage and sycamore leaf 
mixture (7.0%), St. John’s wort (7.0%), okra seeds (5.0%) 
and dandelion (4.0%) for joint involvement, wet cupping 
(17.0%), peppermint oil (15.0%), olive oil-laurel mixture 
(15.0%) and rosemary (15.0%) for headache, quince seed 
(15.0%), rosehip (24.0%), black pepper (22.0%) and black-
berry leaves (15.0%) for diarrhea, honey (25.0%), cinnamon 
(14.0%), banana (25.0%) and kefir (22.0%) for rectal bleed-
ing, wet cupping (20.0%), hot spring (20.0%), black seed oil 
(30.0%) and leech therapy (11.0%) for loss of sensation and 
weakness in the arm, exercise (26.0%), hot spring (21.0%), 
wet cupping (17.0%) and acupuncture (7.5%) for loss of 
sensation and weakness in the leg, wet cupping (37.0%), 
acupuncture (18.0%) and bioenergy (13.0%) methods for eye 
LQYROYHPHQW��7DEOH�,9���

Table V: Investigation of Use of CIHA According to Clinical 
                Symptoms with Regression Analysis.

DISCUSSION
Evaluation of the QoL of patients with BD with disease-spe-
cific scales such as BD-QoL is valuable since it enables the 
comparison of the QoL in patients living in different cultures, 
determination of common factors affecting the QoL in these 
patients, and ultimately the possibility of creating a common 
strategy to reduce negative factors. This study is the first to 
examine the CIHA used by patients with BD to cope with 
symptoms and their relationship with QoL. Therefore, it will 
be instrumental in filling the gaps in this area and will shed 
light on new studies to be conducted on patients with BD.
BD, which is a chronic disease, adversely affects the physical 
and mental health, and the QoL of the patient due to both 
multisystem organ involvement, and high morbidity and 
mortality, and physical disabilities (8,10,11). Especially, 
clinical findings seen in patients with BD chronic and 
multi-systemic involvement affect QoL negatively. Recurrent 
and painful oral aphthous cause eating problems, and painful 
genital ulcers cause negative perception of body image 
difficulties/unhappiness/dissatisfaction in sexual intercourse, 
and negative perception of body image (8,10,11). Eye 
involvement and loss of vision cause significant morbidity 
and loss of workforce, and joint involvement causes pain, 
limitation of movement and loss of workforce, which 
negatively affects QoL. 
When QoL was evaluated according to clinical symptoms in 
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Data collection
The data were collected using the Patient Information Form 
consisting of 20 questions including sociodemographic data 
(age, gender, economic status, marital status), disease-related 
characteristics(Presence of another chronic disease, regular 
drug use, duration of disease, disease attack, disease active)  
and the use of CIHA, CIHA methods they used to cope with 
the symptoms, and Behçet's Disease Quality of Life Scale 
(BDQoL). Gillworth et al. developed the BDQoL in 2004 in 
order to measure the QoL of the last month in patients with 
BD (23). BDQoL consists of 30 expressions with “yes” and 
“no” answer options. BDQoL has a negative evaluation, in 
other words, if the patient thinks that the statement on the 
scale is appropriate for their condition and marks the ‘yes’ 
option for that statement, it means that Behçet's disease 
affects that aspect of their life negatively. Each ‘yes’ answer 
takes 1 point, and ‘no’ answers take no point in the evalua-
tion, and BDQoL total score ranges between 0-30. 0 
represents the best, 30 represents the worst QoL. As the score 
LQFUHDVHV�� 4R/� GHFUHDVHV�� (UGR÷DQ� DQG� 3ÕQDU� �������PDGH�
the Turkish validity and reliability of the scale and the Cron-
bach alpha internal consistency coefficient was found to be 
0.95 (17). In our study, the Cronbach alpha value of the 
BDQoL was found to be 0.93.

 Ethical Considerations
Before the study, a permission dated 05/06/2020 with the 
protocol number 805 was taken from the University Human 
Research Board of Ethics. Each patient was informed about 
the study and consent was taken from the patients. We ran the 
study according to the Helsinki Declaration (World Medical 
Association Declaration of Helsinki Ethical Principles For 
Medical Research Involving Human Subjects, Zonguldak 
Bulent Ecevit University). 

 Statistical Analysis
Data was evaluated using the SPSS 16.0 program and after 
the skewness and kurtosis values exhibited the conditions of 
normal distribution, data was evaluated using percentages, 
mean values, standard deviation, chi-square test, the t test, 
$129$�DQG�OLQHDU�UHJUHVVLRQ�DQDO\VLV�

RESULTS
Table I shows the QoL scores of patients with BD according 
to their sociodemographic characteristics. No statistically 
significant difference was found between the QoL scores of 
the patients with a mean age of 37.4 ± 5.62 according to 
sociodemographic characteristics (p> 0.05).

Table I: Distribution of Quality of Life Scores According to 
               Socio-Demographic Features (n = 247).

Table II shows the distribution of the QoL scores of the 
patients according to the characteristics related to the disease. 
Table II shows that the clinical symptoms such as genital 
wound (p = 0.003), erythema nodosum (p = 0.001), joint 
involvement (p < 0.0001), tiredness (p < 0.0001), nausea or 
vomiting (p = 0.03), diarrhea (p = 0.001), rectal bleeding (p < 
0.0001) , loss of sensation and weakness in arm (p < 0.0001) 
and leg (p < 0.0001), eye involvement (p < 0.0001), having an 
attack in the past year (p < 0.0001), number of attacks (p = 
0.001) and disease activity (p < 0.0001) have the most statis-
tically significant affect on QoL. The study found that the 
clinical symptoms such as presence of another chronic 
disease, duration of the disease, regular drug use, mouth sore, 
and headache do not make a statistically significant differ-
ence on QoL (p > 0.05).

this study, although oral aphthous and headache were 
common symptoms, it did not affect QoL. Other symptoms 
such as genital wound, erythema nodosum, joint involve-
ment, tiredness, nausea or vomiting, diarrhea, rectal bleeding, 
loss of sensation and weakness in legs and arms, and ocular 
involvement affected QoL at a statistically significant level. 
According to the studies conducted, the clinical findings that 
seem to be the most important factors that negatively affect 
the QoL, include tiredness (8,24,25), genital ulcers (8,11), 
joint involvement (1,8,11,25) and ocular involvement 
(8,11,13,25) similar to our study. Results of the regression 
analysis showed that especially joint involvement, rectal 
bleeding, ocular involvement, number of attacks, and disease 
activity were determinants by 42.5%. Bernabe et al. (2010) 
reported that the most powerful symptoms that negatively 
affect QoL are joint, stomach and intestinal involvement, 
similar to our study (1). 
Our study showed that having an attack in the past year, 
increased number of attacks, and having an active disease 
decreased QoL. Similar to our findings, different studies have 
shown that the QoL decreases when the disease is active 
(15,24,25).
Our study showed that 37.5% of patients with BD have been 
using CIHA for the last 1 year. Since this study is the first 
study on the use of CIHA in patients with BD, the findings 
will be discussed with the research results regarding the use 
of CIHA in similar symptoms arising from other etiologies.
Nowadays, the interest in using CIHA has increased due to 
patients' desire to take more control and responsibility in their 
own treatments, efforts to reach interventions to reduce 
symptoms, insufficient time of the healthcare team, high cost 
of current treatments, desire to feel better mentally, and 
inability to satisfy with modern medical methods (26,27).

Therefore, Behçet's patients may have preferred CIHA 
because they could not cope with recurrent symptoms that 
negatively affect QoL, were not satisfied with the treatment 
and were afraid of drug side effects. Our study found that 
those with genital ulcers, rectal bleeding, and those with loss 
of sensation in the arm used statistically significant more 
CIHA. Genital ulcers seen in BD are painful. In addition to 
pain, it causes difficulties in physical activity. One or more 
may exist. Genital ulcers are one of the symptoms that usual-
ly heal in 10-30 days and most affect QoL in BD. This is also 
true for patients with rectal bleeding. The reason that these 
patients have preferred CIHA may be the sociodemographic 
VWUXFWXUH�RI�RXU�FRXQWU\��SHUKDSV� WKH\�DYRLGHG�FRQVXOWLQJ�D�
physician because they were embarrassed about genital and 
rectal examinations (28). In addition, they may have tried to 
use these methods rather than going to the clinic because they 
have access to these methods more easily, and they think they 
are more natural. We found that patients frequently used wet 
cupping (24.0%), St. John’s wort oil (19.0%), olive oil 
(19.0%) and acupuncture (7.1%) to cope with this symptom. 
Erras et al (2013) reported that wet cupping application in 
patients with oral and genital aphthouses significantly 
reduced the number of attacks per month, the number of 
ulcers per attack, and the duration of attacks, and 91.7% of 

the patients in the intervention group had a complete response 
to oral aphtosis (29).
We found that St. John’s wort which is used in many areas 
such as smaller wounds, sunburns, blunt traumata, ulcers, 
varicose, hemorrhoids, myalgia, decubitus, keloid scars, and 
tooth extraction, is also used by patients with BD for genital 
ulcers. St. John’s wort, a medicinal plant widely used in skin 
diseases such as atopic dermatitis, psoriasis and herpes infec-
tion with its anti-inflammatory, antimicrobial, and anticancer 
properties, is clinically effective against herpes labialis and 
herpes genitalis (30). St. John’s wort produced significant 
reductions in genital ulcer symptom scores (such as pain and 
LWFKLQJ��EOLVWHU�QXPEHU�DQG�VL]H�RI�WKH�DIIHFWHG�DUHD��LQ�WZR�
LQGHSHQGHQW� GRXEOH�EOLQG�� UDQGRPL]HG�� SODFHER�FRQWUROOHG�
VWXGLHV�������7KHUHIRUH��UDQGRPL]HG�FRQWUROOHG�WULDOV��5&7V��
can be conducted to use St. John’s wort oil in BD. We also 
found that 7.1% of the patients used acupuncture for genital 
ulcers. 
We found that the weakness and loss of sensation in the arm 
in BD are determinative in the use of CIHA. Clinics observe 
neurological symptoms for five years after the diagnosis of 
BD. Different studies reported that the frequency of neuro-
logical involvement varies between 2.2-50% (31). The 
National Health Interview Survey (NHIS) (2007) reported 
that 44.1% of patients over the age of 18 with neurological 
disorders did not benefit from traditional drug treatments, and 
used at least 1 CIHA (32). The debilitating symptoms that 
cause loss of sensation in the arm can lead to significant 
impairments in the patient's working life and daily life activi-
ties (33). This may have led patients with BD to the use of 
CIHA. We found that the patients used cupping (20.0%), spa 
(20%), black cumin oil (30.0%) and Hirudotherapy-leech 
(11.0%) to cope with the symptom of loss of sensation and 
weakness in the arm. A systematic review published on the 
use of cupping therapy in many medical conditions reported 
that it is frequently used for facial paralysis, stroke rehabilita-
tion, and cervical spondylosis, and has beneficial effects for 
painful conditions and facial paralysis (34). Patients with BD 
may also have used it to deal with loss of sensation in the arm 
and leg.
Also, when we examine CIHA that patients with BD use for 
other common clinical symptoms, we see that black mulberry 
molasses (32.0%), carbonated water (14.6%), alum (9.3%), 
coriander (9.3%), pollen-propolis mixture (%5.3) and thyme 
juice mouthwash (4%) are frequently used for oral aphthous. 
QoL of patients with BD with oral aphthous is worse than 
those without oral aphthous, and oral aphthous cause pain and 
negatively affect the patient's social life and daily activities. 
Oral health-related quality of life is low in patients with BD. 
Therefore, patients may have applied to CIHA methods (12). 
Demir Dogan et al. (2017) reported that black mulberry 
molasses prevented the development of radiation-induced 
oral mucositis and reduced its severity (35). Coriander is an 
effective plant against oral pathogens, it has antioxidant, 
anti-inflammatory, analgesic and antimicrobial properties 
(36). Studies reported that coriander oil applied in patients 
with oral infections like periodontal abscess, periapical 
abscess, chronic periodontitis, periapical granuloma, dental 

caries has antibacterial activity against Streptococcus salivar-
ius, Streptococcus sanguis and Lactobacilli acidophilus (37). 
Studies reported that mouthwash formulations consisting of 
thyme, laurel, rosemary and sage oils are effective against 
microorganisms affecting the oral cavity (38). Therefore, 
patients with BD may have tried and benefited from these 
products. So, experimental studies are needed related to the 
use of these methods by patients with BD.
We found that patients with BD frequently used honey 
(40.0%), propolis (18.0%), wet cupping (13.0%), Reiki 
(5.0%), bioenergy (4.0%) in order to cope with tiredness, 
which is a common symptom seen in the majority of BD 
(90.3%). Propolis is a bee product commonly used for 
tiredness. It activates macrophages, contains flavonoids, 
amino acids, and many vitamins, has antibacterial, antiviral, 
and anti-inflammatory effects (39). Other than this, we found 
that patients with BD use energy therapies such as Reiki and 
bioenergy to cope with tiredness. The studies on the therapeu-
tic effect of Reiki reported that it has effects such as relieving 
pain (especially postoperative and cancer), reducing anxiety/-
depression, improving QoL, and reducing tiredness (40,41).  
It is noteworthy that Reiki, which is most commonly used to 
relieve tiredness in cancer patients (40,41),  is also used in 
BD. This situation can be taken into account in experimental 
studies where tiredness will be evaluated in BD.
We see that patients with BD suffering from joint involve-
ment, which is the most important symptom affecting QoL in 
BD, use methods such as wet cupping (15.5%), hot spring 
(9.0%), bioenergy (7.0%), lemon-garlic cure (8.0%), black 
cumin oil. In another disease group, osteoarthritis, pulsatile 
dry cupping has been reported to reduce joint pain and 
improve QoL (42). Also, a RCT in which the effect of the hot 
spring was examined in patients with knee osteoarthritis 
reported that the application of the hot spring reduced pain 
and was effective in improving physical function in patients 
with arthritis (43). Therefore, it is inevitable for BD to apply 
methods such as cupping and hot springs for joint involve-
ment, which is the symptom that most affects QoL by causing 
movement limitation and pain in BD.
We see that they use cupping (37.0%), acupuncture (18.0%) 
and Reiki (11.0%) for ocular involvement, which is another 
symptom that negatively affects the QoL in BD.
We see that acupuncture is also used by patients with BD for 
ocular involvement. Acupuncture is used for macular degen-
eration, glaucoma, watery eyes, dry eyes, cataracts and many 
eye ailments (44). A study evaluating the effect of acupunc-
ture on visual function in patients with nystagmus, reported 
improvement in visual functions and increase in QoL (45). 

Limitations of the study
Our findings are limited to the research sample and cannot be 
JHQHUDOL]HG� WR� DOO� %HKoHW
V� SDWLHQWV�� 7KHUHIRUH�� ZH� UHFRP-
mend that researches on the subject be conducted in larger 
sample groups.
And, since this study is the first study on the use of CIHA in 
patients with BD, another study limitation is that the discus-
sion part is conducted with different disease groups.

CONCLUSION
We determined that there are factors such as having an attack 
in the past year, the number of attacks, and the disease activi-
ty in addition to symptoms such as genital ulcers, erythema 
nodosum, joint involvement, fatigue, nausea or vomiting, 
diarrhea, rectal bleeding, loss of sensation and weakness in 
the arms and legs, eye involvement, that are affecting the QoL 
highly. In addition, we found that 37.5% of the patients have 
used the CIHA in the last 1 year to cope with the symptoms. 
Symptoms of the genital ulcer and loss of sensation in the arm 
were found to be determinant in the use of CIHA. Physicians 
and nurses working in rheumatology or related fields should 
routinely evaluate each symptom separately while taking the 
patient's medical history into consideration, and question the 
CIHA they use specific to each symptom. Thus, patients 
should be prevented from using CIHA hidden and uncon-
sciously, and their treatment being adversely affected.
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ABSTRACT
Objective: 
This study aims to determine the effect of common symptoms on Quality of Life (QoL) in 
patients with Behcet Disease (BD) and complementary and integrative health approaches used 
by patients to cope with these symptoms.

Methods: 
The population of this descriptive study consisted of all patients with BD (n = 330) who are regis-
tered with the Behçet’s Disease and Familial Mediterranean Fever Patients Association. The data 
were collected by the researcher and the president of the association, via an online form between 
31.08.2020-06.12.2020. The sample consisted of all patients with BD  who met the inclusion 
criteria (n=247). The data were collected using the Patient Information Form, and Behçet's 
Disease Quality of Life Scale (BDQoL). 

Results: 
Joint involvement, rectal bleeding, eye involvement, number of attacks, and disease activity are 
determinants of 42.5% in affecting QoL (R2 = 0.425, p <0.001). 37.5% of patients with BD have 
been using CIHA for the last 1 year. They use black mulberry molasses (32%), coriander (9.3%), 
and thyme juice mouthwash (4%) for oral aphthous, wet cupping (24%), and St. John’s wort oil 
(19%) for genital wounds among CIHA methods. 

Conclusion:
The decisive factor in the use of CIHA in patients with BD was to have genital wounds or loss of 
sensation in the arm.  Therefore, the results of this study are important in terms of leading to 
further experimental studies to determine the CIHA to be used for symptoms in patients with BD.

Key Words: 
Behçet’s Disease, Symptom, Complementary and integrative health approaches, Qality of life
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INTRODUCTION
Behçet’s disease (BD), which was first identified by Prof. Dr. 
Hulusi Behçet in 1937 and entered the world literature, is a 
chronic, inflammatory, multisystem health problem charac-
WHUL]HG�E\�H[DFHUEDWLRQV�DQG�UHPLVVLRQV��YHQRXV�DQG�DUWHULDO�
involvement, and classified under primary vasculitis (1-4). 
According to the diagnostic criteria of the International Study 
Group of Behçet’s Disease, the diagnosis of BD is made with 
the concomitant of at least two of the findings of recurrent 
oral aphthous, genital ulceration, eye lesions, skin lesions and 
positive resulted pathergy test in addition to recurrent oral 
aphthous that cannot be explained by any other clinical 
reason (5). BD, which can be seen all over the world and in 
almost every race, is quite common in the northern hemi-
sphere and in countries that are strikingly on the historical 
'Silk Road' such as Turkey, Iran and the Far East (Japan, 
&KLQD��.RUHD���%'�LV�PRVW�IUHTXHQWO\�VHHQ�LQ�7XUNH\�LQ�WKH�
world.  The prevalence ranges between 370-420 per hundred 
thousand in Turkey (6,7). The studies show that its preva-
lence is 13.5/100.000 in Japan, 1/100.000 in England, 
1.67/10.000 in Iran, 1.7/10.000 in Iraq, 2/10.000 in Saudi 
Arabia, and 1.4/10.000 in China (8,9).  
BD, due to the fact that it occurs at the age of 20-40 when life 
is most active, has multisystem organ involvement, and has 

high morbidity and mortality, besides deterioration in quality 
of life, it also brings workforce losses (8,10-15).  Among the 
most important factors affecting the QoL in BD are joint 
involvement that causes tiredness, disability and pain, painful 
genital ulcers that affect body image and sexual life, recurrent 
oral aphthous, skin lesions, eye involvement, anxiety and 
depression due to immunosuppressive therapy and the 
disease (8,10-16). Health-related QoL evaluation helps 
doctors and nurses in applying clinical practices effectively, 
making appropriate treatment decisions for the patient, deter-
mining the patient's social, emotional and physical needs, and 
improving the quality of care by considering the patient holis-
tically (8,17-19). Therefore, it is important to maintain a 
multidisciplinary approach in BD which is a multi-systemic 
disease. Since the BD is a disease of unknown etiology, there 
is no specific treatment. The treatment generally involves 
immunosuppressives, anti-inflammatory drugs, and steroid 
agents, but the treatment effect is not very satisfactory. For 
this reason, especially moderate and severe patients with BD 
may seek Complementary and Integrative Health Approaches 
(CIHA) to treat the undesirable side effects of medicinal 
drugs, strengthen the immune system, reduce the likelihood 
of recurrence of symptoms, symptom management, maintain 
well-being, and also treat the root causes of the disease 
(20-22).   
The literature shows that there are many studies evaluating 
QoL in BD (1,8,10-13,15,16) however, there are no studies 
on the use of CIHA in these patients. Only one meta-analysis 
study was found on herbal therapy in Behçet's disease (21). 
Therefore, this study aims to determine the effect of common 
symptoms on QoL in BD and the CIHA used by BD to cope 
with these symptoms.

METHODS  
Participants 
Design, Setting, and Sample 
The population of this descriptive study consisted of all 
Behçet patients (n = 330) who are registered with the 
Behçet’s Disease and Familial Mediterranean Fever Patients 
Association. The sample consisted of all patients with BD (n 
= 247) over the age of 18, who agreed to participate in the 
study, no communication problem, and who met the diagnos-
tic criteria proposed at the International Study Group of 
Behçet’s Disease(International Study Group for Behçet's 
Disease, Criteria for diagnosis of Behçet's disease) and 
diagnosed with Behçet's disease by a specialist doctor. The 
data were collected by the researcher and the president of the 
association, via an online form between 
31.08.2020-06.12.2020, as it coincided with the peak of the 
covid 19 outbreak. Each patient was informed about the study 
and consent was taken from the patients. Patients' personal 
ULJKWV� DQG� SULYDWH� LQIRUPDWLRQ� DUH� SURWHFWHG�� 9ROXQWHHULVP�
was taken as the basis for patients’ participation in the study. 
The rate of participation in the study was 86.66%. We ran the 
study according to the Helsinki Declaration (World Medical 
Association Declaration of Helsinki Ethical Principles For 
Medical Research Involving Human Subjects).

Table II: Distribution of Quality of Life Scores According to 
                Disease-Related Characteristics (n = 247).

The results of multiple regression analysis used to examine 
the variables affecting the QoL shows that joint involvement, 
rectal bleeding, eye involvement, number of attacks, and 
disease activity affect the QoL at a deterministic rate of 
42.5% (R2 = 0.425, p <0.001) (Table III).

Table III: Examination of Quality of Life via Regression Analysis 
                  According to Disease Characteristics.

 

37.5% of the patients have been using CIHA for the last 1 
\HDU��7DEOH�,9�VKRZV�&,+$�XVDJH�DQG�&,+$�PHWKRGV�DFFRUG-
ing to common clinical symptoms of BD. The study shows 
that BP with the symptoms of genital wounds (p = 0.01), 
rectal bleeding (p = 0.04), and loss of feeling in arm (p = 
�������VWDWLVWLFDOO\�XVHG�PRUH�&,+$��7DEOH�,9���

 

Table IV: CIHA’s Used by Patients with BD According to 
                 Clinical Symptoms.

The results of multiple regression analysis examined the 
clinical symptoms affecting the use of CIHA according to 
clinical symptoms show that the loss of sensation in the arm 
and the genital wound have a determinative affect on the use 
RI�&,+$�DW�D�UDWH�RI��������5�� ��������S� ���������7DEOH�9���
The study shows that BP use CIHA such as black mulberry 
molasses (32.0%), carbonated water (14.6%), alum (9.3%), 
coriander (9.3%), pollen-propolis mixture (5.3%) and thyme 
juice mouthwash for oral aphthous (4%), wet cupping 
(24.0%), St. John’s wort oil (19.0%), olive oil (19.0%), 
baticonol and water (14.3%) and leech therapy (4.7%) for 
genital wounds, mulberry molasses (39.0%), wet cupping 
(23.0%), St. John’s wort oil (28.0%) and leech (10.0%) for 
erythema nodosum, honey (48.0%), propolis (18.0%), wet 

cupping (13.0%), acupuncture (7.0%), Reiki (5.0%) and 
bioenergy (4.0%) for fatigue, lemon (32.0%), thyme (21.0%) 
and mint (14.0%) for nausea and vomiting, wet cupping 
(15.5%), hot spring (9.0%), mulberry molasses (8.0%), 
lemon-garlic cure (8.0%), cabbage and sycamore leaf 
mixture (7.0%), St. John’s wort (7.0%), okra seeds (5.0%) 
and dandelion (4.0%) for joint involvement, wet cupping 
(17.0%), peppermint oil (15.0%), olive oil-laurel mixture 
(15.0%) and rosemary (15.0%) for headache, quince seed 
(15.0%), rosehip (24.0%), black pepper (22.0%) and black-
berry leaves (15.0%) for diarrhea, honey (25.0%), cinnamon 
(14.0%), banana (25.0%) and kefir (22.0%) for rectal bleed-
ing, wet cupping (20.0%), hot spring (20.0%), black seed oil 
(30.0%) and leech therapy (11.0%) for loss of sensation and 
weakness in the arm, exercise (26.0%), hot spring (21.0%), 
wet cupping (17.0%) and acupuncture (7.5%) for loss of 
sensation and weakness in the leg, wet cupping (37.0%), 
acupuncture (18.0%) and bioenergy (13.0%) methods for eye 
LQYROYHPHQW��7DEOH�,9���

Table V: Investigation of Use of CIHA According to Clinical 
                Symptoms with Regression Analysis.

DISCUSSION
Evaluation of the QoL of patients with BD with disease-spe-
cific scales such as BD-QoL is valuable since it enables the 
comparison of the QoL in patients living in different cultures, 
determination of common factors affecting the QoL in these 
patients, and ultimately the possibility of creating a common 
strategy to reduce negative factors. This study is the first to 
examine the CIHA used by patients with BD to cope with 
symptoms and their relationship with QoL. Therefore, it will 
be instrumental in filling the gaps in this area and will shed 
light on new studies to be conducted on patients with BD.
BD, which is a chronic disease, adversely affects the physical 
and mental health, and the QoL of the patient due to both 
multisystem organ involvement, and high morbidity and 
mortality, and physical disabilities (8,10,11). Especially, 
clinical findings seen in patients with BD chronic and 
multi-systemic involvement affect QoL negatively. Recurrent 
and painful oral aphthous cause eating problems, and painful 
genital ulcers cause negative perception of body image 
difficulties/unhappiness/dissatisfaction in sexual intercourse, 
and negative perception of body image (8,10,11). Eye 
involvement and loss of vision cause significant morbidity 
and loss of workforce, and joint involvement causes pain, 
limitation of movement and loss of workforce, which 
negatively affects QoL. 
When QoL was evaluated according to clinical symptoms in 

Data collection
The data were collected using the Patient Information Form 
consisting of 20 questions including sociodemographic data 
(age, gender, economic status, marital status), disease-related 
characteristics(Presence of another chronic disease, regular 
drug use, duration of disease, disease attack, disease active)  
and the use of CIHA, CIHA methods they used to cope with 
the symptoms, and Behçet's Disease Quality of Life Scale 
(BDQoL). Gillworth et al. developed the BDQoL in 2004 in 
order to measure the QoL of the last month in patients with 
BD (23). BDQoL consists of 30 expressions with “yes” and 
“no” answer options. BDQoL has a negative evaluation, in 
other words, if the patient thinks that the statement on the 
scale is appropriate for their condition and marks the ‘yes’ 
option for that statement, it means that Behçet's disease 
affects that aspect of their life negatively. Each ‘yes’ answer 
takes 1 point, and ‘no’ answers take no point in the evalua-
tion, and BDQoL total score ranges between 0-30. 0 
represents the best, 30 represents the worst QoL. As the score 
LQFUHDVHV�� 4R/� GHFUHDVHV�� (UGR÷DQ� DQG� 3ÕQDU� �������PDGH�
the Turkish validity and reliability of the scale and the Cron-
bach alpha internal consistency coefficient was found to be 
0.95 (17). In our study, the Cronbach alpha value of the 
BDQoL was found to be 0.93.

 Ethical Considerations
Before the study, a permission dated 05/06/2020 with the 
protocol number 805 was taken from the University Human 
Research Board of Ethics. Each patient was informed about 
the study and consent was taken from the patients. We ran the 
study according to the Helsinki Declaration (World Medical 
Association Declaration of Helsinki Ethical Principles For 
Medical Research Involving Human Subjects, Zonguldak 
Bulent Ecevit University). 

 Statistical Analysis
Data was evaluated using the SPSS 16.0 program and after 
the skewness and kurtosis values exhibited the conditions of 
normal distribution, data was evaluated using percentages, 
mean values, standard deviation, chi-square test, the t test, 
$129$�DQG�OLQHDU�UHJUHVVLRQ�DQDO\VLV�

RESULTS
Table I shows the QoL scores of patients with BD according 
to their sociodemographic characteristics. No statistically 
significant difference was found between the QoL scores of 
the patients with a mean age of 37.4 ± 5.62 according to 
sociodemographic characteristics (p> 0.05).

Table I: Distribution of Quality of Life Scores According to 
               Socio-Demographic Features (n = 247).

Table II shows the distribution of the QoL scores of the 
patients according to the characteristics related to the disease. 
Table II shows that the clinical symptoms such as genital 
wound (p = 0.003), erythema nodosum (p = 0.001), joint 
involvement (p < 0.0001), tiredness (p < 0.0001), nausea or 
vomiting (p = 0.03), diarrhea (p = 0.001), rectal bleeding (p < 
0.0001) , loss of sensation and weakness in arm (p < 0.0001) 
and leg (p < 0.0001), eye involvement (p < 0.0001), having an 
attack in the past year (p < 0.0001), number of attacks (p = 
0.001) and disease activity (p < 0.0001) have the most statis-
tically significant affect on QoL. The study found that the 
clinical symptoms such as presence of another chronic 
disease, duration of the disease, regular drug use, mouth sore, 
and headache do not make a statistically significant differ-
ence on QoL (p > 0.05).

this study, although oral aphthous and headache were 
common symptoms, it did not affect QoL. Other symptoms 
such as genital wound, erythema nodosum, joint involve-
ment, tiredness, nausea or vomiting, diarrhea, rectal bleeding, 
loss of sensation and weakness in legs and arms, and ocular 
involvement affected QoL at a statistically significant level. 
According to the studies conducted, the clinical findings that 
seem to be the most important factors that negatively affect 
the QoL, include tiredness (8,24,25), genital ulcers (8,11), 
joint involvement (1,8,11,25) and ocular involvement 
(8,11,13,25) similar to our study. Results of the regression 
analysis showed that especially joint involvement, rectal 
bleeding, ocular involvement, number of attacks, and disease 
activity were determinants by 42.5%. Bernabe et al. (2010) 
reported that the most powerful symptoms that negatively 
affect QoL are joint, stomach and intestinal involvement, 
similar to our study (1). 
Our study showed that having an attack in the past year, 
increased number of attacks, and having an active disease 
decreased QoL. Similar to our findings, different studies have 
shown that the QoL decreases when the disease is active 
(15,24,25).
Our study showed that 37.5% of patients with BD have been 
using CIHA for the last 1 year. Since this study is the first 
study on the use of CIHA in patients with BD, the findings 
will be discussed with the research results regarding the use 
of CIHA in similar symptoms arising from other etiologies.
Nowadays, the interest in using CIHA has increased due to 
patients' desire to take more control and responsibility in their 
own treatments, efforts to reach interventions to reduce 
symptoms, insufficient time of the healthcare team, high cost 
of current treatments, desire to feel better mentally, and 
inability to satisfy with modern medical methods (26,27).

Therefore, Behçet's patients may have preferred CIHA 
because they could not cope with recurrent symptoms that 
negatively affect QoL, were not satisfied with the treatment 
and were afraid of drug side effects. Our study found that 
those with genital ulcers, rectal bleeding, and those with loss 
of sensation in the arm used statistically significant more 
CIHA. Genital ulcers seen in BD are painful. In addition to 
pain, it causes difficulties in physical activity. One or more 
may exist. Genital ulcers are one of the symptoms that usual-
ly heal in 10-30 days and most affect QoL in BD. This is also 
true for patients with rectal bleeding. The reason that these 
patients have preferred CIHA may be the sociodemographic 
VWUXFWXUH�RI�RXU�FRXQWU\��SHUKDSV� WKH\�DYRLGHG�FRQVXOWLQJ�D�
physician because they were embarrassed about genital and 
rectal examinations (28). In addition, they may have tried to 
use these methods rather than going to the clinic because they 
have access to these methods more easily, and they think they 
are more natural. We found that patients frequently used wet 
cupping (24.0%), St. John’s wort oil (19.0%), olive oil 
(19.0%) and acupuncture (7.1%) to cope with this symptom. 
Erras et al (2013) reported that wet cupping application in 
patients with oral and genital aphthouses significantly 
reduced the number of attacks per month, the number of 
ulcers per attack, and the duration of attacks, and 91.7% of 

the patients in the intervention group had a complete response 
to oral aphtosis (29).
We found that St. John’s wort which is used in many areas 
such as smaller wounds, sunburns, blunt traumata, ulcers, 
varicose, hemorrhoids, myalgia, decubitus, keloid scars, and 
tooth extraction, is also used by patients with BD for genital 
ulcers. St. John’s wort, a medicinal plant widely used in skin 
diseases such as atopic dermatitis, psoriasis and herpes infec-
tion with its anti-inflammatory, antimicrobial, and anticancer 
properties, is clinically effective against herpes labialis and 
herpes genitalis (30). St. John’s wort produced significant 
reductions in genital ulcer symptom scores (such as pain and 
LWFKLQJ��EOLVWHU�QXPEHU�DQG�VL]H�RI�WKH�DIIHFWHG�DUHD��LQ�WZR�
LQGHSHQGHQW� GRXEOH�EOLQG�� UDQGRPL]HG�� SODFHER�FRQWUROOHG�
VWXGLHV�������7KHUHIRUH��UDQGRPL]HG�FRQWUROOHG�WULDOV��5&7V��
can be conducted to use St. John’s wort oil in BD. We also 
found that 7.1% of the patients used acupuncture for genital 
ulcers. 
We found that the weakness and loss of sensation in the arm 
in BD are determinative in the use of CIHA. Clinics observe 
neurological symptoms for five years after the diagnosis of 
BD. Different studies reported that the frequency of neuro-
logical involvement varies between 2.2-50% (31). The 
National Health Interview Survey (NHIS) (2007) reported 
that 44.1% of patients over the age of 18 with neurological 
disorders did not benefit from traditional drug treatments, and 
used at least 1 CIHA (32). The debilitating symptoms that 
cause loss of sensation in the arm can lead to significant 
impairments in the patient's working life and daily life activi-
ties (33). This may have led patients with BD to the use of 
CIHA. We found that the patients used cupping (20.0%), spa 
(20%), black cumin oil (30.0%) and Hirudotherapy-leech 
(11.0%) to cope with the symptom of loss of sensation and 
weakness in the arm. A systematic review published on the 
use of cupping therapy in many medical conditions reported 
that it is frequently used for facial paralysis, stroke rehabilita-
tion, and cervical spondylosis, and has beneficial effects for 
painful conditions and facial paralysis (34). Patients with BD 
may also have used it to deal with loss of sensation in the arm 
and leg.
Also, when we examine CIHA that patients with BD use for 
other common clinical symptoms, we see that black mulberry 
molasses (32.0%), carbonated water (14.6%), alum (9.3%), 
coriander (9.3%), pollen-propolis mixture (%5.3) and thyme 
juice mouthwash (4%) are frequently used for oral aphthous. 
QoL of patients with BD with oral aphthous is worse than 
those without oral aphthous, and oral aphthous cause pain and 
negatively affect the patient's social life and daily activities. 
Oral health-related quality of life is low in patients with BD. 
Therefore, patients may have applied to CIHA methods (12). 
Demir Dogan et al. (2017) reported that black mulberry 
molasses prevented the development of radiation-induced 
oral mucositis and reduced its severity (35). Coriander is an 
effective plant against oral pathogens, it has antioxidant, 
anti-inflammatory, analgesic and antimicrobial properties 
(36). Studies reported that coriander oil applied in patients 
with oral infections like periodontal abscess, periapical 
abscess, chronic periodontitis, periapical granuloma, dental 
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caries has antibacterial activity against Streptococcus salivar-
ius, Streptococcus sanguis and Lactobacilli acidophilus (37). 
Studies reported that mouthwash formulations consisting of 
thyme, laurel, rosemary and sage oils are effective against 
microorganisms affecting the oral cavity (38). Therefore, 
patients with BD may have tried and benefited from these 
products. So, experimental studies are needed related to the 
use of these methods by patients with BD.
We found that patients with BD frequently used honey 
(40.0%), propolis (18.0%), wet cupping (13.0%), Reiki 
(5.0%), bioenergy (4.0%) in order to cope with tiredness, 
which is a common symptom seen in the majority of BD 
(90.3%). Propolis is a bee product commonly used for 
tiredness. It activates macrophages, contains flavonoids, 
amino acids, and many vitamins, has antibacterial, antiviral, 
and anti-inflammatory effects (39). Other than this, we found 
that patients with BD use energy therapies such as Reiki and 
bioenergy to cope with tiredness. The studies on the therapeu-
tic effect of Reiki reported that it has effects such as relieving 
pain (especially postoperative and cancer), reducing anxiety/-
depression, improving QoL, and reducing tiredness (40,41).  
It is noteworthy that Reiki, which is most commonly used to 
relieve tiredness in cancer patients (40,41),  is also used in 
BD. This situation can be taken into account in experimental 
studies where tiredness will be evaluated in BD.
We see that patients with BD suffering from joint involve-
ment, which is the most important symptom affecting QoL in 
BD, use methods such as wet cupping (15.5%), hot spring 
(9.0%), bioenergy (7.0%), lemon-garlic cure (8.0%), black 
cumin oil. In another disease group, osteoarthritis, pulsatile 
dry cupping has been reported to reduce joint pain and 
improve QoL (42). Also, a RCT in which the effect of the hot 
spring was examined in patients with knee osteoarthritis 
reported that the application of the hot spring reduced pain 
and was effective in improving physical function in patients 
with arthritis (43). Therefore, it is inevitable for BD to apply 
methods such as cupping and hot springs for joint involve-
ment, which is the symptom that most affects QoL by causing 
movement limitation and pain in BD.
We see that they use cupping (37.0%), acupuncture (18.0%) 
and Reiki (11.0%) for ocular involvement, which is another 
symptom that negatively affects the QoL in BD.
We see that acupuncture is also used by patients with BD for 
ocular involvement. Acupuncture is used for macular degen-
eration, glaucoma, watery eyes, dry eyes, cataracts and many 
eye ailments (44). A study evaluating the effect of acupunc-
ture on visual function in patients with nystagmus, reported 
improvement in visual functions and increase in QoL (45). 

Limitations of the study
Our findings are limited to the research sample and cannot be 
JHQHUDOL]HG� WR� DOO� %HKoHW
V� SDWLHQWV�� 7KHUHIRUH�� ZH� UHFRP-
mend that researches on the subject be conducted in larger 
sample groups.
And, since this study is the first study on the use of CIHA in 
patients with BD, another study limitation is that the discus-
sion part is conducted with different disease groups.

CONCLUSION
We determined that there are factors such as having an attack 
in the past year, the number of attacks, and the disease activi-
ty in addition to symptoms such as genital ulcers, erythema 
nodosum, joint involvement, fatigue, nausea or vomiting, 
diarrhea, rectal bleeding, loss of sensation and weakness in 
the arms and legs, eye involvement, that are affecting the QoL 
highly. In addition, we found that 37.5% of the patients have 
used the CIHA in the last 1 year to cope with the symptoms. 
Symptoms of the genital ulcer and loss of sensation in the arm 
were found to be determinant in the use of CIHA. Physicians 
and nurses working in rheumatology or related fields should 
routinely evaluate each symptom separately while taking the 
patient's medical history into consideration, and question the 
CIHA they use specific to each symptom. Thus, patients 
should be prevented from using CIHA hidden and uncon-
sciously, and their treatment being adversely affected.
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ABSTRACT
Objective: 
This study aims to determine the effect of common symptoms on Quality of Life (QoL) in 
patients with Behcet Disease (BD) and complementary and integrative health approaches used 
by patients to cope with these symptoms.

Methods: 
The population of this descriptive study consisted of all patients with BD (n = 330) who are regis-
tered with the Behçet’s Disease and Familial Mediterranean Fever Patients Association. The data 
were collected by the researcher and the president of the association, via an online form between 
31.08.2020-06.12.2020. The sample consisted of all patients with BD  who met the inclusion 
criteria (n=247). The data were collected using the Patient Information Form, and Behçet's 
Disease Quality of Life Scale (BDQoL). 

Results: 
Joint involvement, rectal bleeding, eye involvement, number of attacks, and disease activity are 
determinants of 42.5% in affecting QoL (R2 = 0.425, p <0.001). 37.5% of patients with BD have 
been using CIHA for the last 1 year. They use black mulberry molasses (32%), coriander (9.3%), 
and thyme juice mouthwash (4%) for oral aphthous, wet cupping (24%), and St. John’s wort oil 
(19%) for genital wounds among CIHA methods. 

Conclusion:
The decisive factor in the use of CIHA in patients with BD was to have genital wounds or loss of 
sensation in the arm.  Therefore, the results of this study are important in terms of leading to 
further experimental studies to determine the CIHA to be used for symptoms in patients with BD.

Key Words: 
Behçet’s Disease, Symptom, Complementary and integrative health approaches, Qality of life
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INTRODUCTION
Behçet’s disease (BD), which was first identified by Prof. Dr. 
Hulusi Behçet in 1937 and entered the world literature, is a 
chronic, inflammatory, multisystem health problem charac-
WHUL]HG�E\�H[DFHUEDWLRQV�DQG�UHPLVVLRQV��YHQRXV�DQG�DUWHULDO�
involvement, and classified under primary vasculitis (1-4). 
According to the diagnostic criteria of the International Study 
Group of Behçet’s Disease, the diagnosis of BD is made with 
the concomitant of at least two of the findings of recurrent 
oral aphthous, genital ulceration, eye lesions, skin lesions and 
positive resulted pathergy test in addition to recurrent oral 
aphthous that cannot be explained by any other clinical 
reason (5). BD, which can be seen all over the world and in 
almost every race, is quite common in the northern hemi-
sphere and in countries that are strikingly on the historical 
'Silk Road' such as Turkey, Iran and the Far East (Japan, 
&KLQD��.RUHD���%'�LV�PRVW�IUHTXHQWO\�VHHQ�LQ�7XUNH\�LQ�WKH�
world.  The prevalence ranges between 370-420 per hundred 
thousand in Turkey (6,7). The studies show that its preva-
lence is 13.5/100.000 in Japan, 1/100.000 in England, 
1.67/10.000 in Iran, 1.7/10.000 in Iraq, 2/10.000 in Saudi 
Arabia, and 1.4/10.000 in China (8,9).  
BD, due to the fact that it occurs at the age of 20-40 when life 
is most active, has multisystem organ involvement, and has 

high morbidity and mortality, besides deterioration in quality 
of life, it also brings workforce losses (8,10-15).  Among the 
most important factors affecting the QoL in BD are joint 
involvement that causes tiredness, disability and pain, painful 
genital ulcers that affect body image and sexual life, recurrent 
oral aphthous, skin lesions, eye involvement, anxiety and 
depression due to immunosuppressive therapy and the 
disease (8,10-16). Health-related QoL evaluation helps 
doctors and nurses in applying clinical practices effectively, 
making appropriate treatment decisions for the patient, deter-
mining the patient's social, emotional and physical needs, and 
improving the quality of care by considering the patient holis-
tically (8,17-19). Therefore, it is important to maintain a 
multidisciplinary approach in BD which is a multi-systemic 
disease. Since the BD is a disease of unknown etiology, there 
is no specific treatment. The treatment generally involves 
immunosuppressives, anti-inflammatory drugs, and steroid 
agents, but the treatment effect is not very satisfactory. For 
this reason, especially moderate and severe patients with BD 
may seek Complementary and Integrative Health Approaches 
(CIHA) to treat the undesirable side effects of medicinal 
drugs, strengthen the immune system, reduce the likelihood 
of recurrence of symptoms, symptom management, maintain 
well-being, and also treat the root causes of the disease 
(20-22).   
The literature shows that there are many studies evaluating 
QoL in BD (1,8,10-13,15,16) however, there are no studies 
on the use of CIHA in these patients. Only one meta-analysis 
study was found on herbal therapy in Behçet's disease (21). 
Therefore, this study aims to determine the effect of common 
symptoms on QoL in BD and the CIHA used by BD to cope 
with these symptoms.

METHODS  
Participants 
Design, Setting, and Sample 
The population of this descriptive study consisted of all 
Behçet patients (n = 330) who are registered with the 
Behçet’s Disease and Familial Mediterranean Fever Patients 
Association. The sample consisted of all patients with BD (n 
= 247) over the age of 18, who agreed to participate in the 
study, no communication problem, and who met the diagnos-
tic criteria proposed at the International Study Group of 
Behçet’s Disease(International Study Group for Behçet's 
Disease, Criteria for diagnosis of Behçet's disease) and 
diagnosed with Behçet's disease by a specialist doctor. The 
data were collected by the researcher and the president of the 
association, via an online form between 
31.08.2020-06.12.2020, as it coincided with the peak of the 
covid 19 outbreak. Each patient was informed about the study 
and consent was taken from the patients. Patients' personal 
ULJKWV� DQG� SULYDWH� LQIRUPDWLRQ� DUH� SURWHFWHG�� 9ROXQWHHULVP�
was taken as the basis for patients’ participation in the study. 
The rate of participation in the study was 86.66%. We ran the 
study according to the Helsinki Declaration (World Medical 
Association Declaration of Helsinki Ethical Principles For 
Medical Research Involving Human Subjects).

Table II: Distribution of Quality of Life Scores According to 
                Disease-Related Characteristics (n = 247).

The results of multiple regression analysis used to examine 
the variables affecting the QoL shows that joint involvement, 
rectal bleeding, eye involvement, number of attacks, and 
disease activity affect the QoL at a deterministic rate of 
42.5% (R2 = 0.425, p <0.001) (Table III).

Table III: Examination of Quality of Life via Regression Analysis 
                  According to Disease Characteristics.

 

37.5% of the patients have been using CIHA for the last 1 
\HDU��7DEOH�,9�VKRZV�&,+$�XVDJH�DQG�&,+$�PHWKRGV�DFFRUG-
ing to common clinical symptoms of BD. The study shows 
that BP with the symptoms of genital wounds (p = 0.01), 
rectal bleeding (p = 0.04), and loss of feeling in arm (p = 
�������VWDWLVWLFDOO\�XVHG�PRUH�&,+$��7DEOH�,9���

 

Table IV: CIHA’s Used by Patients with BD According to 
                 Clinical Symptoms.

The results of multiple regression analysis examined the 
clinical symptoms affecting the use of CIHA according to 
clinical symptoms show that the loss of sensation in the arm 
and the genital wound have a determinative affect on the use 
RI�&,+$�DW�D�UDWH�RI��������5�� ��������S� ���������7DEOH�9���
The study shows that BP use CIHA such as black mulberry 
molasses (32.0%), carbonated water (14.6%), alum (9.3%), 
coriander (9.3%), pollen-propolis mixture (5.3%) and thyme 
juice mouthwash for oral aphthous (4%), wet cupping 
(24.0%), St. John’s wort oil (19.0%), olive oil (19.0%), 
baticonol and water (14.3%) and leech therapy (4.7%) for 
genital wounds, mulberry molasses (39.0%), wet cupping 
(23.0%), St. John’s wort oil (28.0%) and leech (10.0%) for 
erythema nodosum, honey (48.0%), propolis (18.0%), wet 

cupping (13.0%), acupuncture (7.0%), Reiki (5.0%) and 
bioenergy (4.0%) for fatigue, lemon (32.0%), thyme (21.0%) 
and mint (14.0%) for nausea and vomiting, wet cupping 
(15.5%), hot spring (9.0%), mulberry molasses (8.0%), 
lemon-garlic cure (8.0%), cabbage and sycamore leaf 
mixture (7.0%), St. John’s wort (7.0%), okra seeds (5.0%) 
and dandelion (4.0%) for joint involvement, wet cupping 
(17.0%), peppermint oil (15.0%), olive oil-laurel mixture 
(15.0%) and rosemary (15.0%) for headache, quince seed 
(15.0%), rosehip (24.0%), black pepper (22.0%) and black-
berry leaves (15.0%) for diarrhea, honey (25.0%), cinnamon 
(14.0%), banana (25.0%) and kefir (22.0%) for rectal bleed-
ing, wet cupping (20.0%), hot spring (20.0%), black seed oil 
(30.0%) and leech therapy (11.0%) for loss of sensation and 
weakness in the arm, exercise (26.0%), hot spring (21.0%), 
wet cupping (17.0%) and acupuncture (7.5%) for loss of 
sensation and weakness in the leg, wet cupping (37.0%), 
acupuncture (18.0%) and bioenergy (13.0%) methods for eye 
LQYROYHPHQW��7DEOH�,9���

Table V: Investigation of Use of CIHA According to Clinical 
                Symptoms with Regression Analysis.

DISCUSSION
Evaluation of the QoL of patients with BD with disease-spe-
cific scales such as BD-QoL is valuable since it enables the 
comparison of the QoL in patients living in different cultures, 
determination of common factors affecting the QoL in these 
patients, and ultimately the possibility of creating a common 
strategy to reduce negative factors. This study is the first to 
examine the CIHA used by patients with BD to cope with 
symptoms and their relationship with QoL. Therefore, it will 
be instrumental in filling the gaps in this area and will shed 
light on new studies to be conducted on patients with BD.
BD, which is a chronic disease, adversely affects the physical 
and mental health, and the QoL of the patient due to both 
multisystem organ involvement, and high morbidity and 
mortality, and physical disabilities (8,10,11). Especially, 
clinical findings seen in patients with BD chronic and 
multi-systemic involvement affect QoL negatively. Recurrent 
and painful oral aphthous cause eating problems, and painful 
genital ulcers cause negative perception of body image 
difficulties/unhappiness/dissatisfaction in sexual intercourse, 
and negative perception of body image (8,10,11). Eye 
involvement and loss of vision cause significant morbidity 
and loss of workforce, and joint involvement causes pain, 
limitation of movement and loss of workforce, which 
negatively affects QoL. 
When QoL was evaluated according to clinical symptoms in 

Data collection
The data were collected using the Patient Information Form 
consisting of 20 questions including sociodemographic data 
(age, gender, economic status, marital status), disease-related 
characteristics(Presence of another chronic disease, regular 
drug use, duration of disease, disease attack, disease active)  
and the use of CIHA, CIHA methods they used to cope with 
the symptoms, and Behçet's Disease Quality of Life Scale 
(BDQoL). Gillworth et al. developed the BDQoL in 2004 in 
order to measure the QoL of the last month in patients with 
BD (23). BDQoL consists of 30 expressions with “yes” and 
“no” answer options. BDQoL has a negative evaluation, in 
other words, if the patient thinks that the statement on the 
scale is appropriate for their condition and marks the ‘yes’ 
option for that statement, it means that Behçet's disease 
affects that aspect of their life negatively. Each ‘yes’ answer 
takes 1 point, and ‘no’ answers take no point in the evalua-
tion, and BDQoL total score ranges between 0-30. 0 
represents the best, 30 represents the worst QoL. As the score 
LQFUHDVHV�� 4R/� GHFUHDVHV�� (UGR÷DQ� DQG� 3ÕQDU� �������PDGH�
the Turkish validity and reliability of the scale and the Cron-
bach alpha internal consistency coefficient was found to be 
0.95 (17). In our study, the Cronbach alpha value of the 
BDQoL was found to be 0.93.

 Ethical Considerations
Before the study, a permission dated 05/06/2020 with the 
protocol number 805 was taken from the University Human 
Research Board of Ethics. Each patient was informed about 
the study and consent was taken from the patients. We ran the 
study according to the Helsinki Declaration (World Medical 
Association Declaration of Helsinki Ethical Principles For 
Medical Research Involving Human Subjects, Zonguldak 
Bulent Ecevit University). 

 Statistical Analysis
Data was evaluated using the SPSS 16.0 program and after 
the skewness and kurtosis values exhibited the conditions of 
normal distribution, data was evaluated using percentages, 
mean values, standard deviation, chi-square test, the t test, 
$129$�DQG�OLQHDU�UHJUHVVLRQ�DQDO\VLV�

RESULTS
Table I shows the QoL scores of patients with BD according 
to their sociodemographic characteristics. No statistically 
significant difference was found between the QoL scores of 
the patients with a mean age of 37.4 ± 5.62 according to 
sociodemographic characteristics (p> 0.05).

Table I: Distribution of Quality of Life Scores According to 
               Socio-Demographic Features (n = 247).

Table II shows the distribution of the QoL scores of the 
patients according to the characteristics related to the disease. 
Table II shows that the clinical symptoms such as genital 
wound (p = 0.003), erythema nodosum (p = 0.001), joint 
involvement (p < 0.0001), tiredness (p < 0.0001), nausea or 
vomiting (p = 0.03), diarrhea (p = 0.001), rectal bleeding (p < 
0.0001) , loss of sensation and weakness in arm (p < 0.0001) 
and leg (p < 0.0001), eye involvement (p < 0.0001), having an 
attack in the past year (p < 0.0001), number of attacks (p = 
0.001) and disease activity (p < 0.0001) have the most statis-
tically significant affect on QoL. The study found that the 
clinical symptoms such as presence of another chronic 
disease, duration of the disease, regular drug use, mouth sore, 
and headache do not make a statistically significant differ-
ence on QoL (p > 0.05).

this study, although oral aphthous and headache were 
common symptoms, it did not affect QoL. Other symptoms 
such as genital wound, erythema nodosum, joint involve-
ment, tiredness, nausea or vomiting, diarrhea, rectal bleeding, 
loss of sensation and weakness in legs and arms, and ocular 
involvement affected QoL at a statistically significant level. 
According to the studies conducted, the clinical findings that 
seem to be the most important factors that negatively affect 
the QoL, include tiredness (8,24,25), genital ulcers (8,11), 
joint involvement (1,8,11,25) and ocular involvement 
(8,11,13,25) similar to our study. Results of the regression 
analysis showed that especially joint involvement, rectal 
bleeding, ocular involvement, number of attacks, and disease 
activity were determinants by 42.5%. Bernabe et al. (2010) 
reported that the most powerful symptoms that negatively 
affect QoL are joint, stomach and intestinal involvement, 
similar to our study (1). 
Our study showed that having an attack in the past year, 
increased number of attacks, and having an active disease 
decreased QoL. Similar to our findings, different studies have 
shown that the QoL decreases when the disease is active 
(15,24,25).
Our study showed that 37.5% of patients with BD have been 
using CIHA for the last 1 year. Since this study is the first 
study on the use of CIHA in patients with BD, the findings 
will be discussed with the research results regarding the use 
of CIHA in similar symptoms arising from other etiologies.
Nowadays, the interest in using CIHA has increased due to 
patients' desire to take more control and responsibility in their 
own treatments, efforts to reach interventions to reduce 
symptoms, insufficient time of the healthcare team, high cost 
of current treatments, desire to feel better mentally, and 
inability to satisfy with modern medical methods (26,27).

Therefore, Behçet's patients may have preferred CIHA 
because they could not cope with recurrent symptoms that 
negatively affect QoL, were not satisfied with the treatment 
and were afraid of drug side effects. Our study found that 
those with genital ulcers, rectal bleeding, and those with loss 
of sensation in the arm used statistically significant more 
CIHA. Genital ulcers seen in BD are painful. In addition to 
pain, it causes difficulties in physical activity. One or more 
may exist. Genital ulcers are one of the symptoms that usual-
ly heal in 10-30 days and most affect QoL in BD. This is also 
true for patients with rectal bleeding. The reason that these 
patients have preferred CIHA may be the sociodemographic 
VWUXFWXUH�RI�RXU�FRXQWU\��SHUKDSV� WKH\�DYRLGHG�FRQVXOWLQJ�D�
physician because they were embarrassed about genital and 
rectal examinations (28). In addition, they may have tried to 
use these methods rather than going to the clinic because they 
have access to these methods more easily, and they think they 
are more natural. We found that patients frequently used wet 
cupping (24.0%), St. John’s wort oil (19.0%), olive oil 
(19.0%) and acupuncture (7.1%) to cope with this symptom. 
Erras et al (2013) reported that wet cupping application in 
patients with oral and genital aphthouses significantly 
reduced the number of attacks per month, the number of 
ulcers per attack, and the duration of attacks, and 91.7% of 

the patients in the intervention group had a complete response 
to oral aphtosis (29).
We found that St. John’s wort which is used in many areas 
such as smaller wounds, sunburns, blunt traumata, ulcers, 
varicose, hemorrhoids, myalgia, decubitus, keloid scars, and 
tooth extraction, is also used by patients with BD for genital 
ulcers. St. John’s wort, a medicinal plant widely used in skin 
diseases such as atopic dermatitis, psoriasis and herpes infec-
tion with its anti-inflammatory, antimicrobial, and anticancer 
properties, is clinically effective against herpes labialis and 
herpes genitalis (30). St. John’s wort produced significant 
reductions in genital ulcer symptom scores (such as pain and 
LWFKLQJ��EOLVWHU�QXPEHU�DQG�VL]H�RI�WKH�DIIHFWHG�DUHD��LQ�WZR�
LQGHSHQGHQW� GRXEOH�EOLQG�� UDQGRPL]HG�� SODFHER�FRQWUROOHG�
VWXGLHV�������7KHUHIRUH��UDQGRPL]HG�FRQWUROOHG�WULDOV��5&7V��
can be conducted to use St. John’s wort oil in BD. We also 
found that 7.1% of the patients used acupuncture for genital 
ulcers. 
We found that the weakness and loss of sensation in the arm 
in BD are determinative in the use of CIHA. Clinics observe 
neurological symptoms for five years after the diagnosis of 
BD. Different studies reported that the frequency of neuro-
logical involvement varies between 2.2-50% (31). The 
National Health Interview Survey (NHIS) (2007) reported 
that 44.1% of patients over the age of 18 with neurological 
disorders did not benefit from traditional drug treatments, and 
used at least 1 CIHA (32). The debilitating symptoms that 
cause loss of sensation in the arm can lead to significant 
impairments in the patient's working life and daily life activi-
ties (33). This may have led patients with BD to the use of 
CIHA. We found that the patients used cupping (20.0%), spa 
(20%), black cumin oil (30.0%) and Hirudotherapy-leech 
(11.0%) to cope with the symptom of loss of sensation and 
weakness in the arm. A systematic review published on the 
use of cupping therapy in many medical conditions reported 
that it is frequently used for facial paralysis, stroke rehabilita-
tion, and cervical spondylosis, and has beneficial effects for 
painful conditions and facial paralysis (34). Patients with BD 
may also have used it to deal with loss of sensation in the arm 
and leg.
Also, when we examine CIHA that patients with BD use for 
other common clinical symptoms, we see that black mulberry 
molasses (32.0%), carbonated water (14.6%), alum (9.3%), 
coriander (9.3%), pollen-propolis mixture (%5.3) and thyme 
juice mouthwash (4%) are frequently used for oral aphthous. 
QoL of patients with BD with oral aphthous is worse than 
those without oral aphthous, and oral aphthous cause pain and 
negatively affect the patient's social life and daily activities. 
Oral health-related quality of life is low in patients with BD. 
Therefore, patients may have applied to CIHA methods (12). 
Demir Dogan et al. (2017) reported that black mulberry 
molasses prevented the development of radiation-induced 
oral mucositis and reduced its severity (35). Coriander is an 
effective plant against oral pathogens, it has antioxidant, 
anti-inflammatory, analgesic and antimicrobial properties 
(36). Studies reported that coriander oil applied in patients 
with oral infections like periodontal abscess, periapical 
abscess, chronic periodontitis, periapical granuloma, dental 

caries has antibacterial activity against Streptococcus salivar-
ius, Streptococcus sanguis and Lactobacilli acidophilus (37). 
Studies reported that mouthwash formulations consisting of 
thyme, laurel, rosemary and sage oils are effective against 
microorganisms affecting the oral cavity (38). Therefore, 
patients with BD may have tried and benefited from these 
products. So, experimental studies are needed related to the 
use of these methods by patients with BD.
We found that patients with BD frequently used honey 
(40.0%), propolis (18.0%), wet cupping (13.0%), Reiki 
(5.0%), bioenergy (4.0%) in order to cope with tiredness, 
which is a common symptom seen in the majority of BD 
(90.3%). Propolis is a bee product commonly used for 
tiredness. It activates macrophages, contains flavonoids, 
amino acids, and many vitamins, has antibacterial, antiviral, 
and anti-inflammatory effects (39). Other than this, we found 
that patients with BD use energy therapies such as Reiki and 
bioenergy to cope with tiredness. The studies on the therapeu-
tic effect of Reiki reported that it has effects such as relieving 
pain (especially postoperative and cancer), reducing anxiety/-
depression, improving QoL, and reducing tiredness (40,41).  
It is noteworthy that Reiki, which is most commonly used to 
relieve tiredness in cancer patients (40,41),  is also used in 
BD. This situation can be taken into account in experimental 
studies where tiredness will be evaluated in BD.
We see that patients with BD suffering from joint involve-
ment, which is the most important symptom affecting QoL in 
BD, use methods such as wet cupping (15.5%), hot spring 
(9.0%), bioenergy (7.0%), lemon-garlic cure (8.0%), black 
cumin oil. In another disease group, osteoarthritis, pulsatile 
dry cupping has been reported to reduce joint pain and 
improve QoL (42). Also, a RCT in which the effect of the hot 
spring was examined in patients with knee osteoarthritis 
reported that the application of the hot spring reduced pain 
and was effective in improving physical function in patients 
with arthritis (43). Therefore, it is inevitable for BD to apply 
methods such as cupping and hot springs for joint involve-
ment, which is the symptom that most affects QoL by causing 
movement limitation and pain in BD.
We see that they use cupping (37.0%), acupuncture (18.0%) 
and Reiki (11.0%) for ocular involvement, which is another 
symptom that negatively affects the QoL in BD.
We see that acupuncture is also used by patients with BD for 
ocular involvement. Acupuncture is used for macular degen-
eration, glaucoma, watery eyes, dry eyes, cataracts and many 
eye ailments (44). A study evaluating the effect of acupunc-
ture on visual function in patients with nystagmus, reported 
improvement in visual functions and increase in QoL (45). 

Limitations of the study
Our findings are limited to the research sample and cannot be 
JHQHUDOL]HG� WR� DOO� %HKoHW
V� SDWLHQWV�� 7KHUHIRUH�� ZH� UHFRP-
mend that researches on the subject be conducted in larger 
sample groups.
And, since this study is the first study on the use of CIHA in 
patients with BD, another study limitation is that the discus-
sion part is conducted with different disease groups.

CONCLUSION
We determined that there are factors such as having an attack 
in the past year, the number of attacks, and the disease activi-
ty in addition to symptoms such as genital ulcers, erythema 
nodosum, joint involvement, fatigue, nausea or vomiting, 
diarrhea, rectal bleeding, loss of sensation and weakness in 
the arms and legs, eye involvement, that are affecting the QoL 
highly. In addition, we found that 37.5% of the patients have 
used the CIHA in the last 1 year to cope with the symptoms. 
Symptoms of the genital ulcer and loss of sensation in the arm 
were found to be determinant in the use of CIHA. Physicians 
and nurses working in rheumatology or related fields should 
routinely evaluate each symptom separately while taking the 
patient's medical history into consideration, and question the 
CIHA they use specific to each symptom. Thus, patients 
should be prevented from using CIHA hidden and uncon-
sciously, and their treatment being adversely affected.
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&RQWHQW� 9DOLGLW\� ,QGH[� ZDV� XVHG� IRU� YDOLGLW\�� &KURQEDFK�
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�������RI�WKH�WRWDO�YDULDQFH�DQG�IDFWRU�ORDGLQJV�RI�WKH�LWHPV�
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JHoHUOL�YH�J�YHQLOLU�ELU�DUDo�ROXS�ROPDGÕ÷ÕQD�YH�PDGGHOHULQ�
7�UN� N�OW�U� \DSÕVÕQD� X\JXQ� ROXS� ROPDGÕ÷ÕQD� GLNNDW�
HGLOPHOLGLU�������%X�oDOÕúPD�NDSVDPÕQGD�X\DUODQDQ�%)g�g%�
YH� %)g�<%�� KHPúLUHOLN� ELOLP� DODQÕQGD� HQ� ID]OD� ELOLQHQ�
:DWVRQ� øQVDQ� %DNÕP� .XUDPÕ¶QGD� \HU� DODQ� L\LOHúWLUPH�
V�UHoOHULQH� WHPHOOHQPHNWHGLU� ���������� %DNÕP� )DNW|U��
gOoH÷L�� NXUDPFÕQÕQ� GD� LoLQGH� ROGX÷X� ELU� HNLS� WDUDIÕQGDQ�
JHOLúWLULOPLúWLU��'ROD\ÕVÕ� LOH� |OoPH� DUDoODUÕ� KHPúLUHOLN� ELOLP�
DODQÕQÕQ�WHRULN�DOW�\DSÕVÕQD�WHPHOOHQPHNWHGLU��%DNÕP�)DNW|U��
gOoHNOHUL�IDUNOÕ�N�OW�UOHUGH�JHoHUOL�YH�J�YHQLOLU�EXOXQPXúWXU�
������������ %X� QHGHQOH�� %)g¶Q�Q� 7�UN� N�OW�U�QH� X\DUODQ�
PDVÕ�GXUXPXQGD�XOXVODUDUDVÕ�DODQGD�NDUÕODúWÕUPDOÕ�oDOÕúPDODU�
\DSPD� SRWDQVL\HOLQLQ� \�NVHN� ROGX÷X� V|\OHQHELOLU�� � gOo�P�
DUDFÕQÕQ� X\DUODPD� V�UHFLQGHQ� |QFH� WHOLI� KDNODUÕ� QHGHQL\OH�
JHOLúWLUHQ�DUDúWÕUPDFÕGDQ�L]LQ�DOÕQPDVÕ�JHUHNLU�������%)g�g%�
YH�%)g�<%¶QLQ�7�UN�N�OW�U�QH�X\DUODQPDVÕ�NRQXVXQGD�LOJLOL�
DUDúWÕUPDFÕGDQ� L]LQ� DOÕQPÕúWÕU�� 'LO� X\DUODPDVÕ� DúDPDVÕQGD��
JHUL� oHYLULVL� \DSÕODQ� |OoHNOHULQ� DQODP�NDYUDP� HúLWOL÷L� LoLQ�
'U�1HOVRQ¶GDQ� JHUL� ELOGLULP� DOÕQPÕú� KHU� LNL� |OoHNWH� ELUHU�
PDGGH� DúD÷ÕGDNL� JLEL� DQODP�NDYUDP� HúLWOL÷L� LoLQ� \HQLGHQ�
G�]HQOHQPLúWLU�� � %)g�g%�� ,� DFFHSW� DQG� VXSSRUW� P\� RZQ�
FXUUHQW�EHOLHIV�LQ�D�KLJKHU�SRZHU�ZKLFK�DOORZV�IRU�PH�WR�KHDO��
.HQGL�PHYFXW�LQDQoODUÕPÕ�L\LOHúWLUPHPH�L]LQ�YHUHQ�7DQUÕ�JLEL�
\�FH�ELU�J�F��NDEXO�HGL\RUXP�YH�GHVWHNOL\RUXP���%)g�<%��
7KH�PDQDJHU�RI�P\�XQLW�GHSDUWPHQW�LV�DFFHSWLQJ�DQG�VXSSRUW�
LYH�RI�P\�EHOLHIV�UHJDUGLQJ�D�KLJKHU�SRZHU��ZKLFK�DOORZV�IRU�
WKH�SRVVLELOLW\�RI�PH�WR�
JURZ
��%LULP�E|O�P�\|QHWLFLP�GDKD�
E�\�N�ELU� J�oOH� LOJLOL� LQDQoODUÕPÕ� �7DQUÕ� LQDQFÕ�� NDEXO� HGLS�
GHVWHNOL\RU� YH� EX� GD� EDQD� µE�\�PH¶� IÕUVDWÕ� YHUL\RU��
%)g�g%¶QLQ� NXOODQÕOGÕ÷Õ� XOXVODUDUDVÕ� NDWÕOÕPOÕ� GHYDP� HGHQ�
ELU� oDOÕúPDGD�PDQHYL� LQDQoODUOD� LOJLOL� LNL�PDGGH\H� ���YH����
PDGGHOHU�� ³0DQHYL� LQDQoODUÕQ� oRN� NLúLVHO� ROGX÷XQX�
G�ú�Q�\RUVDQÕ]� EX� LIDGH\H� \DQÕW� YHUPH\LQL]�´� DoÕNODPDVÕ�
HNOHQGL÷L�� SLORW� X\JXODPDGD� EX� VRUXODUOD� LOJLOL� RODUDN�
KHPúLUHOHULQ� ³EXQX� QHGHQ� VRUX\RUVXQX]´� úHNOLQGHNL� WHUHG�
G�WOHUL� QHGHQL\OH� 7�UNoH� X\DUODPDVÕ� VRQ� V�U�PGH� GH� D\QÕ�
úHNLOGH�NXOODQÕOPÕúWÕU��7DEOR�,���

/MtMZTQTQɦM�ʈTQ̫SQV�*]TO]TIZÜV�,MɦMZTMVLQZUM[Q
%LU� |Oo�P� DUDFÕQÕQ�� IDUNOÕ� N�OW�UOHUGH� NXOODQÕOPDGDQ� |QFH�
L]OHQPHVL� JHUHNHQ� LON� DGÕPODU� GLO� YH� N�OW�U� X\DUODPDVÕ��
VRQUDVÕQGD� GD� R� WRSOXP� LoLQ� JHoHUOL� YH� J�YHQLOLU� ROXS�
ROPDGÕ÷ÕQÕQ� SVLNRPHWULN� RODUDN� WHVW� HGLOPHVLGLU� ������ %X�
oDOÕúPDGD� GLO� YH� N�OW�U� LoLQ� X\JXQOX÷XQX� VD÷ODPDN� LoLQ�
'�Q\D�6D÷OÕN�gUJ�W�YH�8OXVODUDUDVÕ�7HVW�.RPLV\RQX�GR÷UXO�
WXVXQGD�7�UNoH�\D]ÕOPÕú�ELU�UHKEHU�HVDV�DOÕQPÕúWÕU�������������
8\DUODPD�DúDPDVÕQGD��oHYLUL��X]PDQ�SDQHOL�GH÷HUOHQGLUPHVL��
JHUL�oHYLUL�YH�SLORW�X\JXODPD�DúDPDODUÕ�L]OHQPLúWLU��'LO�JHoHU�
OL÷L�� |OoH÷LQ� DPDFÕ� LOH� |OoHN� PDGGHOHULQLQ� X\JXQOX÷XQXQ�
VD÷ODQPDVÕ� YH� PDGGHOHULQ� KHGHI� JUXEXQ� N�OW�U�QH� X\JXQ�
OX÷XQXQ� GH÷HUOHQGLULOPHVLGLU� ������ � %X� oDOÕúPDGD�� \XNDUGD�
L]OHQHQ�DGÕPODU�VRQXFXQGD�%DNÕP�)DNW|U��gOoH÷L�%)g�g%�
YH�%)g�<%�V�U�POHUL�LoLQ�GLO�JHoHUOL÷L�VD÷ODQPÕúWÕU��7�UNoH�
YH�øQJLOL]FH�PDGGHOHULQ�EHQ]HúWL÷L�J|U�OHUHN�GLO�HúGH÷HUOL÷L�

QLQ�ROGX÷XQD�NDUDU�YHULOPLúWLU��gOoHNOHULQ�7�UNoH\H�X\DUODQ�
PD� V�UHFLQGH�� oHYLUL� YH� DQODPVDO� LQFHOHPH� VRQUDVÕ� X]PDQ�
SDQHOL� GH÷HUOHQGLUPHVL� DúDPDVÕQGD� NDSVDP� JHoHUOLOL÷L�
\|QWHPL� NXOODQÕOPÕúWÕU�� � *HoHUOLN�� ELU� |OoPH� DUDFÕQÕQ�
NXOODQÕOÕú� DPDFÕQD� X\JXQ� KL]PHW� HWPH� YH� |OoPHN� LVWHGL÷L�
|]HOOL÷L� WDP� YH� GR÷UX� |OoHELOPH� GHUHFHVLGLU� ���������gOoHN�
PDGGHOHULQLQ� N�OW�UHO� X\XPXQXQ� YH� DQODúÕOÕUOÕ÷ÕQÕQ� GH÷HU�
OHQGLULOPHVL�� LNL� GLO� DUDVÕQGDNL� WXWDUVÕ]OÕNODUÕQ� WHVSLW� HGLOLS�
o|]�POHQHELOPHVL� LoLQ� X]PDQ� J|U�ú�QH� EDúYXUXOPDNWDGÕU�
������ %X� oDOÕúPDGD�� |OoHN� PDGGHOHULQGH� GLO� JHoHUOL÷L�
\DSÕOGÕNWDQ�VRQUD�JHUHNOL�G�]HQOHPHOHU�\DSÕOPÕú�YH�VRQUDVÕQ�
GD� X]PDQ� J|U�úOHULQH� EDúYXUXOPXúWXU�� (Q� D]� �� HQ� ID]OD� ���
X]PDQGDQ�JHOHQ�J|U�úOHU� DUDVÕQGDNL� X\XP�\�]GHVL� LOH�.*ø�
KHVDSODQPDNWDGÕU� ������ .DSVDP� JHoHUOLOLN� LQGHNVL�� X]PDQ�
J|U�úOHULQH� GD\DOÕ� QLWHO� YHULOHULQ� LVWDWLVWLNVHO� QLFHO� YHULOHUH�
G|Q�úW�U�OPHVL� LoLQ� NXOODQÕODQ� ELU� \|QWHPGLU� ������.DSVDP�
JHoHUOL÷LQLQ� GH÷HUOHQGLULOPHVL� DPDFÕ\OD� |OoHN� DODQÕQGD�
GHQH\LPOL�GRNX]�X]PDQD�J|QGHULOPLúWLU��.*ø�VNRUXQXQ�����
�]HUL� ROPDVÕ� VNRUXQ� L\L� ROGX÷X� úHNOLQGH� \RUXPODQÕU� ������
dDOÕúPDGD�� ELUELULQGHQ� ED÷ÕPVÕ]� RODUDN� J|U�úOHUL� DOÕQDQ�
X]PDQODUÕQ�W�P�Q�Q��|OoHN�PDGGHOHULQLQ�|Oo�OPHN�LVWHQLOHQ�
KHGHIH� YH� 7�UN� N�OW�U�QH� X\JXQ� ROGX÷XQD� LOLúNLQ� J|U�ú�
ELUOL÷LQGH� ROGXNODUÕ� EHOLUOHQPLúWLU�� %)g�<%¶QLQ� EHúLQFL�
PDGGHVL� KDULo� �0DGGH� .DSVDP� *HoHUOLN� øQGHNVL� ,�&9,��
������� KHU� LNL� |OoH÷LQ� W�P�PDGGHOHULQLQ� ,�&9,� GH÷HUL� ������
%)g�g%�YH�%)g�<%�V�U�POHULQLQ�&9,�GH÷HUOHULQLQ��VÕUDVÕ\�
OD� ����� YH� ����� ROGX÷X� EXOXQPXúWXU� �7DEOR� ,��� .*ø� LoLQ�
|QHULOHQ�UHIHUDQV�GH÷HUOHU�GLNNDWH�DOÕQGÕ÷ÕQGD�EX�GH÷HUOHU�LOH�
7�UNoH� IRUPXQ� NDSVDP� JHoHUOL÷LQLQ� oRN� \�NVHN� ROGX÷X�
J|U�OP�úW�U� ������ � gOoH÷LQ� 6ORYHQ� YHUVL\RQXQGD� |OoH÷LQ�
V�U�POHULQH� DLW� .*ø� GH÷HUL� ����� �]HUL� EXOXQPXúWXU� ������
2ULMLQDO�|OoHN�PDGGHOHULQGHQ�KLoELU�PDGGH�oÕNDUWÕOPDPÕú�\D�
GD�HNOHQPHPLúWLU��'LO�JHoHUOL÷L�YH�X]PDQ�GH÷HUOHQGLUPHOHUL�
VRQUDVÕ�� JHUL� oHYLULVL� \DSÕODQ�|OoHN�RULMLQDO� |OoH÷L� JHOLúWLUHQ�
DUDúWÕUPDFÕ\D� J|QGHULOHUHN� DQODP� ND\PDVÕ� ROXS� ROPDGÕ÷Õ�
GH÷HUOHQGLULOPLúWLU�� <XNDUÕGD� V|]� HGLOHQ� G�]HQOHPHOHULQ�
GÕúÕQGD�ELU�GH÷LúLPH�JHUHN�GX\XOPD\DQ�|OoHNOHU�SLORW�X\JXOD�
PD�DúDPDVÕ�LoLQ�EDúND�ELU�KDVWDQHGH����KHPúLUH\H�|]�ELOGLULP�
\|QWHPL\OH� X\JXODQPÕú� YH� DQODúÕOÕU� EXOXQGX÷X�� GH÷LúLPH�
JHUHN�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��%|\OHFH�|OoHNOHULQ�VRQ�V�U�P��
G|N�PDQWH�HGLOHUHN�SVLNRPHWULN�DúDPD\D�JHoLOPLú�YH�LNLQFL�
JHoHUOLOLN�\|QWHPL�RODUDN�7HPHO�(NVHQ�)DNW|U�$QDOL]L��3ULQ�
FLSOH�$[LV�$QDO\VLV��NXOODQÕOPÕúWÕU��)DNW|U�DQDOL]L�|QFHVLQGH�
|UQHN� E�\�NO�÷�Q�Q� IDNW|U� DQDOL]L� LoLQ� \HWHUOLOL÷L� KHU� LNL�
|OoHN�LoLQ�GH�.02�GH÷HULQH�J|UH�V�SHU�P�NHPPHO�G�]H\GH�
ROGX÷X� VDSWDQPÕúWÕU� ������ )DNW|U� DQDOL]L�� |OoPH� DUDFÕQGDNL�
PDGGHOHULQ� IDUNOÕ� IDNW|UOHU� DOWÕQGD� WRSODQÕS� WRSODQDPD\D�
FD÷ÕQÕ� GH÷HUOHQGLUPHN� �]HUH� \DSÕOÕU� YH� EX� VD\HGH� |Oo�OHQ�
\DSÕGD�ELUELUL\OH�\�NVHN�NRUHODV\RQ�J|VWHUHQ�PDGGHOHU�ELUHU�
IDNW|U�DOWÕQGD�N�PHOHQGLULOLU�������%X�oDOÕúPDQÕQ�SVLNRPHWULN�
DúDPDVÕQGD� H÷LN� �REOLTXH�� G|Q�úW�UPH� LOH� 7HPHO� (NVHQ�
)DNW|U� $QDOL]L� �3ULQFLSOH� $[LV� $QDO\VLV�� NXOODQÕOPÕúWÕU��
)DNW|UOHU� DUDVÕQGD� ELU� ED÷ÕPOÕOÕ÷ÕQ� YDUVD\ÕOGÕ÷Õ� GXUXPODUGD�
H÷LN� G|QG�UPH� |QHULOPHNWHGLU� ������ gOoHNWHNL� KHU� ELU�
PDGGHQLQ�ELUELUL� LOH� LOLúNLOL� ROGX÷X�JHUHNoHVL\OH�EX�\|QWHP�
WHUFLK�HGLOPLúWLU���
)DNW|U� DQDOL]LQGH�� W�P�PDGGHOHULQ� IDNW|U� \�N� GH÷HUOHULQLQ��
HúLN�\�N�GH÷HUL�����¶ÕQ��VW�QGH�������������ROGX÷X�EHOLUOHQ�

PLúWLU�� %)g�<%� V�U�P�QGH� WHN� IDNW|UO�� \DSÕ� YDU\DQVÕQ�
���¶LQL�DoÕNODPÕúWÕU�YH�HQ�G�ú�N�IDNW|U�\�N�Q�Q������LOH�����
PDGGH�YH�HQ�\�NVHN�IDNW|U�\�N�Q�Q������LOH����PDGGH�ROGX÷X�
J|U�OP�úW�U� �7DEOR� ,,��� 7DEOR\D� J|UH� |OoH÷LQ� %)g�g%�
V�U�P�Q�Q� DoÕNODQDQ� YDU\DQV� �� ��� YH� HQ� G�ú�N� IDNW|U�
\�N�Q�Q� ����� LOH� ����PDGGH� YH� HQ� \�NVHN� IDNW|U� \�N�Q�Q�
�����LOH����PDGGH�ROGX÷X�EHOLUOHQPLúWLU��gOoH÷LQ�6ORYHQ\D¶GD�
\DSÕODQ� X\DUODPD� oDOÕúPDVÕQGD� GD� oDOÕúPD� EXOJXODUÕ� LOH�
EHQ]HU�úHNLOGH�W�P�PDGGHOHULQ�IDNW|U�\�N�GH÷HUOHULQLQ������
�]HUL�ROGX÷X�EHOLUOHQPLúWLU������

/�^MVQTQZTQɦM�ʈTQ̫SQV�*]TO]TIZÜV�
,MɦMZTMVLQZQTUM[Q
*�YHQLOLU�WHVW�YH�|OoHNOHU�Lo�WXWDUOÕOÕ÷Õ�\�NVHN�RODQ�DUDoODUGÕU�
������ /LNHUW� WLSL� |Oo�P� DUDoODUÕQGD�� |OoH÷LQ� Lo� WXWDUOÕOÕ÷ÕQÕQ�
GH÷HUOHQGLULOPHVLQGH��&URQEDFK�$OID�NDWVD\ÕVÕ�RODUDN�ELOLQHQ�
J�YHQLUOLN�|Oo�W��NXOODQÕOPDOÕGÕU�������%X�oDOÕúPDGD��|OoH÷LQ�
Lo� WXWDUOÕN� GH÷HUOHQGLUPHVLQGH� &URQEDFK� $OID� NDWVD\ÕVÕQD�
EDNÕOPÕúWÕU��<DSÕODQ�DQDOL]�VRQXFXQGD��&URQEDFK�$OID�J�YH�
QLUOLN� NDWVD\ÕVÕQÕQ� %)g�<%� LoLQ� ������ %)g�g%� LoLQ� �����
ROGX÷X�VDSWDQPÕúWÕU��7DEOR�,,,���/LNHUW�WLSL�ELU�|OoHNWH�&URQ�
EDFK�$OID�NDWVD\ÕVÕ�P�PN�Q�ROGX÷XQFD��
H�\DNÕQ�ROPDOÕGÕU�
YH�&URQEDFK�$OID�NDWVD\ÕVÕ� QH�NDGDU�\�NVHN� LVH�EX�|OoHNWH�
EXOXQDQ� PDGGHOHULQ� R� |Oo�GH� ELUELUOHUL\OH� WXWDUOÕ� ROGX÷X�
NDEXO� HGLOLU� ��������� 'ROD\ÕVÕ\OD�� &URQEDFK�$OID� NDWVD\ÕVÕ�
\�NVHOGLNoH�� |OoH÷LQ� J�YHQLUOL÷L� D\QÕ� RUDQGD� DUWPDNWDGÕU�
������%X�oDOÕúPDGD�|OoH÷LQ�&URQEDFK�$OID�NDWVD\ÕVÕQÕQ������
�]HUL�ROPDVÕ�QHGHQL\OH�KHU�LNL�|OoHNWH�\�NVHN�GHUHFHGH�J�YH�
QLOLU� RODUDN� GH÷HUOHQGLULOPLúWLU�� (OGH� HGLOHQ� EX� YHULOHU�
VD\HVLQGH�� %DNÕP� )DNW|U�� gOoH÷L¶QLQ� 7�UNoH� IRUPXQXQ� Lo�
WXWDUOÕOÕ÷ÕQÕQ� \�NVHN� GHUHFHGH� NRUXQGX÷X� VRQXFXQD�
XODúÕOPÕúWÕU�� 9UEQMDN� YH� DUN�� ����� |OoH÷LQ� X\DUODPD�
oDOÕúPDVÕQGD� &URQEDFK�$OID� NDWVD\ÕVÕ� %)g�<%� LoLQ� ������
%)g�g%� LoLQ� �����ROGX÷X�J|U�OP�úW�U��%X�EXOJXODUD� J|UH��
7�UNoH� |OoHN� PDGGHOHULQLQ� &URQEDFK� $OID� J�YHQLUOLN�
NDWVD\ÕVÕQÕQ�GL÷HU�ELU�N�OW�UGHNL�X\DUODPD�oDOÕúPDVÕ�YHULOHUL�
LOH� EHQ]HU� ROGX÷X� J|U�OPHNWHGLU�� +HPúLUHOHULQ� %)g�YH�
%)g�<%�SXDQ�RUWDODPDODUÕ�Q|WU�GH÷HULQ��]HULQGH�ROGX÷X�LoLQ�
EX�DODQODUD� LOLúNLQ�|]�EDNÕP�YH�\|QHWLFL� WDUDIÕQGDQ� VXQXODQ�
EDNÕPD� LOLúNLQ� DOJÕODUÕQÕQ� L\L�ROGX÷X�J|U�OPHNWHGLU��+HU� LNL�
|OoHN� LoLQ� DoÕN� XoOX� VRUXODUD� YHULOHQ� \DQÕWODU� |OoH÷LQ�
\DSÕODQGÕUÕOPÕú� VRUXODUÕ� LOH� WXWDUOÕ� EXOXQPXúWXU�� � %DNÕP�
)DNW|U�� gOoH÷L¶QLQ� J�YHQLOLUOL÷LQL� VÕQDPDN� LoLQ� LNLQFL� ELU�
\|QWHP� RODUDN� WHVW�WHNUDU� J�YHQLUOLN� DQDOL]L� \DSÕOPÕúWÕU��
7HVW�WHNUDU�WHVW�J�YHQLUOL÷L��|OoHN�PDGGHOHULQLQ�X\JXODPDGDQ�
X\JXODPD\D� WXWDUOÕ� VRQXoODU� HOGH� HGHELOPH� YH� ]DPDQ� J|UH�
GH÷LúPH]OLN�J|VWHUHELOPH�J�F�G�U����������gOoHN�J�YHQLOLU�
OLN� oDOÕúPDVÕQGD� X\JXODQDQ� WHVW�WHNUDU� WHVW� \|QWHPLQGH�� ELU�
|OoH÷LQ�EHOLUOL�ELU�DUDOÕNOD����LOH���KDIWD�DUDVÕQGD��D\QÕ�JUXED�
WHNUDU�X\JXODQPDVÕ\OD�HOGH�HGLOHQ�SXDQODU�DUDVÕQGDNL�NRUHODV�
\RQD� EDNÕOÕU� ��������� 7HVW�WHNUDU� WHVW� \|QWHPL�� HQ� VÕN�
NXOODQÕODQ�YH�|QHULOHQ�J�YHQLUOLN�|Oo�P�\|QWHPLGLU�������'|UW�
KDIWD�DUD�LOH����KHPúLUH\H�\DSÕODQ�WHVW�WHNUDU�WHVWL�NRUHODV\RQ�
DQDOL]LQH�J|UH��LON�YH�LNLQFL�|Oo�P�DUDVÕQGD�KHU�LNL�|OoHNWH�GH�
SR]LWLI�\|QGH��J�oO��YH� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU� LOLúNL�
WHVSLW� HGLOPLúWLU�� � %DNÕP� )DNW|U�� gOoH÷L� WHVW�WHNUDU� WHVW�
NRUHODV\RQ�DQDOL]�VRQXoODUÕ�� U ������S �������%)g�<%�LoLQ�

U ������ S �������%)g�g%� LoLQ� LVH� U ������ S ������ROGX÷X�
J|U�OP�úW�U� �7DEOR� ,9��� %LU� |OoH÷LQ� J�YHQLUOLN� NDWVD\ÕVÕ�
GH÷HUOHQGLULOLUNHQ�� NRUHODV\RQ� NDWVD\Õ� GH÷HULQLQ� SR]LWLI�
\|QGH�ROPDVÕ�LVWHQGLNWLU�������$\UÕFD��WHVW�WHNUDU�WHVW�J�YHQLU�
OLN� NDWVD\ÕVÕQÕQ� ����� �]HUL� ROPDVÕ� WHVW� WHNUDU� J�YHQLUOL÷LQLQ�
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ABSTRACT 
Objective:
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DGDSWLQJ��YDOLGLW\�DQG�UHOLDELOLW\�RI�WKH�&DULQJ�)DFWRU�6FDOH¶V�
&DULQJ�IRU�6HOI��&)6�&6��DQG�&DULQJ�RI�0DQDJHU��&)6�&0��
YHUVLRQV�LQWR�7XUNLVK�LQ�WKH�QXUVH�VDPSOH�
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SURFHVV� RI� DGDSWLQJ� LQWR� 7XUNLVK�� WUDQVODWLRQ�� VHPDQWLF�
UHYLHZ��H[SHUW�SDQHO��EDFN�WUDQVODWLRQ��SLORW�LPSOHPHQWDWLRQ��
ODWHVW�YHUVLRQ�DQG�GRFXPHQWDWLRQ�VWHSV�ZHUH�IROORZHG��3ULQFL�
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&RQWHQW� 9DOLGLW\� ,QGH[� ZDV� XVHG� IRU� YDOLGLW\�� &KURQEDFK�
DOSKD�DQG�WHVW�UHWHVW�YDOXHV�ZHUH�FDOFXODWHG�IRU�UHOLDELOLW\�

Results:
7KH�&9,�YDOXHV�RI�WKH�&)6�&6�DQG�&)6�&0�YHUVLRQV�ZHUH�
�����DQG�������UHVSHFWLYHO\��7KH�&)6�&6�ZDV�YDOLG�ZLWK�����
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ERWK� VFDOHV� ZDV� ����� DQG� ������ UHVSHFWLYHO\�� 7HVW�UHWHVW�
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RODUDN�SXDQODQÕU�YH�EX�SXDQODUÕQ�WRSODQPDVÕ�YH�PDGGH�VD\ÕVÕ�
QD� E|O�QPHVL� LOH� |OoHN� SXDQ� RUWDODPDODUÕ� HOGH� HGLOLU�� 7�P�
PDGGHOHU� ROXPOXGXU� YH� SXDQODUÕQ� \HGL\H� GR÷UX� \DNODúPDVÕ�
KHPúLUHOHULQ�EDNÕP�GDYUDQÕúÕQÕ�EHQLPVHPH�DOJÕVÕQÕQ�\�NVHN�
ROGX÷XQX�J|VWHULU��������

$UDúWÕUPDQÕQ�HWLN�\|Q���
%)2�g%�YH�%)g�<%¶QLQ�7�UN�GLOLQH�X\DUODQPDVÕ�YH�JHoHU�
OLN�YH�J�YHQLUOL÷LQLQ�WHVW�HGLOHELOPHVL�LoLQ�|OoH÷LQ�RUMLQDOLQL�
JHOLúWLUHQ�HNLSWHQ�-RKQ�1HOVRQ¶GDQ�H��SRVWD�DUDFÕOÕ÷Õ�LOH�\D]ÕOÕ�
L]LQ�DOÕQPÕúWÕU��$NGHQL]�hQLYHUVLWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX¶QGDQ� �.DUDU� 1R�� ����� 7DULK�� ������������ RQD\��
DUDúWÕUPDQÕQ� \DSÕOGÕ÷Õ�$NGHQL]�hQLYHUVLWHVL�+DVWDQHVL¶QGHQ�
JHUHNOL� L]LQOHU� DOÕQPÕúWÕU�� $UDúWÕUPD� NULWHUOHULQH� X\DQ�
KHPúLUHOHUH� ELOJLOHQGLUPH� \DSÕODUDN� D\GÕQODWÕOPÕú� RQDPODUÕ�
DOÕQPÕúWÕU��9HULOHULQ��KHPúLUHOHULQ�Lú�DNÕúÕQÕQ�DNVDWÕOPD\DFD÷Õ�
]DPDQ�GLOLPOHULQGH�WRSODQPDVÕQD�|]HQ�J|VWHULOPLúWLU��$UDúWÕU�
PD� +HOVLQNL� 'HNODUDV\RQX� LONHOHULQH� X\JXQ� RODUDN�
\�U�W�OP�úW�U��

<):<1̪5)
+HUKDQJL�ELU�|Oo�P�DUDFÕQÕ�7�UN�GLOL�YH�N�OW�U�QH�X\DUODPD�
GDQ� |QFH�� LOJLOL� DUDFÕQ� oDOÕúPDQÕQ� \DSÕODFD÷Õ� ELOLP� DODQÕQÕQ�
NXUDPODUÕQD�� WHRULN� oHUoHYHVLQH�� NXOODQÕP� \D\JÕQOÕ÷ÕQD��
JHoHUOL�YH�J�YHQLOLU�ELU�DUDo�ROXS�ROPDGÕ÷ÕQD�YH�PDGGHOHULQ�
7�UN� N�OW�U� \DSÕVÕQD� X\JXQ� ROXS� ROPDGÕ÷ÕQD� GLNNDW�
HGLOPHOLGLU�������%X�oDOÕúPD�NDSVDPÕQGD�X\DUODQDQ�%)g�g%�
YH� %)g�<%�� KHPúLUHOLN� ELOLP� DODQÕQGD� HQ� ID]OD� ELOLQHQ�
:DWVRQ� øQVDQ� %DNÕP� .XUDPÕ¶QGD� \HU� DODQ� L\LOHúWLUPH�
V�UHoOHULQH� WHPHOOHQPHNWHGLU� ���������� %DNÕP� )DNW|U��
gOoH÷L�� NXUDPFÕQÕQ� GD� LoLQGH� ROGX÷X� ELU� HNLS� WDUDIÕQGDQ�
JHOLúWLULOPLúWLU��'ROD\ÕVÕ� LOH� |OoPH� DUDoODUÕ� KHPúLUHOLN� ELOLP�
DODQÕQÕQ�WHRULN�DOW�\DSÕVÕQD�WHPHOOHQPHNWHGLU��%DNÕP�)DNW|U��
gOoHNOHUL�IDUNOÕ�N�OW�UOHUGH�JHoHUOL�YH�J�YHQLOLU�EXOXQPXúWXU�
������������ %X� QHGHQOH�� %)g¶Q�Q� 7�UN� N�OW�U�QH� X\DUODQ�
PDVÕ�GXUXPXQGD�XOXVODUDUDVÕ�DODQGD�NDUÕODúWÕUPDOÕ�oDOÕúPDODU�
\DSPD� SRWDQVL\HOLQLQ� \�NVHN� ROGX÷X� V|\OHQHELOLU�� � gOo�P�
DUDFÕQÕQ� X\DUODPD� V�UHFLQGHQ� |QFH� WHOLI� KDNODUÕ� QHGHQL\OH�
JHOLúWLUHQ�DUDúWÕUPDFÕGDQ�L]LQ�DOÕQPDVÕ�JHUHNLU�������%)g�g%�
YH�%)g�<%¶QLQ�7�UN�N�OW�U�QH�X\DUODQPDVÕ�NRQXVXQGD�LOJLOL�
DUDúWÕUPDFÕGDQ� L]LQ� DOÕQPÕúWÕU�� 'LO� X\DUODPDVÕ� DúDPDVÕQGD��
JHUL� oHYLULVL� \DSÕODQ� |OoHNOHULQ� DQODP�NDYUDP� HúLWOL÷L� LoLQ�
'U�1HOVRQ¶GDQ� JHUL� ELOGLULP� DOÕQPÕú� KHU� LNL� |OoHNWH� ELUHU�
PDGGH� DúD÷ÕGDNL� JLEL� DQODP�NDYUDP� HúLWOL÷L� LoLQ� \HQLGHQ�
G�]HQOHQPLúWLU�� � %)g�g%�� ,� DFFHSW� DQG� VXSSRUW� P\� RZQ�
FXUUHQW�EHOLHIV�LQ�D�KLJKHU�SRZHU�ZKLFK�DOORZV�IRU�PH�WR�KHDO��
.HQGL�PHYFXW�LQDQoODUÕPÕ�L\LOHúWLUPHPH�L]LQ�YHUHQ�7DQUÕ�JLEL�
\�FH�ELU�J�F��NDEXO�HGL\RUXP�YH�GHVWHNOL\RUXP���%)g�<%��
7KH�PDQDJHU�RI�P\�XQLW�GHSDUWPHQW�LV�DFFHSWLQJ�DQG�VXSSRUW�
LYH�RI�P\�EHOLHIV�UHJDUGLQJ�D�KLJKHU�SRZHU��ZKLFK�DOORZV�IRU�
WKH�SRVVLELOLW\�RI�PH�WR�
JURZ
��%LULP�E|O�P�\|QHWLFLP�GDKD�
E�\�N�ELU� J�oOH� LOJLOL� LQDQoODUÕPÕ� �7DQUÕ� LQDQFÕ�� NDEXO� HGLS�
GHVWHNOL\RU� YH� EX� GD� EDQD� µE�\�PH¶� IÕUVDWÕ� YHUL\RU��
%)g�g%¶QLQ� NXOODQÕOGÕ÷Õ� XOXVODUDUDVÕ� NDWÕOÕPOÕ� GHYDP� HGHQ�
ELU� oDOÕúPDGD�PDQHYL� LQDQoODUOD� LOJLOL� LNL�PDGGH\H� ���YH����
PDGGHOHU�� ³0DQHYL� LQDQoODUÕQ� oRN� NLúLVHO� ROGX÷XQX�
G�ú�Q�\RUVDQÕ]� EX� LIDGH\H� \DQÕW� YHUPH\LQL]�´� DoÕNODPDVÕ�
HNOHQGL÷L�� SLORW� X\JXODPDGD� EX� VRUXODUOD� LOJLOL� RODUDN�
KHPúLUHOHULQ� ³EXQX� QHGHQ� VRUX\RUVXQX]´� úHNOLQGHNL� WHUHG�
G�WOHUL� QHGHQL\OH� 7�UNoH� X\DUODPDVÕ� VRQ� V�U�PGH� GH� D\QÕ�
úHNLOGH�NXOODQÕOPÕúWÕU��7DEOR�,���

/MtMZTQTQɦM�ʈTQ̫SQV�*]TO]TIZÜV�,MɦMZTMVLQZUM[Q
%LU� |Oo�P� DUDFÕQÕQ�� IDUNOÕ� N�OW�UOHUGH� NXOODQÕOPDGDQ� |QFH�
L]OHQPHVL� JHUHNHQ� LON� DGÕPODU� GLO� YH� N�OW�U� X\DUODPDVÕ��
VRQUDVÕQGD� GD� R� WRSOXP� LoLQ� JHoHUOL� YH� J�YHQLOLU� ROXS�
ROPDGÕ÷ÕQÕQ� SVLNRPHWULN� RODUDN� WHVW� HGLOPHVLGLU� ������ %X�
oDOÕúPDGD� GLO� YH� N�OW�U� LoLQ� X\JXQOX÷XQX� VD÷ODPDN� LoLQ�
'�Q\D�6D÷OÕN�gUJ�W�YH�8OXVODUDUDVÕ�7HVW�.RPLV\RQX�GR÷UXO�
WXVXQGD�7�UNoH�\D]ÕOPÕú�ELU�UHKEHU�HVDV�DOÕQPÕúWÕU�������������
8\DUODPD�DúDPDVÕQGD��oHYLUL��X]PDQ�SDQHOL�GH÷HUOHQGLUPHVL��
JHUL�oHYLUL�YH�SLORW�X\JXODPD�DúDPDODUÕ�L]OHQPLúWLU��'LO�JHoHU�
OL÷L�� |OoH÷LQ� DPDFÕ� LOH� |OoHN� PDGGHOHULQLQ� X\JXQOX÷XQXQ�
VD÷ODQPDVÕ� YH� PDGGHOHULQ� KHGHI� JUXEXQ� N�OW�U�QH� X\JXQ�
OX÷XQXQ� GH÷HUOHQGLULOPHVLGLU� ������ � %X� oDOÕúPDGD�� \XNDUGD�
L]OHQHQ�DGÕPODU�VRQXFXQGD�%DNÕP�)DNW|U��gOoH÷L�%)g�g%�
YH�%)g�<%�V�U�POHUL�LoLQ�GLO�JHoHUOL÷L�VD÷ODQPÕúWÕU��7�UNoH�
YH�øQJLOL]FH�PDGGHOHULQ�EHQ]HúWL÷L�J|U�OHUHN�GLO�HúGH÷HUOL÷L�

QLQ�ROGX÷XQD�NDUDU�YHULOPLúWLU��gOoHNOHULQ�7�UNoH\H�X\DUODQ�
PD� V�UHFLQGH�� oHYLUL� YH� DQODPVDO� LQFHOHPH� VRQUDVÕ� X]PDQ�
SDQHOL� GH÷HUOHQGLUPHVL� DúDPDVÕQGD� NDSVDP� JHoHUOLOL÷L�
\|QWHPL� NXOODQÕOPÕúWÕU�� � *HoHUOLN�� ELU� |OoPH� DUDFÕQÕQ�
NXOODQÕOÕú� DPDFÕQD� X\JXQ� KL]PHW� HWPH� YH� |OoPHN� LVWHGL÷L�
|]HOOL÷L� WDP� YH� GR÷UX� |OoHELOPH� GHUHFHVLGLU� ���������gOoHN�
PDGGHOHULQLQ� N�OW�UHO� X\XPXQXQ� YH� DQODúÕOÕUOÕ÷ÕQÕQ� GH÷HU�
OHQGLULOPHVL�� LNL� GLO� DUDVÕQGDNL� WXWDUVÕ]OÕNODUÕQ� WHVSLW� HGLOLS�
o|]�POHQHELOPHVL� LoLQ� X]PDQ� J|U�ú�QH� EDúYXUXOPDNWDGÕU�
������ %X� oDOÕúPDGD�� |OoHN� PDGGHOHULQGH� GLO� JHoHUOL÷L�
\DSÕOGÕNWDQ�VRQUD�JHUHNOL�G�]HQOHPHOHU�\DSÕOPÕú�YH�VRQUDVÕQ�
GD� X]PDQ� J|U�úOHULQH� EDúYXUXOPXúWXU�� (Q� D]� �� HQ� ID]OD� ���
X]PDQGDQ�JHOHQ�J|U�úOHU� DUDVÕQGDNL� X\XP�\�]GHVL� LOH�.*ø�
KHVDSODQPDNWDGÕU� ������ .DSVDP� JHoHUOLOLN� LQGHNVL�� X]PDQ�
J|U�úOHULQH� GD\DOÕ� QLWHO� YHULOHULQ� LVWDWLVWLNVHO� QLFHO� YHULOHUH�
G|Q�úW�U�OPHVL� LoLQ� NXOODQÕODQ� ELU� \|QWHPGLU� ������.DSVDP�
JHoHUOL÷LQLQ� GH÷HUOHQGLULOPHVL� DPDFÕ\OD� |OoHN� DODQÕQGD�
GHQH\LPOL�GRNX]�X]PDQD�J|QGHULOPLúWLU��.*ø�VNRUXQXQ�����
�]HUL� ROPDVÕ� VNRUXQ� L\L� ROGX÷X� úHNOLQGH� \RUXPODQÕU� ������
dDOÕúPDGD�� ELUELULQGHQ� ED÷ÕPVÕ]� RODUDN� J|U�úOHUL� DOÕQDQ�
X]PDQODUÕQ�W�P�Q�Q��|OoHN�PDGGHOHULQLQ�|Oo�OPHN�LVWHQLOHQ�
KHGHIH� YH� 7�UN� N�OW�U�QH� X\JXQ� ROGX÷XQD� LOLúNLQ� J|U�ú�
ELUOL÷LQGH� ROGXNODUÕ� EHOLUOHQPLúWLU�� %)g�<%¶QLQ� EHúLQFL�
PDGGHVL� KDULo� �0DGGH� .DSVDP� *HoHUOLN� øQGHNVL� ,�&9,��
������� KHU� LNL� |OoH÷LQ� W�P�PDGGHOHULQLQ� ,�&9,� GH÷HUL� ������
%)g�g%�YH�%)g�<%�V�U�POHULQLQ�&9,�GH÷HUOHULQLQ��VÕUDVÕ\�
OD� ����� YH� ����� ROGX÷X� EXOXQPXúWXU� �7DEOR� ,��� .*ø� LoLQ�
|QHULOHQ�UHIHUDQV�GH÷HUOHU�GLNNDWH�DOÕQGÕ÷ÕQGD�EX�GH÷HUOHU�LOH�
7�UNoH� IRUPXQ� NDSVDP� JHoHUOL÷LQLQ� oRN� \�NVHN� ROGX÷X�
J|U�OP�úW�U� ������ � gOoH÷LQ� 6ORYHQ� YHUVL\RQXQGD� |OoH÷LQ�
V�U�POHULQH� DLW� .*ø� GH÷HUL� ����� �]HUL� EXOXQPXúWXU� ������
2ULMLQDO�|OoHN�PDGGHOHULQGHQ�KLoELU�PDGGH�oÕNDUWÕOPDPÕú�\D�
GD�HNOHQPHPLúWLU��'LO�JHoHUOL÷L�YH�X]PDQ�GH÷HUOHQGLUPHOHUL�
VRQUDVÕ�� JHUL� oHYLULVL� \DSÕODQ�|OoHN�RULMLQDO� |OoH÷L� JHOLúWLUHQ�
DUDúWÕUPDFÕ\D� J|QGHULOHUHN� DQODP� ND\PDVÕ� ROXS� ROPDGÕ÷Õ�
GH÷HUOHQGLULOPLúWLU�� <XNDUÕGD� V|]� HGLOHQ� G�]HQOHPHOHULQ�
GÕúÕQGD�ELU�GH÷LúLPH�JHUHN�GX\XOPD\DQ�|OoHNOHU�SLORW�X\JXOD�
PD�DúDPDVÕ�LoLQ�EDúND�ELU�KDVWDQHGH����KHPúLUH\H�|]�ELOGLULP�
\|QWHPL\OH� X\JXODQPÕú� YH� DQODúÕOÕU� EXOXQGX÷X�� GH÷LúLPH�
JHUHN�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��%|\OHFH�|OoHNOHULQ�VRQ�V�U�P��
G|N�PDQWH�HGLOHUHN�SVLNRPHWULN�DúDPD\D�JHoLOPLú�YH�LNLQFL�
JHoHUOLOLN�\|QWHPL�RODUDN�7HPHO�(NVHQ�)DNW|U�$QDOL]L��3ULQ�
FLSOH�$[LV�$QDO\VLV��NXOODQÕOPÕúWÕU��)DNW|U�DQDOL]L�|QFHVLQGH�
|UQHN� E�\�NO�÷�Q�Q� IDNW|U� DQDOL]L� LoLQ� \HWHUOLOL÷L� KHU� LNL�
|OoHN�LoLQ�GH�.02�GH÷HULQH�J|UH�V�SHU�P�NHPPHO�G�]H\GH�
ROGX÷X� VDSWDQPÕúWÕU� ������ )DNW|U� DQDOL]L�� |OoPH� DUDFÕQGDNL�
PDGGHOHULQ� IDUNOÕ� IDNW|UOHU� DOWÕQGD� WRSODQÕS� WRSODQDPD\D�
FD÷ÕQÕ� GH÷HUOHQGLUPHN� �]HUH� \DSÕOÕU� YH� EX� VD\HGH� |Oo�OHQ�
\DSÕGD�ELUELUL\OH�\�NVHN�NRUHODV\RQ�J|VWHUHQ�PDGGHOHU�ELUHU�
IDNW|U�DOWÕQGD�N�PHOHQGLULOLU�������%X�oDOÕúPDQÕQ�SVLNRPHWULN�
DúDPDVÕQGD� H÷LN� �REOLTXH�� G|Q�úW�UPH� LOH� 7HPHO� (NVHQ�
)DNW|U� $QDOL]L� �3ULQFLSOH� $[LV� $QDO\VLV�� NXOODQÕOPÕúWÕU��
)DNW|UOHU� DUDVÕQGD� ELU� ED÷ÕPOÕOÕ÷ÕQ� YDUVD\ÕOGÕ÷Õ� GXUXPODUGD�
H÷LN� G|QG�UPH� |QHULOPHNWHGLU� ������ gOoHNWHNL� KHU� ELU�
PDGGHQLQ�ELUELUL� LOH� LOLúNLOL� ROGX÷X�JHUHNoHVL\OH�EX�\|QWHP�
WHUFLK�HGLOPLúWLU���
)DNW|U� DQDOL]LQGH�� W�P�PDGGHOHULQ� IDNW|U� \�N� GH÷HUOHULQLQ��
HúLN�\�N�GH÷HUL�����¶ÕQ��VW�QGH�������������ROGX÷X�EHOLUOHQ�

PLúWLU�� %)g�<%� V�U�P�QGH� WHN� IDNW|UO�� \DSÕ� YDU\DQVÕQ�
���¶LQL�DoÕNODPÕúWÕU�YH�HQ�G�ú�N�IDNW|U�\�N�Q�Q������LOH�����
PDGGH�YH�HQ�\�NVHN�IDNW|U�\�N�Q�Q������LOH����PDGGH�ROGX÷X�
J|U�OP�úW�U� �7DEOR� ,,��� 7DEOR\D� J|UH� |OoH÷LQ� %)g�g%�
V�U�P�Q�Q� DoÕNODQDQ� YDU\DQV� �� ��� YH� HQ� G�ú�N� IDNW|U�
\�N�Q�Q� ����� LOH� ����PDGGH� YH� HQ� \�NVHN� IDNW|U� \�N�Q�Q�
�����LOH����PDGGH�ROGX÷X�EHOLUOHQPLúWLU��gOoH÷LQ�6ORYHQ\D¶GD�
\DSÕODQ� X\DUODPD� oDOÕúPDVÕQGD� GD� oDOÕúPD� EXOJXODUÕ� LOH�
EHQ]HU�úHNLOGH�W�P�PDGGHOHULQ�IDNW|U�\�N�GH÷HUOHULQLQ������
�]HUL�ROGX÷X�EHOLUOHQPLúWLU������

/�^MVQTQZTQɦM�ʈTQ̫SQV�*]TO]TIZÜV�
,MɦMZTMVLQZQTUM[Q
*�YHQLOLU�WHVW�YH�|OoHNOHU�Lo�WXWDUOÕOÕ÷Õ�\�NVHN�RODQ�DUDoODUGÕU�
������ /LNHUW� WLSL� |Oo�P� DUDoODUÕQGD�� |OoH÷LQ� Lo� WXWDUOÕOÕ÷ÕQÕQ�
GH÷HUOHQGLULOPHVLQGH��&URQEDFK�$OID�NDWVD\ÕVÕ�RODUDN�ELOLQHQ�
J�YHQLUOLN�|Oo�W��NXOODQÕOPDOÕGÕU�������%X�oDOÕúPDGD��|OoH÷LQ�
Lo� WXWDUOÕN� GH÷HUOHQGLUPHVLQGH� &URQEDFK� $OID� NDWVD\ÕVÕQD�
EDNÕOPÕúWÕU��<DSÕODQ�DQDOL]�VRQXFXQGD��&URQEDFK�$OID�J�YH�
QLUOLN� NDWVD\ÕVÕQÕQ� %)g�<%� LoLQ� ������ %)g�g%� LoLQ� �����
ROGX÷X�VDSWDQPÕúWÕU��7DEOR�,,,���/LNHUW�WLSL�ELU�|OoHNWH�&URQ�
EDFK�$OID�NDWVD\ÕVÕ�P�PN�Q�ROGX÷XQFD��
H�\DNÕQ�ROPDOÕGÕU�
YH�&URQEDFK�$OID�NDWVD\ÕVÕ� QH�NDGDU�\�NVHN� LVH�EX�|OoHNWH�
EXOXQDQ� PDGGHOHULQ� R� |Oo�GH� ELUELUOHUL\OH� WXWDUOÕ� ROGX÷X�
NDEXO� HGLOLU� ��������� 'ROD\ÕVÕ\OD�� &URQEDFK�$OID� NDWVD\ÕVÕ�
\�NVHOGLNoH�� |OoH÷LQ� J�YHQLUOL÷L� D\QÕ� RUDQGD� DUWPDNWDGÕU�
������%X�oDOÕúPDGD�|OoH÷LQ�&URQEDFK�$OID�NDWVD\ÕVÕQÕQ������
�]HUL�ROPDVÕ�QHGHQL\OH�KHU�LNL�|OoHNWH�\�NVHN�GHUHFHGH�J�YH�
QLOLU� RODUDN� GH÷HUOHQGLULOPLúWLU�� (OGH� HGLOHQ� EX� YHULOHU�
VD\HVLQGH�� %DNÕP� )DNW|U�� gOoH÷L¶QLQ� 7�UNoH� IRUPXQXQ� Lo�
WXWDUOÕOÕ÷ÕQÕQ� \�NVHN� GHUHFHGH� NRUXQGX÷X� VRQXFXQD�
XODúÕOPÕúWÕU�� 9UEQMDN� YH� DUN�� ����� |OoH÷LQ� X\DUODPD�
oDOÕúPDVÕQGD� &URQEDFK�$OID� NDWVD\ÕVÕ� %)g�<%� LoLQ� ������
%)g�g%� LoLQ� �����ROGX÷X�J|U�OP�úW�U��%X�EXOJXODUD� J|UH��
7�UNoH� |OoHN� PDGGHOHULQLQ� &URQEDFK� $OID� J�YHQLUOLN�
NDWVD\ÕVÕQÕQ�GL÷HU�ELU�N�OW�UGHNL�X\DUODPD�oDOÕúPDVÕ�YHULOHUL�
LOH� EHQ]HU� ROGX÷X� J|U�OPHNWHGLU�� +HPúLUHOHULQ� %)g�YH�
%)g�<%�SXDQ�RUWDODPDODUÕ�Q|WU�GH÷HULQ��]HULQGH�ROGX÷X�LoLQ�
EX�DODQODUD� LOLúNLQ�|]�EDNÕP�YH�\|QHWLFL� WDUDIÕQGDQ� VXQXODQ�
EDNÕPD� LOLúNLQ� DOJÕODUÕQÕQ� L\L�ROGX÷X�J|U�OPHNWHGLU��+HU� LNL�
|OoHN� LoLQ� DoÕN� XoOX� VRUXODUD� YHULOHQ� \DQÕWODU� |OoH÷LQ�
\DSÕODQGÕUÕOPÕú� VRUXODUÕ� LOH� WXWDUOÕ� EXOXQPXúWXU�� � %DNÕP�
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ABSTRACT 
Objective:
7KLV�PHWKRGRORJLFDO� VWXG\�ZDV�FRQGXFWHG� WR�GHWHUPLQH� WKH�
DGDSWLQJ��YDOLGLW\�DQG�UHOLDELOLW\�RI�WKH�&DULQJ�)DFWRU�6FDOH¶V�
&DULQJ�IRU�6HOI��&)6�&6��DQG�&DULQJ�RI�0DQDJHU��&)6�&0��
YHUVLRQV�LQWR�7XUNLVK�LQ�WKH�QXUVH�VDPSOH�

Method: 
7KH� VDPSOH� RI� WKH� VWXG\� FRQVLVWHG� RI� ���� QXUVHV� EHWZHHQ�
)HEUXDU\�DQG�$SULO������DW�$NGHQL]�8QLYHUVLW\�+RVSLWDO��7KH�
GDWD� ZHUH� FROOHFWHG� ZLWK� �� /LNHUW� VFDOH� E\� VHOI�UHSRUWLQJ�
PHWKRG�� HDFK� RI� ���LWHP� &)6�&6� DQG� &)6�&0�� ,Q� WKH�
SURFHVV� RI� DGDSWLQJ� LQWR� 7XUNLVK�� WUDQVODWLRQ�� VHPDQWLF�
UHYLHZ��H[SHUW�SDQHO��EDFN�WUDQVODWLRQ��SLORW�LPSOHPHQWDWLRQ��
ODWHVW�YHUVLRQ�DQG�GRFXPHQWDWLRQ�VWHSV�ZHUH�IROORZHG��3ULQFL�
SDO� $[LV� )DFWRULQJ� DQDO\VLV� ZLWK� REOLTXH� FRQYHUVLRQ� DQG�
&RQWHQW� 9DOLGLW\� ,QGH[� ZDV� XVHG� IRU� YDOLGLW\�� &KURQEDFK�
DOSKD�DQG�WHVW�UHWHVW�YDOXHV�ZHUH�FDOFXODWHG�IRU�UHOLDELOLW\�

Results:
7KH�&9,�YDOXHV�RI�WKH�&)6�&6�DQG�&)6�&0�YHUVLRQV�ZHUH�
�����DQG�������UHVSHFWLYHO\��7KH�&)6�&6�ZDV�YDOLG�ZLWK�����
QXUVHV��������.02�ZDV�������YDULDQFH�ZDV�����DQG�IDFWRU�
ORDGV�ZHUH� EHWZHHQ� ����� DQG� ������&)6�&0�� DQVZHUHG� E\�
����QXUVHV��������DV�D�UHVXOW�RI�YDOLGLW\�DQDO\VLV��WKH�.02�
YDOXH� ZDV� ������ DQG� 7KH� VLQJOH�IDFWRU� VWUXFWXUH� H[SODLQHG�
�������RI�WKH�WRWDO�YDULDQFH�DQG�IDFWRU�ORDGLQJV�RI�WKH�LWHPV�
ZHUH�EHWZHHQ�����DQG������7KH�&URQEDFK�DOSKD�FRHIILFLHQW�RI�
ERWK� VFDOHV� ZDV� ����� DQG� ������ UHVSHFWLYHO\�� 7HVW�UHWHVW�
FRUUHODWLRQV�ZHUH�IRXQG�DV�WR������IRU�WKH�&)6�&0��7KH�PHDQ�
VFRUH�IRU�WKH�&)6�&6�ZDV��������������DQG�WKH�PHDQ�VFRUH�IRU�
WKH�&)6�&0�ZDV�������������

Conclusion: 
7KH� 7XUNLVK� YHUVLRQV� RI� WKH� &)6�&6� DQG� WKH� &)6�&0�
YHUVLRQV�DUH�VXLWDEOH��YDOLG�DQG�UHOLDEOH� WRROV� IRU� WKH�XVH�RI�
UHVHDUFKHUV�DQG�DGPLQLVWUDWRUV�
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\DSÕVÕ� J|VWHULOPHNWHGLU�� %)g�g%�� |]GH÷HUL� �� RODQ� WHN�
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VWDQGDUW� VDSPDODUÕ� WDEORGD� J|VWHULOPLúWLU�� � %)g�g%� SXDQ�
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QD�DQOD\ÕúOD�\DNODúPDVÕ�YH�o|]�P�EXOPD\D�JD\UHW�HWPHVL��Lú�
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\|QHWLFLQLQ� EDNÕP� GDYUDQÕúODUÕQD� |UQHN� RODUDN� YHULOHELOLU�
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DUDoODUGÕU��������'ROD\ÕVÕ\OD���ONHPL]GH�EX�DODQGD�JHOLúWLULFL�
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LoLQ�|OoHNWH�EXOXQDQ�PDGGH�VD\ÕVÕQÕQ�HQ�D]������NDWÕ��HQ�ID]OD�
���NDWÕ�DOÕQPDVÕ�|QHULOPHNWHGLU��������gUQHNOHPLQ����¶GHQ�D]�
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D\GÕU� oDOÕúDQ�� GR÷UXGDQ� KDVWD� EDNÕPÕQGDQ� VRUXPOX� RODQ� YH�
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������� � %)g�<%�� ���� KHPúLUH� ������ WDUDIÕQGDQ� HNVLNVL]�
\DQÕWODQPÕúWÕU��

9HUL�WRSODPD�DUDoODUÕ��
.LúLVHO�%LOJL�)RUPX��
.LúLVHO� %LOJL� )RUPX�� \Dú�� FLQVL\HW�� PHGHQL� GXUXP�� H÷LWLP�
GXUXPX�� oDOÕúPD� \ÕOÕ�� KDIWDOÕN� oDOÕúPD� VDDWL�� oDOÕúPD� úHNOL�
ROPDN��]HUH�WDQÕWÕFÕ�YH�PHVOHNL�|]HOOLNOHUL� LoHUHQ���VRUXGDQ�
ROXúPDNWDGÕU��
 
%DNÕP�)DNW|U��gOoH÷L��
%DNÕP�)DNW|U��gOoH÷L��\|QHWLFLQLQ�EDNÕP�YH�KHPúLUHQLQ�|]�
EDNÕPÕ�GDYUDQÕúODUÕQÕ�GH÷HUOHQGLUPHN�LoLQ�FDULWDV�V�UHoOHULQH�
NDUúÕOÕN� JHOHQ� ��� PDGGH\H� J|UH� JHOLúWLULOPLú� ELU� |Oo�P�
DUDFÕGÕU��������%)g�g%�YH�%)g�<%�V�U�POHULQLQ�KHU�ELUL��¶OL�
OLNHUW� WLSLQGH�� ���PDGGHOLN�� |]� ELOGLULP� DUDoODUÕGÕU�� +HU� LNL�
|OoHN�LoLQ�HN�RODUDN�ELUHU�DoÕN�XoOX�VRUX�GD�EXOXQPDNWDGÕU��%X�
VRUXQXQ�\DQÕWODUÕ�SXDQODPD\D�GDKLO�HGLOPHPHNWHGLU��2UMLQDO�
|OoHN�$PHULND�%LUOHúLN�'HYOHWOHUL
QGH�:DWVRQ¶XQ�GD�ROGX÷X�
ELU�JUXS�WDUDIÕQGDQ�JHOLúWLULOPLúWLU���������%)g¶Q�Q�V�U�POHUL��
NXOODQÕOGÕ÷Õ� �ONHOHUGH� JHoHUOL� YH� J�YHQLOLU� EXOXQPXúWXU�
���������������%)g¶GH�KHU�ELU�LIDGH\H�NDWÕOÕP�VHoHQHNOHUL�úX�
úHNLOGHGLU��.HVLQOLNOH�NDWÕOPÕ\RUXP�³�´��.DWÕOPÕ\RUXP�³�´��
.ÕVPHQ�NDWÕOPÕ\RUXP�³�´��.DUDUVÕ]ÕP�³�´��.ÕVPHQ�NDWÕOÕ\R�
UXP� ³�´�� .DWÕOÕ\RUXP� ���� YH� .HVLQOLNOH� NDWÕOÕ\RUXP� ����
RODUDN�SXDQODQÕU�YH�EX�SXDQODUÕQ�WRSODQPDVÕ�YH�PDGGH�VD\ÕVÕ�
QD� E|O�QPHVL� LOH� |OoHN� SXDQ� RUWDODPDODUÕ� HOGH� HGLOLU�� 7�P�
PDGGHOHU� ROXPOXGXU� YH� SXDQODUÕQ� \HGL\H� GR÷UX� \DNODúPDVÕ�
KHPúLUHOHULQ�EDNÕP�GDYUDQÕúÕQÕ�EHQLPVHPH�DOJÕVÕQÕQ�\�NVHN�
ROGX÷XQX�J|VWHULU��������

$UDúWÕUPDQÕQ�HWLN�\|Q���
%)2�g%�YH�%)g�<%¶QLQ�7�UN�GLOLQH�X\DUODQPDVÕ�YH�JHoHU�
OLN�YH�J�YHQLUOL÷LQLQ�WHVW�HGLOHELOPHVL�LoLQ�|OoH÷LQ�RUMLQDOLQL�
JHOLúWLUHQ�HNLSWHQ�-RKQ�1HOVRQ¶GDQ�H��SRVWD�DUDFÕOÕ÷Õ�LOH�\D]ÕOÕ�
L]LQ�DOÕQPÕúWÕU��$NGHQL]�hQLYHUVLWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX¶QGDQ� �.DUDU� 1R�� ����� 7DULK�� ������������ RQD\��
DUDúWÕUPDQÕQ� \DSÕOGÕ÷Õ�$NGHQL]�hQLYHUVLWHVL�+DVWDQHVL¶QGHQ�
JHUHNOL� L]LQOHU� DOÕQPÕúWÕU�� $UDúWÕUPD� NULWHUOHULQH� X\DQ�
KHPúLUHOHUH� ELOJLOHQGLUPH� \DSÕODUDN� D\GÕQODWÕOPÕú� RQDPODUÕ�
DOÕQPÕúWÕU��9HULOHULQ��KHPúLUHOHULQ�Lú�DNÕúÕQÕQ�DNVDWÕOPD\DFD÷Õ�
]DPDQ�GLOLPOHULQGH�WRSODQPDVÕQD�|]HQ�J|VWHULOPLúWLU��$UDúWÕU�
PD� +HOVLQNL� 'HNODUDV\RQX� LONHOHULQH� X\JXQ� RODUDN�
\�U�W�OP�úW�U��

<):<1̪5)
+HUKDQJL�ELU�|Oo�P�DUDFÕQÕ�7�UN�GLOL�YH�N�OW�U�QH�X\DUODPD�
GDQ� |QFH�� LOJLOL� DUDFÕQ� oDOÕúPDQÕQ� \DSÕODFD÷Õ� ELOLP� DODQÕQÕQ�
NXUDPODUÕQD�� WHRULN� oHUoHYHVLQH�� NXOODQÕP� \D\JÕQOÕ÷ÕQD��
JHoHUOL�YH�J�YHQLOLU�ELU�DUDo�ROXS�ROPDGÕ÷ÕQD�YH�PDGGHOHULQ�
7�UN� N�OW�U� \DSÕVÕQD� X\JXQ� ROXS� ROPDGÕ÷ÕQD� GLNNDW�
HGLOPHOLGLU�������%X�oDOÕúPD�NDSVDPÕQGD�X\DUODQDQ�%)g�g%�
YH� %)g�<%�� KHPúLUHOLN� ELOLP� DODQÕQGD� HQ� ID]OD� ELOLQHQ�
:DWVRQ� øQVDQ� %DNÕP� .XUDPÕ¶QGD� \HU� DODQ� L\LOHúWLUPH�
V�UHoOHULQH� WHPHOOHQPHNWHGLU� ���������� %DNÕP� )DNW|U��
gOoH÷L�� NXUDPFÕQÕQ� GD� LoLQGH� ROGX÷X� ELU� HNLS� WDUDIÕQGDQ�
JHOLúWLULOPLúWLU��'ROD\ÕVÕ� LOH� |OoPH� DUDoODUÕ� KHPúLUHOLN� ELOLP�
DODQÕQÕQ�WHRULN�DOW�\DSÕVÕQD�WHPHOOHQPHNWHGLU��%DNÕP�)DNW|U��
gOoHNOHUL�IDUNOÕ�N�OW�UOHUGH�JHoHUOL�YH�J�YHQLOLU�EXOXQPXúWXU�
������������ %X� QHGHQOH�� %)g¶Q�Q� 7�UN� N�OW�U�QH� X\DUODQ�
PDVÕ�GXUXPXQGD�XOXVODUDUDVÕ�DODQGD�NDUÕODúWÕUPDOÕ�oDOÕúPDODU�
\DSPD� SRWDQVL\HOLQLQ� \�NVHN� ROGX÷X� V|\OHQHELOLU�� � gOo�P�
DUDFÕQÕQ� X\DUODPD� V�UHFLQGHQ� |QFH� WHOLI� KDNODUÕ� QHGHQL\OH�
JHOLúWLUHQ�DUDúWÕUPDFÕGDQ�L]LQ�DOÕQPDVÕ�JHUHNLU�������%)g�g%�
YH�%)g�<%¶QLQ�7�UN�N�OW�U�QH�X\DUODQPDVÕ�NRQXVXQGD�LOJLOL�
DUDúWÕUPDFÕGDQ� L]LQ� DOÕQPÕúWÕU�� 'LO� X\DUODPDVÕ� DúDPDVÕQGD��
JHUL� oHYLULVL� \DSÕODQ� |OoHNOHULQ� DQODP�NDYUDP� HúLWOL÷L� LoLQ�
'U�1HOVRQ¶GDQ� JHUL� ELOGLULP� DOÕQPÕú� KHU� LNL� |OoHNWH� ELUHU�
PDGGH� DúD÷ÕGDNL� JLEL� DQODP�NDYUDP� HúLWOL÷L� LoLQ� \HQLGHQ�
G�]HQOHQPLúWLU�� � %)g�g%�� ,� DFFHSW� DQG� VXSSRUW� P\� RZQ�
FXUUHQW�EHOLHIV�LQ�D�KLJKHU�SRZHU�ZKLFK�DOORZV�IRU�PH�WR�KHDO��
.HQGL�PHYFXW�LQDQoODUÕPÕ�L\LOHúWLUPHPH�L]LQ�YHUHQ�7DQUÕ�JLEL�
\�FH�ELU�J�F��NDEXO�HGL\RUXP�YH�GHVWHNOL\RUXP���%)g�<%��
7KH�PDQDJHU�RI�P\�XQLW�GHSDUWPHQW�LV�DFFHSWLQJ�DQG�VXSSRUW�
LYH�RI�P\�EHOLHIV�UHJDUGLQJ�D�KLJKHU�SRZHU��ZKLFK�DOORZV�IRU�
WKH�SRVVLELOLW\�RI�PH�WR�
JURZ
��%LULP�E|O�P�\|QHWLFLP�GDKD�
E�\�N�ELU� J�oOH� LOJLOL� LQDQoODUÕPÕ� �7DQUÕ� LQDQFÕ�� NDEXO� HGLS�
GHVWHNOL\RU� YH� EX� GD� EDQD� µE�\�PH¶� IÕUVDWÕ� YHUL\RU��
%)g�g%¶QLQ� NXOODQÕOGÕ÷Õ� XOXVODUDUDVÕ� NDWÕOÕPOÕ� GHYDP� HGHQ�
ELU� oDOÕúPDGD�PDQHYL� LQDQoODUOD� LOJLOL� LNL�PDGGH\H� ���YH����
PDGGHOHU�� ³0DQHYL� LQDQoODUÕQ� oRN� NLúLVHO� ROGX÷XQX�
G�ú�Q�\RUVDQÕ]� EX� LIDGH\H� \DQÕW� YHUPH\LQL]�´� DoÕNODPDVÕ�
HNOHQGL÷L�� SLORW� X\JXODPDGD� EX� VRUXODUOD� LOJLOL� RODUDN�
KHPúLUHOHULQ� ³EXQX� QHGHQ� VRUX\RUVXQX]´� úHNOLQGHNL� WHUHG�
G�WOHUL� QHGHQL\OH� 7�UNoH� X\DUODPDVÕ� VRQ� V�U�PGH� GH� D\QÕ�
úHNLOGH�NXOODQÕOPÕúWÕU��7DEOR�,���

/MtMZTQTQɦM�ʈTQ̫SQV�*]TO]TIZÜV�,MɦMZTMVLQZUM[Q
%LU� |Oo�P� DUDFÕQÕQ�� IDUNOÕ� N�OW�UOHUGH� NXOODQÕOPDGDQ� |QFH�
L]OHQPHVL� JHUHNHQ� LON� DGÕPODU� GLO� YH� N�OW�U� X\DUODPDVÕ��
VRQUDVÕQGD� GD� R� WRSOXP� LoLQ� JHoHUOL� YH� J�YHQLOLU� ROXS�
ROPDGÕ÷ÕQÕQ� SVLNRPHWULN� RODUDN� WHVW� HGLOPHVLGLU� ������ %X�
oDOÕúPDGD� GLO� YH� N�OW�U� LoLQ� X\JXQOX÷XQX� VD÷ODPDN� LoLQ�
'�Q\D�6D÷OÕN�gUJ�W�YH�8OXVODUDUDVÕ�7HVW�.RPLV\RQX�GR÷UXO�
WXVXQGD�7�UNoH�\D]ÕOPÕú�ELU�UHKEHU�HVDV�DOÕQPÕúWÕU�������������
8\DUODPD�DúDPDVÕQGD��oHYLUL��X]PDQ�SDQHOL�GH÷HUOHQGLUPHVL��
JHUL�oHYLUL�YH�SLORW�X\JXODPD�DúDPDODUÕ�L]OHQPLúWLU��'LO�JHoHU�
OL÷L�� |OoH÷LQ� DPDFÕ� LOH� |OoHN� PDGGHOHULQLQ� X\JXQOX÷XQXQ�
VD÷ODQPDVÕ� YH� PDGGHOHULQ� KHGHI� JUXEXQ� N�OW�U�QH� X\JXQ�
OX÷XQXQ� GH÷HUOHQGLULOPHVLGLU� ������ � %X� oDOÕúPDGD�� \XNDUGD�
L]OHQHQ�DGÕPODU�VRQXFXQGD�%DNÕP�)DNW|U��gOoH÷L�%)g�g%�
YH�%)g�<%�V�U�POHUL�LoLQ�GLO�JHoHUOL÷L�VD÷ODQPÕúWÕU��7�UNoH�
YH�øQJLOL]FH�PDGGHOHULQ�EHQ]HúWL÷L�J|U�OHUHN�GLO�HúGH÷HUOL÷L�

QLQ�ROGX÷XQD�NDUDU�YHULOPLúWLU��gOoHNOHULQ�7�UNoH\H�X\DUODQ�
PD� V�UHFLQGH�� oHYLUL� YH� DQODPVDO� LQFHOHPH� VRQUDVÕ� X]PDQ�
SDQHOL� GH÷HUOHQGLUPHVL� DúDPDVÕQGD� NDSVDP� JHoHUOLOL÷L�
\|QWHPL� NXOODQÕOPÕúWÕU�� � *HoHUOLN�� ELU� |OoPH� DUDFÕQÕQ�
NXOODQÕOÕú� DPDFÕQD� X\JXQ� KL]PHW� HWPH� YH� |OoPHN� LVWHGL÷L�
|]HOOL÷L� WDP� YH� GR÷UX� |OoHELOPH� GHUHFHVLGLU� ���������gOoHN�
PDGGHOHULQLQ� N�OW�UHO� X\XPXQXQ� YH� DQODúÕOÕUOÕ÷ÕQÕQ� GH÷HU�
OHQGLULOPHVL�� LNL� GLO� DUDVÕQGDNL� WXWDUVÕ]OÕNODUÕQ� WHVSLW� HGLOLS�
o|]�POHQHELOPHVL� LoLQ� X]PDQ� J|U�ú�QH� EDúYXUXOPDNWDGÕU�
������ %X� oDOÕúPDGD�� |OoHN� PDGGHOHULQGH� GLO� JHoHUOL÷L�
\DSÕOGÕNWDQ�VRQUD�JHUHNOL�G�]HQOHPHOHU�\DSÕOPÕú�YH�VRQUDVÕQ�
GD� X]PDQ� J|U�úOHULQH� EDúYXUXOPXúWXU�� (Q� D]� �� HQ� ID]OD� ���
X]PDQGDQ�JHOHQ�J|U�úOHU� DUDVÕQGDNL� X\XP�\�]GHVL� LOH�.*ø�
KHVDSODQPDNWDGÕU� ������ .DSVDP� JHoHUOLOLN� LQGHNVL�� X]PDQ�
J|U�úOHULQH� GD\DOÕ� QLWHO� YHULOHULQ� LVWDWLVWLNVHO� QLFHO� YHULOHUH�
G|Q�úW�U�OPHVL� LoLQ� NXOODQÕODQ� ELU� \|QWHPGLU� ������.DSVDP�
JHoHUOL÷LQLQ� GH÷HUOHQGLULOPHVL� DPDFÕ\OD� |OoHN� DODQÕQGD�
GHQH\LPOL�GRNX]�X]PDQD�J|QGHULOPLúWLU��.*ø�VNRUXQXQ�����
�]HUL� ROPDVÕ� VNRUXQ� L\L� ROGX÷X� úHNOLQGH� \RUXPODQÕU� ������
dDOÕúPDGD�� ELUELULQGHQ� ED÷ÕPVÕ]� RODUDN� J|U�úOHUL� DOÕQDQ�
X]PDQODUÕQ�W�P�Q�Q��|OoHN�PDGGHOHULQLQ�|Oo�OPHN�LVWHQLOHQ�
KHGHIH� YH� 7�UN� N�OW�U�QH� X\JXQ� ROGX÷XQD� LOLúNLQ� J|U�ú�
ELUOL÷LQGH� ROGXNODUÕ� EHOLUOHQPLúWLU�� %)g�<%¶QLQ� EHúLQFL�
PDGGHVL� KDULo� �0DGGH� .DSVDP� *HoHUOLN� øQGHNVL� ,�&9,��
������� KHU� LNL� |OoH÷LQ� W�P�PDGGHOHULQLQ� ,�&9,� GH÷HUL� ������
%)g�g%�YH�%)g�<%�V�U�POHULQLQ�&9,�GH÷HUOHULQLQ��VÕUDVÕ\�
OD� ����� YH� ����� ROGX÷X� EXOXQPXúWXU� �7DEOR� ,��� .*ø� LoLQ�
|QHULOHQ�UHIHUDQV�GH÷HUOHU�GLNNDWH�DOÕQGÕ÷ÕQGD�EX�GH÷HUOHU�LOH�
7�UNoH� IRUPXQ� NDSVDP� JHoHUOL÷LQLQ� oRN� \�NVHN� ROGX÷X�
J|U�OP�úW�U� ������ � gOoH÷LQ� 6ORYHQ� YHUVL\RQXQGD� |OoH÷LQ�
V�U�POHULQH� DLW� .*ø� GH÷HUL� ����� �]HUL� EXOXQPXúWXU� ������
2ULMLQDO�|OoHN�PDGGHOHULQGHQ�KLoELU�PDGGH�oÕNDUWÕOPDPÕú�\D�
GD�HNOHQPHPLúWLU��'LO�JHoHUOL÷L�YH�X]PDQ�GH÷HUOHQGLUPHOHUL�
VRQUDVÕ�� JHUL� oHYLULVL� \DSÕODQ�|OoHN�RULMLQDO� |OoH÷L� JHOLúWLUHQ�
DUDúWÕUPDFÕ\D� J|QGHULOHUHN� DQODP� ND\PDVÕ� ROXS� ROPDGÕ÷Õ�
GH÷HUOHQGLULOPLúWLU�� <XNDUÕGD� V|]� HGLOHQ� G�]HQOHPHOHULQ�
GÕúÕQGD�ELU�GH÷LúLPH�JHUHN�GX\XOPD\DQ�|OoHNOHU�SLORW�X\JXOD�
PD�DúDPDVÕ�LoLQ�EDúND�ELU�KDVWDQHGH����KHPúLUH\H�|]�ELOGLULP�
\|QWHPL\OH� X\JXODQPÕú� YH� DQODúÕOÕU� EXOXQGX÷X�� GH÷LúLPH�
JHUHN�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��%|\OHFH�|OoHNOHULQ�VRQ�V�U�P��
G|N�PDQWH�HGLOHUHN�SVLNRPHWULN�DúDPD\D�JHoLOPLú�YH�LNLQFL�
JHoHUOLOLN�\|QWHPL�RODUDN�7HPHO�(NVHQ�)DNW|U�$QDOL]L��3ULQ�
FLSOH�$[LV�$QDO\VLV��NXOODQÕOPÕúWÕU��)DNW|U�DQDOL]L�|QFHVLQGH�
|UQHN� E�\�NO�÷�Q�Q� IDNW|U� DQDOL]L� LoLQ� \HWHUOLOL÷L� KHU� LNL�
|OoHN�LoLQ�GH�.02�GH÷HULQH�J|UH�V�SHU�P�NHPPHO�G�]H\GH�
ROGX÷X� VDSWDQPÕúWÕU� ������ )DNW|U� DQDOL]L�� |OoPH� DUDFÕQGDNL�
PDGGHOHULQ� IDUNOÕ� IDNW|UOHU� DOWÕQGD� WRSODQÕS� WRSODQDPD\D�
FD÷ÕQÕ� GH÷HUOHQGLUPHN� �]HUH� \DSÕOÕU� YH� EX� VD\HGH� |Oo�OHQ�
\DSÕGD�ELUELUL\OH�\�NVHN�NRUHODV\RQ�J|VWHUHQ�PDGGHOHU�ELUHU�
IDNW|U�DOWÕQGD�N�PHOHQGLULOLU�������%X�oDOÕúPDQÕQ�SVLNRPHWULN�
DúDPDVÕQGD� H÷LN� �REOLTXH�� G|Q�úW�UPH� LOH� 7HPHO� (NVHQ�
)DNW|U� $QDOL]L� �3ULQFLSOH� $[LV� $QDO\VLV�� NXOODQÕOPÕúWÕU��
)DNW|UOHU� DUDVÕQGD� ELU� ED÷ÕPOÕOÕ÷ÕQ� YDUVD\ÕOGÕ÷Õ� GXUXPODUGD�
H÷LN� G|QG�UPH� |QHULOPHNWHGLU� ������ gOoHNWHNL� KHU� ELU�
PDGGHQLQ�ELUELUL� LOH� LOLúNLOL� ROGX÷X�JHUHNoHVL\OH�EX�\|QWHP�
WHUFLK�HGLOPLúWLU���
)DNW|U� DQDOL]LQGH�� W�P�PDGGHOHULQ� IDNW|U� \�N� GH÷HUOHULQLQ��
HúLN�\�N�GH÷HUL�����¶ÕQ��VW�QGH�������������ROGX÷X�EHOLUOHQ�

PLúWLU�� %)g�<%� V�U�P�QGH� WHN� IDNW|UO�� \DSÕ� YDU\DQVÕQ�
���¶LQL�DoÕNODPÕúWÕU�YH�HQ�G�ú�N�IDNW|U�\�N�Q�Q������LOH�����
PDGGH�YH�HQ�\�NVHN�IDNW|U�\�N�Q�Q������LOH����PDGGH�ROGX÷X�
J|U�OP�úW�U� �7DEOR� ,,��� 7DEOR\D� J|UH� |OoH÷LQ� %)g�g%�
V�U�P�Q�Q� DoÕNODQDQ� YDU\DQV� �� ��� YH� HQ� G�ú�N� IDNW|U�
\�N�Q�Q� ����� LOH� ����PDGGH� YH� HQ� \�NVHN� IDNW|U� \�N�Q�Q�
�����LOH����PDGGH�ROGX÷X�EHOLUOHQPLúWLU��gOoH÷LQ�6ORYHQ\D¶GD�
\DSÕODQ� X\DUODPD� oDOÕúPDVÕQGD� GD� oDOÕúPD� EXOJXODUÕ� LOH�
EHQ]HU�úHNLOGH�W�P�PDGGHOHULQ�IDNW|U�\�N�GH÷HUOHULQLQ������
�]HUL�ROGX÷X�EHOLUOHQPLúWLU������

/�^MVQTQZTQɦM�ʈTQ̫SQV�*]TO]TIZÜV�
,MɦMZTMVLQZQTUM[Q
*�YHQLOLU�WHVW�YH�|OoHNOHU�Lo�WXWDUOÕOÕ÷Õ�\�NVHN�RODQ�DUDoODUGÕU�
������ /LNHUW� WLSL� |Oo�P� DUDoODUÕQGD�� |OoH÷LQ� Lo� WXWDUOÕOÕ÷ÕQÕQ�
GH÷HUOHQGLULOPHVLQGH��&URQEDFK�$OID�NDWVD\ÕVÕ�RODUDN�ELOLQHQ�
J�YHQLUOLN�|Oo�W��NXOODQÕOPDOÕGÕU�������%X�oDOÕúPDGD��|OoH÷LQ�
Lo� WXWDUOÕN� GH÷HUOHQGLUPHVLQGH� &URQEDFK� $OID� NDWVD\ÕVÕQD�
EDNÕOPÕúWÕU��<DSÕODQ�DQDOL]�VRQXFXQGD��&URQEDFK�$OID�J�YH�
QLUOLN� NDWVD\ÕVÕQÕQ� %)g�<%� LoLQ� ������ %)g�g%� LoLQ� �����
ROGX÷X�VDSWDQPÕúWÕU��7DEOR�,,,���/LNHUW�WLSL�ELU�|OoHNWH�&URQ�
EDFK�$OID�NDWVD\ÕVÕ�P�PN�Q�ROGX÷XQFD��
H�\DNÕQ�ROPDOÕGÕU�
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ABSTRACT 
Objective:
7KLV�PHWKRGRORJLFDO� VWXG\�ZDV�FRQGXFWHG� WR�GHWHUPLQH� WKH�
DGDSWLQJ��YDOLGLW\�DQG�UHOLDELOLW\�RI�WKH�&DULQJ�)DFWRU�6FDOH¶V�
&DULQJ�IRU�6HOI��&)6�&6��DQG�&DULQJ�RI�0DQDJHU��&)6�&0��
YHUVLRQV�LQWR�7XUNLVK�LQ�WKH�QXUVH�VDPSOH�

Method: 
7KH� VDPSOH� RI� WKH� VWXG\� FRQVLVWHG� RI� ���� QXUVHV� EHWZHHQ�
)HEUXDU\�DQG�$SULO������DW�$NGHQL]�8QLYHUVLW\�+RVSLWDO��7KH�
GDWD� ZHUH� FROOHFWHG� ZLWK� �� /LNHUW� VFDOH� E\� VHOI�UHSRUWLQJ�
PHWKRG�� HDFK� RI� ���LWHP� &)6�&6� DQG� &)6�&0�� ,Q� WKH�
SURFHVV� RI� DGDSWLQJ� LQWR� 7XUNLVK�� WUDQVODWLRQ�� VHPDQWLF�
UHYLHZ��H[SHUW�SDQHO��EDFN�WUDQVODWLRQ��SLORW�LPSOHPHQWDWLRQ��
ODWHVW�YHUVLRQ�DQG�GRFXPHQWDWLRQ�VWHSV�ZHUH�IROORZHG��3ULQFL�
SDO� $[LV� )DFWRULQJ� DQDO\VLV� ZLWK� REOLTXH� FRQYHUVLRQ� DQG�
&RQWHQW� 9DOLGLW\� ,QGH[� ZDV� XVHG� IRU� YDOLGLW\�� &KURQEDFK�
DOSKD�DQG�WHVW�UHWHVW�YDOXHV�ZHUH�FDOFXODWHG�IRU�UHOLDELOLW\�

Results:
7KH�&9,�YDOXHV�RI�WKH�&)6�&6�DQG�&)6�&0�YHUVLRQV�ZHUH�
�����DQG�������UHVSHFWLYHO\��7KH�&)6�&6�ZDV�YDOLG�ZLWK�����
QXUVHV��������.02�ZDV�������YDULDQFH�ZDV�����DQG�IDFWRU�
ORDGV�ZHUH� EHWZHHQ� ����� DQG� ������&)6�&0�� DQVZHUHG� E\�
����QXUVHV��������DV�D�UHVXOW�RI�YDOLGLW\�DQDO\VLV��WKH�.02�
YDOXH� ZDV� ������ DQG� 7KH� VLQJOH�IDFWRU� VWUXFWXUH� H[SODLQHG�
�������RI�WKH�WRWDO�YDULDQFH�DQG�IDFWRU�ORDGLQJV�RI�WKH�LWHPV�
ZHUH�EHWZHHQ�����DQG������7KH�&URQEDFK�DOSKD�FRHIILFLHQW�RI�
ERWK� VFDOHV� ZDV� ����� DQG� ������ UHVSHFWLYHO\�� 7HVW�UHWHVW�
FRUUHODWLRQV�ZHUH�IRXQG�DV�WR������IRU�WKH�&)6�&0��7KH�PHDQ�
VFRUH�IRU�WKH�&)6�&6�ZDV��������������DQG�WKH�PHDQ�VFRUH�IRU�
WKH�&)6�&0�ZDV�������������

Conclusion: 
7KH� 7XUNLVK� YHUVLRQV� RI� WKH� &)6�&6� DQG� WKH� &)6�&0�
YHUVLRQV�DUH�VXLWDEOH��YDOLG�DQG�UHOLDEOH� WRROV� IRU� WKH�XVH�RI�
UHVHDUFKHUV�DQG�DGPLQLVWUDWRUV�
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���.LúLOHUDUDVÕ�|÷UHQPH�±�|÷UHWPH�GHQH\LPOHULQH�GDKLO�ROPD
���'HVWHNOH\LFL��NRUX\XFX�YH�YH\D�L\LOHúWLULFL�oHYUH�
����ROXúWXUPD�
���øQVDQ�\DUGÕPÕQD�JHUHNVLQLP�GX\PD�YH�EDNÕP�
����GDYUDQÕúODUÕQÕ�\|QHWPH
����9DUROXúoX�±�IHQRPHQRORMLN�±�PDQHYL�J�oOHUL�DoÕ÷D�
����oÕNDUPD����������
:DWVRQ
D�J|UH��L\LOHúWLULFL�ELU�RUWDP�\DUDWÕOPDVÕQÕ�VD÷OD\DQ�RQ�
V�UHFLQ� GR÷UX� ELU� úHNLOGH� X\JXODQPDVÕ� ELUH\LQ� E�W�QF�O�
RODUDN� HOH� DOÕQPDVÕQÕ� VD÷ODPDNWDGÕU� ������� ø\LOHúWLUPH�
V�UHoOHUL� NXOODQÕODUDN� YHULOHQ� EDNÕP�� KHPúLUHOL÷LQ� |]�Q�Q�
GDKD�GD�J|U�Q�U�NÕOÕQPDVÕQÕ�VD÷ODU��%DNÕP�DQÕ�EX�VD\HGH�GDKD�
úHINDWOL��VHYHFHQ�YH� LoWHQGLU������*|U�Q�U�YH�NDOLWHOL�EDNÕP��
EDNÕP� DQÕQGD� ELUH\LQ� E�W�QF�O� RODUDN� HOH� DOÕQPDVÕQÕ� VD÷OD�
\DUDN�� KHPúLUHQLQ� Lú� GR\XPXQX� YH� KDVWD� PHPQXQL\HWLQL�
DUWÕUÕU� ���������� ø\LOHúWLULFL� IDNW|UOHU� KDVWD� ELUH\H� J�YHQOL�
EDNÕP�YH�XPXW�YHUPH\L� LoHULU�� ø\LOHúWLULFL�EDNÕP�\DNODúÕPÕ��
ELUH\LQ�NHQGL�EDNÕPÕQD�YH�NHQGLQH�LOLúNLQ�NDUDUODUD�NDWÕOÕPÕQÕ�
DPDoODU��+HP�NHQGLQH�KHP�GH�EDúNDODUÕQD�NDUúÕ�GX\DUOÕ�RODQ�
KHPúLUHOHU� EDúNDODUÕQÕQ� G�Q\D\D� EDNÕú� DoÕODUÕQÕ� GDKD� L\L�
|÷UHQHELOLU�� .HQGLVLQL� L\L� WDQÕ\DQ� YH� |]� IDUNÕQGDOÕ÷Õ� RODQ�
KHPúLUHOHU� GL÷HUOHULQLQ� NHQGLQL� JHOLúWLUPHVL� YH�
JHUoHNOHúWLUPHVLQH� NDWNÕ� VD÷ODUODU� ��������� � +HPúLUHQLQ� EX�
GDYUDQÕúÕQÕ� \HULQH� JHWLUHELOPHVL� LoLQ� |QFHOLNOH�� NHQGL� |]�
EDNÕPÕQÕQ� IDUNÕQGDOÕ÷ÕQÕ� VD÷ODPDVÕ� JHUHNLU� ����� %DNÕP�
)DNW|U��gOoH÷L��EX�DPDFD�X\JXQ�RODUDN��L\LOHúWLUPH�V�UHoOHU�
LQH� NDUúÕOÕN� JHOHQ� RQ� PDGGH\H� J|UH� JHOLúWLULOPLúWLU����������
gOoHN�� KHPúLUHOHULQ� EDNÕP� GDYUDQÕúÕQÕ� EHQLPVHPH� DOJÕVÕQÕ�
|OoPHNWHGLU� ����� %X� V�UHoOHULQ� X\JXODQPDVÕ� LOH� L\LOHúWLULFL�
EDNÕP�RUWDPÕ�\DUDWÕODELOHFH÷L�|QJ|U�OPHNWHGLU������
%DNÕP� )DNW|U�� gOoH÷L�� :DWVRQ¶XQ� L\LOHúWLUPH� V�UHoOHULQH�

dDOÕúPDGDNL� X\DUODPD�JHoHUOLN� YH� J�YHQLUOLN� V�UHoOHUL� gOo�P�
DUDoODUÕQÕQ�oHYLUL�YH�SVLNRPHWULN�DQDOL]��V�UHFL�DúD÷ÕGD�|]HWOHQPLúWLU��

dHYLUL�V�UHFL��
gOoHNOHULQ� 7�UNoH\H� X\DUODQPDVÕ� V�UHFLQGH�� � oHYLUL�� DQODPVDO�
LQFHOHPH��X]PDQ�SDQHOL�GH÷HUOHQGLUPHVL��JHUL�oHYLUL��SLORW�X\JXODPD��
VRQ�V�U�P�YH��GRN�PDQWDV\RQ�DGÕPODUÕ�L]OHQPLúWLU����������
gOoHN�PDGGHOHUL�LON�RODUDN��o�oHYLUPHQ�WDUDIÕQGDQ�ED÷ÕPVÕ]�
RODUDN� øQJLOL]FH¶GHQ� 7�UNoH¶\H� oHYULOPLúWLU�� $UDúWÕUPDFÕODU�
WDUDIÕQGDQ��o�oHYLUL�GH÷HUOHQGLULOHUHN�YH�KHU�PDGGH�LoLQ�GLO�YH�
NDYUDP� HúGH÷HUOLOL÷L� VD÷ODQDUDN� RUWDN� WHN� oHYLUL� ROXúWXUXO�
PXúWXU� �ED÷ÕPVÕ]� oHYLUL�DQODPVDO� LQFHOHPH��� øQJLOL]FH� YH�
7�UNoH�PDGGHOHU�DUDVÕQGD�DQODP�ND\PDVÕQÕQ�DQDOL]L��NDSVDP�
JHoHUOL÷L� YH� N�OW�UH� X\JXQOX÷X� LoLQ� KHPúLUHOLN� DODQÕQGDNL�
GRNX]� |÷UHWLP� �\HVLQGHQ� X]PDQ� J|U�ú�� DOÕQPÕúWÕU� �X]PDQ�
SDQHOL���.DSVDP�*HoHUOLOLN�,QGHNVL¶QL��&RQWHQW�9DOLGW\�,QGH[�
�&9,��EHOLUOHPHN�LoLQ�/\QQ�\|QWHPL�NXOODQÕOPÕúWÕU��8]PDQODU�
|OoHN�PDGGHOHULQL�X\JXQ�GH÷LO������ELUD]�X\JXQ������X\JXQ�
DQFDN� XIDN� GH÷LúLNOLNOHU� JHUHNOL� ����� oRN� X\JXQ� ��� RODUDN�
GH÷HUOHQGLUPLúWLU����������%X�GR÷UXOWXGD�X]PDQODUGDQ�KHU�ELU�
PDGGHQLQ�GLO�YH�LoHULN�\|Q�QGHQ�X\JXQOX÷XQX�����DUDVÕQGD�
GH÷LúHQ� GHUHFHOHUH� J|UH� GH÷HUOHQGLUPHOHUL� LVWHQPLúWLU��
8]PDQODUÕQ� J|U�ú� YH� |QHULOHUL� GR÷UXOWXVXQGD� DUDúWÕUPDFÕODU�
ELU�DUD\D�JHOHUHN�PDGGHOHUH�VRQ�KDOLQL�YHUPLúWLU��øQJLOL]FH�YH�
7�UNoH�GLOOHULQH�KDNLP�ELU�X]PDQ�WDUDIÕQGDQ�|OoH÷LQ�7�UNoH�
PHWQL� WHNUDU�øQJLOL]FH¶\H�oHYULOPLúWLU��JHUL�oHYLUL���³gOoH÷LQ�
7�UNoHGHQ� øQJLOL]FH¶\H� oHYLULVL�� RULMLQDO� KDOLQGH� \HU� DODQ�
PDGGHOHU� LOH� GLO� X\JXQOX÷X� DoÕVÕQGDQ� GH÷HUOHQGLULOPLúWLU���
*HUL� oHYLULVL� \DSÕODQ� %)g�g%� YH� %)g�<%�� PDGGHOHULQGH�
DQODP� ND\PDVÕ� ROXS� ROPDGÕ÷ÕQÕQ� GH÷HUOHQGLULOPHVL� LoLQ�
RULMLQDO� |OoH÷L� JHOLúWLUHQ� 'U�� 1HOVRQ¶D� J|QGHULOPLúWLU�� 'U��
1HOVRQ�|OoHNWHNL�ED]Õ�PDGGHOHU�LoLQ�DoÕNODPDODUÕQ�\HU�DOGÕ÷Õ�
GRV\D\Õ� VRUXPOX� DUDúWÕUPDFÕ\D� JHUL� J|QGHUPLúWLU�� 'U��
1HOVRQ¶XQ�J|QGHUPLú�ROGX÷X�GRV\D��GH÷HUOHQGLULOPHN��]HUH�
HQ�VRQ�oHYLUL\L�\DSPÕú�RODQ�SURIHV\RQHO�oHYLUPHQH�J|QGHU�
LOPLúWLU��3URIHV\RQHO�oHYLUPHQGHQ�JHOHQ�GRV\D�GR÷UXOWXVXQGD�
oDOÕúPD�HNLEL�PDGGHOHULQ�VRQ�KDOLQL�ROXúWXUPXúWXU�
$UDúWÕUPDQÕQ�|UQHNOHP�JUXEXQD�GDKLO�HGLOPH\HQ����KHPúLUH�
LOH� VRUXODUÕQ� DQODúÕOÕUOÕ÷ÕQD� \|QHOLN� SLORW� X\JXODPD�
\DSÕOPÕúWÕU�� +HPúLUHOHUGHQ� KHU� ELU� PDGGHQLQ� DQODúÕOÕUOÕ÷ÕQÕ�
GH÷HUOHQGLUPHVL� YH� EDúND� QDVÕO� LIDGH� HGLOHELOHFH÷LQH� GDLU�
J|U�ú�LVWHQPLúWLU��3LORW�X\JXODPD�VRQUDVÕ�|OoHN�PDGGHOHULQLQ�
VRQ� V�U�P�� HOGH� HGLOPLúWLU�� $UGÕQGDQ�� SVLNRPHWULN� DQDOL]�
�JHoHUOLN� YH� J�YHQLUOLN�� DúDPDVÕQD� JHoLOPLúWLU�� %X� DúDPD��
ùXEDW�1LVDQ� ����� WDULKOHUL� DUDVÕQGD�� oDOÕúPD\D� NDWÕOPD\Õ�
NDEXO� HGHQ� YH� |UQHNOHPH� GkKLO� HGLOPH� NULWHUOHULQH� X\DQ�
KHPúLUHOHUGHQ�DOÕQDQ�YHULOHUOH�JHUoHNOHúWLULOPLúWLU��

Psikometrik Ölçümler 
*HoHUOLN� 
*HoHUOLN� LoLQ� GLO� X\DUODPD� DúDPDVÕQGDQ� PDGGH� YH� WRSODP�
.DSVDP� *HoHUOLOLN� ,QGHNVL� �.*ø�� ��,WHP�&RQWHQW� 9DOLGLW\�
,QGH[��,�&9,�YH�&9,���SVLNRPHWULN�DúDPDGD�H÷LN��2EOLTXH��
G|Q�úW�UPH� LOH�7HPHO�(NVHQ�)DNW|U� �3ULQFLSDO�$[LV�)DFWRU�
LQJ��DQDOL]L�NXOODQÕOPÕúWÕU��

*�YHQLUOLN� 
%)g�<%� YH� %)g�g%¶QLQ� J�YHQLUOL÷L� LoLQ� LNL� GH÷HUOHQGLUPH�
\DSÕOPÕúWÕU�� øo� WXWDUOÕOÕ÷ÕQÕ� EHOLUOHPHN� DPDFÕ\OD� &URQEDFK�$OID�
NDWVD\ÕVÕ� KHVDSODQPÕúWÕU�� =DPDQD� J|UH� GH÷LúPH]OL÷L� LoLQ��
WHVW�WHNUDU�WHVW�J�YHQLUOLN�DQDOL]L�����KHPúLUH��JHUoHNOHúWLULOPLúWLU�
9HULOHULQ�DQDOL]L�YH�GH÷HUOHQGLULOPHVL��
$UDúWÕUPDGDQ� HOGH� HGLOHQ� YHULOHULQ� DQDOL]LQGH�� $NGHQL]�
hQLYHUVLWHVL¶QLQ� OLVDQVÕQÕQ� ROGX÷X� 6WDWLVWLFDO� 3DFNDJH� IRU�
6RFLDO� 6FLHQFH� �6366�� 6366� 6WDWLVWLFV� %DVH� Y��� SDNHW�
SURJUDPÕ�NXOODQÕOPÕúWÕU��)DNW|U�DQDOL]L�YH�J�YHQLOLUOLN�DQDOL�
]OHUL�RULMLQDO�|OoH÷L�JHOLúWLUHQ�'U��1HOVRQ�LOH�ELUOLNWH����¶OLN�
J�YHQ�DUDOÕ÷ÕQGD��S������DQODPOÕOÕN�G�]H\LQGH�GH÷HUOHQGLU�
LOPLúWLU���

Örneklem Grubunun Özellikleri
$UDúWÕUPD\D� NDWÕODQ� KHPúLUHOHULQ� �����
�� NDGÕQ�� �����¶L�
HYOL�� ���¶
VÕ� ������ \Dú�� �����¶VL� ������ \Dú� DUDVÕQGD��
�����¶VL
� OLVDQV� PH]XQX�� ������¶VL� EHú� \ÕOGDQ� GDKD� D]� ELU�
PHVOHNL� GHQH\LPH� VDKLS�� � �����
X� � ����� PHVDLVLQGH�
oDOÕúPDNWD�ROGX÷X�EHOLUOHQPLúWLU���

BULGULAR
*ISÜU�.IS\�Z��lTtMɦQ�l*�^M�A*�[�Z�UTMZQVQV�
/MtMZTQTQɦQVM�ʈTQ̫SQV�*]TO]TIZ
dHYLUL� V�UHoOHUL� WDPDPODQDQ� %)g�g%� YH� %)g�<%¶QLQ�
X]PDQ� SDQHOL� GH÷HUOHQGLUPHVLQH� J|UH� KHU� ELU� PDGGHVLQLQ�
,�&9,� YH� &9,� GH÷HUOHUL� 7DEOR� ,¶GH� J|VWHULOPLúWLU��
%)g�g%¶QLQ� KHU� ELU� PDGGHVLQLQ� ,�&9,� YH� &9,� GH÷HUL� ����
EXOXQPXúWXU��%)g�<%� ���PDGGHVL� KDULo� �,�&9,�� ������ W�P�
PDGGHOHULQLQ�,�&9,�GH÷HUL����WRSODP�&9,�GH÷HUL�������KHVDS�
ODQPÕúWÕU��7DEOR�,��

%)g�g%¶QLQ�.02�GH÷HUL�������%)g�<%¶QLQ�.02�GH÷HUL�
�����EXOXQGX��7DEOR� ,,¶GH�%DNÕP�)DNW|U��gOoH÷L¶QLQ� IDNW|U�
\DSÕVÕ� J|VWHULOPHNWHGLU�� %)g�g%�� |]GH÷HUL� �� RODQ� WHN�
IDNW|UO�� \DSÕ� LOH� YDU\DQVÕQ����¶VLQL� DoÕNODPDNWDGÕU�� )DNW|U�
\�NOHUL� ������������ DUDVÕQGD� GH÷LúPHNWHGLU�� � � %)g�<%� LVH�
|]GH÷HUL� �¶LQ� �VW�QGH� RODQ� WHN� IDNW|UO�� \DSÕ� LOH� YDU\DQVÕQ�
���¶LQL�DoÕNODPDNWDGÕU��0DGGHOHULQ�IDNW|U�\�N�Q�Q�������LOH�
������DUDVÕQGD�ROGX÷X�EHOLUOHQPLúWLU��7DEOR�,,����

7DEOR�,��%DNÕP�)DNW|U��gOoH÷L¶QLQ�.DSVDP�*HoHUOLN�øQGHNVL�� 7DEOR�,,��%DNÕP�)DNW|U��gOoHN�0DGGHOHULQLQ�)DNW|U�<�NOHUL��

*ISÜU�.IS\�Z��lTtMɦQ¼VQV�
/�^MVQZTQɦQVM�ʈTQ̫SQV�*]TO]TIZ
%)g�g%�YH�%)g�<%¶QLQ� Lo� WXWDUOÕOÕ÷ÕQÕ�EHOLUOHPHGH�&URQ�
EDFK�$OID�J�YHQLOLUOLN�NDWVD\ÕVÕ�KHVDSODQPÕúWÕU��7DEOR�,,,���

7DEOR� ,,,�� %DNÕP� )DNW|U�� gOoH÷L¶QLQ� g]� %DNÕP� YH�<|QHWLFLQLQ� %DNÕPÕ�
6�U�POHULQLQ� 2UWDODPD�� 6WDQGDUW� 6DSPD� YH� &URQEDFK� $OID� *�YHQLUOLN�
.DWVD\ÕODUÕ��

%XQD�J|UH��g]�%DNÕP��LoLQ��������<|QHWLFLQLQ�%DNÕPÕ��LoLQ�
�����ROGX÷X�EHOLUOHQPLúWLU��gOoHNWHQ�DOÕQDQ�SXDQ�RUWDODPD�YH�
VWDQGDUW� VDSPDODUÕ� WDEORGD� J|VWHULOPLúWLU�� � %)g�g%� SXDQ�
RUWDODPDVÕ� ����������� %)g�<%¶QLQ� SXDQ� RUWDODPDVÕ�
����������EXOXQPXúWXU��+HPúLUHOHULQ�%)g�g%¶QLQ�DoÕN�XoOX�
VRUXVXQD� YHUGL÷L� \DQÕWODU�� WDQUÕ� LQDQFÕ�� NHQGLQH� GH÷HU�
YHUPH�|]� J�YHQ�� |]� EDNÕP�� SR]LWLYL]P�� PDQHYL� GR\XP�
�\DUGÕP��PHUKDPHW��YLFGDQ��|]JHFLOLN�YE��EDúOÕNODUÕ�DOWÕQGD��
%)g�<%¶GH� YHULOHQ� \DQÕWODU�� \|QHWLFLQLQ� GHVWHNOH\LFL�
\DNODúÕPÕ�� \|QHWLFLQLQ� L\LOHúWLULFL� EDNÕPÕ� DOWÕQGD� VÕQÕIODQ�
GÕUÕOPÕúWÕU����
7DEOR�,9¶WH�%)g�g%¶QLQ�WHVW�WHNUDU�WHVW�NRUHODV\RQX�GH÷HUL�
������ %)g�<%¶QLQ� ������ SR]LWLI� \|QGH�� \�NVHN� G�]H\GH�
DQODPOÕ�LOLúNLOL�ROGX÷X�KHVDSODQPÕúWÕU��

7DEOR�,9��%DNÕP�)DNW|U��gOoH÷L�YH�$OW�%R\XWODUÕQÕQ�7HVW�7HNUDU�7HVW�3XDQ�
.RUHODV\RQODUÕ�

��

.D\D�$�YH�DUN� $NG�7ÕS�'�����������

X\JXQ�RODUDN��KHPúLUHQLQ�|]�EDNÕP��%)g�g%��YH�\|QHWLFLQLQ�
EDNÕP� �%)g�<%�� GDYUDQÕúODUÕQÕ� |OoPHN� LoLQ� JHOLúWLULOPLú�
|Oo�P� DUDoODUGÕU��:DWVRQ
XQ� øQVDQ� %DNÕP�0RGHOL¶QGHNL� RQ�
L\LOHúWLUPH�V�UHFL�YH�%DNÕP�)DNW|U��gOoH÷L�PDGGHOHUL�UHKEHU�
DOÕQGÕ÷ÕQGD�� KHPúLUHQLQ� SUREOHP� o|]PH� EHFHULVL�� PDQHYL�
LQDQFD�VDKLS�RODUDN�NHQGLQH�GH÷HU�YHUPHVL��\DUGÕPODúPD�YH�
J�YHQH�GD\DOÕ�LOLúNL�NXUPDVÕ��NHQGLQL�ELU�E�W�Q�RODUDN�J|UPH�
VL��HNVLNOHUL\OH�NHQGLQL�NDEXOOHQHUHN�VHYPHVL�KHPúLUHQLQ�|]�
EDNÕP�GDYUDQÕúODUÕQÕ�LIDGH�HGHU��<|QHWLFLQLQ�KHPúLUH\H�GH÷HU�
YHUPHVL��KHPúLUHOHULQ�JHUHNVLQLPOHULQL�|QHPVH\LS�EX�JHUHN�
VLQLPOHUL�NDUúÕODPD�oDEDVÕQGD�ROPDVÕ��KHPúLUHOHULQ�VRUXQODUÕ�
QD�DQOD\ÕúOD�\DNODúPDVÕ�YH�o|]�P�EXOPD\D�JD\UHW�HWPHVL��Lú�
GR\XPXQX�DUWÕUPD\D�oDOÕúPDVÕ��|÷UHWLFL��\HQLOLNoL��J�YHQLOLU��
G�U�VW� YH� oDOÕúDQODUÕQ� PDQHYL� LQDQoODUÕQD� VD\JÕOÕ� ROPDVÕ�
\|QHWLFLQLQ� EDNÕP� GDYUDQÕúODUÕQD� |UQHN� RODUDN� YHULOHELOLU�
����������7�P�EX�GDYUDQÕúODUÕQ�KHPúLUHOHU�WDUDIÕQGDQ�X\JXOD�
PD� DODQODUÕQD� DNWDUÕOPDVÕQÕQ� L\LOHúWLULFL� ELU� EDNÕP� oHYUHVL�
ROXúWXUPDGD�|QHPOL�YH�ROGXNoD�HWNLOL�ROGX÷X�G�ú�Q�OPHNWH�
GLU���%DNÕP�KHPúLUHOLNWH�WHPHO�ELU�NDYUDPGÕU��%DNÕP�LOLúNLVL��
EDNÕP�VD÷OD\ÕFÕODUÕ�YH�KDVWD�DUDVÕQGDGÕU��(N�RODUDN��GL÷HU�ELU�
EDNÕP� LOLúNLVL� EDNÕP� VD÷OD\ÕFÕODUÕ� YH� \|QHWLFL� DUDVÕQGDNL�
LOLúNLGLU�� %X� LOLúNLOHULQ� |QHPVHQPHVL� YH� JHOLúWLULOPHVL�
EDNÕPÕQ�JHOLúLPL�LoLQ�|QHPOL�URO�R\QDU��������6|]�NRQXVX�EX�
LOLúNLOHULQ� KHU� N�OW�U�Q� NHQGLQH� X\JXQ� |Oo�P� DUDFÕ� LOH�
|Oo�OPHVL�VRQXoODUÕQ�JHoHUOL÷L�DoÕVÕQGDQ�|QHPOLGLU������

%DNÕP� )DNW|U�� gOoH÷L¶QLQ�� EDNÕP� VD÷OD\ÕFÕODU�� KDVWDODU��
oDOÕúPD� DUNDGDúODUÕ�� \|QHWLFLOHUOH� LOLúNLOHUL� YH� |]� EDNÕPÕQ�
GH÷HUOHQGLULOPHVL� JLEL� IDUNOÕ� V�U�POHUL� EXOXQPDNWDGÕU� YH�
IDUNOÕ� GLO� YH� N�OW�UOHUGH� JHoHUOL� YH� J�YHQLOLU� EXOXQPXúWXU�
���������������.RQX�LOH�LOJLOL�7�UN�N�OW�U�QH�X\JXQ�ELU�|Oo�P�
DUDFÕ� EXOXQPDPDNWDGÕU�� %DNÕP� )DNW|U�� gOoH÷L�g]� %DNÕP�
�%)g�g%��� KHPúLUHQLQ� |]� EDNÕPÕQÕ� YH� %DNÕP� )DNW|U��
gOoH÷L�<|QHWLFLQLQ�%DNÕPÕ��%)g�<%��LVH�KHPúLUHQLQ�\|QHW�
LFLOHULQGHQ� DOJÕODGÕNODUÕ� EDNÕP� GDYUDQÕúODUÕQÕ� L\LOHúWLUPH�
V�UHoOHULQH� X\JXQ� RODUDN� |OoPHN� DPDFÕ\OD� JHOLúWLULOPLú�
DUDoODUGÕU��������'ROD\ÕVÕ\OD���ONHPL]GH�EX�DODQGD�JHOLúWLULFL�
VWUDWHMLOHULQ� X\JXODQPDVÕ�� X\JXQ� SURMHOHU� SODQODQPDVÕ� LoLQ�
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NDUúÕOÕN� JHOHQ� ��� PDGGH\H� J|UH� JHOLúWLULOPLú� ELU� |Oo�P�
DUDFÕGÕU��������%)g�g%�YH�%)g�<%�V�U�POHULQLQ�KHU�ELUL��¶OL�
OLNHUW� WLSLQGH�� ���PDGGHOLN�� |]� ELOGLULP� DUDoODUÕGÕU�� +HU� LNL�
|OoHN�LoLQ�HN�RODUDN�ELUHU�DoÕN�XoOX�VRUX�GD�EXOXQPDNWDGÕU��%X�
VRUXQXQ�\DQÕWODUÕ�SXDQODPD\D�GDKLO�HGLOPHPHNWHGLU��2UMLQDO�
|OoHN�$PHULND�%LUOHúLN�'HYOHWOHUL
QGH�:DWVRQ¶XQ�GD�ROGX÷X�
ELU�JUXS�WDUDIÕQGDQ�JHOLúWLULOPLúWLU���������%)g¶Q�Q�V�U�POHUL��
NXOODQÕOGÕ÷Õ� �ONHOHUGH� JHoHUOL� YH� J�YHQLOLU� EXOXQPXúWXU�
���������������%)g¶GH�KHU�ELU�LIDGH\H�NDWÕOÕP�VHoHQHNOHUL�úX�
úHNLOGHGLU��.HVLQOLNOH�NDWÕOPÕ\RUXP�³�´��.DWÕOPÕ\RUXP�³�´��
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RODUDN�SXDQODQÕU�YH�EX�SXDQODUÕQ�WRSODQPDVÕ�YH�PDGGH�VD\ÕVÕ�
QD� E|O�QPHVL� LOH� |OoHN� SXDQ� RUWDODPDODUÕ� HOGH� HGLOLU�� 7�P�
PDGGHOHU� ROXPOXGXU� YH� SXDQODUÕQ� \HGL\H� GR÷UX� \DNODúPDVÕ�
KHPúLUHOHULQ�EDNÕP�GDYUDQÕúÕQÕ�EHQLPVHPH�DOJÕVÕQÕQ�\�NVHN�
ROGX÷XQX�J|VWHULU��������
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OLN�YH�J�YHQLUOL÷LQLQ�WHVW�HGLOHELOPHVL�LoLQ�|OoH÷LQ�RUMLQDOLQL�
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+HUKDQJL�ELU�|Oo�P�DUDFÕQÕ�7�UN�GLOL�YH�N�OW�U�QH�X\DUODPD�
GDQ� |QFH�� LOJLOL� DUDFÕQ� oDOÕúPDQÕQ� \DSÕODFD÷Õ� ELOLP� DODQÕQÕQ�
NXUDPODUÕQD�� WHRULN� oHUoHYHVLQH�� NXOODQÕP� \D\JÕQOÕ÷ÕQD��
JHoHUOL�YH�J�YHQLOLU�ELU�DUDo�ROXS�ROPDGÕ÷ÕQD�YH�PDGGHOHULQ�
7�UN� N�OW�U� \DSÕVÕQD� X\JXQ� ROXS� ROPDGÕ÷ÕQD� GLNNDW�
HGLOPHOLGLU�������%X�oDOÕúPD�NDSVDPÕQGD�X\DUODQDQ�%)g�g%�
YH� %)g�<%�� KHPúLUHOLN� ELOLP� DODQÕQGD� HQ� ID]OD� ELOLQHQ�
:DWVRQ� øQVDQ� %DNÕP� .XUDPÕ¶QGD� \HU� DODQ� L\LOHúWLUPH�
V�UHoOHULQH� WHPHOOHQPHNWHGLU� ���������� %DNÕP� )DNW|U��
gOoH÷L�� NXUDPFÕQÕQ� GD� LoLQGH� ROGX÷X� ELU� HNLS� WDUDIÕQGDQ�
JHOLúWLULOPLúWLU��'ROD\ÕVÕ� LOH� |OoPH� DUDoODUÕ� KHPúLUHOLN� ELOLP�
DODQÕQÕQ�WHRULN�DOW�\DSÕVÕQD�WHPHOOHQPHNWHGLU��%DNÕP�)DNW|U��
gOoHNOHUL�IDUNOÕ�N�OW�UOHUGH�JHoHUOL�YH�J�YHQLOLU�EXOXQPXúWXU�
������������ %X� QHGHQOH�� %)g¶Q�Q� 7�UN� N�OW�U�QH� X\DUODQ�
PDVÕ�GXUXPXQGD�XOXVODUDUDVÕ�DODQGD�NDUÕODúWÕUPDOÕ�oDOÕúPDODU�
\DSPD� SRWDQVL\HOLQLQ� \�NVHN� ROGX÷X� V|\OHQHELOLU�� � gOo�P�
DUDFÕQÕQ� X\DUODPD� V�UHFLQGHQ� |QFH� WHOLI� KDNODUÕ� QHGHQL\OH�
JHOLúWLUHQ�DUDúWÕUPDFÕGDQ�L]LQ�DOÕQPDVÕ�JHUHNLU�������%)g�g%�
YH�%)g�<%¶QLQ�7�UN�N�OW�U�QH�X\DUODQPDVÕ�NRQXVXQGD�LOJLOL�
DUDúWÕUPDFÕGDQ� L]LQ� DOÕQPÕúWÕU�� 'LO� X\DUODPDVÕ� DúDPDVÕQGD��
JHUL� oHYLULVL� \DSÕODQ� |OoHNOHULQ� DQODP�NDYUDP� HúLWOL÷L� LoLQ�
'U�1HOVRQ¶GDQ� JHUL� ELOGLULP� DOÕQPÕú� KHU� LNL� |OoHNWH� ELUHU�
PDGGH� DúD÷ÕGDNL� JLEL� DQODP�NDYUDP� HúLWOL÷L� LoLQ� \HQLGHQ�
G�]HQOHQPLúWLU�� � %)g�g%�� ,� DFFHSW� DQG� VXSSRUW� P\� RZQ�
FXUUHQW�EHOLHIV�LQ�D�KLJKHU�SRZHU�ZKLFK�DOORZV�IRU�PH�WR�KHDO��
.HQGL�PHYFXW�LQDQoODUÕPÕ�L\LOHúWLUPHPH�L]LQ�YHUHQ�7DQUÕ�JLEL�
\�FH�ELU�J�F��NDEXO�HGL\RUXP�YH�GHVWHNOL\RUXP���%)g�<%��
7KH�PDQDJHU�RI�P\�XQLW�GHSDUWPHQW�LV�DFFHSWLQJ�DQG�VXSSRUW�
LYH�RI�P\�EHOLHIV�UHJDUGLQJ�D�KLJKHU�SRZHU��ZKLFK�DOORZV�IRU�
WKH�SRVVLELOLW\�RI�PH�WR�
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GHVWHNOL\RU� YH� EX� GD� EDQD� µE�\�PH¶� IÕUVDWÕ� YHUL\RU��
%)g�g%¶QLQ� NXOODQÕOGÕ÷Õ� XOXVODUDUDVÕ� NDWÕOÕPOÕ� GHYDP� HGHQ�
ELU� oDOÕúPDGD�PDQHYL� LQDQoODUOD� LOJLOL� LNL�PDGGH\H� ���YH����
PDGGHOHU�� ³0DQHYL� LQDQoODUÕQ� oRN� NLúLVHO� ROGX÷XQX�
G�ú�Q�\RUVDQÕ]� EX� LIDGH\H� \DQÕW� YHUPH\LQL]�´� DoÕNODPDVÕ�
HNOHQGL÷L�� SLORW� X\JXODPDGD� EX� VRUXODUOD� LOJLOL� RODUDN�
KHPúLUHOHULQ� ³EXQX� QHGHQ� VRUX\RUVXQX]´� úHNOLQGHNL� WHUHG�
G�WOHUL� QHGHQL\OH� 7�UNoH� X\DUODPDVÕ� VRQ� V�U�PGH� GH� D\QÕ�
úHNLOGH�NXOODQÕOPÕúWÕU��7DEOR�,���
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%LU� |Oo�P� DUDFÕQÕQ�� IDUNOÕ� N�OW�UOHUGH� NXOODQÕOPDGDQ� |QFH�
L]OHQPHVL� JHUHNHQ� LON� DGÕPODU� GLO� YH� N�OW�U� X\DUODPDVÕ��
VRQUDVÕQGD� GD� R� WRSOXP� LoLQ� JHoHUOL� YH� J�YHQLOLU� ROXS�
ROPDGÕ÷ÕQÕQ� SVLNRPHWULN� RODUDN� WHVW� HGLOPHVLGLU� ������ %X�
oDOÕúPDGD� GLO� YH� N�OW�U� LoLQ� X\JXQOX÷XQX� VD÷ODPDN� LoLQ�
'�Q\D�6D÷OÕN�gUJ�W�YH�8OXVODUDUDVÕ�7HVW�.RPLV\RQX�GR÷UXO�
WXVXQGD�7�UNoH�\D]ÕOPÕú�ELU�UHKEHU�HVDV�DOÕQPÕúWÕU�������������
8\DUODPD�DúDPDVÕQGD��oHYLUL��X]PDQ�SDQHOL�GH÷HUOHQGLUPHVL��
JHUL�oHYLUL�YH�SLORW�X\JXODPD�DúDPDODUÕ�L]OHQPLúWLU��'LO�JHoHU�
OL÷L�� |OoH÷LQ� DPDFÕ� LOH� |OoHN� PDGGHOHULQLQ� X\JXQOX÷XQXQ�
VD÷ODQPDVÕ� YH� PDGGHOHULQ� KHGHI� JUXEXQ� N�OW�U�QH� X\JXQ�
OX÷XQXQ� GH÷HUOHQGLULOPHVLGLU� ������ � %X� oDOÕúPDGD�� \XNDUGD�
L]OHQHQ�DGÕPODU�VRQXFXQGD�%DNÕP�)DNW|U��gOoH÷L�%)g�g%�
YH�%)g�<%�V�U�POHUL�LoLQ�GLO�JHoHUOL÷L�VD÷ODQPÕúWÕU��7�UNoH�
YH�øQJLOL]FH�PDGGHOHULQ�EHQ]HúWL÷L�J|U�OHUHN�GLO�HúGH÷HUOL÷L�
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PD� V�UHFLQGH�� oHYLUL� YH� DQODPVDO� LQFHOHPH� VRQUDVÕ� X]PDQ�
SDQHOL� GH÷HUOHQGLUPHVL� DúDPDVÕQGD� NDSVDP� JHoHUOLOL÷L�
\|QWHPL� NXOODQÕOPÕúWÕU�� � *HoHUOLN�� ELU� |OoPH� DUDFÕQÕQ�
NXOODQÕOÕú� DPDFÕQD� X\JXQ� KL]PHW� HWPH� YH� |OoPHN� LVWHGL÷L�
|]HOOL÷L� WDP� YH� GR÷UX� |OoHELOPH� GHUHFHVLGLU� ���������gOoHN�
PDGGHOHULQLQ� N�OW�UHO� X\XPXQXQ� YH� DQODúÕOÕUOÕ÷ÕQÕQ� GH÷HU�
OHQGLULOPHVL�� LNL� GLO� DUDVÕQGDNL� WXWDUVÕ]OÕNODUÕQ� WHVSLW� HGLOLS�
o|]�POHQHELOPHVL� LoLQ� X]PDQ� J|U�ú�QH� EDúYXUXOPDNWDGÕU�
������ %X� oDOÕúPDGD�� |OoHN� PDGGHOHULQGH� GLO� JHoHUOL÷L�
\DSÕOGÕNWDQ�VRQUD�JHUHNOL�G�]HQOHPHOHU�\DSÕOPÕú�YH�VRQUDVÕQ�
GD� X]PDQ� J|U�úOHULQH� EDúYXUXOPXúWXU�� (Q� D]� �� HQ� ID]OD� ���
X]PDQGDQ�JHOHQ�J|U�úOHU� DUDVÕQGDNL� X\XP�\�]GHVL� LOH�.*ø�
KHVDSODQPDNWDGÕU� ������ .DSVDP� JHoHUOLOLN� LQGHNVL�� X]PDQ�
J|U�úOHULQH� GD\DOÕ� QLWHO� YHULOHULQ� LVWDWLVWLNVHO� QLFHO� YHULOHUH�
G|Q�úW�U�OPHVL� LoLQ� NXOODQÕODQ� ELU� \|QWHPGLU� ������.DSVDP�
JHoHUOL÷LQLQ� GH÷HUOHQGLULOPHVL� DPDFÕ\OD� |OoHN� DODQÕQGD�
GHQH\LPOL�GRNX]�X]PDQD�J|QGHULOPLúWLU��.*ø�VNRUXQXQ�����
�]HUL� ROPDVÕ� VNRUXQ� L\L� ROGX÷X� úHNOLQGH� \RUXPODQÕU� ������
dDOÕúPDGD�� ELUELULQGHQ� ED÷ÕPVÕ]� RODUDN� J|U�úOHUL� DOÕQDQ�
X]PDQODUÕQ�W�P�Q�Q��|OoHN�PDGGHOHULQLQ�|Oo�OPHN�LVWHQLOHQ�
KHGHIH� YH� 7�UN� N�OW�U�QH� X\JXQ� ROGX÷XQD� LOLúNLQ� J|U�ú�
ELUOL÷LQGH� ROGXNODUÕ� EHOLUOHQPLúWLU�� %)g�<%¶QLQ� EHúLQFL�
PDGGHVL� KDULo� �0DGGH� .DSVDP� *HoHUOLN� øQGHNVL� ,�&9,��
������� KHU� LNL� |OoH÷LQ� W�P�PDGGHOHULQLQ� ,�&9,� GH÷HUL� ������
%)g�g%�YH�%)g�<%�V�U�POHULQLQ�&9,�GH÷HUOHULQLQ��VÕUDVÕ\�
OD� ����� YH� ����� ROGX÷X� EXOXQPXúWXU� �7DEOR� ,��� .*ø� LoLQ�
|QHULOHQ�UHIHUDQV�GH÷HUOHU�GLNNDWH�DOÕQGÕ÷ÕQGD�EX�GH÷HUOHU�LOH�
7�UNoH� IRUPXQ� NDSVDP� JHoHUOL÷LQLQ� oRN� \�NVHN� ROGX÷X�
J|U�OP�úW�U� ������ � gOoH÷LQ� 6ORYHQ� YHUVL\RQXQGD� |OoH÷LQ�
V�U�POHULQH� DLW� .*ø� GH÷HUL� ����� �]HUL� EXOXQPXúWXU� ������
2ULMLQDO�|OoHN�PDGGHOHULQGHQ�KLoELU�PDGGH�oÕNDUWÕOPDPÕú�\D�
GD�HNOHQPHPLúWLU��'LO�JHoHUOL÷L�YH�X]PDQ�GH÷HUOHQGLUPHOHUL�
VRQUDVÕ�� JHUL� oHYLULVL� \DSÕODQ�|OoHN�RULMLQDO� |OoH÷L� JHOLúWLUHQ�
DUDúWÕUPDFÕ\D� J|QGHULOHUHN� DQODP� ND\PDVÕ� ROXS� ROPDGÕ÷Õ�
GH÷HUOHQGLULOPLúWLU�� <XNDUÕGD� V|]� HGLOHQ� G�]HQOHPHOHULQ�
GÕúÕQGD�ELU�GH÷LúLPH�JHUHN�GX\XOPD\DQ�|OoHNOHU�SLORW�X\JXOD�
PD�DúDPDVÕ�LoLQ�EDúND�ELU�KDVWDQHGH����KHPúLUH\H�|]�ELOGLULP�
\|QWHPL\OH� X\JXODQPÕú� YH� DQODúÕOÕU� EXOXQGX÷X�� GH÷LúLPH�
JHUHN�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��%|\OHFH�|OoHNOHULQ�VRQ�V�U�P��
G|N�PDQWH�HGLOHUHN�SVLNRPHWULN�DúDPD\D�JHoLOPLú�YH�LNLQFL�
JHoHUOLOLN�\|QWHPL�RODUDN�7HPHO�(NVHQ�)DNW|U�$QDOL]L��3ULQ�
FLSOH�$[LV�$QDO\VLV��NXOODQÕOPÕúWÕU��)DNW|U�DQDOL]L�|QFHVLQGH�
|UQHN� E�\�NO�÷�Q�Q� IDNW|U� DQDOL]L� LoLQ� \HWHUOLOL÷L� KHU� LNL�
|OoHN�LoLQ�GH�.02�GH÷HULQH�J|UH�V�SHU�P�NHPPHO�G�]H\GH�
ROGX÷X� VDSWDQPÕúWÕU� ������ )DNW|U� DQDOL]L�� |OoPH� DUDFÕQGDNL�
PDGGHOHULQ� IDUNOÕ� IDNW|UOHU� DOWÕQGD� WRSODQÕS� WRSODQDPD\D�
FD÷ÕQÕ� GH÷HUOHQGLUPHN� �]HUH� \DSÕOÕU� YH� EX� VD\HGH� |Oo�OHQ�
\DSÕGD�ELUELUL\OH�\�NVHN�NRUHODV\RQ�J|VWHUHQ�PDGGHOHU�ELUHU�
IDNW|U�DOWÕQGD�N�PHOHQGLULOLU�������%X�oDOÕúPDQÕQ�SVLNRPHWULN�
DúDPDVÕQGD� H÷LN� �REOLTXH�� G|Q�úW�UPH� LOH� 7HPHO� (NVHQ�
)DNW|U� $QDOL]L� �3ULQFLSOH� $[LV� $QDO\VLV�� NXOODQÕOPÕúWÕU��
)DNW|UOHU� DUDVÕQGD� ELU� ED÷ÕPOÕOÕ÷ÕQ� YDUVD\ÕOGÕ÷Õ� GXUXPODUGD�
H÷LN� G|QG�UPH� |QHULOPHNWHGLU� ������ gOoHNWHNL� KHU� ELU�
PDGGHQLQ�ELUELUL� LOH� LOLúNLOL� ROGX÷X�JHUHNoHVL\OH�EX�\|QWHP�
WHUFLK�HGLOPLúWLU���
)DNW|U� DQDOL]LQGH�� W�P�PDGGHOHULQ� IDNW|U� \�N� GH÷HUOHULQLQ��
HúLN�\�N�GH÷HUL�����¶ÕQ��VW�QGH�������������ROGX÷X�EHOLUOHQ�
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ABSTRACT 
Objective:
7KLV�PHWKRGRORJLFDO� VWXG\�ZDV�FRQGXFWHG� WR�GHWHUPLQH� WKH�
DGDSWLQJ��YDOLGLW\�DQG�UHOLDELOLW\�RI�WKH�&DULQJ�)DFWRU�6FDOH¶V�
&DULQJ�IRU�6HOI��&)6�&6��DQG�&DULQJ�RI�0DQDJHU��&)6�&0��
YHUVLRQV�LQWR�7XUNLVK�LQ�WKH�QXUVH�VDPSOH�

Method: 
7KH� VDPSOH� RI� WKH� VWXG\� FRQVLVWHG� RI� ���� QXUVHV� EHWZHHQ�
)HEUXDU\�DQG�$SULO������DW�$NGHQL]�8QLYHUVLW\�+RVSLWDO��7KH�
GDWD� ZHUH� FROOHFWHG� ZLWK� �� /LNHUW� VFDOH� E\� VHOI�UHSRUWLQJ�
PHWKRG�� HDFK� RI� ���LWHP� &)6�&6� DQG� &)6�&0�� ,Q� WKH�
SURFHVV� RI� DGDSWLQJ� LQWR� 7XUNLVK�� WUDQVODWLRQ�� VHPDQWLF�
UHYLHZ��H[SHUW�SDQHO��EDFN�WUDQVODWLRQ��SLORW�LPSOHPHQWDWLRQ��
ODWHVW�YHUVLRQ�DQG�GRFXPHQWDWLRQ�VWHSV�ZHUH�IROORZHG��3ULQFL�
SDO� $[LV� )DFWRULQJ� DQDO\VLV� ZLWK� REOLTXH� FRQYHUVLRQ� DQG�
&RQWHQW� 9DOLGLW\� ,QGH[� ZDV� XVHG� IRU� YDOLGLW\�� &KURQEDFK�
DOSKD�DQG�WHVW�UHWHVW�YDOXHV�ZHUH�FDOFXODWHG�IRU�UHOLDELOLW\�

Results:
7KH�&9,�YDOXHV�RI�WKH�&)6�&6�DQG�&)6�&0�YHUVLRQV�ZHUH�
�����DQG�������UHVSHFWLYHO\��7KH�&)6�&6�ZDV�YDOLG�ZLWK�����
QXUVHV��������.02�ZDV�������YDULDQFH�ZDV�����DQG�IDFWRU�
ORDGV�ZHUH� EHWZHHQ� ����� DQG� ������&)6�&0�� DQVZHUHG� E\�
����QXUVHV��������DV�D�UHVXOW�RI�YDOLGLW\�DQDO\VLV��WKH�.02�
YDOXH� ZDV� ������ DQG� 7KH� VLQJOH�IDFWRU� VWUXFWXUH� H[SODLQHG�
�������RI�WKH�WRWDO�YDULDQFH�DQG�IDFWRU�ORDGLQJV�RI�WKH�LWHPV�
ZHUH�EHWZHHQ�����DQG������7KH�&URQEDFK�DOSKD�FRHIILFLHQW�RI�
ERWK� VFDOHV� ZDV� ����� DQG� ������ UHVSHFWLYHO\�� 7HVW�UHWHVW�
FRUUHODWLRQV�ZHUH�IRXQG�DV�WR������IRU�WKH�&)6�&0��7KH�PHDQ�
VFRUH�IRU�WKH�&)6�&6�ZDV��������������DQG�WKH�PHDQ�VFRUH�IRU�
WKH�&)6�&0�ZDV�������������

Conclusion: 
7KH� 7XUNLVK� YHUVLRQV� RI� WKH� &)6�&6� DQG� WKH� &)6�&0�
YHUVLRQV�DUH�VXLWDEOH��YDOLG�DQG�UHOLDEOH� WRROV� IRU� WKH�XVH�RI�
UHVHDUFKHUV�DQG�DGPLQLVWUDWRUV�
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FLGLU� ������� � +HPúLUHOL÷LQ� EDNÕP� YHULFL� URO�Q�Q� |]�Q��
L\LOHúWLUPH� V�UHoOHUL� ROXúWXUPDNWDGÕU�� ø\LOHúWLUPH� V�UHoOHUL�
SURIHV\RQHO� KHPúLUHOLN� X\JXODPDODUÕQÕ� VD÷OD\DQ� |QHPOL� ELU�
DGÕPGÕU� ������� :DWVRQ� EDNÕP� DODQ� YH� EDNÕP� YHUHQLQ� LON�
NDUúÕODúPDODUÕQGD� EDúOD\DQ� EDNÕP� DQÕQÕQ� EDNÕP� LOLúNLVL� LOH�
GHYDP� HWWL÷LQL� YXUJXODPDNWDGÕU��:DWVRQ¶D� J|UH� KHPúLUHQLQ�
ELUH\� LOH� NDUúÕODúPDVÕQGD� IL]LN|WHVL� YDUOÕ÷Õ� LOH� ROXúWXUGX÷X�
NLúLOHU� DUDVÕ� EDNÕP� LOLúNLVL� ��� L\LOHúWLULFL� V�UHFLQ� WHPHOLGLU��
:DWVRQ
D� J|UH� NLúLQLQ� NHQGLQH� YH� EDúNDODUÕQD� \|QHOLN� EX�
V�UHoOHU�PHYFXWVD��NLúLGH�IL]LNVHO�YH�]LKLQVHO�RODUDN�PDQHYL�
L\LOHúPH�V�UHFL�EDúODU��6|]�NRQXVX�EX�V�UHoOHU�RQ�PDGGHGHQ�
ROXúPDNWDGÕU��������
���.LúLQLQ�NHQGLQH�YH�EDúNDODUÕQD�NDUúÕ�VHYJL�GROX�YH�
����úHINDWOH�LQVDQL�GH÷HUOHU�VLVWHPL�JHOLúWLUPHVL
���2WDQWLN�RODUDN�YDU�ROPDN��JHOHFH÷H�\|QHOLN�NHQGL�LQDQo�YH�
�����XPXW�VLVWHPLQL�RQXUODQGÕUPD
���.LúLQLQ�NHQGLQH�YH�EDúNDODUÕQD�NDUúÕ�GX\DUOÕOÕ÷ÕQÕ�
����JHOLúWLUPH
���<DUGÕP�YH�J�YHQ�YHULFL�EDNÕP�LOLúNLVLQL�JHOLúWLUPH�YH�
�����V�UG�UPH
���2OXPOX�YH�ROXPVX]�GX\JXODUÕ�LIDGH�HWPHGH�KD]ÕU�YH�
����GHVWHNOH\LFL�ROPD
���%DNÕP�V�UHFLQLQ�ELU�SDUoDVÕ�ROPD��\DUDWÕFÕ�SUREOHP�o|]PH�
����EHFHULVLQH�VDKLS�ROPD
���.LúLOHUDUDVÕ�|÷UHQPH�±�|÷UHWPH�GHQH\LPOHULQH�GDKLO�ROPD
���'HVWHNOH\LFL��NRUX\XFX�YH�YH\D�L\LOHúWLULFL�oHYUH�
����ROXúWXUPD�
���øQVDQ�\DUGÕPÕQD�JHUHNVLQLP�GX\PD�YH�EDNÕP�
����GDYUDQÕúODUÕQÕ�\|QHWPH
����9DUROXúoX�±�IHQRPHQRORMLN�±�PDQHYL�J�oOHUL�DoÕ÷D�
����oÕNDUPD����������
:DWVRQ
D�J|UH��L\LOHúWLULFL�ELU�RUWDP�\DUDWÕOPDVÕQÕ�VD÷OD\DQ�RQ�
V�UHFLQ� GR÷UX� ELU� úHNLOGH� X\JXODQPDVÕ� ELUH\LQ� E�W�QF�O�
RODUDN� HOH� DOÕQPDVÕQÕ� VD÷ODPDNWDGÕU� ������� ø\LOHúWLUPH�
V�UHoOHUL� NXOODQÕODUDN� YHULOHQ� EDNÕP�� KHPúLUHOL÷LQ� |]�Q�Q�
GDKD�GD�J|U�Q�U�NÕOÕQPDVÕQÕ�VD÷ODU��%DNÕP�DQÕ�EX�VD\HGH�GDKD�
úHINDWOL��VHYHFHQ�YH� LoWHQGLU������*|U�Q�U�YH�NDOLWHOL�EDNÕP��
EDNÕP� DQÕQGD� ELUH\LQ� E�W�QF�O� RODUDN� HOH� DOÕQPDVÕQÕ� VD÷OD�
\DUDN�� KHPúLUHQLQ� Lú� GR\XPXQX� YH� KDVWD� PHPQXQL\HWLQL�
DUWÕUÕU� ���������� ø\LOHúWLULFL� IDNW|UOHU� KDVWD� ELUH\H� J�YHQOL�
EDNÕP�YH�XPXW�YHUPH\L� LoHULU�� ø\LOHúWLULFL�EDNÕP�\DNODúÕPÕ��
ELUH\LQ�NHQGL�EDNÕPÕQD�YH�NHQGLQH�LOLúNLQ�NDUDUODUD�NDWÕOÕPÕQÕ�
DPDoODU��+HP�NHQGLQH�KHP�GH�EDúNDODUÕQD�NDUúÕ�GX\DUOÕ�RODQ�
KHPúLUHOHU� EDúNDODUÕQÕQ� G�Q\D\D� EDNÕú� DoÕODUÕQÕ� GDKD� L\L�
|÷UHQHELOLU�� .HQGLVLQL� L\L� WDQÕ\DQ� YH� |]� IDUNÕQGDOÕ÷Õ� RODQ�
KHPúLUHOHU� GL÷HUOHULQLQ� NHQGLQL� JHOLúWLUPHVL� YH�
JHUoHNOHúWLUPHVLQH� NDWNÕ� VD÷ODUODU� ��������� � +HPúLUHQLQ� EX�
GDYUDQÕúÕQÕ� \HULQH� JHWLUHELOPHVL� LoLQ� |QFHOLNOH�� NHQGL� |]�
EDNÕPÕQÕQ� IDUNÕQGDOÕ÷ÕQÕ� VD÷ODPDVÕ� JHUHNLU� ����� %DNÕP�
)DNW|U��gOoH÷L��EX�DPDFD�X\JXQ�RODUDN��L\LOHúWLUPH�V�UHoOHU�
LQH� NDUúÕOÕN� JHOHQ� RQ� PDGGH\H� J|UH� JHOLúWLULOPLúWLU����������
gOoHN�� KHPúLUHOHULQ� EDNÕP� GDYUDQÕúÕQÕ� EHQLPVHPH� DOJÕVÕQÕ�
|OoPHNWHGLU� ����� %X� V�UHoOHULQ� X\JXODQPDVÕ� LOH� L\LOHúWLULFL�
EDNÕP�RUWDPÕ�\DUDWÕODELOHFH÷L�|QJ|U�OPHNWHGLU������
%DNÕP� )DNW|U�� gOoH÷L�� :DWVRQ¶XQ� L\LOHúWLUPH� V�UHoOHULQH�

dDOÕúPDGDNL� X\DUODPD�JHoHUOLN� YH� J�YHQLUOLN� V�UHoOHUL� gOo�P�
DUDoODUÕQÕQ�oHYLUL�YH�SVLNRPHWULN�DQDOL]��V�UHFL�DúD÷ÕGD�|]HWOHQPLúWLU��

dHYLUL�V�UHFL��
gOoHNOHULQ� 7�UNoH\H� X\DUODQPDVÕ� V�UHFLQGH�� � oHYLUL�� DQODPVDO�
LQFHOHPH��X]PDQ�SDQHOL�GH÷HUOHQGLUPHVL��JHUL�oHYLUL��SLORW�X\JXODPD��
VRQ�V�U�P�YH��GRN�PDQWDV\RQ�DGÕPODUÕ�L]OHQPLúWLU����������
gOoHN�PDGGHOHUL�LON�RODUDN��o�oHYLUPHQ�WDUDIÕQGDQ�ED÷ÕPVÕ]�
RODUDN� øQJLOL]FH¶GHQ� 7�UNoH¶\H� oHYULOPLúWLU�� $UDúWÕUPDFÕODU�
WDUDIÕQGDQ��o�oHYLUL�GH÷HUOHQGLULOHUHN�YH�KHU�PDGGH�LoLQ�GLO�YH�
NDYUDP� HúGH÷HUOLOL÷L� VD÷ODQDUDN� RUWDN� WHN� oHYLUL� ROXúWXUXO�
PXúWXU� �ED÷ÕPVÕ]� oHYLUL�DQODPVDO� LQFHOHPH��� øQJLOL]FH� YH�
7�UNoH�PDGGHOHU�DUDVÕQGD�DQODP�ND\PDVÕQÕQ�DQDOL]L��NDSVDP�
JHoHUOL÷L� YH� N�OW�UH� X\JXQOX÷X� LoLQ� KHPúLUHOLN� DODQÕQGDNL�
GRNX]� |÷UHWLP� �\HVLQGHQ� X]PDQ� J|U�ú�� DOÕQPÕúWÕU� �X]PDQ�
SDQHOL���.DSVDP�*HoHUOLOLN�,QGHNVL¶QL��&RQWHQW�9DOLGW\�,QGH[�
�&9,��EHOLUOHPHN�LoLQ�/\QQ�\|QWHPL�NXOODQÕOPÕúWÕU��8]PDQODU�
|OoHN�PDGGHOHULQL�X\JXQ�GH÷LO������ELUD]�X\JXQ������X\JXQ�
DQFDN� XIDN� GH÷LúLNOLNOHU� JHUHNOL� ����� oRN� X\JXQ� ��� RODUDN�
GH÷HUOHQGLUPLúWLU����������%X�GR÷UXOWXGD�X]PDQODUGDQ�KHU�ELU�
PDGGHQLQ�GLO�YH�LoHULN�\|Q�QGHQ�X\JXQOX÷XQX�����DUDVÕQGD�
GH÷LúHQ� GHUHFHOHUH� J|UH� GH÷HUOHQGLUPHOHUL� LVWHQPLúWLU��
8]PDQODUÕQ� J|U�ú� YH� |QHULOHUL� GR÷UXOWXVXQGD� DUDúWÕUPDFÕODU�
ELU�DUD\D�JHOHUHN�PDGGHOHUH�VRQ�KDOLQL�YHUPLúWLU��øQJLOL]FH�YH�
7�UNoH�GLOOHULQH�KDNLP�ELU�X]PDQ�WDUDIÕQGDQ�|OoH÷LQ�7�UNoH�
PHWQL� WHNUDU�øQJLOL]FH¶\H�oHYULOPLúWLU��JHUL�oHYLUL���³gOoH÷LQ�
7�UNoHGHQ� øQJLOL]FH¶\H� oHYLULVL�� RULMLQDO� KDOLQGH� \HU� DODQ�
PDGGHOHU� LOH� GLO� X\JXQOX÷X� DoÕVÕQGDQ� GH÷HUOHQGLULOPLúWLU���
*HUL� oHYLULVL� \DSÕODQ� %)g�g%� YH� %)g�<%�� PDGGHOHULQGH�
DQODP� ND\PDVÕ� ROXS� ROPDGÕ÷ÕQÕQ� GH÷HUOHQGLULOPHVL� LoLQ�
RULMLQDO� |OoH÷L� JHOLúWLUHQ� 'U�� 1HOVRQ¶D� J|QGHULOPLúWLU�� 'U��
1HOVRQ�|OoHNWHNL�ED]Õ�PDGGHOHU�LoLQ�DoÕNODPDODUÕQ�\HU�DOGÕ÷Õ�
GRV\D\Õ� VRUXPOX� DUDúWÕUPDFÕ\D� JHUL� J|QGHUPLúWLU�� 'U��
1HOVRQ¶XQ�J|QGHUPLú�ROGX÷X�GRV\D��GH÷HUOHQGLULOPHN��]HUH�
HQ�VRQ�oHYLUL\L�\DSPÕú�RODQ�SURIHV\RQHO�oHYLUPHQH�J|QGHU�
LOPLúWLU��3URIHV\RQHO�oHYLUPHQGHQ�JHOHQ�GRV\D�GR÷UXOWXVXQGD�
oDOÕúPD�HNLEL�PDGGHOHULQ�VRQ�KDOLQL�ROXúWXUPXúWXU�
$UDúWÕUPDQÕQ�|UQHNOHP�JUXEXQD�GDKLO�HGLOPH\HQ����KHPúLUH�
LOH� VRUXODUÕQ� DQODúÕOÕUOÕ÷ÕQD� \|QHOLN� SLORW� X\JXODPD�
\DSÕOPÕúWÕU�� +HPúLUHOHUGHQ� KHU� ELU� PDGGHQLQ� DQODúÕOÕUOÕ÷ÕQÕ�
GH÷HUOHQGLUPHVL� YH� EDúND� QDVÕO� LIDGH� HGLOHELOHFH÷LQH� GDLU�
J|U�ú�LVWHQPLúWLU��3LORW�X\JXODPD�VRQUDVÕ�|OoHN�PDGGHOHULQLQ�
VRQ� V�U�P�� HOGH� HGLOPLúWLU�� $UGÕQGDQ�� SVLNRPHWULN� DQDOL]�
�JHoHUOLN� YH� J�YHQLUOLN�� DúDPDVÕQD� JHoLOPLúWLU�� %X� DúDPD��
ùXEDW�1LVDQ� ����� WDULKOHUL� DUDVÕQGD�� oDOÕúPD\D� NDWÕOPD\Õ�
NDEXO� HGHQ� YH� |UQHNOHPH� GkKLO� HGLOPH� NULWHUOHULQH� X\DQ�
KHPúLUHOHUGHQ�DOÕQDQ�YHULOHUOH�JHUoHNOHúWLULOPLúWLU��

Psikometrik Ölçümler 
*HoHUOLN� 
*HoHUOLN� LoLQ� GLO� X\DUODPD� DúDPDVÕQGDQ� PDGGH� YH� WRSODP�
.DSVDP� *HoHUOLOLN� ,QGHNVL� �.*ø�� ��,WHP�&RQWHQW� 9DOLGLW\�
,QGH[��,�&9,�YH�&9,���SVLNRPHWULN�DúDPDGD�H÷LN��2EOLTXH��
G|Q�úW�UPH� LOH�7HPHO�(NVHQ�)DNW|U� �3ULQFLSDO�$[LV�)DFWRU�
LQJ��DQDOL]L�NXOODQÕOPÕúWÕU��

*�YHQLUOLN� 
%)g�<%� YH� %)g�g%¶QLQ� J�YHQLUOL÷L� LoLQ� LNL� GH÷HUOHQGLUPH�
\DSÕOPÕúWÕU�� øo� WXWDUOÕOÕ÷ÕQÕ� EHOLUOHPHN� DPDFÕ\OD� &URQEDFK�$OID�
NDWVD\ÕVÕ� KHVDSODQPÕúWÕU�� =DPDQD� J|UH� GH÷LúPH]OL÷L� LoLQ��
WHVW�WHNUDU�WHVW�J�YHQLUOLN�DQDOL]L�����KHPúLUH��JHUoHNOHúWLULOPLúWLU�
9HULOHULQ�DQDOL]L�YH�GH÷HUOHQGLULOPHVL��
$UDúWÕUPDGDQ� HOGH� HGLOHQ� YHULOHULQ� DQDOL]LQGH�� $NGHQL]�
hQLYHUVLWHVL¶QLQ� OLVDQVÕQÕQ� ROGX÷X� 6WDWLVWLFDO� 3DFNDJH� IRU�
6RFLDO� 6FLHQFH� �6366�� 6366� 6WDWLVWLFV� %DVH� Y��� SDNHW�
SURJUDPÕ�NXOODQÕOPÕúWÕU��)DNW|U�DQDOL]L�YH�J�YHQLOLUOLN�DQDOL�
]OHUL�RULMLQDO�|OoH÷L�JHOLúWLUHQ�'U��1HOVRQ�LOH�ELUOLNWH����¶OLN�
J�YHQ�DUDOÕ÷ÕQGD��S������DQODPOÕOÕN�G�]H\LQGH�GH÷HUOHQGLU�
LOPLúWLU���
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BULGULAR
*ISÜU�.IS\�Z��lTtMɦQ�l*�^M�A*�[�Z�UTMZQVQV�
/MtMZTQTQɦQVM�ʈTQ̫SQV�*]TO]TIZ
dHYLUL� V�UHoOHUL� WDPDPODQDQ� %)g�g%� YH� %)g�<%¶QLQ�
X]PDQ� SDQHOL� GH÷HUOHQGLUPHVLQH� J|UH� KHU� ELU� PDGGHVLQLQ�
,�&9,� YH� &9,� GH÷HUOHUL� 7DEOR� ,¶GH� J|VWHULOPLúWLU��
%)g�g%¶QLQ� KHU� ELU� PDGGHVLQLQ� ,�&9,� YH� &9,� GH÷HUL� ����
EXOXQPXúWXU��%)g�<%� ���PDGGHVL� KDULo� �,�&9,�� ������ W�P�
PDGGHOHULQLQ�,�&9,�GH÷HUL����WRSODP�&9,�GH÷HUL�������KHVDS�
ODQPÕúWÕU��7DEOR�,��

%)g�g%¶QLQ�.02�GH÷HUL�������%)g�<%¶QLQ�.02�GH÷HUL�
�����EXOXQGX��7DEOR� ,,¶GH�%DNÕP�)DNW|U��gOoH÷L¶QLQ� IDNW|U�
\DSÕVÕ� J|VWHULOPHNWHGLU�� %)g�g%�� |]GH÷HUL� �� RODQ� WHN�
IDNW|UO�� \DSÕ� LOH� YDU\DQVÕQ����¶VLQL� DoÕNODPDNWDGÕU�� )DNW|U�
\�NOHUL� ������������ DUDVÕQGD� GH÷LúPHNWHGLU�� � � %)g�<%� LVH�
|]GH÷HUL� �¶LQ� �VW�QGH� RODQ� WHN� IDNW|UO�� \DSÕ� LOH� YDU\DQVÕQ�
���¶LQL�DoÕNODPDNWDGÕU��0DGGHOHULQ�IDNW|U�\�N�Q�Q�������LOH�
������DUDVÕQGD�ROGX÷X�EHOLUOHQPLúWLU��7DEOR�,,����

7DEOR�,��%DNÕP�)DNW|U��gOoH÷L¶QLQ�.DSVDP�*HoHUOLN�øQGHNVL�� 7DEOR�,,��%DNÕP�)DNW|U��gOoHN�0DGGHOHULQLQ�)DNW|U�<�NOHUL��

*ISÜU�.IS\�Z��lTtMɦQ¼VQV�
/�^MVQZTQɦQVM�ʈTQ̫SQV�*]TO]TIZ
%)g�g%�YH�%)g�<%¶QLQ� Lo� WXWDUOÕOÕ÷ÕQÕ�EHOLUOHPHGH�&URQ�
EDFK�$OID�J�YHQLOLUOLN�NDWVD\ÕVÕ�KHVDSODQPÕúWÕU��7DEOR�,,,���

7DEOR� ,,,�� %DNÕP� )DNW|U�� gOoH÷L¶QLQ� g]� %DNÕP� YH�<|QHWLFLQLQ� %DNÕPÕ�
6�U�POHULQLQ� 2UWDODPD�� 6WDQGDUW� 6DSPD� YH� &URQEDFK� $OID� *�YHQLUOLN�
.DWVD\ÕODUÕ��

%XQD�J|UH��g]�%DNÕP��LoLQ��������<|QHWLFLQLQ�%DNÕPÕ��LoLQ�
�����ROGX÷X�EHOLUOHQPLúWLU��gOoHNWHQ�DOÕQDQ�SXDQ�RUWDODPD�YH�
VWDQGDUW� VDSPDODUÕ� WDEORGD� J|VWHULOPLúWLU�� � %)g�g%� SXDQ�
RUWDODPDVÕ� ����������� %)g�<%¶QLQ� SXDQ� RUWDODPDVÕ�
����������EXOXQPXúWXU��+HPúLUHOHULQ�%)g�g%¶QLQ�DoÕN�XoOX�
VRUXVXQD� YHUGL÷L� \DQÕWODU�� WDQUÕ� LQDQFÕ�� NHQGLQH� GH÷HU�
YHUPH�|]� J�YHQ�� |]� EDNÕP�� SR]LWLYL]P�� PDQHYL� GR\XP�
�\DUGÕP��PHUKDPHW��YLFGDQ��|]JHFLOLN�YE��EDúOÕNODUÕ�DOWÕQGD��
%)g�<%¶GH� YHULOHQ� \DQÕWODU�� \|QHWLFLQLQ� GHVWHNOH\LFL�
\DNODúÕPÕ�� \|QHWLFLQLQ� L\LOHúWLULFL� EDNÕPÕ� DOWÕQGD� VÕQÕIODQ�
GÕUÕOPÕúWÕU����
7DEOR�,9¶WH�%)g�g%¶QLQ�WHVW�WHNUDU�WHVW�NRUHODV\RQX�GH÷HUL�
������ %)g�<%¶QLQ� ������ SR]LWLI� \|QGH�� \�NVHN� G�]H\GH�
DQODPOÕ�LOLúNLOL�ROGX÷X�KHVDSODQPÕúWÕU��

7DEOR�,9��%DNÕP�)DNW|U��gOoH÷L�YH�$OW�%R\XWODUÕQÕQ�7HVW�7HNUDU�7HVW�3XDQ�
.RUHODV\RQODUÕ�

��

.D\D�$�YH�DUN�$NG�7ÕS�'�����������

X\JXQ�RODUDN��KHPúLUHQLQ�|]�EDNÕP��%)g�g%��YH�\|QHWLFLQLQ�
EDNÕP� �%)g�<%�� GDYUDQÕúODUÕQÕ� |OoPHN� LoLQ� JHOLúWLULOPLú�
|Oo�P� DUDoODUGÕU��:DWVRQ
XQ� øQVDQ� %DNÕP�0RGHOL¶QGHNL� RQ�
L\LOHúWLUPH�V�UHFL�YH�%DNÕP�)DNW|U��gOoH÷L�PDGGHOHUL�UHKEHU�
DOÕQGÕ÷ÕQGD�� KHPúLUHQLQ� SUREOHP� o|]PH� EHFHULVL�� PDQHYL�
LQDQFD�VDKLS�RODUDN�NHQGLQH�GH÷HU�YHUPHVL��\DUGÕPODúPD�YH�
J�YHQH�GD\DOÕ�LOLúNL�NXUPDVÕ��NHQGLQL�ELU�E�W�Q�RODUDN�J|UPH�
VL��HNVLNOHUL\OH�NHQGLQL�NDEXOOHQHUHN�VHYPHVL�KHPúLUHQLQ�|]�
EDNÕP�GDYUDQÕúODUÕQÕ�LIDGH�HGHU��<|QHWLFLQLQ�KHPúLUH\H�GH÷HU�
YHUPHVL��KHPúLUHOHULQ�JHUHNVLQLPOHULQL�|QHPVH\LS�EX�JHUHN�
VLQLPOHUL�NDUúÕODPD�oDEDVÕQGD�ROPDVÕ��KHPúLUHOHULQ�VRUXQODUÕ�
QD�DQOD\ÕúOD�\DNODúPDVÕ�YH�o|]�P�EXOPD\D�JD\UHW�HWPHVL��Lú�
GR\XPXQX�DUWÕUPD\D�oDOÕúPDVÕ��|÷UHWLFL��\HQLOLNoL��J�YHQLOLU��
G�U�VW� YH� oDOÕúDQODUÕQ� PDQHYL� LQDQoODUÕQD� VD\JÕOÕ� ROPDVÕ�
\|QHWLFLQLQ� EDNÕP� GDYUDQÕúODUÕQD� |UQHN� RODUDN� YHULOHELOLU�
����������7�P�EX�GDYUDQÕúODUÕQ�KHPúLUHOHU�WDUDIÕQGDQ�X\JXOD�
PD� DODQODUÕQD� DNWDUÕOPDVÕQÕQ� L\LOHúWLULFL� ELU� EDNÕP� oHYUHVL�
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PDVÕ�GXUXPXQGD�XOXVODUDUDVÕ�DODQGD�NDUÕODúWÕUPDOÕ�oDOÕúPDODU�
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\|QGH�ROPDVÕ�LVWHQGLNWLU�������$\UÕFD��WHVW�WHNUDU�WHVW�J�YHQLU�
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ABSTRACT 
Objective:
7KLV�PHWKRGRORJLFDO� VWXG\�ZDV�FRQGXFWHG� WR�GHWHUPLQH� WKH�
DGDSWLQJ��YDOLGLW\�DQG�UHOLDELOLW\�RI�WKH�&DULQJ�)DFWRU�6FDOH¶V�
&DULQJ�IRU�6HOI��&)6�&6��DQG�&DULQJ�RI�0DQDJHU��&)6�&0��
YHUVLRQV�LQWR�7XUNLVK�LQ�WKH�QXUVH�VDPSOH�

Method: 
7KH� VDPSOH� RI� WKH� VWXG\� FRQVLVWHG� RI� ���� QXUVHV� EHWZHHQ�
)HEUXDU\�DQG�$SULO������DW�$NGHQL]�8QLYHUVLW\�+RVSLWDO��7KH�
GDWD� ZHUH� FROOHFWHG� ZLWK� �� /LNHUW� VFDOH� E\� VHOI�UHSRUWLQJ�
PHWKRG�� HDFK� RI� ���LWHP� &)6�&6� DQG� &)6�&0�� ,Q� WKH�
SURFHVV� RI� DGDSWLQJ� LQWR� 7XUNLVK�� WUDQVODWLRQ�� VHPDQWLF�
UHYLHZ��H[SHUW�SDQHO��EDFN�WUDQVODWLRQ��SLORW�LPSOHPHQWDWLRQ��
ODWHVW�YHUVLRQ�DQG�GRFXPHQWDWLRQ�VWHSV�ZHUH�IROORZHG��3ULQFL�
SDO� $[LV� )DFWRULQJ� DQDO\VLV� ZLWK� REOLTXH� FRQYHUVLRQ� DQG�
&RQWHQW� 9DOLGLW\� ,QGH[� ZDV� XVHG� IRU� YDOLGLW\�� &KURQEDFK�
DOSKD�DQG�WHVW�UHWHVW�YDOXHV�ZHUH�FDOFXODWHG�IRU�UHOLDELOLW\�

Results:
7KH�&9,�YDOXHV�RI�WKH�&)6�&6�DQG�&)6�&0�YHUVLRQV�ZHUH�
�����DQG�������UHVSHFWLYHO\��7KH�&)6�&6�ZDV�YDOLG�ZLWK�����
QXUVHV��������.02�ZDV�������YDULDQFH�ZDV�����DQG�IDFWRU�
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EDNÕP�VD÷OD\ÕFÕODUÕ�YH�KDVWD�DUDVÕQGDGÕU��(N�RODUDN��GL÷HU�ELU�
EDNÕP� LOLúNLVL� EDNÕP� VD÷OD\ÕFÕODUÕ� YH� \|QHWLFL� DUDVÕQGDNL�
LOLúNLGLU�� %X� LOLúNLOHULQ� |QHPVHQPHVL� YH� JHOLúWLULOPHVL�
EDNÕPÕQ�JHOLúLPL�LoLQ�|QHPOL�URO�R\QDU��������6|]�NRQXVX�EX�
LOLúNLOHULQ� KHU� N�OW�U�Q� NHQGLQH� X\JXQ� |Oo�P� DUDFÕ� LOH�
|Oo�OPHVL�VRQXoODUÕQ�JHoHUOL÷L�DoÕVÕQGDQ�|QHPOLGLU������

%DNÕP� )DNW|U�� gOoH÷L¶QLQ�� EDNÕP� VD÷OD\ÕFÕODU�� KDVWDODU��
oDOÕúPD� DUNDGDúODUÕ�� \|QHWLFLOHUOH� LOLúNLOHUL� YH� |]� EDNÕPÕQ�
GH÷HUOHQGLULOPHVL� JLEL� IDUNOÕ� V�U�POHUL� EXOXQPDNWDGÕU� YH�
IDUNOÕ� GLO� YH� N�OW�UOHUGH� JHoHUOL� YH� J�YHQLOLU� EXOXQPXúWXU�
���������������.RQX�LOH�LOJLOL�7�UN�N�OW�U�QH�X\JXQ�ELU�|Oo�P�
DUDFÕ� EXOXQPDPDNWDGÕU�� %DNÕP� )DNW|U�� gOoH÷L�g]� %DNÕP�
�%)g�g%��� KHPúLUHQLQ� |]� EDNÕPÕQÕ� YH� %DNÕP� )DNW|U��
gOoH÷L�<|QHWLFLQLQ�%DNÕPÕ��%)g�<%��LVH�KHPúLUHQLQ�\|QHW�
LFLOHULQGHQ� DOJÕODGÕNODUÕ� EDNÕP� GDYUDQÕúODUÕQÕ� L\LOHúWLUPH�
V�UHoOHULQH� X\JXQ� RODUDN� |OoPHN� DPDFÕ\OD� JHOLúWLULOPLú�
DUDoODUGÕU��������'ROD\ÕVÕ\OD���ONHPL]GH�EX�DODQGD�JHOLúWLULFL�
VWUDWHMLOHULQ� X\JXODQPDVÕ�� X\JXQ� SURMHOHU� SODQODQPDVÕ� LoLQ�
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\DSPD� SRWDQVL\HOLQLQ� \�NVHN� ROGX÷X� V|\OHQHELOLU�� � gOo�P�
DUDFÕQÕQ� X\DUODPD� V�UHFLQGHQ� |QFH� WHOLI� KDNODUÕ� QHGHQL\OH�
JHOLúWLUHQ�DUDúWÕUPDFÕGDQ�L]LQ�DOÕQPDVÕ�JHUHNLU�������%)g�g%�
YH�%)g�<%¶QLQ�7�UN�N�OW�U�QH�X\DUODQPDVÕ�NRQXVXQGD�LOJLOL�
DUDúWÕUPDFÕGDQ� L]LQ� DOÕQPÕúWÕU�� 'LO� X\DUODPDVÕ� DúDPDVÕQGD��
JHUL� oHYLULVL� \DSÕODQ� |OoHNOHULQ� DQODP�NDYUDP� HúLWOL÷L� LoLQ�
'U�1HOVRQ¶GDQ� JHUL� ELOGLULP� DOÕQPÕú� KHU� LNL� |OoHNWH� ELUHU�
PDGGH� DúD÷ÕGDNL� JLEL� DQODP�NDYUDP� HúLWOL÷L� LoLQ� \HQLGHQ�
G�]HQOHQPLúWLU�� � %)g�g%�� ,� DFFHSW� DQG� VXSSRUW� P\� RZQ�
FXUUHQW�EHOLHIV�LQ�D�KLJKHU�SRZHU�ZKLFK�DOORZV�IRU�PH�WR�KHDO��
.HQGL�PHYFXW�LQDQoODUÕPÕ�L\LOHúWLUPHPH�L]LQ�YHUHQ�7DQUÕ�JLEL�
\�FH�ELU�J�F��NDEXO�HGL\RUXP�YH�GHVWHNOL\RUXP���%)g�<%��
7KH�PDQDJHU�RI�P\�XQLW�GHSDUWPHQW�LV�DFFHSWLQJ�DQG�VXSSRUW�
LYH�RI�P\�EHOLHIV�UHJDUGLQJ�D�KLJKHU�SRZHU��ZKLFK�DOORZV�IRU�
WKH�SRVVLELOLW\�RI�PH�WR�
JURZ
��%LULP�E|O�P�\|QHWLFLP�GDKD�
E�\�N�ELU� J�oOH� LOJLOL� LQDQoODUÕPÕ� �7DQUÕ� LQDQFÕ�� NDEXO� HGLS�
GHVWHNOL\RU� YH� EX� GD� EDQD� µE�\�PH¶� IÕUVDWÕ� YHUL\RU��
%)g�g%¶QLQ� NXOODQÕOGÕ÷Õ� XOXVODUDUDVÕ� NDWÕOÕPOÕ� GHYDP� HGHQ�
ELU� oDOÕúPDGD�PDQHYL� LQDQoODUOD� LOJLOL� LNL�PDGGH\H� ���YH����
PDGGHOHU�� ³0DQHYL� LQDQoODUÕQ� oRN� NLúLVHO� ROGX÷XQX�
G�ú�Q�\RUVDQÕ]� EX� LIDGH\H� \DQÕW� YHUPH\LQL]�´� DoÕNODPDVÕ�
HNOHQGL÷L�� SLORW� X\JXODPDGD� EX� VRUXODUOD� LOJLOL� RODUDN�
KHPúLUHOHULQ� ³EXQX� QHGHQ� VRUX\RUVXQX]´� úHNOLQGHNL� WHUHG�
G�WOHUL� QHGHQL\OH� 7�UNoH� X\DUODPDVÕ� VRQ� V�U�PGH� GH� D\QÕ�
úHNLOGH�NXOODQÕOPÕúWÕU��7DEOR�,���

/MtMZTQTQɦM�ʈTQ̫SQV�*]TO]TIZÜV�,MɦMZTMVLQZUM[Q
%LU� |Oo�P� DUDFÕQÕQ�� IDUNOÕ� N�OW�UOHUGH� NXOODQÕOPDGDQ� |QFH�
L]OHQPHVL� JHUHNHQ� LON� DGÕPODU� GLO� YH� N�OW�U� X\DUODPDVÕ��
VRQUDVÕQGD� GD� R� WRSOXP� LoLQ� JHoHUOL� YH� J�YHQLOLU� ROXS�
ROPDGÕ÷ÕQÕQ� SVLNRPHWULN� RODUDN� WHVW� HGLOPHVLGLU� ������ %X�
oDOÕúPDGD� GLO� YH� N�OW�U� LoLQ� X\JXQOX÷XQX� VD÷ODPDN� LoLQ�
'�Q\D�6D÷OÕN�gUJ�W�YH�8OXVODUDUDVÕ�7HVW�.RPLV\RQX�GR÷UXO�
WXVXQGD�7�UNoH�\D]ÕOPÕú�ELU�UHKEHU�HVDV�DOÕQPÕúWÕU�������������
8\DUODPD�DúDPDVÕQGD��oHYLUL��X]PDQ�SDQHOL�GH÷HUOHQGLUPHVL��
JHUL�oHYLUL�YH�SLORW�X\JXODPD�DúDPDODUÕ�L]OHQPLúWLU��'LO�JHoHU�
OL÷L�� |OoH÷LQ� DPDFÕ� LOH� |OoHN� PDGGHOHULQLQ� X\JXQOX÷XQXQ�
VD÷ODQPDVÕ� YH� PDGGHOHULQ� KHGHI� JUXEXQ� N�OW�U�QH� X\JXQ�
OX÷XQXQ� GH÷HUOHQGLULOPHVLGLU� ������ � %X� oDOÕúPDGD�� \XNDUGD�
L]OHQHQ�DGÕPODU�VRQXFXQGD�%DNÕP�)DNW|U��gOoH÷L�%)g�g%�
YH�%)g�<%�V�U�POHUL�LoLQ�GLO�JHoHUOL÷L�VD÷ODQPÕúWÕU��7�UNoH�
YH�øQJLOL]FH�PDGGHOHULQ�EHQ]HúWL÷L�J|U�OHUHN�GLO�HúGH÷HUOL÷L�

QLQ�ROGX÷XQD�NDUDU�YHULOPLúWLU��gOoHNOHULQ�7�UNoH\H�X\DUODQ�
PD� V�UHFLQGH�� oHYLUL� YH� DQODPVDO� LQFHOHPH� VRQUDVÕ� X]PDQ�
SDQHOL� GH÷HUOHQGLUPHVL� DúDPDVÕQGD� NDSVDP� JHoHUOLOL÷L�
\|QWHPL� NXOODQÕOPÕúWÕU�� � *HoHUOLN�� ELU� |OoPH� DUDFÕQÕQ�
NXOODQÕOÕú� DPDFÕQD� X\JXQ� KL]PHW� HWPH� YH� |OoPHN� LVWHGL÷L�
|]HOOL÷L� WDP� YH� GR÷UX� |OoHELOPH� GHUHFHVLGLU� ���������gOoHN�
PDGGHOHULQLQ� N�OW�UHO� X\XPXQXQ� YH� DQODúÕOÕUOÕ÷ÕQÕQ� GH÷HU�
OHQGLULOPHVL�� LNL� GLO� DUDVÕQGDNL� WXWDUVÕ]OÕNODUÕQ� WHVSLW� HGLOLS�
o|]�POHQHELOPHVL� LoLQ� X]PDQ� J|U�ú�QH� EDúYXUXOPDNWDGÕU�
������ %X� oDOÕúPDGD�� |OoHN� PDGGHOHULQGH� GLO� JHoHUOL÷L�
\DSÕOGÕNWDQ�VRQUD�JHUHNOL�G�]HQOHPHOHU�\DSÕOPÕú�YH�VRQUDVÕQ�
GD� X]PDQ� J|U�úOHULQH� EDúYXUXOPXúWXU�� (Q� D]� �� HQ� ID]OD� ���
X]PDQGDQ�JHOHQ�J|U�úOHU� DUDVÕQGDNL� X\XP�\�]GHVL� LOH�.*ø�
KHVDSODQPDNWDGÕU� ������ .DSVDP� JHoHUOLOLN� LQGHNVL�� X]PDQ�
J|U�úOHULQH� GD\DOÕ� QLWHO� YHULOHULQ� LVWDWLVWLNVHO� QLFHO� YHULOHUH�
G|Q�úW�U�OPHVL� LoLQ� NXOODQÕODQ� ELU� \|QWHPGLU� ������.DSVDP�
JHoHUOL÷LQLQ� GH÷HUOHQGLULOPHVL� DPDFÕ\OD� |OoHN� DODQÕQGD�
GHQH\LPOL�GRNX]�X]PDQD�J|QGHULOPLúWLU��.*ø�VNRUXQXQ�����
�]HUL� ROPDVÕ� VNRUXQ� L\L� ROGX÷X� úHNOLQGH� \RUXPODQÕU� ������
dDOÕúPDGD�� ELUELULQGHQ� ED÷ÕPVÕ]� RODUDN� J|U�úOHUL� DOÕQDQ�
X]PDQODUÕQ�W�P�Q�Q��|OoHN�PDGGHOHULQLQ�|Oo�OPHN�LVWHQLOHQ�
KHGHIH� YH� 7�UN� N�OW�U�QH� X\JXQ� ROGX÷XQD� LOLúNLQ� J|U�ú�
ELUOL÷LQGH� ROGXNODUÕ� EHOLUOHQPLúWLU�� %)g�<%¶QLQ� EHúLQFL�
PDGGHVL� KDULo� �0DGGH� .DSVDP� *HoHUOLN� øQGHNVL� ,�&9,��
������� KHU� LNL� |OoH÷LQ� W�P�PDGGHOHULQLQ� ,�&9,� GH÷HUL� ������
%)g�g%�YH�%)g�<%�V�U�POHULQLQ�&9,�GH÷HUOHULQLQ��VÕUDVÕ\�
OD� ����� YH� ����� ROGX÷X� EXOXQPXúWXU� �7DEOR� ,��� .*ø� LoLQ�
|QHULOHQ�UHIHUDQV�GH÷HUOHU�GLNNDWH�DOÕQGÕ÷ÕQGD�EX�GH÷HUOHU�LOH�
7�UNoH� IRUPXQ� NDSVDP� JHoHUOL÷LQLQ� oRN� \�NVHN� ROGX÷X�
J|U�OP�úW�U� ������ � gOoH÷LQ� 6ORYHQ� YHUVL\RQXQGD� |OoH÷LQ�
V�U�POHULQH� DLW� .*ø� GH÷HUL� ����� �]HUL� EXOXQPXúWXU� ������
2ULMLQDO�|OoHN�PDGGHOHULQGHQ�KLoELU�PDGGH�oÕNDUWÕOPDPÕú�\D�
GD�HNOHQPHPLúWLU��'LO�JHoHUOL÷L�YH�X]PDQ�GH÷HUOHQGLUPHOHUL�
VRQUDVÕ�� JHUL� oHYLULVL� \DSÕODQ�|OoHN�RULMLQDO� |OoH÷L� JHOLúWLUHQ�
DUDúWÕUPDFÕ\D� J|QGHULOHUHN� DQODP� ND\PDVÕ� ROXS� ROPDGÕ÷Õ�
GH÷HUOHQGLULOPLúWLU�� <XNDUÕGD� V|]� HGLOHQ� G�]HQOHPHOHULQ�
GÕúÕQGD�ELU�GH÷LúLPH�JHUHN�GX\XOPD\DQ�|OoHNOHU�SLORW�X\JXOD�
PD�DúDPDVÕ�LoLQ�EDúND�ELU�KDVWDQHGH����KHPúLUH\H�|]�ELOGLULP�
\|QWHPL\OH� X\JXODQPÕú� YH� DQODúÕOÕU� EXOXQGX÷X�� GH÷LúLPH�
JHUHN�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��%|\OHFH�|OoHNOHULQ�VRQ�V�U�P��
G|N�PDQWH�HGLOHUHN�SVLNRPHWULN�DúDPD\D�JHoLOPLú�YH�LNLQFL�
JHoHUOLOLN�\|QWHPL�RODUDN�7HPHO�(NVHQ�)DNW|U�$QDOL]L��3ULQ�
FLSOH�$[LV�$QDO\VLV��NXOODQÕOPÕúWÕU��)DNW|U�DQDOL]L�|QFHVLQGH�
|UQHN� E�\�NO�÷�Q�Q� IDNW|U� DQDOL]L� LoLQ� \HWHUOLOL÷L� KHU� LNL�
|OoHN�LoLQ�GH�.02�GH÷HULQH�J|UH�V�SHU�P�NHPPHO�G�]H\GH�
ROGX÷X� VDSWDQPÕúWÕU� ������ )DNW|U� DQDOL]L�� |OoPH� DUDFÕQGDNL�
PDGGHOHULQ� IDUNOÕ� IDNW|UOHU� DOWÕQGD� WRSODQÕS� WRSODQDPD\D�
FD÷ÕQÕ� GH÷HUOHQGLUPHN� �]HUH� \DSÕOÕU� YH� EX� VD\HGH� |Oo�OHQ�
\DSÕGD�ELUELUL\OH�\�NVHN�NRUHODV\RQ�J|VWHUHQ�PDGGHOHU�ELUHU�
IDNW|U�DOWÕQGD�N�PHOHQGLULOLU�������%X�oDOÕúPDQÕQ�SVLNRPHWULN�
DúDPDVÕQGD� H÷LN� �REOLTXH�� G|Q�úW�UPH� LOH� 7HPHO� (NVHQ�
)DNW|U� $QDOL]L� �3ULQFLSOH� $[LV� $QDO\VLV�� NXOODQÕOPÕúWÕU��
)DNW|UOHU� DUDVÕQGD� ELU� ED÷ÕPOÕOÕ÷ÕQ� YDUVD\ÕOGÕ÷Õ� GXUXPODUGD�
H÷LN� G|QG�UPH� |QHULOPHNWHGLU� ������ gOoHNWHNL� KHU� ELU�
PDGGHQLQ�ELUELUL� LOH� LOLúNLOL� ROGX÷X�JHUHNoHVL\OH�EX�\|QWHP�
WHUFLK�HGLOPLúWLU���
)DNW|U� DQDOL]LQGH�� W�P�PDGGHOHULQ� IDNW|U� \�N� GH÷HUOHULQLQ��
HúLN�\�N�GH÷HUL�����¶ÕQ��VW�QGH�������������ROGX÷X�EHOLUOHQ�

��

.D\D�$�YH�DUN� $NG�7ÕS�'�����������

PLúWLU�� %)g�<%� V�U�P�QGH� WHN� IDNW|UO�� \DSÕ� YDU\DQVÕQ�
���¶LQL�DoÕNODPÕúWÕU�YH�HQ�G�ú�N�IDNW|U�\�N�Q�Q������LOH�����
PDGGH�YH�HQ�\�NVHN�IDNW|U�\�N�Q�Q������LOH����PDGGH�ROGX÷X�
J|U�OP�úW�U� �7DEOR� ,,��� 7DEOR\D� J|UH� |OoH÷LQ� %)g�g%�
V�U�P�Q�Q� DoÕNODQDQ� YDU\DQV� �� ��� YH� HQ� G�ú�N� IDNW|U�
\�N�Q�Q� ����� LOH� ����PDGGH� YH� HQ� \�NVHN� IDNW|U� \�N�Q�Q�
�����LOH����PDGGH�ROGX÷X�EHOLUOHQPLúWLU��gOoH÷LQ�6ORYHQ\D¶GD�
\DSÕODQ� X\DUODPD� oDOÕúPDVÕQGD� GD� oDOÕúPD� EXOJXODUÕ� LOH�
EHQ]HU�úHNLOGH�W�P�PDGGHOHULQ�IDNW|U�\�N�GH÷HUOHULQLQ������
�]HUL�ROGX÷X�EHOLUOHQPLúWLU������

/�^MVQTQZTQɦM�ʈTQ̫SQV�*]TO]TIZÜV�
,MɦMZTMVLQZQTUM[Q
*�YHQLOLU�WHVW�YH�|OoHNOHU�Lo�WXWDUOÕOÕ÷Õ�\�NVHN�RODQ�DUDoODUGÕU�
������ /LNHUW� WLSL� |Oo�P� DUDoODUÕQGD�� |OoH÷LQ� Lo� WXWDUOÕOÕ÷ÕQÕQ�
GH÷HUOHQGLULOPHVLQGH��&URQEDFK�$OID�NDWVD\ÕVÕ�RODUDN�ELOLQHQ�
J�YHQLUOLN�|Oo�W��NXOODQÕOPDOÕGÕU�������%X�oDOÕúPDGD��|OoH÷LQ�
Lo� WXWDUOÕN� GH÷HUOHQGLUPHVLQGH� &URQEDFK� $OID� NDWVD\ÕVÕQD�
EDNÕOPÕúWÕU��<DSÕODQ�DQDOL]�VRQXFXQGD��&URQEDFK�$OID�J�YH�
QLUOLN� NDWVD\ÕVÕQÕQ� %)g�<%� LoLQ� ������ %)g�g%� LoLQ� �����
ROGX÷X�VDSWDQPÕúWÕU��7DEOR�,,,���/LNHUW�WLSL�ELU�|OoHNWH�&URQ�
EDFK�$OID�NDWVD\ÕVÕ�P�PN�Q�ROGX÷XQFD��
H�\DNÕQ�ROPDOÕGÕU�
YH�&URQEDFK�$OID�NDWVD\ÕVÕ� QH�NDGDU� \�NVHN� LVH�EX�|OoHNWH�
EXOXQDQ� PDGGHOHULQ� R� |Oo�GH� ELUELUOHUL\OH� WXWDUOÕ� ROGX÷X�
NDEXO� HGLOLU� ��������� 'ROD\ÕVÕ\OD�� &URQEDFK�$OID� NDWVD\ÕVÕ�
\�NVHOGLNoH�� |OoH÷LQ� J�YHQLUOL÷L� D\QÕ� RUDQGD� DUWPDNWDGÕU�
������%X�oDOÕúPDGD�|OoH÷LQ�&URQEDFK�$OID�NDWVD\ÕVÕQÕQ������
�]HUL�ROPDVÕ�QHGHQL\OH�KHU�LNL�|OoHNWH�\�NVHN�GHUHFHGH�J�YH�
QLOLU� RODUDN� GH÷HUOHQGLULOPLúWLU�� (OGH� HGLOHQ� EX� YHULOHU�
VD\HVLQGH�� %DNÕP� )DNW|U�� gOoH÷L¶QLQ� 7�UNoH� IRUPXQXQ� Lo�
WXWDUOÕOÕ÷ÕQÕQ� \�NVHN� GHUHFHGH� NRUXQGX÷X� VRQXFXQD�
XODúÕOPÕúWÕU�� 9UEQMDN� YH� DUN�� ����� |OoH÷LQ� X\DUODPD�
oDOÕúPDVÕQGD� &URQEDFK�$OID� NDWVD\ÕVÕ� %)g�<%� LoLQ� ������
%)g�g%� LoLQ� �����ROGX÷X�J|U�OP�úW�U��%X�EXOJXODUD� J|UH��
7�UNoH� |OoHN� PDGGHOHULQLQ� &URQEDFK� $OID� J�YHQLUOLN�
NDWVD\ÕVÕQÕQ�GL÷HU�ELU�N�OW�UGHNL�X\DUODPD�oDOÕúPDVÕ�YHULOHUL�
LOH� EHQ]HU� ROGX÷X� J|U�OPHNWHGLU�� +HPúLUHOHULQ� %)g�YH�
%)g�<%�SXDQ�RUWDODPDODUÕ�Q|WU�GH÷HULQ��]HULQGH�ROGX÷X�LoLQ�
EX�DODQODUD� LOLúNLQ�|]�EDNÕP�YH�\|QHWLFL� WDUDIÕQGDQ� VXQXODQ�
EDNÕPD� LOLúNLQ� DOJÕODUÕQÕQ� L\L�ROGX÷X�J|U�OPHNWHGLU��+HU� LNL�
|OoHN� LoLQ� DoÕN� XoOX� VRUXODUD� YHULOHQ� \DQÕWODU� |OoH÷LQ�
\DSÕODQGÕUÕOPÕú� VRUXODUÕ� LOH� WXWDUOÕ� EXOXQPXúWXU�� � %DNÕP�
)DNW|U�� gOoH÷L¶QLQ� J�YHQLOLUOL÷LQL� VÕQDPDN� LoLQ� LNLQFL� ELU�
\|QWHP� RODUDN� WHVW�WHNUDU� J�YHQLUOLN� DQDOL]L� \DSÕOPÕúWÕU��
7HVW�WHNUDU�WHVW�J�YHQLUOL÷L��|OoHN�PDGGHOHULQLQ�X\JXODPDGDQ�
X\JXODPD\D� WXWDUOÕ� VRQXoODU� HOGH� HGHELOPH� YH� ]DPDQ� J|UH�
GH÷LúPH]OLN�J|VWHUHELOPH�J�F�G�U����������gOoHN�J�YHQLOLU�
OLN� oDOÕúPDVÕQGD� X\JXODQDQ� WHVW�WHNUDU� WHVW� \|QWHPLQGH�� ELU�
|OoH÷LQ�EHOLUOL�ELU�DUDOÕNOD����LOH���KDIWD�DUDVÕQGD��D\QÕ�JUXED�
WHNUDU�X\JXODQPDVÕ\OD�HOGH�HGLOHQ�SXDQODU�DUDVÕQGDNL�NRUHODV�
\RQD� EDNÕOÕU� ��������� 7HVW�WHNUDU� WHVW� \|QWHPL�� HQ� VÕN�
NXOODQÕODQ�YH�|QHULOHQ�J�YHQLUOLN�|Oo�P�\|QWHPLGLU�������'|UW�
KDIWD�DUD�LOH����KHPúLUH\H�\DSÕODQ�WHVW�WHNUDU�WHVWL�NRUHODV\RQ�
DQDOL]LQH�J|UH��LON�YH�LNLQFL�|Oo�P�DUDVÕQGD�KHU�LNL�|OoHNWH�GH�
SR]LWLI�\|QGH��J�oO��YH� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU� LOLúNL�
WHVSLW� HGLOPLúWLU�� � %DNÕP� )DNW|U�� gOoH÷L� WHVW�WHNUDU� WHVW�
NRUHODV\RQ�DQDOL]�VRQXoODUÕ�� U ������S �������%)g�<%�LoLQ�

U ������ S �������%)g�g%� LoLQ� LVH� U ������ S ������ROGX÷X�
J|U�OP�úW�U� �7DEOR� ,9��� %LU� |OoH÷LQ� J�YHQLUOLN� NDWVD\ÕVÕ�
GH÷HUOHQGLULOLUNHQ�� NRUHODV\RQ� NDWVD\Õ� GH÷HULQLQ� SR]LWLI�
\|QGH�ROPDVÕ�LVWHQGLNWLU�������$\UÕFD��WHVW�WHNUDU�WHVW�J�YHQLU�
OLN� NDWVD\ÕVÕQÕQ� ����� �]HUL� ROPDVÕ� WHVW� WHNUDU� J�YHQLUOL÷LQLQ�
\�NVHN�ROGX÷XQX�J|VWHUPHNWHGLU� ������<DSÕODQ�DQDOL]GH�� LNL�
IDUNOÕ� ]DPDQGD� KHPúLUHOHULQ� |OoHN� PDGGHOHULQH� YHUGLNOHUL�
FHYDSODUÕQ� WXWDUOÕ� ROGX÷X� J|U�OP�úW�U�� 'ROD\ÕVÕ\OD� EX�
oDOÕúPDGD� \�NVHN� WHVW�WHNUDU� WHVW� NRUHODV\RQ� VRQXFXQD�
XODúÕOPÕúWÕU��%DNÕP�)DNW|U��gOoH÷L¶QLQ�g]�EDNÕP�YH�<|QHWL�
FLQLQ�%DNÕPÕ�V�U�POHULQLQ�7�UNoH�X\DUODPDODUÕQÕQ�LNL�IDUNOÕ�
]DPDQGD� \DSÕODQ� |Oo�POHUL� DUDVÕQGD� J�oO�� ELU� LOLúNLQLQ�
ROPDVÕ��J�YHQLOLU�ELU�|Oo�P�DUDFÕ�ROGX÷X�YH�]DPDQVDO�RODUDN�
GH÷LúPHGL÷LQL�J|VWHUPHNWHGLU��

;76=i4):�>-�l6-:ʈ4-:�
$UDúWÕUPDGDQ�HOGH�HGLOHQ�VRQXoODUD�J|UH��7�UNoH�8\DUODPDVÕ��
*HoHUOLN� YH� *�YHQLUOL÷L� LQFHOHQHQ� %DNÕP� )DNW|U�� gOoH÷L�
%)g�<%� YH� %)g�g%� V�U�POHUL�7�UNoH� IRUPXQXQ� NDSVDP�
JHoHUOL÷LQLQ�\�NVHN��IDNW|U�\DSÕVÕQÕQ�RULMLQDO�|OoHN�LOH�EHQ]HU�
\DSÕGD�ROGX÷X�EHOLUOHQPLúWLU��gOoHNOHULQ�Lo�WXWDUOÕOÕNODUÕQÕQ�YH�
]DPDQD�J|UH�GH÷LúPH]OL÷LQLQ�\�NVHN�ROPDVÕ�QHGHQL\OH�J�YH�
QLOLU� ROGXNODUÕ� EHOLUOHQPLúWLU��gOoH÷LQ�7�UNoH� X\DUODPDVÕQÕQ�
RULMLQDO�\DSÕ�YH�X\DUODQDQ�EDúND�N�OW�UOHU� LOH�EHQ]HU�ROPDVÕ�
XOXVODUDUDVÕ� NDUúÕODúWÕUPDODUGD� NXOODQÕPÕQÕ� YH� NDEXO�Q��
NROD\ODúWÕUÕFÕ� ELU� XQVXUGXU�� %)g�g%� YH� %)g�<%� VD÷OÕN�
NXUXPODUÕQGDNL� KHPúLUHOLN� \|QHWLFLOHULQLQ� NXUXPVDO� GH÷HU�
OHQGLUPHOHULQGH� NXOODQÕPÕ� LoLQ� NÕVD� DQODúÕOÕU� ELU� GH÷HU�
OHQGLUPH� DUDFÕGÕU�� � 8\DUODQDQ� |Oo�P� DUDoODUÕ�� KHPúLUH�
|UQHNOHPLQGH� JHoHUOL� YH� J�YHQLOLU� EXOXQGX÷X� LoLQ� DUDúWÕU�
PDFÕODU� WDUDIÕQGDQ�EX� DODQGD�J�YHQOH� NXOODQÕODELOLU��+HU� LNL�
|OoH÷LQ�PDGGHOHUL� LQFHOHQGL÷LQGH��DPDoODUÕQD�X\JXQ�ROPDVÕ�
KDOLQGH�GL÷HU�ELOLP�DODQODUÕQGDNL�DUDúWÕUPDFÕODU�WDUDIÕQGDQ�GD�
NXOODQÕODELOLU�

7HúHNN�U��%X�oDOÕúPD\D�NDWÕODUDN�YHUL�WRSODQPDVÕQD�NDWNÕ�VD÷OD\DQ�
$NGHQL]�hQLYHUVLWHVL�+DVWDQHVL�KHPúLUHOHULQH�WHúHNN�U�HGHUL]�

(WLN�2QD\���%X�DUDúWÕUÕPD�LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�
SROLWLNDODUD�YH� �+HOVLQNL�%LOGLUJHVLQLQ� LONHOHULQH�X\JXQGXU��$UDúWÕU�
PDQÕQ�\�U�W�OPHVL�LoLQ�$NGHQL]�hQLYHUVLWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX¶QGDQ��.DUDU�1R�������7DULK��������������RQD\�DOÕQPÕúWÕU��

%LOJLOHQGLULOPLú�2QDP�� �7�P�NDWÕOÕPFÕODUÕQ�KDNODUÕ�NRUXQPXú�YH�
+HOVLQNL�'HNODUDV\RQXQD�J|UH�SURVHG�UOHUGHQ�|QFH�\D]ÕOÕ�ELOJLOHQGLU�
LOPLú�RQDP�DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ�)LNLU��$�.���6�*����7DVDUÕP�YH�oHYLUL�V�UHFL��$�.���
6�*���-�:�1���(WLN�2QD\�YH�L]LQOHULQ�DOÕQPDVÕ��$�.���6�*���(�.����3LORW�
X\JXODPD��$�.���)�$�����9HUL�WRSODPD��$�.���6�*���(�.���)�$���1�<���
$��$�� ��$QDOL]��$�.���6�*��� -�:�1� ��/LWHUDW�U� WDUDPD��$�.���6�*�� ��
0DNDOHQLQ�\D]ÕOPDVÕ�YH�UHYL]\RQX��$�.���6�*���(�.��

dÕNDU�dDWÕúPDVÕ��<D]DUODU�oÕNDU�oDWÕúPDVÕ�ELOGLUPHPLúOHUGLU�

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



ÖZ
Amaç: 
%X�PHWRGRORMLN�oDOÕúPD��%DNÕP�)DNW|U��gOoH÷L¶QLQ�g]�%DNÕP�
�%)g�g%�� YH� <|QHWLFLQLQ� %DNÕPÕ� �%)g�<%�� V�U�POHULQL��
KHPúLUH� |UQHNOHPLQGH� 7�UNoH¶\H� X\DUOD\DUDN�� JHoHUOLN� YH�
J�YHQLUOLNOHULQL�EHOLUOHPHN�DPDFÕ\OD�\DSÕOPÕúWÕU�

Yöntem: 
ùXEDW�1LVDQ� ����� WDULKOHUL� DUDVÕQGD�� $NGHQL]� hQLYHUVLWHVL�
+DVWDQHVL¶QGH�J|UHYOL�RODQ�����KHPúLUH��oDOÕúPDQÕQ�|UQHNOHP�
LQL�ROXúWXUPXúWXU��9HULOHU��KHU�ELUL��¶OL�OLNHUW�WLSLQGH�����PDGGH�
OLN�%)g�g%�YH�%)g�<%�NXOODQÕODUDN��|]�ELOGLULP�\|QWHPL\OH�
WRSODQPÕúWÕU��
7�UNoH\H� X\DUODQPD� V�UHFLQGH�� oHYLUL�� DQODPVDO� LQFHOHPH��
X]PDQ� SDQHOL�� JHUL� oHYLUL�� SLORW� X\JXODPD�� VRQ� V�U�P� YH�
GRN�PDQWDV\RQ� DGÕPODUÕ� L]OHQPLúWLU��*HoHUOLOLN� LoLQ�.DSVDP�
*HoHUOLOLN�øQGHNVL��.*ø��YH�H÷LN�G|Q�úW�UPH�LOH�7HPHO�(NVHQ�
)DNW|U�DQDOL]L�NXOODQÕOPÕúWÕU��*�YHQLOLUOLN�LoLQ�&KURQEDFK�DOID�
YH�WHVW�WHNUDU�WHVW�GH÷HUOHUL�KHVDSODQPÕúWÕU��

Bulgular: 
%)g�g%� YH� %)g�<%� V�U�POHULQLQ� .*ø� GH÷HUOHUL� VÕUDVÕ\OD�
�����YH������EXOXQPXúWXU�� �%)g�g%�����KHPúLUH� WDUDIÕQGDQ�
\DQÕWODQPÕú� �������.DLVHU�0D\HU�2ONLQ� �.02��GH÷HUL�������
DoÕNODQDQ� YDU\DQV��� ��� YH� IDNW|U� \�NOHUL� ���������� DUDVÕQ�
GDGÕU�� %)g�<%�� ���� KHPúLUH� \DQÕWODPÕú� ��� ����� JHoHUOLOLN�
DQDOL]� VRQXFX� .02� GH÷HUL� ����� ROXS�� WHN� IDNW|UO�� \DSÕ�
YDU\DQVÕQ� ���¶LQL� DoÕNODPÕú�� PDGGHOHULQ� IDNW|U� \�NOHUL�
���������� DUDVÕQGD� EXOXQPXúWXU�� � øNL� |OoH÷LQ� &URQEDFK� DOID�
NDWVD\ÕVÕ� VÕUDVÕ\OD� ����� YH� ����� RODUDN� EHOLUOHQPLúWLU��
7HVW�WHNUDU�WHVW�NRUHODV\RQODUÕQÕQ�%)g�g%�LoLQ�������%)g�<%�
LoLQ� ����� ROGX÷X� EHOLUOHQPLúWLU�� %)g�g%� SXDQ� RUWDODPDVÕ�
����������� %)g�<%¶QLQ� SXDQ� RUWDODPDVÕ� ���������� EXOXQ�
PXúWXU�

Sonuç: 
%)g�g%� YH� %)g�<%� V�U�POHULQLQ� 7�UNoH� X\DUODPDVÕ��
DUDúWÕUPDFÕODU�YH�\|QHWLFLOHULQ�NXOODQÕPÕ�LoLQ�X\JXQ���JHoHUOL�
YH�J�YHQLOLU�DUDoODUGÕU���
Anahtar Kelimeler: 
+HPúLUH�� %DNÕP� IDNW|U�� |OoH÷L�� g]� EDNÕP�� <|QHWLFLQLQ�
EDNÕPÕ��8\DUODPD��*HoHUOLN��*�YHQLUOLN

ABSTRACT 
Objective:
7KLV�PHWKRGRORJLFDO� VWXG\�ZDV�FRQGXFWHG� WR�GHWHUPLQH� WKH�
DGDSWLQJ��YDOLGLW\�DQG�UHOLDELOLW\�RI�WKH�&DULQJ�)DFWRU�6FDOH¶V�
&DULQJ�IRU�6HOI��&)6�&6��DQG�&DULQJ�RI�0DQDJHU��&)6�&0��
YHUVLRQV�LQWR�7XUNLVK�LQ�WKH�QXUVH�VDPSOH�

Method: 
7KH� VDPSOH� RI� WKH� VWXG\� FRQVLVWHG� RI� ���� QXUVHV� EHWZHHQ�
)HEUXDU\�DQG�$SULO������DW�$NGHQL]�8QLYHUVLW\�+RVSLWDO��7KH�
GDWD� ZHUH� FROOHFWHG� ZLWK� �� /LNHUW� VFDOH� E\� VHOI�UHSRUWLQJ�
PHWKRG�� HDFK� RI� ���LWHP� &)6�&6� DQG� &)6�&0�� ,Q� WKH�
SURFHVV� RI� DGDSWLQJ� LQWR� 7XUNLVK�� WUDQVODWLRQ�� VHPDQWLF�
UHYLHZ��H[SHUW�SDQHO��EDFN�WUDQVODWLRQ��SLORW�LPSOHPHQWDWLRQ��
ODWHVW�YHUVLRQ�DQG�GRFXPHQWDWLRQ�VWHSV�ZHUH�IROORZHG��3ULQFL�
SDO� $[LV� )DFWRULQJ� DQDO\VLV� ZLWK� REOLTXH� FRQYHUVLRQ� DQG�
&RQWHQW� 9DOLGLW\� ,QGH[� ZDV� XVHG� IRU� YDOLGLW\�� &KURQEDFK�
DOSKD�DQG�WHVW�UHWHVW�YDOXHV�ZHUH�FDOFXODWHG�IRU�UHOLDELOLW\�

Results:
7KH�&9,�YDOXHV�RI�WKH�&)6�&6�DQG�&)6�&0�YHUVLRQV�ZHUH�
�����DQG�������UHVSHFWLYHO\��7KH�&)6�&6�ZDV�YDOLG�ZLWK�����
QXUVHV��������.02�ZDV�������YDULDQFH�ZDV�����DQG�IDFWRU�
ORDGV�ZHUH� EHWZHHQ� ����� DQG� ������&)6�&0�� DQVZHUHG� E\�
����QXUVHV��������DV�D�UHVXOW�RI�YDOLGLW\�DQDO\VLV��WKH�.02�
YDOXH� ZDV� ������ DQG� 7KH� VLQJOH�IDFWRU� VWUXFWXUH� H[SODLQHG�
�������RI�WKH�WRWDO�YDULDQFH�DQG�IDFWRU�ORDGLQJV�RI�WKH�LWHPV�
ZHUH�EHWZHHQ�����DQG������7KH�&URQEDFK�DOSKD�FRHIILFLHQW�RI�
ERWK� VFDOHV� ZDV� ����� DQG� ������ UHVSHFWLYHO\�� 7HVW�UHWHVW�
FRUUHODWLRQV�ZHUH�IRXQG�DV�WR������IRU�WKH�&)6�&0��7KH�PHDQ�
VFRUH�IRU�WKH�&)6�&6�ZDV��������������DQG�WKH�PHDQ�VFRUH�IRU�
WKH�&)6�&0�ZDV�������������

Conclusion: 
7KH� 7XUNLVK� YHUVLRQV� RI� WKH� &)6�&6� DQG� WKH� &)6�&0�
YHUVLRQV�DUH�VXLWDEOH��YDOLG�DQG�UHOLDEOH� WRROV� IRU� WKH�XVH�RI�
UHVHDUFKHUV�DQG�DGPLQLVWUDWRUV�
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YH�%)g�<%�V�U�POHUL�LoLQ�GLO�JHoHUOL÷L�VD÷ODQPÕúWÕU��7�UNoH�
YH�øQJLOL]FH�PDGGHOHULQ�EHQ]HúWL÷L�J|U�OHUHN�GLO�HúGH÷HUOL÷L�

QLQ�ROGX÷XQD�NDUDU�YHULOPLúWLU��gOoHNOHULQ�7�UNoH\H�X\DUODQ�
PD� V�UHFLQGH�� oHYLUL� YH� DQODPVDO� LQFHOHPH� VRQUDVÕ� X]PDQ�
SDQHOL� GH÷HUOHQGLUPHVL� DúDPDVÕQGD� NDSVDP� JHoHUOLOL÷L�
\|QWHPL� NXOODQÕOPÕúWÕU�� � *HoHUOLN�� ELU� |OoPH� DUDFÕQÕQ�
NXOODQÕOÕú� DPDFÕQD� X\JXQ� KL]PHW� HWPH� YH� |OoPHN� LVWHGL÷L�
|]HOOL÷L� WDP� YH� GR÷UX� |OoHELOPH� GHUHFHVLGLU� ���������gOoHN�
PDGGHOHULQLQ� N�OW�UHO� X\XPXQXQ� YH� DQODúÕOÕUOÕ÷ÕQÕQ� GH÷HU�
OHQGLULOPHVL�� LNL� GLO� DUDVÕQGDNL� WXWDUVÕ]OÕNODUÕQ� WHVSLW� HGLOLS�
o|]�POHQHELOPHVL� LoLQ� X]PDQ� J|U�ú�QH� EDúYXUXOPDNWDGÕU�
������ %X� oDOÕúPDGD�� |OoHN� PDGGHOHULQGH� GLO� JHoHUOL÷L�
\DSÕOGÕNWDQ�VRQUD�JHUHNOL�G�]HQOHPHOHU�\DSÕOPÕú�YH�VRQUDVÕQ�
GD� X]PDQ� J|U�úOHULQH� EDúYXUXOPXúWXU�� (Q� D]� �� HQ� ID]OD� ���
X]PDQGDQ�JHOHQ�J|U�úOHU� DUDVÕQGDNL� X\XP�\�]GHVL� LOH�.*ø�
KHVDSODQPDNWDGÕU� ������ .DSVDP� JHoHUOLOLN� LQGHNVL�� X]PDQ�
J|U�úOHULQH� GD\DOÕ� QLWHO� YHULOHULQ� LVWDWLVWLNVHO� QLFHO� YHULOHUH�
G|Q�úW�U�OPHVL� LoLQ� NXOODQÕODQ� ELU� \|QWHPGLU� ������.DSVDP�
JHoHUOL÷LQLQ� GH÷HUOHQGLULOPHVL� DPDFÕ\OD� |OoHN� DODQÕQGD�
GHQH\LPOL�GRNX]�X]PDQD�J|QGHULOPLúWLU��.*ø�VNRUXQXQ�����
�]HUL� ROPDVÕ� VNRUXQ� L\L� ROGX÷X� úHNOLQGH� \RUXPODQÕU� ������
dDOÕúPDGD�� ELUELULQGHQ� ED÷ÕPVÕ]� RODUDN� J|U�úOHUL� DOÕQDQ�
X]PDQODUÕQ�W�P�Q�Q��|OoHN�PDGGHOHULQLQ�|Oo�OPHN�LVWHQLOHQ�
KHGHIH� YH� 7�UN� N�OW�U�QH� X\JXQ� ROGX÷XQD� LOLúNLQ� J|U�ú�
ELUOL÷LQGH� ROGXNODUÕ� EHOLUOHQPLúWLU�� %)g�<%¶QLQ� EHúLQFL�
PDGGHVL� KDULo� �0DGGH� .DSVDP� *HoHUOLN� øQGHNVL� ,�&9,��
������� KHU� LNL� |OoH÷LQ� W�P�PDGGHOHULQLQ� ,�&9,� GH÷HUL� ������
%)g�g%�YH�%)g�<%�V�U�POHULQLQ�&9,�GH÷HUOHULQLQ��VÕUDVÕ\�
OD� ����� YH� ����� ROGX÷X� EXOXQPXúWXU� �7DEOR� ,��� .*ø� LoLQ�
|QHULOHQ�UHIHUDQV�GH÷HUOHU�GLNNDWH�DOÕQGÕ÷ÕQGD�EX�GH÷HUOHU�LOH�
7�UNoH� IRUPXQ� NDSVDP� JHoHUOL÷LQLQ� oRN� \�NVHN� ROGX÷X�
J|U�OP�úW�U� ������ � gOoH÷LQ� 6ORYHQ� YHUVL\RQXQGD� |OoH÷LQ�
V�U�POHULQH� DLW� .*ø� GH÷HUL� ����� �]HUL� EXOXQPXúWXU� ������
2ULMLQDO�|OoHN�PDGGHOHULQGHQ�KLoELU�PDGGH�oÕNDUWÕOPDPÕú�\D�
GD�HNOHQPHPLúWLU��'LO�JHoHUOL÷L�YH�X]PDQ�GH÷HUOHQGLUPHOHUL�
VRQUDVÕ�� JHUL� oHYLULVL� \DSÕODQ�|OoHN�RULMLQDO� |OoH÷L� JHOLúWLUHQ�
DUDúWÕUPDFÕ\D� J|QGHULOHUHN� DQODP� ND\PDVÕ� ROXS� ROPDGÕ÷Õ�
GH÷HUOHQGLULOPLúWLU�� <XNDUÕGD� V|]� HGLOHQ� G�]HQOHPHOHULQ�
GÕúÕQGD�ELU�GH÷LúLPH�JHUHN�GX\XOPD\DQ�|OoHNOHU�SLORW�X\JXOD�
PD�DúDPDVÕ�LoLQ�EDúND�ELU�KDVWDQHGH����KHPúLUH\H�|]�ELOGLULP�
\|QWHPL\OH� X\JXODQPÕú� YH� DQODúÕOÕU� EXOXQGX÷X�� GH÷LúLPH�
JHUHN�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��%|\OHFH�|OoHNOHULQ�VRQ�V�U�P��
G|N�PDQWH�HGLOHUHN�SVLNRPHWULN�DúDPD\D�JHoLOPLú�YH�LNLQFL�
JHoHUOLOLN�\|QWHPL�RODUDN�7HPHO�(NVHQ�)DNW|U�$QDOL]L��3ULQ�
FLSOH�$[LV�$QDO\VLV��NXOODQÕOPÕúWÕU��)DNW|U�DQDOL]L�|QFHVLQGH�
|UQHN� E�\�NO�÷�Q�Q� IDNW|U� DQDOL]L� LoLQ� \HWHUOLOL÷L� KHU� LNL�
|OoHN�LoLQ�GH�.02�GH÷HULQH�J|UH�V�SHU�P�NHPPHO�G�]H\GH�
ROGX÷X� VDSWDQPÕúWÕU� ������ )DNW|U� DQDOL]L�� |OoPH� DUDFÕQGDNL�
PDGGHOHULQ� IDUNOÕ� IDNW|UOHU� DOWÕQGD� WRSODQÕS� WRSODQDPD\D�
FD÷ÕQÕ� GH÷HUOHQGLUPHN� �]HUH� \DSÕOÕU� YH� EX� VD\HGH� |Oo�OHQ�
\DSÕGD�ELUELUL\OH�\�NVHN�NRUHODV\RQ�J|VWHUHQ�PDGGHOHU�ELUHU�
IDNW|U�DOWÕQGD�N�PHOHQGLULOLU�������%X�oDOÕúPDQÕQ�SVLNRPHWULN�
DúDPDVÕQGD� H÷LN� �REOLTXH�� G|Q�úW�UPH� LOH� 7HPHO� (NVHQ�
)DNW|U� $QDOL]L� �3ULQFLSOH� $[LV� $QDO\VLV�� NXOODQÕOPÕúWÕU��
)DNW|UOHU� DUDVÕQGD� ELU� ED÷ÕPOÕOÕ÷ÕQ� YDUVD\ÕOGÕ÷Õ� GXUXPODUGD�
H÷LN� G|QG�UPH� |QHULOPHNWHGLU� ������ gOoHNWHNL� KHU� ELU�
PDGGHQLQ�ELUELUL� LOH� LOLúNLOL� ROGX÷X�JHUHNoHVL\OH�EX�\|QWHP�
WHUFLK�HGLOPLúWLU���
)DNW|U� DQDOL]LQGH�� W�P�PDGGHOHULQ� IDNW|U� \�N� GH÷HUOHULQLQ��
HúLN�\�N�GH÷HUL�����¶ÕQ��VW�QGH�������������ROGX÷X�EHOLUOHQ�

PLúWLU�� %)g�<%� V�U�P�QGH� WHN� IDNW|UO�� \DSÕ� YDU\DQVÕQ�
���¶LQL�DoÕNODPÕúWÕU�YH�HQ�G�ú�N�IDNW|U�\�N�Q�Q������LOH�����
PDGGH�YH�HQ�\�NVHN�IDNW|U�\�N�Q�Q������LOH����PDGGH�ROGX÷X�
J|U�OP�úW�U� �7DEOR� ,,��� 7DEOR\D� J|UH� |OoH÷LQ� %)g�g%�
V�U�P�Q�Q� DoÕNODQDQ� YDU\DQV� �� ��� YH� HQ� G�ú�N� IDNW|U�
\�N�Q�Q� ����� LOH� ����PDGGH� YH� HQ� \�NVHN� IDNW|U� \�N�Q�Q�
�����LOH����PDGGH�ROGX÷X�EHOLUOHQPLúWLU��gOoH÷LQ�6ORYHQ\D¶GD�
\DSÕODQ� X\DUODPD� oDOÕúPDVÕQGD� GD� oDOÕúPD� EXOJXODUÕ� LOH�
EHQ]HU�úHNLOGH�W�P�PDGGHOHULQ�IDNW|U�\�N�GH÷HUOHULQLQ������
�]HUL�ROGX÷X�EHOLUOHQPLúWLU������

/�^MVQTQZTQɦM�ʈTQ̫SQV�*]TO]TIZÜV�
,MɦMZTMVLQZQTUM[Q
*�YHQLOLU�WHVW�YH�|OoHNOHU�Lo�WXWDUOÕOÕ÷Õ�\�NVHN�RODQ�DUDoODUGÕU�
������ /LNHUW� WLSL� |Oo�P� DUDoODUÕQGD�� |OoH÷LQ� Lo� WXWDUOÕOÕ÷ÕQÕQ�
GH÷HUOHQGLULOPHVLQGH��&URQEDFK�$OID�NDWVD\ÕVÕ�RODUDN�ELOLQHQ�
J�YHQLUOLN�|Oo�W��NXOODQÕOPDOÕGÕU�������%X�oDOÕúPDGD��|OoH÷LQ�
Lo� WXWDUOÕN� GH÷HUOHQGLUPHVLQGH� &URQEDFK� $OID� NDWVD\ÕVÕQD�
EDNÕOPÕúWÕU��<DSÕODQ�DQDOL]�VRQXFXQGD��&URQEDFK�$OID�J�YH�
QLUOLN� NDWVD\ÕVÕQÕQ� %)g�<%� LoLQ� ������ %)g�g%� LoLQ� �����
ROGX÷X�VDSWDQPÕúWÕU��7DEOR�,,,���/LNHUW�WLSL�ELU�|OoHNWH�&URQ�
EDFK�$OID�NDWVD\ÕVÕ�P�PN�Q�ROGX÷XQFD��
H�\DNÕQ�ROPDOÕGÕU�
YH�&URQEDFK�$OID�NDWVD\ÕVÕ� QH�NDGDU� \�NVHN� LVH�EX�|OoHNWH�
EXOXQDQ� PDGGHOHULQ� R� |Oo�GH� ELUELUOHUL\OH� WXWDUOÕ� ROGX÷X�
NDEXO� HGLOLU� ��������� 'ROD\ÕVÕ\OD�� &URQEDFK�$OID� NDWVD\ÕVÕ�
\�NVHOGLNoH�� |OoH÷LQ� J�YHQLUOL÷L� D\QÕ� RUDQGD� DUWPDNWDGÕU�
������%X�oDOÕúPDGD�|OoH÷LQ�&URQEDFK�$OID�NDWVD\ÕVÕQÕQ������
�]HUL�ROPDVÕ�QHGHQL\OH�KHU�LNL�|OoHNWH�\�NVHN�GHUHFHGH�J�YH�
QLOLU� RODUDN� GH÷HUOHQGLULOPLúWLU�� (OGH� HGLOHQ� EX� YHULOHU�
VD\HVLQGH�� %DNÕP� )DNW|U�� gOoH÷L¶QLQ� 7�UNoH� IRUPXQXQ� Lo�
WXWDUOÕOÕ÷ÕQÕQ� \�NVHN� GHUHFHGH� NRUXQGX÷X� VRQXFXQD�
XODúÕOPÕúWÕU�� 9UEQMDN� YH� DUN�� ����� |OoH÷LQ� X\DUODPD�
oDOÕúPDVÕQGD� &URQEDFK�$OID� NDWVD\ÕVÕ� %)g�<%� LoLQ� ������
%)g�g%� LoLQ� �����ROGX÷X�J|U�OP�úW�U��%X�EXOJXODUD� J|UH��
7�UNoH� |OoHN� PDGGHOHULQLQ� &URQEDFK� $OID� J�YHQLUOLN�
NDWVD\ÕVÕQÕQ�GL÷HU�ELU�N�OW�UGHNL�X\DUODPD�oDOÕúPDVÕ�YHULOHUL�
LOH� EHQ]HU� ROGX÷X� J|U�OPHNWHGLU�� +HPúLUHOHULQ� %)g�YH�
%)g�<%�SXDQ�RUWDODPDODUÕ�Q|WU�GH÷HULQ��]HULQGH�ROGX÷X�LoLQ�
EX�DODQODUD� LOLúNLQ�|]�EDNÕP�YH�\|QHWLFL� WDUDIÕQGDQ� VXQXODQ�
EDNÕPD� LOLúNLQ� DOJÕODUÕQÕQ� L\L�ROGX÷X�J|U�OPHNWHGLU��+HU� LNL�
|OoHN� LoLQ� DoÕN� XoOX� VRUXODUD� YHULOHQ� \DQÕWODU� |OoH÷LQ�
\DSÕODQGÕUÕOPÕú� VRUXODUÕ� LOH� WXWDUOÕ� EXOXQPXúWXU�� � %DNÕP�
)DNW|U�� gOoH÷L¶QLQ� J�YHQLOLUOL÷LQL� VÕQDPDN� LoLQ� LNLQFL� ELU�
\|QWHP� RODUDN� WHVW�WHNUDU� J�YHQLUOLN� DQDOL]L� \DSÕOPÕúWÕU��
7HVW�WHNUDU�WHVW�J�YHQLUOL÷L��|OoHN�PDGGHOHULQLQ�X\JXODPDGDQ�
X\JXODPD\D� WXWDUOÕ� VRQXoODU� HOGH� HGHELOPH� YH� ]DPDQ� J|UH�
GH÷LúPH]OLN�J|VWHUHELOPH�J�F�G�U����������gOoHN�J�YHQLOLU�
OLN� oDOÕúPDVÕQGD� X\JXODQDQ� WHVW�WHNUDU� WHVW� \|QWHPLQGH�� ELU�
|OoH÷LQ�EHOLUOL�ELU�DUDOÕNOD����LOH���KDIWD�DUDVÕQGD��D\QÕ�JUXED�
WHNUDU�X\JXODQPDVÕ\OD�HOGH�HGLOHQ�SXDQODU�DUDVÕQGDNL�NRUHODV�
\RQD� EDNÕOÕU� ��������� 7HVW�WHNUDU� WHVW� \|QWHPL�� HQ� VÕN�
NXOODQÕODQ�YH�|QHULOHQ�J�YHQLUOLN�|Oo�P�\|QWHPLGLU�������'|UW�
KDIWD�DUD�LOH����KHPúLUH\H�\DSÕODQ�WHVW�WHNUDU�WHVWL�NRUHODV\RQ�
DQDOL]LQH�J|UH��LON�YH�LNLQFL�|Oo�P�DUDVÕQGD�KHU�LNL�|OoHNWH�GH�
SR]LWLI�\|QGH��J�oO��YH� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU� LOLúNL�
WHVSLW� HGLOPLúWLU�� � %DNÕP� )DNW|U�� gOoH÷L� WHVW�WHNUDU� WHVW�
NRUHODV\RQ�DQDOL]�VRQXoODUÕ�� U ������S �������%)g�<%�LoLQ�

U ������ S �������%)g�g%� LoLQ� LVH� U ������ S ������ROGX÷X�
J|U�OP�úW�U� �7DEOR� ,9��� %LU� |OoH÷LQ� J�YHQLUOLN� NDWVD\ÕVÕ�
GH÷HUOHQGLULOLUNHQ�� NRUHODV\RQ� NDWVD\Õ� GH÷HULQLQ� SR]LWLI�
\|QGH�ROPDVÕ�LVWHQGLNWLU�������$\UÕFD��WHVW�WHNUDU�WHVW�J�YHQLU�
OLN� NDWVD\ÕVÕQÕQ� ����� �]HUL� ROPDVÕ� WHVW� WHNUDU� J�YHQLUOL÷LQLQ�
\�NVHN�ROGX÷XQX�J|VWHUPHNWHGLU� ������<DSÕODQ�DQDOL]GH�� LNL�
IDUNOÕ� ]DPDQGD� KHPúLUHOHULQ� |OoHN� PDGGHOHULQH� YHUGLNOHUL�
FHYDSODUÕQ� WXWDUOÕ� ROGX÷X� J|U�OP�úW�U�� 'ROD\ÕVÕ\OD� EX�
oDOÕúPDGD� \�NVHN� WHVW�WHNUDU� WHVW� NRUHODV\RQ� VRQXFXQD�
XODúÕOPÕúWÕU��%DNÕP�)DNW|U��gOoH÷L¶QLQ�g]�EDNÕP�YH�<|QHWL�
FLQLQ�%DNÕPÕ�V�U�POHULQLQ�7�UNoH�X\DUODPDODUÕQÕQ�LNL�IDUNOÕ�
]DPDQGD� \DSÕODQ� |Oo�POHUL� DUDVÕQGD� J�oO�� ELU� LOLúNLQLQ�
ROPDVÕ��J�YHQLOLU�ELU�|Oo�P�DUDFÕ�ROGX÷X�YH�]DPDQVDO�RODUDN�
GH÷LúPHGL÷LQL�J|VWHUPHNWHGLU��

;76=i4):�>-�l6-:ʈ4-:�
$UDúWÕUPDGDQ�HOGH�HGLOHQ�VRQXoODUD�J|UH��7�UNoH�8\DUODPDVÕ��
*HoHUOLN� YH� *�YHQLUOL÷L� LQFHOHQHQ� %DNÕP� )DNW|U�� gOoH÷L�
%)g�<%� YH� %)g�g%� V�U�POHUL�7�UNoH� IRUPXQXQ� NDSVDP�
JHoHUOL÷LQLQ�\�NVHN��IDNW|U�\DSÕVÕQÕQ�RULMLQDO�|OoHN�LOH�EHQ]HU�
\DSÕGD�ROGX÷X�EHOLUOHQPLúWLU��gOoHNOHULQ�Lo�WXWDUOÕOÕNODUÕQÕQ�YH�
]DPDQD�J|UH�GH÷LúPH]OL÷LQLQ�\�NVHN�ROPDVÕ�QHGHQL\OH�J�YH�
QLOLU� ROGXNODUÕ� EHOLUOHQPLúWLU��gOoH÷LQ�7�UNoH� X\DUODPDVÕQÕQ�
RULMLQDO�\DSÕ�YH�X\DUODQDQ�EDúND�N�OW�UOHU� LOH�EHQ]HU�ROPDVÕ�
XOXVODUDUDVÕ� NDUúÕODúWÕUPDODUGD� NXOODQÕPÕQÕ� YH� NDEXO�Q��
NROD\ODúWÕUÕFÕ� ELU� XQVXUGXU�� %)g�g%� YH� %)g�<%� VD÷OÕN�
NXUXPODUÕQGDNL� KHPúLUHOLN� \|QHWLFLOHULQLQ� NXUXPVDO� GH÷HU�
OHQGLUPHOHULQGH� NXOODQÕPÕ� LoLQ� NÕVD� DQODúÕOÕU� ELU� GH÷HU�
OHQGLUPH� DUDFÕGÕU�� � 8\DUODQDQ� |Oo�P� DUDoODUÕ�� KHPúLUH�
|UQHNOHPLQGH� JHoHUOL� YH� J�YHQLOLU� EXOXQGX÷X� LoLQ� DUDúWÕU�
PDFÕODU� WDUDIÕQGDQ�EX� DODQGD�J�YHQOH� NXOODQÕODELOLU��+HU� LNL�
|OoH÷LQ�PDGGHOHUL� LQFHOHQGL÷LQGH��DPDoODUÕQD�X\JXQ�ROPDVÕ�
KDOLQGH�GL÷HU�ELOLP�DODQODUÕQGDNL�DUDúWÕUPDFÕODU�WDUDIÕQGDQ�GD�
NXOODQÕODELOLU�

7HúHNN�U��%X�oDOÕúPD\D�NDWÕODUDN�YHUL�WRSODQPDVÕQD�NDWNÕ�VD÷OD\DQ�
$NGHQL]�hQLYHUVLWHVL�+DVWDQHVL�KHPúLUHOHULQH�WHúHNN�U�HGHUL]�

(WLN�2QD\���%X�DUDúWÕUÕPD�LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�
SROLWLNDODUD�YH� �+HOVLQNL�%LOGLUJHVLQLQ� LONHOHULQH�X\JXQGXU��$UDúWÕU�
PDQÕQ�\�U�W�OPHVL�LoLQ�$NGHQL]�hQLYHUVLWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX¶QGDQ��.DUDU�1R�������7DULK��������������RQD\�DOÕQPÕúWÕU��

%LOJLOHQGLULOPLú�2QDP�� �7�P�NDWÕOÕPFÕODUÕQ�KDNODUÕ�NRUXQPXú�YH�
+HOVLQNL�'HNODUDV\RQXQD�J|UH�SURVHG�UOHUGHQ�|QFH�\D]ÕOÕ�ELOJLOHQGLU�
LOPLú�RQDP�DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ�)LNLU��$�.���6�*����7DVDUÕP�YH�oHYLUL�V�UHFL��$�.���
6�*���-�:�1���(WLN�2QD\�YH�L]LQOHULQ�DOÕQPDVÕ��$�.���6�*���(�.����3LORW�
X\JXODPD��$�.���)�$�����9HUL�WRSODPD��$�.���6�*���(�.���)�$���1�<���
$��$�� ��$QDOL]��$�.���6�*��� -�:�1� ��/LWHUDW�U� WDUDPD��$�.���6�*�� ��
0DNDOHQLQ�\D]ÕOPDVÕ�YH�UHYL]\RQX��$�.���6�*���(�.��

dÕNDU�dDWÕúPDVÕ��<D]DUODU�oÕNDU�oDWÕúPDVÕ�ELOGLUPHPLúOHUGLU�

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

��

.D\D�$�YH�DUN�$NG�7ÕS�'�����������



:DWVRQ�-��:DWVRQ¶V�WKHRU\�RI�KXPDQ�FDULQJ�DQG�
VXEMHFWLYH�OLYLQJ�H[SHULHQFHV���&DUDWLYH�IDFWRUV��
FDULWDV� SURFHVVHV� DV� D� GLVFLSOLQDU\�JXLGH� WR� WKH�
SURIHVVLRQDO� QXUVLQJ� SUDFWLFH�� 7H[WR� &RQWH[WR�
(QIHUP�)ORULDQySROLV����������������������

+R]DN�0$��1HOVRQ�-��*UHJRU\��'��5HODWLRQVKLS�
RI� KRVSLWDO� DUFKLWHFWXUH� WR� QXUVLQJ� VWDII� FDULQJ�
IRU�VHOI��FDULQJ�IRU�SDWLHQWV��DQG�MRE�VDWLVIDFWLRQ��
,QWHUGLVFLSOLQDU\�-RXUQDO�RI�3DUWQHUVKLS�6WXGLHV�
������������������

1HOVRQ�-��:DWVRQ�-��0HDVXULQJ�FDULQJ��,QWHUQD�
WLRQDO� 5HVHDUFK� RQ� &DULWDV� DV� +HDOLQJ�� ������
6SULQJHU�3XEOLVKLQJ�&RPSDQ\��1HZ�<RUN�

0F0LOODQ�02��7KH�HIIHFWV�RI�:DWVRQ¶V�7KHRU\�
RI�+XPDQ�&DULQJ� RQ� WKH� QXUVH� SHUFHSWLRQ� DQG�
XWLOL]DWLRQ�RI�FDULQJ�DWWULEXWHV�DQG�WKH�LPSDFW�RQ�
QXUVH� FRPPXQLFDWLRQ�� 1XUVLQJ� 7KHVHV� DQG�
&DSVWRQH� 3URMHFWV�� ����� 5HWULHYHG� IURP�
KWWSV���GLJLWDOFRPPRQV�JDUGQHU�ZHEE�HGX�QXUV�
LQJBHWG�����������

/XNRVH� $�� 'HYHORSLQJ� D� SUDFWLFH� PRGHO� IRU�
:DWVRQ¶V� WKHRU\� RI� FDULQJ�� 1XUVLQJ� 6FLHQFH�
4XDUWHUO\���������������������

'L1DSROL� 3�� 1HOVRQ� -�� 7XUNHO� 0�� :DWVRQ� -��
0HDVXULQJ� WKH�FDULWDV�SURFHVVHV��&DULQJ�)DFWRU�
6XUYH\��,QWHUQDWLRQDO�-RXUQDO�IRU�+XPDQ�&DULQJ�
���������������������

1HOVRQ� -�� 1LFKROV� 7�� :DKO� -�� 7KH� FDVFDGLQJ�
HIIHFW� RI� FLYLOLW\� RQ� RXWFRPHV� RI� FODULW\�� MRE�
VDWLVIDFWLRQ� DQG� FDULQJ� IRU� SDWLHQWV�� ,QWHUGLVFL�
SOLQDU\� -RXUQDO� RI� 3DUWQHUVKLS� 6WXGLHV� ������ ��
����������

3HUVN\�*-��1HOVRQ�-:��:DWVRQ�-��%HQW�.��&UHDW�
LQJ�D�SURILOH�RI�D�QXUVH�HIIHFWLYH�LQ�FDULQJ��1XUV�
LQJ� $GPLQLVWUDWLRQ� 4XDUWHUO\� ������ ��� �����
������

.D\D�$��%R]�ø��7KH�GHYHORSPHQW�RI�WKH�3URIHV�
VLRQDO�9DOXHV�0RGHO�LQ�1XUVLQJ��1XUVLQJ�(WKLFV�
���������������������

2OHQGHU�/��7KH�UHODWLRQVKLS�EHWZHHQ�DQG�IDFWRUV�
LQIOXHQFLQJ� VWDII� QXUVHV
� SHUFHSWLRQV� RI� QXUVH�
PDQDJHU� FDULQJ� DQG� H[SRVXUH� WR� ZRUNSODFH�
EXOO\LQJ�LQ�PXOWLSOH�KHDOWKFDUH�VHWWLQJV��-21$��
7KH�-RXUQDO�RI�1XUVLQJ�$GPLQLVWUDWLRQ����������
������������

1LFKROV�70��1HOVRQ�-:��7KH�HIIHFW�RI�FLYLOLW\�RQ�
WKH�+HDOWKFDUH�(QYLURQPHQW��6WDII��DQG�WKH�&DUH�
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J U H S R V L W R U \ � R U J � E L W V W U H D P � K D Q �
GOH�������������1LFKROVB�����B.��B,QIR�SGI
"VHTXHQFH �	LV$OORZHG \�������
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ABSTRACT
Objective: 
In the research, it is aimed to evaluate the musculoskeletal system problems in shipyard employ-
ees. 

Method: 
The study is a cross-sectional study and was conducted in three shipyards in Kocaeli between 
October and December 2019. The survey form was used in the study. The second part of the 
questionnaire consisted of the Expanded Nordic Musculoskeletal System questionnaire. The 
study was conducted with 280 shipyard employees. Statistical significance level was taken as 
p <  0.05 in the analysis.

Result:
31.1% of the participants are in the age group 30 and under, 30.7% are in the 31-40 age group; 
their average age is 37.1 ± 10.5. It was found that 6.8% of the participants in the study had a 
chronic disease; 49.3% of them were still smoking; 14.3% of them used alcohol; 14.3% of them 
exercised regularly. In the study, 22.1% of the shipyard workers had pain in their waist, 18.2% 
on their back, 17.9% on their neck, and 16.1% on their shoulders. It was determined that 7.9% of 
the participants used medication for low back pain and 4.6% for neck and knee pain.

Conclusions:
In the study, it was found that the most common pain was in the waist and then in the upper 
extremity musculoskeletal system. It is recommended to make working environments more 
ergonomic and to provide training on the posture positions of the employees during working.

Key Words: 
Musculoskeletal disorders, Shipyard workers, Ergonomics

ÖZ
Amaç: 
$UDúWÕUPDGD��WHUVDQH�oDOÕúDQODUÕQGD�NDV�LVNHOHW�VLVWHPL�VRUXQODUÕQÕQ�GH÷HUOHQGLULOPHVL�DPDoODQ-
PDNWDGÕU�

Yöntem: 
$UDúWÕUPD�NHVLWVHO�WLSWH�ELU�oDOÕúPD�ROXS��(NLP�$UDOÕN������WDULKOHULQGH�.RFDHOL¶GH��o�WHUVDQHGH�

JHUoHNOHúWLULOPLúWLU��$UDúWÕUPDGD� DQNHW� IRUPX� NXOODQÕOPÕúWÕU��
$QNHWLQ� LNLQFL� E|O�P��� *HQLúOHWLOPLú� 1RUGLN� .DV�øVNHOHW�
6LVWHPL� DQNHWLQGHQ� ROXúPDNWDGÕU�� dDOÕúPD� ���� WHUVDQH�
oDOÕúDQÕ� LOH� \�U�W�OP�úW�U��$QDOL]GH� LVWDWLVWLNVHO� DQODPOÕOÕN�
G�]H\L�S�������DOÕQPÕúWÕU�

Bulgular: 
$UDúWÕUPD\D�NDWÕODQODUÕQ������¶L����\Dú�YH�DOWÕQGD�������¶VL�
������ \Dú� JUXEXQGD� ROXS�� \DúODUÕ� RUWDODPDVÕ� ���������� GLU��
$UDúWÕUPDGD�NDWÕOÕPFÕODUÕQ�����¶LQLQ�NURQLN�KDVWDOÕ÷Õ�ROGX÷X��
�����¶�Q�Q�KDOHQ�VLJDUD�LoWL÷L�������¶�Q�Q�DONRO�NXOODQGÕ÷Õ��
�����¶�Q�Q�G�]HQOL�HJ]HUVL]�\DSWÕ÷Õ�VDSWDQPÕúWÕU��$UDúWÕUPD-
GD� WHUVDQH� oDOÕúDQODUÕQÕQ� �����¶LQLQ� EHOLQGH�� �����¶VLQLQ�
VÕUWÕQGD�������¶XQXQ�ER\QXQGD�������¶LQLQ�RP]XQGD�VRQ�ELU�
\ÕOGD�D÷UÕ�VDSWDQPÕúWÕU��dDOÕúPDGD�NDWÕOÕPFÕODUÕQ�����¶X�EHO�
D÷UÕVÕ������¶VÕ�ER\XQ�YH�GL]�D÷UÕVÕ�QHGHQL\OH�LODo�NXOODQGÕ÷Õ�
WHVSLW�HGLOPLúWLU�

Sonuç: 
dDOÕúPDGD�HQ�VÕN�EHO��GDKD�VRQUD��VW�HNVWUHPLWHGH�NDV�LVNHOHW�
VLVWHPL�D÷UÕVÕ�ROGX÷X�VDSWDQPÕúWÕU��dDOÕúPD�RUWDPODUÕQÕQ�GDKD�
HUJRQRPLN�KDOH�JHWLULOPHVL�YH�oDOÕúDQODUÕQ�oDOÕúPD�VÕUDVÕQGD-
NL�GXUXú�SR]LV\RQODUÕ\OD�LOJLOL�H÷LWLP�YHULOPHVL�|QHULOPHNWH-
dir.

Anahtar Kelimeler:
.DV�LVNHOHW� VLVWHPL� UDKDWVÕ]OÕNODUÕ�� 7HUVDQH� oDOÕúDQODUÕ��
Ergonomi

INTRODUCTION
Shipyards are counted as heavy industries due to their equip-
ment and complexity of production processes. The shipbuild-
ing industry uses and produces a large number of products 
besides building materials. There are many production 
processes that cause accidents in terms of occupational health 
and safety. In shipbuilding, many different jobs need to be 
done together and at the same time (1). Employees in produc-
tion are often found in harsh working environments. Low 
back pain caused by ergonomic problems in the workplace is 
an important cause of disability (2). Shipyard industry work 
environments include numerous risk factors for back pain and 
other musculoskeletal disorders. Shipyard workers often 
make problematic postures such as kneeling, bending, 
crouching or lying down during their working time. Musculo-
skeletal problems have been reported with a high frequency 
in people who work in problematic posture and with poor 
psychological and social conditions (3-5). It has been found 
that the frequency of low back pain is higher among shipyard 
workers (6). The presence of many risk factors in the 
shipyard working environment reveals the need for a lot of 
work and solutions in this field. In our study, it is aimed to 
evaluate the musculoskeletal system problems in shipyard 
employees.

MATERIAL and METHODS
Study design: 
The research is a cross-sectional study. The research was 
carried out in October-December 2019 in three shipyards in 
Kocaeli. A total of 1500 people work in the shipyards. 
1 ������6 �������S �������T �������W���Į� ������VR��Q ��1
�
W���Į��
S
T�� �� >6�
�1���� �� W���Į��
S
T@� IRUPXOD� XVHG� IRU�
FDOFXODWLRQ�RI�VDPSOH�VL]H�DQG�WKHQ�ZDV�IRXQG�DV�Q� ������$OO�
employees are listed. Systematic sampling method was used 
in the study. The research was conducted with 280 people 
who agreed to participate in the study (transportation percent-
age 91.5). Ethics committee approval of the study was 
obtained from the Clinical Research Ethics Committee of 
Kocaeli Training and Research Hospital (2019-84). The study 
was conducted in accordance with the Declaration of Helsinki.

Outcome measures: 
The survey form was used in the study. The questionnaires 
consist of 2 parts and the first part consists of 15 questions on 
socio-demographic characteristics, and the second part 
consists of the Expanded Nordic Musculoskeletal System 
questionnaire (NMQ) (7,8).  The Turkish validity-reliability 
study of the Musculoskeletal System questionnaire was 
conducted (9). Purpose in NMQ; It is the evaluation of waist, 
neck, shoulder and general musculoskeletal complaints with 
VWDQGDUGL]HG�TXHVWLRQV���,Q�104��'LVWXUEDQFHV�LQ�WKH�ODVW����
months, last one month and seven days in certain nine symp-
tom regions (feet-ankles, knees, thighs-hips, wrists-hands, 
waist, elbows, back, shoulders, neck) marked by mapping of 
the body are questioned. 

Statistical analysis: 
Research data was evaluated with SPSS 22.0. Descriptive 
statistics are presented as mean ± standard deviation, 
frequency distribution and percentage. Binary logistic regres-
sion tests were used as statistical methods. Statistical signifi-
cance level was taken as  p< 0.05 in the analysis.

RESULTS
280 people were reached within the scope of the research.
31.1% (n = 87) of the participants were 30 years and younger, 
30.7% (n = 86) were in the 31-40 age group; Their average 
age was 37.1 ± 10.5, median 37 (min: 18; max: 64). 97.1% (n 
= 272) of the participants are male; 71.4% (n = 200) were 
married; 33.6% (n = 94) were high school graduates, 28.9% 
(n = 81) were primary school graduates; Body mass index of 
37.1% (n = 104) was between 25-29.9, and body mass index 
of 13.6% (n = 38) was 30 and above. It was determinedd that 
5.7% (n = 16) of those examined were working in shifts; the 
average working time in this workplace is 33.4 ± 51.3 
months, the median is 12 (min: 1; max: 300) months; total 
working time mean 110.8 ± 115.7 months, median 72 (min: 1; 
max: 552) months; weekly working hours mean 46.6 ± 4.6 
hours, median 45 (min: 35; max: 70) hours (Table I).

Table IV: Distribution of Pain Conditions in Waist and Neck Region in the    
                  Last One Year According to Socio-Demographic Characteristics 
                  of Shipyard Employees.

It was determined that being graduated from high school 
LQFUHDVHV� EDFN� SDLQ� E\� ������� WLPHV� �*$�� ���������������
EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\� LQFUHDVHV� LW� E\�
������� WLPHV� �*$�� ��������������� QRW� GRLQJ� DQ\� H[HUFLVHV�
LQFUHDVHV�LW�E\��������*$������������������,W�ZDV�GHWHUPLQHG�
that being married increases shoulder pain by 3.453 times 
�*$�����������������EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�
LQFUHDVHV� LW� E\� ������ �*$�� ���������������ZHHNO\�ZRUNLQJ�
KRXUV�LQFUHDVHV�LW�E\��������*$����������������7DEOH�9���

Table V: Distribution of Pain Conditions in Back and Shoulder Region in the    
               Last One Year According to Socio-Demographic Characteristics of 
               Shipyard Employees.

DISCUSSION 
31% of the shipyard employees participating in the study 
were 30 years and younger, 30% were in the 31-40 age group, 
11% were 51 years old and above, and their average age was 
found to be 37 (min: 18; max: 64). In the study conducted by 
Park et al. on the male shipyard workers on the southeastern 
coast of Korea, it has been stated that 52.5% of the partici-
pants were in the 40-49 age group, 22.9% were in the age 
group 50 and over, 19.4% were 30-39 years old and 5.1% 
were in the 20-29 age group (10). In the work done by Alexo-
poulos et al. at the shipyard industry, the average age of 
white-collar workers was 36.8 ± 9.1, and 38.7 ± 9.5 for 
blue-collar workers (11). Studies show that the majority of 
shipyard employees are in the middle age group.

In the research, the average working time of the shipyard 
employees in this workplace was 33 months, and the total of 
average working time was 110 months. In the study conduct-
ed by Park et al., it was stated that the working period of 
57.5% of the participants was 10-19 years, 27.9% of them 
was 20 years and more, and 14.7% of them worked for 1-9 
years (10). In the study by Alexopoulos et al., the average 
working time of white-collar workers was 9.5 ± 8.8 years, 
and that of blue-collar workers was 16.0 ± 10.0 years (11).  
In the study, 22% of the participants had pain on their waist, 
18% on their back, 17.9% on their neck, 16% on their shoul-
GHU������RQ�WKHLU�NQHH������RQ�WKHLU�KDQG�ZULVW�DQG�����RQ�
WKHLU� IRRW�DQNOH� LQ� WKH� ODVW� \HDU�� ,Q� WKH� VWXG\� FRQGXFWHG� E\�
Park et al. on the shipyard employees, 37.2% of the employ-
HHV� KDG� VKRXOGHU� V\PSWRPV�� ������ KDG� DUP�HOERZ� V\PS-
WRPV��������KDG�QHFN�V\PSWRPV��DQG�������KDG�KDQG�ZULVW�
symptoms (10). In the study conducted by Alexopoulos et al. 
at the shipyard industry, it was determined that the frequency 
of waist pain in the last 12 months  of white-collar workers 
was 39.3%, of metal workers was 33%, of welders was 39.8% 
and of other blue-collar workers was 37.9%; the frequency of 
VKRXOGHU�QHFN� SDLQ� LQ� WKH� ODVW� ��� PRQWKV� RI� ZKLWH�FROODU�
workers was 27.9%, of metal workers was 14.6%, of welders 
was 18.3% and of other blue-collar workers was 25.2%; the 
IUHTXHQF\� RI� KDQG�ZULVW� SDLQ� LQ� WKH� ODVW� ��� PRQWKV� RI�
white-collar workers was 17.0%, of metal workers was 
15.3%, of welders was 10.8% and of other blue-collar work-
ers was 13.4% (11).  In the study conducted by Akter et al. on 
metal workers it was determined that 65% of them had 
musculoskeletal symptoms on their back and waist, 33.3% on 
their neck, shoulders and knees, and 40% on their wrists in 
the last one year (12). In the study conducted by Soe et al. on 
migrant workers in the seafood industries, it was determined 
that 29.3% of the participants had musculoskeletal symptoms 
RQ� WKHLU� ZDLVW�� ������ RQ� WKHLU� KDQG�ZULVW�� ������ RQ� WKHLU�
VKRXOGHU�� ������ RQ� WKHLU� QHFN�� ������ RQ� WKHLU� IRRW�DQNOH��
15.5% on their back in the last 7 days (13). In the study 
FRQGXFWHG�E\�:LGDQDUNR�HW�DO��RQ�WKH�RFFXSDWLRQDO�LQGXVWULDO�
group it was determined that 54% of the participants had 
musculoskeletal symptoms on their waist, 43% on their neck, 
42% on their shoulder, 31% on their knee, and 30% on their 
KDQG�ZULVW� LQ� WKH� ODVW�\HDU�������� ,Q� WKH�VWXG\�FRQGXFWHG�E\�
Aghilinejad et al. on  steel industry workers it was determined 

that 64% of the participants had a musculoskeletal illness on 
their waist, 47% on their knee, 44% on their neck, 35% on 
WKHLU�EDFN������RQ�WKHLU�VKRXOGHU������RQ�WKHLU�KDQG�ZULVW�LQ�
the last 12 months (15). In addition to our study, it i s seen that 
the most common complaint is waist pain in other studies. 
Later, upper extremity problems come. This situation may be 
caused by the ergonomic problems in the working environ-
ment and the problems in the working positions of the 
employees.

In the study, it was found that age increases the frequency of 
low back pain by 0.940 times, being married increases it by 
3.745 times, being graduate from high school increases it by 
������WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDV
es it by 9.443 times, working in shifts increases it by 5.855 
times. Being married increases the frequency of neck pain by 
3.476, being graduated from high school increases it by 7.991 
WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDVHV�LW�E\�
11.164, not doing any exercises increases it by 5.753 times. It 
was found that being a high school graduate increases the 
IUHTXHQF\�RI�EDFN�SDLQ��������WLPHV��EHLQJ�D�FROOHJH�XQLYHU-
sity graduate increases it by 21,543 times, and not doing any 
exercises increases it by 7.755 times. It was found that being 
married increases the frequency of shoulder pain by 3.453 
WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDVHV�LW�E\�
7.108 times, and weekly working hours increases it by 0.823 
times. In the study conducted by Park et al. on male shipyard 
HPSOR\HHV��WKH�IUHTXHQF\�RI�KDQG�ZULVW��DUP�HOERZ��VKRXOGHU�
and neck symptoms was found to be lower in the 20-29 age 
JURXS��7KH�IUHTXHQF\�RI�KDQG�ZULVW�V\PSWRPV�ZDV�ORZHU�LQ�
QRQ�VPRNHUV�� 7KH� IUHTXHQF\� RI� DUP�HOERZ� DQG� VKRXOGHU�
symptoms was found to be lower in those with a working 
period of 1-9 years (10). In the study conducted by Soe et al. 
it was found that the frequency of musculoskeletal symptoms 
was 1.979 times higher in married and 1.655 times higher in 
those who worked 8.5 hours and more. It was found that the 
frequency of waist pain in those who had health problems in 
the last 3 months was 1.843 times higher. No difference was 
found between musculoskeletal symptoms according to age, 
gender and body mass index (13). In the study conducted by 
:LGDQDUNR� HW� DO�� RQ� RFFXSDWLRQDO�LQGXVWULDO� JURXS� LW� ZDV�
IRXQG�WKDW�WKH�IUHTXHQF\�RI�QHFN��VKRXOGHU��KDQG�ZULVW�V\PS-
toms was higher in women. Waist and knee musculoskeletal 
symptoms are higher in men (14). 

In the study, it was determined that 7.9% of the shipyard 
workers used medication for waist pain, 4.6% for neck and 
NQHH�SDLQ�������IRU�VKRXOGHU�DQG�IRRW�DQNOH�SDLQ�������IRU�
EDFN�DQG�KDQG�ZULVW�SDLQ��,Q�WKH�VWXG\�FRQGXFWHG�E\�$OH[R-
poulos et al. it was found that 17.9% of white-collar workers, 
17% of metal workers, 20.4% of welders and 21.4% of other 
blue-collar workers received health care due to their back 
pain; 11.8% of white-collar workers, 7.5% of metal workers, 
8.6% of welders, 8.0% of other blue-collar workers received 
KHDOWK� FDUH� GXH� WR� WKHLU� VKRXOGHU�QHFN� SDLQ�� ����� RI�
white-collar workers, 7.1% of metal workers, 5.4% of weld-
ers, 8.4% of other blue-collar workers received health care 
GXH�WR�WKHLU�KDQG�ZULVW�SDLQ�������,Q�VWXGLHV��LW�LV�VHHQ�WKDW�WKH\�

receive treatment for musculoskeletal complaints in signifi-
cant rates, although they are less than complaints. It is 
thought that reviewing working environments and employee 
positions and providing necessary precautions and training 
will make a significant contribution.

It was determined that 6.1% of the shipyard employees 
participating in the study were reported for low back pain, 
�����IRU�NQHH�SDLQ�������IRU�IRRW�DQNOH�SDLQ��DQG������IRU�
neck pain. It was found in the study conducted by Alexopou-
los et al. that 14.8% of white collars, 12.2% of metal workers, 
17.2% of welders, and 18.9% of other blue collars took sick 
leave due to low back pain; that 4.4% of white collars, 4.4% 
of metal workers, 7.5% of welders, 5% of other blue collars 
WRRN� VLFN� OHDYH� GXH� WR� VKRXOGHU�QHFN� SDLQ�� WKDW� ����� RI�
white-collar workers, 4.1% of metal workers, 2.2% of weld-
ers, and 2.9% of other blue-collars took sick leave due to 
KDQG�ZULVW�SDLQ�������,Q�WKH�VWXG\�FRQGXFWHG�E\�&KRRELQHK�HW�
al. on employees of sugar production plants it was found that 
23.3% of the participants received sick leave due to musculo-
skeletal disorders in the waist and knee, 20.7% on the back, 
������RQ�WKH�VKRXOGHU��DQG�������LQ�WKH�KDQG�ZULVW�LQ�WKH�ODVW�
12 months (16). Studies show that shipyard employees 
receive reports due to musculoskeletal complaints at a 
considerable rate. This issue is examined in detail and it is 
seen that it is important for both the health of the employees 
and the continuity of the production process.

CONCLUSION 
In the study, it was found that 22% of the shipyard employees 
had pain on their waist, 18% on their back, 17% on their neck, 
16% on their shoulders and 15% on the knee in the last year. 
,Q�WKH�VWXG\��LW�ZDV�GHWHUPLQHG�WKDW�WKH�KRPH�ZRUN�OLIH�ZDV�
affected of 10% of the participants in the last year due to low 
back pain, 11% went to a doctor, 7% used medication and 6% 
received a report. It was determined that shipyard employees 
who participated in the study had a significant musculoskele-
WDO�V\VWHP�SUREOHP�DQG�WKDW�WKHLU�KRPH�ZRUN�OLIH�ZDV�DIIHFWHG�
due to this problem, that they went to a doctor and used medi-
cation. It is recommended that working environments are 
made ergonomic, that employees should be trained about 
inappropriate working positions and physical exercise.

 DOI:  10.53394/akd.998788

&Y�QEOEPIHI�]ET�PEGEO�EX�J
Cite this article as

ʆEO�V�1��%OXY˓�)��(IQMVLER�*�
=ʳOWIP�7��%OEPER�%�
Evaluation of Musculoskeletal 
System Problems in Shipyard 
Workers 
Akd Med J 2023; 9(1): 69-75

1YWXEJE�ʆ%/-6 
Istanbul Medeniyet University, 
Faculty of Medicine, Department 
of Public Health, Istanbul, Turkey

ORCID ID:  0000-0002-4963-5651

)OVIQ�%/89˒
Yenilikci Egitim Joint Health 
and Safety Unit, Turkey 

ORCID ID:   0000-0001-7760-4660

*EVYO�()1-6,%2
Kocaeli Health Directorate, 
Turkey

ORCID ID:   0000-0002-2615-6500

7IPMQ�=ʘ/7)0
Public Health Specialist, Kocaeli 
Health Directorate, Turkey

ORCID ID:   0000-0001-5833-1185

%LQIX�%/%0%2
Officer, Kocaeli Health 
Directorate, Turkey

ORCID ID:   0000-0003-2308-1950 

+IPM̉�8EVMLM : Eylül 21, 2021
Received
/EFYP�8EVMLM : ̈YFEX���������
Accepted
)�=E]�R�8EVMLM� : Ocak 01,2023
Online published

=E^�̉QE�%HVIWM
Correspondence Address

1YWXEJE�ʆ%/-6
Istanbul Medeniyet University, 
Faculty of Medicine, Department 
of Public Health, Istanbul, Turkey

mustafa-5355@hotmail.com

69

Evaluation of Musculoskeletal System Problems 
in Shipyard Workers 

7HUVDQH�dDOÕúDQODUÕQGD�.DV�øVNHOHW�6LVWHPL�
6RUXQODUÕQÕQ�'H÷HUOHQGLULOPHVL

ORIGINAL
ARTICLE

ʔ^KʳR�%VẺX�VQE

Table I: Distribution of the Socio-Demographic Characteristics 
               of Shipyard Employees.


FROXPQ�SHUFHQWDJH���

It was determined that 6.8% (n = 19) of the participants in the 
study had a chronic disease; 5.4% (n = 15) of them regularly 
use medication; 30.7% (n = 86) never smoked, 20.0% (n = 
56) smoked and quit, 49.3% (n = 138) still smoked; 14.3% (n 
= 40) of them used alcohol; It was found that 14.3% (n = 39) 
exercised regularly, 55.9% (n = 152) occasionally and 22.9% 
(n = 81) did not exercise.
In the study, 17.9% (50) of the shipyard workers had pain on 
their necks, 16.1% on their shoulders (n = 45), 18.2% (n = 51) 
on their backs, 7.5% (n = 21) on their elbows, 12.1% (n = 34) 
LQ�WKH�KDQG�ZULVW���������Q� �����LQ�WKH�ZDLVW��������Q� �����
LQ�WKH�KLS���WKLJK���������Q� �����LQ�WKH�NQHH���������Q� ������
LQ�WKH�IRRW�DQNOH�LQ�WKH�ODVW�\HDU��7DEOH�,,���

Table II: Distribution of Pain Situations in Body Areas of 
                Shipyard Employees.

It was determined that 5.0% (n=14) of the participants had 
neck pain, 2.5% (n=7) of them had shoulder pain, 3.2% (n=9) 
had back ache, 1.8% (n=5) had elbow pain, 3.9% (n=11) had 
KDQG�ZULVW�SDLQ�������� �Q ����KDG�ZDLVW� DFKH������� �Q ���
KDG�SDLQ�RQ�WKHLU�KLSV�WKLJKV��������Q ����KDG�NQHH�SDLQ�DQG�
����� KDG� SDLQ� RQ� WKHLU� IRRW�DQNOH� WKDW� DIIHFWHG� WKHLU�
KRPH�ZRUN�OLIH��7DEOH�,,,��

It was determined that 4.6% (n=13) of the participants went 
to see a doctor for their neck pain, 2.9% (n=8) for their shoul-
der pain, 3.6% (n=10) for their back pain, 1.4% (n=4) for 
WKHLU�HOERZ�SDLQ��������Q ����IRU�WKH�SDLQ�LQ�WKHLU�KDQG�ZULVW��
11.4% (n=32) for their waist ache, 3.2% (n=9) for the pain on 
WKHLU� KLSV�WKLJKV�� ����� �Q ���� IRU� WKHLU� NQHH� SDLQ�� �����
�Q ����IRU�WKH�SDLQ�RQ�WKHLU�IRRW�DQNOH��7DEOH�,,,��
In the study, it was determined that 4.6% (n=13) of the partic-
ipants used medication for their neck pain, 3.2% (n=9) for 
their shoulder pain, 2.9% (n=8) for their back ache, 1.1% 
(n=3) for their elbow pain, 2.9% (n=8) for the pain on their 
KDQG�ZULVW��������Q ����IRU�WKHLU�ZDLVW�SDLQ��������Q ���IRU�
WKH�SDLQ�RQ�WKHLU�KLSV�WKLJKV��������Q ����IRU�WKHLU�NQHH�SDLQ��
������Q ���IRU�WKH�SDLQ�RQ�WKHLU�IRRW��DQNOH��7DEOH�,,,��

In the study, it was determined that 2.9% (n=8) of the 
shipyard workers received a report due to their neck pain, 
1.8% (n=5) due to their shoulder pain, 1.4% (n=4) due to their 
back ache, 1.1% (3) due to their elbow pain, 1.4% (n=4) due 
WR�WKH�SDLQ�RQ�WKHLU�KDQG�ZULVW��������Q ���GXH�WR�WKH�SDLQ�RQ�
WKHLU�KLSV�WKLJKV��������Q ����GXH� WR� WKHLU�NQHH�SDLQ�������
�����GXH�WR�WKH�SDLQ�RQ�WKHLU�IRRW��DQNOH��7DEOH�,,,��

Table III: Distribution of the Traits of Shipyard Workers Related to 
                  Pain in Body Areas in the Last One Year.

It was determined that age increases the frequency of waist 
SDLQ� E\� ������ WLPHV� �*$�� �������������� EHLQJ� PDUULHG�
LQFUHDVHV�LW�E\�������WLPHV��*$����������������EHLQJ�JUDGXDW-
HG� IURP� KLJK� VFKRRO� LQFUHDVHV� LW� E\� ������ WLPHV� �*$��
��������������� EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\�
LQFUHDVHV�LW�E\�������WLPHV��*$�����������������ZRUNLQJ�ZLWK�
VKLIWV�LQFUHDVHV�LW�E\�������WLPHV��*$�����������������,W�ZDV�
determined that being married increases the frequency of 
QHFN�SDLQ�E\�������WLPHV��*$����������������EHLQJ�JUDGXDWHG�
IURP� KLJK� VFKRRO� LQFUHDVHV� LW� E\� ������ WLPHV� �*$��
��������������� EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\�
LQFUHDVHV� LW�E\��������WLPHV��*$�����������������QRW�GRLQJ�
DQ\�H[HUFLVHV�LQFUHDVHV�LW�E\�������WLPHV��*$����������������
�7DEOH�,9���
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ABSTRACT
Objective: 
In the research, it is aimed to evaluate the musculoskeletal system problems in shipyard employ-
ees. 

Method: 
The study is a cross-sectional study and was conducted in three shipyards in Kocaeli between 
October and December 2019. The survey form was used in the study. The second part of the 
questionnaire consisted of the Expanded Nordic Musculoskeletal System questionnaire. The 
study was conducted with 280 shipyard employees. Statistical significance level was taken as 
p <  0.05 in the analysis.

Result:
31.1% of the participants are in the age group 30 and under, 30.7% are in the 31-40 age group; 
their average age is 37.1 ± 10.5. It was found that 6.8% of the participants in the study had a 
chronic disease; 49.3% of them were still smoking; 14.3% of them used alcohol; 14.3% of them 
exercised regularly. In the study, 22.1% of the shipyard workers had pain in their waist, 18.2% 
on their back, 17.9% on their neck, and 16.1% on their shoulders. It was determined that 7.9% of 
the participants used medication for low back pain and 4.6% for neck and knee pain.

Conclusions:
In the study, it was found that the most common pain was in the waist and then in the upper 
extremity musculoskeletal system. It is recommended to make working environments more 
ergonomic and to provide training on the posture positions of the employees during working.

Key Words: 
Musculoskeletal disorders, Shipyard workers, Ergonomics

ÖZ
Amaç: 
$UDúWÕUPDGD��WHUVDQH�oDOÕúDQODUÕQGD�NDV�LVNHOHW�VLVWHPL�VRUXQODUÕQÕQ�GH÷HUOHQGLULOPHVL�DPDoODQ-
PDNWDGÕU�

Yöntem: 
$UDúWÕUPD�NHVLWVHO�WLSWH�ELU�oDOÕúPD�ROXS��(NLP�$UDOÕN������WDULKOHULQGH�.RFDHOL¶GH��o�WHUVDQHGH�

JHUoHNOHúWLULOPLúWLU��$UDúWÕUPDGD� DQNHW� IRUPX� NXOODQÕOPÕúWÕU��
$QNHWLQ� LNLQFL� E|O�P��� *HQLúOHWLOPLú� 1RUGLN� .DV�øVNHOHW�
6LVWHPL� DQNHWLQGHQ� ROXúPDNWDGÕU�� dDOÕúPD� ���� WHUVDQH�
oDOÕúDQÕ� LOH� \�U�W�OP�úW�U��$QDOL]GH� LVWDWLVWLNVHO� DQODPOÕOÕN�
G�]H\L�S�������DOÕQPÕúWÕU�

Bulgular: 
$UDúWÕUPD\D�NDWÕODQODUÕQ������¶L����\Dú�YH�DOWÕQGD�������¶VL�
������ \Dú� JUXEXQGD� ROXS�� \DúODUÕ� RUWDODPDVÕ� ���������� GLU��
$UDúWÕUPDGD�NDWÕOÕPFÕODUÕQ�����¶LQLQ�NURQLN�KDVWDOÕ÷Õ�ROGX÷X��
�����¶�Q�Q�KDOHQ�VLJDUD�LoWL÷L�������¶�Q�Q�DONRO�NXOODQGÕ÷Õ��
�����¶�Q�Q�G�]HQOL�HJ]HUVL]�\DSWÕ÷Õ�VDSWDQPÕúWÕU��$UDúWÕUPD-
GD� WHUVDQH� oDOÕúDQODUÕQÕQ� �����¶LQLQ� EHOLQGH�� �����¶VLQLQ�
VÕUWÕQGD�������¶XQXQ�ER\QXQGD�������¶LQLQ�RP]XQGD�VRQ�ELU�
\ÕOGD�D÷UÕ�VDSWDQPÕúWÕU��dDOÕúPDGD�NDWÕOÕPFÕODUÕQ�����¶X�EHO�
D÷UÕVÕ������¶VÕ�ER\XQ�YH�GL]�D÷UÕVÕ�QHGHQL\OH�LODo�NXOODQGÕ÷Õ�
WHVSLW�HGLOPLúWLU�

Sonuç: 
dDOÕúPDGD�HQ�VÕN�EHO��GDKD�VRQUD��VW�HNVWUHPLWHGH�NDV�LVNHOHW�
VLVWHPL�D÷UÕVÕ�ROGX÷X�VDSWDQPÕúWÕU��dDOÕúPD�RUWDPODUÕQÕQ�GDKD�
HUJRQRPLN�KDOH�JHWLULOPHVL�YH�oDOÕúDQODUÕQ�oDOÕúPD�VÕUDVÕQGD-
NL�GXUXú�SR]LV\RQODUÕ\OD�LOJLOL�H÷LWLP�YHULOPHVL�|QHULOPHNWH-
dir.

Anahtar Kelimeler:
.DV�LVNHOHW� VLVWHPL� UDKDWVÕ]OÕNODUÕ�� 7HUVDQH� oDOÕúDQODUÕ��
Ergonomi

INTRODUCTION
Shipyards are counted as heavy industries due to their equip-
ment and complexity of production processes. The shipbuild-
ing industry uses and produces a large number of products 
besides building materials. There are many production 
processes that cause accidents in terms of occupational health 
and safety. In shipbuilding, many different jobs need to be 
done together and at the same time (1). Employees in produc-
tion are often found in harsh working environments. Low 
back pain caused by ergonomic problems in the workplace is 
an important cause of disability (2). Shipyard industry work 
environments include numerous risk factors for back pain and 
other musculoskeletal disorders. Shipyard workers often 
make problematic postures such as kneeling, bending, 
crouching or lying down during their working time. Musculo-
skeletal problems have been reported with a high frequency 
in people who work in problematic posture and with poor 
psychological and social conditions (3-5). It has been found 
that the frequency of low back pain is higher among shipyard 
workers (6). The presence of many risk factors in the 
shipyard working environment reveals the need for a lot of 
work and solutions in this field. In our study, it is aimed to 
evaluate the musculoskeletal system problems in shipyard 
employees.

MATERIAL and METHODS
Study design: 
The research is a cross-sectional study. The research was 
carried out in October-December 2019 in three shipyards in 
Kocaeli. A total of 1500 people work in the shipyards. 
1 ������6 �������S �������T �������W���Į� ������VR��Q ��1
�
W���Į��
S
T�� �� >6�
�1���� �� W���Į��
S
T@� IRUPXOD� XVHG� IRU�
FDOFXODWLRQ�RI�VDPSOH�VL]H�DQG�WKHQ�ZDV�IRXQG�DV�Q� ������$OO�
employees are listed. Systematic sampling method was used 
in the study. The research was conducted with 280 people 
who agreed to participate in the study (transportation percent-
age 91.5). Ethics committee approval of the study was 
obtained from the Clinical Research Ethics Committee of 
Kocaeli Training and Research Hospital (2019-84). The study 
was conducted in accordance with the Declaration of Helsinki.

Outcome measures: 
The survey form was used in the study. The questionnaires 
consist of 2 parts and the first part consists of 15 questions on 
socio-demographic characteristics, and the second part 
consists of the Expanded Nordic Musculoskeletal System 
questionnaire (NMQ) (7,8).  The Turkish validity-reliability 
study of the Musculoskeletal System questionnaire was 
conducted (9). Purpose in NMQ; It is the evaluation of waist, 
neck, shoulder and general musculoskeletal complaints with 
VWDQGDUGL]HG�TXHVWLRQV���,Q�104��'LVWXUEDQFHV�LQ�WKH�ODVW����
months, last one month and seven days in certain nine symp-
tom regions (feet-ankles, knees, thighs-hips, wrists-hands, 
waist, elbows, back, shoulders, neck) marked by mapping of 
the body are questioned. 

Statistical analysis: 
Research data was evaluated with SPSS 22.0. Descriptive 
statistics are presented as mean ± standard deviation, 
frequency distribution and percentage. Binary logistic regres-
sion tests were used as statistical methods. Statistical signifi-
cance level was taken as  p< 0.05 in the analysis.

RESULTS
280 people were reached within the scope of the research.
31.1% (n = 87) of the participants were 30 years and younger, 
30.7% (n = 86) were in the 31-40 age group; Their average 
age was 37.1 ± 10.5, median 37 (min: 18; max: 64). 97.1% (n 
= 272) of the participants are male; 71.4% (n = 200) were 
married; 33.6% (n = 94) were high school graduates, 28.9% 
(n = 81) were primary school graduates; Body mass index of 
37.1% (n = 104) was between 25-29.9, and body mass index 
of 13.6% (n = 38) was 30 and above. It was determinedd that 
5.7% (n = 16) of those examined were working in shifts; the 
average working time in this workplace is 33.4 ± 51.3 
months, the median is 12 (min: 1; max: 300) months; total 
working time mean 110.8 ± 115.7 months, median 72 (min: 1; 
max: 552) months; weekly working hours mean 46.6 ± 4.6 
hours, median 45 (min: 35; max: 70) hours (Table I).

Table IV: Distribution of Pain Conditions in Waist and Neck Region in the    
                  Last One Year According to Socio-Demographic Characteristics 
                  of Shipyard Employees.

It was determined that being graduated from high school 
LQFUHDVHV� EDFN� SDLQ� E\� ������� WLPHV� �*$�� ���������������
EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\� LQFUHDVHV� LW� E\�
������� WLPHV� �*$�� ��������������� QRW� GRLQJ� DQ\� H[HUFLVHV�
LQFUHDVHV�LW�E\��������*$������������������,W�ZDV�GHWHUPLQHG�
that being married increases shoulder pain by 3.453 times 
�*$�����������������EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�
LQFUHDVHV� LW� E\� ������ �*$�� ���������������ZHHNO\�ZRUNLQJ�
KRXUV�LQFUHDVHV�LW�E\��������*$����������������7DEOH�9���

Table V: Distribution of Pain Conditions in Back and Shoulder Region in the    
               Last One Year According to Socio-Demographic Characteristics of 
               Shipyard Employees.

DISCUSSION 
31% of the shipyard employees participating in the study 
were 30 years and younger, 30% were in the 31-40 age group, 
11% were 51 years old and above, and their average age was 
found to be 37 (min: 18; max: 64). In the study conducted by 
Park et al. on the male shipyard workers on the southeastern 
coast of Korea, it has been stated that 52.5% of the partici-
pants were in the 40-49 age group, 22.9% were in the age 
group 50 and over, 19.4% were 30-39 years old and 5.1% 
were in the 20-29 age group (10). In the work done by Alexo-
poulos et al. at the shipyard industry, the average age of 
white-collar workers was 36.8 ± 9.1, and 38.7 ± 9.5 for 
blue-collar workers (11). Studies show that the majority of 
shipyard employees are in the middle age group.

In the research, the average working time of the shipyard 
employees in this workplace was 33 months, and the total of 
average working time was 110 months. In the study conduct-
ed by Park et al., it was stated that the working period of 
57.5% of the participants was 10-19 years, 27.9% of them 
was 20 years and more, and 14.7% of them worked for 1-9 
years (10). In the study by Alexopoulos et al., the average 
working time of white-collar workers was 9.5 ± 8.8 years, 
and that of blue-collar workers was 16.0 ± 10.0 years (11).  
In the study, 22% of the participants had pain on their waist, 
18% on their back, 17.9% on their neck, 16% on their shoul-
GHU������RQ�WKHLU�NQHH������RQ�WKHLU�KDQG�ZULVW�DQG�����RQ�
WKHLU� IRRW�DQNOH� LQ� WKH� ODVW� \HDU�� ,Q� WKH� VWXG\� FRQGXFWHG� E\�
Park et al. on the shipyard employees, 37.2% of the employ-
HHV� KDG� VKRXOGHU� V\PSWRPV�� ������ KDG� DUP�HOERZ� V\PS-
WRPV��������KDG�QHFN�V\PSWRPV��DQG�������KDG�KDQG�ZULVW�
symptoms (10). In the study conducted by Alexopoulos et al. 
at the shipyard industry, it was determined that the frequency 
of waist pain in the last 12 months  of white-collar workers 
was 39.3%, of metal workers was 33%, of welders was 39.8% 
and of other blue-collar workers was 37.9%; the frequency of 
VKRXOGHU�QHFN� SDLQ� LQ� WKH� ODVW� ��� PRQWKV� RI� ZKLWH�FROODU�
workers was 27.9%, of metal workers was 14.6%, of welders 
was 18.3% and of other blue-collar workers was 25.2%; the 
IUHTXHQF\� RI� KDQG�ZULVW� SDLQ� LQ� WKH� ODVW� ��� PRQWKV� RI�
white-collar workers was 17.0%, of metal workers was 
15.3%, of welders was 10.8% and of other blue-collar work-
ers was 13.4% (11).  In the study conducted by Akter et al. on 
metal workers it was determined that 65% of them had 
musculoskeletal symptoms on their back and waist, 33.3% on 
their neck, shoulders and knees, and 40% on their wrists in 
the last one year (12). In the study conducted by Soe et al. on 
migrant workers in the seafood industries, it was determined 
that 29.3% of the participants had musculoskeletal symptoms 
RQ� WKHLU� ZDLVW�� ������ RQ� WKHLU� KDQG�ZULVW�� ������ RQ� WKHLU�
VKRXOGHU�� ������ RQ� WKHLU� QHFN�� ������ RQ� WKHLU� IRRW�DQNOH��
15.5% on their back in the last 7 days (13). In the study 
FRQGXFWHG�E\�:LGDQDUNR�HW�DO��RQ�WKH�RFFXSDWLRQDO�LQGXVWULDO�
group it was determined that 54% of the participants had 
musculoskeletal symptoms on their waist, 43% on their neck, 
42% on their shoulder, 31% on their knee, and 30% on their 
KDQG�ZULVW� LQ� WKH� ODVW�\HDU�������� ,Q� WKH�VWXG\�FRQGXFWHG�E\�
Aghilinejad et al. on  steel industry workers it was determined 

that 64% of the participants had a musculoskeletal illness on 
their waist, 47% on their knee, 44% on their neck, 35% on 
WKHLU�EDFN������RQ�WKHLU�VKRXOGHU������RQ�WKHLU�KDQG�ZULVW�LQ�
the last 12 months (15). In addition to our study, it i s seen that 
the most common complaint is waist pain in other studies. 
Later, upper extremity problems come. This situation may be 
caused by the ergonomic problems in the working environ-
ment and the problems in the working positions of the 
employees.

In the study, it was found that age increases the frequency of 
low back pain by 0.940 times, being married increases it by 
3.745 times, being graduate from high school increases it by 
������WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDV
es it by 9.443 times, working in shifts increases it by 5.855 
times. Being married increases the frequency of neck pain by 
3.476, being graduated from high school increases it by 7.991 
WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDVHV�LW�E\�
11.164, not doing any exercises increases it by 5.753 times. It 
was found that being a high school graduate increases the 
IUHTXHQF\�RI�EDFN�SDLQ��������WLPHV��EHLQJ�D�FROOHJH�XQLYHU-
sity graduate increases it by 21,543 times, and not doing any 
exercises increases it by 7.755 times. It was found that being 
married increases the frequency of shoulder pain by 3.453 
WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDVHV�LW�E\�
7.108 times, and weekly working hours increases it by 0.823 
times. In the study conducted by Park et al. on male shipyard 
HPSOR\HHV��WKH�IUHTXHQF\�RI�KDQG�ZULVW��DUP�HOERZ��VKRXOGHU�
and neck symptoms was found to be lower in the 20-29 age 
JURXS��7KH�IUHTXHQF\�RI�KDQG�ZULVW�V\PSWRPV�ZDV�ORZHU�LQ�
QRQ�VPRNHUV�� 7KH� IUHTXHQF\� RI� DUP�HOERZ� DQG� VKRXOGHU�
symptoms was found to be lower in those with a working 
period of 1-9 years (10). In the study conducted by Soe et al. 
it was found that the frequency of musculoskeletal symptoms 
was 1.979 times higher in married and 1.655 times higher in 
those who worked 8.5 hours and more. It was found that the 
frequency of waist pain in those who had health problems in 
the last 3 months was 1.843 times higher. No difference was 
found between musculoskeletal symptoms according to age, 
gender and body mass index (13). In the study conducted by 
:LGDQDUNR� HW� DO�� RQ� RFFXSDWLRQDO�LQGXVWULDO� JURXS� LW� ZDV�
IRXQG�WKDW�WKH�IUHTXHQF\�RI�QHFN��VKRXOGHU��KDQG�ZULVW�V\PS-
toms was higher in women. Waist and knee musculoskeletal 
symptoms are higher in men (14). 

In the study, it was determined that 7.9% of the shipyard 
workers used medication for waist pain, 4.6% for neck and 
NQHH�SDLQ�������IRU�VKRXOGHU�DQG�IRRW�DQNOH�SDLQ�������IRU�
EDFN�DQG�KDQG�ZULVW�SDLQ��,Q�WKH�VWXG\�FRQGXFWHG�E\�$OH[R-
poulos et al. it was found that 17.9% of white-collar workers, 
17% of metal workers, 20.4% of welders and 21.4% of other 
blue-collar workers received health care due to their back 
pain; 11.8% of white-collar workers, 7.5% of metal workers, 
8.6% of welders, 8.0% of other blue-collar workers received 
KHDOWK� FDUH� GXH� WR� WKHLU� VKRXOGHU�QHFN� SDLQ�� ����� RI�
white-collar workers, 7.1% of metal workers, 5.4% of weld-
ers, 8.4% of other blue-collar workers received health care 
GXH�WR�WKHLU�KDQG�ZULVW�SDLQ�������,Q�VWXGLHV��LW�LV�VHHQ�WKDW�WKH\�

receive treatment for musculoskeletal complaints in signifi-
cant rates, although they are less than complaints. It is 
thought that reviewing working environments and employee 
positions and providing necessary precautions and training 
will make a significant contribution.

It was determined that 6.1% of the shipyard employees 
participating in the study were reported for low back pain, 
�����IRU�NQHH�SDLQ�������IRU�IRRW�DQNOH�SDLQ��DQG������IRU�
neck pain. It was found in the study conducted by Alexopou-
los et al. that 14.8% of white collars, 12.2% of metal workers, 
17.2% of welders, and 18.9% of other blue collars took sick 
leave due to low back pain; that 4.4% of white collars, 4.4% 
of metal workers, 7.5% of welders, 5% of other blue collars 
WRRN� VLFN� OHDYH� GXH� WR� VKRXOGHU�QHFN� SDLQ�� WKDW� ����� RI�
white-collar workers, 4.1% of metal workers, 2.2% of weld-
ers, and 2.9% of other blue-collars took sick leave due to 
KDQG�ZULVW�SDLQ�������,Q�WKH�VWXG\�FRQGXFWHG�E\�&KRRELQHK�HW�
al. on employees of sugar production plants it was found that 
23.3% of the participants received sick leave due to musculo-
skeletal disorders in the waist and knee, 20.7% on the back, 
������RQ�WKH�VKRXOGHU��DQG�������LQ�WKH�KDQG�ZULVW�LQ�WKH�ODVW�
12 months (16). Studies show that shipyard employees 
receive reports due to musculoskeletal complaints at a 
considerable rate. This issue is examined in detail and it is 
seen that it is important for both the health of the employees 
and the continuity of the production process.

CONCLUSION 
In the study, it was found that 22% of the shipyard employees 
had pain on their waist, 18% on their back, 17% on their neck, 
16% on their shoulders and 15% on the knee in the last year. 
,Q�WKH�VWXG\��LW�ZDV�GHWHUPLQHG�WKDW�WKH�KRPH�ZRUN�OLIH�ZDV�
affected of 10% of the participants in the last year due to low 
back pain, 11% went to a doctor, 7% used medication and 6% 
received a report. It was determined that shipyard employees 
who participated in the study had a significant musculoskele-
WDO�V\VWHP�SUREOHP�DQG�WKDW�WKHLU�KRPH�ZRUN�OLIH�ZDV�DIIHFWHG�
due to this problem, that they went to a doctor and used medi-
cation. It is recommended that working environments are 
made ergonomic, that employees should be trained about 
inappropriate working positions and physical exercise.
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Table I: Distribution of the Socio-Demographic Characteristics 
               of Shipyard Employees.


FROXPQ�SHUFHQWDJH���

It was determined that 6.8% (n = 19) of the participants in the 
study had a chronic disease; 5.4% (n = 15) of them regularly 
use medication; 30.7% (n = 86) never smoked, 20.0% (n = 
56) smoked and quit, 49.3% (n = 138) still smoked; 14.3% (n 
= 40) of them used alcohol; It was found that 14.3% (n = 39) 
exercised regularly, 55.9% (n = 152) occasionally and 22.9% 
(n = 81) did not exercise.
In the study, 17.9% (50) of the shipyard workers had pain on 
their necks, 16.1% on their shoulders (n = 45), 18.2% (n = 51) 
on their backs, 7.5% (n = 21) on their elbows, 12.1% (n = 34) 
LQ�WKH�KDQG�ZULVW���������Q� �����LQ�WKH�ZDLVW��������Q� �����
LQ�WKH�KLS���WKLJK���������Q� �����LQ�WKH�NQHH���������Q� ������
LQ�WKH�IRRW�DQNOH�LQ�WKH�ODVW�\HDU��7DEOH�,,���

Table II: Distribution of Pain Situations in Body Areas of 
                Shipyard Employees.

It was determined that 5.0% (n=14) of the participants had 
neck pain, 2.5% (n=7) of them had shoulder pain, 3.2% (n=9) 
had back ache, 1.8% (n=5) had elbow pain, 3.9% (n=11) had 
KDQG�ZULVW�SDLQ�������� �Q ����KDG�ZDLVW� DFKH������� �Q ���
KDG�SDLQ�RQ�WKHLU�KLSV�WKLJKV��������Q ����KDG�NQHH�SDLQ�DQG�
����� KDG� SDLQ� RQ� WKHLU� IRRW�DQNOH� WKDW� DIIHFWHG� WKHLU�
KRPH�ZRUN�OLIH��7DEOH�,,,��

It was determined that 4.6% (n=13) of the participants went 
to see a doctor for their neck pain, 2.9% (n=8) for their shoul-
der pain, 3.6% (n=10) for their back pain, 1.4% (n=4) for 
WKHLU�HOERZ�SDLQ��������Q ����IRU�WKH�SDLQ�LQ�WKHLU�KDQG�ZULVW��
11.4% (n=32) for their waist ache, 3.2% (n=9) for the pain on 
WKHLU� KLSV�WKLJKV�� ����� �Q ���� IRU� WKHLU� NQHH� SDLQ�� �����
�Q ����IRU�WKH�SDLQ�RQ�WKHLU�IRRW�DQNOH��7DEOH�,,,��
In the study, it was determined that 4.6% (n=13) of the partic-
ipants used medication for their neck pain, 3.2% (n=9) for 
their shoulder pain, 2.9% (n=8) for their back ache, 1.1% 
(n=3) for their elbow pain, 2.9% (n=8) for the pain on their 
KDQG�ZULVW��������Q ����IRU�WKHLU�ZDLVW�SDLQ��������Q ���IRU�
WKH�SDLQ�RQ�WKHLU�KLSV�WKLJKV��������Q ����IRU�WKHLU�NQHH�SDLQ��
������Q ���IRU�WKH�SDLQ�RQ�WKHLU�IRRW��DQNOH��7DEOH�,,,��

In the study, it was determined that 2.9% (n=8) of the 
shipyard workers received a report due to their neck pain, 
1.8% (n=5) due to their shoulder pain, 1.4% (n=4) due to their 
back ache, 1.1% (3) due to their elbow pain, 1.4% (n=4) due 
WR�WKH�SDLQ�RQ�WKHLU�KDQG�ZULVW��������Q ���GXH�WR�WKH�SDLQ�RQ�
WKHLU�KLSV�WKLJKV��������Q ����GXH� WR� WKHLU�NQHH�SDLQ�������
�����GXH�WR�WKH�SDLQ�RQ�WKHLU�IRRW��DQNOH��7DEOH�,,,��

Table III: Distribution of the Traits of Shipyard Workers Related to 
                  Pain in Body Areas in the Last One Year.

It was determined that age increases the frequency of waist 
SDLQ� E\� ������ WLPHV� �*$�� �������������� EHLQJ� PDUULHG�
LQFUHDVHV�LW�E\�������WLPHV��*$����������������EHLQJ�JUDGXDW-
HG� IURP� KLJK� VFKRRO� LQFUHDVHV� LW� E\� ������ WLPHV� �*$��
��������������� EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\�
LQFUHDVHV�LW�E\�������WLPHV��*$�����������������ZRUNLQJ�ZLWK�
VKLIWV�LQFUHDVHV�LW�E\�������WLPHV��*$�����������������,W�ZDV�
determined that being married increases the frequency of 
QHFN�SDLQ�E\�������WLPHV��*$����������������EHLQJ�JUDGXDWHG�
IURP� KLJK� VFKRRO� LQFUHDVHV� LW� E\� ������ WLPHV� �*$��
��������������� EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\�
LQFUHDVHV� LW�E\��������WLPHV��*$�����������������QRW�GRLQJ�
DQ\�H[HUFLVHV�LQFUHDVHV�LW�E\�������WLPHV��*$����������������
�7DEOH�,9���
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ABSTRACT
Objective: 
In the research, it is aimed to evaluate the musculoskeletal system problems in shipyard employ-
ees. 

Method: 
The study is a cross-sectional study and was conducted in three shipyards in Kocaeli between 
October and December 2019. The survey form was used in the study. The second part of the 
questionnaire consisted of the Expanded Nordic Musculoskeletal System questionnaire. The 
study was conducted with 280 shipyard employees. Statistical significance level was taken as 
p <  0.05 in the analysis.

Result:
31.1% of the participants are in the age group 30 and under, 30.7% are in the 31-40 age group; 
their average age is 37.1 ± 10.5. It was found that 6.8% of the participants in the study had a 
chronic disease; 49.3% of them were still smoking; 14.3% of them used alcohol; 14.3% of them 
exercised regularly. In the study, 22.1% of the shipyard workers had pain in their waist, 18.2% 
on their back, 17.9% on their neck, and 16.1% on their shoulders. It was determined that 7.9% of 
the participants used medication for low back pain and 4.6% for neck and knee pain.

Conclusions:
In the study, it was found that the most common pain was in the waist and then in the upper 
extremity musculoskeletal system. It is recommended to make working environments more 
ergonomic and to provide training on the posture positions of the employees during working.

Key Words: 
Musculoskeletal disorders, Shipyard workers, Ergonomics

ÖZ
Amaç: 
$UDúWÕUPDGD��WHUVDQH�oDOÕúDQODUÕQGD�NDV�LVNHOHW�VLVWHPL�VRUXQODUÕQÕQ�GH÷HUOHQGLULOPHVL�DPDoODQ-
PDNWDGÕU�

Yöntem: 
$UDúWÕUPD�NHVLWVHO�WLSWH�ELU�oDOÕúPD�ROXS��(NLP�$UDOÕN������WDULKOHULQGH�.RFDHOL¶GH��o�WHUVDQHGH�

JHUoHNOHúWLULOPLúWLU��$UDúWÕUPDGD� DQNHW� IRUPX� NXOODQÕOPÕúWÕU��
$QNHWLQ� LNLQFL� E|O�P��� *HQLúOHWLOPLú� 1RUGLN� .DV�øVNHOHW�
6LVWHPL� DQNHWLQGHQ� ROXúPDNWDGÕU�� dDOÕúPD� ���� WHUVDQH�
oDOÕúDQÕ� LOH� \�U�W�OP�úW�U��$QDOL]GH� LVWDWLVWLNVHO� DQODPOÕOÕN�
G�]H\L�S�������DOÕQPÕúWÕU�

Bulgular: 
$UDúWÕUPD\D�NDWÕODQODUÕQ������¶L����\Dú�YH�DOWÕQGD�������¶VL�
������ \Dú� JUXEXQGD� ROXS�� \DúODUÕ� RUWDODPDVÕ� ���������� GLU��
$UDúWÕUPDGD�NDWÕOÕPFÕODUÕQ�����¶LQLQ�NURQLN�KDVWDOÕ÷Õ�ROGX÷X��
�����¶�Q�Q�KDOHQ�VLJDUD�LoWL÷L�������¶�Q�Q�DONRO�NXOODQGÕ÷Õ��
�����¶�Q�Q�G�]HQOL�HJ]HUVL]�\DSWÕ÷Õ�VDSWDQPÕúWÕU��$UDúWÕUPD-
GD� WHUVDQH� oDOÕúDQODUÕQÕQ� �����¶LQLQ� EHOLQGH�� �����¶VLQLQ�
VÕUWÕQGD�������¶XQXQ�ER\QXQGD�������¶LQLQ�RP]XQGD�VRQ�ELU�
\ÕOGD�D÷UÕ�VDSWDQPÕúWÕU��dDOÕúPDGD�NDWÕOÕPFÕODUÕQ�����¶X�EHO�
D÷UÕVÕ������¶VÕ�ER\XQ�YH�GL]�D÷UÕVÕ�QHGHQL\OH�LODo�NXOODQGÕ÷Õ�
WHVSLW�HGLOPLúWLU�

Sonuç: 
dDOÕúPDGD�HQ�VÕN�EHO��GDKD�VRQUD��VW�HNVWUHPLWHGH�NDV�LVNHOHW�
VLVWHPL�D÷UÕVÕ�ROGX÷X�VDSWDQPÕúWÕU��dDOÕúPD�RUWDPODUÕQÕQ�GDKD�
HUJRQRPLN�KDOH�JHWLULOPHVL�YH�oDOÕúDQODUÕQ�oDOÕúPD�VÕUDVÕQGD-
NL�GXUXú�SR]LV\RQODUÕ\OD�LOJLOL�H÷LWLP�YHULOPHVL�|QHULOPHNWH-
dir.

Anahtar Kelimeler:
.DV�LVNHOHW� VLVWHPL� UDKDWVÕ]OÕNODUÕ�� 7HUVDQH� oDOÕúDQODUÕ��
Ergonomi

INTRODUCTION
Shipyards are counted as heavy industries due to their equip-
ment and complexity of production processes. The shipbuild-
ing industry uses and produces a large number of products 
besides building materials. There are many production 
processes that cause accidents in terms of occupational health 
and safety. In shipbuilding, many different jobs need to be 
done together and at the same time (1). Employees in produc-
tion are often found in harsh working environments. Low 
back pain caused by ergonomic problems in the workplace is 
an important cause of disability (2). Shipyard industry work 
environments include numerous risk factors for back pain and 
other musculoskeletal disorders. Shipyard workers often 
make problematic postures such as kneeling, bending, 
crouching or lying down during their working time. Musculo-
skeletal problems have been reported with a high frequency 
in people who work in problematic posture and with poor 
psychological and social conditions (3-5). It has been found 
that the frequency of low back pain is higher among shipyard 
workers (6). The presence of many risk factors in the 
shipyard working environment reveals the need for a lot of 
work and solutions in this field. In our study, it is aimed to 
evaluate the musculoskeletal system problems in shipyard 
employees.

MATERIAL and METHODS
Study design: 
The research is a cross-sectional study. The research was 
carried out in October-December 2019 in three shipyards in 
Kocaeli. A total of 1500 people work in the shipyards. 
1 ������6 �������S �������T �������W���Į� ������VR��Q ��1
�
W���Į��
S
T�� �� >6�
�1���� �� W���Į��
S
T@� IRUPXOD� XVHG� IRU�
FDOFXODWLRQ�RI�VDPSOH�VL]H�DQG�WKHQ�ZDV�IRXQG�DV�Q� ������$OO�
employees are listed. Systematic sampling method was used 
in the study. The research was conducted with 280 people 
who agreed to participate in the study (transportation percent-
age 91.5). Ethics committee approval of the study was 
obtained from the Clinical Research Ethics Committee of 
Kocaeli Training and Research Hospital (2019-84). The study 
was conducted in accordance with the Declaration of Helsinki.

Outcome measures: 
The survey form was used in the study. The questionnaires 
consist of 2 parts and the first part consists of 15 questions on 
socio-demographic characteristics, and the second part 
consists of the Expanded Nordic Musculoskeletal System 
questionnaire (NMQ) (7,8).  The Turkish validity-reliability 
study of the Musculoskeletal System questionnaire was 
conducted (9). Purpose in NMQ; It is the evaluation of waist, 
neck, shoulder and general musculoskeletal complaints with 
VWDQGDUGL]HG�TXHVWLRQV���,Q�104��'LVWXUEDQFHV�LQ�WKH�ODVW����
months, last one month and seven days in certain nine symp-
tom regions (feet-ankles, knees, thighs-hips, wrists-hands, 
waist, elbows, back, shoulders, neck) marked by mapping of 
the body are questioned. 

Statistical analysis: 
Research data was evaluated with SPSS 22.0. Descriptive 
statistics are presented as mean ± standard deviation, 
frequency distribution and percentage. Binary logistic regres-
sion tests were used as statistical methods. Statistical signifi-
cance level was taken as  p< 0.05 in the analysis.

RESULTS
280 people were reached within the scope of the research.
31.1% (n = 87) of the participants were 30 years and younger, 
30.7% (n = 86) were in the 31-40 age group; Their average 
age was 37.1 ± 10.5, median 37 (min: 18; max: 64). 97.1% (n 
= 272) of the participants are male; 71.4% (n = 200) were 
married; 33.6% (n = 94) were high school graduates, 28.9% 
(n = 81) were primary school graduates; Body mass index of 
37.1% (n = 104) was between 25-29.9, and body mass index 
of 13.6% (n = 38) was 30 and above. It was determinedd that 
5.7% (n = 16) of those examined were working in shifts; the 
average working time in this workplace is 33.4 ± 51.3 
months, the median is 12 (min: 1; max: 300) months; total 
working time mean 110.8 ± 115.7 months, median 72 (min: 1; 
max: 552) months; weekly working hours mean 46.6 ± 4.6 
hours, median 45 (min: 35; max: 70) hours (Table I).

Table IV: Distribution of Pain Conditions in Waist and Neck Region in the    
                  Last One Year According to Socio-Demographic Characteristics 
                  of Shipyard Employees.

It was determined that being graduated from high school 
LQFUHDVHV� EDFN� SDLQ� E\� ������� WLPHV� �*$�� ���������������
EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\� LQFUHDVHV� LW� E\�
������� WLPHV� �*$�� ��������������� QRW� GRLQJ� DQ\� H[HUFLVHV�
LQFUHDVHV�LW�E\��������*$������������������,W�ZDV�GHWHUPLQHG�
that being married increases shoulder pain by 3.453 times 
�*$�����������������EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�
LQFUHDVHV� LW� E\� ������ �*$�� ���������������ZHHNO\�ZRUNLQJ�
KRXUV�LQFUHDVHV�LW�E\��������*$����������������7DEOH�9���

Table V: Distribution of Pain Conditions in Back and Shoulder Region in the    
               Last One Year According to Socio-Demographic Characteristics of 
               Shipyard Employees.

DISCUSSION 
31% of the shipyard employees participating in the study 
were 30 years and younger, 30% were in the 31-40 age group, 
11% were 51 years old and above, and their average age was 
found to be 37 (min: 18; max: 64). In the study conducted by 
Park et al. on the male shipyard workers on the southeastern 
coast of Korea, it has been stated that 52.5% of the partici-
pants were in the 40-49 age group, 22.9% were in the age 
group 50 and over, 19.4% were 30-39 years old and 5.1% 
were in the 20-29 age group (10). In the work done by Alexo-
poulos et al. at the shipyard industry, the average age of 
white-collar workers was 36.8 ± 9.1, and 38.7 ± 9.5 for 
blue-collar workers (11). Studies show that the majority of 
shipyard employees are in the middle age group.

In the research, the average working time of the shipyard 
employees in this workplace was 33 months, and the total of 
average working time was 110 months. In the study conduct-
ed by Park et al., it was stated that the working period of 
57.5% of the participants was 10-19 years, 27.9% of them 
was 20 years and more, and 14.7% of them worked for 1-9 
years (10). In the study by Alexopoulos et al., the average 
working time of white-collar workers was 9.5 ± 8.8 years, 
and that of blue-collar workers was 16.0 ± 10.0 years (11).  
In the study, 22% of the participants had pain on their waist, 
18% on their back, 17.9% on their neck, 16% on their shoul-
GHU������RQ�WKHLU�NQHH������RQ�WKHLU�KDQG�ZULVW�DQG�����RQ�
WKHLU� IRRW�DQNOH� LQ� WKH� ODVW� \HDU�� ,Q� WKH� VWXG\� FRQGXFWHG� E\�
Park et al. on the shipyard employees, 37.2% of the employ-
HHV� KDG� VKRXOGHU� V\PSWRPV�� ������ KDG� DUP�HOERZ� V\PS-
WRPV��������KDG�QHFN�V\PSWRPV��DQG�������KDG�KDQG�ZULVW�
symptoms (10). In the study conducted by Alexopoulos et al. 
at the shipyard industry, it was determined that the frequency 
of waist pain in the last 12 months  of white-collar workers 
was 39.3%, of metal workers was 33%, of welders was 39.8% 
and of other blue-collar workers was 37.9%; the frequency of 
VKRXOGHU�QHFN� SDLQ� LQ� WKH� ODVW� ��� PRQWKV� RI� ZKLWH�FROODU�
workers was 27.9%, of metal workers was 14.6%, of welders 
was 18.3% and of other blue-collar workers was 25.2%; the 
IUHTXHQF\� RI� KDQG�ZULVW� SDLQ� LQ� WKH� ODVW� ��� PRQWKV� RI�
white-collar workers was 17.0%, of metal workers was 
15.3%, of welders was 10.8% and of other blue-collar work-
ers was 13.4% (11).  In the study conducted by Akter et al. on 
metal workers it was determined that 65% of them had 
musculoskeletal symptoms on their back and waist, 33.3% on 
their neck, shoulders and knees, and 40% on their wrists in 
the last one year (12). In the study conducted by Soe et al. on 
migrant workers in the seafood industries, it was determined 
that 29.3% of the participants had musculoskeletal symptoms 
RQ� WKHLU� ZDLVW�� ������ RQ� WKHLU� KDQG�ZULVW�� ������ RQ� WKHLU�
VKRXOGHU�� ������ RQ� WKHLU� QHFN�� ������ RQ� WKHLU� IRRW�DQNOH��
15.5% on their back in the last 7 days (13). In the study 
FRQGXFWHG�E\�:LGDQDUNR�HW�DO��RQ�WKH�RFFXSDWLRQDO�LQGXVWULDO�
group it was determined that 54% of the participants had 
musculoskeletal symptoms on their waist, 43% on their neck, 
42% on their shoulder, 31% on their knee, and 30% on their 
KDQG�ZULVW� LQ� WKH� ODVW�\HDU�������� ,Q� WKH�VWXG\�FRQGXFWHG�E\�
Aghilinejad et al. on  steel industry workers it was determined 

that 64% of the participants had a musculoskeletal illness on 
their waist, 47% on their knee, 44% on their neck, 35% on 
WKHLU�EDFN������RQ�WKHLU�VKRXOGHU������RQ�WKHLU�KDQG�ZULVW�LQ�
the last 12 months (15). In addition to our study, it i s seen that 
the most common complaint is waist pain in other studies. 
Later, upper extremity problems come. This situation may be 
caused by the ergonomic problems in the working environ-
ment and the problems in the working positions of the 
employees.

In the study, it was found that age increases the frequency of 
low back pain by 0.940 times, being married increases it by 
3.745 times, being graduate from high school increases it by 
������WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDV
es it by 9.443 times, working in shifts increases it by 5.855 
times. Being married increases the frequency of neck pain by 
3.476, being graduated from high school increases it by 7.991 
WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDVHV�LW�E\�
11.164, not doing any exercises increases it by 5.753 times. It 
was found that being a high school graduate increases the 
IUHTXHQF\�RI�EDFN�SDLQ��������WLPHV��EHLQJ�D�FROOHJH�XQLYHU-
sity graduate increases it by 21,543 times, and not doing any 
exercises increases it by 7.755 times. It was found that being 
married increases the frequency of shoulder pain by 3.453 
WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDVHV�LW�E\�
7.108 times, and weekly working hours increases it by 0.823 
times. In the study conducted by Park et al. on male shipyard 
HPSOR\HHV��WKH�IUHTXHQF\�RI�KDQG�ZULVW��DUP�HOERZ��VKRXOGHU�
and neck symptoms was found to be lower in the 20-29 age 
JURXS��7KH�IUHTXHQF\�RI�KDQG�ZULVW�V\PSWRPV�ZDV�ORZHU�LQ�
QRQ�VPRNHUV�� 7KH� IUHTXHQF\� RI� DUP�HOERZ� DQG� VKRXOGHU�
symptoms was found to be lower in those with a working 
period of 1-9 years (10). In the study conducted by Soe et al. 
it was found that the frequency of musculoskeletal symptoms 
was 1.979 times higher in married and 1.655 times higher in 
those who worked 8.5 hours and more. It was found that the 
frequency of waist pain in those who had health problems in 
the last 3 months was 1.843 times higher. No difference was 
found between musculoskeletal symptoms according to age, 
gender and body mass index (13). In the study conducted by 
:LGDQDUNR� HW� DO�� RQ� RFFXSDWLRQDO�LQGXVWULDO� JURXS� LW� ZDV�
IRXQG�WKDW�WKH�IUHTXHQF\�RI�QHFN��VKRXOGHU��KDQG�ZULVW�V\PS-
toms was higher in women. Waist and knee musculoskeletal 
symptoms are higher in men (14). 

In the study, it was determined that 7.9% of the shipyard 
workers used medication for waist pain, 4.6% for neck and 
NQHH�SDLQ�������IRU�VKRXOGHU�DQG�IRRW�DQNOH�SDLQ�������IRU�
EDFN�DQG�KDQG�ZULVW�SDLQ��,Q�WKH�VWXG\�FRQGXFWHG�E\�$OH[R-
poulos et al. it was found that 17.9% of white-collar workers, 
17% of metal workers, 20.4% of welders and 21.4% of other 
blue-collar workers received health care due to their back 
pain; 11.8% of white-collar workers, 7.5% of metal workers, 
8.6% of welders, 8.0% of other blue-collar workers received 
KHDOWK� FDUH� GXH� WR� WKHLU� VKRXOGHU�QHFN� SDLQ�� ����� RI�
white-collar workers, 7.1% of metal workers, 5.4% of weld-
ers, 8.4% of other blue-collar workers received health care 
GXH�WR�WKHLU�KDQG�ZULVW�SDLQ�������,Q�VWXGLHV��LW�LV�VHHQ�WKDW�WKH\�

receive treatment for musculoskeletal complaints in signifi-
cant rates, although they are less than complaints. It is 
thought that reviewing working environments and employee 
positions and providing necessary precautions and training 
will make a significant contribution.

It was determined that 6.1% of the shipyard employees 
participating in the study were reported for low back pain, 
�����IRU�NQHH�SDLQ�������IRU�IRRW�DQNOH�SDLQ��DQG������IRU�
neck pain. It was found in the study conducted by Alexopou-
los et al. that 14.8% of white collars, 12.2% of metal workers, 
17.2% of welders, and 18.9% of other blue collars took sick 
leave due to low back pain; that 4.4% of white collars, 4.4% 
of metal workers, 7.5% of welders, 5% of other blue collars 
WRRN� VLFN� OHDYH� GXH� WR� VKRXOGHU�QHFN� SDLQ�� WKDW� ����� RI�
white-collar workers, 4.1% of metal workers, 2.2% of weld-
ers, and 2.9% of other blue-collars took sick leave due to 
KDQG�ZULVW�SDLQ�������,Q�WKH�VWXG\�FRQGXFWHG�E\�&KRRELQHK�HW�
al. on employees of sugar production plants it was found that 
23.3% of the participants received sick leave due to musculo-
skeletal disorders in the waist and knee, 20.7% on the back, 
������RQ�WKH�VKRXOGHU��DQG�������LQ�WKH�KDQG�ZULVW�LQ�WKH�ODVW�
12 months (16). Studies show that shipyard employees 
receive reports due to musculoskeletal complaints at a 
considerable rate. This issue is examined in detail and it is 
seen that it is important for both the health of the employees 
and the continuity of the production process.

CONCLUSION 
In the study, it was found that 22% of the shipyard employees 
had pain on their waist, 18% on their back, 17% on their neck, 
16% on their shoulders and 15% on the knee in the last year. 
,Q�WKH�VWXG\��LW�ZDV�GHWHUPLQHG�WKDW�WKH�KRPH�ZRUN�OLIH�ZDV�
affected of 10% of the participants in the last year due to low 
back pain, 11% went to a doctor, 7% used medication and 6% 
received a report. It was determined that shipyard employees 
who participated in the study had a significant musculoskele-
WDO�V\VWHP�SUREOHP�DQG�WKDW�WKHLU�KRPH�ZRUN�OLIH�ZDV�DIIHFWHG�
due to this problem, that they went to a doctor and used medi-
cation. It is recommended that working environments are 
made ergonomic, that employees should be trained about 
inappropriate working positions and physical exercise.
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Table I: Distribution of the Socio-Demographic Characteristics 
               of Shipyard Employees.


FROXPQ�SHUFHQWDJH���

It was determined that 6.8% (n = 19) of the participants in the 
study had a chronic disease; 5.4% (n = 15) of them regularly 
use medication; 30.7% (n = 86) never smoked, 20.0% (n = 
56) smoked and quit, 49.3% (n = 138) still smoked; 14.3% (n 
= 40) of them used alcohol; It was found that 14.3% (n = 39) 
exercised regularly, 55.9% (n = 152) occasionally and 22.9% 
(n = 81) did not exercise.
In the study, 17.9% (50) of the shipyard workers had pain on 
their necks, 16.1% on their shoulders (n = 45), 18.2% (n = 51) 
on their backs, 7.5% (n = 21) on their elbows, 12.1% (n = 34) 
LQ�WKH�KDQG�ZULVW���������Q� �����LQ�WKH�ZDLVW��������Q� �����
LQ�WKH�KLS���WKLJK���������Q� �����LQ�WKH�NQHH���������Q� ������
LQ�WKH�IRRW�DQNOH�LQ�WKH�ODVW�\HDU��7DEOH�,,���

Table II: Distribution of Pain Situations in Body Areas of 
                Shipyard Employees.

It was determined that 5.0% (n=14) of the participants had 
neck pain, 2.5% (n=7) of them had shoulder pain, 3.2% (n=9) 
had back ache, 1.8% (n=5) had elbow pain, 3.9% (n=11) had 
KDQG�ZULVW�SDLQ�������� �Q ����KDG�ZDLVW� DFKH������� �Q ���
KDG�SDLQ�RQ�WKHLU�KLSV�WKLJKV��������Q ����KDG�NQHH�SDLQ�DQG�
����� KDG� SDLQ� RQ� WKHLU� IRRW�DQNOH� WKDW� DIIHFWHG� WKHLU�
KRPH�ZRUN�OLIH��7DEOH�,,,��

It was determined that 4.6% (n=13) of the participants went 
to see a doctor for their neck pain, 2.9% (n=8) for their shoul-
der pain, 3.6% (n=10) for their back pain, 1.4% (n=4) for 
WKHLU�HOERZ�SDLQ��������Q ����IRU�WKH�SDLQ�LQ�WKHLU�KDQG�ZULVW��
11.4% (n=32) for their waist ache, 3.2% (n=9) for the pain on 
WKHLU� KLSV�WKLJKV�� ����� �Q ���� IRU� WKHLU� NQHH� SDLQ�� �����
�Q ����IRU�WKH�SDLQ�RQ�WKHLU�IRRW�DQNOH��7DEOH�,,,��
In the study, it was determined that 4.6% (n=13) of the partic-
ipants used medication for their neck pain, 3.2% (n=9) for 
their shoulder pain, 2.9% (n=8) for their back ache, 1.1% 
(n=3) for their elbow pain, 2.9% (n=8) for the pain on their 
KDQG�ZULVW��������Q ����IRU�WKHLU�ZDLVW�SDLQ��������Q ���IRU�
WKH�SDLQ�RQ�WKHLU�KLSV�WKLJKV��������Q ����IRU�WKHLU�NQHH�SDLQ��
������Q ���IRU�WKH�SDLQ�RQ�WKHLU�IRRW��DQNOH��7DEOH�,,,��

In the study, it was determined that 2.9% (n=8) of the 
shipyard workers received a report due to their neck pain, 
1.8% (n=5) due to their shoulder pain, 1.4% (n=4) due to their 
back ache, 1.1% (3) due to their elbow pain, 1.4% (n=4) due 
WR�WKH�SDLQ�RQ�WKHLU�KDQG�ZULVW��������Q ���GXH�WR�WKH�SDLQ�RQ�
WKHLU�KLSV�WKLJKV��������Q ����GXH� WR� WKHLU�NQHH�SDLQ�������
�����GXH�WR�WKH�SDLQ�RQ�WKHLU�IRRW��DQNOH��7DEOH�,,,��

Table III: Distribution of the Traits of Shipyard Workers Related to 
                  Pain in Body Areas in the Last One Year.

It was determined that age increases the frequency of waist 
SDLQ� E\� ������ WLPHV� �*$�� �������������� EHLQJ� PDUULHG�
LQFUHDVHV�LW�E\�������WLPHV��*$����������������EHLQJ�JUDGXDW-
HG� IURP� KLJK� VFKRRO� LQFUHDVHV� LW� E\� ������ WLPHV� �*$��
��������������� EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\�
LQFUHDVHV�LW�E\�������WLPHV��*$�����������������ZRUNLQJ�ZLWK�
VKLIWV�LQFUHDVHV�LW�E\�������WLPHV��*$�����������������,W�ZDV�
determined that being married increases the frequency of 
QHFN�SDLQ�E\�������WLPHV��*$����������������EHLQJ�JUDGXDWHG�
IURP� KLJK� VFKRRO� LQFUHDVHV� LW� E\� ������ WLPHV� �*$��
��������������� EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\�
LQFUHDVHV� LW�E\��������WLPHV��*$�����������������QRW�GRLQJ�
DQ\�H[HUFLVHV�LQFUHDVHV�LW�E\�������WLPHV��*$����������������
�7DEOH�,9���
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ABSTRACT
Objective: 
In the research, it is aimed to evaluate the musculoskeletal system problems in shipyard employ-
ees. 

Method: 
The study is a cross-sectional study and was conducted in three shipyards in Kocaeli between 
October and December 2019. The survey form was used in the study. The second part of the 
questionnaire consisted of the Expanded Nordic Musculoskeletal System questionnaire. The 
study was conducted with 280 shipyard employees. Statistical significance level was taken as 
p <  0.05 in the analysis.

Result:
31.1% of the participants are in the age group 30 and under, 30.7% are in the 31-40 age group; 
their average age is 37.1 ± 10.5. It was found that 6.8% of the participants in the study had a 
chronic disease; 49.3% of them were still smoking; 14.3% of them used alcohol; 14.3% of them 
exercised regularly. In the study, 22.1% of the shipyard workers had pain in their waist, 18.2% 
on their back, 17.9% on their neck, and 16.1% on their shoulders. It was determined that 7.9% of 
the participants used medication for low back pain and 4.6% for neck and knee pain.

Conclusions:
In the study, it was found that the most common pain was in the waist and then in the upper 
extremity musculoskeletal system. It is recommended to make working environments more 
ergonomic and to provide training on the posture positions of the employees during working.

Key Words: 
Musculoskeletal disorders, Shipyard workers, Ergonomics

ÖZ
Amaç: 
$UDúWÕUPDGD��WHUVDQH�oDOÕúDQODUÕQGD�NDV�LVNHOHW�VLVWHPL�VRUXQODUÕQÕQ�GH÷HUOHQGLULOPHVL�DPDoODQ-
PDNWDGÕU�

Yöntem: 
$UDúWÕUPD�NHVLWVHO�WLSWH�ELU�oDOÕúPD�ROXS��(NLP�$UDOÕN������WDULKOHULQGH�.RFDHOL¶GH��o�WHUVDQHGH�

JHUoHNOHúWLULOPLúWLU��$UDúWÕUPDGD� DQNHW� IRUPX� NXOODQÕOPÕúWÕU��
$QNHWLQ� LNLQFL� E|O�P��� *HQLúOHWLOPLú� 1RUGLN� .DV�øVNHOHW�
6LVWHPL� DQNHWLQGHQ� ROXúPDNWDGÕU�� dDOÕúPD� ���� WHUVDQH�
oDOÕúDQÕ� LOH� \�U�W�OP�úW�U��$QDOL]GH� LVWDWLVWLNVHO� DQODPOÕOÕN�
G�]H\L�S�������DOÕQPÕúWÕU�

Bulgular: 
$UDúWÕUPD\D�NDWÕODQODUÕQ������¶L����\Dú�YH�DOWÕQGD�������¶VL�
������ \Dú� JUXEXQGD� ROXS�� \DúODUÕ� RUWDODPDVÕ� ���������� GLU��
$UDúWÕUPDGD�NDWÕOÕPFÕODUÕQ�����¶LQLQ�NURQLN�KDVWDOÕ÷Õ�ROGX÷X��
�����¶�Q�Q�KDOHQ�VLJDUD�LoWL÷L�������¶�Q�Q�DONRO�NXOODQGÕ÷Õ��
�����¶�Q�Q�G�]HQOL�HJ]HUVL]�\DSWÕ÷Õ�VDSWDQPÕúWÕU��$UDúWÕUPD-
GD� WHUVDQH� oDOÕúDQODUÕQÕQ� �����¶LQLQ� EHOLQGH�� �����¶VLQLQ�
VÕUWÕQGD�������¶XQXQ�ER\QXQGD�������¶LQLQ�RP]XQGD�VRQ�ELU�
\ÕOGD�D÷UÕ�VDSWDQPÕúWÕU��dDOÕúPDGD�NDWÕOÕPFÕODUÕQ�����¶X�EHO�
D÷UÕVÕ������¶VÕ�ER\XQ�YH�GL]�D÷UÕVÕ�QHGHQL\OH�LODo�NXOODQGÕ÷Õ�
WHVSLW�HGLOPLúWLU�

Sonuç: 
dDOÕúPDGD�HQ�VÕN�EHO��GDKD�VRQUD��VW�HNVWUHPLWHGH�NDV�LVNHOHW�
VLVWHPL�D÷UÕVÕ�ROGX÷X�VDSWDQPÕúWÕU��dDOÕúPD�RUWDPODUÕQÕQ�GDKD�
HUJRQRPLN�KDOH�JHWLULOPHVL�YH�oDOÕúDQODUÕQ�oDOÕúPD�VÕUDVÕQGD-
NL�GXUXú�SR]LV\RQODUÕ\OD�LOJLOL�H÷LWLP�YHULOPHVL�|QHULOPHNWH-
dir.

Anahtar Kelimeler:
.DV�LVNHOHW� VLVWHPL� UDKDWVÕ]OÕNODUÕ�� 7HUVDQH� oDOÕúDQODUÕ��
Ergonomi

INTRODUCTION
Shipyards are counted as heavy industries due to their equip-
ment and complexity of production processes. The shipbuild-
ing industry uses and produces a large number of products 
besides building materials. There are many production 
processes that cause accidents in terms of occupational health 
and safety. In shipbuilding, many different jobs need to be 
done together and at the same time (1). Employees in produc-
tion are often found in harsh working environments. Low 
back pain caused by ergonomic problems in the workplace is 
an important cause of disability (2). Shipyard industry work 
environments include numerous risk factors for back pain and 
other musculoskeletal disorders. Shipyard workers often 
make problematic postures such as kneeling, bending, 
crouching or lying down during their working time. Musculo-
skeletal problems have been reported with a high frequency 
in people who work in problematic posture and with poor 
psychological and social conditions (3-5). It has been found 
that the frequency of low back pain is higher among shipyard 
workers (6). The presence of many risk factors in the 
shipyard working environment reveals the need for a lot of 
work and solutions in this field. In our study, it is aimed to 
evaluate the musculoskeletal system problems in shipyard 
employees.

MATERIAL and METHODS
Study design: 
The research is a cross-sectional study. The research was 
carried out in October-December 2019 in three shipyards in 
Kocaeli. A total of 1500 people work in the shipyards. 
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employees are listed. Systematic sampling method was used 
in the study. The research was conducted with 280 people 
who agreed to participate in the study (transportation percent-
age 91.5). Ethics committee approval of the study was 
obtained from the Clinical Research Ethics Committee of 
Kocaeli Training and Research Hospital (2019-84). The study 
was conducted in accordance with the Declaration of Helsinki.

Outcome measures: 
The survey form was used in the study. The questionnaires 
consist of 2 parts and the first part consists of 15 questions on 
socio-demographic characteristics, and the second part 
consists of the Expanded Nordic Musculoskeletal System 
questionnaire (NMQ) (7,8).  The Turkish validity-reliability 
study of the Musculoskeletal System questionnaire was 
conducted (9). Purpose in NMQ; It is the evaluation of waist, 
neck, shoulder and general musculoskeletal complaints with 
VWDQGDUGL]HG�TXHVWLRQV���,Q�104��'LVWXUEDQFHV�LQ�WKH�ODVW����
months, last one month and seven days in certain nine symp-
tom regions (feet-ankles, knees, thighs-hips, wrists-hands, 
waist, elbows, back, shoulders, neck) marked by mapping of 
the body are questioned. 

Statistical analysis: 
Research data was evaluated with SPSS 22.0. Descriptive 
statistics are presented as mean ± standard deviation, 
frequency distribution and percentage. Binary logistic regres-
sion tests were used as statistical methods. Statistical signifi-
cance level was taken as  p< 0.05 in the analysis.

RESULTS
280 people were reached within the scope of the research.
31.1% (n = 87) of the participants were 30 years and younger, 
30.7% (n = 86) were in the 31-40 age group; Their average 
age was 37.1 ± 10.5, median 37 (min: 18; max: 64). 97.1% (n 
= 272) of the participants are male; 71.4% (n = 200) were 
married; 33.6% (n = 94) were high school graduates, 28.9% 
(n = 81) were primary school graduates; Body mass index of 
37.1% (n = 104) was between 25-29.9, and body mass index 
of 13.6% (n = 38) was 30 and above. It was determinedd that 
5.7% (n = 16) of those examined were working in shifts; the 
average working time in this workplace is 33.4 ± 51.3 
months, the median is 12 (min: 1; max: 300) months; total 
working time mean 110.8 ± 115.7 months, median 72 (min: 1; 
max: 552) months; weekly working hours mean 46.6 ± 4.6 
hours, median 45 (min: 35; max: 70) hours (Table I).

Table IV: Distribution of Pain Conditions in Waist and Neck Region in the    
                  Last One Year According to Socio-Demographic Characteristics 
                  of Shipyard Employees.

It was determined that being graduated from high school 
LQFUHDVHV� EDFN� SDLQ� E\� ������� WLPHV� �*$�� ���������������
EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\� LQFUHDVHV� LW� E\�
������� WLPHV� �*$�� ��������������� QRW� GRLQJ� DQ\� H[HUFLVHV�
LQFUHDVHV�LW�E\��������*$������������������,W�ZDV�GHWHUPLQHG�
that being married increases shoulder pain by 3.453 times 
�*$�����������������EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�
LQFUHDVHV� LW� E\� ������ �*$�� ���������������ZHHNO\�ZRUNLQJ�
KRXUV�LQFUHDVHV�LW�E\��������*$����������������7DEOH�9���

Table V: Distribution of Pain Conditions in Back and Shoulder Region in the    
               Last One Year According to Socio-Demographic Characteristics of 
               Shipyard Employees.

DISCUSSION 
31% of the shipyard employees participating in the study 
were 30 years and younger, 30% were in the 31-40 age group, 
11% were 51 years old and above, and their average age was 
found to be 37 (min: 18; max: 64). In the study conducted by 
Park et al. on the male shipyard workers on the southeastern 
coast of Korea, it has been stated that 52.5% of the partici-
pants were in the 40-49 age group, 22.9% were in the age 
group 50 and over, 19.4% were 30-39 years old and 5.1% 
were in the 20-29 age group (10). In the work done by Alexo-
poulos et al. at the shipyard industry, the average age of 
white-collar workers was 36.8 ± 9.1, and 38.7 ± 9.5 for 
blue-collar workers (11). Studies show that the majority of 
shipyard employees are in the middle age group.

In the research, the average working time of the shipyard 
employees in this workplace was 33 months, and the total of 
average working time was 110 months. In the study conduct-
ed by Park et al., it was stated that the working period of 
57.5% of the participants was 10-19 years, 27.9% of them 
was 20 years and more, and 14.7% of them worked for 1-9 
years (10). In the study by Alexopoulos et al., the average 
working time of white-collar workers was 9.5 ± 8.8 years, 
and that of blue-collar workers was 16.0 ± 10.0 years (11).  
In the study, 22% of the participants had pain on their waist, 
18% on their back, 17.9% on their neck, 16% on their shoul-
GHU������RQ�WKHLU�NQHH������RQ�WKHLU�KDQG�ZULVW�DQG�����RQ�
WKHLU� IRRW�DQNOH� LQ� WKH� ODVW� \HDU�� ,Q� WKH� VWXG\� FRQGXFWHG� E\�
Park et al. on the shipyard employees, 37.2% of the employ-
HHV� KDG� VKRXOGHU� V\PSWRPV�� ������ KDG� DUP�HOERZ� V\PS-
WRPV��������KDG�QHFN�V\PSWRPV��DQG�������KDG�KDQG�ZULVW�
symptoms (10). In the study conducted by Alexopoulos et al. 
at the shipyard industry, it was determined that the frequency 
of waist pain in the last 12 months  of white-collar workers 
was 39.3%, of metal workers was 33%, of welders was 39.8% 
and of other blue-collar workers was 37.9%; the frequency of 
VKRXOGHU�QHFN� SDLQ� LQ� WKH� ODVW� ��� PRQWKV� RI� ZKLWH�FROODU�
workers was 27.9%, of metal workers was 14.6%, of welders 
was 18.3% and of other blue-collar workers was 25.2%; the 
IUHTXHQF\� RI� KDQG�ZULVW� SDLQ� LQ� WKH� ODVW� ��� PRQWKV� RI�
white-collar workers was 17.0%, of metal workers was 
15.3%, of welders was 10.8% and of other blue-collar work-
ers was 13.4% (11).  In the study conducted by Akter et al. on 
metal workers it was determined that 65% of them had 
musculoskeletal symptoms on their back and waist, 33.3% on 
their neck, shoulders and knees, and 40% on their wrists in 
the last one year (12). In the study conducted by Soe et al. on 
migrant workers in the seafood industries, it was determined 
that 29.3% of the participants had musculoskeletal symptoms 
RQ� WKHLU� ZDLVW�� ������ RQ� WKHLU� KDQG�ZULVW�� ������ RQ� WKHLU�
VKRXOGHU�� ������ RQ� WKHLU� QHFN�� ������ RQ� WKHLU� IRRW�DQNOH��
15.5% on their back in the last 7 days (13). In the study 
FRQGXFWHG�E\�:LGDQDUNR�HW�DO��RQ�WKH�RFFXSDWLRQDO�LQGXVWULDO�
group it was determined that 54% of the participants had 
musculoskeletal symptoms on their waist, 43% on their neck, 
42% on their shoulder, 31% on their knee, and 30% on their 
KDQG�ZULVW� LQ� WKH� ODVW�\HDU�������� ,Q� WKH�VWXG\�FRQGXFWHG�E\�
Aghilinejad et al. on  steel industry workers it was determined 

that 64% of the participants had a musculoskeletal illness on 
their waist, 47% on their knee, 44% on their neck, 35% on 
WKHLU�EDFN������RQ�WKHLU�VKRXOGHU������RQ�WKHLU�KDQG�ZULVW�LQ�
the last 12 months (15). In addition to our study, it i s seen that 
the most common complaint is waist pain in other studies. 
Later, upper extremity problems come. This situation may be 
caused by the ergonomic problems in the working environ-
ment and the problems in the working positions of the 
employees.

In the study, it was found that age increases the frequency of 
low back pain by 0.940 times, being married increases it by 
3.745 times, being graduate from high school increases it by 
������WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDV
es it by 9.443 times, working in shifts increases it by 5.855 
times. Being married increases the frequency of neck pain by 
3.476, being graduated from high school increases it by 7.991 
WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDVHV�LW�E\�
11.164, not doing any exercises increases it by 5.753 times. It 
was found that being a high school graduate increases the 
IUHTXHQF\�RI�EDFN�SDLQ��������WLPHV��EHLQJ�D�FROOHJH�XQLYHU-
sity graduate increases it by 21,543 times, and not doing any 
exercises increases it by 7.755 times. It was found that being 
married increases the frequency of shoulder pain by 3.453 
WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDVHV�LW�E\�
7.108 times, and weekly working hours increases it by 0.823 
times. In the study conducted by Park et al. on male shipyard 
HPSOR\HHV��WKH�IUHTXHQF\�RI�KDQG�ZULVW��DUP�HOERZ��VKRXOGHU�
and neck symptoms was found to be lower in the 20-29 age 
JURXS��7KH�IUHTXHQF\�RI�KDQG�ZULVW�V\PSWRPV�ZDV�ORZHU�LQ�
QRQ�VPRNHUV�� 7KH� IUHTXHQF\� RI� DUP�HOERZ� DQG� VKRXOGHU�
symptoms was found to be lower in those with a working 
period of 1-9 years (10). In the study conducted by Soe et al. 
it was found that the frequency of musculoskeletal symptoms 
was 1.979 times higher in married and 1.655 times higher in 
those who worked 8.5 hours and more. It was found that the 
frequency of waist pain in those who had health problems in 
the last 3 months was 1.843 times higher. No difference was 
found between musculoskeletal symptoms according to age, 
gender and body mass index (13). In the study conducted by 
:LGDQDUNR� HW� DO�� RQ� RFFXSDWLRQDO�LQGXVWULDO� JURXS� LW� ZDV�
IRXQG�WKDW�WKH�IUHTXHQF\�RI�QHFN��VKRXOGHU��KDQG�ZULVW�V\PS-
toms was higher in women. Waist and knee musculoskeletal 
symptoms are higher in men (14). 

In the study, it was determined that 7.9% of the shipyard 
workers used medication for waist pain, 4.6% for neck and 
NQHH�SDLQ�������IRU�VKRXOGHU�DQG�IRRW�DQNOH�SDLQ�������IRU�
EDFN�DQG�KDQG�ZULVW�SDLQ��,Q�WKH�VWXG\�FRQGXFWHG�E\�$OH[R-
poulos et al. it was found that 17.9% of white-collar workers, 
17% of metal workers, 20.4% of welders and 21.4% of other 
blue-collar workers received health care due to their back 
pain; 11.8% of white-collar workers, 7.5% of metal workers, 
8.6% of welders, 8.0% of other blue-collar workers received 
KHDOWK� FDUH� GXH� WR� WKHLU� VKRXOGHU�QHFN� SDLQ�� ����� RI�
white-collar workers, 7.1% of metal workers, 5.4% of weld-
ers, 8.4% of other blue-collar workers received health care 
GXH�WR�WKHLU�KDQG�ZULVW�SDLQ�������,Q�VWXGLHV��LW�LV�VHHQ�WKDW�WKH\�

receive treatment for musculoskeletal complaints in signifi-
cant rates, although they are less than complaints. It is 
thought that reviewing working environments and employee 
positions and providing necessary precautions and training 
will make a significant contribution.

It was determined that 6.1% of the shipyard employees 
participating in the study were reported for low back pain, 
�����IRU�NQHH�SDLQ�������IRU�IRRW�DQNOH�SDLQ��DQG������IRU�
neck pain. It was found in the study conducted by Alexopou-
los et al. that 14.8% of white collars, 12.2% of metal workers, 
17.2% of welders, and 18.9% of other blue collars took sick 
leave due to low back pain; that 4.4% of white collars, 4.4% 
of metal workers, 7.5% of welders, 5% of other blue collars 
WRRN� VLFN� OHDYH� GXH� WR� VKRXOGHU�QHFN� SDLQ�� WKDW� ����� RI�
white-collar workers, 4.1% of metal workers, 2.2% of weld-
ers, and 2.9% of other blue-collars took sick leave due to 
KDQG�ZULVW�SDLQ�������,Q�WKH�VWXG\�FRQGXFWHG�E\�&KRRELQHK�HW�
al. on employees of sugar production plants it was found that 
23.3% of the participants received sick leave due to musculo-
skeletal disorders in the waist and knee, 20.7% on the back, 
������RQ�WKH�VKRXOGHU��DQG�������LQ�WKH�KDQG�ZULVW�LQ�WKH�ODVW�
12 months (16). Studies show that shipyard employees 
receive reports due to musculoskeletal complaints at a 
considerable rate. This issue is examined in detail and it is 
seen that it is important for both the health of the employees 
and the continuity of the production process.

CONCLUSION 
In the study, it was found that 22% of the shipyard employees 
had pain on their waist, 18% on their back, 17% on their neck, 
16% on their shoulders and 15% on the knee in the last year. 
,Q�WKH�VWXG\��LW�ZDV�GHWHUPLQHG�WKDW�WKH�KRPH�ZRUN�OLIH�ZDV�
affected of 10% of the participants in the last year due to low 
back pain, 11% went to a doctor, 7% used medication and 6% 
received a report. It was determined that shipyard employees 
who participated in the study had a significant musculoskele-
WDO�V\VWHP�SUREOHP�DQG�WKDW�WKHLU�KRPH�ZRUN�OLIH�ZDV�DIIHFWHG�
due to this problem, that they went to a doctor and used medi-
cation. It is recommended that working environments are 
made ergonomic, that employees should be trained about 
inappropriate working positions and physical exercise.
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Table I: Distribution of the Socio-Demographic Characteristics 
               of Shipyard Employees.


FROXPQ�SHUFHQWDJH���

It was determined that 6.8% (n = 19) of the participants in the 
study had a chronic disease; 5.4% (n = 15) of them regularly 
use medication; 30.7% (n = 86) never smoked, 20.0% (n = 
56) smoked and quit, 49.3% (n = 138) still smoked; 14.3% (n 
= 40) of them used alcohol; It was found that 14.3% (n = 39) 
exercised regularly, 55.9% (n = 152) occasionally and 22.9% 
(n = 81) did not exercise.
In the study, 17.9% (50) of the shipyard workers had pain on 
their necks, 16.1% on their shoulders (n = 45), 18.2% (n = 51) 
on their backs, 7.5% (n = 21) on their elbows, 12.1% (n = 34) 
LQ�WKH�KDQG�ZULVW���������Q� �����LQ�WKH�ZDLVW��������Q� �����
LQ�WKH�KLS���WKLJK���������Q� �����LQ�WKH�NQHH���������Q� ������
LQ�WKH�IRRW�DQNOH�LQ�WKH�ODVW�\HDU��7DEOH�,,���

Table II: Distribution of Pain Situations in Body Areas of 
                Shipyard Employees.

It was determined that 5.0% (n=14) of the participants had 
neck pain, 2.5% (n=7) of them had shoulder pain, 3.2% (n=9) 
had back ache, 1.8% (n=5) had elbow pain, 3.9% (n=11) had 
KDQG�ZULVW�SDLQ�������� �Q ����KDG�ZDLVW� DFKH������� �Q ���
KDG�SDLQ�RQ�WKHLU�KLSV�WKLJKV��������Q ����KDG�NQHH�SDLQ�DQG�
����� KDG� SDLQ� RQ� WKHLU� IRRW�DQNOH� WKDW� DIIHFWHG� WKHLU�
KRPH�ZRUN�OLIH��7DEOH�,,,��

It was determined that 4.6% (n=13) of the participants went 
to see a doctor for their neck pain, 2.9% (n=8) for their shoul-
der pain, 3.6% (n=10) for their back pain, 1.4% (n=4) for 
WKHLU�HOERZ�SDLQ��������Q ����IRU�WKH�SDLQ�LQ�WKHLU�KDQG�ZULVW��
11.4% (n=32) for their waist ache, 3.2% (n=9) for the pain on 
WKHLU� KLSV�WKLJKV�� ����� �Q ���� IRU� WKHLU� NQHH� SDLQ�� �����
�Q ����IRU�WKH�SDLQ�RQ�WKHLU�IRRW�DQNOH��7DEOH�,,,��
In the study, it was determined that 4.6% (n=13) of the partic-
ipants used medication for their neck pain, 3.2% (n=9) for 
their shoulder pain, 2.9% (n=8) for their back ache, 1.1% 
(n=3) for their elbow pain, 2.9% (n=8) for the pain on their 
KDQG�ZULVW��������Q ����IRU�WKHLU�ZDLVW�SDLQ��������Q ���IRU�
WKH�SDLQ�RQ�WKHLU�KLSV�WKLJKV��������Q ����IRU�WKHLU�NQHH�SDLQ��
������Q ���IRU�WKH�SDLQ�RQ�WKHLU�IRRW��DQNOH��7DEOH�,,,��

In the study, it was determined that 2.9% (n=8) of the 
shipyard workers received a report due to their neck pain, 
1.8% (n=5) due to their shoulder pain, 1.4% (n=4) due to their 
back ache, 1.1% (3) due to their elbow pain, 1.4% (n=4) due 
WR�WKH�SDLQ�RQ�WKHLU�KDQG�ZULVW��������Q ���GXH�WR�WKH�SDLQ�RQ�
WKHLU�KLSV�WKLJKV��������Q ����GXH� WR� WKHLU�NQHH�SDLQ�������
�����GXH�WR�WKH�SDLQ�RQ�WKHLU�IRRW��DQNOH��7DEOH�,,,��

Table III: Distribution of the Traits of Shipyard Workers Related to 
                  Pain in Body Areas in the Last One Year.

It was determined that age increases the frequency of waist 
SDLQ� E\� ������ WLPHV� �*$�� �������������� EHLQJ� PDUULHG�
LQFUHDVHV�LW�E\�������WLPHV��*$����������������EHLQJ�JUDGXDW-
HG� IURP� KLJK� VFKRRO� LQFUHDVHV� LW� E\� ������ WLPHV� �*$��
��������������� EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\�
LQFUHDVHV�LW�E\�������WLPHV��*$�����������������ZRUNLQJ�ZLWK�
VKLIWV�LQFUHDVHV�LW�E\�������WLPHV��*$�����������������,W�ZDV�
determined that being married increases the frequency of 
QHFN�SDLQ�E\�������WLPHV��*$����������������EHLQJ�JUDGXDWHG�
IURP� KLJK� VFKRRO� LQFUHDVHV� LW� E\� ������ WLPHV� �*$��
��������������� EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\�
LQFUHDVHV� LW�E\��������WLPHV��*$�����������������QRW�GRLQJ�
DQ\�H[HUFLVHV�LQFUHDVHV�LW�E\�������WLPHV��*$����������������
�7DEOH�,9���
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ABSTRACT
Objective: 
In the research, it is aimed to evaluate the musculoskeletal system problems in shipyard employ-
ees. 

Method: 
The study is a cross-sectional study and was conducted in three shipyards in Kocaeli between 
October and December 2019. The survey form was used in the study. The second part of the 
questionnaire consisted of the Expanded Nordic Musculoskeletal System questionnaire. The 
study was conducted with 280 shipyard employees. Statistical significance level was taken as 
p <  0.05 in the analysis.

Result:
31.1% of the participants are in the age group 30 and under, 30.7% are in the 31-40 age group; 
their average age is 37.1 ± 10.5. It was found that 6.8% of the participants in the study had a 
chronic disease; 49.3% of them were still smoking; 14.3% of them used alcohol; 14.3% of them 
exercised regularly. In the study, 22.1% of the shipyard workers had pain in their waist, 18.2% 
on their back, 17.9% on their neck, and 16.1% on their shoulders. It was determined that 7.9% of 
the participants used medication for low back pain and 4.6% for neck and knee pain.

Conclusions:
In the study, it was found that the most common pain was in the waist and then in the upper 
extremity musculoskeletal system. It is recommended to make working environments more 
ergonomic and to provide training on the posture positions of the employees during working.

Key Words: 
Musculoskeletal disorders, Shipyard workers, Ergonomics
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.DV�LVNHOHW� VLVWHPL� UDKDWVÕ]OÕNODUÕ�� 7HUVDQH� oDOÕúDQODUÕ��
Ergonomi

INTRODUCTION
Shipyards are counted as heavy industries due to their equip-
ment and complexity of production processes. The shipbuild-
ing industry uses and produces a large number of products 
besides building materials. There are many production 
processes that cause accidents in terms of occupational health 
and safety. In shipbuilding, many different jobs need to be 
done together and at the same time (1). Employees in produc-
tion are often found in harsh working environments. Low 
back pain caused by ergonomic problems in the workplace is 
an important cause of disability (2). Shipyard industry work 
environments include numerous risk factors for back pain and 
other musculoskeletal disorders. Shipyard workers often 
make problematic postures such as kneeling, bending, 
crouching or lying down during their working time. Musculo-
skeletal problems have been reported with a high frequency 
in people who work in problematic posture and with poor 
psychological and social conditions (3-5). It has been found 
that the frequency of low back pain is higher among shipyard 
workers (6). The presence of many risk factors in the 
shipyard working environment reveals the need for a lot of 
work and solutions in this field. In our study, it is aimed to 
evaluate the musculoskeletal system problems in shipyard 
employees.

MATERIAL and METHODS
Study design: 
The research is a cross-sectional study. The research was 
carried out in October-December 2019 in three shipyards in 
Kocaeli. A total of 1500 people work in the shipyards. 
1 ������6 �������S �������T �������W���Į� ������VR��Q ��1
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employees are listed. Systematic sampling method was used 
in the study. The research was conducted with 280 people 
who agreed to participate in the study (transportation percent-
age 91.5). Ethics committee approval of the study was 
obtained from the Clinical Research Ethics Committee of 
Kocaeli Training and Research Hospital (2019-84). The study 
was conducted in accordance with the Declaration of Helsinki.

Outcome measures: 
The survey form was used in the study. The questionnaires 
consist of 2 parts and the first part consists of 15 questions on 
socio-demographic characteristics, and the second part 
consists of the Expanded Nordic Musculoskeletal System 
questionnaire (NMQ) (7,8).  The Turkish validity-reliability 
study of the Musculoskeletal System questionnaire was 
conducted (9). Purpose in NMQ; It is the evaluation of waist, 
neck, shoulder and general musculoskeletal complaints with 
VWDQGDUGL]HG�TXHVWLRQV���,Q�104��'LVWXUEDQFHV�LQ�WKH�ODVW����
months, last one month and seven days in certain nine symp-
tom regions (feet-ankles, knees, thighs-hips, wrists-hands, 
waist, elbows, back, shoulders, neck) marked by mapping of 
the body are questioned. 

Statistical analysis: 
Research data was evaluated with SPSS 22.0. Descriptive 
statistics are presented as mean ± standard deviation, 
frequency distribution and percentage. Binary logistic regres-
sion tests were used as statistical methods. Statistical signifi-
cance level was taken as  p< 0.05 in the analysis.

RESULTS
280 people were reached within the scope of the research.
31.1% (n = 87) of the participants were 30 years and younger, 
30.7% (n = 86) were in the 31-40 age group; Their average 
age was 37.1 ± 10.5, median 37 (min: 18; max: 64). 97.1% (n 
= 272) of the participants are male; 71.4% (n = 200) were 
married; 33.6% (n = 94) were high school graduates, 28.9% 
(n = 81) were primary school graduates; Body mass index of 
37.1% (n = 104) was between 25-29.9, and body mass index 
of 13.6% (n = 38) was 30 and above. It was determinedd that 
5.7% (n = 16) of those examined were working in shifts; the 
average working time in this workplace is 33.4 ± 51.3 
months, the median is 12 (min: 1; max: 300) months; total 
working time mean 110.8 ± 115.7 months, median 72 (min: 1; 
max: 552) months; weekly working hours mean 46.6 ± 4.6 
hours, median 45 (min: 35; max: 70) hours (Table I).

Table IV: Distribution of Pain Conditions in Waist and Neck Region in the    
                  Last One Year According to Socio-Demographic Characteristics 
                  of Shipyard Employees.

It was determined that being graduated from high school 
LQFUHDVHV� EDFN� SDLQ� E\� ������� WLPHV� �*$�� ���������������
EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\� LQFUHDVHV� LW� E\�
������� WLPHV� �*$�� ��������������� QRW� GRLQJ� DQ\� H[HUFLVHV�
LQFUHDVHV�LW�E\��������*$������������������,W�ZDV�GHWHUPLQHG�
that being married increases shoulder pain by 3.453 times 
�*$�����������������EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�
LQFUHDVHV� LW� E\� ������ �*$�� ���������������ZHHNO\�ZRUNLQJ�
KRXUV�LQFUHDVHV�LW�E\��������*$����������������7DEOH�9���

Table V: Distribution of Pain Conditions in Back and Shoulder Region in the    
               Last One Year According to Socio-Demographic Characteristics of 
               Shipyard Employees.

DISCUSSION 
31% of the shipyard employees participating in the study 
were 30 years and younger, 30% were in the 31-40 age group, 
11% were 51 years old and above, and their average age was 
found to be 37 (min: 18; max: 64). In the study conducted by 
Park et al. on the male shipyard workers on the southeastern 
coast of Korea, it has been stated that 52.5% of the partici-
pants were in the 40-49 age group, 22.9% were in the age 
group 50 and over, 19.4% were 30-39 years old and 5.1% 
were in the 20-29 age group (10). In the work done by Alexo-
poulos et al. at the shipyard industry, the average age of 
white-collar workers was 36.8 ± 9.1, and 38.7 ± 9.5 for 
blue-collar workers (11). Studies show that the majority of 
shipyard employees are in the middle age group.

In the research, the average working time of the shipyard 
employees in this workplace was 33 months, and the total of 
average working time was 110 months. In the study conduct-
ed by Park et al., it was stated that the working period of 
57.5% of the participants was 10-19 years, 27.9% of them 
was 20 years and more, and 14.7% of them worked for 1-9 
years (10). In the study by Alexopoulos et al., the average 
working time of white-collar workers was 9.5 ± 8.8 years, 
and that of blue-collar workers was 16.0 ± 10.0 years (11).  
In the study, 22% of the participants had pain on their waist, 
18% on their back, 17.9% on their neck, 16% on their shoul-
GHU������RQ�WKHLU�NQHH������RQ�WKHLU�KDQG�ZULVW�DQG�����RQ�
WKHLU� IRRW�DQNOH� LQ� WKH� ODVW� \HDU�� ,Q� WKH� VWXG\� FRQGXFWHG� E\�
Park et al. on the shipyard employees, 37.2% of the employ-
HHV� KDG� VKRXOGHU� V\PSWRPV�� ������ KDG� DUP�HOERZ� V\PS-
WRPV��������KDG�QHFN�V\PSWRPV��DQG�������KDG�KDQG�ZULVW�
symptoms (10). In the study conducted by Alexopoulos et al. 
at the shipyard industry, it was determined that the frequency 
of waist pain in the last 12 months  of white-collar workers 
was 39.3%, of metal workers was 33%, of welders was 39.8% 
and of other blue-collar workers was 37.9%; the frequency of 
VKRXOGHU�QHFN� SDLQ� LQ� WKH� ODVW� ��� PRQWKV� RI� ZKLWH�FROODU�
workers was 27.9%, of metal workers was 14.6%, of welders 
was 18.3% and of other blue-collar workers was 25.2%; the 
IUHTXHQF\� RI� KDQG�ZULVW� SDLQ� LQ� WKH� ODVW� ��� PRQWKV� RI�
white-collar workers was 17.0%, of metal workers was 
15.3%, of welders was 10.8% and of other blue-collar work-
ers was 13.4% (11).  In the study conducted by Akter et al. on 
metal workers it was determined that 65% of them had 
musculoskeletal symptoms on their back and waist, 33.3% on 
their neck, shoulders and knees, and 40% on their wrists in 
the last one year (12). In the study conducted by Soe et al. on 
migrant workers in the seafood industries, it was determined 
that 29.3% of the participants had musculoskeletal symptoms 
RQ� WKHLU� ZDLVW�� ������ RQ� WKHLU� KDQG�ZULVW�� ������ RQ� WKHLU�
VKRXOGHU�� ������ RQ� WKHLU� QHFN�� ������ RQ� WKHLU� IRRW�DQNOH��
15.5% on their back in the last 7 days (13). In the study 
FRQGXFWHG�E\�:LGDQDUNR�HW�DO��RQ�WKH�RFFXSDWLRQDO�LQGXVWULDO�
group it was determined that 54% of the participants had 
musculoskeletal symptoms on their waist, 43% on their neck, 
42% on their shoulder, 31% on their knee, and 30% on their 
KDQG�ZULVW� LQ� WKH� ODVW�\HDU�������� ,Q� WKH�VWXG\�FRQGXFWHG�E\�
Aghilinejad et al. on  steel industry workers it was determined 

that 64% of the participants had a musculoskeletal illness on 
their waist, 47% on their knee, 44% on their neck, 35% on 
WKHLU�EDFN������RQ�WKHLU�VKRXOGHU������RQ�WKHLU�KDQG�ZULVW�LQ�
the last 12 months (15). In addition to our study, it i s seen that 
the most common complaint is waist pain in other studies. 
Later, upper extremity problems come. This situation may be 
caused by the ergonomic problems in the working environ-
ment and the problems in the working positions of the 
employees.

In the study, it was found that age increases the frequency of 
low back pain by 0.940 times, being married increases it by 
3.745 times, being graduate from high school increases it by 
������WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDV
es it by 9.443 times, working in shifts increases it by 5.855 
times. Being married increases the frequency of neck pain by 
3.476, being graduated from high school increases it by 7.991 
WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDVHV�LW�E\�
11.164, not doing any exercises increases it by 5.753 times. It 
was found that being a high school graduate increases the 
IUHTXHQF\�RI�EDFN�SDLQ��������WLPHV��EHLQJ�D�FROOHJH�XQLYHU-
sity graduate increases it by 21,543 times, and not doing any 
exercises increases it by 7.755 times. It was found that being 
married increases the frequency of shoulder pain by 3.453 
WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDVHV�LW�E\�
7.108 times, and weekly working hours increases it by 0.823 
times. In the study conducted by Park et al. on male shipyard 
HPSOR\HHV��WKH�IUHTXHQF\�RI�KDQG�ZULVW��DUP�HOERZ��VKRXOGHU�
and neck symptoms was found to be lower in the 20-29 age 
JURXS��7KH�IUHTXHQF\�RI�KDQG�ZULVW�V\PSWRPV�ZDV�ORZHU�LQ�
QRQ�VPRNHUV�� 7KH� IUHTXHQF\� RI� DUP�HOERZ� DQG� VKRXOGHU�
symptoms was found to be lower in those with a working 
period of 1-9 years (10). In the study conducted by Soe et al. 
it was found that the frequency of musculoskeletal symptoms 
was 1.979 times higher in married and 1.655 times higher in 
those who worked 8.5 hours and more. It was found that the 
frequency of waist pain in those who had health problems in 
the last 3 months was 1.843 times higher. No difference was 
found between musculoskeletal symptoms according to age, 
gender and body mass index (13). In the study conducted by 
:LGDQDUNR� HW� DO�� RQ� RFFXSDWLRQDO�LQGXVWULDO� JURXS� LW� ZDV�
IRXQG�WKDW�WKH�IUHTXHQF\�RI�QHFN��VKRXOGHU��KDQG�ZULVW�V\PS-
toms was higher in women. Waist and knee musculoskeletal 
symptoms are higher in men (14). 

In the study, it was determined that 7.9% of the shipyard 
workers used medication for waist pain, 4.6% for neck and 
NQHH�SDLQ�������IRU�VKRXOGHU�DQG�IRRW�DQNOH�SDLQ�������IRU�
EDFN�DQG�KDQG�ZULVW�SDLQ��,Q�WKH�VWXG\�FRQGXFWHG�E\�$OH[R-
poulos et al. it was found that 17.9% of white-collar workers, 
17% of metal workers, 20.4% of welders and 21.4% of other 
blue-collar workers received health care due to their back 
pain; 11.8% of white-collar workers, 7.5% of metal workers, 
8.6% of welders, 8.0% of other blue-collar workers received 
KHDOWK� FDUH� GXH� WR� WKHLU� VKRXOGHU�QHFN� SDLQ�� ����� RI�
white-collar workers, 7.1% of metal workers, 5.4% of weld-
ers, 8.4% of other blue-collar workers received health care 
GXH�WR�WKHLU�KDQG�ZULVW�SDLQ�������,Q�VWXGLHV��LW�LV�VHHQ�WKDW�WKH\�

receive treatment for musculoskeletal complaints in signifi-
cant rates, although they are less than complaints. It is 
thought that reviewing working environments and employee 
positions and providing necessary precautions and training 
will make a significant contribution.

It was determined that 6.1% of the shipyard employees 
participating in the study were reported for low back pain, 
�����IRU�NQHH�SDLQ�������IRU�IRRW�DQNOH�SDLQ��DQG������IRU�
neck pain. It was found in the study conducted by Alexopou-
los et al. that 14.8% of white collars, 12.2% of metal workers, 
17.2% of welders, and 18.9% of other blue collars took sick 
leave due to low back pain; that 4.4% of white collars, 4.4% 
of metal workers, 7.5% of welders, 5% of other blue collars 
WRRN� VLFN� OHDYH� GXH� WR� VKRXOGHU�QHFN� SDLQ�� WKDW� ����� RI�
white-collar workers, 4.1% of metal workers, 2.2% of weld-
ers, and 2.9% of other blue-collars took sick leave due to 
KDQG�ZULVW�SDLQ�������,Q�WKH�VWXG\�FRQGXFWHG�E\�&KRRELQHK�HW�
al. on employees of sugar production plants it was found that 
23.3% of the participants received sick leave due to musculo-
skeletal disorders in the waist and knee, 20.7% on the back, 
������RQ�WKH�VKRXOGHU��DQG�������LQ�WKH�KDQG�ZULVW�LQ�WKH�ODVW�
12 months (16). Studies show that shipyard employees 
receive reports due to musculoskeletal complaints at a 
considerable rate. This issue is examined in detail and it is 
seen that it is important for both the health of the employees 
and the continuity of the production process.

CONCLUSION 
In the study, it was found that 22% of the shipyard employees 
had pain on their waist, 18% on their back, 17% on their neck, 
16% on their shoulders and 15% on the knee in the last year. 
,Q�WKH�VWXG\��LW�ZDV�GHWHUPLQHG�WKDW�WKH�KRPH�ZRUN�OLIH�ZDV�
affected of 10% of the participants in the last year due to low 
back pain, 11% went to a doctor, 7% used medication and 6% 
received a report. It was determined that shipyard employees 
who participated in the study had a significant musculoskele-
WDO�V\VWHP�SUREOHP�DQG�WKDW�WKHLU�KRPH�ZRUN�OLIH�ZDV�DIIHFWHG�
due to this problem, that they went to a doctor and used medi-
cation. It is recommended that working environments are 
made ergonomic, that employees should be trained about 
inappropriate working positions and physical exercise.
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Table I: Distribution of the Socio-Demographic Characteristics 
               of Shipyard Employees.


FROXPQ�SHUFHQWDJH���

It was determined that 6.8% (n = 19) of the participants in the 
study had a chronic disease; 5.4% (n = 15) of them regularly 
use medication; 30.7% (n = 86) never smoked, 20.0% (n = 
56) smoked and quit, 49.3% (n = 138) still smoked; 14.3% (n 
= 40) of them used alcohol; It was found that 14.3% (n = 39) 
exercised regularly, 55.9% (n = 152) occasionally and 22.9% 
(n = 81) did not exercise.
In the study, 17.9% (50) of the shipyard workers had pain on 
their necks, 16.1% on their shoulders (n = 45), 18.2% (n = 51) 
on their backs, 7.5% (n = 21) on their elbows, 12.1% (n = 34) 
LQ�WKH�KDQG�ZULVW���������Q� �����LQ�WKH�ZDLVW��������Q� �����
LQ�WKH�KLS���WKLJK���������Q� �����LQ�WKH�NQHH���������Q� ������
LQ�WKH�IRRW�DQNOH�LQ�WKH�ODVW�\HDU��7DEOH�,,���

Table II: Distribution of Pain Situations in Body Areas of 
                Shipyard Employees.

It was determined that 5.0% (n=14) of the participants had 
neck pain, 2.5% (n=7) of them had shoulder pain, 3.2% (n=9) 
had back ache, 1.8% (n=5) had elbow pain, 3.9% (n=11) had 
KDQG�ZULVW�SDLQ�������� �Q ����KDG�ZDLVW� DFKH������� �Q ���
KDG�SDLQ�RQ�WKHLU�KLSV�WKLJKV��������Q ����KDG�NQHH�SDLQ�DQG�
����� KDG� SDLQ� RQ� WKHLU� IRRW�DQNOH� WKDW� DIIHFWHG� WKHLU�
KRPH�ZRUN�OLIH��7DEOH�,,,��

It was determined that 4.6% (n=13) of the participants went 
to see a doctor for their neck pain, 2.9% (n=8) for their shoul-
der pain, 3.6% (n=10) for their back pain, 1.4% (n=4) for 
WKHLU�HOERZ�SDLQ��������Q ����IRU�WKH�SDLQ�LQ�WKHLU�KDQG�ZULVW��
11.4% (n=32) for their waist ache, 3.2% (n=9) for the pain on 
WKHLU� KLSV�WKLJKV�� ����� �Q ���� IRU� WKHLU� NQHH� SDLQ�� �����
�Q ����IRU�WKH�SDLQ�RQ�WKHLU�IRRW�DQNOH��7DEOH�,,,��
In the study, it was determined that 4.6% (n=13) of the partic-
ipants used medication for their neck pain, 3.2% (n=9) for 
their shoulder pain, 2.9% (n=8) for their back ache, 1.1% 
(n=3) for their elbow pain, 2.9% (n=8) for the pain on their 
KDQG�ZULVW��������Q ����IRU�WKHLU�ZDLVW�SDLQ��������Q ���IRU�
WKH�SDLQ�RQ�WKHLU�KLSV�WKLJKV��������Q ����IRU�WKHLU�NQHH�SDLQ��
������Q ���IRU�WKH�SDLQ�RQ�WKHLU�IRRW��DQNOH��7DEOH�,,,��

In the study, it was determined that 2.9% (n=8) of the 
shipyard workers received a report due to their neck pain, 
1.8% (n=5) due to their shoulder pain, 1.4% (n=4) due to their 
back ache, 1.1% (3) due to their elbow pain, 1.4% (n=4) due 
WR�WKH�SDLQ�RQ�WKHLU�KDQG�ZULVW��������Q ���GXH�WR�WKH�SDLQ�RQ�
WKHLU�KLSV�WKLJKV��������Q ����GXH� WR� WKHLU�NQHH�SDLQ�������
�����GXH�WR�WKH�SDLQ�RQ�WKHLU�IRRW��DQNOH��7DEOH�,,,��

Table III: Distribution of the Traits of Shipyard Workers Related to 
                  Pain in Body Areas in the Last One Year.

It was determined that age increases the frequency of waist 
SDLQ� E\� ������ WLPHV� �*$�� �������������� EHLQJ� PDUULHG�
LQFUHDVHV�LW�E\�������WLPHV��*$����������������EHLQJ�JUDGXDW-
HG� IURP� KLJK� VFKRRO� LQFUHDVHV� LW� E\� ������ WLPHV� �*$��
��������������� EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\�
LQFUHDVHV�LW�E\�������WLPHV��*$�����������������ZRUNLQJ�ZLWK�
VKLIWV�LQFUHDVHV�LW�E\�������WLPHV��*$�����������������,W�ZDV�
determined that being married increases the frequency of 
QHFN�SDLQ�E\�������WLPHV��*$����������������EHLQJ�JUDGXDWHG�
IURP� KLJK� VFKRRO� LQFUHDVHV� LW� E\� ������ WLPHV� �*$��
��������������� EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\�
LQFUHDVHV� LW�E\��������WLPHV��*$�����������������QRW�GRLQJ�
DQ\�H[HUFLVHV�LQFUHDVHV�LW�E\�������WLPHV��*$����������������
�7DEOH�,9���
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ABSTRACT
Objective: 
In the research, it is aimed to evaluate the musculoskeletal system problems in shipyard employ-
ees. 

Method: 
The study is a cross-sectional study and was conducted in three shipyards in Kocaeli between 
October and December 2019. The survey form was used in the study. The second part of the 
questionnaire consisted of the Expanded Nordic Musculoskeletal System questionnaire. The 
study was conducted with 280 shipyard employees. Statistical significance level was taken as 
p <  0.05 in the analysis.

Result:
31.1% of the participants are in the age group 30 and under, 30.7% are in the 31-40 age group; 
their average age is 37.1 ± 10.5. It was found that 6.8% of the participants in the study had a 
chronic disease; 49.3% of them were still smoking; 14.3% of them used alcohol; 14.3% of them 
exercised regularly. In the study, 22.1% of the shipyard workers had pain in their waist, 18.2% 
on their back, 17.9% on their neck, and 16.1% on their shoulders. It was determined that 7.9% of 
the participants used medication for low back pain and 4.6% for neck and knee pain.

Conclusions:
In the study, it was found that the most common pain was in the waist and then in the upper 
extremity musculoskeletal system. It is recommended to make working environments more 
ergonomic and to provide training on the posture positions of the employees during working.
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INTRODUCTION
Shipyards are counted as heavy industries due to their equip-
ment and complexity of production processes. The shipbuild-
ing industry uses and produces a large number of products 
besides building materials. There are many production 
processes that cause accidents in terms of occupational health 
and safety. In shipbuilding, many different jobs need to be 
done together and at the same time (1). Employees in produc-
tion are often found in harsh working environments. Low 
back pain caused by ergonomic problems in the workplace is 
an important cause of disability (2). Shipyard industry work 
environments include numerous risk factors for back pain and 
other musculoskeletal disorders. Shipyard workers often 
make problematic postures such as kneeling, bending, 
crouching or lying down during their working time. Musculo-
skeletal problems have been reported with a high frequency 
in people who work in problematic posture and with poor 
psychological and social conditions (3-5). It has been found 
that the frequency of low back pain is higher among shipyard 
workers (6). The presence of many risk factors in the 
shipyard working environment reveals the need for a lot of 
work and solutions in this field. In our study, it is aimed to 
evaluate the musculoskeletal system problems in shipyard 
employees.

MATERIAL and METHODS
Study design: 
The research is a cross-sectional study. The research was 
carried out in October-December 2019 in three shipyards in 
Kocaeli. A total of 1500 people work in the shipyards. 
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employees are listed. Systematic sampling method was used 
in the study. The research was conducted with 280 people 
who agreed to participate in the study (transportation percent-
age 91.5). Ethics committee approval of the study was 
obtained from the Clinical Research Ethics Committee of 
Kocaeli Training and Research Hospital (2019-84). The study 
was conducted in accordance with the Declaration of Helsinki.

Outcome measures: 
The survey form was used in the study. The questionnaires 
consist of 2 parts and the first part consists of 15 questions on 
socio-demographic characteristics, and the second part 
consists of the Expanded Nordic Musculoskeletal System 
questionnaire (NMQ) (7,8).  The Turkish validity-reliability 
study of the Musculoskeletal System questionnaire was 
conducted (9). Purpose in NMQ; It is the evaluation of waist, 
neck, shoulder and general musculoskeletal complaints with 
VWDQGDUGL]HG�TXHVWLRQV���,Q�104��'LVWXUEDQFHV�LQ�WKH�ODVW����
months, last one month and seven days in certain nine symp-
tom regions (feet-ankles, knees, thighs-hips, wrists-hands, 
waist, elbows, back, shoulders, neck) marked by mapping of 
the body are questioned. 

Statistical analysis: 
Research data was evaluated with SPSS 22.0. Descriptive 
statistics are presented as mean ± standard deviation, 
frequency distribution and percentage. Binary logistic regres-
sion tests were used as statistical methods. Statistical signifi-
cance level was taken as  p< 0.05 in the analysis.

RESULTS
280 people were reached within the scope of the research.
31.1% (n = 87) of the participants were 30 years and younger, 
30.7% (n = 86) were in the 31-40 age group; Their average 
age was 37.1 ± 10.5, median 37 (min: 18; max: 64). 97.1% (n 
= 272) of the participants are male; 71.4% (n = 200) were 
married; 33.6% (n = 94) were high school graduates, 28.9% 
(n = 81) were primary school graduates; Body mass index of 
37.1% (n = 104) was between 25-29.9, and body mass index 
of 13.6% (n = 38) was 30 and above. It was determinedd that 
5.7% (n = 16) of those examined were working in shifts; the 
average working time in this workplace is 33.4 ± 51.3 
months, the median is 12 (min: 1; max: 300) months; total 
working time mean 110.8 ± 115.7 months, median 72 (min: 1; 
max: 552) months; weekly working hours mean 46.6 ± 4.6 
hours, median 45 (min: 35; max: 70) hours (Table I).

Table IV: Distribution of Pain Conditions in Waist and Neck Region in the    
                  Last One Year According to Socio-Demographic Characteristics 
                  of Shipyard Employees.

It was determined that being graduated from high school 
LQFUHDVHV� EDFN� SDLQ� E\� ������� WLPHV� �*$�� ���������������
EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\� LQFUHDVHV� LW� E\�
������� WLPHV� �*$�� ��������������� QRW� GRLQJ� DQ\� H[HUFLVHV�
LQFUHDVHV�LW�E\��������*$������������������,W�ZDV�GHWHUPLQHG�
that being married increases shoulder pain by 3.453 times 
�*$�����������������EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�
LQFUHDVHV� LW� E\� ������ �*$�� ���������������ZHHNO\�ZRUNLQJ�
KRXUV�LQFUHDVHV�LW�E\��������*$����������������7DEOH�9���

Table V: Distribution of Pain Conditions in Back and Shoulder Region in the    
               Last One Year According to Socio-Demographic Characteristics of 
               Shipyard Employees.

DISCUSSION 
31% of the shipyard employees participating in the study 
were 30 years and younger, 30% were in the 31-40 age group, 
11% were 51 years old and above, and their average age was 
found to be 37 (min: 18; max: 64). In the study conducted by 
Park et al. on the male shipyard workers on the southeastern 
coast of Korea, it has been stated that 52.5% of the partici-
pants were in the 40-49 age group, 22.9% were in the age 
group 50 and over, 19.4% were 30-39 years old and 5.1% 
were in the 20-29 age group (10). In the work done by Alexo-
poulos et al. at the shipyard industry, the average age of 
white-collar workers was 36.8 ± 9.1, and 38.7 ± 9.5 for 
blue-collar workers (11). Studies show that the majority of 
shipyard employees are in the middle age group.

In the research, the average working time of the shipyard 
employees in this workplace was 33 months, and the total of 
average working time was 110 months. In the study conduct-
ed by Park et al., it was stated that the working period of 
57.5% of the participants was 10-19 years, 27.9% of them 
was 20 years and more, and 14.7% of them worked for 1-9 
years (10). In the study by Alexopoulos et al., the average 
working time of white-collar workers was 9.5 ± 8.8 years, 
and that of blue-collar workers was 16.0 ± 10.0 years (11).  
In the study, 22% of the participants had pain on their waist, 
18% on their back, 17.9% on their neck, 16% on their shoul-
GHU������RQ�WKHLU�NQHH������RQ�WKHLU�KDQG�ZULVW�DQG�����RQ�
WKHLU� IRRW�DQNOH� LQ� WKH� ODVW� \HDU�� ,Q� WKH� VWXG\� FRQGXFWHG� E\�
Park et al. on the shipyard employees, 37.2% of the employ-
HHV� KDG� VKRXOGHU� V\PSWRPV�� ������ KDG� DUP�HOERZ� V\PS-
WRPV��������KDG�QHFN�V\PSWRPV��DQG�������KDG�KDQG�ZULVW�
symptoms (10). In the study conducted by Alexopoulos et al. 
at the shipyard industry, it was determined that the frequency 
of waist pain in the last 12 months  of white-collar workers 
was 39.3%, of metal workers was 33%, of welders was 39.8% 
and of other blue-collar workers was 37.9%; the frequency of 
VKRXOGHU�QHFN� SDLQ� LQ� WKH� ODVW� ��� PRQWKV� RI� ZKLWH�FROODU�
workers was 27.9%, of metal workers was 14.6%, of welders 
was 18.3% and of other blue-collar workers was 25.2%; the 
IUHTXHQF\� RI� KDQG�ZULVW� SDLQ� LQ� WKH� ODVW� ��� PRQWKV� RI�
white-collar workers was 17.0%, of metal workers was 
15.3%, of welders was 10.8% and of other blue-collar work-
ers was 13.4% (11).  In the study conducted by Akter et al. on 
metal workers it was determined that 65% of them had 
musculoskeletal symptoms on their back and waist, 33.3% on 
their neck, shoulders and knees, and 40% on their wrists in 
the last one year (12). In the study conducted by Soe et al. on 
migrant workers in the seafood industries, it was determined 
that 29.3% of the participants had musculoskeletal symptoms 
RQ� WKHLU� ZDLVW�� ������ RQ� WKHLU� KDQG�ZULVW�� ������ RQ� WKHLU�
VKRXOGHU�� ������ RQ� WKHLU� QHFN�� ������ RQ� WKHLU� IRRW�DQNOH��
15.5% on their back in the last 7 days (13). In the study 
FRQGXFWHG�E\�:LGDQDUNR�HW�DO��RQ�WKH�RFFXSDWLRQDO�LQGXVWULDO�
group it was determined that 54% of the participants had 
musculoskeletal symptoms on their waist, 43% on their neck, 
42% on their shoulder, 31% on their knee, and 30% on their 
KDQG�ZULVW� LQ� WKH� ODVW�\HDU�������� ,Q� WKH�VWXG\�FRQGXFWHG�E\�
Aghilinejad et al. on  steel industry workers it was determined 

that 64% of the participants had a musculoskeletal illness on 
their waist, 47% on their knee, 44% on their neck, 35% on 
WKHLU�EDFN������RQ�WKHLU�VKRXOGHU������RQ�WKHLU�KDQG�ZULVW�LQ�
the last 12 months (15). In addition to our study, it i s seen that 
the most common complaint is waist pain in other studies. 
Later, upper extremity problems come. This situation may be 
caused by the ergonomic problems in the working environ-
ment and the problems in the working positions of the 
employees.

In the study, it was found that age increases the frequency of 
low back pain by 0.940 times, being married increases it by 
3.745 times, being graduate from high school increases it by 
������WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDV
es it by 9.443 times, working in shifts increases it by 5.855 
times. Being married increases the frequency of neck pain by 
3.476, being graduated from high school increases it by 7.991 
WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDVHV�LW�E\�
11.164, not doing any exercises increases it by 5.753 times. It 
was found that being a high school graduate increases the 
IUHTXHQF\�RI�EDFN�SDLQ��������WLPHV��EHLQJ�D�FROOHJH�XQLYHU-
sity graduate increases it by 21,543 times, and not doing any 
exercises increases it by 7.755 times. It was found that being 
married increases the frequency of shoulder pain by 3.453 
WLPHV��EHLQJ�JUDGXDWHG�IURP�FROOHJH�XQLYHUVLW\�LQFUHDVHV�LW�E\�
7.108 times, and weekly working hours increases it by 0.823 
times. In the study conducted by Park et al. on male shipyard 
HPSOR\HHV��WKH�IUHTXHQF\�RI�KDQG�ZULVW��DUP�HOERZ��VKRXOGHU�
and neck symptoms was found to be lower in the 20-29 age 
JURXS��7KH�IUHTXHQF\�RI�KDQG�ZULVW�V\PSWRPV�ZDV�ORZHU�LQ�
QRQ�VPRNHUV�� 7KH� IUHTXHQF\� RI� DUP�HOERZ� DQG� VKRXOGHU�
symptoms was found to be lower in those with a working 
period of 1-9 years (10). In the study conducted by Soe et al. 
it was found that the frequency of musculoskeletal symptoms 
was 1.979 times higher in married and 1.655 times higher in 
those who worked 8.5 hours and more. It was found that the 
frequency of waist pain in those who had health problems in 
the last 3 months was 1.843 times higher. No difference was 
found between musculoskeletal symptoms according to age, 
gender and body mass index (13). In the study conducted by 
:LGDQDUNR� HW� DO�� RQ� RFFXSDWLRQDO�LQGXVWULDO� JURXS� LW� ZDV�
IRXQG�WKDW�WKH�IUHTXHQF\�RI�QHFN��VKRXOGHU��KDQG�ZULVW�V\PS-
toms was higher in women. Waist and knee musculoskeletal 
symptoms are higher in men (14). 

In the study, it was determined that 7.9% of the shipyard 
workers used medication for waist pain, 4.6% for neck and 
NQHH�SDLQ�������IRU�VKRXOGHU�DQG�IRRW�DQNOH�SDLQ�������IRU�
EDFN�DQG�KDQG�ZULVW�SDLQ��,Q�WKH�VWXG\�FRQGXFWHG�E\�$OH[R-
poulos et al. it was found that 17.9% of white-collar workers, 
17% of metal workers, 20.4% of welders and 21.4% of other 
blue-collar workers received health care due to their back 
pain; 11.8% of white-collar workers, 7.5% of metal workers, 
8.6% of welders, 8.0% of other blue-collar workers received 
KHDOWK� FDUH� GXH� WR� WKHLU� VKRXOGHU�QHFN� SDLQ�� ����� RI�
white-collar workers, 7.1% of metal workers, 5.4% of weld-
ers, 8.4% of other blue-collar workers received health care 
GXH�WR�WKHLU�KDQG�ZULVW�SDLQ�������,Q�VWXGLHV��LW�LV�VHHQ�WKDW�WKH\�

receive treatment for musculoskeletal complaints in signifi-
cant rates, although they are less than complaints. It is 
thought that reviewing working environments and employee 
positions and providing necessary precautions and training 
will make a significant contribution.

It was determined that 6.1% of the shipyard employees 
participating in the study were reported for low back pain, 
�����IRU�NQHH�SDLQ�������IRU�IRRW�DQNOH�SDLQ��DQG������IRU�
neck pain. It was found in the study conducted by Alexopou-
los et al. that 14.8% of white collars, 12.2% of metal workers, 
17.2% of welders, and 18.9% of other blue collars took sick 
leave due to low back pain; that 4.4% of white collars, 4.4% 
of metal workers, 7.5% of welders, 5% of other blue collars 
WRRN� VLFN� OHDYH� GXH� WR� VKRXOGHU�QHFN� SDLQ�� WKDW� ����� RI�
white-collar workers, 4.1% of metal workers, 2.2% of weld-
ers, and 2.9% of other blue-collars took sick leave due to 
KDQG�ZULVW�SDLQ�������,Q�WKH�VWXG\�FRQGXFWHG�E\�&KRRELQHK�HW�
al. on employees of sugar production plants it was found that 
23.3% of the participants received sick leave due to musculo-
skeletal disorders in the waist and knee, 20.7% on the back, 
������RQ�WKH�VKRXOGHU��DQG�������LQ�WKH�KDQG�ZULVW�LQ�WKH�ODVW�
12 months (16). Studies show that shipyard employees 
receive reports due to musculoskeletal complaints at a 
considerable rate. This issue is examined in detail and it is 
seen that it is important for both the health of the employees 
and the continuity of the production process.

CONCLUSION 
In the study, it was found that 22% of the shipyard employees 
had pain on their waist, 18% on their back, 17% on their neck, 
16% on their shoulders and 15% on the knee in the last year. 
,Q�WKH�VWXG\��LW�ZDV�GHWHUPLQHG�WKDW�WKH�KRPH�ZRUN�OLIH�ZDV�
affected of 10% of the participants in the last year due to low 
back pain, 11% went to a doctor, 7% used medication and 6% 
received a report. It was determined that shipyard employees 
who participated in the study had a significant musculoskele-
WDO�V\VWHP�SUREOHP�DQG�WKDW�WKHLU�KRPH�ZRUN�OLIH�ZDV�DIIHFWHG�
due to this problem, that they went to a doctor and used medi-
cation. It is recommended that working environments are 
made ergonomic, that employees should be trained about 
inappropriate working positions and physical exercise.

Table I: Distribution of the Socio-Demographic Characteristics 
               of Shipyard Employees.
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It was determined that 6.8% (n = 19) of the participants in the 
study had a chronic disease; 5.4% (n = 15) of them regularly 
use medication; 30.7% (n = 86) never smoked, 20.0% (n = 
56) smoked and quit, 49.3% (n = 138) still smoked; 14.3% (n 
= 40) of them used alcohol; It was found that 14.3% (n = 39) 
exercised regularly, 55.9% (n = 152) occasionally and 22.9% 
(n = 81) did not exercise.
In the study, 17.9% (50) of the shipyard workers had pain on 
their necks, 16.1% on their shoulders (n = 45), 18.2% (n = 51) 
on their backs, 7.5% (n = 21) on their elbows, 12.1% (n = 34) 
LQ�WKH�KDQG�ZULVW���������Q� �����LQ�WKH�ZDLVW��������Q� �����
LQ�WKH�KLS���WKLJK���������Q� �����LQ�WKH�NQHH���������Q� ������
LQ�WKH�IRRW�DQNOH�LQ�WKH�ODVW�\HDU��7DEOH�,,���

Table II: Distribution of Pain Situations in Body Areas of 
                Shipyard Employees.

It was determined that 5.0% (n=14) of the participants had 
neck pain, 2.5% (n=7) of them had shoulder pain, 3.2% (n=9) 
had back ache, 1.8% (n=5) had elbow pain, 3.9% (n=11) had 
KDQG�ZULVW�SDLQ�������� �Q ����KDG�ZDLVW� DFKH������� �Q ���
KDG�SDLQ�RQ�WKHLU�KLSV�WKLJKV��������Q ����KDG�NQHH�SDLQ�DQG�
����� KDG� SDLQ� RQ� WKHLU� IRRW�DQNOH� WKDW� DIIHFWHG� WKHLU�
KRPH�ZRUN�OLIH��7DEOH�,,,��

It was determined that 4.6% (n=13) of the participants went 
to see a doctor for their neck pain, 2.9% (n=8) for their shoul-
der pain, 3.6% (n=10) for their back pain, 1.4% (n=4) for 
WKHLU�HOERZ�SDLQ��������Q ����IRU�WKH�SDLQ�LQ�WKHLU�KDQG�ZULVW��
11.4% (n=32) for their waist ache, 3.2% (n=9) for the pain on 
WKHLU� KLSV�WKLJKV�� ����� �Q ���� IRU� WKHLU� NQHH� SDLQ�� �����
�Q ����IRU�WKH�SDLQ�RQ�WKHLU�IRRW�DQNOH��7DEOH�,,,��
In the study, it was determined that 4.6% (n=13) of the partic-
ipants used medication for their neck pain, 3.2% (n=9) for 
their shoulder pain, 2.9% (n=8) for their back ache, 1.1% 
(n=3) for their elbow pain, 2.9% (n=8) for the pain on their 
KDQG�ZULVW��������Q ����IRU�WKHLU�ZDLVW�SDLQ��������Q ���IRU�
WKH�SDLQ�RQ�WKHLU�KLSV�WKLJKV��������Q ����IRU�WKHLU�NQHH�SDLQ��
������Q ���IRU�WKH�SDLQ�RQ�WKHLU�IRRW��DQNOH��7DEOH�,,,��

In the study, it was determined that 2.9% (n=8) of the 
shipyard workers received a report due to their neck pain, 
1.8% (n=5) due to their shoulder pain, 1.4% (n=4) due to their 
back ache, 1.1% (3) due to their elbow pain, 1.4% (n=4) due 
WR�WKH�SDLQ�RQ�WKHLU�KDQG�ZULVW��������Q ���GXH�WR�WKH�SDLQ�RQ�
WKHLU�KLSV�WKLJKV��������Q ����GXH� WR� WKHLU�NQHH�SDLQ�������
�����GXH�WR�WKH�SDLQ�RQ�WKHLU�IRRW��DQNOH��7DEOH�,,,��

Table III: Distribution of the Traits of Shipyard Workers Related to 
                  Pain in Body Areas in the Last One Year.

It was determined that age increases the frequency of waist 
SDLQ� E\� ������ WLPHV� �*$�� �������������� EHLQJ� PDUULHG�
LQFUHDVHV�LW�E\�������WLPHV��*$����������������EHLQJ�JUDGXDW-
HG� IURP� KLJK� VFKRRO� LQFUHDVHV� LW� E\� ������ WLPHV� �*$��
��������������� EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\�
LQFUHDVHV�LW�E\�������WLPHV��*$�����������������ZRUNLQJ�ZLWK�
VKLIWV�LQFUHDVHV�LW�E\�������WLPHV��*$�����������������,W�ZDV�
determined that being married increases the frequency of 
QHFN�SDLQ�E\�������WLPHV��*$����������������EHLQJ�JUDGXDWHG�
IURP� KLJK� VFKRRO� LQFUHDVHV� LW� E\� ������ WLPHV� �*$��
��������������� EHLQJ� JUDGXDWHG� IURP� FROOHJH�XQLYHUVLW\�
LQFUHDVHV� LW�E\��������WLPHV��*$�����������������QRW�GRLQJ�
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ABSTRACT
Objective: 
Sleep deprivation is known to affect circulating insulin and glucose levels which in turn modu-
late glucose metabolism. However, the mechanism of alterations in glucose homeostasis during 
sleep deprivation is not known. In this study, we investigated circulating resistin and visfatin 
levels in response to 40 hours of sleep loss in order to shed light on the above-mentioned mecha-
nism.

Methods: 
This study included 12 healthy young adult subjects (aged between 18-32 years). All participants 
underwent polysomnographic evaluation and oral glucose tolerance test and then fasting venous 
blood samples were collected in morning hours. Then, subjects remained awake for 40 hours 
under actigraphic monitorization. At the end of sleep deprivation, blood samples were collected 
again. Serum insulin, resistin and visfatin levels were measured in all blood samples. Insulin was 
determined by chemical immune assay method, whereas resistin and visfatin levels were assayed 
by ELISA.

Results: 
Compared to baseline, 40-hour total sleep deprivation resulted in a significant increase in serum 
insulin levels (10.75±7.75 vs 35.98±27.96 IU; p=0.002) and a significant decrease in resistin 
levels (21.94±7.65 vs 11.71±5.31 IU; p=0.002). Visfatin levels remained unchanged (6.29±3.31 
vs 5.43±5.08 IU; p>0.05).

Conclusion: 
These results suggested that short-term total sleep deprivation may lead to insulin resistance 
which was evidenced by a significant increase in insulin levels independent of resistin. This may 
contribute to pathophysiology of type 2 diabetes mellitus under conditions of chronic sleep depri-
vation.

Key Words: 
Sleep deprivation, Resistin, Visfatin, Insulin

ÖZ
/QZQ̫"�
8\NX�\RNVXQOX÷XQXQ��GRODúÕPGDNL�LQV�OLQ�YH�JOXNR]�VHYL\HO-
HULQL� HWNLOHGL÷L� YH� EX� GXUXPXQ� JOXNR]� PHWDEROL]PDVÕQÕ�
PRG�OH�HWWL÷L�ELOLQPHNWHGLU��%XQXQOD�ELUOLNWH��X\NX�\RNVXQ-
OX÷X� VÕUDVÕQGD� JOXNR]� � KRPHRVWD]ÕQGDNL� GH÷LúLNOLNOHULQ�
PHNDQL]PDVÕ� ELOLQPHPHNWHGLU�� %X� oDOÕúPDGD�� \XNDUÕGD�
EHOLUWLOHQ�PHNDQL]PD\D�ÕúÕN�WXWPDN�LoLQ�GRODúÕPGDNL�UHVLVWLQ�
YH�YLVIDWLQ�G�]H\OHULQL����VDDWOLN�X\NX�ND\EÕQD�\DQÕW�RODUDN�
DUDúWÕUGÕN�

Yöntem:
%X�oDOÕúPDGD����VD÷OÕNOÕ�JHQo�\HWLúNLQ��������\Dú�DUDVÕ��\HU�
DOGÕ�� 7�P� NDWÕOÕPFÕODUD� SROLVRPQRJUDILN� GH÷HUOHQGLUPH� YH�
RUDO� JOXNR]� � WROHUDQV� WHVWL� X\JXODQGÕ�� DUGÕQGDQ� VDEDK�
VDDWOHULQGH� DoOÕN� YHQ|]� NDQ� |UQHNOHUL� DOÕQGÕ�� 'DKD� VRQUD�
NDWÕOÕPFÕODU��DNWLJUDILN�L]OHPH�DOWÕQGD����VDDW�X\DQÕN�NDOGÕODU��
8\NX� \RNVXQOX÷XQXQ� VRQXQGD� WHNUDU� NDQ� |UQHNOHUL� DOÕQGÕ��
7�P� NDQ� |UQHNOHULQGH� VHUXP� LQV�OLQ�� UHVLVWLQ� LOH� YLVIDWLQ�
G�]H\OHUL�|Oo�OG���øQV�OLQ�NLP\DVDO�LPP�Q�DVVD\�PHWRGX�LOH�
belirlenirken, resistin ve visfatin seviyeleri ELISA ile tahlil 
edildi.

Bulgular: 
%DúODQJÕo�GXUXPXQD�NÕ\DVOD�����VDDWOLN�WRSODP�X\NX�\RNVXQ-
OX÷X� VHUXP� LQV�OLQ� VHYL\HOHULQGH� ������� �� ����� YH� ������ ��
������ ,8��S� ��������DQODPOÕ� DUWÕú�YH� UHVLVWLQ� VHYL\HOHULQGH�
��������������YH��������������,8��S� ��������DQODPOÕ�D]DOPD�
J|]OHQPLúWLU��9LVIDWLQ�VHYL\HOHULQGH�DQODPOÕ�GH÷LúLP�J|]OHQ-
PHPLúWLU��������������YH�������������,8��S!��������

Sonuç: 
%X� VRQXoODU�� NÕVD� V�UHOL� WRSODP� X\NX� \RNVXQOX÷XQXQ��
UHVLVWLQGHQ� ED÷ÕPVÕ]� úHNLOGH�� \�NVHN� LQV�OLQ� G�]H\OHUL� LOH�
NDQÕWODQDQ��LQV�OLQ�GLUHQFLQH�\RO�DoDELOHFH÷LQL�G�ú�QG�UPHN-
WHGLU��%X�GXUXP�NURQLN�X\NX�\RNVXQOX÷X�NRúXOODUÕ�DOWÕQGD�WLS�
��GLDEHWHV�PHOOLWXVXQ�SDWRIL]\RORMLVLQH�NDWNÕGD�EXOXQDELOLU�

Anahtar Sözcükler: 
8\NX�\RNVXQOX÷X��5HVLVWLQ��9LVIDWLQ��øQV�OLQ�

INTRODUCTION
As a result of round-the-clock modern city life, voluntary 
sleep curtailment profoundly disturbed biological rhythms 
and metabolic processes. The mean sleep duration of adult 
population decreased by almost 2 hours a night over the last 
50 years (1). Sleep durations 6 hours or less were found to be 
related with glucose tolerance deterioration and development 
of type 2 diabetes (2,3). Sleep has crucial effects on glucose 
metabolism and recent data suggest association between 
short sleep duration and impaired glucose tolerance which in 
turn may lead to type 2 diabetes (4). Spiegel et al. studied the 
effects of sleep duration on 11 healthy young men. They first 
restricted and then extended the time in bed. In the sleep 
restriction period of 6 hour/night bedtime, the blood glucose 
response to a carbohydrate breakfast was higher when 
compared to extended sleep period of 12 hour/night, despite 

the same insulin secretory response. They reported that sleep 
restriction shorter than 1 week led to endocrine and metabolic 
alterations in healthy volunteers and increased sympathetic 
tone and decreased carbohydrate tolerance which are 
well-known risk factors of insulin resistance (5). The effects 
of sleep deprivation on glucose metabolism is well-known. 
%XW�WKH�XQGHUO\LQJ�PHFKDQLVP�UHPDLQV�WR�EH�HOXFLGDWHG�
 
Adipokines, secretory products of adipocytes, are linked to 
body energy homeostasis. They may play important role in 
development of insulin resistance and type 2 diabetes melli-
tus, but it has been debated lately whether this relationship is 
causative or not (6). Resistin shows prohyperglycemic 
whereas visfatin has antihyperglycemic effects.

Resistin, an adipose tissue hormone, was discovered in 2001 
(7). It is released from adipocytes and macrophages in 
humans while it has also been detected in other primates and 
animals. When injected to mice, it led to insulin resistance 
which is the reason for the name. Resistin and visfatin has 
been linked to energy homeostasis, obesity and insulin 
resistance (7,8).

Visfatin is a proinflammatory adipokine which has similar 
IXQFWLRQV� WR� WKH� LPPXQH� PRGXODWLQJ� SUH�%�FHOO� FRORQ\�
enhancing factor (8). Visfatin plays a role in various functions 
such as the maturation of vascular smooth muscle cells and 
inhibition of neutrophil apoptosis. Visfatin has insulin mimet-
ic effects. It activates the insulin receptor and has been shown 
to increase insulin sensitivity to lower blood sugar in mice 
(8). Visfatin is expressed in high levels in the visceral fat of 
both humans and mice. The cells perception of insulin levels 
lower than what is and producing more visfatin in response 
may indicate insulin resistance. Accordingly, visfatin levels 
may play a role of type 2 diabetes mellitus (9). In addition, it 
was reported that visfatin plasma levels increase during the 
development of obesity (6). In healthy, young adult humans, 
the relationship of sleep deprivation and circulating resistin 
and visfatin levels has not yet been studied. The aim of this 
study was to investigate the effects of 40 hours acute total 
sleep deprivation on insulin, resistin and visfatin levels in 
healthy, young adult humans.

METHODS
Subjects
The study protocol was approved by local committee of 
ethics (Trakya University Ethical Committee, approval 
QXPEHU����������'DWH��������������7KH�VWXG\�ZDV�FRQGXFWHG�
LQ� DFFRUGDQFH� ZLWK� WKH� SULQFLSOHV� RI� WKH� 'HFODUDWLRQ� RI�
Helsinki. Written consent was obtained from all participants 
IRU�WKH�VWXG\��%HIRUH�VWDUWLQJ�WKH�VWXG\��ZH�FRQVXOWHG�D�VWDWLV-
tician and have made a power analysis in order to determine 
the number of participants. Twelve participants were 
sufficient for 90% power. We decided to end the study when 
we reached 12 volunteers who completed the entire study 
protocol. In total, twenty-three healthy young adult volun-
teers (aged between 18-32 years) with a regular sleep-wake 

Insulin, resistin and visfatin levels before and after 40 hours 
of sleep deprivation were given in Table II. Accordingly, 
insulin levels were significantly increased and resistin levels 
were significantly decreased. Whereas, there was no change 
in visfatin levels.

Table II: Insulin, resistin and visfatin values are given as mean,
������������������6'�DQG�PHGLDQ�EHIRUH�DQG�DIWHU����KRXUV�RI�VOHHS�GHSULYDWLRQ�

Forty hours sleep deprivation increased insulin levels (Figure 
2a). Insulin levels increased almost 3.5-fold at the end of 
sleep loss period with respect to baseline. Resistin levels were 
shown in Figure 2b. After 40 hours of deprivation, signifi-
cantly decreased levels of resistin was observed compared to 
the first measurement.

Figure 2a.� %HIRUH� DQG� DIWHU� ��� KRXUV� RI� VOHHS� GHSULYDWLRQ�
period of insulin. After 40 hours of sleep deprivation 
compared to first measurement. After 40 hours of depriva-
tion, significantly increased levels of insulin was observed 
compared to the first measurement.

Figure 2b. %HIRUH� DQG� DIWHU� ��� KRXUV� RI� VOHHS� GHSULYDWLRQ�
period of resistin. After 40 hours of deprivation, significantly 
decreased levels of resistin was observed compared to the 
first measurement.

According to results of Pearson correlation analysis, there 
was no correlation between insulin, resistin and visfatin 
levels before and after 40 hours of sleep deprivation (before 
40 hours of sleep deprivation respectively insulin-resistin, 
insulin-visfatin, resistin-visfatin: 0.99; 0.387; 0.280 and after 
40 hours of sleep deprivation respectively 0.242; 0.084; 
0.154). 

DISCUSSION
The main finding of this study was that one night of sleep 
deprivation (40 hours) led to almost 3.5-fold increase in 
systemic insulin levels and significant decrease in resistin 
levels whereas visfatin levels remained unchanged. To our 
knowledge, this is the first study in which insulin, resistin and 
visfatin levels were measured after a total sleep deprivation 
protocol.

Stress conditions are well-known to induce insulin resistance 
and reduce insulin levels (11,12). It may be suggested that 
sleep deprivation leads to stress response which in turn 
elevates serum cortisol levels and reduce insulin levels. On 
the contrary, we found a bold increase in serum insulin. In 
addition, we previously showed that short-term sleep depri-
vation may not necessarily increase cortisol secretion (13). 
Taken together, it can be concluded that sleep deprivation 
does not reveal a non specific stress response. Rather it has 
specific consequences. 

Visfatin is an adipocytokine which was initially reported to 
have insulin-mimetic effects. Visfatin expression substantial-
ly takes places in adipose tissue followed by skeletal muscle, 
bone marrow and hepatocytes (14). Visfatin has been studied 
extensively in conjunction with the hormone insulin. It alters 
insulin sensitivity of hepatocytes in autocrine fashion (15). It 
may also regulate insulin release from pancreatic beta cells 
(16). More recent studies demonstrated that visfatin is 
positively correlated with insulin and HOMA-IR (17). In this 
study, systemic visfatin levels remained unchanged following 
a 40-hour sleep deprivation. This result suggested that sleep 
loss-induced insulin increase was independent of serum 
visfatin alterations.
 
Resistin is a cysteine-rich polypeptide hormone which was 
initially believed to play an important role in the development 
RI�LQVXOLQ�UHVLVWDQFH������'HVSLWH�FRQWURYHUVLDO�VWXGLHV�� ODWHU�
systematic reviews and meta-analyses revealed individuals 
with insulin resistance showed higher resistin levels than 
subjects without insulin resistance (18). The link between 
resistin and insulin resistance may involve inflammatory 
pathways as in vitro studies demonstrated that production of 
pro-inflammatory cytokines resulted in resistin expression 
(19). In our study, 40-hour sleep deprivation led to a signifi-
cant decrease in resistin level. This result suggested that 
insulin increase was not related with resistin. 

The study has several limitations. First, the study group 
comprised of young adult volunteers. Thus, one should be 
careful when extrapolating these results to older adults. 
Geriatric group may show different response to sleep depri-
vation. Second, daily caloric intake was not standardized. 
Yet, feeding habits of volunteers were maintained. And 
finally, adding glucose measurements would enable us to 
calculate insulin resistance.

CONCLUSION 
In conclusion, the effects of short-term total sleep deprivation 
on glucose homeostasis were investigated for the first time in 
terms of plasma resistin, visfatin, and insulin levels. Sleep 
deprivation-induced insulin increase seemed unrelated to 
resistin and visfatin alterations during the same period. These 
findings contribute to the mechanism of the relationship 
between sleep duration, sleep deprivation, insulin resistance 
and diabetes.
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Resistin and Visfatin Levels in Healthy Humans
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schedule were included to initial examinations. Exclusion 
criteria were any drug use and daytime napping. All partici-
pants completed a face-to-face administered questionnaire 
that included personal and family medical history and 
LQIRUPHG�FRQVHQWV�ZHUH�WDNHQ��%HIRUH�DOO�SDUWLFLSDQWV�XQGHU-
went 40 hours acute total sleep deprivation, polysomnograph-
ic evaluations were performed in order to eliminate any sleep 
disorder. Oral glucose tolerance test was performed to 
exclude glucose tolerance disorders. Healthy 12 participants 
were included to final investigations in this study. 

Sleep deprivation protocol
Twelve volunteers underwent 40 hours of sleep deprivation 
following the polysomnography (PSG) night and venous 
blood samples were collected from antecubital vein. The first 
blood samples were taken at 07.00 a.m. at the beginning of 
sleep deprivation period. The last blood samples were taken 
at the 40th hour of study at 23:00 p.m. Meals were provided 
ad libitum. Participants were both under supervision of an 
investigator and used a wrist accelerometer (Actiwatch 2 
Respironics, U.S.) to monitor the whole period. Figure 1 
shows the study protocol.

Figure 1: Study protocol.

Biochemical tests
Serum insulin and plasma blood glucose levels were deter-
mined. Glucose levels were studied by glucose oxidase 
method shortly after the blood samples were taken (glucose 
analyzer, Advia 1800/Siemens, Germany; glucose kit, 
Siemens/Advia Chemistry Gluo R1, Lot No: 264827 REF: 
10492319, Germany). Then, samples were stored at -80°C 
until assay. Insulin analyses were conducted by chemical 
immunoassay method using insulin analyzer (Immulite 
2000/Siemens, Germany) and insulin kit (Immulite 2000, 
Catalog No: LINC1-2, Lot No: 407, Germany). Resistin and 
YLVIDWLQ� OHYHOV� ZHUH� GHWHUPLQHG� E\� (/,6$� DVVD\V� �%LRWHN�
µQuant-MQX2ØØ, Switzerland). Resistin ELISA kit (Prod-
uct Name: Human Resistin Elisa kit Catalog No: ER1001-1, 
Lot No: 11571106 Formulation: 96T /ASSAYPRO, US) and 
visfatin ELISA kit (Product Name: Human Visfatin Elisa kit 
Catalog No: SK00121-01, Lot No: 20110780 Formulation: 
��7�$',32%,26&,(1&(��86��ZHUH� XVHG� IRU� UHVLVWLQ� DQG�

visfatin measurements. HOMA-IR was calculated by the 
IROORZLQJ�IRUPXOD�E\�*|NoHO�HW�DO��IDVWLQJ�LQVXOLQ�FRQFHQWUD-
tion (IU/ml) × fasting glucose concentration (mmol/L)/22.5 
(10). 

Statistical analysis
'HVFULSWLYH�GDWD�ZHUH�JLYHQ�DV�PHDQV�DQG�VWDQGDUG�GHYLDWLRQV�
in tables. Comparison of the two conditions (40 hours sleep 
deprivation before and after) was performed by non-paramet-
ric Wilcoxon signed ranks test. Significance was granted for 
S�������

RESULTS
A total of 23 subjects underwent PSG protocol in the sleep 
laboratory. Eleven subjects were excluded due to premature 
drop out and 12 subjects remained for further analysis. 
General characteristics, HOMA-IR and OGTT values of the 
study group were given in Table I. The mean age of the study 
group was 24.5 years and all participants were Caucasians. 
$OO� YROXQWHHUV� ZHUH� ZLWKLQ� QRUPDO� OLPLWV� IRU� %0,� DQG�
HOMA-IR, OGTT values and total sleep time and time in 
different sleep stages. The oxygen saturation values during 
PSG study ranged between 90% to 98% which were consid-
ered normal.

Table I: General characteristics, HOMA-IR, OGTT values 
               of the study group.



ABSTRACT
Objective: 
Sleep deprivation is known to affect circulating insulin and glucose levels which in turn modu-
late glucose metabolism. However, the mechanism of alterations in glucose homeostasis during 
sleep deprivation is not known. In this study, we investigated circulating resistin and visfatin 
levels in response to 40 hours of sleep loss in order to shed light on the above-mentioned mecha-
nism.

Methods: 
This study included 12 healthy young adult subjects (aged between 18-32 years). All participants 
underwent polysomnographic evaluation and oral glucose tolerance test and then fasting venous 
blood samples were collected in morning hours. Then, subjects remained awake for 40 hours 
under actigraphic monitorization. At the end of sleep deprivation, blood samples were collected 
again. Serum insulin, resistin and visfatin levels were measured in all blood samples. Insulin was 
determined by chemical immune assay method, whereas resistin and visfatin levels were assayed 
by ELISA.

Results: 
Compared to baseline, 40-hour total sleep deprivation resulted in a significant increase in serum 
insulin levels (10.75±7.75 vs 35.98±27.96 IU; p=0.002) and a significant decrease in resistin 
levels (21.94±7.65 vs 11.71±5.31 IU; p=0.002). Visfatin levels remained unchanged (6.29±3.31 
vs 5.43±5.08 IU; p>0.05).

Conclusion: 
These results suggested that short-term total sleep deprivation may lead to insulin resistance 
which was evidenced by a significant increase in insulin levels independent of resistin. This may 
contribute to pathophysiology of type 2 diabetes mellitus under conditions of chronic sleep depri-
vation.
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INTRODUCTION
As a result of round-the-clock modern city life, voluntary 
sleep curtailment profoundly disturbed biological rhythms 
and metabolic processes. The mean sleep duration of adult 
population decreased by almost 2 hours a night over the last 
50 years (1). Sleep durations 6 hours or less were found to be 
related with glucose tolerance deterioration and development 
of type 2 diabetes (2,3). Sleep has crucial effects on glucose 
metabolism and recent data suggest association between 
short sleep duration and impaired glucose tolerance which in 
turn may lead to type 2 diabetes (4). Spiegel et al. studied the 
effects of sleep duration on 11 healthy young men. They first 
restricted and then extended the time in bed. In the sleep 
restriction period of 6 hour/night bedtime, the blood glucose 
response to a carbohydrate breakfast was higher when 
compared to extended sleep period of 12 hour/night, despite 

the same insulin secretory response. They reported that sleep 
restriction shorter than 1 week led to endocrine and metabolic 
alterations in healthy volunteers and increased sympathetic 
tone and decreased carbohydrate tolerance which are 
well-known risk factors of insulin resistance (5). The effects 
of sleep deprivation on glucose metabolism is well-known. 
%XW�WKH�XQGHUO\LQJ�PHFKDQLVP�UHPDLQV�WR�EH�HOXFLGDWHG�
 
Adipokines, secretory products of adipocytes, are linked to 
body energy homeostasis. They may play important role in 
development of insulin resistance and type 2 diabetes melli-
tus, but it has been debated lately whether this relationship is 
causative or not (6). Resistin shows prohyperglycemic 
whereas visfatin has antihyperglycemic effects.

Resistin, an adipose tissue hormone, was discovered in 2001 
(7). It is released from adipocytes and macrophages in 
humans while it has also been detected in other primates and 
animals. When injected to mice, it led to insulin resistance 
which is the reason for the name. Resistin and visfatin has 
been linked to energy homeostasis, obesity and insulin 
resistance (7,8).

Visfatin is a proinflammatory adipokine which has similar 
IXQFWLRQV� WR� WKH� LPPXQH� PRGXODWLQJ� SUH�%�FHOO� FRORQ\�
enhancing factor (8). Visfatin plays a role in various functions 
such as the maturation of vascular smooth muscle cells and 
inhibition of neutrophil apoptosis. Visfatin has insulin mimet-
ic effects. It activates the insulin receptor and has been shown 
to increase insulin sensitivity to lower blood sugar in mice 
(8). Visfatin is expressed in high levels in the visceral fat of 
both humans and mice. The cells perception of insulin levels 
lower than what is and producing more visfatin in response 
may indicate insulin resistance. Accordingly, visfatin levels 
may play a role of type 2 diabetes mellitus (9). In addition, it 
was reported that visfatin plasma levels increase during the 
development of obesity (6). In healthy, young adult humans, 
the relationship of sleep deprivation and circulating resistin 
and visfatin levels has not yet been studied. The aim of this 
study was to investigate the effects of 40 hours acute total 
sleep deprivation on insulin, resistin and visfatin levels in 
healthy, young adult humans.

METHODS
Subjects
The study protocol was approved by local committee of 
ethics (Trakya University Ethical Committee, approval 
QXPEHU����������'DWH��������������7KH�VWXG\�ZDV�FRQGXFWHG�
LQ� DFFRUGDQFH� ZLWK� WKH� SULQFLSOHV� RI� WKH� 'HFODUDWLRQ� RI�
Helsinki. Written consent was obtained from all participants 
IRU�WKH�VWXG\��%HIRUH�VWDUWLQJ�WKH�VWXG\��ZH�FRQVXOWHG�D�VWDWLV-
tician and have made a power analysis in order to determine 
the number of participants. Twelve participants were 
sufficient for 90% power. We decided to end the study when 
we reached 12 volunteers who completed the entire study 
protocol. In total, twenty-three healthy young adult volun-
teers (aged between 18-32 years) with a regular sleep-wake 

Insulin, resistin and visfatin levels before and after 40 hours 
of sleep deprivation were given in Table II. Accordingly, 
insulin levels were significantly increased and resistin levels 
were significantly decreased. Whereas, there was no change 
in visfatin levels.

Table II: Insulin, resistin and visfatin values are given as mean,
������������������6'�DQG�PHGLDQ�EHIRUH�DQG�DIWHU����KRXUV�RI�VOHHS�GHSULYDWLRQ�

Forty hours sleep deprivation increased insulin levels (Figure 
2a). Insulin levels increased almost 3.5-fold at the end of 
sleep loss period with respect to baseline. Resistin levels were 
shown in Figure 2b. After 40 hours of deprivation, signifi-
cantly decreased levels of resistin was observed compared to 
the first measurement.

Figure 2a.� %HIRUH� DQG� DIWHU� ��� KRXUV� RI� VOHHS� GHSULYDWLRQ�
period of insulin. After 40 hours of sleep deprivation 
compared to first measurement. After 40 hours of depriva-
tion, significantly increased levels of insulin was observed 
compared to the first measurement.

Figure 2b. %HIRUH� DQG� DIWHU� ��� KRXUV� RI� VOHHS� GHSULYDWLRQ�
period of resistin. After 40 hours of deprivation, significantly 
decreased levels of resistin was observed compared to the 
first measurement.

According to results of Pearson correlation analysis, there 
was no correlation between insulin, resistin and visfatin 
levels before and after 40 hours of sleep deprivation (before 
40 hours of sleep deprivation respectively insulin-resistin, 
insulin-visfatin, resistin-visfatin: 0.99; 0.387; 0.280 and after 
40 hours of sleep deprivation respectively 0.242; 0.084; 
0.154). 

DISCUSSION
The main finding of this study was that one night of sleep 
deprivation (40 hours) led to almost 3.5-fold increase in 
systemic insulin levels and significant decrease in resistin 
levels whereas visfatin levels remained unchanged. To our 
knowledge, this is the first study in which insulin, resistin and 
visfatin levels were measured after a total sleep deprivation 
protocol.

Stress conditions are well-known to induce insulin resistance 
and reduce insulin levels (11,12). It may be suggested that 
sleep deprivation leads to stress response which in turn 
elevates serum cortisol levels and reduce insulin levels. On 
the contrary, we found a bold increase in serum insulin. In 
addition, we previously showed that short-term sleep depri-
vation may not necessarily increase cortisol secretion (13). 
Taken together, it can be concluded that sleep deprivation 
does not reveal a non specific stress response. Rather it has 
specific consequences. 

Visfatin is an adipocytokine which was initially reported to 
have insulin-mimetic effects. Visfatin expression substantial-
ly takes places in adipose tissue followed by skeletal muscle, 
bone marrow and hepatocytes (14). Visfatin has been studied 
extensively in conjunction with the hormone insulin. It alters 
insulin sensitivity of hepatocytes in autocrine fashion (15). It 
may also regulate insulin release from pancreatic beta cells 
(16). More recent studies demonstrated that visfatin is 
positively correlated with insulin and HOMA-IR (17). In this 
study, systemic visfatin levels remained unchanged following 
a 40-hour sleep deprivation. This result suggested that sleep 
loss-induced insulin increase was independent of serum 
visfatin alterations.
 
Resistin is a cysteine-rich polypeptide hormone which was 
initially believed to play an important role in the development 
RI�LQVXOLQ�UHVLVWDQFH������'HVSLWH�FRQWURYHUVLDO�VWXGLHV�� ODWHU�
systematic reviews and meta-analyses revealed individuals 
with insulin resistance showed higher resistin levels than 
subjects without insulin resistance (18). The link between 
resistin and insulin resistance may involve inflammatory 
pathways as in vitro studies demonstrated that production of 
pro-inflammatory cytokines resulted in resistin expression 
(19). In our study, 40-hour sleep deprivation led to a signifi-
cant decrease in resistin level. This result suggested that 
insulin increase was not related with resistin. 

The study has several limitations. First, the study group 
comprised of young adult volunteers. Thus, one should be 
careful when extrapolating these results to older adults. 
Geriatric group may show different response to sleep depri-
vation. Second, daily caloric intake was not standardized. 
Yet, feeding habits of volunteers were maintained. And 
finally, adding glucose measurements would enable us to 
calculate insulin resistance.

CONCLUSION 
In conclusion, the effects of short-term total sleep deprivation 
on glucose homeostasis were investigated for the first time in 
terms of plasma resistin, visfatin, and insulin levels. Sleep 
deprivation-induced insulin increase seemed unrelated to 
resistin and visfatin alterations during the same period. These 
findings contribute to the mechanism of the relationship 
between sleep duration, sleep deprivation, insulin resistance 
and diabetes.
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schedule were included to initial examinations. Exclusion 
criteria were any drug use and daytime napping. All partici-
pants completed a face-to-face administered questionnaire 
that included personal and family medical history and 
LQIRUPHG�FRQVHQWV�ZHUH�WDNHQ��%HIRUH�DOO�SDUWLFLSDQWV�XQGHU-
went 40 hours acute total sleep deprivation, polysomnograph-
ic evaluations were performed in order to eliminate any sleep 
disorder. Oral glucose tolerance test was performed to 
exclude glucose tolerance disorders. Healthy 12 participants 
were included to final investigations in this study. 

Sleep deprivation protocol
Twelve volunteers underwent 40 hours of sleep deprivation 
following the polysomnography (PSG) night and venous 
blood samples were collected from antecubital vein. The first 
blood samples were taken at 07.00 a.m. at the beginning of 
sleep deprivation period. The last blood samples were taken 
at the 40th hour of study at 23:00 p.m. Meals were provided 
ad libitum. Participants were both under supervision of an 
investigator and used a wrist accelerometer (Actiwatch 2 
Respironics, U.S.) to monitor the whole period. Figure 1 
shows the study protocol.

Figure 1: Study protocol.

Biochemical tests
Serum insulin and plasma blood glucose levels were deter-
mined. Glucose levels were studied by glucose oxidase 
method shortly after the blood samples were taken (glucose 
analyzer, Advia 1800/Siemens, Germany; glucose kit, 
Siemens/Advia Chemistry Gluo R1, Lot No: 264827 REF: 
10492319, Germany). Then, samples were stored at -80°C 
until assay. Insulin analyses were conducted by chemical 
immunoassay method using insulin analyzer (Immulite 
2000/Siemens, Germany) and insulin kit (Immulite 2000, 
Catalog No: LINC1-2, Lot No: 407, Germany). Resistin and 
YLVIDWLQ� OHYHOV� ZHUH� GHWHUPLQHG� E\� (/,6$� DVVD\V� �%LRWHN�
µQuant-MQX2ØØ, Switzerland). Resistin ELISA kit (Prod-
uct Name: Human Resistin Elisa kit Catalog No: ER1001-1, 
Lot No: 11571106 Formulation: 96T /ASSAYPRO, US) and 
visfatin ELISA kit (Product Name: Human Visfatin Elisa kit 
Catalog No: SK00121-01, Lot No: 20110780 Formulation: 
��7�$',32%,26&,(1&(��86��ZHUH� XVHG� IRU� UHVLVWLQ� DQG�

visfatin measurements. HOMA-IR was calculated by the 
IROORZLQJ�IRUPXOD�E\�*|NoHO�HW�DO��IDVWLQJ�LQVXOLQ�FRQFHQWUD-
tion (IU/ml) × fasting glucose concentration (mmol/L)/22.5 
(10). 

Statistical analysis
'HVFULSWLYH�GDWD�ZHUH�JLYHQ�DV�PHDQV�DQG�VWDQGDUG�GHYLDWLRQV�
in tables. Comparison of the two conditions (40 hours sleep 
deprivation before and after) was performed by non-paramet-
ric Wilcoxon signed ranks test. Significance was granted for 
S�������

RESULTS
A total of 23 subjects underwent PSG protocol in the sleep 
laboratory. Eleven subjects were excluded due to premature 
drop out and 12 subjects remained for further analysis. 
General characteristics, HOMA-IR and OGTT values of the 
study group were given in Table I. The mean age of the study 
group was 24.5 years and all participants were Caucasians. 
$OO� YROXQWHHUV� ZHUH� ZLWKLQ� QRUPDO� OLPLWV� IRU� %0,� DQG�
HOMA-IR, OGTT values and total sleep time and time in 
different sleep stages. The oxygen saturation values during 
PSG study ranged between 90% to 98% which were consid-
ered normal.

Table I: General characteristics, HOMA-IR, OGTT values 
               of the study group.
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Objective: 
Sleep deprivation is known to affect circulating insulin and glucose levels which in turn modu-
late glucose metabolism. However, the mechanism of alterations in glucose homeostasis during 
sleep deprivation is not known. In this study, we investigated circulating resistin and visfatin 
levels in response to 40 hours of sleep loss in order to shed light on the above-mentioned mecha-
nism.

Methods: 
This study included 12 healthy young adult subjects (aged between 18-32 years). All participants 
underwent polysomnographic evaluation and oral glucose tolerance test and then fasting venous 
blood samples were collected in morning hours. Then, subjects remained awake for 40 hours 
under actigraphic monitorization. At the end of sleep deprivation, blood samples were collected 
again. Serum insulin, resistin and visfatin levels were measured in all blood samples. Insulin was 
determined by chemical immune assay method, whereas resistin and visfatin levels were assayed 
by ELISA.

Results: 
Compared to baseline, 40-hour total sleep deprivation resulted in a significant increase in serum 
insulin levels (10.75±7.75 vs 35.98±27.96 IU; p=0.002) and a significant decrease in resistin 
levels (21.94±7.65 vs 11.71±5.31 IU; p=0.002). Visfatin levels remained unchanged (6.29±3.31 
vs 5.43±5.08 IU; p>0.05).

Conclusion: 
These results suggested that short-term total sleep deprivation may lead to insulin resistance 
which was evidenced by a significant increase in insulin levels independent of resistin. This may 
contribute to pathophysiology of type 2 diabetes mellitus under conditions of chronic sleep depri-
vation.
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effects of sleep duration on 11 healthy young men. They first 
restricted and then extended the time in bed. In the sleep 
restriction period of 6 hour/night bedtime, the blood glucose 
response to a carbohydrate breakfast was higher when 
compared to extended sleep period of 12 hour/night, despite 

the same insulin secretory response. They reported that sleep 
restriction shorter than 1 week led to endocrine and metabolic 
alterations in healthy volunteers and increased sympathetic 
tone and decreased carbohydrate tolerance which are 
well-known risk factors of insulin resistance (5). The effects 
of sleep deprivation on glucose metabolism is well-known. 
%XW�WKH�XQGHUO\LQJ�PHFKDQLVP�UHPDLQV�WR�EH�HOXFLGDWHG�
 
Adipokines, secretory products of adipocytes, are linked to 
body energy homeostasis. They may play important role in 
development of insulin resistance and type 2 diabetes melli-
tus, but it has been debated lately whether this relationship is 
causative or not (6). Resistin shows prohyperglycemic 
whereas visfatin has antihyperglycemic effects.

Resistin, an adipose tissue hormone, was discovered in 2001 
(7). It is released from adipocytes and macrophages in 
humans while it has also been detected in other primates and 
animals. When injected to mice, it led to insulin resistance 
which is the reason for the name. Resistin and visfatin has 
been linked to energy homeostasis, obesity and insulin 
resistance (7,8).

Visfatin is a proinflammatory adipokine which has similar 
IXQFWLRQV� WR� WKH� LPPXQH� PRGXODWLQJ� SUH�%�FHOO� FRORQ\�
enhancing factor (8). Visfatin plays a role in various functions 
such as the maturation of vascular smooth muscle cells and 
inhibition of neutrophil apoptosis. Visfatin has insulin mimet-
ic effects. It activates the insulin receptor and has been shown 
to increase insulin sensitivity to lower blood sugar in mice 
(8). Visfatin is expressed in high levels in the visceral fat of 
both humans and mice. The cells perception of insulin levels 
lower than what is and producing more visfatin in response 
may indicate insulin resistance. Accordingly, visfatin levels 
may play a role of type 2 diabetes mellitus (9). In addition, it 
was reported that visfatin plasma levels increase during the 
development of obesity (6). In healthy, young adult humans, 
the relationship of sleep deprivation and circulating resistin 
and visfatin levels has not yet been studied. The aim of this 
study was to investigate the effects of 40 hours acute total 
sleep deprivation on insulin, resistin and visfatin levels in 
healthy, young adult humans.

METHODS
Subjects
The study protocol was approved by local committee of 
ethics (Trakya University Ethical Committee, approval 
QXPEHU����������'DWH��������������7KH�VWXG\�ZDV�FRQGXFWHG�
LQ� DFFRUGDQFH� ZLWK� WKH� SULQFLSOHV� RI� WKH� 'HFODUDWLRQ� RI�
Helsinki. Written consent was obtained from all participants 
IRU�WKH�VWXG\��%HIRUH�VWDUWLQJ�WKH�VWXG\��ZH�FRQVXOWHG�D�VWDWLV-
tician and have made a power analysis in order to determine 
the number of participants. Twelve participants were 
sufficient for 90% power. We decided to end the study when 
we reached 12 volunteers who completed the entire study 
protocol. In total, twenty-three healthy young adult volun-
teers (aged between 18-32 years) with a regular sleep-wake 

Insulin, resistin and visfatin levels before and after 40 hours 
of sleep deprivation were given in Table II. Accordingly, 
insulin levels were significantly increased and resistin levels 
were significantly decreased. Whereas, there was no change 
in visfatin levels.

Table II: Insulin, resistin and visfatin values are given as mean,
������������������6'�DQG�PHGLDQ�EHIRUH�DQG�DIWHU����KRXUV�RI�VOHHS�GHSULYDWLRQ�

Forty hours sleep deprivation increased insulin levels (Figure 
2a). Insulin levels increased almost 3.5-fold at the end of 
sleep loss period with respect to baseline. Resistin levels were 
shown in Figure 2b. After 40 hours of deprivation, signifi-
cantly decreased levels of resistin was observed compared to 
the first measurement.

Figure 2a.� %HIRUH� DQG� DIWHU� ��� KRXUV� RI� VOHHS� GHSULYDWLRQ�
period of insulin. After 40 hours of sleep deprivation 
compared to first measurement. After 40 hours of depriva-
tion, significantly increased levels of insulin was observed 
compared to the first measurement.

Figure 2b. %HIRUH� DQG� DIWHU� ��� KRXUV� RI� VOHHS� GHSULYDWLRQ�
period of resistin. After 40 hours of deprivation, significantly 
decreased levels of resistin was observed compared to the 
first measurement.

According to results of Pearson correlation analysis, there 
was no correlation between insulin, resistin and visfatin 
levels before and after 40 hours of sleep deprivation (before 
40 hours of sleep deprivation respectively insulin-resistin, 
insulin-visfatin, resistin-visfatin: 0.99; 0.387; 0.280 and after 
40 hours of sleep deprivation respectively 0.242; 0.084; 
0.154). 

DISCUSSION
The main finding of this study was that one night of sleep 
deprivation (40 hours) led to almost 3.5-fold increase in 
systemic insulin levels and significant decrease in resistin 
levels whereas visfatin levels remained unchanged. To our 
knowledge, this is the first study in which insulin, resistin and 
visfatin levels were measured after a total sleep deprivation 
protocol.

Stress conditions are well-known to induce insulin resistance 
and reduce insulin levels (11,12). It may be suggested that 
sleep deprivation leads to stress response which in turn 
elevates serum cortisol levels and reduce insulin levels. On 
the contrary, we found a bold increase in serum insulin. In 
addition, we previously showed that short-term sleep depri-
vation may not necessarily increase cortisol secretion (13). 
Taken together, it can be concluded that sleep deprivation 
does not reveal a non specific stress response. Rather it has 
specific consequences. 

Visfatin is an adipocytokine which was initially reported to 
have insulin-mimetic effects. Visfatin expression substantial-
ly takes places in adipose tissue followed by skeletal muscle, 
bone marrow and hepatocytes (14). Visfatin has been studied 
extensively in conjunction with the hormone insulin. It alters 
insulin sensitivity of hepatocytes in autocrine fashion (15). It 
may also regulate insulin release from pancreatic beta cells 
(16). More recent studies demonstrated that visfatin is 
positively correlated with insulin and HOMA-IR (17). In this 
study, systemic visfatin levels remained unchanged following 
a 40-hour sleep deprivation. This result suggested that sleep 
loss-induced insulin increase was independent of serum 
visfatin alterations.
 
Resistin is a cysteine-rich polypeptide hormone which was 
initially believed to play an important role in the development 
RI�LQVXOLQ�UHVLVWDQFH������'HVSLWH�FRQWURYHUVLDO�VWXGLHV�� ODWHU�
systematic reviews and meta-analyses revealed individuals 
with insulin resistance showed higher resistin levels than 
subjects without insulin resistance (18). The link between 
resistin and insulin resistance may involve inflammatory 
pathways as in vitro studies demonstrated that production of 
pro-inflammatory cytokines resulted in resistin expression 
(19). In our study, 40-hour sleep deprivation led to a signifi-
cant decrease in resistin level. This result suggested that 
insulin increase was not related with resistin. 

The study has several limitations. First, the study group 
comprised of young adult volunteers. Thus, one should be 
careful when extrapolating these results to older adults. 
Geriatric group may show different response to sleep depri-
vation. Second, daily caloric intake was not standardized. 
Yet, feeding habits of volunteers were maintained. And 
finally, adding glucose measurements would enable us to 
calculate insulin resistance.

CONCLUSION 
In conclusion, the effects of short-term total sleep deprivation 
on glucose homeostasis were investigated for the first time in 
terms of plasma resistin, visfatin, and insulin levels. Sleep 
deprivation-induced insulin increase seemed unrelated to 
resistin and visfatin alterations during the same period. These 
findings contribute to the mechanism of the relationship 
between sleep duration, sleep deprivation, insulin resistance 
and diabetes.
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schedule were included to initial examinations. Exclusion 
criteria were any drug use and daytime napping. All partici-
pants completed a face-to-face administered questionnaire 
that included personal and family medical history and 
LQIRUPHG�FRQVHQWV�ZHUH�WDNHQ��%HIRUH�DOO�SDUWLFLSDQWV�XQGHU-
went 40 hours acute total sleep deprivation, polysomnograph-
ic evaluations were performed in order to eliminate any sleep 
disorder. Oral glucose tolerance test was performed to 
exclude glucose tolerance disorders. Healthy 12 participants 
were included to final investigations in this study. 

Sleep deprivation protocol
Twelve volunteers underwent 40 hours of sleep deprivation 
following the polysomnography (PSG) night and venous 
blood samples were collected from antecubital vein. The first 
blood samples were taken at 07.00 a.m. at the beginning of 
sleep deprivation period. The last blood samples were taken 
at the 40th hour of study at 23:00 p.m. Meals were provided 
ad libitum. Participants were both under supervision of an 
investigator and used a wrist accelerometer (Actiwatch 2 
Respironics, U.S.) to monitor the whole period. Figure 1 
shows the study protocol.

Figure 1: Study protocol.

Biochemical tests
Serum insulin and plasma blood glucose levels were deter-
mined. Glucose levels were studied by glucose oxidase 
method shortly after the blood samples were taken (glucose 
analyzer, Advia 1800/Siemens, Germany; glucose kit, 
Siemens/Advia Chemistry Gluo R1, Lot No: 264827 REF: 
10492319, Germany). Then, samples were stored at -80°C 
until assay. Insulin analyses were conducted by chemical 
immunoassay method using insulin analyzer (Immulite 
2000/Siemens, Germany) and insulin kit (Immulite 2000, 
Catalog No: LINC1-2, Lot No: 407, Germany). Resistin and 
YLVIDWLQ� OHYHOV� ZHUH� GHWHUPLQHG� E\� (/,6$� DVVD\V� �%LRWHN�
µQuant-MQX2ØØ, Switzerland). Resistin ELISA kit (Prod-
uct Name: Human Resistin Elisa kit Catalog No: ER1001-1, 
Lot No: 11571106 Formulation: 96T /ASSAYPRO, US) and 
visfatin ELISA kit (Product Name: Human Visfatin Elisa kit 
Catalog No: SK00121-01, Lot No: 20110780 Formulation: 
��7�$',32%,26&,(1&(��86��ZHUH� XVHG� IRU� UHVLVWLQ� DQG�

visfatin measurements. HOMA-IR was calculated by the 
IROORZLQJ�IRUPXOD�E\�*|NoHO�HW�DO��IDVWLQJ�LQVXOLQ�FRQFHQWUD-
tion (IU/ml) × fasting glucose concentration (mmol/L)/22.5 
(10). 

Statistical analysis
'HVFULSWLYH�GDWD�ZHUH�JLYHQ�DV�PHDQV�DQG�VWDQGDUG�GHYLDWLRQV�
in tables. Comparison of the two conditions (40 hours sleep 
deprivation before and after) was performed by non-paramet-
ric Wilcoxon signed ranks test. Significance was granted for 
S�������

RESULTS
A total of 23 subjects underwent PSG protocol in the sleep 
laboratory. Eleven subjects were excluded due to premature 
drop out and 12 subjects remained for further analysis. 
General characteristics, HOMA-IR and OGTT values of the 
study group were given in Table I. The mean age of the study 
group was 24.5 years and all participants were Caucasians. 
$OO� YROXQWHHUV� ZHUH� ZLWKLQ� QRUPDO� OLPLWV� IRU� %0,� DQG�
HOMA-IR, OGTT values and total sleep time and time in 
different sleep stages. The oxygen saturation values during 
PSG study ranged between 90% to 98% which were consid-
ered normal.

Table I: General characteristics, HOMA-IR, OGTT values 
               of the study group.



ABSTRACT
Objective: 
Sleep deprivation is known to affect circulating insulin and glucose levels which in turn modu-
late glucose metabolism. However, the mechanism of alterations in glucose homeostasis during 
sleep deprivation is not known. In this study, we investigated circulating resistin and visfatin 
levels in response to 40 hours of sleep loss in order to shed light on the above-mentioned mecha-
nism.

Methods: 
This study included 12 healthy young adult subjects (aged between 18-32 years). All participants 
underwent polysomnographic evaluation and oral glucose tolerance test and then fasting venous 
blood samples were collected in morning hours. Then, subjects remained awake for 40 hours 
under actigraphic monitorization. At the end of sleep deprivation, blood samples were collected 
again. Serum insulin, resistin and visfatin levels were measured in all blood samples. Insulin was 
determined by chemical immune assay method, whereas resistin and visfatin levels were assayed 
by ELISA.

Results: 
Compared to baseline, 40-hour total sleep deprivation resulted in a significant increase in serum 
insulin levels (10.75±7.75 vs 35.98±27.96 IU; p=0.002) and a significant decrease in resistin 
levels (21.94±7.65 vs 11.71±5.31 IU; p=0.002). Visfatin levels remained unchanged (6.29±3.31 
vs 5.43±5.08 IU; p>0.05).

Conclusion: 
These results suggested that short-term total sleep deprivation may lead to insulin resistance 
which was evidenced by a significant increase in insulin levels independent of resistin. This may 
contribute to pathophysiology of type 2 diabetes mellitus under conditions of chronic sleep depri-
vation.

Key Words: 
Sleep deprivation, Resistin, Visfatin, Insulin
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8\NX�\RNVXQOX÷XQXQ��GRODúÕPGDNL�LQV�OLQ�YH�JOXNR]�VHYL\HO-
HULQL� HWNLOHGL÷L� YH� EX� GXUXPXQ� JOXNR]� PHWDEROL]PDVÕQÕ�
PRG�OH�HWWL÷L�ELOLQPHNWHGLU��%XQXQOD�ELUOLNWH��X\NX�\RNVXQ-
OX÷X� VÕUDVÕQGD� JOXNR]� � KRPHRVWD]ÕQGDNL� GH÷LúLNOLNOHULQ�
PHNDQL]PDVÕ� ELOLQPHPHNWHGLU�� %X� oDOÕúPDGD�� \XNDUÕGD�
EHOLUWLOHQ�PHNDQL]PD\D�ÕúÕN�WXWPDN�LoLQ�GRODúÕPGDNL�UHVLVWLQ�
YH�YLVIDWLQ�G�]H\OHULQL����VDDWOLN�X\NX�ND\EÕQD�\DQÕW�RODUDN�
DUDúWÕUGÕN�

Yöntem:
%X�oDOÕúPDGD����VD÷OÕNOÕ�JHQo�\HWLúNLQ��������\Dú�DUDVÕ��\HU�
DOGÕ�� 7�P� NDWÕOÕPFÕODUD� SROLVRPQRJUDILN� GH÷HUOHQGLUPH� YH�
RUDO� JOXNR]� � WROHUDQV� WHVWL� X\JXODQGÕ�� DUGÕQGDQ� VDEDK�
VDDWOHULQGH� DoOÕN� YHQ|]� NDQ� |UQHNOHUL� DOÕQGÕ�� 'DKD� VRQUD�
NDWÕOÕPFÕODU��DNWLJUDILN�L]OHPH�DOWÕQGD����VDDW�X\DQÕN�NDOGÕODU��
8\NX� \RNVXQOX÷XQXQ� VRQXQGD� WHNUDU� NDQ� |UQHNOHUL� DOÕQGÕ��
7�P� NDQ� |UQHNOHULQGH� VHUXP� LQV�OLQ�� UHVLVWLQ� LOH� YLVIDWLQ�
G�]H\OHUL�|Oo�OG���øQV�OLQ�NLP\DVDO�LPP�Q�DVVD\�PHWRGX�LOH�
belirlenirken, resistin ve visfatin seviyeleri ELISA ile tahlil 
edildi.

Bulgular: 
%DúODQJÕo�GXUXPXQD�NÕ\DVOD�����VDDWOLN�WRSODP�X\NX�\RNVXQ-
OX÷X� VHUXP� LQV�OLQ� VHYL\HOHULQGH� ������� �� ����� YH� ������ ��
������ ,8��S� ��������DQODPOÕ� DUWÕú�YH� UHVLVWLQ� VHYL\HOHULQGH�
��������������YH��������������,8��S� ��������DQODPOÕ�D]DOPD�
J|]OHQPLúWLU��9LVIDWLQ�VHYL\HOHULQGH�DQODPOÕ�GH÷LúLP�J|]OHQ-
PHPLúWLU��������������YH�������������,8��S!��������

Sonuç: 
%X� VRQXoODU�� NÕVD� V�UHOL� WRSODP� X\NX� \RNVXQOX÷XQXQ��
UHVLVWLQGHQ� ED÷ÕPVÕ]� úHNLOGH�� \�NVHN� LQV�OLQ� G�]H\OHUL� LOH�
NDQÕWODQDQ��LQV�OLQ�GLUHQFLQH�\RO�DoDELOHFH÷LQL�G�ú�QG�UPHN-
WHGLU��%X�GXUXP�NURQLN�X\NX�\RNVXQOX÷X�NRúXOODUÕ�DOWÕQGD�WLS�
��GLDEHWHV�PHOOLWXVXQ�SDWRIL]\RORMLVLQH�NDWNÕGD�EXOXQDELOLU�

Anahtar Sözcükler: 
8\NX�\RNVXQOX÷X��5HVLVWLQ��9LVIDWLQ��øQV�OLQ�

INTRODUCTION
As a result of round-the-clock modern city life, voluntary 
sleep curtailment profoundly disturbed biological rhythms 
and metabolic processes. The mean sleep duration of adult 
population decreased by almost 2 hours a night over the last 
50 years (1). Sleep durations 6 hours or less were found to be 
related with glucose tolerance deterioration and development 
of type 2 diabetes (2,3). Sleep has crucial effects on glucose 
metabolism and recent data suggest association between 
short sleep duration and impaired glucose tolerance which in 
turn may lead to type 2 diabetes (4). Spiegel et al. studied the 
effects of sleep duration on 11 healthy young men. They first 
restricted and then extended the time in bed. In the sleep 
restriction period of 6 hour/night bedtime, the blood glucose 
response to a carbohydrate breakfast was higher when 
compared to extended sleep period of 12 hour/night, despite 

the same insulin secretory response. They reported that sleep 
restriction shorter than 1 week led to endocrine and metabolic 
alterations in healthy volunteers and increased sympathetic 
tone and decreased carbohydrate tolerance which are 
well-known risk factors of insulin resistance (5). The effects 
of sleep deprivation on glucose metabolism is well-known. 
%XW�WKH�XQGHUO\LQJ�PHFKDQLVP�UHPDLQV�WR�EH�HOXFLGDWHG�
 
Adipokines, secretory products of adipocytes, are linked to 
body energy homeostasis. They may play important role in 
development of insulin resistance and type 2 diabetes melli-
tus, but it has been debated lately whether this relationship is 
causative or not (6). Resistin shows prohyperglycemic 
whereas visfatin has antihyperglycemic effects.

Resistin, an adipose tissue hormone, was discovered in 2001 
(7). It is released from adipocytes and macrophages in 
humans while it has also been detected in other primates and 
animals. When injected to mice, it led to insulin resistance 
which is the reason for the name. Resistin and visfatin has 
been linked to energy homeostasis, obesity and insulin 
resistance (7,8).

Visfatin is a proinflammatory adipokine which has similar 
IXQFWLRQV� WR� WKH� LPPXQH� PRGXODWLQJ� SUH�%�FHOO� FRORQ\�
enhancing factor (8). Visfatin plays a role in various functions 
such as the maturation of vascular smooth muscle cells and 
inhibition of neutrophil apoptosis. Visfatin has insulin mimet-
ic effects. It activates the insulin receptor and has been shown 
to increase insulin sensitivity to lower blood sugar in mice 
(8). Visfatin is expressed in high levels in the visceral fat of 
both humans and mice. The cells perception of insulin levels 
lower than what is and producing more visfatin in response 
may indicate insulin resistance. Accordingly, visfatin levels 
may play a role of type 2 diabetes mellitus (9). In addition, it 
was reported that visfatin plasma levels increase during the 
development of obesity (6). In healthy, young adult humans, 
the relationship of sleep deprivation and circulating resistin 
and visfatin levels has not yet been studied. The aim of this 
study was to investigate the effects of 40 hours acute total 
sleep deprivation on insulin, resistin and visfatin levels in 
healthy, young adult humans.

METHODS
Subjects
The study protocol was approved by local committee of 
ethics (Trakya University Ethical Committee, approval 
QXPEHU����������'DWH��������������7KH�VWXG\�ZDV�FRQGXFWHG�
LQ� DFFRUGDQFH� ZLWK� WKH� SULQFLSOHV� RI� WKH� 'HFODUDWLRQ� RI�
Helsinki. Written consent was obtained from all participants 
IRU�WKH�VWXG\��%HIRUH�VWDUWLQJ�WKH�VWXG\��ZH�FRQVXOWHG�D�VWDWLV-
tician and have made a power analysis in order to determine 
the number of participants. Twelve participants were 
sufficient for 90% power. We decided to end the study when 
we reached 12 volunteers who completed the entire study 
protocol. In total, twenty-three healthy young adult volun-
teers (aged between 18-32 years) with a regular sleep-wake 

Insulin, resistin and visfatin levels before and after 40 hours 
of sleep deprivation were given in Table II. Accordingly, 
insulin levels were significantly increased and resistin levels 
were significantly decreased. Whereas, there was no change 
in visfatin levels.

Table II: Insulin, resistin and visfatin values are given as mean,
������������������6'�DQG�PHGLDQ�EHIRUH�DQG�DIWHU����KRXUV�RI�VOHHS�GHSULYDWLRQ�

Forty hours sleep deprivation increased insulin levels (Figure 
2a). Insulin levels increased almost 3.5-fold at the end of 
sleep loss period with respect to baseline. Resistin levels were 
shown in Figure 2b. After 40 hours of deprivation, signifi-
cantly decreased levels of resistin was observed compared to 
the first measurement.

Figure 2a.� %HIRUH� DQG� DIWHU� ��� KRXUV� RI� VOHHS� GHSULYDWLRQ�
period of insulin. After 40 hours of sleep deprivation 
compared to first measurement. After 40 hours of depriva-
tion, significantly increased levels of insulin was observed 
compared to the first measurement.

Figure 2b. %HIRUH� DQG� DIWHU� ��� KRXUV� RI� VOHHS� GHSULYDWLRQ�
period of resistin. After 40 hours of deprivation, significantly 
decreased levels of resistin was observed compared to the 
first measurement.

According to results of Pearson correlation analysis, there 
was no correlation between insulin, resistin and visfatin 
levels before and after 40 hours of sleep deprivation (before 
40 hours of sleep deprivation respectively insulin-resistin, 
insulin-visfatin, resistin-visfatin: 0.99; 0.387; 0.280 and after 
40 hours of sleep deprivation respectively 0.242; 0.084; 
0.154). 

DISCUSSION
The main finding of this study was that one night of sleep 
deprivation (40 hours) led to almost 3.5-fold increase in 
systemic insulin levels and significant decrease in resistin 
levels whereas visfatin levels remained unchanged. To our 
knowledge, this is the first study in which insulin, resistin and 
visfatin levels were measured after a total sleep deprivation 
protocol.

Stress conditions are well-known to induce insulin resistance 
and reduce insulin levels (11,12). It may be suggested that 
sleep deprivation leads to stress response which in turn 
elevates serum cortisol levels and reduce insulin levels. On 
the contrary, we found a bold increase in serum insulin. In 
addition, we previously showed that short-term sleep depri-
vation may not necessarily increase cortisol secretion (13). 
Taken together, it can be concluded that sleep deprivation 
does not reveal a non specific stress response. Rather it has 
specific consequences. 

Visfatin is an adipocytokine which was initially reported to 
have insulin-mimetic effects. Visfatin expression substantial-
ly takes places in adipose tissue followed by skeletal muscle, 
bone marrow and hepatocytes (14). Visfatin has been studied 
extensively in conjunction with the hormone insulin. It alters 
insulin sensitivity of hepatocytes in autocrine fashion (15). It 
may also regulate insulin release from pancreatic beta cells 
(16). More recent studies demonstrated that visfatin is 
positively correlated with insulin and HOMA-IR (17). In this 
study, systemic visfatin levels remained unchanged following 
a 40-hour sleep deprivation. This result suggested that sleep 
loss-induced insulin increase was independent of serum 
visfatin alterations.
 
Resistin is a cysteine-rich polypeptide hormone which was 
initially believed to play an important role in the development 
RI�LQVXOLQ�UHVLVWDQFH������'HVSLWH�FRQWURYHUVLDO�VWXGLHV�� ODWHU�
systematic reviews and meta-analyses revealed individuals 
with insulin resistance showed higher resistin levels than 
subjects without insulin resistance (18). The link between 
resistin and insulin resistance may involve inflammatory 
pathways as in vitro studies demonstrated that production of 
pro-inflammatory cytokines resulted in resistin expression 
(19). In our study, 40-hour sleep deprivation led to a signifi-
cant decrease in resistin level. This result suggested that 
insulin increase was not related with resistin. 

The study has several limitations. First, the study group 
comprised of young adult volunteers. Thus, one should be 
careful when extrapolating these results to older adults. 
Geriatric group may show different response to sleep depri-
vation. Second, daily caloric intake was not standardized. 
Yet, feeding habits of volunteers were maintained. And 
finally, adding glucose measurements would enable us to 
calculate insulin resistance.

CONCLUSION 
In conclusion, the effects of short-term total sleep deprivation 
on glucose homeostasis were investigated for the first time in 
terms of plasma resistin, visfatin, and insulin levels. Sleep 
deprivation-induced insulin increase seemed unrelated to 
resistin and visfatin alterations during the same period. These 
findings contribute to the mechanism of the relationship 
between sleep duration, sleep deprivation, insulin resistance 
and diabetes.

Ethics Committee Approval: 
This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the 
WHQHWV�RI�WKH�+HOVLQNL�'HFODUDWLRQ�DQG�KDV�EHHQ�DSSURYHG�E\�
the Trakya University Medical Faculty Ethical Committee, 
Trakya University (approval number 2009/08).

Informed Consent: 
All the participants rights were protected and written 
informed consents were obtained before the procedures 
DFFRUGLQJ�WR�WKH�+HOVLQNL�'HFODUDWLRQ��

Financial Disclosure: 
7KLV�VWXG\�ZDV�IXQGHG�E\�7h%$3��7UDN\D�8QLYHUVLW\�VFLHQ-
tific research projects).

Author Contributions: 
&RQFHSW��(�(�*���'HVLJQ��/�g���6XSHUYLVLRQ��/�g���5HVRXUF-
HV�� (�(�*��� 0DWHULDOV�� (�(�*��� 'DWD� &ROOHFWLRQ� DQG�RU�
Processing- E.E.G.; Analysis and/or Interpretation- E.E.G., 
/��$���/�g���/LWHUDWXUH�6HDUFK��(�(�*���/�$���:ULWLQJ�0DQX-
VFULSW��(�(�*���/�g���&ULWLFDO�5HYLHZ��(�(�*���/�$���2WKHUV��
L.A.

Conflict of Interest: 
The authors have no conflict of interest to declare. This study 
was produced from the thesis named “The effects of sleep 
deprivation on glucose homeostasis”.
*�UHO�((��$\D]�/��<DSUDN�0��g]W�UN�/��7KH�HIIHFWV�RI���K�
sleep deprivation on insulin, resistin and visfatin levels in 
KHDOWK\�KXPDQV���3RVWHU��;,��&RQJUHVV�RI�%XOJDULDQ�6RFLHW\�
of physiological sciences with international participation, 
%XOJDULD�������9ROXPH�����6XSSOHPHQW���3&����

79

*�UHO�((��HW�DO� Akd Med J 2023; 9(1)

schedule were included to initial examinations. Exclusion 
criteria were any drug use and daytime napping. All partici-
pants completed a face-to-face administered questionnaire 
that included personal and family medical history and 
LQIRUPHG�FRQVHQWV�ZHUH�WDNHQ��%HIRUH�DOO�SDUWLFLSDQWV�XQGHU-
went 40 hours acute total sleep deprivation, polysomnograph-
ic evaluations were performed in order to eliminate any sleep 
disorder. Oral glucose tolerance test was performed to 
exclude glucose tolerance disorders. Healthy 12 participants 
were included to final investigations in this study. 

Sleep deprivation protocol
Twelve volunteers underwent 40 hours of sleep deprivation 
following the polysomnography (PSG) night and venous 
blood samples were collected from antecubital vein. The first 
blood samples were taken at 07.00 a.m. at the beginning of 
sleep deprivation period. The last blood samples were taken 
at the 40th hour of study at 23:00 p.m. Meals were provided 
ad libitum. Participants were both under supervision of an 
investigator and used a wrist accelerometer (Actiwatch 2 
Respironics, U.S.) to monitor the whole period. Figure 1 
shows the study protocol.

Figure 1: Study protocol.

Biochemical tests
Serum insulin and plasma blood glucose levels were deter-
mined. Glucose levels were studied by glucose oxidase 
method shortly after the blood samples were taken (glucose 
analyzer, Advia 1800/Siemens, Germany; glucose kit, 
Siemens/Advia Chemistry Gluo R1, Lot No: 264827 REF: 
10492319, Germany). Then, samples were stored at -80°C 
until assay. Insulin analyses were conducted by chemical 
immunoassay method using insulin analyzer (Immulite 
2000/Siemens, Germany) and insulin kit (Immulite 2000, 
Catalog No: LINC1-2, Lot No: 407, Germany). Resistin and 
YLVIDWLQ� OHYHOV� ZHUH� GHWHUPLQHG� E\� (/,6$� DVVD\V� �%LRWHN�
µQuant-MQX2ØØ, Switzerland). Resistin ELISA kit (Prod-
uct Name: Human Resistin Elisa kit Catalog No: ER1001-1, 
Lot No: 11571106 Formulation: 96T /ASSAYPRO, US) and 
visfatin ELISA kit (Product Name: Human Visfatin Elisa kit 
Catalog No: SK00121-01, Lot No: 20110780 Formulation: 
��7�$',32%,26&,(1&(��86��ZHUH� XVHG� IRU� UHVLVWLQ� DQG�

visfatin measurements. HOMA-IR was calculated by the 
IROORZLQJ�IRUPXOD�E\�*|NoHO�HW�DO��IDVWLQJ�LQVXOLQ�FRQFHQWUD-
tion (IU/ml) × fasting glucose concentration (mmol/L)/22.5 
(10). 

Statistical analysis
'HVFULSWLYH�GDWD�ZHUH�JLYHQ�DV�PHDQV�DQG�VWDQGDUG�GHYLDWLRQV�
in tables. Comparison of the two conditions (40 hours sleep 
deprivation before and after) was performed by non-paramet-
ric Wilcoxon signed ranks test. Significance was granted for 
S�������

RESULTS
A total of 23 subjects underwent PSG protocol in the sleep 
laboratory. Eleven subjects were excluded due to premature 
drop out and 12 subjects remained for further analysis. 
General characteristics, HOMA-IR and OGTT values of the 
study group were given in Table I. The mean age of the study 
group was 24.5 years and all participants were Caucasians. 
$OO� YROXQWHHUV� ZHUH� ZLWKLQ� QRUPDO� OLPLWV� IRU� %0,� DQG�
HOMA-IR, OGTT values and total sleep time and time in 
different sleep stages. The oxygen saturation values during 
PSG study ranged between 90% to 98% which were consid-
ered normal.

Table I: General characteristics, HOMA-IR, OGTT values 
               of the study group.



ABSTRACT
Objective: 
Sleep deprivation is known to affect circulating insulin and glucose levels which in turn modu-
late glucose metabolism. However, the mechanism of alterations in glucose homeostasis during 
sleep deprivation is not known. In this study, we investigated circulating resistin and visfatin 
levels in response to 40 hours of sleep loss in order to shed light on the above-mentioned mecha-
nism.

Methods: 
This study included 12 healthy young adult subjects (aged between 18-32 years). All participants 
underwent polysomnographic evaluation and oral glucose tolerance test and then fasting venous 
blood samples were collected in morning hours. Then, subjects remained awake for 40 hours 
under actigraphic monitorization. At the end of sleep deprivation, blood samples were collected 
again. Serum insulin, resistin and visfatin levels were measured in all blood samples. Insulin was 
determined by chemical immune assay method, whereas resistin and visfatin levels were assayed 
by ELISA.

Results: 
Compared to baseline, 40-hour total sleep deprivation resulted in a significant increase in serum 
insulin levels (10.75±7.75 vs 35.98±27.96 IU; p=0.002) and a significant decrease in resistin 
levels (21.94±7.65 vs 11.71±5.31 IU; p=0.002). Visfatin levels remained unchanged (6.29±3.31 
vs 5.43±5.08 IU; p>0.05).

Conclusion: 
These results suggested that short-term total sleep deprivation may lead to insulin resistance 
which was evidenced by a significant increase in insulin levels independent of resistin. This may 
contribute to pathophysiology of type 2 diabetes mellitus under conditions of chronic sleep depri-
vation.

Key Words: 
Sleep deprivation, Resistin, Visfatin, Insulin
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8\NX�\RNVXQOX÷XQXQ��GRODúÕPGDNL�LQV�OLQ�YH�JOXNR]�VHYL\HO-
HULQL� HWNLOHGL÷L� YH� EX� GXUXPXQ� JOXNR]� PHWDEROL]PDVÕQÕ�
PRG�OH�HWWL÷L�ELOLQPHNWHGLU��%XQXQOD�ELUOLNWH��X\NX�\RNVXQ-
OX÷X� VÕUDVÕQGD� JOXNR]� � KRPHRVWD]ÕQGDNL� GH÷LúLNOLNOHULQ�
PHNDQL]PDVÕ� ELOLQPHPHNWHGLU�� %X� oDOÕúPDGD�� \XNDUÕGD�
EHOLUWLOHQ�PHNDQL]PD\D�ÕúÕN�WXWPDN�LoLQ�GRODúÕPGDNL�UHVLVWLQ�
YH�YLVIDWLQ�G�]H\OHULQL����VDDWOLN�X\NX�ND\EÕQD�\DQÕW�RODUDN�
DUDúWÕUGÕN�
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7�P� NDQ� |UQHNOHULQGH� VHUXP� LQV�OLQ�� UHVLVWLQ� LOH� YLVIDWLQ�
G�]H\OHUL�|Oo�OG���øQV�OLQ�NLP\DVDO�LPP�Q�DVVD\�PHWRGX�LOH�
belirlenirken, resistin ve visfatin seviyeleri ELISA ile tahlil 
edildi.
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INTRODUCTION
As a result of round-the-clock modern city life, voluntary 
sleep curtailment profoundly disturbed biological rhythms 
and metabolic processes. The mean sleep duration of adult 
population decreased by almost 2 hours a night over the last 
50 years (1). Sleep durations 6 hours or less were found to be 
related with glucose tolerance deterioration and development 
of type 2 diabetes (2,3). Sleep has crucial effects on glucose 
metabolism and recent data suggest association between 
short sleep duration and impaired glucose tolerance which in 
turn may lead to type 2 diabetes (4). Spiegel et al. studied the 
effects of sleep duration on 11 healthy young men. They first 
restricted and then extended the time in bed. In the sleep 
restriction period of 6 hour/night bedtime, the blood glucose 
response to a carbohydrate breakfast was higher when 
compared to extended sleep period of 12 hour/night, despite 

the same insulin secretory response. They reported that sleep 
restriction shorter than 1 week led to endocrine and metabolic 
alterations in healthy volunteers and increased sympathetic 
tone and decreased carbohydrate tolerance which are 
well-known risk factors of insulin resistance (5). The effects 
of sleep deprivation on glucose metabolism is well-known. 
%XW�WKH�XQGHUO\LQJ�PHFKDQLVP�UHPDLQV�WR�EH�HOXFLGDWHG�
 
Adipokines, secretory products of adipocytes, are linked to 
body energy homeostasis. They may play important role in 
development of insulin resistance and type 2 diabetes melli-
tus, but it has been debated lately whether this relationship is 
causative or not (6). Resistin shows prohyperglycemic 
whereas visfatin has antihyperglycemic effects.

Resistin, an adipose tissue hormone, was discovered in 2001 
(7). It is released from adipocytes and macrophages in 
humans while it has also been detected in other primates and 
animals. When injected to mice, it led to insulin resistance 
which is the reason for the name. Resistin and visfatin has 
been linked to energy homeostasis, obesity and insulin 
resistance (7,8).

Visfatin is a proinflammatory adipokine which has similar 
IXQFWLRQV� WR� WKH� LPPXQH� PRGXODWLQJ� SUH�%�FHOO� FRORQ\�
enhancing factor (8). Visfatin plays a role in various functions 
such as the maturation of vascular smooth muscle cells and 
inhibition of neutrophil apoptosis. Visfatin has insulin mimet-
ic effects. It activates the insulin receptor and has been shown 
to increase insulin sensitivity to lower blood sugar in mice 
(8). Visfatin is expressed in high levels in the visceral fat of 
both humans and mice. The cells perception of insulin levels 
lower than what is and producing more visfatin in response 
may indicate insulin resistance. Accordingly, visfatin levels 
may play a role of type 2 diabetes mellitus (9). In addition, it 
was reported that visfatin plasma levels increase during the 
development of obesity (6). In healthy, young adult humans, 
the relationship of sleep deprivation and circulating resistin 
and visfatin levels has not yet been studied. The aim of this 
study was to investigate the effects of 40 hours acute total 
sleep deprivation on insulin, resistin and visfatin levels in 
healthy, young adult humans.

METHODS
Subjects
The study protocol was approved by local committee of 
ethics (Trakya University Ethical Committee, approval 
QXPEHU����������'DWH��������������7KH�VWXG\�ZDV�FRQGXFWHG�
LQ� DFFRUGDQFH� ZLWK� WKH� SULQFLSOHV� RI� WKH� 'HFODUDWLRQ� RI�
Helsinki. Written consent was obtained from all participants 
IRU�WKH�VWXG\��%HIRUH�VWDUWLQJ�WKH�VWXG\��ZH�FRQVXOWHG�D�VWDWLV-
tician and have made a power analysis in order to determine 
the number of participants. Twelve participants were 
sufficient for 90% power. We decided to end the study when 
we reached 12 volunteers who completed the entire study 
protocol. In total, twenty-three healthy young adult volun-
teers (aged between 18-32 years) with a regular sleep-wake 

Insulin, resistin and visfatin levels before and after 40 hours 
of sleep deprivation were given in Table II. Accordingly, 
insulin levels were significantly increased and resistin levels 
were significantly decreased. Whereas, there was no change 
in visfatin levels.

Table II: Insulin, resistin and visfatin values are given as mean,
������������������6'�DQG�PHGLDQ�EHIRUH�DQG�DIWHU����KRXUV�RI�VOHHS�GHSULYDWLRQ�

Forty hours sleep deprivation increased insulin levels (Figure 
2a). Insulin levels increased almost 3.5-fold at the end of 
sleep loss period with respect to baseline. Resistin levels were 
shown in Figure 2b. After 40 hours of deprivation, signifi-
cantly decreased levels of resistin was observed compared to 
the first measurement.

Figure 2a.� %HIRUH� DQG� DIWHU� ��� KRXUV� RI� VOHHS� GHSULYDWLRQ�
period of insulin. After 40 hours of sleep deprivation 
compared to first measurement. After 40 hours of depriva-
tion, significantly increased levels of insulin was observed 
compared to the first measurement.

Figure 2b. %HIRUH� DQG� DIWHU� ��� KRXUV� RI� VOHHS� GHSULYDWLRQ�
period of resistin. After 40 hours of deprivation, significantly 
decreased levels of resistin was observed compared to the 
first measurement.

According to results of Pearson correlation analysis, there 
was no correlation between insulin, resistin and visfatin 
levels before and after 40 hours of sleep deprivation (before 
40 hours of sleep deprivation respectively insulin-resistin, 
insulin-visfatin, resistin-visfatin: 0.99; 0.387; 0.280 and after 
40 hours of sleep deprivation respectively 0.242; 0.084; 
0.154). 

DISCUSSION
The main finding of this study was that one night of sleep 
deprivation (40 hours) led to almost 3.5-fold increase in 
systemic insulin levels and significant decrease in resistin 
levels whereas visfatin levels remained unchanged. To our 
knowledge, this is the first study in which insulin, resistin and 
visfatin levels were measured after a total sleep deprivation 
protocol.

Stress conditions are well-known to induce insulin resistance 
and reduce insulin levels (11,12). It may be suggested that 
sleep deprivation leads to stress response which in turn 
elevates serum cortisol levels and reduce insulin levels. On 
the contrary, we found a bold increase in serum insulin. In 
addition, we previously showed that short-term sleep depri-
vation may not necessarily increase cortisol secretion (13). 
Taken together, it can be concluded that sleep deprivation 
does not reveal a non specific stress response. Rather it has 
specific consequences. 

Visfatin is an adipocytokine which was initially reported to 
have insulin-mimetic effects. Visfatin expression substantial-
ly takes places in adipose tissue followed by skeletal muscle, 
bone marrow and hepatocytes (14). Visfatin has been studied 
extensively in conjunction with the hormone insulin. It alters 
insulin sensitivity of hepatocytes in autocrine fashion (15). It 
may also regulate insulin release from pancreatic beta cells 
(16). More recent studies demonstrated that visfatin is 
positively correlated with insulin and HOMA-IR (17). In this 
study, systemic visfatin levels remained unchanged following 
a 40-hour sleep deprivation. This result suggested that sleep 
loss-induced insulin increase was independent of serum 
visfatin alterations.
 
Resistin is a cysteine-rich polypeptide hormone which was 
initially believed to play an important role in the development 
RI�LQVXOLQ�UHVLVWDQFH������'HVSLWH�FRQWURYHUVLDO�VWXGLHV�� ODWHU�
systematic reviews and meta-analyses revealed individuals 
with insulin resistance showed higher resistin levels than 
subjects without insulin resistance (18). The link between 
resistin and insulin resistance may involve inflammatory 
pathways as in vitro studies demonstrated that production of 
pro-inflammatory cytokines resulted in resistin expression 
(19). In our study, 40-hour sleep deprivation led to a signifi-
cant decrease in resistin level. This result suggested that 
insulin increase was not related with resistin. 

The study has several limitations. First, the study group 
comprised of young adult volunteers. Thus, one should be 
careful when extrapolating these results to older adults. 
Geriatric group may show different response to sleep depri-
vation. Second, daily caloric intake was not standardized. 
Yet, feeding habits of volunteers were maintained. And 
finally, adding glucose measurements would enable us to 
calculate insulin resistance.

CONCLUSION 
In conclusion, the effects of short-term total sleep deprivation 
on glucose homeostasis were investigated for the first time in 
terms of plasma resistin, visfatin, and insulin levels. Sleep 
deprivation-induced insulin increase seemed unrelated to 
resistin and visfatin alterations during the same period. These 
findings contribute to the mechanism of the relationship 
between sleep duration, sleep deprivation, insulin resistance 
and diabetes.
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schedule were included to initial examinations. Exclusion 
criteria were any drug use and daytime napping. All partici-
pants completed a face-to-face administered questionnaire 
that included personal and family medical history and 
LQIRUPHG�FRQVHQWV�ZHUH�WDNHQ��%HIRUH�DOO�SDUWLFLSDQWV�XQGHU-
went 40 hours acute total sleep deprivation, polysomnograph-
ic evaluations were performed in order to eliminate any sleep 
disorder. Oral glucose tolerance test was performed to 
exclude glucose tolerance disorders. Healthy 12 participants 
were included to final investigations in this study. 

Sleep deprivation protocol
Twelve volunteers underwent 40 hours of sleep deprivation 
following the polysomnography (PSG) night and venous 
blood samples were collected from antecubital vein. The first 
blood samples were taken at 07.00 a.m. at the beginning of 
sleep deprivation period. The last blood samples were taken 
at the 40th hour of study at 23:00 p.m. Meals were provided 
ad libitum. Participants were both under supervision of an 
investigator and used a wrist accelerometer (Actiwatch 2 
Respironics, U.S.) to monitor the whole period. Figure 1 
shows the study protocol.

Figure 1: Study protocol.

Biochemical tests
Serum insulin and plasma blood glucose levels were deter-
mined. Glucose levels were studied by glucose oxidase 
method shortly after the blood samples were taken (glucose 
analyzer, Advia 1800/Siemens, Germany; glucose kit, 
Siemens/Advia Chemistry Gluo R1, Lot No: 264827 REF: 
10492319, Germany). Then, samples were stored at -80°C 
until assay. Insulin analyses were conducted by chemical 
immunoassay method using insulin analyzer (Immulite 
2000/Siemens, Germany) and insulin kit (Immulite 2000, 
Catalog No: LINC1-2, Lot No: 407, Germany). Resistin and 
YLVIDWLQ� OHYHOV� ZHUH� GHWHUPLQHG� E\� (/,6$� DVVD\V� �%LRWHN�
µQuant-MQX2ØØ, Switzerland). Resistin ELISA kit (Prod-
uct Name: Human Resistin Elisa kit Catalog No: ER1001-1, 
Lot No: 11571106 Formulation: 96T /ASSAYPRO, US) and 
visfatin ELISA kit (Product Name: Human Visfatin Elisa kit 
Catalog No: SK00121-01, Lot No: 20110780 Formulation: 
��7�$',32%,26&,(1&(��86��ZHUH� XVHG� IRU� UHVLVWLQ� DQG�

visfatin measurements. HOMA-IR was calculated by the 
IROORZLQJ�IRUPXOD�E\�*|NoHO�HW�DO��IDVWLQJ�LQVXOLQ�FRQFHQWUD-
tion (IU/ml) × fasting glucose concentration (mmol/L)/22.5 
(10). 

Statistical analysis
'HVFULSWLYH�GDWD�ZHUH�JLYHQ�DV�PHDQV�DQG�VWDQGDUG�GHYLDWLRQV�
in tables. Comparison of the two conditions (40 hours sleep 
deprivation before and after) was performed by non-paramet-
ric Wilcoxon signed ranks test. Significance was granted for 
S�������

RESULTS
A total of 23 subjects underwent PSG protocol in the sleep 
laboratory. Eleven subjects were excluded due to premature 
drop out and 12 subjects remained for further analysis. 
General characteristics, HOMA-IR and OGTT values of the 
study group were given in Table I. The mean age of the study 
group was 24.5 years and all participants were Caucasians. 
$OO� YROXQWHHUV� ZHUH� ZLWKLQ� QRUPDO� OLPLWV� IRU� %0,� DQG�
HOMA-IR, OGTT values and total sleep time and time in 
different sleep stages. The oxygen saturation values during 
PSG study ranged between 90% to 98% which were consid-
ered normal.

Table I: General characteristics, HOMA-IR, OGTT values 
               of the study group.
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ÖZ
Amaç: 
DNA metilasyonu sürdürme ve de novo metilasyon süreçlerini 
LoHULU� YH� '1$� PHWLOWUDQVIHUD]� �'QPW�� HQ]LPOHUL� WDUDIÕQGDQ�
NDWDOL]OHQLU��RYDU\XP�IROLN�OOHULQLQ�JHOLúLPL�LOH�LOLúNLOL�JHQOHULQ�
PHWLODV\RQXQGD� |QHPOL� UROH� VDKLSWLU�� dDOÕúPDPÕ]ÕQ� DPDFÕ��
VÕoDQODUGD� RYDU\XP� GRNXVXQXQ� NUL\RSUH]HUYDV\RQX� YH�
\HQLGHQ� WUDQVSODQWDV\RQX� VRQUDVÕQGD� 'QPW�D� YH� 'QPW�E�
SURWHLQ� G�]H\OHULQLQ� HNVSUHV\RQXQXQ� GH÷LúLS� GH÷LúPHGL÷LQL�
GH÷HUOHQGLUPHNWLU��

Yöntemler: 
.RQWURO� �.��� GRQPXú�o|]G�U�OP�ú� �'d��� WUDQVSODQWH� HGLOPLú�
�7�� YH� GRQGXUXOPXú�o|]G�U�OP�ú� YH� \HQLGHQ� WUDQVSODQWH�
HGLOPLú� �'d7�� ROPDN� �]HUH� G|UW� JUXS� ROXúWXUXOGX��2YDU\XP�
GRNX� SDUoDODUÕQÕ� GRQGXUPDN� LoLQ� \DYDú� GRQGXUPD� WHNQL÷L�
NXOODQÕOGÕ� YH�'QPW�D� YH�'QPW�E� SURWHLQOHULQLQ� HNVSUHV\RQX�
LPP�QRKLVWRNLP\D�\|QWHPL�LOH�GH÷HUOHQGLULOGL��

Bulgular: 
.�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��'d��7�YH�'d7�JUXSODUÕQGD�RYDU\XP�
IROLN�OOHULQGH�'QPW�D�YH�'QPW�E�HNVSUHV\RQX�|QHPOL�|Oo�GH�
D]DOGÕ��

Sonuç: 
Hem kriyoprezervasyon hem de yeniden transplantasyondan 
VRQUD�GH÷LúHQ�'QPW�HQ]LPOHULQLQ�HNVSUHV\RQX�VÕoDQ�IROLN�OR-
JHQH]L�VÕUDVÕQGD�'1$�PHWLODV\RQX�V�UHoOHULQLQ�ER]XOPDVÕ�LOH�
LOLúNLOL�RODELOLU�

Anahtar Sözcükler: 
'1$� PHWLODV\RQX�� 'QPW� HQ]LPOHUL�� 2YDU\XP� GRNX� NUL\R-
SUH]HYDV\RQX��)HUWLOLWHQLQ�NRUXQPDVÕ

ABSTRACT
Objective: 
'1$�PHWK\ODWLRQ�LQFOXGHV�PDLQWHQDQFH�DQG�GH�QRYR�PHWK\O-
DWLRQ� SURFHVV� WKDW� DUH� FDWDO\]HG� E\�'1$�PHWK\OWUDQVIHUDVH�
�'QPW��HQ]\PHV�DQG�WKHVH�HQ]\PHV�SRVVHVV�FUXFLDO�UROHV�LQ�
PHWK\ODWLRQ� RI� JHQHV� DVVRFLDWHG� ZLWK� WKH� GHYHORSPHQW� RI�
RYDULDQ�IROOLFOHV��7KH�DLP�RI�WKLV�VWXG\�LV�WR�HYDOXDWH�ZKHWKHU�
H[SUHVVLRQ� RI� 'QPW�D� DQG� 'QPW�E� SURWHLQ� OHYHOV� FKDQJH�
DIWHU�FU\RSUHVHUYDWLRQ�DQG�UH�WUDQVSODQWDWLRQ�RI�RYDULDQ�WLVVXH�
in rats. 

Methods: 
)RXU� JURXSV� ZHUH� GHVLJQHG� DV�� IUHVK� FRQWURO� �)&���
IUR]HQ�WKDZHG� �)7��� IUHVK� UH�WUDQVSODQWHG� �7��� DQG�
IUR]HQ�WKDZHG�DQG�UH�WUDQVSODQWHG��)77����6ORZ�IUHH]LQJ�ZDV�
XVHG�WR�FU\RSUHVHUYH�WKH�RYDULDQ�WLVVXH�SLHFHV�DQG�H[SUHVVLRQ�
RI�'QPW�D�DQG�'QPW�E�SURWHLQV�ZDV�DVVHVVHG�E\�LPPXQRKLV-
WRFKHPLVWU\��

Result: 
([SUHVVLRQ�RI�'QPW�D�DQG�'QPW�E�VLJQLILFDQWO\�GHFUHDVHG�LQ�
RYDULDQ� IROOLFOHV� LQ� )7��7� DQG�)77�JURXSV�ZKHQ� FRPSDUHG�
ZLWK�)&V�

Conclusion: 
([SUHVVLRQ� RI� 'QPW� HQ]\PHV� KDV� EHHQ� DOWHUHG� ERWK� DIWHU�
FU\RSUHVHUYDWLRQ� DORQH� DQG� IROORZLQJ� UH�WUDQVSODQWDWLRQ�
F\FOHV� ZKLFK� PD\� OHDG� WR� GLVWXUEHG� '1$� PHWK\ODWLRQ�
SURFHVVHV�GXULQJ�UDW�IROOLFXORJHQHVLV��

Key Words: 
'1$�PHWK\ODWLRQ��'QPW�HQ]\PHV��2YDULDQ�WLVVXH�FU\RSUHV-
ervation, Fertility preservation

/ʈ:ʈ̪
<DUGÕPFÕ� �UHPH� WHNQLNOHULQLQ� �<h7�� DPDFÕ� LQ� YLWUR� RODUDN�
GLúL� YH� HUNHN� JRQDGODUÕQGD� LQIHUWLOLWHQLQ� WHGDYL� HGLOPHVL� YH�
|QOHQPHVLGLU�� <h7� SURVHG�UOHUL� NRQWUROO�� RYHU� KLSHU-
stimülasyonu, in vitro fertilizasyon, intrasitoplazmik sperm 
HQMHNVL\RQX�� HPEUL\R� N�OW�U�� YH� HPEUL\R� WUDQVIHUL� JLEL�
WHNQLNOHUGHQ� ROXúXUNHQ�� IHUWLOLWHQLQ� NRUXQPDVÕ� LoLQ� NUL\R-
SUH]HUYDV\RQ��JDPHW��HPEUL\R��RYDU\XP�YH�WHVWLV�GRNXODUÕQ-
GD� \DSÕOPDNWDGÕU� ������� /LWHUDW�UGH�� <h7� WHNQRORMLOHUL\OH�
G�Q\D\D�JHOHQ�oRFXNODUÕQ��GR÷DO�RODUDN�JHEH�NDODQ�oRFXNODUD�
NÕ\DVOD� HSLJHQHWLN� DQRPDOL� ULVNLQLQ� GDKD� \�NVHN� ROGX÷X�
ELOLQPHNWHGLU��������
(SLJHQHWLN� DQRPDOLOHUH� HN� RODUDN�� DUWPÕú� NRQMHQLWDO� YH\D�
NURPR]RPDO� DQRPDOLOHU� ����� GR÷XP� GHIHNWOHUL�� ���� YH�
LPSULQWLQJ� ER]XNOXNODUGD� ���� <h7� LOH� GR÷DQ� oRoXNODUGD�
|QJ|U�OP�úW�U�� dDOÕúPDODU�� <h7� SURVHG�UOHULQLQ�� JOREDO�
DNA metilasyon seviyelerini, Dnmt enzimlerinin ekspres- 
\RQXQX�YH�KLVWRQ�PRGLILNDV\RQODUÕQÕ�HWNLOH\HUHN�LPSULQWLQJ�
JHQOHULQ�HNVSUHV\RQXQX�GH÷LúWLUHELOGL÷LQL�ELOGLUPLúWLU���������

'1$� PHWLODV\RQX�� K�FUHVHO� IDUNOÕODúPD�� ;� NURPR]RPX�
LQDNWLYDV\RQX�� W�P|U� ROXúXPX�� WUDQVNULSVL\RQHO� EDVNÕ�DNWL-
YDV\RQ�YH�JHQRPLN�EDVNÕODPDGD�|QHPOL�URO�R\QDU�������

'H�QRYR�PHWLODV\RQ�YH�V�UG�UPH�PHWLODV\RQX�JLEL�LNL�IDUNOÕ�
'1$� PHWLODV\RQ� PHNDQL]PDVÕ� WDQÕPODQPÕúWÕU�� GH� QRYR�
PHWLODV\RQ��PHWLOOHQPHPLú�'1$�]LQFLULQLQ�PHWLODV\RQXQGDQ�
sorumluyken, sürdürme metilasyon, DNA replikasyonu 
VÕUDVÕQGD� \DUÕ�PHWLOOHQPLú� '1$� ]LQFLULQLQ� PHWLODV\RQXQX�
VD÷ODU�� %X� ]DPDQD� NDGDU� WDQÕPODQPÕú� 'QPW��� 'QPW���
'QPW�D��'QPW�E��'QPW�O�YH�'QPW�F�ROPDN��]HUH�DOWÕ�IDUNOÕ�
'1$� PHWLOWUDQVIHUD]� HQ]LPL� �'QPW�� YDUGÕU�� 'QPW�D� YH�
'QPW�E�HQ]LPOHUL�GH�QRYR�PHWLODV\RQGD�NULWLN�UROH�VDKLSWLU�
YH�\HQL�LPSULQWOHULQ�ROXúPDVÕQÕ�VD÷ODU�������

.UL\RSUH]HUYDV\RQ� �GRQGXUDUDN� VDNODPD��� K�FUHOHULQ� YH�
GRNXODUÕQ�VÕIÕU�GHUHFHQLQ�DOWÕQGDNL�ÕVÕODUD�NDGDU�VR÷XWXODUDN��
E�W�Q� EL\RORMLN� DNWLYLWHOHULQLQ� GXUGXUXOPDVÕ� YH� JHOHFHNWH�
NXOODQÕOPDVÕ� DPDFÕ\OD� VDNODQPDVÕQÕ� LIDGH� HGHU� ����� YH�
<h7¶QGH� VÕNOÕNOD� NXOODQÕOÕU�� .UL\RSUH]HUYDV\RQ� \DYDú�
GRQGXUPD�YH�YLWULILNDV\RQ�ROPDN��]HUH�LNL�IDUNOÕ�\|QWHPGHQ�
ROXúXU��+HU�LNL�\|QWHP�GH�IDUNOÕ�HQGLNDV\RQODUD�VDKLS�ROVD�GD��
JRQDG� GRNX� GRQGXUPDVÕQGD� \DYDú� GRQGXUPD� DOWÕQ� VWDQGDUW�
RODUDN�NDEXO�HGLOPHNWHGLU�������6RQ�ELUNDo�\ÕOGD��DUWDQ�VD\ÕGD�
oDOÕúPD�� GRQPD�o|]�OPH� V�UHoOHULQLQ� JHQHWLN� YH� HSLJHQHWLN�
GH÷LúLNOLNOHUH� QHGHQ� ROGX÷XQX�� SOXULSRWHQV� EHOLUWHoOHULQLQ�
HNVSUHV\RQXQX� D]DOWWÕ÷ÕQÕ� YH� K�FUH� VD÷NDOÕPÕQÕ� YH�
LúOHYVHOOL÷LQL��'1$�E�W�QO�÷�Q��YH�Q�NOHHU�\DSÕODUÕ��SURWHLQ�
HNVSUHV\RQXQX� YH� K�FUH� LVNHOHWLQL� ROXPVX]� HWNLOHGL÷LQL�
RUWD\D�NR\PXúWXU�������
.UL\RSUH]HUYDV\RQXQ�VÕ÷ÕU�RRVLWOHULQGH�JOREDO�'1$�PHWLODV-
\RQXQGD�G�ú�úH�YH�HPEUL\RODUÕQGD�+���JHQ�HNVSUHV\RQXQGD�
DUWÕúD�QHGHQ�ROGX÷X�J|VWHULOPLúWLU���������

*HOLúLP�DúDPDODUÕ�ER\XQFD�PHPHOL�JDPHWOHULQGH�YH�HPEUL��
\RODUÕQGD�PHWLODV\RQ�GH÷LúLNOLNOHUL\OH�LOJLOL�YHULOHU�ROPDVÕQD�
UD÷PHQ�� GRQGXUDUDN� VDNODPD� YH� \HQLGHQ� WUDQVSODQWDV\RQXQ�
GLúL� JRQDGODUÕQ� PHWLODV\RQ� GXUXPX� �]HULQGHNL� HWNLVL� KDOD�
DUDúWÕUPD\D� LKWL\Do� GX\PDNWDGÕU�� %X� oDOÕúPDQÕQ� DPDFÕ��
NUL\RSUH]HUYDV\RQXQ� YH� WUDQVSODQWDV\RQXQXQ� VÕoDQODUGD�
RYDU\XP� IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ�
HNVSUHV\RQ�G�]H\L�YH�ORNDOL]DV\RQX��]HULQH�HWNLVLQL�DUDúWÕU-
PDNWÕU�� dDOÕúPDPÕ]GD�� KHP� NUL\RSUH]HUYDV\RQ� KHP� GH�
\HQLGHQ� WUDQVSODQWDV\RQ� VRQUDVÕQGD� RYD\XP� IROLN�OOHULQGH�
'QPW�D� YH� 'QPW�E� SURWHLQ� VHYL\HOHULQLQ� HNVSUHV\RQXQXQ�
|QHPOL� |Oo�GH� D]DOGÕ÷Õ� J|VWHULOPLúWLU�� EX� VRQXo� KHP� NUL\R-
prezervasyonun hem de yeniden transplantasyonun de novo 
PHWLODV\RQ�V�UHoOHUL�LOH�LOJLOL�HSLJHQHWLN�GH÷LúLNOLNOHUH�QHGHQ�
RODELOHFH÷LQL�J|VWHUPLúWLU�
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�S��������ùHNLO���,�E��F��G��J��K�YH�L���$\UÕFD�NRQWURO�JUXEXQGD-
NL� IROLN�OOHULQ� RRVLWOHULQGH� 'QPW�D� HNVSUHV\RQX� PHYFXWWX�
�ùHNLO� ��,� D� YH� I��� 'd�� 7� YH� 'd7� JUXSODUÕQÕQ� RRVLWOHULQGH�
'QPW�D�HNVSUHV\RQX�GH÷LúPHGL��ùHNLO���,�E��F��G��J��K�YH�L���
1HJDWLI� NRQWURO� ER\DPDVÕ�� DQWLNRUXQ� VSHVLILN� ROPD\DQ�
ED÷ODQPDVÕQÕ�J|VWHUPHGL��ùHNLO���H��M���øPP�Q�LúDUHWOHPHOHU�
QLFHOOHúWLULOGL÷LQGH�� 'd�� 7� YH� 'd7� JUXSODUÕQGD� 'QPW�D�
HNVSUHV\RQ� G�]H\LQGH� D]DOPD�� 'd7� JUXEXQGD� 7� JUXEXQD�
J|UH� 'QPW�D� HNVSUHV\RQXQGD� GDKD� ID]OD� D]DOPD� L]OHQGL�
�ùHNLO���,,��
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/HLERYLW]���� �/����� RUWDPÕQGD� ���� 0� GLPHWLO� V�OIRNVLW�
�'062��� ���� 0� VXNUR]� YH� ���� IHWDO� VÕ÷ÕU� VHUXPX� �)%6��
LoHUHQ���P/�NUL\RSURWHNWLI�VRO�V\RQD�DNWDUÕOÕS�YH���&
GH����
GDNLND� LQN�EH� HGLOPLúWLU�� 'RNXODU� \DYDú� GRQGXUXFX\D�
NRQXOGXNWDQ�VRQUD�VÕFDNOÕN���&
GHQ����&
\H���&�GN�KÕ]ÕQGD�
VR÷XWXOPXú� YH� DUGÕQGDQ� ���&
GH� ��� GDNLND� EHNOHWLOPLúWLU��
'DKD� VRQUD� ����&�GN� KÕ]OD� ����&
\H� VR÷XWXOXS� DUGÕQGDQ�
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\H���&�GN�KÕ]ÕQGD�VR÷XWPD�\DSÕOPÕúWÕU��6ÕYÕ�QLWURMHQH�
GDOGÕUÕOPDGDQ� |QFH� GRNXODU� ���&�GDNLND� KÕ]ÕQGD� �����&
\H�
VR÷XWXOPXúWXU�

d|]PH� LúOHPL� LoLQ�� LNL�KDIWDOÕN�NUL\RSUH]HUYDV\RQGDQ�VRQUD�
RYDU\XP� GRNXODUÕQÕ� LoHUHQ� NUL\RYL\DOOHU� VÕYÕ� QLWURMHQGHQ�
oÕNDUÕOÕS�RGD�VÕFDNOÕ÷ÕQGD���GDNLND�WXWXOPXúWXU�YH�WDP�HULPH�
VD÷ODQDQD�NDGDU����&
OLN�VX�EDQ\RVXQGD�HULWLOPLúWLU��'RNXODU�
GDKD� VRQUD� �� GDNLND� V�UH\OH� �0� '062� YH� ���0� VDNDUR]�
LoHUHQ� /���� RUWDPÕQGD� LQN�EH� HGLOPLúWLU�� 'DKD� VRQUD�
QXPXQHOHU�VÕUDVÕ\OD����0�'062�YH����0�V�NUR]�LoHUHQ�/����
RUWDPÕQD� YH� ����0� VDGHFH� V�NUR]� LoHUHQ� /���� RUWDPÕQD�
NRQXOPXúWXU�� 6RQ� RODUDN� /���� RUWDPÕQD� DNWDUÕODQ� RYDU\XP�
SDUoDODUÕ�GHQH\�JUXSODUÕQD�GD÷ÕWÕOPÕúWÕU�

Parafine gömme
'RNXODU� %RXLQ� VRO�V\RQXQGD� �6LJPD�$OGULFK�� RGD� VÕFDN-
OÕ÷ÕQGD� �� VDDW� WXWXOPXúWXU� YH� DUWDQ� HWDQRO� VHYL\HOHUL� LOH�
GHKLGUH� HGLOLS�� NVLOHQGH� úHIIDIODúWÕUÕOGÕNWDQ� VRQUD� SDUDILQH�
J|P�OP�úW�U��3R]LWLI�\�NO��VOD\WODUD��7KHUPR�6FL���5RFNIRUG��
,/��$%'�����P�NDOÕQOÕ÷ÕQGD�VHUL�NHVLWOHU�DOÕQDUDN�LPP�QRKLV-
WRNLP\DVDO�DQDOL]�\DSÕOPÕúWÕU��ùHNLO����

ùHNLO� ��� 'HQH\� WDVDUÕPÕ�� $�� *UXSODUÕQ� ROXúWXUXOPDVÕ�� %�� (OGH� HGLOHQ�
GRNXODUÕQ� KLVWRORMLN� WHNQLNOHUGH� NXOODQÕOPDVÕ�� .�� NRQWURO�� 'd��
GRQPXú�o|]G�U�OP�ú�� 7�� WUDQVSODQWH� HGLOPLú�� 'd7�� GRQGXUXO-
PXú�o|]G�U�OP�ú�YH�\HQLGHQ�WUDQVSODQWH�HGLOPLú�

ʈUU�VWPQ[\WSQUaI
$YLGLQ�ELRWLQ� SHURNVLGD]� \|QWHPL�� 'QPW�D� YH� 'QPW�E�
SURWHLQ� HNVSUHV\RQXQXQ� GD÷ÕOÕPÕQÕ� YH� \R÷XQOX÷XQX� VDSWD-
PDN� LoLQ� NXOODQÕOPÕúWÕU�� .ÕVDFD�� NHVLWOHULQ� JHFH� ER\XQFD�
���&
GH� LQN�EDV\RQXQGDQ� VRQUD� GRNXODU� NVLOHQ� LoLQGH�
SDUDILQGHQ�DUÕQGÕUÕOPÕúWÕU�YH�DUGÕQGDQ�D]DODQ�HWDQRO�NRQVDQW-
UDV\RQ� VHULOHULQGH� UHKLGUH� HGLOPLúWLU��$UGÕQGDQ�� HSLWRSODUÕQ�
DoÕOPDVÕ� LoLQ� NHVLWOHU�� PLNURGDOJD� IÕUÕQ� ����� ZDWW
WD� �[��
GDNLND��NXOODQÕODUDN�VLWUDW�WDPSRQX��S+������LoLQH�DOÕQPÕúWÕU��
(QGRMHQ� SHURNVLGD]� DNWLYLWHVL�� RGD� VÕFDNOÕ÷ÕQGD� ��� GDNLND�
ER\XQFD���� KLGURMHQ� SHURNVLW� LoHUHQ�PHWDQRO� LoLQGH� EORNH�
HGLOPLúWLU�� )RVIDW� WDPSRQOX� WX]OX� VX� �3%6�� LOH� ELUNDo�
\ÕNDPDQÕQ� DUGÕQGDQ�� DQWLNRUODUÕQ� VSHVLILN� ROPD\DQ� ED÷ODQ-
PDVÕQÕ�|QOHPHN�LoLQ�NHVLWOHU��RGD�VÕFDNOÕ÷ÕQGD���GDNLND�EORNH�
HGLFL� WDPSRQ� �7KHUPR� 6FLHQWLILF�� LOH� EORNH� HGLOPLúWLU��
.HVLWOHU� SULPHU� DQWLNRUODUOD� LQN�EH� HGLOPLúWLU�� 'QPW�D�
�������� NDWDORJ� QR�� DE�������$EFDP�� YH� 'QPW�E� ��������
NDWDORJ�QR�� DE������$EFDP���+HU� VOD\WWDNL� �o� NHVLWWHQ� ELUL��
QHJDWLI� NRQWURO� �SULPHU� DQWLNRUXQ� ROPDGÕ÷Õ�� RODUDN�
NXOODQÕOPÕúWÕU��1HJDWLI�NRQWURO�DúDPDVÕQÕQ�|QHPL��NXOODQÕODQ�
DQWLNRUXQ� VSHVLILNOL÷LQL� J|VWHUPHN� LoLQGLU�� 3%6� LoLQGH�
\ÕNDQDQ� NHVLWOHU�� VHNRQGHU� DQWLNRU� �������� NDWDORJ� QR��
%$�������9HFWRU��LOH�RGD�VÕFDNOÕ÷ÕQGD���VDDW�V�UH\OH�LQN�EH�
HGLOPLúWLU��6RQ�RODUDN�NHVLWOHU�VWUHSWDYLGLQ�KRUVHUDGLVK�SHUR[-
LGDVH��+53��NRPSOHNVL��NDWDORJ�QR��76������7KHUPR�6FLHQ-
WLILF��LOH�RGD�VÕFDNOÕ÷ÕQGD����GDNLND�LQN�EH�HGLOPLúWLU��øPP�Q�
UHDNVL\RQODUÕ� J|UVHOOHúWLUPHN� LoLQ� ���
�GLDPLQREHQ]LGLQ�
�'$%�� NURPRMHQL� �NDWDORJ� QR�� '������ 6LJPD�$OGULFK��
NXOODQÕOPÕúWÕU� YH� VX� LOH� \ÕNDQGÕNWDQ� VRQUD� NHVLWOHU� 0D\HU�
KHPDWRNVLOHQ� LOH�ER\DQPÕúWÕU��*|U�QW�OHU�[����[���YH�[����
E�\�WPHOHUGH� PLNURVNRSWDQ� �&DUO� =HLVV�� 2EHUNRFKHQ��
$OPDQ\D��HOGH�HGLOPLúWLU��
7RWDO�RYDU\XP�GH÷HUOHQGLUPHOHUL� LoLQ��KHU�JUXSWDNL�'QPW�D�
YH� 'QPW�E� SURWHLQOHULQLQ� HNVSUHV\RQ� VHYL\HOHUL� ,PDJH-�
\D]ÕOÕPÕ� �1,+��$%'�� LOH� DQDOL]� HGLOLUNHQ� RYDU\XP� IROLN�O��
GH÷HUOHQGLUPHOHUL� LoLQ�� HNVSUHV\RQ� VHYL\HOHUL� +�6FRUH� LOH�
DQDOL]�HGLOPLúWLU�

JHOLúLPOH�LOJLOL�JHQOHULQ�WUDQVNULSVL\RQHO�DNWLYLWHOHULQL�G�]HQ-
OHPHNWHGLUOHU�� 3ULPRUGL\DO� IROLN�O� UH]HUYLQL� NRQWURO� HGHQ�
EDVNÕOD\ÕFÕ� JHQOHULQ�SURWHLQOHULQ� HNVSUHV\RQXQXQ�� |]HOOLNOH�
transplantasyondan sonra, ovaryan kriyoprezervasyonu 
DUGÕQGDQ� GH÷LúWL÷L� GDKD� |QFHGHQ� J|VWHULOPLúWLU� ������
dDOÕúPDPÕ]GD��'1$�PHWLODV\RQXQX�JHUoHNOHúWLUHQ�HQ]LPOH��
ULQ� GH� \DSÕODQ� LúOHPOHUGHQ� VRQUD� GH÷LúWL÷L� J|VWHULOPLúWLU��
%LOLQGL÷L� �]HUH�� '1$� PHWLODV\RQX� JHQOHULQ� NRQWURO�Q��
VD÷OD\DQ� DQD� úDOWHUH� EHQ]HWLOLU�� *HQ� HNVSUHV\RQODUÕQÕQGDNL�
GH÷LúLP�'1$�PHWLODV\RQX�LOH�LOLúNLOL�ROXS�JHQOHULQ�EDVNÕODQ-
PDVÕ�\D�GD�DNWLYDV\RQX�'1$�PHWLODV\RQXQXQ�NRQWURO�QGH��
GLU�� 3ULPRUGL\DO� IROLN�O� UH]HUYLQL� NRQWURO� HGHQ� EDVNÕOD\ÕFÕ�
JHQOHULQ�SURWHLQOHULQ� HNVSUHV\RQXQXQ� GH÷LúPHVL� '1$�
PHWLODV\RQXQXQ�GH÷LúLPLQGHQ�ND\QDNODQÕ\RU�RODELOLU�

2YDU\XP� JUDIWODUÕQÕQ� EDúDUÕOÕ� LPSODQWDV\RQX� UHYDVN�ODU-
L]DV\RQ�SHUL\RGXQD�ED÷OÕGÕU��o�QN��GRNX�LPSODQWODUÕ�DQML\R-
JHQH]� ROXúDQD� NDGDU� LVNHPLN� KDVDUD� PDUX]� NDOÕU� ������
+LSRNVLN�VWUHVLQ�JOREDO�'1$�PHWLODV\RQX�YH\D�'1$�GHPHWL-
ODV\RQ�V�UHoOHULQL�YH�D\UÕFD�oHúLWOL�GRNXODUGD�'QPW�HQ]LPOH��
ULQLQ� HNVSUHV\RQXQX� GH÷LúWLUGL÷L� ELOLQPHNWHGLU� ��������� %X�
nedenle, nakledilen ovaryum dokusunda hipoksik stresin 
EDúOÕFD�QHGHQL�RODQ�JHFLNPLú�\HQLGHQ�GDPDUODQPD�V�UHFLQLQ��
PRGHOLPL]GH�'QPW�D� YH�'QPW�E
QLQ� GH÷LúWLULOPLú� HNVSUHV��
\RQXQX�LQG�NOH\HELOHFH÷LQL�WDKPLQ�HWPHN�P�PN�QG�U�
 
SONUÇ
.UL\RSUH]HUYDV\RQXQ� 'QPW�D� YH� 'QPW�E� SURWHLQ� HNVSUHV��
yonu üzerindeki etkisini analiz eden ve yeniden transplantas- 
\RQ� LúOHPLQLQ� HWNLVLQL� WHVW� HGHQ� oDOÕúPDPÕ]�� NUL\RSUH]HU-
YDV\RQ�YH�\HQLGHQ� WUDQVSODQWDV\RQXQ�VÕoDQ�RYDU\XPODUÕQGD�
'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕQÕ� |QHPOL� |Oo�GH�
GH÷LúWLUGL÷LQL� J|VWHUPLúWLU�� 'QPW� JHQOHULQLQ� HNVLNOL÷LQLQ�
LPSULQWLQJ�ER]XNOXNODUÕQD��HSLJHQHWLN�DQRPDOLOHUH��HPEUL\R��
QLN�|O�PH�YH\D�PDWHUQDO�EDVNÕ�ND\EÕQD�\RO�DoWÕ÷Õ�ELOLQGL÷LQ-
den, DNA metilasyon durumunun dondurarak saklama ve 
\HQLGHQ�WUDQVSODQWDV\RQXQ�DUGÕQGDQ�GH÷LúHELOHFH÷LQL�YXUJX-
ODPDN�|QHPOLGLU��'HQH\�KD\YDQODUÕQGD�YH�|]HOOLNOH� LQVDQGD�
GDKD�LOHUL�YH�PROHN�OHU�oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU�
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ÖZ
Amaç: 
DNA metilasyonu sürdürme ve de novo metilasyon süreçlerini 
LoHULU� YH� '1$� PHWLOWUDQVIHUD]� �'QPW�� HQ]LPOHUL� WDUDIÕQGDQ�
NDWDOL]OHQLU��RYDU\XP�IROLN�OOHULQLQ�JHOLúLPL�LOH�LOLúNLOL�JHQOHULQ�
PHWLODV\RQXQGD� |QHPOL� UROH� VDKLSWLU�� dDOÕúPDPÕ]ÕQ� DPDFÕ��
VÕoDQODUGD� RYDU\XP� GRNXVXQXQ� NUL\RSUH]HUYDV\RQX� YH�
\HQLGHQ� WUDQVSODQWDV\RQX� VRQUDVÕQGD� 'QPW�D� YH� 'QPW�E�
SURWHLQ� G�]H\OHULQLQ� HNVSUHV\RQXQXQ� GH÷LúLS� GH÷LúPHGL÷LQL�
GH÷HUOHQGLUPHNWLU��

Yöntemler: 
.RQWURO� �.��� GRQPXú�o|]G�U�OP�ú� �'d��� WUDQVSODQWH� HGLOPLú�
�7�� YH� GRQGXUXOPXú�o|]G�U�OP�ú� YH� \HQLGHQ� WUDQVSODQWH�
HGLOPLú� �'d7�� ROPDN� �]HUH� G|UW� JUXS� ROXúWXUXOGX��2YDU\XP�
GRNX� SDUoDODUÕQÕ� GRQGXUPDN� LoLQ� \DYDú� GRQGXUPD� WHNQL÷L�
NXOODQÕOGÕ� YH�'QPW�D� YH�'QPW�E� SURWHLQOHULQLQ� HNVSUHV\RQX�
LPP�QRKLVWRNLP\D�\|QWHPL�LOH�GH÷HUOHQGLULOGL��

Bulgular: 
.�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��'d��7�YH�'d7�JUXSODUÕQGD�RYDU\XP�
IROLN�OOHULQGH�'QPW�D�YH�'QPW�E�HNVSUHV\RQX�|QHPOL�|Oo�GH�
D]DOGÕ��

Sonuç: 
Hem kriyoprezervasyon hem de yeniden transplantasyondan 
VRQUD�GH÷LúHQ�'QPW�HQ]LPOHULQLQ�HNVSUHV\RQX�VÕoDQ�IROLN�OR-
JHQH]L�VÕUDVÕQGD�'1$�PHWLODV\RQX�V�UHoOHULQLQ�ER]XOPDVÕ�LOH�
LOLúNLOL�RODELOLU�

Anahtar Sözcükler: 
'1$� PHWLODV\RQX�� 'QPW� HQ]LPOHUL�� 2YDU\XP� GRNX� NUL\R-
SUH]HYDV\RQX��)HUWLOLWHQLQ�NRUXQPDVÕ

ABSTRACT
Objective: 
'1$�PHWK\ODWLRQ�LQFOXGHV�PDLQWHQDQFH�DQG�GH�QRYR�PHWK\O-
DWLRQ� SURFHVV� WKDW� DUH� FDWDO\]HG� E\�'1$�PHWK\OWUDQVIHUDVH�
�'QPW��HQ]\PHV�DQG�WKHVH�HQ]\PHV�SRVVHVV�FUXFLDO�UROHV�LQ�
PHWK\ODWLRQ� RI� JHQHV� DVVRFLDWHG� ZLWK� WKH� GHYHORSPHQW� RI�
RYDULDQ�IROOLFOHV��7KH�DLP�RI�WKLV�VWXG\�LV�WR�HYDOXDWH�ZKHWKHU�
H[SUHVVLRQ� RI� 'QPW�D� DQG� 'QPW�E� SURWHLQ� OHYHOV� FKDQJH�
DIWHU�FU\RSUHVHUYDWLRQ�DQG�UH�WUDQVSODQWDWLRQ�RI�RYDULDQ�WLVVXH�
in rats. 

Methods: 
)RXU� JURXSV� ZHUH� GHVLJQHG� DV�� IUHVK� FRQWURO� �)&���
IUR]HQ�WKDZHG� �)7��� IUHVK� UH�WUDQVSODQWHG� �7��� DQG�
IUR]HQ�WKDZHG�DQG�UH�WUDQVSODQWHG��)77����6ORZ�IUHH]LQJ�ZDV�
XVHG�WR�FU\RSUHVHUYH�WKH�RYDULDQ�WLVVXH�SLHFHV�DQG�H[SUHVVLRQ�
RI�'QPW�D�DQG�'QPW�E�SURWHLQV�ZDV�DVVHVVHG�E\�LPPXQRKLV-
WRFKHPLVWU\��

Result: 
([SUHVVLRQ�RI�'QPW�D�DQG�'QPW�E�VLJQLILFDQWO\�GHFUHDVHG�LQ�
RYDULDQ� IROOLFOHV� LQ� )7��7� DQG�)77�JURXSV�ZKHQ� FRPSDUHG�
ZLWK�)&V�

Conclusion: 
([SUHVVLRQ� RI� 'QPW� HQ]\PHV� KDV� EHHQ� DOWHUHG� ERWK� DIWHU�
FU\RSUHVHUYDWLRQ� DORQH� DQG� IROORZLQJ� UH�WUDQVSODQWDWLRQ�
F\FOHV� ZKLFK� PD\� OHDG� WR� GLVWXUEHG� '1$� PHWK\ODWLRQ�
SURFHVVHV�GXULQJ�UDW�IROOLFXORJHQHVLV��

Key Words: 
'1$�PHWK\ODWLRQ��'QPW�HQ]\PHV��2YDULDQ�WLVVXH�FU\RSUHV-
ervation, Fertility preservation

/ʈ:ʈ̪
<DUGÕPFÕ� �UHPH� WHNQLNOHULQLQ� �<h7�� DPDFÕ� LQ� YLWUR� RODUDN�
GLúL� YH� HUNHN� JRQDGODUÕQGD� LQIHUWLOLWHQLQ� WHGDYL� HGLOPHVL� YH�
|QOHQPHVLGLU�� <h7� SURVHG�UOHUL� NRQWUROO�� RYHU� KLSHU-
stimülasyonu, in vitro fertilizasyon, intrasitoplazmik sperm 
HQMHNVL\RQX�� HPEUL\R� N�OW�U�� YH� HPEUL\R� WUDQVIHUL� JLEL�
WHNQLNOHUGHQ� ROXúXUNHQ�� IHUWLOLWHQLQ� NRUXQPDVÕ� LoLQ� NUL\R-
SUH]HUYDV\RQ��JDPHW��HPEUL\R��RYDU\XP�YH�WHVWLV�GRNXODUÕQ-
GD� \DSÕOPDNWDGÕU� ������� /LWHUDW�UGH�� <h7� WHNQRORMLOHUL\OH�
G�Q\D\D�JHOHQ�oRFXNODUÕQ��GR÷DO�RODUDN�JHEH�NDODQ�oRFXNODUD�
NÕ\DVOD� HSLJHQHWLN� DQRPDOL� ULVNLQLQ� GDKD� \�NVHN� ROGX÷X�
ELOLQPHNWHGLU��������
(SLJHQHWLN� DQRPDOLOHUH� HN� RODUDN�� DUWPÕú� NRQMHQLWDO� YH\D�
NURPR]RPDO� DQRPDOLOHU� ����� GR÷XP� GHIHNWOHUL�� ���� YH�
LPSULQWLQJ� ER]XNOXNODUGD� ���� <h7� LOH� GR÷DQ� oRoXNODUGD�
|QJ|U�OP�úW�U�� dDOÕúPDODU�� <h7� SURVHG�UOHULQLQ�� JOREDO�
DNA metilasyon seviyelerini, Dnmt enzimlerinin ekspres- 
\RQXQX�YH�KLVWRQ�PRGLILNDV\RQODUÕQÕ�HWNLOH\HUHN�LPSULQWLQJ�
JHQOHULQ�HNVSUHV\RQXQX�GH÷LúWLUHELOGL÷LQL�ELOGLUPLúWLU���������

'1$� PHWLODV\RQX�� K�FUHVHO� IDUNOÕODúPD�� ;� NURPR]RPX�
LQDNWLYDV\RQX�� W�P|U� ROXúXPX�� WUDQVNULSVL\RQHO� EDVNÕ�DNWL-
YDV\RQ�YH�JHQRPLN�EDVNÕODPDGD�|QHPOL�URO�R\QDU�������

'H�QRYR�PHWLODV\RQ�YH�V�UG�UPH�PHWLODV\RQX�JLEL�LNL�IDUNOÕ�
'1$� PHWLODV\RQ� PHNDQL]PDVÕ� WDQÕPODQPÕúWÕU�� GH� QRYR�
PHWLODV\RQ��PHWLOOHQPHPLú�'1$�]LQFLULQLQ�PHWLODV\RQXQGDQ�
sorumluyken, sürdürme metilasyon, DNA replikasyonu 
VÕUDVÕQGD� \DUÕ�PHWLOOHQPLú� '1$� ]LQFLULQLQ� PHWLODV\RQXQX�
VD÷ODU�� %X� ]DPDQD� NDGDU� WDQÕPODQPÕú� 'QPW��� 'QPW���
'QPW�D��'QPW�E��'QPW�O�YH�'QPW�F�ROPDN��]HUH�DOWÕ�IDUNOÕ�
'1$� PHWLOWUDQVIHUD]� HQ]LPL� �'QPW�� YDUGÕU�� 'QPW�D� YH�
'QPW�E�HQ]LPOHUL�GH�QRYR�PHWLODV\RQGD�NULWLN�UROH�VDKLSWLU�
YH�\HQL�LPSULQWOHULQ�ROXúPDVÕQÕ�VD÷ODU�������

.UL\RSUH]HUYDV\RQ� �GRQGXUDUDN� VDNODPD��� K�FUHOHULQ� YH�
GRNXODUÕQ�VÕIÕU�GHUHFHQLQ�DOWÕQGDNL�ÕVÕODUD�NDGDU�VR÷XWXODUDN��
E�W�Q� EL\RORMLN� DNWLYLWHOHULQLQ� GXUGXUXOPDVÕ� YH� JHOHFHNWH�
NXOODQÕOPDVÕ� DPDFÕ\OD� VDNODQPDVÕQÕ� LIDGH� HGHU� ����� YH�
<h7¶QGH� VÕNOÕNOD� NXOODQÕOÕU�� .UL\RSUH]HUYDV\RQ� \DYDú�
GRQGXUPD�YH�YLWULILNDV\RQ�ROPDN��]HUH�LNL�IDUNOÕ�\|QWHPGHQ�
ROXúXU��+HU�LNL�\|QWHP�GH�IDUNOÕ�HQGLNDV\RQODUD�VDKLS�ROVD�GD��
JRQDG� GRNX� GRQGXUPDVÕQGD� \DYDú� GRQGXUPD� DOWÕQ� VWDQGDUW�
RODUDN�NDEXO�HGLOPHNWHGLU�������6RQ�ELUNDo�\ÕOGD��DUWDQ�VD\ÕGD�
oDOÕúPD�� GRQPD�o|]�OPH� V�UHoOHULQLQ� JHQHWLN� YH� HSLJHQHWLN�
GH÷LúLNOLNOHUH� QHGHQ� ROGX÷XQX�� SOXULSRWHQV� EHOLUWHoOHULQLQ�
HNVSUHV\RQXQX� D]DOWWÕ÷ÕQÕ� YH� K�FUH� VD÷NDOÕPÕQÕ� YH�
LúOHYVHOOL÷LQL��'1$�E�W�QO�÷�Q��YH�Q�NOHHU�\DSÕODUÕ��SURWHLQ�
HNVSUHV\RQXQX� YH� K�FUH� LVNHOHWLQL� ROXPVX]� HWNLOHGL÷LQL�
RUWD\D�NR\PXúWXU�������
.UL\RSUH]HUYDV\RQXQ�VÕ÷ÕU�RRVLWOHULQGH�JOREDO�'1$�PHWLODV-
\RQXQGD�G�ú�úH�YH�HPEUL\RODUÕQGD�+���JHQ�HNVSUHV\RQXQGD�
DUWÕúD�QHGHQ�ROGX÷X�J|VWHULOPLúWLU���������

*HOLúLP�DúDPDODUÕ�ER\XQFD�PHPHOL�JDPHWOHULQGH�YH�HPEUL��
\RODUÕQGD�PHWLODV\RQ�GH÷LúLNOLNOHUL\OH�LOJLOL�YHULOHU�ROPDVÕQD�
UD÷PHQ�� GRQGXUDUDN� VDNODPD� YH� \HQLGHQ� WUDQVSODQWDV\RQXQ�
GLúL� JRQDGODUÕQ� PHWLODV\RQ� GXUXPX� �]HULQGHNL� HWNLVL� KDOD�
DUDúWÕUPD\D� LKWL\Do� GX\PDNWDGÕU�� %X� oDOÕúPDQÕQ� DPDFÕ��
NUL\RSUH]HUYDV\RQXQ� YH� WUDQVSODQWDV\RQXQXQ� VÕoDQODUGD�
RYDU\XP� IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ�
HNVSUHV\RQ�G�]H\L�YH�ORNDOL]DV\RQX��]HULQH�HWNLVLQL�DUDúWÕU-
PDNWÕU�� dDOÕúPDPÕ]GD�� KHP� NUL\RSUH]HUYDV\RQ� KHP� GH�
\HQLGHQ� WUDQVSODQWDV\RQ� VRQUDVÕQGD� RYD\XP� IROLN�OOHULQGH�
'QPW�D� YH� 'QPW�E� SURWHLQ� VHYL\HOHULQLQ� HNVSUHV\RQXQXQ�
|QHPOL� |Oo�GH� D]DOGÕ÷Õ� J|VWHULOPLúWLU�� EX� VRQXo� KHP� NUL\R-
prezervasyonun hem de yeniden transplantasyonun de novo 
PHWLODV\RQ�V�UHoOHUL�LOH�LOJLOL�HSLJHQHWLN�GH÷LúLNOLNOHUH�QHGHQ�
RODELOHFH÷LQL�J|VWHUPLúWLU�

GEREÇ ve YÖNTEM
,MVMa�\I[IZÜUÜ
'HQH\�SURWRNRO��$QNDUD�hQLYHUVLWHVL�+D\YDQ�$UDúWÕUPDODUÕ�
(WLN�.XUXOX�WDUDIÕQGDQ�������������SURWRNRO�QXPDUDVÕ�LOH�YH�
$NGHQL]�hQLYHUVLWHVL������������SURWRNRO�QXPDUDVÕ�LOH�RQD\-
ODQPÕúWÕU�� %Hú� KDIWDOÕN� :LVWDU� GLúL� VÕoDQODU� �Q ����$QNDUD�
hQLYHUVLWHVL�+D\YDQ�$UDúWÕUPDODUÕ�%LULPL
QGH����VDDW�D\GÕQ-
OÕN�NDUDQOÕN�G|QJ�V�QGH�WXWXODUDN�EDUÕQGÕUÕOPÕúWÕU�
+D\YDQODU� DUDVÕQGDNL� |VWUXV� VLNOXVX� IDUNOÕOÕNODUÕQÕ� RUWDGDQ�
NDOGÕUPDN� LoLQ�� G|UW� JUXSWDQ� HOGH� HGLOHQ� RYDU\XPODU� �� HúLW�
SDUoD\D� �a�PP�� GRNX�� D\UÕOPÕúWÕU�� '|UW� JUXEX� ROXúWXUPDN�

H-skor analizi
'QPW�D� YH� 'QPW�E� +�VNRUODUÕ�� VLWRSOD]PLN� YH\D� Q�NOHHU�
HNVSUHV\RQODUÕQÕQ� \R÷XQOX÷XQD� J|UH� KHU� IROLN�O� WLSL� LoLQ�
DúD÷ÕGDNL� IRUP�OOH� HOGH� HGLOPLúWLU�� 6NRU�� �[� J�oO�� ER\DPD�
\�]GHVL����[�RUWD�G�]H\GH�ER\DPD���]D\ÕI�ER\DPD�\�]GHVL�
ROXS����LOD�����DUDOÕ÷ÕQGDGÕU��+HU�JUXSWD��'QPW�D�YH�'QPW�E�
SURWHLQ� HNVSUHV\RQ� VHYL\HOHUL� LoLQ� KHU� DúDPDGDQ� HQ� D]� ���
RYDU\XP� IROLN�O��GH÷HUOHQGLULOGL� YH�RUWDODPD�ELU� SXDQ� HOGH�
HGLOPLúWLU�� 'H÷HUOHQGLULOHQ� IROLN�O� VD\ÕODUÕ�� 3ULPRUGL\DO�
IROLN�O�� ������� 3ULPHU� IRO�N�O�� ������� 6HNRQGHU� IROLN�O��
�������7HUVL\HU�IROLN�O��������

ʈ[\I\Q[\QS[MT�IVITQb
7�P� JUXSODUGDNL� 'QPW�D� YH� 'QPW�E
QLQ� LIDGH� VHYL\HOHUL��
$129$� LOH� DQDOL]� HGLOPLúWLU�� DUGÕQGDQ� JUXSODU� DUDVÕQGDNL�
IDUNOÕOÕNODUÕ� HOH� DOPDN� LoLQ� 'XQQ
ÕQ� SRVW�KRF� WHVWOHUL�
\DSÕOPÕúWÕU��øVWDWLVWLNVHO�DQDOL]�LoLQ�6LJPD6WDW��YHUVL\RQ������
-DQGHO� 6FLHQWLILF� &RUS��� SURJUDP� NXOODQÕOPÕúWÕU� YH� S������
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOPLúWLU�

BULGULAR
6ÕoDQ�RYDU\XPODUÕQGD�YH�IROLN�OOHULQGH�
'QPW�D�HNVSUHV\RQX
'd��7�YH�'d7�JUXSODUÕQGD�'QPW�D
QÕQ�HNVSUHV\RQ�VHYL\HOHUL�
YH�K�FUHVHO�ORNDOL]DV\RQODUÕ�DQDOL]�HGLOGL�YH�NRQWURO�JUXEX�LOH�
NDUúÕODúWÕUÕOGÕ�� .RQWRO� JUXEXQGD�� JUDQ�OR]D�� WHND� LQWHUQD� YH�
RYDU\XP�LQWHUVWLV\HO�K�FUHOHULQLQ�VLWRSOD]PD�YH�oHNLU�
GHNOHULQGH�'QPW�D�HNVSUHV\RQX�PHYFXWWX��ùHNLO���,�D�YH�I���
'd�� 7� YH� 'd7� JUXSODUÕQÕQ� JUDQ�OR]D�� WHND� LQWHUQD� YH�
RYDU\XP� LQWHUVWLV\HO� K�FUHOHULQGH� HNVSUHV\RQX�� NRQWURO�
JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� DQODPOÕ� RODUDN� GDKD� G�ú�NW��
�S��������ùHNLO���,�E��F��G��J��K�YH�L���$\UÕFD�NRQWURO�JUXEXQGD-
NL� IROLN�OOHULQ� RRVLWOHULQGH� 'QPW�D� HNVSUHV\RQX� PHYFXWWX�
�ùHNLO� ��,� D� YH� I��� 'd�� 7� YH� 'd7� JUXSODUÕQÕQ� RRVLWOHULQGH�
'QPW�D�HNVSUHV\RQX�GH÷LúPHGL��ùHNLO���,�E��F��G��J��K�YH�L���
1HJDWLI� NRQWURO� ER\DPDVÕ�� DQWLNRUXQ� VSHVLILN� ROPD\DQ�
ED÷ODQPDVÕQÕ�J|VWHUPHGL��ùHNLO���H��M���øPP�Q�LúDUHWOHPHOHU�
QLFHOOHúWLULOGL÷LQGH�� 'd�� 7� YH� 'd7� JUXSODUÕQGD� 'QPW�D�
HNVSUHV\RQ� G�]H\LQGH� D]DOPD�� 'd7� JUXEXQGD� 7� JUXEXQD�
J|UH� 'QPW�D� HNVSUHV\RQXQGD� GDKD� ID]OD� D]DOPD� L]OHQGL�
�ùHNLO���,,��

ùHNLO����2YDU\XP�GRNXODUÕQGD�'QPW�D
QÕQ�HNVSUHV\RQX��,��'QPW�D�HNVSUH-
V\RQX��NRQWURO�JUXEXQGD��.���D��I���GRQPXú�o|]G�U�OP�ú�JUXS��'d���E��J���
WUDQVSODQWH� HGLOPLú� JUXS� �7�� �F�� K��� GRQGXUXOPXú�o|]G�U�OP�ú� YH� \HQLGHQ�
WUDQVSODQWH�HGLOPLú�JUXS��'d7���G��L���SULPRUGL\DO�IROLN�OOHU��I�L��YH�QHJDWLI�
NRQWURO� �H�� M�� J|VWHULOPLúWLU�� ,,�� 7�P� JUXSODUÕQ� RYDU\XPODUÕQGD� 'QPW�D�
SURWHLQLQLQ� J|UHOL� HNVSUHV\RQ� VHYL\HVL�� ,,,�� )DUNOÕ� HYUHOHUGHNL� RYDU\XP�
IROLN�OOHULQGH�'QPW�D�SURWHLQLQLQ�J|UHOL�HNVSUHV\RQ�VHYL\HVL��6�WXQODUGDNL�
KDUIOHU�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕNODUÕ�J|VWHUPHNWHGLU��S��������D��.�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��E��'d�JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��F��7�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��'QPW�D�HNVSUHV\RQ�VHYL\HVL��'d��7�YH�'d7�
JUXSODUÕQGD�NRQWURO�JUXEXQD��D�RODUDN�J|VWHULOHQ��NÕ\DVOD�|QHPOL�|Oo�GH�GDKD�
G�ú�NW��� 'QPW�D� HNVSUHV\RQ� VHYL\HVL�� 'd7� JUXEXQGD� 7� JUXEX� LOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD� �F� LOH� J|VWHULOHQ�� |QHPOL� |Oo�GH� GDKD� G�ú�NW��� gOoHN�
oXEXNODUÕ� ����ȝP�

'QPW�D�HNVSUHV\RQX�RYDU\XP�IROLN�OOHULQGH�GH÷HUOHQGLULOGL��
3ULPRUGLDO� IROLN�OOHUGH�� 'QPW�D
QÕQ� HNVSHUV\RQX�� NRQWURO�
JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd�� 7� YH� 'd7� JUXSODUÕQGD�
EHQ]HUGL� �ùHNLO� ��,,,��� 3ULPHU� IROLN�OOHUGH��'QPW�D� HNVSUH-
V\RQX�� NRQWURO� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd� JUXEXQGD�
|QHPOL�|Oo�GH�DUWWÕ��S��������$\UÕFD�'QPW�D�HNVSUHV\RQX��7�
YH� 'd7� JUXSODUÕQGD� 'd� JUXEXQD� J|UH� D]DOGÕ� �S��������
6HNRQGHU�IROLN�OOHUGH��'QPW�D�HNVSUHV\RQX��NRQWURO��'d�YH�
7� JUXSODUÕ� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd7� JUXEXQGD� |QHPOL�
|Oo�GH� D]DOGÕ� �S�������� 7HUVL\HU� IROLN�OOHULQGH�� 'QPW�D�
HNVSUHV\RQX� 'd7� JUXEXQGD� NRQWURO� JUXEXQD� J|UH� DQODPOÕ�
RODUDN�D]DOÕUNHQ��S��������'d7�JUXEXQGD�'d�JUXEXQD�J|UH�
HNVSUHV\RQX�DQODPOÕ�RODUDN�D]DOGÕ��S�������

6ÕoDQ�RYDU\XPODUÕQGD�YH�IROLN�OOHULQGH�
'QPW�E�HNVSUHV\RQX
'd��7�YH�'d7�JUXSODUÕQGD�'QPW�E
QLQ�HNVSUHV\RQ�VHYL\HOHUL�
YH�K�FUHVHO�ORNDOL]DV\RQODUÕ�DQDOL]�HGLOGL�YH�NRQWURO�JUXEX�LOH�
NDUúÕODúWÕUÕOGÕ��.RQWURO�JUXEXQGD��JUDQ�OR]D�� WHND� LQWHUQD�YH�
RYDU\XP� LQWHUVWLV\HO� K�FUHOHULQLQ� VLWRSOD]PD� YH� oHNLU��
GHNOHULQGH�'QPW�E�HNVSUHV\RQX�PHYFXWWX��ùHNLO���,�D�YH�I���
'd�� 7� YH� 'd7� JUXSODUÕQÕQ� JUDQ�OR]D�� WHND� LQWHUQD� YH�
RYDU\XP� LQWHUVWLV\HO� K�FUHOHULQGH� HNVSUHV\RQX�� NRQWURO�
JUXEX�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��S��������ùHNLO���,�E��F��G��J��K�
YH�L��DQODPOÕ�RODUDN�GDKD�G�ú�NW���$\UÕFD�NRQWURO�JUXEXQGDNL�
IROLN�OOHULQ� RRVLWOHULQGH� GH� 'QPW�E� HNVSUHV\RQX� PHYFXWWX�
�ùHNLO� ��,� D� YH� I��� 'd�� 7� YH� 'd7� JUXSODUÕQÕQ� RRVLWOHULQGH�
'QPW�E�HNVSUHV\RQX�GH÷LúPHGL��ùHNLO���,�E��F��G��J��K�YH�L���
'QPW�D�LIDGHVL�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��'QPW�E�HNVSUHV\RQX��
oHúLWOL� JHOLúLP� DúDPDODUÕQGD� W�P� IROLN�OOHULQ� RRVLWOHULQGH�
GDKD� \�NVHN� LPP�Q� ER\DPD� \R÷XQOX÷XQD� VDKLSWL�� øPP�Q�
LúDUHWOHPHOHU�QLFHOOHúWLULOGL÷LQGH��'QPW�E�HNVSUHV\RQ�G�]H\L�

7� JUXEXQGD� 'd� JUXEXQD� J|UH� GDKD� \�NVHNWL� � YH� 'QPW�E�
HNVSUHV\RQX�'d7�JUXEXQGD�7�JUXEXQD�J|UH�DQODPOÕ�RODUDN�
D]DOGÕ��S��������ùHNLO���,,��
'QPW�E� HNVSUHV\RQXQXQ� GD÷ÕOÕPÕ� RYDU\XP� IROLN�OOHULQGH�
GH÷HUOHQGLULOGL��3ULPRUGLDO�IROLN�OOHUGH��'QPW�E
QÕQ� LIDGHVL��
NRQWURO� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd�� 7� YH� 'd7�
JUXSODUÕQGD� EHQ]HUGL� �ùHNLO� ��,� I�L� JLULúOHUL� YH� ùHNLO� ��,,,���
3ULPHU� IROLN�OOHUGH�� 'QPW�E� HNVSUHV\RQX�� NRQWURO� YH� 'd�
JUXSODUÕ�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��7�YH�'d7�JUXSODUÕQGD�|QHPOL�
|Oo�GH� D]DOGÕ� �S��������$\UÕFD��'QPW�E� HNVSUHV\RQX��'d7�
JUXEXQGD� 7� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� |QHPOL� |Oo�GH�
D]DOGÕ��S��������ùHNLO���,,,���6HNRQGHU�IROLN�OOHUGH��'QPW�E�
HNVSUHV\RQX��NRQWURO�YH�'d�JUXSODUÕ�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�7�
YH�'d7�JUXSODUÕQGD� DQODPOÕ� RODUDN� D]DOGÕ� �S��������$\UÕFD�
'QPW�E�HNVSUHV\RQ�VHYL\HVL�'d7�JUXEXQGD�7�JUXEXQD�J|UH�
GDKD� G�ú�NW�� �S������� �ùHNLO� ��,,,��� 7HUVL\HU� IROLN�OOHUGH��
'QPW�E
QLQ� HNVSUHV\RQX�� 'd7� JUXEXQGD� NRQWRO� JUXEXQD�
NÕ\DVOD�|QHPOL�|Oo�GH�D]DOÕUNHQ��S��������'d7�JUXEXQGD�'d�
JUXEXQD�NÕ\DVOD�HNVSUHV\RQX�|QHPOL�|Oo�GH�D]DOGÕ��S�������
�ùHNLO���,,,��

ùHNLO����2YDU\XP�GRNXODUÕQGD��'QPW�D
QÕQ�HNVSUHV\RQX��,��'QPW�E�HNVSUH-
V\RQX��NRQWURO�JUXEXQGD��.���D��I���GRQPXú�o|]G�U�OP�ú�JUXS��'d���E��J���
WUDQVSODQWH� HGLOPLú� JUXS� �7�� �F�� K��� GRQGXUXOPXú�o|]G�U�OP�ú� YH� \HQLGHQ�
WUDQVSODQWH�HGLOPLú�JUXS��'d7���G��L���SULPRUGL\DO�IROLN�OOHU��I�L��YH�QHJDWLI�
NRQWURO� �H�� M�� J|VWHULOPLúWLU�� ,,�� 7�P� JUXSODUÕQ� RYDU\XPODUÕQGD� 'QPW�E�
SURWHLQLQLQ� J|UHOL� HNVSUHV\RQ� VHYL\HVL�� ,,,�� )DUNOÕ� HYUHOHUGHNL� RYDU\XP�
IROLN�OOHULQGH�'QPW�E�SURWHLQLQLQ�J|UHOL�HNVSUHV\RQ�VHYL\HVL��6�WXQODUGDNL�
KDUIOHU�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕNODUÕ�J|VWHUPHNWHGLU��S��������D��.�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��E��'d�JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��F��7�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��'QPW�E�LIDGHVL��'d��7�YH�'d7�JUXSODUÕQGD��
NRQWURO�JUXEX\OD��D�RODUDN�J|VWHULOHQ��NDUúÕODúWÕUÕOGÕ÷ÕQGD�|QHPOL�|Oo�GH�GDKD�
D]GÕ��'QPW�E� HNVSUHV\RQ� VHYL\HVL��7� JUXEXQGD�'d� JUXEXQD� J|UH� DQODPOÕ�
GHUHFHGH�\�NVHNWL��E�LOH�J|VWHULOPLúWLU���'QPW�E�HNVSUHV\RQ�VHYL\HVL��'d7�
JUXEXQGD� 7� JUXEXQD� J|UH� �F� LOH� J|VWHULOHQ�� |QHPOL� |Oo�GH� GDKD� G�ú�NW���
gOoHN�oXEXNODUÕ� ����ȝP�

<):<1̪5)
%X�oDOÕúPDGD��KHP�WHN�EDúÕQD�NUL\RSUH]HUYDV\RQXQ�KHP�GH�
\HQLGHQ� WUDQVSODQWDV\RQ� V�UHoOHULQLQ� VÕoDQ� RYDU\XPODUÕQGD�
YH� IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕQÕ�
GH÷LúWLUGL÷LQL� J|VWHUGLN�� 'd�� 7� YH� 'd7� JUXSODUÕQGDNL�
'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕ�� NRQWURO� JUXEXQD� J|UH�
|QHPOL� |Oo�GH� D]DOGÕ�� %X� EXOJX�� RYDU\XP� GRNXVX� NUL\R-
prezervasyonundan ve yeniden transplantasyondan sonra, 
RODVÕ� ER]XOPXú� HSLJHQHWLN� PRGLILNDV\RQODUOD� LOLúNLOL� RODEL-
OHFHN�YH�JHOHFHN�QHVOLQ�VD÷OÕ÷Õ�LoLQ�|QHPOL�RODQ�GH÷LúHQ�'1$�
PHWLODV\RQXQX�\DQVÕWPDNWDGÕU�

6RQ� ]DPDQODUGD� \DSÕODQ� DUDúWÕUPDODU�� <h7� \|QWHPOHUL\OH�
G�Q\D\D�JHOHQ�oRFXNODUÕQ��GR÷DO�\ROOD�G�Q\D\D�JHOHQ�oRFXN-
ODUD�NÕ\DVOD��NURPR]RP�DQRPDOLOHULQGH��GR÷XP�NXVXUODUÕQGD��
HSLJHQHWLN� DQRPDOLOHUGH� YH� %HFNZLWK�:LGHPDQQ�� 6LOYHU�
5XVVHOO��$QJHOPDQ�YH�3UDGHU�:LOOL�VHQGURPODUÕ�JLEL�LPSULQW-
LQJ�ER]XNOXNODUÕQGD�DUWÕú�J|VWHUGL÷LQL�RUWD\D�NR\PXúWXU������
*HQHOOLNOH�V�SHURY�ODV\RQ��LQ�YLWUR�HPEUL\R�N�OW�U��YH�NUL\R-
SUH]HUYDV\RQ�JLEL�<h7�WHNQLNOHULQLQ�EX�SDWRORMLOHULQ�DOWÕQGD�
\DWDQ�VHEHSOHUGHQ�RODELOHFH÷L�G�ú�Q�OPHNWHGLU��<h7¶QLQ�ELU�
SDUoDVÕ�RODQ�NUL\RSUH]HUYDV\RQ�WHNQL÷L��FDQOÕ�K�FUH�YH�GRNX-
ODUÕQ� G�ú�N� VÕFDNOÕNODUGD� NRUXQPDVÕQÕ� VD÷ODU� YH� JHQHOOLNOH�
LQIHUWLOLWH�WHGDYLOHULQGH�NXOODQÕOÕU��<DNÕQ�]DPDQGD��&KDWWHUMHH�
YH� DUN�� NUL\RSUH]HUYDV\RQXQ�� HPEUL\RODUGD� YH� RRVLWOHUGH�
DNA metilasyon süreçleri veya Dnmt ifadeleri dahil olmak 
�]HUH� JHQHWLN� YH� HSLJHQHWLN� PHNDQL]PDODUÕ� ER]GX÷XQX�
J|VWHUHQ�ELU�GL]L�oDOÕúPD\Õ�GHUOHPLúWLU�������

9LWULILNDV\RQGDQ� VRQUD� VÕ÷ÕU� RRVLWOHULQGH� '1$� PHWLODV-
\RQXQXQ�D]DOGÕ÷Õ�J|VWHULOPLúWLU�������0LOUR\�YH�DUN���2FW��YH�
6R[�
QLQ� SURPRW|U� PHWLODV\RQXQXQ� YLWULIL\H� HGLOPLú� IDUH�
RRVLWOHULQGH�NRQWURO�JUXEXQD�NÕ\DVOD�|QHPOL�|Oo�GH�D]DOGÕ÷ÕQÕ�
EXOPXúWXU� ������ (N� RODUDN�� &KHQJ� YH� DUN��� WD]H� RRVLWOHUH�
NÕ\DVOD� YLWULIL\H� IDUH� RRVLWOHULQGH�'QPW���'QPW�D��'QPW�E�
YH� 'QPW�O� JHQOHULQLQ� HNVSUHV\RQXQXQ� |QHPOL� |Oo�GH�
D]DOGÕ÷ÕQÕ�J|VWHUPLúWLU� ������<DSÕOPÕú�RODQ�EX�oDOÕúPDODUGD��
'QPW�HQ]LPOHULQLQ�HNVSUHV\RQODUÕQÕQ�YLWULILNDV\RQ�LúOHPLQ�
GHQ�VRQUD�D]DOGÕ÷Õ�J|VWHULOPLúWLU��dDOÕúPDPÕ]GD�LVH�'QPW�D�
YH�'QPW�E� HNVSUHV\RQODUÕQÕQ� RRVLWWH� GH÷LúPHGL÷LQL� J|VWHU-
GLN�� %X� IDUNOÕOÕ÷ÕQ� W�UOHU� YH� WHNQLNOHU� DUDVÕ� IDUNOÕOÕNODUGDQ�
ND\QDNODGÕ÷ÕQÕ� G�ú�QPHNWH\L]�� 6WLQVKRII� YH� DUN�� VÕ÷ÕU�
EODVWRNLVWOHULQGH� NRQYDQVL\RQHO� NUL\RSUH]HUYDV\RQ� �\DYDú�
GRQGXUPD�� YH� YLWULILNDV\RQXQ� HWNLOHULQL� NDUúÕODúWÕUPÕúODUGÕU�
YH�NRQYDQVL\RQHO�RODUDN�NUL\RSUH]HUYH�HGLOHQ�VÕ÷ÕU�EODVWRNLV-
WOHULQGH� 'QPW�D� HNVSUHV\RQXQXQ� |QHPOL� |Oo�GH� D]DOGÕ÷ÕQÕ�
ELOGLUPLúOHUGLU�� DQFDN� YLWULIL\H� EODVWRNLVWOHU� LOH� NRQWURO�
EODVWRNLVWOHUL� DUDVÕQGD� 'QPW�D
QÕQ� JHQ� HNVSUHV\RQ� VHYL\H-
VLQGH�KHUKDQJL�ELU�IDUN�EXOPDPÕúODUGÕU�������%X�oDOÕúPDGD�LVH�
GL÷HU� oDOÕúPDODUÕQ� DNVLQH� YLWULILNDV\RQ� LúOHPLQGHQ� VRQUD�
HQ]LP� HNVSUHV\RQODUÕQÕQ� GH÷LúPHGL÷L� UDSRU� HGLOPLúWLU�� (N�
RODUDN�� +X� YH� DUN�� VÕ÷ÕU� RRVLWOHULQGH� JOREDO� '1$� PHWLODV-
\RQXQXQ�KHP�\DYDú�GRQGXUPD�KHP�GH�YLWULILNDV\RQGDQ�VRQUD�
|QHPOL� |Oo�GH� D]DOGÕ÷ÕQÕ� EXOPXúWXU� ����� %X� oDOÕúPDODUD�
X\JXQ�RODUDN��VRQXoODUÕPÕ]��NUL\RSUH]HUYDV\RQXQ�YH�\HQLGHQ�
transplantasyonundan sonra ovaryum dokusunda ve 
IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� HNVSUHV\RQXQXQ� |QHPOL�
|Oo�GH� D]DOGÕ÷ÕQÕ� J|VWHUPHNWHGLU�� '1$� PHWLODV\RQX�
'QPW¶ODU�WDUDIÕQGDQ�NDWDOL]H�HGLOLU��EX�QHGHQOH�D]DOPÕú�'QPW�
HNVSUHV\RQX�� JOREDO� '1$� PHWLODV\RQXQGD� ELU� D]DOPD\D�
QHGHQ�RODELOLU�YH�RYDU\XP�GRNXVX�YH�IROLN�OOHUGH�HSLJHQHWLN�
SURILOL�GH÷LúWLUHELOLU��$\UÕFD��WD]H�\HQLGHQ�WUDQVSODQWH�HGLOPLú�
YH\D� NUL\RSUH]HUYH� HGLOLS� \HQLGHQ� WUDQVSODQWH� HGLOPLú�
RYDU\XP� GRNXVXQGD�� 'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ�
ekspresyon seviyelerinin, transplantasyonun kendisinin DNA 
PHWLODV\RQ� GXUXPXQX� GH÷LúWLUHELOHFH÷LQL� J|VWHUPLúWLU��
%�\�\HQ� IROLN�OOHUGH�� NRQWUROH� NÕ\DVOD� 'd7� JUXEXQGD�
'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ� HNVSUHV\RQX� |QHPOL�
|Oo�GH�D]DOPÕúWÕU��'QPW
ODUÕQ�]DPDQVDO� LIDGHVL��RYDU\XP�YH�
IROLN�OOHULQGH� '1$� PHWLODV\RQX� LoLQ� NULWLN� RODELOLU�� o�QN��

Uysal F. ve ark. $NG�7ÕS�'�����������

��

LoLQ� KHU� VÕoDQGDQ� LNL� RYDU\XP� SDUoDVÕ� NXOODQÕOPÕúWÕU�� L��
NRQWURO��.��JUXEX��LL��RYDU\XP�SDUoDODUÕQÕQ�VÕFDNOÕN�NRQWUROO��
ELU� \DYDú� GRQGXUXFXGD� GRQGXUXOGX÷X� YH� �� KDIWD� VRQUD�
o|]�OG�÷�� GRQGXUXOPXú�o|]G�U�OP�ú� �'d�� JUXEX�� LLL��
RYDU\XP� SDUoDODUÕQÕQ� \HQLGHQ� D\QÕ� VÕoDQÕQ� VÕUW� NDVÕQD� �0��
WUDSH]LXV�� WUDQVSODQWH� HGLOGL÷L� �RWR�WUDQVSODQW�� KHWHURWRSLN�
WUDQVSODQWDV\RQ� �7���� LY�� GRQGXUXODUDN�o|]�OG�NWHQ� VRQUD�
VÕoDQÕQ�VÕUW�NDVÕQD�WUDQVSODQWH�HGLOGL÷L��'d7��JUXS��'HQH\VHO�
SURWRNRO�Q�|]HWL�ùHNLO��
GH�VXQXOPXúWXU�

Ovaryum dokusu kriyoprezervasyonu
AI^I̫�LWVL]ZUI�^M�t�bUM:
2YDU\XP�GRNXODUÕQÕQ�NUL\RSUH]HUYDV\RQX��GDKD�|QFH�\DSÕODQ�
ELU� SURWRNROH� J|UH� \DYDú� ELU� GRQGXUXFX� NXOODQÕODUDN�
�,FH&XEH��6\/DE��1HXSXUNHUVGRUI��$YXVWXU\D��LOH�\DSÕOPÕúWÕU�
������ 'RQGXUXFX\D� \�NOHQPHGHQ� |QFH�� GRNXODU� LON� RODUDN�
/HLERYLW]���� �/����� RUWDPÕQGD� ���� 0� GLPHWLO� V�OIRNVLW�
�'062��� ���� 0� VXNUR]� YH� ���� IHWDO� VÕ÷ÕU� VHUXPX� �)%6��
LoHUHQ���P/�NUL\RSURWHNWLI�VRO�V\RQD�DNWDUÕOÕS�YH���&
GH����
GDNLND� LQN�EH� HGLOPLúWLU�� 'RNXODU� \DYDú� GRQGXUXFX\D�
NRQXOGXNWDQ�VRQUD�VÕFDNOÕN���&
GHQ����&
\H���&�GN�KÕ]ÕQGD�
VR÷XWXOPXú� YH� DUGÕQGDQ� ���&
GH� ��� GDNLND� EHNOHWLOPLúWLU��
'DKD� VRQUD� ����&�GN� KÕ]OD� ����&
\H� VR÷XWXOXS� DUGÕQGDQ�
����&
\H���&�GN�KÕ]ÕQGD�VR÷XWPD�\DSÕOPÕúWÕU��6ÕYÕ�QLWURMHQH�
GDOGÕUÕOPDGDQ� |QFH� GRNXODU� ���&�GDNLND� KÕ]ÕQGD� �����&
\H�
VR÷XWXOPXúWXU�

d|]PH� LúOHPL� LoLQ�� LNL�KDIWDOÕN�NUL\RSUH]HUYDV\RQGDQ�VRQUD�
RYDU\XP� GRNXODUÕQÕ� LoHUHQ� NUL\RYL\DOOHU� VÕYÕ� QLWURMHQGHQ�
oÕNDUÕOÕS�RGD�VÕFDNOÕ÷ÕQGD���GDNLND�WXWXOPXúWXU�YH�WDP�HULPH�
VD÷ODQDQD�NDGDU����&
OLN�VX�EDQ\RVXQGD�HULWLOPLúWLU��'RNXODU�
GDKD� VRQUD� �� GDNLND� V�UH\OH� �0� '062� YH� ���0� VDNDUR]�
LoHUHQ� /���� RUWDPÕQGD� LQN�EH� HGLOPLúWLU�� 'DKD� VRQUD�
QXPXQHOHU�VÕUDVÕ\OD����0�'062�YH����0�V�NUR]�LoHUHQ�/����
RUWDPÕQD� YH� ����0� VDGHFH� V�NUR]� LoHUHQ� /���� RUWDPÕQD�
NRQXOPXúWXU�� 6RQ� RODUDN� /���� RUWDPÕQD� DNWDUÕODQ� RYDU\XP�
SDUoDODUÕ�GHQH\�JUXSODUÕQD�GD÷ÕWÕOPÕúWÕU�

Parafine gömme
'RNXODU� %RXLQ� VRO�V\RQXQGD� �6LJPD�$OGULFK�� RGD� VÕFDN-
OÕ÷ÕQGD� �� VDDW� WXWXOPXúWXU� YH� DUWDQ� HWDQRO� VHYL\HOHUL� LOH�
GHKLGUH� HGLOLS�� NVLOHQGH� úHIIDIODúWÕUÕOGÕNWDQ� VRQUD� SDUDILQH�
J|P�OP�úW�U��3R]LWLI�\�NO��VOD\WODUD��7KHUPR�6FL���5RFNIRUG��
,/��$%'�����P�NDOÕQOÕ÷ÕQGD�VHUL�NHVLWOHU�DOÕQDUDN�LPP�QRKLV-
WRNLP\DVDO�DQDOL]�\DSÕOPÕúWÕU��ùHNLO����

ùHNLO� ��� 'HQH\� WDVDUÕPÕ�� $�� *UXSODUÕQ� ROXúWXUXOPDVÕ�� %�� (OGH� HGLOHQ�
GRNXODUÕQ� KLVWRORMLN� WHNQLNOHUGH� NXOODQÕOPDVÕ�� .�� NRQWURO�� 'd��
GRQPXú�o|]G�U�OP�ú�� 7�� WUDQVSODQWH� HGLOPLú�� 'd7�� GRQGXUXO-
PXú�o|]G�U�OP�ú�YH�\HQLGHQ�WUDQVSODQWH�HGLOPLú�

ʈUU�VWPQ[\WSQUaI
$YLGLQ�ELRWLQ� SHURNVLGD]� \|QWHPL�� 'QPW�D� YH� 'QPW�E�
SURWHLQ� HNVSUHV\RQXQXQ� GD÷ÕOÕPÕQÕ� YH� \R÷XQOX÷XQX� VDSWD-
PDN� LoLQ� NXOODQÕOPÕúWÕU�� .ÕVDFD�� NHVLWOHULQ� JHFH� ER\XQFD�
���&
GH� LQN�EDV\RQXQGDQ� VRQUD� GRNXODU� NVLOHQ� LoLQGH�
SDUDILQGHQ�DUÕQGÕUÕOPÕúWÕU�YH�DUGÕQGDQ�D]DODQ�HWDQRO�NRQVDQW-
UDV\RQ� VHULOHULQGH� UHKLGUH� HGLOPLúWLU��$UGÕQGDQ�� HSLWRSODUÕQ�
DoÕOPDVÕ� LoLQ� NHVLWOHU�� PLNURGDOJD� IÕUÕQ� ����� ZDWW
WD� �[��
GDNLND��NXOODQÕODUDN�VLWUDW�WDPSRQX��S+������LoLQH�DOÕQPÕúWÕU��
(QGRMHQ� SHURNVLGD]� DNWLYLWHVL�� RGD� VÕFDNOÕ÷ÕQGD� ��� GDNLND�
ER\XQFD���� KLGURMHQ� SHURNVLW� LoHUHQ�PHWDQRO� LoLQGH� EORNH�
HGLOPLúWLU�� )RVIDW� WDPSRQOX� WX]OX� VX� �3%6�� LOH� ELUNDo�
\ÕNDPDQÕQ� DUGÕQGDQ�� DQWLNRUODUÕQ� VSHVLILN� ROPD\DQ� ED÷ODQ-
PDVÕQÕ�|QOHPHN�LoLQ�NHVLWOHU��RGD�VÕFDNOÕ÷ÕQGD���GDNLND�EORNH�
HGLFL� WDPSRQ� �7KHUPR� 6FLHQWLILF�� LOH� EORNH� HGLOPLúWLU��
.HVLWOHU� SULPHU� DQWLNRUODUOD� LQN�EH� HGLOPLúWLU�� 'QPW�D�
�������� NDWDORJ� QR�� DE�������$EFDP�� YH� 'QPW�E� ��������
NDWDORJ�QR�� DE������$EFDP���+HU� VOD\WWDNL� �o� NHVLWWHQ� ELUL��
QHJDWLI� NRQWURO� �SULPHU� DQWLNRUXQ� ROPDGÕ÷Õ�� RODUDN�
NXOODQÕOPÕúWÕU��1HJDWLI�NRQWURO�DúDPDVÕQÕQ�|QHPL��NXOODQÕODQ�
DQWLNRUXQ� VSHVLILNOL÷LQL� J|VWHUPHN� LoLQGLU�� 3%6� LoLQGH�
\ÕNDQDQ� NHVLWOHU�� VHNRQGHU� DQWLNRU� �������� NDWDORJ� QR��
%$�������9HFWRU��LOH�RGD�VÕFDNOÕ÷ÕQGD���VDDW�V�UH\OH�LQN�EH�
HGLOPLúWLU��6RQ�RODUDN�NHVLWOHU�VWUHSWDYLGLQ�KRUVHUDGLVK�SHUR[-
LGDVH��+53��NRPSOHNVL��NDWDORJ�QR��76������7KHUPR�6FLHQ-
WLILF��LOH�RGD�VÕFDNOÕ÷ÕQGD����GDNLND�LQN�EH�HGLOPLúWLU��øPP�Q�
UHDNVL\RQODUÕ� J|UVHOOHúWLUPHN� LoLQ� ���
�GLDPLQREHQ]LGLQ�
�'$%�� NURPRMHQL� �NDWDORJ� QR�� '������ 6LJPD�$OGULFK��
NXOODQÕOPÕúWÕU� YH� VX� LOH� \ÕNDQGÕNWDQ� VRQUD� NHVLWOHU� 0D\HU�
KHPDWRNVLOHQ� LOH�ER\DQPÕúWÕU��*|U�QW�OHU�[����[���YH�[����
E�\�WPHOHUGH� PLNURVNRSWDQ� �&DUO� =HLVV�� 2EHUNRFKHQ��
$OPDQ\D��HOGH�HGLOPLúWLU��
7RWDO�RYDU\XP�GH÷HUOHQGLUPHOHUL� LoLQ��KHU�JUXSWDNL�'QPW�D�
YH� 'QPW�E� SURWHLQOHULQLQ� HNVSUHV\RQ� VHYL\HOHUL� ,PDJH-�
\D]ÕOÕPÕ� �1,+��$%'�� LOH� DQDOL]� HGLOLUNHQ� RYDU\XP� IROLN�O��
GH÷HUOHQGLUPHOHUL� LoLQ�� HNVSUHV\RQ� VHYL\HOHUL� +�6FRUH� LOH�
DQDOL]�HGLOPLúWLU�

JHOLúLPOH�LOJLOL�JHQOHULQ�WUDQVNULSVL\RQHO�DNWLYLWHOHULQL�G�]HQ-
OHPHNWHGLUOHU�� 3ULPRUGL\DO� IROLN�O� UH]HUYLQL� NRQWURO� HGHQ�
EDVNÕOD\ÕFÕ� JHQOHULQ�SURWHLQOHULQ� HNVSUHV\RQXQXQ�� |]HOOLNOH�
transplantasyondan sonra, ovaryan kriyoprezervasyonu 
DUGÕQGDQ� GH÷LúWL÷L� GDKD� |QFHGHQ� J|VWHULOPLúWLU� ������
dDOÕúPDPÕ]GD��'1$�PHWLODV\RQXQX�JHUoHNOHúWLUHQ�HQ]LPOH��
ULQ� GH� \DSÕODQ� LúOHPOHUGHQ� VRQUD� GH÷LúWL÷L� J|VWHULOPLúWLU��
%LOLQGL÷L� �]HUH�� '1$� PHWLODV\RQX� JHQOHULQ� NRQWURO�Q��
VD÷OD\DQ� DQD� úDOWHUH� EHQ]HWLOLU�� *HQ� HNVSUHV\RQODUÕQÕQGDNL�
GH÷LúLP�'1$�PHWLODV\RQX�LOH�LOLúNLOL�ROXS�JHQOHULQ�EDVNÕODQ-
PDVÕ�\D�GD�DNWLYDV\RQX�'1$�PHWLODV\RQXQXQ�NRQWURO�QGH��
GLU�� 3ULPRUGL\DO� IROLN�O� UH]HUYLQL� NRQWURO� HGHQ� EDVNÕOD\ÕFÕ�
JHQOHULQ�SURWHLQOHULQ� HNVSUHV\RQXQXQ� GH÷LúPHVL� '1$�
PHWLODV\RQXQXQ�GH÷LúLPLQGHQ�ND\QDNODQÕ\RU�RODELOLU�

2YDU\XP� JUDIWODUÕQÕQ� EDúDUÕOÕ� LPSODQWDV\RQX� UHYDVN�ODU-
L]DV\RQ�SHUL\RGXQD�ED÷OÕGÕU��o�QN��GRNX�LPSODQWODUÕ�DQML\R-
JHQH]� ROXúDQD� NDGDU� LVNHPLN� KDVDUD� PDUX]� NDOÕU� ������
+LSRNVLN�VWUHVLQ�JOREDO�'1$�PHWLODV\RQX�YH\D�'1$�GHPHWL-
ODV\RQ�V�UHoOHULQL�YH�D\UÕFD�oHúLWOL�GRNXODUGD�'QPW�HQ]LPOH��
ULQLQ� HNVSUHV\RQXQX� GH÷LúWLUGL÷L� ELOLQPHNWHGLU� ��������� %X�
nedenle, nakledilen ovaryum dokusunda hipoksik stresin 
EDúOÕFD�QHGHQL�RODQ�JHFLNPLú�\HQLGHQ�GDPDUODQPD�V�UHFLQLQ��
PRGHOLPL]GH�'QPW�D� YH�'QPW�E
QLQ� GH÷LúWLULOPLú� HNVSUHV��
\RQXQX�LQG�NOH\HELOHFH÷LQL�WDKPLQ�HWPHN�P�PN�QG�U�
 
SONUÇ
.UL\RSUH]HUYDV\RQXQ� 'QPW�D� YH� 'QPW�E� SURWHLQ� HNVSUHV��
yonu üzerindeki etkisini analiz eden ve yeniden transplantas- 
\RQ� LúOHPLQLQ� HWNLVLQL� WHVW� HGHQ� oDOÕúPDPÕ]�� NUL\RSUH]HU-
YDV\RQ�YH�\HQLGHQ� WUDQVSODQWDV\RQXQ�VÕoDQ�RYDU\XPODUÕQGD�
'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕQÕ� |QHPOL� |Oo�GH�
GH÷LúWLUGL÷LQL� J|VWHUPLúWLU�� 'QPW� JHQOHULQLQ� HNVLNOL÷LQLQ�
LPSULQWLQJ�ER]XNOXNODUÕQD��HSLJHQHWLN�DQRPDOLOHUH��HPEUL\R��
QLN�|O�PH�YH\D�PDWHUQDO�EDVNÕ�ND\EÕQD�\RO�DoWÕ÷Õ�ELOLQGL÷LQ-
den, DNA metilasyon durumunun dondurarak saklama ve 
\HQLGHQ�WUDQVSODQWDV\RQXQ�DUGÕQGDQ�GH÷LúHELOHFH÷LQL�YXUJX-
ODPDN�|QHPOLGLU��'HQH\�KD\YDQODUÕQGD�YH�|]HOOLNOH� LQVDQGD�
GDKD�LOHUL�YH�PROHN�OHU�oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU�

7HúHNN�U� 
9HULOHUL�VD÷OD\DQ�W�P�\D]DUODUD�WHúHNN�U�HGHUL]�

(WLN�.RPLWH�2QD\Õ� 
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$QNDUD� hQLYHUVLWHVL� +D\YDQ�$UDúWÕUPDODUÕ� (WLN� .XUXOX� YH�
$NGHQL]� hQLYHUVLWHVL� +D\YDQ� $UDúWÕUPDODUÕ� (WLN� .XUXOX�
WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �RQD\� QXPDUDODUÕ� VÕUDVÕ\OD��
������������YH�������������

<D]DU�.DWNÕODUÕ��
)LNLU� �� )�8��� d�d�g��� 7DVDUÕP� �� )�8��� d�d�g��� 6�d��� *�$���
'HQHWOHPH���d�d�g���*�$���.D\QDNODU��� �d�d�g���*�$���9HUL�
7RSODQPDVÕ�YH�YH\D�øúOHPHVL���)�8���6�d���)�7�d���6�g���$QDOL]�
YH�YH\D�<RUXP���)�8���d�d�g���6�d���*�$���/LWHUDW�U�7DUDPDVÕ�
)�8���6�d���<D]Õ\Õ�<D]DQ�±�)�8���(OHúWLUHO�øQFHOHPH���d�d�g���
$�&���*�$�

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

)LQDQVDO�'HVWHN��
%LOLPVHO� $UDúWÕUPD� 3URMHOHUL� .RRUGLQDV\RQ� %LULPL��
�����������������YH������������������QXPDUDOÕ�SURMH�QX
PDUDODUÕ�LOH�EX�DUDúWÕUPD\D�NÕVPHQ�GHVWHN�YHUPLúWLU�



Uysal F. ve ark.$NG�7ÕS�'�����������

ÖZ
Amaç: 
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LoHULU� YH� '1$� PHWLOWUDQVIHUD]� �'QPW�� HQ]LPOHUL� WDUDIÕQGDQ�
NDWDOL]OHQLU��RYDU\XP�IROLN�OOHULQLQ�JHOLúLPL�LOH�LOLúNLOL�JHQOHULQ�
PHWLODV\RQXQGD� |QHPOL� UROH� VDKLSWLU�� dDOÕúPDPÕ]ÕQ� DPDFÕ��
VÕoDQODUGD� RYDU\XP� GRNXVXQXQ� NUL\RSUH]HUYDV\RQX� YH�
\HQLGHQ� WUDQVSODQWDV\RQX� VRQUDVÕQGD� 'QPW�D� YH� 'QPW�E�
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ABSTRACT
Objective: 
'1$�PHWK\ODWLRQ�LQFOXGHV�PDLQWHQDQFH�DQG�GH�QRYR�PHWK\O-
DWLRQ� SURFHVV� WKDW� DUH� FDWDO\]HG� E\�'1$�PHWK\OWUDQVIHUDVH�
�'QPW��HQ]\PHV�DQG�WKHVH�HQ]\PHV�SRVVHVV�FUXFLDO�UROHV�LQ�
PHWK\ODWLRQ� RI� JHQHV� DVVRFLDWHG� ZLWK� WKH� GHYHORSPHQW� RI�
RYDULDQ�IROOLFOHV��7KH�DLP�RI�WKLV�VWXG\�LV�WR�HYDOXDWH�ZKHWKHU�
H[SUHVVLRQ� RI� 'QPW�D� DQG� 'QPW�E� SURWHLQ� OHYHOV� FKDQJH�
DIWHU�FU\RSUHVHUYDWLRQ�DQG�UH�WUDQVSODQWDWLRQ�RI�RYDULDQ�WLVVXH�
in rats. 

Methods: 
)RXU� JURXSV� ZHUH� GHVLJQHG� DV�� IUHVK� FRQWURO� �)&���
IUR]HQ�WKDZHG� �)7��� IUHVK� UH�WUDQVSODQWHG� �7��� DQG�
IUR]HQ�WKDZHG�DQG�UH�WUDQVSODQWHG��)77����6ORZ�IUHH]LQJ�ZDV�
XVHG�WR�FU\RSUHVHUYH�WKH�RYDULDQ�WLVVXH�SLHFHV�DQG�H[SUHVVLRQ�
RI�'QPW�D�DQG�'QPW�E�SURWHLQV�ZDV�DVVHVVHG�E\�LPPXQRKLV-
WRFKHPLVWU\��

Result: 
([SUHVVLRQ�RI�'QPW�D�DQG�'QPW�E�VLJQLILFDQWO\�GHFUHDVHG�LQ�
RYDULDQ� IROOLFOHV� LQ� )7��7� DQG�)77�JURXSV�ZKHQ� FRPSDUHG�
ZLWK�)&V�

Conclusion: 
([SUHVVLRQ� RI� 'QPW� HQ]\PHV� KDV� EHHQ� DOWHUHG� ERWK� DIWHU�
FU\RSUHVHUYDWLRQ� DORQH� DQG� IROORZLQJ� UH�WUDQVSODQWDWLRQ�
F\FOHV� ZKLFK� PD\� OHDG� WR� GLVWXUEHG� '1$� PHWK\ODWLRQ�
SURFHVVHV�GXULQJ�UDW�IROOLFXORJHQHVLV��

Key Words: 
'1$�PHWK\ODWLRQ��'QPW�HQ]\PHV��2YDULDQ�WLVVXH�FU\RSUHV-
ervation, Fertility preservation

/ʈ:ʈ̪
<DUGÕPFÕ� �UHPH� WHNQLNOHULQLQ� �<h7�� DPDFÕ� LQ� YLWUR� RODUDN�
GLúL� YH� HUNHN� JRQDGODUÕQGD� LQIHUWLOLWHQLQ� WHGDYL� HGLOPHVL� YH�
|QOHQPHVLGLU�� <h7� SURVHG�UOHUL� NRQWUROO�� RYHU� KLSHU-
stimülasyonu, in vitro fertilizasyon, intrasitoplazmik sperm 
HQMHNVL\RQX�� HPEUL\R� N�OW�U�� YH� HPEUL\R� WUDQVIHUL� JLEL�
WHNQLNOHUGHQ� ROXúXUNHQ�� IHUWLOLWHQLQ� NRUXQPDVÕ� LoLQ� NUL\R-
SUH]HUYDV\RQ��JDPHW��HPEUL\R��RYDU\XP�YH�WHVWLV�GRNXODUÕQ-
GD� \DSÕOPDNWDGÕU� ������� /LWHUDW�UGH�� <h7� WHNQRORMLOHUL\OH�
G�Q\D\D�JHOHQ�oRFXNODUÕQ��GR÷DO�RODUDN�JHEH�NDODQ�oRFXNODUD�
NÕ\DVOD� HSLJHQHWLN� DQRPDOL� ULVNLQLQ� GDKD� \�NVHN� ROGX÷X�
ELOLQPHNWHGLU��������
(SLJHQHWLN� DQRPDOLOHUH� HN� RODUDN�� DUWPÕú� NRQMHQLWDO� YH\D�
NURPR]RPDO� DQRPDOLOHU� ����� GR÷XP� GHIHNWOHUL�� ���� YH�
LPSULQWLQJ� ER]XNOXNODUGD� ���� <h7� LOH� GR÷DQ� oRoXNODUGD�
|QJ|U�OP�úW�U�� dDOÕúPDODU�� <h7� SURVHG�UOHULQLQ�� JOREDO�
DNA metilasyon seviyelerini, Dnmt enzimlerinin ekspres- 
\RQXQX�YH�KLVWRQ�PRGLILNDV\RQODUÕQÕ�HWNLOH\HUHN�LPSULQWLQJ�
JHQOHULQ�HNVSUHV\RQXQX�GH÷LúWLUHELOGL÷LQL�ELOGLUPLúWLU���������

'1$� PHWLODV\RQX�� K�FUHVHO� IDUNOÕODúPD�� ;� NURPR]RPX�
LQDNWLYDV\RQX�� W�P|U� ROXúXPX�� WUDQVNULSVL\RQHO� EDVNÕ�DNWL-
YDV\RQ�YH�JHQRPLN�EDVNÕODPDGD�|QHPOL�URO�R\QDU�������

'H�QRYR�PHWLODV\RQ�YH�V�UG�UPH�PHWLODV\RQX�JLEL�LNL�IDUNOÕ�
'1$� PHWLODV\RQ� PHNDQL]PDVÕ� WDQÕPODQPÕúWÕU�� GH� QRYR�
PHWLODV\RQ��PHWLOOHQPHPLú�'1$�]LQFLULQLQ�PHWLODV\RQXQGDQ�
sorumluyken, sürdürme metilasyon, DNA replikasyonu 
VÕUDVÕQGD� \DUÕ�PHWLOOHQPLú� '1$� ]LQFLULQLQ� PHWLODV\RQXQX�
VD÷ODU�� %X� ]DPDQD� NDGDU� WDQÕPODQPÕú� 'QPW��� 'QPW���
'QPW�D��'QPW�E��'QPW�O�YH�'QPW�F�ROPDN��]HUH�DOWÕ�IDUNOÕ�
'1$� PHWLOWUDQVIHUD]� HQ]LPL� �'QPW�� YDUGÕU�� 'QPW�D� YH�
'QPW�E�HQ]LPOHUL�GH�QRYR�PHWLODV\RQGD�NULWLN�UROH�VDKLSWLU�
YH�\HQL�LPSULQWOHULQ�ROXúPDVÕQÕ�VD÷ODU�������

.UL\RSUH]HUYDV\RQ� �GRQGXUDUDN� VDNODPD��� K�FUHOHULQ� YH�
GRNXODUÕQ�VÕIÕU�GHUHFHQLQ�DOWÕQGDNL�ÕVÕODUD�NDGDU�VR÷XWXODUDN��
E�W�Q� EL\RORMLN� DNWLYLWHOHULQLQ� GXUGXUXOPDVÕ� YH� JHOHFHNWH�
NXOODQÕOPDVÕ� DPDFÕ\OD� VDNODQPDVÕQÕ� LIDGH� HGHU� ����� YH�
<h7¶QGH� VÕNOÕNOD� NXOODQÕOÕU�� .UL\RSUH]HUYDV\RQ� \DYDú�
GRQGXUPD�YH�YLWULILNDV\RQ�ROPDN��]HUH�LNL�IDUNOÕ�\|QWHPGHQ�
ROXúXU��+HU�LNL�\|QWHP�GH�IDUNOÕ�HQGLNDV\RQODUD�VDKLS�ROVD�GD��
JRQDG� GRNX� GRQGXUPDVÕQGD� \DYDú� GRQGXUPD� DOWÕQ� VWDQGDUW�
RODUDN�NDEXO�HGLOPHNWHGLU�������6RQ�ELUNDo�\ÕOGD��DUWDQ�VD\ÕGD�
oDOÕúPD�� GRQPD�o|]�OPH� V�UHoOHULQLQ� JHQHWLN� YH� HSLJHQHWLN�
GH÷LúLNOLNOHUH� QHGHQ� ROGX÷XQX�� SOXULSRWHQV� EHOLUWHoOHULQLQ�
HNVSUHV\RQXQX� D]DOWWÕ÷ÕQÕ� YH� K�FUH� VD÷NDOÕPÕQÕ� YH�
LúOHYVHOOL÷LQL��'1$�E�W�QO�÷�Q��YH�Q�NOHHU�\DSÕODUÕ��SURWHLQ�
HNVSUHV\RQXQX� YH� K�FUH� LVNHOHWLQL� ROXPVX]� HWNLOHGL÷LQL�
RUWD\D�NR\PXúWXU�������
.UL\RSUH]HUYDV\RQXQ�VÕ÷ÕU�RRVLWOHULQGH�JOREDO�'1$�PHWLODV-
\RQXQGD�G�ú�úH�YH�HPEUL\RODUÕQGD�+���JHQ�HNVSUHV\RQXQGD�
DUWÕúD�QHGHQ�ROGX÷X�J|VWHULOPLúWLU���������

*HOLúLP�DúDPDODUÕ�ER\XQFD�PHPHOL�JDPHWOHULQGH�YH�HPEUL��
\RODUÕQGD�PHWLODV\RQ�GH÷LúLNOLNOHUL\OH�LOJLOL�YHULOHU�ROPDVÕQD�
UD÷PHQ�� GRQGXUDUDN� VDNODPD� YH� \HQLGHQ� WUDQVSODQWDV\RQXQ�
GLúL� JRQDGODUÕQ� PHWLODV\RQ� GXUXPX� �]HULQGHNL� HWNLVL� KDOD�
DUDúWÕUPD\D� LKWL\Do� GX\PDNWDGÕU�� %X� oDOÕúPDQÕQ� DPDFÕ��
NUL\RSUH]HUYDV\RQXQ� YH� WUDQVSODQWDV\RQXQXQ� VÕoDQODUGD�
RYDU\XP� IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ�
HNVSUHV\RQ�G�]H\L�YH�ORNDOL]DV\RQX��]HULQH�HWNLVLQL�DUDúWÕU-
PDNWÕU�� dDOÕúPDPÕ]GD�� KHP� NUL\RSUH]HUYDV\RQ� KHP� GH�
\HQLGHQ� WUDQVSODQWDV\RQ� VRQUDVÕQGD� RYD\XP� IROLN�OOHULQGH�
'QPW�D� YH� 'QPW�E� SURWHLQ� VHYL\HOHULQLQ� HNVSUHV\RQXQXQ�
|QHPOL� |Oo�GH� D]DOGÕ÷Õ� J|VWHULOPLúWLU�� EX� VRQXo� KHP� NUL\R-
prezervasyonun hem de yeniden transplantasyonun de novo 
PHWLODV\RQ�V�UHoOHUL�LOH�LOJLOL�HSLJHQHWLN�GH÷LúLNOLNOHUH�QHGHQ�
RODELOHFH÷LQL�J|VWHUPLúWLU�
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'QPW�D� YH� 'QPW�E� +�VNRUODUÕ�� VLWRSOD]PLN� YH\D� Q�NOHHU�
HNVSUHV\RQODUÕQÕQ� \R÷XQOX÷XQD� J|UH� KHU� IROLN�O� WLSL� LoLQ�
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ROXS����LOD�����DUDOÕ÷ÕQGDGÕU��+HU�JUXSWD��'QPW�D�YH�'QPW�E�
SURWHLQ� HNVSUHV\RQ� VHYL\HOHUL� LoLQ� KHU� DúDPDGDQ� HQ� D]� ���
RYDU\XP� IROLN�O��GH÷HUOHQGLULOGL� YH�RUWDODPD�ELU� SXDQ� HOGH�
HGLOPLúWLU�� 'H÷HUOHQGLULOHQ� IROLN�O� VD\ÕODUÕ�� 3ULPRUGL\DO�
IROLN�O�� ������� 3ULPHU� IRO�N�O�� ������� 6HNRQGHU� IROLN�O��
�������7HUVL\HU�IROLN�O��������
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GHNOHULQGH�'QPW�D�HNVSUHV\RQX�PHYFXWWX��ùHNLO���,�D�YH�I���
'd�� 7� YH� 'd7� JUXSODUÕQÕQ� JUDQ�OR]D�� WHND� LQWHUQD� YH�
RYDU\XP� LQWHUVWLV\HO� K�FUHOHULQGH� HNVSUHV\RQX�� NRQWURO�
JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� DQODPOÕ� RODUDN� GDKD� G�ú�NW��
�S��������ùHNLO���,�E��F��G��J��K�YH�L���$\UÕFD�NRQWURO�JUXEXQGD-
NL� IROLN�OOHULQ� RRVLWOHULQGH� 'QPW�D� HNVSUHV\RQX� PHYFXWWX�
�ùHNLO� ��,� D� YH� I��� 'd�� 7� YH� 'd7� JUXSODUÕQÕQ� RRVLWOHULQGH�
'QPW�D�HNVSUHV\RQX�GH÷LúPHGL��ùHNLO���,�E��F��G��J��K�YH�L���
1HJDWLI� NRQWURO� ER\DPDVÕ�� DQWLNRUXQ� VSHVLILN� ROPD\DQ�
ED÷ODQPDVÕQÕ�J|VWHUPHGL��ùHNLO���H��M���øPP�Q�LúDUHWOHPHOHU�
QLFHOOHúWLULOGL÷LQGH�� 'd�� 7� YH� 'd7� JUXSODUÕQGD� 'QPW�D�
HNVSUHV\RQ� G�]H\LQGH� D]DOPD�� 'd7� JUXEXQGD� 7� JUXEXQD�
J|UH� 'QPW�D� HNVSUHV\RQXQGD� GDKD� ID]OD� D]DOPD� L]OHQGL�
�ùHNLO���,,��

ùHNLO����2YDU\XP�GRNXODUÕQGD�'QPW�D
QÕQ�HNVSUHV\RQX��,��'QPW�D�HNVSUH-
V\RQX��NRQWURO�JUXEXQGD��.���D��I���GRQPXú�o|]G�U�OP�ú�JUXS��'d���E��J���
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KDUIOHU�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕNODUÕ�J|VWHUPHNWHGLU��S��������D��.�
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G�ú�NW��� 'QPW�D� HNVSUHV\RQ� VHYL\HVL�� 'd7� JUXEXQGD� 7� JUXEX� LOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD� �F� LOH� J|VWHULOHQ�� |QHPOL� |Oo�GH� GDKD� G�ú�NW��� gOoHN�
oXEXNODUÕ� ����ȝP�

'QPW�D�HNVSUHV\RQX�RYDU\XP�IROLN�OOHULQGH�GH÷HUOHQGLULOGL��
3ULPRUGLDO� IROLN�OOHUGH�� 'QPW�D
QÕQ� HNVSHUV\RQX�� NRQWURO�
JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd�� 7� YH� 'd7� JUXSODUÕQGD�
EHQ]HUGL� �ùHNLO� ��,,,��� 3ULPHU� IROLN�OOHUGH��'QPW�D� HNVSUH-
V\RQX�� NRQWURO� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd� JUXEXQGD�
|QHPOL�|Oo�GH�DUWWÕ��S��������$\UÕFD�'QPW�D�HNVSUHV\RQX��7�
YH� 'd7� JUXSODUÕQGD� 'd� JUXEXQD� J|UH� D]DOGÕ� �S��������
6HNRQGHU�IROLN�OOHUGH��'QPW�D�HNVSUHV\RQX��NRQWURO��'d�YH�
7� JUXSODUÕ� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd7� JUXEXQGD� |QHPOL�
|Oo�GH� D]DOGÕ� �S�������� 7HUVL\HU� IROLN�OOHULQGH�� 'QPW�D�
HNVSUHV\RQX� 'd7� JUXEXQGD� NRQWURO� JUXEXQD� J|UH� DQODPOÕ�
RODUDN�D]DOÕUNHQ��S��������'d7�JUXEXQGD�'d�JUXEXQD�J|UH�
HNVSUHV\RQX�DQODPOÕ�RODUDN�D]DOGÕ��S�������

6ÕoDQ�RYDU\XPODUÕQGD�YH�IROLN�OOHULQGH�
'QPW�E�HNVSUHV\RQX
'd��7�YH�'d7�JUXSODUÕQGD�'QPW�E
QLQ�HNVSUHV\RQ�VHYL\HOHUL�
YH�K�FUHVHO�ORNDOL]DV\RQODUÕ�DQDOL]�HGLOGL�YH�NRQWURO�JUXEX�LOH�
NDUúÕODúWÕUÕOGÕ��.RQWURO�JUXEXQGD��JUDQ�OR]D�� WHND� LQWHUQD�YH�
RYDU\XP� LQWHUVWLV\HO� K�FUHOHULQLQ� VLWRSOD]PD� YH� oHNLU��
GHNOHULQGH�'QPW�E�HNVSUHV\RQX�PHYFXWWX��ùHNLO���,�D�YH�I���
'd�� 7� YH� 'd7� JUXSODUÕQÕQ� JUDQ�OR]D�� WHND� LQWHUQD� YH�
RYDU\XP� LQWHUVWLV\HO� K�FUHOHULQGH� HNVSUHV\RQX�� NRQWURO�
JUXEX�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��S��������ùHNLO���,�E��F��G��J��K�
YH�L��DQODPOÕ�RODUDN�GDKD�G�ú�NW���$\UÕFD�NRQWURO�JUXEXQGDNL�
IROLN�OOHULQ� RRVLWOHULQGH� GH� 'QPW�E� HNVSUHV\RQX� PHYFXWWX�
�ùHNLO� ��,� D� YH� I��� 'd�� 7� YH� 'd7� JUXSODUÕQÕQ� RRVLWOHULQGH�
'QPW�E�HNVSUHV\RQX�GH÷LúPHGL��ùHNLO���,�E��F��G��J��K�YH�L���
'QPW�D�LIDGHVL�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��'QPW�E�HNVSUHV\RQX��
oHúLWOL� JHOLúLP� DúDPDODUÕQGD� W�P� IROLN�OOHULQ� RRVLWOHULQGH�
GDKD� \�NVHN� LPP�Q� ER\DPD� \R÷XQOX÷XQD� VDKLSWL�� øPP�Q�
LúDUHWOHPHOHU�QLFHOOHúWLULOGL÷LQGH��'QPW�E�HNVSUHV\RQ�G�]H\L�

7� JUXEXQGD� 'd� JUXEXQD� J|UH� GDKD� \�NVHNWL� � YH� 'QPW�E�
HNVSUHV\RQX�'d7�JUXEXQGD�7�JUXEXQD�J|UH�DQODPOÕ�RODUDN�
D]DOGÕ��S��������ùHNLO���,,��
'QPW�E� HNVSUHV\RQXQXQ� GD÷ÕOÕPÕ� RYDU\XP� IROLN�OOHULQGH�
GH÷HUOHQGLULOGL��3ULPRUGLDO�IROLN�OOHUGH��'QPW�E
QÕQ� LIDGHVL��
NRQWURO� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd�� 7� YH� 'd7�
JUXSODUÕQGD� EHQ]HUGL� �ùHNLO� ��,� I�L� JLULúOHUL� YH� ùHNLO� ��,,,���
3ULPHU� IROLN�OOHUGH�� 'QPW�E� HNVSUHV\RQX�� NRQWURO� YH� 'd�
JUXSODUÕ�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��7�YH�'d7�JUXSODUÕQGD�|QHPOL�
|Oo�GH� D]DOGÕ� �S��������$\UÕFD��'QPW�E� HNVSUHV\RQX��'d7�
JUXEXQGD� 7� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� |QHPOL� |Oo�GH�
D]DOGÕ��S��������ùHNLO���,,,���6HNRQGHU�IROLN�OOHUGH��'QPW�E�
HNVSUHV\RQX��NRQWURO�YH�'d�JUXSODUÕ�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�7�
YH�'d7�JUXSODUÕQGD� DQODPOÕ� RODUDN� D]DOGÕ� �S��������$\UÕFD�
'QPW�E�HNVSUHV\RQ�VHYL\HVL�'d7�JUXEXQGD�7�JUXEXQD�J|UH�
GDKD� G�ú�NW�� �S������� �ùHNLO� ��,,,��� 7HUVL\HU� IROLN�OOHUGH��
'QPW�E
QLQ� HNVSUHV\RQX�� 'd7� JUXEXQGD� NRQWRO� JUXEXQD�
NÕ\DVOD�|QHPOL�|Oo�GH�D]DOÕUNHQ��S��������'d7�JUXEXQGD�'d�
JUXEXQD�NÕ\DVOD�HNVSUHV\RQX�|QHPOL�|Oo�GH�D]DOGÕ��S�������
�ùHNLO���,,,��

ùHNLO����2YDU\XP�GRNXODUÕQGD��'QPW�D
QÕQ�HNVSUHV\RQX��,��'QPW�E�HNVSUH-
V\RQX��NRQWURO�JUXEXQGD��.���D��I���GRQPXú�o|]G�U�OP�ú�JUXS��'d���E��J���
WUDQVSODQWH� HGLOPLú� JUXS� �7�� �F�� K��� GRQGXUXOPXú�o|]G�U�OP�ú� YH� \HQLGHQ�
WUDQVSODQWH�HGLOPLú�JUXS��'d7���G��L���SULPRUGL\DO�IROLN�OOHU��I�L��YH�QHJDWLI�
NRQWURO� �H�� M�� J|VWHULOPLúWLU�� ,,�� 7�P� JUXSODUÕQ� RYDU\XPODUÕQGD� 'QPW�E�
SURWHLQLQLQ� J|UHOL� HNVSUHV\RQ� VHYL\HVL�� ,,,�� )DUNOÕ� HYUHOHUGHNL� RYDU\XP�
IROLN�OOHULQGH�'QPW�E�SURWHLQLQLQ�J|UHOL�HNVSUHV\RQ�VHYL\HVL��6�WXQODUGDNL�
KDUIOHU�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕNODUÕ�J|VWHUPHNWHGLU��S��������D��.�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��E��'d�JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��F��7�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��'QPW�E�LIDGHVL��'d��7�YH�'d7�JUXSODUÕQGD��
NRQWURO�JUXEX\OD��D�RODUDN�J|VWHULOHQ��NDUúÕODúWÕUÕOGÕ÷ÕQGD�|QHPOL�|Oo�GH�GDKD�
D]GÕ��'QPW�E� HNVSUHV\RQ� VHYL\HVL��7� JUXEXQGD�'d� JUXEXQD� J|UH� DQODPOÕ�
GHUHFHGH�\�NVHNWL��E�LOH�J|VWHULOPLúWLU���'QPW�E�HNVSUHV\RQ�VHYL\HVL��'d7�
JUXEXQGD� 7� JUXEXQD� J|UH� �F� LOH� J|VWHULOHQ�� |QHPOL� |Oo�GH� GDKD� G�ú�NW���
gOoHN�oXEXNODUÕ� ����ȝP�

<):<1̪5)
%X�oDOÕúPDGD��KHP�WHN�EDúÕQD�NUL\RSUH]HUYDV\RQXQ�KHP�GH�
\HQLGHQ� WUDQVSODQWDV\RQ� V�UHoOHULQLQ� VÕoDQ� RYDU\XPODUÕQGD�
YH� IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕQÕ�
GH÷LúWLUGL÷LQL� J|VWHUGLN�� 'd�� 7� YH� 'd7� JUXSODUÕQGDNL�
'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕ�� NRQWURO� JUXEXQD� J|UH�
|QHPOL� |Oo�GH� D]DOGÕ�� %X� EXOJX�� RYDU\XP� GRNXVX� NUL\R-
prezervasyonundan ve yeniden transplantasyondan sonra, 
RODVÕ� ER]XOPXú� HSLJHQHWLN� PRGLILNDV\RQODUOD� LOLúNLOL� RODEL-
OHFHN�YH�JHOHFHN�QHVOLQ�VD÷OÕ÷Õ�LoLQ�|QHPOL�RODQ�GH÷LúHQ�'1$�
PHWLODV\RQXQX�\DQVÕWPDNWDGÕU�

6RQ� ]DPDQODUGD� \DSÕODQ� DUDúWÕUPDODU�� <h7� \|QWHPOHUL\OH�
G�Q\D\D�JHOHQ�oRFXNODUÕQ��GR÷DO�\ROOD�G�Q\D\D�JHOHQ�oRFXN-
ODUD�NÕ\DVOD��NURPR]RP�DQRPDOLOHULQGH��GR÷XP�NXVXUODUÕQGD��
HSLJHQHWLN� DQRPDOLOHUGH� YH� %HFNZLWK�:LGHPDQQ�� 6LOYHU�
5XVVHOO��$QJHOPDQ�YH�3UDGHU�:LOOL�VHQGURPODUÕ�JLEL�LPSULQW-
LQJ�ER]XNOXNODUÕQGD�DUWÕú�J|VWHUGL÷LQL�RUWD\D�NR\PXúWXU������
*HQHOOLNOH�V�SHURY�ODV\RQ��LQ�YLWUR�HPEUL\R�N�OW�U��YH�NUL\R-
SUH]HUYDV\RQ�JLEL�<h7�WHNQLNOHULQLQ�EX�SDWRORMLOHULQ�DOWÕQGD�
\DWDQ�VHEHSOHUGHQ�RODELOHFH÷L�G�ú�Q�OPHNWHGLU��<h7¶QLQ�ELU�
SDUoDVÕ�RODQ�NUL\RSUH]HUYDV\RQ�WHNQL÷L��FDQOÕ�K�FUH�YH�GRNX-
ODUÕQ� G�ú�N� VÕFDNOÕNODUGD� NRUXQPDVÕQÕ� VD÷ODU� YH� JHQHOOLNOH�
LQIHUWLOLWH�WHGDYLOHULQGH�NXOODQÕOÕU��<DNÕQ�]DPDQGD��&KDWWHUMHH�
YH� DUN�� NUL\RSUH]HUYDV\RQXQ�� HPEUL\RODUGD� YH� RRVLWOHUGH�
DNA metilasyon süreçleri veya Dnmt ifadeleri dahil olmak 
�]HUH� JHQHWLN� YH� HSLJHQHWLN� PHNDQL]PDODUÕ� ER]GX÷XQX�
J|VWHUHQ�ELU�GL]L�oDOÕúPD\Õ�GHUOHPLúWLU�������

9LWULILNDV\RQGDQ� VRQUD� VÕ÷ÕU� RRVLWOHULQGH� '1$� PHWLODV-
\RQXQXQ�D]DOGÕ÷Õ�J|VWHULOPLúWLU�������0LOUR\�YH�DUN���2FW��YH�
6R[�
QLQ� SURPRW|U� PHWLODV\RQXQXQ� YLWULIL\H� HGLOPLú� IDUH�
RRVLWOHULQGH�NRQWURO�JUXEXQD�NÕ\DVOD�|QHPOL�|Oo�GH�D]DOGÕ÷ÕQÕ�
EXOPXúWXU� ������ (N� RODUDN�� &KHQJ� YH� DUN��� WD]H� RRVLWOHUH�
NÕ\DVOD� YLWULIL\H� IDUH� RRVLWOHULQGH�'QPW���'QPW�D��'QPW�E�
YH� 'QPW�O� JHQOHULQLQ� HNVSUHV\RQXQXQ� |QHPOL� |Oo�GH�
D]DOGÕ÷ÕQÕ�J|VWHUPLúWLU� ������<DSÕOPÕú�RODQ�EX�oDOÕúPDODUGD��
'QPW�HQ]LPOHULQLQ�HNVSUHV\RQODUÕQÕQ�YLWULILNDV\RQ�LúOHPLQ�
GHQ�VRQUD�D]DOGÕ÷Õ�J|VWHULOPLúWLU��dDOÕúPDPÕ]GD�LVH�'QPW�D�
YH�'QPW�E� HNVSUHV\RQODUÕQÕQ� RRVLWWH� GH÷LúPHGL÷LQL� J|VWHU-
GLN�� %X� IDUNOÕOÕ÷ÕQ� W�UOHU� YH� WHNQLNOHU� DUDVÕ� IDUNOÕOÕNODUGDQ�
ND\QDNODGÕ÷ÕQÕ� G�ú�QPHNWH\L]�� 6WLQVKRII� YH� DUN�� VÕ÷ÕU�
EODVWRNLVWOHULQGH� NRQYDQVL\RQHO� NUL\RSUH]HUYDV\RQ� �\DYDú�
GRQGXUPD�� YH� YLWULILNDV\RQXQ� HWNLOHULQL� NDUúÕODúWÕUPÕúODUGÕU�
YH�NRQYDQVL\RQHO�RODUDN�NUL\RSUH]HUYH�HGLOHQ�VÕ÷ÕU�EODVWRNLV-
WOHULQGH� 'QPW�D� HNVSUHV\RQXQXQ� |QHPOL� |Oo�GH� D]DOGÕ÷ÕQÕ�
ELOGLUPLúOHUGLU�� DQFDN� YLWULIL\H� EODVWRNLVWOHU� LOH� NRQWURO�
EODVWRNLVWOHUL� DUDVÕQGD� 'QPW�D
QÕQ� JHQ� HNVSUHV\RQ� VHYL\H-
VLQGH�KHUKDQJL�ELU�IDUN�EXOPDPÕúODUGÕU�������%X�oDOÕúPDGD�LVH�
GL÷HU� oDOÕúPDODUÕQ� DNVLQH� YLWULILNDV\RQ� LúOHPLQGHQ� VRQUD�
HQ]LP� HNVSUHV\RQODUÕQÕQ� GH÷LúPHGL÷L� UDSRU� HGLOPLúWLU�� (N�
RODUDN�� +X� YH� DUN�� VÕ÷ÕU� RRVLWOHULQGH� JOREDO� '1$� PHWLODV-
\RQXQXQ�KHP�\DYDú�GRQGXUPD�KHP�GH�YLWULILNDV\RQGDQ�VRQUD�
|QHPOL� |Oo�GH� D]DOGÕ÷ÕQÕ� EXOPXúWXU� ����� %X� oDOÕúPDODUD�
X\JXQ�RODUDN��VRQXoODUÕPÕ]��NUL\RSUH]HUYDV\RQXQ�YH�\HQLGHQ�
transplantasyonundan sonra ovaryum dokusunda ve 
IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� HNVSUHV\RQXQXQ� |QHPOL�
|Oo�GH� D]DOGÕ÷ÕQÕ� J|VWHUPHNWHGLU�� '1$� PHWLODV\RQX�
'QPW¶ODU�WDUDIÕQGDQ�NDWDOL]H�HGLOLU��EX�QHGHQOH�D]DOPÕú�'QPW�
HNVSUHV\RQX�� JOREDO� '1$� PHWLODV\RQXQGD� ELU� D]DOPD\D�
QHGHQ�RODELOLU�YH�RYDU\XP�GRNXVX�YH�IROLN�OOHUGH�HSLJHQHWLN�
SURILOL�GH÷LúWLUHELOLU��$\UÕFD��WD]H�\HQLGHQ�WUDQVSODQWH�HGLOPLú�
YH\D� NUL\RSUH]HUYH� HGLOLS� \HQLGHQ� WUDQVSODQWH� HGLOPLú�
RYDU\XP� GRNXVXQGD�� 'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ�
ekspresyon seviyelerinin, transplantasyonun kendisinin DNA 
PHWLODV\RQ� GXUXPXQX� GH÷LúWLUHELOHFH÷LQL� J|VWHUPLúWLU��
%�\�\HQ� IROLN�OOHUGH�� NRQWUROH� NÕ\DVOD� 'd7� JUXEXQGD�
'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ� HNVSUHV\RQX� |QHPOL�
|Oo�GH�D]DOPÕúWÕU��'QPW
ODUÕQ�]DPDQVDO� LIDGHVL��RYDU\XP�YH�
IROLN�OOHULQGH� '1$� PHWLODV\RQX� LoLQ� NULWLN� RODELOLU�� o�QN��

��

LoLQ� KHU� VÕoDQGDQ� LNL� RYDU\XP� SDUoDVÕ� NXOODQÕOPÕúWÕU�� L��
NRQWURO��.��JUXEX��LL��RYDU\XP�SDUoDODUÕQÕQ�VÕFDNOÕN�NRQWUROO��
ELU� \DYDú� GRQGXUXFXGD� GRQGXUXOGX÷X� YH� �� KDIWD� VRQUD�
o|]�OG�÷�� GRQGXUXOPXú�o|]G�U�OP�ú� �'d�� JUXEX�� LLL��
RYDU\XP� SDUoDODUÕQÕQ� \HQLGHQ� D\QÕ� VÕoDQÕQ� VÕUW� NDVÕQD� �0��
WUDSH]LXV�� WUDQVSODQWH� HGLOGL÷L� �RWR�WUDQVSODQW�� KHWHURWRSLN�
WUDQVSODQWDV\RQ� �7���� LY�� GRQGXUXODUDN�o|]�OG�NWHQ� VRQUD�
VÕoDQÕQ�VÕUW�NDVÕQD�WUDQVSODQWH�HGLOGL÷L��'d7��JUXS��'HQH\VHO�
SURWRNRO�Q�|]HWL�ùHNLO��
GH�VXQXOPXúWXU�

Ovaryum dokusu kriyoprezervasyonu
AI^I̫�LWVL]ZUI�^M�t�bUM:
2YDU\XP�GRNXODUÕQÕQ�NUL\RSUH]HUYDV\RQX��GDKD�|QFH�\DSÕODQ�
ELU� SURWRNROH� J|UH� \DYDú� ELU� GRQGXUXFX� NXOODQÕODUDN�
�,FH&XEH��6\/DE��1HXSXUNHUVGRUI��$YXVWXU\D��LOH�\DSÕOPÕúWÕU�
������ 'RQGXUXFX\D� \�NOHQPHGHQ� |QFH�� GRNXODU� LON� RODUDN�
/HLERYLW]���� �/����� RUWDPÕQGD� ���� 0� GLPHWLO� V�OIRNVLW�
�'062��� ���� 0� VXNUR]� YH� ���� IHWDO� VÕ÷ÕU� VHUXPX� �)%6��
LoHUHQ���P/�NUL\RSURWHNWLI�VRO�V\RQD�DNWDUÕOÕS�YH���&
GH����
GDNLND� LQN�EH� HGLOPLúWLU�� 'RNXODU� \DYDú� GRQGXUXFX\D�
NRQXOGXNWDQ�VRQUD�VÕFDNOÕN���&
GHQ����&
\H���&�GN�KÕ]ÕQGD�
VR÷XWXOPXú� YH� DUGÕQGDQ� ���&
GH� ��� GDNLND� EHNOHWLOPLúWLU��
'DKD� VRQUD� ����&�GN� KÕ]OD� ����&
\H� VR÷XWXOXS� DUGÕQGDQ�
����&
\H���&�GN�KÕ]ÕQGD�VR÷XWPD�\DSÕOPÕúWÕU��6ÕYÕ�QLWURMHQH�
GDOGÕUÕOPDGDQ� |QFH� GRNXODU� ���&�GDNLND� KÕ]ÕQGD� �����&
\H�
VR÷XWXOPXúWXU�

d|]PH� LúOHPL� LoLQ�� LNL�KDIWDOÕN�NUL\RSUH]HUYDV\RQGDQ�VRQUD�
RYDU\XP� GRNXODUÕQÕ� LoHUHQ� NUL\RYL\DOOHU� VÕYÕ� QLWURMHQGHQ�
oÕNDUÕOÕS�RGD�VÕFDNOÕ÷ÕQGD���GDNLND�WXWXOPXúWXU�YH�WDP�HULPH�
VD÷ODQDQD�NDGDU����&
OLN�VX�EDQ\RVXQGD�HULWLOPLúWLU��'RNXODU�
GDKD� VRQUD� �� GDNLND� V�UH\OH� �0� '062� YH� ���0� VDNDUR]�
LoHUHQ� /���� RUWDPÕQGD� LQN�EH� HGLOPLúWLU�� 'DKD� VRQUD�
QXPXQHOHU�VÕUDVÕ\OD����0�'062�YH����0�V�NUR]�LoHUHQ�/����
RUWDPÕQD� YH� ����0� VDGHFH� V�NUR]� LoHUHQ� /���� RUWDPÕQD�
NRQXOPXúWXU�� 6RQ� RODUDN� /���� RUWDPÕQD� DNWDUÕODQ� RYDU\XP�
SDUoDODUÕ�GHQH\�JUXSODUÕQD�GD÷ÕWÕOPÕúWÕU�

Parafine gömme
'RNXODU� %RXLQ� VRO�V\RQXQGD� �6LJPD�$OGULFK�� RGD� VÕFDN-
OÕ÷ÕQGD� �� VDDW� WXWXOPXúWXU� YH� DUWDQ� HWDQRO� VHYL\HOHUL� LOH�
GHKLGUH� HGLOLS�� NVLOHQGH� úHIIDIODúWÕUÕOGÕNWDQ� VRQUD� SDUDILQH�
J|P�OP�úW�U��3R]LWLI�\�NO��VOD\WODUD��7KHUPR�6FL���5RFNIRUG��
,/��$%'�����P�NDOÕQOÕ÷ÕQGD�VHUL�NHVLWOHU�DOÕQDUDN�LPP�QRKLV-
WRNLP\DVDO�DQDOL]�\DSÕOPÕúWÕU��ùHNLO����

ùHNLO� ��� 'HQH\� WDVDUÕPÕ�� $�� *UXSODUÕQ� ROXúWXUXOPDVÕ�� %�� (OGH� HGLOHQ�
GRNXODUÕQ� KLVWRORMLN� WHNQLNOHUGH� NXOODQÕOPDVÕ�� .�� NRQWURO�� 'd��
GRQPXú�o|]G�U�OP�ú�� 7�� WUDQVSODQWH� HGLOPLú�� 'd7�� GRQGXUXO-
PXú�o|]G�U�OP�ú�YH�\HQLGHQ�WUDQVSODQWH�HGLOPLú�

ʈUU�VWPQ[\WSQUaI
$YLGLQ�ELRWLQ� SHURNVLGD]� \|QWHPL�� 'QPW�D� YH� 'QPW�E�
SURWHLQ� HNVSUHV\RQXQXQ� GD÷ÕOÕPÕQÕ� YH� \R÷XQOX÷XQX� VDSWD-
PDN� LoLQ� NXOODQÕOPÕúWÕU�� .ÕVDFD�� NHVLWOHULQ� JHFH� ER\XQFD�
���&
GH� LQN�EDV\RQXQGDQ� VRQUD� GRNXODU� NVLOHQ� LoLQGH�
SDUDILQGHQ�DUÕQGÕUÕOPÕúWÕU�YH�DUGÕQGDQ�D]DODQ�HWDQRO�NRQVDQW-
UDV\RQ� VHULOHULQGH� UHKLGUH� HGLOPLúWLU��$UGÕQGDQ�� HSLWRSODUÕQ�
DoÕOPDVÕ� LoLQ� NHVLWOHU�� PLNURGDOJD� IÕUÕQ� ����� ZDWW
WD� �[��
GDNLND��NXOODQÕODUDN�VLWUDW�WDPSRQX��S+������LoLQH�DOÕQPÕúWÕU��
(QGRMHQ� SHURNVLGD]� DNWLYLWHVL�� RGD� VÕFDNOÕ÷ÕQGD� ��� GDNLND�
ER\XQFD���� KLGURMHQ� SHURNVLW� LoHUHQ�PHWDQRO� LoLQGH� EORNH�
HGLOPLúWLU�� )RVIDW� WDPSRQOX� WX]OX� VX� �3%6�� LOH� ELUNDo�
\ÕNDPDQÕQ� DUGÕQGDQ�� DQWLNRUODUÕQ� VSHVLILN� ROPD\DQ� ED÷ODQ-
PDVÕQÕ�|QOHPHN�LoLQ�NHVLWOHU��RGD�VÕFDNOÕ÷ÕQGD���GDNLND�EORNH�
HGLFL� WDPSRQ� �7KHUPR� 6FLHQWLILF�� LOH� EORNH� HGLOPLúWLU��
.HVLWOHU� SULPHU� DQWLNRUODUOD� LQN�EH� HGLOPLúWLU�� 'QPW�D�
�������� NDWDORJ� QR�� DE�������$EFDP�� YH� 'QPW�E� ��������
NDWDORJ�QR�� DE������$EFDP���+HU� VOD\WWDNL� �o� NHVLWWHQ� ELUL��
QHJDWLI� NRQWURO� �SULPHU� DQWLNRUXQ� ROPDGÕ÷Õ�� RODUDN�
NXOODQÕOPÕúWÕU��1HJDWLI�NRQWURO�DúDPDVÕQÕQ�|QHPL��NXOODQÕODQ�
DQWLNRUXQ� VSHVLILNOL÷LQL� J|VWHUPHN� LoLQGLU�� 3%6� LoLQGH�
\ÕNDQDQ� NHVLWOHU�� VHNRQGHU� DQWLNRU� �������� NDWDORJ� QR��
%$�������9HFWRU��LOH�RGD�VÕFDNOÕ÷ÕQGD���VDDW�V�UH\OH�LQN�EH�
HGLOPLúWLU��6RQ�RODUDN�NHVLWOHU�VWUHSWDYLGLQ�KRUVHUDGLVK�SHUR[-
LGDVH��+53��NRPSOHNVL��NDWDORJ�QR��76������7KHUPR�6FLHQ-
WLILF��LOH�RGD�VÕFDNOÕ÷ÕQGD����GDNLND�LQN�EH�HGLOPLúWLU��øPP�Q�
UHDNVL\RQODUÕ� J|UVHOOHúWLUPHN� LoLQ� ���
�GLDPLQREHQ]LGLQ�
�'$%�� NURPRMHQL� �NDWDORJ� QR�� '������ 6LJPD�$OGULFK��
NXOODQÕOPÕúWÕU� YH� VX� LOH� \ÕNDQGÕNWDQ� VRQUD� NHVLWOHU� 0D\HU�
KHPDWRNVLOHQ� LOH�ER\DQPÕúWÕU��*|U�QW�OHU�[����[���YH�[����
E�\�WPHOHUGH� PLNURVNRSWDQ� �&DUO� =HLVV�� 2EHUNRFKHQ��
$OPDQ\D��HOGH�HGLOPLúWLU��
7RWDO�RYDU\XP�GH÷HUOHQGLUPHOHUL� LoLQ��KHU�JUXSWDNL�'QPW�D�
YH� 'QPW�E� SURWHLQOHULQLQ� HNVSUHV\RQ� VHYL\HOHUL� ,PDJH-�
\D]ÕOÕPÕ� �1,+��$%'�� LOH� DQDOL]� HGLOLUNHQ� RYDU\XP� IROLN�O��
GH÷HUOHQGLUPHOHUL� LoLQ�� HNVSUHV\RQ� VHYL\HOHUL� +�6FRUH� LOH�
DQDOL]�HGLOPLúWLU�

JHOLúLPOH�LOJLOL�JHQOHULQ�WUDQVNULSVL\RQHO�DNWLYLWHOHULQL�G�]HQ-
OHPHNWHGLUOHU�� 3ULPRUGL\DO� IROLN�O� UH]HUYLQL� NRQWURO� HGHQ�
EDVNÕOD\ÕFÕ� JHQOHULQ�SURWHLQOHULQ� HNVSUHV\RQXQXQ�� |]HOOLNOH�
transplantasyondan sonra, ovaryan kriyoprezervasyonu 
DUGÕQGDQ� GH÷LúWL÷L� GDKD� |QFHGHQ� J|VWHULOPLúWLU� ������
dDOÕúPDPÕ]GD��'1$�PHWLODV\RQXQX�JHUoHNOHúWLUHQ�HQ]LPOH��
ULQ� GH� \DSÕODQ� LúOHPOHUGHQ� VRQUD� GH÷LúWL÷L� J|VWHULOPLúWLU��
%LOLQGL÷L� �]HUH�� '1$� PHWLODV\RQX� JHQOHULQ� NRQWURO�Q��
VD÷OD\DQ� DQD� úDOWHUH� EHQ]HWLOLU�� *HQ� HNVSUHV\RQODUÕQÕQGDNL�
GH÷LúLP�'1$�PHWLODV\RQX�LOH�LOLúNLOL�ROXS�JHQOHULQ�EDVNÕODQ-
PDVÕ�\D�GD�DNWLYDV\RQX�'1$�PHWLODV\RQXQXQ�NRQWURO�QGH��
GLU�� 3ULPRUGL\DO� IROLN�O� UH]HUYLQL� NRQWURO� HGHQ� EDVNÕOD\ÕFÕ�
JHQOHULQ�SURWHLQOHULQ� HNVSUHV\RQXQXQ� GH÷LúPHVL� '1$�
PHWLODV\RQXQXQ�GH÷LúLPLQGHQ�ND\QDNODQÕ\RU�RODELOLU�

2YDU\XP� JUDIWODUÕQÕQ� EDúDUÕOÕ� LPSODQWDV\RQX� UHYDVN�ODU-
L]DV\RQ�SHUL\RGXQD�ED÷OÕGÕU��o�QN��GRNX�LPSODQWODUÕ�DQML\R-
JHQH]� ROXúDQD� NDGDU� LVNHPLN� KDVDUD� PDUX]� NDOÕU� ������
+LSRNVLN�VWUHVLQ�JOREDO�'1$�PHWLODV\RQX�YH\D�'1$�GHPHWL-
ODV\RQ�V�UHoOHULQL�YH�D\UÕFD�oHúLWOL�GRNXODUGD�'QPW�HQ]LPOH��
ULQLQ� HNVSUHV\RQXQX� GH÷LúWLUGL÷L� ELOLQPHNWHGLU� ��������� %X�
nedenle, nakledilen ovaryum dokusunda hipoksik stresin 
EDúOÕFD�QHGHQL�RODQ�JHFLNPLú�\HQLGHQ�GDPDUODQPD�V�UHFLQLQ��
PRGHOLPL]GH�'QPW�D� YH�'QPW�E
QLQ� GH÷LúWLULOPLú� HNVSUHV��
\RQXQX�LQG�NOH\HELOHFH÷LQL�WDKPLQ�HWPHN�P�PN�QG�U�
 
SONUÇ
.UL\RSUH]HUYDV\RQXQ� 'QPW�D� YH� 'QPW�E� SURWHLQ� HNVSUHV��
yonu üzerindeki etkisini analiz eden ve yeniden transplantas- 
\RQ� LúOHPLQLQ� HWNLVLQL� WHVW� HGHQ� oDOÕúPDPÕ]�� NUL\RSUH]HU-
YDV\RQ�YH�\HQLGHQ� WUDQVSODQWDV\RQXQ�VÕoDQ�RYDU\XPODUÕQGD�
'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕQÕ� |QHPOL� |Oo�GH�
GH÷LúWLUGL÷LQL� J|VWHUPLúWLU�� 'QPW� JHQOHULQLQ� HNVLNOL÷LQLQ�
LPSULQWLQJ�ER]XNOXNODUÕQD��HSLJHQHWLN�DQRPDOLOHUH��HPEUL\R��
QLN�|O�PH�YH\D�PDWHUQDO�EDVNÕ�ND\EÕQD�\RO�DoWÕ÷Õ�ELOLQGL÷LQ-
den, DNA metilasyon durumunun dondurarak saklama ve 
\HQLGHQ�WUDQVSODQWDV\RQXQ�DUGÕQGDQ�GH÷LúHELOHFH÷LQL�YXUJX-
ODPDN�|QHPOLGLU��'HQH\�KD\YDQODUÕQGD�YH�|]HOOLNOH� LQVDQGD�
GDKD�LOHUL�YH�PROHN�OHU�oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU�

7HúHNN�U� 
9HULOHUL�VD÷OD\DQ�W�P�\D]DUODUD�WHúHNN�U�HGHUL]�
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$QNDUD� hQLYHUVLWHVL� +D\YDQ�$UDúWÕUPDODUÕ� (WLN� .XUXOX� YH�
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)LQDQVDO�'HVWHN��
%LOLPVHO� $UDúWÕUPD� 3URMHOHUL� .RRUGLQDV\RQ� %LULPL��
�����������������YH������������������QXPDUDOÕ�SURMH�QX
PDUDODUÕ�LOH�EX�DUDúWÕUPD\D�NÕVPHQ�GHVWHN�YHUPLúWLU�



ÖZ
Amaç: 
DNA metilasyonu sürdürme ve de novo metilasyon süreçlerini 
LoHULU� YH� '1$� PHWLOWUDQVIHUD]� �'QPW�� HQ]LPOHUL� WDUDIÕQGDQ�
NDWDOL]OHQLU��RYDU\XP�IROLN�OOHULQLQ�JHOLúLPL�LOH�LOLúNLOL�JHQOHULQ�
PHWLODV\RQXQGD� |QHPOL� UROH� VDKLSWLU�� dDOÕúPDPÕ]ÕQ� DPDFÕ��
VÕoDQODUGD� RYDU\XP� GRNXVXQXQ� NUL\RSUH]HUYDV\RQX� YH�
\HQLGHQ� WUDQVSODQWDV\RQX� VRQUDVÕQGD� 'QPW�D� YH� 'QPW�E�
SURWHLQ� G�]H\OHULQLQ� HNVSUHV\RQXQXQ� GH÷LúLS� GH÷LúPHGL÷LQL�
GH÷HUOHQGLUPHNWLU��

Yöntemler: 
.RQWURO� �.��� GRQPXú�o|]G�U�OP�ú� �'d��� WUDQVSODQWH� HGLOPLú�
�7�� YH� GRQGXUXOPXú�o|]G�U�OP�ú� YH� \HQLGHQ� WUDQVSODQWH�
HGLOPLú� �'d7�� ROPDN� �]HUH� G|UW� JUXS� ROXúWXUXOGX��2YDU\XP�
GRNX� SDUoDODUÕQÕ� GRQGXUPDN� LoLQ� \DYDú� GRQGXUPD� WHNQL÷L�
NXOODQÕOGÕ� YH�'QPW�D� YH�'QPW�E� SURWHLQOHULQLQ� HNVSUHV\RQX�
LPP�QRKLVWRNLP\D�\|QWHPL�LOH�GH÷HUOHQGLULOGL��

Bulgular: 
.�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��'d��7�YH�'d7�JUXSODUÕQGD�RYDU\XP�
IROLN�OOHULQGH�'QPW�D�YH�'QPW�E�HNVSUHV\RQX�|QHPOL�|Oo�GH�
D]DOGÕ��

Sonuç: 
Hem kriyoprezervasyon hem de yeniden transplantasyondan 
VRQUD�GH÷LúHQ�'QPW�HQ]LPOHULQLQ�HNVSUHV\RQX�VÕoDQ�IROLN�OR-
JHQH]L�VÕUDVÕQGD�'1$�PHWLODV\RQX�V�UHoOHULQLQ�ER]XOPDVÕ�LOH�
LOLúNLOL�RODELOLU�

Anahtar Sözcükler: 
'1$� PHWLODV\RQX�� 'QPW� HQ]LPOHUL�� 2YDU\XP� GRNX� NUL\R-
SUH]HYDV\RQX��)HUWLOLWHQLQ�NRUXQPDVÕ

ABSTRACT
Objective: 
'1$�PHWK\ODWLRQ�LQFOXGHV�PDLQWHQDQFH�DQG�GH�QRYR�PHWK\O-
DWLRQ� SURFHVV� WKDW� DUH� FDWDO\]HG� E\�'1$�PHWK\OWUDQVIHUDVH�
�'QPW��HQ]\PHV�DQG�WKHVH�HQ]\PHV�SRVVHVV�FUXFLDO�UROHV�LQ�
PHWK\ODWLRQ� RI� JHQHV� DVVRFLDWHG� ZLWK� WKH� GHYHORSPHQW� RI�
RYDULDQ�IROOLFOHV��7KH�DLP�RI�WKLV�VWXG\�LV�WR�HYDOXDWH�ZKHWKHU�
H[SUHVVLRQ� RI� 'QPW�D� DQG� 'QPW�E� SURWHLQ� OHYHOV� FKDQJH�
DIWHU�FU\RSUHVHUYDWLRQ�DQG�UH�WUDQVSODQWDWLRQ�RI�RYDULDQ�WLVVXH�
in rats. 

Methods: 
)RXU� JURXSV� ZHUH� GHVLJQHG� DV�� IUHVK� FRQWURO� �)&���
IUR]HQ�WKDZHG� �)7��� IUHVK� UH�WUDQVSODQWHG� �7��� DQG�
IUR]HQ�WKDZHG�DQG�UH�WUDQVSODQWHG��)77����6ORZ�IUHH]LQJ�ZDV�
XVHG�WR�FU\RSUHVHUYH�WKH�RYDULDQ�WLVVXH�SLHFHV�DQG�H[SUHVVLRQ�
RI�'QPW�D�DQG�'QPW�E�SURWHLQV�ZDV�DVVHVVHG�E\�LPPXQRKLV-
WRFKHPLVWU\��

Result: 
([SUHVVLRQ�RI�'QPW�D�DQG�'QPW�E�VLJQLILFDQWO\�GHFUHDVHG�LQ�
RYDULDQ� IROOLFOHV� LQ� )7��7� DQG�)77�JURXSV�ZKHQ� FRPSDUHG�
ZLWK�)&V�

Conclusion: 
([SUHVVLRQ� RI� 'QPW� HQ]\PHV� KDV� EHHQ� DOWHUHG� ERWK� DIWHU�
FU\RSUHVHUYDWLRQ� DORQH� DQG� IROORZLQJ� UH�WUDQVSODQWDWLRQ�
F\FOHV� ZKLFK� PD\� OHDG� WR� GLVWXUEHG� '1$� PHWK\ODWLRQ�
SURFHVVHV�GXULQJ�UDW�IROOLFXORJHQHVLV��

Key Words: 
'1$�PHWK\ODWLRQ��'QPW�HQ]\PHV��2YDULDQ�WLVVXH�FU\RSUHV-
ervation, Fertility preservation

/ʈ:ʈ̪
<DUGÕPFÕ� �UHPH� WHNQLNOHULQLQ� �<h7�� DPDFÕ� LQ� YLWUR� RODUDN�
GLúL� YH� HUNHN� JRQDGODUÕQGD� LQIHUWLOLWHQLQ� WHGDYL� HGLOPHVL� YH�
|QOHQPHVLGLU�� <h7� SURVHG�UOHUL� NRQWUROO�� RYHU� KLSHU-
stimülasyonu, in vitro fertilizasyon, intrasitoplazmik sperm 
HQMHNVL\RQX�� HPEUL\R� N�OW�U�� YH� HPEUL\R� WUDQVIHUL� JLEL�
WHNQLNOHUGHQ� ROXúXUNHQ�� IHUWLOLWHQLQ� NRUXQPDVÕ� LoLQ� NUL\R-
SUH]HUYDV\RQ��JDPHW��HPEUL\R��RYDU\XP�YH�WHVWLV�GRNXODUÕQ-
GD� \DSÕOPDNWDGÕU� ������� /LWHUDW�UGH�� <h7� WHNQRORMLOHUL\OH�
G�Q\D\D�JHOHQ�oRFXNODUÕQ��GR÷DO�RODUDN�JHEH�NDODQ�oRFXNODUD�
NÕ\DVOD� HSLJHQHWLN� DQRPDOL� ULVNLQLQ� GDKD� \�NVHN� ROGX÷X�
ELOLQPHNWHGLU��������
(SLJHQHWLN� DQRPDOLOHUH� HN� RODUDN�� DUWPÕú� NRQMHQLWDO� YH\D�
NURPR]RPDO� DQRPDOLOHU� ����� GR÷XP� GHIHNWOHUL�� ���� YH�
LPSULQWLQJ� ER]XNOXNODUGD� ���� <h7� LOH� GR÷DQ� oRoXNODUGD�
|QJ|U�OP�úW�U�� dDOÕúPDODU�� <h7� SURVHG�UOHULQLQ�� JOREDO�
DNA metilasyon seviyelerini, Dnmt enzimlerinin ekspres- 
\RQXQX�YH�KLVWRQ�PRGLILNDV\RQODUÕQÕ�HWNLOH\HUHN�LPSULQWLQJ�
JHQOHULQ�HNVSUHV\RQXQX�GH÷LúWLUHELOGL÷LQL�ELOGLUPLúWLU���������

'1$� PHWLODV\RQX�� K�FUHVHO� IDUNOÕODúPD�� ;� NURPR]RPX�
LQDNWLYDV\RQX�� W�P|U� ROXúXPX�� WUDQVNULSVL\RQHO� EDVNÕ�DNWL-
YDV\RQ�YH�JHQRPLN�EDVNÕODPDGD�|QHPOL�URO�R\QDU�������

'H�QRYR�PHWLODV\RQ�YH�V�UG�UPH�PHWLODV\RQX�JLEL�LNL�IDUNOÕ�
'1$� PHWLODV\RQ� PHNDQL]PDVÕ� WDQÕPODQPÕúWÕU�� GH� QRYR�
PHWLODV\RQ��PHWLOOHQPHPLú�'1$�]LQFLULQLQ�PHWLODV\RQXQGDQ�
sorumluyken, sürdürme metilasyon, DNA replikasyonu 
VÕUDVÕQGD� \DUÕ�PHWLOOHQPLú� '1$� ]LQFLULQLQ� PHWLODV\RQXQX�
VD÷ODU�� %X� ]DPDQD� NDGDU� WDQÕPODQPÕú� 'QPW��� 'QPW���
'QPW�D��'QPW�E��'QPW�O�YH�'QPW�F�ROPDN��]HUH�DOWÕ�IDUNOÕ�
'1$� PHWLOWUDQVIHUD]� HQ]LPL� �'QPW�� YDUGÕU�� 'QPW�D� YH�
'QPW�E�HQ]LPOHUL�GH�QRYR�PHWLODV\RQGD�NULWLN�UROH�VDKLSWLU�
YH�\HQL�LPSULQWOHULQ�ROXúPDVÕQÕ�VD÷ODU�������

.UL\RSUH]HUYDV\RQ� �GRQGXUDUDN� VDNODPD��� K�FUHOHULQ� YH�
GRNXODUÕQ�VÕIÕU�GHUHFHQLQ�DOWÕQGDNL�ÕVÕODUD�NDGDU�VR÷XWXODUDN��
E�W�Q� EL\RORMLN� DNWLYLWHOHULQLQ� GXUGXUXOPDVÕ� YH� JHOHFHNWH�
NXOODQÕOPDVÕ� DPDFÕ\OD� VDNODQPDVÕQÕ� LIDGH� HGHU� ����� YH�
<h7¶QGH� VÕNOÕNOD� NXOODQÕOÕU�� .UL\RSUH]HUYDV\RQ� \DYDú�
GRQGXUPD�YH�YLWULILNDV\RQ�ROPDN��]HUH�LNL�IDUNOÕ�\|QWHPGHQ�
ROXúXU��+HU�LNL�\|QWHP�GH�IDUNOÕ�HQGLNDV\RQODUD�VDKLS�ROVD�GD��
JRQDG� GRNX� GRQGXUPDVÕQGD� \DYDú� GRQGXUPD� DOWÕQ� VWDQGDUW�
RODUDN�NDEXO�HGLOPHNWHGLU�������6RQ�ELUNDo�\ÕOGD��DUWDQ�VD\ÕGD�
oDOÕúPD�� GRQPD�o|]�OPH� V�UHoOHULQLQ� JHQHWLN� YH� HSLJHQHWLN�
GH÷LúLNOLNOHUH� QHGHQ� ROGX÷XQX�� SOXULSRWHQV� EHOLUWHoOHULQLQ�
HNVSUHV\RQXQX� D]DOWWÕ÷ÕQÕ� YH� K�FUH� VD÷NDOÕPÕQÕ� YH�
LúOHYVHOOL÷LQL��'1$�E�W�QO�÷�Q��YH�Q�NOHHU�\DSÕODUÕ��SURWHLQ�
HNVSUHV\RQXQX� YH� K�FUH� LVNHOHWLQL� ROXPVX]� HWNLOHGL÷LQL�
RUWD\D�NR\PXúWXU�������
.UL\RSUH]HUYDV\RQXQ�VÕ÷ÕU�RRVLWOHULQGH�JOREDO�'1$�PHWLODV-
\RQXQGD�G�ú�úH�YH�HPEUL\RODUÕQGD�+���JHQ�HNVSUHV\RQXQGD�
DUWÕúD�QHGHQ�ROGX÷X�J|VWHULOPLúWLU���������

*HOLúLP�DúDPDODUÕ�ER\XQFD�PHPHOL�JDPHWOHULQGH�YH�HPEUL��
\RODUÕQGD�PHWLODV\RQ�GH÷LúLNOLNOHUL\OH�LOJLOL�YHULOHU�ROPDVÕQD�
UD÷PHQ�� GRQGXUDUDN� VDNODPD� YH� \HQLGHQ� WUDQVSODQWDV\RQXQ�
GLúL� JRQDGODUÕQ� PHWLODV\RQ� GXUXPX� �]HULQGHNL� HWNLVL� KDOD�
DUDúWÕUPD\D� LKWL\Do� GX\PDNWDGÕU�� %X� oDOÕúPDQÕQ� DPDFÕ��
NUL\RSUH]HUYDV\RQXQ� YH� WUDQVSODQWDV\RQXQXQ� VÕoDQODUGD�
RYDU\XP� IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ�
HNVSUHV\RQ�G�]H\L�YH�ORNDOL]DV\RQX��]HULQH�HWNLVLQL�DUDúWÕU-
PDNWÕU�� dDOÕúPDPÕ]GD�� KHP� NUL\RSUH]HUYDV\RQ� KHP� GH�
\HQLGHQ� WUDQVSODQWDV\RQ� VRQUDVÕQGD� RYD\XP� IROLN�OOHULQGH�
'QPW�D� YH� 'QPW�E� SURWHLQ� VHYL\HOHULQLQ� HNVSUHV\RQXQXQ�
|QHPOL� |Oo�GH� D]DOGÕ÷Õ� J|VWHULOPLúWLU�� EX� VRQXo� KHP� NUL\R-
prezervasyonun hem de yeniden transplantasyonun de novo 
PHWLODV\RQ�V�UHoOHUL�LOH�LOJLOL�HSLJHQHWLN�GH÷LúLNOLNOHUH�QHGHQ�
RODELOHFH÷LQL�J|VWHUPLúWLU�

GEREÇ ve YÖNTEM
,MVMa�\I[IZÜUÜ
'HQH\�SURWRNRO��$QNDUD�hQLYHUVLWHVL�+D\YDQ�$UDúWÕUPDODUÕ�
(WLN�.XUXOX�WDUDIÕQGDQ�������������SURWRNRO�QXPDUDVÕ�LOH�YH�
$NGHQL]�hQLYHUVLWHVL������������SURWRNRO�QXPDUDVÕ�LOH�RQD\-
ODQPÕúWÕU�� %Hú� KDIWDOÕN� :LVWDU� GLúL� VÕoDQODU� �Q ����$QNDUD�
hQLYHUVLWHVL�+D\YDQ�$UDúWÕUPDODUÕ�%LULPL
QGH����VDDW�D\GÕQ-
OÕN�NDUDQOÕN�G|QJ�V�QGH�WXWXODUDN�EDUÕQGÕUÕOPÕúWÕU�
+D\YDQODU� DUDVÕQGDNL� |VWUXV� VLNOXVX� IDUNOÕOÕNODUÕQÕ� RUWDGDQ�
NDOGÕUPDN� LoLQ�� G|UW� JUXSWDQ� HOGH� HGLOHQ� RYDU\XPODU� �� HúLW�
SDUoD\D� �a�PP�� GRNX�� D\UÕOPÕúWÕU�� '|UW� JUXEX� ROXúWXUPDN�

H-skor analizi
'QPW�D� YH� 'QPW�E� +�VNRUODUÕ�� VLWRSOD]PLN� YH\D� Q�NOHHU�
HNVSUHV\RQODUÕQÕQ� \R÷XQOX÷XQD� J|UH� KHU� IROLN�O� WLSL� LoLQ�
DúD÷ÕGDNL� IRUP�OOH� HOGH� HGLOPLúWLU�� 6NRU�� �[� J�oO�� ER\DPD�
\�]GHVL����[�RUWD�G�]H\GH�ER\DPD���]D\ÕI�ER\DPD�\�]GHVL�
ROXS����LOD�����DUDOÕ÷ÕQGDGÕU��+HU�JUXSWD��'QPW�D�YH�'QPW�E�
SURWHLQ� HNVSUHV\RQ� VHYL\HOHUL� LoLQ� KHU� DúDPDGDQ� HQ� D]� ���
RYDU\XP� IROLN�O��GH÷HUOHQGLULOGL� YH�RUWDODPD�ELU� SXDQ� HOGH�
HGLOPLúWLU�� 'H÷HUOHQGLULOHQ� IROLN�O� VD\ÕODUÕ�� 3ULPRUGL\DO�
IROLN�O�� ������� 3ULPHU� IRO�N�O�� ������� 6HNRQGHU� IROLN�O��
�������7HUVL\HU�IROLN�O��������

ʈ[\I\Q[\QS[MT�IVITQb
7�P� JUXSODUGDNL� 'QPW�D� YH� 'QPW�E
QLQ� LIDGH� VHYL\HOHUL��
$129$� LOH� DQDOL]� HGLOPLúWLU�� DUGÕQGDQ� JUXSODU� DUDVÕQGDNL�
IDUNOÕOÕNODUÕ� HOH� DOPDN� LoLQ� 'XQQ
ÕQ� SRVW�KRF� WHVWOHUL�
\DSÕOPÕúWÕU��øVWDWLVWLNVHO�DQDOL]�LoLQ�6LJPD6WDW��YHUVL\RQ������
-DQGHO� 6FLHQWLILF� &RUS��� SURJUDP� NXOODQÕOPÕúWÕU� YH� S������
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOPLúWLU�

BULGULAR
6ÕoDQ�RYDU\XPODUÕQGD�YH�IROLN�OOHULQGH�
'QPW�D�HNVSUHV\RQX
'd��7�YH�'d7�JUXSODUÕQGD�'QPW�D
QÕQ�HNVSUHV\RQ�VHYL\HOHUL�
YH�K�FUHVHO�ORNDOL]DV\RQODUÕ�DQDOL]�HGLOGL�YH�NRQWURO�JUXEX�LOH�
NDUúÕODúWÕUÕOGÕ�� .RQWRO� JUXEXQGD�� JUDQ�OR]D�� WHND� LQWHUQD� YH�
RYDU\XP�LQWHUVWLV\HO�K�FUHOHULQLQ�VLWRSOD]PD�YH�oHNLU�
GHNOHULQGH�'QPW�D�HNVSUHV\RQX�PHYFXWWX��ùHNLO���,�D�YH�I���
'd�� 7� YH� 'd7� JUXSODUÕQÕQ� JUDQ�OR]D�� WHND� LQWHUQD� YH�
RYDU\XP� LQWHUVWLV\HO� K�FUHOHULQGH� HNVSUHV\RQX�� NRQWURO�
JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� DQODPOÕ� RODUDN� GDKD� G�ú�NW��
�S��������ùHNLO���,�E��F��G��J��K�YH�L���$\UÕFD�NRQWURO�JUXEXQGD-
NL� IROLN�OOHULQ� RRVLWOHULQGH� 'QPW�D� HNVSUHV\RQX� PHYFXWWX�
�ùHNLO� ��,� D� YH� I��� 'd�� 7� YH� 'd7� JUXSODUÕQÕQ� RRVLWOHULQGH�
'QPW�D�HNVSUHV\RQX�GH÷LúPHGL��ùHNLO���,�E��F��G��J��K�YH�L���
1HJDWLI� NRQWURO� ER\DPDVÕ�� DQWLNRUXQ� VSHVLILN� ROPD\DQ�
ED÷ODQPDVÕQÕ�J|VWHUPHGL��ùHNLO���H��M���øPP�Q�LúDUHWOHPHOHU�
QLFHOOHúWLULOGL÷LQGH�� 'd�� 7� YH� 'd7� JUXSODUÕQGD� 'QPW�D�
HNVSUHV\RQ� G�]H\LQGH� D]DOPD�� 'd7� JUXEXQGD� 7� JUXEXQD�
J|UH� 'QPW�D� HNVSUHV\RQXQGD� GDKD� ID]OD� D]DOPD� L]OHQGL�
�ùHNLO���,,��

ùHNLO����2YDU\XP�GRNXODUÕQGD�'QPW�D
QÕQ�HNVSUHV\RQX��,��'QPW�D�HNVSUH-
V\RQX��NRQWURO�JUXEXQGD��.���D��I���GRQPXú�o|]G�U�OP�ú�JUXS��'d���E��J���
WUDQVSODQWH� HGLOPLú� JUXS� �7�� �F�� K��� GRQGXUXOPXú�o|]G�U�OP�ú� YH� \HQLGHQ�
WUDQVSODQWH�HGLOPLú�JUXS��'d7���G��L���SULPRUGL\DO�IROLN�OOHU��I�L��YH�QHJDWLI�
NRQWURO� �H�� M�� J|VWHULOPLúWLU�� ,,�� 7�P� JUXSODUÕQ� RYDU\XPODUÕQGD� 'QPW�D�
SURWHLQLQLQ� J|UHOL� HNVSUHV\RQ� VHYL\HVL�� ,,,�� )DUNOÕ� HYUHOHUGHNL� RYDU\XP�
IROLN�OOHULQGH�'QPW�D�SURWHLQLQLQ�J|UHOL�HNVSUHV\RQ�VHYL\HVL��6�WXQODUGDNL�
KDUIOHU�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕNODUÕ�J|VWHUPHNWHGLU��S��������D��.�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��E��'d�JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��F��7�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��'QPW�D�HNVSUHV\RQ�VHYL\HVL��'d��7�YH�'d7�
JUXSODUÕQGD�NRQWURO�JUXEXQD��D�RODUDN�J|VWHULOHQ��NÕ\DVOD�|QHPOL�|Oo�GH�GDKD�
G�ú�NW��� 'QPW�D� HNVSUHV\RQ� VHYL\HVL�� 'd7� JUXEXQGD� 7� JUXEX� LOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD� �F� LOH� J|VWHULOHQ�� |QHPOL� |Oo�GH� GDKD� G�ú�NW��� gOoHN�
oXEXNODUÕ� ����ȝP�

'QPW�D�HNVSUHV\RQX�RYDU\XP�IROLN�OOHULQGH�GH÷HUOHQGLULOGL��
3ULPRUGLDO� IROLN�OOHUGH�� 'QPW�D
QÕQ� HNVSHUV\RQX�� NRQWURO�
JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd�� 7� YH� 'd7� JUXSODUÕQGD�
EHQ]HUGL� �ùHNLO� ��,,,��� 3ULPHU� IROLN�OOHUGH��'QPW�D� HNVSUH-
V\RQX�� NRQWURO� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd� JUXEXQGD�
|QHPOL�|Oo�GH�DUWWÕ��S��������$\UÕFD�'QPW�D�HNVSUHV\RQX��7�
YH� 'd7� JUXSODUÕQGD� 'd� JUXEXQD� J|UH� D]DOGÕ� �S��������
6HNRQGHU�IROLN�OOHUGH��'QPW�D�HNVSUHV\RQX��NRQWURO��'d�YH�
7� JUXSODUÕ� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd7� JUXEXQGD� |QHPOL�
|Oo�GH� D]DOGÕ� �S�������� 7HUVL\HU� IROLN�OOHULQGH�� 'QPW�D�
HNVSUHV\RQX� 'd7� JUXEXQGD� NRQWURO� JUXEXQD� J|UH� DQODPOÕ�
RODUDN�D]DOÕUNHQ��S��������'d7�JUXEXQGD�'d�JUXEXQD�J|UH�
HNVSUHV\RQX�DQODPOÕ�RODUDN�D]DOGÕ��S�������

6ÕoDQ�RYDU\XPODUÕQGD�YH�IROLN�OOHULQGH�
'QPW�E�HNVSUHV\RQX
'd��7�YH�'d7�JUXSODUÕQGD�'QPW�E
QLQ�HNVSUHV\RQ�VHYL\HOHUL�
YH�K�FUHVHO�ORNDOL]DV\RQODUÕ�DQDOL]�HGLOGL�YH�NRQWURO�JUXEX�LOH�
NDUúÕODúWÕUÕOGÕ��.RQWURO�JUXEXQGD��JUDQ�OR]D�� WHND� LQWHUQD�YH�
RYDU\XP� LQWHUVWLV\HO� K�FUHOHULQLQ� VLWRSOD]PD� YH� oHNLU��
GHNOHULQGH�'QPW�E�HNVSUHV\RQX�PHYFXWWX��ùHNLO���,�D�YH�I���
'd�� 7� YH� 'd7� JUXSODUÕQÕQ� JUDQ�OR]D�� WHND� LQWHUQD� YH�
RYDU\XP� LQWHUVWLV\HO� K�FUHOHULQGH� HNVSUHV\RQX�� NRQWURO�
JUXEX�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��S��������ùHNLO���,�E��F��G��J��K�
YH�L��DQODPOÕ�RODUDN�GDKD�G�ú�NW���$\UÕFD�NRQWURO�JUXEXQGDNL�
IROLN�OOHULQ� RRVLWOHULQGH� GH� 'QPW�E� HNVSUHV\RQX� PHYFXWWX�
�ùHNLO� ��,� D� YH� I��� 'd�� 7� YH� 'd7� JUXSODUÕQÕQ� RRVLWOHULQGH�
'QPW�E�HNVSUHV\RQX�GH÷LúPHGL��ùHNLO���,�E��F��G��J��K�YH�L���
'QPW�D�LIDGHVL�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��'QPW�E�HNVSUHV\RQX��
oHúLWOL� JHOLúLP� DúDPDODUÕQGD� W�P� IROLN�OOHULQ� RRVLWOHULQGH�
GDKD� \�NVHN� LPP�Q� ER\DPD� \R÷XQOX÷XQD� VDKLSWL�� øPP�Q�
LúDUHWOHPHOHU�QLFHOOHúWLULOGL÷LQGH��'QPW�E�HNVSUHV\RQ�G�]H\L�

7� JUXEXQGD� 'd� JUXEXQD� J|UH� GDKD� \�NVHNWL� � YH� 'QPW�E�
HNVSUHV\RQX�'d7�JUXEXQGD�7�JUXEXQD�J|UH�DQODPOÕ�RODUDN�
D]DOGÕ��S��������ùHNLO���,,��
'QPW�E� HNVSUHV\RQXQXQ� GD÷ÕOÕPÕ� RYDU\XP� IROLN�OOHULQGH�
GH÷HUOHQGLULOGL��3ULPRUGLDO�IROLN�OOHUGH��'QPW�E
QÕQ� LIDGHVL��
NRQWURO� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd�� 7� YH� 'd7�
JUXSODUÕQGD� EHQ]HUGL� �ùHNLO� ��,� I�L� JLULúOHUL� YH� ùHNLO� ��,,,���
3ULPHU� IROLN�OOHUGH�� 'QPW�E� HNVSUHV\RQX�� NRQWURO� YH� 'd�
JUXSODUÕ�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��7�YH�'d7�JUXSODUÕQGD�|QHPOL�
|Oo�GH� D]DOGÕ� �S��������$\UÕFD��'QPW�E� HNVSUHV\RQX��'d7�
JUXEXQGD� 7� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� |QHPOL� |Oo�GH�
D]DOGÕ��S��������ùHNLO���,,,���6HNRQGHU�IROLN�OOHUGH��'QPW�E�
HNVSUHV\RQX��NRQWURO�YH�'d�JUXSODUÕ�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�7�
YH�'d7�JUXSODUÕQGD� DQODPOÕ� RODUDN� D]DOGÕ� �S��������$\UÕFD�
'QPW�E�HNVSUHV\RQ�VHYL\HVL�'d7�JUXEXQGD�7�JUXEXQD�J|UH�
GDKD� G�ú�NW�� �S������� �ùHNLO� ��,,,��� 7HUVL\HU� IROLN�OOHUGH��
'QPW�E
QLQ� HNVSUHV\RQX�� 'd7� JUXEXQGD� NRQWRO� JUXEXQD�
NÕ\DVOD�|QHPOL�|Oo�GH�D]DOÕUNHQ��S��������'d7�JUXEXQGD�'d�
JUXEXQD�NÕ\DVOD�HNVSUHV\RQX�|QHPOL�|Oo�GH�D]DOGÕ��S�������
�ùHNLO���,,,��

ùHNLO����2YDU\XP�GRNXODUÕQGD��'QPW�D
QÕQ�HNVSUHV\RQX��,��'QPW�E�HNVSUH-
V\RQX��NRQWURO�JUXEXQGD��.���D��I���GRQPXú�o|]G�U�OP�ú�JUXS��'d���E��J���
WUDQVSODQWH� HGLOPLú� JUXS� �7�� �F�� K��� GRQGXUXOPXú�o|]G�U�OP�ú� YH� \HQLGHQ�
WUDQVSODQWH�HGLOPLú�JUXS��'d7���G��L���SULPRUGL\DO�IROLN�OOHU��I�L��YH�QHJDWLI�
NRQWURO� �H�� M�� J|VWHULOPLúWLU�� ,,�� 7�P� JUXSODUÕQ� RYDU\XPODUÕQGD� 'QPW�E�
SURWHLQLQLQ� J|UHOL� HNVSUHV\RQ� VHYL\HVL�� ,,,�� )DUNOÕ� HYUHOHUGHNL� RYDU\XP�
IROLN�OOHULQGH�'QPW�E�SURWHLQLQLQ�J|UHOL�HNVSUHV\RQ�VHYL\HVL��6�WXQODUGDNL�
KDUIOHU�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕNODUÕ�J|VWHUPHNWHGLU��S��������D��.�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��E��'d�JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��F��7�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��'QPW�E�LIDGHVL��'d��7�YH�'d7�JUXSODUÕQGD��
NRQWURO�JUXEX\OD��D�RODUDN�J|VWHULOHQ��NDUúÕODúWÕUÕOGÕ÷ÕQGD�|QHPOL�|Oo�GH�GDKD�
D]GÕ��'QPW�E� HNVSUHV\RQ� VHYL\HVL��7� JUXEXQGD�'d� JUXEXQD� J|UH� DQODPOÕ�
GHUHFHGH�\�NVHNWL��E�LOH�J|VWHULOPLúWLU���'QPW�E�HNVSUHV\RQ�VHYL\HVL��'d7�
JUXEXQGD� 7� JUXEXQD� J|UH� �F� LOH� J|VWHULOHQ�� |QHPOL� |Oo�GH� GDKD� G�ú�NW���
gOoHN�oXEXNODUÕ� ����ȝP�

<):<1̪5)
%X�oDOÕúPDGD��KHP�WHN�EDúÕQD�NUL\RSUH]HUYDV\RQXQ�KHP�GH�
\HQLGHQ� WUDQVSODQWDV\RQ� V�UHoOHULQLQ� VÕoDQ� RYDU\XPODUÕQGD�
YH� IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕQÕ�
GH÷LúWLUGL÷LQL� J|VWHUGLN�� 'd�� 7� YH� 'd7� JUXSODUÕQGDNL�
'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕ�� NRQWURO� JUXEXQD� J|UH�
|QHPOL� |Oo�GH� D]DOGÕ�� %X� EXOJX�� RYDU\XP� GRNXVX� NUL\R-
prezervasyonundan ve yeniden transplantasyondan sonra, 
RODVÕ� ER]XOPXú� HSLJHQHWLN� PRGLILNDV\RQODUOD� LOLúNLOL� RODEL-
OHFHN�YH�JHOHFHN�QHVOLQ�VD÷OÕ÷Õ�LoLQ�|QHPOL�RODQ�GH÷LúHQ�'1$�
PHWLODV\RQXQX�\DQVÕWPDNWDGÕU�

6RQ� ]DPDQODUGD� \DSÕODQ� DUDúWÕUPDODU�� <h7� \|QWHPOHUL\OH�
G�Q\D\D�JHOHQ�oRFXNODUÕQ��GR÷DO�\ROOD�G�Q\D\D�JHOHQ�oRFXN-
ODUD�NÕ\DVOD��NURPR]RP�DQRPDOLOHULQGH��GR÷XP�NXVXUODUÕQGD��
HSLJHQHWLN� DQRPDOLOHUGH� YH� %HFNZLWK�:LGHPDQQ�� 6LOYHU�
5XVVHOO��$QJHOPDQ�YH�3UDGHU�:LOOL�VHQGURPODUÕ�JLEL�LPSULQW-
LQJ�ER]XNOXNODUÕQGD�DUWÕú�J|VWHUGL÷LQL�RUWD\D�NR\PXúWXU������
*HQHOOLNOH�V�SHURY�ODV\RQ��LQ�YLWUR�HPEUL\R�N�OW�U��YH�NUL\R-
SUH]HUYDV\RQ�JLEL�<h7�WHNQLNOHULQLQ�EX�SDWRORMLOHULQ�DOWÕQGD�
\DWDQ�VHEHSOHUGHQ�RODELOHFH÷L�G�ú�Q�OPHNWHGLU��<h7¶QLQ�ELU�
SDUoDVÕ�RODQ�NUL\RSUH]HUYDV\RQ�WHNQL÷L��FDQOÕ�K�FUH�YH�GRNX-
ODUÕQ� G�ú�N� VÕFDNOÕNODUGD� NRUXQPDVÕQÕ� VD÷ODU� YH� JHQHOOLNOH�
LQIHUWLOLWH�WHGDYLOHULQGH�NXOODQÕOÕU��<DNÕQ�]DPDQGD��&KDWWHUMHH�
YH� DUN�� NUL\RSUH]HUYDV\RQXQ�� HPEUL\RODUGD� YH� RRVLWOHUGH�
DNA metilasyon süreçleri veya Dnmt ifadeleri dahil olmak 
�]HUH� JHQHWLN� YH� HSLJHQHWLN� PHNDQL]PDODUÕ� ER]GX÷XQX�
J|VWHUHQ�ELU�GL]L�oDOÕúPD\Õ�GHUOHPLúWLU�������

9LWULILNDV\RQGDQ� VRQUD� VÕ÷ÕU� RRVLWOHULQGH� '1$� PHWLODV-
\RQXQXQ�D]DOGÕ÷Õ�J|VWHULOPLúWLU�������0LOUR\�YH�DUN���2FW��YH�
6R[�
QLQ� SURPRW|U� PHWLODV\RQXQXQ� YLWULIL\H� HGLOPLú� IDUH�
RRVLWOHULQGH�NRQWURO�JUXEXQD�NÕ\DVOD�|QHPOL�|Oo�GH�D]DOGÕ÷ÕQÕ�
EXOPXúWXU� ������ (N� RODUDN�� &KHQJ� YH� DUN��� WD]H� RRVLWOHUH�
NÕ\DVOD� YLWULIL\H� IDUH� RRVLWOHULQGH�'QPW���'QPW�D��'QPW�E�
YH� 'QPW�O� JHQOHULQLQ� HNVSUHV\RQXQXQ� |QHPOL� |Oo�GH�
D]DOGÕ÷ÕQÕ�J|VWHUPLúWLU� ������<DSÕOPÕú�RODQ�EX�oDOÕúPDODUGD��
'QPW�HQ]LPOHULQLQ�HNVSUHV\RQODUÕQÕQ�YLWULILNDV\RQ�LúOHPLQ�
GHQ�VRQUD�D]DOGÕ÷Õ�J|VWHULOPLúWLU��dDOÕúPDPÕ]GD�LVH�'QPW�D�
YH�'QPW�E� HNVSUHV\RQODUÕQÕQ� RRVLWWH� GH÷LúPHGL÷LQL� J|VWHU-
GLN�� %X� IDUNOÕOÕ÷ÕQ� W�UOHU� YH� WHNQLNOHU� DUDVÕ� IDUNOÕOÕNODUGDQ�
ND\QDNODGÕ÷ÕQÕ� G�ú�QPHNWH\L]�� 6WLQVKRII� YH� DUN�� VÕ÷ÕU�
EODVWRNLVWOHULQGH� NRQYDQVL\RQHO� NUL\RSUH]HUYDV\RQ� �\DYDú�
GRQGXUPD�� YH� YLWULILNDV\RQXQ� HWNLOHULQL� NDUúÕODúWÕUPÕúODUGÕU�
YH�NRQYDQVL\RQHO�RODUDN�NUL\RSUH]HUYH�HGLOHQ�VÕ÷ÕU�EODVWRNLV-
WOHULQGH� 'QPW�D� HNVSUHV\RQXQXQ� |QHPOL� |Oo�GH� D]DOGÕ÷ÕQÕ�
ELOGLUPLúOHUGLU�� DQFDN� YLWULIL\H� EODVWRNLVWOHU� LOH� NRQWURO�
EODVWRNLVWOHUL� DUDVÕQGD� 'QPW�D
QÕQ� JHQ� HNVSUHV\RQ� VHYL\H-
VLQGH�KHUKDQJL�ELU�IDUN�EXOPDPÕúODUGÕU�������%X�oDOÕúPDGD�LVH�
GL÷HU� oDOÕúPDODUÕQ� DNVLQH� YLWULILNDV\RQ� LúOHPLQGHQ� VRQUD�
HQ]LP� HNVSUHV\RQODUÕQÕQ� GH÷LúPHGL÷L� UDSRU� HGLOPLúWLU�� (N�
RODUDN�� +X� YH� DUN�� VÕ÷ÕU� RRVLWOHULQGH� JOREDO� '1$� PHWLODV-
\RQXQXQ�KHP�\DYDú�GRQGXUPD�KHP�GH�YLWULILNDV\RQGDQ�VRQUD�
|QHPOL� |Oo�GH� D]DOGÕ÷ÕQÕ� EXOPXúWXU� ����� %X� oDOÕúPDODUD�
X\JXQ�RODUDN��VRQXoODUÕPÕ]��NUL\RSUH]HUYDV\RQXQ�YH�\HQLGHQ�
transplantasyonundan sonra ovaryum dokusunda ve 
IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� HNVSUHV\RQXQXQ� |QHPOL�
|Oo�GH� D]DOGÕ÷ÕQÕ� J|VWHUPHNWHGLU�� '1$� PHWLODV\RQX�
'QPW¶ODU�WDUDIÕQGDQ�NDWDOL]H�HGLOLU��EX�QHGHQOH�D]DOPÕú�'QPW�
HNVSUHV\RQX�� JOREDO� '1$� PHWLODV\RQXQGD� ELU� D]DOPD\D�
QHGHQ�RODELOLU�YH�RYDU\XP�GRNXVX�YH�IROLN�OOHUGH�HSLJHQHWLN�
SURILOL�GH÷LúWLUHELOLU��$\UÕFD��WD]H�\HQLGHQ�WUDQVSODQWH�HGLOPLú�
YH\D� NUL\RSUH]HUYH� HGLOLS� \HQLGHQ� WUDQVSODQWH� HGLOPLú�
RYDU\XP� GRNXVXQGD�� 'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ�
ekspresyon seviyelerinin, transplantasyonun kendisinin DNA 
PHWLODV\RQ� GXUXPXQX� GH÷LúWLUHELOHFH÷LQL� J|VWHUPLúWLU��
%�\�\HQ� IROLN�OOHUGH�� NRQWUROH� NÕ\DVOD� 'd7� JUXEXQGD�
'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ� HNVSUHV\RQX� |QHPOL�
|Oo�GH�D]DOPÕúWÕU��'QPW
ODUÕQ�]DPDQVDO� LIDGHVL��RYDU\XP�YH�
IROLN�OOHULQGH� '1$� PHWLODV\RQX� LoLQ� NULWLN� RODELOLU�� o�QN��
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LoLQ� KHU� VÕoDQGDQ� LNL� RYDU\XP� SDUoDVÕ� NXOODQÕOPÕúWÕU�� L��
NRQWURO��.��JUXEX��LL��RYDU\XP�SDUoDODUÕQÕQ�VÕFDNOÕN�NRQWUROO��
ELU� \DYDú� GRQGXUXFXGD� GRQGXUXOGX÷X� YH� �� KDIWD� VRQUD�
o|]�OG�÷�� GRQGXUXOPXú�o|]G�U�OP�ú� �'d�� JUXEX�� LLL��
RYDU\XP� SDUoDODUÕQÕQ� \HQLGHQ� D\QÕ� VÕoDQÕQ� VÕUW� NDVÕQD� �0��
WUDSH]LXV�� WUDQVSODQWH� HGLOGL÷L� �RWR�WUDQVSODQW�� KHWHURWRSLN�
WUDQVSODQWDV\RQ� �7���� LY�� GRQGXUXODUDN�o|]�OG�NWHQ� VRQUD�
VÕoDQÕQ�VÕUW�NDVÕQD�WUDQVSODQWH�HGLOGL÷L��'d7��JUXS��'HQH\VHO�
SURWRNRO�Q�|]HWL�ùHNLO��
GH�VXQXOPXúWXU�

Ovaryum dokusu kriyoprezervasyonu
AI^I̫�LWVL]ZUI�^M�t�bUM:
2YDU\XP�GRNXODUÕQÕQ�NUL\RSUH]HUYDV\RQX��GDKD�|QFH�\DSÕODQ�
ELU� SURWRNROH� J|UH� \DYDú� ELU� GRQGXUXFX� NXOODQÕODUDN�
�,FH&XEH��6\/DE��1HXSXUNHUVGRUI��$YXVWXU\D��LOH�\DSÕOPÕúWÕU�
������ 'RQGXUXFX\D� \�NOHQPHGHQ� |QFH�� GRNXODU� LON� RODUDN�
/HLERYLW]���� �/����� RUWDPÕQGD� ���� 0� GLPHWLO� V�OIRNVLW�
�'062��� ���� 0� VXNUR]� YH� ���� IHWDO� VÕ÷ÕU� VHUXPX� �)%6��
LoHUHQ���P/�NUL\RSURWHNWLI�VRO�V\RQD�DNWDUÕOÕS�YH���&
GH����
GDNLND� LQN�EH� HGLOPLúWLU�� 'RNXODU� \DYDú� GRQGXUXFX\D�
NRQXOGXNWDQ�VRQUD�VÕFDNOÕN���&
GHQ����&
\H���&�GN�KÕ]ÕQGD�
VR÷XWXOPXú� YH� DUGÕQGDQ� ���&
GH� ��� GDNLND� EHNOHWLOPLúWLU��
'DKD� VRQUD� ����&�GN� KÕ]OD� ����&
\H� VR÷XWXOXS� DUGÕQGDQ�
����&
\H���&�GN�KÕ]ÕQGD�VR÷XWPD�\DSÕOPÕúWÕU��6ÕYÕ�QLWURMHQH�
GDOGÕUÕOPDGDQ� |QFH� GRNXODU� ���&�GDNLND� KÕ]ÕQGD� �����&
\H�
VR÷XWXOPXúWXU�

d|]PH� LúOHPL� LoLQ�� LNL�KDIWDOÕN�NUL\RSUH]HUYDV\RQGDQ�VRQUD�
RYDU\XP� GRNXODUÕQÕ� LoHUHQ� NUL\RYL\DOOHU� VÕYÕ� QLWURMHQGHQ�
oÕNDUÕOÕS�RGD�VÕFDNOÕ÷ÕQGD���GDNLND�WXWXOPXúWXU�YH�WDP�HULPH�
VD÷ODQDQD�NDGDU����&
OLN�VX�EDQ\RVXQGD�HULWLOPLúWLU��'RNXODU�
GDKD� VRQUD� �� GDNLND� V�UH\OH� �0� '062� YH� ���0� VDNDUR]�
LoHUHQ� /���� RUWDPÕQGD� LQN�EH� HGLOPLúWLU�� 'DKD� VRQUD�
QXPXQHOHU�VÕUDVÕ\OD����0�'062�YH����0�V�NUR]�LoHUHQ�/����
RUWDPÕQD� YH� ����0� VDGHFH� V�NUR]� LoHUHQ� /���� RUWDPÕQD�
NRQXOPXúWXU�� 6RQ� RODUDN� /���� RUWDPÕQD� DNWDUÕODQ� RYDU\XP�
SDUoDODUÕ�GHQH\�JUXSODUÕQD�GD÷ÕWÕOPÕúWÕU�

Parafine gömme
'RNXODU� %RXLQ� VRO�V\RQXQGD� �6LJPD�$OGULFK�� RGD� VÕFDN-
OÕ÷ÕQGD� �� VDDW� WXWXOPXúWXU� YH� DUWDQ� HWDQRO� VHYL\HOHUL� LOH�
GHKLGUH� HGLOLS�� NVLOHQGH� úHIIDIODúWÕUÕOGÕNWDQ� VRQUD� SDUDILQH�
J|P�OP�úW�U��3R]LWLI�\�NO��VOD\WODUD��7KHUPR�6FL���5RFNIRUG��
,/��$%'�����P�NDOÕQOÕ÷ÕQGD�VHUL�NHVLWOHU�DOÕQDUDN�LPP�QRKLV-
WRNLP\DVDO�DQDOL]�\DSÕOPÕúWÕU��ùHNLO����

ùHNLO� ��� 'HQH\� WDVDUÕPÕ�� $�� *UXSODUÕQ� ROXúWXUXOPDVÕ�� %�� (OGH� HGLOHQ�
GRNXODUÕQ� KLVWRORMLN� WHNQLNOHUGH� NXOODQÕOPDVÕ�� .�� NRQWURO�� 'd��
GRQPXú�o|]G�U�OP�ú�� 7�� WUDQVSODQWH� HGLOPLú�� 'd7�� GRQGXUXO-
PXú�o|]G�U�OP�ú�YH�\HQLGHQ�WUDQVSODQWH�HGLOPLú�

ʈUU�VWPQ[\WSQUaI
$YLGLQ�ELRWLQ� SHURNVLGD]� \|QWHPL�� 'QPW�D� YH� 'QPW�E�
SURWHLQ� HNVSUHV\RQXQXQ� GD÷ÕOÕPÕQÕ� YH� \R÷XQOX÷XQX� VDSWD-
PDN� LoLQ� NXOODQÕOPÕúWÕU�� .ÕVDFD�� NHVLWOHULQ� JHFH� ER\XQFD�
���&
GH� LQN�EDV\RQXQGDQ� VRQUD� GRNXODU� NVLOHQ� LoLQGH�
SDUDILQGHQ�DUÕQGÕUÕOPÕúWÕU�YH�DUGÕQGDQ�D]DODQ�HWDQRO�NRQVDQW-
UDV\RQ� VHULOHULQGH� UHKLGUH� HGLOPLúWLU��$UGÕQGDQ�� HSLWRSODUÕQ�
DoÕOPDVÕ� LoLQ� NHVLWOHU�� PLNURGDOJD� IÕUÕQ� ����� ZDWW
WD� �[��
GDNLND��NXOODQÕODUDN�VLWUDW�WDPSRQX��S+������LoLQH�DOÕQPÕúWÕU��
(QGRMHQ� SHURNVLGD]� DNWLYLWHVL�� RGD� VÕFDNOÕ÷ÕQGD� ��� GDNLND�
ER\XQFD���� KLGURMHQ� SHURNVLW� LoHUHQ�PHWDQRO� LoLQGH� EORNH�
HGLOPLúWLU�� )RVIDW� WDPSRQOX� WX]OX� VX� �3%6�� LOH� ELUNDo�
\ÕNDPDQÕQ� DUGÕQGDQ�� DQWLNRUODUÕQ� VSHVLILN� ROPD\DQ� ED÷ODQ-
PDVÕQÕ�|QOHPHN�LoLQ�NHVLWOHU��RGD�VÕFDNOÕ÷ÕQGD���GDNLND�EORNH�
HGLFL� WDPSRQ� �7KHUPR� 6FLHQWLILF�� LOH� EORNH� HGLOPLúWLU��
.HVLWOHU� SULPHU� DQWLNRUODUOD� LQN�EH� HGLOPLúWLU�� 'QPW�D�
�������� NDWDORJ� QR�� DE�������$EFDP�� YH� 'QPW�E� ��������
NDWDORJ�QR�� DE������$EFDP���+HU� VOD\WWDNL� �o� NHVLWWHQ� ELUL��
QHJDWLI� NRQWURO� �SULPHU� DQWLNRUXQ� ROPDGÕ÷Õ�� RODUDN�
NXOODQÕOPÕúWÕU��1HJDWLI�NRQWURO�DúDPDVÕQÕQ�|QHPL��NXOODQÕODQ�
DQWLNRUXQ� VSHVLILNOL÷LQL� J|VWHUPHN� LoLQGLU�� 3%6� LoLQGH�
\ÕNDQDQ� NHVLWOHU�� VHNRQGHU� DQWLNRU� �������� NDWDORJ� QR��
%$�������9HFWRU��LOH�RGD�VÕFDNOÕ÷ÕQGD���VDDW�V�UH\OH�LQN�EH�
HGLOPLúWLU��6RQ�RODUDN�NHVLWOHU�VWUHSWDYLGLQ�KRUVHUDGLVK�SHUR[-
LGDVH��+53��NRPSOHNVL��NDWDORJ�QR��76������7KHUPR�6FLHQ-
WLILF��LOH�RGD�VÕFDNOÕ÷ÕQGD����GDNLND�LQN�EH�HGLOPLúWLU��øPP�Q�
UHDNVL\RQODUÕ� J|UVHOOHúWLUPHN� LoLQ� ���
�GLDPLQREHQ]LGLQ�
�'$%�� NURPRMHQL� �NDWDORJ� QR�� '������ 6LJPD�$OGULFK��
NXOODQÕOPÕúWÕU� YH� VX� LOH� \ÕNDQGÕNWDQ� VRQUD� NHVLWOHU� 0D\HU�
KHPDWRNVLOHQ� LOH�ER\DQPÕúWÕU��*|U�QW�OHU�[����[���YH�[����
E�\�WPHOHUGH� PLNURVNRSWDQ� �&DUO� =HLVV�� 2EHUNRFKHQ��
$OPDQ\D��HOGH�HGLOPLúWLU��
7RWDO�RYDU\XP�GH÷HUOHQGLUPHOHUL� LoLQ��KHU�JUXSWDNL�'QPW�D�
YH� 'QPW�E� SURWHLQOHULQLQ� HNVSUHV\RQ� VHYL\HOHUL� ,PDJH-�
\D]ÕOÕPÕ� �1,+��$%'�� LOH� DQDOL]� HGLOLUNHQ� RYDU\XP� IROLN�O��
GH÷HUOHQGLUPHOHUL� LoLQ�� HNVSUHV\RQ� VHYL\HOHUL� +�6FRUH� LOH�
DQDOL]�HGLOPLúWLU�

JHOLúLPOH�LOJLOL�JHQOHULQ�WUDQVNULSVL\RQHO�DNWLYLWHOHULQL�G�]HQ-
OHPHNWHGLUOHU�� 3ULPRUGL\DO� IROLN�O� UH]HUYLQL� NRQWURO� HGHQ�
EDVNÕOD\ÕFÕ� JHQOHULQ�SURWHLQOHULQ� HNVSUHV\RQXQXQ�� |]HOOLNOH�
transplantasyondan sonra, ovaryan kriyoprezervasyonu 
DUGÕQGDQ� GH÷LúWL÷L� GDKD� |QFHGHQ� J|VWHULOPLúWLU� ������
dDOÕúPDPÕ]GD��'1$�PHWLODV\RQXQX�JHUoHNOHúWLUHQ�HQ]LPOH��
ULQ� GH� \DSÕODQ� LúOHPOHUGHQ� VRQUD� GH÷LúWL÷L� J|VWHULOPLúWLU��
%LOLQGL÷L� �]HUH�� '1$� PHWLODV\RQX� JHQOHULQ� NRQWURO�Q��
VD÷OD\DQ� DQD� úDOWHUH� EHQ]HWLOLU�� *HQ� HNVSUHV\RQODUÕQÕQGDNL�
GH÷LúLP�'1$�PHWLODV\RQX�LOH�LOLúNLOL�ROXS�JHQOHULQ�EDVNÕODQ-
PDVÕ�\D�GD�DNWLYDV\RQX�'1$�PHWLODV\RQXQXQ�NRQWURO�QGH��
GLU�� 3ULPRUGL\DO� IROLN�O� UH]HUYLQL� NRQWURO� HGHQ� EDVNÕOD\ÕFÕ�
JHQOHULQ�SURWHLQOHULQ� HNVSUHV\RQXQXQ� GH÷LúPHVL� '1$�
PHWLODV\RQXQXQ�GH÷LúLPLQGHQ�ND\QDNODQÕ\RU�RODELOLU�

2YDU\XP� JUDIWODUÕQÕQ� EDúDUÕOÕ� LPSODQWDV\RQX� UHYDVN�ODU-
L]DV\RQ�SHUL\RGXQD�ED÷OÕGÕU��o�QN��GRNX�LPSODQWODUÕ�DQML\R-
JHQH]� ROXúDQD� NDGDU� LVNHPLN� KDVDUD� PDUX]� NDOÕU� ������
+LSRNVLN�VWUHVLQ�JOREDO�'1$�PHWLODV\RQX�YH\D�'1$�GHPHWL-
ODV\RQ�V�UHoOHULQL�YH�D\UÕFD�oHúLWOL�GRNXODUGD�'QPW�HQ]LPOH��
ULQLQ� HNVSUHV\RQXQX� GH÷LúWLUGL÷L� ELOLQPHNWHGLU� ��������� %X�
nedenle, nakledilen ovaryum dokusunda hipoksik stresin 
EDúOÕFD�QHGHQL�RODQ�JHFLNPLú�\HQLGHQ�GDPDUODQPD�V�UHFLQLQ��
PRGHOLPL]GH�'QPW�D� YH�'QPW�E
QLQ� GH÷LúWLULOPLú� HNVSUHV��
\RQXQX�LQG�NOH\HELOHFH÷LQL�WDKPLQ�HWPHN�P�PN�QG�U�
 
SONUÇ
.UL\RSUH]HUYDV\RQXQ� 'QPW�D� YH� 'QPW�E� SURWHLQ� HNVSUHV��
yonu üzerindeki etkisini analiz eden ve yeniden transplantas- 
\RQ� LúOHPLQLQ� HWNLVLQL� WHVW� HGHQ� oDOÕúPDPÕ]�� NUL\RSUH]HU-
YDV\RQ�YH�\HQLGHQ� WUDQVSODQWDV\RQXQ�VÕoDQ�RYDU\XPODUÕQGD�
'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕQÕ� |QHPOL� |Oo�GH�
GH÷LúWLUGL÷LQL� J|VWHUPLúWLU�� 'QPW� JHQOHULQLQ� HNVLNOL÷LQLQ�
LPSULQWLQJ�ER]XNOXNODUÕQD��HSLJHQHWLN�DQRPDOLOHUH��HPEUL\R��
QLN�|O�PH�YH\D�PDWHUQDO�EDVNÕ�ND\EÕQD�\RO�DoWÕ÷Õ�ELOLQGL÷LQ-
den, DNA metilasyon durumunun dondurarak saklama ve 
\HQLGHQ�WUDQVSODQWDV\RQXQ�DUGÕQGDQ�GH÷LúHELOHFH÷LQL�YXUJX-
ODPDN�|QHPOLGLU��'HQH\�KD\YDQODUÕQGD�YH�|]HOOLNOH� LQVDQGD�
GDKD�LOHUL�YH�PROHN�OHU�oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU�

7HúHNN�U� 
9HULOHUL�VD÷OD\DQ�W�P�\D]DUODUD�WHúHNN�U�HGHUL]�

(WLN�.RPLWH�2QD\Õ� 
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$QNDUD� hQLYHUVLWHVL� +D\YDQ�$UDúWÕUPDODUÕ� (WLN� .XUXOX� YH�
$NGHQL]� hQLYHUVLWHVL� +D\YDQ� $UDúWÕUPDODUÕ� (WLN� .XUXOX�
WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �RQD\� QXPDUDODUÕ� VÕUDVÕ\OD��
������������YH�������������

<D]DU�.DWNÕODUÕ��
)LNLU� �� )�8��� d�d�g��� 7DVDUÕP� �� )�8��� d�d�g��� 6�d��� *�$���
'HQHWOHPH���d�d�g���*�$���.D\QDNODU��� �d�d�g���*�$���9HUL�
7RSODQPDVÕ�YH�YH\D�øúOHPHVL���)�8���6�d���)�7�d���6�g���$QDOL]�
YH�YH\D�<RUXP���)�8���d�d�g���6�d���*�$���/LWHUDW�U�7DUDPDVÕ�
)�8���6�d���<D]Õ\Õ�<D]DQ�±�)�8���(OHúWLUHO�øQFHOHPH���d�d�g���
$�&���*�$�

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

)LQDQVDO�'HVWHN��
%LOLPVHO� $UDúWÕUPD� 3URMHOHUL� .RRUGLQDV\RQ� %LULPL��
�����������������YH������������������QXPDUDOÕ�SURMH�QX
PDUDODUÕ�LOH�EX�DUDúWÕUPD\D�NÕVPHQ�GHVWHN�YHUPLúWLU�



ÖZ
Amaç: 
DNA metilasyonu sürdürme ve de novo metilasyon süreçlerini 
LoHULU� YH� '1$� PHWLOWUDQVIHUD]� �'QPW�� HQ]LPOHUL� WDUDIÕQGDQ�
NDWDOL]OHQLU��RYDU\XP�IROLN�OOHULQLQ�JHOLúLPL�LOH�LOLúNLOL�JHQOHULQ�
PHWLODV\RQXQGD� |QHPOL� UROH� VDKLSWLU�� dDOÕúPDPÕ]ÕQ� DPDFÕ��
VÕoDQODUGD� RYDU\XP� GRNXVXQXQ� NUL\RSUH]HUYDV\RQX� YH�
\HQLGHQ� WUDQVSODQWDV\RQX� VRQUDVÕQGD� 'QPW�D� YH� 'QPW�E�
SURWHLQ� G�]H\OHULQLQ� HNVSUHV\RQXQXQ� GH÷LúLS� GH÷LúPHGL÷LQL�
GH÷HUOHQGLUPHNWLU��

Yöntemler: 
.RQWURO� �.��� GRQPXú�o|]G�U�OP�ú� �'d��� WUDQVSODQWH� HGLOPLú�
�7�� YH� GRQGXUXOPXú�o|]G�U�OP�ú� YH� \HQLGHQ� WUDQVSODQWH�
HGLOPLú� �'d7�� ROPDN� �]HUH� G|UW� JUXS� ROXúWXUXOGX��2YDU\XP�
GRNX� SDUoDODUÕQÕ� GRQGXUPDN� LoLQ� \DYDú� GRQGXUPD� WHNQL÷L�
NXOODQÕOGÕ� YH�'QPW�D� YH�'QPW�E� SURWHLQOHULQLQ� HNVSUHV\RQX�
LPP�QRKLVWRNLP\D�\|QWHPL�LOH�GH÷HUOHQGLULOGL��

Bulgular: 
.�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��'d��7�YH�'d7�JUXSODUÕQGD�RYDU\XP�
IROLN�OOHULQGH�'QPW�D�YH�'QPW�E�HNVSUHV\RQX�|QHPOL�|Oo�GH�
D]DOGÕ��

Sonuç: 
Hem kriyoprezervasyon hem de yeniden transplantasyondan 
VRQUD�GH÷LúHQ�'QPW�HQ]LPOHULQLQ�HNVSUHV\RQX�VÕoDQ�IROLN�OR-
JHQH]L�VÕUDVÕQGD�'1$�PHWLODV\RQX�V�UHoOHULQLQ�ER]XOPDVÕ�LOH�
LOLúNLOL�RODELOLU�

Anahtar Sözcükler: 
'1$� PHWLODV\RQX�� 'QPW� HQ]LPOHUL�� 2YDU\XP� GRNX� NUL\R-
SUH]HYDV\RQX��)HUWLOLWHQLQ�NRUXQPDVÕ

ABSTRACT
Objective: 
'1$�PHWK\ODWLRQ�LQFOXGHV�PDLQWHQDQFH�DQG�GH�QRYR�PHWK\O-
DWLRQ� SURFHVV� WKDW� DUH� FDWDO\]HG� E\�'1$�PHWK\OWUDQVIHUDVH�
�'QPW��HQ]\PHV�DQG�WKHVH�HQ]\PHV�SRVVHVV�FUXFLDO�UROHV�LQ�
PHWK\ODWLRQ� RI� JHQHV� DVVRFLDWHG� ZLWK� WKH� GHYHORSPHQW� RI�
RYDULDQ�IROOLFOHV��7KH�DLP�RI�WKLV�VWXG\�LV�WR�HYDOXDWH�ZKHWKHU�
H[SUHVVLRQ� RI� 'QPW�D� DQG� 'QPW�E� SURWHLQ� OHYHOV� FKDQJH�
DIWHU�FU\RSUHVHUYDWLRQ�DQG�UH�WUDQVSODQWDWLRQ�RI�RYDULDQ�WLVVXH�
in rats. 

Methods: 
)RXU� JURXSV� ZHUH� GHVLJQHG� DV�� IUHVK� FRQWURO� �)&���
IUR]HQ�WKDZHG� �)7��� IUHVK� UH�WUDQVSODQWHG� �7��� DQG�
IUR]HQ�WKDZHG�DQG�UH�WUDQVSODQWHG��)77����6ORZ�IUHH]LQJ�ZDV�
XVHG�WR�FU\RSUHVHUYH�WKH�RYDULDQ�WLVVXH�SLHFHV�DQG�H[SUHVVLRQ�
RI�'QPW�D�DQG�'QPW�E�SURWHLQV�ZDV�DVVHVVHG�E\�LPPXQRKLV-
WRFKHPLVWU\��

Result: 
([SUHVVLRQ�RI�'QPW�D�DQG�'QPW�E�VLJQLILFDQWO\�GHFUHDVHG�LQ�
RYDULDQ� IROOLFOHV� LQ� )7��7� DQG�)77�JURXSV�ZKHQ� FRPSDUHG�
ZLWK�)&V�

Conclusion: 
([SUHVVLRQ� RI� 'QPW� HQ]\PHV� KDV� EHHQ� DOWHUHG� ERWK� DIWHU�
FU\RSUHVHUYDWLRQ� DORQH� DQG� IROORZLQJ� UH�WUDQVSODQWDWLRQ�
F\FOHV� ZKLFK� PD\� OHDG� WR� GLVWXUEHG� '1$� PHWK\ODWLRQ�
SURFHVVHV�GXULQJ�UDW�IROOLFXORJHQHVLV��

Key Words: 
'1$�PHWK\ODWLRQ��'QPW�HQ]\PHV��2YDULDQ�WLVVXH�FU\RSUHV-
ervation, Fertility preservation

/ʈ:ʈ̪
<DUGÕPFÕ� �UHPH� WHNQLNOHULQLQ� �<h7�� DPDFÕ� LQ� YLWUR� RODUDN�
GLúL� YH� HUNHN� JRQDGODUÕQGD� LQIHUWLOLWHQLQ� WHGDYL� HGLOPHVL� YH�
|QOHQPHVLGLU�� <h7� SURVHG�UOHUL� NRQWUROO�� RYHU� KLSHU-
stimülasyonu, in vitro fertilizasyon, intrasitoplazmik sperm 
HQMHNVL\RQX�� HPEUL\R� N�OW�U�� YH� HPEUL\R� WUDQVIHUL� JLEL�
WHNQLNOHUGHQ� ROXúXUNHQ�� IHUWLOLWHQLQ� NRUXQPDVÕ� LoLQ� NUL\R-
SUH]HUYDV\RQ��JDPHW��HPEUL\R��RYDU\XP�YH�WHVWLV�GRNXODUÕQ-
GD� \DSÕOPDNWDGÕU� ������� /LWHUDW�UGH�� <h7� WHNQRORMLOHUL\OH�
G�Q\D\D�JHOHQ�oRFXNODUÕQ��GR÷DO�RODUDN�JHEH�NDODQ�oRFXNODUD�
NÕ\DVOD� HSLJHQHWLN� DQRPDOL� ULVNLQLQ� GDKD� \�NVHN� ROGX÷X�
ELOLQPHNWHGLU��������
(SLJHQHWLN� DQRPDOLOHUH� HN� RODUDN�� DUWPÕú� NRQMHQLWDO� YH\D�
NURPR]RPDO� DQRPDOLOHU� ����� GR÷XP� GHIHNWOHUL�� ���� YH�
LPSULQWLQJ� ER]XNOXNODUGD� ���� <h7� LOH� GR÷DQ� oRoXNODUGD�
|QJ|U�OP�úW�U�� dDOÕúPDODU�� <h7� SURVHG�UOHULQLQ�� JOREDO�
DNA metilasyon seviyelerini, Dnmt enzimlerinin ekspres- 
\RQXQX�YH�KLVWRQ�PRGLILNDV\RQODUÕQÕ�HWNLOH\HUHN�LPSULQWLQJ�
JHQOHULQ�HNVSUHV\RQXQX�GH÷LúWLUHELOGL÷LQL�ELOGLUPLúWLU���������

'1$� PHWLODV\RQX�� K�FUHVHO� IDUNOÕODúPD�� ;� NURPR]RPX�
LQDNWLYDV\RQX�� W�P|U� ROXúXPX�� WUDQVNULSVL\RQHO� EDVNÕ�DNWL-
YDV\RQ�YH�JHQRPLN�EDVNÕODPDGD�|QHPOL�URO�R\QDU�������

'H�QRYR�PHWLODV\RQ�YH�V�UG�UPH�PHWLODV\RQX�JLEL�LNL�IDUNOÕ�
'1$� PHWLODV\RQ� PHNDQL]PDVÕ� WDQÕPODQPÕúWÕU�� GH� QRYR�
PHWLODV\RQ��PHWLOOHQPHPLú�'1$�]LQFLULQLQ�PHWLODV\RQXQGDQ�
sorumluyken, sürdürme metilasyon, DNA replikasyonu 
VÕUDVÕQGD� \DUÕ�PHWLOOHQPLú� '1$� ]LQFLULQLQ� PHWLODV\RQXQX�
VD÷ODU�� %X� ]DPDQD� NDGDU� WDQÕPODQPÕú� 'QPW��� 'QPW���
'QPW�D��'QPW�E��'QPW�O�YH�'QPW�F�ROPDN��]HUH�DOWÕ�IDUNOÕ�
'1$� PHWLOWUDQVIHUD]� HQ]LPL� �'QPW�� YDUGÕU�� 'QPW�D� YH�
'QPW�E�HQ]LPOHUL�GH�QRYR�PHWLODV\RQGD�NULWLN�UROH�VDKLSWLU�
YH�\HQL�LPSULQWOHULQ�ROXúPDVÕQÕ�VD÷ODU�������

.UL\RSUH]HUYDV\RQ� �GRQGXUDUDN� VDNODPD��� K�FUHOHULQ� YH�
GRNXODUÕQ�VÕIÕU�GHUHFHQLQ�DOWÕQGDNL�ÕVÕODUD�NDGDU�VR÷XWXODUDN��
E�W�Q� EL\RORMLN� DNWLYLWHOHULQLQ� GXUGXUXOPDVÕ� YH� JHOHFHNWH�
NXOODQÕOPDVÕ� DPDFÕ\OD� VDNODQPDVÕQÕ� LIDGH� HGHU� ����� YH�
<h7¶QGH� VÕNOÕNOD� NXOODQÕOÕU�� .UL\RSUH]HUYDV\RQ� \DYDú�
GRQGXUPD�YH�YLWULILNDV\RQ�ROPDN��]HUH�LNL�IDUNOÕ�\|QWHPGHQ�
ROXúXU��+HU�LNL�\|QWHP�GH�IDUNOÕ�HQGLNDV\RQODUD�VDKLS�ROVD�GD��
JRQDG� GRNX� GRQGXUPDVÕQGD� \DYDú� GRQGXUPD� DOWÕQ� VWDQGDUW�
RODUDN�NDEXO�HGLOPHNWHGLU�������6RQ�ELUNDo�\ÕOGD��DUWDQ�VD\ÕGD�
oDOÕúPD�� GRQPD�o|]�OPH� V�UHoOHULQLQ� JHQHWLN� YH� HSLJHQHWLN�
GH÷LúLNOLNOHUH� QHGHQ� ROGX÷XQX�� SOXULSRWHQV� EHOLUWHoOHULQLQ�
HNVSUHV\RQXQX� D]DOWWÕ÷ÕQÕ� YH� K�FUH� VD÷NDOÕPÕQÕ� YH�
LúOHYVHOOL÷LQL��'1$�E�W�QO�÷�Q��YH�Q�NOHHU�\DSÕODUÕ��SURWHLQ�
HNVSUHV\RQXQX� YH� K�FUH� LVNHOHWLQL� ROXPVX]� HWNLOHGL÷LQL�
RUWD\D�NR\PXúWXU�������
.UL\RSUH]HUYDV\RQXQ�VÕ÷ÕU�RRVLWOHULQGH�JOREDO�'1$�PHWLODV-
\RQXQGD�G�ú�úH�YH�HPEUL\RODUÕQGD�+���JHQ�HNVSUHV\RQXQGD�
DUWÕúD�QHGHQ�ROGX÷X�J|VWHULOPLúWLU���������

*HOLúLP�DúDPDODUÕ�ER\XQFD�PHPHOL�JDPHWOHULQGH�YH�HPEUL��
\RODUÕQGD�PHWLODV\RQ�GH÷LúLNOLNOHUL\OH�LOJLOL�YHULOHU�ROPDVÕQD�
UD÷PHQ�� GRQGXUDUDN� VDNODPD� YH� \HQLGHQ� WUDQVSODQWDV\RQXQ�
GLúL� JRQDGODUÕQ� PHWLODV\RQ� GXUXPX� �]HULQGHNL� HWNLVL� KDOD�
DUDúWÕUPD\D� LKWL\Do� GX\PDNWDGÕU�� %X� oDOÕúPDQÕQ� DPDFÕ��
NUL\RSUH]HUYDV\RQXQ� YH� WUDQVSODQWDV\RQXQXQ� VÕoDQODUGD�
RYDU\XP� IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ�
HNVSUHV\RQ�G�]H\L�YH�ORNDOL]DV\RQX��]HULQH�HWNLVLQL�DUDúWÕU-
PDNWÕU�� dDOÕúPDPÕ]GD�� KHP� NUL\RSUH]HUYDV\RQ� KHP� GH�
\HQLGHQ� WUDQVSODQWDV\RQ� VRQUDVÕQGD� RYD\XP� IROLN�OOHULQGH�
'QPW�D� YH� 'QPW�E� SURWHLQ� VHYL\HOHULQLQ� HNVSUHV\RQXQXQ�
|QHPOL� |Oo�GH� D]DOGÕ÷Õ� J|VWHULOPLúWLU�� EX� VRQXo� KHP� NUL\R-
prezervasyonun hem de yeniden transplantasyonun de novo 
PHWLODV\RQ�V�UHoOHUL�LOH�LOJLOL�HSLJHQHWLN�GH÷LúLNOLNOHUH�QHGHQ�
RODELOHFH÷LQL�J|VWHUPLúWLU�

GEREÇ ve YÖNTEM
,MVMa�\I[IZÜUÜ
'HQH\�SURWRNRO��$QNDUD�hQLYHUVLWHVL�+D\YDQ�$UDúWÕUPDODUÕ�
(WLN�.XUXOX�WDUDIÕQGDQ�������������SURWRNRO�QXPDUDVÕ�LOH�YH�
$NGHQL]�hQLYHUVLWHVL������������SURWRNRO�QXPDUDVÕ�LOH�RQD\-
ODQPÕúWÕU�� %Hú� KDIWDOÕN� :LVWDU� GLúL� VÕoDQODU� �Q ����$QNDUD�
hQLYHUVLWHVL�+D\YDQ�$UDúWÕUPDODUÕ�%LULPL
QGH����VDDW�D\GÕQ-
OÕN�NDUDQOÕN�G|QJ�V�QGH�WXWXODUDN�EDUÕQGÕUÕOPÕúWÕU�
+D\YDQODU� DUDVÕQGDNL� |VWUXV� VLNOXVX� IDUNOÕOÕNODUÕQÕ� RUWDGDQ�
NDOGÕUPDN� LoLQ�� G|UW� JUXSWDQ� HOGH� HGLOHQ� RYDU\XPODU� �� HúLW�
SDUoD\D� �a�PP�� GRNX�� D\UÕOPÕúWÕU�� '|UW� JUXEX� ROXúWXUPDN�

H-skor analizi
'QPW�D� YH� 'QPW�E� +�VNRUODUÕ�� VLWRSOD]PLN� YH\D� Q�NOHHU�
HNVSUHV\RQODUÕQÕQ� \R÷XQOX÷XQD� J|UH� KHU� IROLN�O� WLSL� LoLQ�
DúD÷ÕGDNL� IRUP�OOH� HOGH� HGLOPLúWLU�� 6NRU�� �[� J�oO�� ER\DPD�
\�]GHVL����[�RUWD�G�]H\GH�ER\DPD���]D\ÕI�ER\DPD�\�]GHVL�
ROXS����LOD�����DUDOÕ÷ÕQGDGÕU��+HU�JUXSWD��'QPW�D�YH�'QPW�E�
SURWHLQ� HNVSUHV\RQ� VHYL\HOHUL� LoLQ� KHU� DúDPDGDQ� HQ� D]� ���
RYDU\XP� IROLN�O��GH÷HUOHQGLULOGL� YH�RUWDODPD�ELU� SXDQ� HOGH�
HGLOPLúWLU�� 'H÷HUOHQGLULOHQ� IROLN�O� VD\ÕODUÕ�� 3ULPRUGL\DO�
IROLN�O�� ������� 3ULPHU� IRO�N�O�� ������� 6HNRQGHU� IROLN�O��
�������7HUVL\HU�IROLN�O��������

ʈ[\I\Q[\QS[MT�IVITQb
7�P� JUXSODUGDNL� 'QPW�D� YH� 'QPW�E
QLQ� LIDGH� VHYL\HOHUL��
$129$� LOH� DQDOL]� HGLOPLúWLU�� DUGÕQGDQ� JUXSODU� DUDVÕQGDNL�
IDUNOÕOÕNODUÕ� HOH� DOPDN� LoLQ� 'XQQ
ÕQ� SRVW�KRF� WHVWOHUL�
\DSÕOPÕúWÕU��øVWDWLVWLNVHO�DQDOL]�LoLQ�6LJPD6WDW��YHUVL\RQ������
-DQGHO� 6FLHQWLILF� &RUS��� SURJUDP� NXOODQÕOPÕúWÕU� YH� S������
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOPLúWLU�

BULGULAR
6ÕoDQ�RYDU\XPODUÕQGD�YH�IROLN�OOHULQGH�
'QPW�D�HNVSUHV\RQX
'd��7�YH�'d7�JUXSODUÕQGD�'QPW�D
QÕQ�HNVSUHV\RQ�VHYL\HOHUL�
YH�K�FUHVHO�ORNDOL]DV\RQODUÕ�DQDOL]�HGLOGL�YH�NRQWURO�JUXEX�LOH�
NDUúÕODúWÕUÕOGÕ�� .RQWRO� JUXEXQGD�� JUDQ�OR]D�� WHND� LQWHUQD� YH�
RYDU\XP�LQWHUVWLV\HO�K�FUHOHULQLQ�VLWRSOD]PD�YH�oHNLU�
GHNOHULQGH�'QPW�D�HNVSUHV\RQX�PHYFXWWX��ùHNLO���,�D�YH�I���
'd�� 7� YH� 'd7� JUXSODUÕQÕQ� JUDQ�OR]D�� WHND� LQWHUQD� YH�
RYDU\XP� LQWHUVWLV\HO� K�FUHOHULQGH� HNVSUHV\RQX�� NRQWURO�
JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� DQODPOÕ� RODUDN� GDKD� G�ú�NW��
�S��������ùHNLO���,�E��F��G��J��K�YH�L���$\UÕFD�NRQWURO�JUXEXQGD-
NL� IROLN�OOHULQ� RRVLWOHULQGH� 'QPW�D� HNVSUHV\RQX� PHYFXWWX�
�ùHNLO� ��,� D� YH� I��� 'd�� 7� YH� 'd7� JUXSODUÕQÕQ� RRVLWOHULQGH�
'QPW�D�HNVSUHV\RQX�GH÷LúPHGL��ùHNLO���,�E��F��G��J��K�YH�L���
1HJDWLI� NRQWURO� ER\DPDVÕ�� DQWLNRUXQ� VSHVLILN� ROPD\DQ�
ED÷ODQPDVÕQÕ�J|VWHUPHGL��ùHNLO���H��M���øPP�Q�LúDUHWOHPHOHU�
QLFHOOHúWLULOGL÷LQGH�� 'd�� 7� YH� 'd7� JUXSODUÕQGD� 'QPW�D�
HNVSUHV\RQ� G�]H\LQGH� D]DOPD�� 'd7� JUXEXQGD� 7� JUXEXQD�
J|UH� 'QPW�D� HNVSUHV\RQXQGD� GDKD� ID]OD� D]DOPD� L]OHQGL�
�ùHNLO���,,��

ùHNLO����2YDU\XP�GRNXODUÕQGD�'QPW�D
QÕQ�HNVSUHV\RQX��,��'QPW�D�HNVSUH-
V\RQX��NRQWURO�JUXEXQGD��.���D��I���GRQPXú�o|]G�U�OP�ú�JUXS��'d���E��J���
WUDQVSODQWH� HGLOPLú� JUXS� �7�� �F�� K��� GRQGXUXOPXú�o|]G�U�OP�ú� YH� \HQLGHQ�
WUDQVSODQWH�HGLOPLú�JUXS��'d7���G��L���SULPRUGL\DO�IROLN�OOHU��I�L��YH�QHJDWLI�
NRQWURO� �H�� M�� J|VWHULOPLúWLU�� ,,�� 7�P� JUXSODUÕQ� RYDU\XPODUÕQGD� 'QPW�D�
SURWHLQLQLQ� J|UHOL� HNVSUHV\RQ� VHYL\HVL�� ,,,�� )DUNOÕ� HYUHOHUGHNL� RYDU\XP�
IROLN�OOHULQGH�'QPW�D�SURWHLQLQLQ�J|UHOL�HNVSUHV\RQ�VHYL\HVL��6�WXQODUGDNL�
KDUIOHU�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕNODUÕ�J|VWHUPHNWHGLU��S��������D��.�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��E��'d�JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��F��7�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��'QPW�D�HNVSUHV\RQ�VHYL\HVL��'d��7�YH�'d7�
JUXSODUÕQGD�NRQWURO�JUXEXQD��D�RODUDN�J|VWHULOHQ��NÕ\DVOD�|QHPOL�|Oo�GH�GDKD�
G�ú�NW��� 'QPW�D� HNVSUHV\RQ� VHYL\HVL�� 'd7� JUXEXQGD� 7� JUXEX� LOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD� �F� LOH� J|VWHULOHQ�� |QHPOL� |Oo�GH� GDKD� G�ú�NW��� gOoHN�
oXEXNODUÕ� ����ȝP�

'QPW�D�HNVSUHV\RQX�RYDU\XP�IROLN�OOHULQGH�GH÷HUOHQGLULOGL��
3ULPRUGLDO� IROLN�OOHUGH�� 'QPW�D
QÕQ� HNVSHUV\RQX�� NRQWURO�
JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd�� 7� YH� 'd7� JUXSODUÕQGD�
EHQ]HUGL� �ùHNLO� ��,,,��� 3ULPHU� IROLN�OOHUGH��'QPW�D� HNVSUH-
V\RQX�� NRQWURO� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd� JUXEXQGD�
|QHPOL�|Oo�GH�DUWWÕ��S��������$\UÕFD�'QPW�D�HNVSUHV\RQX��7�
YH� 'd7� JUXSODUÕQGD� 'd� JUXEXQD� J|UH� D]DOGÕ� �S��������
6HNRQGHU�IROLN�OOHUGH��'QPW�D�HNVSUHV\RQX��NRQWURO��'d�YH�
7� JUXSODUÕ� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd7� JUXEXQGD� |QHPOL�
|Oo�GH� D]DOGÕ� �S�������� 7HUVL\HU� IROLN�OOHULQGH�� 'QPW�D�
HNVSUHV\RQX� 'd7� JUXEXQGD� NRQWURO� JUXEXQD� J|UH� DQODPOÕ�
RODUDN�D]DOÕUNHQ��S��������'d7�JUXEXQGD�'d�JUXEXQD�J|UH�
HNVSUHV\RQX�DQODPOÕ�RODUDN�D]DOGÕ��S�������

6ÕoDQ�RYDU\XPODUÕQGD�YH�IROLN�OOHULQGH�
'QPW�E�HNVSUHV\RQX
'd��7�YH�'d7�JUXSODUÕQGD�'QPW�E
QLQ�HNVSUHV\RQ�VHYL\HOHUL�
YH�K�FUHVHO�ORNDOL]DV\RQODUÕ�DQDOL]�HGLOGL�YH�NRQWURO�JUXEX�LOH�
NDUúÕODúWÕUÕOGÕ��.RQWURO�JUXEXQGD��JUDQ�OR]D�� WHND� LQWHUQD�YH�
RYDU\XP� LQWHUVWLV\HO� K�FUHOHULQLQ� VLWRSOD]PD� YH� oHNLU��
GHNOHULQGH�'QPW�E�HNVSUHV\RQX�PHYFXWWX��ùHNLO���,�D�YH�I���
'd�� 7� YH� 'd7� JUXSODUÕQÕQ� JUDQ�OR]D�� WHND� LQWHUQD� YH�
RYDU\XP� LQWHUVWLV\HO� K�FUHOHULQGH� HNVSUHV\RQX�� NRQWURO�
JUXEX�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��S��������ùHNLO���,�E��F��G��J��K�
YH�L��DQODPOÕ�RODUDN�GDKD�G�ú�NW���$\UÕFD�NRQWURO�JUXEXQGDNL�
IROLN�OOHULQ� RRVLWOHULQGH� GH� 'QPW�E� HNVSUHV\RQX� PHYFXWWX�
�ùHNLO� ��,� D� YH� I��� 'd�� 7� YH� 'd7� JUXSODUÕQÕQ� RRVLWOHULQGH�
'QPW�E�HNVSUHV\RQX�GH÷LúPHGL��ùHNLO���,�E��F��G��J��K�YH�L���
'QPW�D�LIDGHVL�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��'QPW�E�HNVSUHV\RQX��
oHúLWOL� JHOLúLP� DúDPDODUÕQGD� W�P� IROLN�OOHULQ� RRVLWOHULQGH�
GDKD� \�NVHN� LPP�Q� ER\DPD� \R÷XQOX÷XQD� VDKLSWL�� øPP�Q�
LúDUHWOHPHOHU�QLFHOOHúWLULOGL÷LQGH��'QPW�E�HNVSUHV\RQ�G�]H\L�

7� JUXEXQGD� 'd� JUXEXQD� J|UH� GDKD� \�NVHNWL� � YH� 'QPW�E�
HNVSUHV\RQX�'d7�JUXEXQGD�7�JUXEXQD�J|UH�DQODPOÕ�RODUDN�
D]DOGÕ��S��������ùHNLO���,,��
'QPW�E� HNVSUHV\RQXQXQ� GD÷ÕOÕPÕ� RYDU\XP� IROLN�OOHULQGH�
GH÷HUOHQGLULOGL��3ULPRUGLDO�IROLN�OOHUGH��'QPW�E
QÕQ� LIDGHVL��
NRQWURO� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd�� 7� YH� 'd7�
JUXSODUÕQGD� EHQ]HUGL� �ùHNLO� ��,� I�L� JLULúOHUL� YH� ùHNLO� ��,,,���
3ULPHU� IROLN�OOHUGH�� 'QPW�E� HNVSUHV\RQX�� NRQWURO� YH� 'd�
JUXSODUÕ�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��7�YH�'d7�JUXSODUÕQGD�|QHPOL�
|Oo�GH� D]DOGÕ� �S��������$\UÕFD��'QPW�E� HNVSUHV\RQX��'d7�
JUXEXQGD� 7� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� |QHPOL� |Oo�GH�
D]DOGÕ��S��������ùHNLO���,,,���6HNRQGHU�IROLN�OOHUGH��'QPW�E�
HNVSUHV\RQX��NRQWURO�YH�'d�JUXSODUÕ�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�7�
YH�'d7�JUXSODUÕQGD� DQODPOÕ� RODUDN� D]DOGÕ� �S��������$\UÕFD�
'QPW�E�HNVSUHV\RQ�VHYL\HVL�'d7�JUXEXQGD�7�JUXEXQD�J|UH�
GDKD� G�ú�NW�� �S������� �ùHNLO� ��,,,��� 7HUVL\HU� IROLN�OOHUGH��
'QPW�E
QLQ� HNVSUHV\RQX�� 'd7� JUXEXQGD� NRQWRO� JUXEXQD�
NÕ\DVOD�|QHPOL�|Oo�GH�D]DOÕUNHQ��S��������'d7�JUXEXQGD�'d�
JUXEXQD�NÕ\DVOD�HNVSUHV\RQX�|QHPOL�|Oo�GH�D]DOGÕ��S�������
�ùHNLO���,,,��

ùHNLO����2YDU\XP�GRNXODUÕQGD��'QPW�D
QÕQ�HNVSUHV\RQX��,��'QPW�E�HNVSUH-
V\RQX��NRQWURO�JUXEXQGD��.���D��I���GRQPXú�o|]G�U�OP�ú�JUXS��'d���E��J���
WUDQVSODQWH� HGLOPLú� JUXS� �7�� �F�� K��� GRQGXUXOPXú�o|]G�U�OP�ú� YH� \HQLGHQ�
WUDQVSODQWH�HGLOPLú�JUXS��'d7���G��L���SULPRUGL\DO�IROLN�OOHU��I�L��YH�QHJDWLI�
NRQWURO� �H�� M�� J|VWHULOPLúWLU�� ,,�� 7�P� JUXSODUÕQ� RYDU\XPODUÕQGD� 'QPW�E�
SURWHLQLQLQ� J|UHOL� HNVSUHV\RQ� VHYL\HVL�� ,,,�� )DUNOÕ� HYUHOHUGHNL� RYDU\XP�
IROLN�OOHULQGH�'QPW�E�SURWHLQLQLQ�J|UHOL�HNVSUHV\RQ�VHYL\HVL��6�WXQODUGDNL�
KDUIOHU�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕNODUÕ�J|VWHUPHNWHGLU��S��������D��.�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��E��'d�JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��F��7�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��'QPW�E�LIDGHVL��'d��7�YH�'d7�JUXSODUÕQGD��
NRQWURO�JUXEX\OD��D�RODUDN�J|VWHULOHQ��NDUúÕODúWÕUÕOGÕ÷ÕQGD�|QHPOL�|Oo�GH�GDKD�
D]GÕ��'QPW�E� HNVSUHV\RQ� VHYL\HVL��7� JUXEXQGD�'d� JUXEXQD� J|UH� DQODPOÕ�
GHUHFHGH�\�NVHNWL��E�LOH�J|VWHULOPLúWLU���'QPW�E�HNVSUHV\RQ�VHYL\HVL��'d7�
JUXEXQGD� 7� JUXEXQD� J|UH� �F� LOH� J|VWHULOHQ�� |QHPOL� |Oo�GH� GDKD� G�ú�NW���
gOoHN�oXEXNODUÕ� ����ȝP�

<):<1̪5)
%X�oDOÕúPDGD��KHP�WHN�EDúÕQD�NUL\RSUH]HUYDV\RQXQ�KHP�GH�
\HQLGHQ� WUDQVSODQWDV\RQ� V�UHoOHULQLQ� VÕoDQ� RYDU\XPODUÕQGD�
YH� IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕQÕ�
GH÷LúWLUGL÷LQL� J|VWHUGLN�� 'd�� 7� YH� 'd7� JUXSODUÕQGDNL�
'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕ�� NRQWURO� JUXEXQD� J|UH�
|QHPOL� |Oo�GH� D]DOGÕ�� %X� EXOJX�� RYDU\XP� GRNXVX� NUL\R-
prezervasyonundan ve yeniden transplantasyondan sonra, 
RODVÕ� ER]XOPXú� HSLJHQHWLN� PRGLILNDV\RQODUOD� LOLúNLOL� RODEL-
OHFHN�YH�JHOHFHN�QHVOLQ�VD÷OÕ÷Õ�LoLQ�|QHPOL�RODQ�GH÷LúHQ�'1$�
PHWLODV\RQXQX�\DQVÕWPDNWDGÕU�

6RQ� ]DPDQODUGD� \DSÕODQ� DUDúWÕUPDODU�� <h7� \|QWHPOHUL\OH�
G�Q\D\D�JHOHQ�oRFXNODUÕQ��GR÷DO�\ROOD�G�Q\D\D�JHOHQ�oRFXN-
ODUD�NÕ\DVOD��NURPR]RP�DQRPDOLOHULQGH��GR÷XP�NXVXUODUÕQGD��
HSLJHQHWLN� DQRPDOLOHUGH� YH� %HFNZLWK�:LGHPDQQ�� 6LOYHU�
5XVVHOO��$QJHOPDQ�YH�3UDGHU�:LOOL�VHQGURPODUÕ�JLEL�LPSULQW-
LQJ�ER]XNOXNODUÕQGD�DUWÕú�J|VWHUGL÷LQL�RUWD\D�NR\PXúWXU������
*HQHOOLNOH�V�SHURY�ODV\RQ��LQ�YLWUR�HPEUL\R�N�OW�U��YH�NUL\R-
SUH]HUYDV\RQ�JLEL�<h7�WHNQLNOHULQLQ�EX�SDWRORMLOHULQ�DOWÕQGD�
\DWDQ�VHEHSOHUGHQ�RODELOHFH÷L�G�ú�Q�OPHNWHGLU��<h7¶QLQ�ELU�
SDUoDVÕ�RODQ�NUL\RSUH]HUYDV\RQ�WHNQL÷L��FDQOÕ�K�FUH�YH�GRNX-
ODUÕQ� G�ú�N� VÕFDNOÕNODUGD� NRUXQPDVÕQÕ� VD÷ODU� YH� JHQHOOLNOH�
LQIHUWLOLWH�WHGDYLOHULQGH�NXOODQÕOÕU��<DNÕQ�]DPDQGD��&KDWWHUMHH�
YH� DUN�� NUL\RSUH]HUYDV\RQXQ�� HPEUL\RODUGD� YH� RRVLWOHUGH�
DNA metilasyon süreçleri veya Dnmt ifadeleri dahil olmak 
�]HUH� JHQHWLN� YH� HSLJHQHWLN� PHNDQL]PDODUÕ� ER]GX÷XQX�
J|VWHUHQ�ELU�GL]L�oDOÕúPD\Õ�GHUOHPLúWLU�������

9LWULILNDV\RQGDQ� VRQUD� VÕ÷ÕU� RRVLWOHULQGH� '1$� PHWLODV-
\RQXQXQ�D]DOGÕ÷Õ�J|VWHULOPLúWLU�������0LOUR\�YH�DUN���2FW��YH�
6R[�
QLQ� SURPRW|U� PHWLODV\RQXQXQ� YLWULIL\H� HGLOPLú� IDUH�
RRVLWOHULQGH�NRQWURO�JUXEXQD�NÕ\DVOD�|QHPOL�|Oo�GH�D]DOGÕ÷ÕQÕ�
EXOPXúWXU� ������ (N� RODUDN�� &KHQJ� YH� DUN��� WD]H� RRVLWOHUH�
NÕ\DVOD� YLWULIL\H� IDUH� RRVLWOHULQGH�'QPW���'QPW�D��'QPW�E�
YH� 'QPW�O� JHQOHULQLQ� HNVSUHV\RQXQXQ� |QHPOL� |Oo�GH�
D]DOGÕ÷ÕQÕ�J|VWHUPLúWLU� ������<DSÕOPÕú�RODQ�EX�oDOÕúPDODUGD��
'QPW�HQ]LPOHULQLQ�HNVSUHV\RQODUÕQÕQ�YLWULILNDV\RQ�LúOHPLQ�
GHQ�VRQUD�D]DOGÕ÷Õ�J|VWHULOPLúWLU��dDOÕúPDPÕ]GD�LVH�'QPW�D�
YH�'QPW�E� HNVSUHV\RQODUÕQÕQ� RRVLWWH� GH÷LúPHGL÷LQL� J|VWHU-
GLN�� %X� IDUNOÕOÕ÷ÕQ� W�UOHU� YH� WHNQLNOHU� DUDVÕ� IDUNOÕOÕNODUGDQ�
ND\QDNODGÕ÷ÕQÕ� G�ú�QPHNWH\L]�� 6WLQVKRII� YH� DUN�� VÕ÷ÕU�
EODVWRNLVWOHULQGH� NRQYDQVL\RQHO� NUL\RSUH]HUYDV\RQ� �\DYDú�
GRQGXUPD�� YH� YLWULILNDV\RQXQ� HWNLOHULQL� NDUúÕODúWÕUPÕúODUGÕU�
YH�NRQYDQVL\RQHO�RODUDN�NUL\RSUH]HUYH�HGLOHQ�VÕ÷ÕU�EODVWRNLV-
WOHULQGH� 'QPW�D� HNVSUHV\RQXQXQ� |QHPOL� |Oo�GH� D]DOGÕ÷ÕQÕ�
ELOGLUPLúOHUGLU�� DQFDN� YLWULIL\H� EODVWRNLVWOHU� LOH� NRQWURO�
EODVWRNLVWOHUL� DUDVÕQGD� 'QPW�D
QÕQ� JHQ� HNVSUHV\RQ� VHYL\H-
VLQGH�KHUKDQJL�ELU�IDUN�EXOPDPÕúODUGÕU�������%X�oDOÕúPDGD�LVH�
GL÷HU� oDOÕúPDODUÕQ� DNVLQH� YLWULILNDV\RQ� LúOHPLQGHQ� VRQUD�
HQ]LP� HNVSUHV\RQODUÕQÕQ� GH÷LúPHGL÷L� UDSRU� HGLOPLúWLU�� (N�
RODUDN�� +X� YH� DUN�� VÕ÷ÕU� RRVLWOHULQGH� JOREDO� '1$� PHWLODV-
\RQXQXQ�KHP�\DYDú�GRQGXUPD�KHP�GH�YLWULILNDV\RQGDQ�VRQUD�
|QHPOL� |Oo�GH� D]DOGÕ÷ÕQÕ� EXOPXúWXU� ����� %X� oDOÕúPDODUD�
X\JXQ�RODUDN��VRQXoODUÕPÕ]��NUL\RSUH]HUYDV\RQXQ�YH�\HQLGHQ�
transplantasyonundan sonra ovaryum dokusunda ve 
IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� HNVSUHV\RQXQXQ� |QHPOL�
|Oo�GH� D]DOGÕ÷ÕQÕ� J|VWHUPHNWHGLU�� '1$� PHWLODV\RQX�
'QPW¶ODU�WDUDIÕQGDQ�NDWDOL]H�HGLOLU��EX�QHGHQOH�D]DOPÕú�'QPW�
HNVSUHV\RQX�� JOREDO� '1$� PHWLODV\RQXQGD� ELU� D]DOPD\D�
QHGHQ�RODELOLU�YH�RYDU\XP�GRNXVX�YH�IROLN�OOHUGH�HSLJHQHWLN�
SURILOL�GH÷LúWLUHELOLU��$\UÕFD��WD]H�\HQLGHQ�WUDQVSODQWH�HGLOPLú�
YH\D� NUL\RSUH]HUYH� HGLOLS� \HQLGHQ� WUDQVSODQWH� HGLOPLú�
RYDU\XP� GRNXVXQGD�� 'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ�
ekspresyon seviyelerinin, transplantasyonun kendisinin DNA 
PHWLODV\RQ� GXUXPXQX� GH÷LúWLUHELOHFH÷LQL� J|VWHUPLúWLU��
%�\�\HQ� IROLN�OOHUGH�� NRQWUROH� NÕ\DVOD� 'd7� JUXEXQGD�
'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ� HNVSUHV\RQX� |QHPOL�
|Oo�GH�D]DOPÕúWÕU��'QPW
ODUÕQ�]DPDQVDO� LIDGHVL��RYDU\XP�YH�
IROLN�OOHULQGH� '1$� PHWLODV\RQX� LoLQ� NULWLN� RODELOLU�� o�QN��

��

Uysal F. ve ark.$NG�7ÕS�'�����������

LoLQ� KHU� VÕoDQGDQ� LNL� RYDU\XP� SDUoDVÕ� NXOODQÕOPÕúWÕU�� L��
NRQWURO��.��JUXEX��LL��RYDU\XP�SDUoDODUÕQÕQ�VÕFDNOÕN�NRQWUROO��
ELU� \DYDú� GRQGXUXFXGD� GRQGXUXOGX÷X� YH� �� KDIWD� VRQUD�
o|]�OG�÷�� GRQGXUXOPXú�o|]G�U�OP�ú� �'d�� JUXEX�� LLL��
RYDU\XP� SDUoDODUÕQÕQ� \HQLGHQ� D\QÕ� VÕoDQÕQ� VÕUW� NDVÕQD� �0��
WUDSH]LXV�� WUDQVSODQWH� HGLOGL÷L� �RWR�WUDQVSODQW�� KHWHURWRSLN�
WUDQVSODQWDV\RQ� �7���� LY�� GRQGXUXODUDN�o|]�OG�NWHQ� VRQUD�
VÕoDQÕQ�VÕUW�NDVÕQD�WUDQVSODQWH�HGLOGL÷L��'d7��JUXS��'HQH\VHO�
SURWRNRO�Q�|]HWL�ùHNLO��
GH�VXQXOPXúWXU�

Ovaryum dokusu kriyoprezervasyonu
AI^I̫�LWVL]ZUI�^M�t�bUM:
2YDU\XP�GRNXODUÕQÕQ�NUL\RSUH]HUYDV\RQX��GDKD�|QFH�\DSÕODQ�
ELU� SURWRNROH� J|UH� \DYDú� ELU� GRQGXUXFX� NXOODQÕODUDN�
�,FH&XEH��6\/DE��1HXSXUNHUVGRUI��$YXVWXU\D��LOH�\DSÕOPÕúWÕU�
������ 'RQGXUXFX\D� \�NOHQPHGHQ� |QFH�� GRNXODU� LON� RODUDN�
/HLERYLW]���� �/����� RUWDPÕQGD� ���� 0� GLPHWLO� V�OIRNVLW�
�'062��� ���� 0� VXNUR]� YH� ���� IHWDO� VÕ÷ÕU� VHUXPX� �)%6��
LoHUHQ���P/�NUL\RSURWHNWLI�VRO�V\RQD�DNWDUÕOÕS�YH���&
GH����
GDNLND� LQN�EH� HGLOPLúWLU�� 'RNXODU� \DYDú� GRQGXUXFX\D�
NRQXOGXNWDQ�VRQUD�VÕFDNOÕN���&
GHQ����&
\H���&�GN�KÕ]ÕQGD�
VR÷XWXOPXú� YH� DUGÕQGDQ� ���&
GH� ��� GDNLND� EHNOHWLOPLúWLU��
'DKD� VRQUD� ����&�GN� KÕ]OD� ����&
\H� VR÷XWXOXS� DUGÕQGDQ�
����&
\H���&�GN�KÕ]ÕQGD�VR÷XWPD�\DSÕOPÕúWÕU��6ÕYÕ�QLWURMHQH�
GDOGÕUÕOPDGDQ� |QFH� GRNXODU� ���&�GDNLND� KÕ]ÕQGD� �����&
\H�
VR÷XWXOPXúWXU�

d|]PH� LúOHPL� LoLQ�� LNL�KDIWDOÕN�NUL\RSUH]HUYDV\RQGDQ�VRQUD�
RYDU\XP� GRNXODUÕQÕ� LoHUHQ� NUL\RYL\DOOHU� VÕYÕ� QLWURMHQGHQ�
oÕNDUÕOÕS�RGD�VÕFDNOÕ÷ÕQGD���GDNLND�WXWXOPXúWXU�YH�WDP�HULPH�
VD÷ODQDQD�NDGDU����&
OLN�VX�EDQ\RVXQGD�HULWLOPLúWLU��'RNXODU�
GDKD� VRQUD� �� GDNLND� V�UH\OH� �0� '062� YH� ���0� VDNDUR]�
LoHUHQ� /���� RUWDPÕQGD� LQN�EH� HGLOPLúWLU�� 'DKD� VRQUD�
QXPXQHOHU�VÕUDVÕ\OD����0�'062�YH����0�V�NUR]�LoHUHQ�/����
RUWDPÕQD� YH� ����0� VDGHFH� V�NUR]� LoHUHQ� /���� RUWDPÕQD�
NRQXOPXúWXU�� 6RQ� RODUDN� /���� RUWDPÕQD� DNWDUÕODQ� RYDU\XP�
SDUoDODUÕ�GHQH\�JUXSODUÕQD�GD÷ÕWÕOPÕúWÕU�

Parafine gömme
'RNXODU� %RXLQ� VRO�V\RQXQGD� �6LJPD�$OGULFK�� RGD� VÕFDN-
OÕ÷ÕQGD� �� VDDW� WXWXOPXúWXU� YH� DUWDQ� HWDQRO� VHYL\HOHUL� LOH�
GHKLGUH� HGLOLS�� NVLOHQGH� úHIIDIODúWÕUÕOGÕNWDQ� VRQUD� SDUDILQH�
J|P�OP�úW�U��3R]LWLI�\�NO��VOD\WODUD��7KHUPR�6FL���5RFNIRUG��
,/��$%'�����P�NDOÕQOÕ÷ÕQGD�VHUL�NHVLWOHU�DOÕQDUDN�LPP�QRKLV-
WRNLP\DVDO�DQDOL]�\DSÕOPÕúWÕU��ùHNLO����

ùHNLO� ��� 'HQH\� WDVDUÕPÕ�� $�� *UXSODUÕQ� ROXúWXUXOPDVÕ�� %�� (OGH� HGLOHQ�
GRNXODUÕQ� KLVWRORMLN� WHNQLNOHUGH� NXOODQÕOPDVÕ�� .�� NRQWURO�� 'd��
GRQPXú�o|]G�U�OP�ú�� 7�� WUDQVSODQWH� HGLOPLú�� 'd7�� GRQGXUXO-
PXú�o|]G�U�OP�ú�YH�\HQLGHQ�WUDQVSODQWH�HGLOPLú�

ʈUU�VWPQ[\WSQUaI
$YLGLQ�ELRWLQ� SHURNVLGD]� \|QWHPL�� 'QPW�D� YH� 'QPW�E�
SURWHLQ� HNVSUHV\RQXQXQ� GD÷ÕOÕPÕQÕ� YH� \R÷XQOX÷XQX� VDSWD-
PDN� LoLQ� NXOODQÕOPÕúWÕU�� .ÕVDFD�� NHVLWOHULQ� JHFH� ER\XQFD�
���&
GH� LQN�EDV\RQXQGDQ� VRQUD� GRNXODU� NVLOHQ� LoLQGH�
SDUDILQGHQ�DUÕQGÕUÕOPÕúWÕU�YH�DUGÕQGDQ�D]DODQ�HWDQRO�NRQVDQW-
UDV\RQ� VHULOHULQGH� UHKLGUH� HGLOPLúWLU��$UGÕQGDQ�� HSLWRSODUÕQ�
DoÕOPDVÕ� LoLQ� NHVLWOHU�� PLNURGDOJD� IÕUÕQ� ����� ZDWW
WD� �[��
GDNLND��NXOODQÕODUDN�VLWUDW�WDPSRQX��S+������LoLQH�DOÕQPÕúWÕU��
(QGRMHQ� SHURNVLGD]� DNWLYLWHVL�� RGD� VÕFDNOÕ÷ÕQGD� ��� GDNLND�
ER\XQFD���� KLGURMHQ� SHURNVLW� LoHUHQ�PHWDQRO� LoLQGH� EORNH�
HGLOPLúWLU�� )RVIDW� WDPSRQOX� WX]OX� VX� �3%6�� LOH� ELUNDo�
\ÕNDPDQÕQ� DUGÕQGDQ�� DQWLNRUODUÕQ� VSHVLILN� ROPD\DQ� ED÷ODQ-
PDVÕQÕ�|QOHPHN�LoLQ�NHVLWOHU��RGD�VÕFDNOÕ÷ÕQGD���GDNLND�EORNH�
HGLFL� WDPSRQ� �7KHUPR� 6FLHQWLILF�� LOH� EORNH� HGLOPLúWLU��
.HVLWOHU� SULPHU� DQWLNRUODUOD� LQN�EH� HGLOPLúWLU�� 'QPW�D�
�������� NDWDORJ� QR�� DE�������$EFDP�� YH� 'QPW�E� ��������
NDWDORJ�QR�� DE������$EFDP���+HU� VOD\WWDNL� �o� NHVLWWHQ� ELUL��
QHJDWLI� NRQWURO� �SULPHU� DQWLNRUXQ� ROPDGÕ÷Õ�� RODUDN�
NXOODQÕOPÕúWÕU��1HJDWLI�NRQWURO�DúDPDVÕQÕQ�|QHPL��NXOODQÕODQ�
DQWLNRUXQ� VSHVLILNOL÷LQL� J|VWHUPHN� LoLQGLU�� 3%6� LoLQGH�
\ÕNDQDQ� NHVLWOHU�� VHNRQGHU� DQWLNRU� �������� NDWDORJ� QR��
%$�������9HFWRU��LOH�RGD�VÕFDNOÕ÷ÕQGD���VDDW�V�UH\OH�LQN�EH�
HGLOPLúWLU��6RQ�RODUDN�NHVLWOHU�VWUHSWDYLGLQ�KRUVHUDGLVK�SHUR[-
LGDVH��+53��NRPSOHNVL��NDWDORJ�QR��76������7KHUPR�6FLHQ-
WLILF��LOH�RGD�VÕFDNOÕ÷ÕQGD����GDNLND�LQN�EH�HGLOPLúWLU��øPP�Q�
UHDNVL\RQODUÕ� J|UVHOOHúWLUPHN� LoLQ� ���
�GLDPLQREHQ]LGLQ�
�'$%�� NURPRMHQL� �NDWDORJ� QR�� '������ 6LJPD�$OGULFK��
NXOODQÕOPÕúWÕU� YH� VX� LOH� \ÕNDQGÕNWDQ� VRQUD� NHVLWOHU� 0D\HU�
KHPDWRNVLOHQ� LOH�ER\DQPÕúWÕU��*|U�QW�OHU�[����[���YH�[����
E�\�WPHOHUGH� PLNURVNRSWDQ� �&DUO� =HLVV�� 2EHUNRFKHQ��
$OPDQ\D��HOGH�HGLOPLúWLU��
7RWDO�RYDU\XP�GH÷HUOHQGLUPHOHUL� LoLQ��KHU�JUXSWDNL�'QPW�D�
YH� 'QPW�E� SURWHLQOHULQLQ� HNVSUHV\RQ� VHYL\HOHUL� ,PDJH-�
\D]ÕOÕPÕ� �1,+��$%'�� LOH� DQDOL]� HGLOLUNHQ� RYDU\XP� IROLN�O��
GH÷HUOHQGLUPHOHUL� LoLQ�� HNVSUHV\RQ� VHYL\HOHUL� +�6FRUH� LOH�
DQDOL]�HGLOPLúWLU�

JHOLúLPOH�LOJLOL�JHQOHULQ�WUDQVNULSVL\RQHO�DNWLYLWHOHULQL�G�]HQ-
OHPHNWHGLUOHU�� 3ULPRUGL\DO� IROLN�O� UH]HUYLQL� NRQWURO� HGHQ�
EDVNÕOD\ÕFÕ� JHQOHULQ�SURWHLQOHULQ� HNVSUHV\RQXQXQ�� |]HOOLNOH�
transplantasyondan sonra, ovaryan kriyoprezervasyonu 
DUGÕQGDQ� GH÷LúWL÷L� GDKD� |QFHGHQ� J|VWHULOPLúWLU� ������
dDOÕúPDPÕ]GD��'1$�PHWLODV\RQXQX�JHUoHNOHúWLUHQ�HQ]LPOH��
ULQ� GH� \DSÕODQ� LúOHPOHUGHQ� VRQUD� GH÷LúWL÷L� J|VWHULOPLúWLU��
%LOLQGL÷L� �]HUH�� '1$� PHWLODV\RQX� JHQOHULQ� NRQWURO�Q��
VD÷OD\DQ� DQD� úDOWHUH� EHQ]HWLOLU�� *HQ� HNVSUHV\RQODUÕQÕQGDNL�
GH÷LúLP�'1$�PHWLODV\RQX�LOH�LOLúNLOL�ROXS�JHQOHULQ�EDVNÕODQ-
PDVÕ�\D�GD�DNWLYDV\RQX�'1$�PHWLODV\RQXQXQ�NRQWURO�QGH��
GLU�� 3ULPRUGL\DO� IROLN�O� UH]HUYLQL� NRQWURO� HGHQ� EDVNÕOD\ÕFÕ�
JHQOHULQ�SURWHLQOHULQ� HNVSUHV\RQXQXQ� GH÷LúPHVL� '1$�
PHWLODV\RQXQXQ�GH÷LúLPLQGHQ�ND\QDNODQÕ\RU�RODELOLU�

2YDU\XP� JUDIWODUÕQÕQ� EDúDUÕOÕ� LPSODQWDV\RQX� UHYDVN�ODU-
L]DV\RQ�SHUL\RGXQD�ED÷OÕGÕU��o�QN��GRNX�LPSODQWODUÕ�DQML\R-
JHQH]� ROXúDQD� NDGDU� LVNHPLN� KDVDUD� PDUX]� NDOÕU� ������
+LSRNVLN�VWUHVLQ�JOREDO�'1$�PHWLODV\RQX�YH\D�'1$�GHPHWL-
ODV\RQ�V�UHoOHULQL�YH�D\UÕFD�oHúLWOL�GRNXODUGD�'QPW�HQ]LPOH��
ULQLQ� HNVSUHV\RQXQX� GH÷LúWLUGL÷L� ELOLQPHNWHGLU� ��������� %X�
nedenle, nakledilen ovaryum dokusunda hipoksik stresin 
EDúOÕFD�QHGHQL�RODQ�JHFLNPLú�\HQLGHQ�GDPDUODQPD�V�UHFLQLQ��
PRGHOLPL]GH�'QPW�D� YH�'QPW�E
QLQ� GH÷LúWLULOPLú� HNVSUHV��
\RQXQX�LQG�NOH\HELOHFH÷LQL�WDKPLQ�HWPHN�P�PN�QG�U�
 
SONUÇ
.UL\RSUH]HUYDV\RQXQ� 'QPW�D� YH� 'QPW�E� SURWHLQ� HNVSUHV��
yonu üzerindeki etkisini analiz eden ve yeniden transplantas- 
\RQ� LúOHPLQLQ� HWNLVLQL� WHVW� HGHQ� oDOÕúPDPÕ]�� NUL\RSUH]HU-
YDV\RQ�YH�\HQLGHQ� WUDQVSODQWDV\RQXQ�VÕoDQ�RYDU\XPODUÕQGD�
'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕQÕ� |QHPOL� |Oo�GH�
GH÷LúWLUGL÷LQL� J|VWHUPLúWLU�� 'QPW� JHQOHULQLQ� HNVLNOL÷LQLQ�
LPSULQWLQJ�ER]XNOXNODUÕQD��HSLJHQHWLN�DQRPDOLOHUH��HPEUL\R��
QLN�|O�PH�YH\D�PDWHUQDO�EDVNÕ�ND\EÕQD�\RO�DoWÕ÷Õ�ELOLQGL÷LQ-
den, DNA metilasyon durumunun dondurarak saklama ve 
\HQLGHQ�WUDQVSODQWDV\RQXQ�DUGÕQGDQ�GH÷LúHELOHFH÷LQL�YXUJX-
ODPDN�|QHPOLGLU��'HQH\�KD\YDQODUÕQGD�YH�|]HOOLNOH� LQVDQGD�
GDKD�LOHUL�YH�PROHN�OHU�oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU�

7HúHNN�U� 
9HULOHUL�VD÷OD\DQ�W�P�\D]DUODUD�WHúHNN�U�HGHUL]�
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ABSTRACT
Objective: 
'1$�PHWK\ODWLRQ�LQFOXGHV�PDLQWHQDQFH�DQG�GH�QRYR�PHWK\O-
DWLRQ� SURFHVV� WKDW� DUH� FDWDO\]HG� E\�'1$�PHWK\OWUDQVIHUDVH�
�'QPW��HQ]\PHV�DQG�WKHVH�HQ]\PHV�SRVVHVV�FUXFLDO�UROHV�LQ�
PHWK\ODWLRQ� RI� JHQHV� DVVRFLDWHG� ZLWK� WKH� GHYHORSPHQW� RI�
RYDULDQ�IROOLFOHV��7KH�DLP�RI�WKLV�VWXG\�LV�WR�HYDOXDWH�ZKHWKHU�
H[SUHVVLRQ� RI� 'QPW�D� DQG� 'QPW�E� SURWHLQ� OHYHOV� FKDQJH�
DIWHU�FU\RSUHVHUYDWLRQ�DQG�UH�WUDQVSODQWDWLRQ�RI�RYDULDQ�WLVVXH�
in rats. 

Methods: 
)RXU� JURXSV� ZHUH� GHVLJQHG� DV�� IUHVK� FRQWURO� �)&���
IUR]HQ�WKDZHG� �)7��� IUHVK� UH�WUDQVSODQWHG� �7��� DQG�
IUR]HQ�WKDZHG�DQG�UH�WUDQVSODQWHG��)77����6ORZ�IUHH]LQJ�ZDV�
XVHG�WR�FU\RSUHVHUYH�WKH�RYDULDQ�WLVVXH�SLHFHV�DQG�H[SUHVVLRQ�
RI�'QPW�D�DQG�'QPW�E�SURWHLQV�ZDV�DVVHVVHG�E\�LPPXQRKLV-
WRFKHPLVWU\��

Result: 
([SUHVVLRQ�RI�'QPW�D�DQG�'QPW�E�VLJQLILFDQWO\�GHFUHDVHG�LQ�
RYDULDQ� IROOLFOHV� LQ� )7��7� DQG�)77�JURXSV�ZKHQ� FRPSDUHG�
ZLWK�)&V�

Conclusion: 
([SUHVVLRQ� RI� 'QPW� HQ]\PHV� KDV� EHHQ� DOWHUHG� ERWK� DIWHU�
FU\RSUHVHUYDWLRQ� DORQH� DQG� IROORZLQJ� UH�WUDQVSODQWDWLRQ�
F\FOHV� ZKLFK� PD\� OHDG� WR� GLVWXUEHG� '1$� PHWK\ODWLRQ�
SURFHVVHV�GXULQJ�UDW�IROOLFXORJHQHVLV��

Key Words: 
'1$�PHWK\ODWLRQ��'QPW�HQ]\PHV��2YDULDQ�WLVVXH�FU\RSUHV-
ervation, Fertility preservation

/ʈ:ʈ̪
<DUGÕPFÕ� �UHPH� WHNQLNOHULQLQ� �<h7�� DPDFÕ� LQ� YLWUR� RODUDN�
GLúL� YH� HUNHN� JRQDGODUÕQGD� LQIHUWLOLWHQLQ� WHGDYL� HGLOPHVL� YH�
|QOHQPHVLGLU�� <h7� SURVHG�UOHUL� NRQWUROO�� RYHU� KLSHU-
stimülasyonu, in vitro fertilizasyon, intrasitoplazmik sperm 
HQMHNVL\RQX�� HPEUL\R� N�OW�U�� YH� HPEUL\R� WUDQVIHUL� JLEL�
WHNQLNOHUGHQ� ROXúXUNHQ�� IHUWLOLWHQLQ� NRUXQPDVÕ� LoLQ� NUL\R-
SUH]HUYDV\RQ��JDPHW��HPEUL\R��RYDU\XP�YH�WHVWLV�GRNXODUÕQ-
GD� \DSÕOPDNWDGÕU� ������� /LWHUDW�UGH�� <h7� WHNQRORMLOHUL\OH�
G�Q\D\D�JHOHQ�oRFXNODUÕQ��GR÷DO�RODUDN�JHEH�NDODQ�oRFXNODUD�
NÕ\DVOD� HSLJHQHWLN� DQRPDOL� ULVNLQLQ� GDKD� \�NVHN� ROGX÷X�
ELOLQPHNWHGLU��������
(SLJHQHWLN� DQRPDOLOHUH� HN� RODUDN�� DUWPÕú� NRQMHQLWDO� YH\D�
NURPR]RPDO� DQRPDOLOHU� ����� GR÷XP� GHIHNWOHUL�� ���� YH�
LPSULQWLQJ� ER]XNOXNODUGD� ���� <h7� LOH� GR÷DQ� oRoXNODUGD�
|QJ|U�OP�úW�U�� dDOÕúPDODU�� <h7� SURVHG�UOHULQLQ�� JOREDO�
DNA metilasyon seviyelerini, Dnmt enzimlerinin ekspres- 
\RQXQX�YH�KLVWRQ�PRGLILNDV\RQODUÕQÕ�HWNLOH\HUHN�LPSULQWLQJ�
JHQOHULQ�HNVSUHV\RQXQX�GH÷LúWLUHELOGL÷LQL�ELOGLUPLúWLU���������

'1$� PHWLODV\RQX�� K�FUHVHO� IDUNOÕODúPD�� ;� NURPR]RPX�
LQDNWLYDV\RQX�� W�P|U� ROXúXPX�� WUDQVNULSVL\RQHO� EDVNÕ�DNWL-
YDV\RQ�YH�JHQRPLN�EDVNÕODPDGD�|QHPOL�URO�R\QDU�������

'H�QRYR�PHWLODV\RQ�YH�V�UG�UPH�PHWLODV\RQX�JLEL�LNL�IDUNOÕ�
'1$� PHWLODV\RQ� PHNDQL]PDVÕ� WDQÕPODQPÕúWÕU�� GH� QRYR�
PHWLODV\RQ��PHWLOOHQPHPLú�'1$�]LQFLULQLQ�PHWLODV\RQXQGDQ�
sorumluyken, sürdürme metilasyon, DNA replikasyonu 
VÕUDVÕQGD� \DUÕ�PHWLOOHQPLú� '1$� ]LQFLULQLQ� PHWLODV\RQXQX�
VD÷ODU�� %X� ]DPDQD� NDGDU� WDQÕPODQPÕú� 'QPW��� 'QPW���
'QPW�D��'QPW�E��'QPW�O�YH�'QPW�F�ROPDN��]HUH�DOWÕ�IDUNOÕ�
'1$� PHWLOWUDQVIHUD]� HQ]LPL� �'QPW�� YDUGÕU�� 'QPW�D� YH�
'QPW�E�HQ]LPOHUL�GH�QRYR�PHWLODV\RQGD�NULWLN�UROH�VDKLSWLU�
YH�\HQL�LPSULQWOHULQ�ROXúPDVÕQÕ�VD÷ODU�������

.UL\RSUH]HUYDV\RQ� �GRQGXUDUDN� VDNODPD��� K�FUHOHULQ� YH�
GRNXODUÕQ�VÕIÕU�GHUHFHQLQ�DOWÕQGDNL�ÕVÕODUD�NDGDU�VR÷XWXODUDN��
E�W�Q� EL\RORMLN� DNWLYLWHOHULQLQ� GXUGXUXOPDVÕ� YH� JHOHFHNWH�
NXOODQÕOPDVÕ� DPDFÕ\OD� VDNODQPDVÕQÕ� LIDGH� HGHU� ����� YH�
<h7¶QGH� VÕNOÕNOD� NXOODQÕOÕU�� .UL\RSUH]HUYDV\RQ� \DYDú�
GRQGXUPD�YH�YLWULILNDV\RQ�ROPDN��]HUH�LNL�IDUNOÕ�\|QWHPGHQ�
ROXúXU��+HU�LNL�\|QWHP�GH�IDUNOÕ�HQGLNDV\RQODUD�VDKLS�ROVD�GD��
JRQDG� GRNX� GRQGXUPDVÕQGD� \DYDú� GRQGXUPD� DOWÕQ� VWDQGDUW�
RODUDN�NDEXO�HGLOPHNWHGLU�������6RQ�ELUNDo�\ÕOGD��DUWDQ�VD\ÕGD�
oDOÕúPD�� GRQPD�o|]�OPH� V�UHoOHULQLQ� JHQHWLN� YH� HSLJHQHWLN�
GH÷LúLNOLNOHUH� QHGHQ� ROGX÷XQX�� SOXULSRWHQV� EHOLUWHoOHULQLQ�
HNVSUHV\RQXQX� D]DOWWÕ÷ÕQÕ� YH� K�FUH� VD÷NDOÕPÕQÕ� YH�
LúOHYVHOOL÷LQL��'1$�E�W�QO�÷�Q��YH�Q�NOHHU�\DSÕODUÕ��SURWHLQ�
HNVSUHV\RQXQX� YH� K�FUH� LVNHOHWLQL� ROXPVX]� HWNLOHGL÷LQL�
RUWD\D�NR\PXúWXU�������
.UL\RSUH]HUYDV\RQXQ�VÕ÷ÕU�RRVLWOHULQGH�JOREDO�'1$�PHWLODV-
\RQXQGD�G�ú�úH�YH�HPEUL\RODUÕQGD�+���JHQ�HNVSUHV\RQXQGD�
DUWÕúD�QHGHQ�ROGX÷X�J|VWHULOPLúWLU���������

*HOLúLP�DúDPDODUÕ�ER\XQFD�PHPHOL�JDPHWOHULQGH�YH�HPEUL��
\RODUÕQGD�PHWLODV\RQ�GH÷LúLNOLNOHUL\OH�LOJLOL�YHULOHU�ROPDVÕQD�
UD÷PHQ�� GRQGXUDUDN� VDNODPD� YH� \HQLGHQ� WUDQVSODQWDV\RQXQ�
GLúL� JRQDGODUÕQ� PHWLODV\RQ� GXUXPX� �]HULQGHNL� HWNLVL� KDOD�
DUDúWÕUPD\D� LKWL\Do� GX\PDNWDGÕU�� %X� oDOÕúPDQÕQ� DPDFÕ��
NUL\RSUH]HUYDV\RQXQ� YH� WUDQVSODQWDV\RQXQXQ� VÕoDQODUGD�
RYDU\XP� IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ�
HNVSUHV\RQ�G�]H\L�YH�ORNDOL]DV\RQX��]HULQH�HWNLVLQL�DUDúWÕU-
PDNWÕU�� dDOÕúPDPÕ]GD�� KHP� NUL\RSUH]HUYDV\RQ� KHP� GH�
\HQLGHQ� WUDQVSODQWDV\RQ� VRQUDVÕQGD� RYD\XP� IROLN�OOHULQGH�
'QPW�D� YH� 'QPW�E� SURWHLQ� VHYL\HOHULQLQ� HNVSUHV\RQXQXQ�
|QHPOL� |Oo�GH� D]DOGÕ÷Õ� J|VWHULOPLúWLU�� EX� VRQXo� KHP� NUL\R-
prezervasyonun hem de yeniden transplantasyonun de novo 
PHWLODV\RQ�V�UHoOHUL�LOH�LOJLOL�HSLJHQHWLN�GH÷LúLNOLNOHUH�QHGHQ�
RODELOHFH÷LQL�J|VWHUPLúWLU�

GEREÇ ve YÖNTEM
,MVMa�\I[IZÜUÜ
'HQH\�SURWRNRO��$QNDUD�hQLYHUVLWHVL�+D\YDQ�$UDúWÕUPDODUÕ�
(WLN�.XUXOX�WDUDIÕQGDQ�������������SURWRNRO�QXPDUDVÕ�LOH�YH�
$NGHQL]�hQLYHUVLWHVL������������SURWRNRO�QXPDUDVÕ�LOH�RQD\-
ODQPÕúWÕU�� %Hú� KDIWDOÕN� :LVWDU� GLúL� VÕoDQODU� �Q ����$QNDUD�
hQLYHUVLWHVL�+D\YDQ�$UDúWÕUPDODUÕ�%LULPL
QGH����VDDW�D\GÕQ-
OÕN�NDUDQOÕN�G|QJ�V�QGH�WXWXODUDN�EDUÕQGÕUÕOPÕúWÕU�
+D\YDQODU� DUDVÕQGDNL� |VWUXV� VLNOXVX� IDUNOÕOÕNODUÕQÕ� RUWDGDQ�
NDOGÕUPDN� LoLQ�� G|UW� JUXSWDQ� HOGH� HGLOHQ� RYDU\XPODU� �� HúLW�
SDUoD\D� �a�PP�� GRNX�� D\UÕOPÕúWÕU�� '|UW� JUXEX� ROXúWXUPDN�

H-skor analizi
'QPW�D� YH� 'QPW�E� +�VNRUODUÕ�� VLWRSOD]PLN� YH\D� Q�NOHHU�
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SURWHLQ� HNVSUHV\RQ� VHYL\HOHUL� LoLQ� KHU� DúDPDGDQ� HQ� D]� ���
RYDU\XP� IROLN�O��GH÷HUOHQGLULOGL� YH�RUWDODPD�ELU� SXDQ� HOGH�
HGLOPLúWLU�� 'H÷HUOHQGLULOHQ� IROLN�O� VD\ÕODUÕ�� 3ULPRUGL\DO�
IROLN�O�� ������� 3ULPHU� IRO�N�O�� ������� 6HNRQGHU� IROLN�O��
�������7HUVL\HU�IROLN�O��������
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RYDU\XP�LQWHUVWLV\HO�K�FUHOHULQLQ�VLWRSOD]PD�YH�oHNLU�
GHNOHULQGH�'QPW�D�HNVSUHV\RQX�PHYFXWWX��ùHNLO���,�D�YH�I���
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NL� IROLN�OOHULQ� RRVLWOHULQGH� 'QPW�D� HNVSUHV\RQX� PHYFXWWX�
�ùHNLO� ��,� D� YH� I��� 'd�� 7� YH� 'd7� JUXSODUÕQÕQ� RRVLWOHULQGH�
'QPW�D�HNVSUHV\RQX�GH÷LúPHGL��ùHNLO���,�E��F��G��J��K�YH�L���
1HJDWLI� NRQWURO� ER\DPDVÕ�� DQWLNRUXQ� VSHVLILN� ROPD\DQ�
ED÷ODQPDVÕQÕ�J|VWHUPHGL��ùHNLO���H��M���øPP�Q�LúDUHWOHPHOHU�
QLFHOOHúWLULOGL÷LQGH�� 'd�� 7� YH� 'd7� JUXSODUÕQGD� 'QPW�D�
HNVSUHV\RQ� G�]H\LQGH� D]DOPD�� 'd7� JUXEXQGD� 7� JUXEXQD�
J|UH� 'QPW�D� HNVSUHV\RQXQGD� GDKD� ID]OD� D]DOPD� L]OHQGL�
�ùHNLO���,,��

ùHNLO����2YDU\XP�GRNXODUÕQGD�'QPW�D
QÕQ�HNVSUHV\RQX��,��'QPW�D�HNVSUH-
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oXEXNODUÕ� ����ȝP�

'QPW�D�HNVSUHV\RQX�RYDU\XP�IROLN�OOHULQGH�GH÷HUOHQGLULOGL��
3ULPRUGLDO� IROLN�OOHUGH�� 'QPW�D
QÕQ� HNVSHUV\RQX�� NRQWURO�
JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd�� 7� YH� 'd7� JUXSODUÕQGD�
EHQ]HUGL� �ùHNLO� ��,,,��� 3ULPHU� IROLN�OOHUGH��'QPW�D� HNVSUH-
V\RQX�� NRQWURO� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd� JUXEXQGD�
|QHPOL�|Oo�GH�DUWWÕ��S��������$\UÕFD�'QPW�D�HNVSUHV\RQX��7�
YH� 'd7� JUXSODUÕQGD� 'd� JUXEXQD� J|UH� D]DOGÕ� �S��������
6HNRQGHU�IROLN�OOHUGH��'QPW�D�HNVSUHV\RQX��NRQWURO��'d�YH�
7� JUXSODUÕ� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd7� JUXEXQGD� |QHPOL�
|Oo�GH� D]DOGÕ� �S�������� 7HUVL\HU� IROLN�OOHULQGH�� 'QPW�D�
HNVSUHV\RQX� 'd7� JUXEXQGD� NRQWURO� JUXEXQD� J|UH� DQODPOÕ�
RODUDN�D]DOÕUNHQ��S��������'d7�JUXEXQGD�'d�JUXEXQD�J|UH�
HNVSUHV\RQX�DQODPOÕ�RODUDN�D]DOGÕ��S�������

6ÕoDQ�RYDU\XPODUÕQGD�YH�IROLN�OOHULQGH�
'QPW�E�HNVSUHV\RQX
'd��7�YH�'d7�JUXSODUÕQGD�'QPW�E
QLQ�HNVSUHV\RQ�VHYL\HOHUL�
YH�K�FUHVHO�ORNDOL]DV\RQODUÕ�DQDOL]�HGLOGL�YH�NRQWURO�JUXEX�LOH�
NDUúÕODúWÕUÕOGÕ��.RQWURO�JUXEXQGD��JUDQ�OR]D�� WHND� LQWHUQD�YH�
RYDU\XP� LQWHUVWLV\HO� K�FUHOHULQLQ� VLWRSOD]PD� YH� oHNLU��
GHNOHULQGH�'QPW�E�HNVSUHV\RQX�PHYFXWWX��ùHNLO���,�D�YH�I���
'd�� 7� YH� 'd7� JUXSODUÕQÕQ� JUDQ�OR]D�� WHND� LQWHUQD� YH�
RYDU\XP� LQWHUVWLV\HO� K�FUHOHULQGH� HNVSUHV\RQX�� NRQWURO�
JUXEX�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��S��������ùHNLO���,�E��F��G��J��K�
YH�L��DQODPOÕ�RODUDN�GDKD�G�ú�NW���$\UÕFD�NRQWURO�JUXEXQGDNL�
IROLN�OOHULQ� RRVLWOHULQGH� GH� 'QPW�E� HNVSUHV\RQX� PHYFXWWX�
�ùHNLO� ��,� D� YH� I��� 'd�� 7� YH� 'd7� JUXSODUÕQÕQ� RRVLWOHULQGH�
'QPW�E�HNVSUHV\RQX�GH÷LúPHGL��ùHNLO���,�E��F��G��J��K�YH�L���
'QPW�D�LIDGHVL�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��'QPW�E�HNVSUHV\RQX��
oHúLWOL� JHOLúLP� DúDPDODUÕQGD� W�P� IROLN�OOHULQ� RRVLWOHULQGH�
GDKD� \�NVHN� LPP�Q� ER\DPD� \R÷XQOX÷XQD� VDKLSWL�� øPP�Q�
LúDUHWOHPHOHU�QLFHOOHúWLULOGL÷LQGH��'QPW�E�HNVSUHV\RQ�G�]H\L�

7� JUXEXQGD� 'd� JUXEXQD� J|UH� GDKD� \�NVHNWL� � YH� 'QPW�E�
HNVSUHV\RQX�'d7�JUXEXQGD�7�JUXEXQD�J|UH�DQODPOÕ�RODUDN�
D]DOGÕ��S��������ùHNLO���,,��
'QPW�E� HNVSUHV\RQXQXQ� GD÷ÕOÕPÕ� RYDU\XP� IROLN�OOHULQGH�
GH÷HUOHQGLULOGL��3ULPRUGLDO�IROLN�OOHUGH��'QPW�E
QÕQ� LIDGHVL��
NRQWURO� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� 'd�� 7� YH� 'd7�
JUXSODUÕQGD� EHQ]HUGL� �ùHNLO� ��,� I�L� JLULúOHUL� YH� ùHNLO� ��,,,���
3ULPHU� IROLN�OOHUGH�� 'QPW�E� HNVSUHV\RQX�� NRQWURO� YH� 'd�
JUXSODUÕ�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��7�YH�'d7�JUXSODUÕQGD�|QHPOL�
|Oo�GH� D]DOGÕ� �S��������$\UÕFD��'QPW�E� HNVSUHV\RQX��'d7�
JUXEXQGD� 7� JUXEX� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� |QHPOL� |Oo�GH�
D]DOGÕ��S��������ùHNLO���,,,���6HNRQGHU�IROLN�OOHUGH��'QPW�E�
HNVSUHV\RQX��NRQWURO�YH�'d�JUXSODUÕ�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�7�
YH�'d7�JUXSODUÕQGD� DQODPOÕ� RODUDN� D]DOGÕ� �S��������$\UÕFD�
'QPW�E�HNVSUHV\RQ�VHYL\HVL�'d7�JUXEXQGD�7�JUXEXQD�J|UH�
GDKD� G�ú�NW�� �S������� �ùHNLO� ��,,,��� 7HUVL\HU� IROLN�OOHUGH��
'QPW�E
QLQ� HNVSUHV\RQX�� 'd7� JUXEXQGD� NRQWRO� JUXEXQD�
NÕ\DVOD�|QHPOL�|Oo�GH�D]DOÕUNHQ��S��������'d7�JUXEXQGD�'d�
JUXEXQD�NÕ\DVOD�HNVSUHV\RQX�|QHPOL�|Oo�GH�D]DOGÕ��S�������
�ùHNLO���,,,��

ùHNLO����2YDU\XP�GRNXODUÕQGD��'QPW�D
QÕQ�HNVSUHV\RQX��,��'QPW�E�HNVSUH-
V\RQX��NRQWURO�JUXEXQGD��.���D��I���GRQPXú�o|]G�U�OP�ú�JUXS��'d���E��J���
WUDQVSODQWH� HGLOPLú� JUXS� �7�� �F�� K��� GRQGXUXOPXú�o|]G�U�OP�ú� YH� \HQLGHQ�
WUDQVSODQWH�HGLOPLú�JUXS��'d7���G��L���SULPRUGL\DO�IROLN�OOHU��I�L��YH�QHJDWLI�
NRQWURO� �H�� M�� J|VWHULOPLúWLU�� ,,�� 7�P� JUXSODUÕQ� RYDU\XPODUÕQGD� 'QPW�E�
SURWHLQLQLQ� J|UHOL� HNVSUHV\RQ� VHYL\HVL�� ,,,�� )DUNOÕ� HYUHOHUGHNL� RYDU\XP�
IROLN�OOHULQGH�'QPW�E�SURWHLQLQLQ�J|UHOL�HNVSUHV\RQ�VHYL\HVL��6�WXQODUGDNL�
KDUIOHU�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕNODUÕ�J|VWHUPHNWHGLU��S��������D��.�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��E��'d�JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��F��7�
JUXEXQGDQ�|QHPOL�|Oo�GH�IDUNOÕ��'QPW�E�LIDGHVL��'d��7�YH�'d7�JUXSODUÕQGD��
NRQWURO�JUXEX\OD��D�RODUDN�J|VWHULOHQ��NDUúÕODúWÕUÕOGÕ÷ÕQGD�|QHPOL�|Oo�GH�GDKD�
D]GÕ��'QPW�E� HNVSUHV\RQ� VHYL\HVL��7� JUXEXQGD�'d� JUXEXQD� J|UH� DQODPOÕ�
GHUHFHGH�\�NVHNWL��E�LOH�J|VWHULOPLúWLU���'QPW�E�HNVSUHV\RQ�VHYL\HVL��'d7�
JUXEXQGD� 7� JUXEXQD� J|UH� �F� LOH� J|VWHULOHQ�� |QHPOL� |Oo�GH� GDKD� G�ú�NW���
gOoHN�oXEXNODUÕ� ����ȝP�

<):<1̪5)
%X�oDOÕúPDGD��KHP�WHN�EDúÕQD�NUL\RSUH]HUYDV\RQXQ�KHP�GH�
\HQLGHQ� WUDQVSODQWDV\RQ� V�UHoOHULQLQ� VÕoDQ� RYDU\XPODUÕQGD�
YH� IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕQÕ�
GH÷LúWLUGL÷LQL� J|VWHUGLN�� 'd�� 7� YH� 'd7� JUXSODUÕQGDNL�
'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕ�� NRQWURO� JUXEXQD� J|UH�
|QHPOL� |Oo�GH� D]DOGÕ�� %X� EXOJX�� RYDU\XP� GRNXVX� NUL\R-
prezervasyonundan ve yeniden transplantasyondan sonra, 
RODVÕ� ER]XOPXú� HSLJHQHWLN� PRGLILNDV\RQODUOD� LOLúNLOL� RODEL-
OHFHN�YH�JHOHFHN�QHVOLQ�VD÷OÕ÷Õ�LoLQ�|QHPOL�RODQ�GH÷LúHQ�'1$�
PHWLODV\RQXQX�\DQVÕWPDNWDGÕU�

6RQ� ]DPDQODUGD� \DSÕODQ� DUDúWÕUPDODU�� <h7� \|QWHPOHUL\OH�
G�Q\D\D�JHOHQ�oRFXNODUÕQ��GR÷DO�\ROOD�G�Q\D\D�JHOHQ�oRFXN-
ODUD�NÕ\DVOD��NURPR]RP�DQRPDOLOHULQGH��GR÷XP�NXVXUODUÕQGD��
HSLJHQHWLN� DQRPDOLOHUGH� YH� %HFNZLWK�:LGHPDQQ�� 6LOYHU�
5XVVHOO��$QJHOPDQ�YH�3UDGHU�:LOOL�VHQGURPODUÕ�JLEL�LPSULQW-
LQJ�ER]XNOXNODUÕQGD�DUWÕú�J|VWHUGL÷LQL�RUWD\D�NR\PXúWXU������
*HQHOOLNOH�V�SHURY�ODV\RQ��LQ�YLWUR�HPEUL\R�N�OW�U��YH�NUL\R-
SUH]HUYDV\RQ�JLEL�<h7�WHNQLNOHULQLQ�EX�SDWRORMLOHULQ�DOWÕQGD�
\DWDQ�VHEHSOHUGHQ�RODELOHFH÷L�G�ú�Q�OPHNWHGLU��<h7¶QLQ�ELU�
SDUoDVÕ�RODQ�NUL\RSUH]HUYDV\RQ�WHNQL÷L��FDQOÕ�K�FUH�YH�GRNX-
ODUÕQ� G�ú�N� VÕFDNOÕNODUGD� NRUXQPDVÕQÕ� VD÷ODU� YH� JHQHOOLNOH�
LQIHUWLOLWH�WHGDYLOHULQGH�NXOODQÕOÕU��<DNÕQ�]DPDQGD��&KDWWHUMHH�
YH� DUN�� NUL\RSUH]HUYDV\RQXQ�� HPEUL\RODUGD� YH� RRVLWOHUGH�
DNA metilasyon süreçleri veya Dnmt ifadeleri dahil olmak 
�]HUH� JHQHWLN� YH� HSLJHQHWLN� PHNDQL]PDODUÕ� ER]GX÷XQX�
J|VWHUHQ�ELU�GL]L�oDOÕúPD\Õ�GHUOHPLúWLU�������

9LWULILNDV\RQGDQ� VRQUD� VÕ÷ÕU� RRVLWOHULQGH� '1$� PHWLODV-
\RQXQXQ�D]DOGÕ÷Õ�J|VWHULOPLúWLU�������0LOUR\�YH�DUN���2FW��YH�
6R[�
QLQ� SURPRW|U� PHWLODV\RQXQXQ� YLWULIL\H� HGLOPLú� IDUH�
RRVLWOHULQGH�NRQWURO�JUXEXQD�NÕ\DVOD�|QHPOL�|Oo�GH�D]DOGÕ÷ÕQÕ�
EXOPXúWXU� ������ (N� RODUDN�� &KHQJ� YH� DUN��� WD]H� RRVLWOHUH�
NÕ\DVOD� YLWULIL\H� IDUH� RRVLWOHULQGH�'QPW���'QPW�D��'QPW�E�
YH� 'QPW�O� JHQOHULQLQ� HNVSUHV\RQXQXQ� |QHPOL� |Oo�GH�
D]DOGÕ÷ÕQÕ�J|VWHUPLúWLU� ������<DSÕOPÕú�RODQ�EX�oDOÕúPDODUGD��
'QPW�HQ]LPOHULQLQ�HNVSUHV\RQODUÕQÕQ�YLWULILNDV\RQ�LúOHPLQ�
GHQ�VRQUD�D]DOGÕ÷Õ�J|VWHULOPLúWLU��dDOÕúPDPÕ]GD�LVH�'QPW�D�
YH�'QPW�E� HNVSUHV\RQODUÕQÕQ� RRVLWWH� GH÷LúPHGL÷LQL� J|VWHU-
GLN�� %X� IDUNOÕOÕ÷ÕQ� W�UOHU� YH� WHNQLNOHU� DUDVÕ� IDUNOÕOÕNODUGDQ�
ND\QDNODGÕ÷ÕQÕ� G�ú�QPHNWH\L]�� 6WLQVKRII� YH� DUN�� VÕ÷ÕU�
EODVWRNLVWOHULQGH� NRQYDQVL\RQHO� NUL\RSUH]HUYDV\RQ� �\DYDú�
GRQGXUPD�� YH� YLWULILNDV\RQXQ� HWNLOHULQL� NDUúÕODúWÕUPÕúODUGÕU�
YH�NRQYDQVL\RQHO�RODUDN�NUL\RSUH]HUYH�HGLOHQ�VÕ÷ÕU�EODVWRNLV-
WOHULQGH� 'QPW�D� HNVSUHV\RQXQXQ� |QHPOL� |Oo�GH� D]DOGÕ÷ÕQÕ�
ELOGLUPLúOHUGLU�� DQFDN� YLWULIL\H� EODVWRNLVWOHU� LOH� NRQWURO�
EODVWRNLVWOHUL� DUDVÕQGD� 'QPW�D
QÕQ� JHQ� HNVSUHV\RQ� VHYL\H-
VLQGH�KHUKDQJL�ELU�IDUN�EXOPDPÕúODUGÕU�������%X�oDOÕúPDGD�LVH�
GL÷HU� oDOÕúPDODUÕQ� DNVLQH� YLWULILNDV\RQ� LúOHPLQGHQ� VRQUD�
HQ]LP� HNVSUHV\RQODUÕQÕQ� GH÷LúPHGL÷L� UDSRU� HGLOPLúWLU�� (N�
RODUDN�� +X� YH� DUN�� VÕ÷ÕU� RRVLWOHULQGH� JOREDO� '1$� PHWLODV-
\RQXQXQ�KHP�\DYDú�GRQGXUPD�KHP�GH�YLWULILNDV\RQGDQ�VRQUD�
|QHPOL� |Oo�GH� D]DOGÕ÷ÕQÕ� EXOPXúWXU� ����� %X� oDOÕúPDODUD�
X\JXQ�RODUDN��VRQXoODUÕPÕ]��NUL\RSUH]HUYDV\RQXQ�YH�\HQLGHQ�
transplantasyonundan sonra ovaryum dokusunda ve 
IROLN�OOHULQGH� 'QPW�D� YH� 'QPW�E� HNVSUHV\RQXQXQ� |QHPOL�
|Oo�GH� D]DOGÕ÷ÕQÕ� J|VWHUPHNWHGLU�� '1$� PHWLODV\RQX�
'QPW¶ODU�WDUDIÕQGDQ�NDWDOL]H�HGLOLU��EX�QHGHQOH�D]DOPÕú�'QPW�
HNVSUHV\RQX�� JOREDO� '1$� PHWLODV\RQXQGD� ELU� D]DOPD\D�
QHGHQ�RODELOLU�YH�RYDU\XP�GRNXVX�YH�IROLN�OOHUGH�HSLJHQHWLN�
SURILOL�GH÷LúWLUHELOLU��$\UÕFD��WD]H�\HQLGHQ�WUDQVSODQWH�HGLOPLú�
YH\D� NUL\RSUH]HUYH� HGLOLS� \HQLGHQ� WUDQVSODQWH� HGLOPLú�
RYDU\XP� GRNXVXQGD�� 'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ�
ekspresyon seviyelerinin, transplantasyonun kendisinin DNA 
PHWLODV\RQ� GXUXPXQX� GH÷LúWLUHELOHFH÷LQL� J|VWHUPLúWLU��
%�\�\HQ� IROLN�OOHUGH�� NRQWUROH� NÕ\DVOD� 'd7� JUXEXQGD�
'QPW�D� YH� 'QPW�E� SURWHLQOHULQLQ� HNVSUHV\RQX� |QHPOL�
|Oo�GH�D]DOPÕúWÕU��'QPW
ODUÕQ�]DPDQVDO� LIDGHVL��RYDU\XP�YH�
IROLN�OOHULQGH� '1$� PHWLODV\RQX� LoLQ� NULWLN� RODELOLU�� o�QN��

LoLQ� KHU� VÕoDQGDQ� LNL� RYDU\XP� SDUoDVÕ� NXOODQÕOPÕúWÕU�� L��
NRQWURO��.��JUXEX��LL��RYDU\XP�SDUoDODUÕQÕQ�VÕFDNOÕN�NRQWUROO��
ELU� \DYDú� GRQGXUXFXGD� GRQGXUXOGX÷X� YH� �� KDIWD� VRQUD�
o|]�OG�÷�� GRQGXUXOPXú�o|]G�U�OP�ú� �'d�� JUXEX�� LLL��
RYDU\XP� SDUoDODUÕQÕQ� \HQLGHQ� D\QÕ� VÕoDQÕQ� VÕUW� NDVÕQD� �0��
WUDSH]LXV�� WUDQVSODQWH� HGLOGL÷L� �RWR�WUDQVSODQW�� KHWHURWRSLN�
WUDQVSODQWDV\RQ� �7���� LY�� GRQGXUXODUDN�o|]�OG�NWHQ� VRQUD�
VÕoDQÕQ�VÕUW�NDVÕQD�WUDQVSODQWH�HGLOGL÷L��'d7��JUXS��'HQH\VHO�
SURWRNRO�Q�|]HWL�ùHNLO��
GH�VXQXOPXúWXU�

Ovaryum dokusu kriyoprezervasyonu
AI^I̫�LWVL]ZUI�^M�t�bUM:
2YDU\XP�GRNXODUÕQÕQ�NUL\RSUH]HUYDV\RQX��GDKD�|QFH�\DSÕODQ�
ELU� SURWRNROH� J|UH� \DYDú� ELU� GRQGXUXFX� NXOODQÕODUDN�
�,FH&XEH��6\/DE��1HXSXUNHUVGRUI��$YXVWXU\D��LOH�\DSÕOPÕúWÕU�
������ 'RQGXUXFX\D� \�NOHQPHGHQ� |QFH�� GRNXODU� LON� RODUDN�
/HLERYLW]���� �/����� RUWDPÕQGD� ���� 0� GLPHWLO� V�OIRNVLW�
�'062��� ���� 0� VXNUR]� YH� ���� IHWDO� VÕ÷ÕU� VHUXPX� �)%6��
LoHUHQ���P/�NUL\RSURWHNWLI�VRO�V\RQD�DNWDUÕOÕS�YH���&
GH����
GDNLND� LQN�EH� HGLOPLúWLU�� 'RNXODU� \DYDú� GRQGXUXFX\D�
NRQXOGXNWDQ�VRQUD�VÕFDNOÕN���&
GHQ����&
\H���&�GN�KÕ]ÕQGD�
VR÷XWXOPXú� YH� DUGÕQGDQ� ���&
GH� ��� GDNLND� EHNOHWLOPLúWLU��
'DKD� VRQUD� ����&�GN� KÕ]OD� ����&
\H� VR÷XWXOXS� DUGÕQGDQ�
����&
\H���&�GN�KÕ]ÕQGD�VR÷XWPD�\DSÕOPÕúWÕU��6ÕYÕ�QLWURMHQH�
GDOGÕUÕOPDGDQ� |QFH� GRNXODU� ���&�GDNLND� KÕ]ÕQGD� �����&
\H�
VR÷XWXOPXúWXU�

d|]PH� LúOHPL� LoLQ�� LNL�KDIWDOÕN�NUL\RSUH]HUYDV\RQGDQ�VRQUD�
RYDU\XP� GRNXODUÕQÕ� LoHUHQ� NUL\RYL\DOOHU� VÕYÕ� QLWURMHQGHQ�
oÕNDUÕOÕS�RGD�VÕFDNOÕ÷ÕQGD���GDNLND�WXWXOPXúWXU�YH�WDP�HULPH�
VD÷ODQDQD�NDGDU����&
OLN�VX�EDQ\RVXQGD�HULWLOPLúWLU��'RNXODU�
GDKD� VRQUD� �� GDNLND� V�UH\OH� �0� '062� YH� ���0� VDNDUR]�
LoHUHQ� /���� RUWDPÕQGD� LQN�EH� HGLOPLúWLU�� 'DKD� VRQUD�
QXPXQHOHU�VÕUDVÕ\OD����0�'062�YH����0�V�NUR]�LoHUHQ�/����
RUWDPÕQD� YH� ����0� VDGHFH� V�NUR]� LoHUHQ� /���� RUWDPÕQD�
NRQXOPXúWXU�� 6RQ� RODUDN� /���� RUWDPÕQD� DNWDUÕODQ� RYDU\XP�
SDUoDODUÕ�GHQH\�JUXSODUÕQD�GD÷ÕWÕOPÕúWÕU�

Parafine gömme
'RNXODU� %RXLQ� VRO�V\RQXQGD� �6LJPD�$OGULFK�� RGD� VÕFDN-
OÕ÷ÕQGD� �� VDDW� WXWXOPXúWXU� YH� DUWDQ� HWDQRO� VHYL\HOHUL� LOH�
GHKLGUH� HGLOLS�� NVLOHQGH� úHIIDIODúWÕUÕOGÕNWDQ� VRQUD� SDUDILQH�
J|P�OP�úW�U��3R]LWLI�\�NO��VOD\WODUD��7KHUPR�6FL���5RFNIRUG��
,/��$%'�����P�NDOÕQOÕ÷ÕQGD�VHUL�NHVLWOHU�DOÕQDUDN�LPP�QRKLV-
WRNLP\DVDO�DQDOL]�\DSÕOPÕúWÕU��ùHNLO����

ùHNLO� ��� 'HQH\� WDVDUÕPÕ�� $�� *UXSODUÕQ� ROXúWXUXOPDVÕ�� %�� (OGH� HGLOHQ�
GRNXODUÕQ� KLVWRORMLN� WHNQLNOHUGH� NXOODQÕOPDVÕ�� .�� NRQWURO�� 'd��
GRQPXú�o|]G�U�OP�ú�� 7�� WUDQVSODQWH� HGLOPLú�� 'd7�� GRQGXUXO-
PXú�o|]G�U�OP�ú�YH�\HQLGHQ�WUDQVSODQWH�HGLOPLú�

ʈUU�VWPQ[\WSQUaI
$YLGLQ�ELRWLQ� SHURNVLGD]� \|QWHPL�� 'QPW�D� YH� 'QPW�E�
SURWHLQ� HNVSUHV\RQXQXQ� GD÷ÕOÕPÕQÕ� YH� \R÷XQOX÷XQX� VDSWD-
PDN� LoLQ� NXOODQÕOPÕúWÕU�� .ÕVDFD�� NHVLWOHULQ� JHFH� ER\XQFD�
���&
GH� LQN�EDV\RQXQGDQ� VRQUD� GRNXODU� NVLOHQ� LoLQGH�
SDUDILQGHQ�DUÕQGÕUÕOPÕúWÕU�YH�DUGÕQGDQ�D]DODQ�HWDQRO�NRQVDQW-
UDV\RQ� VHULOHULQGH� UHKLGUH� HGLOPLúWLU��$UGÕQGDQ�� HSLWRSODUÕQ�
DoÕOPDVÕ� LoLQ� NHVLWOHU�� PLNURGDOJD� IÕUÕQ� ����� ZDWW
WD� �[��
GDNLND��NXOODQÕODUDN�VLWUDW�WDPSRQX��S+������LoLQH�DOÕQPÕúWÕU��
(QGRMHQ� SHURNVLGD]� DNWLYLWHVL�� RGD� VÕFDNOÕ÷ÕQGD� ��� GDNLND�
ER\XQFD���� KLGURMHQ� SHURNVLW� LoHUHQ�PHWDQRO� LoLQGH� EORNH�
HGLOPLúWLU�� )RVIDW� WDPSRQOX� WX]OX� VX� �3%6�� LOH� ELUNDo�
\ÕNDPDQÕQ� DUGÕQGDQ�� DQWLNRUODUÕQ� VSHVLILN� ROPD\DQ� ED÷ODQ-
PDVÕQÕ�|QOHPHN�LoLQ�NHVLWOHU��RGD�VÕFDNOÕ÷ÕQGD���GDNLND�EORNH�
HGLFL� WDPSRQ� �7KHUPR� 6FLHQWLILF�� LOH� EORNH� HGLOPLúWLU��
.HVLWOHU� SULPHU� DQWLNRUODUOD� LQN�EH� HGLOPLúWLU�� 'QPW�D�
�������� NDWDORJ� QR�� DE�������$EFDP�� YH� 'QPW�E� ��������
NDWDORJ�QR�� DE������$EFDP���+HU� VOD\WWDNL� �o� NHVLWWHQ� ELUL��
QHJDWLI� NRQWURO� �SULPHU� DQWLNRUXQ� ROPDGÕ÷Õ�� RODUDN�
NXOODQÕOPÕúWÕU��1HJDWLI�NRQWURO�DúDPDVÕQÕQ�|QHPL��NXOODQÕODQ�
DQWLNRUXQ� VSHVLILNOL÷LQL� J|VWHUPHN� LoLQGLU�� 3%6� LoLQGH�
\ÕNDQDQ� NHVLWOHU�� VHNRQGHU� DQWLNRU� �������� NDWDORJ� QR��
%$�������9HFWRU��LOH�RGD�VÕFDNOÕ÷ÕQGD���VDDW�V�UH\OH�LQN�EH�
HGLOPLúWLU��6RQ�RODUDN�NHVLWOHU�VWUHSWDYLGLQ�KRUVHUDGLVK�SHUR[-
LGDVH��+53��NRPSOHNVL��NDWDORJ�QR��76������7KHUPR�6FLHQ-
WLILF��LOH�RGD�VÕFDNOÕ÷ÕQGD����GDNLND�LQN�EH�HGLOPLúWLU��øPP�Q�
UHDNVL\RQODUÕ� J|UVHOOHúWLUPHN� LoLQ� ���
�GLDPLQREHQ]LGLQ�
�'$%�� NURPRMHQL� �NDWDORJ� QR�� '������ 6LJPD�$OGULFK��
NXOODQÕOPÕúWÕU� YH� VX� LOH� \ÕNDQGÕNWDQ� VRQUD� NHVLWOHU� 0D\HU�
KHPDWRNVLOHQ� LOH�ER\DQPÕúWÕU��*|U�QW�OHU�[����[���YH�[����
E�\�WPHOHUGH� PLNURVNRSWDQ� �&DUO� =HLVV�� 2EHUNRFKHQ��
$OPDQ\D��HOGH�HGLOPLúWLU��
7RWDO�RYDU\XP�GH÷HUOHQGLUPHOHUL� LoLQ��KHU�JUXSWDNL�'QPW�D�
YH� 'QPW�E� SURWHLQOHULQLQ� HNVSUHV\RQ� VHYL\HOHUL� ,PDJH-�
\D]ÕOÕPÕ� �1,+��$%'�� LOH� DQDOL]� HGLOLUNHQ� RYDU\XP� IROLN�O��
GH÷HUOHQGLUPHOHUL� LoLQ�� HNVSUHV\RQ� VHYL\HOHUL� +�6FRUH� LOH�
DQDOL]�HGLOPLúWLU�

JHOLúLPOH�LOJLOL�JHQOHULQ�WUDQVNULSVL\RQHO�DNWLYLWHOHULQL�G�]HQ-
OHPHNWHGLUOHU�� 3ULPRUGL\DO� IROLN�O� UH]HUYLQL� NRQWURO� HGHQ�
EDVNÕOD\ÕFÕ� JHQOHULQ�SURWHLQOHULQ� HNVSUHV\RQXQXQ�� |]HOOLNOH�
transplantasyondan sonra, ovaryan kriyoprezervasyonu 
DUGÕQGDQ� GH÷LúWL÷L� GDKD� |QFHGHQ� J|VWHULOPLúWLU� ������
dDOÕúPDPÕ]GD��'1$�PHWLODV\RQXQX�JHUoHNOHúWLUHQ�HQ]LPOH��
ULQ� GH� \DSÕODQ� LúOHPOHUGHQ� VRQUD� GH÷LúWL÷L� J|VWHULOPLúWLU��
%LOLQGL÷L� �]HUH�� '1$� PHWLODV\RQX� JHQOHULQ� NRQWURO�Q��
VD÷OD\DQ� DQD� úDOWHUH� EHQ]HWLOLU�� *HQ� HNVSUHV\RQODUÕQÕQGDNL�
GH÷LúLP�'1$�PHWLODV\RQX�LOH�LOLúNLOL�ROXS�JHQOHULQ�EDVNÕODQ-
PDVÕ�\D�GD�DNWLYDV\RQX�'1$�PHWLODV\RQXQXQ�NRQWURO�QGH��
GLU�� 3ULPRUGL\DO� IROLN�O� UH]HUYLQL� NRQWURO� HGHQ� EDVNÕOD\ÕFÕ�
JHQOHULQ�SURWHLQOHULQ� HNVSUHV\RQXQXQ� GH÷LúPHVL� '1$�
PHWLODV\RQXQXQ�GH÷LúLPLQGHQ�ND\QDNODQÕ\RU�RODELOLU�

2YDU\XP� JUDIWODUÕQÕQ� EDúDUÕOÕ� LPSODQWDV\RQX� UHYDVN�ODU-
L]DV\RQ�SHUL\RGXQD�ED÷OÕGÕU��o�QN��GRNX�LPSODQWODUÕ�DQML\R-
JHQH]� ROXúDQD� NDGDU� LVNHPLN� KDVDUD� PDUX]� NDOÕU� ������
+LSRNVLN�VWUHVLQ�JOREDO�'1$�PHWLODV\RQX�YH\D�'1$�GHPHWL-
ODV\RQ�V�UHoOHULQL�YH�D\UÕFD�oHúLWOL�GRNXODUGD�'QPW�HQ]LPOH��
ULQLQ� HNVSUHV\RQXQX� GH÷LúWLUGL÷L� ELOLQPHNWHGLU� ��������� %X�
nedenle, nakledilen ovaryum dokusunda hipoksik stresin 
EDúOÕFD�QHGHQL�RODQ�JHFLNPLú�\HQLGHQ�GDPDUODQPD�V�UHFLQLQ��
PRGHOLPL]GH�'QPW�D� YH�'QPW�E
QLQ� GH÷LúWLULOPLú� HNVSUHV��
\RQXQX�LQG�NOH\HELOHFH÷LQL�WDKPLQ�HWPHN�P�PN�QG�U�
 
SONUÇ
.UL\RSUH]HUYDV\RQXQ� 'QPW�D� YH� 'QPW�E� SURWHLQ� HNVSUHV��
yonu üzerindeki etkisini analiz eden ve yeniden transplantas- 
\RQ� LúOHPLQLQ� HWNLVLQL� WHVW� HGHQ� oDOÕúPDPÕ]�� NUL\RSUH]HU-
YDV\RQ�YH�\HQLGHQ� WUDQVSODQWDV\RQXQ�VÕoDQ�RYDU\XPODUÕQGD�
'QPW�D� YH� 'QPW�E� HNVSUHV\RQODUÕQÕ� |QHPOL� |Oo�GH�
GH÷LúWLUGL÷LQL� J|VWHUPLúWLU�� 'QPW� JHQOHULQLQ� HNVLNOL÷LQLQ�
LPSULQWLQJ�ER]XNOXNODUÕQD��HSLJHQHWLN�DQRPDOLOHUH��HPEUL\R��
QLN�|O�PH�YH\D�PDWHUQDO�EDVNÕ�ND\EÕQD�\RO�DoWÕ÷Õ�ELOLQGL÷LQ-
den, DNA metilasyon durumunun dondurarak saklama ve 
\HQLGHQ�WUDQVSODQWDV\RQXQ�DUGÕQGDQ�GH÷LúHELOHFH÷LQL�YXUJX-
ODPDN�|QHPOLGLU��'HQH\�KD\YDQODUÕQGD�YH�|]HOOLNOH� LQVDQGD�
GDKD�LOHUL�YH�PROHN�OHU�oDOÕúPDODUD�LKWL\Do�GX\XOPDNWDGÕU�

7HúHNN�U� 
9HULOHUL�VD÷OD\DQ�W�P�\D]DUODUD�WHúHNN�U�HGHUL]�

(WLN�.RPLWH�2QD\Õ� 
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�
$QNDUD� hQLYHUVLWHVL� +D\YDQ�$UDúWÕUPDODUÕ� (WLN� .XUXOX� YH�
$NGHQL]� hQLYHUVLWHVL� +D\YDQ� $UDúWÕUPDODUÕ� (WLN� .XUXOX�
WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �RQD\� QXPDUDODUÕ� VÕUDVÕ\OD��
������������YH�������������

<D]DU�.DWNÕODUÕ��
)LNLU� �� )�8��� d�d�g��� 7DVDUÕP� �� )�8��� d�d�g��� 6�d��� *�$���
'HQHWOHPH���d�d�g���*�$���.D\QDNODU��� �d�d�g���*�$���9HUL�
7RSODQPDVÕ�YH�YH\D�øúOHPHVL���)�8���6�d���)�7�d���6�g���$QDOL]�
YH�YH\D�<RUXP���)�8���d�d�g���6�d���*�$���/LWHUDW�U�7DUDPDVÕ�
)�8���6�d���<D]Õ\Õ�<D]DQ�±�)�8���(OHúWLUHO�øQFHOHPH���d�d�g���
$�&���*�$�

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

)LQDQVDO�'HVWHN��
%LOLPVHO� $UDúWÕUPD� 3URMHOHUL� .RRUGLQDV\RQ� %LULPL��
�����������������YH������������������QXPDUDOÕ�SURMH�QX
PDUDODUÕ�LOH�EX�DUDúWÕUPD\D�NÕVPHQ�GHVWHN�YHUPLúWLU�
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+XIIPDQ�65��3DN�<��5LYHUD�50��6XSHURYXODWLRQ�
LQGXFHV�DOWHUDWLRQV�LQ�WKH�HSLJHQRPH�RI�]\JRWHV��
DQG�UHVXOWV� LQ�GLIIHUHQFHV�LQ�JHQH�H[SUHVVLRQ�DW�
WKH� EODVWRF\VW� VWDJH� LQ� PLFH��0ROHFXODU� UHSUR-
GXFWLRQ�DQG�GHYHORSPHQW��������������������

+X�:��0DUFKHVL�'��4LDR�-��)HQJ�+/��(IIHFW�RI�
VORZ�IUHH]H�YHUVXV�YLWULILFDWLRQ�RQ�WKH�RRF\WH��DQ�
animal model. Fertility and sterility. 
������������������H��

=KDR�;0��5HQ�--��'X�:+��+DR�+6��:DQJ�'��
4LQ�7��HW�DO��(IIHFW�RI�YLWULILFDWLRQ�RQ�SURPRWHU�
&S*�LVODQG�PHWK\ODWLRQ�SDWWHUQV�DQG�H[SUHVVLRQ�
OHYHOV� RI� '1$� PHWK\OWUDQVIHUDVH� �R�� KLVWRQH�
DFHW\OWUDQVIHUDVH���� DQG�GHDFHW\ODVH��� LQ�PHWD-
SKDVH� ,,� PRXVH� RRF\WHV�� )HUWLOLW\� DQG� VWHULOLW\��
�������������������

+DOOLGD\�-��2NH�.��%UHKHQ\�6��$OJDU�(��'�-$��
%HFNZLWK�:LHGHPDQQ� V\QGURPH� DQG� ,9)�� D�
FDVH�FRQWURO� VWXG\��$PHULFDQ� MRXUQDO�RI�KXPDQ�
JHQHWLFV�������������������

+DQVHQ�0��.XULQF]XN�--��%RZHU�&��:HEE�6��7KH�
ULVN�RI�PDMRU�ELUWK�GHIHFWV�DIWHU�LQWUDF\WRSODVPLF�
VSHUP� LQMHFWLRQ� DQG� LQ� YLWUR� IHUWLOL]DWLRQ�� 1HZ�
(QJO�-�0HG����������������������

6FKLHYH�/$��0HLNOH�6)��)HUUH�&��3HWHUVRQ�+%��
-HQJ� *��:LOFR[� /6�� /RZ� DQG� YHU\� ORZ� ELUWK�
ZHLJKW�LQ�LQIDQWV�FRQFHLYHG�ZLWK�XVH�RI�DVVLVWHG�
UHSURGXFWLYH� WHFKQRORJ\�� 7KH� 1HZ� (QJODQG�
MRXUQDO�RI�PHGLFLQH���������������������

-ZD�-��-ZD�6&��.XZDKDUD�$��<RVKLGD�$��6DLWR�+��
5LVN�RI�PDMRU�FRQJHQLWDO�DQRPDOLHV�DIWHU�DVVLVW-
HG�KDWFKLQJ��DQDO\VLV�RI�WKUHH�\HDU�GDWD�IURP�WKH�
QDWLRQDO�DVVLVWHG�UHSURGXFWLRQ�UHJLVWU\�LQ�-DSDQ��
)HUWLOLW\�DQG�VWHULOLW\�������������������

0HLMHULQN�$0��2RPHQ�5(��)OHLVFKHU�.��,QW+RXW�
-��:ROGULQJK�*+��%UDDW�''��(IIHFW�RI�PDWHUQDO�
DQG� WUHDWPHQW�UHODWHG�IDFWRUV�RQ� WKH�SUHYDOHQFH�
RI�ELUWK�GHIHFWV�DIWHU�3(6$�,&6,�DQG�7(6(�,&-
6,��D�UHWURVSHFWLYH�FRKRUW�VWXG\��$FWD�REVWHWULFLD�
HW� J\QHFRORJLFD� 6FDQGLQDYLFD��
��������������������

3LQERUJ�$�� /RIW�$�� 5RPXQGVWDG� /%��:HQQHU-
KROP�8%��6RGHUVWURP�$QWWLOD�9��%HUJK�&��HW�DO��
(SLJHQHWLFV�DQG�DVVLVWHG�UHSURGXFWLYH�WHFKQROR-
JLHV��$FWD�REVWHWULFLD�HW�J\QHFRORJLFD�6FDQGLQD-
YLFD������������������

)DXTXH�3��-RXDQQHW�3��/HVDIIUH�&��5LSRFKH�0$��
'DQGROR�/��9DLPDQ�'��HW�DO��$VVLVWHG�5HSURGXF-
WLYH�7HFKQRORJ\�DIIHFWV�GHYHORSPHQWDO�NLQHWLFV��
+���,PSULQWLQJ�&RQWURO�5HJLRQ�PHWK\ODWLRQ�DQG�
+���JHQH�H[SUHVVLRQ�LQ�LQGLYLGXDO�PRXVH�HPEU\-
RV��%0&�GHYHORSPHQWDO�ELRORJ\�������������
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8\VDO� )�� $NNR\XQOX� *�� 2]WXUN� 6�� '\QDPLF�
expression of DNA methyltransferases 
�'107V�� LQ� RRF\WHV� DQG� HDUO\� HPEU\RV��
%LRFKLPLH������������������

7XUHN�3OHZD� -�� -DJRG]LQVNL� 33�� 7KH� UROH� RI�
mammalian DNA methyltransferases in the 
UHJXODWLRQ� RI� JHQH� H[SUHVVLRQ�� &HOO� 0RO� %LRO�
/HWW��������������������

&KDWWHUMHH�$��6DKD�'��1LHPDQQ�+��*U\VKNRY�2��
*ODVPDFKHU�%��+RIPDQQ�1��(IIHFWV�RI�FU\RSUHV-
HUYDWLRQ�RQ�WKH�HSLJHQHWLF�SURILOH�RI�FHOOV��&U\R-
ELRORJ\��������������

=KDR�;0��5HQ�--��'X�:+��+DR�+6��:DQJ�'��
/LX�<��HW�DO��(IIHFW�RI���D]D��
�GHR[\F\WLGLQH�RQ�
PHWK\ODWLRQ� RI� WKH� SXWDWLYH� LPSULQWHG� FRQWURO�
UHJLRQ�RI�+���GXULQJ�WKH�LQ�YLWUR�GHYHORSPHQW�RI�
YLWULILHG�ERYLQH� WZR�FHOO�HPEU\RV��)HUWLOLW\�DQG�
VWHULOLW\�������������������

0DJQXVVRQ� 9�� )HLWRVD� :%�� *RLVVLV� 0'��
<DPDGD� &�� 7DYDUHV� /0�� '
$YLOD� $VVXPSFDR�
0(��HW�DO��%RYLQH�RRF\WH�YLWULILFDWLRQ��HIIHFW�RI�
HWK\OHQH� JO\FRO� FRQFHQWUDWLRQV� DQG� PHLRWLF�
VWDJHV�� $QLPDO� UHSURGXFWLRQ� VFLHQFH��
���������������������

0LOUR\� &�� /LX� /�� +DPPRXG� 6�� +DPPRXG�$��
3HWHUVRQ�&0��&DUUHOO�'7��'LIIHUHQWLDO�PHWK\OD-
WLRQ�RI�SOXULSRWHQF\�JHQH�SURPRWHUV� LQ� LQ�YLWUR�
matured and vitrified, in vivo-matured mouse 
RRF\WHV�� )HUWLOLW\� DQG� VWHULOLW\��
������������������

&KHQJ�.5��)X�;:��=KDQJ�51��-LD�*;��+RX�<3��
=KX�6(��(IIHFW�RI�RRF\WH�YLWULILFDWLRQ�RQ�GHR[\-
ULERQXFOHLF�DFLG�PHWK\ODWLRQ�RI�+����3HJ���DQG�
6QUSQ� GLIIHUHQWLDOO\� PHWK\ODWHG� UHJLRQV� LQ�
PRXVH� EODVWRF\VWV�� )HUWLOLW\� DQG� VWHULOLW\��
��������������������H��

6WLQVKRII�+��:LONHQLQJ�6��+DQVWHGW�$��%UXQLQJ�
.��:UHQ]\FNL� &�� &U\RSUHVHUYDWLRQ� DIIHFWV� WKH�
TXDOLW\�RI� LQ�YLWUR�SURGXFHG�ERYLQH�HPEU\RV�DW�
WKH� PROHFXODU� OHYHO�� 7KHULRJHQRORJ\��
�������������������

&HOLN� 6�� &HOLNNDQ� )7�� 2]NDYXNFX� 6�� &DQ�$��
&HOLN�2]HQFL�&��([SUHVVLRQ�RI�LQKLELWRU�SURWHLQV�
WKDW�FRQWURO�SULPRUGLDO�IROOLFOH�UHVHUYH�GHFUHDVHV�
LQ� FU\RSUHVHUYHG� RYDULHV� DIWHU� DXWRWUDQVSODQWD-
WLRQ��-�$VVLVW�5HSURG�*HQHW��������������������

'HPHHVWHUH�,��6LPRQ�3��(PLOLDQL�6��'HOEDHUH�$��
(QJOHUW�<�� 2UWKRWRSLF� DQG� KHWHURWRSLF� RYDULDQ�
tissue transplantation. Hum Reprod Update. 
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$OLYDQG�05��6RKHLOL�=6��3RUQRXU�0��6RODOL�6��
6DERXQL� )�� 1RYHO� (SLJHQHWLF� &RQWUROOLQJ� RI�
+\SR[LD� 3DWKZD\� 5HODWHG� WR� 2YHUH[SUHVVLRQ�
DQG� 3URPRWHU� +\SRPHWK\ODWLRQ� RI� 7(7�� DQG�
7(7��LQ�53(�&HOOV��-RXUQDO�RI�FHOOXODU�ELRFKHP-
LVWU\�������

6NRZURQVNL� .�� $QGUHZV� -�� 5RGHQKLVHU� ',��
&RRPEHU�%/��*HQRPH�ZLGH�DQDO\VLV�LQ�KXPDQ�
FRORUHFWDO�FDQFHU�FHOOV�UHYHDOV�LVFKHPLD�PHGLDW-
ed expression of motility genes via DNA 
K\SRPHWK\ODWLRQ��3OR6�RQH������������H�������

:DWVRQ�&-��&ROOLHU�3��7HD�,��1HDU\�5��:DWVRQ�-$��
5RELQVRQ�&��HW� DO��+\SR[LD�LQGXFHG�HSLJHQHWLF�
PRGLILFDWLRQV�DUH�DVVRFLDWHG�ZLWK�FDUGLDF�WLVVXH�
ILEURVLV� DQG� WKH� GHYHORSPHQW� RI� D� P\RILEUR-
EODVW�OLNH� SKHQRW\SH�� +XPDQ� PROHFXODU� JHQHW-
LFV���������������������
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ABSTRACT
Objective: 
Respiratory complications are a significant cause of morbid-
ity and mortality in patients with neuromuscular diseases 
(NMD). The aim of this study was to examine the demo-
graphic data of subjects with NMD using a mechanical 
insufflation-exsufflation (MI-E) device and the effect of an 
MI-E device on quality of life (QoL) and hospitalization. 

Material and Methods: 
The study included patients under 18 years with NMD 
followed up in the Pediatric Pulmonology Section between 
December 2019 and December 2020. Twenty-seven patients 
with NMD using an MI-E for at least 3 months were enrolled 
in the study group and 30 patients with NMD using only 
manuel airway clearance techniques were enrolled in the 
control group. Data were collected with respect to clinical 
and demographic characteristics, the MI-E device settings, 
ease of expectoration visual analogue scores (EE), and the 
QoL scores. Thirteen subjects, who used an MI-E device for 
more than 12 months, were assessed pre-and post-MI-E use 
hospitalization data for respiratory reasons.

Results: 
The mean EE scores were significantly higher after MI-E 
device use compared to before. Among participants who 
were evaluated pre- and post-MI-E use there was a signifi-
cant decrease in the number of hospital admissions and 
length of stay. The mean QoL scores of subjects diagnosed 
with spinal muscular atrophy (SMA) with tracheostomy in 
study group were determined to be significantly higher than 
SMA with tracheostomy in control group.

Conclusions: 
The use of MI-E device showed a positive effect to EE, 
number of hospital admissions and length of stay in patients 
with NMD. In addition, it contributed positively of QoL 
scores in patients with SMA.

times per day and days per week the MI-E is used in the 
presence or absence of RTIs, any side-effects seen associated 
with use, ease of expectoration visual analogue scores (EE) 
which asked ‘how easy was it to cough and expectorate 
sputum?’ before and after starting to use an MI-E device (0-10 
points; 0=extremely difficult, 10= extremely easy) and whether 
or not any adjustments had been made to the MI-E device 
settings were collected from the parents of the study group using 
an online questionnaire created through Google forms (12).
According to our protocol, for subjects with audible weak 
cough, retained secretions secondary to respiratory muscle 
weakness, difficulty clearing secretions, history of pneumonia, 
prolonged or frequent RTIs, or reduced respiratory function 
tests, we begin manuel airway clearance techniques at home. 
When efficacy or technique (e.g., due to young age) is insuffi-
cient, we switch to MIځE device if the family can obtain the 
device, whether by paying the price of the device itself or 
through a charity campaign. Device settings (insufflation/exsuf-
flation pressure beginning with +14 cm H2O to -14 cm H2O and 
maximum pressure of +55 cm H2O to -55 cm H2O, insuffla-
tion/exsufflation/pause time were each 0.8–3 seconds (sec)) are 
customized according to tolerance, amount of secretions, and 
chest auscultation. We teach caregivers to perform three 
sessions, each with five cough cycles, at a frequency of at least 
twice a day and more frequently during RTIs.
This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the tenets 
of the Helsinki Declaration, and has been approved by the 
Akdeniz University Ethical Committee, (Approval no 
KAEK-29; date 13/1/2021).

QoL measure
The Peds QL Neuromuscular Module, version 3 questionnaire 
was completed online by the parents and by the children who 
were capable of completing the questionnaire independently. 
This questionnaire has been validated for children with neuro-
muscular disease and consists of 25 items; 17 items with an 
emphasis on physical functioning, 3 items related to communi-
cation, and 5 items related to family resources. For each item, 
the parent/child is asked to rate the impact of a particular 
problem over the past month. Each multiple choice answer is 
scored from 0 (never a problem) to 4 (almost always a problem). 
Item scores (Quality of Life scale-total points (QoL-TP), Quali-
ty of Life scale–Neuromuscular disease total points 
(QoL-NTP), Quality of Life scale–communication total points 
(QoL-CTP) and Quality of Life scale– family resources total 
points (QoL-FRTP)) are reversed and converted linearly to a 
scale from 0 to 100 (0 = 100, 1 = 75, 2 = 50, 3 = 25 and 4 = 0), 
with higher scores indicating a higher QoL (13, 14). 
In order to evaluate the effect of the MI-E device on QoL, the 
Peds QL questionnaire results of 17 SMA patients in the study 
group and 20 SMA patients in the control group who had no 
significant differences in terms of SMA type, age, gender and 
tracheostomy status were compared. Additionally, the Peds QL 
questionnaire results of 10 patients with DMD in the study 
group and 10 patients with DMD in the control group who were 
matched for age, gender, and respiratory parameters were 
compared.

Hospitalization data
In order to eliminate the effect of group variables on the results, 
the pre- and post-MI-E use hospitalization data on presence, 
number, and duration of hospitalizations and intensive care unit 
admissions of the subjects for respiratory reasons who used an 
MI-E device for more than 12 months were evaluated.  

Statistical Analysis
Data obtained in the study were analyzed using SPSS vn. 23.0 
software. Descriptive statistics are presented as frequency, 
percentage, mean, standard deviation, and minimum and 
maximum values. Conformity of the data to normal distribution 
was assessed with the Shapiro-Wilk test. In the analysis of 
differences between the two groups, the Independent Samples 
t-test was used if the data fit the normal distribution and the 
Mann-Whitney U Test was used if the data were not normally 
distributed. The Wilcoxon signed rank test was applied to 
compare the differences before and after MI-E device use with 
respect to EE scores, and the number and duration of admissions 
to hospital and ICU. To evaluate relationships between the 
variables, Pearson correlation analysis was applied. A value of 
p<0.05 was accepted as statistically significant. 

RESULTS
There were 27 patients in the study group; 16 (59.3%) males and 
11 (40.7%) females with a mean age of 9.39±6.76 years. They 
were diagnosed with SMA type 1 in 15 subjects, SMA type 2 in 
2 subjects, and DMD in 10 subjects. There were 30 patients in 
the control group; 22 (73.3%) males and 8 (26.7%) females with 
a mean age of 8.05±6.18 years. They were diagnosed with SMA 
type 1 in 17 subjects, SMA type 2 in 3 subjects, and DMD in 10 
subjects. No significant differences were determined between 
SMA patients in the study and control groups in terms of SMA 
type, age, gender, and tracheostomy status (Table I).

Table I: Demographic and clinical features of patients with SMA in the study 
              and control groups.

SMA: Spinal muscular atrophy, *Values presented as median±SD.

Additionally; there were no significant differences between 
DMD patients in both groups in terms of age and respiratory 
parameters (Table II).
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INTRODUCTION
Respiratory complications are a significant cause of morbidity 
and mortality in patients with neuromuscular diseases (NMD) 
(1). The inability for full expansion of the chest wall due to 
weakness of the respiratory muscles leads, over time, to chest 
wall stiffness, chronic hypoventilation, atelectasis, and insuffi-
cient cough (2). An accompanying weak or ineffective cough 
causes recurrent respiratory tract infections (RTIs), eventually 
resulting in respiratory failure. 
When the intercostal and abdominal muscles are not able to 
produce sufficient thoraco-abdominal pressure, patients with 
NMD should be supported with manual and/or mechanical 

methods for coughing (3-5). Manuel methods include active 
cycle of breathing technique, postural drainage, or chest physi-
cal therapy and mechanical methods include mechanical 
insufflation-exsufflation (MI-E), intrapulmonary percussive 
ventilation, and high-frequency chest wall compression (6). 
MI-E devices increase peak cough flow by increasing expirato-
ry air flow with simultaneous cough. Increased peak cough flow 
provides clearance from the mouth or tracheostomy through 
central airway movement of secretions. A report from two new 
international panels, which included specialists on this subject, 
reported that MI-E devices are an expensive but ideal cough 
support technique for individuals severely affected by neuro-
muscular diseases; however, the management approach also 
depends on availability of equipment and local expertise, which 
may vary substantially at a global level (7, 8).
It is inevitable that there will be physical, social, and emotional 
effects on children with NMD with restricted movement and the 
feeling of respiratory muscle weakness. Although several 
studies found that quality of life (QoL) is impaired in spinal 
muscular atrophy (SMA) and Duchenne muscular dystrophy 
(DMD) patients, especially in the physical domain, Morrow et 
al. stated in a recent meta-analysis that we need additional 
studies to measure the effect of cough augmentation techniques 
on morbidity, mortality, and QoL for people with NMD (9). To 
our knowledge, no previous studies have examined yet the 
effect of the MI-E device on the QoL of NMD patients using 
validated QoL tools in the literature. Hovewer, there are only 
two studies that looked at the effect of MI-E on hospitalization 
rates in pediatric patients with NMD (10, 11). 
The current study mainly aimed to examine the demographic 
data of subjects with NMD using an MI-E device and retrospec-
tively analyze the number of admissions to hospital and the 
Intensive Care Unit (ICU) for respiratory reasons before and 
after initiation of MI-E. Second, we aimed to prospectively 
evaluate the effect of an MI-E device on QoL by using a validat-
ed questionnaire.

MATERIALS and METHODS
Subjects
This was a prospective crossځsectional designed study. We 
enrolled patients with NMD under 18 years followed up in the 
Pediatric Pulmonology Section of Akdeniz University Hospital 
between December 2019 and December 2020. The study group 
consisted of 27 patients with NMD (17 SMA and 10 DMD) who 
had been using the MI-E device (Philips Respironics, Philip 
+HDOWKFDUH��%HVW��7KH�1HWKHUODQGV��IRU�DW�OHDVW�WKUHH�PRQWKV��,Q�
order to evaluate the effect of the MI-E device on the quality of 
life, 30 patients with NMD (20 SMA and 10 DMD) who used 
only manuel airway clearance techniques with similar age, 
gender, and respiratory parameters served as the control group.
We reviewed the medical records to obtain demographic charac-
teristics, diagnosis, age at diagnosis, the presence of tracheosto-
my, non-invasive/invasive respiratory support, data on hospital 
presentations, and number of days spent in hospital and the 
intensive care unit for respiratory reasons. Also, information 
about the duration of MI-E use, insufflation-exsufflation 
pressures, inspirium-expirium-pause durations, how many 

Table II: Comparison of demographic and clinical characteristics and 
                respiratory parameters of DMD cases in the study and control groups.

DMD: Duchenne muscular dystrophy, FVC: Forced vital capacity, FEV1: First 
second of forced expiration. *Values presented as median±SD 

The mean EE score of the 27 subjects using MI-E device was 
determined to be significantly higher after MI-E device use 
compared to before (9.11±1.09 vs 4.37±3.40, p<.001).

MI-E device use data
The mean duration of use of the MI-E device was 12.04±9.52 
(3-36) months. The mean age at which they started using MI-E 
was 100.6±80.3 months in all subjects, 49.0±51.6 months in 
SMA subjects, 188.4±17.7 months in DMD subjects.
The mean insufflation pressure used was 21.19±8.95 (14-50) 
cmH2O, exsufflation pressure was 24.63±12.05 (14-55) 
cmH2O, insufflation time was 1.49±0.48 (0.8-2.5) sec, exsuffla-
tion time was 1.61±0.60 (0.8-3) sec, and pause duration was 
1.6±0.6 (1-3) sec. The MI-E device was used for a mean of 
5.33±2.27 days per week and 2.26 ± 1.46 (0-7) times per day 
when the subject was not ill, and for a mean of 6.44±1.37 days 
per week and 3.67 ± 1.54 (1-7) times per day during periods of 
respiratory infection. The MI-E device was used via the trache-
ostomy by 13 (48.1%) subjects and fixed to the face mask in 14 
(51.9%) subjects. The device mode used was basic automatic in 
17 (63%) subjects, manual in 6 (22.2%) subjects, triggered auto 
in 2 (7.4%) subjects, and timed auto in 2 (7.4%) subjects. 
Changes were made to the MI-E device settings, including 
during periods of use in 13 (48.1%) subjects, and no changes 
were made in 14 (51.9%) subjects. No complications associated 
with MI-E device use were determined in any of the subjects. 

Hospitalization data
Thirteen cases in the study group were using the MI-E device for 
more than 12 months. Of these cases, 6 had SMA type 1, 1 had 
SMA type 2, and 6 had DMD. Eight (61.5%) of the cases were 
male and 5 (38.5%) were female, with a mean age of 11.2±6.8 
years. In the year after using the MI-E device, there was a signifi-
cant decrease in the number of hospital admissions (p=.01) and 
length of stay (p=.01) compared to the year prior to using the 
MI-E device. No significant differences among groups were 
determined with respect to hospital admission within the last 
year (p=.063), admission to ICU (p=.37), number of ICU admis-
sions (p=.15), and length of stay in ICU (p=.08) (table III). 

Table III: Hospitalization before and after the implementation of MI-E device.

ICU: Intensive care unit, MI-E: Mechanical insufflation-exsufflation. *Values 
presented as mean±S.D  (Table III).

Proxy-reported QoL Scale points 
When the QoL scores of all SMA subjects in the study and 
control groups were evaluated, there was a significant differ-
ence between the two groups with respect to QoL-NTP (56.16 ± 
17.61 vs 42.57±24.93, p=.03), and no significant differences 
with respect to QoL-TP (p=.191), QoL-CTP (p=.80), and 
QoL-FRTP (p=.34).
When the QoL scores of SMA subjects with tracheostomy in the 
study (Five (45.4%) of the cases were male and 6 (54.6 %) were 
female, with a mean age of 3.2±1.5 years) and control groups 
(Seven (63.6%) of the cases were male and 4 (36.4 %) were 
female, with a mean age of 3.4±1.9 years) were evaluated, the 
mean QoL-TP (50.73±18.28 vs 29.27±20.89, p=.016) and 
QoL-NTP (57.06±18.95 vs 31.14±19.41, p=.002) were signifi-
cantly higher in the study group than in the control group. 
No significant differences were determined between the 
proxy-reported QoL Scale points of the DMD subjects in the 
study and control groups with respect to the QoL-TP (p=.17), 
QoL-NTP (p=.12), QoL-CTP (p=.15), and QoL-FRTP (p=.59).

Self-administered QoL scale points
No significant differences were determined between DMD 
patients in the study and control groups with respect to the 
QoL-TP (p=.81), QoL-NTP (p=.95), QoL-CTP (p=.23), and 
QoL-FRTP (p=.70).

Correlations
A moderate negative correlation was determined between the 
number of days per week of MI-E device use when ill and the 
EE score before the use of the MI-E device (r=-.399, p=.03).
A moderate positive correlation was determined between the EE 
score after MI-E device use and the number of times per day of 
MI-E device use when not ill (r =.516, p=.006) and the number 
of days per week of MI-E device use when ill (r=.389, p=.04).
A moderate negative correlation was determined between the 
number of days per week of MI-E device use when ill and the 
length of stay in hospital (r=-.565, p=.04).

DISCUSSION
The results of this study demonstrate that the use of an MI-E 
device by subjects with NMD reduced the number and duration 
of hospitalizations, and in subjects diagnosed with SMA, 
especially those with tracheostomy, it provided a positive 
contribution to QoL. To the best of our knowledge, this is the 
first study to show the effect of MI-E device use by pediatric 
SMA subjects using validated QoL tools. 
To date, there are two studies in the literature that have exam-
ined the effect of MI-E device use on hospital admissions in 
pediatric patients with NMD. Veldhoen et al. reported that the 
use of an MI-E device by children with NMD reduced hospital 
admissions and length of hospital stay associated with RTIs 
(10). In a study by Moran et al., although no reduction was 
determined in the number of presentations to the hospital by 
pediatric patients with NMD after starting to use an MI-E 
device, the length of stay in hospital was reduced in the 6th and 
12th months of MI-E device use (11). In the current study, a 
significant reduction was determined in both the number 
(p=.01) and duration (p=.01) of hospitalizations with the use of 
the MI-E device by pediatric subjects with NMD. Although 
there were decreases in hospitalizations, admissions to ICU, and 
ICU stay duration, within the prior year after initiating use of an 
MI-E device, it was not statistically significant. However, a 
moderate negative correlation was determined between the 

number of days per week of MI-E device use when the subjects 
were ill and the length of hospital stay after starting to use the 
MI-E device. This finding was considered to support the 
increase in weekly use of the device while ill. 
To the best of our knowledge, there is no previous study in 
literature that has examined the effect of the MI-E device on the 
QoL of NMD patients using validated QoL tools. However, 
Moran et al. reported that by decreasing the need for hospital-
ization, the use of the MI-E device made a positive contribution 
by improving the lifestyle of both the children and their parents 
(11). In the current study, the mean QoL-NTP of the children 
with SMA who used the MI-E device was significantly higher 
than that of the subjects who did not use the device. In addition, 
the mean QoL-TP and the mean QoL-NTP were significantly 
higher in the SMA subjects with tracheostomy using the MI-E 
device compared to those not using the device. This difference 
was not seen between subjects with DMD in study and control 
group. A significant increase was determined in the EE scores 
after the use of the MI-E device compared to before. This 
positive effect of the MI-E device on QoL was thought to be 
associated with the prevention of recurrent atelectasis by 
supporting ease of expectoration, the decreased need for hospi-
talization, and the positive effect on chest wall complications 
through the contribution of positive insufflation pressures (15). 
The reason for the determination of this difference, especially in 
SMA subjects with tracheostomy but not in DMD subjects, was 
thought to be due to the greater involvement of respiratory 
muscles in patients diagnosed with SMA, and, because of the 
younger age of the SMA patients, there was less co-operation 
and thus an insufficient degree of benefit was gained from other 
chest physiotherapy techniques (e.g., air-stacking using glosso-
pharyngeal breathing). Also, as patients with tracheostomies are 
arguably weaker and more prone to respiratory failure, the MI-E 
tends to be more effective when administered via a tracheosto-
my, so they also might get more benefit from the MI-E device. 
In the literature, MI-E treatment is accepted as a significant aid 
to long-term mechanical ventilation (LTMV) (16, 17). In a study 
by Hov et al., which included pediatric patients with NMD or 
disease of central nervous system origin, it was reported that 
56% of the patients using MI-E were receiving ventilator 
support at the same time (18). The combined use of MI-E and 
ventilator support was reported at the highest rate (83%) in 
SMA patients. Chatwin and Simonds reported that 96% of 
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patients were using both MI-E and LTMV (15). Consistent with 
these findings in the literature, of the 27 subjects using MI-E 
device in the current study, 18 (66.6%) were also receiving 
LTMV (5 non-invasive, 13 invasive).
The MI-E device has been used in NMD since 1954 for adults 
and children (19). Assisted coughing is a critical element of 
respiratory care for patients with SMA and may be the only way 
for them to cough and clear secretions (20). This device can 
completely remove bronchial secretions in six minutes (21). Its 
use has been proven positive especially in DMD patients with 
scoliosis. It has also been reported that MI-E devices could 
prevent hospitalizations and tracheostomy (22). In literature, the 
use of MI-E devices is recommended in NMD patients with 
cough peak flow (CPF) <160L/min, but there is no evidence or 
consensus related to the ideal device settings yet (7, 16). Hov et 
al. evaluated MI-E device settings in a study of 240 patients 
from 10 centres in 7 European countries and reported that lower 
MI-E pressures were used in younger children (23). There was 
also reported to be a wide range of pressures used; insufflation 
pressure minimum in the range of +10 cmH20 to +50 cmH20 
and exsufflation pressure between -10 cmH20 and -60 cmH20. 
In the same study, half of the children used asymmetric 
pressures, and in the majority of these the exsufflation pressure 
was higher than the insufflation pressure. Just as there are 
reports in the literature advocating the use of high MI-E device 
pressures there are also studies showing the benefits of low 
pressures such as 15 cmH20 (24-28). In the current study, the 
mean insufflation pressure was found to be 21 cmH20, mean 
exsufflation pressure 24 cmH2O, mean insufflation time 1.49 
sec, mean exsufflation time 1.61 sec, and mean pause time 1.6 
sec. These values were consistent with the findings in the litera-
ture showing that asymmetric pressures were used more 
frequently and exsufflation pressures were higher than insuffla-
tion pressures. Almost half of the subjects in this study had 
made changes to the device settings while using it and no 
complications were determined in any subject. With these 
values, there was a positive contribution to the number and 
duration of hospitalizations and to EE scores, and considering 
that MI-E devices may very rarely cause pneumothorax it can be 
recommended, in the initial planning of MI-E device use, to 
start with low pressures and make adjustments to the pressure 
settings according to clinical parameters (29, 30).  
Just as there is no consensus in the literature related to the 
settings of MI-E device use, there are also insufficient data 
related to the ideal durations of daily and weekly use. Meric et 
al. demonstrated in their study that MI-E device improved vital 
capacity immediately (31). This improvement was still present 
one hour after treatment and eventually reduced chest-wall 
motion asymmetry. However, since its benefits were lost rapid-
ly, the machine should be used several times daily. As in the 
current study, previous reports have been related to use in 
clinical practice. In a small questionnaire study of 37 patients by 
Mahede et al., fewer than 50% of patients used the MI-E device 
daily (32). In the current study, the majority of the subjects used 
the device daily. The device was reported to be used a mean of 
2.26 ± 1.46 times a day when the subject was not ill, and a mean 
of 3.67 ± 1.54 times a day when ill. It was considered that the 
young age of the subjects, that they were receiving non-inva-

sive/invasive respiratory support, and that they had tracheosto-
mies could have increased compliance with the device.
There were some limitations to this study, primarily that 
because of the cross-sectional design it was not possible to 
compare QoL scores before and after the device use in the NMD 
subjects. However, the control group was matched with respect 
to age, gender, and respiratory parameters. This was thought to 
be an important reason why no change could be detected in the 
QoL scores of all the groups and therefore, prospective studies 
are needed on this subject. Secondly, MI-E is an expensive 
device and there would be a bias that the study group has an 
economic advantage over the control group but almost all of the 
study patients obtained the device through a charity campaign 
and also we did not find any difference in the QoL-FRTP 
between the study and control groups. Finally, the data related to 
the daily and weekly use of the MI-E device was not recorded 
from the device but was taken as stated by the parents of the 
subjects. 

CONCLUSION
The results of this study demonstrate that the use of an MI-E 
device made a positive contribution to ease of expectoration, 
number of hospital admissions, and length of stay in patients 
with NMD, and it also contributed positively to QoL in patients 
with SMA. Nevertheless, as there are insufficient data in the 
literature related to the ideal settings for the MI-E device, there 
is a need for further studies. 
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ABSTRACT
Objective: 
Respiratory complications are a significant cause of morbid-
ity and mortality in patients with neuromuscular diseases 
(NMD). The aim of this study was to examine the demo-
graphic data of subjects with NMD using a mechanical 
insufflation-exsufflation (MI-E) device and the effect of an 
MI-E device on quality of life (QoL) and hospitalization. 

Material and Methods: 
The study included patients under 18 years with NMD 
followed up in the Pediatric Pulmonology Section between 
December 2019 and December 2020. Twenty-seven patients 
with NMD using an MI-E for at least 3 months were enrolled 
in the study group and 30 patients with NMD using only 
manuel airway clearance techniques were enrolled in the 
control group. Data were collected with respect to clinical 
and demographic characteristics, the MI-E device settings, 
ease of expectoration visual analogue scores (EE), and the 
QoL scores. Thirteen subjects, who used an MI-E device for 
more than 12 months, were assessed pre-and post-MI-E use 
hospitalization data for respiratory reasons.

Results: 
The mean EE scores were significantly higher after MI-E 
device use compared to before. Among participants who 
were evaluated pre- and post-MI-E use there was a signifi-
cant decrease in the number of hospital admissions and 
length of stay. The mean QoL scores of subjects diagnosed 
with spinal muscular atrophy (SMA) with tracheostomy in 
study group were determined to be significantly higher than 
SMA with tracheostomy in control group.

Conclusions: 
The use of MI-E device showed a positive effect to EE, 
number of hospital admissions and length of stay in patients 
with NMD. In addition, it contributed positively of QoL 
scores in patients with SMA.

times per day and days per week the MI-E is used in the 
presence or absence of RTIs, any side-effects seen associated 
with use, ease of expectoration visual analogue scores (EE) 
which asked ‘how easy was it to cough and expectorate 
sputum?’ before and after starting to use an MI-E device (0-10 
points; 0=extremely difficult, 10= extremely easy) and whether 
or not any adjustments had been made to the MI-E device 
settings were collected from the parents of the study group using 
an online questionnaire created through Google forms (12).
According to our protocol, for subjects with audible weak 
cough, retained secretions secondary to respiratory muscle 
weakness, difficulty clearing secretions, history of pneumonia, 
prolonged or frequent RTIs, or reduced respiratory function 
tests, we begin manuel airway clearance techniques at home. 
When efficacy or technique (e.g., due to young age) is insuffi-
cient, we switch to MIځE device if the family can obtain the 
device, whether by paying the price of the device itself or 
through a charity campaign. Device settings (insufflation/exsuf-
flation pressure beginning with +14 cm H2O to -14 cm H2O and 
maximum pressure of +55 cm H2O to -55 cm H2O, insuffla-
tion/exsufflation/pause time were each 0.8–3 seconds (sec)) are 
customized according to tolerance, amount of secretions, and 
chest auscultation. We teach caregivers to perform three 
sessions, each with five cough cycles, at a frequency of at least 
twice a day and more frequently during RTIs.
This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the tenets 
of the Helsinki Declaration, and has been approved by the 
Akdeniz University Ethical Committee, (Approval no 
KAEK-29; date 13/1/2021).

QoL measure
The Peds QL Neuromuscular Module, version 3 questionnaire 
was completed online by the parents and by the children who 
were capable of completing the questionnaire independently. 
This questionnaire has been validated for children with neuro-
muscular disease and consists of 25 items; 17 items with an 
emphasis on physical functioning, 3 items related to communi-
cation, and 5 items related to family resources. For each item, 
the parent/child is asked to rate the impact of a particular 
problem over the past month. Each multiple choice answer is 
scored from 0 (never a problem) to 4 (almost always a problem). 
Item scores (Quality of Life scale-total points (QoL-TP), Quali-
ty of Life scale–Neuromuscular disease total points 
(QoL-NTP), Quality of Life scale–communication total points 
(QoL-CTP) and Quality of Life scale– family resources total 
points (QoL-FRTP)) are reversed and converted linearly to a 
scale from 0 to 100 (0 = 100, 1 = 75, 2 = 50, 3 = 25 and 4 = 0), 
with higher scores indicating a higher QoL (13, 14). 
In order to evaluate the effect of the MI-E device on QoL, the 
Peds QL questionnaire results of 17 SMA patients in the study 
group and 20 SMA patients in the control group who had no 
significant differences in terms of SMA type, age, gender and 
tracheostomy status were compared. Additionally, the Peds QL 
questionnaire results of 10 patients with DMD in the study 
group and 10 patients with DMD in the control group who were 
matched for age, gender, and respiratory parameters were 
compared.

Hospitalization data
In order to eliminate the effect of group variables on the results, 
the pre- and post-MI-E use hospitalization data on presence, 
number, and duration of hospitalizations and intensive care unit 
admissions of the subjects for respiratory reasons who used an 
MI-E device for more than 12 months were evaluated.  

Statistical Analysis
Data obtained in the study were analyzed using SPSS vn. 23.0 
software. Descriptive statistics are presented as frequency, 
percentage, mean, standard deviation, and minimum and 
maximum values. Conformity of the data to normal distribution 
was assessed with the Shapiro-Wilk test. In the analysis of 
differences between the two groups, the Independent Samples 
t-test was used if the data fit the normal distribution and the 
Mann-Whitney U Test was used if the data were not normally 
distributed. The Wilcoxon signed rank test was applied to 
compare the differences before and after MI-E device use with 
respect to EE scores, and the number and duration of admissions 
to hospital and ICU. To evaluate relationships between the 
variables, Pearson correlation analysis was applied. A value of 
p<0.05 was accepted as statistically significant. 

RESULTS
There were 27 patients in the study group; 16 (59.3%) males and 
11 (40.7%) females with a mean age of 9.39±6.76 years. They 
were diagnosed with SMA type 1 in 15 subjects, SMA type 2 in 
2 subjects, and DMD in 10 subjects. There were 30 patients in 
the control group; 22 (73.3%) males and 8 (26.7%) females with 
a mean age of 8.05±6.18 years. They were diagnosed with SMA 
type 1 in 17 subjects, SMA type 2 in 3 subjects, and DMD in 10 
subjects. No significant differences were determined between 
SMA patients in the study and control groups in terms of SMA 
type, age, gender, and tracheostomy status (Table I).

Table I: Demographic and clinical features of patients with SMA in the study 
              and control groups.

SMA: Spinal muscular atrophy, *Values presented as median±SD.

Additionally; there were no significant differences between 
DMD patients in both groups in terms of age and respiratory 
parameters (Table II).
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INTRODUCTION
Respiratory complications are a significant cause of morbidity 
and mortality in patients with neuromuscular diseases (NMD) 
(1). The inability for full expansion of the chest wall due to 
weakness of the respiratory muscles leads, over time, to chest 
wall stiffness, chronic hypoventilation, atelectasis, and insuffi-
cient cough (2). An accompanying weak or ineffective cough 
causes recurrent respiratory tract infections (RTIs), eventually 
resulting in respiratory failure. 
When the intercostal and abdominal muscles are not able to 
produce sufficient thoraco-abdominal pressure, patients with 
NMD should be supported with manual and/or mechanical 

methods for coughing (3-5). Manuel methods include active 
cycle of breathing technique, postural drainage, or chest physi-
cal therapy and mechanical methods include mechanical 
insufflation-exsufflation (MI-E), intrapulmonary percussive 
ventilation, and high-frequency chest wall compression (6). 
MI-E devices increase peak cough flow by increasing expirato-
ry air flow with simultaneous cough. Increased peak cough flow 
provides clearance from the mouth or tracheostomy through 
central airway movement of secretions. A report from two new 
international panels, which included specialists on this subject, 
reported that MI-E devices are an expensive but ideal cough 
support technique for individuals severely affected by neuro-
muscular diseases; however, the management approach also 
depends on availability of equipment and local expertise, which 
may vary substantially at a global level (7, 8).
It is inevitable that there will be physical, social, and emotional 
effects on children with NMD with restricted movement and the 
feeling of respiratory muscle weakness. Although several 
studies found that quality of life (QoL) is impaired in spinal 
muscular atrophy (SMA) and Duchenne muscular dystrophy 
(DMD) patients, especially in the physical domain, Morrow et 
al. stated in a recent meta-analysis that we need additional 
studies to measure the effect of cough augmentation techniques 
on morbidity, mortality, and QoL for people with NMD (9). To 
our knowledge, no previous studies have examined yet the 
effect of the MI-E device on the QoL of NMD patients using 
validated QoL tools in the literature. Hovewer, there are only 
two studies that looked at the effect of MI-E on hospitalization 
rates in pediatric patients with NMD (10, 11). 
The current study mainly aimed to examine the demographic 
data of subjects with NMD using an MI-E device and retrospec-
tively analyze the number of admissions to hospital and the 
Intensive Care Unit (ICU) for respiratory reasons before and 
after initiation of MI-E. Second, we aimed to prospectively 
evaluate the effect of an MI-E device on QoL by using a validat-
ed questionnaire.

MATERIALS and METHODS
Subjects
This was a prospective crossځsectional designed study. We 
enrolled patients with NMD under 18 years followed up in the 
Pediatric Pulmonology Section of Akdeniz University Hospital 
between December 2019 and December 2020. The study group 
consisted of 27 patients with NMD (17 SMA and 10 DMD) who 
had been using the MI-E device (Philips Respironics, Philip 
+HDOWKFDUH��%HVW��7KH�1HWKHUODQGV��IRU�DW�OHDVW�WKUHH�PRQWKV��,Q�
order to evaluate the effect of the MI-E device on the quality of 
life, 30 patients with NMD (20 SMA and 10 DMD) who used 
only manuel airway clearance techniques with similar age, 
gender, and respiratory parameters served as the control group.
We reviewed the medical records to obtain demographic charac-
teristics, diagnosis, age at diagnosis, the presence of tracheosto-
my, non-invasive/invasive respiratory support, data on hospital 
presentations, and number of days spent in hospital and the 
intensive care unit for respiratory reasons. Also, information 
about the duration of MI-E use, insufflation-exsufflation 
pressures, inspirium-expirium-pause durations, how many 

Table II: Comparison of demographic and clinical characteristics and 
                respiratory parameters of DMD cases in the study and control groups.

DMD: Duchenne muscular dystrophy, FVC: Forced vital capacity, FEV1: First 
second of forced expiration. *Values presented as median±SD 

The mean EE score of the 27 subjects using MI-E device was 
determined to be significantly higher after MI-E device use 
compared to before (9.11±1.09 vs 4.37±3.40, p<.001).

MI-E device use data
The mean duration of use of the MI-E device was 12.04±9.52 
(3-36) months. The mean age at which they started using MI-E 
was 100.6±80.3 months in all subjects, 49.0±51.6 months in 
SMA subjects, 188.4±17.7 months in DMD subjects.
The mean insufflation pressure used was 21.19±8.95 (14-50) 
cmH2O, exsufflation pressure was 24.63±12.05 (14-55) 
cmH2O, insufflation time was 1.49±0.48 (0.8-2.5) sec, exsuffla-
tion time was 1.61±0.60 (0.8-3) sec, and pause duration was 
1.6±0.6 (1-3) sec. The MI-E device was used for a mean of 
5.33±2.27 days per week and 2.26 ± 1.46 (0-7) times per day 
when the subject was not ill, and for a mean of 6.44±1.37 days 
per week and 3.67 ± 1.54 (1-7) times per day during periods of 
respiratory infection. The MI-E device was used via the trache-
ostomy by 13 (48.1%) subjects and fixed to the face mask in 14 
(51.9%) subjects. The device mode used was basic automatic in 
17 (63%) subjects, manual in 6 (22.2%) subjects, triggered auto 
in 2 (7.4%) subjects, and timed auto in 2 (7.4%) subjects. 
Changes were made to the MI-E device settings, including 
during periods of use in 13 (48.1%) subjects, and no changes 
were made in 14 (51.9%) subjects. No complications associated 
with MI-E device use were determined in any of the subjects. 

Hospitalization data
Thirteen cases in the study group were using the MI-E device for 
more than 12 months. Of these cases, 6 had SMA type 1, 1 had 
SMA type 2, and 6 had DMD. Eight (61.5%) of the cases were 
male and 5 (38.5%) were female, with a mean age of 11.2±6.8 
years. In the year after using the MI-E device, there was a signifi-
cant decrease in the number of hospital admissions (p=.01) and 
length of stay (p=.01) compared to the year prior to using the 
MI-E device. No significant differences among groups were 
determined with respect to hospital admission within the last 
year (p=.063), admission to ICU (p=.37), number of ICU admis-
sions (p=.15), and length of stay in ICU (p=.08) (table III). 

Table III: Hospitalization before and after the implementation of MI-E device.

ICU: Intensive care unit, MI-E: Mechanical insufflation-exsufflation. *Values 
presented as mean±S.D  (Table III).

Proxy-reported QoL Scale points 
When the QoL scores of all SMA subjects in the study and 
control groups were evaluated, there was a significant differ-
ence between the two groups with respect to QoL-NTP (56.16 ± 
17.61 vs 42.57±24.93, p=.03), and no significant differences 
with respect to QoL-TP (p=.191), QoL-CTP (p=.80), and 
QoL-FRTP (p=.34).
When the QoL scores of SMA subjects with tracheostomy in the 
study (Five (45.4%) of the cases were male and 6 (54.6 %) were 
female, with a mean age of 3.2±1.5 years) and control groups 
(Seven (63.6%) of the cases were male and 4 (36.4 %) were 
female, with a mean age of 3.4±1.9 years) were evaluated, the 
mean QoL-TP (50.73±18.28 vs 29.27±20.89, p=.016) and 
QoL-NTP (57.06±18.95 vs 31.14±19.41, p=.002) were signifi-
cantly higher in the study group than in the control group. 
No significant differences were determined between the 
proxy-reported QoL Scale points of the DMD subjects in the 
study and control groups with respect to the QoL-TP (p=.17), 
QoL-NTP (p=.12), QoL-CTP (p=.15), and QoL-FRTP (p=.59).

Self-administered QoL scale points
No significant differences were determined between DMD 
patients in the study and control groups with respect to the 
QoL-TP (p=.81), QoL-NTP (p=.95), QoL-CTP (p=.23), and 
QoL-FRTP (p=.70).

Correlations
A moderate negative correlation was determined between the 
number of days per week of MI-E device use when ill and the 
EE score before the use of the MI-E device (r=-.399, p=.03).
A moderate positive correlation was determined between the EE 
score after MI-E device use and the number of times per day of 
MI-E device use when not ill (r =.516, p=.006) and the number 
of days per week of MI-E device use when ill (r=.389, p=.04).
A moderate negative correlation was determined between the 
number of days per week of MI-E device use when ill and the 
length of stay in hospital (r=-.565, p=.04).

DISCUSSION
The results of this study demonstrate that the use of an MI-E 
device by subjects with NMD reduced the number and duration 
of hospitalizations, and in subjects diagnosed with SMA, 
especially those with tracheostomy, it provided a positive 
contribution to QoL. To the best of our knowledge, this is the 
first study to show the effect of MI-E device use by pediatric 
SMA subjects using validated QoL tools. 
To date, there are two studies in the literature that have exam-
ined the effect of MI-E device use on hospital admissions in 
pediatric patients with NMD. Veldhoen et al. reported that the 
use of an MI-E device by children with NMD reduced hospital 
admissions and length of hospital stay associated with RTIs 
(10). In a study by Moran et al., although no reduction was 
determined in the number of presentations to the hospital by 
pediatric patients with NMD after starting to use an MI-E 
device, the length of stay in hospital was reduced in the 6th and 
12th months of MI-E device use (11). In the current study, a 
significant reduction was determined in both the number 
(p=.01) and duration (p=.01) of hospitalizations with the use of 
the MI-E device by pediatric subjects with NMD. Although 
there were decreases in hospitalizations, admissions to ICU, and 
ICU stay duration, within the prior year after initiating use of an 
MI-E device, it was not statistically significant. However, a 
moderate negative correlation was determined between the 

number of days per week of MI-E device use when the subjects 
were ill and the length of hospital stay after starting to use the 
MI-E device. This finding was considered to support the 
increase in weekly use of the device while ill. 
To the best of our knowledge, there is no previous study in 
literature that has examined the effect of the MI-E device on the 
QoL of NMD patients using validated QoL tools. However, 
Moran et al. reported that by decreasing the need for hospital-
ization, the use of the MI-E device made a positive contribution 
by improving the lifestyle of both the children and their parents 
(11). In the current study, the mean QoL-NTP of the children 
with SMA who used the MI-E device was significantly higher 
than that of the subjects who did not use the device. In addition, 
the mean QoL-TP and the mean QoL-NTP were significantly 
higher in the SMA subjects with tracheostomy using the MI-E 
device compared to those not using the device. This difference 
was not seen between subjects with DMD in study and control 
group. A significant increase was determined in the EE scores 
after the use of the MI-E device compared to before. This 
positive effect of the MI-E device on QoL was thought to be 
associated with the prevention of recurrent atelectasis by 
supporting ease of expectoration, the decreased need for hospi-
talization, and the positive effect on chest wall complications 
through the contribution of positive insufflation pressures (15). 
The reason for the determination of this difference, especially in 
SMA subjects with tracheostomy but not in DMD subjects, was 
thought to be due to the greater involvement of respiratory 
muscles in patients diagnosed with SMA, and, because of the 
younger age of the SMA patients, there was less co-operation 
and thus an insufficient degree of benefit was gained from other 
chest physiotherapy techniques (e.g., air-stacking using glosso-
pharyngeal breathing). Also, as patients with tracheostomies are 
arguably weaker and more prone to respiratory failure, the MI-E 
tends to be more effective when administered via a tracheosto-
my, so they also might get more benefit from the MI-E device. 
In the literature, MI-E treatment is accepted as a significant aid 
to long-term mechanical ventilation (LTMV) (16, 17). In a study 
by Hov et al., which included pediatric patients with NMD or 
disease of central nervous system origin, it was reported that 
56% of the patients using MI-E were receiving ventilator 
support at the same time (18). The combined use of MI-E and 
ventilator support was reported at the highest rate (83%) in 
SMA patients. Chatwin and Simonds reported that 96% of 

patients were using both MI-E and LTMV (15). Consistent with 
these findings in the literature, of the 27 subjects using MI-E 
device in the current study, 18 (66.6%) were also receiving 
LTMV (5 non-invasive, 13 invasive).
The MI-E device has been used in NMD since 1954 for adults 
and children (19). Assisted coughing is a critical element of 
respiratory care for patients with SMA and may be the only way 
for them to cough and clear secretions (20). This device can 
completely remove bronchial secretions in six minutes (21). Its 
use has been proven positive especially in DMD patients with 
scoliosis. It has also been reported that MI-E devices could 
prevent hospitalizations and tracheostomy (22). In literature, the 
use of MI-E devices is recommended in NMD patients with 
cough peak flow (CPF) <160L/min, but there is no evidence or 
consensus related to the ideal device settings yet (7, 16). Hov et 
al. evaluated MI-E device settings in a study of 240 patients 
from 10 centres in 7 European countries and reported that lower 
MI-E pressures were used in younger children (23). There was 
also reported to be a wide range of pressures used; insufflation 
pressure minimum in the range of +10 cmH20 to +50 cmH20 
and exsufflation pressure between -10 cmH20 and -60 cmH20. 
In the same study, half of the children used asymmetric 
pressures, and in the majority of these the exsufflation pressure 
was higher than the insufflation pressure. Just as there are 
reports in the literature advocating the use of high MI-E device 
pressures there are also studies showing the benefits of low 
pressures such as 15 cmH20 (24-28). In the current study, the 
mean insufflation pressure was found to be 21 cmH20, mean 
exsufflation pressure 24 cmH2O, mean insufflation time 1.49 
sec, mean exsufflation time 1.61 sec, and mean pause time 1.6 
sec. These values were consistent with the findings in the litera-
ture showing that asymmetric pressures were used more 
frequently and exsufflation pressures were higher than insuffla-
tion pressures. Almost half of the subjects in this study had 
made changes to the device settings while using it and no 
complications were determined in any subject. With these 
values, there was a positive contribution to the number and 
duration of hospitalizations and to EE scores, and considering 
that MI-E devices may very rarely cause pneumothorax it can be 
recommended, in the initial planning of MI-E device use, to 
start with low pressures and make adjustments to the pressure 
settings according to clinical parameters (29, 30).  
Just as there is no consensus in the literature related to the 
settings of MI-E device use, there are also insufficient data 
related to the ideal durations of daily and weekly use. Meric et 
al. demonstrated in their study that MI-E device improved vital 
capacity immediately (31). This improvement was still present 
one hour after treatment and eventually reduced chest-wall 
motion asymmetry. However, since its benefits were lost rapid-
ly, the machine should be used several times daily. As in the 
current study, previous reports have been related to use in 
clinical practice. In a small questionnaire study of 37 patients by 
Mahede et al., fewer than 50% of patients used the MI-E device 
daily (32). In the current study, the majority of the subjects used 
the device daily. The device was reported to be used a mean of 
2.26 ± 1.46 times a day when the subject was not ill, and a mean 
of 3.67 ± 1.54 times a day when ill. It was considered that the 
young age of the subjects, that they were receiving non-inva-

sive/invasive respiratory support, and that they had tracheosto-
mies could have increased compliance with the device.
There were some limitations to this study, primarily that 
because of the cross-sectional design it was not possible to 
compare QoL scores before and after the device use in the NMD 
subjects. However, the control group was matched with respect 
to age, gender, and respiratory parameters. This was thought to 
be an important reason why no change could be detected in the 
QoL scores of all the groups and therefore, prospective studies 
are needed on this subject. Secondly, MI-E is an expensive 
device and there would be a bias that the study group has an 
economic advantage over the control group but almost all of the 
study patients obtained the device through a charity campaign 
and also we did not find any difference in the QoL-FRTP 
between the study and control groups. Finally, the data related to 
the daily and weekly use of the MI-E device was not recorded 
from the device but was taken as stated by the parents of the 
subjects. 

CONCLUSION
The results of this study demonstrate that the use of an MI-E 
device made a positive contribution to ease of expectoration, 
number of hospital admissions, and length of stay in patients 
with NMD, and it also contributed positively to QoL in patients 
with SMA. Nevertheless, as there are insufficient data in the 
literature related to the ideal settings for the MI-E device, there 
is a need for further studies. 
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ABSTRACT
Objective: 
Respiratory complications are a significant cause of morbid-
ity and mortality in patients with neuromuscular diseases 
(NMD). The aim of this study was to examine the demo-
graphic data of subjects with NMD using a mechanical 
insufflation-exsufflation (MI-E) device and the effect of an 
MI-E device on quality of life (QoL) and hospitalization. 

Material and Methods: 
The study included patients under 18 years with NMD 
followed up in the Pediatric Pulmonology Section between 
December 2019 and December 2020. Twenty-seven patients 
with NMD using an MI-E for at least 3 months were enrolled 
in the study group and 30 patients with NMD using only 
manuel airway clearance techniques were enrolled in the 
control group. Data were collected with respect to clinical 
and demographic characteristics, the MI-E device settings, 
ease of expectoration visual analogue scores (EE), and the 
QoL scores. Thirteen subjects, who used an MI-E device for 
more than 12 months, were assessed pre-and post-MI-E use 
hospitalization data for respiratory reasons.

Results: 
The mean EE scores were significantly higher after MI-E 
device use compared to before. Among participants who 
were evaluated pre- and post-MI-E use there was a signifi-
cant decrease in the number of hospital admissions and 
length of stay. The mean QoL scores of subjects diagnosed 
with spinal muscular atrophy (SMA) with tracheostomy in 
study group were determined to be significantly higher than 
SMA with tracheostomy in control group.

Conclusions: 
The use of MI-E device showed a positive effect to EE, 
number of hospital admissions and length of stay in patients 
with NMD. In addition, it contributed positively of QoL 
scores in patients with SMA.

times per day and days per week the MI-E is used in the 
presence or absence of RTIs, any side-effects seen associated 
with use, ease of expectoration visual analogue scores (EE) 
which asked ‘how easy was it to cough and expectorate 
sputum?’ before and after starting to use an MI-E device (0-10 
points; 0=extremely difficult, 10= extremely easy) and whether 
or not any adjustments had been made to the MI-E device 
settings were collected from the parents of the study group using 
an online questionnaire created through Google forms (12).
According to our protocol, for subjects with audible weak 
cough, retained secretions secondary to respiratory muscle 
weakness, difficulty clearing secretions, history of pneumonia, 
prolonged or frequent RTIs, or reduced respiratory function 
tests, we begin manuel airway clearance techniques at home. 
When efficacy or technique (e.g., due to young age) is insuffi-
cient, we switch to MIځE device if the family can obtain the 
device, whether by paying the price of the device itself or 
through a charity campaign. Device settings (insufflation/exsuf-
flation pressure beginning with +14 cm H2O to -14 cm H2O and 
maximum pressure of +55 cm H2O to -55 cm H2O, insuffla-
tion/exsufflation/pause time were each 0.8–3 seconds (sec)) are 
customized according to tolerance, amount of secretions, and 
chest auscultation. We teach caregivers to perform three 
sessions, each with five cough cycles, at a frequency of at least 
twice a day and more frequently during RTIs.
This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the tenets 
of the Helsinki Declaration, and has been approved by the 
Akdeniz University Ethical Committee, (Approval no 
KAEK-29; date 13/1/2021).

QoL measure
The Peds QL Neuromuscular Module, version 3 questionnaire 
was completed online by the parents and by the children who 
were capable of completing the questionnaire independently. 
This questionnaire has been validated for children with neuro-
muscular disease and consists of 25 items; 17 items with an 
emphasis on physical functioning, 3 items related to communi-
cation, and 5 items related to family resources. For each item, 
the parent/child is asked to rate the impact of a particular 
problem over the past month. Each multiple choice answer is 
scored from 0 (never a problem) to 4 (almost always a problem). 
Item scores (Quality of Life scale-total points (QoL-TP), Quali-
ty of Life scale–Neuromuscular disease total points 
(QoL-NTP), Quality of Life scale–communication total points 
(QoL-CTP) and Quality of Life scale– family resources total 
points (QoL-FRTP)) are reversed and converted linearly to a 
scale from 0 to 100 (0 = 100, 1 = 75, 2 = 50, 3 = 25 and 4 = 0), 
with higher scores indicating a higher QoL (13, 14). 
In order to evaluate the effect of the MI-E device on QoL, the 
Peds QL questionnaire results of 17 SMA patients in the study 
group and 20 SMA patients in the control group who had no 
significant differences in terms of SMA type, age, gender and 
tracheostomy status were compared. Additionally, the Peds QL 
questionnaire results of 10 patients with DMD in the study 
group and 10 patients with DMD in the control group who were 
matched for age, gender, and respiratory parameters were 
compared.

Hospitalization data
In order to eliminate the effect of group variables on the results, 
the pre- and post-MI-E use hospitalization data on presence, 
number, and duration of hospitalizations and intensive care unit 
admissions of the subjects for respiratory reasons who used an 
MI-E device for more than 12 months were evaluated.  

Statistical Analysis
Data obtained in the study were analyzed using SPSS vn. 23.0 
software. Descriptive statistics are presented as frequency, 
percentage, mean, standard deviation, and minimum and 
maximum values. Conformity of the data to normal distribution 
was assessed with the Shapiro-Wilk test. In the analysis of 
differences between the two groups, the Independent Samples 
t-test was used if the data fit the normal distribution and the 
Mann-Whitney U Test was used if the data were not normally 
distributed. The Wilcoxon signed rank test was applied to 
compare the differences before and after MI-E device use with 
respect to EE scores, and the number and duration of admissions 
to hospital and ICU. To evaluate relationships between the 
variables, Pearson correlation analysis was applied. A value of 
p<0.05 was accepted as statistically significant. 

RESULTS
There were 27 patients in the study group; 16 (59.3%) males and 
11 (40.7%) females with a mean age of 9.39±6.76 years. They 
were diagnosed with SMA type 1 in 15 subjects, SMA type 2 in 
2 subjects, and DMD in 10 subjects. There were 30 patients in 
the control group; 22 (73.3%) males and 8 (26.7%) females with 
a mean age of 8.05±6.18 years. They were diagnosed with SMA 
type 1 in 17 subjects, SMA type 2 in 3 subjects, and DMD in 10 
subjects. No significant differences were determined between 
SMA patients in the study and control groups in terms of SMA 
type, age, gender, and tracheostomy status (Table I).

Table I: Demographic and clinical features of patients with SMA in the study 
              and control groups.

SMA: Spinal muscular atrophy, *Values presented as median±SD.

Additionally; there were no significant differences between 
DMD patients in both groups in terms of age and respiratory 
parameters (Table II).
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INTRODUCTION
Respiratory complications are a significant cause of morbidity 
and mortality in patients with neuromuscular diseases (NMD) 
(1). The inability for full expansion of the chest wall due to 
weakness of the respiratory muscles leads, over time, to chest 
wall stiffness, chronic hypoventilation, atelectasis, and insuffi-
cient cough (2). An accompanying weak or ineffective cough 
causes recurrent respiratory tract infections (RTIs), eventually 
resulting in respiratory failure. 
When the intercostal and abdominal muscles are not able to 
produce sufficient thoraco-abdominal pressure, patients with 
NMD should be supported with manual and/or mechanical 

methods for coughing (3-5). Manuel methods include active 
cycle of breathing technique, postural drainage, or chest physi-
cal therapy and mechanical methods include mechanical 
insufflation-exsufflation (MI-E), intrapulmonary percussive 
ventilation, and high-frequency chest wall compression (6). 
MI-E devices increase peak cough flow by increasing expirato-
ry air flow with simultaneous cough. Increased peak cough flow 
provides clearance from the mouth or tracheostomy through 
central airway movement of secretions. A report from two new 
international panels, which included specialists on this subject, 
reported that MI-E devices are an expensive but ideal cough 
support technique for individuals severely affected by neuro-
muscular diseases; however, the management approach also 
depends on availability of equipment and local expertise, which 
may vary substantially at a global level (7, 8).
It is inevitable that there will be physical, social, and emotional 
effects on children with NMD with restricted movement and the 
feeling of respiratory muscle weakness. Although several 
studies found that quality of life (QoL) is impaired in spinal 
muscular atrophy (SMA) and Duchenne muscular dystrophy 
(DMD) patients, especially in the physical domain, Morrow et 
al. stated in a recent meta-analysis that we need additional 
studies to measure the effect of cough augmentation techniques 
on morbidity, mortality, and QoL for people with NMD (9). To 
our knowledge, no previous studies have examined yet the 
effect of the MI-E device on the QoL of NMD patients using 
validated QoL tools in the literature. Hovewer, there are only 
two studies that looked at the effect of MI-E on hospitalization 
rates in pediatric patients with NMD (10, 11). 
The current study mainly aimed to examine the demographic 
data of subjects with NMD using an MI-E device and retrospec-
tively analyze the number of admissions to hospital and the 
Intensive Care Unit (ICU) for respiratory reasons before and 
after initiation of MI-E. Second, we aimed to prospectively 
evaluate the effect of an MI-E device on QoL by using a validat-
ed questionnaire.

MATERIALS and METHODS
Subjects
This was a prospective crossځsectional designed study. We 
enrolled patients with NMD under 18 years followed up in the 
Pediatric Pulmonology Section of Akdeniz University Hospital 
between December 2019 and December 2020. The study group 
consisted of 27 patients with NMD (17 SMA and 10 DMD) who 
had been using the MI-E device (Philips Respironics, Philip 
+HDOWKFDUH��%HVW��7KH�1HWKHUODQGV��IRU�DW�OHDVW�WKUHH�PRQWKV��,Q�
order to evaluate the effect of the MI-E device on the quality of 
life, 30 patients with NMD (20 SMA and 10 DMD) who used 
only manuel airway clearance techniques with similar age, 
gender, and respiratory parameters served as the control group.
We reviewed the medical records to obtain demographic charac-
teristics, diagnosis, age at diagnosis, the presence of tracheosto-
my, non-invasive/invasive respiratory support, data on hospital 
presentations, and number of days spent in hospital and the 
intensive care unit for respiratory reasons. Also, information 
about the duration of MI-E use, insufflation-exsufflation 
pressures, inspirium-expirium-pause durations, how many 

Table II: Comparison of demographic and clinical characteristics and 
                respiratory parameters of DMD cases in the study and control groups.

DMD: Duchenne muscular dystrophy, FVC: Forced vital capacity, FEV1: First 
second of forced expiration. *Values presented as median±SD 

The mean EE score of the 27 subjects using MI-E device was 
determined to be significantly higher after MI-E device use 
compared to before (9.11±1.09 vs 4.37±3.40, p<.001).

MI-E device use data
The mean duration of use of the MI-E device was 12.04±9.52 
(3-36) months. The mean age at which they started using MI-E 
was 100.6±80.3 months in all subjects, 49.0±51.6 months in 
SMA subjects, 188.4±17.7 months in DMD subjects.
The mean insufflation pressure used was 21.19±8.95 (14-50) 
cmH2O, exsufflation pressure was 24.63±12.05 (14-55) 
cmH2O, insufflation time was 1.49±0.48 (0.8-2.5) sec, exsuffla-
tion time was 1.61±0.60 (0.8-3) sec, and pause duration was 
1.6±0.6 (1-3) sec. The MI-E device was used for a mean of 
5.33±2.27 days per week and 2.26 ± 1.46 (0-7) times per day 
when the subject was not ill, and for a mean of 6.44±1.37 days 
per week and 3.67 ± 1.54 (1-7) times per day during periods of 
respiratory infection. The MI-E device was used via the trache-
ostomy by 13 (48.1%) subjects and fixed to the face mask in 14 
(51.9%) subjects. The device mode used was basic automatic in 
17 (63%) subjects, manual in 6 (22.2%) subjects, triggered auto 
in 2 (7.4%) subjects, and timed auto in 2 (7.4%) subjects. 
Changes were made to the MI-E device settings, including 
during periods of use in 13 (48.1%) subjects, and no changes 
were made in 14 (51.9%) subjects. No complications associated 
with MI-E device use were determined in any of the subjects. 

Hospitalization data
Thirteen cases in the study group were using the MI-E device for 
more than 12 months. Of these cases, 6 had SMA type 1, 1 had 
SMA type 2, and 6 had DMD. Eight (61.5%) of the cases were 
male and 5 (38.5%) were female, with a mean age of 11.2±6.8 
years. In the year after using the MI-E device, there was a signifi-
cant decrease in the number of hospital admissions (p=.01) and 
length of stay (p=.01) compared to the year prior to using the 
MI-E device. No significant differences among groups were 
determined with respect to hospital admission within the last 
year (p=.063), admission to ICU (p=.37), number of ICU admis-
sions (p=.15), and length of stay in ICU (p=.08) (table III). 

Table III: Hospitalization before and after the implementation of MI-E device.

ICU: Intensive care unit, MI-E: Mechanical insufflation-exsufflation. *Values 
presented as mean±S.D  (Table III).

Proxy-reported QoL Scale points 
When the QoL scores of all SMA subjects in the study and 
control groups were evaluated, there was a significant differ-
ence between the two groups with respect to QoL-NTP (56.16 ± 
17.61 vs 42.57±24.93, p=.03), and no significant differences 
with respect to QoL-TP (p=.191), QoL-CTP (p=.80), and 
QoL-FRTP (p=.34).
When the QoL scores of SMA subjects with tracheostomy in the 
study (Five (45.4%) of the cases were male and 6 (54.6 %) were 
female, with a mean age of 3.2±1.5 years) and control groups 
(Seven (63.6%) of the cases were male and 4 (36.4 %) were 
female, with a mean age of 3.4±1.9 years) were evaluated, the 
mean QoL-TP (50.73±18.28 vs 29.27±20.89, p=.016) and 
QoL-NTP (57.06±18.95 vs 31.14±19.41, p=.002) were signifi-
cantly higher in the study group than in the control group. 
No significant differences were determined between the 
proxy-reported QoL Scale points of the DMD subjects in the 
study and control groups with respect to the QoL-TP (p=.17), 
QoL-NTP (p=.12), QoL-CTP (p=.15), and QoL-FRTP (p=.59).

Self-administered QoL scale points
No significant differences were determined between DMD 
patients in the study and control groups with respect to the 
QoL-TP (p=.81), QoL-NTP (p=.95), QoL-CTP (p=.23), and 
QoL-FRTP (p=.70).

Correlations
A moderate negative correlation was determined between the 
number of days per week of MI-E device use when ill and the 
EE score before the use of the MI-E device (r=-.399, p=.03).
A moderate positive correlation was determined between the EE 
score after MI-E device use and the number of times per day of 
MI-E device use when not ill (r =.516, p=.006) and the number 
of days per week of MI-E device use when ill (r=.389, p=.04).
A moderate negative correlation was determined between the 
number of days per week of MI-E device use when ill and the 
length of stay in hospital (r=-.565, p=.04).

DISCUSSION
The results of this study demonstrate that the use of an MI-E 
device by subjects with NMD reduced the number and duration 
of hospitalizations, and in subjects diagnosed with SMA, 
especially those with tracheostomy, it provided a positive 
contribution to QoL. To the best of our knowledge, this is the 
first study to show the effect of MI-E device use by pediatric 
SMA subjects using validated QoL tools. 
To date, there are two studies in the literature that have exam-
ined the effect of MI-E device use on hospital admissions in 
pediatric patients with NMD. Veldhoen et al. reported that the 
use of an MI-E device by children with NMD reduced hospital 
admissions and length of hospital stay associated with RTIs 
(10). In a study by Moran et al., although no reduction was 
determined in the number of presentations to the hospital by 
pediatric patients with NMD after starting to use an MI-E 
device, the length of stay in hospital was reduced in the 6th and 
12th months of MI-E device use (11). In the current study, a 
significant reduction was determined in both the number 
(p=.01) and duration (p=.01) of hospitalizations with the use of 
the MI-E device by pediatric subjects with NMD. Although 
there were decreases in hospitalizations, admissions to ICU, and 
ICU stay duration, within the prior year after initiating use of an 
MI-E device, it was not statistically significant. However, a 
moderate negative correlation was determined between the 

number of days per week of MI-E device use when the subjects 
were ill and the length of hospital stay after starting to use the 
MI-E device. This finding was considered to support the 
increase in weekly use of the device while ill. 
To the best of our knowledge, there is no previous study in 
literature that has examined the effect of the MI-E device on the 
QoL of NMD patients using validated QoL tools. However, 
Moran et al. reported that by decreasing the need for hospital-
ization, the use of the MI-E device made a positive contribution 
by improving the lifestyle of both the children and their parents 
(11). In the current study, the mean QoL-NTP of the children 
with SMA who used the MI-E device was significantly higher 
than that of the subjects who did not use the device. In addition, 
the mean QoL-TP and the mean QoL-NTP were significantly 
higher in the SMA subjects with tracheostomy using the MI-E 
device compared to those not using the device. This difference 
was not seen between subjects with DMD in study and control 
group. A significant increase was determined in the EE scores 
after the use of the MI-E device compared to before. This 
positive effect of the MI-E device on QoL was thought to be 
associated with the prevention of recurrent atelectasis by 
supporting ease of expectoration, the decreased need for hospi-
talization, and the positive effect on chest wall complications 
through the contribution of positive insufflation pressures (15). 
The reason for the determination of this difference, especially in 
SMA subjects with tracheostomy but not in DMD subjects, was 
thought to be due to the greater involvement of respiratory 
muscles in patients diagnosed with SMA, and, because of the 
younger age of the SMA patients, there was less co-operation 
and thus an insufficient degree of benefit was gained from other 
chest physiotherapy techniques (e.g., air-stacking using glosso-
pharyngeal breathing). Also, as patients with tracheostomies are 
arguably weaker and more prone to respiratory failure, the MI-E 
tends to be more effective when administered via a tracheosto-
my, so they also might get more benefit from the MI-E device. 
In the literature, MI-E treatment is accepted as a significant aid 
to long-term mechanical ventilation (LTMV) (16, 17). In a study 
by Hov et al., which included pediatric patients with NMD or 
disease of central nervous system origin, it was reported that 
56% of the patients using MI-E were receiving ventilator 
support at the same time (18). The combined use of MI-E and 
ventilator support was reported at the highest rate (83%) in 
SMA patients. Chatwin and Simonds reported that 96% of 

patients were using both MI-E and LTMV (15). Consistent with 
these findings in the literature, of the 27 subjects using MI-E 
device in the current study, 18 (66.6%) were also receiving 
LTMV (5 non-invasive, 13 invasive).
The MI-E device has been used in NMD since 1954 for adults 
and children (19). Assisted coughing is a critical element of 
respiratory care for patients with SMA and may be the only way 
for them to cough and clear secretions (20). This device can 
completely remove bronchial secretions in six minutes (21). Its 
use has been proven positive especially in DMD patients with 
scoliosis. It has also been reported that MI-E devices could 
prevent hospitalizations and tracheostomy (22). In literature, the 
use of MI-E devices is recommended in NMD patients with 
cough peak flow (CPF) <160L/min, but there is no evidence or 
consensus related to the ideal device settings yet (7, 16). Hov et 
al. evaluated MI-E device settings in a study of 240 patients 
from 10 centres in 7 European countries and reported that lower 
MI-E pressures were used in younger children (23). There was 
also reported to be a wide range of pressures used; insufflation 
pressure minimum in the range of +10 cmH20 to +50 cmH20 
and exsufflation pressure between -10 cmH20 and -60 cmH20. 
In the same study, half of the children used asymmetric 
pressures, and in the majority of these the exsufflation pressure 
was higher than the insufflation pressure. Just as there are 
reports in the literature advocating the use of high MI-E device 
pressures there are also studies showing the benefits of low 
pressures such as 15 cmH20 (24-28). In the current study, the 
mean insufflation pressure was found to be 21 cmH20, mean 
exsufflation pressure 24 cmH2O, mean insufflation time 1.49 
sec, mean exsufflation time 1.61 sec, and mean pause time 1.6 
sec. These values were consistent with the findings in the litera-
ture showing that asymmetric pressures were used more 
frequently and exsufflation pressures were higher than insuffla-
tion pressures. Almost half of the subjects in this study had 
made changes to the device settings while using it and no 
complications were determined in any subject. With these 
values, there was a positive contribution to the number and 
duration of hospitalizations and to EE scores, and considering 
that MI-E devices may very rarely cause pneumothorax it can be 
recommended, in the initial planning of MI-E device use, to 
start with low pressures and make adjustments to the pressure 
settings according to clinical parameters (29, 30).  
Just as there is no consensus in the literature related to the 
settings of MI-E device use, there are also insufficient data 
related to the ideal durations of daily and weekly use. Meric et 
al. demonstrated in their study that MI-E device improved vital 
capacity immediately (31). This improvement was still present 
one hour after treatment and eventually reduced chest-wall 
motion asymmetry. However, since its benefits were lost rapid-
ly, the machine should be used several times daily. As in the 
current study, previous reports have been related to use in 
clinical practice. In a small questionnaire study of 37 patients by 
Mahede et al., fewer than 50% of patients used the MI-E device 
daily (32). In the current study, the majority of the subjects used 
the device daily. The device was reported to be used a mean of 
2.26 ± 1.46 times a day when the subject was not ill, and a mean 
of 3.67 ± 1.54 times a day when ill. It was considered that the 
young age of the subjects, that they were receiving non-inva-

sive/invasive respiratory support, and that they had tracheosto-
mies could have increased compliance with the device.
There were some limitations to this study, primarily that 
because of the cross-sectional design it was not possible to 
compare QoL scores before and after the device use in the NMD 
subjects. However, the control group was matched with respect 
to age, gender, and respiratory parameters. This was thought to 
be an important reason why no change could be detected in the 
QoL scores of all the groups and therefore, prospective studies 
are needed on this subject. Secondly, MI-E is an expensive 
device and there would be a bias that the study group has an 
economic advantage over the control group but almost all of the 
study patients obtained the device through a charity campaign 
and also we did not find any difference in the QoL-FRTP 
between the study and control groups. Finally, the data related to 
the daily and weekly use of the MI-E device was not recorded 
from the device but was taken as stated by the parents of the 
subjects. 

CONCLUSION
The results of this study demonstrate that the use of an MI-E 
device made a positive contribution to ease of expectoration, 
number of hospital admissions, and length of stay in patients 
with NMD, and it also contributed positively to QoL in patients 
with SMA. Nevertheless, as there are insufficient data in the 
literature related to the ideal settings for the MI-E device, there 
is a need for further studies. 

Ethics Committee Approval: 
This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the tenets 
of the Helsinki Declaration, and has been approved by the 
Akdeniz UniversityEthical Committee, Akdeniz University 
(Approval no KAEK-29; date 13/1/2021). 

Informed Consent: 
All the participants’ rights were protected and written informed 
consents were obtained before the procedures according to the 
Helsinki Declaration.

Author Contributions: 
&RQFHSW�$�(�%���$�%���'DWD�&ROOHFWLRQ�DQG�RU�3URFHVVLQJ��7��.��
6��'��g��'���ù��+���$QDO\VLV�DQG��RU�,QWHUSUHWDWLRQ��$�(�%���$�%���
$�%���:ULWLQJ�0DQXVFULSW��$�(�%���$�%���&ULWLFDO�5HYLHZ��g�'���
ù�+���$�%��

Conflict of interest: 
The authors have no conflict of interest to declare. 

Financial Disclosure: 
The authors declared that this study has received no financial 
support.



ABSTRACT
Objective: 
Respiratory complications are a significant cause of morbid-
ity and mortality in patients with neuromuscular diseases 
(NMD). The aim of this study was to examine the demo-
graphic data of subjects with NMD using a mechanical 
insufflation-exsufflation (MI-E) device and the effect of an 
MI-E device on quality of life (QoL) and hospitalization. 

Material and Methods: 
The study included patients under 18 years with NMD 
followed up in the Pediatric Pulmonology Section between 
December 2019 and December 2020. Twenty-seven patients 
with NMD using an MI-E for at least 3 months were enrolled 
in the study group and 30 patients with NMD using only 
manuel airway clearance techniques were enrolled in the 
control group. Data were collected with respect to clinical 
and demographic characteristics, the MI-E device settings, 
ease of expectoration visual analogue scores (EE), and the 
QoL scores. Thirteen subjects, who used an MI-E device for 
more than 12 months, were assessed pre-and post-MI-E use 
hospitalization data for respiratory reasons.

Results: 
The mean EE scores were significantly higher after MI-E 
device use compared to before. Among participants who 
were evaluated pre- and post-MI-E use there was a signifi-
cant decrease in the number of hospital admissions and 
length of stay. The mean QoL scores of subjects diagnosed 
with spinal muscular atrophy (SMA) with tracheostomy in 
study group were determined to be significantly higher than 
SMA with tracheostomy in control group.

Conclusions: 
The use of MI-E device showed a positive effect to EE, 
number of hospital admissions and length of stay in patients 
with NMD. In addition, it contributed positively of QoL 
scores in patients with SMA.

times per day and days per week the MI-E is used in the 
presence or absence of RTIs, any side-effects seen associated 
with use, ease of expectoration visual analogue scores (EE) 
which asked ‘how easy was it to cough and expectorate 
sputum?’ before and after starting to use an MI-E device (0-10 
points; 0=extremely difficult, 10= extremely easy) and whether 
or not any adjustments had been made to the MI-E device 
settings were collected from the parents of the study group using 
an online questionnaire created through Google forms (12).
According to our protocol, for subjects with audible weak 
cough, retained secretions secondary to respiratory muscle 
weakness, difficulty clearing secretions, history of pneumonia, 
prolonged or frequent RTIs, or reduced respiratory function 
tests, we begin manuel airway clearance techniques at home. 
When efficacy or technique (e.g., due to young age) is insuffi-
cient, we switch to MIځE device if the family can obtain the 
device, whether by paying the price of the device itself or 
through a charity campaign. Device settings (insufflation/exsuf-
flation pressure beginning with +14 cm H2O to -14 cm H2O and 
maximum pressure of +55 cm H2O to -55 cm H2O, insuffla-
tion/exsufflation/pause time were each 0.8–3 seconds (sec)) are 
customized according to tolerance, amount of secretions, and 
chest auscultation. We teach caregivers to perform three 
sessions, each with five cough cycles, at a frequency of at least 
twice a day and more frequently during RTIs.
This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the tenets 
of the Helsinki Declaration, and has been approved by the 
Akdeniz University Ethical Committee, (Approval no 
KAEK-29; date 13/1/2021).

QoL measure
The Peds QL Neuromuscular Module, version 3 questionnaire 
was completed online by the parents and by the children who 
were capable of completing the questionnaire independently. 
This questionnaire has been validated for children with neuro-
muscular disease and consists of 25 items; 17 items with an 
emphasis on physical functioning, 3 items related to communi-
cation, and 5 items related to family resources. For each item, 
the parent/child is asked to rate the impact of a particular 
problem over the past month. Each multiple choice answer is 
scored from 0 (never a problem) to 4 (almost always a problem). 
Item scores (Quality of Life scale-total points (QoL-TP), Quali-
ty of Life scale–Neuromuscular disease total points 
(QoL-NTP), Quality of Life scale–communication total points 
(QoL-CTP) and Quality of Life scale– family resources total 
points (QoL-FRTP)) are reversed and converted linearly to a 
scale from 0 to 100 (0 = 100, 1 = 75, 2 = 50, 3 = 25 and 4 = 0), 
with higher scores indicating a higher QoL (13, 14). 
In order to evaluate the effect of the MI-E device on QoL, the 
Peds QL questionnaire results of 17 SMA patients in the study 
group and 20 SMA patients in the control group who had no 
significant differences in terms of SMA type, age, gender and 
tracheostomy status were compared. Additionally, the Peds QL 
questionnaire results of 10 patients with DMD in the study 
group and 10 patients with DMD in the control group who were 
matched for age, gender, and respiratory parameters were 
compared.

Hospitalization data
In order to eliminate the effect of group variables on the results, 
the pre- and post-MI-E use hospitalization data on presence, 
number, and duration of hospitalizations and intensive care unit 
admissions of the subjects for respiratory reasons who used an 
MI-E device for more than 12 months were evaluated.  

Statistical Analysis
Data obtained in the study were analyzed using SPSS vn. 23.0 
software. Descriptive statistics are presented as frequency, 
percentage, mean, standard deviation, and minimum and 
maximum values. Conformity of the data to normal distribution 
was assessed with the Shapiro-Wilk test. In the analysis of 
differences between the two groups, the Independent Samples 
t-test was used if the data fit the normal distribution and the 
Mann-Whitney U Test was used if the data were not normally 
distributed. The Wilcoxon signed rank test was applied to 
compare the differences before and after MI-E device use with 
respect to EE scores, and the number and duration of admissions 
to hospital and ICU. To evaluate relationships between the 
variables, Pearson correlation analysis was applied. A value of 
p<0.05 was accepted as statistically significant. 

RESULTS
There were 27 patients in the study group; 16 (59.3%) males and 
11 (40.7%) females with a mean age of 9.39±6.76 years. They 
were diagnosed with SMA type 1 in 15 subjects, SMA type 2 in 
2 subjects, and DMD in 10 subjects. There were 30 patients in 
the control group; 22 (73.3%) males and 8 (26.7%) females with 
a mean age of 8.05±6.18 years. They were diagnosed with SMA 
type 1 in 17 subjects, SMA type 2 in 3 subjects, and DMD in 10 
subjects. No significant differences were determined between 
SMA patients in the study and control groups in terms of SMA 
type, age, gender, and tracheostomy status (Table I).

Table I: Demographic and clinical features of patients with SMA in the study 
              and control groups.

SMA: Spinal muscular atrophy, *Values presented as median±SD.

Additionally; there were no significant differences between 
DMD patients in both groups in terms of age and respiratory 
parameters (Table II).

Key Words: 
Mechanical insufflation-exsufflation, Neuromuscular disorder, 
MI-E device, Quality of life

ÖZ
Amaç: 
1|URPXVN�OHU� KDVWDOÕ÷Õ� �10+�� RODQ� ROJXODUGD� HQ� |QHPOL�
PRUELGLWH�YH�PRUWDOLWH�QHGHQL�VROXQXPVDO�NRPSOLNDV\RQODUGÕU��
dDOÕúPDQÕQ� DPDFÕ� 0HNDQLN� øQVXIODV\RQ�(NVXIODV\RQ� �0ø�(��
FLKD]Õ� NXOODQDQ� 10+¶OL� ROJXODUÕQ� GHPRJUDILN� YHULOHULQL� YH�
0ø�(�FLKD]ÕQÕQ�\DúDP�NDOLWHVLQH�YH�KDVWDQH�\DWÕúÕQD�RODQ�HWNLVL-
ni incelemekti. 

Gereç ve Yöntemler: 
$UDOÕN� ����� YH�$UDOÕN� ����� WDULKOHUL� DUDVÕQGD� dRFXN� *|÷�V�
+DVWDOÕNODUÕ� 3ROLNOLQL÷L¶QGH� 10+� WDQÕVÕ\OD� WDNLS� HGLOHQ� ���
\DúÕQGDQ�N�o�N�KDVWDODU�oDOÕúPD\D�GDKLO�HGLOGL��(Q�D]���D\GÕU�
0ø�(� FLKD]Õ� NXOODQDQ� ��� 10+µOL� KDVWD� oDOÕúPD� JUXEXQD� YH�
sadece manuel solunum yolu temizleme teknikleri kullanan 30 
KDVWD�NRQWURO�JUXEXQD�DOÕQGÕ��.OLQLN�YH�GHPRJUDILN�|]HOOLNOHUL��
0ø�(� FLKD]Õ� D\DUODUÕ�� EDOJDP� oÕNDUPDGDNL� NROD\OÕN� YL]�HO�
DQDORJ�VNRUODUÕ��%d.��YH�\DúDP�NDOLWHVL�VNRUODUÕ\OD�LOJLOL�YHULOHU�
WRSODQGÕ��0ø�(�FLKD]ÕQÕ����D\GDQ�X]XQ�V�UH�NXOODQDQ����ROJXQXQ�
0ø�(�FLKD]Õ�|QFHVL�YH�VRQUDVÕ�VROXQXPVDO�QHGHQOHUOH�KDVWDQH\H�
\DWÕú�YHULOHUL�GH÷HUOHQGLULOGL��

Bulgular:
0ø�(� FLKD]Õ� NXOODQÕPÕ� VRQUDVÕ� %d.� VNRUODUÕ� FLKD]� NXOODQÕPÕ�
|QFHVLQH�J|UH�LVWDWLNVHO�DQODPOÕ�\�NVHNWL��0ø�(�FLKD]Õ�NXOODQÕPÕ�
|QFHVL� YH� VRQUDVÕ� GH÷HUOHQGLULOHQ� ROJXODUGD� KDVWDQH\H� \DWÕú�
VD\ÕVÕQGD�YH�V�UHVLQGH�LVWDWLVWLNVHO�DQODPOÕ�D]DOPD�YDUGÕ��dDOÕú-
PD� JUXEX� LoHULVLQGHNL� WUDNHRVWRPLOL� VSLQDO� PXVN�OHU� DWURIL�
�60$�� WDQÕOÕ� ROJXODUÕQ� \DúDP� NDOLWHVL� VNRUODUÕ� RUWDODPDVÕ�
NRQWURO�JUXEXQGDNL�WUDNHRVWRPLOL�60$¶OÕ�ROJXODUD�J|UH�LVWDWLV-
WLNVHO�DQODPOÕ�\�NVHN�VDSWDQGÕ�

Sonuç: 
0ø�(� FLKD]Õ� NXOODQÕPÕ�10+
OL� KDVWDODUGD�%d.¶\D�� KDVWDQH\H�
\DWÕú�VD\Õ�YH�V�UHVLQH�ROXPOX�NDWNÕ�VD÷ODGÕ�YH�60$
OÕ�KDVWDODUGD�
\DúDP�NDOLWHVLQH�ROXPOX�NDWNÕGD�EXOXQGX�

Anahtar Sözcükler: 
0HNDQLN� øQVXIODV\RQ�(NVXIODV\RQ�� 1|URPXVN�OHU� KDVWDOÕN��
0ø�(�FLKD]Õ��<DúDP�NDOLWHVL

INTRODUCTION
Respiratory complications are a significant cause of morbidity 
and mortality in patients with neuromuscular diseases (NMD) 
(1). The inability for full expansion of the chest wall due to 
weakness of the respiratory muscles leads, over time, to chest 
wall stiffness, chronic hypoventilation, atelectasis, and insuffi-
cient cough (2). An accompanying weak or ineffective cough 
causes recurrent respiratory tract infections (RTIs), eventually 
resulting in respiratory failure. 
When the intercostal and abdominal muscles are not able to 
produce sufficient thoraco-abdominal pressure, patients with 
NMD should be supported with manual and/or mechanical 

methods for coughing (3-5). Manuel methods include active 
cycle of breathing technique, postural drainage, or chest physi-
cal therapy and mechanical methods include mechanical 
insufflation-exsufflation (MI-E), intrapulmonary percussive 
ventilation, and high-frequency chest wall compression (6). 
MI-E devices increase peak cough flow by increasing expirato-
ry air flow with simultaneous cough. Increased peak cough flow 
provides clearance from the mouth or tracheostomy through 
central airway movement of secretions. A report from two new 
international panels, which included specialists on this subject, 
reported that MI-E devices are an expensive but ideal cough 
support technique for individuals severely affected by neuro-
muscular diseases; however, the management approach also 
depends on availability of equipment and local expertise, which 
may vary substantially at a global level (7, 8).
It is inevitable that there will be physical, social, and emotional 
effects on children with NMD with restricted movement and the 
feeling of respiratory muscle weakness. Although several 
studies found that quality of life (QoL) is impaired in spinal 
muscular atrophy (SMA) and Duchenne muscular dystrophy 
(DMD) patients, especially in the physical domain, Morrow et 
al. stated in a recent meta-analysis that we need additional 
studies to measure the effect of cough augmentation techniques 
on morbidity, mortality, and QoL for people with NMD (9). To 
our knowledge, no previous studies have examined yet the 
effect of the MI-E device on the QoL of NMD patients using 
validated QoL tools in the literature. Hovewer, there are only 
two studies that looked at the effect of MI-E on hospitalization 
rates in pediatric patients with NMD (10, 11). 
The current study mainly aimed to examine the demographic 
data of subjects with NMD using an MI-E device and retrospec-
tively analyze the number of admissions to hospital and the 
Intensive Care Unit (ICU) for respiratory reasons before and 
after initiation of MI-E. Second, we aimed to prospectively 
evaluate the effect of an MI-E device on QoL by using a validat-
ed questionnaire.

MATERIALS and METHODS
Subjects
This was a prospective crossځsectional designed study. We 
enrolled patients with NMD under 18 years followed up in the 
Pediatric Pulmonology Section of Akdeniz University Hospital 
between December 2019 and December 2020. The study group 
consisted of 27 patients with NMD (17 SMA and 10 DMD) who 
had been using the MI-E device (Philips Respironics, Philip 
+HDOWKFDUH��%HVW��7KH�1HWKHUODQGV��IRU�DW�OHDVW�WKUHH�PRQWKV��,Q�
order to evaluate the effect of the MI-E device on the quality of 
life, 30 patients with NMD (20 SMA and 10 DMD) who used 
only manuel airway clearance techniques with similar age, 
gender, and respiratory parameters served as the control group.
We reviewed the medical records to obtain demographic charac-
teristics, diagnosis, age at diagnosis, the presence of tracheosto-
my, non-invasive/invasive respiratory support, data on hospital 
presentations, and number of days spent in hospital and the 
intensive care unit for respiratory reasons. Also, information 
about the duration of MI-E use, insufflation-exsufflation 
pressures, inspirium-expirium-pause durations, how many 
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Table II: Comparison of demographic and clinical characteristics and 
                respiratory parameters of DMD cases in the study and control groups.

DMD: Duchenne muscular dystrophy, FVC: Forced vital capacity, FEV1: First 
second of forced expiration. *Values presented as median±SD 

The mean EE score of the 27 subjects using MI-E device was 
determined to be significantly higher after MI-E device use 
compared to before (9.11±1.09 vs 4.37±3.40, p<.001).

MI-E device use data
The mean duration of use of the MI-E device was 12.04±9.52 
(3-36) months. The mean age at which they started using MI-E 
was 100.6±80.3 months in all subjects, 49.0±51.6 months in 
SMA subjects, 188.4±17.7 months in DMD subjects.
The mean insufflation pressure used was 21.19±8.95 (14-50) 
cmH2O, exsufflation pressure was 24.63±12.05 (14-55) 
cmH2O, insufflation time was 1.49±0.48 (0.8-2.5) sec, exsuffla-
tion time was 1.61±0.60 (0.8-3) sec, and pause duration was 
1.6±0.6 (1-3) sec. The MI-E device was used for a mean of 
5.33±2.27 days per week and 2.26 ± 1.46 (0-7) times per day 
when the subject was not ill, and for a mean of 6.44±1.37 days 
per week and 3.67 ± 1.54 (1-7) times per day during periods of 
respiratory infection. The MI-E device was used via the trache-
ostomy by 13 (48.1%) subjects and fixed to the face mask in 14 
(51.9%) subjects. The device mode used was basic automatic in 
17 (63%) subjects, manual in 6 (22.2%) subjects, triggered auto 
in 2 (7.4%) subjects, and timed auto in 2 (7.4%) subjects. 
Changes were made to the MI-E device settings, including 
during periods of use in 13 (48.1%) subjects, and no changes 
were made in 14 (51.9%) subjects. No complications associated 
with MI-E device use were determined in any of the subjects. 

Hospitalization data
Thirteen cases in the study group were using the MI-E device for 
more than 12 months. Of these cases, 6 had SMA type 1, 1 had 
SMA type 2, and 6 had DMD. Eight (61.5%) of the cases were 
male and 5 (38.5%) were female, with a mean age of 11.2±6.8 
years. In the year after using the MI-E device, there was a signifi-
cant decrease in the number of hospital admissions (p=.01) and 
length of stay (p=.01) compared to the year prior to using the 
MI-E device. No significant differences among groups were 
determined with respect to hospital admission within the last 
year (p=.063), admission to ICU (p=.37), number of ICU admis-
sions (p=.15), and length of stay in ICU (p=.08) (table III). 

Table III: Hospitalization before and after the implementation of MI-E device.

ICU: Intensive care unit, MI-E: Mechanical insufflation-exsufflation. *Values 
presented as mean±S.D  (Table III).

Proxy-reported QoL Scale points 
When the QoL scores of all SMA subjects in the study and 
control groups were evaluated, there was a significant differ-
ence between the two groups with respect to QoL-NTP (56.16 ± 
17.61 vs 42.57±24.93, p=.03), and no significant differences 
with respect to QoL-TP (p=.191), QoL-CTP (p=.80), and 
QoL-FRTP (p=.34).
When the QoL scores of SMA subjects with tracheostomy in the 
study (Five (45.4%) of the cases were male and 6 (54.6 %) were 
female, with a mean age of 3.2±1.5 years) and control groups 
(Seven (63.6%) of the cases were male and 4 (36.4 %) were 
female, with a mean age of 3.4±1.9 years) were evaluated, the 
mean QoL-TP (50.73±18.28 vs 29.27±20.89, p=.016) and 
QoL-NTP (57.06±18.95 vs 31.14±19.41, p=.002) were signifi-
cantly higher in the study group than in the control group. 
No significant differences were determined between the 
proxy-reported QoL Scale points of the DMD subjects in the 
study and control groups with respect to the QoL-TP (p=.17), 
QoL-NTP (p=.12), QoL-CTP (p=.15), and QoL-FRTP (p=.59).

Self-administered QoL scale points
No significant differences were determined between DMD 
patients in the study and control groups with respect to the 
QoL-TP (p=.81), QoL-NTP (p=.95), QoL-CTP (p=.23), and 
QoL-FRTP (p=.70).

Correlations
A moderate negative correlation was determined between the 
number of days per week of MI-E device use when ill and the 
EE score before the use of the MI-E device (r=-.399, p=.03).
A moderate positive correlation was determined between the EE 
score after MI-E device use and the number of times per day of 
MI-E device use when not ill (r =.516, p=.006) and the number 
of days per week of MI-E device use when ill (r=.389, p=.04).
A moderate negative correlation was determined between the 
number of days per week of MI-E device use when ill and the 
length of stay in hospital (r=-.565, p=.04).

DISCUSSION
The results of this study demonstrate that the use of an MI-E 
device by subjects with NMD reduced the number and duration 
of hospitalizations, and in subjects diagnosed with SMA, 
especially those with tracheostomy, it provided a positive 
contribution to QoL. To the best of our knowledge, this is the 
first study to show the effect of MI-E device use by pediatric 
SMA subjects using validated QoL tools. 
To date, there are two studies in the literature that have exam-
ined the effect of MI-E device use on hospital admissions in 
pediatric patients with NMD. Veldhoen et al. reported that the 
use of an MI-E device by children with NMD reduced hospital 
admissions and length of hospital stay associated with RTIs 
(10). In a study by Moran et al., although no reduction was 
determined in the number of presentations to the hospital by 
pediatric patients with NMD after starting to use an MI-E 
device, the length of stay in hospital was reduced in the 6th and 
12th months of MI-E device use (11). In the current study, a 
significant reduction was determined in both the number 
(p=.01) and duration (p=.01) of hospitalizations with the use of 
the MI-E device by pediatric subjects with NMD. Although 
there were decreases in hospitalizations, admissions to ICU, and 
ICU stay duration, within the prior year after initiating use of an 
MI-E device, it was not statistically significant. However, a 
moderate negative correlation was determined between the 

number of days per week of MI-E device use when the subjects 
were ill and the length of hospital stay after starting to use the 
MI-E device. This finding was considered to support the 
increase in weekly use of the device while ill. 
To the best of our knowledge, there is no previous study in 
literature that has examined the effect of the MI-E device on the 
QoL of NMD patients using validated QoL tools. However, 
Moran et al. reported that by decreasing the need for hospital-
ization, the use of the MI-E device made a positive contribution 
by improving the lifestyle of both the children and their parents 
(11). In the current study, the mean QoL-NTP of the children 
with SMA who used the MI-E device was significantly higher 
than that of the subjects who did not use the device. In addition, 
the mean QoL-TP and the mean QoL-NTP were significantly 
higher in the SMA subjects with tracheostomy using the MI-E 
device compared to those not using the device. This difference 
was not seen between subjects with DMD in study and control 
group. A significant increase was determined in the EE scores 
after the use of the MI-E device compared to before. This 
positive effect of the MI-E device on QoL was thought to be 
associated with the prevention of recurrent atelectasis by 
supporting ease of expectoration, the decreased need for hospi-
talization, and the positive effect on chest wall complications 
through the contribution of positive insufflation pressures (15). 
The reason for the determination of this difference, especially in 
SMA subjects with tracheostomy but not in DMD subjects, was 
thought to be due to the greater involvement of respiratory 
muscles in patients diagnosed with SMA, and, because of the 
younger age of the SMA patients, there was less co-operation 
and thus an insufficient degree of benefit was gained from other 
chest physiotherapy techniques (e.g., air-stacking using glosso-
pharyngeal breathing). Also, as patients with tracheostomies are 
arguably weaker and more prone to respiratory failure, the MI-E 
tends to be more effective when administered via a tracheosto-
my, so they also might get more benefit from the MI-E device. 
In the literature, MI-E treatment is accepted as a significant aid 
to long-term mechanical ventilation (LTMV) (16, 17). In a study 
by Hov et al., which included pediatric patients with NMD or 
disease of central nervous system origin, it was reported that 
56% of the patients using MI-E were receiving ventilator 
support at the same time (18). The combined use of MI-E and 
ventilator support was reported at the highest rate (83%) in 
SMA patients. Chatwin and Simonds reported that 96% of 

patients were using both MI-E and LTMV (15). Consistent with 
these findings in the literature, of the 27 subjects using MI-E 
device in the current study, 18 (66.6%) were also receiving 
LTMV (5 non-invasive, 13 invasive).
The MI-E device has been used in NMD since 1954 for adults 
and children (19). Assisted coughing is a critical element of 
respiratory care for patients with SMA and may be the only way 
for them to cough and clear secretions (20). This device can 
completely remove bronchial secretions in six minutes (21). Its 
use has been proven positive especially in DMD patients with 
scoliosis. It has also been reported that MI-E devices could 
prevent hospitalizations and tracheostomy (22). In literature, the 
use of MI-E devices is recommended in NMD patients with 
cough peak flow (CPF) <160L/min, but there is no evidence or 
consensus related to the ideal device settings yet (7, 16). Hov et 
al. evaluated MI-E device settings in a study of 240 patients 
from 10 centres in 7 European countries and reported that lower 
MI-E pressures were used in younger children (23). There was 
also reported to be a wide range of pressures used; insufflation 
pressure minimum in the range of +10 cmH20 to +50 cmH20 
and exsufflation pressure between -10 cmH20 and -60 cmH20. 
In the same study, half of the children used asymmetric 
pressures, and in the majority of these the exsufflation pressure 
was higher than the insufflation pressure. Just as there are 
reports in the literature advocating the use of high MI-E device 
pressures there are also studies showing the benefits of low 
pressures such as 15 cmH20 (24-28). In the current study, the 
mean insufflation pressure was found to be 21 cmH20, mean 
exsufflation pressure 24 cmH2O, mean insufflation time 1.49 
sec, mean exsufflation time 1.61 sec, and mean pause time 1.6 
sec. These values were consistent with the findings in the litera-
ture showing that asymmetric pressures were used more 
frequently and exsufflation pressures were higher than insuffla-
tion pressures. Almost half of the subjects in this study had 
made changes to the device settings while using it and no 
complications were determined in any subject. With these 
values, there was a positive contribution to the number and 
duration of hospitalizations and to EE scores, and considering 
that MI-E devices may very rarely cause pneumothorax it can be 
recommended, in the initial planning of MI-E device use, to 
start with low pressures and make adjustments to the pressure 
settings according to clinical parameters (29, 30).  
Just as there is no consensus in the literature related to the 
settings of MI-E device use, there are also insufficient data 
related to the ideal durations of daily and weekly use. Meric et 
al. demonstrated in their study that MI-E device improved vital 
capacity immediately (31). This improvement was still present 
one hour after treatment and eventually reduced chest-wall 
motion asymmetry. However, since its benefits were lost rapid-
ly, the machine should be used several times daily. As in the 
current study, previous reports have been related to use in 
clinical practice. In a small questionnaire study of 37 patients by 
Mahede et al., fewer than 50% of patients used the MI-E device 
daily (32). In the current study, the majority of the subjects used 
the device daily. The device was reported to be used a mean of 
2.26 ± 1.46 times a day when the subject was not ill, and a mean 
of 3.67 ± 1.54 times a day when ill. It was considered that the 
young age of the subjects, that they were receiving non-inva-

sive/invasive respiratory support, and that they had tracheosto-
mies could have increased compliance with the device.
There were some limitations to this study, primarily that 
because of the cross-sectional design it was not possible to 
compare QoL scores before and after the device use in the NMD 
subjects. However, the control group was matched with respect 
to age, gender, and respiratory parameters. This was thought to 
be an important reason why no change could be detected in the 
QoL scores of all the groups and therefore, prospective studies 
are needed on this subject. Secondly, MI-E is an expensive 
device and there would be a bias that the study group has an 
economic advantage over the control group but almost all of the 
study patients obtained the device through a charity campaign 
and also we did not find any difference in the QoL-FRTP 
between the study and control groups. Finally, the data related to 
the daily and weekly use of the MI-E device was not recorded 
from the device but was taken as stated by the parents of the 
subjects. 

CONCLUSION
The results of this study demonstrate that the use of an MI-E 
device made a positive contribution to ease of expectoration, 
number of hospital admissions, and length of stay in patients 
with NMD, and it also contributed positively to QoL in patients 
with SMA. Nevertheless, as there are insufficient data in the 
literature related to the ideal settings for the MI-E device, there 
is a need for further studies. 
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ABSTRACT
Objective: 
Respiratory complications are a significant cause of morbid-
ity and mortality in patients with neuromuscular diseases 
(NMD). The aim of this study was to examine the demo-
graphic data of subjects with NMD using a mechanical 
insufflation-exsufflation (MI-E) device and the effect of an 
MI-E device on quality of life (QoL) and hospitalization. 

Material and Methods: 
The study included patients under 18 years with NMD 
followed up in the Pediatric Pulmonology Section between 
December 2019 and December 2020. Twenty-seven patients 
with NMD using an MI-E for at least 3 months were enrolled 
in the study group and 30 patients with NMD using only 
manuel airway clearance techniques were enrolled in the 
control group. Data were collected with respect to clinical 
and demographic characteristics, the MI-E device settings, 
ease of expectoration visual analogue scores (EE), and the 
QoL scores. Thirteen subjects, who used an MI-E device for 
more than 12 months, were assessed pre-and post-MI-E use 
hospitalization data for respiratory reasons.

Results: 
The mean EE scores were significantly higher after MI-E 
device use compared to before. Among participants who 
were evaluated pre- and post-MI-E use there was a signifi-
cant decrease in the number of hospital admissions and 
length of stay. The mean QoL scores of subjects diagnosed 
with spinal muscular atrophy (SMA) with tracheostomy in 
study group were determined to be significantly higher than 
SMA with tracheostomy in control group.

Conclusions: 
The use of MI-E device showed a positive effect to EE, 
number of hospital admissions and length of stay in patients 
with NMD. In addition, it contributed positively of QoL 
scores in patients with SMA.

times per day and days per week the MI-E is used in the 
presence or absence of RTIs, any side-effects seen associated 
with use, ease of expectoration visual analogue scores (EE) 
which asked ‘how easy was it to cough and expectorate 
sputum?’ before and after starting to use an MI-E device (0-10 
points; 0=extremely difficult, 10= extremely easy) and whether 
or not any adjustments had been made to the MI-E device 
settings were collected from the parents of the study group using 
an online questionnaire created through Google forms (12).
According to our protocol, for subjects with audible weak 
cough, retained secretions secondary to respiratory muscle 
weakness, difficulty clearing secretions, history of pneumonia, 
prolonged or frequent RTIs, or reduced respiratory function 
tests, we begin manuel airway clearance techniques at home. 
When efficacy or technique (e.g., due to young age) is insuffi-
cient, we switch to MIځE device if the family can obtain the 
device, whether by paying the price of the device itself or 
through a charity campaign. Device settings (insufflation/exsuf-
flation pressure beginning with +14 cm H2O to -14 cm H2O and 
maximum pressure of +55 cm H2O to -55 cm H2O, insuffla-
tion/exsufflation/pause time were each 0.8–3 seconds (sec)) are 
customized according to tolerance, amount of secretions, and 
chest auscultation. We teach caregivers to perform three 
sessions, each with five cough cycles, at a frequency of at least 
twice a day and more frequently during RTIs.
This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the tenets 
of the Helsinki Declaration, and has been approved by the 
Akdeniz University Ethical Committee, (Approval no 
KAEK-29; date 13/1/2021).

QoL measure
The Peds QL Neuromuscular Module, version 3 questionnaire 
was completed online by the parents and by the children who 
were capable of completing the questionnaire independently. 
This questionnaire has been validated for children with neuro-
muscular disease and consists of 25 items; 17 items with an 
emphasis on physical functioning, 3 items related to communi-
cation, and 5 items related to family resources. For each item, 
the parent/child is asked to rate the impact of a particular 
problem over the past month. Each multiple choice answer is 
scored from 0 (never a problem) to 4 (almost always a problem). 
Item scores (Quality of Life scale-total points (QoL-TP), Quali-
ty of Life scale–Neuromuscular disease total points 
(QoL-NTP), Quality of Life scale–communication total points 
(QoL-CTP) and Quality of Life scale– family resources total 
points (QoL-FRTP)) are reversed and converted linearly to a 
scale from 0 to 100 (0 = 100, 1 = 75, 2 = 50, 3 = 25 and 4 = 0), 
with higher scores indicating a higher QoL (13, 14). 
In order to evaluate the effect of the MI-E device on QoL, the 
Peds QL questionnaire results of 17 SMA patients in the study 
group and 20 SMA patients in the control group who had no 
significant differences in terms of SMA type, age, gender and 
tracheostomy status were compared. Additionally, the Peds QL 
questionnaire results of 10 patients with DMD in the study 
group and 10 patients with DMD in the control group who were 
matched for age, gender, and respiratory parameters were 
compared.

Hospitalization data
In order to eliminate the effect of group variables on the results, 
the pre- and post-MI-E use hospitalization data on presence, 
number, and duration of hospitalizations and intensive care unit 
admissions of the subjects for respiratory reasons who used an 
MI-E device for more than 12 months were evaluated.  

Statistical Analysis
Data obtained in the study were analyzed using SPSS vn. 23.0 
software. Descriptive statistics are presented as frequency, 
percentage, mean, standard deviation, and minimum and 
maximum values. Conformity of the data to normal distribution 
was assessed with the Shapiro-Wilk test. In the analysis of 
differences between the two groups, the Independent Samples 
t-test was used if the data fit the normal distribution and the 
Mann-Whitney U Test was used if the data were not normally 
distributed. The Wilcoxon signed rank test was applied to 
compare the differences before and after MI-E device use with 
respect to EE scores, and the number and duration of admissions 
to hospital and ICU. To evaluate relationships between the 
variables, Pearson correlation analysis was applied. A value of 
p<0.05 was accepted as statistically significant. 

RESULTS
There were 27 patients in the study group; 16 (59.3%) males and 
11 (40.7%) females with a mean age of 9.39±6.76 years. They 
were diagnosed with SMA type 1 in 15 subjects, SMA type 2 in 
2 subjects, and DMD in 10 subjects. There were 30 patients in 
the control group; 22 (73.3%) males and 8 (26.7%) females with 
a mean age of 8.05±6.18 years. They were diagnosed with SMA 
type 1 in 17 subjects, SMA type 2 in 3 subjects, and DMD in 10 
subjects. No significant differences were determined between 
SMA patients in the study and control groups in terms of SMA 
type, age, gender, and tracheostomy status (Table I).

Table I: Demographic and clinical features of patients with SMA in the study 
              and control groups.

SMA: Spinal muscular atrophy, *Values presented as median±SD.

Additionally; there were no significant differences between 
DMD patients in both groups in terms of age and respiratory 
parameters (Table II).
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INTRODUCTION
Respiratory complications are a significant cause of morbidity 
and mortality in patients with neuromuscular diseases (NMD) 
(1). The inability for full expansion of the chest wall due to 
weakness of the respiratory muscles leads, over time, to chest 
wall stiffness, chronic hypoventilation, atelectasis, and insuffi-
cient cough (2). An accompanying weak or ineffective cough 
causes recurrent respiratory tract infections (RTIs), eventually 
resulting in respiratory failure. 
When the intercostal and abdominal muscles are not able to 
produce sufficient thoraco-abdominal pressure, patients with 
NMD should be supported with manual and/or mechanical 

methods for coughing (3-5). Manuel methods include active 
cycle of breathing technique, postural drainage, or chest physi-
cal therapy and mechanical methods include mechanical 
insufflation-exsufflation (MI-E), intrapulmonary percussive 
ventilation, and high-frequency chest wall compression (6). 
MI-E devices increase peak cough flow by increasing expirato-
ry air flow with simultaneous cough. Increased peak cough flow 
provides clearance from the mouth or tracheostomy through 
central airway movement of secretions. A report from two new 
international panels, which included specialists on this subject, 
reported that MI-E devices are an expensive but ideal cough 
support technique for individuals severely affected by neuro-
muscular diseases; however, the management approach also 
depends on availability of equipment and local expertise, which 
may vary substantially at a global level (7, 8).
It is inevitable that there will be physical, social, and emotional 
effects on children with NMD with restricted movement and the 
feeling of respiratory muscle weakness. Although several 
studies found that quality of life (QoL) is impaired in spinal 
muscular atrophy (SMA) and Duchenne muscular dystrophy 
(DMD) patients, especially in the physical domain, Morrow et 
al. stated in a recent meta-analysis that we need additional 
studies to measure the effect of cough augmentation techniques 
on morbidity, mortality, and QoL for people with NMD (9). To 
our knowledge, no previous studies have examined yet the 
effect of the MI-E device on the QoL of NMD patients using 
validated QoL tools in the literature. Hovewer, there are only 
two studies that looked at the effect of MI-E on hospitalization 
rates in pediatric patients with NMD (10, 11). 
The current study mainly aimed to examine the demographic 
data of subjects with NMD using an MI-E device and retrospec-
tively analyze the number of admissions to hospital and the 
Intensive Care Unit (ICU) for respiratory reasons before and 
after initiation of MI-E. Second, we aimed to prospectively 
evaluate the effect of an MI-E device on QoL by using a validat-
ed questionnaire.

MATERIALS and METHODS
Subjects
This was a prospective crossځsectional designed study. We 
enrolled patients with NMD under 18 years followed up in the 
Pediatric Pulmonology Section of Akdeniz University Hospital 
between December 2019 and December 2020. The study group 
consisted of 27 patients with NMD (17 SMA and 10 DMD) who 
had been using the MI-E device (Philips Respironics, Philip 
+HDOWKFDUH��%HVW��7KH�1HWKHUODQGV��IRU�DW�OHDVW�WKUHH�PRQWKV��,Q�
order to evaluate the effect of the MI-E device on the quality of 
life, 30 patients with NMD (20 SMA and 10 DMD) who used 
only manuel airway clearance techniques with similar age, 
gender, and respiratory parameters served as the control group.
We reviewed the medical records to obtain demographic charac-
teristics, diagnosis, age at diagnosis, the presence of tracheosto-
my, non-invasive/invasive respiratory support, data on hospital 
presentations, and number of days spent in hospital and the 
intensive care unit for respiratory reasons. Also, information 
about the duration of MI-E use, insufflation-exsufflation 
pressures, inspirium-expirium-pause durations, how many 

Table II: Comparison of demographic and clinical characteristics and 
                respiratory parameters of DMD cases in the study and control groups.

DMD: Duchenne muscular dystrophy, FVC: Forced vital capacity, FEV1: First 
second of forced expiration. *Values presented as median±SD 

The mean EE score of the 27 subjects using MI-E device was 
determined to be significantly higher after MI-E device use 
compared to before (9.11±1.09 vs 4.37±3.40, p<.001).

MI-E device use data
The mean duration of use of the MI-E device was 12.04±9.52 
(3-36) months. The mean age at which they started using MI-E 
was 100.6±80.3 months in all subjects, 49.0±51.6 months in 
SMA subjects, 188.4±17.7 months in DMD subjects.
The mean insufflation pressure used was 21.19±8.95 (14-50) 
cmH2O, exsufflation pressure was 24.63±12.05 (14-55) 
cmH2O, insufflation time was 1.49±0.48 (0.8-2.5) sec, exsuffla-
tion time was 1.61±0.60 (0.8-3) sec, and pause duration was 
1.6±0.6 (1-3) sec. The MI-E device was used for a mean of 
5.33±2.27 days per week and 2.26 ± 1.46 (0-7) times per day 
when the subject was not ill, and for a mean of 6.44±1.37 days 
per week and 3.67 ± 1.54 (1-7) times per day during periods of 
respiratory infection. The MI-E device was used via the trache-
ostomy by 13 (48.1%) subjects and fixed to the face mask in 14 
(51.9%) subjects. The device mode used was basic automatic in 
17 (63%) subjects, manual in 6 (22.2%) subjects, triggered auto 
in 2 (7.4%) subjects, and timed auto in 2 (7.4%) subjects. 
Changes were made to the MI-E device settings, including 
during periods of use in 13 (48.1%) subjects, and no changes 
were made in 14 (51.9%) subjects. No complications associated 
with MI-E device use were determined in any of the subjects. 

Hospitalization data
Thirteen cases in the study group were using the MI-E device for 
more than 12 months. Of these cases, 6 had SMA type 1, 1 had 
SMA type 2, and 6 had DMD. Eight (61.5%) of the cases were 
male and 5 (38.5%) were female, with a mean age of 11.2±6.8 
years. In the year after using the MI-E device, there was a signifi-
cant decrease in the number of hospital admissions (p=.01) and 
length of stay (p=.01) compared to the year prior to using the 
MI-E device. No significant differences among groups were 
determined with respect to hospital admission within the last 
year (p=.063), admission to ICU (p=.37), number of ICU admis-
sions (p=.15), and length of stay in ICU (p=.08) (table III). 

Table III: Hospitalization before and after the implementation of MI-E device.

ICU: Intensive care unit, MI-E: Mechanical insufflation-exsufflation. *Values 
presented as mean±S.D  (Table III).

Proxy-reported QoL Scale points 
When the QoL scores of all SMA subjects in the study and 
control groups were evaluated, there was a significant differ-
ence between the two groups with respect to QoL-NTP (56.16 ± 
17.61 vs 42.57±24.93, p=.03), and no significant differences 
with respect to QoL-TP (p=.191), QoL-CTP (p=.80), and 
QoL-FRTP (p=.34).
When the QoL scores of SMA subjects with tracheostomy in the 
study (Five (45.4%) of the cases were male and 6 (54.6 %) were 
female, with a mean age of 3.2±1.5 years) and control groups 
(Seven (63.6%) of the cases were male and 4 (36.4 %) were 
female, with a mean age of 3.4±1.9 years) were evaluated, the 
mean QoL-TP (50.73±18.28 vs 29.27±20.89, p=.016) and 
QoL-NTP (57.06±18.95 vs 31.14±19.41, p=.002) were signifi-
cantly higher in the study group than in the control group. 
No significant differences were determined between the 
proxy-reported QoL Scale points of the DMD subjects in the 
study and control groups with respect to the QoL-TP (p=.17), 
QoL-NTP (p=.12), QoL-CTP (p=.15), and QoL-FRTP (p=.59).

Self-administered QoL scale points
No significant differences were determined between DMD 
patients in the study and control groups with respect to the 
QoL-TP (p=.81), QoL-NTP (p=.95), QoL-CTP (p=.23), and 
QoL-FRTP (p=.70).

Correlations
A moderate negative correlation was determined between the 
number of days per week of MI-E device use when ill and the 
EE score before the use of the MI-E device (r=-.399, p=.03).
A moderate positive correlation was determined between the EE 
score after MI-E device use and the number of times per day of 
MI-E device use when not ill (r =.516, p=.006) and the number 
of days per week of MI-E device use when ill (r=.389, p=.04).
A moderate negative correlation was determined between the 
number of days per week of MI-E device use when ill and the 
length of stay in hospital (r=-.565, p=.04).

DISCUSSION
The results of this study demonstrate that the use of an MI-E 
device by subjects with NMD reduced the number and duration 
of hospitalizations, and in subjects diagnosed with SMA, 
especially those with tracheostomy, it provided a positive 
contribution to QoL. To the best of our knowledge, this is the 
first study to show the effect of MI-E device use by pediatric 
SMA subjects using validated QoL tools. 
To date, there are two studies in the literature that have exam-
ined the effect of MI-E device use on hospital admissions in 
pediatric patients with NMD. Veldhoen et al. reported that the 
use of an MI-E device by children with NMD reduced hospital 
admissions and length of hospital stay associated with RTIs 
(10). In a study by Moran et al., although no reduction was 
determined in the number of presentations to the hospital by 
pediatric patients with NMD after starting to use an MI-E 
device, the length of stay in hospital was reduced in the 6th and 
12th months of MI-E device use (11). In the current study, a 
significant reduction was determined in both the number 
(p=.01) and duration (p=.01) of hospitalizations with the use of 
the MI-E device by pediatric subjects with NMD. Although 
there were decreases in hospitalizations, admissions to ICU, and 
ICU stay duration, within the prior year after initiating use of an 
MI-E device, it was not statistically significant. However, a 
moderate negative correlation was determined between the 

number of days per week of MI-E device use when the subjects 
were ill and the length of hospital stay after starting to use the 
MI-E device. This finding was considered to support the 
increase in weekly use of the device while ill. 
To the best of our knowledge, there is no previous study in 
literature that has examined the effect of the MI-E device on the 
QoL of NMD patients using validated QoL tools. However, 
Moran et al. reported that by decreasing the need for hospital-
ization, the use of the MI-E device made a positive contribution 
by improving the lifestyle of both the children and their parents 
(11). In the current study, the mean QoL-NTP of the children 
with SMA who used the MI-E device was significantly higher 
than that of the subjects who did not use the device. In addition, 
the mean QoL-TP and the mean QoL-NTP were significantly 
higher in the SMA subjects with tracheostomy using the MI-E 
device compared to those not using the device. This difference 
was not seen between subjects with DMD in study and control 
group. A significant increase was determined in the EE scores 
after the use of the MI-E device compared to before. This 
positive effect of the MI-E device on QoL was thought to be 
associated with the prevention of recurrent atelectasis by 
supporting ease of expectoration, the decreased need for hospi-
talization, and the positive effect on chest wall complications 
through the contribution of positive insufflation pressures (15). 
The reason for the determination of this difference, especially in 
SMA subjects with tracheostomy but not in DMD subjects, was 
thought to be due to the greater involvement of respiratory 
muscles in patients diagnosed with SMA, and, because of the 
younger age of the SMA patients, there was less co-operation 
and thus an insufficient degree of benefit was gained from other 
chest physiotherapy techniques (e.g., air-stacking using glosso-
pharyngeal breathing). Also, as patients with tracheostomies are 
arguably weaker and more prone to respiratory failure, the MI-E 
tends to be more effective when administered via a tracheosto-
my, so they also might get more benefit from the MI-E device. 
In the literature, MI-E treatment is accepted as a significant aid 
to long-term mechanical ventilation (LTMV) (16, 17). In a study 
by Hov et al., which included pediatric patients with NMD or 
disease of central nervous system origin, it was reported that 
56% of the patients using MI-E were receiving ventilator 
support at the same time (18). The combined use of MI-E and 
ventilator support was reported at the highest rate (83%) in 
SMA patients. Chatwin and Simonds reported that 96% of 
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patients were using both MI-E and LTMV (15). Consistent with 
these findings in the literature, of the 27 subjects using MI-E 
device in the current study, 18 (66.6%) were also receiving 
LTMV (5 non-invasive, 13 invasive).
The MI-E device has been used in NMD since 1954 for adults 
and children (19). Assisted coughing is a critical element of 
respiratory care for patients with SMA and may be the only way 
for them to cough and clear secretions (20). This device can 
completely remove bronchial secretions in six minutes (21). Its 
use has been proven positive especially in DMD patients with 
scoliosis. It has also been reported that MI-E devices could 
prevent hospitalizations and tracheostomy (22). In literature, the 
use of MI-E devices is recommended in NMD patients with 
cough peak flow (CPF) <160L/min, but there is no evidence or 
consensus related to the ideal device settings yet (7, 16). Hov et 
al. evaluated MI-E device settings in a study of 240 patients 
from 10 centres in 7 European countries and reported that lower 
MI-E pressures were used in younger children (23). There was 
also reported to be a wide range of pressures used; insufflation 
pressure minimum in the range of +10 cmH20 to +50 cmH20 
and exsufflation pressure between -10 cmH20 and -60 cmH20. 
In the same study, half of the children used asymmetric 
pressures, and in the majority of these the exsufflation pressure 
was higher than the insufflation pressure. Just as there are 
reports in the literature advocating the use of high MI-E device 
pressures there are also studies showing the benefits of low 
pressures such as 15 cmH20 (24-28). In the current study, the 
mean insufflation pressure was found to be 21 cmH20, mean 
exsufflation pressure 24 cmH2O, mean insufflation time 1.49 
sec, mean exsufflation time 1.61 sec, and mean pause time 1.6 
sec. These values were consistent with the findings in the litera-
ture showing that asymmetric pressures were used more 
frequently and exsufflation pressures were higher than insuffla-
tion pressures. Almost half of the subjects in this study had 
made changes to the device settings while using it and no 
complications were determined in any subject. With these 
values, there was a positive contribution to the number and 
duration of hospitalizations and to EE scores, and considering 
that MI-E devices may very rarely cause pneumothorax it can be 
recommended, in the initial planning of MI-E device use, to 
start with low pressures and make adjustments to the pressure 
settings according to clinical parameters (29, 30).  
Just as there is no consensus in the literature related to the 
settings of MI-E device use, there are also insufficient data 
related to the ideal durations of daily and weekly use. Meric et 
al. demonstrated in their study that MI-E device improved vital 
capacity immediately (31). This improvement was still present 
one hour after treatment and eventually reduced chest-wall 
motion asymmetry. However, since its benefits were lost rapid-
ly, the machine should be used several times daily. As in the 
current study, previous reports have been related to use in 
clinical practice. In a small questionnaire study of 37 patients by 
Mahede et al., fewer than 50% of patients used the MI-E device 
daily (32). In the current study, the majority of the subjects used 
the device daily. The device was reported to be used a mean of 
2.26 ± 1.46 times a day when the subject was not ill, and a mean 
of 3.67 ± 1.54 times a day when ill. It was considered that the 
young age of the subjects, that they were receiving non-inva-

sive/invasive respiratory support, and that they had tracheosto-
mies could have increased compliance with the device.
There were some limitations to this study, primarily that 
because of the cross-sectional design it was not possible to 
compare QoL scores before and after the device use in the NMD 
subjects. However, the control group was matched with respect 
to age, gender, and respiratory parameters. This was thought to 
be an important reason why no change could be detected in the 
QoL scores of all the groups and therefore, prospective studies 
are needed on this subject. Secondly, MI-E is an expensive 
device and there would be a bias that the study group has an 
economic advantage over the control group but almost all of the 
study patients obtained the device through a charity campaign 
and also we did not find any difference in the QoL-FRTP 
between the study and control groups. Finally, the data related to 
the daily and weekly use of the MI-E device was not recorded 
from the device but was taken as stated by the parents of the 
subjects. 

CONCLUSION
The results of this study demonstrate that the use of an MI-E 
device made a positive contribution to ease of expectoration, 
number of hospital admissions, and length of stay in patients 
with NMD, and it also contributed positively to QoL in patients 
with SMA. Nevertheless, as there are insufficient data in the 
literature related to the ideal settings for the MI-E device, there 
is a need for further studies. 
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SMA: Spinal muscular atrophy; DMD: Duchenne muscular dystrophy



ABSTRACT
Objective: 
Respiratory complications are a significant cause of morbid-
ity and mortality in patients with neuromuscular diseases 
(NMD). The aim of this study was to examine the demo-
graphic data of subjects with NMD using a mechanical 
insufflation-exsufflation (MI-E) device and the effect of an 
MI-E device on quality of life (QoL) and hospitalization. 

Material and Methods: 
The study included patients under 18 years with NMD 
followed up in the Pediatric Pulmonology Section between 
December 2019 and December 2020. Twenty-seven patients 
with NMD using an MI-E for at least 3 months were enrolled 
in the study group and 30 patients with NMD using only 
manuel airway clearance techniques were enrolled in the 
control group. Data were collected with respect to clinical 
and demographic characteristics, the MI-E device settings, 
ease of expectoration visual analogue scores (EE), and the 
QoL scores. Thirteen subjects, who used an MI-E device for 
more than 12 months, were assessed pre-and post-MI-E use 
hospitalization data for respiratory reasons.

Results: 
The mean EE scores were significantly higher after MI-E 
device use compared to before. Among participants who 
were evaluated pre- and post-MI-E use there was a signifi-
cant decrease in the number of hospital admissions and 
length of stay. The mean QoL scores of subjects diagnosed 
with spinal muscular atrophy (SMA) with tracheostomy in 
study group were determined to be significantly higher than 
SMA with tracheostomy in control group.

Conclusions: 
The use of MI-E device showed a positive effect to EE, 
number of hospital admissions and length of stay in patients 
with NMD. In addition, it contributed positively of QoL 
scores in patients with SMA.

times per day and days per week the MI-E is used in the 
presence or absence of RTIs, any side-effects seen associated 
with use, ease of expectoration visual analogue scores (EE) 
which asked ‘how easy was it to cough and expectorate 
sputum?’ before and after starting to use an MI-E device (0-10 
points; 0=extremely difficult, 10= extremely easy) and whether 
or not any adjustments had been made to the MI-E device 
settings were collected from the parents of the study group using 
an online questionnaire created through Google forms (12).
According to our protocol, for subjects with audible weak 
cough, retained secretions secondary to respiratory muscle 
weakness, difficulty clearing secretions, history of pneumonia, 
prolonged or frequent RTIs, or reduced respiratory function 
tests, we begin manuel airway clearance techniques at home. 
When efficacy or technique (e.g., due to young age) is insuffi-
cient, we switch to MIځE device if the family can obtain the 
device, whether by paying the price of the device itself or 
through a charity campaign. Device settings (insufflation/exsuf-
flation pressure beginning with +14 cm H2O to -14 cm H2O and 
maximum pressure of +55 cm H2O to -55 cm H2O, insuffla-
tion/exsufflation/pause time were each 0.8–3 seconds (sec)) are 
customized according to tolerance, amount of secretions, and 
chest auscultation. We teach caregivers to perform three 
sessions, each with five cough cycles, at a frequency of at least 
twice a day and more frequently during RTIs.
This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the tenets 
of the Helsinki Declaration, and has been approved by the 
Akdeniz University Ethical Committee, (Approval no 
KAEK-29; date 13/1/2021).

QoL measure
The Peds QL Neuromuscular Module, version 3 questionnaire 
was completed online by the parents and by the children who 
were capable of completing the questionnaire independently. 
This questionnaire has been validated for children with neuro-
muscular disease and consists of 25 items; 17 items with an 
emphasis on physical functioning, 3 items related to communi-
cation, and 5 items related to family resources. For each item, 
the parent/child is asked to rate the impact of a particular 
problem over the past month. Each multiple choice answer is 
scored from 0 (never a problem) to 4 (almost always a problem). 
Item scores (Quality of Life scale-total points (QoL-TP), Quali-
ty of Life scale–Neuromuscular disease total points 
(QoL-NTP), Quality of Life scale–communication total points 
(QoL-CTP) and Quality of Life scale– family resources total 
points (QoL-FRTP)) are reversed and converted linearly to a 
scale from 0 to 100 (0 = 100, 1 = 75, 2 = 50, 3 = 25 and 4 = 0), 
with higher scores indicating a higher QoL (13, 14). 
In order to evaluate the effect of the MI-E device on QoL, the 
Peds QL questionnaire results of 17 SMA patients in the study 
group and 20 SMA patients in the control group who had no 
significant differences in terms of SMA type, age, gender and 
tracheostomy status were compared. Additionally, the Peds QL 
questionnaire results of 10 patients with DMD in the study 
group and 10 patients with DMD in the control group who were 
matched for age, gender, and respiratory parameters were 
compared.

Hospitalization data
In order to eliminate the effect of group variables on the results, 
the pre- and post-MI-E use hospitalization data on presence, 
number, and duration of hospitalizations and intensive care unit 
admissions of the subjects for respiratory reasons who used an 
MI-E device for more than 12 months were evaluated.  

Statistical Analysis
Data obtained in the study were analyzed using SPSS vn. 23.0 
software. Descriptive statistics are presented as frequency, 
percentage, mean, standard deviation, and minimum and 
maximum values. Conformity of the data to normal distribution 
was assessed with the Shapiro-Wilk test. In the analysis of 
differences between the two groups, the Independent Samples 
t-test was used if the data fit the normal distribution and the 
Mann-Whitney U Test was used if the data were not normally 
distributed. The Wilcoxon signed rank test was applied to 
compare the differences before and after MI-E device use with 
respect to EE scores, and the number and duration of admissions 
to hospital and ICU. To evaluate relationships between the 
variables, Pearson correlation analysis was applied. A value of 
p<0.05 was accepted as statistically significant. 

RESULTS
There were 27 patients in the study group; 16 (59.3%) males and 
11 (40.7%) females with a mean age of 9.39±6.76 years. They 
were diagnosed with SMA type 1 in 15 subjects, SMA type 2 in 
2 subjects, and DMD in 10 subjects. There were 30 patients in 
the control group; 22 (73.3%) males and 8 (26.7%) females with 
a mean age of 8.05±6.18 years. They were diagnosed with SMA 
type 1 in 17 subjects, SMA type 2 in 3 subjects, and DMD in 10 
subjects. No significant differences were determined between 
SMA patients in the study and control groups in terms of SMA 
type, age, gender, and tracheostomy status (Table I).

Table I: Demographic and clinical features of patients with SMA in the study 
              and control groups.

SMA: Spinal muscular atrophy, *Values presented as median±SD.

Additionally; there were no significant differences between 
DMD patients in both groups in terms of age and respiratory 
parameters (Table II).
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INTRODUCTION
Respiratory complications are a significant cause of morbidity 
and mortality in patients with neuromuscular diseases (NMD) 
(1). The inability for full expansion of the chest wall due to 
weakness of the respiratory muscles leads, over time, to chest 
wall stiffness, chronic hypoventilation, atelectasis, and insuffi-
cient cough (2). An accompanying weak or ineffective cough 
causes recurrent respiratory tract infections (RTIs), eventually 
resulting in respiratory failure. 
When the intercostal and abdominal muscles are not able to 
produce sufficient thoraco-abdominal pressure, patients with 
NMD should be supported with manual and/or mechanical 

methods for coughing (3-5). Manuel methods include active 
cycle of breathing technique, postural drainage, or chest physi-
cal therapy and mechanical methods include mechanical 
insufflation-exsufflation (MI-E), intrapulmonary percussive 
ventilation, and high-frequency chest wall compression (6). 
MI-E devices increase peak cough flow by increasing expirato-
ry air flow with simultaneous cough. Increased peak cough flow 
provides clearance from the mouth or tracheostomy through 
central airway movement of secretions. A report from two new 
international panels, which included specialists on this subject, 
reported that MI-E devices are an expensive but ideal cough 
support technique for individuals severely affected by neuro-
muscular diseases; however, the management approach also 
depends on availability of equipment and local expertise, which 
may vary substantially at a global level (7, 8).
It is inevitable that there will be physical, social, and emotional 
effects on children with NMD with restricted movement and the 
feeling of respiratory muscle weakness. Although several 
studies found that quality of life (QoL) is impaired in spinal 
muscular atrophy (SMA) and Duchenne muscular dystrophy 
(DMD) patients, especially in the physical domain, Morrow et 
al. stated in a recent meta-analysis that we need additional 
studies to measure the effect of cough augmentation techniques 
on morbidity, mortality, and QoL for people with NMD (9). To 
our knowledge, no previous studies have examined yet the 
effect of the MI-E device on the QoL of NMD patients using 
validated QoL tools in the literature. Hovewer, there are only 
two studies that looked at the effect of MI-E on hospitalization 
rates in pediatric patients with NMD (10, 11). 
The current study mainly aimed to examine the demographic 
data of subjects with NMD using an MI-E device and retrospec-
tively analyze the number of admissions to hospital and the 
Intensive Care Unit (ICU) for respiratory reasons before and 
after initiation of MI-E. Second, we aimed to prospectively 
evaluate the effect of an MI-E device on QoL by using a validat-
ed questionnaire.

MATERIALS and METHODS
Subjects
This was a prospective crossځsectional designed study. We 
enrolled patients with NMD under 18 years followed up in the 
Pediatric Pulmonology Section of Akdeniz University Hospital 
between December 2019 and December 2020. The study group 
consisted of 27 patients with NMD (17 SMA and 10 DMD) who 
had been using the MI-E device (Philips Respironics, Philip 
+HDOWKFDUH��%HVW��7KH�1HWKHUODQGV��IRU�DW�OHDVW�WKUHH�PRQWKV��,Q�
order to evaluate the effect of the MI-E device on the quality of 
life, 30 patients with NMD (20 SMA and 10 DMD) who used 
only manuel airway clearance techniques with similar age, 
gender, and respiratory parameters served as the control group.
We reviewed the medical records to obtain demographic charac-
teristics, diagnosis, age at diagnosis, the presence of tracheosto-
my, non-invasive/invasive respiratory support, data on hospital 
presentations, and number of days spent in hospital and the 
intensive care unit for respiratory reasons. Also, information 
about the duration of MI-E use, insufflation-exsufflation 
pressures, inspirium-expirium-pause durations, how many 

Table II: Comparison of demographic and clinical characteristics and 
                respiratory parameters of DMD cases in the study and control groups.

DMD: Duchenne muscular dystrophy, FVC: Forced vital capacity, FEV1: First 
second of forced expiration. *Values presented as median±SD 

The mean EE score of the 27 subjects using MI-E device was 
determined to be significantly higher after MI-E device use 
compared to before (9.11±1.09 vs 4.37±3.40, p<.001).

MI-E device use data
The mean duration of use of the MI-E device was 12.04±9.52 
(3-36) months. The mean age at which they started using MI-E 
was 100.6±80.3 months in all subjects, 49.0±51.6 months in 
SMA subjects, 188.4±17.7 months in DMD subjects.
The mean insufflation pressure used was 21.19±8.95 (14-50) 
cmH2O, exsufflation pressure was 24.63±12.05 (14-55) 
cmH2O, insufflation time was 1.49±0.48 (0.8-2.5) sec, exsuffla-
tion time was 1.61±0.60 (0.8-3) sec, and pause duration was 
1.6±0.6 (1-3) sec. The MI-E device was used for a mean of 
5.33±2.27 days per week and 2.26 ± 1.46 (0-7) times per day 
when the subject was not ill, and for a mean of 6.44±1.37 days 
per week and 3.67 ± 1.54 (1-7) times per day during periods of 
respiratory infection. The MI-E device was used via the trache-
ostomy by 13 (48.1%) subjects and fixed to the face mask in 14 
(51.9%) subjects. The device mode used was basic automatic in 
17 (63%) subjects, manual in 6 (22.2%) subjects, triggered auto 
in 2 (7.4%) subjects, and timed auto in 2 (7.4%) subjects. 
Changes were made to the MI-E device settings, including 
during periods of use in 13 (48.1%) subjects, and no changes 
were made in 14 (51.9%) subjects. No complications associated 
with MI-E device use were determined in any of the subjects. 

Hospitalization data
Thirteen cases in the study group were using the MI-E device for 
more than 12 months. Of these cases, 6 had SMA type 1, 1 had 
SMA type 2, and 6 had DMD. Eight (61.5%) of the cases were 
male and 5 (38.5%) were female, with a mean age of 11.2±6.8 
years. In the year after using the MI-E device, there was a signifi-
cant decrease in the number of hospital admissions (p=.01) and 
length of stay (p=.01) compared to the year prior to using the 
MI-E device. No significant differences among groups were 
determined with respect to hospital admission within the last 
year (p=.063), admission to ICU (p=.37), number of ICU admis-
sions (p=.15), and length of stay in ICU (p=.08) (table III). 

Table III: Hospitalization before and after the implementation of MI-E device.

ICU: Intensive care unit, MI-E: Mechanical insufflation-exsufflation. *Values 
presented as mean±S.D  (Table III).

Proxy-reported QoL Scale points 
When the QoL scores of all SMA subjects in the study and 
control groups were evaluated, there was a significant differ-
ence between the two groups with respect to QoL-NTP (56.16 ± 
17.61 vs 42.57±24.93, p=.03), and no significant differences 
with respect to QoL-TP (p=.191), QoL-CTP (p=.80), and 
QoL-FRTP (p=.34).
When the QoL scores of SMA subjects with tracheostomy in the 
study (Five (45.4%) of the cases were male and 6 (54.6 %) were 
female, with a mean age of 3.2±1.5 years) and control groups 
(Seven (63.6%) of the cases were male and 4 (36.4 %) were 
female, with a mean age of 3.4±1.9 years) were evaluated, the 
mean QoL-TP (50.73±18.28 vs 29.27±20.89, p=.016) and 
QoL-NTP (57.06±18.95 vs 31.14±19.41, p=.002) were signifi-
cantly higher in the study group than in the control group. 
No significant differences were determined between the 
proxy-reported QoL Scale points of the DMD subjects in the 
study and control groups with respect to the QoL-TP (p=.17), 
QoL-NTP (p=.12), QoL-CTP (p=.15), and QoL-FRTP (p=.59).

Self-administered QoL scale points
No significant differences were determined between DMD 
patients in the study and control groups with respect to the 
QoL-TP (p=.81), QoL-NTP (p=.95), QoL-CTP (p=.23), and 
QoL-FRTP (p=.70).

Correlations
A moderate negative correlation was determined between the 
number of days per week of MI-E device use when ill and the 
EE score before the use of the MI-E device (r=-.399, p=.03).
A moderate positive correlation was determined between the EE 
score after MI-E device use and the number of times per day of 
MI-E device use when not ill (r =.516, p=.006) and the number 
of days per week of MI-E device use when ill (r=.389, p=.04).
A moderate negative correlation was determined between the 
number of days per week of MI-E device use when ill and the 
length of stay in hospital (r=-.565, p=.04).

DISCUSSION
The results of this study demonstrate that the use of an MI-E 
device by subjects with NMD reduced the number and duration 
of hospitalizations, and in subjects diagnosed with SMA, 
especially those with tracheostomy, it provided a positive 
contribution to QoL. To the best of our knowledge, this is the 
first study to show the effect of MI-E device use by pediatric 
SMA subjects using validated QoL tools. 
To date, there are two studies in the literature that have exam-
ined the effect of MI-E device use on hospital admissions in 
pediatric patients with NMD. Veldhoen et al. reported that the 
use of an MI-E device by children with NMD reduced hospital 
admissions and length of hospital stay associated with RTIs 
(10). In a study by Moran et al., although no reduction was 
determined in the number of presentations to the hospital by 
pediatric patients with NMD after starting to use an MI-E 
device, the length of stay in hospital was reduced in the 6th and 
12th months of MI-E device use (11). In the current study, a 
significant reduction was determined in both the number 
(p=.01) and duration (p=.01) of hospitalizations with the use of 
the MI-E device by pediatric subjects with NMD. Although 
there were decreases in hospitalizations, admissions to ICU, and 
ICU stay duration, within the prior year after initiating use of an 
MI-E device, it was not statistically significant. However, a 
moderate negative correlation was determined between the 

number of days per week of MI-E device use when the subjects 
were ill and the length of hospital stay after starting to use the 
MI-E device. This finding was considered to support the 
increase in weekly use of the device while ill. 
To the best of our knowledge, there is no previous study in 
literature that has examined the effect of the MI-E device on the 
QoL of NMD patients using validated QoL tools. However, 
Moran et al. reported that by decreasing the need for hospital-
ization, the use of the MI-E device made a positive contribution 
by improving the lifestyle of both the children and their parents 
(11). In the current study, the mean QoL-NTP of the children 
with SMA who used the MI-E device was significantly higher 
than that of the subjects who did not use the device. In addition, 
the mean QoL-TP and the mean QoL-NTP were significantly 
higher in the SMA subjects with tracheostomy using the MI-E 
device compared to those not using the device. This difference 
was not seen between subjects with DMD in study and control 
group. A significant increase was determined in the EE scores 
after the use of the MI-E device compared to before. This 
positive effect of the MI-E device on QoL was thought to be 
associated with the prevention of recurrent atelectasis by 
supporting ease of expectoration, the decreased need for hospi-
talization, and the positive effect on chest wall complications 
through the contribution of positive insufflation pressures (15). 
The reason for the determination of this difference, especially in 
SMA subjects with tracheostomy but not in DMD subjects, was 
thought to be due to the greater involvement of respiratory 
muscles in patients diagnosed with SMA, and, because of the 
younger age of the SMA patients, there was less co-operation 
and thus an insufficient degree of benefit was gained from other 
chest physiotherapy techniques (e.g., air-stacking using glosso-
pharyngeal breathing). Also, as patients with tracheostomies are 
arguably weaker and more prone to respiratory failure, the MI-E 
tends to be more effective when administered via a tracheosto-
my, so they also might get more benefit from the MI-E device. 
In the literature, MI-E treatment is accepted as a significant aid 
to long-term mechanical ventilation (LTMV) (16, 17). In a study 
by Hov et al., which included pediatric patients with NMD or 
disease of central nervous system origin, it was reported that 
56% of the patients using MI-E were receiving ventilator 
support at the same time (18). The combined use of MI-E and 
ventilator support was reported at the highest rate (83%) in 
SMA patients. Chatwin and Simonds reported that 96% of 
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patients were using both MI-E and LTMV (15). Consistent with 
these findings in the literature, of the 27 subjects using MI-E 
device in the current study, 18 (66.6%) were also receiving 
LTMV (5 non-invasive, 13 invasive).
The MI-E device has been used in NMD since 1954 for adults 
and children (19). Assisted coughing is a critical element of 
respiratory care for patients with SMA and may be the only way 
for them to cough and clear secretions (20). This device can 
completely remove bronchial secretions in six minutes (21). Its 
use has been proven positive especially in DMD patients with 
scoliosis. It has also been reported that MI-E devices could 
prevent hospitalizations and tracheostomy (22). In literature, the 
use of MI-E devices is recommended in NMD patients with 
cough peak flow (CPF) <160L/min, but there is no evidence or 
consensus related to the ideal device settings yet (7, 16). Hov et 
al. evaluated MI-E device settings in a study of 240 patients 
from 10 centres in 7 European countries and reported that lower 
MI-E pressures were used in younger children (23). There was 
also reported to be a wide range of pressures used; insufflation 
pressure minimum in the range of +10 cmH20 to +50 cmH20 
and exsufflation pressure between -10 cmH20 and -60 cmH20. 
In the same study, half of the children used asymmetric 
pressures, and in the majority of these the exsufflation pressure 
was higher than the insufflation pressure. Just as there are 
reports in the literature advocating the use of high MI-E device 
pressures there are also studies showing the benefits of low 
pressures such as 15 cmH20 (24-28). In the current study, the 
mean insufflation pressure was found to be 21 cmH20, mean 
exsufflation pressure 24 cmH2O, mean insufflation time 1.49 
sec, mean exsufflation time 1.61 sec, and mean pause time 1.6 
sec. These values were consistent with the findings in the litera-
ture showing that asymmetric pressures were used more 
frequently and exsufflation pressures were higher than insuffla-
tion pressures. Almost half of the subjects in this study had 
made changes to the device settings while using it and no 
complications were determined in any subject. With these 
values, there was a positive contribution to the number and 
duration of hospitalizations and to EE scores, and considering 
that MI-E devices may very rarely cause pneumothorax it can be 
recommended, in the initial planning of MI-E device use, to 
start with low pressures and make adjustments to the pressure 
settings according to clinical parameters (29, 30).  
Just as there is no consensus in the literature related to the 
settings of MI-E device use, there are also insufficient data 
related to the ideal durations of daily and weekly use. Meric et 
al. demonstrated in their study that MI-E device improved vital 
capacity immediately (31). This improvement was still present 
one hour after treatment and eventually reduced chest-wall 
motion asymmetry. However, since its benefits were lost rapid-
ly, the machine should be used several times daily. As in the 
current study, previous reports have been related to use in 
clinical practice. In a small questionnaire study of 37 patients by 
Mahede et al., fewer than 50% of patients used the MI-E device 
daily (32). In the current study, the majority of the subjects used 
the device daily. The device was reported to be used a mean of 
2.26 ± 1.46 times a day when the subject was not ill, and a mean 
of 3.67 ± 1.54 times a day when ill. It was considered that the 
young age of the subjects, that they were receiving non-inva-

sive/invasive respiratory support, and that they had tracheosto-
mies could have increased compliance with the device.
There were some limitations to this study, primarily that 
because of the cross-sectional design it was not possible to 
compare QoL scores before and after the device use in the NMD 
subjects. However, the control group was matched with respect 
to age, gender, and respiratory parameters. This was thought to 
be an important reason why no change could be detected in the 
QoL scores of all the groups and therefore, prospective studies 
are needed on this subject. Secondly, MI-E is an expensive 
device and there would be a bias that the study group has an 
economic advantage over the control group but almost all of the 
study patients obtained the device through a charity campaign 
and also we did not find any difference in the QoL-FRTP 
between the study and control groups. Finally, the data related to 
the daily and weekly use of the MI-E device was not recorded 
from the device but was taken as stated by the parents of the 
subjects. 

CONCLUSION
The results of this study demonstrate that the use of an MI-E 
device made a positive contribution to ease of expectoration, 
number of hospital admissions, and length of stay in patients 
with NMD, and it also contributed positively to QoL in patients 
with SMA. Nevertheless, as there are insufficient data in the 
literature related to the ideal settings for the MI-E device, there 
is a need for further studies. 
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,Q�WKH�&RYLG����HSLGHPLF�FDXVHG�E\�WKH�6$56�&RY���YLUXV��ZKLFK�LV�VSUHDGLQJ�IURP�&KLQD�DQG�
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UHVHDUFK� ODERUDWRULHV� DURXQG� WKH�ZRUOG� IRU� SURSK\OD[LV��'HVSLWH� WKHVH� GHYHORSPHQWV�� WKHUH� LV�
GHEDWH�DERXW�WKH�SURSK\ODFWLF�HIIHFWLYHQHVV�RI�WKH�YDFFLQH�DQG�WKH�HIIHFWLYHQHVV�RI�WKH�GUXJV�XVHG�
LQ�WUHDWPHQW��7KHVH�FRQGLWLRQV�OHDG�WR�XUJHQW�QHZ�VHDUFKHV�IRU�DOWHUQDWLYH�HPHUJHQFLHV��HVSHFLDO-
O\�LQ�WKH�WUHDWPHQW�RI�WKH�GLVHDVH��$XUDQRILQ��$)���D�GUXJ�FRQWDLQLQJ�JROG�SDUWLFOHV��LV�SUHGLFWHG�
WR�EH�DEOH� WR�PDQDJH�F\WRNLQH�VWRUPLQJ�DQG�H[FHVVLYH�LPPXQH�UHDFWLRQV�FDXVHG�E\�&RYLG����
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ER\XWWD�\D\ÕOPÕúWÕU��'HYDP�HWPHNWH�RODQ�VDOJÕQGD�KkOLKD]ÕUGD�
���� PLO\RQGDQ� ID]OD� ELUH\� HQIHNWH� ROPXú� YH� �� PLO\RQGDQ�
ID]ODVÕ�GD�|OP�úW�U������øVSDQ\RO�JULEL�LOH�&RYLG����DUDVÕQGD�
NRUXQPD� \ROODUÕ� EHQ]HUOLN� J|VWHUPHNWHGLU�� 0DVNH� WDNPDN��
VRV\DO�PHVDIH�YH�KLM\HQ�EXQODUD�|UQHNWLU������.RURQD�YLU�V�Q�
RUWD\D�oÕNPDVÕ\OD�LQVDQODUÕQ�VD÷OÕN�DODQÕQGD�\HWHUOL�ELOLQFH�YH�
ELULNLPH�VDKLS�ROPDGÕ÷Õ�J|U�OP�úW�U�����

.RURQD� YLU�VOHU�� LQVDQODU� YH� GL÷HU� PHPHOLOHU� DUDVÕQGD�
VROXQXP��VLQLU�VLVWHPL�YH�NDUDFL÷HU�KDVWDOÕNODUÕQD�QHGHQ�RODQ�
51$� YLU�VOHULGLU� ����� .RURQD� WHULPL� YLU�V�Q� ]DUÕQGDNL�
oÕNÕQWÕODUÕQ� WDo� EHQ]HUL� J|U�Q�POHULQGHQ� GROD\Õ� EX� LVLPOH�
NXOODQÕOPDNWDGÕU�� .RURQD� YLU�VOHU� 51$� YLU�VOHUL� LoHULVLQGH�
������ NLORED]� ER\XWXQGD� HQ� E�\�N� JHQRPD� VDKLS� RODQ�
YLU�VOHUGLU�� øON� LQVDQ�NRURQD�YLU�V�� VR÷XN�DOJÕQOÕ÷Õ� RODQ�ELU�
KDVWDQÕQ� EXUXQ� DNÕQWÕVÕQGDQ� WHVSLW� HGLOPLú� YH� %���� RODUDN�
ELOGLULOPLúWLU������ùX�DQD�NDGDU���IDUNOÕ�NRURQD�YLU�V�VXúXQXQ�
LQVDQODUÕ� HQIHNWH� HWWL÷L� ELOGLULOPLúWLU�� %XQODU�� +&RY����(��
+&RY�1/���� +&RY�+.8��� +&RY�2&���� 6$56�&RY� YH�
0(56�&RY¶GXU� ����� +&RY����(� YH� +&RY�1/��� DOID�
NRURQDYLU�V�� +&2Y�2&���� +&2Y�� +.8��� 6$56�&RY� YH�
0(56�&RY� EHWD� NRURQD� YLU�VOHUGLU� ������ 0(56�&RY� &���
UHVHSW|U�Q��� +&RY����(� DPLQRSHSWLGD]� 1� UHVHSW|U�Q���
+&RY�2&��� YH� +&RY�+.8�� ��2�DVHWLOVLDOLN� DVLW�
UHVHSW|U�Q��� +&RY�1/��� YH� 6$56�&RY� LVH� $&(� ��
UHVHSW|U�Q�� NXOODQPDNWDGÕU� ����������� +&RY����(��
+&RY�1/���� +&RY�+.8�YH� +&RY�2&��� NRURQD� YLU�V�
VXúODUÕ� KDILI� �VW� VROXQXP� \ROX� HQIHNVL\RQODUÕQD� QHGHQ�
ROXUNHQ��úLGGHWOL�DNXW�UHVSLUDWXDU�VHQGURPX��6$56��YH�2UWD�
'R÷X�UHVSLUDWXDU�VHQGURPX��0(56��KD\YDQVDO�N|NHQOL�ROXS�
GDKD�úLGGHWOL�VH\UHWPHNWHGLU����������dLQ¶LQ�:XKDQ�NHQWLQGH�
�����\ÕOÕQÕQ�DUDOÕN�D\ÕQGD�RUWD\D�oÕNDQ�YH�dLQ�DW�QDOÕ

\DUDVDODUÕQÕQ� GÕúNÕ� |UQHNOHULQGH� J|U�OHQ� YH� 6$56� EHQ]HUL�
VHPSWRPODU� J|VWHUHQ� \HQL� ELU� NRURQD� YLU�V� ������ Q�&RY��
WHVSLW�HGLOPLúWLU����������%X�YLU�V�Q�QHGHQ�ROGX÷X�VDOJÕQÕQÕQ�
HUNHQ�VDIKDODUÕQGD�EHú�KDVWDGDQ�6$56�&RY�LOH�������VHNDQV�
|]GHúOL÷L� J|VWHUGL÷L� WDP� X]XQOXNWD� JHQRP� GL]LOHUL� DQDOL]�
HGLOPLúWLU��'DKDVÕ������Q�&RY�W�P�JHQRP�G�]H\LQGH�\DUDVD�
NRURQD� YLU�VOHUL\OH� ���� EHQ]HUOLN� J|VWHUPLúWLU�� <HGL� DGHW�
NRUXQPXú�\DSÕVDO�ROPD\DQ�SURWHLQ�GRPDLQ�DQDOL]L�EX�YLU�V�Q�
6$56�&RY�W�U�QH�DLW�ROGX÷XQX�RUWD\D�oÕNDUPÕúWÕU��%XQODUOD�
EHUDEHU������Q�&RY�GD�K�FUH�JLULúL�LoLQ�6$56±&RY�LOH�EHQ]HU�
úHNLOGH� DQML\RWHQVLQ� G|Q�úW�U�F�� HQ]LP� ,,� �$&(� ���
PROHN�O�QH�ED÷ODQGÕ÷Õ�WHVSLW�HGLOPLúWLU��$&(���&�WHUPLQDO�YH�
1�WHUPLQDO�NX\UX÷D�VDKLS�ELU�WLS���WUDQVPHPEUDQ�SURWHLQLGLU��
6$56±&RY6SLNH��6��SURWHLQLQLQ�DPLQR�WHUPLQDO�E|OJHVLQGH�
EXOXQDQ�UHVHSW|U�ED÷ODQPD�DODQÕ��5%'��$&(��¶\H�GR÷UXGDQ�
ED÷ODQDUDN�HWNLVLQL�J|VWHUPHNWHGLU����������<HQL�NRURQD�YLU�V�
������Q�&RY��KDVWDOÕ÷ÕQÕQ�LQVDQ�VROXQXP�VLVWHPLQL�KHGHI�DODQ�
N�UHVHO�oDSWD�|O�PF�O�ELU�KDVWDOÕ÷Õ� WHPVLO�HWWL÷L�EHOLUWLOHUHN��
'�Q\D�6D÷OÕN�gUJ�W�� �:+2�� WDUDIÕQGDQ�&RYLG���� �&RURQD�
YLUXV�GLVHDVH������RODUDN�WDQÕPODQPÕúWÕU���������

+W^QL��!�[MUX\WUTIZÜ�^M�STQVQS�[MaZQ
+DVWDOÕ÷ÕQ� NXOXoND� V�UHVL� ����� J�Q� DUDVÕQGD� GH÷LúPHNWHGLU�
������ &RYLG���� VHPSWRPODUÕQÕQ� EDúODPDVÕQGDQ� YLU�V�Q�
ELUH\LQ�Y�FXGXQGDQ�oÕNPDVÕQD�NDGDU�JHoHQ�V�UH�RUWDODPD����
J�Q�ROPDVÕQD�UD÷PHQ�NLúLQLQ�ED÷ÕúÕNOÕN�VLVWHPLQLQ�GXUXPXQD�
J|UH� EX� V�UH� ����� J�Q� DUDVÕQGD� GH÷LúHELOPHNWHGLU� ������
&RYLG����KDVWDODUÕ�JHQHO�RODUDN�\�NVHN�DWHú��\RUJXQOXN��EDú�
D÷UÕVÕ��GLVSQH��|NV�U�N��LVKDO�JLEL�VHPSWRPODU�J|VWHUPHNWHGLU�
������%X�VHPSWRPODUD�HN�RODUDN�HQIHNWH�KDVWDODUÕQ�ODERUDWX-
YDU�EXOJXODUÕ�DUDVÕQGD�EURQúL\ROHNWD]L��SOHYUDO�HI�]\RQ��EX]OX�
FDP�RSDVLWHVL�YH�LQWHUORE�OHU�VHSWDO�NDOÕQODúPD�WHVSLW�HGLOP-
LúWLU�������.RQDNoÕQÕQ�K�FUH\H�JLULúL��YLUDO�\DúDP�G|QJ�V�Q�Q�
LON�DGÕPÕGÕU��.RURQD�YLU�VOHU�EDúDN��6���PHPEUDQ��0��YH�]DUI�
�(�� ROPDN� �]HUH� �o� \�]H\� SURWHLQLQL� NRGODUODU�� 0� YH� (�
SURWHLQOHUL� SDUWLN�O� VDOÕQÕPÕQGD� 6� SURWHLQL� LVH� NRQDN� K�FUH�
UHVHSW|U�QH�ED÷ODQPD�GD�J|UHY�DOÕU�������7�P�NRURQD�YLU�VOHU�
GH� ROGX÷X� JLEL� �����Q� &RY� YLU�V�QGH� GH� NRQDNoÕ� K�FUH\H�
JLULú� LoLQ� WDo�EHQ]HUL�J|U�Q�PO��VLYUL�JOLNRSURWHLQOHU� �VSLNH�
SURWHLQOHU�� DUDFÕOÕN� HGHU�� 6SLNH� SURWHLQLQLQ� GÕú� NÕVPÕQGD�ELU�
UHVHSW|U�ED÷ODPD�E|OJHVL�6��YH�PHPEUDQ�I�]\RQ�E|OJHVL�6��
LoHULU��(OHNWURQ�PLNURVNREX�DOWÕQGD�VSLNH�JOLNRSURWHLQOHUL���o�
6�� EDúOÕ� YH� WULPHULN� ELU� 6�� VDSOÕ� EDúDN� ROXúWXUGX÷X�
J|U�OP�úW�U��9LU�V�Q� NRQDNoÕ� K�FUH\H� JLULúL� 6�¶LQ� UHVHSW|U�
ED÷ODPD�DODQÕ��5%'��\ROX\OD�\�]H\�UHVHSW|U�QH�ED÷ODQÕU��6��
LVH� NRQDNoÕ� K�FUHQLQ� PHPEUDQÕ� LOH� YLUDO� PHPEUDQÕ� ED÷OD-
\DUDN� YLU�V� JHQRPXQX� NRQDNoÕ� K�FUH\H� JLULúLQL� VD÷ODPDN-
WDGÕU� ������ 9LU�V�Q�$&(� �� UHVHSW|U�Q�� NXOODQPDVÕ� NRQDN�
K�FUH\H�JLULú�LoLQ�WHN�EDúÕQD�\HWHUOL�GH÷LOGLU��+�FUH\L�HQIHNWH�
HGHELOPHN�LoLQ�$&(���UHVHSW|U�QH�HN�RODUDN�VLVWHLQ�SURWHD]�
NDWHSVLQ� /¶QLQ� HQ]LPDWLN� DNWLYLWHVLQL� GH� NXOODQPDNWDGÕU�
��������� $\UÕFD� WUDQVPHPEUDQ� VHULQ� SURWHD]� �703566���
LQVDQ�NRURQD�YLU�VOHULQLQ�VSLNH�SURWHLQLQL�DNWLYH�HWPHNWHGLU��
703566��DNWLYDV\RQX�K�FUH�\�]H\LQGHNL�YLU�V�NRQDN�K�FUH�
PHPEUDQÕ� ELUOHúPHVLQL� LQG�NOHPHNWHGLU�� 'HQH\VHO� ELU�
oDOÕúPDGD�703566��HNVLNOL÷L�RODQ�IDUHOHUGH�YLUDO�NLQHWLNWH�
D]DOPD� J|U�OP�úW�U� ������$&(� ��P51$¶VÕ� ELUoRN� RUJDQGD�

Tablo I: &RYLG���� 7HGDYLVLQGH� 'HQHQHQ� øODoODUÕQ� (WNL� 0HNDQL]PDODUÕ��
.OLQLN�8\JXODPDODUÕ�YH�&RYLG����(WNLOHúLPOHUL�

)]ZWVWNQV¼QV�M\SQ�UMSIVQbUITIZÜ�̂ M�KW Q̂L��!¼LISQ�
\MLI Q̂�MLQKQ�ZWT�
$OWÕQ�� WÕSWD�ELUNDo�ELQ�\ÕOGÕU� NXOODQÕOPDNWDGÕU��8]XQ� V�UHGLU�
NOLQLN� RODUDN� URPDWRLG� DUWULWLQ� WHGDYLVLQGH� NXOODQÕOPDNWDGÕU�
������$)�������\ÕOÕQGD�URPDWRLG�DUWULW�WHGDYLVL�LoLQ�NXOODQÕODQ�
HVDV� RODUDN� ED÷ÕúÕNOÕN� VLVWHPLQL� G�]HQOHPH� \ROX\OD� HWNLVLQL�
J|VWHUHQ� )'$� �$PHULNDQ� JÕGD� YH� LODo� GDLUHVL�� RQD\OÕ� ELU�
LODoWÕU�� $)� DQWLEDNWHUL\HO�� DQWLNDQVHU� YH� DQWLSDUD]LWLN�
|]HOOLNOHULQGHQ� GROD\Õ� URPDWRLG� DUWULW� GÕúÕQGD� EDúND�
KDVWDOÕNODU�LoLQGH�XPXW�ÕúÕ÷Õ�ROPXúWXU�������%LU�DOWÕQ�WX]X�RODQ�
$)� J�Q�P�]GH� NXOODQÕOPDNWD� RODQ� DQWLUHWURYLUDO� LODoODUÕQ�
XODúDPD\DFD÷Õ� WHUDS|WLN� KHGHIOHUH� XODúDQ�� +,9� HQIHNVL\-
RQXQXQ� WHGDYLVL� LoLQ� DGD\� RODQ� ELU� ELOHúLNWLU� ������$)� ELU�
WLRUHGRNVLQ� UHG�NWD]� �7U[5�� LQKLELW|U�G�U�� 7U[5� VLVWHPLQL�
LQKLEH�HWPHVL�VRQXFX�VLWRSOD]PD�GD�YH�PLWRNRQGULGHNL�DOWÕQ�
ELOHúLNOHUL� UHDNWLI� RNVLMHQ� W�UOHULQL� DUWÕUPDNWD� EX� GXUXPGD�
K�FUH�|O�P�QH�QHGHQ�ROPDNWDGÕU����$)¶LQ���7U[5���VLVWHPLQL���
LQKLEH���HWPHVL���NDQVHU��K�FUHOHULQLQ�������¶VÕQÕ�DSRSLWR]D�
J|W�UPHNWH�YH�EX�GXUXPGD�$)¶L�DQWLNDQVHU�LODo�JHOLúWLUPH�GH�
KHGHI�KDOLQH�JHWLUPHNWHGLU������

ùHNLO����$XURQRILQ
LQ�&RYLG�����]HULQGHNL�HWNL�PHNDQL]PDVÕ�

ùHNLO� �¶GH� J|VWHULOGL÷L� JLEL�� �����Q&RY� YLU�V�Q�Q�
UHSOLNDV\RQX�LoLQ�YLUDO���NLPRWULSVLQ�EHQ]HUL�VLVWHLQ�SURWHD]�
��� &/SUR�� JHUHNOLGLU�� $)� �&/SUR� DNWLYLWHVLQL� LQKLEH�
HGHELOPHNWHGLU�������$\UÕFD�$)�6$56�&RY�VSLNH�SURWHLQL�LOH�
$&(��UHVHSW|U�Q�Q�HWNLOHúLPLQL�LQKLEH�HGLS�YLUDO�JLULúH�HQJHO�
ROGX÷X� WHVSLW� HGLOPLúWLU� ������$\UÕFD� \DSÕODQ� ELU� oDOÕúPD� GD�
ED]Õ�WL\RO�UHDNWLI�ELOHúLNOHULQ��1�DVHWLO�VLVWHLQ�DPLG��/�DVNRU-
ELN�DVLW��-77������6$56�&R9���VSLNH�YH�$&(�
QLQ�DUDFÕOÕN�
HWWL÷L� VLQVLW\D� ROXúXPXQX� LQKLEH� HWWL÷L� J|U�OP�úW�U��$QFDN�
YLUDO� ED÷ODQPD� YH� JLULú� LoLQ� GLV�OILGOHULQ� LQGLUJHQPHVL\OH�
ER]XODELOHFHN� WHN� EDúÕQD� ELU� V�UHo� GH÷LOGLU�� 6$56�&RY� ��
HQIHNVL\RQXQXQ� SDWRJHQH]L� RNVLGDWLI� VWUHV� LOH� LOLúNLOLGLU��
$XUDQRILQLQ� HWNL� PHNDQL]PDVÕ�� UHDNWLI� RNVLMHQ� W�UOHULQLQ�
K�FUH� LoL� VHYL\HOHULQL� NRUXPDN� LoLQ� JHUHNOL� RODQ� UHGRNV�
HQ]LPOHULQLQ� LQKLELV\RQX� \ROX\OD� RODELOHFH÷L� LOHUL� V�U�OP�ú�
YH�EX�GXUXPXQ�KDVWDOÕ÷ÕQ�VH\ULQL�ROXPOX�\|QGH�GH÷LúWLUHEL-
OHFH÷L� DUDúWÕUPDODUOD� RUWD\D� NRQPXúWXU� ������ &RYLG����
KDVWDOÕ÷Õ� ]DW�UUH\H�YH� VROXQXP�\HWPH]OL÷LQH� VHEHS�ROPDNWD�
YH� GDKD� LOHUL� ER\XWWD� |O�PH� NDGDU� LOHUOH\HELOPHNWHGLU�� %X�
LOHUOHPH� ,/���� ,/���� ,/�����0&3���*&6)�YH�71)�DOID�JLEL�
LQIODPDWXDU�VLWRNLQOHUGHNL�DúÕUÕ�DUWÕúOD�ED÷ODQWÕOÕGÕU������

ùHNLO����&RYLG���
D�ED÷OÕ�VLWRNLQ�IÕUWÕQDVÕ�YH�DXURQRILQLQ�HWNLVL�

ùHNLO��¶GH�J|VWHULOGL÷L�JLEL��$)�LPP�Q�VLVWHPL�EDVNÕODPDNWD�
YH�7�OHQIRVLW�DNWLYDV\RQXQX��DQWLMHQ��VXQXPXQX��SURLQIODPDW-
XDU� VLWRNLQ� �UHWLPLQL� LQKLEH� HWPHNWH� YH�PDNURIDMODUGD�12��
71)�DOID�� ,/��� �UHWLPLQL� D]DOWDUDN� &RYLG���� KDVWDOÕ÷ÕQÕQ�
HWNLOHULQL� |QHPOL� |Oo�GH� D]DOWPDNWDGÕU� ��������� �$)¶LQ� HWNL�
PHNDQL]PDVÕ� HQGRSOD]PLN� UHWLNXOXP� �(5�� VWUHVL� LQG�NVL\-
RQX��NDWODQPDPÕú�SURWHLQ�\DQÕWÕ��835��DNWLYDV\RQX�YH�7U[5�
LQKLELV\RQXGXU��(5�VWUHVL�YH�835�DNWLYDV\RQX�NRURQD�YLU�V�
HQIHNVL\RQXQGD� YH� YLUDO� UHSOLNDV\RQGD� ROGXNoD� JHUHNOLGLU��
$)¶LQ� QHGHQ� ROGX÷X� (5� VWUHVL� LQG�NVL\RQX� 6$56�&RY�
SURWHLQ�VHQWH]LQL�LQKLEH�HWPHNWHGLU���������

Tablo II:� &RYLG���� WHGDYLVLQGH� NXOODQÕODQ� LODoODUÕQ� YH� DXUDQRILQLQ� HWNL�
PHNDQL]PDVÕ�NOLQLN�X\JXODPDODUÕ��GR]�D\DUÕ�YH�\DQ�HWNLOHUL������������

7DEOR� ,,¶GH� J|VWHULOGL÷L� JLEL�� $)� K�FUH� N�OW�U�QGH� G�ú�N�
NRQVDQWUDV\RQODUGD� 6$56�&RY� �� UHSOLNDV\RQXQX� LQKLEH�
HWPHNWHGLU��+�FUHOHUH�$)�X\JXODQPDVÕ�QHWLFHVLQGH�HQIHNVL\-
RQGDQ����VDDW�VRQUD�YLUDO�51$�GD�����D]DOPD�J|U�OP�úW�U��
$)� WHGDYLVL� 6$56�&RY� �µQLQ� QHGHQ� ROGX÷X� VLWRNLQOHULQ�
HNVSUHV\RQXQX�D]DOWPDNWDGÕU��%X�VRQXoODU�QHWLFHVLQGH�$)¶LQ�
DQWLYLUDO�YH�DQWL�LQIODPDWXDU�|]HOOLNOHUL�VD\HVLQGH�6$56�&RY�
��HQIHNVL\RQXQXQ� WHGDYLVL� LoLQ�\DUDUOÕ�ELU� LODo�ROPD\D�DGD\�
NÕOPDNWDGÕU������

SONUÇ
<HQL�WLS�NRURQD�YLU�V�SRWDQVL\HO�RODUDN�JHQLú�NDSVDPOÕ�KDON�
VD÷OÕ÷Õ� VRQXoODUÕ� RODQ� \HQL� ELU� N�UHVHO� VDOJÕQGÕU�� +DVWDOÕ÷ÕQ�
NRQWURO�QGH�HQ�HWNLOL�\|QWHP�DúÕ�JHOLúWLULOPHVLGLU��$QFDN�DúÕ�
oDOÕúPDODUÕ�PDOL\HWOL�YH�NÕVD�V�UHGH�VRQXoODQDPD\DFD÷Õ�J|]�
|Q�QH�DOÕQGÕ÷ÕQGD�\HQL�DOWHUQDWLI�\ROODU�JHUHNPHNWHGLU��$\QÕ�
]DPDQGD�PHYFXW�DúÕODUÕQ�VD÷ODGÕ÷Õ�LPP�QL]DV\RQXQ�HWNLQOLN�
V�UHVL� GH� KHQ�]� WDUWÕúPDOÕGÕU�� 7�P� EX� ELOJLOHU� EL]H� VDOJÕQ�
D]DOVD�GD�HQIHNVL\RQXQ�LQVDQODU�DUDVÕQGD�X]XQ�ELU�V�UH�GDKD�
GHYDP�HGHFH÷LQL�LúDUHW�HWPHNWHGLU��g]HOOLNOH�ELUH\OHU�DUDVÕQ-
GDNL� IDUNODU� GLNNDWH� DOÕQGÕ÷ÕQGD� DúÕODQPÕú� LQVDQODUÕQ�
ED]ÕODUÕQÕQ� GD� HQIHNVL\RQGDQ� FLGGL� úHNLOGH� HWNLOHQPHVL�
RODVÕGÕU��%X�GXUXPODU�HWNLQ�WHGDYL�VD÷OD\DFDN�LODo�DUD\ÕúÕQÕQ�
GHYDP�HWPHVL� JHUHNWL÷LQL� RUWD\D� oÕNDUPDNWDGÕU��%X�QHGHQOH�
DQWLURPDWL]PDO�RODUDN�)'$�RQD\OÕ� ELU� LODo�RODQ�$)¶LQ�YLUDO�
UHSOLNDV\RQX�|QOH\LFL�HWNLVL�LQ�YLYR�DUDúWÕUPDODUOD�GHVWHNOHQ-
PHOLGLU�� 'HUOHPHPL]LQ� EX� NRQXGD� SODQODQDFDN� oDOÕúPDODUD�
KLSRWH]� �UHWPHGH� YH� SODQODPD� \DSPDGD� NDWNÕ� VD÷OD\DFD÷Õ�
G�ú�QFHVLQGH\L]�
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&RYLG����3DQGHPLVL�LOH�*�QGHPH�*HOHQ�øODoODU�
YH�3RWDQVL\HO�(WNLQ�2ODELOHFHN�$XUDQRILQ¶LQ�
'H÷HUOHQGLULOPHVL

(YDOXDWLRQ�RI�'UXJV�7KDW�&DPH�7R�7KH�)RUH�
:LWK�7KH�&RYLG����3DQGHPLF�$QG�$XUDQRILQ��
:KLFK�0D\�%H�3RWHQWLDOO\�(IIHFWLYH

DERLEME
Review

PHYFXWWXU�� <R÷XQ� RODUDN� DNFL÷HUFLOHUGHNL� WLS� ,,� DOYHRODU�
K�FUHOHUGH� ROPDVÕQD� HN� RODUDN� E|EUHNWH�� ED÷ÕUVDNODUGD��
WHVWLVWH�� NDOSWH� YH� NDUDFL÷HUGH� GH� HNVSUHVH� HGLOPHNWHGLU�
������������$&(���UHVHSW|U�Q�Q�LQFH�ED÷ÕUVDN�HSLWHO�K�FUHO-
HULQGH� GH� HNVSUHVH� HGLOPHVL� GDPDOFÕN� \ROX\OD� EXODúDQ�
6$56�&RY� LoLQ� IDUNOÕ� JLULú� \ROODUÕ� VXQPDNWDGÕU� ���������
6$56�&RY6SLNH�SURWHLQL�$&(���HNVSUHV\RQXQX�D]DOWPDNWD�
EX�GXUXP�úLGGHWOL�DNXW�VROXQXP�\HWPH]OL÷LQH��$FXWH�UHVSLUD-
WRU\� GLVWUHVV� V\QGURPH�$5'6�� \RO� DoPDNWDGÕU��
6$56�&RY6SLNH�SURWHLQLQLQ�LQ�YLYR�RODUDN�IDUHOHUH�HQMHNVL\-
RQX� UHQLQ�DQML\RWHQVLQ�\ROXQX�EORNH� HGHUHN� DNFL÷HU�\HWPH-
]OL÷LQL� N|W�OHúWLUPHNWHGLU�� %X� VRQXo� 6$56�&RY� HQIHNVL\-
RQXQXQ�VÕNOÕNOD�YH�úLGGHWOL�RODUDN�DNFL÷HU�\HWPH]OL÷LQH�QHGHQ�
ROGX÷XQX�PROHN�OHU�RODUDN�DoÕNODPDNWDGÕU������

+W Q̂L��!�<MLI Q̂[QVLM�,MVMVMV�3]TTIVÜTIV�ʈTItTIZ
<HQL�NRURQDYLU�V�VDOJÕQÕQGD�VHPSWRP�J|VWHUHQ�HQIHNWH�ELUH\-
OHULQ�WHGDYLVL�DPDFÕ\OD�DQWLYLUDOOHU�EDúWD�ROPDN��]HUH�DQWLEL\-
RWLNOHU�YH�DQWLSDUD]LWHU�LODoODU�NXOODQÕOPDNWD�YH�GHQHQPHNWH-
GLU��%XQXQOD�EHUDEHU�ROXúDQ�DUWPÕú� LPP�Q�\DQÕWÕQ�NRQWURO��
LoLQ� VWHURLGOHU� YH�PRQRNORQDO� DQWLNRUODUÕQ� NXOODQÕOGÕ÷Õ� ED]Õ�
oDOÕúPDODU� GD� EXOXQPDNWDGÕU��<LQH� LPP�Q� \DQÕWÕQ� NRQWURO��
LoLQ� PH]HQNLPDO� N|N� K�FUHOHU� YH\D� EXQODUGDQ� HOGH� HGLOHQ�
HNVR]RPODU� GD� GHQHQPLúWLU�� +kOLKD]ÕUGD� LODoODU� YH� K�FUHVHO�
WHGDYL� \|QWHPOHULQLQ� KLoELUL� WDP� RODUDN� HWNLQ� WHGDYLQLQ�
VD÷ODQPDVÕQGD�EDúDUÕ�VD÷ODPDPÕúWÕU���������

.ORURNLQ�� ��DPLQRNLQROLQ� W�UHYL� DQWLPDODU\DO� ELU� LODoWÕU��

.ORURNLQ� VÕWPD� WHGDYLVLQGHQ� EDúND� URPDWRLG� DUWULW�� OXSXV�
HULWHPDWR]XV�YH�VM|JUHQ�VHQGURPX�KDVWDOÕNODUÕQGD�GD�NXOODQÕO-
PDNWDGÕU� ������ (N� RODUDN� +HSDWLW� &� YLU�V�Q�Q� K�FUHOHUH�
JLULúLQL� YH� UHSOLNDV\RQXQX� D]DOWWÕ÷Õ� GD� VDSWDQPÕúWÕU��
.ORURNLQ¶LQ� IDUNOÕ� PHNDQL]PDODUOD� KDVWDOÕN� �]HULQH� HWNLOL�
ROGX÷X� LOHUL� V�U�OP�úW�U�� %XQODUGDQ� LONL� OL]R]RPDO� S+¶Õ�
DUWÕUDUDN�6$56�&RY�YLU�V�Q�Q�UHSOLNDV\RQXQX�YH�I�]\RQXQX�
|QOHPHN��'L÷HU�PHNDQL]PD�LVH�$&(���UHVHSW|U�Q��JOLNR]L-
ODV\RQD�X÷UDWÕS�NRQDNoÕ�K�FUH\H�ED÷ODQPDVÕQÕ�HQJHOOHPHNWLU�
�7DEOR�,��������.ORURNLQ�SURLQIODPXWXDU�VLQ\DO�DNWLYDV\RQXQX�
YH�VLWRNLQ��UHWLPLQL�LQKLEH�HWPHNWH�EX�GXUXP�RQX�&RYLG����
WHGDYLVLQGH�|QHPOL�ELU� WHGDYL�DMDQÕ�\DSPDNWDGÕU�������'L÷HU�
WDUDIWDQ�NORURNLQ��)'$�WDUDIÕQGDQ�NRURQD�YLU�V�WHGDYL�HWPHN�
LoLQ�RQD\ODQPDPÕúWÕU������

+LGURNVLNORURNLQ�� .ORURNLQ� W�UHYL� ELU� LODoWÕU�� (WNL�
PHNDQL]PDVÕQÕQ� SROLPHUD]� HQ]LPLQL� LQKLEH� HGHUHN� J|VWHULU��
)DJROL]R]RPXQ� S+¶ÕQÕ� DUWÕUDUDN� K�FUH� UHVHSW|U� JOLNR]LODV-
\RQXQD� P�GDKDOH� HGLS� ELUOHúPH\L� HQJHOOHU� �7DEOR� ,���
&RYLG����WHGDYLVLQGH�HWNLVL�HQ�WDUWÕúÕODQ�LODoODUGDQ�ROXS�oR÷X�
�ONH�NXOODQÕPÕQD�VRQ�YHUPLúWLU��øODo�FLGGL�\DQ�WHVLUOHUH�QHGHQ�
RODELOPHNWHGLU������

5HPGHVLYLU�� $GHQR]LQ� Q�NOHRWLG� DQDOR÷X� RODQ� ELU� LODoWÕU��
9LUDO�51$�SROLPHUD]Õ�LQKLEH�HGHU��51$�SROLPHUD]�DNWLYLWH-
VLQGHQ� GROD\Õ� 0(56�&RY¶XQ� VHPSWRPODUÕQÕ� YH� DNFL÷HU�
OH]\RQODUÕQÕ�|QOHPHNWHGLU��(EROD�YH�1LSDK�YLU�V�HQIHNVL\RQ-
ODUÕQÕQ�WHGDYLVLQGH�GH�NXOODQÕOPDNWDGÕU��7DEOR�,���5HPGHVLYLU�
�����Q�&RY¶D�GX\DUOÕ�+XK���K�FUHOHULQGH�HQIHNVL\RQX�D\UÕFD�

EURQúL\DO�HSLWHO�K�FUHOHULQGH�&RYLG����UHSOLNDV\RQXQX�LQKLEH�
HWPHNWHGLU� ���������$QFDN� UHPGHVLYLUOH� LOJLOL� PHYFXW� oR÷X�
oDOÕúPDGD�SODVHER�YH\D�DNWLI�NDUúÕODúWÕUÕFÕ�ROPDGÕ÷ÕQGDQ�QHW�
ELU� VRQXo� oL]HELOPHN� P�PN�Q� J|]�NPHPHNWHGLU�� 5HPGH-
VLYLULQ� NOLQLN� HWNLQOL÷LQL� GH÷HUOHQGLUHELOPHN� LoLQ� GHYDP�
HWPHNWH�RODQ�UDQGRPL]H�NRQWUROO��NOLQLN�GHQHPH�VRQXoODUÕQÕ�
EHNOHPHN�JHUHNPHNWHGLU������

)DYLSLUDYLU���51$��ED÷ÕPOÕ��51$��SROLPHUD]Õ��LQKLEH��HGHQ��
DQWLYLUDO� � ELU� � LODoWÕU�� � øQIOXHQ]D� YLU�V�Q�Q� WHGDYLVL� LoLQ�
NXOODQÕOPDNWDGÕU��7DEOR�,��������6$56�&RY���YLU�V�Q�Q�YLUDO�
NOLUHQV�V�UHVLQL�|QHPOL�|Oo�GH�D]DOWDUDN�WHGDYL�LoLQ�XPXW�YDDW�
HWPHNWHGLU� ������ $QFDN� PHYFXW� ELOJLOHU� IDYLSLUDYLUL�
&29,'���� WHGDYLVL� LoLQ� |QHUPH\H� \HWHUOL� GH÷LOGLU�� HN�
oDOÕúPDODUD�LKWL\Do�YDUGÕU������

$]LWURPLVLQ��*HQLú� VSHNWUXPOX�PDNUROLG� W�UHYL� DQWLEL\RWLN�
\R÷XQ�RODUDN� VROXQXP�YH� HQWHULN� EDNWHUL� HQIHNVL\RQODUÕQGD�
NXOODQÕOPDNWDGÕU�������(N�RODUDN�=LND�YH�(EROD�YLU�V�HQIHNVL-
\RQODUÕQÕ� GD� |QOHGL÷L� ELOGLULOPLúWLU�� 3URWHLQ� VHQWH]LQL� LQKLEH�
HGHUHN� DQWLEDNWHUL\HO� HWNL� J|VWHULU� �7DEOR� ,��� &RYLG����
WHGDYLVLQGH�WHN�EDúÕQD�NXOODQÕPÕ�LOH�LOJLOL�ELOJLOHU�\HWHUVL]GLU��
%XQXQOD� EHUDEHU� KLGURNVLNORURNLQ� LOH� ELUOLNWH� NXOODQÕPÕQÕQ�
GDKD�oRN�YLU�V�HOLPLQH�HWWL÷L�J|U�OP�úW�U� ������$]LWURPLVLQ�
4�7�DUDOÕ÷ÕQÕ�X]DWÕS��YHQWULN�OHU�WDúLNDUGL\H�H÷LOLP�\DUDWDELO-
LU��%X�QHGHQOH�|]HOOLNOH�47¶\L�X]DWDQ�EDúND�ELU�NOLQLN�GXUXPX�
RODQ�KDVWDODUGD�D]LWURPLVLQ�NXOODQÕOPDPDOÕGÕU������

øYHUPHNWLQ��$QWLKHOPLQWLN�ELU�LODo�ROPDVÕQÕQ�\DQÕQGD�'DQJ�
KXPPDVÕ�� -DSRQ� HQVHIDOLWL� YH� &KLNXQJXQ\D� YLU�VOHULQLQ�
WHGDYLVL� LoLQ� NXOODQÕOPÕúWÕU� ������ 9LUDO� JHQRPXQ� NRQDNoÕ�
K�FUH\H�JHoLúLQL�VD÷OD\DQ�LQWHJUD]ÕQ�HWNLVLQL�EORNH�HWPHNWH-
GLU�� øYHUPHNWLQ¶LQ� EX� úHNLOGHNL� JHQRP� WDúÕPD� HQJHOOH\LFL�
DNWLYLWHVL� 6$56�&RY� �� UHSOLNDV\RQXQX� HQJHOOHPHNWHGLU�
�7DEOR� ,��� .�OW�U� oDOÕúPDODUÕQGD� 6$56�&RY� �� LOH� HQIHNWH�
K�FUHQLQ� LYHUPHNWLQ� LOH� PXDPHOH� HGLOPHVL� YLUDO� 51$� GD�
������¶OLN� ELU� D]DOPD�J|VWHUPLúWLU� ������$QFDN�&29,'����
WHGDYLVLQGH�NXOODQÕODELOPHVL�LoLQ�GDKD�ID]OD�LQ�YLWUR��LQ�YLYR�
YH�NOLQLN�oDOÕúPDODUD�JHUHN�YDUGÕU������

/RSLQDYLU�� 5LWRQDYLU� LOH� NRPELQH� KDOGH� +,9��� SURWHD]�
LQKLELW|U�G�U��/RSLQDYLU���NLPRWULSVLQ�EHQ]HUL�SURWHD]D�HWNL�
HGLS�6$56�&RY���YH�0(56�&RY�HQIHNVL\RQODUÕQGD�NXOODQÕO-
PDNWDGÕU�������/RSLQDYLU�6$56�&RY���UHSOLNDV\RQXQX�LQKLEH�
HWPHNWHGLU� ������ 6LQJDSXU
GD� &29,'���� RODQ� EHú� KDVWD��
GHVDW�UDV\RQGDQ�|QFHNL���LOD���J�Q�LoLQGH�ORSLQDYLU�LOH�WHGDYL�
HGLOPLú��DQFDN�NOLQLN�ID\GD�QHW�NDQÕWODQDPDPÕúWÕU��7DEOR�,���
/RSLQDYLU� EDúODQJÕFÕQGDQ� LWLEDUHQ�����J�Q� LoLQGH���KDVWDGD�
KDVWDOÕ÷ÕQ� LOHUOHPHVL� |QOHQHPHPLúWLU�� 1D]RIDULQJHDO�
V�U�QW�OHULQ� YLUDO� \�N�QGHNL� D]DOPDGD� ORSLQDYLU� LOH� WHGDYL�
HGLOHQ� YH� WHGDYL� HGLOPH\HQOHU� DUDVÕQGD� IDUN� WHVSLW�
HGLOPHPLúWLU������
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ER\XQFD�LQVDQOÕN�LoLQ�E�\�N�VRUXQ�WHúNLO�HWPHNWHGLU������7DULK�
ER\XQFD� ED]Õ� WRSOXPODUGD� \HUOHúPLú� G�]HQOHUL� \HQLGHQ�
úHNLOOHQGLULS�N|NO��GH÷LúLNOLNOHUH�]RUODPÕúWÕU������<HQL�VDOJÕQ-
ODU� LOH� EDúD� oÕNPDN�� JHoPLú� VDOJÕQODUÕQ� NRQWURO� YH�
VRQXoODUÕQÕQ�LQFHOHQPHVL�LOH�P�PN�QG�U������øVSDQ\RO�JULEL�
+�1�� YLU�V�Q�Q� |O�PF�O� ELU� VXúXQXQ� QHGHQ� ROGX÷X� VDOJÕQ�
�����\ÕOÕQÕQ�LONEDKDUÕQGD�$PHULNDQ¶ÕQ�.DQVDV�&LW\�úHKULQGH�
RUWD\D� oÕNPÕúWÕU�� <DúDQGÕ÷Õ� G|QHPGH� RUWDODPD� ��� PLO\RQ�
LQVDQÕQ�|O�P�QH�QHGHQ�RODQ�VDOJÕQ�� WDULKWHNL�HQ�E�\�N�JULS�
VDOJÕQÕ� RODUDN� ND\GD� JHoPLúWLU� ������� 6$56�&RY� LVH�dLQ¶LQ�
*XDQJGRQJ� úHKULQGH� .DVÕP� ����� GH� RUWD\D� oÕNPÕú� YH�
dLQ¶GHQ�EDúOD\DUDN�����ONH\H�GD÷ÕODUDN������ELUH\L�HQIHNWH�
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úHNLOGH�\D\ÕOPDVÕQD�LPNkQ�VD÷ODPÕúWÕU�����

����� \ÕOÕQÕQ� DUDOÕN� D\ÕQGD�dLQ¶LQ�:XKDQ� NHQWLQGH� \HQL� ELU�
NRURQD�YLU�V�W�U��KÕ]OD�G�Q\D\Õ�HWNLVL�DOWÕQD�DOPÕú�YH�N�UHVHO�
ER\XWWD�\D\ÕOPÕúWÕU��'HYDP�HWPHNWH�RODQ�VDOJÕQGD�KkOLKD]ÕUGD�
���� PLO\RQGDQ� ID]OD� ELUH\� HQIHNWH� ROPXú� YH� �� PLO\RQGDQ�
ID]ODVÕ�GD�|OP�úW�U������øVSDQ\RO�JULEL�LOH�&RYLG����DUDVÕQGD�
NRUXQPD� \ROODUÕ� EHQ]HUOLN� J|VWHUPHNWHGLU�� 0DVNH� WDNPDN��
VRV\DO�PHVDIH�YH�KLM\HQ�EXQODUD�|UQHNWLU������.RURQD�YLU�V�Q�
RUWD\D�oÕNPDVÕ\OD�LQVDQODUÕQ�VD÷OÕN�DODQÕQGD�\HWHUOL�ELOLQFH�YH�
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oÕNÕQWÕODUÕQ� WDo� EHQ]HUL� J|U�Q�POHULQGHQ� GROD\Õ� EX� LVLPOH�
NXOODQÕOPDNWDGÕU�� .RURQD� YLU�VOHU� 51$� YLU�VOHUL� LoHULVLQGH�
������ NLORED]� ER\XWXQGD� HQ� E�\�N� JHQRPD� VDKLS� RODQ�
YLU�VOHUGLU�� øON� LQVDQ�NRURQD�YLU�V�� VR÷XN�DOJÕQOÕ÷Õ� RODQ�ELU�
KDVWDQÕQ� EXUXQ� DNÕQWÕVÕQGDQ� WHVSLW� HGLOPLú� YH� %���� RODUDN�
ELOGLULOPLúWLU������ùX�DQD�NDGDU���IDUNOÕ�NRURQD�YLU�V�VXúXQXQ�
LQVDQODUÕ� HQIHNWH� HWWL÷L� ELOGLULOPLúWLU�� %XQODU�� +&RY����(��
+&RY�1/���� +&RY�+.8��� +&RY�2&���� 6$56�&RY� YH�
0(56�&RY¶GXU� ����� +&RY����(� YH� +&RY�1/��� DOID�
NRURQDYLU�V�� +&2Y�2&���� +&2Y�� +.8��� 6$56�&RY� YH�
0(56�&RY� EHWD� NRURQD� YLU�VOHUGLU� ������ 0(56�&RY� &���
UHVHSW|U�Q��� +&RY����(� DPLQRSHSWLGD]� 1� UHVHSW|U�Q���
+&RY�2&��� YH� +&RY�+.8�� ��2�DVHWLOVLDOLN� DVLW�
UHVHSW|U�Q��� +&RY�1/��� YH� 6$56�&RY� LVH� $&(� ��
UHVHSW|U�Q�� NXOODQPDNWDGÕU� ����������� +&RY����(��
+&RY�1/���� +&RY�+.8�YH� +&RY�2&��� NRURQD� YLU�V�
VXúODUÕ� KDILI� �VW� VROXQXP� \ROX� HQIHNVL\RQODUÕQD� QHGHQ�
ROXUNHQ��úLGGHWOL�DNXW�UHVSLUDWXDU�VHQGURPX��6$56��YH�2UWD�
'R÷X�UHVSLUDWXDU�VHQGURPX��0(56��KD\YDQVDO�N|NHQOL�ROXS�
GDKD�úLGGHWOL�VH\UHWPHNWHGLU����������dLQ¶LQ�:XKDQ�NHQWLQGH�
�����\ÕOÕQÕQ�DUDOÕN�D\ÕQGD�RUWD\D�oÕNDQ�YH�dLQ�DW�QDOÕ

\DUDVDODUÕQÕQ� GÕúNÕ� |UQHNOHULQGH� J|U�OHQ� YH� 6$56� EHQ]HUL�
VHPSWRPODU� J|VWHUHQ� \HQL� ELU� NRURQD� YLU�V� ������ Q�&RY��
WHVSLW�HGLOPLúWLU����������%X�YLU�V�Q�QHGHQ�ROGX÷X�VDOJÕQÕQÕQ�
HUNHQ�VDIKDODUÕQGD�EHú�KDVWDGDQ�6$56�&RY�LOH�������VHNDQV�
|]GHúOL÷L� J|VWHUGL÷L� WDP� X]XQOXNWD� JHQRP� GL]LOHUL� DQDOL]�
HGLOPLúWLU��'DKDVÕ������Q�&RY�W�P�JHQRP�G�]H\LQGH�\DUDVD�
NRURQD� YLU�VOHUL\OH� ���� EHQ]HUOLN� J|VWHUPLúWLU�� <HGL� DGHW�
NRUXQPXú�\DSÕVDO�ROPD\DQ�SURWHLQ�GRPDLQ�DQDOL]L�EX�YLU�V�Q�
6$56�&RY�W�U�QH�DLW�ROGX÷XQX�RUWD\D�oÕNDUPÕúWÕU��%XQODUOD�
EHUDEHU������Q�&RY�GD�K�FUH�JLULúL�LoLQ�6$56±&RY�LOH�EHQ]HU�
úHNLOGH� DQML\RWHQVLQ� G|Q�úW�U�F�� HQ]LP� ,,� �$&(� ���
PROHN�O�QH�ED÷ODQGÕ÷Õ�WHVSLW�HGLOPLúWLU��$&(���&�WHUPLQDO�YH�
1�WHUPLQDO�NX\UX÷D�VDKLS�ELU�WLS���WUDQVPHPEUDQ�SURWHLQLGLU��
6$56±&RY6SLNH��6��SURWHLQLQLQ�DPLQR�WHUPLQDO�E|OJHVLQGH�
EXOXQDQ�UHVHSW|U�ED÷ODQPD�DODQÕ��5%'��$&(��¶\H�GR÷UXGDQ�
ED÷ODQDUDN�HWNLVLQL�J|VWHUPHNWHGLU����������<HQL�NRURQD�YLU�V�
������Q�&RY��KDVWDOÕ÷ÕQÕQ�LQVDQ�VROXQXP�VLVWHPLQL�KHGHI�DODQ�
N�UHVHO�oDSWD�|O�PF�O�ELU�KDVWDOÕ÷Õ� WHPVLO�HWWL÷L�EHOLUWLOHUHN��
'�Q\D�6D÷OÕN�gUJ�W�� �:+2�� WDUDIÕQGDQ�&RYLG���� �&RURQD�
YLUXV�GLVHDVH������RODUDN�WDQÕPODQPÕúWÕU���������

+W^QL��!�[MUX\WUTIZÜ�^M�STQVQS�[MaZQ
+DVWDOÕ÷ÕQ� NXOXoND� V�UHVL� ����� J�Q� DUDVÕQGD� GH÷LúPHNWHGLU�
������ &RYLG���� VHPSWRPODUÕQÕQ� EDúODPDVÕQGDQ� YLU�V�Q�
ELUH\LQ�Y�FXGXQGDQ�oÕNPDVÕQD�NDGDU�JHoHQ�V�UH�RUWDODPD����
J�Q�ROPDVÕQD�UD÷PHQ�NLúLQLQ�ED÷ÕúÕNOÕN�VLVWHPLQLQ�GXUXPXQD�
J|UH� EX� V�UH� ����� J�Q� DUDVÕQGD� GH÷LúHELOPHNWHGLU� ������
&RYLG����KDVWDODUÕ�JHQHO�RODUDN�\�NVHN�DWHú��\RUJXQOXN��EDú�
D÷UÕVÕ��GLVSQH��|NV�U�N��LVKDO�JLEL�VHPSWRPODU�J|VWHUPHNWHGLU�
������%X�VHPSWRPODUD�HN�RODUDN�HQIHNWH�KDVWDODUÕQ�ODERUDWX-
YDU�EXOJXODUÕ�DUDVÕQGD�EURQúL\ROHNWD]L��SOHYUDO�HI�]\RQ��EX]OX�
FDP�RSDVLWHVL�YH�LQWHUORE�OHU�VHSWDO�NDOÕQODúPD�WHVSLW�HGLOP-
LúWLU�������.RQDNoÕQÕQ�K�FUH\H�JLULúL��YLUDO�\DúDP�G|QJ�V�Q�Q�
LON�DGÕPÕGÕU��.RURQD�YLU�VOHU�EDúDN��6���PHPEUDQ��0��YH�]DUI�
�(�� ROPDN� �]HUH� �o� \�]H\� SURWHLQLQL� NRGODUODU�� 0� YH� (�
SURWHLQOHUL� SDUWLN�O� VDOÕQÕPÕQGD� 6� SURWHLQL� LVH� NRQDN� K�FUH�
UHVHSW|U�QH�ED÷ODQPD�GD�J|UHY�DOÕU�������7�P�NRURQD�YLU�VOHU�
GH� ROGX÷X� JLEL� �����Q� &RY� YLU�V�QGH� GH� NRQDNoÕ� K�FUH\H�
JLULú� LoLQ� WDo�EHQ]HUL�J|U�Q�PO��VLYUL�JOLNRSURWHLQOHU� �VSLNH�
SURWHLQOHU�� DUDFÕOÕN� HGHU�� 6SLNH� SURWHLQLQLQ� GÕú� NÕVPÕQGD�ELU�
UHVHSW|U�ED÷ODPD�E|OJHVL�6��YH�PHPEUDQ�I�]\RQ�E|OJHVL�6��
LoHULU��(OHNWURQ�PLNURVNREX�DOWÕQGD�VSLNH�JOLNRSURWHLQOHUL���o�
6�� EDúOÕ� YH� WULPHULN� ELU� 6�� VDSOÕ� EDúDN� ROXúWXUGX÷X�
J|U�OP�úW�U��9LU�V�Q� NRQDNoÕ� K�FUH\H� JLULúL� 6�¶LQ� UHVHSW|U�
ED÷ODPD�DODQÕ��5%'��\ROX\OD�\�]H\�UHVHSW|U�QH�ED÷ODQÕU��6��
LVH� NRQDNoÕ� K�FUHQLQ� PHPEUDQÕ� LOH� YLUDO� PHPEUDQÕ� ED÷OD-
\DUDN� YLU�V� JHQRPXQX� NRQDNoÕ� K�FUH\H� JLULúLQL� VD÷ODPDN-
WDGÕU� ������ 9LU�V�Q�$&(� �� UHVHSW|U�Q�� NXOODQPDVÕ� NRQDN�
K�FUH\H�JLULú�LoLQ�WHN�EDúÕQD�\HWHUOL�GH÷LOGLU��+�FUH\L�HQIHNWH�
HGHELOPHN�LoLQ�$&(���UHVHSW|U�QH�HN�RODUDN�VLVWHLQ�SURWHD]�
NDWHSVLQ� /¶QLQ� HQ]LPDWLN� DNWLYLWHVLQL� GH� NXOODQPDNWDGÕU�
��������� $\UÕFD� WUDQVPHPEUDQ� VHULQ� SURWHD]� �703566���
LQVDQ�NRURQD�YLU�VOHULQLQ�VSLNH�SURWHLQLQL�DNWLYH�HWPHNWHGLU��
703566��DNWLYDV\RQX�K�FUH�\�]H\LQGHNL�YLU�V�NRQDN�K�FUH�
PHPEUDQÕ� ELUOHúPHVLQL� LQG�NOHPHNWHGLU�� 'HQH\VHO� ELU�
oDOÕúPDGD�703566��HNVLNOL÷L�RODQ�IDUHOHUGH�YLUDO�NLQHWLNWH�
D]DOPD� J|U�OP�úW�U� ������$&(� ��P51$¶VÕ� ELUoRN� RUJDQGD�

Tablo I: &RYLG���� 7HGDYLVLQGH� 'HQHQHQ� øODoODUÕQ� (WNL� 0HNDQL]PDODUÕ��
.OLQLN�8\JXODPDODUÕ�YH�&RYLG����(WNLOHúLPOHUL�

)]ZWVWNQV¼QV�M\SQ�UMSIVQbUITIZÜ�̂ M�KW Q̂L��!¼LISQ�
\MLI Q̂�MLQKQ�ZWT�
$OWÕQ�� WÕSWD�ELUNDo�ELQ�\ÕOGÕU� NXOODQÕOPDNWDGÕU��8]XQ� V�UHGLU�
NOLQLN� RODUDN� URPDWRLG� DUWULWLQ� WHGDYLVLQGH� NXOODQÕOPDNWDGÕU�
������$)�������\ÕOÕQGD�URPDWRLG�DUWULW�WHGDYLVL�LoLQ�NXOODQÕODQ�
HVDV� RODUDN� ED÷ÕúÕNOÕN� VLVWHPLQL� G�]HQOHPH� \ROX\OD� HWNLVLQL�
J|VWHUHQ� )'$� �$PHULNDQ� JÕGD� YH� LODo� GDLUHVL�� RQD\OÕ� ELU�
LODoWÕU�� $)� DQWLEDNWHUL\HO�� DQWLNDQVHU� YH� DQWLSDUD]LWLN�
|]HOOLNOHULQGHQ� GROD\Õ� URPDWRLG� DUWULW� GÕúÕQGD� EDúND�
KDVWDOÕNODU�LoLQGH�XPXW�ÕúÕ÷Õ�ROPXúWXU�������%LU�DOWÕQ�WX]X�RODQ�
$)� J�Q�P�]GH� NXOODQÕOPDNWD� RODQ� DQWLUHWURYLUDO� LODoODUÕQ�
XODúDPD\DFD÷Õ� WHUDS|WLN� KHGHIOHUH� XODúDQ�� +,9� HQIHNVL\-
RQXQXQ� WHGDYLVL� LoLQ� DGD\� RODQ� ELU� ELOHúLNWLU� ������$)� ELU�
WLRUHGRNVLQ� UHG�NWD]� �7U[5�� LQKLELW|U�G�U�� 7U[5� VLVWHPLQL�
LQKLEH�HWPHVL�VRQXFX�VLWRSOD]PD�GD�YH�PLWRNRQGULGHNL�DOWÕQ�
ELOHúLNOHUL� UHDNWLI� RNVLMHQ� W�UOHULQL� DUWÕUPDNWD� EX� GXUXPGD�
K�FUH�|O�P�QH�QHGHQ�ROPDNWDGÕU����$)¶LQ���7U[5���VLVWHPLQL���
LQKLEH���HWPHVL���NDQVHU��K�FUHOHULQLQ�������¶VÕQÕ�DSRSLWR]D�
J|W�UPHNWH�YH�EX�GXUXPGD�$)¶L�DQWLNDQVHU�LODo�JHOLúWLUPH�GH�
KHGHI�KDOLQH�JHWLUPHNWHGLU������

ùHNLO����$XURQRILQ
LQ�&RYLG�����]HULQGHNL�HWNL�PHNDQL]PDVÕ�

ùHNLO� �¶GH� J|VWHULOGL÷L� JLEL�� �����Q&RY� YLU�V�Q�Q�
UHSOLNDV\RQX�LoLQ�YLUDO���NLPRWULSVLQ�EHQ]HUL�VLVWHLQ�SURWHD]�
��� &/SUR�� JHUHNOLGLU�� $)� �&/SUR� DNWLYLWHVLQL� LQKLEH�
HGHELOPHNWHGLU�������$\UÕFD�$)�6$56�&RY�VSLNH�SURWHLQL�LOH�
$&(��UHVHSW|U�Q�Q�HWNLOHúLPLQL�LQKLEH�HGLS�YLUDO�JLULúH�HQJHO�
ROGX÷X� WHVSLW� HGLOPLúWLU� ������$\UÕFD� \DSÕODQ� ELU� oDOÕúPD� GD�
ED]Õ�WL\RO�UHDNWLI�ELOHúLNOHULQ��1�DVHWLO�VLVWHLQ�DPLG��/�DVNRU-
ELN�DVLW��-77������6$56�&R9���VSLNH�YH�$&(�
QLQ�DUDFÕOÕN�
HWWL÷L� VLQVLW\D� ROXúXPXQX� LQKLEH� HWWL÷L� J|U�OP�úW�U��$QFDN�
YLUDO� ED÷ODQPD� YH� JLULú� LoLQ� GLV�OILGOHULQ� LQGLUJHQPHVL\OH�
ER]XODELOHFHN� WHN� EDúÕQD� ELU� V�UHo� GH÷LOGLU�� 6$56�&RY� ��
HQIHNVL\RQXQXQ� SDWRJHQH]L� RNVLGDWLI� VWUHV� LOH� LOLúNLOLGLU��
$XUDQRILQLQ� HWNL� PHNDQL]PDVÕ�� UHDNWLI� RNVLMHQ� W�UOHULQLQ�
K�FUH� LoL� VHYL\HOHULQL� NRUXPDN� LoLQ� JHUHNOL� RODQ� UHGRNV�
HQ]LPOHULQLQ� LQKLELV\RQX� \ROX\OD� RODELOHFH÷L� LOHUL� V�U�OP�ú�
YH�EX�GXUXPXQ�KDVWDOÕ÷ÕQ�VH\ULQL�ROXPOX�\|QGH�GH÷LúWLUHEL-
OHFH÷L� DUDúWÕUPDODUOD� RUWD\D� NRQPXúWXU� ������ &RYLG����
KDVWDOÕ÷Õ� ]DW�UUH\H�YH� VROXQXP�\HWPH]OL÷LQH� VHEHS�ROPDNWD�
YH� GDKD� LOHUL� ER\XWWD� |O�PH� NDGDU� LOHUOH\HELOPHNWHGLU�� %X�
LOHUOHPH� ,/���� ,/���� ,/�����0&3���*&6)�YH�71)�DOID�JLEL�
LQIODPDWXDU�VLWRNLQOHUGHNL�DúÕUÕ�DUWÕúOD�ED÷ODQWÕOÕGÕU������

ùHNLO����&RYLG���
D�ED÷OÕ�VLWRNLQ�IÕUWÕQDVÕ�YH�DXURQRILQLQ�HWNLVL�

ùHNLO��¶GH�J|VWHULOGL÷L�JLEL��$)�LPP�Q�VLVWHPL�EDVNÕODPDNWD�
YH�7�OHQIRVLW�DNWLYDV\RQXQX��DQWLMHQ��VXQXPXQX��SURLQIODPDW-
XDU� VLWRNLQ� �UHWLPLQL� LQKLEH� HWPHNWH� YH�PDNURIDMODUGD�12��
71)�DOID�� ,/��� �UHWLPLQL� D]DOWDUDN� &RYLG���� KDVWDOÕ÷ÕQÕQ�
HWNLOHULQL� |QHPOL� |Oo�GH� D]DOWPDNWDGÕU� ��������� �$)¶LQ� HWNL�
PHNDQL]PDVÕ� HQGRSOD]PLN� UHWLNXOXP� �(5�� VWUHVL� LQG�NVL\-
RQX��NDWODQPDPÕú�SURWHLQ�\DQÕWÕ��835��DNWLYDV\RQX�YH�7U[5�
LQKLELV\RQXGXU��(5�VWUHVL�YH�835�DNWLYDV\RQX�NRURQD�YLU�V�
HQIHNVL\RQXQGD� YH� YLUDO� UHSOLNDV\RQGD� ROGXNoD� JHUHNOLGLU��
$)¶LQ� QHGHQ� ROGX÷X� (5� VWUHVL� LQG�NVL\RQX� 6$56�&RY�
SURWHLQ�VHQWH]LQL�LQKLEH�HWPHNWHGLU���������

Tablo II:� &RYLG���� WHGDYLVLQGH� NXOODQÕODQ� LODoODUÕQ� YH� DXUDQRILQLQ� HWNL�
PHNDQL]PDVÕ�NOLQLN�X\JXODPDODUÕ��GR]�D\DUÕ�YH�\DQ�HWNLOHUL������������

7DEOR� ,,¶GH� J|VWHULOGL÷L� JLEL�� $)� K�FUH� N�OW�U�QGH� G�ú�N�
NRQVDQWUDV\RQODUGD� 6$56�&RY� �� UHSOLNDV\RQXQX� LQKLEH�
HWPHNWHGLU��+�FUHOHUH�$)�X\JXODQPDVÕ�QHWLFHVLQGH�HQIHNVL\-
RQGDQ����VDDW�VRQUD�YLUDO�51$�GD�����D]DOPD�J|U�OP�úW�U��
$)� WHGDYLVL� 6$56�&RY� �µQLQ� QHGHQ� ROGX÷X� VLWRNLQOHULQ�
HNVSUHV\RQXQX�D]DOWPDNWDGÕU��%X�VRQXoODU�QHWLFHVLQGH�$)¶LQ�
DQWLYLUDO�YH�DQWL�LQIODPDWXDU�|]HOOLNOHUL�VD\HVLQGH�6$56�&RY�
��HQIHNVL\RQXQXQ� WHGDYLVL� LoLQ�\DUDUOÕ�ELU� LODo�ROPD\D�DGD\�
NÕOPDNWDGÕU������

SONUÇ
<HQL�WLS�NRURQD�YLU�V�SRWDQVL\HO�RODUDN�JHQLú�NDSVDPOÕ�KDON�
VD÷OÕ÷Õ� VRQXoODUÕ� RODQ� \HQL� ELU� N�UHVHO� VDOJÕQGÕU�� +DVWDOÕ÷ÕQ�
NRQWURO�QGH�HQ�HWNLOL�\|QWHP�DúÕ�JHOLúWLULOPHVLGLU��$QFDN�DúÕ�
oDOÕúPDODUÕ�PDOL\HWOL�YH�NÕVD�V�UHGH�VRQXoODQDPD\DFD÷Õ�J|]�
|Q�QH�DOÕQGÕ÷ÕQGD�\HQL�DOWHUQDWLI�\ROODU�JHUHNPHNWHGLU��$\QÕ�
]DPDQGD�PHYFXW�DúÕODUÕQ�VD÷ODGÕ÷Õ�LPP�QL]DV\RQXQ�HWNLQOLN�
V�UHVL� GH� KHQ�]� WDUWÕúPDOÕGÕU�� 7�P� EX� ELOJLOHU� EL]H� VDOJÕQ�
D]DOVD�GD�HQIHNVL\RQXQ�LQVDQODU�DUDVÕQGD�X]XQ�ELU�V�UH�GDKD�
GHYDP�HGHFH÷LQL�LúDUHW�HWPHNWHGLU��g]HOOLNOH�ELUH\OHU�DUDVÕQ-
GDNL� IDUNODU� GLNNDWH� DOÕQGÕ÷ÕQGD� DúÕODQPÕú� LQVDQODUÕQ�
ED]ÕODUÕQÕQ� GD� HQIHNVL\RQGDQ� FLGGL� úHNLOGH� HWNLOHQPHVL�
RODVÕGÕU��%X�GXUXPODU�HWNLQ�WHGDYL�VD÷OD\DFDN�LODo�DUD\ÕúÕQÕQ�
GHYDP�HWPHVL� JHUHNWL÷LQL� RUWD\D� oÕNDUPDNWDGÕU��%X�QHGHQOH�
DQWLURPDWL]PDO�RODUDN�)'$�RQD\OÕ� ELU� LODo�RODQ�$)¶LQ�YLUDO�
UHSOLNDV\RQX�|QOH\LFL�HWNLVL�LQ�YLYR�DUDúWÕUPDODUOD�GHVWHNOHQ-
PHOLGLU�� 'HUOHPHPL]LQ� EX� NRQXGD� SODQODQDFDN� oDOÕúPDODUD�
KLSRWH]� �UHWPHGH� YH� SODQODPD� \DSPDGD� NDWNÕ� VD÷OD\DFD÷Õ�
G�ú�QFHVLQGH\L]�

&DQGDQ�ø$��YH�DUN� $NG�7ÕS�'�����������
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PHYFXWWXU�� <R÷XQ� RODUDN� DNFL÷HUFLOHUGHNL� WLS� ,,� DOYHRODU�
K�FUHOHUGH� ROPDVÕQD� HN� RODUDN� E|EUHNWH�� ED÷ÕUVDNODUGD��
WHVWLVWH�� NDOSWH� YH� NDUDFL÷HUGH� GH� HNVSUHVH� HGLOPHNWHGLU�
������������$&(���UHVHSW|U�Q�Q�LQFH�ED÷ÕUVDN�HSLWHO�K�FUHO-
HULQGH� GH� HNVSUHVH� HGLOPHVL� GDPDOFÕN� \ROX\OD� EXODúDQ�
6$56�&RY� LoLQ� IDUNOÕ� JLULú� \ROODUÕ� VXQPDNWDGÕU� ���������
6$56�&RY6SLNH�SURWHLQL�$&(���HNVSUHV\RQXQX�D]DOWPDNWD�
EX�GXUXP�úLGGHWOL�DNXW�VROXQXP�\HWPH]OL÷LQH��$FXWH�UHVSLUD-
WRU\� GLVWUHVV� V\QGURPH�$5'6�� \RO� DoPDNWDGÕU��
6$56�&RY6SLNH�SURWHLQLQLQ�LQ�YLYR�RODUDN�IDUHOHUH�HQMHNVL\-
RQX� UHQLQ�DQML\RWHQVLQ�\ROXQX�EORNH� HGHUHN� DNFL÷HU�\HWPH-
]OL÷LQL� N|W�OHúWLUPHNWHGLU�� %X� VRQXo� 6$56�&RY� HQIHNVL\-
RQXQXQ�VÕNOÕNOD�YH�úLGGHWOL�RODUDN�DNFL÷HU�\HWPH]OL÷LQH�QHGHQ�
ROGX÷XQX�PROHN�OHU�RODUDN�DoÕNODPDNWDGÕU������

+W Q̂L��!�<MLI Q̂[QVLM�,MVMVMV�3]TTIVÜTIV�ʈTItTIZ
<HQL�NRURQDYLU�V�VDOJÕQÕQGD�VHPSWRP�J|VWHUHQ�HQIHNWH�ELUH\-
OHULQ�WHGDYLVL�DPDFÕ\OD�DQWLYLUDOOHU�EDúWD�ROPDN��]HUH�DQWLEL\-
RWLNOHU�YH�DQWLSDUD]LWHU�LODoODU�NXOODQÕOPDNWD�YH�GHQHQPHNWH-
GLU��%XQXQOD�EHUDEHU�ROXúDQ�DUWPÕú� LPP�Q�\DQÕWÕQ�NRQWURO��
LoLQ� VWHURLGOHU� YH�PRQRNORQDO� DQWLNRUODUÕQ� NXOODQÕOGÕ÷Õ� ED]Õ�
oDOÕúPDODU� GD� EXOXQPDNWDGÕU��<LQH� LPP�Q� \DQÕWÕQ� NRQWURO��
LoLQ� PH]HQNLPDO� N|N� K�FUHOHU� YH\D� EXQODUGDQ� HOGH� HGLOHQ�
HNVR]RPODU� GD� GHQHQPLúWLU�� +kOLKD]ÕUGD� LODoODU� YH� K�FUHVHO�
WHGDYL� \|QWHPOHULQLQ� KLoELUL� WDP� RODUDN� HWNLQ� WHGDYLQLQ�
VD÷ODQPDVÕQGD�EDúDUÕ�VD÷ODPDPÕúWÕU���������

.ORURNLQ�� ��DPLQRNLQROLQ� W�UHYL� DQWLPDODU\DO� ELU� LODoWÕU��

.ORURNLQ� VÕWPD� WHGDYLVLQGHQ� EDúND� URPDWRLG� DUWULW�� OXSXV�
HULWHPDWR]XV�YH�VM|JUHQ�VHQGURPX�KDVWDOÕNODUÕQGD�GD�NXOODQÕO-
PDNWDGÕU� ������ (N� RODUDN� +HSDWLW� &� YLU�V�Q�Q� K�FUHOHUH�
JLULúLQL� YH� UHSOLNDV\RQXQX� D]DOWWÕ÷Õ� GD� VDSWDQPÕúWÕU��
.ORURNLQ¶LQ� IDUNOÕ� PHNDQL]PDODUOD� KDVWDOÕN� �]HULQH� HWNLOL�
ROGX÷X� LOHUL� V�U�OP�úW�U�� %XQODUGDQ� LONL� OL]R]RPDO� S+¶Õ�
DUWÕUDUDN�6$56�&RY�YLU�V�Q�Q�UHSOLNDV\RQXQX�YH�I�]\RQXQX�
|QOHPHN��'L÷HU�PHNDQL]PD�LVH�$&(���UHVHSW|U�Q��JOLNR]L-
ODV\RQD�X÷UDWÕS�NRQDNoÕ�K�FUH\H�ED÷ODQPDVÕQÕ�HQJHOOHPHNWLU�
�7DEOR�,��������.ORURNLQ�SURLQIODPXWXDU�VLQ\DO�DNWLYDV\RQXQX�
YH�VLWRNLQ��UHWLPLQL�LQKLEH�HWPHNWH�EX�GXUXP�RQX�&RYLG����
WHGDYLVLQGH�|QHPOL�ELU� WHGDYL�DMDQÕ�\DSPDNWDGÕU�������'L÷HU�
WDUDIWDQ�NORURNLQ��)'$�WDUDIÕQGDQ�NRURQD�YLU�V�WHGDYL�HWPHN�
LoLQ�RQD\ODQPDPÕúWÕU������

+LGURNVLNORURNLQ�� .ORURNLQ� W�UHYL� ELU� LODoWÕU�� (WNL�
PHNDQL]PDVÕQÕQ� SROLPHUD]� HQ]LPLQL� LQKLEH� HGHUHN� J|VWHULU��
)DJROL]R]RPXQ� S+¶ÕQÕ� DUWÕUDUDN� K�FUH� UHVHSW|U� JOLNR]LODV-
\RQXQD� P�GDKDOH� HGLS� ELUOHúPH\L� HQJHOOHU� �7DEOR� ,���
&RYLG����WHGDYLVLQGH�HWNLVL�HQ�WDUWÕúÕODQ�LODoODUGDQ�ROXS�oR÷X�
�ONH�NXOODQÕPÕQD�VRQ�YHUPLúWLU��øODo�FLGGL�\DQ�WHVLUOHUH�QHGHQ�
RODELOPHNWHGLU������

5HPGHVLYLU�� $GHQR]LQ� Q�NOHRWLG� DQDOR÷X� RODQ� ELU� LODoWÕU��
9LUDO�51$�SROLPHUD]Õ�LQKLEH�HGHU��51$�SROLPHUD]�DNWLYLWH-
VLQGHQ� GROD\Õ� 0(56�&RY¶XQ� VHPSWRPODUÕQÕ� YH� DNFL÷HU�
OH]\RQODUÕQÕ�|QOHPHNWHGLU��(EROD�YH�1LSDK�YLU�V�HQIHNVL\RQ-
ODUÕQÕQ�WHGDYLVLQGH�GH�NXOODQÕOPDNWDGÕU��7DEOR�,���5HPGHVLYLU�
�����Q�&RY¶D�GX\DUOÕ�+XK���K�FUHOHULQGH�HQIHNVL\RQX�D\UÕFD�

EURQúL\DO�HSLWHO�K�FUHOHULQGH�&RYLG����UHSOLNDV\RQXQX�LQKLEH�
HWPHNWHGLU� ���������$QFDN� UHPGHVLYLUOH� LOJLOL� PHYFXW� oR÷X�
oDOÕúPDGD�SODVHER�YH\D�DNWLI�NDUúÕODúWÕUÕFÕ�ROPDGÕ÷ÕQGDQ�QHW�
ELU� VRQXo� oL]HELOPHN� P�PN�Q� J|]�NPHPHNWHGLU�� 5HPGH-
VLYLULQ� NOLQLN� HWNLQOL÷LQL� GH÷HUOHQGLUHELOPHN� LoLQ� GHYDP�
HWPHNWH�RODQ�UDQGRPL]H�NRQWUROO��NOLQLN�GHQHPH�VRQXoODUÕQÕ�
EHNOHPHN�JHUHNPHNWHGLU������

)DYLSLUDYLU���51$��ED÷ÕPOÕ��51$��SROLPHUD]Õ��LQKLEH��HGHQ��
DQWLYLUDO� � ELU� � LODoWÕU�� � øQIOXHQ]D� YLU�V�Q�Q� WHGDYLVL� LoLQ�
NXOODQÕOPDNWDGÕU��7DEOR�,��������6$56�&RY���YLU�V�Q�Q�YLUDO�
NOLUHQV�V�UHVLQL�|QHPOL�|Oo�GH�D]DOWDUDN�WHGDYL�LoLQ�XPXW�YDDW�
HWPHNWHGLU� ������ $QFDN� PHYFXW� ELOJLOHU� IDYLSLUDYLUL�
&29,'���� WHGDYLVL� LoLQ� |QHUPH\H� \HWHUOL� GH÷LOGLU�� HN�
oDOÕúPDODUD�LKWL\Do�YDUGÕU������

$]LWURPLVLQ��*HQLú� VSHNWUXPOX�PDNUROLG� W�UHYL� DQWLEL\RWLN�
\R÷XQ�RODUDN� VROXQXP�YH� HQWHULN� EDNWHUL� HQIHNVL\RQODUÕQGD�
NXOODQÕOPDNWDGÕU�������(N�RODUDN�=LND�YH�(EROD�YLU�V�HQIHNVL-
\RQODUÕQÕ� GD� |QOHGL÷L� ELOGLULOPLúWLU�� 3URWHLQ� VHQWH]LQL� LQKLEH�
HGHUHN� DQWLEDNWHUL\HO� HWNL� J|VWHULU� �7DEOR� ,��� &RYLG����
WHGDYLVLQGH�WHN�EDúÕQD�NXOODQÕPÕ�LOH�LOJLOL�ELOJLOHU�\HWHUVL]GLU��
%XQXQOD� EHUDEHU� KLGURNVLNORURNLQ� LOH� ELUOLNWH� NXOODQÕPÕQÕQ�
GDKD�oRN�YLU�V�HOLPLQH�HWWL÷L�J|U�OP�úW�U� ������$]LWURPLVLQ�
4�7�DUDOÕ÷ÕQÕ�X]DWÕS��YHQWULN�OHU�WDúLNDUGL\H�H÷LOLP�\DUDWDELO-
LU��%X�QHGHQOH�|]HOOLNOH�47¶\L�X]DWDQ�EDúND�ELU�NOLQLN�GXUXPX�
RODQ�KDVWDODUGD�D]LWURPLVLQ�NXOODQÕOPDPDOÕGÕU������

øYHUPHNWLQ��$QWLKHOPLQWLN�ELU�LODo�ROPDVÕQÕQ�\DQÕQGD�'DQJ�
KXPPDVÕ�� -DSRQ� HQVHIDOLWL� YH� &KLNXQJXQ\D� YLU�VOHULQLQ�
WHGDYLVL� LoLQ� NXOODQÕOPÕúWÕU� ������ 9LUDO� JHQRPXQ� NRQDNoÕ�
K�FUH\H�JHoLúLQL�VD÷OD\DQ�LQWHJUD]ÕQ�HWNLVLQL�EORNH�HWPHNWH-
GLU�� øYHUPHNWLQ¶LQ� EX� úHNLOGHNL� JHQRP� WDúÕPD� HQJHOOH\LFL�
DNWLYLWHVL� 6$56�&RY� �� UHSOLNDV\RQXQX� HQJHOOHPHNWHGLU�
�7DEOR� ,��� .�OW�U� oDOÕúPDODUÕQGD� 6$56�&RY� �� LOH� HQIHNWH�
K�FUHQLQ� LYHUPHNWLQ� LOH� PXDPHOH� HGLOPHVL� YLUDO� 51$� GD�
������¶OLN� ELU� D]DOPD�J|VWHUPLúWLU� ������$QFDN�&29,'����
WHGDYLVLQGH�NXOODQÕODELOPHVL�LoLQ�GDKD�ID]OD�LQ�YLWUR��LQ�YLYR�
YH�NOLQLN�oDOÕúPDODUD�JHUHN�YDUGÕU������

/RSLQDYLU�� 5LWRQDYLU� LOH� NRPELQH� KDOGH� +,9��� SURWHD]�
LQKLELW|U�G�U��/RSLQDYLU���NLPRWULSVLQ�EHQ]HUL�SURWHD]D�HWNL�
HGLS�6$56�&RY���YH�0(56�&RY�HQIHNVL\RQODUÕQGD�NXOODQÕO-
PDNWDGÕU�������/RSLQDYLU�6$56�&RY���UHSOLNDV\RQXQX�LQKLEH�
HWPHNWHGLU� ������ 6LQJDSXU
GD� &29,'���� RODQ� EHú� KDVWD��
GHVDW�UDV\RQGDQ�|QFHNL���LOD���J�Q�LoLQGH�ORSLQDYLU�LOH�WHGDYL�
HGLOPLú��DQFDN�NOLQLN�ID\GD�QHW�NDQÕWODQDPDPÕúWÕU��7DEOR�,���
/RSLQDYLU� EDúODQJÕFÕQGDQ� LWLEDUHQ�����J�Q� LoLQGH���KDVWDGD�
KDVWDOÕ÷ÕQ� LOHUOHPHVL� |QOHQHPHPLúWLU�� 1D]RIDULQJHDO�
V�U�QW�OHULQ� YLUDO� \�N�QGHNL� D]DOPDGD� ORSLQDYLU� LOH� WHGDYL�
HGLOHQ� YH� WHGDYL� HGLOPH\HQOHU� DUDVÕQGD� IDUN� WHVSLW�
HGLOPHPLúWLU������
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6DUV�&RY� �� YLU�V�Q�Q� QHGHQ� ROGX÷X� YH� dLQ¶GHQ� \D\ÕODUDN� G�Q\DQÕQ� WDPDPÕQÕ� HWNLOH\HQ�
&RYLG����VDOJÕQÕQGD��HQIHNWH�ELUH\OHULQ�WHGDYLVLQL�VD÷ODPDN�DPDFÕ\OD�ELUoRN�LODo�GHQHQPHNWH�YH�
NXOODQÕOPDNWDGÕU��%XQXQOD�ELUOLNWH�SURILODNVL�LoLQ�G�Q\DQÕQ�G|UW�ELU�\DQÕQGDNL�DUDúWÕUPD�ODERUDWX-
YDUODUÕQGD�\HQL�WLS�NRURQD�YLU�V�LoLQ�DúÕODU�JHOLúWLULOPLú�YH�X\JXODPD\D�EDúODQPÕúWÕU��%X�JHOLúPHO-
HUH� UD÷PHQ� DúÕQÕQ� SURILODNWLN� HWNLQOL÷L� YH� NXOODQÕODQ� LODoODUÕQ� WHGDYLGHNL� HWNLQOL÷L� NRQXVXQGD�
WDUWÕúPDODU�PHYFXWWXU��%X�GXUXPODU�|]HOOLNOH�KDVWDOÕ÷ÕQ�WHGDYLVLQGH�DOWHUQDWLI�DFLO�\HQL�DUD\ÕúODUD�
\|QOHQGLUPHNWHGLU��$OWÕQ�SDUWLN�OOHUL�LoHUHQ�ELU�LODo�RODQ�$XUDQRILQ¶LQ��$)��DQWLYLUDO��DQWL�LQIOD-
PDWXDU� YH� LPP�Q� VLVWHPL� EDVNÕODPD� |]HOOLNOHULQGHQ� GROD\Õ� &RYLG���� HQIHNVL\RQXQXQ� QHGHQ�
ROGX÷X�VLWRNLQ�IÕUWÕQDVÕ�YH�DúÕUÕ�LPP�Q�UHDNVL\RQODUÕ�\|QHWHELOHFH÷L�|QJ|U�OPHNWHGLU��%X�GHUOHP-
HGHNL� DPDFÕPÕ]��&RYLG�����]HULQH�$)¶QLQ� WHUDS|WLN�SRWDQVL\HOH� VDKLS�ROXS�ROPD\DFD÷ÕQÕ� HWNL�
PHNDQL]PDODUÕ�YH�\DSÕODQ�oDOÕúPDODU��]HULQGHQ�GH÷HUOHQGLUPHNWLU�
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6DOJÕQ�KDVWDOÕNODU�\DOQÕ]FD�HQIHNWH�ELUH\OHUL�GH÷LO��W�P�WRSOX-
PX� VRV\DO� YH� HNRQRPLN� \|QGHQ� HWNLOHPHVL� QHGHQL\OH� WDULK�
ER\XQFD�LQVDQOÕN�LoLQ�E�\�N�VRUXQ�WHúNLO�HWPHNWHGLU������7DULK�
ER\XQFD� ED]Õ� WRSOXPODUGD� \HUOHúPLú� G�]HQOHUL� \HQLGHQ�
úHNLOOHQGLULS�N|NO��GH÷LúLNOLNOHUH�]RUODPÕúWÕU������<HQL�VDOJÕQ-
ODU� LOH� EDúD� oÕNPDN�� JHoPLú� VDOJÕQODUÕQ� NRQWURO� YH�
VRQXoODUÕQÕQ�LQFHOHQPHVL�LOH�P�PN�QG�U������øVSDQ\RO�JULEL�
+�1�� YLU�V�Q�Q� |O�PF�O� ELU� VXúXQXQ� QHGHQ� ROGX÷X� VDOJÕQ�
�����\ÕOÕQÕQ�LONEDKDUÕQGD�$PHULNDQ¶ÕQ�.DQVDV�&LW\�úHKULQGH�
RUWD\D� oÕNPÕúWÕU�� <DúDQGÕ÷Õ� G|QHPGH� RUWDODPD� ��� PLO\RQ�
LQVDQÕQ�|O�P�QH�QHGHQ�RODQ�VDOJÕQ�� WDULKWHNL�HQ�E�\�N�JULS�
VDOJÕQÕ� RODUDN� ND\GD� JHoPLúWLU� ������� 6$56�&RY� LVH�dLQ¶LQ�
*XDQJGRQJ� úHKULQGH� .DVÕP� ����� GH� RUWD\D� oÕNPÕú� YH�
dLQ¶GHQ�EDúOD\DUDN�����ONH\H�GD÷ÕODUDN������ELUH\L�HQIHNWH�
HWPLú� YH� EXQODUGDQ� ���
VÕQÕQ� |O�P�QH� QHGHQ� ROPXúWXU� �����
9LU�V� ND\QDNOÕ� VDOJÕQODU� GÕúÕQGD� NDUD� YHED� JLEL� EDNWHUL\HO�
ND\QDNOÕ� VDOJÕQODUGD� VDOJÕQ� E|OJHVLQGH� \DúD\DQ� LQVDQ�
Q�IXVXQXQ� \HU� \HU� \DUÕVÕQÕQ� |O�P�� LOH� VRQXoODQPÕúWÕU��
*HoPLúWH� XODúÕPÕQ� ]RUOX÷X� QHGHQL\OH� VDOJÕQODUÕQ� N�UHVHO�
\D\ÕOÕPÕ� GDKD� VÕQÕUOÕ� LNHQ� WHNQRORMLN� JHOLúPHOHUOH� DUWDQ�
VH\DKDW� LPNDQODUÕ� PLNURRUJDQL]PDODUÕQ� GD� GDKD� KÕ]OÕ� ELU�
úHNLOGH�\D\ÕOPDVÕQD�LPNkQ�VD÷ODPÕúWÕU�����

����� \ÕOÕQÕQ� DUDOÕN� D\ÕQGD�dLQ¶LQ�:XKDQ� NHQWLQGH� \HQL� ELU�
NRURQD�YLU�V�W�U��KÕ]OD�G�Q\D\Õ�HWNLVL�DOWÕQD�DOPÕú�YH�N�UHVHO�
ER\XWWD�\D\ÕOPÕúWÕU��'HYDP�HWPHNWH�RODQ�VDOJÕQGD�KkOLKD]ÕUGD�
���� PLO\RQGDQ� ID]OD� ELUH\� HQIHNWH� ROPXú� YH� �� PLO\RQGDQ�
ID]ODVÕ�GD�|OP�úW�U������øVSDQ\RO�JULEL�LOH�&RYLG����DUDVÕQGD�
NRUXQPD� \ROODUÕ� EHQ]HUOLN� J|VWHUPHNWHGLU�� 0DVNH� WDNPDN��
VRV\DO�PHVDIH�YH�KLM\HQ�EXQODUD�|UQHNWLU������.RURQD�YLU�V�Q�
RUWD\D�oÕNPDVÕ\OD�LQVDQODUÕQ�VD÷OÕN�DODQÕQGD�\HWHUOL�ELOLQFH�YH�
ELULNLPH�VDKLS�ROPDGÕ÷Õ�J|U�OP�úW�U�����

.RURQD� YLU�VOHU�� LQVDQODU� YH� GL÷HU� PHPHOLOHU� DUDVÕQGD�
VROXQXP��VLQLU�VLVWHPL�YH�NDUDFL÷HU�KDVWDOÕNODUÕQD�QHGHQ�RODQ�
51$� YLU�VOHULGLU� ����� .RURQD� WHULPL� YLU�V�Q� ]DUÕQGDNL�
oÕNÕQWÕODUÕQ� WDo� EHQ]HUL� J|U�Q�POHULQGHQ� GROD\Õ� EX� LVLPOH�
NXOODQÕOPDNWDGÕU�� .RURQD� YLU�VOHU� 51$� YLU�VOHUL� LoHULVLQGH�
������ NLORED]� ER\XWXQGD� HQ� E�\�N� JHQRPD� VDKLS� RODQ�
YLU�VOHUGLU�� øON� LQVDQ�NRURQD�YLU�V�� VR÷XN�DOJÕQOÕ÷Õ� RODQ�ELU�
KDVWDQÕQ� EXUXQ� DNÕQWÕVÕQGDQ� WHVSLW� HGLOPLú� YH� %���� RODUDN�
ELOGLULOPLúWLU������ùX�DQD�NDGDU���IDUNOÕ�NRURQD�YLU�V�VXúXQXQ�
LQVDQODUÕ� HQIHNWH� HWWL÷L� ELOGLULOPLúWLU�� %XQODU�� +&RY����(��
+&RY�1/���� +&RY�+.8��� +&RY�2&���� 6$56�&RY� YH�
0(56�&RY¶GXU� ����� +&RY����(� YH� +&RY�1/��� DOID�
NRURQDYLU�V�� +&2Y�2&���� +&2Y�� +.8��� 6$56�&RY� YH�
0(56�&RY� EHWD� NRURQD� YLU�VOHUGLU� ������ 0(56�&RY� &���
UHVHSW|U�Q��� +&RY����(� DPLQRSHSWLGD]� 1� UHVHSW|U�Q���
+&RY�2&��� YH� +&RY�+.8�� ��2�DVHWLOVLDOLN� DVLW�
UHVHSW|U�Q��� +&RY�1/��� YH� 6$56�&RY� LVH� $&(� ��
UHVHSW|U�Q�� NXOODQPDNWDGÕU� ����������� +&RY����(��
+&RY�1/���� +&RY�+.8�YH� +&RY�2&��� NRURQD� YLU�V�
VXúODUÕ� KDILI� �VW� VROXQXP� \ROX� HQIHNVL\RQODUÕQD� QHGHQ�
ROXUNHQ��úLGGHWOL�DNXW�UHVSLUDWXDU�VHQGURPX��6$56��YH�2UWD�
'R÷X�UHVSLUDWXDU�VHQGURPX��0(56��KD\YDQVDO�N|NHQOL�ROXS�
GDKD�úLGGHWOL�VH\UHWPHNWHGLU����������dLQ¶LQ�:XKDQ�NHQWLQGH�
�����\ÕOÕQÕQ�DUDOÕN�D\ÕQGD�RUWD\D�oÕNDQ�YH�dLQ�DW�QDOÕ

\DUDVDODUÕQÕQ� GÕúNÕ� |UQHNOHULQGH� J|U�OHQ� YH� 6$56� EHQ]HUL�
VHPSWRPODU� J|VWHUHQ� \HQL� ELU� NRURQD� YLU�V� ������ Q�&RY��
WHVSLW�HGLOPLúWLU����������%X�YLU�V�Q�QHGHQ�ROGX÷X�VDOJÕQÕQÕQ�
HUNHQ�VDIKDODUÕQGD�EHú�KDVWDGDQ�6$56�&RY�LOH�������VHNDQV�
|]GHúOL÷L� J|VWHUGL÷L� WDP� X]XQOXNWD� JHQRP� GL]LOHUL� DQDOL]�
HGLOPLúWLU��'DKDVÕ������Q�&RY�W�P�JHQRP�G�]H\LQGH�\DUDVD�
NRURQD� YLU�VOHUL\OH� ���� EHQ]HUOLN� J|VWHUPLúWLU�� <HGL� DGHW�
NRUXQPXú�\DSÕVDO�ROPD\DQ�SURWHLQ�GRPDLQ�DQDOL]L�EX�YLU�V�Q�
6$56�&RY�W�U�QH�DLW�ROGX÷XQX�RUWD\D�oÕNDUPÕúWÕU��%XQODUOD�
EHUDEHU������Q�&RY�GD�K�FUH�JLULúL�LoLQ�6$56±&RY�LOH�EHQ]HU�
úHNLOGH� DQML\RWHQVLQ� G|Q�úW�U�F�� HQ]LP� ,,� �$&(� ���
PROHN�O�QH�ED÷ODQGÕ÷Õ�WHVSLW�HGLOPLúWLU��$&(���&�WHUPLQDO�YH�
1�WHUPLQDO�NX\UX÷D�VDKLS�ELU�WLS���WUDQVPHPEUDQ�SURWHLQLGLU��
6$56±&RY6SLNH��6��SURWHLQLQLQ�DPLQR�WHUPLQDO�E|OJHVLQGH�
EXOXQDQ�UHVHSW|U�ED÷ODQPD�DODQÕ��5%'��$&(��¶\H�GR÷UXGDQ�
ED÷ODQDUDN�HWNLVLQL�J|VWHUPHNWHGLU����������<HQL�NRURQD�YLU�V�
������Q�&RY��KDVWDOÕ÷ÕQÕQ�LQVDQ�VROXQXP�VLVWHPLQL�KHGHI�DODQ�
N�UHVHO�oDSWD�|O�PF�O�ELU�KDVWDOÕ÷Õ� WHPVLO�HWWL÷L�EHOLUWLOHUHN��
'�Q\D�6D÷OÕN�gUJ�W�� �:+2�� WDUDIÕQGDQ�&RYLG���� �&RURQD�
YLUXV�GLVHDVH������RODUDN�WDQÕPODQPÕúWÕU���������

+W^QL��!�[MUX\WUTIZÜ�^M�STQVQS�[MaZQ
+DVWDOÕ÷ÕQ� NXOXoND� V�UHVL� ����� J�Q� DUDVÕQGD� GH÷LúPHNWHGLU�
������ &RYLG���� VHPSWRPODUÕQÕQ� EDúODPDVÕQGDQ� YLU�V�Q�
ELUH\LQ�Y�FXGXQGDQ�oÕNPDVÕQD�NDGDU�JHoHQ�V�UH�RUWDODPD����
J�Q�ROPDVÕQD�UD÷PHQ�NLúLQLQ�ED÷ÕúÕNOÕN�VLVWHPLQLQ�GXUXPXQD�
J|UH� EX� V�UH� ����� J�Q� DUDVÕQGD� GH÷LúHELOPHNWHGLU� ������
&RYLG����KDVWDODUÕ�JHQHO�RODUDN�\�NVHN�DWHú��\RUJXQOXN��EDú�
D÷UÕVÕ��GLVSQH��|NV�U�N��LVKDO�JLEL�VHPSWRPODU�J|VWHUPHNWHGLU�
������%X�VHPSWRPODUD�HN�RODUDN�HQIHNWH�KDVWDODUÕQ�ODERUDWX-
YDU�EXOJXODUÕ�DUDVÕQGD�EURQúL\ROHNWD]L��SOHYUDO�HI�]\RQ��EX]OX�
FDP�RSDVLWHVL�YH�LQWHUORE�OHU�VHSWDO�NDOÕQODúPD�WHVSLW�HGLOP-
LúWLU�������.RQDNoÕQÕQ�K�FUH\H�JLULúL��YLUDO�\DúDP�G|QJ�V�Q�Q�
LON�DGÕPÕGÕU��.RURQD�YLU�VOHU�EDúDN��6���PHPEUDQ��0��YH�]DUI�
�(�� ROPDN� �]HUH� �o� \�]H\� SURWHLQLQL� NRGODUODU�� 0� YH� (�
SURWHLQOHUL� SDUWLN�O� VDOÕQÕPÕQGD� 6� SURWHLQL� LVH� NRQDN� K�FUH�
UHVHSW|U�QH�ED÷ODQPD�GD�J|UHY�DOÕU�������7�P�NRURQD�YLU�VOHU�
GH� ROGX÷X� JLEL� �����Q� &RY� YLU�V�QGH� GH� NRQDNoÕ� K�FUH\H�
JLULú� LoLQ� WDo�EHQ]HUL�J|U�Q�PO��VLYUL�JOLNRSURWHLQOHU� �VSLNH�
SURWHLQOHU�� DUDFÕOÕN� HGHU�� 6SLNH� SURWHLQLQLQ� GÕú� NÕVPÕQGD�ELU�
UHVHSW|U�ED÷ODPD�E|OJHVL�6��YH�PHPEUDQ�I�]\RQ�E|OJHVL�6��
LoHULU��(OHNWURQ�PLNURVNREX�DOWÕQGD�VSLNH�JOLNRSURWHLQOHUL���o�
6�� EDúOÕ� YH� WULPHULN� ELU� 6�� VDSOÕ� EDúDN� ROXúWXUGX÷X�
J|U�OP�úW�U��9LU�V�Q� NRQDNoÕ� K�FUH\H� JLULúL� 6�¶LQ� UHVHSW|U�
ED÷ODPD�DODQÕ��5%'��\ROX\OD�\�]H\�UHVHSW|U�QH�ED÷ODQÕU��6��
LVH� NRQDNoÕ� K�FUHQLQ� PHPEUDQÕ� LOH� YLUDO� PHPEUDQÕ� ED÷OD-
\DUDN� YLU�V� JHQRPXQX� NRQDNoÕ� K�FUH\H� JLULúLQL� VD÷ODPDN-
WDGÕU� ������ 9LU�V�Q�$&(� �� UHVHSW|U�Q�� NXOODQPDVÕ� NRQDN�
K�FUH\H�JLULú�LoLQ�WHN�EDúÕQD�\HWHUOL�GH÷LOGLU��+�FUH\L�HQIHNWH�
HGHELOPHN�LoLQ�$&(���UHVHSW|U�QH�HN�RODUDN�VLVWHLQ�SURWHD]�
NDWHSVLQ� /¶QLQ� HQ]LPDWLN� DNWLYLWHVLQL� GH� NXOODQPDNWDGÕU�
��������� $\UÕFD� WUDQVPHPEUDQ� VHULQ� SURWHD]� �703566���
LQVDQ�NRURQD�YLU�VOHULQLQ�VSLNH�SURWHLQLQL�DNWLYH�HWPHNWHGLU��
703566��DNWLYDV\RQX�K�FUH�\�]H\LQGHNL�YLU�V�NRQDN�K�FUH�
PHPEUDQÕ� ELUOHúPHVLQL� LQG�NOHPHNWHGLU�� 'HQH\VHO� ELU�
oDOÕúPDGD�703566��HNVLNOL÷L�RODQ�IDUHOHUGH�YLUDO�NLQHWLNWH�
D]DOPD� J|U�OP�úW�U� ������$&(� ��P51$¶VÕ� ELUoRN� RUJDQGD�

Tablo I: &RYLG���� 7HGDYLVLQGH� 'HQHQHQ� øODoODUÕQ� (WNL� 0HNDQL]PDODUÕ��
.OLQLN�8\JXODPDODUÕ�YH�&RYLG����(WNLOHúLPOHUL�

)]ZWVWNQV¼QV�M\SQ�UMSIVQbUITIZÜ�̂ M�KW Q̂L��!¼LISQ�
\MLI Q̂�MLQKQ�ZWT�
$OWÕQ�� WÕSWD�ELUNDo�ELQ�\ÕOGÕU� NXOODQÕOPDNWDGÕU��8]XQ� V�UHGLU�
NOLQLN� RODUDN� URPDWRLG� DUWULWLQ� WHGDYLVLQGH� NXOODQÕOPDNWDGÕU�
������$)�������\ÕOÕQGD�URPDWRLG�DUWULW�WHGDYLVL�LoLQ�NXOODQÕODQ�
HVDV� RODUDN� ED÷ÕúÕNOÕN� VLVWHPLQL� G�]HQOHPH� \ROX\OD� HWNLVLQL�
J|VWHUHQ� )'$� �$PHULNDQ� JÕGD� YH� LODo� GDLUHVL�� RQD\OÕ� ELU�
LODoWÕU�� $)� DQWLEDNWHUL\HO�� DQWLNDQVHU� YH� DQWLSDUD]LWLN�
|]HOOLNOHULQGHQ� GROD\Õ� URPDWRLG� DUWULW� GÕúÕQGD� EDúND�
KDVWDOÕNODU�LoLQGH�XPXW�ÕúÕ÷Õ�ROPXúWXU�������%LU�DOWÕQ�WX]X�RODQ�
$)� J�Q�P�]GH� NXOODQÕOPDNWD� RODQ� DQWLUHWURYLUDO� LODoODUÕQ�
XODúDPD\DFD÷Õ� WHUDS|WLN� KHGHIOHUH� XODúDQ�� +,9� HQIHNVL\-
RQXQXQ� WHGDYLVL� LoLQ� DGD\� RODQ� ELU� ELOHúLNWLU� ������$)� ELU�
WLRUHGRNVLQ� UHG�NWD]� �7U[5�� LQKLELW|U�G�U�� 7U[5� VLVWHPLQL�
LQKLEH�HWPHVL�VRQXFX�VLWRSOD]PD�GD�YH�PLWRNRQGULGHNL�DOWÕQ�
ELOHúLNOHUL� UHDNWLI� RNVLMHQ� W�UOHULQL� DUWÕUPDNWD� EX� GXUXPGD�
K�FUH�|O�P�QH�QHGHQ�ROPDNWDGÕU����$)¶LQ���7U[5���VLVWHPLQL���
LQKLEH���HWPHVL���NDQVHU��K�FUHOHULQLQ�������¶VÕQÕ�DSRSLWR]D�
J|W�UPHNWH�YH�EX�GXUXPGD�$)¶L�DQWLNDQVHU�LODo�JHOLúWLUPH�GH�
KHGHI�KDOLQH�JHWLUPHNWHGLU������

ùHNLO����$XURQRILQ
LQ�&RYLG�����]HULQGHNL�HWNL�PHNDQL]PDVÕ�

ùHNLO� �¶GH� J|VWHULOGL÷L� JLEL�� �����Q&RY� YLU�V�Q�Q�
UHSOLNDV\RQX�LoLQ�YLUDO���NLPRWULSVLQ�EHQ]HUL�VLVWHLQ�SURWHD]�
��� &/SUR�� JHUHNOLGLU�� $)� �&/SUR� DNWLYLWHVLQL� LQKLEH�
HGHELOPHNWHGLU�������$\UÕFD�$)�6$56�&RY�VSLNH�SURWHLQL�LOH�
$&(��UHVHSW|U�Q�Q�HWNLOHúLPLQL�LQKLEH�HGLS�YLUDO�JLULúH�HQJHO�
ROGX÷X� WHVSLW� HGLOPLúWLU� ������$\UÕFD� \DSÕODQ� ELU� oDOÕúPD� GD�
ED]Õ�WL\RO�UHDNWLI�ELOHúLNOHULQ��1�DVHWLO�VLVWHLQ�DPLG��/�DVNRU-
ELN�DVLW��-77������6$56�&R9���VSLNH�YH�$&(�
QLQ�DUDFÕOÕN�
HWWL÷L� VLQVLW\D� ROXúXPXQX� LQKLEH� HWWL÷L� J|U�OP�úW�U��$QFDN�
YLUDO� ED÷ODQPD� YH� JLULú� LoLQ� GLV�OILGOHULQ� LQGLUJHQPHVL\OH�
ER]XODELOHFHN� WHN� EDúÕQD� ELU� V�UHo� GH÷LOGLU�� 6$56�&RY� ��
HQIHNVL\RQXQXQ� SDWRJHQH]L� RNVLGDWLI� VWUHV� LOH� LOLúNLOLGLU��
$XUDQRILQLQ� HWNL� PHNDQL]PDVÕ�� UHDNWLI� RNVLMHQ� W�UOHULQLQ�
K�FUH� LoL� VHYL\HOHULQL� NRUXPDN� LoLQ� JHUHNOL� RODQ� UHGRNV�
HQ]LPOHULQLQ� LQKLELV\RQX� \ROX\OD� RODELOHFH÷L� LOHUL� V�U�OP�ú�
YH�EX�GXUXPXQ�KDVWDOÕ÷ÕQ�VH\ULQL�ROXPOX�\|QGH�GH÷LúWLUHEL-
OHFH÷L� DUDúWÕUPDODUOD� RUWD\D� NRQPXúWXU� ������ &RYLG����
KDVWDOÕ÷Õ� ]DW�UUH\H�YH� VROXQXP�\HWPH]OL÷LQH� VHEHS�ROPDNWD�
YH� GDKD� LOHUL� ER\XWWD� |O�PH� NDGDU� LOHUOH\HELOPHNWHGLU�� %X�
LOHUOHPH� ,/���� ,/���� ,/�����0&3���*&6)�YH�71)�DOID�JLEL�
LQIODPDWXDU�VLWRNLQOHUGHNL�DúÕUÕ�DUWÕúOD�ED÷ODQWÕOÕGÕU������

ùHNLO����&RYLG���
D�ED÷OÕ�VLWRNLQ�IÕUWÕQDVÕ�YH�DXURQRILQLQ�HWNLVL�

ùHNLO��¶GH�J|VWHULOGL÷L�JLEL��$)�LPP�Q�VLVWHPL�EDVNÕODPDNWD�
YH�7�OHQIRVLW�DNWLYDV\RQXQX��DQWLMHQ��VXQXPXQX��SURLQIODPDW-
XDU� VLWRNLQ� �UHWLPLQL� LQKLEH� HWPHNWH� YH�PDNURIDMODUGD�12��
71)�DOID�� ,/��� �UHWLPLQL� D]DOWDUDN� &RYLG���� KDVWDOÕ÷ÕQÕQ�
HWNLOHULQL� |QHPOL� |Oo�GH� D]DOWPDNWDGÕU� ��������� �$)¶LQ� HWNL�
PHNDQL]PDVÕ� HQGRSOD]PLN� UHWLNXOXP� �(5�� VWUHVL� LQG�NVL\-
RQX��NDWODQPDPÕú�SURWHLQ�\DQÕWÕ��835��DNWLYDV\RQX�YH�7U[5�
LQKLELV\RQXGXU��(5�VWUHVL�YH�835�DNWLYDV\RQX�NRURQD�YLU�V�
HQIHNVL\RQXQGD� YH� YLUDO� UHSOLNDV\RQGD� ROGXNoD� JHUHNOLGLU��
$)¶LQ� QHGHQ� ROGX÷X� (5� VWUHVL� LQG�NVL\RQX� 6$56�&RY�
SURWHLQ�VHQWH]LQL�LQKLEH�HWPHNWHGLU���������

Tablo II:� &RYLG���� WHGDYLVLQGH� NXOODQÕODQ� LODoODUÕQ� YH� DXUDQRILQLQ� HWNL�
PHNDQL]PDVÕ�NOLQLN�X\JXODPDODUÕ��GR]�D\DUÕ�YH�\DQ�HWNLOHUL������������

7DEOR� ,,¶GH� J|VWHULOGL÷L� JLEL�� $)� K�FUH� N�OW�U�QGH� G�ú�N�
NRQVDQWUDV\RQODUGD� 6$56�&RY� �� UHSOLNDV\RQXQX� LQKLEH�
HWPHNWHGLU��+�FUHOHUH�$)�X\JXODQPDVÕ�QHWLFHVLQGH�HQIHNVL\-
RQGDQ����VDDW�VRQUD�YLUDO�51$�GD�����D]DOPD�J|U�OP�úW�U��
$)� WHGDYLVL� 6$56�&RY� �µQLQ� QHGHQ� ROGX÷X� VLWRNLQOHULQ�
HNVSUHV\RQXQX�D]DOWPDNWDGÕU��%X�VRQXoODU�QHWLFHVLQGH�$)¶LQ�
DQWLYLUDO�YH�DQWL�LQIODPDWXDU�|]HOOLNOHUL�VD\HVLQGH�6$56�&RY�
��HQIHNVL\RQXQXQ� WHGDYLVL� LoLQ�\DUDUOÕ�ELU� LODo�ROPD\D�DGD\�
NÕOPDNWDGÕU������

SONUÇ
<HQL�WLS�NRURQD�YLU�V�SRWDQVL\HO�RODUDN�JHQLú�NDSVDPOÕ�KDON�
VD÷OÕ÷Õ� VRQXoODUÕ� RODQ� \HQL� ELU� N�UHVHO� VDOJÕQGÕU�� +DVWDOÕ÷ÕQ�
NRQWURO�QGH�HQ�HWNLOL�\|QWHP�DúÕ�JHOLúWLULOPHVLGLU��$QFDN�DúÕ�
oDOÕúPDODUÕ�PDOL\HWOL�YH�NÕVD�V�UHGH�VRQXoODQDPD\DFD÷Õ�J|]�
|Q�QH�DOÕQGÕ÷ÕQGD�\HQL�DOWHUQDWLI�\ROODU�JHUHNPHNWHGLU��$\QÕ�
]DPDQGD�PHYFXW�DúÕODUÕQ�VD÷ODGÕ÷Õ�LPP�QL]DV\RQXQ�HWNLQOLN�
V�UHVL� GH� KHQ�]� WDUWÕúPDOÕGÕU�� 7�P� EX� ELOJLOHU� EL]H� VDOJÕQ�
D]DOVD�GD�HQIHNVL\RQXQ�LQVDQODU�DUDVÕQGD�X]XQ�ELU�V�UH�GDKD�
GHYDP�HGHFH÷LQL�LúDUHW�HWPHNWHGLU��g]HOOLNOH�ELUH\OHU�DUDVÕQ-
GDNL� IDUNODU� GLNNDWH� DOÕQGÕ÷ÕQGD� DúÕODQPÕú� LQVDQODUÕQ�
ED]ÕODUÕQÕQ� GD� HQIHNVL\RQGDQ� FLGGL� úHNLOGH� HWNLOHQPHVL�
RODVÕGÕU��%X�GXUXPODU�HWNLQ�WHGDYL�VD÷OD\DFDN�LODo�DUD\ÕúÕQÕQ�
GHYDP�HWPHVL� JHUHNWL÷LQL� RUWD\D� oÕNDUPDNWDGÕU��%X�QHGHQOH�
DQWLURPDWL]PDO�RODUDN�)'$�RQD\OÕ� ELU� LODo�RODQ�$)¶LQ�YLUDO�
UHSOLNDV\RQX�|QOH\LFL�HWNLVL�LQ�YLYR�DUDúWÕUPDODUOD�GHVWHNOHQ-
PHOLGLU�� 'HUOHPHPL]LQ� EX� NRQXGD� SODQODQDFDN� oDOÕúPDODUD�
KLSRWH]� �UHWPHGH� YH� SODQODPD� \DSPDGD� NDWNÕ� VD÷OD\DFD÷Õ�
G�ú�QFHVLQGH\L]�

���

PHYFXWWXU�� <R÷XQ� RODUDN� DNFL÷HUFLOHUGHNL� WLS� ,,� DOYHRODU�
K�FUHOHUGH� ROPDVÕQD� HN� RODUDN� E|EUHNWH�� ED÷ÕUVDNODUGD��
WHVWLVWH�� NDOSWH� YH� NDUDFL÷HUGH� GH� HNVSUHVH� HGLOPHNWHGLU�
������������$&(���UHVHSW|U�Q�Q�LQFH�ED÷ÕUVDN�HSLWHO�K�FUHO-
HULQGH� GH� HNVSUHVH� HGLOPHVL� GDPDOFÕN� \ROX\OD� EXODúDQ�
6$56�&RY� LoLQ� IDUNOÕ� JLULú� \ROODUÕ� VXQPDNWDGÕU� ���������
6$56�&RY6SLNH�SURWHLQL�$&(���HNVSUHV\RQXQX�D]DOWPDNWD�
EX�GXUXP�úLGGHWOL�DNXW�VROXQXP�\HWPH]OL÷LQH��$FXWH�UHVSLUD-
WRU\� GLVWUHVV� V\QGURPH�$5'6�� \RO� DoPDNWDGÕU��
6$56�&RY6SLNH�SURWHLQLQLQ�LQ�YLYR�RODUDN�IDUHOHUH�HQMHNVL\-
RQX� UHQLQ�DQML\RWHQVLQ�\ROXQX�EORNH� HGHUHN� DNFL÷HU�\HWPH-
]OL÷LQL� N|W�OHúWLUPHNWHGLU�� %X� VRQXo� 6$56�&RY� HQIHNVL\-
RQXQXQ�VÕNOÕNOD�YH�úLGGHWOL�RODUDN�DNFL÷HU�\HWPH]OL÷LQH�QHGHQ�
ROGX÷XQX�PROHN�OHU�RODUDN�DoÕNODPDNWDGÕU������

+W Q̂L��!�<MLI Q̂[QVLM�,MVMVMV�3]TTIVÜTIV�ʈTItTIZ
<HQL�NRURQDYLU�V�VDOJÕQÕQGD�VHPSWRP�J|VWHUHQ�HQIHNWH�ELUH\-
OHULQ�WHGDYLVL�DPDFÕ\OD�DQWLYLUDOOHU�EDúWD�ROPDN��]HUH�DQWLEL\-
RWLNOHU�YH�DQWLSDUD]LWHU�LODoODU�NXOODQÕOPDNWD�YH�GHQHQPHNWH-
GLU��%XQXQOD�EHUDEHU�ROXúDQ�DUWPÕú� LPP�Q�\DQÕWÕQ�NRQWURO��
LoLQ� VWHURLGOHU� YH�PRQRNORQDO� DQWLNRUODUÕQ� NXOODQÕOGÕ÷Õ� ED]Õ�
oDOÕúPDODU� GD� EXOXQPDNWDGÕU��<LQH� LPP�Q� \DQÕWÕQ� NRQWURO��
LoLQ� PH]HQNLPDO� N|N� K�FUHOHU� YH\D� EXQODUGDQ� HOGH� HGLOHQ�
HNVR]RPODU� GD� GHQHQPLúWLU�� +kOLKD]ÕUGD� LODoODU� YH� K�FUHVHO�
WHGDYL� \|QWHPOHULQLQ� KLoELUL� WDP� RODUDN� HWNLQ� WHGDYLQLQ�
VD÷ODQPDVÕQGD�EDúDUÕ�VD÷ODPDPÕúWÕU���������

.ORURNLQ�� ��DPLQRNLQROLQ� W�UHYL� DQWLPDODU\DO� ELU� LODoWÕU��

.ORURNLQ� VÕWPD� WHGDYLVLQGHQ� EDúND� URPDWRLG� DUWULW�� OXSXV�
HULWHPDWR]XV�YH�VM|JUHQ�VHQGURPX�KDVWDOÕNODUÕQGD�GD�NXOODQÕO-
PDNWDGÕU� ������ (N� RODUDN� +HSDWLW� &� YLU�V�Q�Q� K�FUHOHUH�
JLULúLQL� YH� UHSOLNDV\RQXQX� D]DOWWÕ÷Õ� GD� VDSWDQPÕúWÕU��
.ORURNLQ¶LQ� IDUNOÕ� PHNDQL]PDODUOD� KDVWDOÕN� �]HULQH� HWNLOL�
ROGX÷X� LOHUL� V�U�OP�úW�U�� %XQODUGDQ� LONL� OL]R]RPDO� S+¶Õ�
DUWÕUDUDN�6$56�&RY�YLU�V�Q�Q�UHSOLNDV\RQXQX�YH�I�]\RQXQX�
|QOHPHN��'L÷HU�PHNDQL]PD�LVH�$&(���UHVHSW|U�Q��JOLNR]L-
ODV\RQD�X÷UDWÕS�NRQDNoÕ�K�FUH\H�ED÷ODQPDVÕQÕ�HQJHOOHPHNWLU�
�7DEOR�,��������.ORURNLQ�SURLQIODPXWXDU�VLQ\DO�DNWLYDV\RQXQX�
YH�VLWRNLQ��UHWLPLQL�LQKLEH�HWPHNWH�EX�GXUXP�RQX�&RYLG����
WHGDYLVLQGH�|QHPOL�ELU� WHGDYL�DMDQÕ�\DSPDNWDGÕU�������'L÷HU�
WDUDIWDQ�NORURNLQ��)'$�WDUDIÕQGDQ�NRURQD�YLU�V�WHGDYL�HWPHN�
LoLQ�RQD\ODQPDPÕúWÕU������

+LGURNVLNORURNLQ�� .ORURNLQ� W�UHYL� ELU� LODoWÕU�� (WNL�
PHNDQL]PDVÕQÕQ� SROLPHUD]� HQ]LPLQL� LQKLEH� HGHUHN� J|VWHULU��
)DJROL]R]RPXQ� S+¶ÕQÕ� DUWÕUDUDN� K�FUH� UHVHSW|U� JOLNR]LODV-
\RQXQD� P�GDKDOH� HGLS� ELUOHúPH\L� HQJHOOHU� �7DEOR� ,���
&RYLG����WHGDYLVLQGH�HWNLVL�HQ�WDUWÕúÕODQ�LODoODUGDQ�ROXS�oR÷X�
�ONH�NXOODQÕPÕQD�VRQ�YHUPLúWLU��øODo�FLGGL�\DQ�WHVLUOHUH�QHGHQ�
RODELOPHNWHGLU������

5HPGHVLYLU�� $GHQR]LQ� Q�NOHRWLG� DQDOR÷X� RODQ� ELU� LODoWÕU��
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\R÷XQ�RODUDN� VROXQXP�YH� HQWHULN� EDNWHUL� HQIHNVL\RQODUÕQGD�
NXOODQÕOPDNWDGÕU�������(N�RODUDN�=LND�YH�(EROD�YLU�V�HQIHNVL-
\RQODUÕQÕ� GD� |QOHGL÷L� ELOGLULOPLúWLU�� 3URWHLQ� VHQWH]LQL� LQKLEH�
HGHUHN� DQWLEDNWHUL\HO� HWNL� J|VWHULU� �7DEOR� ,��� &RYLG����
WHGDYLVLQGH�WHN�EDúÕQD�NXOODQÕPÕ�LOH�LOJLOL�ELOJLOHU�\HWHUVL]GLU��
%XQXQOD� EHUDEHU� KLGURNVLNORURNLQ� LOH� ELUOLNWH� NXOODQÕPÕQÕQ�
GDKD�oRN�YLU�V�HOLPLQH�HWWL÷L�J|U�OP�úW�U� ������$]LWURPLVLQ�
4�7�DUDOÕ÷ÕQÕ�X]DWÕS��YHQWULN�OHU�WDúLNDUGL\H�H÷LOLP�\DUDWDELO-
LU��%X�QHGHQOH�|]HOOLNOH�47¶\L�X]DWDQ�EDúND�ELU�NOLQLN�GXUXPX�
RODQ�KDVWDODUGD�D]LWURPLVLQ�NXOODQÕOPDPDOÕGÕU������

øYHUPHNWLQ��$QWLKHOPLQWLN�ELU�LODo�ROPDVÕQÕQ�\DQÕQGD�'DQJ�
KXPPDVÕ�� -DSRQ� HQVHIDOLWL� YH� &KLNXQJXQ\D� YLU�VOHULQLQ�
WHGDYLVL� LoLQ� NXOODQÕOPÕúWÕU� ������ 9LUDO� JHQRPXQ� NRQDNoÕ�
K�FUH\H�JHoLúLQL�VD÷OD\DQ�LQWHJUD]ÕQ�HWNLVLQL�EORNH�HWPHNWH-
GLU�� øYHUPHNWLQ¶LQ� EX� úHNLOGHNL� JHQRP� WDúÕPD� HQJHOOH\LFL�
DNWLYLWHVL� 6$56�&RY� �� UHSOLNDV\RQXQX� HQJHOOHPHNWHGLU�
�7DEOR� ,��� .�OW�U� oDOÕúPDODUÕQGD� 6$56�&RY� �� LOH� HQIHNWH�
K�FUHQLQ� LYHUPHNWLQ� LOH� PXDPHOH� HGLOPHVL� YLUDO� 51$� GD�
������¶OLN� ELU� D]DOPD�J|VWHUPLúWLU� ������$QFDN�&29,'����
WHGDYLVLQGH�NXOODQÕODELOPHVL�LoLQ�GDKD�ID]OD�LQ�YLWUR��LQ�YLYR�
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/RSLQDYLU�� 5LWRQDYLU� LOH� NRPELQH� KDOGH� +,9��� SURWHD]�
LQKLELW|U�G�U��/RSLQDYLU���NLPRWULSVLQ�EHQ]HUL�SURWHD]D�HWNL�
HGLS�6$56�&RY���YH�0(56�&RY�HQIHNVL\RQODUÕQGD�NXOODQÕO-
PDNWDGÕU�������/RSLQDYLU�6$56�&RY���UHSOLNDV\RQXQX�LQKLEH�
HWPHNWHGLU� ������ 6LQJDSXU
GD� &29,'���� RODQ� EHú� KDVWD��
GHVDW�UDV\RQGDQ�|QFHNL���LOD���J�Q�LoLQGH�ORSLQDYLU�LOH�WHGDYL�
HGLOPLú��DQFDN�NOLQLN�ID\GD�QHW�NDQÕWODQDPDPÕúWÕU��7DEOR�,���
/RSLQDYLU� EDúODQJÕFÕQGDQ� LWLEDUHQ�����J�Q� LoLQGH���KDVWDGD�
KDVWDOÕ÷ÕQ� LOHUOHPHVL� |QOHQHPHPLúWLU�� 1D]RIDULQJHDO�
V�U�QW�OHULQ� YLUDO� \�N�QGHNL� D]DOPDGD� ORSLQDYLU� LOH� WHGDYL�
HGLOHQ� YH� WHGDYL� HGLOPH\HQOHU� DUDVÕQGD� IDUN� WHVSLW�
HGLOPHPLúWLU������
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6DUV�&RY� �� YLU�V�Q�Q� QHGHQ� ROGX÷X� YH� dLQ¶GHQ� \D\ÕODUDN� G�Q\DQÕQ� WDPDPÕQÕ� HWNLOH\HQ�
&RYLG����VDOJÕQÕQGD��HQIHNWH�ELUH\OHULQ�WHGDYLVLQL�VD÷ODPDN�DPDFÕ\OD�ELUoRN�LODo�GHQHQPHNWH�YH�
NXOODQÕOPDNWDGÕU��%XQXQOD�ELUOLNWH�SURILODNVL�LoLQ�G�Q\DQÕQ�G|UW�ELU�\DQÕQGDNL�DUDúWÕUPD�ODERUDWX-
YDUODUÕQGD�\HQL�WLS�NRURQD�YLU�V�LoLQ�DúÕODU�JHOLúWLULOPLú�YH�X\JXODPD\D�EDúODQPÕúWÕU��%X�JHOLúPHO-
HUH� UD÷PHQ� DúÕQÕQ� SURILODNWLN� HWNLQOL÷L� YH� NXOODQÕODQ� LODoODUÕQ� WHGDYLGHNL� HWNLQOL÷L� NRQXVXQGD�
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6DOJÕQ�KDVWDOÕNODU�\DOQÕ]FD�HQIHNWH�ELUH\OHUL�GH÷LO��W�P�WRSOX-
PX� VRV\DO� YH� HNRQRPLN� \|QGHQ� HWNLOHPHVL� QHGHQL\OH� WDULK�
ER\XQFD�LQVDQOÕN�LoLQ�E�\�N�VRUXQ�WHúNLO�HWPHNWHGLU������7DULK�
ER\XQFD� ED]Õ� WRSOXPODUGD� \HUOHúPLú� G�]HQOHUL� \HQLGHQ�
úHNLOOHQGLULS�N|NO��GH÷LúLNOLNOHUH�]RUODPÕúWÕU������<HQL�VDOJÕQ-
ODU� LOH� EDúD� oÕNPDN�� JHoPLú� VDOJÕQODUÕQ� NRQWURO� YH�
VRQXoODUÕQÕQ�LQFHOHQPHVL�LOH�P�PN�QG�U������øVSDQ\RO�JULEL�
+�1�� YLU�V�Q�Q� |O�PF�O� ELU� VXúXQXQ� QHGHQ� ROGX÷X� VDOJÕQ�
�����\ÕOÕQÕQ�LONEDKDUÕQGD�$PHULNDQ¶ÕQ�.DQVDV�&LW\�úHKULQGH�
RUWD\D� oÕNPÕúWÕU�� <DúDQGÕ÷Õ� G|QHPGH� RUWDODPD� ��� PLO\RQ�
LQVDQÕQ�|O�P�QH�QHGHQ�RODQ�VDOJÕQ�� WDULKWHNL�HQ�E�\�N�JULS�
VDOJÕQÕ� RODUDN� ND\GD� JHoPLúWLU� ������� 6$56�&RY� LVH�dLQ¶LQ�
*XDQJGRQJ� úHKULQGH� .DVÕP� ����� GH� RUWD\D� oÕNPÕú� YH�
dLQ¶GHQ�EDúOD\DUDN�����ONH\H�GD÷ÕODUDN������ELUH\L�HQIHNWH�
HWPLú� YH� EXQODUGDQ� ���
VÕQÕQ� |O�P�QH� QHGHQ� ROPXúWXU� �����
9LU�V� ND\QDNOÕ� VDOJÕQODU� GÕúÕQGD� NDUD� YHED� JLEL� EDNWHUL\HO�
ND\QDNOÕ� VDOJÕQODUGD� VDOJÕQ� E|OJHVLQGH� \DúD\DQ� LQVDQ�
Q�IXVXQXQ� \HU� \HU� \DUÕVÕQÕQ� |O�P�� LOH� VRQXoODQPÕúWÕU��
*HoPLúWH� XODúÕPÕQ� ]RUOX÷X� QHGHQL\OH� VDOJÕQODUÕQ� N�UHVHO�
\D\ÕOÕPÕ� GDKD� VÕQÕUOÕ� LNHQ� WHNQRORMLN� JHOLúPHOHUOH� DUWDQ�
VH\DKDW� LPNDQODUÕ� PLNURRUJDQL]PDODUÕQ� GD� GDKD� KÕ]OÕ� ELU�
úHNLOGH�\D\ÕOPDVÕQD�LPNkQ�VD÷ODPÕúWÕU�����

����� \ÕOÕQÕQ� DUDOÕN� D\ÕQGD�dLQ¶LQ�:XKDQ� NHQWLQGH� \HQL� ELU�
NRURQD�YLU�V�W�U��KÕ]OD�G�Q\D\Õ�HWNLVL�DOWÕQD�DOPÕú�YH�N�UHVHO�
ER\XWWD�\D\ÕOPÕúWÕU��'HYDP�HWPHNWH�RODQ�VDOJÕQGD�KkOLKD]ÕUGD�
���� PLO\RQGDQ� ID]OD� ELUH\� HQIHNWH� ROPXú� YH� �� PLO\RQGDQ�
ID]ODVÕ�GD�|OP�úW�U������øVSDQ\RO�JULEL�LOH�&RYLG����DUDVÕQGD�
NRUXQPD� \ROODUÕ� EHQ]HUOLN� J|VWHUPHNWHGLU�� 0DVNH� WDNPDN��
VRV\DO�PHVDIH�YH�KLM\HQ�EXQODUD�|UQHNWLU������.RURQD�YLU�V�Q�
RUWD\D�oÕNPDVÕ\OD�LQVDQODUÕQ�VD÷OÕN�DODQÕQGD�\HWHUOL�ELOLQFH�YH�
ELULNLPH�VDKLS�ROPDGÕ÷Õ�J|U�OP�úW�U�����

.RURQD� YLU�VOHU�� LQVDQODU� YH� GL÷HU� PHPHOLOHU� DUDVÕQGD�
VROXQXP��VLQLU�VLVWHPL�YH�NDUDFL÷HU�KDVWDOÕNODUÕQD�QHGHQ�RODQ�
51$� YLU�VOHULGLU� ����� .RURQD� WHULPL� YLU�V�Q� ]DUÕQGDNL�
oÕNÕQWÕODUÕQ� WDo� EHQ]HUL� J|U�Q�POHULQGHQ� GROD\Õ� EX� LVLPOH�
NXOODQÕOPDNWDGÕU�� .RURQD� YLU�VOHU� 51$� YLU�VOHUL� LoHULVLQGH�
������ NLORED]� ER\XWXQGD� HQ� E�\�N� JHQRPD� VDKLS� RODQ�
YLU�VOHUGLU�� øON� LQVDQ�NRURQD�YLU�V�� VR÷XN�DOJÕQOÕ÷Õ� RODQ�ELU�
KDVWDQÕQ� EXUXQ� DNÕQWÕVÕQGDQ� WHVSLW� HGLOPLú� YH� %���� RODUDN�
ELOGLULOPLúWLU������ùX�DQD�NDGDU���IDUNOÕ�NRURQD�YLU�V�VXúXQXQ�
LQVDQODUÕ� HQIHNWH� HWWL÷L� ELOGLULOPLúWLU�� %XQODU�� +&RY����(��
+&RY�1/���� +&RY�+.8��� +&RY�2&���� 6$56�&RY� YH�
0(56�&RY¶GXU� ����� +&RY����(� YH� +&RY�1/��� DOID�
NRURQDYLU�V�� +&2Y�2&���� +&2Y�� +.8��� 6$56�&RY� YH�
0(56�&RY� EHWD� NRURQD� YLU�VOHUGLU� ������ 0(56�&RY� &���
UHVHSW|U�Q��� +&RY����(� DPLQRSHSWLGD]� 1� UHVHSW|U�Q���
+&RY�2&��� YH� +&RY�+.8�� ��2�DVHWLOVLDOLN� DVLW�
UHVHSW|U�Q��� +&RY�1/��� YH� 6$56�&RY� LVH� $&(� ��
UHVHSW|U�Q�� NXOODQPDNWDGÕU� ����������� +&RY����(��
+&RY�1/���� +&RY�+.8�YH� +&RY�2&��� NRURQD� YLU�V�
VXúODUÕ� KDILI� �VW� VROXQXP� \ROX� HQIHNVL\RQODUÕQD� QHGHQ�
ROXUNHQ��úLGGHWOL�DNXW�UHVSLUDWXDU�VHQGURPX��6$56��YH�2UWD�
'R÷X�UHVSLUDWXDU�VHQGURPX��0(56��KD\YDQVDO�N|NHQOL�ROXS�
GDKD�úLGGHWOL�VH\UHWPHNWHGLU����������dLQ¶LQ�:XKDQ�NHQWLQGH�
�����\ÕOÕQÕQ�DUDOÕN�D\ÕQGD�RUWD\D�oÕNDQ�YH�dLQ�DW�QDOÕ

\DUDVDODUÕQÕQ� GÕúNÕ� |UQHNOHULQGH� J|U�OHQ� YH� 6$56� EHQ]HUL�
VHPSWRPODU� J|VWHUHQ� \HQL� ELU� NRURQD� YLU�V� ������ Q�&RY��
WHVSLW�HGLOPLúWLU����������%X�YLU�V�Q�QHGHQ�ROGX÷X�VDOJÕQÕQÕQ�
HUNHQ�VDIKDODUÕQGD�EHú�KDVWDGDQ�6$56�&RY�LOH�������VHNDQV�
|]GHúOL÷L� J|VWHUGL÷L� WDP� X]XQOXNWD� JHQRP� GL]LOHUL� DQDOL]�
HGLOPLúWLU��'DKDVÕ������Q�&RY�W�P�JHQRP�G�]H\LQGH�\DUDVD�
NRURQD� YLU�VOHUL\OH� ���� EHQ]HUOLN� J|VWHUPLúWLU�� <HGL� DGHW�
NRUXQPXú�\DSÕVDO�ROPD\DQ�SURWHLQ�GRPDLQ�DQDOL]L�EX�YLU�V�Q�
6$56�&RY�W�U�QH�DLW�ROGX÷XQX�RUWD\D�oÕNDUPÕúWÕU��%XQODUOD�
EHUDEHU������Q�&RY�GD�K�FUH�JLULúL�LoLQ�6$56±&RY�LOH�EHQ]HU�
úHNLOGH� DQML\RWHQVLQ� G|Q�úW�U�F�� HQ]LP� ,,� �$&(� ���
PROHN�O�QH�ED÷ODQGÕ÷Õ�WHVSLW�HGLOPLúWLU��$&(���&�WHUPLQDO�YH�
1�WHUPLQDO�NX\UX÷D�VDKLS�ELU�WLS���WUDQVPHPEUDQ�SURWHLQLGLU��
6$56±&RY6SLNH��6��SURWHLQLQLQ�DPLQR�WHUPLQDO�E|OJHVLQGH�
EXOXQDQ�UHVHSW|U�ED÷ODQPD�DODQÕ��5%'��$&(��¶\H�GR÷UXGDQ�
ED÷ODQDUDN�HWNLVLQL�J|VWHUPHNWHGLU����������<HQL�NRURQD�YLU�V�
������Q�&RY��KDVWDOÕ÷ÕQÕQ�LQVDQ�VROXQXP�VLVWHPLQL�KHGHI�DODQ�
N�UHVHO�oDSWD�|O�PF�O�ELU�KDVWDOÕ÷Õ� WHPVLO�HWWL÷L�EHOLUWLOHUHN��
'�Q\D�6D÷OÕN�gUJ�W�� �:+2�� WDUDIÕQGDQ�&RYLG���� �&RURQD�
YLUXV�GLVHDVH������RODUDN�WDQÕPODQPÕúWÕU���������

+W^QL��!�[MUX\WUTIZÜ�^M�STQVQS�[MaZQ
+DVWDOÕ÷ÕQ� NXOXoND� V�UHVL� ����� J�Q� DUDVÕQGD� GH÷LúPHNWHGLU�
������ &RYLG���� VHPSWRPODUÕQÕQ� EDúODPDVÕQGDQ� YLU�V�Q�
ELUH\LQ�Y�FXGXQGDQ�oÕNPDVÕQD�NDGDU�JHoHQ�V�UH�RUWDODPD����
J�Q�ROPDVÕQD�UD÷PHQ�NLúLQLQ�ED÷ÕúÕNOÕN�VLVWHPLQLQ�GXUXPXQD�
J|UH� EX� V�UH� ����� J�Q� DUDVÕQGD� GH÷LúHELOPHNWHGLU� ������
&RYLG����KDVWDODUÕ�JHQHO�RODUDN�\�NVHN�DWHú��\RUJXQOXN��EDú�
D÷UÕVÕ��GLVSQH��|NV�U�N��LVKDO�JLEL�VHPSWRPODU�J|VWHUPHNWHGLU�
������%X�VHPSWRPODUD�HN�RODUDN�HQIHNWH�KDVWDODUÕQ�ODERUDWX-
YDU�EXOJXODUÕ�DUDVÕQGD�EURQúL\ROHNWD]L��SOHYUDO�HI�]\RQ��EX]OX�
FDP�RSDVLWHVL�YH�LQWHUORE�OHU�VHSWDO�NDOÕQODúPD�WHVSLW�HGLOP-
LúWLU�������.RQDNoÕQÕQ�K�FUH\H�JLULúL��YLUDO�\DúDP�G|QJ�V�Q�Q�
LON�DGÕPÕGÕU��.RURQD�YLU�VOHU�EDúDN��6���PHPEUDQ��0��YH�]DUI�
�(�� ROPDN� �]HUH� �o� \�]H\� SURWHLQLQL� NRGODUODU�� 0� YH� (�
SURWHLQOHUL� SDUWLN�O� VDOÕQÕPÕQGD� 6� SURWHLQL� LVH� NRQDN� K�FUH�
UHVHSW|U�QH�ED÷ODQPD�GD�J|UHY�DOÕU�������7�P�NRURQD�YLU�VOHU�
GH� ROGX÷X� JLEL� �����Q� &RY� YLU�V�QGH� GH� NRQDNoÕ� K�FUH\H�
JLULú� LoLQ� WDo�EHQ]HUL�J|U�Q�PO��VLYUL�JOLNRSURWHLQOHU� �VSLNH�
SURWHLQOHU�� DUDFÕOÕN� HGHU�� 6SLNH� SURWHLQLQLQ� GÕú� NÕVPÕQGD�ELU�
UHVHSW|U�ED÷ODPD�E|OJHVL�6��YH�PHPEUDQ�I�]\RQ�E|OJHVL�6��
LoHULU��(OHNWURQ�PLNURVNREX�DOWÕQGD�VSLNH�JOLNRSURWHLQOHUL���o�
6�� EDúOÕ� YH� WULPHULN� ELU� 6�� VDSOÕ� EDúDN� ROXúWXUGX÷X�
J|U�OP�úW�U��9LU�V�Q� NRQDNoÕ� K�FUH\H� JLULúL� 6�¶LQ� UHVHSW|U�
ED÷ODPD�DODQÕ��5%'��\ROX\OD�\�]H\�UHVHSW|U�QH�ED÷ODQÕU��6��
LVH� NRQDNoÕ� K�FUHQLQ� PHPEUDQÕ� LOH� YLUDO� PHPEUDQÕ� ED÷OD-
\DUDN� YLU�V� JHQRPXQX� NRQDNoÕ� K�FUH\H� JLULúLQL� VD÷ODPDN-
WDGÕU� ������ 9LU�V�Q�$&(� �� UHVHSW|U�Q�� NXOODQPDVÕ� NRQDN�
K�FUH\H�JLULú�LoLQ�WHN�EDúÕQD�\HWHUOL�GH÷LOGLU��+�FUH\L�HQIHNWH�
HGHELOPHN�LoLQ�$&(���UHVHSW|U�QH�HN�RODUDN�VLVWHLQ�SURWHD]�
NDWHSVLQ� /¶QLQ� HQ]LPDWLN� DNWLYLWHVLQL� GH� NXOODQPDNWDGÕU�
��������� $\UÕFD� WUDQVPHPEUDQ� VHULQ� SURWHD]� �703566���
LQVDQ�NRURQD�YLU�VOHULQLQ�VSLNH�SURWHLQLQL�DNWLYH�HWPHNWHGLU��
703566��DNWLYDV\RQX�K�FUH�\�]H\LQGHNL�YLU�V�NRQDN�K�FUH�
PHPEUDQÕ� ELUOHúPHVLQL� LQG�NOHPHNWHGLU�� 'HQH\VHO� ELU�
oDOÕúPDGD�703566��HNVLNOL÷L�RODQ�IDUHOHUGH�YLUDO�NLQHWLNWH�
D]DOPD� J|U�OP�úW�U� ������$&(� ��P51$¶VÕ� ELUoRN� RUJDQGD�

Tablo I: &RYLG���� 7HGDYLVLQGH� 'HQHQHQ� øODoODUÕQ� (WNL� 0HNDQL]PDODUÕ��
.OLQLN�8\JXODPDODUÕ�YH�&RYLG����(WNLOHúLPOHUL�

)]ZWVWNQV¼QV�M\SQ�UMSIVQbUITIZÜ�̂ M�KW Q̂L��!¼LISQ�
\MLI Q̂�MLQKQ�ZWT�
$OWÕQ�� WÕSWD�ELUNDo�ELQ�\ÕOGÕU� NXOODQÕOPDNWDGÕU��8]XQ� V�UHGLU�
NOLQLN� RODUDN� URPDWRLG� DUWULWLQ� WHGDYLVLQGH� NXOODQÕOPDNWDGÕU�
������$)�������\ÕOÕQGD�URPDWRLG�DUWULW�WHGDYLVL�LoLQ�NXOODQÕODQ�
HVDV� RODUDN� ED÷ÕúÕNOÕN� VLVWHPLQL� G�]HQOHPH� \ROX\OD� HWNLVLQL�
J|VWHUHQ� )'$� �$PHULNDQ� JÕGD� YH� LODo� GDLUHVL�� RQD\OÕ� ELU�
LODoWÕU�� $)� DQWLEDNWHUL\HO�� DQWLNDQVHU� YH� DQWLSDUD]LWLN�
|]HOOLNOHULQGHQ� GROD\Õ� URPDWRLG� DUWULW� GÕúÕQGD� EDúND�
KDVWDOÕNODU�LoLQGH�XPXW�ÕúÕ÷Õ�ROPXúWXU�������%LU�DOWÕQ�WX]X�RODQ�
$)� J�Q�P�]GH� NXOODQÕOPDNWD� RODQ� DQWLUHWURYLUDO� LODoODUÕQ�
XODúDPD\DFD÷Õ� WHUDS|WLN� KHGHIOHUH� XODúDQ�� +,9� HQIHNVL\-
RQXQXQ� WHGDYLVL� LoLQ� DGD\� RODQ� ELU� ELOHúLNWLU� ������$)� ELU�
WLRUHGRNVLQ� UHG�NWD]� �7U[5�� LQKLELW|U�G�U�� 7U[5� VLVWHPLQL�
LQKLEH�HWPHVL�VRQXFX�VLWRSOD]PD�GD�YH�PLWRNRQGULGHNL�DOWÕQ�
ELOHúLNOHUL� UHDNWLI� RNVLMHQ� W�UOHULQL� DUWÕUPDNWD� EX� GXUXPGD�
K�FUH�|O�P�QH�QHGHQ�ROPDNWDGÕU����$)¶LQ���7U[5���VLVWHPLQL���
LQKLEH���HWPHVL���NDQVHU��K�FUHOHULQLQ�������¶VÕQÕ�DSRSLWR]D�
J|W�UPHNWH�YH�EX�GXUXPGD�$)¶L�DQWLNDQVHU�LODo�JHOLúWLUPH�GH�
KHGHI�KDOLQH�JHWLUPHNWHGLU������

ùHNLO����$XURQRILQ
LQ�&RYLG�����]HULQGHNL�HWNL�PHNDQL]PDVÕ�

ùHNLO� �¶GH� J|VWHULOGL÷L� JLEL�� �����Q&RY� YLU�V�Q�Q�
UHSOLNDV\RQX�LoLQ�YLUDO���NLPRWULSVLQ�EHQ]HUL�VLVWHLQ�SURWHD]�
��� &/SUR�� JHUHNOLGLU�� $)� �&/SUR� DNWLYLWHVLQL� LQKLEH�
HGHELOPHNWHGLU�������$\UÕFD�$)�6$56�&RY�VSLNH�SURWHLQL�LOH�
$&(��UHVHSW|U�Q�Q�HWNLOHúLPLQL�LQKLEH�HGLS�YLUDO�JLULúH�HQJHO�
ROGX÷X� WHVSLW� HGLOPLúWLU� ������$\UÕFD� \DSÕODQ� ELU� oDOÕúPD� GD�
ED]Õ�WL\RO�UHDNWLI�ELOHúLNOHULQ��1�DVHWLO�VLVWHLQ�DPLG��/�DVNRU-
ELN�DVLW��-77������6$56�&R9���VSLNH�YH�$&(�
QLQ�DUDFÕOÕN�
HWWL÷L� VLQVLW\D� ROXúXPXQX� LQKLEH� HWWL÷L� J|U�OP�úW�U��$QFDN�
YLUDO� ED÷ODQPD� YH� JLULú� LoLQ� GLV�OILGOHULQ� LQGLUJHQPHVL\OH�
ER]XODELOHFHN� WHN� EDúÕQD� ELU� V�UHo� GH÷LOGLU�� 6$56�&RY� ��
HQIHNVL\RQXQXQ� SDWRJHQH]L� RNVLGDWLI� VWUHV� LOH� LOLúNLOLGLU��
$XUDQRILQLQ� HWNL� PHNDQL]PDVÕ�� UHDNWLI� RNVLMHQ� W�UOHULQLQ�
K�FUH� LoL� VHYL\HOHULQL� NRUXPDN� LoLQ� JHUHNOL� RODQ� UHGRNV�
HQ]LPOHULQLQ� LQKLELV\RQX� \ROX\OD� RODELOHFH÷L� LOHUL� V�U�OP�ú�
YH�EX�GXUXPXQ�KDVWDOÕ÷ÕQ�VH\ULQL�ROXPOX�\|QGH�GH÷LúWLUHEL-
OHFH÷L� DUDúWÕUPDODUOD� RUWD\D� NRQPXúWXU� ������ &RYLG����
KDVWDOÕ÷Õ� ]DW�UUH\H�YH� VROXQXP�\HWPH]OL÷LQH� VHEHS�ROPDNWD�
YH� GDKD� LOHUL� ER\XWWD� |O�PH� NDGDU� LOHUOH\HELOPHNWHGLU�� %X�
LOHUOHPH� ,/���� ,/���� ,/�����0&3���*&6)�YH�71)�DOID�JLEL�
LQIODPDWXDU�VLWRNLQOHUGHNL�DúÕUÕ�DUWÕúOD�ED÷ODQWÕOÕGÕU������

ùHNLO����&RYLG���
D�ED÷OÕ�VLWRNLQ�IÕUWÕQDVÕ�YH�DXURQRILQLQ�HWNLVL�

ùHNLO��¶GH�J|VWHULOGL÷L�JLEL��$)�LPP�Q�VLVWHPL�EDVNÕODPDNWD�
YH�7�OHQIRVLW�DNWLYDV\RQXQX��DQWLMHQ��VXQXPXQX��SURLQIODPDW-
XDU� VLWRNLQ� �UHWLPLQL� LQKLEH� HWPHNWH� YH�PDNURIDMODUGD�12��
71)�DOID�� ,/��� �UHWLPLQL� D]DOWDUDN� &RYLG���� KDVWDOÕ÷ÕQÕQ�
HWNLOHULQL� |QHPOL� |Oo�GH� D]DOWPDNWDGÕU� ��������� �$)¶LQ� HWNL�
PHNDQL]PDVÕ� HQGRSOD]PLN� UHWLNXOXP� �(5�� VWUHVL� LQG�NVL\-
RQX��NDWODQPDPÕú�SURWHLQ�\DQÕWÕ��835��DNWLYDV\RQX�YH�7U[5�
LQKLELV\RQXGXU��(5�VWUHVL�YH�835�DNWLYDV\RQX�NRURQD�YLU�V�
HQIHNVL\RQXQGD� YH� YLUDO� UHSOLNDV\RQGD� ROGXNoD� JHUHNOLGLU��
$)¶LQ� QHGHQ� ROGX÷X� (5� VWUHVL� LQG�NVL\RQX� 6$56�&RY�
SURWHLQ�VHQWH]LQL�LQKLEH�HWPHNWHGLU���������

Tablo II:� &RYLG���� WHGDYLVLQGH� NXOODQÕODQ� LODoODUÕQ� YH� DXUDQRILQLQ� HWNL�
PHNDQL]PDVÕ�NOLQLN�X\JXODPDODUÕ��GR]�D\DUÕ�YH�\DQ�HWNLOHUL������������

7DEOR� ,,¶GH� J|VWHULOGL÷L� JLEL�� $)� K�FUH� N�OW�U�QGH� G�ú�N�
NRQVDQWUDV\RQODUGD� 6$56�&RY� �� UHSOLNDV\RQXQX� LQKLEH�
HWPHNWHGLU��+�FUHOHUH�$)�X\JXODQPDVÕ�QHWLFHVLQGH�HQIHNVL\-
RQGDQ����VDDW�VRQUD�YLUDO�51$�GD�����D]DOPD�J|U�OP�úW�U��
$)� WHGDYLVL� 6$56�&RY� �µQLQ� QHGHQ� ROGX÷X� VLWRNLQOHULQ�
HNVSUHV\RQXQX�D]DOWPDNWDGÕU��%X�VRQXoODU�QHWLFHVLQGH�$)¶LQ�
DQWLYLUDO�YH�DQWL�LQIODPDWXDU�|]HOOLNOHUL�VD\HVLQGH�6$56�&RY�
��HQIHNVL\RQXQXQ� WHGDYLVL� LoLQ�\DUDUOÕ�ELU� LODo�ROPD\D�DGD\�
NÕOPDNWDGÕU������

SONUÇ
<HQL�WLS�NRURQD�YLU�V�SRWDQVL\HO�RODUDN�JHQLú�NDSVDPOÕ�KDON�
VD÷OÕ÷Õ� VRQXoODUÕ� RODQ� \HQL� ELU� N�UHVHO� VDOJÕQGÕU�� +DVWDOÕ÷ÕQ�
NRQWURO�QGH�HQ�HWNLOL�\|QWHP�DúÕ�JHOLúWLULOPHVLGLU��$QFDN�DúÕ�
oDOÕúPDODUÕ�PDOL\HWOL�YH�NÕVD�V�UHGH�VRQXoODQDPD\DFD÷Õ�J|]�
|Q�QH�DOÕQGÕ÷ÕQGD�\HQL�DOWHUQDWLI�\ROODU�JHUHNPHNWHGLU��$\QÕ�
]DPDQGD�PHYFXW�DúÕODUÕQ�VD÷ODGÕ÷Õ�LPP�QL]DV\RQXQ�HWNLQOLN�
V�UHVL� GH� KHQ�]� WDUWÕúPDOÕGÕU�� 7�P� EX� ELOJLOHU� EL]H� VDOJÕQ�
D]DOVD�GD�HQIHNVL\RQXQ�LQVDQODU�DUDVÕQGD�X]XQ�ELU�V�UH�GDKD�
GHYDP�HGHFH÷LQL�LúDUHW�HWPHNWHGLU��g]HOOLNOH�ELUH\OHU�DUDVÕQ-
GDNL� IDUNODU� GLNNDWH� DOÕQGÕ÷ÕQGD� DúÕODQPÕú� LQVDQODUÕQ�
ED]ÕODUÕQÕQ� GD� HQIHNVL\RQGDQ� FLGGL� úHNLOGH� HWNLOHQPHVL�
RODVÕGÕU��%X�GXUXPODU�HWNLQ�WHGDYL�VD÷OD\DFDN�LODo�DUD\ÕúÕQÕQ�
GHYDP�HWPHVL� JHUHNWL÷LQL� RUWD\D� oÕNDUPDNWDGÕU��%X�QHGHQOH�
DQWLURPDWL]PDO�RODUDN�)'$�RQD\OÕ� ELU� LODo�RODQ�$)¶LQ�YLUDO�
UHSOLNDV\RQX�|QOH\LFL�HWNLVL�LQ�YLYR�DUDúWÕUPDODUOD�GHVWHNOHQ-
PHOLGLU�� 'HUOHPHPL]LQ� EX� NRQXGD� SODQODQDFDN� oDOÕúPDODUD�
KLSRWH]� �UHWPHGH� YH� SODQODPD� \DSPDGD� NDWNÕ� VD÷OD\DFD÷Õ�
G�ú�QFHVLQGH\L]�

���

&DQGDQ�ø$��YH�DUN� $NG�7ÕS�'�����������

PHYFXWWXU�� <R÷XQ� RODUDN� DNFL÷HUFLOHUGHNL� WLS� ,,� DOYHRODU�
K�FUHOHUGH� ROPDVÕQD� HN� RODUDN� E|EUHNWH�� ED÷ÕUVDNODUGD��
WHVWLVWH�� NDOSWH� YH� NDUDFL÷HUGH� GH� HNVSUHVH� HGLOPHNWHGLU�
������������$&(���UHVHSW|U�Q�Q�LQFH�ED÷ÕUVDN�HSLWHO�K�FUHO-
HULQGH� GH� HNVSUHVH� HGLOPHVL� GDPDOFÕN� \ROX\OD� EXODúDQ�
6$56�&RY� LoLQ� IDUNOÕ� JLULú� \ROODUÕ� VXQPDNWDGÕU� ���������
6$56�&RY6SLNH�SURWHLQL�$&(���HNVSUHV\RQXQX�D]DOWPDNWD�
EX�GXUXP�úLGGHWOL�DNXW�VROXQXP�\HWPH]OL÷LQH��$FXWH�UHVSLUD-
WRU\� GLVWUHVV� V\QGURPH�$5'6�� \RO� DoPDNWDGÕU��
6$56�&RY6SLNH�SURWHLQLQLQ�LQ�YLYR�RODUDN�IDUHOHUH�HQMHNVL\-
RQX� UHQLQ�DQML\RWHQVLQ�\ROXQX�EORNH� HGHUHN� DNFL÷HU�\HWPH-
]OL÷LQL� N|W�OHúWLUPHNWHGLU�� %X� VRQXo� 6$56�&RY� HQIHNVL\-
RQXQXQ�VÕNOÕNOD�YH�úLGGHWOL�RODUDN�DNFL÷HU�\HWPH]OL÷LQH�QHGHQ�
ROGX÷XQX�PROHN�OHU�RODUDN�DoÕNODPDNWDGÕU������

+W Q̂L��!�<MLI Q̂[QVLM�,MVMVMV�3]TTIVÜTIV�ʈTItTIZ
<HQL�NRURQDYLU�V�VDOJÕQÕQGD�VHPSWRP�J|VWHUHQ�HQIHNWH�ELUH\-
OHULQ�WHGDYLVL�DPDFÕ\OD�DQWLYLUDOOHU�EDúWD�ROPDN��]HUH�DQWLEL\-
RWLNOHU�YH�DQWLSDUD]LWHU�LODoODU�NXOODQÕOPDNWD�YH�GHQHQPHNWH-
GLU��%XQXQOD�EHUDEHU�ROXúDQ�DUWPÕú� LPP�Q�\DQÕWÕQ�NRQWURO��
LoLQ� VWHURLGOHU� YH�PRQRNORQDO� DQWLNRUODUÕQ� NXOODQÕOGÕ÷Õ� ED]Õ�
oDOÕúPDODU� GD� EXOXQPDNWDGÕU��<LQH� LPP�Q� \DQÕWÕQ� NRQWURO��
LoLQ� PH]HQNLPDO� N|N� K�FUHOHU� YH\D� EXQODUGDQ� HOGH� HGLOHQ�
HNVR]RPODU� GD� GHQHQPLúWLU�� +kOLKD]ÕUGD� LODoODU� YH� K�FUHVHO�
WHGDYL� \|QWHPOHULQLQ� KLoELUL� WDP� RODUDN� HWNLQ� WHGDYLQLQ�
VD÷ODQPDVÕQGD�EDúDUÕ�VD÷ODPDPÕúWÕU���������

.ORURNLQ�� ��DPLQRNLQROLQ� W�UHYL� DQWLPDODU\DO� ELU� LODoWÕU��

.ORURNLQ� VÕWPD� WHGDYLVLQGHQ� EDúND� URPDWRLG� DUWULW�� OXSXV�
HULWHPDWR]XV�YH�VM|JUHQ�VHQGURPX�KDVWDOÕNODUÕQGD�GD�NXOODQÕO-
PDNWDGÕU� ������ (N� RODUDN� +HSDWLW� &� YLU�V�Q�Q� K�FUHOHUH�
JLULúLQL� YH� UHSOLNDV\RQXQX� D]DOWWÕ÷Õ� GD� VDSWDQPÕúWÕU��
.ORURNLQ¶LQ� IDUNOÕ� PHNDQL]PDODUOD� KDVWDOÕN� �]HULQH� HWNLOL�
ROGX÷X� LOHUL� V�U�OP�úW�U�� %XQODUGDQ� LONL� OL]R]RPDO� S+¶Õ�
DUWÕUDUDN�6$56�&RY�YLU�V�Q�Q�UHSOLNDV\RQXQX�YH�I�]\RQXQX�
|QOHPHN��'L÷HU�PHNDQL]PD�LVH�$&(���UHVHSW|U�Q��JOLNR]L-
ODV\RQD�X÷UDWÕS�NRQDNoÕ�K�FUH\H�ED÷ODQPDVÕQÕ�HQJHOOHPHNWLU�
�7DEOR�,��������.ORURNLQ�SURLQIODPXWXDU�VLQ\DO�DNWLYDV\RQXQX�
YH�VLWRNLQ��UHWLPLQL�LQKLEH�HWPHNWH�EX�GXUXP�RQX�&RYLG����
WHGDYLVLQGH�|QHPOL�ELU� WHGDYL�DMDQÕ�\DSPDNWDGÕU�������'L÷HU�
WDUDIWDQ�NORURNLQ��)'$�WDUDIÕQGDQ�NRURQD�YLU�V�WHGDYL�HWPHN�
LoLQ�RQD\ODQPDPÕúWÕU������

+LGURNVLNORURNLQ�� .ORURNLQ� W�UHYL� ELU� LODoWÕU�� (WNL�
PHNDQL]PDVÕQÕQ� SROLPHUD]� HQ]LPLQL� LQKLEH� HGHUHN� J|VWHULU��
)DJROL]R]RPXQ� S+¶ÕQÕ� DUWÕUDUDN� K�FUH� UHVHSW|U� JOLNR]LODV-
\RQXQD� P�GDKDOH� HGLS� ELUOHúPH\L� HQJHOOHU� �7DEOR� ,���
&RYLG����WHGDYLVLQGH�HWNLVL�HQ�WDUWÕúÕODQ�LODoODUGDQ�ROXS�oR÷X�
�ONH�NXOODQÕPÕQD�VRQ�YHUPLúWLU��øODo�FLGGL�\DQ�WHVLUOHUH�QHGHQ�
RODELOPHNWHGLU������

5HPGHVLYLU�� $GHQR]LQ� Q�NOHRWLG� DQDOR÷X� RODQ� ELU� LODoWÕU��
9LUDO�51$�SROLPHUD]Õ�LQKLEH�HGHU��51$�SROLPHUD]�DNWLYLWH-
VLQGHQ� GROD\Õ� 0(56�&RY¶XQ� VHPSWRPODUÕQÕ� YH� DNFL÷HU�
OH]\RQODUÕQÕ�|QOHPHNWHGLU��(EROD�YH�1LSDK�YLU�V�HQIHNVL\RQ-
ODUÕQÕQ�WHGDYLVLQGH�GH�NXOODQÕOPDNWDGÕU��7DEOR�,���5HPGHVLYLU�
�����Q�&RY¶D�GX\DUOÕ�+XK���K�FUHOHULQGH�HQIHNVL\RQX�D\UÕFD�

EURQúL\DO�HSLWHO�K�FUHOHULQGH�&RYLG����UHSOLNDV\RQXQX�LQKLEH�
HWPHNWHGLU� ���������$QFDN� UHPGHVLYLUOH� LOJLOL� PHYFXW� oR÷X�
oDOÕúPDGD�SODVHER�YH\D�DNWLI�NDUúÕODúWÕUÕFÕ�ROPDGÕ÷ÕQGDQ�QHW�
ELU� VRQXo� oL]HELOPHN� P�PN�Q� J|]�NPHPHNWHGLU�� 5HPGH-
VLYLULQ� NOLQLN� HWNLQOL÷LQL� GH÷HUOHQGLUHELOPHN� LoLQ� GHYDP�
HWPHNWH�RODQ�UDQGRPL]H�NRQWUROO��NOLQLN�GHQHPH�VRQXoODUÕQÕ�
EHNOHPHN�JHUHNPHNWHGLU������

)DYLSLUDYLU���51$��ED÷ÕPOÕ��51$��SROLPHUD]Õ��LQKLEH��HGHQ��
DQWLYLUDO� � ELU� � LODoWÕU�� � øQIOXHQ]D� YLU�V�Q�Q� WHGDYLVL� LoLQ�
NXOODQÕOPDNWDGÕU��7DEOR�,��������6$56�&RY���YLU�V�Q�Q�YLUDO�
NOLUHQV�V�UHVLQL�|QHPOL�|Oo�GH�D]DOWDUDN�WHGDYL�LoLQ�XPXW�YDDW�
HWPHNWHGLU� ������ $QFDN� PHYFXW� ELOJLOHU� IDYLSLUDYLUL�
&29,'���� WHGDYLVL� LoLQ� |QHUPH\H� \HWHUOL� GH÷LOGLU�� HN�
oDOÕúPDODUD�LKWL\Do�YDUGÕU������

$]LWURPLVLQ��*HQLú� VSHNWUXPOX�PDNUROLG� W�UHYL� DQWLEL\RWLN�
\R÷XQ�RODUDN� VROXQXP�YH� HQWHULN� EDNWHUL� HQIHNVL\RQODUÕQGD�
NXOODQÕOPDNWDGÕU�������(N�RODUDN�=LND�YH�(EROD�YLU�V�HQIHNVL-
\RQODUÕQÕ� GD� |QOHGL÷L� ELOGLULOPLúWLU�� 3URWHLQ� VHQWH]LQL� LQKLEH�
HGHUHN� DQWLEDNWHUL\HO� HWNL� J|VWHULU� �7DEOR� ,��� &RYLG����
WHGDYLVLQGH�WHN�EDúÕQD�NXOODQÕPÕ�LOH�LOJLOL�ELOJLOHU�\HWHUVL]GLU��
%XQXQOD� EHUDEHU� KLGURNVLNORURNLQ� LOH� ELUOLNWH� NXOODQÕPÕQÕQ�
GDKD�oRN�YLU�V�HOLPLQH�HWWL÷L�J|U�OP�úW�U� ������$]LWURPLVLQ�
4�7�DUDOÕ÷ÕQÕ�X]DWÕS��YHQWULN�OHU�WDúLNDUGL\H�H÷LOLP�\DUDWDELO-
LU��%X�QHGHQOH�|]HOOLNOH�47¶\L�X]DWDQ�EDúND�ELU�NOLQLN�GXUXPX�
RODQ�KDVWDODUGD�D]LWURPLVLQ�NXOODQÕOPDPDOÕGÕU������

øYHUPHNWLQ��$QWLKHOPLQWLN�ELU�LODo�ROPDVÕQÕQ�\DQÕQGD�'DQJ�
KXPPDVÕ�� -DSRQ� HQVHIDOLWL� YH� &KLNXQJXQ\D� YLU�VOHULQLQ�
WHGDYLVL� LoLQ� NXOODQÕOPÕúWÕU� ������ 9LUDO� JHQRPXQ� NRQDNoÕ�
K�FUH\H�JHoLúLQL�VD÷OD\DQ�LQWHJUD]ÕQ�HWNLVLQL�EORNH�HWPHNWH-
GLU�� øYHUPHNWLQ¶LQ� EX� úHNLOGHNL� JHQRP� WDúÕPD� HQJHOOH\LFL�
DNWLYLWHVL� 6$56�&RY� �� UHSOLNDV\RQXQX� HQJHOOHPHNWHGLU�
�7DEOR� ,��� .�OW�U� oDOÕúPDODUÕQGD� 6$56�&RY� �� LOH� HQIHNWH�
K�FUHQLQ� LYHUPHNWLQ� LOH� PXDPHOH� HGLOPHVL� YLUDO� 51$� GD�
������¶OLN� ELU� D]DOPD�J|VWHUPLúWLU� ������$QFDN�&29,'����
WHGDYLVLQGH�NXOODQÕODELOPHVL�LoLQ�GDKD�ID]OD�LQ�YLWUR��LQ�YLYR�
YH�NOLQLN�oDOÕúPDODUD�JHUHN�YDUGÕU������

/RSLQDYLU�� 5LWRQDYLU� LOH� NRPELQH� KDOGH� +,9��� SURWHD]�
LQKLELW|U�G�U��/RSLQDYLU���NLPRWULSVLQ�EHQ]HUL�SURWHD]D�HWNL�
HGLS�6$56�&RY���YH�0(56�&RY�HQIHNVL\RQODUÕQGD�NXOODQÕO-
PDNWDGÕU�������/RSLQDYLU�6$56�&RY���UHSOLNDV\RQXQX�LQKLEH�
HWPHNWHGLU� ������ 6LQJDSXU
GD� &29,'���� RODQ� EHú� KDVWD��
GHVDW�UDV\RQGDQ�|QFHNL���LOD���J�Q�LoLQGH�ORSLQDYLU�LOH�WHGDYL�
HGLOPLú��DQFDN�NOLQLN�ID\GD�QHW�NDQÕWODQDPDPÕúWÕU��7DEOR�,���
/RSLQDYLU� EDúODQJÕFÕQGDQ� LWLEDUHQ�����J�Q� LoLQGH���KDVWDGD�
KDVWDOÕ÷ÕQ� LOHUOHPHVL� |QOHQHPHPLúWLU�� 1D]RIDULQJHDO�
V�U�QW�OHULQ� YLUDO� \�N�QGHNL� D]DOPDGD� ORSLQDYLU� LOH� WHGDYL�
HGLOHQ� YH� WHGDYL� HGLOPH\HQOHU� DUDVÕQGD� IDUN� WHVSLW�
HGLOPHPLúWLU������



ÖZ
6DUV�&RY� �� YLU�V�Q�Q� QHGHQ� ROGX÷X� YH� dLQ¶GHQ� \D\ÕODUDN� G�Q\DQÕQ� WDPDPÕQÕ� HWNLOH\HQ�
&RYLG����VDOJÕQÕQGD��HQIHNWH�ELUH\OHULQ�WHGDYLVLQL�VD÷ODPDN�DPDFÕ\OD�ELUoRN�LODo�GHQHQPHNWH�YH�
NXOODQÕOPDNWDGÕU��%XQXQOD�ELUOLNWH�SURILODNVL�LoLQ�G�Q\DQÕQ�G|UW�ELU�\DQÕQGDNL�DUDúWÕUPD�ODERUDWX-
YDUODUÕQGD�\HQL�WLS�NRURQD�YLU�V�LoLQ�DúÕODU�JHOLúWLULOPLú�YH�X\JXODPD\D�EDúODQPÕúWÕU��%X�JHOLúPHO-
HUH� UD÷PHQ� DúÕQÕQ� SURILODNWLN� HWNLQOL÷L� YH� NXOODQÕODQ� LODoODUÕQ� WHGDYLGHNL� HWNLQOL÷L� NRQXVXQGD�
WDUWÕúPDODU�PHYFXWWXU��%X�GXUXPODU�|]HOOLNOH�KDVWDOÕ÷ÕQ�WHGDYLVLQGH�DOWHUQDWLI�DFLO�\HQL�DUD\ÕúODUD�
\|QOHQGLUPHNWHGLU��$OWÕQ�SDUWLN�OOHUL�LoHUHQ�ELU�LODo�RODQ�$XUDQRILQ¶LQ��$)��DQWLYLUDO��DQWL�LQIOD-
PDWXDU� YH� LPP�Q� VLVWHPL� EDVNÕODPD� |]HOOLNOHULQGHQ� GROD\Õ� &RYLG���� HQIHNVL\RQXQXQ� QHGHQ�
ROGX÷X�VLWRNLQ�IÕUWÕQDVÕ�YH�DúÕUÕ�LPP�Q�UHDNVL\RQODUÕ�\|QHWHELOHFH÷L�|QJ|U�OPHNWHGLU��%X�GHUOHP-
HGHNL� DPDFÕPÕ]��&RYLG�����]HULQH�$)¶QLQ� WHUDS|WLN�SRWDQVL\HOH� VDKLS�ROXS�ROPD\DFD÷ÕQÕ� HWNL�
PHNDQL]PDODUÕ�YH�\DSÕODQ�oDOÕúPDODU��]HULQGHQ�GH÷HUOHQGLUPHNWLU�
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/ʈ:ʈ̪
6DOJÕQ�KDVWDOÕNODU�\DOQÕ]FD�HQIHNWH�ELUH\OHUL�GH÷LO��W�P�WRSOX-
PX� VRV\DO� YH� HNRQRPLN� \|QGHQ� HWNLOHPHVL� QHGHQL\OH� WDULK�
ER\XQFD�LQVDQOÕN�LoLQ�E�\�N�VRUXQ�WHúNLO�HWPHNWHGLU������7DULK�
ER\XQFD� ED]Õ� WRSOXPODUGD� \HUOHúPLú� G�]HQOHUL� \HQLGHQ�
úHNLOOHQGLULS�N|NO��GH÷LúLNOLNOHUH�]RUODPÕúWÕU������<HQL�VDOJÕQ-
ODU� LOH� EDúD� oÕNPDN�� JHoPLú� VDOJÕQODUÕQ� NRQWURO� YH�
VRQXoODUÕQÕQ�LQFHOHQPHVL�LOH�P�PN�QG�U������øVSDQ\RO�JULEL�
+�1�� YLU�V�Q�Q� |O�PF�O� ELU� VXúXQXQ� QHGHQ� ROGX÷X� VDOJÕQ�
�����\ÕOÕQÕQ�LONEDKDUÕQGD�$PHULNDQ¶ÕQ�.DQVDV�&LW\�úHKULQGH�
RUWD\D� oÕNPÕúWÕU�� <DúDQGÕ÷Õ� G|QHPGH� RUWDODPD� ��� PLO\RQ�
LQVDQÕQ�|O�P�QH�QHGHQ�RODQ�VDOJÕQ�� WDULKWHNL�HQ�E�\�N�JULS�
VDOJÕQÕ� RODUDN� ND\GD� JHoPLúWLU� ������� 6$56�&RY� LVH�dLQ¶LQ�
*XDQJGRQJ� úHKULQGH� .DVÕP� ����� GH� RUWD\D� oÕNPÕú� YH�
dLQ¶GHQ�EDúOD\DUDN�����ONH\H�GD÷ÕODUDN������ELUH\L�HQIHNWH�
HWPLú� YH� EXQODUGDQ� ���
VÕQÕQ� |O�P�QH� QHGHQ� ROPXúWXU� �����
9LU�V� ND\QDNOÕ� VDOJÕQODU� GÕúÕQGD� NDUD� YHED� JLEL� EDNWHUL\HO�
ND\QDNOÕ� VDOJÕQODUGD� VDOJÕQ� E|OJHVLQGH� \DúD\DQ� LQVDQ�
Q�IXVXQXQ� \HU� \HU� \DUÕVÕQÕQ� |O�P�� LOH� VRQXoODQPÕúWÕU��
*HoPLúWH� XODúÕPÕQ� ]RUOX÷X� QHGHQL\OH� VDOJÕQODUÕQ� N�UHVHO�
\D\ÕOÕPÕ� GDKD� VÕQÕUOÕ� LNHQ� WHNQRORMLN� JHOLúPHOHUOH� DUWDQ�
VH\DKDW� LPNDQODUÕ� PLNURRUJDQL]PDODUÕQ� GD� GDKD� KÕ]OÕ� ELU�
úHNLOGH�\D\ÕOPDVÕQD�LPNkQ�VD÷ODPÕúWÕU�����

����� \ÕOÕQÕQ� DUDOÕN� D\ÕQGD�dLQ¶LQ�:XKDQ� NHQWLQGH� \HQL� ELU�
NRURQD�YLU�V�W�U��KÕ]OD�G�Q\D\Õ�HWNLVL�DOWÕQD�DOPÕú�YH�N�UHVHO�
ER\XWWD�\D\ÕOPÕúWÕU��'HYDP�HWPHNWH�RODQ�VDOJÕQGD�KkOLKD]ÕUGD�
���� PLO\RQGDQ� ID]OD� ELUH\� HQIHNWH� ROPXú� YH� �� PLO\RQGDQ�
ID]ODVÕ�GD�|OP�úW�U������øVSDQ\RO�JULEL�LOH�&RYLG����DUDVÕQGD�
NRUXQPD� \ROODUÕ� EHQ]HUOLN� J|VWHUPHNWHGLU�� 0DVNH� WDNPDN��
VRV\DO�PHVDIH�YH�KLM\HQ�EXQODUD�|UQHNWLU������.RURQD�YLU�V�Q�
RUWD\D�oÕNPDVÕ\OD�LQVDQODUÕQ�VD÷OÕN�DODQÕQGD�\HWHUOL�ELOLQFH�YH�
ELULNLPH�VDKLS�ROPDGÕ÷Õ�J|U�OP�úW�U�����

.RURQD� YLU�VOHU�� LQVDQODU� YH� GL÷HU� PHPHOLOHU� DUDVÕQGD�
VROXQXP��VLQLU�VLVWHPL�YH�NDUDFL÷HU�KDVWDOÕNODUÕQD�QHGHQ�RODQ�
51$� YLU�VOHULGLU� ����� .RURQD� WHULPL� YLU�V�Q� ]DUÕQGDNL�
oÕNÕQWÕODUÕQ� WDo� EHQ]HUL� J|U�Q�POHULQGHQ� GROD\Õ� EX� LVLPOH�
NXOODQÕOPDNWDGÕU�� .RURQD� YLU�VOHU� 51$� YLU�VOHUL� LoHULVLQGH�
������ NLORED]� ER\XWXQGD� HQ� E�\�N� JHQRPD� VDKLS� RODQ�
YLU�VOHUGLU�� øON� LQVDQ�NRURQD�YLU�V�� VR÷XN�DOJÕQOÕ÷Õ� RODQ�ELU�
KDVWDQÕQ� EXUXQ� DNÕQWÕVÕQGDQ� WHVSLW� HGLOPLú� YH� %���� RODUDN�
ELOGLULOPLúWLU������ùX�DQD�NDGDU���IDUNOÕ�NRURQD�YLU�V�VXúXQXQ�
LQVDQODUÕ� HQIHNWH� HWWL÷L� ELOGLULOPLúWLU�� %XQODU�� +&RY����(��
+&RY�1/���� +&RY�+.8��� +&RY�2&���� 6$56�&RY� YH�
0(56�&RY¶GXU� ����� +&RY����(� YH� +&RY�1/��� DOID�
NRURQDYLU�V�� +&2Y�2&���� +&2Y�� +.8��� 6$56�&RY� YH�
0(56�&RY� EHWD� NRURQD� YLU�VOHUGLU� ������ 0(56�&RY� &���
UHVHSW|U�Q��� +&RY����(� DPLQRSHSWLGD]� 1� UHVHSW|U�Q���
+&RY�2&��� YH� +&RY�+.8�� ��2�DVHWLOVLDOLN� DVLW�
UHVHSW|U�Q��� +&RY�1/��� YH� 6$56�&RY� LVH� $&(� ��
UHVHSW|U�Q�� NXOODQPDNWDGÕU� ����������� +&RY����(��
+&RY�1/���� +&RY�+.8�YH� +&RY�2&��� NRURQD� YLU�V�
VXúODUÕ� KDILI� �VW� VROXQXP� \ROX� HQIHNVL\RQODUÕQD� QHGHQ�
ROXUNHQ��úLGGHWOL�DNXW�UHVSLUDWXDU�VHQGURPX��6$56��YH�2UWD�
'R÷X�UHVSLUDWXDU�VHQGURPX��0(56��KD\YDQVDO�N|NHQOL�ROXS�
GDKD�úLGGHWOL�VH\UHWPHNWHGLU����������dLQ¶LQ�:XKDQ�NHQWLQGH�
�����\ÕOÕQÕQ�DUDOÕN�D\ÕQGD�RUWD\D�oÕNDQ�YH�dLQ�DW�QDOÕ

\DUDVDODUÕQÕQ� GÕúNÕ� |UQHNOHULQGH� J|U�OHQ� YH� 6$56� EHQ]HUL�
VHPSWRPODU� J|VWHUHQ� \HQL� ELU� NRURQD� YLU�V� ������ Q�&RY��
WHVSLW�HGLOPLúWLU����������%X�YLU�V�Q�QHGHQ�ROGX÷X�VDOJÕQÕQÕQ�
HUNHQ�VDIKDODUÕQGD�EHú�KDVWDGDQ�6$56�&RY�LOH�������VHNDQV�
|]GHúOL÷L� J|VWHUGL÷L� WDP� X]XQOXNWD� JHQRP� GL]LOHUL� DQDOL]�
HGLOPLúWLU��'DKDVÕ������Q�&RY�W�P�JHQRP�G�]H\LQGH�\DUDVD�
NRURQD� YLU�VOHUL\OH� ���� EHQ]HUOLN� J|VWHUPLúWLU�� <HGL� DGHW�
NRUXQPXú�\DSÕVDO�ROPD\DQ�SURWHLQ�GRPDLQ�DQDOL]L�EX�YLU�V�Q�
6$56�&RY�W�U�QH�DLW�ROGX÷XQX�RUWD\D�oÕNDUPÕúWÕU��%XQODUOD�
EHUDEHU������Q�&RY�GD�K�FUH�JLULúL�LoLQ�6$56±&RY�LOH�EHQ]HU�
úHNLOGH� DQML\RWHQVLQ� G|Q�úW�U�F�� HQ]LP� ,,� �$&(� ���
PROHN�O�QH�ED÷ODQGÕ÷Õ�WHVSLW�HGLOPLúWLU��$&(���&�WHUPLQDO�YH�
1�WHUPLQDO�NX\UX÷D�VDKLS�ELU�WLS���WUDQVPHPEUDQ�SURWHLQLGLU��
6$56±&RY6SLNH��6��SURWHLQLQLQ�DPLQR�WHUPLQDO�E|OJHVLQGH�
EXOXQDQ�UHVHSW|U�ED÷ODQPD�DODQÕ��5%'��$&(��¶\H�GR÷UXGDQ�
ED÷ODQDUDN�HWNLVLQL�J|VWHUPHNWHGLU����������<HQL�NRURQD�YLU�V�
������Q�&RY��KDVWDOÕ÷ÕQÕQ�LQVDQ�VROXQXP�VLVWHPLQL�KHGHI�DODQ�
N�UHVHO�oDSWD�|O�PF�O�ELU�KDVWDOÕ÷Õ� WHPVLO�HWWL÷L�EHOLUWLOHUHN��
'�Q\D�6D÷OÕN�gUJ�W�� �:+2�� WDUDIÕQGDQ�&RYLG���� �&RURQD�
YLUXV�GLVHDVH������RODUDN�WDQÕPODQPÕúWÕU���������

+W^QL��!�[MUX\WUTIZÜ�^M�STQVQS�[MaZQ
+DVWDOÕ÷ÕQ� NXOXoND� V�UHVL� ����� J�Q� DUDVÕQGD� GH÷LúPHNWHGLU�
������ &RYLG���� VHPSWRPODUÕQÕQ� EDúODPDVÕQGDQ� YLU�V�Q�
ELUH\LQ�Y�FXGXQGDQ�oÕNPDVÕQD�NDGDU�JHoHQ�V�UH�RUWDODPD����
J�Q�ROPDVÕQD�UD÷PHQ�NLúLQLQ�ED÷ÕúÕNOÕN�VLVWHPLQLQ�GXUXPXQD�
J|UH� EX� V�UH� ����� J�Q� DUDVÕQGD� GH÷LúHELOPHNWHGLU� ������
&RYLG����KDVWDODUÕ�JHQHO�RODUDN�\�NVHN�DWHú��\RUJXQOXN��EDú�
D÷UÕVÕ��GLVSQH��|NV�U�N��LVKDO�JLEL�VHPSWRPODU�J|VWHUPHNWHGLU�
������%X�VHPSWRPODUD�HN�RODUDN�HQIHNWH�KDVWDODUÕQ�ODERUDWX-
YDU�EXOJXODUÕ�DUDVÕQGD�EURQúL\ROHNWD]L��SOHYUDO�HI�]\RQ��EX]OX�
FDP�RSDVLWHVL�YH�LQWHUORE�OHU�VHSWDO�NDOÕQODúPD�WHVSLW�HGLOP-
LúWLU�������.RQDNoÕQÕQ�K�FUH\H�JLULúL��YLUDO�\DúDP�G|QJ�V�Q�Q�
LON�DGÕPÕGÕU��.RURQD�YLU�VOHU�EDúDN��6���PHPEUDQ��0��YH�]DUI�
�(�� ROPDN� �]HUH� �o� \�]H\� SURWHLQLQL� NRGODUODU�� 0� YH� (�
SURWHLQOHUL� SDUWLN�O� VDOÕQÕPÕQGD� 6� SURWHLQL� LVH� NRQDN� K�FUH�
UHVHSW|U�QH�ED÷ODQPD�GD�J|UHY�DOÕU�������7�P�NRURQD�YLU�VOHU�
GH� ROGX÷X� JLEL� �����Q� &RY� YLU�V�QGH� GH� NRQDNoÕ� K�FUH\H�
JLULú� LoLQ� WDo�EHQ]HUL�J|U�Q�PO��VLYUL�JOLNRSURWHLQOHU� �VSLNH�
SURWHLQOHU�� DUDFÕOÕN� HGHU�� 6SLNH� SURWHLQLQLQ� GÕú� NÕVPÕQGD�ELU�
UHVHSW|U�ED÷ODPD�E|OJHVL�6��YH�PHPEUDQ�I�]\RQ�E|OJHVL�6��
LoHULU��(OHNWURQ�PLNURVNREX�DOWÕQGD�VSLNH�JOLNRSURWHLQOHUL���o�
6�� EDúOÕ� YH� WULPHULN� ELU� 6�� VDSOÕ� EDúDN� ROXúWXUGX÷X�
J|U�OP�úW�U��9LU�V�Q� NRQDNoÕ� K�FUH\H� JLULúL� 6�¶LQ� UHVHSW|U�
ED÷ODPD�DODQÕ��5%'��\ROX\OD�\�]H\�UHVHSW|U�QH�ED÷ODQÕU��6��
LVH� NRQDNoÕ� K�FUHQLQ� PHPEUDQÕ� LOH� YLUDO� PHPEUDQÕ� ED÷OD-
\DUDN� YLU�V� JHQRPXQX� NRQDNoÕ� K�FUH\H� JLULúLQL� VD÷ODPDN-
WDGÕU� ������ 9LU�V�Q�$&(� �� UHVHSW|U�Q�� NXOODQPDVÕ� NRQDN�
K�FUH\H�JLULú�LoLQ�WHN�EDúÕQD�\HWHUOL�GH÷LOGLU��+�FUH\L�HQIHNWH�
HGHELOPHN�LoLQ�$&(���UHVHSW|U�QH�HN�RODUDN�VLVWHLQ�SURWHD]�
NDWHSVLQ� /¶QLQ� HQ]LPDWLN� DNWLYLWHVLQL� GH� NXOODQPDNWDGÕU�
��������� $\UÕFD� WUDQVPHPEUDQ� VHULQ� SURWHD]� �703566���
LQVDQ�NRURQD�YLU�VOHULQLQ�VSLNH�SURWHLQLQL�DNWLYH�HWPHNWHGLU��
703566��DNWLYDV\RQX�K�FUH�\�]H\LQGHNL�YLU�V�NRQDN�K�FUH�
PHPEUDQÕ� ELUOHúPHVLQL� LQG�NOHPHNWHGLU�� 'HQH\VHO� ELU�
oDOÕúPDGD�703566��HNVLNOL÷L�RODQ�IDUHOHUGH�YLUDO�NLQHWLNWH�
D]DOPD� J|U�OP�úW�U� ������$&(� ��P51$¶VÕ� ELUoRN� RUJDQGD�

Tablo I: &RYLG���� 7HGDYLVLQGH� 'HQHQHQ� øODoODUÕQ� (WNL� 0HNDQL]PDODUÕ��
.OLQLN�8\JXODPDODUÕ�YH�&RYLG����(WNLOHúLPOHUL�

)]ZWVWNQV¼QV�M\SQ�UMSIVQbUITIZÜ�̂ M�KW Q̂L��!¼LISQ�
\MLI Q̂�MLQKQ�ZWT�
$OWÕQ�� WÕSWD�ELUNDo�ELQ�\ÕOGÕU� NXOODQÕOPDNWDGÕU��8]XQ� V�UHGLU�
NOLQLN� RODUDN� URPDWRLG� DUWULWLQ� WHGDYLVLQGH� NXOODQÕOPDNWDGÕU�
������$)�������\ÕOÕQGD�URPDWRLG�DUWULW�WHGDYLVL�LoLQ�NXOODQÕODQ�
HVDV� RODUDN� ED÷ÕúÕNOÕN� VLVWHPLQL� G�]HQOHPH� \ROX\OD� HWNLVLQL�
J|VWHUHQ� )'$� �$PHULNDQ� JÕGD� YH� LODo� GDLUHVL�� RQD\OÕ� ELU�
LODoWÕU�� $)� DQWLEDNWHUL\HO�� DQWLNDQVHU� YH� DQWLSDUD]LWLN�
|]HOOLNOHULQGHQ� GROD\Õ� URPDWRLG� DUWULW� GÕúÕQGD� EDúND�
KDVWDOÕNODU�LoLQGH�XPXW�ÕúÕ÷Õ�ROPXúWXU�������%LU�DOWÕQ�WX]X�RODQ�
$)� J�Q�P�]GH� NXOODQÕOPDNWD� RODQ� DQWLUHWURYLUDO� LODoODUÕQ�
XODúDPD\DFD÷Õ� WHUDS|WLN� KHGHIOHUH� XODúDQ�� +,9� HQIHNVL\-
RQXQXQ� WHGDYLVL� LoLQ� DGD\� RODQ� ELU� ELOHúLNWLU� ������$)� ELU�
WLRUHGRNVLQ� UHG�NWD]� �7U[5�� LQKLELW|U�G�U�� 7U[5� VLVWHPLQL�
LQKLEH�HWPHVL�VRQXFX�VLWRSOD]PD�GD�YH�PLWRNRQGULGHNL�DOWÕQ�
ELOHúLNOHUL� UHDNWLI� RNVLMHQ� W�UOHULQL� DUWÕUPDNWD� EX� GXUXPGD�
K�FUH�|O�P�QH�QHGHQ�ROPDNWDGÕU����$)¶LQ���7U[5���VLVWHPLQL���
LQKLEH���HWPHVL���NDQVHU��K�FUHOHULQLQ�������¶VÕQÕ�DSRSLWR]D�
J|W�UPHNWH�YH�EX�GXUXPGD�$)¶L�DQWLNDQVHU�LODo�JHOLúWLUPH�GH�
KHGHI�KDOLQH�JHWLUPHNWHGLU������

ùHNLO����$XURQRILQ
LQ�&RYLG�����]HULQGHNL�HWNL�PHNDQL]PDVÕ�

ùHNLO� �¶GH� J|VWHULOGL÷L� JLEL�� �����Q&RY� YLU�V�Q�Q�
UHSOLNDV\RQX�LoLQ�YLUDO���NLPRWULSVLQ�EHQ]HUL�VLVWHLQ�SURWHD]�
��� &/SUR�� JHUHNOLGLU�� $)� �&/SUR� DNWLYLWHVLQL� LQKLEH�
HGHELOPHNWHGLU�������$\UÕFD�$)�6$56�&RY�VSLNH�SURWHLQL�LOH�
$&(��UHVHSW|U�Q�Q�HWNLOHúLPLQL�LQKLEH�HGLS�YLUDO�JLULúH�HQJHO�
ROGX÷X� WHVSLW� HGLOPLúWLU� ������$\UÕFD� \DSÕODQ� ELU� oDOÕúPD� GD�
ED]Õ�WL\RO�UHDNWLI�ELOHúLNOHULQ��1�DVHWLO�VLVWHLQ�DPLG��/�DVNRU-
ELN�DVLW��-77������6$56�&R9���VSLNH�YH�$&(�
QLQ�DUDFÕOÕN�
HWWL÷L� VLQVLW\D� ROXúXPXQX� LQKLEH� HWWL÷L� J|U�OP�úW�U��$QFDN�
YLUDO� ED÷ODQPD� YH� JLULú� LoLQ� GLV�OILGOHULQ� LQGLUJHQPHVL\OH�
ER]XODELOHFHN� WHN� EDúÕQD� ELU� V�UHo� GH÷LOGLU�� 6$56�&RY� ��
HQIHNVL\RQXQXQ� SDWRJHQH]L� RNVLGDWLI� VWUHV� LOH� LOLúNLOLGLU��
$XUDQRILQLQ� HWNL� PHNDQL]PDVÕ�� UHDNWLI� RNVLMHQ� W�UOHULQLQ�
K�FUH� LoL� VHYL\HOHULQL� NRUXPDN� LoLQ� JHUHNOL� RODQ� UHGRNV�
HQ]LPOHULQLQ� LQKLELV\RQX� \ROX\OD� RODELOHFH÷L� LOHUL� V�U�OP�ú�
YH�EX�GXUXPXQ�KDVWDOÕ÷ÕQ�VH\ULQL�ROXPOX�\|QGH�GH÷LúWLUHEL-
OHFH÷L� DUDúWÕUPDODUOD� RUWD\D� NRQPXúWXU� ������ &RYLG����
KDVWDOÕ÷Õ� ]DW�UUH\H�YH� VROXQXP�\HWPH]OL÷LQH� VHEHS�ROPDNWD�
YH� GDKD� LOHUL� ER\XWWD� |O�PH� NDGDU� LOHUOH\HELOPHNWHGLU�� %X�
LOHUOHPH� ,/���� ,/���� ,/�����0&3���*&6)�YH�71)�DOID�JLEL�
LQIODPDWXDU�VLWRNLQOHUGHNL�DúÕUÕ�DUWÕúOD�ED÷ODQWÕOÕGÕU������

ùHNLO����&RYLG���
D�ED÷OÕ�VLWRNLQ�IÕUWÕQDVÕ�YH�DXURQRILQLQ�HWNLVL�

ùHNLO��¶GH�J|VWHULOGL÷L�JLEL��$)�LPP�Q�VLVWHPL�EDVNÕODPDNWD�
YH�7�OHQIRVLW�DNWLYDV\RQXQX��DQWLMHQ��VXQXPXQX��SURLQIODPDW-
XDU� VLWRNLQ� �UHWLPLQL� LQKLEH� HWPHNWH� YH�PDNURIDMODUGD�12��
71)�DOID�� ,/��� �UHWLPLQL� D]DOWDUDN� &RYLG���� KDVWDOÕ÷ÕQÕQ�
HWNLOHULQL� |QHPOL� |Oo�GH� D]DOWPDNWDGÕU� ��������� �$)¶LQ� HWNL�
PHNDQL]PDVÕ� HQGRSOD]PLN� UHWLNXOXP� �(5�� VWUHVL� LQG�NVL\-
RQX��NDWODQPDPÕú�SURWHLQ�\DQÕWÕ��835��DNWLYDV\RQX�YH�7U[5�
LQKLELV\RQXGXU��(5�VWUHVL�YH�835�DNWLYDV\RQX�NRURQD�YLU�V�
HQIHNVL\RQXQGD� YH� YLUDO� UHSOLNDV\RQGD� ROGXNoD� JHUHNOLGLU��
$)¶LQ� QHGHQ� ROGX÷X� (5� VWUHVL� LQG�NVL\RQX� 6$56�&RY�
SURWHLQ�VHQWH]LQL�LQKLEH�HWPHNWHGLU���������

Tablo II:� &RYLG���� WHGDYLVLQGH� NXOODQÕODQ� LODoODUÕQ� YH� DXUDQRILQLQ� HWNL�
PHNDQL]PDVÕ�NOLQLN�X\JXODPDODUÕ��GR]�D\DUÕ�YH�\DQ�HWNLOHUL������������

7DEOR� ,,¶GH� J|VWHULOGL÷L� JLEL�� $)� K�FUH� N�OW�U�QGH� G�ú�N�
NRQVDQWUDV\RQODUGD� 6$56�&RY� �� UHSOLNDV\RQXQX� LQKLEH�
HWPHNWHGLU��+�FUHOHUH�$)�X\JXODQPDVÕ�QHWLFHVLQGH�HQIHNVL\-
RQGDQ����VDDW�VRQUD�YLUDO�51$�GD�����D]DOPD�J|U�OP�úW�U��
$)� WHGDYLVL� 6$56�&RY� �µQLQ� QHGHQ� ROGX÷X� VLWRNLQOHULQ�
HNVSUHV\RQXQX�D]DOWPDNWDGÕU��%X�VRQXoODU�QHWLFHVLQGH�$)¶LQ�
DQWLYLUDO�YH�DQWL�LQIODPDWXDU�|]HOOLNOHUL�VD\HVLQGH�6$56�&RY�
��HQIHNVL\RQXQXQ� WHGDYLVL� LoLQ�\DUDUOÕ�ELU� LODo�ROPD\D�DGD\�
NÕOPDNWDGÕU������

SONUÇ
<HQL�WLS�NRURQD�YLU�V�SRWDQVL\HO�RODUDN�JHQLú�NDSVDPOÕ�KDON�
VD÷OÕ÷Õ� VRQXoODUÕ� RODQ� \HQL� ELU� N�UHVHO� VDOJÕQGÕU�� +DVWDOÕ÷ÕQ�
NRQWURO�QGH�HQ�HWNLOL�\|QWHP�DúÕ�JHOLúWLULOPHVLGLU��$QFDN�DúÕ�
oDOÕúPDODUÕ�PDOL\HWOL�YH�NÕVD�V�UHGH�VRQXoODQDPD\DFD÷Õ�J|]�
|Q�QH�DOÕQGÕ÷ÕQGD�\HQL�DOWHUQDWLI�\ROODU�JHUHNPHNWHGLU��$\QÕ�
]DPDQGD�PHYFXW�DúÕODUÕQ�VD÷ODGÕ÷Õ�LPP�QL]DV\RQXQ�HWNLQOLN�
V�UHVL� GH� KHQ�]� WDUWÕúPDOÕGÕU�� 7�P� EX� ELOJLOHU� EL]H� VDOJÕQ�
D]DOVD�GD�HQIHNVL\RQXQ�LQVDQODU�DUDVÕQGD�X]XQ�ELU�V�UH�GDKD�
GHYDP�HGHFH÷LQL�LúDUHW�HWPHNWHGLU��g]HOOLNOH�ELUH\OHU�DUDVÕQ-
GDNL� IDUNODU� GLNNDWH� DOÕQGÕ÷ÕQGD� DúÕODQPÕú� LQVDQODUÕQ�
ED]ÕODUÕQÕQ� GD� HQIHNVL\RQGDQ� FLGGL� úHNLOGH� HWNLOHQPHVL�
RODVÕGÕU��%X�GXUXPODU�HWNLQ�WHGDYL�VD÷OD\DFDN�LODo�DUD\ÕúÕQÕQ�
GHYDP�HWPHVL� JHUHNWL÷LQL� RUWD\D� oÕNDUPDNWDGÕU��%X�QHGHQOH�
DQWLURPDWL]PDO�RODUDN�)'$�RQD\OÕ� ELU� LODo�RODQ�$)¶LQ�YLUDO�
UHSOLNDV\RQX�|QOH\LFL�HWNLVL�LQ�YLYR�DUDúWÕUPDODUOD�GHVWHNOHQ-
PHOLGLU�� 'HUOHPHPL]LQ� EX� NRQXGD� SODQODQDFDN� oDOÕúPDODUD�
KLSRWH]� �UHWPHGH� YH� SODQODPD� \DSPDGD� NDWNÕ� VD÷OD\DFD÷Õ�
G�ú�QFHVLQGH\L]�

���

&DQGDQ�ø$��YH�DUN�$NG�7ÕS�'�����������

PHYFXWWXU�� <R÷XQ� RODUDN� DNFL÷HUFLOHUGHNL� WLS� ,,� DOYHRODU�
K�FUHOHUGH� ROPDVÕQD� HN� RODUDN� E|EUHNWH�� ED÷ÕUVDNODUGD��
WHVWLVWH�� NDOSWH� YH� NDUDFL÷HUGH� GH� HNVSUHVH� HGLOPHNWHGLU�
������������$&(���UHVHSW|U�Q�Q�LQFH�ED÷ÕUVDN�HSLWHO�K�FUHO-
HULQGH� GH� HNVSUHVH� HGLOPHVL� GDPDOFÕN� \ROX\OD� EXODúDQ�
6$56�&RY� LoLQ� IDUNOÕ� JLULú� \ROODUÕ� VXQPDNWDGÕU� ���������
6$56�&RY6SLNH�SURWHLQL�$&(���HNVSUHV\RQXQX�D]DOWPDNWD�
EX�GXUXP�úLGGHWOL�DNXW�VROXQXP�\HWPH]OL÷LQH��$FXWH�UHVSLUD-
WRU\� GLVWUHVV� V\QGURPH�$5'6�� \RO� DoPDNWDGÕU��
6$56�&RY6SLNH�SURWHLQLQLQ�LQ�YLYR�RODUDN�IDUHOHUH�HQMHNVL\-
RQX� UHQLQ�DQML\RWHQVLQ�\ROXQX�EORNH� HGHUHN� DNFL÷HU�\HWPH-
]OL÷LQL� N|W�OHúWLUPHNWHGLU�� %X� VRQXo� 6$56�&RY� HQIHNVL\-
RQXQXQ�VÕNOÕNOD�YH�úLGGHWOL�RODUDN�DNFL÷HU�\HWPH]OL÷LQH�QHGHQ�
ROGX÷XQX�PROHN�OHU�RODUDN�DoÕNODPDNWDGÕU������

+W Q̂L��!�<MLI Q̂[QVLM�,MVMVMV�3]TTIVÜTIV�ʈTItTIZ
<HQL�NRURQDYLU�V�VDOJÕQÕQGD�VHPSWRP�J|VWHUHQ�HQIHNWH�ELUH\-
OHULQ�WHGDYLVL�DPDFÕ\OD�DQWLYLUDOOHU�EDúWD�ROPDN��]HUH�DQWLEL\-
RWLNOHU�YH�DQWLSDUD]LWHU�LODoODU�NXOODQÕOPDNWD�YH�GHQHQPHNWH-
GLU��%XQXQOD�EHUDEHU�ROXúDQ�DUWPÕú� LPP�Q�\DQÕWÕQ�NRQWURO��
LoLQ� VWHURLGOHU� YH�PRQRNORQDO� DQWLNRUODUÕQ� NXOODQÕOGÕ÷Õ� ED]Õ�
oDOÕúPDODU� GD� EXOXQPDNWDGÕU��<LQH� LPP�Q� \DQÕWÕQ� NRQWURO��
LoLQ� PH]HQNLPDO� N|N� K�FUHOHU� YH\D� EXQODUGDQ� HOGH� HGLOHQ�
HNVR]RPODU� GD� GHQHQPLúWLU�� +kOLKD]ÕUGD� LODoODU� YH� K�FUHVHO�
WHGDYL� \|QWHPOHULQLQ� KLoELUL� WDP� RODUDN� HWNLQ� WHGDYLQLQ�
VD÷ODQPDVÕQGD�EDúDUÕ�VD÷ODPDPÕúWÕU���������

.ORURNLQ�� ��DPLQRNLQROLQ� W�UHYL� DQWLPDODU\DO� ELU� LODoWÕU��

.ORURNLQ� VÕWPD� WHGDYLVLQGHQ� EDúND� URPDWRLG� DUWULW�� OXSXV�
HULWHPDWR]XV�YH�VM|JUHQ�VHQGURPX�KDVWDOÕNODUÕQGD�GD�NXOODQÕO-
PDNWDGÕU� ������ (N� RODUDN� +HSDWLW� &� YLU�V�Q�Q� K�FUHOHUH�
JLULúLQL� YH� UHSOLNDV\RQXQX� D]DOWWÕ÷Õ� GD� VDSWDQPÕúWÕU��
.ORURNLQ¶LQ� IDUNOÕ� PHNDQL]PDODUOD� KDVWDOÕN� �]HULQH� HWNLOL�
ROGX÷X� LOHUL� V�U�OP�úW�U�� %XQODUGDQ� LONL� OL]R]RPDO� S+¶Õ�
DUWÕUDUDN�6$56�&RY�YLU�V�Q�Q�UHSOLNDV\RQXQX�YH�I�]\RQXQX�
|QOHPHN��'L÷HU�PHNDQL]PD�LVH�$&(���UHVHSW|U�Q��JOLNR]L-
ODV\RQD�X÷UDWÕS�NRQDNoÕ�K�FUH\H�ED÷ODQPDVÕQÕ�HQJHOOHPHNWLU�
�7DEOR�,��������.ORURNLQ�SURLQIODPXWXDU�VLQ\DO�DNWLYDV\RQXQX�
YH�VLWRNLQ��UHWLPLQL�LQKLEH�HWPHNWH�EX�GXUXP�RQX�&RYLG����
WHGDYLVLQGH�|QHPOL�ELU� WHGDYL�DMDQÕ�\DSPDNWDGÕU�������'L÷HU�
WDUDIWDQ�NORURNLQ��)'$�WDUDIÕQGDQ�NRURQD�YLU�V�WHGDYL�HWPHN�
LoLQ�RQD\ODQPDPÕúWÕU������

+LGURNVLNORURNLQ�� .ORURNLQ� W�UHYL� ELU� LODoWÕU�� (WNL�
PHNDQL]PDVÕQÕQ� SROLPHUD]� HQ]LPLQL� LQKLEH� HGHUHN� J|VWHULU��
)DJROL]R]RPXQ� S+¶ÕQÕ� DUWÕUDUDN� K�FUH� UHVHSW|U� JOLNR]LODV-
\RQXQD� P�GDKDOH� HGLS� ELUOHúPH\L� HQJHOOHU� �7DEOR� ,���
&RYLG����WHGDYLVLQGH�HWNLVL�HQ�WDUWÕúÕODQ�LODoODUGDQ�ROXS�oR÷X�
�ONH�NXOODQÕPÕQD�VRQ�YHUPLúWLU��øODo�FLGGL�\DQ�WHVLUOHUH�QHGHQ�
RODELOPHNWHGLU������

5HPGHVLYLU�� $GHQR]LQ� Q�NOHRWLG� DQDOR÷X� RODQ� ELU� LODoWÕU��
9LUDO�51$�SROLPHUD]Õ�LQKLEH�HGHU��51$�SROLPHUD]�DNWLYLWH-
VLQGHQ� GROD\Õ� 0(56�&RY¶XQ� VHPSWRPODUÕQÕ� YH� DNFL÷HU�
OH]\RQODUÕQÕ�|QOHPHNWHGLU��(EROD�YH�1LSDK�YLU�V�HQIHNVL\RQ-
ODUÕQÕQ�WHGDYLVLQGH�GH�NXOODQÕOPDNWDGÕU��7DEOR�,���5HPGHVLYLU�
�����Q�&RY¶D�GX\DUOÕ�+XK���K�FUHOHULQGH�HQIHNVL\RQX�D\UÕFD�

EURQúL\DO�HSLWHO�K�FUHOHULQGH�&RYLG����UHSOLNDV\RQXQX�LQKLEH�
HWPHNWHGLU� ���������$QFDN� UHPGHVLYLUOH� LOJLOL� PHYFXW� oR÷X�
oDOÕúPDGD�SODVHER�YH\D�DNWLI�NDUúÕODúWÕUÕFÕ�ROPDGÕ÷ÕQGDQ�QHW�
ELU� VRQXo� oL]HELOPHN� P�PN�Q� J|]�NPHPHNWHGLU�� 5HPGH-
VLYLULQ� NOLQLN� HWNLQOL÷LQL� GH÷HUOHQGLUHELOPHN� LoLQ� GHYDP�
HWPHNWH�RODQ�UDQGRPL]H�NRQWUROO��NOLQLN�GHQHPH�VRQXoODUÕQÕ�
EHNOHPHN�JHUHNPHNWHGLU������

)DYLSLUDYLU���51$��ED÷ÕPOÕ��51$��SROLPHUD]Õ��LQKLEH��HGHQ��
DQWLYLUDO� � ELU� � LODoWÕU�� � øQIOXHQ]D� YLU�V�Q�Q� WHGDYLVL� LoLQ�
NXOODQÕOPDNWDGÕU��7DEOR�,��������6$56�&RY���YLU�V�Q�Q�YLUDO�
NOLUHQV�V�UHVLQL�|QHPOL�|Oo�GH�D]DOWDUDN�WHGDYL�LoLQ�XPXW�YDDW�
HWPHNWHGLU� ������ $QFDN� PHYFXW� ELOJLOHU� IDYLSLUDYLUL�
&29,'���� WHGDYLVL� LoLQ� |QHUPH\H� \HWHUOL� GH÷LOGLU�� HN�
oDOÕúPDODUD�LKWL\Do�YDUGÕU������

$]LWURPLVLQ��*HQLú� VSHNWUXPOX�PDNUROLG� W�UHYL� DQWLEL\RWLN�
\R÷XQ�RODUDN� VROXQXP�YH� HQWHULN� EDNWHUL� HQIHNVL\RQODUÕQGD�
NXOODQÕOPDNWDGÕU�������(N�RODUDN�=LND�YH�(EROD�YLU�V�HQIHNVL-
\RQODUÕQÕ� GD� |QOHGL÷L� ELOGLULOPLúWLU�� 3URWHLQ� VHQWH]LQL� LQKLEH�
HGHUHN� DQWLEDNWHUL\HO� HWNL� J|VWHULU� �7DEOR� ,��� &RYLG����
WHGDYLVLQGH�WHN�EDúÕQD�NXOODQÕPÕ�LOH�LOJLOL�ELOJLOHU�\HWHUVL]GLU��
%XQXQOD� EHUDEHU� KLGURNVLNORURNLQ� LOH� ELUOLNWH� NXOODQÕPÕQÕQ�
GDKD�oRN�YLU�V�HOLPLQH�HWWL÷L�J|U�OP�úW�U� ������$]LWURPLVLQ�
4�7�DUDOÕ÷ÕQÕ�X]DWÕS��YHQWULN�OHU�WDúLNDUGL\H�H÷LOLP�\DUDWDELO-
LU��%X�QHGHQOH�|]HOOLNOH�47¶\L�X]DWDQ�EDúND�ELU�NOLQLN�GXUXPX�
RODQ�KDVWDODUGD�D]LWURPLVLQ�NXOODQÕOPDPDOÕGÕU������

øYHUPHNWLQ��$QWLKHOPLQWLN�ELU�LODo�ROPDVÕQÕQ�\DQÕQGD�'DQJ�
KXPPDVÕ�� -DSRQ� HQVHIDOLWL� YH� &KLNXQJXQ\D� YLU�VOHULQLQ�
WHGDYLVL� LoLQ� NXOODQÕOPÕúWÕU� ������ 9LUDO� JHQRPXQ� NRQDNoÕ�
K�FUH\H�JHoLúLQL�VD÷OD\DQ�LQWHJUD]ÕQ�HWNLVLQL�EORNH�HWPHNWH-
GLU�� øYHUPHNWLQ¶LQ� EX� úHNLOGHNL� JHQRP� WDúÕPD� HQJHOOH\LFL�
DNWLYLWHVL� 6$56�&RY� �� UHSOLNDV\RQXQX� HQJHOOHPHNWHGLU�
�7DEOR� ,��� .�OW�U� oDOÕúPDODUÕQGD� 6$56�&RY� �� LOH� HQIHNWH�
K�FUHQLQ� LYHUPHNWLQ� LOH� PXDPHOH� HGLOPHVL� YLUDO� 51$� GD�
������¶OLN� ELU� D]DOPD�J|VWHUPLúWLU� ������$QFDN�&29,'����
WHGDYLVLQGH�NXOODQÕODELOPHVL�LoLQ�GDKD�ID]OD�LQ�YLWUR��LQ�YLYR�
YH�NOLQLN�oDOÕúPDODUD�JHUHN�YDUGÕU������

/RSLQDYLU�� 5LWRQDYLU� LOH� NRPELQH� KDOGH� +,9��� SURWHD]�
LQKLELW|U�G�U��/RSLQDYLU���NLPRWULSVLQ�EHQ]HUL�SURWHD]D�HWNL�
HGLS�6$56�&RY���YH�0(56�&RY�HQIHNVL\RQODUÕQGD�NXOODQÕO-
PDNWDGÕU�������/RSLQDYLU�6$56�&RY���UHSOLNDV\RQXQX�LQKLEH�
HWPHNWHGLU� ������ 6LQJDSXU
GD� &29,'���� RODQ� EHú� KDVWD��
GHVDW�UDV\RQGDQ�|QFHNL���LOD���J�Q�LoLQGH�ORSLQDYLU�LOH�WHGDYL�
HGLOPLú��DQFDN�NOLQLN�ID\GD�QHW�NDQÕWODQDPDPÕúWÕU��7DEOR�,���
/RSLQDYLU� EDúODQJÕFÕQGDQ� LWLEDUHQ�����J�Q� LoLQGH���KDVWDGD�
KDVWDOÕ÷ÕQ� LOHUOHPHVL� |QOHQHPHPLúWLU�� 1D]RIDULQJHDO�
V�U�QW�OHULQ� YLUDO� \�N�QGHNL� D]DOPDGD� ORSLQDYLU� LOH� WHGDYL�
HGLOHQ� YH� WHGDYL� HGLOPH\HQOHU� DUDVÕQGD� IDUN� WHVSLW�
HGLOPHPLúWLU������



3DUÕOGDU�+��7DULKWH�%XODúÕFÕ�+DVWDOÕN�6DOJÕQODUÕ��
7HSHFLN�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�'HUJLVL��
���������(N�VD\Õ���������

$OSDJR�+��$OSDJR�'2��.RURQD�9LU�V�YH�6RV\RH-
NRQRPLN� 6RQXoODU�� ,%$'� 6RV\DO� %LOLPOHU�
'HUJLVL�������������������

<ROXQ�0�� øVSDQ\RO� JULELQLQ� G�Q\D� YH�2VPDQOÕ�
'HYOHWL��]HULQGHNL�HWNLOHUL��$GÕ\DPDQ�hQLYHUVL-
WHVL� 6RV\DO� %LOLPOHU� (QVWLW�V�� 7DULK�$QDELOLP�
'DOÕ�<�NVHN�/LVDQV�7H]L�$GÕ\DPDQ��$GÕ\DPDQ�
hQLYHUVLWHVL�������

7DWDU�%��$GDU�3��6$56�&R9����0LNUREL\RORML�YH�
(SLGHPL\RORML�� 7HSHFLN� (÷LW�� 9H� $UDúW�� +DVW��
'HUJLVL����������(N�VD\Õ���������

KWWSV���ZZZ�ZKR�LQW�HPHUJHQFLHV�GLVHDVHV�QRY-
HO�FRURQDYLUXV������,QWHUQHW�������$SULO�������

%D\KDQ�9��&RYLG����.�UHVHO�6DOJÕQ�%D÷ODPÕQGD�
*�QGHOLN�+D\DWÕQ�'HQHWLPL��ùHKLU�YH�0HGHQL\HW�
ùHKLU�$UDúWÕUPDODUÕ�'HUJLVL�-RXUQDO�RI�&LW\�DQG�
&LYLOL]DWLRQ�����������������������

:HLVV�65��/HLERZLW]�-/��&RURQDYLUXV�SDWKRJHQ-
HVLV��$GY�9LUXV�5HV������������������

6X�6��:RQJ�*��6KL�:��/LX�-��/DL�$&.��=KRX�-��HW�
DO�� (SLGHPLRORJ\��*HQHWLF�5HFRPELQDWLRQ�� DQG�
3DWKRJHQHVLV�RI�&RURQDYLUXVHV��7UHQGV�0LFUREL-
RO���������������������

.857�� $�� )�� .$5$$/ø�� 5�� 6$56�&R9���
1HGLU��%XJ�QH�1DVÕO�*HOGLN"�0HGLFDO�5HVHDUFK�
5HSRUWV�����������������

<H�=:��<XDQ�6��<XHQ�.6��)XQJ�6<��&KDQ�&3��-LQ�
'<�� =RRQRWLF� RULJLQV� RI� KXPDQ� FRURQDYLUXVHV��
,QW�-�%LRO�6FL����������������������

/L� =�� 7RPOLQVRQ� $&�� :RQJ� $+�� =KRX� '��
'HVIRUJHV� 0�� 7DOERW� 3-�� HW� DO�� 7KH� KXPDQ�
FRURQDYLUXV�+&R9����(�6�SURWHLQ�VWUXFWXUH�DQG�
UHFHSWRU�ELQGLQJ��(OLIH����������H������

%RQDYLD�$��=HOXV�%'��:HQWZRUWK�'(��7DOERW�3-��
+ROPHV�.9��,GHQWLILFDWLRQ�RI�D�UHFHSWRU�ELQGLQJ�
GRPDLQ� RI� WKH� VSLNH� JO\FRSURWHLQ� RI� KXPDQ�
FRURQDYLUXV� +&R9����(�� -� 9LURO��
������������������
 

g]NDQ�6��.R\XW�UN�0��0HVHQFK\PDO�6WHP�&HOO�
7KHUDS\� DQG� 1HZ� $SSURDFKHV� LQ� &RYLG�� ���
3DWLHQWV��&HUUDKSDVD�0HG�-����-XQH��������������
������

=KX�1��=KDQJ�'��:DQJ�:��/L�;��<DQJ�%��6RQJ�-��
HW�DO��&KLQD�1RYHO�&RURQDYLUXV�,QYHVWLJDWLQJ�
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DQG�5HVHDUFK�7HDP��$�1RYHO�&RURQDYLUXV�IURP�
3DWLHQWV�ZLWK�3QHXPRQLD�LQ�&KLQD��������1�(QJO�
-�0HG���������������������

:DQ� <�6KDQJ� -�� *UDKDP� 5�%DULF� 5�� 6�� /L�
)�5HFHSWRU�UHFRJQLWLRQ�E\�WKH�QRYHO�FRURQD�YLUXV�
IURP�:XKDQ��DQ�DQDO\VLV�EDVHG�RQ�GHFDGH�ORQJ�
VWUXFWXUDO�VWXGLHV�RI�6$56�FRURQD�YLUXV��-RXUQDO�
RI�YLURORJ\�������������H���������

)XQJ� 76�� /LX� ';�� &RURQDYLUXV� LQIHFWLRQ�� (5�
VWUHVV�� DSRSWRVLV� DQG� LQQDWH� LPPXQLW\�� )URQW�
0LFURELRO��������������

+XDQJ�,&��%RVFK�%-��/L�)��/L�:��/HH�.+��*KLUDQ�
6�� HW� DO�� 6$56� FRURQDYLUXV�� EXW� QRW� KXPDQ�
FRURQDYLUXV�1/����XWLOL]HV�FDWKHSVLQ�/�WR�LQIHFW�
$&(��H[SUHVVLQJ� FHOOV�� -� %LRO� &KHP��
���������������������

*H�;<��/L� -/��<DQJ�;/��&KPXUD�$$��=KX�*��
(SVWHLQ�-+��HW�DO��,VRODWLRQ�DQG�FKDUDFWHUL]DWLRQ�
RI� D� EDW� 6$56�OLNH� FRURQDYLUXV� WKDW� XVHV� WKH�
$&(��UHFHSWRU��1DWXUH�����������������������

=KRX�3��<DQJ�;/��:DQJ�;*��+X�%��=KDQJ�/��
=KDQJ�:��HW�DO��$�SQHXPRQLD�RXWEUHDN�DVVRFLDW-
HG� ZLWK� D� QHZ� FRURQDYLUXV� RI� SUREDEOH� EDW�
RULJLQ��1DWXUH������������������������

=X�=<�� -LDQJ�0'��;X�33��&KHQ�:�1L�44��/X�
*0��HW�DO���.RURQD�YLU�V�KDVWDOÕ÷Õ�����
�&29,'������ dLQ
GHQ� ELU� SHUVSHNWLI�� 5DG\ROR-
ML��������������

6LQJKDO� 7�� $� 5HYLHZ� RI� &RURQDYLUXV�
'LVHDVH������ �&29,'������ ,QGLDQ� -� 3HGLDWU��
�����������������

:DQJ��:���7DQJ�� -���	�:HL��)��8SGDWHG�XQGHU-
VWDQGLQJ�RI�WKH�RXWEUHDN�RI������QRYHO�FRURQDYL-
UXV�������‐-QR&XURQ9D�O��RLQI�������
:PHXGKLDFQDO���&YLKURLQORD�J\��������������
 
'LNPHQ��$8��.,1$�0+��g]NDQ�6�� øOKDQ�01��
&29,'���� HSLGHPL\RORMLVL�� 3DQGHPLGHQ� QH�
|÷UHQGLN��-RXUQDO�RI� �ELRWHFKQRORJ\�DQG�
VWUDWHJLF�KHDOWK�UHVHDUFK����������������

6KL�+��+DQ�;��-LDQJ�1��&DR�<��$OZDOLG�2��*X�-��
HW� DO�� dLQ
LQ� :XKDQ� NHQWLQGH� &29,'����
SQ|PRQLOL� ��� KDVWDQÕQ� UDG\RORMLN� EXOJXODUÕ��
WDQÕPOD\ÕFÕ� ELU� oDOÕúPD�� /DQFHW� EXODúÕFÕ�
KDVWDOÕNODUÕ�����������������������
 

6LPPRQV� *�� =PRUD� 3�� *LHUHU� 6�� +HXULFK� $��
3|KOPDQQ� 6�� 3URWHRO\WLF� DFWLYDWLRQ� RI� WKH�
6$56�FRURQDYLUXV� VSLNH� SURWHLQ�� FXWWLQJ�
HQ]\PHV�DW�WKH�FXWWLQJ�HGJH�RI�DQWLYLUDO�UHVHDUFK��
$QWLYLUDO�5HV���������������������
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&KHQ�<��*XR�<��3DQ�<��=KDR�=-��6WUXFWXUH�DQDO\-
VLV� RI� WKH� UHFHSWRU� ELQGLQJ� RI� ������ Q&R9��
%LRFKHP� %LRSK\V� 5HV� &RPPXQ��
���������������±���

+RX�<��=KDR�-��0DUWLQ�:��.DOOLDQSXU�$��&KXQJ�
0.�� -HKL� /�HW� DO�� &29,'���
XQ� JHQHWLN�
GX\DUOÕOÕ÷ÕQD� LOLúNLQ� \HQL� ELOJLOHU�� $&(�� YH�
703566�� SROLPRUIL]P� DQDOL]L�� %0&�
WÕEEÕ������������������

+DPPLQJ�,��7LPHQV�:��%XOWKXLV�0/��/HO\�$7��
1DYLV� *�� YDQ� *RRU� +�� 7LVVXH� GLVWULEXWLRQ� RI�
$&(��SURWHLQ��WKH�IXQFWLRQDO�UHFHSWRU�IRU�6$56�
FRURQDYLUXV��$�ILUVW�VWHS�LQ�XQGHUVWDQGLQJ�6$56�
SDWKRJHQHVLV��-�3DWKRO��������������������

.XED�.�,PDL�<��5DR�6��*DR�+��*XR�)��*XDQ�%��
HW� DO�$� FUXFLDO� UROH� RI� DQJLRWHQVLQ� FRQYHUWLQJ�
HQ]\PH����$&(���LQ�6$56�FRURQDYLUXV±LQGXFHG�
OXQJ�LQMXU\��1DWXUH�PHGLFLQH��������������������

6KL�/��+XDQJ�+��/X�;��<DQ�;��-LDQJ�;��;X�5�HW�
DO�� (IIHFW� RI� KXPDQ� XPELOLFDO� FRUG�� GHULYHG�
PHVHQFK\PDO� VWHP� FHOOV� RQ� OXQJ� GDPDJH� LQ�
VHYHUH� &29,'���� SDWLHQWV�� D� UDQGRPL]HG��
GRXEOH�EOLQG�� SODFHER�FRQWUROOHG� SKDVH� �� WULDO��
6LJQDO�7UDQVGXFW�7DUJHW�7KHU���������������

6HQJXSWD� 9�� 6HQJXSWD� 6�� /D]R� $�� :RRGV� 3��
1RODQ�$�� %UHPHU� 1�� ([RVRPHV� 'HULYHG� IURP�
%RQH� 0DUURZ� 0HVHQFK\PDO� 6WHP� &HOOV� DV�
7UHDWPHQW� IRU� 6HYHUH� &29,'����� 6WHP� &HOOV�
'HY���������������������

6FKUH]HQPHLHU� (�� '|UQHU� 7�� 0HFKDQLVPV� RI�
DFWLRQ�RI�K\GUR[\FKORURTXLQH�DQG�FKORURTXLQH��
LPSOLFDWLRQV� IRU� UKHXPDWRORJ\��1DW�5HY�5KHX-
PDWRO���������������������

%HELWR÷OX�%7��(OLI�2��+RG]LF�$��+DWLER÷OX�1��
g]NDQ� .�� .ORURNLQ�+LGURNVLNORURNLQ��
&29,'���� WHGDYLVL� LOH�J�QGHPH�JHOHQ�HVNL�ELU�
LODFD� IDUPDNRORMLN� EDNÕú��$QDGROX� .OLQL÷L� 7ÕS�
%LOLPOHUL�'HUJLVL������������������

=KRX�'��'DL�60��7RQJ�4��&29,'�����D�UHFRP-
PHQGDWLRQ�WR�H[DPLQH�WKH�HIIHFW�RI�K\GUR[\FKOR-
URTXLQH�LQ�SUHYHQWLQJ�LQIHFWLRQ�DQG�SURJUHVVLRQ��
-�$QWLPLFURE�&KHPRWKHU���������������������

0XWOX� 2�� 8\JXQ� ø�� (UGHQ� )�� .RURQDYLU�V�
+DVWDOÕ÷Õ��&29,'�����7HGDYLVLQGH�ELOLQHQ
øODoODU�� .RFDHOL� hQLYHUVLWHVL� 6D÷OÕN� %LOLPOHUL�
'HUJLVL����������������������
 
:DQJ�0��&DR�5��=KDQJ�/��<DQJ�;��/LX�-��;X�0��
HW� DO�� 5HPGHVLYLU� DQG� FKORURTXLQH� HIIHFWLYHO\�
LQKLELW� WKH� UHFHQWO\� HPHUJHG�QRYHO� FRURQDYLUXV�
������Q&R9�� LQ� YLWUR�� &HOO� 5HV��
������������������

6LQJK�$.��6LQJK�$��6LQJK�5��0LVUD�$��5HPGH-
VLYLU�LQ�&29,'�����$�FULWLFDO�UHYLHZ�RI�SKDUPD-
FRORJ\��SUH�FOLQLFDO�DQG�FOLQLFDO�VWXGLHV��'LDEH-
WHV�0HWDE�6\QGU��������������������

<DPDPXUD�+��0DWVXXUD�+��1DNDJDZD�-��)XNXR-
ND�+��'RPL�+��&KXMRK�6��(IIHFW�RI� IDYLSLUDYLU�
DQG� DQ� DQWL�LQIODPPDWRU\� VWUDWHJ\� IRU�
&29,'�����&ULW�&DUH�����������������

&RRPHV� ($�� +DJKED\DQ� +�� )DYLSLUDYLU�� DQ�
DQWLYLUDO�IRU�&29,'���"�-�$QWLPLFURE�&KHPR-
WKHU��������������������

'DPOH� %�� 9RXUYDKLV� 0�� :DQJ� (�� /HDQH\� -��
&RUULJDQ�%��&OLQLFDO�3KDUPDFRORJ\�3HUVSHFWLYHV�
RQ� WKH�$QWLYLUDO�$FWLYLW\� RI�$]LWKURP\FLQ� DQG�
8VH� LQ� &29,'����� &OLQ� 3KDUPDFRO� 7KHU��
�������������������

(NLFL�+��<DUVDQ�(��&29,'����7HGDYLVLQGH�ED]Õ�
%D]Õ� øODoODU� YH� )DUPDNRORMLN� 'H÷HUOHQGLUPH��
$YUDV\D� 6D÷OÕN� %LOLPOHUL� 'HUJLVL�� ������
����������

7DWOÕ� 6)�dDNDU� *�dRODN� %�g]HO� .Õ]ÕO� (7��
&29,'���� SDQGHPLVLQGH� SVLNRIDUPDNRORMLN�
WHGDYL�.OLQLN�3VLNL\DWUL���������(N�����������

*XSWD� '�� 6DKRR� $.�� 6LQJK� $�� ,YHUPHFWLQ��
SRWHQWLDO� FDQGLGDWH� IRU� WKH� WUHDWPHQW� RI� &RYLG�
����%UD]�-�,QIHFW�'LV��������������������

&DO\� /�� 'UXFH� -'�� &DWWRQ� 0*�� -DQV� '$�
:DJVWDII� .0�� 7KH� )'$�DSSURYHG� GUXJ�
LYHUPHFWLQ� LQKLELWV� WKH� UHSOLFDWLRQ� RI�
6$56�&R9��� LQ� YLWUR�� $QWLYLUDO� 5HV�� ������
�����������

*UHJRLUH�0��/H�7XUQLHU�3��*DERULW�%-��9H\UDF�*��
/HFRPWH� 5�� %RXWRLOOH� '�� HW� DO�� /RSLQDYLU�
SKDUPDFRNLQHWLFV� LQ� &29,'���� SDWLHQWV�� -�
$QWLPLFURE�&KHPRWKHU���������������������

%HUQHUV� 3ULFH� 6-�� )LOLSRYVND� $�� *ROG�
FRPSRXQGV� DV� WKHUDSHXWLF� DJHQWV� IRU� KXPDQ�
GLVHDVHV��0HWDOORPLFV�������������������

0DU]R� 7�� 0HVVRUL� /��$� 5ROH� IRU� 0HWDO�%DVHG�
'UXJV� LQ� )LJKWLQJ� &29,'���� ,QIHFWLRQ"� 7KH�
&DVH� RI� $XUDQRILQ�� $&6� 0HG� &KHP� /HWW��
������������������

0DGHLUD�-0��*LEVRQ�'/��.HDQ�:)��.OHJHULV��$��
$XUDQRILQLQ�EL\RORMLN�DNWLYLWHVL�
KDVWDOÕNODUÕQ� \HQL� WHGDYLVL� LoLQ� oÕNDUÕPODU��
,QIODPPRSKDUPDFRORJ\�����������������������
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&LUUL��'���3UDWHVL��$���0DU]R��7��YH�0HVVRUL��/��
&29,'����LoLQ�PHWDOR�WHUDS|WLNOHUL��<HQL�DQWLYL-
UDO� LODoODUÕQ� NHúIL� LoLQ� PHWDO� ED]OÕ� ELOHúLNOHULQ�
NXOODQÕOPDVÕ��8\XúWXUXFX�.HúIL�h]HULQH�8]PDQ�
*|U�ú���������������������

*LO�0ROHV�0��%DVX�8��%�VVLQJ�5��+RIIPHLVWHU�
+��7�UFN�6��9DUFKPLQ�$��HW�DO��*ROG�0HWDOORG-
UXJV� WR�7DUJHW�&RURQDYLUXV�3URWHLQV�� ,QKLELWRU\�
(IIHFWV� RQ� WKH� 6SLNH�$&(�� ,QWHUDFWLRQ� DQG� RQ�
3/SUR�3URWHDVH�$FWLYLW\�E\�$XUDQRILQ�DQG�*ROG�
2UJDQRPHWDOOLFV�� &KHPLVWU\��
��������������������

:DQJ�+�+��6X�&�+��:X�<�-��/LQ�&�$�-��/HH�&�+��
6KHQ�-�/��HW�DO��$SSOLFDWLRQ�RI�JROG�LQ�ELRPHGL-
FLQH�� SDVW�� SUHVHQW� DQG� IXWXUH�� ,QWHUQDWLRQDO�
-RXUQDO�RI�*HURQWRORJ\�������������������

+DQ�6��.LP�.��.LP�+��.ZRQ�-��/HH�<+��/HH�
&.��HW�DO��$XUDQRILQ�LQKLELWV�RYHUSURGXFWLRQ�RI�
SUR�LQIODPPDWRU\� F\WRNLQHV�� F\FORR[\JHQDVH�
H[SUHVVLRQ� DQG� 3*(�� SURGXFWLRQ� LQ� PDFUR-
SKDJHV��$UFK�3KDUP�5HV�������������������

5RWKDQ�+$��6WRQH�6��1DWHNDU�-��.XPDUL�3��$URUD�
.�� .XPDU� 0�� 7KH� )'$�DSSURYHG� JROG� GUXJ�
DXUDQRILQ� LQKLELWV� QRYHO� FRURQDYLUXV�
�6$56�&29���� UHSOLFDWLRQ� DQG� DWWHQXDWHV�
LQIODPPDWLRQ� LQ� KXPDQ� FHOOV�� 9LURORJ\�� ������
���������

&KDIIPDQ�0�� %URJGHQ� 51�� +HHO� 5&�� 6SHLJKW�
70��$YHU\�*6��$XUDQRILQ��$�SUHOLPLQDU\�UHYLHZ�
RI�LWV�SKDUPDFRORJLFDO�SURSHUWLHV�DQG�WKHUDSHX-
WLF� XVH� LQ� UKHXPDWRLG� DUWKULWLV�� 'UXJV��
�������������������

.HEHU�00��%UDWNRYLþ�,+��/DLQãþHN�'��%HQþLQD�
0��*RYHGQLN�7��2UHKHN�6��3ODSHU�7�� -D]EHF�9��
%HUJDQW� 9�� *UDVV� 9�� 3LFKOPDLU� $�� -HUDOD� 5��
'LVUXSWLRQ� RI� GLVXOILGHV�ZLWKLQ�5%'� RI� 6$56�
‐CoV‐���VSLN�LQKLELWLRQ�E\�UHJLVWHUHG�GUXJV��7KH�
)$6(%�-RXUQDO��������������H������
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ÖZ
(URLQ�LQKDODV\RQX�DNFL÷HUOHUGH�EURQNRVSD]P��DVWÕP�DWD÷Õ�YH�DNXW�HR]LQRILOLN�SQ|PRQL\H�QHGHQ�
RODELOLU��.OLQLN�RODUDN�KDILI�ELU�WDEORGDQ�PHNDQLN�YHQWLODV\RQ�JHUHNWLUHFHN�NDGDU�D÷ÕU�ELU�WDEOR\D�
\RO�DoDELOLU��%X�\D]ÕGD�HURLQ�LQKDODV\RQX�VRQUDVÕ�DVWÕP�DWD÷Õ�WDEORVX\OD�EDúYXUDQ�LNL�ROJX�VXQXO-
PXú�YH�OLWHUDW�U�J|]GHQ�JHoLULOPLúWLU��

Anahtar Sözcükler: 
$VWÕP�DOHYOHQPHVL��%URQNRVSD]P��(URLQ�LQKDODV\RQX

ABSTRACT
+HURLQ�LQKDODWLRQ�FDQ�FDXVH�EURQFKRVSDVP�LQ�WKH�OXQJV��DVWKPD�H[DFHUEDWLRQ�DQG�DFXWH�HRVLQR-
SKLOLF�SQHXPRQLD��6WDUWLQJ�IURP�D�FOLQLFDOO\�PLOG�SLFWXUH��LW�FDQ�UHVXOW�LQ�D�FOLQLFDO�SLFWXUH�WKDW�LV�
VHYHUH�HQRXJK�WR�UHTXLUH�PHFKDQLFDO�YHQWLODWLRQ�VXSSRUW��,Q�WKLV�DUWLFOH��WZR�FDVHV�ZKR�DSSOLHG�
ZLWK� DVWKPD� H[DFHUEDWLRQ� DIWHU� KHURLQ� LQKDODWLRQ�ZLOO� EH� SUHVHQWHG� DQG� WKH� OLWHUDWXUH�ZLOO� EH�
UHYLHZHG�

Key Words: 
([DFHUEDWLRQ�RI�DVWKPD��%URQFKRVSDVP��+HURLQ�LQKDODWLRQ

/ʈ:ʈ̪
(URLQLQ� ³HMGHUKD\Õ� NRYDODPDN´� RODUDN� ELOLQHQ� ELU� WHNQLNOH� VROXQPDVÕ�� SXOPRQHU� WRNVLVLWH� LOH�
LOLúNLOHQGLULOPLúWLU�������(URLQ�LQKDODV\RQXQXQ��DVWÕPOÕODUGD�YH�GDKD�|QFH�DVWÕP�|\N�V��ROPD\DQ�
NLúLOHUGH�FLGGL�EURQNRVSD]PD�\RO�DoWÕ÷Õ�J|U�OP�úW�U������%X�\D]ÕGD�HURLQ� LQKDODV\RQX�VRQUDVÕ�
DVWÕP�DWD÷Õ�WDEORVX\OD�EDúYXUDQ�LNL�ROJX�VXQXOPXú�YH�OLWHUDW�U�J|]GHQ�JHoLULOPLúWLU�

Olgu 1
2WX]��o�\DúÕQGD�NDGÕQ�KDVWD��EHú�J�QG�U�GHYDP�HGHQ�NXUX�|NV�U�N��QHIHV�GDUOÕ÷Õ��KÕUÕOWÕ�YH�J|÷�V�
D÷UÕVÕ� LOH� SROLNOLQL÷H� EDúYXUGX�� g]JHoPLúLQGH� DUDOÕNOÕ� RODUDN� VDOEXWDPRO� NXOODQÕPÕ� PHYFXWWX�
IDNDW� WDQÕ� DOPÕú� KHUKDQJL� ELU� VROXQXP� \ROX� KDVWDOÕ÷Õ� \RNWX��%DúYXUXVXQGDQ� �o� D\� |QFH� KDILI�
D÷ÕUOÕNWD� &29,'���� SQ|PRQLVL� WDQÕVÕ� ROXS�� &29,'� LoLQ� DúÕ� ROPDPÕúWÕ�� +HUKDQJL� ELU� LúWH�
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