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XODúÕODELOLU��<D]DU�ODU�GDQ�\D]ÕODUÕQÕQ�\D\ÕPÕ�LoLQ�KHUKDQJL�ELU��FUHW�
WDOHS�HGLOPH]�

2NX\XFXODU�GHUJL� LoHUL÷LQL�DNDGHPLN�YH\D�H÷LWVHO�NXOODQÕP�DPDoOÕ�
RODUDN� �FUHWVL]� LQGLUHELOLUOHU�� 'HUJL� KHUNHVH�� �FUHWVL]GLU�� %XQX�
VD÷OD\DELOPHN� LoLQ� GHUJL� $NGHQL]� hQLYHUVLWHVL¶QLQ� PDOL� ND\QDN-
ODUÕQGDQ��HGLW|UOHULQ�YH�KDNHPOHULQ�V�UHJHOHQ�J|Q�OO��oDEDODUÕQGDQ�
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)RUPX´QX� GROGXUXS� LP]DOD\DUDN�� W�P� \D]DUODU� DGÕQD� NDEXO� HWPLú�
VD\ÕOÕU��<D]DUOÕN�LoLQ�JHUHNOL�|Oo�WOHUL�NDUúÕODPD\DQ��DQFDN�oDOÕúPD-
\D�NDWNÕVÕ�RODQ�NLúLOHU�³7HúHNN�U´�E|O�P�QGH�VÕUDODQDELOLU��<D]DUODU��
\D\ÕQÕQ� |]J�Q� ELU� \D]Õ� ROGX÷XQX�� GDKD� |QFH� KHUKDQJL� ELU� \HUGH�
\D\ÕQODQPDGÕ÷ÕQÕ�YH�GH÷HUOHQGLUPH�V�UHFL�LoHULVLQGH�EDúND�KHUKDQJL�
ELU�\HUGH�\D\ÕQODPD�JLULúLPLQGH�EXOXQPD\DFDNODUÕQD�\|QHOLN�LP]DOÕ�
ELU�EH\DQGD�EXOXQPDOÕGÕUODU�
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NDEXO�HWPLú�VD\ÕOÕUODU��*|QGHULOHQ�\D]ÕODU�\D\ÕQODQVÕQ�YH\D�\D\ÕQODQ-
PDVÕQ�LDGH�HGLOPH]��\DOQÕ]�\D\ÕQODQPD\DQ�UHVLPOHU�YH�úHNLOOHU�LVWHN�
�]HULQH�\D]DUÕQD�J|QGHULOHELOLU�
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G�]HQOHPHN� \HWNLVLQH� VDKLSWLU�� (GLW|U� YH� GLO� HGLW|UOHUL�� \D]ÕP� GLOL��
LPOD�G�]HOWPHOHUL�YH�ND\QDNODUÕQ�\D]ÕP�NXUDOODUÕQD�X\JXQOX÷XQXQ�
GHQHWLPL�YH�LOJLOL�GL÷HU�NRQXODUGD�GH÷LúLNOLN�YH�G�]HOWPHOHULQ�\DSÕO-
PDVÕQGD�WDP�\HWNLOLGLU��0DNDOHGH�GDKD�|QFH�\D\ÕQODQPÕú�DOÕQWÕ�\D]Õ��
WDEOR��UHVLP�YE��YDU�LVH��PDNDOHQLQ�VRUXPOX�\D]DUÕ��LOJLOL�\D\ÕQ�KDNNÕ�
VDKLELQGHQ�YH�\D]DUODUÕQGDQ�\D]ÕOÕ�L]LQ�DOPDN��D\UÕFD�EXQX�PDNDOHGH�
EHOLUWPHN�]RUXQGDGÕU�

<D\ÕQ�6�UHFL�YH�0DNDOH�'H÷HUOHQGLUPH�6�UHVL
$NGHQL]� 7ÕS� 'HUJLVL¶QH� J|QGHULOHQ� PDNDOHOHU� |QFHOLNOH� (GLW|UOHU�
.XUXOX�WDUDIÕQGDQ�QHVQHO�ELU�GH÷HUOHQGLUPH\H�DOÕQDUDN�J|]GHQ�JHoL-
ULOLU�� (GLW|UOHU� \D]ÕODUÕ� GR÷UXGDQ� GR÷UX\D� UHGGHWPH� YH\D� \HQLGHQ�
G�]HQOHQPHVL� LoLQ� JHUL� J|QGHUPH� KDNNÕQD� VDKLSWLU�� %X� DúDPDGD�
\D]ÕQÕQ� UHGGLQL� JHUHNWLUHFHN� ELU� QHGHQ� \RNVD�� \D]Õ� NRQX� LOH� LOJLOL�
LNL� D\UÕ� GDQÕúPDQD� J|QGHULOLU�� 0DNDOH� GH÷HUOHQGLUPHVL� LoLQ� GDY-
HW� HGLOHQ� KDNHPOHULQ� D]DPL� �� J�Q� LoHULVLQGH� GDYHWL� NDEXO� HWPHVL�
LVWHQLU�� $ODQ� GH÷HUOHQGLUPHVLQGHQ� LNL� ROXPOX� KDNHP� UDSRUX� DODQ�
PDNDOH�\D\ÕQODQPD\D�KDN�ND]DQÕU��%LU�ROXPOX�ELU�ROXPVX]�KDNHP�
UDSRUX� DODQ� PDNDOH�� �o�QF�� ELU� KDNHPH� J|QGHULOLU� YH� PDNDOHQLQ�
\D\ÕQODQÕS�\D\ÕQODQPDPDVÕ��o�QF��KDNHPLQ�UDSRUX�YH�YH\D�HGLW|U�
NDUDUÕ�GR÷UXOWXVXQGD�EHOLUOHQLU��'DYHWL�NDEXO�HGHQ�KDNHPOHULQ�GH÷HU-
OHQGLUPH� V�UHOHUL� D]DPL� ��� J�QG�U�� +DNHPOHULQ� GH÷HUOHQGLUPH\L�
NDEXO�HWPHPHVL�YH\D�J�Q�VRQXQGD�GH÷HUOHQGLUPH�UDSRUXQX�J|QGHU-
PHPHVL�GXUXPXQGD�PDNDOH�GH÷HUOHQGLULOPHN��]HUH�\HQL�ELU�KDNHPH�
J|QGHULOLU�� +DNHPOHU�� PDNDOH\L� GH÷HUOHQGLUGLNWHQ� VRQUD� \RUXP� YH�
|QHULOHULQL�LoHUHQ�GH÷HUOHQGLUPH�IRUPXQX�HGLW|UH�J|QGHULUOHU��(GLW|U�
WDUDIÕQGDQ�KDNHP�\RUXP�YH�|QHULOHUL�\D]DUODUD�LOHWLOHUHN�G�]HOWLOP-
Lú�PDNDOH\L�WHNUDU�VLVWHPH�\�NOHPHOHUL�LVWHQLU��<D]DUODUÕQ�G�]HOWPH�
V�UHVL� D]DPL� ��� J�QG�U�� +DNHPOHU� G�]HOWPH� VRQUDVÕ� PDNDOH\L�
WHNUDU�J|UPHN�LVWHPLúVH�PDNDOH�GH÷HUOHQGLULOPHN��]HUH�KDNHPOHUH�
WHNUDU�J|QGHULOLU��%X�V�UHo�KDNHPOHULQ�PDNDOHQLQ�NDEXO��YH\D�UHGGL�
\|Q�QGH�J|U�ú�Q��ELOGLUPHOHULQH�NDGDU�GHYDP�HGHU��+DNHPOHUGHQ�
JHOHQ�J|U�úOHU��HGLW|U�OHU�WDUDIÕQGDQ�HQ�JHo����J�Q�LoHULVLQGH�GH÷HU-
OHQGLULOLU��%X�LQFHOHPH�VRQXFXQGD�QLKDL�NDUDUÕQÕ�\D]DU�ODU�D�LOHWLU�

6RQ� \D\ÕQ� RQD\Õ� NDUDUÕQÕ� HGLW|UOHU� YHULU�� <DSÕODFDN� RODQ� VD\ID�
G�]HQOHPHOHUL� YH� G�]HOWLOHUGHQ� VRQUD�� VRUXPOX� \D]DUODUGDQ� VRQ�
NRQWURO� LVWHQHFHN�YH�\D]ÕOÕ�RODUDN�³\D\ÕP�RQD\Õ´�DOÕQDFDNWÕU��<D\Õ-
PD�NDEXO�HGLOHQ�PDNDOHOHU��NDEXO�WDULKL�VÕUDVÕQD�J|UH�(UNHQ�dHYULP�
øoL� PDNDOHOHU� NÕVPÕQGD� \D\ÕPODQPDNWDGÕU�� %LU� PDNDOHQLQ� HUNHQ�
J|U�Q�PGH�ROPDVÕ� ELU� VRQUDNL� VD\Õ\D�GDKLO� HGLOHFH÷LQL� J|VWHUPH]��
(UNHQ�J|U�Q�P�VÕUDVÕQGD�\D]DUODUÕQ�PDNDOHOHULQL�J|]GHQ�JHoLUPHOHUL�
YH�GHUJL�\D]ÕP�NXUDOODUÕ�YH�PL]DQSDM�DoÕVÕQGDQ�G�]HOWPH�|QHULOHUL-
QL� \D\ÕQ�NXUXOXQD�ELOGLUPHOHUL� JHUHNPHNWHGLU��<D\ÕPODQPDN��]HUH�
NDEXO�HGLOHQ�PDNDOHOHULQ�EDVÕPÕ�������D\�DUDVÕQGDGÕU��%XQXQOD�ELU-
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OLNWH�PDNDOHQLQ�J�QFHOOL÷L��|]J�QO�÷���\D\ÕP�LoLQ�EHNOH\HQ�PDNDOH�
VD\ÕVÕ�JLEL�IDNW|UOHUH�ED÷OÕ�RODUDN�EX�V�UH�GDKD�HUNHQ�YH\D�GDKD�JHo�
RODELOPHNWHGLU��'HUJL�\D\ÕPODQGÕNWDQ�VRQUD�PDNDOHOHUGH�GH÷LúLNOLN�
\DSÕODPDPDNWDGÕU�

<D]ÕODU� N|UOHPH� GDQÕúPDQOÕN� �SHHU�UHYLHZ�� VLVWHPL� X\DUÕQFD��
\D]DUODUÕQ�LVLPOHUL�\D]Õ�PHWQLQGHQ�oÕNDUWÕODUDN�GDQÕúPDQODUD�J|QGHU-
LOLU��<D]DUODUD� GD�� \D]ÕQÕQ� KDQJL� GDQÕúPDQODUD� J|QGHULOGL÷L� LOH� LOJ-
LOL� ELOJL� YHULOPH]�� 'DQÕúPDQODU� YH�<D\ÕQ� .XUXOX� �\HOHUL�� \D]ÕODUÕ�
WRSOXPD�DoÕN�ELU�úHNLOGH�WDUWÕúDPD]��%D]Õ�GXUXPODUGD��GDQÕúPDQODUÕQ�
ELU�\D]Õ\D�DLW�\RUXPODUÕ�� D\QÕ�\D]Õ\Õ� LQFHOH\HQ�GL÷HU�GDQÕúPDQODUD�
HGLW|U� WDUDIÕQGDQ� J|QGHULOHUHN�� GDQÕúPDQODUÕQ� EX� V�UHoWH� D\GÕQ-
ODWÕOPDODUÕ� VD÷ODQDELOLU�� *|QGHULOHQ� \D]Õ\Õ�� YHULOHQ� V�UH� LoHULVLQGH�
GH÷HUOHQGLUPH\HQ�GDQÕúPDQÕQ�\HULQH��EDúND�ELU�GDQÕúPDQD�GD�J|UHY�
YHULOHELOLU�

$NGHQL]�7ÕS�'HUJLVL��\D]DUODUGDQ�DUDúWÕUPD�YH�\D\ÕQ�HWL÷LQH�X\XPOX�
ROXQPDVÕQÕ� LVWHPHNWHGLU��øQVDQODUGD�YH\D�KD\YDQODUGD�JHUoHNOHúWLU-
LOHQ�DUDúWÕUPDODUGD�XOXVDO�YH�XOXVODUDUDVÕ�HWLN�NÕODYX]ODUD�X\XP�YH�LO-
JLOL�HWLN�NXUXOODUGDQ�L]LQ�HVDVWÕU��$OÕQDQ�³(WLN�.XUXO�2QD\Õ´�oHYULPLoL�
RODUDN�� KWWSV���GHUJLSDUN�RUJ�WU�WU�SXE�DNG� DGUHVLQH� J|QGHULOPHOLGLU��
0DNDOHOHULQ�HWLN�NXUDOODUD�X\JXQOX÷X�\D]DUODUÕQ�VRUXPOXOX÷XQGDGÕU�

øQVDQODU��]HULQGH�\DSÕODQ�DUDúWÕUPDODU�
'HUJL�� �øQVDQ�� |÷HVLQLQ� LoLQGH� EXOXQGX÷X� W�P� oDOÕúPDODUGD�
:0$�+HOVLQNL�%LOGLUJHVL����ø\L�.OLQLN�8\JXODPDODU�.ÕODYX]X��YH�
�ø\L�/DERUDWXYDU�8\JXODPDODUÕ�.ÕODYX]X�
QGD�EHOLUWLOHQ�HVDVODUD�YH�
7�&�� 6D÷OÕN� %DNDQOÕ÷Õ
QÕQ� LOJLOL� \|QHWPHOLNOHULQH� X\JXQOXN� LONHVL-
QL� NDEXO� HGHU�� øQVDQODU� �]HULQGH� \DSÕODQ� DUDúWÕUPDODUGD�� �.OLQLN�
$UDúWÕUPDODU�(WLN�.XUXO�XQGDQ�L]LQ�DOÕQPDVÕ�YH�LOJLOL�EHOJHQLQ�GHUJL-
\H�J|QGHULOPHVL�]RUXQOXGXU��<D]DUODU��PDNDOHQLQ�*HUHo�YH�<|QWHP�
E|O�P�QGH� LOJLOL� HWLN� NXUXOGDQ� YH� oDOÕúPD\D� NDWÕOPÕú� LQVDQODUGDQ�
LP]DOÕ� �%LOJLOHQGLULOPLú� RQDP�� �LQIRUPHG� FRQVHQW�� EHOJHVLQL� DO-
GÕNODUÕQÕ� EHOLUWPHN� ]RUXQGDGÕU�� 2OJX� VXQXPODUÕQGD� KDVWDQÕQ� NLP-
OL÷LQLQ� RUWD\D� oÕNPDVÕQD� EDNÕOPDNVÕ]ÕQ� KDVWDODUGDQ� YH\D� JHUH÷L�
GXUXPXQGD�\DVDO�WHPVLOFLVLQGHQ��%LOJLOHQGLULOPLú�RQDP���LQIRUPHG�
FRQVHQW��EHOJHVL�DOÕQPDOÕ�YH�PDNDOHQLQ�ROJX�VXQXPX�EDúOÕ÷Õ�DOWÕQGD�
\D]ÕOÕ�RODUDN� LIDGH�HGLOPHOLGLU��+DVWDGDQ�YH\D�\DVDO� WHPVLOFLVLQGHQ�
DOÕQDQ��%LOJLOHQGLULOPLú�RQDP��EHOJHVL�GHUJL\H�\ROODQPDOÕGÕU�

+D\YDQODU��]HULQGH�\DSÕODQ�DUDúWÕUPDODU�
+D\YDQODU� �]HULQGH� \DSÕODQ� DUDúWÕUPDODUGD�� �'HQH\� +D\YDQODUÕ�
(WLN� .XUXO�XQGDQ� L]LQ� DOÕQPDVÕ� YH� LOJLOL� EHOJHQLQ� ELU� NRS\DVÕQÕQ�
GHUJL\H� J|QGHULOPHVL� ]RUXQOXGXU��$UDúWÕUPDQÕQ� *HUHo� YH�<|QWHP�
E|O�P�QGH�� GHQH\VHO� oDOÕúPDODUGD� W�P� KD\YDQODUÕQ� �/DERUDWXYDU�
+D\YDQODUÕQÕQ� %DNÕP� YH� .XOODQÕPÕ� .ÕODYX]X�QD� �*XLGH� IRU� WKH�
&DUH� DQG�8VH�RI�/DERUDWRU\�$QLPDOV��ZZZ�QDS�HGX�FDWDORJ������
KWPO��X\JXQ�RODUDN�LQVDQFÕO�ELU�PXDPHOH\H�WDEL�WXWXOGX÷X�YH�'HQH\�
+D\YDQODUÕ�(WLN�.XUXO�RQD\�UDSRUX�DOÕQGÕ÷Õ�EHOLUWLOPHOLGLU��+D\YDQ-
ODU� �]HULQGH� \DSÕODQ� oDOÕúPDODUGD� D÷UÕ�� DFÕ� YH� UDKDWVÕ]OÕN� YHULOPH-
PHVL�LoLQ�QHOHU�\DSÕOGÕ÷Õ�DoÕN�ELU�úHNLOGH�EHOLUWLOPHOLGLU��(WLN�.XUXO�
RQD\ÕQÕQ� ELU� NRS\DVÕQÕQ� GHUJL\H� J|QGHULOPHPHVL� GXUXPXQGD� \D]Õ�
\D\ÕQODQPD\DFDNWÕU�

ø]LQOHU��
$NGHQL]� 7ÕS� 'HUJLVL�� PDNDOHOHULQ�$WÕI�*D\UL� 7LFDUL�$\QÕ� /LVDQVOD�
3D\ODú�����8OXVODUDUDVÕ��&&�%<��OLVDQVÕQD�X\JXQ�ELU�úHNLOGH�SD\ODúÕO-
PDVÕQD�L]LQ�YHULU��%XQD�J|UH�\D]DUODU�YH�RNXUODU��X\JXQ�ELoLPGH�DWÕI�
YHUPHN��PDWHU\DOL�WLFDUL�DPDoODUOD�NXOODQPDPDN�YH�X\DUODGÕNODUÕQÕ�
D\QÕ�OLVDQVOD�SD\ODúPDN�NRúXOODUÕQD�X\PDODUÕ�KDOLQGH�HVHUOHUL�NRS\D-
OD\DELOLU��oR÷DOWDELOLU�YH�X\DUOD\DELOLUOHU��'HUJLGH�\D\ÕPODQDQ�\D]ÕODU�
LoLQ�WHOLI�KDNNÕ�|GHQPH]�

&UHDWLYH�&RPPRQV�$OÕQWÕ���*D\ULWLFDUL�����8OXVODUDUDVÕ�/LVDQV

dÕNDU�oDWÕúPDODUÕ��
<D]DUODU��PDNDOHOHUL\OH� LOJLOL� oÕNDU� oDWÕúPDODUÕQÕ� �YDUVD�� ELOGLUPHO-
LGLUOHU�� (÷HU�PDNDOHGH� GROD\OÕ� YH\D� GROD\VÕ]� WLFDUL� ED÷ODQWÕ� �LVWLK-
GDP�HGLOPH��GR÷UXGDQ�|GHPHOHU��KLVVH�VHQHGLQH�VDKLS�ROPD��¿UPD�
GDQÕúPDQOÕ÷Õ�� SDWHQW� OLVDQV� D\DUODPDODUÕ�� YH\D� KL]PHW� EHGHOL� JLEL��
YH\D�oDOÕúPD� LoLQ�PDGGL�GHVWHN�YHUHQ�NXUXP�PHYFXW� LVH�\D]DUODU��
NXOODQÕODQ� WLFDUL��U�Q�� LODo��¿UPD�Y�E� LOH� WLFDUL�KLoELU� LOLúNLVLQLQ�RO-
PDGÕ÷ÕQÕ� YH� YDUVD� QDVÕO� ELU� LOLúNLVLQLQ� ROGX÷XQX�� HGLW|UH� VXQXP�
VD\IDVÕQGD�YH�D\UÕFD�PDNDOHGH�ND\QDNODU�E|O�P�QGHQ�|QFH��dÕNDU�
oDWÕúPDVÕ��EDúOÕ÷Õ�DOWÕQGD�ELOGLUPHN�]RUXQGDGÕU��KWWS���LFPMH�RUJ�FRQ-
ÀLFWV�RI�LQWHUHVW�

<D]DUOÕN�NDWNÕVÕ��
dRN� \D]DUOÕ� PDNDOHOHUGH� \D]DUODUÕQ� DUDúWÕUPD\D� NDWNÕODUÕ� �¿NLU�
ROXúWXUPD�� oDOÕúPD� WDVDUÕPÕ�� GHQH\VHO� X\JXODPDODU�� LVWDWLVWLN��
PDNDOHQLQ�\D]ÕPÕ��Y�E��DoÕNODQPDOÕ�YH�LP]DOÕ�RODUDN�HGLW|UH��\D\ÕQ�
KDNNÕ�GHYLU�IRUPX�NDSVDPÕ�LoLQGH��VXQXOPDOÕGÕU��<D]DUOÕN�NDWNÕVÕ�ELO-
JLVL��ND\QDNODU�E|O�P�QGHQ�|QFH�PDNDOHGH�ELOGLULOPHN�]RUXQGDGÕU�

0DGGL�GHVWHN��
$UDúWÕUPD� LoLQ� DOÕQPÕú�¿QDQVDO�GHVWHN�� ED÷Õú�YH�GL÷HU�E�W�Q� IDDOL-
\HWOHU��LVWDWLVWLNVHO�DQDOL]��øQJLOL]FH�7�UNoH�GH÷HUOHQGLUPH��YH�YH\D�
WHNQLN�\DUGÕP�YDUVD�DoÕNoD�PDNDOHQLQ�ND\QDNODU�E|O�P�QGHQ�|QFH�
ELOGLULOPHN�]RUXQGDGÕU��$\UÕFD�\D]DUODU�DúD÷ÕGD�EHOLUWLOHQ�DODQODUGD��
YDUVD� oDOÕúPD\D� VSRQVRUOXN� HGHQOHULQ� UROOHULQL� EH\DQ� HWPHOLGLUOHU��
��� dDOÕúPDQÕQ� WDVDUÕPÕ�� ��� 9HUL� WRSODQPDVÕ�� DQDOL]L� YH� VRQXoODUÕQ�
\RUXPODQPDVÕ�����5DSRUXQ�\D]ÕOPDVÕ�����<D\ÕQ�LoLQ�J|QGHULOPHVLQH�
NDUDU�YHULOPHVL�

øQWLKDO��
'HUJL\H�J|QGHULOHQ�W�P�\D]ÕODU��GH÷HUOHQGLUPH�V�UHFLQH�DOÕQPDGDQ�
|QFH� L7KHQWLFDWH�YH\D�7XUQLWLQ�SURJUDPÕQGDQ�JHoLULOHUHN�EHQ]HUOLN�
UDSRUX�DOÕQÕU��%HQ]HUOLN�RUDQÕ����
GHQ�ID]OD�RODQ�PDNDOHOHU� LQWLKDO�
RODUDN�NDEXO�HGLOLU�YH�UHW�HGLOLU��$NGHQL]�7ÕS�'HUJLVL�<D\ÕQ�.XUXOX�
GHUJL\H�J|QGHULOHQ�oDOÕúPDODUOD�LOJLOL�DúÕUPD��DWÕI�PDQLS�ODV\RQX�YH�
YHUL�VDKWHFLOL÷L�LGGLD�YH�ú�SKHOHUL�NDUúÕVÕQGD�&23(�NXUDOODUÕQD�X\-
JXQ�RODUDN�KDUHNHW�HGHELOPHNWHGLU�

%LOLPVHO�ELU�oDOÕúPD�RUWD\D�NR\DQ�W�P�SD\GDúODUÕQ��\D]DU��HGLW|U�YH�
KDNHP���ELOLPLQ�GR÷UX�ELU�úHNLOGH�LOHUOHPHVLQH�NDWNÕ�VD÷ODPDVÕ�KHGH-
ÀHQLU��%X�KHGHI�JHUH÷LQFH�KD]ÕUODQDQ�ELOLPVHO�oDOÕúPDODUGD�ELOLPVHO�
HWLN�LONHOHUH�X\JXQOXN�|QHPOLGLU�
%X� LONHOHU�� WDUDIÕPÕ]FD�NDEXO� HGLOPLúWLU�YH�SD\GDúODU� WDUDIÕQGDQ�GD�
EHQLPVHQPHVL�|QHULOHUHN��ELU�NÕVPÕ�DúD÷ÕGD�VXQXOPXúWXU�
'HUJLQLQ� HGLW|UO�N� YH� \D\ÕQ� V�UHoOHUL� ,QWHUQDWLRQDO� &RPPLWWHH� RI�
0HGLFDO� -RXUQDO� (GLWRUV� �,&0-(���:RUOG�$VVRFLDWLRQ� RI� 0HGLFDO�
(GLWRUV� �:$0(��� &RXQFLO� RI� 6FLHQFH� (GLWRUV� �&6(��� &RPPLWWHH�
RQ� 3XEOLFDWLRQ� (WKLFV� �&23(��� (XURSHDQ�$VVRFLDWLRQ� RI� 6FLHQFH�
(GLWRUV� �($6(�� YH� 1DWLRQDO� ,QIRUPDWLRQ� 6WDQGDUGV� 2UJDQL]DWLRQ�
�1,62�� \|QHUJHOHULQH� X\JXQ� RODUDN� úHNLOOHQPHNWHGLU��'HUJL�� 3ULQ-
FLSOHV�RI�7UDQVSDUDHQF\�DQG�%HVW�3UDFWLFH� LQ�6FKRODUO\�3XEOLVKLQJ�
�GRDM�RUJ��EHVWSUDFWLFH��LONHOHULQL�EHQLPVHPLúWLU�

<D]DUODUÕQ�(WLN�6RUXPOXOXNODUÕ
dDOÕúPD\OD�LOLúNLOL�YHULOHULQ�GR÷UXOX÷XQGDQ�HPLQ�ROPDN��DUDúWÕUPDVÕ-
QD�LOLúNLQ�ND\ÕWODUÕQÕ�G�]HQOL�WXWPDN�YH�RODVÕ�ELU�WDOHS��]HULQH�EX�YH��
ULOHUH�HULúLP�YHUHELOPHN�

*|QGHUGL÷L�PDNDOHQLQ�EDúND�ELU�\HUGH�\D\ÕQODQPDGÕ÷ÕQGDQ�YH\D�ND-
EXO�HGLOPHGL÷LQGHQ�HPLQ�ROPDN�
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6XQGX÷X�LoHULN�\D\ÕQODQPÕú�YH\D�VXQXODQ�EDúND�LoHULNOH�HúOHúLUVH��EX�
oDNÕúPD\Õ�NDEXO�HWPHN�YH�DOÕQWÕ�\DSPDN��*HUHNWL÷LQGH���oDOÕúPDVÕ\-
OD�LOJLOL�EHQ]HU�LoHUL÷H�VDKLS�RODELOHFHN�KHUKDQJL�ELU��oDOÕúPD�YDUVD�
EXQXQ�ELU�NRS\DVÕQÕ�HGLW|UH�VXQPDN��%DúND�ND\QDNODUGDQ�KHUKDQJL�
ELU�LoHUL÷L�oR÷DOWPDN�\D�GD�NXOODQPDN�LoLQ�L]LQ��DOPDN��DWÕI�J|VWHU-
PHN�

øQVDQ�YH\D�KD\YDQ�GHQHN�LoHUHQ�W�P�oDOÕúPDODU�LoLQ�XOXVDO�YH�XOXVODU-
DUDVÕ� \DVDODUD� YH� \|QHUJHOHUH� X\JXQ� ROPDVÕQÕ� VD÷ODPDN�� �|UQH÷LQ��
:0$� +HOVLQNL� %LOGLUJHVL�� 1,+� /DERUDWXYDU� +D\YDQODUÕQÕQ� .XO-
ODQÕPÕQD�øOLúNLQ�3ROLWLND��+D\YDQODUÕQ�.XOODQÕPÕQD��øOLúNLQ�$%�'L-
UHNWL¿�� JHUHNOL� RQD\ODUÕQ� DOÕQGÕ÷ÕQÕ� EHOLUWPHN�� GHQHN�PDKUHPL\HWH�
VD\JÕ� J|VWHUPHN�� dDOÕúPDVÕQD� GDLU� LOJLOL� HWLN� NXUXO� RQD\ODUÕQÕ� YH�
DUDúWÕUPD�GHWD\ODUÕQÕ�oDOÕúPDQÕQ�³*HUHo�YH�<|QWHP´�NÕVPÕQGD�EH-
OLUWPHN�

+HUKDQJL� ELU� oÕNDU� oDWÕúPDVÕ� GXUXPXQGD�� PDNDOHVL\OH� LOJLOL� HWLN�
ELU��LKODO�WHVSLW�HWWL÷LQGH�EXQX�HGLW|U�YH�\D\ÕQFÕ�LOH�SD\ODúPDN��KDWD�
EH\DQÕ�� ]H\LOQDPH�� WD]PLQDW� ELOGLULPL� \D\ÕQODPDN� YH\D� JHUHNOL�
J|U�OG�÷��GXUXPODUGD�oDOÕúPD\Õ�JHUL�oHNPHN�

(GLW|UOHULQ�(WLN�*|UHY�YH�6RUXPOXOXNODUÕ
<D]DUODUÕQ� FLQVL\HW�� GLQv� YH\D� SROLWLN� LQDQoODU�� HWQLN� YH\D� FR÷UD¿�
N|NHQOHUL��]HULQH�D\UÕP�\DSÕOPDNVÕ]ÕQ�J|UHYOHULQL�\HULQH�JHWLULUNHQ�
GHQJHOL��REMHNWLI�YH�DGLO�ELU�úHNLOGH�KDUHNHW�HWPHN�

'HUJL\H�J|QGHULOHQ�oDOÕúPDODUÕ�LoHUL÷LQH�J|UH�GH÷HUOHQGLUPHN��KLoELU�
\D]DUD�D\UÕFDOÕN�J|VWHUPHPHN�

2ODVÕ�oÕNDU�oDWÕúPDODUÕQÕ�|QOHPHN�DGÕQD�JHUHNOL�|QOHPOHUL�DOPDN�YH�
YDUVD�PHYFXW�EH\DQODUÕ�GH÷HUOHQGLUPHN�

6SRQVRUOX� oDOÕúPDODUÕ� YH\D� |]HO� NRQXODUGDNL� oDOÕúPDODUÕ� GL÷HU�
oDOÕúPDODUOD�D\QÕ�úHNLOGH�HOH�DOPDN�

(WLN�LKODOL�QLWHOL÷LQGH�ELU�úLNk\HW�ROPDVÕ�GXUXPXQGD��GHUJLQLQ�SROLWLND�
YH�NXUDOODUÕQD�ED÷OÕ�NDODUDN�JHUHNOL�LúOHPOHUL�X\JXODPDN��<D]DUODUD��
JHOHQ�úLND\HWH�FHYDS�YHUPHN�LoLQ�ELU�IÕUVDW�YHUPHN��oDOÕúPD�NLPH�DLW�
ROXUVD�ROVXQ�JHUHNOL�\DSWÕUÕPODUÕ�X\JXODPDNWDQ�NDoÕQPDPDN�

'HUJLQLQ� DPDo� YH� NDSVDPÕQD� X\JXQ� ROPDPDVÕ� GXUXPXQGD� JHOHQ�
oDOÕúPD\Õ�UHGGHWPHN�

+DNHPOHULQ�(WLN�6RUXPOXOXNODUÕ
(GLW|U�Q�NDUDU�YHUPH�V�UHFLQH�NDWNÕGD�EXOXQPDN�LoLQ�PDNDOH\L�RE-
MHNWLI�RODUDN�]DPDQÕQGD�LQFHOHPHN�YH�VDGHFH�X]PDQOÕN�DODQÕ�LOH�LOJLOL�
oDOÕúPD�GH÷HUOHQGLUPH\L�NDEXO�HWPHN�

'H÷HUOHQGLUPH\L�QHVQHO�ELU�úHNLOGH�VDGHFH�oDOÕúPDQÕQ�LoHUL÷L�LOH�LO-
JLOL�RODUDN�\DSPDN��'LQv�� VL\DVL�YH�HNRQRPLN�oÕNDUODU�J|]HWPHGHQ�
oDOÕúPD\Õ�GH÷HUOHQGLUPHN�

<D\ÕQODQDFDN� PDNDOHQLQ� NDOLWHVLQL� \�NVHOWPH\H� \DUGÕPFÕ� RODFDN�
\|QOHQGLUPHOHUGH�EXOXQPDN�YH� oDOÕúPD\Õ� WLWL]OLNOH� LQFHOHPHN��<R-
UXPODUÕQÕ�\DSÕFÕ�YH�Qk]LN�ELU�GLOOH�\D]DUD�LOHWPHN�

(GLW|U� YH� \D]DU� WDUDIÕQGDQ� VD÷ODQDQ� ELOJLOHULQ� JL]OLOL÷LQL� NRUXPDN��
JL]OLOLN� LONHVL� JHUH÷L� LQFHOHGL÷L� oDOÕúPD\Õ� GH÷HUOHQGLUPH� V�UHFLQ-
GHQ�VRQUD�\RN�HWPHN��N|U�KDNHPOL÷H�D\NÕUÕ�ELU�GXUXP�YDUVD�HGLW|UH�
ELOGLUPHN�YH�oDOÕúPD\Õ�GH÷HUOHQGLUPHPHN�

2ODVÕ�oÕNDU�oDWÕúPDODUÕQÕQ��PDOL��NXUXPVDO��LúELUOLNoL�\D�GD�\D]DUODU�
DUDVÕQGDNL�GL÷HU�LOLúNLOHU��IDUNÕQGD�ROPDN�YH�JHUHNLUVH�EX�\D]Õ�LoLQ�
\DUGÕPODUÕQÕ�JHUL�oHNPHN�NRQXVXQGD�HGLW|U��X\DUPDN�

%LOLPVHO�DUDúWÕUPD�YH�\D\ÕQ�HWL÷LQH�D\NÕUÕ�ROGX÷X�G�ú�Q�OHQ�H\-
OHPOHUGHQ�ED]ÕODUÕ�

øQWLKDO��
%DúNDODUÕQÕQ�|]J�Q�¿NLUOHULQL��PHWRWODUÕQÕ��YHULOHULQL�YH\D�HVHUOHULQL�
ELOLPVHO�NXUDOODUD�X\JXQ�ELoLPGH�DWÕI�\DSPDGDQ�NÕVPHQ�YH\D�WDPD-
PHQ�NHQGL�HVHUL�JLEL�J|VWHUPHN�

6DKWHFLOLN�
%LOLPVHO� DUDúWÕUPDODUGD� JHUoHNWH� YDU� ROPD\DQ� YH\D� WDKULI� HGLOPLú�
YHULOHUL�NXOODQPDN�

dDUSÕWPD��
$UDúWÕUPD� ND\ÕWODUÕ� YH\D� HOGH� HGLOHQ� YHULOHUL� WDKULI� HWPHN�� DUDúWÕU-
PDGD� NXOODQÕOPD\DQ� FLKD]� YH\D�PDWHU\DOOHUL� NXOODQÕOPÕú� JLEL� J|V-
WHUPHN�� GHVWHN� DOÕQDQ� NLúL� YH� NXUXOXúODUÕQ� oÕNDUODUÕ� GR÷UXOWXVXQGD�
DUDúWÕUPD�VRQXoODUÕQÕ�WDKULI�HWPHN�YH\D�úHNLOOHQGLUPHN�

7HNUDU�\D\ÕP��
0�NHUUHU�\D\ÕQODUÕQÕ�DNDGHPLN�DWDPD�YH�\�NVHOPHOHUGH�D\UÕ�\D\ÕQ-
ODU�RODUDN�VXQPDN�

'LOLPOHPH��
%LU� DUDúWÕUPDQÕQ� VRQXoODUÕQÕ�� DUDúWÕUPDQÕQ� E�W�QO�÷�Q�� ER]DFDN�
úHNLOGH�YH�X\JXQ�ROPD\DQ�ELoLPGH�SDUoDODUD�D\ÕUÕS�ELUGHQ�ID]OD�VD\Õ-
GD�\D\ÕPOD\DUDN�EX�\D\ÕQODUÕ�DNDGHPLN�DWDPD�YH�\�NVHOPHOHUGH�D\UÕ�
\D\ÕQODU�RODUDN�VXQPDN�

+DNVÕ]�\D]DUOÕN��
$NWLI� NDWNÕVÕ� ROPD\DQ� NLúLOHUL� \D]DUODU� DUDVÕQD� GkKLO� HWPHN� YH\D�
RODQ�NLúLOHUL�GkKLO�HWPHPHN��\D]DU�VÕUDODPDVÕQÕ�JHUHNoHVL]�YH�X\JXQ�
ROPD\DQ�ELU�ELoLPGH�GH÷LúWLUPHN�� DNWLI�NDWNÕVÕ�RODQODUÕQ� LVLPOHULQL�
VRQUDNL� EDVNÕODUGD� HVHUGHQ� oÕNDUWPDN�� DNWLI� NDWNÕVÕ� ROPDGÕ÷Õ� KDOGH�
Q�IX]XQX�NXOODQDUDN�LVPLQL�\D]DUODU�DUDVÕQD�GkKLO�HWWLUPHN�

'HVWHN� DOÕQDUDN� \�U�W�OHQ� DUDúWÕUPDODU� VRQXFX� \DSÕODQ� \D\ÕQODUGD�
GHVWHN�YHUHQ�NLúL��NXUXP�YH\D�NXUXOXúODU�LOH�EXQODUÕQ�NDWNÕODUÕQÕ�EH-
OLUWPHPHN�

+HQ�]� VXQXOPDPÕú� YH\D� VDYXQXODUDN� NDEXO� HGLOPHPLú� WH]� YH\D�
oDOÕúPDODUÕ��VDKLELQLQ�L]QL�ROPDGDQ�ND\QDN�RODUDN�NXOODQPDN�

øQVDQ� YH� KD\YDQODU� �]HULQGH� \DSÕODQ� DUDúWÕUPDODUGD� HWLN� NXUDOODUD�
X\PDPDN��\D\ÕQODUÕQGD�KDVWD�KDNODUÕQD�VD\JÕ�J|VWHUPHPHN��KD\YDQ�
VD÷OÕ÷ÕQD�YH�HNRORMLN�GHQJH\H�]DUDU�YHUPHN��JHUHNOL� L]LQOHUL� DOPD-
PDN�

%LOLPVHO�DUDúWÕUPD�LoLQ�VD÷ODQDQ�YH\D�D\UÕODQ�ND\QDNODUÕ��PHNkQODUÕ��
LPNkQODUÕ�YH�FLKD]ODUÕ�DPDo�GÕúÕ�NXOODQPDN�

$NDGHPLN�DWDPD�YH�\�NVHOWPHOHUGH�ELOLPVHO�DUDúWÕUPD�YH�\D\ÕQODUD�
LOLúNLQ�\DQOÕú�YH\D�\DQÕOWÕFÕ�EH\DQGD�EXOXQPDN�

'HUJLGH�\D\ÕQODQPDN��]HUH�HGLW|UH�J|QGHULOHQ�\D]ÕODU�$��VD\IDVÕQÕQ�
ELU� \�]�QH� ��� SXQWR�� oLIW� DUDOÕNOD� YH� NHQDUODUGD� �¶HU� FP� ERúOXN�
EÕUDNÕODUDN�7LPHV�1HZURPDQ�NDUDNWHULQGH�\D]ÕOPDOÕGÕU��.XOODQÕODQ�
NÕVDOWPDODU�\D]Õ�LoHULVLQGH�LON�JHoWLNOHUL�\HUGH��SDUDQWH]�LoLQGH��DoÕN�
RODUDN�\D]ÕOPDOÕ��|]HO�NÕVDOWPDODU�\DSÕOPDPDOÕGÕU��<D]Õ�LoLQGHNL������
DUDVÕ� VD\ÕVDO�YHULOHU�\D]Õ\OD� �+HU� LNL� WHGDYL�JUXEXQGD�� ���������� LNLQFL�
J�Q������������YH��VW��UDNDPOD�EHOLUWLOPHOLGLU��$QFDN��\DQÕQGD�WDQÕP-
OD\ÕFÕ�ELU�WDNÕVÕ�RODQ������DUDVÕ�VD\ÕODU�UDNDPOD���������\ÕO��F�POH�EDúÕQ-
GDNL� UDNDPODU�GD� �2Q�EHú�\DúÕQGD�ELU�NÕ]�KDVWD��������\D]Õ\OD�\D]ÕO-
PDOÕGÕU��g]J�Q�DUDúWÕUPD�PDNDOHOHUL�YH�GHUOHPH�\D]ÕODUÕQGD�|]HO�ELU�
NHOLPH�VD\ÕVÕ�VÕQÕUODQGÕUÕOPDVÕ�\RNWXU��2OJX�VXQXPODUÕ�g]�$EVWUDFW�

<$=,0�.85$//$5,
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KDULo������V|]F�N�LOH�VÕQÕUODQGÕUÕOPDOÕ�YH�HQ�D]�VD\ÕGD�úHNLO��WDEOR�YH�
ND\QDN�LoHUPHOLGLU��(GLW|UH�oHúLWOL�NRQXODUGD�YH�GHUJLGH�\D\ÕQODQDQ�
\D]ÕODUOD� LOJLOL� J|U�úOHU� \D]ÕODELOLU� YH� \D]DUODUÕQGDQ� FHYDSODQGÕUÕO-
PDVÕ�LVWHQHELOLU��(GLW|UH�PHNWXSODU��HQ�ID]OD������V|]F�N��WDEORVX]�
YH�úHNLOVL]��ROPDOÕ�YH�PHNWXS�� W�P�\D]DUODU� WDUDIÕQGDQ�LP]DODQPÕú�
ROPDOÕGÕU��%XQODUÕQ�GHUJLGH�\D\ÕQODQÕS�\D\ÕQODQPDPDVÕ�HGLW|U�Q�\H-
WNLVLQGHGLU��$\UÕFD�GHUJLGH�WÕS�DODQÕQGDNL�ELOLPVHO�WRSODQWÕODU��WDULK��
NRQX�YH�NRQXúPDFÕODUÕ� GX\XUPDN�DPDFÕ� LOH�\D\ÕQODQDELOLU��<D]ÕODU�
DúD÷ÕGD�EHOLUWLOHQ�VÕUD�L]OHQHUHN�G�]HQOHQPHOLGLU�

%DúOÕN�6D\IDVÕ��
<D]ÕQÕQ�7�UNoH�YH�øQJLOL]FH�EDúOÕ÷Õ��\D]DUODUÕQ�DGODUÕ��J|UHYOHUL��DN-
DGHPLN� XQYDQODUÕ�� YH� LOHWLúLP� ELOJLOHUL� �H�PDLO�� WHOHIRQ�� LOH�� KDQJL�
NXUXOXúWDQ� J|QGHULOGL÷L�� YDUVD� oDOÕúPD\Õ� GHVWHNOH\HQ� NXUXP�\D]ÕO-
PDOÕGÕU�� 7�P� \D]DUODUÕQ� XOXVODUDUDVÕ� JHoHUOLOL÷L� EXOXQDQ� �25&,'��
ELOJLVLQH� \HU� YHULOPHOLGLU��<D]Õ� GDKD� |QFH� KHUKDQJL� ELU� WRSODQWÕGD�
ELOGLUL� RODUDN� VXQXOPXúVD�� \HUL� YH� WDULKL� EHOLUWLOPHOLGLU��$\UÕFD� EX�
VD\IDGD� \D]ÕúPD� \DSÕODFDN� \D]DUÕQ� DGÕ�� VR\DGÕ�� DGUHVL�� WHOHIRQ� YH�
IDNV�QXPDUDODUÕ��H�SRVWD�DGUHVL�DoÕNoD�\D]ÕOPDOÕGÕU�

g]��
$\UÕ�ELU� VD\ID\D�7�UNoH�YH� øQJLOL]FH�RODUDN�KD]ÕUODQPDOÕ��EDúOÕNODU�
GDKLO� KHU� ELUL� ���� V|]F�÷�� DúPDPDOÕGÕU�� g]�� PDNDOH\L� \DQVÕWDFDN�
QLWHOLNWH� ROPDOÕ�� |QHPOL� VRQXoODU� YHULOPHOL� YH� EXQODUÕQ� NÕVDFD� \R-
UXPX�\DSÕOPDOÕGÕU��g]GH�DoÕNODQPD\DQ�NÕVDOWPDODU�NXOODQÕOPDPDOÕ��
ND\QDN�J|VWHULOPHPHOLGLU��7�UNoH�YH�øQJLOL]FH�|]OHU��E|O�PO��ROPDOÕ�
YH�DúD÷ÕGDNL�JLEL�\DSÕODQGÕUÕOPDOÕGÕU��$PDo�2EMHFWLYH�<|QWHP�OHU��
0HWKRG�V���%XOJXODU�5HVXOWV��6RQXo�ODU���&RQFOXVLRQ�V��

$QDKWDU�6|]F�NOHU��
³,QGH[�0HGLFXV��0HGLFDO� 6XEMHFW�+HDGLQJV´� VWDQGDUWODUÕQD� X\JXQ�
7�UNoH� YH� øQJLOL]FH� DQDKWDU� V|]F�NOHU� YHULOPHOLGLU�� �KWWS���ZZZ�
QOP�QLK�JRY�PHVK�DXWKRUV�KWPO��7�P�\D]ÕODUÕQ�7�UNoH�YH�øQJLOL]FH�
|]OHULQLQ� DOWÕQGD�� ����� DGHW� DQDKWDU� V|]F�N� \HU� DOPDOÕGÕU��$QDKWDU�
V|]F�NOHULQ�EHOJH\H�HULúLPGH�HQ�|QHPOL�|÷H�ROGX÷X�J|]|Q�QGH�WX-
WXOPDOÕGÕU�

%|O�POHU��
g]J�Q� DUDúWÕUPD� PDNDOHOHULQGH� JLULú�� JHUHo� YH� \|QWHP� �oDOÕúPD�
WDVDUÕPÕ��ROJXODUÕQ�VHoLPL�YH�WDQÕPODQPDVÕ��WHNQLN�ELOJL��LVWDWLVWLN�YV���
EXOJXODU��WDUWÕúPD�YH�VRQXo�E|O�POHUL�\HU�DOPDOÕ��ROJX�VXQXPODUÕQGD�
LVH�JLULú��ROJX�ODUÕQ��VXQXPX�YH�WDUWÕúPD�E|O�POHUL�\HU�DOPDOÕGÕU��%X�
E|O�POHUGHQ�VRQUD��YDUVD�DUDúWÕUPD\D�YH\D�PDNDOHQLQ�KD]ÕUODQPDVÕ-
QD�NDWNÕGD�EXOXQDQODUD�´WHúHNN�U´�\D]ÕODELOLU��7HúHNN�UOHUH�\D]ÕQÕQ�
VRQXQGD�ND\QDNODUGDQ�|QFH�\HU�YHULOLU��%X�E|O�PGH�NLúLVHO�� WHNQLN�
YH�JHUHo�\DUGÕPÕ�JLEL�QHGHQOHUOH�\DSÕODFDN�WHúHNN�U�LIDGHOHUL�\HU�DOÕU�

.D\QDNODU��

.D\QDNODU�\D]ÕQÕQ� VRQXQGD� �.D\QDNODU�5HIHUHQFHV��EDúOÕ÷Õ� DOWÕQGD�
PHWLQGHNL� JHoLú� VÕUDVÕQD� J|UH� QXPDUDODQGÕUÕOÕS� GL]LOPHOLGLU��0HWLQ�
LoLQGH� LVH� SDUDQWH]� LoLQGH� \D]ÕOPDOÕGÕU��.D\QDNODUÕQ� OLVWHVL\OH�PH-
WLQ� LoLQGH�\HU� DOÕú� VÕUDVÕ� DUDVÕQGD�ELU� X\XPVX]OXN�EXOXQPDPDOÕGÕU��
$VOÕ� J|U�QPHGHQ�GL÷HU� ELU� ND\QDN� DUDFÕOÕ÷Õ� LOH� ELOJL� HGLQLOHQ�ND\-
QDNODU�QXPDUDODQGÕUÕOPD]��]RUXQOX�KDOOHUGH�SDUDQWH]� LoLQGH�YHULOLU��
.D\QDNODUÕQ� GR÷UXOX÷XQGDQ� \D]DU�ODU�� VRUXPOXGXU�� 7�P� ND\QDN-
ODU� PHWLQGH� EHOLUWLOPHOLGLU�� .D\QDNODU� DúD÷ÕGDNL� |UQHNOHUGHNL� JLEL�
J|VWHULOPHOLGLU��7�P�\D]DUODU�EHOLUWLOPHOL�� ³YH�DUN�� �� HW� DO�´� LEDUHVL�
NXOODQÕOPDPDOÕGÕU�� 'HUJLOHULQ� LVLPOHUL� ,QGH[� 0HGLFXV¶D� X\JXQ�
RODUDN� NÕVDOWÕOPÕú� ELoLPGH� YHULOLU�� ,QGH[¶H� JLUPH\HQ� GHUJL� LVLP-
OHULQGH�NÕVDOWPD�\DSÕOPDPDOÕGÕU�

.D\QDNODUÕQ�<D]ÕPÕ�øoLQ�gUQHNOHU�
'HUJLOHU�LoLQ
0X]DDOH�$'��0DVVLH�$%��:DQJ�0&��0RQWJRPHU\�5$��0F%ULGH�
0$��:DLQULJKW�-/��6HJHY�'/��5LVN�RI�HQG�VWDJH�UHQDO�GLVHDVH�IRO-
ORZLQJ�OLYH�NLGQH\�GRQDWLRQ��-$0$������������������

.LWDSODU�LoLQ
&KDEQHU�ED��/RQJR�'/� �HGV���&DQFHU�&KHPRWKHUDS\�DQG�%LRWKHU-
DS\��3ULQFLSOHV�DQG�3UDFWLFH���WK�HG��3KLODGHOSKLD��/LSSLQFRWW�:LO-
OLDPV�	�:LONLQV�������

.LWDSWDQ�DOÕQDQ�E|O�POHU�LoLQ
*RDGVE\�3-��3DWKRSK\VLRORJ\�RI�KHDGDFKH��,Q��6LOEHUVWHLQ�6'��/LS-
WRQ�5%��'DOHVVLR�'-��HGV��:ROII
V�KHDGDFKH�DQG�RWKHU�KHDG�SDLQ���WK�
HG��2[IRUG��(QJODQG��2[IRUG�8QLYHUVLW\�3UHVV�������������

7RSODQWÕ�ELOGLULOHUL�LoLQ
&KULVWHQVHQ�6��2SSDFKHU�)��$Q�DQDO\VLV�RI�.R]D¶V�FRPSXWDWLRQDO�HI-
IRUW�VWDWLVWLF�IRU�JHQHWLF�SURJUDPPLQJ��,Q��)RVWHU�-$��/XWWRQ�(��0LOO-
HU� -��5\DQ�&��7HWWDPDQ]L�$*�� HGLWRUV��*HQHWLF� SURJUDPPLQJ�� (X-
UR*3�������3URFHHGLQJV�RI�WKH��WK�(XURSHDQ�&RQIHUHQFH�RQ�*HQHWLF�
3URJUDPPLQJ�� �����$SU� ����� .LQVGDOH�� ,UHODQG�� %HUOLQ�� 6SULQJHU��
������S���������

dHYULP�LoL�PDNDOHOHU�LoLQ
8�6��5HQDO�'DWD�6\VWHP��865'6������DQQXDO�GDWD�UHSRUW��%HWKHV-
GD��0'��1DWLRQDO� ,QVWLWXWH� RI�'LDEHWHV� DQG�'LJHVWLYH� DQG�.LGQH\�
'LVHDVHV��1DWLRQDO�,QVWLWXWHV�RI�+HDOWK��������KWWS���ZZZ�XVUGV�RUJ�
DWODV���DVS[��

'HUJL�HNOHUL�LoLQ
.LGQH\�'LVHDVH��,PSURYLQJ�*OREDO�2XWFRPHV��.',*2��$FXWH�.LG-
QH\�,QMXU\�:RUN�*URXS��.',*2�FOLQLFDO�SUDFWLFH�JXLGHOLQH�IRU�DFXWH�
NLGQH\�LQMXU\��.LGQH\�,QW�6XSSO��������������

,QGH[� 0HGLFXV¶WD� \HU� DOPD\DQ� 7�UNoH� ND\QDNODUGD� \XNDUGDNL�
|UQHNOHUH�X\XOXU��DQFDN�GHUJL�LVLPOHUL�NÕVDOWÕOPDGDQ�\D]ÕOÕU�

7DEORODU��
7DEORODU�� ND\QDNODU� VD\IDVÕQGDQ� VRQUD� JHOPHOL�� KHU� ELU� WDEOR� D\UÕ�
ELU� VD\IDGD�RODFDN�úHNLOGH�\D]ÕOPDOÕGÕU��7DEORODU��\D]Õ� LoLQGH�JHoLú�
VÕUDVÕQD� J|UH� 5RPHQ� UDNDPODUÕ� LOH� QXPDUDODQGÕUÕOPDOÕGÕU�� 7DEOR�
EDúOÕNODUÕ�NÕVD��|]�ROPDOÕ�YH�EX�EDúOÕN�WDEORQXQ��VW�QGH�\HU�DOPDOÕGÕU��
7DEOR�DoÕNODPDODUÕ�YH�NÕVDOWPDODUÕ�LVH��WDEORQXQ�DOWÕQGD�\HU�DOPDOÕGÕU��
0HWLQ�LoLQGH�KHU�WDEOR\D�GH÷LQLOPHOLGLU�

ùHNLOOHU��
0HWLQGHQ� D\UÕ� VD\ID\D� \HUOHúWLULOPHOLGLU�� ùHNLOOHU� \D� SURIHV\RQHO�
RODUDN� oL]LOPHOL� YH� IRWR÷UDÀDQPDOÕ� \D�GD� IRWR÷UDI�NDOLWHVLQGH�GLML-
WDO�RODUDN�J|QGHULOPHOLGLU��ùHNLOOHULQ�EDVÕPD�X\JXQ�YHUVL\RQODUÕQÕQ�
\DQÕ� VÕUD�� -3(*� \D� GD� *,)� JLEL� HOHNWURQLN� YHUVL\RQODUGD� \�NVHN�
o|]�Q�UO�NWH� J|U�QW�� ROXúWXUDFDN� ELoLPOHUGH� HOHNWURQLN� GRV\DODUÕ�
J|QGHULOPHOL�YH�\D]DUODU�J|QGHUPHGHQ�|QFH�EX�GRV\DODUÕQ�J|U�QW��
NDOLWHOHULQL�ELOJLVD\DU�HNUDQÕQGD�NRQWURO�HWPHOLGLU��6HPEROOHU��RNODU�
\D�GD�KDUÀHU�IRQOD�NRQWUDVW�ROXúWXUPDOÕGÕU��0LNURVNRSLN�UHVLPOHUGH�
E�\�WPH�RUDQÕ�YH�NXOODQÕODQ�ER\DPD�WHNQL÷L�EHOLUWLOPHOLGLU��(÷HU�LQ-
VDQ�IRWR÷UDIÕ�NXOODQÕODFDNVD�\D�EX�NLúLOHU�IRWR÷UDIWDQ�WDQÕQPDPDOÕGÕU�
\D�GD�\D]ÕOÕ�L]LQ�DOÕQPDOÕGÕU���(WLN�E|O�P�QH�EDNÕQÕ]��ùHNLO�YH�UHV-
LPOHULQ� \D]ÕODUÕ� DOWWD�� ������������� DUDELN� UDNDPODU� LOH� ELUOLNWH� \D]ÕO-
PDOÕGÕU��ùHNLOOHU�PHWLQGH�JHoLú�VÕUDODUÕQD�J|UH�QXPDUDODQGÕUÕOPDOÕGÕU��
ùHNLOOHULQ� PHWLQ� LoLQGHNL� \HUOHUL� EHOLUWLOPHOLGLU�� 0HWLQ� LoLQGH� KHU�
úHNOH�GH÷LQLOPHOLGLU��5HQNOL�úHNLOOHU�(GLW|U�JHUHNOL�J|UG�÷�QGH�\D�GD�
VDGHFH�\D]DU�HN�PDVUDIÕ�NDUúÕODUVD�EDVÕODELOLU�

0DNDOHOHULQ�'HUJL\H�*|QGHULOPHVL��
0DNDOHOHU�� \D]ÕQÕQ� \D\ÕQODQPDN� �]HUH� J|QGHULOGL÷LQL� YH�$NGHQL]�
7ÕS�'HUJLVL¶QLQ�KDQJL�E|O�P���|]J�Q�DUDúWÕUPD��ROJX�VXQXPX��GHU-
OHPH�� 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�+DN-
NÕ� 'HYUL� )RUPX´� HNOHQHUHN� J|QGHULOPHOLGLU��<D]ÕODUÕQ� DOÕQPDVÕQÕQ�
DUGÕQGDQ�\D]DUODUD�PDNDOHQLQ�DOÕQGÕ÷Õ��ELU�PDNDOH�QXPDUDVÕ�LOH�ELOGL-
ULOHFHNWLU�� 7�P� \D]ÕúPDODUGD� EX� PDNDOH� QXPDUDVÕ� NXOODQÕODFDNWÕU��
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0DNDOHOHUGH�DúD÷ÕGDNL�VÕUD�WDNLS�HGLOPHOLGLU�YH�KHU�E|O�P�\HQL�
ELU�VD\ID�LOH�EDúODPDOÕGÕU�

��%DúOÕN�VD\IDVÕ� ��7HúHNN�U
��g=� � ��.D\QDNODU
��0HWLQ� � ��7DEOR�YH�ùHNLOOHU�

7�P� VD\IDODU� VÕUD\OD� QXPDUDODQGÕUÕOPDOÕGÕU��$NGHQL]� 7ÕS� 'HUJLVL��
NHQGLVLQH�J|QGHULOHQ�\D]ÕODUÕ��KHP��o�Q�VKD�KDOLQGH��\D]ÕFÕ�oÕNWÕVÕ�
RODUDN� YH� KHP� GH� &'� YH�YH\D� (�SRVWD� X]DQWÕVÕ� RODUDN� HOHNWURQLN�
PDNDOH� J|QGHULVL� úHNOLQGH� NDEXO� HWPHNWHGLU�� (OHNWURQLN� J|QGHUL��
KHP�]DPDQ�ND]DQGÕUÕS�SRVWD��FUHWLQGHQ�NXUWDUPDNWD��KHP�GH�GH÷HU-
OHQGLUPH� V�UHFL� VÕUDVÕQGD� PDNDOHQLQ� HOHNWURQLN� ELoLPL� J|QGHU-
LOGL÷LQGHQ� �VW�QO�N� VD÷ODPDNWDGÕU�� dHYULPLoL� J|QGHULP� �RQ�OLQH�
VXEPLVVLRQ�� LOH� ELUOLNWH� $NGHQL]� 7ÕS� 'HUJLVL� ZHE� VLWHVL� �KWWSV���
GHUJLSDUN�RUJ�WU�WU�SXE�DNG�� QLQ� LOJLOL� NÕVÕPODUÕQGDNL� WDOLPDWODUÕQD�
X\DUDN� GD�PDNDOH� J|QGHULOLS�� KDNHP� V�UHoOHUL� GH� EX� \ROOD� GH÷HU-
OHQGLULOPHNWHGLU�� <D]DUODUÕQ� PDNDOHOHULQL� J|QGHUPHGHQ� |QFH� ELU�
HNVLNOLN�ROPDGÕ÷ÕQGDQ�HPLQ�ROPDODUÕ�LoLQ�DúD÷ÕGD�ELU�NRQWURO�OLVWHVL�
EXOXQPDNWDGÕU�

<D]ÕúPD�$GUHVL
3URI��'U��$KWHU�'LOúDG�ù$1/,2ö/8�
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�
7ÕEEL�%L\RORML�$QDELOLP�'DOÕ�
$QWDO\D��7�UNL\H
(�3RVWD��DKWHU#DNGHQL]�HGX�WU
7HOHIRQ������������������������������

6RQ�.RQWURO�/LVWHVL�
(GLW|UH�VXQXP�VD\IDVÕ��D��0DNDOHQLQ�NDWHJRULVL�E��%DúND�ELU�GHUJL\H�
J|QGHULOPHPLú�ROGX÷X�ELOJLVL�F��6SRQVRU�YH\D�WLFDUL�ELU�¿UPD�LOH�LO-
LúNLVL��YDUVD�EHOLUWLQL]��G��øVWDWLVWLN�NRQWURO�Q�Q�\DSÕOGÕ÷Õ��DUDúWÕUPD�
PDNDOHOHUL�LoLQ��H��øQJLOL]FH�\|Q�QGHQ�NRQWURO�Q�Q�\DSÕOGÕ÷Õ

7HOLI�KDNODUÕ�GHYUL�IRUPX

'DKD� |QFH� EDVÕOPÕú� EHOJH� �\D]Õ�� UHVLP�� WDEOR�� NXOODQÕOPÕú� LVH� L]LQ�
EHOJHVL

øQVDQ�|÷HVL�EXOXQDQ�oDOÕúPDODUGD�³JHUHo�YH�\|QWHPOHU´�E|O�P�QGH�
+(/6ø1.ø�'HNODUDV\RQX� LONHOHULQH�X\JXQOXN��HWLN�NXUXO�RQD\Õ�YH�
KDVWDODUGDQ�³ELOJLOHQGLULOPLú�ROXU´�DOÕQGÕ÷ÕQÕQ�EHOLUWLOPHVL�

+D\YDQ� |÷HVL� NXOODQÕOPÕú� LVH� ³JHUHo� YH� \|QWHPOHU´� E|O�P�QGH�
³*XLGH�IRU�WKH�&DUH�DQG�8VH�RI�/DERUDWRU\�$QLPDOV´�LONHOHULQH�X\-
JXQOX÷XQXQ�EHOLUWLOPHVL�

.DSDN�VD\IDVÕ�D��0DNDOHQLQ�7�UNoH�YH�øQJLOL]FH�EDúOÕ÷Õ��WHUFLKHQ�ELU-
HU�VDWÕU��E��<D]DUODU�YH�NXUXPODUÕ�F��7�P�\D]DUODUÕQ�\D]ÕúPD�DGUHVL��
Lú� WHOHIRQX��*60�QXPDUDVÕ��(�SRVWD�DGUHVOHUL� �EX�ELOJLOHU�\DOQÕ]FD�
PDNDOHQLQ�RULMLQDO�Q�VKDVÕQGD�ROPDOÕ��GL÷HU��o�NRS\D�Q�VKDGD�EX-
OXQPDPDOÕGÕU��

g]OHU������V|]F�N��7�UNoH�YH�øQJLOL]FH�

$QDKWDU�V|]F�NOHU�������DUDVÕ��7�UNoH�YH�øQJLOL]FH�

7HúHNN�U

.D\QDNODU

7DEORODU�±�ùHNLOOHU
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7KH� DLP� RI� WKH� MRXUQDO� LV� WR� SUHVHQW� WKH� VWXGLHV� FRQGXFWHG� DW� WKH�
$NGHQL]�)DFXOW\�RI�0HGLFLQH�DQG�LQ�7XUNH\�LQ�WKH�¿HOGV�RI�KHDOWK�
sciences and related areas to the national and international science 
HQYLURQPHQW�DQG�FRQWULEXWH�WR�WKHLU�DQQRXQFHPHQW�DQG�VKDULQJ�DQG�
WKHUHIRUH� WR� WKH�SURPRWLRQ�RI�7XUNH\� LQ� WKLV�FRQWH[W��7KH�$NGHQL]�
0HGLFDO�-RXUQDO�LV�WDUJHWLQJ�WR�SURYLGH�IUHH�DQG�HDV\�DFFHVV�WR�WKH�
MRXUQDO�LQ�SULQWHG�RU�HOHFWURQLF�IRUP�IRU�DOO�UHOHYDQW�PHGLFDO�LQVWLWX-
WLRQV�DQG�LQIRUPDWLRQ�FHQWHUV�LQ�7XUNH\�DQG�JOREDOO\�DQG�DOVR�WR�EH�
LQFOXGHG�LQ�QDWLRQDO�DQG�LQWHUQDWLRQDO�LQGH[HV�

7KH�$NGHQL]�0HGLFDO�-RXUQDO�LV�WKH�VFLHQWL¿F�SXEOLFDWLRQ�RI�$NGHQL]�
8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH�DQG� LV�D�SHHU�UHYLHZHG�� LQWHUGLVFL-
SOLQDU\�PHGLFDO�MRXUQDO�SXEOLVKHG�HYHU\�IRXU�PRQWKV��-DQXDU\��0D\��
6HSWHPEHU��DFFRUGLQJ�WR�HWKLFDO�SULQFLSOHV�DQG�UXOHV�

7KH�DEEUHYLDWLRQ�RI�$NGHQL]�0HGLFDO�-RXUQDO�LV�$NG�0HG�-���$NG�7ÕS�'�

7KH�$NGHQL]�0HGLFDO�-RXUQDO�LV�LQGH[HG�E\�7XUNLVK�0HGLFDO�,QGH[�
RI�7h%ø7$.�8/$.%ø0��7XUN0HGOLQH���6RELDG��,1'(;�&23(5-
1,&86�DQG�DFDGHPLQGH[�

7KH� DLP� RI� WKH� MRXUQDO� LV� WR� SUHVHQW� WKH� VWXGLHV� FRQGXFWHG� DW� WKH�
$NGHQL]�)DFXOW\�RI�0HGLFLQH�DQG�LQ�7XUNH\�LQ�WKH�¿HOGV�RI�KHDOWK�
sciences and related areas to the national and international science 
HQYLURQPHQW�DQG�FRQWULEXWH�WR�WKHLU�DQQRXQFHPHQW�DQG�VKDULQJ�DQG�
WKHUHIRUH� WR� WKH�SURPRWLRQ�RI�7XUNH\� LQ� WKLV�FRQWH[W��7KH�$NGHQL]�
0HGLFDO�-RXUQDO�LV�WDUJHWLQJ�WR�SURYLGH�IUHH�DQG�HDV\�DFFHVV�WR�WKH�
MRXUQDO�LQ�SULQWHG�RU�HOHFWURQLF�IRUP�IRU�DOO�UHOHYDQW�PHGLFDO�LQVWLWX-
WLRQV�DQG�LQIRUPDWLRQ�FHQWHUV�LQ�7XUNH\�DQG�JOREDOO\�DQG�DOVR�WR�EH�
LQFOXGHG�LQ�QDWLRQDO�DQG�LQWHUQDWLRQDO�LQGH[HV�

,Q�OLQH�ZLWK�WKHVH�REMHFWLYHV��WKH�DUWLFOHV�FRQWDLQLQJ�RULJLQDO�UHVHDUFK�
�EDVLF��FOLQLFDO�DQG�HSLGHPLRORJLF��DUH�SUHIHUUHG�IRU�SXEOLFDWLRQ� LQ�
WKH�$NGHQL]�0HGLFDO�-RXUQDO��(GLWRU�UHYLHZV��FROOHFWHG�VWXGLHV��FDVH�
SUHVHQWDWLRQV��OHWWHUV�WR�WKH�HGLWRU��WHFKQLFDO�QRWHV��DUWLFOHV�RQ�PHG-
LFDO�HGXFDWLRQ��DUWLFOHV�RQ�PHGLFDO�KLVWRU\��DQG�ELRJUDSKLFDO�DUWLFOHV�
DUH�DOVR�DFFHSWHG��7KH�VXEPLWWHG�ZRUN�VKRXOG�QRW�KDYH�EHHQ�SUHYL-
RXVO\�SXEOLVKHG�DV�KDUG�FRS\�RU�LQ�HOHFWURQLF�IRUPDW�RU�FXUUHQWO\�VHQW�
WR�DQRWKHU�MRXUQDO�RU�HOHFWURQLF�PHGLD�WR�EH�SXEOLVKHG��8VLQJ�DUWLFOHV�
SXEOLVKHG�LQ�7XUNLVK�MRXUQDOV�DV�UHIHUHQFHV�LV�HVSHFLDOO\�SUHIHUUHG�
7KH�$NGHQL]�0HGLFDO� -RXUQDO� WKDW� KDV� SUHYLRXVO\� EHHQ� SXEOLVKHG�
DV�KDUG�FRS\�KDV�QRZ�EHFRPH�DQ�HOHFWURQLF� MRXUQDO�DQG� WKH� ,661�
QXPEHU�WKDW�XVHG�WR�EH�����������KDV�WKHUHIRUH�QRZ�EHHQ�FKDQJHG�
WR�����������

7KH�SXEOLVKLQJ�ODQJXDJH�RI�WKH�-RXUQDO�LV�7XUNLVK�DQG�(QJOLVK��&DUH�
VKRXOG�EH�WDNHQ�WR�SURWHFW� WKH�LQWHJULW\�RI� WKH�7XUNLVK�ODQJXDJH�LQ�
7XUNLVK�DUWLFOHV�DQG� WKH�FXUUHQW�HGLWLRQ�RI� WKH�6SHOOLQJ�*XLGHOLQHV�
DQG�7XUNLVK�'LFWLRQDU\�RI�WKH�7XUNLVK�/DQJXDJH�,QVWLWXWLRQ�VKRXOG�
EH�XVHG�DV�WKH�EDVLV��&DUH�VKRXOG�EH�WDNHQ�WR�XVH�³7XUNLVK�6FLHQFH�
7HUPLQRORJ\´�DV�PXFK�DV�SRVVLEOH�LQ�WKH�XVH�RI�PHGLFDO�WHUPV��7KH�
DXWKRUV�FDQ�XVH�WKH�³0HGLFLQH�7HUPLQRORJ\�*XLGH´�RI�WKH�7XUNLVK�
/DQJXDJH�,QVWLWXWLRQ�DQG�RWKHU�0HGLFDO�7HUPLQRORJ\�'LFWLRQDULHV�

2SHQ�$FFHVV�DQG�$UWLFOH�3URFHVVLQJ
7KH�$NGHQL]�0HGLFDO�-RXUQDO�SURYLGHV�RSHQ�DFFHVV�WR�VFLHQWL¿F�SXE-
OLFDWLRQV��$FFHVV�WR�WKH�SXEOLVKHG�LVVXH�DQG�WKH�IXOO�WH[W�RI�WKH�DUWL-
FOHV�ZLWKLQ�LV�DYDLODEOH�IUHH�RI�FKDUJH��1R�IHH�LV�UHTXHVWHG�IURP�WKH�
DXWKRU�V��IRU�SXEOLFDWLRQ�RI�WKHLU�DUWLFOHV�

7KH�UHDGHUV�FDQ�GRZQORDG�WKH�-RXUQDO�FRQWHQW�IRU�IUHH�IRU�DFDGHPLF�
RU�HGXFDWLRQDO�XVH��7KH�-RXUQDO�LV�IUHH�IRU�HYHU\RQH��7R�HQVXUH�WKLV�
JRDO��WKH�-RXUQDO�XVHV�WKH�¿QDQFLDO�UHVRXUFHV�RI�$NGHQL]�8QLYHUVLW\��
DQG�WKH�RQJRLQJ�YROXQWDU\�HIIRUWV�RI�WKH�HGLWRUV�DQG�UHIHUHHV�

$OO� VFLHQWL¿F� UHVSRQVLELOLW\� IRU� WKH�DUWLFOHV�EHORQJV� WR� WKH�DXWKRUV��
7KH�QDPH�RUGHU�RI�WKH�VXEPLWWHG�DUWLFOHV�VKRXOG�EH�D�MRLQW�GHFLVLRQ��
7KH�UHVSRQVLEOH�DXWKRU� LV�FRQVLGHUHG� WR�DFFHSW� WKH�DXWKRU�RUGHU� LQ�
WKH�QDPH�RI� DOO� DXWKRUV�E\� VLJQLQJ� WKH� ³$XWKRU� UHVSRQVLELOLW\� DQG�
&RS\ULJKW�7UDQVIHU�)RUP´��$Q\RQH�ZKR�GRHV�QRW�PHHW�WKH�FULWHULD�
IRU�DXWKRULQJ�EXW�KDV�FRQWULEXWHG�WR�WKH�VWXG\�FDQ�EH�OLVWHG�LQ�³$F-
NQRZOHGJHPHQWV´�� 7KH� DXWKRUV� VKRXOG� GHFODUH� LQ� ZULWLQJ� WKDW� WKH�
DUWLFOH� LV�DQ�RULJLQDO�SDSHU� WKDW�KDV�QRW�EHHQ�SXEOLVKHG�EHIRUH�DQG�
WKDW� WKH\�ZLOO�QRW�DWWHPSW� WR�SXEOLVK� LW� VRPHZKHUH�HOVH�GXULQJ� WKH�
HYDOXDWLRQ�SURFHVV�

7KH�DXWKRUV�DUH�FRQVLGHUHG�WR�KDYH�DFFHSWHG�DQ\�FKDQJHV�DQG�FRU-
UHFWLRQV�PDGH�E\�WKH�HGLWRU�DV� ORQJ�DV� WKH�VFLHQWL¿F�FRQWHQW� LV�QRW�
FKDQJHG��7KH�DUWLFOHV�VHQW�DUH�QRW�UHWXUQHG�ZKHWKHU�SXEOLVKHG�RU�QRW��
DQG�RQO\�LPDJHV�DQG�¿JXUHV�WKDW�DUH�QRW�SXEOLVKHG�FDQ�EH�UHWXUQHG�WR�
WKH�DXWKRU�XSRQ�UHTXHVW�

7KH�DUWLFOHV�VHQW�VKRXOG�EH�SUHSDUHG�LQ�DFFRUGDQFH�ZLWK�WKH�MRXUQDO�
UXOHV�DQG�EH�UHDG\�IRU�SDJH�OD\RXW��7KH�HGLWRULDO�ERDUG�KDV�WKH�DX-
WKRULW\�QRW�WR�SXEOLVK�DUWLFOHV�WKDW�GR�QRW�FRPSO\�ZLWK�WKH�VSHOOLQJ�
UXOHV�� WR�UHWXUQ�WKH�DUWLFOH� WR� WKH�DXWKRU�IRU�FRUUHFWLRQ�RU� WR�UH�HGLW�
WKH�DUWLFOH��7KH�HGLWRU�DQG� ODQJXDJH�HGLWRUV�KDYH�FRPSOHWH�DXWKRU-
LW\�LQ�PDNLQJ�FKDQJHV�DQG�FRUUHFWLRQV�LQ�WKH�ZULWLQJ�ODQJXDJH�DQG�
VSHOOLQJ��PDNLQJ�VXUH�WKH�UHIHUHQFHV�FRPSO\�ZLWK�WKH�VSHOOLQJ�UXOHV��
DQG�RWKHU�UHOHYDQW�LVVXHV��,I�SUHYLRXVO\�SXEOLVKHG�TXRWHG�WH[W��WDEOHV��
LPDJHV��HWF��DUH�SUHVHQW�LQ�WKH�DUWLFOH��WKH�UHVSRQVLEOH�DXWKRU�RI�WKH�
DUWLFOH�VKRXOG�REWDLQ�WKH�ZULWWHQ�SHUPLVVLRQ�RI�WKH�UHODWHG�FRS\ULJKW�
RZQHU�DQG�DXWKRUV�DQG�DOVR�VWDWH�LW�LQ�WKH�DUWLFOH�

7KH�3XEOLFDWLRQ�3URFHVV�DQG�WKH�$UWLFOH�(YDOXDWLRQ�3HULRG
7KH� DUWLFOHV� VHQW� WR� WKH�$NGHQL]�0HGLFDO� -RXUQDO� ¿UVW� XQGHUJR� DQ�
REMHFWLYH�UHYLHZ�E\�WKH�(GLWRULDO�%RDUG��7KH�HGLWRUV�KDYH�WKH�ULJKW�
WR�UHMHFW�WKH�DUWLFOHV�GLUHFWO\�RU�WR�VHQG�WKHP�EDFN�IRU�UH�HGLWLQJ��,I�
WKHUH�LV�QR�UHDVRQ�WR�UHMHFW�WKH�DUWLFOH�LQ�WKLV�VWDJH��LW�LV�VHQW�WR�WZR�
VHSDUDWH�UHYLHZHUV�IDPLOLDU�ZLWK�WKH�DUWLFOH�VXEMHFW��5HIHUHHV�LQYLWHG�
IRU�DUWLFOH�HYDOXDWLRQ�DUH�DVNHG�WR�DFFHSW�WKH�LQYLWDWLRQ�ZLWKLQ�D�PD[-
LPXP�RI���GD\V��$Q�DUWLFOH�WKDW�UHFHLYHV�WZR�SRVLWLYH�UHIHUHH�UHSRUWV�
IURP�WKH�¿HOG�DVVHVVPHQW�LV�HQWLWOHG�WR�EH�SXEOLVKHG��$Q�DUWLFOH�WKDW�
UHFHLYHV�D�SRVLWLYH�DQG�D�QHJDWLYH�UHIHUHH
V�UHSRUW�LV�VHQW�WR�D�WKLUG�
UHIHUHH��DQG�ZKHWKHU�WKH�DUWLFOH�LV�SXEOLVKHG�RU�QRW�LV�GHWHUPLQHG�LQ�
DFFRUGDQFH�ZLWK�WKH�WKLUG�UHIHUHH¶V�UHSRUW�DQG�RU�WKH�HGLWRULDO�GHFL-
VLRQ��7KH�HYDOXDWLRQ�SHULRG�RI�WKH�UHIHUHHV�DFFHSWLQJ�WKH�LQYLWDWLRQ�LV�
D�PD[LPXP�RI����GD\V��,I�WKH�UHIHUHHV�GR�QRW�DJUHH�WR�WKH�HYDOXDWLRQ�
RU�GR�QRW�VXEPLW�WKH�HYDOXDWLRQ�UHSRUW�DW�WKH�HQG�RI�WKH�SHULRG��WKH�
DUWLFOH�LV�VHQW� WR�D�QHZ�UHIHUHH�IRU�HYDOXDWLRQ��$IWHU�HYDOXDWLQJ�WKH�
DUWLFOH�� WKH� UHIHUHHV�VHQG� WKH�HYDOXDWLRQ�IRUP�ZLWK� WKHLU�FRPPHQWV�
DQG�VXJJHVWLRQV�WR�WKH�HGLWRU��7KH�HGLWRU�WKHQ�VXEPLWV�WKH�HGLWRU�FRP-
PHQWV�DQG�VXJJHVWLRQV� WR� WKH�DXWKRUV�DQG�DVNV� WKHP�WR�XSORDG� WKH�
UHYLVHG� DUWLFOH� EDFN� WR� WKH� V\VWHP��7KH� DXWKRUV
� UHYLVLRQ� SHULRG� LV�
D�PD[LPXP�RI����GD\V��,I�WKH�UHIHUHHV�KDYH�DVNHG�WR�VHH�WKH�DUWLFOH�
DJDLQ�DIWHU� WKH� UHYLVLRQ�� WKH�DUWLFOH� LV� VHQW�EDFN� WR� WKH� UHIHUHHV� IRU�
HYDOXDWLRQ��7KLV� SURFHVV� FRQWLQXHV� XQWLO� WKH� UHIHUHHV� SURYLGH� WKHLU�
RSLQLRQ� DV� UHJDUGV� WKH� DFFHSWDQFH� RU� UHMHFWLRQ� RI� WKH� DUWLFOH�� 7KH�
RSLQLRQV�RI�WKH�UHIHUHHV�DUH�HYDOXDWHG�E\�WKH�HGLWRUV�ZLWKLQ����GD\V�
DW�WKH�ODWHVW��7KH�¿QDO�GHFLVLRQ�LV�GHFODUHG�WR�WKH�DXWKRU�V��DV�D�UHVXOW�
RI�WKLV�UHYLHZ�

7KH�¿QDO�GHFLVLRQ�IRU�SXEOLFDWLRQ�EHORQJV� WR� WKH�HGLWRUV��2QFH�WKH�
SDJH�OD\RXW�LV�SUHSDUHG�DQG�FRUUHFWLRQV�DUH�PDGH��WKH�UHVSRQVLEOH�DX-
WKRUV�ZLOO�EH�DVNHG�IRU�D�¿QDO�FKHFN�DQG�³SXEOLVKLQJ�DSSURYDO´�WR�EH�
SURYLGHG�LQ�ZULWLQJ��$UWLFOHV�DFFHSWHG�IRU�SXEOLFDWLRQ�DUH�SXEOLVKHG�
LQ�WKH�HDUO\�RQOLQH�DUWLFOHV�VHFWLRQ�LQ�RUGHU�RI�WKH�GDWH�RI�DFFHSWDQFH��
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7KH�SUHVHQFH�RI�DQ�DUWLFOH�LQ�HDUO\�YLHZ�GRHV�QRW�LQGLFDWH�WKDW�LW�ZLOO�
EH�LQFOXGHG�LQ�WKH�QH[W�LVVXH��'XULQJ�WKLV�HDUO\�YLHZ�SHULRG��WKH�DX-
WKRUV�DUH�UHTXLUHG�WR�UHYLHZ�WKHLU�DUWLFOHV�DQG�UHSRUW�WKHLU�UHFRPPHQ-
GDWLRQV�IRU�UHYLVLRQ�DFFRUGLQJ�WR�WKH�-RXUQDO�ZULWLQJ�UXOHV�DQG�OD\RXW�
WR�WKH�HGLWRULDO�ERDUG��7KH�WLPH�WR�SXEOLFDWLRQ�RI�WKH�DUWLFOHV�DFFHSW-
HG�IRU�SXEOLFDWLRQ�LV�������PRQWKV��+RZHYHU��GHSHQGLQJ�RQ�IDFWRUV�
VXFK�DV�WKH�WLPHOLQHVV�RI�WKH�DUWLFOH��LWV�RULJLQDOLW\��DQG�WKH�QXPEHU�RI�
DUWLFOHV�ZDLWLQJ�IRU�SXEOLFDWLRQ��WKLV�SHULRG�PD\�EH�VKRUWHU�RU�ORQJHU��
1R�FKDQJHV�FDQ�EH�PDGH�WR�WKH�DUWLFOHV�RQFH�WKH�-RXUQDO�LV�SXEOLVKHG�
7KH�DUWLFOHV�DUH�VHQW�WR�WKH�UHYLHZHUV�DIWHU�WKH�DXWKRUV¶�QDPHV�
DUH�UHPRYHG�IURP�WKH�WH[W��LQ�DFFRUGDQFH�ZLWK�WKH�SHHU�UHYLHZ�
V\VWHP��,QIRUPDWLRQ�RQ�ZKLFK�UHYLHZHUV�WKH�DUWLFOH�KDV�EHHQ�VHQW�
WR�LV�QRW�SURYLGHG�WR�WKH�DXWKRUV��5HYLHZHUV�DQG�(GLWRULDO�%RDUG�
PHPEHUV�FDQQRW�GLVFXVV�WKH�DUWLFOHV�LQ�SXEOLF��7KH�FRPPHQWV�RI�WKH�
UHYLHZHUV�RQ�DQ�DUWLFOH�FDQ�EH�VHQW�E\�WKH�HGLWRU�WR�RWKHU�UHYLHZHUV�
UHYLHZLQJ�WKH�VDPH�DUWLFOH��IRU�FODUL¿FDWLRQ��$QRWKHU�UHYLHZHU�FDQ�
EH�DVVLJQHG�WR�UHSODFH�D�UHYLHZHU�ZKR�FDQQRW�HYDOXDWH�WKH�VHQW�
DUWLFOH�ZLWKLQ�WKH�VSHFL¿HG�SHULRG�

7KH�$NGHQL]�0HGLFDO�-RXUQDO� UHTXLUHV� WKH�DXWKRUV� WR�FRPSO\�ZLWK�
UHVHDUFK�DQG�SXEOLFDWLRQ�HWKLFV��&RPSOLDQFH�ZLWK�QDWLRQDO�DQG�LQWHU-
QDWLRQDO�HWKLFDO�JXLGHOLQHV�DQG�UHFHLYLQJ�SHUPLVVLRQ�IURP�WKH�UHODWHG�
HWKLFV�FRPPLWWHHV�DUH�HVVHQWLDO�IRU�VWXGLHV�SHUIRUPHG�RQ�KXPDQV�DQG�
DQLPDOV��7KH� ³(WKLFV�&RPPLWWHH�$SSURYDO´� VKRXOG� EH� VHQW� WR� WKH�
KWWSV���GHUJLSDUN�RUJ�WU�WU�SXE�DNG�DGGUHVV�RQOLQH��&RPSOLDQFH�RI�DU-
WLFOHV�ZLWK�HWKLFV�UXOHV�LV�WKH�UHVSRQVLELOLW\�RI�WKH�DXWKRUV�

5HVHDUFKHV�RQ�KXPDQV��7KH�MRXUQDO�DFFHSWV�WKH�SULQFLSOH�RI�FRPSOL-
DQFH�ZLWK�WKH�SULQFLSOHV�VWDWHG�LQ�WKH�:0$�³+HOVLQNL�'HFODUDWLRQ´��
³*RRG� &OLQLFDO� 3UDFWLFH� *XLGH´� DQG� ³*RRG� /DERUDWRU\� 3UDFWLFH�
*XLGH´�DQG�WKH�UHODWHG�UHJXODWLRQV�RI�WKH�5HSXEOLF�RI�7XUNH\�0LQ-
LVWU\�RI�+HDOWK�IRU�DOO�VWXGLHV�ZKHUH�D�³+XPDQ´�IDFWRU�LV�LQFOXGHG��
2EWDLQLQJ�SHUPLVVLRQ�IURP�WKH�³&OLQLFDO�6WXGLHV�(WKLFV�&RPPLWWHH´�
DQG�VHQGLQJ� WKH�UHOHYDQW�GRFXPHQW� WR� WKH� MRXUQDO� LV�REOLJDWRU\�IRU�
VWXGLHV� FRQGXFWHG� RQ� KXPDQV�� 7KH� DXWKRUV� VKRXOG� VWDWH� WKDW� WKH\�
REWDLQHG�D�VLJQHG�³,QIRUPHG�FRQVHQW´�GRFXPHQW�IURP�WKH�UHOHYDQW�
HWKLFV�FRPPLWWHH�DQG�WKH�VWXG\�VXEMHFWV�LQ�WKH�0DWHULDO�DQG�0HWKRG�
VHFWLRQ�RI�WKH�DUWLFOH�

$Q�³,QIRUPHG�FRQVHQW´�GRFXPHQW�VKRXOG�EH�REWDLQHG�IURP�WKH�SD-
WLHQWV�RU� LI�QHFHVVDU\�IURP�WKHLU� OHJDO� UHSUHVHQWDWLYHV�IRU�FDVH�SUH-
VHQWDWLRQV�ZLWKRXW�FRQVLGHULQJ�ZKHWKHU�WKH�LGHQWLW\�RI�WKH�SDWLHQW�LV�
UHYHDOHG�DQG�WKLV�SURFHVV�VKRXOG�EH�VWDWHG�LQ�WKH�WH[W�XQGHU�WKH�FDVH�
SUHVHQWDWLRQ�SDUW�RI� WKH�DUWLFOH��7KH�³,QIRUPHG�FRQVHQW´�GRFXPHQW�
REWDLQHG�IURP�WKH�SDWLHQW�RU�WKH�OHJDO�UHSUHVHQWDWLYH�VKRXOG�EH�VHQW�
WR�WKH�MRXUQDO�

$QLPDO�UHVHDUFK��3HUPLVVLRQ�VKRXOG�EH�REWDLQHG�IURP�WKH�³([SHUL-
PHQWDO�$QLPDOV�(WKLFV�&RPPLWWHH´�IRU�UHVHDUFK�FRQGXFWHG�RQ�DQL-
PDOV�DQG�D�FRS\�RI�WKH�UHOHYDQW�GRFXPHQW�VKRXOG�EH�VHQW�WR�WKH�MRXU-
QDO��7KH�0DWHULDO�DQG�0HWKRG�VHFWLRQ�RI�DOO�DQLPDO�UHVHDUFK�VWXGLHV�
should state that all animals were treated humanely and in accor-
GDQFH�ZLWK�WKH�*XLGH�IRU�WKH�&DUH�DQG�8VH�RI�/DERUDWRU\�$QLPDOV�
�ZZZ�QDS�HGX�FDWDORJ������KWPO�� DQG� WKDW� FRQVHQW� ZDV� REWDLQHG�
IURP� WKH� ([SHULPHQWDO�$QLPDOV� (WKLFV� &RPPLWWHH�� 7KH�PHDVXUHV�
WDNHQ�WR�SUHYHQW�SDLQ�DQG�GLVWUHVV�RI�WKH�DQLPDOV�VKRXOG�EH�FOHDUO\�
VWDWHG�LQ�VXFK�VWXGLHV��7KH�DUWLFOH�ZLOO�QRW�EH�SXEOLVKHG�LI�D�FRS\�RI�
WKH�(WKLFV�&RPPLWWHH�FRQVHQW�LV�QRW�VHQW�WR�WKH�MRXUQDO�

3HUPLVVLRQV��
7KH��$NGHQL]�-RXUQDO�RI�0HGLFLQH�DOORZV�DUWLFOHV�WR�EH�VKDUHG�DF-
FRUGLQJ�WR�WKH�&UHDWLYH�&RPPRQV�$WWULEXWLRQ�1RQFRPPHUFLDO�6KD-
UH$OLNH������&&�%<��,QWHUQDWLRQDO�OLFHQVH��$FFRUGLQJO\��WKH�DXWKRUV�
DQG�UHDGHUV�PD\�FRS\��UHSURGXFH�DQG�DGDSW�WKH�ZRUNV�LI�WKH\�FRP-

SO\�ZLWK�WKH�WHUPV�RI�DSSURSULDWH�DWWULEXWLRQ��QRW�XVLQJ�WKH�PDWHULDO�
IRU�FRPPHUFLDO�SXUSRVHV��DQG�VKDULQJ�ZKDW�WKH\�KDYH�DGDSWHG�ZLWK�
WKH�VDPH�OLFHQVH��1R�UR\DOWLHV�DUH�SDLG�IRU�DUWLFOHV�SXEOLVKHG�LQ�WKH�
-RXUQDO�

&UHDWLYH�&RPPRQV�$OÕQWÕ���*D\ULWLFDUL�����8OXVODUDUDVÕ�/LVDQV

&RQÀLFWV�RI�LQWHUHVW��
7KH�DXWKRUV�VKRXOG�UHSRUW�DQ\�FRQÀLFWV�RI�LQWHUHVW�UHODWHG�WR�WKH�DU-
WLFOH��,I�DQ\�GLUHFW�RU�LQGLUHFW�FRPPHUFLDO�FRQQHFWLRQV��VXFK�DV�HP-
SOR\PHQW�� GLUHFW� SD\PHQWV�� RZQLQJ� VKDUHV�� FRPSDQ\� FRQVXOWDQF\��
SDWHQW�OLFHQVLQJ�DUUDQJHPHQWV��RU�D�VHUYLFH�IHH��RU�DQ�LQVWLWXWLRQ�SUR-
YLGLQJ�¿QDQFLDO�VXSSRUW�IRU�WKH�VWXG\�LV�SUHVHQW��WKH�DXWKRUV�VKRXOG�
VWDWH� WKDW� WKH\� GR� QRW� KDYH� DQ\� FRPPHUFLDO� UHODWLRQVKLS�ZLWK� WKH�
FRPPHUFLDO�SURGXFW�RU�GUXJ�XVHG��WKH�FRPSDQ\��HWF��RU�H[SODLQ�WKH�
UHODWLRQVKLS�LI�DQ\�LQ�WKH�FRYHU�OHWWHU�DQG�DOVR�XQGHU�WKH�WLWOH�RI�³&RQ-
ÀLFW�RI� LQWHUHVW´�EHIRUH� WKH�UHIHUHQFHV�VHFWLRQ�RI� WKH�DUWLFOH��KWWS���
LFPMH�RUJ�FRQÀLFWV�RI�LQWHUHVW�

$XWKRULQJ�FRQWULEXWLRQ�
7KH�FRQWULEXWLRQV�RI� WKH�DXWKRUV��FRQVWLWXWLRQ�RI�DQ�RSLQLRQ��VWXG\�
GHVLJQ��H[SHULPHQWDO�SUDFWLFHV��VWDWLVWLFV��ZULWLQJ�RI�WKH�DUWLFOH��HWF���
LQ�DUWLFOHV�ZLWK�PXOWLSOH�DXWKRUV�VKRXOG�EH�H[SODLQHG�DQG�VXEPLWWHG�
WR�WKH�HGLWRU�ZLWK�D�VLJQHG�IRUP��ZLWKLQ�WKH�VFRSH�RI�WKH�FRS\ULJKW�
WUDQVIHU�IRUP���$XWKRULQJ�FRQWULEXWLRQ�LQIRUPDWLRQ�VKRXOG�EH�UHSRUW-
HG�LQ�WKH�DUWLFOH�EHIRUH�WKH�UHIHUHQFHV�

)LQDQFLDO�VXSSRUW��
)LQDQFLDO�VXSSRUW��GRQDWLRQV�DQG�DOO�RWKHU�DFWLYLWLHV��VWDWLVWLFDO�DQDO-
\VLV�� (QJOLVK�7XUNLVK� HYDOXDWLRQ�� DQG�RU� WHFKQLFDO� KHOS� VKRXOG� EH�
FOHDUO\�VWDWHG�LI�SUHVHQW�EHIRUH�WKH�UHIHUHQFHV�SDUW�RI�WKH�DUWLFOH��7KH�
DXWKRUV�VKRXOG�DOVR�GHFODUH�WKH�UROHV�RI�WKH�VSRQVRUV�RI�WKH�VWXG\��LI�
DQ\��LQ�WKH�IROORZLQJ�DUHDV������'HVLJQ�RI�WKH�VWXG\������'DWD�FROOHF-
WLRQ��DQDO\VLV�DQG�WKH�LQWHUSUHWDWLRQ�RI�WKH�UHVXOWV������:ULWLQJ�RI�WKH�
UHSRUW������'HFLGLQJ�WR�VHQG�WKH�DUWLFOH�IRU�SXEOLFDWLRQ�

3ODJLDULVP��
$OO�DUWLFOHV�VHQW�WR�WKH�-RXUQDO�JR�WKURXJK�WKH�L7KHQWLFDWH�RU�7XUQLWLQ�
VRIWZDUH�DQG�D�VLPLODULW\�UHSRUW�LV�REWDLQHG�EHIRUH�EHLQJ�DFFHSWHG�WR�
WKH�HYDOXDWLRQ�SURFHVV��$UWLFOHV�ZLWK�D�VLPLODULW\�UDWH�RI�PRUH�WKDQ�
����DUH�FRQVLGHUHG�WR�UHSUHVHQW�SODJLDULVP�DQG�DUH�UHMHFWHG��
7KH�HGLWRULDO�ERDUG�RI� WKH�$NGHQL]�0HGLFDO�-RXUQDO�FDQ�DFW� LQ�DF-
FRUGDQFH�ZLWK�&23(
V�UXOHV�LQ�FDVH�RI�DOOHJDWLRQV�DQG�VXVSLFLRQV�RI�
WKHIW��FLWDWLRQ�PDQLSXODWLRQ��DQG�GDWD�IRUJHU\�UHODWHG�WR�WKH�VWXGLHV�
VXEPLWWHG�WR�WKH�-RXUQDO�

7KH�DLP�LV�WR�KDYH�DOO�VWDNHKROGHUV��DXWKRUV��HGLWRUV�DQG�UHYLHZHUV��
ZKR�SXW�IRUZDUG�D�VFLHQWL¿F�VWXG\�WR�FRQWULEXWH� WR� WKH�DSSURSULDWH�
DGYDQFHPHQW�RI�VFLHQFH��&RPSOLDQFH�ZLWK�WKH�VFLHQWL¿F�HWKLFDO�SULQ-
FLSOHV�LV�LPSRUWDQW�LQ�VFLHQWL¿F�VWXGLHV�SUHSDUHG�LQ�DFFRUGDQFH�ZLWK�
WKLV�JRDO�

7KHVH�SULQFLSOHV�KDYH�EHHQ�DGRSWHG�E\�XV�DQG�WKHLU�DGRSWLRQ�KDV�DOVR�
EHHQ�SURSRVHG�E\�YDULRXV�VWDNHKROGHUV��VRPH�RI�ZKLFK�DUH�SUHVHQWHG�
EHORZ�

7KH�HGLWRULDO�DQG�SXEOLFDWLRQ�SURFHVVHV�RI�WKH�-RXUQDO�KDYH�EHHQ�GH-
YHORSHG�DFFRUGLQJ�WR�WKH�GLUHFWLYHV�RI�WKH�,QWHUQDWLRQDO�&RPPLWWHH�
RI�0HGLFDO�-RXUQDO�(GLWRUV��,&0-(���:RUOG�$VVRFLDWLRQ�RI�0HGLFDO�
(GLWRUV��:$0(���&RXQFLO�RI�6FLHQFH�(GLWRUV��&6(���&RPPLWWHH�RQ�
3XEOLFDWLRQ�(WKLFV� �&23(���(XURSHDQ�$VVRFLDWLRQ�RI�6FLHQFH�(GL-
WRUV� �($6(��DQG� WKH�1DWLRQDO� ,QIRUPDWLRQ�6WDQGDUGV�2UJDQL]DWLRQ�

;,,
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&LOW���9RO�����1R��������

�1,62���7KH�-RXUQDO�KDV�DGRSWHG�WKH�3ULQFLSOHV�RI�7UDQVSDUHQF\�DQG�
%HVW�3UDFWLFH�LQ�6FKRODUO\�3XEOLVKLQJ��GRDM�RUJ��EHVWSUDFWLFH��

(WKLFDO�5HVSRQVLELOLWLHV�RI�WKH�$XWKRUV
7R�HQVXUH�WKH�DFFXUDF\�RI�GDWD�UHODWHG�WR�WKH�VWXG\��WR�NHHS�UHJXODU�
UHFRUGV�RI�WKH�UHVHDUFK��DQG�WR�EH�DEOH�WR�SURYLGH�DFFHVV�WR�WKLV�GDWD�
XSRQ�D�SRVVLEOH�UHTXHVW�

0DNH� VXUH� WKDW� WKH� DUWLFOH� VXEPLWWHG� LV� QRW� SXEOLVKHG� RU� DFFHSWHG�
HOVHZKHUH�

,I� WKH� FRQWHQW� SUHVHQWHG� PDWFKHV� DQ\� RWKHU� FRQWHQW� SXEOLVKHG� RU�
VXEPLWWHG�HOVHZKHUH��WR�DFNQRZOHGJH�WKLV�PDWFK�DQG�SURYLGH�D�UHI-
HUHQFH�� ,I� QHFHVVDU\�� WR� SURYLGH� WR� WKH� HGLWRU� D� FRS\� RI� DQ\� RWKHU�
VWXG\�WKDW�PD\�KDYH�VLPLODU�FRQWHQW�UHODWHG�WR�WKH�ZRUN��7R�REWDLQ�
SHUPLVVLRQ�WR�UHSURGXFH�RU�XVH�DQ\�FRQWHQW�IURP�RWKHU�VRXUFHV��DQG�
WR�SURYLGH�UHIHUHQFHV�

)RU�DOO�VWXGLHV�LQYROYLQJ�KXPDQ�RU�DQLPDO�VXEMHFWV��WR�HQVXUH�FRP-
SOLDQFH�ZLWK�QDWLRQDO�DQG�LQWHUQDWLRQDO�ODZV�DQG�JXLGHOLQHV��IRU�H[-
DPSOH�� WKH�:0$�'HFODUDWLRQ�RI�+HOVLQNL��1,+�3ROLF\�RQ� WKH�8VH�
RI�/DERUDWRU\�$QLPDOV�� WKH�(8�'LUHFWLYH� RQ� WKH�8VH� RI�$QLPDOV��
DQG�LQGLFDWH�WKDW�WKH�QHFHVVDU\�DSSURYDOV�KDYH�EHHQ�REWDLQHG��DQG�WR�
UHVSHFW�WKH�VXEMHFW
V�SULYDF\��7R�VSHFLI\�WKH�UHOHYDQW�HWKLFV�FRPPLW-
WHH�DSSURYDOV�DQG�UHVHDUFK�GHWDLOV� LQ� WKH�³0DWHULDOV�DQG�0HWKRGV´�
VHFWLRQ�RI�WKH�VWXG\�

,Q�FDVH�RI�DQ\�FRQÀLFW�RI�LQWHUHVW��RU�ZKHQ�DQ�HWKLFDO�YLRODWLRQ�UHODWHG�
WR�WKH�DUWLFOH�LV�GHWHFWHG��WR�VKDUH�WKLV�ZLWK�WKH�HGLWRU�DQG�SXEOLVKHU�
DQG�WR�SXEOLVK�D�VWDWHPHQW�RI�HUURU��DGGHQGXP��RU�QRWLFH�RI�FRPSHQ-
VDWLRQ��RU�WR�ZLWKGUDZ�WKH�ZRUN�LI�GHHPHG�QHFHVVDU\�

(WKLFDO�'XWLHV�DQG�5HVSRQVLELOLWLHV�RI�WKH�(GLWRUV
7R�DFW� LQ�D�EDODQFHG��REMHFWLYH��DQG� IDLU�PDQQHU�ZKHQ�SHUIRUPLQJ�
WKH�GXWLHV�ZLWKRXW�GLVFULPLQDWLRQ�UHJDUGLQJ�WKH�JHQGHU��UHOLJLRXV�RU�
SROLWLFDO�EHOLHIV��RU�WKH�HWKQLF�RU�JHRJUDSKLFDO�RULJLQ�RI�WKH�DXWKRUV�

7R�HYDOXDWH�WKH�ZRUN�VXEPLWWHG�WR�WKH�-RXUQDO�DFFRUGLQJ�WR�LWV�FRQ-
WHQW�DQG�QRW�DFW�IDYRUDEO\�WRZDUGV�DQ\�DXWKRU�

7R�WDNH�WKH�QHFHVVDU\�PHDVXUHV�WR�SUHYHQW�SRVVLEOH�FRQÀLFWV�RI�LQWHU-
HVW�DQG�HYDOXDWH�DQ\�H[LVWLQJ�UHOHYDQW�GHFODUDWLRQV�

7R�WUHDW�VSRQVRUHG�ZRUN�RU�DQ\�ZRUN�RQ�VSHFLDO�VXEMHFWV�LQ�WKH�VDPH�
ZD\�DV�RWKHU�ZRUN�

7R�DSSO\�WKH�QHFHVVDU\�SURFHGXUHV�ZKLOH�DGKHULQJ�WR�WKH�SROLFLHV�DQG�
UXOHV�RI�WKH�-RXUQDO�LQ�FDVH�RI�D�FRPSODLQW�UHODWHG�WR�HWKLFDO�YLRODWLRQ��
7R�SURYLGH�WKH�DXWKRUV�DQ�RSSRUWXQLW\�WR�UHVSRQG�WR�D�UHFHLYHG�FRP-
SODLQW��DQG�QRW�WR�UHIUDLQ�IURP�HQIRUFLQJ�WKH�QHFHVVDU\�VDQFWLRQV�QR�
PDWWHU�ZKR�RZQV�WKH�ZRUN�

7R�UHIXVH�UHFHLYHG�ZRUN�LI�LW�GRHV�QRW�PHHW�WKH�SXUSRVH�DQG�VFRSH�
RI�WKH�-RXUQDO�

(WKLFDO�5HVSRQVLELOLWLHV�RI�WKH�5HIHUHHV
7R�REMHFWLYHO\�UHYLHZ�WKH�DUWLFOH�LQ�D�WLPHO\�PDQQHU�WR�FRQWULEXWH�WR�
WKH�HGLWRU
V�GHFLVLRQ�PDNLQJ�SURFHVV�DQG� WR�DJUHH� WR�HYDOXDWH�RQO\�
WKH�ZRUN�UHODWHG�WR�WKH�¿HOG�RI�VSHFLDOL]DWLRQ�

7R�PDNH�WKH�DVVHVVPHQW�REMHFWLYHO\�DQG�RQO\�LQ�UHODWLRQ�WR�WKH�FRQ-
WHQW�RI�WKH�VWXG\��7R�HYDOXDWH�WKH�ZRUN�ZLWKRXW�UHJDUG�WR�UHOLJLRXV��
SROLWLFDO�DQG�HFRQRPLF�LQWHUHVWV�

7R�PDNH�UHFRPPHQGDWLRQV�WKDW�ZLOO�KHOS�LPSURYH�WKH�TXDOLW\�RI�WKH�
DUWLFOH�WR�EH�SXEOLVKHG�DQG�WR�FDUHIXOO\�HYDOXDWH�WKH�ZRUN��7R�FRP-
PXQLFDWH�DQ\�FRPPHQWV�WR�WKH�DXWKRU�ZLWK�D�FRQVWUXFWLYH�DQG�SROLWH�
VW\OH�

7R�SURWHFW�WKH�FRQ¿GHQWLDOLW\�RI�WKH�LQIRUPDWLRQ�SURYLGHG�E\�WKH�HG-
LWRU�DQG�WKH�DXWKRU��WR�GHVWUR\�LQ�DFFRUGDQFH�ZLWK�WKH�SULYDF\�SULQ-
FLSOH�DIWHU�WKH�HYDOXDWLRQ�SURFHVV�WKH�ZRUN�WKDW�KDV�EHHQ�HYDOXDWHG��
WR�QRWLI\� WKH�HGLWRU�DQG�QRW� HYDOXDWH� WKH�ZRUN� LI� WKHUH� LV� DQ\WKLQJ�
SUHYHQWLQJ�EOLQG�DUELWUDWLRQ�

7R� EH� DZDUH� RI� SRVVLEOH� FRQÀLFWV� RI� LQWHUHVW� �¿QDQFLDO�� FRUSRUDWH��
FROODERUDWLYH��RU�RWKHU�UHODWLRQVKLSV�EHWZHHQ�WKH�DXWKRUV��DQG�ZDUQ�
WKH�HGLWRU�WR�ZLWKGUDZ�DVVLVWDQFH�IRU�WKLV�DUWLFOH�LI�QHFHVVDU\�

6RPH�DFWLRQV�FRQVLGHUHG�WR�YLRODWH�VFLHQWL¿F�UHVHDUFK�DQG�SXEOL-
FDWLRQ�HWKLFDO�SULQFLSOHV�

3ODJLDULVP��
&ODLPLQJ�WKH�RULJLQDO�LGHDV��PHWKRGV��GDWD�RU�ZRUN�RI�RWKHUV�DV�RQH
V�
RZQ�ZRUN�LQ�SDUW�RU�LQ�ZKROH�ZLWKRXW�SURYLGLQJ�D�UHIHUHQFH�WR�WKHP�
LQ�DFFRUGDQFH�ZLWK�VFLHQWL¿F�UXOHV�

)RUJHU\��
8VLQJ� GDWD� WKDW� GRHV� QRW� DFWXDOO\� H[LVW� RU� LV� IDOVL¿HG� LQ�6FLHQWL¿F�
5HVHDUFK�

'LVWRUWLRQ��
)DOVLI\LQJ�UHVHDUFK�UHFRUGV�RU�WKH�GDWD�REWDLQHG��PDNLQJ�LW�DSSHDU�DV�
WKRXJK�GHYLFHV�RU�PDWHULDOV�QRW�XVHG�LQ�WKH�UHVHDUFK�ZHUH�DFWXDOO\�
XVHG��IDOVLI\LQJ�RU�UHVKDSLQJ�UHVHDUFK�UHVXOWV�LQ�WKH�LQWHUHVWV�RI�WKH�
SHUVRQV�DQG�RUJDQL]DWLRQV�SURYLGLQJ�VXSSRUW�

5HSXEOLFDWLRQ��
3UHVHQWLQJ�GXSOLFDWH�ZRUN�DV�VHSDUDWH�SXEOLFDWLRQV�IRU�DFDGHPLF�DS-
SRLQWPHQWV�DQG�SURPRWLRQV�

6OLFLQJ�
7R�SUHVHQW�WKH�UHVXOWV�RI�D�VWXG\�DV�VHSDUDWH�SXEOLFDWLRQV�E\�LPSURS-
HUO\� GLYLGLQJ� WKHP� LQWR�PXOWLSOH� SLHFHV� LQ� D�ZD\� WKDW� YLRODWHV� WKH�
LQWHJULW\�RI�WKH�UHVHDUFK�DQG�FUHDWHV�VHYHUDO�GHULYDWLYHV�IRU�DFDGHPLF�
DSSRLQWPHQWV�DQG�SURPRWLRQV�

8QIDLU�DXWKRUVKLS��
,QFOXGLQJ�WKRVH�ZLWKRXW�DQ�DFWLYH�FRQWULEXWLRQ�LQ�WKH�DXWKRUV�OLVW�RU�
RPLWWLQJ�WKRVH�ZLWK�DQ�DFWLYH�FRQWULEXWLRQ��FKDQJLQJ�WKH�DXWKRU�RUGHU�
LQ�DQ�LPSURSHU�PDQQHU�DQG�ZLWKRXW�UDWLRQDOH��UHPRYLQJ�WKH�QDPHV�
RI�WKRVH�ZLWK�DQ�DFWLYH�FRQWULEXWLRQ�LQ�WKH�ODWHU�UHYLVLRQV��IRUFLQJ�WKH�
LQFOXVLRQ�RI�RQH
V�QDPH�WKURXJK�LQÀXHQFH�DOWKRXJK�WKHUH�LV�QR�DFWLYH�
FRQWULEXWLRQ�

1RW� VSHFLI\LQJ� WKH� SHUVRQ�� LQVWLWXWLRQ� RU� RUJDQL]DWLRQV� SURYLGLQJ�
WKHLU�VXSSRUW�DQG�FRQWULEXWLRQV�LQ�SXEOLFDWLRQV�FUHDWHG�DV�D�UHVXOW�RI�
UHVHDUFK�FRQGXFWHG�ZLWK�VXSSRUW�

7R�XVH�GLVVHUWDWLRQV�RU�ZRUNV� WKDW�KDYH�QRW�\HW�EHHQ� VXEPLWWHG�RU�
GHIHQGHG�LQ�IURQW�RI�D�MXU\�DV�VRXUFHV�ZLWKRXW�WKH�SHUPLVVLRQ�RI�WKH�
RZQHU�

Not complying with ethical rules during research on humans and an-
LPDOV��QRW�UHVSHFWLQJ�WKH�ULJKWV�RI�SDWLHQWV�LQ�SXEOLFDWLRQV��KDUPLQJ�
DQLPDO�KHDOWK�DQG� WKH�HFRORJLFDO�EDODQFH��QRW�REWDLQLQJ� WKH�QHFHV-
VDU\�SHUPLVVLRQV�

7R�XVH�IRU�XQUHODWHG�SXUSRVHV�WKH�UHVRXUFHV��VSDFH��IDFLOLWLHV�DQG�GH-
YLFHV�SURYLGHG�RU�DOORFDWHG�IRU�VFLHQWL¿F�UHVHDUFK�

7R�PDNH�IDOVH�RU�PLVOHDGLQJ�VWDWHPHQWV�UHJDUGLQJ�VFLHQWL¿F�UHVHDUFK�
DQG�SXEOLFDWLRQV�IRU�DFDGHPLF�DSSRLQWPHQWV�DQG�SURPRWLRQV�

;



7KH�DUWLFOHV�VXEPLWWHG�IRU�SXEOLFDWLRQ�LQ�WKH�MRXUQDO�VKRXOG�EH�ZULW-
WHQ�GRXEOH�VSDFHG�ZLWK����SRLQW�7LPHV�1HZ�5RPDQ�IRQW��OHDYLQJ�D�
��FP�PDUJLQ�DW�WKH�HGJHV��DQG�SULQWHG�RQ�VLQJOH�VLGHV�RI�$��SDJHV��
$EEUHYLDWLRQV�VKRXOG�EH�ZULWWHQ�FOHDUO\��IROORZHG�E\�DQ�H[SODQDWLRQ�
LQ�SDUHQWKHVHV�ZKHQ�WKH\�DUH�¿UVW�PHQWLRQHG��8QFRQYHQWLRQDO�DEEUH-
YLDWLRQV�VKRXOG�QRW�EH�XVHG��1XPHULFDO�GDWD�EHWZHHQ���DQG����LQ�WKH�
DUWLFOH�VKRXOG�EH�ZULWWHQ�DV�WH[W�������DIWHU�¿YH�GD\V���������ZKLOH����DQG�
KLJKHU�QXPEHUV� VKRXOG�EH�ZULWWHQ�DV�QXPEHUV��+RZHYHU��QXPEHUV�
EHWZHHQ���DQG����ZLWK�D�GHVFULSWLYH�VKRXOG�EH�ZULWWHQ�DV�QXPEHUV�
�H�J�����\HDU��ZKLOH�QXPEHUV�DW�WKH�EHJLQQLQJ�RI�VHQWHQFHV��)LIWHHQ�
\HDUV�DJR���������VKRXOG�EH�ZULWWHQ�DV�WH[W��7KHUH�LV�QR�VSHFLDO�OLPLW�WR�
WKH�QXPEHU�RI�ZRUGV�LQ�RULJLQDO�UHVHDUFK�DQG�UHYLHZ�DUWLFOHV��&DVH�
SUHVHQWDWLRQV�VKRXOG�EH�OLPLWHG�WR������ZRUGV�QRW�LQFOXGLQJ�WKH�$E-
VWUDFW�DQG�VKRXOG�FRQWDLQ�D�PLQLPXP�QXPEHU�RI�¿JXUHV��WDEOHV�DQG�
UHIHUHQFHV��9LHZV�RQ�YDULRXV�WRSLFV�RU�WKH�DUWLFOHV�SXEOLVKHG�LQ�WKH�
MRXUQDO�FDQ�EH�ZULWWHQ�DQG�D�UHSO\�FDQ�EH�UHTXHVWHG�IURP�WKH�DXWKRUV��
/HWWHUV�WR�WKH�HGLWRU�VKRXOG�FRQWDLQ�D�PD[LPXP�RI������ZRUGV�ZLWK�
QR�WDEOHV�RU�¿JXUHV�DQG�VKRXOG�EH�VLJQHG�E\�DOO�WKH�DXWKRUV��7KH�HGL-
WRU�PDNHV�WKH�GHFLVLRQ�RQ�ZKHWKHU�WKH\�DUH�SXEOLVKHG�LQ�WKH�MRXUQDO��
7KH�GDWH��VXEMHFW�DQG�VSHDNHUV�RI�PHGLFDO�VFLHQWL¿F�PHHWLQJV�FDQ�EH�
DQQRXQFHG�LQ� WKH� MRXUQDO��$UWLFOHV�VKRXOG�EH�DUUDQJHG�LQ� WKH�RUGHU�
OLVWHG�EHORZ�

7LWOH�3DJH��7KH�7XUNLVK�DQG�(QJOLVK�WLWOH�RI�WKH�DUWLFOH��WKH�DXWKRUV
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DGGLWLRQDO�FRVW�
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LQJ�WKDW�WKH�DUWLFOH�LV�VHQW�IRU�SXEOLFDWLRQ�DQG�VSHFLI\LQJ�WKH�UHOHYDQW�
$NGHQL]�0HGLFDO�-RXUQDO�VHFWLRQ��RULJLQDO�UHVHDUFK��FDVH�SUHVHQWD-
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WKH�DUWLFOH�ZLWK�DQ�DUWLFOH�QXPEHU��7KLV�DUWLFOH�QXPEHU�ZLOO�EH�XVHG�
LQ� DOO� FRUUHVSRQGHQFH��7KH� IROORZLQJ� RUGHU� VKRXOG� EH� XVHG� LQ� WKH�
DUWLFOHV�DQG�HDFK�SDUW�VKRXOG�VWDUW�ZLWK�D�QHZ�SDJH�
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WURQLF�PDLO�VDYHV�WLPH�DQG�SRVWDO�IHHV�DQG�WKH�HOHFWURQLF�IRUP�RI�WKH�
DUWLFOH�SURYLGHV�DGYDQWDJHV�GXULQJ�WKH�HYDOXDWLRQ�SURFHVV��7KH�DUWL-
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L¿HG��$�FKHFNOLVW� LV� SURYLGHG�EHORZ� IRU� DXWKRUV� WR�PDNH� VXUH� WKDW�
WKHUH�HYHU\WKLQJ�LV�FRPSOHWH�EHIRUH�VHQGLQJ�WKHLU�DUWLFOHV�

)LQDO�&KHFNOLVW�
&RYHU�OHWWHU�WR�HGLWRU��D��&DWHJRU\�RI�WKH�DUWLFOH��E��6WDWHPHQW�VSHFL-
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Anxiety Levels and Quality of 

Recovery Score-15 Assesment of 

Women Undergoing Cesarean Section

Sezaryenlerde Anksiyete Düzeyleri ve 

3RVWRSHUDWLI�4RU����'H÷HUOHQGLULOPHVL

ABSTRACT
Objective: 
The aim of this study to investigate the preoperative and postoperative anxiety levels 

in women undergoing ceserean section and the factors affecting their postoperative 

quality of life.

Material and Methods: 
One hundred twenty patients aged between 18-45, who applied to our hospital bet-

ween October 2017 and March 2018 and who had undergone cesarean section were 

included in this study. "Quality of Recovery Score-15” (QoR-15) scale was used to 

evaluate the healing quality of our patients, and “ The State-Trait-Anxiety Inven- 

tory” (STAI) scale was used to evaluate the preoperative and postoperative anxiety 

levels of the patients.

Results:
7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�67$,�OHYHOV�RI�WKH�SUH-
operative period by age groups (p>0,05), but the average of postoperative STAI le- 

YHOV�RI��WKH�������DJH�JURXS�ZDV�IRXQG�WR�EH�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKH�JURXS�DJHG�
over 35 years old (p=0,037; p <0,05). The average  Quality of Recovery Score-15 

VFRUHV�RI�������DJH�JURXS�ZDV�IRXQG�WR�EH�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKH�JURXS�DJHG�
30 or below (p:0,001, p<0,01). The pain scores of the General Anesthesia group were 

VLJQL¿FDQWO\�KLJKHU�WKDQ�WKH�&RPELQHG�6SLQDO�(SLGXUDO�$QHVWKHVLD�JURXS��S��������

Conclusions: 
Preoperative and postoperative anxiety had no effect on postoperative recovery score 

in pregnant women who had undergone elective cesarean section. In the 31-35 age 

group, the high levels of postoperative anxiety were attributed to high second birth 

rates, hence increased responsibilities to their families. However, it was concluded 

that this anxiety did not affect the postoperative quality of life, probably because of 

previously obtained neonatal care experience.
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Cesarean Section, Anxiety Tests, Quality of Recovery
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ÖZ
Amaç: 
6H]DU\HQ�LOH�GR÷XP�\DSDQ�NDGÕQODUÕQ�DPHOL\DW�|QFHVL�YH�
VRQUDVÕ�ND\JÕ�G�]H\OHULQL��EX�ND\JÕQÕQ�QHGHQOHULQL�DUDúWÕU-
PDN� YH� EX� KDVWDODUÕQ� SRVWRSHUDWLI� \DúDP� NDOLWHOHULQL� HW-
NLOH\HQ�IDNW|UOHULQ�EHOLUOHQPHVLGLU�

Gereç ve Yöntemler: 
%X�oDOÕúPD\D�(NLP������0DUW������WDULKOHUL�DUDVÕQGD�KDV-
WDQHPL]H�EDúYXUDQ�YH�VH]DU\HQ�X\JXODQDQ�������\Dú�DUDVÕ�
���� KDVWD� GDKLO� HGLOGL�� +DVWDODUÕPÕ]ÕQ� L\LOHúPH� NDOLWHVL-
QL� GH÷HUOHQGLUPHN� LoLQ� ³4XDOLW\� RI� 5HFRYHU\� 6FRUH���´�
�4R5����� |OoH÷L�� KDVWDODUÕQ� DPHOL\DW� |QFHVL� YH� VRQUDVÕ�
ND\JÕ�G�]H\OHULQL�GH÷HUOHQGLUPHN�LoLQ�³'XUXPOXN�6�UHN-

OL�.D\JÕ�(QYDQWHUL´��67$,��|OoH÷L�NXOODQÕOGÕ��

Bulgular: 
<Dú�JUXSODUÕQD�J|UH�DPHOL\DW�|QFHVL�G|QHP�67$,�G�]H\-

OHUL� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� EXOXQPDGÕ�
�S!������� DQFDN� ������ \Dú� JUXEXQXQ� DPHOL\DW� VRQUDVÕ�
67$,�G�]H\OHUL�RUWDODPDVÕ����\Dú��VW��JUXED�J|UH�DQODPOÕ�
olarak yüksek bulundu (p=0,037; p<0,05). Otuz bir – Otuz 

EHú�\Dú�JUXEXQXQ�RUWDODPD�4XDOLW\�RI�5HFRYHU\�6FRUH����
SXDQODUÕ����\Dú�YH�DOWÕ�JUXED�J|UH�DQODPOÕ�RODUDN�\�NVHN�
EXOXQGX��S��������S��������*HQHO�$QHVWH]L�JUXEXQXQ�D÷UÕ�
VNRUODUÕ��.RPELQH�6SLQDO�(SLGXUDO�$QHVWH]L�JUXEXQD�J|UH�
DQODPOÕ�RODUDN�\�NVHNWL��S�������

Sonuç: 
(OHNWLI� VH]DU\HQ� X\JXODQDQ� JHEHOHUGH� SUHRSHUDWLI� YH� SRV��
toperatif anksiyetenin postoperatif derlenme skoruna etkisi 

\RNWX��2WX]�ELU�±�2WX]�EHú��\Dú�JUXEXQGD�DPHOL\DW�VRQUDVÕ�
ND\JÕ� G�]H\OHULQLQ� \�NVHN� ROPDVÕ�� \�NVHN� LNLQFL� GR÷XP�
RUDQODUÕQD�YH�GROD\ÕVÕ\OD�DLOHOHULQH�NDUúÕ�VRUXPOXOXNODUÕQ�DUW-
PDVÕQD�ED÷ODQPÕúWÕU��$QFDN�EX�ND\JÕQÕQ�SRVWRSHUDWLI�\DúDP�
NDOLWHVLQL�HWNLOHPHGL÷L��PXKWHPHOHQ�GDKD�|QFH�\HQLGR÷DQ�
EDNÕP�GHQH\LPLQH�VDKLS�ROXQGX÷X�VRQXFXQD�YDUÕOGÕ�

Anahtar Kelimeler: 
6H]DU\HQ��$QNVL\HWH�WHVWOHUL��ø\LOHúPH�NDOLWHVL

INTRODUCTION
Ceseran section is one of the most common surgeries per-

formed for obstetric patients. Regional or general anest- 

hesia techniques are preferred according to the patient’s 

indication (1). 

There are many reasons for preoperative and postopera-

tive anxiety in patient’s undergoing by cesarean section. 

Preoperative anxiety is an uncomfortable mood before 

surgery, an emotional response to a potential challenge, 

causing complications like tachycardia, increased blood 

pressure, and decreased tissue pressure, leading to chronic 

pain and depression (2). In addition to pregnancy-related 

changes there are concerns such as pain due to surgery, not 

being able to wake up from anesthesia, and prematurely 

waking up during surgery (3, 4). The degree of anxiety af-

fects surgery, anesthesia, and the quality of postoperative 

recovery (5).

Quality of Recovery 15 (QoR-15) scale is a shorter pos- 

toperative QoR score developed from QoR-40 (6). QoR-

15 scale was used in our study to evaluate the healing 

quality of our patients, as it is as sensitive as QoR-40 in 

terms of validity, applicability and sensitivity and can be 

¿OOHG�LQ�D�VKRUW�WLPH�

Various scales have also been developed to deter-

mine the degree and causes of preoperative anxiety (7). 

One of the most common anxiety scales in medicine is 

“State-Trait-Anxiety Inventory” (STAI). 

In our study, we aimed to investigate the preoperative and 

postoperative anxiety levels of pregnant women who de-

liver by cesarean section, the causes of this anxiety; and to 

determine the factors that affect the postoperative quality 

of life of these patients.

MATERIALS and METHODS
Following the approval of the ethics committee (Yeditepe 

University Hospital 06.12.2017 No:757),  the study was 

carried out in accordance with the Research and Publica-

WLRQ�(WKLFV�DQG�WKH�3ULQFLSOHV�RI�WKH�+HOVLQNL�'HFODUDWLRQ��
and the purpose and scope of the study were explained to 

the participants and their informed consent was obtained. 

Our study was conducted on 120 patients aged between 

18-45, who were at least primary school graduates and 

who applied to our hospital between October 2017 and 

March 2018. Pregnant women with known psychiatric and 

neurological disorders; patients who have a poor obstetric 

history or prenatally diagnosed congenital fetal anomaly, 

and patients with maternal gestational disease were ex-

cluded from this study.

Pregnant women who visited the anesthesia clinic for pre-

operative evaluation 1-3 days prior to cesarean section and 

ZKR�ZDQWHG�WR�SDUWLFLSDWH�LQ�WKH�VWXG\�ZHUH�DVNHG�WR�¿OO�
out the questionnaire given by the anesthesiologist after 

the preoperative anesthesia examination. This question-

naire included age, education level, profession, previous 

pregnancies, preferred anesthesia type and STAI scale. 

Twenty-four hours after the cesarean section, the patients 

were visited by the anesthesiologist in the Obstetrics and 

*\QHFRORJ\� GHSDUPHQW�ZHUH� DVNHG� WR� ¿OO� RXW� WKH� 67$,�
scale and the QoR 15 scale, which evaluates the postoper-

ative quality of life.

Statistical Evaluation
IBM SPSS Statistics 22.0 software was used for statisti-

cal analysis. While evaluating the data, the suitability of 

the parameters for normal distribution was evaluated by 

Saphiro Wilk's test and the parameters were found to be 

suitable for normal distribution. In addition to descriptive 

statistical methods (Average, Standard Deviation), One-

way ANOVA test was used as well for the comparison of 
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quantitative data and Post-Hoc Tukey HSD test was used 

to determine the group that caused the difference. Student 

t test was used for comparisons between two groups. Sig-

QL¿FDQFH�ZDV�DFFHSWHG�DV�S������

RESULTS
One hundred twenty cases were included in this study; 

53 (44.2%) from the General Anesthesia group and 67 

�������� IURP� WKH�&RPELQHG�6SLQDO�(SLGXUDO�$QHVWKHVLD�
group. Fourty six (38.3%) of the cases were 30 years old 

or younger, 37 (30.8%) were between 31-35 years old 

and 37 (30.8%) were over 35 years old. When the edu-

cation levels were evaluated, it was seen that 13 (10.8%) 

cases were high school graduates and 107 (89.2%) cases 

were university graduates.  The number of patients by age 

groups and preoperative and postoperative STAI scores 

according to age and education status are shown in Table I.

:KLOH� WKHUH� LV� QR� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH� EHW��
ween the STAI levels of the preoperative period by age 

JURXSV� �S!������� WKHUH�ZDV�D�VWDWLVWLFDOO\�VLJQL¿FDQW�GLI-
ference between the STAI levels by age groups in the 

postoperative period (p<0.05). As a result of the Post-Hoc 

Tukey HSD test performed to determine which group the 

difference originated from, the average of 31-35 age group 

ZDV�IRXQG�WR�EH�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKH�JURXS�RYHU�
35 years old (p=0.037; p<0.05). There is no statistically 

VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ� WKH� RWKHU� DJH� JURXSV� LQ�
terms of STAI assessment (p>0.05) (Table I). 

In the comparison made according to the educational 

VWDWXV�� WKHUH� ZDV� QR� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH�
between the preoperative and postoperative STAI levels 

(p>0.05) (Table I).  

Table I. Pregnancy numbers in different age groups, preoperative and 

postoperative STAI scores according to age and education status

7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�
age groups in terms of pain, physical independence, and 

psychological support scores (p>0.05).

7KHUH� ZDV� D� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ�
Physical Comfort scores by age groups (p<0.01). As a re-

sult of Post-Hoc Tukey HSD test which was used to deter-

mine which group the difference originated from; The ave- 

UDJH�RI�WKH�������DJH�JURXS�ZDV�IRXQG�WR�EH�VLJQL¿FDQWO\�
higher than the 30 or older group (p:0.001, p<0.01). There 

LV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�RWKHU�DJH�
groups (p>0.05).

7KHUH� ZDV� D� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ�
(PRWLRQDO� 6WDWXV� VFRUHV� E\� DJH� JURXSV� �S�������� � 7KH�
Post-Hoc Tukey HSD test revealed that the average of the 

������DJH�JURXS�ZDV�VLJQL¿FDQWO\�KLJKHU� WKDQ� WKH����RU�
older group (p=0.001; p<0.01). There was no statistically 

VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�RWKHU�DJH�JURXSV��S!������

7KHUH�ZDV�D�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�
QnR 15 Total scores by age groups (p<0.01). According 

to the Post-Hoc Tukey HSD test conducted to determine 

which group the difference originated from, the average 

RI�������DJH�JURXS�ZDV�IRXQG�WR�EH�VLJQL¿FDQWO\�KLJKHU�
than the group of 30 or below (p:0.001, p<0.01). There 

ZDV� QR� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ� RWKHU�
age groups (p>0.05) (Table II).

7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�
patient groups by educational status in terms of Physi-

cal Comfort, pain, Physical Independence, Psycholog-

LFDO� 6XSSRUW�� (PRWLRQDO� 6WDWXV� DQG� WRWDO�4Q5���� VFRUHV�
(p>0.05) (Table II). 

Table II. QoR-15 scores according to age and education status

In the evaluation between general anesthesia and combined 

epidural spinal anesthesia groups, there was no statistically 

VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�ERWK�SUHRSHUDWLYH�DQG�SRVW-
operative STAI levels (p> 0.05 and >0.05; (Table III). Sim-

ilarly, the change in postoperative STAI levels compared to 

preoperative STAI levels in both general anesthesia group 

and combined epinal epidural anesthesia group was not sta-

WLVWLFDOO\�VLJQL¿FDQW��S!������

7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�SD-
tient groups who had different types of anesthesia in terms 

of Physical Comfort, Physical Independence, Psychological 

6XSSRUW��(PRWLRQDO�6WDWXV�DQG�4Q5�7RWDO�VFRUHV��S!������

7KHUH� LV� D� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ�
Pain scores of different types of anesthesia (p<0.01). The 

VFRUHV�RI�WKH�*HQHUDO�$QHVWKHVLD�JURXS�ZHUH�VLJQL¿FDQW-
O\�KLJKHU�WKDQ�WKH�&RPELQHG�6SLQDO�(SLGXUDO�$QHVWKHVLD�
group (Table III).
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Table III. Preoperative and Postoperative STAI scores and QoR-15 ac-

cording to anesthesia type

1R�VWDWLVWLFDOO\�VLJQL¿FDQW�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�
QnR and preoperative and postoperative anxiety (p>0.05) 

(Table IV).

Table IV. Correlation between preoperative and postoperative anxiety 

and QoR-15

DISCUSSION
It is important to determine the degree and causes of anxiety 

and the factors affecting the postoperative quality of life in 

pregnant women who are scheduled for elective cesarean 

delivery. Because, unlike other surgeries, besides the phys-

iological, anatomic and psychological changes related to 

pregnancy, the condition of the mother after the operation 

and the presence of the newborn affect the postoperative 

quality of life (8).

The degree of preoperative and postoperative anxiety also 

affects postoperative recovery (9). The most commonly 

used scale in medicine to determine the level and causes of 

anxiety is STAI. This scale was developed by Spielberger et 

al. in 1964 (10). In our study, we used the STAI scale to de-

termine the level of preoperative and postoperative anxiety.

The relationship between anxiety and age is contradictory 

LQ�VWXGLHV��'HPLU�HW�DO��GLG�QRW�¿QG�D�VLJQL¿FDQW�UHODWLRQ-

ship between anxiety score and age in their study (11). In 

RXU�VWXG\��QR�VLJQL¿FDQW�UHODWLRQVKLS�ZDV�IRXQG�EHWZHHQ�
age and preoperative STAI.  However, Shafer et al. de-

termined that the anxiety level was lower in older ages 

(12). In our study, the postoperative anxiety level of 31-35 

years old was higher than the patients over 35 years old. 

The high rate of anxiety in this age group was attributed 

to the higher number of previous pregnancies compared 

to other groups, hence increased responsibilities to their 

families (13).

In their study, Domar et al. observed that anxiety increased 

ZLWK�LQFUHDVLQJ�HGXFDWLRQ�OHYHO��EXW� WKLV�¿QGLQJ�ZDV�QRW�
VWDWLVWLFDOO\�VLJQL¿FDQW�������,Q�RXU�VWXG\������RI�WKH�FDVHV�
ZHUH�XQLYHUVLW\�JUDGXDWHV�DQG�WKHUH�ZDV�QR�VLJQL¿FDQW�UH-
lationship between education level and anxiety.

There are few studies that determine the correlation bet- 

ween anesthesia type and preoperative anxiety levels. In 

WKH� VWXG\� FRQGXFWHG� E\�(UGHP� HW� DO�� RQ� SDWLHQWV� XQGHU-
going general anesthesia and regional anesthesia, no sta-

WLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�JURXSV�
in mean scores of STAI (15). When the STAI scores of 

RXU� VWXG\�ZHUH� H[DPLQHG�� QR� VLJQL¿FDQW� GLIIHUHQFH�ZDV�
detected, similar to the results of the study conducted by 

(UGHP�HW�DO�

Postoperative recovery is a process with multiple dimen-

sions that may differ depending on the patient's and phy-

sician’s perspective. While aiming to shorten the length of 

hospital stay; assessment tools have been developed to op-

timize the physical, nociceptive, emotional, and cognitive 

states of patients (16). These tools have been shown to be 

sensitive in determining clinically important differences 

in postpartum obstetric surgery patients (17).

Myles et al. developed the QoR-40 questionnaire, which 

evaluates the recovery quality, consists of 40 questions in-

cluding 7 questions related to psychological support, 5 re-

lated to physical independence, 7 related to pain, 12 related 

to physical comfort, and 9 related to emotional state (18).

Stark et al. introduced the QoR15, the short form of QoR-

40, in their studies (19). This scale is a 15-question postop-

erative QoR scale that includes 2 items related to psycho-

logical support, 2 items related to physical independence, 

2 items related to pain, 5 items related to physical comfort, 

and 4 items related to emotional state. In their study, they 

found out that most patients were able to complete the 

questionnaire in less than 3 minutes. Hence, we used the 

QoR-15 in our study scale because it took less time and 

was equally effective.

&LHFKDQRZLF]�HW�DO��GLG�QRW�¿QG�D�VLJQL¿FDQW�UHODWLRQVKLS�
between maternal age and postoperative healing quality 

in their study, which they evaluated postpartum cesarean 

SDWLHQWV�ZLWK�PRGL¿HG�4R5����������,Q�RXU�VWXG\��SK\VLFDO�
comfort, emotional status and total QoR-15 scores were 

found to be higher in the age group of 31-35 compared to 

the age group of 30 and below. It is reasonable to attribute 

this difference to the fact that patients between the ages of 

31-35 are more likely to be multiparous (50%) than those 

aged 30 and under (8%) and probably be more experi-

enced in newborn care.

$oÕNHO� HW� DO�� UHSRUWHG� WKH�4R5���� VFRUH� WR� EH� KLJKHU� LQ�
patients with regional anesthesia in their study on cesarean 

section (21).
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,Q�RXU�VWXG\��QR�VLJQL¿FDQW�UHODWLRQVKLS�ZDV�IRXQG�EHWZHHQ�
anesthesia groups and QoR-15 score. We have linked this 

to the reason that patient-controlled analgesia was applied 

to both groups and to the low pain scores as a result of 

frequent pain visits.

$QRWKHU�VWXG\�GLG�QRW�¿QG�D�UHODWLRQVKLS�EHWZHHQ�4Q5����
and education level in their studies determining the factors 

affecting the postoperative QoR-40 level. Similar results 

were obtained in our study (22).

In a study conducted in the United Kingdom, anxiety and 

recovery scores were evaluated and it was shown that 

anxiety levels were high in preoperative women and de-

FUHDVHG�VLJQL¿FDQWO\� LQ� WKH�SRVWRSHUDWLYH�SHULRG������� ,Q�
the same study, it was concluded that preoperative anxiety 

had no effect on recovery scores, but postoperative anx-

iety levels were correlated with recovery scores. In our 

study, no relationship was found between preoperative 

and postoperative anxiety levels and recovery scores. We 

attributed this to the fact that our study was conducted on 

pregnant women and that the stress before and after sur-

gery was well managed in the postoperative period thanks 

to successful pain control and the presence of a newborn.

A limitation of this study is that all interviews with par-

ticipants were conducted in a single hospital. Therefore, 

surgical conditions, anesthesia preoperative and postop-

erative management and analgesic appeared to be homo-

geneous formal women enrolled in this study, which may 

have contributed to the good results of study. Further eval-

uation and validation are required in hospitals that serve 

patients with different characteristics. In addition, QoR15 

do not include items such as neonatal care.

CONCLUSION
Our study revealed that preoperative and postoperative 

anxiety had no effect on postoperative recovery score in 

pregnant women who had undergone elective cesarean 

section. In the 31-35 age group, we attributed the high 

levels of postoperative anxiety to high second birth rates, 

hence increased responsibilities to their families. Howev-

er, it was concluded that this anxiety did not affect the 

postoperative quality of life, probably because of previ-

ously obtained neonatal care experience.
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ABSTRACT
Objective: 
2XU� VWXG\� DLPV� WR� GHWHUPLQH� WKH� SUHYDOHQFH� RI� SUH�K\�
SHUWHQVLRQ� �SUH�+7�� DQG� LWV� DVVRFLDWHG� IDFWRUV� LQ� \RXQJ�
DGXOWV�

Material and Methods: 
7KH�VDPSOH�RI�RXU�VWXG\�FRQVLVWV�RI�����LQGLYLGXDOV�DJHG�
EHWZHHQ����DQG����\HDUV�ROG��7KH�GDWD�ZHUH�FROOHFWHG�EHW��
ZHHQ�'HFHPEHU������DQG�$SULO������XVLQJ�DQ�DVVHVVPHQW�
IRUP�SUHSDUHG�E\�UHVHDUFKHUV��LQFOXGLQJ�PHDVXUHPHQWV�RI�
%RG\�0DVV�,QGH[��%0,���VNLQIROG�VXEFXWDQHRXV�IDW�WKLFN�
QHVV��V\VWROLF��6%3���DQG�GLDVWROLF��'%3��EORRG�SUHVVXUH��
WKH�,QWHUQDWLRQDO�3K\VLFDO�$FWLYLW\�4XHVWLRQQDLUH��,3$4���
3LWWVEXUJK�6OHHS�4XDOLW\�,QGH[��364,���/HLVXUH�7LPH�([�
HUFLVH�4XHVWLRQQDLUH��/7(4���%HFN�'HSUHVVLRQ�,QYHQWRU\�
�%',��� 3HUFHLYHG� 6WUHVV� 6FDOH� �366��� DQG�'XWFK� (DWLQJ�
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PDVÕ� DOÕQGÕ�� 6LVWROLN� �6.%�� YH� GL\DVWROLN� NDQ� EDVÕQFÕ�
�'.%��QRUPDO�GH÷HUL������PP+J�YH�����PP+J�NDEXO�
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VÕNOÕNOD� NXOODQÕODQ� NÕVD� ELU� DQNHWWLU� ������ 6=($� VRQ� ELU�
KDIWDGD�HQ�D]����GN��VHUEHVW�]DPDQGD�\DSÕODQ�¿]LNVHO�DNWL�
YLWH�LOH�LOJLOL�VRUXODU�LoHUPHNWH�YH�VRQ�ELU�KDIWDGD�NDo�NH]�
NDWÕOÕP�VD÷ODQDQ�]RUOD\ÕFÕ�¿]LNVHO�DNWLYLWHOHUL��2UWD�¿]LN�
VHO� DNWLYLWHOHUL��+D¿I�¿]LNVHO� DNWLYLWHOHUL�EHOLUOHPHNWHGLU��
$QNHWLQ� WRSODP� VNRUX� KHVDSODPDVÕ� LoLQ�� \�NVHN� úLGGHWWH�
DNWLYLWHOHU� ��� RUWD� � úLGGHWOL� DNWLYLWHOHU� ��YH�KD¿I� úLGGHWWH�
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6=($�DúD÷ÕGDNL�IRUP�O��NXOODQÕU��
�+D¿I� ¿]LNVHO� DNWLYLWH�î�������RUWD� ¿]LNVHO� DNWLYL�
WH�î�������]RUOD\ÕFÕ� ¿]LNVHO� DNWLYLWH�î����� %X� GH÷HU�
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PÕúWÕU�YH�HQYDQWHUGHNL�KHU�ELU�PDGGH\H���YH���DUDVÕ�SXDQ�
YHULOPLú�YH�EHOLUOL�ELU�UXK�KDOL�YH\D�GDYUDQÕúVDO�VHPSWRPOD�
LOLúNLOHQGLULOLU��0DGGH�\DQÕWODUÕ��NLúLQLQ�EHOLUOL�ELU�VHPSWRPX�
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LOH��� �oRN� VÕN�� DUDVÕQGD�EHOLUWLUOHU��$6g¶GH�SXDQODU��� LOH�
��� DUDVÕQGD� GH÷LúHELOLU� YH� \�NVHN� SXDQODU� GDKD� \�NVHN�
DOJÕODQDQ� VWUHV�G�]H\OHULQL�J|VWHULU��gOoHN�� DOJÕODQDQ� VWUHV�
LOH�oHúLWOL�SVLNRORMLN�YH�¿]LNVHO�VD÷OÕN�VRQXoODUÕ�DUDVÕQGDNL�
LOLúNL\L�DUDúWÕUPDN�LoLQ�JHQLú�|OoHNWH�NXOODQÕOPDNWDGÕU������

+ROODQGD�<HPH�'DYUDQÕúÕ�$QNHWL��+<'$�
g]HOOLNOH� EHVOHQPH� YH� REH]LWH� DUDúWÕUPDODUÕQGD� VÕNOÕNOD�
NXOODQÕODQ� ELU� DUDoWÕU�� +<'$�� �o� DOW� |OoH÷L� EXOXQDQ� ELU�
DQNHWWHQ� ROXúXU�� %XQODU�� 'ÕúVDO� <HPH�� 'X\JXVDO� <HPH��
.ÕVÕWOÕ� <HPH�� +<'$�� EX� �o� DOW� |OoH÷L� LoHUHQ� WRSODP�
��� VRUXGDQ� ROXúXU�� .DWÕOÕPFÕODU�� KHU� ELU� VRUX\X� �� QRN�
WDOÕ� /LNHUW� |OoH÷L� NXOODQDUDN� GH÷HUOHQGLULUOHU� ���  � KLoELU�
]DPDQ���� �KHU�]DPDQ���gOoHN��ELUH\OHULQ�\HPH�DOÕúNDQ�
OÕNODUÕ��\HPH�GDYUDQÕúODUÕ�YH�GX\JXVDO�\HPH�H÷LOLPOHULQL�
GH÷HUOHQGLUPH\L�DPDoODU������

øVWDWLVWLNVHO�$QDOL]
$UDúWÕUPD� VRQXFXQGD� HOGH� HGLOHQ� YHULOHULQ� LVWDWLVWLNVHO�
DQDOL]LQGH� 6366� 6WDWLVWLFV� ����� IRU� :LQGRZV� SURJUDPÕ�
NXOODQÕOGÕ�� .DWÕOÕPFÕODUÕQ� WDQÕWÕFÕ� |]HOOLNOHUL� YH� DQNHW�
VRQXoODUÕ�LoLQ�IUHNDQV�DQDOL]L�\DSÕOGÕ��VD\Õ��\�]GH�RUWDQFD�
YH�VWDQGDUW�VDSPD�GH÷HUOHUL�YHULOGL��9HULOHULQ�DQDOL]L� LoLQ�
0DQQ�:KLWQH\�8��ED÷ÕPVÕ]�|UQHNOHP�W�WHVWL��NL�NDUH�WHVWL�
NXOODQÕOGÕ�� %D÷ÕPVÕ]� GH÷LúNHQOHULQ� SUH�KLSHUWDQVL\RQ� YH�
REH]LWH�VÕNOÕ÷Õ��]HULQH�HWNLVLQL�RUWD\D�NR\PDN�LoLQ�ORMLVWLN�
UHJUHV\RQ�DQDOL]L�\DSÕOGÕ��%LQRPLQDO�ORMLVWLN�UHJUHV\RQGD�
SUH�KLSHUWDQVL\RQ�YH�REH]�|÷UHQFL�JUXSODUÕ�ELUOHúWLULOHUHN�
DQDOL]� X\JXODQGÕ�� 7HN� GH÷LúNHQOL� UHJUHV\RQ� DQDOL]LQGH�
S����� úDUWÕQÕ� VD÷OD\DQ� SUH�KLSHUWDQVL\RQ� YH� REH]LWH� ULVN�
IDNW|UOHUL�ORMLVWLN�UHJUHV\RQ�PRGHOLQH�GDKLO�HGLOGL��5HJUHV���
\RQ� DQDOL]LQGH� JHUL\H� GR÷UX� HOHPH� \|QWHPL� NXOODQÕOGÕ��
$QDOL]OHUGH� LVWDWLVWLNVHO� DQODPOÕOÕN� G�]H\L� S������ RODUDN�
NDEXO�HGLOPLúWLU�

BULGULAR
dDOÕúPDPÕ]D�NDWÕODQ�NDWÕOÕPFÕODUÕQ������������¶��NDGÕQ��
���� �������¶L� HUNHN� ROXS�� \Dú� RUWDODPDVÕ� ������ �� �����
\ÕO�LGL��9.ø�RUWDQFD�GH÷HUL�������NJ�Pð�LGL��9.ø¶\H�J|UH�
GD÷ÕOÕP� LQFHOHQGL÷LQGH����¶VL� ]D\ÕI�� ���¶VÕ� QRUPDO�� ��¶VL�
ID]OD�NLOROX����¶VL�LVH�REH]�LGL�YH�EHO�NDOoD�RUDQÕQÕQ�RUWDQ�
FD�GH÷HUL�������������FP¶GL��'HUL�DOWÕ�\D÷�GRNXVX�NDOÕQOÕ÷Õ�
RUWDQFDODUÕQD� EDNÕOGÕ÷ÕQGD�� ELFHSV� NDVÕ� LoLQ� ����� �� �����
FP��WULFHSV�NDVÕ� LoLQ�������������FP�YH�DEGRPHQ�E|OJH�
VL� LoLQ� ������ �� ����� FP¶GL�� .DWÕOÕPFÕODUÕQ� ��������¶VL�
QLQ� KDVWDOÕN� |\N�V�� YDUGÕ�� �������¶VÕQGD� LVH� DLOHOHULQGH�
KDVWDOÕN� |\N�V��PHYFXWWX��.DWÕOÕPFÕODUÕQ� ���¶�� ��������
VLJDUD� NXOODQPÕ\RUGX� YH� �¶X� ������� LVH� VLJDUD\Õ� EÕUDN�
PÕúWÕU��.DWÕOÕPFÕODUÕQ� NDQ� EDVÕQoODUÕQD� J|UH� 6.%� RUWDOD�
PDVÕ� ������� �� ������ �PLQ�����PDNV������PP+J�� '.%�
RUWDODPDVÕ���������������PLQ������PDNV������PP+J�LGL��
.DWÕOÕPFÕODUÕQ�LNLOL��U�Q�RUWDODPDVÕ��������������PLQ�����
PDNV������PP+J
DWÕP�GN��$6g� WRSODP� VNRUXQXQ� RUWD�
ODPDVÕ�������������PLQ�����PDNV����¶GÕ��dDOÕúPDGD�SUH�
+7�SUHYDODQVÕ������� �����RODUDN�EXOXQXUNHQ��oDOÕúPD\D�
DOÕQDQ�NDGÕQODUÕQ���¶LQLQ����������HUNHNOHULQ�LVH���¶VLQLQ�
��������SUH�KLSHUWDQVLI�ROGX÷X�J|U�OG���7DEOR�ȱ���

7DEOR� ,,¶GH� NDWÕOÕPFÕODUÕQ� 8)$$� WRSODP� VNRUXQD� J|UH�
GH÷HUOHQGLULOGL÷LQGH�� ���� �������¶XQXQ� DNWLI� ROPDGÕ÷Õ��
��������¶VLQLQ�G�ú�N�VHYL\HGH�¿]LNVHO�DNWLYLWH�G�]H\LQGH�
ROGX÷X�� ��¶LQLQ� ��������� \HWHUOL� VHYL\HGH� DNWLI� ROGX÷X�
J|U�OP�úW�U��.DWÕOÕPFÕODUÕQ�0(7�GH÷HUOHULQLQ�LVH��DNWLI�RO�
PD\DQODU�LoLQ�RUWDODPD����������������G�ú�N�VHYL\HGH�DN�
WLI�RODQODU�LoLQ�RUWDODPD����������������YH�\HWHUOL�VHYL\HGH�
DNWLI�RODQODU�LoLQ�RUWDODPD�����������������ROGX÷X�EHOLU�
OHQPLúWLU��.DWÕOÕPFÕODUÕQ�6=($�WRSODP�VNRUXQD�J|UH�����¶X�
��������KD¿I�����¶�����������RUWD�YH����¶X����������\�NVHN�
úLGGHWOL�HJ]HUVL]H�NDWÕOÕP�VD÷ODPDNWDGÕU��38.ø�WRSODP�VNRU�
GD÷ÕOÕPÕQD�J|UH�NDWÕOÕPFÕODUÕQ������¶�Q�Q�X\NX�NDOLWHVLQLQ�
L\L�� �����¶VÕQÕQ� N|W�� ROGX÷X� VDSWDQPÕúWÕU�� .DWÕOÕPFÕODUÕQ�
%'(�VNRUODUÕ�LQFHOHQGL÷LQGH�����������¶LQLQ�GHSUHV\RQ�EH�
OLUWLVL�J|VWHUPHGL÷L�����������¶�LQLQ�KD¿I�����������¶XQXQ�
RUWD�YH����������¶VLQLQ�FLGGL�G�]H\GH�GHSUHV\RQX�ROGX÷X�
J|U�OPHNWHGLU��7DEOR�,,���

.DWÕOÕPFÕODUÕQ�+<'$�DOW�ER\XWODUÕQÕQ�RUWDODPD�SXDQODUÕ��
³.ÕVÕWOD\ÕFÕ�<HPH´� LoLQ� ������������ ³'ÕúVDO�<HPH´� LoLQ�
�������������³'X\JXVDO�<HPH´� LoLQ������������ROGX÷X��
WRSODP� VNRUXQ� RUWDODPDVÕQÕQ� LVH� ������������� ROGX÷X�
VDSWDQPÕúWÕU� �7DEOR�,,���+<'$�VRQXoODUÕ� LQFHOHQGL÷LQGH��
�.ÕVÕWOD\ÕFÕ� <HPH�� VNRUODUÕ� ]D\ÕI� NLOROX� ELUH\OHUGHQ� DQ�
ODPOÕ� GHUHFHGH� \�NVHN� EXOXQXUNHQ�� QRUPDO�� ID]OD� NLOROX�
YH�REH]�ELUH\OHU�DUDVÕQGD�LVWDWLVWLNVHO�IDUN�J|U�OPHPLúWLU�
�S�������� S!������� ³'ÕúVDO�<HPH´�YH� ³'X\JXVDO�<HPH´�
VNRUODUÕQD� EDNÕOGÕ÷ÕQGD� JUXSODUÕQ� DUDVÕQGD� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� IDUNOÕOÕN� ROPDGÕ÷Õ� J|U�OP�úW�U� �S!�������
2EH]�� ID]OD� NLOROX� YH� QRUPDO� ELUH\OHULQ� +<'$� WRSODP�
SXDQODUÕQÕQ� ]D\ÕI� NLOROX� ELUH\OHUGHQ� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� GHUHFHGH� \�NVHN� ROGX÷X� J|U�OP�úW�U� �S��������
�7DEOR�,,,��
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7DEOR�ȱ��.DWÕOÕPFÕODUÕQ�
'HPRJUD¿N�g]HOOLNOHUL�
YH�gOo�POHUL

7DEOR�,,��.DWÕOÕPFÕODUÕQ�
)L]LNVHO�$NWLYLWH�'�]H\OHUL��
8\NX�.DOLWHOHULQLQ��
'HSUHV\RQ�'XUXPXQXQ�YH�
<HPH�'DYUDQÕúÕQÕQ�
'H÷HUOHQGLULOPHVL

��9.ø��9�FXW�.�WOH�øQGHNVL��6.%��6LVWROLN�.DQ�%DVÕQFÕ��'.%��'L\DVWROLN�.DQ�%DVÕQFÕ��;��2UWDQFD�66��6WDQGDUW�6DSPD�

(UFAA: 8OXVODUDUDVÕ�)L]LNVHO�$NWLYLWH�$QNHWL��SZEA:�6HUEHVW�=DPDQ�(J]HUVL]�$QNHWL��38.ø��3LWWVEXUJ�8\NX�.DOLWHVL�øQGHNVL��
BDE: %HFN�'HSUHV\RQ�(QYDQWHUL��HYDA: +ROODQGD�<HPH�'DYUDQÕúÕ�$QNHWL��MET: 0HWDEROLN�(úGH÷HU��X: 2UWDQFD�66��6WDQGDUW�6DSPD�
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$NG�7ÕS�'����������� Shalabi S. ve ark.

7$57,ù0$�
*�Q�P�]GH�� DUWDQ� LQVLGDQVODUÕ�� NURQLNOHúPH� H÷LOLPOHUL� YH�
\�NVHN�WHGDYL�PDOL\HWOHUL�QHGHQL\OH�HUNHQ�G|QHPGHNL�NDUGL�
\RYDVN�OHU�VRUXQODU��DUDúWÕUPDFÕODUÕQ�GLNNDWLQL�oHNHQ�|QHPOL�
ELU�KDON�VD÷OÕ÷Õ�VRUXQX�RODUDN�|QH�oÕNPDNWDGÕU��%X�oDOÕúPDGD�
SUH�KLSHUWDQVL\RQ� RUDQÕ������� RODUDN� EXOXQPXúWXU�� )DUNOÕ�
oDOÕúPDODU��SUH�KLSHUWDQVL\RQXQ�KLSHUWDQVL\RQXQ�|QF�O��ROG�
X÷X�VRQXFXQX�GHVWHNOHPHNWHGLU��<DúÕQ�LOHUOHPHVL\OH�ELUOLNWH�
SUH�KLSHUWDQVL\RQX�� KLSHUWDQVL\RQD� G|Q�úPHNWH� YH� KLSHU�
WDQVLI�ELUH\�VD\ÕVÕ�\Dú�LOHUOHGLNoH�DUWPDNWDGÕU�������%X�QHG�
HQOH�� oDOÕúPDPÕ]ÕQ� RGDN� QRNWDVÕQÕ�� ������ \Dú� DUDOÕ÷ÕQGDNL�
\HWLúNLQOHULQ�SUH�KLSHUWDQVL\RQ�SUHYDODQVÕQÕQ�DUDúWÕUÕOPDVÕQÕ�
ROXúWXUPDNWDGÕU�
 
dDOÕúPDPÕ]GD�SUH�+7�SUHYDODQVÕ�������YH�EX�NDWÕOÕPFÕODUÕQ�
������ �Q�Q� HUNHN� ������ VÕQÕQ� NDGÕQ� ROGX÷X� EXOXQPXú�
WXU�� �<XQDQLVWDQ¶GD� \DSÕODQ� ELU� oDOÕúPDGD� HUNHNOHULQ������
NDGÕQODUÕQ� ���� SUH�KLSHUWDQVLI� ROGX÷X� EXOXQPXúWXU� ������
7�UNL\H¶GH�\DSÕODQ�EDúND�ELU�oDOÕúPDGD�|÷UHQFLOHULQ�WRSODP�
SUH�KLSHUWDQVL\RQ� RUDQÕQÕQ� ������ ROGX÷X� YH� EX� NLúLOHULQ�
�����¶LQLQ� HUNHN� �����¶VLQLQ� NDGÕQ� ROGX÷X� J|U�OP�úW�U�
������ 1HSDO¶GH� \DSÕODQ� ELU� oDOÕúPDGD� JHQo� HULúNLQOHUGH�
SUH�KLSHUWDQVL\RQ� SUHYDODQVÕ� ������ ROGX÷X� YH� FLQVL\HWH�
J|UH� EDNÕOGÕ÷ÕQGD� HUNHNOHULQ� \DNODúÕN������¶��� NDGÕQODUÕQ�
\DNODúÕN� ���¶LQGH� SUH�KLSHUWDQVL\RQ� EXOXQPXúWXU� ������
øVUDLOOL� JHQo�HULúNLQOHUGH� WRSODP�RUDQ�������YH�SUH�KLSHU�
WDQVLI� ELUH\OHULQ� �����¶VÕQÕQ� HUNHN�� �����¶XQXQ� NDGÕQ��
dLQ¶�GH�\DSÕODQ�EHQ]HU�ELU�oDOÕúPDGD�LVH�WRSODP�RUDQ�������
YH� EX� NLúLOHULQ� �����¶LQLQ� HUNHN�� �����¶VÕQÕQ� NDGÕQ� ROG�
X÷XQX�EXOXQPXúWXU� ����� �����dDOÕúPDPÕ]ÕQ� VRQXFXQGD�EX�
SRS�ODV\RQGD� WRSODP� SUH�KLSHUWDQVL\RQ� RUDQÕQ� OLWHUDW�U��
GHVWHNOHGL÷L�YH�HUNHNOHULQ�NDGÕQODUD�J|UH�GDKD�ID]OD�SUH�KLS�
HUWDQVLI� ROGX÷XQX� J|VWHUPLúWLU�� dDOÕúPDPÕ]GD� LNLOL� �U�Q�
RUWDODPD� GH÷HUL� ������������ PP+J
DWÕP�GN� RODUDN� EX�
OXQPXúWXU��øNLOL��U�Q��PL\RNDUGL\DO�RNVLMHQH�LKWL\DFÕQÕQ�ELU�
EHOLUWHFLGLU� YH� ��� PP+J
DWÕP�GN¶GDQ� \�NVHN� GH÷HUOHUGH�
NDUGL\DN�KDVWDOÕN�LKWLPDOLQLQ�ROGX÷X�RODUDN�NDEXO�HGLOPHN�
WHGLU�������dDOÕúPDPÕ]GDNL�ELUH\OHUGH�NDUGL\DN�KDVWDOÕN�ULVNL�
ROGX÷X�|QJ|U�OPHNWHGLU�

dDOÕúPDPÕ]GD�� NDWÕOÕPFÕODUÕQ�$6g� WRSODP� VNRU�RUWDODPDVÕ�
����������� VDSWDQPÕúWÕU�� %HQ]HU� ELU� oDOÕúPDGD� KHPúLUHOLN�
|÷UHQFLOHUL� LoLQ�$6g�SXDQ�RUWDODPDVÕ��������������RODUDN�
WHVSLW� HGLOPLúWLU� ������ %HQ]HU� EDúND� ELU� oDOÕúPDGD� �QLYHU�
VLWH� |÷UHQFLOHULQGH� DOJÕODQDQ� VWUHV� G�]H\OHUL� �����������

EXOXQPXúWXU� ������ �dDOÕúPDPÕ]GD�oÕNDQ�VRQXoODU� OLWHUDW�U�
OH�X\XPOX�ROPDNOD�ELUOLNWH�G�ú�N�VWUHV�VHYL\HVLQGH�ROGX÷X�
EXOXQPXúWXU�

dDOÕúPDPÕ]GD� 8)$$� DQNHWLQH� J|UH� NDWÕOÕPFÕODUÕQ� ����
�����¶LQLQ�G�ú�N� VHYL\HGH�¿]LNVHO� DNWLYLWH�G�]H\L�ROGX÷X�
EXOXQPXúWXU�� 7�UNL\H¶GHNL� �QLYHUVLWH� |÷UHQFLOHULQLQ� ¿]LN�
VHO�DNWLYLWH�VHYL\HVLQLQ�EHOLUOHQPHVL�LoLQ�\DSÕODQ�ELU�DUDúWÕU�
PDGD����¶LQLQ� G�ú�N� VHYL\HGH� DNWLI� ROGX÷X� EXOXQPXúWXU�
������ %LU� GL÷HU� oDOÕúPDGD� |÷UHQFLOHULQ� ���¶�Q�Q� G�ú�N�
VHYL\HGH�DNWLI�ROGX÷X�ELOGLULOPLúWLU�������dDOÕúPDPÕ]GD�EX�
OXQDQ�VRQXo�OLWHUDW�U��GHVWHNOH\HUHN�JHQo�HULúNLQOHU�DUDVÕQ�
GD� ¿]LNVHO� DNWLYLWHQLQ� \HWHUVL]� ROGX÷XQX� J|VWHUPHNWHGLU��
hQLYHUVLWH� |÷UHQFLOHULQGH� ¿]LNVHO� LQDNWLYLWHQLQ� VHEHELQLQ�
VRV\DO�GHVWH÷LQ�D]�ROPDVÕ��LOJL�oHNLFL�ROPDPDVÕ�YH�GHUVOHU�
LQL�HWNLOHPHVL�ROGX÷X�ELOLQPHNWHGLU�������.DWÕOÕPFÕODUÕPÕ]ÕQ�
GD�EX�GXUXPODUGDQ�ND\QDNOÕ�¿]LNVHO�RODUDN�LQDNWLI�ROGX÷XQX�
G�ú�QPHNWH\L]�� <HWHUOL� ¿]LNVHO� DNWLYLWHQLQ�� NROHVWHURO� VH�
YL\HVL�� NDQ� EDVÕQFÕQÕQ� YH� ELUOLNWH� KLSHUWDQVL\RQXQ� SDWR¿]��
\RORMLVLQGH� \HU� DODQ� oHúLWOL� EL\REHOLUWHoOHU� YH� IDNW|UOHUGH�
G�]HQOHPH� VD÷ODGÕ÷ÕQÕ� J|VWHUHQ� oDOÕúPDODU� EXOXQPDNWDGÕU�
���������ùDúÕUWÕFÕ�ELU�úHNLOGH�\DSÕODQ�ELU�oDOÕúPDGD�GD�JHQo�
\HWLúNLQOHULQ� ������
ÕQÕQ� G�ú�N� ¿]LNVHO� DNWLYLWHQLQ� NDOS�
KDVWDOÕ÷Õ� ULVNL� LOH� LOLúNLOL� ROGX÷XQXQ� IDUNÕQGD� ROGX÷X�EHOLU�
WLOPLúWLU� ������ dDOÕúPDPÕ]GD� 6=($� WRSODP� VNRUXQD� J|UH�
NDWÕOÕPFÕODUÕQ����
X����������KD¿I�GHUHFHGH�¿]LNVHO�DNWLYLWH�
VD÷ODGÕ÷ÕQÕ�J|VWHUPHNWHGLU��<D]ÕFÕ�YH�DUN�¶QÕQ�\DSWÕ÷Õ�DUDúWÕU�
PD\D�J|UH�LVH�6=($�DQNHWLQH�NDWÕODQ�ELUH\OHULQ������
VLQ�
GHQ�ID]ODVÕQÕQ�RUWD�YH�G�ú�N�G�]H\GH�6=($�VNRUX�HOGH�HW�
WL÷L�J|U�OP�úW�U�������7DODSNR�YH�DUN�¶QÕQ�oDOÕúPDVÕQGD�LVH�
NDWÕOÕPFÕODUÕQ� �����
VLQLQ� KD¿I� GHUHFHGH� ¿]LNVHO� DNWLYLWH�
\DSWÕ÷Õ�EHOLUWLOPLúWLU�������%X�VRQXoODU��VHUEHVW�]DPDQ�¿]LN�
VHO�DNWLYLWHOHULQH�NDWÕOÕP�G�]H\LQLQ�JHQHO�RODUDN�G�ú�N�ROGX��
÷XQX�YH�EX�GXUXPXQ�&29,'����SDQGHPLVL�LOH�WHNQRORMLQLQ�
LOHUOHPHVL�QHGHQL\OH��QLYHUVLWH�|÷UHQFLOHULQLQ�GDKD�VHGDQWHU�
ELU�\DúDP�WDU]ÕQD�X\XP�VD÷ODPDODUÕ\OD�LOLúNLOHQGLULOHELOLUL]��

dDOÕúPDPÕ]D� J|UH� NDWÕOÕPFÕODUÕQ� 38.ø� SXDQ� RUWDODPDVÕ�
���������¶GÕU�� dDOÕúPDPÕ]OD� EHQ]HU� ELoLPGH� �QLYHUVLWH�
|÷UHQFLOHUL��VW�QGH�\DSÕODQ�ELU�oDOÕúPDGD�38.ø�SXDQ�RUWDOD�
PDVÕ���������RODUDN�ELOGLULOPLúWLU��������%LU�EDúND�oDOÕúPDGD�
D\QÕ�SRS�ODV\RQGDNL�NDWÕOÕPFÕODUÕQ�38.ø�SXDQÕ�RUWDODPDVÕ�
������������SXDQ�RODUDN�EHOLUOHQPLúWLU�������dDOÕúPDPÕ]GD�
oÕNDQ� VRQXoODU� OLWHUDW�UOH� X\XPOX� ROPDNOD� ELUOLNWH� 38.ø�
WRSODP�VNRUXQXQ��
LQ��]HULQGH�ROPDVÕ�X\NX�NDOLWHVLQLQ�N|W��

7DEOR�,,,��.DWÕOÕPFÕODUÕQ�9�FXW�.�WOH�
øQGHNVOHULQH�*|UH�+ROODQGD�<HPH�'DYUDQÕúÕ
$QNHWLQLQ��+<'$��$OW�*UXSODUÕ



$NG�7ÕS�'�����������6KDODEL�6��YH�DUN�

��

ROGX÷XQX� J|VWHUPHNWHGLU�� %X� GXUXP� EDúWD� VWUHV� VHYL\HVL�
RODFDN�úHNLOGH�X\NX�G�]HQL��VLUNDGL\HQ�ULWLP�YH�\DúDP�WDU]Õ�
IDNW|UOHUL� JLEL� oHúLWOL� QHGHQOHUOH� LOLúNLOHQGLULOHELOLU�� �$\UÕFD�
X]XQ�V�UHOL�X\NXVX]OXN�YH�X\NX�NDOLWHVLQGHNL�ER]XNOXN��EH�
\LQ� IRQNVL\RQXQX�ER]DQ�YH�VHPSDWLN�VLQLU� VLVWHPLQLQ�DúÕUÕ�
DNWLYDV\RQXQD� QHGHQ� RODQ� YH� E|\OHFH� NDQ� EDVÕQFÕQÕ� \�N�
VHOWHQ�HWNHQGLU�������%X�QHGHQOH��G�ú�N�X\NX�NDOLWHVLQLQ�NDQ�
EDVÕQFÕQGD� |Oo�OHELOLU� ELU� \�NVHOPH\H� QHGHQ� RODELOHFH÷LQL�
G�ú�Q�\RUX]�

dDOÕúPDPÕ]� QHWLFHVLQGH� NDWÕOÕPFÕODUÕQ� %'g� NHVPH� QRN�
WDVÕQD� J|UH� GHSUHV\RQ� RUDQÕQÕQ� ������ ROGX÷X� J|U�OPHN�
WHGLU�� .DWÕOÕPFÕODU� IDUNOÕ� G�]H\OHUGH� GHSUHVLI� VHPSWRPODU�
J|VWHUPHNWHGLU�� � hONHPL]GH� GDKD� |QFH� %'g� NXOODQÕODUDN�
JHUoHNOHúWLULOHQ�oDOÕúPDODUD�EDNWÕ÷ÕPÕ]GD���QLYHUVLWH�|÷UHQ�
FLOHUL� DUDVÕQGD� GHSUHV\RQ� RUDQODUÕQÕQ� ���� LOD� ��� DUDVÕQ�
GD� GH÷LúWL÷L� J|U�OPHNWHGLU� ��������� %X� IDUNOÕOÕNODUÕQ��
NDWÕOÕPFÕODUÕQ� |]HOOLNOHUL� YH� E|OJHOHU� DUDVÕ� GH÷LúNHQOHU� JLEL�
IDNW|UOHUH�ED÷OÕ�RODELOHFH÷L�G�ú�Q�OPHNWHGLU��6HPSDWLN�VLQLU�
VLVWHPLQLQ�KLSHUDNWLYLWHVL�YH�JHQHWLN�HWNLOHU�JLEL�IDNW|UOHULQ��
GHSUHV\RQ� LOH� KLSHUWDQVL\RQ� DUDVÕQGDNL� LOLúNLQLQ� WHPHO�PH�
NDQL]PDODUÕQÕ�ROXúWXUDELOHFH÷LQH�GDLU�NDQÕWODU�EXOXQPDNWDGÕU�
��������

hQLYHUVLWH�H÷LWLPLQH�GHYDP�HGHQ�JHQo�HULúNLQOHUGH��|÷�Q�DWOD�
PD�YH�N|W��EHVOHQPH�DOÕúNDQOÕNODUÕQÕQ�ID]OD�ROGX÷X�ELOGLULOPLú��
WLU�����������+<'$�DQNHWL��\HPH�GDYUDQÕúODUÕQÕ��o�DOW�ER\XWWD�
GH÷HUOHQGLULU��'X\JXVDO�\HPH��VWUHV��DQNVL\HWH�YH�GHSUHV\RQ�
JLEL� ROXPVX]� GX\JXODUOD� EDúD� oÕNPDN� LoLQ� JHOLúHQ� \HPH�
GDYUDQÕúÕGÕU�� g]HOOLNOH� VWUHVLQ� ID]OD� \DúDQGÕ÷Õ� G|QHPOHUGH�
GX\JXVDO�\HPHQLQ�DUWWÕ÷Õ�ELOGLULOPLúWLU�����������'ÕúVDO�\HPH�
|]HOOLNOH�EHVLQLQ�J|U�Q�P��YH�NRNXVX�JLEL�IDNW|UOHULQ�HWNLVLQH�
J|UH�\HPH�GDYUDQÕúÕGÕU�����������.ÕVÕWOD\ÕFÕ�\HPH��Y�FXW�úHN�
OLQH�J|UH�JHQHOOLNOH�NLOR�NRQWURO��VD÷OD\DQ�ELUH\OHUGH�J|U�OHQ�
\HPH� GDYUDQÕúÕGÕU� ����� ����� %X� oDOÕúPDGD�� NDWÕOÕPFÕODUÕQ�
+<'$�LOH�GH÷HUOHQGLULOGL÷LQGH�µ'X\JXVDO�<HPH¶�ER\XWXQXQ�
GL÷HU� ER\XWODUD� J|UH� \�NVHN� oÕNWÕ÷Õ� J|U�OP�úW�U�� hQLYHU�
VLWH� |÷UHQFLOHUL� �]HULQGH� \DSÕODQ� EX� oDOÕúPDGD� GD� EL]LP�
oDOÕúPDPÕ]Õ�GHVWHNOH\HFHN�úHNLOGH�GX\JXVDO�\HPH�GDYUDQÕúÕ�
\�NVHN�oÕNPÕúWÕU�������<DSÕODQ�ELU�EDúND�oDOÕúPDGD�SDQGHPL�
G|QHPLQGH� JHQo� HULúNLQOHUGH� GX\JXVDO� \HPH� GDYUDQÕúÕQÕQ�
DUWWÕ÷Õ�YH�VWUHVOH�SR]LWLI�NRUHODV\RQ�ROGX÷X�ELOGLULOPLúWLU�������
.DWÕOÕPFÕODUÕPÕ]ÕQ�DNDGHPLN�VWUHV�YH�SVLNRORMLN�GXUXPODUÕQÕQ�
\HPH�GDYUDQÕúÕ��]HULQGH�HWNLOL�RODELOHFH÷LQL�|QJ|UPHNWH\L]��
$\UÕFD�\DSÕODQ�oDOÕúPDODUGD�ID]OD�WX]�DOÕPÕ�YH�\HWHUVL]�EHVOHQ�
PH\OH� SUH�KLSHUWDQVL\RQ� DUDVÕQGD� NRUHODV\RQ� ROGX÷X� ELOGLU�
LOPLúWLU�����������.DWÕOÕPFÕODUGDNL�SUH�KLSHUWDQVL\RQ�RUDQÕQÕQ�
\HPH�GDYUDQÕúÕQGDQ�HWNLOHQGL÷L�NDQÕVÕQGD\Õ]�

dDOÕúPDPÕ]GD�+<'$�DQNHWLQLQ�9.ø�LOH�LOLúNLOHQGLULOGL÷LQGH��
REH]�� ID]OD� NLOROX� YH� QRUPDO� NLOROX� ELUH\OHULQ� �.ÕVÕWOD\ÕFÕ�
<HPH�� VNRUODUÕQÕQ�� ]D\ÕI� NLOROX� ELUH\OHUGHQ� DQODPOÕ� GHUH�
FHGH�GDKD�\�NVHN�ROGX÷X�EHOLUOHQPLúWLU��7�UNL\H¶GH�\DSÕODQ�
oDOÕúPDODUGD� GD� GHVWHNOH\HFHN� úHNLOGH� NÕVÕWOD\ÕFÕ� \HPH�
GDYUDQÕúÕ\OD�9.ø�DUDVÕQGD�SR]LWLI�DQODPGD�NRUHODV\RQ�ROGX��
÷X� EHOLUWLOPLúWLU� ������ %X� VRQXo�� NLOROX� YH� REH]� ELUH\OHULQ�
\HPH�GDYUDQÕúODUÕQÕ�GDKD�ID]OD�NÕVÕWODPD�H÷LOLPLQGH�ROGX÷XQX�
J|VWHUHUHN� EX� JUXSODUGDNL� ELUH\OHULQ� NLOR� NRQWURO�Q�� VD÷OD�
PDN�YH�Y�FXW�SURSRUVL\RQXQD�GLNNDW�HWPHN�DPDFÕ\OD�\HPHN�

DOÕPÕQÕ�VÕQÕUODPD\D�GDKD�ID]OD�oDED�VDUI�HWWLNOHUL�G�ú�QFHVL�
QL�DNOD�JHWLUHELOLU�������dDOÕúPDPÕ]GD�WRSODP�+<'$�SXDQ�
ODUÕQÕQ�9.ø� LOH� LOLúNLVLQH� EDNÕOGÕ÷ÕQGD� REH]�� ID]OD� NLOROX� YH�
QRUPDO�NLOROX�ELUH\OHULQ��]D\ÕI�NLOROX�ELUH\OHUGHQ�LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�GHUHFHGH�GDKD�\�NVHN�EXOXQPXúWXU��%X�VRQXo��
NLOROX�YH�REH]�ELUH\OHULQ�JHQHOGH�GDKD�ID]OD�\HPH�GDYUDQÕúÕ�
VHUJLOHGL÷L�YH�GDKD�D]�NLOR�NRQWURO��VD÷ODGÕ÷ÕQÕ�J|VWHUPHNWH�
GLU������

0HYFXW� oDOÕúPDPÕ]� ELUNDo� PHWRGRORMLN� OLPLWDV\RQD� VDKLS�
WLU��øON�RODUDN��NDQ�EDVÕQFÕQ�EHOLUOHQPHVL�WHN�VHIHUOLN�|Oo�PH�
GD\DQPDNWDGÕU�� EX� GD� SUH�KLSHUWDQVL\RQ� VÕQÕÀDQGÕUPDVÕ�
DoÕVÕQGDQ� \DQÕOWÕFÕ� RODELOHFH÷L� DQODPÕQD� JHOHELOLU�� øNLQFL�
RODUDN�� oDOÕúPDPÕ]� oR÷XQOX÷X�6D÷OÕN�%LOLPOHUL�hQLYHUVLWHVL�
|÷UHQFLOHULQGHQ�ROXúPDNWDGÕU��EX�QHGHQOH�GL÷HU�PHUNH]OHUGH�
SUH�KLSHUWDQVL\RQ�SUHYDODQVÕ�WHPVLO�HGLOPHPLú�RODELOLU�

SONUÇ
6RQXऊ�RODUDN�EX�NHVLWVHO�SLORW�oDOÕúPD��JHQo�HULúNLQ��QLYHU�
VLWH� |÷UHQFLOHULQGH� NDUGL\RYDVN�OHU� ULVN� IDNW|UOHUL� YH�
SUH�KLSHUWDQVL\RQ� GXUXPXQX� GH÷HUOHQGLUPH\L� DPDoODPÕúWÕU��
dDOÕúPDPÕ]GD�NDWÕOÕPFÕODUÕQ�VHGDQWHU�\DúDP�V�UG�÷��EXOXQ�
PXúWXU�� 3UH�KLSHUWDQVL\RQ� RUDQÕQÕQ� NDWÕOÕPFÕODUÕQ� \DNODúÕN�
EHúWH� ELUL� RUDQÕQGD� ROGX÷X� VRQXFXQD� YDUÕOPÕúWÕU�� *HQऊOHU�
DUDVÕQGD�VHGDQWHU�\DúDPÕQ�YH�SUH�KLSHUWDQVL\RQXQ�LOLúNLVLQLQ�
IDUNÕQGDOÕ÷ÕQÕ� DUWWÕUPDN� LऊLQ� NDPSDQ\DODU� \DSÕOPDVÕ� |QHPOL�
J|U�OPHNWHGLU��

(WLN�.RPLWH�2QD\Õ��
%X�DUDúWÕUPD��LOJLOL�W�P�XOXVDO�G�]HQOHPHOHUH��NXUXPVDO�SROLWL�
NDODUD�YH�+HOVLQNL�%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU�YH�6D÷OÕN�
%LOLPOHUL�hQLYHUVLWHVL�+DPLGL\H�%LOLPVHO�$UDúWÕUPDODU� (WLN�
.XUXOX� WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �7DULK������������ YH� 6D\Õ�
1R�������

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

<D]DU�.DWNÕODUÕ��
)LNLU� ±� (�3���0�%�8��� 6�6��� ø�$��� 6�7��� %�.��� 7DVDUÕP�� (�3���
0�%�8��� 6�6��� ø�$��� 6�7��� %�.��� 'HQHWOHPH� ±� (�3��� 0�%�8���
.D\QDNODU� ±� (�3���0DO]HPHOHU� ±� (�3���9HUL�7RSODQPDVÕ� YH�
YH\D�øúOHPHVL�±�6�6���ø�$���6�7���%�.���$QDOL]�YH�YH\D�<RUXP�±�
0�%�8���(�3���/LWHUDW�U�7DUDPDVÕ��6�6���ø�$���6�7���%�.���<D]Õ\Õ�
<D]DQ�±�(�3���0�%�8���66���(OHúWLUHO�øQFHOHPH���0�%�8���(�3�

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

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

6XQXOGX÷X�.RQJUH��
$UDúWÕUPDPÕ]ÕQ� SUHOLPLQHU� VRQXoODUÕ� ����8OXVODUDUDVÕ�*$3�
=LUYHVL�%LOLPVHO�$UDúWÕUPDODU�.RQJUHVLQGH�VXQXOPXúWXU�
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&DPSEHOO�15��%XUQHQV�03��:KHOWRQ�3.��$QJHOO�
6<��-DIIH�0*��&RKQ�-��%ULWR�$(��,UD]ROD�9��%UHW�
WOHU�-:��5RFFHOOD�(-�������:RUOG�+HDOWK�2UJDQL�
]DWLRQ�JXLGHOLQH�RQ�SKDUPDFRORJLFDO�WUHDWPHQW�RI�
K\SHUWHQVLRQ�� 3ROLF\� LPSOLFDWLRQV� IRU� WKH� UHJLRQ�
RI� WKH�$PHULFDV�� 7KH� /DQFHW� 5HJLRQDO� +HDOWK±
$PHULFDV����������

<DQR�<��5HLV�-3��&RODQJHOR�/$��6KLPER�'��9LHUD�
$-��$OOHQ�1%��*LGGLQJ�66��%UHVV�$3��*UHHQODQG�3��
0XQWQHU�3��$VVRFLDWLRQ�RI�EORRG�SUHVVXUH�FODVVL¿�
FDWLRQ� LQ�\RXQJ�DGXOWV�XVLQJ� WKH������$PHULFDQ�
&ROOHJH� RI�&DUGLRORJ\�$PHULFDQ�+HDUW�$VVRFLD�
WLRQ�EORRG�SUHVVXUH�JXLGHOLQH�ZLWK�FDUGLRYDVFXODU�
HYHQWV�ODWHU�LQ�OLIH��-DPD������������������������

.KRXU\�0��8UELQD�(0��&DUGLDF�DQG�YDVFXODU�WDU�
JHW�RUJDQ�GDPDJH�LQ�SHGLDWULF�K\SHUWHQVLRQ��)URQ�
WLHUV�LQ�SHGLDWULFV��������������

/HYLQH�*1��2¶*DUD�37��%HFNPDQ�-$��$O�.KDWLE�
60��%LUWFKHU�..��&LJDUURD�-(��'H�/DV�)XHQWHV�/��
'HVZDO�$��)OHLVKHU�/$��*HQWLOH�)��5HFHQW�LQQRYD�
WLRQV��PRGL¿FDWLRQV��DQG�HYROXWLRQ�RI�$&&�$+$�
FOLQLFDO� SUDFWLFH� JXLGHOLQHV�� DQ� XSGDWH� IRU� RXU�
FRQVWLWXHQFLHV��D�UHSRUW�RI�WKH�$PHULFDQ�&ROOHJH�
RI�&DUGLRORJ\�$PHULFDQ�+HDUW�$VVRFLDWLRQ�7DVN�
)RUFH�RQ�&OLQLFDO�3UDFWLFH�*XLGHOLQHV��&LUFXODWLRQ�
��������������H����H����

&KREDQLDQ�$9��%DNULV�*/��%ODFN�+5��&XVKPDQ�
:&��*UHHQ�/$��,]]R�-U�-/��-RQHV�':��0DWHUVRQ�
%-��2SDULO�6��:ULJKW�-U�-7��6HYHQWK�UHSRUW�RI�WKH�
MRLQW�QDWLRQDO�FRPPLWWHH�RQ�SUHYHQWLRQ��GHWHFWLRQ��
HYDOXDWLRQ��DQG�WUHDWPHQW�RI�KLJK�EORRG�SUHVVXUH��
K\SHUWHQVLRQ����������������������

/DUVRQ� 6�� &KR�0�&�� 7VLRX¿V� .��<DQJ� (�� �����
.RUHDQ�6RFLHW\�RI�+\SHUWHQVLRQ�*XLGHOLQH�IRU�WKH�
0DQDJHPHQW�RI�+\SHUWHQVLRQ��$�&RPSDULVRQ�RI�
$PHULFDQ��(XURSHDQ��DQG�.RUHDQ�%ORRG�3UHVVXUH�
*XLGHOLQHV��2[IRUG�8QLYHUVLW\�3UHVV�������

/HH�+�<��6KLQ�-��.LP�*�+��3DUN�6��,KP�6�+��.LP�
+&��.LP�.�L��.LP�-+��/HH�-+��3DUN�-�0�������
.RUHDQ� 6RFLHW\� RI� +\SHUWHQVLRQ� *XLGHOLQHV� IRU�
WKH�PDQDJHPHQW�RI�K\SHUWHQVLRQ��SDUW�,,�GLDJQR�
VLV�DQG�WUHDWPHQW�RI�K\SHUWHQVLRQ��&OLQLFDO�K\SHU�
WHQVLRQ����������������

=HQJ�=<��/LX�6;��;X�+��;X�;��/LX�;=��=KDR�;;��
$VVRFLDWLRQ�RI�WULJO\FHULGH�JOXFRVH�LQGH[�DQG�LWV�
FRPELQDWLRQ�RI�REHVLW\�LQGLFHV�ZLWK�SUHK\SHUWHQ�
VLRQ�LQ�OHDQ�LQGLYLGXDOV��D�FURVV�VHFWLRQDO�VWXG\�
RI�&KLQHVH�DGXOWV��7KH�-RXUQDO�RI�&OLQLFDO�+\SHU�
WHQVLRQ����������������������

+X�<��5HLOO\�.��/LDQJ�<��;L�%��/LX�-��;X�'��<DQ�<��
;LH�%��/L�;��,QFUHDVH�LQ�ERG\�PDVV�LQGH[��ZDLVW�
FLUFXPIHUHQFH�DQG�ZDLVW�WR�KHLJKW�UDWLR�LV�DVVRFL�
DWHG�ZLWK�KLJK�EORRG�SUHVVXUH�LQ�FKLOGUHQ�DQG�DG�
ROHVFHQWV�LQ�&KLQD��-RXUQDO�RI�,QWHUQDWLRQDO�0HGL�
FDO�5HVHDUFK��������������������

%KDLOD� $�� 6KDN\D� %�� 1HSDO� *%�� 6KUHVWKD� +6��
0DKDUMDQ�1��$GKLNDUL�%��3UHYDOHQFH�RI�SUHK\SHU�
WHQVLRQ�DQG�LWV�DVVRFLDWLRQ�ZLWK�ERG\�PDVV�LQGH[�
DPRQJ�WKH�PHGLFDO�VWXGHQWV��-RXUQDO�RI�&KLWZDQ�
0HGLFDO�&ROOHJH�������������������

dHOLN�0��hVW�Q� ø��<HQJLO�(��'HPLU�+��*�OHN�)��
*|NoH� &�� 7ÕS� IDN�OWHVL� |÷UHQFLOHULQGH� SUHKLS�
HUWDQVL\RQ� VÕNOÕ÷ÕQÕQ� DUDúWÕUÕOPDVÕ�� 7KH� 0HGL�
FDO� -RXUQDO� RI�0XVWDID� .HPDO� 8QLYHUVLW\� ������
�����������

&KU\VRKRRX� &�� 3LWVDYRV� &�� 3DQDJLRWDNRV� '%��
6NRXPDV� -�� 6WHIDQDGLV� &�� $VVRFLDWLRQ� EHWZHHQ�
SUHK\SHUWHQVLRQ�VWDWXV�DQG�LQÀDPPDWRU\�PDUNHUV�
UHODWHG� WR� DWKHURVFOHURWLF� GLVHDVH�� 7KH�$77,&$�
6WXG\�� $PHULFDQ� MRXUQDO� RI� K\SHUWHQVLRQ� ������
��������������

*URWWR�,��*URVVPDQ�(��+XHUWD�0��6KDUDEL�<��3UHY�
DOHQFH�RI�SUHK\SHUWHQVLRQ�DQG�DVVRFLDWHG�FDUGLR�
YDVFXODU�ULVN�SUR¿OHV�DPRQJ�\RXQJ�,VUDHOL�DGXOWV��
+\SHUWHQVLRQ��������������������

+X�/��+XDQJ�;��<RX�&��/L�-��+RQJ�.��/L�3��:X�
<��:X�4��%DR�+��&KHQJ�;��3UHYDOHQFH�DQG�ULVN�
IDFWRUV� RI� SUHK\SHUWHQVLRQ� DQG� K\SHUWHQVLRQ� LQ�
6RXWKHUQ�&KLQD��3OR6�RQH�������������H���������

<LOPD]HO� *�� 3UHK\SHUWHQVLRQ� SUHYDOHQFH� DQG� LWV�
DVVRFLDWLRQ�ZLWK� QHFN� DQG� DEGRPLQDO� REHVLW\� LQ�
GLVHDVH�IUHH�\RXQJ�DGXOWV��$FWD�0HGLFD�0HGLWHU�
UDQHD���������������������

:HLU�&%��-DQ�$��%0,�FODVVL¿FDWLRQ�SHUFHQWLOH�DQG�
FXW�RII�SRLQWV��������

0RODULXV�$��6HLGHOO�-��6DQV�6��7XRPLOHKWR�-��.XX�
ODVPDD� .�� :DLVW� DQG� KLS� FLUFXPIHUHQFHV�� DQG�
ZDLVW�KLS� UDWLR� LQ� ��� SRSXODWLRQV� RI� WKH� :+2�
021,&$�3URMHFW��,QWHUQDWLRQDO�MRXUQDO�RI�REHVLW\�
��������������������

2UJDQL]DWLRQ� :+�� :DLVW� FLUFXPIHUHQFH� DQG�
ZDLVW�KLS�UDWLR��UHSRUW�RI�D�:+2�H[SHUW�FRQVXOWD�
WLRQ��*HQHYD�������'HFHPEHU�������������
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30.
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36.

37.

38.

39.

1|VVOLQJHU�+��0DLU�(��7RSODN�+��+|UPDQQ�:DOO�
QHU�0��0HDVXULQJ�VXEFXWDQHRXV�IDW�WKLFNQHVV�XV�
LQJ� VNLQIROG� FDOLSHUV� YV�� KLJK�UHVROXWLRQ� %�VFDQ�
XOWUDVRQRJUDSK\� LQ� KHDOWK\� YROXQWHHUV�� $� SLORW�
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ABSTRACT
Objective: 
&KLOGKRRG� DEGRPLQDO� WUDXPDWLF� LQMXULHV� DUH� VHULRXV� LQ�
MXULHV� WKDW�FDQ�EH�OLIH�WKUHDWHQLQJ�DQG�DOVR�KDYH�IRUHQVLF�
PHGLFDO� LPSRUWDQFH�� ,W� LV� UHSRUWHG� WKDW� PRUH� WKDQ� �����
FKLOGUHQ�GLH�HYHU\�GD\�ZRUOGZLGH�DV�D�UHVXOW�RI�WKHVH�LQ�
MXULHV��,Q�WKLV�VWXG\��LW�LV�DLPHG�WR�H[DPLQH�WKH�VWXGLHV�RQ�
FKLOGKRRG�DEGRPLQDO�WUDXPDWLF�LQMXULHV�IURP�D�ELEOLRPHW�
ULF�IUDPHZRUN�XVLQJ�WKH�:HE�RI�6FLHQFH�GDWDEDVH�

Material and Methods: 
8VLQJ� WKH� NH\ZRUGV� �&KLOG��� �&KLOGUHQ��� �3HGLDWULF���
�$EGRPLQDO�7UDXPD����$EGRPLQDO�7UDXPD����$EGRPLQDO�
7UDXPDV����$EGRPLQDO�,QMXU\��DQG��$EGRPLQDO�,QMXULHV��
LQ�WKH�:HE�RI�6FLHQFH�GDWDEDVH��DUWLFOHV�ZLWK�WKHVH�ZRUGV�
LQ�WKH�WLWOH�RI�WKH�VWXG\�ZHUH�LGHQWL¿HG��DQG�WKH�FKDUDFWHU�
LVWLFV�RI�WKHVH�DUWLFOHV�VXFK�DV�ODQJXDJH�RI�ZULWLQJ��\HDU�RI�
SXEOLFDWLRQ�� MRXUQDO��DXWKRUV��DXWKRU� LQVWLWXWLRQV��FRXQWU\�
RI�VWXG\�DQG�QXPEHU�RI�FLWDWLRQV�ZHUH�H[DPLQHG�

Results:
,W�ZDV�GHWHUPLQHG�WKDW�������������RI�WKH�����DUWLFOHV�LQ�
FOXGHG� LQ� WKH� VWXG\�ZHUH�ZULWWHQ� LQ�(QJOLVK�� WKH� VWXGLHV�
ZHUH�PRVW�IUHTXHQWO\�FRQGXFWHG�LQ�WKH�8QLWHG�6WDWHV��7XU�
NH\� DQG�&DQDGD�� DQG� WKH� 6XUJHU\�� 3HGLDWULFV� DQG�(PHU�
JHQF\�0HGLFLQH�FDWHJRULHV�ZHUH�SURPLQHQW�DFFRUGLQJ� WR�
WKH�:R6�FDWHJRU\�

Conclusion:
7KH�ELEOLRPHWULF�HYDOXDWLRQ�RI�DUWLFOHV�SXEOLVKHG�RQ�FKLOG�
KRRG� DEGRPLQDO� WUDXPDWLF� LQMXULHV� LQ� RXU� FRXQWU\� DQG�
RWKHU� FRXQWULHV�ZDV� UHYHDOHG� XVLQJ� WKH� GDWD� REWDLQHG� LQ�
WKLV�VWXG\��2XU�VWXG\�LV�WKH�¿UVW�RI�LWV�NLQG�WR�GHPRQVWUDWH�
UHVHDUFK�SURGXFWLYLW\�LQ�WKLV�¿HOG�

Key Words:
&KLOG��$EGRPLQDO�LQMXULHV��%LEOLRPHWULF�DQDO\VLV

*ø5øù
7UDYPDWLN� \DUDODQPDODU�� oRFXNOXN� oD÷ÕQGD�PRUELGLWH� YH�
PRUWDOLWH\H� QHGHQ� RODQ� |QOHQHELOLU� VD÷OÕN� SUREOHPOHULQ�
GHQGLU��������)L]LNVHO��NLP\DVDO��WHUPDO�YH�SVLNRORMLN�JLEL�
oHúLWOL� W�UOHUL�EXOXQDQ�WUDYPDWLN�\DUDODQPDODUGDQ�¿]LNVHO�
\DUDODQPDODU� N�QW� YH�YH\D� SHQHWUDQ� |]HOOLNWH� PH\GDQD�
JHOHELOPHNWHGLU� �����hONHPL]GH� WUD¿N� ND]DODUÕ� WUDYPDWLN�
\DUDODQPD� VRQXFX� |O�POHU� DUDVÕQGD� LON� VÕUDGD� JHOPHNWH�
ROXS�� oRFXNODUGD� WUDYPDWLN� \DUDODQPDODUÕQ� HWL\RORMLVLQH�
YH� WHGDYLVLQH� \|QHOLN� OLWHUDW�UGH� oRN� VD\ÕGD� oDOÕúPD�\HU�
DOPDNWDGÕU��������

dRFXNODUGD�WUDYPDWLN�\DUDODQPDODUGD�HULúNLQOHUGHQ�IDUNOÕ�
EXOJXODU�J|U�OPHNWHGLU��dRFXNODUÕQ�NDUÕQ�GXYDUÕ�YH�J|÷�V�
NDIHVLQGH� EXOXQDQ� NDV� YH� NHPLN� \DSÕVÕQÕQ� HULúNLQOHUGHQ�
GDKD� LQFH� ROPDVÕ� QHGHQL\OH� Lo� RUJDQODUÕQ� NRUXQPDVÕQÕQ�
\HWHUVL]�ROGX÷X��EXQD�ED÷OÕ�RODUDN�WUDYPD�VRQUDVÕ�NDUÕQ�YH�
J|÷�V�ERúOX÷XQGDNL� Lo�RUJDQODUÕQ�\DUDODQPD�RODVÕOÕ÷ÕQÕQ�
HULúNLQOHUGHQ� GDKD� \�NVHN� ROGX÷X� EHOLUWLOPHNWHGLU� �����

$EGRPLQDO� WUDYPD� VRQXFX� PH\GDQD� JHOHQ� \DUDODQPD�
ODUÕQ�� oRFXN±HULúNLQ� D\UÕPÕ� ROPDNVÕ]ÕQ� W�P� WUDYPDWLN�
\DUDODQPDODU� DUDVÕQGD� KDVWDQH\H� EDúYXUDQODUÕQ� ���
��¶XQX�ROXúWXUGX÷X��oRFXNOXN�oD÷ÕQGD�J|U�OHQ�DEGRPLQDO�
E|OJH�WUDYPDWLN�\DUDODQPDODUÕQ����¶LQGHQ�ID]ODVÕQÕ�N�QW�
WUDYPDWLN�\DUDODQPDODUÕQ�PH\GDQD�JHWLUGL÷L� ELOGLULOPHN�
WHGLU�����������

%LEOL\RPHWUL�� EHOLUOL� ELU� NRQXGDNL� DUDúWÕUPD� \D\ÕQODUÕQÕ�
QLFHO�RODUDN�DQDOL]�HWPHN�DPDFÕ\OD�NXOODQÕODQ�PDWHPDWLNVHO�
YH�LVWDWLVWLNVHO�\|QWHPOHU�E�W�Q�G�U��%X�\DNODúÕP��VD\ÕVDO�
YHULOHUL�RUWD\D�NR\PDNOD�ELUOLNWH� oDOÕúPDODUÕQ�NDOLWHVLQLQ�
GH÷HUOHQGLULOPHVLQGH�� DUDúWÕUPDFÕODUÕQ� DUDúWÕUPD� H÷LOLP�
OHULQL�RUWD\D�NR\PDGD�YH�EX�H÷LOLPLQ�JHOLúLPLQL�EHOLUOH\H�
ELOPHGH��D\QÕ�]DPDQGD�JHOHFHNWHNL�DUDúWÕUPDODUÕQ�SRWDQ�
VL\HO� \|QOHULQL� WDKPLQ� HGHELOPHGH� \DUGÕPFÕ� ROPDNWDGÕU�
������/LWHUDW�U�GH÷HUOHQGLUPHVL�\DSPDN��]HUH�JHOLúWLULOHQ�
ELEOL\RPHWULN� oDOÕúPDODUÕQ�� EHOLUOL� ELU� DODQGD� \D\ÕQODQDQ�
ELOLPVHO�NLWDSODU��DUDúWÕUPD�PDNDOHOHUL�YE��\D\ÕQODUÕ�DQDOL]�
HWPHN��]HUH�\DSÕOGÕ÷Õ�NDUúÕPÕ]D�oÕNPDNWDGÕU�������

%X� oDOÕúPDQÕQ� DPDFÕ�� oRFXNODUGD� J|U�OHQ� WUDYPDWLN� DE�
GRPLQDO�\DUDODQPDODUOD�LOJLOL�,6,�:HE�RI�.QRZOHGJH�6FL�
HQFH��:R6���&ODULYDWH���3KLODGHOSKLD��3$��86$��YHULWD�
EDQÕQGD�\HU� DODQ�PDNDOHOHUH�XODúPDN�YH�EX�PDNDOHOHULQ�
\D]ÕP�GLOOHULQL�� \D\ÕQ� \ÕOODUÕQÕ�� \D\ÕQODQGÕNODUÕ� GHUJLOHUL��
GHUJLOHULQ� ED÷OÕ� EXOXQGX÷X� úLUNHWOHUL�� PDNDOHOHULQ� LON�
LVLP�\D]DUODUÕQÕ�� LON�LVLP�\D]DUODUÕQ�ED÷OÕ�ROGX÷X�NXUXP�
ODUÕ��oDOÕúPDODUÕQ�\DSÕOGÕ÷Õ��ONHOHUL��oDOÕúPD� LoLQ�¿QDQVDO�
GHVWHN� DOÕQÕS� DOÕQPDGÕ÷ÕQÕ�� oDOÕúPDODUÕQ�:R6�NDWHJRULOH�
ULQGHNL�GD÷ÕOÕPODUÕQÕ�YH�PDNDOHOHUH�\DSÕODQ�DWÕI�VD\ÕODUÕQÕ�
LQFHOH\HUHN��oRFXNODUGD�J|U�OHQ�DEGRPLQDO�E|OJH�WUDYPD�
WLN� \DUDODQPDODUD� LOLúNLQ� ELU� ELEOLRPHWULN� GH÷HUOHQGLUPH�
\DSPDNWÕU�

GEREÇ ve YÖNTEMLER
dDOÕúPD�WDVDUÕPÕ�YH�YHULOHULQ�HOGH�HGLOPHVL
6XQXODQ� oDOÕúPDGD�� 6FLHQFH�&LWDWLRQ� ,QGH[� �6&,�� YH�6FL�
HQFH� &LWDWLRQ� ,QGH[�([SDQGHG� �6&,�(�� LQGHNVOHUGH� WD�
UDQDQ�GHUJLOHUGH�\D\ÕQODQDQ�YH�PDNDOH�EDúOÕ÷ÕQGD�0H6+¶WH�
OLVWHOHQHQ� ³&KLOG´�� ³&KLOGUHQ´� YH\D� ³3HGLDWULF´� DQDKWDU�
V|]F�NOHULQGHQ� KHUKDQJL� ELUL� LOH� ³$EGRPLQDO� 7UDXPD´��
³$EGRPLQDO�7UDXPDV´��³$EGRPLQDO�,QMXU\´�YH\D�³$EGRP�
LQDO� ,QMXULHV´�DQDKWDU� V|]F�NOHULQGHQ�KHUKDQJL�ELULQLQ�\HU�
DOGÕ÷Õ�PDNDOHOHUL�WHVSLW�YH�DQDOL]�HWPHN�LoLQ�:R6�YHULWDEDQÕ�
NXOODQÕOGÕ��<D\ÕQODQGÕ÷Õ�LON�\ÕOGDQ�J�Q�P�]H�NDGDU�\DSÕODQ�
W�P�oDOÕúPDODU�JHUL\H�G|Q�N�RODUDN�WDUDQGÕ�

:R6� YHULWDEDQÕQÕQ� ¿OWUHOHPH� |]HOOL÷LQLQ� NXOODQÕOPDVÕ\OD��
EHOLUWLOHQ� DQDKWDU� V|]F�NOHUL� oDOÕúPD� EDúOÕ÷ÕQGD� LoHUHQ� YH�
����������� WDULKLQGHQ� |QFH� \D\ÕQODQDQ� HVHUOHU� DUDVÕQGDQ�
|QFHOLNOH� PDNDOHOHU�� DUGÕQGDQ� VD÷OÕN� YH� IHQ� DODQODUÕQGD�
NL� oDOÕúPDODUÕQ� \D\ÕQODQGÕ÷Õ� GHUJLOHUL� LQGHNVOH\HQ�6&,� YH�
6&,�(�LQGHNVOHULQGH�\D\ÕQODQDQ�PDNDOHOHU�¿OWUHOHQGL��'DKD�
VRQUD� LVH� PDNDOHOHULQ� \D]ÕP� GLOOHUL�� \D\ÕQ� \ÕOODUÕ�� \D\ÕQ�
ODQGÕNODUÕ� GHUJLOHU�� GHUJLOHULQ� ED÷OÕ� EXOXQGX÷X� úLUNHWOHU��
PDNDOHOHULQ�LON�LVLP�\D]DUODUÕ��LON�LVLP�\D]DUODUÕQ�ED÷OÕ�EX�
OXQGX÷X� NXUXPODU�� oDOÕúPDODUÕQ� \DSÕOGÕ÷Õ� �ONHOHU�� oDOÕúPD�
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LoLQ�¿QDQVDO�GHVWHN�DOÕQÕS�DOÕQPDGÕ÷Õ�YH�oDOÕúPDODUÕQ�:R6�
NDWHJRULOHUH� J|UH� GD÷ÕOÕPODUÕ� LQFHOHQGL�� D\UÕFD�PDNDOHOHUH�
\DSÕODQ�DWÕI�VD\ÕODUÕ�WHN�WHN�YH�WRSOX�RODUDN�KHVDSODQGÕ��

%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD� YH� +HOVLQNL� %LOGLUJHVL¶QLQ� LONHOHULQH� X\JXQ�
RODUDN� JHUoHNOHúWLULOPLú� ROXS�� ø]PLU� %DNÕUoD\� hQLYHUVLWH�
VL� *LULúLPVHO� 2OPD\DQ� .OLQLN� $UDúWÕUPDODU� (WLN� .XUXOX�
WDUDIÕQGDQ�RQD\ODQPÕúWÕU��.DUDU�QR������7DULK����������������

øVWDWLVWLNVHO�$QDOL]
dDOÕúPDGD�HOGH�HGLOHQ�YHULOHU�ELOJLVD\DU�RUWDPÕQD�DNWDUÕOGÕ��
9HULOHULQ� IUHNDQV� GH÷HUOHUL� YH� WDPDPOD\ÕFÕ� LVWDWLVWLNOHUL�
6366�YHUVL\RQ�����6366��&KLFDJR��,/��86$��SURJUDPÕ�LOH�
DQDOL]�HGLOGL�

BULGULAR
:R6�YHULWDEDQÕQGD�\HU� DODQ� W�P�\D\ÕQODU� DUDVÕQGD� oRFXN�
OXN� oD÷Õ� DEGRPLQDO� E|OJH�\DUDODQPD�WUDYPDODUÕ� DUDúWÕUÕOGÕ��
7RSODP�����\D\ÕQD�XODúÕOGÕ��%XQODUÕQ����¶VL�PDNDOH�LGL��%X�
PDNDOHOHUGHQ�VDGHFH�6&,�YH\D�6&,�(�NDSVDPÕQGD� LQGHNV��
OHQHQ�GHUJLOHUGH�\D\ÕQODQDQODU�¿OWUHOHQGL÷LQGH�����PDNDOH�

WHVSLW�HGLOGL�YH�oDOÕúPD�NDSVDPÕQD�DOÕQGÕ�
dDOÕúPD� NDSVDPÕQD� DOÕQDQ� ���� PDNDOHQLQ� W�P�� �������
6&,�(� NDSVDPÕQGDNL� GHUJLOHUGH� \D\ÕQODQPÕú� ROXS�� ��¶VL�
QLQ� ��������2SHQ�$FFHVV� �$oÕN�(ULúLP��ROGX÷X����¶�Q�Q�
��������\D\ÕQODQPDVÕQGD�¿QDQVDO�GHVWHN�DOÕQGÕ÷Õ�ELOJLVLQH�
XODúÕOGÕ��$\UÕFD�����PDNDOHQLQ�\D\ÕQODQGÕ÷Õ�J�QGHQ�EXJ�QH�
WRSODP������DWÕI�DOGÕ÷Õ��PDNDOH�EDúÕ�RUWDODPD�DWÕI�VD\ÕVÕQÕQ�
������ROGX÷X��W�P�PDNDOHOHULQ�ELUOLNWH�GH÷HUOHQGLULOPHVL\OH�
+�LQGHNVLQLQ����ROGX÷X�EHOLUOHQGL��

6XQXODQ�oDOÕúPDGD��³,GHQWLI\LQJ�FKLOGUHQ�DW�YHU\� ORZ�ULVN�
RI� FOLQLFDOO\� LPSRUWDQW� EOXQW� DEGRPLQDO� LQMXULHV´� LVLP�
OL�PDNDOHQLQ� WRSODPGD������ \ÕOOÕN� RUWDODPD������ DWÕÀD� LON�
VÕUDGD�JHOGL÷L��RQX�WRSODPGD������\ÕOOÕN�RUWDODPD�����DWÕI��
OD�³,GHQWL¿FDWLRQ�RI�FKLOGUHQ�ZLWK�LQWUD�DEGRPLQDO�LQMXULHV�
DIWHU� EOXQW� WUDXPD´� LVLPOL� PDNDOHQLQ� YH� WRSODPGD� �����
\ÕOOÕN�RUWDODPD�����DWÕÀD�³)RFXVHG�DEGRPLQDO�VRQRJUDSK\�
IRU�WUDXPD��IDVW��LQ�FKLOGUHQ�ZLWK�EOXQW�DEGRPLQDO�WUDXPD´�
LVLPOL�PDNDOHQLQ�L]OHGL÷L�J|U�OG�����������(Q�ID]OD�VD\ÕGD�
DWÕI�DODQ����PDNDOHQLQ�WRSODP�DWÕI�ELOJLOHUL�LOH�EX�PDNDOH��
OHUH�\ÕOOÕN�RUWDODPD�\DSÕODQ�DWÕI�ELOJLOHUL�WDEORGD�J|VWHULOGL�
���������7DEOR�,��

6XQXODQ�oDOÕúPDGD�\HU�DODQ�PDNDOHOHULQ������\ÕOÕQGDQ�LWL�
EDUHQ�:R6¶WD�\HU�DOGÕ÷Õ�YH������\ÕOÕQD�NDGDU�KHU�\ÕO�GH÷LúLN�
VD\Õ�YH�RUDQODUGD�PDNDOHQLQ�\D\ÕQODQGÕ÷Õ��EXQXQOD�ELUOLN�
WH� EX� NRQXGD� HQ� oRN� ����� �Q ���������� YH� ����� �Q ����

������\ÕOODUÕQGD�PDNDOH�\D\ÕQODQGÕ÷Õ�WHVSLW�HGLOGL��0DNDOH��
OHULQ�\D\ÕQODQGÕ÷Õ�\ÕOODU�YH�PDNDOH�VD\ÕODUÕ�JUD¿NWH�YHULOGL�
�*UD¿N�����

Tablo I. 7RSODPGD�YH�\ÕOOÕN�RUWDODPDGD�HQ�oRN�DWÕI�DODQ����PDNDOH�

*UD¿N����0DNDOHOHULQ�\ÕOODUD�J|UH�GD÷ÕOÕPÕ
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0DNDOHOHULQ� \D]Õ� GLOOHUL� LQFHOHQGL÷LQGH�� ���� PDNDOHQLQ�
�������� øQJLOL]FH�� ��� PDNDOHQLQ� ������� $OPDQFD�� ���
PDNDOHQLQ��������)UDQVÕ]FD��ELU�PDNDOHQLQ��������5XVoD��
ELU�PDNDOHQLQ��������øVSDQ\ROFD�\D\ÕQODQGÕ÷Õ�EHOLUOHQGL��

6XQXODQ� oDOÕúPDGD�PDNDOHOHULQ� \D\ÕQODQGÕ÷Õ� GHUJLOHU� LQ�
FHOHQGL÷LQGH�� -RXUQDO� RI� 3HGLDWULF� 6XUJHU\� ��� ��������
PDNDOH� LOH� LON�VÕUDGD�JHOLUNHQ��RQX�����������PDNDOH� LOH�
-RXUQDO� RI� 7UDXPD� ,QMXU\� ,QIHFWLRQ� DQG� &ULWLFDO� &DUH��
����������PDNDOH� LOH�3HGLDWULF�6XUJHU\�,QWHUQDWLRQDO�����
�������PDNDOH�LOH�3HGLDWULF�(PHUJHQF\�&DUH�GHUJLOHULQLQ�
L]OHGL÷L�J|U�OG���7DEOR�,,���

Tablo II.�0DNDOHOHULQ�\D\ÕQODQGÕ÷Õ�GHUJLOHU�


�7DEORGD�EHú�YH��]HUL�PDNDOH�\D\ÕQOD\DQ��GHUJLOHU�YHULOPLúWLU�

0DNDOHOHULQ� \D\ÕQODQGÕ÷Õ� GHUJLOHULQ� ED÷OÕ� EXOXQGXNODUÕ�
\D\ÕQFÕ� úLUNHWOHU� LQFHOHQGL÷LQGH�� ��� �������� PDNDOH� LOH�
(OVHYLHU¶LQ� LON� VÕUDGD� JHOGL÷L�� RQX� VÕUDVÕ\OD� ��� ��������
PDNDOH� LOH� /LSSLQFRWW�:LOOLDPV� 	�:LONLQV�� ��� ��������
PDNDOH�LOH�6SULQJHU�1DWXUH������������PDNDOH�LOH�:LOH\¶LQ�
L]OHGL÷L�EHOLUOHQGL��7DEOR�,,,��

Tablo III. 'HUJLOHULQ�ED÷OÕ�ROGXNODUÕ�úLUNHWOHU�


�7DEORGD�G|UW�YH��]HUL�PDNDOH�\D\ÕQOD\DQ�GHUJLOHULQ�ED÷OÕ�EXOXQGX÷X�\D\ÕQFÕ�
úLUNHWOHU�YHULOPLúWLU�

0DNDOHOHULQ� \D\ÕQODQGÕ÷Õ� �ONHOHU� HOH� DOÕQGÕ÷ÕQGD�� ����
�������� PDNDOH� LOH� $PHULND� %LUOHúLN� 'HYOHWOHUL¶QLQ�
�$%'��LON�VÕUDGD�JHOGL÷L��RQX�VÕUDVÕ\OD�����������PDNDOH�
LOH� 7�UNL\H�� ��� ������� PDNDOH� LOH� .DQDGD�� ��� �������
PDNDOH�LOH�)UDQVD��VHNL]HU��������PDNDOH�LOH�$OPDQ\D�YH�
øVUDLO¶LQ�WDNLS�HWWL÷L�WHVSLW�HGLOGL��7DEOR�,9��

Tablo IV. 0DNDOHOHULQ�\D\ÕQODQGÕ÷Õ��ONHOHU�


�7DEORGD�EHú�YH��]HUL�PDNDOHQLQ�\D\ÕQODQGÕ÷Õ��ONHOHU�YHULOPLúWLU�

0DNDOH� LON� LVLP� \D]DUODUÕ� LQFHOHQGL÷LQGH�� ��¶úHU� �������
PDNDOH� LOH� +ROPHV� -)� YH� .XSSHUPDQQ� 1¶QLQ� EX� NRQX�
GD�HQ�oRN�PDNDOH�\D]DQ�LON�LVLP�\D]DUODU�ROGX÷X��RQX����
�������PDNDOH�LOH�(LFKHOEHUJHU�05��GRNX]��������PDNDOH�
LOH�7D\ORU�*$��VHNL]��������PDNDOH�LOH�6WUHFN�&-¶QLQ�L]OH�
GL÷L�J|U�OG���7DEOR�9���

Tablo V. øON�LVLP�\D]DUODUÕQ�\D\ÕQODGÕ÷Õ�PDNDOH�VD\ÕODUÕ�


�7DEORGD�DOWÕ�YH��]HUL�PDNDOHVL�EXOXQDQ�LON�LVLP�\D]DUODU�YHULOPLúWLU�
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0DNDOH�LON�LVLP�\D]DUODUÕQÕQ�ED÷OÕ�EXOXQGXNODUÕ�NXUXPODU�
HOH�DOÕQGÕ÷ÕQGD������������PDNDOH�LOH�8QLYHUVLW\�RI�&DOL�
IRUQLD�6\VWHP�LON�VÕUDGD�JHOPHNWH�ROXS��RQX���¶úDU��������
PDNDOH�LOH�&KLOGUHQ�6��1DWLRQDO�+HDOWK�6\VWHP�YH�+DUYDUG�
8QLYHUVLW\������������PDNDOH�LOH�%RVWRQ�&KLOGUHQ�6��+RV�
SLWDO�WDNLS�HWPHNWH\GL��7DEOR�9,��

Tablo VI. øON�LVLP�\D]DUODUÕQ�ED÷OÕ�EXOXQGXNODUÕ�NXUXPODU�


�7DEORGD�GRNX]�YH��]HUL�PDNDOHVL�RODQ�LON�LVLP�\D]DUODUÕQ�ED÷OÕ�ROGX÷X�NXUXPODU�
YHULOPLúWLU�

%X� oDOÕúPDGD�� :R6� WDUDIÕQGDQ� \DSÕODQ� NDWHJRULOHPH\H�
J|UH� PDNDOHOHULQ� GD÷ÕOÕPÕ� LQFHOHQGL�� %D]Õ� PDNDOHOHULQ�
ELUGHQ� ID]OD� NDWHJRUL\H� JLUGL÷L� YH� EXQD� J|UH� ��� NDWH�
JRULGH�WRSODPGD�����PDNDOHQLQ�OLVWHOHQGL÷L��������������
PDNDOHQLQ� &HUUDKL�� ���� �������� PDNDOHQLQ� 3HGLDWUL�� ���
�������� PDNDOHQLQ� $FLO� 7ÕS�� ��� ������� PDNDOHQLQ� GH�
<R÷XQ�%DNÕP�NDWHJRULVLQGH�\HU�DOGÕ÷Õ�VDSWDQGÕ��7DEOR�9,,���

Tablo VII. 0DNDOHOHULQ�:R6�.DWHJRULOHULQH�J|UH�GD÷ÕOÕPÕ�


%D]Õ� PDNDOHOHU� ELUGHQ� ID]OD� NDWHJRUL\H� JLUGL÷LQGHQ�� NDWHJRULOHUGHNL� WRSODP�
PDNDOH�VD\ÕVÕ�oDOÕúPD\D�GDKLO�HGLOHQ�PDNDOH�VD\ÕVÕQGDQ�ID]ODGÕU�

dDOÕúPD�NDSVDPÕQGD�GH÷HUOHQGLULOHQ�����PDNDOHQLQ���¶VÕ�
�������LoLQ�DUDúWÕUPD�YH�YH\D�\D\ÕQODQPD�DúDPDVÕQGD�¿�
QDQVDO�GHVWHN�DOÕQGÕ÷Õ�ELOJLVLQH�XODúÕOPÕú�ROXS�����NXUXPXQ�
���PDNDOH�LoLQ�WRSODPGD����NH]�¿QDQVDO�GHVWHNWH�EXOXQ�
GX÷X�WHVSLW�HGLOGL��%X�NXUXPODUGDQ�8QLWHG�6WDWHV�'HSDUW�
PHQW�RI�+HDOWK�+XPDQ�6HUYLFHV¶LQ�PDNDOHOHUH������������
NH]�GHVWHN�YHUGL÷L��RQX������������PDNDOH�GHVWH÷L�LOH�1D�
WLRQDO�,QVWLWXWHV�RI�+HDOWK��1,+��86$��G|UW��������PDNDOH�
GHVWH÷L� LOH�+56$�	�0&+%�	�(06&�3URJUDP¶ÕQ� WDNLS�
HWWL÷L�VDSWDQGÕ��0DNDOHOHUH�GHVWHN�YHUHQ�NXUXPODUD�LOLúNLQ�
YHULOHU�WDEORGD�YHULOGL��7DEOR�9,,,��

Tablo VIII. 0DNDOHOHULQ�\D\ÕQODQPDVÕQGD�¿QDQVDO�GHVWHN�VD÷OD\DQ�NXUXPODUÕQ�GD÷ÕOÕPÕ�


�7DEORGD�LNL�YH��]HULQGH�PDNDOHQLQ�\D\ÕQODQGÕ÷Õ��ONHOHU�YHULOPLúWLU�


<LUPL�G|UW�¿QDQV�NXUXPX����PDNDOH�LoLQ�WRSODP����NH]�PDGGL�GHVWHN�VD÷ODPÕú�ROXS��VD\Õ�YH�
\�]GHOHU�EXQD�J|UH�G�]HQOHQPLúWLU�
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7$57,ù0$
dRFXNOXN� oD÷Õ� \DUDODQPDODUÕQÕQ� |QFHOLNOL� ELU� KDON�
VD÷OÕ÷Õ�SUREOHPL�ROGX÷X��'�Q\D�6D÷OÕN�gUJ�W���'6g��YH�
%LUOHúPLú�0LOOHWOHU�dRFXNODUD�<DUGÕP�)RQX¶QD��81,&()�
 �8QLWHG�1DWLRQV�&KLOGUHQ
V�)XQG��J|UH�G�Q\D�JHQHOLQGH�
\ÕOGD�RUWDODPD���PLO\RQGDQ�ID]OD�LQVDQÕQ�|OG�÷���EXQODUÕQ�
LoHULVLQGH�KHU�J�Q�����¶GHQ�ID]OD�oRFX÷XQ�NDVÕWVÕ]�YH\D�
ND]D�VRQXFX�ROXúDQ�\DUDODQPDODUD�ED÷OÕ�\DúDPÕQÕ�\LWLUGL÷L�
ELOGLULOPLúWLU� ���������gO�P� YH� |O�P� QHGHQOHULQLQ� EHOLU�
WLOGL÷L�7�UNL\H�øVWDWLVWLN�.XUXPX��7hø.��YHULOHULQH�J|UH��
�����\ÕOÕQGD������\Dú�DUDVÕ������oRFX÷XQ�GÕúVDO�\DUDODQ�
PD�YH�]HKLUOHQPHOHU�QHGHQL\OH�KD\DWÕQÕ�ND\EHWWL÷L�YH�V|]�
NRQXVX� |O�P� QHGHQOHULQLQ� EX� \Dú� JUXEXQGDNL� |O�POHU�
DUDVÕQGD�LON�VÕUDGD�JHOGL÷L�UDSRU�HGLOPLúWLU�������

dRFXNOXN�oD÷Õ�DEGRPLQDO�\DUDODQPDODUD�\|QHOLN�\DSÕODQ�
ELOLPVHO� DUDúWÕUPD� YH� oDOÕúPDODUGDNL� HQ� WHPHO� DPDo��
WUDYPDQÕQ�WHúKLV�YH�WHGDYLVLQH�NDWNÕGD�EXOXQPDNWÕU��%LOLP�
VHO�oDOÕúPDODUÕQ�OLWHUDW�UH�NDWNÕVÕ��HVHUH�\DSÕODQ�DWÕÀDU�YH�
+�LQGHNVL��]HULQGHQ�GH÷HUOHQGLULOHELOPHNWHGLU��dRFXNOXN�
oD÷Õ�DEGRPLQDO�WUDYPDWLN�\DUDODQPDODUÕQ�NRQX�HGLOGL÷L�EX�
oDOÕúPDGD��:R6�YHULWDEDQÕQGD�\HU� DODQ�6&,�YH\D�6&,�(�
LQGHNVOHUGH�WDUDQDQ�GHUJLOHUGH�\D\ÕQODQDQ�PDNDOHOHULQ�+�
LQGHNVL����RODUDN�VDSWDQPÕúWÕU��%X�PDNDOHOHU�DUDVÕQGDQ�WRS��
ODP�DWÕI�VD\ÕODUÕ�YH�\D\ÕQODQGÕ÷Õ�WDULKWHQ�LWLEDUHQ�\ÕOOÕN�RU�
WDODPD�DWÕI�VD\ÕODUÕ�7DEOR�,¶GH�YHULOPLú�ROXS��PHYFXW�YHUL��
OHULQ�PDNDOHOHULQ�OLWHUDW�UH�NDWNÕVÕQÕQ�GH÷HUOHQGLULOPHVLQGH�
\DUGÕPFÕ�RODELOHFH÷L�V|\OHQHELOLU�

%X� oDOÕúPDGD�� PHWRG� E|O�P�QGH� EHOLUWLOHQ� ¿OWUHOHPHOHU�
\DSÕOGÕNWDQ�VRQUD�:R6¶WD�\HU�DODQ� WRSODP�����PDNDOH\H�
XODúÕOPÕúWÕU��%X�PDNDOHOHU��oRFXNODUGD�DEGRPLQDO�WUDYPD�
WLN� \DUDODQPDODUÕ� HOH� DOPDNWD� YH� ����� \ÕOÕQGDQ� LWLEDUHQ�
oDOÕúPDQÕQ� \DSÕOGÕ÷Õ� ����� \ÕOÕQD� GHN� \D\ÕQODQPÕú� RODQ�
W�P�PDNDOHOHUGLU��0DNDOHOHULQ�\ÕOODUD�J|UH�GD÷ÕOÕPODUÕ�LQ�
FHOHQGL÷LQGH����� �������PDNDOH� LOH� HQ�oRN������\ÕOÕQGD�
\D\ÕQ�\DSÕOGÕ÷Õ��RQX�����������PDNDOH�LOH�����������������
PDNDOH� LOH������������������YH������\ÕOODUÕQÕQ� L]OHGL÷L��
D]�\D�GD�oRN�KHPHQ�KHU�\ÕO�EX�NRQXGD�WHúKLV��WHGDYL��WUDY�
PD� FLGGL\HWL�� WUDYPDQÕQ� DGOL�KXNXNL� ER\XWX� YE�� oHúLWOL�
DPDoODU�LoHUHQ�6&,�(�G�]H\LQGH�PDNDOHOHULQ�\D\ÕQODQGÕ÷Õ�
J|U�OPHNWHGLU� �*UD¿N� ���� (OGH� HGLOHQ� YHULOHUH� J|UH��
oRFXNOXN�oD÷Õ�DEGRPLQDO�WUDYPDWLN�\DUDODQPDODUÕQ�\ÕOODU�
LoHULVLQGH� ELOLPVHO� GH÷HULQL� NRUXGX÷X� YH� HVHU� \D\ÕQODQ�
PDVÕQÕQ�E|\OHFH�V�UG�÷��G�ú�Q�OPHNWHGLU�

6XQXODQ� oDOÕúPDGD� PDNDOHOHULQ� E�\�N� oR÷XQOX÷XQXQ�
�Q ������������øQJLOL]FH�GLOL�NXOODQÕODUDN�\D]ÕOGÕ÷Õ�EHOLU�
OHQPLúWLU��'�Q\D�JHQHOLQGH�NRQXúPD�GLOLQGH�\D\JÕQ�RODUDN�
NXOODQÕOPDVÕQÕQ� \DQÕ� VÕUD� DNDGHPLN� DUHQDGD� GD� �PDNDOH��
NLWDS��XOXVODUDUDVÕ�NRQJUHOHU�YE���øQJLOL]FH¶QLQ�\D\JÕQ�ROGX��
÷X�ELOLQPHNWH�ROXS�oDOÕúPDPÕ]�YHULOHUL\OH�X\XPOXGXU��

0DNDOHOHULQ� HQ� VÕN� \D\ÕQODQGÕ÷Õ� GHUJLOHU� LQFHOHQGL÷LQGH��
-RXUQDO� RI� 3HGLDWULF� 6XUJHU\� �Q ���� �������� -RXUQDO� RI�
7UDXPD�,QMXU\�,QIHFWLRQ�DQG�&ULWLFDO�&DUH��Q �����������
3HGLDWULF� 6XUJHU\� ,QWHUQDWLRQDO� �Q ���������� YH� 3HGLDW�
ULF�(PHUJHQF\�&DUH��Q ����������GHUJLOHULQLQ��GHUJLOHULQ�

ED÷OÕ�EXOXQGX÷X�\D\ÕQFÕ�úLUNHWOHU�LQFHOHQGL÷LQGH��(OVHYL�
HU��Q ������������/LSSLQFRWW�:LOOLDPV�	�:LONLQV��Q ����
��������6SULQJHU�1DWXUH��Q �����������YH�:LOH\��Q ����
������úLUNHWOHULQLQ�|Q�SODQGD�ROGX÷X�J|U�OPHNWHGLU��7DEOR�
,,�YH�7DEOR�,,,���6XQXODQ�oDOÕúPDGD�EHOLUWLOHQ�W�P�GHUJL�YH�
úLUNHWOHULQ�oRFXNOXN�oD÷Õ�DEGRPLQDO�WUDYPDWLN�\DUDODQPD�
ODU� NRQXVXQGD� OLWHUDW�UH� NDWNÕGD� EXOXQGX÷X�� EX� NDWNÕQÕQ�
VD÷ODQPDVÕQGD�oDOÕúPDQÕQ�\D]DUODUÕQÕQ�GHUJL�WHUFLKOHULQLQ�
GH�HWNLVLQLQ�ROGX÷X�NDQDDWLQGH\L]��

dDOÕúPDPÕ]�YHULOHULQH�J|UH�\D\ÕQODQDQ�PDNDOHOHULQ�HQ�VÕN�
$%'¶GH� �Q ������������\DSÕODQ�DUDúWÕUPDODUÕQ��U�Q��RO��
GX÷X��RQX�VÕUDVÕ\OD�7�UNL\H��Q �����������.DQDGD��Q ����
������� )UDQVD� �Q ���� ������� $OPDQ\D� �Q ��� ������ YH�
øVUDLO¶LQ��Q ���������WDNLS�HWWL÷L�VDSWDQPÕúWÕU��7DEOR�,9���
����������\ÕOODUÕ�DUDVÕQGD�HQ�oRN�\D\ÕQ�\DSDQ��ONHOHULQ�
EDúÕQGD� $%'¶QLQ� JHOGL÷L� UDSRU� HGLOPLúWLU� ������ 9HULOHU�
DUDVÕQGD�7�UNL\H� ND\QDNOÕ�PDNDOH� VD\ÕVÕ� YH�7�UNL\H¶QLQ�
�ONHOHU�VÕUDODPDVÕQGDNL�\HUL�J|]H�oDUSPDNWDGÕU��%XQD�J|UH��
oRFXNOXN�oD÷Õ�DEGRPLQDO�WUDYPDWLN�\DUDODQPDODUGD�7�UNL�
\H�RULMLQOL�oDOÕúPDODUÕQ�OLWHUDW�UH�EHOLUJLQ�G�]H\GH�NDWNÕGD�
EXOXQGX÷X� V|\OHQHELOLU��hONHOHULQ� ELOLPH� |QHP�YHUPHVL��
\DSÕODQ�DUDúWÕUPDODUÕQ�YH�oDOÕúPDODUÕQ�DUWÕú�J|VWHUPHVLQH��
E|\OHFH�KLo�ú�SKHVL]��ONHOHULQ�ELOLPVHO�JHOLúLPLQ�DUWPDVÕ�
QD�YH�GL÷HU��ONHOHU�DUDVÕQGD�VD\JÕQOÕN�ND]DQPDVÕQD�RODQDN�
VD÷OD\DFDNWÕU��

dRFXNOXN�oD÷Õ�DEGRPLQDO�E|OJH�WUDYPDWLN�\DUDODQPDODUÕQ�
HOH�DOÕQGÕ÷Õ�EX�oDOÕúPDGD��G�Q\D�JHQHOLQGH�ELUoRN��ONHGHQ�
ELOLP� LQVDQODUÕQÕQ� EX� NRQX� �]HULQH� ELOLPVHO� DUDúWÕUPD�
\DSWÕ÷Õ�YH�HVHUOHULQL�OLWHUDW�UH�ND]DQGÕUGÕ÷Õ�J|]OHQPHNWH�
GLU��6XQXODQ�oDOÕúPDGD�7DEOR�9¶WH�DOWÕ�YH��]HUL�PDNDOHVL�
\D\ÕQODQDQ� LON� LVLP� \D]DUODUÕQÕQ� LVLPOHUL� YHULOPLú� ROXS��
+ROPHV�-)� �Q �����������.XSSHUPDQQ�1��Q �����������
(LFKHOEHUJHU�05��Q �����������7D\ORU�*$��Q ���������YH�
6WUHFN�&-��Q ���������\D]DUODU�DUDVÕQGD�|QH�oÕNPDNWDGÕU��
7DEOR�9,¶GD�LVH�GRNX]�YH��]HUL�PDNDOH�\D\ÕQODQDQ�LON�LVLP�
\D]DU� NXUXPODUÕQÕQ� LVLPOHUL� YHULOPLú� ROXS��8QLYHUVLW\� RI�
&DOLIRUQLD� 6\VWHP� �Q ���� ������� &KLOGUHQ� 6�� 1DWLRQDO�
+HDOWK�6\VWHP��Q �������������+DUYDUG�8QLYHUVLW\��Q ����
��������YH�%RVWRQ�&KLOGUHQ�6��+RVSLWDO��Q ����������NX�
UXPODU� DUDVÕQGD� GLNNDWL� oHNPHNWHGLU��7DEORODUGD� J|U�OHQ�
\D]DU�YH�NXUXPODUÕQ�³oRFXNOXN�oD÷Õ�DEGRPLQDO�WUDYPDWLN�
\DUDODQPD´�NRQXVXQGD�HVHU�VD\ÕODUÕQÕQ�ID]ODOÕ÷ÕQÕQ�ELUoRN�
QHGHQH� ED÷OÕ� RODELOHFH÷L� V|\OHQVH� GH� |]HOOLNOH� OLWHUDW�UH�
EHOLUJLQ�G�]H\GH�NDWNÕGD�EXOXQGXNODUÕ�YH�GL÷HU�\D]DU�YH�
NXUXPODUÕ�WHúYLN�HGHFH÷L�G�ú�Q�OPHNWHGLU��

%X� oDOÕúPD� NDSVDPÕQGD� GH÷HUOHQGLULOHQ� ���� PDNDOH�
QLQ� :R6� NDWHJRUL]DV\RQ� VLVWHPLQGH� ELUGHQ� ID]OD� NDWH�
JRUL\H� JLUGL÷L� YH� WRSODPGD�NDWHJRULOHUGH� ����PDNDOHQLQ�
OLVWHOHQGL÷L�EHOLUOHQPLúWLU��(VHUOHULQ�GDKD�VÕN�RODUDN�&HU�
UDKL� �Q ������������� 3HGLDWUL� �Q �������������$FLO� 7ÕS�
�Q ����������� YH�<R÷XQ�%DNÕP� �Q ���������� NDWHJRUL��
OHULQGH� NHQGLVLQH� \HU� EXOGX÷X� J|U�OP�úW�U� �7DEOR�9,,���
7DEOR\D�J|UH�oRFXNOXN�oD÷Õ�DEGRPLQDO�WUDYPDWLN�\DUDODQ�
PDODUÕQ�HOH�DOÕQGÕ÷Õ�EX�PDNDOHOHULQ�\HWLúNLQ�KDVWD�NDWHJR�
ULOHUL�GDKLO�W�P�NDWHJRULOHUGH�\HU�DOPDVÕ��EX�\DUDODQPDODUD�
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\DNODúÕPGD� PXOWLGLVLSOLQHU� GH÷HUOHQGLUPHQLQ� |Q� SODQGD�
WXWXOPDVÕ�JHUHNWL÷LQL�G�ú�QG�UPHNWHGLU�

%X�oDOÕúPDGD�HOH�DOÕQDQ�����PDNDOHGHQ�\DOQÕ]FD�����¶L�
�Q ���� LoLQ� ��� ¿QDQV� NXUXPXQGDQ� WRSODPGD� ��� NH]� ¿�
QDQVDO�GHVWHN�VD÷ODQGÕ÷Õ�WHVSLW�HGLOPLúWLU��7DEOR�9,,,���%X�
GHVWHNOHU� DUDVÕQGD� 8QLWHG� 6WDWHV� 'HSDUWPHQW� RI� +HDOWK�
+XPDQ� 6HUYLFHV� �Q ���� �������� 1DWLRQDO� ,QVWLWXWHV� RI�
+HDOWK�1,+�86$��Q �����������YH�+56$�	�0&+%�	�
(06&�3URJUDP��Q ���������LVLPOL�NXUXPODUÕQ�|QH�oÕNWÕ÷Õ�
EHOLUOHQPLúWLU�� )LQDQVDO� GHVWHN� DODQ� PDNDOH� RUDQÕQÕQ� RO��
GXNoD�G�ú�N�ROGX÷X�J|U�OPHNWHGLU��(OEHWWH�EXQXQ�ELUoRN�
QHGHQL�RODELOLU��$QFDN�ELOLPVHO�oDOÕúPDODUÕQ�GHVWHNOHQPH�
VLQLQ�KLo�ú�SKHVL]�DUDúWÕUPD�YH�oDOÕúPDODUÕ�ROXPOX�\|QGH�
HWNLOH\HFH÷L��GDKD�|QFH�\DSÕODQ�DUDúWÕUPD�YH�oDOÕúPDODUÕQ�
LOHUL� VDIKDODUÕQÕQ� \DSÕODELOHFH÷L� YH� E|\OHFH� ELOLP� LQVDQ�
ODUÕQÕ�\HQL�DUDúWÕUPDODUD�\|QOHQGLUHELOHFH÷L�NDQDDWLQGH\L]��

7�P� oRFXNOXN� oD÷Õ� DEGRPLQDO� E|OJH� WUDYPDWLN� \DUDODQ�
PDODUÕ� DUDVÕQGD� HQ� \D\JÕQ� RODUDN� N�QW� WUDYPD� \DUDODQ�
PDODUÕQÕQ�JHOGL÷L�YH�EX�KDVWDODUÕQ�oR÷XQXQ�L\L�VRQXoODUOD�
DPHOL\DWVÕ]� RODUDN� WHGDYL� HGLOGL÷L�� SHQHWUDQ� |]HOOLNWHNL�
SHGLDWULN�DEGRPLQDO�WUDYPD�ROJXODUÕQGD�GD�NRQVHUYDWLI�WH�
GDYLGH�L\L�VRQXoODUÕQ�DOÕQGÕ÷Õ�ELOGLULOPLúWLU������

$EGRPLQDO� E|OJH� WUDYPDWLN� \DUDODQPDODUÕ�� Lo� RUJDQ� YH�
GDPDU�JLEL�KD\DWL�\DSÕODUÕ�WHKGLW�HWPHVL�QHGHQL\OH�DGOL�WÕE�
EL�DoÕGDQ�E�\�N�|QHP�WDúÕPDNWDGÕU��øo�RUJDQ�YH\D�E�\�N�
GDPDUODUÕQ� \DUDODQPDVÕ� KLo� ú�SKHVL]� NLúLQLQ� \DúDPÕQÕ�
ULVNH� VRNPDNWD�� D\QÕ� ]DPDQGD� �ONHPL]� \DVDO� PHY]XDWÕ�
QD� J|UH� GH� \DUDODPD\D� QHGHQ� RODQ� NLúLOHUH� X\JXODQDFDN�
FH]DL� YH� KXNXNL� P�H\\LGHQLQ� GH� D÷ÕUODúPDVÕQD� QHGHQ�
ROPDNWDGÕU�� 7UDYPDWLN� \DUDODQPDODUÕQ� DGOL� WÕEEL� \|QGHQ�
GH÷HUOHQGLULOPHVLQGH� ³7�UN� &H]D� .DQXQX¶QGD� 7DQÕPOD�
QDQ�<DUDODPD�6XoODUÕQÕQ�$GOL�7ÕS�$oÕVÕQGDQ�'H÷HUOHQGL�
ULOPHVL� 5HKEHUL´QGHQ� \DUDUODQÕOPDNWDGÕU�� <DSÕODQ� DGOL�
WÕEEL�GH÷HUOHQGLUPH�VRQXFXQGD�KD]ÕUODQDQ�DGOL�WÕEEL�UDSRU��
\DUDODQPD\D� QHGHQ� RODQ� NLúL�NLúLOHULQ� DODFD÷Õ� FH]D\Õ�
GR÷UXGDQ�HWNLOHPHNWHGLU������

dDOÕúPDQÕQ�6ÕQÕUOÕOÕNODUÕ
%X� oDOÕúPD� VD÷OÕN� DODQÕQGD� \DSÕODQ� ELU� ELEOLRPHWULN�
DUDúWÕUPD� oDOÕúPDVÕGÕU�� %X� DODQGD� \DSÕODQ� oDOÕúPDODUÕQ�
\D\ÕQODQGÕ÷Õ� GHUJLOHU�� :R6� YHULWDEDQÕQGD� \HU� DODQ� 6&,�
YH� 6&,�(� LVLPOL� LQGHNVOHUGH� WDUDQPDNWDGÕU�� %XQD� ED÷OÕ�
RODUDN�� VXQXODQ� ELEOLRPHWULN� oDOÕúPDGD� \DOQÕ]FD� 6&,� YH�
6&,�(�LQGHNVOHUGH�\D\ÕQODQDQ�PDNDOHOHU�WHUFLK�HGLOPLú�YH�
oDOÕúPD\D�GDKLO�HGLOPLú�ROXS��6&,�YH�6&,�(�GÕúÕ�LQGHNVOHU��
GHQ� RODQ�6RFLDO� 6FLHQFHV�&LWDWLRQ� ,QGH[� �66&,�� YH�$UWV�
DQG�+XPDQLWLHV�&LWDWLRQ�,QGH[��$+&,��LVLPOL�LQGHNVOHUGH�
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WKH�LQWHQWLRQ�RI�KHDOWKFDUH�SURIHVVLRQDOV��+&3V��WR�DFFHSW�WKH�&29,'����YDFFLQH�
DQG�LWV�UHODWLRQVKLS�ZLWK�WKH�IHDU�RI�&29,'����

Material and Methods: 
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Results: 
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Conclusion:
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HYDOXDWH�WKH�IDFWRUV�DIIHFWLQJ�WKH�LQWHQWLRQ�RI�+&3V�WR�DFFHSW�WKH�YDFFLQH�DIWHU�WKH�
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Sonuç: 
&29,'���� SDQGHPLVL� VRQUDVÕQGD� VD÷OÕN� oDOÕúDQODUÕQÕQ�
DúÕ\Õ�NDEXO�HWPH�QL\HWLQL�HWNLOH\HQ�IDNW|UOHULQ�GH÷HUOHQGL-
ULOPHVL�DPDFÕ\OD�EHQ]HU�oDOÕúPDODUÕQ�oRN�PHUNH]OL�RODUDN�
\DSÕOPDVÕ�|QHULOPHNWHGLU�

Anahtar Kelimeler: 
øú�VD÷OÕ÷Õ��&29,'����DúÕVÕ��6D÷OÕN�oDOÕúDQODUÕ��&29,'����
NRUNXVX��.HVLWVHO�oDOÕúPD

INTRODUCTION
7KH�&29,'���� YDFFLQH� LV� DPRQJ� WKH� LPSRUWDQW� IDFWRUV�
FRQWULEXWLQJ� WR� FRPEDWLQJ� WKH� &29,'���� SDQGHPLF��
3UHYLRXV� VWXGLHV�KDYH�VKRZQ� WKDW� WKH�DFFHSWDQFH� UDWH�RI�
WKH� &29,'���� YDFFLQH� DPRQJ� KHDOWKFDUH� SURIHVVLRQDOV�
�+&3V��YDULHV�DFURVV�GLIIHUHQW�FRXQWULHV�DQG�SRSXODWLRQV��
,Q�D�VWXG\�RI��������SHRSOH�IURP����FRXQWULHV�ZKHUH�WKH�
DFFHSWDQFH�SRWHQWLDO�RI�WKH�&29,'����YDFFLQH�ZDV�GHWHU-
PLQHG��������RI�WKH�SDUWLFLSDQWV�LQGLFDWHG�WKDW�WKH\�HLWKHU�
�FRPSOHWHO\�DJUHH��RU��VRPHZKDW�DJUHH��ZLWK�WKH�TXHVWLRQ�
DVNHG������,Q�DQRWKHU�VWXG\�HYDOXDWLQJ�&29,'����YDFFLQH�
DFFHSWDQFH�DPRQJ�+&3V������RI� WKH�SDUWLFLSDQWV� VWDWHG�
WKDW� WKH\� ZRXOG� JHW� YDFFLQDWHG� LPPHGLDWHO\�� ����ZHUH�
XQVXUH�DQG�ZRXOG�ZDLW�IRU�UHYLHZ�GDWD��DQG����LQGLFDWHG�
WKDW�WKH\�ZRXOG�QRW�JHW�YDFFLQDWHG������,Q�RQH�VWXG\������
of HCPs stated that they would accept the COVID-19 
YDFFLQH��ZKLOH�LQ�DQRWKHU�VWXG\��RQO\�����RI�+&3V�VWDWHG�
WKHLU�LQWHQWLRQ�WR�UHFHLYH�D�&29,'����YDFFLQH���������7KH�
DFFHSWDQFH�RI�&29,'����YDFFLQHV�DPRQJ�KHDOWKFDUH�SUR-
IHVVLRQDOV� LV� HVVHQWLDO� IRU� WKH� VXFFHVVIXO� LPSOHPHQWDWLRQ�
RI�YDFFLQDWLRQ�SURJUDPV��+&3V�KDYH�D�NH\�UROH�LQ�WKH�VXF-
FHVV�RI�&29,'����YDFFLQDWLRQ�SURJUDPV��DQG�LGHQWLI\LQJ�

UHDVRQV�IRU�DFFHSWLQJ�RU�UHMHFWLQJ�WKH�&29,'����YDFFLQH�
RQ� WKH�SDUW� RI�+&3V� FDQ�EH� HIIHFWLYH� LQ� LQFUHDVLQJ�YDF-
FLQDWLRQ� UDWHV� ����� ,Q� D� VWXG\� LQ�ZKLFK� HPSOR\HHV� RI� ���
KHDOWK� LQVWLWXWLRQV� ZHUH� LQYLWHG� WR� UHFHLYH� YDFFLQDWLRQV��
����RI�WKH�SDUWLFLSDQWV�DJUHHG�WR�EH�YDFFLQDWHG��2I�WKRVH�
ZKR�UHIXVHG������GHFODUHG�WKDW�WKH\�ZRXOG�EH�ZLOOLQJ�WR�
EH�YDFFLQDWHG�DJDLQVW�&29,'����LQ�WKH�IXWXUH��7KH\�VWDWHG�
WKDW�WKH\�UHIXVHG�WKH�YDFFLQH�EHFDXVH�LW�ZDV�QHZ�DQG�WKH\�
GLG�QRW�ZDQW�WR�EH�DPRQJ�WKH�¿UVW�WR�UHFHLYH�LW��GHFODULQJ�
DOVR�WKDW�WKH\�KDG�LQVXI¿FLHQW�WLPH�WR�GHFLGH������,Q�D�PXO-
WLFHQWHU�FRKRUW�VWXG\�LQ�ZKLFK�HPHUJHQF\�GHSDUWPHQW�ZRU��
NHUV�SDUWLFLSDWHG������RI�WKH�SDUWLFLSDQWV�ZHUH�DGYLVHG�WR�
UHFHLYH�WKH�YDFFLQDWLRQ�DJDLQVW�&29,'�����DQG�����WRRN�
WKH�YDFFLQH��7KH�PRVW�LPSRUWDQW�UHDVRQV�IRU�UHIXVDO�LQ�WKLV�
VWXG\�ZHUH�FRQFHUQV�UHJDUGLQJ�WKH�YDFFLQH
V�VDIHW\��SHUVRQ-
DO�KHDOWK� VWDWXV�� DQG�D�SULRU�GLDJQRVLV�RI�&29,'���� �����
3RVW�YDFFLQH�DGYHUVH�HYHQWV�� HI¿FDF\�DQG�VDIHW\�� DQG� WKH�
UDSLG�GHYHORSPHQW�RI�WKH�YDFFLQH�ZHUH�LVVXHV�WKDW�EURXJKW�
DERXW� KHVLWDWLRQ� ����� +&3V� KDYH� EHHQ� IRXQG� WR� GLVSOD\�
YDFFLQH�KHVLWDQF\�LQ� WKH�SDVW�DV�ZHOO��$�TXDOLWDWLYH�VWXG\�
LQYROYLQJ����VHPL�VWUXFWXUHG�LQWHUYLHZV�ZLWK�SDUWLFLSDQWV�
IURP�IRXU�(XURSHDQ�FRXQWULHV�KDV�LGHQWL¿HG�YDFFLQH�KHVL-
WDQF\�DPRQJ�YDFFLQH�SURYLGHUV��7KH�PRVW�LPSRUWDQW�FRQ-
FHUQ�LQ�DOO�FRXQWULHV�ZDV�IHDU�RI�SRVVLEOH�VLGH�HIIHFWV�RI�WKH�
YDFFLQH������

6WXGLHV�KDYH�LQGHHG�GHWHUPLQHG�WKDW�+&3V�GLVSOD\�KLJKHU�
OHYHOV� RI� IHDU� RI� &29,'���� �������� )HDU� RI� &29,'����
ZDV�LQYHVWLJDWHG�LQ�D�VWXG\�FRQGXFWHG�WKUHH�GD\V�DIWHU�WKH�
:RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2�� GHFODUHG� WKH� FRUR-
QDYLUXV� RXWEUHDN� DV� D� SDQGHPLF�� ,W� ZDV� IRXQG� WKDW� WKH�
predictors of COVID-19 fear were health anxiety and 
WKH�ULVN� WKH�GLVHDVH�KHOG�IRU� ORYHG�RQHV������� ,W�ZDV� WKLV�
IHDU� WKDW�PD\� KDYH� LQÀXHQFHG� LQGLYLGXDOV� WR� DFFHSW� WKH�
&29,'����YDFFLQH��,Q�IDFW�� WKH�+&3V�DFFHSWDQFH�RI� WKH�
SRWHQWLDO� &29,'���� YDFFLQH� ZDV� DVVRFLDWHG� ZLWK� IHDU�
RI� &29,'���� DQG� WKHLU� SUHYLRXV� H[SHULHQFHV� ZLWK� WKH�
VHDVRQDO� LQÀXHQ]D�YDFFLQH� ����� 6WXGLHV� KDYH� VKRZQ� WKDW�
LQGLYLGXDOV�ZKR� UHFHLYHG� WKH� VHDVRQDO� LQÀXHQ]D�YDFFLQH�
GXULQJ� WKH� ���������� VHDVRQ� RU� FRQVLGHUHG� UHFHLYLQJ� LW�
GXULQJ�WKH�����������VHDVRQ�KDG�D�KLJKHU�LQWHQWLRQ�WR�UH-
FHLYH�WKH�&29,'����YDFFLQH������6LPLODUO\��WKH�IDFW�WKDW�
QXUVHV�KDG�EHHQ�YDFFLQDWHG� IRU� LQÀXHQ]D� LQ� WKH� ODVW� WZR�
\HDUV�ZDV�DPRQJ�WKH�NH\�IDFWRUV�EHKLQG�WKH�GHVLUH�WR�EH�
YDFFLQDWHG� DJDLQVW� &29,'����� ,Q� DGGLWLRQ�� JHQGHU�� QRW�
KDYLQJ�EHHQ�LQIHFWHG�ZLWK�&29,'�����KDYLQJ�D�KLJK�OHYHO�
RI�NQRZOHGJH�DERXW�&29,'����YDFFLQHV�ZHUH�RWKHU�LP-
SRUWDQW�IDFWRUV�������,Q�DQRWKHU�VWXG\��WKH�PDLQ�UHDVRQV�LQ-
GLYLGXDOV�ZDQWHG�WR�EH�YDFFLQDWHG�IRU�&29,'����ZHUH�WR�
SURWHFW�WKHPVHOYHV��WKHLU�IDPLOLHV�DQG�WKHLU�SDWLHQWV��DQG�WR�
DOOHYLDWH�WKH�&29,'����SDQGHPLF�������:KHQ�WKH�OLWHUD-
WXUH�LV�H[DPLQHG��LW�FDQ�EH�VHHQ�WKDW�WKHUH�DUH�PDQ\�IDFWRUV�
DIIHFWLQJ�WKH�LQWHQWLRQ�RI�+&3V�WR�DFFHSW�WKH�&29,'����
YDFFLQH��7KLV�VWXG\�KDV�DLPHG�WR�HYDOXDWH�WKH�IDFWRUV�DI-
IHFWLQJ� WKH� LQWHQWLRQ� RI� +&3V� WR� DFFHSW� WKH� &29,'����
YDFFLQH�DQG�LWV�UHODWLRQVKLS�ZLWK�WKH�IHDU�RI�&29,'����
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MATERIAL and METHODS
Study design 
7KLV� UHVHDUFK� LV� D� FURVV�VHFWLRQDO� VWXG\�� 7KH� 6752%(�
FKHFNOLVW�ZDV�IROORZHG�IRU�WKH�VWXG\�

Setting and sampling
7KH�VWXG\�ZDV�FRQGXFWHG�LQ�$NGHQL]�8QLYHUVLW\�+RVSLWDO��
ZKLFK�VHUYHV�DV�D�WHUWLDU\�DQG���UHJLRQDO�KHDOWKFDUH�IDFLOLW\���
$V�RI�-DQXDU\�������$NGHQL]�8QLYHUVLW\�+RVSLWDO�SURYLGHV�
VHUYLFHV�ZLWK� ������ KHDOWKFDUH� SURIHVVLRQDOV��7KH� SRSX-
lation of the study consisted of all of the healthcare pro-
IHVVLRQDOV�HPSOR\HG�DW�$NGHQL]�8QLYHUVLW\�+RVSLWDO��)HDU�
RI�&29,'����ZDV�WDNHQ�DV�WKH�PDLQ�RXWFRPH�PHDVXUH�LQ�
FDOFXODWLQJ�VDPSOH�VL]H��7KH�IRUPXOD�IRU�FDOFXODWLQJ�VDP-
SOH�VL]H�LQ�VWXGLHV�H[DPLQLQJ�WKH�PHDQ�RI�D�JLYHQ�SRSX��
ODWLRQ�ZDV�XVHG�������8VLQJ�WKH�PHDQ�VFRUH�DQG�VWDQGDUG�
GHYLDWLRQ�IRU�IHDU�RI�&29,'�����������������IRXQG�LQ�D�
SUHYLRXV�VWXG\��WKH�PLQLPXP�VDPSOH�VL]H�ZDV�FDOFXODWHG�
WR�EH�����DW�D�FRQ¿GHQFH�LQWHUYDO�RI�����������+HDOWKFDUH�
SURIHVVLRQDOV�ZKR�YROXQWHHUHG� WR�SDUWLFLSDWH�ZHUH� LQFOX��
GHG�LQ�WKH�VWXG\��7KH�VWXG\�ZDV�FRPSOHWHG�ZLWK�����SDU-
WLFLSDQWV��7KH� GDWD� RI� WKH� VWXG\�ZHUH� FROOHFWHG� EHWZHHQ�
0DUFK������DQG�0D\��������

Data collection procedure
7KH�GDWD�RI� WKH�VWXG\�EHJDQ� WR�EH�FROOHFWHG�DIWHU�D�SLORW�
VWXG\�ZDV� FRQGXFWHG��'DWD�ZHUH� REWDLQHG� E\� HOHFWURQLF�
VXUYH\��$Q�HOHFWURQLF�VXUYH\�OLQN�ZDV�VHQW�WR�WKH�PRELOH�
SKRQHV�RI�WKH�HPSOR\HHV�ZKR�YROXQWHHUHG�WR�SDUWLFLSDWH�LQ�
WKH�VWXG\��7KH�DQVZHUV�WR�DOO�WKH�TXHVWLRQV�LQ�WKH�HOHFWURQLF�
VXUYH\�UHDFKHG�WKH�UHVHDUFKHUV�ZLWK�QR�PLVVLQJ�GDWD�

Ethical approval
,QVWLWXWLRQDO�DSSURYDOV�IRU�WKH�FRQGXFW�RI�WKH�VWXG\�ZHUH�
REWDLQHG� IURP�$NGHQL]� 8QLYHUVLW\� )DFXOW\� RI�0HGLFLQH�
&OLQLFDO�6WXGLHV�(WKLFV�&RPPLWWHH������������������DQG�
IURP�$NGHQL]�8QLYHUVLW\�+RVSLWDO��:ULWWHQ�LQIRUPHG�FRQ-
VHQW�ZDV�UHFHLYHG�IURP�DOO�SDUWLFLSDQWV��

Outcome Measures
7KH�GDWD�RI�WKH�VWXG\�ZHUH�REWDLQHG�ZLWK�WKH�GHVFULSWLYH�
IRUP� IRU� SDUWLFLSDQWV
� VRFLRGHPRJUDSKLF� DWWULEXWHV�� WKH�
)HDU�RI�&29,'����6FDOH� �)&9���6���3DUWLFLSDQWV¶�:RU��
NLQJ�&RQGLWLRQV�DQG�WKH�&29,'����DQG�,QÀXHQ]D�9DFFL-
QDWLRQ�6WDWXV�4XHVWLRQQDLUH��DQG� WKH� ,QWHQWLRQ� WR�$FFHSW�
WKH�&29,'����9DFFLQDWLRQ�4XHVWLRQQDLUH�

Descriptive form for participants’ sociodemographic 
attributes: $JH�� JHQGHU�� PDULWDO� VWDWXV�� HGXFDWLRQ�� RFFX-
SDWLRQ��FKURQLF�GLVHDVHV��SV\FKRORJLFDO�VXSSRUW�SV\FKLDWULF�
WUHDWPHQW�VWDWXV�ZHUH�TXHULHG��7KH�IRUP�ZDV�FUHDWHG�E\�WKH�
UHVHDUFKHUV�LQ�OLQH�ZLWK�WKH�OLWHUDWXUH����������������������

The Fear of COVID-19 Scale (FCV-19S): This scale 
ZDV�GHYHORSHG�E\�$KRUVX�HW�DO���������,Q�WKH�7XUNLVK�DGDS-
WDWLRQ�VWXG\��&URQEDFK¶V�DOSKD�FRHI¿FLHQW�ZDV������������
7KH�VFDOH��D�/LNHUW�W\SH�LQVWUXPHQW��LV�PDGH�XS�RI���VWDWH-

PHQWV��$OO�VWDWHPHQWV�DUH�SRVLWLYH���$V�WKH�VFRUH�LQFUHDVHV��
WKH� IHDU�RI�&29,'����ULVHV�� ,Q� WKLV�VWXG\�� WKH�&URQEDFK�
DOSKD�FRHI¿FLHQW�ZDV�IRXQG�WR�EH������

Participants’ Working Conditions and the COVID-19 
DQG�,QÀXHQ]D�9DFFLQDWLRQ�6WDWXV�4XHVWLRQQDLUH� Par-
WLFLSDQWV�ZHUH�DVNHG�DERXW�ZKHWKHU� WKH\�KDG�FDUHG�IRU�D�
SRWHQWLDO�RU�GH¿QLWLYHO\�GLDJQRVHG�&29,'����SDWLHQW��WKH�
GHSDUWPHQW�WKH\�ZRUNHG�LQ��ZKHWKHU�WKH\�KDG�UHFHLYHG�D�
3&5�WHVW��ZKHWKHU�WKH\�KDG�EHHQ�YDFFLQDWHG�IRU�&29,'����
DQG� LQÀXHQ]D��DQG�DERXW� WKHLU� OHYHO�RI�NQRZOHGJH�DERXW�
WKH�&29,'����LQIHFWLRQ�DQG�YDFFLQH��7KH�IRUP�ZDV�FUH-
DWHG�E\�WKH�UHVHDUFKHUV�LQ�OLQH�ZLWK�WKH�OLWHUDWXUH�����������
������������

,QWHQWLRQ�WR�$FFHSW�WKH�&29,'����9DFFLQH�4XHVWLRQ-
naire: 7KH�IDFWRUV�WKDW�PD\�KDYH�DIIHFWHG�WKH�SDUWLFLSDQWV
�
LQWHQWLRQ� WR� DFFHSW� WKH� &29,'���� YDFFLQH� ZHUH� GHWHU-
PLQHG�LQ�OLQH�ZLWK�WKH�OLWHUDWXUH������������5HVSRQVHV�ZHUH�
UHFHLYHG�ZLWK�RQH�RI�WKH�IROORZLQJ�RSWLRQV���,�DJUHH��,�DP�
XQGHFLGHG��,�GR�QRW�DJUHH��

Statistical methods
7KH� GDWD� RI� WKH� UHVHDUFK�ZHUH� HYDOXDWHG� XVLQJ� WKH� ,%0�
6366����VWDWLVWLFDO�VRIWZDUH��7KH�GLVWULEXWLRQ�RI�WKH�GDWD�
ZDV� HYDOXDWHG� ZLWK� 6NHZQHVV� DQG� .XUWRVLV� DQG� LW� ZDV�
VHHQ�WKDW�WKH�GDWD�ZHUH�QRUPDOO\�GLVWULEXWHG��'HVFULSWLYH�
VWDWLVWLFV�VXFK�DV�IUHTXHQF\��SHUFHQWDJH��DULWKPHWLF�PHDQ�
DQG� VWDQGDUG� GHYLDWLRQ�ZHUH� XVHG� LQ� WKH� DQDO\VLV� RI� WKH�
GDWD�� 7KH� ,QGHSHQGHQW� 6DPSOHV� 7HVW� DQG� WKH� 2QH�ZD\�
$129$�WHVW�ZHUH�SHUIRUPHG�WR�FRPSDUH�WKH�PHDQV�RI�LQ-
GHSHQGHQW� JURXSV�� ,Q� RUGHU� WR� GHWHUPLQH� WKH� GLIIHUHQFHV�
EHWZHHQ�JURXSV�DV�D�SRVW�KRF�WHVW��WKH�%RQIHUURQL�WHVW�ZDV�
DSSOLHG�VLQFH�WKH�YDULDQFH�EHWZHHQ�JURXSV�ZDV�HTXDO��7KH�
FKL�VTXDUH�WHVW�ZDV�XVHG�WR�FRPSDUH�WKH�FDWHJRULFDO�GDWD�LQ�
LQGHSHQGHQW�JURXSV��$VVLVWDQFH�ZDV�UHFHLYHG�IURP�D�VWD-
WLVWLFV�H[SHUW�IURP�WKH�$NGHQL]�8QLYHUVLW\�+HDOWK�6FLHQ��
FHV�,QVWLWXWH�6WDWLVWLFDO�&RQVXOWDWLRQ�2I¿FH�LQ�SHUIRUPLQJ�
WKH�VWDWLVWLFDO�DQDO\VLV�

RESULTS
$PRQJ�WKH�SDUWLFLSDQWV������ZHUH�IHPDOH��WKHLU�PHDQ�DJH�
ZDV�������������:RPHQ�KDG�D�JUHDWHU�IHDU�RI�&29,'����
WKDQ�PHQ��1XUVHV�KDG�D�JUHDWHU�IHDU�RI�&29,'����FRP-
SDUHG� WR� GRFWRUV� DQG�SURIHVVLRQDOV� LQ� RWKHU�PHGLFDO� DQG�
QRQ�PHGLFDO� RFFXSDWLRQV�� 'HSDUWPHQW� VHFUHWDULHV� KDG� D�
KLJKHU� OHYHO�RI�IHDU�RI�&29,'����WKDQ�GRFWRUV��,Q�DGGL-
WLRQ��WKRVH�ZLWK�D�FKURQLF�GLVHDVH�DQG�WKRVH�ZKR�QHHGHG�
SV\FKRORJLFDO�VXSSRUW�SV\FKLDWULF�WUHDWPHQW�EXW�ZKR�ZHUH�
QRW�UHFHLYLQJ�VXSSRUW�KDG�D�KLJKHU�OHYHO�RI�IHDU��7DEOH�,��
7KRVH�ZRUNLQJ�LQ�WKH�6XUJLFDO�8QLW�KDG�D�JUHDWHU�IHDU�RI�
&29,'���� WKDQ� WKRVH� QRW�ZRUNLQJ� LQ� WKH� VXUJLFDO� XQLW��
3URYLGLQJ�FDUH�WR�D�SRWHQWLDO�RU�GLDJQRVHG�&29,'����SD-
WLHQW��UHFHLYLQJ�D�3&5�WHVW�DQG�EHLQJ�YDFFLQDWHG�IRU�LQÀX-
HQ]D�GLG�QRW�DIIHFW�WKH�IHDU�RI�&29,'�����7KRVH�ZKR�ZHUH�
XQGHFLGHG�UHJDUGLQJ�EHLQJ�YDFFLQDWHG�IRU�&29,'����KDG�
D�JUHDWHU�IHDU�RI�&29,'����WKDQ�WKRVH�ZKR�GLG�QRW�ZDQW�
WR�UHFHLYH�WKH�YDFFLQDWLRQ��7DEOH�,,��
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7KH� IDFWRUV� DIIHFWLQJ� WKH� IHDU� RI�&29,'���� DQG� WKH� LQ-
WHQWLRQ�WR�DFFHSW�WKH�&29,'����YDFFLQH�ZHUH�H[DPLQHG��
7KRVH�ZKR�DJUHHG�ZLWK� WKH�VWDWHPHQW�³,�ZRXOG�JHW�YDF-
FLQDWHG� IRU�&29,'����EHFDXVH� ,¶YH�KDG� WKH�&29,'����
LQIHFWLRQ´�KDG�D�KLJKHU�IHDU�RI�&29,'����WKDQ�WKRVH�ZKR�
GLG� QRW�� ,Q� DGGLWLRQ�� LQ� WKH� VWDWHPHQW� ³,� ZRXOG� QRW� JHW�
YDFFLQDWHG� IRU� &29,'���� EHFDXVH� ,¶YH� DOUHDG\� KDG� WKH�
&29,'����LQIHFWLRQ�´�WKH�IHDU�RI�XQGHFLGHG�SDUWLFLSDQWV�
ZDV�DW�D�KLJKHU� OHYHO� WKDQ� WKRVH�ZKR�GLG�QRW�DJUHH�ZLWK�
WKH�VWDWHPHQW��6LPLODUO\��LQ�WKH�VWDWHPHQW��,�ZRXOG�QRW�JHW�
YDFFLQDWHG�IRU�&29,'����EHFDXVH�,�WKLQN�WKH�&29,'����
YDFFLQH�PD\�EH�KDUPIXO�LQ�WKH�ORQJ�WHUP���WKH�IHDU�RI�XQ-
GHFLGHG� SDUWLFLSDQWV�ZDV� KLJKHU� WKDQ� WKRVH�ZKR� GLG� QRW�
DJUHH�ZLWK�WKH�VWDWHPHQW��,Q�WKH�VWDWHPHQW��,�GR�QRW�ZDQW�
WR�JHW�YDFFLQDWHG�IRU�&29,'����EHFDXVH�RI�WKH�QHJDWLYH�
RSLQLRQV�RI�VFLHQWLVWV� LQ� WKH�PHGLD�DERXW� WKH�&29,'����
YDFFLQH���WKH�IHDU�RI�&29,'����DPRQJ�WKRVH�ZKR�DJUHHG�

ZLWK�WKH�VWDWHPHQW�DQG�WKRVH�ZKR�ZHUH�XQGHFLGHG�ZDV�DW�
ORZHU�OHYHOV�WKDQ�WKRVH�ZKR�GLG�QRW�DJUHH�ZLWK�WKH�VWDWH-
PHQW��7DEOH�,,,��

7KH� KHDOWK� SURIHVVLRQDOV� ZHUH� DVNHG� DERXW� ZKDW� WKHLU�
WKRXJKWV�RQ�JHWWLQJ�YDFFLQDWHG�IRU�&29,'�����DQG�WKHLU�
UHVSRQVHV� ZHUH� �<HV�´� ³1R�� DQG� ³,
P� XQGHFLGHG��� 7KLV�
TXHVWLRQ�DQG�WKH�YDULDEOHV�UHODWHG�WR�WKH�LQWHQWLRQ�WR�DFFHSW�
WKH�&29,'����YDFFLQH�ZHUH�FRPSDUHG��,W�ZDV�GHWHUPLQHG�
WKDW�WKHUH�ZDV�D�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�HDFK�YDUL-
DEOH� LQ� WHUPV�RI� WKH� VWDWXV�RI� WKLQNLQJ� DERXW�JHWWLQJ� WKH�
&29,'����YDFFLQDWLRQ��7DEOH�,9���

)DFWRUV� DIIHFWLQJ� WKH� LQWHQWLRQ� WR� DFFHSW� WKH�&29,'����
YDFFLQH�ZHUH�DV�IROORZV��WKH�OHYHO�RI�NQRZOHGJH�DERXW�WKH�
&29,'����LQIHFWLRQ�DQG�WKH�YDFFLQH��UHFHLYLQJ�WKH�LQÀX-
HQ]D�YDFFLQH��D�SK\VLFLDQ¶V�UHFRPPHQGDWLRQ��KDYLQJ�KDG�D�

Table I. &RPSDULVRQ�RI�7KH�3DUWLFLSDQWV
�)HDU�RI�&29,'����ZLWK�WKHLU�6RFLRGHPRJUDSKLF�&KDUDFWHULVWLFV����
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Table II. &RPSDULVRQ�RI�3DUWLFLSDQWV
�)HDU�RI�&29,'����ZLWK�WKHLU�:RUNLQJ�&RQGLWLRQV�5HODWHG�WR�&29,'����DQG�
9DFFLQDWLRQ�6WDWXV�IRU�,QÀXHQ]D�DQG�&29,'���



Akd Med J 2025;11(1)$YFL�++��DQG�2]FHOLN�+�

31

Table III. �&RPSDULVRQ�RI�3DUWLFLSDQWV
�)HDU�RI�&29,'����ZLWK�WKHLU�,QWHQWLRQ�RI�$FFHSW�WR�&29,'����9DFFLQH��
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7DEOH�,,,��'HYDPÕ

Table IV. ([DPLQLQJ�WKH�)DFWRUV�$IIHFWLQJ�WKH�+HDOWKFDUH�3URIHVVLRQDOV
�,QWHQWLRQ�WR�$FFHSW�WKH�&29,'����9DFFLQH
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Table IV. 'HYDPÕ
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Table IV. 'HYDPÕ

SUHYLRXV�&29,'����LQIHFWLRQ��WKH�DYDLODELOLW\�RI�WKH�YDF-
FLQH�WKURXJK�WKH�0LQLVWU\�RI�+HDOWK��WKH�GHVLUH�WR�REVHUYH�
ORQJ�WHUP�RXWFRPHV�RI�WKH�YDFFLQH��JHWWLQJ�WKH�YDFFLQH�DV�
D�PDQGDWRU\�PHDVXUH�� WKLQNLQJ� WKDW� WKHUH� ZHUH� KDUPIXO�
VXEVWDQFHV�LQ�WKH�YDFFLQH��WKLQNLQJ�WKDW��WKH�&29,'����LQ-
IHFWLRQ�ZLOO�QRW�FDXVH�D�SUREOHP�IRU�WKHPVHOYHV��EHOLHI�WKDW�

WKH�YDFFLQH�LV�QRW�HIIHFWLYH��EHOLHI�WKDW�WKH�YDFFLQH�PD\�EH�
KDUPIXO�LQ�WKH�ORQJ�WHUP��WKLQNLQJ�WKDW�WKH�&29,'����YDF-
FLQH�LV�DFFHVVLEOH��DQG�WKH�QHJDWLYH�RSLQLRQV�RI�VFLHQWLVWV�
LQ�WKH��PHGLD�DERXW�WKH�YDFFLQH��7DEOH�,9��
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DISCUSSION
$FFRUGLQJ�WR�WKH�GDWD�REWDLQHG�IURP�RXU�VWXG\��LW� LV�HYL-
GHQW�WKDW�WKH�IHDU�RI�&29,'����YDULHV�GHSHQGLQJ�RQ�IDF-
WRUV�VXFK�DV�JHQGHU��RFFXSDWLRQ��DQG�KHDOWK�VWDWXV��:RPHQ�
KDYH�D�KLJKHU�OHYHO�RI�&29,'����IHDU�WKDQ�PHQ��7KLV�UH-
VXOW�LV�DQ�LQGLFDWLRQ�RI�WKH�LQÀXHQFH�RI�JHQGHU�RQ�IHDU�RI�
&29,'�����,W�KDV�EHHQ�UHSRUWHG�LQ�DQRWKHU�VWXG\�FRQGXF��
WHG�LQ�7XUNH\�WKDW�ZRPHQ�KDYH�KLJKHU�OHYHOV�RI�&29,'����
IHDU�WKDQ�PHQ�������:H�GHWHUPLQHG�LQ�RXU�VWXG\�WKDW�QXUVHV�
KDYH�D�KLJKHU�OHYHO�RI�&29,'�����IHDU�FRPSDUHG�WR�GRFWRUV�
DQG�RWKHU�PHGLFDO�DQG�QRQ�PHGLFDO�SURIHVVLRQDOV��%HFDXVH�
RI� WKHLU�GLUHFW�FRQWDFW�ZLWK�SDWLHQWV� LQ�SURYLGLQJ�QXUVLQJ�
FDUH��QXUVHV�DVVXPH�D�UROH�WKDW�LQYROYHV�EHLQJ�H[SRVHG�WR�
D�KLJKHU�ULVN�RI�LQIHFWLRQ��7KLV�PD\�H[SODLQ�WKH�KLJKHU�OH��
YHOV�RI�IHDU�RI�&29,'����DPRQJ�QXUVHV��$GGLWLRQDOO\��LW�
ZDV� IRXQG� WKDW� GHSDUWPHQW� VHFUHWDULHV� KDYH� D� KLJKHU� OH��
YHO�RI�&29,'����IHDU�FRPSDUHG�WR�GRFWRUV��ZKLFK�LV�DQ�
LQWHUHVWLQJ�¿QGLQJ��&RQVLGHULQJ� WKDW� VHFUHWDULHV�ZRUNLQJ�
LQ� WKH�KRVSLWDOV� SOD\� DQ� HIIHFWLYH� UROH� LQ� WKH�GHOLYHU\�RI�
KHDOWK�VHUYLFHV�GHVSLWH� WKH� ODFN�RI� LQWHQVLYH�SDWLHQW�FRQ-
WDFW��LW�PD\�EH�FRQVLGHUHG�WKDW�WKH�FRQFHUQV�DULVLQJ�IURP�
WKH�VSUHDG�RI�WKH�&29,'����HSLGHPLF�PD\�EH�HQKDQFHG�LQ�
WKLV�JURXS�RI�SURIHVVLRQDOV��7KLV�DOVR�SRLQWV�WR�WKH�IDFW�WKDW�
WKH�ULVN�WR�ZKLFK�+&3V�DUH�H[SRVHG�PD\�GLIIHU�EHWZHHQ�
RFFXSDWLRQDO�JURXSV��7KLV�¿QGLQJ�KLJKOLJKWV�WKH�QHHG�IRU�
IXUWKHU� UHVHDUFK� RQ� IHDU� RI� &29,'���� DPRQJ� GLIIHUHQW�
SURIHVVLRQDO� JURXSV��0RUHRYHU�� RXU� VWXG\� LGHQWL¿HG� WKDW�
LQGLYLGXDOV�ZLWK�FKURQLF�LOOQHVVHV�DQG�WKRVH�ZKR�UHTXLUHG�
EXW�ZHUH�QRW�UHFHLYLQJ�SV\FKRORJLFDO�VXSSRUW�RU�SV\FKLDW-
ULF� WUHDWPHQW� H[KLELWHG�KLJKHU� OHYHOV�RI�&29,'���� IHDU��
7KLV�LQGLFDWHV�WKDW�LQGLYLGXDOV�ZLWK�KHDOWK�SUREOHPV�H[SH-
ULHQFH�PRUH�FRQFHUQV�UHJDUGLQJ�WKH�ULVNV�DVVRFLDWHG�ZLWK�D�
SDQGHPLF��2YHUDOO��ZKHQ�UHYLHZLQJ�WKH�OLWHUDWXUH��VLPLODU�
VWXGLHV�KDYH�EHHQ�IRXQG�WKDW�GHPRQVWUDWH�WKH�LQÀXHQFH�RI�
VRFLRGHPRJUDSKLF� IDFWRUV� RQ� &29,'���� IHDU�� ZKLFK� LV�
FRQVLVWHQW�ZLWK�RXU�¿QGLQJV����������������������

:H�GHWHUPLQHG� LQ� RXU� VWXG\� WKDW� WKH� IHDU� RI�&29,'����
LV� KLJK� DPRQJ� WKRVH� ZRUNLQJ� LQ� WKH� VXUJLFDO� XQLWV� DQG�
WKRVH�ZKR�DUH�XQGHFLGHG�DERXW�UHFHLYLQJ�WKH�&29,'����
YDFFLQH��7KH� ¿UVW� FDVHV� RI�&29,'����ZHUH� VHHQ� LQ� WKH�
6XUJLFDO�8QLWV�RI�WKH�$NGHQL]�8QLYHUVLW\�+RVSLWDO��ZKHUH�
WKH�VWXG\�ZDV�FDUULHG�RXW��DQG�WKH�PHGLFDO�WHDPV�ZHUH�WKH�
¿UVW� WR� H[SHULHQFH� WKH� TXDUDQWLQH� SURFHVVHV� LQ� WKHVH� GH-
SDUWPHQWV��7KLV�PD\�H[SODLQ�WKH�KLJK�OHYHO�RI�IHDU�DPRQJ�
WKRVH�ZRUNLQJ�LQ�WKH�VXUJLFDO�XQLWV��6LPLODUO\��LW�KDV�EHHQ�
GHWHUPLQHG�LQ�RWKHU�VWXGLHV�WKDW�IHDU�LV�KLJKHU�LQ�KHDOWKFDUH�
ZRUNHUV�FDULQJ�IRU�&29,'����FDVHV����������������������,Q�
RXU�VWXG\��ZH�GHWHUPLQHG�WKDW�FDULQJ�IRU�D�&29,'����SD-
WLHQW�GLG�QRW�DIIHFW�WKH�IHDU�RI�&29,'�����7KH�UHDVRQ�IRU�
WKLV�PD\�EH�WKDW�SURYLGLQJ�FDUH�XQGHU�DSSURSULDWH�FRQGL-
WLRQV�E\�XVLQJ�WKH�QHFHVVDU\�SURWHFWLYH�HTXLSPHQW�PDNHV�
HPSOR\HHV� IHHO� VDIH�� ,W� KDV� EHHQ� VLPLODUO\� GHWHUPLQHG�
in another study that HCPs who do not feel safe due to 
WKH�SDQGHPLF�KDYH�D�KLJK�IHDU�RI�&29,'����������$OVR��
WKRVH�LQ�RXU�VWXG\�ZKR�ZHUH�XQGHFLGHG�DERXW�UHFHLYLQJ�D�
&29,'����YDFFLQDWLRQ�KDG�D�JUHDWHU� IHDU�RI�&29,'����
FRPSDUHG�WR�WKRVH�ZKR�ZHUH�QRW�WKLQNLQJ�RI�JHWWLQJ�YDF-

FLQDWHG��2WKHU�VWXGLHV�DV�ZHOO�KDYH� UHYHDOHG� WKDW� IHDU�RI�
&29,'���� DIIHFWV� JHWWLQJ� YDFFLQDWHG� ���� ����� 7KLV� VLJ-
QDOV�WKH�QHHG�IRU�HGXFDWLRQDO�FDPSDLJQV�WR�HUDVH�FRQFHUQV�
DERXW� WKH�&29,'����YDFFLQH�DQG�HQFRXUDJH�DFFHSWDQFH�
RI�WKH�YDFFLQH�
7KH�GDWD�IURP�RXU�VWXG\�VKRZ�WKDW�WKHUH�DUH�PXOWLSOH�IDF-
WRUV�WKDW�LQÀXHQFH�WKH�LQWHQWLRQ�WR�DFFHSW�WKH�&29,'����
YDFFLQH��7KH�OLWHUDWXUH�DOVR�LQGLFDWHV�WKH�H[LVWHQFH�RI�PDQ\�
factors that affect the intention to accept the COVID-19 
YDFFLQH������������������������7KH�IDFW�WKDW�WKHUH�DUH�PXO-
WLSOH�IDFWRUV�DIIHFWLQJ�WKH�LQWHQWLRQ�WR�DFFHSW�WKH�YDFFLQH�
VXJJHVWV�WKDW�WKH�RSLQLRQV�RI�+&3V�PD\�YDU\�JUHDWO\��7KLV�
LPSOLHV� WKDW� WKH� WUDLQLQJ� WR�EH�JLYHQ� WR�+&3V� VKRXOG�EH�
SODQQHG�RQO\�DIWHU�FRQVLGHULQJ�DOO�WKH�IDFWRUV�LQYROYHG�

Limitations and Strengths
:H� ODFN� WKH� EDVHOLQH� GDWD� RQ� WKH�+&3V� LQWHQWLRQ� WR� DF-
FHSW� WKH�YDFFLQH�SULRU� WR� WKH�&29,'����SDQGHPLF� IRU�D�
FRPSDULVRQ��$GGLWLRQDOO\��WKH�IHDU�RI�&29,'����DQG�WKH�
LQWHQWLRQ�WR�DFFHSW� WKH�&29,'����YDFFLQH�DPRQJ�+&3V�
PD\�YDU\�RYHU�WLPH��'XH�WR�WKH�G\QDPLF�QDWXUH�RI�WKH�SDQ-
GHPLF��ÀXFWXDWLRQV�LQ�WKH�IHDU�RI�&29,'����PD\�KDYH�RF-
FXUUHG��OHDGLQJ�WR�SHULRGLF�FKDQJHV�LQ�LQGLYLGXDOV
�DWWLWXGHV�
WRZDUGV�YDFFLQDWLRQ��7KH�IDFW�WKDW�WKH�GDWD�IRU�WKLV�VWXG\�
ZHUH�REWDLQHG�GXULQJ�SHULRGV�RI�UHODWLYHO\�KLJK�LQWHQVLW\�
RI� WKH�SDQGHPLF�FDQ�EH�FRQVLGHUHG�DPRQJ� WKH� VWUHQJWKV�
RI�WKH�VWXG\��7KH�VWXG\�EHLQJ�FRQGXFWHG�DW�D�VLQJOH�FHQWHU�
PD\�KDYH� OLPLWHG� WKH�JHQHUDOL]DELOLW\�RI� WKH�¿QGLQJV�� ,Q�
RXU�VWXG\��VSHFLDO�DWWHQWLRQ�ZDV�SDLG�WR�YXOQHUDEOH�SRSXOD-
WLRQV�DPRQJ�KHDOWKFDUH�ZRUNHUV��VXFK�DV�ZRPHQ��QXUVHV��
WKRVH�ZRUNLQJ�LQ�VXUJLFDO�XQLWV��LQGLYLGXDOV�ZLWK�FKURQLF�
LOOQHVVHV��DQG�WKRVH�UHFHLYLQJ�SV\FKRORJLFDO�VXSSRUW�SV\-
FKLDWULF�WUHDWPHQW���SURYLGLQJ�DQ�LPSRUWDQW�SHUVSHFWLYH�RQ�
WKH�SULRULWL]HG�VXSSRUW�IRU�WKHVH�JURXSV��7KLV�VWXG\�DOVR�LQ-
FOXGHV�JXLGLQJ�UHVXOWV�IRU�LQWHUYHQWLRQV�WKDW�FRXOG�LQFUHDVH�
KHDOWKFDUH�ZRUNHUV
�LQWHQWLRQ�WR�DFFHSW�WKH�YDFFLQH�

CONCLUSIONS
2XU�VWXG\�UHYHDOHG�WKDW�WKHUH�DUH�QXPHURXV�IDFWRUV�LQÀX-
HQFLQJ�WKH�IHDU�RI�&29,'����DQG�WKH�LQWHQWLRQ�WR�DFFHSW�
WKH�&29,'����YDFFLQH�DPRQJ�+&3V��7KHVH� IDFWRUV�FDQ�
EH�VXPPDUL]HG�DV� IROORZV��)HPDOHV�FRPSDUHG� WR�PDOHV��
QXUVHV�FRPSDUHG�WR�GRFWRUV�DQG�RWKHU�PHGLFDO�QRQ�PHG-
LFDO� SURIHVVLRQDOV�� GHSDUWPHQW� VHFUHWDULHV� FRPSDUHG� WR�
GRFWRUV�� LQGLYLGXDOV� ZLWK� FKURQLF� LOOQHVVHV� FRPSDUHG� WR�
WKRVH� ZLWKRXW�� LQGLYLGXDOV� ZKR� UHTXLUH� EXW� GR� QRW� VHHN�
SV\FKRORJLFDO� VXSSRUW�SV\FKLDWULF� WUHDWPHQW� FRPSDUHG�
WR�WKRVH�ZKR�GR�QRW�UHTXLUH�LW��+&3V�ZRUNLQJ�LQ�VXUJLFDO�
XQLWV�FRPSDUHG�WR�WKRVH�ZKR�DUH�QRW��WKRVH�ZKR�DUH�LQGH-
FLVLYH�DERXW� UHFHLYLQJ� WKH�&29,'����YDFFLQH�FRPSDUHG�
WR�WKRVH�ZKR�DUH�QRW��WKLQNLQJ�RI�JHWWLQJ�YDFFLQDWHG��KDYH�
KLJKHU� OHYHOV� RI� IHDU� RI�&29,'����� ,W� KDV� EHHQ� IXUWKHU-
PRUH�REVHUYHG�WKDW�WKHUH�DUH�QXPHURXV�IDFWRUV�LQÀXHQFLQJ�
WKH�LQWHQWLRQ�WR�DFFHSW�WKH�&29,'����YDFFLQH��,W�LV�UHFRP-
PHQGHG�WKDW�VLPLODU�VWXGLHV�EH�FRQGXFWHG�LQ�D�PXOWLFHQWHU�
VHWWLQJ� WR� HYDOXDWH� WKH� IDFWRUV� DIIHFWLQJ� WKH� LQWHQWLRQ� RI�
+&3V� WR�DFFHSW� WKH�YDFFLQH�DIWHU� WKH�&29,'����SDQGH��
PLF��$GGLWLRQDOO\��FRQVLGHULQJ�WKH�GLYHUVH�UDQJH�RI�IDFWRUV�
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LQÀXHQFLQJ�WKH�YDFFLQH�DFFHSWDQFH�LQWHQWLRQ�RI�+&3V��HGX-
FDWLRQDO�SURJUDPV�VKRXOG�EH�GHVLJQHG�DFFRUGLQJO\������

Ethical approval: 
,QVWLWXWLRQDO�DSSURYDOV�IRU�WKH�FRQGXFW�RI�WKH�VWXG\�ZHUH�
REWDLQHG� IURP� WKH�$NGHQL]�8QLYHUVLW\�)DFXOW\� RI�0HGL-
FLQH�&OLQLFDO�6WXGLHV�(WKLFV�&RPPLWWHH������������������
DQG�$NGHQL]�8QLYHUVLW\�+RVSLWDO��:ULWWHQ�LQIRUPHG�FRQ-
VHQW�ZDV�UHFHLYHG�IURP�DOO�SDUWLFLSDQWV���������

Informed Consent: 
$OO�WKH�SDUWLFLSDQWV¶�ULJKWV�ZHUH�SURWHFWHG�DQG�ZULWWHQ�LQ-
IRUPHG�FRQVHQWV�ZHUH�REWDLQHG�EHIRUH�WKH�SURFHGXUHV�DF-
FRUGLQJ�WR�WKH�+HOVLQNL�'HFODUDWLRQ�

Author Contributions: 
&RQFHSW�±�+$��+2��'HVLJQ���+$��+2��6XSHUYLVLRQ���+$��
+2��5HVRXUFHV�+$��+2��0DWHULDOV���+$��+2��'DWD�&RO-
OHFWLRQ���+2��$QDO\VLV�DQG�,QWHUSUHWDWLRQ���+$��+2��/LW-
HUDWXUH�6HDUFK���+$��+2��:ULWLQJ�0DQXVFULSW���+$��+2��
&ULWLFDO�5HYLHZ���+$��+2�

Funding: 
7KLV�UHVHDUFK�GLG�QRW�UHFHLYH�DQ\�VSHFL¿F�JUDQW�IURP�IXQ��
GLQJ�DJHQFLHV�LQ�WKH�SXEOLF��FRPPHUFLDO��RU�QRW�IRU�SUR¿W�
VHFWRUV��

&RQÀLFW�RI�LQWHUHVW��
7KH�DXWKRUV�GHFODUH�WKDW�WKH\�KDYH�QR�FRQÀLFW�LQWHUHVWV�LQ�
WKLV�SDSHU�
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/D]DUXV� -9��5DW]DQ�6&��3DOD\HZ�$��*RVWLQ�/2��
/DUVRQ� +-�� 5DELQ� .�� .LPEDOO� 6�� (O�0RKDQGHV�
$��$� JOREDO� VXUYH\� RI� SRWHQWLDO� DFFHSWDQFH� RI� D�
&29,'����YDFFLQH��1DW�0HG�������������������

6KHNKDU� 5�� 6KHLNK�$%�� 8SDGK\D\� 6�� 6LQJK�0��
.RWWHZDU�6��0LU�+��%DUUHWW�(��3DO�6��&29,'����
9DFFLQH� DFFHSWDQFH� DPRQJ� KHDOWK� FDUH� ZRUN-
HUV� LQ� WKH�8QLWHG�6WDWHV��9DFFLQHV� �%DVHO�� ������
���������

*DJQHX[�%UXQRQ�$��'HWRF�0��%UXHO�6��7DUG\�%��
5R]DLUH�2��)UDSSH�3��%RWHOKR�1HYHUV�(��,QWHQWLRQ�
WR�JHW�YDFFLQDWLRQV�DJDLQVW�&29,'����LQ�)UHQFK�
KHDOWKFDUH� ZRUNHUV� GXULQJ� WKH� ¿UVW� SDQGHP-
LF�ZDYH�� D� FURVV�VHFWLRQDO� VXUYH\�� -�+RVS� ,QIHFW�
�����������������

0DOWH]RX�+&��3DYOL�$��'HGRXNRX�;��*HRUJDNR-
SRXORX� 7�� 5DIWRSRXORV�9�� 'URVLWLV� ,�� %ROLNDV� (��
/HGGD�&��$GDPLV�*��6S\URX�$��.DUDQWRQL�(��*D-
PDOHWVRX�01��.RXNRX�O��$WKDQDVLD�/RXULGD�'0��
0RXVVDV� 1�� 3HWUDNLV�9�� 3DQDJRSRXORV� 3�� +DW]L-
JHRUJLRX�'��7KHRGRULGRX�0��/D]DQDV�0��*DUJD-
OLDQRV�3��6LSVDV�19��'HWHUPLQDQWV�RI�LQWHQWLRQ�WR�
JHW�YDFFLQDWHG�DJDLQVW�&29,'����DPRQJ�KHDOWK-
FDUH�SHUVRQQHO� LQ�KRVSLWDOV� LQ�*UHHFH��,QIHFW�'LV�
+HDOWK��������������������

6KDZ� -�� 6WHZDUW� 7�� $QGHUVRQ� .%�� +DQOH\� 6��
7KRPDV�6-��6DOPRQ�'$��0RUOH\�&��$VVHVVPHQW�
RI� 86� KHDOWKFDUH� SHUVRQQHO� DWWLWXGHV� WRZDUGV�
&RURQDYLUXV�'LVHDVH�������&29,'�����YDFFLQD-
WLRQ�LQ�D�ODUJH�XQLYHUVLW\�KHDOWKFDUH�V\VWHP��&OLQ�
,QIHFW�'LV����������������������

']LHFLRORZVND�6��+DPHO�'��*DGLR�6��'LRQQH�0��
*DJQRQ�'��5RELWDLOOH�/��&RRN�(��&DURQ�,��7DOLE�$��
3DUNHV�/��'XE�(��/RQJWLQ�<��&29,'����YDFFLQH�
DFFHSWDQFH��KHVLWDQF\��DQG�UHIXVDO�DPRQJ�&DQDGL-
DQ�KHDOWKFDUH�ZRUNHUV��$�PXOWLFHQWHU�VXUYH\��$P�
-�,QIHFW�&RQWURO���������������������

6FKUDGLQJ�:$��7UHQW�6$��3D[WRQ�-+��5RGULJXH]�
50�� 6ZDQVRQ�0%��0RKU�10��7DODQ�'$��9DF-
FLQDWLRQ� UDWHV� DQG� DFFHSWDQFH� RI� 6$56�&R9���
YDFFLQDWLRQ� DPRQJ� 8�6�� HPHUJHQF\� GHSDUWPHQW�
KHDOWK� FDUH� SHUVRQQHO�� $FDG� (PHUJ� 0HG� ������
������������

.DUD¿OODNLV�(��'LQFD�,��$SIHO�)��&HFFRQL�6��:XU]�
$�� 7DNDFV� -�� 6XN� -�� &HOHQWDQR� /3�� .UDPDU]� 3��
/DUVRQ�+-��9DFFLQH� KHVLWDQF\� DPRQJ� KHDOWKFDUH�
ZRUNHUV� LQ� (XURSH��$� TXDOLWDWLYH� VWXG\��9DFFLQH�
���������������������

+X�'��.RQJ�<��/L�:��+DQ�4��=KDQJ�;��=KX�/;��
:DQ� 6:��/LX� =�� 6KHQ�4��<DQJ� -��+H�+�=KX� -��
)URQWOLQH� QXUVHV
� EXUQRXW�� DQ[LHW\�� GHSUHVVLRQ��
and fear statuses and their associated factors 
GXULQJ�WKH�&29,'����RXWEUHDN�LQ�:XKDQ��&KLQD��
$�ODUJH�VFDOH�FURVV�VHFWLRQDO�VWXG\��&OLQLFDO�0HG-
LFLQH�����������������

/DEUDJXH� /-�� GH� /RV� 6DQWRV� -$$�� )HDU� RI�
&29,'�����SV\FKRORJLFDO�GLVWUHVV��ZRUN�VDWLVIDF-
WLRQ�DQG�WXUQRYHU�LQWHQWLRQ�DPRQJ�IURQWOLQH�QXUV-
HV��-�1XUV�0DQDJ���������������������

7KDWULPRQWULFKDL�$��:HEHU� '-��$SLVDUQWKDQDUDN�
$�� 0HQWDO� KHDOWK� DPRQJ� KHDOWKFDUH� SHUVRQQHO�
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ABSTRACT
Objective: 
,QIHUWLOLW\�LV�DQ�LPSRUWDQW�KHDOWK�SUREOHP��HVSHFLDOO\�ZLWK�
LWV�VRFLDO�SUHVVXUH�GLPHQVLRQ��7KLV�UHVHDUFK�ZDV�FRQGXFW-
HG�WR�H[DPLQH�WKH�NQRZOHGJH�OHYHOV�DQG�DWWLWXGHV�RI�VWX-
GHQWV� VWXG\LQJ� LQ� WKH� QXUVLQJ�� PLGZLIHU\� DQG� QXWULWLRQ�
GLHWHWLFV�GHSDUWPHQWV�RI�WKH�IDFXOW\�RI�KHDOWK�VFLHQFHV�WR-
ZDUGV�LQIHUWLOLW\�

Materials and Methods: 
7KLV� GHVFULSWLYH� DQG� FURVV�VHFWLRQDO� UHVHDUFK� ZDV� FRP-
SOHWHG�ZLWK�����VWXGHQWV�VWXG\LQJ�LQ�WKUHH�GHSDUWPHQWV�RI�
D�XQLYHUVLW\
V�IDFXOW\�RI�KHDOWK�VFLHQFHV�LQ�WKH�����������
VSULQJ�VHPHVWHU��7KH�GDWD�RI�WKH�UHVHDUFK�ZDV�FROOHFWHG�YLD�
*RRJOH�VXUYH\�IRUP�DQG�WKH�GDWD�IRUP�FRQVLVWV�RI���SDUWV��
1HFHVVDU\�HWKLFDO�DQG�LQVWLWXWLRQDO�SHUPLVVLRQV�ZHUH�RE-
WDLQHG�IRU�WKH�UHVHDUFK�

Results:
7KH�DYHUDJH�DJH�RI�WKH�VWXGHQWV�LQFOXGHG�LQ�WKH�UHVHDUFK�
ZDV�IRXQG�WR�EH��������������7KH�VWXGHQWV�DUH�GLVWULEXWHG�
DV�������PDOH�DQG�������IHPDOH��������RI�WKH�VWXGHQWV�
DUH�VWXG\LQJ�LQ�QXUVLQJ��������LQ�QXWULWLRQ�DQG�GLHWHWLFV��
DQG������� LQ�PLGZLIHU\��7KH� WRWDO� VFRUH� DYHUDJH�RI� WKH�
VWXGHQWV
�DWWLWXGH�VFDOH�WRZDUGV�LQIHUWLOLW\�ZDV�IRXQG�WR�EH�
������������ ,Q� RXU� UHVHDUFK�� WKH� WRWDO� VFRUH� DYHUDJHV� RI�
WKH�DWWLWXGH�VFDOH�WRZDUGV�LQIHUWLOLW\�GLIIHU�VLJQL¿FDQWO\�DF-
FRUGLQJ�WR�WKH�GHSDUWPHQW�

Conclusion: 
7KH� WRWDO� VFRUH� DYHUDJHV� RI� WKH� VWXGHQWV� RQ� WKH�$WWLWXGH�
6FDOH�7RZDUGV�,QIHUWLOLW\�ZHUH�IRXQG�WR�EH�KLJKHU�WKDQ�WKH�
OLWHUDWXUH�

Key Words: 
,QIHUWLOLW\��$WWLWXGH��6WXGHQW��1XUVLQJ��0LGZLIHU\

*ø5øù
.DGÕQODUGD�GR÷XUJDQOÕ÷ÕQ�\LUPLOL�YH�RWX]OX�\DúODUÕQGD�HQ�
\�NVHN� G�]H\GH� ROGX÷X�� HUNHNOHUGH� LVH� NÕUNOÕ� \DúODUÕQD�
NDGDU�GHYDP�HWWL÷L�ELOLQPHNWHGLU��6D÷OÕNOÕ�GR÷XUJDQ�oLIW-
OHUGH�JHEHOLN�RUWDODPD���D\�G�]HQOL�FLQVHO� LOLúNLGHQ�VRQ-
UD� JHUoHNOHúPHNWHGLU� ���� ���� øQIHUWLOLWH�� ELU� \ÕO� ER\XQFD�
G�]HQOL� YH�NRUXQPDVÕ]� FLQVHO� DNWLYLWH\H� UD÷PHQ� ����\Dú�
DOWÕ�NDGÕQODUGD��YH\D���D\�ER\XQFD�����\Dú��VW���JHEHOLN�
HOGH� HGLOHPHPHVL� RODUDN� WDQÕPODQÕU� ����� .�UHVHO� RODUDN�
GR÷XUJDQOÕN� RUDQÕ�� EDúWD� oHYUHVHO� GH÷LúLNOLNOHU� ROPDN�
�]HUH� ELUoRN� IDUNOÕ� IDNW|U� QHGHQL\OH� D]DOPDNWDGÕU� �����
����
GDQ�����
D�NDGDU������ONHGH�JHUoHNOHúWLULOHQ�N�UHVHO�
NÕVÕUOÕN�RUDQODUÕQD�LOLúNLQ�ELU�DUDúWÕUPD�������PLO\RQ�LQIHU-
WLO�oLIW�ROGX÷XQX�RUWD\D�oÕNDUPÕúWÕU������øQIHUWLOLWHQLQ�QHGH-
QL�NDGÕQD��������HUNH÷H�������\D�GD�KHU�LNLVLQH�������DLW�
QHGHQOHUGLU��.DGÕQ��UHPH�IRQNVL\RQX���UHPH�RUJDQODUÕQÕQ�
QRUPDO� IRQNVL\RQXQX� HWNLOH\HQ� GR÷XúWDQ� YH\D� VRQUDGDQ�
HGLQLOPLú� NRúXOODU� �JHQLWDO� HWL\RORML��� KDVWDOÕNODU� �HNVWUD-
JHQLWDO�HWL\RORML��YH\D�SVLNRORMLN�IDNW|UOHUGHQ�HWNLOHQHELOLU�
��������(UNHN�NÕVÕUOÕ÷Õ� LoLQ�� HQJHOOH\LFL�ROPD\DQ�HWL\RORML�

�VRUXQXQ�VSHUP��UHWLPL�ROGX÷X���REVWU�NWLI�HWL\RORML� �VR-
UXQXQ�VSHUPLQ�JHQLWDO�\RO�\ROX\OD� WDúÕQPDVÕ�ROGX÷X���YH�
HUHNVL\RQ�YH�ERúDOPD\Õ� HQJHOOH\HQ�NRLWDO� NÕVÕUOÕN�ROPDN�
�]HUH� �o� RODVÕ� QHGHQ� NDWHJRULVL� PHYFXWWXU�� *HQHOOLNOH�
oLIWOHULQ� NÕVÕUOÕ÷ÕQGD� HUNHN� YH� NDGÕQ� IDNW|UOHULQLQ� RUWDN�
QHGHQOHUL� YDUGÕU��9DNDODUÕQ�������
LQGH� NÕVÕUOÕ÷ÕQ� HWL\R-
ORMLVL�LGL\RSDWLN�NÕVÕUOÕN�RODUDN�NDOPDNWDGÕU����������'�Q\D�
6D÷OÕN�gUJ�W�QH� �'6g�� J|UH�� G�Q\DGD� �UHPH� oD÷ÕQGDNL�
oLIWOHULQ�������¶LQLQ� LQIHUWLOLWH� VRUXQX� \DúDGÕ÷Õ� YH� \DN-
ODúÕN����PLO\RQGDQ�ID]OD�NLúLQLQ�LQIHUWLOLWHGHQ�HWNLOHQGL÷L�
ELOGLULOPHNWHGLU� ����� hONHPL]GH� LVH� ������ \Dú� JUXEXQGD�
oRFXN� VDKLEL� ROPD\DQ� YH� oRFXN� VDKLEL� ROPDVÕ� P�PN�Q�
ROPD\DQ� HYOL� NDGÕQODUÕQ� RUDQÕQÕQ� ������ ROGX÷X� WHVSLW�
HGLOPLúWLU������'R÷XUJDQOÕN��oRFXN�VDKLEL�ROPD�\HWHQH÷LGLU�
YH�ELUoRN�N�OW�UGH�ROXPOX�ELU�VRV\DO�GH÷HUH�VDKLSWLU�� LQ-
IHUWLOLWH�LVH�ROXPVX]�ELU�VRV\DO�GH÷HUH�VDKLSWLU��<DQL�LQIHU-
WLOLWH��JHOLúPHNWH�RODQ�YH�D]�JHOLúPLú��ONHOHUGH�EL\RORMLN�
QHGHQOHULQ�GÕúÕQGDNL�QHGHQOHUGHQ�GROD\Õ�|QHPOL�ELU�VRUXQ-
GXU��gQHPOL�RUDQGD�Q�IXVX�HWNLOHPHVL�YH�ROXPVX]�VRV\DO�
GH÷HUH� VDKLS� ROPDVÕ� EX� NRQX\X� |QHPOL� ELU� KDON� VD÷OÕ÷Õ�
VRUXQX�KDOLQH�JHWLUPHNWHGLU� ����� øQIHUWLOLWH�D\QÕ�]DPDQGD�
oLIWOHULQ�JHUHNOL�ELOJL\H�VDKLS�VD÷OÕN�oDOÕúDQODUÕQÕQ�GHVWHN-
OH\LFL� YH� HPSDWLN� \DNODúÕPÕQD� LKWL\Do� GX\GX÷X� ROGXNoD�
KDVVDV�ELU�NRQXGXU��
�����
/LWHUDW�U¶GH�� %DWÕ� $PHULND¶GD� �QLYHUVLWH� |÷UHQFLOHULQGH�
\DSÕODQ�ELU�DUDúWÕUPDGD��ELU�NDGÕQÕQ�GR÷XUJDQOÕN�G|QHPL�YH�
GR÷XUJDQOÕ÷ÕQ� D]DOPD\D�EDúODGÕ÷Õ� \Dú�JLEL� SHN� oRN� WHPHO�
NDYUDPGDQ�KDEHUGDU�ROPDGÕNODUÕQÕ��|÷UHQFLOHULQ�|QOHQHELOLU�
LQIHUWLOLWH�IDNW|UOHULQL�ELOPHGLNOHUL�EHOLUOHQPLúWLU�������g]HO-
OLNOH� NDGÕQODUGD� GR÷XUJDQOÕN� SRWDQVL\HOLQL� HWNLOH\HELOHFHN�
FLQVHO�\ROOD�EXODúDQ�KDVWDOÕNODUÕQ�JHQoOHU�DUDVÕQGD�JLGHUHN�
\D\JÕQODúWÕ÷Õ�J|U�OPHNWHGLU�������øQIHUWLOLWH�KDNNÕQGD�ELOJL��
QLQ�\HWHUVL]�ROGX÷X�ELOLQPHVLQH� UD÷PHQ��G�Q\DQÕQ�ELUoRN�
\HULQGH�LQIHUWLOLWH� LOH� LOJLOL�oRN�VD\ÕGD�\DQOÕú�ELOLQHQ�ELOJL��
OHU� ROGX÷X�GD�J|U�OPHNWHGLU� ������2Q��ONHGHQ�oR÷XQOX÷X�
�UHPH�oD÷ÕQGD�RODQ�\DNODúÕN��������NDGÕQÕQ�NDWÕOGÕ÷Õ�N�UH-
VHO�ELU�DUDúWÕUPDGD��GR÷XUJDQOÕN�YH��UHPH�EL\RORMLVLQH�LOLú��
NLQ� ELOJLQLQ� ]D\ÕI� ROGX÷X� YXUJXODQPÕúWÕU� ������.DQDGD¶GD�
�UHPH�oD÷ÕQGDNL������NDGÕQ��]HULQGH�GR÷XUJDQOÕN�ELOLQFL�
|OoH÷L� NXOODQÕODUDN� \DSÕODQ� DUDúWÕUPDGD�� ELUoRN� NDGÕQÕQ�
PHQVWUXDO� VLNOXV� LoHULVLQGH� JHEH� NDOPD� RODVÕOÕ÷ÕQÕQ� \�N-
VHN�ROGX÷X�J�QOHU�NRQXVXQGD�GD�oRN�D]�IDUNÕQGDOÕ÷D�VDKLS�
ROGX÷X�� LQIHUWLOLWH� WHGDYLVLQH�QH� ]DPDQ�EDúODQPDVÕ� JHUHN-
WL÷L�NRQXVXQGD�GD�IDUNÕQGDOÕNODUÕQÕQ�ROPDGÕ÷Õ�EXOXQPXúWXU�
������*HOHFH÷LQ� HEHYH\QL� RODFDN��QLYHUVLWH� |÷UHQFLOHULQLQ�
ELOJLOHULQL� GH÷HUOHQGLUPHN�� LQIHUWLOLWH� YH� ULVN� IDNW|UOHUL�
KDNNÕQGD� JHQoOHUH� ELOJL� VD÷ODPDN�� JHQoOHUGH� GR÷XUJDQ-
OÕN� ELOLQFLQLQ� ROXúWXUXOPDVÕ�� LQIHUWLOLWHQLQ� |QOHQPHVL� YH�
LQVLGDQVÕQÕQ� D]DOWÕOPDVÕ� LoLQ� ELU� JHUHNOLOLNWLU� ������ 6D÷OÕN�
ELOLPOHULQGH�|÷UHQLP�J|UHQ�|÷UHQFLOHULQ�FLQVHO�WXWXP��FLQ-
VHO�VD÷OÕN�ELOJLVL�YH�X\JXODPDODUÕQD�RGDNODQDQ��DUDúWÕUPDODU�
ROPDNOD�ELUOLNWH���ONHPL]GH��QLYHUVLWH�|÷UHQFLOHUL�LoLQ�FLQ-
VHO�VD÷OÕN�ELOJL�WHVWL�JHoHUOLOLN�YH�J�YHQLOLUOLN�oDOÕúPDVÕ�GD�
PHYFXWWXU����������%XQXQOD�ELUOLNWH�VD÷OÕN�ELOLPOHUL�GÕúÕQGD�
|÷UHQLP�J|UHQ��QLYHUVLWH�|÷UHQFLOHULQLQ�LQIHUWLOLWH�ULVN�IDN-
W|UOHUL�KDNNÕQGDNL�ELOJL�G�]H\OHULQLQ�EHOLUOHQGL÷L�ELU�DUDúWÕU-
PD�GD�EXOXQPDNWDGÕU�������
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6D÷OÕN�oDOÕúDQODUÕ�WHGDYL�VÕUDVÕQGD�YH�VRQUDVÕQGD��WHGDYLQLQ�
IDUNOÕ� DúDPDODUÕQÕQ� NRRUGLQDV\RQXQGD�� oLIWOHULQ� WHGDYL\H�
ED÷OÕOÕNODUÕQÕQ� VD÷ODQPDVÕQGD� |QHPOL� URO� R\QDPDNWDGÕU-
ODU� ������ 6D÷OÕN� SURIHV\RQHOOHULQLQ� NRQX\OD� LOJLOL� NHQGL�
GX\JXODUÕQÕ� ELOPHOHUL�WDQÕPDODUÕ�� LQIHUWLO� oLIWOHUGH� LQIHU-
WLOLWHQLQ� QHGHQ� RODELOHFH÷L� WUDYPDODUÕ� YH� ROXPVX]OXNODUÕ�
ELOPHOHUL�VRV\DO�ROXPVX]OXNODUÕ�YH�VRUXQODUÕ�D]DOWDELOHFH÷L�
JLEL� EX� oLIWOHUH� ROXPOX� EDNÕP� YH� GDQÕúPDQOÕN� KL]PHWL�
YHUHELOPHOHUL� LoLQ�GH�|QHPOLGLU� ������%X�GR÷UXOWXGD��JH-
OHFH÷LQ�VD÷OÕN�SURIHV\RQHOOHULQLQ�\HWHUOL�ELOJL�ELULNLPLQH��
VRUXQODUOD�EDú�HGHELOPH�\HWHQH÷LQH��DODQGD�\HQLOLNOHUL�YH�
WHNQRORML\L� WDNLS� HGHELOPH� |]HOOLNOHULQH� VDKLS� RODELOPH-
VL� JHUHNPHNWHGLU�� )DUNÕQGDOÕ÷ÕQ�� SURIHV\RQHO� PHVOHN�
\DúDQWÕVÕQD� EDúODPDGDQ� |QFH� OLVDQV� H÷LWLPOHUL� V�UHVLQFH�
ND]DQGÕUÕOPDVÕ�|QHPOLGLU� ������/LWHUDW�UGH�NRQX\OD� LOJLOL�
oRN�D]�oDOÕúPD�ROGX÷X�EHOLUOHQPLúWLU��6D÷OÕN�E|O�POHULQGH�
RNX\DQ�|÷UHQFLOHULQ�D\QÕ�]DPDQGD�JHOHFH÷LQ�HEHYH\QOHUL-
QLQ�LQIHUWLOLWH�ELOJL�G�]H\OHUL�YH�WXWXPODUÕQÕQ�EHOLUOHQPHVL��
LQIHUWLOLWHQLQ�VRV\DO��GLQL�YH�SVLNRORMLN�ER\XWODUÕQÕQ�|÷UH-
QLOPHVLQH� YH� GR÷XUJDQOÕN� ELOLQFL� NRQXVXQGD� IDUNÕQGDOÕN�
ROXúWXUXOPDVÕQD� NDWNÕ� VD÷OD\DFDNWÕU� ������ %X� QHGHQOHUOH�
EX�DUDúWÕUPD� VD÷OÕN�ELOLPOHUL� IDN�OWHVL�KHPúLUHOLN�� HEHOLN�
YH�EHVOHQPH�GL\HWHWLN�E|O�POHULQGH�RNX\DQ�|÷UHQFLOHULQ�
LQIHUWLOL\H�\|QHOLN�ELOJL�G�]H\OHUL� LOH� WXWXPODUÕQÕ�YH�EXQ-
ODUÕ�HWNLOH\HQ�IDNW|UOHUL�LQFHOHPHN�DPDFÕ\OD�\DSÕOPÕúWÕU�

GEREÇ ve YÖNTEMLER
$UDúWÕUPDQÕQ�7LSL�
%X�DUDúWÕUPD�WDQÕPOD\ÕFÕ�NHVLWVHO�WLSWH�SODQODQPÕúWÕU�

$UDúWÕUPDQÕQ�<HUL�YH�=DPDQÕ
$UDúWÕUPD� ����������� LOH� ����������� WDULKOHUL� DUDVÕQGD�
0DUGLQ� $UWXNOX� hQLYHUVLWHVL� 6D÷OÕN� %LOLPOHUL� )DN�OWH-
VL�KHPúLUHOLN��HEHOLN�YH�EHVOHQPH�E|O�POHULQGH�|÷UHQLP�
J|UHQ�|÷UHQFLOHUH�\|QHOLN�\DSÕOPÕúWÕU��

(YUHQ�YH�gUQHNOHP
$UDúWÕUPDQÕQ�HYUHQLQL�0DUGLQ�$UWXNOX�hQLYHUVLWHVL�6D÷OÕN�
%LOLPOHUL�)DN�OWHVL�����������(÷LWLP�g÷UHWLP�\ÕOÕ�%DKDU�
'|QHPLQGH�|÷UHQLP�J|UHQ�KHPúLUHOLN��HEHOLN�YH�EHVOHQPH�
E|O�POHULQGHNL� WRSODPGD� ����� |÷UHQFL� ROXúWXUPDNWDGÕU��
$UDúWÕUPD�LoLQ�|UQHNOHP�KHVDEÕ�\DSÕOPDPÕú�ROXS�J|Q�OO��
|÷UHQFLOHULQ�W�P��GkKLO�HGLOPLúWLU��$UDúWÕUPD\D�NDWÕOPD\Õ�
NDEXO�HWPH\HQ��*RRJOH�DQNHW�IRUPX�GROGXUPD\DQ�|÷UHQ-
FLOHU� DUDúWÕUPD�GÕúÕ�NDOPÕú�ROXS�� oDOÕúPD�����|÷UHQFL� LOH�
WDPDPODQPÕúWÕU�YH�FHYDSODQPD�RUDQÕ���������ROPXúWXU�

9HULOHULQ�7RSODQPDVÕ
$OWÕ� ùXEDW� ����� .DKUDPDQPDUDú� GHSUHPOHUL� DUGÕQGDQ�
���������� %DKDU� \DUÕ\ÕOÕQÕQ� H÷LWLP� |÷UHWLPLQLQ� RQOLQH�
ROPDVÕ� VHEHEL\OH� DUDúWÕUPD� YHULOHUL� *RRJOH� DQNHW� IRUP�
DUDFÕOÕ÷Õ\OD� WRSODQPÕúWÕU�� 9HULOHULQLQ� WRSODQPDVÕQGD� OLWH��
UDW�U� GR÷UXOWXVXQGD� KD]ÕUODQDQ� ELU� YHUL� WRSODPD� IRUPX�
NXOODQÕOPÕúWÕU����������9HUL�WRSODPD�IRUPX���o�E|O�PGHQ�
ROXúPDNWD� ROXS� LON� E|O�PGH� |÷UHQFLOHULQ� ELUH\VHO� |]HO-
OLNOHULQL��\Dú��\DúDGÕ÷Õ�\HU��PHGHQL�GXUXP��JHOLU�GXUXPX��
LoHUHQ�VRUXODUGDQ�ROXúDQ�ELUH\� WDQÕWÕP�IRUPX�\HU�DOPDN-

WDGÕU�� øNLQFL�E|O�PGH�LVH�\DUGÕPFÕ��UHPH�WHNQLNOHULQH� LO-
LúNLQ�VRUXODU�\HU�DOPDNWDGÕU��ho�QF��E|O�PGH�LVH�øQIHUWLOL-
WH\H�<|QHOLN�7XWXP�gOoH÷L��ø<7g��\HU�DOPDNWDGÕU��6L\H]�
YH�DUNDGDúODUÕ�WDUDIÕQGDQ�JHOLúWLULOHQ�ø<7g����PDGGHGHQ�
ROXúPDNWDGÕU��gOoH÷LQ�\DQÕWODQPD�ELoLPL��+Lo�NDWÕOPÕ\R-
UXP� �����.DWÕOPÕ\RUXP� �����.DUDUVÕ]ÕP� �����.DWÕOÕ\RUXP�
�����7DPDPHQ�.DWÕOÕ\RUXP� ���� úHNOLQGH� EHú� GHUHFHOL� ELU�
\DSÕGD�G�]HQOHQPLúWLU��gOoHNWHQ�DOÕQDQ�SXDQÕQ�DUWPDVÕ�LQ-
IHUWLOLWH\H�\|QHOLN� WXWXPXQ�ROXPOX�ROGX÷XQX�J|VWHUPHN��
WHGLU�� gOoH÷LQ� &URQEDFK� $OID� J�YHQLUOLN� NDWVD\ÕVÕ� �����
RODUDN�EXOXQPXúWXU��%X�VRQXo��|OoHN�PDGGHOHULQLQ�\�NVHN�
J�YHQLUOL÷H�VDKLS�ROGX÷XQX�J|VWHUPHNWHGLU�������gOoHNWH�
\HU�DODQ����������������������YH����QXPDUDOÕ�PDGGHOHU�WHUVWHQ�
SXDQODQPDNWDGÕU��gOoHNWHQ�HOGH�HGLOHFHN�HQ�\�NVHN�SXDQ�
����HQ�G�ú�N�SXDQ���¶GLU��gOoHNWHQ�DOÕQDQ�SXDQODUÕQ�DUW-
PDVÕ�LQIHUWLOLWH\H�\|QHOLN�ROXPOX�ELU�WXWXP�ROGX÷XQD�LúDUHW�
HWPHNWHGLU�������%X�DUDúWÕUPDGD�øQIHUWLOLWH\H�<|QHOLN�7X-
WXP�|OoH÷LQLQ�J�YHQLUOL÷L�&URQEDFK¶V�$OSKD�NDWVD\ÕVÕ������
RODUDN�\�NVHN�EXOXQPXúWXU�

Etik Onay
$UDúWÕUPD� LoLQ� 0DUGLQ� $UWXNOX� hQLYHUVLWHVL� *LULúLPVHO�
2OPD\DQ�$UDúWÕUPDODU�(WLN�.XUXOXQGDQ������������WDULK�
YH� ���������� NDUDU� VD\ÕOÕ� HWLN� L]LQ�� 6%)� GHNDQOÕ÷ÕQGDQ�
����������� WDULK� YH� ������ VD\ÕOÕ� NXUXP� L]QL� DOÕQPÕúWÕU��
$UDúWÕUPD� +HOVLQNL� 'HNODUDV\RQXQD� ED÷OÕ� NDOÕQDUDN�
\�U�W�OP�ú�ROXS�|÷UHQFLOHUGHQ�V|]O��RQDP�DOÕQPÕúWÕU�

9HULOHULQ�øVWDWLVWLNVHO�$QDOL]L
$UDúWÕUPDGD�HOGH�HGLOHQ�YHULOHU�ELOJLVD\DU�RUWDPÕQGD�6366�
����� LVWDWLVWLN� SURJUDPÕ� DUDFÕOÕ÷Õ\OD� GH÷HUOHQGLULOPLúWLU��
$UDúWÕUPD\D�NDWÕODQ�|÷UHQFLOHULQ�WDQÕPOD\ÕFÕ�|]HOOLNOHULQLQ�
EHOLUOHQPHVLQGH�IUHNDQV�YH�\�]GH�DQDOL]OHULQGHQ��|OoH÷LQ�
LQFHOHQPHVLQGH�RUWDODPD�YH�VWDQGDUW�VDSPD�LVWDWLVWLNOHULQ-
GHQ� ID\GDODQÕOPÕúWÕU�� $UDúWÕUPD� GH÷LúNHQOHULQLQ� QRUPDO�
GD÷ÕOÕP�J|VWHULS�J|VWHUPHGL÷LQL�EHOLUOHPHN��]HUH�.XUWR-
VLV��%DVÕNOÕN��YH�6NHZQHVV��dDUSÕNOÕN��GH÷HUOHUL�LQFHOHQ-
PLúWLU�� øOJLOL� OLWHUDW�UGH�� GH÷LúNHQOHULQ� EDVÕNOÕN� oDUSÕNOÕN�
GH÷HUOHULQH� LOLúNLQ�VRQXoODUÕQ������ LOH� ����� ������ LOH� �����
DUDVÕQGD�ROPDVÕ�QRUPDO�GD÷ÕOÕP�RODUDN�NDEXO�HGLOPHNWHGLU��
'H÷LúNHQOHULQ� QRUPDO� GD÷ÕOÕP� J|VWHUGL÷L� EHOLUOHQPLúWLU��
����������7DEOR�,��

Tablo I. 1RUPDO�'D÷ÕOÕP

9HULOHULQ� DQDOL]LQGH� SDUDPHWULN� \|QWHPOHU� NXOODQÕOPÕúWÕU��
g÷UHQFLOHULQ� WDQÕPOD\ÕFÕ� |]HOOLNOHULQH� J|UH� |OoHN�G�]H\-
OHULQGHNL�IDUNOÕODúPDODUÕQ�LQFHOHQPHVLQGH�ED÷ÕPVÕ]�JUXS��
ODU�W�WHVWL��WHN�\|QO��YDU\DQV�DQDOL]L��$QRYD��YH�SRVW�KRF�
�7XNH\��/6'��DQDOL]OHULQGHQ�ID\GDODQÕOPÕúWÕU�
(WNL�E�\�NO�÷�Q��KHVDSODPDN�LoLQ�&RKHQ��G��YH�(WD�NDUH�
�Ș��� NDWVD\ÕODUÕ� NXOODQÕOPÕúWÕU�� (WNL� E�\�NO�÷�� JUXSODU�
DUDVÕQGDNL� IDUNÕQ� |QHPOL� NDEXO� HGLOHFHN� E�\�N� ELU� IDUN�
ROXS�ROPDGÕ÷ÕQÕ�J|VWHUPHNWHGLU��&RKHQ�GH÷HUL�����N�o�N��
����RUWD�� ����E�\�N� RODUDN�� HWD� NDUH� GH÷HUL� �����N�o�N��
�����RUWD�������E�\�N�RODUDN�GH÷HUOHQGLULOPHNWHGLU������
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BULGULAR
$UDúWÕUPD�NDSVDPÕQD�DOÕQDQ�|÷UHQFLOHULQ�VRV\RGHPRJUD¿N�
|]HOOLNOHULQH�\|QHOLN�EXOJXODU�7DEOR�,,¶�GH�\HU�DOPÕúWÕU�

Tablo II. g÷UHQFLOHULQ�6RV\RGHPRJUD¿N�g]HOOLNOHULQH�*|UH�'D÷ÕOÕPÕ

$UDúWÕUPD\D� GDKLO� HGLOHQ� |÷UHQFLOHULQ� ³\Dú´� RUWDODPDVÕ�
������������� �0LQ ���� 0DNV ���� RODUDN� VDSWDQPÕúWÕU��
g÷UHQFLOHU�FLQVL\HWH�J|UH�������LOH�HUNHN��������LOH�NDGÕQ�
RODUDN� GD÷ÕOPDNWDGÕU�� g÷UHQFLOHULQ� �����¶VÕ� KHPúLUHOLN��
�����¶L�EHVOHQPH�YH�GL\HWHWLN�������¶X�HEHOLN�E|O�P�QGH�
|÷UHQLP�J|UPHNWH�ROXS�������¶��EHNDU������¶VÕ�HYOL¶GLU�
$UDúWÕUPD\D�NDWÕODQ�|÷UHQFLOHULQ������¶VÕ�NHQGLQL�GLQGDU�
RODUDN� LIDGH� HWPHNWHGLU��g÷UHQFLOHULQ������¶VÕ�<DUGÕPFÕ�
hUHPH�7HNQLNOHUL��<h7��KDNNÕQGD�ELOJL�VDKLEL�ROGX÷XQX��

�����¶VÕ�LVH�<h7¶QL�oHYUH\H�DQODWDELOHFHN�NDGDU�ELOJL�VD-
KLEL�ROGX÷XQX�GLOH�JHWLUPLúWLU�

g÷UHQFLOHULQ� �����¶X� NHQGLOHULQLQ� LQIHUWLO� ROPDVÕ� GXUX-
PXQGD�W�S�EHEHN�WHGDYLVLQL�NDEXO�HGHELOHFH÷LQL�������¶X�
LVH�\LQH�NHQGLOHULQLQ� W�S�EHEHN� WHGDYLVL� LOH�oRFXN�VDKLEL�
ROPD� GXUXPXQGD� oHYUH\H� V|\OH\HELOHFHNOHULQL� LIDGH� HW-
PLúOHUGLU��g÷UHQFLOHULQ������¶VL�GLQL�LQDQFÕQÕQ�W�S�EHEH÷H�
L]LQ� YHUGL÷LQL�������¶L� LVH� W�S� EHEHN� WHGDYLVL� LOH� oRFXN�
VDKLEL� ROPDQÕQ� HYODWOÕN� HGLQPHGHQ� �������� GDKD� GR÷UX�
ROGX÷XQX�GLOH�JHWLUPLúOHUGLU�

g÷UHQFLOHULQ� �����¶�� W�S� EHEHN� WHGDYLVL\OH� ROXúDQ� EH-
EHNOH� GR÷DO� \ROOD� RODQ� EHEHN� DUDVÕQGD� IDUN� ROPDGÕ÷ÕQÕ��
�����¶X� W�S� EHEHN� WHGDYLVLQLQ� HúOHU� YH� GRNWRU� DUDVÕQGD�
NDOPDVÕ�JHUHNWL÷LQL�������¶L�LVH�<h7�LOH�GR÷DQ�oRFX÷XQ�
EXQX�ELOPHVL�JHUHNWL÷LQL�LIDGH�HWPLúOHUGLU�

$UDúWÕUPD\D�NDWÕOPD\D�J|Q�OO��RODQ�|÷UHQFLOHULQ������¶Õ�
HPEUL\R�GRQGXUXOPDVÕQD�ROXPOX�EDNDUNHQ������¶Õ�EXQD�
ROXPOX� EDNPDPDNWDGÕU�� g÷UHQFLOHULQ� �����¶Õ� \XPXUWD�
ED÷ÕúÕ� LOH� W�S�EHEHN� WHGDYLVLQH�ROXPOX�EDNDUNHQ�� VDGHFH�
�����¶Õ�VSHUP�ED÷ÕúÕ�LOH�W�S�EHEH÷H�ROXPOX�EDNPDNWDGÕU��
dR÷XO�JHEHOLNOHUGH�GXUXPD�J|UH�DQQH�EHEHN�VD÷OÕ÷Õ� LoLQ�
EHEHNOHUGHQ� ELU� YH\D� GDKD� ID]ODVÕQÕQ� DOÕQPDVÕQD� |÷UHQ-
FLOHULQ� �����¶LQLQ� ROXPOX� EDNWÕ÷Õ�� �����¶LQLQ� X\JXQ�
J|UPHGL÷L� VDSWDQPÕúWÕU�� g÷UHQFLOHULQ� �����¶LQLQ� VSHUP�
EDQNDVÕQÕ� NXOODQDUDN�EHEHN� VDKLEL� ROPD\D� VÕFDN�EDNWÕ÷Õ��
�����¶LQLQ�EXQX�X\JXQ�J|UPHGL÷L�VDSWDQPÕúWÕU��g÷UHQFL��
OHULQ�oRFXN�VDKLEL�ROXQDPDGÕ÷ÕQGD�RRVLW�ED÷ÕúÕQD�VDGHFH�
�����¶X� VÕFDN� EDNPDNWDGÕU�� <LQH� |÷UHQFLOHULQ� �����¶L�
<h7� WHGDYLVLQLQ� SVLNL\DWULN� GHVWHN� DOPDN� LoLQ� JHUHNOL�
ROGX÷XQX�G�ú�QPHNWHGLU��g÷UHQFLOHULQ�Õࡆ QIHUWLOLWH\H�\|QH-
OLN�WXWXP�|OoH÷L�WRSODP�SXDQ�RUWDODPDODUÕ�7DEOR�,,,¶WH�\HU�
DOPDNWDGÕU�
g÷UHQFLOHULQ�³LQIHUWLOLWH\H�\|QHOLN� WXWXP�WRSODP´�RUWDOD-
PDVÕ� ������������� �0LQ ���� 0DNV ���� RODUDN� VDSWDQ-
PÕúWÕU�

g÷UHQFLOHULQ� LQIHUWLOLWH\H� \|QHOLN� WXWXP� WRSODP� SXDQ-
ODUÕQÕQ�WDQÕPOD\ÕFÕ�|]HOOLNOHUH�J|UH�IDUNOÕODúPD�GXUXPXQX�
LQFHOHPHN�LoLQ�\DSÕODQ�DQDOL]�VRQXoODUÕ�7DEOR�,9�YH�7DEOR�
9¶WH�YHULOPLúWLU�

g÷UHQFLOHULQ� ø<7� WRSODP�SXDQODUÕ� FLQVL\HWH��PHGHQL� GX-
UXPD�� W�S� EHEHN� WHGDYLVL� LOH� oRFXN� VDKLEL� ROPDQÕQ� PÕ�
YH\D�HYODWOÕN�HGLQPHQLQ�PL�GR÷UX�ROGX÷XQD�J|UH�DQODPOÕ�
IDUNOÕOÕN�J|VWHUPHPHNWHGLU��S!�������g÷UHQFLOHULQ�ø<7�WRS��
ODP�SXDQODUÕ�E|O�PH�J|UH�DQODPOÕ� IDUNOÕOÕN�J|VWHUPHNWH-
GLU��S ���������.HQGLVLQL�GLQGDU�ELULVL�RODUDN�LIDGH�HGHQ�
|÷UHQFLOHULQ� ø<7� WRSODP�SXDQ�RUWDODPDODUÕ�� GLQGDU�ELULVL�
ROPDGÕ÷ÕQÕ� LIDGH� HGHQOHULQ� WRSODP� SXDQ� RUWDODPDODUÕQ-
GDQ� \�NVHN� EXOXQPXúWXU� �S ���������<h7¶� QL� ELOGL÷LQL�
LIDGH� HGHQ� |÷UHQFLOHULQ� ø<7� WRSODP� SXDQ� RUWDODPDODUÕ��
ELOPHGL÷LQL�LIDGH�HGHQOHULQ�WRSODP�SXDQ�RUWDODPDODUÕQGDQ�
\�NVHN�EXOXQPXúWXU��S ���������<h7¶�QL�oHYUHVLQH�DQOD��
WDELOHFHN�NDGDU�ELOJL�VDKLEL�RODQ�|÷UHQFLOHULQ�ø<7�WRSODP�
SXDQ�RUWDODPDODUÕ��ELOJL�VDKLEL�ROPD\DQODUÕQ�WRSODP�SXDQ�
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RUWDODPDODUÕQGDQ�\�NVHN�EXOXQPXúWXU��S ���������g÷UHQ-
FLOHULQ� NHQGLVLQLQ� LQIHUWLOLWH� VRUXQX� ROPDVÕ� GXUXPXQGD�
W�S�EHEHN� WHGDYLVLQL�NDEXO� HGHFHN�RODQODUÕQ� ø<7� WRSODP�
SXDQ�RUWDODPDODUÕ��[ ���������NDEXO�HWPH\HFHN�RODQODUÕQ�
WRSODP�SXDQ�RUWDODPDODUÕQGDQ��[ ��������\�NVHN�EXOXQ-
PXúWXU� �S ���������7�S� EHEHN� WHGDYLVL� LOH� oRFXN� VDKLEL�
ROVD\GÕ�oHYUH\H�V|\OH\HELOHFHN�RODQODUÕQ�ø<7�WRSODP�SXDQ�
RUWDODPDODUÕ�� V|\OHPH\HFHN� RODQODUÕQ� WRSODP� SXDQ� RUWD-
ODPDODUÕQGDQ�\�NVHN�EXOXQPXúWXU��S ������������

g÷UHQFLOHULQ� W�S� EHEH÷H� GLQL� LQDQFÕQÕQ� L]LQ� YHUGL÷LQL�
G�ú�QHQOHULQ�ø<7�WRSODP�SXDQ�RUWDODPDODUÕ��GLQL�LQDQFÕQ�
L]LQ� YHUGL÷LQL� G�ú�QPH\HQOHULQ� WRSODP� SXDQ� RUWDODPD-
ODUÕQGDQ�\�NVHN�EXOXQPXúWXU��S ��������

g÷UHQFLOHULQ� ø<7� WRSODP� SXDQ� RUWDODPDODUÕ� W�S� EH-
EHN� WHGDYLVL� LOH�ROXúDQ�EHEHN� LOH�GR÷DO�\ROOD�RODQ�EHEHN�
DUDVÕQGD� IDUN� ROPDVÕQD� J|UH� LVWDWLVWLNVHO� DoÕGDQ� DQODP-
OÕGÕU� �S ��������� g÷UHQFLOHULQ� ø<7� WRSODP� SXDQODUÕ� W�S�
EHEHN�WHGDYLVLQLQ�HúOHU�YH�GRNWRU�DUDVÕQGD�NDOPDVÕQD�J|UH�
DQODPOÕ� IDUNOÕOÕN� J|VWHUPHNWHGLU� �S ������������� g÷UHQ-
FLOHULQ�ø<7�WRSODP�SXDQODUÕ�oRFX÷XQ�<h7�LOH�GR÷GX÷XQX�
ELOPHVLQH� J|UH� LVWDWLVWLNVHO� DQODPOÕOÕN� V|]� NRQXVXGXU�
�S �������������

(PEUL\R�GRQGXUXOPDVÕQD�ROXPOX�EDNDQODUÕQ�ø<7�WRSODP�
SXDQODUÕ��X\JXQ�J|UPH\HQOHULQ�ø<7�WRSODP�SXDQODUÕQGDQ�
G�ú�N�EXOXQPXúWXU��S ���������<XPXUWD�ED÷ÕúÕ�LOH�W�S�EH-
EHN� WHGDYLVLQH� � ROXPOX�EDNDQODUÕQ� ø<7� WRSODP�SXDQODUÕ��
X\JXQ�J|UPH\HQOHULQ�ø<7�WRSODP�SXDQODUÕQGDQ�G�ú�N�EX-
OXQPXúWXU��S ���������6SHUP�ED÷ÕúÕ�LOH�W�S�EHEH÷H�ROXP-
OX�EDNDQODUÕQ�ø<7�WRSODP�SXDQODUÕ��X\JXQ�J|UPH\HQOHULQ�
ø<7�WRSODP�SXDQODUÕQGDQ�G�ú�N�EXOXQPXúWXU��S ��������
dR÷XO�JHEHOLNOHUGH�GXUXPD�J|UH�DQQH�EHEHN�VD÷OÕ÷Õ� LoLQ�
EHEHNOHUGHQ�ELU� YH\D� GDKD� ID]ODVÕQÕQ� DOÕQPDVÕQD� ROXPOX�
EDNDQODUÕQ�ø<7�WRSODP�SXDQ�RUWDODPDODUÕ��X\JXQ�J|UPH��
\HQOHULQ�ø<7�WRSODP�SXDQ�RUWDODPDODUÕQGDQ�G�ú�N�EXOXQ-
PXúWXU� �S ��������� 6SHUP� EDQNDVÕQÕ� NXOODQDUDN� EHEHN�
VDKLEL� ROPD\D� ROXPOX� EDNDQODUÕQ� ø<7� WRSODP� SXDQ� RU-
WDODPDODUÕ�� X\JXQ�J|UPH\HQOHULQ� ø<7� WRSODP�SXDQ�RUWD-
ODPDODUÕQGDQ��[ ��������G�ú�N�EXOXQPXúWXU��S ��������
g÷UHQFLOHULQ� ø<7� WRSODP� SXDQ� RUWDODPDODUÕ� oRFXN� VDKL-
EL� RODPDGÕ÷ÕQGD� RRVLW� ED÷ÕúÕQD� EDNÕúD� J|UH� LVWDWLVWLNVHO�
DoÕGDQ� DQODPOÕGÕU� �S ��������� g÷UHQFLOHULQ� ø<7� SXDQ�
RUWDODPDODUÕ� <h7� WHGDYLVL� J|UHQOHULQ� SVLNL\DWULN� GHVWHN�
DOPDVÕ� JHUHNOLOL÷LQH� J|UH� LVWDWLVWLNVHO� DoÕGDQ� DQODPOÕGÕU�
�S �������������

7$57,ù0$
øQIHUWLOLWH�WRSOXPVDO�ELU�VD÷OÕN�VRUXQXGXU��øQIHUWLOLWH�ELUH\-
OHUGH� ELOLQPH]OLN� DQNVL\HWHVLQH�� \HWHUVL]OLN� GX\JXVXQD��
HNRQRPLN��SVLNRORMLN�YH�VRV\DO�VRUXQODUD�QHGHQ�RODELOPHN��
WH�YH�oLIWOHU�EX�V�UHoWH�GHVWHN�YH�J�YHQLOLU�ELOJL\H�LKWL\Do�
GX\DELOPHNWHGLU�� *HOHFH÷LQ� VD÷OÕN� SURIHV\RQHOOHULQLQ� YH�
HEHYH\QOHULQLQ�VD÷OÕNOÕ�GR÷XUJDQOÕN�YH�LQIHUWLOLWH�KDNNÕQ-
GD� \HWHUOL� ELOJL� VDKLEL� ROPDODUÕ�� ELUH\VHO� IDUNÕQGDOÕNODUÕ�
YH� NRQX\OD� LOJLOL� WXWXPODUÕQÕ� NHQGL� \DúDP� ELoLPOHUL\OH�
SHUoLQOH\HELOPHOHUL�� NRQX\OD� LOJLOL� VD÷OÕN�KL]PHW� VXQXP-

ODUÕQGD�ROXPOX�WXWXPODUÕQ�ND]DQGÕUÕOPDVÕ�DoÕVÕQGDQ�|QHP-
OLGLU��%X�QHGHQOHUOH�EX�DUDúWÕUPD�ELU��QLYHUVLWHQLQ�VD÷OÕN�
ELOLPOHUL�IDN�OWHVL�|÷UHQFLOHULQLQ�LQIHUWLOLWH\H�\|QHOLN�ELOJL�
G�]H\OHUL�LOH�WXWXPODUÕQÕ�LQFHOHPHN�DPDFÕ\OD�\DSÕOPÕúWÕU�

$UDúWÕUPD�NDSVDPÕQD� DOÕQDQ�|÷UHQFLOHULQ� ����¶X�� \DNODúÕN�
KHU�RQ�|÷UHQFLGHQ�VHNL]L�LQIHUWLOLWH�VRUXQX�ROVD\GÕ�W�S�EH-
EHN� WHGDYLVLQL� NDEXO� HGHFH÷LQL� LIDGH� HWPLúWLU� �7DEOR� ,,���
dDNÕU�YH�DUNDGDúODUÕ�LVH�DUDúWÕUPDODUÕQGD�KHPúLUHOLN�E|O�P��
|÷UHQFLOHULQLQ� �����¶VLQLQ� HEHOLN� E|O�P�� |÷UHQFLOHULQLQ�
�����¶ÕQÕQ�LQIHUWLO�ROPDODUÕ�KDOLQGH�<h7�WHGDYLVL\OH�oRFXN�
VDKLEL�ROPD\D�VÕFDN�EDNWÕNODUÕQÕ�YH�JUXSODU�DUDVÕQGD�LVWDWLV-
WLNVHO�DQODPOÕ�ELU�IDUN�ROGX÷XQX�EHOLUWPLúOHUGLU���S �������
������%X�ROXPOX�EXOJXODU� VD÷OÕN�|÷UHQFLOHULQLQ�KHPúLUHOLN�
YH� HEHOLN� E|O�P�� |÷UHQFLOHULQLQ� H÷LWLP� LoHULNOHUL�� LQIHUWLO�
ELUH\OHUH�EDNÕP�YHUPH�GXUXPODUÕ�JLEL�QHGHQOHUGHQ�ND\QDN-
OÕ\RU�RODELOHFH÷LQL�G�ú�QG�UPHNWHGLU�

$UDúWÕUPD�NDSVDPÕQD�DOÕQDQ�VD÷OÕN�ELOLPOHUL�IDN�OWHVL�HEH-
OLN�� KHPúLUHOLN� YH� EHVOHQPH� |÷UHQFLOHULQLQ� ³LQIHUWLOLWH\H�
\|QHOLN�WXWXP�|OoH÷L´�WRSODP�SXDQ�RUWDODPDVÕ������������
�0LQ ����0DNV ����RODUDN��FURQEDFK�DOID�NDWVD\ÕVÕ������
RODUDN�VDSWDQPÕúWÕU��7DEOR�,,,����

Tablo III. g÷UHQFLOHULQ�øQIHUWLOLWH\H�<|QHOLN�7XWXP�7RSODP�3XDQ
�2UWDODPDODUÕ

dDNÕU� YH� DUNDGDúODUÕQÕQ� �������KHPúLUHOLN�YH� HEHOLN� VRQ�
VÕQÕIÕQGD� |÷UHQLP� J|UHQ� |÷UHQFLOHUOH� \DSWÕNODUÕ� EHQ]HU�
DUDúWÕUPDGD�|÷UHQFLOHULQ� ø<7�|OoH÷L� WRSODP�SXDQ�RUWDOD-
PDVÕ� ������������ EXOXQPXúWXU� ������ dRNDQ� '|QPH]� YH�
*�QHU�(P�O¶�Q�EHQ]HU�DUDúWÕUPDODUÕQGD� �������KHPúLUH-
OLN�|÷UHQFLOHULQLQ�LQIHUWLOLWH\H�\|QHOLN�WXWXP�SXDQ�RUWDOD-
PDVÕQÕQ� ����������� ROGX÷X� EHOLUOHQPLúWLU� ������ 7�UN� YH�
$PHULNDOÕ��QLYHUVLWH�|÷UHQFLOHUL\OH�\DSÕODQ�ELU�oDOÕúPDGD�
�������ø<7¶ODUÕQ�ROXPOX�ROGX÷X��IDNDW�7�UN�|÷UHQFLOHULQLQ�
GDKD� ROXPOX� WXWXPD� VDKLS� ROGX÷X� WHVSLW� HGLOPLúWLU� ������
%HQ]HU� ELU� EDúND� oDOÕúPDGD� ������� �QLYHUVLWHGH� |÷UH��
QLP�J|UHQ�|÷UHQFLOHULQ� LQIHUWLOLWH\H�\|QHOLN� WXWXPODUÕQÕQ�
J|UHFH� ROXPOX� ROGX÷X� WHVSLW� HGLOPLúWLU� ������ $UDúWÕUPD�
EXOJXPX]XQ�GL÷HU�DUDúWÕUPD�EXOJXODUÕQGDQ�\�NVHN�ROXúX��
LQIHUWLOLWH\H� \|QHOLN� WXWXPXQ� GL÷HU� oDOÕúPDODUGDQ� GDKD�
ROXPOX�ROPDVÕ�VHYLQGLULFLGLU��D\UÕFD�DUDúWÕUPDPÕ]�NRQX\OD�
LOJLOL�\DSÕOPÕú�VD÷OÕN�ELOLPOHUL�IDN�OWHVL�HEHOLN��KHPúLUHOLN�
YH�EHVOHQPH�E|O�POHULQL�NDSVD\DQ� WHN�oDOÕúPDGÕU�� øQIHU-
WLOLWHQLQ� ELUoRN� \|Q�\OH� VRV\DO� ELU� VRUXQ� ROGX÷X�� oLIWOHU�
�]HULQGH�WRSOXPVDO�EDVNÕ�\DUDWDQ�ELU�SUREOHP�ROGX÷X�J|]�
|Q�QH� DOÕQGÕ÷ÕQGD�PHVOH÷H� \HQL� DWÕODFDN� RODQ� JHOHFH÷LQ�
VD÷OÕN� SURIHV\RQHOOHULQLQ� ROXPOX� WXWXPODUÕ� |QHPOL� ELU�
VRQXoWXU�

$UDúWÕUPD� VRQXoODUÕ� GHPRJUD¿N� GH÷LúNHQOHUH� J|UH� LQFH-
OHQGL÷LQGH�|÷UHQFLOHULQ�ø<7�WRSODP�SXDQODUÕ�FLQVL\HWH�YH�
PHGHQL� GXUXPD�J|UH� DQODPOÕ� IDUNOÕOÕN� J|VWHUPHPHNWHGLU�
�S!������� � $UDúWÕUPD\D� NDWÕODQ� HUNHN� |÷UHQFLOHULQ� ø<7�
|OoH÷L� WRSODP� SXDQ� RUWDODPDVÕ� ����������� NDGÕQ� |÷UHQ-
FLOHULQ�LVH�ø<7�|OoH÷L�WRSODP�SXDQ�RUWDODPDVÕ������������
RODUDN�EXOXQPXúWXU��7DEOR�,9���



��

$NG�7ÕS�'����������� %D\UDP�'H÷HU�9�

dDNÕU� YH� DUNDGDúODUÕ� EHQ]HU� DUDúWÕUPDGD� ������� KHPúLUHOLN�
|÷UHQFLOHULQLQ� SXDQODUÕQÕQ� FLQVL\HWH� J|UH� IDUNOÕ� ROGX÷XQX��
NDGÕQ� |÷UHQFLOHULQ� ø<7� |OoHN� WRSODP� SXDQ� RUWDODPDODUÕQÕQ�
�������������HUNHN�|÷UHQFLOHUGHQ��������������GDKD�\�NVHN�
ROGX÷XQX� \DQL� GDKD� ROXPOX� ROGX÷XQX� VDSWDPÕúODUGÕU� ������
6H\PHQOHU¶LQ�NRQX\OD�LOJLOL�oDOÕúPDVÕQGD��QLYHUVLWH�|÷UHQFL��
OHULQLQ�ø<7g�SXDQODUÕ�FLQVL\HWH�J|UH�DQODPOÕ�IDUNOÕOÕN�J|VWHU-
PLúWLU��%X�oDOÕúPDGD�NÕ]�|÷UHQFLOHULQ�ø<7g�SXDQ�RUWDODPDODUÕ�
HUNHNOHULQ�ø<7g�SXDQ�RUWDODPDODUÕQGDQ�\�NVHN�EXOXQPXúWXU�
������ +HPúLUHOHUH� \|QHOLN� \DSÕODQ� ELU� oDOÕúPDGD� GD� ø<7g�
SXDQODUÕ� LOH�FLQVL\HW�DUDVÕQGD�DQODPOÕ� IDUNOÕOÕN�EXOXQPXúWXU�
YH� HUNHNOHULQ� NDGÕQODUD� J|UH�GDKD�ROXPVX]�ROGX÷X� VDSWDQ-
PÕúWÕU��S�������������6D÷OÕN�\�NVHNRNXOX�|÷UHQFLOHULQLQ�LQ-
IHUWLOLWH�KDNNÕQGDNL�J|U�úOHULQL�EHOLUOHPHN�LoLQ�\�U�W�OHQ�ELU�
oDOÕúPDGD�7DúoÕ�YH�g]NDQ��NÕ]�|÷UHQFLOHULQ�LQIHUWLOLWH\H�\|QH-
OLN�J|U�úOHULQLQ�HUNHN�|÷UHQFLOHUGHQ�GDKD�ROXPOX�ROGX÷XQX�

EXOPXúODUGÕU�������%LU�GHYOHW��QLYHUVLWHVLQGH�������QLYHUVLWH�
|÷UHQFLVLQL� NDSVD\DQ� ELU� oDOÕúPDGD� ø<7� |OoH÷LQGHQ� DOÕQDQ�
SXDQODUÕQÕQ�FLQVL\HWH�J|UH�GH÷LúWL÷L��NÕ]�|÷UHQFLOHULQ�WXWXP-
ODUÕQÕQ� HUNHN�|÷UHQFLOHUGHQ�ROXPOX�ROGX÷X� WHVSLW� HGLOPLúWLU�
�������$UDúWÕUPD�EXOJXPX]�OLWHUDW�U�ELOJLVL\OH�oDWÕúPDNWDGÕU��
$WDHUNLO�ELU�WRSOXPGD�\HWLúHQ�HUNHN�|÷UHQFLOHU�LOH�NÕ]�|÷UHQ-
FLOHU� DUDVÕQGD� IDUN� ROPDPDVÕ� |]HOOLNOH� WRSOXPXPX]� LoLQ� Hú�
VHoLPLQGH� NDGÕQÕQ� GR÷XUJDQOÕ÷ÕQÕQ� GH÷LO� GH� HYOLOL÷LQ� GX\-
JXVDO�ELUOLNWHOLN�RODUDN�DQODPODQGÕUÕOPDVÕ�\ROXQGD�|QHPOL�YH�
VHYLQGLULFL�ELU�VRQXoWXU��
$UDúWÕUPDPÕ]GD� ø<7�|OoHN�SXDQ�RUWDODPDODUÕ� E|O�PH�J|UH�
DQODPOÕ� IDUNOÕOÕN� �) �������� S �������� Ș� ������� J|VWHU-
PHNWH� �KHPúLUHOLN� �������������� HEHOLN� ��������������
EHVOHQPH� YH� GL\HWHWLN� �������������� ROXS� KHPúLUHOLN�
E|O�P�� |÷UHQFLOHULQLQ� ø<7� |OoH÷L� WRSODP� SXDQ� RUWDODPDVÕ�
GL÷HU� E|O�POHUGHQ� GDKD� \�NVHN� EXOXQPXúWXU� �7DEOR� ,9���

Tablo IV. g÷UHQFLOHULQ�øQIHUWLOLWH\H�<|QHOLN�7XWXP�
7RSODP�3XDQ�2UWDODPDODUÕQÕQ�7DQÕPOD\ÕFÕ�g]HOOLNOHUH�
*|UH�)DUNOÕODúPD�'XUXPX
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dDNÕU�YH�DUNDGDúODUÕ�EHQ]HU�DUDúWÕUPDODUÕQGD�HEHOLN�E|O�P��
LOH�KHPúLUHOLN�E|O�P��DUDVÕQGD�ø<7�|OoH÷L�WRSODP�SXDQ�RU-
WDODPDVÕ�DoÕVÕQGDQ�IDUN�EXOPXú�ROXS�HEHOLN�E|O�P��|÷UHQFLO-
HULQLQ�SXDQ�RUWDODPDODUÕQÕQ�GDKD�\�NVHN�ROGX÷XQX�LIDGH�HW-
PLúOHUGLU�������0H]XQ�YH�PHVOHN�KD\DWÕQD�GHYDP�HGHQ�HEH�YH�
KHPúLUHOHUOH�LOJLOL�EHQ]HU�ELU�oDOÕúPDGD�HEH�YH�KHPúLUHOHULQ�
ø<7�|OoH÷L� WRSODP�SXDQ�RUWDODPDODUÕQÕQ������������RODUDN�
ROXPOX�ROGX÷X�EHOLUOHQPLúWLU�������/LWHUDW�UGH�NRQX\OD�LOJLOL�
E|O�P�NDUúÕODúWÕUPDVÕ�\DSDQ�HQGHU�VD\ÕGD�oDOÕúPD�EXOXQPDN-
WD�ROXS�DUDúWÕUPD�EXOJXPX]�YDU�RODQ�DUDúWÕUPD�VRQXoODUÕ\OD�
oDWÕúPDNWDGÕU��%HNOHQHQ�HEHOLN�E|O�P��|÷UHQFLOHULQLQ�GDKD�
ROXPOX�WXWXP�VHUJLOHPHOHUL\NHQ�KHPúLUHOLN�E|O�P��|÷UHQFLO-

HULQLQ�WXWXPODUÕQÕQ�GDKD�ROXPOX�ROGX÷X�J|U�OP�úW�U��
d�QN��HEHOLN�E|O�P��|÷UHQFLOHUL�KHPúLUHOLN�E|O�P��|÷UHQ-
FLOHULQH�J|UH�NRQX\OD�LOJLOL�GDKD�\R÷XQ�GHUV�DOPDNWD�YH�X\JX-
ODPDODUÕQGD�GDKD�ID]OD�LQIHUWLO�ELUH\OH�NDUúÕODúPDNWDGÕUODU��%X�
EHNOHQHQ�ELU�VRQXo�ROPDPDVÕ�QHGHQL\OH�úDúÕUWÕFÕ\GÕ�

$UDúWÕUPDPÕ]GD�ELU�GL÷HU�LOJLQo�VRQXo�|÷UHQFLOHULQ�<h7�WH-
GDYLVL�J|UHQOHULQ�SVLNL\DWULN�GHVWHN�DOPDODUÕQÕQ�JHUHNOLOL÷LQL�
G�ú�QPHOHULGLU����������7DEOR�,,���$\UÕFD�|÷UHQFLOHULQ�ø<7�
SXDQ�RUWDODPDODUÕ�<h7�WHGDYLVL�J|UHQOHULQ�SVLNL\DWULN�GHVWHN�
DOPDN�LoLQ�JHUHNOLOL÷LQH�J|UH�DQODPOÕ�IDUNOÕOÕN�J|VWHUPHNWHGLU�
�7DEOR�9���

Tablo V. g÷UHQFLOHULQ� øQIHUWLOLWH\H�
<|QHOLN�7XWXP�7RSODP�3XDQ�2UWDODPD-
ODUÕQÕQ� 7DQÕPOD\ÕFÕ� g]HOOLNOHUH� *|UH�
)DUNOÕODúPD�'XUXPX
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$NG�7ÕS�'����������� %D\UDP�'H÷HU�9�

)DUNÕQ�QHGHQL��<h7�WHGDYLVLQL�SVLNL\DWULN�GHVWHN�DOPDN�LoLQ�
JHUHNOL�J|UHQOHULQ�ø<7�WRSODP�SXDQ�RUWDODPDODUÕQÕQ�<h7�WH-
GDYLVLQL�SVLNL\DWULN�GHVWHN�DOPDN�LoLQ�JHUHNOL�J|UPH\HQOHULQ�
ø<7�WRSODP�SXDQODUÕQGDQ�\�NVHN�ROPDVÕGÕU��S��������<h7�
WHGDYLVLQL� SVLNL\DWULN� GHVWHN� DOPDN� LoLQ� JHUHNOL� J|UHQOHULQ�
ø<7�WRSODP�SXDQODUÕQÕQ�\RUXP�\DSPD\DQODUÕQ�ø<7�WRSODP�
SXDQODUÕQGDQ�\�NVHN�ROPDVÕGÕU� �S�������� øQIHUWLOLWH� WHGDYLVL�
J|UHQ�NDGÕQODUÕQ�SVLNRORMLN� LKWL\DoODUÕ� LOH� LOJLOL�ELU�oDOÕúPD-
GD�NDGÕQODUÕQ�UXK�VD÷OÕ÷Õ�|]HOOLNOHUL�LQFHOHQGL÷LQGH��LQIHUWLOL-
WH� WHGDYLVLQLQ�EDúDUÕVÕ]OÕ÷ÕQGD�oR÷XQXQ��]�QW���������|INH�
������YH�VXoOXOXN�������JLEL�GX\JXODU�KLVVHWWL÷L��LQIHUWLOLWH�
GXUXPXQXQ�HúL\OH�LOLúNLOHULQL�HWNLOHPHGL÷L�������� LQIHUWLOLWH�
WHGDYLVL�V�UHVLQFH�HQ�oRN�HúLQGHQ�GHVWHN�DOGÕ÷Õ��������LQIHUWL-
OLWH�WHGDYLVL�V�UHVLQFH�SVLNRORMLN�GHVWHN�DOPD\Õ�SODQODPDGÕ÷Õ�
������ EHOLUOHQPLúWLU� ������ 5HDG� YH� DUNDGDúODUÕ� GD� �������
DUDúWÕUPDODUÕQGD�LQIHUWLOLWH�VRUXQX�RODQ�oLIWOHULQ�EX�SUREOHP-
OH� EDúD� oÕNDELOPHN� LoLQ�PXOWLVHNW|UHO� KL]PHW� YH� SVLNRORMLN�
GHVWH÷H� LKWL\DFÕ� ROGX÷XQX� EHOLUWPLúOHUGLU� ������ dRN� VD\ÕGD�
DUDúWÕUPDGD��$V\D�YH�$IULND�JLEL�JHOLúPHNWH�RODQ�YH�DWDHUNLO�
WRSOXPODUGD�LQIHUWLOLWH�NDGÕQODUÕQ�DFÕ�oHNPHVLQH�QHGHQ�RODQ�
HQ�|QHPOL�IDNW|UOHU�DUDVÕQGD�J|VWHULOPLúWLU�����������øQIHUWL-
OLWHQLQ� oLIWOHU� LoLQ� JHQHOOLNOH� SVLNRORMLN� RODUDN� WHKGLW� HGLFL��
GX\JXVDO� RODUDN� VWUHVOL�� HNRQRPLN�RODUDN�SDKDOÕ� YH� WDQÕ�WH-
GDYL� DPDFÕ\OD� \DSÕODQ� LúOHPOHU� QHGHQL\OH� SVLNRORMLN�� GX\-
JXVDO��¿]LNVHO�� VRV\DO�YH� HNRQRPLN�HWNLOHUL� V|]�NRQXVXGXU��
6D÷OÕN�SURIHV\RQHOOHULQLQ�EX�NRQXGD�H÷LWLFL�YH�GDQÕúPDQOÕN�
UROOHULQLQ�\DQÕ�VÕUD�LQIHUWLO�ELUH\OHULQ�SVLNRORMLN�VRUXQODUÕQÕQ�
IDUNÕQD�YDUPDN��ULVN�IDNW|UOHULQL�VRUJXODPDN�YH�X\JXQ�WHGDYL�
LoLQ�\|QOHQGLUPH�\DSPDN�JLEL�J|UHYOHUL�V|]�NRQXVXGXU��%X�
DUDúWÕUPD� EXOJXPX]XQ� JHOHFH÷LQ� VD÷OÕN� SURIHV\RQHOOHULQLQ�
EXQXQ�IDUNÕQD�YH�|QHPLQH�YDUPÕú�ROPDVÕ�DoÕVÕQGDQ�ROXPOX�
ELU�EXOJX�ROGX÷X�G�ú�Q�OPHNWHGLU�

SONUÇ
$UDúWÕUPD�VRQXoODUÕQD�J|UH��KHU�RQ�|÷UHQFLGHQ�VHNL]¶L�LQIHUWL-
OLWH�VRUXQX�ROVD\GÕ�W�S�EHEHN�WHGDYLVLQL�NDEXO�HGHFH÷LQL�LIDGH�
HWPLúWLU��g÷UHQFLOHULQ�ø<7�|OoH÷L�WRSODP�SXDQ�RUWDODPDODUÕ�OLW-
HUDW�UH�J|UH�GDKD�\�NVHN�EXOXQPXúWXU��<LQH�OLWHUDW�UGHQ�IDUNOÕ�
RODUDN�KHPúLUHOLN�E|O�P��|÷UHQFLOHULQLQ�ø<7�WRSODP�SXDQ�RU-
WDODPDODUÕ�HEHOLN�YH�EHVOHQPH�E|O�P��|÷UHQFLOHULQH�J|UH�GDKD�
\�NVHN� EXOXQPXúWXU�� /LWHUDW�UGHQ� IDUNOÕ� RODUDN� |÷UHQFLOHULQ�
ø<7�WRSODP�SXDQ�RUWDODPDODUÕ�FLQVL\HWH�J|UH�DQODPOÕ�IDUNOÕOÕN�
J|VWHUPHPHNWHGLU��6D÷OÕN�ELOLPOHUL�IDN�OWHVL�|÷UHQFLOHUL�<h7�
WHGDYLVL�J|UHQOHULQ�SVLNL\DWULN�GHVWHN�DOPDODUÕQÕQ�JHUHNOLOL÷LQL�
G�ú�QPHNWHGLUOHU��øQIHUWLOLWH��ROGXNoD�KDVVDV�ELU�NRQX�ROPDVÕ-
QD�UD÷PHQ�OLWHUDW�UGH�NRQX\OD�LOJLOL�VÕQÕUOÕ�oDOÕúPDODU�ROGX÷X�
J|U�OP�úW�U�� %X� QHGHQOH� |÷UHQFLOHULQ� LQIHUWLOLWH\H� \|QHOLN�
WXWXPODUÕQÕQ� EHOLUOHQPHVL� DPDFÕ\OD� \DSÕODFDN� DUDúWÕUPDODUÕQ�
VDGHFH�HEHOLN�YH�KHPúLUHOLN�E|O�P��|÷UHQFLOHUL� LOH�GH÷LO�JH-
OHFHNWH�VD÷OÕN�PHVOHN�SURIHV\RQHOOHULQL�ROXúWXUDFDN�RODQ�GL÷HU�
E|O�P�|÷UHQFLOHUL�LOH�GDKD�JHQLú�|UQHNOHP�JUXSODUÕQGD�\DSÕO-
PDVÕ�|QHULOPHNWHGLU��%X�VD\HGH�VD÷OÕN�SURIHV\RQHOOHULQLQ�LQ-
IHUWLO�ELUH\OHUH�RODQ�WXWXPODUÕ�GH÷HUOHQGLULOPLú�RODFDN��ROXPVX]�
WXWXPODUÕQ�D]DOWÕOPDVÕ�VD÷ODQDFDNWÕU��g÷UHQFLOHULQ�GHUV�P�IUH-
GDW� LoHULNOHULQLQ�G�]HQOHQPHVL�� WHRULN�H÷LWLPOHUL�VÕUDVÕQGD�LQ-
IHUWLO�ELUH\OHUH�NDUúÕ�J|VWHULOHFHN�WXWXP�YH�GDYUDQÕúODUD�\|QHOLN�
NRQXODUD�VHoPHOL�GHUV�RODUDN�\HU�YHULOPHVL��LQIHUWLOLWH\H�NDUúÕ�

|Q� \DUJÕODUÕ� |QOHPHGH� \DUGÕPFÕ� RODFD÷Õ� G�ú�Q�OPHNWHGLU��
%XQXQOD�ELUOLNWH�|÷UHQFLOHULQ�LQIHUWLOLWH\H�\|QHOLN�WXWXPODUÕQÕQ�
ROXPOX� ROPDVÕ� LQIHUWLO� oLIWOHUH� SURIHV\RQHO� ELU� EDNÕú� DoÕVÕ\OD�
EDNÕP�YHUPHOHUL�YH�ELUH\OHULQ�V�UHFL�GDKD�NROD\�DWODWPDODUÕQÕ�
VD÷ODPDVÕ� DoÕVÕQGDQ�ROGXNoD�|QHPOLGLU��%X�ED÷ODPGD� VD÷OÕN�
H÷LWLPL� DODQ� |÷UHQFLOHULQ� SURIHV\RQHO� PHVOHN� \DúDQWÕVÕQD�
EDúODPDGDQ� |QFH� NRQX\D� LOLúNLQ� ELOJL�� WXWXP� YH� EXQODUÕ� HW-
NLOH\HQ�IDNW|UOHULQ�EHOLUOHQPHVLQLQ��LQIHUWLOLWH�NRQXVXQXQ�VRV�
\DO��GLQL�YH�SVLNRVRV\DO�ER\XWOX�ELU�úHNLOGH�HOH�DOÕQPDVÕQÕ�YH�
P�IUHGDWWD�EX�NRQX\D� LOLúNLQ�G�]HQOHPHOHUH�|QHPOL�NDWNÕODU�
VD÷OD\DFD÷Õ� G�ú�Q�OPHNWHGLU�� $\UÕFD� EX� oDOÕúPDQÕQ� VD÷OÕN�
ELOLPOHUL�|÷UHQFLOHULQLQ�ELOJL�YH�WXWXPODUÕQÕ�EHOLUOHPH\H�\|QH-
OLN�|]J�Q�ELU�oDOÕúPD�ROPDVÕQGDQ�ND\QDNOÕ� OLWHUDW�UH�|QHPOL�
NDWNÕ�VD÷OD\DFD÷Õ�G�ú�Q�OPHNWHGLU�

(WLN�.RPLWH�2QD\Õ��
$UDúWÕUPD� LoLQ� 0DUGLQ�$UWXNOX� hQLYHUVLWHVL� *LULúLPVHO� 2O-
PD\DQ� $UDúWÕUPDODU� (WLN� .XUXOXQGDQ� ����������� WDULK� YH�
����������NDUDU�VD\ÕOÕ�HWLN�L]LQ��6%)�GHNDQOÕ÷ÕQGDQ������������
WDULK�YH�������VD\ÕOÕ�NXUXP�L]QL�DOÕQPÕúWÕU��$UDúWÕUPD�+HOVLQNL�
'HNODUDV\RQXQD�ED÷OÕ�NDOÕQDUDN�\�U�W�OP�ú�ROXS�|÷UHQFLOHU��
GHQ�V|]O��RQDP�DOÕQPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU�� 9�%�'��� 7DVDUÕP�� 9�%�'��� 'HQHWOHPH�� 9�%�'��� 9HUL�
7RSODQPDVÕ� YH�YH\D� øúOHQPHVL��9�%�'���$QDOL]� YH�YH\D�<R-
UXP��9�%�'���/LWHUDW�U�7DUDQPDVÕ��9�%�'���0DNDOHQLQ�<D]ÕPÕ��
9�%�'���(OHúWLUHO�øQFHOHPH��9�%�'�

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

Finansal Destek: 
<D]DUODU� EX� oDOÕúPD� LoLQ� KHUKDQJL� ELU� ¿QDQVDO� GHVWHN� DO-
PDGÕNODUÕQÕ�EH\DQ�HWPLúOHUGLU�
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

6WDUF�$�� 7UDPSXã�0�� 3DYDQ� -XNLü� '�� 5RWLP�&��
-XNLü�7��3RORQD�0LYãHN�$�� ,QIHUWÕOÕW\�DQG�VH[XDO�
G\VIXQFWÕRQV��$�V\VWHPDWÕF�OÕWHUDWXUH�UHYÕHZ��$FWD�
&OLQ�&URDW���������������������

.QH]� -��9ODLVDYOMHYLü�9�� äHQVND� QHSORGQRVW�� ,Q��
7DNDþ� ,��*HUãDN�.�� HGV��*LQHNRORJLMD� LQ� SHULQD-
WRORJLMD�� �VW� HGQ��0DULERU��0HGLFLQVND� IDNXOWHWD�
������������

9ODLVDYOMHYLü�9��1HSORGQRVW�� ,Q��%RUNR�(��7DNDþ�
,�� HGV�� *LQHNRORJLMD�� �QG� HGQ�� 0DULERU�� 9LVRND�
]GUDYVWYHQD�ãROD��������������

=HJHUV�+RFKVFKLOG� )��$GDPVRQ�*'��0RX]RQ� -��
,VKLKDUD� 2��0DQVRXU� 5�� 1\JUHQ� .�� 6XOOLYDQ� (��
,QWHUQDWLRQDO�&RPPLWWHH�IRU�0RQLWRULQJ�$VVLVWHG�
5HSURGXFWLYH�7HFKQRORJ\��:RUOG�+HDOWK�2UJDQL-
]DWLRQ�� ,QWHUQDWLRQDO� &RPPLWWHH� IRU� 0RQLWRULQJ�
$VVLVWHG� 5HSURGXFWLYH� 7HFKQRORJ\� �,&0$57��
DQG� WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ� �:+2��5H-
YLVHG�*ORVVDU\�RI�$57�7HUPLQRORJ\��)HUWLO�6WHULO�
����������������±��

0DVFDUHQKDV�01��)OD[PDQ�65��%RHUPD�7��9DQ-
GHUSRHO� 6�� 6WHYHQV� *$�� 1DWLRQDO�� UHJLRQDO�� DQG�
JOREDO�WUHQGV�LQ�LQIHUWLOLW\�SUHYDOHQFH�VLQFH�������
$�V\VWHPDWLF�DQDO\VLV�RI�����KHDOWK�VXUYH\V��3/R6�
0HG�������������H���������

9RJOHU� $�� 2EUDYQDYD� QHSORGQHJD� SDUD�� ,Q�� 9U-
WDþQLN� %RNDO� (�� -DQþDU� 1�� HGV�� 6RGREQH� REOLNH�
]GUDYOMHQMD� QHSORGQRVWL�,9� VSRPLQVNL� VHVWDQHN�
DNDG�� SURI�� GU��/LGLMH�$QGROãHN�-HUDV��/MXEOMDQD��
6ORYHQVNR� GUXãWYR� ]D� UHSURGXNWLYQR� PHGLFLQH�
������������

=RUQ�%��0RãND�QHSORGQRVW��,Q��7DNDþ�,��*HUãDN�.��
HGV��*LQHNRORJLMD�LQ�SHULQDWRORJLMD���VW�HGQ��0DUL-
ERU��0HGLFLQVND�IDNXOWHWD���������������

5DKHHP�$��5DOSK�'��0DOH�LQIHUWLOLW\��FDXVHV�DQG�
LQYHVWLJDWLRQV�� 7UHQGV� XURO� PHQ¶V� KHDOWK� ������
�����������

6KDUPD�$��.DPERM�1��6DUDVZDWK\�.1��3XUL�0��
%DEX� 1�� 0DKDMDQ� &�� .QRZOHGJH�� DWWLWXGH�� DQG�
SUDFWLFH� RI� LQIHUWLOLW\�� $� FRPSDUDWLYH� VWXG\� LQ�
LQIHUWLOH� DQG� IHUWLOH� ,QGLDQ�ZRPHQ�� -�%LRVRF�6FL�
��������������������

3HWHUVRQ�� %'�� 3LUULWDQR� 0�� 7XFNHU� /�� /DPSLF�
&�� )HUWLOLW\� DZDUHQHVV� DQG� SDUHQWLQJ� DWWLWXGHV�
DPRQJ�$PHULFDQ�PDOH�DQG�IHPDOH�XQGHUJUDGXDWH�
XQLYHUVLW\� VWXGHQWV�� +XPDQ� 5HSURGXFWLRQ� ������
��������������

:LHVHQIHOG�+&��+LOOLHU�6/��0H\Q�/$��$PRUWHJXL�
$-�� 6ZHHW� 5/�� 6XEFOLQLFDO� SHOYLF� LQÀDPPDWRU\�
GLVHDVH�DQG� LQIHUWLOLW\��2EVWHWULFV�	�*\QHFRORJ\�
��������������������

$ODHH�6��7DODLHNKR]DQL�$��=LDHL�*5��/RKUDVEL�3��
(YDOXDWLRQ� RI� ,UDQLDQ� &ROOHJH� 6WXGHQWV¶� DZDUH-
QHVV� DERXW� ÕQIHUWLOLW\� ULVN� IDFWRUV�� -XQGLVKDSXU�
-RXUQDO�RI�+HDOWK�6FLHQFH������������H������

)LGR�$��(PRWLRQDO�GLVWUHVV�LQ�LQIHUWLOH�ZRPHQ�LQ�
.XZDLW��,QWHUQDWLRQDO�-RXUQDO�RI�)HUWLOLW\�	�:RP-
HQ
V�0HGLFLQH��������������������

'DQLOXN�-&��.RHUW�(��&KHXQJ�$��&KLOGOHVV�ZRP-
HQ¶V� NQRZOHGJH� RI� IHUWLOLW\� DQG� DVVLVWHG� KXPDQ�
UHSURGXFWLRQ�� ,GHQWLI\LQJ� WKH� JDSV�� )HUWLOLW\� 	�
6WHULOLW\��������������������

%LUOLN� 7�� (QJLQ� (�� 7XUJXW� g]W�UN� (�� hQLYHUVLWH�
|÷UHQFLOHULQLQ� FLQVHO� WXWXPODUÕQÕQ� LQFHOHQPHVL��
8OXVODUDUDVÕ� 6RV\DO� $UDúWÕUPDODU� 'HUJLVL� ������
��������������

+HGD\DWL�0RJKDGGDP�05��(IWHNKDU]DGHK�0DVK-
KDGL� ,�� )DWKLPRJKDGDP�)�� 3RXUDI]DOL� 6-�� 6H[XDO�
DQG�UHSURGXFWLYH�EHKDYLRUV�DPRQJ�XQGHUJUDGXDWH�
XQLYHUVLW\� VWXGHQWV� LQ�0DVKKDG�� D� FLW\� LQ� QRUWK-
HDVW�RI�,UDQ��-RXUQDO�RI�5HSURGXFWLRQ�	�,QIHUWLOLW\�
������������������

6KLQGHO� $:�� %DD]HHP� $�� (DUGOH\� ,�� &KLU� 0��
&ROHPDQ�(��VH[XDO�KHDOWK�LQ�XQGHUJUDXGDWH�PHG-
LFDO� HGXFDWLRQ�� ([LVWLQJ� DQG� IXWXUH� QHHGV� DQG�
SODWIRUPV��7KH�-RXUQDO�RI�6H[XDO�0HGLFLQH�������
��������������

dDNÕU�'��'D÷ODU�*��%LOJLo�'��(EHOLN�YH�+HPúLUHOLN�
%|O�P��6RQ�6ÕQÕI�g÷UHQFLOHULQLQ�øQIHUWLOLWH\H�øO-
LúNLQ�7XWXPODUÕQÕQ�%HOLUOHQPHVL��%DOÕNHVLU�6D÷OÕN�
%LOLPOHUL�'HUJLVL��������������������

(YFLOL� )�� *|OEDúÕ� =�� &LQVHO� VD÷OÕN� ELOJL� WHVWL��
JHOLúWLUPH�� JHoHUOLOLN� YH� J�YHQLOLUOLN� oDOÕúPDVÕ��
$&8�6D÷OÕN�%LO��'HUJLVL���������������

dRNDQ�'|QPH]�d��*�QHU�(P�O�7��7KH�NQRZOHGJH�
DQG� DWWLWXGHV� RI� QXUVLQJ� VWXGHQWV� ÕQIHUWLOLW\� DQG�
GHWHUPLQDWLRQ�RI�IDFWRUV�DIIHFWLQJ�WKHVH�YDULDEOHV��
2UGX�8QLYHUVLW\�-RXUQDO�RI�1XUVLQJ�6WXGLHV�������
�������������

.�o�NND\D� %�� .DK\DR÷OX� 6+�� .R\XQR÷OX� <��

.D\D�0��<RQ÷Do�&��+HPúLUHOLN�|÷UHQFLOHULQLQ�IHU-
WLOLWH\L�HWNLOH\HQ�IDNW|UOHUH�LOLúNLQ�ELOJL�YH�WXWXP-
ODUÕ��6DNDU\D�hQLYHUVLWHVL�+ROLVWLN�6D÷OÕN�'HUJLVL�
������������������
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

$NW�UN� )6�� 7�UN� 7RSOXPXQXQ� <DUGÕPFÕ� hUHPH�
7HNQLNOHULQH�%DNÕúÕ��.DGÕQ�+DVWDOÕNODUÕ�YH�'R÷XP�
+HPúLUHOL÷L�<�NVHN�/LVDQV�7H]L��$I\RQ�.RFDWHSH�
hQLYHUVLWHVL������

(URO� '<�� +HPúLUHOHULQ� øQIHUWLOLWH\H� <|QHOLN�
7XWXPODUÕQÕ� 9H� <DUGÕPFÕ� hUHPH� 7HNQLNOHULQH�
<|QHOLN�*|U�úOHULQL�(WNLOH\HQ�)DNW|UOHU��<�NVHN�
/LVDQV�7H]L�� øQ|Q��hQLYHUVLWHVL� 6D÷OÕN�%LOLPOHUL�
(QVWLW�V��������

.DUDEXOXWOX�g��.DUDEXOXWOX�g��.ÕOÕo�0��hQLYHU-
VLWH�|÷UHQFLOHULQLQ�FLQVHO�VD÷OÕN�YH��UHPH�VD÷OÕ÷Õ�
KDNNÕQGDNL� ELOJL� G�]H\OHULQLQ� EHOLUOHQPHVL��
$QDGROX�+HPúLUHOLN� YH�6D÷OÕN�%LOLPOHUL�'HUJLVL�
�������������������

6L\H]� '0�� (VHQ� (�� %DUDQ� %�� 6H\PHQOHU� 6��
.D÷QÕFÕ� '<�� 6L\H]� (�� �'HYHORSPHQW� RI� WKH� DW-
WLWXGHV� WRZDUG� ,QIHUWLOLW\� 6FDOH� �$7,6��� YDOLGLW\�
DQG�UHOLDELOLW\�VWXG\���&XNXURYD�0HGLFDO�-RXUQDO�
�����������������

7DEDFKQLFN� %*�� )LGHOO� /6�� 8VLQJ� PXOWLYDULDWH�
VWDWLVWLFV���WK�HG����%RVWRQ��0$��3HDUVRQ�������

*HRUJH� '� DQG� 0DOOHU\� 0�� 6366� IRU� :LQGRZV�
6WHS�E\�6WHS��$�VLPSOH�JXLGH�DQG�UHIHUHQFH�������
XSGDWH����D�HG����%RVWRQ��3HDUVRQ�������
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A New Beginning After Severe 
COVID-19: Long-Term Quality 
of Life Study 

ùLGGHWOL�&29,'����6RQUDVÕ�
<HQL�%LU�%DúODQJÕo��8]XQ�'|QHP�
+D\DW�.DOLWHVL�dDOÕúPDVÕ

ABSTRACT

Objective: 
7KH�SDQGHPLF�FDXVHG�E\�FRURQDYLUXV�������Q&R9��RYHUZKHOPHG�WKH�KHDOWK�V\VWHPV�
DQG�EHFDPH�DQ�LPSRUWDQW�FDXVH�RI�PRUELGLW\�DQG�PRUWDOLW\��,W�UHGXFHV�KHDOWK�UHODWHG�
TXDOLW\�RI�OLIH�E\�FDXVLQJ�ORQJ�WHUP�SK\VLFDO��PHQWDO�DQG�FRJQLWLYH�GLVRUGHUV��2XU�
DLP�LV�WR�HYDOXDWH�WKH�ORQJ�WHUP�HIIHFWV�RI�&29,'����RQ�SDWLHQWV�E\�DVVHVVLQJ�TXDO-
LW\�RI� OLIH�DQG�UHVSLUDWRU\�IXQFWLRQV�RI� WKH�SDWLHQWV�ZLWK�VHYHUH�&29,'����GXULQJ�
KRVSLWDO�IROORZ�XS�DQG�RQH�\HDU�DIWHU�GLVFKDUJH��

Material and Methods: 
7KLV�LV�D�UHWURVSHFWLYH�FURVV�VHFWLRQDO�VWXG\��'DWD�IURP�WKH�1RWKLQJDP�+HDOWK�3UR¿OH�
�163��TXHVWLRQQDLUH�DQG�WKH�0RGL¿HG�0HGLFDO�5HVHDUFK�&RXQFLO�6FDOH��P05&���
ZKLFK�ZHUH�DGPLQLVWHUHG�WR�SDWLHQWV�LQ�SHUVRQ�RQ�WKH�¿UVW�GD\�RI�WKHLU�,&8�GLVFKDUJH�
DQG�DJDLQ�LQ�SHUVRQ�DQG�YLD�WHOHPHGLFLQH�DW�PRQWK�����ZHUH�VFDQQHG�IURP�WKH�¿OHV���
:LOFR[RQ�6LJQHG�5DQN�WHVW�ZDV�XVHG�IRU�VWDWLVWLFDO�DQDO\VHV��S�������YDOXH�ZDV�FRQ-
VLGHUHG�VLJQL¿FDQW�

Results: 
7KH� SDWLHQWV¶�PHDQ� VFRUHV� DFFRUGLQJ� WR� WKH�1+3� VFDOH�ZHUH� ���������� IRU� SDLQ��
����������IRU�HPRWLRQDO�YDULDEOHV����������IRU�VOHHS����������IRU�VRFLDO�LVRODWLRQ��
��������IRU�SK\VLFDO�DFWLYLW\�����������IRU�HQHUJ\��DQG�WKH�WRWDO�VFRUH�IRU�SDUW���ZDV�
������������Sޒ���������$OWKRXJK�D�VWDWLVWLFDOO\�VLJQL¿FDQW�GHFUHDVH�ZDV�GHWHFWHG�LQ�
WKH�PHDQ�VFRUHV�RI�WKH�1+3�VFDOH�DW�WKH���WK�PRQWK��WKH�LQFUHDVH�UHPDLQHG�

Conclusion: 
,W�LV�RI�JUHDW�LPSRUWDQFH�IRU�SXEOLF�KHDOWK�WKDW�SDWLHQWV�ZLWK�&29,'����DUH�IROORZHG�
XS�DQG�WUHDWHG�LQ�WHUPV�RI�SRVW�&29,'�V\QGURPH��

Key Words: 
3RVW�&29,'����V\QGURPH��1RWWLQJKDP�+HDOWK�3UR¿OH�4XHVWLRQQDLUH��
3XEOLF�+HDOWK
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Amaç: 
.RURQDYLU�V� ������Q&R9�� VHEHS� ROGX÷X� SDQGHPL� LOH�
|QHPOL� ELU� PRUELGLWH� YH� PRUWDOLWH� QHGHQL� RODUDN� VD÷OÕN�
VLVWHPLQL�HOH�JHoLUPLúWLU��8]XQ�G|QHP�¿]LNVHO��PHQWDO�YH�
NRJQLWLI�ER]XNOXNODU�ROXúWXUDUDN�VD÷OÕN�LOLúNLOL�KD\DW�NDOL-
WHVLQL�G�ú�UPHNWHGLU��$PDFÕPÕ]��D÷ÕU�GHUHFHOL�&29,'����
WDQÕVÕ� DOPÕú� KDVWDODUÕQ� KDVWDQHGH� WDNLSOHUL� HVQDVÕQGD� YH�
WDEXUFXOXNWDQ� ELU� \ÕO� VRQUDVÕQGDNL� V�UHoWH� KD\DW� NDOLWHVL�
YH� VROXQXP� IRQNVL\RQX� DoÕVÕQGDQ� GH÷HUOHQGLULOPHVL� LOH�
&29,'���
XQ�X]XQ�G|QHPGH�KDVWDODU��]HULQGHNL�HWNLVLQL�
DUDúWÕUPDNWÕU�

Gereç ve Yöntemler: 
%X�oDOÕúPD��UHWURVSHNWLI�NHVLWVHO�WLSWHGLU��+DVWDODUD�\R÷XQ�
EDNÕP�WDEXUFXOXNODUÕQÕQ�ELULQFL�J�Q��\�]�\�]H�YH�RQ�LNLQ-
FL� D\ÕQGD� \�]� \�]H� YH� WHOHWÕS� X\JXODPDVÕ� LOH� X\JXODQDQ�
1RWKLQJDP�6D÷OÕN�3UR¿OL��163��DQNHWL�YH�0RGL¿\H�0HGL-
NDO�$UDúWÕUPD�.XUXOX�6NDODVÕ��P05&��YHULOHUL�GRV\DODU-
GDQ�WDUDQGÕ��øVWDWLNVHO�DQDOL]OHUGH�:LOFR[RQ�6LJQHG�5DQN�
WHVWL�NXOODQÕOGÕ��S�������GH÷HUL�DQODPOÕ�NDEXO�HGLOGL�

Bulgular: 
+DVWDODUÕQ� LON� 163� VNDODVÕQD� J|UH� RUWDODPDODUÕ�� D÷UÕ��
�����������GX\JXVDO�UHDNVL\RQ�������������X\NX�����������
VRV\DO�L]RODV\RQ�����������¿]LNVHO�DNWLYLWH�����������HQ-
HUML������������ELULQFL�E|O�P�WRSODP�SXDQÕ��������������S�
-�RODUDN�EXOXQPXúWXU��2Q�LNLQFL�D\�\DSÕODQ�163�VND������ޒ
ODVÕ�RUWDODPD�SXDQODUÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�G�ú�ú�
VDSWDQPDVÕQD�UD÷PHQ�\�NVHNOLN�GHYDP�HWPHNWHGLU�

Sonuç: 
&29,'���� JHoLUHQ� KDVWDODUÕQ� SRVW�&29,'� VHQGURPX�
DoÕVÕQGDQ�WDNLSOHULQLQ�\DSÕOÕS��JHUHNOL�|QOHPOHULQ�DOÕQPDVÕ�
WRSOXP�VD÷OÕ÷Õ�DoÕVÕQGDQ�E�\�N�|QHPH�VDKLSWLU�

Anahtar Kelimeler: 
3RVW�&29,'����VHQGURPX��1RWWLQJKDP�6D÷OÕN�3UR¿OL�$Q-
NHWL��+DON�6D÷OÕ÷Õ

INTRODUCTION 
6LQFH� 1RYHPEHU� ������ WKH� VHYHUH� DFXWH� UHVSLUDWRU\� V\Q-
GURPH�FRURQDYLUXV����6$56�&R9����KDV�RYHUZKHOPHG�WKH�
KHDOWKFDUH�V\VWHPV�DQG� LV�D� VLJQL¿FDQW�FDXVH�RI�PRUWDOLW\�
DQG�PRUELGLW\�JOREDOO\��8QIRUWXQDWHO\��DIWHU�WKUHH�\HDUV��RI�
WKH� SDQGHPLF�� LW� OHIW� DSSUR[LPDWHO\� ����PLOOLRQ� LQIHFWHG�
FDVHV�DQG�VL[�PLOOLRQ�GHDWKV�����

7KH� GLVHDVH� KDV� ZLGH� VSHFWUXP� RI� FOLQLFDO� VLJQV� DQG�
V\PSWRPV� UDQJLQJ� IURP�DV\PSWRPDWLF� FOLQLFDO� GLVHDVH� WR�
PXOWL�RUJDQ�IDLOXUH�QHFHVVLWDWLQJ�LQWHQVLYH�FDUH�IROORZ�XS��
9DULRXV�FRPSOLFDWLRQV�VXFK�DV�UHVSLUDWRU\�IDLOXUH��DFXWH�UH-
VSLUDWRU\�GLVWUHVV�V\QGURPH��$5'6���DQG�PXOWL�RUJDQ�IDLO-
XUH�KDYH�EHHQ�REVHUYHG�LQ�DSSUR[LPDWHO\�����RI�KRVSLWDO-
L]HG�SDWLHQWV������3DWLHQWV�ZLWK�VHYHUH�FRURQDYLUXV�GLVHDVH�
PD\�QHHG�UHKDELOLWDWLRQ�DIWHU�GLVFKDUJH�DV�D�UHVXOW�RI�SUR-
ORQJHG�PHFKDQLFDO�YHQWLODWLRQ��LQWHQVLYH�FDUH�XQLW�VWD\V�DQG�

SK\VLFDO�OLPLWDWLRQV������/RQJ�&29,'�����SRVW�&29,'����
V\QGURPH��LV�WKH�WHUP�IRU�V\PSWRPV�WKDW�SHUVLVW�RU�DSSHDU�
WKUHH�PRQWKV�DIWHU�WKH�¿UVW�6$56�&R9���LQIHFWLRQ�DQG�ODVW�
IRU�DW�OHDVW�WZR�PRQWKV�ZLWKRXW�DQ\�RWKHU�NQRZQ�FDXVH������
$W�OHDVW�WKUHH�TXDUWHUV�RI�WKH�SDWLHQWV�IROORZHG�LQ�WKH�LQWHQ-
VLYH�FDUH�XQLW�GXH�WR�&29,'����KDYH�RQH�RU�PRUH�RI�WKH�
SRVW�LQWHQVLYH�FDUH�V\QGURPH�V\PSWRPV������7KHVH�FRQGL-
WLRQV�UHGXFH�WKH�KHDOWK�UHODWHG�TXDOLW\�RI�OLIH�RI�WKH�SDWLHQWV�
E\� FUHDWLQJ� SK\VLFDO��PHQWDO� DQG� FRJQLWLYH� GLVRUGHUV� �����
7KH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��GH¿QHV�TXDOLW\�RI�
OLIH�DV��LQGLYLGXDOV
�SHUFHSWLRQV�RI�WKHLU�SRVLWLRQ�LQ�OLIH�LQ�
UHODWLRQ�WR�WKHLU�JRDOV��H[SHFWDWLRQV��VWDQGDUGV��DQG�FRQFHUQV�
LQ� WKH� FRQWH[W� RI� WKH� FXOWXUH� DQG�YDOXH� V\VWHPV� LQ�ZKLFK�
WKH\�OLYH�������

7KLV� VWXG\� DLPV� WR� LQYHVWLJDWH� WKH� ORQJ�WHUP� HIIHFWV� RI�
&29,'���� RQ� SDWLHQWV� ZKR� KDG� VHYHUH� &29,'���� DQG�
VWD\HG�LQ�FULWLFDO�FDUH�XQLWV�E\�HYDOXDWLQJ�TXDOLW\�RI�OLIH�DQG�
UHVSLUDWRU\� IXQFWLRQV� GXULQJ� KRVSLWDO� IROORZ�XS� DQG� RQH�
\HDU�DIWHU�GLVFKDUJH��

MATERIAL and METHODS

Study design and participants 
7KLV�LV�D�UHWURVSHFWLYH��FURVV�VHFWLRQDO�VWXG\�FDUULHG�RXW�EH-
WZHHQ�-DQXDU\������DQG�'HFHPEHU������DW�WKH�$GDQD�&LW\�
(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO��
,Q�WRWDO������SDWLHQWV�ZLWK�FRQ¿UPHG�VHYHUH�6$56�&R9���
LQIHFWLRQ�E\�SRVLWLYH�UHVXOW�RQ�UHDO�WLPH�SRO\PHUDVH�FKDLQ�
UHDFWLRQ��5HDO�WLPH�3&5��WHVWLQJ�RI�D�QDVDO�RU�QDVRSKDU\Q-
JHDO�VDPSOH��IROORZHG�XS�LQ�WKH�LQWHQVLYH�FDUH�XQLW�ZLWK�WKH�
GLDJQRVLV�RI�VHYHUH�&29,'����SQHXPRQLD�DQG�UHVSLUDWRU\�
IDLOXUH�DQG�GLVFKDUJHG�DIWHU�FRPSOHWLRQ�RI�WUHDWPHQW�ZHUH�
LQFOXGHG�LQ�RXU�VWXG\��2I�WKH����SDWLHQWV�H[FOXGHG�IURP�WKH�
VWXG\�����SDWLHQWV�GLHG�EHIRUH���WK�PRQWK�FRQWURO�DQG���SD-
WLHQWV�FRXOG�QRW�EH�UHDFKHG��$GGLWLRQDOO\��LQGLYLGXDOV�ZKR�
KDG�D�KLVWRU\�RI�OXQJ�GLVHDVH�RU�FDQFHU��ZHUH�SUHJQDQW��XQGHU�
WKH�DJH�RI�����GLG�QRW�VDWLVI\�WKH�FULWHULD�IRU�VHYHUH�&29,'����
SQHXPRQLD��DQG�ZKRVH�GDWD�ZHUH�LQFRPSOHWH�ZHUH�H[FOXGHG�
IURP�WKH�WULDO��7KH�VWXG\�ZDV�FRPSOHWHG�ZLWK�D�WRWDO�RI�����
SDWLHQWV�ZKR�PHW�WKH�LQFOXVLRQ�FULWHULD��)LJXUH���)ORZFKDUW��

          Figure 1. 3DWLHQW�)ORZFKDUW
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7KH� GHPRJUDSKLF� GDWD� RI� WKH� SDWLHQWV�� VXFK� DV� DJH� DQG�
JHQGHU��ERG\�PDVV�LQGH[�DQG��FRPRUELGLWLHV�ZHUH�UHFRUG-
HG�LQ�VWDQGDUG�GDWD�IRUPV�

Data collection tools 
'DWD�IURP�WKH�1RWKLQJDP�+HDOWK�3UR¿OH��163��TXHVWLRQ-
QDLUH� DQG� WKH�0RGL¿HG�0HGLFDO� 5HVHDUFK� &RXQFLO� 6FDOH�
�P05&���ZKLFK�ZHUH�DGPLQLVWHUHG�WR�SDWLHQWV�LQ�SHUVRQ�RQ�
WKH�¿UVW�GD\�RI�WKHLU�,&8�GLVFKDUJH�DQG�DJDLQ�LQ�SHUVRQ�DQG�
YLD�WHOHPHGLFLQH�DW�PRQWK�����ZHUH�VFDQQHG�IURP�WKH�¿OHV���

7KH�1RWKLQJDP�+HDOWK�3UR¿OH�4XHVWLRQQDLUH�
(NHP)
1+3�HYDOXDWHV� WKH�SHUFHSWLRQ�RI� LVVXHV�ZLWK�RQH
V� HPR-
WLRQDO�� VRFLDO�� DQG� SK\VLFDO� KHDOWK� DV�ZHOO� DV� KRZ�PXFK�
WKH\�DIIHFW�ZLWK�GDLO\�DFWLYLWLHV������1+3�FRPSRVHV�RI����
LWHPV� GLYLGHG� LQWR� VL[� GRPDLQV�� (QHUJ\�� SDLQ�� HPRWLRQ-
DO� UHDFWLRQV�� VOHHS�� VRFLDO� LVRODWLRQ�DQG�SK\VLFDO�DFWLYLW\��
(DFK�LWHP�XVHV�<HV�1R�DQVZHU�IRUPDW�DQG�ZHLJKWHG�GLI-
IHUHQWO\��1+3�VFRUHV�DUH�FDOFXODWHG�E\�DYHUDJLQJ�GRPDLQ�
VFRUHV� EHWZHHQ� ������� 7KH� KLJKHU� WKH� WRWDO� VFRUH�� WKH�
JUHDWHU�WKH�VHYHULW\�RI�WKH�KHDOWK�SUREOHPV�����

0RGL¿HG� 0HGLFDO� 5HVHDUFK� %RDUG� 6FDOH�
�P05&�
)OHWFKHU�ZDV�WKH�¿UVW�WR�XWLOL]H�WKH�P05&�WR�H[DPLQH�WKH�
GHJUHH� RI� H[HUFLVH�LQGXFHG�EUHDWKOHVVQHVV� LQ� LQGLYLGXDOV�
ZLWK�DQG�ZLWKRXW�SXOPRQDU\�SDWKRORJ\�������/DWHU��LW�ZDV�
UHYLVHG�E\�WKH�%ULWLVK�0HGLFDO�5HVHDUFK�&RXQFLO��05&��
LQ�RUGHU�WR�WUDFN�WKH�GLVHDVH
V�SURJQRVLV�������7KH�P05&�
LV� D�¿YH�LWHP� VFDOH� WKDW� UHTXLUHV� SDWLHQWV� WR� LQGLFDWH� WKH�
DPRXQW�RI�H[HUFLVH�WKDW�JHQHUDWHV�G\VSQHD��,W�LV�EDVHG�RQ�
GLIIHUHQW�SK\VLFDO�DFWLYLWLHV�WKDW�PDNH�SHRSOH�IHHO�OLNH�WKH\�
DUH�KDYLQJ�SUREOHP�EUHDWKLQJ��7KHUH�DUH�QXPHURXV�VWXGLHV�
YDOLGDWHG�LWV�XVH�LQ�WKH�HYDOXDWLRQ�RI�G\VSQHD�XVLQJ�DUWHULDO�
EORRG�JDV�DQG��SXOPRQDU\�IXQFWLRQ�WHVWV���������

Statistical analysis
6WDWLVWLFDO�DQDO\VHV��ZHUH�SHUIRUPHG�XVLQJ�6366�YHUVLRQ�
����6366��&KLFDJR��,/��86$���0HDQ�6'��PHGLDQ��,45���
QXPEHU�DQG�SHUFHQWDJH�����YDOXHV�ZHUH�XVHG�IRU�GHVFULS-
WLYH�VWDWLVWLFV��1RUPDOLW\�GLVWULEXWLRQV�ZHUH�PHDVXUHG�E\�
.ROPRJRURY�6PLUQRY�DQG�6KDSLUR�:LON� WHVWV��:LOFR[RQ�
6LJQHG�5DQN�WHVW�ZDV�XVHG�LQ�WKH�DQDO\VLV�DV�WKH�GDWD�GLG�
QRW�¿W�WKH�QRUPDO�GLVWULEXWLRQ��S�YDOXH�������ZDV�FRQVLG-
HUHG�VWDWLVWLFDOO\�VLJQL¿FDQW���

RESULTS 
$� WRWDO� RI� ���� SDWLHQWV�ZHUH� LQFOXGHG� LQ� WKH� VWXG\��7KH�
PHDQ�DJH�ZDV��������������DQG�PHDQ�ERG\�PDVV� LQGH[�
ZDV�������������DQG������Q�����RI�WKH�SDWLHQWV�ZHUH�PDOH�
DQG������Q�����ZHUH�IHPDOH��'HPRJUDSKLF�FKDUDFWHULVWLFV�
DQG�FRPRUELGLWLHV�RI�WKH�SDWLHQWV�DUH�VKRZQ�LQ�7DEOH�,�

Table I. 'HPRJUDSKLF�DQG�GLVHDVH�FKDUDFWHULVWLFV�RI�WKH�SDWLHQWV�

7KH�SDWLHQWV¶��PHDQ�VFRUHV�DFFRUGLQJ�WR�WKH�¿UVW�GD\�1+3�
VFDOH�ZHUH������������ IRU�SDLQ������������ IRU�HPRWLRQDO�
YDULDEOHV����������IRU�VOHHS����������IRU�VRFLDO�LVRODWLRQ��
�������� IRU� SK\VLFDO� DFWLYLW\�� ��������� IRU� HQHUJ\�� DQG�
WKH�WRWDO�VFRUH�IRU�SDUW���ZDV�������������Sޒ���������$O-
WKRXJK�D�VWDWLVWLFDOO\�VLJQL¿FDQW�GHFUHDVH�ZDV�GHWHFWHG�LQ�
WKH�PHDQ�VFRUHV�RI�WKH�1+3�VFDOH�DW�WKH���WK�PRQWK��WKH�
LQFUHDVH�VWLOO�FRQWLQXHG��S��7������ޒ�DEOH�,,�VKRZV�WKH�FRP-
SDULVRQ�RI�WKH�1+3�VFRUHV�RI�WKH�SDWLHQWV�RQ�WKH��VW�GD\�
DQG���WK�PRQWK�RI�WKHLU�LQWHQVLYH�FDUH�GLVFKDUJH���

Table II. &RPSDULVRQ�RI�SDWLHQWV
�1+3�VFRUHV�RQ�WKH��VW�GD\�DQG���WK�
PRQWK�RI�WKHLU�LQWHQVLYH�FDUH�GLVFKDUJH�
 

 
7KH�PHDQ�P05&� VFRUHV� RI� WKH� SDWLHQWV�ZHUH� �� RQ� WKH�
�VW�GD\�RI�WKHLU�LQWHQVLYH�FDUH�GLVFKDUJH�DQG���DW�WKH���WK�
PRQWK� IROORZ�XS�� DQG� GLIIHUHQFH� ZDV� VWDWLVWLFDOO\� VLJ-
QL¿FDQW� �Sޒ�� �������7KH�FRPSDULVRQ�RI�P05&�VFRUHV� LV�
VKRZQ�LQ�7DEOH�,,,�
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Table III. &RPSDULVRQ�RI�SDWLHQWV
�P05&�VFRUHV�

DISCUSSION
7KH�1DWLRQDO�,QVWLWXWH�IRU�+HDOWK�DQG�&OLQLFDO�([FHOOHQFH�
GH¿QHV�ORQJ�&29,'����DV�WKH�SHUVLVWDQFH�RI�&29,'����
LQIHFWLRQ�VLJQV�DQG�V\PSWRPV�IRU�PRUH� WKDQ�IRXU�ZHHNV�
������ ,Q� WKLV� VWXG\�� DOWKRXJK� D� VLJQL¿FDQW� LPSURYHPHQW�
ZDV�REVHUYHG�LQ�WKH�PHDQ�SK\VLFDO�DFWLYLW\��VOHHS�TXDOLW\�
DQG�IDWLJXH�LQGH[���DIWHU����PRQWKV�RI�IROORZ�XS��WKH�OLP-
LWDWLRQ�FRQWLQXHG��

,Q�ORQJ�&29,'�����PXVFXORVNHOHWDO�SDLQ�ZDV�UHSRUWHG�DW�
D�UDWH�RI�DW�OHDVW������DQG�DW�PRVW�����������������,QÀDP-
PDWRU\� F\WRNLQH� LQFUHDVH�� LPPXQH� FHOO� K\SHUDFWLYDWLRQ��
GLUHFW� YLUXV� HQWU\� LQWR� QHXURORJLFDO� DQG�PXVFXORVNHOHWDO�
V\VWHP� YLD� DQJLRWHQVLQ�FRQYHUWLQJ� HQ]\PH� �� UHFHSWRU�
�$&(���� DQG� SV\FKRORJLFDO� IDFWRUV�ZHUH� DFFXVHG�PHFK-
DQLVPV�������,Q�RXU�VWXG\��WKH�PHDQ�VFRUH�RI�SDLQ�GXH�WR�
&29,'����ZDV��������������RQ�WKH�¿UVW�GD\�RI�GLVFKDUJH��
DQG�GHVSLWH�D�VLJQL¿FDQW�GHFUHDVH�DW�WKH�HQG�RI�WKH��VW�\HDU��
LW�FRQWLQXHG�ZLWK�DQ�DYHUDJH�VFRUH�RI��������������7KH�GH-
YHORSPHQW�RI�DQDOJHVLD�E\�RSLRLGV�UHOHDVHG�E\�VWUHVV�VWLP-
XODWLRQ�DQG�LQÀDPPDWLRQ�PD\�EH�UHVSRQVLEOH�IRU�WKH�ORZ�
SDLQ�VFRUH�LQ�SDWLHQWV�ZLWK�VHYHUH�&29,'�������������

5HFHQW�LQYHVWLJDWLRQV�VKRZHG�WKDW�DW�RQH��WKUHH��VL[��DQG�
���PRQWK�IROORZ�XSV�DIWHU�&29,'����LQIHFWLRQ���������
RI�SDWLHQWV�KDG�FOLQLFDOO\�VHYHUH�GHSUHVVLYH�SV\FKRSDWKRO-
RJ\�������'HSUHVVLRQ�PDQLIHVWHG�E\� LPSDLUHG�PRRG��GH-
FUHDVHG�LQWHUHVW�DQG�FRJQLWLYH�LPSDLUPHQW��QHJDWLYHO\�DI-
IHFWV�WKH�GDLO\�OLIH�RI�SDWLHQWV��7KH�UHVXOW�RI�6$56�&R9���
LQIHFWLRQ��LQFOXGLQJ�JUHDWHU�LQIHFWLRQ�UDWHV��LQFUHDVHG�KRV-
SLWDOL]DWLRQ�DQG� LQWHQVLYH�FDUH�XQLW�DGPLVVLRQ��DQG�KLJK-
HU�PRUWDOLW\� UDWH�� KDV� EHHQ� UHSRUWHG� WR� EH� LQÀXHQFHG� E\�
GHSUHVVLYH�V\PSWRPV�DVVRFLDWHG�ZLWK�&29,'����DV�ZHOO�
DV� SUH�H[LVWLQJ� GHSUHVVLRQ� ������$� VWXG\� E\�9ODNH� HW� DO���
VKRZHG� WKDW� ,&8� SDWLHQWV� UHSRUWHG� SUREDEOH� GHSUHVVLRQ�
OHVV�IUHTXHQWO\�FRPSDUHG�WR�WKH�SDWLHQWV�IROORZHG�XS�LQ�WKH�
VHUYLFH��EXW�QR�GLIIHUHQFHV�ZHUH� IRXQG� LQ�SRVW�WUDXPDWLF�
VWUHVV�GLVRUGHU��376'���DQ[LHW\��RU�RYHUDOO�KHDOWK�UHODWHG�
TXDOLW\�RI�OLIH�VFRUHV��,Q�WKH��UG�PRQWK�FRQWUROV��376'�DQG�
DQ[LHW\� VHYHULW\�ZHUH� UHODWHG�ZLWK�EHLQJ�&DXFDVLDQ��DQG�
GHSUHVVLRQ�ZLWK� HGXFDWLRQ� ������ ,Q� RXU� VWXG\�� HPRWLRQDO�
UHDFWLRQ�VFRUH�RI�RXU�SDWLHQWV� VFRUHG�DQ�DYHUDJH�RI������
SRLQWV� ��������RQ� WKH�¿UVW�GD\�DQG����� ��������SRLQWV�DW�
��WK�PRWK�FRQWURO��VKRZLQJ�VLJQL¿FDQW�LPSURYHPHQW��7KH�
GHFUHDVH�LQ�HPRWLRQDO�UHDFWLRQ�VFRUHV�PD\�EH�GXH�WR�SD-
WLHQWV
�LQFUHDVHG�VRFLDO�VXSSRUW�DQG�SK\VLFDO�ZHOO�EHLQJ�

6OHHS�LV�RQH�RI�WKH�LPSRUWDQW�SK\VLRORJLFDO�DFWLYLWLHV�SHU-
IRUPHG�E\�DOO�DQLPDO�VSHFLHV��,W�LV�QHFHVVDU\�IRU�D�KHDOWK\�
OLIH�VXFK�DV�HQKDQFLQJ�PHPRU\��PRGXODWLQJ�LPPXQH�IXQF-

WLRQ��DQG�UHJXODWLQJ�KRUPRQDO�VHFUHWLRQV�������6OHHS�GLVWXU-
EDQFHV�KDYH�EHHQ�ZLGHO\�REVHUYHG�GXULQJ�WKH�&29,'����
SDQGHPLF��)RXU�RXW�RI�WHQ�SHRSOH�UHSRUWHG�VOHHS�SUREOHPV��
DQG�WKH�PDLQ�FRPSODLQW�ZDV�LQVRPQLD�������,Q�RXU�VWXG\��
WKH�VOHHS�TXDOLW\�LQGH[�RI�RXU�SDWLHQWV�FRQWLQXHG�WR�EH�ORZ�
DW�WKH���WK�PRQWK�FRQWURO��6WUHVV��GHSUHVVLRQ��ODFN�RI�SK\V-
LFDO�DFWLYLW\�GXH�WR�TXDUDQWLQH��LQFUHDVHG�GD\WLPH�VOHHSL-
QHVV�DQG�FLUFDGLDQ�UK\WKP�GLVRUGHU�PD\�EH�UHVSRQVLEOH�IRU�
SURORQJHG�VOHHS�GLVRUGHUV�

7KH�&29,'����HSLGHPLF�KDV�SURPSWHG�WKH�XVH�RI�FXUUHQW-
O\�XQKHDUG�RI��VRFLDO�GLVWDQFLQJ��WDFWLFV�WKDW�DUH�HVVHQWLDO�
WR� SUHYHQW� WKH� YLUXV
V� VSUHDG� ������'XULQJ� WKH� FRXUVH� RI�
WKH�SDQGHPLF��WKH�SUHYDOHQFH�RI�VRFLDO�LVRODWLRQ�LQFUHDVHG�
E\����������������SRLQWV��(OGHUO\�SHRSOH�DQG�PHQ��H[SHUL-
HQFHG�WKH�JUHDWHVW�LQFUHDVH�LQ�WKH�SUHYDOHQFH�RI�VRFLDO�LVR-
ODWLRQ�������,Q�RXU�VWXG\��VRFLDO�LVRODWLRQ�LQGH[��ZKLFK�ZDV�
KLJK�LPPHGLDWHO\�DIWHU�LQWHQVLYH�FDUH�GLVFKDUJH��GHFUHDVHG�
GXULQJ�RXU� IROORZ�XSV�DQG� UHJUHVVHG� WR� VLPLODU� DYHUDJHV�
ZLWK�WKH�FRPPXQLW\���

$FFRUGLQJ� WR�D� UHFHQW� VWXG\�� WKH�PDMRULW\�RI�&29,'����
VXUYLYRUV�VXVWDLQHG�JRRG�SK\VLFDO�DQG�IXQFWLRQDO�UHFRYHU-
LHV�DQG�UHWXUQHG�WR�WKHLU�UHJXODU�SURIHVVLRQV�DQG�OLIHVW\OHV�
GXULQJ� WKH� RQH�\HDU� IROORZ�XS�� +RZHYHU�� WKH� IROORZ�XS�
FRKRUWV� VWLOO� KDG� LQIHULRU� KHDOWK� TXDOLW\� WKDQ� WKH� FRQWURO�
SRSXODWLRQ� ������ ,Q�RXU� VWXG\��DOWKRXJK�D� VLJQL¿FDQW� LP-
SURYHPHQW�ZDV�REVHUYHG�LQ�WKH�PHDQ�SK\VLFDO�DFWLYLW\�LQ-
GH[�DIWHU����PRQWKV�RI�IROORZ�XS��WKH�OLPLWDWLRQ�FRQWLQXHG��
7KLV�PD\�EH�GXH�WR�WKH�LQFUHDVH�LQ�WKH�FKDQFH�RI�SK\VLFDO�
DFWLYLW\�ZLWK�WKH�HQG�RI�TXDUDQWLQHV�DQG�WKH�GHYHORSPHQW�
RI�H[HUFLVH�FDSDFLWLHV�RYHU�WLPH�

)DWLJXH�LV�WKH�PRVW�FRPPRQ�V\PSWRP�LQ�ORQJ�&29,'����
GLVHDVH��DQG�LWV�HWLRORJ\�LV�DWWULEXWHG�WR�SRVW�YLUDO�FRQGL-
WLRQV�����������$�PHWD�DQDO\VLV�RI����VWXGLHV�VKRZHG�WKDW�
DSSUR[LPDWHO\� RQH�WKLUG� RI� WKH� SDUWLFLSDQWV� H[SHULHQFHG�
FKURQLF�IDWLJXH�������3DLQ�LQTXLULHV�LQ�RXU�VWXG\�UHYHDOHG�
WKDW�DQ�LQWHQVH�IDWLJXH�FRQWLQXHG�DW���WK�PRQWK��'\VSQHD�LV�
WKH�VHFRQG�PRVW�FRPPRQ�FRPSODLQW�ZLWK�ORQJ�&29,'����
������$� VWXG\� E\�%UXJJH� HW� DO�� VKRZHG� D� VLJQL¿FDQW� GH-
FUHDVH�LQ�OXQJ�GLIIXVLQJ�FDSDFLW\�DIWHU�VHYHUH�&29,'����
SQHXPRQLD� DQG� IRXQG� D� VLJQL¿FDQW� FRUUHODWLRQ� EHWZHHQ�
FDUERQ� PRQR[LGH� GLIIXVLRQ� FDSDFLW\� �'/&2� 7HVW�� DQG�
IRUFHG�H[SLUDWRU\�YROXPH�LQ�WKH�¿UVW�VHFRQG��IHY���PHD-
VXUHPHQWV� DQG� SK\VLFDO� IXQFWLRQ� SDUW� RI� P005&� DQG�
6KRUW�)RUP�����6)�����TXHVWLRQQDLUH�VFRUHV�������+RZHY-
HU��D�VLJQL¿FDQW�GHFUHDVH�ZDV�GHWHFWHG�LQ�FRQWURO�P005&�
LQ�RXU�VWXG\�DQG�SDUWLFLSDQWV�JHQHUDOO\�GHVFULEHG�G\VSQHD�
RQO\� GXULQJ� KHDY\� H[HUWLRQ�� 'HFRQGLWLRQLQJ�� UHVWULFWLYH�
REVWUXFWLYH� DLUÀRZ� OLPLWDWLRQ� RU� V\VWHPLF� LQÀDPPDWLRQ�
KDYH�EHHQ�SURSRVHG�IRU�H[SODLQLQJ�WKH�SUHVHQFH�RI�IDWLJXH�
DQG�HIIRUW�G\VSQRHD�DW���WK�PRQWK������

7KH�ORQJ�ODVWLQJ�V\PSWRPV�RI�&29,'����OHDG�WR�ORVV�RI�
SK\VLFDO� DQG�PHQWDO� KHDOWK� IXQFWLRQV� DV� ZHOO� DV� TXDOLW\�
RI�OLIH�������(YHQ�WZR�\HDUV�DIWHU�VHYHUH�&29,'�����WKH�
KHDOWK�UHODWHG�TXDOLW\�RI�OLIH�LQGH[�PD\�VWLOO�EH�ORZ�LQ�SD-
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WLHQWV� ������ ,Q�D����PRQWK�IROORZ�XS�VWXG\�FRQGXFWHG� LQ�
WKH�SRVW�&29,'�SDWLHQWV�E\�%HWVFKDUW�HW�DO������RI����SD-
WLHQWV�FRQWLQXHG�WR�KDYH�PRGHUDWH�WR�VHYHUH�SDLQ�WKDW�LP-
SDLUV�WKHLU�TXDOLW\�RI�OLIH�������$QRWKHU�VWXG\�VKRZHG�WKDW�
SRVW�&29,'���� SDWLHQWV
� GHFUHDVHG� TXDOLW\� RI� OLIH� ZDV�
LQÀXHQFHG�E\�GHPRJUDSKLF�DQG�VRFLRHFRQRPLF�FKDUDFWHU-
LVWLFV�������,Q�RXU�VWXG\��DOWKRXJK�LW�VKRZHG�LPSURYHPHQW�
LQ�WKH���WK�PRQWK�FRQWUROV��TXDOLW\�RI�OLIH�LQGH[�ZDV�VWLOO�
UHPDLQHG�ORZ�ÕQ�OLQH�ZLWK�WKH�OLWHUDWXUH�

7KH�PDLQ� OLPLWDWLRQV�RI� RXU� VWXG\� DUH� WKDW�� LW� LV� D� TXHV-
WLRQQDLUH� VWXG\�EDVHG�RQ� WKH� VXEMHFWLYH� UHVSRQVHV�RI� WKH�
SDWLHQWV�DQG�REMHFWLYH�HYDOXDWLRQ�RI�SXOPRQDU\�FDSDFLWLHV�
OLNH�SXOPRQDU\�IXQFWLRQ�WHVWV�DQG�FDUERQ�PRQR[LGH�GLIIX-
VLRQ�WHVWV�ZHUH�QRW�SHUIRUPHG��

CONCLUSION
'H¿QLWLRQ�DQG�UHFRJQLWLRQ�RI�WKH�SRVW�&29,'�V\QGURPH�
FRQVWLWXWH�WKH�¿UVW�VWHS�LQ�WKH�WUDQVLWLRQ�WR�WKH�WUHDWPHQW�RI�
SDWLHQWV��,Q�DGGLWLRQ�WR�LWV�GHYDVWDWLQJ�HIIHFWV�LQ�WKH�DFXWH�
SHULRG��&29,'����ZLOO�FRQWLQXH�WR�H[LVW�LQ�RXU�OLYHV�ZLWK�
LWV�FRQWULEXWLRQ�WR�ORZ�TXDOLW\�RI�OLIH�LQ�WKH�ORQJ�WHUP��:H�
VXJJHVW�WKDW�IROORZ�XS�RI�WKH�SDWLHQWV�ZLWK�&29,'����LQ�
WHUPV�RI�SRVW�&29,'�V\QGURPH�DQG�WDNLQJ�WKH�QHFHVVDU\�
SUHFDXWLRQV�DUH�LPSRUWDQW�IRU�SXEOLF�KHDOWK�DQG�WKH�FRXQ-
WU\
V�HFRQRP\�

Ethics Committee Approval: 

7KLV�UHVHDUFK�FRPSOLHV�ZLWK�DOO�WKH�UHOHYDQW�QDWLRQDO�UHJ-
XODWLRQV��LQVWLWXWLRQDO�SROLFLHV�DQG�LV�LQ�DFFRUGDQFH�WKH�WH-
QHWV�RI� WKH�+HOVLQNL�'HFODUDWLRQ��DQG�KDV�EHHQ�DSSURYHG�
E\� WKH� $GDQD� &LW\� (GXFDWLRQ� DQG� 5HVHDUFK� +RVSLWDO��
0HGLFDO� )DFXOW\� (WKLFDO� &RPPLWWHH�� �DSSURYDO� QXPEHU��
�����������

Informed Consent: 

$OO�WKH�SDUWLFLSDQWV¶�ULJKWV�ZHUH�SURWHFWHG�DQG�ZULWWHQ�LQ-
IRUPHG�FRQVHQWV�ZHUH�REWDLQHG�EHIRUH�WKH�SURFHGXUHV�DF-
FRUGLQJ�WR�WKH�+HOVLQNL�'HFODUDWLRQ�

Author Contributions: 

&RQFHSW�±�6�%�6���*�<�g���'HVLJQ���6�%�6���*�<�g���6XSHU-
YLVLRQ���6�%�6���*�<�g���5HVRXUFHV���6�%�6���*�<�g���0DWH-
ULDOV���6�%�6���*�<�g���'DWD�&ROOHFWLRQ�DQG�RU�3URFHVVLQJ�
�� 6�%�6��� *�<�g�7�6�� �$QDO\VLV� DQG�� RU� ,QWHUSUHWDWLRQ� ��
6�%�6���*�<�g�7�6���/LWHUDWXUH�6HDUFK���6�%�6���*�<�g�7�6���
:ULWLQJ�0DQXVFULSW���6�%�6���*�<�g�7�6���&ULWLFDO�5HYLHZ�
��6�%�6���*�<�g�7�6��

&RQÀLFW�RI�,QWHUHVW��
7KH�DXWKRUV�KDYH�QR�FRQÀLFW�RI�LQWHUHVW�WR�GHFODUH��

Financial Disclosure: 

7KH�DXWKRUV�GHFODUHG�WKDW�WKLV�VWXG\�KDV�UHFHLYHG�QR�¿QDQ-
FLDO�VXSSRUW
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:+2�&RURQDYLUXV��&29,'�����'DVKERDUG� _�:+2�
&RURQDYLUXV� �&29,'�����'DVKERDUG�:LWK�9DFFLQD-
WLRQ�'DWD��� KWWS��ZZZ�FRYLG���ZKR�LQW��$FFHVV�GDWH��
���'HFHPEHU�������

<DQJ�;��<X�<��;X� -�� 6KX�+��;LD� -�� /LX�+��:X�<��
=KDQJ�/��<X�=��)DQJ�0��<X�7��:DQJ�<��3DQ�6��=RX�
;��<XDQ�6��6KDQJ�<��&OLQLFDO�FRXUVH�DQG�RXWFRPHV�RI�
FULWLFDOO\�LOO�SDWLHQWV�ZLWK�6$56�&R9���SQHXPRQLD�LQ�
:XKDQ�� &KLQD�� D� VLQJOH�FHQWHUHG�� UHWURVSHFWLYH�� RE-
VHUYDWLRQDO�VWXG\��/DQFHW�5HVSLU�0HG����������������
���� (SXE� ����� )HE� ���� (UUDWXP� LQ�� /DQFHW� 5HVSLU�
0HG�� ����������H���� 30,'�� ���������� 30&,'��
30&��������

)URWD�$;��9LHLUD�0&��6RDUHV�&&6��6LOYD�36'��6LOYD�
*06'�� 0HQGHV� )616�� 0D]]ROL�5RFKD� )�� 9HORVR�
++��&RVWD�$''��/DPDV�&'&��9DOHWH�5RVDOLQR�&0��
*RQoDOYHV�75��&RVWD�+6��5RGULJXHV�-XQLRU�/)��0HGL-
DQR�0))��)XQFWLRQDO�FDSDFLW\�DQG�UHKDELOLWDWLRQ�VWUDWH-
JLHV�LQ�&RYLG����SDWLHQWV��FXUUHQW�NQRZOHGJH�DQG�FKDO-
OHQJHV��5HY�6RF�%UDV�0HG�7URS����������H����������

9HQNDWHVDQ�3��1,&(�JXLGHOLQH�RQ�ORQJ�&29,'��/DQ-
FHW�5HVSLU�0HG�����������������

+HHVDNNHUV�+��YDQ�GHU�+RHYHQ�-*��&RUVWHQ�6��-DQVVHQ�
,��(ZDOGV�(��6LPRQV�.6��:HVWHUKRI�%��5HWWLJ�7&'��
-DFREV�&��YDQ�6DQWHQ�6��6ORRWHU�$-&��YDQ�GHU�:RXGH�
0&(��YDQ�GHQ�%RRJDDUG�0��=HJHUV�0��&OLQLFDO�2XW-
FRPHV�$PRQJ�3DWLHQWV�:LWK���<HDU�6XUYLYDO�)ROORZ-
LQJ� ,QWHQVLYH� &DUH� 8QLW� 7UHDWPHQW� IRU� &29,'�����
-$0$����������������������

+HUULGJH�06��&KHXQJ�$0��7DQVH\�&0��0DWWH�0DU-
W\Q� $�� 'LD]�*UDQDGRV� 1�� $O�6DLGL� )�� &RRSHU� $%��
*XHVW�&%��0D]HU�&'��0HKWD�6��6WHZDUW�7(��%DUU�$��
&RRN�'�� 6OXWVN\�$6��&DQDGLDQ�&ULWLFDO�&DUH�7ULDOV�
*URXS��2QH�\HDU�RXWFRPHV�LQ�VXUYLYRUV�RI�WKH�DFXWH�
UHVSLUDWRU\� GLVWUHVV� V\QGURPH��1�(QJO� -�0HG�������
���������������

:+242/���0HDVXULQJ�4XDOLW\�RI�/LIH_�7KH�:RUOG�
+HDOWK�2UJDQL]DWLRQ��KWWS��ZZZ�HKR�LQW��$FFHVV�GDWH��
���'HFHPEHU�������

+XQW� 60�� 0F(ZHQ� -�� 0F.HQQD� 63�� 0HDVXULQJ�
+HDOWK�6WDWXV��$�1HZ�7RRO�)RU�&OLQLFLDQV�DQG�(SLGH-
PLRORJLVWV��7KH�-RXUQDO�RI�WKH�5R\DO�&ROOHJH�RI�*HQ-
HUDO�3UDFWLWLRQHUV���������������������

ùLPúHN�77��<�PLQ�7(��6HUWHO�0��g]W�UN�$��<�PLQ�0��
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ABSTRACT

Objective: 
7KLV� VWXG\�DVVHVVHG� WKH� LPSDFW�RI� D����PLQXWH�RVWHRSRURVLV� HGXFDWLRQ� VHVVLRQ�RQ�
awareness and lifestyle changes in 76 elderly participants in senior day centers.

Material and Methods: 
,Q� WKLV� VLQJOH�JURXS� LQWHUYHQWLRQDO� VWXG\��SDUWLFLSDQWV� FRPSOHWHG� WKH�2VWHRSRURVLV�
.QRZOHGJH�$VVHVVPHQW�7RRO��2.$7��EHIRUH�DQG�DIWHU�WKH�HGXFDWLRQDO�VHVVLRQ��$OVR�
RQH�PRQWK�IROORZ�XS�ZDV�FRQGXFWHG�ZLWK����SDUWLFLSDQWV��LQ�ZKLFK�WKH�SULPDU\�IR�
FXV�ZDV�RQ�2.$7�VFRUH�FKDQJHV�DQG�VHFRQGDU\�RXWFRPHV�UHODWHG�WR�GLHWDU\�FDOFLXP�
LQWDNH��H[HUFLVH��DQG�VXQ�H[SRVXUH�

Results: 
7KH�PHDQ�SUH�HGXFDWLRQ�2.$7�VFRUH�ZDV���������������,W�ZDV�KLJKHU�LQ�WKH�KLJK�
O\�HGXFDWHG�SDUWLFLSDQWV��S �������7KH�PHDQ�SRVW�HGXFDWLRQ�2.$7�VFRUH�ZDV�������
���������DQG�WKH�2.$7�VFRUHV�VLJQL¿FDQWO\�LPSURYHG�IROORZLQJ�HGXFDWLRQ��S���������
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SK\VLFDO�DFWLYLW\�DQG�VXQ�H[SRVXUH������������������DQG���������UHVSHFWLYHO\��

Conclusion: 
(GXFDWLRQ� LPSURYHG� NQRZOHGJH� DQG� DZDUHQHVV� RI� RVWHRSRURVLV� LQ� PLGGOH�DJHG�
DQG�ROGHU�DGXOWV��DQG�WKLV�LPSURYHPHQW�ODVWHG�IRU�D�PHGLXP�WLPHIUDPH��7KLV�VWXG\�
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ÖZ

Amaç: 
%X� oDOÕúPD�� \DúOÕ�PHUNH]OHULQGHNL� ��� NDWÕOÕPFÕGD� ��� GD�
NLNDOÕN� ELU� RVWHRSRUR]� H÷LWLP�RWXUXPXQXQ� IDUNÕQGDOÕN� YH�
\DúDP�WDU]Õ�GH÷LúLNOLNOHUL��]HULQGHNL�HWNLVLQL�GH÷HUOHQGLUGL�

Gereç ve Yöntemler: 
%X� WHN� JUXSOX� JLULúLPVHO� oDOÕúPDGD� NDWÕOÕPFÕODU� H÷LWLP�
RWXUXPXQGDQ� |QFH� YH� VRQUD� 2VWHRSRUR]� %LOJL� 'H÷HU�
OHQGLUPH�$UDFÕQÕ��2.$7��GROGXUGXODU��.ÕUN�ELU�NDWÕOÕPFÕ\�
OD���D\OÕN�WDNLS�GH�\DSÕOGÕ��EX�WDNLSWH�ELULQFLO�RGDN�QRNWDVÕ�
2.$7�VNRUX�GH÷LúLNOLNOHUL\GL�YH�LNLQFLO�VRQXoODU�GL\HW�LOH�
NDOVL\XP�DOÕPÕ��HJ]HUVL]�YH�J�QHúH�PDUX]�NDOPD�LOH�LOJL��
liydi.

Bulgular: 
(÷LWLP� |QFHVL� RUWDODPD� 2.$7� SXDQÕ� ����� �������� LGL��
%X�RUWDODPD�\�NVHN�H÷LWLPOL�NDWÕOÕPFÕODUGD�GDKD�\�NVHN�
WL� �S �������(÷LWLP� VRQUDVÕ� RUWDODPD�2.$7�SXDQÕ� ������
��������ROXS��H÷LWLP�VRQUDVÕQGD�2.$7�SXDQODUÕQGD�DQODP�
OÕ� L\LOHúPH�\DúDQGÕ� �S���������3XDQODU���D\�VRQUD�D]DOGÕ�
�S ������ DQFDN� KkOk� EDúODQJÕoWDNL� SXDQODUGDQ� \�NVHNWL�
���������� (÷LWLP� P�GDKDOHVLQGHQ� VRQUD�� NDWÕOÕPFÕODUÕQ�
G|UWWH�ELUL�VD÷OÕNOÕ�DOÕúNDQOÕNODU�EHQLPVHGL��HQ�\D\JÕQ�RODQÕ�
EHVOHQPH�GH÷LúLNOLNOHUL\GL��EXQX�DUWDQ�¿]LNVHO�DNWLYLWH�YH�
J�QHúOHQPH�WDNLS�HGL\RUGX��VÕUDVÕ\OD����������������YH�
��������

Sonuç: 
(÷LWLP��RUWD�\DúOÕ�YH�\DúOÕODUGD�RVWHRSRUR]D�LOLúNLQ�ELOJL�YH�
IDUNÕQGDOÕ÷Õ�DUWÕUGÕ�YH�EX�IDUNÕQGDOÕN�RUWD�ELU�]DPDQ�GLOLPL�
ER\XQFD� GHYDP� HWWL�� %X� oDOÕúPD� SURIHV\RQHO� WDUDIÕQ�
GDQ� \DSÕODQ� NÕVD� H÷LWLPLQ� \DúOÕ� J�QG�]� PHUNH]OHULQLQ�
NDWÕOÕPFÕODUÕ�LoLQ�ID\GDOÕ�ROGX÷XQX�YH�EX�PHUNH]OHULQ�|Q�
OH\LFL�H÷LWLP�LoLQ�LGHDO�\HUOHU�RODELOHFH÷LQL�J|VWHUGL�

Anahtar Kelimeler: 
2VWHRSRUR]��(÷LWLP��<DúOÕ�PHUNH]OHUL��<DúDP�WDU]Õ�GH÷LúLN�
likleri

INTRODUCTION
:LWK� DQ� LQFUHDVH� LQ� WKH� HOGHUO\�SRSXODWLRQ�� RVWHRSRURVLV�
KDV�EHFRPH�D�PDWWHU�RI�FRQFHUQ��*OREDOO\��WKH�SUHYDOHQFH�
RI�RVWHRSRURVLV�LV��������DQG�RVWHRSHQLD�DIIHFWV�������RI�
WKH� SRSXODWLRQ� �����$PRQJ� WKH� HOGHUO\�� RVWHRSRURVLV� KDV�
D�ZRUOGZLGH�SUHYDOHQFH�RI� �������ZLWK� WKH�KLJKHVW� UDWH�
UHSRUWHG�LQ�$VLD������������,W�FDXVHV�PRUH�WKDQ�����PLOOLRQ�
IUDFWXUHV�SHU�\HDU��UHVXOWLQJ�LQ�IUDFWXUHV�HYHU\�WKUHH�VHFRQGV�
�����7KH�JOREDO� LQFLGHQFH�RI�KLS� IUDFWXUHV� LV�SURMHFWHG� WR�
LQFUHDVH� VLJQL¿FDQWO\�� ZLWK� DQ� H[SHFWHG� ����� LQFUHDVH�
LQ�PHQ�DQG�������LQFUHDVH� LQ�ZRPHQ�E\�����������7KH�
GLVDELOLW\�DGMXVWHG�OLIH�\HDUV�ORVW�LQ�(XURSH�GXH�WR�RVWHR�
SRURVLV�VXUSDVV�WKRVH�RI�FRPPRQ�FDQFHUV��H[FHSW�IRU�OXQJ�
FDQFHU������7KH�PRVW�VLJQL¿FDQW�GHPRJUDSKLF�FKDQJHV�DUH�
DQWLFLSDWHG�LQ�$VLD��ZKHUH�WKH�SHUFHQWDJH�RI�KLS�IUDFWXUHV�
LV�SUHGLFWHG�WR�LQFUHDVH�IURP�����LQ������WR�����LQ�������
XQGHUVFRULQJ�WKH�XUJHQW�QHHG�IRU�SUHYHQWLYH�VWUDWHJLHV�����

$� V\VWHPDWLF� UHYLHZ� KLJKOLJKWHG� WKH� XQPHW� LQIRUPDWLRQ�
QHHGV�RI�SDWLHQWV�ZLWK�RVWHRSRURVLV��SDUWLFXODUO\�UHJDUGLQJ�
WKH� QDWXUH� RI� WKHLU� FRQGLWLRQ��PHGLFDWLRQV�� VHOI�PDQDJH�
PHQW�� DQG� IROORZ�XS� FDUH� ����� :KHQ� HGXFDWLRQDO� LQWHU�
YHQWLRQV� LQ� ROGHU� DGXOWV�ZHUH� UHYLHZHG�� SDWLHQWV
� XQGHU�
VWDQGLQJ� RI� RVWHRSRURVLV� VLJQL¿FDQWO\� LPSURYHG�ZLWK� DOO�
DSSURDFKHV�LQFOXGLQJ�3RZHU3RLQW�SUHVHQWDWLRQV�ZLWK�GLV�
FXVVLRQV��HGXFDWLRQDO�SURJUDPV�ZLWKLQ�FODVVHV��VHOI�PDQ�
DJHPHQW� FRXUVHV�� FRPSXWHUL]HG� VXSSRUW� SURJUDPV�� DQG�
EUXVK�XS�FRXUVHV������,Q�WRGD\
V�ZRUOG��ZLWK�WKH�JURZLQJ�
EXUGHQ�RI�RVWHRSRURVLV�DQG�WKH�IUDFWXUHV�LW�FDQ�FDXVH��LQ�
IRUPDWLRQ� RI�PLGGOH�DJHG� DQG� HOGHUO\� LQGLYLGXDOV� DERXW�
this condition is very critical.
6HQLRU�FHQWHUV��ZKLFK�DUH�FUXFLDO�FRPPXQLW\�KXEV�IRU�WKH�
HOGHUO\�� RIIHU� HQYLURQPHQWV� IRU� KHDOWK� LQIRUPDWLRQ��7\S�
LFDOO\�� SHRSOH� DWWHQG� WKHVH� FHQWHUV� IRU� VRFLDOL]DWLRQ�� UHF�
UHDWLRQDO�DFWLYLWLHV��DQG�GDLO\�OLIH�VXSSRUW��3DUGDVDQL�DQG�
%HUNPDQ� LQYHVWLJDWHG� DWWHQGDQFH� SDWWHUQV� DQG� WKH� SHU�
FHLYHG�EHQH¿WV�RI�SDUWLFLSDWLRQ� LQ�VHQLRU�FHQWHUV� LQ�1HZ�
<RUN�&LW\��2I�WKH�����VHQLRU�FHQWHU�PHPEHUV��WKH�PDMRUL�
W\�DWWHQGHG�WKH�FHQWHUV�DSSUR[LPDWHO\�WKUHH�GD\V�D�ZHHN��
1HDUO\� DOO� PHPEHUV� �������� UHSRUWHG� YDULRXV� EHQH¿WV��
LQFOXGLQJ� VRFLDOL]DWLRQ�� HGXFDWLRQDO� SURJUDPV�� DFWLYLWLHV��
FRPSDQLRQVKLS��PHDOV��DQG�LPSURYHG�PHQWDO�DQG�SK\VLFDO�
ZHOO�EHLQJ������2VWHRSRURVLV�LQIRUPDWLRQ�VHVVLRQV�FDQ�EH�
HIIHFWLYHO\�RUJDQL]HG� LQ� VHQLRU�FHQWHUV��RIIHULQJ�DQ� LGHDO�
setting for group education and awareness of this condi�
tion.
%DVHG� RQ� SUDFWLFDO� H[SHULHQFH� DQG� IHHGEDFN� IURP� VWX�
GHQWV�� LW� LV� JHQHUDOO\� UHFRPPHQGHG� WKDW� OHFWXUHV� VKRXOG�
QRW� H[FHHG� ��� PLQXWHV� LQ� OHQJWK� �����$FFRUGLQJ� WR� RQH�
VWXG\�� DQDO\VLV� RI� VWXGHQW� FRQFHQWUDWLRQ� GXULQJ� OHFWXUHV�
LQGLFDWHG�WKDW�WKH�RSWLPDO�OHFWXUH�GXUDWLRQ�PD\�EH�DURXQG�
���PLQXWHV� UDWKHU� WKDQ� WKH� FRQYHQWLRQDO� ���PLQXWHV�� DV�
student concentration tended to decline after the initial 
������PLQXWHV�������*LYHQ�WKH�FKDOOHQJHV�DVVRFLDWHG�ZLWK�
ORQJ� HGXFDWLRQDO� VHVVLRQV��ZH� SODQQHG� D� VKRUW�� IRFXVHG��
���PLQXWH�SURJUDP�
7KLV�VWXG\�DLPHG�WR�DVVHVV�WKH�HIIHFW�RI�D�VKRUW��IRFXVHG�
���PLQXWH�RVWHRSRURVLV�HGXFDWLRQ�SURJUDP�LQ�VHQLRU�GD\�
FHQWHUV�DQG�REVHUYH�LWV�EHQH¿WV�RQ�NQRZOHGJH�DQG�DZDUH�
QHVV�DPRQJ�ODWH�PLGGOH�DJHG�DQG�HOGHUO\�SHRSOH�E\�DSS��
O\LQJ� SUH�� DQG� SRVW�HGXFDWLRQ� TXHVWLRQQDLUHV��7KH� VWXG\�
DOVR�DLPHG�WR�IROORZ�XS�WKH�SDUWLFLSDQWV�IRU�RQH�PRQWK�DQG�
DSSO\�WKH�VDPH�TXHVWLRQQDLUH�LQ�D�PHGLXP�WLPH�IUDPH�WR�
see if the effect was lasting.
:H�K\SRWKHVL]H�WKDW�WKHUH�ZLOO�EH�QR�VLJQL¿FDQW�GLIIHUHQFH�
LQ�WKH�SUH�HGXFDWLRQ�RVWHRSRURVLV�DZDUHQHVV�VFRUHV�ZKHQ�
FRPSDULQJ�DFURVV�YDULRXV�GHPRJUDSKLFV� VXFK�DV�JHQGHU��
HGXFDWLRQ�OHYHO��DJH��DQG�GLDJQRVLV�VWDWXV��VHUYLQJ�DV�RXU�
LQLWLDO�QXOO�K\SRWKHVLV��6HFRQGO\��ZH�SRVLW�WKDW�WKH�HGXFD�
WLRQDO�VHVVLRQ�LWVHOI�PD\�QRW�OHDG�WR�VLJQL¿FDQW�FKDQJHV�LQ�
DZDUHQHVV�RU� LQ� WKH�DGRSWLRQ�RI�KHDOWKLHU� OLIHVW\OH�EHKD��
YLRUV�DPRQJ�WKH�HOGHUO\�SDUWLFLSDQWV��ZKLFK�FRQVWLWXWHV�RXU�
VHFRQG�QXOO�K\SRWKHVLV��)LQDOO\��ZH�FRQVLGHU�WKH�SRVVLELOLW\�
WKDW�DQ\�LPSURYHPHQWV�LQ�DZDUHQHVV�RU�OLIHVW\OH�EHKDYLRUV�
REVHUYHG�LPPHGLDWHO\�IROORZLQJ�WKH�LQWHUYHQWLRQ�PD\�QRW�
EH�VXVWDLQHG�RYHU�WLPH��2XU�DOWHUQDWLYH�K\SRWKHVHV�VXJJHVW�
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WKDW�VLJQL¿FDQW�GLIIHUHQFHV�LQ�EDVHOLQH�DZDUHQHVV�ZLOO�H[LVW�
DPRQJ�GLIIHUHQW�GHPRJUDSKLF�JURXSV��WKDW�WKH�HGXFDWLRQDO�
LQWHUYHQWLRQ�ZLOO� LQGHHG� IRVWHU� D�PHDQLQJIXO� LQFUHDVH� LQ�
RVWHRSRURVLV�DZDUHQHVV�DQG�SRVLWLYH�OLIHVW\OH�FKDQJHV��DQG�
WKDW�WKHVH�EHQH¿WV��GHVSLWH�VRPH�GHFOLQH��ZLOO�UHPDLQ�KLJK�
FRPSDUHG�WR�SUH�HGXFDWLRQ�OHYHOV�DIWHU�RQH�PRQWK�SHULRG��

MATERIALS and METHODS
7KLV�LQWHUYHQWLRQDO�VWXG\�XVHG�D�VLQJOH�JURXS�DVVLJQPHQW�
PRGHO��7KLV� VWXG\� IROORZHG�D�EHIRUH�DQG�DIWHU�GHVLJQ� WR�
DVVHVV�WKH�LPSDFW�RI�RVWHRSRURVLV�HGXFDWLRQ�RQ�DZDUHQHVV�
OHYHOV�DPRQJ�ODWH�PLGGOH�DJHG�DQG�HOGHUO\�LQGLYLGXDOV�
7KLV�VWXG\�UHFHLYHG�HWKLFDO�DSSURYDO�IURP�WKH�ORFDO�FOLQL�
FDO�VWXGLHV�HWKLFV�FRPPLWWHH��DSSURYDO�GDWH��������������
GHFLVLRQ�QR�� ������ DQG�ZDV� UHJLVWHUHG� XQGHU� WKH� FOLQLFDO�
WULDO� LGHQWL¿HU� 1&7����������$OO� SDUWLFLSDQWV� SURYLGHG�
YROXQWDU\�LQIRUPHG�FRQVHQW�DQG�WKH�VWXG\�DGKHUHG�WR�WKH�
'HFODUDWLRQ�RI�+HOVLQNL�DQG�JRRG�FOLQLFDO�SUDFWLFH�JXLGH�
lines.
:H�FRQGXFWHG�D�VDPSOH�VL]H�FDOFXODWLRQ�XVLQJ�WKH�*3RZHU�
����VRIWZDUH�WR�HQVXUH�VWDWLVWLFDO�ULJRU�EHIRUH�LQLWLDWLQJ�WKH�
VWXG\��7KH� FDOFXODWLRQ�ZDV� JXLGHG� E\� DQ� D� SULRUL� SRZHU�
DQDO\VLV��DLPLQJ�IRU�D�KLJK�SUREDELOLW\����ȕ� �������WR�GH�
WHFW�WUXH�HIIHFWV��:H�VHW�D�VWULQJHQW�VLJQL¿FDQFH�WKUHVKROG�
�Į� �������DQG�HVWLPDWHG�WKH�HIIHFW�VL]H��G��WR�EH������LQGL�
FDWLQJ�D�PRGHUDWH�LPSDFW��$V�RXU�K\SRWKHVLV�SRVLWHG�WKDW�
RVWHRSRURVLV�HGXFDWLRQ�ZRXOG�LQFUHDVH�DZDUHQHVV�VFRUHV��
ZH�HPSOR\HG�D�RQH�WDLOHG�WHVW��%DVHG�RQ�WKHVH�FRQVLGHUD��
WLRQV��WKH�VDPSOH�VL]H�UHTXLUHG�ZDV����LQGLYLGXDOV�
7KH�LQFOXVLRQ�FULWHULD�ZHUH�LQGLYLGXDOV�EHWZHHQ����DQG����
\HDUV�RI�DJH��RI�DOO�VH[HV�ZLWK�QR�UHVWULFWLRQV��ZKR�FRXOG�EH�
HQUROOHG�LQ�WKH�HGXFDWLRQ�VHVVLRQ��DQG�ZKR�FRXOG�FRPSOHWH�
IROORZ�XS� DVVHVVPHQWV�� ([FOXVLRQ� FULWHULD� HQFRPSDVVHG�
LQGLYLGXDOV�ZLWK�VHYHUH�FRJQLWLYH� LPSDLUPHQWV�DQG�PHQ�
WDO� KHDOWK� FRQGLWLRQV�� SUH�H[LVWLQJ� NQRZOHGJH� RU� HGXFD�
WLRQDO�EDFNJURXQG�LQ�RVWHRSRURVLV��UHFHQW�SDUWLFLSDWLRQ�LQ�
RWKHU�RVWHRSRURVLV�HGXFDWLRQ�SURJUDPV��LQDELOLW\�WR�LQGH�
SHQGHQWO\� FRPSOHWH� WKH� TXHVWLRQQDLUH�� RU� HQJDJH� LQ� IRO�
ORZ�XS�FRPPXQLFDWLRQ�
7KHUH�ZHUH�IRXU�VHQLRU�FHQWHUV�LQ�0XUDWSDVD�0XQLFLSDOLW\��
$QWDO\D��:H�XVHG�UDQGRP�RUJ� WR�VHOHFW� WKUHH�RI� WKH� IRXU�
FHQWHUV�DQG�VHQW�606�PHVVDJHV�WR�WKH�DWWHQGHHV��UHVXOWLQJ�
LQ�WKH�UHFUXLWPHQW�RI����SDUWLFLSDQWV�
%HIRUH�WKH�HGXFDWLRQDO�VHVVLRQ��WKH�SDUWLFLSDQWV�SURYLGHG�
GHPRJUDSKLF�LQIRUPDWLRQ��LQFOXGLQJ�DJH��VH[��HGXFDWLRQDO�
EDFNJURXQG��SHUVRQDO�KLVWRU\�RI�RVWHRSRURVLV�DQG�RVWHRSR�
URWLF�IUDFWXUHV��DQG�IDPLO\�KLVWRU\�RI�IUDFWXUHV��7KH\�DOVR�
FRPSOHWHG� WKH� 2.$7�� D� TXHVWLRQQDLUH� WKDW� LQFOXGHG� WKH�
FDXVHV��ULVN�IDFWRUV��SUHYHQWLRQ��GLDJQRVLV��DQG�WUHDWPHQW�
RI�WKH�GLVHDVH��7KLV�WHVW�ZDV�RULJLQDOO\�GHYHORSHG�E\�.LP�
HW� DO��� LQ� ����� DQG� WHVWHG� E\�.ÕOÕF� DQG�(UFL� IRU� YDOLGLW\�
DQG�UHOLDELOLW\�LQ�7XUNLVK�����������/DWHU��LW�ZDV�VKRUWHQHG�
LQ������E\�:LQ]HQEHUJ�HW�DO���DV�D����LWHP�TXHVWLRQQDLUH�
ZLWK�
WUXH�
�
IDOVH�
�RU�
GRQ
W�NQRZ
�DQVZHUV�������(DFK�FRU�
UHFW�UHVSRQVH�VFRUHG���SRLQW��DQG�LQFRUUHFW�
GRQ
W�NQRZ
�UH�
VSRQVHV�VFRUHG����7KH�PD[LPXP�DFKLHYDEOH�VFRUH�ZDV����
7KH�SUH�HGXFDWLRQ�TXHVWLRQQDLUH�¿OOHG�RXW�EHIRUH�WKH�HGX�
FDWLRQ�ZDV�UHIHUUHG�WR�DV�
2.$7�$�¶�(GXFDWLRQDO�VHVVLRQV�

were conducted at three different senior centers on sepa�
UDWH�GD\V��RQFH�DW�HDFK�FHQWHU��ZLWK�HDFK�SDUWLFLSDQW�JURXS�
DFFRPPRGDWLQJ� DSSUR[LPDWHO\� ��� SHRSOH�� ,W� LQFOXGHG� D�
���PLQXWH� LQIRUPDWLYH� VHVVLRQ� OHG� E\� WKH� VDPH�SK\VLDW�
ULVW� FRYHULQJ�YDULRXV�RVWHRSRURVLV�UHODWHG� WRSLFV�ZLWK����
VOLGHV�� 7KH� VOLGHV� XVHG� LQIRUPDWLRQ� IURP� WZR� UHSXWDEOH�
VRXUFHV��WKH�SDWLHQW�LQIRUPDWLRQ�SDJHV�RI�WKH�,QWHUQDWLRQDO�
2VWHRSRURVLV�)RXQGDWLRQ�ZHEVLWH��KWWS���ZZZ�RVWHRSRUR�
VLV�IRXQGDWLRQ�SDWLHQWV�� DQG� WKH�:+2�+HDOWK� (GXFDWLRQ�
%RRNOHW�� WR� GHOLYHU� FRQFLVH� LQIRUPDWLRQ� RQ� RVWHRSRURVLV�
GH¿QLWLRQ�� FDXVHV�� ULVNV�� FRPSOLFDWLRQV�� GLHWDU\� RSWLRQV��
DQG�H[HUFLVH�UHFRPPHQGDWLRQV��$IWHU�WKH�HGXFDWLRQDO�VHV�
VLRQ�� SDUWLFLSDQWV� ZHUH� UHTXHVWHG� WR� FRPSOHWH� WKH� VDPH�
TXHVWLRQQDLUH� DJDLQ�� UHIHUUHG� WR� DV� µ2.$7�%�¶� WR� DVVHVV�
DQ\�FKDQJHV�LQ�NQRZOHGJH��,Q�DGGLWLRQ��WKH\�KDG�WKH�RS�
SRUWXQLW\�WR�DGGUHVV�WKHLU�TXHULHV�IROORZLQJ�FRPSOHWLRQ�RI�
WKH�TXHVWLRQQDLUH�
2QH�PRQWK�ODWHU��ZH�FRQGXFWHG�D�IROORZ�XS�LQWHUYLHZ��HLW��
KHU�LQ�SHUVRQ�RU�RYHU�WKH�SKRQH��ZLWK����RI�WKH����SDUWLF�
LSDQWV�� DV�ZH�ZHUH�DEOH� WR� UHDFK�RQO\����RI� WKHP�� WR�DV�
sess the level of retained knowledge and lifestyle changes. 
'XULQJ� WKLV� IROORZ�XS�� ZH� UHTXHVWHG� WKH� SDUWLFLSDQWV� WR�
FRPSOHWH� WKH� TXHVWLRQQDLUH� RQFH�PRUH�� ODEHOLQJ� LW� DV� WKH�

2.$7�&�¶� )XUWKHUPRUH�� ZH� JDWKHUHG� LQIRUPDWLRQ� DERXW�
DQ\�FKDQJHV� WKH\�PD\�KDYH�PDGH� WR� WKHLU�GLHWDU\�KDELWV��
H[HUFLVH�URXWLQHV��DQG�VXQ�H[SRVXUH�VLQFH�WKH�LQLWLDO�HGXFD�
WLRQDO�LQWHUYHQWLRQ��7KH�ÀRZ�RI�SDUWLFLSDQW�LQYROYHPHQW�LQ�
WKLV�VWXG\�LV�LOOXVWUDWHG�LQ�)LJXUH���

    Figure 1. 3DUWLFLSDQW�6WXG\�)ORZ

7R� DVVHVV� WKH� VXLWDELOLW\� RI� WKLV� VDPSOH� VL]H��ZKLFK�ZDV�
���IRU�WKH���PRQWK�DVVHVVPHQW��ZH�FRQGXFWHG�D�SRVW�KRF�
SRZHU� DQDO\VLV� XVLQJ� WKH� *3RZHU� �����:LWK� ��� LQGLYL��
GXDOV�DYDLODEOH��ZH�DLPHG�WR�GHWHFW�GLIIHUHQFHV�LQ�PHDQV�
EHWZHHQ� WKH� 2.$7�%� DQG� 2.$7�&� XVLQJ� D� RQH�WDLOHG�
WHVW� �K\SRWKHVL]LQJ� WKDW� WKH� VFRUHV� ZRXOG� GHFUHDVH� LQ� ��
PRQWK���DQG�ZH�VHW�DQ�HIIHFW�VL]H�RI������DQG�DQ�DOSKD�HUURU�
SUREDELOLW\�RI�������7KH�SRZHU�DQDO\VLV�UHVXOWHG�LQ�D�SRZ�
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HU�RI�������LQGLFDWLQJ�WKDW�RXU�VDPSOH�VL]H�ZDV�ZHOO�VXLWHG�
IRU�GHWHFWLQJ�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�GH�
SHQGHQW�PHDQV�
7KH�SULPDU\�RXWFRPH�PHDVXUH�ZDV�WKH�FKDQJH�LQ�WKH�SDU�
WLFLSDQWV
�NQRZOHGJH�DQG�DZDUHQHVV�RI�RVWHRSRURVLV�DIWHU�
WKH� HGXFDWLRQDO� LQWHUYHQWLRQ�� ZLWK� KLJKHU� 2.$7� VFRUHV�
LQGLFDWLQJ�LPSURYHG�DZDUHQHVV��7KLV�HYDOXDWLRQ�ZDV�FRQ�
GXFWHG�DW�EDVHOLQH��LPPHGLDWHO\�DIWHU�WKH�HGXFDWLRQ�VHVVLRQ�
�VKRUW�WLPHIUDPH���DQG���PRQWK�DIWHU�WKH�HGXFDWLRQ�VHVVLRQ�
�PHGLXP� WLPHIUDPH��� 7KH� VHFRQGDU\� RXWFRPH� PHDVXUH�
HYDOXDWHG�WKH�SDUWLFLSDQWV
�OLIHVW\OH�FKDQJHV��LQFOXGLQJ�DQ�
DVVHVVPHQW�RI�ZKHWKHU�HGXFDWLRQ�LQÀXHQFHG�WKHLU�GLHWDU\�
FDOFLXP�LQWDNH��H[HUFLVH�URXWLQHV��DQG�VXQ�H[SRVXUH��7KHVH�
DVVHVVPHQWV�ZHUH� FRQGXFWHG� DW� EDVHOLQH� DQG� RQH�PRQWK�
after the education session. 
7KHVH�PHWKRGV�ZHUH�FRQVLVWHQW�WKURXJKRXW�WKH�VWXG\�SH�
riod. Owing to direct interaction in our educational inter�
YHQWLRQ�� FRPSOHWH� EOLQGLQJ� ZDV� QRW� SRVVLEOH�� +RZHYHU��
VWDQGDUGL]HG�2.$7�TXHVWLRQV�DQG�VFRULQJ�PLQLPL]HG�WKH�
DVVHVVPHQW�ELDV��$�VLQJOH�JURXS� LQWHUYHQWLRQ�GHVLJQ�ZDV�
used for this study. 
:H�SODQQHG�WR�DVVHVV�WKH�HIIHFWV�RI�WKH�HGXFDWLRQ�SURJUDP�
E\�FRPSDULQJ�SDUWLFLSDQWV
�2.$7�$�VFRUHV�ZLWK�2.$7�%�
VFRUHV��DQG�2.$7�$�VFRUHV�ZLWK�2.$7�&�VFRUHV��:H�DOVR�
SODQQHG�WR�FRPSDUH�WKH�2.$7�%�VFRUHV�ZLWK�WKH�2.$7�&�
VFRUHV�WR�GHWHUPLQH�ZKHWKHU�WKH�SDUWLFLSDQWV�IRUJRW�ZKDW�
WKH\�KDG�OHDUQHG�LQ�WKH�HGXFDWLRQ�VHVVLRQ��$GGLWLRQDOO\��ZH�
SODQQHG� WR� H[DPLQH�FKDQJHV� LQ� OLIHVW\OH�EHKDYLRUV� �GLHW��
H[HUFLVH��DQG�VXQ�H[SRVXUH�� IROORZLQJ� WKH�SURJUDP��6WD�
WLVWLFDO�DQDO\VHV�ZHUH�FRQGXFWHG�XVLQJ�*UDSK3DG�3ULVP����
�*UDSK3DG�6RIWZDUH��6DQ�'LHJR��&$��86$���7KH�OHYHO�RI�
VWDWLVWLFDO� VLJQL¿FDQFH�ZDV� VHW� DW� S�������$V� WKH� FXUUHQW�
OLWHUDWXUH� ODFNV�0LQLPDO�&OLQLFDOO\� ,PSRUWDQW�'LIIHUHQFH�
YDOXHV�IRU�2.$7��ZH�SHUIRUPHG�VWDWLVWLFDO�DQDO\VHV�XVLQJ�
WKH�UDZ�VFRUHV��1R�RXWOLHUV�RU�H[WUHPH�YDOXHV�ZHUH�GHWHFW�
HG��DQG�DOO�WKH�GDWD�SRLQWV�IHOO�ZLWKLQ�WKH�H[SHFWHG�UDQJH�

RESULTS

Demographic Variables
The study population consisted of 76 individuals with a 
VH[�GLVWULEXWLRQ�RI����IHPDOHV�������DQG����PDOHV��������
7KH�DJH�RI� WKH�SDUWLFLSDQWV� UDQJHG� IURP���� WR����\HDUV��
ZLWK�D�PHDQ�DJH�RI�������\HDUV��������������RI�WKH�SDUWLF�
LSDQWV�KDG�D�KLJK�VFKRRO�RU�XQLYHUVLW\�GHJUHH��KLJKO\�HG�
XFDWHG���ZKLOH�����KDG�FRPSOHWHG�SULPDU\�RU�VHFRQGDU\�
VFKRRO��ORZ�HGXFDWHG���$SSUR[LPDWHO\�����RI�WKH�SDUWLF�
LSDQWV�KDG�D�SUHYLRXV�GLDJQRVLV�RI�RVWHRSRURVLV�����KDG�D�
KLVWRU\�RI�RVWHRSRURWLF�IUDFWXUHV��DQG�����UHSRUWHG�D�IDP�
LO\�KLVWRU\�RI�KLS��ZULVW��RU�YHUWHEUDO�IUDFWXUHV��7DEOH�,���

Table I. 'HPRJUDSKLF�&KDUDFWHULVWLFV�RI�6WXG\�3DUWLFLSDQWV

7DEOH�,,�SUHVHQWV�WKH�UHVXOWV�RI�WKH�2.$7�$�ZLWK�WKH�SHU�
FHQWDJH�RI�FRUUHFW�DQVZHUV�IRU�HDFK�LWHP��2I�WKH����TXHV�
WLRQV��RQO\���ZHUH�DQVZHUHG�FRUUHFWO\�E\�PRUH�WKDQ�����
RI�WKH�SDUWLFLSDQWV��7KHUH�ZHUH���TXHVWLRQV�WKDW�KDG�FRU�
UHFW�DQVZHU�SHUFHQWDJHV�EHORZ������µRVWHRSRURVLV�XVXDO�
O\�FDXVHV�V\PSWRPV�EHIRUH�IUDFWXUHV�RFFXU�¶�µDQ\�W\SH�RI�
SK\VLFDO�DFWLYLW\�LV�EHQH¿FLDO�IRU�RVWHRSRURVLV�¶�DQG�µWKHUH�
LV�D�VPDOO�DPRXQW�RI�ERQH�ORVV�LQ�WKH����\HDUV�IROORZLQJ�
WKH�RQVHW�RI�PHQRSDXVH�¶

Table II. &RUUHFW�$QVZHUV�RI�3UH�HGXFDWLRQ�2.$7
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Pre-education OKAT scores
7KH�PHDQ�2.$7�$�VFRUH�RI�WKH����LQGLYLGXDOV�ZDV������
�������� ����� FRQ¿GHQFH� LQWHUYDO� �&,��� ����� WR� ��������
UDQJLQJ�IURP���WR�����7KH�PHGLDQ�2.$7�$�VFRUH�ZDV���
��������&,����WR������
:H�SHUIRUPHG�WZR�WDLOHG�XQSDLUHG�W�WHVWV�WR�FRPSDUH�WKH�
2.$7�$�VFRUHV�RI�ORZ�HGXFDWHG�DQG�KLJKO\�HGXFDWHG�LQ�
GLYLGXDOV� DQG� IRXQG� D� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH�
�S ������� �7KH�PHDQ�VFRUHV�ZHUH������ �������� IRU� WKRVH�
ZLWK�ORZ�HGXFDWHG�DQG���������������IRU�WKRVH�ZLWK�KLJK�
HGXFDWLRQ��UHVXOWLQJ�LQ�D�GLIIHUHQFH�RI�����������&,�������
WR� ������� 7KH� SUH�HGXFDWLRQ� VFRUHV� RI� KLJKO\�HGXFDWHG�
LQGLYLGXDOV�ZHUH�KLJKHU�WKDQ�WKRVH�RI�ORZ�HGXFDWHG�LQGL�
YLGXDOV��:H� H[DPLQHG� WKH� UHODWLRQVKLS� EHWZHHQ� DJH� DQG�
2.$7�$�VFRUHV�XVLQJ�3HDUVRQ¶V�FRUUHODWLRQ�DQDO\VLV�DQG�
IRXQG�D�YHU\�ZHDN�OLQHDU�UHODWLRQVKLS��ZLWK�D�FRUUHODWLRQ�
FRHI¿FLHQW�FORVH�WR�]HUR��U������������&,��������WR��������
7KH�QHJDWLYH�VLJQ�RI� WKH�3HDUVRQ�FRUUHODWLRQ� LQGLFDWHG�D�
VOLJKW�LQYHUVH�UHODWLRQVKLS��VXJJHVWLQJ�WKDW��DV�DJH�WHQGHG�
WR� LQFUHDVH��2.$7�$� VFRUHV� WHQGHG� WR� GHFUHDVH�� EXW� QRW�
VLJQL¿FDQWO\��S �������
:H�SHUIRUPHG�WZR�WDLOHG�XQSDLUHG�W�WHVWV�WR�FRPSDUH�WKH�
2.$7�$� VFRUHV� EHWZHHQ� PDOHV� DQG� IHPDOHV�� WKHUH� ZDV�
QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH��S �������7KH�PHDQ�
VFRUHV�ZHUH��������������IRU�PDOHV�DQG��������������IRU�
IHPDOHV��UHVXOWLQJ�LQ�D�GLIIHUHQFH�RI������������&,��������
WR� �������� �:H� SHUIRUPHG� WZR�WDLOHG� XQSDLUHG� W�WHVWV� WR�
FRPSDUH�WKH�2.$7�$�VFRUHV�RI�LQGLYLGXDOV�ZLWK�DQG�ZLWK�
RXW�RVWHRSRURVLV�GLDJQRVLV��WKHUH�ZDV�QR�VWDWLVWLFDOO\�VLJ�
QL¿FDQW�GLIIHUHQFH��S �������7KH�PHDQ�VFRUHV�ZHUH�������
��������IRU�LQGLYLGXDOV�ZLWK�D�GLDJQRVLV�DQG��������������
IRU�WKRVH�ZLWKRXW��UHVXOWLQJ�LQ�D�GLIIHUHQFH�RI�����������
&,��������WR��������
7KH�VWDWLVWLFDO�DQDO\VLV�UHVXOWV�RI�WKH�SUH�HGXFDWLRQ�2.$7�
YDOXHV�DFFRUGLQJ�WR�HGXFDWLRQ�OHYHO��DJH��VH[��DQG�SUHVHQFH�
RI�RVWHRSRURVLV�GLDJQRVLV�DUH�VXPPDUL]HG�LQ�7DEOH�,,,�

Table III. 6WDWLVWLFDO�$QDO\VLV�RI�3UH�HGXFDWLRQ�6FRUHV��

Evaluating the effect of education
$PRQJ�WKH����SDUWLFLSDQWV��WKH�PHDQ�2.$7�$�VFRUH�ZDV�
��������������ZLWK�D�UDQJH�RI�����PLQLPXP�����PD[LPXP��
���� ����� &,�� ����� WR� �������� DQG� WKH� PHGLDQ� 2.$7�$�
VFRUH� ZDV� �� ��������&,�� �� WR� ����� 7KH�PHDQ� 2.$7�%�
VFRUH�ZDV����������������ZLWK�D�UDQJH�RI�����PLQLPXP�����
PD[LPXP�����������&,��������WR��������DQG�WKH�PHGLDQ�
2.$7�%�VFRUH�ZDV������������&,�����WR�����

7KH� UHVXOWV� RI� WKH� RQH�WDLOHG� SDLUHG� W�WHVW� FRQGXFWHG� WR�
DVVHVV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�2.$7�$�DQG�2.$7�%�
VFRUHV� RI� WKH� ��� SDUWLFLSDQWV� VKRZHG� KLJK� VLJQL¿FDQFH�
�S���������7KLV�RQH�WDLOHG�WHVW�ZDV�HPSOR\HG��LQ�OLQH�ZLWK�
our hypothesis that education would lead to an increase in 
VFRUHV��7KH�PHDQ�GLIIHUHQFHV�ZDV���������������7KH�����
FRQ¿GHQFH� LQWHUYDO� �&,�� IRU� WKH�PHDQ� GLIIHUHQFH� UDQJHG�
IURP������WR�������)LJXUH���LOOXVWUDWHV�WKH�SUH�DQG�SRVW�HG�
XFDWLRQ�2.$7�VFRUHV�RI����SDUWLFLSDQWV��7DEOH�,9�SUHVHQWV�
WKH�LPPHGLDWH�LPSDFW�RI�HGXFDWLRQ�RQ����SDUWLFLSDQWV�

                                       

Figure 2. 2.$7�VFRUHV�RI����SDUWLFLSDQWV�EHIRUH�DQG�LPPHGLDWHO\�DIWHU�
WKH�HGXFDWLRQ��0LGOLQHV�UHSUHVHQW�PHGLDQ�YDOXHV���2.$7�$��SUH�HGXFD�
WLRQ�VFRUHV��2.$7�%��SRVW�HGXFDWLRQ�VFRUHV��

$PRQJ�WKH����SDUWLFLSDQWV�ZKR�FRPSOHWHG�WKH�RQH�PRQWK�
IROORZ�XS��WKH�PHDQ�2.$7�$�VFRUH�ZDV���������������ZLWK�
D�UDQJH�RI�����PLQLPXP����PD[LPXP����������&,�������
WR���������DQG�WKH�PHGLDQ�2.$7�$�VFRUH�ZDV�����������
&,����WR������7KH�PHDQ�2.$7�&�VFRUH�ZDV����������������
ZLWK�D�UDQJH�RI�����PLQLPXP�����PD[LPXP�����������&,��
������ WR� �������� DQG� WKH�PHGLDQ�2.$7�&� VFRUH�ZDV� ���
��������&,�����WR�����
7KH� UHVXOWV� RI� WKH� WZR�WDLOHG� SDLUHG� W�WHVW� FRQGXFWHG� WR�
DVVHVV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�2.$7�$�DQG�2.$7�&�
VFRUHV� RI� WKH� ��� SDUWLFLSDQWV� DOVR� VKRZHG� KLJK� VLJQL¿�
FDQFH��S���������7KH�PHDQ�GLIIHUHQFH�EHWZHHQ�ZDV������
���������7KH�����FRQ¿GHQFH� LQWHUYDO� �&,�� IRU� WKH�PHDQ�
GLIIHUHQFH�UDQJHG�IURP������WR�������7DEOH�,9�SUHVHQWV�WKH�
VXVWDLQHG�HIIHFWV�RI�HGXFDWLRQ�REVHUYHG�RQ����SDUWLFLSDQWV�
RYHU�WKH�FRXUVH�RI�RQH�PRQWK��

Table IV: 6WDWLVWLFDO�$QDO\VLV�RI�2.$7�6FRUH�&KDQJHV�3UH��DQG�3RVW�(G�
XFDWLRQ�DQG�$IWHU�2QH�0RQWK�)ROORZ�8S

Knowledge Decline in 1 month
:H�FRPSDUHG� WKH�2.$7�%�VFRUHV�RI� WKH����SDUWLFLSDQWV�
ZKR� FRPSOHWHG� WKH� TXHVWLRQQDLUH� RQH� PRQWK� ODWHU� ZLWK�
WKHLU� UHVSHFWLYH�2.$7�&� VFRUHV��$PRQJ� WKH� ��� SDUWLFL�
SDQWV��WKH�PHDQ�2.$7�%�VFRUH�ZDV����������������ZLWK�D�
UDQJH�RI�����PLQLPXP����PD[LPXP����������&,��������WR�
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��������DQG�WKH�PHGLDQ�ZDV������������&,�����WR������7KH�
PHDQ�2.$7�&�VFRUH�ZDV����������������ZLWK�D�UDQJH�RI�
����PLQLPXP����PD[LPXP�����������&,��������WR���������
DQG�WKH�PHGLDQ�ZDV������������&,�����WR�����
$�WZR�WDLOHG�SDLUHG�W�WHVW�ZDV�XVHG�WR�DVVHVV�WKH�GLIIHUHQFH�
EHWZHHQ�WKH�2.$7�%�DQG�2.$7�&�VFRUHV��DQG�WKHUH�ZDV�
D�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH��S ��������7KH�PHDQ�
GLIIHUHQFH�ZDV� í����� �������� �����&,�� ������ WR� ��������
)LJXUH���LOOXVWUDWHV�WKH�SUH�HGXFDWLRQ�2.$7��SRVW�HGXFD�
WLRQ�2.$7��DQG�2.$7��RQH�PRQWK�VFRUHV�RI����SDUWLFL�
SDQWV��7DEOH�,9�SUHVHQWV�WKH�NQRZOHGJH�GHFOLQH�REVHUYHG�
RQ����SDUWLFLSDQWV�RYHU�WKH�FRXUVH�RI�RQH�PRQWK��

                          
Figure 3. 2.$7� VFRUHV� RI� ��� SDUWLFLSDQWV� EHIRUH�� LPPHGLDWHO\� DIWHU�
DQG� RQH� PRQWK� DIWHU� WKH� HGXFDWLRQ�� 0LGOLQHV� UHSUHVHQW� PHGLDQ� YDO�
XHV�� �2.$7�$�� SUH�HGXFDWLRQ� VFRUHV��2.$7�%�� SRVW�HGXFDWLRQ� VFRUHV��
2.$7�&��VFRUHV�RQH�PRQWK�DIWHU�WKH�HGXFDWLRQ��

Life Style Changes  
$IWHU�UHFHLYLQJ�RVWHRSRURVLV�HGXFDWLRQ��DPRQJ�WKH����SDU�
WLFLSDQWV� WKDW�ZH� UHDFKHG�DIWHU�RQH�PRQWK�� VRPH�SDUWLFL�
SDQWV�PDGH� OLIHVW\OH�FKDQJHV��ZLWK�GLHWDU\�PRGL¿FDWLRQV�
EHLQJ� WKH�PRVW�FRPPRQ��$PRQJ� WKH����SDUWLFLSDQWV�����
��������� LQFUHDVHG� WKHLU� FDOFLXP� LQWDNH� DV� UHFRPPHQG�
HG�GXULQJ�WKH�HGXFDWLRQ�VHVVLRQ�DQG�������������GLG�QRW�
FKDQJH�WKHLU�GLHW��7KH�UHPDLQLQJ����SDUWLFLSDQWV����������
UHSRUWHG�WKDW�WKH\�KDG�DOUHDG\�KDG�D�KLJK�FDOFLXP�LQWDNH�
LQ�WKHLU�GLHW�SULRU�WR�HGXFDWLRQ��7HQ�SDUWLFLSDQWV����������
LQFUHDVHG�WKHLU�SK\VLFDO�DFWLYLW\�DV�UHFRPPHQGHG�DQG����
���������GLG�QRW�DOWHU�WKHLU�H[HUFLVH�KDELWV��7KH�UHPDLQ�
LQJ����SDUWLFLSDQWV����������PHQWLRQHG�WKDW�WKH\�KDG�DO�
UHDG\�HQJDJHG�LQ�UHJXODU�H[HUFLVH�SULRU�WR�WKHLU�HGXFDWLRQ��
7HQ�SDUWLFLSDQWV����������LQFUHDVHG�WKHLU�VXQ�H[SRVXUH�DV�
DGYLVHG�����SDUWLFLSDQWV����������PDLQWDLQHG�WKHLU�SUHYL�
RXV�VXQ�H[SRVXUH�KDELWV��7KH�UHPDLQLQJ�HLJKW�SDUWLFLSDQWV�
���������VWDWHG�WKDW�WKH\�DOUHDG\�KDG�WKH�PD[LPXP�OHYHO�
RI�VXQ�H[SRVXUH�HYHQ�EHIRUH�HGXFDWLRQ��)LJXUH���������������������������

                      
Figure 4. 1XPEHU�RI�LQGLYLGXDOV�SUDFWLFLQJ�GLHWDU\�FDOFLXP�LQWDNH��H[�
HUFLVH��DQG�VXQ�H[SRVXUH�EHIRUH�DQG�RQH�PRQWK�DIWHU�WKH�HGXFDWLRQ��%(��
%HIRUH�HGXFDWLRQ����PR�$(��RQH�PRQWK�DIWHU�HGXFDWLRQ��

DISCUSSION 
,Q�WKLV�VWXG\��ZH�DVVHVVHG�WKH�LPSDFW�RI�D�EULHI�RVWHRSR�
URVLV� HGXFDWLRQ� VHVVLRQ� E\� FRPSDULQJ� SUH�� DQG� SRVW�HG�
XFDWLRQ� TXHVWLRQQDLUH� VFRUHV�� DV� ZHOO� DV� SUH�HGXFDWLRQ�
DQG� RQH�PRQWK� TXHVWLRQQDLUH� VFRUHV��:H� DOVR� HYDOXDWHG�
NQRZOHGJH�UHWHQWLRQ�WKURXJK�RQH�PRQWK�IROORZ�XS�VFRUHV�
DQG�H[DPLQHG�OLIHVW\OH�FKDQJHV�UHVXOWLQJ�IURP�HGXFDWLRQ�
:H�FRQGXFWHG�WKLV�LQYHVWLJDWLRQ�WR�LPSURYH�RVWHRSRURVLV�
NQRZOHGJH�LQ�ODWH�PLGGOH�DJHG�DQG�HOGHUO\�LQGLYLGXDOV�DW�
VHQLRU�FHQWHUV��DFNQRZOHGJLQJ�LWV�VLJQL¿FDQW�LPSDFW�RQ�WKH�
TXDOLW\�RI�OLIH��GLVDELOLW\��DQG�KHDOWKFDUH�FRVWV�LQ�DQ�DJLQJ�
world.

$OWKRXJK�WKH�WKUHH�VHQLRU�KRXVHV�KDG�DOPRVW�DQ�HYHQ�VH[�
DQG� HGXFDWLRQ� GLVWULEXWLRQ�� RXU� VWXG\
V� ��� SDUWLFLSDQWV�
ZHUH� PRVWO\� KLJKO\�HGXFDWHG� IHPDOHV�� 7KLV� PD\� UHÀHFW�
ZRPHQ
V� JUHDWHU� LQWHUHVW� LQ� RVWHRSRURVLV� SURJUDPV� DQG�
SURDFWLYH� SXUVXLW� RI� NQRZOHGJH� HQULFKPHQW� DPRQJ� HGX�
cated individuals. The prevalence of osteoporosis in our 
VWXG\�������ZDV�VLPLODU�WR�WKDW�UHSRUWHG�LQ�$VLD���������
�����2QO\����RI�SDUWLFLSDQWV�UHSRUWHG�D�KLVWRU\�RI�RVWHRSR�
URWLF�IUDFWXUHV��DQG�����LQGLFDWHG�D�IDPLO\�KLVWRU\�RI�KLS��
ZULVW��DQG�YHUWHEUDO�IUDFWXUHV��+RZHYHU��LW�LV�LPSRUWDQW�WR�
QRWH�WKDW�WKHVH�SHUFHQWDJHV�PD\�EH�KLJKHU�GXH�WR�SRWHQWLDO�
PLVFRQFHSWLRQV��6RPH�SDUWLFLSDQWV�PLJKW�KDYH� FRQIXVHG�
PLQRU�WUDXPD�IUDFWXUHV�GXH�WR�RVWHRSRURVLV�ZLWK�RUGLQDU\�
IUDFWXUHV��RU�PD\�QRW�KDYH�EHHQ�DZDUH�RI�XQGLDJQRVHG�YHU�
WHEUDO� FRPSUHVVLRQ� IUDFWXUHV��$GGLWLRQDOO\�� VRPH�SDUWLFL�
SDQWV�PD\�QRW�KDYH�KDG�DQ�DFFXUDWH�UHFROOHFWLRQ�RI�WKHLU�
SDUHQWV
�PHGLFDO�FRQGLWLRQV�DQG�IUDFWXUH�KLVWRU\�
,Q�WKH�SUH�HGXFDWLRQ�TXHVWLRQQDLUH�WKHUH�ZHUH�WKUHH�TXHV�
WLRQV�ZLWK�FRUUHFW�DQVZHU�SHUFHQWDJHV�EHORZ������µRVWHR�
SRURVLV�XVXDOO\�FDXVHV�V\PSWRPV�EHIRUH�IUDFWXUHV�RFFXU¶��
µDQ\�W\SH�RI�SK\VLFDO�DFWLYLW\�LV�EHQH¿FLDO�IRU�RVWHRSRURVLV¶�
DQG�µWKHUH�LV�D�VPDOO�DPRXQW�RI�ERQH�ORVV�LQ�WKH����\HDUV�
IROORZLQJ�WKH�RQVHW�RI�PHQRSDXVH¶��7KHUHIRUH��FOLQLFLDQV�
VKRXOG�HPSKDVL]H�OHVVHU�NQRZQ�IHDWXUHV�VXFK�DV�WKH�VLOHQW�
QDWXUH�RI�RVWHRSRURVLV�� LPSRUWDQFH�RI� VSHFL¿F� H[HUFLVHV��
DQG�UDSLG�ERQH�ORVV�DIWHU�WKH�RQVHW�RI�PHQRSDXVH�
3DUWLFLSDQWV�ZLWK�XQLYHUVLW\�DQG�KLJK�VFKRRO�GHJUHHV�KDG�
KLJK�RVWHRSRURVLV�DZDUHQHVV�LQ�RXU�VWXG\��FRQVLVWHQW�ZLWK�
SULRU� UHVHDUFK�� ZKHUH� ROGHU� DQG� OHVV�HGXFDWHG� ZRPHQ�
VKRZHG�ORZHU�NQRZOHGJH�OHYHOV�������$QRWKHU�VWXG\�DOVR�
VKRZHG�WKDW�KLJKHU�HGXFDWHG�ZRPHQ�KDYH�EHWWHU�RVWHRSR�
URVLV�NQRZOHGJH�EXW�PD\�QRW�DOZD\V�DSSO\�LW�WR�GDLO\�OLIH�
�����
,Q� WKLV� VWXG\��ZH�REVHUYHG� WKDW�KLJKO\�HGXFDWHG� LQGLYLG�
XDOV�KDG�VLJQL¿FDQWO\�KLJKHU�VFRUHV�RQ�WKH�SUH�HGXFDWLRQ�
TXHVWLRQQDLUH��ZKLFK�LV�LQ�OLQH�ZLWK�RXU�K\SRWKHVLV��+RZ�
HYHU��QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�LQ�SUH�HGXFD�
WLRQ�2.$7�VFRUHV�ZHUH�IRXQG�EHWZHHQ�JHQGHUV�RU�EHWZHHQ�
individuals with and without a diagnosis of osteoporosis. 
:KLOH�RXU� LQLWLDO�K\SRWKHVHV� VXJJHVWHG� WKDW� IHPDOHV�DQG�
WKRVH�ZLWK�RVWHRSRURVLV�ZRXOG�VFRUH�KLJKHU��RXU�VWXG\�GLG�
QRW� VXSSRUW� WKHVH� H[SHFWDWLRQV�� )XUWKHUPRUH�� DOWKRXJK�
WKHUH� ZDV� D� WUHQG� RI� GHFUHDVLQJ� SUH�HGXFDWLRQ� 2.$7�
VFRUHV�ZLWK�LQFUHDVLQJ�DJH��WKH�GLIIHUHQFH�ZDV�QRW�VWDWLVWL�
FDOO\�VLJQL¿FDQW��&RQWUDU\�WR�RXU�K\SRWKHVLV��\RXQJHU�SDU�
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WLFLSDQWV�GLG�QRW�H[KLELW�KLJKHU�NQRZOHGJH�VFRUHV�
$� V\VWHPDWLF� UHYLHZ� E\�*DL� HW� DO� KLJKOLJKWHG� WKH� HIIHF�
tiveness of educational interventions in preventing osteo�
SRURVLV�LQ�ROGHU�DGXOWV�������,Q�D�VWXG\�RI�SHULPHQRSDXVDO�
ZRPHQ�DJHG��������DQ�RVWHRSRURVLV�VSHFL¿F�HGXFDWLRQDO�
LQWHUYHQWLRQ�LPSURYHG�NQRZOHGJH�DQG�KHDOWK�EHOLHIV�������
,Q�D�WZR�\HDU�WULDO�ZLWK�����ZRPHQ�DJHG��������LQWHUYHQ�
WLRQV� LQFOXGLQJ� DQ� RVWHRSRURVLV� OHDÀHW� DQG� JURXS�EDVHG�
HGXFDWLRQ�LPSURYHG�RVWHRSRURVLV�NQRZOHGJH��DQG�JURXS�
EDVHG� HGXFDWLRQ� VKRZHG� WKH� PRVW� VLJQL¿FDQW� LQFUHDVH�
������+RZHYHU��DQRWKHU�V\VWHPDWLF�UHYLHZ�KLJKOLJKWHG�WKH�
OLPLWHG�HYLGHQFH�IRU�WKH�HIIHFWLYHQHVV�RI�RVWHRSRURVLV�SD�
WLHQW�HGXFDWLRQ�DQG�HPSKDVL]HG�WKH�QHHG�IRU�KLJK�TXDOLW\�
UDQGRPL]HG�FRQWUROOHG�WULDOV�LQ�WKLV�DUHD�������

,Q� WKLV�VWXG\��D����PLQXWH�EULHI�HGXFDWLRQDO�VHVVLRQ�FRQ�
GXFWHG�RQ�D�JURXS�EDVLV�E\�D�SK\VLDWULVW�VLJQL¿FDQWO\�HQ�
KDQFHG�NQRZOHGJH�DQG�DZDUHQHVV�RI�RVWHRSRURVLV�DPRQJ�
PLGGOH�DJHG� DQG� HOGHUO\� SDUWLFLSDQWV�� ,W� LV�ZRUWK� QRWLQJ�
WKDW� VKRUWHU� HGXFDWLRQDO� VHVVLRQV� PD\� KDYH� DGYDQWDJHV��
HVSHFLDOO\� IRU�PLGGOH�DJHG� DQG� ROGHU� LQGLYLGXDOV��%DVHG�
RQ� WKH� H[SHULHQFH� RI� WKH� SK\VLDWULVW� ZKR� FRQGXFWHG� WKH�
WUDLQLQJ�� WKHUH�ZDV�QR�GLVSHUVLRQ�RI�DWWHQWLRQ�DPRQJ� WKH�
OLVWHQHUV�GXULQJ�WKH����PLQXWH�GXUDWLRQ��

7KLV�HGXFDWLRQ�PRGHO� LQ�RXU� VWXG\� LQFUHDVHG�NQRZOHGJH�
DQG� DZDUHQHVV�� ZKLFK� ZDV� ODUJHO\� VXVWDLQHG� GXULQJ� WKH�
RQH�PRQWK� IROORZ�XS��$OWKRXJK� WKHUH�ZDV� D� VWDWLVWLFDOO\�
VLJQL¿FDQW�GHFOLQH�LQ�NQRZOHGJH�LQ�RQH�PRQWK�ZKHQ�FRP�
SDUHG� WR�SRVW�HGXFDWLRQ�VFRUHV�� WKH�SUDFWLFDO� LPSDFW�ZDV�
UHODWLYHO\�PLQRU��DV�LW�ZDV�QHDU�RQH�SRLQW��&RPSDULQJ�WKH�
RQH�PRQWK�VFRUHV�ZLWK�WKH�SUH�HGXFDWLRQ�VFRUHV�UHYHDOHG�
WKDW�WKH�HGXFDWLRQDO�LQWHUYHQWLRQ�PDLQWDLQHG�D�ODVWLQJ�LP�
SDFW�� 1HYHUWKHOHVV�� WR� LPSURYH� IXWXUH� LQWHUYHQWLRQV�� ZH�
VXJJHVW�UHSHDWLQJ�HGXFDWLRQDO�SURJUDPV�WR�SUHYHQW�NQRZO�
edge decay.
:KLOH�NQRZOHGJH�DERXW�D� WRSLF� LV� LPSRUWDQW�� LW�GRHV�QRW�
always guarantee the practical application of that knowl�
HGJH�� )RU� LQVWDQFH�� EHLQJ� LQIRUPHG� DERXW� RVWHRSRURVLV�
PD\� QRW� DXWRPDWLFDOO\� UHVXOW� LQ� WKH� DGRSWLRQ� RI� KHDOWK\�
ERQH�KDELWV��7KLV�FDQ�RIWHQ�EH�OLQNHG�WR�D�ODFN�RI�VHOI�HI�
¿FDF\��ZKHUH�LQGLYLGXDOV�¿QG�LW�FKDOOHQJLQJ�WR�HIIHFWLYHO\�
LPSOHPHQW� QHFHVVDU\� OLIHVW\OH� FKDQJHV��7KHUHIRUH��ZKHQ�
DVVHVVLQJ�HGXFDWLRQDO�LQWHUYHQWLRQV�VXFK�DV�RXUV��LW�LV�HV�
VHQWLDO�WR�HYDOXDWH�WKHLU�LPSDFW�RQ�VHOI�HI¿FDF\��2QH�VWXG\�
IRXQG�WKDW�RVWHRSRURWLF�ZRPHQ�KDG�ORZ�VHOI�HI¿FDF\�LQ�
ÀXHQFHG�E\�IDFWRUV�VXFK�DV�DJLQJ��ODFN�RI�H[HUFLVH��SRRU�
GLHW�� DQG� NQRZOHGJH� JDSV� ������$QRWKHU� VWXG\� DVVHVVHG�
WKH�HIIHFWLYHQHVV�RI�DQ�RVWHRSRURVLV�HGXFDWLRQ�SURJUDP�LQ�
LPSURYLQJ� FDOFLXP� LQWDNH�� NQRZOHGJH�� DQG� VHOI�HI¿FDF\�
DPRQJ�ROGHU�EODFN�DGXOWV�DQG�UHSRUWHG�SRVLWLYH�RXWFRPHV�
������$�VWXG\�RQ�&KLQHVH�LPPLJUDQWV�DJHG������\HDUV�LQ�
WKH�8�6��HYDOXDWHG�D�VHOI�HI¿FDF\�EDVHG�RVWHRSRURVLV�HGX�
FDWLRQ�SURJUDP��7KH�UHVXOWV�UHYHDOHG�VLJQL¿FDQW�LPSURYH�
PHQWV� LQ� RVWHRSRURVLV� NQRZOHGJH�� H[HUFLVH� VHOI�HI¿FDF\��
DQG� PHGLFDWLRQ� DGKHUHQFH� DPRQJ� SDUWLFLSDQWV� ZKR� UH�
FHLYHG� WKH� LQWHUYHQWLRQ� ������3ULRU� WR�RXU� VWXG\�� DSSUR[�
LPDWHO\� RQH�TXDUWHU� ��������� �������� �������� RI� WKH�

SDUWLFLSDQWV�KDG�DOUHDG\�DGRSWHG�KHDOWK\�KDELWV�EHIRUH�WKH�
HGXFDWLRQ�VHVVLRQ��SRVVLEO\�EHFDXVH�WKH\�ZHUH�KHDOWK�FRQ�
scious senior center attendees. After the educational in�
WHUYHQWLRQ�� DQ� DGGLWLRQDO� TXDUWHU� ��������� �������� DQG�
��������RI�WKH�SDUWLFLSDQWV�HPEUDFHG�KHDOWK\�KDELWV�EDVHG�
on the guidance provided during education.

$� V\VWHPDWLF� UHYLHZ� RI� LQWHUQDWLRQDO� OLWHUDWXUH� RQ� PXO�
tifaceted osteoporosis group education found that it can 
LPSURYH� NQRZOHGJH�� TXDOLW\� RI� OLIH�� SK\VLFDO� DFWLYLW\��
SV\FKRVRFLDO� IXQFWLRQLQJ�� DQG� WUHDWPHQW� DGKHUHQFH� ������
$V�RXU�VWXG\
V�¿QGLQJV�KLJKOLJKW�WKH�VXEVWDQWLDO�SRWHQWLDO�
RI�D�FRQFLVH����PLQXWH�HGXFDWLRQDO�LQWHUYHQWLRQ�OHG�E\�D�
SK\VLFLDQ�DQG� LQFRUSRUDWLQJ�UHVRXUFHV�IURP�WKH�,2)�DQG�
WKH�:+2��WKLV�SURJUDP�FDQ�EH�XVHG�HLWKHU�DV�D�VWDQGDORQH�
DSSURDFK�RU�DV�DQ�LQWHJUDO�FRPSRQHQW�ZLWKLQ�PRUH�FRP�
SUHKHQVLYH�HGXFDWLRQDO�SURJUDPV��$Q�HQKDQFHG�SURJUDP�
FDQ�LQYROYH�GLHWDU\�JXLGDQFH�IURP�D�GLHWLWLDQ��DQG�H[HUFLVH�
VHVVLRQV�FRQGXFWHG�E\�D�SK\VLRWKHUDSLVW��

*URXS�PHHWLQJV�LQ�VHQLRU�FHQWHUV�DUH�YDOXDEOH�LQ�WHUPV�RI�
KHDOWK�LQIRUPDWLRQ��,Q�RXU�WUDLQLQJ�VHVVLRQV�ZLWK�DSSUR[�
LPDWHO\� ��� SDUWLFLSDQWV� SHU� JURXS��ZH� GHPRQVWUDWHG� WKH�
VXLWDELOLW\�RI�VHQLRU�FLWL]HQV
�GD\�FHQWHUV� IRU� WKHVH�PHHW�
LQJV�� 6XFK� HGXFDWLRQDO� RUJDQL]DWLRQV� KROG� SRWHQWLDO� IRU�
IXWXUH� UHVHDUFK� DQG� GHYHORSPHQW�� 'LVVHPLQDWLQJ� KHDOWK�
LQIRUPDWLRQ�UHJDUGLQJ�RVWHRSRURVLV�LQ�VHQLRU�FHQWHUV�PD\�
EH� D� SURPLVLQJ� DSSURDFK� IRU� FRPEDWLQJ� WKLV� FRPPRQ�
SUREOHP��$GGLWLRQDOO\��FOLQLFLDQV�VKRXOG�HPSKDVL]H� OHVV�
HU�NQRZQ�IHDWXUHV�VXFK�DV�WKH�VLOHQW�QDWXUH�RI�RVWHRSRUR�
VLV�� WKH� LPSRUWDQFH�RI�VSHFL¿F�H[HUFLVHV��DQG� UDSLG�ERQH�
ORVV�DIWHU�WKH�RQVHW�RI�PHQRSDXVH�

Limitations
$�OLPLWDWLRQ�RI�WKLV�VWXG\�LV�WKDW�RXU�SDUWLFLSDQW�SRRO�FRQ�
VLVWHG�RI�SURDFWLYH��ZHOO�HGXFDWHG�LQGLYLGXDOV�HQJDJHG�LQ�
FRPPXQLW\�FHQWHU�DFWLYLWLHV��ZKLFK�PD\�SRWHQWLDOO\�OLPLW�
EURDGHU�SRSXODWLRQ�UHSUHVHQWDWLRQ��+RZHYHU��WKHVH�SURDF�
WLYH�LQGLYLGXDOV�PD\�GHULYH�WKH�JUHDWHVW�EHQH¿W�IURP�HGX�
FDWLRQDO�LQWHUYHQWLRQV��ZKLFK�DOLJQV�ZLWK�WKH�IRFXV�RI�WKH�
present study. 

7KLV�VWXG\
V�XVH�RI�D�VLQJOH�JURXS�GHVLJQ��ZLWKRXW�D�FRQWURO�
JURXS��LV�DQRWKHU�OLPLWDWLRQ��:H�RSWHG�IRU�WKLV�DSSURDFK�WR�
LPPHGLDWHO\�SURYLGH�DOO�SDUWLFLSDQWV�ZLWK�SRWHQWLDOO\�EHQ�
H¿FLDO�HGXFDWLRQ��)XWXUH�UHVHDUFK�VKRXOG�FRQVLGHU�LQFOXG�
LQJ�D�FRQWURO�JURXS��RIIHULQJ�HGXFDWLRQ�DIWHU�WKH�VWXG\�WR�
HQKDQFH�FRPSDUDELOLW\�ZKLOH�XSKROGLQJ�HWKLFDO�FRQVLGHU�
ations.
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CONCLUSION
2VWHRSRURVLV�FDQ�OHDG�WR�IUDFWXUHV��GLVDELOLWLHV��DQG�D�UH�
GXFHG�TXDOLW\�RI�OLIH��QHFHVVLWDWLQJ�D�IRFXV�RQ�LWV�SUHYHQ�
WLRQ��GHWHFWLRQ��DQG�WUHDWPHQW��6HQLRU�FHQWHUV�FDQ�VHUYH�DV�
YDOXDEOH�SODFHV�IRU�HGXFDWLQJ�SHRSOH��7KLV�VWXG\�HQFRXU�
ages healthcare professionals to incorporate concise edu�
FDWLRQ� LQWR� WKHLU� UHJXODU�SUDFWLFHV��SRWHQWLDOO\� LPSURYLQJ�
WKHLU�KHDOWK��,GHQWLI\LQJ�HIIHFWLYH�HGXFDWLRQDO�PHWKRGV�XV�
LQJ�WKLV�PRGHO�LV�FUXFLDO��
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;LDR�3/��&XL�$<��+VX�&-��3HQJ�5��-LDQJ�1��;X�;+��
0D�<*�� /LX� '�� /X� +'�� *OREDO�� UHJLRQDO� SUHYD�
OHQFH��DQG�ULVN�IDFWRUV�RI�RVWHRSRURVLV�DFFRUGLQJ�WR�
WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ�GLDJQRVWLF�FULWHULD��D�
V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��2VWHRSRURV�,QW�
����������������������

6DODUL�1��'DUYLVKL�1��%DUWLQD�<��/DUWL�0��.LDHL�$��
+HPPDWL�0��6KRKDLPL�6��0RKDPPDGL�0��*OREDO�
SUHYDOHQFH�RI�RVWHRSRURVLV�DPRQJ� WKH�ZRUOG�ROGHU�
DGXOWV��D�FRPSUHKHQVLYH�V\VWHPDWLF�UHYLHZ�DQG�PH�
WD�DQDO\VLV��-�2UWKRS�6XUJ�5HV������������������

-RKQHOO�2��.DQLV�-$��$Q�HVWLPDWH�RI�WKH�ZRUOGZLGH�
SUHYDOHQFH�DQG�GLVDELOLW\�DVVRFLDWHG�ZLWK�RVWHRSRURW�
LF�IUDFWXUHV��2VWHRSRURV�,QW�����������������������

*XOOEHUJ�%��-RKQHOO�2��.DQLV�-$��:RUOG�ZLGH�SUR�
MHFWLRQV� IRU� KLS� IUDFWXUH�� 2VWHRSRURV� ,QW� ������
�������������

-RKQHOO�2��.DQLV�-$��$Q�HVWLPDWH�RI�WKH�ZRUOGZLGH�
SUHYDOHQFH�DQG�GLVDELOLW\�DVVRFLDWHG�ZLWK�RVWHRSRURW�
LF�IUDFWXUHV��2VWHRSRURV�,QW������������������������

5D\ERXOG�*��%DEDWXQGH�2��(YDQV�$/�� -RUGDQ� -/��
3DVNLQV�=��([SUHVVHG�LQIRUPDWLRQ�QHHGV�RI�SDWLHQWV�
ZLWK� RVWHRSRURVLV� DQG�RU� IUDJLOLW\� IUDFWXUHV�� D� V\V�
WHPDWLF�UHYLHZ��$UFK�2VWHRSRURV�����������������

*DL�4<��/Y�+��/L�<3��)X�40��/L�3��(GXFDWLRQ�LQ�
WHUYHQWLRQ�IRU�ROGHU�DGXOWV�ZLWK�RVWHRSRURVLV��D�V\V�
WHPDWLF�UHYLHZ��2VWHRSRURV�,QW���������������������

3DUGDVDQL�0�� %HUNPDQ�&��1HZ�<RUN�&LW\� 6HQLRU�
&HQWHUV��:KR�3DUWLFLSDWHV�DQG�:K\"�-�$SSO�*HURQ�
WRO���������������������

+HUVK�:5��-XQLXP�.��0DLOKRW�0��7LGPDUVK�3��,P�
SOHPHQWDWLRQ�DQG�HYDOXDWLRQ�RI�D�PHGLFDO�LQIRUPDW�
LFV�GLVWDQFH�HGXFDWLRQ�SURJUDP��-�$P�0HG�,QIRUP�
$VVRF��������������������

6WXDUW�-��5XWKHUIRUG�5-��0HGLFDO�VWXGHQW�FRQFHQWUD�
WLRQ�GXULQJ�OHFWXUHV��/DQFHW����������������������

� .LP� ..�� +RUDQ� 0/�*HQGOHU� 3�� 2VWHRSRURVLV�
NQRZOHGJH� WHVWV�� RVWHRSRURVLV� KHDOWK� EHOLHI� VFDOH��
DQG�RVWHRSRURVLV�VHOI�HI¿FDF\�VFDOH��$OOHQGDOH��0,��
*UDQG�9DOOH\�6WDWH�8QLYHUVLW\�������

.ÕOÕo�'��(UFL�%��2VWHRSRUR]�VDJOÕN�LQDQo�|OoHJL��RV�
WHRSRUR]� |]�HWNLOLOLN�\HWHUOLN� |OoHJL� YH� RVWHRSRUR]�
ELOJL� WHVWL¶QLQ� JHoHUOLOLN� YH� J�YHQLUOLJL�� $WDW�UN�
hQLYHUVLWHVL�+HPúLUHOLN�<�NVHNRNXOX�'HUJLVL�������
��������������

:LQ]HQEHUJ� 70�� 2OGHQEXUJ� %�� )UHQGLQ� 6�� -RQHV�
*��7KH�GHVLJQ�RI�D�YDOLG�DQG�UHOLDEOH�TXHVWLRQQDLUH�
WR�PHDVXUH�RVWHRSRURVLV�NQRZOHGJH�LQ�ZRPHQ��WKH�
2VWHRSRURVLV�.QRZOHGJH�$VVHVVPHQW�7RRO��2.$7���
%0&�0XVFXORVNHOHW�'LVRUG�������������

7DERU�(��*URG]NL�$��3OXVNLHZLF]�:��+LJKHU�HGXFD�
WLRQ�DQG�EHWWHU�NQRZOHGJH�RI�RVWHRSRURVLV�LPSURYH�
ERQH�KHDOWK�LQ�3ROLVK�SRVWPHQRSDXVDO�ZRPHQ��(Q�
GRNU\QRO�3RO��������������������

(WHPDGLIDU�05��1RXULDQ�60��)HUHLGDQ�(VIDKDQL�0��
6KHPVKDNL�+��1RXUEDNKVK�0��=DUH]DGHK�$��5HOD�
WLRQVKLS�RI�NQRZOHGJH�DERXW�RVWHRSRURVLV�ZLWK�HG�
XFDWLRQ�OHYHO�DQG�OLIH�KDELWV��:RUOG�-�2UWKRS�������
�������������

*DL�4<��/Y�+��/L�<3��)X�40��/L�3��(GXFDWLRQ�LQ�
WHUYHQWLRQ�IRU�ROGHU�DGXOWV�ZLWK�RVWHRSRURVLV��D�V\V�
WHPDWLF�UHYLHZ��2VWHRSRURV�,QW���������������������

(QGLFRWW� 5'�� .QRZOHGJH�� +HDOWK� %HOLHIV�� DQG�
6HOI�(I¿FDF\� UHJDUGLQJ�2VWHRSRURVLV� LQ�3HULPHQR�
SDXVDO�:RPHQ��-�2VWHRSRURV��������������������

:LQ]HQEHUJ�70��2OGHQEXUJ�%��)UHQGLQ�6��'H�:LW�
/�� -RQHV�*��(IIHFWV� RI� ERQH� GHQVLW\� IHHGEDFN� DQG�
group education on osteoporosis knowledge and os�
WHRSRURVLV�VHOI�HI¿FDF\�LQ�SUHPHQRSDXVDO�ZRPHQ��D�
UDQGRPL]HG�FRQWUROOHG�WULDO��-�&OLQ�'HQVLWRP�������
�������������

5XE N� 0�� +LW]� 0)�� +ROPEHUJ� 7�� 6FK¡QZDQGW�
%07��$QGHUVHQ�6��(IIHFWLYHQHVV�RI�SDWLHQW�HGXFD�
WLRQ�IRU�SDWLHQWV�ZLWK�RVWHRSRURVLV��D�V\VWHPDWLF�UH�
YLHZ��2VWHRSRURV�,QW���������������������

*�O�6��%�\�NED\UDP�=���$�QDWXUDO�FRQVHTXHQFH�RI�
DJLQJ�LQ�ZRPHQ"���$�PL[HG�PHWKRG�H[SORUDWLRQ�RQ�
RVWHRSRURVLV�VHOI�HI¿FDF\�LQ�7XUNH\��$UFK�2VWHRSR�
URV�����������������

%DEDWXQGH�27��+LPEXUJ�63��1HZPDQ�)/��&DPSD�
$��'L[RQ� =��7KHRU\�GULYHQ� LQWHUYHQWLRQ� LPSURYHV�
FDOFLXP�LQWDNH��RVWHRSRURVLV�NQRZOHGJH��DQG�VHOI�HI�
¿FDF\�LQ�FRPPXQLW\�GZHOOLQJ�ROGHU�%ODFN�DGXOWV��-�
1XWU�(GXF�%HKDY���������������������

4L�%%��5HVQLFN�%��6PHOW]HU�6&��%DXVHOO�%��6HOI�HI�
¿FDF\�SURJUDP�WR�SUHYHQW�RVWHRSRURVLV�DPRQJ�&KL�
QHVH�LPPLJUDQWV��D�UDQGRPL]HG�FRQWUROOHG�WULDO��1XUV�
5HV����������������������

-HQVHQ�$/�� /RPERUJ� .�� :LQG� *�� /DQJGDKO� %/��
(IIHFWLYHQHVV� DQG� FKDUDFWHULVWLFV� RI� PXOWLIDFHWHG�
RVWHRSRURVLV�JURXS�HGXFDWLRQ��D�V\VWHPDWLF�UHYLHZ��
2VWHRSRURV�,QW����������������������



65

ÖZGÜN 
$5$û7,50$
Original Article
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.XUXOXQD�%DúYXUDQ�+DVWDODUÕQ�
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'LVDEOHG�+HDOWK�%RDUG�RI�D�6WDWH�
+RVSLWDO
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ABSTRACT
Objective: 
,W�LV�FUXFLDO�WR�GHWHUPLQH�WKH�GLVDELOLW\�VWDWXV�LQ�PHQWDO�GLV-
RUGHUV�IRU�LQGLYLGXDOV�ZLWK�GLVDELOLWLHV�WR�RYHUFRPH�FKDO-
OHQJHV�DQG�EHQH¿W�IURP�WKHLU�ULJKWV��'LVDEOHG�LQGLYLGXDOV�
FDQ�REWDLQ�D�UHSRUW�GHWHUPLQLQJ�WKHLU�GLVDELOLW\�VWDWXV�E\�
DSSO\LQJ� WR�KHDOWK�ERDUGV��7KLV� VWXG\�DLPHG� WR�H[DPLQH�
WKH�SV\FKLDWULF�HYDOXDWLRQ� UHVXOWV�RI�SDWLHQWV�DSSO\LQJ� WR�
KHDOWK�ERDUGV�WR�REWDLQ�D�GLVDELOLW\�UHSRUW�

Material and Methods: 
7KH�¿OHV�RI�������SDWLHQWV�ZKR�DSSOLHG�WR�D�VWDWH�KRVSLWDO�
GLVDEOHG�KHDOWK�ERDUG�EHWZHHQ������������DQG������������
ZHUH�H[DPLQHG�UHWURVSHFWLYHO\��'DWD�ZHUH�DQDO\]HG�XVLQJ�
6366������SURJUDP�

Results: 
7KH�¿OHV�RI�������DSSOLFDQWV�EHWZHHQ�WKH�VSHFL¿HG�GDWHV�
ZHUH�VFUHHQHG�DQG�������¿OHV�PHHWLQJ�WKH�LQFOXVLRQ�FUL-
WHULD�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��2I�WKRVH�LQFOXGHG�LQ�WKH�
VWXG\���������������ZHUH�IHPDOH�DQG��������������ZHUH�
PDOH��7KH�PHDQ�DJH�ZDV�FDOFXODWHG�DV�������\HDUV�,W�ZDV�
IRXQG� WKDW�������RI�DOO� DSSOLFDWLRQV� UHFHLYHG�D�GLVDELOL-
W\� UDWLQJ�GXH� WR�SV\FKLDWULF�GLDJQRVHV��)RU�������RI� WKH�
SDUWLFLSDQWV��SV\FKLDWULF�RXWSDWLHQW�IROORZ�XS�ZDV�UHFRP-
PHQGHG�WR�GHWHUPLQH�WKH�UHVSRQVH�WR�GLDJQRVLV�DQG�WUHDW-
PHQW�� ZLWKRXW� DVVLJQLQJ� D� SV\FKLDWULF� GLVDELOLW\� UDWLQJ��
7KH�PRVW�FRPPRQ�SV\FKLDWULF�GLDJQRVHV� IROORZLQJ�SV\-
FKLDWULF� HYDOXDWLRQ� ZHUH� LQWHOOHFWXDO� IXQFWLRQ� GLVRUGHUV��
DQ[LHW\�GLVRUGHUV��VFKL]RSKUHQLD��DQG�RWKHU�SV\FKRWLF�GLV-
RUGHUV��3DUWLFLSDQWV�GLDJQRVHG�ZLWK�SV\FKLDWULF�FRQGLWLRQV�
KDG�DQ�DYHUDJH�DJH�RI����������������DQG�WKH�SURSRUWLRQ�RI�
PDOH�SDUWLFLSDQWV�ZDV�KLJKHU�

Conclusion: 
7KH�DYHUDJH�DJH�RI� WKH�SDUWLFLSDQWV�ZKR� UHFHLYHG�D�GLV-
DELOLW\�UDWH�GXH�WR�SV\FKLDWULF�GLDJQRVLV�ZDV�\RXQJHU�WKDQ�
WKH�DYHUDJH�DJH�RI�DOO�SDUWLFLSDQWV�,Q�DGGLWLRQ��LW�KDV�EHHQ�
GHWHUPLQHG�WKDW�D�VLJQL¿FDQW�QXPEHU�RI�SDWLHQWV�KDYH�FRP-
SODLQWV�DW�WKH�WLPH�RI�HYDOXDWLRQ��HYHQ�LI�WKH\�GR�QRW�KDYH�
D�KLVWRU\�RI�UHJXODU�SV\FKLDWULF�FRQWURO�DQG�WUHDWPHQW��7KH�
DLP�RI� WKLV� VWXG\� LV� WR� VXSSRUW�PHQWDO�KHDOWK�SK\VLFLDQV�
LQ� WKH�SURFHVV�RI�RUJDQL]LQJ�KHDOWK�ERDUG� UHSRUWV� DQG� WR�
FRQWULEXWH�WR�WKH�OLWHUDWXUH�LQ�D�ZD\�WKDW�ZLOO�KHOS�XV�EHWWHU�
XQGHUVWDQG�WKH�OLYHV�DQG�ULJKWV�RI�SHRSOH�ZLWK�GLVDELOLWLHV�

Key Words: 
+DQGLFDSSHG��&RXQFLO��3V\FKLDWU\��0HQWDO�KHDOWK

*ø5øù
'�Q\D�6D÷OÕN�gUJ�W���'6g�¶QH�J|UH�HQJHOOLOLN�NDYUDPÕ��
VDGHFH� ELUH\LQ� EHGHQVHO� YH\D� ]LKLQVHO� VD÷OÕN� GXUXPX\OD�
LOJLOL�GH÷LOGLU��D\QÕ�]DPDQGD�oHYUHVHO�IDNW|UOHUOH�HWNLOHúL-
PLQL� GH� LoHUPHNWHGLU� ����� (QJHOOL� ELUH\OHULQ� \DúDGÕNODUÕ�
]RUOXNODUÕQÕQ�DúÕODELOPHVL� LoLQ� WRSOXPVDO�HQJHOOLOLN�GXUX-
PXQXQ�RUWD\D�oÕNDUÕOPDVÕ�|QHP�WDúÕPDNWDGÕU��(QJHOOL�EL-
UH\OHULQ�VD÷OÕN�GXUXPXQX�YH�LúOHYVHOOLN�G�]H\LQL�GH÷HUOHQ-

GLUHUHN��EX�GXUXPD�ED÷OÕ�RODUDN�\DUDUODQDELOHFH÷L� oHúLWOL�
VRV\DO� KDNODUÕ� EHOLUOHPHN� LoLQ� HQJHOOL� VD÷OÕN� NXUXOXQGDQ�
YHULOHQ� UDSRU�� HQJHOOL� ELUH\OHULQ� \DUDUODQDELOHFH÷L� oHúLW-
OL� VRV\DO� KDNODUÕ� EHOLUOHPHN� LoLQ� NXOODQÕOPDNWDGÕU�� %X�
UDSRU�� ELUH\LQ� HQJHOOLOLN� GXUXPXQXQ� UHVPL� ELU� EHOJHVLGLU�
YH�oHúLWOL�NDPX�KL]PHWOHULQGHQ�YH�GHVWHNOHUGHQ�\DUDUODQ-
PDVÕQÕ�VD÷ODU��(QJHOOL�VD÷OÕN�NXUXOX�UDSRUX��ELUH\LQ�\DúDP�
NDOLWHVLQL� DUWÕUPDN�YH� HQJHOOLOLN� GXUXPXQD�X\JXQ� VRV\DO�
GHVWHNOHUL� DOPDVÕQÕ� VD÷ODPDN�DPDFÕ\OD�|QHPOLGLU��$QFDN�
\DUDUODQÕODELOHFHN� KDNODU� �ONHGHQ� �ONH\H� IDUNOÕOÕN� J|V-
WHUHELOLU�YH�\HUHO�\DVDO�G�]HQOHPHOHUH�WDEL�RODELOLU��hONH-
PL]GH� HQJHOOLOLN� GH÷HUOHQGLULOPHVL� LOH� LOJLOL� \|QHWPHOLN�
�����\ÕOÕQGD�oÕNPÕú�GDKD�VRQUD�IDUNOÕ�\ÕOODUGD�GH÷LúLNOL÷H�
X÷UDPÕúWÕU��������(Q�VRQ�NXOODQÕODQ�\|QHWPHOLN�LVH�������
VD\ÕOÕ������������WDULKOL�ROXS�KDOHQ�NXOODQÕOPDNWDGÕU�����

5XK�VD÷OÕ÷Õ�X]PDQODUÕ��ELUH\LQ�UXKVDO�YH\D�]LKLQVHO�VD÷OÕN�
GXUXPXQD�YH�J�QO�N�\DúDP�LúOHYVHOOL÷LQH�J|UH�HQJHOOLOLN�
GHUHFHVLQL� EHOLUOHU�� 5XK� VD÷OÕ÷Õ� X]PDQODUÕ� HQJHOOL� VD÷OÕN�
UDSRUX�G�]HQOHQLUNHQ��UXK�VD÷OÕ÷Õ�X]PDQÕQÕQ�WÕEEL�ELOJL�YH�
X]PDQOÕ÷ÕQÕ� NXOODQDUDN� ELUH\LQ� HQJHOOLOLN� GXUXPXQX� RE-
MHNWLI� YH� GHWD\OÕ� ELU� úHNLOGH� EHOLUWPHVL� |QHPOLGLU��d�QN��
G�]HQOHQHFHN� UDSRU�� ELUH\LQ� KDNODUÕQÕ� NRUXPD� YH� VRV\DO�
GHVWHNOHUH� HULúLPLQL� NROD\ODúWÕUPDN� LoLQ� |QHP� WDúÕPDN-
WDGÕU��%X�QHGHQOH�HQJHOOL�VD÷OÕN�NXUXOX�UDSRUX�LoLQ�EDúYX-
UDQ�KDVWDQÕQ�GH÷HUOHQGLULOPHVL�GL÷HU�VD÷OÕN�GXUXPODUÕQGDQ�
GDKD�X]XQ�V�UHELOPHNWHGLU�

3VLNL\DWUL�VD÷OÕN�NXUXOX�UDSRUODUÕ��KDVWDQÕQ�]LKLQVHO�YH�UXK-
VDO� VD÷OÕN� GXUXPX� LOH� LOJLOL� |QHPOL� ELOJLOHU� LoHUPHNWHGLU��
3VLNL\DWUL�VD÷OÕN�NXUXOX�UDSRUODUÕQÕQ�LQFHOHQPHVL�YH�EX�DODQ-
GD�\DSÕODQ�oDOÕúPDODU�UXK�VD÷OÕ÷Õ�DVLVWDQ�YH�X]PDQ�KHNLP-
OHULQLQ�VD÷OÕN�NXUXOX�UDSRUX�G�]HQOHPH�LOH�LOJLOL�SUDWL÷LQL�
GHVWHNOHPHVLQH� \DUGÕPFÕ� RODELOHFH÷L� G�ú�Q�OPHNWHGLU��
$\UÕFD�HQJHOOL�ELUH\OHULQ�oHúLWOL�\DVDO�KDNODUÕQGDQ�ID\GD��
ODQPDVÕQÕ�VD÷ODPDN�YH�\DúDP�NDOLWHVLQL�DUWÕUPDN�DPDFÕ\OD�
VD÷OÕN�KL]PHWOHULQL�JHOLúWLUPH\H�\DUGÕPFÕ�RODELOPHNWHGLU��
hONHPL]GH�HQJHOOL�VD÷OÕN�NXUXOXúODUÕQD�EDúYXUDQ�KDVWDODUÕQ�
VRV\RGHPRJUD¿N�|]HOOLNOHUL��SVLNL\DWULN� WDQÕODUÕ�YH�HQJHO�
RUDQODUÕ��]HULQH�\DSÕODQ�oDOÕúPDODU�OLWHUDW�UGH�|QHPOL�ELU�
\HU�WXWPDNWDGÕU���������$QFDN��EX�DODQGDNL�DUDúWÕUPDODUÕQ�
VD\ÕVÕQÕQ�YH�NDSVDPÕQÕQ�VÕQÕUOÕ�ROPDVÕ��EHOLUOL�ELU�ERúOX÷X�
LúDUHW�HWPHNWHGLU��%X�QHGHQOH��EHQ]HU�oDOÕúPDODUÕQ�DUWPDVÕ�
YH� oHúLWOHQPHVL�� SROLNOLQLN� X\JXODPDODUÕQD� \|QHOLN� GDKD�
HWNLOL� YH� ELOLPVHO� WHPHOOL� ELU� \DNODúÕPÕQ� JHOLúWLULOPHVL�
DoÕVÕQGDQ�|QHP�WDúÕPDNWDGÕU��%X�oDOÕúPDGD�ELU�GHYOHW�KDV-
WDQHVL�VD÷OÕN�NXUXOXQD�HQJHOOL�UDSRUX�DOPDN�LoLQ�EDúYXUDQ�
NLúLOHULQ�SVLNL\DWULN�GH÷HUOHQGLUPH�VRQXoODUÕQÕQ�YH�VRV\R-
GHPRJUD¿N�|]HOOLNOHULQLQ�LQFHOHQPHVL�DPDoODQPÕúWÕU��
%X�ED÷ODPGD��EX�oDOÕúPD��DODQGDNL�ELOJL�ELULNLPLQH�NDWNÕ�
VD÷OD\DFD÷Õ�G�ú�Q�OPHNWHGLU�

GEREÇ ve YÖNTEMLER
dDOÕúPDPÕ]�UHWURVSHNWLI�WDQÕPOD\ÕFÕ�ELU�DUDúWÕUPDGÕU��dDOÕú-
PD\D� ���������������������� WDULKOHUL� DUDVÕQGD� ELU� GHYOHW�
KDVWDQHVL�HQJHOOL�VD÷OÕN�NXUXOXQD�EDúYXUDQ����\Dú�YH��VW��
NLúLOHU� GDKLO� HGLOPLúWLU�� %HOLUOHQHQ� WDULKOHU� DUDVÕ� EDúYXUDQ�
������NLúLQLQ�GRV\DVÕ� WDUDQPÕú�LVWHQHQ�HN�HYUDN�WHWNLNOHU-
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WDPDPODQDPDGÕ÷Õ�EX�QHGHQOH�YHULOHULQ�oDOÕúPD�LoLQ�\HWHUOL�
ROPDGÕ÷Õ�EHOLUOHQHQ����NLúL�YH�EDúYXUX�VÕUDVÕQGD�\DNÕQPDVÕ�
RODQ�DQFDN�|QFHVLQGH�SVLNL\DWUL�WDNLEL�ROPD\DQ������NLúL-
QLQ� WDQÕ� YH\D� WHGDYL\H� \DQÕWÕQ� WHVSLW� HGLOPHVL� DPDFÕ\OD�
SVLNL\DWUL�SROLNOLQLN� WDNLEL�|QHULOPLú�YH�GH÷HUOHQGLUPH\H�
DOÕQPDPÕúWÕU�� 6RV\DO� \DUGÕP�HYGH� EDNÕP� KL]PHWOHULQGHQ�

\DUDUODQPD�� ����� VD\ÕOÕ� \DVDGDQ� \DUDUODQPD�� (�� .366�
LoLQ� UDSRU� WDOHEL�� |]HO� W�NHWLP� YHUJLVL� �g79�� LQGLULPL��
YHUJL� LQGLULPL�� PDOXOHQ� HPHNOLOLN�� KX]XUHYL�EDNÕPHYLQH�
\HUOHúPH� YH� HQJHOOL� GXUXP�ELOGLULU� UDSRUX� LoLQ� EDúYXUDQ�
���\Dú�YH��]HUL�������NLúLQLQ�YHULOHUL�oDOÕúPD\D�GDKLO�HGLO��
PLúWLU��ùHNLO����

$UDúWÕUPD\D�GDKLO�HGLOHQ�NLúLOHULQ�\Dú��FLQVL\HW��SVLNL\DW��
ULN�GH÷HUOHQGLUPH�VRQXFX�NRQXODQ�SVLNL\DWULN�WDQÕ�YH�H÷HU�
YHULOGL\VH� HQJHO� RUDQÕ�� KDVWDQH� RWRPDV\RQ� VLVWHPLQGHQ�
WDUDQPÕú�YH�ND\GHGLOPLúWLU�
%DúYXUXODUGDQ� �� 0DUW� ����� WDULKL� |QFHVL� RODQODU�
����������� WDULKOL� \|QHWPHOL÷H� J|UH� GH÷HUOHQGLULOPLú�� ��
0DUW������YH�VRQUDVÕQGDNL�EDúYXUXODU�LVH������������\|-
QHWPHOL÷H�J|UH�GH÷HUOHQGLULOGL÷L�EHOLUOHQPLúWLU�

Etik kurul
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD� YH� +HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQ-
GXU� YH�7RNDW� *D]LRVPDQSDúD�hQLYHUVLWHVL� 7ÕS� )DN�OWHVL�
(WLN�.XUXOX� WDUDIÕQGDQ�RQD\ODQPÕúWÕU� �7DULK� ������������
��2QD\�1XPDUDVÕ�����.$(.������

øVWDWLNVHO�DQDOL]�
<Dú� LoLQ� RUWDODPD� �VWDQGDUW� VDSPD��� SVLNL\DWULN� WDQÕ� YH�
FLQVL\HW� LoLQ� IUHNDQV� �\�]GH�� LOH� LIDGH� HGLOHFHN� úHNLOGH�
WDQÕPOD\ÕFÕ� LVWDWLVWLNVHO� DQDOL]OHU� \DSÕOPÕúWÕU�� 1LWHOLNVHO�
YHULOHULQ�JUXSODU�DUDVÕQGDNL�NDUúÕODúWÕUPDVÕQGD�NL�NDUH�WHV-
WL�NXOODQÕOPÕú�ROXS�S�GH÷HUL�����
WHQ�N�o�N�EXOXQGX÷XQGD�
IDUN�DQODPOÕ�RODUDN�GH÷HUOHQGLULOPLúWLU��øNL�JUXS�DUDVÕQGDNL�
\Dú� RUWDODPDODUÕQÕQ� DQDOL]LQGH� W�WHVWL� NXOODQÕOPÕú�ROXS�� S�
GH÷HUL�����
WHQ�N�o�N�EXOXQGX÷XQGD� IDUN�DQODPOÕ�RODUDN�
GH÷HUOHQGLULOPLúWLU��<DSÕODQ�LVWDWLVWLNVHO�DQDOL]OHUGH�6366�
�����SURJUDPÕQGDQ�ID\GDODQÕOPÕúWÕU�

BULGULAR
(QJHOOL�VD÷OÕN�NXUXOXQD�EDúYXUDQ�������NLúLQLQ�GRV\DODUÕ�
JHUL\H� G|Q�N� RODUDN� LQFHOHQPLú�� DQFDN� WHNUDU� HGHQ� EDú-
YXUXODUÕQ� EHOLUOHQHPHPHVL� VHEHEL\OH� oDOÕúPDGDQ� oÕNDUÕO-
PDPÕúWÕU��%DúYXUXODUÕQ�����¶�Q�Q���������YDU�RODQ�\DNÕQ-
PDODUÕQD� \|QHOLN� WDQÕ� YH� WHGDYL\H� \DQÕWÕQ� WHVSLW� HGLOPHVL�
DPDFÕ\OD�SVLNL\DWUL�SROLNOLQLN� WDNLEL�NDUDUÕ�|QHULOGL÷L� LoLQ�
GH÷HUOHQGLUPH�GÕúÕ�EÕUDNÕOPÕúWÕU��+DNODUÕQGD�QHW�NDUDU�YHU-
LOHPH\HQ�����������NLúL�LVH�ELU��VW�PHUNH]H�VHYN�HGLOGL÷L�
VDSWDQPÕúWÕU�� <DSÕODQ� SVLNL\DWULN� GH÷HUOHQGLUPHVL� VRQX-
FXQGD�W�P�EDúYXUXODUÕQ�����¶XQGD���������KHUKDQJL�ELU�
UXKVDO� SDWRORML� VDSWDQPDGÕ÷Õ� J|U�OP�úW�U�� %DúYXUXODUÕQ�
����¶�QGH���������LVH�HQ�D]�ELU�SVLNL\DWULN�WDQÕ�QHGHQL\OH�
HQJHO�RUDQÕ�DOGÕ÷Õ�VDSWDQPÕúWÕU��<HGL�\�]�RWX]XQXQ��������
LVH� GHPDQV� DoÕVÕQGDQ� Q|URORML� NDQDDWL� X\JXQ� J|U�OP�ú�
SVLNL\DWULN�ELU�WDQÕGDQ�HQJHO�RUDQÕ�DOPDPÕúWÕU��

(QJHOOL� VD÷OÕN� NXUXOXQD� EDúYXUDQODUÕQ� SVLNL\DWULN� GH÷HU-
OHQGLUPHOHULQH�GD\DQDUDN�EHOLUOHQHQ�HQ�\D\JÕQ�SVLNL\DWULN�
WDQÕODU�7DEOR�,¶�GH�VXQXOPXúWXU��

Tablo I. .RQXODQ�SVLNL\DWULN�WDQÕODUÕQ�VÕNOÕ÷Õ�

%XQD�J|UH�NDWÕOÕPFÕODUGD�����¶�LQGH���������]HND�JHULOL��
÷L�����¶VLQGH���������DQNVL\HWH�ER]XNOXNODUÕ�����¶VLQGH�

�ùHNLO����dDOÕúPD\D�GDKLO�HGLOHQ�YH�KDULo�WXWXODQ�ELUH\OHULQ�DNÕú�úHPDVÕ�
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��������úL]RIUHQL�YH�GL÷HU�SVLNRWLN�ER]XNOXNODU�����¶LQGH�
�������ELSRODU�GX\JXGXUXP�ER]XNOX÷X�����¶LQGH��������
LVH�\LQHOH\HQ�GHSUHVLI�ER]XNOXN�WDQÕVÕ�ROGX÷X�VDSWDQPÕúWÕU�
'H÷HUOHQGLUPH� VRQXFX� SVLNL\DWULN� WDQÕVÕ� ROGX÷X� EHOLU-
OHQHQ�NDWÕOÕPFÕODUÕQ�\Dú�RUWDODPDVÕ����������������ROGX÷X�
VDSWDQPÕúWÕU�� 7DQÕODUD� J|UH� \Dú� RUWDODPDVÕQD� EDNÕOGÕ÷ÕQ-
GD� ]HND� JHULOL÷L� WDQÕVÕ� DODQODUÕQ� \Dú� RUWDODPDVÕ� ������
����������úL]RIUHQL�YH�GL÷HU�SVLNRWLN�ER]XNODUÕQ�\Dú�RUWDOD-
PDVÕ�����������������DQNVL\HWH�ER]XNOXNODUÕQÕQ�\Dú�RUWD-
ODPDVÕ�LVH����������������ROGX÷X�J|U�OP�úW�U��3VLNL\DWULN�
WDQÕ�NRQXODQ�NDWÕOÕPFÕODUÕQ����¶VLQLQ�������HUNHN�ROGX÷X�
VDSWDQPÕúWÕU��$QNVL\HWH�ER]XNOXNODUÕ�YH�REVHVLI�NRPSXO-
VLI� ER]XNOXN� GÕúÕQGD� NRQXODQ� W�P� SVLNL\DWULN� WDQÕODUGD�
HUNHN� NDWÕOÕPFÕODUÕQ� RUDQÕQÕQ� GDKD� ID]OD� ROGX÷X� VDSWDQ-
PÕúWÕU��3VLNL\DWULN�WDQÕODUD�J|UH�\Dú�RUWDODPDODUÕ��FLQVL\HW�
GD÷ÕOÕPÕ�7DEOR�,,¶GH�J|VWHULOPLúWLU�

Tablo II. 3VLNL\DWULN�WDQÕODUD�J|UH�\Dú�RUWDODPDVÕ�YH�FLQVL\HW�GD÷ÕOÕPÕ

(QJHO� RUDQODUÕQD� J|UH� WDQÕ� GD÷ÕOÕPÕ� LQFHOHQGL÷LQGH�� HQ-
JHO� RUDQÕ� ������ DUDVÕQGD� ROGX÷X� EHOLUOHQHQ� ROJXODUÕQ�
���¶VLQL� �������� DQNVL\HWH� ER]XNOXNODUÕ� ROXúWXUX\RUGX��
<�]GH�NÕUN�YH��]HUL�HQJHO�RUDQÕ�DODQ�KDVWDODUÕQ�WDQÕODUÕQD�
EDNÕOGÕ÷ÕQGD� LVH� ROJXODUÕQ� ���¶VÕQÕ� �������� KD¿I�PHQWDO�
UHWDUGDV\RQ� ROXúWXUX\RUGX�� (QJHO� RUDQODUÕQD� J|UH� LON� �o�
WDQÕQÕQ�GD÷ÕOÕPÕ�7DEOR�,,,¶�GH�J|VWHULOPLúWLU�

Tablo III. 3VLNL\DWULN� KDVWDOÕN� QHGHQL\OH� HQJHO� RUDQÕ� DODQ� ELUH\OHUGH�
VÕNOÕNOD�J|U�OHQ�WDQÕODU

3VLNL\DWULN� KDVWDOÕNODUÕQGDQ� DOGÕNODUÕ� HQJHO� RUDQÕQD� J|UH�
HQJHO� RUDQÕ������� DUDVÕ� RODQODU� YH�����YH��VW�� RODQODU�
RODUDN�LNL�JUXS�EHOLUOHQPLú�YH�JUXSODU�\Dú�YH�FLQVL\HWOHULQH�
J|UH� NDUúÕODúWÕUÕOPÕúWÕU�� *UXSODU� DUDVÕQGD� \Dú� YH� FLQVL\HW�
DoÕVÕQGDQ�DQODPOÕ� IDUN�J|VWHUGL÷L�VDSWDQPÕúWÕU� ��S��������
*UXS�NDUúÕODúWÕUÕOPDVÕ�7DEOR�,9¶GH�J|VWHULOPLúWLU�

Tablo IV. 3VLNL\DWULN�ER]XNOXN�QHGHQL\OH�DOÕQDQ�HQJHO�RUDQODUÕQD�J|UH�
FLQVL\HW��\Dú�NDUúÕODúWÕUÕOPDVÕ

          
7$57,ù0$
%X�oDOÕúPD���\ÕOOÕN�V�UHoWH�ELU�GHYOHW�KDVWDQHVL�VD÷OÕN�NX-
UXOXQD�EDúYXUDQ�������NLúLQLQ�GRV\DVÕ�JHUL\H�G|Q�N�LQFH-
OHQHUHN�\DSÕODQ� WDQÕPOD\ÕFÕ�ELU� oDOÕúPDGÕU��%DúYXUDQ�NLúL��
OHULQ������¶VLQH� SVLNL\DWULN� ELU� WDQÕVÕ� ROGX÷X� VDSWDQÕUNHQ�
�����¶VLQLQ�LVH�SVLNL\DWULN�ER]XNOXN�QHGHQL\OH�HQJHO�RUDQÕ�
DOGÕ÷Õ� J|U�OP�úW�U�� /LWHUDW�UH� EDNÕOGÕ÷ÕQGD� ELU� oDOÕúPDGD�
SVLNL\DWULN� VD÷OÕN� NXUXOX� SROLNOLQL÷LQGH� GH÷HUOHQGLULOHQ�
KDVWDODUÕQ������¶VÕQÕQ�SVLNL\DWULN�ER]XNOXN�QHGHQL\OH�HQ-
JHO� RUDQÕ� DOGÕ÷Õ� VDSWDQPÕúWÕU� �����%DúND� ELU� oDOÕúPDGD� LVH�
ELU�\ÕOOÕN�V�UHoWH�HQJHOOL�VD÷OÕN�NXUXOXQD�EDúYXUDQ�KDVWDODUÕQ�
�����¶VLQLQ� SVLNL\DWULGHQ� HQJHO� RUDQÕ� DOGÕ÷Õ� J|U�OP�úW�U�
�����%LU�GL÷HU�oDOÕúPDGD�EX�RUDQ�������RODUDN� WHVSLW� HGL��
OLUNHQ�� W�P� EDúYXUXODUÕQ������¶VÕQÕQ� SVLNL\DWULN� WDQÕVÕQÕQ�
ROGX÷X�EHOLUWLOPLúWLU� �����$OWÕ�D\OÕN�V�UHoWH�EDúYXUDQ������
KDVWDQÕQ� YHULOHULQLQ� GH÷HUOHQGLULOGL÷L� ELU� oDOÕúPDGD� LVH�
���¶LQLQ� JHoHUOL� \|QHWPHOL÷H� J|UH� SVLNL\DWULN� ER]XN-
OXN� QHGHQL\OH� HQJHO� RUDQÕ� DOGÕ÷Õ� J|U�OP�úW�U� ������ )DUNOÕ�
oDOÕúPDODUGD� SVLNL\DWULN� KDVWDOÕNODUD� GD\DOÕ� HQJHO� RUDQÕ�
DODQ� NLúLOHULQ� RUDQÕQÕQ� IDUNOÕ� ROPDVÕQÕQ� QHGHQOHUL� DUDVÕQ-
GD�� GH÷HUOHQGLUHQ� X]PDQODUÕQ� IDUNOÕ� ROPDVÕ�� KDVWDODUÕQ� YH�
GROD\ÕVÕ\OD� KDVWD� SRS�ODV\RQODUÕQÕQ� IDUNOÕOÕ÷Õ��PHY]XDW� YH�
\DVDO� G�]HQOHPHOHULQ� ]DPDQ� LoLQGH� GH÷LúLPL� YH� VXEMHNWLI�
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GH÷HUOHQGLUPHOHULQ� URO� R\QDGÕ÷Õ� G�ú�Q�OHELOLU�� %X� GXUX-
PXQ� DUNDVÕQGD�� KHNLPOHULQ� \DVDO� VRUXQODUOD� NDUúÕODúPD-
PDN� LoLQ� GDKD� JHUL� oHNLOPLú� ELU� \DNODúÕP� EHQLPVHPHOHUL�
YH\D�KDVWDODUÕQ�\HWHULQFH�DUDúWÕUÕOPDVÕ� LoLQ�JHUHNHQ�VRV\DO�
oDOÕúPDFÕODUÕQ�\HWHUVL]OL÷L�JLEL�IDNW|UOHU�GH�\HU�DODELOLU��$\QÕ�
]DPDQGD�E|OJHQLQ�\HWHUOL�SVLNL\DWULN�VD÷OÕN�KL]PHWOHULQH�VD-
KLS�ROPDPDVÕ�YH\D�X]PDQ�VD\ÕVÕQÕQ�NÕVÕWOÕ�ROPDVÕ��GR÷UX�YH�
D\UÕQWÕOÕ�GH÷HUOHQGLUPHOHULQ�\DSÕOPDVÕQÕ�]RUODúWÕUDELOLU��%X��
SVLNL\DWULN� KDVWDOÕNODUÕQ� WDQÕODQPDVÕQGD� YH\D� HQJHO� RUDQ-
ODUÕQÕQ� EHOLUOHQPHVLQGH� J�oO�NOHUH� VHEHS� RODELOLU�� $\UÕFD�
IDUNOÕ�E|OJHOHUGH�KDVWDQH�DOW\DSÕVÕQÕQ�IDUNOÕ�ROPDVÕ��NLúLOH-
ULQ�SVLNL\DWULN�KDVWDOÕNODUÕQÕQ�WHGDYLVLQH�HULúLPLQL�HWNLOH\H-
ELOHFH÷L�YH�EX�GD�HQJHO�RUDQÕ�DODQ�KDVWD�RUDQODUÕQÕQ�IDUNOÕ�
ROPDVÕQD�\RO�DoDELOHFH÷L�G�ú�Q�OPHNWHGLU�

'H÷HUOHQGLULOHQ� KDVWDODUÕQ� �����¶VLQGH� EDúYXUX� VÕUDVÕQGD�
UXKVDO�\DNÕQPD�WDULÀHGL÷L�KDOGH�G�]HQOL�SVLNL\DWUL�SROLNOLQLN�
NRQWURO��YH�WHGDYL�|\N�V�Q�Q�ROPDPDVÕ�QHGHQL\OH�WDQÕQÕQ�
QHWOHúWLULOPHVL�YH\D�WHGDYL\H�\DQÕWÕQ�EHOLUOHQPHVL�DPDFÕ\OD�
SVLNL\DWUL�SROLNOLQLN�WDNLEL�NDUDUÕ�|QHULOGL÷L�J|U�OP�úW�U��%X�
RUDQ�dDQND\D� YH� DUNDGDúODUÕQÕQ� \DSWÕ÷Õ� oDOÕúPDGD�������
RODUDN�EXOXQPXúWXU������%LU�EDúND�oDOÕúPDGD�LVH������NLúL�
oDOÕúPD\D�GDKLO� HGLOPLú� NDWÕOÕPFÕODUGDQ� ��� NLúL\H� G�]HQOL�
SVLNL\DWUL� SROLNOLQLN� WDNLEL� |QHULOPLú�� SVLNL\DWULN� KDVWDOÕN�
QHGHQL\OH�HQJHO�RUDQÕ�YHULOPHPLúWLU�������(QJHOOL�ELUH\OHU��
GH�LNLQFLO�VD÷OÕN�VRUXQODUÕQÕQ�YH�ED]Õ�UXKVDO�ER]XNOXNODUÕQ�
JHQHO�WRSOXPD�J|UH�GDKD�VÕN�J|U�OG�÷��ELOLQPHNWHGLU�������
$\UÕFD� HQJHOOL� ELUH\OHULQ� VD÷OÕN� KL]PHWOHULQH� HULúLPLQGH��
LOHWLúLP�� XODúÕP�� JHQHO� VD÷OÕN� VLJRUWD� VRUXQODUÕ� YH� ¿]LN-
VHO� HULúLOHELOLUOLN�JLEL�ELU�GL]L� VRUXQOD�NDUúÕODúWÕ÷Õ�J|VWHULO��
PLúWLU�������$\QÕ�]DPDQGD�GH÷HUOHQGLUPH�VÕUDVÕQGD�KDVWDQÕQ�
|QFHNL� EDúYXUXODUÕ��PXD\HQH� QRWODUÕ� YH� WÕEEÕ� HYUDNODUÕQÕQ�
LQFHOHQPHVL�HQJHOOL�VD÷OÕN�NXUXOX�SUDWL÷L�LoLQ�E�\�N�|QHP�
WDúÕPDNWDGÕU�

3VLNL\DWULN�KDVWDOÕN�QHGHQL\OH�HQJHO�RUDQÕ�DODQ�KDVWDODUÕQ�
WDQÕODUÕQÕQ� VÕNOÕ÷ÕQD�EDNÕOGÕ÷ÕQGD������� LOH� ]HND�JHULOL÷L�
LON� VÕUDGD� \HU� DOGÕ÷Õ� J|U�OP�úW�U�� %X� EXOJX� OLWHUDW�UGH-
NL� GL÷HU� oDOÕúPDODU� LOH� X\XPOX\GX� �������� (Q� VÕN� VDSWD��
QDQ� LNLQFL� WDQÕ� JUXEXQX������� LOH� DQNVL\HWH� ER]XNOX÷X�
ROXúWXUXUNHQ� EXQX������� LOH� úL]RIUHQL� YH� GL÷HU� SVLNRWLN�
ER]XNOXNODU� WDNLS� HGL\RUGX�� dDQND\D� YH� DUNDGDúODUÕQÕQ�
\DSWÕ÷Õ� oDOÕúPDGD� EHQ]HU� úHNLOGH� LNLQFL� VÕUDGD� DQNVL\HWH�
ER]XNOX÷X�VDSWDQÕUNHQ�EXQX�GHSUHVLI�ER]XNOXN�GLVWLPL�YH�
úL]RIUHQL� YH� GL÷HU� SVLNRWLN� ER]XNOXNODUÕQ� L]OHGL÷L� WHVSLW�
HGLOPLúWLU� ����� <ÕOGÕ]� YH� DUNDGDúODUÕQÕQ� \DSWÕ÷Õ� oDOÕúPD�
LOH�'HPLUFL�YH�DUNDGDúODUÕQÕQ�\DSWÕ÷Õ�oDOÕúPDGD� LVH� LNLQ-
FL� VÕUDGD�úL]RIUHQL�\HU�DOÕUNHQ�EXQX�GHSUHVLI�ER]XNOX÷XQ�
WDNLS�HWWL÷L�J|U�OP�úW�U���������%X�oDOÕúPDGD�DQNVL\HWH�ER-
]XNOXNODUÕQÕQ� LNLQFL� VÕUDGD� J|U�OHQ� SVLNL\DWULN� ER]XNOXN�
ROPDVÕQÕQ� QHGHQL�� SVLNL\DWULN� GH÷HUOHQGLUPHGH� |]QHOOLN��
NOLQLN� SUDWL÷LQ� GH÷LúNHQOL÷L�� oDOÕúPDODUÕQ� IDUNOÕ� ]DPDQGD�
\DSÕOPÕú�ROPDVÕ�YH�EX�V�UHoWH�\|QHWPHOLNWH�RODQ�GH÷LúLN-
OLNOHU�� KDVWD� SRS�ODV\RQODUÕQGDNL� IDUNOÕOÕNODU� JLEL� oHúLWOL�
IDNW|UOHUGHQ�ND\QDNODQDELOHFH÷L�G�ú�Q�OPHNWHGLU��=LKLQVHO�
LúOHY�ER]XNOX÷X�RODQ�KDVWDODUGD�NHQGL�DUDVÕQGD�GH÷HUOHQGL-
ULOGL÷LQGH�HQ�VÕN�KD¿I�PHQWDO� UHWDUGDV\RQ�J|U�O�UNHQ�EXQX�
VÕUDVÕ\OD�RUWD�PHQWDO� UHWDUGDV\RQ�� VÕQÕU�PHQWDO�NDVSDVLWH�YH�

D÷ÕU� PHQWDO� UHWDUGDV\RQ� L]OL\RUGX�� %X� EXOJX� OLWHUDW�UGHNL�
GL÷HU�oDOÕúPDODU�LOH�X\XPOX\GX��������

dDOÕúPD�VRQXFXQGD�SVLNL\DWULGHQ�HQJHO�RUDQÕ�DODQ�KDVWDODUÕQ�
���¶VLQLQ� HUNHN� NDWÕOÕPFÕODUÕQ� ROXúWXUGX÷X� J|U�OP�úW�U��
$QNVL\HWH� ER]XNOXNODUÕ� YH� REVHVLI� NRPSXOVLI� ER]XNOXN�
GÕúÕQGD�W�P�WDQÕ�JUXSODUÕQGD�HUNHN�NDWÕOÕPFÕODUÕQÕQ�RUDQÕQÕQ�
GDKD�ID]OD�ROGX÷X�VDSWDQPÕúWÕU��%X�VRQXo�OLWHUDW�UGHNL�GL÷HU�
oDOÕúPDODU�LOH�EHQ]HUGL���������%X�VRQXo�HUNHNOHULQ�WRSOXP-
VDO�FLQVL\HW�QRUPODUÕQD�GD\DOÕ�RODUDN�DLOH�LoLQGH�GDKD�ID]OD�
VRUXPOXOXN�DOPDVÕ�JHUHNHQ�ELUH\OHU�RODUDN�GH÷HUOHQGLULOPH-
VLQH�ED÷OÕ�RODUDN�KXNXNL�ELOLQoOHULQLQ�GDKD�ID]OD�ROPDVÕ�YH�
\DVDO�KDNODUÕQÕQ�GDKD�ID]OD�IDUNÕQGD�ROPDVÕ�LOH�LOLúNLOL�RODEL-
OHFH÷LQL�G�ú�QG�UPHNWHGLU�

'H÷HUOHQGLUPH�VRQXFX�SVLNL\DWULN�WDQÕVÕ�ROGX÷X�EHOLUOHQHQ�
NDWÕOÕPFÕODUÕQ� \Dú� RUWDODPDVÕ� ������ ROGX÷X� VDSWDQPÕúWÕU��
%LU�oDOÕúPDGD�SVLNL\DWULN�ELU�WDQÕ�LOH�HQJHO�RUDQÕ�DOPÕú�RODQ�
NDWÕOÕPFÕODUÕQ�\Dú�RUWDODPDVÕ������RODUDN�EXOXQPXúWXU�������
%DúND�ELU�oDOÕúPDGD� LVH�SVLNL\DWULN� WDQÕVÕ�RODQ�JUXEXQ�VD-
GHFH�����¶�Q�Q����\Dú��]HULQGH�ROGX÷X��RUWDODPD�\DúODUÕQ�
�����ROGX÷X�J|U�OP�úW�U������%LU�GL÷HU�oDOÕúPDGD�SVLNL\DW��
ULN�HQJHO�RUDQÕ�DODQ�KDVWDODUÕQ�\DúODUÕQÕQ�PHGLDQ�GH÷HUL����
RODUDN� KHVDSODQPÕúWÕU� ����� 3VLNL\DWULN� ER]XNOXN� QHGHQL\OH�
���� YH� �]HUL� HQJHO� RUDQÕ� DODQ� � NLúLOHULQ� oDOÕúPD\D� GDKLO�
HGLOGL÷L� EDúND� ELU� oDOÕúPDGD� \Dú� RUWDODPDVÕ� ����� RODUDN�
WHVSLW�HGLOPLúWLU�������dDOÕúPDODUGD�SVLNL\DWULN�HQJHO�RUDQÕ�
DODQ�NDWÕOÕPFÕODUÕQ�\Dú�RUWDODPDODUÕQÕQ�J|UHFH�JHQo�ROPDVÕ��
JHQo�\DúWDNL�ELUH\OHULQ�VD÷OÕN�NRQXODUÕQD�GDKD�ID]OD�IDUNÕQ-
GDOÕN�JHOLúWLUPLú�ROPDODUÕ�YH�VD÷OÕN�ELOLQFLQLQ�GDKD�\�NVHN�
ROPDVÕ� LOH� LOLúNLOHQGLULOHELOLU�� $\UÕFD�� UXKVDO� KDVWDOÕNODUÕQ�
GL÷HU�KDVWDOÕNODUD�J|UH�GDKD�HUNHQ�\DúWD�EDúODPDVÕ�GD�EX�GX-
UXPXQ�ELU�QHGHQL�RODELOLU��%XQXQOD�ELUOLNWH��JHQoOHULQ�HQJHOOL�
VD÷OÕN�NXUXOX�UDSRUX�DODUDN�\DVDO�KDNODUÕQGDQ�ID\GDODQPDVÕ�
WRSOXPVDO�YH�VRV\DO�KD\DWD�NDWÕOÕPODUÕ�DoÕVÕQGDQ�GD�|QHP�
WDúÕPDNWDGÕU��7DQÕODUD�J|UH�\Dú�RUWDODPDODUÕQD�EDNÕOGÕ÷ÕQGD�
]HND�JHULOL÷LQLQ�RUWDODPD�\DúÕ�������ROGX÷X�KHVDSODQÕUNHQ��
DQNVL\HWH�ER]XNOXNODUÕQÕQ��������úL]RIUHQL�YH�GL÷HU�SVLNRWLN�
ER]XNOXNODUÕQ� LVH� ������ ROGX÷X� VDSWDQPÕúWÕU��=LKLQVHO� HQ-
JHOOLOLN��JHOLúLPVHO�V�UHoWH�EDúOD\DQ�UXKVDO�ER]XNOXN�ROGX÷X�
YH�GDKD�|QFHVLQGH�oRFXN�YH�HUJHQ�SVLNL\DWULVWL� WDUDIÕQGDQ�
G�]HQOHQHQ�HQJHOOL�UDSRUODUÕQÕQ�HULúNLQ�VD÷OÕN�NXUXOX�UDSRUX�
RODUDN�G�]HQOHPHVL�LoLQ�EDúYXUXODU�ROGX÷X�G�ú�Q�OG�÷�QGH�
GL÷HU� WDQÕ� JUXSODUÕQD� J|UH� \Dú� RUWDODPDVÕQÕQ� GDKD� G�ú�N�
VDSWDQPDVÕ�EHNOHQHQ�ELU�VRQXoWXU��

3VLNL\DWULN�ER]XNOXN�QHGHQL\OH�DOÕQDQ�HQJHO�RUDQODUÕQD�J|UH�
\Dú�YH�FLQVL\HW�|]HOOLNOHUL�NDUúÕODúWÕUÕOGÕ÷ÕQGD�����YH��]HUL�
HQJHOL�RODQ�NLúLOHULQ�������DUDVÕ�HQJHO�RUDQÕ�RODQODUD�RUDQOD�
GDKD�JHQo�ROGX÷X�YH�HUNHN�NDWÕOÕPFÕ�VD\ÕVÕQÕQ�DQODPOÕ�RODUDN�
GDKD�ID]OD�ROGX÷X�WHVSLW�HGLOPLúWLU��dDQND\D�YH�DUNDGDúODUÕ��
QÕQ� �������\DSWÕ÷Õ� DUDúWÕUPDGD�GD� EHQ]HU� úHNLOGH�����YH�
�]HUL� HQJHOOL� ELUH\OHULQ� \Dú� RUWDQFDODUÕQÕQ� DQODPOÕ� G�]H\-
GH�GDKD�G�ú�N�ROGX÷X�VDSWDQÕUNHQ�FLQVL\HWOHU�EDNÕPÕQGDQ�
JUXSODU�DUDVÕQGD�DQODPOÕ�IDUN�EXOXQPDPÕúWÕU������%X�EXOJX��
����YH��]HUL� HQJHO�RUDQÕ�RODQ� WDQÕ�JUXSODUÕQGD� LON� VÕUDGD�
\HU� DODQ� ]HND� JHULOL÷LQLQ� JHOLúLPVHO� ELU� ER]XNOXN� ROPDVÕ�
YH� oRFXNOXN� oD÷Õ� UXKVDO� ER]XNOXN� ROPDVÕ\OD� LOLúNLOL� RO��



KA
YN
AK
ÇA

��

$NG�7ÕS�'����������� $\GÕQ�6��YH�6DYDú�$(�

GX÷XQX�G�ú�QG�UPHNWHGLU��(QJHO�RUDQÕ�������DUDVÕ�NDGÕQ�
NDWÕOÕPFÕODUÕQÕQ� RUDQODUÕQÕQ� DQODPOÕ� RODUDN� GDKD� \�NVHN�
ROPDVÕ�DQNVL\HWH�ER]XNOX÷X�WDQÕVÕQÕQ�NDGÕQODUGD�GDKD�VÕN�
VDSWDQPDVÕ�LOH�LOLúNLOL�RODELOLU�

%X� oDOÕúPDQÕQ�J�oO��\DQODUÕ�� G|UW� \ÕO� JLEL� X]XQ�ELU� V�UH�
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ABSTRACT
Objective:
7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�HYDOXDWH�WKH�HGXFDWLRQDO�TXD��
OLW\�DQG�XVHIXOQHVV�RI�<RX7XEH�YLGHRV�RQ�H[WHUQDO�GDFU\R�
F\VWRUKLQRVWRP\�VXUJHU\�DV�D�UHVRXUFH�

Material and Methods:
7KLV� LV� D� UHWURVSHFWLYH�� FURVV�VHFWLRQDO� DQG� UHFRUG�EDVHG�
VWXG\��7KH�¿UVW����YLGHRV�ZLWK�WKH�WHUP�
H[WHUQDO�GDFU\R�
F\VWRUKLQRVWRP\
�DQG�PHHWLQJ�WKH�LQFOXVLRQ�FULWHULD�ZHUH�
HYDOXDWHG�ZLWKRXW�DQ\�FKDQJH�LQ�WKH�VHDUFK�SUHIHUHQFHV�RI�
<RX7XEH�YLGHR� VHDUFK�HQJLQH��7KH� VWHSV�RI�H[WHUQDO�GD�
FU\RF\VWRUKLQRVWRP\�VXUJHU\�ZHUH�VFRUHG��PLQ�PD[�������
DQG�VWDQGDUGL]HG�DFFRUGLQJ�WR�WKH�OLWHUDWXUH��7KH�QXPEHU�
RI�YLHZV��OLNHV��GLVOLNHV��FRPPHQWV��KRZ�ORQJ�WKHVH�YLGHRV�
ODVWHG��ZKHQ�WKH\�ZHUH�XSORDGHG��YLHZ�UDWH��YLGHR�SRZHU�
LQGH[�DQG�LQWHUDFWLRQ�LQGH[�ZHUH�FDOFXODWHG��,Q�DGGLWLRQ��
WKHVH�YLGHRV�ZHUH�DQDO\]HG�XVLQJ�',6&(51�VFRUH��PLQ�
PD[����������*OREDO�4XDOLW\��*4��VFRUH��PLQ�PD[�������
DQG�-RXUQDO�RI�WKH�$PHULFDQ�0HGLFDO�$VVRFLDWLRQ��-$0$��
VFRUH��PLQ�PD[�������

Results:
7KH� PHDQ� QXPEHU� RI� YLHZV� ZDV� ��������������� OLNHV�
���������� GLVOLNHV� ���������� FRPPHQWV� ����������� YL��
GHR� GXUDWLRQ� ������������ VHFRQGV�� WLPH� VLQFH� XSORDG�
���������� PRQWKV�� YLHZ� UDWH� ����������� YLGHR� SRZ�
HU� LQGH[� ���������� DQG� LQWHUDFWLRQ� LQGH[� ��������� 7KH�
PHDQ� VXUJLFDO� TXDOLW\� VFRUH� RI� WKH� YLGHRV� ZDV� ���������
',6&(51�VFRUH�ZDV���������� �SRRU�TXDOLW\���*4�VFRUH�
ZDV� �������� �LQVXI¿FLHQW� TXDOLW\�� DQG� -$0$� VFRUH�ZDV�
�������� �PRGHUDWH� TXDOLW\���2I� WKH����YLGHRV�� ��� ������
ZHUH�XSORDGHG�E\�SK\VLFLDQV����������E\�SULYDWH�KRVSLWDOV�
DQG����������E\�KHDOWK�FKDQQHOV��,Q�DGGLWLRQ�����������RI�
WKH����YLGHRV�ZHUH�UHODWHG�WR�VXUJLFDO�WHFKQLTXH��ZKLOH����
������SURYLGHG�LQIRUPDWLRQ�DERXW�WKH�GLVHDVH�

Conclusion: 
7KH� PDMRULW\� RI� YLGHRV� RQ�<RX7XEH� DERXW� H[WHUQDO� GD�
FU\RF\VWRUKLQRVWRP\�DUH�UHODWHG�WR�VXUJLFDO�WHFKQLTXH�DQG�
DUH�PRVWO\�SURGXFHG�E\�SK\VLFLDQV��$OWKRXJK�WKH�VXUJLFDO�
VFRUH�RI�WKH�YLGHRV�LV�KLJK��WKHLU�TXDOLW\�DV�D�UHVRXUFH�LV�
ORZ�DFFRUGLQJ�WR�YLGHR�TXDOLW\�VFRULQJ�XVHG�ZRUOGZLGH�

Key Words: 
<RX7XEH��4XDOLW\��([WHUQDO��'DFULRF\VWRUKLQRVWRP\

*ø5øù
'DNULRVLVWLW�� J|]\DúÕ� NDQDO� VLVWHPLQGH� WÕNDQÕNOÕ÷D� ED÷OÕ�
HQIHNVL\RQ�DQODPÕQD�JHOLU��%X�KDVWDOÕ÷ÕQ�WHGDYLVLQGH�DNXW�
G|QHPGH�GDKD�oRN�PHGLNDO�WHGDYL�\DSÕOÕUNHQ�NHVLQ�WHGDYL�
FHUUDKLGLU��&HUUDKLGH�oRN�oHúLWOL�\|QWHPOHU�NXOODQÕOPDNWD�
ROXS��J|]�GRNWRUODUÕQÕQ�HQ�VÕN�WHUFLK�HWWL÷L�FHUUDKL�WHNQLN�
HNVWHUQDO�GDNULRVLVWRULQRVWRPLGLU��������

(NVWHUQDO� GDNULRVLVWULQRVWRPL�� ORNDO� YH\D� JHQHO� DQHVWH]L�
DOWÕQGD�\DSÕOÕU��øON�RODUDN�ODNULPDO�NHVH�E|OJHVLQGH�������
PP¶OLN�ELU�FLOW�NHVL�JHUoHNOHúWLULOLU��6RQUDVÕQGD�SHULRVWXQ�
GLVHNVL\RQX��NHPLN�SHQFHUH�ROXúWXUXOPDVÕ��PXNR]DO�ÀHS��
OHU� ROXúWXUXOPDVÕ� YH� ÀHSOHULQ� V�W�UDV\RQX� EDVDPDNODUÕ�
YDUGÕU��(Q�VRQ�LVH�FLOGLQ�V�W�UDV\RQX�\DSÕOÕU��������

*�Q�P�]GH� LQWHUQHWLQ� \D\JÕQODúPDVÕ\OD� ELOJL\H� XODúÕP�
NROD\ODúPÕúWÕU��%X� GXUXPGDQ� KHUNHV� SD\ÕQD� G�úHQ� RUDQ�
GD� ID\GDODQPDNWDGÕU�� +DVWDODU� GDKD� oRN� KDVWDOÕNODUÕ� LOH�
LOJLOL� ELOJLOHU� DOÕUNHQ�EL]� GRNWRUODU� LVH� FHUUDKL� \HWHQHNOHUL��
PL]L�JHOLúWLUPHN�LoLQ�ID\GDODQÕUÕ]��%X�DúDPDGD�G�Q\DGD�HQ�
\D\JÕQ�RODUDN�NXOODQÕODQ�YLGHR�L]OHPH�VLWHVL�<RX7XEH¶GXU�
'�Q\DQÕQ�HQ�oRN�JLULOHQ�LNLQFL�VLWHVL�ROXS��NXOODQÕFÕODUÕQD�
YLGHR� L]OHPHQLQ� \DQÕQGD� YLGHR� \�NOHPH� LPNDQÕ� GD� VXQ�
PDNWDGÕU��)DNDW��YLGHRODUÕQ�KHUNHV�WDUDIÕQGDQ�GHQHWLP�RO�
PDGDQ�\�NOHQHELOPHVL�ELOJL�NLUOLOL÷L�JLEL�ELU�GXUXP�RUWD\D�
oÕNDUPDNWDGÕU��������

%X�oDOÕúPD�LOH�<RX7XEH¶GD�PHYFXW�RODQ�HNVWHUQDO�GDNULR�
VLVWRULQRVWRPL�YLGHRODUÕQÕ�LQFHOH\HUHN�PHGLNDO�YH�FHUUDKL�
DoÕGDQ�\HWHUOLOLNOHULQL�LQFHOHGLN��%LOGL÷LPL]�NDGDUÕ\OD�OLWH��
UDW�UGH� GDKD� |QFH� E|\OH� ELU� oDOÕúPD� \DSÕOPDPÕú� ROPDVÕ�
EL]L�D\UÕFD�EX�oDOÕúPD\Õ�\DSPD\D�\|QOHQGLUPLúWLU�

GEREÇ ve YÖNTEMLER
dDOÕúPDPÕ]� UHWURVSHNWLI�� NHVLWVHO� YH� ND\ÕW� WDEDQOÕ� ELU�
oDOÕúPDGÕU�� %X� QHGHQOH� HWLN� NXUXO� RQD\Õ� DOÕQDPDGÕ��
dDOÕúPDPÕ]����+D]LUDQ������WDULKLQH�NDGDU�<RX7XEH¶GD�
NDPX\D� DoÕN� YLGHRODU� GH÷HUOHQGLULOHUHN� \DSÕOGÕ�� %X�
oDOÕúPDGD�+HOVLQNL�'HNODUDV\RQX�LONHOHULQH�VDGÕN�NDOÕQGÕ�

<RX7XEH� DUDPD� PRWRUX� DOJRULWPDODUÕQÕQ� HWNLOHQPHPHVL�
LoLQ� W�P� LQWHUQHW� DUDPD�JHoPLúL� VLOLQGL��<RX7XEH� DUDPD�
PRWXUXQD�µH[WHUQDO�GDFU\RF\VWRUKLQRVWRP\¶�WHULPL�\D]ÕOGÕ�
YH�GDKLO�HGLOPH�NULWHUOHULQL�NDUúÕOD\DQ�LON����YLGHR�GH÷HU�
OHQGLUPH\H�DOÕQGÕ��øON����YLGHRQXQ�VHoLOPH�JHUHNoHVL�DUD�
PD�PRWRUODUÕQGD�VRQXoODUÕQ�LON��o�VD\IDVÕQGD�JHQHOGH����
YLGHRQXQ�ROPDVÕ�YH�NXOODQÕFÕODUÕQGD�����¶LQLQ�EX� LON��o�
VD\ID\Õ� JHoPHPHVLGLU� ����� 9LGHR� GLOL� \DOQÕ]FD� øQJLOL]FH�
RODQ� HNVWHUQDO� GDNULRVLVWRULQRVWRPL� LOH� LOJLOL� RODQ� YLGH�
RODU� oDOÕúPD\D� GDKLO� HGLOGL�� 7HNUDUOD\DQ� YLGHRODU�� GL÷HU�
GLOOHUGHNL�YLGHRODU����� VDQL\HGHQ�NÕVD�YLGHRODU� LOH�\RUXP��
EH÷HQPH�YH�EH÷HQPHPH�LúOHYOHUL�GHYUH�GÕúÕ�EÕUDNÕODQ�YLGH�
RODU�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�

%X� YLGHRODUÕQ� L]OHQPH�� EH÷HQPH�� EH÷HQPHPH�� EH÷HQPH�
RUDQÕ� �EH÷HQPH� [� ���� �� EH÷HQPH� �� EH÷HQPHPH��� \R�
UXP�VD\ÕODUÕ� LOH�QH�NDGDU� V�UG�÷���QH�]DPDQGDQ� LWLEDUHQ�
\�NOHQGL÷L�� J|U�QW�OHQPH� RUDQÕ� �WRSODP� J|U�QW�OHPH�
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VD\ÕVÕQÕQ�\�NOHQPHGHQ�LWLEDUHQ�JHoHQ�J�Q�VD\ÕVÕQD�E|O�QPH�
VL���YLGHR�J�o�HQGHNVL�YH�HWNLOHúLP�HQGHNVL�KHVDSODQGÕ��9LGH�
RQXQ�SRS�OHUOL÷LQL�YH�<RX7XEH��]HULQGHNL�J�F�Q��J|VWHUHQ�
YLGHR�J�o�HQGHNVL�EH÷HQL�RUDQÕ�[�J|U�QW�OH�RUDQÕ�����RODUDN�
KHVDSODQGÕ������(WNLOHúLP�HQGHNVL�LVH��EH÷HQPH�VD\ÕVÕ�EH÷HQ�
PH\HQOHULQ� VD\ÕVÕ���WRSODP� J|U�QW�OHPH� VD\ÕVÕ[����RODUDN�
KHVDSODQGÕ������%X�YLGHRODU�GHQH\LPOL�LNL�RIWDOPRORJ�WDUDIÕQ�
GDQ�GH÷HUOHQGLULOGL��5�%���$�.�6���
(NVWHUQDO� GDNULRVLVWRULQRVWRPL� DPHOL\DWÕQÕQ� EDVDPDNODUÕ�
KHU�ELUL�ELU�SXDQ�ROPDN��]HUH�SXDQODQDUDN��DUDOÕN������OLWH��
UDW�UH�J|UH�VWDQGDUGL]H�HGLOGL��������
�� *HQHO�YH\D�ORNDO�DQHVWH]L�
�� øo�NDQWVXVXQ������PP�PHGLDOLQGH�YH�Lo�NDQWDO�OLJDPHQ�
� WLQ�\DSÕúPD�\HULQLQ��VW�NÕVPÕQGDQ�EDúOD\DUDN�������
� PP�FLOW�YH�FLOW�DOWÕ�NHVLVL�
���0HGLDO�NDQWDO�OLJDPHQWLQ�GLVHNH�HGLOPHVL�YH�NHVLOPHVL�
��� 3HULRVW�GLVHNVL\RQX�
��� .HUULVRQ�SXQFK�LOH�NHPLN�\DSÕGDQ��[���PP�ER\XWXQGD�
� SHQFHUH�ROXúWXUXOPDVÕ�
��� .HVH�YH�QD]DO�PXNR]DGDQ�+�úHNOLQGH�ÀHSOHU�ROXúWXUXO�
����PDVÕ�
�� )OHSOHULQ�����YLFU\O�LOH�V�W�UDV\RQX�
�� 6LOLNRQ�W�S�LPSODQWDV\RQX�
�� &LOW�YH�FLOW�DOWÕ�GRNXQXQ�V�W�UDV\RQX�

%X�W�UGHNL�YLGHRODU�G�Q\DGD�\D\JÕQ�RODUDN�NXOODQÕODQ�',6�
&(51��*OREDO�4XDOLW\��*4���YH�-RXUQDO�RI�WKH�$PHULFDQ�
0HGLFDO�$VVRFLDWLRQ��-$0$��NXOODQÕODUDN�DQDOL]�HGLOGL�
',6&(51� SXDQODPDVÕQGD� ��� VRUX� EXOXQPDNWDGÕU�� 7�P�
VRUXODUÕQ�SXDQÕ��¶GHQ��¶H�NDGDUGÕU��øON�VHNL]�VRUX�ZHE�VD\�
IDVÕQÕQ�J�YHQOL÷LQL�EHOLUOHPHN�LoLQ�NXOODQÕOÕU��øNLQFL�E|O�P�
GHNL������DUDVÕQGDNL�VRUXODU�WHGDYL�VHoHQHNOHUL�KDNNÕQGD�
NL�ELOJLOHULQ�NDOLWHVLQL�GH÷HUOHQGLUPHNWHGLU��2Q�DOWÕQFÕ�YH�
VRQ�VRUX�LVH�ZHE�VLWHVLQLQ�JHQHO�ELU�GH÷HUOHQGLUPHVL�ROXS�
JHQHOOLNOH�SXDQODPD�GÕúÕ�EÕUDNÕOÕU�YH�������DUDVÕ�oRN�]D\ÕI��
������DUDVÕ�]D\ÕI��������DUDVÕ�RUWD���������DUDVÕ�L\L���������
DUDVÕ�P�NHPPHOGLU�������7DEOR�,��

*4� SXDQODPDVÕ�� YLGHRODUÕ� JHQHO� RODUDN� \RUXPODU� YH�
VXQXODQ�ELOJL�DNÕúÕQD�J|UH�GH÷HUOHQGLULU��3XDQODPD��¶GHQ�
�¶H�NDGDU�GH÷LúPHNWHGLU�������7DEOR�,��

-$0$�NULWHUOHUL��ZHE�VLWHOHULQGH�NXOODQÕODQ�WHPHO�ELOJLOHUL�
GH÷HUOHQGLULU��'|UW�DQD�E|O�P��LoHULU��<D]DUOÕN��ND\QDNoD��
SDWHQW�KDNNÕ�YH�J�QFHOOLNWLU��+HU�NULWHU���SXDQ�DOÕU��%LU�HQ�
]D\ÕI�NDOLWH�LNHQ��G|UW�HQ�\�NVHNWLU������

Tablo I. ',6&(51�YH�*4�SXDQODPD�VLVWHPL
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øVWDWLVWLNVHO�$QDOL]
%X� oDOÕúPDGD� LVWDWLVWLNVHO� DQDOL]OHU� 6RV\DO� %LOLPOHU� LoLQ�
øVWDWLVWLN� SURJUDPÕ� ����� �6366� ,QF��� &KLFDJR�� ,/�� 86$��
SURJUDPÕ� NXOODQÕODUDN� \DSÕOGÕ�� 6�UHNOL� �QLFHO�� GH÷LúNHQOHU�
LoLQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNOHU�� RUWDODPD� YH� VWDQGDUW� VDSPD�
RODUDN�LIDGH�HGLOLUNHQ��NDWHJRULN�GH÷LúNHQ�VD\Õ��Q��YH�RUDQ�
����RODUDN�LIDGH�HGLOPLúWLU��'H÷LúNHQOHULQ�QRUPDO�GD÷ÕOÕPD�
X\JXQOX÷X�J|UVHO�YH�DQDOL]�\|QWHPOHUL�LOH�GH÷HUOHQGLULOPLú�
YH�QRUPDO�GD÷ÕOÕPD�X\JXQ�ROGX÷X�LoLQ�SDUDPHWULN� WHVWOHU�
NXOODQÕOPÕúWÕU��%D÷ÕPVÕ]�JUXSODU�DUDVÕQGDNL�SDUDPHWUHOHUL�
NDUúÕODúWÕUPDN� LoLQ� %D÷ÕPVÕ]� *UXSODU� 7� WHVWL� NXOODQÕOGÕ��
.RUHODV\RQ�DQDOL]OHUL�LoLQ�3HDUVRQ�NRUHODV\RQ�DQDOL]L�NXO�
ODQÕOGÕ��$QODPOÕOÕN�S������G�]H\OHULQGH�GH÷HUOHQGLULOGL�

BULGULAR
'H÷HUOHQGLULOHQ� YLGHRODUÕQ� RUWDODPD� L]OHQPH� VD\ÕVÕ�
�������������EH÷HQPH�VD\ÕVÕ�����������EH÷HQPHPH�VD\ÕVÕ�
����������\RUXP�VD\ÕVÕ������������YLGHR��V�UHVL�������������
VDQL\H�� \�NOHQGL÷LQGHQ� LWLEDUHQ� JHoHQ� V�UH� ���������� D\��
J|U�QW�OHPH�RUDQÕ������������YLGHR�J�o�HQGHNVL�����������
YH�HWNLOHúLP�HQGHNVL���������RODUDN�KHVDSODQGÕ��9LGHRODUÕQ�
RUWDODPD� FHUUDKL� NDOLWH� SXDQÕ� ��������� ',6&(51� SXDQÕ�
��������� �]D\ÕI�NDOLWH���*4�SXDQÕ��������� �\HWHUVL]�NDOLWH��
YH�-$0$�SXDQÕ����������RUWD�NDOLWH��RODUDN�ND\GHGLOGL�
�7DEOR�,,��

(OOL�YLGHRQXQ���¶���������GRNWRUODU�WDUDIÕQGDQ���¶L��������|]HO�
KDVWDQH�WDUDIÕQGDQ�YH���¶L��������VD÷OÕN�NDQDOODUÕ�WDUDIÕQGDQ�
\�NOHQPLúWLU��%X� JUXSODU� ELUELUOHUL� LOH� NÕ\DVODQGÕNODUÕQGD� VD�

GHFH�',6&(51�YH�*4�VNRUXQGD�DQODPOÕ�IDUNOÕOÕN�YDUNHQ��JHUL�
NDODQ�SDUDPHWUHOHU�DUDVÕQGD�DQODPOÕ�IDNOÕOÕN�\RNWX��7DEOR�,,,��

Tablo II. Ekternal dakriosistorinostomi 
LOH� LOJLOL� <RX7XEH� YLGHRODUÕQÕQ� JHQHO�
|]HOOLNOHUL

Tablo III. .D\QDNODUD�J|UH�<RX7XEH�
YLGHRODUÕQÕQ�ELUELUOHUL�LOH�NDUúÕODúWÕUÕOPDVÕ

*|U�QW�OHPH
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.RUHODV\RQODU�LQFHOHQGL÷LQGH�',6&(51�VNRUX\OD�*4�DUDVÕQ�
GD�DQODPOÕ��J�oO��SR]LWLI�NRUHODV\RQ�YDUNHQ��-$0$�VNRUX\OD�
DQODPOÕ��RUWD�G�]H\GH�SR]LWLI�NRUHODV\RQ�YDUGÕ��',6&(51�VNR�
UX�YH�FHUUDKL�NDOLWH�DUDVÕQGD�LVH�DQODPOÕ��]D\ÕI�G�]H\GH�QHJDWLI�
NRUHODV\RQ�YDUGÕ��*4�LOH�-$0$�DUDVÕQGD�DQODPOÕ��]D\ÕI�G�]H\�
GH�SR]LWLI�NRUHODV\RQ�YDUNHQ��FHUUDKL�NDOLWH�LOH�DUDVÕQGD�DQODP�
OÕ�� RUWD� G�]H\GH�QHJDWLI� NRUHODV\RQ�YDUGÕ�� -$0$� LOH� FHUUDKL�
NDOLWH�DUDVÕQGD�LVH�DQODPVÕ]��oRN�]D\ÕI�G�]H\GH�SR]LWLI�NRUHODV�
\RQ�YDUGÕ��ø]OHQPH�VD\ÕVÕ��EH÷HQPH��EH÷HQPHPH��\RUXP�\DS�

PD�YH�HWNLOHúLP�HQGHNVL�LOH�',6&(51��*4��-$0$�YH�FHUUDKL�
NDOLWH�DUDVÕQGDNL�NRUHODV\RQODUÕQ�W�P��LVH�DQODPVÕ]�ROXS�oRN�
]D\ÕI�G�]H\GH�NRUHODV\RQ�YDUGÕ��*|U�QW�OHPH�HQGHNVL�LOH�',6�
&(51��*4�YH�-$0$�DUDVÕQGD�DQODPOÕ��]D\ÕI�G�]H\GH�SR]LWLI�
ELU�NRUHODV\RQ�YDUNHQ��FHUUDKL�NDOLWH�LOH�DUDVÕQGD�DQODPVÕ]��oRN�
]D\ÕI�G�]H\GH�QHJDWLI�ELU�NRUHODV\RQ�YDUGÕ��9LGHR�J�o�HQGHN�
VL�LOH�',6&(51��*4�YH�-$0$�DUDVÕQGD�DQODPVÕ]��oRN�]D\ÕI�
SR]LWLI�ELU�NRUHODV\RQ�YDUNHQ��FHUUDKL�NDOLWH�LOH�DUDVÕQGD�DQODP�
OÕ��]D\ÕI�QHJDWLI�ELU�NRUHODV\RQ�YDUGÕ��7DEOR�,9��

7$57,ù0$
%X� oDOÕúPD� LOH� HNVWHUQDO� GDNULRVLVWRULQRVWRPL� LOH� LOJLOL�<RX�
7XEH�YLGHRODUÕ� LQFHOHQGL÷LQGH�YLGHR�NDOLWHVLQL�J|VWHUHQ�',6�
&(51� SXDQÕ� ]D\ÕI� �����������*4� SXDQÕ� \HWHUVL]� ����������
ND\GHGLOLUNHQ��-$0$�SXDQÕ�RUWD�����������RODUDN�ND\GHGLOGL��
/LWHUDW�UGH� <RX7XEH� YLGHR� NDOLWHVLQLQ� GH÷HUOHQGLULOGL÷L� EX�
VNRUODU� ELUELUOHULQGHQ� ROGXNoD� IDUNOÕGÕU�� gUQH÷LQ�� .�o�N� YH�
DUN���',6&(51�SXDQÕQÕ�������������oDOÕúPDPÕ]OD��EHQ]HU�EX�
OXUNHQ��*4�SXDQÕ�����������YH�-$0$�SXDQÕQÕ�����������IDUNOÕ�
EXOPXúODUGÕU� ������ 0DQJDQ� YH� DUN��� oDOÕúPDVÕQGD� LVH� ',6�
&(51�SXDQÕ�������������oDOÕúPDPÕ]GDQ�IDNOÕ�ROXS��*4�SXDQÕ�
����������YH�-$0$�SXDQÕ�����������oDOÕúPDPÕ]�LOH�EHQ]HUGLU�
������

dDOÕúPDPÕ]GD� GRNWRU�� |]HO� KDVWDQH� YH� VD÷OÕN� NDQDOODUÕ� JLEL�
IDUNOÕ� YLGHR� �UHWLFLOHUL� ELUELUOHUL� LOH� NÕ\DVODQGÕ÷ÕQD� LVH� ',6�
&(51� YH�*4� SXDQODUÕ� EDNÕPÕQGDQ� DUDODUÕQGD� DQODPOÕ� IDUN�
YDUNHQ��-$0$�SXDQÕ�DoÕVÕQGDQ�DUDODUÕQGD�DQODPOÕ�IDUN�\RNWX��
.DOD\FÕ�YH�DUN���<RX7XEH�YLGHRODUÕQÕ�GRNWRU�ND\QDNOÕ�YH�GRN�
WRU�ND\QDNOÕ�ROPD\DQ�YLGHRODU�DoÕVÕQGDQ�NDUúÕODúWÕUGÕNODUÕQGD�
',6&(51�VNRUX�DoÕVÕQGDQ�DQODPOÕ�IDUN�EXODPD]ODUNHQ��*4�
YH� -$0$� VNRUX� DoÕVÕQGDQ� DQODPOÕ� IDUN� EXOPXúODUGÕU� ������
%LU� EDúND� oDOÕúPDGD� LVH� YLGHRODU� oDOÕúPDPÕ]D� EHQ]HU� úHNLO�
GH� GL]D\Q� HGLOPLúWLU�� %X� oDOÕúPDGD� GRNWRUODU�� |]HO� KDVWDQH�
LOH�VD÷OÕN�JUXSODUÕ�',6&(51��*4�YH�-$0$�VNRUX�DoÕVÕQGDQ�
NÕ\DVODQGÕNODUÕQGD� ELUELUOHUL� DUDVÕQGD� DQODPOÕ� IDUN� EXOXQ�
PDPÕúWÕU������

Tablo IV. %H÷HQPH��EH÷HQPHPH��
\RUXP�� V�UH�� \Dú�� J|U�QW�OHPH�
RUDQÕ��YLGHR�J�o�HQGHNVL��HWNLOHúLP�
HQGHNVL�� ',6&(51�� *4�� -$0$�
YH�&HUUDKL�NDOLWH�DUDVÕQGDNL�
korelasyonlar
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dDOÕúPDPÕ]�LVH�IDUNOÕ�YLGHR�LoHULN��UHWLFLOHULQLQ�NDOLWH�DQODPÕQ�
GD�ELUELUOHULQGHQ�D\UÕOGÕ÷ÕQÕ�J|VWHUPHNWHGLU��*�Q�P�]GH�ELO�
JL\H�XODúÕP�LQWHUQHW�GHYULPL�LOH�oRN�NROD\ODúPÕúWÕU��%X�oHúLWOL�
VLWHOHU�YDVÕWDVÕ\OD�ROXS��<RX7XEH�G�Q\DGD�HQ�ID]OD�JLULOHQ�LNLQ�
FL�LQWHUQHW�VLWHVLGLU��<D]ÕOÕ�PHG\DGDQ�]L\DGH�J|UVHO�PHG\DQÕQ�
J�Q�P�]�WRSOXPXQGD�GDKD�ID]OD�WHUFLK�HGLOPHVL�EX�VLWH\L�|QH�
oÕNDUPÕúWÕU�� $\UÕFD�� �FUHWVL]� YLGHR� \�NOHPH� YH� EXQGDQ� ND�
]DQo�HOGH�HGLOPHVL�GH�HWNLOLGLU��%X�QHGHQOH��KHU�NRQX�LOH�LOJLOL�
LOJLVL]� ELUoRN� YLGHR� \�NOHQPHNWH� ROXS� EXUDVÕ� DGHWD� o|SO�÷H�
G|QP�úW�U��%XQD�UD÷PHQ�KDVWDODU�KDVWDOÕNODUÕ�LOH�LOJLOL�ELOJL\H�
NROD\� \ROGDQ� XODúDELOHFHNOHUL� ELU� \HU� RODUDN� J|UG�NOHUL� LoLQ�
<RX7XEH� YLGHRODUÕQÕ� GDKD� ID]OD� L]OHPHNWHGLU�� 6RQ� G|QHPGH�
FHUUDKL� WHNQLNOHUL� LoHUHQ� YLGHRODUÕQ� \�NOHQPHVL\OH�� GRNWRUODU�
YH�VD÷OÕN�SURIHV\RQHOOHUL�WDUDIÕQGDQ�GD�VÕNOÕNOD�<RX7XEH�YLGH�
RODUÕQGDQ�ID\GDODQÕOPDNWDGÕU��7�P�EX�ELOJLOHU��YLGHRODUÕQ�NDOL�
WHVLQLQ�GH÷HUOHQGLULOPHVLQL�]DUXUL�NÕOPÕúWÕU��<DSWÕ÷ÕPÕ]�OLWHUDW�U�
WDUDPDVÕQGD�HNVWHUQDO�GDNULRVLVWRULQRVWRPL�LOH� LOJLOL�YLGHRODUÕ�
DQDOL]�HGHQ�ELU�oDOÕúPD�ROPDPDVÕ�EX�oDOÕúPD\Õ�\DSPDPÕ]GD�
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ABSTRACT
Objective: 
7KH�DLP�RI� WKLV�VWXG\�ZDV�WR�DVVHVV� WKH�TXDOLW\�RI� OLIH�RI� LQGLYLGXDOV�ZLWK�PRWLRQ�
VLFNQHVV��06��DQG�WR�SHUIRUP�D�EDODQFH�H[DPLQDWLRQ�ZLWK�VXEMHFWLYH�YHVWLEXODU�WHVWV�

Material and Method: 
7KH�VWXG\�JURXS�LQFOXGHG����LQGLYLGXDOV���0����)��ZLWK�D�PHDQ�DJH�RI����������
\HDUV� �UDQJH�� ������ \HDUV��ZLWK� D� KLVWRU\� RI�06�� QRUPDO� KHDULQJ� DQG� QR� FKURQLF�
EDODQFH�GLVRUGHU�RWKHU�WKDQ�06��$�FRQWURO�JURXS�ZDV�IRUPHG�RI����DJH�PDWFKHG�LQ�
GLYLGXDOV���0����)��ZLWK�QR�KLVWRU\�RI�06�DQG�ZKR�PHW�WKH�VDPH�RWKHU�FRQGLWLRQV��
7KH�*UD\ELHO�VFDOH�ZDV�DSSOLHG�WR�DOO�WKH�SDUWLFLSDQWV�DQG�WKH\�ZHUH�DVNHG�WR�UDWH�WKH�
V\PSWRPV�WKDW�PD\�RFFXU�GXULQJ�D�MRXUQH\�RQ�D�VFDOH�RI�RQH�WR�WHQ��7KH�5RPEHUJ��
)XNXGD��7DQGHP�VWDQFH�WHVWV��0LQL�%DODQFH�(YDOXDWLRQ�6\VWHPV�7HVW��%(67HVW��DQG�
6)����VFDOH�ZHUH�WKHQ�DSSOLHG��'LIIHUHQFHV�EHWZHHQ�WKH�VWXG\�JURXS�DQG�WKH�FRQWURO�
JURXS�ZHUH�GHWHUPLQHG�DQG�FRUUHODWLRQ�DQDO\VLV�ZDV�DSSOLHG�WR�WKH�WHVW�UHVXOWV�

Results: 
$�VLJQL¿FDQW�GLIIHUHQFH�ZDV�GHWHUPLQHG�EHWZHHQ�WKH�JURXSV�LQ�UHVSHFW�RI�WKH�*UD\�
ELHO�VFDOH�VFRUHV�DQG�DOO�V\PSWRP�VFRUHV��S��������1R�SDWKRORJLFDO�¿QGLQJV�ZHUH�
REVHUYHG�LQ�DQ\�RI�WKH�SDUWLFLSDQWV�LQ�WKH�5RPEHUJ��)XNXGD�DQG�7DQGHP�VWDQFH�WHVWV��
$�VLJQL¿FDQW�GLIIHUHQFH�ZDV�REVHUYHG�EHWZHHQ�WKH�WZR�JURXSV�LQ�WKH�0LQL�%(67�
HVW� �S�������� ,Q� WKH�6)����� WKHUH�ZHUH�VLJQL¿FDQW�GLIIHUHQFHV�RQO\� LQ� WKH�SK\VLFDO�
IXQFWLRQLQJ� VXEVFDOH� �S��������$� VLJQL¿FDQW� QHJDWLYH� FRUUHODWLRQ�ZDV� GHWHUPLQHG�
EHWZHHQ�WKH�VFRUHV�RI�V\PSWRPV�VHHQ�GXULQJ�D�MRXUQH\�DQG�WKH�*UD\ELHO�VFDOH�DQG�
0LQL�%(67HVW�UHVXOWV��

Conclusion: 
7KH�UHVXOWV�RI�WKH�VXEMHFWLYH�EDODQFH�HYDOXDWLRQV�GHPRQVWUDWHG�WKDW�WKH�SHUIRUPDQFH�
RI�LQGLYLGXDOV�ZLWK�PRWLRQ�VLFNQHVV�ZDV�ZRUVH�DQG�WKHLU�TXDOLW\�RI�OLIH�ZDV�DIIHFWHG�
PRUH�WKDQ�KHDOWK\�LQGLYLGXDOV�
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GD� NURQLN� GHQJH�ER]XNOX÷X�ROPD\DQ����ELUH\� ��(�� ��.�
\Dú�RUWDODPDVÕ������������NRQWURO�JUXEXQD�LVH�D\QÕ�úDUWODUÕ�
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7DQGHP� GXUXú� WHVWOHUL� LOH� 0LQL� %(67HVWL� X\JXODQGÕ� YH�
KD\DW�NDOLWHOHULQL�GH÷HUOHQGLUPHN�LoLQ�6)����|OoH÷L�X\JX�
ODQGÕ��dDOÕúPD�JUXEX�LOH�NRQWURO�JUXEX�DUDVÕQGD�IDUN�DQD�
OL]LQGHQ�VRQUD�� WHVW�VRQXoODUÕ�DUDVÕQGD�NRUHODV\RQ�DQDOL]L�
X\JXODQGÕ�

Bulgular:
*UD\ELHO� |OoHN�SXDQODUÕQGD�� \ROFXOXN� HVQDVÕQGDNL� VHPS�
WRPODUGDQ�³EXODQÕN�J|UPH´�GÕúÕQGD� W�P�VHPSWRP�SXDQ�
ODUÕQGD��0LQL�%DODQFH�(YDOXDWLRQ�6\VWHPV�7HVW��%(67HVW��
VRQXoODUÕQGD�YH�6)����|OoH÷LQ�¿]LNVHO�IRQNVL\RQ�DOW�DOD��
QÕQGD�JUXSODU�DUDVÕQGD�DQODPOÕ�IDUN�HOGH�HGLOGL��S��������
5RPEHUJ�� IXNXGD� YH� WDQGHP� GXUXú� WHVWOHULQGH� KHU� LNL�
JUXSWD� GD� SDWRORMLN� EXOJX� J|]OHQPHGL�� $\UÕFD� \ROFXOXN�
HVQDVÕQGD� J|U�OHQ� VHPSWRP�SXDQODUÕ� YH�*UD\ELHO� |OoH÷L�
LOH�0LQL�%(67HVW�VRQXoODUÕ�DUDVÕQGD�QHJDWLI�\|QO��DQODPOÕ�
NRUHODV\RQ�ROGX÷X�J|U�OG��

Sonuç: 
6�EMHNWLI� GHQJH�GH÷HUOHQGLUPHOHULQLQ� VRQXoODUÕQGD�KDUH�
NHW�KDVWDOÕ÷Õ�RODQ�ELUH\OHULQ�SHUIRUPDQVÕQÕQ�VD÷OÕNOÕ�ELUH\�
OHUH�J|UH�GDKD�N|W��ROGX÷X�YH�EX�ELUH\OHULQ�\DúDP�NDOLWH��
OHULQLQ�GDKD�ID]OD�HWNLOHQGL÷LQL�J|VWHUPLúWLU�

Anahtar Sözcükler: 
+DUHNHW�+DVWDOÕ÷Õ��0LQL�%(67HVW��9HVWLE�OHU�+DVWDOÕN

INTRODUCTION
0RWLRQ�VLFNQHVV��06��LV�D�FRPPRQ�V\QGURPH�WKDW�HPHUJ�
HV�DIWHU�H[SRVXUH�WR�FHUWDLQ�W\SHV�RI�PRYHPHQW��06�DIIHFWV�
WKH�EDODQFH�IXQFWLRQV�RI�DQ�LQGLYLGXDO�RQ�ODQG��DW�VHD��RU�
LQ�WKH�DLU��DQG�FDXVHV�WKH�V\PSWRPV�VXFK�DV�QDXVHD��YRP�
LWLQJ��FROG�VZHDWV��KHDGDFKH��GL]]LQHVV�� IDWLJXH��DQG� ORVV�
RI� DSSHWLWH� �����06� LV� LQ� WKH� VDPH�FDWHJRU\� DV� FDU� VLFN�
QHVV��VHD�VLFNQHVV��À\LQJ�VLFNQHVV��DQG�VSDFH�VLFNQHVV��6HD�
VLFNQHVV� LV� WKH�PRVW� FRPPRQ� W\SH�RI�06�� DQG�SUHYLRXV�
UHVHDUFK�KDV�UHSRUWHG�WKDW�����RI�H[SHULHQFHG�VKLS�FUHZV�
DUH�DIIHFWHG������$OWKRXJK�WKH�SDWKRSK\VLRORJ\�RI�06�KDV�
QRW� EHHQ� FRPSOHWHO\� FODUL¿HG�� LQ� UHFHQW� \HDUV� WKH� PDLQ�
UHDVRQ� IRU�06�KDV� EHHQ� DFFHSWHG� DV� VHQVRU\� LQSXW� FRQ�
ÀLFW�FDXVLQJ�WKH�GHYHORSPHQW�RI�V\PSWRPV��$FFRUGLQJ�WR�
WKLV�K\SRWKHVLV��WKH�LQIRUPDWLRQ�FRPLQJ�IURP�WKH�H\HV��WKH�
VHPLFLUFXODU�FDQDOV��RWROLWKLF�RUJDQV�DQG�RU�SURSULRFHSWLYH�
VHQVHV�GXULQJ�VRPH�PRYHPHQWV�FUHDWHV�FRQIXVLRQ� LQ� WKH�
FHQWUDO�QHUYRXV�V\VWHP��7KH�V\PSWRPV�RI�06�DUH�IRUPHG�
DV�LQVWLQFWLYH�GHIHQVH�E\�WKH�ERG\�WU\LQJ�WR�PDLQWDLQ�EDO�
DQFH�GXULQJ�WKHVH�PRYHPHQWV������7KLV�GLVHDVH�LV�XVXDOO\�
VHHQ�EHWZHHQ�WKH�DJHV�RI�WZR�DQG�WZHOYH�\HDUV��UHDFKLQJ�
D�SHDN�EHWZHHQ�IRXU�DQG�������\HDUV��DQG�LV�YHU\�XQFRP�
PRQ�XQGHU� WKDQ� WZR�\HDUV�DQG�ROGHU� WKDQ����\HDUV�� ,W� LV�
VHHQ�����IROG�PRUH�LQ�IHPDOHV�WKDQ�PDOHV������

$OWKRXJK�06�LV�DVVRFLDWHG�ZLWK�VRPH�GLVHDVHV�VXFK�DV�PL�
JUDLQH��LW�FDQ�DOVR�EH�VHHQ�LQ�KHDOWK\�LQGLYLGXDOV�ZLWK�QRU�
PDO�YHVWLEXODU�IXQFWLRQ������9DULRXV�VWXGLHV�KDYH�EHHQ�FRQ�
GXFWHG�WR�LQYHVWLJDWH�WKH�FRPSOH[�SDWKRSK\VLRORJ\�RI�06��
VXFK� DV� H[DPLQDWLRQ� RI� FKDQJHV� LQ� VDOLYDWLRQ�� TXHVWLRQ�
QDLUHV�DQG�VFDOHV��H[DPLQDWLRQ�RI�FKDQJHV�LQ�KHDUW�UK\WKP��
H[DPLQDWLRQ�RI�SODVPD�KRUPRQH�OHYHOV��DQG�H[DPLQDWLRQ�
RI� FKDQJHV� LQ� JDVWULF�PRWLOLW\� �������� ,Q� DGGLWLRQ�� HOHFW�
URQ\VWDJPRJUDSK\� �(1*��� YHVWLEXODU� HYRNHG� P\RJHQLF�
SRWHQWLDOV� �9(03��� G\QDPLF� SRVWXURJUDSK\�� YHVWLEXODU�
DXWRURWDWLRQ�WHVW��DQG�URWDWLRQ�WHVW�KDYH�EHHQ�XVHG�WR�HYDO�
XDWH�WKH�YHVWLEXODU�V\VWHP�WR�GHWHUPLQH�WKH�SUHGLVSRVLWLRQ�
WR�06�����������)RZOHU�HW�DO���REWDLQHG�KLJKHU�DPSOLWXGH�
UHVXOWV�LQ�WKH�9(03�WHVW�HYDOXDWLQJ�WKH�IXQFWLRQV�RI�RWROLWK�
RUJDQV�LQ�D�JURXS�SUHGLVSRVHG�WR�06��ZKHUHDV�%X\XNOX�HW�
DO��� IRXQG� QR� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ� WZR� JURXSV�
����������6LPLODU�FRQÀLFWLQJ�UHVXOWV�KDYH�EHHQ�REWDLQHG�LQ�
VWXGLHV�DV�WKHUH�LV�QR�GH¿QLWLYH�SURWRFRO�IRU�WKH�HYDOXDWLRQ�
RI�SDWLHQWV��7KHUH�DUH�QRW�PDQ\�VWXGLHV�LQ�OLWHUDWXUH�ZKLFK�
KDYH� XVHG� VXEMHFWLYH� WHVWV� IRU� WKH� HYDOXDWLRQ� RI� EDODQFH�
LQ�06��DQG�DV� WKHUH� LV�QR�GH¿QLWLYH�HYDOXDWLRQ�SURWRFRO��
VXEMHFWLYH�WHVWV�ZHUH�XVHG�LQ�WKLV�VWXG\��

,Q�DGGLWLRQ�WR�GL]]LQHVV��QDXVHD��DQG�RWKHU�V\PSWRPV��06�
FDQ�OHDG�WR�GLVRUGHUV��JHQHUDOO\�ZLWK�ZHDN�HIIHFWV��VXFK�DV�
D�WHQGHQF\�WR�V\QFRSH��GHWHULRUDWLRQV�LQ�VOHHS�TXDOLW\�DQG�
SHUVRQDO� IDFWRUV�VXFK�DV� WUDLW�DQ[LHW\�RU�QHXURWLFLVP�����
�����$OO�RI�WKHVH�FDQ�KDYH�D�QHJDWLYH�HIIHFW�RQ�WKH�TXDOLW\�RI�
OLIH�RI�DQ�LQGLYLGXDO��(YHQ�WKRXJK�WKHUH�DUH�VWXGLHV�LQ�OLWHU�
DWXUH�WKDW�KDYH�H[DPLQHG�WKH�EDODQFH�IXQFWLRQV�RI�LQGLYLG�
XDOV�ZLWK�06�XVLQJ�GLIIHUHQW�WHVWV��YHU\�IHZ�VWXGLHV�KDYH�
H[DPLQHG�WKH�TXDOLW\�RI�OLIH�RI�WKHVH�LQGLYLGXDOV���������
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7KH� DLP� RI� WKLV� VWXG\� ZDV� WR� HYDOXDWH� LQGLYLGXDOV� ZLWK�
PRWLRQ�VLFNQHVV�XVLQJ�VXEMHFWLYH�EDODQFH�WHVWV�DQG�WR�H[�
DPLQH�WKH�TXDOLW\�RI�OLIH�RI�WKHVH�LQGLYLGXDOV��7KH�K\SRWK�
HVLV� RI� WKLV� VWXG\� LV� �%DODQFH� WHVW� UHVXOWV� RI� LQGLYLGXDOV�
ZLWK�PRWLRQ�VLFNQHVV�V\PSWRPV�GXULQJ�WUDYHO�DUH�GLIIHUHQW�
IURP�LQGLYLGXDOV�ZLWKRXW�V\PSWRPV��DQG�WKHLU�TXDOLW\�RI�
OLIH�LV�ORZHU��

MATERIAL and METHODS
Study Design
7KH�VWXG\�LQFOXGHG�D�WRWDO�RI����VXEMHFWV��FRPSULVLQJ����
IHPDOHV�DQG�¿YH�PDOHV�ZLWK�D�PHDQ�DJH�RI���������\HDUV�
�UDQJH��������\HDUV���7KH�SDUWLFLSDQWV�ZHUH�VHSDUDWHG�LQWR�
WZR�JURXSV�DV� WKRVH�ZLWK�D�KLVWRU\�RI�06��VWXG\�JURXS��
DQG� WKRVH� ZLWK� QR� KLVWRU\� RI� 06� �FRQWURO� JURXS��� 7KH�
VWXG\�JURXS�LQFOXGHG����VXEMHFWV��FRPSULVLQJ����IHPDOHV�
DQG�WZR�PDOHV�ZLWK�D�PHDQ�DJH�RI���������\HDUV��DQG�WKH�
FRQWURO�JURXS�LQFOXGHG����VXEMHFWV��FRPSULVLQJ����IHPDOHV�
DQG� WKUHH�PDOHV�ZLWK�D�PHDQ�DJH�RI���������\HDUV��7KH�
VWXG\�H[FOXVLRQ�FULWHULD�ZHUH�GH¿QHG�DV�D�KLVWRU\�RI�KHDU�
LQJ�ORVV��RU�WKH�SUHVHQFH�RI�DQ\�DFXWH�RU�FKURQLF�EDODQFH�
SUREOHP��

3DUWLFLSDQWV�ZHUH� DVNHG�ZKHWKHU� WKH\� KDG� HYHU� VXIIHUHG�
IURP�YHVWLEXODU�GLVHDVH�RU�DQ\�RWKHU�LOOQHVV�WKDW�FRXOG�OHDG�
WR� ORVV� RI� EDODQFH��$IWHU� WDNLQJ� D� GHWDLOHG� DQDPQHVLV�� D�
KHDULQJ�WHVW�LQ�WKH����������+]�UDQJH�ZDV�SHUIRUPHG�RQ�
DOO�WKH�SDUWLFLSDQWV�WR�LQYHVWLJDWH�WKH�QRUPDO�KHDULQJ�FRQ�
GLWLRQ�RI� WKRVH�ZKR�PHW� WKH� LQFOXVLRQ� FULWHULD��7KHQ� WKH�
*UD\ELHO�VFDOH�ZDV�DSSOLHG�WR�GHWHUPLQH�WKH�SUHGLVSRVLWLRQ�
WR�06��

Graybiel scale: 
7KLV�VFDOH�ZDV�GHVLJQHG�WR�LQYHVWLJDWH�WKH�PXOWLSOH�GLPHQ�
VLRQV�RI�06��FKDUDFWHUL]HG�E\�WKH�VL[�LPSRUWDQW�V\PSWRPV�
RI� QDXVHD�YRPLWLQJ�� VNLQ� FRORU�� VDOLYDWLRQ� FKDQJHV�� FROG�
VZHDWV��KHDGDFKH��DQG�GL]]LQHVV������

7R�FRQ¿UP�WKH�VFDOH��WKH�SDWLHQWV�ZHUH�UHTXHVWHG�WR�VFRUH�
DOO�WKH�V\PSWRPV�WKDW�FRXOG�RFFXU�GXULQJ�D�MRXUQH\��GL]]L�
QHVV��QDXVHD��YRPLWLQJ��ODFN�RI�EDODQFH��VOHHSLQHVV��ODFN�RI�
FRQFHQWUDWLRQ�� EOXUUHG� YLVLRQ�� OHWKDUJ\�� UHVWOHVVQHVV�� ORVV�
RI�DSSHWLWH��FROG�VZHDWV��DQG�VHQVLWLYLW\�WR�VPHOO��IURP�RQH�
WR�WHQ��ZKHUH�RQH�UHSUHVHQWV�WKH�ORZHVW�DQG�WHQ�WKH�KLJKHVW�
LQWHQVLW\�RI�V\PSWRPV�

7KH�VWXG\�SDUWLFLSDQWV�ZKR�IXOO\�FRPSOHWHG�WKH�*UD\ELHO�
DQG�V\PSWRP�VFDOHV��ZHUH�WKHQ�VXEMHFWHG�WR�WKH�5RPEHUJ�
WHVW�� WKH� 7DQGHP� 6WDQFH� WHVW�� WKH� )XNXGD� WHVW�� DQG� WKH�
0LQL%(67HVW�WR�VXEMHFWLYHO\�HYDOXDWH�EDODQFH��

,Q�WKH�5RPEHUJ�WHVW��WKH�SDWLHQW�LV�DVNHG�WR�PDLQWDLQ�EDO�
DQFH�LQ�D�SRVLWLRQ�ZLWK�KHU�H\HV�RSHQ�RU�FORVHG��IHHW�VKRXO�
GHU�ZLGWK�DSDUW��DQG�DUPV�UHOD[HG�DW�WKH�VLGHV�������

,Q�7DQGHP�WHVW� WKH�VXEMHFW� LV� LQVWUXFWHG� WR�PDLQWDLQ�EDO�
DQFH�E\�SODFLQJ�RQH�IRRW�LQ�IURQW�RI�WKH�RWKHU�ZLWK�WKH�H\HV�
RSHQ�DQG�FORVHG������

Fukuda (Unterberger test): 
7KH�VXEMHFW�LV�LQVWUXFWHG�WR�ZDON�IRUZDUG�ZLWK�H\HV�FORVHG�
DQG�WKH�DUPV�H[WHQGHG�IRUZDUG��$�GHYLDWLRQ�RI�!����WR�WKH�
OHIW�RU�ULJKW�VXJJHVWV�D�SDWKRORJLFDO�FRQGLWLRQ�������

Mini-BESTest: 
7KLV�FOLQLFDO�EDODQFH�DVVHVVPHQW� WRRO� LV�D�VKRUWHQHG�YHU�
VLRQ�RI� WKH�%DODQFH�(YDOXDWLRQ�6\VWHPV�7HVW� �%(67HVW���
7KLV� WHVW� FDQ� GHWHUPLQH� SRWHQWLDO� EDODQFH� GLVRUGHUV� DQG�
FDQ�H[SODLQ�WKH�UHDVRQV��,W�LV�DOVR�DFFHSWHG�DV�RQH�RI�WKH�
PRVW� FRPSUHKHQVLYH� EDODQFH� HYDOXDWLRQ� VFDOHV� WR� GHWHU�
PLQH� WKH� XQGHUO\LQJ� SRVWXUDO� FRQWURO� V\VWHPV� RI� SRRU�
IXQFWLRQDO�EDODQFH�������7KH�WHVW�LQFOXGHV�VHFWLRQV�VXFK�DV�
DQWLFLSDWRU\�SRVWXUDO�UHJXODWLRQ��UHDFWLYH�SRVWXUDO�FRQWURO��
VHQVRU\� RULHQWDWLRQ�� G\QDPLF�ZDONLQJ��7KH� 6KRUW�� )RUP�
�6)����� ZDV� XVHG� WR� HYDOXDWH� WKH� TXDOLW\� RI� OLIH� RI� WKH�
VWXG\�SDUWLFLSDQWV��

SF-36: 
7KLV� VFDOH� HYDOXDWHV� WKH� SHUFHLYHG� SK\VLFDO� DQG� PHQWDO�
KHDOWK� RI� WKH� VXEMHFWV�� 7KH� 6)���� FRQWDLQV� ��� VSHFL¿F�
LWHPV�LQ�HLJKW�VXEVFDOHV�RI�SK\VLFDO�IXQFWLRQ��SK\VLFDO�UROH�
IXQFWLRQ��ERG\�ZHLJKW��JHQHUDO�KHDOWK��YLWDOLW\��VRFLDO�IXQF�
WLRQ��HPRWLRQDO�UROH�IXQFWLRQ��DQG�PHQWDO�KHDOWK�������

Statistical Analysis
'DWD�REWDLQHG�LQ�WKH�VWXG\�ZHUH�DQDO\]HG�VWDWLVWLFDOO\�XV�
LQJ�6366�YHUVLRQ�������VRIWZDUH��&RQIRUPLW\�RI�WKH�GDWD�
WR�QRUPDO�GLVWULEXWLRQ�ZDV�DVVHVVHG�ZLWK�WKH�6KDSLUR�:LON�
WHVW�� ,Q� WKH� VWDWLVWLFDO� DQDO\VHV� EHWZHHQ� WKH� JURXSV�� WKH�
,QGHSHQGHQW�6DPSOHV�W�WHVW�ZDV�DSSOLHG�WR�YDULDEOHV�ZLWK�
QRUPDO�GLVWULEXWLRQ��DQG�WKH�0DQQ�:KLWQH\�8�WHVW�WR�YDUL�
DEOHV�QRW� VKRZLQJ�QRUPDO�GLVWULEXWLRQ��7KH� OHYHO�RI� VWD�
WLVWLFDO�VLJQL¿FDQFH�ZDV�VHW�DV�S�������5HODWLRQVKLSV�EH�
WZHHQ�QXPHULFDO�YDULDEOHV�ZHUH�H[DPLQHG�ZLWK�6SHDUPDQ�
UKR�FRUUHODWLRQ�DQDO\VLV��

RESULTS
7KH�GHPRJUDSKLF�LQIRUPDWLRQ�RI�DOO�WKH�VWXG\�SDUWLFLSDQWV�
ZDV�DQDO\]HG��1R�VLJQL¿FDQW�GLIIHUHQFH�ZDV�REVHUYHG�EH�
WZHHQ�WKH�VWXG\�JURXS�DQG�WKH�FRQWURO�JURXS�ZLWK�UHVSHFW�
WR�DJH�DQG�JHQGHU��S!������
7KH�SXUH�WRQH�DYHUDJH�RI�DOO� WKH�VXEMHFWV� LQ�ERWK�JURXSV�
ZDV������G%�
7KH�0LQL%(67HVW� VFRUHV�ZHUH�GHWHUPLQHG� WR�EH� VLJQL¿�
FDQWO\� GLIIHUHQW� EHWZHHQ� WKH� VWXG\� JURXS� DQG� FRQWURO�
JURXS��S��������7DEOH�,���

Table I. 0LQL�%(67HVW�5HVXOWV
 

7KH�*UD\ELHO� VFDOH� SRLQWV�ZHUH� GHWHUPLQHG� WR� EH� VWDWLV�
WLFDOO\�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�VWXG\�JURXS�WKDQ�LQ�WKH�
FRQWURO�JURXS��DV�H[SHFWHG� �S��������:LWK� WKH�H[FHSWLRQ�
RI� WKH� EOXUUHG� YLVLRQ� V\PSWRP�� WKH� SRLQWV� RI� V\PSWRPV�
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GXULQJ� D� MRXUQH\� RI� WKH� VWXG\� JURXS� ZHUH� VLJQL¿FDQWO\�
KLJKHU�WKDQ�WKRVH�RI�WKH�FRQWURO�JURXS��S��������7DEOH�,,��

Table II. 6\PSWRPV�'XULQJ�D�-RXUQH\�

 
:KHQ� WKH�*UD\ELHO� VFDOH� SRLQWV�ZHUH� FRPSDUHG� DFFRUG�
LQJ� WR� JHQGHU�� WKH� VFRUHV� RI� IHPDOHV� ������ ������� ZHUH�
VWDWLVWLFDOO\�VLJQL¿FDQWO\�KLJKHU� WKDQ� WKH�SRLQWV�RI�PDOHV�
�����������S��������
,Q�WKH�5RPEHUJ�WHVW��7DQGHP�6WDQFH�DQG�WKH�)XNXGD�WHVW��
QR�SDWKRORJLFDO�¿QGLQJV�ZHUH�GHWHUPLQHG�VXFK�DV�IDOOLQJ�
RU�GLUHFWLRQ�GHYLDWLRQ�LQ�DQ\�VXEMHFW�
$� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH�ZDV� GHWHUPLQHG� EH�
WZHHQ� WKH� WZR� JURXSV� RQO\�ZLWK� UHVSHFW� WR� WKH� SK\VLFDO�
IXQFWLRQ�VFRUH�RI�WKH�6)������S��������7DEOH�,,,���

Table III. 6KRUW��)RUP��6)�����5HVXOWV

7KH� UHODWLRQVKLSV� EHWZHHQ� WKH�0LQL%(67HVW� VFRUHV�� WKH�
*UD\ELHO�VFDOH�DQG� WKH�V\PSWRPV�GXULQJ�D� MRXUQH\�ZHUH�
H[DPLQHG�� :LWK� WKH� H[FHSWLRQ� RI� VHQVLWLYLW\� WR� VPHOO��
EOXUUHG�YLVLRQ�� VOHHSLQHVV�� DQG� ORVV�RI� DSSHWLWH�� D� VLJQLI�
LFDQW� FRUUHODWLRQ� ZDV� GHWHUPLQHG� EHWZHHQ� DOO� WKH� RWKHU�
V\PSWRP� SRLQWV� DQG� WKH� 0LQL%(67HVW� EDODQFH� SRLQWV�
�S��������7KH�*UD\ELHO�VFDOH�DQG�WKH�V\PSWRP�VFRUH�UH�
VXOWV�ZHUH�IRXQG�WR�EH�FRQVLVWHQW�ZLWK�HDFK�RWKHU��7KH�UH�
VXOWV�DUH�VXPPDUL]HG�LQ�7DEOH�,9��

Table IV. &RUUHODWLRQ�$QDO\VLV�5HVXOWV

DISCUSSION
7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�HYDOXDWH�WKH�EDODQFH�IXQFWLRQ�
RI� LQGLYLGXDOV�ZLWK�PRWLRQ� VLFNQHVV� �06�� XVLQJ� VXEMHF�
WLYH� WHVWV�DQG� WR� LQYHVWLJDWH�TXDOLW\�RI� OLIH��$OWKRXJK� WKH�
GLDJQRVLV�RI�06�LV�GLI¿FXOW��LW�LV�SRVVLEOH�WR�GHWHUPLQH�D�
SUHGLVSRVLWLRQ�WR�WKLV�GLVHDVH�ZLWK�LQYHVWLJDWLYH�VFDOHV��,Q�
WKLV�VWXG\��WKH�*UD\ELHO�VFDOH�ZDV�XVHG�DQG�WKH�PHDQ�VFDOH�
SRLQWV�RI� WKH�VWXG\�JURXS�ZHUH�GHWHUPLQHG�WR�EH�VLJQL¿�
FDQWO\�KLJKHU� WKDQ�WKRVH�RI� WKH�FRQWURO�JURXS��7KH�VWXG\�
JURXS�ZHUH�UHTXHVWHG�WR�VFRUH�WKH�V\PSWRPV�ZKLFK�FRXOG�
EH�VHHQ�GXULQJ�D�MRXUQH\�IURP�RQH�WR�WHQ�SRLQWV��DQG�ZLWK�
WKH�H[FHSWLRQ�RI�EOXUUHG�YLVLRQ��WKH�PHDQ�SRLQWV�IRU�DOO�WKH�
RWKHU�V\PSWRPV�ZHUH�GHWHUPLQHG�WR�EH�VLJQL¿FDQWO\�KLJK��
$�VLJQL¿FDQW�SRVLWLYH�FRUUHODWLRQ�ZDV�GHWHUPLQHG�EHWZHHQ�
WKH�*UD\ELHO�VFDOH�DQG�WKH�VHOI�VFRUHG�V\PSWRPV�RI� ODFN�
RI�FRQFHQWUDWLRQ��UHVWOHVVQHVV�� OHWKDUJ\��FROG�VZHDWV�� ORVV�
RI�EDODQFH��GL]]LQHVV��QDXVHD�DQG�YRPLWLQJ��7KLV�PD\�EH�
HYLGHQFH�RI�WKH�HI¿FDF\�RI�WKH�*UD\ELHO�VFDOH�LQ�WKH�GHWHU�
PLQDWLRQ�RI�06��

&RQÀLFWLQJ�RU� LQFRQVLVWHQW� LQIRUPDWLRQ�FRPLQJ�IURP�WKH�
YHVWLEXODU�� YLVXDO� RU� SURSULRFHSWLYH� RUJDQV� FDXVHV� 06�
V\PSWRPV�WR�HPHUJH�������(VSHFLDOO\�LQ�DXWRPDWHG�YHKLFOHV�
�WUDLQ��VKLS��SODQH��HWF����V\PSWRPV�PD\�EH�PRUH�DSSDUHQW�DV�
LQGLYLGXDOV�ZLVK�WR�HQJDJH�LQ�GLIIHUHQW�DFWLYLWLHV�ZKLFK�GR�
QRW�UHTXLUH�REVHUYDWLRQ�RI�WKH�URDG�GXULQJ�WKH�MRXUQH\�������
7KH�DQDPQHVLV�DQG�V\PSWRPV�GXULQJ�WUDYHO�RI�WKH�VXEMHFWV�
LQ�WKH�VWXG\�JURXS�VXSSRUW�WKH��VHQVRU\�LQSXW�FRQIXVLRQ��K\�
SRWKHVLV�RI�06��WKH�SDWKRSK\VLRORJ\�RI�ZKLFK�LV�QRW�FOHDU�
O\�GH¿QHG������2QH�RI�WKH�K\SRWKHVHV�IRU�WKH�RFFXUUHQFH�RI�
V\PSWRPV�GXULQJ�WUDYHO�LV�Q\VWDJPXV��ZKLFK�LV�UHODWHG�WR�WKH�
RSWRNLQHWLF�UHÀH[��2.5��DQG�SDUWO\�WR�WKH�YHVWLEXOR�RFXODU�
UHÀH[� �925���:LWK�GLIIHUHQW�YLVXDO� LQSXWV�� LQSXW� IURP� WKH�
RFXORPRWRU�QHUYHV� WR� WKH�EUDLQVWHP� LQFUHDVHV� DQG�Q\VWDJ�
PXV�RFFXUV�ZLWK�LQWUDRFXODU�SUHVVXUH��7KLV�FRQIXVLRQ�UHVXOWV�
LQ�06�V\PSWRPV��+RZHYHU��ZKHQ�WKH�JD]H�LV�VWDELOL]HG��WKH�
V\PSWRPV�DUH�OHVV�SURQRXQFHG�������
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:KLOH� QR� SDWKRORJLFDO� ¿QGLQJV� ZHUH� GHWHUPLQHG� LQ� HLW��
KHU� JURXS� LQ� WKH� VXEMHFWLYH� EDODQFH� HYDOXDWLRQ� RI� WKH�
)XNXGD��7DQGHP�6WDQFH��DQG�5RPEHUJ� WHVWV��VLJQL¿FDQW�
O\�ORZHU�VFRUHV�ZHUH�REWDLQHG�LQ�WKH�VWXG\�JURXS�IRU�WKH�
0LQL%(67HVW�� ZKLFK� SURYLGHV� D� SUDFWLFDO� HYDOXDWLRQ� RI�
SRVWXUDO�FRQWURO�DQG�EDODQFH�GLVRUGHUV��-XVW�DV�LQ�RWKHU�GLV�
HDVHV�� LQGLYLGXDOV�ZLWK�06� DGDSW� LQ� GDLO\� OLIH�ZKHQ� WKH�
SURFHVV�LV�QRW�FRPSOH[�LQ�D�ZD\�WKDW�VXSSRUWV�WKH�VHQVRU\�
LQSXW� FRQIXVLRQ� K\SRWKHVLV��:KHQ� LQGLYLGXDOV� DUH� RFFX�
SLHG�ZLWK� WKLQJV� VXFK�DV� UHDGLQJ�D�ERRN�RU� ORRNLQJ�DW� D�
SKRQH�VFUHHQ��HVSHFLDOO\�LQ�SXEOLF�WUDQVSRUWDWLRQ�DQG�ODUJH�
YHKLFOHV�ZKHUH� WKH�RVFLOODWLRQ� LV�JUHDWHU��YHVWLEXODU�YLVX�
DO�GLVFUHSDQF\�LQFUHDVHV��7KLV�LQFUHDVHV�WKH�OLNHOLKRRG�RI�
V\PSWRPV�RFFXUULQJ��

7KH�VHYHULW\�DQG�GXUDWLRQ�RI�06�GHSHQGV�RQ�WKH�LQFRP�
SDWLELOLW\� RI� WKH� VHQVRU\� LQSXW� VLJQDOV� WR� WKH�PRYHPHQW�
DQG�WKH�DELOLW\�RI�WKH�LQGLYLGXDO�WR�DGDSW�WR�DQ�DEQRUPDO�
HQYLURQPHQW� ������ ,QFRPSDWLELOLWLHV� LQ� WKH� SHUFHSWLRQ�
RI� WKH� ERG\� SRVLWLRQ� E\� SHULSKHUDO� UHFHSWRUV� SHUFHLYLQJ�
PRYHPHQW�RI�WKH�LQWHUQDO�RUJDQV�LQ�WKH�DEGRPLQDO�UHJLRQ�
DQG� YLVXDO� RU� YHVWLEXODU� FOXHV� DUH� WKH� SUREDEOH� FDXVH� RI�
PDQ\�FDVHV�RI�06��3RVWXUDO�DGDSWDWLRQ�FDQ�PLQLPL]H�WKLV�
LQFRPSDWLELOLW\�RU�FDQ�DOORZ�QHXUR�VHQVRU\�FRPSHQVDWLRQ��
7KLV�WKHRU\�H[SODLQV�ZK\�H[SHULHQFHG�VDLORUV�DGDSW�WR�VHD�
FRQGLWLRQV�PRUH�TXLFNO\�WKDQ�WKRVH�ZKR�DUH�LQH[SHULHQFHG�
DQG�ZK\�PDQ\�SHRSOH�IHHO�VHDVLFN�IRU�WKH�¿UVW�IHZ�GD\V�RQ�
D�VKLS�EXW�WKLV�IHHOLQJ�VXEVLGHV�RYHU�WLPH������

7KH�0LQL%(67HVW�DOORZV�WKH�PXOWL�GLUHFWLRQDO�HYDOXDWLRQ�
RI�EDODQFH�ZLWK�WHVWV�VXFK�DV�VWDQGLQJ�IURP�D�VLWWLQJ�SRVL�
WLRQ��FRPSHQVDWRU\�VWHSSLQJ��DQG�VWDQGLQJ�ZLWK�H\HV�RSHQ�
DQG� FORVHG�RQ� D� VSRQJ\� VXUIDFH� DQG�RQ� D� VORSLQJ� UDPS��
7KH�UHDVRQ�WKDW�SDWLHQWV�REWDLQ�ORZ�SRLQWV�LQ�WKLV�WHVW�FRXOG�
EH� WKH�FKDOOHQJLQJ�PRYHPHQWV� LQ� WKH� WHVW�RWKHU� WKDQ� WKH�
PRYHPHQWV� SURYLGLQJ� DGDSWDWLRQ� LQ� GDLO\� OLIH�� ,Q� D� SUH�
YLRXV�VWXG\��LW�ZDV�UHSRUWHG�WKDW�WKH�PHDQ�SRVWXUDO�RVFLO�
ODWLRQ�UDWH�RQ�ERWK�KDUG�DQG�VRIW�VXUIDFHV�ZLWK�H\HV�RSHQ�
DQG�FORVHG��ZDV�KLJKHU�LQ�LQGLYLGXDOV�ZLWK�06�FRPSDUHG�
WR� KHDOWK\� LQGLYLGXDOV� ������7KH� UHVXOWV� RI� FXUUHQW� VWXG\�
DUH�FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH��,Q�DGGLWLRQ��D�VLJQL¿FDQW�
QHJDWLYH�FRUUHODWLRQ�ZDV�GHWHUPLQHG�LQ�WKH�FXUUHQW�VWXG\�
EHWZHHQ�WKH�V\PSWRP�SRLQWV�DQG� WKH�*UD\ELHO�VFDOH�DQG�
0LQL%(67HVW�UHVXOWV��7KLV�UHVXOW�LQGLFDWHV�WKDW�LQGLYLGXDOV�
ZLWK�VHYHUH�V\PSWRPV�VHHQ�GXULQJ�D� MRXUQH\�H[SHULHQFH�
GLI¿FXOW\� LQ�DGDSWDWLRQ�DQG�REWDLQHG� ORZHU�SRLQWV� LQ� WKH�
EDODQFH�HYDOXDWLRQ�

7KH�6)����ZDV�XVHG�LQ�WKH�FXUUHQW�VWXG\�WR�HYDOXDWH�JHQ�
HUDO�KHDOWK�DQG�TXDOLW\�RI�OLIH�RI�WKH�SDUWLFLSDQWV��)URP�WKH�
VXE�VHFWLRQV��RQO\�SK\VLFDO�IXQFWLRQ�VKRZHG�D�VLJQL¿FDQW�
GLIIHUHQFH� EHWZHHQ� WKH� WZR� JURXSV�� 2WKHU� WKDQ� JHQHUDO�
KHDOWK�� WKH�FRQWURO�JURXS�VXEMHFWV�REWDLQHG�KLJKHU�SRLQWV�
LQ�DOO�WKH�RWKHU�DUHDV��EXW�QRW�DW�D�OHYHO�RI�VWDWLVWLFDO�VLJQLI�
LFDQFH��,Q�D�VWXG\�FRQGXFWHG�RQ�LQGLYLGXDOV�ZKR�IUHTXHQW�
O\�WUDYHO�E\�VHD�DQG�KDYH�06�V\PSWRPV��LW�ZDV�UHSRUWHG�
WKDW� LQGLYLGXDOV� ZLWK� QDXVHD� DQG� YRPLWLQJ� H[SHULHQFHG�
KDG�ORZHU�TXDOLW\�RI�OLIH��PRUH�FRQFHQWUDWLRQ�LPSDLUPHQW��

PRUH�SK\VLFDO�IDWLJXH��ORVV�RI�DSSHWLWH�DQG�GHFUHDVHG�VSRQ�
WDQHRXV�PRYHPHQWV�FRPSDUHG�WR�RWKHU�LQGLYLGXDOV�������
,Q�DQRWKHU�VWXG\��WKH�VXEMHFWV�ZDWFKHG�D������FLW\�SDQRUD�
PD��ZKLFK�ZDV�UHÀHFWHG�YLVXDOO\�WR�FUHDWH�06�V\PSWRPV��
DQG�WKH�HIIHFW�ZDV�H[DPLQHG�RQ�VOHHS�TXDOLW\�DQG�GL]]LQHVV�
LQ�GDLO\� OLIH�� DQG�QR� VLJQL¿FDQW�GLIIHUHQFH�RU� FRUUHODWLRQ�
ZDV�REVHUYHG�������,W� LV� WKRXJKW�WKDW�GLIIHUHQFH�REWDLQHG�
LQ� WKH�SK\VLFDO� IXQFWLRQ�VXE�VHFWLRQ� LQ� WKH�FXUUHQW� VWXG\�
ZDV�GXH�WR�WKH�TXHVWLRQV�DERXW�FKDOOHQJLQJ�DFWLYLWLHV�VXFK�
DV�PRYLQJ�D�WDEOH��OLIWLQJ�D�KHDY\�REMHFW��JRLQJ�XS�VWDLUV��
DQG�VZLPPLQJ��7KH�DGDSWDWLRQV�GHYHORSHG�E\�WKH�LQGLYLG�
XDOV�ZLWK�06�PD\�QRW�KDYH�VHYHUHO\�UHVWULFWHG�GDLO\�OLIH�
LQ�RWKHU�DUHDV�

Limitations
$�OLPLWDWLRQ�RI�WKLV�VWXG\�LQ�UHVSHFW�RI�WKH�UHOLDELOLW\�RI�WKH�
DQDO\VHV�FRXOG�EH�VDLG�WR�EH�WKH�SUHGRPLQDQFH�RI�IHPDOHV�
ZKR�YROXQWHHUHG� WR�SDUWLFLSDWH� LQ� WKH� VWXG\�DQG�PHW� WKH�
FULWHULD�

CONCLUSION
,Q�VHYHUDO�VWXGLHV�RI�06��WKH�HWLRORJ\�RI�ZKLFK�KDV�QRW�\HW�
EHHQ�FODUL¿HG��LW�FDQ�EH�XQGHUVWRRG�IURP�WKH�0LQL%(67HVW�
UHVXOWV�WKDW�LW�OHDGV�WR�VHYHUH�SUREOHPV��LQFOXGLQJ�EDODQFH��
,W�ZDV�REVHUYHG�WKDW�WKH�TXDOLW\�RI�OLIH�GHFUHDVHG�DFFRUG�
LQJ�WR�WKH�6)����VFRUHV��7KHUH�LV�D�FOHDU�QHHG�IRU�IXUWKHU�
VWXGLHV�WR�FODULI\�WKH�HWLRORJ\�RI�WKLV�GLVHDVH�DQG�WR�HVWDE�
OLVK�DQ�HYDOXDWLRQ�SURWRFRO��

Ethics Committee Approval: 
7KLV�UHVHDUFK�FRPSOLHV�ZLWK�DOO�WKH�UHOHYDQW�QDWLRQDO�UHJ�
XODWLRQV��LQVWLWXWLRQDO�SROLFLHV�DQG�LV�LQ�DFFRUGDQFH�WKH�WH�
QHWV�RI� WKH�+HOVLQNL�'HFODUDWLRQ��DQG�KDV�EHHQ�DSSURYHG�
E\� WKH� .DUDPDQRJOX�0HKPHWEH\� 8QLYHUVLW\� )DFXOW\� RI�
0HGLFLQH� �1RQ�,QWHUYHQWLRQDO�� (WKLFV� &RPPLWWHH� �DS�
SURYDO�QXPEHU��������������

 Informed Consent: 
$OO�WKH�SDUWLFLSDQWV¶�ULJKWV�ZHUH�SURWHFWHG�DQG�ZULWWHQ�LQ�
IRUPHG�FRQVHQWV�ZHUH�REWDLQHG�EHIRUH�WKH�SURFHGXUHV�DF�
FRUGLQJ�WR�WKH�+HOVLQNL�'HFODUDWLRQ�

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

&RQÀLFW�RI�,QWHUHVW��
7KH�DXWKRUV�KDYH�QR�FRQÀLFW�RI�LQWHUHVW�WR�GHFODUH��

Financial Disclosure: 
7KH�DXWKRUV�GHFODUHG�WKDW�WKLV�VWXG\�KDV�UHFHLYHG�QR�¿QDQ�
FLDO�VXSSRUW�
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.RFK�$�� &DVFRUEL� ,��:HVWKRIHQ�0�� 'DIRWDNLV�0��

.ODSD�6��.XKW]�%XVFKEHFN�-3��7KH�1HXURSK\VLROR�
J\�DQG�7UHDWPHQW�RI�0RWLRQ�6LFNQHVV��'WVFK�$U]WHEO�
,QW����������������������

.UXHJHU�::��&RQWUROOLQJ�PRWLRQ�VLFNQHVV�DQG�VSD�
WLDO�GLVRULHQWDWLRQ�DQG�HQKDQFLQJ�YHVWLEXODU�UHKDELO�
LWDWLRQ�ZLWK�D�XVHU�ZRUQ�VHH�WKURXJK�GLVSOD\��/DU\Q�
JRVFRSH�����������6XSSO��������6������

2PDQ�&0��0RWLRQ�VLFNQHVV��D�V\QWKHVLV�DQG�HYDO�
XDWLRQ�RI�WKH�VHQVRU\�FRQÀLFW�WKHRU\��&DQ�-�3K\VLRO�
3KDUPDFRO���������������������

%RZLQV�%��0RWLRQ� VLFNQHVV�� D� QHJDWLYH� UHLQIRUFH�
PHQW�PRGHO��%UDLQ�5HV�%XOO������������������

6KDKDO� %�� 1DFKXP� =�� 6SLW]HU� 2�� %HQ�'DYLG� -��
'XFKPDQ�+��3RGRVKLQ�/��6KXSDN�$��&RPSXWHUL]HG�
G\QDPLF�SRVWXURJUDSK\�DQG�VHDVLFNQHVV�VXVFHSWLELO�
LW\��7KH�/DU\QJRVFRSH���������������������������

*RUGRQ�&5��%HQ�$U\HK�+�� 6SLW]HU�2�� ,�'RZHFN��
$�*RQHQ��<�0HODPHG��$�6KXSDN��6HDVLFNQHVV�VXV�
FHSWLELOLW\��SHUVRQDOLW\�IDFWRUV��DQG�VDOLYDWLRQ��$YLDW�
6SDFH�(QYLURQ�0HG��������������������

.HQQHG\�56��)RZONHV�-(��%HUEDXP�.6��/LOLHQWKDO�
0*��8VH�RI�D�PRWLRQ�VLFNQHVV�KLVWRU\�TXHVWLRQQDLUH�
IRU�SUHGLFWLRQ�RI�VLPXODWRU�VLFNQHVV��$YLDW�6SDFH�(Q�
YLURQ�0HG��������������������

*UD\ELHO�$��:RRG�&'��0LOOHU�()��&UDPHU�'%��'L�
DJQRVWLF� FULWHULD� IRU� JUDGLQJ� WKH� VHYHULW\� RI� DFXWH�
PRWLRQ�VLFNQHVV��$HURVS�0HG��������������������

'RZHFN� ,�� *RUGRQ� &5�� 6KOLWQHU� $$�� 6SLW]HU� 2��
*RQHQ�$��%LQDK�2��6KXSDN�$��$OWHUDWLRQV� LQ�5�5�
YDULDELOLW\� DVVRFLDWHG� ZLWK� H[SHULPHQWDO� PRWLRQ�
VLFNQHVV��-�$XWRQ�1HUY�6\VW��������������������

(YHUVPDQQ� 7�� *RWWVPDQQ� 0�� 8KOLFK� (�� 8OEUHFKW�
*��YRQ�:HUGHU�.��6FULED�3&��,QFUHDVHG�VHFUHWLRQ�RI�
JURZWK� KRUPRQH�� SURODFWLQ�� DQWLGLXUHWLF� KRUPRQH��
DQG� FRUWLVRO� LQGXFHG�E\� WKH� VWUHVV� RI�PRWLRQ� VLFN�
QHVV��$YLDW�6SDFH�(QYLURQ�0HG�������������������

)RZOHU�&*��6ZHHW�$��6WHIIHO�(��(IIHFWV�RI�PRWLRQ�
VLFNQHVV�VHYHULW\�RQ�WKH�YHVWLEXODU�HYRNHG�P\RJHQLF�
SRWHQWLDOV��-�$P�$FDG�$XGLRO��������������������

;LH�6-��&KHQ�:��-LD�+%��:DQJ�=-��<DR�4��-LDQJ�<<��
2FXODU�YHVWLEXODU� HYRNHG�P\RJHQLF�SRWHQWLDOV� DQG�
PRWLRQ�VLFNQHVV�VXVFHSWLELOLW\��$YLDW�6SDFH�(QYLURQ�
0HG������������������

%X\XNOX�)��7DUKDQ�(��2]OXRJOX�/��9HVWLEXODU�IXQF�
WLRQV�LQ�PRWLRQ�VLFNQHVV�VXVFHSWLEOH�LQGLYLGXDOV��(XU�
$UFK�2WRUKLQRODU\QJRO����������������������

%RVVHU�*��&DLOOHW�*��*DXFKDUG�*��0DUoRQ�)��3HUULQ�
3��5HODWLRQ�EHWZHHQ�PRWLRQ�VLFNQHVV� VXVFHSWLELOLW\�
DQG� YDVRYDJDO� V\QFRSH� VXVFHSWLELOLW\�� %UDLQ� 5HV�
%XOO��������������������

.DSODQ�-��9HQWXUD�-��%DNVKL�$��3LHURERQ�$��/DFNQHU�
-5��'L=LR� 3��7KH� LQÀXHQFHP� RI� VOHHS� GHSULYDWLRQ�
DQG�RVFLOODWLQJ�PRWLRQ�RQ� VOHHSLQHVV��PRWLRQ� VLFN�
QHVV��DQG�FRJQLWLYH�DQG�PRWRU�SHUIRUPDQFH��$XWRQ�
1HXURVFL�����������������

5HDVRQ�-�7��%UDQG�-�-��0RWLRQ�VLFNQHVV��$FDGHPLF�
SUHVV�������

%UDQGW�� 7�� 9HUWLJR�� LWV� PXOWLVHQVRU\� V\QGURPHV��
6SULQJHU�6FLHQFH�	�%XVLQHVV�0HGLD�������

*|NWDú�$��dRODN�)�'��.DU�ø��(NLFL�*��5HOLDELOLW\�DQG�
9DOLGLW\�RI�WKH�7XUNLVK�9HUVLRQ�RI�WKH�0LQL�%(67�
HVW�%DODQFH�6FDOH� LQ�3DWLHQWV�ZLWK�6WURNH��7XUNLVK�
-RXUQDO�RI�1HXURORJ\�7XUN�1RURORML�'HUJLVL� ������
����������������

:HVW�(��-RQVVRQ�6:��+HDOWK�UHODWHG�TXDOLW\�RI�OLIH�LQ�
UKHXPDWRLG�DUWKULWLV�LQ�1RUWKHUQ�6ZHGHQ��D�FRPSDU�
LVRQ�EHWZHHQ�SDWLHQWV�ZLWK�HDUO\�5$��SDWLHQWV�ZLWK�
PHGLXP�WHUP� GLVHDVH� DQG� FRQWUROV�� XVLQJ� 6)�����
&OLQ�5KHXPDWRO��������������������

/HXQJ�$.��+RQ�./��0RWLRQ�VLFNQHVV��DQ�RYHUYLHZ��
'UXJV�&RQWH[W��������������

,UPDN�7��3RRO�'0��+DSSHH�5��2EMHFWLYH�DQG�VXE�
MHFWLYH�UHVSRQVHV�WR�PRWLRQ�VLFNQHVV��WKH�JURXS�DQG�
WKH�LQGLYLGXDO��([S�%UDLQ�5HV�����������������������

*XSWD��9��.��0RWLRQ� VLFNQHVV� LV� OLQNHG� WR�Q\VWDJ�
PXV�UHODWHG�WULJHPLQDO�EUDLQ�VWHP�LQSXW��D�QHZ�K\�
SRWKHVLV��0HGLFDO�K\SRWKHVHV����������������������

%HUWROLQL� *�� 6WUDXPDQQ� '�� 0RYLQJ� LQ� D� 0RYLQJ�
:RUOG��$� 5HYLHZ� RQ�9HVWLEXODU�0RWLRQ� 6LFNQHVV��
)URQW�1HXURO���������������

0(�+RIIHU��.�*RWWVKDOO��5'�.RSNH��3�:HLVVNRSI��
5�0RRUH�� .$�$OOHQ�� '�:HVWHU��9HVWLEXODU� WHVWLQJ�
DEQRUPDOLWLHV� LQ� LQGLYLGXDOV�ZLWK�PRWLRQ� VLFNQHVV��
2WRO�1HXURWRO�������������������

-RVKL� 6�� $PERONDU� $�� $VVHVVPHQW� RI� %DODQFH� LQ�
,QGLYLGXDOV� ZLWK� DQG� ZLWKRXW�0RWLRQ� 6LFNQHVV��$�
&RPSDUDWLYH� 6WXG\�� -� 3K\V� 0HG� 5HKDELO� 'LVDELO�
��������������

*ROGLQJ� -�)��5D¿T�$��.HVKDYDU]�%��3UHGLFWLQJ� LQ�
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ABSTRACT
Objective: 
7R� HYDOXDWH� FOLQLFDO� GDWD� RI� SDWLHQWV� UHFHLYLQJ� LQWUDYH�
QRXV��,9��JOXFRFRUWLFRLG�WUHDWPHQW�ZLWK�WKH�GLDJQRVLV�RI�
*UDYHV
� RUELWRSDWK\� �*2�� DQG� WR� FRPSDUH� WKH� WUHDWPHQW�
SURWRFROV�

Material and Methods: 
:H� UHWURVSHFWLYHO\� H[DPLQHG� WKH� FOLQLFDO� DQG� ODERUDWRU\�
GDWD� RI� SDWLHQWV� ZKR� UHFHLYHG� V\VWHPLF� JOXFRFRUWLFRLG�
WUHDWPHQW� IRU�*2�LQ�RXU�FOLQLF��*URXS��� ���F\FOHV�RI����
PJ�NJ�PHWK\OSUHGQLVRORQH�LQ���GRVHV�HYHU\�RWKHU�GD\�IRU�
��ZHHNV�DSDUW��IROORZHG�E\���F\FOHV�RI�����PJ�NJ�PHWK�
\OSUHGQLVRORQH� DW� WKH� VDPH� IUHTXHQF\� �UHJLPHQ�$��� DQG�
*URXS��������PJ�PHWK\OSUHGQLVRORQH�RQFH�D�ZHHN�IRU���
ZHHNV� IROORZHG� E\� ���� PJ� PHWK\OSUHGQLVRORQH� RQFH� D�
ZHHN�IRU���ZHHNV��UHJLPHQ�%���ZHUH�IRUPHG��*URXS���DQG�
*URXS���GDWD�ZHUH�FRPSDUHG�

Results: 
$� WRWDO� RI� ��� SDWLHQWV�ZHUH� LQFOXGHG� LQ� WKH� VWXG\�� ��� LQ�
JURXS� �� DQG� ��� LQ� JURXS� ���7KH� DYHUDJH� DJH� RI� WKH� SD�
WLHQWV�ZDV�KLJKHU�LQ�JURXS���WKDQ�LQ�JURXS������������DQG�
�����������UHVSHFWLYHO\��S �������7KHUH�ZDV�QR�GLIIHUHQFH�
EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI�JHQGHU�GLVWULEXWLRQ�DQG�WKH�
IUHTXHQF\�RI�VPRNHUV��7KHUH�ZDV�D�KLVWRU\�RI�DQRWKHU�DX�
WRLPPXQH�GLVHDVH�LQ�����RI�DOO�SDWLHQWV��*2�GHYHORSHG�LQ�
WKH�QDWXUDO�FRXUVH�RI�WKH�GLVHDVH�LQ�������RI�DOO�SDWLHQWV��
DIWHU�UDGLRDFWLYH�LRGLQH�WUHDWPHQW�LQ�������DQG�DIWHU�WK\�
URLG�VXUJHU\�LQ�������

7KH�FOLQLFDO�DFWLYLW\�VFRUH��&$6��ZDV�IRXQG� WR�GHFUHDVH�
DW�D�VLPLODU� UDWH�ZLWK� WUHDWPHQW� LQ�ERWK�JURXSV�� ,Q� WHUPV�
RI��WKH�(XURSHDQ�*URXS�RQ�*UDYHV
�2UELWRSDWK\��(8*2�
*2��VHYHULW\�FODVV��GLSORSLD��VRIW� WLVVXH�LQYROYHPHQW�� OLG�
UHWUDFWLRQ��SURSWRVLV��DQG�FRUQHDO�GDPDJH��QR�VWDWLVWLFDOO\�
VLJQL¿FDQW�EHQH¿W�ZDV�DFKLHYHG�ZLWK�WKH�WUHDWPHQW�

Conclusion: 
6\VWHPLF� LQWUDYHQRXV�JOXFRFRUWLFRLG� WKHUDS\�LV�DQ�HIIHF�
WLYH�WUHDWPHQW�RSWLRQ�WR�VXSSUHVV�LQÀDPPDWRU\�DFWLYLW\�LQ�
*2�SDWLHQWV�ZKR�QHHG�V\VWHPLF�LPPXQRVXSSUHVVLYH�WKHU�
DS\��7KH�GHFUHDVH�LQ�ERWK�JURXSV�RI�&$6�ZDV�VLPLODU��7KH�
DFKLHYHPHQW� RI� VLPLODU� HIIHFWV� ZLWK� D� ORZHU� FXPXODWLYH�
VWHURLG�GRVH�VXSSRUWV�WKH�XVH�RI�UHJLPHQ�%�

Key Words: 
*UDYHV�RUELWRSDWK\��([RSKWKDOPRV��7K\URLG�RSKWKDOPRSDWK\

*ø5øù
*UDYHV� RUELWRSDWLVL� �*2��� RUELWD� YH� UHWURN�OHU� GRNXODUÕQ�
RWRLPP�Q�KDVWDOÕ÷Õ�ROXS�*UDYHV�KDVWDOÕ÷ÕQÕQ��*+��HQ�VÕN�
HNVWUDWLURLGDO�EXOJXVXGXU������*+�RODQODUGD�*2�SUHYDODQVÕ�
\DNODúÕN�RODUDN�����FLYDUÕQGDGÕU���������<HQL�EDúODQJÕoOÕ�
*+�RODQ�����DUGÕúÕN�KDVWDQÕQ�GH÷HUOHQGLULOGL÷L�WHN�PHUNH]��
OL�ELU�oDOÕúPDGD��Q ������KDVWDODUÕQ����¶�VLQGH�KD¿I�úLG�
GHWWH����¶VÕQGD�RUWD�FLGGL�úLGGHWWH�*2�VDSWDQPÕú�ROXS����

���KDVWDGD�*2�EHOLUWL�YH�EXOJXODUÕ� UDSRUODQPDPÕúWÕU� �����
*|UPH\L� WHKGLW� HGHQ�*2� LVH� �oR÷XQOXNOD� GLVWLURLG� RSWLN�
Q|URSDWL\H��'21��ED÷OÕ�JHOLúHQ��ROGXNoD�QDGLUGLU������
*2¶QLQ�EHOLUWLOHUL��ODNULPDV\RQ��IRWRIREL��NXP�NDoPÕú�KLV�
VL��VSRQWDQ�YH�YH\D�J|]�KDUHNHWOHUL�LOH�RODQ�D÷UÕ��GLSORSL��
UHQNOL�J|UPHGH�D]DOPD�YH�J|UPH�ND\EÕ�RODUDN�VÕUDODQDELOLU��
.OLQLN� EXOJXODU� LVH�� NDSDN� UHWUDNVL\RQX�� SHULRN�OHU� \X�
PXúDN�GRNXGD�|GHP�YH�NÕ]DUÕNOÕN��NRQMXNWLYDO�KLSHUHPL��
NRQMXNWLYDO� |GHP� �NHPR]LV��� HN]RIWDOPXV�� ODJRIWDOPXV��
VWUDELVPXV��J|]�KDUHNHWOHULQGH�D]DOPD�YH�J|UPH�NHVNLQ�
OL÷LQGH� D]DOPDGÕU� ����� +DVWDODUÕQ� oR÷XQGD�� J|]� EHOLUWL�
YH� EXOJXODUÕQÕQ� EHOLUJLQ� ROPDVÕ� VHEHEL� LOH�*2� WDQÕVÕ� NR�
OD\OÕNOD� NRQXODELOPHNWHGLU�� %X� QRNWDGD�� KLSHUWLURLGL]PH�
ED÷OÕ�JHOLúHQ�QRQ�VSHVL¿N�J|]�EXOJXODU�GD� �OLG� ODJ��FDQOÕ�
EDNÕú�YE���DNÕOGD�WXWXOPDOÕ�YH�HN]RIWDOPXV�LOH�NDUÕúWÕUÕOPD��
PDOÕGÕU��������

*2�WDQÕVÕ�NRQXODQ�KDVWDODUGD�KDVWDOÕ÷ÕQ�DNWLYLWHVL�YH�FLGGL�
\HWL�PXWODND�EHOLUOHQPHOLGLU��.OLQLN�DNWLYLWH�VNRUX��.$6���
JHoHUOLOL÷L�NDEXO�HGLOPLú��KDVWDOÕN�DNWLYLWHVLQL�EHOLUOHPHGH�
YH�GROD\ÕVÕ�LOH�WHGDYL�NDUDUÕ�YH�WDNLSWH�NXOODQÕODQ�ROGXNoD�
SUDWLN�YH�NXOODQÕúOÕ�ELU�SXDQODPD�VLVWHPLGLU� �ùHNLO���� ����
��������

.$6¶ÕQ��o�YH��]HULQGH�ROPDVÕ�DNWLI�KDVWDOÕ÷Õ�J|VWHUPHNWH�
GLU������������7DNLSOHUGH�NODVLN�.$6�GH÷HUOHQGLUPHVLQH�HN�
RODUDN�LON�EDúYXUXGDQ�����D\�VRQUD�HN]RIWDOPXV��J|]�KDUH�
NHWOHUL� YH� J|UPH� NHVNLQOL÷LQLQ� GH÷HUOHQGLULOPHVL� SURJ��
UHV\RQX� GH÷HUOHQGLUPHN� \|Q�QGHQ� |QHP� DU]� HWPHNWHGLU�
��������(8*2*2��7KH�(XURSHDQ�*URXS�RQ�*UDYHV¶�2UEL�
WRSDWK\��VÕQÕÀDPDVÕ�KDVWDOÕN�FLGGL\HWLQL�GH÷HUOHQGLUPHGH�
NXOODQÕOPDVÕ� |QHULOHQ�� JHoHUOLOL÷L� NOLQLN� oDOÕúPDODUGD�
NDQÕWODQPÕú�ELU�VÕQÕÀDPDGÕU��%XQD�J|UH�KDVWDOÕN��KD¿I��RU�
WD�FLGGL�YH�J|UPH\L�WHKGLW�HGHQ�*2�úHNOLQGH�VÕQÕÀDQGÕUÕO�
PDNWDGÕU��ùHNLO�����������

ùHNLO� ��� *UDYHV� RUELWRSDWL� FLGGL\HWLQLQ� VÕQÕÀDQGÕUÕOPDVÕ� �(XURSHDQ�
*URXS�RQ�*UDYHV¶�RUELWRSDWK\��(8*2*2�����������
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OHQGLUPHVL� LOH� EHOLUOHQHQ� KDVWDOÕN� DNWLYLWHVL� VLVWHPLN� LP�
P�QV�SUHVLI�WHGDYL�\DQÕWÕQÕ�|QJ|UHELOPHNWHGLU�������������
%XQXQ�\DQÕQGD�*2�KDVWDOÕN�V�UHVLQLQ����D\GDQ�X]XQ�RO�
PDVÕ�LPP�QV�SUHVLI�WHGDYL\H�N|W��\DQÕW�LOH�LOLúNLOL�UDSRU�
ODQPÕúWÕU�������$NWLI�YH�RUWD�FLGGL�*2�VDSWDQDQ�KDVWDODUGD�
VLVWHPLN�LPP�QV�SUHVLI�WHGDYL�|QHULOPHNWHGLU��+D¿I�FLG�
GL\HWWH�DNWLI�KDVWDOÕ÷Õ�RODQ�ED]Õ�KDVWDODUGD��\DúDP�NDOLWHVL�
GH� |QHPOL� |Oo�GH� HWNLOHQPLúVH� VLVWHPLN� LPP�QV�SUHVLI�
WHGDYL�J�QGHPH�JHOHELOLU��øQDNWLI�YH�RUWD�FLGGL�*2¶VL�RODQ�
ODUGD�LVH�LPPXQV�SUHVLI�WHGDYL\H�\DQÕW�N|UHOPLú�ROXS�FHU�
UDKL�UHKDELOLWDV\RQ�SODQODQPDVÕ�JHUHNOLGLU��*|UPH\L�WHKGLW�
HGHQ�*2�LVH��'21��RIWDOPRORMLN�ELU�DFLOGLU���������

*�Q�P�]GH� ELULQFL� EDVDPDN� LPP�QV�SUHVLI� WHGDYLGH�
\�NVHN� GR]� LQWUDYHQ|]� �,9�� JOXNRNRUWLNRLGLQ� WHN� EDúÕQD�
YH\D�PLNRIHQRODW�LOH�EHUDEHU�NXOODQÕOPDVÕ�|QHULOPHNWHGLU�
���� ����� øQWUDYHQ|]� JOXNRNRUWLNRLGOHULQ� DNWLI� *2� KDVWD�
ODUÕQGD�HWNLQOL÷L�ELUoRN�oDOÕúPDGD�NDQÕWODQPÕúWÕU����������
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VRQXoODUÕQÕ�NDUúÕODúWÕUPD\Õ�DPDoODGÕN�

GEREÇ ve YÖNTEMLER
$NGHQL]� hQLYHUVLWHVL� +DVWDQHVL� (QGRNULQRORML� YH� 0HWD��
EROL]PD�+DVWDOÕNODUÕ�%LOLP�'DOÕ�3ROLNOLQL÷LQGH������������
�����������WDULKOHUL�DUDVÕQGD�*2�VHEHEL�LOH�VLVWHPLN�JOX�
NRNRUWLNRLG�WHGDYLVL�DODQ�KDVWDODUÕQ�NOLQLN�YH�ODERUDWXYDU�
YHULOHUL� UHWURVSHNWLI� RODUDN� LQFHOHQGL�� $NÕú� úHPDVÕ� úHNLO�
�¶WH�YHULOPLúWLU��

        

           ùHNLO����$NÕú�úHPDVÕ�

$NGHQL]� hQLYHUVLWHVL� .OLQLN� $UDúWÕUPDODU� (WLN� .XUX�
OXQGDQ� RQD\� DOÕQGÕ� �.DUDU� QR��.$(.������.DUDU� WDULKL��
������������� dDOÕúPD�� ����� +HOVLQNL� %LOGLUJHVL¶QGH� EH�
OLUWLOHQ�HWLN�VWDQGDUWODUÕQD�J|UH�\DSÕOGÕ�YH�DUDúWÕUPD�\D\ÕQ�
HWL÷LQH�X\XOGX��+DVWDODUÕQ�\DúÕ���FLQVL\HWL��WLURLG�IRQNVL\RQ�
WHVWOHUL��7LURLG� VWLPXOH� HGLFL� KRUPRQ� �76+�� UHVHSW|U� DQ�
WLNRUX�WLWUHOHUL��75$%���ODERUDWXYDUGD�EHOLUWLOHQ��VW�VÕQÕUÕQ�
NDo�NDWÕ�ROGX÷X���J|]� LOH� LOJLOL� úLND\HWOHULQ�EDúODPDVÕGDQ�
EDúYXUX\D� NDGDU� JHoHQ� V�UH�� VLJDUD� NXOODQÕP� GXUXPODUÕ��
HúOLN�HGHQ�NRPRUELGLWH�YDUOÕ÷Õ��VR\JHoPLú�|]HOOLNOHUL��*2�
\|Q�QGHQ�WHWLNOH\LFL�IDNW|U�YDUOÕ÷Õ��UDG\RDNWLI�L\RW�WHGDYL�
VL�VRQUDVÕ��WLURLG�FHUUDKLVL�VRQUDVÕ�YH\D�GR÷DO�VH\LU���WLURLG�
KDVWDOÕ÷ÕQD�\|QHOLN�DOGÕ÷Õ�WHGDYLOHU���DQWLWLURLG�LODo��WLURLG�
FHUUDKLVL��UDG\RDNWLI�L\RW���WHGDYL�|QFHVL�YH�VRQUDVÕ�NOLQLN�
DNWLYLWH�VNRUODUÕ��WHGDYL�|QFHVL�YH�VRQUDVÕ�J|]�EXOJXODUÕQÕQ�
FLGGL\HWL�YH�\DQ�HWNL�JHOLúLS�JHOLúPHGL÷L��,9�JOXNRNRUWLNRLG�
WHGDYLVL�VRQUDVÕ�WDNLSOHUGH�RUELWD\D�\|QHOLN�UDG\RWHUDSL�LK�
WL\DFÕ�ROXS�ROPDGÕ÷Õ�YH�RUELWD\D�\|QHOLN�UHKDELODWLI�FHUUD�
KL�\DSÕOÕS�\DSÕOPDGÕ÷Õ�ND\GHGLOGL��.OLQL÷LPL]GH�UDG\RWH��
UDSL��JOXNRNRUWLNRLG�WHGDYLVL�VRQUDVÕQGD�LNLQFL�VÕUD�WHGDYL�
RODUDN� X\JXODQPDNWD� ROXS� UDG\RWHUDSL� X\JXODQDQ� KDVWD�
ODUÕQ�UDG\RWHUDSL�VRQUDVÕ�YHULOHUL�GH÷HUOHQGLULOPHPLúWLU�

.OLQL÷LPL]GH�*2�WDQÕVÕ�LOH�VLVWHPLN�LPP�QV�SUHVLI�WHGDYL�
YHULOHQ�KDVWDODUÕQ�ELULQFL�EDVDPDN� WHGDYLVLQGH������\ÕOÕ�
QD�NDGDU�5HMLP�$�X\JXODQPDNWD\GÕ��'DKD�VRQUD�\DSÕODQ�
oDOÕúPDODU� YH� J�QFHOOHQHQ� NÕODYX]ODUÕQ� |QHULOHUL� GR÷UXO�
WXVXQGD������\ÕOÕ�LWLEDUL�LOH�UHMLP�%�X\JXODQPD\D�EDúODQGÕ�
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������ 5HMLP�$¶\D� J|UH� WHGDYL� HGLOHQ� KDVWDODU� LOH� JUXS� ���
UHMLP�%¶\H�J|UH�WHGDYL�HGLOHQ�KDVWDODU�LOH�JUXS���ROXúWXUXO�
GX�� +DVWDODUÕQ� X\JXODPD� SURWRNRO�� GÕúÕQGD� DOGÕNODUÕ� ,9�
JOXNRNRUWLNRLG�GR]ODUÕ�GD�ND\GHGLOHUHN�N�P�ODWLI�VWHURLG�
GR]X�KHVDSODQGÕ��7�P�KDVWDODUÕQ�ED]DO�YH� WHGDYL� VRQUDVÕ�
YHULOHUL� GH÷HUOHQGLULOGL��$\UÕFD� JUXS���YH�JUXS��� YHULOHUL�
ELUELUL�LOH�NDUúÕODúWÕUÕOGÕ��

øVWDWLVWLNVHO�<|QWHP�
9HULOHULQ�DQDOL]LQGH�,%0�6366�6WDWLVWLFV����SURJUDPÕ�NXO�
ODQÕOGÕ��7DQÕPOD\ÕFÕ�YHULOHUGH�V�UHNOL�GH÷LúNHQOHULQ�J|VWHU�
LOPHVLQGH� RUWDQFD� �PLQLPXP�PDNVLPXP�� YH\D� RUWDODPD�
��VWDQGDUW� VDSPD�� NDWHJRULN� GH÷LúNHQOHULQ� J|VWHULOPH�
VLQGH�LVH�VD\ÕVDO�GH÷HUOHUL�YH�\�]GHOHU�NXOODQÕOGÕ��9HULOHULQ�
GD÷ÕOÕPÕ� 6KDSLUR�:LON� YH� .ROPRJRURY�6PLUQRY� WHVWOHUL�
NXOODQÕODUDN� GH÷HUOHQGLULOGL�� %D÷ÕPVÕ]� NDWHJRULN� YHULOH�
ULQ�NDUúÕODúWÕUÕOPDVÕ�NL�NDUH�WHVWL�YH�¿VKHU�H[DFW�WHVWL�NXO�
ODQÕODUDN�\DSÕOGÕ��%D÷ÕPOÕ�NDWHJRULN�YHULOHULQ�NDUúÕODúWÕUÕO�

PDVÕQGD� LVH� 0F1HPDU� WHVWL� NXOODQÕOGÕ�� 1RUPDO� GD÷ÕOÕP�
J|VWHUHQ� V�UHNOL� GH÷LúNHQOHULQ�NDUúÕODúWÕUÕOPDVÕQGD�7�WHV�
WL�� QRUPDO� GD÷ÕOÕP� J|VWHUPH\HQ� V�UHNOL� GH÷LúNHQOHULQ�
NDUúÕODúWÕUÕOPDVÕQGD�LVH�0DQQ�:KLWQH\�8�WHVWL�NXOODQÕOGÕ��
6�UHNOL�GH÷LúNHQOHULQ�WHGDYL�|QFHVL�YH�VRQUDVÕ�GH÷LúLPLQLQ�
JUXSODU� DUDVÕQGD� NDUúÕODúWÕUPDVÕ� LoLQ� WHNUDUOD\DQ� |Oo�P�
OHUGH� LNL�\|QO��$129$�WHVWL�NXOODQÕOGÕ��7�P�WHVWOHU� LoLQ�
S������LVWDWLVWLNVHO�DQODPOÕOÕN�VÕQÕUÕ�NDEXO�HGLOGL�

BULGULAR 
dDOÕúPD\D�� ��¶L� UHMLP�$¶\D� J|UH� �JUXS� ���� ��¶L� LVH� UHMLP�
%¶\H� J|UH� �JUXS� ��� WHGDYL� HGLOHQ� WRSODP� ��� KDVWD� DOÕQGÕ��
+DVWDODUÕQ�\Dú�RUWDODPDVÕ�JUXS��¶GH�JUXS��¶\H�RUDQOD�GDKD�
\�NVHNWL� �6ÕUDVÕ� LOH� ��� ������ YH� ���������� \ÕO�� S �������
&LQVL\HW�GD÷ÕOÕPÕ�YH�VLJDUD�LoHQ�KDVWD�VÕNOÕ÷Õ�\|Q�QGHQ�LVH�
JUXSODU�DUDVÕQGD�IDUN�VDSWDQPDGÕ� �S!�������+DVWDODUÕQ�GH�
PRJUD¿N�YH�NOLQLN�YHULOHUL�7DEOR�,¶GH�YHULOGL��

7DEOR�,���+DVWDODUÕQ�GHPRJUD¿N�YH�NOLQLN�|]HOOLNOHUL
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2WRLPP�Q� WLURLG�KDVWDOÕ÷Õ�GÕúÕQGD�HN�RWRLPPXQ�KDVWDOÕN�
|\N�V��W�P�KDVWDODUÕQ����¶VLQGH�YDUGÕ��*2�W�P�KDVWDODUÕQ�
�����¶XQGD� KDVWDOÕ÷ÕQ� GR÷DO� VH\ULQGH� JHOLúWL÷L� VDSWDQGÕ��
*2¶QXQ�W�P�KDVWDODUÕQ�����¶�QGH�UDG\RDNWLI�L\RW�WHGDYL�
VL�VRQUDVÕ������¶LQGH� LVH� WLURLG�FHUUDKLVL�VRQUDVÕ�JHOLúWL÷L�
VDSWDQGÕ��7HGDYL�V�UHVLQFH�KDVWDODUÕQ�DOGÕ÷Õ�N�P�ODWLI�VWH�
URLG�GR]X�JUXS��¶�GH�GDKD�\�NVHNWL��6ÕUDVÕ�LOH���������JU�YH�
����JU��S �������2UELWDO�UDG\RWHUDSL�YH�UHKDELODWLI�RUELWDO�
FHUUDKL�VÕNOÕ÷Õ�\|Q�QGHQ�JUXSODU�DUDVÕQGD�IDUN�VDSWDQPDGÕ�
�S!�������
.$6¶ÕQ�KHP�JUXS���KHP�GH�JUXS��¶GH�WHGDYL�LOH�D]DOGÕ÷Õ�
VDSWDQGÕ��7DEOR�,,���
*UXS���YH�JUXS���DUDVÕQGD�.$6�D]DOPD�RUDQODUÕ�\|Q�QGHQ�
IDUN�VDSWDQPDGÕ��S ������VD÷�J|]���S ������VRO�J|]���

(8*2*2�FLGGL\HW�VÕQÕIÕ��GLSORSL��\XPXúDN�GRNX�WXWXOXPX��
NDSDN�UHWUDNVL\RQX��SURSLWR]LV�YH�NRUQHD�KDVDUÕ�\|Q�QGHQ�
\DSÕODQ�GH÷HUOHQGLUPHGH�WHGDYL�LOH�LVWDWLVWLNVHO�DQODPOÕOÕ÷D�
XODúDQ�\DUDU�VD÷ODQPDGÕ÷Õ�VDSWDQGÕ��+DVWDODUÕQ�WHGDYL�|QFH�
VL� YH� WHGDYL� VRQUDVÕ� J|]� EXOJXODUÕQÕQ� GHWD\OÕ� NDUúÕODúWÕUÕ��
OPDVÕ�7DEOR�,,,¶GH�YHULOGL��

*OXNRNUWLNRLG� \DQ� HWNLOHUL� \|Q�QGHQ� \DSÕODQ� GH÷HU�
OHQGLUPHGH� WRSODP���KDVWDGD� DQODPOÕ�G�]H\GH� WUDQVDPL�
QD]�\�NVHNOL÷L�VDSWDQGÕ��+LoELU�KDVWDGD�YLUDO�KHSDWLW�DOHY�
OHQPHVL��DNXW�SVLNR]��DYDVN�OHU�QHNUR]��FLGGL�KLSHUJOLVHPL�
YH\D�NDUGL\RYDVN�OHU� VLVWHP� LOH� LOLúNLOL� ELU�\DQ�HWNL� VDS�
WDQPDGÕ�

7DEOR�,,��+DVWDODUÕQ�WHGDYL�|QFHVL�YH�WHGDYL�VRQUDVÕ�NOLQLN�DNWLYLWH�VNRUODUÕQÕQ��.$6��NDUúÕODúWÕUÕOPDVÕ�

7DEOR�,,,��+DVWDODUÕQ�WHGDYL�|QFHVL�YH�WHGDYL�VRQUDVÕ�J|]�EXOJXODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ�


7HGDYL�|QFHVLQGH�(8*2*2�V×Q×I×�J|UPH\L�WHKGLW�HGHQ�RODQ�ELU�KDVWD�DQDOL]�G×ü×�E×UDN×OP×üW×U���

+DVWD�VD\×V×�V×I×U�RODQ�K�FUH�ROPDV×QGDQ�GROD\×�S�GHùHUL�KHVDSODQDPDG×�
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7$57,ù0$
dDOÕúPDPÕ]GD�DNWLI�*2¶VL�RODQ�KDVWDODUGD�VLVWHPLN�VWHURLG�WHGD�
YLVL�LOH�.$6�VNRUXQGD��GROD\ÕVÕ�LOH�KDVWDOÕ÷ÕQ�LQÀDPDWXYDU�DNWL�
YLWHVLQGH��D]DOPD�ROGX÷X�J|VWHULOGL��+HU�LNL�WHGDYL�GR]ODUÕQGD�GD�
V|]�NRQXVX�HWNL�EHQ]HU�VDSWDQGÕ��'LSORSL��\XPXúDN�GRNX�WXWXOX�
PX��NDSDN�UHWUDNVL\RQX��SURSLWR]LV�YH�NRUQHD�KDVDUÕ�\|Q�QGHQ�
LVH�HWNLQOLN�NDQÕWÕ�VDSWDQPDGÕ��5HMLP�%¶GH�NXOODQÕODQ�N�P�ODWLI�
VWHURLG� GR]X� GDKD� G�ú�N� ROXS� HWNLQOLN� \|Q�QGHQ� IDUN� VDSWDQ�
PDPÕúWÕU��%X�VRQXoODU�UHMLP�%¶QLQ�VWDQGDUW�WHGDYL�UHMLPL�RODUDN�
NXOODQÕOPDVÕQÕ�GHVWHNOHU�QLWHOLNWHGLU��

*OXNRNRUWLNRLGOHU�� J�oO�� DQWLLQÀDPDWXYDU� YH� LPP�QV�SUHVLI�
HWNL\H�VDKLS�ROPDODUÕ��KHP�7�K�FUH�KHP�GH�%�K�FUH��]HULQH�HW�
NLOL�ROPDODUÕ��JOXNRVDPLQJOXNDQ��UHWLPLQL�D]DOWPDODUÕ�VHEHEL�LOH�
(8*2*2�FLGGL\HW�VÕQÕIÕ�RUWD�FLGGL�RODQ�DNWLI�*2�KDVWDODUÕQGD�
ELULQFL�EDVDPDN�WHGDYL�VHoHQH÷L�RODUDN�NXOODQÕOPDNWDGÕUODU������
�����*2�HQGLNDV\RQX�LOH�KHP�RUDO�KHP�,9�NXOODQÕP�VHoHQHNOHUL�
PHYFXW�ROVD�GD�\DSÕODQ�oDOÕúPDODUGD�,9�X\JXODPDQÕQ�KHP�HWNLQ�
OLN�KHP�GH�\DQ�HWNL�\|Q�QGHQ�GDKD�L\L�VRQXoODUOD�LOLúNLOL�ROGX÷X�
VDSWDQPÕúWÕU�������������������0DUFRFFL�YH�DUNDGDúODUÕ�RUWD�FLG�
GL�YH�DNWLI�*2�KDVWDODUÕQGD�RUDO�JOXNRNRUWLNRLG��SUHGQL]RQ�����
PJ�J�EDúODQJÕo�GR]X����D\�V�UH��LOH�,9�JOXNRNRUWLNRLG��UHMLP�$��
X\JXODPDVÕQÕQ�NDUúÕODúWÕUPÕú�YH� ,9�X\JXODPD� LOH�GDKD� D]�\DQ�
HWNL\OH�GDKD�L\L�HWNLQOLN�VD÷ODQGÕ÷ÕQÕ�UDSRUODPÕúODUGÕU�������.D�
KDO\�YH�DUNDGDúODUÕQÕQ�RUDO�JOXNRNRUWLRLG��SUHGQLVRQH�����PJ�J�
EDúODQJÕo�GR]X�����PJ�KDIWD�KÕ]ÕQGD�D]DOWDUDN�NHVLOHFHN�úHNLOGH��
LOH� ,9�JOXNRNRUWLNRLG� �UHMLP�%��X\JXODPDVÕQÕ�NDUúÕODúWÕUGÕNODUÕ�
oDOÕúPDGD�GD�EHQ]HU�VRQXoODU�HOGH�HWPLúOHUGLU�������

dDOÕúPDPÕ]GD�NDUúÕODúWÕUÕODQ�,9�JOXNRNRUWLNRLG�X\JXODPD�SUR�
WRNROOHUL� �UHMLP�$� YH� UHMLP� %�� GDKD� |QFH� GH� 6DQFKH]�2UWLJD�
YH� DUNDGDúODUÕ� WDUDIÕQGDQ� NDUúÕODúWÕUÕOPÕúWÕU��5HMLP�%� J�YHQOLN��
HWNLQOLN�YH�Q�NV� ULVNL�\|Q�QGHQ��VW�Q� UDSRUODQPÕúWÕU� ������%L�
]LP� oDOÕúPDPÕ]GD�� LNL� X\JXODPD� SURWRNRO�� DUDVÕQGD� HWNLQOLN�
\|Q�QGHQ�IDUN�VDSWDQPDGÕ��+HU�LNL�X\JXODPD�SURWRNRO�QGH�GH�
.$6� VNRUXQGD� DQODPOÕ� L\LOHúPH� J|]OHQGL�� 6DQFKH]�2UWLJD� YH�
DUNDGDúODUÕQÕQ�oDOÕúPDVÕQGD�KHU�LNL�JUXSWD�ELUHU�KDVWDGD�����NDW�
�]HULQGH�WUDQVDPLQD]�\�NVHNOL÷L�VDSWDPÕúWÕU�������.DKDO\�YH�DU���
NDGDúODUÕQÕQ�oDOÕúPDVÕQGD�LVH�UHMLP�%�X\JXODQDQ�KDVWDODUGD�WUDQV�
DPLQD]�\�NVHNOL÷L�UDSRUODQPDPÕúWÕU�������

dDOÕúPDPÕ]GD� JUXS� �¶GH� ELU� ����� KDVWDGD� �� NDW� �]HULQGH�
WUDQVDPLQD]� \�NVHNOL÷L� VDSWDQGÕ�� +LoELU� KDVWDGD� DNXW� SVLNR]��
DYDVN�OHU�QHNUR]��YLUDO�KHSDWLW�DOHYOHQPHVL��FLGGL�KLSHUJOLVHPL�YH�
NDUGL\RYDVN�OHU�VLVWHP�LOH�LOLúNLOL�ELU�\DQ�HWNL�VDSWDQPDGÕ��'DKD�
\�NVHN�GR]�JOXNRNRUWLNRLG�NXOODQÕPÕ�LOH�JOXNRNRUWLNRLG�LOLúNLOL�
\DQ�HWNL�ULVNLQGH�DUWÕú�V|]�NRQXVXGXU��'DKD�G�ú�N�N�P�ODWLI�GR]�
NXOODQÕPÕ�LOH�EHQ]HU�HWNLQOLN�YH�GDKD�D]�\DQ�HWNL�ULVNL�ROPDVÕ�UH�
MLP�%�NXOODQÕPÕQÕ�GHVWHNOHU�QLWHOLNWHGLU��

2UELWDO�UDG\RWHUDSL��ELULQFL�EDVDPDN�WHGDYL\H�\DQÕWVÕ]�RODQ�YH\D�
ELULQFL�EDVDPDN�WHGDYL�VRQUDVÕ�Q�NV�J|]OHQHQ�RUWD�FLGGL�YH�DN�
WLI�*2�RODQ�KDVWDODUD�|QHULOPHNWHGLU����������dDOÕúPDPÕ]GD�W�P�
KDVWDODUÕQ������¶LQGH�,9�JOXNRNRUWLNRLG�WHGDYLVL�VRQUDVÕ�WDNLSWH�
RUELWDO�57�JHUHNVLQLPL�ROPXúWXU��%X�VRQXo�GROD\OÕ�RODUDN�ELULQ�
FL�EDVDPDN�WHGDYLGH�������KDVWDGD�EDúDUÕVÕ]�VRQXo�DOÕQGÕ÷ÕQD�
LúDUHW�HWPHNWHGLU��*UXS��¶GH�RUELWDO�57�DODQ�KDVWD�RUDQÕ��������
JUXS���GH�LVH�����RODUDN�VDSWDQGÕ���
*2� oR÷XQOXNOD� KLSHUWLURLGL]LP� LOH� EHUDEHU� J|U�OVH� GH� �����

RUDQGD� KLSRWLURLG�|WLURLG� RWRLPP�Q� WLURLG� KDVWDOÕ÷Õ� LOH� EHUDEHU�
J|U�OHELOLU������gWLURLGLQLQ�VD÷ODQPDVÕ�*2�VH\UL�\|Q�QGHQ�NULWLN�
|QHPH� VDKLSWLU�� �dDOÕúPDPÕ]GD�������KDVWDGD� WDQÕ� DQÕQGD�KL��
SHUWLURLGL�������KDVWDGD�LVH�KLSRWLURLGL�ROGX÷X�J|U�OG���6LVWHPLN�
JOXNRNRUWLNRLG� WHGDYLVL� VRQUDVÕQGD� GH÷HUOHQGLUPHGH� KDVWDODUÕQ�
�����¶XQGD�|WLURLGLQLQ�VD÷ODQGÕ÷Õ�J|U�OG��

75$%
ÕQ� *2� LoLQ� ED÷ÕPVÕ]� ELU� ULVN� IDNW|U�� ROGX÷X�� \�N�
VHN�75$%� WLWUHVLQLQ�*2�KDVWDOÕN� FLGGL\HWL�� DNWLYLWHVL� YH� VH\UL�
\|Q�QGHQ� |QHPOL� ROGX÷X� ELUoRN� oDOÕúPDGD� J|VWHULOPLúWLU� ����
�����dDOÕúPDPÕ]GD�75$%�WLWUHVL�PHG\DQ�GH÷HUL����NDW�\�NVHN�
VDSWDQGÕ��*UXSODU�DUDVÕQGD�EX�\|QGHQ�IDUN�VDSWDQPDGÕ��S ���������

(8*2*2�VÕQÕÀDPDVÕQD�J|UH�RUWD�FLGGL�DNWLI�*2�RODQODUGD�VLVWH�
PLN�LPP�QV�SUHVVLI�WHGDYL�VWDQGDUW�RODUDN�|QHULOPHNWHGLU��ùHNLO�
����+D¿I�YH�DNWLI�*2�RODQODUGD�LVH�VWDQGDUW�RODUDN�ORNDO�WHGDYLOHU�
YH�VHOHQ\XP�|QHULOPHNOH�EHUDEHU�*2�LOLúNLOL�\DúDP�NDOLWHVL�EH�
OLUJLQ�HWNLOHQHQ�KDVWDODUGD�VLVWHPLN�LPP�QV�SUHVVLI�WHGDYL�NXO�
ODQÕODELOPHNWHGLU����������dDOÕúPDPÕ]GD�KDVWDODUÕQ������¶�QGH�
KD¿I�FLGGL\HWWH�KDVWDOÕN�PHYFXW�ROGX÷X�VDSWDQGÕ��%X�KDVWDODUÕQ�
*2�\DúDP�NDOLWHVL�GH÷HUOHQGLUPH�|OoH÷L�VRQXoODUÕQÕQ�ROPDPDVÕ�
oDOÕúPDQÕQ�NÕVÕWOÕOÕNODUÕ�DUDVÕQGDGÕU��$NWLI�VLJDUD�NXOODQÕPÕ�WHGDYL�
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Investigation of the Protective Effect of 
Thymbra Spicata L. var Spicata and 
Cyclotrichium Origanifolium on Bladder 
in Experimental Traumatic Spinal Cord 
Injury
'HQH\VHO�7DYPDWLN�2PXULOLN�+DVDUÕQGD�
Thymbra Spicata L. var Spicata ve 
Cyclotrichium Origanifolium’un 
Mesane Üzerine Koruyucu Etkisinin 
$UDúWÕUÕOPDVÕ�
ABSTRACT
Objective: 
Spinal cord injuries typically result from trauma-induced fractures, dislocations, liga-
ment injuries, and tears in the vertebral column. Among the most commonly affected 
organs in these injuries is the bladder. Thymbra spicata L. var spicata (zahter) and Cy-
clotrichium origanifolium (mountain mint) are known for their high biological poten-
tial; their extracts possess antioxidant properties that help mitigate the risk of diseases 
FDXVHG�E\�R[LGDWLYH�VWUHVV�DQG�SOD\�D�VLJQL¿FDQW�UROH�LQ�WUHDWPHQW��7KLV�VWXG\�DLPHG�WR�
investigate the potential therapeutic and protective effects of zahter and mountain mint 
extracts on bladder dysfunctions following spinal cord injury.

Material and Methods: 
The study included 36 male Wistar Albino rats weighing between 250-300 g, divided 
into six groups, each containing six rats: Group 1 (control), Group 2 (zahter), Group 3 
(mountain mint), Group 4 (trauma), Group 5 (trauma + zahter), and Group 6 (trauma + 
mountain mint). A trauma model was created in the trauma groups using a weight-drop 
method on the spinal cord. At the end of the week, urine samples were collected from 
DOO�UDWV��DQG�WKH�DQLPDOV�ZHUH�VDFUL¿FHG�XQGHU�NHWDPLQH�DQHVWKHVLD�WR�REWDLQ�EODGGHU�
tissues. Histopathological changes in the bladder tissues were subsequently examined.

Results: 
The experimental study demonstrated that zahter and mountain mint extracts were par-
tially effective against bladder damage caused by spinal cord injury. Zahter exhibited 
D�KLJKHU�HI¿FDF\�LQ�UHGXFLQJ�R[LGDWLYH�VWUHVV�DQG�LQÀDPPDWRU\�PDUNHUV�FRPSDUHG�WR�
PRXQWDLQ�PLQW��DV�HYLGHQFHG�E\�ELRFKHPLFDO�DQG�KLVWRSDWKRORJLFDO�¿QGLQJV�

Conclusion:
7KH�¿QGLQJV�VXJJHVW�WKDW�ZLWK�WKH�LQFUHDVLQJ�DSSOLFDWLRQ�RI�H[SHULPHQWDO�PRGHOV��WKH�
therapeutic use of plant extracts may become more widespread and contribute posi-
tively to human health.

Key Words: 
Spinal cord injury, Bladder, Antioxidant, Thymbra spicata L. var spicata, Cyclotrichi-
um origanifolium

Correspondence address

=E^�̉QE�EHVIWM

Cite this article as

&Y�QEOEPIHI�]ET�PEGEO�EX�J

Akd Med J 2025;11(1):  93 - 101

+IPM̉�XEVMLM���6IGIMZIH : January 17, 2024
/EFYP�8EVMLM���%GGITXIH : June 04, 2024
)�=E]�R�8EVMLM���)�4YFPMWLIH : January 13, 2025

Sevda CANBAY DURMAZ

Mardin Artuklu Universty,
Faculty of Medicine, 
Anatomy Department, 
Mardin, Türkiye
sevdacnby@hotmail.com

Koc Direk F., Canbay Durmaz S., 

Tuncer MC.  Atesoglu Karabas S., 

Aygun Kesim D., Nas C., Deveci E., Yokus B. 

Investigation of the Protective Effect of 
Thymbra Spicata L. var Spicata and 
Cyclotrichium Origanifolium on Bladder in 
Experimental Traumatic Spinal Cord Injury

Figen KOC DIREK

Mardin Artuklu Universty,
Faculty of Medicine, 
Anatomy Department, 
Mardin, Türkiye

Sevda CANBAY DURMAZ

Mardin Artuklu Universty,
Faculty of Medicine, 
Anatomy Department, Mardin, Türkiye

Mehmet Cudi TUNCER

Dicle University,
Faculty of Medicine, 
Anatomy Department, 
(M]EVFEO�V��8ʳVOM]I�

Sibel ATESOGLU KARABAS 
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ÖZ
Amaç: 
6SLQDO� NRUG� \DUDODQPDODUÕ�� JHQHOOLNOH� WUDYPD� VRQUDVÕ�
YHUWHEUDO� NRORQGD� PH\GDQD� JHOHQ� NÕUÕNODU�� oÕNÕNODU�� ED÷�
\DUDODQPDODUÕ� YH� \ÕUWÕOPDODU� VRQXFXQGD� ROXúDQ� KDVDUODUÕ�
NDSVDPDNWDGÕU�� %X� \DUDODQPDODUGD� NRPSOLNDV\RQODUÕQ�
HQ� VÕN� J|U�OG�÷�� RUJDQODUGDQ� ELUL� PHVDQHGLU�� 7K\PEUD�
spicata L. var spicata (zahter) ve Cyclotrichium origani-
IROLXP��GD÷�QDQHVL��ELWNLOHULQLQ�\�NVHN�EL\RORMLN�SRWDQVL-
\HOH� VDKLS�ROGX÷X�� HNVWUDNWODUÕQÕQ�DQWLRNVLGDQ�|]HOOLNOHUL�
VD\HVLQGH� RNVLGDWLI� VWUHVLQ� QHGHQ�ROGX÷X�KDVWDOÕN� ULVNLQL�
D]DOWWÕ÷Õ� YH� WHGDYLGH� |QHPOL� ELU� URO� R\QDGÕ÷Õ� ELOLQPHN-
WHGLU��%X�oDOÕúPDGD��]DKWHU�YH�GD÷�QDQHVL�HNVWUDNWODUÕQÕQ�
VSLQDO�NRUG�\DUDODQPDVÕ�VRQUDVÕ�PHVDQH�GLVIRQNVL\RQODUÕ�
�]HULQGHNL�SRWDQVL\HO�WHGDYL�HGLFL�YH�NRUX\XFX�HWNLOHULQLQ�
DUDúWÕUÕOPDVÕ�DPDoODQPÕúWÕU�

Gereç ve Yöntemler: 
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INTRODUCTION
Spinal cord injuries mostly include damage caused by 
fractures, dislocations, ligament injuries, and tears that 
occur in the vertebral column after trauma. Spinal cord 
trauma remains a serious cause of morbidity and mortality 
today (1).

Primary and secondary damages usually occur in spinal 
cord injury. Although primary injury is a strong prognos-
tic indicator, it is very important in determining the pa-
WLHQW
V�LQLWLDO�QHXURORJLFDO�GDPDJH��7KH�¿UVW�¿QGLQJV�WKDW�
appear after this injury usually cause mild hemorrhages in 
the gray and white matter, axonal degeneration, and mem-
brane damage. In secondary injury, different mechanisms 
occur at the cellular and molecular level in the next few 
days after the injury (2). Important conditions such as tis-
sue edema, vascular events such as bleeding and ischemia, 
QHXURJHQLF� VKRFN�� ÀXLG�HOHFWURO\WH� GLVRUGHUV�� PLWRFKRQ-
drial disorders, excitotoxicity, apoptosis, and immunolog-
ical damage occur (3).

Spinal cord injury due to trauma not only creates an acute 
LQÀDPPDWRU\�UHVSRQVH�GLUHFWO\�LQ�WKH�PHGXOOD�VSLQDOLV�EXW�
also can cause secondary injuries in other organs (such 
as the liver, lung, kidney, and bladder) by affecting the 
V\VWHPLF�LQÀDPPDWRU\�UHVSRQVH�V\QGURPH�DW�WKH�FHOOXODU��
textural and molecular levels. In this case, many relevant 
tissues are affected and their functions are impaired in spi-
nal cord injuries (4). 

The majority of spinal cord injuries affect bladder and 
bowel functions. Because the nerves that control the rel-
evant organs begin near the lower end of the spinal cord 
and lose normal brain input with damage. The bladder is 
among the organs where complications are most common 
(4). Studies have shown that spinal cord injuries cause sig-
QL¿FDQW�VWUXFWXUDO��SK\VLRORJLFDO��DQG�PROHFXODU�FKDQJHV�
in the bladder. After the spinal shock period following the 
injury, bladder storage or emptying functions may be im-
SDLUHG�GXH�WR�K\SHUUHÀH[LD�RI�WKH�EODGGHU��DQG�WR[LF�HIIHFWV�
may occur as a result of the reactive substances formed. 
Measurement of microalbuminuria and creatinuria is very 
important in patients with chronic kidney damage. Micro-
DOEXPLQXULD�LV�GH¿QHG�DV�XULQDU\�DOEXPLQ�H[FUHWLRQ�RI����
300 mg/day or spot urine microalbumin/creatinine ratio of 
30-300 mg/g. Microalbuminuria is an important marker of 
clinical nephropathy and cardiomyopathy.

Neurogenic bladder is a serious disease that often im-
pairs the patient's quality of life and can also affect life. 
Increased vesico-urinary pressure is threatening as it may 
cause renal failure. Although the life-threatening effects of 
the neurogenic bladder have recently diminished with the 
development of modern therapeutic options, renal compli-
cations associated with neurogenic bladder still pose a sig-
QL¿FDQW� SUREOHP� LQ� XURORJLFDO� SUDFWLFH��2[LGDWLYH� VWUHVV�
affects many organs in humans. Increased oxidative stress 
in tissue and organ damage also causes changes in some 
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markers. The aim of treating neurogenic bladder resulting 
from spinal cord injury is to suppress detrusor activity and 
increase the internal bladder volume. Considering the fac-
tors that play a role in the pathogenesis of tissue damage 
due to spinal cord injuries, it is thought that antioxidant 
DQG�DQWL�LQÀDPPDWRU\� DJHQWV�PD\�KDYH� FOLQLFDO�EHQH¿WV�
in spinal cord injury (5). 

Cyclotrichium origanifolium (mountain mint); has tradi-
tionally been used as a sedative, relaxant, carminative, 
and for the treatment of respiratory ailments. Studies have 
shown that mountain mint has a strong free radical scav-
enging activity and therefore has a high antioxidant and 
antimicrobial effect. In the study conducted by Guzel et 
al., it was determined that both the prepared extracts and 
the compounds obtained from these extracts showed very 
high antioxidant activity (6).

Thymbra spicata L. var spicata (zahter) genus belongs to 
the Lamiaceae family. In some experimental studies, its 
antioxidant, antitumor, analgesic, antimicrobial and neu-
roprotective effects have been demonstrated. In a study 
FRQGXFWHG�E\�*HGLNR÷OX�HW�DO���LQ�������7KH�HVVHQWLDO�RLO�
of zahter species was obtained by hydrodistillation meth-
od, and its biological activity was examined. It was deter-
mined that the essential oil obtained in this study had very 
high antioxidant and antimicrobial activity (7).

Both zahter and mountain mint have a high biological po-
tential. The antioxidant potential of these plant extracts 
reduces the risk of diseases caused by oxidative stress and 
is of particular importance in treatment (8).

Accordingly, after spinal cord injury, many tissues are 
affected and their functions are impaired. The main ones 
are complications such as neurogenic bladder, renal fail-
ure, and infection that develop after trauma. In addition to 
medical treatments, alternative medicine treatment meth-
ods are tried to prevent these complications, which gener-
ally cause permanent damage that impairs the quality of 
life of patients. It has been shown that zahter and moun-
tain mint, which are widely used for different purposes, 
KDYH�KLJK�DQWLR[LGDQW�DQG�DQWL�LQÀDPPDWRU\�DFWLYLWLHV�DQG�
that zahter species also have a protective effect. However, 
there is not enough information about its effectiveness on 
bladder dysfunctions due to spinal cord damage. We think 
that zahter and mountain mint may be healing due to the 
high effects of oxidative stress on the damage caused by 
spinal cord injury.

This study aimed to investigate the potential therapeutic 
and protective effects of zahter and mountain mint on 
bladder dysfunctions after spinal cord injury.

MATERIAL and METHODS
Animals and Experimental Groups
This study was approved by the Dicle University Ani-
mal Experiments Local Ethics Committee under protocol 
number 2019/08 dated 30/05/2019. The bladder tissues 
used in this research were obtained from the ethics-ap-
proved project but were not utilized in the original proj-
ect. These tissues were analyzed within the scope of this 
study. The experimental animals used in this study were 
obtained from the experimental animal laboratory at Dicle 
University.
8-10- week-old Wistar Albino male rats weighing between 
250-300 g were used in the study. The rats were fed with a 
normal diet and tap water without any restrictions in stain-
less steel cages at 22±2 ºC under 12 hours of light and 12 
hours of darkness. Ketamine and Xylazine were adminis-
tered intraperitoneally to the rats that underwent surgery 
to create spinal cord trauma. The rats were placed in the 
prone position on cork blocks. Sterilization was achieved 
with PVD iodine. A midline incision was made between 
T5 and T12. After the paravertebral muscles were stripped 
and the laminae were exposed, T7-T8-T9 laminectomy 
was performed. A steel rod with a diameter of 3mm and 
a weight of 10g was dropped from a height of 10cm to 
create a spinal cord injury (9). Following the trauma pro-
cedure, the weight was removed, and the muscle and skin 
incisions were closed with sutures.

Thirty minutes after the induction of trauma, 4000 ppm/
kg doses of Thymbra spicata and Cyclotrichium origan-
ifolium extracts were administered intraperitoneally once 
daily for one week, according to the groups. The control 
group received an equivalent dose of intraperitoneal phys-
iological saline.
36 Wistar Albino rats were divided into six groups, with 
six rats in each group:
Group I: Control: The rats in this group were not ex-
posed to trauma. Only placebo saline was applied.

Group II:  Zahter: Rats in this group were not exposed to 
trauma. 4000ppm/kg/day zahter dissolved in 1% ethanol 
solution was applied IP for 1 week.

Group III:  Mountain mint: Rats in this group were not 
exposed to trauma. 4000 ppm/kg/day mountain mint dis-
solved in 1% ethanol solution was applied IP for 1 week.

Group IV: Trauma: The rats in this group were trauma-
tized. Only placebo saline was applied.

Group V: Trauma+ Zahter: The rats in this group were 
traumatized. 4000 ppm /kg/day zahter dissolved in 1% 
ethanol solution was applied IP for 1 week.

Group VI: Trauma+ Mountain mint: The rats in this 
group were traumatized. 4000ppm/kg/day mountain mint 
dissolved in 1% ethanol solution was applied IP for 1 
week.
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Motor functions of animals given zahter and mountain 
mint or physiological saline IP according to groups for 1 
week, 30 minutes after the trauma; It was evaluated ac-
cording to the Tarlov scale motor function score method. 
The evaluation of the motor examination was made by ob-
serving and recording the motor examination according to 
the Tarlov scale before the procedure, at the 1st hour after 
the procedure, and before decapitation. Motor responses; 
0: Completely paralytic; 1: There is minimal movement 
in the joints; 2: He moves his hind legs well but cannot 
stand up; 3:Can stand up but cannot walk normally; It was 
evaluated as 4: He can walk normally. All rats subjected 
to spinal cord injury exhibited paraplegia after the trauma.
On the 8th day, urine samples were collected from all rats 
EHIRUH� WKH\� ZHUH� VDFUL¿FHG� XQGHU� NHWDPLQH� DQHVWKHVLD��
$IWHU� VDFUL¿FH�� EODGGHU� WLVVXHV�ZHUH� FROOHFWHG� IRU� KLVWR-
pathological analysis. The urine samples were subjected 
to biochemical analysis to measure microalbuminuria, 
creatinuria, and urea levels. 

Plant samples and Obtaining Essential Oils
Thymbra spicata L. var. spicata and Mountain mint spe-
cies were collected from nature and dried in the shade. 
The aboveground parts of the plants dried in the shade 
were turned into small particles and boiled with hot water 
in a distillation device (Clevenger apparatus). The essen-
tial oil carried away by the resulting vapor was condensed 
in the cooler and collected in a container. The essential 
oils obtained were freed from the water they contained by 
NHHSLQJ�WKHP�LQ�1D�62��DW����Û&��)RU�DSSOLFDWLRQ��VWRFN�
solutions were prepared with ethanol solvent at a concen-
tration 4000 ppm. Mountain mint and Zahter essential oils 
have evaporation properties. For this reason, closed, air- 
and light-tight storage containers were used.

Tissue analysis
%ODGGHU� WLVVXHV�ZHUH� VXEMHFWHG� WR� URXWLQH�SDUDI¿Q� WLVVXH�
WHVWLQJ��$IWHU�¿[DWLRQ�����KRXUV���WLVVXHV�ZHUH�ZDVKHG����
night), and passed through increasing alcohol series (50%, 
70%, 80%, 90%, 96% , and absolute ethyl alcohol series). 
After clearing (3x30 minutes in xylene), it was subject-
HG� WR�SDUDI¿Q� LQ¿OWUDWLRQ�DW����&��7KH� WLVVXHV�ZHUH� WKHQ�
HPEHGGHG�LQ�SDUDI¿Q�EORFNV������ȝP�WKLFN�VHFWLRQV�ZHUH�
taken from the blocks for hematoxylin-Eosin staining with 
the help of a microtome (catalog no: Leica RM2265, Wet-
zlar, Germany).

Hematoxylin-Eosin Staining
%ODGGHU� WLVVXH� VHFWLRQV� WDNHQ� IURP�SDUDI¿Q� EORFNV�ZHUH�
SODFHG�LQ�D�GRXEOH�ERLOHU�VHW�DW����&��7KH�VHFWLRQV�ZHUH�
NHSW� LQ� DQ� RYHQ� DW� ������&� IRU� �� KRXUV� WR�PHOW� H[FHVV�
SDUDI¿Q�RQ�WKH�VOLGH��6HFWLRQV�ZHUH�GHSDUDI¿QL]HG�LQ�[\-
lene for 3x15 minutes. The sections were passed through 
decreasing alcohol series (100%, 96%, 90%, 70%, 50% 
ethyl alcohol) for 10 minutes each. The sections were 
transferred to distilled water and kept for 5 minutes. Af-
ter soaking in Harris Hematoxylin dye for 8 minutes, the 
sections were washed under running water for 5 minutes. 

Sections were rinsed and soaked in alcoholic eosin stain 
for 6 minutes. Sections were quickly immersed in in-
creasing alcohol series (passing through 80%, 90%, and 
96% ethyl alcohol series). Sections were kept in absolute 
alcohol for 2 minutes. Finally, the sections were kept in 
xylene for 3x15 minutes and covered with a coverslip by 
dropping Entellan onto the tissue. Sections were examined 
under an A2 imager Zeiss light microscope.

Device for studying biochemical parameters
Clinical Chemistry tests were performed on Abbot Com-
pany's Architech brand C1600 model Autoanalyzer de-
vice. Micro-albumin, Creatinine, and urea tests in urine 
were studied photometrically.

Statistical analysis
While all experimental groups were evaluated, the R 3.6.3 
version of the R studio IDE program was used for statis-
tical analysis.

While evaluating the study data, since we could not make 
parametric test assumptions in all of the data, Krus-
kal-Wallis, a non-parametric statistical test, was preferred 
to test differences between more than two groups. Due to 
the small data volume and the suitability of the data struc-
ture for non-parametric tests, Bonferroni correction and 
Dunn post-hoc tests were used to reduce the risk of Type-I 
error and increase the power of the test.
The results with p<0. 005 was considered statistically sig-
QL¿FDQW�

RESULTS  
Parameters Examined in Urine
Microalbuminuria
Kruskal-Wallis test was used to determine the difference 
between groups for microalbuminuria values in urine 
DQG�QR�VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�JURXSV��
(p=0,08) (Figure 1). 

Creatinuria
Kruskal-Wallis test was used to determine the differ-
ence between groups for urine creatinuria values and the 
GLIIHUHQFH� EHWZHHQ� JURXSV� ZDV� IRXQG� WR� EH� VLJQL¿FDQW�
(p=0,001) (Figure 2). When we examined which pairwise 
groups the difference occurred with Dunn's pairwise test, 
LW�ZDV�IRXQG�WR�EH�VLJQL¿FDQWO\�ORZHU�LQ�WKH�PRXQWDLQ�PLQW�
(Median=69.33) group than in the trauma group (Medi-
an=130.77) (p=0,008). At the same time, it was found to 
EH�VLJQL¿FDQWO\�ORZHU�LQ�WKH�WUDXPD�PRXQWDLQ�PLQW��0H-
dian=70.13) group than in the trauma (Median=130.77) 
group (Bonferroni correction p=0.023).

Urea
Kruskal-Wallis test was used to determine the difference 
between groups for urea values in urine and the difference 
EHWZHHQ�JURXSV�ZDV� IRXQG� WR�EH� VLJQL¿FDQW� �S� ���������
(Figure 3). 
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Figure 1: Intergroup distribution and statistics of microalbuminuria(mg/L) value

Figure 2: Intergroup distribution and statistics of creatinuria (mg/dL) value
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)RU�WKH�XUHD�YDOXHV��VLJQL¿FDQFH�ZDV�REVHUYHG�LQ�WKH�IRO-
ORZLQJ�¿YH�SDLUV��
,W�ZDV� REVHUYHG� WKDW� XUHD� OHYHOV�ZDV� VLJQL¿FDQWO\� KLJK-
er (Bonferroni correction p=0.012) in the trauma (Me-
dian=303.00) group than in the mountain mint (Medi-
an=141.50) group. 
�,W�ZDV�REVHUYHG�WKDW�XUHD�OHYHOV�ZDV�VLJQL¿FDQWO\�KLJKHU�
(Bonferroni correction p=0.006) in the trauma+mountain 
mint (Median=307.50) group than in the mountain mint 
(Median=141.50) group. 
� ,W�ZDV� IRXQG� WR� EH� VLJQL¿FDQWO\� �%RQIHUURQL� FRUUHFWLRQ�
p=0.042) higher in the trauma+mountain mint (Medi-
an=307.50) group than the control (Median=169.00) 
group. 
,W�ZDV�REVHUYHG�WKDW�XUHD�OHYHOV�ZDV�VLJQL¿FDQWO\�KLJKHU�
(Bonferroni correction p=0.017) in the trauma+mountain 
mint (Median=307.50) group than in the zahter (Medi-
an=155.50) group. 
,W�ZDV� REVHUYHG� WKDW� XUHD� OHYHOV�ZDV� VLJQL¿FDQWO\� KLJK-
er (Bonferroni correction p=0.032) in the trauma (Me-
dian=303.00) group than in the zahter (Median=155.50) 
group.

Histopathological examination  
In the control group, it was observed that the epithelial 
OD\HU�ZDV�PXOWLOD\HUHG�� FROODJHQ�¿EHUV� DSSHDUHG� UHJXODU�
in the underlying connective tissue, and the vessels were 
in normal course. No pathology was found in the sections 
in this group (Figure 4A).

In the Zahter group, thinning and apoptotic nuclei (arrow) 
in the epithelial layer, and a regular course of underlying 
FRQQHFWLYH�WLVVXH�FROODJHQ�¿EHUV�ZHUH�REVHUYHG��6ROLWDU\�
erythrocyte distribution and small-scale mononuclear cell 

LQ¿OWUDWLRQ��\HOORZ�DUURZ��ZHUH�REVHUYHG� LQ� WKH�FRQQHF-
tive tissue under the epithelial layer (Figure 4B).

In the Mountain Mint group, local degeneration (arrow) 
was observed in the epithelial layer, and local collagen 
¿EHUV�ZHUH� REVHUYHG� WR� EH� GHJHQHUDWHG� �DVWHULVN�� LQ� WKH�
underlying connective tissue.
Except for the occasional observation of erythrocytes in 
the connective tissue area, a near-normal image was ob-
served in the sections in this group (Figure 4C).

In the trauma group, compared to the control group, thin-
ning and ruptures in the epithelial layer (black arrow), 
apoptosis in the epithelial cells (yellow arrow), second-
ary degeneration in the underlying connective tissue layer 
(red asterisk), and occasional lymphocyte accumulation 
(yellow asterisk) were observed (Figure 4D).

In the trauma+zahter group, it was observed that there was 
an improvement in the epithelial tissue compared to the 
trauma group, but degeneration and thinning of the epithe-
lium (black arrow) continued in some places. The connec-
tive tissue layer was observed to be regular, but in addition 
to congestion and dilatation (red star) in the vessels, the 
presence of solitary lymphocytes (yellow asterisk) was 
observed here and there (Figure 4E).

In the trauma + mountain mint group, it was observed that 
there was an improvement in the epithelial tissue com-
pared to the trauma group, but degeneration and thinning 
of the epithelium (black arrow) continued in some places. 
Ruptures and degeneration in connective tissue collagen 
¿EHUV��\HOORZ�DVWHULVN���DV�ZHOO�DV�FRQJHVWLRQ�DQG�GLODWD-
tion in vessels (red asterisk), were detected (Figure 4F).
 

Figure 3: Distribution and statistics of urea(mg/dL) value between groups
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DISCUSSION
Spinal cord injury is frequently encountered as an impor- 
tant life-threatening health problem that does not have a 
GH¿QLWLYH�WUHDWPHQW�PHWKRG�����

Severe neurological damage and multiple organ dysfunc-
tion occur in patients after spinal cord injury. Although 
the primary effect of trauma is on the spinal cord, dys-
functions occur in distant organs due to oxidative stress 
DQG�DFWLYDWLRQ�RI�LQÀDPPDWRU\�SDWKZD\V�DIWHU�QHXURJHQLF�
damage. Some of these are cardiovascular problems, pul-
monary edema, spasticity and atrophy in skeletal muscles, 
bowel dysfunction, and neurogenic bladder and urinary 
tract infection as a urinary system complication (4).

The primary function of the bladder includes storing urine 
at low pressures and emptying it in the appropriate en-
vironment. During mixing, the detrusor muscle in the 
bladder contracts, while the bladder neck and external 
sphincter relax simultaneously. The upper center that pro-
vides coordination of these functions of the bladder and 
urethra is the pontine urination center located in the pons 
in the brain. This center also functions in harmony with 
the sub-center at the level of the sacral spinal cord (S2-4). 
As a result of disruption of this balance between the blad-
GHU�DQG�VSKLQFWHU��K\SHUUHÀH[�RU�DUHÀH[LF�EODGGHU�RFFXUV��
When the connection between the pontine voiding cen-

ter and the sacral spinal cord is interrupted in spinal cord 
injury, the harmony between the bladder and the urethral 
sphincter is lost and detrusor external sphincter dyssyn-
ergia occurs. In these patients, the bladder cannot empty, 
and may damage the upper urinary tract tissues by increa- 
sing the intra-bladder pressure more than necessary (1).

Many therapeutic approaches have been explored to ad-
dress neurogenic bladder dysfunction, enhance quality 
of life, and extend life expectancy in spinal cord injury 
patients. In this study, we investigated the potential pro-
tective and therapeutic effects of Thymbra spicata L. var 
spicata and Cyclotrichium origanifolium on bladder dys-
function following spinal cord injury.
Ischemic reperfusion injury is recognized as a major fac-
tor in tissue damage associated with spinal cord injuries, 
largely due to the increased production of free radicals 
that lead to lipid peroxidation (10). Lipid peroxidation is 
particularly harmful because it initiates a self-perpetuat-
ing cascade of oxidative reactions, impairing membrane 
ÀXLGLW\�� GLVUXSWLQJ�PHPEUDQH� SHUPHDELOLW\�� DQG� FDXVLQJ�
irreversible structural damage (11). Studies have reported 
a positive correlation between the severity of disease and 
oxidative stress markers, as well as a negative correlation 
between antioxidant markers (12). This highlights the cen-
tral role of oxidative stress in the pathogenesis of spinal 
cord injury and its complications.
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,Q�RXU�VWXG\��D�VLJQL¿FDQW�GLIIHUHQFH�ZDV�REVHUYHG�LQ�VH-
rum creatinine levels between the trauma and mountain 
mint groups. Rats treated with mountain mint extract fol-
lowing trauma exhibited lower creatinine levels compared 
to the trauma-only group. Although the exact mechanism 
remains unclear, this reduction may be associated with 
the mitigation of multiple organ damage caused by spinal 
FRUG� LQMXU\��7KHVH�¿QGLQJV� DOLJQ�ZLWK�SUHYLRXV� UHVHDUFK�
emphasizing the role of oxidative stress in renal compli-
FDWLRQV�DQG�WKH�SRWHQWLDO�EHQH¿WV�RI�DQWLR[LGDQW�EDVHG�LQ-
terventions.

In their study on bilateral renal ischemia-reperfusion in-
MXU\��g]W�UN�� DQG� FROOHDJXHV� GHWHUPLQHG� WKDW�&DUYDNURO��
the most powerful component of the zahter, had positive 
effects on urinary functions, they found that creatinine and 
BUN values increased due to ischemia, and in the treat-
ment group, these biochemical parameters decreased with 
the effect of Carvakrol (13). In our study, the creatinine 
YDOXH�KDG�D�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�JURXSV�DQG�
was found to be lower in the mountain mint and zahter 
groups after the application. Additionally, Cengiz et al., 
In a study using zahter oil, it was observed that Carvacrol 
could prevent the toxic effects of cancer drugs and contrib-
ute to the healing of damage, especially after and during 
FKHPRWKHUDS\�������'DONÕOÕo�HW�DO��� ,Q�D�VWXG\�FRQGXFWHG�
on zahter, it was observed that different concentrations of 
zahter extract in different solvents had antibacterial prop-
erties (15). 

In a study, the role of a-LA, a powerful antioxidant, on 
bladder dysfunction and histopathological parameters 
caused by MetS was investigated. It has been experimen-
tally predicted that a-LA may be useful in the treatment of 
detrusor overactivity caused by MetS (16, 17). In a study, 
LW�ZDV�GHWHUPLQHG�WKDW�5XWLQ��D�ÀDYRQRLG�ZLWK�VWURQJ�DQWL-
R[LGDQW�DQG�DQWL�LQÀDPPDWRU\�HIIHFWV�IRXQG�LQ�WKH�VWUXF-
ture of many plants, had a protective effect on bladder 
contractility and histopathology in CP-induced hemor-
rhagic cystitis in rats (18). According to the histopatho-
logical evaluation results obtained in our study; While it 
was observed that the bladder tissue was deteriorated in 
the trauma group, in the control group, there was thinning 
and ruptures in the epithelial layer, apoptosis in the ep-
ithelial cells, homework degeneration in the underlying 
connective tissue layer, and lymphocyte accumulation in 
some places. It was observed that in the trauma+zahter 
group, there was an improvement in the epithelial tissue, 
but degeneration and thinning of the epithelium continued 
in some places. It was observed that mononuclear cell in-
¿OWUDWLRQ�LPSURYHG�LQ�VRPH�SODFHV��DQG�]DKWHU�DSSOLFDWLRQ�
partially corrected the pathological effects caused by the 
trauma.

In a study conducted by Khalil et al. using Thymbra spica-
ta L. extracts, it was found that it could be effective in pre-
venting non-alcoholic liver diseases and endothelial dys-
function (19). In our study, we think that zahter may be an 

alternative treatment method. However, more studies with 
different doses and durations are needed to recommend 
zahter application as an alternative method.

CONCLUSION
According to our histopathological results, it was ob-
served that mountain mint application played a low role 
in healing the pathological effects of trauma. More studies 
are needed to recommend mountain mint application as an 
alternative method to prevent pathological damage after 
trauma.

As a result, zahter and mountain mint extracts are partial-
ly effective against bladder damage resulting from spinal 
cord injury. The effectiveness of zahter is higher than that 
RI�PRXQWDLQ�PLQW� RQ� R[LGDWLYH� VWUHVV� DQG� LQÀDPPDWRU\�
markers, as seen in both our biochemical and histopatho-
ORJLFDO�¿QGLQJV��:H�EHOLHYH�WKDW�ZLWK�WKH�LQFUHDVH�LQ�H[-
perimental models, the use of plant extracts for therapeutic 
purposes will become widespread and may have positive 
effects on human health.

6LQFH� WKH� ORZ� DQWL�LQÀDPPDWRU\� DQG� DQWLR[LGDQW� HIIHFWV�
may depend on the duration of the experiment, and the 
dose and application method of the plant extracts, we 
think that more comprehensive studies should be conduct-
ed to understand the effects of these factors.
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Characteristics of Patients Referred 
to the Rheumatology Clinic with a 
Diagnosis of Uveitis: A Retrospective 
Study

hYHLW�7DQÕVÕ�LOH�5RPDWRORML�.OLQL÷LQH�
<|QOHQGLULOHQ�+DVWDODUÕQ�g]HOOLNOHUL��
5HWURVSHNWLI�%LU�dDOÕúPD

ABSTRACT
Objective: 
The aim of this study is to share the evaluation results of patients diagnosed with 
uveitis by ophthalmological examinations and referred to the rheumatology clinic.

Material and Methods: 
Data of patients diagnosed with uveitis by ophthalmological examinations and re-
ferred to the rheumatology clinic were retrospectively reviewed. Patients with previ-
RXVO\�NQRZQ�UKHXPDWRORJLFDO�GLVHDVHV�ZHUH�QRW�LQFOXGHG��

Results: 
Data of a total of 62 patients meeting the inclusion criteria were evaluated. Com-
plaints related to rheumatic diseases were queried in patients referred with a diag-
QRVLV�RI�XYHLWLV�������������KDG� LQÀDPPDWRU\� ORZ�EDFN�SDLQ��DQG��� ��������KDG�
UHFXUUHQW� RUDO� DSKWKRXV� XOFHUV�� ,Q� ��� SDWLHQWV� ��������� WKHUH� ZHUH� QR� UKHXPDWLF�
FRPSODLQWV�V\PSWRPV��5KHXPDWLF�GLVHDVHV�ZHUH�GHWHFWHG� LQ������������RI� WKH����
patients referred with a diagnosis of uveitis. Distribution of rheumatic disease diag-
QRVHV��$[LDO�VSRQG\ORDUWKULWLV�����>$QN\ORVLQJ�VSRQG\OLWLV�������������QRQ�UDGLR-
JUDSKLF�D[LDO� VSRQG\ORDUWKULWLV��� ������@��%HKoHW
V�GLVHDVH��� ��������SVRULDWLF�DU-
WKULWLV�����������6MRJUHQV�V\QGURPH�����������LQÀDPPDWRU\�ERZHO�GLVHDVH�����������
Familial Mediterranean Fever 1 (1.6%).

Conclusions: 
5KHXPDWLF�GLVHDVHV��SDUWLFXODUO\�VSRQG\ORDUWKULWLV��PD\�LQLWLDOO\�PDQLIHVW�ZLWK�H\H�
involvement. Referring uveitis-diagnosed patients to rheumatology clinics for fur-
ther investigation is vital for early detection and timely treatment to prevent perma-
nent damage and potential eye complications. Providing detailed information on 
XYHLWLV�FKDUDFWHULVWLFV�GXULQJ�UHIHUUDOV�DLGV�UKHXPDWRORJLVWV� LQ�PDNLQJ�DQ�DFFXUDWH�
diagnosis.

Key Words: 
5KHXPDWLF�GLVHDVH��6SRQG\ORDUWKULWLV��8YHLWLV
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Gereç ve Yöntemler: 
*|]�KDVWDOÕNODUÕ�WDUDIÕQGDQ��YHLW�WDQÕVÕ�NRQXODQ�YH�URPDWR-
ORML�SROLNOLQL÷LQH�\|QOHQGLULOHQ�KDVWDODUÕQ�GRV\DODUÕ�UHWUR-
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KDVWDOÕ÷Õ�RODQ�KDVWDODU�oDOÕúPD\D�DOÕQPDGÕ��

Bulgular:
dDOÕúPD\D� DOÕQPD� NULWHUOHULQL� NDUúÕOD\DQ� WRSODP� ���
KDVWDQÕQ�YHULOHUL�GH÷HUOHQGLULOGL��hYHLW�WDQÕVÕ�LOH�\|QOHQGL-
ULOHQ�KDVWDODUÕQ�URPDWRORMLN�KDVWDOÕN�DoÕVÕQGDQ�úLND\HWOHUL�
VRUJXODQGÕ������������ LQÀDPDWXYDU�EHO�D÷UÕVÕ������������
WHNUDUOD\DQ� RUDO� DIW� VDSWDQGÕ�� <LUPL� EHú� �������� KDVWD-
GD� LVH� KLo� ELU� URPDWRORMLN� úLND\HW�VHPSWRP� \RNWX� 3R-
OLNOLQL÷LPL]H� �YHLW� WDQÕVÕ� LOH� \|QOHQGLULOHQ� ��� KDVWDQÕQ�
��¶VLQGH���������URPDWRORMLN�KDVWDOÕN�VDSWDQGÕ��5RPDWR-
ORMLN� KDVWDOÕN� WDQÕ� GD÷ÕOÕPÕ�� $NVL\HO� VSRQGLORDUWULW� ����
>$QNLOR]DQ� VSRQGLOLW���� ���������QRQ�UDG\RORMLN�DNVL\HO�
VSRQGLORDUWULW���������@��%HKoHW�+DVWDOÕ÷Õ�����������SVR-
UL\DWLN�DUWULW�����������ED÷�GRNX�KDVWDOÕ÷Õ�����������LQÀD-
PDWXYDU�EDUVDN�KDVWDOÕ÷Õ�����������DLOHVHO�DNGHQL]�DWHúL���
�������LGL�

Sonuç:
6SRQGLORDUWULWOHU�EDúWD�ROPDN�URPDWRORMLN�KDVWDOÕNODUÕQ�LON�
EHOLUWLVL�J|]�WXWXOXPX�RODELOLU��hYHLW�WDQÕVÕ�NRQXODQ�KDVWD-
ODU� ú�SKHOL� GXUXPODUGD� DOWWD� \DWDQ� URPDWRORMLN� KDVWDOÕN�
DUDúWÕUÕOPDVÕ� DoÕVÕQGDQ� URPDWRORML� SROLNOLQLNOHULQH� \|Q-
OHQGLULOPHOLGLU��5RPDWRORMLN�KDVWDOÕ÷ÕQ� HUNHQ� WDQÕVÕ�� KHP�
KDVWDOÕ÷ÕQ� WHGDYL� HGLOHUHN� NDOÕFÕ� KDVDUÕQ� |QOHQPHVL� KHP�
GH� ROXúDELOHFHN� RIWDOPRORMLN� NRPSOLNDV\RQODUÕQ� |Q�QH�
JHoLOPHVL� DoÕVÕQGDQ� |QHPOLGLU�� %X� QHGHQOH� �YHLW� WDQÕOÕ�
KDVWDODU�\|QOHQGLULOLUNHQ��YHLWH�GDLU�WXWXOXP�|]HOOLNOHULQLQ�
EHOLUWLOPHVL� URPDWRORML� KHNLPLQH� WDQÕ� NR\PD� NRQXVXQGD�
\RO�J|VWHULFL�RODFDNWÕU��

Anahtar Kelimeler: 
5RPDWRORMLN�KDVWDOÕN��6SRQGLORDUWULW��hYHLW

INTRODUCTION
8YHLWLV�� LQÀDPPDWLRQ� RI� WKH� XYHD�� WKH� PLGGOH� VHJPHQW�
RI�WKH�H\H�LV�FKDUDFWHUL]HG�E\�WKH�LQYROYHPHQW�RI�VSHFL¿F�
anatomical components. The frontal section of the uvea 
FRPSULVHV� WKH� LULV� DQG� FLOLDU\� ERG\�� ZKLOH� WKH� UHDU� VHJ-
PHQW�LV�UHFRJQL]HG�DV�WKH�FKRURLG��8YHLWLV�PD\�PDQLIHVW�
DV�DFXWH��ODVWLQJ����PRQWKV���FKURQLF��ODVWLQJ�!��PRQWKV���
or recurrent (1).

$QDWRPLFDO� FODVVL¿FDWLRQ�FODVVL¿HV�XYHLWLV� LQWR� IRXU�GLV-
WLQFW�FDWHJRULHV��DQWHULRU�XYHLWLV� �$8��� LQWHUPHGLDWH�XYH-
LWLV� �,8��� SRVWHULRU� XYHLWLV� �38��� DQG� SDQXYHLWLV� �3DQ8���
$PRQJ�WKHVH��$8�VWDQGV�RXW�DV�WKH�PRVW�SUHYDOHQW��VXF-
FHHGHG�E\�3DQ8��38��DQG�,8������

8YHLWLV� LV� FKDUDFWHUL]HG� E\� LQÀDPPDWLRQ� RI� WKH� XYHD��
which constitutes the middle portion of the eye. The an-
terior part of the uvea is composed of the iris and ciliary 
ERG\��ZKLOH� WKH�SRVWHULRU�8YHLWLV�RIWHQ�GHYHORSV� LQ�FRQ-
QHFWLRQ� ZLWK� RWKHU� V\VWHPLF� PHGLFDO� FRQGLWLRQV�� SDUWLF-
XODUO\� LQIHFWLRQV� DQG� LQÀDPPDWRU\� GLVHDVHV�� KRZHYHU�� D�
variable percentage of cases also presents as idiopathic. 
Uveitis may manifest as a symptom of various systemic 
LQÀDPPDWRU\�FRQGLWLRQV��VXFK�DV�VSRQG\ORDUWKULWLV��6S$���
VDUFRLGRVLV�DQG�%HKoHW�GLVHDVH�DV�ZHOO�DV�RWKHU�V\VWHPLF�
UKHXPDWLF�GLVHDVHV������

The occurrence rate of SpA in individuals with AU is ap-
SUR[LPDWHO\������DQG�$8�KDV�EHHQ�GRFXPHQWHG�LQ�DW�OHDVW�
����RI�6S$�FDVHV��$PRQJ�WKH�6S$�VSHFWUXP��WKH�KLJKHVW�
LQFLGHQFH�RI�$8�LV�QRWHG�LQ�SDWLHQWV�ZLWK�DQN\ORVLQJ�VSRQ-
G\OLWLV� �$6��� UHDFKLQJ� �������&RQYHUVHO\�� WKH� HVWLPDWHG�
RFFXUUHQFH� LQ�SVRULDWLF� DUWKULWLV� �3V$�� DQG� LQÀDPPDWRU\�
bowel disease-associated SpA varies from 2% to 25% and 
�����UHVSHFWLYHO\��$8�PD\�SUHFHGH�WKH�FOLQLFDO�PDQLIHV-
WDWLRQV�RI�6S$��PDQLIHVW�DW� WKH�WLPH�RI�GLDJQRVLV��RU�SR-
WHQWLDOO\�FRPSOLFDWH�WKH�FOLQLFDO�FRXUVH�RI�6S$��+RZHYHU��
WKH�XVH�RI�DQWL�WXPRU�QHFURVLV�IDFWRU�Į�DJHQWV�LQ�6S$�WUHDW-
ment has demonstrated a reduction in both the incidence 
RI�$8�LQ�6S$�DQG�$8�ÀDUH�XSV������

,Q�WKLV�VWXG\��ZH�SUHVHQWHG�WKH�UKHXPDWRORJLFDO�HYDOXDWLRQ�
results of patients diagnosed with uveitis by ophthalmol-
ogy and referred to our clinic. The aim was to highlight 
rheumatic diseases associated with uveitis and provide a 
rheumatological perspective on uveitis.

MATERIAL and METHODS
The data of patients diagnosed with uveitis by ophthal-
mological assessments and subsequently referred to the 
rheumatology clinic were retrospectively reviewed. Pa-
tients with pre-existing rheumatological conditions were 
H[FOXGHG�IURP�WKH�VWXG\��3DWLHQW�GHPRJUDSKLFV��LQFOXGLQJ�
DJH�DQG�JHQGHU��DV�ZHOO�DV�VSHFL¿F�GHWDLOV�UHODWHG�WR�XYHLWLV�
GLDJQRVLV�>W\SH�RI�LQYROYHPHQW��QXPEHU�RI�DIIHFWHG�H\HV�
�XQLODWHUDO��ELODWHUDO���DQG�IUHTXHQF\�RI�DWWDFNV@��GXUDWLRQ�
RI�UHIHUUDO��DQG�H[LVWLQJ�UKHXPDWRORJLFDO�FRPSODLQWV�DW�WKH�
WLPH�RI�UHIHUUDO��LQÀDPPDWRU\�EDFN�SDLQ��SHULSKHUDO�MRLQW�
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V\PSWRPV��KLVWRU\�RI�UHFXUUHQW�RUDO�DSKWKRXV�XOFHUV��HWF����
ZHUH�GRFXPHQWHG��/DERUDWRU\�UHVXOWV�>VHGLPHQWDWLRQ�UDWH��
&�UHDFWLYH� SURWHLQ� �&53���+/$�%��@� DQG� LPDJLQJ�¿QG-
LQJV�>0DJQHWLF�5HVRQDQFH�,PDJLQJ��05,��DQG�SODLQ�UDGL-
RJUDSK\@�ZHUH�UHFRUGHG�

Data Evaluation and Analysis
The SAS 9.4 program was employed for the statistical anal-
\VLV�RI�WKH�GDWD�REWDLQHG�LQ�WKH�VWXG\��'HVFULSWLYH�VWDWLVWLFV��
LQFOXGLQJ�PHDQ��VWDQGDUG�GHYLDWLRQ��PHGLDQ��PLQLPXP��DQG�
PD[LPXP��ZHUH�FRPSXWHG�IRU�TXDQWL¿DEOH�YDULDEOHV�GHWHU-
mined through measurement in the research. For qualitative 
YDULDEOHV�� GHVFULSWLYH� VWDWLVWLFV�ZHUH�SUHVHQWHG� LQ� WHUPV�RI�
counts and percentages.
3ULRU� WR�DQDO\VLV�� WKH�QRUPDO�GLVWULEXWLRQ� VXLWDELOLW\�RI� WKH�
GDWD�ZDV�DVVHVVHG�XVLQJ�WKH�6KDSLUR�:LON�WHVW�DQG�H[DPLQ-
LQJ�VNHZQHVV�FRHI¿FLHQWV��7KH�UHVXOWV�RI�WKH�WHVWV��DORQJ�ZLWK�
VNHZQHVV�FRHI¿FLHQWV�IDOOLQJ�ZLWKLQ�WKH�UDQJH�RI����DQG����
IRU�DOO�YDULDEOHV��LQGLFDWHG�WKDW�WKH�GDWD�H[KLELWHG�D�QRUPDO�
GLVWULEXWLRQ��&RQVHTXHQWO\��SDUDPHWULF�WHVWV�ZHUH�HPSOR\HG�
IRU�WKH�VWDWLVWLFDO�DQDO\VLV��*HRUJH�DQG�0DOOHU\��������
%LQDU\� FRPSDULVRQV� EHWZHHQ� WZR� FDWHJRULFDO� YDULDEOHV�
were conducted using an independent samples t-test. Chi-
square analysis was employed to elucidate the relationship 
EHWZHHQ�TXDOLWDWLYH�YDULDEOHV��$�VLJQL¿FDQFH�OHYHO�RI������
was adopted throughout the study. 

Ethical Approval
This retrospective study was approved by the Clinical 
Research Ethics Committee of  Antalya Training and Re-
VHDUFK�+RVSLWDO� �$SSURYDO� 1XPEHU�� 'HFLVLRQ�1R�� ������
$SSURYDO�'DWH���������������7KH�VWXG\�LV�LQ�IXOO�FRPSOL-
ance with the relevant ethical guidelines. In this retrospec-
WLYH�UHVHDUFK�VWXG\��HWKLFDO�DSSURYDO�ZDV�REWDLQHG�IURP�WKH�
Clinical Research Ethics Committee of Antalya Training 
and Research Hospital and due to the retrospective nature 
RI� WKH� VWXG\� GHVLJQ�� LQIRUPHG� FRQVHQW� IURP�SDUWLFLSDQWV�
was deemed unnecessary. The Clinical Research Ethics 
Committee of Antalya Training and Research Hospital re-
YLHZHG�DQG�DSSURYHG�WKH�VWXG\�SURWRFRO��UHFRJQL]LQJ�WKDW�
the research involves a retrospective analysis of existing 
GDWD��DQG�ZDLYHG�WKH�UHTXLUHPHQW�IRU�LQGLYLGXDO�LQIRUPHG�
consent. 

RESULTS
Characteristics of patients referred with a 
diagnosis of uveitis to the rheumatology clinic
7KHUH�ZHUH�D�WRWDO�RI����SDWLHQWV�SUHVHQWLQJ�ZLWK�D�GLDJQR-
VLV�RI�XYHLWLV�WR�WKH�UKHXPDWRORJ\�FOLQLF�����RI�WKHP�ZHUH�
H[FOXGHG� IURP� WKH� VWXG\� DV� WKH\� KDG� SUHYLRXVO\� NQRZQ�
rheumatological diseases. A total of 62 patients were in-
FOXGHG� LQ� WKH� VWXG\��2I� WKHVH� SDWLHQWV�� ��� ��������ZHUH�
IHPDOH��DQG������������ZHUH�PDOH��ZLWK�DQ�DYHUDJH�DJH�RI�
�����\HDUV��7KH�PHDQ�DJH�ZDV�WKH�VDPH�IRU�ERWK�JHQGHUV�
��������$PRQJ� WKH����SDWLHQWV����� ��������KDG�XQLODWHU-
DO�H\H�LQYROYHPHQW��ZKLOH�����������KDG�LQYROYHPHQW�LQ�
both eyes.

)RU����SDWLHQWV���������RXW�RI�WKH�����WKH�W\SH�RI�XYHLWLV�
ZDV�XQVSHFL¿HG��ZLWK� WKH�PDMRULW\�RI� WKH� UHPDLQLQJ�SD-
WLHQWV�KDYLQJ�DQWHULRU�XYHLWLV��Q�������������,Q������������
RI�WKH�SDWLHQWV��WKH�UHIHUUDO�WR�WKH�UKHXPDWRORJ\�FOLQLF�RF-
FXUUHG�ZLWKLQ�WKH�¿UVW�WKUHH�PRQWKV�DIWHU�WKH�RQVHW�RI�WKH�
XYHLWLV� DWWDFN�� ZKLOH� ��� SDWLHQWV� UHTXHVWHG� FRQVXOWDWLRQ�
WKUHH�PRQWKV�RU�PRUH�ODWHU��1LQHWHHQ�SDWLHQWV���������KDG�
D�KLVWRU\�RI�PXOWLSOH��UHFXUUHQW��XYHLWLV��ZKLOH�WKH�UHPDLQ-
LQJ������������H[SHULHQFHG�WKHLU�¿UVW�XYHLWLV�DWWDFN�

Regarding the symptoms that may be related to rheumat-
ic diseases in patients referred with a diagnosis of uve-
LWLV�������������SDWLHQWV�KDG�LQÀDPPDWRU\�ORZ�EDFN�SDLQ��
6HYHQ���������SDWLHQWV�KDG�D�FRPSODLQW�RI�UHFXUUHQW�RUDO�
DSKWKRXV� XOFHUV�� � DOO� RI�ZKRP�ZHUH� IHPDOH�� ��� SDWLHQWV�
��������KDG�QR�UKHXPDWLF�V\PSWRPV��$OO����SDWLHQWV�KDG�
DQ�DQWHURSRVWHULRU�SHOYLV�;�UD\��ZLWK�UDGLRJUDSKLF�VDFURL-
OLLWLV�GHWHFWHG�LQ����������RI�WKHP��([FHSW�IRU�RQH�SDWLHQW��
DOO�RI�WKHVH�KDG�D�KLVWRU\�RI�LQÀDPPDWRU\�ORZ�EDFN�SDLQ��
7ZHQW\�¿YH�SDWLHQWV�KDG�VDFURLOLDF� MRLQW�05,��ZLWK�HGH-
PD�SUHVHQW�LQ����RI�WKHP��ZKLOH�WKH�HYDOXDWLRQ�ZDV�QRU-
PDO�LQ���SDWLHQWV��+/$�%���WHVWLQJ�ZDV�SHUIRUPHG�LQ�DOO�
���SDWLHQWV�������������WHVWHG�SRVLWLYH�IRU�+/$�%�������
RI� WKHP�KDG�UKHXPDWRORJLFDO�GLVHDVH���ZKLOH������������
tested negative (20 of these had rheumatological disease). 
7KH�DYHUDJH�&53�YDOXH�ZDV���PJ�/��DQG�WKH�VHGLPHQWD-
tion rate was 12.5  mm/hour. 

$PRQJ�WKH����SDWLHQWV�ZKR�SUHVHQWHG�DW�RXU�FOLQLF��GLDJ-
QRVHG�ZLWK�XYHLWLV�������������ZHUH�IRXQG�WR�KDYH�UKHX-
matological diseases. Table I displays the features of the 
62 patients who were enrolled in the study.

Characteristics of Patients Diagnosed with 
Rheumatic Diseases
2XW�RI�WKH����SDWLHQWV�LGHQWL¿HG�ZLWK�UKHXPDWLF�FRQGLWLRQV��
���ZHUH�ZRPHQ��DQG����ZHUH�PHQ��7KH�UDWH�RI�GHWHFWLQJ�
rheumatic diseases in female patients referred with uveitis 
ZDV��������ZKLOH�LQ�PDOHV��WKLV�UDWH�ZDV��������$OWKRXJK�
WKH�UDWH�ZDV�KLJKHU�LQ�IHPDOHV��LW�ZDV�QRW�VWDWLVWLFDOO\�VLJ-
QL¿FDQW�� 3DWLHQW� FKDUDFWHULVWLFV� E\� JHQGHU� DUH� VKRZQ� LQ�
7DEOH�,,��$PRQJ�WKH����SDWLHQWV�GLDJQRVHG�ZLWK�UKHXPDWLF�
GLVHDVHV����� ��������KDG�XQLODWHUDO�H\H� LQYROYHPHQW�����
��������KDG�UHFXUUHQW�XYHLWLV��DQG���KDG�DQWHULRU�XYHLWLV��
The CRP and sedimentation values of patients with diag-
nosed rheumatic diseases were higher than those without 
UKHXPDWLF�GLVHDVHV��EXW�LW�ZDV�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW��
7ZHOYH� RXW� RI� ��� SDWLHQWV� �������� H[KLELWHG� D� SRVLWLYH�
+/$�%���UHVXOW��'LVWULEXWLRQ�RI�UKHXPDWLF�GLVHDVH�GLDJ-
QRVHV�ZDV� DV� IROORZV��$[LDO�6S$���� �������� >$QN\ORV-
LQJ�VSRQG\OLWLV� �$6����� ���������QRQ�UDGLRJUDSKLF�D[LDO�
VSRQG\ORDUWKULWLV� �QU�D[6S$����������@��%HKoHW
V�GLVHDVH�
����������3VRULDWLF�DUWKULWLV��3V$������������6MRJUHQV�V\Q-
GURPH�����������,%'�DVVRFLDWHG�DUWKULWLV�����������)DPLO-
LDO�0HGLWHUUDQHDQ�)HYHU��)0)������������6HH�7DEOH�,��,,,�



Akd Med J 2025;11(1).XWOXN�2��DQG�7RPD\�$NVR\�2�

105

Table I. The Characteristics of Patients Referred with a Diagnosis of  
              Uveitis

Table II. The Characteristics of Patients with Uveitis According to Gender

'LDJQRVLV� RI� %HKoHW
V� GLVHDVH� ZDV� HVWDEOLVKHG� LQ� �� SD-
WLHQWV�� DOO� RI�ZKRP�ZHUH� IHPDOH��$OO� RI� WKHP� SUHVHQWHG�
with recurrent oral aphthous ulcers. Two of them tested 
SRVLWLYH� IRU� +/$�%���� ZKLOH� WKH� UHPDLQLQJ� WZR� WHVWHG�
QHJDWLYH��7KH�XYHLWLV�LQYROYHPHQW�W\SH�ZDV�XQNQRZQ�IRU�
all four of these patients. 

Age: year AS:Ankylosing spondylitis BD: Behçet's disease 
CRP: C-reactive protein (mg/L )SS: Sjogrens syndrome 
FMF: Familial Mediterranean Fever IBP: In!ammatory back pain 
MRI: Magnetic Resonance Imaging. Nr-axSpA: non-radiographic 
axial spondyloarthritis NRS: No rheumatologic symptoms 
PsA: Psoriatic arthritis 
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Characteristics of Axial SpA Patients
$�WRWDO�RI����LQGLYLGXDOV�ZHUH�GLDJQRVHG�ZLWK�$[LDO�6S$��
ZLWK����KDYLQJ�$QN\ORVLQJ�6SRQG\OLWLV� �$6��DQG���KDY-
ing non-radiographic axial spondyloarthritis (nr-axSpA). 
$PRQJ�QU�D[6S$�SDWLHQWV����ZHUH�IHPDOH�DQG���ZDV�PDOH��
while the gender distribution was equal among those di-
DJQRVHG�ZLWK�$6����IHPDOHV����PDOHV���$OO�SDWLHQWV�GLDJ-
QRVHG�ZLWK�$[LDO�6S$��Q�����KDG�VLQJOH�H\H�LQYROYHPHQW��
DQG���RI�WKHP�������KDG�D�KLVWRU\�RI�UHFXUUHQW�XYHLWLV����
$6����QU�D[6S$���2XW�RI�WKH����SDWLHQWV�����KDG�D�KLVWR-
U\�RI�LQÀDPPDWRU\�EDFN�SDLQ��KRZHYHU��RQH�SDWLHQW�GLDJ-
QRVHG�ZLWK�$6�KDG�QR�FRPSODLQWV��$PRQJ�WKH����SDWLHQWV�
GLDJQRVHG�ZLWK�$[LDO�6S$�����KDG�VDFURLOLLWLV�RQ�$3�SHOYLV�
;�UD\��7KLV�ZDV� D� QHZ�GLDJQRVLV� LQ� ��� LQGLYLGXDOV�ZKR�
KDG� QR� SUHYLRXV� GLVHDVH� GLDJQRVLV�� +/$�%��� SRVLWLYL-
W\� LQ�QU�D[6S$�GLDJQRVHG�SDWLHQWV�ZDV��� �������ZKHUH-
DV� LQ� $6�GLDJQRVHG� SDWLHQWV�� +/$�%��� SRVLWLYLW\� ZDV�
11 (61.1%). CRP values in nr-axSpA-diagnosed patients 
were higher than those in AS-diagnosed patients but were 
QRW�VWDWLVWLFDOO\�VLJQL¿FDQW��7DEOH�,9���

Table III. Characteristics Patients Diagnosed with Rheumatic Diseases

   Table IV. Characteristics of Axial SpA Patients

$6�$QN\ORVLQJ� VSRQG\OLWLV� &53�� &�UHDFWLYH� SURWHLQ�05,��0DJQHWLF� 5HVRQDQFH�
Imaging. Nr-axSpA: non-radiographic axial spondyloarthritis RS: Rheumatologic 
symptoms

DISCUSSION
,Q�KHDOWK\�FRQGLWLRQV��WKH�H\H�SRVVHVVHV�D�XQLTXH�LPPX-
QLW\�DJDLQVW�LQÀDPPDWLRQ��'HVSLWH�WKH�UREXVW�EORRG�WLVVXH�
EDUULHUV�SURYLGHG�WKURXJK�HQGRWKHOLDO�UHJXODWLRQ��LPPXQH�
cells from both the innate and adaptive systems can breach 
this barrier and reach the intraocular microenvironment in 
V\VWHPLF�LQÀDPPDWRU\�UKHXPDWLF�GLVHDVHV��7KH�G\VUHJX-
lated immune response and damaged endothelium even-
WXDOO\�EHFRPH�D�JDWHZD\�IRU�F\WRNLQHV�DQG�LQÀDPPDWRU\�
FHOOV�� OHDGLQJ� WR� WLVVXH�GDPDJH� WKURXJK�GLIIHUHQW�PHFKD-
QLVPV��������

9DULRXV�FDXVHV��VXFK�DV�LQIHFWLRXV��LPPXQH�PHGLDWHG��DQG�
GUXJ�UHODWHG�FRQGLWLRQV��KDYH�EHHQ�LGHQWL¿HV�DV�FDXVHV�RI�
XYHLWLV��\HW�WKH�PDMRULW\�RI�FDVHV�UHPDLQ�LGLRSDWKLF�����
$FFRUGLQJ�WR�¿QGLQJV�IURP�UHWURVSHFWLYH�VWXGLHV��LQÀDP-
matory rheumatic diseases account for approximately 
����RI�XYHLWLV�FDVHV��6SHFL¿FDOO\��6S$��%HKoHW
V�GLVHDVH��
and sarcoidosis are prominent among these diseases (2-
����,Q�RXU�VWXG\��UKHXPDWLF�GLVHDVH�GLDJQRVHV�ZHUH�HVWDE-
OLVKHG� LQ� ��� �������� RI� WKH� ��� SDWLHQWV� GLDJQRVHG�ZLWK�
XYHLWLV��LQFOXGLQJ�D[LDO�6S$��Q������%HKoHW
V�GLVHDVH��Q�����
3VRULDWLF�DUWKULWLV��3V$���Q�����LQÀDPPDWRU\�ERZHO�GLVHDVH�
�,%'���Q�����6MRJUHQV�V\QGURPH��Q�����DQG�)DPLOLDO�0HG-
iterranean Fever (FMF) (n:1). The relationship between 
FMF and uveitis is not as clear as in other rheumatic dis-
HDVHV��)0)�LV�DQ�DXWRLQÀDPPDWRU\�GLVHDVH�FKDUDFWHUL]HG�
E\�IHYHU�DQG�VHURVLWLV�DWWDFNV��DQG�LW�KDV�EHHQ�DVVRFLDWHG�
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with other rheumatic diseases such as rheumatoid arthritis 
�5$��� 6S$�� DQG�%HKoHW
V� GLVHDVH�� ,Q� D� VWXG\� H[DPLQLQJ�
WKH� UHODWLRQVKLS�EHWZHHQ�XYHLWLV� DQG�)0)����� LGLRSDWKLF�
uveitis patients were investigated for the most common 
0()9�PXWDWLRQV��DQG�QR�JHQHWLF�PXWDWLRQV�ZHUH�GHWHFWHG�
LQ�DQ\�RI�WKH�SDWLHQWV������

The study concluded that FMF is not an underlying cause 
RI� LGLRSDWKLF�XYHLWLV�� ,Q�RXU� VWXG\�� WKH�SDWLHQW�ZDV�GLDJ-
nosed according to the Tel HaShomer criteria due to 
FOLQLFDO� V\PSWRPV�� DQG� QR�0()9� JHQH�PXWDWLRQV�ZHUH�
GHWHFWHG������2EWDLQLQJ�FOHDU�LQVLJKWV�LQWR�WKH�FRUUHODWLRQ�
between these two diseases necessitates additional obser-
vational studies with a greater patient cohort.
SpA group of diseases includes Axial Spondyloarthritis 
�$6�� QU�D[6S$��� 3VRULDWLF�$UWKULWLV� �3V$��� ,QÀDPPDWRU\�
%RZHO� 'LVHDVH�DVVRFLDWHG� DUWKULWLV� �,%'��� DQG� 5HDFWLYH�
Arthritis (ReA). AS typically presents with radiographic 
VDFURLOLLWLV�RQ�SODLQ�;�UD\V��ZKLOH�QU�D[6S$�ODFNV�YLVLEOH�
sacroiliitis changes on X-rays but may show them on MRI 
����������6HYHUDO�VWXGLHV�LQGLFDWH�WKDW�DSSUR[LPDWHO\���WR�
10 percent of patients with nr-axSpA will develop radio-
graphic sacroiliitis indicative of AS within around two 
\HDUV��DQG�DERXW����SHUFHQW�ZLOO�GR�VR�DIWHU�DSSUR[LPDWHO\�
¿YH�\HDUV�RI�IROORZ�XS������

,Q�GLVHDVHV�ZLWKLQ� WKH�6SRQG\ORDUWKULWLV�JURXS�� WKH�PRVW�
common extra-articular manifestation is anterior uveitis. 
$OWKRXJK�LQÀDPPDWLRQ�DQG�VFOHULWLV�LQ�WKH�SRVWHULRU�VHJ-
PHQW� RFFXU� OHVV� IUHTXHQWO\�� � D� VWXG\� SXEOLVKHG� LQ� �����
PHQWLRQHG�D�SUHYDOHQFH�RI������� IRU� DQWHULRU�XYHLWLV� LQ�
VSRQG\ORDUWKULWLV�� ZLWK� ������ RI� FDVHV� EHLQJ� XQLODWHUDO��
and approximately 50% being recurrent anterior uveitis 
������,Q�RXU�VWXG\��VLQFH�WKH�PDMRULW\�RI�SDWLHQWV�UHIHUUHG�
with a diagnosis of uveitis did not have information about 
WKH�VSHFL¿F�W\SH�RI�XYHLWLV��QR�FRPPHQWV�FRXOG�EH�PDGH�LQ�
WKLV�UHJDUG��+RZHYHU��LQ�DOO�GLDJQRVHG�D[LDO�6S$�SDWLHQWV��
unilateral eye involvement was present.
Uveitis manifests with different rates depending on the sub-
W\SH�RI�6S$��$FFRUGLQJ�WR�RSKWKDOPRORJLFDO�DVVHVVPHQWV��
WKH�LQFLGHQFH�RI�XYHLWLV�LV�����LQ�$6�������LQ�3V$������LQ�
5H$��DQG������LQ�,%'��7KH�FRUUHODWLRQ�EHWZHHQ�3V$�DQG�
uveitis demonstrates a more robust association compared 
WR�WKH�OLQN�EHWZHHQ�XYHLWLV�DQG�SVRULDVLV�DORQH������

,Q�$[LDO� 6S$�� DFXWH� UHFXUUHQW� XQLODWHUDO� DQWHULRU� XYHLWLV�
LV� FRPPRQ��ZKLOH� XYHLWLV� DVVRFLDWHG�ZLWK� 3V$� DQG� ,%'�
ZLWKLQ� WKH� 6S$� JURXS� FDQ� KDYH� D�PRUH� LQVLGLRXV� RQVHW��
affecting both eyes and potentially involving the posterior 
VHJPHQWV� RI� WKH� H\HV�� ,Q� RXU� VWXG\�� ERWK�$[LDO� 6S$�SD-
WLHQWV��Q�����DQG�3V$�SDWLHQWV��Q����KDG�XQLODWHUDO�XYHLWLV��
ZLWK�PRUH�WKDQ�RQH�DWWDFN�LQ���$[LDO�6S$�SDWLHQWV��ZKLOH�
the remaining Axial SpA and PsA patients (n:16) experi-
HQFHG�WKHLU�¿UVW�XYHLWLV�DWWDFN��,Q�RQH�SDWLHQW�UHIHUUHG�GXH�
WR�JUDQXORPDWRXV�XYHLWLV��,%'��&URKQ
V�GLVHDVH��ZDV�GLDJ-
nosed. Among the 14 patients referred to our clinic for an-
WHULRU�XYHLWLV��UKHXPDWLF�GLVHDVHV�ZHUH�GHWHFWHG�LQ���������
RI�WKHP��ZLWK���RI�WKHP�KDYLQJ�$[LDO�6S$�

The type of uveitis and its relationship to rheumatic dis-
ease could not be commented on for other patients diag-
nosed with rheumatic diseases since the type of uveitis 
ZDV�XQNQRZQ�IRU�WKHP��

%HKoHW
V� GLVHDVH�� FODVVL¿HG� DV� D� V\VWHPLF�YDVFXOLWLV�� LV� D�
PXOWLV\VWHP�DXWRLPPXQH�GLVRUGHU��%HKoHW
V�GLVHDVH�W\SL-
cally initiates with involvement of the anterior and poste-
ULRU�VHJPHQWV�RI�WKH�H\H��OHDGLQJ�WR�SDQXYHLWLV�LQ�WKH�PD-
MRULW\�RI�FDVHV��3URJUHVVLYH�LVFKHPLF�GDPDJH�WR�WKH�UHWLQD��
IROORZLQJ� UHFXUUHQW� DWWDFNV� RI� LQWUDRFXODU� LQÀDPPDWLRQ��
UHVXOWV�LQ�SHUPDQHQW�YLVXDO�ORVV������,Q�RXU�VWXG\��%HKoHW
V�
GLVHDVH�ZDV� GLDJQRVHG� LQ� IRXU� LQGLYLGXDOV�� DOO� RI�ZKRP�
had a history of recurrent oral aphthous ulcers. All patients 
ZHUH�IHPDOH��DQG�WZR�RI�WKHP�SUHVHQWHG�ZLWK�ELODWHUDO�XYH-
LWLV��5HFXUUHQW�XYHLWLV�ZDV�REVHUYHG�LQ�RQH�SDWLHQW��ZKLOH�
LW�ZDV�WKH�LQLWLDO�XYHLWLV�DWWDFN�IRU�WKH�RWKHUV��,Q�SDWLHQWV�
GLDJQRVHG�ZLWK�%HKoHW
V�GLVHDVH��QR�VSHFL¿F�FRQFOXVLRQV�
FRXOG�EH�GUDZQ�GXH�WR�WKH�XQNQRZQ�W\SH�RI�XYHLWLV�

$V� REVHUYHG� LQ� WKH� VKDUHG� OLWHUDWXUH�� XYHLWLV� GHYHORSHG�
GXH�WR�V\VWHPLF�LQÀDPPDWRU\�UKHXPDWLF�GLVHDVHV�GHPRQ-
strates variability in terms of the anatomical involvement 
RI�XYHLWLV��DQWHULRU�SRVWHULRU��HWF����ZKHWKHU�LW�LV�XQLODWHUDO�
RU�ELODWHUDO��DQG�WKH�IUHTXHQF\�RI�DWWDFNV��7KHVH�YDULDWLRQV�
can serve as indicative factors in diagnosing the under-
O\LQJ� UKHXPDWLF� GLVHDVH��2XW� RI� WKH� ��� SDWLHQWV� UHIHUUHG�
WR�RXU�FOLQLF�IRU�XYHLWLV��WKH�XYHLWLV�W\SH�ZDV�XQVSHFL¿HG�
LQ����FDVHV��DFFRXQWLQJ�IRU�������RI�WKH�SDWLHQWV��&RQVH-
TXHQWO\�� WKH�UHODWLRQVKLS�EHWZHHQ� WKH�GLDJQRVHG�GLVHDVHV�
and the type of uveitis could not be adequately investigat-
ed. We believe that highlighting the ocular characteristics 
of patients diagnosed with uveitis and referring them to 
WKH�UKHXPDWRORJ\�FOLQLF��ZKHUH�DSSURSULDWH��FRXOG�VLJQL¿-
FDQWO\�FRQWULEXWH�WR�WKH�UKHXPDWRORJLVW
V�H[DPLQDWLRQ��GL-
DJQRVLV��DQG�WUHDWPHQW�SURFHVVHV��

'XULQJ� KRVSLWDO� DGPLVVLRQV�� DQWHULRU� XYHLWLV� LV� WKH�PRVW�
IUHTXHQWO\�REVHUYHG�W\SH��FRQVWLWXWLQJ�DSSUR[LPDWHO\�����
of all uveitis presentations (15). As observed in the shared 
OLWHUDWXUH��XYHLWLV�GHYHORSHG�GXH�WR�V\VWHPLF�LQÀDPPDWR-
ry rheumatic diseases demonstrates variability in terms of 
WKH�DQDWRPLFDO�LQYROYHPHQW�RI�XYHLWLV��DQWHULRU�SRVWHULRU��
HWF����ZKHWKHU�LW�LV�XQLODWHUDO�RU�ELODWHUDO��DQG�WKH�IUHTXHQF\�
RI�DWWDFNV��7KHVH�YDULDWLRQV�FDQ�VHUYH�DV�LQGLFDWLYH�IDFWRUV�
LQ�GLDJQRVLQJ�WKH�XQGHUO\LQJ�UKHXPDWLF�GLVHDVH��2XW�RI�WKH�
��� SDWLHQWV� UHIHUUHG� WR� RXU� FOLQLF� IRU� XYHLWLV�� WKH� XYHLWLV�
W\SH�ZDV�XQVSHFL¿HG� LQ���� FDVHV�� DFFRXQWLQJ� IRU� ������
RI� WKH� SDWLHQWV�� &RQVHTXHQWO\�� WKH� UHODWLRQVKLS� EHWZHHQ�
the diagnosed diseases and the type of uveitis could not 
be adequately investigated. We believe that highlighting 
the ocular characteristics of patients diagnosed with uve-
LWLV�DQG�UHIHUULQJ�WKHP�WR�WKH�UKHXPDWRORJ\�FOLQLF��ZKHUH�
DSSURSULDWH��FRXOG�VLJQL¿FDQWO\�FRQWULEXWH�WR�WKH�UKHXPD-
WRORJLVW
V�H[DPLQDWLRQ��GLDJQRVLV��DQG�WUHDWPHQW�SURFHVVHV��
'XULQJ� KRVSLWDO� DGPLVVLRQV�� DQWHULRU� XYHLWLV� LV� WKH�PRVW�
IUHTXHQWO\� REVHUYHG� W\SH�� FRQVWLWXWLQJ� DSSUR[LPDWH-
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ly 60% of all uveitis presentations (15). As previously 
PHQWLRQHG��DQWHULRU�XYHLWLV�LV�WKH�PRVW�FRPPRQ�H[WUD�DU-
ticular involvement in the SpA group of diseases. In the 
'8(7�LQYHVWLJDWLRQ��D�GLDJQRVWLF�SURWRFRO�ZDV�HPSOR\HG�
IRU� LQGLYLGXDOV�ZLWK�DQWHULRU�XYHLWLV�� WDNLQJ� LQWR�DFFRXQW�
WKH�GXUDWLRQ�RI� LQÀDPPDWRU\�EDFN�SDLQ�RU�SHULSKHUDO�DU-
WKULWLV��DORQJ�ZLWK�WKHLU�+/$�%���VWDWXV��7KLV�V\VWHPDWLF�
approach revealed previously undetected cases of SpA in 
����RI� LQGLYLGXDOV�VHHNLQJ�FDUH�DW�DQ�RSKWKDOPLF�HPHU-
gency department for anterior uveitis. The protocol exhib-
LWHG�QRWDEOH�VHQVLWLYLW\�DQG�VSHFL¿FLW\��ERDVWLQJ�D�SRVLWLYH�
SUHGLFWLYH�YDOXH�RI��������������DQWHULRU�XYHLWLV�LV�WKH�PRVW�
common extra-articular involvement in the SpA group of 
GLVHDVHV��,Q�WKH�'8(7�LQYHVWLJDWLRQ��D�GLDJQRVWLF�SURWRFRO�
ZDV�HPSOR\HG�IRU�LQGLYLGXDOV�ZLWK�DQWHULRU�XYHLWLV��WDNLQJ�
LQWR�DFFRXQW�WKH�GXUDWLRQ�RI�LQÀDPPDWRU\�EDFN�SDLQ�RU�SH-
ULSKHUDO�DUWKULWLV��DORQJ�ZLWK� WKHLU�+/$�%���VWDWXV��7KLV�
systematic approach revealed previously undetected cases 
RI�6S$�LQ�����RI�LQGLYLGXDOV�VHHNLQJ�FDUH�DW�DQ�RSKWKDO-
mic emergency department for anterior uveitis. The proto-
FRO�H[KLELWHG�QRWDEOH�VHQVLWLYLW\�DQG�VSHFL¿FLW\��ERDVWLQJ�D�
SRVLWLYH�SUHGLFWLYH�YDOXH�RI�������������

,Q�RXU�VWXG\��DPRQJ����SDWLHQWV�UHIHUUHG�ZLWK�D�GLDJQRVLV�
RI� XYHLWLV� DQG� QR� SUHYLRXVO\� NQRZQ� UKHXPDWRORJLF� GLV-
HDVH��6S$�ZDV�GLDJQRVHG�LQ����SDWLHQWV����������$OWKRXJK�
WKH�XYHLWLV�W\SH�RI�WKH�UHIHUUHG�SDWLHQWV�ZDV�XQNQRZQ��RXU�
diagnostic rate is similar to the ratio reported in the refer-
ence study (16). Considering the absence of radiological 
sacroiliitis in nr-axSpA and the potential for transforma-
tion into AS with permanent radiological damage uveitis 
has proven valuable in the early diagnosis of these patients 
���������2Q�WKH�RWKHU�KDQG��WKH�GLDJQRVLV�RI�6S$�LV�W\SL-
FDOO\�GHOD\HG��$Q�DYHUDJH�GLDJQRVWLF�GHOD\�RI��±���\HDUV�
KDV� EHHQ� UHSRUWHG� E\� VWXGLHV� RQ� DQN\ORVLQJ� VSRQG\OLWLV�
�$6��� D� SURWRW\SH�RI�6S$�� ,QÀDPPDWRU\�EDFN�SDLQ�� GXH�
to its subtle clinical presentation and confusion with me-
FKDQLFDO�EDFN�SDLQ��RIWHQ�UHVXOWV�LQ�GHOD\HG�KRVSLWDO�YLVLWV�
DQG� FDQ�EH� RYHUORRNHG�E\�ERWK� SDWLHQWV� DQG�SK\VLFLDQV��
,Q�RXU�VWXG\�����RXW�RI����SDWLHQWV�������GLDJQRVHG�ZLWK�
6S$�YLVLWHG�WKH�UKHXPDWRORJ\�FOLQLF�ZLWKLQ�WKH�¿UVW�WKUHH�
months following an episode of uveitis. This indicates that 
XYHLWLV�� DQ� H[WUD�DUWLFXODU�PDQLIHVWDWLRQ�� LV� DQ� LPSRUWDQW�
IDFWRU�LQ�WKH�HDUOLHU�GLDJQRVLV�RI�6S$�������$PRQJ�WKH�GL-
DJQRVHG�6S$�SDWLHQWV�����KDG�LQÀDPPDWRU\�EDFN�SDLQ��DQG�
��KDG�SHULSKHUDO�MRLQW�SDLQ��+/$�%���SRVLWLYLW\�ZDV�RE-
VHUYHG�LQ����RI�WKH�GLDJQRVHG�6S$�SDWLHQWV��������,Q�FDVHV�
RI�DFXWH�DQWHULRU�XYHLWLV��HYDOXDWLQJ�IRU�LQÀDPPDWRU\�EDFN�
SDLQ�� SDLQ�VZHOOLQJ� LQ� SHULSKHUDO� MRLQWV�� DQG� +/$�%���
positivity appears to be a useful algorithm for assessing 
underlying SpA in patients whose diagnosis has not yet 
been established.

CONCLUSION
 Anterior uveitis represents a prevalent extra-articular 
manifestation within the spectrum of SpA-related diseas-
HV��$V� GHPRQVWUDWHG� LQ� RXU� VWXG\�� SDWLHQWV� LQ� WKLV� JURXS�
may present to the hospital with uveitis as their initial 
V\PSWRP�� ,W� LV� FUXFLDO�� HVSHFLDOO\� IRU�SDWLHQWV�GLDJQRVHG�
ZLWK�DQWHULRU�XYHLWLV��WR�LQTXLUH�DERXW�LQÀDPPDWRU\�EDFN�
SDLQ� DQG� FRPSODLQWV� LQ� SHULSKHUDO� MRLQWV�� DV� WKLV� FDQ� EH�
indicative of underlying SpA group diseases. Uveitis can 
DOVR�RFFXU�LQ�%HKoHW
V�GLVHDVH��,%'��,QÀDPPDWRU\�%RZHO�
'LVHDVH���VDUFRLGRVLV��DQG�FRQQHFWLYH�WLVVXH�GLVHDVHV��
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ABSTRACT
Objective: 
7UXH�GLDJQRVLV�DV�D�UHVXOW�RI�WKH�FRPELQDWLRQ�RI�V\PSWRPV�
DQG�XOWUDVRQRJUDSK\�¿QGLQJV� LQ� SDWLHQWV�ZLWK� DGHQRP\-
RVLV� DQG� OHLRP\RPD� XWHUL� ZLOO� JXLGH� WKH� WUHDWPHQW�� )RU�
WKLV�SXUSRVH��ZH�DLPHG�WR�FRPSDUH�FOLQLFDO�V\PSWRPV�DQG�
7UDQVYDJLQDO� 8OWUDVRQRJUDSK\� �7986*�� ¿QGLQJV� ZLWK�
SDWKRORJ\�UHVXOWV�LQ�RXU�VWXG\�

Material and Methods: 
&DVHV� ZKR� XQGHUZHQW� K\VWHUHFWRP\� IRU� EHQLJQ� UHDVRQV�
DQG�ZHUH�UHSRUWHG�DV�OHLRP\RPD�XWHUL�DQG�RU�DGHQRP\RVLV�
LQ�F\WRSDWKRORJLFDO�HYDOXDWLRQ�DW�$NGHQL]�8QLYHUVLW\�)DF-
XOW\�RI�0HGLFLQH��*\QHFRORJ\�DQG�2EVWHWULFV�&OLQLF�ZHUH�
UHWURVSHFWLYHO\�HYDOXDWHG�

Results: 
,Q�WKH�H[DPLQDWLRQ�RI�K\VWHUHFWRP\�VSHFLPHQV�RI�����FDV-
HV��/HLRP\RPD�XWHUL�ZDV� GHWHFWHG� LQ� ��� FDVHV� ���������
DGHQRP\RVLV� LQ� ��� FDVHV� ��������� DQG� OHLRP\RPD�
XWHUL�DGHQRP\RVLV�LQ����FDVHV����������1XPEHU�RI�SDULW\�
�PHDQ�6G�� ����������� YV� ������������ S�������� FKURQ-
LF�SHOYLF�SDLQ�FRPSODLQW� �����YV��������S��������QXP-
EHU� RI� GLODWDWLRQ	FXUHWWDJH� �PHDQ�6G�� ����� ������� YV�
������������ S�������ZHUH� IRXQG� WR� EH� KLJKHU� LQ� DGHQR-
P\RVLV� SDWLHQWV� WKDQ� LQ� WKH� OHLRP\RPD�XWHUL� JURXS��7KH�
VHQVLWLYLW\�YDOXHV�RI�WUDQVYDJLQDO�XOWUDVRQRJUDSKLF�HYDOXD-
WLRQ�LQ�WKH�GLDJQRVLV�RI�OHLRP\RPD�XWHUL�DQG�DGHQRP\RVLV�
ZHUH� ������ DQG� ������� UHVSHFWLYHO\�� VSHFL¿FLW\� YDOXHV�
ZHUH�IRXQG�WR�EH�����DQG�������UHVSHFWLYHO\��7KH�RYHUDOO�
DFFXUDF\�UDWH�RI�7986*�ZDV�������IRU�OHLRP\RPD�XWHUL�
DQG�������IRU�DGHQRP\RVLV��

Conclusions: 
&KURQLF�SHOYLF�SDLQ� LV� DQ� LPSRUWDQW� V\PSWRP�RI� DGHQR-
P\RVLV��$GHQRP\RVLV� FDVHV� KDYH� D� KLJK� SDULW\� QXPEHU�
DQG�GLODWDWLRQ�DQG�FXUHWWDJH�KLVWRU\��7KH�DFFXUDF\�UDWH�RI�
WUDQVYDJLQDO�XOWUDVRQRJUDSKLF�HYDOXDWLRQ� LV�KLJKHU� LQ� WKH�
GLDJQRVLV�RI�OHLRP\RPD�XWHUL�WKDQ�LQ�WKH�GLDJQRVLV�RI�DG-
HQRP\RVLV�

Key Words:
$GHQRP\RVLV�� /HLRP\RPD� XWHUL�� 7UDQVYDJLQDO� XOWUDVR-
QRJUDSK\

*ø5øù
$GHQRP\R]LV� YH� OHLRP\RPD� XWHUL� |]HOOLNOH� UHSURG�N-
WLI� \DúODUGD� NDGÕQODUGD� VÕNOÕNOD� J|U�OHQ� MLQHNRSDWRORMLN�
GXUXPODUGÕU�� $GHQRP\R]LV� YH� OHLRP\RPD� XWHUL� VÕNOÕNOD�
DVHPSWRPDWLNWLU��DQFDN�KHU� LNLVL�GH�EDúWD�DQRUPDO�XWHULQ�
NDQDPD�ROPDN��]HUH�GLVPHQRUH�YH�SHOYLN�D÷UÕ�JLEL�EHQ-
]HU� NOLQLN� VHPSWRPODUD� VDKLSWLUOHU� ���� ����$GHQRP\R]LV��
HQGRPHWULDO� JODQG�YH� VWURPDQÕQ�� GHULQ�P\RPHWULDO� GRNX�
LoHULVLQGH� \HU� DOPDVÕ� RODUDN� WDQÕPODQPDNWDGÕU� YH� NDGÕQ-
ODUÕQ� \DNODúÕN� ���¶VLQGH� J|U�OHELOPHNWHGLU� ���� ���� /HL��
RP\RPD�XWHUL� LVH�XWHUXVXQ�HQ�VÕN�J|U�OHQ� W�P|U�G�U�YH�
NDGÕQODUÕQ�����NDGDUÕQGD�J|U�OHELOPHNWHGLU������

$GHQRP\R]LVL�YH�OHLRP\RPD�XWHUL�ELUOLNWHOL÷L�oDOÕúPDODU-
GD�����LOH�����DUDVÕQGD�EHOLUWLOPLúWLU���������
$GHQRP\R]LV� YH� OHLRP\RPD� XWHUL� ROJXODUÕQGD�� NOLQLN�
RODUDN� WDQÕ\Õ� NR\DELOPHN�� RSHUDV\RQ� |QFHVL� JHUHNVL]�
P�GDKDOHOHUL� |QOHPHN� YH� FHUUDKL� GÕúÕ� DOWHUQDWLI� WHGDYL�
\|QWHPOHULQLQ� X\JXODQPDVÕ� DoÕVÕQGDQ� |QHPOLGLU�� hUHPH�
oD÷ÕQGDNL� NDGÕQODUGD� FHUUDKL� WHGDYL� RODUDN� P\RPHNWRPL��
DGHQRP\R]LV�ROJXODUÕQGD�X\JXODQDELOHFHN�RODQ�IRNDO�DGH-
QRP\RWLN�RGDNODUÕQ�FHUUDKL�HNVL]\RQXQD�J|UH�WHNQLN�RODUDN�
GDKD� NROD\� YH� X\JXODQDELOLUGLU�� 'LII�]� DGHQRP\R]LV� RO-
JXODUÕQGD�LVH�KLVWHUHNWRPL�RSHUDV\RQX�WDP�WHGDYL�LoLQ�|Q�
SODQD� oÕNPDNWDGÕU�� %X� QHGHQOH� �UHPH� oD÷ÕQGDNL� NDGÕQ-
ODUGD� DGHQRP\R]LV� WHVSLWL� GXUXPXQGD� |QFHOLNOH�PHGLNDO�
WHGDYL� |QHULOPHNWHGLU� ����� $GHQRP\R]LV� YH� OHLRP\RPD�
XWHUL� ROJXODUÕQGD�� GR÷UX� WDQÕQÕQ� NRQXODELOPHVL� |]HOOLNOH�
DGHQRP\R]LVLQ� WHVSLWL� DPDFÕ� LOH� NOLQLN� VHPSWRPODUÕQ� YH�
XOWUDVRQRJUD¿N� GH÷HUOHQGLUPHQLQ� \DUDUOÕOÕ÷ÕQÕQ� LQFH-
OHQPHVLQLQ� WÕEEL� OLWHUDW�UH� ID\GDOÕ� RODFD÷ÕQD� LQDQÕ\RUX]��
%X� DQODPGD�� KLVWHUHNWRPL� SDWRORML� VRQXFX� DGHQRP\R]LV�
WHVSLW�HGLOHQ�ROJXODUÕ��\DOQÕ]�OHLRP\RPD�XWHUL�WHVSLW�HGLOHQ�
ROJXODUOD� NOLQLN� |]HOOLNOHU� YH� WUDQVYDMLQDO� XOWUDVRQRJUD¿-
QLQ� �7986*�� WDQÕVDO� ID\GDVÕ� \|QOHUL� LOH� NDUúÕODúWÕUPD\Õ�
DPDoODGÕN�
%X�oDOÕúPD��0HUKXP�3URI��'U��%LODO�7UDN�GDQÕúPDQOÕ÷ÕQ-
GD������������� WDULKLQGH� WDPDPODGÕ÷ÕPÕ]�µ3DWRORML� WDQÕVÕ�
DGHQRP\R]LV�\D�GD�OHLRP\RPD�XWHUL�RODQ�KLVWHUHNWRPL]H�
ROJXODUGD�� NOLQLN� VHPSWRPDWRORMLQLQ� YH� WUDQVYDMLQDO� XOW��
UDVRQRJUD¿N� GH÷HUOHQGLUPHQLQ� UHWURVSHNWLI� NRUHODV\RQX¶�
EDúOÕNOÕ�WÕSWD�X]PDQOÕN�WH]L�HVDV�DOÕQDUDN�KD]ÕUODQPÕúWÕU�

GEREÇ ve YÖNTEMLER
$NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� .DGÕQ� +DVWDOÕNODUÕ�
YH�'R÷XP�.OLQL÷LQGH�� ����������� �� ����������� WDULKOHUL�
DUDVÕQGD�� EHQLJQ� QHGHQOHUOH� KLVWHUHNWRPL� RSHUDV\RQX�
RODQ� ROJXODU� UHWURVSHNWLI� RODUDN� GH÷HUOHQGLULOPLúWLU��
dDOÕúPDPÕ]ÕQ� HWLN� X\JXQOX÷X�$NGHQL]�hQLYHUVLWHVL�7ÕE-
EL� %LOLPVHO� $UDúWÕUPDODU� (WLN� .XUXO¶XQFD� GH÷HUOHQGLU-
LOPLú� YH� HWLN� DoÕGDQ� X\JXQ� ROGX÷X� NDUDUÕ� DOÕQPÕúWÕU��2O-
JXODUÕQ� úLNk\HWOHUL�� GHPRJUD¿N� |]HOOLNOHUL�� VHPSWRPODUÕ��
NOLQL÷LPL]� GRNWRUODUÕ� WDUDIÕQGDQ� GH÷HUOHQGLULOLS�� MLQHNR-
ORMLN� PXD\HQH� YH� KLNk\H� IRUPODUÕQD� ND\GHGLOHUHN�� NLúL��
VHO� GRV\DODUÕQD� HNOHQPLúWLU�� $\QÕ� úHNLOGH�� ROJXODUÕQ� XO-
WUDVRQRJUD¿N� LQFHOHPHOHUL� WUDQVYDMLQDO� SURE� NXOODQÕODUDN�
\DSÕOPÕú� YH� XOWUDVRQRJUD¿N� LQFHOHPH� IRUPODUÕQD� ND\GH��
GLOHUHN� NLúLVHO� GRV\DODUÕQD� HNOHQPLúWLU�� 8OWUDVRQRJUD¿GH�
DGHQRP\R]LV� WDQÕVÕ�� XWHUXVXQ� JOREXODU� RODUDN� E�\�PHVL-
QLQ�� P\RPHWULXPXQ� KHWHURMHQLN� ROPDVÕ� YH� LoLQGH� NLVWLN�
RGDFÕNODUÕQ�L]OHQPHVL�úHNOLQGH�NRQXOPXúWXU��0\RPHWUL\X-
PXQ�KHWHURMHQ�ROPDVÕ���HNRMHQLWHQLQ�DUWWÕ÷Õ�YH�D]DOGÕ÷Õ�DO-
DQODUÕQ�YDUOÕ÷Õ���P\RPHWULDO�NLVW�YH�IRNDO�QRG�OOHULQ�YDUOÕ÷Õ��
WDQÕ�NR\PDGD�\DUGÕPFÕ�ROPXúWXU��5HVLP������7UDQVYDMLQDO�
XOWUDVRQRJUD¿GH�OHLRP\RPD�XWHUL�WDQÕVÕ�NRQXOXUNHQ�NLWOH-
QLQ�VÕQÕUODUÕQÕQ�P\RPHWULXPGDQ�EHOLUJLQ�RODUDN�D\UÕOPDVÕ��
XWHUXVXQ�E�\�P�ú�ROPDVÕ�GLNNDWH�DOÕQPÕúWÕU��5HVLP�����
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Resim 1.  7986*
GH�DGHQRP\R]LV�J|U�QW�V�

Resim 2.  7986*
GH�OHLRP\RPD�XWHUL�J|U�QW�V�

+LVWHUHNWRPL�PDWHU\DOLQLQ�LQFHOHQPHVLQGH�DOÕQDQ�NHVLWOHU�
SDUD¿QH� WDEL� WXWXODUDN� KHPRWRNVLOLQ� YH� HR]LQ� ER\DVÕ� LOH�
ER\DQPÕúWÕU�� 0DNURVNRSLN� RODUDN� DGHQRP\R]LVGH� P\R-
PHWUL\XPGD�WUDEHN�OHU�\DSÕODU�YH�KHPRUDMLN�RGDNODU�GLN-
NDW� oHNPLúWLU�� 7DQÕVÕ� LVH�� GHULQ� P\RPHWUL\XP� LoHULVLQGH�
HQGRPHWULDO� JODQG� YH� VWURPDQÕQ� J|VWHULOPHVL� YH� EH]OHUL�
G|úH\HQ�HSLWHOLQ�EHQLJQ�ROPDVÕ�LOH�NRQXOPXúWXU��
/HLRP\RPD� XWHUL� WDQÕVÕQÕQ� KLVWRSDWRORMLN� RODUDN� NRQXO-
PDVÕQGD�� PLNURVNRSWD� N�o�N� E�\�WPHGH� L÷� úHNLOOL� G�]�
NDV�K�FUHOHUL�GHPHWOHU�KDOLQGH�ELUELUOHUL�LOH�GLN�DoÕ�WHúNLO�
HGHFHN� úHNLOGH� GL]LOPHVL�� NDV� GHPHWOHULQLQ� E�W�Q� RODUDN�
JLUGDS� WHúNLO� HGHFHN� úHNLOGH�YH�X]XQ�PHVDIHOHU� ER\XQFD�
X]DQPDVÕ��NDV�K�FUHOHULQLQ�VLWRSOD]PDVÕQÕQ�KHPRWRNVLOLQ�
YH�HR]LQ�ER\DPDGD�N�o�N�SHPEH�OLÀL�ROPDVÕ�GLNNDWH�DOÕQ-
PÕúWÕU�
øVWDWLNVHO�DQDOL]OHU�6366��YHU�������SURJUDPÕ�LOH�\DSÕOPÕúWÕU��
6�UHNOL�GH÷LúNHQOHU�\Dú��JUDYLGD��SDULWH�YH�GLODWDV\RQ�YH�
N�UHWDM��'	&��VD\ÕVÕ�LNHQ��NDWHJRULN�GH÷LúNHQOHU�PHQDSR]�
GXUXPX��GLVPHQRUH��NURQLN�SHOYLN�D÷UÕ��GLVSDUDQ���PHQR-
UDML��VH]DU\HQ�|\N�V��RODUDN�EHOLUOHQGL��6�UHNOL�GH÷LúNHQ-
OHU�PHDQ�6G�GH÷HUL�LOH��NDWHJRULN�GH÷LúNHQOHU�VD\Õ�YH�RUDQ�
����GH÷HUOHUL�LOH�J|VWHULOGL��*UXSODU�DUDVÕ�IDUNOÕOÕ÷ÕQ�VDSWDQ-
PDVÕQGD� V�UHNOL� GH÷LúNHQOHULQ� NDUúÕODúWÕUÕOPDVÕ� ED÷ÕPVÕ]�
JUXSODU�W�WHVW�LOH��NDWHJRULN�GH÷LúNHQOHULQ�NDUúÕODúWÕUÕOPDVÕ�
NL�NDUH� WHVWL� LOH�\DSÕOGÕ��6HQVLWLYLWH�YH� VSHVL¿WH�GH÷HUOHU-
LQLQ� KHVDSODQPDVÕQGD� 7986*� WHVW� VRQXFX�� KLVWRORML� LVH�
WDQÕ� VRQXFX� RODUDN� GH÷HUOHQGLULOGL�� $QODPOÕOÕN� S������
G�]H\LQGH�NDEXO�HGLOGL�

BULGULAR
dDOÕúPDPÕ]� NDSVDPÕQGD� ���� ROJXQXQ� KLVWHUHNWRPL� PD-
WHU\DOOHULQLQ� LQFHOHQPHVLQGH�� ��� ROJXGD� �������� OHLRP��
\RPD�XWHUL�� ���ROJXGD�DGHQRP\R]LV� ��������� ���ROJXGD�
�������LVH�OHLRP\RPD�XWHUL���DGHQRP\R]LV�VDSWDQGÕ��2WX]�
\HGL�ROJXQXQ���������SDWRORMLN�LQFHOHPHVLQGH�LVH�OHLRP\R-
PD�XWHUL�YH�DGHQRP\R]LV�KDULFLQGH�SDWRORMLOHU�WHVSLW�HGLOGL��
+HP�DGHQRP\R]LV�KHP�GH�OHLRP\RPD�XWHUL�VDSWDQDQ�RO-
JXODU�LOH�GRV\D�YH�WDNLS�IRUPODUÕ�HNVLN�RODQ�ROJXODU�oDOÕú-
PD� GÕúÕ� EÕUDNÕOGÕ��<DOQÕ]� DGHQRP\R]LV� YH\D� OHLRP\RPD�
XWHUL�VDSWDQDQ�����ROJX�GHPRJUD¿N�|]HOOLNOHU�YH�úLNk\HWOHU�
DoÕVÕQGDQ�NDUúÕODúWÕUÕOGÕ��7986*¶QLQ�VHQVLWLYLWH�YH�VSHVL-
¿WHVLQLQ�KHVDSODQPDVÕQGD�\DOQÕ]�DGHQRP\R]LV�YH� OHLRP��
\RPD�XWHUL�VDSWDQDQ�ROJXODUOD�ELUOLNWH�KHP�DGHQRP\R]LV�
KHP� GH� OHLRP\RPD� XWHUL� VDSWDQDQ� ROJXODU� GD� oDOÕúPD�
NDSVDPÕQGD� GH÷HUOHQGLULOHUHN� WRSODP� ���� ROJX� LQFHOHQ-
PLúWLU�
3DULWH� VD\ÕVÕ� �PHDQ�6G�� ����������� YH� ������������
S�������� NURQLN� SHOYLN� D÷UÕ� úLNk\HWL� ����� YH� ��������
'	&� VD\ÕVÕ� �PHDQ�6G�� ����������� YH� ������������
S�������DGHQRP\R]LVOL�KDVWDODUGD�OHLRP\RPD�XWHUL�JUXEX-
QD�J|UH�\�NVHN�EXOXQPXúWXU��/HLRP\RPD�XWHUL�YH�DGHQRP��
\R]LV� JUXSODUÕ� DUDVÕ� GHPRJUD¿N� YH� NOLQLN� SDUDPHWUHOHULQ�
NDUúÕODúWÕUÕOPDVÕ�7DEOR�,¶GH�J|VWHULOPLúWLU�

Tablo I.  /HLRP\RPD�XWHUL�YH�DGHQRP\R]LV�JUXSODUÕ�DUDVÕ�GHPRJUD¿N�YH�
NOLQLN�SDUDPHWUHOHULQ�NDUúÕODúWÕUÕOPDVÕ

7986*�LOH�KLVWRSDWRORMLN�WDQÕQÕQ�NRUHODV\RQX�7DEOR�,,¶GH�
J|VWHULOPLúWLU�� 7986*¶QLQ� OHLRP\RPD� XWHUL� KLVWRORMLN�
WDQÕVÕ� LoLQ�VHQVLWLYLWH�GH÷HUL��������VSHVL¿WH�GH÷HUL�����
RODUDN�EXOXQPXúWXU���7986*¶QLQ�DGHQRP\RVLV�WDQÕVÕQGD�
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VHQVLWLYLWH� GH÷HUL�������� VSHVL¿WHVL� GH÷HUL������ RODUDN�
EXOXQPXúWXU�� 7986*¶QLQ� OHLRP\RPD� XWHUL� WDQÕVÕQGD�
JHQHO�GR÷UXOXN�RUDQÕ��������DGHQRP\R]LV�WDQÕVÕQGD�JHQHO�
GR÷UXOXN�RUDQÕ������¶GÕU�

Tablo II. 7UDQVYDMLQDO� XOWUDVRQRJUD¿� WDQÕVÕ� LOH� SDWRORMLN� WDQÕQÕQ�
NDUúÕODúWÕUÕOPDVÕ

7$57,ù0$
$GHQRP\R]LV�YH�OHLRP\RPD�XWHUL�NHVLQ�WDQÕVÕ��XWHUXV�PD-
WHU\DOLQLQ�KLVWRSDWRORMLN�LQFHOHPHVL�LOH�NRQXOXU��%X�QHGHQ-
OH�KHP�DGHQRP\R]LVLQ�KHP�GH�P\RPD�XWHULQLQ�WRSOXPGDNL�
JHUoHN�SUHYHODQVÕ���NHVLQ�RODUDN�ELOLQPHPHNWHGLU��$QRUPDO�
XWHULQ� NDQDPD�� NURQLN� SHOYLN� D÷UÕ�� LQIHUWLOLWH� úLNk\HWOHUL�
RODQ� VHPSWRPDWLN� NDGÕQODUGD� XOWUDVRQRJUD¿� LOH� \DSÕODQ�
WDUDPDODUGD� LVH� DGHQRP\R]LV� SUHYDODQVÕ� ������ RODUDN�
ELOGLULOPLúWLU� ����� +LVWHUHNWRPL� VSHVPHQOHULQLQ� SDWRORMLN�
LQFHOHQPHVLQGH�DGHQRP\R]LV�VÕNOÕ÷Õ�ROGXNoD�IDUNOÕOÕN�J|V-
WHUPHNWH�ROXS����LOH�����DUDVÕQGDGÕU���������%X�IDUNOÕOÕ÷ÕQ�
QHGHQOHUL��PHUNH]OHU�DUDVÕQGDNL�GH÷LúNHQOLN��LQFHOHQHQ�XWH��
UXVWDQ�UH]HNH�HGLOHQ�P\RPHWULDO�|UQHNOHULQ�VHoLP�NULWHUOHUL�
YH�KLVWRORMLN�GH÷HUOHQGLUPHGHNL�IDUNOÕOÕNODUGÕU���������$QFDN�
\DOQÕ]�DPHOL\DW�|QFHVL�NOLQLN�EXOJXODUD�J|UH�DGHQRP\R]L-
VLQ�VÕNOÕ÷Õ�NDGÕQODUGD�ROGXNoD�G�ú�NW�U�YH�������DUDVÕQGD�
ELOGLULOPLúWLU� ������+LVWHUHNWRPL�VSHVPHQLQLQ�SDWRORMLN� LQ-
FHOHPHVLQH� GD\DOÕ� oDOÕúPDPÕ]GD� GD� DGHQRP\R]LV� VÕNOÕ÷Õ�
������RODUDN� WHVSLW� HWWLN� NL� EX�RUDQ�� OLWHUDW�UGH�ELOGLULOHQ�
RUDQODUD� EHQ]HUGLU�� /HLRP\RPD� XWHUL� \DúDP� ER\X� NDGÕQ-
ODUÕQ����¶LQL�HWNLOHPHNWHGLU�YH�|]HOOLNOH��UHPH�oD÷ÕQGDNL�
NDGÕQODUÕQ�KDVWDOÕ÷ÕGÕU�������8WHUXVXQ�SDWRORMLN�LQFHOHPHVL�
VRQXFX�oDOÕúPDPÕ]�SRS�ODV\RQXQGD�P\RPD�XWHUL�VÕNOÕ÷ÕQÕ�
|QFHNL�oDOÕúPDODUD�EHQ]HU�RODUDN�������RODUDN� WHVSLW�HW-
WLN�� dDOÕúPDPÕ]GD� DGHQRP\R]LV� YDNDODUÕQÕQ� HLRP\RPD�
XWHUL\H�HúOLN�HWPH�VÕNOÕ÷ÕQÕ������¶VLQLQ�SDWRORMLN� LQFHOH-
PHVLQGH� OHLRP\RPD� XWHUL� GH� WHVSLW� HGLOPLúWLU�� /LWHUDW�UH�
EDNWÕ÷ÕPÕ]GD� GR÷UXGDQ� DQRUPDO� XWHULQ� NDQDPD\D� QHGHQ�
RODQ� OHLRP\RPD�XWHULOL� KDVWDODUÕQ� KLVWRSDWRORMLN� LQFHOHQ-
PHVLQGH� LVH�EX� VÕNOÕ÷ÕQ�������RODUDN�GDKD� ID]OD�ROGX÷X�
ND\GHGLOPLúWLU�������

dDOÕúPDPÕ]GD� SDULWH� DUWÕúÕ� LOH� DGHQRP\R]LV� JHOLúLPL�
DUDVÕQGD� SR]LWLI� ELU� NRUHODV\RQ� VDSWDGÕN�� *HEHOLN�
HVQDVÕQGD�� P\RPHWULXPXQ� NDV� GHPHWOHULQLQ� X]DQWÕODUÕ-
QD�� WURIREODVWODUÕQ� DJUHVLI� HWNLVL� QHGHQL� LOH� DGHQRP\R]LV�
IRNXVODUÕQÕQ� JHOLúLPLQH� QHGHQ� RODELOHFH÷L� ELOGLULOPLúWLU�
�����������%X�GXUXP�DQRWRPLN�RODUDN��GR÷XP�VRQUDVÕQGD�
XWHUXVWD�NL�VXEPXNR]D�GHIHNWL�QHGHQL�LOH�HQGRPHWULDO�GR-
NXQXQ��P\RPHWULXP�GRNXVXQD�NROD\OÕNOD�SHQHWUDV\RQXQD�
YH� XWHUXVXQ� NRQWUDNWH� ROPDVÕ� QHGHQL� LOH� GH� KLSHUWUR¿\H�
RODQ� HQGRPHWULXP� GRNXVX� LoHULVLQGH� VÕQÕUODQPDVÕ� LOH� GH�
DoÕNODQDELOLU�� %XQX� GHVWHNOHU� WDU]GDNL� NOLQLN� oDOÕúPD-

ODU�� DGHQRP\R]LV� ULVNLQLQ� PXOWLSDU� NDGÕQODUGD� QXOOLSDU�
NDGÕQODUD� RUDQOD� GDKD� \�NVHN� ROGX÷XQX� J|VWHUPHNWHGLU�
���������%XQD�NDUúÕQ�SDULWHQLQ�DGHQRP\R]LV�JHOLúLPL�LoLQ�
ULVN� WDúÕPDGÕ÷ÕQÕ� J|VWHUHQ� oDOÕúPDODU� GD� PHYFXWWXU� �����
����� �$QFDN� SDULWHQLQ� DGHQRP\R]LV� JHOLúLPLQGH� HWNLVLQL�
LQFHOH\HQ� EX� oDOÕúPDODUGDNL� HQ� |QHPOL� VÕQÕUODPD� KLVWH��
UHNWRPLQLQ�|QGH�JHOHQ�HQGLNDV\RQXQXQ�OHLRP\RPD�XWHUL�
ROPDVÕ�ROXS��SDULWH�LVH�OHLRP\RPD�XWHUL�JHOLúLPL�LoLQ�NR-
UX\XFX�ELU�IDNW|U�ROPDVÕGÕU������

dDOÕúPDODUGD��'	&�SURVHG�U�Q�Q�DGHQRP\R]LV�JHOLúLPL�
LoLQ�ULVN�IDNW|U��ROGX÷X�WDUWÕúPDOÕGÕU��'	&�SURVHG�U�QGH�
LDWURMHQLN� RODUDN� ROXúDELOHQ� HQGRPHWULXP� P\RPHWULXP��
VÕQÕUÕQGDNL� ER]XOPD� DGHQRP\R]LV� JHOLúLPLQH� SUHGLVSR]DQ�
ELU�IDNW|U�RODELOPHNWHGLU��7KRPDV�YH�DUNDGDúODUÕ��DGHQRP��
\R]LVOL�KDVWDODUÕ�MLQHNRORMLN�FHUUDKL�LúOHP�KLNk\HOHULQH�J|UH�
DUDúWÕUPÕúODU��EX�NDSVDPGD�ROJXODUÕQ�GLODWDV\RQ�	�N�UHWDM�
�'	&��� WXEDO� OLJDV\RQ�� NRWHUL]DV\RQ��P\RPHNWRPL�RSH��
UDV\RQODUÕ� J|]� |Q�QGH� EXOXQGXUXOGX÷XQGD� \DOQÕ]� '	&�
SURVHG�U�Q�Q� DGHQRP\R]LV� LoLQ� ULVN� WDúÕGÕ÷ÕQÕ� J|VWHU-
PLúOHUGLU�������/HYJXU�YH�DUNDGDúODUÕ�GD��WHNUDUOD\DQ�DERU-
WXVODU�LOH�DGHQRP\R]LV�JHOLúPH�ULVNLQLQ�DUWPÕú�ROGX÷XQX��
D\QÕ� ]DPDQGD� NHVNLQ� N�UHWDM� LúOHPLQLQ�� DGHQRP\R]LV�
JHOLúPHVLQGHNL�|QHPLQL�YXUJXODPÕúODUGÕU��25������������
&,�������������������3DUD]]LQL�YH�DUNDGDúODUÕ�GD�oDOÕúPD-
ODUÕQGD� '	&� SURVHG�U�Q�Q� DGHQRP\R]LV� ULVNLQL� DUW-
WÕUGÕ÷ÕQÕ�J|VWHUPLúOHUGLU� �25�����������&,���������� ������
%XQD�NDUúÕQ��&XUWLV�YH�DUNDGDúODUÕ�GD�'	&�SURVHG�U�Q�Q�
DERUWXV�KDULFL�MLQHNRORMLN�SDWRORMLOHUGH�\DSÕOPDVÕQÕQ�DGH��
QRP\R]LV� JHOLúLPL� LoLQ� ULVN� WDúÕPDGÕ÷ÕQÕ� ELOGLUPLúOHUGLU�
�����

.URQLN� SHOYLN� D÷UÕ�� OLWHUDW�UGH� JHQHO� NDEXO� J|UP�ú� ELU�
WDQÕPÕ� ROPDPDNOD� EHUDEHU� HQ� D]� �� D\GÕU� GHYDP� HGHQ��
SHOYLV� RUJDQ� YH� GRNXODUÕQGDQ� ND\QDNODQDQ� úLGGHWOL� D÷UÕ�
RODUDN�WDQÕPODQPDNWDGÕU�������.URQLN�SHOYLN�D÷UÕ�ROXPVX]�
ELOLúVHO��GDYUDQÕúVDO��FLQVHO�YH�GX\JXVDO�VRQXoODUOD�ELUOLN-
WHGLU�YH�DOW�LGUDU�\ROODUÕ��SHOYLN�WDEDQ��P\RIDV\DO��EDUVDN�
YH�VHPSWRPODUOD�ELUOLNWHOLN�J|VWHUHELOLU�������.URQLN�SHO-
YLN�D÷UÕQÕQ�HQ�VÕN� MLQHNRORMLN�QHGHQL�HQGRPHWULR]LV�ROXS�
HQGRPHWULR]LV� YH� DGHQRP\R]LV� EHQ]HU� HWLRSDWRJHQHWLN�
QHGHQOHUH� VDKLSWLUOHU� YH� NURQLN� SHOYLN� D÷UÕ� KHU� LNL� GX-
UXPGD�|QHPOL�ELU� VHPSWRPGXU� ������%XQD�NDUúÕQ�NURQLN�
SHOYLN� D÷UÕ� OHLRP\RPD� XWHUL� LoLQ� EHOLUJLQ� ELU� VHPSWRP�
ROPD\ÕS�oR÷X�OHLRP\RP�DQRUPDO�XWHULQ�NDQDPD�úLNk\HWL�
LOH� VHPSWRP� YHUPHNWHGLU�� g]HOOLNOH� DGHQRP\R]LV� GLII�]�
RODUDN�XWHUXV�P\RPHWULXPXQX�\D\JÕQ�RODUDN� WXWWX÷X�GX-
UXPODUGD� KDVWDODUGD� EHOLUJLQ� D÷UÕ� ROGX÷X� J|VWHULOPLúWLU�
������ 6RQ� oDOÕúPDODU� NURQLN� SHOYLN� D÷UÕ� úLNk\HWLQLQ� DGH-
QRP\R]LVLQ��SURJUHV\RQXQXQ�NOLQLN�EHOLUWLVL�ROGX÷XQX�GD�
J|VWHUPHNWHGLU� ������%L]�GH� oDOÕúPDPÕ]GD�NURQLN�SHOYLN�
D÷UÕQÕQ�� DGHQRP\R]LV� ������ YH� DGHQRP\R]LV� �OHLRP��
\RPD�XWHUL�KDVWDODUÕQGD����������\DOQÕ]�OHLRP\RPD�XWHUL�
��������KDVWDODUÕQD�RUDQOD�GDKD�ID]OD�ROGX÷XQX�WHVSLW�HWWLN�
�S��������
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dDOÕúPDPÕ]GD� 7986*¶QLQ� OHLRP\RPD� XWHUL� KLVWRORMLN�
WDQÕVÕ�LoLQ�VHQVLWLYLWH�GH÷HUL��������VSHVL¿WH�GH÷HUL������
DGHQRP\R]LV�WDQÕVÕQGD�VHQVLWLYLWH�GH÷HUL��������VSHVL¿WH�
GH÷HUL������RODUDN� WHVSLW�HWWLN��7986*¶QLQ� OHLRP\RPD�
XWHUL�WDQÕVÕQGD�JHQHO�GR÷UXOXN�RUDQÕ�������DGHQRP\R]LV�
WDQÕVÕQGD�JHQHO�GR÷UXOXN�RUDQÕ�������ROGX÷XQX�VDSWDGÕN��
dDOÕúPDPÕ]GD�� SDWRORMLN� GH÷HUOHQGLUPH� VRQXFXQGD� DGH��
QRP\R]LV� WDQÕVÕQÕ� DODQ� ROJXODUÕQ� E�\�N� oR÷XQOX÷XQGD��
7986*� EXOJXODUÕQÕQ� QRUPDO� RODUDN� GH÷HUOHQGLULOGL÷LQL��
SDWRORML� VRQXFX� OHLRP\RPD� XWHUL� �� DGHQRP\R]LV� RODQ�
ROJXODUGD� LVH�7986*�EXOJXODUÕQÕQ� oR÷XQOXNOD� OHLRP\R-
PD�XWHUL�RODUDN�GH÷HUOHQGLULOGL÷LQL�J|]OHPOHGLN��8OWUDVR-
QRJUD¿N� RODUDN� DGHQRP\R]LV� YH� LQWUDPXUDO� OHLRP\RPD�
XWHUL�ELUELULOHUL�LOH�NDUÕúWÕUÕODELOHQ�SDWRORMLOHUGLU��$QFDN�ED]Õ�
XOWUDVRQRJUD¿�|]HOOLNOHULQH�GLNNDW�HGLOGL÷LQGH�DGHQRP\R]LV�
WDQÕVÕ� NRQXOPDVÕ� NROD\ODúÕU�� %XQODU� OHLRP\RPD� XWHUL� RO-
PDNVÕ]ÕQ�XWHUXVXQ�JORELOHU�E�\�PHVL��P\RPHWULXPGD�DQH-
NRLN�NLVWOHU��VXEHQGRPHWULDO�HNRMHQLN�OLQHHU�oL]JLOHU��XWHUXV�
GXYDUÕQÕQ� NDOÕQODúPDVÕ�� XWHUXVXQ� KHWHURMHQ� J|U�Q�P���
HQGRPHWULDO�P\RPHWULDO� VÕQÕUÕQÕQ� EHOLUVL]OHúPHVL� YH�
NDOÕQODúPDVÕ� RODUDN� WDQÕPODQPÕúWÕU� ������ dDOÕúPDODUGD�
KLVWRORMLN�WDQÕ\D�EHQ]HU�RODUDN�DGHQRP\R]LV�WDQÕVÕQÕQ�XOW��
UDVRQRJUD¿�YH�GL÷HU�J|U�QW�OHPH�\|QWHPOHULQGH�EHOLUOHQ-
PHVLQGH�RUWDN�ELU�¿NLU�ELUOL÷L�EXOXQPDPDNWDGÕU��/LWHUDW�UH�
EDNÕOGÕ÷ÕQGD�� 7986*� LOH� DGHQRP\R]LV� WDQÕVÕQÕQ� NRQXO-
PDVÕQGD�VHQVLWLYLWH���������VSHVL¿WHQLQ��������DUDOÕ÷ÕQ-
GD� ROGX÷XQX� J|UPHNWH\L]� ��������� 0DQ\HWLN� UH]RQDQV�
J|U�QW�OHPH��05*���7986*�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�GDKD�
\�NVHN�VHQVLWLYLWH\H������YH������YH�VSHVL¿WH\H������YH�
�����VDKLS�ROGX÷XQX�J|UPHNWH\L]�����������d�QN��05*��
LQWUDP\RPHWULDO� SDWRORMLQLQ� VÕQÕUÕQÕQ� D\UÕPÕQGD� ROGXNoD�
L\L�ELU�\|QWHPGLU��d�QN��XOWUDVRQRJUD¿N�GH÷HUOHQGLUPHGH�
DGHQRP\R]LVLQ�LQWUDPXUDO�P\RPODUÕQGDQ�D\UÕPÕ�J�o�ROD-
ELOLU�� %X� QHGHQOH� ED]Õ� DUDúWÕUPDFÕODU� 05*¶\L�� |]HOOLNOH�
FHUUDKL�WHGDYL�NDUDUÕQÕQ�YHULOPHVLQGH��7986*¶QLQ�\HWHU-
VL]�NDOGÕ÷Õ�ROJXODUGD��7986*¶\H�WDPDPOD\ÕFÕ�ELU�WDQÕ�\|Q-
WHPL�RODUDN�ID\GDODQÕODELOHFH÷L�KXVXVXQGD�GXUPDNWDGÕUODU�
������ 7986*¶QLQ� OHLRP\RPD� XWHUL� WDQÕVÕQGDNL� GH÷HULQL�
DUDúWÕUDQ�+DQD¿�� oDOÕúPDVÕQGD�7986*¶QLQ� VHQVLWLYLWHVL-
QL� YH� VSHVL¿WHVLQL�����RODUDN�EXOPXúWXU� ������'XHKROP�
YH�DUNDGDúODUÕ�LVH�oDOÕúPDODUÕQGD�7986*¶QLQ�OHLRP\RPD�
XWHUL� WDQÕVÕQGD� VHQVLWLYLWHVLQL������ VSHVL¿WHVLQL� LVH�����
RODUDN�EXOPXúODUGÕU�������dDOÕúPDPÕ]GD�OLWHUDW�UH�EHQ]HU�
RODUDN� OHLRP\RPD� XWHUL� WDQÕVÕQÕQ� \�NVHN� RUDQGD� GR÷UX�
NRQXOGX÷XQX� WHVSLW� HWWLN�� /LWHUDW�UOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD��
7986*� GH÷HUOHQGLUPH� VRQXoODUÕPÕ]GD�� DGHQRP\R]LV�
WDQÕVÕQGDNL� G�ú�NO�÷�Q� VHEHEL�� oDOÕúPDPÕ]ÕQ� UHWURVSHN-
WLI�ELU�oDOÕúPD�ROPXú�ROPDVÕ��oDOÕúPD�JUXEX�KLVWHUHNWRPL�
\DSÕOPÕú� RODQ� KDVWDODU� ROGX÷XQGDQ� RSHUDV\RQHO� ]RUOXN�
DoÕVÕQGDQ�EX�UHWURVSHNWLI�oDOÕúPDGD�NOLQLV\HQOHULQ�oR÷XQ-
OXNOD� OHLRP\RPD�XWHUL\H�RGDNODQPÕú�ROGX÷X�NDQDDWLQGH��
\L]��8OWUDVRQRJUD¿OHULQ� WHN�ELU� HOGHQ�\DSÕOPDPÕú�ROPDVÕ�
YH�|]HOOLNOH�GH�DGHQRP\R]LV�WDQÕVÕ�GLNNDWH�DOÕQDUDN�WDVDU-
ODQPDPÕú� ROPDVÕ� GD�� VRQXoODUÕPÕ]Õ� HWNLOHGL÷L� NDQDDWLQ-
GH\L]�� g\OH� NL�� XOWUDVRQRJUD¿� E�\�N� |Oo�GH� RSHUDW|UH�
ED÷ÕPOÕ� RODELOLU�� ELU� WDQÕ� NRQXOXUNHQ� WDQÕ\Õ� NR\DQ� NLúL\H�
YH\D� D\QÕ� NLúL� \DSÕ\RUVD� \DSÕOGÕ÷Õ� ]DPDQD� J|UH� WDQÕQÕQ�
GR÷UXOXN�RODVÕOÕ÷Õ�GH÷LúHELOPHNWHGLU�������$\UÕFD��OLWHUDW�U�

LQFHOHQGL÷LQGH��ELUoRN�oDOÕúPDGD�DGHQRP\R]LV�ROJXODUÕQD�
HN�SDWRORML�HúOLN�HWPHVL�GXUXPXQGD��7986*�WDQÕ�GR÷UXOXN�
RUDQÕQÕQ�D]DOGÕ÷Õ��]HULQGH�GXUXOPDNWDGÕU�����������$\UÕFD�
KHP�DGHQRP\R]LV�KHP�GH�P\RPD�XWHUL�KDVWDODUÕQGD�DQRU-
PDO� XWHULQ� NDQDPD� WHGDYLVLQGH� NXOODQÕODQ� JRQRGRWURSLQ�
VDOJÕODWÕFÕ� KRUPRQ� �*Q5+�� WHGDYLOHULQLQ� NXOODQÕOPÕú� RO-
PDVÕ� GD� J|U�QW�OHPH� \|QWHPOHULQLQ� WDQÕVDO� NDOLWHVLQL� YH�
WDQÕVDO�GH÷HUOLOL÷LQL�D]DOWPÕú�RODELOLU������

dDOÕúPDPÕ]ÕQ�UHWURVSHNWLI�ROPDVÕ�YH�EX�QHGHQOH�OHLRP\RPD�
XWHUL� YH� DGHQRP\R]LVLQ� W�P� VHPSWRPODUÕQÕQ� DUDúWÕUÕODPD-
PÕú� ROPDVÕ� VÕQÕUOD\ÕFÕ� ELU� \|Q�G�U�� $QFDN� \HWHUOL� KDVWD�
VD\ÕVÕ�� KHP� VHPSWRPDWRORMLQLQ� KHP� GH� XOWUDVRQRJUD¿QLQ�
KLVWRSDWRORMLN�DGHQRP\R]LV�YH�OHLRP\RPD�XWHUL�WDQÕODUÕQ-
GD�DUDúWÕUÕOPDVÕ�|QHPOL�\|QOHULGLU�

SONUÇ
$GHQRP\R]LV�YH�OHLRP\RPD�XWHUL�EHQ]HU�NOLQL÷H�VDKLS�VÕN�
J|U�OHQ�MLQHNRORMLN�SDWRORMLOHUGLU��2OJXODUÕQ�NURQLN�SHOYLN�
D÷UÕ�úLNk\HWL�YH�'	&�|\N�V��VRUJXODQPDOÕGÕU��.URQLN�SHO-
YLN�D÷UÕ�úLNk\HWL�DGHQRP\R]LVLQ�|QHPOL�ELU�VHPSWRPXGXU��
$GHQRP\R]LV�ROJXODUÕQÕQ�SDULWH� VD\ÕVÕ�YH�'	&�|\N�OHUL�
ID]ODGÕU��7986*�|]HOOLNOH�OHLRP\RPD�XWHUL�WDQÕVÕQGD�ID\-
GDOÕ�ROXS��DGHQRP\R]LVLQ�WDQÕVÕQGD�GH÷HUL�VÕQÕUOÕGÕU�

7HúHNN�U
%X�oDOÕúPD\D�ND\QDN�RODQ�NDGÕQ�KDVWDOÕNODUÕ�YH�GR÷XP�X]-
PDQOÕN�WH]LPGH��WH]�GDQÕúPDQÕ�RODQ�6D\ÕQ�+RFDP�3URI��'U��
%LODO�7UDN�X]PDQOÕN�VÕQDYÕPGDQ�NÕVD�ELU�V�UH�|QFH�YHIDW�
HWPLúWLU��8]PDQOÕN�WH]LPGH�YH�GROD\ÕVÕ\OD�GD�EX�oDOÕúPD-
GD�WHFU�EHVL�LOH�EDQD�\RO�J|VWHUPLúWLU��6D\ÕQ�+RFDP�3URI��
'U��%LODO�7UDN¶Õ�VD\JÕ�YH�UDKPHWOH�DQÕ\RUXP��.HQGLVL�YH-
IDW� HWPLú� ROPDVÕ� QHGHQL\OH� RQD\Õ� DOÕQDPDGÕ÷ÕQGDQ� GHUJL�
HGLW|U�Q�Q� ELOJLVL� YH� NDUDUÕ� GR÷UXOWXVXQGD� \D]DU� LVLPOH��
ULQH�GDKLO�HGLOPHPLúWLU��%LOLPH�NDWNÕ�VD÷ODPDVÕ�DPDFÕ\OD�
KD]ÕUODGÕ÷ÕPÕ]�EX�oDOÕúPDPÕ]GD�\HU�DODQ�KDVWDODUD��VD÷OÕN�
KL]PHWL�VXQXOPDVÕQGD�HPH÷L�RODQ�KDVWDQHPL]�W�P�DNDGH-
PLN�SHUVRQHOOHULQH�YH�VD÷OÕN�oDOÕúDQODUÕQD�WHúHNN�U�HGHUL]�

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

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

<D]DUODUÕQ�.DWNÕVÕ���
)LNLU�NDYUDP���0HUKXP��%��7���6��)��7��7DVDUÕP���0HUKXP��
%�� 7��� 6�� )�� 7�� 'HQHWOHPH�GDQÕúPDQOÕN�� �0HUKXP�� %�� 7��
9HUL�WRSODPD�YH�LúOHPH���0HUKXP��%��7���6��)��7
$QDOL]�\RUXP���0HUKXP��%��7���6��)��7�/LWHUDW�U�WDUDPDVÕ��
�0HUKXP��%��7���6��)��7
0DNDOHQLQ�\D]ÕPÕ���0HUKXP��%��7���6��)��7�(OHúWLUHO�LQFH-
OHPH���0HUKXP��%��7���6��)��7
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=DORXGHN�&��+HQGULFNVRQ�05��0HVHQFK\PDO�7X-
PRUV�RI�WKH�8WHUXV��,Q��.XPDQ��5-��HGV��%ODXVWHLQ¶V�
3DWKRORJ\� RI� )HPDOH� *HQLWDO� 7UDFW�� �WK� (GLWLRQ��
6SULQJHU�9HUODJ��1HZ�<RUN�������������

%DLUG� ''�� 'XQVRQ� '%�� +LOO� 0&�� &RXVLQV� '��
6FKHFWPDQ� -0�� +LJK� FXPXODWLYH� LQFLGHQFH� RI�
XWHULQH�OHLRP\RPD�LQ�EODFN�DQG�ZKLWH�ZRPHQ��XO-
WUDVRXQG�HYLGHQFH��$P��-��2EVWHW��*\QHFRO�������
�������������

�3HULF�+��)UDVHU�,6��7KH�V\PSWRPDWRORJ\�RI�DGHQR-
P\RVLV��%HVW�3UDFW�5HV�&OLQ�2EVWHW�*\QDHFRO�������
��������������

3DQJDQDPDPXOD� 8�� +DUPDQOL� g�� ,VLN�$NED\� (��
*URWHJXW�&��'DQGROX�9��*DXJKDQ�-��,V�3ULRU�8WHU-
LQH�6XUJHU\�D�5LVN�)DFWRU�IRU�$GHQRP\RVLV"�2EVWHW�
*\QHFRO������������������

%URPOH\�%��6KLSS�7��%HQDFHUUDI�%��$GHQRP\RVLV��
VRQRJUDSKLF� ¿QGLQJV� DQG� GLDJQRVWLF� DFFXUDF\�� -�
8OWUDVRXQG�0HG�����������������

0ROGDVVDULQD�56��0RGHUQ�YLHZ�RQ�WKH�GLDJQRVWLFV�
DQG�WUHDWPHQW�RI�DGHQRP\RVLV��$UFK�*\QHFRO�2E-
VWHW���������������������

1DIWDOLQ�-��+RR�:��3DWHPDQ�.��0DYUHORV�'��+RO-
ODQG�7��-XUNRYLF�'��+RZ�FRPPRQ�LV�DGHQRP\RVLV"�
$�SURVSHFWLYH�VWXG\�RI�SUHYDOHQFH�XVLQJ�WUDQVYDJ-
LQDO�XOWUDVRXQG�LQ�D�J\QDHFRORJ\�FOLQLF��+XP�5H-
SURG����������������������

3HULF�+��)UDVHU�,6��7KH�V\PSWRPDWRORJ\�RI�DGHQR-
P\RVLV��%HVW�3UDFW�5HV�&OLQ�2EVWHW�*\QDHFRO�������
��������������

%LUG�&��0F(OLQ�7��0DQDOR�(VWUHOOD�3��7KH�HOXVLYH�
DGHQRP\RVLV�RI�WKH�XWHUXV���UHYLVLWHG��$P�-�2EVWHW�
*\QHFRO������������������

9HUFHOOLQL�3��9LJDQR�3��6RPLJOLDQD�(��'DJXDWL�5��
$EELDWL�$��)HGHOH�/��$GHQRP\RVLV��HSLGHPLRORJ-
LFDO�IDFWRUV��%HVW�3UDFW�5HV�&OLQ�2EVWHW�*\QDHFRO�
������������������

*LXOLDQL�(��$V�6DQLH�6��0DUVK�((��(SLGHPLRORJ\�
DQG�PDQDJHPHQW�RI�XWHULQH�¿EURLGV��,QW�-�*\QDHFRO�
2EVWHW�������������������

/RQN\� 10�� &KLX� 9�� 3RUWXJDO� &�� (VWUDGD� (/��
&KDQJ�-��)LVFKHU�+��9RUD�-%��+DUULVRQ�/,��3HQJ�/��
0XQUR�0*��$GHQRP\RVLV� LQ�ZRPHQ�XQGHUJRLQJ�
K\VWHUHFWRP\�IRU�DEQRUPDO�XWHULQH�EOHHGLQJ�DVVR-
FLDWHG�ZLWK�XWHULQH�OHLRP\RPDV��3/R6�2QH�������
�������H���������

3LMQHQERUJ�5�7KH�KXPDQ�GHFLGXD�DV�D�SDVVDJH�ZD\�
IRU�WURSKREODVW�LQYDVLRQ��$�UHYLHZ��7URSKREODVW�5H-
VHDUFK������������������

8GXZHOD� $6�� 3HUHUD� 0$�� $LTLQJ� /�� )UDVHU� ,6��
(QGRPHWULDO�P\RPHWULDO� LQWHUIDFH�� UHODWLRQVKLS� WR�
DGHQRP\RVLV� DQG� FKDQJHV� LQ� SUHJQDQF\�� 2EVWHW�
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Anesthetic Management in 
Post-Chemotherapy Retroperitoneal 
Lymph Node Dissection: Insights from 
Our Clinical Experience
.HPRWHUDSL�6RQUDVÕ�5HWURSHULWRQHDO�
Lenf Nodu Diseksiyonunda Anestezi 
Deneyimimiz 
ABSTRACT
Objective: 
Testicular tumors, of which 95% are germ cell tumors, are generally solid tumors seen in 
men under the age of 35. Testicular tumors are primarily treated with orchiectomy. Fol-
lowing orchiectomy and chemotherapy, retroperitoneal lymph node dissection (RPLND) 
is an important surgical procedure in uro-oncology. In our study, we aimed to share our 
experiences by discussing our anesthesia management in RPLND operations conducted 
after chemotherapy at our hospital in light of current literature.

Material and Methods: 
This study investigates cases of Retroperitoneal Lymph Node Dissection (RPLND) per-
formed after chemotherapy at a tertiary education and research hospital between 2017 and 
2023. After obtaining approval from the Ethics Committee (No: 2023/305), data includ-
ing patients' ages, operation durations, perioperative blood gas and fraction of inspired 
oxygen (FiO2��YDOXHV��DQG�WKH�DPRXQW�RI�ÀXLG�DGPLQLVWHUHG�GXULQJ�WKH�SURFHGXUH�ZHUH�
retrospectively reviewed from patient records and anesthesia monitoring forms. Patients 
with incomplete information were excluded from the study. Blood gas samples obtained 
immediately after anesthesia induction were compared with those taken upon admission to 
the intensive care unit. In our clinic, routine consultations with chest diseases and medical 
oncology are obtained prior to this procedure.

Results: 
In our study, data from 34 out of 37 RPLND cases conducted over a four-year period were 
included.  ASA III patients constituted 35% (n=12), while ASA II patients made up 65% 
(n=22), with an average age of 28 years (range: 17 to 47).The average anesthesia duration 
from the time patients entered the operating room to their admission to the ICU was re-
corded as 340.7 minutes, and the average extubation time from ICU admission was 125.6 
PLQXWHV��:KLOH�WKHUH�ZHUH�QR�VLJQL¿FDQW�FKDQJHV�LQ�WKH�DYHUDJH�S+��S22, and pCO2 values 
LQ�EORRG�JDVHV�RI�SDWLHQWV�D�VLJQL¿FDQW�LQFUHDVH�LQ�ODFWDWH�OHYHOV�ZDV�REVHUYHG��,W�ZDV�QRWHG�
that the perioperative (FiO2) was maintained below 40% and the crystalloids administered 
LQ�WKH�¿UVW���KRXUV�ZHUH�NHSW�EHORZ���P/�NJ�KRXU��$OO�SDWLHQWV�ZHUH�GLVFKDUJHG�KRPH�DIWHU�
the operation.

Conclusion: 
RPLND requires a multidisciplinary approach. Measures taken against perioperative hy-
SR[LD�DQG�K\SHUR[LD��DV�ZHOO�DV�ÀXLG�PDQDJHPHQW��PD\�EH�FUXFLDO�LQ�SUHYHQWLQJ�PDMRU�
complications that can arise during both the intraoperative and postoperative periods.

Key Words:
*HUPFHOO�WXPRUV��+LSHURNVL��0XOWLGLVFLSOLQDU\�DSSURDFK��3XOPRQDU\�WR[LFLW\��5HWURSHULWR-
neal Lymph Node Dissection
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ÖZ

Amaç: 
*HQHO�RODUDN����\Dú�DOWÕ�HUNHNOHUGH�J|U�OHQ�WHVWLV�W�P|UOHULQLQ�
���¶L�JHUP�K�FUHOL�ROXS�VROLG�W�P|UOHUGLU��gQFHOLNOH�RUúLHN-
WRPL�LOH�WHGDYL�HGLOHQ�WHVWLV�W�P|UOHULQGH�NHPRWHUDSL\L�WDNLEHQ�
UHWURSHULWRQHDO� OHQI� QRGX� GLVHNVL\RQX� �53/1'�� |QHPOL� ELU�
FHUUDKL�X\JXODPDGÕU��dDOÕúPDPÕ]GD��53/1'�RSHUDV\RQODUÕQ-
GDNL�DQHVWH]L�\|QHWLPLPL]L�J�QFHO�OLWHUDW�U�LOH�WDUWÕúDUDN�GHQH��
\LPOHULPL]L�SD\ODúPDN�LVWHGLN�

Gereç ve Yöntemler: 
dDOÕúPDGD�ELU�H÷LWLP�DUDúWÕUPD�KDVWDQHVLQGH�����������\ÕOODUÕ�
DUDVÕQGD�JHUoHNOHúWLULOHQ�NHPRWHUDSL�VRQUDVÕ�53/1'�ROJXODUÕ�
LQFHOHQGL�� (WLN� NXUXOXQGDQ� �1R�� ���������� RQD\� DOÕQGÕNWDQ�
VRQUD��KDVWDODUÕQ�\DúÕ��RSHUDV\RQ�V�UHVL��SHURSHUDWLI�NDQ�JD]Õ�
YH�LúOHP�HVQDVÕQGD�YHULOHQ�VÕYÕ�PLNWDUÕ�KDVWDODUÕQ�HYH�WDEXUFX-
OXN�GXUXPX��KDVWD�GRV\DODUÕQGDQ�YH�DQHVWH]L�WDNLS�IRUPODUÕQ-
dan retrospektif olarak incelendi. Bilgileri eksik olan hastalar 
oDOÕúPD\D�GDKLO� HGLOPHGL��$QHVWH]L� LQG�NVL\RQXQGDQ�KHPHQ�
VRQUD� DOÕQDQ� NDQ� JD]Õ� |UQHNOHUL�� \R÷XQ� EDNÕP� �QLWHVLQH� ND-
EXO� VÕUDVÕQGD� DOÕQDQ� |UQHNOHUOH� NDUúÕODúWÕUÕOGÕ�� .OLQL÷LPL]GH�
53/1'�YDNDODUÕQGD� UXWLQ� RODUDN� SHURSHUDWLI� DOÕQDQ� KDYDQÕQ�
RNVLMHQ�\�]GHVL��)L22��GH÷HUL�����YH�DOWÕQGD�WXWXOPDNWD�ROXS�
SUHRSHUDWLI�PXOWLGLVLSOLQHU�GH÷HUOHQGLUPH�\DSÕOPDNWDGÕU�

Bulgular: 
dDOÕúPDPÕ]D�DOWÕ�\ÕOOÕN�ELU�V�UH�ER\XQFD�\�U�W�OHQ�NHPRWHUD-
SL�VRQUDVÕ����53/1'�YDNDVÕQGDQ�YHULOHUL�HNVLNVL]�RODQ�SUHR��
SHUDWLI�PXOWLGLVLSOLQHU�HNLS�WDUDIÕQGDQ�GH÷HUOHQGLULOHQ����KDVWD�
oDOÕúPD\D�GDKLO�HGLOGL��$6$�,,,�KDVWD������Q������$6$�,,�KDVWD�
����Q�����ROXS�RUWDODPD�\DúODUÕ�����HQ�D]�����HQ�ID]OD�����¶LGL��
+DVWDODUÕQ�DPHOL\DWKDQH\H�JLULú�DQÕQGDQ�\R÷XQ�EDNÕP��QLWH-
VLQH�\DWÕú� V�UHVLQH�NDGDU�JHoHQ� V�UH�RUWDODPD�������GDNLND��
\R÷XQ�EDNÕP��QLWHVLQH�\DWÕúWDQ�LWLEDUHQ�RUWDODPD�HNVW�EDV\RQ�
V�UHVL� ������ GDNLND� RODUDN� ND\GHGLOGL�� +DVWDODUÕQ� NDQ� JD]��
ODUÕQGD�RUWDODPD�S+��S22 ve pCO2�GH÷HUOHULQGH�DQODPOÕ�ELU�
GH÷LúLNOLN�ROPD]NHQ��ODNWDW�VHYL\HOHULQGH�DQODPOÕ�ELU�DUWÕú�J|]��
lendi. Peroperatif FiO2����
ÕQ� YH� NULVWDORLG� VÕYÕ� LON� �� VDDWH�
��P/���NJ��� VDDW� 
LQ� DOWÕQGD� WXWXOPD\D� oDOÕúÕOGÕ÷Õ� J|U�OG���
3HURSHUDWLI�YH�SRVWRSHUDWLI�NDUGL\DN�SXOPRQHU�PDM|U�NRPS-
OLNDV\RQ�JHOLúPH\HQ�KDVWDODU�HYH�WDEXUFX�HGLOGLOHU�

Sonuç: 
53/1'�PXOWLGLVLSOLQHU� ELU� \DNODúÕP� JHUHNWLULU�� 3HULRSHUDWLI�
KLSRNVL�YH�KLSHURNVL\H�NDUúÕ�DOÕQDQ�|QOHPOHU�YH�VÕYÕ�\|QHWLPL��
KHP�LQWUDRSHUDWLI�KHP�GH�SRVWRSHUDWLI�G|QHPGH�RUWD\D�oÕNDEL-
OHFHN�PDM|U�NRPSOLNDV\RQODUÕQ�|QOHQPHVLQGH�|QHPOL�RODELOLU��

Anahtar Kelimeler: 
*HUP�K�FUH�W�P|U���+LSHURNVL��0XOWLGLVLSOLQHU�\DNODúÕP��3XO-
moner toksisite, Retroperitoneal lenf nodu diseksiyonu

INTRODUCTION
Testicular tumors are predominantly solid tumors seen in men 
under the age of 35, and their incidence has been increasing 
LQ�UHFHQW�\HDUV�GXH�WR�XQH[SODLQHG�IDFWRUV���������1LQHW\�¿YH�
percent of these tumors are germ cell tumors; there are two 
types, seminomatous and non-seminomatous germ cell tu-
mors (NSGCTs). Their lymphatic spread is often seen along 
the periaortic lymph nodes. Testicular tumors, which require 
a multidisciplinary approach, are primarily treated with or-
chiectomy. Following orchiectomy and chemotherapy, the 
possibility of residual tissue remaining in the retroperitoneal 
area for NSGCTs is approximately 20-50% (3). Even in ad-
vanced-stage testicular tumor cases, current multidisciplinary 
approaches result in a 10-year survival rate of approximately 
98% (4). Retroperitoneal lymph node dissection (RPLND) of-
fers a survival rate of 90% and above (5). This operation, typi-
cally performed through a broad abdominal incision extending 
up to the sternum, is particularly demanding and involves a 
fragile patient group, hence it requires special attention in 
the preoperative, intraoperative, and postoperative periods in 
terms of anesthesia.

Since the 1970s, platinum-based chemotherapeutic agents em-
SOR\HG�LQ�WKH�WUHDWPHQW�RI�WHVWLFXODU�WXPRUV�KDYH�VLJQL¿FDQWO\�
reduced mortality rates, though they are also associated with 
severe side effects that may persist throughout life. The most 
commonly preferred chemotherapy regimen for the treatment 
of testicular tumors is the bleomycin, etoposide, and cisplatin 
�%(3��SURFHGXUH��%OHRP\FLQ��¿UVW�LVRODWHG�LQ������E\�8PH]D-
wa et al., is an antitumor antibiotic that causes DNA damage, 
particularly leading to endothelial damage in the lungs (4, 6). 
%OHRP\FLQ� LV� VSHFL¿FDOO\� DVVRFLDWHG� ZLWK� DFXWH� SXOPRQDU\�
toxicity. Factors known to increase the risk of acute pulmonary 
toxicity include a cumulative bleomycin dose exceeding 300 
U, impaired renal function, smoking, and advanced age (7).
Cisplatin, a platinum-based other chemotherapeutic used 
in this protocol, is known for its most common side effect, 
acute kidney damage and hypomagnesemia, which reported-
ly affect about 90% of patients (8). In addition to these side 
effects, cardiotoxicity, cisplatin-induced peripheral neuropa-
thy (CIPN), and ototoxicity are serious side effects associated 
with this agent and are related to the cumulative doses used 
(9). In a review by Cameron et al., which examines the rela-
tionship between chemotherapeutic agents and vascular dam-
age, acute and chronic vascular complications associated with 
cisplatin were detailed. The review emphasizes the association 
of cumulative doses with increased hypertension, myocardial 
ischemia/infarction, thromboembolism, and cerebrovascular 
events (10).

Etoposide, another chemotherapeutic agent used in the BEP 
protocol, is associated with myelosuppression developed 
during treatment (4).

Retroperitoneal lymph node dissection is a technically chal-
OHQJLQJ�VXUJHU\�GXH�WR� WKH�ULVN�RI� LQYDVLRQ�RI�PDMRU�YHVVHOV�
and the need for nephrectomy in the same session in about 
11% of cases (11). Despite their young age, patients face sig-
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QL¿FDQW�FDUGLRYDVFXODU�DQG�UHVSLUDWRU\�V\VWHP�ULVNV�GXH�WR�H[-
posure to platinum-based chemotherapeutic agents. RPLND 
requires specialized anesthesia management due to the com-
plexity of the operation technique and anatomy, the duration 
of the surgery, and the management of potential complications 
for the patient. There is evidence in the literature suggesting 
that maintaining the FiO2 value carefully below 30% plays a 
role in preventing bleomycin-associated pulmonary compli-
cations (12). This operation is performed in selected centers 
worldwide, including in our country. In our study, we aimed 
to examine the anesthesia management in RPLND operations 
following chemotherapy in light of current literature data.

MATERIAL and METHODS
In our study, cases of Retroperitoneal Lymph Node Dissec-
tion (RPLND) performed at a hospital between 2017 and 
2023 were examined. After obtaining approval from the Eth-
ics Committee (No: 2023/305), data including patients' ages 
were collected. Preoperative chemotherapy dosages, opera-
tion durations, perioperative blood gas and FiO2 values, and 
WKH�DPRXQW�RI�ÀXLG�DGPLQLVWHUHG�GXULQJ�WKH�SURFHGXUH�ZHUH�
retrospectively reviewed from patient records and anesthesia 
monitoring forms. Patients with incomplete information were 
excluded from the study. Blood gas samples obtained imme-
diately after anesthesia induction were compared with those 
taken upon admission to the intensive care unit.
 
Following multidisiplinary pre-operative evaluation, all 
RPLND cases were electively performed under general an-
esthesia. The routine anesthesia practices in our clinic for 
RPLND operations are as follows. Patients are provided 
standard monitoring according to American Society of An-
esthesiologists (ASA) standards, including electrocardiogram 
(ECG), non-invasive arterial pressure, and pulse oximetry. 
'LI¿FXOW�SHULSKHUDO�YHQRXV�DFFHVV�GXH�WR�FKHPRWKHUDS\�KLV-
tory is established using 20G - 22G angiocatheters. Standard 
general anesthesia induction and endotracheal intubation were 
followed by an Allen test on the non-dominant extremities, 
then invasive arterial cannulation and central venous catheter-
ization (CVC) under ultrasound guidance were performed. In 
SDWLHQWV�DVVHVVHG�DV�KDYLQJ�D�KLJK�ULVN�RI�YDVFXODU�LQMXU\��DQ�
LQWHUQDO�MXJXODU�YHQRXV�VKHDWK�FDWKHWHU�LV�DGGLWLRQDOO\�SODFHG�
under ultrasound guidance. To prevent gastric distension, a na-
sogastric tube is inserted for drainage. During surgery, which 
is performed through a large abdominal incision extending to 
the sternum, heat loss is prevented by placing heating pads and 
ÀXLG�ZDUPHUV�XQGHU�WKH�SDWLHQWV��DQG�FORVH�WHPSHUDWXUH�PRQ-
itoring is ensured with an oropharyngeal temperature probe. 
Anesthesia maintenance is provided with an air/oxygen mix-
WXUH�FRQWDLQLQJ������VHYRÀXUDQH�DQG�D�UHPLIHQWDQLO�LQIXVLRQ�
at a dose of 0.1-0.2 mcg kg-1 min-1. The patients' FiO2 levels 
are maintained at 40% or below through blood gas and satura-
tion monitoring. Train of four (TOF) monitoring is applied to 
all patients to evaluate neuromuscular block response and re-
GXFH�WKH�ULVN�RI�LQMXU\�GXULQJ�GHOLFDWH�GLVVHFWLRQ�DURXQG�PDMRU�
vessels by preventing involuntary movements. Rocuronium 
doses of 0.1 mg kg-1 are intermittently applied to maintain the 
TOF value within the optimal range. In patients with a predis-

position for peripheral neuropathy due to a history of cisplatin 
exposure, both arms are drawn close to the body to facilitate 
optimal surgical access and prevent potential peripheral nerve 
damage; the arms are wrapped and secured beneath the patient 
using a drape and gel pads. At the end of the operation, patients 
are transferred to our intensive care unit while intubated and 
on remifentanil infusion. Postoperative analgesia is provided 
with a patient-controlled analgesia (PCA) device, starting after 
skin suturing, and continuing until extubation, with morphine 
infusion and additionally a bilateral Transversus Abdominis 
Plane (TAP) Block performed under ultrasound at the end of 
the operation. Patients actively warmed in the ICU are elec-
tively extubated on the same day once hemodynamic stability 
was achieved and TOF>0.9.

RESULTS
Our study included data from 37 RPLND cases conducted 
over a six -year period. Three patients with incomplete data 
were excluded, and the demographic data for 34 patients are 
shown in Table I. 

Table I. Demographic data, duration of anesthesia and time until extubation in 
intensive care unit (after surgery) was given in terms of median values. 

           

Blood gas samples taken immediately after anesthesia induc-
tion were compared with those taken upon admission to the 
LQWHQVLYH�FDUH�XQLW��:KLOH�WKHUH�ZHUH�QR�VLJQL¿FDQW�FKDQJHV�LQ�
DYHUDJH�S+��S22s, and pCO2�YDOXHV��D�VLJQL¿FDQW�LQFUHDVH�LQ�
lactate levels was observed (Table II).
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The mean FiO2 level of  patients'  was 0.35. Patients monitored 
with arterial blood gases did not experience pulmonary com-
plications during or after the operation. The average anesthesia 
duration from the time patients entered the operating room to 
their admission to the ICU was recorded as 340.7 minutes, and 

the average extubation time from ICU admission was 125.6 
minutes. A standard combination of crystalloids and colloids 
ZDV�XVHG�IRU�LQWUDYHQRXV�ÀXLG�PDQDJHPHQW��7KH�GLVWULEXWLRQ�
RI�ÀXLGV�XVHG�GXULQJ�WKH�LQWUDRSHUDWLYH�SHULRG�LV�LQGLFDWHG�LQ�
Table III. 

Only four patients (10.8%) required blood and blood product 
transfusions, with one unit of red blood cell suspension (ES) 
and one unit of fresh frozen plasma transfusion (TDP) being 
DGPLQLVWHUHG��1R�VLJQL¿FDQW�GHFUHDVHV�LQ�KHPRJORELQ�DQG�KH-
matocrit values were detected in the arterial blood gases taken 
at ICU admission compared to those taken at the start of the 
operation.

The preoperative patients had received 4 cycles of Bleomycin, 
Etoposide, and Cisplatin. Each cycle consisted of Bleomycin 
(30 units) administered on days 1, 5, and 8, and Etoposide (100 
mg/m²) and Cisplatin (20 mg/m²) administered on days 1, 2, 3, 
4, and 5. It was observed that patients with active lymph nodes 
larger than 1 cm underwent surgery 20 days after the last che-
motherapy (Table IV).

Table IV. Bleomycin Etoposide and Cisplatin Cure Times 

DISCUSSION
In our study, patients who underwent RPLND had received 
platinum-based chemotherapy prior to the procedure. Patients 
receiving chemotherapy were in a fragile condition despite 
being young and having no illnesses other than the accompa-
nying cancer. A pulmonology consultation was requested to 
assess the patients' respiratory functions prior to surgery In a 
similar study, Jayakrishnan et al. emphasized the importance 
of preoperative multidisciplinary evaluation in these cases. 
7KH\� DOVR� KLJKOLJKWHG� WKH� VLJQL¿FDQFH� RI� PDLQWDLQLQJ� FRQ-
WUROOHG�ÀXLG�EDODQFH�ZKLOH�DYRLGLQJ�K\SHUR[LD�GXULQJ�JHQHUDO�
anesthesia (13). Patients reviewed in our article had routinely 
undergone the BEP procedure after orchiectomy, and none had 
a cumulative bleomycin dose exceeding 360 mg. We believe 
WKLV� IDFWRU�SOD\HG�D� VLJQL¿FDQW� UROH� LQ�HQVXULQJ�QRQH�RI�RXU�
SDWLHQWV�H[SHULHQFHG�SXOPRQDU\�FRPSOLFDWLRQV��:KLOH�PDMRU�
pulmonary complications are rare after RPLND, the literature 
reports that pulmonary complications occur more frequently 
in patients exposed to bleomycin, approximately at a rate of 
1-8% (14). These complications can range from pneumonia 
and pulmonary embolism to even acute respiratory distress 
syndrome (ARDS). The incidence of bleomycin-related pul-
monary toxicity is directly proportional to the cumulative dose 
of the drug used. Literature has shown that high cumulative 
doses of bleomycin are associated with increased pulmonary 
toxicity (15). Jayakrishnan et al., published a case report on the 
successful anesthesia management of a patient diagnosed with 
EOHRP\FLQ�UHODWHG�SXOPRQDU\�¿EURVLV�ZKR�UHPDLQHG�XQGHU�DQ-

Table II. Parameters of blood gas from blood samples, were taken after anesthesia induction and at intensive care unit admission, were given as median values.

Table III. 7KH�GLVWULEXWLRQ�RI�ÀXLGV�XVHG�GXULQJ�WKH�LQWUDRSHUDWLYH�SHULRG�ZHUH�JLYHQ�ZLWK�WKH�ERG\�WHPSHUDWXUH�
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esthesia for an extended period due to retroperitoneal surgery 
due to RPLND (13). 

The literature suggests that both the inspired fractional oxygen 
level (FiO2��DQG�WKH�ÀXLG�UHVXVFLWDWLRQ�DGPLQLVWHUHG�GXULQJ�WKH�
intraoperative period are associated with the risk of pulmonary 
toxicity (16, 17). These parameters have been the foundation 
of intraoperative management guidelines for years to prevent 
pulmonary complications. Various sources in the literature 
recommend maintaining the FiO2 level between 30-40% or 
keeping the minimum oxygen concentration where the par-
tial pressure of oxygen (PaO2) in arterial blood gases is above 
���PP+J��,W�LV�DOVR�DGYLVHG�WKDW�LQWUDRSHUDWLYH�ÀXLG�PDLQWH-
nance be limited to 4 mL-1 kg-1 hr-1 for crystalloids and 2 
P/���NJ���KU���IRU�FROORLGV�LQ�WKH�¿UVW���KRXUV��DQG�WKDW�EORRG�
transfusions be avoided unless clinically indicated (4, 18). In 
RXU�VWXG\��LW�ZDV�REVHUYHG�WKDW�ÀXLG�PDQDJHPHQW�ZDV�FORVH�WR�
these limits (Table III).

 Patients undergoing retroperitoneal lymph node dissection 
DUH�RIWHQ�\RXQJ��\HW�D�PDMRULW\�KDYH�D�KLVWRU\�RI�H[SRVXUH�WR�
cisplatin, a cardiotoxic chemotherapeutic agent. Therefore, 
even in young patients, an ECG must routinely be included 
in the preoperative evaluation. The incidence of cisplatin-as-
sociated cardiotoxicity has been increasingly reported in the 
literature over the past decade (9). While the most common 
cardiac pathology caused by cisplatin is sinus tachycardia, it 
can also prolong the QT interval leading to bradycardia and 
even Torsade de Pointes rhythms. In patients who have devel-
oped Long QT Syndrome (LQTS), it is necessary to avoid all 
drugs that can prolong the QT interval during the periopera-
WLYH�SHULRG��LQFOXGLQJ�DJHQWV�VXFK�DV�SURSRIRO��ÀXRURTXLQRORQH�
and macrolide antibiotics, various proton pump inhibitors, and 
antiemetics. In patients diagnosed with LQTS in the preopera-
tive period, the administration of a titrated midazolam-fentanyl 
combination is considered safe for anesthesia induction, and 
WKH�DYRLGDQFH�RI�NHWDPLQH��ZKLFK�LV�VSHFL¿FDOO\�HPSKDVL]HG�
in the literature due to its potential to increase sympathetic 
discharge and cause arrhythmias, should be observed. Anoth-
er important consideration for patients with LQTS during the 
perioperative period is the normalization of serum electrolyte 
levels (19). As previously mentioned, cisplatin can lead to hy-
pomagnesemia, which may lower the threshold for malignant 
YHQWULFXODU�DUUK\WKPLDV��+\SRWKHUPLD�WKDW�PD\�GHYHORS�GXULQJ�
surgery with a long and extensive abdominal incision can pro-
long the QT interval, hence close temperature monitoring is 
crucial. In patients with developed LQTS and/or considered 
KLJK�ULVN��GH¿EULOODWLRQ�SDGV�VKRXOG�EH�SODFHG�ZKHUH�WKH\�FDQ�
be easily accessed. In our study, routine cardiology evaluations 
were performed for each patient, and anesthesia procedures 
were carried out with consideration of the pulmonary and car-
diac side effects of chemotherapy.

Patients with preoperative electrolyte levels monitored should 
also have their electrolyte levels assessed during intraoperative 
blood gas analyses. Monitoring electrolyte levels and kidney 
function tests will facilitate the early detection of nephrotox-
icity, which is the most common side effect of cisplatin, and 

the resultant hypomagnesemia (9). While hypomagnesemia is 
a consequence of nephrotoxicity, it is also an underlying cause 
of cardiac pathologies. Any existing anemia and blood electro-
lyte abnormalities in patients should be corrected during the 
preoperative period. Easily administered replacements in the 
SUHRSHUDWLYH�SHULRG�SOD\�D�VLJQL¿FDQW�UROH�LQ�UHGXFLQJ�PRUWDOL-
ty and morbidity. None of the 34 patients mentioned in our arti-
FOH�GHYHORSHG�FDUGLDF�SDWKRORJ\�RU�DFXWH�NLGQH\�LQMXU\�GXULQJ�
the perioperative period. 

Retroperitoneal lymph node dissection is a high-risk surgical 
procedure performed through a wide abdominal incision, lo-
FDWHG�QHDU�PDMRU�YHVVHOV�VXFK�DV�WKH�DRUWD��LQIHULRU�YHQD�FDYD�
(IVC), and others supplying the spinal cord, requiring meticu-
lous care. Due to its location, there is a very high risk of abun-
dant bleeding during the surgery, and sudden, brief periods of 
hypotension can occur due to pressure on the IVC. For these 
reasons, blood pressure must be monitored using invasive 
methods. The potential need for massive blood transfusions 
in this high-bleeding-risk surgery should not be overlooked. 
In these patients, where post-chemotherapy peripheral venous 
DFFHVV�FDQ�EH�GLI¿FXOW��HVWDEOLVKLQJ�ZLGH�YDVFXODU�DFFHVV�IRO-
lowing anesthesia induction is crucial for handling massive 
transfusion scenarios (20). At our clinic, we routinely perform 
D�UDGLDO�DUWHULDO�FDQQXODWLRQ�DQG�ULJKW�LQWHUQDO�MXJXODU�FHQWUDO�
venous catheterization under ultrasound guidance after the Al-
len test from the non-dominant upper extremity following an-
esthesia induction, unless contraindicated. After reviewing pa-
tients' tomography, in patients anticipated to have a high risk of 
PDMRU�EOHHGLQJ�GXH�WR�WKH�ORFDWLRQ�GXULQJ�GLVVHFWLRQ��D�VKHDWK�
catheter is additionally placed. In the 34 RPLND cases men-
WLRQHG�LQ�RXU�DUWLFOH��PDMRU�YDVFXODU�LQMXULHV�RFFXUUHG�LQ�WZR�
cases. RPLND surgeries at our hospital are performed in the 
cardiovascular surgery operating room. Immediate additional 
surgical interventions by the cardiovascular surgery team were 
DSSOLHG�WR�WKHVH�SDWLHQWV�ZLWK�PDMRU�YDVFXODU�LQMXULHV��DQG�WKH�
LQMXULHV�ZHUH�UHSDLUHG�ZLWK�SULPDU\�VXWXUDWLRQ�

One of the most serious complications that can occur after 
retroperitoneal lymph node dissection is spinal cord ischemia, 
which can result in paralysis of the lower extremities (13). Linz 
et al. reported a case of anterior spinal artery syndrome due to 
LQMXU\�WR�WKH�DUWHU\�RI�$GDPNLHZLF]�GXULQJ�DQ�53/1'�LQ�D�
published case report (18). Kesler et al. reported in their study 
involving 268 patients that paraplegia developed in 6 patients 
following retroperitoneal lymph node dissection (RPLND), 
with a neurological complication rate of 2.2% (21). In the 34 
FDVHV�SHUIRUPHG�DW�RXU�FOLQLF��PDMRU�YDVFXODU�LQMXULHV�RFFXUUHG�
LQ�WZR�FDVHV��KRZHYHU��WKHVH�LQMXULHV�ZHUH�QRW�DUWHULDO�LQMXULHV�
that could lead to neurological complications.  None of our  
cases resulted  in neurological complications.

To ensure an optimal view for the surgeon, RPLND is per-
formed through a wide thoracoabdominal incision. Although 
WKH�SDLQ�FDXVHG�E\�WKLV�PDMRU�LQFLVLRQ�FDQ�EH�PDQDJHG�ZLWK�
epidural analgesia, it should not be forgotten that during sur-
JHULHV� FORVH� WR� PDMRU� YDVFXODU� VWUXFWXUHV�� VXFK� DV� SRWHQWLDO�
YDVFXODU�LQMXULHV��SDWLHQWV�PD\�QHHG�WR�EH�KHSDULQL]HG��&XUUHQW�
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ASRA (The American Society of Regional Anesthesia and 
Pain Medicine) guidelines recommend delaying the applica-
tion of unfractionated heparin until 1 hour after neuraxial inter-
ventions when low-dose heparin is used and neuraxial blocks 
DUH�DSSOLHG�������+RZHYHU��GLI¿FXOW�RU�WUDXPDWLF�SODFHPHQW�RI�
an epidural catheter, advanced age, and coagulation disorders 
are serious risk factors for the development of epidural he-
matomas. During the repair of the two previously mentioned 
LQIHULRU�YHQD�FDYD� LQMXULHV�DW�RXU�FOLQLF�� LW�ZDV�QHFHVVDU\� WR�
heparinize the patients. Linz et al.  reported using epidural an-
algesia for postoperative analgesia in a morbidly obese patient 
undergoing RPLND, noting that the development of anterior 
spinal artery syndrome was masked due to the epidural anal-
gesia (18). Considering these potential complications, we be-
lieve opting for neuraxial analgesia could be a risky approach. 
At our clinic, especially during the early postoperative period, 
we manage severe pain complaints by applying a TAP block 
under ultrasound guidance and using patient-controlled anal-
gesia devices with intravenous morphine infusion. The ultra-
VRXQG�JXLGHG�7$3�EORFN�PHWKRG�LV�GH¿QHG�DV�WKH�DSSOLFDWLRQ�
of a local anesthetic agent between the transversus abdominis 
and internal oblique muscles. This method, which has a very 
low complication rate and is highly effective when applied 
XQGHU� XOWUDVRXQG� JXLGDQFH�� SURYLGHV� VLJQL¿FDQW� SDLQ� UHOLHI��
In a recent study Stephens et al. reported achieving analgesia 
WKURXJK� LQWHUPLWWHQW� ORFDO� DQHVWKHWLF� LQMHFWLRQV� YLD� D� UHFWXV�
sheath catheter directly visualized and placed by the surgeon 
following the application of a rectus sheath block (RSB) at the 
start of the surgery (4). RSB is a regional anesthesia technique 
targeting the terminal branches of thoracic nerves, primarily in-
dicated for vertical midline incisions, and can be applied under 
XOWUDVRXQG�JXLGDQFH�������+RZHYHU��DFFRUGLQJ�WR�WKH�UHVXOWV�RI�
a recent meta-analysis, RSB did not demonstrate superiority 
over placebo in managing post-abdominal surgery pain and 
reducing opioid consumption (23). Further advanced random-
ized controlled trials are needed to examine the outcomes of 
other regional anesthesia techniques that could be applied for 
RPLND surgery.

Close monitoring of this patient group, which remains at risk 
for complications in the postoperative period, is crucial. Par-
ticularly for patients at high risk of pulmonary complications, 
close monitoring with pulse oximetry or arterial blood gases 
measuring PaO2 is recommended, and it is important to protect 
patients from both hypoxia and hyperoxia. Our goal in oxy-
gen therapy is to maintain a PaO2�OHYHO�DERYH����PP+J��DQG�
the minimum oxygen support needed to achieve this level is 
recommended (4). Venous thromboembolism (VTE), whose 
incidence increases with exposure to cisplatin, is also a com-
plication that requires close monitoring during the periopera-
tive period. It has been reported in the literature that the use of 
compression devices during the intraoperative period to pre-
vent VTE is contraindicated, as they can increase inferior vena 
cava pressure and thereby the risk of bleeding (4). At our clinic, 
we routinely prefer to use compression stockings for VTE pro-
phylaxis throughout the operation. We also believe that the use 

of low molecular weight heparin in the postoperative period is 
important in these patients, despite their young age, due to their 
predisposition to VTE.

The limitations of our retrospective study include the inabil-
ity to obtain dosages of other chemotherapeutic agents aside 
from bleomycin and the number of chemotherapy cycles. Ad-
ditionally, intraoperative and postoperative kidney function 
tests were not compared in terms of nephrotoxicity. There is 
a need for prospective studies that analyze a greater number 
of variables.

CONCLUSION
RPLND requires a multidisciplinary approach. Although pa-
tients are young after chemotherapy, they are fragile. While 
precautions should be taken against pulmonary and cardiac 
complications, measures must also be implemented to prevent 
PDMRU�YDVFXODU�LQMXULHV�DQG�GHHS�YHLQ�WKURPERVLV�LQ�WKH�H[WHQ-
VLYH�VXUJLFDO�¿HOG��3RVWRSHUDWLYH�SDLQ�PDQDJHPHQW�VKRXOG�EH�
planned with consideration of potential complications. Mea-
sures addressing perioperative hypoxia and hyperoxia, along 
ZLWK�ÀXLG�PDQDJHPHQW�DQG�SUHRSHUDWLYH�HYDOXDWLRQ��FDQ�SOD\�
D�VLJQL¿FDQW�UROH�LQ�SUHYHQWLQJ�PDMRU�FRPSOLFDWLRQV�WKDW�PD\�
arise during both the intraoperative and postoperative periods.
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The Link Between Body Mass Index 
and Periodontitis: Unhealthy Eating 
Habits and Poor Oral Hygiene According 
to a Compelling Survey Study
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ABSTRACT
Objective: 
To investigate the relationship between body mass index and periodontal diseases 
by conducting a comprehensive survey to assess daily eating habits and self-care of 
oral hygiene.

Material and Methods: 
We recruited 357 patients from the outpatient clinic of the Periodontology Depart-
ment at Baskent University Hospital. All the patients completed a comprehensive 
survey after their periodontological examination. The questionnaire asked about 
their daily eating habits and oral hygiene self-care during the last six months.

Results: 
Patients with periodontitis had higher body-mass-index (BMI) than those with gingi-
vitis (26.9 ± 4.3 kg/m² vs 24.7 ± 3.8 kg/m², respectively, p=0.000). The periodontitis 
group had higher tea consumers than those with gingivitis (46,7% vs. 30,3%, respec-
tively, p=0.001). The group with gingivitis had higher coffee consumers than those 
with periodontitis (17.7% vs 3.8 %, respectively, p=0.000). There were more diabet-
ic patients in the periodontitis group (10.9% vs. 2.9%, respectively, p=0.003). The 
percentage of cases with periodontitis was 71.4% in obese patients. The frequency of 
SHULRGRQWLWLV�ZDV�VLJQL¿FDQWO\�FRUUHODWHG�ZLWK�WKH�%0,��3HDUVRQ�FRUUHODWLRQ���������
p=0.000).

Conclusion: 
Individuals with a higher BMI were more likely to have periodontitis, consume more 
tea, and have diabetes.
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Periodontitis, Body mass index, Obesity, Tea consumption
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ÖZ
Amaç: 
9�FXW� NLWOH� LQGHNVL� LOH� SHULRGRQWDO� KDVWDOÕNODU� DUDVÕQGD-
NL� LOLúNL\L�� EHVOHQPH� DOÕúNDQOÕNODUÕ� YH� NLúLQLQ� NHQGL� D÷Õ]�
EDNÕP�X\JXODPDODUÕQÕ�LUGHOH\HQ�GHWD\OÕ�DQNHW�VRUJXODPDVÕ�
LOH�RUWD\D�NR\PD\Õ�DPDoODGÕN�

Gereç ve Yöntemler: 
dDOÕúPDPÕ]D� %DúNHQW� hQLYHUVLWHVL� 3HULRGRQWRORML�
%|O�P�QH�EDúYXUDQ�����KDVWD�GDKLO�HGLOPLúWLU��dDOÕúPD\D�
GDKLO�ROPDN�LVWH\HQ�KDVWDODU�SHULRGRQWDO�PXD\HQH�|QFHVL�
VRQ� DOWÕ� D\� LoHULVLQGH� \HPH� DOÕúNDQOÕNODUÕ� YH� D÷Õ]� EDNÕP�
X\JXODPDODUÕQD�\|QHOLN�VRUXODUÕ�FHYDSODPÕúODUGÕU��

Bulgular: 
3HULRGRQWLWLV� JUXEX� KDVWDODUÕQ� JLQJLYLWLV� JUXEX� KDVWDODUD�
J|UH�GDKD�\�NVHN�Y�FXW�NLWOH�LQGHNVLQH��9.,��VDKLS�ROGX��
÷X�J|U�OG���VÕUDVÕ�LOH������������NJ�Pð�YH������������NJ�Pð��
S �������� 3HULRGRQWLWLV� JUXEXQGDNL� KDVWDODUGD� oD\� LoPH�
DOÕúNDQOÕ÷Õ�JLQJLYLWLV�JUXEXQD�J|UH�GDKD�\�NVHN�RUDQGD�LGL�
�VÕUDVÕ�LOH��������YH���������S ���������*LQJLYLWLV�JUXEX�
KDVWDODUÕQ� SHULRGRQWLWLV� JUXEXQD� J|UH� GDKD� ID]OD� RUDQGD�
NDKYH� LoWLNOHUL�EXOJXODQPÕúWÕU� �VÕUDVÕ� LOH�������YH�������
S ������ ��� 3HULRGRQWLWLV� JUXEXQGD� GL\DEHWLN� KDVWD� RUDQÕ�
JLQJLYLWLVOL� JUXED� J|UH� GDKD� ID]OD� LGL� �VÕUDVÕ� LOH� �� �����
YH���������2EH]�KDVWDODUGD�SHULRGRQWLWLV�RUDQÕQÕQ��������
ROGX÷X�EXOJXODQPÕúWÕU��3HULRGRQWLWLV�VÕNOÕ÷Õ�Y�FXW�NLWOH�LQ-
GHNVL� LOH� DQODPOÕ�RUDQGD� LOLúNLOLGLU� �3HDUVRQ�NRUHODV\RQX�
0.2229, p=0.000).

Sonuç: 
9.,� GH÷HUL� \�NVHN� RODQ� ELUH\OHULQ�� SHULRGRQWLWLV� KDVWDVÕ�
ROPD�� GDKD� ID]OD� oD\� W�NHWPH� YH� GL\DEHW� KDVWDVÕ� ROPD�
RODVÕOÕ÷Õ�GDKD�\�NVHN�LGL�

Anahtar Kelimeler: 
3HULRGRQWLWLV��9�FXW�NLWOH�LQGHNVL��2EH]LWH��dD\�W�NHWLPL

INTRODUCTION
3HULRGRQWDO�GLVHDVHV�DUH�LQÀDPPDWRU\�FRQGLWLRQV�WKDW�LP-
pact the gums and other tissues supporting the teeth. They 
typically start with gingivitis. If left untreated, gingivitis 
can progress to periodontitis, causing damage to the con-
nective tissue and alveolar bone that support the gums and 
teeth. These diseases are quite common and are responsi-
ble for about 70% of tooth loss in adults (1-3).

Obesity is a prevalent and rapidly increasing disease in 
many countries, affecting both children and adults. It leads 
to various complications, such as cardiovascular diseases, 
diabetes mellitus, pulmonary diseases, and an increased 
risk of malignancies. Recent epidemiological studies have 
suggested a link between obesity and periodontitis. Clini-
cal studies have also reported a correlation between body 
mass index (BMI) and serum lipids and periodontitis risk. 
:KLOH�WKHUH
V�QR�GH¿QLWLYH�VFLHQWL¿F�H[SODQDWLRQ�IRU�WKH�UH-
lationship between obesity and periodontitis, it is believed 
to be linked to obesity-induced insulin resistance and in-
FUHDVHG�SURLQÀDPPDWRU\�DQG�SUR�DWKHURJHQLF�DGLSRNLQHV��
It is thought that these adipokines, originating from excess 
IDWW\�WLVVXH�LQ�REHVH�LQGLYLGXDOV��DFFHOHUDWH�LQÀDPPDWRU\�
disease in the gingiva and periodontal tissue (4-8).

The etiopathogenesis of periodontal diseases in obese pa-
tients is not well understood. Obesity is associated with 
unhealthy eating habits, often leading to the consumption 
of high-energy foods and late-night snacking (9-10). In-
adequate oral hygiene self-care may also contribute to the 
high frequency of periodontitis in obese individuals. 

Our study aims to explore the association between body 
PDVV� LQGH[� DQG� SHULRGRQWDO� GLVHDVHV�� HPSKDVL]LQJ� WKH�
impact of unhealthy eating habits and oral hygiene on 
periodontal health. To achieve this, we conducted a com-
prehensive survey after assessing the patients’ periodontal 
health. 

MATERIAL and METHODS
Between 2020 and 2022, 357 patients were enrolled from 
the Periodontology clinic at Baskent University. All par-
ticipants provided informed written consent before partic-
ipating in the study. The study received approval from the 
%DúNHQW� 8QLYHUVLW\� ,QVWLWXWLRQDO� 5HYLHZ� %RDUG� �3URMHFW�
No: D-KA20/25) and was supported by the Baskent Uni-
versity Research Fund.

The study participants included male and female individu-
als aged between 18 and 65 who met the inclusion criteria 
and signed an informed consent form. They were recruited 
consecutively from the periodontology clinic. 

Exclusion criteria were as follows: history of cancer, mal-
absorption syndrome, previous gastrointestinal surgery 
for obesity treatment, pregnancy, surgery within the last 
three months, medical treatments for obesity (including 
glucagon-like peptide-1 analogs), treatment with steroids 
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or other hormonal medications, and any medications that 
could impact general metabolism and oral health.

Participants' heights were measured in centimeters, and 
their weights were assessed using a calibrated mechanical 
scale that measures kilograms. Body mass index (BMI) 
was calculated using the formula weight divided by height 
VTXDUHG��NJ�Pð���7KH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��
GH¿QHV�%0,�FDWHJRULHV�DV�IROORZV��%0,��������NJ�Pð�LV�
considered underweight, BMI 18.5-24.9 kg/m² is classi-
¿HG�DV�QRUPDO�ZHLJKW��%0,���������NJ�Pð�DV�RYHUZHLJKW��
DQG�%0,������NJ�Pð�DV�REHVLW\������

After their periodontological examination, all the patients 
were asked to complete a 37-question survey. The survey 
included questions about their daily eating habits, such 
as meal frequency, snack consumption, timing, and oral 
hygiene practices like tooth brushing over the past six 
months. 

The questionnaire was divided into three parts: 
7KH�¿UVW�SDUW�ZDV�UHODWHG�WR�WKH�SDWLHQW¶V�RUDO�K\JLHQH�VHOI�
care. This section had eight questions and examined the 
daily tooth brushing frequency, time during the day, and 
habit of additional tooth brushing if an extra snack was 
taken. 

The second part of the questionnaire evaluated the eat-
ing habits of the patient.  Regular eating schedule of the 
day, night-time extra snacks (both after dinner and late at 
night), and consumption of tea, coffee, alcohol, or soft 
drinks during the day were asked. There were a total of 
ten questions in this section. 

1R�VFLHQWL¿FDOO\�HVWDEOLVKHG�KHDOWK\�XSSHU�OLPLWV�IRU�GDLO\�
tea or coffee consumption exist. However, most studies 
exploring the impact of coffee and tea on depression and 
cognitive disorders indicate that drinking more than 400 
ml of these beverages daily, or increasing daily intake by 
more than 300 ml is considered as high consumption (12, 
13). In our study, individuals consuming more than 400 ml 
RI�FRIIHH�DQG�WHD�GDLO\�ZHUH�FODVVL¿HG�DV�KLJK�FRQVXPHUV�
of coffee and/or tea. 

In the third part of the questionnaire, chronic medical 
problems like diabetes mellitus, hypoglycemic symptoms 
leading to excess carbohydrate consumption, hyperlipid-
emia, hypertension, and the presence of chronically taken 
regular medications were asked (a total of 19 questions).
A pilot group of 30 patients validated the questionnaire, 
DQG�PRGL¿FDWLRQV�ZHUH�PDGH�ZKHUH�QHFHVVDU\�WR�UHVROYH�
ambiguities.

Periodontal assessment :
The same experienced periodontist examined all of the 
VWXG\�VXEMHFWV��7KH�SHULRGRQWDO�H[DPLQDWLRQ�ZDV�HYDOXDW-
ed by plaque and gingival bleeding scores, probing depth, 
mobility, and periodontal attachment loss. Plaque levels 

were scored on the buccal surfaces of all-natural teeth 
using a previously reported approach (14). Two methods 
ZHUH�HPSOR\HG�WR�DVVHVV�JLQJLYDO�LQÀDPPDWLRQ��7KH�*LQ-
JLYDO�,QGH[�ZDV�XVHG�WR�GHWHUPLQH�JLQJLYDO�LQÀDPPDWLRQ�
IRU�HDFK�WRRWK��ZLWK�VFRUHV�UDQJLQJ�IURP�]HUR��LQGLFDWLQJ�
QRUPDO�JLQJLYD��WR�WKUHH��LQGLFDWLQJ�VHYHUH�LQÀDPPDWLRQ��
������7KH�*LQJLYDO� ,QGH[�ZDV� XVHG� WR� DVVHVV� WKH� EXFFDO�
VXUIDFH�RI�HDFK�WRRWK��7R�HYDOXDWH�WKH�SUHVHQFH�RI�LQÀDP-
mation in the gums, we used a method called gingival 
bleeding on probing (BOP). During both exams, all teeth 
were thoroughly checked on six surfaces. The score was 
obtained by inserting a periodontal probe no more than 
two mm into the sulcus at the gingival border, namely at 
the mesiobuccal line angle, and then advancing it down 
the buccal surface to the distobuccal line angle. After in-
specting each tooth in a quadrant, we documented the pres-
ence (1) or absence (0) of blood. The bleeding-on-probing 
score was determined by adding together the total number 
of teeth that showed bleeding areas for each person.

The periodontal pocket depth scores at six points of each 
tooth were evaluated using a periodontal probe, UNC-
15. Individuals with probing pocket depth (PPD) rang-
ing from 4 to 6 millimeters and clinical attachment level 
(CAL) of up to 4 millimeters are diagnosed with chronic 
periodontitis, indicating a mild to moderate loss of peri-
odontal support. Clinical attachment level (CAL) denotes 
WKH�GLVWDQFH�EHWZHHQ�WKH�FHPHQWRHQDPHO�MXQFWLRQ�DQG�WKH�
attached periodontal tissues (16). The diagnosis of ad-
vanced chronic periodontitis was made for patients with 
D�&$/�JUHDWHU�WKDQ���PP�DQG�33'�����PP�GXH�WR�VLJQL¿-
cant loss of periodontal support (17). 

7RRWK�PRELOLW\�ZDV�DVVHVVHG�DQG�FDWHJRUL]HG�DV�GHJUHHV�
1, 2, and 3 (18). Additionally, evaluations were conducted 
for tooth loss, diastemas (the space between two teeth), 
malocclusion, and radiographic examinations.

Statistical analysis
Descriptive statistics for the study group are presented as 
the means and standard deviations for continuous vari-
ables and as proportions for categorical variables such as 
gender, gingivitis, periodontitis, and diabetes.  Clinical 
characteristics of the patients were compared using the 
Student's t-test and the Chi-square method as appropriate. 
6WDWLVWLFDO� VLJQL¿FDQFH� ZDV� GHWHUPLQHG� E\� D� WZR�VLGHG�
p-value of 0.05 or lower. PASW statistical software was 
XWLOL]HG�IRU�WKH�DQDO\VLV�

RESULTS
This study reviewed the data of 357 patients. The patients 
ZHUH�FDWHJRUL]HG�LQWR� WZR�JURXSV� WR� WHVW�RXU�K\SRWKHVLV��
7KH�¿UVW�JURXS�FRPSULVHG�SDWLHQWV�GLDJQRVHG�ZLWK�JLQJL-
vitis, while the second group comprised those with peri-
odontitis. There were 175 patients diagnosed with gingi-
vitis and 182 with periodontitis. There were no gender 
differences between the groups.  Patients with periodon-
titis were slightly older than those with gingivitis (44.2 
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± 9.9 years vs. 36.2 ± 8.8 years , respectively, p=0.000). 
Patients with periodontitis had higher BMI than those with 
gingivitis (26.9 ± 4.3 kg/m² vs 24.7 ± 3.8 kg/m², respec-
WLYHO\��S ��������:H�GH¿QHG� LQGLYLGXDOV�FRQVXPLQJ�PRUH�
than 400 ml of coffee and/or tea as high consumers. The 
GH¿QLWLRQ� LV� EDVHG�RQ� H[LVWLQJ� VWXGLHV�GRFXPHQWHG� LQ� WKH�
literature that explore the health effects of these beverages 
(12, 13). The periodontitis group had a higher percentage of 
tea consumers than those with gingivitis (46.7% vs. 30.3%, 
respectively, p=0.001). Interestingly, the group with gingi-

vitis had more coffee consumers to those with periodontitis 
(17.7% vs 3.8 %, respectively, p=0.000) (Table I). 
The percentage of diabetic patients in the periodontitis 
group was higher compared to the gingivitis group. Spe-
FL¿FDOO\��WKHUH�ZHUH����GLDEHWLF�SDWLHQWV�LQ�D�SRSXODWLRQ�RI�
182, which amounts to 10.9% of the periodontitis group. 
In contrast, the gingivitis group had 5 diabetic patients out 
of 175, representing 2.9%. The difference was statistically 
VLJQL¿FDQW��S� ���������7DEOH�,����

$QDO\]LQJ� WKH� GDWD� FRQFHUQLQJ� GLDEHWHV�� WKHUH� ZHUH� ���
diabetic patients and 332 non-diabetic patients. Among 
the diabetic group, 20 individuals had periodontitis, 
which accounts for 80% of the diabetics. In comparison, 
162 non-diabetic patients had periodontitis, representing 
48.8% of this group (p=0.003).

7KH�SDWLHQWV�ZHUH�FDWHJRUL]HG�LQWR�IRXU�JURXSV�EDVHG�RQ�
their BMI: underweight, normal weight, overweight, and 
obese. This resulted in the following distribution: 6 pa-
WLHQWV�ZHUH�FODVVL¿HG�DV�XQGHUZHLJKW��%0,��������NJ�Pð���
160 patients were normal weight (BMI between 18.5 and 
24.9 kg/m²), 142 patients were overweight (BMI between 
��� DQG� ����� NJ�Pð��� DQG� ��� SDWLHQWV� ZHUH� FODVVL¿HG� DV�
REHVH��%0,������NJ�Pð���7DEOH�,,��
7KHUH�ZDV� D� VLJQL¿FDQW� GLIIHUHQFH� LQ� JHQGHU� DPRQJ� WKH�
groups (p=0.021). The proportion of females was high-
er in those with normal or underweight individuals. Also, 
WKHUH� ZDV� D� VLJQL¿FDQW� GLIIHUHQFH� LQ� DJH� EHWZHHQ� WKH�
groups (p=0.000). The patients were older in overweight 
and obese groups (Table II).
3HULRGRQWLWLV� SUHYDOHQFH� GLIIHUHG� VLJQL¿FDQWO\� LQ� WKH�
groups (p=0.000). The obese group revealed the highest 

percentage of patients with periodontitis (71.4% of the 
obese). Two of the six underweight patients (33.3%) had 
periodontitis. Among patients with normal weight, 61 had 
periodontitis (38.1%). Among overweight patients, 84 
were diagnosed with periodontitis (59.2%), while among 
obese patients, 35 had periodontitis (71.4%). The frequen-
F\�RI�SHULRGRQWLWLV�ZDV�VLJQL¿FDQWO\�FRUUHODWHG�ZLWK�%0,�
(p=0.000) (Table II). As the BMI increased, the percent-
age of periodontitis cases increased.

Our data revealed that people who brushed their teeth at 
OHDVW� RQFH� GDLO\� �UHJXODU� WRRWKEUXVKHUV�� GLIIHUHG� VLJQL¿-
cantly among groups (p=0.002). The percentage of regular 
toothbrushing decreased as the BMI increased. The obese 
group had a substantially lower toothbrushing practice 
(79.6%) than the normal weight (95,6%) and overweight 
individuals (92.9%) (Table II). Notably, most patients 
with normal or overweight body types continued to prac-
tice regular tooth-brushing habits. 
Additionally, when it came to tooth brushing after a late-
night snack, those with normal weight and underweight 
revealed the highest percentage of individuals brush-
ing their teeth after an extra snack late at night (5% and 

Table I. Patients' Clinical Characteristics
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16.7%, respectively). Despite the statistical difference (p= 
0.013), most patients in the four groups did not brush their 
teeth after a late-night snack (Table II).
7KH�SHUFHQWDJH�RI�KLJK�WHD�FRQVXPHUV�VLJQL¿FDQWO\�GLIIHUHG�
among the groups (p=0.042). The percentage of high tea 
consumers increased as the BMI increased. Data on high 
coffee consumption showed a distinctly different trend 
IURP�WKDW�RI�WHD��6LJQL¿FDQW�GLIIHUHQFHV�ZHUH�REVHUYHG�LQ�
the proportion of high coffee consumers among the various 
groups (p=0.001). Notably, as BMI increased, the propor-
tion of high-coffee consumers decreased (Table II).

3UHYDOHQFH� RI� GLDEHWHV� PHOOLWXV� GLIIHUHG� VLJQL¿FDQWO\�
among the groups (p=0.005). Similarly, the prevalence 
of hypertension was also different among the four groups 
(p=0.000). 

:KHQ�ZH�DQDO\]H�WKH�GDWD�FRQFHUQLQJ�QRUPDO�DQG�HOHYDW-
ed BMI, it is evident that individuals with a normal BMI 
compared to those with a higher BMI (including both 
RYHUZHLJKW� DQG� REHVH� FDWHJRULHV�� VKRZHG� D� VLJQL¿FDQW�
GLIIHUHQFH�LQ�KHDOWK�RXWFRPHV��6SHFL¿FDOO\��WKH�SUHYDOHQFH�
of diabetes was 10.9% among those with elevated BMI, 
compared to only 2.5% in the normal BMI group. Simi-
larly, hypertension rates were 10.5% for those with higher 
BMI, while only 4.8% for those with normal BMI (Table II).
�7KHUH�ZHUH�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�DPRQJ�

groups regarding soft drink consumption, late-night 
snacking, smoking, and the presence of hyperlipidemia 
(Table II).

DISCUSSION
Our research found that individuals with periodontitis had 
a higher BMI compared to those with gingivitis. We also 
IRXQG�WKDW�WKHUH�LV�D�VLJQL¿FDQW�FRUUHODWLRQ�EHWZHHQ�%0,�
and the risk of periodontitis. Additionally, we found that 
periodontitis is more prevalent in obese patients with a 
BMI of 30 kg/m2 or higher compared to those with a BMI 
EHORZ����NJ�P���7KHVH�¿QGLQJV�DUH�FRQVLVWHQW�ZLWK�SUH-
YLRXV�VWXG\��ZKLFK�KDV�LGHQWL¿HG�REHVLW\�DV�D�ULVN�IDFWRU�
for periodontitis. Although the exact cause-and-effect re-
lationship between obesity and periodontitis has not been 
fully explained, several theories exist. Most explanations 
IRFXV�RQ�KRZ�WKH�LQÀDPPDWRU\�SURFHVV�RI�REHVLW\�PD\�DI-
IHFW�WKH�DOUHDG\�LQÀDPHG�DUHD�LQ�WKH�SHULRGRQWLXP���������

7KH�VWXG\¶V�SULPDU\�REMHFWLYH�ZDV�WR�LQYHVWLJDWH�WKH�UHOD-
tionship between BMI and periodontal diseases by con-
ducting a comprehensive survey to assess daily eating 
KDELWV� DQG� RUDO� K\JLHQH� VHOI�FDUH��*LYHQ� WKH� OLPLWHG� H[-
isting literature on this topic, we sought to explore how 
adiposity, measured by BMI, contributes to the risk of 
periodontitis. Since an individual's daily eating habits in-
ÀXHQFH�DGLSRVLW\��ZH�DOVR�H[DPLQHG� WKH�HDWLQJ� VW\OHV�RI�

Table II. Clinical characteristics with regard to BMI 
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the study participants using a detailed questionnaire. It is 
ZLGHO\�UHFRJQL]HG�WKDW�WKH�PDFURQXWULHQW�PDNHXS�RI�IRRG�
and the timing of its consumption throughout the day play 
a crucial role in weight management (10). These factors 
may also impact oral hygiene and overall oral health, con-
VHTXHQWO\�LQÀXHQFLQJ�WKH�ULVN�RI�SHULRGRQWLWLV�

,Q�RXU�VWXG\�RI�����SDWLHQWV��ZH�IRXQG�VLJQL¿FDQW�GLIIHU-
ences in BMI, age, tea and coffee consumption, and dia-
betes mellitus prevalence between individuals diagnosed 
ZLWK�JLQJLYLWLV�DQG�WKRVH�ZLWK�SHULRGRQWLWLV��6SHFL¿FDOO\��
we observed that individuals with a higher BMI were 
more likely to have periodontitis, consume more tea, and 
have diabetes mellitus. Furthermore, the normal BMI 
group had approximately twice as many females as males. 
However, the female preponderance decreased in the high 
BMI group, and no gender difference was noted. Interest-
LQJO\��ZKLOH�PRVW�VXEMHFWV�GLG�QRW�EUXVK�WKHLU�WHHWK�DIWHU�DQ�
additional night-time snack, almost none of the patients, 
except one in the overweight group, brushed their teeth 
after an extra snack at night.

7KH� UHVHDUFK� ¿QGLQJV� VXJJHVW� WKDW� WHD� FRQVXPSWLRQ� FDQ�
directly or indirectly impact body weight and periodontal 
tissue. Although very scarce in the literature, long-term 
green tea consumption in males and black tea consump-
tion in females were associated with good oral health. 
However, a study by Huang and colleagues found that tea 
consumption alone does not affect oral health if you do not 
have good brushing habits (25). In Turkey, tea is a popular 
EHYHUDJH�RIWHQ�HQMR\HG�ZLWK�VXJDU�DQG�ELVFXLWV��$OWKRXJK�
WKH�TXHVWLRQQDLUH�GLG�QRW�VSHFL¿FDOO\�DGGUHVV�WKLV��WHD�FRQ-
sumption may contribute to weight gain due to the extra 
calories consumed with it, or it may directly affect oral 
health. Further clinical studies are needed to understand 
better the relationship between tea consumption, peri-
odontal health, and body weight. 

Our study found that coffee consumption was more prev-
alent among individuals with gingivitis and normal BMI. 
Frequent tea drinkers are likely to consume less coffee. 
A recent meta-analysis that investigated the relationship 
between coffee consumption and periodontitis found no 
relationship between coffee consumption and periodonti-
tis (26). However, more research is required to explore the 
potential link between coffee consumption, lower BMI, 
and reduced frequency of periodontitis.

Most diabetic patients had a high BMI, which is not sur-
prising, as Type 2 Diabetes mellitus is typically diagnosed 
in individuals with insulin resistance related to obesity. 
6LPLODUO\�� LW
V� QRW� VXUSULVLQJ� WR� ¿QG�PRUH� FDVHV� RI� SHUL-
odontitis in the group of diabetic patients. Diabetes melli-
tus is a leading risk factor for periodontitis, but until now, 
the underlying molecular mechanisms remain unclear. In 
individuals with diabetes, the diabetic milieu with hyper-
glycemia, increased oxidative stress, microangiopathy, 
and increased susceptibility to local infections may ele-

vate the risk of periodontitis (27).
In conclusion, our study explores the connection between 
SHULRGRQWLWLV� DQG� LQFUHDVHG�%0,�� SDUWLFXODUO\� HPSKDVL]-
ing unhealthy eating habits that lead to higher levels of 
body fat and inadequate oral hygiene practices after meals 
DQG�VQDFNV��:H�UHDI¿UPHG�WKH�VWURQJ�DVVRFLDWLRQ�EHWZHHQ�
%0,� DQG� SHULRGRQWLWLV�� KLJKOLJKWLQJ� DGGLWLRQDO� ¿QGLQJV�
regarding the negative effects of high tea consumption 
(more than 400 ml per day) and poor self-care in oral hy-
giene on the risk of periodontitis.

The primary limitation of our study is that it is based on 
VXUYH\� GDWD�� 5HVSRQVHV� PD\� UHÀHFW� FXUUHQW� OLIHVW\OHV��
whereas the development of obesity and periodontitis typ-
LFDOO\�RFFXUV�RYHU�D�ORQJHU�SHULRG��$V�D�UHVXOW��RXU�¿QGLQJV�
may differ when considered over an extended timeframe.

CONCLUSION
Our study provides a foundation for future research in-
volving a large patient population to investigate the cor-
relation between tea consumption, BMI, and periodontitis.  
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OD�&KXUJ�6WUDXV�6HQGURPX��&66��EDúOÕFD�DVWÕP�YH�SHULIHU�
DO� HR]LQR¿OLQLQ� HúOLN� HWWL÷L�� YDVN�OLWH� ED÷OÕ� PXOWLVLVWHPLN�
WXWXOXPXQ� �|]HOOLNOH� DNFL÷HU�� EXUXQ�� VLQ�VOHU�� FLOW�� HNOHP��
VLQLUOHU�� JDVWURLQWHVWLQDO� VLVWHP�� NDOS� YH� E|EUHN�� ROGX÷X��
GRNXODUGD� HR]LQR¿OLN� LQ¿OWUDV\RQ� YH� N�o�N�RUWD� YDVN�OHU�
\DSÕODUÕQ�QHNURWL]DQ��JUDQ�ORPDW|]�LQÀDPDV\RQX�LOH�NDUDN�
WHUL]H�VLVWHPLN�ELU�KDVWDOÕNWÕU��2Q�EHú�<HWPLú�\DúODUÕ�DUDVÕQ�
GD�J|U�OHELOHQ�KDVWDOÕ÷ÕQ�RUWDODPD�J|U�OPH�\DúÕ�LVH����FL�
YDUÕQGDGÕU� ��������<ÕOOÕN� LQVLGDQVÕ��������¶GH�����YDND� LOH�
ROGXNoD�QDGLU�J|U�OPHNWHGLU��.OLQL÷LPL]H�GLUHQoOL�&�UHDNWLI�
SURWHLQ��&53��\�NVHNOL÷L� LOH�EDúYXUDQ�YH�UHQDO� WXWXOXPXQ�
|Q�SODQGD�ROGX÷X����\DúÕQGDNL�HUNHN�KDVWD�WDUWÕúÕODFDNWÕU�

Olgu Sunumu
$OWPÕú� \DúÕQGD� HUNHN� KDVWD�� KDOVL]OLN�� \RUJXQOXN�� JHFH�
WHUOHPHVL� YH� Y�FXGXQXQ� GH÷LúLN� E|OJHOHULQGH� �NROGD�� GX�
GDN� oHYUHVLQGH�� ER\XQGD�� J|÷�VWH�� DUD� DUD� RODQ� NDúÕQWÕOÕ�
G|N�QW�O�� OH]\RQODU� QHGHQL\OH� EDúYXUGX�� 'DKLOL\H� SR�
OLNOLQLN� EDúYXUXVX� |QFHVL� GL]� HNOHPLQGH� GDKD� oRN� ROPDN�
�]HUH� \D\JÕQ� HNOHP� YH� NDV� D÷UÕVÕ� ROPDVÕ� QHGHQL\OH� ¿]LN�
WHGDYL� SROLNOLQL÷LQH� EDúYXUDQ� KDVWD\D� \DSÕODQ� WHWNLNOHUGH�
URPDWRLG�IDNW|U�SR]LWLI��DQWL�FFS�QHJDWLI�RODUDN�UDSRUODQPÕú�
YH� WDP� WDQÕVÕ� NRQXODPDGDQ� WDNLEH� DOÕQPÕú��<DNODúÕN���\ÕO�
|QFH�DVWÕP�WDQÕVÕ�NRQDQ�KDVWD��HIRUOD�DUWDQ�WLSWH�QHIHV�GDUOÕ÷Õ�
LIDGH�HGL\RUGX��$VWÕP�WHGDYLVL�LoLQ�X]XQ�HWNLOL�E��PLPHWLN��
DQWLKLVWDPLQLN���PRQWHOXNDVW�YH�VWHURLG�WHGDYLVL�DOGÕ÷ÕQÕ�DQ�
FDN� WHGDYLGHQ� EHOLUJLQ� ID\GD� J|UHPHGL÷LQL� EHOLUWLOL\RUGX��
%Hú� \ÕO� |QFH� QD]DO� SROLS� RSHUDV\RQX� ROPXú�� ��� \ÕO�SDNHW�
VLJDUD�LoHQ����\ÕO�|QFH�EÕUDNPÕú�RODQ�KDVWD��]DPDQ�]DPDQ�
|]HOOLNOH�DOW�HNVWUHPLWHOHUGH�ROPDN��]HUH�Y�FXGXQXQ�oHúLWOL�
E|OJHOHULQGH��]HUL�NUXWOX��NDúÕQWÕOÕ�YH�NÕ]DUÕN�OH]\RQODUÕQÕQ�
RUWD\D�oÕNWÕ÷ÕQÕ�YH�NHQGL�NHQGLQH�L\LOHúWL÷LQL� LIDGH�HWPHN�
WH\GL��ùHNLO�����

        

�������ùHNLO����+DVWDQÕQ�DUD�DUD�RODQ�NDúÕQWÕOÕ�OH]\RQODUÕ

$\DNODUGD� YH� HOOHUGH� X\XúPD�� D÷UÕ� YH� NDUÕQFDODQPD�
úLNk\HWOHULQLQ� �� \ÕOGDQ� EHUL� ROGX÷XQX� EHOLUWPHNWH\GL��
6RQ� �� KDIWDGÕU� JHFH� WHUOHPHOHULQLQ� DUWWÕ÷ÕQÕ�� NDV� HNOHP�
D÷UÕODUÕQÕQ� ROGX÷XQX�� NLOR� YHUGL÷LQL�� EX� úLNk\HWOHUOH� GÕú�
PHUNH]�EDúYXUXVXQGD�VDGHFH�DQWLEL\RWHUDSL�DOGÕ÷ÕQÕ�DQFDN�
ID\GD�J|UPHGL÷LQL�LIDGH�HWPHNWH\GL��

0XD\HQHVLQGH�JHQHO�GXUXP�RUWD�L\L��ELOLQo�DoÕN��RU\DQWH�
YH� NRRSHUH\GL�� .DQ� EDVÕQFÕ� ������PP+J�� QDEÕ]� ���GN�
LGL�� 6ROXQXP� VLVWHP� PXD\HQHVLQGH� \D\JÕQ� HNVSLUDWXDU�
URQN�VOHUL�PHYFXWWX��%DWÕQ�YH�GL÷HU�VLVWHPOHULQ�PXD\HQH�
VLQGH�SDWRORMLN�EXOJX�\RNWX��/DERUDWXYDU�LQFHOHPHOHULQGH�
HULWURVLW�VHGLPDQWDV\RQ�KÕ]Õ����PP�VDDWWH��&53�����PJ�GO�
LGL��+HPRJUDP�GD�+E����JU�GO��+FW��������/|NRVLW��������
�X/��7URPERVLW���������X/�YH�7RWDO�(R]LQR¿O�VD\ÕVÕ�������
X/� EXOXQGX�� 3HULIHULN� NDQGD� *UDQ�ORVLW� ����� /HQIRVLW�
����(R]LQR¿O�����RODUDN�EHOLUJLQ�DUWPÕú�LGL��7RWDO�VHUXP�
,J(� ���� ,8�PO� �1RUPDOL� ������� EXOXQGX��%L\RNLP\DVDO�
LQFHOHPHOHUGH� /'+� ���� 8�/�� .UHDWLQ� ����� PJ�GO�� hUH��
�����PJ�GO�LGL��6SRW�LGUDUGD�3URWHLQ��.UHDWLQ�RUDQÕ�����JU�
GO��1RUPDOL������JU�J�Q���|Oo�OP�ú�ROXS�HN�LGUDU�WHWNLNOHUL�
QRUPDO�DUDOÕNWD\GÕ��+E$�F�������+%V$J������+&9����YH�
+,9����EXOXQGX��.DQDPD�YH�SÕKWÕODúPD�WHVWOHUL�QRUPDOGL��
$1$� QHJDWLI�� &��&�� QRUPDO�� URPDWRLG� IDNW|U� ��� ,8�PO�
������ ,8�PO��KD¿I�\�NVHN� LGL�� S�$1&$����GH÷HUOHULQGH�
EXOXQGX��+DVWDQÕQ�\DWÕúÕ�VÕUDVÕQGD�����&�DWHúL�ROPDVÕ�QH��
GHQL\OH�N�OW�UOHUL�DOÕQGÕ��.DQ��LGUDU�YH�ER÷D]�N�OW�UOHUL�LOH�
*DLWD�SDQHOL�QHJDWLI�LGL��$\UÕFD�EDNÕODQ�725&+�JUXEX�SD�
WRMHQOHU�QHJDWLIWL�

+DVWD�\DWÕúÕ�VRQUDVÕQGD�DNXW�E|EUHN�KDVDUÕ�WDQÕVÕ\OD�\DNÕQ�
WDNLS�HGLOGL÷L�JLEL��QHIURWRNVLN�DMDQ�NXOODQPD�|\N�V��RO�
PD\DQ�KDVWDQÕQ�UHQDO�IRQNVL\RQODUÕ�SURJUHVLI�RODUDN�\�N�
VHOL\RUGX��
6ROXQXP� IRQNVL\RQ� WHVWLQGH� EHOLUJLQ� REVWU�NVL\RQD� DLW�
EXOJX�VDSWDQPDGÕ��7RUDNV�\�NVHN�o|]�Q�UO�NO��ELOJLVD\DUOÕ�
WRPRJUD¿GH�KHUKDQJL�ELU�SDWRORML�VDSWDQPDGÕ��(OHNWURQ|UR�
JUD¿N�LQFHOHPH�GH�VRO�WLELDO�YH�SHURQHDO�DPSOLW�GOHU�G�ú�N�
L]OHQGL��%LODWHUDO�PHGLDQ�YH�XOQDU�VLQLU�DPSOLW�GOHUL�G�ú�N�
L]OHQPLú�ROXS�GX\XVDO�SROLQ|URSDWL�PHYFXWWX��%DWÕQ�XOWUD�
VRQRJUD¿VLQGH�KHU�LNL�E|EUHN�SDUDQNLP�HNRMHQLWHVL�JUDGH�
��DUWPÕú��E|EUHN�ER\XWODUÕ�QRUPDO�ROXS�LQWUDDEGRPLQDO�RU�
JDQ�YH�\DSÕODUGD�SDWRORML�EXOXQPDGÕ�

2OJXPX]GD�����JU�J�Q�SURWHLQ�UL�WHVSLW�HGLOPHVL�QHGHQL\��
OH�UHQDO�EL\RSVL�SODQODQGÕ�YH�SURWHLQ�UL�D\ÕUÕFÕ�WDQÕVÕ�LoLQ�
WHVWOHU�LVWHQGL��

5HQDO� EL\RSVL� VRQXFX�$1&$� LOLúNLOL� YDVN�OLW� LOH� X\XP�
OX� RODUDN� UDSRUODQGÕ� YH� HR]LQR¿OL� YDUOÕ÷Õ�� DVWÕP� WDQÕVÕ��
SURWHLQ�UL� YH� S�$1&$� SR]LWLÀL÷L� QHGHQL\OH� ROJXPX]GD�
(R]LQR¿OLN� *UDQ�ORPDW|]� 3ROLDQMLWLV� RODUDN� GH÷HUOHQGL�
ULOGL� YH� KDVWD\D� D]DWLRS�ULQ� �PJ�NJ�J�Q�� �� PJ�NJ�J�Q�
VWHURLG�WHGDYLVL�GR]XQGD�LPP�QVXSUHVLI�WHGDYLVL�EDúODQGÕ��
+DVWDQÕQ� NRQWURO� WHWNLNOHULQGH� KHPRJUDPGD� HR]LQR¿OLVL�
QRUPDOH�G|QG���NUHDWLQ�GH÷HUOHUL��&53�YH�VHGLPHQWDV\RQ�
GH÷HUOHULQGH�L\LOHúPH�ROGX��$\UÕFD�WHGDYLQLQ�LON�KDIWDVÕQ�
GD�KDVWD�HO�YH�D\DNODUÕQGDNL�úLNk\HWOHULQ�JHoWL÷LQL��QHIHV�
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GDUOÕ÷Õ�\DúDPDGÕ÷ÕQÕ�JHQHO�GXUXPXQXQ�GDKD�L\L�ROGX÷XQX�
LIDGH�HGHUHN� WDEXUFX�ROPDN� LVWHGL��+DVWD\D���PJ�NJ�J�Q�
��J�QO�N�VWHURLG�WHGDYLVL�VRQUDVÕ�GR]XQXQ�D]DOWÕODUDN�NHV�
LOPHVL� SODQODQGÕ��+DVWDQHPL]GHQ� WDEXUFX�ROGXNWDQ� VRQUD�
KDVWDQÕQ�7�UNL\H¶GH�PHYFXW�RODQ�NLúLVHO�KDVWD�VD÷OÕN�ND\�
GÕ� VLVWHPLQGHQ� WDNLSOHULQGH�PHYFXW� WHGDYL� NHVLOHUHN� VLN�
ORIRVIDPLGH� JHoLOGL÷L� |÷UHQLOGL��$QFDN� KDVWD� LOH� LOHWLúLP�
NXUXODPDGÕ÷ÕQGDQ� WHGDYL� UHMLPL� KDNNÕQGD� GHWD\OÕ� ELOJL�
DOÕQDPDGÕ��+DVWDQH\H�ND\ÕWOÕ�QXPDUDGDQ�XODúÕOPDN�LVWHQVH�
GH�EDúDUÕOÕ�ROXQDPDGÕ��

7$57,ù0$
3ROLDQMLWOL� HR]LQR¿OLN� JUDQ�ORPDWR]LV� HULúNLQ� EDúODQJÕoOÕ�
DVWÕP��RUJDQ�WXWXOXPX�LOH�ELUOLNWH�NDQ�YH�GRNX�HR]LQR¿OL�
VL� YH� N�o�N�RUWD� GDPDU� YDVN�OLWL� LOH� NDUDNWHUL]H�� LPP�Q�
DUDFÕOÕ�QDGLU�ELU�KDVWDOÕNWÕU������øNL�DQD�NOLQLNRSDWRORMLN�DOW�
JUXS�PHYFXW�ROXS��$1&$�VRQXFXQD�J|UH�D\ÕUW�HGLOHELOLU��
LNL�DQD�DOW�JUXSWDQ�LONL��EDVNÕQ�YDVN�OLWLN�OH]\RQXQ�ROGX��
÷X�ELU�$1&$�SR]LWLI�DOW�N�PHVL��LNLQFLVL��EHOLUJLQ�HR]LQR�
¿OL� LOH� LOLúNLOL�RUJDQ� WXWXOXPX�RODQ�ELU�$1&$�QHJDWLI�DOW�
N�PHVL������7DEOR�,���dRN�DoÕN�ELU�HW\RORMLN�IDNW|U�WDQÕP�
ODQPDPÕú� ROXS�� KDVWDOÕNWD� VRQ� ��� \ÕOGD� FLGGL� JHOLúPHOHU�
ND\GHGLOPLúWLU�����

7DEOR�,��$1&$�'XUXPXQD�*|UH��3ROLDQMLWLVOL�(R]LQR¿OLN�*UDQ�ORPDWL�
VL]�+DVWDODUÕQÕQ�$QD�.OLQLN�g]HOOLNOHUL�YH�6RQXoODUÕ�

�

$1&$��(*3$¶ODUÕQ�VDGHFH�������¶ÕQGD�SR]LWLIWLU��������
*UDQ�ORPDWRVL]OL� SROLDQMLWLV� �*3$�� � YH�PLNURVNRSLN�SR�
OLDQMLWOHULQ� �� �����¶ÕQGD� SR]LWLIWLU� ���� ����$\UÕFD� (*3$�
KDVWDODUÕQÕQ�ELU�NÕVPÕ�KLoELU�SDWRORMLN�YDVN�OLW�NDQÕWÕ�J|V�

WHUPH\HELOLU��%X�KDVWDODU�KLSHUHR]LQR¿OLN�VHQGURPODU�YH\D�
HR]LQR¿OLN�DNFL÷HU�KDVWDOÕ÷Õ�DUDVÕQGD�GD�VÕQÕÀDQGÕUÕODELOLU�
���������

(*3$�� SURGURPDO�� HR]LQR¿OLN� YH� YDVN�OLWLN� ID]� ROPDN�
�]HUH��o�IDUNOÕ�ID]GD�LOHUOH\HQ�VLVWHPLN�ELU�KDVWDOÕNWÕU�������
3URGURPDO� ID]GD� DVWÕP� YH� VLQ�]LW� KDNLPNHQ� EHOLUVL]� ELU�
V�UH�VRQUD�������\ÕO�RUWDODPD��HR]LQR¿OL�YH�RUJDQ�LQ¿OWUDV��
\RQX� JHOLúHELOPHNWHGLU� ����� *HFLNPLú� ID]GD� YDVN�OLWLN�
VHPSWRPODU��JORPHUXORQHIULWOHU��Q|URSDWL��SDOSDEO�Q|URSD�
WL�� RUWD\D� oÕNPDNWDGÕU� ����� $QFDN� EX� ID]ODU� ELUELUL\OH�
|UW�úHELOLU�YH\D�KLo�NOLQLN�EXOJX�YHUPH\HELOLU��(*3$¶QÕQ�
NOLQLN�IHQRWLSL�VRQ�GHUHFH�GH÷LúNHQGLU������

(Q�J�QFHO�YH�NDEXO�J|UP�ú�VÕQÕÀDQGÕUPD�NULWHUOHUL��(*3$�
LoLQ� ����� $PHULNDQ� 5RPDWRORML� .ROHML� YH� $YUXSD� 5R�
PDWRORML� 'HUQHNOHUL� %LUOL÷L� �$&5�(8/$5��� WDUDIÕQGDQ�
WDQÕPODQPÕúWÕU� �����$&5�(8/$5�����������GX\DUOÕOÕ÷D�
YH������|]J�OO�÷H�VDKLSWLU�
��2EVWU�NWLI�KDYD�\ROX�KDVWDOÕ÷Õ�����
���1D]DO�SROLSOHU�����
���0RQRQHXULWLV�PXOWLSOHNV�����
���(R]LQR¿OL���]����OLWUH�����
���%L\RSVLGH�HNVWUDYDVN�OHU�HR]LQR¿OLN�EDVNÕQ�LQÀDPDV\RQ�
����
���F$1&$�YH\D�DQWL�35��LoLQ�SR]LWLI�WHVW��í��
���+HPDW�UL��í��

dHúLWOL� WDQÕ�NULWHUOHULQLQ�ROPDVÕ�KDVWDGDQ�KDVWD\D�GH÷LúHQ�
oRNOX�NOLQLN�YH�ODERUDWXYDU�EHOLUWLOHUH�QHGHQ�ROXU�
2OJXPX]�$&5�(8/$5������NULWHOHULQGHQ����SXDQ��]H�
ULQL�NDUúÕODPDNWD\GÕ��2OJXPX]GD�|Q�SODQGD�UHQDO�IRQNVL�
\RQGD� ER]XNOXN� PHYFXW� ROXS� VWDQGDUW� WHGDYL\H� FHYDS�
YHUPHPHNWH\GL�� 6HNRQGHU� ULVN� IDNW|UOHUL� ROPDPDVÕQD�
UD÷PHQ�����JU��J�Q�SURWHLQ�UL�PHYFXWWX��+DVWD�DQHPQH]�
LQGH�JHoPLúWH�G|N�QW�OHULQLQ�ROGX÷XQX�EHOLUWPHVL�QHGHQL�
\OH�YDVN�OLW�G�ú�Q�OG���WHVWOHU�\DSÕOGÕ�YH�EDNÕODQ�WHVWOHUGH�
S�$1&$���� VDSWDQGÕ�� (*3$�GD� E|EUHN� WXWXOXPX�� GL÷HU�
$1&$�SR]LWLI� YDVN�OLWOHUH� J|UH�GDKD�QDGLU� YH�GDKD� úLG�
GHWOLGLU�������øGUDU�DQRUPDOOLNOHUL�KDVWDODUÕQ�G|UWWH�ELULQGH�
EXOXQXUNHQ�VRQ�G|QHP�E|EUHN�\HWPH]OL÷L�QDGLU�J|U�OPHN��
WHGLU�� +Õ]OÕ� LOHUOH\HQ� JORPHU�ORQHIULW� ��� NDGDU� ROJXGD�
VDSWDQDELOLU������*HQHOOLNOH�KD¿I�ROPDNOD�EHUDEHU��E|EUHN�
WXWXOXPX�PRUWDOLWHQLQ�ED÷ÕPVÕ]�ULVN�IDNW|U�G�U������

3HULIHULN� VLQLU� VLVWHPL�� KDVWDODUÕQ����¶VLQGHQ� ID]ODVÕQGD�
WXWXOXU�� Q|URSDWL� JHQHOOLNOH� úLGGHWOLGLU�� VHQVRUL\RPRWRU�
RODELOLU� YH�G�ú�N� HO�D\D÷D�QHGHQ�RODELOPHNWHGLU� ���� �����
(OHNWURQ|URJUD¿GH��DNVRQDO�KDVDUOD�X\XPOX�YH�DVLPHWULN��
D\UÕ�VLQLU�DODQODUÕQÕ�LoHUHQ�PRQRQ|ULWLV�PXOWLSOHNV�DGÕ�YHUL��
OHQ�ELU�SDWHUQ�YH\D�SROLQ|URSDWL�úHNOLQGH�ELU�VH\LU�L]OH\H�
ELOLU�� 2OJXPX]GD� GD� \DSÕODQ� HOHNWURQ|URJUD¿GH� GX\XVDO�
WLSWH�SROLQ|URSDWL�ROGX÷X�YH�EX�\DNÕQPDODUÕQÕQ�VWHURLG�WH�
GDYLVL�EDúODQGÕNWDQ�VRQUD�NÕVPHQ�JHULOHGL÷L�J|U�OG��
(R]LQR¿OL� KHPHQ� KHPHQ� KHU� \HUGH� EXOXQXU� YH� KDVWDOÕN�
DNWLYLWHVL\OH� LOLúNLOLGLU� ������ &53�� (65� JLEL� LQÀDPDWXDU�
EHOLUWHoOHU� DNWLI� ID]GD�� |]HOOLNOH� KDVWDOÕ÷ÕQ� EDúODQJÕFÕQGD�
\�NVHOLU� ����� 2OJXPX]GD� LQÀDPDWXDU� EHOLUWHoOHUGH� \�N�
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VHNOLN�ROPDVÕ�QHGHQL\OH�GÕú�PHUNH]GH�DQWLEL\RWHUDSL�DOPÕú�
DQFDN�&53�GH÷HUOHULQGH�JHULOHPH�ROPDPÕúWÕ��,J(�VÕNOÕNOD�
\�NVHN�RODELOLU��+DVWDPÕ]GD�ROGX÷X�JLEL�ELU�NÕVPÕQGD�GD�
G�ú�N�WLWUHGH�5)�SR]LWLÀL÷L�RODELOLU�������$\UÕFD�KDVWDODU�
GD�ULQLW�YH�VLQ�]LWWH�JHOLúHELOLU�������+DVWDODUÕQ�QHUHGH\VH�
\DUÕVÕQGD�SROLSR]LV�YDUGÕU�������2OJXPX]�V�UHNOL� ULQLW�YH�
VLQ�]LW� \DNÕQPDODUÕQÕQ� ROGX÷XQX�� GDKD� |QFH� QD]DO� SROLS�
QHGHQL\OH�RSHUH�HGLOGL÷LQL�EHOLUWPHNWH\GL�

3DOSDEO�SXUSXUD��EDúOÕFD�NXWDQ|]�EXOJX�LNHQ�ED]Õ�KDVWDODU�
GD�JUDQ�ORPDWR]�LQ¿OWUDWODUOD�NDUDNWHUL]H�RODELOHQ�\DODQFÕ�
�UWLNHU\DO� G|N�QW��ELOGLULOPHNWHGLU� �����+DVWDPÕ]�GD� DQ�
DPQH]LQGH� EHOLUOL� ]DPDQODUGD� Y�FXGXQ� NRO� EDFDN� JLEL�
GH÷LúLN� E|OJHOHULQGH� RUWD\D� oÕNDQ� NDúÕQWÕOÕ�� �]HUL� NUXWOX�
KLSHUHPLN�G|N�QW�OHULQ�ROGX÷XQX�EHOLUWL\RUGX��

SONUÇ
(*3$��QDGLU�J|U�OPHVL�YH�VLVWHPLN�VHPSWRPODUÕ�ROPDVÕQD�
UD÷PHQ�WDQÕVÕ�oR÷X�NH]�DWODQDQ�ELU�KDVWDOÕNWÕU��*HQHOOLNOH�
E|EUHN� IRQNVL\RQODUÕQGD� ER]XNOXN� ROGX÷XQGD� WDQÕ� úDQVÕ�
DUWDQ�EX�KDVWDOÕ÷D�GLNNDWL�oHNPHN�LVWHGLN��0XOWLVLVWHP�WX�
WXOXPXQ�HúOLN�HWWL÷L�DVWÕP��HR]LQR¿OL�YH�,J(�G�]H\L�\�N�
VHNOL÷L�V|]�NRQXVX�LVH�(*3$¶QÕQ�KDWÕUODQPDVÕ�JHUHNWL÷L�YH�
ROJXODUD�HUNHQ�WDQÕ�NRQPDVÕ�YH�X\JXQ�WHGDYL�EDúODQPDVÕ�
LOH� \DúDP� V�UHOHULQLQ� X]DWÕOPDVÕQÕQ�P�PN�Q� RODELOHFH÷L�
LIDGH�HGLOPHNWHGLU�

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

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

)LQDQVDO�'HVWHN��
<D]DUODU�EX�oDOÕúPD�LoLQ�¿QDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\�
DQ�HWPLúOHUGLU�
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-HQQHWWH�-&��)DON�5-��%DFRQ�3$��%DVX�1��&LG�0&��
)HUUDULR�)��)ORUHV�6XDUH]�/)��*URVV�:/��*XLOOHYLQ�/��
+DJHQ�(&��+RIIPDQ�*6��-D\QH�'5��.DOOHQEHUJ�&*��
/DPSUHFKW�3��/DQJIRUG�&$��/XTPDQL�5$��0DKU�$'��
0DWWHVRQ�(/��0HUNHO�3$��2]HQ�6��3XVH\�&'��5DV�
PXVVHQ�1��5HHV�$-��6FRWW�'*��6SHFNV�8��6WRQH�-+��
7DNDKDVKL�.��:DWWV�5$������� UHYLVHG� ,QWHUQDWLRQDO�
&KDSHO�+LOO�&RQVHQVXV�&RQIHUHQFH�1RPHQFODWXUH�RI�
9DVFXOLWLGHV��$UWKULWLV�5KHXP�������������������

7ULYLROL�*��7HUULHU�%��9DJOLR�$��(RVLQRSKLOLF�JUDQXOR�
PDWRVLV�ZLWK�SRO\DQJLLWLV��XQGHUVWDQGLQJ�WKH�GLVHDVH�
DQG�LWV�PDQDJHPHQW��5KHXPDWRORJ\��2[IRUG���������
���6XSSO����LLL���LLL����

6DEOp�)RXUWDVVRX�5��&RKHQ�3��0DKU�$��3DJQRX[�&��
0RXWKRQ�/��-D\QH�'��%ORFNPDQV�'��&RUGLHU�-)��'HOD�
YDO�3��3XHFKDO�;��/DXTXH�'��9LDOODUG�-)��=RXOLP�$��
*XLOOHYLQ�/��)UHQFK�9DVFXOLWLV�6WXG\�*URXS��$QWLQHX�
WURSKLO�F\WRSODVPLF�DQWLERGLHV�DQG�WKH�&KXUJ�6WUDXVV�
V\QGURPH��$QQ�,QWHUQ�0HG��������������������

&RPDUPRQG�&��3DJQRX[�&��.KHOODI�0��&RUGLHU�-)��
+DPLGRX�0��9LDOODUG�-)��0DXULHU�)��-RXQHDX�6��%L�
HQYHQX�%�� 3XpFKDO�;��$XPDvWUH�2��/H�*XHQQR�*��
/H�4XHOOHF�$��&HYDOORV�5��)DLQ�2��*RGHDX�%��6HURU�
5��'XQRJXp�%��0DKU�$��*XLOSDLQ�3��&RKHQ�3��$RXED�
$��0RXWKRQ�/��*XLOOHYLQ�/��)UHQFK�9DVFXOLWLV�6WXG\�
*URXS��(RVLQRSKLOLF�JUDQXORPDWRVLV�ZLWK�SRO\DQJLLWLV�
�&KXUJ�6WUDXVV���FOLQLFDO�FKDUDFWHULVWLFV�DQG�ORQJ�WHUP�
IROORZXS�RI� WKH�����SDWLHQWV�HQUROOHG� LQ� WKH�)UHQFK�
9DVFXOLWLV�6WXG\�*URXS�FRKRUW��$UWKULWLV�5KHXP�������
��������������

0RRVLJ�)��%UHPHU�-3��+HOOPLFK�%��+ROOH�-8��+ROO�8O�
ULFK�.��/DXGLHQ�0��0DWWKLV�&��0HW]OHU�&��1|OOH�%��
5LFKDUGW� *�� *URVV� :/�� $� YDVFXOLWLV� FHQWUH� EDVHG�
PDQDJHPHQW�VWUDWHJ\�OHDGV�WR�LPSURYHG�RXWFRPH�LQ�
HRVLQRSKLOLF�JUDQXORPDWRVLV�DQG�SRO\DQJLLWLV��&KXUJ�
6WUDXVV��(*3$���PRQRFHQWULF�H[SHULHQFHV�LQ�����SD�
WLHQWV��$QQ�5KHXP�'LV���������������������

6LQLFR� 5$�� 'L� 7RPD� /�� 0DJJLRUH� 8�� %RWWHUR� 3��
5DGLFH�$��7RVRQL�&��*UDVVHOOL�&��3DYRQH�/��*UHJRULQL�
*��0RQWL�6��)UDVVL�0��9HFFKLR�)��&RUDFH�&��9HQHJRQL�
(��%X]LR�&��3UHYDOHQFH�DQG�FOLQLFDO�VLJQL¿FDQFH�RI�DQ�
WLQHXWURSKLO�F\WRSODVPLF�DQWLERGLHV�LQ�&KXUJ�6WUDXVV�
V\QGURPH��$UWKULWLV�5KHXP����������������������

*XLOOHYLQ�/��&RKHQ�3��*D\UDXG�0��/KRWH�)��-DUURXV�
VH�%��&DVDVVXV�3��&KXUJ�6WUDXVV�V\QGURPH��&OLQLFDO�
VWXG\�DQG�ORQJ�WHUP�IROORZ�XS�RI����SDWLHQWV��0HGL�
FLQH��%DOWLPRUH���������������������

%DFFLX�$��%DFFLX�6��0HUFDQWH�*��,QJHJQROL�)��*UDV�
VHOOL�&��9DJOLR�$��3DVDQLVL�(��9LQFHQWL�9��*DULQL�*��
5RQGD�1��)HUUL�7��&RUUDGL�'��%X]LR�&��(DU��QRVH�DQG�
WKURDW� PDQLIHVWDWLRQV� RI� &KXUJ�6WUDXVV� V\QGURPH��
$FWD�2WRODU\QJRO��������������������

9DOHQW�3��.OLRQ�$'��+RUQ\�+3��5RXIRVVH�)��*RWOLE�
-��:HOOHU�3)��+HOOPDQQ�$��0HW]JHURWK�*��/HLIHUPDQ�
.0��$URFN�0��%XWWHU¿HOG�-+��6SHUU�:5��6RWODU�.��
9DQGHQEHUJKH�3��+DIHUODFK�7��6LPRQ�+8��5HLWHU�$��
*OHLFK�*-��&RQWHPSRUDU\�FRQVHQVXV�SURSRVDO�RQ�FUL�
WHULD�DQG�FODVVL¿FDWLRQ�RI�HRVLQRSKLOLF�GLVRUGHUV�DQG�
UHODWHG� V\QGURPHV�� -�$OOHUJ\� &OLQ� ,PPXQRO� ������
���������������H���

-HRQJ�<-��.LP�.,��6HR� ,-��/HH�&+��/HH�.1��.LP�
.1��.LP�-6��.ZRQ�:-��(RVLQRSKLOLF�OXQJ�GLVHDVHV��D�
FOLQLFDO��UDGLRORJLF��DQG�SDWKRORJLF�RYHUYLHZ��5DGLR�
JUDSKLFV���������������������GLVFXVVLRQ��������

/DQKDP�-*��(ONRQ�.%��3XVH\�&'��+XJKHV�*5��6\V�
WHPLF�YDVFXOLWLV�ZLWK�DVWKPD�DQG�HRVLQRSKLOLD��D�FOLQ�
LFDO�DSSURDFK�WR�WKH�&KXUJ�6WUDXVV�V\QGURPH��0HGL�
FLQH��%DOWLPRUH����������������������

6LQLFR�5$��'L�7RPD�/��0DJJLRUH�8��7RVRQL�&��%RWWH�
UR�3��6DEDGLQL�(��*LDPPDUUHVL�*��7XPLDWL�%��*UHJR�
ULQL�*��3HVFL�$��0RQWL�6��%DOHVWULHUL�*��*DULQL�*��9HF�
FKLR�)��%X]LR�&��5HQDO�LQYROYHPHQW�LQ�&KXUJ�6WUDXVV�
V\QGURPH��$P�-�.LGQH\�'LV��������������������

&DWWDQHR�/��&KLHULFL�(��3DYRQH�/��*UDVVHOOL�&��0DQ�
JDQHOOL�3��%X]LR�&��3DYHVL�*��3HULSKHUDO�QHXURSDWK\�LQ�
:HJHQHU
V�JUDQXORPDWRVLV��&KXUJ�6WUDXVV�V\QGURPH�
DQG� PLFURVFRSLF� SRO\DQJLLWLV�� -� 1HXURO� 1HXURVXUJ�
3V\FKLDWU\�����������������������

*XLOSDLQ�3��$XFODLU�-)��7DPE\�0&��6HUYHWWD]�$��0DKU�
$��:HLOO�%��*XLOOHYLQ�/��0RXWKRQ�/��6HUXP�HRVLQR�
SKLO�FDWLRQLF�SURWHLQ��D�PDUNHU�RI�GLVHDVH�DFWLYLW\�LQ�
&KXUJ�6WUDXVV�V\QGURPH��$QQ�1�<�$FDG�6FL�������
������������

,QDPR�-��.DQHNR�<��2WD�<��7DNHXFKL�7��6XEW\SHV�LQ�
HRVLQRSKLOLF�JUDQXORPDWRVLV�ZLWK�SRO\DQJLLWLV�FODVVL�
¿HG�DFFRUGLQJ�WR�UKHXPDWRLG�IDFWRU��&OLQ�5KHXPDWRO�
��������������������

6DEOp�)RXUWDVVRX�5��&RKHQ�3��0DKU�$��3DJQRX[�&��
0RXWKRQ�/��-D\QH�'��%ORFNPDQV�'��&RUGLHU�-)��'HOD�
YDO�3��3XHFKDO�;��/DXTXH�'��9LDOODUG�-)��=RXOLP�$��
*XLOOHYLQ�/��)UHQFK�9DVFXOLWLV�6WXG\�*URXS��$QWLQHX�
WURSKLO�F\WRSODVPLF�DQWLERGLHV�DQG�WKH�&KXUJ�6WUDXVV�
V\QGURPH��$QQ�,QWHUQ�0HG���������������������

%DFFLX�$��%X]LR�&��*LRUGDQR�'��3DVDQLVL�(��9LQFHQWL�
9��0HUFDQWH�*��*UDVVHOOL�&��%DFFLX�6��1DVDO�SRO\SR�
VLV�LQ�&KXUJ�6WUDXVV�V\QGURPH��/DU\QJRVFRSH��������
��������������



136

CASE
REPORT

Olgu Sunumu
A Rare Complication of Hysteroscopic 

Isthmocele Surgery: Uterine Subserosal 

Abscess Formation

+LVWHURVNRSLN�øVWPRVHO�&HUUDKLVLQLQ�
Nadir Bir Komplikasyonu: 

8WHULQ�6XEVHUR]DO�$SVH�2OXúXPX

ABSTRACT
Diagnosing and treating isthmocele (niche) has become a popular topic in gyne-

cology in recent years. While numerous articles evaluate isthmocele diagnosis and 

treatment, there is a lack of clear information on surgical complications. This study 

presents a case of a uterine abscess that developed after hysteroscopic surgical re-

pair. While the literature reports abscess cases on peritoneal surfaces and uterine 

perforation cases occurring after isthmocele surgery, to the best of our knowledge, 

RXU�FDVH�LV�WKH�¿UVW�LQVWDQFH�RI�D�XWHULQH�DEVFHVV�FDXVLQJ�FKURQLF�SHOYLF�SDLQ�DIWHU�
isthmocele surgery. The purpose of this case report is to increase awareness among 

clinicians regarding isthmocele surgery, its growing prevalence, and the potential 

complications associated with it.

Key Words: 
Isthmocele (niche), Hysteroscopic repair surgery, Laparoscopy, Uterine abscess, 

Pelvic pain
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INTRODUCTION
3RLGHYLQ�¿UVW�GHVFULEHG�WKH�FHVDUHDQ�VFDU�GHIHFW��NQRZQ�DV�
isthmocele or niche, in 1961 (1). A wedge-shaped anatom-

ical defect is observed as a hypoechoic area on the anterior 

wall of the uterus at the site of the uterine cesarean section 

incision via ultrasonography (2, 3). Due to the increasing 

cesarean section rates and the widespread use of diagnos-

tic imaging methods, the frequency of isthmocele diag-

nosis has increased. The prevalence of isthmocele ranges 

from 24% to 88% among patients who had delivery by 

cesarean section (4, 5).

Isthmocele can either have no symptoms or lead to obstet-

ric complications like placental adhesion issues, scar site 

pregnancy, or gynecological symptoms such as abnormal 

uterine bleeding, chronic pelvic pain, pain during inter-

course, and secondary infertility (2, 6, 7).

Although there are no clear guidelines for diagnosing 

and treating isthmocele, conservative medical treatments 

such as combined estrogen and progesterone therapy or 

the Levonorgestrel Intrauterine System (LNG-IUS), like 

Mirena®, can be used for bleeding issues. Surgical repair 

of the niche area can be carried out using hysteroscopy, 

laparoscopy, or a combination of both (8). Although the 

use of these surgical methods in the treatment of isth-

mocele is becoming increasingly common, the available 

knowledge about the treatment results and the operative 

complications is still limited. In this case report, we aimed 

to present a rare complication of hysteroscopic isthmocele 

surgery: subserosal abscess formation on the anterior uter-

ine wall.

Case Presentation
A 30-year-old, gravida 3, parity 3 woman was admitted to 

the gynecology department of a tertiary care center with 

the complaint of chronic pelvic pain. The patient had three 

cesarean sections. Three months after the last cesarean op-

eration, hysteroscopic isthmocele surgery was performed 

for postmenstrual and intermenstrual bleeding symptoms. 

The patient did not have pelvic pain before the operation, 

elevation in the infection markers (such as white blood 

cells, C-reactive protein, etc.), or leucorrhea, but after the 

hysteroscopic repair surgery, chronic pelvic pain started 

and continued for 8 months. In the vaginal examination, 

the cervix was nulliparous; there was no leukorrhea. The 

pelvic examination was normal except for mild tenderness 

and pain during suprapubic palpation. Transvaginal ultra-

sonography revealed a 40x25 mm-sized cystic formation 

with a dense inner echo on the anterior wall of the uterus 

(as shown in Figure 1). 

The blood supply of the cystic mass was derived from 

uterine vascular structures. The endometrial thickness was 

5 mm, and the bilateral adnexas were normal. In addition, 

WKHUH�ZDV�DQ�LVWKPRFHOH�LQ�D�WULDQJXODU�FRQ¿JXUDWLRQ�ZLWK�
a diameter of 3 mm on the cesarean scar line. The white 

blood cell (WBC) count and the C-reactive protein (CRP) 

level were normal. The B human chorionic gonadotropin 

(beta-hCG) value was negative.

Figure 1: Preoperative ultrasonographic view of the abscess in the 

anterior uterine wall 

*Abscess area, **uterus

The woman underwent laparoscopic surgery. In the lap-

aroscopic view, about a 4x2 cm-sized cystic mass in the 

subserosal location of the anterior uterine wall was ob-

served (shown in Figure 2). 

Figure 2. a; laparoscopic observation, approximately 4cm cystic mass 

on the anterior wall of the uterus with a dense adhesion to the bladder; 

b; appearance of the mass after dissection of bladder adhesions*bladder, 

**abscess area, ***uterus
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The mass was at the location of the previous cesarean sec-

tion incision line. There were dense adhesions between 

the cystic mass, the anterior uterine wall, and the bladder 

dome. Dissecting the bladder adhesions with ultrasonic 

energy and a cold knife dissection made the mass visi-

ble. During the dissection, the mass perforated, and the 

SXUXOHQW� ÀXLG� GUDLQHG� WKURXJK� WKH�PDVV��1H[W��ZH� XVHG�
ultrasonic energy to completely remove the cystic mass 

from the front of the uterus, and then we repaired the myo-

metrial defect in the anterior uterine wall with primary su-

tures. The patient used ceftriaxone (500 mg, 2x1oral) and 

metronidazole (500 mg, 2x1 oral) treatment for 2 weeks 

postoperatively. The pathology result of the excised mass 

ZDV� UHSRUWHG� DV� DEVFHVV� IRUPDWLRQ� DQG� DQ� LQÀDPPDWRU\�
process. The pelvic pain symptom of the woman was re-

gressed at the postoperative second-week follow-up ex-

amination.

Written informed consent was obtained from the patient 

for publication of this case report and any accompanying 

images.

DISCUSSION
Diagnosis and treatment of isthmocele (niche) is a gyne-

cological problem that has become increasingly important 

in recent years. In the published articles, hysteroscopy is 

recommended in isthmocele surgery if the residual myo-

metrial thickness is high, and laparoscopy or vaginal re-

pair is recommended if the residual myometrial thickness 

is less than 2.5–3 mm (9). While the risk of uterine perfo-

ration is seen during the intraoperative period during hys-

teroscopic isthmocele surgery, there are no complications 

stated in the publications in the postoperative period. 

The goal of hysteroscopic correction surgery is to remove 

LQÀDPPDWLRQ�LQ�WKH�HQGRFHUYL[��WULP�WKH�XSSHU�DQG�ORZ-

er edges of the defect, and enable proper blood drainage 

from the uterus. Thus, abnormal uterine bleeding and pel-

vic pain, which are common symptoms of isthmocele, can 

be reduced (10). Those at risk of perforation during hys-

teroscopy may be better treated with laparoscopy. This is 

especially important for patients dealing with pregnancy 

because of the risk of uterine perforation, but there is still 

no strong evidence that hysteroscopic isthmocele repair 

leads to more uterine rupture compared with laparoscopy, 

but myometrial thickness appears to be greater after lapa-

roscopic correction (11, 12). Intraoperative uterine perfo-

ration is an expected complication in isthmocele hystero-

scopic repair surgery, but there is no such complication 

reported for the postoperative period.

+RZHYHU�� LQ� WKLV� FDVH�� WKH� LQÀDPPDWRU\� SURFHVV� KDG�
formed an abscess dim on the anterior wall of the uter-

us after the hysteroscopic repair surgery. The isthmocele 

may rarely cause an abscess. The infection of accumulated 

mucus and blood in the niche area leads to abscess forma-

tion (10). However, in studies published for this abscess 

formation, it has been observed that a long period of 10 

years has passed since the cesarean section. An abscess 

was seen in the isthmocele (niche) area, and full recovery 

was achieved with medical treatment (13). Regarding the 

relationship between isthmocele and abscess, a case re-

port in the literature developed in the area of isthmocele 

10 years after cesarean and was cured with conservative 

treatment (14). In our case, the patient had hysteroscop-

ic surgery 3 years after the last cesarean section, and the 

complaint of pelvic pain was present for 8 months. The 

LQÀDPPDWRU\�SURFHVV�KDG�IRUPHG�DQ�DEVFHVV�RQ�WKH�DQWH-
rior wall of the uterus. In this case, it was observed that the 

patient's complaints completely regressed with 2 weeks of 

antibiotic therapy in the postoperative period.

CONCLUSION
Minimally invasive surgery of isthmocele has been gain-

ing popularity in recent years. Although hysteroscop-

ic surgery is a minimally invasive method with a rapid 

postoperative recovery, all surgical results and complica-

tions of the hysteroscopic isthmocele surgery are not yet 

known. It would be helpful for clinicians practicing this 

surgical treatment to keep in mind that they may encoun-

ter complications that have not been seen before, such as 

the case presented.

Consent of Patient: 
The rights of all participants were protected, and written 

informed consent was obtained before the procedures in 

accordance with the Declaration of Helsinki.
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ABSTRACT
)RRGV�DUH�UHVSRQVLEOH�IRU�SURYLGLQJ�WKH�HQHUJ\�QHFHVVDU\�
IRU�WKH�FRQWLQXLW\�RI�OLIH��7KH�QXWULHQWV�DQG�DFWLYH�FRPSR-
QHQWV�IRXQG�LQ�WKH�VWUXFWXUH�RI�IRRGV�KDYH�SRVLWLYH�HIIHFWV�
RQ�KHDOWK��,Q� WKH�FDVH�RI�D�GH¿FLHQF\�RU� LQVXI¿FLHQF\�RI�
WKHVH� FRPSRQHQWV�� KXPDQ� KHDOWK�PD\� EH� QHJDWLYHO\� DI-
IHFWHG�� )RRGV� WKDW� DUH� NQRZQ� WR� KDYH� EHQH¿FLDO� HIIHFWV�
RQ�KHDOWK��EH\RQG�WKHLU�QXWULWLRQDO�YDOXH��DUH�FDOOHG�IXQF-
WLRQDO� IRRGV��)XQFWLRQDO� IRRGV�SOD\� DQ� LPSRUWDQW� UROH� LQ�
SUHYHQWLQJ�GLVHDVHV�DQG�DUH�RI�JUHDW�LPSRUWDQFH�IRU�IXWXUH�
UHVHDUFK�� 6\QHUJLVWLF� IRRGV� DUH� IRRGV� WKDW� DUH� HYDOXDWHG�
ZLWKLQ�WKH�VFRSH�RI�IXQFWLRQDO�IRRGV��FRQWDLQ�ELRORJLFDOO\�
LQWHUDFWLYH� FRPSRQHQWV�� DQG� KDYH� KHDOWK�SURWHFWLYH� DQG�
GLVHDVH�SUHYHQWLYH�SURSHUWLHV��6WXGLHV�RQ�QXWULWLRQDO�V\Q-
HUJ\�IRFXV�RQ�WKH�FRPSRQHQWV�RI�D�IRRG�RU�GLHW�DQG�DLP�
WR�GHWHUPLQH�WKH�LQWHUDFWLRQV�RI� WKHVH�FRPSRQHQWV� LQ�WKH�
KXPDQ�ERG\��,Q�UHFHQW�\HDUV��WKH�DLP�KDV�EHHQ�WR�SURWHFW�
KHDOWK�E\�RUJDQL]LQJ�GLHWV�DQG�FRPELQLQJ�YDULRXV�IRRGV�WR�
LQGXFH�D�V\QHUJLVWLF�HIIHFW��7KH�V\QHUJLVWLF�HIIHFW�EHWZHHQ�
QXWULHQWV� HQKDQFHV� SRVLWLYH� HIIHFWV� RQ�KHDOWK� E\� DOWHULQJ�
WKH�HIIHFWLYHQHVV�RI�ELRDFWLYH�FRPSRQHQWV�LQ�IRRGV��6\Q-
HUJLVWLF� LQWHUDFWLRQV�� FDURWHQRLGV�FDQ�FKDQJH� WKH�DEVRUS-
WLRQ�RI�QXWULWLRQDO�FRPSRQHQWV�VXFK�DV�YLWDPLQ�&�DQG�LURQ��
LQFUHDVH�DQWLR[LGDQW�FDSDFLW\��LPSURYH�EORRG�OLSLG�SUR¿OH�
DQG�LQFUHDVH�WKH�HIIHFWLYHQHVV�RI�DQWL�FDUFLQRJHQLF�ELRDF-
WLYH�FRPSRQHQWV�LQ�IRRGV��7KHUHIRUH��WKLV�UHYLHZ�IRFXVHV�
RQ�WKH�FRQFHSW�RI�QXWULWLRQDO�V\QHUJ\�LQ�QXWULWLRQDO�VWXGLHV�
DQG�WKH�SRVLWLYH�HIIHFWV�RI�V\QHUJLVWLF�QXWULHQWV�RQ�KHDOWK��

Key Words: 
)XQFWLRQDO�IRRGV��)RRG�V\QHUJ\��6\QHUJLVWLF�HIIHFW��1XWUL-
HQW�V\QHUJ\��6\QHUJLVP

*ø5øù
%HVOHQPH�DUDúWÕUPDODUÕ�LON�RODUDN��oHúLWOL�PDNUR�YH�PLNUR�
EHVLQ�|JHOHULQLQ�NHúIHGLOPHVL�LOH�EDúODPÕú������¶OL�\ÕOODUÕQ�
VRQXQD� GR÷UX� KDVWDOÕNODUOD� LOLúNLVL� YH� EHVLQ� |JHVL� \HWHU-
VL]OLNOHULQLQ�DUDúWÕUÕOPDVÕ� LOH�GHYDP�HWPLúWLU� �������<ÕOODU�
LoHULVLQGH�EX�DODQGD�VD\ÕVÕ]�oDOÕúPD�\DSÕOPÕú��oDOÕúPDODU-
GD�EHVLQOHULQ�YH�EHVLQ�|JHOHULQLQ�VD÷OÕN��]HULQGH�ROXPOX�
YH�ROXPVX]�VRQXoODUÕ�ROGX÷X�J|U�OP�úW�U��%X�DUDúWÕUPD-
ODU�VRQXFXQGD�RSWLPDO�VD÷OÕ÷Õ�WHúYLN�HGHQ��KDVWDOÕN�ULVNLQL�
D]DOWDQ��NOLQLN�RODUDN�NDQÕWODQPÕú�YH\D�EHOJHOHQPLú�VD÷OÕN�
\DUDUÕ� VD÷OD\DQ�� EL\RORMLN� RODUDN� DNWLI�� WRNVLN� ROPD\DQ�
|JHOHU�LoHUHQ�EHVLQOHUH�IRQNVL\RQHO�EHVLQ�GHQLOPLúWLU������
%|\OHFH�IRQNVL\RQHO�EHVLQOHULQ��NDQVHU��GL\DEHW��LQÀDPD-
WXYDU�YH�Q|URGHMHQHUDWLI�KDVWDOÕNODU�JLEL�ELUoRN�KDVWDOÕ÷D�
NDUúÕ�ROXPOX�HWNLOHUL�ROGX÷X�J|U�OP�úW�U������

*HoPLú� \ÕOODUGD� IRQNVL\RQHO� EHVLQOHUOH� LOJLOL� \DSÕODQ�
oDOÕúPDODU�EHVLQOHUGH�\HU�DODQ�WHN�ELU�PROHN�O�YH\D�ELUNDo�
EHVLQ� ELOHúHQLQLQ� HWNLOHULQLQ� DUDúWÕUÕOPDVÕ� úHNOLQGH\NHQ��
EX�GXUXP�VLQHUMLN�EHVLQOHULQ�GH�J�QGHPH�JHOPHVL\OH�EL-
\RDNWLI�ELOHúHQOHULQ�NRPELQH�HWNLOHUL�YH\D�ELUNDo�EHVLQLQ�
ELUOLNWH� GH÷HUOHQGLULOPHVL� \|Q�QGH� GH÷LúPLúWLU� ����� (VNL�
oDOÕúPDODU� JHQHOOLNOH� EHVLQ� |JHVL� YH\D� GL\HW� ELOHúHQLQLQ�
L]ROH� HGLOPHVL�� VDÀDúWÕUÕOPDVÕ�� K�FUHVHO� YH\D� K�FUH� GÕúÕ�
PRGHOOHUGH�LQFHOHQPHVL�úHNOLQGH�\�U�W�OPHNWH\GL������������

%X�\|QWHPOHU�EHVOHQPH�LOH�LOJLOL�oDOÕúPDODUGDNL�NDUÕúWÕUÕFÕ�
IDNW|UOHULQ� RUWDGDQ� NDONPDVÕQÕ� VD÷OD\ÕS� oDOÕúPD\Õ� NR-
OD\ODúWÕUÕUNHQ�� EL\RORMLN� VLVWHPOHUGHNL� PHWDEROL]PD\Õ� YH�
NRPSOHNV� \DSÕODUÕQ� DQODúÕOPDVÕQÕ� ]RUODúWÕUPDNWD\GÕ� ����
�������*�Q�P�]GH��EHVLQOHULQ�E�W�Q�QH��EHVLQ�JUXSODUÕQD��
GL\HWLQ�WRSODPÕQD�YH�\DúDP�WDU]ÕQÕQ�WDPDPÕQD�RGDNODQDQ�
oDOÕúPDODUÕQ�VLQHUMLN�HWNLOHúLPOHU�DoÕVÕQGDQ�GDKD�JHUoHNoL�
ELU�PRGHO�RODFD÷Õ�G�ú�Q�OPHNWHGLU������%X�\�]GHQ�VRQ�\ÕO-
ODUGD�\DSÕODQ� oDOÕúPDODUGD� L]ROH�PROHN�OOHU�\HULQH�EHVLQ�
JUXSODUÕQÕQ� YH� GL\HWLQ� WDPDPÕQÕQ� VLQHUMLN� HWNLVL� LQFHOHQ-
PHNWH��LQVDQ�Y�FXGXQGDNL�ROXPOX�YH�ROXPVX]�VRQXoODUÕ�ELU�
E�W�Q�RODUDN�GH÷HUOHQGLULOPHNWHGLU��������������
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EHVLQLQ�\DSÕVÕQGDNL�ELOHúHQOHU�DUDVÕQGD�GH÷LO�D\QÕ�]DPDQ-
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E�W�Q�RODUDN�W�NHWLOPHVL�ROGX÷X�G�ú�Q�OPHNWHGLU���������

6LQHUMLN�%HVLQOHULQ�6D÷OÕN�h]HULQH�(WNLOHUL
9LWDPLQOHU�� PLQHUDOOHU�� DQWLRNVLGDQODU�� HQ]LPOHU�� NHPR-
SURWHNWDQODU��¿WRNLP\DVDOODU�JLEL�EL\RDNWLI�EHVLQ�ELOHúHQ-
OHULQLQ�VD÷OÕ÷ÕQ�NRUXQPDVÕQGD�YH�KDVWDOÕN�ULVNLQLQ�D]DOWÕO-
PDVÕQGD�|QHPOL�ELU�HWNHQ�ROGX÷X�ELOLQPHNWHGLU�����������
%HVLQOHUGHNL�EX�DNWLI�|JHOHU��ED÷ÕúÕNOÕ÷ÕQ�J�oOHQGLULOPHVL��
RNVLGDWLI� VWUHVLQ� D]DOWÕOPDVÕ�� WURPERVLW� DJUHJDV\RQXQXQ�
D]DOWÕOPDVÕ��OLSLW�SUR¿OLQLQ�YH�NDQ�EDVÕQFÕQÕQ�G�]HQOHQPH-
VL�KRUPRQ�PHWDEROL]PDVÕQÕQ�GH÷LúPHVL�JLEL�|UW�úHQ�YH\D�
|]GHú�PHNDQL]PDODUGD� URO� DOPDNWDGÕU� ������'R÷UX�EHVLQ�
NRPELQDV\RQODUÕ�LOH�VLQHUMLN�EHVLQOHULQ�HOGH�HGLOHELOHFH÷L�
YH�E|\OHFH�KDVWDOÕNODUÕQ�|QOHQPHVLQLQ�YH\D�WHGDYL�HGLOPH-
VLQLQ� P�PN�Q� RODELOHFH÷L� G�ú�Q�OPHNWHGLU� ����� �����
$\UÕFD� |÷�QOHUGH� EHVLQ� VLQHUMLVLQLQ� GLNNDWH� DOÕQPDVÕ\OD�
\DSÕODQ�EHVLQ�VHoLPOHULQLQ��GL\HWLQ�oHúLWOLOL÷LQLQ�DUWPDVÕQD�
YH�EHVLQ�|JHVL�DoÕVÕQGDQ�]HQJLQ�EHVLQOHULQ� W�NHWLOPHVLQH�
QHGHQ�RODFD÷Õ�G�ú�Q�OPHNWHGLU�����

6LQHUMLN�EHVLQ�|JHOHULQLQ�VD÷OÕN��]HULQH�HWNLVLQL�LQFHOH\HQ�
oDOÕúPDODU�JHQHOOLNOH�EHVLQ�|JHVL�HNVWUDNODUÕ�LOH�\DSÕODQ�LQ�
YLWUR�oDOÕúPDODUGÕU�YH�VLQHUMLN�HWNLOHU�LQ�YLWUR�oDOÕúPDODUGD�
GDKD�QHW�J|U�OPHNWHGLU�������gUQH÷LQ��\DSÕODQ�ELU�oDOÕúPD-
GD�WDKÕOODUÕQ�HQGRVSHUPOHULQGHQ�D\UÕODQ�WDKÕO�OL¿�WHN�EDúÕ-
QD�ID\GDOÕ�EXOXQPD]NHQ��WDP�WDKÕOOÕ�EHVLQOHULQ�ELU�SDUoDVÕ�
RODUDN� W�NHWLOGL÷LQGH� \DSÕGDNL� ¿WRNLP\DVDOODU� ELUELUL�
LOH� HWNLOHúLPH� JLUHUHN� VD÷OÕN� DoÕVÕQGDQ� GDKD� \DUDUOÕ� KDOH�
JHOPHNWHGLU�����������<LQH�EXQD�EHQ]HU�EDúND�ELU�|UQHNWH�
ROGX÷X� JLEL�� NDOVL\XPXQ� L]ROH� IRUPX� WHN� EDúÕQD� W�NHWLO-
GL÷LQGH�Y�FXW�D÷ÕUOÕ÷Õ�ND\EÕQÕ�GHVWHNOHPHNWH�\HWHUVL]NHQ��
V�W� �U�QOHUL� LoLQGH� ELU� E�W�Q� RODUDN� W�NHWLOGL÷LQGH� Y�FXW�
D÷ÕUOÕ÷Õ�ND\EÕQÕ�GHVWHNOHGL÷L�J|U�OP�úW�U�������%HQ]HU�ELU�
|UQHNWH�� NDOVL\XPXQ� NHPLUJHQOHUH� WHN� EDúÕQD� YHULOPHVL�
\HULQH��VR\D� L]RÀDYRQODUÕ� LOH�ELUOLNWH�YHULOPHVLQLQ�NHPLN�
PLQHUDO�\R÷XQOX÷XQX�NRUXGX÷X�EXOXQPXúWXU� ������6ÕoDQ�
YH�GRPX]ODUGD�\DSÕOPÕú�ELU�oDOÕúPDGD�LVH��NLYL�YH�HW�LoHUHQ�
ELU�|÷�Q�YHULOPLú��EXQXQ�VRQXFXQGD�EX�LNL�EHVLQLQ�ELUOLN-

WH� W�NHWLOPHVLQLQ� PLGH� ERúDOPDVÕQÕ� YH� SURWHLQ� \ÕNÕPÕQÕ�
KÕ]ODQGÕUGÕ÷Õ�J|U�OP�úW�U�������,Q�YLWUR�ELU�oDOÕúPDGD�LVH�
VDUÕPVDN� YH� EDOÕQ� VLQHUMLN� HWNLVLQH� EDNÕOPÕú�� \DSÕODQ� EX�
NRPELQDV\RQOD� DQWL�PLNUREL\DO� HWNLQLQ� D\UÕ� D\UÕ� VDKLS�
ROGXNODUÕ� HWNLGHQ� GDKD� ID]OD� ROGX÷X� J|U�OP�úW�U� ������
%XQXQ�JLEL�ELUoRN�EHVLQ�NRPELQDV\RQXQXQ�VD÷OÕN��]HULQH�
HWNLOHUL��7DEOR�,¶GH�GH�J|VWHULOGL÷L�JLEL��oHúLWOL�oDOÕúPDODU-
GD�DUDúWÕUÕOPÕúWÕU����������������������/LWHUDW�UGH�GHPLU�YH�
NDURWHQRLG�JLEL�PLNUR�EHVLQ�|JHOHULQLQ�EL\R\DUDUOÕOÕ÷ÕQÕQ�
DUWPDVÕ�� DQWLRNVLGDQ� NDSDVLWHQLQ� GH÷LúPHVL�� NDQ� OLSLW�
SUR¿OLQLQ� G�]HQOHQPHVL�� DQWL�LQÀDPDWXYDU� YH� DQWL�SUR-
OHUDWLI� HWNLOHULQ� J|]OHQPHVL� JLEL� VD÷OÕ÷Õ� HWNLOH\HELOHFHN�
PHNDQL]PDODUÕQ� VLQHUMLN� HWNL\OH� GH÷LúWL÷LQL� J|VWHUHQ�
oDOÕúPDODU�\HU�DOPDNWDGÕU��7DEOR�,����������

%HVLQ�gJHVL�(PLOLPLQL�YH�%L\R\DUDUOÕOÕ÷Õ�
$UWÕUDQ�6LQHUMLN�%HVLQOHU
%HVLQ�|JHOHULQLQ�EL\R\DUDUOÕOÕ÷ÕQÕ�GH÷LúWLUHQ�HWNLOHúLPOHU��
EHVLQOHULQ� NHQGL� LoLQGHNL� ELOHúHQOHU� DUDVÕQGD� RODELOGL÷L�
JLEL�LNL�IDUNOÕ�EHVLQLQ�\DSÕVÕQGD�EXOXQDQ�ELOHúHQOHU�DUDVÕQ-
GD� GD� RODELOPHNWHGLU�� gUQH÷LQ�� NDGÕQ� YH� \DúOÕ� ELUH\OHU��
GH� \DSÕOPÕú� ELU� oDOÕúPDGD�� oLOHN� ����� J��� ÕVSDQDN� �����
J��� NÕUPÕ]Õ� úDUDS� �����P/�� W�NHWLPOHULQL� WDNLEHQ� VHUXP�
DVNRUELN�DVLW��&�YLWDPLQL��YH�WRSODP�DQWLRNVLGDQ�NDSDVL-
WHVLQGHNL� DUWÕúODU� LQFHOHQPLúWLU� ������$VNRUELN�DVLW� ������
PJ��WDNYL\H�HGLOHQ�JUXED�YHULOHQ�GR]D�NÕ\DVOD��\DSÕODUÕQ-
GD�GDKD�D]�DVNRUELN�DVLW�EXOXQPDVÕQD�NDUúÕQ�� oLOHN�YH\D�
ÕVSDQDN� W�NHWHQOHULQ� VHUXP� DVNRUELN� DVLW� VHYL\HOHULQLQ�
GDKD�\�NVHN�ROGX÷X�J|U�OP�úW�U� ������%X�GXUXPXQ�PH-
NDQL]PDVÕ�WDP�RODUDN�DoÕNODQDPDVD�GD�EHVLQOHULQ�\DSÕVÕQ-
GDNL� GL÷HU� DQWLRNVLGDQ� ELOHúHQOHULQ� VLQHUMLN� HWNL� ROXúWX��
UDUDN� DVNRUELN� DVLWLQ� EL\R\DUDUOÕOÕ÷ÕQÕQ� DUWPDVÕQD� QHGHQ�
ROGX÷X�G�ú�Q�OP�úW�U��������

)DUNOÕ�EHVLQOHULQ�ELU�DUD\D�JHOPHVL\OH�\DSÕODUÕQGDNL�|JH-
OHULQ� EL\R\DUDUOÕOÕ÷ÕQÕQ� GH÷LúWL÷LQL� J|VWHUHQ� oDOÕúPDODU�
GD� PHYFXWWXU�� gUQH÷LQ�� VD÷OÕNOÕ� DG|OHVDQODUGD� \DSÕOPÕú�
ELU� oDOÕúPDGD�� SLULQo� D÷ÕUOÕNOÕ� W�NHWLOHQ� ELU� |÷�QH�� WD]H�
YH�E�W�Q�ELU�JXDYD������J��HNOHQPHVLQLQ�QRQ�KHP�GHPLU�
HPLOLPLQL� LNL� NDW� DUWÕUGÕ÷Õ� J|U�OP�úW�U� ������ 0�GDKDOH�
JUXEXQGD�JHUoHNOHúHQ�GHPLU�HPLOLPLQGHNL�EX�DUWÕúÕQ�QHGH��
QLQLQ��JXDYD������PJ�DVNRUELN�DVLW�����J��YH� LoLQGH�EX-
OXQDQ�DVNRUELN�DVLW�ROGX÷X�G�ú�Q�OP�úW�U�������%X�oDOÕú-
PD\D� J|UH� ELU� |÷�QH�� E|OJHVHO� RODUDN� \HWLúHQ�� DVNRUELN�
DVLW�LoHUL÷L�DoÕVÕQGDQ�]HQJLQ��E�W�Q�YH�WD]H�ELU�PH\YHQLQ�
HNOHQPHVL� GHPLU� HPLOLPLQL� DUWÕUPDNWDGÕU�� d�QN�� KHP�
P�GDKDOH�KHP�GH�NRQWURO�JUXEXQXQ�DOGÕ÷Õ�GL\HW�SURWHLQ�YH�
¿WDW�DoÕVÕQGDQ�EHQ]HU�ROPDVÕQD�UD÷PHQ��P�GDKDOH�JUXEXQD�
JXDYD�HNOHQGL÷LQGH�JUXEXQ�DVNRUELN�DVLW�G�]H\LQLQ�\LUPL�
NDW�GDKD�ID]OD�ROGX÷X�J|U�OP�úW�U�������*HQHO�RODUDN�EH-
VLQOHULQ�\DSÕVÕQGD�EXOXQDQ�RUJDQLN�DVLWOHULQ�GHPLU�HPLOL-
PLQL� DUWÕUGÕ÷Õ� ELOLQPHNWHGLU� ������ %X� \�]GHQ� oDOÕúPDGD�
HOGH�HGLOHQ�EX�VRQXFXQ��EHVLQOHUGH�EXOXQDQ�RUJDQLN�DVLWOHU��
GHQ�ELUL�RODQ�DVNRUELN�DVLWLQ��IHUULN�GHPLU�LOH�o|]�Q�U�ELU�
úHODW� ROXúWXUDUDN� o|]�QHPH\HQ� YH� HPLOHPH\HQ� GHPLULQ�
ROXúXPXQX� HQJHOOHGL÷L� YH� IHUULN� GHPLULQ�� IHUU|]� GHPLUH�
LQGLUJHQPHVLQL� NROD\ODúWÕUDUDN� HPLOLPL� DUWÕUPDVÕ� RODUDN�
G�ú�Q�OP�úW�U�����������%HQ]HU�úHNLOGH�+LQWOL�NDGÕQODUGD�
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144

$NG�7ÕS�'����������� Arman G. ve Akyol A.

\DSÕOPÕú�ELU�oDOÕúPDGD��OLPRQ�VX\X��SRUWDNDO�VX\X��SDSD\D�
YH�JXDYDQÕQ������P/�|÷�Q��\LQH�SLULQo�D÷ÕUOÕNOÕ� �����J��
ELU�|÷�QH�HNOHQPHVL�LOH�QRQ�KHP�GHPLU�HPLOLPLQLQ�DUWWÕ÷Õ�
J|U�OP�úW�U� ������dDOÕúPDGD�� VDGHFH�VX�YH�DVNRUELN�DVLW�
YHULOHQ�JUXED�NÕ\DVOD�PH\YH�VXODUÕQÕQ�NHQGLVLQLQ�YHULOPH-
VLQLQ�QRQ�KHP�GHPLU�HPLOLPLQL�DUWÕUGÕ÷Õ�J|U�OP�úW�U�������
0H\YHOHUGHNL� DVNRUELN� DVLW�� NRQWURO� LoHFH÷LQGHQ� GDKD�
D]� ROPDVÕQD� UD÷PHQ��PH\YH� VX\X� DODQ� JUXEXQ� QRQ�KHP�
GHPLU� HPLOLPLQLQ� GDKD� ID]OD� ROGX÷X� J|U�OP�úW�U� ������
%XQXQ� EDúOÕFD� VHEHSOHUL� DUDVÕQGD� VDGHFH� DVNRUELN� DVLWLQ�
GH÷LO��VLQHUML�VHEHEL\OH�EX�PH\YHOHUGH�EXOXQDQ�VLWULN�DVLW�
JLEL�ELOHúHQOHULQ�QRQ�KHP�GHPLU� HPLOLPLQL� DUWÕUDELOHFH÷L�
G�ú�Q�OP�úW�U�������6LWULN�DVLWWH�EXOXQDQ�NDUERNVLO�YH�KLG��
URNVLO�JUXSODUÕQÕQ�GHPLU�LOH�o|]�Q�U�NRPSOHNVOHU�ROXúWXU-
DUDN�GHPLU�KLGURNVLWOHULQLQ�SROLPHUL]DV\RQXQX�|QOHPHVL��
EX�GXUXPXQ�QHGHQL�RODUDN�G�ú�Q�OPHNWHGLU������
%HQ]HU�úHNLOGH�QRQ�KHP�GHPLU�HPLOLPLQL�HWNLOH\HQ�EDúND�
EHVLQ�JUXSODUÕQGDQ�ELUL�LVH�KD\YDQVDO�ND\QDNOÕ�EHVLQOHU�YH�
\DSÕGD�EXOXQDQ�KD\YDQVDO�SURWHLQOHUGLU�����������%XQXQOD�
LOJLOL� OLWHUDW�UGH� VD÷OÕNOÕ� \HWLúNLQ� ELUH\OHUGH� \DSÕOPÕú� HQ�
HVNL�oDOÕúPDODUGDQ�ELULQGH��PÕVÕU��VL\DK�IDVXO\H��GDQD�HWL�
YH� EDOÕN� HWLQLQ� NRPELQDV\RQX� LOH� EX� EHVLQOHUGHNL� GHPLU�
HPLOLPLQLQ� GH÷LúWL÷L� J|U�OP�úW�U� ������ dDOÕúPD\D� J|UH�
ELWNLVHO�ND\QDNOÕ�EHVLQOHU�KD\YDQVDO�ND\QDNOÕ�EHVLQOHU�LOH�
NRPELQH� HGLOGL÷LQGH� QRQ�KHP� GHPLU� HPLOLPGH� ELU� DUWÕú�
ROGX÷X�EXOXQPXúWXU�������0ÕVÕU�����J��D\UÕ�D\UÕ�KHP�GDQD�
�����J��KHP�GH�EDOÕN�HWL������J��LOH�NRPELQH�HGLOHUHN�YHULO��
GL÷LQGH�\DSÕODUÕQGDNL�QRQ�KHP�GHPLU�HPLOLPLQLQ�VÕUDVÕ\OD�
�����YH�������RUDQÕQGD� DUWWÕ÷Õ� J|U�OP�úW�U� ������%HQ-
]HU�úHNLOGH�VL\DK�IDVXO\H�LOH�GDQD�HWLQLQ�NRPELQH�HGLOPH-
VL\OH� GH� QRQ�KHP� GHPLU� HPLOLPLQGH� �o� NDW� DUWÕú� ROGX÷X�
J|U�OP�úW�U� ������ %XQD� EHQ]H\HQ� LQIDQWODUGD� ������ D\��
\DSÕOPÕú� EDúND� ELU� oDOÕúPDGD� LVH�� EURNROL� ���� J��� KDYXo�
����J��YH�SDWDWHVWHQ�����J��ROXúDQ�VHE]H�S�UHVLQH�����J��
\D÷VÕ]�GDQD�HWL�����J��HNOHQPHVL�LOH�QRQ�KHP�GHPLU�HPLOL-
PLQGH�ELU�EXoXN�NDW�DUWÕú�ROGX÷X�J|U�OP�úW�U�������'HPLU�
HPLOLPLQGHNL�EX�DUWÕúÕQ�VHEHEL�RODUDN�HW��WDYXN��EDOÕN�YH\D�
RUJDQ�HWOHUL�JLEL�EHVLQOHUGHNL�KD\YDQVDO�ND\QDNOÕ�SURWHLQ-
OHULQ��ED÷ÕUVDN�O�PHQLQGH�EXOXQDQ�YH�GHPLU�HPLOLPLQL�HQ-
JHOOH\HQ�IDNW|UOHUH�NDUúÕW�HWNL�HWPHVLQGHQ�ND\QDNOÕ�RODEL-
OHFH÷L�G�ú�Q�OP�úW�U������

.DURWHQRLGOHULQ� HPLOLQLPL� DUWÕUDQ� VLQHUMLN� EHVLQOHU� YH�
EHVLQ� |JHOHUL� GH� PHYFXWWXU�� %XQXQOD� LOJLOL� oDOÕúPDODUD�
EDNÕOGÕ÷ÕQGD�� VD÷OÕNOÕ� \HWLúNLQ� ELUH\OHUGH� \DSÕOPÕú� ELU�
oDOÕúPDGD�� ÕVSDQDN� ���� J��� PDUXO� ���� J��� NLUD]� GRPDWHV�
����J��YH�KDYXo�����J��LoHUHQ�VDODWD\D�LODYH�HGLOHQ�NDQROD�
\D÷ÕQÕQ�����J��NDURWHQRLG�HPLOLPLQL�DUWÕUGÕ÷Õ�J|U�OP�úW�U�
������%X�GXUXP�RUWDPGDNL�\D÷ÕQ�YDUOÕ÷ÕQD�ED÷OÕ�RODUDN�ELW-
NLVHO�EHVLQOHULQ�\DSÕVÕQGD�EXOXQDQ�NDURWHQRLGOHULQ�ED÷ÕU-
VDNODUGDQ� HPLOLPLQLQ� GH÷LúPHVLQGHQ� ND\QDNODQDELOPHN��
WHGLU� ������ %XQD� J|UH� HNOHQHQ� \D÷ÕQ� W�U�� YH� PLNWDUÕ��
ELWNL�PDWULVOHULQGHQ�NDURWHQRLGOHULQ�VDOÕQPDVÕQÕ��\D÷ODUOD�
WUDQVIHULQL� YH� PLVHOOHUGH� o|]�QPH� GHUHFHVLQL� HWNLOHPHN-
WHGLU� ������$\UÕFD� \D÷ÕQ�� EHVLQ� PDWULVL\OH� RODQ� HWNLOHúLPL�
DUWWÕNoD�NDURWHQRLGOHUOH�RODQ�HWNLOHúLPLQ�YH�NDURWHQRLGOHULQ�
HPLOLPLQH�RODQ�NDWNÕQÕQ�DUWDFD÷Õ�G�ú�Q�OPHNWHGLU�������%X�
PHNDQL]PD\D�LOLúNLQ�RODUDN�LQ�YLWUR�VLQGLULP�\|QWHPL�NXO-

ODQÕODUDN�\DSÕODQ�oDOÕúPDGD��SLúPLú�YH�oL÷�KDYXoODUD�\H-
PHNOLN�\D÷�HNOHQPHVLQLQ��������NDURWHQ�EL\R\DUDUOÕOÕ÷ÕQÕ�
�� ��� RUDQÕQGD� DUWÕUGÕ÷Õ� J|]OHQPLúWLU� ������ dDOÕúPDGD�
SLúPLú�YH�GDKD�N�o�N�SDUoDODUD�D\UÕOPÕú�YH\D�S�UH�KDOLQH�
JHWLULOPLú�KDYXoODUD�HNOHQHQ�\D÷ÕQ�GDKD�ID]OD�NDURWHQRLG�
HPLOLPLQH� QHGHQ� ROGX÷X� J|U�OP�úW�U� ������ d�QN�� \D÷��
EHVLQ� PDWULVLQH� XODúWÕNoD� NDURWHQRLGOHUOH� RODQ� HWNLOHúLP�
DUWPDNWD�YH� HPLOLP�NROD\ODúPDNWDGÕU� ������%XQD�EHQ]HU�
EDúND�ELU�oDOÕúPDGD�GD��]H\WLQ\D÷Õ�����P/��LOH�GRPDWHVLQ�
�����J��ELUOLNWH�W�NHWLOPHVLQLQ�D\QÕ�úHNLOGH�NDURWHQRLG�EL-
\R\DUDUOÕOÕ÷ÕQÕ�DUWÕUGÕ÷Õ�J|U�OP�úW�U������

6D÷OÕNOÕ�\HWLúNLQOHUGH�\DSÕOPÕú�ELU�oDOÕúPDGD��KDYXo������
J��YH�GRPDWHV�VRVXQXQ������J��DYRNDGR������J��LOH�ELUOLN-
WH� W�NHWLOPHVLQLQ�GH�NDURWHQRLG�EL\R\DUDUOÕOÕ÷ÕQÕ�DUWÕUGÕ÷Õ�
J|U�OP�úW�U� ������ dDOÕúPD\D� J|UH�� WHNOL� GR\PDPÕú� \D÷�
DVLWOHUL� �08)$�� DoÕVÕQGDQ� ]HQJLQ� ELU� EHVLQ� RODQ� DYRND-
GRQXQ�\�NVHN�OLSLW�LoHUL÷LQH�VDKLS�ROPDVÕ�KHP�KDYXo�KHP�
GH�GRPDWHVWH�EXOXQDQ�SURYLWDPLQ�$�|QF�V��NDUHWHQRLGOHU-
LQ�G|Q�ú�P�Q��YH�HPLOLPLQL�NROD\ODúWÕUPÕúWÕU�������

6D÷OÕNOÕ� JHQo� \HWLúNLQ� HUNHN� ELUH\OHUGH� \DSÕOPÕú� ELU�
oDOÕúPDGD�� oL÷� VHE]HOHUGHQ� \DSÕOPÕú� VDODWD� �GRPDWHV��
KDYXo�� ÕVSDQDN�� PDUXO�� JRML� EHUU\�� YH� E�W�Q� ELU� \XPXU-
WDQÕQ�����J������DGHW������J����DGHW���ELUOLNWH�W�NHWLOPHVL�
LOH�VHE]HOHUGH�EXOXQDQ�NDURWHQRLGOHULQ�EL\R\DUDUOÕOÕ÷ÕQGD�
DUWÕú� J|U�OP�úW�U� ���� ����� 0HNDQL]PDVÕ� QHW� ROPDPDNOD�
ELUOLNWH�\XPXUWDGD�EXOXQDQ�\�NVHN�IRVIROLSLW��OLSLW��OXWHLQ�
YH� ]HDNVDQWLQ� LoHUL÷LQLQ�� NDUHWHQRLG� HPLOLPLQL� DUWÕUGÕ÷Õ�
G�ú�Q�OPHNWHGLU���������

.DURWHQRLGOHU� GÕúÕQGD� GL÷HU� DNWLI� |÷HOHULQ� HPLOLPLQL�
GH÷LúWLUHQ�HWNLOHúLPH�EDNÕOGÕ÷ÕQGD��DQWL�LQÀDPDWXYDU�YH�DQ-
WL�NDQVRURMHQ�|]HOOLNOHUL�RODQ�]HUGHoDO��]HULQH�\DSÕOPÕú�ELU�
oDOÕúPDGD��VÕoDQODUD�YH�VD÷OÕNOÕ�ELUH\OHUH�NDUDELEHU����PJ�NJ�
SLSHULQ��YH�]HUGHoDO����J�NJ��NRPELQH�HGLOHUHN�YHULOPLúWLU�
������dDOÕúPD\D� J|UH� EX� NRPELQDV\RQOD� KHP� VÕoDQODUGD�
KHP�GH�LQVDQODUGD�]HUGHoDO�HPLOLPL�DUWPÕúWÕU�������.DUD-
ELEHUGH� EXOXQDQ� SLSHULQLQ�� NDUDFL÷HU� YH� LQFH� ED÷ÕUVDNWD�
ED]Õ� LODoODUÕQ� PHWDEROLWOHULQH� D\UÕúPDVÕQD� HQJHO� ROGX÷X�
ELOLQPHNWHGLU� YH� EHQ]HU� PHNDQL]PDODUÕQ� ]HUGHoDOÕQ� GD�
PHWDEROLWOHULQH�G|Q�úPHVLQH�HQJHO�RODUDN�EL\R\DUDUOÕOÕ÷Õ�
GH÷LúWLUGL÷L�G�ú�Q�OPHNWHGLU������

$QWLRNVLGDQ�g]HOOLN�*|VWHUHQ�6LQHUMLN�%HVLQOHU
6LQHUMLN�EHVLQOHUOH�LOJLOL�\DSÕODQ�oDOÕúPDODUGD�EHVLQ�YH�EH-
VLQ�|JHOHULQLQ�ELUOLNWH�NXOODQÕOPDVÕQÕQ��DQWLRNVLGDQ�HWNL\L�
ROXúWXUGX÷X�YH\D�YDU�RODQ�DQWLRNVLGDQ�NDSDVLWH\L�DUWÕUGÕ÷Õ�
J|U�OPHNWHGLU� ����� ���� �������� gUQH÷LQ� oLOHNJLOOHU� DLOH��
VLQH�DLW�PH\YHOHU�LOH�\DSÕODQ�LQ�YLWUR�ELU�oDOÕúPDGD��WHN�ELU�
PH\YH�HNVWUDNWÕQD�NÕ\DVOD�\DEDQ�PHUVLQL��oLOHN��E|÷�UWOHQ��
NÕ]ÕOFÕN��P�UYHU��DKXGXGX�JLEL�PH\YHOHULQ�NRPELQH�HNV��
WUDNODUÕQÕQ�DQWLRNVLGDQ�HWNLVLQLQ�GDKD�ID]OD�ROGX÷X�ELOGL-
ULOPLúWLU� ������ %X� DOWÕ�PH\YH\H� VSHVL¿N� RODQ�� SHWXQLGLQ��
PDOYLGLQ��SHODUJRQLGLQ��SHRQLGLQ��GHO¿QLGLQ��F\DQLGLQ�JLEL�
DQWRVL\DQLQ�W�UHYL�DNWLI�PDGGHOHULQ�PH\YH�NRPELQDV\RQX�
LOH� ROXúWXUGXNODUÕ� VLQHUMLQLQ� DQWLRNVLGDQ� HWNL\L� DUWÕUGÕ÷Õ�
G�ú�Q�OPHNWHGLU�������
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,Q�YLWUR�\DSÕOPÕú�ELU�oDOÕúPDGD�QDU�VX\XQXQ�LoLQGH�\HU�DODQ�
EL\RDNWLI�ELU�ELOHúHQ�RODQ�SXQLFDODJLQLQ�DQWLRNVLGDQ�HWNLVL��
E�W�Q�ELU�QDUÕQ�DQWLRNVLGDQ�HWNLVL�LOH�NÕ\DVODQPÕúWÕU�������
3XQLFDODJLQLQ��QDUÕQ�DQWLRNVLGDQ�DNWLYLWHVLQLQ����
VLQGHQ�
VRUXPOX�RODQ�ELU�ELOHúHQ�ROPDVÕQD�UD÷PHQ�E�W�Q�ELU�QDUÕQ�
VDKLS� ROGX÷X� DQWLRNVLGDQ� HWNLQLQ� SXQLFDODJLQLQGHQ� GDKD�
ID]OD�ROGX÷X�J|U�OP�úW�U�������d�QN��QDUGD�EXOXQDQ�GL÷HU�
SROLIHQROOHULQ�� HOODMLN� DVLW�� JDOORWDQQLQOHU�� DQWRVL\DQLQOHU�
�VL\DQLGLQ��GHO¿QLGLQ��SHODUJRQLGLQ�JOLNR]LWOHUL��YH�ÀDYR-
QRLGOHULQ��TXHUFHWLQ��NDHPSIHURO��OXWHROLQ�JOLNR]LWOHUL��D\UÕ�
D\UÕ�HWNLOHULQGHQVH��EX�ELOHúHQOHULQ�ELUOLNWH�ROXúWXUGXNODUÕ�
VLQHUMLN�HWNLQLQ�GDKD�\�NVHN�DQWLRNVLGDQ�DNWLYLWH\H�QHGHQ�
ROGX÷X�G�ú�Q�OPHNWHGLU�������

%HVLQOHU� DUDVÕ� ROXúDQ� VLQHUMLN� HWNL\H� EDNÕOGÕ÷ÕQGD� PH\��
YHOHUOH�\DSÕOPÕú�LQ�YLWUR�ELU�oDOÕúPDGD�KHU�ELU�EHVLQ�LoLQ��
DQWLRNVLGDQ�DNWLYLWH�GR]�\DQÕW�H÷ULVLQH�EDNÕOPÕú��SRUWDNDO��
HOPD�� �]�P� YH� \DEDQ� PHUVLQLQLQ� NRPELQH� HGLOPHVLQLQ�
GDKD�\�NVHN�DNWLYLWH�J|VWHUGL÷L�YH�PHNDQL]PDVÕ�ELOLQPHVH�
GH�PH\YHOHULQ�NRPELQDV\RQXQXQ�VLQHUML�ROXúWXUGX÷X�EX-
OXQPXúWXU�������

/LWHUDW�UGH� D\QÕ� JUXSWDNL� EHVLQOHU� GÕúÕQGD�� IDUNOÕ� EHVLQ�
JUXEXQGDNL�EHVLQOHULQ�NRPELQDV\RQODUÕQÕQ�GD�\DSÕOGÕ÷Õ�YH�
EX� EHVLQOHU� DUDVÕ� ROXúDQ� VLQHUMLN� HWNLQLQ� DQWLRNVLGDQ� DN-
WLYLWH\L�DUWÕUGÕ÷ÕQÕ�J|VWHUHQ�oDOÕúPDODU�PHYFXWWXU����������
)DUNOÕ� EHVLQ� JUXSODUÕ� IDUNOÕ� EL\RDNWLI� ELOHúHQOHU� LoHUGL÷L�
LoLQ�DNWLI�|JHOHU�DoÕVÕQGDQ�oHúLWOLOLN�ROXúPDNWDGÕU�����������
%X�\�]GHQ�D\QÕ�JUXSWDNL�EHVLQOHUH�NÕ\DVOD� IDUNOÕ�JUXSWD-
NL�EHVLQOHU�NRPELQH�HGLOGL÷LQGH�EHVLQ�VLQHUMLVLQLQ�ROXúPD�
RODVÕOÕ÷ÕQÕQ�GDKD�\�NVHN�RODFD÷Õ�G�ú�Q�OPHNWHGLU����������
,Q�YLWUR�ELU�oDOÕúPDGD��IDUNOÕ�EHVLQ�JUXSODUÕQGDQ����EHVL-
QLQ��DKXGXGX��E|÷�UWOHQ��HOPD��EURNROL��GRPDWHV��PDQWDU��
PRU�NDUQDEDKDU��VR\D�IDVXO\HVL��DG]XNL�IDVXO\HVL��0HNVL-
ND�IDVXO\HVL��NÕUPÕ]Õ�NXUX�IDVXO\H��YH�VL\DK�NXUX�IDVXO\H��
LNLOL� NRPELQDV\RQODUÕ� LQFHOHQPLú�� EXQODUGDQ� ED]ÕODUÕQÕQ�
VLQHUMLN� HWNL� ROXúWXUGX÷X� EXOXQPXúWXU� ������ gUQH÷LQ�
oDOÕúPDGD� PH\YH� LOH� PH\YHQLQ� �DKXGXGX�HOPD�� DKXGX-
GX�E|÷�UWOHQ��� VHE]H� LOH� VHE]HQLQ� �EURNROL�GRPDWHV��PRU�
NDUQDEDKDU�GRPDWHV���EDNODJLO�LOH�EDNODJLOOHU�JLEL��0HNVL-
ND� IDVXO\HVL�VL\DK� NXUX� IDVXO\H��$G]XNL� NXUX� IDVXO\HVL��
VL\DK�NXUX�IDVXO\H��D\QÕ�EHVLQ�JUXEXQGDNL�EHVLQOHULQ�NRP-
ELQH�HGLOPHVL�LOH�VLQHUMLN�HWNL�HOGH�HGLOPLúWLU�������$QFDN�
oDOÕúPDGD� IDUNOÕ� LNL� EHVLQ� JUXEXQXQ� |UQH÷LQ�PH\YHOHUOH�
VHE]HOHULQ� �DKXGXGX�EURNROL�� DKXGXGX�PRU� NDUQDEDKDU��
HOPD�EURNROL�� HOPD�PRU� NDUQDEDKDU�� E|÷�UWOHQ�EURNROL��
E|÷�UWOHQ�GRPDWHV��E|÷�UWOHQ�PRU�NDUQDEDKDU��YH\D�VHE��
]HOHUOH� NXUXEDNODJLOOHULQ� �PDQWDU�DG]XNL� NXUX� IDVXO\HVL��
PRU� NDUQDEDKDU�VL\DK�NXUX� IDVXO\H�� EURNROL�0HNVLND� ID-
VXO\HVL��EURNROL�VL\DK�NXUX�IDVXO\H��NRPELQH�HGLOPHVL\OH�
GH�EHQ]HU�ELU�VLQHUMLQLQ�ROXúWX÷X�J|U�OP�úW�U�������

%X� oDOÕúPD\D� J|UH� DQWLRNVLGDQ� NDSDVLWH\L� DUWÕUDQ� HQ� L\L�
VLQHUMLN� EHVLQ� JUXEX� NRPELQDV\RQX� PH\YHOHU� LOH� EDN-
ODJLOOHU�DUDVÕQGD�\DSÕODQ�NRPELQDV\RQODUGÕU� ������0H\YH�
YH�EDNODJLO�JUXEX�EHVLQ�NRPELQDV\RQODUÕQGDQ��HOPD�VR\D�
IDVXO\HVL�� HOPD�DG]XNL� NXUX� IDVXO\HVL�� � E|÷�UWOHQ�VR\D�
IDVXO\HVL�� E|÷�UWOHQ�0HNVLND� IDVXO\HVL�� E|÷�UWOHQ�DG]X-

NL� NXUX� IDVXO\HVL�� DKXGXGX�DG]XNL� NXUX� IDVXO\HVLQLQ� VL��
QHUMLN�HWNLVLQH�EDNÕOPÕúWÕU�������dDOÕúPDGD�EDNÕODQ�E�W�Q�
LNLOLOHU�VLQHUMLN�HWNL�J|VWHUVH�GH�HQ�ID]OD�DQWLRNVLGDQ�HWNL�
DKXGXGX� LOH� DG]XNL� NXUX� IDVXO\HVL� DUDVÕQGD� J|U�OP�úW�U�
������ %X� \�]GHQ� GL÷HU� EHVLQ� NRPELQDV\RQODUÕQD� X\JX-
ODQDQ� \|QWHPOHUH� HN� RODUDN�� EX� LNL� EHVLQLQ� \DSÕVÕQGDNL�
SROLIHQROOHU� LQFHOHQPHN� �]HUH� \�NVHN� EDVÕQoOÕ� VÕYÕ� NUR-
PDWRJUD¿VL��+3/&��\|QWHPL�X\JXODQPÕúWÕU��%X�\|QWHPOH�
KHP�EHVLQOHULQ� \DSÕVÕQGDNL� KHP�GH� EX� LNL� EHVLQLQ� NRP-
ELQDV\RQXQGDNL� SROLIHQROOHUH� D\UÕ� D\UÕ� EDNÕOPÕúWÕU� ������
%XQXQ�VRQXFXQGD�EX�LNLOLQLQ�ROXúWXUGX÷X�VLQHUMLN�HWNLQLQ��
\HQL�ELOHúLNOHULQ�ROXúXPXQGDQ�YH\D�\DSÕODUÕQGDNL�ELOLQHQ�
ELOHúLNOHULQ� RUWDGDQ� ND\EROPDVÕQGDQ� GH÷LO�� PHYFXW� |JH��
OHULQ�ELUELUL�LOH�HWNLOHúLPLQGHQ�GR÷DQ�ELUOHúWLULFL�VLQHUMLGHQ�
ND\QDNODQGÕ÷Õ�EXOXQPXúWXU�������%X�oDOÕúPDGDNL�W�P�EH-
VLQ� JUXSODUÕQGDNL� NRPELQDV\RQODU� SROLIHQROOHU� DoÕVÕQGDQ�
EHOLUOL� \|QWHPOHU� LOH� LQFHOHQPLú� IDNDW�\DSÕODUÕQGDNL� DNWLI�
|JHOHULQ�ROXúWXUGX÷X�VLQHUMLN�HWNLQLQ�PHNDQL]PDODUÕ�EHOLU-
OHQHPHPLúWLU������

%LWWHU� oLNRODWD� LOH� DKXGXGX� NRPELQDV\RQXQD� EDNÕODQ� LQ�
YLWUR� ELU� oDOÕúPDGD�� V�WO�� oLNRODWD� HNVWUDNWÕ�� VDGH� ELWWHU�
oLNRODWD� HNVWUDNWÕ� YH� DKXGXGXOX� ELWWHU� oLNRODWD� HNVWUDN-
WÕ�� SROLIHQRO�� ÀDYRQRLG�� SURDQWRVL\DQLGLQ� YH�PHWLONVDQWLQ�
LoHULNOHUL�DoÕVÕQGDQ�LQFHOHQPLúWLU�������dDOÕúPDGDNL�EHVLQ-
OHULQ�SROLIHQRO��ÀDYRQRLG�YH�SURDQWRVL\DQLGLQ�JLEL�WRSODP�
DNWLI� |JH� PLNWDUÕ� EHQ]HU� ROPDVÕQD� UD÷PHQ�� DKXGXGXOX�
ELWWHU� oLNRODWDQÕQ� DQWLRNVLGDQ� NDSDVLWHVLQLQ� GL÷HUOHULQGHQ�
GDKD�\�NVHN�ROGX÷X�ELOGLULOPLúWLU�������%X�GXUXP�DKXGX-
GXQXQ��¿WRNLP\DVDOODU�DoÕVÕQGDQ�]HQJLQ�ELWNLVHO�ND\QDNOÕ�
ELU� EHVLQ� ROPDVÕQD� YH� oLNRODWDGDNL� ELOHúHQOHU� LOH� VLQHUMLN�
HWNL�ROXúWXUPDVÕQD�ED÷ODQPÕúWÕU�������$\UÕFD�OLSLWOHULQ�YH\D�
V�W�� SH\QLU� DOWÕ� VX\X� YH� VR\D� SURWHLQOHUL� JLEL� SURWHLQOHULQ�
oLNRODWD�\DSÕPÕ�VÕUDVÕQGD�HNOHQPHVL�NDNDRQXQ�\DSÕVÕQGDNL�
EL\RDNWLI� ELOHúHQOHULQ� DNWLYLWHVLQL� GH÷LúWLUPLú� RODELOHFH÷L�
G�ú�Q�OP�úW�U� ������ d�QN�� SROLIHQRO� ELOHúLNOHUL� SURWHLQ-
OHUOH�ELUOHúPH�\HWHQH÷LQH�VDKLS�PROHN�OOHU�ROGX÷X�LoLQ�V�W�
SURWHLQL�SROLIHQRO� NRPSOHNVOHULQLQ� ROXúXPX� DQWLRNVLGDQ�
NDSDVLWH\L�D]DOWÕFÕ�ELU�HWNLOHúLP�RODUDN�G�ú�Q�OP�úW�U��������

6L\DK�oD\�YH� OLPRQ�VX\X� LOH�\DSÕODQ� LQ�YLYR�ELU�oDOÕúPD-
GD� GD� DQWLRNVLGDQ� NDSDVLWHQLQ� DUWWÕ÷Õ� EXOXQPXúWXU� ������
6D÷OÕNOÕ�JHQo�\HWLúNLQ�ELUH\OHUGH�\DSÕODQ�oDOÕúPDGD�VDGH�VL-
\DK�oD\D������P/��D\UÕ�D\UÕ�HNOHQHQ�V�W������P/��YH�OLPRQ�
VX\XQXQ� �����P/�� ROXúWXUGX÷X� DQWLRNVLGDQ� HWNL� LQFHOHQ-
PLúWLU�������6�W�Q�DNVLQH��oD\D�OLPRQ�VX\XQXQ�HNOHQPHVL�
oD\GDNL�\R÷XQODúWÕUÕOPÕú�SROLIHQROOHULQ�GDKD�EDVLW�RODQODUD�
SDUoDODQPDVÕQD�YH�HPLOLPLQ�NROD\ODúPDVÕQD�QHGHQ�RODUDN�
DQWLRNVLGDQ�NDSDVLWH\L�DUWÕUGÕ÷Õ�G�ú�Q�OP�úW�U������

.DQ�/LSLW�3UR¿OLQL�ø\LOHúWLUHQ�YH�$QWL�.DQVHURMHQ�
(WNL�*|VWHUHQ�6LQHUMLN�%HVLQOHU
7ULJOLVHULW� YH� NROHVWHURO� VHYL\HOHUL� \�NVHN� ELUH\OHUGH�
\DSÕOPÕú�ELU�oDOÕúPDGD��EDOÕN�\D÷Õ����J��YH�VDUÕPVDN�WR]X�
����� J�� NDSV�O� IRUPXQGD� ELU� D\� V�UH� LOH� YHULOPLú�� EX� LNL�
EHVLQLQ�ELUOLNWH�NXOODQÕPÕ�LOH�ELUH\OHULQ�NDQ�OLSLW�SUR¿OLQGH�
DQODPOÕ�G�]H\GH�L\LOHúPH�ROGX÷X�J|U�OP�úW�U�������%LUH\-
OHULQ�VHUXP�NROHVWHURO�G�]H\OHULQGH�������D]DOPD����VHUXP�
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G�ú�N�\R÷XQOXNOX�OLSRSURWHLQ��/'/��G�]H\OHULQGH�������
D]DOPD��YH�VHUXP�WULJOLVHULW�G�]H\OHULQGH�������D]DOPD��
DQODPOÕ�ELU�D]DOPD�ROGX÷X�EHOLUWLOPLúWLU�������dDOÕúPDGD-
NL�EHVLQOHULQ�HWNLOHúLP�PHNDQL]PDVÕ�DoÕNODQDPDVD�GD�EH-
VLQOHULQ� IDUNOÕ�PHNDQL]PDODUÕ� LQKLEH� HGHUHN� VLQHUMLN� HWNL�
ROXúWXUGX÷X� G�ú�Q�OPHNWHGLU� ������ %XQD� J|UH�� �D�� EDOÕN�
\D÷ÕQGD�EXOXQDQ�HLNRVDSHQWDHQRLN�DVLW��(3$��YH�GRNRVD-
KHN]DHQRLN�DVLW� �'+$��Q���\D÷�DVLWOHULQLQ�NDUDFL÷HUGHNL��
oRN�G�ú�N�\R÷XQOXNOX�OLSRSURWHLQ��9/'/��PROHN�OOHULQL�
LoHUHQ� WULJOLVHULW� VHQWH]LQL� LQKLEH� HWPHVL�� �E�� VDUÕPVDN-
WD� EXOXQDQ� ELOHúHQOHULQ� KLGURNVLPHWLO� JOXWDULO� NRHQ]LP�
$� UHG�NWD]� YH� NROHVWHURO� EL\RVHQWH]LQL� LQKLEH� HWPHVL� EX�
VLQHUMLN� HWNL\L� ROXúWXUDELOHFHN� RODVÕ� IDUNOÕ�PHNDQL]PDODU�
RODUDN�G�ú�Q�OPHNWHGLU� ������$\UÕFD� VDUÕPVD÷ÕQ�\DSÕVÕQ-
GD��&�YLWDPLQL��JHUPDQ\XP��VHOHQ\XP�YH�N�N�UWO��ELOHúHQ�
DOOLVLQ� JLEL� DQWLRNVLGDQ� |]HOOLN� J|VWHUHQ� EL\RDNWLI� |JH-
OHULQ� EXOXQPDVÕQÕQ� GD� VLQHUMLN� HWNL\H� NDWNÕ� VD÷OD\DFD÷Õ�
G�ú�Q�OPHNWHGLU�������

%HQ]HU� úHNLOGH� NDQ� OLSLW� SUR¿OL� �]HULQGH� \DSÕOPÕú� EDúND�
ELU�oDOÕúPDGD��VD÷OÕNOÕ�ELUH\OHUH�]H\WLQ\D÷Õ�����J��LOH�GR-
PDWHV�����J�GRPDWHV�VDOoDVÕ�����J�GRPDWHV�oRUEDVÕ��NRP-
ELQH� HGLOHUHN� YHULOPLúWLU� ������ %X� EHVLQOHUL� ELUOLNWH� DODQ�
ELUH\OHULQ�NDQ�+'/�G�]H\OHULQLQ�\�NVHN��/'/�+'/�RUDQÕ�
YH� WULJOLVHULW�G�]H\OHULQLQ� LVH�G�ú�N�ROGX÷X�EXOXQPXúWXU�
������ � dDOÕúPDGDNL� W�P� GL\HWOHULQ� OLNRSHQ� LoHULNOHUL� YH�
DQWLRNVLGDQ�NDSDVLWHVL�EHQ]HUGLU�YH�KHP�NRQWURO�KHP�GH�
P�GDKDOH�JUXEXQGDNL�ELUH\OHULQ�VHUXP�OLNRSHQ�VHYL\HOHUL�
DUDVÕQGD�IDUN�ROPDPDVÕQD�NDUúÕQ�OLSLW�SUR¿OLQGH�ROXúDQ�EX�
L\LOHúPHQLQ��EX� LNL�EHVLQLQ�ELUOLNWH�YHULOPHVLQGHQ�ROXúDQ�
VLQHUMLN� HWNLGHQ� ND\QDNODQGÕ÷Õ� G�ú�Q�OP�úW�U� ������ 'R-
PDWHVWHNL� WHPHO�DQWLRNVLGDQ�ELOHúHQOHUGHQ�ELUL�RODQ� OLNR-
SHQLQ�\D÷GD�o|]�QHQ�ELU�ELOHúLN�ROPDVÕ�YH�GL\HWOH�DOÕQDQ�
\D÷ÕQ�PLNWDUÕQÕQ� �HQHUMLQLQ� HQ� D]����¶L�� OLNRSHQ� HPLOL-
PLQL� HWNLOHPHVL� VLQHUML� PHNDQL]PDODUÕQGDQ� ELUL� RODELOLU�
������$\UÕFD� ]H\WLQ\D÷ÕQGD� EXOXQDQ� (� YLWDPLQL� YH� IHQRO�
JUXEX� ELOHúLNOHULQ� OLNRSHQ� LOH� HWNLOHúLPH� JLUHUHN� VLQHUML�
ROXúWXUDELOHFH÷L�G�ú�Q�OP�úW�U�������

%HVLQ� NRPELQDV\RQODUÕQÕQ� YH� EHVLQ� ELOHúHQOHULQLQ� KDQJL�
PHNDQL]PDODUOD� NDQVHUL� |QOH\HELOHFH÷L� YH\D� WHGDYL� HGH-
ELOHFH÷L� WDP� RODUDN� DQODúÕOPDVD� GD� EX� NRQXGD� \DSÕOPÕú�
oDOÕúPDODU�PHYFXWWXU�����������0HPH�NDQVHUL�K�FUHOHUL�LOH�
\DSÕOPÕú�ELU�oDOÕúPDGD��VR÷DQ�����J��LOH��]�P������J��ELU-
OLNWH�NRPELQH�HGLOHUHN�NDQVHUOL�K�FUHOHUH�YHULOPLú�E|\OHFH�
DQWL�SUROLIHUDWLI� HWNLQLQ� ROXúWX÷X� J|U�OP�úW�U� ������
dDOÕúPDGD� VR÷DQ� YH� �]�P� GÕúÕQGD�� DKXGXGX�� E|÷�UWOHQ��

HOPD��EURNROL��GRPDWHV��PDQWDU��PRU�NDUQDEDKDU��VR\D�ID-
VXO\HVL�� DG]XNL� IDVXO\HVL��0HNVLND� YH� VL\DK� IDVXO\H� JLEL�
ELWNLVHO� ND\QDNOÕ� EHVLQOHULQ� LNLOL� HNVWUDNWODUÕ� NXOODQÕOPÕú�
DQFDN�0&)���K�FUHOHULQGHNL�E�\�PH\L�DQODPOÕ�GHUHFHGH�
LQKLEH� HGHQ� NRPELQDV\RQXQ� VDGHFH� VR÷DQ� YH� �]�P� RO��
GX÷X�J|U�OP�úW�U�������%X�HWNLQLQ�ELWNLVHO�ND\QDNOÕ�EHVLQ-
OHULQ�GR÷DVÕQGD�EXOXQDQ�DQWLRNVLGDQODUGDQ�ND\QDNODQGÕ÷Õ�
G�ú�Q�OVH�GH�NXOODQÕODQ�W�P�EHVLQ�NRPELQDV\RQODUÕ�DUDVÕQ-
GD�QHGHQ�|]HOOLNOH�VR÷DQ�YH��]�PGH�EX�VLQHUMLQLQ�ROXúWX÷X�
oDOÕúPDQÕQ� DUDúWÕUPDFÕODUÕ� WDUDIÕQGDQ� DoÕNODQDPDPÕúWÕU�
������d�QN�� oDOÕúPDGD� NXOODQÕODQ� W�P�EHVLQOHU� DQWLRNVL-
GDQ�DoÕVÕQGDQ�]HQJLQ�EHVLQOHUGLU��%X�\�]GHQ�EX�oDOÕúPDGD�
VDGHFH� DQWLRNVLGDQODUD� VDKLS� ROPDQÕQ� DQWL�NDQVHU� HWNL\L�
DoÕNODPDGD�\HWHUOL�RODPD\DFD÷Õ�VRQXFXQD�YDUÕOPÕúWÕU�������
(WNLOHúLP�PHNDQL]PDVÕ�WDP�RODUDN�ELOLQPHVH�GH�EX�GXUX-
PXQ�VR÷DQ�YH��]�PGHNL�VLQHUMLN��DGDWLI�YH�DQWDJRQLVW�HW-
NLOHULQ�ELU�VRQXFX�RODUDN�G�ú�Q�OPHNWHGLU������

SONUÇ 
%HVLQ� VLQHUMLOHUL� JHOHFHNWH� NLúL\H� |]J�� EHVOHQPHQLQ�
ROXúWXUXOPDVÕQGD�NXOODQÕODELOHFHN�SRWDQVL\HO�ELU�NDYUDP-
GÕU�� +DQJL� EHVLQ� NRPELQDV\RQXQXQ�� KDQJL� ELUH\H�� QDVÕO�
YH�QH� W�U�ELU�GL\HWOH�YHULOHFH÷L� VRUXODUÕ�PHYFXW� oDOÕúPD-
ODUOD� KHQ�]� EHOLUOHQHPHVH� GH� JHOHFHNWH� \DSÕODQ� oDOÕúPD-
ODU� EX� VRUXODUD� \DQÕW� EXODELOLU��%HVLQ� VLQHUMLVL� NRQXVX\OD�
LOJLOL�J�QFHO�OLWHUDW�UGH�ELUoRN�oDOÕúPD�ROPDVÕQD�NDUúÕQ�EX�
oDOÕúPDODUÕQ�E�\�N�oR÷XQOX÷X�LQ�YLWUR�oDOÕúPDODUGÕU��ø]ROH�
DNWLI� EHVLQ� ELOHúHQOHUL\OH� \DSÕODQ� EX� LQ� YLWUR� oDOÕúPDODU��
EHVLQOHULQ� GR÷DVÕQGD� JHUoHNOHúHQ� GR÷DO� HWNLOHúLPOHUL� YH�
LQVDQ� Y�FXGXQGDNL� V�UHoOHUL� KHQ�]� WDP� RODUDN� DoÕNOD\D-
PDPDNWDGÕU�� %X� \�]GHQ� L]ROH� DNWLI� |JHOHULQ� ROGX÷X�
oDOÕúPDODU�\HULQH�ELU�EHVLQLQ�E�W�Q�IRUPX\OD�LQVDQ�VD÷OÕ÷Õ�
�]HULQGHNL�HWNLOHULQLQ�LQFHOHQGL÷L�LQVDQ�oDOÕúPDODUÕQÕQ�DUW-
PDVÕQD� LKWL\Do�YDUGÕU��0HYFXW�oDOÕúPDODUGD��PLNUR�EHVLQ�
|JHOHULQLQ� EL\R\DUDUOÕOÕ÷ÕQÕQ� DUWPDVÕ�� DQWLRNVLGDQ� NDSD-
VLWHQLQ� DUWPDVÕ�� VLQGLULPLQ� NROD\ODúPDVÕ�� NDQ� OLSLW� SUR-
¿OLQLQ� G�]HQOHQPHVL�� DQWL�LQÀDPDWXYDU� YH� DQWL�SUROHUDWLI�
HWNLOHULQ�ROXúPDVÕ�JLEL�VD÷OÕN�DoÕVÕQGDQ�ROXPOX�VRQXoODUÕQ�
PH\GDQD� JHOGL÷L� J|U�OPHNWHGLU�� $QFDN� EHOLUOHQHQ� EHVLQ�
VLQHUMLVL� PHNDQL]PDODUÕQÕQ� KHU� ELUH\GH� IDUNOÕ� JHUoHNOHúH��
UHN�ELUH\VHO�IDUNOÕOÕNODU�ROXúWXUDFD÷Õ�GD�GLNNDWH�DOÕQPDOÕGÕU��
6LQHUMLN�EHVLQOHULQ�LQVDQ�VD÷OÕ÷Õ��]HULQGHNL�HWNLOHULQLQ�EHOLU-
OHQPHVL�LoLQ��ELUH\VHO�IDUNOÕOÕNODU��EHVLQ�JUXSODUÕ��EHVLQOHULQ�
E�W�Q�IRUPODUÕ�YH�GL\HWWH�\HU�DODQ�WRSODP�DNWLI�EHVLQ�|JH��
OHUL�LQFHOHQPHOL��EX�DODQGDNL�oDOÕúPDODUGD�NXOODQÕODELOHFHN�
GR÷UX�GH÷HUOHQGLUPH�DUDoODUÕ�ROXúWXUXOPDOÕGÕU�
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20.
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25.

.LP�'+��.LP�-+��.LP�'+��-R�-<��%\XQ�6��)XQF-
WLRQDO�IRRGV�ZLWK�DQWLYLUDO�DFWLYLW\��)RRG�6FL�%LRWHFK-
QRO��������������������

1DWDUDMDQ�7'�� 5DPDVDP\� -5�� 3DODQLVDP\�.��1X-
WUDFHXWLFDO�SRWHQWLDOV�RI�V\QHUJLF�IRRGV��D�V\VWHPDWLF�
UHYLHZ��-RXUQDO�RI�(WKQLF�)RRGV���������������

-DFREV�'5��7HPSOH�1-��)RRG�V\QHUJ\��$�SDUDGLJP�
VKLIW� LQ� QXWULWLRQ� VFLHQFH�� ,Q��7HPSOH�1��:LOVRQ�7��
-DFREV� -U�'�� HGV��1XWULWLRQDO�+HDOWK��1XWULWLRQ�DQG�
+HDOWK��7RWRZD��1-��+XPDQD�3UHVV��������������

0DUWLURV\DQ�'��/DPSHUW�7��(NEODG�0��&ODVVL¿FDWLRQ�
DQG� UHJXODWLRQ� RI� IXQFWLRQDO� IRRG� SURSRVHG� E\� WKH�
)XQFWLRQDO� )RRG� &HQWHU�� )XQFWLRQDO� )RRG� 6FLHQFH�
�����������������

-DFREV�'5��-U���*URVV�0'��7DSVHOO�/&��)RRG�V\QHU-
J\��DQ�RSHUDWLRQDO�FRQFHSW�IRU�XQGHUVWDQGLQJ�QXWUL-
WLRQ��$P�-�&OLQ�1XWU�����������������6��6�

)DUGHW�$��5RFN�(��)URP�D�5HGXFWLRQLVW�WR�D�+ROLVWLF�
$SSURDFK�LQ�3UHYHQWLYH�1XWULWLRQ�WR�'H¿QH�1HZ�DQG�
0RUH�(WKLFDO� 3DUDGLJPV��+HDOWKFDUH� �%DVHO�� ������
�������������

%DL�<)��<XH�=/��:DQJ�<1��/L�<'��/L�&��/LX�;7��
6KL�5+��+XR�11��/L�''��*DR�6��+DQ�;��6\QHUJLVWLF�
HIIHFW�RI�SRO\VDFFKDULGHV�DQG�ÀDYRQRLGV�RQ�OLSLG�DQG�
JXW�PLFURELRWD�LQ�K\SHUOLSLGHPLF�UDWV��)RRG�	�)XQF-
WLRQ���������������������

+RGD�0��+HPDLVZDU\D�6��'REOH�0��3KHQROLF�3K\-
WRFKHPLFDOV��6RXUFHV��%LRV\QWKHVLV��([WUDFWLRQ��DQG�
7KHLU�,VRODWLRQ��,Q��5ROH�RI�3KHQROLF�3K\WRFKHPLFDOV�
LQ�'LDEHWHV�0DQDJHPHQW��6LQJDSRUH��6SULQJHU�������
�������

)HUJXVRQ� /5�� 1XWULJHQRPLFV� DSSURDFKHV� WR� IXQF-
WLRQDO�IRRGV��-�$P�'LHW�$VVRF��������������������

-DFREV�'5��-U���6WHIIHQ�/0��1XWULHQWV��IRRGV��DQG�GL-
HWDU\�SDWWHUQV�DV�H[SRVXUHV�LQ�UHVHDUFK��D�IUDPHZRUN�
IRU�IRRG�V\QHUJ\��$P�-�&OLQ�1XWU������������6XS-
SO�����6���6�

-DFREV�'5��-U��:KDW�FRPHV�¿UVW��WKH�IRRG�RU�WKH�QX-
WULHQW"�([HFXWLYH�VXPPDU\�RI�D�V\PSRVLXP��-�1XWU�
������������6XSSO�����6��6�

&KHQ� <�� 0LFKDODN� 0�� $JHOORQ� /%�� ,PSRUWDQFH�
RI� 1XWULHQWV� DQG� 1XWULHQW� 0HWDEROLVP� RQ� +XPDQ�
+HDOWK��<DOH�-�%LRO�0HG��������������������

0LWUD�6��7DUHT�$0��'DV�5��%LQ�(PUDQ�7��1DLQX�)��
&KDNUDERUW\�$-��$KPDG�,��7DOOHL�7(��,GULV�$0��6L-
PDO�*DQGDUD�-��3RO\SKHQROV��$�¿UVW�HYLGHQFH�LQ�WKH�
V\QHUJLVP� DQG� ELRDFWLYLWLHV�� )RRG� 5HY� ,QW� ������
���������������

:DUG�:(��7KRPSVRQ�/8��8QGHUVWDQGLQJ�)RRG�DQG�
)RRG±'UXJ�6\QHUJ\���)RRG�'UXJ�6\QHUJ\�DQG�6DIH-
W\��&5&�3UHVV�����������

-DFREV�'5�� -U���7DSVHOO�/&��)RRG�� QRW� QXWULHQWV�� LV�
WKH� IXQGDPHQWDO� XQLW� LQ� QXWULWLRQ�� 1XWU� 5HY� ������
��������������

/LX� 5+�� +HDOWK� EHQH¿WV� RI� IUXLW� DQG� YHJHWDEOHV�
DUH� IURP� DGGLWLYH� DQG� V\QHUJLVWLF� FRPELQDWLRQV� RI�
SK\WRFKHPLFDOV��$P� -� &OLQ� 1XWU� ������ ����� 6XS-
SO�����6���6�

0XOKROODQG�&$��%HQIRUG�'-��:KDW�LV�NQRZQ�DERXW�
WKH�VDIHW\�RI�PXOWLYLWDPLQ�PXOWLPLQHUDO�VXSSOHPHQWV�
IRU�WKH�JHQHUDOO\�KHDOWK\�SRSXODWLRQ"�7KHRUHWLFDO�ED-
VLV�IRU�KDUP��$P�-�&OLQ�1XWU����������������6���6�

/LX� 5+�� 3RWHQWLDO� V\QHUJ\� RI� SK\WRFKHPLFDOV� LQ�
FDQFHU� SUHYHQWLRQ�� PHFKDQLVP� RI� DFWLRQ�� -� 1XWU��
������������6XSSO������6���6�

=DIUD�6WRQH�6��<DVPLQ�7��%DJFKL�0��&KDWWHUMHH�$��
9LQVRQ�-$��%DJFKL�'��%HUU\�DQWKRF\DQLQV�DV�QRYHO�
DQWLR[LGDQWV�LQ�KXPDQ�KHDOWK�DQG�GLVHDVH�SUHYHQWLRQ��
0RO�1XWU�)RRG�5HV��������������������

-DFREV�'5��3HUHLUD�0$��0H\HU�.$��.XVKL�/+��)LEHU�
IURP�ZKROH�JUDLQV��EXW�QRW�UH¿QHG�JUDLQV��LV�LQYHUVHO\�
DVVRFLDWHG�ZLWK�DOO�FDXVH�PRUWDOLW\�LQ�ROGHU�ZRPHQ��
WKH�,RZD�ZRPHQ
V�KHDOWK�VWXG\��-�$P�&ROO�1XWU�������
�����6XSSO�����6���6�

%RODQG�0��.DXU�/��0RQWR\D�&��5XWKHUIXUG�6��$QVHOO�
-��0RXJKDQ�3��)RRG�6\QHUJ\��7KH�(IIHFW�RI�(DWLQJ�
.LZLIUXLW�RQ�WKH�'LJHVWLRQ�RI�0HDW����VW�,QWHUQDWLRQ-
DO�&RQJUHVV� RI�0HDW�6FLHQFH� DQG�7HFKQRORJ\�� ���
��WK�$XJXVW��&OHUPRQW�)HUUDQG��)UDQFH�����

6DDG� %�� 0RQD� 2��$QWLPLFURELDO� DFWLYLW\� RI� JDUOLF�
MXLFH� �$OOLXP� VDWLYXP��� KRQH\�� DQG� JDUOLF�KRQH\�
PL[WXUH�RQ�VRPH�VHQVHWLYH�DQG�PXOWLUHVLVWDQW�PLFUR-
RUJDQLVPV��/LIH�6FL�-���������������������

.LP�-(��*RUGRQ�6/��)HUUX]]L�0*��&DPSEHOO�::��
(IIHFWV�RI�HJJ�FRQVXPSWLRQ�RQ�FDURWHQRLG�DEVRUSWLRQ�
IURP�FR�FRQVXPHG��UDZ�YHJHWDEOHV��$P�-�&OLQ�1XWU�
�������������������

:DQJ� 6��0HFNOLQJ� .$��0DUFRQH�0)�� .DNXGD�<��
7VDR�5��6\QHUJLVWLF��DGGLWLYH��DQG�DQWDJRQLVWLF�HIIHFWV�
RI�IRRG�PL[WXUHV�RQ�WRWDO�DQWLR[LGDQW�FDSDFLWLHV��-�$J-
ULF�)RRG�&KHP�������������������

7RGRURYLF�9�� 5HGRYQLNRYLF� ,5�� 7RGRURYLF� =�� -DQ-
NRYLF� *�� 'RGHYVND� 0�� 6REDMLF� 6�� 3RO\SKHQROV��
PHWK\O[DQWKLQHV��DQG�DQWLR[LGDQW�FDSDFLW\�RI�FKRF-
RODWHV�SURGXFHG�LQ�6HUELD��-RXUQDO�RI�)RRG�&RPSRVL-
WLRQ�DQG�$QDO\VLV�����������������
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40.

41.

42.

43.
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45.

7HZDUL� 6�� *XSWD� 9�� %KDWWDFKDU\D� 6�� &RPSDUDWLYH�
VWXG\�RI�DQWLR[LGDQW�SRWHQWLDO�RI�WHD�ZLWK�DQG�ZLWK-
RXW� DGGLWLYHV�� ,QGLDQ� -� 3K\VLRO� 3KDUPDFRO� ������
������������

:DQJ�6��=KX�)��0HFNOLQJ�.$��0DUFRQH�0)��$QWLR[-
LGDQW�FDSDFLW\�RI�IRRG�PL[WXUHV�LV�QRW�FRUUHODWHG�ZLWK�
WKHLU�DQWLSUROLIHUDWLYH�DFWLYLW\�DJDLQVW�0&)���EUHDVW�
FDQFHU�FHOOV��-�0HG�)RRG����������������������

1DLU�.0��%UDKPDP�*19��5DGKLND�06��&KRXGKXU\�
'5��5DYLQGHU�3��%DODNULVKQD�1��&KHQ�=��+DZWKRUQH�
.0��$EUDPV�6$��,QFOXVLRQ�RI�JXDYD�HQKDQFHV�QRQ�
KHPH� LURQ� ELRDYDLODELOLW\� EXW� QRW� IUDFWLRQDO� ]LQF�
DEVRUSWLRQ�IURP�D�ULFH�EDVHG�PHDO�LQ�DGROHVFHQWV��-�
1XWU���������������������

%DOORW� '�� %D\QHV� 5'�� %RWKZHOO� 7+�� *LOORRO\� 0��
0DFIDUODQH�-��0DF3KDLO�$3��/\RQV�*��'HUPDQ�'3��
%H]ZRGD�:5��7RUUDQFH� -'��%RWKZHOO� -(��7KH� HI-
IHFWV�RI� IUXLW� MXLFHV� DQG� IUXLWV�RQ� WKH� DEVRUSWLRQ�RI�
LURQ�IURP�D�ULFH�PHDO��%U�-�1XWU���������������������

/D\ULVVH�0��0DUWLQH]�7RUUHV�&��5RFKH�0��(IIHFW�RI�
LQWHUDFWLRQ�RI�YDULRXV�IRRGV�RQ�LURQ�DEVRUSWLRQ��$P�-�
&OLQ�1XWU����������������������

(QJHOPDQQ�0'��'DYLGVVRQ�/��6DQGVWURP�%��:DO-
F]\N�7��+XUUHOO�5)��0LFKDHOVHQ�.)��7KH�LQÀXHQFH�RI�
PHDW�RQ�QRQKHPH�LURQ�DEVRUSWLRQ�LQ�LQIDQWV��3HGLDWU�
5HV��������������������

%URZQ�0-��)HUUX]]L�0*��1JX\HQ�0/��&RRSHU�'$��
(OGULGJH�$/�� 6FKZDUW]� 6-��:KLWH�:6��&DURWHQRLG�
ELRDYDLODELOLW\� LV� KLJKHU� IURP� VDODGV� LQJHVWHG�ZLWK�
IXOO�IDW�WKDQ�ZLWK�IDW�UHGXFHG�VDODG�GUHVVLQJV�DV�PHD-
VXUHG�ZLWK�HOHFWURFKHPLFDO�GHWHFWLRQ��$P�-�&OLQ�1XWU�
���������������������

)LHOGLQJ�-0��5RZOH\�.*��&RRSHU�3��.�2'��,QFUHDVHV�
LQ�SODVPD�O\FRSHQH�FRQFHQWUDWLRQ�DIWHU�FRQVXPSWLRQ�
RI� WRPDWRHV�FRRNHG�ZLWK�ROLYH�RLO��$VLD�3DF�-�&OLQ�
1XWU�������������������

.RSHF� 5(�� &RRSHUVWRQH� -/�� 6FKZHLJJHUW� 50��
<RXQJ�*6��+DUULVRQ�(+��)UDQFLV�'0��&OLQWRQ�6.��
6FKZDUW]�6-��$YRFDGR�FRQVXPSWLRQ�HQKDQFHV�KXPDQ�
SRVWSUDQGLDO�SURYLWDPLQ�$�DEVRUSWLRQ�DQG�FRQYHUVLRQ�
IURP�D�QRYHO�KLJK±ȕ�FDURWHQH�WRPDWR�VDXFH�DQG�IURP�
FDUURWV��-�1XWU�����������������������

6KRED�*��-R\�'��-RVHSK�7��0DMHHG�0��5DMHQGUDQ�5��
6ULQLYDV�36��,QÀXHQFH�RI�SLSHULQH�RQ�WKH�SKDUPDFR-
NLQHWLFV�RI�FXUFXPLQ� LQ�DQLPDOV�DQG�KXPDQ�YROXQ-
WHHUV��3ODQWD�0HG�������������������

0RUFRV�1&��0RGXODWLRQ�RI�OLSLG�SUR¿OH�E\�¿VK�RLO�
DQG� JDUOLF� FRPELQDWLRQ�� -� 1DWO� 0HG�$VVRF� ������
�������������

$KXMD�.'��3LWWDZD\� -.��%DOO�0-��(IIHFWV� RI� ROLYH�
RLO�DQG�WRPDWR�O\FRSHQH�FRPELQDWLRQ�RQ�VHUXP�O\-
FRSHQH�� OLSLG�SUR¿OH�� DQG� OLSLG�R[LGDWLRQ��1XWULWLRQ�
�������������������

&DR�*��5XVVHOO�50��/LVFKQHU�1��3ULRU�5/��6HUXP�
DQWLR[LGDQW�FDSDFLW\�LV�LQFUHDVHG�E\�FRQVXPSWLRQ�RI�
VWUDZEHUULHV��VSLQDFK��UHG�ZLQH�RU�YLWDPLQ�&�LQ�HOGHU-
O\�ZRPHQ��-�1XWU�����������������������

0LOPDQ�17��$�5HYLHZ�RI�1XWULHQWV�DQG�&RPSRXQGV��
:KLFK�3URPRWH�RU�,QKLELW�,QWHVWLQDO�,URQ�$EVRUSWLRQ��
0DNLQJ�D�3ODWIRUP�IRU�'LHWDU\�0HDVXUHV�7KDW�&DQ�
5HGXFH� ,URQ�8SWDNH� LQ�3DWLHQWV�ZLWK�*HQHWLF�+DH-
PRFKURPDWRVLV��-�1XWU�0HWDE��������������������

3LVNLQ� (�� &LDQFLRVL� '�� *XOHF� 6�� 7RPDV� 0�� &D-
SDQRJOX� (�� ,URQ� $EVRUSWLRQ�� )DFWRUV�� /LPLWDWLRQV��
DQG� ,PSURYHPHQW� 0HWKRGV�� $&6� 2PHJD� ������
���������������

+HGUHQ�(��'LD]�9�� 6YDQEHUJ�8�� (VWLPDWLRQ� RI� FD-
URWHQRLG� DFFHVVLELOLW\� IURP� FDUURWV� GHWHUPLQHG� E\�
DQ�LQ�YLWUR�GLJHVWLRQ�PHWKRG��(XU�-�&OLQ�1XWU�������
�������������

&LULFR� 7/�� 2PD\H� 67��$GGLWLYH� RU� V\QHUJHWLF� HI-
IHFWV�RI�SKHQROLF�FRPSRXQGV�RQ�KXPDQ�ORZ�GHQVL-
W\�OLSRSURWHLQ�R[LGDWLRQ��)RRG�&KHP�7R[LFRO�������
������������

6HHUDP�13��$GDPV�/6��+HQQLQJ�60��1LX�<��=KDQJ�
<�� 1DLU� 0*�� +HEHU� '�� ,Q� YLWUR� DQWLSUROLIHUDWLYH��
DSRSWRWLF� DQG� DQWLR[LGDQW� DFWLYLWLHV� RI� SXQLFDODJLQ��
HOODJLF�DFLG�DQG�D� WRWDO�SRPHJUDQDWH� WDQQLQ�H[WUDFW�
DUH�HQKDQFHG�LQ�FRPELQDWLRQ�ZLWK�RWKHU�SRO\SKHQROV�
DV�IRXQG�LQ�SRPHJUDQDWH�MXLFH��-�1XWU�%LRFKHP�������
��������������

&KHQ�;��/L�+��=KDQJ�%��'HQJ�=��7KH�V\QHUJLVWLF�DQG�
DQWDJRQLVWLF�DQWLR[LGDQW�LQWHUDFWLRQV�RI�GLHWDU\�SK\-
WRFKHPLFDO� FRPELQDWLRQV�� &ULW� 5HY� )RRG� 6FL� 1XWU�
���������������������

*DQR�&$��)DWLPD�6��)DLOHV�7:��$UQGW�*0��6DMLQRYLF�
0��0DKQV�'��6DHGLVRPHROLD�$��&RRUVVHQ�-5��%XFFL�
-��GH�6RX]D�3��9DIDHH�)��$QWL�FDQFHU�SRWHQWLDO�RI�V\Q-
HUJLVWLF�SK\WRFKHPLFDO�FRPELQDWLRQV�LV�LQÀXHQFHG�E\�
WKH�JHQHWLF�SUR¿OH�RI�SURVWDWH�FDQFHU�FHOO�OLQHV��)URQW�
1XWU������������������
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<DúOÕODUGD�.ÕUÕOJDQOÕN�6HQGURPX�
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VD÷ODPDGD�IDUN�HGLOLU�VHYL\HGH�D]DOPD�RODUDN�WDQÕPODPÕúWÕU��<DúOÕ�SRS�ODV\RQXQXQ�
N�UHVHO� RODUDN� ]DPDQ� LoHULVLQGH� DUWWÕ÷Õ� ELOLQPHNWHGLU��<DúOÕ� SRS�ODV\RQXQGDNL� EX�
DUWÕú� VHEHEL\OH� JHULDWULN� VHQGURPODUÕQ� |QHPL� GH� DUWPDNWDGÕU�� (Q� \D\JÕQ� J|U�OHQ�
JHULDWULN�VHQGURPODUÕQ�EDúÕQGD�PDOQ�WULV\RQ��VDUNRSHQL�YH�NÕUÕOJDQOÕN�JHOPHNWHGLU��
.ÕUÕOJDQOÕN� VHQGURPX�� \DúDP� V�UHVLQFH� ELUH\LQ� ELUoRN�¿]\RORMLN� VLVWHPL� �]HULQGH�
HWNLVL�RODQ��D÷ÕUOÕN�ND\EÕ��\�U�PH�KÕ]ÕQGD�\DYDúODPD��¿]LNVHO�DNWLYLWHOHUGH�NÕVÕWODQ-
PD��GLUHQo�J|VWHUHPHPH�YH�VDYXQPDVÕ]OÕN�KDOL�JLEL�HWNLOHU� LOH� WDQÕPODQDELOHQ�oRN�
ER\XWOX�ELU�NDYUDPGÕU��7�UNL\H¶GH�NDGÕQODUÕQ������¶LQLQ�YH�HUNHNOHULQ����¶XQXQ�
NÕUÕOJDQ�ROGX÷X�EHOLUOHQPLúWLU��dDOÕúPDODU�VRQXFXQGD�NÕUÕOJDQOÕ÷ÕQ�\DúOD�ELUOLNWH�DUW-
WÕ÷Õ��H÷LWLP�G�]H\LQLQ�G�ú�N�YH�NURQLN�KDVWDOÕ÷Õ�RODQ�ELUH\OHUGH�VÕN�J|]OHPOHQGL÷L�
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VHOGL÷L�ELOLQPHNWHGLU��.ÕUÕOJDQOÕN�VHQGURPX�WDQÕVÕQÕQ�NRQXOPDVÕ�LoLQ�ELUoRN�GH÷HU-
OHQGLUPH�NULWHUL�YH�|OoHNOHU�EXOXQPDNWDGÕU��7DQÕ�VRQUDVÕQGD�KDVWDQÕQ�WÕEEL�GXUXPXQD�
|]J��EHVOHQPH�GHVWH÷L��HJ]HUVL]�SODQÕ�YH�VRV\RORMLN�GHVWHNOHUOH�ELUOLNWH�WHGDYL�SODQÕ�
G�]HQOHQPHOLGLU��<DSÕODQ�oDOÕúPDODU�VRQXFXQGD��\HWHUOL�SURWHLQ�DOÕPÕQÕQ��DQWLRNVLGDQ�
ND\QDNODUGDQ� ]HQJLQ� EHVOHQPHQLQ��%����'� YLWDPLQL� YH� RPHJD��� JLEL� EHVLQ� |JHVL�
GHVWHNOHULQLQ� KDVWDOÕN� VH\UL� �]HULQGH� ROXPOX� HWNL� J|VWHUGL÷L� EHOLUOHQPLúWLU��%X� JH-
OHQHNVHO�GHUOHPHQLQ�DPDFÕ��NÕUÕOJDQOÕN�VHQGURPXQX�WDQÕPODPDN��GH÷HUOHQGLUPH�WHVW��
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ABSTRACT 
$JLQJ� LV� WKH� QDPH� JLYHQ� WR� D� ZLGH� UDQJH� RI� ELRORJLFDO��
SK\VLRORJLFDO�DQG�SV\FKRORJLFDO�FKDQJHV�WKDW�DQ�LQGLYLGXDO�
XQGHUJRHV� RYHU� WKH� \HDUV��7KH�:RUOG�+HDOWK�2UJDQL]DWLRQ�
�:+2��GH¿QHV�DJLQJ�DV�LQGLYLGXDOV�DJHG����DQG�ROGHU�DQG�
FKDUDFWHUL]HV�LW�DV�D�FRQWLQXRXV�ORVV�RI�YLWDO�IXQFWLRQV��ZLWK�D�
QRWLFHDEOH�GHFUHDVH�LQ�RYHUDOO�HI¿FLHQF\�RI�WKH�RUJDQLVP�DQG�
LWV�DELOLW\�WR�DGDSW�WR�HQYLURQPHQWDO�IDFWRUV��,W�LV�ZHOO�NQRZQ�
WKDW�WKH�HOGHUO\�SRSXODWLRQ�LV�LQFUHDVLQJ�ZRUOGZLGH�RYHU�WLPH��
'XH�WR�WKLV�LQFUHDVH�LQ�WKH�HOGHUO\�SRSXODWLRQ��WKH�LPSRUWDQFH�
RI�JHULDWULF�V\QGURPHV�LV�DOVR�LQFUHDVLQJ��)UDLOW\�V\QGURPH�LV�
D�PXOWLGLPHQVLRQDO�FRQFHSW�WKDW�DIIHFWV�PDQ\�SK\VLRORJLFDO�
V\VWHPV�RI�WKH�LQGLYLGXDO�WKURXJKRXW�OLIH�DQG�FDQ�EH�GH¿QHG�
E\�HIIHFWV�VXFK�DV�ZHLJKW�ORVV��VORZLQJ�RI�ZDONLQJ�VSHHG��OLP-
LWDWLRQ�RI�SK\VLFDO�DFWLYLWLHV��LQDELOLW\�WR�UHVLVW��DQG�YXOQHUDELO-
LW\��7KH�PRVW�FRPPRQ�JHULDWULF�V\QGURPHV�DUH�PDOQXWULWLRQ��
VDUFRSHQLD�DQG�IUDLOW\��,Q�7XUNH\��������RI�ZRPHQ�DQG�����
RI�PHQ�ZHUH�IRXQG�WR�EH�IUDLO��6WXGLHV�KDYH�VKRZQ�WKDW�IUDLOW\�
LQFUHDVHV�ZLWK�DJH�DQG�LV�RIWHQ�REVHUYHG�LQ�SHRSOH�ZLWK�ORZ�
OHYHOV�RI�HGXFDWLRQ�DQG�FKURQLF�GLVHDVHV��,W�LV�NQRZQ�WKDW�HDU-
O\�GLDJQRVLV�RI�IUDLOW\�LQFUHDVHV�WKH�FKDQFH�RI�WUHDWPHQW��SUH-
YHQWV�IUDFWXUHV��UHGXFHV�WKH�GXUDWLRQ�RI�LOOQHVV�DQG�LPSURYHV�
TXDOLW\�RI�OLIH��7KHUH�DUH�PDQ\�DVVHVVPHQW�FULWHULD�DQG�VFDOHV�
DYDLODEOH� IRU� GLDJQRVLQJ� IUDLOW\� V\QGURPH��$IWHU� GLDJQRVLV��
D� WUHDWPHQW�SODQ�VKRXOG�EH�RUJDQL]HG�� LQFOXGLQJ�QXWULWLRQDO�
VXSSRUW��H[HUFLVH�SODQ��DQG�VRFLDO�VXSSRUW�VSHFL¿F�WR�WKH�SD-
WLHQW
V�PHGLFDO�FRQGLWLRQ��6WXGLHV�KDYH�VKRZQ�WKDW�DGHTXDWH�
SURWHLQ� LQWDNH�� D�GLHW� ULFK� LQ�DQWLR[LGDQWV�� DQG�QXW�� ULWLRQDO�
VXSSOHPHQWV�VXFK�DV�YLWDPLQ�%����YLWDPLQ�'��DQG�RPHJD���
KDYH�D�SRVLWLYH�HIIHFW�RQ�WKH�FRXUVH�RI�WKH�GLVHDVH��7KH�DLP�
RI�WKLV�WUDGLWLRQDO�UHYLHZ�LV�WR�UHYLHZ�WKH�FXUUHQW�NQRZOHGJH�
RQ�WKH�GH¿QLWLRQ�RI�IUDLOW\�V\QGURPH��DVVHVVPHQW�WHVWV�DQG�LWV�
UHODWLRQVKLS�ZLWK�QXWULWLRQ�

Key Words: 
�1XWULWLRQ��*HULDWULF�V\QGURPH��)UDLOLW\�V\QGURPH��(OGHUO\

*ø5øù
.ÕUÕOJDQOÕN�NDYUDPÕ�|]HOOLNOH�JHULDWULGH�oRN�|QHPOL�ROVD�GD�
KkOk� WDQÕPÕ\OD� LOJLOL� EHOLUVL]OLNOHU� PHYFXWWXU�� .ÕUÕOJDQOÕ÷ÕQ�
QH�DQODPD�JHOGL÷L��\DúOÕOÕN�LOH�RODQ�ED÷ODQWÕVÕ��VDUNRSHQL�YH�
PDOQ�WULV\RQ�JLEL�NDYUDPODUGDQ�IDUNÕ�NDUÕúWÕUÕOPDNWDGÕU������
<DúOÕOÕN�NDYUDPÕ�LoLQ�ELUoRN�IDUNOÕ�WDQÕP�EXOXQVD�GD�JHOLúPLú�
�ONHOHUGH� HQ� VÕN� NXOODQÕODQ�� '�Q\D� 6D÷OÕN� gUJ�W�� �'6g��
WDUDIÕQGDQ�EHOLUOHQHQ�³���\Dú�YH��VW��ELUH\OHU´GLU������<DúOÕOÕN��
LQVDQ�GR÷DVÕQÕQ�|O�P�|QFHVL�VRQ�V�UHFLGLU��=DPDQOD�LQVDQ�¿-
]\RORMLVLQGH�oRN�oHúLWOL�GH÷LúLNOLNOHUH�YH�LúOHY�ND\ÕSODUÕQD�VH-
EHS�RODQ�ELU�V�UHo�RODUDN�WDQÕPODQDELOLU������'6g�YHULOHULQGH�
G�Q\D�SRS�ODV\RQXQXQ�\DNODúÕN����¶XQXQ�\DúOÕ�ROGX÷X�YH�
EX�RUDQÕQ������\ÕOÕQD�NDGDU����¶\H�oÕNDFD÷Õ� WDKPLQ�HGLO��
PLúWLU��7�UNL\H�øVWDWLVWLN�.XUXPX¶QXQ��7hø.�������\ÕOÕQD�DLW�
UDSRUXQGD�LVH�7�UNL\H¶GH�\DúOÕ�SRS�ODV\RQXQ�VRQ���\ÕO�LoLQGH�
����¶GHQ�����¶D�\�NVHOGL÷L�ELOGLULOPLúWLU������

hONHPL]� YH� W�P� G�Q\D� JHQHOLQGH� DUWDQ� \DúOÕ� SRS�ODV\RQX�
VRQXFXQGD� JHULDWULN� VHQGURPODUGD� DUWÕú� J|U�OP�úW�U�� dRN�
oHúLWOL�JHULDWULN�VHQGURPODU�VHEHEL\OH�ELUH\OHULQ�\DúDP�NDOL-
WHOHULQLQ�\�NVHN�RUDQGD�D]DOGÕ÷Õ��PRUELGLWH�YH�PRUWDOLWHQLQ�

DUWWÕ÷Õ�ELOLQPHNWHGLU���������%X�JHULDWULN�VHQGURPODUÕQ�EDúÕQ-
GD� PDOQ�WULV\RQ�� VDUNRSHQL�� LPPRELOL]DV\RQ�� GHPDQV� YH�
NÕUÕOJDQOÕN�JHOPHNWHGLU���������<DúÕQ�DUWPDVÕ\OD�J|]OHPOHQHQ�
KDUHNHW�ND\EÕ��\HWHUOL�|÷�Q� W�NHWHPHPHN�JLEL�PXOWLIDNW|UL-
\HO� VHEHSOHU� JHULDWULN� VHQGURPODUÕQ� WHPHO� VHEHSOHUL� RODUDN�
G�ú�Q�OHELOLU� ����� g]HOOLNOH� PDOQ�WULV\RQ�� VDUNRSHQL� YH�
NÕUÕOJDQOÕN� WHULPOHUL� ELUELUOHUL\OH� VÕNOÕNOD� NDUÕúWÕUÕOPDNWDGÕU��
.ÕUÕOJDQOÕN�� \DúÕQ� DUWPDVÕ\OD� ELUOLNWH� ELUGHQ� ID]OD� VLVWHPLQ�
¿]\RORMLN� UH]HUYOHULQGH� YH� VWUHVH� NDUúÕ� WROHUDQVWD� D]DOPD�
RODUDN� WDQÕPODQÕU�� .ÕUÕOJDQOÕN� ELUELUL\OH� LOLúNLOL� oRN� VD\ÕGD�
VLVWHP� ER]XNOX÷X� LOH� ELUOLNWH� JHOLúLU� ����� ����� .ÕUÕOJDQOÕN�
VHQGURPX�EDúOÕFD�KDUHNHWVL]OLN��KDOVL]OLN�YH�D÷ÕUOÕN�ND\EÕ\-
OD�NDUDNWHUL]HGLU��.ÕUÕOJDQOÕN��oRNOX�VLVWHPOHU��]HULQGH�HWNLOL�
ROGX÷X� LoLQ�GH÷HUOHQGLULOPHVL�ROGXNoD�]RU�YH�|QHPOLGLU� ����
�����%X�JHOHQHNVHO�GHUOHPHGH��NÕUÕOJDQOÕN�VHQGURPX�WDQÕPÕ��
GH÷HUOHQGLUPH�WHVWOHUL�LOH�LOJLOL�J�QFHO�ELOJLOHUL�LQFHOHPHN�YH�
EHVOHQPH�LOH�LOLúNLVLQL�D\GÕQODWPDN�DPDoODQPDNWDGÕU�������
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����������NDW���PDOQ�WULV\RQ�ULVNL�DOWÕQGD�RODQ�ELUH\OHULQ�LVH�
\DNODúÕN�����NDW�����������GDKD�NÕUÕOJDQ�ROGXNODUÕ�J|]OHPOHQ-
PLúWLU�������$\QÕ�]DPDQGD�NÕUÕOJDQOÕ÷ÕQ�\DUÕVÕQGDQ�ID]ODVÕQÕQ�
������VDUNRSHQL\H�ED÷OÕ�ROGX÷X�ELOLQPHNWHGLU�������.ÕUÕOJDQ�
\DúOÕODUÕQ� Y�FXW� \DSÕVÕ� YH� NOLQLN� |]HOOLNOHUL� DUDVÕQGD� X]XQ�
V�UHOL� KDOVL]OLN�� D÷ÕUOÕN� ND\EÕ�� RVWHRSHQL�� GHQJH� ER]XNOX÷X��
G�úN�Q�YH�ELWNLQ�J|U�Q�P��NDV�J�F�QGH�D]DOPD��\�U�PHQLQ�
YH� KDUHNHWOHULQ� \DYDúODPDVÕ�� Y�FXGXQ� |QH� GR÷UX� H÷LOPHVL��
UHÀHNVOHUGH�JHULOHPH��XQXWNDQOÕN�� LúWDKWD� D]DOPD��\DúDPVDO�
YH�VRV\DO�DNWLYLWH�LVWHNVL]OL÷L�\HU�DOPDNWDGÕU�������$oÕNODQD-
PD\DQ� D÷ÕUOÕN� ND\EÕ� EDúODQJÕFÕ�� \HQL� EDúOD\DQ� KDOVL]OLN� YH�
¿]LNVHO�J�oV�]O�N��XQXWNDQOÕN�EDúODQJÕFÕ�LVH�SUH�IUDLO��NÕUÕO-
JDQOÕN�|QFHVL��RODUDN�WDQÕPODQDELOPHNWHGLU�������

.ÕUÕOJDQOÕN� ULVN� IDNW|UOHUL� DUDVÕQGD�� EL\RORMLN� IDNW|UOHU��
\DúDP� WDU]Õ�� NOLQLN� GXUXP� YH� VRV\RGHPRJUD¿N� |]HOOLNOHU�
JHOPHNWHGLU��.ÕUÕOJDQOÕN� ULVNL�DOWÕQGDNL�KDVWDODU�DUDVÕQGD�GD�
EDúWD� \DúOÕODU� ROPDN� �]HUH� WLURLG� KDVWDODUÕ�� KLSHUWDQVL\RQ��
NDOS�GDPDU� YH� GL\DEHW� KDVWDODUÕ� JHOPHNWHGLU� ������ 7DEOR�
,¶GH� NÕUÕOJDQOÕN� ULVN� IDNW|UOHUL� GHWD\ODQGÕUÕOPÕúWÕU� ������ /HH�
YH� DUNDGDúODUÕQÕQ� oDOÕúPDVÕQGD�� NDQVHU� |\N�V��� VHUHEUR-
YDVN�OHU� KDVWDOÕNODU� �69+��� RVWHRDUWULW�� NURQLN� REVWU�NWLI�
DNFL÷HU� KDVWDOÕ÷Õ� �.2$+�� YH� GLDEHWHV�PHOOLWXV� JLEL� oHúLWOL�
NURQLN�KDVWDOÕNODUÕQ�YDUOÕ÷ÕQÕQ�NÕUÕOJDQOÕN�VHQGURPX��]HULQH�
ROXPVX]�HWNLOHUL�ROGX÷X�J|VWHULOPLú��NURQLN�KDVWDOÕ÷Õ�ROPDPD�
YH�\�NVHN�VRV\RHNRQRPLN�GXUXPD�VDKLS�ROPDQÕQ� LVH�NÕUÕO-
JDQOÕN��]HULQGH�ROXPOX�HWNLOHUL�ROGX÷XQX�J|VWHULOPLúWLU�������
$PHULND�%LUOHúLN�'HYOHWOHUL¶QGH����\Dú�YH��]HUL������\DúOÕ�
HUNHN�ELUH\�LOH�JHUoHNOHúWLULOHQ�\DNODúÕN�����\ÕOOÕN�WDNLS�VRQX-
FXQGD�oDOÕúPD�EDúODQJÕFÕQGD�ELUH\OHULQ�\DUÕVÕQGDQ�ID]ODVÕQÕQ�
NÕUÕOJDQ� ROPDGÕ÷Õ� ��������� �����¶�Q�Q� NÕUÕOJDQOÕN� |QFHVL�
G|QHPGH�ROGX÷X���SUH�IUDLO��YH�����¶VÕQÕQ�NÕUÕOJDQ�ROGX÷X�
J|]OHPOHQPLúWLU� �+DVWDODUÕQ�����¶VLQLQ� WDNLEL� |O�P� QHG-
HQL\OH� EÕUDNÕOPÕúWÕU�� ������.ÕUÕOJDQOÕN� VHQGURPX� ULVN� IDN-
W|UOHUL� YH� VHPSWRPODUÕQÕQ� GLNNDWOLFH� LQFHOHQPHVL\OH� HUNHQ�
WHúKLV�HGLOPHVLQLQ�WHGDYL�úDQVÕQÕ�DUWWÕUGÕ÷Õ��NROD\ODúWÕUGÕ÷Õ�YH�
KDVWDQH\H�\DWÕúODUGD�\�NVHN�RUDQGD�D]DOPD�VD÷ODGÕ÷Õ�ELOLQ-
PHNWHGLU������

Tablo I. .ÕUÕOJDQOÕN�5LVN�)DNW|UOHUL

.ÕUÕOJDQOÕN�6HQGURPX�(SLGHPL\RORMLVL�
'�Q\D� Q�IXVXQX� ����� \ÕOÕQGD� ��� \Dú� YH� �VW�� ELUH\OHULQ�
���¶VLQL�ROXúWXUGX÷X�������\ÕOÕQGD�LVH����\Dú�YH��VW��ELUH\�
VD\ÕVÕQÕQ�\DNODúÕN�LNL�NDWÕQD�oÕNDFD÷Õ�|QJ|U�OPHNWHGLU��<DúOÕ�
Q�IXVXQXQ�DUWPDVÕ\OD�ELUOLNWH�NÕUÕOJDQOÕN�VHQGURPX�J|U�OPH�
VÕNOÕ÷ÕQÕQ�GD�DUWWÕ÷Õ�ELOLQPHNWHGLU�������$YUXSD¶GD�\DúODUÕ����
YH��]HUL�RODQ��������ELUH\�LOH�JHUoHNOHúWLULOHQ�ELU�oDOÕúPDGD�
NDWÕOÕPFÕODUÕQ� ����¶LQLQ� NÕUÕOJDQ�� �����¶�Q�Q� NÕUÕOJDQOÕN�

|QFHVL� �SUH�IUDLO��ROGX÷X�J|]OHPOHQPLúWLU��hONHPL]GH�NÕUÕO-
JDQOÕN�HSLGHPL\RORMLVLQL�LQFHOH\HQ�oDOÕúPDODU�VÕQÕUOÕGÕU��7�U-
NL\H�)L]LNVHO�7ÕS�YH�5HKDELOLWDV\RQ�'HUQH÷L�*HULDWULN�5HKD-
ELOLWDV\RQ�*UXEX�WDUDIÕQGDQ�7�UNL\H¶GH����IDUNOÕ�PHUNH]GH�
�����KDVWD�LOH�\DSÕODQ�GH÷HUOHQGLULOPHGH��NÕUÕOJDQOÕN�RUDQÕQÕQ�
���\Dú�YH��]HUL�NDGÕQODUGD���������HUNHNOHUGHQ���������QH-
UHGH\VH�����NDW�GDKD�\�NVHN�ROGX÷X�J|]OHPOHQPLúWLU�������%X�
oDOÕúPDODU� NÕUÕOJDQOÕ÷ÕQ� \DúOD� ELUOLNWH� DUWWÕ÷Õ�� H÷LWLP� G�]H\L�
G�ú�N�RODQ�YH�NURQLN�KDVWDOÕ÷Õ�RODQ�ELUH\OHUGH�VÕN�ROGX÷XQX�
J|VWHUPHNWHGLU�������

.ÕUÕOJDQOÕN�6HQGURPX�3DWR¿]\RORMLVL�

.ÕUÕOJDQOÕN��oRN�IDNW|UO��ELU�JHULDWULN�VHQGURPGXU��<DúODQPD��
oHúLWOL� NURQLN� KDVWDOÕNODU�� LQÀDPDV\RQ� YDUOÕ÷Õ� YH� RNVLGDWLI�
VWUHV�NÕUÕOJDQOÕN�ROXúXPXQGDNL�SDWR¿]\RORMLN�V�UHFH�GROD\OÕ�
RODUDN�YH\D�GR÷UXGDQ�HWNL�HWPHNWHGLU������$UWDQ�NURQLN�LQÀD-
PDV\RQ�YH�ER]XOPXú�LPP�Q�VLVWHPLQ�NÕUÕOJDQOÕN��]HULQGHNL�
HWNLVL�E�\�NW�U��<DúÕQ�DUWPDVÕ\OD�ELUOLNWH�ELUH\OHUGH�SUR�LQÀD-
PDWXDU�VLWRNLQ�VHYL\HVL�DUWDU��&�UHDNWLI�SURWHLQ��W�P|U�QHNUR]�
IDNW|U�Į�YH�LQWHUO|NLQ���DUWÕúÕ�J|U�O�U�������<DSÕODQ�oDOÕúPD-
ODU� VRQXFXQGD� LQÀDPDWXDU� VLWRNLQ� DUWÕúÕQÕQ�� LQV�OLQ� EHQ]HUL�
E�\�PH� IDNW|U����� KHPRJORELQ�� DOE�PLQ� YH� oHúLWOL� PLNUR�
EHVLQ� |JHOHUL� VHYL\HOHUL\OH� WHUV� LOLúNLOL� ROGX÷X� J|U�OP�úW�U�
���������øQÀDPDV\RQXQ�\DQÕ�VÕUD�¿]LNVHO�DNWLYLWHQLQ�D]DOPDVÕ��
NDV�J�F��YH�NXYYHWLQGHNL�ND\ÕSODUÕQ�GD�NÕUÕOJDQOÕN��]HULQGH�
HWNLVL� E�\�NW�U�� 6DUNRSHQLQLQ� GH� NÕUÕOJDQOÕN� SDWR¿]\ROR-
MLVLQGH�|QHPOL� URO�R\QDGÕ÷Õ�oDOÕúPDODUGD�J|VWHULOPLúWLU� �����
���������6DUNRSHQL�YH�\DúODQPD\OD�ELUOLNWH�JHOLúHQ�E�\�PH�
KRUPRQXQXQ�D]DOPDVÕ��|VWURMHQ�YH�WHVWRVWHURQ�VHYL\HOHULQGH-
NL� G�ú�ú�� VDWHOOLW� K�FUHOHULQLQ� IRQNVL\RQODUÕQÕ� ND\EHWPHVL��
GHPLQHUDOL]DV\RQ�� LVNHOHW� YH� NDV� VLVWHPLQGHNL� GH÷LúLPOHULQ�
NHPLN�NÕUÕOPDODUÕQGD�HWNLOL�ROGX÷X�ELOLQPHNWHGLU� �����<DúÕQ�
DUWPDVÕ\OD�ELUOLNWH�HQGRNULQ�VLVWHPGHNL�GH÷LúLNOLNOHU��GR÷UX-
GDQ�YH�GROD\OÕ�\ROODU�LOH�NÕUÕOJDQOÕN�SDWRJHQH]L\OH�LOLúNLOHQGL-
ULOPLúWLU������

.ÕUÕOJDQOÕN�6HQGURPX�7DQÕ�7HVWOHUL�
<DúOÕ�ELUH\OHUGH�X\JXQ�WDUDPD�\|QWHPOHUL�NXOODQÕODUDN�NÕUÕO-
JDQOÕN�HUNHQ�G|QHPGH�WHúKLV�HGLOHELOLU��WHGDYLVL�VD÷ODQDELOLU��
.ÕUÕOJDQOÕ÷ÕQ�HUNHQ�WHúKLV�HGLOPHVL�LOH�KDVWDOÕN��VH\UL�YH�V�UHVL�
D]DOÕU��\DúDP�NDOLWHVL�\�NVHOLU��NÕUÕN�ROXúXPX�|QOHQLU��<DSÕODQ�
ELUoRN� oDOÕúPD� VRQXFXQGD� ��� \Dú� YH� �]HULQGHNL� NURQLN�
KDVWDOÕ÷Õ�RODQ�YH\D����YH��]HUL�D÷ÕUOÕN�ND\EÕ�J|]OHPOHQHQ�
W�P�ELUH\OHUGH�NÕUÕOJDQOÕN�VHPSWRPODUÕQÕQ�GH÷HUOHQGLULOPHVL�
|QHULOLU�������7HúKLV�HGLOHQ�NÕUÕOJDQOÕN�VHQGURPX�VRQXFXQGD�
KDVWDQÕQ� WÕEEL� GXUXPXQD� |]J�� EHVOHQPH� GHVWH÷L�� HJ]HUVL]�
SODQÕ�YH�VRV\DO�GHVWHN�GDKLO�ROPDN��]HUH�WHGDYL�SODQÕ�KD]ÕU-
ODQÕU�������

.ÕUÕOJDQOÕN� WDQÕVÕQGD�NXOODQÕODQ�� µ)ULHG�.ÕUÕOJDQOÕN�gOoH÷L¶��
µ)5$,/�øQGHNVL¶��µ6+$5(�.ÕUÕOJDQOÕN�gOoH÷L¶�YH�µ(GPRQWRQ�
.ÕUÕOJDQOÕN�gOoH÷L¶�JLEL� oRN�oHúLWOL� |OoHNOHU�EXOXQPDNWDGÕU��
$YUXSD¶GD� \DSÕODQ� ELU� oDOÕúPDGD�PRUWDOLWH� RUDQODUÕQÕQ� WDK-
PLQ�HGLOPHVLQGH�HQ�KDVVDV�NÕUÕOJDQOÕN�WDUDPD�WHVWOHUL�µ)ULHG�
.ÕUÕOJDQOÕN�gOoH÷L¶�YH�µ(GPRQWRQ�.ÕUÕOJDQOÕN�gOoH÷L¶�RODUDN�
EHOLUOHQPLúWLU��$YUXSD¶GD�JHUoHNOHúWLULOHQ�EX�oDOÕúPDQÕQ�VR-
QXFXQGD� NÕUÕOJDQ� RODUDN� VÕQÕÀDQGÕUÕODQ� KDVWDODUÕQ�� NÕUÕOJDQ�
RODUDN�VÕQÕÀDQGÕUÕOPD\DQ�KDVWDODUD�RUDQOD�����NDW�GDKD�ID]OD�



���

$NG�7ÕS�'����������� Görey CN. ve ark. 

|O�P� ULVNL� ROGX÷X�J|]OHPOHQPLúWLU� ������ µ)ULHG�.ÕUÕOJDQOÕN�
gOoH÷L¶� HQ� \D\JÕQ� NXOODQÕODQ� |OoHNOHUGHQGLU�� %X� |OoHN�� ���
\Dú�YH��]HULQGH�����¶GHQ�ID]OD�NDWÕOÕPFÕ\OD�JHUoHNOHúWLULOHQ�
.DUGL\RYDVN�OHU�6D÷OÕN�dDOÕúPDVÕ�YH�ELUoRN�IDUNOÕ�oDOÕúPDODU�
LOH�RQD\ODQPÕúWÕU��µ)ULHG�.ÕUÕOJDQOÕN�gOoH÷L¶QGH�EHú�NULWHU�EX-
OXQPDNWDGÕU�������7DEOR�,,���

%X� EHú� NULWHUGHQ� HQ� D]� �o� WDQHVLQL� NDUúÕOD\DQ� \DúOÕ� ELUH\�
NÕUÕOJDQ��IUDLO��RODUDN��ELU�YH\D�LNL�NULWHUL�NDUúÕOD\DQ�\DúOÕODU�
LVH�NÕUÕOJDQOÕN�|QFHVL��SUH�IUDLO���EHú�NULWHU�DUDVÕQGD�KLoELULQL�
NDUúÕODPD\DQ�\DúOÕODU�LVH�NÕUÕOJDQ�GH÷LO��QRUPDO�RODUDN�GH÷HU-
OHQGLULOPHNWHGLU� ������ .DSVDPOÕ� *HULDWULN� 'H÷HUOHQGLUPH�
IRUPX� GD�� NÕUÕOJDQ� \DúOÕ� WHVSLWLQGH� JHULDWULVWOHU� WDUDIÕQGDQ�
\D\JÕQ� ELU� úHNLOGH� NXOODQÕOPDNWDGÕU�� .DSVDPOÕ� *HULDWULN�
'H÷HUOHQGLUPH¶QLQ�KDVWDQÕQ�\DúDP�V�UHVLQGH�DUWÕúD��KDVWDQH��
\H�\DWÕú�YH�PDOL\HWWH�D]DOPD\D��\DúDP�NDOLWHVLQGH�G�]HOPH\H�
YH�ELUH\H�ED÷ÕPOÕOÕ÷ÕQ�D]DOPDVÕQD�\DUGÕPFÕ�ROGX÷X�ELOLQPHN��
WHGLU������
Tablo II. )ULHG�.ÕUÕOJDQOÕN�gOoH÷L�.ULWHUOHUL

.ÕUÕOJDQOÕN�6HQGURPX�YH�%HVOHQPH
7�P�\Dú�JUXSODUÕQGD�ROGX÷X�JLEL�\DúOÕ�ELUH\OHUGH�GH�\HWHU-
OL� YH� GHQJHOL� EHVOHQPH�� KD\DWL� IRQNVL\RQODUÕQ� VD÷ODQPDVÕ��
\DúDP�NDOLWHVLQLQ� DUWWÕUÕOPDVÕ� DoÕVÕQGDQ� oRN� |QHPOLGLU��<Dú�
LOH� RUWD\D� oÕNDQ� JHULDWULN� VHQGURPODUÕQ� GD� EHVOHQPH\OH� RO��
GXNoD� LOLúNLOL� ROGX÷X� ELOLQPHNWHGLU��1�WULV\RQHO� IDNW|UOHULQ�
NÕUÕOJDQOÕN�VHQGURPX�ROXúXPXQGD�HWNLVL�ROGX÷X�oDOÕúPDODUFD�
NDQÕWODQPÕúWÕU� ����� �����<HWHUVL]� YH� GHQJHVL]� EHVOHQPH� VR-
QXFXQGD�NÕUÕOJDQOÕN�VHQGURPX�RUWD\D�oÕNDELOLU�YH\D�PHYFXW�
KDVWDOÕN�VH\UL�N|W�OHúHELOLU� ������<HWHUVL]�EHVOHQHQ�ELUH\OHU-

LQ� NÕUÕOJDQ� ROPD�RODVÕOÕ÷ÕQÕQ� \HWHUOL� EHVOHQHQOHUH� J|UH� \DN-
ODúÕN�G|UW�NDW�GDKD�ID]OD�ROGX÷X�ELOLQPHNWHGLU�������1�WULV��
\RQHO� IDNW|UOHULQ� NÕUÕOJDQOÕN� VHQGURPX� �]HULQH� HWNLOHULQLQ�
LQFHOHQGL÷L� oDOÕúPDODU� VRQXFXQGD�� J�QO�N� \HWHUVL]� PDNUR�
YH�PLNUR�EHVLQ�|JHVL�DOÕPÕQÕQ��G�ú�N�GL\HW�NDOLWHVLQLQ��DQ-
WLRNVLGDQ� LoHUL÷L� EDNÕPÕQGDQ� \HWHUVL]� EHVOHQPHQLQ�� VLJDUD�
YH� DONRO� NXOODQÕPÕQÕQ� NÕUÕOJDQOÕN� ULVNLQL� DUWÕUGÕ÷Õ� J|]OHP-
OHQPLúWLU� ����� ����� .ÕUÕOJDQOÕN� VHQGURPXQGD� \HWHUOL� HQHUML�
YH�SURWHLQ�DOÕPÕ�VD÷ODQPDOÕ��KHNLP�|QHULVL�GR÷UXOWXVXQGD�'�
YLWDPLQL� WDNYL\HVL�NXOODQÕOPDOÕ��HJ]HUVL]�SODQODQPDOÕ�YH�Hú-
OLN�HGHQ�NURQLN�KDVWDOÕNODUÕQ�WHGDYLVL�SODQODQPDOÕGÕU��<HWHUOL�
HQHUMLQLQ� VD÷ODQPDVÕ� KDVWDQÕQ� D÷ÕUOÕN� ND\EÕQÕQ� |QOHQPHVL�
LoLQ�JHUHNOLGLU������/L�YH�DUNDGDúODUÕQÕQ����\Dú�YH��]HUL������
ELUH\� LOH� JHUoHNOHúWLUGLNOHUL� oDOÕúPDGD�� NDWÕOÕPFÕODUD� EHVLQ�
W�NHWLP�VÕNOÕ÷Õ�DQNHWL�X\JXODQPÕú�YH�GL\HW�DQWLRNVLGDQ�DOÕP�
NDSDVLWHVL� �'7$&�� KHVDSODQPÕúWÕU�� .ÕUÕOJDQOÕN� LQGHNVL� �),��
LOH�NDWÕOÕPFÕODUÕQ�NÕUÕOJDQOÕN�GXUXPX�KHVDSODQPÕúWÕU��'7$&�
G�]H\L�\�NVHN�RODQ�ELUH\OHULQ��NÕUÕOJDQOÕN�YH�NÕUÕOJDQOÕN�|QFH-
VL��SUH�IUDLO��ULVNOHULQLQ�G�ú�N�ROGX÷X��\�NVHN�DQWLRNVLGDQ�VH-
YL\HVL�LOH�NÕUÕOJDQOÕ÷ÕQ�QHJDWLI�LOLúNLOL�ROGX÷X�J|]OHPOHQPLúWLU��
dDOÕúPD� VRQXFXQGD� VÕN� VHE]H�PH\YH� W�NHWLPLQLQ� YH� GDKD�
\�NVHN�GL\HW� DQWLRNVLGDQ� VHYL\HOHULQLQ��ELUH\OHUGH�NÕUÕOJDQ-
OÕN�ULVNLQLQ�GDKD�G�ú�N�ROPDVÕ�LOH�LOLúNLOL�ROGX÷X�EHOLUWLOPLúWLU�
������%���VHYL\HVLQGHNL�D]DOPDQÕQ�HQHUML�PHWDEROL]PDVÕ�YH�
ELOLú��]HULQGHNL�ROXPVX]�HWNLOHUL�ROPDVÕ�VHEHEL\OH�NÕUÕOJDQOÕN�
VHQGURPXQD�HWNLOHUL�LQFHOHQPLúWLU��.DWÕOÕPFÕODU�%���YLWDPLQL�
G�]H\L������ST�PO�YH�!����SJ�PO�ROPDN��]HUH�LNL�D\UÕ�JUXED�
D\UÕOÕS�)5$,/�LQGHNVL�YH�)ULHG�.ÕUÕOJDQOÕN�gOoH÷L�DoÕVÕQGDQ�
GH÷HUOHQGLULOPLúWLU�� dDOÕúPD� VRQXFXQGD�� G�ú�N� VHUXP� %���
VHYL\HVLQLQ�KHP�\�NVHN�)5$,/�LQGHNVL�KHP�GH�\�NVHN�)ULHG�
.ÕUÕOJDQOÕN�gOoH÷L�LOH�LOLúNLOL�ROGX÷X�J|U�OP�ú��%���VHYL\H-
VLQLQ�NÕUÕOJDQOÕN�VHQGURPXQX�HWNLOH\HELOHFH÷L�J|]OHPOHQPLú�
IDNDW�QHW�ELU�NDQÕW�EXOXQDPDPÕúWÕU�������

6WULNH�YH�DUNDGDúODUÕ��RPHJD���WDNYL\HVLQLQ�NÕUÕOJDQOÕN�VHPS-
WRPODUÕQD� HWNLVLQL� LQFHOHPHN� DPDFÕ\OD� PHQRSR]� VRQUDVÕ�
G|QHPGHNL� ������� \Dú� DUDVÕ�� NÕUÕOJDQ� NDGÕQODUÕ� P�KDGHOH�
YH� NRQWURO� JUXEX� ROPDN� �]HUH� D\ÕUPÕú��P�GDKDOH� JUXEXQD�
��JUDP�'+$�YH����PJ� IRVIDWLGLOVHULQ�� ��PJ� IROLN� DVLW� YH�
%���YLWDPLQLQGHQ� ROXúDQ� EHVLQ� GHVWHNOHUL� DOWÕ� D\� ER\XQFD�
YHULOPLúWLU��.RQWURO�JUXEXQD�LVH�RPHJD���LoHUPH\HQ�SODVHER�
WDNYL\HVL� YHULOPLúWLU��$OWÕ� D\� VRQXQGD�P�GDKDOH� JUXEXQGD-
NL�NÕUÕOJDQ�NDGÕQODUÕQ�NRQWURO�JUXEXQGDNL�NÕUÕOJDQ�NDGÕQODUD�
RUDQOD�¿]LNVHO�DNWLYLWH�G�]H\OHULQLQ�JHOLúWL÷L�YH�SVLNRPRWRU�
UHDNVL\RQODUÕQGD�L\LOHúPHOHU�J|U�OG�÷��J|]OHPOHQPLú��DUWDQ�
ELOLúVHO� IRQNVL\RQ� YH� KDUHNHWLQ� NÕUÕOJDQOÕN� ULVNLQL� D]DOWDEL-
OHFH÷L� V|\OHQPLúWLU� ������ *�QO�N� SURWHLQ� DOÕPÕQÕQ� ��������
J�NJ�J�Q� VHYL\HVLQGH� VD÷ODQPDVÕ�� VDUNRSHQLQLQ� |QOHQPHVL��
LQÀDPDV\RQ� WHGDYLVL�� NDV� N�WOHVL� YH� J�F�� �]HULQGH� |QHPH�
VDKLSWLU��'XUXPX�D÷ÕUODúDQ�YH�NULWLN�KDVWDOÕ÷Õ�RODQ�ELUH\OHUGH�
SURWHLQ� DOÕPÕQÕQ� ���� J�NJ�J�Q¶H� oÕNDUÕOPDVÕ� |QHULOPHNWHGLU�
������'HO�%UXWWR�YH�DUNDGDúODUÕ�WDUDIÕQGDQ�JHUoHNOHúWLULOHQ�ELU�
oDOÕúPDGD��������\Dú�DUDVÕ�NDWÕOÕPFÕODUGD�\D÷OÕ�EDOÕN�W�NHWL-
PLQLQ�DUWPDVÕ\OD�(GPRQWRQ�.ÕUÕOJDQOÕN�6NRUX¶QGD�DúDPDOÕ�
D]DOPDODU� J|]OHPOHQLUNHQ�� ��� \Dú� YH� �]HULQGHNL� ELUH\OHULQ�
VNRUXQGD� DQODPOÕ� ELU� GH÷LúLNOLN� J|]OHPOHQPHPLúWLU� ������
.ÕUÕOJDQOÕN� VHQGURPX� WHGDYLVLQGH�� KDVWDOÕNODU� E�W�Q� RODUDN�
HOH�DOÕQPDOÕ�YH�GH÷HUOHQGLULOPHOLGLU��
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���

0XOWLGLVLSOLQHU� \DNODúÕOÕS� KHNLP�� KHPúLUH� YH� EHVOHQPH� X]-
PDQÕ�JLEL�VD÷OÕN�oDOÕúDQODUÕQGDQ�ROXúWXUXODQ�ELU�HNLS�LOH�V�UHo�
\�U�W�OPHOLGLU�� +DVWDODUGD� NÕUÕN� YH� G�úPHQLQ� |QOHQPHVL�
LoLQ�JHUHNOL�HJ]HUVL]�G�]HQL�VD÷ODQPDOÕ�YH�ELUH\OHULQ�\HWHUOL�
EHVOHQGL÷LQGHQ�HPLQ�ROXQPDOÕGÕU������

.ÕUÕOJDQOÕN�6HQGURPX�YH�.OLQLN�1�WULV\RQ�
dHúLWOL�KDVWDOÕNODU��D÷Õ]�YH�GLú�VD÷OÕ÷Õ�SUREOHPOHUL��GLVIDML�JLEL�
VRUXQODUGDQ� GROD\Õ� KDVWDODUGD� \HWHUOL� RUDO� DOÕP� VD÷ODQDPD-
PDNWDGÕU��<HWHUOL�RUDO�DOÕP�VD÷ODQDPD\DQ�KDVWDODUGD�GD�HQ-
WHUDO�YH\D�SDUHQWHUDO�EHVOHQPH\H�JHoLú�\DSÕOPDOÕGÕU��<HWHUVL]�
HQHUML�YH�SURWHLQ�DOÕPÕQÕQ�GD�KDVWDODUÕQ�NOLQLN�GXUXPODUÕQÕ�YH�
NÕUÕOJDQOÕN� VH\ULQL� ROXPVX]� \|QGH� HWNLOHGL÷L� ELOLQPHNWHGLU��
$YUXSD�.OLQLN�1�WULV\RQ�YH�0HWDEROL]PD�'HUQH÷L��(63(1��
YH�$OPDQ\D�%HVOHQPH�'HUQH÷L�WDUDIÕQGDQ�KDVWDODUGD�úLGGHW��
OL�\HWHUVL]�EHVOHQPH�JHOLúPHVLQLQ�EHNOHQPHPHVL��EHVOHQPH�
ULVNL� RUWD\D� oÕNWÕ÷Õ� DQGD� HQWHUDO� Q�WULV\RQ� WHGDYLVLQH� HQ�
HUNHQ� G|QHPGH� EDúODQPDVÕ� |QHULOPHNWHGLU� ����� ����� .ÕUÕO-
JDQOÕN� VHQGURPX� \DúD\DQ� \DúOÕODUGD� EHVOHQPH� GXUXPXQX�
L\LOHúWLUPHN�YH\D�V�UG�UPHN�LoLQ�RUDO�EHVOHQPH�WDNYL\HOHUL�
|QHULOPHNWHGLU�������.OLQLN�Q�WULV\RQD�JHoLú�GXUXPXQGD�WHU-
FLK�HGLOPHVL�JHUHNHQ��U�QOHULQ�NRODMHQ�VHQWH]LQL�DUWÕUDQ��LP-
P�Q�VLVWHPL�GHVWHNOH\HQ��SURWHLQ�YH�HQHUML�RUDQÕQÕQ�\�NVHN�
ROPDVÕ�JHUHNPHNWHGLU��1RUPDO�EHVOHQPHQLQ�\HWHUVL]�ROGX÷X��
EHVOHQPH�ULVNLQLQ�EDúODGÕ÷Õ�HUNHQ�G|QHPGH�W�SOH�EHVOHQPH�
|QHULOPHNWHGLU� ������ (úOLN� HGHQ� NURQLN� KDVWDOÕNODUD� VDKLS�
JHULDWULN� KDVWDODUGD� W�SOH� EHVOHQPH� HWNLVLQLQ� DUDúWÕUÕOGÕ÷Õ�
ELUNDo� oDOÕúPDQÕQ� VRQXFXQGD� W�SOH� EHVOHQPH� GHVWH÷LQLQ�
KDVWDODUGD�Y�FXW�D÷ÕUOÕ÷ÕQÕQ�NRUXQPDVÕQÕ�YH�DOE�PLQ�VHYL\H-
OHULQGH�DUWÕú�VD÷ODGÕ÷Õ�J|U�OP�úW�U�����������1D]RJDVWULN�W�S�
NÕVD�V�UHOL� �����KDIWDOÕN�� W�SOH�EHVOHQPH�GXUXPXQGD�HQ�VÕN�
WHUFLK�HGLOHQ�\|QWHPGLU��.ÕUÕOJDQ�\DúOÕODUGD��EHVOHQPH�V�UHVL-
QLQ�����KDIWDGDQ�GDKD�X]XQ�V�UHFH÷L�GXUXPODUGD�SHUNXWDQ�HQ-
GRVNRSLN�JDVWURVWRPL��3(*��|QHULOPHNWHGLU��3(*��J�YHQLOLU�
YH�GÕú�J|U�Q�ú�DoÕVÕQGDQ�KDVWDODUÕ�GDKD�UDKDW�KLVVHWWLUHQ�ELU�
\|QWHPGLU�� 7�SOH� EHVOHQPH�� JHUL� G|Q�ú�P�� VD÷ODQDPD\D-
FDN�� VRQ�DúDPD\D� LOHUOHPLú�NÕUÕOJDQ�\DúOÕODUGD� � �KDUHNHWVL]��
LOHWLúLP�NXUXOPD\DQ�YH�\�NVHN�|O�P�ULVNLQH�VDKLS��|QHULOPH-
PHNWHGLU����������

6218d�9(�g1(5ø/(5
.ÕUÕOJDQOÕN��\DúOÕ�ELUH\OHUGH�IRQNVL\RQHO�ER]XOPDODU��ELUGHQ�
ID]OD� VLVWHPLQ�¿]\RORMLN� UH]HUYOHULQGH�YH� VWUHVH�NDUúÕ� WROH��
UDQVÕQGD�D]DOPD�LOH�NDUDNWHUL]H�HGLOHQ�VHQGURP�RODUDN�WDQÕP-
ODQPDNWDGÕU�� .DV� J�F�QGH� D]DOPD�� D÷ÕUOÕN� ND\EÕ�� \�U�PH�
KÕ]ÕQGD� \DYDúODPD� \RUJXQOXN� YH� GLUHQo� J|VWHUHPHPH� JLEL�
EHOLUWLOHUL�RODQ�oRN�ER\XWOX�ELU�NDYUDPGÕU��<DúDP�NRúXOODUÕQ-
GDNL�JHOLúPHOHU��WÕEEL�LOHUOHPHOHU��\DúOÕODUD�\|QHOLN�EDNÕP�YH�
KL]PHWOHULQ� JHOLúPHVL� QHGHQL\OH� G�Q\D� \DúOÕ� SRS�ODV\RQX�
JLWWLNoH� DUWPDNWDGÕU�� .ÕUÕOJDQOÕN� VHQGURPXQXQ�� HUNHQ� WDQÕ�
YH� WHGDYLVLQLQ� KDVWDOÕN� VH\ULQL� ROXPOX� \|QGH� HWNLOHGL÷L�
J|U�OP�úW�U��(Q�KDVVDV�WDQÕ�LoLQ�LVH�µ)ULHG�.ÕUÕOJDQOÕN�gOoH÷L¶�
YH� µ(GPRQWRQ� .ÕUÕOJDQOÕN� gOoH÷L¶� NXOODQÕOPDNWDGÕU�� .ÕUÕO-
JDQ�KDVWDODUGD�EHVOHQPHQLQ�|QHPL�ELOLQPHNWHGLU��g]HOOLNOH�
\HWHUOL�SURWHLQ�DOÕPÕQÕQ�VD÷ODQPDVÕQÕQ�KHP�NÕUÕOJDQOÕN�KHP�
VDUNRSHQL�ULVNLQL�HQJHOOHGL÷L��NDV�J�F�Q��YH�KDUHNHW�NDELOL-
\HWLQL�DUWÕUGÕ÷Õ�J|]OHPOHQPLúWLU��<HWHUOL�HQHUMLQLQ�VD÷ODQPDVÕ�
YH�PDOQ�WULV\RQ�\DúDQPDPDVÕ�GD�NÕUÕOJDQOÕN�VHQGURPXQGDQ�
NRUX\XFXGXU�� %DOÕN� W�NHWLPL� YH� JHUHNOL� GXUXPGD� RPHJD���
WDNYL\HVL� DOÕPÕ�� DQWLRNVLGDQODUGDQ� ]HQJLQ� EHVOHQPH�� VHE-
]H�� �PH\YH� W�NHWLPLQLQ� DWWÕUÕOPDVÕ� YH�'�YLWDPLQL� WDNYL\HVL�
NXOODQÕPÕQÕQ�NÕUÕOJDQOÕN� VHQGURPX��]HULQGH�ROXPOX�HWNLOHUL�
ROGX÷X� NDQÕWODQPÕúWÕU��.ÕUÕOJDQOÕN� VHQGURPXQXQ� oRN� oHúLWOL�
VLVWHPOHUL�HWNLOHGL÷L�J|]�DUGÕ�HGLOPHGHQ��PXOWLGLVLSOLQHU�ELU�
oDOÕúPD� LOH� WHGDYLVLQLQ� VD÷ODQPDVÕ� |QHULOPHNWHGLU�� (UNHQ�
WDQÕQÕQ��KDVWDOÕN�VH\UL��PRUELGLWH�YH�PRUWDOLWH�DoÕVÕQGDQ�oRN�
|QHPOL�ROGX÷X�ELOLQPHNWHGLU��%X�VHEHSOH�|]HOOLNOH����\Dú�YH�
�VW�� \DúOÕODUÕQ�� NÕUÕOJDQOÕN� DoÕVÕQGDQ� WDUDQPDVÕ� |QHULOPHN��
WHGLU�� .ÕUÕOJDQ� YH� NÕUÕOJDQOÕN� |QFHVL� �SUH�IUDLO�� GXUXPGDNL�
KDVWDODUD� |]J�� ELU� WHGDYL� SODQÕ� X\JXODQPDOÕGÕU�� %HVOHQPH�
WHGDYLVL��PHGLNDO�WHGDYL��HJ]HUVL]�SODQÕ�YH�JHUHNOL�KRUPRQDO�
WHGDYLOHU�PXOWLGLVLSOLQHU�ELU�HNLS�LOH�KD]ÕUODQPDOÕGÕU��.ÕUÕOJDQ�
KDVWDODUÕQ�J�QO�N�EHVOHQPHVLQGH�SURWHLQ�DOÕPÕQÕQ�DUWWÕUÕOPDVÕ�
YH� HQ� D]� ���� J�NJ�J�Q¶H� oÕNDUÕOPDVÕ� |QHULOLU�� '� YLWDPLQL�
WDNYL\HVL� NHPLN� YH� NDV� VD÷OÕ÷Õ� LOH� GLUHNW� LOLúNLOL� ROGX÷XQ-
GDQ�DOÕQPDVÕ�|QHULOLU��%���YLWDPLQL� WDNYL\HVL� LVH�KDOVL]OLN��
\RUJXQOXN� JLEL� VHPSWRPODUÕ� D]DOWPDN� LoLQ� |]HOOLNOH� GH� GH-
PDQV� �]HULQGH� ROXPOX� HWNLOHUL� ROGX÷XQGDQ� |QHULOPHNWHGLU��
<HWHUOL�HQHUML�YH�SURWHLQ�DODPD\DQ�KDVWDODUGD�LVH�NOLQLN�Q�W��
ULV\RQ� WHGDYL� \|QWHPOHULQLQ� NXOODQÕOPDVÕ� KDVWDOÕN� VH\ULQL�
ROXPOX� HWNLOH\HFH÷LQGHQ� GROD\Õ� |QHULOPHNWHGLU��.ÕUÕOJDQOÕN�
VHQGURPX��VÕNOÕNOD�J|U�OPH\H�EDúODQDQ�ELU�VHQGURP�ROVD�GD�
KkOk�WDQÕPÕ�YH�WHGDYLVL�KDNNÕQGD�EHOLUVL]OLNOHU�J|U�OPHNWHGLU��
g]HOOLNOH� �ONHPL]GH� NÕUÕOJDQOÕN� VHQGURPX� LOH� LOJLOL� \DSÕODQ�
oDOÕúPDODU�VÕQÕUOÕGÕU��%X�oDOÕúPDODUÕQ�DUWWÕUÕOPDVÕ��NÕUÕOJDQOÕN�
VHQGURPXQXQ�IDUNÕQGD�ROXQPDVÕ��|QOHQPHVL�YH�WHGDYLVL�LoLQ�
|QHPOLGLU��
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$ONDQ� ù%�� 5DNÕFÕR÷OX� 1�� .ÕUÕOJDQ� <DúOÕODU-
GD� %HVOHQPH�� 6�OH\PDQ� 'HPLUHO� hQLYHUVLWHVL��
6D÷OÕN�%LOLPOHUL�'HUJLVL��������������������

:RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2�� 'H¿QLWLRQ�
RI�ROGHU�RU�DQ�HOGHUO\�SHUVRQ���������KWWS���ZZZ�
ZKR�LQW�KHDOWKLQIR�VXUYH\�DJHLQJGHIQROGHU�HQ�
(ULúLP��������������

/ySH]� 30�� )HUQiQGH]�%DOOHVWHURV� 5�� =DPDUUyQ�
0'��/ySH]�65��$QWKURSRPHWULF��ERG\�FRPSRVL-
WLRQ� DQG�KHDOWK� GHWHUPLQDQWV� RI� DFWLYH� DJHLQJ�� D�
JHQGHU�DSSURDFK��-�%LRVRF�6FL������������������
����

7hø.� ������� øVWDWLVWLNOHUOH� <DúOÕODU�� 7�UNL\H�
øVWDWLVWLN� .XUXPX� +DEHU� %�OWHQL��KWWSV���GDWD�
WXLN�JRY�WU�%XOWHQ�,QGH["S (OGHUO\�6WDWLV-
WLFV��������������(ULúLP�7DULKL��������������

$VODQ�5��6DUNRSHQL��<DúODQPD\D�%D÷OÕ�.DV�.LWOH-
VL�.D\EÕ��*|OOHU�%|OJHVL�$\OÕN�(NRQRPL�YH�.�OW�U�
'HUJLVL�������������������

$QSDODKDQ�0��*LEVRQ�6-��*HULDWULF�V\QGURPHV�DV�
SUHGLFWRUV�RI�DGYHUVH�RXWFRPHV�RI�KRVSLWDOL]DWLRQ��
,QWHUQ�0HG�-��������������������

&OHJJ�$��<RXQJ� -�� ,OLIIH� 6�� 5LNNHUW�02�� 5RFN-
ZRRG�.��)UDLOW\�LQ�HOGHUO\�SHRSOH�>SXEOLVKHG�FRU-
UHFWLRQ�DSSHDUV�LQ�/DQFHW�����������������������
/DQFHW�������������������������

&KHQ�;��0DR�*��/HQJ�6;��)UDLOW\�6\QGURPH��DQ�
RYHUYLHZ��&OLQ�,QWHUY�$JLQJ����������������

6|NPHQ�h1��'LúoLJLO�*��<DúOÕOÕNWD�6DUNRSHQL���-RXU-
QDO�7XUNLVK�)DPLO\��3K\VLFLDQ�������������������

$WEDú�&��%DOFÕ�&��&29,'����YH�\DúOÕODUGD�NÕUÕO-
JDQOÕN�� 6DLQ� *�YHQ� *��<ÕOGÕ]� 3�� 8\DUR÷OX� 2$��
HGLW|UOHU�� øo�+DVWDOÕNODUÕ�YH�&29,'�������%DVNÕ��
$QNDUD��7�UNL\H�.OLQLNOHUL�������������

)ULHG�/3��7DQJHQ�&0��:DOVWRQ� -��1HZPDQ�$%��
+LUVFK�&��*RWWGLHQHU�-��6HHPDQ�7��7UDF\�5��.RS�
:-�� %XUNH� *��0F%XUQLH�0$�� � )UDLOW\� LQ� ROGHU�
DGXOWV�� HYLGHQFH� IRU� D� SKHQRW\SH�� -� *HURQWRO�$�
%LRO�6FL�0HG�6FL��������������0�������

&LJROOH� &7�� /DQJD� .0�� .DEHWR� 08�� 7LDQ� =��
%ODXP� &6�� *HULDWULF� &RQGLWLRQV� DQG� 'LVDELOLW\��
WKH�+HDOWK�DQG�5HWLUHPHQW�6WXG\��$QQ�,QWHUQ�0HG�
���������������������

.LP�6��3DUN�-��$KQ�+��/HH�6��<RR�+-��<RR�-��:RQ-
ZRQ�&��5LVN� )DFWRUV� RI�*HULDWULF� 6\QGURPHV� LQ�
.RUHDQ�3RSXODWLRQ��$QQDOV�RI�*HULDWULF�0HGLFLQH�
DQG�5HVHDUFK����������������������

$WHú�%XOXW�(�� 6R\VDO� 3�� ,úÕN�$7��)UHTXHQF\� DQG�
&RLQFLGHQFH�RI�*HULDWULF�6\QGURPHV�$FFRUGLQJ�WR�
$JH�*URXSV��6LQJOH�FHQWHU�H[SHULHQFH�LQ�7XUNH\�
EHWZHHQ������DQG�������&OLQLFDO�,QWHUYHQWLRQV�LQ�
$JLQJ���������������±����

0H\HU� $0�� %HFNHU� ,�� 6LUL� *�� %ULQNN|WHU� 37��
%HQ]LQJ� 7�� 3LORWWR� $�� 3ROLGRUL� 0&�� 7KH� 3URJ-
QRVWLF� 6LJQL¿FDQFH� RI� *HULDWULF� 6\QGURPHV� DQG�
5HVRXUFHV��$JLQJ�&OLQLFDO�DQG�([SHULPHQWDO�5H-
VHDUFK�����������������±���

,UJDW�6ø��.Õ]ÕOWDQ�*��<DúOÕ�%LUH\OHUGH�.ÕUÕOJDQOÕN�
LOH� 0DOQ�WULV\RQ� øOLúNLVL�� %DúNHQW� hQLYHUVLWH-
VL� 6D÷OÕN� %LOLPOHUL� )DN�OWHVL� 'HUJLVL�%h6%ø'��
�������g]HO�6D\Õ����������

'HQW�(��0RUOH\�-(��&UX]�-HQWRIW�$-��:RRGKRXVH�
/�� 5RGUtJXH]�0DxDV� /�� )ULHG� /3��:RR� -��$SUD-
KDPLDQ�,��6DQIRUG�$��/XQG\�-��/DQGL�)��%HLOE\�-��
0DUWLQ�)&��%DXHU�-0��)HUUXFFL�/��0HUFKDQW�5$��
'RQJ�%��$UDL�+��+RRJHQGLMN�(2��:RQ�&:��$E-
EDWHFROD�$��&HGHUKROP�7��6WUDQGEHUJ�7��*XWLpUUH]�
5REOHGR�/0��)OLFNHU�/��%KDVLQ�6��$XEHUWLQ�/H-
KHXGUH� 0�� %LVFKRII�)HUUDUL� +$�� *XUDOQLN� -0��
0XVFHGHUH�-��3DKRU�0��5XL]�-��1HJP�$0��5HJLQ-
VWHU� -<��:DWHUV� '/�� 9HOODV� %�� 3K\VLFDO� )UDLOW\��
,&)65�,QWHUQDWLRQDO�&OLQLFDO�3UDFWLFH�*XLGHOLQHV�
IRU�,GHQWL¿FDWLRQ�DQG�0DQDJHPHQW��-�1XWU�+HDOWK�
$JLQJ�������������������

.XUNFX�0��0HLMHU�5,�� /RQWHUPDQ�6��0XOOHU�0��
YDQ�GHU�6FKXHUHQ�0$(��7KH�$VVRFLDWLRQ�%HWZHHQ�
1XW�� ULWLRQDO� 6WDWXV� DQG� )UDLOW\� &KDUDFWHULVWLFV�
$PRQJ� *HULDWULF� 2XWSDWLHQWV�� &OLQLFDO� QXWULWLRQ�
(63(1����������������

0ÕMQDUHQGV� '0�� 6FKROV�� -0�� 0HÕMHUV�� -0�� 7DQ�
)(��9HUODDQ�6��/XÕNÕQJ�<�&��0RUOH\�-(��+DOIHQV�
5-��,QVWUXPHQWV�WR�$VVHVV�6DUFRSHQLD�DQG�3K\VL-
FDO�)UDLOW\� LQ�2OGHU�3HRSOH�/LYLQJ� LQ�D�&RPPX-
QLW\��FDUH��6HWWLQJ��VLPLODULWLHV�DQG�GLVFUHSDQFLHV��
-RXUQDO�RI�WKH�$PHULFDQ�0HGLFDO�'LUHFWRUV�$VVR-
FLDWLRQ�����������������±��

%OHGVRH�/��$OHVVL�.��7RUR� -%��*LRUGDQR�%��+D-
Q\SVLDN� %7�� )UDJLOLW\� )UDFWXUHV�� 'LDJQRVLV� DQG�
7UHDWPHQW��$P�-�2UWKRS��%HOOH�0HDG�1-���������
����������������DMR������������

)HQJ�=��/XJWHQEHUJ�0��)UDQVH�&��)DQJ�;��+X�6��
-LQ�&��5DDW�+��5LVN�)DFWRUV�DQG�3URWHFWLYH�)DF-
WRUV�$VVRFLDWHG�ZLWK�,QFLGHQW�RU�,QFUHDVH�RI�)UDLO-
W\�$PRQJ� &RPPXQLW\�� 'ZHOOLQJ� 2OGHU�$GXOWV��
$� 6\VWHPDWLF� 5HYLHZ� RI� /RQJLWXGLQDO� 6WXGLHV��
3/R6�2QH��������������H��������
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27.
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

/HH�-6��$X\HXQJ�7:��/HXQJ�-��.ZRN�7��:RR�-��
7UDQVLWLRQV� LQ� )UDLOW\� 6WDWHV�$PRQJ� &RPPXQL-
W\�/LYLQJ�2OGHU�$GXOWV�DQG�7KHLU�$VVRFLDWHG�)DF-
WRUV��-�$P�0HG�'LU�$VVRF��������������������

&DZWKRQ�30��0DUVKDOO�/0��0LFKDHO�<��'DP�77��
(QVUXG�.(��%DUUHWW�&RQQRU�(��2UZROO�(��)UDLOW\�
LQ�2OGHU�0HQ��3UHYDOHQFH��3URJUHVVLRQ��DQG�5HOD-
WLRQVKLS�:LWK�0RUWDOLW\��-RXUQDO�RI�WKH�$PHULFDQ�
*HULDWULFV�6RFLHW\����������������������

&UX]�-HQWRIW�$��:RR�-��1XWULWLRQDO� øQWHUYHQWLRQV�
WR� 3UHYHQW� DQG� 7UHDW� )UDLOW\�� &XUUHQW� 2SLQLRQ�
LQ� &OLQLFDO� 1XWULWLRQ� DQG�0HWDEROLF� &DUH� ������
�������������

:+2�� >,QWHUQHW@�� $JHLQJ� DQG� KHDOWK�� (ULúLP��
KWWS���ZZZ�ZKR�LQW�� PHGLDFHQWUH�IDFWVKHHWV�
IV����HQ���(ULúLP�WDULKL��������������

(\LJRU�6��.XWVDO�<*��'XUDQ�(��+XQHU�%��3DNHU�
1��'XUPXV�%��ùDKLQ�1��&LYHOHN�*0��*RNND\D�.��
'R÷DQ�$��*�QD\GÕQ�5��7RUDPDQ�)��dDNÕU�7��(YFLN�
'��$\GHQL]�$��<ÕOGÕUÕP�$*��%RUPDQ�3��2NXPXú�
0��&HFHOL�(��)UDLOW\�3UHYDOHQFH�DQG�5HODWHG�)DF-
WRUV�LQ�WKH�2OGHU�$GXOW��)UDLO785.�3URMHFW��$JH�
�'RUGU��������-XQ�������������

&ROODUG� 50�� %RWHU� +�� 6FKRHYHUV� 5$�� 2XGH�
9RVKDDU�5&��3UHYDOHQFH�RI�)UDLOW\� LQ�&RPPXQL-
W\�GZHOOLQJ�2OGHU�3HUVRQV��$�V\VWHPDWLF�UHYLHZ��-�
$P�*HULDWU�6RF����������������������

'DYLQHOOL�6��&RUEL�*��6FDSDJQLQL�*��)UDLOW\�V\Q-
GURPH��$� WDUJHW� IRU� IXQFWLRQDO� QXWULHQWV"��0HFK�
$JHLQJ�'HY�������������������

0DU]HWWL� (�� 3LFFD� $�� 0DULQL� )�� %LDQFROLOOR� $��
&RHOKR�-XQLRU�+-��*HUYDVRQL� -�� %RVROOD�0��&H-
VDUL�0��2QGHU�*��/DQGL�)��%HUQDEHL�5��&DOYDQL�5��
,QÀDPPDWRU\� 6LJQDWXUHV� LQ� 2OGHU� 3HUVRQV�:LWK�
3K\VLFDO�)UDLOW\�DQG�6DUFRSHQLD��7KH�IUDLOW\�³F\-
WRNLQRPH´�DW�LWV�FRUH��([SHULPHQWDO�*HURQWRORJ\�
������������������

$UWD]D�$UWDEH�,��6DH]�/RSH]�3��6DQFKH]��+HPDQ-
GH]� 1�� )HUQDQGH]�*XWLHUUH]� 1�� 0DODIDULQD� 9��
7KH�5HODWLRQVKLS�%HWZHHQ�1XWULWLRQ�DQG�)UDLOW\��
(IIHFWV�RI�SURWHLQ� LQWDNH��QXWULWLRQDO� VXSSOHPHQ-
WDWLRQ��YLWDPLQ�'�DQG�H[HUFLVH�RQ�PXVFOH�PHWDER-
OLVP�LQ�WKH�HOGHUO\��$�V\VWHPDWLF�UHYLHZ��0DWXULWDV�
����������������

&DQERODW� 6H\PDQ� d�� .ÕUÕOJDQOÕN�� 6DUNRSHQL� YH�
'�úPHOHU��<DúOÕ�+DVWDODUGD�+HPúLUHOLN�%DNÕP�YH�
<|QHWLPLQH� *HQHO� %DNÕú�� .ÕUÕOJDQOÕN� .ÕUÕ÷ÕQGD�
+HPúLUHOLN�� 2UWRJHULDWULN� +DVWDODUGD� %�W�QF�O�
%DNÕP�YH�<|QHWLP�.LWDEÕ��$QNDUD������������

0RUOH\�-(��$UJLOHV�-0��(YDQV�:-��%KDVLQ�6��&HO-
OD�'��'HXW]�1(��'RHKQH�:��)HDURQ�.��)HUUXFL�/��
+HOOHUVWHLQ�0��.DODQWDU�=DGHK�.��/RFKV�+��0DF-
'RQDOV�1��0XOOLJDQ�.��0XVFDULWROL�0��3RQLNRZ-
VNL�3��3RVWKDXHU�0(��)DQHOOL�)5��6FKDPEHODQ�0��
6FKROV�$�� 6FKXVWHU�0:��$QNHU� 6'�� 6RFLHW\� IRU�
6DUFRSHQLD��&DFKH[LD��DQG�:DVWLQJ�'LVHDVH��1X-
WULWLRQDO�UHFRPPHQGDWLRQV�IRU�WKH�PDQDJHPHQW�RI�
VDUFRSHQLD��-�$P�0HG�'LU�$VVRF������������������

7KHRX�2��%URWKHUV�7'��0LWQLWVNL�$�� 5RFNZRRG�
.�� 2SHUDWLRQDOL]DWLRQ� RI� )UDLOW\� 8VLQJ� (LJKW�
&RPPRQO\� 8VHG� 6FDOHV� DQG� &RPSDULVRQ� RI�
7KHLU� $ELOLW\� WR� 3UHGLFW� $OO�&DXVH� 0RUWDOLW\��
-RXUQDO�RI�WKH�$PHULFDQ�*HULDWULFV�6RFLHW\�������
��������������

%RXLOORQ� .�� .LYLPDNL� 0�� +DPHU� 0�� 6DELD� 6��
)UDQVVRQ� (,�� 6LQJK�0DQRX[� $�� *DOH� &5�� %DWW\�
*'��0HDVXUHV�RI�)UDLOW\�LQ�3RSXODWLRQ��EDVHG�VWXG-
LHV��$Q�RYHUYLHZ��%0&�*HULDWU�����������������

<DQQDNRXOLD�0��1WDQDVL�(��$QDVWDVLRX�&$��6FDU-
PHDV� 1�� )UDLOW\� DQG� 1XWULWLRQ�� )URP� HSLGHPLR-
ORJLFDO�DQG�FOLQLFDO�HYLGHQFH�WR�SRWHQWLDO�PHFKD-
QLVPV��0HWDEROLVP����������������

(OIHUW� 3�� %HUQGW� -�� 'LHUNHV� /�� (LFKHOEHUJ� 0��
5|VFK�1��+HLQ�$��'LHNPDQQ�5��.ÕUÕOJDQOÕN�6HQ-
GURPX�<�NVHN�5LVN�$OWÕQGDNL�*HULDWULN�+DVWDODU�
LoLQ�<HQL�%LU�'LMLWDO�%HVOHQPH�*�QO�÷���%HVLQOHU�
����������������

/RUHQ]R�/RSH]�/��0DVHGD�$�� GH�/DEUD�&��5HJ-
XHLUR�)ROJXHLUD� /�� 5RGULJXH]��9LOODPLO� -/��0LO-
ODQ�&DOHQWL�-&��1XWULWLRQDO�'HWHUPLQDQWV�RI�)UDLO-
W\� LQ� 2OGHU�$GXOWV��$� V\VWHPDWLF� UHYLHZ�� %0&�
*HULDWU���������������

(\LJRU�6��.XWVDO�<*��.ÕUÕOJDQ�<DúOÕ\D�<DNODúÕP��
7�UNL\H� )L]LNVHO� 7ÕS� YH� 5HKDELOLWDV\RQ� 'HUJLVL�
����������������

/L�;��:DQJ�4��0D�7��&KDQJ�;��;XH�<��=KDQJ�<��
/LX�:��=KDQJ�<��=KDR�<��'LHWDU\�LQÀDPPDWRU\�LQ-
GH[��GLHWDU\�WRWDO�DQWLR[LGDQW�FDSDFLW\��DQG�IUDLOW\�
DPRQJ�ROGHU�&KLQHVH�DGXOWV��-�1XWU�+HDOWK�$JLQJ�
���������������������

'RNX]ODU�2��6RV\DO�3�� ,úÕN�$7�� �$VVRFLDWLRQ�%H-
WZHHQ� 6HUXP�9LWDPLQ�%��� /HYHO� DQG� )UDLOW\� LQ�
2OGHU� $GXOW�� 1RUWKHUQ� FOLQLFV� RI� ,VWDQE� ������
����������

6WULNH�6&��&DUOLVOH�$��*LEVRQ�(/��'\DOO�6&��$�+LJK�
2PHJD���)DWW\�$FLG�0XOWLQXWULHQW�6XSSOHPHQW�%HQ-
H¿WV� &RJQLWLRQ� DQG� 0RELOLW\� LQ� 2OGHU� :RPHQ�$�
UDQGRPL]HG�� GRXEOH�EOLQG�� SODFHER�FRQWUROOHG� SLORW�
VWXG\��-�*HURQWRO�$�%LRO�6FL�0HG�6FL��������������
���±���
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50.

%DXHU�-��%LROR�*��&HGHUKROP�7��&HVDUL�0��&UX]�-HQ-
WRIW� $-�� 0RUOH\� -(�� 3KLOOLSV� 6�� 6LHEHU� &�� 6WHKOH�
3��7HWD�'��9LVYDQDWKDQ�5��9ROSL� (�� %RLULH�<�� (YL-
GHQFH�%DVHG�5HFRPPHQGDWLRQV�IRU�2SWLPDO�'LHWDU\�
3URWHLQ� ,QWDNH� LQ� 2OGHU� 3HRSOH�� $� 3RVLWLRQ� 3DSHU�
IURP�WKH�3527�$*(�6WXG\�*URXS��-$0'$�������
�������������

'HO�%UXWWR�2+��0HUD�50��+D�-(��*LOOPDQ�-��=DP-
EUDQR�0��6HGOHU�0-��'LHWDU\�2LO\�)LVK� ,QWDNH�DQG�
)UDLOW\��$�3RSXODWLRQ�%DVHG�6WXG\�LQ�)UHTXHQW�)LVK�
&RQVXPHUV� /LYLQJ� LQ� 5XUDO� &RDVWDO� (FXDGRU� �WKH�
$WDKXDOSD� 3URMHFW��� -� 1XWU� *HURQWRO� *HULDWU� ������
�������������

0XLU�6:��0RQWHUR�2GDVVR�0��(IIHFW�RI�'�9LWDPLQ�
6XSSOHPHQWDWLRQ�RQ�0XVFOH�6WUHQJWK��*DLW�DQG�%DO-
DQFH�LQ�2OGHU�$GXOWV��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD��
DQDO\VLV��-�$P�*HUDLWU�6RF�������������������

(OOLV� *��:KLWHKHDG�0$�� 2
1HLOO� '�� /DQJKRUQH� 3��
5RELQVRQ�'��&RPSUHKHQVLYH�JHULDWULF�DVVHVVPHQW�IRU�
ROGHU�DGXOWV�DGPLWWHG�WR�KRVSLWDO��&RFKUDQH�'DWDEDVH�
6\VW�5HY������������&'��������

9RONHUW�'��%HUQHU�<1��%HUU\�(��&HGHUKROP�7��%HU-
WUDQG�3&��0LOQH�$��3DOPEODG�-��6RERWND�/��6WDQJD�=��
/HQ]HQ�*URVVLPOLQJKDXV�5��.U\V�8��(63(1�JXLGH-
OLQHV�RQ�HQWHUDO�QXWULWLRQ��JHULDWULFV��&OLQLFDO�1XWUL-
WLRQ��������������������

7KRPVRQ�.��5LFH�6��$ULVD�2��-RKQVRQ�(��7DQQHU�/��
0DUVKDOO�&��6RWLUH�7��5LFKPRQG�&��2
.HHIH�+��0R-
KDPPHG�:��*RVQH\�0��5DIÀH�$��+DQUDWW\�%��0F(-
YR\�&7��&UDLJ�'��5DPVD\�6(��2UDO�QXWULWLRQDO�LQWHU-
YHQWLRQV�LQ�IUDLO�ROGHU�SHRSOH�ZKR�DUH�PDOQRXULVKHG�
RU�DW�ULVN�RI�PDOQXWULWLRQ��D�V\VWHPDWLF�UHYLHZ��+HDOWK�
7HFKQRO�$VVHVV��������������������

1D�:��.LP�-��.LP�+��/HH�<��-HRQJ�%��/HH�63��6RKQ�
&��(YDOXDWLRQ�RI�2UDO�1XWULWLRQDO�6XSSOHPHQWDWLRQ�LQ�
WKH�0DQDJHPHQW�RI�)UDLOW\�DPRQJ�WKH�(OGHUO\�DW�)D-
FLOLWLHV�RI�&RPPXQLW\�&DUH�IRU�WKH�(OGHUO\��&OLQ�1XWU�
5HV�������������������

<RQ�/&��<X�)��:DQJ�;<��<XDQ�3��;ÕDR�*��&KDQJ�4��
1Z�);��/X�+<��7KH�HIIHFW�RI�GLHWDU\�VXSSOHPHQWV�
RQ�IUDLOW\�LQ�ROGHU�SHUVRQV��$�PHWD�DQDO\VLV�DQG�V\V-
WHPDWLF�UHYLHZ�RI�UDQGRPL]HG�FRQWUROOHG�WULDOV��)RRG�
6FLHQFH�DQG�7HFKQRORJ\������������������

.DEDoDP� *�� g]GHQ� $�� (QWHUDO� 7�SOH� %HVOHQPH��
*�QFHO�*DVWURHQWHURORML���������������������
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