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VÕUD��XOXVDO�YH�XOXVODUDUDVÕ�GL]LQOHUGH�GH�\HU�DOPD\Õ�KHGHÀHPHNWHGLU�

$NGHQL]�7ÕS�'HUJLVL��$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL¶QLQ�ELOLP-
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ELOLP� oHYUHOHULQH� VXQDUDN�� GX\XUXOPDVÕ� YH� SD\ODúÕOPDVÕQD� NDWNÕ�
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\D\ÕQODQPÕú�PDNDOHOHUH�GH�DWÕI�\DSÕOPDVÕ�|]HOOLNOH�DUDQPDNWDGÕU�
'DKD�|QFHGHQ�EDVÕOÕ�RODUDN�\D\ÕQODQDQ�$NGHQL]�7ÕS�'HUJLVL�\D\ÕQ�
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úHNOLQGH�GH÷LúPLúWLU�

'HUJLQLQ�\D\ÕQ�GLOL�7�UNoH�YH�øQJLOL]FH¶GLU��7�UNoH�\D]ÕODUGD��7�UN�
GLOLQLQ�E�W�QO�÷�Q�Q�NRUXQPDVÕQD�GLNNDW�HGLOPHOL�YH�7�UN�'LO�.X-
UXPX¶QXQ� J�QFHO� EDVNÕ� <D]ÕP� .ÕODYX]X� YH� 7�UNoH� 6|]O�÷�� HVDV�
DOÕQPDOÕGÕU��7ÕS�WHULPOHULQLQ�NXOODQÕOPDVÕQGD�RODELOGL÷LQFH��7�UNoH�
%LOLP�7HULPOHUL�� QLQ�NXOODQÕPÕQD�|]HQ�J|VWHULOPHOLGLU��%XQXQ� LoLQ�
\D]DUODU�7�UN�'LO�.XUXPX
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GL÷HU�7ÕS�7HULPOHUL�6|]O�NOHULQGHQ�\DUDUODQDELOLU�

$oÕN�(ULúLP�YH�0DNDOH�øúOHPH
$NGHQL]�7ÕS�'HUJLVL��ELOLPVHO�\D\ÕQODUD�DoÕN�HULúLP�VD÷ODU��<D\ÕPOD-
QDQ�VD\Õ\D�YH�LoHUL÷LQGH�\HU�DODQ�\D]ÕODUÕQ�WDP�PHWLQOHULQH��FUHWVL]�
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�

\DUDUODQPDNWDGÕU�
<D]ÕODUÕQ� W�P� ELOLPVHO� VRUXPOXOX÷X� \D]DUODUD� DLWWLU�� *|QGHULOHQ�
\D]ÕODUGD�LVLP�VÕUDODPDVÕ�RUWDN�YHULOHQ�ELU�NDUDU�ROPDOÕGÕU��6RUXPOX�
\D]DU��\D]DU�VÕUDODPDVÕQÕ�³<D]DU�VRUXPOXOXN�YH�<D\ÕQ�+DNNÕ�'HYLU�
)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�

<D]DUODU�� ELOLPVHO� LoHULNWH� GH÷LúLNOLN� \DSÕOPDPDVÕ� NRúXOX\OD��
HGLW|UO�N� WDUDIÕQGDQ� \DSÕODFDN� GH÷LúLNOLN� YH� G�]HOWPHOHUL� |QFHGHQ�
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�

*|QGHULOHQ�\D]ÕODUÕQ��GHUJL�NXUDOODUÕQD�J|UH�KD]ÕUODQPÕú�YH�HNVLNVL]�
RODUDN�VD\ID�G�]HQOHPHVLQH�KD]ÕU�GXUXPD�JHWLULOPLú�ROPDVÕ�JHUHNLU��
<D\ÕQ� NXUXOX� \D]ÕP� NXUDOODUÕQD� X\PD\DQ� \D]ÕODUÕ� \D\ÕQODPDPDN��
G�]HOWLOPHN��]HUH�\D]DUD�LDGH�HWPHN�\D�GD�úHNLO�DoÕVÕQGDQ�\HQLGHQ�
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��(UNDQ�d2%$1
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�
øo�+DVWDOÕNODUÕ�$QDELOLP�'DOÕ�
$QWDO\D��7�UNL\H
(�SRVWD��HFREDQ#DNGHQL]�HGX�WU

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�
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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��

AIMS and SCOPE

38%/,&$7,21�32/,&<



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
�
QDPHV��IXQFWLRQV��DFDGHPLF�WLWOHV��DQG�FRQWDFW�LQIRUPDWLRQ��H�PDLO��
WHOHSKRQH�� DQG� DOVR� WKH� VHQGLQJ� LQVWLWXWLRQ� DQG� VXSSRUWLQJ� LQVWLWX-
WLRQ��LI�DQ\��VKRXOG�EH�VSHFL¿HG��7KH��25&,'��LQIRUPDWLRQ�ZLWK�LQ-
WHUQDWLRQDO�YDOLGLW\�VKRXOG�EH�SURYLGHG�IRU�DOO�DXWKRUV��7KH�ORFDWLRQ�
DQG�GDWH�VKRXOG�EH�GHFODUHG�LI�WKH�WH[W�KDV�SUHYLRXVO\�EHHQ�SUHVHQWHG�
DW�D�PHHWLQJ��7KH�QDPH��VXUQDPH��DGGUHVV��WHOHSKRQH�DQG�ID[�QXP-
EHUV� DQG�H�PDLO� DGGUHVV�RI� WKH� FRUUHVSRQGLQJ�DXWKRU�PXVW� DOVR�EH�
FOHDUO\�VWDWHG�RQ�WKLV�SDJH�

$EVWUDFW��
7KH�DEVWUDFWV�VKRXOG�EH�SUHSDUHG�LQ�7XUNLVK�DQG�(QJOLVK�RQ�D�VHSD-
UDWH�SDJH�DQG�HDFK�VKRXOG�QRW�H[FHHG�����ZRUGV�LQFOXGLQJ�WKH�WLWOHV�
IRU�HDFK�ODQJXDJH��7KH�DEVWUDFW�VKRXOG�EH�GHVLJQHG�WR�UHÀHFW�WKH�DU-
WLFOH�DQG�EULHÀ\�SURYLGH�VLJQL¿FDQW�UHVXOWV�DQG�D�VKRUW�DQDO\VLV��$OO�
DEEUHYLDWLRQV�VKRXOG�EH�H[SODLQHG�DQG�UHIHUHQFHV�PXVW�QRW�EH�XVHG�
LQ�WKH�DEVWUDFW��7XUNLVK�DQG�(QJOLVK�DEVWUDFWV�VKRXOG�EH�LQ�VHFWLRQV�
VWUXFWXUHG� DV� IROORZV�� $PDo�2EMHFWLYH�� <|QWHP�OHU��0HWKRG�V���
%XOJXODU�5HVXOWV��6RQXo�ODU��&RQFOXVLRQ�V��

.H\�:RUGV��
7XUNLVK�DQG�(QJOLVK�NH\�ZRUGV� VKRXOG�EH�SURYLGHG� LQ�DFFRUGDQFH�
ZLWK� WKH� ³,QGH[� 0HGLFXV�� 0HGLFDO� 6XEMHFW� +HDGLQJV´� VWDQGDUGV��
�KWWS���ZZZ�QOP�QLK�JRY�PHVK�DXWKRUV�KWPO�� �� WR� ��� NH\� ZRUGV�
VKRXOG�EH� LQFOXGHG�XQGHU� WKH�7XUNLVK� DQG�(QJOLVK� DEVWUDFWV� RI� DOO�
DUWLFOHV��,W�VKRXOG�EH�NHSW�LQ�PLQG�WKDW�NH\�ZRUGV�DUH�WKH�PRVW�LP-
SRUWDQW�HOHPHQW�LQ�¿QGLQJ�D�GRFXPHQW�

6HFWLRQV��
,QWURGXFWLRQ�� PDWHULDO� DQG� PHWKRG� �GHVLJQ� RI� WKH� VWXG\�� VHOHFWLRQ�
DQG�LGHQWL¿FDWLRQ�RI�WKH�FDVHV��WHFKQLFDO�LQIRUPDWLRQ��VWDWLVWLFV��HWF����
UHVXOWV�� GLVFXVVLRQ� DQG� FRQFOXVLRQ� VHFWLRQV� VKRXOG� EH� SUHVHQW� LQ�
RULJLQDO�UHVHDUFK�DUWLFOHV�DQG�LQWURGXFWLRQ��FDVH�SUHVHQWDWLRQ�DQG�GLV-
FXVVLRQ�VHFWLRQV�VKRXOG�EH�SUHVHQW�LQ�FDVH�UHSRUWV��)ROORZLQJ�WKHVH�
VHFWLRQV��³DFNQRZOHGJHPHQWV´�FDQ�EH�DGGHG�IRU�WKRVH�FRQWULEXWLQJ�
WR� WKH� SUHSDUDWLRQ� RI� WKH� VWXG\� RU� WKH� DUWLFOH��$FNQRZOHGJHPHQWV�
VKRXOG�EH�SODFHG�DW�WKH�HQG�RI�WKH�DUWLFOH�EHIRUH�WKH�UHIHUHQFHV��6WDWH-
PHQWV� RI� JUDWLWXGH� IRU� SHUVRQDO�� WHFKQLFDO� DQG� HTXLSPHQW� KHOS� DUH�
LQFOXGHG�LQ�WKLV�VHFWLRQ�

5HIHUHQFHV��
7KH�UHIHUHQFHV�VKRXOG�EH�QXPEHUHG�DQG� OLVWHG�XQGHU� WKH� WLWOH�5HI-
HUHQFHV�DW�WKH�HQG�RI�WKH�DUWLFOH�DFFRUGLQJ�WR�WKHLU�RUGHU�LQ�WKH�WH[W��
7KH\�VKRXOG�EH�ZULWWHQ�LQ�SDUHQWKHVHV�LQVLGH�WKH�WH[W��1R�LQFRQVLV-
WHQF\�VKRXOG�EH�SUHVHQW�EHWZHHQ�WKH�OLVW�RI�UHIHUHQFHV�DQG�WKHLU�RUGHU�
LQ�WKH�WH[W��5HIHUHQFHV�WKDW�DUH�XVHG�WKURXJK�DQRWKHU�UHIHUHQFH�ZLWK-
RXW�WKH�RULJLQDO�DUH�QRW�QXPEHUHG�DQG�JLYHQ�LQ�SDUHQWKHVHV�LI�QHFHV-
VDU\��7KH�DXWKRU�V��DUH�UHVSRQVLEOH�IRU�WKH�DFFXUDF\�RI�WKH�UHIHUHQF-
HV��$OO�UHIHUHQFHV�VKRXOG�EH�VWDWHG�LQ�WKH�WH[W��5HIHUHQFHV�VKRXOG�EH�
JLYHQ�DV�LQ�WKH�IROORZLQJ�H[DPSOHV��$OO�DXWKRUV�VKRXOG�EH�VWDWHG�DQG�
³HW�DO�´�VKRXOG�QRW�EH�XVHG��7KH�QDPHV�RI�WKH�MRXUQDOV�VKRXOG�EH�LQ�
DEEUHYLDWHG�IRUP�LQ�DFFRUGDQFH�ZLWK�,QGH[�0HGLFXV��$EEUHYLDWLRQ�
VKRXOG�QRW�EH�XVHG�IRU�MRXUQDO�QDPHV�QRW�LQFOXGHG�LQ�,QGH[�0HGLFXV�

([DPSOHV�IRU�:ULWLQJ�RI�5HIHUHQFHV�
)RU�-RXUQDOV
0X]DDOH�$'��0DVVLH�$%��:DQJ�0&��0RQWJRPHU\�5$� ��0F%ULGH�
0$���:DLQULJKW�-/��6HJHY�'/��5LVN�RI�HQG�VWDJH�UHQDO�GLVHDVH�IRO-
ORZLQJ�OLYH�NLGQH\�GRQDWLRQ��-$0$������������������

)RU�%RRNV
&KDEQHU� ED�� /RQJR� '/�� &DQFHU� &KHPRWKHUDS\� DQG� %LRWKHUDS\��
3ULQFLSOHV� DQG� 3UDFWLFH�� �WK� HG�� 3KLODGHOSKLD�� /LSSLQFRWW�:LOOLDPV�
	�:LONLQV�������

)RU�FKDSWHUV�WDNHQ�IURP�ERRNV
*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�������������

)RU�FRQIHUHQFH�SDSHUV
&KULVWHQVHQ�6��2SSDFKHU�)��$Q�DQDO\VLV�RI�.R]D¶V�FRPSXWDWLRQDO�HI-
IRUW� VWDWLVWLF� IRU�JHQHWLF�SURJUDPPLQJ�� ,Q��)RVWHU� -$��/XWWRQ�(��0�
LOOHU�-��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���������

)RU�RQOLQH�DUWLFOHV
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[��

)RU�MRXUQDO�DQQH[HV
.LGQH\�'LVHDVH��,PSURYLQJ�*OREDO�2XWFRPHV��.',*2��$FXWH�.LG-
QH\�,QMXU\�:RUN�*URXS��.',*2�FOLQLFDO�SUDFWLFH�JXLGHOLQH�IRU�DFXWH�
NLGQH\�LQMXU\��.LGQH\�,QW�6XSSO��������������

7KH�DERYH�PHQWLRQHG�H[DPSOHV�DUH�XVHG�IRU�7XUNLVK�UHIHUHQFHV�QRW�
LQFOXGHG� LQ� WKH� ,QGH[�0HGLFXV�� EXW� WKH� MRXUQDO� QDPHV� DUH�ZULWWHQ�
ZLWKRXW�DEEUHYLDWLRQ�

7DEOHV��
7DEOHV� VKRXOG� FRPH� DIWHU� UHIHUHQFHV� DQG� HDFK� WDEOH� VKRXOG� EH� RQ�
D�VHSDUDWH�SDJH��7DEOHV�VKRXOG�EH�QXPEHUHG�ZLWK�5RPDQ�QXPHUDOV�
DFFRUGLQJ�WR�WKHLU�RUGHU�LQ�WKH�WH[W��7DEOH�WLWOHV�VKRXOG�EH�VKRUW�DQG�
VLPSOH�DQG�WKH�WLWOH�VKRXOG�EH�SODFHG�DW�WKH�WRS�RI�WKH�WDEOH��7DEOH�GH-
WDLOV�DQG�DEEUHYLDWLRQV�VKRXOG�EH�LQFOXGHG�DW�WKH�ERWWRP�RI�WKH�WDEOH��
(DFK�WDEOH�PXVW�EH�UHIHUUHG�WR�LQ�WKH�WH[W�

)LJXUHV��
6KRXOG�EH�SODFHG�RQ�D�SDJH�VHSDUDWH�IURP�WKH�WH[W��7KH�¿JXUHV�VKRXOG�
HLWKHU�EH�GUDZQ�RU�SKRWRJUDSKHG�SURIHVVLRQDOO\�RU�VHQW�GLJLWDOO\�LQ�
SKRWR�TXDOLW\��,Q�DGGLWLRQ�WR�WKH�YHUVLRQV�RI�WKH�¿JXUHV�VXLWDEOH�IRU�
SULQWLQJ��WKH�HOHFWURQLF�¿OHV�VKRXOG�EH�VHQW�DV�D�KLJKUHVROXWLRQ�HOHF-
WURQLF�LPDJH�VXFK�DV�-3(�*�RU�*,)�DQG�WKH�DXWKRUV�VKRXOG�FKHFN�WKH�
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LPDJH�TXDOLW\�RI�WKHVH�¿OHV�RQ�WKH�FRPSXWHU�VFUHHQ�EHIRUH�VHQGLQJ��
6\PEROV��DUURZV��DQG� OHWWHUV�VKRXOG�FRQWUDVW�ZLWK� WKH�EDFNJURXQG��
7KH�PDJQL¿FDWLRQ�DQG�VWDLQLQJ�WHFKQLTXHV�XVHG�LQ�PLFURVFRS\�LP-
DJHV�PXVW� EH� VSHFL¿HG�� ,I� D� KXPDQ� LPDJH� LV� XVHG�� HLWKHU� WKH� SHU-
VRQ� VKRXOG�QRW�EH� UHFRJQL]HG� LQ� WKH�SLFWXUH�RU�ZULWWHQ�SHUPLVVLRQ�
VKRXOG�EH�REWDLQHG���6HH�HWKLFV�VHFWLRQ��7KH�¿JXUH�DQG�LPDJH�OHJ-
HQGV�VKRXOG�EH�SODFHG�DW�WKH�ERWWRP�WRJHWKHU�ZLWK�$UDELF�QXPHUDOV�
��������������7KH�¿JXUHV�VKRXOG�EH�QXPEHUHG�DFFRUGLQJ�WR�WKHLU�RUGHU�
LQ�WKH�WH[W��7KH�ORFDWLRQ�RI�WKH�¿JXUHV�VKRXOG�EH�VSHFL¿HG�LQ�WKH�WH[W��
(DFK�¿JXUH�VKRXOG�EH�UHIHUUHG�WR�LQ�WKH�WH[W��&RORUHG�¿JXUHV�FDQ�EH�
SULQWHG�LI�GHHPHG�QHFHVVDU\�E\�WKH�(GLWRU�RU�LI�WKH�DXWKRU�PHHWV�WKH�
DGGLWLRQDO�FRVW�

6HQGLQJ�$UWLFOHV� WR� WKH� -RXUQDO��7KH� DUWLFOHV� VKRXOG� EH� VHQW� DV� DQ�
HOHFWURQLF�¿OH�ZULWWHQ�LQ�0LFURVRIW�:RUG������DQG�DERYH�YHUVLRQV�
WRJHWKHU�ZLWK�WKH�³&RS\ULJKW�7UDQVIHU�)RUP´�DQG�D�FRYHU�OHWWHU�VWDW-
LQJ�WKDW�WKH�DUWLFOH�LV�VHQW�IRU�SXEOLFDWLRQ�DQG�VSHFLI\LQJ�WKH�UHOHYDQW�
$NGHQL]�0HGLFDO�-RXUQDO�VHFWLRQ��RULJLQDO�UHVHDUFK��FDVH�SUHVHQWD-
WLRQ��FROOHFWHG�VWXGLHV����7KH�DXWKRU�ZLOO�EH�QRWL¿HG�RI�WKH�UHFHLSW�RI�
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�

���7LWOH�SDJH� ���$FNQRZOHGJHPHQWV

���$EVWUDFW� ���5HIHUHQFHV

���7H[W� ��7DEOHV�DQG�)LJXUHV�

$OO�SDJHV�VKRXOG�EH�QXPEHUHG�FRQVHFXWLYHO\��7KH�$NGHQL]�0HGLFDO�
-RXUQDO�DFFHSWV�DUWLFOHV�VHQW�DV�WKUHH�SULQWHG�FRSLHV�RU�LQ�WKH�IRUP�RI�
DQ�HOHFWURQLF�DUWLFOH�RQ�D�&'�DQG�RU�DV�DQ�H�PDLO�DWWDFKPHQW��(OHF-
WURQLF�PDLO�VDYHV�WLPH�DQG�SRVWDO�IHHV�DQG�WKH�HOHFWURQLF�IRUP�RI�WKH�
DUWLFOH�SURYLGHV�DGYDQWDJHV�GXULQJ�WKH�HYDOXDWLRQ�SURFHVV��7KH�DUWL-
FOHV�VKRXOG�EH�VHQW�RQOLQH�DFFRUGLQJ�WR�WKH�LQVWUXFWLRQV�LQ�WKH�UHODWHG�
SDUWV�RI�WKH�$NGHQL]�0HGLFDO�-RXUQDO�ZHEVLWH��KWWSV���GHUJLSDUN�RUJ�
WU�WU�SXE�DNG��DQG� WKH�SHHU�UHYLHZ�SURFHGXUH�ZLOO�SURFHHG�DV�VSHF-
L¿HG��$�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-
I\LQJ�WKDW�WKH�DUWLFOH�KDV�QRW�EHHQ�VHQW�WR�DQRWKHU�MRXUQDO��F��$Q\�UHOD-
WLRQVKLS�ZLWK�D�VSRQVRU�RU�FRPPHUFLDO�FRPSDQ\��VSHFLI\�LI�SUHVHQW���
G��$�VWDWHPHQW�VSHFLI\LQJ�WKDW�D�VWDWLVWLFDO�FKHFN�ZDV�SHUIRUPHG��IRU�
UHVHDUFK�DUWLFOHV���H��7KDW�WKH�WH[W�RI�WKH�DUWLFOH�ZDV�FKHFNHG�IRU�DQ\�
language-related errors

&RS\ULJKW�WUDQVIHU�IRUP

3HUPLVVLRQ� VWDWHPHQW� LI� DQ\� SUHYLRXVO\� SXEOLVKHG� GRFXPHQW� �WH[W��
¿JXUH��WDEOH��LV�XVHG

,I�D�KXPDQ�IDFWRU�LV�XVHG��WKH�³PDWHULDO�DQG�PHWKRGV´�VHFWLRQ�VKRXOG�
LQFOXGH�VWDWHPHQWV�RQ�FRPSOLDQFH�ZLWK�WKH�+(/6,1�.,�'HFODUDWLRQ�
SULQFLSOHV�DQG�VKRXOG�PHQWLRQ� WKDW�HWKLFV�FRPPLWWHH�DSSURYDO�DQG�
³LQIRUPHG�FRQVHQW´�IURP�WKH�SDWLHQWV�KDYH�EHHQ�REWDLQHG�

,I�DQ�DQLPDO�IDFWRU�LV�XVHG��FRPSOLDQFH�ZLWK�WKH�³*XLGH�IRU�WKH�&DUH�
DQG�8VH�RI�/DERUDWRU\�$QLPDOV´�SULQFLSOHV�VKRXOG�EH�VWDWHG�LQ�WKH�
�PDWHULDO�DQG�PHWKRGV��VHFWLRQ�

&RYHU�SDJH�LQFOXGLQJ�D��7XUNLVK�DQG�(QJOLVK�WLWOH�RI�WKH�DUWLFOH��SUHI-
HUDEO\�D�VLQJOH�OLQH��E��7KH�DXWKRUV�DQG�WKHLU�LQVWLWXWLRQV�F��&RUUH-
VSRQGHQFH�DGGUHVV�RI�DOO�DXWKRUV��ZRUN�SKRQH�QXPEHU��PRELOH�SKRQH�
QXPEHU�� (�PDLO� DGGUHVVHV� �WKLV� LQIRUPDWLRQ� VKRXOG� RQO\� EH� LQ� WKH�
RULJLQDO�FRS\�RI�WKH�DUWLFOH�DQG�QRW�LQ�WKH�RWKHU�WKUHH�FRSLHV��

$EVWUDFWV������ZRUGV��7XUNLVK�DQG�(QJOLVK�

.H\�ZRUGV����WR����LQ�QXPEHU��7XUNLVK�DQG�(QJOLVK�
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5HIHUHQFHV

7DEOHV�±�)LJXUHV
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6RFLDO�1HWZRUN�8VDJH�$PRQJ�0HGLFDO�6WXGHQWV�DQG�,WV�5HODWLRQVKLS�ZLWK�6WUHVV
7ÕS�g÷UHQFLOHULQGH�6RV\DO�$÷ODUÕQ�.XOODQÕPÕ�YH�%XQXQ�6WUHVOH�øOLúNLVL
8JXU�%,/*(��/HYHQW�'210(=

(YDOXDWLRQ�RI�<RXWXEH�9LGHRV�$ERXW�7HHWKLQJ
'Lú�dLNDUPD�LOH�øOJLOL�<RXWXEH�9LGHRODUÕQÕQ�'H÷HUOHQGLULOPHVL
(]JL�(52*/8�&$.0$.2*/8��0HWLQ�%$.,5

/HQIDGHQRSDWL�7DQÕVÕ�LOH�6HUYLV�<DWÕúÕ�2ODQ�dRFXNODUÕQ�5HWURVSHNWLI�2ODUDN�'H÷HUOHQGLULOPHVL
5HWURVSHFWLYH�(YDOXDWLRQ�RI�+RVSLWDOL]HG�&KLOGUHQ�ZLWK�D�'LDJQRVLV�RI�/\PSKDGHQLWLV�
%HUNHU�2.$<��$KVHQ�*h/(5��1D]LIH�0(1*ø��(PLQ�$59$6��2]DQ�+$<5$=$1��*�OúHQ�$..2d

+HPRJORELQ�'�DQG�&RLQKHULWDQFH�ZLWK�+E�6��ȕ�WKDODVVHPLD
+HPRJORELQ�'�YH�+E�'¶QLQ�ȕ�7DODVHPL�YH�+E�6�LOH�%LUOLNWH�.DOÕWÕPÕ�
=H\QHS�2=785.��2VPDQ�$OSKDQ�.83(6,=��(OLI�*8/(5��)XQGD�7D\IXQ�.83(6,=

$NGHQL]�hQLYHUVLWHVL�$GOL�7ÕS�$QDELOLP�'DOÕ�7DUDIÕQGDQ�����������<ÕOODUÕ�$UDVÕQGD�(OHNWULN�dDUSPDVÕ�6RQXFX�0H\GDQD�*HOHQ�
<DUDODQPD�1HGHQL\OH�$GOL�5DSRU�'�]HQOHQHQ�2OJXODUÕQ�'H÷HUOHQGLULOPHVL
(YDOXDWLRQ�RI�&DVHV�ZLWK�)RUHQVLF�5HSRUWV�,VVXHG�'XH�WR�,QMXU\�&DXVHG�%\�(OHFWULF�6KRFN�%HWZHHQ�����������%\�$NGHQL]�8QLYHUVLW\�
)RUHQVLF�0HGLFLQH�'HSDUWPHQW
2NDQ�.,/,1d��<DúDU�0XVWDID�.$5$*g=��+�VH\LQ�8÷XU�%$.$1��0HKPHW�ø/+$1

7KH�5ROH�RI�/\PSKRF\WH�WR�0RQRF\WH�5DWLR�/HYHOV�LQ�'LDJQRVLV�RI�$SSHQGLFLWLV�LQ�&KLOGUHQ
dRFXNODUGD�$SHQGLVLW�7DQÕVÕQGD�/HQIRVLW�0RQRVLW�2UDQÕ�'H÷HULQLQ�5RO�
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����<�]\ÕOGD�%LU�GRNWRUXQ�*|UHYGHQ�$OÕQPD�g\N�V�
7KH�VWRU\�RI�D�'RFWRU¶V�'LVPLVVDO�LQ�WKH���WK�&HQWXU\
$KPHW�.gd��g]J�U�'$1'ø1

0DUNHWOHUGHQ�6DWÕQ�$OÕQDELOHFHN�dRFXN�'Lú�0DFXQODUÕQÕ�2OXúWXUDQ�%LOHúHQOHULQ�$QDOL]L
$QDO\VLV�RI�WKH�,QJUHGLHQWV�RI�&KLOGUHQ
V�7RRWKSDVWHV�$YDLODEOH�IRU�3XUFKDVH�LQ�6XSHUPDUNHWV
0XVD�.D]ÕP�hdh1&h��2NWD\�<$=,&,2ö/8��.HUHP�*h9(1
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ʔ^KʳR�%VẺX�VQE Evaluation of Suicidal Behaviour, 
Depression, Insight and Disease 
Charasteristics in Schizophrenia

ùL]RIUHQLGH�øQWLKDU�'DYUDQÕúÕ�LOH�
'HSUHV\RQ��øoJ|U��YH�+DVWDOÕN�
g]HOOLNOHULQLQ�'H÷HUOHQGLULOPHVL

ABSTRACT
Objective: 
6XLFLGH�LV�D�VHYHUH�SXEOLF�KHDOWK�LVVXH�ZLWK�KLJK�UDWHV�RI�PRUELGLW\�DQG�PRUWDOLW\��
6FKL]RSKUHQLD�DOVR�KDV�D�KLJK�VXLFLGH�LQFLGHQFH��ZKLFK�LV�RQH�RI�WKH�PDLQ�IDFWRUV�
FRQWULEXWLQJ�WR�ULVLQJ�PRUELGLW\�DQG�PRUWDOLW\��)RU�VWUDWHJLHV�WR�ORZHU�VXLFLGH�UDWHV��
LW�LV�HVVHQWLDO�WR�XQGHUVWDQG�WKH�ULVN�IDFWRUV�IRU�VXLFLGH�LQ�SHRSOH�ZLWK�VFKL]RSKUHQLD��
7KLV�VWXG\�DLPHG�WR�FRQWULEXWH�WR�WKH�UHGXFWLRQ�RI�VXLFLGH�LQ�VFKL]RSKUHQLD�DQG�WR�
VHW�DQ�H[DPSOH�IRU�IXWXUH�VWXGLHV�E\�HYDOXDWLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�ULVN�RI�
VXLFLGDO�EHKDYLRU�DQG�GHPRJUDSKLF�YDULDEOHV�DQG�GLVHDVH�FKDUDFWHULVWLFV��GHSUHVVLRQ�
DQG�LQVLJKW�LQ�VFKL]RSKUHQLD�SDWLHQWV��LQ�WKH�OLJKW�RI�OLWHUDWXUH�LQIRUPDWLRQ�

Material and Methods: 
This study included 103 schizophrenia patients who underwent follow-up for at least 
��\HDUV�LQ�D�FRPPXQLW\�PHQWDO�KHDOWK�FHQWHU��&0+&���7KH�VWXG\�LQFOXGHG�SDWLHQWV�
ZKR�KDG�WKH�PHQWDO�FDSDFLW\�WR�XQGHUVWDQG�DQG�FRPSOHWH�WKH�TXHVWLRQQDLUHV��ZHUH�
QRW� H[SHULHQFLQJ�DQ�DFXWH�SV\FKRWLF� DWWDFN�� DQG�JDYH� WKHLU� FRQVHQW� WR�SDUWLFLSDWH��
7KH�SDWLHQWV�ZHUH�JLYHQ�WKH�7KUHH�&RPSRQHQWV�RI�,QVLJKW�6FDOH��7&,6���6FDOH�IRU�
(YDOXDWLRQ�RI�3RVLWLYH�6\PSWRPV� LQ�6FKL]RSKUHQLD� �6$36���6FDOH� IRU�(YDOXDWLRQ�
RI�1HJDWLYH�6\PSWRPV�LQ�6FKL]RSKUHQLD��6$16���&DOJDU\�'HSUHVVLRQ�,QYHQWRU\�LQ�
6FKL]RSKUHQLD��&',6���DQG�6XLFLGH�%HKDYLRU�6FDOH��6%6��

Results: 
���� RI� SDWLHQWV� GHPRQVWUDWHG� VXLFLGDO� EHKDYLRU�� DQG� ���� RI� SDWLHQWV�ZHUH�PHQ��
����RI� WKH�JURXS�GHPRQVWUDWLQJ�VXLFLGDO�EHKDYLRU�KDG�VHYHUH�RU�YHU\�VHYHUH�VXL-
FLGDO�LGHDWLRQ��$JH�DQG�GLVHDVH�GXUDWLRQ�ZHUH�UHYHDOHG�WR�EH�VLJQL¿FDQW�ULVN�IDFWRUV�
IRU�VXLFLGDO�EHKDYLRU��S ������DQG�S �������UHVSHFWLYHO\���EXW�JHQGHU��6%6��&',6��
6$16��6$36��DQG�7&,6�VFRUHV�KDG�QR�VLJQL¿FDQW�HIIHFW��$JH�DQG�VXLFLGDO�EHKDYLRU�
ULVN�ZHUH�IRXQG�WR�EH�LQYHUVHO\�FRUUHODWHG��ZLWK�HDFK�XQLW�RI�DJH�LQFUHDVH�UHGXFLQJ�
WKH�ULVN�RI�VXLFLGDO�EHKDYLRU�E\�������WLPHV��7KH�ULVN�RI�VXLFLGDO�EHKDYLRU�ULVHV�DORQJ�
ZLWK�WKH�GXUDWLRQ�RI�GLVHDVH��:LWK�HYHU\�RQH�XQLW�LQFUHDVH�LQ�WKH�GXUDWLRQ�RI�GLVHDVH��
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WKH�ULVN�RI�VXLFLGDO�EHKDYLRU�LQFUHDVHV�E\�������WLPHV��$G-
ditionally, the group with severe-very severe suicidal ide-
DWLRQ�KDG�VLJQL¿FDQWO\�PRUH�VHYHUH�GHSUHVVLRQ�VFRUHV�WKDQ�
WKH�JURXS�ZLWK�PLOG�PRGHUDWH��S ������

Conclusion:
6XLFLGH�DQG�VXLFLGH�DWWHPSW�DUH�LPSRUWDQW�PRUELGLW\�DQG�
PRUWDOLW\� IDFWRUV� LQ� VFKL]RSKUHQLD�� DQG� LW� LV�RI�JUHDW� LP-
SRUWDQFH�WR�GHWHUPLQH�VXLFLGH�ULVN�IDFWRUV�DQG�SURWHFWLYH�
factors in schizophrenia patients and to create interven-
WLRQV�IRU�WKHP�

Key Words: 
Schizophrenia, Suicide, Suicidal behavior, Depression

ÖZ
Amaç: 
øQWLKDU� |QHPOL� PRUELGLWH� YH� PRUWDOLWH� RUDQODUÕQD� VDKLS�
FLGGL� ELU� KDON� VD÷OÕ÷Õ� VRUXQXGXU�� ùL]RIUHQLGH� GH� LQWLKDU�
RUDQODUÕ�\�NVHN�ROXS��PRUELGLWH�YH�PRUWDOLWH\L�DUWÕUDQ�HQ�
|QHPOL� VHEHSOHUGHQ� ELULGLU�� ùL]RIUHQLGH� LQWLKDU� ULVN� IDN-
W|UOHULQLQ�DQODúÕOPDVÕ��LQWLKDU�LQVLGDQVÕQÕ�D]DOWPD\D�\|QH-
OLN�\DNODúÕPODUÕ�JHOLúWLUPHN�LoLQ�KD\DWL�|QHP�WDúÕPDNWDGÕU��
%X�oDOÕúPDGD�úL]RIUHQL�KDVWDODUÕQGD�LQWLKDU�GDYUDQÕúÕ�ULVNL�
LOH� GHPRJUD¿N� GH÷LúNHQOHU� YH� KDVWDOÕN� |]HOOLNOHUL�� GHS��
UHV\RQ� YH� LoJ|U�� LOLúNLVLQLQ� OLWHUDW�U� ELOJLOHUL� HúOL÷LQGH�
GH÷HUOHQGLULOHUHN�� úL]RIUHQLGH� LQWLKDUÕQ� D]DOWÕOPDVÕQD�
NDWNÕ� VD÷ODPDN� YH� LOHULNL� oDOÕúPDODUD� |UQHN� ROXúWXUPDN�
DPDoODQPÕúWÕU�

Gereç ve Yöntemler: 
$UDúWÕUPD\D�WRSOXP�UXK�VD÷OÕ÷Õ�PHUNH]LQGH��7560��úL]RI-
UHQL�WDQÕVÕ�LOH�HQ�D]���\ÕOGÕU�WDNLSOL�����KDVWD�GDKLO�HGLOP-
LúWLU�� dDOÕúPD\D� DNXW� SVLNRWLN� DWDN� G|QHPLQGH� ROPD\DQ��
|OoHNOHUL� DQOD\DELOHFHN� YH� GROGXUDELOHFHN� ]LKLQVHO� NDSD-
VLWH\H�VDKLS�RODQ�YH�oDOÕúPD\D�NDWÕOPD\Õ�RQD\OD\DQ�KDVWD-
ODU� GDKLO� HGLOPLúWLU�� +DVWDODUD� VRV\RGHPRJUD¿N� YHUL� IRU-
PX�� ùL]RIUHQLGH� 3R]LWLI� %HOLUWLOHUL� 'H÷HUOHQGLUPH� gOoH÷L�
�6$36��� ùL]RIUHQLGH� 1HJDWLI� %HOLUWLOHUL� 'H÷HUOHQGLUPH�
gOoH÷L� �6$16�� &DOJDU\� ùL]RIUHQLGH� 'HSUHV\RQ� gOoH÷L�
�&ù'g��� øoJ|U�Q�Q�ho�%LOHúHQLQL�'H÷HUOHQGLUPH�gOoH÷L�
�øh%'g��YH�øQWLKDU�'DYUDQÕú�gOoH÷L��ø'g��X\JXODQPÕúWÕU�

Bulgular: 
+DVWDODUÕQ�����¶�X�HUNHN�ROXS������¶�VLQGH�LQWLKDU�G�ú�QFH-
VL�VDSWDQPÕú��LQWLKDU�G�ú�QFHVL�EXOXQDQ�JUXEXQ�LVH�����¶�
VÕQGD�FLGGL�G�]H\GH�LQWLKDU�G�ú�QFHVL��úLGGHWOL�YH�oRN�úLG-
GHWOL�� WHVSLW� HGLOPLúWLU�� ùL]RIUHQLGH� LQWLKDU� G�ú�QFHVLQLQ�
�]HULQH�FLQVL\HW��ø'g��&ù'g��6$16�YH�6$36�SXDQODUÕQÕQ�
DQODPOÕ�ELU�HWNLVL�EXOXQPD]NHQ��\Dú�YH�KDVWDOÕN�V�UHVL�LQ-
WLKDU� ULVNL� �]HULQH� HWNLOL� IDNW|UOHU� RODUDN� EXOXQPXúWXU�
�VÕUDVÕ\OD�S �������S ��������<DúOD� LQWLKDU� ULVNL�DUDVÕQGD�
WHUV�ELU�LOLúNLQLQ�ROGX÷X�YH�\DúWDNL�KHU�ELU�ELULPOLN�DUWÕúÕQ��
LQWLKDU� ULVNLQL� ������ NDW� D]DOWWÕ÷Õ� EXOXQPXúWXU�� +DVWDOÕN�
V�UHVL� X]DGÕNoD� GD� LQWLKDU� ULVNL� DUWPDNWDGÕU�� +DVWDOÕN�
V�UHVLQGHNL�KHU�ELU�ELULPOLN�DUWÕú�LOH�LQWLKDU�ULVNL�������NDW�
DUWPDNWDGÕU��$\UÕFD�LQWLKDU�G�ú�QFHVL�úLGGHWOL�oRN�úLGGHWOL�

RODQ�JUXEXQ�GHSUHV\RQ�úLGGHWL��KD¿I�RUWD�RODQ�JUXSWDQ�DQ-
ODPOÕ�RODUDN�\�NVHN�oÕNPÕúWÕU��S ������

Sonuç: 
ùL]RIUHQLGH�LQWLKDU�YH�LQWLKDU�JLULúLPL�|QHPOL�ELU�PRUELG-
LWH�YH�PRUWDOLWH�IDNW|U��ROXS��úL]RIUHQL�KDVWDODUÕQGD�LQWLKDU�
ULVN�IDNW|UOHUL�YH�NRUX\XFX�IDNW|UOHULQ�VDSWDQPDVÕ�YH�EXQ-
ODUD�G|Q�N�P�GDKHOHOHULQ�ROXúWXUXOPDVÕ�E�\�N�|QHP�DU]�
HWPHNWHGLU�

Anahtar Kelimeler: 
ùL]RIUHQL��øQWLKDU��øQWLKDU�GDYUDQÕúÕ��'HSUHV\RQ

INTRODUCTION
6XLFLGH� LV�DQ� LPSRUWDQW�JOREDO�KHDOWK�SUREOHP�ZLWK�KLJK�
UDWHV�RI�PRUELGLW\�DQG�PRUWDOLW\��$FFRUGLQJ�WR�WKH�:RUOG�
+HDOWK� 2UJDQL]DWLRQ� �:+2��� WKHUH� ZHUH� PRUH� WKDQ�
��������VXLFLGH�GHDWKV�ZRUOGZLGH�LQ������ZLWK�D�VXLFLGH�
UDWH�RI�����SHU���������SHRSOH�GXULQJ� WKH�SUHYLRXV�\HDU�
�����2QH� LQ�HYHU\�����VXLFLGH�DWWHPSWV��DFFRUGLQJ� WR�HV-
WLPDWHV��HQGV�LQ�GHDWK��%\�������WKH�:RUOG�+HDOWK�2UJD-
QL]DWLRQ��:+2��DLPV�WR�KDYH�UHGXFHG�WKH�JOREDO�VXLFLGH�
GHDWK�UDWH�E\�RQH�WKLUG������

7KH�H[LVWHQFH�RI�PHQWDO�LOOQHVV�LV�RQH�RI�WKH�PDLQ�IDFWRUV�
that lead to suicide around the world, and individuals who 
KDYH�PHQWDO�LOOQHVV�DUH�PRUH�OLNHO\�WR�DWWHPSW�VXLFLGH�WKDQ�
WKRVH�ZKR�GRQ
W������6WXGLHV�LQGLFDWH�WKDW�LQGLYLGXDOV�ZLWK�
SV\FKRWLF�GLVRUGHUV�KDYH�D�KLJKHU�ULVN�RI�VXLFLGH�WKDQ�WKRVH�
with depressive disorder, bipolar disorder, or substance 
XVH�GLVRUGHUV������3DWLHQWV�ZLWK�VFKL]RSKUHQLD�H[SHULHQFH�
GHDWK������\HDUV�HDUOLHU�WKDQ�WKH�JHQHUDO�SRSXODWLRQ��KDYH�
D�VXLFLGH�ULVN�WKDW�LV�DOPRVW�����WLPHV�KLJKHU��DQG�����RI�
GHDWKV�DUH�VXLFLGH�UHODWHG��������$FFRUGLQJ�WR�PHWD�DQDO-
\VHV�� VFKL]RSKUHQLD� SDWLHQWV� KDG� D� OLIHWLPH� SUHYDOHQFH�
RI� VXLFLGH� WKRXJKWV�� LQWHQWLRQV�� DQG� DWWHPSWV� RI� �������
������� DQG� ������� UHVSHFWLYHO\� ���� ���� )RU� SHRSOH�ZLWK�
VFKL]RSKUHQLD��LW�LV�FUXFLDO�WR�LGHQWLI\�VXLFLGH�ULVN�IDFWRUV�
DQG�FUHDWH�LQWHUYHQWLRQ�SURJUDPV�LQ�DFFRUGDQFH�ZLWK�WKRVH�
¿QGLQJV�������$JH��JHQGHU��UDFH��VRFLDO�LVRODWLRQ��WUDXPD��
UHFHQW� KRVSLWDO� GLVFKDUJH�� HPRWLRQDO� SHUVRQDOLW\� RU� WHP-
SHUDPHQW��IDPLO\�KLVWRU\�RI�VXLFLGH��DQG�SULRU�VXLFLGH�DW-
WHPSW�DUH�VXLFLGH�ULVN�IDFWRUV�LQ�VFKL]RSKUHQLD�������������
,Q� DGGLWLRQ� WR�EHLQJ�D� VLJQL¿FDQW� ULVN� IDFWRU� IRU� VXLFLGH��
VFKL]RSKUHQLD�LV�IUHTXHQWO\�DFFRPSDQLHG�ZLWK�GHSUHVVLYH�
V\PSWRPV�����������$GGLWLRQDOO\��LW�KDV�EHHQ�GHPRQVWUDWHG�
WKDW�SRVLWLYH�V\PSWRPV�RI�VFKL]RSKUHQLD�DUH�OLQNHG�WR�DQ�
LQFUHDVH�LQ�VXLFLGH�WKRXJKWV�DQG�EHKDYLRUV����������

Understanding schizophrenia as an illness, characterizing 
SV\FKRWLF�H[SHULHQFHV�DV�DEQRUPDO��DQG�DGKHULQJ�WR�WKHUD��
S\�DUH�MXVW�D�IHZ�RI�WKH�PDQ\�IDFHWV�RI�LQVLJKW�������/RZ�
insight is a trait of schizophrenia that is present throughout 
HYHU\�SKDVH�RI� WKH� LOOQHVV� ������$FFRUGLQJ� WR� VWXGLHV�RQ�
VFKL]RSKUHQLD��WKHUH�LV�D����±����LPSDLUPHQW�LQ�LQVLJKW�
����������$FFRUGLQJ�WR�/\VDNHU�HW�DO����������SRRU�FOLQLFDO�
LQVLJKW�LQ�VFKL]RSKUHQLD�KDV�EHHQ�OLQNHG�WR�ZRUVH�PHGLFD-
WLRQ�DGKHUHQFH��D�KLJKHU�LQFLGHQFH�RI�SRVLWLYH�V\PSWRPV�
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DQG�UHODSVH�������/RZ�LQVLJKW�DQG�GHSUHVVLRQ��VXLFLGDO�LGH-
DWLRQ��DQG�DFW�LQ�VFKL]RSKUHQLD�KDYH�DOVR�EHHQ�OLQNHG�LQ�D�
PLQRU�EXW�VLJQL¿FDQW�ZD\�����������$GGLWLRQDOO\��DQDO\VHV�
RI�PRUH�FRPSOH[�UHODWLRQVKLSV�EHWZHHQ�LQVLJKW�DQG�VXLFL��
dal thoughts or behaviors across the course of schizophre-
QLD�KDYH�EHHQ�FRQGXFWHG�����������,Q�IDFW��VFKL]RSKUHQLD�
H[KLELWV� D� GXDO� QDWXUH� RI� LQVLJKW�� NQRZQ� DV� WKH� �LQVLJKW�
SDUDGR[��������/HVV�GHSUHVVHG�V\PSWRPV�LQ�VFKL]RSKUHQLD�
PD\� EH� OLQNHG� WR� OHVV� LQVLJKW��%HLQJ�PRUH� FRQVFLRXV� RI�
WKH�LVVXHV�DQG�HIIHFWV�RI�WKH�GLVRUGHU�PD\�UDLVH�WKH�ULVN�RI�
depression and suicide, especially in the early stages of the 
LOOQHVV����������

MATERIALS and METHODS
7KH� VWXG\� FRPSULVHG� ���� SDWLHQWV� ZLWK� D� GLDJQRVLV� RI�
VFKL]RSKUHQLD�ZKR�KDG�EHHQ�UHJLVWHUHG�DW� WKH�5L]H�6WDWH�
+RVSLWDO�&RPPXQLW\�0HQWDO�+HDOWK�8QLW��&0+8��IRU�DW�
OHDVW���\HDUV��3DWLHQWV�ZKR�YROXQWDULO\�DJUHHG� WR�SDUWLFL-
SDWH�LQ�WKH�VWXG\�JDYH�WKHLU�YHUEDO�DQG�ZULWWHQ�DJUHHPHQW��
DV�ZHOO�DV�WKH�FRQVHQW�RI�WKHLU�OHJDO�JXDUGLDQV��'XULQJ�WKH�
FOLQLFDO�LQWHUYLHZ��WKH�SDWLHQWV�ZHUH�JLYHQ�WKH�6RFLRGHPR-
JUDSKLF�'DWD�)RUP�FUHDWHG�E\�WKH�UHVHDUFKHUV��WKH�3RVLWLYH�
�6$36�� DQG� 1HJDWLYH� �6$16�� 6\PSWRP� 6FDOHV�� 7KUHH�
&RPSRQHQWV�RI� ,QVLJKW�6FDOH��&DOJDU\�'HSUHVVLRQ�6FDOH�
LQ� 6FKL]RSKUHQLD�� DQG� 6XLFLGDO� %HKDYLRU� 6FDOH�� 3DWLHQWV�
ZLWK�VFKL]RSKUHQLD�DJHG���� WR����ZKR�ZHUH� OLWHUDWH��QRW�
experiencing an acute psychotic episode that prevented 
WKHP�IURP�EHLQJ�TXHVWLRQHG��KDG�HQRXJK�FRJQLWLYH�DELOLW\�
to adjust to the scales, and did not have any additional 
FKURQLF� LOOQHVVHV�RU�FR�RFFXUULQJ�PHQWDO�GLDJQRVHV�ZHUH�
LQFOXGHG�LQ�WKH�VWXG\��7KH�VWXG\�ZDV�FRQGXFWHG�LQ�DFFRU-
GDQFH�ZLWK� WKH�5HVHDUFK�DQG�3XEOLFDWLRQ�(WKLFV��ZULWWHQ�
,QIRUPHG� &RQVHQW� ZDV� REWDLQHG� IURP� WKH� SDWLHQWV� DQG�
their guardians, and the study design was created in accor-
GDQFH�ZLWK�WKH�'HFODUDWLRQ�RI�+HOVLQNL��(WKLFV�&RPPLWWHH�
DSSURYDO�RI�WKH�VWXG\�ZDV�REWDLQHG�IURP�WKH�5HFHS�7D\\LS�
(UGRJDQ� 8QLYHUVLW\� 1RQ�,QWHUYHQWLRQDO� 5HVHDUFK� (WKLFV�
&RPPLWWHH� �(WKLFV�&RPPLWWHH�'HFLVLRQ�$SSURYDO�'DWH��
�����������'HFLVLRQ�1R������������

Sociodemographic Data Form: The researchers created 
WKH�VRFLRGHPRJUDSKLF�IRUP��,W�LV�D�PXOWLSOH�FKRLFH�TXHV-
WLRQQDLUH�WKDW�DVVHVVHV�D�SHUVRQ
V�GHPRJUDSKLF�GDWD��OLYLQJ�
VLWXDWLRQ�� LQFRPH�� HPSOR\PHQW� VWDWXV�� IDPLO\� VWDWXV�� GH-
JUHH�RI�HGXFDWLRQ��DQG�VXLFLGDO�WKRXJKWV��

The Positive Symptoms Evaluation Scale (SAPS): It is 
D�VFDOH�ZLWK����LWHPV�DQG�IRXU�VXEVFDOHV�WKDW�ZDV�FUHDWHG�
WR� DVVHVV� SRVLWLYH� V\PSWRPV� LQ� VFKL]RSKUHQLD� ������7KH�
��SRLQW�/LNHUW�VFDOH�\LHOGV�D�VFRUH�WKDW�JRHV�IURP���WR������
(UNRo�HW�DO���������FDUULHG�RXW�WKH�YDOLGLW\�DQG�UHOLDELOLW\�
DQDO\VLV�RI�WKH�VFDOH�LQ�7XUNH\�������

Negative Symptoms Evaluation Scale (SANS): This 
VFDOH�ZDV�FUHDWHG�E\�$QGUHDVHQ�LQ������WR�DVVHVV�QHJDWLYH�
V\PSWRPV�LQ�VFKL]RSKUHQLD�������,W�KDV����TXHVWLRQV�DQG���
VXEVFDOHV��(UNRo�HW�DO���������HYDOXDWHG�WKH�VFDOH
V�YDOLGLW\�
DQG�UHOLDELOLW\�LQ�7XUNLVK�������

The Three Components of Insight Scale: It is a scale 
ZLWK�HLJKW�TXHVWLRQV�WKDW�HYDOXDWHV�LQVLJKW�TXDQWLWDWLYHO\��
The patient's insight is found to grow when the scale score 
GRHV�DV�ZHOO��7KH�FOLQLFLDQ�DSSOLHV�LW��$UVODQ�HW�DO��FRPS��
OHWHG�WKH�YDOLGLW\�DQG�UHOLDELOLW\�DQDO\VLV�LQ�7XUNLVK�������

Calgary Depression Scale in Schizophrenia (CDSS): 
,W� LV�D� VFDOH� WKDW�$GGLQJWRQ�DQG�FROOHDJXHV�FUHDWHG� ������
$\GHPLU�HW�DO��FRQGXFWHG�WKH�UHOLDELOLW\�DQG�YDOLGLW\�DQDO\-
VLV�RI�WKLV�VFDOH�LQ�7XUNLVK�������7KH�VFDOH��ZKLFK�KDV�QLQH�
LWHPV�DQG�D�IRXU�SRLQW�/LNHUW�W\SH��LV�UHYLHZHG�E\�WKH�LQ-
WHUYLHZHU��'HSUHVVHG�PRRG��KRSHOHVVQHVV��IHHOLQJ�XQZRU-
WK\�� JXLOW�UHODWHG� DSRORJLHV�� SDWKRORJLFDO� JXLOW�� PRUQLQJ�
GHSUHVVLRQ��HDUO\�ZDNLQJ��VXLFLGH��DQG�QRWLFHG�GHSUHVVLYH�
V\PSWRPV�DUH� VRPH�RI� WKHVH� LWHPV��6WXGLHV�KDYH� VKRZQ�
that the CDSS achieves its goal of being unaffected by 
H[WUDS\UDPLGDO� VLGH� HIIHFWV� RU� WKH� SRVLWLYH� DQG� QHJDWLYH�
V\PSWRPV�RI�VFKL]RSKUHQLD��ZKLFK�ZHUH�JRDOV�ZKHQ� WKH�
VFDOH� ZDV� EHLQJ� GHYHORSHG�7KH� &'6� FXW�RII� SRLQW� IRU�
VFKL]RSKUHQLD� DQG� GHSUHVVLYH� LOOQHVV� LQ� WKH�7XUNLVK� YHU-
VLRQ�ZDV��������7KH�FXW�RII�SRLQW�ZDV�XVHG�LQ�RXU�LQYHV-
WLJDWLRQ�

Suicidal Behavior Scale:�)RXU�LWHPV�FRQVWLWXWH�WKH�VFDOH�
WKDW� /LQHKDQ� DQG�1LHOVHQ� FUHDWHG� LQ� ����� ������ ,WHP� ���
�6XLFLGH�SODQ�DQG�DWWHPSW��KDV�VL[�DOWHUQDWLYHV�DQG�UHIHUV�
WR�SULRU�VXLFLGH�DWWHPSWV��%HWZHHQ���DQG���SRLQWV�DUH�XVHG�
WR�HYDOXDWH�WKH�/LNHUW�WHFKQLTXH��7KH�DOWHUQDWLYHV�IRU�LWHP�
�
V��VXLFLGDO�LGHDWLRQ��DUH����DQG�LW�GHDOV�ZLWK�WKH�WRSLF��,W�
LV�UDWHG�RQ�D�/LNHUW�VFDOH�IURP���WR����,WHP���LV�WLWOHG��WKUHDW�
RI�VXLFLGH��DQG�KDV�WZR�SRVVLEOH�DQVZHUV��,W�LV�JUDGHG�DV�
1R���DQG�<HV����,WHP�����7KH�UHSHWLWLRQ�RI�VXLFLGH�LV�DV-
VHVVHG�XVLQJ�WKH�/LNHUW�VFDOH�IURP���WR���IRU�HDFK�RI�WKH�
¿YH�SRVVLELOLWLHV��7KH�VXLFLGDO�EHKDYLRU�VFDOH�UDQJHV�IURP�
��WR�����ZLWK����EHLQJ�WKH�KLJKHVW�SRVVLEOH�VFRUH��7KH�UH-
VXOWV� RI� TXHVWLRQV� �� DQG� �� FDQ� EH� H[DPLQHG� VHSDUDWHO\��
ZLWK�WKH�KLJKHVW�VFRUH�LQGLFDWLQJ�WKH�PRVW�VHYHUH�VXLFLGDO�
EHKDYLRU��,Q�RXU�VWXG\��WKH�¿UVW�TXHVWLRQ�ZDV�XVHG�WR�DVVHVV�
WKH�SUHVHQFH�RI�VXLFLGDO�WKRXJKWV��ZKLOH�WKH�VHFRQG�TXHV-
WLRQ�PHDVXUHG�KRZ�VHYHUH�LW�ZDV�

Statistical analysis
7KH� SDWLHQW� GDWD�ZHUH� HQWHUHG� LQWR� D� FRPSXWHU� HQYLURQ-
PHQW� DQG� VWDWLVWLFDOO\� DQDO\]HG� XVLQJ�6366�����7KH� IUH-
TXHQF\�� SHUFHQWDJH�� DQG�PHDQ�VWDQGDUG� GHYLDWLRQ� RI� WKH�
GDWD� DUH� SUHVHQWHG� DV� GHVFULSWLYH� VWDWLVWLFV�� 8VLQJ� WKH�
.ROPRJRURY�6PLUQRY�DQG�6KDSLUR�:LON�WHVWV�DQG�YLVXDOO\�
LQVSHFWLQJ�KLVWRJUDP�JUDSKV��WKH�QRUPDOLW\�RI�WKH�GDWD�ZDV�
DVVHVVHG��7KH�GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV�RI�WKH�GDWD�
WKDW�GLG�QRW�H[KLELW�D�QRUPDO�GLVWULEXWLRQ�ZHUH�H[DPLQHG�
XVLQJ� WKH�0DQQ�:KLWQH\�8� WHVW��7KH�FDWHJRULFDO�GHSHQ-
dent variable was explained by a binary logistic regression 
PRGHO��7KH� FXW� RII� SRLQW� IRU� VWDWLVWLFDO� VLJQL¿FDQFH�ZDV�
HVWDEOLVKHG�DW�S������
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RESULTS
7KH�VWXG\�FRPSULVHG�����SDUWLFLSDQWV�LQ�DOO�ZLWK�D�GLDJ-
QRVLV�RI�VFKL]RSKUHQLD��7KH�\RXQJHVW�SDWLHQW�ZDV����\HDUV�
ROG�� DQG� WKH� ROGHVW� ZDV� ��� �PHDQ�6' ���������������
6HYHQW\�RQH���������RI�WKH�SDWLHQWV�LQFOXGHG�LQ�WKH�VWXG\�
ZHUH�PDOH��7KLUW\�IRXU�������ZHUH�PDUULHG��ZKHUHDV����
������ZHUH�VLQJOH��2I�WKH������������ZLWK�SULPDU\�HGXFD-
WLRQ�������������JUDGXDWHG�IURP�KLJK�VFKRRO��DQG����������
IURP�D�XQLYHUVLW\��7DEOH�,���

Table I. 6RFLRGHPRJUDSKLF�'DWD�RI�3DWLHQWV

7KH�IROORZLQJ�FKDUDFWHULVWLFV�KDYH�EHHQ� LGHQWL¿HG�DV� LQ-
GHSHQGHQW�ULVN�IDFWRUV�IRU�VXLFLGDO�EHKDYLRU��DJH��JHQGHU��
disease duration, level of insight, calgary depression scale 
VFRUH��SRVLWLYH�V\PSWRPV��DQG�QHJDWLYH�V\PSWRPV��
$JH� DQG� WKH� GXUDWLRQ� RI� WKH� GLVHDVH� ZHUH� IRXQG� WR� EH�
VLJQL¿FDQW� SUHGLFWRUV� RI� VXLFLGH� EHKDYLRU� �S ������ DQG�
S ������� UHVSHFWLYHO\���7KH� ULVN� RI� HQJDJLQJ� LQ� VXLFLGDO�
EHKDYLRU�GHFOLQHV�ZLWK�DJH��7KH�ULVN�RI�VXLFLGDO�EHKDYLRU�
GHFUHDVHV�E\������� WLPHV�IRU�HYHU\�XQLW�RI�DJH� LQFUHDVH��
6XLFLGDO�EHKDYLRU�LV�PRUH�OLNHO\�DV�WKH�GLVHDVH
V�GXUDWLRQ�
OHQJWKHQV��6XLFLGDO�EHKDYLRU�LV�������WLPHV�PRUH�OLNHO\�IRU�
HYHU\�XQLW�ORQJHU�WKH�GLVHDVH�FRQWLQXHV��6XLFLGDO�EHKDYLRU�
ZDVQ
W� LQÀXHQFHG� E\� RWKHU� LQGHSHQGHQW� YDULDEOHV� LQ� WKH�
PRGHO��7DEOH�,,���

Table II. /RJLVWLF�5HJUHVVLRQ�$QDO\VLV�RI�6XLFLGH�5LVN��
����������������)DFWRUV

   

 

Suicidal ideation was categorized into two levels of sever-
LW\��PLOG�PRGHUDWH�DQG�VHYHUH�YHU\�VHYHUH��%HWZHHQ�WKHVH�
groups, there was a substantial difference in CDSS scores 
�S �������7DEOH�,,,���

Table III. 6FDOH� 6FRUHV� IRU� WKH� 0LOG�PRGHUDWH�6HYHUH�
very severe Suicidal Ideation 

,Q�FRPSDULVRQ�WR�WKH�JURXSV�ZLWK�PLOG�PRGHUDWH�VXLFLGDO�
LGHDWLRQ�DQG�VHYHUH�YHU\�VHYHUH�VXLFLGDO�LGHDWLRQ��WKH�VFDOH�
scores of severe-very severe group were statistically sig-
QL¿FDQWO\�KLJKHU��UHVSHFWLYHO\�PHG ����DQG�PHG ��������
7KH�VFRUHV�RQ�WKH�6$36��6$16��DQG�LQVLJKW�VFDOHV�GLG�QRW�
VLJQL¿FDQWO\�GLIIHU�EHWZHHQ�WKH�JURXSV��S �������S �������
DQG�S �������UHVSHFWLYHO\���7DEOH�,9��

Table IV. Scale Scores for the Severity of Suicidal Ideation
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DISCUSSION
6XLFLGH�LV�RQH�RI�WKH�PDMRU�FDXVHV�RI�PRUELGLW\�DQG�PRU-
tality in schizophrenia, which is a chronic psychiatric 
LOOQHVV�ZLWK� VLJQL¿FDQW� VXLFLGDO� EHKDYLRU� ������7KH� UDWHV�
RI�VXLFLGH�DWWHPSWV���������DQG�VXLFLGH�UHODWHG�GHDWKV�LQ�
VFKL]RSKUHQLD� DUH� VLJQL¿FDQWO\� KLJKHU� WKDQ� WKH� UDWHV� RI�
WKH�JHQHUDO�SRSXODWLRQ���������DQG�HYHQ�FORVH�WR�WKH�UDWHV�
RI�PDMRU�GHSUHVVLYH�GLVRUGHU��RQH�RI�WKH�PRVW�VLJQL¿FDQW�
FDXVHV�RI�VXLFLGH������������
7KH� OLIHWLPH�SUHYDOHQFH� RI� VXLFLGDO� LGHDWLRQ� DQG� VXLFLGH�
SODQ�ZDV�UHSRUWHG�WR�EH�������DQG��������UHVSHFWLYHO\��LQ�
D�UHFHQW�PHWD�DQDO\VLV�DVVHVVLQJ�VXLFLGH�LQ�VFKL]RSKUHQLD��
7KH�VDPH�PHWD�DQDO\VLV�IRXQG�D�QHJDWLYH�FRUUHODWLRQ�EH-
WZHHQ�PHDQ�DJH�DQG�D�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�PDOH�
JHQGHU������,Q�D�GLIIHUHQW�PHWD�DQDO\VLV��PHQ�ZHUH�IRXQG�
WR�EH�PRUH�SURWHFWLYH�DJDLQVW�VXLFLGDO�LGHDWLRQ��7KH�KLJK�
UDWH� RI� VXLFLGDO� WKRXJKWV� DQG� DWWHPSW� LQ�ZRPHQ� DQG� WKH�
SUHYDOHQFH� RI� FRPSOHWHG� VXLFLGH� UDWKHU� WKDQ� DWWHPSWHG�
VXLFLGH�LQ�PHQ�ZHUH�WKH�UHVHDUFKHUV
�H[SODQDWLRQV�IRU�WKLV�
RXWFRPH��ZKLFK�LV�RSSRVLWH�ZLWK�WKH�OLWHUDWXUH�������,Q�WKLV�
study, severe-very severe thoughts were reported in al-
PRVW�KDOI�RI�WKH�FDVHV��������ZKLOH�VXLFLGDO�EHKDYLRU�ZDV�
IRXQG�LQ�DERXW�KDOI�RI�WKH�FDVHV��������7KH�PDMRULW\�RI�WKH�
VDPSOH�ZDV�PDOH��ZKLFK�PD\�EH�FRQQHFWHG�WR�WKH�JHQHUDO�
characteristics of this study population and explain why 
QR�JHQGHU�UHODWHG�DVVRFLDWLRQ�ZDV� IRXQG��$GGLWLRQDOO\��D�
VWXG\�GRQH�LQ�RXU�FRXQWU\�LQGLFDWHG�WKDW�������RI�VFKL]R-
SKUHQLD� SDWLHQWV� DWWHPSWHG� VXLFLGH�� ZLWK� QR� VLJQL¿FDQW�
JHQGHU�GLVSDULW\������

,Q� WKLV�VWXG\��D�VLJQL¿FDQW�QHJDWLYH�UHODWLRQVKLS�EHWZHHQ�
DJH� DQG� VXLFLGDO� EHKDYLRU�ZDV� IRXQG�� 6XLFLGDO� EHKDYLRU�
GHFOLQHV�ZLWK�DJH��<RXQJ�SHRSOH
V�VXLFLGDOLW\�PD\�ULVH�DV�D�
result of their increased social and survival stress as well 
DV� WKHLU� XQGHUVWDQGLQJ� RI� WKH� QHJDWLYH� FRQVHTXHQFHV� RI�
WKHLU� LOOQHVV�� ,Q� IDFW��PHWD�DQDO\VHV� KDYH� VKRZQ� WKDW� HI-
IHFWLYH�VXLFLGH�DQG�VXLFLGH�DWWHPSWV�DUH�OLQNHG�WR�\RXQJHU�
DJHV�DQG�KLJKHU�,4V������������������$FFRUGLQJ�WR�VWXGLHV��
WKHUH�LV�D�VXEVWDQWLDO�FRUUHODWLRQ�EHWZHHQ�VXLFLGDO�DWWHPSWV�
and thoughts in schizophrenia and the prevalence of de-
SUHVVLYH�V\PSWRPV���������������,Q�WKLV�VWXG\������RI�SD-
tients had co-occurring depression and suicidal ideation, 
and after dividing the degree of suicidal behavior into two 
JURXSV��PLOG�PRGHUDWH�DQG�VHYHUH�YHU\�VHYHUH���D�VXEVWDQ-
tial difference in CDSS scores was discovered between 
WKH� JURXSV�� ,Q� FRPSDULVRQ� WR� WKH� JURXS�ZLWK�PLOG�PRG-
erate suicidal ideation, the group with severe-very severe 
VFDOH�VFRUHV�ZHUH�VWDWLVWLFDOO\�VLJQL¿FDQWO\�KLJKHU��,Q�RWKHU�
words, suicidal behavior increases along with the severity 
RI�GHSUHVVLRQ�
$FFRUGLQJ� WR� WKLV� VWXG\�� WKH� ULVN�RI�HQJDJLQJ� LQ�VXLFLGDO�
EHKDYLRU� LQFUHDVHV�ZLWK� WKH�GXUDWLRQ�RI� WKH�GLVHDVH��7KH�
duration of the illness and suicidal behavior in schizophre-
QLD�KDYH�QRW�EHHQ�HYDOXDWHG�LQ�DQ\�VWXGLHV�LQ�WKH�OLWHUDWXUH��
+RZHYHU�� RWKHU� ¿QGLQJV� VXJJHVW� WKDW� VXLFLGDO� WKRXJKWV�
LQFUHDVH�DV�WKH�GXUDWLRQ�RI�WKH�GLVHDVH�ZLWKRXW�WUHDWPHQW�
LQFUHDVHV�����������7KH�EXUGHQ�RI� WKH� LOOQHVV�� WKH� ORVV�RI�
IXQFWLRQDOLW\�FDXVHG�E\�WKH�LOOQHVV��DQG�WKH�ULVN�RI�VWLJPD-

WL]DWLRQ�DQG�VRFLDO�H[FOXVLRQ�PD\�DOO�ULVH�DV�WKH�FRXUVH�RI�
VFKL]RSKUHQLD�LV�SURORQJHG��,Q�IDFW��WKHVH�FDQ�UDLVH�WKH�ULVN�
RI�HQJDJLQJ�LQ�VXLFLGDO�EHKDYLRU��
7KHUH� DUH� FRQÀLFWLQJ� GDWD� UHJDUGLQJ� WKH� OLQN� EHWZHHQ�
VFKL]RSKUHQLD
V�SRVLWLYH� DQG�QHJDWLYH� V\PSWRPV�DQG� WKH�
ULVN�RI�VXLFLGH��:KLOH�LW�KDV�EHHQ�GHPRQVWUDWHG�WKDW�VRPH-
one's tendency toward suicide is higher when experienc-
LQJ�QHJDWLYH�V\PSWRPV��RWKHU�UHVHDUFK�KDYH�IRXQG�D�OLQN�
EHWZHHQ�KHLJKWHQHG�SRVLWLYH�V\PSWRPV�DQG�D�KLJKHU�ULVN�
RI� VXLFLGH� ������ ,Q� D� UHFHQW�PHWD�DQDO\VLV�� LW� ZDV� IRXQG�
that schizophrenia patients with suicidal ideation had a 
VLJQL¿FDQWO\�KLJKHU�SUHVHQFH�RI�ERWK�SRVLWLYH�DQG�QHJDWLYH�
V\PSWRPV�������

,Q�VFKL]RSKUHQLD��WKHUH�LV�VRPH�GLVDJUHHPHQW�RQ�WKH�UHOD-
WLRQVKLS�EHWZHHQ�LQVLJKW�DQG�VXLFLGH��%RWK�KLJK�DQG�ORZ�
LQVLJKW� OHYHOV� ZHUH� FRQVLGHUHG� DV� ULVN� IDFWRUV�� +LJK� LQ-
VLJKW�PD\�UHVXOW�LQ�D�VXLFLGH�DWWHPSW�ZLWK�DZDUHQHVV�RI�WKH�
VWUHVV��HPEDUUDVVPHQW��DQG�VWLJPD�DVVRFLDWHG�ZLWK�WKH�GL-
DJQRVLV��ZKHUHDV�SDWLHQWV�ZLWK�ORZ�LQVLJKW�PD\�WU\�VXLFLGH�
ZLWK�SRVLWLYH�SV\FKRWLF�V\PSWRPV�����������+RZHYHU��QR�
VLJQL¿FDQW� DVVRFLDWLRQ� EHWZHHQ� SRVLWLYH�QHJDWLYH� V\PS-
WRPV�RU� LQVLJKW�DQG�VXLFLGDO�EHKDYLRU�ZDV�GLVFRYHUHG� LQ�
WKLV�VWXG\��7KH�SDWLHQWV
�UHJXODU�IROORZ�XS�DQG�WUHDWPHQW��
��\HDU�&0+8�IROORZ�XS��DQG�WKHLU�UHODWLYHO\�VWURQJ�VRFLDO�
VXSSRUW�PD\�EH�WKH�FDXVHV�RI�WKLV�

CONCLUSION
In this study, the presence of severe-very severe suicidal 
WKRXJKWV�ZDV� LGHQWL¿HG� LQ�DSSUR[LPDWHO\�KDOI�RI� WKH�SD-
tients with schizophrenia who had been diagnosed for at 
least 4 years and were receiving regular follow-up and 
WUHDWPHQW��7KHVH�SDWLHQWV�DOVR�KDG�D�KLJKHU�ULVN�RI�HQJDJ-
LQJ�LQ�VXLFLGDO�EHKDYLRU��,Q�IDFW��LW�LV�FUXFLDO�WR�QRWH�WKH�KLJK�
rate of suicidal ideation found in the patient group who are 
receiving regular follow-up and therapy and whose social 
VXSSRUW�PD\�EH�FRQVLGHUHG�WR�EH�RI�KLJK�TXDOLW\��$GGLWLRQ-
ally, it was discovered that depression co-occurred in over 
����RI�WKH�LQGLYLGXDOV��,W�ZDV�GLVFRYHUHG�WKDW�WKH�VHYHULW\�
of suicidal behavior increased along with the severity of 
GHSUHVVLRQ��$JH�DQG�WKH�GHJUHH�RI�VXLFLGDO�LGHDWLRQ�ZHUH�
IRXQG�WR�KDYH�DQ�LQYHUVH�DVVRFLDWLRQ�LQ�WKLV�VWXG\��,Q�WKLV�
study, it was discovered that there was a negative correla-
tion between age and the degree of suicidal ideation, and 
WKDW� VXLFLGDO� LGHDWLRQ� UHGXFHG�ZLWK�DJH��6LPLODU�¿QGLQJV�
FDQ�EH�IRXQG�LQ�WKH�OLWHUDWXUH��$GGLWLRQDOO\��LW�ZDV�VKRZQ�
that there was a considerable increase in suicidal ideation 
DV�WKH�GLVHDVH
V�GXUDWLRQ�LQFUHDVHG��7KHUH�DUH�UHVXOWV�LQGL-
cating suicidal ideation increases as the period of the ill-
QHVV�ZLWKRXW�WUHDWPHQW�JURZV��GHVSLWH�WKH�IDFW�WKDW�WKHUH�LV�
QR�VWXG\�LQ�WKH�OLWHUDWXUH�WKDW�VSHFL¿FDOO\�FRPSDUHV�WKH�GX-
UDWLRQ�RI�WKH�LOOQHVV��2QFH�PRUH��WKHUH�ZDV�QR�UHODWLRQVKLS�
between suicide behavior and the degree of positive-neg-
DWLYH�V\PSWRPV�RU�LQVLJKW��,Q�WKH�OLWHUDWXUH��WKHUH�DUH�FRQ-
WUDGLFWRU\�UHVXOWV�LQ�UHODWLRQ�WR�WKHVH��
,Q� VXPPDU\�� RQH� RI� WKH�PDMRU� FDXVHV� RI�PRUELGLW\� DQG�
PRUWDOLW\�LQ�VFKL]RSKUHQLD�LV�VXLFLGH��7KLV�UHVHDUFK�LV�FUX-
cial in order to identify the schizophrenia suicide predic-
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WRUV��WDNH�DSSURSULDWH�DFWLRQ��DQG�UHGXFH�WKH�UDWH�RI�VXLFLGH�
LQ�WKLV�SRSXODWLRQ��6WXGLHV�ZLWK�ODUJHU�VDPSOHV�DQG�PRUH�
detailed statistical analyses are needed in order to deter-
PLQH�VXLFLGH�ULVNV�LQ�VFKL]RSKUHQLD�DQG�GHYHORS�LQWHUYHQ-
WLRQ�RSWLRQV��

7KH� VPDOO� VDPSOH� VL]H�� WKH� VLQJOH� FHQWHU� VHWWLQJ�� WKH�
cross-sectional design, the study's focus on the group 
UHFHLYLQJ�IROORZ�XS�DQG� WUHDWPHQW�� WKH� LQFOXVLRQ�RI�RQO\�
FDVHV�GXULQJ�WKH�IROORZ�XS�SHULRG��DQG�WKH�ODFN�RI�HYDOXD-
WLRQ�RI�VRPH�YDULDEOHV��VXFK�DV�FRPSOHWHG�VXLFLGH�GDWD��DUH�
VRPH�RI�WKH�VWXG\
V�OLPLWDWLRQV��,W
V�DOVR�EHQH¿FLDO�EHFDXVH�
LW�KDG�VFKL]RSKUHQLD�SDWLHQWV��D�GLI¿FXOW�SRSXODWLRQ�WR�LQ-
YHVWLJDWH��DQG�D�VLJQL¿FDQW�VDPSOH�VL]H�

Ethics Committee Approval: 
7KLV�UHVHDUFK�FRPSOLHV�ZLWK�DOO�WKH�UHOHYDQW�QDWLRQDO�UHJ-
ulations, institutional policies and is in accordance with 
WKH� WHQHWV�RI� WKH�+HOVLQNL�'HFODUDWLRQ��DQG�KDV�EHHQ�DS-
SURYHG�E\�WKH�5HFHS�7D\\LS�(UGRJDQ�8QLYHUVLW\�1RQ�,Q-
WHUYHQWLRQDO�5HVHDUFK�(WKLFV�&RPPLWWHH��(WKLFV�&RPPLW-
WHH� 'HFLVLRQ� $SSURYDO� 'DWH�� ����������� 'HFLVLRQ� 1R��
����������

Informed Consent: 
$OO�WKH�SDUWLFLSDQWV¶�DQG�WKHLU�JXDUGLDQV¶�ULJKWV�ZHUH�SUR-
WHFWHG� DQG�ZULWWHQ� LQIRUPHG� FRQVHQWV�ZHUH� REWDLQHG� EH-
IRUH�WKH�SURFHGXUHV�DFFRUGLQJ�WR�WKH�+HOVLQNL�'HFODUDWLRQ�
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7KH�DXWKRUV�KDYH�QR�FRQÀLFW�RI�LQWHUHVW�WR�GHFODUH��

Financial Disclosure: 
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:RUOG�+HDOWK�2UJDQL]DWLRQ��:RUOG�KHDOWK�VWDWLVWLFV�
������PRQLWRULQJ�KHDOWK�IRU�WKH�6'*V��VXVWDLQDEOH�
GHYHORSPHQW�JRDOV��*HQHYD��:RUOG�+HDOWK�2UJD-
QL]DWLRQ��������

:RUOG� +HDOWK� 2UJDQL]DWLRQ�� 7KLUWHHQWK� JHQHUDO�
SURJUDPPH�RI�ZRUN������������������

)UDQNOLQ� -&�� 5LEHLUR� -'�� )R[�.5��%HQWOH\�.+��
.OHLPDQ�(0��+XDQJ�;��0XVDFFKLR�.0��-DURV]H-
ZVNL�$&��&KDQJ�%3��1RFN�0.��5LVN�IDFWRUV�IRU�
VXLFLGDO� WKRXJKWV� DQG� EHKDYLRUV�� $� PHWD�DQDO\-
VLV� RI� ���\HDUV� RI� UHVHDUFK��3V\FKRO��%XOO� ������
����������±���

6RQJ�<��5KHH�6-��/HH�+��.LP�0-��6KLQ�'��$KQ�
<0��&RPSDULVRQ�RI�VXLFLGH�ULVN�E\�PHQWDO�LOOQHVV��
$�UHWURVSHFWLYH�UHYLHZ�RI����\HDU�HOHFWURQLF�PHG-
LFDO�UHFRUGV��-��.RUHDQ�0HG��6FL����������H�����

2OIVRQ�0��6WURXS�76��+XDQJ�&��:DOO�00��&U\V-
WDO�6��*HUKDUG�7��6XLFLGH�ULVN�LQ�PHGLFDUH�SDWLHQWV�
ZLWK� VFKL]RSKUHQLD� DFURVV� WKH� OLIH� VSDQ�� -$0$�
SV\FKLDWU\��������������������

+MRUWK¡M� &�� 6W�UXS� $(�� 0F*UDWK� --�� 1RUGHQ-
WRIW� 0��<HDUV� RI� SRWHQWLDO� OLIH� ORVW� DQG� OLIH� H[-
SHFWDQF\� LQ� VFKL]RSKUHQLD��$� V\VWHPDWLF� UHYLHZ�
DQG�PHWD�DQDO\VLV��7KH�/DQFHW�3V\FKLDWU\� ������
��������±������

%XVKH�&-��7D\ORU�0��+DXNND�-��0RUWDOLW\�LQ�VFKL]R-
SKUHQLD��$�PHDVXUDEOH�FOLQLFDO�HQGSRLQW��-RXUQDO�RI�
3V\FKRSKDUPDFRORJ\��������������������

%DL�:��/LX�=+��-LDQJ�<<��=KDQJ�4(��5DR�::��
&KHXQJ�7��+DOO�%-��;LDQJ�<7��:RUOGZLGH�SUHYD-
OHQFH�RI�VXLFLGDO�LGHDWLRQ�DQG�VXLFLGH�SODQ�DPRQJ�
SHRSOH�ZLWK� VFKL]RSKUHQLD��$�PHWD�DQDO\VLV� DQG�
V\VWHPDWLF� UHYLHZ� RI� HSLGHPLRORJLFDO� VXUYH\V��
7UDQVO��3V\FKLDWU������������������

/X�/��'RQJ�0��=KDQJ�/��=KX�;0��8QJYDUL�*6��
1J�&+��:DQJ�*��;LDQJ�<7�� 3UHYDOHQFH� RI� VXL-
FLGH�DWWHPSWV�LQ�LQGLYLGXDOV�ZLWK�VFKL]RSKUHQLD��$�
PHWD�DQDO\VLV�RI�REVHUYDWLRQDO�VWXGLHV��(SLGHPLRO�
3V\FKLDWU�6FL����������H���

%DOGHVVDULQL� 5-�� ,QQDPRUDWL� 0�� (UEXWR� '�� 6HU-
D¿QL�*��)LRULOOR�$��$PRUH�0��*LUDUGL�3��3RPSLOL�
0��'LIIHUHQWLDO�DVVRFLDWLRQV�RI�DIIHFWLYH�WHPSHUD-
PHQWV�DQG�GLDJQRVLV�RI�PDMRU�DIIHFWLYH�GLVRUGHUV�
ZLWK�VXLFLGDO�EHKDYLRU��-RXUQDO�RI�$IIHFWLYH�'LVRU-
GHUV�����������������

3RPSLOL�0��%DOGHVVDULQL�5-��,QQDPRUDWL�0��9i]TXH]�
*+��5LKPHU�=��*RQGD�;��)RUWH�$��/DPLV�'$��(U-
EXWR� '�� 6HUD¿QL� *�� )LRULOOR�$�� 7HPSHUDPHQWV� LQ�
SV\FKRWLF�DQG�PDMRU�DIIHFWLYH�GLVRUGHUV��-RXUQDO�RI�
$IIHFWLYH�'LVRUGHUV��������������������

5DMDOLQ�0��+LUYLNRVNL�7��-RNLQHQ�-��)DPLO\�KLVWR-
ry of suicide and exposure to interpersonal vio-
OHQFH�LQ�FKLOGKRRG�SUHGLFW�VXLFLGH�LQ�PDOH�VXLFLGH�
DWWHPSWHUV�� -RXUQDO� RI�$IIHFWLYH� 'LVRUGHU� ������
������������

%RUQKHLPHU�/$��=KDQJ�$��/L�-��+LOOHU�0��7DUULHU�
1��(IIHFWLYHQHVV�RI�VXLFLGH�IRFXVHG�SV\FKRVRFLDO�
LQWHUYHQWLRQV� LQ� SV\FKRVLV��$� V\VWHPDWLF� UHYLHZ�
DQG� PHWD�DQDO\VLV�� 3V\FKLDWULF� 6HUYLFHV� ������
�������������

0F*LQW\�-��+DTXH�06��8SWKHJURYH�5��'HSUHVVLRQ�
GXULQJ�¿UVW�HSLVRGH�SV\FKRVLV�DQG�VXEVHTXHQW�VXL-
FLGH�ULVN��$�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV�
RI� ORQJLWXGLQDO� VWXGLHV�� 6FKL]RSKUHQLD� 5HVHDUFK�
����������������

%RUQKHLPHU�/$��-DFFDUG�-��6\PSWRPV�RI�GHSUHV-
VLRQ��SRVLWLYH�V\PSWRPV�RI�SV\FKRVLV��DQG�VXLFLG-
DO� LGHDWLRQ�DPRQJ�DGXOWV�GLDJQRVHG�ZLWK�VFKL]R-
phrenia within the clinical antipsychotic trials of 
LQWHUYHQWLRQ� HIIHFWLYHQHVV�� $UFKLYHV� RI� 6XLFLGH�
5HVHDUFK��������������������

%URPHW� (-�� 1RFN�0.�� 6DKD� 6�� /LP�&&��$JXL-
ODU�*D[LROD�6��$O�+DP]DZL�$��$ORQVR� -��%RUJHV�
*��%UXIIDHUWV�5��'HJHQKDUGW�/�� GH�*LURODPR�*��
$VVRFLDWLRQ� EHWZHHQ� SV\FKRWLF� H[SHULHQFHV� DQG�
VXEVHTXHQW� VXLFLGDO� WKRXJKWV� DQG� EHKDYLRUV�� $�
FURVV�QDWLRQDO� DQDO\VLV� IURP� WKH� :RUOG� +HDOWK�
2UJDQL]DWLRQ�ZRUOG�PHQWDO�KHDOWK�VXUYH\V��-$0$�
3V\FKLDWU\�����������������������

$PDGRU�;)��6WUDXVV�'+��<DOH�6$��)ODXP�00��
(QGLFRWW�-��*RUPDQ�-0��$VVHVVPHQW�RI�LQVLJKW�LQ�
SV\FKRVLV��$P�-�3V\FKLDWU\���������������������

/\VDNHU�3+��3DWWLVRQ�0/��/HRQKDUGW�%/��3KHOSV�
6�� 9RKV� -/�� ,QVLJKW� LQ� VFKL]RSKUHQLD� VSHFWUXP�
GLVRUGHUV�� UHODWLRQVKLS�ZLWK� EHKDYLRU��PRRG� DQG�
SHUFHLYHG� TXDOLW\� RI� OLIH�� XQGHUO\LQJ� FDXVHV� DQG�
HPHUJLQJ� WUHDWPHQWV�� :RUOG� 3V\FKLDWU\� ������
�������������

9RKV� -/��*HRUJH�6��/HRQKDUGW�%/��/\VDNHU�3+��
$Q� LQWHJUDWLYH�PRGHO� RI� WKH� LPSDLUPHQWV� LQ� LQ-
VLJKW� LQ� VFKL]RSKUHQLD�� HPHUJLQJ� UHVHDUFK� RQ�
FDXVDO� IDFWRUV� DQG� WUHDWPHQWV�� ([SHUW� 5HY� 1HX-
URWKHU������������������������
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40.

/\VDNHU�3+��9RKV� -��+LOOLV� -'��.XNOD�0��3RSR-
OR�5��6DOYDWRUH�*��'LPDJJLR�*��3RRU�LQVLJKW�LQWR�
VFKL]RSKUHQLD��FRQWULEXWLQJ�IDFWRUV��FRQVHTXHQFHV�
DQG�HPHUJLQJ� WUHDWPHQW� DSSURDFKHV��([SHUW�5HY�
1HXURWKHU���������������������

3DOPHU� (&�� *LOOHHQ� -�� 'DYLG�$6�� 7KH� UHODWLRQ-
ship between cognitive insight and depression in 
SV\FKRVLV� DQG� VFKL]RSKUHQLD�� D� UHYLHZ� DQG�PH-
WD�DQDO\VLV��6FKL]RSKU�5HV������������±����������

9LOOD�-��&KRL�-��.DQJDV�-/��.DXIPDQQ�&1��+DUYH\�
3'�� 'HSS� &$��$VVRFLDWLRQV� RI� VXLFLGDOLW\� ZLWK�
cognitive ability and cognitive insight in outpa-
WLHQWV� ZLWK� VFKL]RSKUHQLD�� 6FKL]RSKU� 5HV� ������
�����������

$\HVD�$UULROD�5��7HUiQ�-03��0RUtxLJR�-'/��5LY-
HUR� 0&�� 6HWLpQ�6XHUR� (�� $O�+DODEL� 6�� � &XHVWD�
0-��'DYLG�$6��&UHVSR�)DFRUUR�%��7KH�G\QDPLF�
relationship between insight and suicidal behav-
LRU�LQ�¿UVW�HSLVRGH�SV\FKRVLV�SDWLHQWV�RYHU���\HDU�
IROORZ�XS�� (XU� 1HXURSV\FKRSKDUPDFRO� ������
����������������

/RSH]�0RULQLJR� -'�� 'L� )RUWL� 0�� $MQDNLQD� 2��
:LIIHQ� %'�� 0RUJDQ� .�� 'RRG\� *$�� -RQHV� 3%��
$\HVD�$UULROD�5��&DQDO�5LYHUR�0��&UHVSR�)DFRU-
UR� %��0XUUD\� 50�� 'D]]DQ� 3��0RUJDQ� &�� 'XWWD�
5LQD��'DYLG�$6�� ,QVLJKW�DQG� ULVN�RI� VXLFLGDO�EH-
KDYLRXU�LQ�WZR�¿UVW�HSLVRGH�SV\FKRVLV�FRKRUWV��HI-
IHFWV�RI�SUHYLRXV�VXLFLGH�DWWHPSWV�DQG�GHSUHVVLRQ��
6FKL]RSKU�5HV�����������������

%HOYHGHUL�0XUUL�0��$PRUH�0��&DOFDJQR�3��5H-
VSLQR� 0�� 0DUR]]L� 9�� 0DVRWWL� 0�� %XJOLDQL� 0��
,QQDPRUDWL�0��3RPSLOL�0��*DOGHUHVL�6��0DM�0��
7KH� �LQVLJKW� SDUDGR[�� LQ� VFKL]RSKUHQLD�� PDJQL-
WXGH��PRGHUDWRUV�DQG�PHGLDWRUV�RI�WKH�DVVRFLDWLRQ�
EHWZHHQ� LQVLJKW� DQG� GHSUHVVLRQ�� 6FKL]RSKU� %XOO�
���������������������

$QGUHDVHQ�1�&��6FDOH�IRU�WKH�$VVHVPHQW�RI�3RVL-
WLYH�6\PWRPV��'HDUWPHQW�RI�3V\FKLDWU\�&ROHJH�RI�
0HGLFLQH�WKH�8QLYHUVLW\�RI�,RZD�������

(UNRo�ù��$UNRQDo�2��$WDNOÕ�&��g]PHQ�(��3R]LWLI�
6HPSWRPODUÕ� 'H÷HUOHQGLUPH� gOoH÷LQLQ� J�YHQLO-
LUOL÷L�YH�JHoHUOLOL÷L��'�ú�QHQ�$GDP�'HUJLVL������
�����������

$QGUHDVHQ�1&��7KH�6FDOH�IRU�WKH�$VVHVVPHQW�RI�
1HJDWLYH� 6\PSWRPV� �6$16�������� ,RZD� &LW\��
,RZD��7KH�8QLYHUVLW\�RI�,RZD�

(UNRo�ù��$UNRQDo�2��$WDNOÕ�&��g]PHQ�(��1HJDWLI�
VHPSWRPODUÕ�GH÷HUOHQGLUPH�|OoH÷LQLQ�J�YHQLOLUOL÷L�
YH�JHoHUOLOL÷L��'�ú�QHQ�$GDP������������������

$UVODQ�6��*�QD\�.ÕOÕo�%��.DUDNÕOÕo�+��øoJ|U�Q�Q�
�o�ELOHúHQLQL�GH÷HUOHQGLUPH�|OoH÷L�J�YHQLUOLN�YH�
JHoHUOLN� oDOÕúPDVÕ�� 7�UNL\H¶GH� 3VLNL\DWUL� ������
��������

$GGLQJWRQ�'��$GGLQJWRQ� -��0DWÕFND�7\QGDOH� (��
$VVHVVLQJ� GHSUHVVLRQ� LQ� VFKL]RSKUHQLD�� WKH� &DO-
JDU\�'HSUHVVLRQ�6FDOH��7KH�%ULWLVK�MRXUQDO�RI�SV\-
FKLDWU\����������������������

$\GHPLU� g�� (VHQ� 'DQDFÕ� $�� 'HYHFL� $�� øoHO-
OL� ø�� &DOJDU\� ùL]RIUHQLGH� 'HSUHV\RQ� gOoH÷L¶QLQ�
7�UNoH�YHUVL\RQXQXQ�J�YHQLOLUOL÷L�YH�JHoHUOLOL÷L��
1|URSVLNL\DWUL�$UúLYL������������������

/LQHKDQ�00��1LHOVHQ�6/��$VVHVVPHQW�RI�VXLFLGH�
LGHDWLRQ�DQG�SDUDVXLFLGH��KRSHOHVVQHVV�DQG�VRFLDO�
GHVLUDELOLW\�� -RXUQDO� RI� &RQVXOWLQJ� DQG� &OLQLFDO�
3V\FKRORJ\��������������������

/DXUVHQ� 70�� &DXVHV� RI� SUHPDWXUH� PRUWDOLW\� LQ�
VFKL]RSKUHQLD��D�UHYLHZ�RI�OLWHUDWXUH�SXEOLVKHG�LQ�
������&XUU�2SLQ�3V\FKLDWU\�������������±����

:RUOG�+HDOWK�2UJDQL]DWLRQ��6XLFLGH�ZRUOGZLGH�LQ�
������*OREDO�KHDOWK�HVWLPDWHV��:RUOG�+HDOWK�2U-
JDQL]DWLRQ��*HQHYD�������

)X�;/��4LDQ�<�� -LQ�;+��<X�+5��:X�+��'X� /��
&KHQ�+/�� 6KL�<4�� 6XLFLGH� UDWHV� DPRQJ� SHRSOH�
ZLWK� VHULRXV�PHQWDO� LOOQHVV�� D� V\VWHPDWLF� UHYLHZ�
DQG�PHWD�DQDO\VLV��3V\FKRO�0HG��������������

'RQJ�0��=HQJ�/1��/X�/��/L�;+��8QJYDUL�*6��
1J� &+�� &KRZ� ,+,�� =KDQJ� /�� =KRX� <�� ;LDQJ�
<7��3UHYDOHQFH�RI�VXLFLGH�DWWHPSW� LQ� LQGLYLGXDOV�
ZLWK� PDMRU� GHSUHVVLYH� GLVRUGHU�� D� PHWD�DQDO\-
VLV�RI�REVHUYDWLRQDO�VXUYH\V��3V\FKRO�0HG�������
�����������������

&DVVLG\� 50��<DQJ� )�� .DSF]LQVNL� )�� 3DVVRV� ,&��
5LVN�IDFWRUV�IRU�VXLFLGDOLW\�LQ�SDWLHQWV�ZLWK�VFKL]R-
SKUHQLD��D� V\VWHPDWLF� UHYLHZ��PHWD�DQDO\VLV�� DQG�
PHWD�UHJUHVVLRQ�RI����VWXGLHV��6FKL]RSKUHQLD�%XOO�
������������±����

$\GÕQ�0��øOKDQ�%&��7HNGHPLU�5��dRN�QO��<��(U-
EDVDQ�9��$OWÕQEDú�.��6XLFLGH�DWWHPSWV�DQG�UHODWHG�
IDFWRUV� LQ� VFKL]RSKUHQLD� SDWLHQWV�� 6DXGL�PHGLFDO�
MRXUQDO����������������������

0DUWLQL� 0�� GD� )RQVHFD� 5&�� GH� 6RXVD� 0+�� GH�
$]DPEXMD�)DULDV�&��&DUGRVR�7$��.XQ]�0���/RQ-
JDUD\�9.��0DJDOKDHV� 396��$JH� DQG� VH[� WUHQGV�
IRU�VXLFLGH�LQ�%UD]LO�EHWZHHQ������DQG�������6RF�
3V\FKLDWU\�3V\FKLDWU�(SLGHPLRO�������������±����
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7ZHQJH� -0��&RRSHU�$%�� -RLQHU�7(��'XII\�0(��
%LQDX�6*��$JH��SHULRG��DQG�FRKRUW�WUHQGV�LQ�PRRG�
GLVRUGHU� LQGLFDWRUV� DQG� VXLFLGH�UHODWHG�RXWFRPHV�
LQ�D�QDWLRQDOO\�UHSUHVHQWDWLYH�GDWDVHW������í������
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ABSTRACT
Objective: 
One of the most important components of patient safety is safe surgical practices. The 
SUHVHQFH�RI�ULVN\�VXUJLFDO�SDWLHQWV�DQG�XQLWV��DQG�WKH�LQFUHDVLQJ�QXPEHU�RI�VXUJLFDO�LQWHU-
YHQWLRQV�SHUIRUPHG�RQ�SDWLHQWV�ZRUOGZLGH�LQFUHDVH�WKH�UHVSRQVLELOLW\�RI�VXUJLFDO�QXUVHV�
LQ�WHUPV�RI�SDWLHQW�VDIHW\�FXOWXUH��7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�GHWHUPLQH�VXUJLFDO�QXUVHV
�
perceptions of patient safety culture and the factors affecting it.

Material and Methods: 
7KH�GDWD�RI� WKLV�GHVFULSWLYH�DQG�FURVV�VHFWLRQDO� VWXG\�ZHUH�FROOHFWHG�ZLWK� WKH�YROXQ-
WDU\�SDUWLFLSDWLRQ�RI�����QXUVHV�ZRUNLQJ�LQ�WKH�VXUJLFDO�XQLWV�RI�WZR�VWDWH�KRVSLWDOV�DQG�
RQH�XQLYHUVLW\�KRVSLWDO��7KH�³1XUVH�,QWURGXFWLRQ�)RUP´�DQG�WKH�³3DWLHQW�6DIHW\�&XOWXUH�
6FDOH´��36&6��ZHUH�XVHG�LQ�GDWD�FROOHFWLRQ��7KH�0DQQ�:KLWQH\�8�WHVW��.UXVNDO�:DOOLV�
WHVW��3HDUVRQ�&RUUHODWLRQ�$QDO\VLV��DQG�0DQQ�:KLWQH\�8�WHVW�ZLWK�%RQIHUURQL�&RUUHF-
WLRQ�ZHUH�XVHG�IRU�VWDWLVWLFDO�HYDOXDWLRQ�

Results: 
1XUVHV�ZKR�UHFHLYHG�WUDLQLQJ�RQ�SDWLHQW�VDIHW\�DQG�ZHUH�VDWLV¿HG�ZLWK� WKHLU�ZRUNLQJ�
FRQGLWLRQV�KDG�D�PRUH�SRVLWLYH�SHUFHSWLRQ�RI�SDWLHQW�VDIHW\�FXOWXUH��,W�ZDV�GHWHUPLQHG�
WKDW�WKH�QXUVHV�ZRUNLQJ�LQ�WKH�VXUJLFDO�ZDUGV�JDYH�PRUH�LPSRUWDQFH�WR�FRRSHUDWLRQ�DQG�
FRPSO\�ZLWK�WKH�SROLFLHV�WR�HQVXUH�SDWLHQW�VDIHW\�FRPSDUHG�WR�WKH�RSHUDWLQJ�URRP�QXUVHV�

Conclusions: 
1XUVHV
�SHUFHSWLRQV�RI�SDWLHQW�VDIHW\�FXOWXUH�ZHUH�IRXQG�WR�EH�PRGHUDWH�� ,W� LV� UHFRP-
PHQGHG�WR�PDLQWDLQ�WUDLQLQJ�RSSRUWXQLWLHV�DQG�JRRG�ZRUNLQJ�FRQGLWLRQV�IRU�SDWLHQW�VDIH-
W\�DQG�WR�SURYLGH�PDQDJHPHQW�VXSSRUW�
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ÖZ
Amaç:
+DVWD� J�YHQOL÷LQLQ� HQ� |QHPOL� ELOHúHQOHULQGHQ� ELUL� J�YHQOL�
FHUUDKL� X\JXODPDODUGÕU�� 5LVNOL� FHUUDKL� KDVWDODUÕQ� YH� ELULP-
OHULQ�YDUOÕ÷Õ�YH�G�Q\D�JHQHOLQGH�KDVWDODUD�X\JXODQDQ�FHUUDKL�
JLULúLPOHULQ�VD\ÕVÕQÕQ�DUWPDVÕ�KDVWD�J�YHQOL÷L�N�OW�U��DoÕVÕQ-
GDQ�FHUUDKL�KHPúLUHOHULQLQ�VRUXPOXOX÷XQX�DUWÕUPDNWDGÕU��%X�
oDOÕúPDQÕQ� DPDFÕ�� FHUUDKL� KHPúLUHOHULQLQ� KDVWD� J�YHQOL÷L�
N�OW�U��DOJÕODUÕQÕ�YH�EXQX�HWNLOH\HQ�IDNW|UOHUL�EHOLUOHPHNWLU�

Gereç ve Yöntemler: 
7DQÕPOD\ÕFÕ�YH�NHVLWVHO�WLSWH�RODQ�EX�oDOÕúPDQÕQ�YHULOHUL��LNL�
GHYOHW�KDVWDQHVL�YH�ELU��QLYHUVLWH�KDVWDQHVLQLQ�FHUUDKL�ELULP-
OHULQGH�J|UHY�\DSDQ�����KHPúLUHQLQ�J|Q�OO��NDWÕOÕPÕ\OD�WRS��
ODQGÕ�� 9HULOHULQ� WRSODQPDVÕQGD� ³+HPúLUH� 7DQÕWÕP� )RUPX´�
YH� ³+DVWD� *�YHQOL÷L� .�OW�U�� gOoH÷L´� �3.%g�� NXOODQÕOGÕ��
øVWDWLVWLNVHO�GH÷HUOHQGLUPHGH�0DQQ�:KLWQH\�8�WHVWL��.UXVNDO�
:DOOLV�WHVWL��3HDUVRQ�.RUHODV\RQ�$QDOL]L��%RQIHUURQL�'�]HOW-
PHOL�0DQQ�:KLWQH\�8�WHVWL�NXOODQÕOGÕ�

Bulgular: 
+DVWD�J�YHQOL÷L�NRQXVXQGD�H÷LWLP�DODQ�YH�oDOÕúPD�NRúXOODUÕQ-
GDQ�PHPQXQ�RODQ�KHPúLUHOHULQ�KDVWD�J�YHQOL÷L�N�OW�U��DOJÕVÕ�
GDKD� ROXPOX\GX�� &HUUDKL� VHUYLVOHUGH� oDOÕúDQ� KHPúLUHOHULQ�
DPHOL\DWKDQH�KHPúLUHOHULQH�J|UH�KDVWD�J�YHQOL÷LQL�VD÷ODPDN�
LoLQ�GDKD�ID]OD�LúELUOL÷LQH�|QHP�YHUGLNOHUL�YH�SROLWLNDODUD�X\-
GXNODUÕ�EHOLUOHQGL�

Sonuç: 
+HPúLUHOHULQ�KDVWD�J�YHQOL÷L�N�OW�U��DOJÕODUÕQÕQ�RUWD�G�]H\GH�
ROGX÷X�EHOLUOHQGL��+DVWD�J�YHQOL÷L�NRQXVXQGD�H÷LWLP�RODQDN-
ODUÕQÕQ�YH�L\L�oDOÕúPD�NRúXOODUÕQÕQ�V�UG�U�OPHVL�YH�\|QHWLP�
GHVWH÷L�VD÷ODQPDVÕ�|QHULOPHNWHGLU�

Anahtar Kelimeler: 
+HPúLUH��+DVWD�J�YHQOL÷L��&HUUDKL�E|O�POHU

INTRODUCTION
7KH�SDWLHQW�VDIHW\�FRQFHSW�KDV�EHFRPH�DQ�LPSRUWDQW�WKHPH�
ZRUOGZLGH�LQ�UHFHQW�\HDUV������7KH�IDFW�WKDW�SHRSOH�ZKR�DSSO\�
to healthcare institutions for treatment and care are damaged 
EHFDXVH�RI�SUHYHQWDEOH�PLVWDNHV�KDV�OHG�WR�WKH�SDWLHQW�VDIHW\�
FRQFHSW������,W�ZDV�GH¿QHG�E\�WKH�$PHULFDQ�,QVWLWXWH�RI�0HG-
LFLQH�DV�³SUHYHQWLQJ�KDUP�WR�SDWLHQWV´��DQG�LV�WKH�FRUQHUVWRQH�
RI�KHDOWKFDUH�TXDOLW\��������
One of the most important components of patient safety is 
VDIH�VXUJLFDO�SUDFWLFHV��6DIH�VXUJHU\�LV�WKH�SURYLVLRQ�RI�VDIH�
WUHDWPHQW�DQG�FDUH�VHUYLFH�WR�WKH�SDWLHQW�EHIRUH��GXULQJ��DQG�
DIWHU� VXUJHU\� �����6XUJLFDO�SDWLHQWV�DUH� LQ� WKH� ULVN�JURXS� LQ�
WHUPV�RI�SDWLHQW�VDIHW\�EHFDXVH�RI�WKH�RSHUDWLQJ�URRP�HQYL-
URQPHQW�� VXUJLFDO�PHWKRG�� W\SH� RI� DQHVWKHVLD�� SUHVHQFH� RI�
FKURQLF�GLVHDVHV��DQG�VXGGHQ�FKDQJHV� LQ�YLWDO� VLJQV�GXULQJ�
WKH�VXUJLFDO�SURFHVV������5LVN\�VXUJLFDO�SDWLHQWV�DQG�XQLWV��LQ-
YDVLYH�SURFHGXUHV��XVH�RI�WHFKQRORJLFDO�HTXLSPHQW��VXUJLFDO�
VPRNH�H[SRVXUH��HWF����DQG�WKH�LQFUHDVHG�QXPEHU�RI�VXUJLFDO�
LQWHUYHQWLRQV�DSSOLHG� WR�SDWLHQWV�JOREDOO\��DW� OHDVW�����PLO-
OLRQ�DQQXDOO\��LQFUHDVH�WKH�UHVSRQVLELOLW\�RI�VXUJLFDO�QXUVHV�LQ�

WHUPV�RI�3DWLHQW�6DIHW\�&XOWXUH��36&���������6XUJLFDO�QXUVHV�
PXVW�WKLQN�FULWLFDOO\�IRU�SDWLHQW�VDIHW\��PDNH�TXLFN�DQG�DFFX-
UDWH�GHFLVLRQV��DQG�LPSOHPHQW�DQG�HYDOXDWH�WKHVH�GHFLVLRQV�
DV�VRRQ�DV�SRVVLEOH����������36&�PXVW�EH�HYDOXDWHG�DQG�GH-
YHORSHG�WR�LPSURYH�WKH�TXDOLW\�RI�FDUH�LQ�VXUJLFDO�XQLWV�DQG�
WR�HQVXUH�³VDIH�VXUJHU\´�������)RU�WKLV�UHDVRQ��LW�LV�LPSRUWDQW�
WR�GHWHUPLQH�WKH�SDWLHQW�VDIHW\�FXOWXUH�RI�VXUJLFDO�QXUVHV�ZLWK�
YDOLG�DQG�UHOLDEOH�VFDOHV��7KH�SXUSRVH�RI� WKLV�VWXG\�ZDV� WR�
determine the perception of PSC of surgical nurses and the 
factors affecting it.

MATERIAL and METHODS
Study Design and Participants
7KH�GDWD�RI� WKLV�GHVFULSWLYH�DQG�FURVV�VHFWLRQDO�VWXG\�ZHUH�
FROOHFWHG�EHWZHHQ�0D\�DQG�1RYHPEHU������ZLWK� WKH�YRO-
XQWDU\� SDUWLFLSDWLRQ� RI� QXUVHV�ZKR�ZRUNHG� LQ� WKH� VXUJLFDO�
ZDUGV��VXUJLFDO�LQWHQVLYH�FDUH�XQLWV��DQG�RSHUDWLQJ�URRPV�RI�
WZR�SXEOLF�KRVSLWDOV� DQG�RQH�XQLYHUVLW\�KRVSLWDO��7KH� WRWDO�
QXPEHU�RI�EHGV�LQ�WKH�VXUJLFDO�VHUYLFHV�RI�WKHVH�WKUHH�KRV-
SLWDOV��ZKLFK�ZHUH� ORFDWHG� LQ� WKH� UHJLRQ� WKDW�KDG� WKH�KLJK-
HVW�SRSXODWLRQ�GHQVLW\�RI�WKH�FRXQWU\��ZDV������WKH�QXPEHU�
RI�EHGV�LQ�WKH�VXUJLFDO�LQWHQVLYH�FDUH�XQLWV�ZDV������DQG�WKH�
QXPEHU�RI�EHGV�LQ�WKH�RSHUDWLQJ�URRP�ZDV�����7KH�SRSXOD-
WLRQ�RI�WKH�VWXG\�FRQVLVWHG�RI�QXUVHV��1 ������ZKR�ZRUNHG�
DFWLYHO\�LQ�VXUJLFDO�FOLQLFV��7KH�PLQLPXP�QXPEHU�RI�SHRSOH�
WR�EH� LQFOXGHG� LQ� WKH�VDPSOLQJ�ZDV�FDOFXODWHG�DV�����ZLWK�
WKH�*�3RZHU���������SURJUDP��SUHGLFWLQJ�WKH�HIIHFW�VL]H�DV�
�������ZLWK�D�����FRQ¿GHQFH�LQWHUYDO��DQG�����SRZHU�UDWLR�
�����7KH�QXUVHV�ZKR�ZHUH�ZRUNLQJ�IXOO�WLPH�IRU�DW�OHDVW�VL[�
months in the surgical unit in one of these three hospitals and 
ZKR�YROXQWHHUHG�WR�SDUWLFLSDWH�LQ�WKH�VWXG\�ZHUH�LQFOXGHG�LQ�
WKH�VWXG\��7KLV�VWXG\�DOLJQV�ZLWK�WKH�6752%(��6WUHQJWKHQ-
LQJ�WKH�5HSRUWLQJ�RI�2EVHUYDWLRQDO�6WXGLHV��FKHFNOLVW�

Assessment tools
7KH�³1XUVH�,QWURGXFWLRQ�)RUP´�DQG�WKH�³3DWLHQW�6DIHW\�&XO-
WXUH�6FDOH´��36&6��ZHUH�XVHG�LQ�GDWD�FROOHFWLRQ�

Nurse Introduction Form
7KH�IRUP�FRQVLVWHG�RI�HLJKW�TXHVWLRQV�RQ�WKH�DJH��JHQGHU��HG-
XFDWLRQ�OHYHO��PDULWDO�VWDWXV��VXUJLFDO�XQLW��SDWLHQW�VDIHW\�WUDLQ-
LQJ�VWDWXV��VDWLVIDFWLRQ�ZLWK�ZRUNLQJ�FRQGLWLRQV��DQG�ZRUNLQJ�
WLPH�LQ�VXUJLFDO�XQLWV��7KH�TXHVWLRQV�LQ�WKH�IRUP�ZHUH�SUH-
SDUHG�E\�WKH�UHVHDUFKHUV�LQ�OLQH�ZLWK�WKH�OLWHUDWXUH�GDWD��������

Patient Safety Culture Scale (PSCS)
,W�ZDV� GHYHORSHG� E\�7�UNPHQ� HW� DO�� LQ� ����� WR� GHWHUPLQH�
the patient safety culture in hospitals. The scale consists of 
¿IW\�RQH� LWHPV� LQ� WRWDO� DQG�KDV�¿YH� VXE�GLPHQVLRQV��PDQ-
DJHPHQW� DQG� OHDGHUVKLS�� HPSOR\HH� EHKDYLRUV�� XQH[SHFWHG�
HYHQWV�DQG�SDWLHQW�UHSRUWLQJ��DQG�HPSOR\HH�WUDLQLQJ�DQG�FDUH�
HQYLURQPHQW�������7KH�LWHP�VFRUHV�LQ�WKH�VXE�GLPHQVLRQV�DUH�
VXPPHG�LQ� WKH�FDOFXODWLRQ�RI� WKH�VFDOH�VFRUH��DQG�WKH� WRWDO�
QXPEHU�REWDLQHG�LV�GLYLGHG�E\�WKH�QXPEHU�RI�WKH�LWHPV��DQG�
WKH�DYHUDJH�VFRUH�RI�HDFK�VXE�GLPHQVLRQ�LV�REWDLQHG�EHWZHHQ�
�����7KH�DYHUDJH�VFRUH�RI�WKH�¿YH�VXE�GLPHQVLRQV�LV�DGGHG�
DQG�GLYLGHG�E\�¿YH�WR�REWDLQ�D�VFDOH�VFRUH�EHWZHHQ�����LQ�WKH�
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FDOFXODWLRQ�RI�WKH�WRWDO�VFDOH�VFRUH��,Q�LQWHUSUHWLQJ�WKH�36&6�
VFRUH���DQ�LQFUHDVH�LQ�WKH�DYHUDJH�VFRUH�WRZDUGV���LQGLFDWHV�
D�SRVLWLYH�SDWLHQW�VDIHW\�FXOWXUH��DQG�D�GHFUHDVH� WRZDUGV���
LQGLFDWHV� WKH� SUHVHQFH� RI� D� QHJDWLYH� SDWLHQW� VDIHW\� FXOWXUH��
7KH� WRWDO�&URQEDFK�$OSKD�&RHI¿FLHQW� RI� WKH�36&6� LV� �����
DQG�WKH�&URQEDFK¶V�$OSKD�&RHI¿FLHQWV�RI�LWV�VXE�GLPHQVLRQV�
UDQJH�IURP�����WR�����������7KH�WRWDO�&URQEDFK¶V�$OSKD�&R-
HI¿FLHQW�RI�WKH�VFDOH�ZDV�IRXQG�WR�EH������DQG�WKH�&URQEDFK¶V�
$OSKD�&RHI¿FLHQWV�RI�WKH�VXE�GLPHQVLRQV�ZHUH�IRXQG�WR�EH�
EHWZHHQ���������IRU�WKLV�VWXG\�������������������������������
UHVSHFWLYHO\��

Data Collection
7KH� GDWD� FROOHFWLRQ� IRUPV� RI� WKH� VWXG\� ZHUH� VKDUHG� ZLWK�
WKH�QXUVHV�ZKR�ZHUH�LQ�FKDUJH�RI�WKH�VXUJLFDO�XQLWV�ZLWK�DQ�
HOHFWURQLF�TXHVWLRQQDLUH�DQG�ZHUH�VHQW�WR�RWKHU�QXUVHV�ZLWK�
:KDWV$SS�JURXSV��$Q�LQIRUPHG�FRQVHQW�IRUP�ZDV�SODFHG�DW�
WKH�EHJLQQLQJ�RI�WKH�GDWD�FROOHFWLRQ�IRUP��DQG�WKH�QXUVHV�ZHUH�
JLYHQ�ZULWWHQ�LQIRUPDWLRQ�DERXW�WKH�SXUSRVH�DQG�VFRSH�RI�WKH�
VWXG\�LQ�WKLV�IRUP��3DUWLFLSDQWV�ZKR�GHFODUHG�WKHLU�ZLOOLQJ-
QHVV�WR�SDUWLFLSDWH�LQ�ZULWLQJ�ZLWK�WKH�HOHFWURQLF�TXHVWLRQQDLUH�
ZHUH�LQFOXGHG�LQ�WKH�VWXG\�DQG�ZHUH�DOORZHG�WR�DQVZHU�WKH�
TXHVWLRQV��,W�WRRN�DQ�DYHUDJH�RI�������PLQXWHV�WR�DQVZHU�WKH�
questions.

Data Analyses
7KH�GDWD�ZHUH�H[SUHVVHG�E\�XVLQJ�GHVFULSWLYH�VWDWLVWLFV��PHDQ��
VWDQGDUG�GHYLDWLRQ��PHGLDQ��PLQLPXP��PD[LPXP��SHUFHQW-
DJH��DQG�IUHTXHQF\���7KH�FRQIRUPLW\�RI�WKH�GDWD�WR�WKH�QRUPDO�
GLVWULEXWLRQ�ZDV�GHWHUPLQHG�ZLWK�WKH�.ROPRJRURY�6PLUQRY�
7HVW��6WDWLVWLFDO�HYDOXDWLRQV�ZHUH�PDGH�LQ�WKH�,%0�6366�3UR-
JUDP��9������,%0��$UPRQN��1<��86$���7KH�0DQQ�:KLWQH\�
8� WHVW� DQG�.UXVNDO�:DOOLV� WHVW�ZHUH�XVHG� WR�GHWHUPLQH� WKH�
GLIIHUHQFH�EHWZHHQ�WKH�YDULDEOHV��DQG�WKH�3HDUVRQ�&RUUHODWLRQ�
$QDO\VLV�ZDV�PDGH�WR�¿QG�WKH�H[LVWHQFH�RI�UHODWLRQV�EHWZHHQ�
WKH�YDULDEOHV��0DQQ�:KLWQH\�8�WHVW�ZLWK�%RQIHUURQL�&RUUHF-
WLRQ�ZDV�XVHG�DV�D�SRVW�KRF� WHVW� IRU� WKH�FRPSDULVRQ�RI� WKH�
JURXSV� WR�¿QG� WKH� UHDVRQ� IRU� WKH�GLIIHUHQFH��7KH�VWDWLVWLFDO�
VLJQL¿FDQFH�YDOXH�ZDV�WDNHQ�DV�S������

Ethical Permission
%HIRUH�WKH�VWXG\�ZDV�FRPPHQFHG��SHUPLVVLRQ�ZDV�REWDLQHG�
IURP�WKH�7UDN\D�8QLYHUVLW\�0HGLFDO�)DFXOW\�6FLHQWL¿F�5H-
VHDUFK�(WKLFV�&RPPLWWHH��SURWRFRO�QXPEHU������������GHFL-
VLRQ�QXPEHU��������GDWH��������������IURP�SXEOLF�KRVSLWDOV�
DQG�XQLYHUVLW\�KRVSLWDOV��7KH�'HFODUDWLRQ�RI�+HOVLQNL��JRRG�
FOLQLFDO�SUDFWLFHV�JXLGH��DQG�(WKLFV�&RPPLWWHH�3URWRFROV�DQG�
6WDQGDUGV�ZHUH�FRPSOLHG�ZLWK�LQ�WKH�VFRSH�RI�WKH�VWXG\��7KH�
QXUVHV� ZHUH� LQIRUPHG� WKDW� WKH� LQIRUPDWLRQ� WKH\� SURYLGHG�
ZRXOG�RQO\�EH�XVHG�IRU�VFLHQWL¿F�SXUSRVHV� LQ� WKH�VFRSH�RI�
WKLV�VWXG\��DQG�ZRXOG�QRW�EH�VKDUHG�ZLWK�WKLUG�SDUWLHV��:ULWWHQ�
FRQVHQW�ZDV�REWDLQHG�IURP�WKH�QXUVHV��ZKR�ZHUH�LQIRUPHG�
WKDW�WKH\�FRXOG�OHDYH�WKH�VWXG\�DW�DQ\�PRPHQW�LQ�WKH�RQOLQH�
HQYLURQPHQW��%HIRUH�WKH�VWXG\�FRPPHQFHG��ZULWWHQ�SHUPLV-
VLRQ�ZDV� REWDLQHG� IURP� WKH� UHVHDUFKHU�ZKR�GHYHORSHG� WKH�
VFDOH��3DWLHQWV�ZHUH�WROG�WKDW�WKHLU�SDUWLFLSDWLRQ�LQ�WKH�VWXG\�
ZDV�YROXQWDU\�DQG�WKDW�WKH\�FRXOG�ZLWKGUDZ�IURP�WKH�VWXG\�

DW�DQ\�WLPH��7KURXJKRXW�WKH�SURFHVV��WKH�HWKLFDO�SULQFLSOHV�RI�
SURWHFWLQJ�SDWLHQW�ULJKWV��SDWLHQW�FRQ¿GHQWLDOLW\��SULYDF\��DQG�
LQIRUPHG�FRQVHQW�ZHUH�UHVSHFWHG�

RESULTS
7KH�PHDQ� DJH� RI� WKH� VXUJLFDO� QXUVHV� ZDV� ��������� \HDUV��
DQG�������ZHUH�ZRPHQ��,W�ZDV�DOVR�IRXQG�WKDW�������RI�WKH�
QXUVHV�UHFHLYHG� WUDLQLQJ�RQ�SDWLHQW�VDIHW\��DQG�������ZHUH�
VDWLV¿HG�ZLWK�WKHLU�ZRUNLQJ�FRQGLWLRQV��7DEOH�,��

Table I. 1XUVHV¶�'HVFULSWLYH�)HDWXUHV��1 ����

7KH�PHDQ�36&6�WRWDO�VFRUH�RI� WKH�QXUVHV�ZDV�IRXQG�WR�EH�
���������:KHQ�WKH�VXE�GLPHQVLRQV�RI�WKH�VFDOH�ZHUH�H[DP-
LQHG��LW�ZDV�VHHQ�WKDW�QXUVHV�KDG�D�KLJKHU�SRVLWLYH�SHUFHSWLRQ�
RI��HPSOR\HH� WUDLQLQJ� �����������DQG�D�VOLJKWO\� ORZHU�SRV-
LWLYH�SHUFHSWLRQ�RI��PDQDJHPHQW�DQG� OHDGHUVKLS������������
�7DEOH�,,��

Table II. 1XUVHV
�3DWLHQW�6DIHW\�&XOWXUH�6FDOH�7RWDO�DQG�6XE�'LPHQVLRQV�WKH�
$YHUDJH�6FRUH��1 ����
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,W�ZDV�IRXQG�WKDW�WKH�PHDQ�36&6�WRWDO�VFRUH�GLIIHUHG�VWDWLVWL-
FDOO\�DFFRUGLQJ�WR�SDWLHQW�VDIHW\�WUDLQLQJ�DQG�VDWLVIDFWLRQ�ZLWK�
ZRUNLQJ�FRQGLWLRQV��S ������DQG�S���������7DEOH�,,,��
$�ZHDN�DQG�SRVLWLYH� UHODWLRQVKLS�ZDV�GHWHUPLQHG�EHWZHHQ�
WKH� DJH� DQG� WKH�PHDQ� VFRUHV� RI� WKH� ³HPSOR\HH� EHKDYLRU´�
VXE�GLPHQVLRQ� �S�  � �������� ,W� ZDV� DOVR� IRXQG� WKDW� ³HP-
SOR\HH� EHKDYLRU´� DQG� ³HPSOR\HH� WUDLQLQJ´� VXE�GLPHQVLRQ�
PHDQ�VFRUHV�GLIIHUHG�DFFRUGLQJ�WR�HGXFDWLRQ�VWDWXV��DQG�WKH�
0DQQ�:KLWQH\�8�WHVW�ZLWK�%RQIHUURQL�&RUUHFWLRQ�ZDV�XVHG�
DV�D�SRVW�KRF�WHVW�IRU�WKH�FRPSDULVRQ�RI�WKH�JURXSV�WR�¿QG�WKH�
UHDVRQ�IRU�WKH�GLIIHUHQFH��,W�ZDV�GHWHUPLQHG�WKDW�KLJK�VFKRRO�
JUDGXDWH�QXUVHV�KDG�KLJKHU�PHDQ�VFRUHV�IRU�³HPSOR\HH�EH-
KDYLRU´�DQG�³HPSOR\HH�WUDLQLQJ´�VXE�GLPHQVLRQV�ZKHQ�FRP-
SDUHG�WR�QXUVHV�ZLWK�XQGHUJUDGXDWH�GHJUHHV��S� �������DQG�S�
 ���������$OWKRXJK�LW�ZDV�IRXQG�WKDW�WKH�³HPSOR\HH�EHKDY-
LRU´�DQG�³XQH[SHFWHG�HYHQW�DQG�HUURU�UHSRUWLQJ´�VXE�GLPHQ-
VLRQ�PHDQ�VFRUHV�YDULHG�DFFRUGLQJ�WR�WKH�VXUJLFDO�GHSDUWPHQW��
WKH�³HPSOR\HH�EHKDYLRU´�DQG�³XQH[SHFWHG�HYHQW� DQG�HUURU�
UHSRUWLQJ´� VXE�GLPHQVLRQ� PHDQ� VFRUHV� RI� WKH� QXUVHV� ZKR�
ZRUNHG�LQ�ZDUGV�ZHUH�KLJKHU�WKDQ�WKH�RSHUDWLQJ�URRP�QXUVHV�
�S� �������DQG�S� ���������,W�ZDV�DOVR�IRXQG�WKDW�QXUVHV�ZKR�
UHFHLYHG�WUDLQLQJ�RQ�SDWLHQW�VDIHW\�KDG�KLJKHU�PHDQ�VFRUHV�LQ�
WKH�³PDQDJHPHQW�DQG�OHDGHUVKLS´�DQG�³HPSOR\HH�WUDLQLQJ´�
VXE�GLPHQVLRQV�ZKHQ�FRPSDUHG� WR� WKH�QXUVHV�ZKR�GLG�QRW�
�S� �������DQG�S ���������,W�ZDV�VHHQ�WKDW�WKH�PHDQ�VFRUHV�
RI�DOO�VFDOH�VXE�GLPHQVLRQV�RI�WKH�QXUVHV�ZKR�ZHUH�VDWLV¿HG�
ZLWK�WKHLU�ZRUNLQJ�FRQGLWLRQV�ZHUH�KLJKHU�WKDQ�WKRVH�RI�WKH�
GLVVDWLV¿HG�QXUVHV��S��������S��������S��������S�������DQG�
S���������7DEOH�,,,��

DISCUSSION
,Q�WKH�SUHVHQW�VWXG\��WKH�SHUFHSWLRQ�RI�WKH�QXUVHV�UHJDUGLQJ�
36&�ZDV�IRXQG�WR�EH�PRGHUDWH��$PRQJ�WKH�VXE�GLPHQVLRQV��
LW�ZDV�VHHQ� WKDW�QXUVHV�KDG�D�KLJKHU�SRVLWLYH�SHUFHSWLRQ�RI�
�HPSOR\HH�WUDLQLQJ��DQG�D�VOLJKWO\�ORZHU�SRVLWLYH�SHUFHSWLRQ�
RI� �PDQDJHPHQW� DQG� OHDGHUVKLS��� ,W� ZDV� VHHQ� LQ� SUHYLRXV�
VWXGLHV� WKDW� LQYROYHG� QXUVHV�ZRUNLQJ� LQ� VXUJHU\� DQG� LQWHU-
QDO�PHGLFLQH�XQLWV�WKDW�QXUVHV�KDG�D�PRGHUDWH�OHYHO�RI�36&�
SHUFHSWLRQ�������������,Q�VLPLODU�VWXGLHV�LW�ZDV�UHSRUWHG�WKDW�
WKH�VXE�GLPHQVLRQ�WKDW�KDG�WKH�KLJKHVW�VFRUH�RI�QXUVHV�ZDV�
³WUDLQLQJ�RI�HPSOR\HHV´�DQG�WKH�VXE�GLPHQVLRQ�ZLWK�WKH�ORZ-
HVW�VFRUH�ZDV�³PDQDJHPHQW�DQG�OHDGHUVKLS´��������������7KH�
UHVXOWV�RI�WKH�VWXG\�VKRZ�WKDW�WKH�QXUVHV�GR�QRW�FRPSURPLVH�
RQ�SDWLHQW�VDIHW\��FDUH�DERXW�WUDLQLQJ�SURYLGHG�WR�WKHP��DQG�
SDUWLFLSDWH�LQ�WUDLQLQJ��KRZHYHU��WKHLU�PDQDJHULDO�VXSSRUW�LV�
QRW�DW�DGHTXDWH�OHYHOV��7KH�ORZHVW�LWHP�VFRUH�DYHUDJHV�LQ�WKH�
VXE�GLPHQVLRQ� ³PDQDJHPHQW� DQG� OHDGHUVKLS´� DUH� �QRW� XV-
LQJ�WKH�ULVN�DVVHVVPHQW�SURFHVV��DQG��ZRUNLQJ�KRXUV�PRUH�
WKDQ����KRXUV����,W�FDQ�EH�DUJXHG�WKDW�QXUVHV�QHHG�VXSSRUW�LQ�
OHDGHUVKLS�DQG�PDQDJHPHQW�LVVXHV�IRU�SDWLHQW�VDIHW\�E\�WKHLU�
DGPLQLVWUDWRUV�� ,W�ZDV�DOVR� IRXQG� WKDW�QXUVHV�ZKR�UHFHLYHG�
WUDLQLQJ�RQ�SDWLHQW�VDIHW\�DQG�QXUVHV�ZKR�ZHUH�VDWLV¿HG�ZLWK�
WKHLU�ZRUNLQJ�FRQGLWLRQV�KDG�D�PRUH�SRVLWLYH�36&�SHUFHS-
WLRQ��,Q�6DOLK��5HVKLD�DQG�%DVKLU¶V�VWXG\�LW�ZDV�UHSRUWHG�WKDW�
UHFHLYLQJ� WUDLQLQJ� RQ� WKH� VXEMHFW� SRVLWLYHO\� DIIHFWV� QXUVHV¶�
36&�SHUFHSWLRQV��DQG�LW�ZDV�UHSRUWHG�LQ�'LQFHU�HW�DO�¶V�VWXG\�
WKDW�VDWLVIDFWLRQ�ZLWK�ZRUNLQJ�FRQGLWLRQV�LV�D�IDFWRU�WKDW�SRV-
LWLYHO\� DIIHFWV� QXUVHV¶� 36&� SHUFHSWLRQV� ����� ����� $QRWKHU�
VWXG\�UHSRUWHG�WKDW�SDUWLFLSDWLQJ�LQ�DQ�LQ�VHUYLFH�WUDLQLQJ�SUR-
JUDP�DIIHFWHG�WKH�SHUFHSWLRQ�RI�36&�SRVLWLYHO\�LQ�SHULRSHUD-
WLYH�WHDP�PHPEHUV�������,Q�D�VWXG\�WKDW�ZDV�FRQGXFWHG�ZLWK�
WKH�SDUWLFLSDWLRQ�RI�QXUVHV�� LW�ZDV�GHWHUPLQHG�WKDW� WKH�36&�
SHUFHSWLRQV�RI�WKH�QXUVHV�ZKR�UHFHLYHG�SDWLHQW�VDIHW\�WUDLQLQJ�
ZHUH�PRUH�SRVLWLYH�������,W�LV�DQ�H[SHFWHG�DQG�GHVLUHG�UHVXOW�

Table III. &RPSDULVRQ�RI�7KH�1XUVHV¶�36&6�7RWDO�DQG�6XE�'LPHQVLRQV�RI�WKH�$YHUDJH�6FRUH�DFFRUGLQJ�WR�)HDWXUHV��1 ����
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WKDW�WKH�QXUVHV¶�SHUFHSWLRQ�RI�SDWLHQW�VDIHW\�FXOWXUH�LV�SRVLWLYH�
VLQFH�LW�ZDV�UHSRUWHG�WKDW�WUDLQLQJ�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�
PHDVXUHV�WR�LPSURYH�WKH�SDWLHQW�VDIHW\�FXOWXUH������

6LPLODU�WR�WKH�OLWHUDWXUH�����������WKLV�VWXG\�IRXQG�WKDW�WKHUH�
ZDV� QR� UHODWLRQVKLS� EHWZHHQ� QXUVHV
� SDWLHQW� VDIHW\� FXOWXUH�
DQG�DJH��,W�ZDV�VHHQ�WKDW�WKH�PHDQ�VFRUH�RI�WKH�³HPSOR\HH�
EHKDYLRU´�VXE�GLPHQVLRQ�LQFUHDVHV�DV�WKH�DJHV�RI�WKH�QXUVHV�
LQFUHDVH��DQG�QXUVHV�FDUH�DERXW�WHDP�FRPPXQLFDWLRQ�DQG�FR-
RSHUDWLRQ�WR�HQVXUH�SDWLHQW�VDIHW\��WKH\�NQRZ�WKH�LQVWLWXWLRQDO�
WDUJHWV�IRU�SDWLHQW�VDIHW\��DQG�WKH\�FRPSO\�ZLWK�WKH�UXOHV�DQG�
SROLFLHV�������'LQFHU�HW�DO��VKRZHG�WKDW�WKHUH�LV�D�SRVLWLYH�UH-
ODWLRQVKLS�EHWZHHQ�DJH�DQG�WKH�VXE�GLPHQVLRQ�RI�³HPSOR\HH�
EHKDYLRU´� ������1XUVHV� JDLQ� H[SHULHQFH�ZLWK� DJH� DQG� WDNH�
SDUW� DV� DGPLQLVWUDWLYH� VWDII� ������([SHULHQFH� DQG� WLPH� IDF-
WRUV�DIIHFW�FRPPXQLFDWLRQ�VNLOOV�DQG�DZDUHQHVV�GHYHORSPHQW�
SRVLWLYHO\��DQG�IRU�WKLV�UHDVRQ��LW�FDQ�EH�DUJXHG�WKDW�DV�DJH�
SURJUHVVHV��QXUVHV�JLYH�LPSRUWDQFH�WR�FRPPXQLFDWLRQ�LQ�WKH�
WHDP�DQG�FRPSOLDQFH�ZLWK�WKH�UXOHV�
,W� ZDV� IRXQG� WKDW� KLJK� VFKRRO� JUDGXDWH� QXUVHV� KDG� KLJKHU�
PHDQ�VFRUHV� LQ�³HPSOR\HH�EHKDYLRU´�DQG�³HPSOR\HH�WUDLQ-
LQJ´�VXE�GLPHQVLRQV�ZKHQ�FRPSDUHG�WR�XQGHUJUDGXDWH�QXUV-
HV��+LJK�VFRUHV� LQ� WKH�VXE�GLPHQVLRQ�RI�HPSOR\HH� WUDLQLQJ�
LQGLFDWH�WKDW�QXUVHV�SDUWLFLSDWH�LQ�WUDLQLQJ�DERXW�SDWLHQW�VDIHW\�
DQG�VKDUH� LQIRUPDWLRQ�RQ� WKLV�VXEMHFW� ������ ,W�ZDV�UHSRUWHG�
LQ�WKH�OLWHUDWXUH�WKDW�WKH�DYHUDJH�VFRUH�RI�WKH�VXE�GLPHQVLRQ�
RI�³HPSOR\HH�WUDLQLQJ´�LV�KLJK�LQ�QXUVHV�ZLWK�D�KLJK�VFKRRO�
GLSORPD�DQG�ORZ�LQ�QXUVHV�ZLWK�JUDGXDWH�WUDLQLQJ�������,W�ZDV�
GHWHUPLQHG�LQ�DQRWKHU�VWXG\�WKDW�QXUVHV�ZLWK�D�GLSORPD�EDVHG�
GHJUHH�KDG�PRUH�SRVLWLYH�36&�SHUFHSWLRQV�WKDQ�QXUVHV�ZLWK�
D�%61�GHJUHH�������1DWLRQDOO\��VLQFH�������QXUVLQJ�ODZ�UH-
TXLUHV�D�SHUVRQ�WR�KDYH�DW�OHDVW�D�EDFKHORU¶V�GHJUHH�WR�ZRUN�DV�
D�QXUVH�������,W�LV�FRQVLGHUHG�WKDW�WKLV�UHVXOW�ZDV�REWDLQHG�LQ�
WKH�VWXG\�EHFDXVH�QXUVHV�ZKR�ZRUN�DV�KLJK�VFKRRO�JUDGXDWHV�
KDYH�ORQJHU�SURIHVVLRQDO�ZRUNLQJ�KRXUV�DQG�WKH�SURIHVVLRQDO�
ZRUNLQJ�SHULRG�KDV�D�SRVLWLYH�HIIHFW�RQ�36&�

1XUVHV�ZRUNLQJ�LQ�VXUJLFDO�VHUYLFHV�KDG�KLJKHU�PHDQ�VFRUHV�
LQ�WKH�VXE�GLPHQVLRQV�RI�³HPSOR\HH�EHKDYLRU´�DQG�³UHSRUWLQJ�
XQH[SHFWHG�HYHQWV�DQG�HUURUV´�ZKHQ�FRPSDUHG�WR�RSHUDWLQJ�
URRP�QXUVHV��6LPLODUO\��5Õ]DODU�HW�DO��UHSRUWHG�WKDW�WKH�PHDQ�
VXE�GLPHQVLRQ�VFRUH�RI�WKH�RSHUDWLQJ�URRP�QXUVHV¶�HPSOR\HH�
EHKDYLRU�ZDV�ORZHU�WKDQ�WKRVH�ZRUNLQJ�LQ�WKH�RWKHU�XQLWV������
,Q�WKH�VDPH�VWXG\��LW�ZDV�DOVR�UHSRUWHG�WKDW�QXUVHV�ZRUNLQJ�LQ�
VXUJLFDO�VHUYLFHV�ZHUH�PRUH�FRPIRUWDEOH�LQ�UHSRUWLQJ�XQH[-
SHFWHG�HYHQWV�DQG�HUURUV�WKDQ�QXUVHV�ZRUNLQJ�LQ�RWKHU�XQLWV�
�����8QOLNH�WKH�UHVXOWV�RI�WKH�VWXG\��%DKDU�DQG�gQOHU�UHSRUWHG�
WKDW�RSHUDWLQJ�URRP�QXUVHV�KDG�D�EHWWHU�36&�SHUFHSWLRQ�WKDQ�
WKH�QXUVHV�ZRUNLQJ�LQ�WKH�VXUJLFDO�VHUYLFHV�DQG�WKH�VXUJLFDO�LQ-
WHQVLYH�FDUH�XQLWV�������,W�LV�DOUHDG\�NQRZQ�WKDW�HPSOR\HHV�GR�
QRW�UHSRUW�VLWXDWLRQV�WKDW�ZLOO�HQGDQJHU�SDWLHQW�VDIHW\�EHFDXVH�
WKH\�DUH�DIUDLG�RI�SXQLVKPHQW��DQG�WKHUHIRUH��HUURUV�DUH�QRW�UH-
SRUWHG�������7KH�IDFW�WKDW�WKH�RSHUDWLQJ�URRP�HQYLURQPHQW�LV�
VWUHVVIXO�DQG�KLHUDUFKLFDO�ZKHQ�FRPSDUHG�WR�VXUJLFDO�VHUYLFHV�
in the study may cause disruptions in team communication in 
WKH�RSHUDWLQJ�URRP�HQYLURQPHQW�DQG�UHOXFWDQFH�LQ�UHSRUWLQJ�
HUURUV�E\�QXUVHV�������³7KHUH�LV�QR�SXQLWLYH�DWWLWXGH�LQ�UHSRUW-
LQJ�HUURUV�´�2SHUDWLQJ� URRP�QXUVHV�DSSURYHG� WKH� LWHP�DW�D�

ORZHU�UDWH�WKDQ�WKH�VXUJLFDO�VHUYLFH�DQG�LQWHQVLYH�FDUH�QXUVHV�
VXSSRUW�WKLV�SUHGLFWLRQ��������YHUVXV�������DQG�������UH-
VSHFWLYHO\���$Q�HQYLURQPHQW�PXVW�EH�SURYLGHG�IRU�QXUVHV�WR�
UHSRUW�HUURUV�ZLWKRXW�IHDU�RI�SXQLVKPHQW�LQ�LQVWLWXWLRQV�

1XUVHV�ZKR� UHFHLYHG� WUDLQLQJ�RQ�SDWLHQW� VDIHW\�KDG�KLJKHU�
PHDQ� VFRUHV� LQ� 36&6�� WKH� ³PDQDJHPHQW� DQG� OHDGHUVKLS´�
DQG�³HPSOR\HH�WUDLQLQJ´�VXE�GLPHQVLRQV�ZKHQ�FRPSDUHG�WR�
QXUVHV�ZKR�GLG�QRW��,W�ZDV�DOVR�IRXQG�WKDW�WKH�QXUVHV�ZKR�SDU-
ticipated in the training on patient safety considered patient 
VDIHW\�LQ�FDUH��XVHG�WKH�ULVN�DVVHVVPHQW�SURFHVV�WR�LGHQWLI\�SD-
WLHQW�VDIHW\�SUREOHPV��DQG�WRRN�SUHFDXWLRQV�DJDLQVW�SUREOHPV��
,W�ZDV�VHHQ�WKDW�WKH�QXUVHV�ZKR�SDUWLFLSDWHG�LQ�WKH�WUDLQLQJ�
VKDUHG�LQIRUPDWLRQ�DERXW�SDWLHQW�VDIHW\�������6LPLODUO\��LQ�D�
VWXG\�WKDW�ZDV�FRQGXFWHG�ZLWK�WKH�SDUWLFLSDWLRQ�RI�RSHUDWLQJ�
URRP�QXUVHV��LW�ZDV�VHHQ�WKDW�SDUWLFLSDWLQJ�LQ�SDWLHQW�VDIHW\�
WUDLQLQJ� KDG� SRVLWLYH� HIIHFWV� RQ� ³PDQDJHPHQW� DQG� OHDGHU-
VKLS´�DQG�³HPSOR\HH�WUDLQLQJ´�VXE�GLPHQVLRQ�VFRUHV�������,Q�
D�VWXG\�WKDW�ZDV�FRQGXFWHG�RQ�SDOOLDWLYH�FDUH�QXUVHV��LW�ZDV�
UHSRUWHG�WKDW�QXUVHV�ZKR�UHFHLYHG�WUDLQLQJ�KDG�KLJKHU�PHDQ�
VFRUHV� LQ� WKH� VXE�GLPHQVLRQV� RI� ³PDQDJHPHQW� DQG� OHDGHU-
VKLS´�DQG�³WUDLQLQJ�RI�HPSOR\HHV´�������,Q�DQRWKHU�VWXG\��LW�
ZDV� UHSRUWHG� WKDW�QXUVHV�ZKR� UHFHLYHG� WUDLQLQJ�KDG�KLJKHU�
36&�SHUFHSWLRQV�LQ�WKH�VXE�GLPHQVLRQ�RI�³PDQDJHPHQW�DQG�
OHDGHUVKLS´�DQG�³WUDLQLQJ�RI�HPSOR\HHV´��,QVWLWXWLRQV�QHHG�WR�
FRQGXFW�UHJXODU�SDWLHQW�VDIHW\�WUDLQLQJ�IRU�WKH�GHYHORSPHQW�RI�
D�SDWLHQW�VDIHW\�FXOWXUH������

7KH�PHDQ�VFRUHV�RI�DOO�VFDOH�VXE�GLPHQVLRQV�RI� WKH�QXUVHV�
ZKR�ZHUH�VDWLV¿HG�ZLWK�WKHLU�ZRUNLQJ�FRQGLWLRQV�ZHUH�KLJK-
HU� WKDQ� WKRVH�RI� WKH�GLVVDWLV¿HG�QXUVHV��DQG� WKHLU�36&�SHU-
FHSWLRQV�ZHUH�DOVR�PRUH�SRVLWLYH��,W�ZDV�UHSRUWHG�LQ�D�VLP-
LODU�VWXG\�WKDW�VXUJLFDO�QXUVHV�ZKR�ZHUH�VDWLV¿HG�ZLWK�WKHLU�
SURIHVVLRQ�KDG�D�KLJKHU�PHDQ�VFRUH�LQ�WKH�VXE�GLPHQVLRQ�RI�
HPSOR\HH�EHKDYLRU�������:RUNLQJ�FRQGLWLRQV�DUH�RQH�RI�WKH�
IDFWRUV� SUHGLFWLQJ� WKH� SHUFHSWLRQ� RI� 36&� ������$VDI]DGHK��
Kalhor and Tir reported that the PSC perceptions of nurses 
ZKR� H[SHULHQFHG� VWUHVV� LQ� WKH� ZRUNLQJ� HQYLURQPHQW� ZHUH�
DIIHFWHG�QHJDWLYHO\�������,Q�WKH�VWXG\�RI�.XQDYLNWLNXO�HW�DO��
LW�ZDV� IRXQG� WKDW�QXUVHV�ZKR�ZHUH�QRW� VDWLV¿HG�ZLWK� WKHLU�
SURIHVVLRQ�ZHUH�PRUH�SURQH�WR�PDNLQJ�PHGLFDO�HUURUV�������
,W�FDQ�EH�DUJXHG�WKDW�WKH�VDWLVIDFWLRQ�RI�WKH�QXUVHV�ZLWK�WKH�
ZRUNLQJ�HQYLURQPHQW�DIIHFWV�WKH�SDWLHQW�VDIHW\�FXOWXUH�SRVL-
WLYHO\�DQG�NHHSLQJ�WKH�QXUVH�VDWLVIDFWLRQ�DW�D�KLJK�OHYHO�ZLOO�
KDYH�SRVLWLYH�LPSDFWV�RQ�SDWLHQW�VDIHW\�

Limitations
7KH�SUHVHQW�VWXG\�HYDOXDWHG�WKH�36&�RI�VXUJLFDO�QXUVHV��ZKR�
KDYH�D�VSHFL¿F�SODFH� LQ� WKH�FDUH�DQG�VDIHW\�RI�VXUJLFDO�SD-
WLHQWV� LQ�WKH�SHULRSHUDWLYH�SURFHVV��ZKLFK�LV�D�FXUUHQW� WRSLF�
RI� LQWHUHVW��+RZHYHU�� WKH�VWXG\� UHVXOWV�FRXOG�QRW�EH�JHQHU-
DOL]HG�WR�DOO�VXUJLFDO�QXUVHV�VLQFH�WKLV�VWXG\�ZDV�FRQGXFWHG�
cross-sectionally.
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CONCLUSIONS
The perceptions of surgical nurses on patient safety culture 
ZHUH�HYDOXDWHG�LQ�WKH�SUHVHQW�VWXG\��7KH�¿QGLQJV�RI�WKH�VWXG\�
VKRZHG� WKDW� QXUVHV¶� SHUFHSWLRQ�RI�36&�ZDV� DW� D�PRGHUDWH�
OHYHO��,W�ZDV�VKRZQ�WKDW�WUDLQLQJ�DFWLYLWLHV�DQG�ZRUNLQJ�FRQ-
GLWLRQV� UHJDUGLQJ�SDWLHQW� VDIHW\�KDG�SRVLWLYH� HIIHFWV� RQ� WKH�
SHUFHSWLRQ�RI�36&��$OWKRXJK�³HPSOR\HH� WUDLQLQJ´�ZDV�GH-
WHUPLQHG�DV�D�VWUHQJWK�LQ�QXUVHV��³PDQDJHPHQW�DQG�OHDGHU-
VKLS´�ZDV�GHWHUPLQHG�DV�D�ZHDNQHVV��'LIIHUHQW�VWXGLHV�PXVW�
EH�SODQQHG�WR�SURYLGH�IHHGEDFN�RQ�WKH�36&�RI�VXUJLFDO�QXUV-
HV��:H�UHFRPPHQG�WKDW�LQVWLWXWLRQV�DGRSW�WKH�SDWLHQW�VDIHW\�
FXOWXUH�DQG�VXSSRUW�VXUJLFDO�QXUVHV�IURP�36&�WR�LPSURYH�WKH�
SHUFHSWLRQ�RI�36&�RI�VXUJLFDO�QXUVHV�LQ�OLQH�ZLWK�WKH�UHVXOWV�
of these studies.
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ABSTRACT
Objective: 
7KH�LQFUHDVLQJ�XVH�RI�VRFLDO�QHWZRUN�VLWHV�KDV�EHFRPH�D�JOREDOO\�ZLGHVSUHDG�SKH-
QRPHQRQ��,W�LV�DOVR�NQRZQ�WKDW�PHGLFDO�VWXGHQWV�DUH�EHLQJ�H[SRVHG�WR�VHYHUDO�VWUHVV�
IDFWRUV��7KLV�VWXG\�DLPV�WR�SUHGLFW�WKH�VRFLDO�QHWZRUNLQJ�KDELWV�DQG�VWUHVV�OHYHOV�RI�
PHGLFDO�VWXGHQWV��DV�ZHOO�DV�LQYHVWLJDWLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�VRFLDO�QHWZRUN�
XVDJH�DQG�VWUHVV�OHYHOV��LQFOXGLQJ�SHUVRQDO�DWWULEXWHV�

Material and Methods: 
$�TXHVWLRQQDLUH��LQYROYLQJ�WKH�SHUFHLYHG�VWUHVV�VFDOH�DQG�RWKHU�FKDUDFWHULVWLFV�RI�WKH�
SDUWLFLSDQWV��ZDV�FDUULHG�RXW�RQ������PHGLFDO�VWXGHQWV��HGXFDWHG�DW�$NGHQL]�8QLYHU-
VLW\�0HGLFDO�)DFXOW\�GXULQJ�WKH�����������DFDGHPLF�\HDUV��7KLV�LV�D�FURVV�VHFWLRQDO�
VWXG\��DQG�WKH�GDWDVHW�ZDV�DQDO\VHG�E\�ORJLVWLF�UHJUHVVLRQ�

Results: 
1XPEHU�RI�VWXGHQWV�ZKR�XVH�DQ\�RQH�RI�WKH�WKUHH�PDLQ�VRFLDO�QHWZRUN�VLWHV��)DFH-
ERRN�� ,QVWDJUDP�DQG�7ZLWWHU��ZDV���������������DQG� WKHUH�ZHUH� IRXQG� WR�EH�����
VWXGHQWV�ZKR�XVHG�QR�VRFLDO�PHGLD���������2I�WKH�VWXGHQWV��������������XVHG�)DFH-
ERRN�� ���� �������� XVHG� ,QVWDJUDP� DQG� ���� �������� XVHG� 7ZLWWHU�� ���� VWXGHQWV�
��������XVHG�)DFHERRN�SUHYLRXVO\�DQG�QRZ�KDYH�VWRSSHG�XVLQJ�LW��$�WRWDO�RI�����
��������VWXGHQWV�VSHQW�PRUH�WKDQ�RQH�KRXU�SHU�GD\�RQ�VRFLDO�PHGLD��$FFRUGLQJ�WR�
WKH�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV��WKH�DFDGHPLF�\HDU�RI�VWXGHQWV��JHQGHU��XQKDSSLQHVV�
ZLWK� EHLQJ� LQ� WKH�PHGLFDO� IDFXOW\�� IHHOLQJ� ORQHO\�� VWUHVV� FRSLQJ� VFRUHV� DQG� VWDEOH�
SDUHQWDO�UHODWLRQVKLSV�ZHUH�UHODWHG�VLJQL¿FDQWO\�WR�VWUHVV�OHYHO��$IWHU�DGMXVWLQJ�RWK-
HU�YDULDEOHV��IUHTXHQW�VRFLDO�PHGLD�XVHUV�ZHUH�����WLPHV�PRUH�VWUHVVHG�WKDQ�RWKHUV�
�25 ����������&, �����������S�������

Conclusion:
7KH� IUHTXHQF\�RI� VRFLDO�PHGLD�XVH� LQ�PHGLFDO� VWXGHQWV� LV� VLPLODU� WR�RWKHUV� LQ� WKH�
same age group in other countries, and there seems to be a link between social media 
XVH�DQG�VWUHVV��7R�LPSURYH�DQG�VXSSRUW�PHGLFDO�HGXFDWLRQ��VRFLDO�PHGLD�XVH�PXVW�
EH�DGGHG�DV�D�IDFWRU�LQ�DGGLWLRQ�WR�RWKHU�VWUHVV�IDFWRUV�DOUHDG\�NQRZQ��)UHTXHQW�VR-
FLDO�QHWZRUN�XVHUV¶�SV\FKRORJLFDO��EHKDYLRXUDO��DQG�SK\VLFDO�GHYHORSPHQW�VKRXOG�EH�
PRQLWRUHG�FORVHO\�WR�LPSURYH�WKH�KHDOWK�RI�WKLV�JURXS�
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Anahtar Kelimeler: 
6RV\DO�D÷�NXOODQÕPÕ��6WUHV��7ÕS�|÷UHQFLOHUL

INTRODUCTION
2QOLQH� VRFLDO� QHWZRUNLQJ� VLWHV� �616V�� KDYH� EHFRPH� LQ-
FUHDVLQJO\�SRSXODU�LQ�WKH�ODVW�WZR�GHFDGHV���������,Q������
LW� LV� HVWLPDWHG� WKDW� WKHUH�ZLOO� EH� DURXQG������ELOOLRQ� VR-
FLDO�PHGLD�XVHUV� DURXQG� WKH�JOREH�� XS� IURP�����PLOOLRQ�
LQ�����������2Q�DYHUDJH��JOREDO�LQWHUQHW�XVHUV�VSHQG�VRPH�
����PLQXWHV�SHU�GD\�VXU¿QJ�VRFLDO�QHWZRUNV������7KH�IDVW�
and widespread social communication contributes posi-
WLYHO\�WR�VRFLDO�OLIH��EXW�DOVR�EULQJV�ZLWK�LW�VHYHUDO�QHJDWLYH�

RXWFRPHV� ��������6WXGLHV�FDUULHG�RXW� VR� IDU�SRLQW�RXW� WKH�
problems regarding the use of online social networks, and 
UHSRUW�WKDW�WKH�RYHUXVH�RI�WKHVH�VLWHV�FDQ�FDXVH�SV\FKROR��
JLFDO��SK\VLFDO�DQG�VRFLDO�SUREOHPV���������$ZDUHQHVV�RI�
WKH�QHJDWLYH�HIIHFWV�RI�RYHUXVH�RI�RQOLQH�VRFLDO�QHWZRUNV�
and determining the current situation in certain population 
JURXSV�PD\�KHOS�WR�RYHUFRPH�WKHVH�SUREOHPV�DQG�SUHYHQW�
DQ\�IXUWKHU�KDUP�WKHVH�QHWZRUNV�FDQ�FDXVH�LQ�WKH�IXWXUH�
Stress is an issue that is becoming a widespread problem 
and an increasing burden on the population’s health, so-
FLDO� DQG� HFRQRPLF�ZHOO�EHLQJ� ��������� 6WUHVV� FDQ� FDXVH�
LPSRUWDQW�KHDOWK�SUREOHPV��HVSHFLDOO\�ZKHQ�LW�LV�FKURQLF��
7KH�LQFLGHQFH�RI�SV\FKRORJLFDO�SUREOHPV�VXFK�DV�GHSUHV-
VLRQ��VXLFLGH�DQG�EXUQRXW��DV�ZHOO�DV�SK\VLFDO�FRQGLWLRQV�
LQFOXGLQJ�PXVFXODU� DQG� VNHOHWDO�SDLQV��K\SHUWHQVLRQ�DQG�
FDUGLRYDVFXODU�GLVHDVHV�DUH�DOVR�UHSRUWHG�WR�EH�LQFUHDVLQJ�
ZLWK�VWUHVV����������6HYHUDO�IDFWRUV�WKDW�FDXVH�VWUHVV�DIIHFW�
PHGLFDO�VWXGHQWV��DQG�PD\�EH�WKH�XQGHUO\LQJ�UHDVRQV�IRU�
the increase in the incidence of stress-related problems 
LQ� WKLV�JURXS����������6HYHUDO�VWXGLHV�KDYH�DOUHDG\�EHHQ�
carried out on the relationship between the use of online 
VRFLDO�QHWZRUNV�DQG�KHDOWK�LQ�WKH�JHQHUDO�SRSXODWLRQ��\HW�
WR�RXU�NQRZOHGJH�WKHUH�LV�QR�VWXG\�VR�IDU�LQYHVWLJDWLQJ�WKH�
relationship between the use of social networks and stress 
LQ�PHGLFDO�VWXGHQWV����������,W�LV�NQRZQ�WKDW�PHGLFDO�VWX-
GHQWV� KDYH� PRUH� IDFWRUV� FDXVLQJ� VWUHVV� FRPSDUHG� ZLWK�
RWKHU� VWXGHQWV�� DQG�ZH� LQYHVWLJDWH� LI� VRFLDO�PHGLD�XVDJH�
would introduce extra stress on medical students. It would 
EH�XVHIXO�WR�LQYHVWLJDWH�WKH�RQOLQH�VRFLDO�QHWZRUN�XVDJH�RI�
PHGLFDO�VWXGHQWV�DQG�WKHLU�VWUHVV�OHYHOV�LQ�RUGHU�WR�XQGHU-
VWDQG�WKLV�VRFLR�SV\FKRORJLFDO�SUREOHP��DQG�LW�FRXOG�KHOS�
RYHUFRPH�WKH�LVVXHV�UHODWLQJ�WR�LW��

,Q�WKLV�VWXG\��ZH�DLP�WR�XQGHUVWDQG�VRFLDO�QHWZRUNLQJ�KD��
ELWV��VWUHVV�OHYHOV��VWXGHQWV¶�DELOLW\�WR�FRSH�ZLWK�VWUHVV��DQG�
RWKHU�SHUVRQDO�DWWULEXWHV��DV�ZHOO�DV� LQYHVWLJDWH� WKH�H[LV-
WHQFH�RI�UHODWLRQV�EHWZHHQ�WKHVH�YDULDEOHV��2XU�PDLQ�DLP�
LV�WR�VKRZ�WKDW�WKH�RYHUXVH�RI�VRFLDO�PHGLD�LQFUHDVHV�VWUHVV�
in medical students. We also aimed to explore personal 
attributes affecting the use of social media. 

MATERIAL and METHODS
Study type and hypothesis
7KLV�LV�D�FURVV�VHFWLRQDO�VWXG\�FDUULHG�RXW�¿UVWO\�WR�HVWDE-
OLVK�WKH�IUHTXHQF\�RI�RQOLQH�VRFLDO�QHWZRUN�XVDJH�DPRQJVW�
VWXGHQWV�DW�D�8QLYHUVLW\�0HGLFDO�)DFXOW\��VHFRQGO\�WR�LQ-
YHVWLJDWH�LI�WKHUH�DUH�DQ\�OLQNV�EHWZHHQ�SHUVRQDO�DWWULEXWHV�
DQG�WKH�XVH�RI�VRFLDO�QHWZRUNV�DQG�¿QDOO\�WR�WHVW�WKH�K\-
SRWKHVLV�LI�WKHUH�LV�DQ\�UHODWLRQVKLS�EHWZHHQ�WKH�IUHTXHQF\�
RI�VWUHVV�DQG�VWXGHQWV¶�VRFLDO�QHWZRUNLQJ�KDELWV��2XU�PDLQ�
K\SRWKHVLV�LV�WKDW�RYHUXVH�RI�VRFLDO�PHGLD�LQFUHDVHV�VWUHVV�
LQ�PHGLFDO�VWXGHQWV��7KH�VHFRQGDU\�K\SRWKHVLV�LV�WKDW�SHU-
sonal attributes affect the use of social media.

The population and sample
7KH�SRSXODWLRQ�IRU�UHVHDUFK�LV�DOO������VWXGHQWV�VWXG\LQJ�
DW� $NGHQL]� 8QLYHUVLW\� )DFXOW\� RI� 0HGLFLQH� GXULQJ� WKH�
����������DFDGHPLF�\HDU��1R�VDPSOH�ZDV�VHOHFWHG�DQG�DOO�
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VWXGHQWV�ZHUH�WDUJHWHG�LQ�WKH�UHVHDUFK��DQG���������������
VWXGHQWV�ZHUH�UHDFKHG��6XE�DQDO\VHV�ZHUH�SHUIRUPHG�DQG�
it was understood that those who did not participate in the 
VWXG\�FRXOG�EH�UDQGRPO\�H[FOXGHG�IURP�WKH�VWXG\�

Research region
$NGHQL]��8QLYHUVLW\�LV�VLWXDWHG�LQ�$QWDO\D��WKH�¿IWK�PRVW�
SRSXODWHG�FLW\� �����PLOOLRQ�� LQ�7XUNH\��ZLWK�ELJ�SRSXOD-
WLRQ�PRYHPHQWV�DV� LW� UHFHLYHV�DSSUR[LPDWHO\�WHQ�PLOOLRQ�
WRXULVWV�SHU�\HDU��,W�DWWUDFWV�PLJUDWLRQ�IURP�RWKHU�SURYLQFHV�
SDUWLFXODUO\�LQ�WKH�VXPPHU�ZKHQ�WKHUH�DUH�WHPSRUDU\�MREV�
in tourism and agriculture. 

Dependent and independent variables
'HSHQGHQW�YDULDEOHV�RI�WKH�VWXG\�DUH��WLPH�VSHQW�RQ�VRFLDO�
QHWZRUNV�SHU�GD\��DQG�VWUHVV�OHYHO�
,QGHSHQGHQW� YDULDEOHV� RI� WKH� VWXG\� DUH�� JHQGHU�� \HDU� RI�
VWXG\��PRQWKO\� LQFRPH� OHYHO�� DFFRPPRGDWLRQ� W\SH�� SDU-
HQWV¶� PDULWDO� VWDWXV�� VOHHS� WLPH� DQG� TXDOLW\�� VDWLVIDFWLRQ�
ZLWK�HGXFDWLRQ�UHFHLYHG��GDLO\�VWXG\�WLPH��DQG�IHHOLQJ�RI�
ORQHOLQHVV��)LJXUH���VKRZV�WKH�K\SRWKHWLFDO�PRGHO�RI�WKH�
UHODWLRQVKLS�EHWZHHQ�WKH�GHSHQGHQW�DQG�LQGHSHQGHQW�YDUL-
DEOHV�RI�WKH�VWXG\�
,Q� RXU� VWXG\�� DV� RXU� WZR�K\SRWKHVHV��ZH�¿UVW� FODLP� WKDW�
some personal factors increase the use of social media, 
DQG�VHFRQGO\�� WKH� LQFUHDVHG�XVH�RI�VRFLDO�PHGLD� LQFUHDV-
HV�VWUHVV��)UHTXHQF\�RI�VRFLDO�PHGLD�XVH�LV�WKH�GHSHQGHQW�
YDULDEOH�LQ�WKH�¿UVW�K\SRWKHVLV��DQG�LW�LV�FRQVLGHUHG�DV�WKH�
LQGHSHQGHQW� YDULDEOH� DIIHFWLQJ� VWUHVV� LQ� WKH� VHFRQG� K\-
SRWKHVLV��$FFRUGLQJO\��LQ�WKH�¿UVW�VWHS��\HDU�RI�VWXG\��JHQ-
der, parents’ marital status, income, accommodation, sat-
isfaction with medical education, and feeling of loneliness 
�YDULDEOHV� LQ� WKH�ELJ�ER[� LQ�)LJXUH����ZHUH� LQGHSHQGHQW�
YDULDEOHV� IRU� WKH� IUHTXHQF\� RI� VRFLDO� QHWZRUNLQJ� XVDJH��
$V�IRU�LQ�VHFRQG�VWHS��IUHTXHQF\�RI�VRFLDO�QHWZRUNLQJ�XV-
DJH��FRSLQJ�ZLWK�VWUHVV��GDLO\�VWXG\�WLPH�DQG�VOHHS�TXDOLW\�
�VPDOO�ER[HV�LQ�)LJXUH����ZHUH�LQGHSHQGHQW�YDULDEOHV�IRU�
VWUHVV�OHYHO�

Figure 1. +\SRWKHWLFDO�PRGHO� RI� UHODWLRQVKLS� EHWZHHQ� GHSHQGHQW� DQG�
LQGHSHQGHQW�YDULDEOHV

Terms and Criteria used in the study
Data acquisition (questionnaire): A questionnaire con-
WDLQLQJ�WKH�IROORZLQJ�WHUPV�DQG�TXHVWLRQV�WKDW�GH¿QH�WKH�
personal characteristics of students has been used, these 
DUH��6DWLVIDFWLRQ�ZLWK�WKH�PHGLFDO�IDFXOW\��VOHHS�SDWWHUQV��
DFDGHPLF�DFKLHYHPHQW��VRFLDO�QHWZRUNLQJ�SDWWHUQV��VWUHVV�
OHYHO�DQG�WKH�DELOLW\�WR�FRSH�ZLWK�VWUHVV�

Stress: 6WUHVV� LV� GH¿QHG� DFFRUGLQJ� WR� WKH� /D]DUXV� DQG�
)RONPDQ�DSSURDFK�LQ�WKH�VWXG\�������/D]DUXV�DQG�)RONPDQ�
SURSRVHG�WKDW�VWUHVV�RFFXUV�ZKHQ�SHRSOH�SHUFHLYH�WKDW�WKH�
GHPDQGV� IURP� H[WHUQDO� VLWXDWLRQV� DUH� EH\RQG� WKHLU� FRS-
LQJ�FDSDFLW\��6WUHVV�LV�PHDVXUHG�E\�XVLQJ�D�VWDQGDUG�VFDOH�
GHYHORSHG�E\�&RKHQ�HW�DO���������7KH�VDPH�VFDOH�LQYROYHV�
questions of coping with stress. This scale is reliable and 
KDV�D�ZLGHVSUHDG�XVDJH� ������7KH�&RKHQ�VFDOH�KDV�EHHQ�
WUDQVODWHG� LQWR� 7XUNLVK� DQG� YDOLGDWHG� LQ� VHYHUDO� VWXGLHV�
��������

Perceived Stress Scale (PSS): 7KLV�VFDOH�ZDV�GHYHORSHG�
E\�&RKHQ��.DPDUFN	0HUPHOVWHLQ�� DQG� KDV� D�&URQEDFK�
$OSKD�YDOLGLW\�RI������������,Q�RXU�VWXG\�ZH�XVHG�WKH�VFDOH�
DGDSWHG� LQWR� 7XUNLVK� E\� %LOJH� HW� DO��� ZLWK� D� &URQEDFK�
$OSKD�YDOLGLW\�RI������ ������6RPH�RI� WKH� LWHPV�RI� WKH���
SRLQW�/LNHUW�W\SH�VFDOH����QRQH����YHU\�RIWHQ��DUH�SRVLWLYH�
DQG�RWKHUV�DUH�QHJDWLYH�TXHVWLRQV��$�VFRUH�EHWZHHQ��� WR�
���SRLQWV� FDQ�EH�DFKLHYHG��366�KDV� WZR�VXEVFDOHV�� WKH\�
DUH�SHUFHLYHG�VWUHVV�DQG�FRSLQJ�ZLWK�VWUHVV��366�HYDOXDWHV�
both total raw scores and the subscores. If the total score 
LV�KLJK��LW�PHDQV�WKDW�WKH�SHUFHLYHG�VWUHVV�OHYHO�LV�KLJK��,Q�
RXU�VWXG\�VWXGHQWV�ZKR�VFRUHG�PRUH�WKDQ����SRLQWV�KDYH�
EHHQ� TXDOL¿HG� DV� ³KLJK� VWUHVV´� DQG� RWKHUV� DV� ³UHODWLYHO\�
ORZ�VWUHVV´�

Frequency of social network usage: 7KH� IUHTXHQF\� RI�
VRFLDO�QHWZRUN�XVDJH�KDV�EHHQ�PHDVXUHG�DV�WKH�³GDLO\�WRWDO�
WLPH�VSHQW�RQ�VRFLDO�QHWZRUNV´��6WXGHQWV�ZKR�XVH�VRFLDO�
QHWZRUNV� IRU�PRUH� WKDQ� RQH� KRXU� DUH� FODVVL¿HG� DV� ³IUH-
TXHQW�VRFLDO�QHWZRUN�XVHUV´�

Coping with stress: $W�WKH�SHUFHLYHG�VWUHVV�VFDOH��VWXGHQWV�
who scored more than six points in coping with stress are 
FDWHJRUL]HG�DV�³JRRG�DW�FRSLQJ�ZLWK�VWUHVV´�DQG�RWKHUV�DV�
³ORZ�LQ�DELOLW\�WR�FRSH�ZLWK�VWUHVV´�

Satisfaction with Medical Faculty: This was asked in 
WZR� GLIIHUHQW� H[SUHVVLRQV��7KH� ¿UVW� RQH� LV� ³ZKHWKHU� WKH�
VWXGHQW�LV�KDSS\�WR�EH�D�PHGLFDO�IDFXOW\�VWXGHQW´��DQG�LQ�
WKH�VHFRQG�TXHVWLRQ�³ZKHWKHU�WKH�VWXGHQW�LQWHQGV�WR�OHDYH�
WKH�PHGLFDO�IDFXOW\´��

Quality of sleep: Self report is taken.
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Data collection process
'DWD�ZHUH�FROOHFWHG�E\�VXUYH\RUV� LQ� WKH�����������DFD-
GHPLF�\HDU�E\�GLVWULEXWLQJ�TXHVWLRQQDLUHV�DQG�FROOHFWLQJ�
WKHP�DIWHU�FRPSOHWLRQ��6WXGHQWV�ZHUH�¿UVW�LQIRUPHG�DERXW�
WKH�TXHVWLRQQDLUH�DQG�UHPLQGHG�LW�LV�YROXQWDU\�WR�SDUWLFL-
SDWH�LQ�WKH�VWXG\�DQG�¿OO�LQ�WKH�TXHVWLRQQDLUHV�

Data analysis
'DWD� IURP� WKH� TXHVWLRQQDLUHV� KDYH� EHHQ� HQWHUHG� LQWR� DQ�
6366� YHUVLRQ� ��� SURJUDP� DQG� DIWHU� FKHFNLQJ� WKH� GDWD�
TXDOLW\�WKH�YDULDEOHV�KDYH�EHHQ�JURXSHG��,Q�WKH�GDWD�DQDO-
\VLV�� ¿UVW� GHVFULSWLYH� WDEOHV� KDYH� EHHQ� PDGH�� DQG� WKHQ�
DQDO\WLFDO�¿QGLQJV�KDYH�EHHQ�DGGHG��,Q� WKH�DQDO\VLV�¿UVW�
FKL�VTXDUH�PHWKRG�KDV�EHHQ�XVHG��ODWHU�D�%LQDU\�/RJLVWLF�
5HJUHVVLRQ�PHWKRG�KDV�EHHQ�DSSOLHG��)RUZDUG�FRQGLWLRQDO�
PRGHO� KDV� EHHQ� FKRVHQ� IRU� ORJLVWLF� UHJUHVVLRQ� DQDO\VHV��
)LUVW� XQLYDULDWH� DQDO\VHV� IRU� DOO� LQGHSHQGHQW� YDULDEOHV��
WKHQ�WKH�UHVXOWV�RI�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV�KDYH�EHHQ�
SUHVHQWHG�LQ�D�WDEOH��RQO\�OLVWLQJ�YDULDEOHV�ZLWK�VWDWLVWLFDOO\�
VLJQL¿FDQW�UHVXOWV��,Q�WKH�DQDO\VHV��WKH�OHYHO�RI�VWDWLVWLFDO�
PHDQLQJIXOQHVV�LV�VHW�WR�S�������

Ethical issues
7KLV� VWXG\� KDV� EHHQ� DSSURYHG� E\� $NGHQL]� 8QLYHUVLW\�
)DFXOW\�RI�0HGLFLQH�&OLQLFDO�5HVHDUFK�(WKLFV�&RPPLWWHH�
�����.$(.�����XQGHU�GDWH� DQG�QXPEHU����������������
6WXGHQWV¶�FRQVHQW�IRU�SDUWLFLSDWLQJ�LQ�WKH�VXUYH\�ZDV�DOVR�
WDNHQ� EHIRUH� ¿OOLQJ� LQ� WKH� TXHVWLRQQDLUH��7KLV� VWXG\� DG-
KHUHV�WR�WKH�+HOVLQNL�'HFODUDWLRQ�DQG�IROORZV�UHVHDUFK�DQG�
publication ethics.

RESULTS
The participants’ characteristics
7KH� SDUWLFLSDQWV� FRQVLVW� RI�� ���� �������� ¿UVW�\HDU� VWX-
GHQWV�� ���� �������� VHFRQG�\HDU� VWXGHQWV�� ���� ��������
WKLUG�\HDU�VWXGHQWV��������������IRXUWK�\HDU�VWXGHQWV������
�������� ¿IWK�\HDU� VWXGHQWV�� ���� �������� VL[WK�\HDU� VWX-
GHQWV��$�WRWDO�RI�������������VWXGHQWV�DUH�PDOH��DQG�����
��������DUH�IHPDOH��2QH�WKRXVDQG�RQH�KXQGUHG�¿IW\�HLJKW�
��������VWXGHQWV¶�SDUHQWV�OLYHG�WRJHWKHU��������������VWX-
GHQWV¶�PRQWKO\�LQFRPH�LV�EHORZ������7/��DQG������������
VWXGHQWV¶�PRQWKO\�LQFRPH�LV�DERYH������7/����7/�LV�����
86�'ROODUV�DW�WKH�WLPH�RI�VXUYH\���$�WRWDO�RI�������������
VWXGHQWV� OLYHG�ZLWK� WKHLU� IDPLOLHV�� ���� �������� VWXGHQWV�
VKDUHG�DFFRPPRGDWLRQ�ZLWK�IULHQGV��������������VWXGHQWV�
OLYHG�DORQH��DQG�������������VWXGHQWV�OLYHG�LQ�WKH�XQLYHU-
VLW\�GRUPLWRULHV�
$�WRWDO�RI������������VWXGHQWV�ZHUH�VDWLV¿HG�ZLWK�EHLQJ�
D�PHGLFDO� VWXGHQW��ZKLOH����� ��������VWXGHQWV�ZHUH�QRW�
KDSS\�ZLWK� EHLQJ� D�PHGLFDO� VWXGHQW��:KLOH� �����������
VWXGHQWV� KDG� WKRXJKW� RI� OHDYLQJ� WKH� PHGLFDO� IDFXOW\��
�����������VWXGHQWV�KDGQ¶W�WKRXJKW�DERXW�OHDYLQJ�
$�WRWDO�RI�������������VWXGHQWV�DQVZHUHG�WKH�TXHVWLRQ�RI�
ZKHWKHU�WKH\�IHHO�ORQHO\�³OLWWOH�RU�QRQH´�DQG�������������
UHSRUWHG�WKH\�H[SHULHQFH�IHHOLQJV�RI�ORQHOLQHVV�
$�WRWDO�RI�������������VWXGHQWV�VWXGLHG�IRU�����KRXUV�SHU�
GD\��������������VWXGLHG�PRUH�WKDQ���KRXUV�SHU�GD\�DQG�
������������VWXGLHG� OHVV� WKDQ���KRXU�SHU�GD\��:KHQ�ZH�

DVNHG� DERXW� VOHHS� GXUDWLRQ�� ���� �������� VWXGHQWV� VOHHS�
����KRXUV�SHU�GD\��������������VOHHS�OHVV�WKDQ���KRXUV��DQG�
����������VOHHS�PRUH� WKDQ����KRXUV�D�GD\��������������
UHSRUW�WKHLU�VOHHS�TXDOLW\�LV�VXI¿FLHQW�DQG�������������¿QG�
WKHLU�VOHHS�TXDOLW\�LV�QRW�VXI¿FLHQW�
$�WRWDO�RI�������������VWXGHQWV�VFRUH�KLJKHU�WKDQ���SRLQWV�
LQ�FRSLQJ�ZLWK�VWUHVV�ZKLOH�������������VFRUH�OHVV�WKDQ���

Social network usage
$�WRWDO�RI�������������VWXGHQWV�XVH�)DFHERRN��������������
XVH�,QVWDJUDP��������������XVH�7ZLWWHU��DQG�������������
SUHYLRXVO\�XVHG�)DFHERRN�EXW�KDYH�QRZ�JLYHQ�XS��$�WRWDO�
RI�������������VWXGHQWV�VSHQG�����KRXUV�RQ�VRFLDO�PHGLD��
������������VSHQG�OHVV�WKDQ���KRXU�DQG�������������VWX-
GHQWV�VSHQG�PRUH�WKDQ���KRXUV�SHU�GD\�RQ�VRFLDO�PHGLD�
$�WRWDO�RI�������������VWXGHQWV�XVH�VRFLDO�PHGLD�IRU�PHV-
saging and communication with friends and acquaintanc-
HV��������������XVH�VRFLDO�PHGLD�IRU�PDNLQJ�QHZ�IULHQGV��
���� �������� IRU� JDLQLQJ� NQRZOHGJH�� ¿QGLQJ� VRXUFHV��
VWXG\LQJ��������������DUH�VKDULQJ�PHVVDJHV�VHQW�WR�WKHP��
���� �������� XVH� LW� IRU� OLNLQJ�� ZULWLQJ� UHSOLHV� DQG� FRP-
PHQWV��OHDYLQJ�FRPPHQWV�DQG������������XVH�VRFLDO�PHGLD�
IRU�RWKHU�SXUSRVHV��$�WRWDO�RI������������VWXGHQWV�QHYHU�
use social media.
)LJXUH���LOOXVWUDWHV�WKH�GLVWULEXWLRQ�RI�YDULRXV�VRFLDO�PHGLD�
sites as well as common users amongst students. Accor- 
GLQJ�WR�RXU�¿QGLQJV��WKH�QXPEHU�RI�WRWDO�)DFHERRN�XVHUV�DUH�
�����WRWDO�7ZLWWHU�XVHUV�DUH������WRWDO�,QVWDJUDP�XVHUV�DUH�
�����MRLQW�)DFHERRN�DQG�7ZLWWHU�XVHUV�DUH������MRLQW�)DFH-
ERRN� DQG� ,QVWDJUDP� XVHUV� DUH� ����� MRLQW� ,QVWDJUDP� DQG�
7ZLWWHU�XVHUV� DUH������ VWXGHQWV�ZKR�XVH� DOO� WKUHH� �)DFH-
ERRN�� ,QVWDJUDP�DQG�7ZLWWHU�� DUH������ VWXGHQWV�ZKR�XVH�
DQ\� RQH� RI� WKH� WKUHH� VRFLDO� QHWZRUN� VLWHV� DUH� ������ DQG�
¿QDOO\�QR�VRFLDO�PHGLD�XVHUV�DUH�IRXQG�DV�����

Figure 2. Social media sites usage

Variables linked to social network use
7DEOH�,�VKRZV�XQLYDULDWH�DQDO\VLV�UHJDUGLQJ�WKH�UHODWLRQ-
VKLS�EHWZHHQ�VRFLDO�PHGLD�XVH�ZLWK�VRPH�YDULDEOHV��7DEOH�
,,�VKRZV�D�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV�RI�WKH�IDFWRUV�WKDW�
DIIHFW�WKH�IUHTXHQF\�RI�VRFLDO�PHGLD�XVDJH��$FFRUGLQJ�WR�
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WKLV� DQDO\VLV�� VWXGHQWV�ZKR� WKLQN�RI� OHDYLQJ� WKH�PHGLFDO�
IDFXOW\�DUH����� WLPHV�KLJKHU� LQ� WKHLU�XVH�RI� VRFLDO�PHGLD�
WKDQ�RWKHUV��25 ����������&, �����������S��������$OVR��
VWXGHQWV�ZKR�IHHO�PRUH�ORQHO\�DUH�OLNHO\�WR�XVH�VRFLDO�PH-
GLD������WLPHV�PRUH�WKDQ�RWKHUV��25 ����������&, �����
������S�������

Table I. Social media usage and factors affecting it 

Table II. /RJLVWLF�5HJUHVVLRQ�DQDO\VLV�IRU�VRFLDO�PHGLD�XVDJH�DQG�IDFWRUV�
affecting it

Stress score levels and variables linked to stress
7DEOH�,,,�VKRZV� WKH�XQLYDULDWH�DQDO\VLV� UHJDUGLQJ� WKH�UH-
ODWLRQVKLS�RI�VWUHVV�VFRUH� OHYHO�ZLWK�VRPH�YDULDEOHV��2XU�
PDLQ�REMHFWLYH�LQ�WKLV�VWXG\�LV�WR�¿QG�RXW�LI�WKHUH�LV�D�OLQN�
EHWZHHQ�WKH�IUHTXHQF\�RI�VRFLDO�PHGLD�XVDJH�DQG�VWUHVV��
LQGHSHQGHQW�RI�RWKHU�YDULDEOHV�LQ�WKH�VWXG\��,Q�WKLV�DQDO\VLV�
ZH�IRFXV�RQ�VWDWLVWLFDO�DQDO\VHV�RI�VWUHVV�VFRUH�DQG�RWKHU�
YDULDEOHV��7DEOH�,9��

Table III. 6WUHVV�VFRUH�OHYHO�DQG�LWV�UHODWLRQVKLS�ZLWK�VRPH�YDULDEOHV

Table IV. /RJLVWLF�5HJUHVVLRQ�DQDO\VLV�RI�VWUHVV�VFRUH�DQG�RWKHU�YDULDEOHV
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$FFRUGLQJ� WR� WKHVH� UHVXOWV�� IRXUWK�\HDU�� ¿IWK�\HDU� DQG�
VL[WK�\HDU� VWXGHQWV� DUH�PRUH� VWUHVVHG� WKDQ�¿UVW�\HDU� VWX-
GHQWV� �� UHVSHFWLYHO\����� WLPHV� �25 ������ ����&, �����
������ S�������� ���� WLPHV� �25 ������ ����&, �����������
S������� DQG� ���� WLPHV� �25 ������ ���� &, �����������
S������� ZLWK� KLJKHU� VWUHVV� VFRUHV�� )HPDOH� VWXGHQWV� DUH�
���� WLPHV� PRUH� VWUHVVHG� �25 ������ ���� &, �����������
S�������� VWXGHQWV� ZLWK� VHSDUDWHG� SDUHQWV� DUH� ���� WLPHV�
more stressed than others with parents in stable relation-
VKLSV��25 ����������&, �����������S��������DQG�VWXGHQWV�
ZKR�DUH�XQKDSS\�WR�EH�LQ�WKH�PHGLFDO�IDFXOW\�DUH�����WLPHV�
PRUH� VWUHVVHG� WKDQ� VWXGHQWV�ZKR� DUH� KDSSLHU� �25 ������
���� &, ����������� S������� ZLWK� KLJKHU� VWUHVV� VFRUHV��
$OVR��VWXGHQWV�ZKR�DUH�IHHOLQJ�ORQHO\�DUH�OLNHO\�WR�EH�����
times more stressed than others who do not report such 
IHHOLQJV��25 ����������&, �����������S��������IUHTXHQW�
social media users are 1.3 times more stressed than others 
�25 ����������&, �����������S��������DQG�VWXGHQWV�ZLWK�
ORZHU�VWUHVV�FRSLQJ�VFRUHV�DUH�����WLPHV�PRUH�VWUHVVHG�WKDQ�
RWKHUV��25 ����������&, �����������S�������ZLWK�KLJKHU�
stress scores.

DISCUSSION
2XU�¿QGLQJV�FRQ¿UP�WKDW�PHGLFDO�IDFXOW\�VWXGHQWV�LQ�RXU�
VWXG\�KDYH�VLPLODU�VRFLDO�PHGLD�XVDJH�DQG�SUHIHUHQFHV�DV�
WKH� VDPH� DJH� JURXS� LQ� RWKHU� FRXQWULHV�� )RU� H[DPSOH�� LQ�
RXU�VWXG\��WKH�VRFLDO�PHGLD�XVDJH�RI�������������������LV�
PXFK�KLJKHU�WKDQ�����UHSRUWHG�IURP�XQLYHUVLW\�SV\FKROR-
J\�VWXGHQWV�LQ������������%XW�WKLV�FRXOG�EH�GXH�WR�WKH�IDFW�
WKDW�WKHUH�LV�D�GLIIHUHQFH�RI����\HDUV�ZLWK�WKDW�VWXG\�DQG�
the use of social media has shown a big increase within 
WKDW�WLPH��2XU�¿QGLQJ�RI�)DFHERRN�FRYHUDJH�RI�������LV�
LQ�OLQH�ZLWK�DOO�DJH�JURXSV�RI�����LQ�WKH�86$��DQG�D�OLWWOH�
ORZHU�WKDQ�����IRU�WKH�VDPH�DJH�JURXS�LQ�WKH�86$�������
$V� LV� NQRZQ��)DFHERRN�XVDJH�JRHV�GRZQ�ZLWK� DJH�SDU-
WLFXODUO\� IRU� WKH� \RXQJ� SRSXODWLRQ��ZKLOH� ,QVWDJUDP� DQG�
WKH�SUHIHUHQFH�IRU�RWKHU�VRFLDO�QHWZRUNV�LQFUHDVHV�������,Q�
�����)DFHERRN�XVDJH�ZHQW�GRZQ�WR�����LQ�WKH�86$��HYHQ�
ORZHU�WKDQ�WKH�UDWH�LQ�RXU�VWXG\�������,Q�RXU�VWXG\�WKH�PDLQ�
UHDVRQV� IRU� VRFLDO� QHWZRUNLQJ� DUH� IRXQG� WR� EH� ³WR� FRP-
PXQLFDWH�ZLWK� IULHQGV�DQG�DFTXDLQWDQFHV´�DQG�³WR�PDNH�
QHZ�IULHQGV´��DQG�WKHVH�UHDVRQV�DUH�VLPLODU�WR�UHVXOWV�IURP�
RWKHU�FRXQWULHV������,Q�VXPPDU\��ZH�FDQ�VD\�WKDW�WKH�VRFLDO�
PHGLD�KDELWV�ZH�IRXQG�LQ�RXU�VWXG\�DUH�VLPLODU�VRFLDO�PH-
dia habits for similar age groups in other countries around 
WKH�VDPH�WLPH��*LYHQ�WKDW�PHGLFDO�VWXGHQWV�KDYH�VLPLODU�
VRFLDO�PHGLD�KDELWV�� WKHLU�KLJKHU� OHYHOV�RI� VWUHVV�PD\�EH�
as a result of other factors regarding medical education 
FRPELQHG�ZLWK�VRFLDO�PHGLD�KDELWV���������

7KH�PRVW�LPSRUWDQW�¿QGLQJ�RI�RXU�VWXG\�LV�WKDW�ZH�VKRZ�
WKDW�WKHUH�LV�D�VWDWLVWLFDOO\�VLJQL¿FDQW�UHODWLRQVKLS�EHWZHHQ�
VWUHVV�DQG�IUHTXHQF\�RI�VRFLDO�PHGLD�XVDJH�� LQGHSHQGHQW�
RI�RWKHU�YDULDEOHV��2I�FRXUVH��WKLV�LV�QRW�D�FHUWDLQW\��DQG�LW�
is impossible to determine a causal relationship with the 
FXUUHQW� VWXG\�GHVLJQ� ������ ,W� LV� QRW� FOHDU� LI� VRFLDO�PHGLD�
XVDJH�FDXVHV�VWUHVV��RU�WKH�RWKHU�ZD\�URXQG��LQ�WKDW�VWUHVV�
promotes more frequent social media use.

It has been reported that, social networking in the older 
SRSXODWLRQ�SURYLGHV�D�JRRG�VRFLDO�VXSSRUW�PHFKDQLVP�DQG�
FDQ�UHGXFH�VWUHVV�������$�SUHYLRXV�VWXG\�FDUULHG�RXW�RQ�FRO-
OHJH�VWXGHQWV�LQ�7XUNH\�UHYHDOV�WKDW�VRFLDO�PRWLYHV��VHYHUH�
GHSUHVVLRQ�� DQ[LHW\� DQG� LQVRPQLD� SRVLWLYHO\� SUHGLFWHG�
)DFHERRN�DGGLFWLRQ�������2WKHU�VWXGLHV�UHSRUW�VRFLDO�PH-
dia usage increases depression, addiction, reduced self-es-
WHHP��QHJDWLYH� LPSDFW�RQ� URPDQWLF� UHODWLRQVKLSV�� IHDU�RI�
PLVVLQJ�RXW��UHVSRQVH�LQKLELWLRQ�DQG�VOHHS�GLVRUGHUV��������
�����������������������2XU�VWXG\�DQG�RWKHU�SUHYLRXV�VWXGLHV�
suggest that there is a clear if not causal relationship be-
WZHHQ�VRFLDO�QHWZRUNLQJ�DQG�WKH�IUHTXHQF\�RI�SV\FKRORJ-
LFDO�SUREOHPV�DQG�VWUHVV�����������$JDLQ��RWKHUV�VXJJHVWHG�
WKDW�DV�WKHUH�LV�D�SRVLWLYH�OLQN�EHWZHHQ�WKHVH�SKHQRPHQD�
WKH�OLQN�FRXOG�EH�D�FDXVDO�OLQN�������(YHQ�WKRXJK�FDXVDOLW\�
LV�QRW�FHUWDLQ�ZH�QHHG�WR�EH�DOHUW�WR�WKH�SRVVLELOLW\�RI�WKH�
co-occurrence of social networking and stress.

,Q�RXU�VWXG\��ZH�IRXQG�WKH�YDULDEOHV�WKDW�DUH�OLQNHG�ZLWK�
ERWK� VRFLDO� QHWZRUNLQJ� DQG� VWUHVV�� WKHVH� DUH� IHHOLQJ� RI�
loneliness, unhappiness with medical education, cop-
LQJ�ZLWK�VWUHVV��LQDELOLW\�WR�FRSH�ZLWK�VWUHVV��DQG�EHLQJ�D�
ZRPDQ��7KHVH�KDYH�EHHQ�UHSRUWHG�LQ�RWKHU�VWXGLHV���������
��������FRQ¿UPLQJ�WKH�FRQVLVWHQF\�DQG�FRQIRUPLW\�RI�RXU�
results.
7KH�KLJK�OHYHO�RI�VWUHVV�LQ�PHGLFDO�VWXGHQWV�LV�DQ�LPSRUWDQW�
KHDOWK�LVVXH�DV�LW�FDQ�FDXVH�SV\FKRORJLFDO��EHKDYLRXUDO�DQG�
SK\VLFDO�SUREOHPV������������������,Q�RXU�VWXG\��ZH�VKRZ�
that there is a relationship between social networking and 
VWUHVV�LQ�DGGLWLRQ�WR�WKH�RWKHU�YDULDEOHV�IRXQG�SUHYLRXVO\�
DQG�ZH�EHOLHYH�WKLV�FRXOG�EH�EDVLV�IRU�IXWXUH�UHVHDUFK�RQ�
stress in medical students.

2QH�RI�WKH�OLPLWDWLRQV�RI�WKH�VWXG\�LV�WKDW�WKH�VFDOH�LQVWUX-
PHQW�PD\�QRW�KDYH�PHDVXUHG�VWUHVV�IXOO\�DFFXUDWHO\������
�����%XW� WKLV� VFDOH� LV� XVHG�ZLGHO\� DQG� KDV� DOUHDG\� EHHQ�
HYDOXDWHG�DV�UHOLDEOH�DQG�YDOLG�DQG�FDQ�EH�HDVLO\�DSSOLHG�
IRU�WKLV�W\SH�RI�VWXG\����������7KH�IDFW�WKDW�VWUHVV�LWVHOI�LV�
QRW�ZHOO�GH¿QHG��DQG�LWV�UHODWLRQVKLS�ZLWK�VRPH�RI�WKH�LQ-
GHSHQGHQW�YDULDEOHV�LV�QRW�FOHDU�RU�ZHOO�XQGHUVWRRG��PLJKW�
ZHDNHQ�WKH�H[SODQDWRU\�SRZHU�RI� WKH�VWDWLVWLFDO�DQDO\VHV�
used. As a result, the relationship between stress and the 
LQGHSHQGHQW�YDULDEOHV�LQ�UHDOLW\�PD\�EH�KLJKHU�WKDQ�ZKDW�
ZH�HVWLPDWHG��)RU�H[DPSOH��WKH�IDFW�WKDW�ZH�KDYH�QRW�IRXQG�
D�UHODWLRQVKLS�EHWZHHQ�VWUHVV�DQG�VOHHS�TXDOLW\�EXW�RWKHUV�
SUHYLRXVO\�GLG�PLJKW�EH�GXH�WR�WKHVH�UHDVRQV����������

6HFRQGO\��EHFDXVH�RXU�VWXG\�KDV�D�FURVV�VHFWLRQDO�GHVLJQ�
ZH�KDYH�WR�EH�FDUHIXO�QRW�WR�FODLP�WKH�UHODWLRQVKLS�EHWZHHQ�
VRFLDO�QHWZRUN�XVDJH�DQG�VWUHVV�LV�FDXVDO�\HW�LW�LV�FOHDU�WKDW�
WKH�UHODWLRQVKLS�EHWZHHQ�WKHVH�WZR�YDULDEOHV�LV�QRW�GXH�WR�
FKDQFH�������&OXHV�DQG�UHVXOWV�IURP�SUHYLRXV�VWXGLHV�VXJ-
JHVW�WKDW�WKHVH�WZR�YDULDEOHV�RXJKW�WR�EH�H[DPLQHG�WRJHWK-
er. This limitation does not change the fact that frequent 
VRFLDO�PHGLD�XVHUV� VKRXOG�EH�REVHUYHG�PRUH� FORVHO\� IRU�
VWUHVV�DQG�VWUHVV�UHODWHG�SV\FKRORJLFDO�SUREOHPV�
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CONCLUSION
,Q�WKLV�VWXG\�LW�KDV�EHHQ�VKRZQ�WKDW�WKH�IUHTXHQF\�RI�VR-
cial media use in medical students is similar to others in 
the same age groups in other countries, and there seems 
to be a link between social media use and stress. To im-
SURYH� DQG� VXSSRUW� PHGLFDO� HGXFDWLRQ�� VRFLDO� PHGLD� XVH�
must be added as a factor in addition to other stress factors 
DOUHDG\�NQRZQ��:H�KRSH�WKDW�RXU�VWXG\�LQFUHDVHV�DZDUH-
ness amongst medical educators that social media can lead 
WR�VWUHVV�RQ�WKHLU�VWXGHQWV��)UHTXHQW�VRFLDO�QHWZRUN�XVHUV¶�
SV\FKRORJLFDO�� EHKDYLRXUDO� DQG� SK\VLFDO� GHYHORSPHQW�
VKRXOG� EH�PRQLWRUHG� FORVHO\� E\�PHGLFDO� IDFXOW\� DGPLQ-
istrators.
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ELOOLRQV��� $YDLODEOH� RQOLQH�� KWWSV���ZZZ�VWDWLVWD�
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9LGHRODUÕQÕQ�'H÷HUOHQGLULOPHVL

ABSTRACT
Objective: 
3DUHQWV�LQFUHDVLQJO\�WXUQ�WR�SODWIRUPV�OLNH�<RX7XEH�WR�¿QG�LQIRUPDWLRQ�DERXW�WKHLU�
LQIDQWV
�KHDOWK��:KLOH�KHDOWK�SURIHVVLRQDOV�DUH�WKH�SULPDU\�VRXUFH�RI�VXFK�LQIRUPD-
WLRQ��WKH�DFFHVVLELOLW\�RI�PHGLFDO�FRQWHQW�RQ�WKH�LQWHUQHW�DQG�WKH�GHPDQG�IRU�UHPRWH�
KHDOWKFDUH�VHUYLFHV�GXULQJ�WKH�&29,'����SDQGHPLF�KDYH�PDGH�PHGLFDO�<RX7XEH�
YLGHRV�SRSXODU��,Q�WKH�¿HOG�RI�SHGLDWULF�GHQWLVWU\��<RX7XEH�RIIHUV�YDOXDEOH�LQVLJKWV�
LQWR� WRSLFV� OLNH�RUDO�K\JLHQH�� HDUO\�FKLOGKRRG�FDULHV�� DQG�ÀXRULGH�XVH��7KLV� VWXG\�
DLPHG�WR�DVVHVV�WKH�FRQWHQW�DQG�TXDOLW\�RI�<RX7XEH�YLGHRV�RQ�WHHWKLQJ�V\PSWRPV�LQ�
LQIDQWV��LGHQWL¿HG�DV�D�KLJKO\�VHDUFKHG�WRSLF�RQ�*RRJOH�7UHQGV�

Material and Methods: 
&RQWHQW�DQDO\VLV��',6&(51�UHOLDELOLW\�VFRULQJ��DQG�¿YH�SRLQW�*OREDO�4XDOLW\�6FDOH�
�*46��DVVHVVPHQW�ZHUH�FRQGXFWHG�RQ�D�VDPSOH�RI����YLGHRV��5HVXOWV�ZHUH�FDWHJR-
UL]HG�E\�XSORDGHU�JHQGHU��YLGHR�VRXUFH�FDWHJRU\��DQG�YLGHR�TXDOLW\��6WDWLVWLFDO�DQD��
O\VHV��LQFOXGLQJ�.UXVNDO�:DOOLV�DQG�0DQQ�:KLWQH\�8�WHVWV��DORQJ�ZLWK�FRUUHODWLRQ�
DQDO\VLV��ZHUH�SHUIRUPHG�WR�LGHQWLI\�GLIIHUHQFHV�EHWZHHQ�YLGHRV�DQG�JURXSV�

Results: 
0RVW� YLGHRV� ZHUH� XSORDGHG� E\� QRQ�KHDOWKFDUH� SURIHVVLRQDOV�� KHDOWK� LQVWLWXWLRQV��
ZRUNHUV��DQG�RWKHU�<RX7XEH�FKDQQHOV��0HDQ�YLHZ�FRXQWV��OLNHV��GLVOLNHV��DQG�FRP-
PHQWV�ZHUH�GHWHUPLQHG�IRU�WKH�H[DPLQHG�YLGHRV��7KH�TXDOLW\�RI�YLGHRV�ZDV�HYDOXD��
WHG�XVLQJ�*OREDO�4XDOLW\�6FDOH�DQG�',6&(51�UDWLQJV��UHVXOWLQJ�LQ�FDWHJRUL]DWLRQ�DV�
ZHDN��PRGHUDWH��DQG�KLJK�TXDOLW\�EDVHG�RQ�*OREDO�4XDOLW\�6FDOH�VFRUHV�

Conclusions: 
7KLV� VWXG\� UHYHDOHG� YDU\LQJ� TXDOLW\� LQ�<RX7XEH� YLGHRV� RQ� WHHWKLQJ� V\PSWRPV� LQ�
LQIDQWV��ZLWK�QRQ�KHDOWKFDUH�SURIHVVLRQDOV
�YLGHRV�GHPRQVWUDWLQJ�ORZHU�TXDOLW\��1R��
QHWKHOHVV�� UHOLDEOH� YLGHRV� IURP� SHGLDWULF� GHQWDO� H[SHUWV� FDQ� VHUYH� DV� YDOXDEOH� UH-
VRXUFHV�IRU�SDUHQWV�ZLWK� OLPLWHG�DFFHVV� WR�KHDOWKFDUH�IDFLOLWLHV��SDUWLFXODUO\�GXULQJ�
VLWXDWLRQV�OLNH�WKH�SDQGHPLF��)XUWKHU�UHVHDUFK�DQG�VXSSRUW�DUH�QHHGHG�LQ�WKLV�DUHD�
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Amaç: 
(EHYH\QOHU�� EHEHNOHULQLQ� VD÷OÕ÷Õ� KDNNÕQGD� ELOJL� HGLQ-
PHN� LoLQ�<RX7XEH� JLEL� SODWIRUPODUD� JLGHUHN� GDKD� ID]OD�
EDúYXUX\RU�� 6D÷OÕN� X]PDQODUÕ� EX� W�U� ELOJLOHULQ� ELULQFLO�
ND\QD÷Õ�ROVD�GD�� WÕEEL� LoHUL÷LQ� LQWHUQHW��]HULQGHQ�HULúLOH-
ELOLUOL÷L� YH� &29,'���� VDOJÕQÕ� VÕUDVÕQGD� X]DNWDQ� VD÷OÕN�
KL]PHWOHULQH�RODQ�WDOHS��WÕEEL�<RX7XEH�YLGHRODUÕQÕ�SRS�OHU�
KDOH�JHWLUPLúWLU��3HGLDWULN�GLú�KHNLPOL÷L�DODQÕQGD�<RX7XEH��
D÷Õ]�KLM\HQL��HUNHQ�oRFXNOXN�oD÷Õ�o�U�NOHUL�YH�ÀRU�U�NXO-
ODQÕPÕ� JLEL� NRQXODUGD� GH÷HUOL� ELOJLOHU� VXQPDNWDGÕU�� %X�
oDOÕúPDQÕQ�DPDFÕ��*RRJOH�7UHQGV
WH�oRN�DUDQDQ�ELU�NRQX�
RODUDN� EHOLUOHQHQ� EHEHNOHUGH� GLú� oÕNDUPD� VHPSWRPODUÕ�
KDNNÕQGDNL� <RX7XEH� YLGHRODUÕQÕQ� LoHUL÷LQL� YH� NDOLWHVLQL�
GH÷HUOHQGLUPHNWLU�

Gereç ve Yöntemler:
øoHULN�DQDOL]L��',6&(51�J�YHQLOLUOLN�SXDQODPDVÕ�YH�EHú�
SXDQOÕ�.�UHVHO�.DOLWH�gOoH÷L� �*46�� GH÷HUOHQGLUPHVL� ���
YLGHRGDQ� ROXúDQ� ELU� |UQHNOHP� �]HULQGH� JHUoHNOHúWLULO��
PLúWLU�� 6RQXoODU� \�NOH\LFLQLQ� FLQVL\HWL�� YLGHR� ND\QD÷Õ�
NDWHJRULVL�YH�YLGHR�NDOLWHVLQH�J|UH�NDWHJRUL]H�HGLOPLúWLU��
.UXVNDO�:DOOLV�YH�0DQQ�:KLWQH\�8� WHVWOHULQLQ�\DQÕ� VÕUD�
NRUHODV\RQ� DQDOL]LQL� GH� LoHUHQ� LVWDWLVWLNVHO� DQDOL]OHU�� YL��
GHRODU� YH� JUXSODU� DUDVÕQGDNL� IDUNOÕOÕNODUÕ� EHOLUOHPHN� LoLQ�
JHUoHNOHúWLULOPLúWLU�

Bulgular: 
9LGHRODUÕQ� oR÷X� VD÷OÕN� oDOÕúDQÕ� ROPD\DQ� NLúLOHU�� VD÷OÕN�
NXUXPODUÕ��oDOÕúDQODU�YH�GL÷HU�<RX7XEH�NDQDOODUÕ� WDUDIÕQ-
GDQ� \�NOHQPLúWLU�� øQFHOHQHQ� YLGHRODU� LoLQ� RUWDODPD�
J|U�QW�OHPH� VD\ÕODUÕ�� EH÷HQPH�� EH÷HQPHPH� YH� \RUXP�
VD\ÕODUÕ� EHOLUOHQPLúWLU�� 9LGHRODUÕQ� NDOLWHVL� .�UHVHO� .DOL-
WH� gOoH÷L� YH� ',6&(51� GHUHFHOHQGLUPHOHUL� NXOODQÕODUDN�
GH÷HUOHQGLULOPLú�YH�VRQXoWD�.�UHVHO�.DOLWH�gOoH÷L�SXDQ-
ODUÕQD�J|UH�]D\ÕI��RUWD�YH�\�NVHN�NDOLWH�RODUDN�NDWHJRUL]H�
HGLOPLúWLU�

Sonuçlar: 
%X�oDOÕúPD��EHEHNOHUGH�GLú�oÕNDUPD�VHPSWRPODUÕQD�LOLúNLQ�
<RX7XEH� YLGHRODUÕQÕQ� NDOLWHVLQLQ� GH÷LúNHQOLN� J|VWHUGL÷L-
QL�YH� VD÷OÕN�X]PDQÕ�ROPD\DQ�NLúLOHULQ�YLGHRODUÕQÕQ�GDKD�
G�ú�N�NDOLWHGH�ROGX÷XQX�RUWD\D�NR\PXúWXU��%XQXQOD�ELU-
OLNWH��SHGLDWULN�GLú�X]PDQODUÕQÕQ�J�YHQLOLU�YLGHRODUÕ��|]HO-
OLNOH� SDQGHPL� JLEL� GXUXPODUGD� VD÷OÕN� WHVLVOHULQH� HULúLPL�
VÕQÕUOÕ� RODQ� HEHYH\QOHU� LoLQ� GH÷HUOL� ND\QDNODU� RODUDN�
KL]PHW�HGHELOLU��%X�DODQGD�GDKD�ID]OD�DUDúWÕUPD�YH�GHVWH÷H�
LKWL\Do�YDUGÕU�

Anahtar Kelimeler: 
<RXWXEH�� 'Lú� dÕNDUPD�� 9LGHR� .DOLWHVL�� .�UHVHO� .DOLWH�
gOoH÷L��'LVFHUQ

INTRODUCTION
7RRWK�HUXSWLRQ� UHIHUV� WR� WKH�SURFHVV�RI�D� WRRWK� WUDQVLWLR��
QLQJ� IURP� WKH�DOYHRODU�ERQH� WR� LWV� IXQFWLRQDO�SRVLWLRQ� LQ�
WKH�RUDO�FDYLW\��7KLV�GHYHORSPHQWDO�HYHQW�FRPPHQFHV�ZLWK�
WKH�HPHUJHQFH�RI� WKH� ORZHU� LQFLVRUV� LQ� LQIDQWV�� W\SLFDOO\�
RFFXUULQJ� EHWZHHQ� WKH� DJHV� RI� ����PRQWKV�� DQG� H[WHQGV�
XQWLO�WKH�HUXSWLRQ�RI�WKH�SULPDU\�VHFRQG�PRODUV�DURXQG����
���PRQWKV�RI�DJH���������7KH�DSSHDUDQFH�RI�D�FKLOG
V�¿UVW�
WRRWK�KROGV�JUHDW�LPSRUWDQFH�DV�D�VLJQL¿FDQW�PLOHVWRQH�LQ�
WKHLU�GHYHORSPHQW��)XUWKHUPRUH�� WKH�HUXSWLRQ�RI�SULPDU\�
WHHWK�LQ�LQIDQWV�FDQ�SUHVHQW�FKDOOHQJHV�DQG�HPRWLRQDO�GLVW��
UHVV�IRU�ERWK�WKH�LQIDQWV�WKHPVHOYHV�DQG�WKHLU�SDUHQWV�����
7RRWK�HUXSWLRQ�LV�EHOLHYHG�WR�EH�DFFRPSDQLHG�E\�YDULRXV�
V\PSWRPV�DQG�VLJQV��ZKLFK�FDQ�EH�VXPPDUL]HG�DV�IROORZV�
����������
Pain
,QÀDPPDWLRQ�LQ�WKH�PXFRVD
6OHHS�SUREOHPV
*HQHUDO�LUULWDELOLW\�IXVVLQHVV
3HULRUDO�UDVK�UHGQHVV
+\SHUVDOLYDWLRQ
7KH�GHVLUH�WR�VXFN�DQG�ELWH�LQFUHDVHV
*DVWURLQWHVWLQDO�SUREOHPV
/RVV�RI�DSSHWLWH
$XUDO�IXOOQHVV�RQ�WKH�VLGH�RI�WKH�HUXSWLQJ�WRRWK
&HUWDLQ�VWXGLHV�KDYH�IDLOHG�WR�HVWDEOLVK�D�GLUHFW�FDXVDO�UH-
ODWLRQVKLS�EHWZHHQ�WHHWKLQJ�DQG�LQIDQW�V\PSWRPV�VXFK�DV�
IHYHU��UHGQHVV��GLDUUKHD��RU�LQIHFWLRQ��������9DULRXV�WUHDW-
PHQW�RSWLRQV�KDYH�EHHQ�VXJJHVWHG�GXULQJ�WKH�WHHWKLQJ�SH-
ULRG�WR�UHGXFH�V\PSWRPV�
7HHWKLQJ�ULQJV
&XFXPEHU��SHHOHG�
)UR]HQ�IUXLWV�DQG�YHJHWDEOHV
*XPV�FDQ�EH�PDVVDJHG�XVLQJ�D�FOHDQ�¿QJHU��D�FROG�VSRRQ��
RU�ZHW�JDX]H�SDWFK�DV�D�PHDQV�RI�UHOLHI
3DFL¿HUV
$QDOJHVLFV�DQWLS\UHWLFV
7RSLFDO�DQHVWKHWLF�DJHQWV
$OWHUQDWLYH�KROLVWLF�PHGLFLQH
3DUHQWV�FDQ�VHHN� LQIRUPDWLRQ�RQ� WHHWKLQJ�V\PSWRPV�DQG�
WUHDWPHQW� IURP�SHGLDWULFLDQV��GHQWLVWV�� DQG� IDPLO\�SK\VL-
FLDQV��,Q�DGGLWLRQ��SDUHQWV�RIWHQ�UHO\�RQ�WKH�,QWHUQHW�WR�JDW��
KHU�LQIRUPDWLRQ�DERXW�WKHLU�EDELHV¶�KHDOWK���������$OWKRXJK�
KHDOWKFDUH�SURIHVVLRQDOV�FRQWLQXH�WR�EH�WKH�SULPDU\�VRXUFH�
RI�LQIRUPDWLRQ�IRU�JXLGLQJ�SDWLHQWV
�GHFLVLRQ�PDNLQJ��WKH�
LQWHUQHW��SDUWLFXODUO\�<RX7XEH��KROGV�VLJQL¿FDQW�LQÀXHQFH�
������<RX7XEH�VWDQGV�DV�WKH�ZRUOG
V�VHFRQG�PRVW�IDYRUHG�
VHDUFK�HQJLQH�DQG�VRFLDO�PHGLD�SODWIRUP�������$V�RI�������
<RX7XEH�ERDVWHG�DQ�H[FHVV�RI�����ELOOLRQ�XVHUV��OHDGLQJ�WR�
WKH�FRQVXPSWLRQ�RI�RYHU�RQH�ELOOLRQ�KRXUV�RI�YLGHR�FRQWHQW�
GDLO\��ZLWK�PRUH�WKDQ�����KRXUV�RI�YLGHR�EHLQJ�XSORDGHG�
HYHU\�PLQXWH�������1RWDEO\��WKH�SODWIRUP�ODFNV�H[SHUW�VX-
SHUYLVLRQ� RI� XSORDGHG� YLGHRV� GXH� WR� LWV� LQKHUHQW� QDWXUH��
0RUHRYHU��YLGHRV�FDQ�EH�VRXUFHG�IURP�GLYHUVH�RULJLQV��UH-
VXOWLQJ�LQ�YDU\LQJ�OHYHOV�RI�TXDOLW\����������
)HZ� VWXGLHV� KDYH� LQYHVWLJDWHG� WHHWKLQJ�UHODWHG� <RX-
7XEH70� FRQWHQW�� 7KLV� VWXG\� HYDOXDWHG�<RX7XEH� YLGHRV�
WKDW� SDUHQWV� ZDWFKHG� GXULQJ� WHHWKLQJ� WR� OHDUQ� DERXW� WKH�
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QRUPDO�FRXUVH�RI�WHHWKLQJ��LWV�V\PSWRPV��DQG�WUHDWPHQWV��
7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�HYDOXDWH�WKH�FRQWHQW�DQG�
TXDOLW\�RI�WKH�PRVW�UHOHYDQW�<RX7XEH���YLGHRV�DERXW�WHHWK-
ing. 

Contribution to the literature: 7KLV�VWXG\�ZDV�FRQGXF��
WHG�DW�D�WLPH�ZKHQ�OLPLWHG�LQIRUPDWLRQ�ZDV�DYDLODEOH�DERXW�
WKH�TXDOLW\�RI�<RX7XEH�FRQWHQW� UHODWHG� WR�SHGLDWULF�GHQ-
WDO�KHDOWK�DQG�DLPV�WR�¿OO�WKH�PLVVLQJ�LQIRUPDWLRQ�LQ�WKLV�
DUHD��7KH�UHVHDUFK�ZDV�FRQGXFWHG�DW�D�WLPH�ZKHQ�SDUHQWV�
DUH�LQFUHDVLQJO\�WXUQLQJ�WR�SODWIRUPV�VXFK�DV�<RX7XEH�WR�
OHDUQ� DERXW� WKHLU� EDELHV
� KHDOWK�� KLJKOLJKWLQJ� WKH� LPSRU-
WDQFH�RI�TXDOLW\�DQG�DFFHVVLELOLW\�RI�RQOLQH�FRQWHQW�LQ�SH-
GLDWULF�GHQWDO�KHDOWK��7KH�LPSRUWDQFH�RI�WKH�VWXG\�ZDV�GH-
WHUPLQHG�E\�LWV�IRFXV�RQ�WKH�SUREOHPV�SDUHQWV�IDFH�GXULQJ�
WKH�WHHWKLQJ�SURFHVV�RI� WKHLU�EDELHV�DQG�WKH�UHOLDELOLW\�RI�
RQOLQH�UHVRXUFHV��%DELHV
�WHHWKLQJ�SHULRG�FDQ�EH�D�VWUHVVIXO�
SURFHVV� IRU� IDPLOLHV�� DQG� DFFHVV� WR� DFFXUDWH� LQIRUPDWLRQ�
FDQ� KHOS� IDPLOLHV�PDQDJH� WKLV� SURFHVV�PRUH� HDVLO\��7KH�
ZLGHU�VLJQL¿FDQFH�RI�WKH�UHVHDUFK�LV�WKDW��ZLWK�LQFUHDVLQJ�
DFFHVV�WR�KHDOWK�LQIRUPDWLRQ�RQOLQH��LW�KLJKOLJKWV�WKH�QHHG�
IRU�SDUHQWV�WR�EH�DEOH�WR�REWDLQ�UHOLDEOH�LQIRUPDWLRQ�IURP�
WKHVH�VRXUFHV�DQG�KLJKOLJKWV�WKH�LPSRUWDQFH�RI�UHOLDEOH�DQG�
TXDOLW\�FRQWHQW�IRU�KHDOWK�LQIRUPDWLRQ��7KH�RULJLQDOLW\�RI�
WKH� VWXG\�ZDV� GHPRQVWUDWHG� E\� DVVHVVLQJ� WKH� TXDOLW\� RI�
FRQWHQW�SUHVHQWHG�DERXW�SHGLDWULF�GHQWDO�KHDOWK�RQ�D�SR��
SXODU�SODWIRUP�VXFK�DV�<RX7XEH��¿OOLQJ�DQ�LPSRUWDQW�JDS�
WKDW� FRXOG�KHOS�SDUHQWV� REWDLQ� UHOLDEOH� LQIRUPDWLRQ� IURP�
RQOLQH�VRXUFHV�

H0 Hypothesis: 7KHUH�LV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIH��
UHQFH�EHWZHHQ�WKH�TXDOLW\�RI�<RX7XEH�YLGHRV�RQ�WHHWKLQJ�
V\PSWRPV�LQ� LQIDQWV�XSORDGHG�E\�QRQ�KHDOWKFDUH�SURIHV-
VLRQDOV�DQG�WKH�TXDOLW\�RI�YLGHRV�XSORDGHG�E\�KHDOWKFDUH�
SURIHVVLRQDOV�

MATERIAL and METHODS
$V�WKLV�VWXG\�GLG�QRW�LQYROYH�DQ\�LQWHUYHQWLRQV�RQ�KXPDQ�
VXEMHFWV� RU� WKHLU� PDWHULDOV�� DQG� WKH� GDWD� DQDO\]HG� ZHUH�
SXEOLFO\� DFFHVVLEOH�� HWKLFDO� DSSURYDO� ZDV� QRW� UHTXLUHG��
7KH�*RRJOH�7UHQGV�ZHEVLWH� �*RRJOH�7UHQGV��������$OS��
KDEHW�� 86$�� �KWWSV���WUHQGV�JRRJOH�FRP�� ZDV� XWLOL]HG� WR�
GHWHUPLQH� WKH� PRVW� IUHTXHQWO\� VHDUFKHG� WHUP� UHODWHG� WR�
�WHHWKLQJ�� ������ 7KH� VHDUFK� VHWWLQJV� ZHUH� FRQ¿JXUHG� DV�
�:RUOGZLGH��� �*RRJOH�:HE�6HDUFK��� DQG� �3DVW���\HDUV��
3DVW�¿YH�\HDUV��$IWHU�PXOWLSOH�DWWHPSWV�WR�XWLOL]H�SRWHQWLDO�
NH\ZRUGV� DVVRFLDWHG�ZLWK� WHHWKLQJ�� QHZ� NH\ZRUGV�ZHUH�
GHULYHG�E\�XWLOL]LQJ�WKH�UHOHYDQW�TXHU\�WDEOH�ZLWKLQ�WKH�DS-
SOLFDWLRQ��&RPSDUDWLYH�VHDUFKHV�ZHUH�SHUIRUPHG�XVLQJ�WKH�
NH\ZRUGV��WHHWKLQJ����WRRWK�HUXSWLRQ���DQG��WRRWK�HUXSWLRQ�
LQ� LQIDQWV���$FFRUGLQJ� WR� WKH�FRPSDUDWLYH�VHDUFK�UHVXOWV��
WKH�WHUP���WHHWKLQJ���ZDV�WKH�PRVW�XVHG��*RRJOH�7UHQGV��
-XQH�����������
3UHYLRXV� VWXGLHV� KDYH� IRXQG� WKDW� LQGLYLGXDOV� W\SLFDOO\�
VHDUFK�IRU�DQG�ZDWFK�DSSUR[LPDWHO\��������YLGHRV��ZLWK�
DQ�DYHUDJH�RI�������YLGHRV�YLHZHG����������7KH�FRRNLHV�
DQG�SUHYLRXV�VHDUFK�UHVXOWV�ZHUH�FOHDUHG�EHIRUH�WKH�VHDUFK��
DQG�WKH�¿UVW�����YLGHRV�ZHUH�VHOHFWHG�IRU�UHYLHZ��,UUHOHYDQW�

YLGHRV��DGYHUWLVHPHQWV��QRQ�(QJOLVK�YLGHRV��GXSOLFDWHV��DQG�
YLGHRV� ORQJHU� WKDQ����PLQXWHV�ZHUH�HOLPLQDWHG�IURP�WKH�
VHOHFWLRQ�SURFHVV��&RQVLGHULQJ�WKDW�VHDUFK�GDWD�PD\�YDU\�
DW� GLIIHUHQW� WLPH� LQWHUYDOV� �-XQH� ���� ������� WKH�8QLIRUP�
5HVRXUFH�/RFDWRU� �85/��RI�HDFK�YLGHR�ZDV�FRSLHG��DQG�
WZR�UHVHDUFKHUV�DQDO\]HG�WKH�VHOHFWHG�YLGHRV�DFFRUGLQJ�WR�
SUHGHWHUPLQHG�FULWHULD�� ,QWHU�UDWHU� UHOLDELOLW\�EHWZHHQ� WKH�
UHVHDUFKHUV�ZDV�HYDOXDWHG�XVLQJ� WKH�NDSSD�UHOLDELOLW\� LQ-
GH[�� )ROORZLQJ� WKH� H[FOXVLRQ� SURFHVV�� WKH� UHPDLQLQJ� ���
YLGHRV�XQGHUZHQW�FRQWHQW�DQDO\VLV��',6&(51�UHOLDELOLW\�
VFRULQJ��DQG�DVVHVVPHQW�XVLQJ�D�¿YH�SRLQW�*46��7KH�HYDO-
XDWLRQ�RI�WKH�YLGHRV�HQFRPSDVVHG�YDULRXV�DVSHFWV��LQFOXG-
LQJ�WKH�SURIHVVLRQ�RI�WKH�YLGHR�VKDUHU��W\SH�RI�YLGHR�FKDQ-
QHO��DJH�RI�WKH�YLGHR��QXPEHU�RI�OLNHV�DQG�GLVOLNHV��QXPEHU�
RI�FRPPHQWV��SXUSRVH�RI�WKH�YLGHR��DQG�UHIHUHQFHV��$GGL-
WLRQDOO\��WKH�YLGHRV�ZHUH�H[DPLQHG�IRU�LQIRUPDWLRQ�UHODWHG�
WR�WHHWKLQJ��ERWK�ORFDO�DQG�V\VWHPLF�V\PSWRPV��WKH�WHHWK-
LQJ�SURFHVV��DQG�DYDLODEOH�WUHDWPHQW�RSWLRQV�
5HOLDELOLW\� VFRULQJ�ZDV� EDVHG� RQ� ¿YH� TXHVWLRQV� GHULYHG�
IURP�WKH�',6&(51��D�VFDOH�XVHG�WR�HYDOXDWH�KHDOWKFDUH�UH-
ODWHG� LQVWUXFWLRQV��7KH�VFRULQJ�FRPSULVHG�¿YH�TXHVWLRQV��
ZLWK�D�VFRUH�RI���IRU�D�
QR
�DQVZHU�DQG�D�VFRUH�RI���IRU�D�

\HV
�DQVZHU��
7KH�TXHVWLRQV�DVNHG�LQ�WKH�HYDOXDWLRQ�SURFHVV�ZHUH�DV�IRO-
ORZV������
���$UH�WKH�REMHFWLYHV�RI�WKH�YLGHR�FOHDU�DQG�HIIHFWLYHO\�
� DFKLHYHG"
���'R�WKH�YLGHRV�SURYLGH�LQIRUPDWLRQ�IURP�UHOLDEOH�
� VRXUFHV"
���,V�WKH�SUHVHQWHG�LQIRUPDWLRQ�EDODQFHG�DQG�IUHH�IURP��
� ELDV"
���$UH�DGGLWLRQDO�VRXUFHV�RI�LQIRUPDWLRQ�SURYLGHG�IRU�SD�
� WLHQWV�WR�UHIHUHQFH"
���$UH�XQFHUWDLQWLHV�UHJDUGLQJ�WKH�LQIRUPDWLRQ�DGGUHVVHG��
� DSSURSULDWHO\"
*46�ZDV� XWLOL]HG� WR� HYDOXDWH� WKH� RYHUDOO� TXDOLW\� RI� WKH�
YLGHRV��7KLV�VFRULQJ�V\VWHP�LV�EDVHG�RQ�D�¿YH�SRLQW�VFDOH�
WKDW� DVVHVVHV� WKH�XVHIXOQHVV� RI� WKH�YLGHRV� DQG� DGGUHVVHV�
YLHZHUV
�JHQHUDO�FRQFHUQV��7KH�VFDOH�LV�DV�IROORZV������
���/RZ�TXDOLW\��9LGHRV�ZLWK�SRRU�ÀRZ��ODFN�RI�SDWLHQW�DV�
� VLVWDQFH��DQG�RYHUDOO�ORZ�TXDOLW\�
���/RZ�WR�PRGHUDWH�TXDOLW\��9LGHRV�ZLWK�ZHDN�ÀRZ��
� OLPLWHG�LQIRUPDWLRQ�SURYLGHG�IRU�SDWLHQWV��DQG�OLPLWHG��
 usefulness.
���0RGHUDWH�TXDOLW\��9LGHRV�ZLWK�PRGHUDWH�TXDOLW\�DQG��
� ÀRZ��SURYLGLQJ�LPSRUWDQW�LQIRUPDWLRQ�EXW�QRW�FRYHULQJ��
� DOO�VLJQL¿FDQW�WRSLFV��0RGHUDWHO\�XVHIXO�IRU�SDWLHQWV�
���*RRG�TXDOLW\��9LGHRV�ZLWK�JRRG�TXDOLW\�DQG�ÀRZ��
� FRYHULQJ�WKH�PRVW�LPSRUWDQW�WRSLFV�DQG�EHQH¿WLQJ�SD�
� WLHQWV��0D\�KDYH�PLQRU�VKRUWFRPLQJV�
���([FHOOHQW�TXDOLW\��9LGHRV�ZLWK�H[FHOOHQW�TXDOLW\�DQG��
� ÀRZ��SUHVHQWLQJ�GHWDLOHG��YDOLG��DQG�DFFXUDWH�LQIRU��
� PDWLRQ��+LJKO\�EHQH¿FLDO�IRU�SDWLHQWV�
6WDWLVWLFDO�DQDO\VLV�RI�WKH�YLGHRV�DFFRUGLQJ�WR�WKHLU�VRXU��FHV�
ZDV�SHUIRUPHG�DFFRUGLQJ�WR�WKH�.UXVNDO�:DOOLV�WHVW��$�VLJ-
QL¿FDQFH�OHYHO�RI�S� ������ZDV�VHW�WR�GHWHFW�QRWDEOH�GLIIH��
UHQFHV�EHWZHHQ�JURXSV��$GGLWLRQDOO\��0DQQ�:KLWQH\�8�WHVW�
ZDV�SHUIRUPHG�WR�GHWHUPLQH�WKH�VRXUFH�RI�WKHVH�GLIIHUHQFHV�
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RESULTS
2XW�RI�WKH�LQLWLDO�����YLGHRV�DQDO\]HG�RQ�<RX7XEH��D�WRWDO�
RI����YLGHRV�PHW� WKH�LQFOXVLRQ�FULWHULD�DQG�ZHUH�LQFOXGHG�
LQ� WKLV� VWXG\�� 7KH� UHPDLQLQJ� ���� YLGHRV� ZHUH� H[FOXGHG�

IURP�WKH�HYDOXDWLRQ�IRU�YDULRXV�UHDVRQV�� LQFOXGLQJ�EHLQJ�
QRQ�(QJOLVK��ODFNLQJ�DXGLR��ODFNLQJ�YLGHR�FRQWHQW��EHLQJ�
LUUHOHYDQW�WR�WKH�WRSLF��RU�EHLQJ�UHSHWLWLYH��'HVFULSWLYH�VWD-
WLVWLFV�UHJDUGLQJ�WKH�GHPRJUDSKLFV�RI�WKH����LQFOXGHG�YL��
GHRV�DUH�SUHVHQWHG�LQ�7DEOH�,�

7KH�YLGHRV�DQDO\]HG�LQ�WKLV�VWXG\�KDG�DQ�DYHUDJH�RI�����������
��������YLHZV��������������OLNHV��DQG���������GLVOLNHV�DQG�UH-
FHLYHG���������FRPPHQWV��9LGHR�XSORDGHUV��:KHQ�H[DPLQHG�
E\�JHQGHU��LW�ZDV�VHHQ�WKDW�WKH�QXPEHU�RI�ZRPHQ����������
ZDV�KLJKHU� WKDQ� WKH�QXPEHU�RI�PHQ�����������+RZHYHU�� LW�
ZDV�IRXQG�WKDW�WKH�JHQGHU�YDULDEOH�GLG�QRW�PDNH�D�GLIIHUHQFH�
EHWZHHQ�WKH�JURXSV��S!������
7KH�85/�DGGUHVV��QXPEHU�RI�YLHZV��YLGHR�GXUDWLRQ��LQ�PLQ-
XWHV��� WLPH�HODSVHG�VLQFH�XSORDG��LQ�GD\V���QXPEHU�RI� OLNHV��
QXPEHU� RI� GLVOLNHV�� QXPEHU� RI� FRPPHQWV�� XSORDGHU� VRXUFH�
�GHQWLVWV��KHDOWKFDUH�LQVWLWXWLRQV�HPSOR\HHV��RWKHUV���DQG�JHQ-
GHU�RI�WKH�QDUUDWRU�LQ�HDFK�YLGHR�LQFOXGHG�LQ�WKH�VWXG\�ZHUH�
UHFRUGHG��7KH�LQWHUDFWLRQ�LQGH[�>�QXPEHU�RI�OLNHV±QXPEHU�RI�
GLVOLNHV����QXPEHU�RI�YLHZV�î�����@�DQG�YLHZLQJ�UDWH�>QXP-
EHU�RI�YLHZV�WLPHV�HODSVHG�VLQFH�XSORDG�î�����@�ZHUH�FDO-
FXODWHG��$GGLWLRQDOO\��WKH�SDUDPHWHUV�RI�WKH�*46��ZKLFK�SUR-
YLGHV�LQIRUPDWLRQ�RQ�WKH�RYH��UDOO�TXDOLW\�RI�WKH�YLGHRV��ZHUH�
DOVR�FDOFXODWHG��5HJDUGLQJ�WKH����YLGHRV�LQFOXGHG�LQ�WKH�VWXG\�

RQ�<RX7XEH�UHODWHG�WR��7HHWKLQJ���LW�ZDV�IRXQG�WKDW�WKH\�ZHUH�
YLHZHG� DQ� DYHUDJH� RI� �������� �� �������� WLPHV�� OLNHG� ����
��������WLPHV��GLVOLNHG���������WLPHV��DQG�UHFHLYHG���������
FRPPHQWV��7KH�*46�VFRUH�IRU�WKH�YLGHRV�ZDV�������������DQG�
WKH�'LVFHUQ�VFRUH�ZDV��������������7KH�VDPH�UHVHDUFKHU�UH-
ZDWFKHG�WKH�YLGHRV��DQG�WKH�,&&�FRHI¿FLHQWV�IRU�*46�DQG�WKH�
UHOLDELOLW\�RI�WKH�LQIRUPDWLRQ�LQGLFHV�ZHUH�IRXQG�WR�EH�������
DQG��������UHVSHFWLYHO\��',6&(51��LQWHU�UHVHDUFKHU�DQDO\VLV�
IRU�*46�VFRUHV�&RKHQ�.DSSD�VFRUH�ZDV�������DQG�������UH-
VSHFWLYHO\�DQG�WKHUH�ZDV�D�KLJK�GHJUHH�RI�UHSURGXFLELOLW\�LQ�
WHUPV�RI�VFRULQJ��:KHQ�FODVVL¿HG�DFFRUGLQJ�WR�WKH�VRXUFH�RI�
WKH�YLGHRV����������Q ���ZHUH�XSORDGHG�E\�GHQWLVWV���������
�Q ����E\�KHDOWKFDUH�LQVWLWXWLRQV�RU�HPSOR\HHV��SHGLDWULFLDQV��
QXUVHV��KRVSLWDOV��SV\FKRWKHUDSLVWV���DQG������Q ����E\�RWK-
HU�<RX7XEH�FKDQQHOV��,Q�WKH�HYDOXDWLRQ�EDVHG�RQ�WKH�VRXUFHV�
RI�WKH�YLGHRV��QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�
EHWZHHQ�WKH�JURXSV��S�!��������7DEOH�,,��

Table I. 
'HVFULSWLYH�VWDWLVWLFDO�FKDUDFWHULVWLFV�RI�WKH�LQFOXGHG�YLGHRV�

Table II. (YDOXDWLRQ�RI�WKH�YLGHRV�DFFRUGLQJ�WR�WKHLU�VRXUFH

1��1XPEHU�RI�YLGHRV��6�'���6WDQGDUG�GHYLDWLRQ��0LQ���0LQLPXP��0D[��0D[LPXP��
�.UXVNDO�:DOOLV�WHVW�S�YDOXHV��7KHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�JURXSV�DV�D�UHVXOW�RI�WKH�WHVW��S!������
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:KHQ�WKH�YLGHRV�ZHUH�JURXSHG�DFFRUGLQJ�WR�WKH�TXDOLW\�RI�
LQIRUPDWLRQ�SURYLGHG��LW�ZDV�GHWHUPLQHG�WKDW������������
YLGHRV�KDG�SRRU�TXDOLW\�FRQWHQW��������������YLGHRV�KDG�
PRGHUDWH�TXDOLW\� FRQWHQW�� DQG� ��� ��������� YLGHRV� KDG�
JRRG�TXDOLW\�FRQWHQW��)LJXUH����

Figure 1. 'LVWULEXWLRQ�RI�9LGHRV�E\�6RXUFH��Q��SHUFHQWDJH���

:KHQ�FDWHJRUL]LQJ�WKH�YLGHRV�EDVHG�RQ�WKH�TXDOLW\�RI�WKH�
LQIRUPDWLRQ� SURYLGHG�� LW� ZDV� REVHUYHG� WKDW� �� ���������
YLGHRV� ZHUH� XSORDGHG� E\� GHQWLVWV�� ��� ��������� YLGHRV�
ZHUH� XSORDGHG� E\� KHDOWKFDUH� SURIHVVLRQDOV� DQG� LQVWLWX-
WLRQV�� DQG� ��� ��������� YLGHRV� ZHUH� XSORDGHG� E\� RWKHU�
FKDQQHOV��)LJXUH����

Figure 2. 'LVWULEXWLRQ�RI�YLGHRV�DFFRUGLQJ�WR�WKH�TXDOLW\�RI�LQIRUPDWLRQ�
SURYLGHG��Q��SHUFHQWDJH���

6WDWLVWLFDO�DQDO\VLV�RI�WKH�YLGHRV�DFFRUGLQJ�WR�WKHLU�VRXUFHV�
ZDV�SHUIRUPHG�DFFRUGLQJ�WR�WKH�.UXVNDO�:DOOLV�WHVW��7KHUH�
ZDV�D�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�JURXSV��S��������
0DQQ�:KLWQH\� 8� WHVW� ZDV� SHUIRUPHG� WR� GHWHUPLQH� WKH�
VRXUFH�RI�WKLV�GLIIHUHQFH��7KH�UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH�
,,,��9LGHRV�ZLWK�JRRG�TXDOLW\�FRQWHQW�ZHUH�IRXQG�WR�KDYH�
D�VLJQL¿FDQWO\� ORQJHU�GXUDWLRQ� WKDQ� WKRVH�ZLWK�PRGHUDWH�
DQG�SRRU�TXDOLW\�FRQWHQW��S�������)XUWKHUPRUH��YLGHRV�RI�
JRRG�DQG�PRGHUDWH�TXDOLW\�KDG�VLJQL¿FDQWO\�KLJKHU�YLHZ�
FRXQWV� WKDQ�WKRVH�RI�SRRU�TXDOLW\��7KH�LQWHUDFWLRQ�LQGH[��
YLHZLQJ�UDWH��GLVFHUQ�VFRUH��DQG�*46�VFRUH�VKRZHG�VLJQLI-
LFDQW�GLIIHUHQFHV�DPRQJ�YLGHRV�ZLWK�JRRG��PRGHUDWH��DQG�
SRRU�TXDOLW\�FRQWHQW��ZLWK�D�GHFUHDVLQJ�WUHQG�REVHUYHG�LQ�
WKHLU�UHVSHFWLYH�YDOXHV��S�������

Table III. 6WDWLVWLFDO�DQDO\VLV�RI�YLGHRV�E\�FRQWHQW�TXDOLW\



Akd Med J 2024;10(3)(URJOX�&DNPDNRJOX�(��DQG�%DNLU�0�

���

7DEOH� ,9� SUHVHQWV� WKH� UHVXOWV� RI� WKH� FRUUHODWLRQ� DQDO\VLV�
RI� WKH� YLGHR� SDUDPHWHUV�� 6LJQL¿FDQW� SRVLWLYH� FRUUHOD-
WLRQV�ZHUH�REVHUYHG�EHWZHHQ� WKH�QXPEHU�RI�YLHZV�� WLPH�
VLQFH� XSORDG�� LQWHUDFWLRQ� LQGH[�� ',6&(51� VFRUH�� DQG�
*46�VFRUH��S����������$�QHJDWLYH�FRUUHODWLRQ�ZDV�IRXQG�

EHWZHHQ� WKH� WLPH� VLQFH�XSORDG� DQG� LQWHUDFWLRQ� UDWH� �S���
�������3RVLWLYH�FRUUHODWLRQV�ZHUH�IRXQG�EHWZHHQ�WKH�QXP-
EHU�RI�YLHZV��OLNHV��GLVOLNHV��FRPPHQWV��DQG�YLHZLQJ�UDWHV��
0RUHRYHU�� SRVLWLYH� FRUUHODWLRQV�ZHUH� LGHQWL¿HG� EHWZHHQ�
WKH�*46��YLHZLQJ�UDWH��DQG�',6&(51�VFRUHV��S���������

DISCUSSION
7KH�+��+\SRWKHVLV�RI�WKLV�VWXG\�ZDV�UHMHFWHG��$�VWDWLVWL-
FDOO\�VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�WKH�TXDOLW\�
RI�<RX7XEH�YLGHRV�RQ� WHHWKLQJ�V\PSWRPV� LQ� LQIDQWV�XS-
ORDGHG�E\�QRQ�KHDOWKFDUH�SURIHVVLRQDOV�DQG�WKH�TXDOLW\�RI�
YLGHRV�XSORDGHG�E\�KHDOWKFDUH�SURIHVVLRQDOV�
3DUHQWV� VHHN� LQIRUPDWLRQ� DERXW� WKHLU� LQIDQWV
� KHDOWK� E\�
FRQGXFWLQJ�RQOLQH�VHDUFKHV�RQ�ZHEVLWHV��VXFK�DV�<RX7XEH��
7KH�SULPDU\�VRXUFH�RI�VXFK�UHVHDUFK�LV�KHDOWKFDUH�SURIHV-
VLRQDOV��KRZHYHU��WKH�DFFHVVLELOLW\�RI�PHGLFDO�LQIRUPDWLRQ�
RQ�WKH�LQWHUQHW�DQG�WKH�GHPDQG�IRU�UHPRWH�KHDOWKFDUH�VHU-
YLFHV�GXULQJ�WKH�&29,'����SDQGHPLF�KDYH�OHG�WR�D�VXUJH�
LQ� WKH� SRSXODULW\� RI� PHGLFDO� FRQWHQW� RQ�<RX7XEH� ������
:LWKLQ� WKH� UHDOP�RI� SHGLDWULF� GHQWLVWU\��<RX7XEH�YLGHRV�
VHUYH�DV�D�YDOXDEOH�VRXUFH�RI�LQIRUPDWLRQ�RQ�YDULRXV�WRSLFV�
LQFOXGLQJ�RUDO�K\JLHQH��HDUO\�FKLOGKRRG�FDULHV��DQG�ÀXR-
ULGH�XVH����������
7KH�REMHFWLYH�RI�WKLV�VWXG\�ZDV�WR�DQDO\]H�WKH�FRQWHQW�RI�
<RX7XEH�YLGHRV�IRFXVLQJ�RQ�WHHWKLQJ�V\PSWRPV�LQ�LQIDQWV��
:LWK�WKH�ULVH�LQ�LQWHUQHW�DQG�VRFLDO�PHGLD�XVDJH��WKHUH�KDV�
EHHQ�D�JURZLQJ�WUHQG�RI�ERWK�KHDOWKFDUH�SURIHVVLRQDOV�DQG�
QRQ�H[SHUWV�VKDULQJ�YLGHRV�UHODWHG�WR�WHHWKLQJ�V\PSWRPV�
LQ�UHFHQW�\HDUV�
:KHQ�WKH�YLGHRV�ZHUH�FODVVL¿HG�DFFRUGLQJ�WR�WKHLU�VRXUF-
HV��GHQWLVWV��KHDOWKFDUH�LQVWLWXWLRQV�DQG�SURIHVVLRQDOV��SH-
GLDWULFLDQV�� QXUVHV�� KRVSLWDOV� DQG� SV\FKRWKHUDSLVWV�� XS-
ORDGHG���������Q� �����RI�WKH�WRWDO�YLGHRV��%R]NXUW�HW�DO��
�����IRXQG�LQ�WKHLU�VWXG\�RQ�LPSDFWHG�FDQLQH�WHHWK�WKDW�WKH�
UDWH�RI�YLGHRV�XSORDGHG�E\�KHDOWK�SURIHVVLRQDOV��GHQWLVWV��
RUWKRGRQWLVWV�� VXUJHRQV�� WR�SURYLGH�HGXFDWLRQDO� LQIRUPD-
WLRQ�ZDV������Q� ������ ,Q�D� VWXG\�HYDOXDWLQJ����YLGHRV�
LQ�������'XPDQ�UHSRUWHG� WKDW�������RI� WKH�YLGHRV�ZHUH�
XSORDGHG� E\� KHDOWK�UHODWHG� SURIHVVLRQDOV� RU�ZHEVLWHV�� ,Q�

DQRWKHU� VWXG\�� WKH� UDWH� RI� YLGHRV� XSORDGHG� E\� RUGLQDU\�
SHRSOH�ZDV�IRXQG�WR�EH��������������$V�D�UHVXOW��<RX7XEH�
YLGHRV�RQ�WKLV�WRSLF�ZHUH�VKDUHG�E\�GLIIHUHQW�SURIHVVLRQDO�
JURXSV� DV�ZHOO� DV�QRQ�SURIHVVLRQDOV��9DULRXV�SDUDPHWHUV�
ZHUH� HPSOR\HG� WR� DVVHVV� WKH� UHOLDELOLW\� RI� WKHVH� YLGHRV��
7KH�DYHUDJH�*46�VFRUH�IRU�RYHUDOO�TXDOLW\�DVVHVVPHQW�ZDV�
FDOFXODWHG�DV������������ZKLFK�LV�VLPLODU�WR�DQRWKHU�VWXG\�
����� 9LGHRV� FDWHJRUL]HG� DV� PRGHUDWH� TXDOLW\� PD\� RIIHU�
YDOXDEOH�LQIRUPDWLRQ�RQ�FHUWDLQ�DVSHFWV�ZKLOH�QHJOHFWLQJ�
RWKHU�LPSRUWDQW�WRSLFV��EXW�VWLOO�SURYLGH�OLPLWHG�\HW�XVHIXO�
LQIRUPDWLRQ�IRU�SDWLHQWV��,Q�WKLV�VWXG\��WKH�KLJK�SUHYDOHQFH�
RI�YLGHRV�UHODWHG�WR�HUXSWLRQ�V\PSWRPV�VKDUHG�E\�QRQ�SUR-
IHVVLRQDOV�KDG�DQ�LPSDFW�RQ�WKH�DYHUDJH�*46�VFRUH��3UH-
YLRXV� UHVHDUFK� KDV� FRQVLVWHQWO\� GHPRQVWUDWHG� WKDW� PRVW�
<RX7XEH�YLGHRV�DUH�XSORDGHG�E\�QRQ�GHQWDO�SURIHVVLRQDOV�
DQG�DUH�FKDUDFWHUL]HG�E\�ORZ�TXDOLW\�������
$FFRUGLQJ�WR�WKH�',6&(51�DQDO\VLV�RI�WKH�H[DPLQHG�YLG-
HRV�LQ�RXU�VWXG\��WKH�DYHUDJH�VFRUH�ZDV�FDOFXODWHG�DV�������
������7KH�DYHUDJH�',6&(51�VFRUH�RI�YLGHRV�SXEOLVKHG�E\�
GHQWDO� SURIHVVLRQDOV�ZDV�KLJKHU� FRPSDUHG� WR� WKRVH�SXE-
OLVKHG� E\� QRQ�GHQWDO� SURIHVVLRQDOV�� 7KHVH� ¿QGLQJV� LQGL-
FDWH�D�KLJKHU�OHYHO�RI�UHOLDELOLW\�LQ�WKH�YLGHRV�DV�DVVHVVHG�
E\�WKH�',6&(51�DQDO\VLV��EXW�LW�VKRXOG�EH�QRWHG�WKDW�IDOVH�
LQIRUPDWLRQ�VKDULQJ�LV�SRVVLEOH�RQ�<RX7XEH�EHFDXVH�RI�WKH�
IUHHGRP�RI�H[SUHVVLRQ�DQG�RIWHQ�XQHGLWDEOH�QDWXUH�RI�WKH�
FRQWHQW�������*LYHQ�WKH�G\QDPLF�QDWXUH�RI�<RX7XEH��LW�LV�
LPSRUWDQW�WR�UHFRJQL]H�WKDW�PHWULFV��VXFK�DV�YLGHR�YLHZV��
OLNHV��GLVOLNHV��DQG�FRPPHQWV��FDQ�ÀXFWXDWH�RYHU�WLPH�DQG�
DUH�VXVFHSWLEOH�WR�PDQLSXODWLRQ��
$OWKRXJK�� XQOLNH� RXU� VWXG\�� DQRWKHU� VWXG\� IRXQG� WKDW�
PHGLXP�TXDOLW\�YLGHR�ZDV� WKH�PRVW� FRPPRQ�� VWDWLVWLFDO�
DQDO\VLV� RI� WKH� UHODWLRQVKLS�EHWZHHQ� WKH�*46� VFRUH� DQG�
WKH� LQWHUDFWLRQ� LQGH[� GHPRQVWUDWHG� VLJQL¿FDQW� GLIIHUHQF-

Table IV. 6WDWLVWLFDO�DQDO\VLV�RI�YLGHRV�E\�FRQWHQW�TXDOLW\
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HV� DPRQJ�YLGHRV�ZLWK�JRRG��PRGHUDWH�� DQG�SRRU�TXDOLW\�
LQIRUPDWLRQ� FRQWHQW�� 7KHVH� ¿QGLQJV� DUH� FRQVLVWHQW� ZLWK�
SUHYLRXV� VWXGLHV� WKDW� KDYH� UHSRUWHG� VLPLODU� DVVRFLDWLRQV�
������������
6WDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�ZHUH�REVHUYHG�DPRQJ�
WKH�JURXSV�ZKHQ�HYDOXDWLQJ�WKH�YLGHRV�EDVHG�RQ�WKHLU�VRXUF-
HV��9LGHRV�ZLWK�JRRG�TXDOLW\�LQIRUPDWLRQ�FRQWHQW�ZHUH�VLJ-
QL¿FDQWO\�ORQJHU� LQ�GXUDWLRQ�WKDQ�WKRVH�ZLWK�PRGHUDWH�RU�
SRRU�TXDOLW\�FRQWHQW�� ,W�ZDV�DOVR�REVHUYHG� WKDW�YLGHRV�RI�
JRRG�DQG�PRGHUDWH�TXDOLW\�KDG�VLJQL¿FDQWO\�KLJKHU�YLHZ-
LQJ�FRXQWV�WKDQ�WKRVH�RI�SRRU�TXDOLW\��3DUHQWV�FDQ�DFTXLUH�
OLPLWHG�NQRZOHGJH�DERXW�WKHLU�LQIDQWV
�WHHWKLQJ�V\PSWRPV��
SRVVLEOH� VLWXDWLRQV� WKH\� PD\� HQFRXQWHU� GXULQJ� WKLV� SUR-
FHVV�� H[SHULHQWLDO� YLGHRV� IRU� FRPSDULVRQ�ZLWK� SHHUV�� DQG�
EUDQG�VSHFL¿F�V\PSWRPDWLF�WUHDWPHQWV�����
$�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�WKH�
TXDOLW\�RI�<RX7XEH�YLGHRV�RQ�WHHWKLQJ�V\PSWRPV�LQ�LQIDQWV�
XSORDGHG�E\�QRQ�KHDOWKFDUH�SURIHVVLRQDOV�DQG�WKH�TXDOLW\�
RI�YLGHRV�XSORDGHG�E\�KHDOWKFDUH�SURIHVVLRQDOV��7KH�YLGHRV�
SUHSDUHG�E\�PHPEHUV�RI�WKH�PHGLFDO�SURIHVVLRQ�WHQGHG�WR�
EH�FRPSOHWH�DQG�PRUH�DFFXUDWH��DQG�RXU�VWXG\�LV�VLPLODU�WR�
WKH�VWXG\�RI�%H]QHU�HW�DO���LQ�WKLV�UHVSHFW������

2XU�VWXG\�KDV�FHUWDLQ�OLPLWDWLRQV��$Q�HYDOXDWLRQ�ZDV�PDGH�
EDVHG�RQ�WKH�¿UVW�UHVXOWV�RI�WKH�NH\ZRUG�UHVHDUFK��$W�WKH�
HQG�RI�HDFK�YLGHR��VLPLODU�YLGHRV�UHFRPPHQGHG�E\�<RX-
7XEH��ZHUH�LJQRUHG��DQG�LQVWHDG�RI�WKHVH�YLGHRV��WKH�¿UVW�
VHDUFK�UHVXOWV�ZHUH�UHWXUQHG�WR�GHWHUPLQH�WKH�QH[W�YLGHR��
,Q� WKLV� FRQWH[W�� WKH� YLHZHU
V� YLGHR� H[SHULHQFH�PD\� YDU\�
GHSHQGLQJ�RQ�LQGLYLGXDO�YLGHR�YLHZLQJ�KDELWV�
$OWKRXJK�WKHUH�LV�D�VLJQL¿FDQW�DPRXQW�RI�GHQWDO�HUXSWLRQ�
LQIRUPDWLRQ� DYDLODEOH� RQ� WKH� <RX7XEH�� SODWIRUP�� RXU�
VWXG\�GRHV�QRW�GLUHFWO\� LQYHVWLJDWH�KRZ� WKLV� LQIRUPDWLRQ�
LV�XVHG�E\�YLHZHUV��7KLV�JDS�PD\�EH�WKH�VXEMHFW�RI�IXWXUH�
VWXGLHV�WR�HYDOXDWH�KRZ�LQIRUPDWLRQ�REWDLQHG�YLD�WKH�,Q-
WHUQHW�FRQWULEXWHV� WR�SDWLHQWV
�DQG�SDUHQWV
�XQGHUVWDQGLQJ�
RI�WKH�GLDJQRVLV��$GGLWLRQDOO\��H[DPLQLQJ�WKH�UROH�RI�RWKHU�
PDMRU�VRFLDO�QHWZRUNV�LQ�GLJLWDO�LQIRUPDWLRQ�WUDQVPLVVLRQ�
PD\�DOVR�EH�FRQVLGHUHG�
*LYHQ�WKDW�LQWHUQHW�XVH�DPRQJ�SDUHQWV�ZLOO�OLNHO\�FRQWLQXH�
WR�LQFUHDVH��RXU�¿QGLQJV�KLJKOLJKW�WKH�FRQWLQXHG�QHHG�IRU�
TXDOLW\� LQIRUPDWLRQ� E\� SDWLHQWV�� SDUHQWV�� DQG� FDUHJLYHUV��
3HGLDWULF� GHQWLVWV�� GHQWLVWV�� DQG� RWKHU� KHDOWKFDUH� SURIHV-
VLRQDOV�VKRXOG�FRQVLGHU�SODWIRUPV�VXFK�DV�<RX7XEH��WR�
HVWDEOLVK�D�IRXQGDWLRQ�RI�UHOLDEOH�LQIRUPDWLRQ�

CONCLUSION
7KH�TXDOLW\�RI� LQIRUPDWLRQ�RQ� WHHWKLQJ�UHODWHG� WRSLFV�RQ�
<RX7XEH�YDULHV��ZLWK�YLGHRV�SRVWHG�E\�QRQSURIHVVLRQDOV��
SDUWLFXODUO\� WKRVH�RI� ORZ�TXDOLW\��5HOLDEOH�<RX7XEH�YLG-
HRV�SXEOLVKHG�E\�SHGLDWULF�KHDOWK�H[SHUWV�ZRXOG�VHUYH�DV�
D�YDOXDEOH�UHVRXUFH�IRU�SDUHQWV�ZKR�FDQQRW�DFFHVV�KHDOWK-
FDUH�IDFLOLWLHV�IRU�YDULRXV�UHDVRQV�VXFK�DV�SDQGHPLFV��)XU-
WKHU�UHVHDUFK�DQG�VXSSRUW�DUH�UHTXLUHG�LQ�WKHVH�DUHDV�
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DoÕVÕQGDQ�X\JXQ�RODELOHFH÷LQL�G�ú�QPHNWH\L]��hONHPL]GH�
0HWLVLOLQH�GLUHQoOL�6WDSK\ORFRFFXV�DXUHXV�J|U�OPH�VÕNOÕ÷Õ�
VHEHEL\OH� NOLQGDPLVLQ� WHGDYLVLQLQ� DPSLULN� EDúODQPDVÕ�
G�ú�Q�OHELOLU�� $QWLEL\RWHUDSLQLQ� HQ� D]� �� J�Q� YHULOPHVL�
NRPSOLNDV\RQ�YH�UHODSVODUÕ�|QOH\HELOLU��

Anahtar Kelimeler: 
$QWLEL\RWLN�'LUHQFL��dRFXN��/HQIDGHQRSDWL

ABSTRACT
Objective: 
/\PSKDGHQLWLV� PRVWO\� RFFXUV� VHFRQGDU\� WR� LQIHFWLRQ�� LW�
PD\�UDUHO\�EH�D�V\PSWRP�RI�DQ�XQGHUO\LQJ�PDOLJQDQW�GLV-
HDVH��,Q�WKLV�VWXG\��ZH�ZDQWHG�WR�LQFUHDVH�RXU�NQRZOHGJH�
RQ� WKH�VXEMHFW�DQG� WR� LGHQWLI\� IHDWXUHV� WKDW�ZLOO�KHOS� WKH�
FOLQLFLDQ�WR�GLDJQRVH�DQG�GHWHUPLQH�WKH�WUHDWPHQW�

Materials and Methods: 
3DWLHQWV� DJHG� EHWZHHQ� ��PRQWK� DQG� ��� \HDUV�ZKR�ZHUH�
GLDJQRVHG� ZLWK� O\PSKDGHQLWLV� LQ� WKH� 3HGLDWULF� 6HUYLFHV�
EHWZHHQ� ����������� DQG� ����������� ZHUH� LQFOXGHG� LQ�
WKH� UHWURVSHFWLYH� VWXG\�� 3DWLHQWV�ZHUH� GLYLGHG� LQWR� WKUHH�
JURXSV�DFFRUGLQJ�WR�WKH�UHJLRQ�RI�O\PSKDGHQLWLV��L��D[LO-
ODU\�O\PSKDGHQLWLV��LL��FHUYLFDO�O\PSKDGHQLWLV�DQG�LLL��LQ-
JXLQDO�O\PSKDGHQLWLV�

Results: 
7ZHQW\�RQH�RI�WKH�SDWLHQWV�ZHUH�PDOH�DQG�WKH�PHGLDQ�DJH�
RI�WKH�SDWLHQWV�ZDV������������PRQWKV��:KLOH�(SVWHLQ�%DUU�
9LUXV�ZDV�GHWHFWHG�PRVW�IUHTXHQWO\��������PHWKLFLOOLQ�UH-
VLVWDQW�6WDSK\ORFRFFXV�DXUHXV���������JURZWK�ZDV�PRVW�
FRPPRQ�LQ�WLVVXH�DQG�DEVFHVV�FXOWXUHV��$PSLFLOOLQ�VXOEDF-
WDP���������DQG�FOLQGDP\FLQ�������ZHUH�WKH�PRVW�FRP-
PRQ� WUHDWPHQWV��:KLOH� ������ RI� WKH� SDWLHQWV� LPSURYHG�
FOLQLFDOO\�ZLWK� WKH� LQLWLDO� WUHDWPHQW�� WKH� WUHDWPHQW� RI� VL[�
SDWLHQWV�ZDV�DGMXVWHG��&�UHDFWLYH�SURWHLQ�DQG�HU\WKURF\WH�
VHGLPHQWDWLRQ�UDWH�OHYHOV�LQ�FHUYLFDO�DQG�LQJXLQDO�O\PSK-
DGHQLWLV�JURXSV�ZHUH�VWDWLVWLFDOO\�VLJQL¿FDQWO\�KLJKHU�WKDQ�
LQ� WKH� D[LOODU\� JURXS� �S��������� /DFWDWH� GHK\GURJHQDVH�
OHYHOV�ZHUH�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�LQJXLQDO�JURXS�WKDQ�
LQ�WKH�RWKHU�WZR�JURXSV��S��������

Conclusion: 
:H�WKLQN�WKDW�LW�PD\�EH�DSSURSULDWH�WR�SHUIRUP�PLFURELR-
ORJLFDO�DQDO\VLV�LQ�SDWLHQWV�ZKR�QHHG�ZDUG�KRVSLWDOL]DWLRQ��
'XH� WR� WKH� SUHYDOHQFH� RI�PHWKLFLOOLQ�UHVLVWDQW� 6WDSK\OR-
FRFFXV�DXUHXV�LQ�RXU�FRXQWU\��HPSLULFDO�LQLWLDWLRQ�RI�FOLQ-
GDP\FLQ�WUHDWPHQW�PD\�EH�FRQVLGHUHG��$GPLQLVWUDWLRQ�RI�
DQWLELRWLFV� IRU�DW� OHDVW���GD\V�FDQ�SUHYHQW�FRPSOLFDWLRQV�
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$NVLOOHU� OHQIDGHQRSDWL� JUXEXQGD� �*UXS� ��� DOWÕ� KDVWD�
��������� VHUYLNDO� OHQIDGHQRSDWL� JUXEXQGD� �*UXS� ��� ���
KDVWD�������YH�LQJXLQDO�OHQIDGHQRSDWL�JUXEXQGD��*UXS����
VHNL]� KDVWD� �������� YDUGÕ��*UXS��¶LQ�\Dú� RUWDQFDVÕ� >����
���������D\@��*UXS���>������������D\@�YH�*UXS��¶WHQ�>�����
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Tablo I. /DERUDWXYDU�%XOJXODUÕ

&53��&�UHDNWLI��SURWHLQ� � �(65��(ULWURVLW�VHGLPDQWDV\RQ�KÕ]Õ� ������������Á$67��$VSDUWDW�DPLQRWUDQVIHUD]��
�$/7��$ODQLQ�DPLQRWUDQVIHUD]� ��/'+��/DNWDW�GHKLGURJHQD]

Tablo II. *UXSODUÕQ�úLND\HW�YH�EXOJXODUÕ�
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$/7�GH÷HUL�*UXS��¶GH� LNL�JUXED�J|UH� LVWDWLVWLNVHO�RODUDN�
DQODPOÕ� \�NVHNWL� �S �������� <LQH� *UXS� �� YH� *UXS� �¶WH�
&53�YH�(65�G�]H\OHUL�*UXS��¶H�J|UH�LVWDWLVWLNVHO�DQODPOÕ�
\�NVHN�VDSWDQGÕ��S���������/'+�G�]H\OHUL�LVH�*UXS��¶WH�
GL÷HU�LNL�JUXED�J|UH�DQODPOÕ�\�NVHNWL��S���������*UXSODU�
DUDVÕQGD� O|NRVLW� G�]H\OHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD� LVWDWLVWLN-
VHO� IDUN� VDSWDQPDGÕ� �S ��������*UXSODUÕQ� D\DNWDQ� DOGÕ÷Õ�
RUDO� WHGDYL� YH� WHGDYL� V�UHOHULQGH� LVWDWLVWLNVHO� RODUDN� DQ-
ODPOÕ�IDUN�YDUGÕ��VÕUDVÕ\OD�S ������S ��������*UXS��¶QLQ�
D\DNWDQ�DOGÕ÷Õ�RUDO�WHGDYL�YH�WHGDYL�V�UHVL�*UXS��¶WHQ�\�N-
VHNWL� �VÕUDVÕ\OD� S ������ S �������� 7�EHUN�OR]� KDVWDODUÕ�
oÕNDUÕODUDN�WHNUDU�EDNÕOGÕ÷ÕQGD�RUDO�WHGDYL�YH�WRSODP�WHGDYL�
V�UHOHUL�DUDODUÕQGD�LVWDWLVWLNVHO�IDUN�J|U�OPHGL��S �������

7$57,ù0$
dDOÕúPDPÕ]� WDQÕPOD\ÕFÕ� ELU� oDOÕúPD� ROXS�� ELULQFLO�
oÕNDUÕPÕPÕ]�VHUYLV�\DWÕúÕ�LKWL\DFÕ�RODQ�KDVWDODUGD�YLUDO�YH�
EDNWHUL\HO�HWNHQOHU�DoÕVÕQGDQ�GLNNDWOL�ROXQPDVÕ�JHUHNWL÷LQL�
G�ú�QPHPL]GLU��$\UÕFD�EDVLW�ELU�WDKOLO�RODQ�SHULIHULN�\D\-
PDQÕQ�OHQIDGHQRSDWL�VHEHEL\OH�VHUYLV�\DWÕúÕ�SODQODQDQ�KHU�
KDVWD\D�\DSÕOPDVÕ��|]J�O�EXOJXODU�YDUOÕ÷ÕQGD�YLUDO�DQWLNRU�
DQWLMHQ�VRQXoODUÕ�oÕNDQD�NDGDU�\RO�J|VWHULFL�RODFD÷ÕQD�LQD��
QÕ\RUX]��056$�VÕNOÕ÷Õ�VHEHEL\OH��ONHPL]GH�EX�KDVWDODUGD�
NOLQGDPLVLQ�WHGDYLVLQLQ�DPSLULN�EDúODQPDVÕ�G�ú�Q�OHELOLU��
<DNÕQ� WDULKOL� \DSÕOPÕú� oDOÕúPDODU� HUNHN� VD\ÕVÕQÕQ�
oDOÕúPDPÕ]GDNL� JLEL� GDKD� ID]OD� ROGX÷XQX� J|VWHUPLúWLU�
����� �����$QFDN� GL÷HU� oDOÕúPDODUD� J|UH� \Dú� RUWDODPDODUÕ�
oDOÕúPDPÕ]GDQ� GDKD� N�o�NW�� ����� ����� dDOÕúPDPÕ]GDNL�
\Dú� JUXEX� RUWDODPDVÕ� ELUD]� GDKD� \�NVHNWL�� EX� GXUXPXQ�
FR÷UD¿� VHEHSOHUH� ED÷OÕ� ROPDVÕ� G�ú�Q�OHELOLU�� g]HOOLNOH�
RNXO�oD÷ÕQGDNL�HUNHN�oRFXNODUGD�OHQIDGHQRSDWL�VHEHEL\OH�

Tablo III. /HQIDGHQRSDWLQLQ�EXOXQGX÷X�E|OJH�YH�VRQ�WDQÕODUÕQ�GH÷HUOHQGLULOPHVL

Tablo IV. *UXSODU�DUDVÕQGD�WHGDYL�YH�\DWÕú�V�UHOHULQLQ�NDUúÕODúWÕUÕOPDVÕ

*UXSODUÕQ�WHGDYL�YH�\DWÕú�V�UHOHULQLQ�NDUúÕODúWÕUPDODUÕ�7DEOR�,9¶WH�J|VWHULOPLúWLU��
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VHUYLV�\DWÕúÕ�LKWLPDOL�DoÕVÕQGDQ�GDKD�GLNNDWOL�ROXQPDVÕ�JH-
UHNWL÷LQL�G�ú�QPHNWH\L]�

dDOÕúPDPÕ]GD�KDVWDODUÕQ� HQ� VÕN�EDúYXUX� VHEHSOHUL� úLúOLN��
D÷UÕ� YH� DWHúWL�� /HQIDGHQRSDWL� WDQÕVÕ� NRQXODQ� oRFXNODUÕQ�
HQ�VÕN�EDúYXUX�VHEHSOHUL�oDOÕúPDPÕ]D�EHQ]HU�úHNLOGH�D÷UÕ��
úLúOLN�YH�DWHúWL�����������6DSWDQDQ�HN��VÕN�VHEHS�JHQHOOLNOH�
(%9�RODUDN�J|U�OG����������������dDOÕúPDPÕ]GD�GD�(%9�
HQ�VÕNNHQ��RQX�GL÷HU��VW�VROXQXP�\ROX�HQIHNVL\RQX�VHEHS��
OHUL� WDNLS� HWWL��$PHULND�%LUOHúLN�'HYOHWOHUL� �$%'�¶QGHNL�
HQ�VÕN�SDUD]LWLN�HQIHNVL\RQ�VHEHEL�RODQ�7R[RSOD]PD�JRQ-
GLL�GH�VDSWDGÕ÷ÕPÕ]�HWNHQOHU�DUDVÕQGD\GÕ�������<LQH�GL÷HU�
ELU� VÕN� VHEHS�RODQ�%DUWRQHOOD�KHQVHODH¶QLQ� VHEHS�ROGX÷X�
NHGL�WÕUPÕ÷Õ�KDVWDOÕ÷Õ�GD�LNL�KDVWDGD�PHYFXWWX��dR÷X�YDND-
GD� VHURORMLN� WHVWOHU� LOH� WDQÕ� NR\PDN� ]RUGXU� YH� EL\RSVLGH�
KLVWRORMLN�RODUDN�JUDQ�ORPDW|]�J|U�Q�P�PHYFXWWXU� ������
7DQÕVÕ�]RU�NRQXODELOHQ�EX�GXUXPODU�LoLQ�KDVWDODUGDQ�DQDP��
QH]�DOÕUNHQ�GLNNDW�HWPHN��WDQÕ�YH�WHGDYLGH�KHNLPLQ�LúOHULQL�
NROD\ODúWÕUDELOLU��$\UÕFD� KHU� QH� NDGDU� EL]LP� oDOÕúPDPÕ]-
GD� SHULIHULN� \D\PDODU� QRUPDO� J|U�OP�ú� ROVD� GD� HQ� VÕN�
VHEHSOHULQ� D\UÕPÕ� LoLQ� oRN� GH÷HUOLGLU�� (%9¶GH� 'RZQH\�
K�FUHOHULQLQ�J|U�OPHVL��VHURORML�VRQXoODUÕ�oÕNDQD�NDGDU�\RO�
J|VWHULFL�RODELOLU����������

dDOÕúPDPÕ]D�VHUYLVH�\DWÕUÕODQ�KDVWDODU�GDKLO�HGLOGL÷L� LoLQ�
W�P� KDVWDODUÕQ� J|U�QW�OHPHVL� YDUGÕ�� 8OXVDO� UHKEHUOHU� LOH�
WDP�ELU�¿NLU�ELUOL÷L�ROPDPDVÕQD�NDUúÕ�ED]Õ�X]PDQODU�XOWUD-
VRQRJUD¿QLQ�ELULQFL�EDVDPDN�WHWNLNOHUL�DUDVÕQGD�ROPDPDVÕ�
JHUHNWL÷LQL� V|\OHPHNWHGLU� ������ )DNDW� \DWÕú� JHUHNWLUHQ��
WHGDYL\H�UD÷PHQ�NOLQLN�JHULOHPH�VDSWDQPD\DQ��PDOLJQLWH�
DoÕVÕQGDQ� ULVN� IDNW|U�� WDúÕ\DQ� KDVWDODUGD� XOWUDVRQRJUD-
¿� WHUFLK� HGLOHELOHFH÷LQL� G�ú�QPHNWH\L]��<DWÕú� |QFHVLQGH�
DEVH� PHYFXGL\HWLQL� VDSWDPDN� YH� WHGDYL\H� FHYDEÕQ� NRQ-
WURO�Q��VD÷ODPDN�LoLQ�XOWUDVRQRJUD¿��EDVLW��KÕ]OÕ�YH�XFX]�
ELU�\|QWHP�RODUDN�NXOODQÕODELOLU�

<DSÕODQ� oDOÕúPDODUGD� E|OJHVHO� RODUDN� PHWLVLOLQ� GLUHQoOL�
VWD¿ORNRN� RUDQODUÕQÕQ� oRN� GH÷LúNHQ� ROGX÷X� J|U�OP�úW�U�
��������������g]HOOLNOH�$%'�JLEL�PHWLVLOLQ�GLUHQoOL�VXúODUÕQ�
\�NVHN�ROGX÷X��ONHOHUGH�DPSLULN�WHGDYLQLQ�EX�GXUXP�J|]�
|Q�QH� DOÕQDUDN� EDúODQPDVÕ� |QHULOPHNWHGLU� ������ $YUXSD�
YH�'R÷X�$V\D¶GD�PHWLVLOLQ�GX\DUOÕ�VXúODU�GDKD�ID]OD�LNHQ�
�ONHPL]GH�PHWLVLOLQ�GLUHQoOL� VXú�RUDQÕQÕQ�\�NVHN�ROGX÷X�
J|U�OPHNWHGLU� ����� ����� dDOÕúPDPÕ]GD� GD� HQ� VÕN� RODUDN�
056$� J|U�OP�ú� ROXS�� �ONHPL]GH� DPSLULN� WHGDYL� UHMLPL�
SODQODQÕUNHQ�EX�GXUXPXQ�J|]�|Q�QH�DOÕQPDVÕ�JHUHNWL÷LQL�
YH�LOHUL\H�\|QHOLN�GDKD�NDSVDPOÕ�oDOÕúPDODUD�LKWL\Do�ROGX��
÷XQX�G�ú�QPHNWH\L]��

$YXVWUDO\D� YH� $YUXSD� JLEL� 056$� \D\JÕQOÕ÷ÕQÕQ� G�ú�N�
ROGX÷X� E|OJHOHUGH�� HQ� \D\JÕQ� SDWRMHQOHU� ROPD\D� GHYDP�
HGHQ�066$�YH�*UXS�$�6WUHSWRNRNODUD�NDUúÕ�J�oO��EDNWHUL��
VLGDO� DNWLYLWHVL� QHGHQL\OH� ELULQFL� EDVDPDN� WHGDYL� RODUDN�
GDU� VSHNWUXPOX� EHWD�ODNWDP� DQWLEL\RWLNOHU� |QHULOPHNWH-
GLU� ������ %L]LP� oDOÕúPDPÕ]GD� KDVWDODUÕPÕ]ÕQ����¶ÕQGDQ�
ID]ODVÕ� DPSLVLOLQ�VXOEDNWDP� LOH� WHGDYL� HGLOGL��<DUÕVÕQGDQ�
oR÷XQD�EX�WHGDYLQLQ�\DQÕQD�NOLQGDPLVLQ�WHGDYLVL�HNOHQGL��
.OLQGDPLVLQLQ� GHUL� YH� \XPXúDN� GRNX� HQIHNVL\RQODUÕQGD�

NXOODQÕPÕ�JHQHOOLNOH�056$¶\D�NDUúÕ�HWNLQOL÷LQLQ�\DQÕ�VÕUD�
DQWL�WRNVLQ�HWNLOHUL��\XPXúDN�GRNXODUD�P�NHPPHO�SHQHW-
UDV\RQX�YH�E�\�PHQLQ�GXUD÷DQ�ID]ÕQGD�EDNWHULOHUL�|OG�U-
PHGHNL�HWNLQOL÷LQH�GD\DQÕU�����������$PD�VRQ�]DPDQODUGD�
NOLQGDPLVLQ� GLUHQFLQLQ� GH� \�NVHOGL÷L� LOH� LOJLOL� \D\ÕQODUÕQ�
DUWÕúÕ� NOLQGDPLVLQ� NXOODQÕPÕ� |QFHVLQGH� GH� GLNNDWOL� ELU�
NDUDU� YHUPH\L� JHUHNWLUPHNWHGLU� ������dDOÕúPDPÕ]GD� \DO-
QÕ]FD� ELU� KDVWD\D� �o�QF�� NXúDN� VHIDORVSRULQ� EDúODQGÕ÷Õ�
J|U�OG��� .�UHVHO� RODUDN� DUWDQ� DQWLPLNUREL\DO� GLUHQo�
RUDQODUÕ� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� E�\�N� |Oo�GH� �o�QF��
NXúDN�VHIDORVSRULQOHU�GDKLO�ROPDN��]HUH�DúÕUÕ�DQWLEL\RWLN�
NXOODQÕPÕ� \DNÕQGDQ� G�]HQOHQPHOLGLU� ������ %X�� |]HOOLNOH�
EDNWHUL\HO� OHQIDGHQRSDWL� JLEL� GDU� VSHNWUXPOX� DMDQODUÕQ�
WHUFLK�HGLOGL÷L�KDVWDODUGD�GDKD�GD�|QHPOL�KDOH�JHOPHNWH-
GLU��%DNWHUL\HO� OHQIDGHQRSDWL�ED÷ODPÕQGD�GDU�VSHNWUXPOX�
DQWLPLNUREL\DOOHULQ�X\JXQ�NXOODQÕPÕQÕ�VD÷ODPDN�LoLQ�|Q-
OHPOHU� DOÕQPDVÕ� JHUHNHFHNWLU�� %XJ�QH� NDGDU�� KLoELU� UDQ-
GRPL]H�NRQWUROO��oDOÕúPD��\HWLúNLQOHUGH�YH\D�oRFXNODUGD�
DNXW�EDNWHUL\HO�OHQIDGHQRSDWL�YH\D�GHUL�YH�\XPXúDN�GRNX�
HQIHNVL\RQODUÕ� LoLQ� NOLQGDPLVLQ� LoHUHQ� YH� LoHUPH\HQ� EH-
WD�ODNWDPODUÕQ�NXOODQÕPÕQÕ�NDUúÕODúWÕUPDPÕúWÕU��%X�NRQXODU�
KDNNÕQGD�JHQLú�NDSVDPOÕ�YH�SURVSHNWLI�oDOÕúPDODUD�LKWL\Do�
YDUGÕU�

dDOÕúPDPÕ]GD� DPSLVLOLQ�VXOEDNWDP�YH� NOLQGDPLVLQ� WHGD-
YL�UHMLPL�LOH�KDVWDODUÕQ�EHúWH�G|UG�Q�Q�G�]HOGL÷L�J|U�OG���
7HGDYLVL� GH÷LúWLULOHQ� KDVWDODUÕQ� LNLVLQLQ� W�EHUN�OR]� OHQ-
IDGHQRSDWL� VDSWDQPDVÕ� VHEHEL\OH� WHGDYLQLQ� GH÷LúWLULOGL÷L�
DQODúÕOGÕ��$\UÕFD� D]LWURPLVLQ� EDúODQDQ� LNL� KDVWD� GD� NHGL�
WÕUPÕ÷Õ�WDQÕVÕ�DOPÕú�KDVWDODUGÕ��dR÷X�NHGL�WÕUPÕ÷Õ�KDVWDOÕ÷Õ�
NHQGL�NHQGLQL�VÕQÕUODU�DPD�\D\ÕOÕP�YH� Lo�RUJDQ� WXWXOXPX�
LKWLPDOLQH� NDUúÕ� X]PDQODU� D]LWURPLVLQ� DQWLEL\RWHUDSLVL�
LOH� WHGDYLVLQL�|QHUPHNWHGLU� ������$\UÕFD� WHGDYL� LOH� VHPS-
WRP� V�UHVLQLQ� NÕVDOGÕ÷Õ� ELOGLULOPLúWLU� ������ � .HGL� WÕUPÕ÷Õ�
KDVWDOÕ÷ÕQGD� D]LWURPLVLQ� WHGDYLVL� LOH� LOJLOL� oDOÕúPDODU�
PHYFXWNHQ�� GL÷HU� DQWLEL\RWHUDSLOHU� LOH� LOJLOL� GDKD� JHQLú�
NDSVDPOÕ�oDOÕúPDODUD�LKWL\Do�YDUGÕU�

dDOÕúPDPÕ]GD� KDVWDODUÕQ� \DWÕú� V�UHVL� �� ������� J�Q�� KDV-
WDQHGH� LQWUDYHQ|]� WHGDYL� V�UHVL� �� ������� J�Q� VDSWDQGÕ��
$\DNWDQ�DOÕQDQ�RUDO�WHGDYL�V�UHVL�LVH���������J�QG���<DNÕQ�
WDULKOL�\DSÕOPÕú�ELU�oDOÕúPDGD�NRPSOLNH�ROPD\DQ�KDVWDOÕN-
WD�����������J�Q��NRPSOLNH�KDVWDOÕNWD�����������J�Q�KDV-
WDQHGH� LY� WHGDYL� DOGÕ÷Õ� WRSODP� WHGDYL� V�UHVLQLQ� LVH�NRP-
SOLNH� ROPD\DQ� KDVWDOÕ÷Õ� RODQ� oRFXNODU� WRSODP� ���� �� ����
J�Q�YH�NRPSOLNH�KDVWDOÕN�JUXEXQGD������������J�Q�ROGX÷X�
J|U�OP�úW�U�������8]PDQODU�JHQHOOLNOH�oDOÕúPDPÕ]GD�ROGX��
÷X� JLEL� RUWDODPD� \HGL� J�QO�N� WHGDYLQLQ� \HWHUOL� ROGX÷X�
NRQXVXQGD� KHP¿NLUOHUGLU� ������ dDOÕúPDPÕ]� UHWURVSHNWLI�
ELU� oDOÕúPD� ROGX÷X� LoLQ� KDVWDODUÕ� NRPSOLNH� YH� NRPSOLNH�
ROPD\DQ� úHNOLQGH� D\ÕUW� HGHPHGLN�� g]HOOLNOH� WDEXUFXOXN�
VRQUDVÕ� RUDO� WHGDYL� NXOODQÕP� V�UHOHULQLQ�� SURVSHNWLI� ELU�
oDOÕúPD� \DSÕODUDN� WDP� RODUDN� WHVSLW� HGLOPHVL� oRFXNODUGD�
WHGDYL� SURWRNRO�Q�Q� EHOLUOHQPHVL� DGÕQD� \DUDUOÕ� RODELOLU��
dDOÕúPDPÕ]GD�� QHUHGH\VH� KDVWDODUÕQ� WDPDPÕQD� \DNÕQÕQÕQ�
W�P�WHGDYLVL�\DWÕú�V�UHVL�ER\XQFD�KDVWDQHGH�WDPDPODQPÕú�
ROXS��WDEXUFXOXN�VRQUDVÕ�RUDO�WHGDYL�LOH�GHYDP�HWPHN�\H��
ULQH�NOLQLN�RODUDN�WDPDPHQ�G�]HOPH�RODQD�NDGDU�KDVWDQH�
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\DWÕúÕQÕQ�GHYDP�HWWL÷L�IDUN�HGLOPLúWLU��%X�GD�ED]Õ�GXUXP-
ODUGD�KHP�PDOL\HW�KHP�GH�]DPDQ�DoÕVÕQGDQ��KHP�KHNLPL�
KHP� GH� KDVWD\Õ� \RUDQ� ELU� GXUXP� RODELOPHNWHGLU�� +DQ-
JL� KDVWDODUÕQ� HUNHQ� WDEXUFX� HGLOHUHN�RUDO� WHGDYL� LOH� WDNLS�
HGLOHELOHFH÷LQL� J|VWHUHFHN� HN� oDOÕúPDODUD� LKWL\Do� YDUGÕU��
g]HOOLNOH� RNXO� \Dú� JUXEX� oRFXNODUGD�� RNXOD� JLGLOPH��
\HQ� J�Q� VD\ÕVÕQÕQ� D]DOWÕOPDVÕ� DoÕVÕQGDQ� |QHPOLGLU��<LQH�
oDOÕúPDPÕ]GD�LON�VHPSWRP�LOH�WDQÕ�DUDVÕQGD�JHoHQ�V�UH���
������� �������������� J�Q�RODUDN�J|U�OG���<DNÕQ�G|QHPOL�
ELU�DUDúWÕUPDGD�GD�LON�VHPSWRP�LOH�EDúYXUX�DUDVÕQGDNL�V�UH�
����������J�Q�RODUDN�EXOXQPXúWXU�������hONHPL]GH�VHPS-
WRPODU�VRQUDVÕ�EDúYXUXQXQ�HUNHQ�WHúKLV�YH�GR÷UX�WHGDYL�LOH�
KDVWDODUÕQ� \DWÕú� V�UHVLQLQ� D]DOWÕODELOHFH÷L�� NRPSOLNDV\RQ�
YH�Q�NV�ROPDGDQ�KDVWDODUÕQ�QRUPDO�KD\DWÕQD�G|QPHVLQLQ�
VD÷ODQDELOHFH÷LQL�G�ú�QPHNWH\L]��

'L÷HU�oDOÕúPDODUD�EHQ]HU�úHNLOGH�EL]LP�oDOÕúPDPÕ]GD�GD�
HQ�VÕN�VHUYLNDO�OHQIDGHQRSDWL�KDVWDVÕ�YDUGÕ�����������*UXS�
�¶LQ�\Dú�RUWDODPDVÕ��GL÷HU�LNL�JUXSWDQ�\�NVHNWL��7DUDIÕPÕ]-
FD� EX� NRQX� LOH� LOJLOL� ELU� OLWHUDW�U� ELOJLVL� EXOXQDPDPÕúWÕU��
$PD� EX� GXUXPXQ�� DNVLOOHU� OHQIDGHQRSDWLL� � DLOHOHULQ� YH�
N�o�N�\DúWD�oRFXNODUÕQ�IDUN�HWPHVLQGHNL�]RUOXN�VHEHEL\OH��
GDKD�\�NVHN�\Dú�JUXSODUÕQGD�J|U�OG�÷�Q��G�ú�QPHNWH\L]�

*UXSODUÕQ� NDUúÕODúWÕUÕOPDVÕQGD� *UXS� �¶GH� $/7� VHYL\HOH��
ULQLQ� DQODPOÕ� \�NVHN� ROPDVÕQÕQ� VHEHELQLQ�� oDOÕúPDPÕ]GD�
(%9¶QLQ�HQ�VÕN�*UXS��¶GH�J|U�OPHVL�YH�(%9¶\H�ED÷OÕ�$/7�
\�NVHNOLNOHULQLQ� ROPDVÕQD� ED÷OÕ� ROGX÷XQX� G�ú�QPHNWH\L]�
������*UXS���YH�*UXS���KDVWDODUÕQGD�&53�YH�6HGLP�G�]H\-
OHULQLQ� *UXS� �� KDVWDODUÕQGDQ� \�NVHN� ROPDVÕQÕQ� VHEHEL��
*UXS��¶GH�GDKLO�KDVWDODUÕQ�VHPSWRP�LOH�KDVWDQH�EDúYXUXVX�
DUDVÕQGD� JHoHQ� V�UHQLQ� GL÷HU� LNL� JUXED� J|UH� \�NVHN� RO-
PDVÕ��OHQIDGHQRSDWLOHULQ�JHQHOOLNOH�NHQGL�NHQGLOHULQL�VÕQÕU-
ODPDVÕ� VHEHEL\OH�EDúYXUX� DQÕQGD� DNXW� ID]� UHDNWDQODUÕQGD�
G�ú�NO�N�VDSWDPÕú�RODELOLUL]������/'+�G�]H\OHULQLQ�*UXS�
�¶WH�\�NVHN�ROPD�VHEHEL�LVH�KHSDWRVSOHQRPHJDOL�VDSWDQDQ�
KDVWDQÕQ�EX�JUXSWD�ROPDVÕ�\�]�QGHQ�RODELOLU������

dDOÕúPDQÕQ�6ÕQÕUOÕOÕNODUÕ
dDOÕúPDPÕ]�NÕVÕWOÕOÕ÷Õ�WHN�PHUNH]�YH�UHWURVSHNWLI�ELU�oDOÕú-
PD� ROPDVÕ\GÕ�� 9HULOHULQH� HULúLOHPH\HQ� KDVWDODU� ROGX÷X�
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ÖZET
Amaç:
+E�'�3XQMDE� �'�/RV�$QJHOHV�RODUDN�GD�ELOLQLU��� oHNLQLN�
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KHWHUR]LJRWOX÷X��RUWD�GHUHFHGH�KHPROLWLN�DQHPL�J|VWHUGL��
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+HPRJORELQ�'��+HPRJORELQ�6��%HWD�WDODVHPL��+HPRJOR�
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INTRODUCTION
+E�'�3XQMDE��ȕ����*+���*OX�ĺ�*OQ��LV�DQ�LQKHULWHG�KH�
PRJORELQ�YDULDQW��+HPRJORELQ�'��+E�'��GLIIHUV�IURP�+E�
$� DV� D� UHVXOW� RI� WKH� VWUXFWXUDO� GLIIHUHQFH� RI� EHWD�JORELQ�
FKDLQ�DW�SRVLWLRQ������ZKHUH�JOXWDPLQH�UHSODFHV�JOXWDPLF�
DFLG������,W�LV�DOVR�NQRZQ�DV�KHPRJORELQ�'�/RV�$QJHOHV��
+HPRJORELQ�'�LV�WKH�WKLUG�PRVW�FRPPRQ�KHPRJORELQRS�
DWK\�LQ�WKH�ZRUOGZLGH�DIWHU�+E�6�DQG�+E�&�DQG�LW�LV�TXLWH�
SUHYDOHQW�LQ�3DNLVWDQ��1RUWKZHVW�,QGLD��&KLQD�DQG�0LGGOH�
(DVWHUQ�FRXQWULHV��������$OWKRXJK�KHPRJORELQ�'�JHQHUDOO\�
UHPDLQV�KHPDWRORJLFDOO\�VLOHQW� LQ�KHWHUR]\JRXV�IRUP�� LWV�
FRPSRXQG�KHWHUR]\JRVLW\�ZLWK�RWKHU�KHPRJORELQRSDWKLHV�
FDQ� FDXVH� PLOG� WR� VHYHUH� FOLQLFDO� V\PSWRPV� ������� +R�
PR]\JRVLW\�IRU�+E�'��+E�''��LV�REVHUYHG�LQIUHTXHQWO\��
+RPR]\JRXV�+E�'�FDVHV�DUH�XVXDOO\�DV\PSWRPDWLF��EXW�
LQ� UDUH� FDVHV��PLOG� KHPRO\WLF� DQHPLD�PD\� EH� REVHUYHG��
���� ���� &RPSRXQG� KHWHUR]\JRVLW\� IRU� +E� '�3XQMDE� DQG�
ȕ�WKDODVVHPLD��%RWK�+E�'�ȕ��WKDO�DQG�+E�'�ȕ��WKDO��KDV�
EHHQ� UHSRUWHG� LQ� GLIIHUHQW� VWXGLHV� ���� �������� ,Q� WKH� OLW�
HUDWXUH�� FRPSRXQG� KHWHUR]\JRVLW\� IRU�+E�'�3XQMDE� DQG�

ȕ�WKDODVVHPLD� KDYH� EHHQ� UHSRUWHG� LQ� D� OLPLWHG� QXPEHU�
RI�FDVHV����������,Q�WKRVH�VWXGLHV��LW�KDV�EHHQ�VKRZQ�WKDW�
SDWLHQWV�ZLWK�+E�'�ȕ�WKDO�KDG�PLOG�WR�PRGHUDWH�DQHPLD��
&RPELQHG�KHWHUR]\JRVLW\�RI�+E�'�3XQMDE�DQG�+E�6��+E�
6�'��VKRZV�FOLQLFDO�VLPLODULW\�WR�KRPR]\JRXV�VLFNOH�FHOO�
�+E66��GLVHDVH��,Q�DGGLWLRQ�WR�FDVHV�ZLWK�PLOG�DQG�PRGHU�
DWH�V\PSWRPV��FDVHV�ZLWK�VHYHUH�FOLQLFDO�¿QGLQJV�VXFK�DV�
DFXWH�FKHVW�V\QGURPH��$&6���KDYH�EHHQ�UHSRUWHG�����������
,Q� WKLV� VWXG\�� WKH� FOLQLFDO� DQG� ODERUDWRU\� IHDWXUHV� RI�+E�
''��+E�6�'��+E�'�ȕ�WKDO�FDVHV��IROORZHG�LQ�SHGLDWULF�KH�
PDWRORJ\�RQFRORJ\�GHSDUWPHQW��DUH�SUHVHQWHG��7R�FODULI\�
WKH�KHPDWRORJLFDO�SLFWXUH�RI�+E�'��HU\WKURF\WH�SDUDPHWHUV�
RI�+E�'�FDUULHUV�ZHUH�DOVR�HYDOXDWHG�LQ�WKH�VWXG\�

MATERIAL and METHODS
:H�UHSRUW���+E�'�FDVHV�LQ�FRPELQDWLRQ�ZLWK�GLIIHUHQW�KH�
PRJORELQRSDWKLHV�DQG����+E�'�WUDLWV��GLDJQRVHG�DW�$NGH��
QL]�8QLYHUVLW\�+RVSLWDO��3HGLDWULF�+HPDWRORJ\�2QFRORJ\�
'HSDUWPHQW��7KH�GDWD�ZDV�UHYLHZHG�UHWURVSHFWLYHO\�IURP�
SDWLHQW� FKDUWV� DQG� HOHFWURQLF� UHFRUGV��&OLQLFDO� FKDUDFWHU�
LVWLFV�DQG�ODERUDWRU\�GDWD��VXFK�DV�HU\WKURF\WH�SDUDPHWHUV�
LQ�FRPSOHWH�EORRG�FRXQW�DQDO\VLV��+E�HOHFWURSKRUHVLV�DQG�
PXWDWLRQ�DQDO\VLV��ZHUH� UHFRUGHG��+E�'�GLDJQRVHV�ZHUH�
PDGH� XVLQJ� KLJK�SHUIRUPDQFH� OLTXLG� FKURPDWRJUDSK\�
�+3/&��DQG�FRQ¿UPHG�E\�PROHFXODU�DQDO\VLV��

RESULTS
,Q�RXU�VWXG\��ZH�SUHVHQW�WKH�GDWD�RI����FDVHV��FDUU\LQJ�DW�
OHDVW�RQH�+E�'�PXWDWLRQ��1LQH�RI�WKHVH�FDVHV�ZHUH�PDOH�
DQG���ZHUH�IHPDOH��7KH�DJHV�RI�SDWLHQWV�DW�DGPLVVLRQ�WR�
RXU�FHQWHU��ZHUH� WDNHQ�DV�D�EDVLV��DQG�UDQJHG�EHWZHHQ���
PRQWKV�DQG����\HDUV��:H�SUHVHQW�D�WRWDO�RI���FDVHV��ZKR�
KDG� KRPR]\JRXV� +E� '� DQG� FRPELQHG� KHWHUR]\JRVLW\�
RI�+E�'�ZLWK� RWKHU� KHPRJORELQRSDWKLHV��7KH�PHDQ� DJH�
RI� WKHVH�FDVHV� ���PDOHV�DQG��� IHPDOHV��ZDV�������\HDUV�
���PRQWKV���� \HDUV��� /DERUDWRU\� GDWD� IRU� WKHVH� FDVHV� LV�
VKRZQ�LQ�7DEOH�,��:H�DOVR�SUHVHQW� WKH�GDWD�IRU����+E�'�
FDUULHUV����PDOHV����IHPDOHV���7DEOH�,,����7KH�PHDQ�DJH�RI�
WKHVH�FDVHV�ZDV�IRXQG�DV������\HDUV�

Cases with Hb DD
:H�UHSRUW�WZR�FDVHV��&DVH���DQG�&DVH����ZLWK�KRPR]\JRWH�
+E�'�GLVHDVH��%RWK�SDWLHQWV�KDG�QR�FOLQLFDO�SUREOHPV��/DER��
UDWRU\�¿QGLQJV�RI�WKH�SDWLHQWV�DUH�VKRZQ�LQ�7DEOH�,��&DVH���
KDG�QRUPDO�KHPRJORELQ�DQG�0&9�OHYHOV��EXW�&DVH���KDG�
PLOG�PLFURF\WLF�DQHPLD��6LQFH�KLV�IHUULWLQ�YDOXH�ZDV�ORZHU�
WKDQ� WKH�QRUPDO� OHYHOV�� LQ� WKH�FDVH�� DQHPLD�ZDV� WKRXJKW�
WR�EH�FDXVHG�E\�LURQ�GH¿FLHQF\�DQG�RUDO�LURQ�PHGLFDWLRQ�
ZDV�DGPLQLVWHUHG��$IWHU�LURQ�WUHDWPHQW��WKH�+E�OHYHO�RI�WKH�
SDWLHQW�LQFUHDVHG�WR�QRUPDO�OHYHO��+RZHYHU��GHVSLWH�WKH�LQ�
FUHDVH�WKH�0&9�YDOXH�RI�WKLV�SDWLHQW�GLG�QRW�UHDFK�WKH�QRU�
PDO�OHYHO��0&9�YDOXH�LQFUHDVHG�IURP������WR��������6LQFH�
0&9�YDOXH�GLG�QRW�LPSURYH�DV�D�UHVXOW�RI�LURQ�WUHDWPHQW�
LQ�WKLV�SDWLHQW��KHPRJORELQ�HOHFWURSKRUHVLV�ZDV�SHUIRUPHG�
DQG�+E�'�YDULDQW�ZDV�GHWHFWHG��&DVH���ZDV�GLDJQRVHG�DV�
D� UHVXOW� RI� WKH�PDQGDWRU\� SUHPDULWDO� KHPRJORELQRSDWK\�
VFUHHQLQJ�SURJUDP��$V�VHHQ�LQ�7DEOH�,��WKLV�SDWLHQW�GLG�QRW�
KDYH�DQHPLD�DQG�ORZ�0&9��
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Table I. 7KH�FOLQLFDO�DQG�ODERUDWRU\�FKDUDFWHULVWLFV�RI�KHPRJORELQ�'�YDULDQWV

Table II. 7KH�FOLQLFDO�DQG�ODERUDWRU\�FKDUDFWHULVWLFV�RI�WKH�+E�'�WUDLWV
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&DVHV�ZLWK�+E�'�ȕ�WKDO
7KHUH�DUH�WKUHH�+E�'�ȕ�WKDO�FDVHV��IROORZHG�LQ�RXU�FHQWHU�
�7DEOH�,���$OO�RI�WKH�FDVHV�KDG�PLOG�PLFURF\WLF�DQHPLD�DQG�
KDG�QR�KLVWRU\�RI�WUDQVIXVLRQ��ȕ WKDODVVHPLD�PXWDWLRQ��,96�
,������*!$��ZDV�IRXQG�LQ�WZR�VLVWHUV��&DVH���DQG�&DVH����
DQG�WKH�PDOH�SDWLHQW��&DVH����KDG�D�ȕ��PXWDWLRQ��)VF����
��&����6LQFH�EHWD�WKDODVVHPLD�FDUULDJH�ZDV�GHWHFWHG�LQ�WKH�
PRWKHU�RI�WKH�VLEOLQJV�GXULQJ�H[DPLQDWLRQV�IRU�WKH�HWLROR�
J\�RI�DQHPLD��WKH\�ZHUH�HYDOXDWHG�IRU�VFUHHQLQJ�SXUSRVHV�
ZKHQ�&DVH���ZDV� WZHOYH�\HDUV�ROG�DQG�&DVH���ZDV�¿YH�
\HDUV�ROG��,Q�FRPSOHWH�EORRG�FRXQWV�IHUULWLQ�YDOXHV�RI�WKH�
FDVHV�ZHUH�ZLWKLQ� QRUPDO� OLPLWV� DQG�0&9� YDOXHV�ZHUH�
VLJQL¿FDQWO\�ORZ��7KH�GLDJQRVHV�RI�WKH�FDVHV��GHHPHG�DV�
+E�'�ȕ��WKDO�XVLQJ�+3/&��ZHUH�DOVR�FRQ¿UPHG�E\�PXWD�
WLRQ�DQDO\VLV��
6LQFH� D� URXWLQH� FRPSOHWH� EORRG� FRXQW� RI�&DVH� �� DW� ¿YH�
PRQWKV�RI�DJH�UHYHDOHG�K\SRFKURPLF�PLFURF\WLF�DQHPLD�
DQG� IHUULWLQ� YDOXH� ZDV� ZLWKLQ� QRUPDO� OLPLWV�� +3/&� WHVW�
ZDV� SHUIRUPHG� DQG� WKH� SDWLHQW� ZDV� GLDJQRVHG� ZLWK� +E�
'�ȕ�WKDO��+H�KDV�EHHQ�UHJXODUO\�XVLQJ���PJ�IROLF�DFLG�VXS�
SOHPHQW��
$OO�SDWLHQWV�WRRN�LQWHUPLWWHQW�LURQ�VXSSOHPHQWV�GXH�WR�LURQ�
GH¿FLHQF\��

Cases with Hb S/D
,Q� WKLV� VWXG\�� ZH� UHSRUW� WKH� FOLQLFDO� DQG� KHPDWRORJLFDO�
¿QGLQJV�IRU�WKUHH�FDVHV��WZR�RI�ZKRP�ZHUH�VLEOLQJV��&DVH�
���&DVH���DQG�&DVH����

Case 6: 7KH� SDWLHQW�� ZKR� KDG� EHHQ� H[DPLQHG� ZLWK� WKH�
FRPSODLQW�RI�SDOORU�DW�WKH�DJH�RI�VHYHQ�PRQWKV��KDG�KHSD�
WRVSOHQRPHJDO\��7KH�SDWLHQW�KDG�D�IDPLOLDO�KLVWRU\�RI�VLFN�
OH�FHOO�GLVHDVH�DQG�SDWLHQW¶V�PRWKHU�DQG�IDWKHU�ZHUH��QG�
GHJUHH� FRQVDQJXLQHRXV��7HVWV�� SHUIRUPHG� RQ� WKH� SDWLHQW�
KLPVHOI�UHYHDOHG�+E�6���������+E�$���������+E�)������
YDOXHV�DQG�WKH�VLFNOLQJ�WHVW�ZDV�SRVLWLYH��0XWDWLRQ�DQDO\�
VLV�FRXOG�QRW�EH�SHUIRUPHG��:KHQ�WKH�SDWLHQW
V�+E�YDOXH�
GURSSHG�����J�G/��HU\WKURF\WH�VXVSHQVLRQ��(6��WUDQVIXVLRQ�
ZDV�UHTXLUHG��7KH�SDWLHQW��ZKR�KDG�D�KLVWRU\�RI�YDVR�RF�
FOXVLYH�FULVLV�DQG�VDOPRQHOOD�RVWHRP\HOLWLV��ZDV�IROORZHG�
XS�ZLWK� K\GUR[\XUHD� �+\GUHD�� DQG�ZKHQ� QHFHVVDU\�� (6�
UHSODFHPHQW��$�+3/&�WHVW��SHUIRUPHG���\HDUV�DIWHU�WKH�GL�
DJQRVLV��VKRZHG�DQ�+E�'�EDQG�DQG�LW�ZDV�GLVFRYHUHG�WKDW�
WKH�SDWLHQW�KDG�+E�6�'��$W�WKH�DJH�RI����\HDUV��DYDVFXODU�
QHFURVLV�RI�WKH�IHPRUDO�KHDG�KDG�GHYHORSHG��+H�KDG�EHHQ�
XVLQJ�K\GUR[\XUHD�IRU�D�ORQJ�WLPH�DQG�KH�QHHGHG�WUDQVIX�
VLRQV�����WLPHV�D�\HDU��7KH�SDWLHQW�KDG�EHHQ�DGPLWWHG�WR�
WKH�KRVSLWDO�GXH� WR� UHFXUUHQW�SDLQIXO� FULVHV� DQG� UHFHLYHG�
V\PSWRPDWLF�WUHDWPHQW�IRU�SDLQ�UHOLHI�DQG�K\GUDWLRQ�

Case 7: 7KH�SDWLHQW��ZKRVH�PRWKHU�ZDV�DQ�+E�6�FDUULHU�
DQG�IDWKHU�ZDV�DQ�+E�'�FDUULHU��KDG�EHHQ�GLDJQRVHG�ZLWK�
+E�6�'�ZKHQ�VKH�ZDV�WKUHH�PRQWKV�ROG��'XH�WR�KHSDWR�
VSOHQRPHJDO\��WKH�SDWLHQW�KDG�XQGHUJRQH�VSOHQHFWRP\�DW�
VL[�\HDUV�RI�DJH��'HVSLWH�DQ�DSSURSULDWH�GRVH�RI�K\GUR[\�
XUHD� WUHDWPHQW�� WKH�SDWLHQW� VKRZHG�D�YDVR�RFFOXVLYH� FUL�
VLV�WKDW�UHTXLUHG�KRVSLWDOL]DWLRQ�WZLFH�D�ZHHN��DFXWH�FKHVW�
V\QGURPH�� UHTXLULQJ� KRVSLWDOL]DWLRQ� RQFH� D� PRQWK� DQG�

D� KLVWRU\� RI� WUDQVIXVLRQ� UHTXLUHPHQW� DW� LUUHJXODU� LQWHU�
YDOV��$OORJHQHLF� KHPDWRSRLHWLF� VWHP�FHOO� WUDQVSODQWDWLRQ�
�+6&7�� ZDV� SHUIRUPHG� IURP� DQ� +/$�PDWFKHG� VLEOLQJ�
GRQRU�DW����\HDUV�RI�DJH��7KH�SDWLHQW�ZDV�EHLQJ�IROORZHG�
XS�LQ�GLVHDVH�IUHH�VWDWXV�ZLWK�FRPSOHWH�FKLPHULVP��

Case 8:�/LNH�KLV�ROGHU�EURWKHU��&DVH����WKLV�FDVH�KDG�DOVR�
DSSOLHG�WR�RXU�FHQWHU�IRU�+6&7��7KH�FDVH�ZDV�GLDJQRVHG�
ZLWK�+E�6�'�GXULQJ�WKH�SUHQDWDO�SHULRG�LQ�DQRWKHU�KHDOWK�
LQVWLWXWLRQ��:KHQ� KH� DSSOLHG� WR� RXU� FHQWHU�� KH� KDG� EHHQ�
KRVSLWDOL]HG�PRUH� WKDQ���� WLPHV�GXH� WR�SDLQIXO�FULVHV� LQ�
WKH�SUHYLRXV�\HDU��+H�DOVR�KDG�FRPSODLQW�RI� DFXWH� FKHVW�
SDLQ�� GXULQJ� K\GUR[\XUHD� XVH��7KH� SDWLHQW�� ZKR� QHHGHG�
WUDQVIXVLRQV�WZLFH�D�\HDU��KDG�ERQH�SDLQ�DOPRVW�HYHU\�GD\��
8QUHODWHG�GRQRU�VFUHHQLQJ�ZDV�SHUIRUPHG�IRU�WKH�SDWLHQW��
ZKR� GLG� QRW� KDYH� DQ�+/$�PDWFKHG� UHODWLYH� GRQRU�� DQG�
+6&7�ZDV� SHUIRUPHG� IURP� D� �����+/$�PDWFKHG� XQUH�
ODWHG�GRQRU�LQ�������2Q�WKH���WK�GD\�SRVW�WUDQVSODQW��*,6�
DQG�OLYHU�*9+'�ZHUH�VHHQ�LQ�WKH�SDWLHQW��6L[�PRQWKV�DIWHU�
WKH�VWHP�FHOO�WUDQVSODQWDWLRQ��WKH�SDWLHQW�GLHG�GXH�WR�$VSHU�
JLOOXV�SQHXPRQLD�DQG�PXOWL�RUJDQ�IDLOXUH�

Cases with Hb D trait. 
,Q�RXU�VWXG\��ZH�VKRZHG�WKH�GDWD�RI����+E�'�FDUULHUV�ZLWK�
DJHV�UDQJLQJ�EHWZHHQ���DQG����\HDUV��/DERUDWRU\�¿QGLQJV�
RI�WKH�FDVHV�ZLWK�+E�'�WUDLWV�DUH�VKRZQ�LQ�7DEOH�,,��([�
FHSW�IRU�RQH�RI�WKH�LQGLYLGXDOV�ZLWK�+E�'�WUDLW��&DVH������
QRQH�RI�WKHP�KDG�ORZ�+E�RU�ORZ�0&9��1RQH�RI�WKH�FDVHV�
KDG�FOLQLFDO�V\PSWRPV��$OO�RI�RXU�FDVHV�ZHUH�PROHFXODUO\�
FRQ¿UPHG�DV�KHWHUR]\JRXV�+E�'�� ,Q� WKH�'1$�PXWDWLRQ�
DQDO\VLV��+E�'��*OX�*OQ��DQG�JHQRW\SH�ZHUH�DV�&RG�����
�*�&��QRUPDO�LQ�WKH��UG�UHJLRQ�RI�WKH�ȕ�JORELQ�JHQH��

DISCUSSION
Cases with Hb D/D 
+E�'�LV�WKH�WKLUG�PRVW�FRPPRQ�DEQRUPDO�KHPRJORELQ�DI�
WHU�+E�6�DQG�+E�&�ZRUOGZLGH��+RZHYHU��LQ�WKH�OLWHUDWXUH��
WKHUH�DUH�YHU\�IHZ�SXEOLFDWLRQV�FRQFHUQLQJ�+RPR]\JRXV�
+E�'��7KH�UHDVRQ�IRU�LQIUHTXHQW�REVHUYDWLRQ�RI�KRPR]\�
JRXV�+E�'�FDVHV�FRXOG�EH� WKH� LQDELOLW\� WR� UHDFK�D�GLDJ�
QRVLV�GXH�WR�WKH�QRUPDO�FOLQLFDO�DQG�ODERUDWRU\�YDOXHV�RI�
WKHVH�LQGLYLGXDOV��)RU�H[DPSOH��LQ�RQH�VWXG\��D����\HDU�ROG�
ZRPDQ�ZKR�KDG�EHHQ�D�EORRG�GRQRU��DV\PSWRPDWLF�DQG�
KDYLQJ�QRUPDO�EORRG�YDOXHV��KDV�EHHQ�VKRZQ�WR�KDYH�+E�
'�'������+3/&�DQDO\VLV�RI�LQGLYLGXDOV�ZLWK�KRPR]\JRXV�
+E�'�3XQMDE�� VKRZ� ODUJH� �RYHU������+E�'�DQG�QRUPDO�
+E�)�DQG�+E�$��SHDNV��2Q� WKH�RWKHU�KDQG�� ORZ�+E�$��
ZDV�REVHUYHG�LQ�&DVH���LQ�RXU�VWXG\��+HPRJORELQ��0&9�
DQG� IHUULWLQ� YDOXHV� RI� WKLV� SDWLHQW�� ZHUH� DOVR� ORZ�� ,URQ�
VXSSOHPHQW�WKHUDS\�ZDV�JLYHQ�WR�WKH�SDWLHQW�DQG�+E�DQG�
0&9�YDOXHV�RI�WKH�SDWLHQW�LQFUHDVHG�WR�WKH�QRUPDO�UDQJH��
+RZHYHU��VLQFH�WKH�+3/&�WHVW�ZDV�QRW�UHSHDWHG�DIWHU�WKH�
DGPLQLVWUDWLRQ�RI� LURQ� VXSSOHPHQWDWLRQ� WKHUDS\�� LW� LV� QRW�
NQRZQ�ZKHWKHU�WKHUH�ZDV�DQ�LQFUHDVH�LQ�+E�$���

&DVHV�ZLWK�+E�'��ȕ�WKDODVVHPLD
:KLOH�KRPR]\JRXV�+E�'�SDWLHQWV�DUH�DV\PSWRPDWLF��¿QG�
LQJV� VXFK� DV� PRGHUDWH� DQHPLD� DQG� KHSDWRVSOHQRPHJDO\�
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FDQ� EH� VHHQ� LQ� SDWLHQWV� ZLWK� +E� '�ȕ�WKDO�� +HPRJORELQ�
YDOXHV�RI�DOO�RXU�SDWLHQWV�LQ�RXU�VWXG\�ZHUH�DERYH���J�G/��
7KHLU�FOLQLFDO�FRQGLWLRQV�ZHUH�DOVR�LPSURYLQJ�ZHOO��6LP�
LODU�WR�WKH�SDWLHQWV�LQ�RXU�VWXG\��FDVHV�ZLWKRXW�VHYHUH�DQH�
PLD�V\PSWRPV��VKRZLQJ�KHPDWRORJLFDO�¿QGLQJV�VLPLODU�WR�
EHWD� WKDODVVHPLD� FDUULHUV�� KDYH� EHHQ� UHSRUWHG� LQ� YDULRXV�
SXEOLFDWLRQV� ���� ����� +RZHYHU�� LQ� RQH� VWXG\�� FDVHV�ZLWK�
PXFK� ORZHU�KHPRJORELQ� OHYHOV�KDYH�EHHQ�UHSRUWHG�� ,URQ�
GH¿FLHQF\�KDV�QRW�EHHQ�PHQWLRQHG�LQ�FRQQHFWLRQ�ZLWK�WKH�
FDVHV��SUHVHQWHG�LQ�WKDW�VWXG\��7KH�UHDVRQ�IRU�ORZ�KHPR�
JORELQ�YDOXHV�FRXOG�EH�DQ�H[LVWLQJ�LURQ�GH¿FLHQF\�DQHPLD��
,URQ�GH¿FLHQF\�DQHPLD�ZDV�DOVR�REVHUYHG�LQ�+E�'�ȕ�WKDO�
SDWLHQWV� LQ� RXU� FHQWHU� DQG� LURQ� VXSSOHPHQWDWLRQ� WKHUDS\�
ZDV�DGPLQLVWHUHG� WR� WKHVH�SDWLHQWV�� ,Q�PDQ\�VWXGLHV��+E�
$��YDOXHV�ZHUH�IRXQG�WR�EH�LQ�YDULRXV�UDQJHV��QRUPDO�RU�
KLJK�� ���� ���� �����$� FDVH�RI�PLOG� DQHPLD�ZLWK� WKH� VDPH�
PXWDWLRQ��,96�,������DV�RXU�WZR�FDVHV��&DVH���DQG�&DVH�
���� KDV� EHHQ� UHSRUWHG� IURP� *UHHFH� DQG� DQG� WKH� SDWLHQW�
VKRZHG�����+E�'�DQG������+E�$��RQ�+3/&� ������ ,Q�
RXU�VWXG\��+E�$��YDOXHV�RI�DOO�+E�'�ȕ�WKDO�SDWLHQWV�ZHUH�
ZLWKLQ�WKH�QRUPDO�UDQJH��7KHVH�GLIIHUHQW�UDQJHV�RI�+E�$��
YDOXHV�VKRZ�WKDW�+E�$��LV�QRW�D�IDFWRU�IRU�GLVWLQJXLVKLQJ�
+E�'�ȕ�WKDO�SDWLHQWV�IURP�+E�'�+E�'�SDWLHQWV��7KHUHIRUH��
PXWDWLRQ�DQDO\VLV� LV�QHFHVVDU\� WR�GLIIHUHQWLDWH� WKHVH� WZR�
JURXSV�RI�SDWLHQWV�

&R�LQKHULWDQFH�RI�+E�'�DQG�+E�6 
,Q� RXU� VWXG\�� WKH� FDVHV�ZLWK�+E�6�'�GLVHDVH� KDG� VHYHUH�
FRQGLWLRQ�ZLWK�SDLQIXO�FULVHV��:LGH�FOLQLFDO�YDULDELOLW\�RI�
+E�6�'�3XQMDE�JHQRW\SH� IURP�PLOG� WR� VHYHUH�� KDV�EHHQ�
GHPRQVWUDWHG�LQ�GLIIHUHQW�VWXGLHV��7RUUHV��HW�DO�������KDYH�
UHSRUWHG� WKH�GDWD� IRU� ��� FDVHV�ZLWK�+E�6�'�GLVHDVH� DQG�
KDYH�UHSRUWHG�SDLQIXO�FULVHV�LQ�������DQG�$&6�LQ�������
RI�WKHVH�SDWLHQWV��+RZHYHU��WKHUH�ZHUH�QR�FOLQLFDO�V\PS�
WRPV�LQ�WKUHH�FDVHV��5H]HQGH��HW�DO���KDYH�HYDOXDWHG�HOHYHQ�
SDWLHQWV�ZLWK�+E�6�'�DQG�KDYH�HPSKDVL]HG�WKDW�WKH�FOLQL�
FDO�DQG�ODERUDWRU\�¿QGLQJV�RI�FKLOGUHQ�ZLWK�+E�6�'�3XQ�
MDE�ZHUH�YHU\�VLPLODU�WR�WKRVH�ZLWK�+E�66�������7KHUH�DUH�
PDQ\� VWXGLHV�� VKRZLQJ� WKDW�+E�6�'� SDWLHQWV� KDG� VHYHUH�
KHPRO\WLF�DQHPLD��DV�ZHOO�DV�VHYHUH�YDVR�RFFOXVLYH�FRP�
SOLFDWLRQV����������,Q�RQH�RI�WKHVH�VWXGLHV��DQ�+E�6�'�SD�
WLHQW��SUHVHQWLQJ�$&6�ZLWK�SXOPRQDU\�WKURPERHPEROLVP��
KDV�DOVR�EHHQ�UHSRUWHG�������$OWKRXJK�WKH�SDWLHQWV�LQ�RXU�
VWXG\�KDG�YDVR�RFFOXVLYH�FULVLV�GXULQJ�K\GUR[\XUHD�WUHDW�
PHQW��VWXGLHV�FRQGXFWHG�RQ�D�PXFK�ODUJHU�QXPEHU�RI�SD�
WLHQWV�KDYH�VKRZQ�WKDW�K\GUR[\XUHD�UHGXFHG�WKH�LQFLGHQFH�
RI�YDVR�RFFOXVLYH�FULVHV�������%HFDXVH�RI�WKH�ODUJH�QXPEHU�
RI� OLIH�WKUHDWHQLQJ� ULVN� IDFWRUV� LQ�+E�6�'�SDWLHQWV�� HDUO\�
GLDJQRVLV� DQG� SURSK\ODFWLF� WUHDWPHQW� DUH� YHU\� LPSRUW�
DQW��*LYLQJ� SUHPDULWDO� FRXQVHOLQJ�� SUHQDWDO� GLDJQRVLV� RU�
SUH�LPSODQWDWLRQ�JHQHWLF�GLDJQRVLV�PD\�SUHYHQW�WKH�VSUHDG�
RI�WKH�GLVHDVH�

Cases with Hb D trait
,Q�+3/&�DQDO\VLV�RI�+E�'�FDUULHUV��+E�'�YDOXHV�DUH�XVXDOO\�
IRXQG�WR�EH�DSSUR[LPDWHO\�����WR�����DQG�ORZHU�WKDQ�+E�
$��,Q�RXU�VWXG\�+E�$��DQG�+E�)� OHYHOV�ZHUH�ZLWKLQ� WKH�
QRUPDO�UDQJH�EXW�+E�)�HOHYDWLRQ�ZDV�REVHUYHG�LQ�RQH�FDVH�

�&DVH�����:H�FRQWHPSODWHG�WKDW�WKLV�KLJK�+E�)�YDOXH�FRXOG�
EH�FDXVHG�E\� WKH�SDWLHQW¶V�\RXQJ�DJH�� ,Q� VRPH�SUHYLRXV�
VWXGLHV��+E�'�FDUULHUV�KDYH�EHHQ�UHSRUWHG�WR�EH�KHPDWR�
ORJLFDOO\� VLOHQW� ���������� ,Q�D� VWXG\�� LW�KDV�EHHQ�DVVHUWHG�
WKDW�+E�'�FDUULHUV�PLJKW�QRW�EH�VLOHQW�DQG�WKHUH�FRXOG�EH�
GLIIHUHQFHV�LQ�FRPSOHWH�EORRG�FRXQW��SDUWLFXODUO\�LQ�WHUPV�
RI�5%&�DQG�5':�YDOXHV�������+RZHYHU��FRPSOHWH�EORRG�
FRXQWV�RI�WKH�SDWLHQWV��LQFOXGHG�LQ�RXU�VWXG\��ZHUH�IRXQG�
WR�EH�ZLWKLQ�QRUPDO�YDOXHV��1R�LQFUHDVHV�ZHUH�REVHUYHG�
LQ�5%&�YDOXHV��/RZ�0&9�YDOXH�LQ�&DVH���ZDV�ZLWKLQ�WKH�
QRUPDO�UDQJH�IRU�KLV�DJH�

CONCLUSION
%RWK�WKH�KHWHUR]\JRXV�DQG�KRPR]\JRXV�+E�'�3XQMDE�DUH�
FOLQLFDOO\� VLOHQW� FRQGLWLRQV��7KHUH� DUH�QR�FOLQLFDO�� KHPD�
WRORJLFDO��RU�SK\VLRORJLFDO�DEQRUPDOLWLHV�LQ�KHWHUR]\JRXV�
+E�'�FDVHV��0LOG�DQHPLD�PD\�EH�SUHVHQW�LQ�KRPR]\JRXV�
SDWLHQWV��+E�'�%HWD�WKDODVVHPLD�LV�DOVR�HYLGHQW�ZLWK�VLJ�
QL¿FDQW�PLFURF\WRVLV�DQG�PLOG�DQHPLD��+RZHYHU��+E�6�'�
GLVHDVH� FDXVHV� VHYHUH� FOLQLFDO� V\PSWRPV�� 6\PSWRPV� RI�
VLFNOH�FHOO�DQHPLD��VXFK�DV�SDLQIXO�FULVHV�� MRLQW�QHFURVLV��
DQG�VHTXHVWUDWLRQ�FULVHV�DUH�LQWHQVL¿HG��7KH�FOLQLFDO�VLWX�
DWLRQ��FDXVHG�E\�WKH�LQKHULWDQFH�RI�+E�'�ZLWK�DQRWKHU�KH�
PRJORELQRSDWK\��VKRXOG�EH�ZHOO�NQRZQ�DQG�JHQHWLF�FRXQ�
VHOLQJ�LV�UHFRPPHQGHG�IRU�IDPLOLHV��ZKR�SODQ�SUHJQDQF\�
LQ�WKH�IXWXUH��3UHQDWDO�GLDJQRVLV�LV�UHTXLUHG�IRU�FRXSOHV�DW�
ULVN�RI�KDYLQJ�DQ�+E�6�'�3XQMDE�FKLOG��EXW�QRW� IRU�FRX�
SOHV�ZLWK�D�KLJK�SUREDELOLW\�RI�KDYLQJ�D�KRPR]\JRXV�+E�
'�3XQMDE�RU�+E�'�3XQMDE�ȕ�WKDO�FKLOG��

Ethics Committee Approval: 
7KLV� UHVHDUFK� FRPSOLHV� ZLWK� DOO� WKH� UHOHYDQW� QDWLRQDO�
UHJXODWLRQV�� LQVWLWXWLRQDO� SROLFLHV� DQG� LV� LQ� DFFRUGDQFH�
WKH� WHQHWV�RI� WKH�+HOVLQNL�'HFODUDWLRQ��DQG�KDV�EHHQ�DS�
SURYHG�E\� WKH�$NGHQL]�8QLYHUVLW\��)DFXOW\�RI�0HGLFLQH��
&OLQLFDO� 5HVHDUFK� (WKLFV� &RPPLWWHH� �DSSURYDO� QXP�
EHU�����������������

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

Author Contributions: 
'HVLJQ�±�=�g��)�.���$�.���'DWD�&ROOHFWLRQ�DQG�3URFHVVLQJ�
±�=�g��� (�*���$�.��� )�.��� /LWHUDWXUH� 6HDUFK� �� =�g��� )�.��
:ULWLQJ�0DQXVFULSW�±�=�g���)�.���&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�



���

A
kd

 M
ed

 J 
20

24
;1

0(
3)

  O
zt

ur
k 

Z.
 e

t a
l.

RE
FE
RE
NC
ES 1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

*KRVK�.��6KDTDODLK�$��6DOPDQ�$��+DVVDQHLQ�$$��
+DHPRJORELQRSDWKLHV� LQ� D� ODUJH� KRVSLWDO� LQ�.X�
ZDLW��+DHPDWRORJLD��������������������

7RUUHV� /GH� 6�� 2NXPXUD� -9�� 6LOYD� '*�� %RQL�
QL�'RPLQJRV�&5��+HPRJORELQ�'�3XQMDE��RULJLQ��
GLVWULEXWLRQ� DQG� ODERUDWRU\� GLDJQRVLV�� 5HYLVWD�
%UDVLOHLUD� GH�+HPDWRORJLD� H�+HPRWHUDSLD� ������
������������

5DKLPL�=��$NUDPLSRXU�5��1DJHO�5/��$KPDGL�$6��
0HUDW�$�� %DKUHKPDQG� )�� 7KH� EHWD�JORELQ� JHQH�
KDSORW\SHV� DVVRFLDWHG� ZLWK� +E� '�/RV� $QJHOHV�
>EHWD����*+��*OX���!�*OQ@�LQ�:HVWHUQ�,UDQ��+H�
PRJORELQ�������������������

3DWULQRV� *3�� *LDUGLQH� %�� 5LHPHU� &�� 0LOOHU� :��
&KXL�'+��$QDJQRX�13��$QDJQRX�13��:DMFPDQ�
+��+DUGLVRQ�5&�,PSURYHPHQWV�LQ�WKH�+E9DU�GD�
WDEDVH� RI� KXPDQ� KHPRJORELQ� YDULDQWV� DQG� WKDO�
DVVHPLD� PXWDWLRQV� IRU� SRSXODWLRQ� DQG� VHTXHQFH�
YDULDWLRQ� VWXGLHV��1XFOHLF�$FLGV�5HVHDUFK� ������
���'DWDEDVH�LVVXH��'�������

$GHNLOH�$'��.D]DQHW]�(*��/HRQRYD�-<��0DURXI�
5��.KPLV�$��+XLVPDQ�7+��&R�LQKHULWDQFH�RI�+E�
'�3XQMDE��FRGRQ������*$$��!&$$��DQG�EHWD�����
�WKDODVVHPLD��,96�,,���*��!$���-RXUQDO�RI�3HGLDW�
ULF�+HPDWRORJ\�2QFRORJ\�������������������

3DQGH\�6��0LVKUD�50��3DQGH\�6��6KDK�9��6D[HQD�
5��0ROHFXODU� FKDUDFWHUL]DWLRQ� RI� KHPRJORELQ� '�
3XQMDE�WUDLWV�DQG�FOLQLFDO�KHPDWRORJLFDO�SUR¿OH�RI�
WKH�SDWLHQWV��6DR�3DXOR�0HGLFDO�-RXUQDO� �5HYLVWD�
3DXOLVWD�GH�0HGLFLQD���������������������

.HOOHKHU�-)��-U���3DUN�-2��.LP�+&��6FKURHGHU�:$��
/LIH�WKUHDWHQLQJ�FRPSOLFDWLRQV�LQ�D�FKLOG�ZLWK�KH�
PRJORELQ�6'�/RV�$QJHOHV� GLVHDVH��+HPRJORELQ�
������������������

$I]DO�+��8PDLU� 6)��+DHPRJORELQ� VLFNOH�'� GLV�
HDVH��$�SUHVHQWDWLRQ�ZLWK�LVFKDHPLF�VWURNH��-30$�
7KH�-RXUQDO�RI�WKH�3DNLVWDQ�0HGLFDO�$VVRFLDWLRQ�
�������������������

6LOYD�3LQWR�$&��6LOYD�7-��0RUHWWR�(/��2WWRERQL�
0$��5RGULJXHV�(6��&RYDV�'7��%ORRG�GRQRU�KR�
PR]\JRXV� IRU� +E� '� /RV� $QJHOHV�� 7UDQVIXVLRQ�
DQG� $SKHUHVLV� 6FLHQFH�� 2I¿FLDO� -RXUQDO� RI� WKH�
:RUOG�$SKHUHVLV�$VVRFLDWLRQ��2I¿FLDO�-RXUQDO�RI�
WKH� (XURSHDQ� 6RFLHW\� IRU� +DHPDSKHUHVLV� ������
�������������

+DJKSDQDK� 6�� 5DP]L�0�� =DNHULQLD�0�� 1RXUDQL�
.KRMDVWHK�+��+DJKVKHQDV�0��5H]DHL�1��0RD\HG�
9��5H]DHL�$��.DULPL�0��(SLGHPLRORJ\�RI�KHPR�
JORELQRSDWKLHV�DQG�WKDODVVHPLDV�LQ�LQGLYLGXDOV�UH�
IHUUHG�WR�WKH�KDHPDWRORJ\�UHVHDUFK�FHQWUH��6KLUD]�
8QLYHUVLW\�RI�0HGLFDO�6FLHQFHV��6KLUD]��,UDQ�IURP�
�����WR�������+HPRJORELQ�������������������

7DJKDYL�%DVPDQM�0��.DULPLSRRU�0��$PLULDQ�$��
-DIDULQHMDG�0��.DWRX]LDQ�/��9DODHL�$�� �%D\DW�)��
.RUGDIVKDUL�$�� =HLQDOL� 6�� &R�LQKHULWDQFH� RI� KH�
PRJORELQ�'� DQG� EHWD�WKDODVVHPLD� WUDLWV� LQ� WKUHH�
,UDQLDQ� IDPLOLHV�� FOLQLFDO� UHOHYDQFH��$UFKLYHV� RI�
,UDQLDQ�0HGLFLQH������������������

3DQ\DVDL� 6�� 5DKDG� 6�� 3RUQSUDVHUW� 6�� &RLQKHUL�
WDQFH�RI�KHPRJORELQ�'�3XQMDE�DQG�EHWD����WKDODV�
VHPLD�����NE�GHOHWLRQ�LQ�D�7KDL�JLUO��$VLDQ�-RXUQDO�
RI�7UDQVIXVLRQ�6FLHQFH���������������������

:RUWKLQJWRQ� 6�� /HKPDQQ� +�� 7KH� ¿UVW� REVHUYD�
WLRQ� RI� +E� '� 3XQMDE� EHWD� ]HUR� WKDODVVDHPLD� LQ�
DQ�(QJOLVK� IDPLO\�ZLWK���� FDVHV� RI� XQVXVSHFWHG�
EHWD�]HUR�WKDODVVDHPLD�PLQRU�DPRQJ�LWV�PHPEHUV��
-RXUQDO�RI�0HGLFDO�*HQHWLFV��������������������

2ZDLGDK� 70�� $O�6DOHK� 00�� $O�+HOODQL� $0��
+HPRJORELQ� '�EHWD�WKDODVVHPLD� DQG� EHWD�WKDO�
DVVHPLD�PDMRU� LQ�D�6DXGL� IDPLO\��6DXGL�0HGLFDO�
-RXUQDO�������������������

'DV�6��0DVKRQ�56��&RLQKHULWDQFH�RI�+E�'�3XQ�
MDE�DQG�EHWD�WKDODVVHPLD��GLDJQRVLV�DQG�LPSOLFD�
WLRQV� LQ� SUHQDWDO� GLDJQRVLV�� +HPRJORELQ� ������
�������������

7RUUHV�/6��2NXPXUD�-9��%HOLQL�-XQLRU�(��2OLYHLUD�
5*��1DVFLPHQWR�33��6LOYD�'*��/RER�&/��2OLDQL�
60��%RQLQL�'RPLQJRV�&5�3KHQRW\SLF�'LYHUVLW\�
RI�6LFNOH�&HOO�'LVHDVH�LQ�3DWLHQWV�ZLWK�D�'RXEOH�
+HWHUR]\JRVLW\� IRU�+E�6�DQG�+E�'�3XQMDE��+H�
PRJORELQ�������������������

3DWHO�6��3XURKLW�3��0DVKRQ�56��'HKXU\�6��0HKHU�
6�� 6DKRR�6��'DVK�66��'DV�.��'DV�3�� 3DWHO�'.��
7KH�HIIHFW�RI�K\GUR[\XUHD�RQ�FRPSRXQG�KHWHUR�
]\JRWHV� IRU� VLFNOH� FHOO�KHPRJORELQ� '�3XQMDE��D�
VLQJOH�FHQWUH�H[SHULHQFH�LQ�HDVWHUQ�,QGLD��3HGLDWULF�
%ORRG�	&DQFHU��������������������

%HOKRXO�.0��%DNLU�0/��$EGXOUDKPDQ�0��0LV�
GLDJQRVLV� RI� +E� '�3XQMDE�EHWD�WKDODVVHPLD� LV�
D� SRWHQWLDO� SLWIDOO� LQ� KHPRJORELQRSDWK\� VFUHHQ�
LQJ� SURJUDPV�� D� FDVH� UHSRUW�� +HPRJORELQ� ������
�������������



���

A
kd

 M
ed

 J 
20

24
;1

0(
3)

 O
zt

ur
k 

Z.
 e

t a
l.

19.

20.

21.

22.

23.

24.

25.

26.

7KHRGRULGRX� 6��$OHPD\HFKRX�0�� 3HUSHULGRX� 3��
6LQRSRXORX� &�� .DUDIRXOLGRX� 7�� .LULDNRSRXORX�
*�� &RPSRXQG� KHWHUR]\JRVLW\� IRU� +E� '�3XQMDE�
�� EHWD�WKDODVVHPLD� DQG� EORRG� GRQDWLRQ�� FDVH� UH�
SRUW�� 7XUNLVK� -RXUQDO� RI� +DHPDWRORJ\�� 2I¿FLDO�
-RXUQDO�RI�7XUNLVK�6RFLHW\�RI�+DHPDWRORJ\�������
������������

5H]HQGH�3GR�9��&RVWD�.GD�6��'RPLQJXHV�-XQLRU�
-&��6LOYHLUD�3%��%HOLVDULR�$5��6LOYD�&0��9LDQD�
0%��&OLQLFDO��KHPDWRORJLFDO�DQG�JHQHWLF�GDWD�RI�
D�FRKRUW�RI�FKLOGUHQ�ZLWK�KHPRJORELQ�6'��5HYLVWD�
%UDVLOHLUD� GH�+HPDWRORJLD� H�+HPRWHUDSLD� ������
������������

+DPLGLHK�$$��-DOLOL�0��.KRMDVWHK�2��*KDYDP]D�
GHK�$��)LUVW�UHSRUW�RI�VXFFHVVIXO�VWHP�FHOO� WUDQV�
SODQWDWLRQ�LQ�D�SDWLHQW�ZLWK�VLFNOH�FHOO�KHPRJORELQ�
'�GLVHDVH�� -RXUQDO� RI�3HGLDWULF�+HPDWRORJ\�2Q�
FRORJ\�������������������

9LOODQXHYD� +�� .XULO� 6�� .UDMHZVNL� -�� 6HGUDN�$��
3XOPRQDU\� WKURPERHPEROLVP� LQ� D� FKLOG� ZLWK�
VLFNOH�FHOO�KHPRJORELQ�G�GLVHDVH�LQ�WKH�VHWWLQJ�RI�
DFXWH�FKHVW�V\QGURPH��&DVH�5HSRUWV�LQ�3HGLDWULFV�
������������������

7KDODJDKDJH�.+��-D\DZHHUD�-��.XPEXNJROOD�:��
3HUHUD� 1�� 7KDODJDKDJH� (�� .DUL\DZDVDP� -�� 'LV�
VDQD\DNH�9��+E6�'�3XQMDE�'LVHDVH��5HSRUW�RI���
&DVHV� IURP�6UL�/DQND�� ,QGLDQ� -RXUQDO� RI�+HPD�
WRORJ\�	�%ORRG�7UDQVIXVLRQ��2I¿FLDO� -RXUQDO� RI�
,QGLDQ�6RFLHW\�RI�+HPDWRORJ\�DQG�%ORRG�7UDQV�
IXVLRQ�������������������

'HYL�$06��5DPHVKNXPDU�.��6LWDODNVKPL�6��+E�
'��$� 1RW� 6R� 5DUH� +HPRJORELQRSDWK\�� ,QGLDQ� -�
+HPDWRO�%OR����������6����6��

3HUHD� )-�� &DVDV�&DVWDQHGD� 0�� 9LOODORERV�$U�
DPEXOD�$5�� %DUDMDV�+��$OYDUH]� )�� &DPDFKR�$��
+HUPRVLOOR� 50�� ,EDUUD� %�� +E� '�/RV� $QJHOHV�
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GDQ� GH÷HUOHQGLULOPHVL� NÕODYX]XQGD�� HOHNWULN� oDUSPDODUÕQD�
ED÷OÕ� \DúDPVDO� WHKOLNH� NULWHUOHULQLQ� J|]GHQ� JHoLULOPHVL��
JHQLúOHWLOPHVL�YH�GHWD\ODQGÕUÕOPDVÕQÕQ�\DUDUOÕ�RODFD÷Õ�DoÕN�
WÕU��.LúL\L�LON�J|UHQ�KHNLPOHULQ�GHWD\OÕ�ELU�DQDPQH]�YH�¿]LN�
PXD\HQH� LOH� W�P� EXOJXODUÕ� HNVLNVL]� ND\ÕW� DOWÕQD� DOPDVÕ��
OH]\RQODUÕ� IRWR÷UDÀDPDVÕ�� NRPSOLNDV\RQ� WDNLEL� DoÕVÕQGDQ�
JHUHNOL� L]OHPOHUL� \DSPDVÕ�� GRNX� KDVDUÕQÕ� J|VWHUHQ� ODER��
UDWXYDU� WHWNLNOHULQL� \DSWÕUPDVÕ�� HOHNWURNDUGL\RJUD¿� �(.*��
GH÷LúLNOLNOHUL�ROXS�ROPDGÕ÷ÕQÕ�EHOLUWPHVL��VLVWHP�PXD\HQH��
OHULQL�\DSPDVÕ�DGOL� UDSRUXQ�J�YHQLOLUOL÷L�DoÕVÕQGDQ�ID\GDOÕ�
RODFDNWÕU�

Anahtar Kelimeler: 
(OHNWULN�oDUSPDVÕ��$GOL�WÕS��$GOL�UDSRU

ABSTRACT
Objective: 
(OHFWULF�VKRFN�LV�WKH�WHUP�XVHG�WR�GHVFULEH�LQMXU\�RU�IDWDOLW\�
EURXJKW�RQ�E\� WKH�SDVVDJH�RI�HOHFWULF�FXUUHQW� WKURXJK� WKH�
KXPDQ�ERG\��HLWKHU�GXH�WR�FRQWDFW�ZLWK�DQ�HOHFWULFDO�VRXUFH�
RU� ZLWKRXW� FRQWDFW� DW� KLJK� YROWDJHV�� 2XU� VWXG\� DLPHG� WR�
HYDOXDWH�WKH�FDVHV�IRU�ZKLFK�D�IRUHQVLF�UHSRUW�LV�UHTXHVWHG�
GXH�WR�LQMXULHV�FDXVHG�E\�HOHFWULF�VKRFNV�

Meterial and Methods: 
,Q�WKH�VWXG\�����FDVHV�ZKR�ZHUH�VHQW�WR�WKH�$NGHQL]�8QL�
YHUVLW\�)RUHQVLF�0HGLFLQH�'HSDUWPHQW�EHWZHHQ�����������
E\�WKH�MXGLFLDO�DXWKRULWLHV�DQG�ZKR�ZHUH�UHTXHVWHG�WR�KDYH�
D�IRUHQVLF�UHSRUW�DV�D�UHVXOW�RI�HOHFWULF�VKRFN�ZHUH�HYDOXDWHG�
UHWURVSHFWLYHO\��7KH�UHDVRQ�IRU�WKH�UHSRUW�UHTXHVW��WKH�VRFLR�
GHPRJUDSKLF�FKDUDFWHULVWLFV�RI� WKH� LQGLYLGXDOV�� WKH�VRXUFH�
DQG�NLQG�RI�HOHFWULFDO�SRZHU��WKH�WLPH�RI�RFFXUUHQFH�RI�WKH�
HYHQW�� WKH� RULJLQ� RI� WKH� HYHQW�� WKH� SODFH�ZKHUH� WKH� HYHQW�
RFFXUUHG��DQG�WKH�FOLQLFDO�FKDUDFWHULVWLFV�RI�WKH�LQMXU\�ZHUH�
H[DPLQHG�

Results: 
,W�ZDV�GHWHUPLQHG�WKDW�PDOHV�DQG�EHWZHHQ����DQG����DJHV�
FRPSULVHG�PRVW�FDVHV� IRU�ZKLFK�IRUHQVLF� UHSRUWV�ZHUH� LV�
VXHG��:KHQ� ��� FDVHV�ZHUH� UHYLHZHG� SHU� WKH�7XUNLVK� 3H�
QDO�&RGH�LQ�WHUPV�RI�IRUHQVLF�PHGLFLQH��LW�ZDV�GHWHUPLQHG�
WKDW����FDVHV�ZHUH�OLIH�WKUHDWHQLQJ�����FDVHV�ZHUH�QRW�PLOG�
HQRXJK� IRU� HVVHQWLDO� PHGLFDO� PDQDJHPHQW�� DQG� ��� FDVHV�
KDG� ERQH� IUDFWXUHV�GLVORFDWLRQV�� ,W� KDV� EHHQ� GHWHUPLQHG�
WKDW� H[SRVXUH� WR� ORZ�YROWDJH�KDSSHQV�PRUH� IUHTXHQWO\� LQ�
FDVHV�ZKRVH�VRXUFH�FDQ�EH�UHFRJQL]HG��7KH�IDFW�WKDW�KRPH�
DFFLGHQWV�ZHUH� IUHTXHQWO\�REVHUYHG� LQ�FKLOGUHQ�DQG�RFFX�
SDWLRQDO�DFFLGHQWV�ZHUH�IUHTXHQWO\�REVHUYHG�LQ�DGXOWV�ZDV�
FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH�

Conclusion: 
&RQVLGHULQJ�WKH�UHVXOWV�REWDLQHG�IURP�WKLV�VWXG\�DQG�WKH�OL��
WHUDWXUH��LW�LV�FOHDU�WKDW�LW�ZRXOG�EH�XVHIXO�WR�UHYLHZ��H[SDQG�
DQG�HODERUDWH�WKH�OLIH�WKUHDWHQLQJ�FULWHULD�IRU�HOHFWULF�VKRFNV�
LQ�WKH�JXLGHOLQH�IRU�WKH�HYDOXDWLRQ�RI�LQMXU\�FULPHV�GH¿QHG�
LQ� WKH�7XUNLVK�3HQDO�&RGH� LQ� WHUPV�RI� IRUHQVLF�PHGLFLQH��
DV�XSGDWHG� LQ�������)RU� WKH� WUXVWZRUWKLQHVV�RI� WKH� IRUHQ�

VLF� UHSRUW�� LW�ZLOO� EH� EHQH¿FLDO� LI� WKH� SK\VLFLDQV�ZKR� VHH�
WKH�SDWLHQW�IRU�WKH�¿UVW�WLPH�UHFRUG�DOO� WKH�¿QGLQJV�ZLWK�D�
GHWDLOHG�DQDPQHVLV�DQG�SK\VLFDO�H[DPLQDWLRQ��SKRWRJUDSK�
WKH�OHVLRQV��DQG�PDNH�WKH�QHFHVVDU\�IROORZ�XS�LQ�WHUPV�RI�
FRPSOLFDWLRQ�IROORZ�XS��KDYH�ODERUDWRU\�WHVWV�VKRZLQJ�WLV�
VXH�GDPDJH��LQGLFDWH�ZKHWKHU�WKHUH�DUH�HOHFWURFDUGLRJUDP�
�(&*��FKDQJHV��DQG�SHUIRUP�DOO�V\VWHP�H[DPLQDWLRQV�
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*ø5øù�
(QG�VWUL\HO� YH� WHNQRORMLN� JHOLúPHOHUH� SDUDOHO� RODUDN� HOHN��
WULN�HQHUMLVL�J�QO�N�\DúDQWÕPÕ]GD�DUWÕú�J|VWHUHQ�ELU�NXOODQÕP�
DODQÕQD� VDKLSWLU� ���� ����(OHNWULN� oDUSPDVÕ�� ELU� HOHNWULN� ND\�
QD÷Õ� LOH� WHPDV�VRQXFX�Y�FXGXQ�GHYUH\L� WDPDPODPDVÕ�YH\D�
WRSUDNODPD�\DSPDVÕ�LOH�HOHNWULN�DNÕPÕQÕQ�Y�FXWWDQ�JHoPHVL�
YH\D� WHPDV�ROPDGDQ������YROW�YH��]HUL�\�NVHN�YROWDMODUGD�
DUN�DWODPDVÕ\OD��úHUDUH�NÕYÕOFÕP��PH\GDQD�JHOHQ�\DUDODQPD�
YH\D�|O�P�� WDQÕPODPDNWDGÕU��%X�ROJXODUGD�PH\GDQD�JHOHQ�
OH]\RQODU��HOHNWULN�GHYUHVLQLQ�WDPDPODQÕS�WDPDPODQPDGÕ÷Õ��
DNÕPÕQ� JHULOLPL� �YROWDM��� HOHNWULN� DNÕPÕQÕQ� FLQVL� �DOWHUQDWLI�
DNÕP��GR÷UX�DNÕP���DNÕPÕQ�úLGGHWL��DPSHU���JHoWL÷L�\RO��WUD�
MH���GRNXODUGDQ�JHoWL÷L�V�UH�YH�Y�FXW�GRNXODUÕQÕQ�GLUHQFL�JLEL�
IDNW|UOHUH� ED÷OÕ� RODUDN� GH÷LúNHQOLN� J|VWHUPHNWHGLU� ����� ùH�
EHNH�JHULOLPL��ONHGHQ��ONH\H�JHQHOOLNOH���������YROW� DUDVÕ�
GH÷LúPHNOH�ELUOLNWH�JHULOLPLQ�VLQ\DOL�GH����YH\D����KHUW]
GLU��
gUQH÷LQ�$PHULND�%LUOHúLN�'HYOHWOHUL�����YROW����KHUW]�NXO�
ODQÕOPDNWD\NHQ��ONHPL]GH�EX�GH÷HUOHU�����YROW����KHUW]
GLU�
����� 3HUL\RGLN� RODUDN� \|Q�� YH� E�\�NO�÷�� ]DPDQD� J|UH�
GH÷LúPH\HQ�DNÕPODUD�GR÷UX�DNÕP��GH÷LúHQ�DNÕPODUD�LVH�DOWHU�
QDWLI�DNÕP�DGÕ�YHULOPHNWHGLU������(OHNWULN�oDUSPDODUÕQGD�RUL�
MLQ�VÕNOÕNOD�ND]DGÕU���������dRFXN�\Dú�JUXEXQGD�R\XQFDNODU�GD�
HOHNWLN�oDUSPDODUÕ�\|Q�QGHQ�ULVN�ROXúWXUPDNWDGÕU��EX�VHEHS�
OH��ONHPL]GH�R\XQFDNODU����YROW�GR÷UX�DNÕPÕ�YH\D�HúGH÷HU�
DOWHUQDWLI�DNÕPÕ�JHoHQ�ELU�YROWDM�LOH�oDOÕúWÕUÕOPDPDNWDGÕU������
(OHNWULN� oDUSPDODUÕQGD�� GHULGH� WHUPDO� YH� HOHNWURSRUDV\RQ�
KDVDUÕ�� GRNX� QHNUR]X�� NDV� GRNXGD� |GHP�� UDEGRP\ROL]� YH�
NRPSDUWPDQ�VHQGURPX��NDVODUGDNL�úLGGHWOL�NDVÕOPDODUD�ED÷OÕ�
NHPLN�NÕUÕNODUÕ�YH�HNOHP�oÕNÕNODUÕ��ÕVÕ�HWNLVL\OH�GRNX�KDUDEL�
\HWL��NHPLN�¿VV�UOHUL��SHULRVWDO�\DQÕNODU��NHPLN�PDWULNV�KDUD�
EL\HWL�YH�RVWHRQHNUR]��GDPDU�YH�VLQLU�KDVDUODUÕ��WUR¿N�GH÷LúLN�
OLNOHU��D\UÕFD�IÕUODPD��IÕUODWÕOPD�YH�YH\D�\�NVHNWHQ�G�úPH\H�
ED÷OÕ�RODUDN�LVNHOHW�VLVWHPLQGH�\DUDODQPDODU��NDUGL\RYDVN�OHU�
VLVWHPGH� GDPDU� PHGLD� YH� LQWLPD� WDEDNDVÕQGD� KDUDEL\HW�
ROXúWXUDUDN�DQL�\D�GD�JHFLNPLú�WURPER]�YH�EXQD�ED÷OÕ�JHOLúH�
ELOHQ�LVNHPL��PL\RNDUGL\DO�LQIDUNW��YHQWULN�O�GLVIRQNVL\RQX��
NDUGL\DN�U�SW�U��DULWPL��JHoLFL�NDOÕFÕ�KLSHUWDQVL\RQ��VROXQXP�
PHUNH]LQH�GLUHNW�\D�GD�DNÕPÕQ�J|÷�V�E|OJHVLQGHQ�JHoPHVL�
GXUXPXQGD�VROXQXP�NDVODUÕQÕQ�NRQWUDNVL\RQODUÕQD�VHNRQGHU�
VROXQXP� DUUHVWL� YH� EXQD� ED÷OÕ� JHOLúHQ� NRPSOLNDV\RQODU�� Lo�
RUJDQ� \DUDODQPDODUÕ�� NDID� E|OJHVLQGHQ� JHoWL÷LQGH� KLSRNVLN�
LVNHPLN� HQVHIDORSDWL�� VHUHEUDO� LQIDUNW�� LQWUDVHUHEUDO� NDQD�
PDODU��EH\LQ�|GHPL��NRQY�OVL\RQ��NRPD��JHoLFL�NDOÕFÕ�KDIÕ]D�
ND\EÕ��NDUGL\DN�YH�VROXQXP�PHUNH]OHULQLQ�KDVDUD�X÷UDPDVÕ�
VRQXFX�NDUGL\RSXOPRQHU�DUUHVW��J|UVHO�YH\D�LúLWVHO�IRQNVL\RQ�
ND\ÕSODUÕ�YH�X]XYODUGD�JHoLFL�NDOÕFÕ�Q|URSDWL�ROXúDELOPHNWH�
GLU������������
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UDPÕ� LOH� ND\GHGLOPLúWLU�� 'DKD� VRQUD� YHULOHULQ� WDQÕPOD\ÕFÕ�
DQDOL]OHUL�\DSÕOPÕúWÕU��

BULGULAR
5DSRU�7�U���&LQVL\HW�YH�<DúD�*|UH�'D÷ÕOÕP
dDOÕúPDPÕ]GD�� DGOL� PDNDPODU� WDUDIÕQGDQ� WDUDIÕPÕ]D� \|Q�
OHQGLULOHQ����KDVWDGDQ���¶LQGH���������7�UN�&H]D�.DQXQX�
�7&.������ ���� ����PDGGHOHUL� NDSVDPÕQGD�� ��¶�QGH� ����
����PDOXOL\HW�WHVSLWL�KXVXVXQGD���¶�QGH��������7&.���������
����PDGGHOHUL� NDSVDPÕQGD� YH� VRQUDVÕQGD� HN� UDSRU� RODUDN�
PDOXOL\HW� WHVSLWL� KXVXVXQGD� DGOL� UDSRU�G�]HQOHQGL÷L� WHVSLW�
HGLOPLúWLU��(OHNWULN�oDUSPDVÕ�VRQXFX�DGOL�UDSRU�G�]HQOHQHQ�
ROJXODUÕQ���¶LQLQ�HUNHN�����������¶VÕQÕQ��������NDGÕQ�FLQ�
VL\HWWH�ROGX÷X��W�P�ROJXODUÕQ�\Dú�RUWDODPDVÕQÕQ������EXOXQ�
GX÷X� �HUNHNOHUGH� \Dú� RUWDODPDVÕ� ������������ NDGÕQODUGD�
\Dú�RUWDODPDVÕ���������������ROJXODUÕQ�HQ�VÕN�������RUDQOD�
������\Dú�DUDOÕ÷ÕQGD��Q ����ROGX÷X�DQODúÕOPÕúWÕU��7�P�RO�
JXODU� LoHULVLQGH����\Dú�DOWÕ� ROJXODU������� �Q ��������\Dú�
�VW��ROJXODU�������Q ���VÕNOÕNWD�EXOXQPXúWXU�

(OHNWULN� *�F�Q�Q� .D\QD÷Õ� YH� 7LSL�� 2OD\� 2ULMLQL��
2OD\ÕQ� 0H\GDQD� *HOGL÷L� <HU�� .LúLOHULQ� 0HVOHNOHUL��
2OD\ÕQ�*�Q��$\�YH�0HYVLPOHUH�*|UH�'D÷ÕOÕPÕ�
dDOÕúPDPÕ]GD��HOHNWULN�ND\QD÷Õ�WHVSLW�HGLOHELOHQ����ROJXQXQ�
�����¶�Q�Q��Q ����\�NVHN�YROWDMD��HOHNWULN�GLUH÷L�����HOHN�
WULN�SDQRVX���� WUDIR���ROJX��YH������¶VLQLQ� �Q ����G�ú�N�
YROWDMD��HOHNWULN�WHOL�����HOHNWULN�SUL]L����HOHNWULN�NDEORVX����
EHWRQ�PDNLQDVÕ� ��� HOHNWULNOL� VX� WDEDQFDVÕ� ��� HOHNWULNOL� VDo�
NXUXWPD�PDNLQDVÕ����VX�VHELOL����oDPDúÕU�PDNLQDVÕ���ROJX��
PDUX]�NDOGÕ÷Õ�DQODúÕOPÕúWÕU��

2OJXODUÕQ�WDPDPÕQÕQ�ND]D�VRQXFX�PH\GDQD�JHOGL÷L���¶LQLQ�
�������� HYGH����¶�Q�Q� �������� Lú\HULQGH��NDODQ���¶�Q�Q�
��������LVH�HY�YH\D�Lú�\HUL�GÕúÕQGDNL�RUWDPODUGD��VRNDN����
J|O�NHQDUÕ����EDKoH����WDUÕP�DUD]LVL����NDPS�DODQÕ����RWRE�V�
GXUD÷Õ���ROJX��JHUoHNOHúWL÷L�WHVSLW�HGLOPLúWLU��dDOÕúPDPÕ]GD�
���ROJXGD���������HOHNWULN�oDUSPDVÕ�LOH�ELUOLNWH�\�NVHNWHQ�
G�úPH�� IÕUODPD�IÕUODWÕOPD� ROXúWX÷X� J|U�OP�úW�U�� (OHNWULN�
oDUSPDVÕ� VXUHWL\OH� Lú� ND]DVÕ� JHoLUHQ� ��� ROJXQXQ� ��¶LQGH�
NLúLOHULQ�PHVOHNOHUL� EXOXQPXú� ROXS� ��¶XQXQ� LQúDDW� LúoLVL��
�¶�Q�Q� HOHNWULN� XVWDVÕ�� �¶VLQLQ� VHUD� LúoLVL�� �¶HULQLQ� DUDED�
WDPLUFLVL��DVDQV|U�WDPLUFLVL��NOLPDFÕ��ER\DFÕ��FDPFÕ��PRELO��
\DFÕ��PHWDO�GR÷UDPD�LúoLVL��úRI|U��WDEHODFÕ�YH�WHPL]OLN�LúoLVL�
ROGX÷X�DQODúÕOPÕúWÕU��
7�P� ROJXODUGD� HOHNWULN� oDUSPDVÕQÕQ� HQ� oRN� ��� ROJX\OD�
��������FXPDUWHVL�J�Q���HQ�D]���ROJX\OD��������SD]DUWHVL�
J�Q��PH\GDQD�JHOGL÷L�DQODúÕOPÕúWÕU��2OD\ÕQ�JHUoHNOHúWL÷L�D\�
YH�PHYVLPOHUH� J|UH� \DSÕODQ� GH÷HUOHQGLUPHGH� LVH� HOHNWULN�
oDUSPDVÕQÕQ�HQ�oRN�WHPPX]�����ROJX��YH�KD]LUDQ����ROJX��
D\ODUÕQGD��HQ�D]�DUDOÕN� ���ROJX��YH�HNLP����ROJX��D\ODUÕQ�
GD�JHUoHNOHúWL÷L��HQ�oRN�WRSODPGD����ROJX\OD���������\D]�
PHYVLPLQGH��HQ�D]�WRSODPGD���ROJX\OD���������NÕú�PHYVL�
PLQGH�PH\GDQD�JHOGL÷L�WHVSLW�HGLOPLúWLU�

%LUOLNWH�2ODQ�<DUDODQPDODU��*HOLúHQ�.RPSOLNDV\RQODU�
LOH�<DSÕODQ�7ÕEEL� YH� &HUUDKL�0�GDKDOHOHU�� +DVWDQHGH�
<DWÕú�9DUOÕ÷Õ�YH�6�UHVL
dDOÕúPDPÕ]D� GDKLO� HGLOHQ� ROJXODUGD�� ELUOLNWH� J|U�OHQ�
\DUDODQPDODU� YH� JHOLúHQ� NRPSOLNDV\RQODU� 7DEOR� ,¶GH� YH��
ULOPLúWLU��

Tablo I. %LUOLNWH�*|U�OHQ�<DUDODQPDODU�YH�*HOLúHQ�.RPSOLNDV\RQODU

dDOÕúPDPÕ]D� GDKLO� HGLOHQ� ROJXODUÕQ� ��¶ÕQD� �������� HOHN��
WULN�oDUSPDVÕQD�ED÷OÕ�JHOLúHQ�\DUDODQPD�YH\D�NRPSOLNDV\RQ�
QHGHQL\OH�FHUUDKL�P�GDKDOH�X\JXODQPÕúWÕU��%LU�ROJXGD�ELU��
GHQ�ID]OD�LúOHPLQ�X\JXODQPDVÕ�P�PN�Q�ROPDNOD�ELUOLNWH����
ROJXGD�\DUD�GHEULGPDQÕ�� ���ROJXGD�GHUL� JUHIWL�� ���ROJXGD�
DPSXWDV\RQ�����ROJXGD�GDPDU�VLQLU�RQDUÕPÕ����ROJXGD�GHUL�
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ÀHEL����ROJXGD�IDVLDWRPL����ROJXGD�NÕUÕN�RQDUÕPÕ�\DSÕOGÕ÷Õ�
ND\ÕWOÕGÕU��$\UÕFD� W�P� ROJXODU� LoHULVLQGHQ� ��� �������� RO�
JXQXQ� D\DNWD� WHGDYL� DODUDN� D\QÕ� J�Q� WDEXUFX� ROGX÷X�� ���
ROJXQXQ� �������� KDVWDQHGHQ� \DWDUDN� WHGDYL� J|UG�÷�� DQ�
ODúÕOPÕúWÕU��+DVWDQHGH�\DWDUDN� WHGDYL�J|UHQ�ROJXODUÕQ�\DWÕú�
V�UHOHULQLQ� RUWDODPDVÕ� LVH� ������������ J�Q� RODUDN� EXOXQ�
PXúWXU��

7&.�0DGGH��������YH�����+�N�POHULQH�*|UH�<DUDODQ-
PDODUÕQ�$÷ÕUOÕ÷Õ
dDOÕúPDPÕ]D�GDKLO� HGLOHQ� W�P�ROJXODUGD�\DúDPVDO� WHKOLNH�
YDUOÕ÷Õ�YH�EXQD�QHGHQ�RODQ�GXUXP��\DUDODQPDQÕQ�EDVLW�WÕE�
EL�P�GDKDOH� LOH�JLGHULOHELOHFHN�|Oo�GH�KD¿I�QLWHOLNWH�ROXS�
ROPDGÕ÷Õ�� NHPLN� NÕUÕN�oÕNÕNODUÕ� EXOXQXS� EXOXQPDGÕ÷Õ��
\DUDODQPDQÕQ� \�]�QGH� VDELW� L]�� V�UHNOL� GH÷LúLNOLN�� GX\X�
ODUÕQGDQ�YH\D�RUJDQODUÕQGDQ�ELULQLQ�LúOHYLQLQ�V�UHNOL�]D\ÕI��
ODPDVÕ�\LWLULOPHVL�QLWHOL÷LQGH�ROXS�ROPDGÕ÷Õ�LOH�LOJLOL�VD\ÕVDO�
YHULOHU�7DEOR�,,¶GH�YHULOPLúWLU�

Tablo II. <DUDODQPDQÕQ�$÷ÕUOÕ÷Õ

dDOÕúPDPÕ]GD�� HOHNWULN� oDUSPDVÕ� QHGHQL\OH� WRSODPGD� ���
ROJXGD�³dDOÕúPD�*�F��YH�0HVOHNWH�.D]DQPD�*�F��.D\EÕ�
2UDQÕ�7HVSLW�øúOHPOHUL�<|QHWPHOL÷LQH´�J|UH�PDOXOL\HW�WHVSL�
WL�KXVXVXQGD�WDUDIÕPÕ]FD�DGOL�UDSRU�G�]HQOHQGL÷L��WHVSLW�HGLO��
PLúWLU��%X�ROJXODU�LoHULVLQGH���ROJXGD���������DPSXWDV\RQ�
HNOHP�KDUHNHW�DoÕNOÕNODUÕQGDNL�NÕVÕWOÕOÕ÷D����ROJXGD���������
Q|URORMLN�DUÕ]D�YH�KDVWDOÕ÷D�YH���ROJXGD��������SVLNL\DWULN�
DUÕ]D�YH�KDVWDOÕ÷D�ED÷OÕ�RODUDN�V�UHNOL�Lú�J|UHPH]OLN�KDOL�LOH�
RUDQ�WHVSLWL�\DSÕOPÕú�ROXS���ROJXGD���������V�UHNOL�Lú�J|UH�

PH]OLN�KDOLQLQ�EXOXQPDGÕ÷Õ�VDSWDQPÕúWÕU�

7$57,ù0$
(OHNWULN�HQHUMLVL�J�QO�N�KD\DWÕPÕ]GD�\D\JÕQ�YH�DUWÕú�J|VWHUHQ�
ELU� NXOODQÕP�DODQÕQD� VDKLSWLU� ������<D\JÕQ�NXOODQÕPOD�ELU�
OLNWH�DUWDQ�HOHNWULN�DNÕPÕ�PDUX]L\HWL� LQVDQ�\DúDPÕQÕ� WÕEEL��
SVLNRORMLN�� ¿]LNVHO� YH� HNRQRPLN�RODUDN� HWNLOH\HQ�� \DúDPÕ�
WHKGLW� HGHELOHQ� ELU� \DUDODQPD� W�U�G�U� ������ hONHPL]GH�
HOHNWULN�oDUSPDODUÕQD�ED÷OÕ�\DUDODQPDODUÕQ�G�Q\DQÕQ�ELUoRN�
�ONHVLQGHQ� ID]OD� J|U�OG�÷�� ELOGLULOPHNWHGLU� ������ %XQXQ�
QHGHQOHUL� RODUDN� |QOHP� DOÕPÕQGDNL� \HWHUVL]OLNOHU�� HOHNWULN�
VLVWHPOHULQLQ�GR÷UX�úHNLOGH�NXOODQÕOPDPDVÕ��HOHNWULN�oDUS�
PDODUÕQÕQ� VÕN� J|U�OG�÷�� LQúDDW� DODQODUÕQGD� HOHNWULN� NXO�
ODQÕPÕQGD�\HWHUOL�ELOJL�YH�GHQHWLPLQ�ROPDPDVÕ�� WRSOXPVDO�
H÷LWLP�HNVLNOL÷L�YH�EHOOL�E|OJHOHUGH�\R÷XQODúDQ�NDoDN�HOHN�
WULN�NXOODQÕPODUÕ�VD\ÕODELOLU�

dDOÕúPDPÕ]GD� HOHNWULN� oDUSPDODUÕQÕQ� HUNHN� FLQVL\HWWH�GDKD�
VÕN� �������� Q ���� RUDQGD� J|U�OPHVL�� XOXVDO� YH� XOXVODU�
DUDVÕ� oDOÕúPDODUOD� X\XPOX� EXOXQPXúWXU� ����� �������� %X�
GXUXPXQ�� LQúDDW�� VDQD\L��HQG�VWUL�YH�RWRPRWLY�JLEL� Lú�DODQ��
ODUÕQGD�HUNHNOHULQ�GDKD� ID]OD� URO� DOPDVÕ�YH\D�GDKD� WHKOLNH�
OL� LúOHUL� HUNHNOHULQ� �VWOHQPHVLQGHQ� ND\QDNODQDELOHFH÷L�
G�ú�Q�OP�úW�U��hONHPL]GH�DGOL�UDSRUODUÕQ�UHWURVSHNWLI�RODUDN�
GH÷HUOHQGLULOGL÷L� oDOÕúPDODUGD�� DGOL� ROJXODUÕQ� HQ� VÕN� ������
\Dú� DUDOÕ÷ÕQGD� ROGX÷X� EXOXQPXúWXU� ���������dDOÕúPDPÕ]GD�
GD�HOHNWULN�oDUSPDODUÕ�HQ�VÕN�RODUDN�EX�\Dú�DUDOÕ÷ÕQGD�VDS�
WDQPÕúWÕU��$QFDN� oDOÕúPDPÕ]GD� YH� ND\QDNODUGD�� ��� \Dú� DO�
WÕQGD�J|U�OHQ�HOHNWULN�oDUSPDODUÕQÕQ�����\Dú�DOWÕQGD�J|U�OHQ�
GL÷HU� DGOL� YDND� W�UOHULQGHQ� GDKD� \�NVHN� RUDQODUGD� ROGX÷X�
DQODúÕOPÕúWÕU���������������%X�GXUXP��\HWLúNLQOHUH�J|UH�GDKD�
PHUDNOÕ��HQHUMLN�YH�GLNNDWVL]�RODQ�oRFXNODUÕQ��HOHNWULN�oDUS�
PDODUÕQD�\DWNÕQ�ROPDVÕ\OD�DoÕNODQDELOLU��

dDOÕúPDPÕ]GD��HOHNWULN�ND\QD÷Õ�WHVSLW�HGLOHELOHQ�ROJXODUGD�
GDKD� VÕN� RODUDN� G�ú�N� YROWDMD� PDUX]L\HW� JHUoHNOHúPLúWLU��
/LWHUDW�UGH� ED]Õ� oDOÕúPDODUGD� G�ú�N� YROWDMD� PDUX]L\HWLQ�
GDKD�ID]OD�ROGX÷X��GL÷HU�ED]Õ�oDOÕúPDODUGD�LVH�\�NVHN�YRO�
WDMD�PDUX]L\HWLQ� GDKD� ID]OD� ROGX÷X� ELOGLULOPLúWLU� ����� ����
���������dDOÕúPDPÕ]GD��ROD\�RULMLQLQLQ�WDPDPÕQÕQ�ND]D�RO��
GX÷X� WHVSLW� HGLOPLúWLU�� 3HGLDWULN� SRS�ODV\RQGD� VÕNOÕNOD� HY�
ND]DODUÕQÕQ��HULúNLQ�SRS�ODV\RQGD�LVH�VÕNOÕNOD�Lú�ND]DODUÕQÕQ�
J|U�OPHVL�OLWHUDW�UOH�X\XPOX�EXOXQPXúWXU�����������'HPLU��
dÕQDO�YH�DUN�¶QÕQ�YH�'XDQ�YH�DUN�¶QÕQ�\DSWÕ÷Õ�oDOÕúPDODUGD��
oDOÕúPDPÕ]D�EHQ]HU�úHNLOGH�HQ�VÕN�EDúYXUXQXQ�\D]�D\ODUÕQ�
GD�ROGX÷X�EHOLUWLOPLúWLU���������������(OHNWULN�oDUSPDVÕ�ROJX�
ODUÕQÕQ�HQ�VÕN�\D]�D\ODUÕQGD�J|U�OPHVLQLQ�QHGHQOHUL�RODUDN��
LQúDDW�YH�HQG�VWUL�VHNW|U�QGHNL�oDOÕúPDODUGDNL�DUWÕú��oRFXN�
ODUÕQ�RNXO�\HULQH�HYGH�ROPDVÕ�YH�VÕFDN�KDYD\OD�ELUOLNWH�GÕú�
RUWDPODUGD�DUWDQ�KDUHNHWOLOLN�DUWÕúÕ�VD\ÕODELOLU��dDOÕúPDPÕ]�
GD� HOHNWULN� oDUSPDVÕ� ROJXODUÕQÕQ� HQ� VÕN� FXPDUWHVL� J�Q���
HQ� D]� SD]DUWHVL� J�Q�� J|U�OG�÷�� VDSWDQPÕúWÕU�� /LWHUDW�UGH��
oDOÕúPDQÕQ� \DSÕOGÕ÷Õ� E|OJH\H� DLW� VRV\RGHPRJUD¿N� YHULOHU��
LNOLP�|]HOOLNOHUL�YH�oDOÕúPD�úDUWODUÕQGDNL�GH÷LúLNOLNOHUH�ED÷OÕ�
RODUDN�ROJXODUÕQ�IDUNOÕ�J�QOHUGH�\R÷XQODúWÕ÷Õ�J|U�OPHNWHGLU�
���������
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(OHNWULN�oDUSPDODUÕQGD��DNÕPÕQ�WLSL��WHPDV�V�UHVL�YH�\R÷XQ�
OX÷X��WHPDV�HWWL÷L�GRNX�GLUHQFL��Y�FXWWD�L]OHGL÷L�\RO�YH�HúOLN�
HGHQ�WUDYPD�YDUOÕ÷ÕQD�ED÷OÕ�RODUDN�GHULGH�JLULú�\D�GD�oÕNÕú�
E|OJHOHULQGH�ROXúDQ�KDVDUÕQ�\DQÕQGD�oHúLWOL�NHPLN��NDV�� Lo�
RUJDQ�\DUDODQPDODUÕ�� �NRPSOLNDV\RQODU�YH\D�VLVWHP�KDVDU�
ODUÕ� JLEL� D÷ÕU� QLWHOLNWH� \DUDODQPDODU� J|U�OHELOPHNWHGLU��
dDOÕúPDPÕ]GD��$O� YH� DUN�¶QÕQ� oDOÕúPDVÕQD� EHQ]HU� RODUDN�
HOHNWULN� \DUDODQPDVÕ� QHGHQL\OH� WDUDIÕPÕ]FD� DGOL� UDSRU�
G�]HQOHQPHVL� LVWHQHQ� ROJXODUÕQ� VÕNOÕNOD� �������� Q ����
\DWDUDN� WHGDYL�J|UG�÷��� HOHNWULN� oDUSPDVÕQD�ED÷OÕ�JHOLúHQ�
\DUDODQPD� YH\D� NRPSOLNDV\RQ� QHGHQL\OH� \DUÕVÕQGDQ� ID]��
ODVÕQD� ������¶L�� Q ���� FHUUDKL�P�GDKDOH� X\JXODQGÕ÷Õ� DQ�
ODúÕOPÕúWÕU������

����� \ÕOÕQGD� J�QFHOOHQHQ� KDOL\OH� 7&.¶GD� WDQÕPODQDQ�
\DUDODQPD� VXoODUÕQÕQ� DGOL� WÕS� DoÕVÕQGDQ� GH÷HUOHQGLULOPH�
VL�NÕODYX]XQGD�� HOHNWULN�JLULú�YH�YH\D�oÕNÕú�GHOL÷L�YH�YH\D�
NOLQLN� EXOJXODUÕQ� ROPDVÕ� YH�YH\D� VD÷OÕN� SHUVRQHOL� WDUDIÕQ�
GDQ�NDUGL\RSXOPRQHU�UHV�VLWDV\RQ�X\JXODQPÕú�ROPDVÕ�JLEL�
Y�FXWWDQ�HOHNWULN�DNÕPÕQÕQ�JHoWL÷LQH�GDLU�SR]LWLI�EXOJXODUÕQ�
PHYFXW�ROGX÷X�GXUXPODUGD�HOHNWULN�oDUSPDVÕQÕQ�\DúDPVDO�
WHKOLNH\H�VRNDQ�ELU�\DUDODQPD�RODUDN�GH÷HUOHQGLULOPHVL�JH��
UHNWL÷L�EHOLUWLOPLúWLU� ������%L]LP�G�ú�QFHPL]�� VDGHFH�JLULú�
YH�YH\D� oÕNÕú� OH]\RQX� EXOXQDQ�� \DSÕODQ� PXD\HQHOHULQGH��
WDNLS�YH�WHWNLNOHULQGH�KHUKDQJL�ELU�EXOJX�YH\D�NRPSOLNDV\RQ�
JHOLúPH\HQ�HOHNWULN�oDUSPDVÕ�ROJXODUÕQGD��VDGHFH�JLULú�YH�
YH\D�oÕNÕú� OH]\RQX�YDUOÕ÷ÕQÕQ�\DúDPVDO� WHKOLNH�ROXúWXUPDN�
LoLQ�\HWHUOL�ROPDGÕ÷Õ�úHNOLQGHGLU��

9�FXWWDQ�HOHNWULN�DNÕPÕQÕQ�JHoWL÷LQH�GDLU�SR]LWLI�EXOJX�LID��
GHVLQLQ�GHWD\ODQGÕUÕODUDN��(.*�GH÷LúLNOLNOHUL��&.��&.�0%��
/'+���UH��NUHDWLQLQ��$67��$/7��O|NRVLW�JLEL�GRNX�KDVDUÕQ�
GD� NXOODQÕODQ� |Oo�WOHULQ� DQODPOÕ� \�NVHNOLNOHULQLQ� NÕODYX�
]D� HNOHQPHVL� J|U�ú�QGH\L]��dDOÕúPDPÕ]GD�� W�P�ROJXODUÕQ�
�����¶XQGD� �Q ���� \DUDODQPDQÕQ� NLúL\L� \DúDPVDO� WHKOL��
NH\H�VRNWX÷X�������¶LQGH��Q ����EDVLW�WÕEEL�P�GDKDOH�LOH�
JLGHULOHELOHFHN�|Oo�GH�KD¿I�QLWHOLNWH�ROPDGÕ÷Õ�������¶VÕQGD�
�Q ����NHPLN�NÕUÕN�oÕNÕNODUÕQD�QHGHQ�ROGX÷X�������¶LQGH�
�Q ���� L\LOHúPH� V�UHFLQL� WDNLEHQ� GX\XODUÕQGDQ� YH\D� RU�
JDQODUÕQGDQ� ELULQLQ� LúOHYLQLQ� V�UHNOL� ]D\ÕÀDPDVÕ� \D� GD�
\LWLULOPHVL�QLWHOL÷LQGH�ROGX÷X�EHOLUOHQPLúWLU��$GOL�ROJXODUÕQ�
GH÷HUOHQGLULOGL÷L�XOXVDO�oDOÕúPDODUGD��HOHNWULN�oDUSPDODUÕQD�
ED÷OÕ� JHOLúHQ� VXoXQ� QHWLFHVL� VHEHEL\OH� D÷ÕUODúPÕú� KDOOHUL�
QLQ�� GL÷HU� DGOL� YDND� W�UOHULQH�J|UH�GDKD�\�NVHN�RUDQODUGD�
ROXúPDVÕ�oDOÕúPDPÕ]�LOH�X\XPOXGXU��������������

SONUÇ
(OHNWULN�oDUSPDODUÕ���ONHPL]GH�NXOODQÕP�DODQODUÕQÕQ�DUWÕúÕQD�
ED÷OÕ�RODUDN�VÕNOÕ÷Õ�DUWDQ��EDVLW�ELU�\DUDODQPDGDQ�FLGGL�oRNOX�
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)LQDQVPDQ�YH\D�0DOL�'HVWHN��
%X�oDOÕúPDGD�¿QDQVPDQ�YH\D�PDOL�GHVWHN�DOÕQPDPÕúWÕU�
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The Role of Lymphocyte-to-Monocyte 
Ratio Levels in Diagnosis of 
Appendicitis in Children

dRFXNODUGD�$SHQGLVLW�7DQÕVÕQGD�
/HQIRVLW�0RQRVLW�2UDQÕ�'H÷HULQLQ�5RO�

ABSTRACT
Objective: 
Appendicitis is the most common surgical disease with right lower abdominal pain 
in pediatric age. This study aimed to investigate the diagnostic value of lymphocyte 
monocyte ratio (LMR) in appendicitis in children. 

Material and Methods: 
A total of 150 patients under the age of 18 who were admitted to the hospital and giv-
HQ�EORRG�VDPSOHV�GXH�WR�UHDVRQV�RI�QRQ�LQÀDPPDWRU\�FRQGLWLRQV�DQG�ZHUH�SURYHG�
to have appendicitis (non-complicated or complicated) between 2017 and 2020 
ZHUH�DQDO\]HG�UHWURVSHFWLYHO\��3DWLHQWV�ZHUH�FODVVL¿HG�LQWR�WKUHH�VXEJURXSV��*URXS�
�� �KHDOWK\� FKLOGUHQ�ZLWKRXW� DQ\� LQÀDPPDWLRQ�� Q �����*URXS� �� �QRQ�FRPSOLFDWHG�
DSSHQGLFLWLV��Q ����DQG�*URXS����FRPSOLFDWHG�DSSHQGLFLWLV��Q �����

Results: 
7KH�PHGLDQ�/05�OHYHO�ZDV�VLJQL¿FDQWO\�ORZHU�LQ�WKH�QRQ�FRPSOLFDWHG�DQG�FRPSOL-
FDWHG�DSSHQGLFLWLV�JURXSV�WKDQ�LQ�JURXS����S �������7KH�FXW�RII�YDOXH�RI�/05�RQ�DG-
mission to predict non-complicated appendicitis was 2.98 with a sensitivity of 94% 
DQG�D�VSHFL¿FLW\�RI������DUHD�XQGHU�WKH�FXUYH���������S ���������7KH�FXW�RII�YDOXH�RI�
LMR on admission to predict complicated appendicitis was 2.15 with a sensitivity of 
����DQG�D�VSHFL¿FLW\�RI������DUHD�XQGHU�WKH�FXUYH���������S ���������

Conclusion: 
This study shows that the LMR ratio may be helpful with high sensitivity and spec-
L¿FLW\�LQ�GLDJQRVLQJ�DSSHQGLFLWLV��

Key Words: 
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ÖZ
Amaç: 
$SHQGLVLW�� oRFXN� \Dú� JUXEXQGD� VD÷� DOW� NDGUDQ� D÷UÕVÕQÕQ�
HQ� VÕN� FHUUDKL� KDVWDOÕ÷ÕGÕU��%X� oDOÕúPDQÕQ� DPDFÕ�� oRFXN-
ODUGD�DSHQGLVLWWH�OHQIRVLW�PRQRVLW�RUDQÕQÕQ��/02��WDQÕVDO�
GH÷HULQL�DUDúWÕUPDNWÕU�

Gereç ve Yöntemler: 
����������\ÕOODUÕ�DUDVÕQGD����\DúÕQGDQ�N�o�N�LQÀDPDWXDU�
ROPD\DQ�QHGHQOHUOH�KDVWDQH\H�EDúYXUXS�NDQODUÕ�DOÕQDQ�YH�
DSHQGLVLW��NRPSOLNH�ROPD\DQ�YH\D�NRPSOLNH�RODQ�� WDQÕVÕ�
DOPÕú� WRSODP� ���� KDVWD� UHWURVSHNWLI� RODUDN� LQFHOHQGL��
+DVWDODU�*UXS� �� �LQÀDPDV\RQX� ROPD\DQ� VD÷OÕNOÕ� oRFXN-
ODU�� Q ����� *UXS� �� �NRPSOLNH� ROPD\DQ� DSHQGLVLW�� Q ����
YH�*UXS����NRPSOLNH�DSHQGLVLW��Q ����ROPDN��]HUH��o�DOW�
JUXED�D\UÕOGÕ�

Bulgular: 
2UWDODPD�/02�G�]H\LQLQ�NRPSOLNH�ROPD\DQ�YH�NRPSOLNH�
DSHQGLVLW�JUXSODUÕQGD�*UXS��
H�J|UH�DQODPOÕ�RODUDN�G�ú�N�
ROGX÷X�J|U�OG�� �S ��������/02
QXQ�NRPSOLNH�ROPD\DQ�
DSDQGLVLWL� |QJ|UPHN� LoLQ� EDúYXUXGDNL� FXW�RII� GH÷HUL�
����
GLU�� GX\DUOÕOÕ÷Õ� ���� YH� |]J�OO�÷�� ���
GÕU� �H÷ULQLQ�
DOWÕQGDNL� DODQ�� ������� S � �������� /02
QLQ� EDúYXUXGD�
NRPSOLNH� DSDQGLVLWL� |QJ|UPHN� LoLQ� FXW�RII� GH÷HUL� ������
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INTRODUCTION
Appendicitis is the most common surgical disease with 
ULJKW� ORZHU� DEGRPLQDO� SDLQ� LQ� SHGLDWULF� DJH� ��±���� 7KH�
diagnosis of appendicitis is led by detailed medical histo-
U\��SK\VLFDO� H[DPLQDWLRQ��EORRG�SDUDPHWHUV�DQG� LPDJLQJ�
methods such as ultrasound and computed tomography 
��������7KH�GLDJQRVLV�RI�DSSHQGLFLWLV�FDQ�VWLOO�EH�FOLQLFDO-
O\�FKDOOHQJLQJ�EHFDXVH�RI�WKH�QRQ�VSHFL¿F�SUHVHQWDWLRQ�RI�
the disease (5). Despite the increasing incidence of ap-
SHQGLFLWLV�LQ�WKH�OLWHUDWXUH��PLVGLDJQRVHV�RU�ODWH�GLDJQRVHV�
UHVXOW�LQ�SHUIRUDWLRQ��DEVFHVV�IRUPDWLRQ�DQG�D�KLJK�UDWH�RI�
QHJDWLYH�DSSHQGHFWRPLHV�����
&RPSOHWH�EORRG�FRXQW��&%&��LV�XVHG�IRU�GLDJQRVLQJ�PHGL-
cal conditions (7). The laboratory tests such as white blood 
FHOOV��:%&���QHXWURSKLO�WR�O\PSKRF\WH�UDWLR��1/5���DQG�
C-reactive protein (CRP) as valuable parameters of in-
ÀDPPDWRU\�FRQGLWLRQV�KDYH�EHHQ�XVHG�IRU�D�ORQJ�WLPH�WR�
KHOS�WKH�GLDJQRVLV������1/5�DQG�O\PSKRF\WH�WR�PRQRF\WH�
UDWLR��/05���FDOFXODWHG�ZLWK�&%&��KDYH�EHHQ�LQYHVWLJDWHG�
as potential biomarkers for various diseases (7). Among 
WKHVH��:%&�DQG�&53�DUH�QRQ�VSHFL¿F�EORRG�SDUDPHWHUV�

IRU� WKH� GLDJQRVLV� RI� DSSHQGLFLWLV�� 7KHVH� LQÀDPPDWRU\�
markers can also elevate with other non-surgical abdomi-
QDO�GLVHDVHV������7KHUHIRUH��GLDJQRVWLF�GLVFULPLQDWLRQ�EH-
WZHHQ�DSSHQGLFLWLV�DQG�QRQ�VXUJLFDO�GLVHDVHV� LV�GLI¿FXOW��
,Q�FRQFOXVLRQ�� WKHUH� LV� D�QHHG� IRU� LQÀDPPDWRU\�PDUNHUV�
ZKLFK� FDQ�EH�KHOSIXO� IRU� GLDJQRVLV��2WKHU� LQÀDPPDWRU\�
PDUNHUV� VXFK� DV�1/5�DQG�/05�PD\�DOVR�EH�XVHIXO� IRU�
HYDOXDWLQJ�V\VWHPLF�LQÀDPPDWRU\�VWDWXV��������
This study aimed to investigate the evaluation of LMR 
levels during stages of appendicitis and compare the re-
VXOWV�ZLWK�WKH�KHDOWK\�FRQWURO�JURXS��:%&��&53�DQG�1/5�
were also studied and correlation with LMR was evaluat-
ed in the diagnosis of appendicitis.

MATERIAL and METHODS
This research complies with all the relevant national regu-
ODWLRQV��LQVWLWXWLRQDO�SROLFLHV�DQG�LV�LQ�DFFRUGDQFH�ZLWK�WKH�
WHQHWV�RI�WKH�+HOVLQNL�'HFODUDWLRQ��DQG�KDV�EHHQ�DSSURYHG�
E\�WKH�$QNDUD�0HGLFDO�)DFXOW\�(WKLFDO�&RPPLWWHH��$QND-
UD�8QLYHUVLW\��L������������2QH�KXQGUHG�DQG�¿IW\�SDWLHQWV�
under the age of 18 who were admitted to the Pediatric 
Emergency Clinic and Pediatric Surgery Clinic between 
2017 and 2020 were recorded retrospectively. Patients 
ZHUH�FODVVL¿HG�LQWR�WKUHH�JURXSV��(DFK�JURXS�LQFOXGHG����
SDWLHQWV��*URXS���ZDV�QRQ�LQÀDPPDWRU\�FRQGLWLRQV� �DS-
pealed with non-abdominal pain which was an inguinal 
KHUQLD�� XQGHVFHQGHG� WHVWHV�� HWF��� DQG� WDNHQ� EORRG� VDP-
SOHV�EHIRUH�VXUJHU\���*URXSV���DQG���ZHUH�LQÀDPPDWRU\�
conditions which were diagnosed with non-complicated 
DSSHQGLFLWLV� DQG� FRPSOLFDWHG� DSSHQGLFLWLV�� UHVSHFWLYHO\��
Radiologic imaging and clinical status were the decisive 
SRLQWV�IRU�JURXSV���DQG����3DWKRORJLFDO�VSHFLPHQ�UHVXOWV�
were controlled with the radiological and surgical diag-
QRVLV�IRU�JURXSV���DQG����([FOXGHG�FULWHULD�IRU�WKLV�VWXG\�
ZHUH� DV� IROORZV�� DJH� DERYH� ��� \HDUV�� DQRWKHU� GLIIHUHQW�
UHDVRQ�IRU�DEGRPLQDO�SDLQ�VXFK�DV�XULQDU\�WUDFW�LQIHFWLRQ��
JDVWURHQWHULWLV��RU�KHPDWRORJLF�GLVHDVH��'HPRJUDSKLF�DQG�
ODERUDWRU\�GDWD�ZHUH�UHFRUGHG���:%&�DQG�&53�OHYHOV�ZHUH�
VWXGLHG�LQ�DOO�JURXSV��DQG�/05�DQG�1/5�YDOXHV�ZHUH�FDO-
culated.

Statistical Analysis
The data were analyzed using SPSS for Windows (SPSS 
�����,%0��$PDURN��1<��86$���1RUPDOO\�GLVWULEXWHG�GDWD�
LQ�PRUH�WKDQ�WZR�JURXSV�ZHUH�FRPSDUHG�ZLWK�$129$�DQG�
a Kruskal-Wallis variant analysis was used for the data 
that were not normally distributed. The Spearman test was 
used for correlation analysis. The strongest correlations 
ZHUH�SUHVHQWHG��DV� LQGLFDWHG�E\� WKH�6SHDUPDQ� WHVW� U!����
DQG� U������ 52&� FXUYH� ZDV� XVHG� WR� GHWHUPLQH� ZKHWKHU�
LMR levels had characteristics to distinguish appendici-
tis from the other group. The cut-off value (the value at 
the point where sensitivity and selectivity were the high-
est was determined as the cut-off value) was calculated. p 
YDOXHV�������ZHUH�FRQVLGHUHG�VWDWLFDOO\�VLJQL¿FDQW�
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RESULTS
The study included a total of 150 children younger than 18 
years of age who were admitted for various reasons with 
QRQ�LQÀDPPDWRU\�GLVHDVH�DQG�DSSHQGLFLWLV�WR�WKH�SHGLDW-
ric emergency clinic and pediatric surgery outpatient clin-
LF��UHVSHFWLYHO\��*URXS���ZDV�FKRVHQ�IURP�WKH����KHDOWK\�
children admitted to the pediatric surgery outpatient clin-
LF�� *URXSV� �� DQG� �� ZHUH� VHOHFWHG� IURP� WKH� ��� FKLOGUHQ�
for each group; patients were admitted to the pediatric 
emergency clinic for abdominal pain and diagnosed with 
non-complicated and complicated appendicitis. A random 
numbers table was used for choosing the patients. Accord-
LQJ�WR�JHQGHU�������������RI�����SDWLHQWV�ZHUH�PDOHV�DQG�
��� ��������ZHUH� IHPDOHV��7KHUH�ZHUH� QR� VWDWLVWLFDO� GLI-
IHUHQFHV�EHWZHHQ�JURXSV�IRU�JHQGHU��S ��������7KH�PHDQ�
DJHV�RI�JURXSV������DQG���ZHUH��������������DQG������\HDUV��
UHVSHFWLYHO\�� 7KH� PHDQ�:%&�� PHGLDQ� &53�� /05�� DQG�
1/5�OHYHOV�DUH�VKRZQ�LQ�7DEOH�,��

Table I.�*HQGHU��0HGLDQ�DJH��0HDQ�:%&�OHYHOV��0HGLDQ�&53�OHYHOV��
0HGLDQ�1/5�OHYHOV�DQG�0HGLDQ�/05�OHYHOV

7KH�:%&�ZDV�VLJQL¿FDQWO\�KLJKHU�LQ�JURXSV���DQG���WKDQ�
LQ�JURXS����S ��������7KHUH�ZHUH�QR�VWDWLVWLFDO�GLIIHUHQF-
HV�EHWZHHQ�JURXSV���DQG����S ��������7KH�&53�OHYHO�IRU�
JURXS���ZDV�VLJQL¿FDQWO\�KLJKHU�WKDQ�JURXS���DQG�JURXS�
�� �S �������� 7KH� PHGLDQ� 1/5� YDOXH� ZDV� VLJQL¿FDQWO\�
KLJKHU�LQ�JURXS���DQG���SDWLHQWV�WKDQ�JURXS���SDWLHQWV�LQ�
WKH�SUHRSHUDWLYH�KHPRJUDP�SDUDPHWHUV��S ��������7KHUH�
ZHUH�VWDWLVWLFDO�GLIIHUHQFHV�EHWZHHQ�JURXS���DQG�JURXS���
�S ��������7KH�PHGLDQ�/05�OHYHO�ZDV�VLJQL¿FDQWO\�ORZHU�
in non-complicated and complicated appendicitis groups 
WKDQ� LQ�JURXS��� �S ��������7KHUH�ZHUH� VWDWLVWLFDO� GLIIHU-
HQFHV�EHWZHHQ�JURXS���DQG�JURXS����S �������

/05�OHYHOV�FRUUHODWHG�VLJQL¿FDQWO\�ZLWK�:%&�DQG�&53�
�S �������$�VWURQJ�QHJDWLYH�FRUUHODWLRQ�ZDV�IRXQG�LQ�:%&�
�U� 6SHDUPDQ � �� ������� DQG�&53� �U� 6SHDUPDQ � �� �������
�7DEOH�,,��

Table II.�&RUUHODWLRQV�RI�/05�:%&�&53�DQG�1/5�/05

$FFRUGLQJ�WR�52&�DQDO\VLV��WKH�FXW�RII�YDOXH�RI�/05�RQ�
admission to predict non-complicated appendicitis was 
�����ZLWK� D� VHQVLWLYLW\�RI�����DQG�D� VSHFL¿FLW\�RI�����
�DUHD�XQGHU�WKH�FXUYH���������S ��������)LJXUH�����

Figure 1. ROC analyses of the diagnostic capability of LMR for 
non-complicated appendicitis

The cut-off value of LMR on admission to predict com-
SOLFDWHG�DSSHQGLFLWLV�ZDV������ZLWK�D�VHQVLWLYLW\�RI�����
DQG�D�VSHFL¿FLW\�RI������DUHD�XQGHU�WKH�FXUYH���������S �
�������)LJXUH�����

Figure 2. ROC analyses of the diagnostic capability of LMR for com-
plicated appendicitis
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DISCUSSION
'LDJQRVLV� RI� DSSHQGLFLWLV� GHSHQGV� RQ� SK\VLFDO� H[DP-
ination together with blood parameters and radiologic 
evaluation. This study demonstrated that LMR levels are 
decreased in the non-complicated and complicated appen-
dicitis group compared to the healthy group. Regarding 
WKLV�UHVXOW��GHFUHDVHG�/05�OHYHOV�PD\�EH�KHOSIXO�IRU�WKH�
diagnosis of appendicitis in children.
(DUO\�GLDJQRVLV�RI� DSSHQGLFLWLV�PD\�VRPHWLPHV�EH�GLI¿-
cult in children who are admitted with abdominal pain. 
%XW� WKLV� VLWXDWLRQ� LV� LPSRUWDQW� WR� SUHYHQW� FRPSOLFDWLRQV�
VXFK�DV�SHUIRUDWLRQ��ZRXQG�LQIHFWLRQ��DQG�DEVFHVV�IRUPD-
tion which are associated with increased morbidity and 
PRUWDOLW\�UDWHV������:%&��&53��DQG�1/5�ZKLFK�DUH�XVHG�
DV� VLPSOH� SDUDPHWHUV� IRU� KHOSLQJ� WKH� GLDJQRVLV�� XVXDOO\�
LPSURYH�LQÀDPPDWLRQ�SURFHVVHV��������������8QIRUWXQDWH-
O\��WKHUH�DUH�VWLOO�QR������VSHFL¿F�DQG�VHQVLWLYH�EORRG�SD-
UDPHWHUV�IRU�WKH�GLDJQRVLV�RI�DSSHQGLFLWLV������:LWKHU�HW�DO��
VKRZHG�WKDW�WKH�VHQVLWLYLW\�DQG�VSHFL¿FLW\�RI�:%&�ZHUH�
������DQG��������UHVSHFWLYHO\�DQG�WKH�&53�ZDV�������
DQG��������UHVSHFWLYHO\�������.DLVHU�HW�DO��DQG�6KD¿�HW�DO��
DOVR�VKRZHG�WKDW�:%&�DQG�&53�LQFUHDVHG�LQ�DSSHQGLFLWLV�
���������,Q�WKLV�VWXG\��:%&�DQG�&53�OHYHOV�LQ�WKH�DSSHQ-
GLFLWLV�JURXS�ZHUH�VLJQL¿FDQWO\�KLJKHU�WKDQ�LQ�WKH�KHDOWK\�
group. 
6HYHUDO� VWXGLHV� KDYH� VKRZQ� WKDW�1/5�� D�PRUH� VHQVLWLYH�
SDUDPHWHU�WKDQ�:%&�DQG�&53��LQFUHDVHG�LQ�DSSHQGLFLWLV�
���������,Q�WKLV�VWXG\��1/5�OHYHOV�ZHUH�KLJKHU�LQ�FKLOGUHQ�
with non-complicated and complicated appendicitis than 
in group 1 and the levels were highest in complicated ap-
pendicitis. 
%HVLGHV�WKHVH�ELRPDUNHUV��/05�KDV�EHHQ�UHSRUWHG�DV�DQ�
LQÀDPPDWLRQ�PDUNHU�WKDW�PD\�GHFUHDVH�DFXWH�RU�FKURQLF�
LQÀDPPDWLRQ� VXFK� DV� XOFHUDWLYH� FROLWLV�� DQG� RYDULDQ� WX-
PRUV����������7KLV�VWXG\�IRXQG�WKDW�/05�OHYHOV�IRU�FRP-
plicated appendicitis were lower than for non-complicated 
DSSHQGLFLWLV��/05�OHYHOV�RYHU������KDYH�KLJK�VSHFL¿FLW\�
������DQG�VHQVLWLYLW\�������IRU�QRQ�FRPSOLFDWHG�DSSHQ-
GLFLWLV��/05�OHYHOV�RYHU������KDYH�KLJK�VHQVLWLYLW\�������
DQG�DFFHSWDEOH�VSHFL¿FLW\�������IRU�FRPSOLFDWHG�DSSHQGL-
citis. These results show that LMR levels accurately dis-
tinguish non-complicated and complicated appendicitis in 
children.
Radiologic evaluation is the commonly preferred method 
for diagnosis of appendicitis (2). Tuncer et al. showed that 
WKH�VHQVLWLYLW\�DQG�VSHFL¿FLW\�RI�XOWUDVRXQG�ZHUH��������
DQG������UHVSHFWLYHO\������7KH�GLVDGYDQWDJH�RI�XOWUDVRXQG�
is that sonographic evaluation is subjective and unavail-
able in all hospitals (5). Another radiologic evaluation is 
FRPSXWHG� WRPRJUDSK\� �&7��� ZKLFK� PD\� EH� FRXQWHG� DV�
an ideal method for diagnosis of appendicitis. Doria et 
DO��VKRZHG�WKDW�WKH�VHQVLWLYLW\�DQG�VSHFL¿FLW\�RI�&7�ZHUH�
����DQG������UHVSHFWLYHO\�������$OWKRXJK�&7�KDV�KLJK-
HU�VHQVLWLYLW\�DQG�VSHFL¿FLW\�WKDQ�XOWUDVRXQG��H[SRVXUH�WR�
KLJK�OHYHO�UDGLDWLRQ�LV�D�VLJQL¿FDQW�GLVDGYDQWDJH�IRU�FKLO-
GUHQ�������)RU�WKLV�UHDVRQ��D�VSHFL¿F�EORRG�WHVW�WKDW�JLYHV�
more accurate results may be needed.

Study Limitations
The limitation of this study was its retrospective nature. 
7KH� LQGH¿QLWH� GXUDWLRQ� RI� LQÀDPPDWLRQ� DW� WKH� WLPH� RI�
blood sampling might also have affected the analysis and 
may be counted as another limitation.

CONCLUSION
Diagnosis of appendicitis is still a challenge to emergen-
cy physicians and surgeons. Hemogram is a cost-effective 
DQG� HDVLO\� DSSOLFDEOH� SDUDPHWHU� IRU� DOO� KRVSLWDOV��:%&��
1/5�� DQG� /05� OHYHOV� DUH� SURFXUHG� HDVLO\� IURP� KHPR-
gram for helping to diagnose acute abdominal pain. LMR 
OHYHOV�DUH�VLJQL¿FDQWO\� ORZHU� LQ�QRQ�FRPSOLFDWHG�DSSHQ-
dicitis than in healthy children and lowest in complicated 
appendicitis. LMR may be a novel potential marker for the 
GLDJQRVLV�RI�DSSHQGLFLWLV�ZKLFK�LV�LGHQWL¿HG�DV�QRQ�FRP-
plicated and complicated appendicitis. Concerning these 
UHVXOWV��QHJDWLYH�DSSHQGHFWRPLHV�PD\�EH�UHGXFHG�ZLWK�WKH�
help of these biomarkers.
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g]GDPDU� 0<�� .DUDYDú� (�� $FXWH� PHVHQWHULF�
O\PSKDGHQLWLV�LQ�FKLOGUHQ��¿QGLQJV�UHODWHG�WR�GLI-
ferential diagnosis and hospitalization. Arch Med 
6FL����������������±����

7XQFHU�$$��&DYXV�6��%DOFLRJOX�$��6LOD\�6��'HPL-
UDOS�ø��&DONDQ�(��$OWLQ�0$��(U\LOPD]�(��.DUDLVDR-
JOX�$2�� %�N�OPH]�$�� 'RJDQ� ø�� (PEOHWRQ� '%��
&HWLQNXUVXQ�6��&DQ�PHDQ�SODWHOHW�YROXPH��1HX-
WURSKLO�WR�/\PSKRF\WH�� /\PSKRF\WH�WR�0RQR-
F\WH��3ODWHOHW�WR�/\PSKRF\WH�UDWLRV�EH�IDYRXUDEOH�
predictors for the differential diagnosis of appen-
GLFLWLV"�-�3DN�0HG�$VVRF����������������±����

$WHV�8��%DKDGLU�.�� (UJXQ�(��*ROOX�*��'XUPD]�
0��*XQD\�)��(UJXGHU�,��%LQJRO�.RORJOX�0��<DJ-
PXUOX�$��'LQGDU�+��&DNPDN�0��'HWHUPLQDWLRQ�RI�
3HQWUD[LQ���OHYHOV�LQ�GLDJQRVLV�RI�$SSHQGLFLWLV�LQ�
FKLOGUHQ��3HGLDWU�,QW���������������������

dD÷OD\DQ�)��dDNPDN�0��dD÷OD\DQ�2��dDYXúRJßOX�
T. Plasma D -Lactate Levels in Diagnosis of Ap-
SHQGLFLWLV��-�,QYHVWLJ�6XUJ����������������±���

*ODVV�&&��5DQJHO�6-��2YHUYLHZ�DQG�GLDJQRVLV�RI�
acute appendicitis in children. Semin Pediatr Surg 
���������������±�����

6DO|� 0�� 5RWK� %�� 6WHQVWU|P� 3��$UQEM|UQVVRQ� (��
2KOVVRQ� %�� 8ULQDU\� ELRPDUNHUV� LQ� SHGLDWULF� DS-
SHQGLFLWLV��3HGLDWU�6XUJ�,QW����������������±�����

0RRVPDQQ� -�� .UXVHPDUN� $�� 'LWWULFK� 6�� $P-
PHU�7��5DXK�0��:RHOÀH� -��0HW]OHU�0��=LHUN� -��
$JH�� DQG� VH[�VSHFL¿F� SHGLDWULF� UHIHUHQFH� LQWHU-
YDOV�IRU�QHXWURSKLO�WR�O\PSKRF\WH�UDWLR��O\PSKR-
F\WH�WR�PRQRF\WH� UDWLR�� DQG� SODWHOHW�WR�O\PSKR-
F\WH�UDWLR��,QW�-�/DE�+HPDWRO����������������±����

2NED�$0��$PLQ� 00��$EGHOPRDW\�$6�� (EDGD�
+(�� .DPHO�$��$OODP�$�� 6REK\� 2�� 1HXWURSKLO�
O\PSKRF\WH�UDWLR�DQG�O\PSKRF\WH�PRQRF\WH�UDWLR�
in ulcerative colitis as non-invasive biomarkers of 
disease activity and severity. Autoimmun High-
OLJKWV���������������

.DLVHU� 0�� 6FKURHFNHQIXFKV� 0�� &DVWHOODQL� &��
:DUQFNH�*��7LOO�+��6LQJHU�*��7KH�GLDJQRVWLF�YDO-
ue of hepcidin to predict the presence and sever-
ity of appendicitis in children. J Surg Res. 2018; 
����������

+XFNLQV�'6��6LPRQ�+.��&RSHODQG�.��6SLUR�'0��
*RJDLQ� -��:DQGHOO�0��$� QRYHO� ELRPDUNHU� SDQHO�
to rule out acute appendicitis in pediatric patients 
ZLWK� DEGRPLQDO� SDLQ�� $P� -� (PHUJ� 0HG� ������
����������±����

/HH�6.��/HH�6&��3DUN�-:��.LP�6�-��7KH�XWLOLW\�RI�
the preoperative neutrophil-to-lymphocyte ratio 
LQ�SUHGLFWLQJ�VHYHUH�FKROHF\VWLWLV��D�UHWURVSHFWLYH�
FRKRUW�VWXG\��%0&�6XUJ������������������

:LWKHU�$6��*ULHYH�$��/RYHODQG�-$��&RUUHODWLRQ�RI�
white cell count and CRP in acute appendicitis in 
SDHGLDWULF�SDWLHQWV��6�$IU�-�6XUJ�����������������

6KD¿� 6�� $IVKHHQ� 0�� 5HVKL� )�� 7RWDO� OHXFRF\WH�
FRXQW�� &�UHDFWLYH� SURWHLQ� DQG� QHXWURSKLO� FRXQW��
'LDJQRVWLF�$LG�LQ�DFXWH�DSSHQGLFLWLV��6DXGL�-�*DV-
WURHQWHURO�����������������
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&HUUDK�3DSDGRSOR�ELOJLVL]OLN�YH�FHKDOHWWHQ��G|UW��EHú��DOWÕ��
\DQOÕú�WHGDYLGHQ��ELU��LNL���o�YH�RQ�QXPDUDOÕ�GDYDODUD�VH�
EHEL\HW�YHUPLúWLU��%X�VXoODPDODU�GÕúÕQGD�RQXQ��HOGHQ�SDUD�
DODUDN� X\JXQ� ROPD\DQ� úHNLOGH� KDVWD� WHGDYL� HWPHVLQGHQ��
LNL��DOWÕ��GRNX]��RQ�ELU�QXPDUDOÕ�úLND\HWOHU�PDKNHPH\H�LQ�
WLNDO�HWPLúWLU��6RQ�RODUDN�WDELS�3DSDGRSOR¶QXQ��ELU��LNL���o��
DOWÕ��VHNL]��RQ��RQ�ELU�YH�RQ�LNL�QXPDUDOÕ�YDNDODUÕ�GD�|O�POH�
VRQXoODQPÕúWÕU�

6RQXoODU��
%DQGÕUPD� %HOHGL\H� 7DELEL� $QDVWDú� 3DSDGRSOR¶QXQ�
\DUJÕODQPDVÕ�VÕUDVÕQGD�KDVWD�\DNÕQODUÕ�RQXQ��J|UHYGHQ�HO�
oHNWLULOPHVLQL� WDOHS� HWPLúOHUGLU�� 9HULOHQ� úLND\HW� GLOHNoH��
OHULQGH�5XP�DVÕOOÕ�WDELS�3DSDGRSOR¶QXQ��J|UHY�\DSWÕ÷Õ�ELU�
\ÕOGDQ�ID]OD�V�UHGH�7�UNoH�|÷UHQHPHGL÷L��UHoHWHOHULQL�PD�
KDOOHGHQ�RNXPD�\D]PD�ELOHQOHUH�\D]GÕUGÕ÷Õ��KDVWDODUÕ�WHGD�
YL�HWPHN�LoLQ�DNWDU�G�NNDQODUÕQGDQ�DOGÕ÷Õ�RWODUÕ�NXOODQGÕ÷Õ��
%DQGÕUPD�.D\PDNDPÕ�$EGXOKDOLP�(IHQGL�WDUDIÕQGDQ�NR�
UXQGX÷X�� KDONÕQ� WHGDYLVLQL� SDUD� DOPDGDQ� \DSPDVÕ� JHUH�
NLUNHQ�\�NO��SDUDODU� DOGÕ÷Õ��KDVWDODUD� 

EX�JHFH�JHOHPHP�
\DUÕQ� VDEDK�JHOLULP

�GL\HUHN�|O�P�QH�VHEHEL\HW�YHUGL÷L��
X\JXODGÕ÷Õ�\DQOÕú�WHGDYLOHU�YH�LKPDOOHUOH�|O�PH�VHEHEL\HW�
YHUGL÷L�PDKNHPHGH�LIDGH�HGLOPLúWLU�

Anahtar Kelimeler: 
����<�]\ÕO��2VPDQOÕ��7ÕS�7DULKL��'RNWRU�

$%675$&7
Objective: 
$QDVWDV�3DSDGRSOR�VHUYHG�DV�%DQGÕUPD�0XQLFLSDOLW\�GRF�
WRU�LQ������������'XULQJ�KLV�GXW\��KH�FDXVHG�WKH�GHDWK�RI�
VRPH� SDWLHQWV� E\� PLVGLDJQRVLQJ� DQG� DGPLQLVWHULQJ� WKH�
ZURQJ�WUHDWPHQW�WR����SDWLHQWV��7KH�VWXG\�LV�WR�YHULI\�WKH�
FODLPV�DERXW�WKH�GRFWRU�ZLWK�DQ�H[SHUW�UHSRUW�DQG�WR�UHYHDO�
WKH�SURFHVV�OHDGLQJ�WR�KLV�GLVPLVVDO�ZLWKLQ�WKH�IUDPHZRUN�
RI�WKH�ODZ�ZLWK�PRUH�WKDQ�����DUFKLYDO�GRFXPHQWV��
&RPSODLQWV� WR� WKH� FRXUW� DERXW� WKH� SK\VLFLDQ�3DSDGREOR��
VXSSRUWLQJ�H[SHUWV��GHDWK�UHSRUWV��DQG�DXWRSVLHV�DUH�FOXHV�
RI�WKH�PRGHUQL]DWLRQ�LQ�WKH�¿HOG�RI�VFLHQFH��7KH�RULJLQDO�
DVSHFW�RI�WKH�VWXG\�LV�WKH�DLP�WR�FRQWULEXWH�WR�WKH�KLVWRU\�RI�
PHGLFLQH�LQ�WKH���WK�FHQWXU\��ZKLFK�ODFNV�VXI¿FLHQW�LQIRU�
PDWLRQ�RQ�'RFWRU�3DSDGREOR�

0DWHULDO�DQG�0HWKRGV��
5HVHDUFK� GHVLJQ�� ,Q� WKH� UHVHDUFK�� V\VWHPDWLF� UHYLHZ�GH�
VLJQ��RQH�RI� WKH�TXDOLWDWLYH� UHVHDUFK�PHWKRGV��ZDV�XVHG��
4XDOLWDWLYH�UHVHDUFK��$�W\SH�RI�UHVHDUFK�WKDW�LQYROYHV�FRO�
OHFWLQJ� DQG� DQDO\]LQJ� QRQ�QXPHULFDO� GDWD� WR� XQGHUVWDQG�
FRQFHSWV�� LGHDV�� RU� H[SHULHQFHV�� XVHG� WR� JDWKHU� LQ�GHSWK�
LQIRUPDWLRQ�DERXW�D�SUREOHP�RU�JHQHUDWH�QHZ�LGHDV�IRU�UH�
VHDUFK��9DULRXV�GRFXPHQWV�DQG�UHSRUWV�LQ�WKH�DUFKLYH�ZHUH�
H[DPLQHG� LQ� GHWDLO�ZLWK� WKH� GRFXPHQW� DQDO\VLV�PHWKRG��
0DNLQJ� IUHTXHQW�XVH�RI�GRFXPHQW� DQDO\VLV� LQ�TXDOLWDWLYH�
UHVHDUFK�HPERGLHV�WKH�VWXG\�RI�VLQJXODU�RU�SDUWLFXODU�FDVHV�

'DWD�6RXUFHV�DQG�'DWD�&ROOHFWLRQ�0HWKRG��
'DWD�VRXUFHV�DUH�PRUH�WKDQ�����DUFKLYDO�GRFXPHQWV�DQG�
UHODWHG�OLWHUDWXUH�LQ�YDULRXV�IXQGV�RI�WKH�3UHVLGHQF\�6WDWH�
$UFKLYHV�2WWRPDQ�$UFKLYHV��6LQFH�D�SURFHVV�IRU�UHYHDOLQJ�
HYHQWV�LQ�D�UHDOLVWLF�DQG�KROLVWLF�PDQQHU�ZDV�IROORZHG�LQ�
WKH� UHVHDUFK��GDWD�ZHUH�FROOHFWHG�E\� WKH�GRFXPHQW�DQDO\�
VLV�PHWKRG��9DULRXV�GRFXPHQWV�DQG�UHSRUWV� LQ� WKH�DUFKLYH�
ZHUH�H[DPLQHG�LQ�GHWDLO�ZLWK�WKH�GRFXPHQW�DQDO\VLV�PHWK�
RG��0DNLQJ�IUHTXHQW�XVH�RI�GRFXPHQW�DQDO\VLV�LQ�TXDOLWDWLYH�
UHVHDUFK�KHOSV�WR�HPERG\�WKH�VWXG\�WKURXJK�VLQJXODU�RU�SDU�
WLFXODU�FDVHV��:LWK� WKH�GRFXPHQW�DQDO\VLV�� WKH�GRFXPHQWV�
REWDLQHG�IURP�WKH�2WWRPDQ�$UFKLYHV�ZHUH�WUDQVODWHG�IURP�
2WWRPDQ�7XUNLVK�WR�WRGD\
V�OHWWHUV�DQG�WKH�VLWXDWLRQ�IDFHG�E\�
WKH�SK\VLFLDQ�ZDV�UHYHDOHG�

5HVXOWV��
7KH�PHWKRGV�DSSOLHG�E\�'RFWRU�$QDVWDV�3DSDGRSOR��ZKR�
ZDV� UHJLVWHUHG� DW� %DQGÕUPD�%LGD\HW� &RXUW�� LQ� WKH� WUHDW�
PHQW�RI�KLV�SDWLHQWV�ZHUH� WKH� VXEMHFW�RI� ODZVXLWV�E\� WKH�
UHODWLYHV�RI�WKH�SDWLHQWV��7KHUHXSRQ��WKH�LQYHVWLJDWLRQ�LQLWL�
DWHG�E\�WKH�FRXUW�ZDV�FRPELQHG�ZLWK�WKH�GHDWK�UHSRUWV�DQG�
DXWRSV\� UHVXOWV�� DQG� WKH� GRFWRU
V� FRQGLWLRQ�ZDV� UHSRUWHG�
WR�WKH�&HPL\HW�L�7ÕEEL\H�L�0�ONL\H��DQG�KH�SUHSDUHG�WKH�
SURFHVV�OHDGLQJ�WR�KLV�GLVPLVVDO��
'RFWRU� 3DSDGRSOR¶� DFWV� JDYH� ULVH� WR� ODZVXLWV� QXPEHU� ���
���DQG���GXH�WR�ODFN�RI�NQRZOHGJH�DQG�LJQRUDQFH��DQG�WR�
ODZVXLWV�QXPEHU����������DQG����GXH�WR�ZURQJ�WUHDWPHQW��
$SDUW�IURP�WKHVH�DFFXVDWLRQV��KH�KDV�EHHQ�WKH�VXEMHFW�RI�
FRPSODLQWV� QXPEHUHG� ��� ��� ��� DQG� ��� DERXW� EULEHU\� DQG�
WUHDWPHQW�IRU�PRQH\��)LQDOO\��FDVHV�QXPEHU����������������
�������DQG����UHVXOWHG�LQ�GHDWK�GXH�WR�WKH�WUHDWPHQWV�DSSOL��
HG�E\�WKH�GRFWRU��

&RQFOXVLRQV��
'XULQJ�WKH�WULDO�RI�%DQGÕUPD�0XQLFLSDO�3K\VLFLDQ�$QDV�
WDV�3DSDGRSOR��WKH�UHODWLYHV�RI�WKH�SDWLHQWV�GHPDQGHG�WKDW�
KH�EH�VDFNHG��,Q�WKH�FRPSODLQW�SHWLWLRQV�DJDLQVW�SK\VLFLDQ�
3DSDGRSOR��WKH�IROORZLQJ�LVVXHV�ZHUH�VWDWHG��WKDW�KH�FRXOG�
QRW�OHDUQ�WR�UHDG�DQG�ZULWH�LQ�7XUNLVK�LQ�PRUH�WKDQ�D�\HDU�
WKDW�KH�DFWLYHO\�VHUYHG��KDG�OLWHUDWH�SHRSOH�LQ�WKH�QHLJKERU�
KRRG�ZULWH�KLV�SUHVFULSWLRQV��KH�XVHG�KHUEV�KH�ERXJKW�IURP�
KHUEDOLVWV�WR�WUHDW�SDWLHQWV��KH�ZDV�SURWHFWHG�E\�%DQGÕUPD�
'LVWULFW�*RYHUQRU�$EGXOKDOLP�(IHQGL�� KH� UHFHLYHG� ODUJH�
VXPV�RI�PRQH\�ZKHQ�KH�VKRXOG�KDYH�WUHDWHG�WKH�SHRSOH�IRU�
IUHH��DQG�OHDG�WR�SDWLHQW¶V�GHDWK�E\�WHOOOLQJ�WKHP�³,�FDQQRW�
FRPH�WRQLJKW�EXW�WRPRUURZ�PRUQLQJ´��,W�ZDV�VWDWHG�LQ�WKH�
FRXUW� WKDW� KH� FDXVHG� WKH� GHDWK� RI� KLV� SDWLHQWV� E\�ZURQJ�
WUHDWPHQWV�DQG�QHJOLJHQFH�

.H\�:RUGV��
��WK�FHQWXU\��2WWRPDQ��'HRQWRORJ\��'RFWRU
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*ø5øù
2VPDQOÕ� KXNXN� VLVWHPL� 7DQ]LPDW� GHYULQH� NDGDU� GLQL��
EX�GHYLUGHQ� VRQUD� LVH� KHP�GLQL� KHP�GH�|U¿�KXNXNX� HVDV�
DOPÕúWÕU������%X�G|QHPGH�HQ�NDSVDPOÕ�FH]D�KXNXNX�����¶GH�
\�U�UO�÷H�JLUHQ�2VPDQOÕ�&H]D�.DQXQX¶GXU��.DQXQ�� EDWÕOÕ�
DQODPGD� \DSÕODQ� LON� FH]D� NDQXQX� ROPD� |]HOOL÷LQL� WDúÕ�
PDNWDGÕU�� øOJLOL� FH]D� NDQXQXQGD�� FH]D� KXNXNXQXQ� WHPHO�
LONHOHULQGHQ� KXNXN� GHYOHWL�� VXoWD� YH� FH]DGD� NDQXQLOLN� YH�
FH]DODUÕQ� úDKVLOL÷L� LONHVL� |Q� SODQD� oÕNDUÕOPÕúWÕU�� &H]D� ND�
QXQXQXQ�|]HOOLNOH�\DSWÕUÕP�EDNÕPÕQGDQ�KDSLV��SDUD�YH�GL÷HU�
FH]DODU�� J�YHQOLN� WHGELUOHUL� YH� FH]DODUÕQ� LQID]ÕQÕQ� G�]HQ�
OHQLú� ELoLPLQH� J|UH� WDVQLI� HGLOPHVL� PRGHUQ� JHOLúPHOHUGLU�
����� %|\OHFH� 7DQ]LPDW� YH� ,VODKDW� )HUPDQODUÕQÕQ� J�YHQFH�
DOWÕQD� DOGÕ÷Õ� NLúL� KDN� YH� |]J�UO�NOHUL�� KXNXN� GHYOHWL� LONH��
VLQH�YXUJX�\DSPDNWDGÕU��$OÕQDQ�NDUDUODU�VXoXQ�JHQHO�WHRULVL�
YH�\DSWÕUÕP�WHRULVLQH�LOLúNLQ�ELU�NÕVÕP�WHPHO�P�HVVHVHOHUL�
\OH� J�oOHQGLULOPLúWLU�� dD÷GDú� FH]D� KXNXNXQXQ� ELUH\L� |QH�
DODQ�EX�DQOD\ÕúÕ��7�UN�&H]D�+XNXNX�LoHULVLQH�LON�GHID�\HU�
OHúPLúWLU������
&H]D�KXNXNX�DODQÕQD�JLUHQ�SHN�oRN�\HQL�\|QHWPHOLN�KD\DWD�
JHoLULOLUNHQ��ELUH\L�|Q�SODQD�oÕNDUDQ��KHVDS�YHUHELOHQ��úHIIDI�
ELU�DQOD\Õú�����\�]\ÕOÕQ�LNLQFL�\DUÕVÕQGDQ�LWLEDUHQ�JHOLúPH\H�
EDúODPÕúWÕU�� %LUH\�� VXoXQXQ� VDELWOHúPHVLQH� NDGDU� PDVXP�
ROGX÷X�LIDGH�HGLOVH�GH�VXo�XQVXUXQXQ�PRGHUQ�ELOLPLQ�oHúLWOL�
|Oo�WOHULQH�J|UH�RUWD\D�NRQPDVÕ�]DPDQ�DODFDNWÕU�
$UDúWÕUPDGD�HOH�DOÕQDQ�KHP�WDELS�$QDVWDú�3DSDGRSOR¶QXQ�
KHP�GH�KDVWD�\DNÕQODUÕQÕQ�KDN�DUD\ÕúODUÕ�FH]D�KXNXNX�DoÕVÕQ�
GDQ�LIDGH�HGLOHQ�KXVXVODUD�|UQHN�WHúNLO�HWPHNWHGLU������¶GD�
%DQGÕUPD¶GD�WDELSOLN�\DSPD\D�EDúOD\DQ�'RNWRU�3DSDGRS�
OR¶QXQ�EDúÕQGDQ�JHoHQ�ROD\ODU�YH�KDNNÕQGD�YHULOHFHN�KHNL��
POLNWHQ�D]LO�NDUDUÕQGD�PDKNHPHQLQ�FH]D�KXNXNXQXQ�YH�WÕS�
ELOLPLQLQ�JHOLúPHNWH�RODQ�NXUDOODUÕ\OD�KDUHNHW�HWPHVL�PR��
GHUQOHúPHQLQ�WHPHO�|JHOHULGLU���

*(5(d�YH�<g17(0/(5
$UDúWÕUPDGD� QLWHO� DUDúWÕUPD� \|QWHPL� NXOODQÕOPÕú� ROXS��
GRN�PDQ� LQFHOHPHVL� WHNQL÷L� LOH� YHULOHU� ELU� DUD\D� JHWLULO��
PLúWLU��1LWHO�DUDúWÕUPD��J|]OHP��J|U�úPH��GRN�PDQ�DQDOL]L�
JLEL� QLWHO� YHUL� WRSODPD�\|QWHPOHULQH�\HU�YHULOHQ�� DOJÕODUÕQ�
YH�ROD\ODUÕQ�GR÷DO�RUWDPGD�JHUoHNoL�YH�E�W�QF�O�ELU�úHNLOGH�
RUWD\D�NRQPDVÕQD�G|Q�N�ELU�V�UHoWLU��1LWHO�DUDúWÕUPD�NXUDP�
ROXúWXUPD\Õ�WHPHOLQH�DODQ��VRV\DO�ROJXODUÕ�ED÷OÕ�EXOXQGXN�
ODUÕ�oHYUH�LoHULVLQGH�DUDúWÕUPD\Õ�YH�DQODPD\Õ�KHGHÀH\HQ�ELU�
\DNODúÕPGÕU�����

%8/*8/$5
2VPDQOÕ� 'HYOHWL¶QLQ� NDPX� KL]PHWOHULQLQ� úHNLOOHQGL÷L� YH�
oHúLWOHQGL÷L� ELU� G|QHP� ����<�]\ÕOGÕU�� %HOHGL\HOHULQ� IDDOL�
\HWOHUL�LoLQGH�\HU�DODQ�NDPX�KL]PHWOHUL�DODQÕQÕQ�JHQLúOHPH�
VL��GHYOHWLQ� VL\DVL�� DVNHUL�YH� HNRQRPLN�J�F�Q�Q�HQ� WHPHO�
XQVXUX�RODUDN�WDQÕPODQPD\D�EDúODPDVÕ\OD�SDUDOHOOLN�J|VWHU�
PHNWHGLU��1�IXVXQ�GHYOHWLQ�HVDV�J�F��ROPD\D�EDúODPDVÕ\OD�
EHUDEHU�� KDONÕQ� UHIDKÕQÕ� VD÷ODPD�� ELUH\OHULQ� VD÷OÕNOÕ� X]XQ�
|P�U�\DúDPDVÕQÕ�HWNLOH\HQ�¿]LNL�� LNWLVDGL��VRV\DO�YH�DKOD�
NL� NRúXOODUÕ� L\LOHúWLUPH�� WRSOXPX�GR÷DO�� LNWLVDGL� YH� VRV\DO�
ULVNOHUGHQ�NRUXPD�PRGHUQ�GHYOHW�DQOD\ÕúÕQÕQ�WHPHOL�KDOLQH�
JHOPLúWLU�����

8\JXODPDGD�EX�DPDoODUÕ�JHUoHNOHúWLUPHN� LoLQ�H÷LWLP�DOD��
QÕQD� GDKD� oRN� |QHP� YHULOPLúWLU�� 7RSOXP� VD÷OÕ÷ÕQÕ� NRUX�
PDN�DGÕQD�$YUXSD¶GDNL�JHOLúPHOHU�\DNÕQGDQ�WDNLS�HGLOHUHN�
����¶GH� 7ÕEKDQH�L�$PLUH� LOH� EDúOD\DQ� H÷LWLP� IDDOL\HWOHUL�
YH�����¶GD�)UDQVÕ]FD�H÷LWLP�YHUHQ�0HNWHE�L�7ÕEEL\H�L�ùD�
KDQH¶QLQ�NXUXOPDVÕQÕ� VD÷ODPÕúWÕU� �����$UGÕQGDQ� WDELS� LKWL�
\DFÕQGDQ� GROD\Õ� ����¶GH� 7�UNoH� H÷LWLP� YHUHQ� 0HNWHE�L�
7ÕEEL\H�L� 0�ONv�� PHPOHNHW� YH\D� EHOHGL\H� WDELEL� RODUDN�
ELOLQHQ�WDELSOHU�����¶WHQ�LWLEDUHQ�\HWLúWLULOPLúWLU�������
*HQHO� VD÷OÕN� LGDUHVLQH� \|QHOLN� øGDUH�L� 7ÕEEL\H�L�0�ONL\H�
1L]DPQDPHVL� ��$UDOÕN� ����
GD� QHúUHGLOPLúWLU�� %XQD� J|UH�
VLYLO� VD÷OÕN� KL]PHWOHUL� LoLQ� 1H]DUHW�L� 7ÕEEL\H�L� 0�ONL\H�
DGÕ\OD� ELU� LGDUH�� 1H]DUHW�L� 7ÕEEL\H�L�0�ONL\H¶QLQ� NRQWUR��
O�QGH� IDDOL\HWH� EDúODPÕúWÕU�� &HPL\HW�L� 7ÕEEL\H�L� 0�ONL\H�
LVH�����
WDQ�LWLEDUHQ�0HFOLV�L�8P�U�Õ�7ÕEEÕ\H�L�0�ONL\H
QLQ�
\HULQL�DOPÕúWÕU������%X�G�]HQOHPHOHUGHQ�VRQUD������\ÕOÕQD�
NDGDU�øVWDQEXO¶GDNL�&HPL\HW�L�7ÕEEL\H��DGOL�WÕS�NRQXODUÕQGD�
HQ��VW�NRQWURO�YH�GHQHWLP�RUJDQL]DV\RQX�NRQXPXQD�\�NVH�
OLUNHQ��ELOLPVHO�\HWHUOLOL÷H�VDKLS�ROPD\DQ�WDELSOHULQ�J|UHY��
GHQ�DOÕQPDVÕQÕ�YH�WD\LQOHULQL�RUJDQL]H�HWPLúWLU��
1H]DUHW�L�7ÕEEL\H�L�0�ONL\H�\HULQH�����¶WH�0HFOLV�L�7ÕE�
EL\H�L� 0�ONL\H� YH� 6ÕKKL\H�L� 8PXPL\H� NXUXOPXú� DQFDN��
NÕVD� ELU� V�UH� VRQUD� LVPL�0HFOLV�L�0DDULI�L�7ÕEEL\H� RODUDN�
GH÷LúWLULOPLúWLU��%X�NXUXOXú�VLYLO�VD÷OÕN�YH�EHOHGL\H\L�LOJLOHQ�
GLUHQ�LúOHUGH�'kKLOL\H�1H]DUHWL¶QH��DVNHUL�LúOHUGH�LVH�8PXP�
0HNDWLE�L�$VNHUL\H�1H]DUHWL¶QH�ED÷OÕ�NDOPÕúWÕU��1LKD\HW�EX�
NXUXOXúXQ�LVPL�����¶GD�0HFOLV�L�8P�U�Õ�7ÕEEL\H�L�0�ONL�
\H� YH� 6ÕKKL\H�L� 8PXPL\H�� ����¶GH� LVH� &HPL\HW�L� 7ÕEEL�
\H�L�0�ONL\H�RODUDN�GH÷LúWLULOPLúWLU��2OGXNoD�NDUÕúÕN�VD÷OÕN�
RUJDQL]DV\RQX�� 2VPDQOÕ� \|QHWLFLOHULQLQ� VD÷OÕN� KL]PHWLQL�
YHUHQ�NXUXPODU�DUDVÕQGD�V�UG�UG�÷��DUD\ÕúÕ�J|VWHUPHNWHGLU��
1LKD\HW�0HFOLV�L�7ÕEE�L�$GOv�\DQL�$GOv�WÕS�NXUXODUDN������
\ÕOÕQGD�$GDOHW�%DNDQOÕ÷Õ¶QD�GHYUHGLOPLúWLU���
%X� G|QHPGH� \DSÕODQ� \HQLOLNOHUGHQ� ELULVL� GH� DGOL� WDEDEHW�
\ROX\OD� NLúLOHULQ� |O�P� VHEHSOHULQLQ� WHVSLWL�� LúOHQHQ� VXoXQ�
YH�VXoOXODUÕQ�VDSWDQPDVÕ�WHPHO�LQVDQ�KDNODUÕQÕQ�VD÷ODQPDVÕ�
QRNWDVÕQGDGÕU��&HPL\HW�L�7ÕEEL\H�EDúNHQWWH��DGOL�WÕS�NRQX�
ODUÕQGD� WDELSOHULQ� YHUHFH÷L� UDSRUODUGD� HNVLNOLN� YH\D� \DQ�
OÕúOÕ÷Õ�NRQWURO�HGHQ�HQ��VW�GHQHWLP�RUJDQÕGÕU��
dHúLWOL�PLOOHWOHUGHQ�P�WHúHNNLO�LPSDUDWRUOXNWD��IDUNOÕ�JUXS��
ODUÕ�ELU�DUDGD�WXWDELOPHQLQ�L\LGHQ�L\L\H�]RUODúWÕ÷Õ�ELU�V�UHoWH��
LFUD� VDKDVÕQD� NRQXODQ� ED]Õ� RWRSVL� DPHOL\DWODUÕ� PHUNH]L�
LGDUHQLQ�HOLQL�UDKDWODWPÕúWÕU��=LUD�D]ÕQOÕNODUÕQ�oHúLWOL�\ROODUOD�
|OPHVL��³|OG�U�OG�´�úHNOLQGH�RUWD\D�DWÕODQ�LWKDPODUÕQ�|Q�QH�
JHoLOHELOPHVL�LoLQ�RWRSVL��DVD\Lú�YH�NDPX�KXNXNXQXQ�WHPLQ�
YH�PXKDID]DVÕQGD�úHIIDÀDúPD�\DúDQPÕúWÕU�������
gWH� \DQGDQ� ����¶WD� 0HNWHE�L� )�Q�Q�Õ� 7ÕEEL\H�L� ùD��
KDQH¶GH��0HFOLV�L� 8P�U�Õ� 7ÕEEL\H�L�0�ONL\H� QDPÕ\OD� ELU�
PHFOLV�NXUXODUDN��øVWDQEXO¶GD�YH�WDúUDGD�EXOXQDQ�E�W�Q�VÕK�
KL�VDQDW�HUEDEÕQÕQ��GRNWRU��HF]DFÕ��HEH�YH�KHPúLUHQLQ��GLSOR�
PDODUÕ� RQD\ODQPÕúWÕU�� 8\JXODPDQÕQ� EDúODQJÕoWDNL� DPDFÕ�
EX�ROVD�GD�VRQUDGDQ�E�W�Q��ONHGHNL�PHPXUODUÕQ�DWDQPDVÕ�
YH�NRQWURO�J|UHYOHUL�GH�EX�NXUXPD�YHULOPLúWLU��+H\HWLQ�ELU�
GL÷HU�J|UHYL�LVH�YHIDW�HGHQOHULQ�|O�P�UDSRUODUÕ�YH�RWRSVLOH�
ULQL�\DSPDNWÕU������
�����WDULKOL�QL]DPQDPH\H�J|UH�0HNWHE�L�7ÕEEL\H�L�0�ONL�
\H¶GHQ�PH]XQ�RODQ�VLYLO�WDELS��|QFH�ND]D�WDELEL�RODUDN�DWD��
QDQ�NLúLOHUH�RUWDODPD�����NXUXú�PDDú�ED÷ODQPÕúWÕU�������
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7DELS�PDDúODUÕ�ND]DQÕQ�EXOXQGX÷X�E|OJH\H�J|UH�GH�GH÷LúLN�
OLN�J|VWHUPLúWLU�������<LQH�\|QHWPHOL÷H�J|UH�WDELSOHU�DVNHU�
OLNWHQ�PXDI�ROPDN�LVWHUOHUVH�LNL�\ÕO�ND]D�YH��o�\ÕO�GD�ELU�YLOD��
\HWWH�ID]ODGDQ�oDOÕúWÕUÕOPÕúODUGÕU��7DELSOHU��DVNHUOLN�KL]PHWL�
NDUúÕOÕ÷Õ� PHFEXUL� J|UHY� V�UHOHULQL� WDPDPODPD]ODUVD�� EX�
GXUXPGD�WD]PLQDW�RODUDN�RNXGXNODUÕ�V�UH�ER\XQFD�\DSÕODQ�
PDVUDÀDUÕ� 0HNWHE�L� 7ÕEEL\H�L� 0�ONL\H¶\H� LDGH� HWPHNOH�
\�N�PO�� WXWXOPXúODUGÕU� ������ 7DELSOHULQ� U�WEH� YH� WHU¿OHUL�
LVH�\LQH�DWDQGÕNODUÕ�ND]DODUGD�HQ�D]� LNL�\ÕO�J|UHY�\DSDUDN�
LOHUOHPLúWLU�������
0HNWHE�L�7ÕEEL\H�L�0�ONL\H¶GHQ�PH]XQ�RODQ�EHOHGL\H�GRN�
WRUODUÕ�DKDOLQLQ�VD÷OÕN�VRUXQODUÕQD�WHúKLV�NR\PDN�YH�RQODUÕ�
DPHOL\DW�HWPHN��]HUH�LNL�WHPHO�DODQGD�úHNLOOHQPLúWLU�������
øQVDQ� VD÷OÕ÷ÕQÕQ� HPDQHWoLVL� WDELSOHU�� WHGDYLVLQL� �VWOHQGL÷L�
NLúL\L�PXD\HQH�HWPHN��KDVWDOÕ÷ÕQÕQ�WDQÕVÕQÕ�NR\PDN��WHGDYL�
HWPHN�LOH�\�N�PO��NÕOÕQPÕúWÕU������

<�]\ÕOÕQ� LNLQFL� \DUÕVÕQGD� WDúUD� EHOHGL\HOHULQLQ� NDGUR�
ODUÕ�� SHUVRQHOLQLQ� J|UHY� YH� \HWNLOHUL�� E�WoH� ND\QDNODUÕ� HQ�
NDSVDPOÕ�KDOL\OH������9LOD\HW�%HOHGL\H�.DQXQX¶\OD�WDQÕP�
ODQPÕúWÕU��.DQXQD�J|UH�EHOHGL\HGH��VHoLPOH�JHOHQ�EHOHGL\H�
UHLVL� YH� D]DODUÕQ� \DQÕ� VÕUD� GHYOHW� WDUDIÕQGDQ� DWDQDQ� WDELS��
ED\WDU��P�KHQGLV��NDWLS��VDQGÕN�HPLQL��]DEÕWD�YH�oDYXú�LVWLK�
GDP�HGLOPLúWLU�������%HOHGL\HOHU��K�N�PHWLQ�YHUGL÷L�\HWNLOHU�
oHUoHYHVLQGH��NDPX�VD÷OÕ÷Õ��VRV\DO�\DUGÕP��H÷LWLP��NHQWVHO�
XODúÕP�YH�DOW\DSÕ�KL]PHWOHUL��LNWLVDGL�\DúDPÕQ�G�]HQOHQPH�
VL� YH� GHQHWLPL�� LPDU� YH� ED\ÕQGÕUOÕN� DODQÕQGD� �VWOHQGLNOHUL�
NDPX� KL]PHWOHUL\OH� úHKLU� Q�IXVXQXQ� VD÷OÕ÷ÕQÕ� YH� UHIDKÕQÕ�
VD÷ODPÕúODUGÕU���
%HOHGL\H� WDELSOHUL� PDDúODUÕQÕ� oDOÕúWÕNODUÕ� EHOHGL\HGHQ�
DOPÕúODUGÕU�� 3D]DUWHVL� YH� &XPD� J�QOHUL� KDOND� �FUHWVL]�
KL]PHW� YHUHQ� WDELSOHU�� oR÷X� ]DPDQ�PDOL� VÕNÕQWÕODU� \�]�Q�
GHQ�PDDúODUÕQÕ�G�]HQOL�DODPDPÕúODGÕU��%X�\�]GHQ�EHOHGL\H�
WDELSOHUL� Lú� EÕUDNPÕú� YH� EX� ERúOXNWD� DVNHUL� WDELSOHU� YH\D�
ND]D�HF]DFÕODUÕ�LVWLKGDP�HGLOPLúWLU�������%�W�Q�EX�GXUXPODU�
0HPkOLN�L�0DKU�VH�L�7DEDEHW�L�%HOHGL\H�1L]DPQkPHVL¶QGH�
EHOLUWLOPLúWLU��øOJLOL�\|QHWPHOL÷LQ�ELULQFL�PDGGHVLQGH�³7ÕE�
EL\H�L�ùDKDQH¶GHQ�YH�\DEDQFÕ��ONHOHUGHNL�WÕS�RNXOODUÕQGDQ�
PH]XQ� RODQODUÕQ� GRNWRUOXN� \DSDELOHFHNOHUL´�� GHYDP� HGHQ�
PDGGHGH�� ³WDEDEHW� YH� FHUUDKOÕN� LFD]HWQDPHVL� ROPD\DQODU�
GRNWRU� XQYDQÕ� DODPD\DFD÷Õ´� EHOLUWLOPLúWLU� ������ ho�QF��
PDGGHGH�\DEDQFÕ��ONHOHUGHQ�JHOHQ�GRNWRUODU�GLSORPDODUÕQÕ�
0HNWHE�L�7ÕEEL\H�L�ùDKDQH¶\H�ND\GHWWLUGLNWHQ�VRQUD�IHQQ�L�
WDEDEHWLQ� ED]Õ� NRQXODUÕQGDQ� VÕQDYD� DOÕQDFDNODUGÕU�� øPWL�
KDQGDQ�VRQUD�LVH�\DEDQFÕ�GRNWRUODU�LFD]HWQDPHOHULQL�PHQ�
VXS�ROGXNODUÕ��ONHOHULQ�NRQVRORVXQD�WDVGLN�HWWLUHUHN�J|UHY�
\DSWÕNODUÕ� YDOLOLNOHU� NDQDOÕ\OD� 0HNWHE�L� 7ÕEEL\H�L� ùDKDQH�
1H]DUHWL¶QH�J|QGHUHFHNOHUGLU������

%X� oDOÕúPDQÕQ� DPDFÕ�� GRNWRU� 3DSDGRSOR� KDNNÕQGDNL� LG�
GLDODUÕQ� GR÷UXODQPDVÕ� YH� NDQXQ� oHUoHYHVLQGH� J|UHYGHQ�
D]OLQH� QHGHQ� RODQ� JHUHNoHOHUL� PDKNHPH� ND\ÕWODUÕQD� J|UH�
RUWD\D�NR\PDNWÕU��0DKNHPH�ND\ÕWODUÕQGD�7DELS�3DSDGRSOR�
KDNNÕQGDNL�NDUDUÕQ�ELOLUNLúLOHU��|O�P�UDSRUODUÕ�YH�RWRSVLOHU�
VRQXFXQGD� ROXúWXUXOPDVÕ� ROGXNoD� GLNNDW� oHNLFLGLU�� $GOL�
\DUJÕODPDQÕQ�WDUDIVÕ]�YH�NDQXQODUD�X\JXQ�úHNLOGH�\DSÕOPDVÕ�
PRGHUQ�KXNXN�YH�PRGHUQ�WDEDEHWLQ�NDW�HWWL÷L�PHVDIH\L�RU�
WD\D�NR\PDNWDGÕU��%X�DQODPGD�����������\ÕOODUÕQGD�WDELS�

RODUDN�J|UHY�\DSPÕú�3DSDGRSOR¶QXQ�%DQGÕUPD�.D]DVÕ¶QGD�
���KDVWD\D�X\JXODGÕ÷Õ�\DQOÕú�WHúKLV��KDWDOÕ�WHGDYL�YH�|O�PH�
VHEHEL\HW� YHUPH� VXoODPDODUÕ�� GDYDODU�� úDKLWOHU�� ELOLUNLúL�
UDSRUODUÕ�YH�RWRSVLOHUOH�EHOJHOHQPLúWLU��(N�����

Ek-1.�$QDVWDú�3DSDGRSOR¶QXQ�VXoODUÕ��%DúEDNDQOÕN�2VPDQOÕ�$UúLYL�ù�UD�\Õ�
'HYOHW�(YUDNÕ���������OHI���������%LULQFL�YH�LNLQFL�VD\IDVÕ�

7$57,ù0$
$WLQD�7ÕS�0HNWHEL¶QGHQ�PH]XQ�&HUUDK�$QDVWDú�3DSDGRS�
OR¶QXQ�����������\ÕOODUÕQGD�P�GDKDOH�HWWL÷L�RQ�LNL�YDNDQÕQ�
VHNL]LQGH� |O�P�Q� JHUoHNOHúPHVL� |QFH� \HUHO� PDKNHPH\H�
VRQUD� GD�&HPL\HW�L�7ÕEEL\H�L�0�ONL\H¶\H� LQWLNDO� HWPLúWLU��
&HPL\HW�L� 7ÕEEL\H�L� 0�ONL\H¶\H� KD]ÕUODWÕODQ� ELOLUNLúL�
UDSRUX\OD�'RNWRU�3DSDGRSOR¶QXQ�D]LO� V�UHFL�EDúODWÕOPÕúWÕU�
������&HPL\HW�L�7ÕEEL\H�L�0�ONL\H�UDSRUXQGD� LIDGH�HGLOHQ�
&HUUDK�3DSDGRSOR¶QXQ�VXoODUÕ�úX�úHNLOGH�VÕUDODQPÕúWÕU�
��7DELS� 3DSDGRSOR�� %DQGÕUPD¶QÕQ�0HO|]�0DKDOOHVL¶QGHQ�
d|POHNoL� )HQDNLV¶L� LGUDU� �EHYO�� UDKDWVÕ]OÕ÷ÕQGDQ� WHGD�
YL� HGHUNHQ� KDVWDQÕQ� |O�P�� JHUoHNOHúPLúWLU�� gOHQ� NLúLQLQ�
\DNÕQODUÕ� %LGD\HW� 0DKNHPHVL¶QH� EDúYXUXODUÕQGD� |O�P�Q�
GRNWRUXQ� EHFHULNVL]OL÷L� YH� LKPDOLQGHQ� JHUoHNOHúWL÷LQL� LG�
GLD�HWPLúOHUGLU��%XQXQ��]HULQH�PDKNHPH�EDúNDQÕ�G|UW�GRN�
WRU� J|UHYOHQGLUHUHN� UDSRUODUÕQÕ� PDKNHPH\H� VXQPDODUÕQÕ�
LVWHPLúWLU��'RNWRUODU�UDSRUODUÕQGD�KDVWD\D�]RUOD�VRQGD�WDN�
PDN�LoLQ�DOWHUQDWLI�\RO��WDULN�L�ND]LE��ROXúWXUXOGX÷XQX�YH�EX�
VÕUDGD�ROXúDQ�WDKULEDWÕQ�\R÷XQ�NDQ�ND\EÕQD��VH\DOkQ�Õ�GHP��
QHGHQ�ROGX÷XQX�UDSRUODPÕúODUGÕU������
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��7DELS� 3DSDGRSOR�� %DQGÕUPD¶QÕQ� $\D� 1LNROD� 0D�
KDOOHVL¶QGHQ�0DQLIDWXUDFÕ�3HQDNLR÷OX�<DQNR¶QXQ�EDFD÷ÕQ�
GD�EXOXQDQ�NDPD�\DUDVÕQÕ��FUHWOL�RODUDN�DPHOL\DW�HWPLú�DQ�
FDN�� X\JXODGÕ÷Õ� \DQOÕú� WHGDYL\OH� KDVWD� YHIDW� HWPLúWLU� ������
%LGD\HW� 0DKNHPHVL� 6DYFÕOÕ÷Õ¶QGDQ� J|UHYOHQGLULOHQ� G|UW�
GRNWRU�|O�P�VHEHELQLQ�D\GÕQOÕ÷D�NDYXúWXUXOPDVÕ�DGÕQD�FHVHW�
�]HULQGH�RWRSVL� DPHOL\DWÕ�JHUoHNOHúWLUPLúOHUGLU��'RNWRUODU��
PHVOHNWDúODUÕQÕQ�NDPD�\DUDVÕQGD�JHUoHN�WÕEEÕQ�LPNDQODUÕQ�
GDQ�]L\DGH��DOWHUQDWLI�WÕEEÕQ��oHúLWOL�RWODUGDQ��LPNDQODUÕQGDQ�
ID\GDODQGÕ÷ÕQÕ�UDSRUODPÕúODUGÕU���

��7DELS� 3DSDGRSOR�� %DQGÕUPD¶QÕQ� $\D� 1LNROD� 0D�
KDOOHVL¶QGHQ�0H\KDQHFL�+DFÕ�*DYUL¶QLQ�]HYFHVLQH�GR÷XP�
VÕUDVÕQGD� JHUHNVL]� \HUH� oDYGDU� PDKPX]X� YHUGL÷L� PDKNH�
PHGH�GLOH�JHWLULOPLúWLU��%X�]DPDQ�GLOLPLQGH�GDPDUODUÕ�GD�
UDOWÕFÕ�|]HOOL÷LQGHQ�|W�U��KHNLPOLNWH�NXOODQÕODQ�oDYGDU�PDK�
PX]X��VLQLU�VLVWHPL�LOH�LOJLOL�UDKDWVÕ]OÕNODU�RUWD\D�oÕNDUPÕúWÕU��
(VDV� RODUDN�� HUJHVWURO� DONRORLGL� RODQ�EX�PDGGH�� NDGÕQ� UD�
KDWVÕ]OÕNODUÕQGD�NDQ�GLQGLULFL�RODUDN�NXOODQÕOGÕ÷ÕQGDQ��7DELS�
3DSDGRSOX�\|QWHPL�GHQHPLú�DQFDN�EDúDUÕVÕ]�ROPXúWXU�������
'R÷XP�VÕUDVÕQGD�WDELS�3DSDGREOR¶QXQ��NDGÕQÕQ�NDQDPDVÕQÕ�
GLQGLUHPH\LQFH� oRFX÷X� NXUWDUPDN�PDNVDGÕ� LOH� NDUQÕQGDQ�
oRFX÷X�DPHOL\DWOD�DOPD\D�oDOÕúWÕ÷Õ�UDSRU�HGLOPLúWLU��7DELS��
NDGÕQÕQ�NDUQÕQGDQ�FHQLQL�SDUoD�SDUoD�oÕNDUPÕú�YH�|O�P�QH�
VHEHEL\HW�YHUPLúWLU��0DKNHPH�ND\ÕWODUÕQGD�DQQHQLQ�|O�POH�
SHQoHOHúWL÷L��SHQoH�L�PHYW��LIDGH�HGLOPLúWLU��.ÕVD�V�UH�VRQ�
UD� NDGÕQÕQ� ú�SKHOL� ELU� úHNLOGH� KD\DWÕQÕ� ND\EHWPHVL� �]HULQH�
|O�P�Q�QDVÕO�JHUoHNOHúWL÷LQL�YH�ELU�LKPDO�YH�NXVXU�ROXS�RO�
PDGÕ÷ÕQÕ�VDSWD\DELOPHN�DGÕQD�NDGÕ�WDUDIÕQGDQ�RWRSVL�DPHOL�
\DWÕ�WDOHS�HGLOPLúWLU��%DQGÕUPD�.D]DVÕ¶QGD�J|UHYOL�G|UW�GRN�
WRU� &HUUDK� 3DSDGRSOR¶QXQ� VHEHS� ROGX÷X� G�ú�Q�OHQ� |O�P�
ROD\ÕQÕQ�RWRSVL�UDSRUXQX�PDKNHPH\H�KDYDOH�HWPLúOHUGLU�������

��7DELS�3DSDGREOR¶QXQ��%DQGÕUPDOÕ�%DKoÕYDQ�3HUHVNH¶QLQ�
HúLQLQ� J|]OHULQGHNL� KDVWDOÕ÷Õ� WHGDYL� HWPHN� PDNVDGÕ� LOH�
X\JXODGÕ÷Õ�\|QWHP�RQX��QHUHGH\VH�N|U�HGHFHN�GXUXPD�JH�
WLUPLúWLU�� %X� GXUXP� \LQH� KDVWD� \DNÕQODUÕ� WDUDIÕQGDQ� GDYD�
NRQXVX�HGLOPLúWLU��

���7DELS�3DSDGREOR¶QXQ�GL÷HU� ELU� KDWDVÕ� LVH� \DQOÕú� WHGDYL�
X\JXODPDVÕGÕU�� %DQGÕUPD¶GD� 6HE]HFL� 'XNLR÷OX� =D¿UL¶QLQ�
J|]OHULQH�ID]ODGDQ�LODo��PD]DUU�Õ� LODo��G|NHUHN�LNL�J|]�Q��
ELUGHQ�J|UPH�ÕúÕ÷ÕQGDQ��Q�U�X�EDVDUGDQ��PDKUXP�EÕUDNWÕ÷Õ�
WHVSLW�HGLOPLúWLU������

��� 7DELS� 3DSDGREOR�� (GLQFLN� .DVDEDVÕ� $NoDSÕQDU� 0D�
KDOOHVL¶QGHQ�dHUNH]�6�OH\PDQ¶ÕQ�VHNL]�\DúÕQGDNL�NÕ]Õ�)DW�
PD¶QÕQ�EDúÕQGD�GR÷XPGDQ�EHUL�YDU�RODQ�úLúOL÷L��XU�]DQQHGH��
UHN�DPHOL\DWD�DOPDVÕ�GL÷HU�PDKNHPH�NRQXVXGXU��$PHOL\DW�
VRQUDVÕQGD� IHQDODúDQ� KDVWDQÕQ�� DPHOL\DWWDQ� LNL� J�Q� VRQUD�
|OG�÷��UDSRU�HGLOPLúWLU��+D]ÕUODQDQ�RWRSVLGH��IHWK�L�PH\\LW��
EH\QH�]DUDU�YHULOGL÷LQGHQ��KDVWDQÕQ�EH\LQ�|O�P�Q�Q��VHN�
WH�L�GLPD÷��JHUoHNOHúWL÷L�YXUJXODQPÕúWÕU����������
%DED�dHUNH]�6�OH\PDQ��NÕ]ÕQÕQ�DPHOL\DWÕ�LoLQ�SDUD�LVWH\HQ�
&HUUDK�3DSDGRSOR¶\D�ELU�PHFLGL\H��FUHW�YHUGL÷LQL�PDKNH�
PHGH�EH\DQ�HGHUNHQ�D\QÕ�]DPDQGD�RWRSVL�GH�WDOHS�HWPLúWLU��
2WRSVL�LoLQ�|QFH�7DELS�0D]KDU�YH�7DELS�+D\UHGGLQ�EH\OHU�
LQFHOHPH� \DSPÕúODUGÕU�� 'DKD� VRQUD� PDKNHPHQLQ� J|UHY�

OHQGLUGL÷L�$QRS�3DSD]\DQ��$KPHW�)D]ÕO��0DNUL�YH�'LPH�
WRNDOÕ�$YDPLU�LVLPOL�WDELSOHU�GHWD\OÕ�UDSRU�KD]ÕUODPÕúODUGÕU��
2WRSVLGH�|QFH�JHQHO�Y�FXW�NRQWURO�QH��VRQUD�GD�EDú�E|OJH�
VLQGHNL� DPHOL\DWD�EDNÕOPÕúWÕU��'RNWRUODU�� DPHOL\DWWDQ� VRQ�
UD� EH\LQ� VÕYÕVÕQÕQ� �EXUXP� \D÷Õ�� DNPD\D� GHYDP� HWWL÷LQL�
ND\GHWPLúOHUGLU� ������$\QÕ�UDSRUGD� WDELSOHU��NÕ]ÕQ�EH\QLQH�
ELWLúLN�úHNLOGHNL�XUXQ��HQGHU�J|U�OHQ�W�UGHQ�ROGX÷XQX�LIDGH�
HWPLúOHUGLU�� ùD\HW� 7DELS� 3DSDGRSOR� XUXQ�� EH\LQOH� ED÷ÕQÕ�
J|U�U�J|UPH]�LúLQ�LOHULVLQH�JLWPH\HUHN�WHGDYL\H�VRQ�YHUPLú�
ROVD\GÕ� |O�P�Q� JHUoHNOHúPH\HELOHFH÷LQL� UDSRUODPÕúODUGÕU��
2WRSVL�VRQXFXQGD�GRNWRUODU��7DELS�3DSDGRSOR¶QXQ�KDVWD\Õ�
DPHOL\DWD� GHYDP� HGHUHN� VXo� LúOHGL÷LQL�� \LQH� DPHOL\DWWDQ�
VRQUD�KDVWD\Õ�G|UW�VDDWOLN�PHVDIHGHNL�N|\�QH�J|QGHUGL÷LQL�
LIDGH�HGHUHN�EXQODUÕQ�RQXQ�ELOJLVL]OL÷LQH�LúDUHW�HWWL÷LQL�YXU�
JXODPÕúODUGÕU������
gWH� \DQGDQ� dHUNH]� 6�OH\PDQ¶ÕQ� úLND\HWL� �]HULQH� &HUUDK�
3DSDGRSOR¶QXQ� GD� PDKNHPH\H� LIDGH� YHUGL÷L� WHVSLW� HGLO��
PLúWLU��7DELS�3DSDGRSOR�NDIDGDNL�XUX��\D÷�EH]HVL�]DQQÕ\OD�
oÕNDUGÕ÷ÕQÕ�DQFDN��NLWOHQLQ�EH\QH�ED÷OÕ�ROGX÷XQX�DPHOL\DW�
HVQDVÕQGD� IDUN� HWWL÷LQL� EHOLUWPLúWLU�� 0DKNHPH� KH\HWLQLQ�
J|UHYOHQGLUGL÷L�7DELS�$QRS�3DSD]\DQ��$KPHW�)D]ÕO��0DNUL�
YH�'LPHWRNDOÕ�$YDPLU¶LQ�LQFHOHPHOHUL�QHWLFHVLQGH�KD]ÕUOD�
QDQ�UDSRU�0HNWHE�L�7ÕEEL\H�L�ùDKDQH¶\H�J|QGHULOHUHN�WDELS�
3DSDGRSOR�KDNNÕQGDNL�YHULOHFHN�QLKDL�NDUDUD�LODYH�HGLOPLú��
WLU�������

��7DELS� 3DSDGREOR¶QXQ�� 0DQ\DV� .DVDEDVÕ� 'R÷DQFÕ�
.|\�¶QGHQ�$]L]� R÷OX�0HKPHW¶LQ� D\QÕ� N|\GHQ�+DFÕ� R÷OX�
$OL¶\L� NÕOÕoOD� \DUDODPDVÕ� KDGLVHVLQH� GH� P�GDKDOH� HWWL÷L�
WHVSLW�HGLOPLúWLU��3DSDGREOR¶QXQ�KDVWDQÕQ�\DUDVÕQÕ�WHPL]OH�
GLNWHQ�VRQUD�������J�Q�LoHULVLQGH�L\L�ROXU�GL\HUHN��LOWL\DP�Õ�
SH]LU�� N|\�QH� JHUL� J|QGHUGL÷L� DQFDN� KDVWDQÕQ� NÕVD� V�UH�
LoHULVLQGH�YHIDW�HWWL÷L�EHOJHOHUGHQ�DQODúÕOPDNWDGÕU�

��7DELS� 3DSDGREOR¶QXQ�� %DQGÕUPD¶OÕ� 5DVLP� (IHQGL¶QLQ�
\DúOÕ� YDOLGHVLQLQ� JHFH� YDNWL� NDSÕ� ]DQQHGHUHN� SHQFHUHGHQ�
VRND÷D�G�úPHVL�ROD\ÕQD�GD�P�GDKLO�ROPXúWXU��7DELS��NROX�
NÕUÕODQ��NDIDVÕQGDQ�NDQ�DNDQ��VRO�J|]��YH�\DQD÷Õ�\DUDOÕ�RODQ�
KDVWD� \DNÕQÕQD�� ³\DUÕQ� VDEDK� JHOLULP´� GL\HUHN� EDúÕQGDQ�
VDYPÕúWÕU��.D]DQÕQ�HUWHVL�J�Q��WLWUHPH�Q|EHWOHUL��]DJ]D÷D��
JHoLUHQ�KDVWDQÕQ��NDOS�NUL]LQGHQ�YHIDW�HWWL÷L�|O�P�UDSRUXQGD�
EHOLUWLOPLúWLU�

��7�P� EXQODUD� HN� RODUDN� WDELS� 3DSDGREOR¶QXQ�� 0DQ\DV�
.DVDEDVÕ¶QÕQ� 7XUDQ� .|\�¶QGHQ� dHUNH]� 3D\QLN�$KPHW¶LQ�
EHOLQGHNL� EÕoDN� \DUDVÕQÕQ� WHGDYLVL� PDNVDGÕ� LOH� KDVWDGDQ�
DFÕPDVÕ]FD� �FHEHUUXWHQ�� ID]OD� SDUD� WDOHS� HWPHVL� 2VPDQOÕ�
VD÷OÕN�VLVWHPLQLQ�LúOH\LúLQH�YH�PHVOHN�HWL÷LQH�PDKNHPHGH�
D\NÕUÕ�EXOXQPXúWXU��

���7DELS� 3DSDGREOR¶QXQ�� %DQGÕUPD¶QÕQ� 6HUYL� 0D�
KDOOHVL¶QGHQ� dL]R¶QXQ� KDVWDODQPDVÕ� �]HULQH� \LQH� HYH�
oD÷UÕOGÕ÷Õ��FHELQGH�JHWLUGL÷L�PRU¿QL�FLOW�DOWÕQD��WDKW�¶O�FLO�
GH��ID]ODFD�úÕUÕQJD�HGHUHN�RQXQ�YHIDWÕQD�VHEHS�ROGX÷X�GD�
YD\D�NRQX�HGLOPLúWLU������
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���7DELS� 3DSDGREOR¶QXQ�� %DQGÕUPD¶QÕQ� dDQGDUOÕ� 0D�
KDOOHVL¶QGHQ�$NLI�YH�&DIHU�NDUGHúOHULQ�YDOLGHVL�)D]LOH�+D�
WXQ¶XQ�VRO�D\DN�WDEDQÕQD�EDWDQ�oLYL\L�SDUD�DOPDGDQ�WHGDYL�
HWPHVL� JHUHNLUNHQ� ���� NXUXú� �FUHW� WDOHS� HWPLúWLU�� 3DUD\Õ�
EXODPD\DQ�DLOH�R�GHYULQ�EDQNDVÕ�RODUDN�(\WDP�6DQGÕ÷Õ¶QD�
EDúYXUPXúWXU��.HIDOHW�\ROX\OD� LVWHQHQ�SDUD\Õ�NUHGL�RODUDN�
oHNHQ� DLOH�� SDUD\Õ� NÕVD� V�UHGH� GRNWRUD� |GHPLúWLU�� $QFDN�
KDVWDQÕQ�\DUDVÕ�EX�VÕUDGD�NDQJLUHQH�G|Q�úW�÷�QGHQ�\DUDOÕ�
NXUWDUWÕODPDPÕúWÕU� ������ %XQXQ� �]HULQH� )D]LOH� +DWXQ¶XQ�
R÷XOODUÕ�PDKNHPH\H�JLGHUHN�RWRSVL�WDOHS�HWPLúOHUGLU��7DELS�
øO\DV� YH� 7DELS� &HPDO¶LQ� PDKNHPH\H� VXQGX÷X� ���$UDOÕN�
����� WDULKOL� UDSRUGD�� ��� \DúODUÕQGD� ]D\ÕI� EHGHQOL� NLúLQLQ�
D\D÷ÕQÕQ�úLú�ROGX÷X�YH�úLúOL÷LQ�VL\DKWDQ�PRUD�G|Q�úPHNWH�
�VL\DKÕPVÕ�EHQHIúH�UHQJLQGH�ELU�PRUOXN�WDUDI�Õ�LQVL\H�GR÷�
UX��\D\ÕOGÕ÷ÕQÕ�WHVSLW�HWPLúOHUGLU��$\DN�WDUD÷ÕQGDQ��PXúW�¶O�
NDGHP��EDúOD\DQ�úLúOL÷LQ�HQLQH��DU]HQ����FP��ER\XQD��W�OHQ��
���FP�JHQLúOL÷LQGHNL�VDKD\Õ�NDQJUHQH�oHYLUPHVLQGH�7DELS�
3DSDGRSOR¶QXQ�ELOLPVHO�RODUDN�\DSÕOPDVÕ�JHUHNHQ�WHGDYL\L�
LKPDO�HWWL÷L�YXUJXODQPÕúWÕU������

���7DELS� 3DSDGREOR�� %DQGÕUPD¶GD� %HQGEDúÕ� 0D�
KDOOHVL¶QGHQ� +ÕUVRYD� PXKDFLUOHULQGHQ� 0XVWDID¶QÕQ�� 6DKLO�
<ROX¶QGDNL� \HO� GH÷LUPHQL� FLYDUÕQGD� VRO� NDOoDVÕQD� �IDK]�Õ�
H\VHULQH�� NXUúXQ� LVDEHW� HWPHVL� ROD\ÕQD� GD� P�GDKDOH� HW�
PLúWLU�� 7DELS� 3DSDGRSOR¶QXQ� NXUúXQX� LKPDO� QHWLFHVLQGH�
DQFDN�ELU�KDIWD�VRQUD�oÕNDUGÕ÷Õ�YH�WHGDYLGH�JHo�NDOGÕ÷Õ�LG�
GLD�HGLOPLúWLU��+DVWDQÕQ�\DUDVÕ�DoÕN�RODUDN��WD¶]LE�L�SH\GD��
E�\�P�ú�� NDQJÕUHQH� oHYLUPLú� YH� DPHOL\DWD� JHo� DOÕQGÕ÷Õ�
LGGLD� HGLOPLúWLU��$PHOL\DWWDQ� G|UW� VDDW� VRQUD� LVH� \DUDOÕQÕQ�
YHIDW�HWPHVL��]HULQH�KD]ÕUODQDQ�|O�P�UDSRUXQGD��QRKXW�WD�
QHVL�JLUHFHN�E�\�NO�NWH�VLODKOÕ�DOHWWHQ��DOHW�L�QDUL\H��oÕNDQ�
PHUPL� LOH� \DUDODQGÕ÷Õ� ND\GD� JHoLULOPLúWLU� ������.XUúXQXQ�
Y�FXWWD�NDOGÕ÷Õ��GHU�Q�Õ�X]OHWWH�NDOGÕ÷Õ��DQODúÕOGÕ÷ÕQGDQ�ELU�
KDIWD�VRQUD�NXUúXQX�oÕNDUWPÕú�LVH�GH�JHoHQ�V�UHGHQ�GROD\Õ�
\DUD�NDQJUHQ�ROXúPXúWXU�������

2VPDQOÕ� �ONHVLQGH� PRGHUQ� WHNQLNOHUOH� KDVWDOÕNODUÕQ� WHGD�
YLVLQLQ�����<�]\ÕO�VRQODUÕQGD�LODoOD�YH�DPHOL\DWOD�WHGDYLGH�
JHOLúPHOHU� V|]� NRQXVX\NHQ�� WDELS� 3DSDGREOR¶QXQ� oHúLW�
OL� RWODUGDQ� HOGH� HWWL÷L� NDUÕúÕPODUÕ� KDVWDODUD� X\JXODPDVÕ� YH�
LKPDOOHUL�� KDVWD� \DNÕQODUÕQÕ� WHGDYL� VÕUDVÕQGD� JHUoHNOHúHQ�
|O�POHULQ� VHEHSOHULQL� DUDúWÕUPD\D�� DGOL� WÕS� DODQÕQD� ED÷OÕ�
RODUDN� RWRSVL� \DSÕOPDVÕQÕ� JHUHNOL� KDOH� JHWLUPLúWLU�� 2WRSVL�
X\JXODPDVÕ�KHU�KDVWD\D�X\JXODQPDVD�GD�X\JXODQGÕ÷Õ�NLúLOHU��
GH�GHYOHW�NXUXPODUÕQÕQ�YDWDQGDúÕ\OD�NDUúÕ�NDUúÕ\D�JHOPHVLQL�
HQJHOOH\HQ�VD÷OÕN� VHNW|U�QGHNL� úHIIDÀDúPD\Õ� VD÷OD\DQ�ELU�
XQVXUD�G|Q�úPH\H�EDúODPÕúWÕU�
%|\OHFH�FH]D�KXNXNXQXQ�ELU�SDUoDVÕ�RODUDN�DGOL�WÕEEÕQ�|]�QH�
X\JXQ�RODUDN��NLúLOHULQ�|O�P�VHEHSOHULQLQ�DQODúÕODELOPHVL�YH�
VXoOXODUÕQ�VDSWDQDELOPHVLQGHQ� LPSDUDWRUOXN� LGDUHVL�NHQGL��
VLQL� PHVXO� WXWPXúWXU�� %X� DQOD\Õú� GR÷UXOWXVXQGD� JLULúLOHQ�
RWRSVL� DPHOL\DWODUÕ� PHUNH]L� LGDUH� WDUDIÕQGDQ� ³KHU� úH\GHQ�
HYYHO�DVD\LúLQ�YH�NDPX�KXNXNXQXQ�WHPLQ�YH�PXKDID]DVÕQ�
GD�|QHPOL�ELU�QRNWD´�RODUDN�J|U�OP�úW�U������
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�����WDULKOL�FH]D�NDQXQX�KD]ÕUODQÕú�WHNQL÷L��VLVWHPDWL÷L�YH�
VXo� WHRULVL� EDNÕPÕQGDQ� EDWÕ� KXNXN� VLVWHPLQGH� KD]ÕUODQDQ�
7�UN�&H]D�+XNXNX�VLVWHPLQLQ� WHPHOLQL�ROXúWXUPXúWXU��%X�
FH]D� KXNXNXQXQ� |QHPOL� |]HOOLNOHUL� EXJ�Q� GH� LúOHUOL÷LQL�
V�UG�UPHNWHGLU��%X�|]HOOLNOHUGHQ�LONL��WDELS�3DSDGREOR¶QXQ�
NDUÕúWÕ÷Õ� YH� PDKNHPH\H� LQWLNDO� HGHQ� GDYDODUGD� OHKWH� YH�
DOH\KWH� úDKLWOHULQ� GLQOHQPHVLGLU�� 'HULOGL\RV� (IHQGL�� %HOH�
GL\H�$]DODUÕ�$KPHW� %H\� YH� 7HNIXU�$÷D�� øPDP�0HKPHW�
(IHQGL�OHKWH��%HOHGL\H�EDúNDQÕ�2VPDQ�1XUL�YH�DUNDGDúODUÕ�
DOH\KWH�� %DQGÕUPD�0�IW�V��$KPHW� .HPDO� (IHQGL� LVH� WD�
EDEHWH�DúLQD�ROXS�ROPDGÕ÷Õ�NRQXVXQGD�¿NLU�EHOLUWPHPLúWLU�
������ &H]D� KXNXNX� DoÕVÕQGDQ� LNLQFL� |QHPOL� JHOLúPH� LVH��
%DQGÕUPD�$VkNLU�L�økQH�.RPLV\RQX�EDúNDQÕ�0LUDOD\�'RN�
WRU�+DOLO�)HKPL�%H\¶LQ��7DELS�3DSDGRSOR�KDNNÕQGD�\D]GÕ÷Õ�
UDSRUGXU�� 5DSRUGD� KHNLPOLNWH� \DQOÕú� NDUDUODU� YHUHQ� �UH\�L�
VDNvP�� WDELS� 3DSDGREOR¶QXQ� WÕS� GRNWRUOX÷X� GLSORPDVÕQÕQ�
øVWDQEXO¶GD�WHNUDU�J|]GHQ�JHoLULOPHVL�JHUHNWL÷L�KXVXVXGXU�
&H]D� KXNXNX� DoÕVÕQGDQ� �o�QF�� JHOLúPH� LVH�� KDVWD� \DNÕQ�
ODUÕQÕQ�|O�P�VHEHELQL� LoHUHQ�VRUXODUD�FHYDS�EXOPDN��]HUH�
PDKNHPH\H�JLWPHOHULGLU��%X�GXUXP�KHU�LNL�WDUDI�LoLQ�DGD�
OHWLQ�WHFHOOLVL�\|Q�QGH�úLND\HW�KDNNÕQÕQ�NXOODQÕOPDVÕGÕU��%L�
UH\LQ�KDNNÕQÕ� DUDPDVÕ� HOEHWWH�PRGHUQ� WRSOXPODUÕQ� |QHPOL�
|]HOOLNOHULQGHQ�ELULVLGLU��
'|UG�QF��KXVXV�LVH�WÕS�WDULKLQLQ�JHOLúLPL�DoÕVÕQGDQ�|QHP�
OLGLU��ùDKÕVODUÕQ�|OHQ�\DNÕQODUÕQÕQ�FHVHWOHUL��]HULQGH�GHWD\OÕ�
|O�P�UDSRUODUÕ�YH�RWRSVL�DPHOL\DWÕ�WDOHS�HWPHOHULGLU��%X�GX�
UXP�ELOLQoOL�YDWDQGDú�ROPDQÕQ�ELU�JHUHNVLQLPLGLU��
+DVWDODUÕQD� \DQOÕú� WHúKLV� NR\DQ�� FHUUDKL� RSHUDV\RQODUGD�
|O�PH�VHEHEL\HW�YHUHQ��ELOJLVL]OL÷L�DOHQHQ�EHOJHOHQHQ��\DVDN�
ROPDVÕQD�UD÷PHQ�PHVOHN�HWL÷LQH�X\PD\DQ�GDYUDQÕúODU�VHU�
JLOH\HQ��KDVWDODUÕQÕ�L\L�HWPHN�LoLQ�WÕEEL�LODoODU�\HULQH�DNWDU�
G�NNDQODUÕQGDQ� DOGÕ÷Õ� RWODUOD� NDUÕúÕPODU� KD]ÕUOD\DQ� 7DELS�
3DSDGRSOR�� %DQGÕUPD�$VNHUL� WDELEL�0LUDOD\�$KPHW� )D]ÕO�
YH�7DELS�$QRS�3DSD]\DQ�|QGHUOL÷LQGH�KD]ÕUODQDQ�ELOLUNLúL�
UDSRUXQGD�KDWDOÕ�EXOXQPXúWXU��%X�VÕUDGD�7DELS�$QDVWDú�3D�
SDGRSOR¶QXQ��VHNL]�NLúLQLQ�|O�P�QH�VHEHS�ROGX÷X�UDSRUODU�
OD�RUWD\D�NRQGX÷XQGDQ�J|UHYGHQ�D]OHGLOLS�\DUJÕODQDFD÷ÕQÕ�
DQODPÕú� ROPDOÕ� NL� ELU� JHFH� JL]OLFH� J|UHY� \DSWÕ÷Õ� %DQGÕU�
PD¶\Õ� WHUN�HWWL÷L�EHOJHOHUGHQ�DQODúÕOPDNWDGÕU� ������'HYULQ�
UHVPL� EHOJHOHULQGH� 7DELS� $QDVWDú� 3DSDGREOR¶QXQ�� IHQQ�L�
WÕEEL\HGHNL�FHKDOHWL\OH�ELUoRN�NLúL\L�|OG�UG�÷��KHP�PDK�
NHPH�KHP�GH�&HPL\HW�L�7ÕEEL\H�UDSRUX\OD�WDVGLN�HGLOHUHN�
LúLQGHQ�HO�oHNWLULOPHN�\ROXQD�JLGLOGL÷L�LIDGH�HGLOPLúWLU������

<D]DU�.DWNÕODUÕ��
)LNLU��YHUL�WRSODPD�DQDOL]��$�.���7DVDUÕP��oHYLUL�V�UHFL��g�'�

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

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



���

KA
YN
AK
ÇA

$
NG
�7
ÕS
�'
��
��
��
��
��
��.

|o
�$
��Y
H�
'
DQ
GL
Q�
g
��

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

$NPDQ� 0�� ³2VPDQOÕ� &H]D� +XNXNX� dDOÕúPDODUÕ�
h]HULQH� %LU� øFPDO´�� 7�UNL\H�$UDúWÕUPDODUÕ� /LWHU�
DW�U�'HUJLVL����������������������

*|NFHQ�$��7DQ]LPDW�'|QHPL�2VPDQOÕ� &H]D�.D�
QXQODUÕ� YH� %X� .DQXQODUGDNL� &H]DL� 0�H\\LGHOHU��
øh��6RV��%LO��(QVW��.DPX�+XNXNX�$QDELOLP�'DOÕ�
<�NVHN�/LVDQV�7H]L�������

<ÕOGÕUÕP�=�� ³7�UN�&H]D�+XNXNX�$oÕVÕQGDQ� �����
7DULKOL�2VPDQOÕ�&H]D�.DQXQX´��6Xo�YH�&H]D�������
�������������

<ÕOGÕUÕP� $�+�ùLPúHN�� 6RV\DO� %LOLPOHUGH� 1LWHO�
$UDúWÕUPD�<|QWHPOHUL�$QNDUD�� 6HoNLQ�<D\ÕQFÕOÕN��
�����

g]EHN�1��2VPDQOÕ�øPSDUDWRUOX÷XQGD�6RV\DO�'HY�
OHW��6L\DVHW��øNWLGDU�YH�0HúUXL\HW��������������øV�
WDQEXO�������

%DúEDNDQOÕN�2VPDQOÕ�$UúLYL��%DE�Õ�$VD¿�'LYDQ�Õ�
+�PD\XQ� 6LFLOOHUL� 1L]DPDW� 'HIWHUOHUL�� ������ ����
5DPD]DQ��������0DUW������

%DúEDNDQOÕN�2VPDQOÕ�$UúLYL���%kEÕkOL�(YUDN�2GDVÕ��
�������������%DúEDNDQOÕN�2VPDQOÕ�$UúLYL�'DKLOL�
\H�1H]DUHWL�0HNWXEv�.DOHPL����������

'�VWXU� �������� 7HUWLE� ,�� &LOW� ,,�� ���������$\UÕFD�
EN��$KPHW�<�NVHO�³2VPDQOÕ¶GD�2WRSVL´��%HOOHWHQ�
�����������������������

<�NVHO� $�� ³2VPDQOÕ¶GD� 2WRSVL´�� %HOOHWHQ� ������
�����������������

%LQJ|O�6�� �7DQ]LPDW� øONHOHUL� ,úÕ÷ÕQGD�2VPDQOÕ¶GD�
$GOv� 7DEDEHWH� 'DLU� 1RWODU´�� 7DULK� $UDúWÕUPDODUÕ�
'HUJLVL���������������������

%DúEDNDQOÕN� 2VPDQOÕ� $UúLYL�� +DULFL\H� 1H]DUHWL�
øGDUH�������������

%DúEDNDQOÕN�2VPDQOÕ�$UúLYL���%kE�Õ�ÆVDIv�'LYDQ�Õ�
+�PD\XQ�0XNDYHOH�.ÕVPÕ�������

%DúEDNDQOÕN� 2VPDQOÕ� $UúLYL� +DULFL\H� 1H]kUHWL�
øGDUH�(YUDNÕ����������

%DúEDNDQOÕN� 2VPDQOÕ� $UúLYL� +DULFL\H� 1H]kUHWL�
øGDUH�(YUDNÕ����������

³øGDUH�L�8PXPL\H�L�7ÕEEL\H�1L]DPQDPHVL´��'�V�
WXU��7HUWLS������V�������øVWDQEXO�������øoLQGH��KWWSV���
DFLNHULVLP�WEPP�JRY�WU�[POXL�ELWVWUHDP�KDQ�
GOH�������������������F��SGI"VHTXHQFH �	LV�
$OORZHG \

%DúEDNDQOÕN�2VPDQOÕ�$UúLYL� %kE�Õ� ÆVDIv� 'LYDQ�Õ�
+�PD\XQ�0XNDYHOH�.ÕVPÕ�����������5HFHE������
��� .DVÕP� ������� %DúEDNDQOÕN� 2VPDQOÕ� $UúLYL�
+DULFL\H�1H]kUHWL�øGDUH�(YUDNÕ�������������ùDEDQ�
�������1LVDQ�������

2UWD\OÕ�ø��7DQ]LPDWWDQ�&XPKXUL\HWH�<HUHO�<|QHWLP�
*HOHQH÷L��øVWDQEXO��+LO�<D\ÕQODUÕ�������

%DúEDNDQOÕN�2VPDQOÕ�$UúLYL�ù�UD�\Õ�'HYOHW�(YUDNÕ��
��������OHI�����

%DúEDNDQOÕN�2VPDQOÕ�$UúLYL� %kE�Õ� ÆVDIv� 'LYDQ�Õ�
+�PD\XQ�0XNDYHOH�.ÕVPÕ� (YUDNÕ�� �������%2$��
09��������

%DúEDNDQOÕN�2VPDQOÕ�$UúLYL� %kE�Õ� ÆVDIv� 'LYDQ�Õ�
+�PD\XQ�0XNDYHOH�.ÕVPÕ�(YUDNÕ��������

%DúEDNDQOÕN� 2VPDQOÕ� $UúLYL� ù�UD�\Õ� 'HYOHW�
(YUDNÕ���������OHI����

%DúEDNDQOÕN�2VPDQOÕ�$UúLYL�ù�UD�\Õ�'HYOHW�(YUDNÕ��
��������OHI������

%DúEDNDQOÕN�2VPDQOÕ�$UúLYL�ù�UD�\Õ�'HYOHW�(YUDNÕ���
��������OHI�����

g]ND\D�� %�� ³(UJRW� �&ODYLFHSV� SXUSXUHD� �)U���
7XO���7RNVLN� 0HWDEROLWOHUL�� *HOLúPH� .RúXOODUÕ��
.RQWURO�� YH� 3URVHVLQ� (UJRW�$ONDORGLOHUL� h]HULQH�
(WNLVL´��*ÕGD�����������������������$\UÕFD�EN�
KWWSV���ZZZ�KHUNHVHELOLP�RUJ�SRVW��&��$�DY�
GDU�PDKPX]X������������WDULKOL�VLWHGHQ

%DúEDNDQOÕN�2VPDQOÕ�$UúLYL�ù�UD�\Õ�'HYOHW�(YUDNÕ��
��������OHI������

%DúEDNDQOÕN�2VPDQOÕ�$UúLYL�ù�UD�\Õ�'HYOHW�(YUDNÕ��
��������OHI�����

%DúEDNDQOÕN�2VPDQOÕ�$UúLYL�ù�UD�\Õ�'HYOHW�(YUDNÕ��
��������OHI����

6HNWH�L� GLPD÷� YH\D� EH\LQ� LQPHVL�� EH\LQ� NDQ�
GRODúÕPÕQGDNL� ELU� ER]XNOXNWDQ� �NDQDPD�� WÕNDQPD�
YE���LOHUL�JHOHQ�NRPD�YH�IHOo�GXUXPXGXU��%N]��(��.��
8QDW�(��øKVDQR÷OX�6��9XUDO��2VPDQOÕFD�7ÕS�7HULP�
OHUL�6|]O�÷���7�UN�7DULK�.XUXPX�<D\ÕQODUÕ�������

7DELELQ�\DSWÕ÷Õ�DPHOL\DW�VRQUDVÕQGD�KDVWDQÕQ�GXUX�
PX�RWRSVLGH�úX�úHNLOGH�DQODWÕOPÕúWÕU��³KDVWDQÕQ�NDID�
KL]DVÕQGD�EH\D]�IDKUHGHQ�KXUXo�LGHQ�DNVkP�Õ�PXWH�
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ABSTRACT
Objective: 
7RRWKSDVWH�VWDQGV�DV�D�SDUDPRXQW�LQVWUXPHQW�LQ�HUDGLFDW-
LQJ�GHQWDO�SODTXH�DQG�UHPDLQV�DQ�LQWULQVLF�FRPSRQHQW�RI�
RUDO�DQG�GHQWDO�K\JLHQH�UHJLPHQV��7KH�SULPDU\�REMHFWLYH�
RI� WKLV� LQYHVWLJDWLRQ� LV� WR� VFUXWLQL]H� WKH� FRQVWLWXHQWV� RI�
FKLOGUHQ
V� WRRWKSDVWH� SURGXFWV� DFFHVVLEOH� LQ� WKH� PDUNHW�
DQG�DVFHUWDLQ�WKH�SUHYDOHQFH�RI�WKHVH�FRPSRQHQWV�DFURVV�
YDULRXV�EUDQGV�

Material and Methods: 
)LYH� VXSHUPDUNHWV� ORFDWHG� LQ� ,VWDQEXO� ZHUH� VXUYH\HG��
DQG�FKLOGUHQ
V�WRRWKSDVWH�SURGXFWV�GLVSOD\HG�RQ�WKH�PDU-
NHW�VKHOYHV�ZHUH� LQFRUSRUDWHG� LQ� WKLV� UHVHDUFK��7KH�FRQ-
VWLWXHQWV�RI� WKH� WRRWKSDVWH�ZHUH�GRFXPHQWHG� LQ�DQ�([FHO�
GDWDEDVH�� ,Q� RUGHU� WR� JDWKHU� UHOHYDQW� OLWHUDWXUH� GDWD� SHU-
WDLQLQJ�WR�HDFK�FRPSRQHQW�SUHVHQW�LQ�WKH�WRRWKSDVWH��*RR-
JOH�6FKRODU��3XE0HG��DQG�6FLHQFH'LUHFW�GDWDEDVHV�ZHUH�
HPSOR\HG��7KH� RFFXUUHQFH� RI� HDFK� LQJUHGLHQW� DFURVV� DOO�
WRRWKSDVWH�EUDQGV�ZDV�FDOFXODWHG�DV�D�SHUFHQWDJH�

Results: 
)LIWHHQ�GLIIHUHQW�WRRWKSDVWH�SURGXFWV�IURP�VL[�EUDQGV�ZHUH�
LGHQWL¿HG�RQ�WKH�PDUNHW�VKHOYHV��$�WRWDO�RI�VL[W\�WZR�GLI-
IHUHQW� FRPSRQHQWV�ZHUH� IRXQG� LQ� WKHVH� WRRWKSDVWH�SURG-
XFWV��$PRQJ� WKHVH� FRPSRQHQWV�� IRUW\�VHYHQ�ZHUH� GHWHU-
PLQHG�WR�KDYH�WKH�SRWHQWLDO�WR�LQGXFH�LUULWDWLRQ��WR[LFLW\��RU�
DGYHUVH�HIIHFWV�RQ�ERG\�DQG�HQYLURQPHQWDO�WLVVXHV�EDVHG�
RQ�WKH�OLWHUDWXUH��6RGLXP�ÀXRULGH�ZDV�IRXQG�LQ�GLIIHUHQW�
SSPV�DPRQJ�WKH�WRRWKSDVWHV��Q ���������SSP�	�Q �������
SSP��� WRRWKSDVWHV�DOVR�FRQWDLQHG�SRWHQWLDOO\�KDUPIXO� LQ-
JUHGLHQWV�VXFK�DV�VRGLXP�VDFFKDULQ��VRGLXP�ODXU\O�VXOIDWH�
�Q ��� ������ WLWDQLXP� GLR[LGH� �Q ��� ������ DQG� SDUDEHQ�
�Q ����������

Conclusion: 
7KH�QRWDEOH�SUHYDOHQFH�RI� GLYHUVH�GHOHWHULRXV� DQG�XQID-
YRUDEOH�FRQVWLWXHQWV�LQ�QXPHURXV�WRRWKSDVWH�SURGXFWV�UHS-
UHVHQWV�D�VDOLHQW�DQG�GLVFRQFHUWLQJ�PDWWHU��0LWLJDWLQJ�WKH�
XWLOL]DWLRQ�RI�WKHVH�HOHPHQWV�LV�QRW�RQO\�LPSHUDWLYH�IRU�RUDO�
DQG�GHQWDO�ZHOO�EHLQJ�EXW�DOVR�SLYRWDO� IRU�RYHUDOO�KHDOWK�
DQG�VRFLHWDO�ZHOIDUH�

Key Words: 
2UDO�DQG�GHQWDO�KHDOWK��&KLOGUHQ
V�WRRWKSDVWH��7RRWKSDVWH�
LQJUHGLHQWV��7R[LFRORJ\��$GYHUVH�HIIHFWV

*ø5øù
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VD÷ODPDN�DGÕQD�HVDVWÕU���������'Lú�PDFXQODUÕ��D÷Õ]�YH�GLú�
VD÷OÕ÷ÕQÕ�NRUXPDN�DGÕQD�\D\JÕQ�RODUDN�NXOODQÕODQ��KHNLP�
WDYVL\HVL�YH�PDUND�ELOLQLUOL÷L�LOH�NROD\�XODúÕODELOHQ�J�QO�N�
D÷Õ]�EDNÕP��U�QOHUL�RODUDN�NDUúÕPÕ]D�oÕNPDNWDGÕU�����
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WHGLU��g]HOOLNOH�oRFXNODUGD�VDGHFH�GLú� IÕUoDODPD�HWNLQOL÷L�
LOH�GH÷LO�EXQXQ�\DQÕ� VÕUD�ÀRUOX�GLú�PDFXQX�NXOODQÕPÕ\OD�
GD�GHQWDO�KDVWDOÕNODUÕQ�|Q�QH�JHoHUHN�RSWLPXP�D÷Õ]�KLM\H-
QLQLQ� VD÷ODQDELOPHVLQH�NDWNÕ�\DSPDNWDGÕU� �����<DSÕVÕQGD�
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PDFXQODUÕQÕQ�ELUELULQGHQ�IDUNOÕ�DEUD]LY��QHPOHQGLULFL��KDV-
VDVL\HW�JLGHULFL��ED÷OD\ÕFÕ��WDWODQGÕUÕFÕ��DNWLI�ELOHúHQOHU�YE��
JLEL�PDWHU\DOOHU�LOH�ELU�DUD\D�JHOHUHN�ROXúWXUXOGX÷X�LIDGH�
HGLOPLúWLU� �����'Lú�PDFXQODUÕ�KHU�QH�NDGDU�DQWLEDNWHUL\HO�
YH�SODN�ROXúXPXQX�LQKLEH�HGLFL�|]HOOLNOHUH�VDKLS�ROVD�GD��
LoHUGLNOHUL� ED]Õ� ELOHúHQOHU� QHGHQL\OH� ELUH\OHULQ� D÷Õ]�PX-
NR]DVÕ� YH� D÷Õ]� ÀRUDVÕ� �]HULQGH� WRNVLN� YH\D� \DQ� HWNLOHUH�
QHGHQ� RODELOPHNWHGLU� ����� dRFXNODUGD� \XWNXQPD� UHÀHN-
VLQLQ� WDP� DQODPÕ\OD� JHOLúPHGL÷L� GXUXPODUGD� �DOWÕ� \DúD�
NDGDU�� NXOODQÕODQ� GLú� PDFXQODUÕQÕQ� \XWXODELOPH� LKWLPD-
OLQLQ�ROPDVÕ�EX�DoÕGDQ�VDNÕQFDOÕ�ELU�GXUXPX�EHUDEHULQGH�
JHWLUPHNWHGLU� ����� %X� ED÷ODPGD� ÀRU�� o�U�N� ROXúXPXQX�
|QOHPHGH�HQ�HWNLOL�\|QWHPOHUGHQ�ELUL�NDEXO�HGLOVH�GH��ÀR-
UXQ� VRQ� \ÕOODUGD� GLú�PDFXQODUÕQGD� \HU� DOÕS� DOPDPDVÕ� YH�
PDFXQ� LoLQGHNL�PLNWDUÕ� WDUWÕúPDOÕ� NRQXPD� JHOPLúWLU� �����
)ORUXQ�KDULFLQGH��V�UIDNWDQ�YH�N|S�UW�F��HWNLVL�RODQ�VRG��
\XP�ODXULO�V�OIDW��6/6���W�S�LoLQGHNL�PDFXQX�PLNURRUJD-
QL]PDODUD� NDUúÕ� NRUXPDN� DGÕQD� NXOODQÕODQ�PHWLOSDUDEHQ��
PDFXQD�DOÕúÕODJHOPLú�EH\D]�UHQJLQL�YHUHQ�WLWDQ\XP�GLRNVLW�
YE�� JLEL� oHúLWOL� DPDoODUOD� GLú� PDFXQX� LoLQGH� NXOODQÕODQ�
DMDQODUÕQ�LQVDQ�YH�oHYUH�VD÷OÕ÷Õ�DoÕVÕQGDQ�WHKGLW�XQVXUX�RO��
GX÷X�VRQ�\ÕOODUGD��]HULQH�G�ú�OHQ�YH�EX�DODQGD�oDOÕúPDVÕ�
\DSÕODQ�NRQXODUGDQGÕU��������������'DKD�|QFH�KHUKDQJL�ELU�
SRS�ODV\RQGD� VDWÕQ� DOÕQDELOHFHN� GXUXPGDNL� GLú� PDFXQ-
ODUÕQÕ� ROXúWXUDQ� E�W�Q� ELOHúHQOHUH� \|QHOLN�� ELOHúHQOHULQ�
QH�DPDoOD�PDFXQ� LoLQGH�\HU�DOGÕ÷Õ�YH�RODVÕ�\DQ�HWNLOHUL-
QL�LUGHOH\HQ�JHQLú�NDSVDPOÕ�ELU�oDOÕúPD�\DSÕOPDPÕú�ROXS��
EHQ]HU�QLWHOLNWH�ELU�oDOÕúPD�JDUJDUDODU��]HULQH�3RORQ\D¶GD�
JHUoHNOHúWLULOPLúWLU������

%X�oDOÕúPDGD��7�UNL\H
QLQ�HQ�\�NVHN�SD]DU�SD\ÕQD�VDKLS�
EHú� E�\�N� PDUNHWLQLQ� D÷Õ]� EDNÕP� �U�QOHUL� UH\RQODUÕQGD�
EXOXQDQ� W�P� GLú� PDFXQODUÕQÕQ� LoHULNOHULQLQ� LQFHOHQPHVL�
YH� GLú� PDFXQODUÕQÕ� ROXúWXUDQ� KHU� ELU� ELOHúHQLQ� W�P�PD-
FXQODU�DUDVÕQGD�KDQJL�VÕNOÕNWD�EXOXQGX÷XQXQ�EHOLUOHQPHVL�
DPDoODQGÕ��$\UÕFD��KHU�ELU�ELOHúHQLQ�GLú�PDFXQX�LoLQGH�EX-
OXQPD�DPDFÕ�YH�SRWDQVL\HO�\DQ�HWNLOHUL�OLWHUDW�U�GHVWH÷L\OH�
LIDGH�HGLOGL��6HoLOHFHN�PDUNHWOHUH��ELUH\OHULQ�GDKD�VÕN�]L-
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\LQH�GH�LOHUL\H�G|Q�N�oDOÕúPDODUÕQ�\DSÕOPDVÕQÕQ�|QHULOGL÷L�
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ED÷ÕPVÕ]�RODUDN�DOWÕ� DGHW�GLú�PDFXQXQ� LoHUL÷LQGH�\HU�DO-
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Tablo.I dRFXN�GLú�PDFXQODUÕ�LoLQGHNL�ELOHúHQOHU
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%LU�GLú�PDFXQXQ�GD�LVH�����SSP�RUDQÕQGD�VRG\XP�ÀRU�U�
EXOXQGX÷X�LIDGH�HGLOGL��'Lú�PDFXQODUÕ�LoLQGH�RUWDN�RODUDN�
HQ�VÕN�UDVWODQDQ�ELOHúHQOHU�VÕUDVÕ\OD��$URPD��Q �����+LGUDW�
VLOLND� �Q ����� 6RG\XP� VDNNDULQ� �Q ����� 6RUELWRO� �Q ����
;DQWKDQ� VDNÕ]Õ� �Q ���� .RNDPLGRSURSLO� EHWDLQ� �Q ���� YH�
6/6��Q ���úHNOLQGH�\HU�DOGÕ��%X�oDOÕúPDGDNL�GLú�PDFXQ-
ODUÕQÕQ� LoHULNOHULQL� ROXúWXUDQ� DOWPÕú� LNL� DGHW� EHQ]HUVL]�
ELOHúHQLQ�DGÕ��NXOODQÕP�DPDFÕ��RODVÕ�\DQ�HWNLOHUL�YH�PDFXQ-
ODU�DUDVÕQGDNL�J|U�OPH�VÕNOÕ÷Õ�7DEOR�,¶GH�J|VWHULOGL�

7$57,ù0$
'�Q\D� oDSÕQGD� HQ� VÕN� J|U�OHQ� KDVWDOÕNODUGDQ� ELUL� RODQ�
GLú�o�U�÷�Q�Q��o�PLO\DUGDQ�ID]OD� LQVDQÕ�HWNLOHGL÷L��D\UÕ-
FD� KHU� QH� NDGDU� \DúOD� ELUOLNWH� DUWÕú� J|VWHUGL÷L� ELOGLULOVH�
GH�� \HWLúNLQ� YH� \DúOÕ� ELUH\OHU� JLEL� DG|OHVDQODUÕQ� \�NVHN�
RUDQGD�SHULRGRQWDO�KDVWDOÕ÷D�VDKLS�ROGX÷X�ELOLQGL÷LQGHQ��
D÷Õ]�KDVWDOÕNODUÕ\OD�P�FDGHOHGH�HQ�HWNLQ�URO�R\QD\DQ�HQV��
WU�PDQODUÕQ� GLú�PDFXQX� YH� GLú� IÕUoDVÕ� NXOODQÕPÕ� ROGX÷X�
\DGVÕQDPD]�ER\XWWDGÕU������±�����hONHPL]GH������\ÕOÕQ-
GD� JHUoHNOHúWLULOHQ� NDSVDPOÕ� ELU� D÷Õ]� GLú� VD÷OÕ÷Õ� SUR¿OL�
oDOÕúPDVÕQGD�EHú�\Dú�JUXEXQXQ����¶GDQ�ID]ODVÕQÕQ�J�QO�N�
úHNHU�W�NHWLPLQLQ�ID]OD�YH�EX�\Dú�JUXEXQXQ�o�U�N�SUHYD-
ODQVÕQÕQ����¶H� \DNÕQ� ROGX÷X�� D\UÕFD� EX� \Dú� JUXEXQGDNL�
ELUH\OHULQ� QHUHGH\VH� WDPDPÕQÕQ� GLú� PDFXQX� NXOODQGÕ÷Õ�
��������� ��� \Dú� JUXEXQGD� LVH� GLú� PDFXQX� NXOODQÕPÕQÕQ�
�����¶OLN� ELU� RUDQD� VDKLS� ROGX÷X� YH� EX� \Dú� JUXEXQXQ�
o�U�N�SUHYDODQVÕQÕQ�|QFHNL�oDOÕúPDODUD�RUDQOD����¶ODUGDQ�
������VHYL\HVLQH�LQGL÷L�J|]OHQPLúWLU�������%X�VRQXoODUGDQ�
KDUHNHWOH� D÷Õ]� VD÷OÕ÷ÕQÕ� NRUXPDN� YH� RSWLPXP� VHYL\HGH�
WXWPDN�DGÕQD�oRN�VD\ÕGD�NRPSOHNV�YH�IDUNOÕ�LoHULNOHULQ�ELU�
DUD\D� JHOHUHN� GLú� PDFXQODUÕQÕQ� ROXúWXUXOGX÷X� YH� EXQXQ�
D÷Õ]�KDVWDOÕNODUÕ�LOH�P�FDGHOHGH�HQ�HWNLQ�VLODK�RODUDN�NXO-
ODQÕOGÕ÷Õ�V|\OHQHELOLU������%XQODUÕQ�KDULFLQGH�N�o�N�\DúWD-
NL�oRFXNODUGD�GLú�PDFXQX�\HPH�\XWPD�YDNDODUÕQD�UDVWOD-
QDELOPHNWHGLU� ���±����� 3HGLDWULN� KDVWDODUGD� GLú� PDFXQX�
W�NHWLPL�VRQUDVÕ�WRNVLVLWH�ULVNLQH�GLNNDW�HGLOPHOLGLU��g]HO-
OLNOH�ÀRU�WRNVLVLWHVL�VRQUDVÕ�NDUGL\RUHVSLUDWXYDU�GXUXPXQ�
L]OHQPHVL�� HOHNWUROLW� YH� DVLW�ED]� GHQJHVLQLQ� G�]HOWLOPHVL�
]RUXQOXGXU�������%X�ED÷ODPGD�GLú�PDFXQODUÕQÕQ�LoHULNOHU-
LQLQ�ELOLQPHVL�YH�HWNHQ�PDGGHOHULQ�WDQÕQPDVÕ��GLú�PDFXQX�
ELOHúHQOHULQLQ�\DUDWDELOHFH÷L�\DQ�HWNLOHULQ�YH\D�ROXúWXUDEL-
OHFH÷L�RODVÕ�WRNVLN�UHDNVL\RQODUÕQ�LUGHOHQPHVL�KDON�VD÷OÕ÷Õ�
DoÕVÕQGDQ�|QHP�WHúNLO�HWPHNWHGLU��$\UÕFD�VDGHFH�GLú�KHNLP-
OHULQLQ�GH÷LO��GL÷HU�VD÷OÕN�oDOÕúDQODUÕ�YH�HEHYH\QOHULQGH�ELOJL�
G�]H\LQL�DUWÕUDUDN�ELU� WRSOXP�ELOLQFL�ROXúWXUDELOPHN�DGÕQD�
EX�oDOÕúPD�WHUWLSOHQPLúWLU��

øVWDQEXO� LOL� JHQHOLQGH� oRFXN� ELUH\OHUGH� \DSÕODQ� oDOÕúPD-
ODUGD� WRSOXPXQ�o�U�N�GXUXPXQX�DQDOL]�HWPH\H�\DUD\DQ��
o�U�N�� o�U�N� VHEHEL\OH� oHNLOPLú� YH� UHVWRUDV\RQ� J|UP�ú�
GLúOHULQ� WRSODPÕQÕ� LIDGH� HGHQ� ELU� LQGHNV� RODQ� '0)�7� ��
GPI�W� �'HFD\HG�0LVVLQJ� GXH� WR� FDULHV�)LOOHG�� LQGHNVL�
GH÷HUOHUL��EX�GH÷HUOHULQ�HEHYH\QOHULQ�'0)�7�GH÷HUOHUL�LOH�
RODQ�LOLúNLVL�IDUNOÕ�\|QWHPOHUOH�LUGHOHQPLú�YH�EX�oDOÕúPD-
ODUGD� G�ú�QG�U�F�� VRQXoODU� RUWD\D� NRQXOPXúWXU� ������
dRFXNODUÕQ�'0)�7���GPI�W�GH÷HUOHULQLQ�\Dú��ELOJL�VHYL\H-
VL��DQQHQLQ�RUDO�KLM\HQ�IDUNÕQGDOÕ÷Õ�YH�DQQH�'0)�7�GH÷HU-
OHUL�LOH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�úHNLOGH�ELUELULQL�HWNLOH-

GL÷L�WHVSLW�HGLOPLúWLU��$QQH\OH�DG|OHVDQ�DUDVÕQGD�WXWDUOÕOÕN�
GX\JXODUÕ� NRUHODV\RQ�J|VWHUGL÷L� YH� DQQHQLQ� H÷LWLP� VHYL-
\HVL� LOH� '0)�7� GH÷HUOHUL� DUDVÕQGD� LOLúNL� VDSWDQGÕ÷Õ� LoLQ�
oRFXNODUD�YHULOHFHN�RUDO�VD÷OÕN�H÷LWLPOHULQLQ�D\UÕFD�DQQH��
OHUL�GH�NDSVD\DFDN�úHNLOGH�ROPDVÕ�D÷Õ]�KLM\HQ�IDUNÕQGDOÕ÷Õ�
ROXúWXUPDN� LoLQ� |QHPOL� ELU� DGÕPGÕU� ���±�����%X� \|QGH-
NL�IDUNÕQGDOÕ÷ÕQ�DUWPDVÕ��o�U�N�SUHYDODQVÕ�YH�SHULRGRQWDO�
UDKDWVÕ]OÕNODUÕQ� D]DOPDVÕQD� \RO� DoDFDN� RODQ� PLNUREL\DO�
GHQWDO�SOD÷ÕQ�HOLPLQDV\RQXQX�VD÷OD\DFDNWÕU�������+DO�E|\-
OH\NHQ�NRQMRQNW�UHO�DoÕGDQ�HOH�DOÕQGÕ÷ÕQGD�GLú�PDFXQXQD�
XODúÕODELOLUOLN�GH�|QHP�ND]DQPDNWDGÕU��dDOÕúPDPÕ]GD�EHú�
V�SHUPDUNHW� ]LQFLULQGHQ� WHPLQ� HGLOHELOHFHN� oRFXN� GLú�
PDFXQX�VD\ÕVÕQÕQ�EX�GHQOL�D]�ROXúX�YH�WHUFLK�HGLOHELOHFHN�
PDUND� URWDV\RQXQGDNL� NÕVÕWOÕOÕN� G�ú�QG�U�F�� YH� |QFHNL�
oDOÕúPDODUÕQ�EXOJXODUÕQÕ�GHVWHNOH\LFL�QLWHOLNWHGLU�

'Lú�PDFXQODUÕ� LoLQGH�WHUDSRWLN�HWNLQOLN�DQODPÕQGD�HQ�VÕN�
\HU�YHULOHQ�ELOHúHQ�RODQ�ÀRU�U�VD\HVLQGH�GLú�\�]H\LQGHNL�
GHPLQHUDOL]DV\RQ�|QOHQLU�YH� UHPLQHUDOL]DV\RQ�DUWÕUÕODUDN�
GLú�o�U�÷�Q�Q�|Q�QH�JHoLOLU�������)ORUXQ��VRG\XP�PRQR-
ÀRURIRVIDW�� NDOD\� ÀRU�U�� VRG\XP� ÀRU�U� JLEL� oHúLWOL� NLP��
\DVDO�IRUP�ODV\RQODUÕ�GLú�PDFXQODUÕ�LoLQGH�J|U�OHELOPHNWH�
YH�EDúODQJÕo�DúDPDVÕQGDNL�o�U�N�OH]\RQODUÕQÕQ�WHGDYLVLQGH�
HWNLQ�URO��VWOHQPHNWHGLU�������%L]LP�oDOÕúPDPÕ]GD�WHN�WLS�
ÀRU�ELOHúHQLQH�UDVWODQPÕú�ROXS��VRG\XP�ÀRU�U�Q�LQFHOHQHQ�
RQ�EHú�GLú�PDFXQXQGDQ�GRNX]XQGD�IDUNOÕ�SSP�RUDQODUÕ�LOH�
\HU�DOGÕ÷Õ�ELOGLULOPLúWLU��)DUNOÕ�SSP¶OHUGH�EXOXQDQ�ÀRU�U�Q�
HWNLQOL÷LQLQ�GH�IDUNOÕ�RODFD÷ÕQÕQ�ELOGLULOGL÷L��oRFXNODUGD�YH�
DG|OHVDQODUGD� ������ SSP� �]HULQGH� ÀRU�U�Q� GLú�PDFXQ-
ODUÕ� LoLQGH�EXOXQPDVÕ� JHUHNWL÷L� EHOLUWLOPLúWLU� ������%L]LP�
oDOÕúPDPÕ]GD������YH��]HUL�SSP�RUDQÕQGD�ÀRUD�VDKLS��o�
PDFXQ� WHVSLW� HGLOPLúWLU�� )ORUXQ� GLú� PDFXQODUÕ� LoLQGHNL�
RUDQÕQÕQ�DUWÕUÕOPDVÕ�ELOHúHQLQ�HWNLQOL÷LQL�DUWÕUVD�GD��ÀRU�U�Q�
QHGHQ�ROGX÷X�GHQWDO�ÀRUR]LV��LVNHOHWVHO�YH�VLVWHPLN�UDKDWVÕ-
]OÕNODU��\�NVHN�GR]GD�DOÕQGÕ÷ÕQGD�\DúDWWÕ÷Õ�WRNVLVLWH�HQ�FLGGL�
ROXPVX]� HWNLOHULQGHQGLU� ����� ����� hONHPL]GH� JHUoHNOHúWL��
ULOHQ�oDOÕúPDGD���\Dú�JUXEX�ELUH\OHULQ�ÀRU�LoHUPH\HQ�PD-
FXQ�NXOODQPD�RUDQÕQÕQ�\DNODúÕN����ROGX÷X�����\Dú�JUX-
EXQGD�LVH�EX�RUDQÕQ�VDGHFH������ROGX÷X�WHVSLW�HGLOPLúWLU��
%X� VRQXoODUÕQ� DNVLQH� \XUWGÕúÕQGD� ÀRU�UO�� PDWHU\DOOHULQ�
NXOODQÕPÕQD�\|QHOLN�VRV\DO�DOJÕ��ÀRU�LoHULNOL�PDWHU\DOOHUL�
WHUFLKLQ� D]DOGÕ÷Õ�� EX� PDWHU\DOOHULQ� EHQLPVHQPHGL÷L� YH�
NXOODQÕPÕQÕQ�UHGGHGLOGL÷L�úHNOLQGHGLU�����������
hONHPL]GH�VD÷OÕN�oDOÕúDQODUÕ��]HULQGH�JHUoHNOHúWLULOHQ�ELU�
oDOÕúPDGD�ELUH\OHUH�ÀRU�KDNNÕQGD�\|QHOWLOHQ�VRUXODUD�YHUL��
OHQ� FHYDSODUD� J|UH�� ELUH\OHULQ� \DUÕVÕ� GLú� PDFXQX� LoLQGH�
ÀRU�U�ROPDVÕQÕ� WHUFLK�HWPHPHNWH��EXQXQOD�ELUOLNWH�ELUH\-
OHULQ������¶��ÀRUX�]DUDUOÕ�ELU�ELOHúHQ�RODUDN�NDEXO�HWPHN-
WHGLU������$\QÕ�oDOÕúPDGD�ÀRUXQ�NXOODQÕP�DPDFÕQD�\|QHOLN�
ELOJLVL� ROPD\DQ� ELUH\OHULQ� VD\ÕVÕ� GD������� EXOXQPXúWXU�
�����)ORUXQ� VDGHFH� LQVDQ�Y�FXGXQD�GH÷LO� NRQWDPLQDV\RQ�
VRQXFX�GL÷HU�RUJDQL]PDODUD�YH�oHYUH\H�RODQ� WRNVLN�HWNL��
OHULQLQ�GH�VRQ�\ÕOODUGD�GHWD\OÕFD�HOH�DOÕQGÕ÷Õ�J|U�QPHNWH��
K�FUHVHO� YH�PROHN�OHU� G�]H\GH� ÀRU� WRNVLVLWHVL� NDSVDPOÕ�
úHNLOGH�HOH�DOÕQPDNWDGÕU�������)ORU�QHGHQL\OH�RUDO�HSLWHO\DO�
K�FUHOHU�'1$�G�]H\LQGH�KDVDU� DOPDNWD�� VLVWHPLN�RODUDN�
DOÕQDQ�ÀRU�QHGHQL\OH�NDOS��E|EUHN��NDUDFL÷HU�YH��URJHQLWDO�
RUJDQODUGD�SDWRORMLN�KDVDUODU�PH\GDQD�JHOPHNWHGLU� ������
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+HU�QH�NDGDU�NDQÕWD�GD\DOÕ�oDOÕúPDODUÕQ�VRQXoODUÕQD�J|UH�
ÀRU�HOHPHQWL�D÷Õ]�KDVWDOÕNODUÕ\OD�P�FDGHOHGH�NOLQLV\HQOH��
ULQ�KDOD�HQ�VÕN�EDúYXUGX÷X�HQVWU�PDQ��RODUDN�J|U�OVH�GH��
ÀRUXQ�QHGHQ�ROGX÷X�\ÕNÕP�YH�WRNVLVLWHGHQ�|W�U��DOWHUQDWLI�
DUD\ÕúÕQD�JLGLOPLúWLU��%X�ED÷ODPGD�ÀRUXQ�\HULQL�DODELOHFHN�
oHúLWOL�PDWHU\DOOHULQ�GLú�PDFXQX�LoLQGH�EXOXQPDVÕQD�\|QH-
OLN�oDOÕúPDODU�VRQ�\ÕOODUGD�KÕ]�ND]DQPÕúWÕU����������
'Lú� PDFXQODUÕ� LoLQH� GHQWDO� WHPL]OL÷LQ� HWNLQOL÷LQL� DUWÕU-
PDN�DPDFÕ\OD�N|S�UW�F���\�]H\�DNWLI�YH�V�UIDNWDQ�DMDQODU�
RODUDN�WDQÕPODQÕS�NXOODQÕODQ�VRG\XP�ODXULO�V�OIDW��VRG\XP�
ODXULO� HWHU� V�OIDW�� NRNDPLGRSURLO� EHWDLQ� JLEL� ELOHúHQOHU�
HNOHQHELOPHNWHGLU� ������%X� ELOHúHQOHU� DQ\RQLN�� NDW\RQLN�
YH\D�DPIRWHULN�|]HOOLNOHUL�VD\HVLQGH�PLNURRUJDQL]PDODUÕQ�
�UHPHVLQL� LQKLEH� HWPHNWH�� \�]H\� HQHUMLQLVLQL� G�ú�UHUHN�
GLú�\�]H\OHULQH�WXWXQPD�\HWHQH÷LQL�D]DOWPDNWD�YH�SURWHLQ�
\DSÕODUÕQÕ�GHQDW�UDV\RQD�X÷UDWPDNWDGÕU�����������<DSÕODQ�
oDOÕúPDODU� VRQXFX� oHúLWOL� GRNX� YH� RUJDQODUGD� KDVDU� YH�
WDKULúH�� K�FUHVHO� G�]H\GH� GH� ER]XOPDODUD� QHGHQ� ROGX÷X�
ELOGLULOHQ� VRG\XP� ODXULO� V�OIDW� �Q ��� ������ NRNDPLGR-
SURLO�EHWDLQH� �Q ����������YH�VRG\XP�ODXULO� VDUNR]LQDWD�
�Q ����������oDOÕúPDPÕ]GD�\HU�DODQ�GLú�PDFXQODUÕ�LoLQGH�
UDVWODQPÕúWÕU�����������6DGHFH�LNL�GLú�PDFXQXQGD�VRG\XP�
ODXULO�VDUNR]LQDW�YH�NRNDPLGRSURSLO�EHWDLQ�ELOHúHQOHULQLQ�
RUWDN� RODUDN� EXOXQGX÷X� WHVSLW� HGLOPLúWLU�� .RNDPLGRSUR-
SLO�EHWDLQ�GLú�PDFXQODUÕ� LoLQGH� VÕNoD� WHUFLK�HGLOHQ�GHWHU-
MDQODUGDQ� ROXS� NXUX� D÷Õ]� VHQGURPX� \DSPD� YH� LUULWDV\RQ�
DoÕVÕQGDQ� GDKD� D]� ]DUDUOÕ� ROGX÷X� G�ú�Q�OVH� GH�� LQ� YLWUR�
oDOÕúPDODUGD� WDP� WHUVLQLQ� J|]OHQGL÷L�� VRG\XP� ODXULO� V�O-
IDWWDQ�GDKD�WRNVLN�ROGX÷X��NHUDWLQRVLWOHU�LoLQ�VRG\XP�ODXULO�
V�OIDW� LOH� EHQ]HU� KDVDUÕ� J|VWHUGL÷L� ELOGLULOPLúWLU� ���±�����
)DNDW�� \DSÕODQ�ELU� oDOÕúPDGD�6/6¶QLQ�G�ú�N�NRQVDQWUDV��
\RQGD�ELOH�LQ�YLWUR�K�FUH�KDVDUÕ�\DSWÕ÷Õ��DPD�EXQD�NDUúÕQ�
NRNDPLGRSURSLO�EHWDLQ¶LQ�/&����WHVW�HGLOHQ�SRS�ODV\RQXQ�
\DUÕVÕQÕ�|OG�UPHN�LoLQ�JHUHNHQ�GR]��GH÷HULQLQ�GDKD�\�N-
VHN�ROGX÷X�WHVSLW�HGLOPLú�ROPDVÕ�oDOÕúPDODU�DUDVÕQGD�oDWÕú-
PD�ROGX÷XQXQ�ELU�J|VWHUJHVLGLU��������

.RUX\XFX�DMDQODU�ELUoRN�NLúLVHO� EDNÕP��U�Q���NR]PHWLN��
VD÷OÕN� �U�QOHUL� LoLQGH� \HU� DODUDN� �U�QOHULQ� UDI� |PU�Q��
X]DWPDNWDGÕU� ������ 3DUDEHQ� YH� VRG\XP� EHQ]RDW� NLúL��
VHO� EDNÕP� �U�QOHUL� YH� GLú� PDFXQODUÕ� LoLQGH� NXOODQÕPÕQD�
VÕNOÕNOD� EDúYXUXODU� DMDQODUGDQ� ED]ÕODUÕGÕU� ����� ����� 3DU-
DEHQ� GLú� PDFXQODUÕ� LoLQGH� PHWLOSDUDEHQ�� HWLOSDUDEHQ� YH�
SURSLOSDUDEHQ� RODUDN� \HU� DODELOPHNWHGLU� ������ (QGRNULQ�
VLVWHP� GHQJHVL� ER]XODUDN� |VWURMHQ� EHQ]HUL� HWNL� J|VWHUHQ�
SDUDEHQOHULQ�|QHPVL]�PLNWDUGD�VDOÕQGÕ÷Õ�EHOLUWLOVH�GH���UL-
QHU�VLVWHP��]HULQH�\DSÕODQ�ELU�oDOÕúPDGD�LGUDUGD�SDUDEHQ�
ELOHúHQOHULQH�UDVWODQPÕúWÕU���������������dDOÕúPDPÕ]GD�\HU�
DODQ�GLú�PDFXQODUÕ�DUDVÕQGD�SDUDEHQ�W�UHYOHULQGHQ�VDGHFH�
PHWLOSDUDEHQH�WHN�ELU�PDFXQGD�UDVWODQPÕúWÕU��Q ����*LQJL-
YDO�K�FUHOHUH�]DUDUÕ�ROGX÷X�NDQÕWODQDQ�ELU�EDúND�NRUX\XFX�
VRG\XP�EHQ]RDWÕQ� GLú�PDFXQODUÕQÕQ� QHUHGH\VH� \DUÕVÕQGD�
EXOXQPDVÕ�GLNNDW�oHNLFLGLU��Q ��������

3(*� W�UHYL� ELOHúHQOHU� VRQ� \ÕOODUGD� SRS�OHU� RODUDN� GLú�
PDFXQODUÕ� YH� JDUJDUDODU� LoLQGH� HP�OVL¿\HU�� V�UIDNWDQ� YH�
o|]�F�� DPDoOD� NXOODQÕODQ� DMDQODU� RODUDN� NDUúÕPÕ]D� oÕN-
PDNWDGÕU�������³3(*\ODWHG�RLO´�DGÕ�YHULOHQ�EX�\D÷ODU�oHúLW-

OL�3(*�]LQFLU�X]XQOXNODUÕQD�VDKLS�ROGXNODUÕQGDQ��LODoODUÕQ�
RUDO��GHUPDO�YH�SDUHQWHUDO�\ROOD�YHULOPHVLQGH�NDWNÕ�VD÷OD��
\DELOLU� ������ 3(*¶OHULQ� ELUoRN� oHúLGL� ROXS�3(*���� 3(*�
���3(*�����3(*�����3(*����YH�3(*�����EXQODUGDQ�ED-
]ÕODUÕGÕU��<DSÕODQ�oDOÕúPD�GR÷UXOWXVXQGD�EX�\D÷ODU�DUDVÕQGD�
3(*���¶ÕQ� GDKD� D]� WRNVLVLWH� J|VWHUGL÷L� LIDGH� HGLOPLúWLU�
������%X�DMDQODU�WHN�EDúÕQD�\DQ�HWNL�YH�WRNVLVLWH�J|VWHUPHN-
WHQ�X]DN�ROGX÷X�YH�DQWLPLNUREL\DO�HWNLQOLN�J|VWHUHPHGL÷L��
IDUNOÕ�NLP\DVDO�o|]�F�OHUOH�ELU�DUD\D�JHOGLNOHULQGH�]DUDUOÕ�
HWNLOHULQ�RUWD\D�oÕNPDVÕQÕQ�NDoÕQÕOPD]�RODELOHFH÷L�YH�EX�
\|QGHNL� oDOÕúPDODUÕQ� DUWÕUÕOPDVÕ� JHUHNOLOL÷L� ELOGLULOPLú��
D\UÕFD�3(*����JLEL�PDNUR�ER\XWWDNL�3(*�PROHN�OOHULQLQ�
VXGD�o|]�QPHVL�]RU�ROGX÷XQGDQ�G�ú�N�RUDO�DNXW�WRNVLVLWH�
J|VWHUHFH÷L� EHOLUWLOPLúWLU� ����� ����� %L]LP� oDOÕúPDPÕ]GD�
3(*����Q ����3(*����Q ���YH�3(*���¶H��Q ���D]�VD\ÕGD�
PDFXQGD�UDVWODQPÕúWÕU��3ROLVRUEDWODU�LVH�3(*�W�UHYOHUL�JLEL�
o|]�F��YH�NRNX�YHULFL�RODUDN�NXOODQÕODELOPHNWH��RUDO�\ROOD�
DOÕQDQ� LODoODUÕQ� VLQGLULP� VLVWHPLQGHQ� HPLOLPLQLQ� DUWPD��
VÕQÕ�WHúYLN�HGLFL�EXOXQPDNWDGÕU�������)DNDW�EX�|]HOOLNOHUL�
VLQGLULP� VLVWHPLQGHNL� JHoLUJHQOL÷LQ� DUWPDVÕQÕ� VD÷ODGÕ÷Õ�
LoLQ�oHúLWOL�WRNVLN�HWNLOHULQ�ROXúDELOPHVLQH�\RO�DoPDNWDGÕU�
������%X�oDOÕúPDGD�\HU�DODQ�GLú�PDFXQODUÕ�DUDVÕQGD�SROL-
VRUEDW�����Q ���YH�SROLVRUEDW���¶H��Q ���UDVWODQPÕú�ROXS�
KHU�LNL�ELOHúHQLQ�GH�D]�VD\ÕGD�GLú�PDFXQX�LoLQGH�\HU�DOGÕ÷Õ�
WHVSLW�HGLOPLúWLU�

%X� oDOÕúPDGDNL� GLú� PDFXQODUÕQGD� \HU� DODQ� ELU� EDúND�
ELOHúHQ�LVH�WLWDQ\XP�GLRNVLWWLU��6DGHFH��o�GLú�PDFXQXQGD�
\HU�DOGÕ÷Õ�WHVSLW�HGLOHQ�EX�ELOHúHQ�GLú�PDFXQXQD�NHQGLQH�
KDV�EH\D]�UHQJLQL�YHUPH\H�\DUD\DQ�DMDQ�ROXS��VDGHFH�NLúL-
VHO�EDNÕP��U�Q��YH�GLú�PDFXQODUÕQGD�GH÷LO��JÕGD�VDQD\LQGH�
\L\HFHNOHUH� EH\D]� UHQJLQL� YHUPHN� YH� JÕGDODUÕQ� SDUODN-
OÕ÷ÕQÕ�DUWÕUPDN�LoLQ�GH�NXOODQÕOPDNWDGÕU�������$OWÕ�\DúÕQGDQ�
N�o�N�oRFXNODUGD�RUDO�\ROOD�DOÕQGÕ÷Õ�G�ú�Q�OHQ�WLWDQ\XP�
GLRNVLW� ED÷ÕUVDN� \ROX\OD� HPLOPLú� YH� K�FUHVHO� G�]H\GH�
KDVDUODUD�QHGHQ�ROPXúWXU�������6�W��NDKYH��VRV�JLEL�oHúLW-
OL�JÕGD��U�QOHUL�\DSÕVÕQGD�WLWDQ\XP�GLRNVLW�EDUÕQGÕUPDNWD�
YH�EX�JÕGDODUÕQ�W�NHWLPL�VRQUDVÕ�Y�FXWWD�\�NVHN�VHYL\HOHUH�
XODúDELOHFH÷L� G�ú�Q�OHQ� WLWDQ\XP� GLRNVLWLQ� GLú� PDFXQ-
ODUÕQGD� NXOODQPDNWDQ� NDoÕQPDN� KDON� VD÷OÕ÷Õ� YH� oRFXN-
ODUÕQ�VD÷OÕ÷Õ�DoÕVÕQGDQ�|QHPOL�RODELOLU�������dRFXNODU�LoLQ�
�UHWLOHQ� PDUNHWOHUGHQ� VDWÕQ� DOÕQDELOHFHN� GLú� PDFXQODUÕ�
DUDVÕQGD�EX�ELOHúHQLQ� D]�PLNWDUGDNL�PDFXQ� DUDVÕQGD�EX-
OXQPDVÕ�ELU�QHE]H�ROVXQ�ROXPOX�NDUúÕODQDELOLU�

%X� oDOÕúPDGD� %ULOODQW� %OXH� )&)� �Q ���� &RSSHU� )LWDOR-
VL\DQLQ� �Q ����'	&�5HG�1R�� ��� �Q ���PDWHU\DOOHUL� ER-
\DU� PDGGH� �V\QWKHWLF� G\H�� RODUDN� GLú� PDFXQODUÕ� LoLQGH�
NXOODQÕOPÕúWÕU�� %R\DU� PDGGHOHU� JDVWURLQWHVWLQDO� VLVWHPGH�
DURPDWLN� SDUoDODUD� D\UÕOÕU� YH� RUWD\D� oÕNDQ� DPLQ� �U�QOHUL�
DOHUMLN�UHDNVL\RQODUD�QHGHQ�RODELOLU��$\UÕFD�EX�ER\DU�PDG-
GHOHULQ�|]HOOLNOH�o|]HOWL�LoLQGH�o|]�QG�÷��]DPDQ�GRNXQ-
GX÷X�\�]H\OHUGH� UHQN� VWDELOLWHVLQL� ER]GX÷X�EHOLUWLOPLúWLU�
������'	&�5HG�1R���¶XQ�GR÷DO�ED÷ÕUVDN�ÀRUDVÕ�WDUDIÕQGDQ�
DURPDWLN�DPLQOHUH�KÕ]OÕFD�SDUoDODQDELOPHVL�QHGHQL\OH�EDú�
D÷UÕVÕ��DVWÕP�YH�DOHUMLN�UHDNVL\RQODUD�QHGHQ�ROGX÷X�WHVSLW�
HGLOPLúWLU������������\ÕOÕQGD�\D\ÕQODQDQ�ELU�oDOÕúPDGD�5D-
PDQ�PLNURVSHNWURVNRSLVL�LOH�PLNURSODVWLN�NDWHJRULVL�DOWÕQ-
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GD�&RSSHU�)LWDORVL\DQLQ¶LQ�LQVDQ�SODVHQWDVÕQGD�EXOXQPDVÕ�
HQGLúH�\DUDWDQ�ELU�XQVXUGXU� ������%X�ED÷ODPGD�$PHULND�
%LUOHúLN�'HYOHWOHUL�*ÕGD�YH�øODo�øGDUHVL��)'$��WDUDIÕQGDQ�
PHYFXW� DUDOÕNODUOD� oHúLWOL� SURVHG�UOHU� ROXúWXUXOPDNWD� YH�
JÕGD�LOH�LODoODUÕQ�LoLQH�NDWÕODFDN�ER\DU�PDGGHOHUH�\|QHOLN�
ELU�VHUWL¿NDV\RQ�KD]ÕUODQPDNWDGÕU��%X�VHUWL¿NDV\RQGD�ER-
\DU�PDGGHOHULQ�HQ�ID]OD�KDQJL�RUDQGD�EXOXQDELOHFH÷L�EHOLU-
WLOPHNWHGLU��3DWHQW�%OXH�9��$OOXUD�5HG��6XQVHW�<HOORZ��)DVW�
*UHHQ�JLEL�oHúLWOL�ER\DU�PDGGHOHU�NLúLVHO�EDNÕP��U�QOHUL��
JÕGD�\L\HFHNOHU�YH�GLú�PDFXQODUÕQGD�oRNoD�NXOODQÕOGÕ÷ÕQ-
GDQ�� \�NVHN� SHUIRUPDQVOÕ� VÕYÕ� NURPDWRJUD¿� NXOODQÕODUDN�
\DSÕODQ�ELU�oDOÕúPDGD�ED]Õ�ER\DU�PDGGHOHULQ�Y�FXGD�DOÕQ-
PD�PLNWDUÕQÕQ�\DVDO�VÕQÕUODUÕ�DúDELOHFH÷L�HQGLúHVL�GLOH�JH-
WLULOPLúWLU������

dDOÕúPDQÕQ�6ÕQÕUOÕOÕNODUÕ
%X�oDOÕúPDQÕQ�HQ�|QHPOL�VÕQÕUOÕOÕ÷Õ��HF]DQHOHUGHQ��NR]PH-
WLN�PD÷D]ODUÕQGDQ�YH\D�oHYULPLoL��RQOLQH��VLSDULú�\ROX\OD�
VDWÕQ� DOÕQDELOHFHN� oRFXN�GLú�PDFXQODUÕQÕQ� oDOÕúPDGD�\HU�
DOPDPDVÕGÕU��7RSOXPX� ROXúWXUDQ� KHU� ELU� ELUH\LQ� oHYULP-
LoL� �RQOLQH��\ROODUGDQ�YH\D�NR]PHWLN�PD÷D]DODU�DUDFÕOÕ÷Õ�
LOH�GLú�PDFXQX�WHPLQL�LoLQ�D\QÕ�LPNDQD�VDKLS�RODPD\DEL-
OHFH÷L�G�ú�Q�OHUHN�KHU� LNL�\ROGDQ� WHPLQ�HGLOHELOHFHN�GLú�
PDFXQODUÕ� oDOÕúPD� NDSVDPÕQD� DOÕQPDPÕúWÕU�� hONHPL]GH��
ELUoRN� JHOLúPHNWH� RODQ� �ONHGH� ROGX÷X� JLEL�� GLú� PDFXQX�
¿\DWODUÕQÕQ� \�NVHN� ROGX÷X� DúLNDUGÕU�� (F]DQDOHUGH� LQGL-
ULPOL� DOÕúYHULú� \DSPD� RODVÕOÕ÷ÕQÕQ� EXOXQPDPDVÕ� YH�PDU-
NHWOHULQ�G�]HQOHGL÷L�NDPSDQ\DODUOD�X\JXQ�¿\DWD�DOÕúYHULú�
\DSÕODELOPH� RODQD÷Õ� J|]HWLOHUHN� YH� ELU� VWDQGDUGL]DV\RQ�
VD÷ODPDN�DGÕQD�EX�oDOÕúPD�NDSVDPÕQD�VDGHFH�øVWDQEXO¶GD-
NL� EHú� E�\�N�PDUNHWLQ� UDÀDUÕQGD�\HU� DODQ�GLú�PDFXQODUÕ�
DOÕQPÕúWÕU��%LU�EDúND�OLPLWDV\RQ�LVH�PDUNHWOHUGHNL�UDÀDUÕQ�
V�UHNOL� GH÷LúPHVLGLU�� (NRQRPLN� GXUXP� YH� EXQXQOD� ELU-
OLNWH� oHYULPLoL� �RQOLQH�� DOÕúYHULú� \|QWHPLQLQ� KD\DWÕPÕ]D�
|]HOOLNOH�&29,'����SDQGHPLVLQLQ�\DUDWWÕ÷Õ�HWNL�LOH�KÕ]OÕ-
FD�JLUPHVL�QHGHQL\OH��oRN�VD\ÕGD��ELUELULQGHQ�IDUNOÕ��U�QH�
XODúPD�LPNDQÕ�DUWPDNWD�YH�UDÀDUGD�\HU�DODQ�GLú�PDFXQX�
PDUNDODUÕ�GH÷LúHELOPHNWHGLU��

SONUÇ
%X� DUDúWÕUPD� LOH� PDUNHW� UDÀDUÕQGD� WLFDUL� RODUDN� VDWÕODQ�
oRFXN�GLú�PDFXQODUÕQÕQ�\DSÕVÕQÕ�ROXúWXUDQ�ELOHúHQOHU�PDVD��
\D�\DWÕUÕOPÕú��EX�ELOHúHQOHULQ�NXOODQÕP�DPDoODUÕ�YH�SRWDQ-
VL\HO�\DQ�HWNLOHUL�WHVSLW�HGLOPLúWLU��%LUoRN�ROXPVX]�VRQXFD�
VHEHEL\HW�YHUHELOHFHN�ELOHúHQOHU�GLú�PDFXQODUÕ�LoLQGH�\HU�
DOPDNWD�YH� oRFXNODU� WDUDIÕQGDQ�PDFXQXQ�ELOLQoVL]FH�\X-
WXOPDVÕ�YH\D�DúÕUÕ�NXOODQÕPÕ�VRQXFX�ELOHúHQOHULQ�Y�FXWWDNL�
NRQVDQWUDV\RQXQ� DUWPD� RODVÕOÕ÷Õ�PHYFXWWXU�� %DKVL� JHoHQ�
YH� KDNNÕQGD� OLWHUDW�UGH� SRWDQVL\HO� \DQ� HWNL� YH\D� WRNVLN�
DoÕGDQ� HWNLVLQLQ� ROXS� ROPDGÕ÷Õ� ELOLQPH\HQ� ELOHúHQOHULQ�
FDQOÕ�GRNXODU��]HULQGHNL�HWNLQOL÷L�LOHUL�WHNQLNOHUOH�LQFHOHQ-
PHOL�YH�RUWD\D�oÕNDQ�VRQXoODU�GLNNDWH�DOÕQPDOÕGÕU��$\UÕFD�
NOLQLV\HQOHU�LoLQ�ELU�GLú�PDFXQXQX�ROXúWXUDQ�ELOHúHQOHUL�L\L�
ELOPHN��EX�ELOHúHQOHULQ�QH�DPDoOD�NXOODQÕOGÕ÷ÕQÕ�NDYUDPDN�
YH�KDVWDQÕQ�\DúDGÕ÷Õ� D÷Õ]�GLú� VD÷OÕ÷Õ�SUREOHPLQLQ� W�U�QH�
J|UH�GR÷UX�GLú�PDFXQXQX�|QHUHELOPHN�GH�KHNLPOLN�NDY��
UDPÕ�JHUH÷L�HO]HP�NRQXODUGDQ�ELULGLU�

(WLN�.RPLWH�2QD\Õ��
%X�oDOÕúPDGD�(WLN�.XUXO�2QD\�%HOJHVL�DOPD\Õ�JHUHNWLUH-
FHN� LQVDQ� YH\D� KD\YDQD� DLW� KHUKDQJL� ELU� GRNX�� W�N�U�N��
RUJDQ�YE��PDWHU\DO�NXOODQÕOPDPÕúWÕU�

+DVWD�2QDPÕ��
%X� oDOÕúPD� KDVWD� �]HULQGH� JHUoHNOHúWLULOHQ� ELU� oDOÕúPD�
GH÷LOGLU�

<D]DU�.DWNÕODUÕ��
)LNLU���2�<���7DVDUÕP���2�<���0�.�h���'HQHWOHPH�±�2�<���
.D\QDNODU�±�2�<���.�*���0DO]HPHOHU�±�0�.�h���.�*���9HUL�
7RSODQPDVÕ�YH�YH\D�øúOHPHVL�±�.�*���$QDOL]�YH�YH\D�\R-
UXP�±�0�.�h���/LWHUDW�U�7DUDPDVÕ�±�0�.�h���.�*���<D]Õ\Õ�
<D]DQ�±�0�.�h���(OHúWLUHO�øQFHOHPH�±�0�.�h���2�<��

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

Finansal Destek: 
<D]DUODU�EX�oDOÕúPD�LoLQ�¿QDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH��
\DQ�HWPLúOHUGLU�
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:ULJKW�-7��+DQVRQ�1��5LVWLF�+��:KDOO�&:��(VWULFK�
&*�� =HQW]� 55�� )OXRULGH� WRRWKSDVWH� HI¿FDF\� DQG�
VDIHW\�LQ�FKLOGUHQ�\RXQJHU�WKDQ���\HDUV��D�V\VWHPDWLF�
UHYLHZ��7KH�-RXUQDO�RI�WKH�$PHULFDQ�'HQWDO�$VVRFL-
DWLRQ�����������������±���

3DUDVNHYDV�6��5DQGRPL]HG�FRQWUROOHG�FOLQLFDO�WULDOV�
RQ� DJHQWV� XVHG� IRU� FKHPLFDO� SODTXH� FRQWURO�� ,QW� -�
'HQW�+\J���������������±����

/|H�+��7KHLODGH�(��-HQVHQ�6%��([SHULPHQWDO�JLQJL-
YLWLV�LQ�PDQ��-�3HULRGRQWRO����������������±����

ho�QF��0.��<ÕOGÕ]�6g��8OXNDSÕ�+��'HQWDO�.D\JÕ�
YH�$÷Õ]� +LM\HQL� )DUNÕQGDOÕ÷Õ� $UDVÕQGDNL� øOLúNLQLQ�
%HOLUOHQPHVL�� %DOÕNHVLU� 6D÷OÕN� %LOLPOHUL� 'HUJLVL�
���������������±����

%XOXW�g(��'Lú�KHNLPOL÷L�SUDWL÷LQL�LOJLOHQGLUHQ�LQIHN-
VL\|]�KDVWDOÕNODU�����8OXVDO�6WHULOL]DV\RQ�'H]HQIHN-
VL\RQ�.RQJUHVL��$QNDUD�����������������

/LSSHUW� )��$Q� LQWURGXFWLRQ� WR� WRRWKSDVWH� �� LWV� SXU-
SRVH�� KLVWRU\� DQG� LQJUHGLHQWV�� 0RQRJU� 2UDO� 6FL�
���������������

*KDSDQFKL�-��.DPDOL�)��0RDWWDUL�$��3RRUVKDKLGL�6��
6KDKLQ�(��5H]D]DGHK�)��.KRUVKLGL�+��-DPVKLGL�6��,Q�
YLWUR�FRPSDULVRQ�RI�F\WRWR[LF�DQG�DQWLEDFWHULDO�HI-
IHFWV�RI����FRPPHUFLDO�WRRWKSDVWHV��-�,QW�2UDO�+HDOWK�
�������������±����

=RKRRUL�)9��'XFNZRUWK�50��2PLG�1��2¶+DUH�:7��
0DJXLUH�$�� )OXRULGDWHG� WRRWKSDVWH�� XVDJH� DQG� LQ-
JHVWLRQ�RI�ÀXRULGH�E\���WR���\U�ROG�FKLOGUHQ�LQ�(�
QJODQG��(XU�-�2UDO�6FL�����������������±����

$N�$7��$NVR\�+��g]GDú�'g��7�UN�DLOHOHULQLQ�ÀRUOX�
GLú�PDFXQX�YH� WRSLNDO�ÀRU� X\JXODPDODUÕ� KDNNÕQGD�
ELOJL�YH�J|U�úOHULQLQ�GH÷HUOHQGLULOPHVL��3LORW� oDOÕú-
PD��(JH�hQLYHUVLWHVL�'LúKHNLPOL÷L�)DN�OWHVL�'HUJLVL�
���������������±���

0DQL�$��7KDZDQL�9��$UH�DOO�DGGLWLYHV�RI�WRRWKSDVWHV�
UDWLRQDO"� -RXUQDO� RI�0DKDWPD� *DQGKL� ,QVWLWXWH� RI�
0HGLFDO�6FLHQFHV������������������

5ROR�'��$VVXQomR�5��9HQWXUD�&��$OYLWR�3��*RQoDOYHV�
/��0DUWLQV�&��%HWWHQFRXUW�$��-RUGDQ�3��9LWDO�1��3HUHL-
UD�-��3LQWR�)��0DWRV�3��6LOYD�0-��/RXUR�+��$GYHUVH�
2XWFRPH�3DWKZD\V�$VVRFLDWHG�ZLWK�WKH�,QJHVWLRQ�RI�
7LWDQLXP�'LR[LGH�1DQRSDUWLFOHV�$�6\VWHPDWLF�5H-
YLHZ��1DQRPDWHULDOV��������������������

5DG]NL�'��:LOKHOP�:ĊJODU]�0��3UXVND�.��.XVLDN�
$��2UG\QLHF�.ZDĞQLFD�,��$�)UHVK�/RRN�DW�0RXWK-
ZDVKHV�:KDW�,V�,QVLGH�DQG�:KDW�,V�,W�IRU"�,QW�-�(Q-
YLURQ�5HV�3XEOLF�+HDOWK������������������

.D]DN�(g��.RoDN�ø+��g]DNWDú�(��.RFDPDQ�(��.XU-
GR÷OX� %�� g]NDQ� 1�� 5HNDEHW� .XUXOX�KWWSV���ZZZ�
UHNDEHW�JRY�WU�'RV\D�JHQHOGRV\D�KWPSHUDNHQGHFLOL-
JLVHNWRULQFHOHPHVLRQUDSRUX�SGI�� ������ S�� �±����
)0&*�5HWDLO�,QGXVWU\�5HYLHZ�LQ�7�UNL\H��$QNDUD��

-DUGLP�--��$OYHV�/6��0DOW]�0��7KH�KLVWRU\�DQG�JORE-
DO�PDUNHW�RI�RUDO�KRPH�FDUH�SURGXFWV��%UD]�2UDO�5HV�
�����������±����

.DVVHEDXP�1-�� 6PLWK�$*&��%HUQDEp� (�� )OHPLQJ�
7'�� 5H\QROGV�$(�� 9RV� 7�� 0XUUD\� &-�� 0DUFHQHV�
:��*%'������2UDO�+HDOWK�&ROODERUDWRUV��*OREDO��
5HJLRQDO��DQG�1DWLRQDO�3UHYDOHQFH�� ,QFLGHQFH��DQG�
'LVDELOLW\�$GMXVWHG�/LIH�<HDUV�IRU�2UDO�&RQGLWLRQV�
IRU�����&RXQWULHV������±������$�6\VWHPDWLF�$QDO\-
VLV�IRU�WKH�*OREDO�%XUGHQ�RI�'LVHDVHV��,QMXULHV��DQG�
5LVN�)DFWRUV��-�'HQW�5HV����������������±���

7DGMRHGLQ�)0��)LWUL�$+��.XVZDQGDQL�62��6XOLMD\D�
%��6RHURVR�<��7KH�FRUUHODWLRQ�EHWZHHQ�DJH�DQG�SHUL-
RGRQWDO�GLVHDVHV��-RXUQDO�RI�,QWHUQDWLRQDO�'HQWDO�DQG�
0HGLFDO�5HVHDUFK������������������

1D]LU�0��$O�$QVDUL�$��$O�.KDOLID�.��$OKDUHN\�0��
*DIIDU�%��$OPDV�.��*OREDO�SUHYDOHQFH�RI�SHULRGRQ-
WDO�GLVHDVH�DQG�ODFN�RI�LWV�VXUYHLOODQFH��7KH�6FLHQWL¿F�
:RUOG�-RXUQDO���������������������

7H]HO�$��$ONDQ�$��2UKDQ�$,��2UKDQ�.��7�UNL\H�$÷Õ]�
'Lú�6D÷OÕ÷Õ�3UR¿OL�$UDúWÕUPD�5DSRUX������>,QWHUQHW@��
$QNDUD�������>FLWHG������'HF��@��$YDLODEOH� IURP��
KWWSV���VKJP�VDJOLN�JRY�WU�(NOHQWL���������WDGVSSGI�
SGI"BWDJ� ���&&��'''��($���&���$���$&-
&�)��)�&(%���

1LVVHQ�0�� 6DQGHU�9�� 9DKGDG�05�� 7KUlQKDUGW� 5��
7U|EV� 5%�� 7RRWKSDVWH�,QJHVWLRQ� LQ� D� ��<HDU�2OG�
*LUO±$� %DJDWHOOH� ,QFLGHQW"� .OLQ� 3DGLDWU� ������
����������±���

%HQWOH\�(0��(OOZRRG�53��'DYLHV�50��)OXRULGH�LQ-
JHVWLRQ�IURP�WRRWKSDVWH�E\�\RXQJ�FKLOGUHQ��%U�'HQW�
-�����������������±���

&XU\� -$�� 7HQXWD� /0$�� (YLGHQFH�EDVHG� UHFRP-
PHQGDWLRQ�RQ�WRRWKSDVWH�XVH��%UD]�2UDO�5HV�������
����±���

.OHLQ�+��3DOPHU�&(��.QXWVRQ�-:��6WXGLHV�RQ�GHQWDO�
FDULHV��,��'HQWDO�VWDWXV�DQG�GHQWDO�QHHGV�RI�HOHPHQ-
WDU\�VFKRRO�FKLOGUHQ��3XEOLF�+HDOWK�5HSRUWV�������
����������������±����

1DPDO�1��(UWHPYHKLG�+��9HKLG�6��&DQ�*��$OWÕ�RQ�LNL�
\Dú�JUXEX�oRFXNODUÕQ�GLú�VD÷OÕ÷ÕQÕ�HWNLOH\HQ�DQQH\H�
DLW� IDNW|UOHULQ� DUDúWÕUÕOPDVÕ�� dRFXN� 'HUJLVL� ������
��������±���
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øOLVXOX�&��+Õ]OÕR÷OX�g��.RUX\XFX�0��g]NXUW�6��%R-
ODW�(��6H\PHQ�)��'Lú�d�U�÷��'HQH\LPL�LOH�(UJHQOHU�
YH�$QQHOHU�DUDVÕQGDNL�7XWDUOÕOÕN�'X\JXVX�øOLúNLVLQLQ�
6DSWDQPDVÕ�� '�]FH� hQLYHUVLWHVL� 6D÷OÕN� %LOLPOHUL�
(QVWLW�V��'HUJLVL����������������±����

<ÕOGÕ]�(��ùLPúHN�0��*�QGR÷DU�=��$NWDQ�$0��2UDO�
KHDOWK� VXUYH\� RI� FKLOGUHQ� UHIHUULQJ� WR� )DFXOW\� RI�
'HQWLVWU\� LQ� *D]LDQWHS�� *D]LDQWHS� 'Lú� +HNLPOL÷L�
)DN�OWHVL¶QH�EDúYXUDQ�oRFXNODUÕQ�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�
G�]H\L�� (XURSHDQ� -RXUQDO� RI� 7KHUDSHXWLFV� ������
���������±����

0DUVK�3'��0LFURELRORJ\�RI�GHQWDO�SODTXH�ELR¿OPV�
DQG�WKHLU�UROH�LQ�RUDO�KHDOWK�DQG�FDULHV��'HQWDO�&OLQ-
LFV����������������±����

%URZQ�/-��:DOO�73�� /D]DU�9��7UHQGV� LQ� WRWDO� FDU-
LHV� H[SHULHQFH�� SHUPDQHQW� DQG� SULPDU\� WHHWK��7KH�
-RXUQDO�RI� WKH�$PHULFDQ�'HQWDO�$VVRFLDWLRQ�������
����������±����

0DULQKR� 9&&�� &RFKUDQH� UHYLHZV� RI� UDQGRPL]HG�
WULDOV�RI�ÀXRULGH�WKHUDSLHV�IRU�SUHYHQWLQJ�GHQWDO�FDU-
LHV��(XURSHDQ�$UFKLYHV�RI�3DHGLDWULF�'HQWLVWU\�������
������±����

:DOVK�7��+Y�:��$P�*��$SSHOEH�3��9FF�0��6KL�;��
)OXRULGH�WRRWKSDVWHV�RI�GLIIHUHQW�FRQFHQWUDWLRQV�IRU�
SUHYHQWLQJ�GHQWDO�FDULHV�LQ�FKLOGUHQ�DQG�DGROHVFHQWV��
&RFKUDQH�'DWDEDVH�RI�6\VWHPDWLF�5HYLHZV�������,V-
VXH����$UW��1R���&'��������&RFKUDQH�'DWDEDVH�RI�
6\VWHPDWLF�5HYLHZV�����������&'��������

.�o�NHúPHQ� d�� 6|QPH]� +�� 'LúKHNLPOL÷LQGH� ÀR-
UXQ�� LQVDQ� Y�FXGX� YH� GLúOHU� �]HULQGHNL� HWNLOHULQLQ�
GH÷HUOHQGLULOPHVL��6'h�7ÕS�)DN�OWHVL�'HUJLVL�������
��������±����

&KL�'/��&DUHJLYHUV�ZKR�UHIXVH�SUHYHQWLYH�FDUH�IRU�
WKHLU�FKLOGUHQ�� WKH�UHODWLRQVKLS�EHWZHHQ�LPPXQL]D-
WLRQ�DQG�WRSLFDO�ÀXRULGH�UHIXVDO��$P�-�3XEOLF�+HDOWK�
�����������������±����

0LOJURP�3��+RUVW�-$��/XGZLJ�6��5RWKHQ�0��&KDI-
IHH�%:��/\DOLQD�6��3ROODUG�.6��'H5LVL�-/��0DQFO�/��
7RSLFDO�VLOYHU�GLDPLQH�ÀXRULGH�IRU�GHQWDO�FDULHV�DU-
UHVW�LQ�SUHVFKRRO�FKLOGUHQ��$�UDQGRPL]HG�FRQWUROOHG�
WULDO�DQG�PLFURELRORJLFDO�DQDO\VLV�RI�FDULHV�DVVRFLDW-
HG�PLFUREHV�DQG�UHVLVWDQFH�JHQH�H[SUHVVLRQ��-�'HQW�
�����������±���

=XR�+��&KHQ�/��.RQJ�0��4LX�/��/��3��:X�3��<DQJ�<��
&KHQ�.��7R[LF�HIIHFWV�RI�ÀXRULGH�RQ�RUJDQLVPV��/LIH�
6FL�������������±����

3DV]\QVND�(��3DZLQVND�0��*DZULROHN�0��.DPLQVND�
,�� 2WXODNRZVND�6NU]\QVND� -�� 0DUF]XN�.RODGD� *��
5]DWRZVNL�6��6RNRORZVND�.��2OV]HZVND�$��6FKOD-
JHQKDXI�8��0D\�7:��$PDHFKL�%7��/XF]DM�&HSR-
ZLF]�(��,PSDFW�RI�D�WRRWKSDVWH�ZLWK�PLFURFU\VWDOOLQH�
K\GUR[\DSDWLWH�RQ�WKH�RFFXUUHQFH�RI�HDUO\�FKLOGKRRG�
FDULHV�� D� ��\HDU� UDQGRPL]HG� FOLQLFDO� WULDO�� 6FL�5HS�
������������������

$PHULFDQ�$FDGHP\�RI�3HGLDWULF�'HQWLVWU\��)OXRULGH�
7KHUDS\�� /DVW� 9HUVLRQ�� ����� >FLWHG� ����� -XO� ��@��
$YDLODEOH� IURP�� KWWSV���ZZZ�DDSG�RUJ�PHGLD�3ROL-
FLHVB*XLGHOLQHV�%3B)OXRULGH7KHUDS\�SGI

7DWH\DPD�0DNLQR� 5�� $EH�<XWRUL� 0�� ,ZDPRWR� 7��
7VXWVXPL�.��7VXML�0��0RULVKLWD�6��.XULWD�.��<DPD-
PRWR�<��1LVKLQDJD�(��7VXNLQRNL�.��7KH� LQKLELWRU\�
HIIHFWV� RI� WRRWKSDVWH� DQG� PRXWKZDVK� LQJUHGLHQWV�
RQ�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�6$56�&R9���VSLNH�
SURWHLQ�DQG�$&(���DQG�WKH�SURWHDVH�DFWLYLW\�RI�70-
3566��LQ�YLWUR��3/R6�2QH�������������H���������

-HOLQVND�$��=DJR]G]RQ�$��5HFNL�0*��:LVQLHZVND�
$��)UHOHN�-��+RO\VW�5��'HQDWXUDWLRQ�RI�SURWHLQV�E\�
VXUIDFWDQWV�VWXGLHG�E\�WKH�WD\ORU�GLVSHUVLRQ�DQDO\VLV��
3/R6�2QH�������������H��������

2KEX�.��-RQD�1��0L\DMLPD�1��0L]XVKLPD�1��.DVKL-
ZD�,��(YDOXDWLRQ�RI�'HQDWXUDWLRQ�3URSHUW\�RI�6XUIDF-
WDQWV�RQWR�3URWHLQ�DV�0HDVXUHG�E\�&LUFXODU�'LFKUR-
LVP��-RXUQDO�RI�-DSDQ�2LO�&KHPLVWV¶�6RFLHW\�������
��������������

7DGLQ�$��*DYLF�/��*RYLF�7��*DOLF�1��=RULFD�9OD-
GLVODYLF�1��=HOMH]LF�'��,Q�YLYR�HYDOXDWLRQ�RI�ÀXRULGH�
DQG�VRGLXP�ODXU\O�VXOSKDWH�LQ�WRRWKSDVWH�RQ�EXFFDO�
HSLWKHOLDO�FHOOV� WR[LFLW\��$FWD�2GRQWRO�6FDQG�������
�������������

1LNRODRX� $�� *RO¿QRSRXORV� 6.�� 7KH� RFFXUUHQFH�
RI��UHG��VXEVWDQFHV�LQ��JUHHQ��KRXVHKROG�SURGXFWV��
$� SUHOLPLQDU\� LQYHVWLJDWLRQ�� &(67� ����� ��WK� ,Q-
WHUQDWLRQDO� &RQIHUHQFH� RQ� (QYLURQPHQWDO� 6FLHQFH�
DQG� 7HFKQRORJ\� 5KRGHV�� >,QWHUQHW@�� ����� >FLWHG�
����� 1RY� ��@�� $YDLODEOH� IURP�� KWWSV���FHVW�����
JQHVW�RUJ�VLWHV�GHIDXOW�ILOHV�SUHVHQWDWLRQBILOHBOLVW�
FHVW����B�����BSRVWHUBSDSHU�SGI�

0RRUH�&��$GG\�0��0RUDQ�-��7RRWKSDVWH�GHWHUJHQWV��
D�SRWHQWLDO�VRXUFH�RI�RUDO�VRIW�WLVVXH�GDPDJH"�,QW�-�
'HQW�+\J���������������±���

%HQDVVL�/��%HUWD]]RQL�*��6HLGHQDUL�6��,Q�YLWUR�WHVWLQJ�
RI� WHQVLGHV�HPSOR\LQJ�PRQROD\HU�FXOWXUHV��D�FRP-
SDULVRQ�ZLWK�UHVXOWV�RI�SDWFK�WHVWV�RQ�KXPDQ�YROXQ-
WHHUV��&RQWDFW�'HUPDWLWLV���������������±����
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55.

56.

57.

58.

59.

60.

61.

62.

0�OOHU�+'��(LFN�6��0RULW]�$��/XVVL�$��*UXEHU�5��&\-
WRWR[LFLW\�DQG�$QWLPLFURELDO�$FWLYLW\�RI�2UDO�5LQVHV�
LQ�9LWUR��%LRPHG�5HV�,QW��������������������

.RMLPD�+��1DNDGD�7��<DJDPL�$��7RGR�+��1LVKLPXUD�
-��<DJL�0��<DPDPRWR�.��6XJL\DPD�0��,NDUDVKL�<��
6DNDJXFKL�+��<DPDJXFKL�0��+LURWD�0��$L]DZD�6��
1DNDJDZD�6��+DJLQR�6��+DWDR�0��$�VWHS�E\�VWHS�DS-
SURDFK�IRU�DVVHVVLQJ�DFXWH�RUDO�WR[LFLW\�ZLWKRXW�DQL-
PDO�WHVWLQJ�IRU�DGGLWLYHV�RI�TXDVL�GUXJV�DQG�FRVPHWLF�
LQJUHGLHQWV��&XUU�5HV�7R[LFRO�����������������

'L�0DU]LR�/��(VSRVLWR�6��5LQDOGL�)��0DULDQHFFL�&��
&DUDID�0��3RO\VRUEDWH����YHVLFOHV�DV�RUDO�GHOLYHU\�
V\VWHP�� ,Q� YLWUR� FKDUDFWHUL]DWLRQ�� &ROORLGV� 6XUI� %�
%LRLQWHUIDFHV��������������±���

'LPLWULMHYLF�'�� 6KDZ�$-�� )ORUHQFH�$7�� (IIHFWV� RI�
6RPH�1RQ�LRQLF�6XUIDFWDQWV�RQ�7UDQVHSLWKHOLDO�3HU-
PHDELOLW\�LQ�&DFR���&HOOV��-RXUQDO�RI�3KDUPDF\�DQG�
3KDUPDFRORJ\����������������±����

%DDQ�5$��&DUFLQRJHQLF�KD]DUGV� IURP� LQKDOHG�FDU-
ERQ�EODFN��WLWDQLXP�GLR[LGH��DQG�WDOF�QRW�FRQWDLQLQJ�
DVEHVWRV� RU� DVEHVWLIRUP� ¿EHUV�� 5HFHQW� HYDOXDWLRQV�
E\�DQ�,$5&�0RQRJUDSKV�:RUNLQJ�*URXS��,Q��,QKD-
ODWLRQ�7R[LFRORJ\����������6XSSO������������

5RPSHOEHUJ�&��+HULQJD�0%��YDQ�'RQNHUVJRHG�*��
'ULMYHUV� -��5RRV�$��:HVWHQEULQN� 6�� 3HWHUV�5�� YDQ�
%HPPHO�*��%UDQG�:��2RPHQ�$*��2UDO� LQWDNH�RI�
DGGHG� WLWDQLXP� GLR[LGH� DQG� LWV� QDQRIUDFWLRQ� IURP�
IRRG� SURGXFWV�� IRRG� VXSSOHPHQWV� DQG� WRRWKSDVWH�
E\� WKH� 'XWFK� SRSXODWLRQ�� 1DQRWR[LFRORJ\� ������
����������������

&KXQJ�.7��$]R�G\HV�DQG�KXPDQ�KHDOWK��$�UHYLHZ��-�
(QYLURQ�6FL�+HDOWK�&�(QYLURQ�&DUFLQRJ�(FRWR[LFRO�
5HY���������������������

.DULPL�0DOHK� +�� 'DUDEL� 5�� 6KDEDQL�1RRVKDEDGL�
0��%DJKD\HUL�0��.DULPL�)��5RXKL� -��$OL]DGHK�0��
.DUDPDQ�2��9DVVHJKLDQ�<��.DUDPDQ�&��'HWHUPLQD-
WLRQ�RI�'	&�5HG����DQG�3DWHQW�%OXH�9�$]R�G\HV�
XVLQJ� DQ� LPSUHVVLYH� HOHFWURFKHPLFDO� VHQVRU� EDVHG�
RQ� FDUERQ� SDVWH� HOHFWURGH�PRGL¿HG�ZLWK� =,)���J�
&�1��&R�DQG�LRQLF�OLTXLG�LQ�PRXWKZDVK�DQG�WRRWK-
SDVWH�DV�UHDO�VDPSOHV��)RRG�DQG�&KHPLFDO�7R[LFROR-
J\�������������������

5DJXVD� $�� 6YHODWR� $�� 6DQWDFURFH� &�� &DWDODQR� 3��
1RWDUVWHIDQR� 9�� &DUQHYDOL� 2�� 3DSD� )�� 5RQJLROHWWL�
0&$��%DLRFFR�)��'UDJKL�6��'¶$PRUH�(��5LQDOGR�'��
0DWWD�0��*LRUJLQL�(��3ODVWLFHQWD��)LUVW�HYLGHQFH�RI�
PLFURSODVWLFV�LQ�KXPDQ�SODFHQWD��(QYLURQ�,QW�������
������������

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

5DQWDQHQ�,��7HQRYXR�-��3LHQLKDNNLQHQ�.��6RGHUOLQJ�
(��(IIHFWV�RI�D�EHWDLQH�FRQWDLQLQJ�WRRWKSDVWH�RQ�VXE-
MHFWLYH�V\PSWRPV�RI�GU\�PRXWK��D�UDQGRPL]HG�FOLQ-
LFDO�WULDO��-�&RQWHPS�'HQW�3UDFW��������������±����

6|GHUOLQJ�(��/H�%HOO�$��.LUVWLOl�9��7HQRYXR�-��%H-
WDLQH�FRQWDLQLQJ� WRRWKSDVWH� UHOLHYHV� VXEMHFWLYH�
V\PSWRPV�RI�GU\�PRXWK��$FWD�2GRQWRO�6FDQG�������
��������±���

&YLNO�%��/XVVL�$��6XSUDJLQJLYDO�%LR¿OP��7RRWKSDVWH�
DQG�7RRWKEUXVKHV��,Q��0RQRJUDSKV�LQ�2UDO�6FLHQFH�
>,QWHUQHW@�� ������S����±����$YDLODEOH� IURP��KWWSV���
ZZZ�NDUJHU�FRP�'2,�������������������

$QDQG�63��6DWL�1��$UWL¿FLDO�SUHVHUYDWLYHV�DQG�WKHLU�
KDUPIXO�HIIHFWV��ORRNLQJ�WRZDUG�QDWXUH�IRU�VDIHU�DO-
WHUQDWLYHV��,QW�-�3KDUP�6FL�5HV����������������±�����

0D]XU�0��1GRNDM�$��%LHWROLQL�6��1LVLL�9��'XĞ�,OQLF-
ND�,��2WWROHQJKL�/��*UHHQ�GHQWLVWU\��2UJDQLF�WRRWK-
SDVWH� IRUPXODWLRQV��$� OLWHUDWXUH� UHYLHZ��'HQW�0HG�
3UREO����������������±����

$KQ�*6��3DUN�<'��<RR�60��7KH�H[SRVXUH�DPRXQW�
RI�SDUDEHQ�IURP�FRPPHUFLDO�WRRWKSDVWH��,QWHUQDWLRQ-
DO� -RXUQDO� RI� &OLQLFDO� 3UHYHQWLYH� 'HQWLVWU\� ������
��������±���

6RQL�0*��&DUDELQ�,*��%XUGRFN�*$��6DIHW\�DVVHVV-
PHQW�RI�HVWHUV�RI�S�K\GUR[\EHQ]RLF�DFLG��SDUDEHQV���
)RRG� DQG� FKHPLFDO� WR[LFRORJ\� ������ ���������±
������

4LX�=��:HL�)��6XQ�-��1LX�<��0HL�4��:HL�%��$Q�=��
%R�;��;LH�-��+H�0��7KHRUHWLFDO�6WXG\�RI�2]RQDWLRQ�
RI� 0HWK\OSDUDEHQ� DQG� (WK\OSDUDEHQ� LQ� $TXHRXV�
6ROXWLRQ�� -RXUQDO� RI� 3K\VLFDO� &KHPLVWU\�$� ������
������������������

.LP�6��/HH�6��6KLQ�&��/HH�-��.LP�6��/HH�$��3DUN�
-��.KR�<��0RRV�5.��.RFK�+0��.LP�6��&KRL�.��
8ULQDU\�SDUDEHQV� DQG� WULFORVDQ� FRQFHQWUDWLRQV� DQG�
DVVRFLDWHG� H[SRVXUH� FKDUDFWHULVWLFV� LQ� D� .RUHDQ�
SRSXODWLRQ�$� FRPSDULVRQ� EHWZHHQ� QLJKW�WLPH� DQG�
¿UVW�PRUQLQJ�XULQH��,QW�-�+\J�(QYLURQ�+HDOWK�������
��������������

7DEDWDEDHL�0+��0DKRXQDN�)6��$VJDUL�1��0RUDGL�=��
&\WRWR[LFLW\�RI� WKH� LQJUHGLHQWV�RI� FRPPRQO\�XVHG�
WRRWKSDVWHV� DQG� PRXWKZDVKHV� RQ� KXPDQ� JLQJLYDO�
¿EUREODVWV��)URQW�'HQW��������������������

%XUQHWW�&/��+HOGUHWK�%��%HUJIHOG�:)��%HOVLWR�'�9��
+LOO�5$��.ODDVVHQ�&'��/LHEOHU�'&��0DUNV� -U� -*��
6KDQN� 5&�� 6ODJD� 7-�� 6Q\GHU� 3:�� $QGHUVHQ� )$��
6DIHW\�$VVHVVPHQW�RI�3(*\ODWHG�RLOV�DV�XVHG�LQ�FRV-
PHWLFV��,QW�-�7R[LFRO�����������BVXSSO����6���6��
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64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

+DVDQ�0$��+DVKLP�67��$ELG�6(��%DMODQ�-6��'HWHU-
PLQDWLRQ�RI�WKH�FRQFHQWUDWLRQ�RI�IRRG�D]R�G\HV�E\�
KLJK�SHUIRUPDQFH� OLTXLG� FKURPDWRJUDSK\� �+3/&���
&XUU�5HV�0LFURELRO�%LRWHFKQRO����������������±���

)LHOG�64��:K\�7KHUH¶V�$QWLIUHH]H� LQ�<RXU�7RRWK-
SDVWH�� 7KH� &KHPLVWU\� RI� +RXVHKROG� ,QJUHGLHQWV��
&KLFDJR�UHYLHZ�SUHVV����������±��

7LPP�.QXGVRQ�9/��-RKQVRQ�-6��2UWL]�.-��<LDQQLDV�
-$��$OOHUJLF�FRQWDFW�GHUPDWLWLV�WR�SUHVHUYDWLYHV��'HU-
PDWRO�1XUV������������������

3L]]H\�5/��0DUTXLV�5(��%UDGVKDZ�'-��$QWLPLFUR-
ELDO� HIIHFWV�RI�R�F\PHQ���RO�DQG�]LQF�� DORQH�	�
LQ� FRPELQDWLRQ� LQ� VLPSOH� VROXWLRQV� DQG� WRRWKSDVWH�
IRUPXODWLRQV��,QW�'HQW�-������������±����

$QGHUVHQ�$��)LQDO�UHSRUW�RQ� WKH�VDIHW\�DVVHVVPHQW�
RI� VRGLXP�S�&KORUR�P�&UHVRO��S�&KORUR�P�&UHVRO��
&KORURWK\PRO��0L[HG�&UHVROV��P�&UHVRO��R�&UHVRO��
S�&UHVRO�� ,VRSURS\O� &UHVROV�� 7K\PRO�� R�&\PHQ�
��RO�� DQG�&DUYDFURO�� ,QW� -�7R[LFRO� ������ ���6XSSO�
�����������

/DYHQGHU�6$��3HWURX�,��+HX�5��6WUDQLFN�0$��&XP-
PLQV�'��.LOSDWULFN�/LYHUPDQ�/��6XOOLYDQ�5-��6DQ-
WDUSLD��UG�53��0RGH�RI�DFWLRQ�VWXGLHV�RI�D�QHZ�GH-
VHQVLWL]LQJ� GHQWLIULFH� FRQWDLQLQJ� ����� DUJLQLQH�� D�
KLJK�FOHDQLQJ�FDOFLXP�FDUERQDWH� V\VWHP�DQG������
SSP� ÀXRULGH�� $P� -� 'HQW� ������ ���6SHFLDO� ,V-
VXH����$���$��

*ULPEOH�*.��$GYHUVH�JDVWURLQWHVWLQDO�HIIHFWV�RI�DU-
JLQLQH�DQG�UHODWHG�DPLQR�DFLGV��,Q��-RXUQDO�RI�1XWUL-
WLRQ�������������6XSSO��������6�����6��

&DUGD�'LpJXH]�0��0RD]]H]�5��0LUD�$��)XQFWLRQDO�
FKDQJHV�LQ�WKH�RUDO�PLFURELRPH�DIWHU�XVH�RI�ÀXRULGH�
DQG�DUJLQLQH�FRQWDLQLQJ�GHQWLIULFHV��D�PHWDJHQRPLF�
DQG� PHWDWUDQVFULSWRPLF� VWXG\�� 0LFURELRPH� ������
�������±����

6FKPLGW�6��0RXWKZDVKHV�DQG�JDUJOHV��RUDO�KHDOWK��
6$�3KDUPDFLVW¶V�$VVLVWDQW��������������±����

-RKQVRQ� :�� %HUJIHOG� :)�� %HOVLWR� '9�� +LOO� 5$��
.ODDVVHQ�&'�� /LHEOHU�'&��0DUNV� -*�� 6KDQN�5&��
6ODJD�7-��6Q\GHU�3:��$QGHUVHQ�)$��6DIHW\�$VVHVV-
PHQW�RI�%HQ]\O�$OFRKRO��%HQ]RLF�$FLG�DQG�LWV�6DOWV��
DQG�%HQ]\O�%HQ]RDWH��,QW�-�7R[LFRO�����������BVXS-
SO���6���6��

)OXU\�0�� )O�KOHU�+��%ULOOLDQW�%OXH� )&)� DV� D�'\H�
7UDFHU�IRU�6ROXWH�7UDQVSRUW�6WXGLHV�$�7R[LFRORJLFDO�
2YHUYLHZ��-�(QYLURQ�4XDO���������������������

:DQJ� '�� +X� %�� +X� &�� =KX� )�� /LX� ;�� =KDQJ� -��
:DQJ�%��;LDQJ�+��&KHQJ�=��;LRQJ�<��=KDR�<��/L�
<��:DQJ�;��3HQJ�=��&OLQLFDO�FKDUDFWHULVWLFV�RI�����
KRVSLWDOL]HG�SDWLHQWV�ZLWK������QRYHO�FRURQDYLUXV±
LQIHFWHG�SQHXPRQLD�LQ�:XKDQ��&KLQD��-$0$�������
������������±���

8GGLQ� )�� &OD\V�� QDQRFOD\V�� DQG� PRQWPRULOORQLWH�
PLQHUDOV��0HWDOOXUJLFDO�DQG�0DWHULDOV�7UDQVDFWLRQV�
$������������������±����

0LUDQGD�%HUPXGH]�(��+DUS�%3��%DUURZV�-1��4XDO-
LWDWLYH� LGHQWL¿FDWLRQ� RI� SHUPLWWHG� DQG� QRQ�SHUPLW-
WHG�FRORU�DGGLWLYHV�LQ�FRVPHWLFV��-�$2$&�,QW�������
����������±����

6XOOLYDQ� 5-�� 0DVWHUV� -�� &DQWRUH� 5�� 5REHUVRQ� $��
3HWURX�,��6WUDQLFN�0��*ROGPDQ�+��*XJJHQKHLP�%��
*DIIDU�$��'HYHORSPHQW� RI� DQ� HQKDQFHG� DQWLFDULHV�
HI¿FDF\�GXDO�FRPSRQHQW�GHQWLIULFH�FRQWDLQLQJ�VRGL-
XP�ÀXRULGH�DQG�GLFDOFLXP�SKRVSKDWH�GLK\GUDWH��$P�
-�'HQW�����������$���$��

%ULJKHQWL�)/��'HOEHP�$&%��%X]DODI�0$5��2OLYHLUD�
)$/��5LEHLUR�'%��6DVVDNL�.7��,Q�YLWUR�HYDOXDWLRQ�RI�
DFLGL¿HG�WRRWKSDVWHV�ZLWK�ORZ�ÀXRULGH�FRQWHQW��&DU-
LHV�5HV����������������±����

/X�<��+XPHFWDQFLHV�RI�G�WDJDWRVH�DQG�G�VRUELWRO��
,QW�-�&RVPHW�6FL����������������±����

6HOI�5/��'LUHFW�DQDO\VLV�LQ�UHDO�WLPH�PDVV�VSHFWURP-
HWU\� �'$57�06�� IRU� UDSLG� TXDOLWDWLYH� VFUHHQLQJ�
RI� WR[LF� JO\FROV� LQ� JO\FHULQ�FRQWDLQLQJ� SURGXFWV�� -�
3KDUP�%LRPHG�$QDO����������������

6FKHPHKRUQ�%5��0RRUH�0+��3XWW�06��$EUDVLRQ��
SROLVKLQJ��DQG�VWDLQ�UHPRYDO�FKDUDFWHULVWLFV�RI�YDUL-
RXV�FRPPHUFLDO�GHQWLIULFHV�LQ�YLWUR��-RXUQDO�RI�&OLQ-
LFDO�'HQWLVWU\�������������������

*DQVV�&��0DUWHQ� -��+DUD�$7��6FKOXHWHU�1��7RRWK-
SDVWHV�DQG�HQDPHO�HURVLRQ�DEUDVLRQ�±�,PSDFW�RI�DF-
WLYH�LQJUHGLHQWV�DQG�WKH�SDUWLFXODWH�IUDFWLRQ��-�'HQW�
��������������

1DWLRQDO� &HQWHU� IRU� %LRWHFKQRORJ\� ,QIRUPDWLRQ��
3XE&KHP�������>FLWHG������-XQ���@��1DWLRQDO�&HQ-
WHU�IRU�%LRWHFKQRORJ\�,QIRUPDWLRQ���������3XE&KHP�
&RPSRXQG� 6XPPDU\� IRU� &,'� ������ �¶��¶�'LK\-
GUR[\DFHWRSKHQRQH�� $YDLODEOH� IURP�� KWWSV���SXE-
FKHP�QFEL�QOP�QLK�JRY�FRPSRXQG��B�B�'LK\-
GUR[\DFHWRSKHQRQH�

/DUUDPHQG\�0��6RORQHVNL�6��7R[LFRORJ\��QHZ�DV-
SHFWV�WR�WKLV�VFLHQWL¿F�FRQXQGUXP��%R'±%RRNV�RQ�
'HPDQG��������
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91.
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93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

*DWLFD�2UWHJD� 0(�� 6DQ]�6iQFKH]� 7�� 3DVWRU�1LHWR�
0$��$OOHUJLF�FRQWDFW�GHUPDWLWLV� IURP�K\GUR[\DFH-
WRSKHQRQH�LQ�DQ�DQWL�ZULQNOH�IDFLDO�VHUXP�ZLWK�ÀDUH�
XS�UHDFWLRQV�WULJJHUHG�E\�WKH�UHSHDWHG�RSHQ�DSSOLFD-
WLRQ�WHVW��&RQWDFW�'HUPDWLWLV����������������±���

=KDQJ�=��6KL�<��=KHQJ�+��=KRX�=��:X�=��6KHQ�'��
:DQJ�<��=KDQJ�<��:DQJ�=��)X�%��$�K\GUR[\SURS\O�
PHWK\OFHOOXORVH�¿OP�ORDGHG�ZLWK�DIFS�QDQRSDUWLFOHV�
IRU� LQKLELWLQJ� IRUPDWLRQ� RI� HQDPHO� ZKLWH� VSRW� OH-
VLRQV��,QW�-�1DQRPHGLFLQH������������������

*KDGHUPD]L�5��+DPGLSRXU�6��6DGHJKL�.��*KDGHU-
PD]L�5��.KRVURZVKDKL�$VO�$��(IIHFW�RI�YDULRXV�DG-
GLWLYHV�RQ� WKH�SURSHUWLHV�RI� WKH�¿OPV�DQG�FRDWLQJV�
GHULYHG�IURP�K\GUR[\SURS\O�PHWK\OFHOOXORVH�$�UH-
YLHZ��)RRG�6FLHQFH�DQG�1XWULWLRQ������������������
����

&DYD]DQD� 73�� +RVLGD� 7<�� 6DPSDLR� &�� GH�0RUDLV�
/$��0RQWHLUR�'5��3HVVDQ�-3��'HOEHP�$&%��&DOFL-
XP�JO\FHURSKRVSKDWH�DQG�ÀXRULGH�DIIHFW�WKH�S+�DQG�
LQRUJDQLF� FRPSRVLWLRQ� RI� GXDO�VSHFLHV� ELR¿OPV� RI�
6WUHSWRFRFFXV�PXWDQV�DQG�&DQGLGD�DOELFDQV��-�'HQW�
�����������������

)'$�� KWWSV���ZZZ�DFFHVVGDWD�IGD�JRY�VFULSWV�FGUK�
FIGRFV�FIFIU�&)56HDUFK�FIP"IU ���������� ������
&RGH�RI�)HGHUDO�5HJXODWLRQV�7LWOH�����9ROXPH���6HF��
���������&DOFLXP�JO\FHURSKRVSKDWH��

&XU\�-$��)UDQFLVFR�6%��6LP}HV�*6��'HO�%HO�&XU\�
$$��7DEFKRXU\�&30��(IIHFW�RI�D�FDOFLXP�FDUERQ-
DWH�EDVHG�GHQWLIULFH�RQ�HQDPHO�GHPLQHUDOL]DWLRQ� LQ�
VLWX��&DULHV�5HV����������������±���

0DWKHVRQ�-5��&R[�7)��%D\ORU�1��-RLQHU�$��3DWLO�5��
.DUDG�9��.HWNDU�9��%LMODQL�16��(IIHFW�RI�WRRWKSDVWH�
ZLWK�QDWXUDO� FDOFLXP�FDUERQDWH�SHUOLWH� RQ� H[WULQVLF�
WRRWK�VWDLQ��,QW�'HQW�-������������6833/�����������

(QGRK�0��7DND\DQDJL�$��)XMLVHNL�0��(GD�<��,WDQR�
0��<DQR�<��(IIHFWV�RI�WRRWKSDVWH�FRQWDLQLQJ�JUDQXODU�
FDOFLXP�FDUERQDWH�RQ�RUDO�KHDOWK��-RXUQDO�RI�,QWHUQD-
WLRQDO�2UDO�+HDOWK������������������

3LFRORV�0.��2UODQGHU�35��&DOFLXP�FDUERQDWH�WR[-
LFLW\��7KH�XSGDWHG�PLON�DONDOL� V\QGURPH�� UHSRUW�RI�
��FDVHV�DQG�UHYLHZ�RI�WKH�OLWHUDWXUH��(QGRFULQH�3UDF-
WLFH���������������������

&UHHWK� -(�� *R\DO� &�� 4DTLVK� -�� 0DFOXUH� 5�� +ROW�
-6��(I¿FDF\�RI�DQ�RFFOXGLQJ� WRRWKSDVWH�RQ�GHQWLQ-
DO�K\SHUVHQVLWLYLW\�RYHU����GD\V��%'-�2SHQ�������
���������

9UDQLü�(��/DFHYLü�$��0HKPHGDJLü�$��8]XQRYLü�$��
)RUPXODWLRQ�LQJUHGLHQWV�IRU�WRRWKSDVWHV�DQG�PRXWK-
ZDVKHV��%RVQLDQ�MRXUQDO�RI�EDVLF�PHGLFDO�VFLHQFHV�
8GUX]HQMH�EDVLFQLK�PHGLFLQLVNLK�]QDQRVWL $VVRFLD-
WLRQ�RI�%DVLF�0HGLFDO�6FLHQFHV������������������

.RWWNH�0.��5XGQLF� (0��7DEOHW� GRVDJH� IRUPV�� LQ�
PRGHUQ�SKDUPDFHXWLFV��1HZ�<RUN��0DUFHO�'HNNHU�
���������������

-DFRE� 6(�� $PLQL� 6�� &RFDPLGRSURS\O� %HWDLQH��
'(50����������������±����

*DYLW�$$��*DJUDQL�0%��*XUDY�66��$\\DQDU�0��%HO-
GDU�9*��7DWL\D�$8��6XUDQD�6-��)LUNH�6'��.DODVNDU�
0*��&KHPLFDO�FRPSRVLWLRQ�DQG�ELRORJLFDO�DFWLYLWLHV�
RI�/RQLFHUD�FDSULIROLXP�/���&DSULIROLDFHDH��HVVHQWLDO�
RLO��1DW�3URG�5HV��������������������

9DUYDUHVRX� $�� 3DSDJHRUJLRX� 6�� 7VLULYDV� (�� 3UR-
WRSDSD� (�� .LQW]LRX� +�� .HIDOD� 9�� 'HPHW]RV� &��
6HOI�SUHVHUYLQJ�FRVPHWLFV��,QW�-�&RVPHW�6FL�������
���������±����

.XãHQ�0��6WXUD�/��3XUJDU�''��3RMH�0��äLGRYHF�9��
7R[LF�DQG�DOOHUJHQLF�SODQW�VSHFLHV�LQ�SULPDU\�VFKRRO�
\DUGV�RI�=DJUHE¶V�/RZHU�7RZQ�GLVWULFW��$FWD�+RUWL-
FXOWXUDH�HW�5HJLRWHFWXUDH���������������±�����

7KDQDEKRUQ� 6�� -DLMR\�.��7KDPDUHH� 6�� ,QJNDQLQDQ�
.��3DQWKRQJ�$��$FXWH�DQG�VXEDFXWH�WR[LFLW\�VWXG\�RI�
WKH�HWKDQRO�H[WUDFW�IURP�/RQLFHUD�MDSRQLFD�7KXQE��-�
(WKQRSKDUPDFRO�����������������±���

0RRNKWLDU�+��+HJGH�9��&RPSDUDWLYH�HYDOXDWLRQ�RI�
VXUIDFH�URXJKQHVV�RI�WHHWK�DIWHU�DSSOLFDWLRQ�RI�UHP-
LQHUDOL]LQJ� WRRWKSDVWHV�DQ� LQ� YÕWUR� VWXG\�� *XLGHQW�
�������������������

4DVWKDUL�$,�� ,UDZDQ�%��+HUGD�(��7KH� LQÀXHQFH�RI�
EUXVKLQJ�ZLWK� WKHREURPLQH�DQG�VRGLXP�PRQRÀXR-
URSKRVSKDWH�WRRWKSDVWH�RQ�HQDPHO�VXUIDFH�UHVLVWDQFH�
WR� URXJKQHVV� DIWHU�GHPLQHUDOL]DWLRQ�� ,Q�� -RXUQDO�RI�
3K\VLFV��&RQIHUHQFH�6HULHV�� ,23�3XEOLVKLQJ� ������
�����������������

6KHWH�''��3DWPDV�0$��3DWLO�63��3UR�DUJLQ�WHFKQRO-
RJ\�EDVHG�IRUPXODWLRQ�RI�HXJHQRO�FRQWDLQLQJ�WRRWK-
SDVWH��,QGLDQ�-RXUQDO�3KDUPDFHXWLFDO�(GXFDWLRQ�DQG�
5HVHDUFK����������������±���

GH�*URRW�$��&RQWDFW�DOOHUJ\�WR��LQJUHGLHQWV�RI��WRRWK-
SDVWHV��'HUPDWLWLV���������������±�����

-DQJ�+-�� 6KLQ�&<��.LP�.%��6DIHW\� HYDOXDWLRQ� RI�
SRO\HWK\OHQH�JO\FRO��3(*��FRPSRXQGV�IRU�FRVPHWLF�
XVH��7R[LFRO�5HV�������������±����
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,TEDO�=��$KPDG�)-��-DLQ�1��-DLQ�*.��7DOHJDRQNDU�
6��$KXMD�$��.KDU�5.��$KPDG�)-��'HQWDO�WKHUDSHX-
WLF� V\VWHPV��5HFHQW�3DW�'UXJ�'HOLY�)RUPXO� ������
�������±����

&DUYDOKR�*&��$UDXMR�9+6��)RQVHFD�6DQWRV�%��GH�
$UD~MR� -7&�� GH� 6RX]D� 03&�� 'XDUWH� -/�� &KRULOOL�
0�� +LJKOLJKWV� LQ� SROR[DPHU�EDVHG� GUXJ� GHOLYHU\�
V\VWHPV�DV�VWUDWHJ\�DW�ORFDO�DSSOLFDWLRQ�IRU�YDJLQDO�
LQIHFWLRQV��,QW�-�3KDUP�������������������

&KRZGKXU\�%5��%KDWWDFKDU\D�6��'HE�0��*DUDL�$��
'HYHORSPHQW� RI� $OFRKRO�IUHH� +HUEDO� 0RXWKZDVK�
+DYLQJ� $QWLFDQFHU� 3URSHUW\�� -RXUQDO� RI� +HUEDO�
���������������±����

'LRXI� 31�� 6WHYDQRYLF� 7�� &ORXWLHU�$��$QWLR[LGDQW�
SURSHUWLHV� DQG� SRO\SKHQRO� FRQWHQWV� RI� WUHPEOLQJ�
DVSHQ� EDUN� H[WUDFWV�� :RRG� 6FL� 7HFKQRO� ������
���������±����

$DOWR�.RUWH�.��9lOLPDD�-��+HQULNV�(FNHUPDQ�0��
-RODQNL�5��$OOHUJLF� FRQWDFW� GHUPDWLWLV� IURP� VDOLF\O�
DOFRKRO�DQG�VDOLF\ODOGHK\GH�LQ�DVSHQ�EDUN��3RSXOXV�
WUHPXOD���&RQWDFW�'HUPDWLWLV���������������±���

%R\NR�2��%U\JDG\UHQNR�9��1HPDWLFLGDO�DFWLYLW\�RI�
LQRUJDQLF� IRRG� DGGLWLYHV�� 'LYHUVLW\� �%DVHO�� ������
�����������

/DQGLV�01�������7RSLFDO�DQG�,QWUDOHVLRQDO�$QWLYLUDO�
$JHQWV�� ,Q��:ROYHUWRQ� 6(�� HGLWRU�� &RPSUHKHQVLYH�
'HUPDWRORJLF�'UXJ�7KHUDS\��)RXUWK�(GLWLRQ��(OVH-
YLHU�������S����������H���

%HUJDPR�9=��'RQDWR�5.��1HPLW]�0&��$FDVLJXD�
*$;��6HOXNDU�%6��/RSHV�:��/DQD�')'��7HL[HLUD�
0/�� 7HL[HLUD� +)�� 6FKUHNNHU� +6�� )XHQWHIULD�$0��
$VVHVVLQJ�DQ�LPLGD]ROLXP�VDOW¶V�SHUIRUPDQFH�DV�DQ-
WLIXQJDO�DJHQW�RQ�D�PRXWKZDVK�IRUPXODWLRQ��-�$SSO�
0LFURELRO������������������±����

0RUDZLHF�7��']LHG]LF�$��1LHG]LHOVND�,��0HUWDV�$��
7DQDVLHZLF]�0��6NDED�'��.DVSHUVNL�-��0DFKRURZV-
ND�3LHQLD]HN�$��.XFKDU]HZVNL�0�� 6]DQLDZVND�.��
:LHFNLHZLF]� :�� :LHFNLHZLF]� 0�� 7KH� ELRORJLFDO�
DFWLYLW\� RI� SURSROLV�FRQWDLQLQJ� WRRWKSDVWH� RQ� RUDO�
KHDOWK�HQYLURQPHQW�LQ�SDWLHQWV�ZKR�XQGHUZHQW�LP-
SODQW�VXSSRUWHG� SURVWKRGRQWLF� UHKDELOLWDWLRQ�� (YL-
GHQFH�EDVHG� FRPSOHPHQWDU\� DQG� DOWHUQDWLYH�PHGL-
FLQH��������������������

9DQQL� 5�� :DOGQHU�7RPLF� 10�� %HOLEDVDNLV� *1��
$WWLQ�7��6FKPLGOLQ�35��7KXUQKHHU�7��$QWLEDFWHULDO�
(I¿FDF\� RI� D� 3URSROLV�7RRWKSDVWH� DQG�0RXWKULQVH�
$JDLQVW�D�6XSUDJLQJLYDO�0XOWLVSHFLHV�%LR¿OP��2UDO�
+HDOWK�3UHY�'HQW��������������������

)UHHGPDQ� -�� *ULJJV� -�� 'H� 3DGRYD� 03�� 7RVWL� $��
:KDW¶V�WKH��EX]]��DERXW�SURSROLV"�3URSROLV�LQGXFHG�
V\VWHPLF� FRQWDFW� GHUPDWLWLV�� &RQWDFW� 'HUPDWLWLV�
��������������±���

7RUUHV� &5*�� 3HURWH� /�� *XWLHUUH]� 1&�� 3XFFL� &5��
%RUJHV�$%��(I¿FDF\�RI�PRXWK�ULQVHV�DQG�WRRWKSDVWH�
RQ�WRRWK�ZKLWHQLQJ��2SHU�'HQW���������������±����

+HLGDUL�$��6KDKUDEL�0��6KDKUDEL�06��(I¿FDF\�RI�
WKUHH�WRRWKSDVWHV�LQ�LURQ�VWDLQ�UHPRYDO�IURP�SULPDU\�
WHHWK��,QW�-�&OLQ�3HGLDWU�'HQW�����������������

6XSSLSDW�6��+X�$+��7ULQK�/7.��.XR�&+��+XDQJ�
/+��$�FRPSDUDWLYH� OLIH�F\FOH�DVVHVVPHQW�RI� WRRWK-
SDVWH�FUHDP�YHUVXV�WRRWKSDVWH�WDEOHWV��6XVWDLQ�3URG�
&RQVXP�������������±����

1DUD\DQDQ� 1�� 7KDQJDYHOX� /�� 6DOYLD� RI¿FLQDOLV� LQ�
GHQWLVWU\��'HQW�+\SRWKHVHV����������������

+DOLFLRJOX�2��$VWDUFLRJOX�*��<DSUDN�,��$\GLQOLRJOX�
+��7R[LFLW\�RI�6DOYLD�RI¿FLQDOLV� LQ�D�QHZERUQ�DQG�
D� FKLOG�� DQ� DODUPLQJ� UHSRUW�� 3HGLDWU� 1HXURO� ������
���������±����

&KDVVDLQJ�%��9DQ�GH�:LHOH�7��'H�%RGW�-��0DU]RUDWL�
0��*HZLUW]�$7��'LHWDU\�HPXOVL¿HUV�GLUHFWO\�DOWHU�KX-
PDQ�PLFURELRWD�FRPSRVLWLRQ�DQG�JHQH�H[SUHVVLRQ�H[�
YLYR�SRWHQWLDWLQJ�LQWHVWLQDO�LQÀDPPDWLRQ��*XW�������
����������±����

/LX�+��7X�-��5HGXFWLRQ�RI�H[WULQVLF� WRRWK� VWDLQ�E\�
D� WRRWKSDVWH� FRQWDLQLQJ� ���� KLJK� FOHDQLQJ� VLOLFD��
�����VRGLXP�SK\WDWH�DQG������VRGLXP�S\URSKRV-
SKDWH�� DQ� ��ZHHN� UDQGRPLVHG� FOLQLFDO� WULDO�� %0&�
2UDO�+HDOWK��������������±���

7DJXFKL�<��+DVXPL�<��+D\DPD�.��$UDL�5��1LVKL\D-
PD�<��$EH�6��(IIHFW�RI�&LQQDPDOGHK\GH�RQ�+\SKDO�
*URZWK� RI� &�DOELFDQV� 8QGHU� 9DULRXV� 7UHDWPHQW�
&RQGLWLRQV��0HG�0\FRO�-����������������������

0F&DUWQH\�00��7KRPSVRQ�&-��.OHLQ�/5��1JR�-+��
6HLEHO� -'�� )DELD� )�� 6LPPV� /$�� %RUUDV� (��<RXQJ�
%6��/DUD�-��7XUQOXQG�0:��1JX\HQ�$3��.HQ\RQ�1-��
'DYLV�&(��%UHDWK�FDUERQ\O�OHYHOV�LQ�D�KXPDQ�SRS-
XODWLRQ�RI�VHYHQ�KXQGUHG�SDUWLFLSDQWV��-�%UHDWK�5HV�
��������������������

7Z\FURVV� 5*�� /DFN� 6$�� 7KH� PRXWK�� &RQWURO� RI�
DOLPHQWDU\�V\PSWRPV�LQ�IDU�DGYDQFHG�FDQFHU�(GLQ-
EXUJK��&KXUFKLOO�/LYLQJVWRQH���������±����

1HZEUXQ�(��;HURVWRPLD��2UDO�6XUJ�2UDO�0HG�2UDO�
3DWKRO����������������±���
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0DQOH\� .-��:LOO� PRXWK� ZDVK� VROXWLRQV� RI� ZDWHU��
VDOW��VRGLXPELFDUERQDWH�RU�FLWULF�DFLG�LPSURYH�XSSHU�
JDVWURLQWHVWLQDO� V\PSWRPV� LQ� FKURQLF� NLGQH\� GLV-
HDVH��1HSKURORJ\����������������±���

)HPLDQR�)��5XOOR�5��'L�6SLULWR�)��/DQ]D�$��)HVWD�
90��&LULOOR�1��$�FRPSDULVRQ�RI�VDOLYDU\�VXEVWLWXWHV�
YHUVXV�D�QDWXUDO�VLDORJRJXH��FLWULF�DFLG��LQ�SDWLHQWV�
FRPSODLQLQJ�RI�GU\�PRXWK�DV�DQ�DGYHUVH�GUXJ�UHDF-
WLRQ��$�FOLQLFDO�� UDQGRPL]HG�FRQWUROOHG� VWXG\��2UDO�
6XUJHU\��2UDO�0HGLFLQH��2UDO� 3DWKRORJ\��2UDO�5D-
GLRORJ\�DQG�(QGRGRQWRORJ\��������������H������

0DVRQ�6��3DWLO�3��.DUDG�9��$�5DQGRPLVHG�&OLQLFDO�
6WXG\� WR�(YDOXDWH�(I¿FDF\� RQ�*LQJLYDO�+HDOWK� RI�
���� DQG� ���� 6RGLXP� %LFDUERQDWH� 7RRWKSDVWHV��
2UDO�+HDOWK�3UHY�'HQW�������������±����

$KUDUL�)��+DVDQ]DGHK�1��5DMDEL�2��)RURX]DQQHMDG�
=�� (IIHFWLYHQHVV� RI� VRGLXP� ELFDUERQDWH� FRPELQHG�
ZLWK�K\GURJHQ�SHUR[LGH�DQG�&33�$&3)�LQ�ZKLWHQ-
LQJ�DQG�PLFURKDUGQHVV�RI�HQDPHO��-�&OLQ�([S�'HQW�
�����������H����H�����

+DUD�$7��7XUVVL�&3��%DNLQJ�VRGD�DV�DQ�DEUDVLYH�LQ�
WRRWKSDVWHV��0HFKDQLVP�RI�DFWLRQ�DQG�VDIHW\�DQG�HI-
IHFWLYHQHVV�FRQVLGHUDWLRQV��-RXUQDO�RI�WKH�$PHULFDQ�
'HQWDO�$VVRFLDWLRQ���������������6���6����

$EKD\�6��'LQQLPDWK�%0��+XOODWWL�..��)RUPXODWLRQ�
DQG�VSHFWUDO�DQDO\VLV�RI�QHZ�SRO\KHUEDO�WRRWKSDVWH��
-RXUQDO� RI� 'UXJ�'HOLYHU\� DQG�7KHUDSHXWLFV� ������
������������

0DOYDVLR�9��$LQRHGKRIHU�+��$FNEDU�5��+RHOOZDUWK�
0(��6D[HQD�$.��(IIHFWV�RI�VRGLXP�K\GUR[LGH�H[-
SRVXUH�RQ�HVRSKDJHDO�HSLWKHOLDO�FHOOV�LQ�DQ�LQ�YLWUR�
RYLQH� PRGHO�� ,PSOLFDWLRQV� IRU� HVRSKDJXV� WLVVXH�
HQJLQHHULQJ��,Q��-RXUQDO�RI�3HGLDWULF�6XUJHU\�������
��������������

%DUNYROO�3��>6KRXOG�WRRWKSDVWHV�IRDP"�6RGLXP�ODX-
U\O� VXOIDWH��D� WRRWKSDVWH� GHWHUJHQW� LQ� IRFXV@�� 1RU�
7DQQODHJHIRUHQ�7LG���������������±���

%URZQ� 56�� 6PLWK� /�� *ODVFRH� $/�� ,QÀDPPDWRU\�
UHDFWLRQ� RI� WKH� DQWHULRU� GRUVDO� WRQJXH� SUHVXPDEO\�
WR�VRGLXP�ODXU\O�VXOIDWH�ZLWKLQ�WRRWKSDVWHV��D�WULSOH�
FDVH� UHSRUW��2UDO�6XUJ�2UDO�0HG�2UDO�3DWKRO�2UDO�
5DGLRO��������������H���H����

%DXHU�&:��/D�6DOD�()��7KH�HIIHFW�RI�VRGLXP�1�ODX-
UR\O� VDUFRVLQDWH� DQG� RI� VRGLXP� GHK\GURDFHWDWH�
RQ� WKH�HQ]\PHV�RI� WKH�JDVWURLQWHVWLQDO� WUDFW�� -�$P�
3KDUP� $VVRF� $P� 3KDUP� $VVRF� �%DOWLP�� ������
��������������

9HUWXDQ�0��GH�6RX]D�%0��0DFKDGR�3)��0RVTXLP�
9��0DJDOKmHV�$&��7KH�HIIHFW�RI�FRPPHUFLDO�ZKLWHQ-
LQJ�WRRWKSDVWHV�RQ�HURVLYH�GHQWLQ�ZHDU�LQ�YLWUR��$UFK�
2UDO�%LRO�������������������

6XQ�<��/L�;��'HQJ�<��6XQ�-1��7DR�'��&KHQ�+��+X�4��
/LX�5��/LX�:��)HQJ�;��:DQJ�-��&DUYHOO�0��-RLQHU�$��
0RGH�RI�DFWLRQ�VWXGLHV�RQ�WKH�IRUPDWLRQ�RI�HQDPHO�
PLQHUDOV�IURP�D�QRYHO�WRRWKSDVWH�FRQWDLQLQJ�FDOFLXP�
VLOLFDWH� DQG� VRGLXP� SKRVSKDWH� VDOWV�� -�'HQW� ������
���6������

%URZQ�5%��5D]]DTXH�06��3KRVSKDWH� WR[LFLW\�DQG�
WXPRULJHQHVLV��%LRFKLP�%LRSK\V�$FWD�5HY�&DQFHU�
���������������������

.RXWRMLDP�3��6XJDU�VXEVWLWXWHV��$�SXEOLFDWLRQ�RI�WKH�
+RXVH�&RPPLWWHH�RQ�+HDOWK�&DUH���������������

*LPED�&��$EHFKL�6��(OL]DEHWK�2��,QYHVWLJDWLRQV�RI�
6RGLXP�/DXU\O�6XOSKDWH�DQG�6DFFKDULQ�&RQFHQWUD-
WLRQV�LQ�%UDQGV�RI�7RRWKSDVWH��5HV�-�&KHP�6FL�������
������������

=KX�<��*XR�<��<H�0��-DPHV�)6��6HSDUDWLRQ�DQG�VL-
PXOWDQHRXV�GHWHUPLQDWLRQ�RI�IRXU�DUWL¿FLDO�VZHHWHQ-
HUV�LQ�IRRG�DQG�EHYHUDJHV�E\�LRQ�FKURPDWRJUDSK\��,Q��
-RXUQDO�RI�&KURPDWRJUDSK\�$����������������������

'HLV� 5&�� .HDUVOH\� 0:�� 6RUELWRO� DQG� PDQQLWRO��
6ZHHWHQHUV�DQG�VXJDU�DOWHUQDWLYHV�LQ�IRRG�WHFKQRO-
RJ\����������±����

5XL]�5XL]�-&��0RJXHO�2UGRxH]�<%��6HJXUD�&DP-
SRV�05�� %LRORJLFDO� DFWLYLW\� RI� 6WHYLD� UHEDXGLDQD�
%HUWRQL� DQG� WKHLU� UHODWLRQVKLS� WR� KHDOWK�� &ULW� 5HY�
)RRG�6FL�1XWU������������������±����

)HUUD]]DQR�*)�� &DQWLOH� 7��$OFLGL� %�� &RGD�0�� ,Q-
JHQLWR�$��=DUUHOOL�$��'L�)DELR�*��3ROOLR�$��,V�6WHYLD�
UHEDXGLDQD�%HUWRQL�D�QRQ�FDULRJHQLF�VZHHWHQHU"�$�
UHYLHZ��0ROHFXOHV�����������������

*R\DO�6.��6DPVKHU�QXOO��*R\DO�5.��6WHYLD��6WHYLD�
UHEDXGLDQD��D�ELR�VZHHWHQHU��D�UHYLHZ��,QW�-�)RRG�6FL�
1XWU��������������±����

/DWDULVVD� ,5�� %DUOLDQD�0,�� /HVWDUL� .��$� &RPSUH-
KHQVLYH�UHYLHZ�RI�6WHYLD�UHEDXGLDQD�%HUWRQL�HIIHFWV�
RQ� KXPDQ� KHDOWK� DQG� LWV� PHFKDQLVP�� -RXUQDO� RI�
$GYDQFHG�3KDUPDF\�(GXFDWLRQ�	�5HVHDUFK�������
���������

<DPDGD�$��2KJDNL�6��1RGD�7��6KLPL]X�0��&KURQLF�
WR[LFLW\�VWXG\�RI�GLHWDU\�VWHYLD�H[WUDFWV�LQ�)����UDWV��
)RRG�+\JLHQH�DQG�6DIHW\�6FLHQFH��6KRNXKLQ�(LVHL-
JDNX�=DVVKL����������������������B���
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6FKPDQGNH� +�� 6ZHHW�WDVWLQJ� VWHYLRO� JO\FRVLGH�
GHULYDWLYHV� ZLWK� DQWLK\SHUJO\FDHPLF� DQG� DQWLK\-
SHUWHQVLYH� HIIHFWV�� (UQlKUXQJV� 8PVFKDX� ������
��������������������

6RZLQVNL� -��%DWWLVWD�*��3HWURQH�'0��3HWURQH�0(��
'H9L]LR� :�� 9ROSH� $5�� 3URVNLQ� +0�� $� 7ZHOYH�
:HHN�&OLQLFDO�&RPSDULVRQ� RI�7ZR�7DUWDU�&RQWURO�
'HQWLIULFHV�� -RXUQDO� RI� &OLQLFDO� 'HQWLVWU\� ������
������������

1,26+��3RFNHW�*XLGH�WR�&KHPLFDO�+D]DUGV�KWWS���
ZZZ�FGF�JRY�QLRVK�QSJ�QSJG������ KWPO�� ������
&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��
0DULQHVFX�(��(OLVHL�$0��$SURWRVRDLH�$&��&LRDQFă�

2��7ULIDQ�$��0LURQ�$��5REX�6��,IULP�&��+DQFLDQXX�
0��$VVHVVPHQW�RI�KHDY\�PHWDOV�FRQWHQW�LQ�VRPH�PH-
GLFLQDO�SODQWV�DQG�VSLFHV�FRPPRQO\�XVHG�LQ�5RPD-
QLD��)DUPDFLD�����������������±�����

9HUKXOVW� /�� *RRVVHQV� $�� &RVPHWLF� FRPSRQHQWV�
FDXVLQJ�FRQWDFW�XUWLFDULD��D�UHYLHZ�DQG�XSGDWH��&RQ-
WDFW�'HUPDWLWLV����������������±����

%DLJ�$��+H�7��%XLVVRQ�-��6DJHO�/��6XV]F\QVN\�0HLV-
WHU�(��:KLWH�'-��([WULQVLF�ZKLWHQLQJ�HIIHFWV�RI�VR-
GLXP�KH[DPHWDSKRVSKDWH�D�UHYLHZ�LQFOXGLQJ�D�GHQ-
WLIULFH�ZLWK� VWDELOL]HG� VWDQQRXV� ÀXRULGH��&RPSHQG�
&RQWLQ�(GXF�'HQW������������6XSSO�����������

6DUJHQW� (� 9�� $GROSK� -�� &OHPPRQV� 0.�� .LUN�
*'�� 3HQD� %0�� )HGRUXN� 0-�� (YDOXDWLRQ� RI� ÀX�
OLNH� V\PSWRPV� LQ�ZRUNHUV�KDQGOLQJ�[DQWKDQ�JXP�
SRZGHU�� -RXUQDO� RI� RFFXSDWLRQDO� PHGLFLQH� ������
���������±����

'XDQH�%��;\OLWRO�DQG�FDULHV�SUHYHQWLRQ��(YLG�%DVHG�
'HQW���������������±���

)RQWDQD�0��*RQ]iOH]�&DEH]DV�&��$UH�ZH�UHDG\�IRU�
GH¿QLWLYH�FOLQLFDO�JXLGHOLQHV�RQ�[\OLWRO�SRO\RO�XVH"�
$GY�'HQW�5HV��������������������

)ULHG�.:��'H/HR�3&��'HPRQVWUDWLQJ�WKH�SURWHFWLYH�
HIIHFW�RI�D����\HDU�ROG�RFFXSDWLRQDO�H[SRVXUH� OLP-
LW�DJDLQVW�SQHXPRFRQLRVLV�FDXVHG�E\�PLFD��7R[LFRO�
,QG�+HDOWK���������������±���
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ABSTRACT
Objective: 
7KH�DLP�RI�WKLV�VWXG\�LV�WR�GHWHUPLQH�WKH�TXDOLW\�RI�OLIH�LQ�
PHGLFDO�IDFXOW\�VWXGHQWV�DQG�HYDOXDWH�LWV�UHODWLRQVKLS�ZLWK�
FHUWDLQ�IDFWRUV�

Material and Methods: 
7KH�VWXG\�ZDV�D�FURVV�VHFWLRQDO�VWXG\�FRQGXFWHG�EHWZHHQ�
1RYHPEHU�DQG�'HFHPEHU�������7KH�SRSXODWLRQ�DQG�VDPSOH�
RI�WKH�VWXG\�FRQVLVW�RI�����VWXGHQWV�VWXG\LQJ�DW�WKH�)DFXO�
W\�RI�0HGLFLQH��.�WDK\D�+HDOWK�6FLHQFHV�8QLYHUVLW\��7KH�
¿UVW�SDUW�RI�WKH�GDWD�FROOHFWLRQ�IRUP�LQFOXGHG�VRFLRGHPRJ��
UDSKLF� FKDUDFWHULVWLFV�� DQG� WKH� VHFRQG� SDUW� LQFOXGHG� WKH�
4XDOLW\�RI�/LIH�7HVW�6KRUW�)RUP�����6)������0DQQ�:KLW�
QH\�8�7HVW�DQG�.UXVNDO�:DOOLV�WHVW�ZHUH�XVHG�IRU�WKH�FRP�
SDULVRQ� RI� FRQWLQXRXV� YDULDEOHV��$� VLJQL¿FDQFH� OHYHO� RI�
S������ZDV�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQL¿FDQW�

Results: 
$�WRWDO�RI�����VWXGHQWV�SDUWLFLSDWHG�LQ�WKH�VWXG\��ZLWK�����
PDOHV� ��������� DQG� ���� IHPDOHV� ����������:LWKLQ� WKH�
6)����VFDOH
V�VXEVFDOHV�� WKH�KLJKHVW�PHDQ�VFRUH�ZDV�RE�
VHUYHG�LQ�SK\VLFDO�IXQFWLRQ��ZKLOH�WKH�ORZHVW�PHDQ�VFRUH�
ZDV�QRWHG� LQ� HQHUJ\� �YLWDOLW\���$� VLJQL¿FDQW� UHODWLRQVKLS�
ZDV�IRXQG�EHWZHHQ�JHQGHU�DQG�DOO�VXEVFDOHV�H[FHSW�PHQ�
WDO�KHDOWK��ZLWK�PDOHV�KDYLQJ�KLJKHU�PHDQ�VFRUHV�WKDQ�IH�
PDOHV�LQ�DOO�VXEVFDOHV��$�VLJQL¿FDQW�UHODWLRQVKLS�ZDV�DOVR�
IRXQG� EHWZHHQ� VHPHVWHU� DQG� WKH� VXEVFDOHV� RI� SK\VLFDO�
IXQFWLRQ�DQG�HQHUJ\��YLWDOLW\���ZLWK�FOLQLFDO�VHPHVWHU�VWX�
GHQWV�VFRULQJ�KLJKHU�LQ�WKH�SK\VLFDO�IXQFWLRQ�VXEVFDOH�DQG�
SUH�FOLQLFDO�VHPHVWHU�VWXGHQWV�VFRULQJ�KLJKHU�LQ�WKH�HQHUJ\�
�YLWDOLW\��VXEVFDOH�

Conclusion: 
$PRQJ�VWXGHQWV��WKHUH�LV�D�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�
UHJXODU� QXWULWLRQ�� SK\VLFDO� DFWLYLW\�� VHOI�FDUH�� UHJXODWHG�
VOHHS�GXUDWLRQ��DQG�TXDOLW\�RI�OLIH��DQG�D�QHJDWLYH�UHODWLRQ�
VKLS� EHWZHHQ� FKURQLF� LOOQHVV�� HFRQRPLF� GLI¿FXOWLHV�� DQG�
TXDOLW\�RI�OLIH�

Key Words: 
6)�����0HGLFDO�IDFXOW\��6WXGHQWV��4XDOLW\�RI�/LIH

*ø5øù
<DúDP� NDOLWHVL�� ELUH\LQ� J�QO�N� \DúDPÕQGD� ¿]LNVHO�� GX\�
JXVDO� YH� VRV\DO� \|QOHUGHQ� L\L� ROPD� KDOLQLQ� ELU� J|VWHU�
JHVLGLU� �����<DúDP�NDOLWHVL�� ¿]LNVHO� YH� SVLNRORMLN� L\L� KDO�
LoLQGH� ROPD�� ¿QDQVDO� ED÷ÕPVÕ]OÕN�� VRV\DO� LOLúNLOHU�� NLúL�
VHO� LQDQoODU� YH� \DúDP� GXUXPXQX� NDSVD\DQ�� LQVDQODUÕQ�
\DúDPODUÕQÕQ� IDUNOÕ� \|QOHULQL� LQFHOH\HQ�� IDUNOÕ� GLVLSOLQOHU�
WDUDIÕQGDQ�HOH�DOÕQDQ�YH�WDQÕPODQDQ�NRPSOHNV�YH�oRN�\|Q�
O��ELU�NDYUDPGÕU���������6D÷OÕNWD�\DúDP�NDOLWHVL�LVH�ELUH\LQ�
\DúDPÕQÕQ� IDUNOÕ� \|QOHULQLQ� ELU� KDVWDOÕN� YH\D� HQJHOOLOLN�
KDOLQGHQ� QDVÕO� HWNLOHQHELOHFH÷LQLQ� GH÷HUOHQGLULOPHVLGLU�
�����'�Q\D�6D÷OÕN�gUJ�W���'6g��WDUDIÕQGDQ�LVH�\DúDP�ND�
OLWHVL�� NLúLOHULQ� \DúDPODUÕQÕ� V�UG�UG�÷�� oHYUHGHNL� N�OW�U�
YH� GH÷HUOHU� VLVWHPL� LoHULVLQGH� EHNOHQWLOHUL�� KHGHÀHUL�� LOJL�
GX\GXNODUÕ� DODQODU� YH� \DúDP� VWDQGDUWODUÕ� GR÷UXOWXVXQGD�
\DúDPGDNL� GXUXPODUÕQÕ� DOJÕODPDODUÕ� úHNOLQGH� WDQÕPODQ�
PÕúWÕU� �����<DúDP�NDOLWHVL� GH÷HUOHQGLULOPHVLQGH�JHQHO� YH�
KDVWDOÕ÷D�|]J��|Oo�WOHU�NXOODQÕOPDNWDGÕU��(Q�VÕN�NXOODQÕODQ�
|Oo�WOHU� LoHULVLQGH� <DúDP� .DOLWHVL� 7HVWL� .ÕVD� )RUP����
�6)����� ROGXNoD� JHoHUOL� ELU� |Oo�W� ROXS� KHUKDQJL� ELU� \Dú�
YH\D� KDVWDOÕNWD� NXOODQÕODELOHQ� JHQHO� VD÷OÕN� NDYUDPODUÕQÕ�
LoHUHQ�ELU�|Oo�WW�U��1RWWLQJKDP�6D÷OÕN�3UR¿OL��1+3���KDV�
WD� WDUDIÕQGDQ� DOJÕODQDQ� ¿]LNVHO�� UXKVDO� YH� VRV\DO� VD÷OÕN�
SUREOHPOHULQL� GH÷HUOHQGLULU�� (XUR� 44/� �(4��'��� IDUNOÕ�
ROD\ODUÕQ�VD÷OÕN�VRQXoODUÕ��]HULQH�HWNLVLQL�RUWDN�ELU�|Oo�W�
LOH� GH÷HUOHQGLUPH\L� VD÷ODU��'�Q\D�6D÷OÕN�gUJ�W��<DúDP�
.DOLWHVL� 'H÷HUOHQGLUPH�$QNHWL� �:+242/�� LVH� ELUH\LQ�
NHQGL�\DúDP�NDOLWHVLQL�QDVÕO�DOJÕODGÕ÷ÕQÕ�GH÷HUOHQGLUHQ�ELU�
|Oo�WW�U�����
*Ho�DG|OHVDQ�YH�JHQo�HULúNLQOLN�G|QHPL�LQVDQ�\DúDPÕQÕQ�
HQ�|QHPOL�HYUHOHULQGHQ�ELULGLU��%X�G|QHPGH�EL\RORMLN�YH�
SVLNRVRV\DO�IDNW|UOHULQ�HWNLVL\OH��QLYHUVLWH�|÷UHQFLOHULQLQ�
\�NVHN�ULVNOL�GDYUDQÕúODUD�GDKD�\DWNÕQ�ROPDVÕ�NÕVD�YH�X]XQ�
G|QHPGH�\DúDP�NDOLWHOHUL� �]HULQGH� ROXPVX]� HWNL\H� QHG�
HQ�RODELOLU������(N�RODUDN��DG|OHVDQ�YH�JHQo�HULúNLQ�ELUH\�
�QLYHUVLWH\H� EDúODPD�QHGHQL\OH� DLOHVLQGHQ�GDKD� X]DN� YH�
ED÷ÕPVÕ]�KDOH�JHOHELOLU��oDOÕúPD\D�EDúOD\DELOLU�YH\D�HYOL�
OLN�JLEL�\DúDP�ER\X�V�UHFHN�ELU�NDUDU�YHUPHVL�QHGHQL\OH�
VRV\DO�oHYUHVLQGH�E�\�N�GH÷LúLNOLNOHU�RODELOLU���������7�U�
NL\H¶QLQ�IDUNOÕ�úHKLUOHULQGH������\ÕOÕ�LWLEDUÕ�LOH��QLYHUVLW�
HGH�RNX\DQ�WRSODP������������|÷UHQFL�EXOXQPDNWDGÕU��%X�
|÷UHQFLOHULQ���������¶L�LVH�WÕS�IDN�OWHVLQGH�|÷UHQLP�J|UPH�
NWHGLU������)DUNOÕ�oDOÕúPDODU��QLYHUVLWH�|÷UHQFLOHULQLQ�JHQHO�
SRS�ODV\RQGDQ� GDKD� G�ú�N� \DúDP� NDOLWHVL� SXDQODUÕ� DO�
GÕNODUÕQÕ� J|VWHUPLúWLU� ����� ����� %X� NULWLN� G|QHPGH� X]XQ�
H÷LWLP�YH�GHUV�oDOÕúPD�V�UHOHUL�YH�DNDGHPLN�DoÕGDQ�]RU�
OX÷X�QHGHQL\OH� WÕS� IDN�OWHVL�|÷UHQFLOHULQLQ��GL÷HU�E|O�P�
OHUGHNL�|÷UHQFLOHUH�J|UH�GDKD�ID]OD�VWUHVH�YH�GDKD�G�ú�N�
\DúDP� NDOLWHVLQH� VDKLS� ROGXNODUÕ� ELOLQPHNWHGLU� ����� �����
%X� QHGHQOH� WÕS� IDN�OWHVL� |÷UHQFLOHULQLQ� \DúDP� NDOLWHOHU�
LQLQ� YH� \DúDP� NDOLWHVLQL� HWNLOH\HQ� IDNW|UOHULQ� DUDúWÕUÕO�
PDVÕ� LOJL� GX\XODQ� NRQXODUGDQ� ROPXúWXU� ���±����� %XQD�
UD÷PHQ��EXJ�QH�NDGDU��.�WDK\D¶GD�EXOXQDQ�LNL��QLYHUVL�
WHGH�WÕS�IDN�OWHVL�GDKLO�ROPDN��]HUH��QLYHUVLWH�|÷UHQFLOH�
ULQGH�\DúDP�NDOLWHVLQL�GH÷HUOHQGLUHQ�ELU�DUDúWÕUPD�\DSÕO�
PDPÕúWÕU��%X�oDOÕúPDQÕQ�DPDFÕ��.�WDK\D¶GDNL�WÕS�IDN�OWHVL�
|÷UHQFLOHULQGH�\DúDP�NDOLWHVLQLQ�EHOLUOHQPHVL�YH�ED]Õ�IDN�
W|UOHUOH�LOLúNLVLQLQ�GH÷HUOHQGLULOPHVLGLU�
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H÷LWLP� |÷UHWLP� G|QHPLQGH� .�WDK\D� 6D÷OÕN� %LOLP�
OHUL� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL¶QGH� |÷UHQLP� J|UHQ� ����
|÷UHQFLGHQ� ROXúPDNWDGÕU�� (YUHQLQ� WDPDPÕQD� XODúÕOPDVÕ�
KHGHÀHQGL÷L� LoLQ�|UQHNOHP�KHVDEÕ�\DSÕOPDGÕ��'|QHP�ELU�
LNL��o� SUHNOLQLN�� G|QHP� G|UW�EHú�DOWÕ� LVH� NOLQLN� G|QHP�
RODUDN� VÕQÕÀDQGÕUÕOGÕ�� dDOÕúPDQÕQ� YHULOHUL� DUDúWÕUPDFÕODU�
WDUDIÕQGDQ�OLWHUDW�UGHQ�\DUDUODQÕODUDN�KD]ÕUODQDQ�VRV\RGH�
PRJUD¿N�|]HOOLNOHUL�LoHUHQ�ELULQFL�NÕVÕP�YH�<DúDP�.DOLWHVL�
7HVWL�.ÕVD�)RUP�����6)�����VRUXODUÕQÕ�LoHUHQ�LNLQFL�NÕVÕP�
GDQ�ROXúDQ�YHUL�WRSODPD�IRUPX�LOH�HOGH�HGLOGL��dDOÕúPD\D�
WRSODP�����|÷UHQFL��NDWÕOÕP�\�]GHVL���������NDWÕOGÕ�

<DúDP� .DOLWHVL� 7HVWL� .ÕVD� )RUP���� �6)������ 7RSODP�
���PDGGHGHQ�ROXúDQ�ELU�NHQGLQL�GH÷HUOHQGLUPH�|OoH÷LGLU��
6)����¿]LNVHO�IRQNVL\RQHOOLN��VD÷OÕN�VRUXQODUÕQGDQ�GROD\Õ�
¿]LNVHO� DNWLYLWHGH�NÕVÕWODQPD���¿]LNVHO� URO� �VD÷OÕN� VRUXQ�
ODUÕQGDQ�GROD\Õ�J�QO�N�\DúDP�DNWLYLWHOHULQGH�NÕVÕWODQPD���
HPRV\RQHO�URO��UXKVDO�VD÷OÕN�VRUXQODUÕQGDQ�GROD\Õ�J�QO�N�
\DúDP�DNWLYLWHOHULQGH�NÕVÕWODQPD���FDQOÕOÕN��PHQWDO�VD÷OÕN��
VRV\DO�IRQNVL\RQHOOLN��EHGHQVHO�D÷UÕ�YH�JHQHO�VD÷OÕN��NLúL�
QLQ�JHQHO�RODUDN�VD÷OÕ÷ÕQÕ�GH÷HUOHQGLUPHVL��DOW�ER\XWODUÕQ�
GDQ�ROXúPDNWDGÕU�������gOoH÷LQ� LNLQFL�VRUXVX�KDULo�GL÷HU�
W�P�VRUXODUGD�KDVWDODUÕQ�VRQ�G|UW�KDIWD�LoLQGHNL�GXUXPODUÕ�
GH÷HUOHQGLULOLUNHQ� LNLQFL� VRUXGD� LVH� NDWÕOÕPFÕODUÕQ� ELU� \ÕO�
|QFHNL�VD÷OÕN�GXUXPX�LOH�úLPGLNL�VD÷OÕN�GXUXPX�DUDVÕQGD�
IDUN� ROXS� ROPDGÕ÷Õ� DOJÕVÕ� GH÷HUOHQGLULOPHNWHGLU�� gOoHNWH�
G|UG�QF�� YH� EHúLQFL� VRUXODUÕQ� FHYDSODUÕ� HYHW�KD\ÕU� úHN�
OLQGH�� GL÷HU� PDGGHOHULQ� FHYDSODUÕ� LVH� /LNHUW� WLSL� GHUH�
FHOHQGLUPH�LOH�|Oo�OPHNWHGLU��gOoHN�WHN�ELU�WRSODP�SXDQÕ�
YHUPHPHNWH��KHU�ELU�DOW�|OoHN�LoLQ�D\UÕ�D\UÕ� WRSODP�SXDQ�
ROXúWXUPDNWDGÕU�� 3XDQODU� ������ DUDVÕQGD� GH÷LúPHNWHGLU��
<�]� �\�]��SXDQ�VD÷OÕN�GXUXPXQXQ� L\L���� �VÕIÕU��SXDQ� LVH�
N|W�� ROGX÷XQX� J|VWHUPHNWHGLU�� gOoH÷LQ� 7�UNoH� JHoHU�
OLOLN� YH� J�YHQLUOL÷L� .Ro\L÷LW� YH� DUNDGDúODUÕ� WDUDIÕQGDQ�
\DSÕOPÕúWÕU��+HU�ELU�DOW�ER\XWXQ�&URQEDFK�DOID�NDWVD\ÕODUÕ�
D\UÕ�D\UÕ�KHVDSODQPÕúWÕU�YH�����������DUDVÕQGD�EXOXQPXú�
WXU�� *HoHUOLOLN� oDOÕúPDVÕQGD� LVH� NRUHODV\RQ� NDWVD\ÕODUÕ�
����������DUDVÕQGD�EXOXQPXúWXU�������
$UDúWÕUPD\D� EDúODPDGDQ� |QFH�.�WDK\D� 6D÷OÕN�%LOLPOHUL�
hQLYHUVLWHVL�*LULúLPVHO�2OPD\DQ�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOXQGDQ� RQD\� DOÕQGÕ� �2QD\� QXPDUDVÕ�� ������������
*RRJOH�IRUPV�YHUL�WRSODPD�IRUPXQD�NDWÕOÕPFÕODUÕQ�RQDP�
ODUÕQÕ�DOPDN�DPDFÕ\OD�VRUXODUGDQ�|QFH�DUDúWÕUPDQÕQ�DPDFÕ��
LoHUL÷L��V�UHVL��HOGH�HGLOHQ�YHULOHULQ�QHUHGH�NXOODQÕODFD÷ÕQÕ�
LoHUHQ�ELOJLOHQGLULOPLú�RQDP�IRUPX�HNOHQGL��.DWÕOÕPFÕODU��
ELOJLOHQGLULOPLú�RQDP�IRUPXQX�RNXGXNWDQ�VRQUD�J|Q�OO�N�
HVDVÕQD� J|UH� oDOÕúPD\D� NDWÕOGÕ�� %X� DUDúWÕUPD�� LOJLOL� W�P�
XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO� SROLWLNDODUD� YH�+HOVLQNL�
%LOGLUJHVLQLQ�LONHOHULQH�X\JXQGXU��

øVWDWLVWLNVHO�$QDOL]
dDOÕúPDQÕQ�YHULOHUL�6366� �6WDWLVWLFDO�3DFNDJH� IRU�6RFLDO�
6FLHQFHV�� IRU� :LQGRZV� ����� SDNHW� SURJUDPÕ� LOH� GH÷HU�
OHQGLULOGL�� $QDOL]OHU�� WRSODP� |÷UHQFL� VD\ÕVÕ� �]HULQGHQ�
\DSÕOGÕ��7DQÕPOD\ÕFÕ�YHULOHUGHQ�NDWHJRULN�GH÷LúNHQOHU�VD\Õ�

YH�\�]GH�LOH�V�UHNOL�YHULOHU�RUWDODPD��VWDQGDUW�VDSPD��RU�
WDQFD�� PLQLPXP�� PDNVLPXP�� ������ oH\UHNOLN� GH÷HUOHUL�
LOH� VXQXOGX�� 6�UHNOL� YHULOHULQ� QRUPDO� GD÷ÕOÕPD� X\JXQ�
OX÷X�.ROPRJRURY�6PLUQRY� WHVWL� LOH�GH÷HUOHQGLULOGL��1RU�
PDO�GD÷ÕOÕPD�X\PD\DQ�V�UHNOL�GH÷LúNHQH�VDKLS�JUXSODUÕQ�
NDUúÕODúWÕUÕOPDVÕQGD� 0DQQ�:KLWQH\� 8� 7HVWL� YH� .UXVNDO�
:DOOLV� WHVWL� NXOODQÕOGÕ�� øVWDWLVWLNVHO�RODUDN�DQODPOÕOÕN� LoLQ�
S������G�]H\L�DQODPOÕ�RODUDN�NDEXO�HGLOGL�

BULGULAR
dDOÕúPD\D����¶��HUNHN��������������¶VL�NDGÕQ����������
ROPDN� �]HUH� WRSODP� ���� |÷UHQFL� NDWÕOGÕ�� .DWÕOÕPFÕODU�
WDUDIÕQGDQ�� ���¶L� SUHNOLQLN� �G|QHP� ELU�LNL��o�� G|QHP�
GH� ��������� |÷UHQLP� J|UPHNWH� ROGX÷X�� ���¶L� ���������
G�]HQOL� ¿]LNVHO� DNWLYLWH� \DSPDGÕ÷Õ�� ���¶VL� ���������
J�QO�N�PDVD� EDúÕ� DNWLYLWH� V�UHVLQLQ� VHNL]� VDDWLQ� DOWÕQGD�
ROGX÷X�����¶X� ���������NURQLN� UDKDWVÕ]OÕ÷ÕQÕQ�ROPDGÕ÷Õ��
���¶VL� ��������� NHQGLQH� \HWHULQFH� YDNLW� D\ÕUDPDGÕ÷Õ��
���¶L� ��������� G�]HQOL� EHVOHQPHGL÷L�� ���¶�� ���������
VLJDUD� LoPHGL÷L�� ���¶VÕ� ��������� J�QO�N� RUWDODPD� X\NX�
V�UHVLQLQ�DOWÕ�VHNL]�VDDW�DUDVÕQGD�ROGX÷X�����¶L����������
HNRQRPLN� LKWL\DoODUÕQÕ� NDUúÕODPDGD� NÕVPHQ� J�oO�N� oHN�
WL÷L�����¶Õ����������|÷UHQFL�HYLQGH�LNDPHW�HWWL÷L�EHOLUWLOGL�
�7DEOR�,��

Tablo I. .DWÕOÕPFÕODUÕQ�VRV\RGHPRJUD¿N�|]HOOLNOHUL
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.DWÕOÕPFÕODUÕQ�6)����|OoH÷LQLQ�DOW�ER\XWODUÕQGDQ�DOGÕNODUÕ�
SXDQODUÕQ�HQ�\�NVHN�RUWDODPD\D�VDKLS�RODQÕ�¿]LNVHO�IRQNVL�
\RQ� �2UWDODPD�6WDQGDUW� 6DSPD�� ������������� 2UWDQFD��
�������0LQLPXP�������0DNVLPXP����������HQ�G�ú�N�RU�
WDODPD\D�VDKLS�RODQÕ�LVH�HQHUML��FDQOÕOÕN���2UWDODPD�6WDQ�

GDUW�6DSPD���������������2UWDQFD��������0LQLPXP�������
0DNVLPXP�� �������� LGL�� .DWÕOÕPFÕODUÕQ� <DúDP� .DOLWHVL�
7HVWL�.ÕVD�)RUP���� �6)����� |OoH÷L� DOW� ER\XWODUÕQGDQ� DO�
GÕNODUÕ�SXDQODUÕQ�GD÷ÕOÕPÕ�7DEOR�,,¶GH�J|VWHULOGL�

.DWÕOÕPFÕODUÕQ� ED]Õ� |]HOOLNOHUL� LOH� 6)���� |OoH÷L� DOW� ER\XW�
ODUÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD�FLQVL\HW�LOH�UXKVDO�VD÷OÕN�KDULFLQGHNL�
W�P�DOW�ER\XWODU�DUDVÕQGD�DQODPOÕ� LOLúNL�VDSWDQGÕ�YH�W�P�DOW�
ER\XWODUGD�HUNHNOHULQ�RUWDODPD�SXDQODUÕ�NDGÕQODUGDQ�\�NVHN�
RODUDN�EXOXQGX��'|QHP�LOH�DOW�ER\XWODUGDQ�HQHUML� �FDQOÕOÕN��
YH�¿]LNVHO�IRQNVL\RQ�DUDVÕQGD�DQODPOÕ�LOLúNL�VDSWDQGÕ�YH�HQ�
HUML��FDQOÕOÕN��DOW�ER\XWXQGD�SUHNOLQLN�G|QHP��¿]LNVHO�IRQNVL�
\RQ�DOW�ER\XWXQGD�LVH�NOLQLN�G|QHP�|÷UHQFLOHULQLQ�SXDQODUÕ�
GDKD� \�NVHNWL��'�]HQOL� ¿]LNVHO� DNWLYLWH� \DSDQODUÕQ� W�P� DOW�
ER\XWODUGD�RUWDODPD�SXDQODUÕ�GDKD�\�NVHNWL�YH�UXKVDO�VD÷OÕN�
YH�¿]LNVHO�URO�J�oO�÷��KDULFLQGHNL�DOW�ER\XWODUGD�EX�GXUXP�

LVWDWLVWLNVHO�RODUDN�DQODPOÕ\GÕ��0DVD�EDúÕ�DNWLYLWH�V�UHVL�VHNL]�
VDDWLQ� DOWÕQGD� RODQODUGD� W�P� DOW� ER\XWODUGD� RUWDODPD� SXDQ�
ODU�GDKD�\�NVHNWL�YH�EX�\�NVHNOLN�UXKVDO�VD÷OÕN��HPRV\RQHO�
URO�J�oO�÷���¿]LNVHO�URO�J�oO�÷���D÷UÕ�YH�HQHUML��FDQOÕOÕN��DOW�
ER\XWODUÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ\GÕ��.URQLN�UDKDWVÕ]��
OÕ÷Õ�ROPD\DQODU��NHQGLQH�\HWHULQFH�YDNLW�D\ÕUDQODU�YH�G�]HQOL�
EHVOHQHQOHUGH�W�P�DOW�ER\XWODUGD�DOÕQDQ�SXDQODU�LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� GHUHFHGH� \�NVHNWL�� 6LJDUD� LoLPL�� RUWDODPD�
X\NX� V�UHVL�� HNRQRPLN� LKWL\DoODUÕ� NDUúÕODPDGD� ]RUOXN� YH�
LNDPHW�\HUL� LOH�oHúLWOL�DOW�ER\XWODU�DUDVÕQGD�DQODPOÕ� LOLúNLOHU�
VDSWDQGÕ��7DEOR�,,,��

66��6WDQGDUW�6DSPD

Tablo II. 
.DWÕOÕPFÕODUÕQ� <DúDP� .DOLWHVL� 7HVWL� .ÕVD� )RUP���� �6)�����
|OoH÷L�DOW�ER\XWODUÕQGDQ�DOGÕNODUÕ�SXDQODUÕQ�GD÷ÕOÕPÕ

66��6WDQGDUW�6DSPD�+��.UXVNDO�:DOOLV�+��=��0DQQ�:KLWQH\�8

Tablo III. 
<DúDP�.DOLWHVL�7HVWL�
.ÕVD�)RUP�����6)�����
DOW�ER\XWODUÕQÕQ�ED]Õ�
GH÷LúNHQOHUOH�RODQ�LOLúNLVL�
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%X�oDOÕúPDGD�6)����DOW�ER\XW�SXDQODUÕQGDQ�µ¿]LNVHO�IRQNVL��
\RQ¶�DOW�ER\XW�SXDQÕ�HQ�\�NVHN��HQHUML��FDQOÕOÕN��DOW�ER\XW�SXDQÕ�
HQ�G�ú�N�RODUDN�EXOXQGX��(UNHNOHUH�J|UH�NDGÕQ�NDWÕOÕPFÕODU�
GD� W�P� DOW� ER\XWODUGD� RUWDODPD� SXDQODU� GDKD� G�ú�NW���
.DWÕOÕPFÕODUÕQ� SUHNOLQLN� G|QHPGHQ�NOLQLN� G|QHPH�JHoWLNoH�
HQHUML��FDQOÕOÕN��DOW�ER\XW�SXDQÕ�G�úPHNWH\GL��'�]HQOL�¿]LN�
DNWLYLWH�LOH�HQHUML��FDQOÕOÕN���D÷UÕ��VRV\DO�LúOHYVHOOLN��HPRV\R�
QHO�URO�J�oO�÷���¿]LNVHO�IRQNVL\RQ�YH�JHQHO�VD÷OÕN�DOW�ER\XW�
SXDQODUÕ�DUDVÕQGD�ROXPOX�LOLúNL�EXOXQGX��.URQLN�UDKDWVÕ]OÕ÷D�
VDKLS�RODQ��G�]HQOL�EHVOHQHPH\HQ��NHQGLQH�YDNLW�D\ÕUDPD\DQ�
|÷UHQFLOHUGH�6)����DOW�ER\XW�SXDQODUÕ�GDKD�G�ú�N�EXOXQGX��
<�NVHN�\DúDP�NDOLWHVL�LoLQ�HQ�X\JXQ�X\NX�V�UHVL�DOWÕ�VHNL]�
VDDW�DUDVÕ�RODUDN�EXOXQGX��(NRQRPLN�LKWL\DoODUÕ�NDUúÕODPDGD�
]RUOXN�DUWÕNoD��UXKVDO�VD÷OÕN��HPRV\RQHO�URO�J�oO�÷���VRV\DO�
LúOHYVHOOLN��HQHUML��FDQOÕOÕN��YH�JHQHO�VD÷OÕN�DOW�ER\XW�SXDQODUÕ�
D]DOPDNWD\GÕ��$LOH� HYLQGH� NDODQODUGD� µ¿]LNVHO� IRQNVL\RQ¶��
|÷UHQFL�HYLQGH�NDODQODUGD�µUXKVDO�VD÷OÕN¶�DOW�ER\XW�SXDQÕ�GDKD�
G�ú�N�EXOXQGX�
.DWÕOÕPFÕODUÕQ�6)����DOW�ER\XWODUÕQGDQ�¿]LNVHO�IRQNVL\RQ�DOW�
ER\XWX���������������HQ�\�NVHN��HQHUML��FDQOÕOÕN��DOW�ER\XWX�
��������������HQ�G�ú�N�EXOXQGX��6DNDU\D¶GDNL�WÕS�IDN�OWHVL�
|÷UHQFLOHULQGH� \DSÕODQ� ELU� oDOÕúPDGD� LVH� ¿]LNVHO� IRQNVL\RQ�
DOW�ER\XWX�������������HQ�\�NVHN��HPRV\RQHO�URO�J�oO�÷��DOW�
ER\XWX���������������HQ�G�ú�N�EXOXQPXúWXU�������%X�oDOÕúPD�
GD� HOGH� HGLOHQ� |OoHN� DOW� SXDQODUÕ� 6DNDU\D¶GDNL� oDOÕúPD\OD�
NÕ\DVODQGÕ÷ÕQGD�� D÷UÕ�� HPRV\RQHO� URO� J�oO�÷��� ¿]LNVHO� URO�
J�oO�÷��DOW�ER\XW�SXDQODUÕ�GDKD�\�NVHN��JHQHO� VD÷OÕN�� UXK�
VDO�VD÷OÕN��VRV\DO�LúOHYVHOOLN��HQHUML�YH�¿]LNVHO�IRQNVL\RQ�DOW�
ER\XW�SXDQODUÕ�LVH�GDKD�G�ú�N�EXOXQGX��dLQ¶GH�WÕS�IDN�OWHVL�
|÷UHQFLOHULQGH�\DSÕODQ�ELU�oDOÕúPDGD�LVH�¿]LNVHO�IRQNVL\RQ�DOW�

ER\XWX����������������HQ�\�NVHN��HPRV\RQHO�URO�J�oO�÷��DOW�
ER\XWX�����������������HQ�G�ú�N�EXOXQPXúWXU��%X�oDOÕúPDGD�
HOGH�HGLOHQ�|OoHN�SXDQODUÕ��VRV\DO�LúOHYVHOOLN��HQHUML��FDQOÕOÕN���
JHQHO�VD÷OÕN��¿]LNVHO�IRQNVL\RQ�YH�UXKVDO�VD÷OÕN�DOW�ER\XWODUÕQ�
GD�dLQ¶GH� \DSÕODQ� oDOÕúPD� LOH� NÕ\DVODQGÕ÷ÕQGD� GDKD� G�ú�N�
RODUDN�VDSWDQGÕ��%X�oDOÕúPDGDNL�SXDQ�RUWDODPDODUÕ�\DOQÕ]FD�
HPRV\RQHO�URO�J�oO�÷��YH�¿]LNVHO�URO�J�oO�÷��DOW�ER\XWODUÕQ�
GD�dLQ¶GH�\DSÕODQ�oDOÕúPDGDQ�GDKD�\�NVHNWLU�������dLQ�YH�6D�
NDU\D�\DSÕODQ�oDOÕúPDODUOD�EX�oDOÕúPD�NÕ\DVODQGÕ÷ÕQGD�|]HO�
OLNOH�HQHUML��FDQOÕOÕN��YH�UXKVDO�VD÷OÕN�DOW�ER\XW�SXDQODUÕQGDNL�
G�ú�NO�N�GLNNDW�oHNLFLGLU�
&LQVL\HW�LOH�6)����DOW�ER\XWODUÕQGDQ�VRV\DO�LúOHYVHOOLN��JHQHO�
VD÷OÕN��HQHUML��FDQOÕOÕN���¿]LNVHO�URO�J�oO�÷���D÷UÕ��HPRV\RQHO�
URO�J�oO�÷��YH�¿]LNVHO�IRQNVL\RQ�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELU�LOLúNL�VDSWDQGÕ��%X�DOW�ER\XWODUGD�HUNHN�|÷UHQFL��
OHULQ�SXDQ�RUWDODPDVÕ�DQODPOÕ�GHUHFHGH�\�NVHNWL��&LQVL\HW�LOH�
UXKVDO�VD÷OÕN�DOW�ER\XWX�DUDVÕQGD�LVH�DQODPOÕ�ELU�LOLúNL�EXOXQ�
PDGÕ��%X� EXOJXODU� IDUNOÕ� oDOÕúPDODUGDNL� NDGÕQ� |÷UHQFLOHULQ�
HUNHN�|÷UHQFLOHUH�J|UH�GDKD�G�ú�N�SXDQ�RUWDODPDODUÕQD�VDKLS�
ROPDVÕ� LOH�X\XPOXGXU� ������������������3LULQoFL�YH�DUN�¶QÕQ�
\DSWÕ÷Õ�oDOÕúPDGD�LVH�\DOQÕ]FD�¿]LNVHO�URO�J�oO�÷��DOW�ER\X�
WXQGD�NDGÕQ�|÷UHQFLOHU�YH�HUNHN�|÷UHQFLOHU�DUDVÕQGD� LVWDWLV�
WLNVHO�RODUDN�DQODPOÕ�IDUN�EXOXQPXú�YH�EX�DOW�ER\XWWD�NDGÕQ�
|÷UHQFLOHULQ�SXDQODUÕ�GDKD�\�NVHN�RODUDN�VDSWDQPÕúWÕU�������
&LQVL\HWOHU�DUDVÕQGDNL�EX�IDUNOÕOÕN��NDGÕQODUÕQ�ELUH\VHO�JHUHN�
VLQLPOHULQLQ�HUNHNOHUGHQ�IDUNOÕ�ROPDVÕ�YH�WRSOXPVDO�FLQVL\HW�
UROOHULQLQ�VRQXFX�RODUDN�EHNOHQHQ�VRUXPOXOXNODUÕQ�ID]OD�RO�
PDVÕ�QHGHQL\OH�GX\JXVDO�YH�¿]LNVHO�RODUDN�GDKD� ID]OD� ]RU�
ODQGÕNODUÕ�YH�GROD\ÕVÕ\OD�\DúDP�NDOLWHOHULQLQ�ROXPVX]�\|QGH�
HWNLOHQGL÷L�úHNOLQGH�\RUXPODQGÕ��$QFDN��3ULKDQWR�YH�DUN�¶QÕQ�
\DSWÕ÷Õ� oDOÕúPDGD� ROGX÷X� JLEL� FLQVL\HW� LOH� \DúDP� NDOLWHVL�

Tablo III. 'HYDPÕ

SS: Standart Sapma H: Kruskal Wallis H, Z: Mann Whitney U
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DUDVÕQGD� LOLúNL� ROPDGÕ÷Õ� \|Q�QGH� VRQXoODUÕ� RODQ� oDOÕúPDODU�
PHYFXWWXU� ������ 3UHNOLQLN� YH� NOLQLN� G|QHPOHU� LOH� 6)���� DOW�
ER\XWODUÕQGDQ�HQHUML��FDQOÕOÕN��YH�¿]LNVHO�IRQNVL\RQ�DUDVÕQGD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�LOLúNL�EXOXQGX��(QHUML��FDQOÕOÕN��
DOW�ER\XWXQGD�SUHNOLQLN�|÷UHQFLOHULQLQ�RUWDODPD�SXDQÕ�\�NVHN�
LNHQ�� ¿]LNVHO� IRQNVL\RQ� DOW� ER\XWXQGD� NOLQLN� |÷UHQFLOHULQLQ�
RUWDODPD�SXDQÕ�\�NVHNWL��%DUURV�YH�DUN�¶QÕQ�\DSWÕ÷Õ�oDOÕúPDGD�
G|QHP�ELU�YH�G|QHP�LNL�|÷UHQFLOHUL�¿]LNVHO�VD÷OÕN�KDULFLQGHNL�
ER\XWODUGD�GL÷HU�G|QHPOHUH�J|UH�GDKD�G�ú�N�SXDQODU�DOGÕ÷Õ�
EXOXQPXúWXU��)L]LNVHO�VD÷OÕN�ER\XWXQGD�LVH�G|QHP�EHú�YH�G|�
QHP�DOWÕ� |÷UHQFLOHUL� HQ� \�NVHN�SXDQODUÕ� DOGÕ÷Õ� EXOXQPXúWXU�
������$NHU�YH�DUN�¶QÕQ�\DSWÕ÷Õ�oDOÕúPDGD�GD�HQ�G�ú�N�\DúDP�
NDOLWHVL�SXDQODUÕQÕQ�G|QHP�LNL�|÷UHQFLOHUL�WDUDIÕQGDQ�DOÕQGÕ÷Õ�
J|U�OPHNWHGLU� ������ 6ROLV� YH� DUN�¶QÕQ� \DSWÕ÷Õ� oDOÕúPDGD� LVH�
G|QHP� �o� YH� G|QHP� DOWÕ� |÷UHQFLVL� ROPDQÕQ� \DúDP� NDOLWH�
VL� �]HULQGH� QHJDWLI� HWNLVLQLQ� ROGX÷X� J|VWHULOPLúWLU� ������ %X�
oDOÕúPDODUGD�NDWÕOÕPFÕODUÕQ�\DúDP�NDOLWHVL�LOH�H÷LWLP�G|QHP�
OHUL� DUDVÕQGD� LOLúNL� ROGX÷X�J|U�OPHNWHGLU��$QFDN� OLWHUDW�UGH��
EX�oDOÕúPD�LOH�X\XPOX�VRQXoODUÕQ�\DQÕQGD�X\XPOX�ROPD\DQ�
VRQXoODUD�GD�UDVWODQGÕ��gUQH÷LQ��6HULQROOL�YH�DUN�¶QÕQ�\DSWÕ÷Õ�
oDOÕúPDGD�DNDGHPLN�\ÕOÕQ�\DúDP�NDOLWHVL��]HULQH�HWNLVLQLQ�RO�
PDGÕ÷Õ�EXOXQPXúWXU������

%X�oDOÕúPDGD��LNDPHW�\HUL�LOH�6)����DOW�ER\XWODUÕQGDQ�D÷UÕ�YH�
¿]LNVHO�IRQNVL\RQ�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�LOLú�
NL�VDSWDQGÕ��$LOH�HYLQGH�NDODQODUÕQ�¿]LNVHO�IRQNVL\RQ�DOW�ER\XW�
SXDQ�RUWDODPDODUÕ�|÷UHQFL�HYLQGH�YH�\XUWWD�NDODQ�|÷UHQFLOHUGHQ�
DQODPOÕ�RODUDN�GDKD�G�ú�NW���øNDPHW�\HUL�YH�D÷UÕ�DUDVÕQGDNL�LO�
LúNL�SRVW�KRF�DQDOL]OHUGH�LVH�DQODPOÕ�ELU�IDUNOÕOÕN�ROXúWXUPDGÕ��
$NHU�YH�DUN�¶QÕQ�WÕS�IDN�OWHVL�|÷UHQFLOHULQGH�\DúDP�NDOLWHVLQL�
LQFHOHGL÷L�YH�'�Q\D�6D÷OÕN�gUJ�W��<DúDP�.DOLWHVL�gOoH÷L�.Õ�
VD�)RUPX�7�UNL\H�YHUVL\RQX��:+242/�%5()�7U��|OoH÷LQLQ�
NXOODQÕOGÕ÷Õ�ELU�oDOÕúPDGD�GD�DLOHVL�LOH�ELUOLNWH�\DúD\DQ�|÷UHQ�
FLOHULQ� ¿]LNVHO� VD÷OÕN� SXDQODUÕ� |÷UHQFL� HYL� YH� \XUWWD� NDODQ�
|÷UHQFLOHUGHQ�G�ú�N�EXOXQPXú�IDNDW�EX�GXUXPXQ�LVWDWLVWLNVHO�
RODUDN� ELU� IDUNOÕOÕN� ROXúWXUPDGÕ÷Õ� J|U�OP�úW�U� ������ )DUNOÕ�
oDOÕúPDODUGD�GD�LNDPHW�HGLOHQ�\HU�LOH�\DúDP�NDOLWHVL�DUDVÕQGD�
LOLúNL�ROPDGÕ÷ÕQD�GDLU�EXOJXODU�PHYFXWWXU����������
%X�oDOÕúPDGD�G�]HQOL�¿]LNVHO�DNWLYLWH�LOH�6)����DOW�ER\XWODUÕQ�
GDQ� HQHUML� �FDQOÕOÕN��� D÷UÕ�� ¿]LNVHO� IRQNVL\RQ�� JHQHO� VD÷OÕN��
VRV\DO�LúOHYVHOOLN�YH�HPRV\RQHO�URO�J�oO�÷��DUDVÕQGD�LVWDWLV�
WLNVHO�RODUDN�DQODPOÕ�ELU� LOLúNL�EXOXQGX��'�]HQOL�¿]LNVHO�DN�
WLYLWH� \DSDQ� NLúLOHULQ� EX� DOW� ER\XWODUGDNL� RUWDODPD� SXDQODUÕ�
DQODPOÕ� GHUHFHGH� \�NVHN� EXOXQGX�� )DUNOÕ� JUXSODUOD� \DSÕODQ�
GL÷HU� oDOÕúPDODUGD� GD� ¿]LNVHO� DNWLYLWHQLQ� \DúDP� NDOLWHVLQL�
DUWÕUGÕ÷ÕQD�\|QHOLN�VRQXoODU�HOGH�HGLOPLúWLU��$NHU�YH�DUN�¶QÕQ�
\DSWÕ÷Õ�oDOÕúPDGD�¿]LNVHO�DNWLYLWH�\DSDQODUÕQ�\DúDP�NDOLWHVL�
SXDQODUÕQÕQ�DQODPOÕ�RODUDN�GDKD�\�NVHN�ROGX÷X�J|U�OP�úW�U�
������ 3LULQooL� YH� DUN�¶QÕQ� �QLYHUVLWH� |÷UHQFLOHULQGH� \DSWÕ÷Õ�
ELU�oDOÕúPDGD�LVH�¿]LNVHO�DNWLYLWH�LOH�HQHUML�DOW�ER\XWX�DUDVÕQ�
GD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� LOLúNL� VDSWDQPÕú� ROXS� EX�
DOW�ER\XWWD�¿]LNVHO�DNWLYLWH�G�]H\L�\HWHUOL�RODQODUÕQ�RUWDODPD�
SXDQODUÕ� GDKD� \�NVHN� RODUDN� EXOXQPXúWXU��$\QÕ� oDOÕúPDGD�
JHQHO�VD÷OÕN��UXKVDO�VD÷OÕN��HPRV\RQHO�URO�J�oO�÷��YH�¿]LNVHO�
IRQNVL\RQ�DOW�ER\XWODUÕQGD�GD�¿]LNVHO�DNWLYLWH�G�]H\L�\HWHUOL�
RODQODUÕQ� RUWDODPD� SXDQODUÕ� GDKD� \�NVHN� RODUDN� EXOXQPXú�
DPD�EX�\�NVHNOL÷LQ�LVWDWLVWLNVHO�RODUDN�ELU�DQODPOÕOÕN�ROXúWXU�
PDGÕ÷Õ�J|U�OP�úW�U�������4LX�YH�DUN�� WDUDIÕQGDQ�\DSÕODQ�ELU�

oDOÕúPDGD�LVH�KLo�HJ]HUVL]�\DSPD\DQODUÕQ�W�P�DOW�ER\XWODUGD�
RUWDODPD�SXDQODUÕQÕQ�KDIWDGD�ELU�LNL� NH]�YH��o�G|UW� NH]� HJ�
]HUVL]�\DSDQODUD�J|UH�GDKD�G�ú�N�ROGX÷X�J|U�OP�úW�U� ������
)L]LNVHO� DNWLYLWHQLQ� VD÷OÕ÷ÕQ� |QHPOL� ELU� EHOLUOH\LFLVL� ROGX÷X�
ELOLQPHNWHGLU�� %X� NRQXGD� \DSÕODQ� GL÷HU� oDOÕúPDODUÕQ� YH� EX�
oDOÕúPDQÕQ�EXOJXODUÕQD�GD\DQDUDN�¿]LNVHO�DNWLYLWH�LOH�\DúDP�
NDOLWHVL�DUDVÕQGD�ROXPOX�\|QGH��VHGDQWHU�\DúDP�LOH�ROXPVX]�
\|QGH�LOLúNL�ROGX÷X�V|\OHQHELOLU�
0DVD�EDúÕ� DNWLYLWH� V�UHVL� LOH�6)���� DOW� ER\XWODUÕQGDQ� HQHUML�
�FDQOÕOÕN���D÷UÕ��HPRV\RQHO�URO�J�oO�÷���UXKVDO�VD÷OÕN�YH�¿]LN�
VHO�URO�J�oO�÷��DOW�ER\XWODUÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�
LOLúNL�EXOXQGX��7�P�DOW�ER\XWODUGD�PDVD�EDúÕQGD�J�QGH�VHNL]�
VDDWWHQ� D]� YDNLW� JHoLUHQOHULQ� SXDQ� RUWDODPDVÕ� VHNL]� VDDW� YH�
GDKD�ID]OD�YDNLW�JHoLUHQOHUH�J|UH�GDKD�\�NVHNWL��.ROW�YH�DUN��
WDUDIÕQGDQ� \DSÕODQ� oDOÕúPDGD� VHGDQWHU� GDYUDQÕúODUÕQ� G�ú�N�
\DúDP�NDOLWHVL� SXDQODUÕQD� QHGHQ� ROGX÷X� J|VWHULOPLúWLU� ������
(UGR÷DQ�YH�DUN�¶QÕQ�\DSWÕ÷Õ�oDOÕúPDGD�LVH�WHOHYL]\RQ�YH�ELO�
JLVD\DU�EDúÕQGD�JHoLULOHQ�V�UH�LOH�HPRV\RQHO�URO�NÕVÕWOÕOÕ÷Õ�DOW�
ER\XWX�DUDVÕQGD�SR]LWLI�\|QO��]D\ÕI�ELU� LOLúNL\H�UDVWODQPÕúWÕU�
������*DUFLD�YH�DUN¶QÕQ�\DSWÕ÷Õ�oDOÕúPDGD�GD�RWXUPD�]DPDQÕQÕQ�
¿]LNVHO�IRQNVL\RQ�DOW�ER\XWX��]HULQGH�QHJDWLI�\|QGH�NRUHODV�
\RQ�ROXúWXUGX÷X�J|VWHULOPLúWLU� ������*H�� YH� DUN�¶QÕQ�\DSWÕ÷Õ�
oDOÕúPDGD�LVH�J�Q�LoLQGH�JHoHQ�VHGDQWHU�]DPDQ�LOH�\DúDP�ND�
OLWHVL�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�LOLúNL\H�UDVWODQ�
PDPÕúWÕU�������

.URQLN� KDVWDOÕNODUÕQ� YH�YH\D� WHGDYLOHULQLQ� VRQXFX� RODUDN�
\DúDQDELOHQ� NÕVÕWODPDODU� YH� DQNVL\HWH� ELUH\OHULQ� \DúDP� ND�
OLWHVLQL� ROXPVX]� HWNLOHGL÷L� ELOLQPHNWHGLU� ������ 1LWHNLP� EX�
oDOÕúPDGD��NURQLN� UDKDWVÕ]OÕN� VDKLEL�ROPD� LOH� W�P�6)����DOW�
ER\XWODUÕ� DUDVÕQGD� LVWDWLNVHO� RODUDN� DQODPOÕ� ELU� LOLúNL� YDUGÕ��
.URQLN�UDKDWVÕ]OÕ÷Õ�ROPD\DQ�NLúLOHULQ� W�P�DOW�ER\XWODUGD�RU�
WDODPD�SXDQODUÕ�GDKD�\�NVHNWL��%HQ]HU�úHNLOGH�%DUURV�YH�DUN��
WDUDIÕQGDQ� \DSÕODQ� oDOÕúPDGD� GD� NURQLN� UDKDWVÕ]OÕ÷D� VDKLS�
ROPDQÕQ� \DúDP� NDOLWHVL� �]HULQGH� ROXPVX]� HWNLVLQLQ� ROGX÷X�
J|VWHULOPLúWLU�������.URQLN�KDVWDOÕNODUÕQ�ED]Õ�ELUH\OHULQ�¿]LNVHO�
YH�VRV\DO�DNWLYLWHOHULQL�NÕVÕWODPDVÕ�QHGHQL\OH�\DúDP�NDOLWHVLQL�
D]DOWÕ\RU�RODELOLU��)DUNOÕ�ELU�VRQXo�RODUDN��$NHU�YH�DUN��WDUDIÕQ�
GDQ�\DSÕODQ�oDOÕúPDGD�LVH�NURQLN�UDKDWVÕ]OÕN�LOH�\DúDP�NDOLWHVL�
DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQDPDPÕúWÕU������
%X�oDOÕúPDGD��NHQGLQH�YDNLW�D\ÕUPD�GXUXPX�LOH� W�P�6)����
DOW� ER\XWODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� LOLúNL�
VDSWDQGÕ�� .HQGLQH� YDNLW� D\ÕUGÕ÷ÕQÕ� V|\OH\HQ� NLúLOHULQ� W�P�
DOW�ER\XWODUGD�RUWDODPD�SXDQODUÕ�GDKD�\�NVHNWL��$NHU�YH�DUN��
WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�GD�VDQDWVDO�HWNLQOLNOHUH�NDWÕODQ�
ODUÕQ�\DúDP�NDOLWHVL�SXDQODUÕQÕQ�DQODPOÕ�RODUDN�GDKD�\�NVHN�
ROGX÷X�J|U�OP�úW�U�������'HPLU�YH�DUN�¶QÕQ�\DSWÕ÷Õ�oDOÕúPDGD�
DUNDGDú�VD\ÕVÕ�YH�KHUKDQJL�ELU�WRSOXOX÷D��\H�ROPD�JLEL�VRV\DO�
DNWLYLWHOHUOH�LOJLOL�GH÷LúNHQOHULQ�\DúDP�NDOLWHVL��]HULQGH�ELU�HW�
NLVLQLQ�ROPDGÕ÷Õ�J|VWHULOPLúWLU�������6ROLV�YH�DUN�¶QÕQ�\DSWÕ÷Õ�
oDOÕúPDGD� LVH� ERú� ]DPDQODUGD� \DSÕODQ� ¿]LNVHO� DNWLYLWHQLQ�
\DúDP�NDOLWHVL��]HULQGH�SR]LWLI�ELU�HWNLVLQLQ�ROGX÷X�J|VWHULO��
PLúWLU������
%X�oDOÕúPDGD��G�]HQOL�EHVOHQPH�LOH�W�P�6)����DOW�ER\XWODUÕ�
DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�LOLúNL�VDSWDQGÕ��'�]HQOL�
EHVOHQHQ�NLúLOHULQ�W�P�DOW�ER\XWODUGD�RUWDODPD�SXDQODUÕ�GDKD�
\�NVHNWL��%HQ]HU�úHNLOGH�GL÷HU�ED]Õ�oDOÕúPDODUGD�GD�VD÷OÕNOÕ�
EHVOHQPH�DOÕúNDQOÕNODUÕQÕQ�GDKD�\�NVHN�\DúDP�NDOLWHVL�SXDQ�



$NG�7ÕS�'�����������7HNLQ�g)��YH�DUN�

���

ODUÕQD�VDKLS�ROPD��]HULQGH�ROXPOX�ELU�HWNLVL�ROGX÷X�J|VWHULO��
PLúWLU�����������*DUFLD�YH�DUN��WDUDIÕQGDQ�\DSÕODQ�ELU�oDOÕúPDGD�
LVH�$NGHQL]�GL\HWLQH�ED÷OÕOÕN�LOH�6)����DOW�ER\XWODUÕ�DUDVÕQGD�
DQODPOÕ�ELU�LOLúNL\H�UDVWODQPDPÕúWÕU������
%X�oDOÕúPDGD��VLJDUD�LoLPL�LOH�6)����DOW�ER\XWODUÕQGDQ�¿]LN�
VHO� IRQNVL\RQ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� LOLúNL�
EXOXQGX�� 6LJDUD� LoPH\HQOHULQ� ¿]LNVHO� IRQNVL\RQ� SXDQ� RUWD�
ODPDODUÕ� GDKD� \�NVHN� EXOXQGX�� %HQ]HU� úHNLOGH�0HVVLQD� YH�
DUN�� WDUDIÕQGDQ� \DSÕODQ� oDOÕúPDGD� GD� VLJDUD� LoLPLQLQ� JHQHO�
VD÷OÕN�YH�¿]LNVHO�IRQNVL\RQ�DOW�ER\XWODUÕQGD�QHJDWLI�ELU�GXUX�
PD�QHGHQ�ROGX÷X�EXOXQPXúWXU�������0LOLF�YH�DUN��WDUDIÕQGDQ�
\DSÕODQ�ELU�oDOÕúPDGD�VLJDUD�LoHQOHULQ�NXOODQPD\DQODUD�J|UH�
GDKD�G�ú�N�\DúDP�NDOLWHVL�SXDQODUÕQD�VDKLS�ROGX÷X�J|VWHULOP�
LúWLU�������)DUNOÕ�ED]Õ�oDOÕúPDODUGD�LVH�VLJDUD�LoLPL�LOH�\DúDP�
NDOLWHVL� DUDVÕQGD� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU� LOLúNL�EXOXQ�
PDPÕúWÕU���������������%X�oDOÕúPDGD��RUWDODPD�X\NX�V�UHVL�LOH�
6)����DOW�ER\XWODUÕQGDQ�¿]LNVHO�URO�J�oO�÷���VRV\DO�LúOHYVHO�
OLN��HQHUML��FDQOÕOÕN��YH�¿]LNVHO�IRQNVL\RQ�DUDVÕQGD�LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ELU�LOLúNL�EXOXQGX��%X�LOLúNL�¿]LNVHO�IRQNVL\RQ�
DOW�ER\XWXQGD�VHNL]�VDDWWHQ�ID]OD�X\XPD�V�UHVLQH�VDKLS�RODQ�
ODUGDQ��¿]LNVHO�URO�J�oO�÷��YH�HQHUML��FDQOÕOÕN��DOW�ER\XWODUÕQ�
GD�DOWÕ�VDDWLQ�DOWÕQGD�YH�DOWÕ�VHNL]�VDDW�X\XPD�V�UHVLQH�VDKLS�
RODQODUGDQ��VRV\DO�LúOHYVHOOLN�DOW�ER\XWXQGD�LVH�DOWÕ�VHNL]�VDDW�
X\XPD�V�UHVLQH�VDKLS�RODQODUGDQ�ND\QDNODQPDNWD\GÕ��7�P�DOW�
ER\XWODUGD�HQ�\�NVHN�SXDQODU�DOWÕ�VHNL]�VDDW�X\XPD�V�UHVLQH�
VDKLS�RODQODU�WDUDIÕQGDQ�DOÕQGÕ��dLQ¶GH�\DSÕOPÕú�ELU�oDOÕúPDGD�
LVH�HQ�\�NVHN�\DúDP�NDOLWHVL�SXDQODUÕQÕ�J�QGH�GRNX]�VDDWWHQ�
ID]OD�YH�\HGL�VHNL]�VDDW�DUDVÕQGD�X\NX�V�UHVLQH�VDKLS�RODQODUÕQ�
DOGÕ÷Õ�J|U�OP�úW�U�������dHúLWOL�oDOÕúPDODUGD�X\NX�NDOLWHVLQLQ�
L\L� ROPDVÕQÕQ� \DúDP� NDOLWHVL� �]HULQGH� ROXPOX� ELU� HWNLVLQLQ�
ROGX÷X�J|VWHULOPLúWLU���������������'HPLU�YH�DUN�¶QÕQ�\DSWÕ÷Õ�
oDOÕúPD�LVH�X\NX�V�UHVLQLQ�\DúDP�NDOLWHVL��]HULQGH�DQODPOÕ�ELU�
HWNLVLQLQ�ROPDGÕ÷ÕQÕ�J|VWHUPLúWLU�������

%X�oDOÕúPDGD��HNRQRPLN�LKWL\DoODUÕ�NDUúÕODPDGDNL�]RUOXN�LOH�
6)����DOW�ER\XWODUÕQGDQ�UXKVDO�VD÷OÕN��HPRV\RQHO�URO�J�oO�÷���
VRV\DO� LúOHYVHOOLN�� JHQHO� VD÷OÕN�� D÷UÕ� YH� HQHUML� �FDQOÕOÕN�� LOH�
DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�EXOXQGX��%X�LOLúNLQLQ�UXKVDO�VD÷OÕN��
HPRV\RQHO�URO�J�oO�÷���HQHUML��FDQOÕOÕN��YH�VRV\DO�LúOHYVHOOLN�
DOW�ER\XWODUÕQGD�HNRQRPLN�LKWL\DoODUÕ�NDUúÕODPDGD�]RUOXN�oHN�
HQOHUGHQ�ND\QDNODQGÕ÷Õ��JHQHO�VD÷OÕN�YH�D÷UÕ�DOW�ER\XWODUÕQGD�
LVH� HNRQRPLN� LKWL\DoODUÕ� NDUúÕODPDGD� ]RUOXN� oHNHQ� YH� oHN�
PH\HQOHU�DUDVÕQGDNL� IDUNWDQ�ND\QDNODQGÕ÷Õ�J|U�OG���(NRQR�
PLN� LKWL\DoODUÕ� NDUúÕODPDGD� ]RUOXN� oHNPH\HQ� NLúLOHULQ� EX�
DOW�ER\XWODUGDNL�RUWDODPD�SXDQODUÕ� DQODPOÕ�GHUHFHGH�\�NVHN�
VDSWDQGÕ��)DUNOÕ�oDOÕúPDODUGD�N|W��HNRQRPLN�GXUXPXQ�\DúDP�
NDOLWHVLQL� ROXPVX]� \|QGH� HWNLOHGL÷L� J|VWHULOPLúWLU� ����� �����
ùDYNÕQ�YH�DUN��WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�LVH�DLOHQLQ�JHOLU�
G�]H\LQLQ�HQHUML�YH�D÷UÕ�DOW�ER\XWODUÕ\OD� LOLúNLOL�ROGX÷X�VDS�
WDQPÕú�YH�JHOLU�G�]H\LQLQ�\�NVHN�ROPDVÕQÕQ�EX�DOW�ER\XWODUÕ�
ROXPOX�HWNLOHGL÷L�J|VWHULOPLúWLU������
%X� oDOÕúPDGD� ED]Õ� VÕQÕUOÕOÕNODU� EXOXQPDNWDGÕU��$UDúWÕUPDQÕQ�
WHN�PHUNH]GH�\DSÕOPÕú� ROPDVÕ�� NHVLWVHO� WLSWH� ROPDVÕ�� YHULOH�
ULQ�|]GH÷HUOHQGLUPH�|OoH÷L�YH�DQNHW�LOH�HOGH�HGLOPLú�ROPDVÕ�
oDOÕúPDQÕQ� VÕQÕUOÕOÕNODUÕ� RODUDN� VD\ÕODELOLU��dDOÕúPD� VRQXoODUÕ�
VDGHFH�oDOÕúPD\D�NDWÕODQ�ELUH\OHUH�YH�oDOÕúPDQÕQ�\�U�W�OG�÷��
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ABSTRACT
Objective: 
This study evaluated the treatment options of patients 
RI�DGYDQFHG�DJH������\HDUV��ZLWK�UHFXUUHQFH��DQG�VXU-
YLYDO�UHVXOWV�ZHUH�DQDO\]HG�

Material and Methods:
7KH�GDWD�RI�SDWLHQWV�GLDJQRVHG�ZLWK�HQGRPHWULDO�FDQ-
FHU� �(&�� LQ� WKH�*\QHFRORJLFDO�2QFRORJ\�&OLQLF�EH-
WZHHQ������DQG������ZHUH�HYDOXDWHG�UHWURVSHFWLYH-
O\��6HYHQW\�VL[�FDVHV�ZLWK�DGYDQFHG�DJH�DQG�UHODSVH�
ZHUH� HYDOXDWHG�� 3DWLHQWV� ZKR� XQGHUZHQW� K\VWHUHF-
tomy surgery in our center and continued their fol-
ORZ�XS�UHJXODUO\�ZHUH�LQFOXGHG�LQ�WKH�VWXG\�

Results: 
7KH�PHDQ�DJH�DW�WKH�WLPH�RI�UHFXUUHQFH�ZDV������������
\HDUV��7KH�HQGRPHWULRLG�W\SH��VHHQ�LQ�KDOI�RI�WKH�SD-
WLHQWV��ZDV�WKH�PRVW�FRPPRQ�KLVWRORJLFDO�W\SH��3HO-
YLF�SDUDDRUWLF�O\PSK�QRGH��/1��VDPSOLQJ�GLVVHFWLRQ�
ZDV�SHUIRUPHG�LQ�������RI�WKH�SDWLHQWV��'HHS�P\R-
PHWULDO�LQYDVLRQ�ZDV�GHWHFWHG�LQ������������SDWLHQWV��
DQG� /96,� ZDV� IRXQG� LQ� ��� �������� SDWLHQWV�� 7KH�
PHDQ�WLPH�WR�UHFXUUHQFH�ZDV�IRXQG�WR�EH�������������
PRQWKV��7RWDO�VXUYLYDO�WLPHV�ZHUH�FDOFXODWHG�DV������
�� �����PRQWKV��7KH�¿YH�\HDU� RYHUDOO� VXUYLYDO� �26��
UDWH�ZDV�DQDO\]HG�DV��������7KH�PRVW�FRPPRQ�VLWH�
RI�UHFXUUHQFH�ZDV�OXQJ��DQG�LVRODWHG�OXQJ�UHFXUUHQFH�
ZDV�VHHQ� LQ������������SDWLHQWV��7KHUH�ZDV�QR�VLJ-
QL¿FDQW�GLIIHUHQFH�IRU�26�DPRQJ�SDWLHQWV�ZLWK�SHOYLF�
UHFXUUHQFH�DQG�H[WUD�SHOYLF�PXOWLSOH�UHFXUUHQFHV��S �
�������

Conclusion: 
6XUYLYDO� RXWFRPHV� LQ� UHFXUUHQFHV� DUH� ZRUVH� LQ� DG-
YDQFHG�DJH�HQGRPHWULDO�FDQFHU�SDWLHQWV��7KLV�PD\�EH�
due to more limited treatment options for recurrence 
GXH�WR�DGGLWLRQDO�LQWHUQDO�SUREOHPV��
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%X�oDOÕúPDGD�Q�NV�LOH�VH\UHGHQ�LOHUL�\Dú������\Dú��KDVWD-
ODUÕQ�WHGDYL�VHoHQHNOHUL�GH÷HUOHQGLULOGL��VD÷NDOÕP�VRQXoODUÕ�
DQDOL]�HGLOGL�

Gereç ve Yöntemler: 
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GD�HQGRPHWULDO�NDQVHU� �(.�� WDQÕVÕ�DODQ�KDVWDODUÕQ�YHULOH��
UL� UHWURVSHNWLI� RODUDN� GH÷HUOHQGLULOGL�� øOHUL� \Dú� YH� Q�NV�
RODQ����ROJX�GH÷HUOHQGLULOGL��0HUNH]LPL]GH�KLVWHUHNWRPL�
DPHOL\DWÕ� RODQ� YH� WDNLSOHULQL� G�]HQOL� RODUDN� V�UG�UHQ�
KDVWDODU�oDOÕúPD\D�GDKLO�HGLOGL�
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L]ROH�DNFL÷HU�Q�NV��J|U�OG���3HOYLN�Q�NV�YH�HNVWUD�SHOYLN�
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Sonuç: 
øOHUL� \Dú� HQGRPHWUL\XP� NDQVHUL� KDVWDODUÕQGD� Q�NVOHUGH�
VD÷NDOÕP�VRQXoODUÕ�GDKD�N|W�G�U��%XQXQ�QHGHQL��HN�NUR-
QLN� KDVWDOÕNODU� QHGHQL\OH� Q�NV� LoLQ� GDKD� VÕQÕUOÕ� WHGDYL�
VHoHQHNOHUL�RODELOLU�

Anahtar Kelimeler: 
(QGRPHWULDO�NDQVHU��<DúOÕ�KDVWDODU��1�NV��/HQI�EH]L

INTRODUCTION
(QGRPHWULDO�FDQFHU��(&���ZKLFK�LV�WKH�PRVW�FRPPRQ�IH-
PDOH�JHQLWDO�WUDFW�PDOLJQDQF\��XVXDOO\�EHORQJV�WR�WKH�SRVW-
PHQRSDXVDO�DGYDQFHG�DJH������$Q�LQFUHDVHG�LQFLGHQFH�RI�
(&�ZDV�REVHUYHG�LQ�ERWK�SUHPHQRSDXVDO�DQG�SRVWPHQR-
SDXVDO�ZRPHQ� ����� (&� LV� XVXDOO\� GLDJQRVHG� DW� DQ� HDUO\�
VWDJH�DQG�VXUYLYDO�LV�H[FHOOHQW��+RZHYHU��WKH���\HDU�RYHU-
DOO�VXUYLYDO�UDWHV�RI�ZRPHQ��HVSHFLDOO\�WKRVH�ZLWK�GLVWDQW�
PHWDVWDWLF�GLVHDVH��DUH�DV�ORZ�DV����������������$OWKRXJK�
WKH�YDJLQD�LV�WKH�PRVW�FRPPRQ�VLWH�RI�UHFXUUHQFH��GLVWDQW�
RUJDQ�PHWDVWDVHV�RFFXU� LQ�DSSUR[LPDWHO\��������RI�SD-
WLHQWV������5HODSVHV�XVXDOO\�RFFXU�ZLWKLQ�WKH�¿UVW���\HDUV�
2IWHQ� RRSKRUHFWRP\� DQG� O\PSK� QRGH� �/1�� GLVVHFWLRQ�
FDQ�EH�DGGHG�WR�WKH�K\VWHUHFWRP\�SURFHGXUH��ZKLFK�LV�WKH�
FRUQHUVWRQH�RI�WUHDWPHQW�DW�WKH�WLPH�RI�LQLWLDO�GLDJQRVLV��$�
VLJQL¿FDQW�SRUWLRQ�RI�SDWLHQWV�UHFHLYH�DGMXYDQW�UDGLRWKHU-
DS\�WUHDWPHQW��6XUYLYDO�UDWHV�DUH�KLJK����������WKDQNV�WR�
accurate determination of the stage of the disease and ad-
MXYDQW�WUHDWPHQWV�WKDW�UHGXFH�WKH�ULVN�RI�UHFXUUHQFH���������

+RZHYHU��WKHVH�WUHDWPHQWV�KDYH�WKH�SRWHQWLDO�WR�FDXVH�VHUL-
RXV�SUREOHPV�WKDW�UHGXFH�WKH�TXDOLW\�RI�OLIH��$V�D�UHVXOW�RI�
WKH�WUHDWPHQWV��LW�FDQ�OHDG�WR�LPSRUWDQW�SUREOHPV�VXFK�DV�
O\PSKRF\VW��ZRXQG�LQIHFWLRQ��GHOD\�LQ�KHDOLQJ�DQG�UHWXUQ-
LQJ� WR�QRUPDO� OLIH��GDPDJH� WR�QHLJKERULQJ�RUJDQV� LQ� WKH�
VKRUW�WHUP��DQG�O\PSKHGHPD�DQG�¿VWXOD�LQ�WKH�ORQJ�WHUP��
(VSHFLDOO\� LQ� HOGHUO\� SDWLHQWV�� VHULRXV� KHDOLQJ� SUREOHPV�
PD\�RFFXU�DIWHU�WKHVH�PRUELGLWLHV�
,Q� WKLV� VWXG\�� WKH�SRWHQWLDO� WR� HYDOXDWH� WKH� WUHDWPHQW�RS-
WLRQV�RI�SDWLHQWV�RI�DGYDQFHG�DJH������\HDUV��ZLWK�UHFXU-
UHQFH�� DV� ORQJ� DV� WKHLU� JHQHUDO� KHDOWK� FRQGLWLRQV� DOORZ��
PRUELGLWLHV�DQG�VXUYLYDO�UHVXOWV�ZHUH�DQDO\]HG�

MATERIAL and METHODS
7KH� GDWD� RI� SDWLHQWV� GLDJQRVHG�ZLWK� (&� LQ� WKH� 7HSHFLN�
7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO�*\QHFRORJLFDO�2QFRORJ\�
&OLQLF�EHWZHHQ������DQG������ZHUH�HYDOXDWHG�UHWURVSHF-
WLYHO\��6HYHQW\�VL[�FDVHV�ZLWK�DGYDQFHG�DJH� �����\HDUV��
DQG�UHODSVH�ZHUH�HYDOXDWHG�UHWURVSHFWLYHO\��3DWLHQWV�ZKR�
XQGHUZHQW�K\VWHUHFWRP\�VXUJHU\�LQ�RXU�FHQWHU�DQG�FRQWLQ-
XHG�WKHLU�IROORZ�XS�UHJXODUO\�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��
3DWLHQWV�\RXQJHU�WKDQ����\HDUV�RI�DJH��SDWLHQWV�ZLWK�FRQ-
FXUUHQW�PDOLJQDQF\�LQ�DQRWKHU�RUJDQ��SDWLHQWV�SUHYLRXVO\�
WUHDWHG� IRU� DQRWKHU�PDOLJQDQF\�� DQG� SDWLHQWV� ZKR� FRXOG�
not undergo hysterectomy for medical reasons in the ini-
WLDO�WUHDWPHQW�ZHUH�H[FOXGHG�IURP�WKH�VWXG\��(WKLFV�FRP-
PLWWHH�DSSURYDO�IRU�WKH�VWXG\�ZDV�DSSURYHG�E\�RXU�ORFDO�
FRPPLWWHH��'DWH��������������'HFLVLRQ�QR���������������
$OO� SURFHGXUHV� SHUIRUPHG� FRPSO\�ZLWK� WKH� HWKLFDO� VWDQ-
GDUGV�RI�WKH�LQVWLWXWLRQDO�DQG�RU�QDWLRQDO�UHVHDUFK�FRPPLW-
WHH�DQG�WKH������+HOVLQNL�GHFODUDWLRQ�DQG�LWV�VXEVHTXHQW�
DPHQGPHQWV�RU�FRPSDUDEOH�HWKLFDO�VWDQGDUGV�
7KH�SDWLHQWV
� DJHV�DW� WKH� WLPH�RI� LQLWLDO�GLDJQRVLV� DQG�DW�
WKH�WLPH�RI�UHFXUUHQFH��FDQFHU�DQWLJHQ������&D�����YDOXHV��
KHPRJORELQ�DQG�DOEXPLQ�YDOXHV�ZHUH�H[DPLQHG�UHWURVSHF-
WLYHO\�IURP�WKH�¿OHV��7KH�KLVWRORJLFDO�W\SH�DQG�JUDGH�RI�WKH�
WXPRU��P\RPHWULDO�LQYDVLRQ�GHSWK��FHUYLFDO�LQYROYHPHQW��
O\PSKRYDVFXODU� VSDFH� LQYDVLRQ� �/96,��� WXPRU� VL]H�� DQG�
WKH�QXPEHU�DQG�VWDWXV�RI�WKH�O\PSK�QRGHV�ZHUH�HYDOXDWHG�
IURP�WKH�SDWKRORJ\�UHSRUWV��$IWHU�WKH�VXUJLFDO�SURFHGXUH��
SDWLHQWV�ZHUH� VWDJHG� DFFRUGLQJ� WR� WKH� ,QWHUQDWLRQDO�)HG-
HUDWLRQ�RI�2EVWHWULFV�DQG�*\QHFRORJ\��),*2�������VWDJ-
LQJ�V\VWHP������7KH�W\SH�DQG�GRVHV�RI�DGMXYDQW�WUHDWPHQW�
�UDGLRWKHUDS\� DQG�RU� FKHPRWKHUDS\�� DGPLQLVWHUHG� WR� WKH�
SDWLHQWV�DIWHU�WKH�UHFRYHU\�SHULRG�ZHUH�QRWHG�
$OO� VXUJLFDO� SURFHGXUHV�ZHUH� SHUIRUPHG� E\� H[SHULHQFHG�
J\QHFRORJLFDO�RQFRORJ\�VXUJHRQV��'XULQJ�WKH�SURFHGXUH��
¿UVW� RI� DOO�� LQWUD�DEGRPLQDO� H[SORUDWLRQ� ZDV� SHUIRUPHG�
LQ� GHWDLO�� ([SORUDWLRQ� RI� WKH� DEGRPLQDO� FDYLW\� LQFOXGHV�
WKH� V\VWHPDWLF� H[DPLQDWLRQ� DQG� SDOSDWLRQ� RI� WKH� SHULWR-
QHDO� VXUIDFHV�� RPHQWXP�� FRORQ� DQG� VPDOO� LQWHVWLQH�� DQG�
SDUDFROLF�� SHOYLF��PHVHQWHULF�� DQG� SDUD�DRUWLF� UHJLRQV� WR�
¿QG�VXVSLFLRXV�OHVLRQV��3HULWRQHDO�ZDVKLQJ�ZDV�SHUIRUPHG�
WR�REWDLQ�D�F\WRORJ\�VDPSOH��$OO�SDWLHQWV�XQGHUZHQW�K\V-
WHUHFWRP\�DQG�RRSKRUHFWRP\��,Q�DGGLWLRQ�WR�WKH�K\VWHUHF-
WRP\�SURFHGXUH��SHOYLF�DQG�SDUD�DRUWLF�/1�VDPSOLQJ�DQG�
RPHQWHFWRP\�FDQ�EH�DGGHG�DFFRUGLQJ�WR�WKH�PHGLFDO�FRQ-
GLWLRQV�DQG�SURJQRVWLF�IDFWRUV�RI�WKH�SDWLHQWV��3URJQRVWLF�
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factors evaluated for the application of systematic pelvic 
and paraaortic LN dissection are deep myometrial inva-
VLRQ��FHUYLFDO�VWURPDO�LQYROYHPHQW��QRQ�HQGRPHWULRLG�KLV-
WRORJLFDO�W\SH��KLJK�JUDGH��JUDGH����WXPRU��3HOYLF�O\PSK-
adenectomy consisted of removal of lymphatic tissue over 
WKH�H[WHUQDO�DQG�FRPPRQ�LOLDF�YHVVHOV�DQG�LQ�WKH�REWXUDWRU�
IRVVD��3DUD�DRUWLF�/1�GLVVHFWLRQ�ZDV�GH¿QHG�DV�WKH�UHPRY-
DO�RI�WKH�DRUWD�VWDUWLQJ�IURP�WKH�ELIXUFDWLRQ��DERYH�WKH�LQIH-
ULRU�YHQD�FDYD�DQG�EHORZ�WKH�OHIW�UHQDO�YHLQ�
7KH�GLDJQRVLV�RI�UHFXUUHQFH�ZDV�PDGH�GXULQJ�IROORZ�XS�LQ�
SDWLHQWV�ZLWKRXW�UHVLGXDO�WXPRU��7KH�GLDJQRVLV�ZDV�PDGH�
E\�WDNLQJ�ELRSV\�IURP�SDWLHQWV�ZLWK�VXVSHFWHG�UHFXUUHQFH�
LQ� WKH� UHJLRQ�ZKHUH� KLVWRSDWKRORJLFDO� VDPSOHV� FRXOG� EH�
WDNHQ� �YDJLQD�� OXQJ�� HWF���� ,Q� WKH� SUHVHQFH� RI� VXVSHFWHG�
PHWDVWDVLV� LQ�DUHDV�QRW�VXLWDEOH�IRU�ELRSV\�� WKH�GLDJQRVLV�
ZDV�PDGH�DFFRUGLQJ� WR� LPDJLQJ�PHWKRGV� �FRPSXWHUL]HG�
tomography or magnetic resonance imaging or positron 
HPLVVLRQ�WRPRJUDSK\��
$OO�FDVHV�ZHUH�LQYLWHG�WR�IROORZ�XS�HYHU\�����PRQWKV�IRU�
WKH�¿UVW���\HDUV��HYHU\���PRQWKV�IRU�WKH�QH[W���\HDUV��DQG�
RQFH�D�\HDU�WKHUHDIWHU��9DJLQDO�SK\VLFDO�H[DPLQDWLRQ�ZLWK�
VSHFXOXP�ZDV�SHUIRUPHG�LQ�WKH�FRQWURO��$�F\WRORJ\�VDP-
SOH�ZDV�WDNHQ�DW�OHDVW�RQFH�D�\HDU�ZLWK�D�VPHDU��7KH�SHOYLV�
ZDV�H[DPLQHG�E\�XOWUDVRQRJUDSK\��&RPSXWHG�WRPRJUDSK\�
RU�PDJQHWLF�UHVRQDQFH�LPDJLQJ�ZDV�SHUIRUPHG�DQQXDOO\��
'LVHDVH�IUHH�VXUYLYDO��')6��ZDV�GH¿QHG�DV�WKH�WLPH�IURP�
the date of initial surgery to the detection of recurrence or 
WKH� ODVW� REVHUYDWLRQ��7RWDO� VXUYLYDO� �26��ZDV� GH¿QHG� DV�
the time from the date of primary surgery to death or last 
REVHUYDWLRQ�

Statistical Analysis
1XPHULFDO�SDUDPHWHUV�ZHUH�H[SUHVVHG�DV�PHDQ���VWDQGDUG�
GHYLDWLRQ�DQG�DQDO\]HG�XVLQJ�2QH�:D\�$129$��&DWHJRU-
LFDO�GDWD�ZHUH�HYDOXDWHG�DV�QXPEHUV�DQG�SHUFHQWDJHV�DQG�
FRPSDUHG�ZLWK� WKH�KHOS�RI� WKH�&KL�VTXDUH� WHVW��6XUYLYDO�
DQDO\VLV�ZDV�HYDOXDWHG�E\�.DSODQ�0HLHU�PHWKRG�DQG�UH-
VXOWV�ZHUH�FRPSDUHG�ZLWK�WKH�ORJ�UDQN�WHVW��'DWD�UHFRUGLQJ�
DQG�VWDWLVWLFDO�DQDO\VHV�ZHUH�SHUIRUPHG�XVLQJ�6366��VWD-
WLVWLFDO�SDFNDJH�IRU�WKH�VRFLDO�VFLHQFHV��VRIWZDUH��YHUVLRQ�
����6366��,QF��&KLFDJR��,/���$�S�YDOXH�RI�������ZDV�FRQ-
VLGHUHG�VLJQL¿FDQW�WR�LQGLFDWH�VWDWLVWLFDO�VLJQL¿FDQFH�

RESULTS
6HYHQW\�VL[� HOGHUO\� SDWLHQWV� ZKR� XQGHUZHQW� K\VWHUHFWR-
P\�IRU�HQGRPHWULDO�FDQFHU�DQG�UHODSVHG�GXULQJ�IROORZ�XS�
ZHUH�LQFOXGHG�LQ�WKH�VWXG\��7KH�PHDQ�DJH�RI�WKH�SDWLHQWV�
DW� WKH� WLPH�RI� LQLWLDO� GLDJQRVLV�ZDV� FDOFXODWHG�DV��������
�����7KH�PHDQ�DJH�DW�WKH�WLPH�RI�UHFXUUHQFH�ZDV������������
\HDUV��$PRQJ�WKH�FR�PRUELGLWLHV��K\SHUWHQVLRQ�ZDV�SUHV-
HQW�LQ�����RI�WKH�SDWLHQWV�DQG�GLDEHWHV�PHOOLWXV�LQ������
7KH�PHDQ�KHPRJORELQ�YDOXHV�RI� WKH�SDWLHQWV�DW� WKH� WLPH�
RI�GLDJQRVLV�ZHUH�DQDO\]HG�DV�������������'HPRJUDSKLF�
GDWD�RI�WKH�SDWLHQWV�DUH�JLYHQ�LQ�7DEOH�,��7KH�HQGRPHWULRLG�
W\SH��VHHQ�LQ�KDOI�RI� WKH�SDWLHQWV��ZDV�WKH�PRVW�FRPPRQ�
KLVWRORJLFDO� W\SH�� 3HOYLF� SDUDDRUWLF�/1� VDPSOLQJ�GLVVHF-
WLRQ� ZDV� SHUIRUPHG� LQ� ������ RI� WKH� SDWLHQWV�� (LJKWHHQ�
��������SDWLHQWV�KDG�SHOYLF�/1�PHWDVWDVHV�DQG����������

KDG�SDUDDRUWLF�/1�PHWDVWDVHV��'HHS�P\RPHWULDO�LQYDVLRQ�
ZDV�GHWHFWHG�LQ������������SDWLHQWV��DQG�/96,�ZDV�IRXQG�
LQ������������SDWLHQWV��7KH�PHDQ�WXPRU�VL]H�LQ�WKH�XWHUXV�
ZDV�FDOFXODWHG�DV�����������FP��&RQVLGHULQJ�WKH�VWDJHV����
�������SDWLHQWV�ZHUH�GHWHUPLQHG�DV�VWDJH�,$��������������
SDWLHQWV�DV�VWDJH�,%�������������SDWLHQWV�DV�VWDJH�,,%�����
��������DV�VWDJH�,,&�DQG������������DV�VWDJH�,,,&��,W�ZDV�
UHSRUWHG� WKDW���� ��������SDWLHQWV� UHFHLYHG�SRVWRSHUDWLYH�
DGMXYDQW� UDGLRWKHUDS\� DQG� ��� �������� SDWLHQWV� UHFHLYHG�
SRVWRSHUDWLYH� DGMXYDQW� FKHPRWKHUDS\�� 7KH� PHDQ� WLPH�
WR� UHFXUUHQFH�ZDV� IRXQG� WR� EH� ����� �� �����PRQWKV��7R-
WDO�VXUYLYDO�WLPHV�ZHUH�FDOFXODWHG�DV�������������PRQWKV��
7KH�¿YH�\HDU�26�UDWH�ZDV�DQDO\]HG�DV��������,Q�7DEOH�,,��
LQIRUPDWLRQ�DERXW�UHODSVH�ORFDOL]DWLRQV�DQG�WUHDWPHQWV�LV�
JLYHQ��

Table I. Clinical and demographic characteristics of the patients
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Table II. Relapse sites and treatments of patients

7KH�PRVW�FRPPRQ�VLWH�RI�UHFXUUHQFH�ZDV�OXQJ��DQG�LVRODW-
HG�OXQJ�UHFXUUHQFH�ZDV�VHHQ�LQ������������SDWLHQWV��$IWHU-
ZDUGV��LVRODWHG�ORFDO�SHOYLF�UHFXUUHQFH�ZDV�GHWHFWHG�LQ����
��������SDWLHQWV�DQG�O\PSK�QRGH�PHWDVWDVLV�LQ������������
SDWLHQWV��0XOWLSOH�PHWDVWDVHV�ZHUH�VHHQ�LQ������������SD-
WLHQWV��&KHPRWKHUDS\�WUHDWPHQW�>���SDWLHQWV��������@�ZDV�
WKH�PRVW�FRPPRQ�WUHDWPHQW�IRU�H[WUDSHOYLF�RU�PXOWLSOH�UH-
FXUUHQFHV��7KH�PRVW�FRPPRQO\�XVHG�WUHDWPHQW�SURFHGXUH�
LQ�WKH�WUHDWPHQW�RI�SHOYLF�UHFXUUHQFH�ZDV�UDGLRWKHUDS\�LQ�
�����������SDWLHQWV��)LJXUH���VKRZV�WKH�26�FXUYHV�RI�SD-
WLHQWV�ZLWK�SHOYLF�UHFXUUHQFH�DQG�H[WUD�SHOYLF�RU�PXOWLSOH�
UHFXUUHQFHV��7KH���\HDU�26�UDWHV�ZHUH�������LQ�SDWLHQWV�
ZLWK�SHOYLF�UHODSVH�DQG�������LQ�SDWLHQWV�ZLWK�H[WUDSHOYLF�
PXOWLSOH�UHODSVH��DQG�WKH�UHVXOW�ZDV�QRW�IRXQG�WR�EH�VWDWLV-
WLFDOO\�VLJQL¿FDQW��S ��������

Figure 1. 7KH� RYHUDOO� VXUYLYDO� FXUYHV� RI� SDWLHQWV�ZLWK� SHOYLF� DQG� H[-
WUD�SHOYLF�PXOWLSOH�UHFXUUHQFHV

DISCUSSION
,Q� WKLV� VWXG\�� SDWLHQWV� ZLWK� UHFXUUHQFH� RI� (&� LQ� HOGHUO\�
SDWLHQWV�ZHUH�H[DPLQHG��7UHDWPHQWV�XVHG�LQ�WKH�WUHDWPHQW�
RI� UHODSVH�ZHUH� OLPLWHG�GXH� WR� WKH� FR�PRUELGLWLHV�RI� WKH�
SDWLHQWV�DQG�WKHLU�SRRU�SHUIRUPDQFH�GXH�WR�DGYDQFHG�DJH��
3DWLHQWV� ZLWK� H[WUDSHOYLF� RU� PXOWLSOH� UHFXUUHQFHV� ZHUH�
IRXQG�WR�KDYH�ORZHU�VXUYLYDO�WKDQ�SDWLHQWV�ZLWK�SHOYLF�UH-
FXUUHQFH��7KH�IDFW�WKDW�SDWLHQWV�ZLWK�LVRODWHG�SHOYLF�UHFXU-
UHQFH�KDYH�D�PXFK�ORZHU�VXUYLYDO�UDWH�WKDQ�WKH�OLWHUDWXUH�
PD\�EH�GXH�WR�WKH�ORZ�JHQHUDO�KHDOWK�SHUIRUPDQFH�RI�WKH�
SDWLHQWV�DQG�WKHLU�DGYDQFHG�DJH�

7KH�UHFXUUHQFH�UDWH�GXH�WR�(&�LV�DURXQG��������DQG�PRVW�
�DERXW������RI�UHFXUUHQFHV�RFFXU�LQ�WKH�¿UVW� WKUHH�\HDUV�
����� /RFDO� UHFXUUHQFHV� �PHGLDQ� GXUDWLRQ� ����� PRQWKV��
usually occur sooner than distant organ recurrences (me-
GLDQ�GXUDWLRQ������PRQWKV��������7KH�WKUHH�\HDU�VXUYLYDO�
UDWH�ZDV�DSSUR[LPDWHO\�����IRU�WKRVH�ZLWK�ORFDO�UHODSVH��
FRPSDUHG�ZLWK�����IRU�WKRVH�ZLWK�GLVWDQW�RUJDQ�RU�PXO-
WLSOH� UHODSVHV� ������������ ,Q�RXU� VWXG\�� WKH�PHDQ� WLPH� WR�
GHYHORS�UHFXUUHQFH�ZDV�IRXQG�WR�EH�������������PRQWKV��
7KH�¿YH�\HDU�26�UDWH�ZDV�DQDO\]HG�DV��������7KH�¿YH�
\HDU�26�UDWH�ZDV�����IRU�SHOYLF�UHFXUUHQFH�DQG�����IRU�
H[WUDSHOYLF�RU�PXOWLSOH� UHFXUUHQFH� �S ���������7KH�PRVW�
common site of recurrence in the literature is the vaginal 
FXII�RU�SHOYLV�������7KH�OXQJ�LV�WKH�PRVW�FRPPRQ�VLWH�RI�
GLVWDQW�PHWDVWDVLV�LQ�SDWLHQWV�ZLWK�(&����������,Q�RXU�VWXG\��
WKH�OXQJ�ZDV�WKH�PRVW�FRPPRQ�GLVWDQW�RUJDQ�PHWDVWDVLV��
FRQVLVWHQW� ZLWK� WKH� OLWHUDWXUH�� 7KH� UHDVRQ� ZK\� WKH� UDWH�
RI� SHOYLF� UHFXUUHQFH� ������ LV� VOLJKWO\� ORZHU� WKDQ� LQ� WKH�
OLWHUDWXUH�PD\�EH� WKDW� WKH�QHFHVVDU\� DGMXYDQW� WUHDWPHQWV�
FRXOG�QRW�EH�JLYHQ�GXH�WR�WKH�DGYDQFHG�DJH�RI�WKH�SDWLHQWV��
$OWKRXJK�����RI�SDWLHQWV�ZLWK�UHODSVH�ZHUH�VKRZQ�WR�EH�
VWDJH�,,,�,9�WXPRUV�LQ�SUHYLRXV�VWXGLHV��SDWLHQWV�ZLWK�VWDJH�
,,,�,9�WXPRUV���������ZHUH�IRXQG�WR�EH� OHVV�IUHTXHQW� LQ�
RXU�VWXG\�������7KLV�PD\�EH�GXH�WR�WKH�IDFW� WKDW�SDWLHQWV�
ZLWK�DGYDQFHG�DJH�UHODWHG�DGYDQFHG�VWDJH� WXPRUV�GLH� LQ�
WKH�HDUO\�SHULRG�ZLWKRXW�UHODSVH�

EC patients are divided into risk groups for treatment 
PDQDJHPHQW�EDVHG�RQ�SDWLHQW�DJH��WXPRU�VL]H��),*2�VWDJ-
LQJ��KLVWRORJLFDO�W\SH�DQG�JUDGH��DQG�/96,������$GMXYDQW�
treatment management is selected according to these risk 
JURXSV�� 5DGLRWKHUDS\� KDV� EHHQ� VKRZQ� WR� UHGXFH� ORFDO�
UHFXUUHQFH��ZKLOH�V\VWHPLF� WKHUDS\�FDQ�SURORQJ�SURJUHV-
VLRQ�IUHH�VXUYLYDO������)RU�WKH�WUHDWPHQW�RI�UHFXUUHQFH��WKH�
SDWLHQW
V�VLWH�RI�UHFXUUHQFH��SUHYLRXV�UDGLRWKHUDS\�KLVWRU\��
GLVHDVH�IUHH�LQWHUYDO��DQG�JHQHUDO�KHDOWK�VWDWXV�DUH�FRQVLG-
HUHG�������/RFDO�SHOYLF�RU�YDJLQDO�UHFXUUHQFH�FDQ�EH�VXF-
FHVVIXOO\� WUHDWHG� ZLWK� UDGLRWKHUDS\� DQG�RU� VXUJHU\� ������
6XUJLFDO�UHVHFWLRQ�DSSHDUV�WR�EH�HIIHFWLYH�LQ�SDWLHQWV�ZLWK�
VROLWDU\�RU�IHZHU�WKDQ�¿YH�PHWDVWDVHV�LQ�UHVHFWDEOH�RUJDQV�
�VXFK� DV� WKH� OXQJ�� ������'XH� WR� WKH� ORZ� JHQHUDO� SHUIRU-
PDQFH�VWDWXV�RI�HOGHUO\�SDWLHQWV��DV�ZHOO�DV�FRPRUELGLWLHV��
WKH�VXUJLFDO�RSWLRQ�FDQQRW�EH�SUHIHUUHG�DQG�WKHLU�VXUYLYDO�
PD\�EH�ZRUVH�WKDQ�\RXQJHU�SDWLHQWV��7KLV�PD\�EH�WKH�SRV-
VLEOH�UHDVRQ�ZK\�VXUJHU\�ZDV�SHUIRUPHG�LQ�RQO\�����RI�
SDWLHQWV�ZLWK�H[WUDSHOYLF�RU�PXOWLSOH�UHODSVHV�LQ�RXU�VWXG\�
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:LWK�LQFUHDVLQJ�DJH��PRUH�SDWLHQWV�SUHVHQW�ZLWK�QRQ�HQGR-
PHWULRLG�KLVWRORJ\��KLJK�JUDGH�WXPRU��DQG�GHHS�P\RPHWUL-
DO�LQYDVLRQ�����������,Q�RXU�VWXG\��LQ�DFFRUGDQFH�ZLWK�WKH�
OLWHUDWXUH������RI�QRQ�HQGRPHWULRLG�KLVWRORJ\�DQG�������
RI�GHHS�P\RPHWULDO�LQYDVLRQ�ZHUH�IRXQG��$OWKRXJK�ROGHU�
ZRPHQ�ZLWK�HQGRPHWULDO�FDQFHU�DUH�DOPRVW�HTXDOO\�OLNH-
ly to undergo oncologic surgery compared to non-elderly 
ZRPHQ��WKH\�DUH�OHVV�OLNHO\�WR�SRWHQWLDOO\�UHFHLYH�DGMXYDQW�
UDGLRWKHUDS\�����������6SHFL¿F�JXLGHOLQHV�IRU�PDQDJHPHQW�
DUH�QHHGHG�WR�LPSURYH�WKH�SURJQRVLV�RI�SDWLHQWV�ZLWK�DG-
YDQFHG�DJH�HQGRPHWULDO�FDQFHU��7KHUH�DUH�VLJQL¿FDQW�GLI-
IHUHQFHV�LQ�WKH�PDQDJHPHQW�RI�SDWLHQWV�ZKR�DUH�LQ�JRRG�
DQG�SRRU�JHQHUDO�FRQGLWLRQ�

Limitations of the study
7KHUH�DUH�VRPH�OLPLWDWLRQV�RI�WKH�VWXG\��)LUVW�RI�DOO��LW�FDQ�
EH� FRQVLGHUHG� WKDW� LW� LV� RI� D� UHWURVSHFWLYH� QDWXUH��7KHUH�
PD\�EH�PLVVLQJ�GDWD�LQ�WKH�¿OH�DQG�UHPHPEHULQJ�GLI¿FXO-
WLHV�WKDW�RFFXU�LQ�UHWURVSHFWLYH�H[DPLQDWLRQV��6HFRQGO\��LW�
FDQ� EH� VDLG� WKDW� WKH� QXPEHU� RI� SDWLHQWV� LV� ORZ��+RZHY-
HU��SDWLHQWV�ZLWK�D�FROOHFWLRQ�RI�KRPRJHQHRXV�FDVHV� LQ�D�
VSHFL¿F� DJH� JURXS� IRU� D� VSHFL¿F� GLVHDVH� VWLOO� WDON� DERXW�
LPSRUWDQW�UHVXOWV�

CONCLUSION
,Q� FRQFOXVLRQ�� LW� FDQ� EH� VDLG� WKDW� VXUYLYDO� RXWFRPHV� DUH�
ZRUVH�LQ�UHFXUUHQFHV�LQ�DGYDQFHG�DJH�HQGRPHWULDO�FDQFHU�
SDWLHQWV��7KLV�PD\�EH�GXH�WR�PRUH� OLPLWHG�WUHDWPHQW�RS-
WLRQV� IRU� UHFXUUHQFH�GXH� WR�DGGLWLRQDO� LQWHUQDO�SUREOHPV��
3URVSHFWLYH�VWXGLHV�ZLWK�PRUH�SDWLHQWV�DUH�QHHGHG�RQ�WKLV�
VXEMHFW�
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6LHJHO�5��0D�-��=RX�=��-HPDO�$��&DQFHU�VWDWLVWLFV��
������&$�&DQFHU�-�&OLQ������������������

,JQDWRY�7��(JJHPDQQ�+��&RVWD�6'��2UWPDQQ�2��
,JQDWRY�$��(QGRPHWULDO�FDQFHU�VXEW\SHV�DUH�DVVR-
FLDWHG�ZLWK�GLIIHUHQW�SDWWHUQV�RI�UHFXUUHQFH��-�&DQ-
FHU�5HV�&OLQ�2QFRO����������������������

0DNNHU�9�� *UHHQ�$.��:HQKDP� 50��0XWFK� '��
'DYLGVRQ� %�� 0LOOHU� '6�� 1HZ� WKHUDSLHV� IRU� DG-
YDQFHG�� UHFXUUHQW�� DQG� PHWDVWDWLF� HQGRPHWULDO�
FDQFHUV��*\QHFRO�2QFRO�5HV�3UDFW������������

1DWLRQDO�&DQFHU�,QVWLWXWH�6XUYHLOODQFH��(SLGHPL-
RORJ\��DQG�(QG�5VXOWV�3URJUDP��&DQFHU�VWDW�IDFWV��
8WHULQH�FDQFHU������

/DEDQ�0��(O�6ZDLI\�67��$OL�6+��5HIDDW�0$��6DE-
ERXU�0��)DUUDJ�1��+DVVDQLQ�$6��7KH�3UHGLFWLRQ�
RI�5HFXUUHQFH�LQ�/RZ�5LVN�(QGRPHWULDO�&DQFHU��
,V�,W�7LPH�IRU�D�3DUDGLJP�6KLIW�LQ�$GMXYDQW�7KHU-
DS\"�5HSURG�6FL���������������������

&UHXW]EHUJ�&/�� YDQ� 3XWWHQ�:/��.RSHU� 3&�� /\-
EHHUW� 0/�� -REVHQ� --�� :iUOiP�5RGHQKXLV� &&��
'H�:LQWHU�.$��/XWJHQV�/&��YDQ�GHQ�%HUJK�$&��
YDQ�GHU�6WHHQ�%DQDVLN�(��%HHUPDQ�+�� YDQ�/HQW�
0�� 3257(&� 6WXG\� *URXS�� 6XUYLYDO� DIWHU� UH-
ODSVH�LQ�SDWLHQWV�ZLWK�HQGRPHWULDO�FDQFHU��UHVXOWV�
IURP� D� UDQGRPL]HG� WULDO�� *\QHFRO� 2QFRO� ������
�������������

&UHDVPDQ�:7��2GLFLQR�)��0DLVRQQHXYH�3��4XLQQ�
0$��%HOOHU�8��%HQHGHW�-/��+HLQW]�$3��1JDQ�+<��
3HFRUHOOL�6��&DUFLQRPD�RI�WKH�FRUSXV�XWHUL��),*2�
��WK�$QQXDO�5HSRUW�RQ�WKH�5HVXOWV�RI�7UHDWPHQW�
LQ�*\QHFRORJLFDO�&DQFHU�� ,QW� -�*\QDHFRO�2EVWHW�
���������6XSSO���6�������

%HUHN�-6��0DWLDV�*XLX�;��&UHXW]EHUJ�&��)RWRSRX-
ORX�&��*DIIQH\�'��.HKRH�6��/LQGHPDQQ�.��0XWFK�
'��&RQFLQ�1��(QGRPHWULDO�&DQFHU�6WDJLQJ�6XE-
FRPPLWWHH�� ),*2�:RPHQ
V� &DQFHU� &RPPLWWHH��
),*2�VWDJLQJ�RI�HQGRPHWULDO�FDQFHU��������,QW�-�
*\QDHFRO�2EVWHW����������������������

7DNDKDVKL�$��0DWVXXUD�0��0DWRGD�0��1RPXUD�+��
2NDPRWR�6��.DQDR�+��.RQGR�(��2PDWVX�.��.DWR�
.�� 8WVXJL� .�� 7DNHVKLPD�1�� &OLQLFRSDWKRORJLFDO�
)HDWXUHV�RI�(DUO\�DQG�/DWH�5HFXUUHQFH�RI�(QGR-
PHWULDO�&DUFLQRPD�$IWHU�6XUJLFDO�5HVHFWLRQ��,QW�-�
*\QHFRO�&DQFHU��������������������

6RKDLE�6$��+RXJKWRQ�6/��0HURQL�5��5RFNDOO�$*��
%ODNH�3��5H]QHN�5+��5HFXUUHQW�HQGRPHWULDO�FDQ-
FHU��SDWWHUQV�RI�UHFXUUHQW�GLVHDVH�DQG�DVVHVVPHQW�
RI�SURJQRVLV��&OLQ�5DGLRO��������������������GLV-
FXVVLRQ������

.DHZSDQJFKDQ� 3��&KHHZDNULDQJNUDL�&��5HODSVH�
SDWWHUQV�DQG�RXWFRPHV�IROORZLQJ�UHFXUUHQFH�RI�HQ-
GRPHWULDO�FDQFHU�LQ�QRUWKHUQ�7KDL�ZRPHQ��$VLDQ�
3DF�-�&DQFHU�3UHY���������������������

9DUJR�-$��.LP�+��+RXVHU�&-��%HUKDQH�+��6XNXP-
YDQLFK�3��2ODZDL\H�$%��.HOOH\�-/��(GZDUGV�53��
&RPHUFL�-7��+XDQJ�0��&RXUWQH\�%URRNV�0��%HUL-
ZDO�6��'H¿QLWLYH� VDOYDJH� IRU� YDJLQDO� UHFXUUHQFH�
RI�HQGRPHWULDO�FDQFHU�� WKH� LPSDFW�RI�PRGHUQ�LQ-
WHQVLW\�PRGXODWHG�UDGLRWKHUDS\�ZLWK�LPDJH�EDVHG�
+'5� EUDFK\WKHUDS\� DQG� WKH� LQWHUSOD\� RI� WKH�
3257(&� �� ULVN� VWUDWL¿FDWLRQ�� 5DGLRWKHU� 2QFRO�
��������������������

/LQ�//��*ULJVE\�3:��3RZHOO�0$��0XWFK�'*��'H-
¿QLWLYH�UDGLRWKHUDS\�LQ�WKH�PDQDJHPHQW�RI�LVRODW-
HG�YDJLQDO�UHFXUUHQFHV�RI�HQGRPHWULDO�FDQFHU��,QW�-�
5DGLDW�2QFRO�%LRO�3K\V�������������������

)XQJ�.HH�)XQJ� 0�� 'RGJH� -�� (OLW� /�� /XNND� +��
&KDPEHUV�$��2OLYHU�7��&DQFHU�&DUH�2QWDULR�3UR-
JUDP�LQ�(YLGHQFH�EDVHG�&DUH�*\QHFRORJ\�&DQFHU�
'LVHDVH�6LWH�*URXS��)ROORZ�XS�DIWHU�SULPDU\�WKHU-
DS\�IRU�HQGRPHWULDO�FDQFHU��D�V\VWHPDWLF�UHYLHZ��
*\QHFRO�2QFRO��������������������

.XUUD�9��.UDMHZVNL�.0��-DJDQQDWKDQ�-��*LDUGLQR�
$��%HUOLQ�6��5DPDL\D�1��7\SLFDO�DQG�DW\SLFDO�PHW-
DVWDWLF� VLWHV� RI� UHFXUUHQW� HQGRPHWULDO� FDUFLQRPD��
&DQFHU�,PDJLQJ��������������������

,ZDVH�+��)XUXNDZD�6��+LUDVDZD�7��$VDL�6��2KDUD�
7��+RVRQXPD�6��(QGR�6��7D]R�<��6DWR�+��7DND-
GD� 7��$UDL�0�� ,NHGD�0�� 6KLGD�0��<RVKLRND� 1��
7R]DZD�2QR�$�� 6X]XNL�1��0LNDPL�0��2QGD�7��
7KH�&OLQLFDO� )HDWXUHV� RI� 5HFXUUHQW� (QGRPHWULDO�
&DQFHU�LQ�-DSDQ��&KHPRWKHUDS\�,QVWHDG�RI�5DGLR-
WKHUDS\�DV�3RVWRSHUDWLYH�$GMXYDQW�7UHDWPHQW��,QW�
-�*\QHFRO�&DQFHU���������������������

$OHPGDURJOX� 6��'XUGDJ�*'��%DUDQ� 6<�� 6LPVHN�
6<��<HWNLQHO�6��<DJLQF�'$��*XOHU�2&��&HOLN�+��
Prognostic factors of endometrial cancer in el-
GHUO\�SDWLHQW�JURXS�DQG�WKHLU�HIIHFWV�RQ�VXUYLYDO��
1RUWK�&OLQ�,VWDQE�������������������

:ULJKW�-'��/HZLQ�61��%DUUHQD�0HGHO�1,��6XQ�;��
%XUNH�:0��'HXWVFK� ,��+HU]RJ�7-�� (QGRPHWULDO�
FDQFHU� LQ� WKH� ROGHVW� ROG�� 7XPRU� FKDUDFWHULVWLFV��
SDWWHUQV� RI� FDUH�� DQG� RXWFRPH�� *\QHFRO� 2QFRO�
�������������������

7RUJHVRQ�$�� %RRWKH� '�� 3RSSH� 00�� 6XQHMD� *��
*DIIQH\�'.��'LVSDULWLHV�LQ�FDUH�IRU�HOGHUO\�ZRP-
HQ�ZLWK�HQGRPHWULDO�FDQFHU�DGYHUVHO\�HIIHFWV�VXU-
YLYDO��*\QHFRO�2QFRO��������������������
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ABSTRACT
Objective: 
7KH�DLP�RI�WKLV�DUWLFOH�LV� WR�LQYHVWLJDWH�WKH�IDFWRUV�LQÀX-
HQFLQJ�PRUWDOLW\� LQ� FDQFHU�SDWLHQWV�ZLWK�SXOPRQDU\� HP-
EROLVP��3(���

Material and Methods: 
7KLV�VWXG\�LV�D�UHWURVSHFWLYH�FRKRUW�VWXG\��7KH�VWXG\�SRSX-
ODWLRQ�LQFOXGHV�FDQFHU�SDWLHQWV�GLDJQRVHG�ZLWK�SXOPRQDU\�
HPEROLVP� ZKR� ZHUH� KRVSLWDOL]HG� LQ� WKH� 'HSDUWPHQW� RI�
&KHVW�'LVHDVHV� DW�$NGHQL]�8QLYHUVLW\�+RVSLWDO� EHWZHHQ�
-DQXDU\������ DQG�'HFHPEHU� ������3DWLHQWV�ZLWK�PDOLJ-
QDQF\�ZHUH� FRPSDUHG�ZLWK�SDWLHQWV�ZLWKRXW�PDOLJQDQF\�
EXW�ZLWK�VLPLODU�GHPRJUDSKLF�FKDUDFWHULVWLFV� LQ� WHUPV�RI�
WURSRQLQ��SUR�%13��SODWHOHW�FRXQW��SUHVHQFH�RI�GHHS�YHLQ�
WKURPERVLV��SUHVHQFH�RI� DGGLWLRQDO� FRPRUELGLWLHV�� OHQJWK�
RI� KRVSLWDO� VWD\�� LQWHQVLYH� FDUH� XQLW� DGPLVVLRQ� UDWH�� DQG�
PRUWDOLW\��

Results: 
7KH� VWXG\� LQFOXGHG����SDWLHQWV�ZLWK�PDOLJQDQF\�DQG����
SDWLHQWV� ZLWKRXW� PDOLJQDQF\� ZLWK� VLPLODU� GHPRJUDSKLF�
GDWD��$PRQJ�WKH�LQFOXGHG�SDWLHQWV�������������ZHUH�PDOH��
DQG�WKH�PHDQ�DJH�ZDV������������7KH�GLVWULEXWLRQ�RI�FDQ-
FHU�SDWLHQWV�DFFRUGLQJ�WR�RUJDQ�DQG�RU�V\VWHPV�ZDV�DV�IRO-
ORZV��OXQJ�FDQFHU��Q �����JDVWURLQWHVWLQDO�FDQFHU��Q �����
JHQLWRXULQDU\�FDQFHU��Q �����EUHDVW�FDQFHU��Q ����FHQWUDO�
QHUYRXV� V\VWHP� WXPRUV� �Q ���� KHPDWRORJLFDO� PDOLJQDQ-
FLHV��Q ����DQG�WK\URLG�FDQFHU��Q ����$PRQJ�WKH�PDOLJQ�
SDWLHQWV�������������ZHUH�DFWLYHO\�UHFHLYLQJ�FKHPRWKHUD-
S\�DQG�RU�UDGLRWKHUDS\��DQG��������Q ����KDG�GLVWDQW�RU-
JDQ�PHWDVWDVLV��0DOLJQDQW�SDWLHQWV�KDG�QRQ�PDVVLYH�3(�LQ�
����������VXE�PDVVLYH�3(�LQ�������������DQG�PDVVLYH�3(�
LQ������� �����RI� FDVHV��&DQFHU�SDWLHQWV�ZHUH�GLDJQRVHG�
ZLWK�3(�D�PHDQ�RI�������PRQWKV�DIWHU�WKHLU�FDQFHU�GLDJ-
QRVLV��:KHQ�FRPSDUHG�ZLWK�QRQ�PDOLJQDQW�SDWLHQWV��PD-
OLJQDQW�SDWLHQWV�KDG�KLJKHU�UDWHV�RI�KRVSLWDOL]DWLRQ�ZLWKLQ�
WKH�ODVW���PRQWKV�DQG�GHWHFWLRQ�RI�GHHS�YHLQ�WKURPERVLV�
�'97���3�YDOXHV�ZHUH�S�������DQG�S �������UHVSHFWLYH-
O\���

Conclusion: 
0DOLJQDQW�SDWLHQWV�KRVSLWDOL]HG�ZLWK�3(�KDYH�KLJKHU�UDWHV�
RI�'97�DQG�KRVSLWDOL]DWLRQ�ZLWKLQ�WKH�ODVW���PRQWKV�FRP-
SDUHG� WR�QRQ�PDOLJQDQW�3(�SDWLHQWV��5HJUHVVLRQ�DQDO\VLV�
GLG�QRW� LGHQWLI\�D�VWDWLVWLFDOO\�VLJQL¿FDQW�IDFWRU�DIIHFWLQJ�
PRUWDOLW\� LQ� FDQFHU� SDWLHQWV� FRQFHUQLQJ� LQ�KRVSLWDO�PRU-
WDOLW\

Key Words: 
&DQFHU��0DOLJQDQF\��3XOPRQDU\�HPEROLVP

*ø5øù
.DQVHU�� G�Q\D� JHQHOLQGH� FLGGL� ELU� VD÷OÕN� VRUXQX� KDOLQH�
JHOPLúWLU��<�NVHN�|O�P�RUDQODUÕQD�QHGHQ�RODQ�EX�KDVWDOÕN��
oHúLWOL� WÕEEL� NRPSOLNDV\RQODUÕ� GD� EHUDEHULQGH� JHWLUHELO��
PHNWHGLU��3XOPRQHU�HPEROL��3(���NDQVHU�KDVWDODUÕQGD�VÕN�
J|U�OHQ�YH�FLGGL�VRQXoODUD�\RO�DoDELOHQ�ELU�NRPSOLNDV\RQ-
GXU��3(��SXOPRQHU�DUWHULQ�YH\D�GDOODUÕQGDQ�ELULQLQ�Y�FX-
GXQ�EDúND�ELU�\HULQGHQ�ND\QDNODQDQ�PDWHU\DO��|UQ��WURP-
E�V��W�P|U��KDYD�YH\D�\D÷��WDUDIÕQGDQ�WÕNDQPDVÕ�DQODPÕQD�
JHOLU�� 3(�� VHPSWRP� ROPDPDVÕQGDQ� úRN� YH\D� DQL� |O�PH�
NDGDU�GH÷LúHQ�NOLQL÷H�VDKLSWLU�����
3(��NDQVHU�KDVWDODUÕQGD�PRUWDOLWH\L�|QHPOL�|Oo�GH�DUWÕUDEL-
OHQ� |QHPOL� ELU� NRPSOLNDV\RQGXU� ��±����7�P� WURPERHP-
EROLN�ROD\ODUÕQ��������NDGDUÕ�NDQVHU�KDVWDODUÕQGD�RUWD\D�
oÕNPDNWDGÕU� ����� 3(�� NDQVHU� KDVWDODUÕQGD� \�NVHN� RUDQGD�
J|U�OHQ�YH�VÕNOÕNOD�|O�POH�VRQXoODQDQ�ELU�NRPSOLNDV\RQ�
ROPDVÕQD�UD÷PHQ��HWNLOH\HQ�IDNW|UOHULQ�WDP�RODUDN�DQODúÕO-
PDVÕ�NRQXVXQGD�KDOD�EHOLUVL]OLNOHU�YDUGÕU��%X� IDNW|UOHULQ�
EHOLUOHQPHVL�� HUNHQ� WDQÕ�� WHGDYL� YH� |QOHPH� VWUDWHMLOHULQLQ�
JHOLúWLULOPHVL�DoÕVÕQGDQ�E�\�N�|QHP� WDúÕPDNWDGÕU��3(¶\H�
ED÷OÕ�PRUWDOLWH� ULVNLQL� HWNLOH\HELOHFHN�ELU�GL]L� IDNW|U�EX-
OXQPDNWDGÕU�� DQFDN� NDQVHU� KDVWDODUÕQGD� EX� IDNW|UOHULQ�
|]HOOLNOHUL� YH� HWNLOHUL� NRQXVXQGD� GDKD� ID]OD� DUDúWÕUPD\D�
LKWL\Do�YDUGÕU��
%X� oDOÕúPD�� OLWHUDW�UGHNL� PHYFXW� ELOJLOHUL� GHUOHPHN��
|QHPOL� IDNW|UOHUL� EHOLUOHPHN� YH� JHOHFHNWHNL� oDOÕúPDODUD�
WHPHO� ROXúWXUPDN� DPDFÕ\OD� \DSÕOPÕúWÕU�� 3(� RODQ� NDQVHU�
KDVWDODUÕQGD�PRUWDOLWH\L�HWNLOH\HQ�IDNW|UOHULQ�EHOLUOHQPHVL��
KDVWDODUÕQ� WDNLELQGH�YH� WHGDYLVLQGH�|QHPOL�ELU� DGÕP�ROD-
FDNWÕU��%X�PDNDOHQLQ�DPDFÕ��3(�RODQ�NDQVHU�KDVWDODUÕQGD�
PRUWDOLWH\H�HWNL�HGHQ�IDNW|UOHUL�DUDúWÕUPDNWÕU�

GEREÇ ve YÖNTEMLER
%X�oDOÕúPD��3(�RODQ�NDQVHU�KDVWDODUÕQGD�PRUWDOLWH\H�HWNL�
HGHQ�IDNW|UOHUL�DUDúWÕUPDN�DPDFÕ\OD�UHWURVSHNWLI�ELU�NRKRUW�
oDOÕúPDVÕ�RODUDN�WDVDUODQGÕ��9HULOHU��$NGHQL]�hQLYHUVLWHVL�
*|÷�V� +DVWDOÕNODUÕ� .OLQL÷L¶QLQ� WÕEEL� ND\ÕWODUÕQGDQ� HOGH�
HGLOGL��dDOÕúPD�SRS�ODV\RQX��2FDN������LOH�$UDOÕN������
WDULKOHUL� DUDVÕQGD�$NGHQL]�hQLYHUVLWHVL�+DVWDQHVL�*|÷�V�
+DVWDOÕNODUÕ� .OLQL÷LQGH� \DWDUDN� WHGDYL� J|UHQ� 3(� WDQÕVÕ�
NRQPXú� NDQVHU� KDVWDODUÕQÕ� LoHUPHNWHGLU�� %X� KDVWDODUGDQ�
PDOLJQLWHVL� RODQODU� LOH� EHQ]HU� GHPRJUD¿N�|]HOOLNOHUH� VD-
KLS�PDOLJQLWHVL�ROPD\DQ�KDVWDODU�WURSRQLQ���SUREQS���WURP-
ERVLW��GHULQ�YHQ�WURPER]X�YDUOÕ÷Õ��HN�NRPRUELGLWH�YDUOÕ÷Õ��
KDVWDQHGH�NDOÕú�V�UHVL��\R÷XQ�EDNÕP��QLWHVLQH�\DWÕú�RUDQÕ�
YH�PRUWDOLWH�DoÕVÕQGDQ�NDUúÕODúWÕUÕOGÕ��0DOLJQLWHVL�ROPD\DQ�
KDVWDODU� UDVWJHOH�|UQHNOHP�PHWRGX� LOH� VHoLOGL��'HULQ�YHQ�
WURPER]X� �'97�� KDVWDQH\H� \DWWÕ÷Õ� V�UH� ER\XQFD� HUNHQ�
G|QHPGH�UDG\RORML�E|O�P��WDUDIÕQGDQ�\DSÕOPÕú�RODQ�GRS-
SOHU�XOWUDVRQRJUD¿�VRQXFX�YHULOHULGLU��<R÷XQ�EDNÕP�\DWÕúÕ�
RODQ�KDVWDODU�3(�VHEHEL�LOH�\R÷XQ�EDNÕP�\DWÕúÕ�RODQODUGÕU��
3(�NOLQL÷L�$YUXSD�.DUGL\RORML�&HPL\HWL��(XURSHDQ�6RFL-
HW\�RI�&DUGLRORJ\��(6&��NÕODYX]XQD�J|UH�PDVLI��VXE�PDVLI�
YH�QRQ�PDVLI�RODUDN�VÕQÕÀDQGÕUÕOGÕ������%X�NÕODYX]D�J|UH��
QRUPDO�VLVWHPLN�NDQ�EDVÕQFÕQD�YH�VD÷�YHQWULN�OHU�IRQNVL-
\RQD� VDKLS� KDVWDODU�� QRQ�PDVLI�3(�� QRUPDO� VLVWHPLN�NDQ�
EDVÕQFÕQD� VDKLS� DQFDN� HNRNDUGL\RJUD¿GH� VD÷�YHQWULN�OHU�
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GLVIRQNVL\RQX�RODQODU� VXE�PDVLI�3(��YH� WHGDYL\H�GLUHQo-
OL� KLSRWDQVL\RQ� J|VWHUHQ� KDVWDODU�PDVLI� 3(� RODUDN� NDEXO�
HGLOGL��0DOLJQLWHVL�ROPD\DQ�KDVWDODU��\DWDUDN�WHGDYL�J|UHQ�
PDOLJQLWHVL�ROPD\DQ�3(�WDQÕOÕ�KDVWDODU�DUDVÕQGDQ�UDVWJHOH�
|UQHNOHP�\|QWHPL�LOH�VHoLOGL��3(�WDQÕVÕ��DNFL÷HU�SHUI�]\RQ�
VLQWLJUD¿VL��SXOPRQHU�DQML\RJUD¿�YH\D�WRUDNV�ELOJLVD\DUOÕ�
WRPRJUD¿��%7��LOH�GR÷UXODQGÕ��+DVWDODU��NDQVHU�W�U�QH�YH�
HYUHVLQH�J|UH�DOW�JUXSODUD�D\UÕOGÕ��7ÕEEL�ND\ÕWODUÕQ�UHWURV-
SHNWLI�RODUDN� LQFHOHQPHVL�\ROX\OD��KDVWDODUÕQ�GHPRJUD¿N�
YHULOHUL��NDQVHU�W�U��YH�HYUHVL��3(�WDQÕVÕ�WDULKL��HúOLN�HGHQ�
KDVWDOÕNODU�� ODERUDWXYDU� VRQXoODUÕ�� WHGDYL� SURWRNROOHUL� YH�
PRUWDOLWH�GXUXPX�JLEL�YHULOHU�WRSODQGÕ��
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD� YH� +HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQ-
GXU� YH�$NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� (WLN� .XUXOX�
WDUDIÕQGDQ� RQD\ODQPÕúWÕU� �RQD\� QXPDUDVÕ�� .$(.������
7DULK��������������7�P�KDVWDODUÕQ�JL]OLOL÷L�YH�YHUL�J�YHQ-
OL÷L�SUHQVLSOHULQH�X\XOGX�

øVWDWLVWLNVHO�$QDOL]
9HULOHULQ� LVWDWLVWLNVHO� DQDOL]OHUL� 6366� ����� SURJUDPÕ�
DUDFÕOÕ÷Õ� LOH� \DSÕOGÕ�� .DWHJRULN� GH÷LúNHQOHU� IUHNDQV� YH�
\�]GH� RODUDN�� V�UHNOL� GH÷LúNHQOHU� RUWDODPD� YH� VWDQGDUW�
VDSPD�RODUDN�WDQÕPODQGÕ��9HULOHULQ�QRUPDO�GD÷ÕOÕPODUD�X\-
JXQOXNODUÕ�.ROPRJRURY�6PLUQRY� WHVWL� LOH� GH÷HUOHQGLULOGL��
1RUPDO� GD÷ÕOÕPD� X\PD\DQ� LNLOL� JUXSODUÕQ� RUWDQFDODUÕQÕQ�
NDUúÕODúWÕUÕOPDVÕQGD� 0DQQ� :KLWQH\� 8� WHVWL�� NDWHJRULN�
GH÷LúNHQOHULQ�DQDOL]LQGH�NL�NDUH�DQODPOÕOÕN�WHVWL�NXOODQÕOGÕ��
6�UHNOL� GH÷LúNHQOHULQ� ELUELUOHUL� LOH� LOLúNLVL� 6SHDUPDQ�.R-

UHODV\RQ� WHVWL� LOH� GH÷HUOHQGLULOGL�� <DúDP� V�UG�UPH� DQD��
OL]LQGH�\DúDP� V�UHVL� �]HULQGH� HWNLOL� IDNW|UOHUL� EHOLUOHPHN�
DPDFÕ\OD� &2;� UHJUHV\RQ� DQDOL]L� NXOODQÕOGÕ�� dDOÕúPDGD�
LVWDWLVWLNVHO�DQODPOÕOÕN�G�]H\L������RODUDN�NDEXO�HGLOGL�

BULGULAR
dDOÕúPD\D�PDOLJQLWH� WDQÕVÕ� RODQ� ��� KDVWD� LOH� EHQ]HU� GH-
PRJUD¿N� |]HOOLNOHUH� VDKLS� PDOLJQLWHVL� ROPD\DQ� ��� KDV-
WD� GDKLO� HGLOGL��dDOÕúPD\D� GDKLO� HGLOHQ� KDVWDODUÕQ�������
�����HUNHN�ROXS��\Dú�RUWDODPDVÕ������������RODUDN�KHVDS-
ODQGÕ�� (Q� VÕN� J|U�OHQ� NRPRUELW� KDVWDOÕNODU� LVH� KLSHUWDQ-
VL\RQ� ������� Q ���� YH� GLDEHWHV�PHOOLWXV� ������� Q ����
LGL�� .DQVHU� KDVWDODUÕQÕQ� RUJDQ� YH�YH\D� VLVWHPOHUH� J|UH�
GD÷ÕOÕPÕ� DNFL÷HU� NDQVHUL� �Q ����� JDVWURLQWHVWLQDO� NDQVHU�
�Q �����JHQLWR�ULQHU�NDQVHU��Q �����PHPH�NDQVHUL��Q ����
VDQWUDO� VLQLU� VLVWHPL� W�P|UOHUL� �Q ���� KHPDWRORMLN�PDOLJ-
QLWHOHU� �Q ���YH� WLURLW�NDQVHUL� �Q ��� úHNOLQGH\GL��0DOLJQ�
KDVWDODUÕQ������� ����¶L� DNWLI� RODUDN� NHPRWHUDSL� YH�YH\D�
UDG\RWHUDSL� DOÕ\RUGX� YH� ������ �Q ���¶QLQ� X]DN� RUJDQ�
PHWDVWD]Õ�YDUGÕ��0DOLJQLWHVL�RODQODU�3(�KDVWDODUÕQÕQ�����
�����QRQ�PDVLI�������������VXE�PDVLI�YH�����������PDVLI�
3(�NOLQL÷LQH� VDKLSWL��.DQVHU�KDVWDODUÕ�3(� WDQÕVÕQÕ�PDOLJ-
QLWH�WDQÕVÕ�DOGÕNWDQ�RUWDODPD������D\�VRQUD�DOPÕúWÕ��
0DOLJQ�KDVWDODU�LOH�QRQ�PDOLJQ�KDVWDODU�NDUúÕODúWÕUÕOGÕ÷ÕQ-
GD��PDOLJQ�KDVWDODUÕQ�VRQ���D\�LoLQGH�KDVWDQH\H�\DWÕú�RUDQÕ�
�S��������YH�'97�VDSWDQPD�RUDQÕ��S �������QRQ�PDOLJQ�
KDVWDODUD� J|UH� GDKD� \�NVHN� EXOXQGX�� +DVWDODUÕQ� WHPHO�
NDUDNWHULVWLN�|]HOOLNOHUL�YH�PDOLJQ�KDVWDODU�LOH�QRQ�PDOLJQ�
KDVWDODUÕQ�NDUúÕODúWÕUÕOPDVÕ�7DEOR�,
GH�VXQXOPXúWXU��

Tablo I. +DVWDODUÕQ�WHPHO�NDUDNWHULVWLN�|]HOOLNOHUL
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+DVWDQH�LoL�PRUWDOLWH\H�VDKLS�RODQ�JUXS�LOH�ROPD\DQ�JUXS�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��PRUWDO�VH\UHGHQ�JUXSWD�PDVLI�3(�RUDQÕ�
�S��������� VRQ� �� D\� LoLQGH� KDVWDQH\H� \DWÕú� �S ��������

\R÷XQ�EDNÕP��QLWHVLQH�\DWÕú�RUDQÕ��S��������YH�EH\LQ�QD-
WUL�UHWLN�SHSWLW� �%13��RUWDODPDVÕ� �S �������GDKD�\�NVHN�
EXOXQGX��7DEOR�,,���

+DVWDQH� LoL� PRUWDOLWH� GXUXPX\OD� LOLúNLOL� IDNW|UOHULQ� &R[�
UHJUHV\RQ� DQDOL]L� \DSÕOGÕ÷ÕQGD�� NDQVHU� KDVWDODUÕQGD�PRU-

WDOLWH\H�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�G�]H\GH�HWNL�HGHQ�ELU�
IDNW|U�WHVSLW�HGLOHPHGL��7DEOR�,,,��

Tablo II. +DVWDQH�LoL�PRUWDOLWHVL�RODQ�YH�ROPD\DQ�JUXEXQ�NDUúÕODúWÕUÕOPDVÕ

Tablo III. 0RUWDOLWH\H�HWNL�HGHQ�IDNW|UOHULQ�&2;�UHJUHV\RQ�DQDOL]L
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7$57,ù0$
%X� oDOÕúPDGD�� 3(� LOH� \DWDQ� NDQVHU� KDVWDODUÕQGD� PRUWD��
OLWH\H� HWNL� HGHQ� IDNW|UOHU� LQFHOHQGL�� %XOJXODU�� PDOLJQLWH�
WDQÕVÕ�RODQ�YH�ROPD\DQ�KDVWDODU�DUDVÕQGD�oHúLWOL�GHPRJUD¿N�
|]HOOLNOHUGH� IDUNOÕOÕNODU� ROGX÷XQX� J|VWHUGL�� 0DOLJQLWHVL�
RODQ�JUXSWD�KDVWDQHGH�HUNHQ�G|QHP�'97�VDSWDQPD�RUDQÕ�
GDKD�\�NVHN�YH�VRQ���D\�LoLQGH�EDúND�ELU�QHGHQOH�KDVWD��
QH\H�\DWPÕú�ROPD�RUDQÕ�GDKD�\�NVHN�RODUDN�WHVSLW�HGLOGL��
0DOLJQ�KDVWDODUGD�X]DN�RUJDQ�PHWDVWD]ÕQÕQ�DUWPÕú�3(�ULV-
NL\OH�LOLúNLOL�ROGX÷X�ELOGLULOPLúWLU���±����/HH�YH�DUNDGDúODUÕ�
WDUDIÕQGDQ� \DSÕODQ� ELU� oDOÕúPDGD� 3(� WDQÕOÕ� KDVWDODUÕQ�
���¶ÕQGDQ�ID]ODVÕQGD�X]DN�RUJDQ�PHWDVWD]Õ�YDUGÕ������%L-
]LP�oDOÕúPDPÕ]GD�X]DN�RUJDQ�PHWDVWD]Õ�������VDSWDQGÕ��
$QFDN� X]DN� RUJDQ� PHWDVWD]ÕQÕQ� 3(� QHGHQOL� KDVWDQHGH�
NDOÕú� V�UHVLQL� YH� KDVWDQH� LoL� PRUWDOLWH\H� HWNL� HWPHGL÷L�
WHVSLW�HGLOGL��3(��VÕNOÕNOD�DOW�HNVWUHPLWH�GHULQ�YHQOHULQGHQ�
ND\QDNODQPDNWDGÕU��%HOOL�DUDOÕNODUOD�\DSÕODQ�XOWUDVRQRJUD-
¿�oDOÕúPDVÕ�'97�WDQÕVÕ�NR\PDGD�ROGXNoD�\DUDUOÕGÕU��g]HO-
OLNOH�RWRSVL� VHULOHULQGH�EX�RUDQ�\�NVHNWLU��6DQGOHU�YH�DU��
NDGDúODUÕ�WDUDIÕQGDQ�\DSÕODQ�ELU�RWRSVL�VHULVLQGH�3(�WHúKLVL�
NRQDQ�KDVWDODUÕQ����
�QGH�EDFDNODUGD�'97�VDSWDQPÕúWÕU�
�����%XQXQ�\DQÕQGD�JHUoHN�\DúDP�YHULOHULQGH�EX�RUDQODU�
�������DUDVÕQGD�GH÷LúHELOPHNWHGLU���������dDOÕúPDPÕ]GD�
HUNHQ� G|QHPGH� KDVWDQHGH� \DSÕODQ� GRSSOHU� XOWUDVRQRJUD-
¿GH�PDOLJQ�KDVWDODUÕQ������¶VLQGH�'97�VDSWDQPÕúWÕU��%X�
RUDQ� NDQVHU� ROPD\DQ� KDVWDODUGD� VDSWDQDQ� '97� RUDQÕQD�
J|UH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� G�]H\GH� \�NVHNWLU�� %X�
VRQXoODU��NDQVHU�KDVWDODUÕQÕQ�3(�ULVNLQLQ�QRQ�PDOLJQ�KDVWD-
ODUD�NÕ\DVOD�GDKD�ID]OD�ROGX÷XQX�J|VWHUPHNWHGLU��*DVWUR-
LQWHVWLQDO�VLVWHP�W�P|UOHUL��DNFL÷HU�NDQVHUL�YH�KHPDWRORMLN�
PDOLJQLWHOHU� DUWPÕú� 3(� ULVNOL\OH� LOLúNLOL� EXOXQPXúWXU� ����
�������%L]LP�oDOÕúPDPÕ]GD�3(�LOH�\DWDQ�KDVWDODUGD�HQ�VÕN�
VDSWDQDQ� NDQVHU� DNFL÷HU� NDQVHUL�� JDVWURLQWHVWLQDO� VLVWHP�
NDQVHUOHUL� YH� JHQLWR�ULQHU� VLVWHP� NDQVHUL� RODUDN� WHVSLW�
HGLOPLúWLU�� .DQVHU� KDVWDODUÕQGD� HN� KDVWDOÕNODUÕQ� oRNOX÷X�
QHGHQL\OH� 3(� QHGHQL\OH� KDVWDQH\H� \DWÕúODUGD� KDVWDQHGH�
NDOÕú�V�UHVLQLQ�X]D\DELOHFH÷LQL�ELOGLUHQ�oDOÕúPDODU�YDUGÕU�
������$QFDN�oDOÕúPDPÕ]GD�NRQWURO�JUXEXQD�J|UH�KDVWDQHGH�
NDOÕú�V�UHVLQLQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕN�J|VWHU-
PHGL÷L�WHVSLW�HGLOGL��+DVWDQH�LoL�PRUWDOLWH�GXUXPXQD�J|UH�
JUXSODU� NDUúÕODúWÕUÕOGÕ÷ÕQGD��PRUWDO� VH\LU� J|VWHUHQ� JUXSWD�
PDVLI�3(�RUDQÕQÕQ��VRQ���D\�LoLQGH�KDVWDQH\H�\DWÕú��\R÷XQ�
EDNÕP� �QLWHVLQH� \DWÕú� RUDQÕ� YH� %13� RUWDODPDVÕQÕQ� GDKD�
\�NVHN�ROGX÷X�J|U�OG���%X�EXOJXODU��3(�LOH�LOLúNLOL�FLGGL�
NRPSOLNDV\RQODUÕQ�YH�N|W��VH\ULQ�KDVWDQH�LoL�PRUWDOLWH\L�
DUWÕUDELOHFH÷LQL�G�ú�QG�UPHNWHGLU��&R[�UHJUHV\RQ�DQDOL]L�
VRQXoODUÕQD�J|UH��oDOÕúPDPÕ]GD�NDQVHU�KDVWDODUÕQGD�PRU-
WDOLWH\H�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�G�]H\GH�HWNL�HGHQ�ELU�
IDNW|U�WHVSLW�HGLOHPHPLúWLU��%X�GXUXP��3(�LOH�\DWDQ�NDQVHU�
KDVWDODUÕQGD�PRUWDOLWH\L�HWNLOH\HQ�IDNW|UOHULQ�NDUPDúÕN�YH�
oRN�\|QO��ROGX÷XQX�G�ú�QG�UPHNWHGLU��

.ÕVÕWOÕOÕNODU
dDOÕúPDPÕ]ÕQ�ED]Õ�VÕQÕUODPDODUÕ�EXOXQPDNWDGÕU��gUQHNOH-
PLQ�VÕQÕUOÕ�VD\ÕGD�KDVWD\Õ� LoHUPHVL�YH� WHN�ELU�PHUNH]GHQ�
HOGH�HGLOPLú�ROPDVÕ��VRQXoODUÕPÕ]ÕQ�JHQHOOHúWLULOHELOLUOL÷L-
QL�VÕQÕUOD\DELOLU��$UDúWÕUPDPÕ]ÕQ� UHWURVSHNWLI�GR÷DVÕ��YHUL�
HNVLNOL÷L�YH�SRWDQVL\HO�\DQÕOVDPD�ULVNL�JLEL�ED]Õ�NÕVÕWODPD-

ODUD�GD�VDKLSWLU��%XQD�UD÷PHQ��oDOÕúPDPÕ]ÕQ�|QHPOL�EXO-
JXODUÕ�YDUGÕU��0DOLJQ�KDVWDODUÕQ�QRQ�PDOLJQ�3(�LOH�LOLúNLOL�
NRPSOLNDV\RQODUD� GDKD� \DWNÕQ� ROPDGÕ÷Õ� YH� KDVWDQH� LoL�
PRUWDOLWH� ULVNLQLQ�EHQ]HU�ROGX÷X�J|VWHULOPLúWLU��%X�ELOJL��
OHU��3(�WDQÕVÕ�NRQXODQ�W�P�KDVWDODUÕQ�GLNNDWOL�WDNLS�HGLOPH-
VL�� X\JXQ� WHGDYL� VWUDWHMLOHULQLQ� EHOLUOHQPHVL� YH� SURDNWLI�
|QOHPOHULQ�DOÕQPDVÕ�JHUHNWL÷LQL�YXUJXODPDNWDGÕU���%XQXQ�
\DQÕQGD�oDOÕúPDPÕ]ÕQ�VRQXoODUÕ��3(�LOH�\DWDQ�NDQVHU�KDVWD-
ODUÕQÕQ� \|QHWLPLQGH� |QHPOL� ELU� NÕODYX]� RODELOLU�� .DQVHU�
KDVWDODUÕQÕQ� GDKD� |QFHNL� KDVWDQH� \DWÕúODUÕ� GDKD� \�NVHN�
YH�'97�YDUOÕ÷Õ�LVH�NRQWURO�JUXEXQD�J|UH�GDKD�\�NVHNWLU��
$\UÕFD�PDVLI�3(��\R÷XQ�EDNÕP��QLWHVLQH�\DWÕú�YH�\�NVHN�
%13�G�]H\OHUL�JLEL� IDNW|UOHULQ��KDVWDQH� LoL�PRUWDOLWH� ULV-
NLQL�DUWÕUGÕ÷ÕQÕ�J|VWHUPHNWHGLU��%X�EXOJXODU��NOLQLN�X\JX-
ODPDGD�ULVN�GH÷HUOHQGLUPHVL��HUNHQ�WDQÕ�YH�X\JXQ�WHGDYL�
VWUDWHMLOHULQLQ�EHOLUOHQPHVL�LoLQ�GLNNDWH�DOÕQDELOLU��%XQXQOD�
ELUOLNWH��GDKD� ID]OD�SURVSHNWLI� oDOÕúPDODUD� LKWL\Do�GX\XO-
PDNWDGÕU��'DKD�E�\�N�|UQHNOHPOHU��IDUNOÕ�NDQVHU�W�UOHUL�YH�
HYUHOHULQLQ� LQFHOHQPHVL�� WHGDYL� \DNODúÕPODUÕQÕQ� HWNLVLQLQ�
GH÷HUOHQGLULOPHVL�JLEL�IDNW|UOHULQ�GDKD�NDSVDPOÕ�ELU�úHNLO-
GH� GH÷HUOHQGLULOPHVLQH� RODQDN� VD÷OD\DFDNWÕU��$\UÕFD�� 3(�
LOH�\DWDQ�NDQVHU�KDVWDODUÕQGD�VSHVL¿N�PRUWDOLWH\H�HWNL�HGHQ�
GL÷HU�IDNW|UOHULQ�GH�DUDúWÕUÕOPDVÕ�|QHPOLGLU��

SONUÇ
6RQXo�RODUDN��EX�oDOÕúPD�3(�LOH�\DWDQ�NDQVHU�KDVWDODUÕQGD�
PRUWDOLWH\H�HWNL�HGHQ�IDNW|UOHUL�DUDúWÕUPÕú�YH�ED]Õ�|QHPOL�
EXOJXODU� RUWD\D� NR\PXúWXU�� 3(� LOH� KDVWDQH\H� \DWDQ� PD-
OLJQ�KDVWDODUGD�'97�RUDQÕ�YH�VRQ���D\GD�KDVWDQH\H�\DWÕú�
RUDQÕ�QRQ�PDOLJQ�3(�KDVWDODUÕQD�J|UH�GDKD�\�NVHNWLU��$Q-
FDN�UHJUHV\RQ�DQDOL]LQGH��NDQVHU�KDVWDODUÕQGD�PRUWDOLWH\H�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� G�]H\GH� HWNL� HGHQ� ELU� IDNW|U�
WHVSLW�HGLOHPHGL��

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

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

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

Finansal Destek: 
<D]DUODU�EX�oDOÕúPD�LoLQ�¿QDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\-
DQ�HWPLúOHUGLU�
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(UEHO� 5�� $ER\DQV� 9�� %RLOHDX� &�� %RVVRQH� (��
%DUWRORPHR� 5'�� (JJHEUHFKW� +�� (YDQJHOLVWD� $��
)DON� 9�� )UDQN� +�� *DHPSHUOL� 2�� *UDEHQZ|JHU�
0��+DYHULFK�$�� ,XQJ�%��0DQROLV�$-��0HLMERRP�
)��1LHQDEHU�&$��5RI¿�0��5RXVVHDX�+��6HFKWHP�
8��6LUQHV�3$��$OOPHQ�56��9ULQWV�&-�������(6&�
*XLGHOLQHV�RQ�WKH�GLDJQRVLV�DQG�WUHDWPHQW�RI�DRU-
WLF�GLVHDVHV��'RFXPHQW�FRYHULQJ�DFXWH�DQG�FKURQ-
LF� DRUWLF� GLVHDVHV� RI� WKH� WKRUDFLF� DQG� DEGRPLQDO�
DRUWD�RI� WKH�DGXOW��7KH�7DVN�)RUFH� IRU� WKH�'LDJ-
QRVLV�DQG�7UHDWPHQW�RI�$RUWLF�'LVHDVHV�RI�WKH�(X-
URSHDQ�6RFLHW\�RI�&DUGLRORJ\��(6&���(XU�+HDUW�-�
����������������������

%LHGND�0��=LyáNRZVND�(��:LQGRUEVND�:��$FXWH�
SXOPRQDU\�HPEROXV�LQ�WKH�FRXUVH�RI�FDQFHU��&RQ-
WHPS�2QFRO��������������������

ùDKDQ�(��7�IHNFLRJOX�2��&DQFHU�DQG�$FXWH�3XO-
PRQDU\�(PEROLVP��7XUN�.OLQ�.DUGL\RO�2]HO�'HUJ�
��������������

6DQFKH]�2��7ULQTXDUW� /�� &DLOOH�9�� &RXWXUDXG� )��
3DFRXUHW�*��0HQHYHDX�1��9HUVFKXUHQ�)��5R\�30��
3DUHQW�)��5LJKLQL�0��3HUULHU�$��/RUXW�&��7DUG\�%��
%HQRLW�02�� &KDWHOOLHU� *��0H\HU� *�� 3URJQRVWLF�
IDFWRUV�IRU�SXOPRQDU\�HPEROLVP��WKH�SUHS�VWXG\��D�
SURVSHFWLYH�PXOWLFHQWHU�FRKRUW�VWXG\��$P�-�5HVSLU�
&ULW�&DUH�0HG���������������������

%ORP� -:�� 'RJJHQ� &-0�� 2VDQWR� 6�� 5RVHQGDDO�
)5�� 0DOLJQDQFLHV�� SURWKURPERWLF� PXWDWLRQV��
DQG�WKH�ULVN�RI�YHQRXV�WKURPERVLV��-$0$�������
��������������

/HH� -(� �� .LP�+5�� /HH� 60� ��<LP� --��<RR� &*��
.LP�<:��+DQ�6.��6KLP�<6��<DQJ�6&��&OLQLFDO�
FKDUDFWHULVWLFV� RI� SXOPRQDU\� HPEROLVP�ZLWK� XQ-
GHUO\LQJ�PDOLJQDQF\��.RUHDQ�-�,QWHUQ�0HG�������
������������

&KHZ�+.��:XQ�7��+DUYH\�'��=KRX�+��:KLWH�5+��
,QFLGHQFH� RI� YHQRXV� WKURPERHPEROLVP� DQG� LWV�
HIIHFW� RQ� VXUYLYDO� DPRQJ�SDWLHQWV�ZLWK� FRPPRQ�
FDQFHUV��$UFK�,QWHUQ�0HG���������������������

6DQGOHU�'$��0DUWLQ� -)��$XWRSV\�SURYHQ�SXOPR-
QDU\�HPEROLVP�LQ�KRVSLWDO�SDWLHQWV��DUH�ZH�GHWHFW-
LQJ�HQRXJK�GHHS�YHLQ�WKURPERVLV"�-�5�6RF�0HG�
������������������

6DNXPD� 0� �� 1DNDPXUD� 0�� <DPDGD� 1�� 2WD� 6��
6KLUDWR� .�� 1DNDQR� 7�� ,WR�0�� .RED\DVKL� 7�� 9H-
QRXV� WKURPERHPEROLVP�� GHHS� YHLQ� WKURPERVLV�
ZLWK�SXOPRQDU\�HPEROLVP��GHHS�YHLQ�WKURPERVLV�
DORQH��DQG�SXOPRQDU\�HPEROLVP�DORQH��&LUF�-�2II�
-�-SQ�&LUF�6RF�������������������

.DULSSRW�$��6KDDEDQ�+6��0DURXOHV�0��*XURQ�*��
7KH�&OLQLFDO�&KDUDFWHULVWLFV�RI�3XOPRQDU\�(PER-
OLVP�LQ�3DWLHQWV�ZLWK�0DOLJQDQF\��$�6LQJOH�0HGL-
FDO�,QVWLWXWLRQDO�([SHULHQFH��1RUWK�$P�-�0HG�6FL�
������������������
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ORIGINAL
ARTICLE

ʔ^KʳR�%VẺX�VQE Parental Vaccine Hesitancy;Which 
Childhood Vaccines Were Refused 
and Why?

$LOHOHULQ�$úÕ�7HUHGG�W���
+DQJL�dRFXNOXN�$úÕODUÕQÕ�5HGGHWWL�
ve Neden?

ABSTRACT
Objective: 
One of the main purposes of immunization services is to protect vaccinated children 
from vaccine-preventable disease, and the other is to ensure that disease factors can 
EH�EURXJKW�XQGHU�FRQWURO�LQ�WKH�VRFLHW\�E\�UHDFKLQJ�D�FHUWDLQ�LPPXQL]DWLRQ�UDWH��7KLV�
study aims to investigate which childhood vaccines were refused in the calendar and 
the reason for these refusals.

Material and Methods: 
7KH�¿OHV�FRPSULVLQJ�WKH�UHIXVDO�WR�FRQVHQW�WR�FKLOG�YDFFLQDWLRQ�IRUPV�VXEPLWWHG�WR�
Antalya Provincial Directorate of Health in 2019 were reviewed to reveal which vac-
cines had been refused by parents besides the reasons for vaccination refusals.

Results: 
In total, 286 parents made 977 vaccination refusals, with 80 of the parents refusing 
only one vaccine, and notably 77.5% of them (n=62) refused only the Hepatitis A 
vaccine. Moreover, 40.2% of the parents who refused to consent to their child’s vacci-
nation stated that they refused the vaccination since they did not consider the vaccine 
necessary, along with 37.1% who did not trust the vaccines, 13.2% who were afraid 
of the adverse effects of vaccination, and 9.5% who had religious reasons.

Conclusion: 
7KH�LQFUHDVLQJ�VDIHW\�FRQFHUQV�RI�SDUHQWV�DERXW�YDFFLQHV�VKRXOG�EH�DGGUHVVHG�LQ�RU-
der to inform parents about the contents, effects, adverse effects and requirements of 
vaccines so as to eliminate the false beliefs for the sake of protecting public health 
LQ�JHQHUDO��7KLV�VWXG\�LV�EHOLHYHG�WR�DFW�DV�D�URDGPDS�WR�SUHYHQW�YDFFLQDWLRQ�UHIXVDOV��
which are a major public health problem and are expected to increase.

Key Words: 
Childhood, Immunization, Vaccination, Vaccine refusal 
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ÖZ
Amaç: 
$úÕODPD� KL]PHWOHULQLQ� WHPHO� DPDoODUÕQGDQ� ELUL� DúÕOD-
QDQ� oRFXNODUÕ� DúÕ� LOH� |QOHQHELOLU� KDVWDOÕNODUGDQ� NRUXPDN��
GL÷HUL�LVH�WRSOXPGD�EHOOL�ED÷ÕúÕNODPD�RUDQÕQD�XODúDUDN�EX�
KDVWDOÕN�HWNHQOHULQLQ�NRQWURO�DOWÕQD�DOÕQPDVÕQÕ�VD÷ODPDNWÕU��
%X�oDOÕúPD��WDNYLPGHNL�KDQJL�oRFXNOXN�oD÷Õ�DúÕODUÕQÕQ�UHG-
GHGLOGL÷LQL�YH�QHGHQOHULQL�DUDúWÕUPD\Õ�DPDoODPDNWDGÕU�

Gereç ve Yöntemler: 
%X�oDOÕúPDGD������\ÕOÕQGD�$QWDO\D�øO�6D÷OÕN�0�G�UO�÷�QH�
EDúYXUDQ� oRFXNOXN� oD÷Õ� DúÕ� UHGGL� GRV\DODUÕ� WDUDQPÕú� YH�
DLOHOHU� WDUDIÕQGDQ� KDQJL� DúÕODUÕQ� UHGGHGLOGL÷L� YH� DúÕ� UHGGL�
QHGHQOHUL�LQFHOHQPLúWLU�

Bulgular: 
7RSODPGD�����DLOH�����DúÕ\Õ�UHGGHWPLú�����DLOH�VDGHFH�WHN�
DúÕ�UHGGL�\DSPÕú�YH�EXQODUÕQ������
L��Q ����VDGHFH�+HSD-
WLW�$�DúÕVÕQÕ�UHGGHWPLúWLU��$\UÕFD��oRFX÷XQD�DúÕ�\DSWÕUPD\Õ�
UHGGHGHQ�HEHYH\QOHULQ������
VL�DúÕ\Õ�JHUHNOL�J|UPHGLNOHU-
LQL�������¶L�DúÕ\D�J�YHQPHGLNOHULQL�������¶VL�DúÕ�\DQ�HW-
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G�ú�Q�OPHNWHGLU�

Anahtar Kelimeler: 
dRFXNOXN��%D÷ÕúÕNODPD��$úÕODPD��$úÕ�UHGGL

INTRODUCTION
Vaccines determined for the childhood vaccination cal-
endar are administered to protect children from diseases 
and complications. With the childhood vaccination pro-
grammes, polio in 2002 and neonatal tetanus in 2009 were 
ERWK�HOLPLQDWHG� LQ�7XUNH\� ����� ,W� LV�D� IDFW� WKDW�� IRU�PDQ\�
diseases, the success of immunization largely depends on 
public acceptance of the vaccination (2). Public acceptance 
is fundamental to vaccination since diseases are highly 
likely to be less common once herd immunity is achieved 
with safe and effective vaccines, also leading to protecting 
vulnerable individuals who cannot be vaccinated (3). How-
ever, vaccine hesitancy has been a source of considerable 
concern for the whole world (4).
9DFFLQH� KHVLWDQF\� LV� GH¿QHG� DV� ³GHOD\� LQ� DFFHSWDQFH� RU�
refusal of vaccines despite availability of vaccine ser-
YLFHV´�����$OWKRXJK� WKLV� GH¿QLWLRQ� LV�ZLGHO\� DFFHSWHG�� LW�
has also been noted that inconsistencies and uncertainty in 
WKH�PHDVXUHPHQW�DQG�GH¿QLWLRQ�RI�YDFFLQH�KHVLWDQF\�FDQ�
lead to misunderstandings in particular. It has, therefore, 

been argued that vaccine hesitancy is complex and con-
WH[W�VSHFL¿F��YDU\LQJ�DFURVV�WLPH��SODFH��DQG�DYDLODEOH�YDF-
FLQHV��,W�LV�DOVR�LQÀXHQFHG�E\�IDFWRUV�VXFK�DV�FRPSODFHQF\��
FRQYHQLHQFH��DQG�FRQ¿GHQFH���±����7KH�YDFFLQH�KHVLWDQF\�
concept will still not capture all who do not accept vac-
cines, since some parents may be decisive outright ‘refu-
sors’ of vaccines.  It has been stated that people who are 
certain to refuse to be vaccinated at the decision-making 
stage cannot be considered hesitant about vaccination (7). 
5HJDUGLQJ�WKH�VSHFL¿F�NQRZOHGJH�DERXW�W\SHV�RI�GLVHDVH��LW�
is known that while the incidence of measles was 0.01 per 
100,000 people in 2016, it increased to 3.49 per 100,000 
people according to 2019 world data (9). In the event that 
the cases of vaccine refusal increase, so will the likelihood 
of an outbreak. In 2019, the World Health Organization 
(WHO) listed vaccine hesitancy as one of the top 10 global 
health threats, due to the rapid increase in cases of vaccine 
hesitancy all around the world (10). In order to overcome 
vaccine hesitancy, it is important to consider the variety of 
reasons why people have missed vaccination or are total-
O\�XQYDFFLQDWHG�������9DFFLQH�KHVLWDQF\�PD\�EH�VSHFL¿F�WR�
one or some particular vaccines, but not to all; therefore, 
¿QGLQJV� VKRXOG�QRW�EH�JHQHUDOL]HG� WR�DOO�YDFFLQHV�XQOHVV�
stated in the responses at the time of interpretation of ques-
tionnaires (12).  

Data from the Institute of Health reported that unvaccinat-
ed children were 23 times more likely to have pertussis, 
9 times more likely to contract varicella, and 6.5 times 
more likely to be hospitalized for pneumococcal disease 
(13). Research has shown that a large part of the popula-
tion, in particular, believes in the effectiveness of vaccines 
on the whole, though they have some concerns about the 
VDIHW\�DQG�HI¿FDF\�RI�FHUWDLQ�YDFFLQHV�����������6WLOO��ODUJ-
er studies are needed to pool data from various countries 
and examine intra- and inter-country differences in vaccine 
KHVLWDWLRQV�DV�ZHOO�DV�JOREDO�WUHQGV��7KLV�VWXG\�DLPHG�WR�LQ-
vestigate which vaccines in the vaccination calendar most 
SDUHQWV� LQ� 7XUNL\H� UHIXVHG� IRU� WKHLU� FKLOGUHQ� DORQJ� ZLWK�
WKHLU� UHDVRQV�� ,Q�7XUNL\H� DQG� LQ� WKH�ZRUOG�� VXUYH\V�KDYH�
always been conducted regarding vaccination refusal or 
vaccine hesitation, and the present study is of great impor-
tance in that it can show real-life data within the country.

MATERIAL and METHODS
3URYLQFLDO�'LUHFWRUDWHV�RI�+HDOWK�LQ�7XUNL\H�DUH�UHVSRQVL-
ble for vaccinating the children registered to them in each 
province according to the immunization schedule and noti-
fy the Ministry of Health about the number and rate of vac-
cination in quarterly periods. With the vaccination calendar, 
the Ministry of Health made a planning to show when and 
which vaccines should be given to children. While some 
YDFFLQHV� DUH� VXI¿FLHQW� WR� EH� DGPLQLVWHUHG� RQFH�� ERRVWHU�
doses of some vaccines are also needed. However, the pro-
WHFWLYH� HI¿FDF\� RI� YDFFLQHV� FDQ� EH� DFKLHYHG�ZKHQ� WKHVH�
vaccines are administered in appropriate numbers and in-
WHUYDOV��7KH������9DFFLQDWLRQ�&DOHQGDU��3XEOLF�+HDOWK��RI�
WKH�7XUNLVK�0LQLVWU\�RI�+HDOWK�LV�SUHVHQWHG�LQ�7DEOH�,�������
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Table I. Ministry of Health, Childhood Immunization Schedule, 2019 (16).

%&*��7%��'7D3�,39�+LE��'LSKWKHULD��3HUWXVVLV��7HWDQXV��,QDFWLYH�3ROLR��+DHPRSK-
LOXV�LQÀXHQ]DH�W\SH�E����LQ������3&9��3QHXPRFRFFDO�&RQMXJDWH�9DFFLQH��23$��2UDO�
Polio), MMR (Measles, Rubella, Mumps), and Varicella(VZV) 

Children who are registered in the Family Medicine Infor-
mation System must be vaccinated at intervals determined 
according to the immunization schedule. If a parent does 
not consent to vaccination determined in the vaccination 
calendar provided by their Family physician, a form de-
FODULQJ�WKLV�UHIXVDO�LV�WR�EH�¿OOHG��7KH�SDUHQW�VLJQV�WKH�IRUP�
together with the authorized family physician, stating that 
the necessary information has been provided about the dis-
eases, risks, and dangers that may occur if their child is 
not vaccinated, and that they do not allow their child to 
EH�YDFFLQDWHG�RI�WKHLU�RZQ�IUHH�ZLOO��7KH�UHOHYDQW�IRUP�LV�
approved by the responsible physician at the Communi-
ty Health Services. In cases when family physicians fail 
to vaccinate children registered with them in accordance 
with the immunization schedule, they are subject to salary 
deduction. In such a case, for the refund of the deduction, 
family physicians can apply to the Directorate with a peti-
tion of objection and the vaccination refusal consent form 

UHFHLYHG�IURP�WKH�SDUHQW��7KLV�VWXG\�UHYLHZHG�WKH�SHWLWLRQV�
of objections made to the Antalya Provincial Directorate 
RI�+HDOWK�LQ�WKH�¿UVW���PRQWKV�RI������DV�ZHOO�DV�WKH�SH-
titions of parents who refused childhood vaccines. Identi-
¿FDWLRQ�QXPEHUV�RI�HDFK�SDUHQW�ZKR�UHIXVHG�YDFFLQDWLRQ�
were used as a code, after which the number of times that 
parents refused vaccination for their children, which vac-
cines they refused, and the reasons for their vaccine refusal 
were examined. Real-life data were analyzed retrospec-
WLYHO\��7KH�QHFHVVDU\�DSSURYDO�ZDV�REWDLQHG�IURP�WKH�$Q-
WDO\D�+HDOWK� 6FLHQFHV�8QLYHUVLW\��7UDLQLQJ� DQG�5HVHDUFK�
Hospital Clinical Research Ethics Committee ( Date: 
16.05.2019,No:13/2).

Statistical Analysis
7KH�GDWD�ZHUH�DQDO\]HG�E\�XVLQJ�,%0�6366�����,%0�&RUS��
Armonk) program and assessed with descriptive statistics 
(number, percentage, frequency). Pearson chi-square test 
was used to compare groups in census data.

RESULTS
,Q� WKH� ¿UVW� ��PRQWKV� RI� ������ WKHUH�ZHUH� D� WRWDO� RI� ����
YDFFLQH�UHIXVDOV�LQ�$QWDO\D��$V�FDQ�EH�VHHQ�LQ�7DEOH�,,��WKH�
PRVW�UHIXVHG�YDFFLQHV�ZHUH��'LSKWKHULD��3HUWXVVLV��7HWDQXV��
,QDFWLYH�3ROLR��+DHPRSKLOXV�LQÀXHQ]DH�W\SH�E��'7D3�,39�
Hib) 226 (23.1%), pneumococcal conjugate vaccine (PCV) 
211 (21.6%), and Hepatitis A 137 (14%). In addition, of all 
the parents who did not allow their children to be vaccinat-
ed in accordance with the immunization schedule, 40.2% 
of them stated that they did not consider the vaccines nec-
essary, 37.1% did not trust the vaccines, 13.2% were afraid 
of the adverse effects of the vaccines, and 9.5% refused the 
YDFFLQH�GXH�WR�UHOLJLRXV�UHDVRQV��7DEOH�,,���

Table II. Distribution of vaccines refused in the childhood immunization schedule and the common causes
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7KH�GLVWULEXWLRQ�RI�WKH�UHDVRQV�IRU�YDFFLQH�UHIXVDO�LV�SUH-
VHQWHG� LQ� 7DEOH� ,,� LQ� GHWDLO�� 2I� WKRVH� ZKR� GLG� QRW� FRQ-
sider the vaccine necessary as the reason for refusal, 88 
�������� UHIXVHG� WKH� '7D3�,39�+LE� ���LQ���� YDFFLQH�� ���
(20.4%) the pneumococcal conjugate vaccine (PCV), and 

61 (15.5%) the Hepatitis A vaccine. Moreover, 85 (23.5 
%) parents stated their distrust for the 5-in-1 vaccine, 81 
(22.4%) parents for the PCV, and 49 (13.5%) for the Hep-
DWLWLV�$�YDFFLQH��7DEOH�,,,���

Regarding the reasons for parental refusal of a single vac-
cine, 34 (42.5%) parents stated that they did not consider 
the vaccines necessary and 30 (37.5%) stated that they did 
not trust the vaccines. When the reasons for parental re-
fusal of 7 parents for 10 different vaccine refusals were 
examined, 45.7% appeared to have resulted from the fact 
that they did not consider the vaccines necessary, while 

37.1% were due to the fact that they did not trust the vac-
FLQHV��7DEOH�,9���:KLOH�RQH�SDUHQW�ZKR�UHIXVHG���YDFFLQHV�
stated that they did not consider vaccines necessary as the 
main reason for all their vaccine refusals, another parent 
stated that they refused 7 (43.7%) vaccines due to religious 
UHDVRQV��7DEOH�,9��

DISCUSSION
It is of great importance to routinely monitor the frequen-
cy of vaccine refusal and identify parental concerns about 
YDFFLQHV��7KLV�VWXG\�GHWHUPLQHG�ZKLFK�YDFFLQHV�ZHUH�UH-
fused by parents taking into consideration their reasons 
and the districts they were registered in. Understanding the 
grounds for the vaccine refusal plays a critical role in de-
YHORSLQJ� VWUDWHJLHV� IRU� LGHQWL¿HG�SUREOHPV��$OWKRXJK� WKH�
debate on vaccine hesitancy has been renewed in recent 
years due to varying epidemics of vaccine-preventable 
diseases even in populations with easy access to vaccines 
it has long been recognized as a potential problem (17). 
Mandatory vaccination for childhood has become an im-
portant health policy to increase immunization, especially 
in countries with low vaccination rates (2). 
7KH�PDLQ�FRQFHUQ�ZLWK�YDFFLQH�KHVLWDQF\�DQG�LQDGHTXDWH�
herd immunity is the fact that unvaccinated individuals are 

likely to act like a reservoir of the virus, thereby resulting 
in the spread of the virus to the entire population which 
cannot be controlled, and leading to further outbreaks (18). 
For example, there has been a 30% increase in measles cas-
es worldwide, the reasons of which are quite complex and 
not solely due to vaccine hesitancy, and it has also been 
noted that the disease is resurgent in some countries that 
are close to elimination (10). In this study, 59 parents were 
reported to have refused the MMR vaccine, and 40.6% of 
them did not consider the vaccine necessary and 30.5% did 
QRW� WUXVW� WKH� YDFFLQH� �7DEOH� ,,���0RUHRYHU�� ������RI� WKH�
parents who refused the vaccine reported that they thought 
that the vaccines would not protect their children against 
communicable diseases (19). However, the European Cen-
tre for Disease Prevention and Control (ECDC) found that 
the number of measles cases in Europe nearly tripled in 
2017, with 87% of diagnosed cases being unvaccinated in-

Table III. Grouping by the number of parental vaccine refusals and investigating which vaccines they refused

Table IV. Reasons for parental vaccine refusal grouped according to the number of vaccine refusals
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dividuals. In that measles epidemic in Europe, 57 patients 

were reported to have lost their lives due to measles (20).

In a study conducted with 51 parents who refused vacci-

QDWLRQ� LQ�7XUNH\�� LW�ZDV�VWDWHG� WKDW�������RI� WKH�SDUHQWV�
had their children vaccinated at least once before, where-

as 19.7% of them had never had their children vaccinated 

since their birth (21). A total of 286 parents were revealed 

to have made 977 vaccine refusals, among which it was 

found that 80 parents refused only one vaccine, and no-

ticeably (n=62), 77.5% of them refused only the Hepatitis 

A vaccine, and none of the parents refused the chickenpox 

YDFFLQH��7DEOH�,,,���,Q�WKLV�FRQQHFWLRQ��WKH�DGPLQLVWUDWLRQ�
of the Hepatitis A vaccine at the end of the 12th month 

shows that the children of those parents had received the 

other vaccines.

When the parents who refused the vaccine were asked 

about their reasons, half of the respondents further stated 

that they did not think that vaccines were necessary and ef-

fective, and the 37.7% of them indicated that they had bad 

experiences with vaccines (21). In another study, 74.7% 

of the parents who refused the vaccine emphasized their 

concerns about the adverse effects of the vaccines, and 

61.4% mentioned about the negative information they had 

received about the vaccines (22). In this study, similarly, 

when the reasons for vaccine refusal were examined, either 

for parents who refused a single vaccine or for parents who 

refused vaccination for 10 times, it appeared that about half 

of them indicated their lack of trust in the vaccines them-

selves and were concerned about their adverse effects. 

Another study conducted as a survey with 34 parents who 

refused vaccination reported that 75.8% of the parents re-

ferred to their concerns about the adverse effects of vac-

cines, 68.8% to their distrust of the pharmaceutical com-

panies, and 54.5% to their distrust of the state’s vaccine 

policies as the reason for vaccine refusal (19). In this study, 

however, there was no distrust either of pharmaceutical 

companies or of the state’s vaccination policy among the 

UHDVRQV� IRU�SDUHQW� UHIXVDO��7KH� UHVSRQGLQJ�SDUHQWV� VWDWHG�
that they did not trust the vaccines and were worried about 

their adverse effects. However, it was believed that classi-

fying the reasons for vaccine refusal in the relevant vacci-

nation permit and asking parents to choose one/several of 

such reasons would both enable parents to express their 

opinions more comfortably and reveal the real reasons for 

refusal when they encountered certain reasons that they 

did not think of at that time, and thus, parents who refused 

vaccines could be better understood in terms of their way 

of thinking.

7KH� XVH� RI� YDFFLQDWLRQ�UHODWHG� TXHVWLRQQDLUHV� DV� D� WRRO�
primarily aims to better understand parents’ concerns and 

thus better respond to issues that concern them (6). An-

other survey conducted to characterize the current preva-

OHQFH�RI�YDFFLQH� UHIXVDO� DQG� VSHFL¿F�YDFFLQH� VDIHW\�FRQ-

cerns among parents reported that most parents believed 

that vaccines could protect their children from diseases. 

However, more than half of the parents expressed their 

concerns about serious adverse effects, and 11.5% reported 

that they refused at least 1 vaccine in the programme (23). 

Furthermore, 28% of the parents who refused vaccination 

in 2019 did so for only one vaccine, while 31.1% refused 

3 vaccines and 2.5% (7 parents) refused 10 vaccines. Con-

sidering that the study in question presented a certain time 

data, it is presumed that even if vaccine refusal starts with 

1 vaccine, it is highly likely to increase if no corrective ac-

tion is taken, allowing the refusal of all vaccines. However, 

the parents who refused all 10 vaccines turned out not to 

have refused MMR, chickenpox and Hepatitis A, in partic-

XODU��7DEOH�,,,���6WLOO��WKLV�GRHV�QRW�PHDQ�WKDW�SDUHQWV�KDYH�
had their children vaccinated fully because the study cov-

ered a certain period of time and the due dates of such vac-

cines may not have come in the vaccination programme. 

For that reason, the study interval remained narrow for de-

termining the likelihood of parents refusing all childhood 

YDFFLQHV��+RZHYHU��VLQFH�WKH�¿UVW���PRQWKV�RI������ZHUH�
examined in this study, it did not reveal whether or not the 

parents who already refused a vaccine would refuse other 

vaccines in the vaccination schedule. It seems that vaccine 

refusals are likely to increase exponentially unless relevant 

studies are carried out concerning such parents and their 

motives. A large number of parents reported using alter-

native vaccination programmes other than the childhood 

vaccination programme, and only 17% of these parents re-

fused all vaccinations. In addition, 13% of them reported 

that they had only refused certain vaccines (53%) and/or 

postponed some vaccines until their child grew up (55%) 

������7KH�FRQ¿UPHG�YDFFLQDWLRQ�GDWD�UHYHDOHG�WKDW�����RI�
the children in the participating families had been vaccinat-

ed in accordance with the vaccination schedule. While the 

YDFFLQDWLRQ�UDWH�ZDV�������IRU�WKH�'7D3�,39�+LE�YDFFLQH��
it remained at 57.5% for the second dose of Hepatitis A 

vaccine, so the refusal of the vaccine changed depending 

RQ�WKH�YDFFLQH��7KH�UHDVRQV�IRU�IDLOLQJ�WR�DGPLQLVWHU�FHU-
tain vaccines according to the recommended programme 

DV�ZHOO�DV�IRU�YDFFLQH�UHIXVDOV�FRXOG�QRW�EH�VSHFL¿HG�������

SAGE developed a 10-item scale of vaccine hesitancy to 

assess this particular issue and perceptions of vaccines 

to implement it in various countries. However, it also ap-

peared that parents had concerns that new vaccines might 

carry more risks than previously administered vaccines 

(15). An analysis of 86 published studies on vaccination 

suggested that the prevalence of vaccine hesitancy was 

systematically overestimated (25). It was concluded that 

the majority of parents were rather hesitant about new vac-

cines, but that it was more likely that new vaccines would 

help parents protect their children against the severity 

and/or lethality of any disease that may develop in case 

of not being vaccinated (26). For example, the least rate 

of vaccine refusal was for the BCG vaccine, which is an 

old vaccine developed against the known severity of tu-

berculosis bacillus. Of all the vaccine refusals, the rate of 

refusal of BCG vaccine was only 4.6%, while that of 5-in-1 

was 23.1% and that of the PCV was 21.6%. With the intro-

duction of new vaccines, such as pneumococcal conjugate 

vaccines and meningococcal vaccines, in national immuni-

zation programmes in many countries, additional vaccines 
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have required either additional vaccination visits or admin-
istering such additional ones in combination with other 
routine vaccines. Depending on the country, the parental 
anxiety grows as the number of injections increases with 
the addition of new vaccines (26). Hepatitis A vaccine and 
chickenpox vaccine were added to the vaccine calendar 
after other vaccines. In this study, 6.1% of vaccine refus-
als were related to the chickenpox vaccine. An average of 
13.2% of all vaccine refusals were due to worrying about 
vaccine-based adverse effects, while the rate of those who 
refused the chickenpox vaccine in particular was 18.3%, 
being a higher than average rate of worry about adverse 
HIIHFWV��7DEOH�,,���$GYHUVH�HIIHFWV� WKDW�PD\�GHYHORS�DIWHU�
immunization, the relative risks of new vaccines perceived 
by parents, as well as certain unknowns reveal the absolute 
need for providing parents with necessary support during 
the introduction of new vaccines (15). It is also believed 
that parents should be informed about the fact that the ben-
H¿WV�RI�YDFFLQHV�RXWZHLJK�WKHLU�ULVNV�VR�WKDW�WKH\�ZLOO�EH�
convinced that vaccines are safer, especially if they are in-
IRUPHG�E\�WKHLU�SDHGLDWULFLDQV�����������3DUHQWV�PD\�¿QG�
vaccines unnecessary because generations of parents have 
had little experience with these diseases (15). 

Research has shown that parents are hesitant only about 
some vaccines, while accepting others (29). For example, 
SDUHQWV�PD\�DFFHSW�WKH�VDIHW\�DQG�QHFHVVLW\�RI�WKH�ÀX�YDF-
cine, but refuse to have their child get the MMR vaccine 
because of parental concerns if they are misinformed about 
a relationship between preservative thiomersal and autism 
(30). Reasons for vaccine refusal demonstrated that 37.1% 
of parents did not trust vaccines and 13.2% were worried 
about vaccines’ adverse effects. In Antalya, 18.6% of the 
parents who refused the MMR vaccine stated that they 
were worried about the adverse effects of the vaccine. Cer-
tain concerns of the parents include the content of the vac-
cines (i.e. aluminium, mercury) that they think may harm 
their children and the idea that vaccines may cause autism. 
'HVSLWH�WKH�SUHVHQFH�RI�QXPHURXV�UHOHYDQW�VFLHQWL¿F�VWXG-
ies, no relationship has been reported between vaccination 
and autism (24, 30).  

Attitude-related factors such as one’s cultural and religious 
beliefs, perception of risk or harm, and behaviour of self 
and others play a critical and interrelated role in parental 
decision making (2). Moreover, 9.5% of the parents who 
refused vaccination presented religious reasons. However, 
WKH�YDFFLQHV�SURYLGHG�DQG�XVHG�E\�WKH�7XUNLVK�0LQLVWU\�RI�
Health do not contain pork products and there is no reason 
to worry in relation to religion. Immunization stakeholders 
need to be expanded with the addition of psychologists, 
religious leaders, and community-based organisations 
(11).  Regular follow-up and mapping of local immuniza-
tion rates will help identify populations whose trust and 
acceptance of vaccines are declining, especially in relation 
to which vaccines are refused by parents within childhood 
immunization schedule, and classify the reasons for such 
refusal. 

CONCLUSION
7KLV�VWXG\�LV�LPSRUWDQW�LQ�WKDW�LW�LV�WKH�¿UVW�VWXG\�WR�H[DP-
ine the real-life data of vaccine refusals and to reveal which 
vaccines are refused by parents, as well as their causes in 
Antalya. It has been determined that parents who refused 
a single vaccine especially did so against the Hepatitis A 
vaccine. Generally, parents did not consider the vaccine 
as necessary and safe, which is the most common reason 
for vaccine refusal. By informing parents about the effects, 
contents and adverse effects of vaccines, parents are likely 
to be assured of their trust in vaccines.
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ʔ^KʳR�%VẺX�VQE
Alternative, Effective and Cheap 
Method for Scleral Depression of 
ROP (Retinopathy of Prematurity) 
Examination

Prematüre Retinopatisi Muayenesinde 
Alternatif, Efektif ve Ekonomik Skleral 
Depresyon Yöntemi

ABSTRACT
Objective: 
To evaluate the effectiveness of plastic-coated paper clips in scleral buckling by 
comparing it with a standard non-ring-shaped steel indentator which is commonly 
used for ROP examination.

Material and Methods: 
The prospective, randomized and controlled study was performed in this study by 
comparing the effectiveness and examination time of plastic-coated paper clips and 
standard non-ring-shaped steel scleral depressors.

Results: 
In our study, we found that, we could do ROP (Retinopathy of Prematurity) exam-
ination faster with paper clips (mean time: 7.6 seconds) when compared to standard 
VWHHO�GHSUHVVRUV��PHDQ�WLPH������VHFRQGV���1R�VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�EHW��
ween the mean examination times of the two different types of scleral depressors. 

Conclusion: 
:H�WKLQN�WKDW�RXU�VWXG\�LV�WKH�¿UVW�VWXG\�WR�H[SODLQ�WKH�DGYDQWDJHV�RI�SDSHU�FOLSV�DV�
the usage of an alternative, cheap and effective scleral depression method in ROP 
examination, since there has been no previous study on the use of paper clips for 
ROP examination.
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Retinopathy of Prematurity Screening, Retinopathy of Prematurity, Sclera
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ÖZ
Amaç: 
3UHPDW�UH�5HWLQRSDWLVL��35��PXD\HQHVLQGH��SODVWLN�NDSOÕ�
DWDoODUÕQ�VNOHUDO�GHSUHV\RQGDNL�HWNLQOL÷LQL��\D\JÕQ�RODUDN�
NXOODQÕODQ� VWDQGDUW� KDOND� úHNOLQGH� ROPD\DQ� oHOLN� VNOHUDO�
GHSUHV|UOHUOH�NDUúÕODúWÕUDUDN�GH÷HUOHQGLUPHN�

Gereç ve Yöntemler: 
%X�oDOÕúPDGD�SODVWLN�NDSOÕ�DWDoODU�LOH�VWDQGDUW�KDOND�úHN-
OLQGH� ROPD\DQ� oHOLN� VNOHUDO� GHSUHV|UOHULQ� HWNLQOL÷L� YH�
PXD\HQH�V�UHVL�NDUúÕODúWÕUÕODUDN��SURVSHNWLI��UDQGRPL]H�YH�
NRQWUROO��ELU�oDOÕúPD�\DSÕOGÕ�

Bulgular: 
dDOÕúPDPÕ]GD��VWDQGDUW�oHOLN�GHSUHV|UOHUH��RUWDODPD�V�UH��
����VDQL\H��NÕ\DVOD��SODVWLN�NDSOÕ�DWDoODUOD��RUWDODPD�V�UH��
����VDQL\H��GDKD�KÕ]OÕ�V�UHGH�35��3UHPDW�UH�5HWLQRSDWLVL��
PXD\HQHVL�\DSDELOGL÷LPL]L�WHVSLW�HWWLN��øNL�IDUNOÕ�WLS�VNOH��
UDO�GHSUHV|U�Q�RUWDODPD�PXD\HQH�V�UHOHUL�DUDVÕQGD�DQODP-
OÕ�ELU�IDUN�EXOXQPDPÕúWÕU��

Sonuç: 
'DKD�|QFH�523�PXD\HQHVLQGH�DWDo�NXOODQÕPÕ�LOH�LOJLOL�ELU�
oDOÕúPD� \DSÕOPDGÕ÷ÕQGDQ�� oDOÕúPDPÕ]ÕQ� 523� PXD\HQH-
sinde alternatif, ucuz ve etkili bir skleral çökertme yön-
WHPL�RODUDN��SODVWLN�NDSOÕ�DWDoODUÕQ�DYDQWDMODUÕQÕ�DoÕNOD\DQ�
LON�oDOÕúPD�ROGX÷XQX�G�ú�QPHNWH\L]�

Anahtar Kelimeler: 
3UHPDW�UH�5HWLQRSDWLVL�7DUDPDVÕ��3UHPDW�UH�5HWLQRSDWLVL��
Sklera

INTRODUCTION
Retinopathy of Prematurity (ROP) is a potentially blinding 
eye disorder that occurs in low birth weight (<1500 g) and 
preterm newborns (<32 weeks) and is caused by abnormal 
development of retinal vessels in the eye (1-8).
The basic strategy in preventing blindness due to retinopa-
thy of prematurity is to examine babies who are at risk in 
terms of ROP and to identify those who need treatment. In 
this process called screening, examinations include the indi-
rect ophthalmoscopic examination with 20 and 28 diopters 
(D) lenses and scleral depressor, performed after opening 
the eyelids with the appropriate cover speculum (1, 3-5, 8).
Since this disease begins in the periphery of the retina, 
especially on the temporal side, scleral depression is re-
quired due to the peripheral location of the disease on ex-
amination (1, 3-5, 8, 9). There are various types of scler-
al depressors which can be used for this purpose (cotton 
swaps, steel scleral depressors, plastic-coated paper clips).
During the examination, a separate sterile cover speculum 
and scleral depressant should be used for each patient. It 
KDV�EHHQ�UHSRUWHG�WKDW�����LVRSURS\O�DOFRKRO�LV�QRW�VXI¿-
cient for bacteria and adenovirus disinfection (6). 
Plastic-coated paper clips can be a good scleral depressor 
alternative for retinopathy of premature examination, as 
they are inexpensive and easily accessible, and also allow 

the use of a sterile examination set for each patient. In this 
study, it was aimed to evaluate the effectiveness of plas-
tic-coated paper clips in scleral buckling by comparing it 
with a standard non-ring-shaped steel indentator which is 
commonly used for ROP examination in terms of exam-
ination times.

MATERIALS and METHODS
The prospective, randomized and controlled study was 
performed in this study by comparing examination times 
of plastic-coated paper clips and standard non-ring-shaped 
steel scleral depressors. The study was conducted between 
August 2020 and November 2020 at Mugla Education 
and Research Hospital in Turkey and was approved by 
the institutional ethics committee (72855364-0.50.01.04-
E.195566/2020/07/02). Written informed consent was ob-
tained from at least one of the parents prior to inclusion 
into the study and tenets of Declaration of Helsinki were 
followed throughout the study.
Premature infants who were under 36 weeks of gestation 
age and/or 1500 grams of birth weight and who reached 
the 4th week after birth were included in the study. Babies, 
who have the same stage of ROP at each eye were includ-
ed in the study. Babies, who have, different stages of ROP, 
anterior chamber anomalies like iris coloboma, parents 
who refuse to be involved in the study, and 37 weeks or 
more gestational age were excluded from the study. 

All the ROP examinations were done in outpatient set-
tings. Pupil dilatation was provided by phenylephrine 
(2.5%), and tropicamide (0.5%). Topical anesthesia with 
3URSDUDFDLQH�+&/��������GURSOHW�ZDV�DSSOLHG�MXVW�EHIRUH�
the examination. The examination included an indirect 
ophthalmoscopic examination with 20 and 28 diopters (D) 
lenses and scleral depressor was performed after opening 
the eyelids with the appropriate cover speculum. 
In the examination, starting from the anterior segment, a 
sequence including optic disc and macula, vascular struc-
ture, and then evaluation of the temporal side of the retina 
or if needed 360-degree peripheral retina evaluation was 
followed in the posterior pole with scleral depressors.
One eye of any baby was examined by a paper clip de-
pressor (Figure 1, 2), and the other eye of the same baby 
was examined by non-ring-shaped standard steel scleral 
depressor (Figure 3, 4). 

                    Figure1. Plastic-coated paper clips 
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             Figure 2. Scleral depressors in the form of plastic-coated 
             paper clips are about 7 mm in size where they press on the 
             sclera

                                            
          Figure 3: Non-ring-shaped standard steel scleral depressor

          Figure 4: The part where the steel scleral depressor presses 
             on the sclera is 5 mm in size

Examinations of the babies always started from the left 
H\H��,I�D�VWHHO�VFOHUDO�GHSUHVVRU�ZDV�XVHG�LQ�WKH�¿UVW�H[DP-
ined eye in a baby, then a paper clip scleral depressor was 
XVHG�LQ�WKH�¿UVW�H\H�RI�WKH�H[DPLQHG�EDELHV�5DQGRPL]D-
tion was achieved by this way.
All the paper clip depressors were used as sterilized pack-
ages for 50 babies included in the study. Only 5 non-ring-
shaped steel scleral depressors were used as sterilized 
packages but disinfection solution was applied for mul-
tiple uses of non-ring-shaped steel scleral depressors. For 
WKH�¿UVW���EDELHV��VWHULOL]HG�SDFNDJHV�RI�QRQ�ULQJ�VKDSHG�

steel scleral depressors were used and then disinfection 
solution was used to examine the other 45 babies with 
non-ring-shaped steel scleral depressors. After all 5 steril-
ized packages of non-ring-shaped steel scleral depressors 
had been opened, for multiple examinations of the babies, 
non-sterilized but disinfection solution applied non-ring-
shaped steel scleral depressors were used for the remain-
ing 45 babies.  Steel scleral depressors were kept in dis-
infectant solution for 20 minutes, then washed with saline 
and then used.
During the examination of each eye by each different 
scleral depressor, timer was kept by an assistant to see 
how long any scleral depressors take for examination of 
the temporal side or 360 degrees of retina. Time, for each 
eye examination by each different scleral depressor was 
kept to compare each other. All the examinations were ap-
plied by a single researcher.

Statistical Analysis
SPSS version 18 (SPSS Inc., Chicago, IL, USA) was used 
as a statistics program in the study (two independent sample 
t-test). Normality was evaluated by using the one-sample 
Kolmogorov-Smirnov test. Two independent sample t-test 
was used to compare the examination times between groups. 
)RU�VWDWLVWLFDO�VLJQL¿FDQFH��S�YDOXH�������ZDV�WDNHQ�

RESULTS
A total of 50 babies, 29 female (%58) and 21 male (%42) 
were included in the study. The mean gestational age was 
32.3±3.4 weeks (27-36 weeks). 
In accordance with the inclusion criteria, ROP was detect-
ed as the lowest Stage 0 and the highest Stage 3 in babies 
with symmetrical ROP in both eyes. The number of babies 
according to their gestational ages and stages of ROP is 
shown in Table I.

Table I. Number of Babies According to their Gestational Ages and 
Stages of ROP

Scleral depressors in the form of plastic-coated paper clips 
are about 7 mm in size where they press on the sclera (Fig-
ure 2). On the other hand, the part where the steel scleral 
depressor presses on the sclera is 5 mm in size (Figure 4). 
Therefore, plastic-coated paper clips can provide a larger 
depression area image at the time of depression than steel 
depressors do (Figure 5).
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Figure 5: In Figure 5A and 5C; scleral depression areas by plastic-coated 
paper clips are shown. In Figure 5B and 5D; scleral depression areas by 
standard steel scleral depressor are shown.

In Figure 5A and 5C; scleral depression area by plas-
tic-coated paper clips is shown. In Figure 5B and 5D; 
scleral depression area by standard steel scleral depres-
sor is shown. In our study, we found that, we could do 
our examination with paper clips faster (mean time: 7.6 
seconds), on the other hand, the mean duration during the 
examination with steel depressors was detected as 8.4 sec-
onds (Table II). 

Table II. Duration of Examination According to the Instrument Used in 
ROP Examination

+RZHYHU�� QR� VLJQL¿FDQW� GLIIHUHQFH� ZDV� IRXQG� EHWZHHQ�
the mean examination times of the two different types of 
scleral depressors. 

DISCUSSION
Scleral depression is very important for ROP examination 
because the disease starts from the periphery of the retina. 
Scleral depression is essential for this area to be seen in 
detail (6-8). In a study conducted, it was shown that ROP 
examinations performed without scleral depression may 
have diagnostic errors (2).

Cotton swaps, steel scleral depressors (ring-shaped, non-
ring-shaped), plastic-coated paper clips are usually used 
for ROP examination, while depressing the sclera, in or-
der to see Zone 3 (10). Non-ring-shaped steel scleral de-
pressors are robust tools that can be used for years, but 
because they are expensive, only 3-4 pairs can be provid-
ed to an ophthalmology clinic. For multiple uses in ROP 
clinics, steel scleral depressors are compulsorily used by 
cleaning in disinfectant solutions. After the application to 
disinfectant solutions, these instruments should be kept in 
saline solution for a while. This causes a waste of time, in 
crowded clinics. The use of separate sterilized tools (scler-
al depressor and eye speculum) is very important to avoid 
bacterial and viral contamination and epidemics, especial-
ly in intensive clinics where large numbers of babies are 
examined (6). Besides, disinfection has no advantage over 
sterilization. On the other hand, plastic-coated paper clips 
are very cheap materials, and can be easily found every-
where. Because they are very cheap, large amounts can be 
provided to a clinic and all of them can be sterilized easily 
and separately. Sterilization of each paper clip protects the 
ophthalmologists from anxiety about infection and epi-
demics. Usage of paper clips for ROP examination also 
provides time saving as we do not wait for disinfection 
unlike steel ones. Because the parts of the paper clips that 
depress the sclera are about 0.2 mm wider than the steel 
ones, paper clips will provide an extra time saving during 
the ROP examination especially looking over the periph-
ery area of the retina, to the ophthalmologist (Figure 4).

The use of paper clips in crowded clinics where ROP ex-
amination is performed seems to be a very ideal method in 
terms of time saving, infection safety and cost calculation.
:H� WKLQN� WKDW� RXU� VWXG\� LV� WKH�¿UVW� VWXG\� WR� H[SODLQ� WKH�
advantages of paper clips as the usage of an alternative, 
cheap and effective scleral depression method in ROP ex-
amination, since there has been no previous study on the 
use of paper clips for ROP examination. As being a pro-
spective and randomized and controlled study, we think 
that our study is valuable. As a limitation of our study, 
only 2 types of scleral depressors and a limited number of 
cases were included in our study. We think that this is the 
most important limitation of our study.
New studies that reduce ROP screening examination to 
simple methods and base them on evidence-based medi-
cine will make ROP examination easier and can be done 
in all conditions.
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CONCLUSION
Plastic-Coated Paper clips can be used all over the world 
as an alternative, effective and cheap method for ROP 
screening.
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ORIGINAL
ARTICLE

ʔ^KʳR�%VẺX�VQE

Diagnostic Effectiveness of BI-RADS 
&ODVVL¿FDWLRQ�LQ�6XVSHFWHG�%UHDVW�
/HVLRQV��$�6LQJOH�&HQWHU�([SHULHQFH�
in the West Anatolia

ù�SKHOL�0HPH�/H]\RQODUÕQGD�
%,�5$'6�6ÕQÕÀDPDVÕQÕQ�7DQÕVDO�
(WNLQOL÷L��%DWÕ�$QDGROX¶GD�7HN�
0HUNH]OL�'HQH\LP

ABSTRACT
Objective: 
,Q�WKLV�VWXG\��ZH�DLPHG�WR�LQYHVWLJDWH�WKH�KLVWRSDWKRORJLFDO�DQG�UDGLRORJLFDO�FRP-
SDWLELOLW\�RI�WKH�OHVLRQV�JURXSHG�DV�%,�5$'6��%UHDVW�,PDJLQJ�5HSRUWLQJ�DQG�'DWD�
6\VWHP��FDWHJRULHV�������DQG���ZLWK�EUHDVW�XOWUDVRQRJUDSK\��86��DQG�PDPPRJUDSK\�
DQG�SHUIRUPHG�WUX�FXW�ELRSV\��7&%��XQGHU�86�JXLGDQFH�

Material and Methods: 
%HWZHHQ�-DQXDU\������DQG�'HFHPEHU�����������FRQVHFXWLYH�IHPDOH�SDWLHQWV�ZKR�
ZHUH�GLDJQRVHG�ZLWK�%,�5$'6�������DQG���OHVLRQV�E\�86�DQG�PDPPRJUDSK\�DQG�
XQGHUZHQW�86�JXLGHG�7&%�ZHUH�UHWURVSHFWLYHO\�VFDQQHG�DQG�LQFOXGHG�LQ�WKH�VWXG\��
/HVLRQ� ORFDOL]DWLRQV�� ODUJHVW�GLDPHWHUV��ELRSV\� UHVXOWV�� DQG� WKH� UHODWLRQVKLS�RI�EH-
QLJQ�PDOLJQDQW�OHVLRQV�ZLWK�DJH�ZHUH�H[DPLQHG��1HJDWLYH�SUHGLFWLYH�YDOXH��139��
IRU�PDOLJQDQF\�LQ�%,�5$'6���OHVLRQV�DQG�SRVLWLYH�SUHGLFWLYH�YDOXH��339��IRU�PD-
OLJQDQF\�LQ�%,�5$'6���DQG���OHVLRQV�ZHUH�FDOFXODWHG�

Results: 
,Q�SDWLHQWV�ZLWK�D�PHDQ�DJH�RI����������������������WKH�SUREDELOLW\�RI�PDOLJQDQF\�
LQFUHDVHG�RYHU�WKH�DJH�RI�����7KHUH�ZDV�QR�VWDWLVWLFDO�GLIIHUHQFH�EHWZHHQ�WKH�VL]HV�
DQG� ORFDWLRQV�RI�EHQLJQ�DQG�PDOLJQDQW� OHVLRQV� �S!�������7KHUH�ZDV�D� VWDWLVWLFDOO\�
VWURQJ�DQG�VLJQL¿FDQW�FRUUHODWLRQ�EHWZHHQ�%,�5$'6�DQG�KLVWRSDWKRORJLFDO�GLDJQR�
VLV��S���������U ��������7KH�139�IRU�PDOLJQDQF\�LQ�%,�5$'6���OHVLRQV�ZDV��������
DQG�WKH�339�IRU�PDOLJQDQF\�LQ�%,�5$'6���DQG���OHVLRQV�ZDV�������DQG��������
UHVSHFWLYHO\�

Conclusions: 
7KH�139�UDWH�IRU�PDOLJQDQF\�LQ�%,�5$'6���OHVLRQV�LV�UHODWLYHO\�ORZ��,Q�%,�5$'6�
��OHVLRQV��WKH�339�IRU�PDOLJQDQF\�LV�ORZ�EHFDXVH�WKH�OHVLRQ�VSHFWUXP�LV�TXLWH�ZLGH��
DQG� WKH�GLYLVLRQ� LQWR�VXEFDWHJRULHV� LV� VXEMHFWLYH��7KH�339�IRU�PDOLJQDQF\� LQ�%,�
5$'6���OHVLRQV�LV�TXLWH�KLJK�
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ÖZ
Amaç: 
%X�oDOÕúPDGD��PHPH�XOWUDVRQRJUD¿VL��86��YH�PDPRJUD¿�
LOH�%,�5$'6� �%UHDVW� ,PDJLQJ�5HSRUWLQJ� DQG�'DWD� 6\V-
WHP�������YH���RODUDN�JUXSODQGÕUÕODQ�YH�86�HúOL÷LQGH�WUX�
FXW�EL\RSVL��7&%��\DSÕODQ�OH]\RQODUGDNL�KLVWRSDWRORMLN�YH�
UDG\RORMLN�X\XPOXOX÷XQ�DUDúWÕUÕOPDVÕ�DPDoODQPÕúWÕU�

Gereç ve Yöntemler: 
2FDN� �����$UDOÕN� ����� WDULKOHUL� DUDVÕQGD� 86� YH� PD-
PRJUD¿� LOH�%,�5$'6������YH���PHPH� OH]\RQX�VDSWDQDQ�
YH�86�HúOL÷LQGH�7&%�\DSÕODQ�DUGÕúÕN�����NDGÕQ�KDVWD�UHW-
URVSHNWLI�RODUDN�WDUDQDUDN�oDOÕúPD\D�GDKLO�HGLOGL��/H]\RQ�
ORNDOL]DV\RQODUÕ�� HQ� E�\�N� oDSODUÕ�� EL\RSVL� VRQXoODUÕ� YH�
EHQLJQ�PDOLJQ� OH]\RQODUÕQ� \DúOD� LOLúNLVL� LQFHOHQGL�� %,�
5$'6� �� OH]\RQODUÕQGD� PDOLJQLWH� LoLQ� QHJDWLI� SUHGLNWLI�
GH÷HU� �13'��� %,�5$'6� �� YH� �� OH]\RQODUÕQGD�PDOLJQLWH�
LoLQ�SR]LWLI�SUHGLNWLI�GH÷HU��33'��KHVDSODQGÕ�

Bulgular: 
<Dú�RUWDODPDVÕ���������������������RODQ�KDVWDODUGD����\Dú�
�]HULQGH�PDOLJQLWH� RODVÕOÕ÷Õ� DUWPDNWDGÕU�� %HQLJQ� YH�PD-
OLJQ� OH]\RQODUÕQ� E�\�NO�NOHUL� YH� ORNDOL]DV\RQODUÕ� DUDVÕQ-
GD�LVWDWLVWLNVHO�RODUDN�IDUN�L]OHQPHGL��S!�������%,�5$'6�
LOH� KLVWRSDWRORMLN� WDQÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� J�oO��
YH�DQODPOÕ�ELU�NRUHODV\RQ�YDUGÕ��S���������U ��������%,�
5$'6� �� OH]\RQODUGD�PDOLJQLWH� LoLQ�13'������� YH�%,�
5$'6���YH���OH]\RQODUÕQGD�PDOLJQLWH�LoLQ�33'�VÕUDVÕ\OD�
������YH�������EXOXQGX�

Sonuç: 
7&%��%,�5$'6���� �� YH� �� RODUDN� JUXSODQGÕUÕODQ� OH]\RQ-
ODUÕQ�WDQÕVÕ�LoLQ�HWNLOL�YH�J�YHQLOLU�ELU�\|QWHPGLU��%,�5$'6�
��OH]\RQODUGD�PDOLJQLWH�LoLQ�13'�QLVSHWHQ�G�ú�NW�U��%,�
5$'6��� OH]\RQODUGD�� OH]\RQ� VSHNWUXPXQXQ�JHQLúOL÷L� YH�
DOW� NDWHJRULOHUH� D\ÕUPDGDNL� VXEMHNWLI� NULWHUOHU� QHGHQL� LOH�
PDOLJQLWH�LoLQ�33'�G�ú�NW�U��%,�5$'6���OH]\RQODUGD�LVH�
PDOLJQLWH�LoLQ�33'�ROGXNoD�\�NVHNWLU�

Anahtar Kelimeler: 
0HPH�NLWOHVL��%,�5$'6��0HPH�WUX�FXW�EL\RSVL

INTRODUCTION
%UHDVW�FDQFHU�LV�WKH�PRVW�FRPPRQ�W\SH�RI�FDQFHU�LQ�ZR��
PHQ�DQG�LV�UHVSRQVLEOH�IRU�PDQ\�FDQFHU�UHODWHG�GHDWKV�LQ�
ZRPHQ�OLYLQJ�LQ�GHYHORSHG�DQG�GHYHORSLQJ�VRFLHWLHV������
%UHDVW�FDQFHUV�DUH�XVXDOO\�HSLWKHOLDO�WXPRUV�RI�GXFWDO�DQG�
OREXODU�RULJLQ������0DQ\�EUHDVW�FDQFHUV�SUHVHQW�ZLWK�D�SDO-
SDEOH�PDVV��DQ�LQÀDPPDWRU\�OHVLRQ��QLSSOH�GLVFKDUJH��DQG�
PDPPRJUDSKLF�DEQRUPDOLWLHV�����

,Q� UHFHQW� \HDUV�� EUHDVW� OHVLRQV� FDQ�EH�GHWHFWHG� LQ� VPDOO-
HU�VL]HV�ZLWK�VXFFHVVIXO�VFUHHQLQJ�SURJUDPV�DQG�KLJK�UH��
VROXWLRQ� UDGLRORJLFDO� LPDJLQJ� ����� 7KH� %UHDVW� ,PDJLQJ�
5HSRUWLQJ� DQG� 'DWD� 6\VWHP� �%,�5$'6�� JXLGHV� UDGLR-
ORJLFDO� UHSRUWLQJ�RI� EUHDVW� OHVLRQV� DQG�JXLGHV� WUHDWPHQW��
&ODVVL¿FDWLRQ� FRPSULVHV� VHYHQ� FDWHJRULHV� DQG� SURYLGHV�
FRPPXQLFDWLRQ� EHWZHHQ� UDGLRORJLVWV� DQG� FOLQLFLDQV� ����
����&XUUHQWO\��H[FLVLRQDO�ELRSV\� LV�QRW� WKH�¿UVW�FKRLFH� LQ�
WKH�KLVWRSDWKRORJLFDO� HYDOXDWLRQ�RI� EUHDVW� OHVLRQV�GXH� WR�
ERWK�WKH�SV\FKRORJLFDO�DQG�SK\VLRORJLFDO�VWUHVV�RQ�WKH�SD-
WLHQW�DQG�WKH�FRVW���������6WDQGDUG�LQWHUYHQWLRQDO�PHWKRGV�
LQ�HYDOXDWLQJ�EUHDVW�OHVLRQV�VXVSLFLRXV�IRU�FDQFHU�DUH�WKLQ�
DQG�WKLFN�QHHGOH�ELRSVLHV��0RVW�EUHDVW�PDOLJQDQW�OHVLRQV�
DUH� VROLG�� DQG� WUX�FXW� ELRSV\� �7&%�� LV� RQH� RI� WKH� EDVLF�
PHWKRGV� WR� HYDOXDWH� VROLG� EUHDVW�PDVVHV��7&%� KDV� KLJK�
DFFXUDF\� DQG� KDV� UHSODFHG�¿QH� QHHGOH� DVSLUDWLRQ� ELRSV\�
RYHU�WLPH�GXH�WR�WKH�ORZ�QXPEHU�RI�FRQWURYHUVLDO�UHSRUWV��
7&%�KDV�KLJK�VHQVLWLYLW\�DQG�VSHFL¿FLW\��:KHQ�PDOLJQDQ-
F\�LV�GHWHFWHG��LW�LV�HDVLHU�WR�FDWHJRUL]H�FDQFHU�DQG�UHFHS-
WRU�VWXGLHV�FDQ�EH�GRQH�HDVLO\��7KXV��D�EHWWHU�SUHRSHUDWLYH�
WUHDWPHQW�SODQ�FDQ�EH�PDGH����������

7KLV�VWXG\�DLPHG�WR�LQYHVWLJDWH�WKH�KLVWRSDWKRORJLFDO�DQG�
UDGLRORJLFDO� FRPSDWLELOLW\� RI� OHVLRQV� HYDOXDWHG� DV� %,�
5$'6� FDWHJRULHV� ��� ��� DQG� �� E\� EUHDVW� XOWUDVRQRJUDSK\�
�86�� DQG�PDPPRJUDSK\� DQG� LQ�ZKRP�86�JXLGHG�7&%�
ZDV�SHUIRUPHG�LQ�WKH�OLJKW�RI�FXUUHQW�OLWHUDWXUH�

MATERIAL and METHODS
7KLV� VWXG\� UHWURVSHFWLYHO\� DQDO\]HG�SDWLHQWV�ZKR�XQGHU-
ZHQW�86�JXLGHG�EUHDVW�7&%�LQ�WKH�5DGLRORJ\�'HSDUWPHQW�
RI� ,VSDUWD�&LW\�+RVSLWDO� EHWZHHQ� -DQXDU\� ����� DQG�'H-
FHPEHU�������3DWLHQWV�ZLWK�%,�5$'6����%,�5$'6����DQG�
%,�5$'6���EUHDVW�OHVLRQV�LQ�WKH�86�DQG�PDPPRJUDSK\�
ZHUH� LQFOXGHG� LQ� WKH� VWXG\�� 3ULRU� WR� WKH� VWXG\�� UHVHDUFK�
SHUPLVVLRQ�ZDV�REWDLQHG�IURP�WKH�0LQLVWU\�RI�+HDOWK�RI�
WKH�5HSXEOLF� RI�7XUNH\��$IWHU� REWDLQLQJ�ZULWWHQ� SHUPLV-
VLRQ� IURP� WKH� KRVSLWDO� PDQDJHPHQW�� HOHFWURQLF� KRVSLWDO�
GDWD�ZHUH�H[DPLQHG��7KLV�UHVHDUFK�FRPSOLHV�ZLWK�DOO�WKH�
UHOHYDQW�QDWLRQDO�UHJXODWLRQV��LQVWLWXWLRQDO�SROLFLHV�DQG�LV�
LQ�DFFRUGDQFH�ZLWK�WKH�WHQHWV�RI�WKH�+HOVLQNL�'HFODUDWLRQ��
DQG�ZDV� DSSURYHG� E\� WKH�6�OH\PDQ�'HPLUHO�8QLYHUVLW\�
)DFXOW\� RI� 0HGLFLQH� (WKLFV� &RPPLWWHH� �DSSURYDO� QXP-
EHU�� ���������������� %UHDVW� OHVLRQV� ZHUH� UDGLRORJLFDOO\�
JURXSHG� DV� %,�5$'6� ��� %,�5$'6� ��� DQG� %,�5$'6� ��
�)LJXUH����
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7KH� ORFDWLRQ�RI� WKH� OHVLRQ� LQ� WKH�EUHDVW� LV� ULJKW�DQG� OHIW��
XSSHU�RXWHU� TXDGUDQW�� XSSHU� LQQHU�TXDGUDQW�� ORZHU�RXWHU�
TXDGUDQW�� ORZHU� LQQHU� TXDGUDQW�� DQG� UHWURDUHRODU� UHJLRQ��
3DWLHQWV�ZHUH�JURXSHG�LQWR�GHFDGHV�DFFRUGLQJ�WR�DJH��7KH�
UHODWLRQVKLS� EHWZHHQ� EHQLJQ� DQG� PDOLJQDQW� OHVLRQV� DQG�
DJH�ZDV�HYDOXDWHG��7KH�ODUJHVW�GLDPHWHU�RI�WKH�OHVLRQV�ZDV�
UHFRUGHG��$OO�SDWLHQWV�ZHUH�LQIRUPHG�LQ�GHWDLO�EHIRUH�WKH�
SURFHGXUH�� DQG� WKHLU� ZULWWHQ� FRQVHQW� ZDV� REWDLQHG�� 7KH�
SDWLHQWV�ZHUH�TXHVWLRQHG�UHJDUGLQJ�DOOHUJ\�KLVWRU\��EOHHG-
LQJ� GLDWKHVLV�� DQG� GUXJ� XVH��$� ELRSV\�ZDV� SHUIRUPHG� LQ�
DOO�SDWLHQWV�XVLQJ�D�86��7RVKLED�$SOLR������7RVKLED�0HG-
LFDO� 6\V�WHPV�� 7RN\R�� -DSDQ�� GHYLFH� DQG� DQ� ��±�� 0+]�
KLJK�IUHTXHQF\�OLQHDU�VXUIDFH�SUREH��$�VWHULOH�VKHDWK�ZDV�
SODFHG�RQ�WKH�86�SUREH��DQG�WKH�SDWLHQWV�ZHUH�SODFHG�LQ�
WKH�VXSLQH�RU�GHFXELWXV�SRVLWLRQ��GHSHQGLQJ�RQ�WKH�ORFDOL��
]DWLRQ�RI�WKH�OHVLRQ�

7KH�ELRSV\�VLWH�ZDV�VWHULOL]HG�ZLWK�SRO\YLQ\O�LRGLGH��DQG�
����PO�RI�ORFDO�DQHVWKHVLD�ZDV�DSSOLHG�WR�WKH�VNLQ�DQG�VXE-
FXWDQHRXV�UHJLRQ�ZLWK�D����*��QHHGOH�������[����PP����PO��
XQGHU�86�JXLGDQFH�7KH�ELRSV\�SURFHGXUH�ZDV�SHUIRUPHG�
ZLWK���������DQG����*��������FP�IXOO\�DXWRPDWLF�ELRSV\�
JXQV��*HRWHN�(VWDFRUH���$QNDUD��7XUNH\���)LJXUH�����

Figure 2.�8OWUDVRXQG�LPDJH�VKRZV�HFKRJHQLF�ELRSV\�QHHGOH�
�EODFN�DUURZ��

:LWK�D�SRLQWHG�VFDOSHO��DQ�LQFLVLRQ�ZDV�PDGH�DV�IDU�DV�WKH�
QHHGOH� FRXOG� HQWHU�� DQG� WKH� QHHGOH�ZDV� DGYDQFHG� WR� WKH�
HGJH�RI�WKH�PDVV�E\�UHDO�WLPH�WUDFNLQJ�DORQJ�WKH�ORQJ�D[LV�
RI�WKH�SUREH��$W�OHDVW�WZR�VDPSOHV�ZHUH�WDNHQ�IURP�HDFK�
OHVLRQ��ZLWK�WKH�V\VWHP�SHQHWUDWLQJ����PP�LQWR�WKH�OHVLRQ�
DQG�WDNLQJ����PP�ORQJ�VDPSOHV��7KH�VDPSOHV�ZHUH�VHQW�
WR�WKH�SDWKRORJ\�ODERUDWRU\�LQ�IRUPRO�VROXWLRQ�LQ�D�FORVHG�
FRQWDLQHU�ZLWKRXW�GDPDJLQJ�WKHLU�LQWHJULW\��$W�WKH�HQG�RI�
WKH� SURFHGXUH�� WKH� QHHGOH� HQWU\� VLWH�ZDV� FRYHUHG�ZLWK� D�
VWHULOH�VSRQJH�DQG�FRPSUHVVHG�IRU�DERXW����PLQXWHV�

7KH�SDWLHQWV�ZHUH�LQIRUPHG�DERXW�SRVVLEOH�FRPSOLFDWLRQV�
DQG� DVNHG� WR� FRPH� IRU� FRQWURO� LQ� FDVHV� RI� VNLQ� GLVFROR��
UDWLRQ��VHYHUH�SDLQ��SHUVLVWHQFH�RI�SDLQ��DQG�VWLIIQHVV��$I-
WHU� WKH� KLVWRSDWKRORJLFDO� H[DPLQDWLRQ�� WKH� OHVLRQV� ZHUH�
JURXSHG�DV�PDOLJQDQW�DQG�EHQLJQ��DQG�EHQLJQ�DQG�PDOLJ-
QDQW�GLDJQRVHV�ZHUH�UHFRUGHG��$�QHJDWLYH�SUHGLFWLYH�YDOXH�
�139��IRU�PDOLJQDQF\�LQ�%,�5$'6���OHVLRQV�DQG�D�SRVL-
WLYH�SUHGLFWLYH�YDOXH��339��LQ�%,�5$'6���DQG���OHVLRQV�
ZHUH�FDOFXODWHG�

Statistical Analysis
6WDWLVWLFDO� DQDO\VHV�ZHUH� SHUIRUPHG� XVLQJ� 6366� �6WDWLV-
WLFDO�3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV�������VRIWZDUH��7KH�
FRQIRUPLW\�RI�WKH�YDULDEOHV�WR�WKH�QRUPDO�GLVWULEXWLRQ�ZDV�
H[DPLQHG� E\� YLVXDO� DQG� DQDO\WLFDO�PHWKRGV� �.ROPRJRU-
RY�6PLUQRZ�DQG�6KDSLUR�:LON� WHVWV���'HVFULSWLYH� VWDWLV-
WLFV� RI� VXEMHFWV�ZHUH� JLYHQ� DV� QXPEHUV� DQG� SHUFHQWDJHV�
IRU� FDWHJRULFDO� YDULDEOHV�� PHGLDQ� �PLQ�PD[��� DQG� PHDQ�
VWDQGDUG� GHYLDWLRQ� IRU� FRQWLQXRXV� YDULDEOHV�� 7KH� UHOD-
WLRQVKLS�EHWZHHQ�%,�5$'6�DQG�KLVWRSDWKRORJLFDO�YDOXHV��
ZLWK�GDWD�RQ�GHVFULSWLYH�IHDWXUHV��ZDV�LQYHVWLJDWHG�E\�OR-
JLVWLF�UHJUHVVLRQ�DQDO\VLV��3RVLWLYH�DQG�QHJDWLYH�SUHGLFWLYH�
YDOXHV�ZHUH�FDOFXODWHG�WR�HYDOXDWH�WKH�GLDJQRVWLF�SHUIRU-
PDQFH�RI�D�WUX�FXW�ELRSV\�DFFRUGLQJ�WR�WKH�%,�5$'6�FODV-
VL¿FDWLRQ��7KH�UHODWLRQVKLS�EHWZHHQ�FDWHJRULFDO�YDULDEOHV�
ZDV�DVVHVVHG�ZLWK�WKH�3HDUVRQ�FRUUHODWLRQ�WHVW��$�S�YDOXH�
OHVV�WKDQ������ZDV�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQL¿FDQW�

Figure 1.�D��$�%,�5$'6���RYDO�PDVV��ZKLWH�DUURZ���ZLWK�FLUFXPVFULEHG�PDUJLQV�DQG�SDUDOOHO�RULHQWDWLRQ��E��$�%,�
5$'6���RYDO�VKDSHG�K\SRHFKRLF�PDVV��ZKLWH�DUURZ��ZLWK�DQ�LQGLVWLQFW�PDUJLQ�
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RESULTS
7KH� VWXG\� LQFOXGHG� ���� SDWLHQWV� ZLWK� %,�5$'6� ��� %,�
5$'6���� DQG�%,�5$'6��� EUHDVW� OHVLRQV� LQ� WKH�86� DQG�
PDPPRJUDSK\�� 7KLUW\�VHYHQ� SDWLHQWV� LQ� ZKRP� 86� DQG�
PDPPRJUDSK\�ZHUH�GRQH�DW�RWKHU�KRVSLWDOV��ZLWK�D�KLVWR-
U\�RI�D�EUHDVW�ELRSV\��SDWKRORJLFDOO\�LQDGHTXDWH�RU�VXVSL-
FLRXV�UHVXOWV��RU�D�KLVWRU\�RI�EUHDVW�VXUJHU\�ZHUH�H[FOXGHG��
7KH�PHDQ�DJH�RI� WKH�����SDWLHQWV� LQFOXGHG� LQ� WKH� VWXG\�
ZDV����������������������7KH�DJH�UDQJH�ZLWK�WKH�KLJKHVW�
QXPEHU�RI�SDWLHQWV�ZDV�WKH�¿IWK�GHFDGH��7DEOH�,���

Table I. 'LVWULEXWLRQ�RI�SDWLHQW�DJHV�E\�GHFDGH

7KH�ORJLVWLF�UHJUHVVLRQ�DQDO\VLV�REVHUYHG�D�VLJQL¿FDQW�UH-
ODWLRQVKLS�EHWZHHQ�WKH�SDWLHQW
V�DJH�DQG�WKH�SDWKRORJLFDO�
GLDJQRVLV��,Q�WKH�52&�DQDO\VLV�����\HDUV�ZDV�GHWHUPLQHG�
DV�WKH�FXW�RII�YDOXH�LQ�WKH�GLVWLQFWLRQ�EHWZHHQ�EHQLJQ�DQG�
PDOLJQDQW��7KH��S��YDOXH�ZDV�EHORZ��������DQG�WKH�DUHD�
XQGHU�WKH�FXUYH��$8&��ZDV�FDOFXODWHG�DV��������)LJXUH����

Figure 3. 52&�DQDO\VLV�RI�SDWLHQW�DJH�

7KH�OHVLRQ�VL]H�UDQJHG�IURP���PP�WR����PP��ZLWK�DQ�D��
YHUDJH�VL]H�RI�������������PP��7KHUH�ZDV�QR�VWDWLVWLFDOO\�
VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�VL]HV�RI�PDOLJQDQW�DQG�
EHQLJQ�OHVLRQV��S!��������������������RI�WKH�OHVLRQV�ZHUH�
RQ�WKH�ULJKW��DQG������������ZHUH�RQ�WKH�OHIW��7KH�PDVVHV�
ZHUH�LQ�WKH�XSSHU�RXWHU�TXDGUDQW�LQ�������������SDWLHQWV��
7KHUH�ZHUH���� OHVLRQV� �������� LQ� WKH� ORZHU� LQQHU�TXDG-
UDQW�������������LQ�WKH�XSSHU�LQQHU�TXDGUDQW�������������
OHVLRQV�LQ�WKH�ORZHU�RXWHU�TXDGUDQW��DQG�����������OHVLRQV�
LQ�WKH�UHWURDUHRODU�UHJLRQ��
7KHUH�ZDV�QR�VWDWLVWLFDO�GLIIHUHQFH�EHWZHHQ�WKH� ORFDOL]D-
WLRQ�RI�EHQLJQ�DQG�PDOLJQDQW�OHVLRQV�LQ�WKH�EUHDVW��S!�������

,Q�WKH�UDGLRORJLFDO�H[DPLQDWLRQ�������������RI�WKH�OHVLRQV�
ZHUH�FODVVL¿HG�DV�%,�5$'6���������������DV�%,�5$'6�
���DQG������������DV�%,�5$'6����,Q�WKH�KLVWRSDWKRORJL-
FDO�H[DPLQDWLRQ�����������RI�WKH�OHVLRQV�ZHUH�EHQLJQ�����
������ZHUH�PDOLJQDQW��DQG��� �����ZHUH�GXFWDO�FDUFLQR-
PD� LQ� VLWX� �'&,6���2I� WKH�PDOLJQDQW� FDVHV�� ��� ��������
QRQ�VSHFL¿F� LQYDVLYH� GXFWDO� FDUFLQRPDV�� �� ����� OREXODU�
FDUFLQRPDV��DQG����������PXFLQRXV�FDUFLQRPD�ZHUH�GH-
WHFWHG�������������RI�WKH����EHQLJQ�OHVLRQV�ZHUH�¿EURF\V-
WLF�FKDQJHV��7DEOH�,,��

Table II.�)UHTXHQFLHV�RI�EHQLJQ�DQG�PDOLJQDQW�GLDJQRVHV�LQ�WKH�SDWLHQW�
SRSXODWLRQ

7KH� IUHTXHQFLHV� RI�PDOLJQDQW� DQG� EHQLJQ� OHVLRQV� LQ�%,�
5$'6�������DQG���JURXSV��H[FOXGLQJ�OHVLRQV�GLDJQRVHG�DV�
'&,6��DUH�VKRZQ�LQ�)LJXUH����

Figure 4. %HQLJQ�PDOLJQDQW�GLDJQRVLV�IUHTXHQFLHV�LQ�%,�5$'6�������DQG�
��OHVLRQV�

$�VWDWLVWLFDOO\�VWURQJ�DQG�VLJQL¿FDQW�FRUUHODWLRQ�ZDV�IRXQG�
EHWZHHQ�%,�5$'6�DQG�KLVWRSDWKRORJLFDO�GLDJQRVLV�
�S���������U� ���������7DEOH�,,,��

Table III.�5HODWLRQVKLS�EHWZHHQ�%,�5$'6�FODVVL¿FDWLRQ�DQG�KLVWRSDWKR-
ORJLFDO�GLDJQRVLV
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7KH� 139� IRU� PDOLJQDQF\� LQ� WKH� %,�5$'6� �� JURXS� ZDV�
�������DQG�WKH�339�IRU�PDOLJQDQF\�LQ�WKH�%,�5$'6���DQG�
��JURXSV�ZDV�������DQG��������UHVSHFWLYHO\��)RXUWHHQ�*�EL-
RSV\�QHHGOHV�ZHUH�XVHG�LQ�WZR������SDWLHQWV�����*�QHHGOHV�LQ�
����������SDWLHQWV��DQG����*�ELRSV\�QHHGOHV�LQ�������������
SDWLHQWV��,Q�WKUHH��������SDWLHQWV��KHPDWRPDV�ZHUH�GHWHFW-
HG��ZKLFK�UHVRUEHG�LQ�DSSUR[LPDWHO\����GD\V�DQG�ERWKHUHG�
WKH�SDWLHQWV�VLJQL¿FDQWO\��0LQRU�KHPDWRPDV�ZLWK�VOLJKW�VNLQ�
GLVFRORUDWLRQ�DQG�PLOG�KDUGQHVV�RQ�SDOSDWLRQ�ZHUH�REVHUYHG�
LQ�����������SDWLHQWV��3VHXGRDQHXU\VP�ZDV�REVHUYHG�LQ���
�������SDWLHQW�LQ�ZKRP����*�QHHGOH�ZHUH�XVHG�

DISCUSSION
7KH� UHVXOWV� RI� WKH� SUHVHQW� VWXG\� VKRZHG� WKDW� SDWLHQW� DJH�
ZDV�VLJQL¿FDQWO\�UHODWHG�WR�WKH�SDWKRORJLFDO�GLDJQRVLV��ZLWK�
D�FXW�RII�YDOXH�RI����\HDUV�GLVWLQJXLVKLQJ�EHWZHHQ�EHQLJQ�
DQG�PDOLJQDQW�FDVHV��/HVLRQ�VL]H�GLG�QRW�GLIIHU�VLJQL¿FDQW-
O\� EHWZHHQ� PDOLJQDQW� DQG� EHQLJQ� FDVHV�� 7KH� ORFDOL]DWLRQ�
RI�OHVLRQV�LQ�WKH�EUHDVW�GLG�QRW�VKRZ�D�VWDWLVWLFDO�GLIIHUHQFH�
EHWZHHQ�EHQLJQ�DQG�PDOLJQDQW�FDVHV��7KH�%,�5$'6�FODVVL-
¿FDWLRQ�VKRZHG�D�VWURQJ�DQG�VLJQL¿FDQW�FRUUHODWLRQ�ZLWK�WKH�
KLVWRSDWKRORJLFDO�GLDJQRVLV��ZLWK�D�KLJK�QHJDWLYH�SUHGLFWLYH�
YDOXH��������LQ�%,�5$'6����DQG�D�SRVLWLYH�SUHGLFWLYH�YDOXH�
�������LQ�%,�5$'6����IRU�PDOLJQDQF\��7KH�PDMRULW\�RI�EH-
QLJQ�OHVLRQV�ZHUH�¿EURF\VWLF�FKDQJHV�

86�JXLGHG�7&%�LV�WKH�SUHIHUUHG�PHWKRG�SULPDULO\�EHFDXVH�LW�
FDQ�EH�SHUIRUPHG�TXLFNO\�DQG�LV�DQ�LQH[SHQVLYH�PHWKRG�IRU�
WKH�GLDJQRVLV�RI�EUHDVW�OHVLRQV�������'XULQJ�WKH�SURFHGXUH��
ZKLOH�WKH�QHHGOH�HQWHUV�WKH�WLVVXH��WKH�SLHFH�WULJJHUHG�E\�WKH�
VSULQJ�V\VWHP�FXWV�WKH�WLVVXH�DQG�FROOHFWV�LW�LQ�WKH�DUHD�LQVLGH�
WKH�QHHGOH��7KH�7&%�PHWKRG�FDQ�EH�DSSOLHG�WRJHWKHU�ZLWK�
86��VWHUHRWD[LF��RU�PDJQHWLF�UHVRQDQFH�LPDJLQJ��05,���7KH�
86�JXLGHG�PHWKRG�LV�IDVWHU�DQG�PRUH�FRPIRUWDEOH��DQG�LW�LV�
XVHG�PRUH�IUHTXHQWO\�WKDQ�RWKHU�PHWKRGV����±���*�QHHGOHV�
FDQ�EH�XVHG�LQ�EUHDVW�ELRSVLHV����±�����3DWKRORJLFDO�HYDOXD-
WLRQ�FDQ�EH�PDGH�ZLWK�KLJK�DFFXUDF\�ZLWK�DSSURSULDWH�VDPS��
OHV�� ,Q� DGGLWLRQ��ZKHQ�PDOLJQDQF\� LV� GHWHFWHG�� LW� LV� HDVLHU�
WR�W\SH�WKH�FDQFHU��DQG�UHFHSWRU�VWXGLHV�FDQ�EH�GRQH�HDVLO\��
7KXV��WKH�PRVW�DSSURSULDWH�SUHRSHUDWLYH�WUHDWPHQW�SODQQLQJ�
LV�SRVVLEOH�����

:KHQ�WKH�SDWLHQW�DJHV�ZHUH�JURXSHG�DFFRUGLQJ�WR�GHFDGHV��
DV�LQ�WKH�VWXGLHV�RI�5DGKDNULVKQD�HW�DO��DQG�&KDLWDQ\D�HW�DO���
WKH�JURXS�ZLWK�WKH�KLJKHVW�IUHTXHQF\�RI�SDWLHQWV�LQ�RXU�VWXG\�
ZDV� WKH��WK�GHFDGH���������� ,Q�RXU�VWXG\�DQG� WKDW�RI�5DG-
KDNULVKQD�HW�DO��DQG�(GD�(OYHUFL�HW�DO���WKH�PRVW�IUHTXHQWO\�
GHWHFWHG�EHQLJQ�OHVLRQ�ZDV�¿EURF\VWLF�FKDQJHV���������
)LIW\�WZR����������RI����� OHVLRQV�ZHUH� UHSRUWHG�DV�¿EUR-
F\VWLF�FKDQJHV��7KH�PRVW�FRPPRQ�PDOLJQDQW�GLDJQRVLV� LQ�
RXU�VWXG\�ZDV�LQYDVLYH�GXFWDO�FDUFLQRPD��ZKLFK�FRQVWLWXWHG�
�������RI�DOO�OHVLRQV��7KLV�ZDV�VLPLODU�WR�PRVW�VWXGLHV�LQ�WKH�
OLWHUDWXUH�������±�����7DEOH�,9���

Table IV. 1XPEHU�RI�FDVHV�LQ�RXU�VWXG\�DQG�VRPH�VWXGLHV�LQ�WKH�OLWHUDWXUH��
WKH�PRVW�FRPPRQ�EHQLJQ�DQG�PDOLJQDQW�OHVLRQV

%UHDVW�FDQFHU�LV�RQH�RI�WKH�FDQFHUV�ZKRVH�LQFLGHQFH�LQFUHDV-
HV�ZLWK�DJH��)RU�WKLV�UHDVRQ��LW�LV�UHFRPPHQGHG�WKDW�SDWLHQWV�
XQGHU�WKH�DJH�RI�����ZLWKRXW�DQ\�ULVN�IDFWRUV�DQG�HYDOXDWHG�DV�
%,�5$'6����EH�IROORZHG�XS�ZLWKRXW�DQ\�LQWHUYHQWLRQ�������,Q�
RXU�VWXG\��WKH�WKUHVKROG�YDOXH�ZDV�IRXQG�WR�EH����LQ�WKH�52&�
DQDO\VLV� IRU� WKH� HYDOXDWLRQ� RI� EHQLJQ� DQG�PDOLJQDQW� OHVLRQV�
DFFRUGLQJ� WR� DJH��$FFRUGLQJO\�� WKH� SUREDELOLW\� RI�PDOLJQDQW�
OHVLRQV�LQFUHDVHV�VLJQL¿FDQWO\�LQ�SDWLHQWV�RYHU����\HDUV�RI�DJH��
2XU�GDWD�DUH�FRPSDWLEOH�ZLWK�WKH�OLWHUDWXUH�DQG�VKRZ�VLPLODUL��
WLHV�ZLWK�WKH�LQFUHDVH�LQ�WKH�LQFLGHQFH�RI�EUHDVW�FDQFHU�LQ�WKH�
SRSXODWLRQ�DFFRUGLQJ� WR�DJH��+RZHYHU�� LQ�DGGLWLRQ� WR�PDP-
PRJUDSK\��EUHDVW�86�DQG�05,�ZRXOG�EH�DSSURSULDWH�IRU�WKH�
OHVLRQV�WR�EH�FODVVL¿HG�DV�%,�5$'6����7KH�%,�5$'6���FODVVL-
¿FDWLRQ�FRQWLQXHV�WR�EH�DQ�LPSRUWDQW�SUREOHP�IRU�UDGLRORJLVWV�
DQG�FOLQLFLDQV��HVSHFLDOO\�LQ�\RXQJ�SDWLHQWV�ZKR�DUH�RXW�RI�IRO-
ORZ�XS�GXH�WR�WKH�PDOLJQDQW�ELRSV\�UHVXOW������7KH�SUREDELOLW\�
RI�PDOLJQDQF\�LQ�%,�5$'6���OHVLRQV�LV�OHVV�WKDQ�����,Q�RXU�
VWXG\��WKH�SDWKRORJ\�ZDV�UHSRUWHG�DV�EHQLJQ�LQ������������RI�
�����������OHVLRQV�HYDOXDWHG�DV�%,�5$'6����7KH�139�IRU�PD-
OLJQDQF\�LQ�%,�5$'6���OHVLRQV�ZDV��������7KH�FRPSDULVRQ�
RI�WKH�139�ZH�IRXQG�IRU�PDOLJQDQF\�LQ�%,�5$'6���OHVLRQV�
ZLWK�VRPH�VWXGLHV�LQ�WKH�OLWHUDWXUH�LV�SUHVHQWHG�LQ�7DEOH�9��:H�
WKLQN�WKDW�WKH�QHJDWLYH�SUHGLFWLYH�YDOXH�IRU�PDOLJQDQF\�PD\�EH�
KLJKHU�ZLWK�DGYDQFHG�LPDJLQJ�PHWKRGV�VXFK�DV�EUHDVW�05,�
DQG�HODVWRJUDSK\��7KLV�PD\�EH�WKH�UHDVRQ�ZK\�WKH�139�ZDV�
UHODWLYHO\�ORZ�LQ�RXU�VWXG\��,Q�RXU�VWXG\�������������RI�WKH�OH-
VLRQV�HYDOXDWHG�DV�%,�5$'6���ZHUH�GLDJQRVHG�DV�PDOLJQDQW��
DQG������������ZHUH�GLDJQRVHG�DV�EHQLJQ��7KH�PDOLJQDQF\�
UDWH�LQ�%,�5$'6���OHVLRQV�LV�UHSRUWHG�WR�EH��±�����0DOLJQDQ-
F\�UDWHV�LQ�WKLV�VWXG\�ZHUH�FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH��6LQFH�
PRVW�RI�WKH�OHVLRQV�LQ�WKLV�JURXS�DUH�EHQLJQ�OHVLRQV��LW�ZRXOG�
EH�EHQH¿FLDO� WR�HYDOXDWH�PDPPRJUDSKLF�DQG�XOWUDVRQRJUDS��
KLF�¿QGLQJV�WRJHWKHU�ZLWK�DGYDQFHG�UDGLRORJLFDO�H[DPLQDWLRQV���
%UHDVW�05,��ZKLFK�SURYLGHV�KLJK�VRIW�WLVVXH�UHVROXWLRQ��LV�LP-
SRUWDQW�LQ�WKH�HYDOXDWLRQ�RI�WKHVH�OHVLRQV�EHFDXVH�LW�RIIHUV�G\-
QDPLF�H[DPLQDWLRQ�DQG�LQFOXGHV�VRPH�VSHFLDO�VHTXHQFHV�VXFK�
DV�GLIIXVLRQ��%UHDVW�HODVWRJUDSK\�LV�DOVR�DQ�LPSRUWDQW�WHVW�WKDW�
KDV�EHHQ�UHSRUWHG�WR�EH�XVHIXO�LQ�WKH�GLIIHUHQWLDWLRQ�RI�PDOLJQDQW�
DQG�EHQLJQ�OHVLRQV�����������%,�5$'6���OHVLRQV�DUH�VXEGLYLGHG�
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LQWR�%,�5$'6��D���E��DQG��F�DQG�LQFOXGH�PDQ\�OHVLRQV�� LQF��
OXGLQJ�LQÀDPPDWRU\�OHVLRQV��EUHDVW�DEVFHVVHV��DQG�K\SHUSODVLD��
7KHUH�DUH�QR�GH¿QLWLYH�GLDJQRVWLF�FULWHULD�IRU�VXEJURXSV��DQG�GLV-
FULPLQDWLRQ�LV�PDGH�DFFRUGLQJ�WR�WKH�VXVSLFLRQ�RI�PDOLJQDQF\�E\�
WKH�UDGLRORJLVW�DQG�FOLQLFLDQ�����������(GD�(OYHUFL�HW�DO��UHSRUWHG�
WKDW�WKH�339�IRU�PDOLJQDQF\�LQ�%,�5$'6���OHVLRQV�ZDV��������
ZKLOH�6DUDQJDQ�HW�DO��UHSRUWHG�LW�DV������������������,Q�RXU�VWXG\��
WKH�339�IRU�PDOLJQDQF\�LQ�%,�5$'6���OHVLRQV�ZDV�IRXQG�WR�EH�
�������DQG�LWV�FRPSDULVRQ�ZLWK�VRPH�VWXGLHV�LQ�WKH�OLWHUDWXUH�LV�
JLYHQ�LQ�7DEOH�9��:KHQ�%,�5$'6���OHVLRQV�DUH�VXE�FDWHJRUL]HG�
DV�%,�5$'6��D���E��DQG��F�DQG�KLVWRSDWKRORJLFDOO\�FRUUHODWHG�
ZLWK�%,�5$'6��E�DQG��F�OHVLRQV��WKH�339�IRU�PDOLJQDQF\�ZLOO�
EH�KLJKHU�������,Q�RXU�VWXG\��QR�VXEJURXSLQJ�ZDV�SHUIRUPHG�IRU�
%,�5$'6���OHVLRQV�7KH�SUREDELOLW\�RI�PDOLJQDQF\�LQ�%,�5$'6�
��OHVLRQV�LV�RYHU������DQG������������RI� WKH�OHVLRQV�HYDOXD��
WHG�DV�%,�5$'6���LQ�RXU�VWXG\�ZHUH�GLDJQRVHG�DV�PDOLJQDQW��
DQG����������ZHUH�GLDJQRVHG�DV�EHQLJQ��6HOYL�5DGKDNULVKQD�HW�
DO��UHSRUWHG�WKH�339�IRU�PDOLJQDQF\�LQ�%,�5$'6���OHVLRQV�DV�
��������.LP�0-�HW�DO��RYHU������DQG�&KDLWDQ\D�HW�DO��DV������
�������������,Q�RXU�VWXG\��339�IRU�PDOLJQDQF\�ZDV�IRXQG�WR�EH�
KLJK�LQ�%,�5$'6���OHVLRQV��FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH��DQG�LW�
ZDV��������7DEOH�9���

Table V. 1HJDWLYH�SUHGLFWLYH�YDOXH�DQG�SRVLWLYH�SUHGLFWLYH�YDOXH��RI��WUX�FXW�ELRS-
V\�IRU�PDOLJQDQF\�LQ�%,�5$'6�������DQG���OHVLRQV

/RFDO�DQHVWKHVLD�FRPSOLFDWLRQV�DQG�DOOHUJLF�UHDFWLRQV��WR[LFLW\��
ORFDO�DOOHUJLF�UHDFWLRQV��LGLRV\QFUDV\��DQDSK\ODFWLF�VKRFN��PD\�
RFFXU�GXULQJ�RU�LPPHGLDWHO\�DIWHU�WKH�7&%�SURFHGXUH��,QIHFWLRQ��
DEVFHVV�� KHPDWRPD�� DQHXU\VP� GHYHORSPHQW�� DQG� DQ[LHW\� DUH�
RWKHU�FRPSOLFDWLRQV�RI�WKH�SURFHGXUH�����������,QWUDYHQRXV�LQMHF-
WLRQ�DQG�KHPDWRPD�GHYHORSPHQW�UHVXOWLQJ�IURP�H[WUDYDVDWLRQ�
DUH�WKH�PRVW�FRPPRQ�FRPSOLFDWLRQV�UHODWHG�WR�ORFDO�DQHVWKHVLD�
LQMHFWLRQ�������,Q�WKH�OLWHUDWXUH��EOHHGLQJ�LV�UHSRUWHG�DV�WKH�PRVW�
FRPPRQ�FRPSOLFDWLRQ�DIWHU�WKH�7&%�SURFHGXUH��IROORZHG�E\�LQ-
IHFWLRQ�DV�WKH�VHFRQG��,W�KDV�EHHQ�HPSKDVL]HG�WKDW�FRPSOLFDWLRQV�
VXFK�DV�DQHXU\VPV��¿VWXODV��DQG�QHFURWL]LQJ�LQIHFWLRQV�DUH�UDUH�
����������7KH�PRVW�LPSRUWDQW�FRPSOLFDWLRQV�LQ�RXU�VWXG\�ZHUH�
KHPDWRPD�LQ���SDWLHQWV�DQG�SVHXGRDQHXU\VP�LQ���SDWLHQW��ZKLFK�
ERWKHUHG�WKH�SDWLHQW�VLJQL¿FDQWO\�DQG�UHVRUEHG�LQ�DSSUR[LPDWHO\�
���GD\V��$����JDXJH�QHHGOH�ZDV�XVHG�LQ�WKH�SDWLHQW�ZKR�GHYHO-
RSHG�D�SVHXGRDQHXU\VP��,Q�WKLV�SDWLHQW��WKH�YDVFXODULW\�RI�WKH�
OHVLRQ��ZKLFK�ZDV�IRXQG�WR�EH�PDOLJQDQW�DV�D�UHVXOW�RI�D�ELRSV\��
ZDV�VLJQL¿FDQWO\�KLJKHU��:H�WKLQN�WKDW�SVHXGRDQHXU\VPV�GHYH��
ORSHG�GXH�WR�WKH�XVH�RI�WKLFN�QHHGOHV�LQ�WKH�OHVLRQ�ZLWK�LQFUHDVHG�
YDVFXODULW\��0LQRU�VNLQ�GLVFRORUDWLRQ�DQG�PLQRU�KHPDWRPDV�IHOW�
DV�PLOG�KDUGQHVV�RQ�SDOSDWLRQ�RFFXUUHG�LQ����SDWLHQWV��7KH�LQFL-
GHQFH�RI�KHPDWRPD�LQ�RXU�VWXG\�LV�ORZHU�WKDQ�LQ�WKH�OLWHUDWXUH��
DQG�ZH�WKLQN�WKDW�WKLV�LV�PRVWO\�GXH�WR�WKH�XVH�RI�DQ����JDXJH�

QHHGOH�LQ�WKH�ELRSV\�SURFHGXUH�DQG�WKH�VLJQL¿FDQW�FRPSUHVVLRQ�
DSSOLHG�WR�WKH�ELRSV\�VLWH�IRU�DERXW����PLQXWHV�

Limitations of study
7KLV�VWXG\�KDV�D�UHWURVSHFWLYH�GHVLJQ��ZKLFK�PD\�LQWURGXFH�VH-
OHFWLRQ�ELDV�DQG�OLPLW� WKH�JHQHUDOL]DELOLW\�RI� WKH�¿QGLQJV��7KH�
VWXG\�DOVR�KDG�D�UHODWLYHO\�VPDOO�VDPSOH�VL]H��ZKLFK�PD\�DIIHFW�
WKH�VWDWLVWLFDO�SRZHU�DQG�SUHFLVLRQ�RI�WKH�UHVXOWV��$GGLWLRQDOO\��
WKH�VWXG\�GLG�QRW�XWLOL]H�DGYDQFHG�LPDJLQJ�WHFKQLTXHV�VXFK�DV�
EUHDVW�05,�DQG�HODVWRJUDSK\��ZKLFK�FRXOG�SURYLGH�DGGLWLRQDO�
LQIRUPDWLRQ� IRU� WKH�HYDOXDWLRQ�RI�EUHDVW� OHVLRQV��)XUWKHUPRUH��
WKH�VWXG\�GLG�QRW�VXEFDWHJRUL]H�%,�5$'6���OHVLRQV��ZKLFK�PD\�
KDYH�LQÀXHQFHG�WKH�DFFXUDF\�RI�SUHGLFWLRQV�IRU�WKLV�FDWHJRU\��)X-
WXUH�UHVHDUFK�ZLWK�ODUJHU�VDPSOH�VL]HV�DQG�SURVSHFWLYH�GHVLJQV��
LQFOXGLQJ�WKH�XVH�RI�DGYDQFHG�LPDJLQJ�PHWKRGV�DQG�VXEFODVVL-
¿FDWLRQ�RI�%,�5$'6���OHVLRQV��ZRXOG�EH�EHQH¿FLDO�WR�IXUWKHU�
YDOLGDWH�WKH�¿QGLQJV�RI�WKLV�VWXG\�

CONCLUSION
%UHDVW�WUX�FXW�ELRSV\�LV�DQ�HIIHFWLYH�DQG�UHOLDEOH�LQYDVLYH�PHWKRG�
XVHG�LQ�WKH�GLDJQRVLV�RI�OHVLRQV�JURXSHG�DV�%,�5$'6�������DQG�
��XVLQJ�86�DQG�PDPPRJUDSK\��7KH�139�UDWH�IRU�PDOLJQDQ-
F\�LQ�%,�5$'6���OHVLRQV�LV�UHODWLYHO\�ORZ��+LJKHU�139�FDQ�EH�
DFKLHYHG�ZLWK�WKH�XVH�RI�DGGLWLRQDO�UDGLRORJLFDO�PHWKRGV�VXFK�
DV�EUHDVW�05,�DQG�HODVWRJUDSK\��,Q�%,�5$'6���OHVLRQV��339�
LV�ORZ�GXH�WR�WKH�ZLGH�OHVLRQ�VSHFWUXP�DQG�VXEMHFWLYH�FULWHULD�
IRU�VXEFDWHJRUL]DWLRQ��:LWK�PRUH�REMHFWLYH�DQG�FOHDU�UXOHV�IRU�
VXEFODVVL¿FDWLRQ��PRUH�DFFXUDWH�SUHGLFWLRQV�FDQ�EH�REWDLQHG�IRU�
%,�5$'6���OHVLRQV��,Q�%,�5$'6���OHVLRQV��WKH�339�IRU�PDOLJ-
QDQF\�LV�TXLWH�KLJK�

Ethics Approval: 
7KH�VWXG\�ZDV�FRQGXFWHG�LQ�DFFRUGDQFH�ZLWK�WKH�'HFODUDWLRQ�RI�
+HOVLQNL��DQG�WKH�SURWRFRO�ZDV�DSSURYHG�E\�WKH�(WKLFV�&RPPLW-
WHH�RI�6�OH\PDQ�'HPLUHO�8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH�����
������������

&RQÀLFW�RI�,QWHUHVW��
7KH�$XWKRUV�GHFODUH�WKDW�WKH\�KDYH�QR�FRQÀLFW�RI�LQWHUHVWV�

,QIRUPHG�&RQVHQW��
,QIRUPHG�FRQVHQW�ZDV�REWDLQHG�IURP�DOO�LQGLYLGXDO�SDUWLFLSDQWV�
LQFOXGHG�LQ�WKH�VWXG\�

$YDLODELOLW\�RI�'DWD�DQG�0DWHULDOV��
7KH�GDWDVHWV�JHQHUDWHG�DQG�DQDO\]HG�GXULQJ�WKH�FXUUHQW�VWXG\�DUH�
DYDLODEOH�IURP�WKH�FRUUHVSRQGLQJ�DXWKRU���7�%����XSRQ�UHDVRQDEOH�
UHTXHVW�

Funding: 
7KLV�UHVHDUFK�UHFHLYHG�QR�H[WHUQDO�IXQGLQJ��7KH�DXWKRUV�KDYH�QR�
UHOHYDQW�DI¿OLDWLRQV�RU�¿QDQFLDO�LQYROYHPHQW�ZLWK�DQ\�RUJDQL]D-
WLRQ�RU�HQWLW\�ZLWK�D�¿QDQFLDO�LQWHUHVW�LQ�RU�¿QDQFLDO�FRQÀLFW�ZLWK�
WKH�VXEMHFW�PDWWHU�RU�PDWHULDOV�GLVFXVVHG�LQ�WKH�PDQXVFULSW��1R�
ZULWLQJ�DVVLVWDQFH�ZDV�XWLOL]HG�LQ�WKH�SURGXFWLRQ�RI�WKLV�PDQX-
VFULSW�
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6XQJ�+��)HUOD\�-��6LHJHO�5/��/DYHUVDQQH�0��6R-
HUMRPDWDUDP� ,�� -HPDO�$��%UD\�)��*OREDO�&DQFHU�
6WDWLVWLFV� ������*/2%2&$1� HVWLPDWHV� RI� LQFL-
GHQFH�DQG�PRUWDOLW\�:RUOGZLGH�IRU����FDQFHUV�LQ�
����FRXQWULHV��&$�&DQFHU�-�&OLQ������������������

5DGKDNULVKQD� 6�� *D\DWKUL�$�� &KHJX� '�� 1HHGOH�
FRUH� ELRSV\� IRU� EUHDVW� OHVLRQV��$Q� DXGLW� RI� ����
QHHGOH�FRUH�ELRSVLHV��,QGLDQ�-�0HG�3DHGLDWU�2QFRO�
����������������

<DODYDUWKL�6��7DQLNHOOD�5��3UDEKDOD�6��7DOODP�86��
+LVWRSDWKRORJLFDO� DQG� F\WRORJLFDO� FRUUHODWLRQ� RI�
WXPRUV�RI�EUHDVW��0HGLFDO�-RXUQD�ORI�'U��'��<��3D-
WLO�8QLYHUVLW\������������±���

0HQH]HV�*/��.QXWWHO�)0��6WHKRXZHU�%/��3LMQDS-
SHO�50��YDQ�GHQ�%RVFK�0$��0DJQHWLF�UHVRQDQFH�
LPDJLQJ�LQ�EUHDVW�FDQFHU��$�OLWHUDWXUH�UHYLHZ�DQG�
IXWXUH� SHUVSHFWLYHV�� :RUOG� -� &OLQ� 2QFRO� ������
��������

0R\�/��%,�5$'6�&DWHJRU\���,V�D�6DIH�DQG�(IIHF-
WLYH�$OWHUQDWLYH� WR�%LRSV\� RU� 6XUJLFDO� ([FLVLRQ��
5DGLRORJ\�������������±��

6LFNOHV�(��'¶2UVL�&��%DVVHWW�/:��$&5�%,�5$'6�
$WODV� %UHDVW� ,PDJLQJ� 5HSRUWLQJ� DQG� 'DWD� 6\V-
WHP��5HVWRQ��9D��$PHULFDQ�&ROOHJH�RI�5DGLRORJ\��
�����

6PDOOHQEXUJ�9�9�%��1HGHUHQG�-��9RRJG�$�&��&RH-
EHUJK�-�:��YDQ�%HHN�0��-DQVHQ�)�+��/RXZPDQ�
:�-��'XLMP�/�(�0��7UHQGV�LQ�EUHDVW�ELRSVLHV�IRU�
DEQRUPDOLWLHV� GHWHFWHG� DW� VFUHHQLQJ�PDPPRJUD-
SK\��D�SRSXODWLRQ�EDVHG�VWXG\�LQ�WKH�1HWKHUODQGV��
%ULWLVK�-RXUQDO�RI�&DQFHU������������������

+DWPDNHU�$5��'RQDKXH�50-��7DUSOH\�-/��3HDU-
VRQ�$6��&RVW�HIIHFWLYH�XVH�RI�EUHDVW�ELRSV\�WHFK-
QLTXHV�LQ�D�YHWHUDQV�KHDOWKFDUH�V\VWHP��7KH�$PHU-
LFDQ�-RXUQDO�RI�6XUJHU\�����������������

'R÷DQ�(��&RPSOLFDWLRQV� LQ�8OWUDVRXQG�$VVLVWHG�
%UHDVW�7UXFXW�%LRSV\�DQG�&RPSDULVRQ�ZLWK�2WKHU�
%LRSV\�0HWKRGV��0HGLFDO�-RXUQDO�RI�0XJOD�6LWNL�
.RFPDQ�8QLYHUVLW\���������������

9HUNRRLMHQ�+�0��3HHWHUV�3�+��%XVNHQV�(��.RRW�9�
&��%RUHO�5LQNHV�,��0DOL�:�3��YDQ�9URRQKRYHQ�7�-��
'LDJQRVWLF�DFFXUDF\�RI� ODUJH�FRUH�QHHGOH�ELRSV\�
IRU� QRQSDOSDEOH� EUHDVW� GLVHDVH�� D�PHWD�DQDO\VLV��
%U�-�&DQFHU������������������

%DVVHWW� /�:��0DKRQH\�0�&��$SSOH� 6�.�� ,QWHU-
YHQWLRQDO�EUHDVW�LPDJLQJ��FXUUHQW�SURFHGXUHV�DQG�
DVVHVVLQJ�IRU�FRQFRUGDQFH�ZLWK�SDWKRORJ\��5DGLRO�
&OLQ�1RUWK�$P�����������������

%LOGLULFL�7��g]GHPLU�$��'XUVXQ�$��*�UHO�.��gQDO�
%��$OWÕQRN� 0�� ,úÕN� 6�� 0HPH� OH]\RQODUÕQGD� 86�
NÕODYX]OX÷XQGD� YDNXP� GHVWHNOL� EL\RSVL� �PDP-
PRWRP�� X\JXODPDODUÕ�� ��� OH]\RQX� LoHUHQ� LON�
VRQXoODU�� 7DQÕVDO� YH� *LULúLPVHO� 5DG\RORML� ������
���������

)RUQDJH�%�'��6RQRJUDSKLFDOO\�JXLGHG�QHHGOH�EL-
RSV\�RI�QRQSDOSDEOH�EUHDVW�OHVLRQV��-�&OLQ�8OWUD-
VRXQG�����������������

1DWK� 0�� 5RELQVRQ� 7�� 7RERQ� +�� &KRXJK� '� 0��
6XPNLQ�-�+��$XWRPDWHG�ODUJH�FRUH�QHHGOH�ELRSV\�
RI�VXUJLFDOO\�UHPRYHG�EUHDVW�OHVLRQV��FRPSDULVRQ�
RI� VDPSOHV�REWDLQHG�ZLWK���������� DQG����JDXJH�
QHHGOHV��5DGLRORJ\������������������

&KDLWDQ\D�� ,19/�� 3UDEKDOD�� 6�� $QQDSXUQD� 6��
'HVKSDQGH�$�.��&RPSDULVRQ�RI�+LVWRSDWKRORJLF�
)LQGLQJV�ZLWK�%,5$'6�6FRUH�LQ�7UXFXW�%LRSVLHV�
RI� %UHDVW� /HVLRQV�� ,QGLDQ� -RXUQDO� RI� 3DWKRORJ\��
5HVHDUFK�DQG�3UDFWLFH���������������

(OYHUFL�(��%DUoD�$�1��$NWDú�+��g]VR\�$��=HQJLQ�
%��dDYXúR÷OX�0��$UD]�/��1RQSDOSDEOH�%,�5$'6�
��EUHDVWOHVLRQV��VRQRJUDSKLF�)LQGLQJV�DQG�SDWKRO-
RJ\�FRUUHODWLRQ��'LDJQRVWLF�,QWHUYHQWLRQ�5DGLROR-
J\�������������±���

6DUDQJDQ�$�� *HHWD� 5�� 5DM� 6�� 3XVKSD� %�� 6WXG\�
RI�+LVWRSDWKRORJLFDO�&RUUHODWLRQ�RI�%UHDVW�0DVV�
ZLWK� 5DGLRORJLFDO� DQG� &\WRORJLFDO� )LQGLQJV��
,265� -RXUQDO� RI� 'HQWDO� DQG� 0HGLFDO� 6FLHQFHV�
����������±��

.LP�0�-��.LP�'��-XQJ�:�+��.RR�-�6��+LVWRORJLFDO�
DQDO\VLV� RI� EHQLJQ� EUHDVW� LPDJLQJ� UHSRUWLQJ� DQG�
GDWD�V\VWHP�FDWHJRULHV��F�DQG���EUHDVW�OHVLRQV�LQ�
LPDJLQJ�VWXG\��<RQVHL�0HG�M������������������

$UVDODQ� )�� 6XEKDQ�$��5DVXO� 6�� -DODOÕ�8��<RXVXI�
0��0HKPRRG�=��.KDQ�$��6HQVLWLYLW\�DQG�VSHFL¿F-
LW\�RI�%,�5$'6�VFRULQJ�V\VWHP�LQ�FDUFLQRPD�RI�
EUHDVW�� -RXUQDO�RI� VXUJHU\�3DNLVWDQ�������������
���

-XQJ�+�.��0RRQ�+�-��.LP�0�-��.LP�(�.��%HQLJQ�
FRUH� ELRSV\� RI� SUREDEO\� EHQLJQ� EUHDVW� OHVLRQV� ��
FP�RU� ODUJHU��&RUUHODWLRQ�ZLWK�H[FLVLRQDO�ELRSV\�
DQG�ORQJ�WHUP�IROORZ�XS��8OWUDVRQRJUDSK\�������
����������
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27.

6DUGDQHOOL�)��*LXVHSSHWWL�*0��&DQDYHVH�*��&DWDO-
LRWWL�/��&RUFLRQH�6��&RVVX�(��)HGHULFR�0��0DURWWL�
/��0DUWLQFLFK�/��3DQL]]D�3��3RGR�)��'HO�7XUFR�0�
5��=XLDQL�&��$OIDQR�&��%D]]RFFKL�0��%HOOL�3��%LDQ-
FKL�6��&LORWWL�$��&DODEUHVH�0��&DUERQDUR�/��&RU-
WHVL�/��'L�0DJJLR�&��'HO�0DVFKLR�$��(VVHULGRX�
$��)DXVWR�$��*HQQDUR�0��*LURPHWWL�5��/HQ]L�5��
/XLQL�$��0DQRXNLDQ�6��0RUDVVXWW�6��0RUURQH�'��
1RUL�-��2UODFFKLR�$��3DQH�)��3DQ]DUROD�3��3RQ]RQH�
5��6LPRQHWWL�*��7RUULFHOOL�3��9DOHUL�*��,QGLFDWLRQV�
IRU�EUHDVW�PDJQHWLF� UHVRQDQFH� LPDJLQJ��&RQVHQ-
VXV� GRFXPHQW� ³$WWXDOLWD� LQ� VHQRORJLD´��)ORUHQFH�
������5DGLRO�0HG�������������������

.R�.�+��-XQJ�+�.��.LP�6�-��.LP�+��<RRQ�-�+��
3RWHQWLDO� UROH� RI� VKHDU�ZDYH� XOWUDVRXQG� HODVWRJ-
UDSK\� IRU� WKH� GLIIHUHQWLDO� GLDJQRVLV� RI� EUHDVW-
QRQ�PDVV�OHVLRQV��SUHOLPLQDU\�UHSRUW��(XU�5DGLRO�
����������������

$JUDZDO�6��$QWKRQ\�0�/��3DXO�3��6LQJK�'��$JDU-
ZDO�$��0HKDQ�$��6LQJK�$�� -RVKL�3�3��.XPDU�$��
6\HG�$��5DYL�%��5DR�6��&KRZGKXU\�1��$FFXUDF\�
RI� %UHDVW� )LQH�1HHGOH�$VSLUDWLRQ� %LRSV\� 8VLQJ�
WKH� ,QWHUQDWLRQDO�$FDGHP\�RI�&\WRORJ\�<RNRKD-
PD�6\VWHP�LQ�&OLQLFR��5DGLRORJLFDOO\�,QGHWHUPL-
QDWH�/HVLRQV��,QLWLDO�)LQGLQJV�'HPRQVWUDWLQJ�9DO-
XH� LQ�/HVLRQV�RI�/RZ�6XVSLFLRQ�RI�0DOLJQDQF\��
$FWD�&\WRO�����������������

7RUQHUR� -&��*yPH]�0��)DEUHJDW�&*��)RQW�/�$��
(VFRODU�9�5��&DxHWH�%(��&HEROODGD�$*��&RPSOL-
FDWLRQV�DIWHU�UHJLRQDO�DQHVWKHVLD��5HY�(VS�$QHVWH-
VLRO�5HDQLP�����������������

<HQLoHUL� g�� g]FDQ�g�� dXOOX�1��'HYHHU�0��7KH�
%HQH¿W� RI� 7UX�&XW� %LRSV\� LQ� %UHDVW� 0DVVHV�� -�
+DUUDQ�8QL�0HG�)DFXOW\���������������

)RQVHFD�5�-��2UDO�DQG�0D[LOORIDFLDO�6XUJHU\��3KLO-
DGHOSKLD��:%�6DXQGHUV�&RPSDQ\���������������

&DWDQL� -�+��0DWVXPRWR�5��+RULJRPH� )��7XFXQ-
GXYD�7�� &RVWHQDUR�0�� %DUURV�1��$� SLFWRULDO� UH-
YLHZ�RI�EUHDVW�ELRSV\�FRPSOLFDWLRQV��(&5�������
&������������



528

ÖZGÜN 
$5$û7,50$
Original Article

6LVWHPLN�6NOHUR]�+DVWDODUÕQGD�
2N�OHU�gQ�6HJPHQW�'H÷LúLPOHUL

2FXODU�$QWHULRU�6HJPHQW�&KDQJHV�LQ�
3DWLHQWV�ZLWK�6\VWHPLF�6FOHURVLV

ÖZ
Amaç: 
6LVWHPLN�VNOHUR]��66F��KDVWDODUÕQGD�NRUQHD�YH�GL÷HU�|Q�VHJPHQW�\DSÕODUÕQGDNL�GH÷LúLN-
OLNOHUL�J|]OHPOHPHN�

Gereç ve Yöntemler: 
%X�NDUúÕODúWÕUPDOÕ�YDND�VHULVLQH�66F�LoLQ�WDNLS�HGLOHQ����KDVWDQÕQ����J|]��GDKLO�HGLOGL��
.RQWURO�JUXEX�D\UÕFD�\Dú�YH�FLQVL\HW�DoÕVÕQGDQ�X\XPOX����NDWÕOÕPFÕQÕQ����J|]�Q��LoHUL-
\RUGX��'HPRJUD¿N�YHULOHU��RN�OHU�J|U�QW�OHPH�VRQXoODUÕ�YH�D\UÕQWÕOÕ�RN�OHU�PXD\HQH�
EXOJXODUÕ�KDVWD�GRV\DODUÕQGDQ�HOGH�HGLOGL��7�P�KDVWDODUD�WDP�RIWDOPRORMLN�PXD\HQH\H�
HN�RODUDN�NRUQHD�WRSRJUD¿VL�YH�|Q�VHJPHQW�2SWLN�.RKHUHQV�7RPRJUD¿��2.7��|Oo�P-
OHUL�\DSÕOGÕ�

Bulgular: 
.RUQHD�7RSRJUD¿VL�YH�2.7�|Oo�POHUL�DUDVÕQGD�VDQWUDO�NRUQHD�NDOÕQOÕ÷Õ��6..��DoÕVÕQGDQ�
oRN�\�NVHN�SR]LWLI�NRUHODV\RQ�YDUGÕ��NDWVD\Õ �������S���������+HP�NRUQHD�WRSRJUD¿VL�
�S �������KHP�GH�2.7��S �������LOH�|Oo�OHQ�6..��66F�KDVWDODUÕQGD�GDKD�LQFH�VDSWDQGÕ��
66F�KDVWDODUÕQGD�WRSRJUD¿�LOH�|Oo�OHQ�NRUQHD�KDFPLQGH��.+��DQODPOÕ�ELU�D]DOPD�YDUGÕ�
�S ��������2.7�LOH�NRUQHD�DOW�NDWPDQODUÕQÕQ�DQDOL]LQGH��66F�KDVWDODUÕQGD�NRUQHD�VWUR-
PD�NDOÕQOÕ÷Õ��6.���S �������YH�J|]\DúÕ�¿OP�WDEDNDVÕ�NDOÕQOÕ÷Õ��*.���S��������DQODPOÕ�
GHUHFHGH�G�ú�N�EXOXQGX��$QFDN�NRUQHD�HSLWHO� WDEDNDVÕ�NDOÕQOÕ÷Õ��S ��������%RZPDQ�
PHPEUDQ�WDEDNDVÕ�NDOÕQOÕ÷Õ��S �������YH�'HVFHPHW�PHPEUDQ�WDEDNDVÕ�NDOÕQOÕ÷Õ���������
DoÕVÕQGDQ�DQODPOÕ�NDOÕQOÕN�IDUNÕ�VDSWDQPDGÕ��.RUQHDQÕQ�|Q�\�]H\LQLQ�NHUDWRPHWUL�GLN�
�.G���S �������YH�NHUDWRPHWUL�\DWD\��.\���S �������GH÷HUOHUL��NRUQHD�DUND�\�]H\LQLQ�
.G���������YH�.\��S �������GH÷HUOHUL��|Q�NDPDUD�GHULQOL÷L����������|Q�NDPDUD�KDFPL�
��������YH�WRSRJUD¿�LOH�|Oo�OHQ�|Q�NDPDUD�DoÕVÕ���������DoÕVÕQGDQ�DQODPOÕ�GH÷LúLP�VDS-
WDQPDGÕ�

Sonuç: 
6..�� *.�� 6.� YH� .+� 66F� KDVWDODUÕQGD� DQODPOÕ� úHNLOGH� D]DOPDNWDGÕU�� %X� VHEHSOH�
KDVWDOÕ÷ÕQ�NRQWURO�QGH�EX�SDUDPHWUHOHULQ�\DNÕQGDQ�WDNLEL�ELU�\RO�J|VWHULFL�RODELOLU�

Anahtar Kelimeler: 
$QWHULRU�J|]�VHJPHQWL��.RUQHD�WRSRJUD¿VL��2SWLN�NRKHUHQV�WRPRJUD¿��6LVWHPLN�VNOHUR]

Correspondence address
=E^�̉QE�EHVIWM

Cite this article as
&Y�QEOEPIHI�]ET�PEGEO�EX�J

%OH�8�T�(��������������������

ahmetkursadsakallioglu@gmail.com

+IPM̉�XEVMLM���6IGIMZIH� �����%˓YWXSW�����
/EFYP�8EVMLM���%GGITXIH� �����%VEP�O�����
)�=E]�R�8EVMLM���)�4YFPMWLIH������)]PʳP�����

%LQIX�/ʳV̉EH�7%/%00-3˒09
8VEO]E�ʘRMZIVWMXIWM�
8�T�*EOʳPXIWM�+ʯ^�,EWXEP�OPEV��%REFMPMQ�(EP���
)HMVRI��8ʳVOM]I�

7EOEPP�S˓PY�%/���/EPOER�/)���+EVMT�6���
+ʳʡPʳ�,���)QQYRKMP�,�
7MWXIQMO�7OPIVS^�,EWXEPEV�RHE�3OʳPIV�
ʔR�7IKQIRX�(I˓M̉MQPIVM

%LQIX�/ʳV̉EH�7%/%00-3˒09
8VEO]E�ʘRMZIVWMXIWM�
8�T�*EOʳPXIWM�+ʯ^�,EWXEP�OPEV��%REFMPMQ�(EP���
)HMVRI��8ʳVOM]I�

36'-(�-(���������������������

/ʳFVE�)VSP�/%0/%2
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ABSTRACT
Objective: 
7R�REVHUYH�FKDQJHV�LQ�WKH�FRUQHD�DQG�RWKHU�DQWHULRU�VHJPHQW�
VWUXFWXUHV�LQ�SDWLHQWV�ZLWK�V\VWHPLF�VFOHURVLV��66F��

Material and Methods: 
7KLV� FRPSDUDWLYH� FDVH� VHULHV� LQFOXGHG� ��� H\HV� RI� ��� SD-
WLHQWV�IROORZHG�IRU�66F��7KH�FRQWURO�JURXS�DOVR�LQFOXGHG����
H\HV�RI����DJH��DQG�VH[�PDWFKHG�SDUWLFLSDQWV��'HPRJUDSKLF�
GDWD��RFXODU� LPDJLQJ�UHVXOWV��DQG�GHWDLOHG�RFXODU�H[DPLQD-
WLRQ�¿QGLQJV�ZHUH�REWDLQHG�IURP�SDWLHQW�¿OHV��,Q�DGGLWLRQ�WR�
WKH�FRPSOHWH�RSKWKDOPRORJLFDO�H[DPLQDWLRQ��FRUQHDO�WRSRJ-
UDSK\�DQG�DQWHULRU�VHJPHQW�RSWLFDO�FRKHUHQFH�WRPRJUDSK\�
�2&7��PHDVXUHPHQWV�ZHUH�SHUIRUPHG�RQ�DOO�SDWLHQWV�

Results: 
7KHUH�ZDV�D�KLJKO\�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�FRUQHDO�WR-
SRJUDSK\�DQG�2&7�PHDVXUHPHQWV�LQ�WHUPV�RI�FHQWUDO�FRU-
QHDO� WKLFNQHVV� �&&7�� �FRHI¿FLHQW ������� S��������� &&7�
PHDVXUHG�E\�ERWK�FRUQHDO�WRSRJUDSK\��S �������DQG�2&7�
�S �������ZDV� IRXQG� WR�EH� WKLQQHU� LQ�66F�SDWLHQWV��7KHUH�
ZDV�D�VLJQL¿FDQW�GHFUHDVH�LQ�FRUQHDO�YROXPH��&9��PHDVXUHG�
E\�WRSRJUDSK\�LQ�66F�SDWLHQWV��S ��������,Q�WKH�DQDO\VLV�RI�
FRUQHDO� VXEOD\HUV� E\�2&7�� FRUQHDO� VWURPD� WKLFNQHVV� �67��
�S �������DQG�WHDU�¿OP�OD\HU�WKLFNQHVV��77���S��������ZHUH�
IRXQG� WR�EH� VLJQL¿FDQWO\� ORZHU� LQ�66F�SDWLHQWV��+RZHYHU��
WKHUH� ZDV� QR� VLJQL¿FDQW� GLIIHUHQFH� LQ� WKLFNQHVV� LQ� WHUPV�
RI� FRUQHDO� HSLWKHOLDO� OD\HU� WKLFNQHVV� �S ��������%RZPDQ
V�
PHPEUDQH�OD\HU�WKLFNQHVV��S ��������DQG�'HVFHPHW
V�PHP-
EUDQH� OD\HU� WKLFNQHVV� �S �������� .HUDWRPHWU\� VWHHS� �.V��
�S ��������NHUDWRPHWU\�ÀDW��.I���S �������YDOXHV�RI�WKH�DQ-
WHULRU�VXUIDFH�RI�WKH�FRUQHD��.V��S ��������DQG�.I��S �������
YDOXHV�RI�WKH�SRVWHULRU�VXUIDFH�RI�WKH�FRUQHD��DQWHULRU�FKDP-
EHU� GHSWK� �S �������� DQWHULRU� FKDPEHU� YROXPH� �S ��������
DQG�DQWHULRU�FKDPEHU�DQJOH��S �������PHDVXUHG�E\�WRSRJ-
UDSK\�ZHUH�QRW�IRXQG�WR�EH�VLJQL¿FDQW�EHWZHHQ�WKH�JURXSV�

Conclusion: 
&&7��77��67��DQG�&9�DUH�VLJQL¿FDQWO\�UHGXFHG�LQ�66F�SD-
WLHQWV��)RU�WKLV�UHDVRQ��FORVH�PRQLWRULQJ�RI�WKHVH�SDUDPHWHUV�
LQ�WKH�FRQWURO�RI�WKH�GLVHDVH�PD\�EH�D�JXLGH�

Key Words: 
$QWHULRU�H\H�VHJPHQW��&RUQHDO� WRSRJUDSK\��2SWLFDO�FRKHU-
HQFH�WRPRJUDSK\��6\VWHPLF�VFOHURVLV

*ø5øù
6LVWHPLN�VNOHUR]��66F���GHULGH�ORNDOL]H�RODELOHQ�YH\D�YLVVH��
UDO� RUJDQODUD� \D\ÕODELOHQ�� YDVN�ORSDWL� YH� SHUVLVWDQ�¿EUR]LV�
LOH�NDUDNWHUL]H�ELU�NURQLN�RWRLPP�Q�ED÷�GRNXVX�KDVWDOÕ÷ÕGÕU�
�����+DVWDOÕN�N�UHVHO�ELU�GD÷ÕOÕPD�YH�������\Dú�DUDVÕQGDNL�
NLúLOHUGH�HQ�\�NVHN�LQVLGDQVD�VDKLSWLU��.DGÕQODU�HUNHNOHUGHQ�
�o�NDW�GDKD�VÕN�HWNLOHQLU�YH�EX�RUDQ�NDGÕQODUGD�GR÷XUJDQOÕN�
\DúÕQÕQ�RUWDODUÕQGD�YH�VRQODUÕQGD�VHNL]�NDWD�NDGDU�oÕNDU������
+DVWDOÕ÷ÕQ�LNL� WHPHO�DOW� WLSL�EXOXQPDNWDGÕU��6ÕQÕUOÕ�NXWDQ|]�
VNOHURGHUPD� YH� GLII�]� NXWDQ|]� VNOHURGHUPD�� +DVWDODUGD�
FLOW�� NDV�LVNHOHW� VLVWHPL�� JDVWURLQWHVWLQDO� VLVWHPL�� VROXQXP�

VLVWHPL�� UHQDO� NRPSOLNDV\RQODU� YH� J|]�D÷Õ]� NXUXOX÷X� JLEL�
oHúLWOL�SDWRORMLOHU�LOH�ELUOLNWH�5D\QDXG�IHQRPHQL�RUWD\D�oÕND��
ELOLU�� 3XOPRQHU� LQWHUVWLV\HO� ¿EUR]LV� YH� SXOPRQHU� DUWHUL\HO�
KLSHUWDQVL\RQ�� VLVWHPLN� VNOHUR]XQ� HN� FLGGL� NRPSOLNDV\RQ-
ODUÕGÕU������$\UÕFD�KDVWDOÕ÷ÕQ�|QHPOL�ELU�|]HOOL÷L��oR÷XQOXNOD�
WLS�,�YH�,,,�ROPDN��]HUH�DUWDQ�NROODMHQ�ELULNLPLQH�VHNRQGHU�
GHULGHNL�GL÷HU�ED÷�GRNXVX�ELOHúHQOHULQLQ�QHGHQ�ROGX÷X�GHUL�
HQGXUDV\RQX�YH�NDOÕQODúPDVÕGÕU��������
66F
�QLQ�oRN�VD\ÕGD�RN�OHU�EXOJXVX�YDUGÕU�YH�NRUQHDGDNL�EH-
OLUWLOHU�EXQODUGDQ�ED]ÕODUÕGÕU������6WURPD�NRUQHD�NDOÕQOÕ÷ÕQÕQ�
���
�ÕQÕ�ROXúWXUXU�YH�WLS�,�NROODMHQ�DoÕVÕQGDQ�]HQJLQGLU��6WUR-
PDGD�WLS�,,,�NROODMHQ�GH�G�ú�N�NRQVDQWUDV\RQODUGD�EXOXQXU��
7LS� ,,,� NROODMHQ� |]HOOLNOH� \DUD� L\LOHúPHVL�� LQÀDPDV\RQ� YH�
oHúLWOL� SDWRORMLN� KDVWDOÕNODU� VÕUDVÕQGD� \�NVHOLU� ���� ���� .RU-
QHD�� \�NVHN� NROODMHQ� ELOHúLPL� LOH� ELUOLNWH� NRQMRQNWLYD� YH�
HSLVNOHUD\D� RODQ� \DNÕQOÕ÷Õ� QHGHQL\OH� |]HOOLNOH� ED÷� GRNX-
VX� KDVWDOÕNODUÕQD� \DWNÕQGÕU� ����� %X� QHGHQOH�� EX� oDOÕúPDGD�
66F�KDVWDODUÕQGD�NRUQHD�YH�GL÷HU�|Q�VHJPHQW�\DSÕODUÕQGDNL�
GH÷LúLNOLNOHUL�J|]OHPOHPH\L�DPDoODGÕN�

GEREÇ ve YÖNTEMLER
%X� NDUúÕODúWÕUPDOÕ� YDND� VHULVL�� ELU� �QLYHUVLWH� WÕS� IDN�OWHVL�
KDVWDQHVL� URPDWRORML�NOLQL÷LQGH�66F�QHGHQL\OH� WDNLS�HGLOHQ�
YH� NRQWURO� DPDFÕ� LOH� J|]� SROLNOLQL÷LQH� NRQV�OWH� HGLOHQ� ���
KDVWDQÕQ����J|]�QGH�\�U�W�OG���.RQWURO�JUXEX�LVH�\Dú�YH�FLQ-
VL\HW�DoÕVÕQGDQ�X\XPOX����NDWÕOÕPFÕQÕQ����J|]�Q��LoHUPHN-
WHGLU��66F�GÕúÕQGD�LPP�QRORMLN�KDVWDOÕN�|\N�V��RODQ��JHoL��
ULOPLú�RN�OHU�FHUUDKL�|\N�V��YH\D�PXD\HQH�VÕUDVÕQGD�RN�OHU�
ELU� KDVWDOÕN� VHEHEL\OH� RIWDOPRORMLN� WHGDYL� NXOODQDQ� �JOR-
NRP��NXUX�J|]��NHUDWLW�YE����NHUDWRNRQXV�NHUDWRJOREXV�YH\D�
RN�OHU� WUDYPD�|\N�V�� JLEL� NRUQHDO� WRSRJUD¿� GH÷LúLNOL÷LQH�
VHEHS� RODELOHFHN� KDVWDOÕ÷Õ� RODQ� KDVWDODU� oDOÕúPD� JUXEXQD�
GDKLO�HGLOPHGL��+DVWDODUÕQ� WÕEEL�ND\ÕWODUÕQGDQ�\Dú�YH�FLQVL-
\HW�JLEL�GHPRJUD¿N�YHULOHU��J|]�J|U�QW�OHPH� VRQXoODUÕ�YH�
D\UÕQWÕOÕ�J|]�PXD\HQH�EXOJXODUÕ�HOGH�HGLOGL��7�P�KDVWDODUD�
HQ� L\L� G�]HOWLOPLú� J|UPH� NHVNLQOL÷L�PXD\HQHVL� �PLQLPXP�
o|]�Q�UO�N� DoÕVÕQÕQ� ORJDULWPDVÕ� �/RJ0$5�� VLVWHPL\OH���
EL\RPLNURVNRSL� LOH� |Q� VHJPHQW� PXD\HQHVL�� IXQGRVNRSLN�
PXD\HQH�YH�*ROGPDQQ�DSODQDV\RQ�WRQRPHWUHVL� LOH�J|]�LoL�
EDVÕQFÕ� |Oo�P�� GDKLO� WDP� RIWDOPRORMLN� PXD\HQH� \DSÕOGÕ��
+DVWDODUGD�EOHIDULW�PHLERPLW�YDUOÕ÷Õ�|]HOOLNOH�WDUDQGÕ��7�P�
KDVWDODUD�|Q�VHJPHQW�\DSÕODUÕQÕ�GH÷HUOHQGLUPHN�LoLQ�NRUQHD�
WRSRJUD¿VL�YH�|Q�VHJPHQW�RSWLN�NRKHUHQV�WRPRJUD¿��2.7��
|Oo�POHUL�\DSÕOGÕ�
.XUX�J|]�YDUOÕ÷ÕQÕQ�VDSWDQPDVÕ�DPDFÕ�LOH�W�P�NDWÕOÕPFÕODUD�
6FKLUPHU� WHVWL�X\JXODQGÕ��3URVHG�U�|QFHVLQGH�\DOQÕ]FD�ED-
]DO� J|]\DúÕ� VDOJÕVÕQÕQ� |Oo�OPHVLQL� VD÷ODPDN� LoLQ� KHU� LNL�
J|]H�ELUHU�GDPOD�WRSLNDO�DQHVWH]LN�RODUDN�3URSDUDNDLQ������
LoHUHQ� J|]� GDPODVÕ� �$OFDLQH��$OFRQ��$%'�� GDPODWÕOÕS� ELU�
SHoHWH�LOH�J|]OHU�KD¿IoH�EDVWÕUÕODUDN�NXUXODQGÕ��+DVWD\D�\X-
NDUÕ� EDNPDVÕ� WDOLPDWÕ� YHULOLUGL� YH� KDVWDQÕQ� DOW� J|]� NDSD÷Õ�
DúD÷Õ�oHNLOGL��7HVW�úHULGLQLQ�E�N�OP�ú�XFX��DOW�J|]�NDSD÷ÕQÕQ�
SDOSHEUDO� NRQMRQNWLYDVÕ� LOH� J|]�Q� EXOEHU� NRQMRQNWLYDVÕ�
DUDVÕQGD�NDODFDN�úHNLOGH�J|]H�\HUOHúWLULOGL��*|]OHU����GDNLND�
V�UH\OH�NDSDWÕOGÕ��%Hú�GDNLND�VRQUD�KDVWDGDQ�KHU�LNL�J|]�Q��
DoPDVÕ�YH�WHVW�úHULWOHULQLQ�oÕNDUÕODELOPHVL�LoLQ�\XNDUÕ\D�EDN-
PDVÕ�LVWHQGL��ùHULWOHULQ�QHPOHQPLú�DODQÕQÕQ�X]XQOX÷XQD�J|UH�
6FKLUPHU�WHVW�SXDQÕ�EHOLUOHQGL�
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.RUQHD�WRSRJUD¿VL�|Oo�P�WHNQL÷L

.RUQHD� WRSRJUD¿VL� 3HQWDFDP� �6FKHLPSÀXJ� J|U�QW�OHPH�
VLVWHPL�2FXOXV��:HW]ODU��$OPDQ\D��LOH�\DSÕOGÕ��7�P�|Oo�P-
OHU�� SXSLO� GLODWDV\RQX� \DSÕOPDGDQ� HúLW� ÕúÕN� NRúXOODUÕ� DOWÕQ-
GD� \DSÕOGÕ�� <DOQÕ]FD� 3HQWDFDP� \D]ÕOÕP� VLVWHPL� WDUDIÕQGDQ�
RQD\ODQDQ�\�NVHN�NDOLWHOL�WRSRJUD¿N�|Oo�POHU�NDEXO�HGLOGL��
$QDOL]�LoLQ�3HQWDFDP�\D]ÕOÕPÕQGDQ�HOGH�HGLOHQ�YHULOHU�NXO-
ODQÕOPÕúWÕU��ùHNLO����

gQ�VHJPHQW�2.7�|Oo�P�WHNQL÷L
.RUQHD� |Oo�POHUL� LoLQ� &LUUXV� \�NVHN� o|]�Q�UO�NO�� 2.7�
�PRGHO� ������ &DUO� =HLVV� 0HGLWHF�� 'XEOLQ�� .DOLIRUQL\D��
$%'�� |Q� VHJPHQW� PRG�O�� NXOODQÕOGÕ�� 6DQWUDO� NRUQHDQÕQ�
J|U�QW�OHUL� LoLQ� |Q� VHJPHQW� EHú� oL]JLOL� UDVWHU� PRGX� NXO-
ODQÕOGÕ��7�P�J|U�QW�OHU� D\QÕ� LQFHOHPH� V�UHVLQGH� HQ� D]� �o�
NH]�WDUDQGÕ��(OGH�HGLOHQ�HQ�QHW�J|U�QW���VLQ\DO�J�F��������
RODFDN� úHNLOGH� EHOLUOHQGL� YH� HQ� QHW� J|U�QW�OHU� LoLQ� NRUQHD�
DOW�NDWPDQ�DQDOL]L�\DSÕOGÕ��*|U�QW�OHUL�DQDOL]�HGHQ�GRNWRUXQ�
�$.6���NDWÕOÕPFÕODU�LOH�LOJLOL�ELOJLVL�\RNWX��ùHNLO����

ùHNLO����2FXOXV�3HQWDFDP�NRUQHD�WRSRJUD¿VL�NXOODQÕFÕ�DUD\�]��

ùHNLO����&LUUXV�\�NVHN�o|]�Q�UO�NO��RSWLN�NRKHUHQV�WRPRJUD¿�LOH�NRUQHD�|Oo�P�Q�Q�D\UÕQWÕODUÕ��
$��.RUQHD�DOW�NDWPDQODUÕQÕ�|OoPHN�LoLQ�&LUUXV�\�NVHN�o|]�Q�UO�NO��RSWLN�NRKHUHQV�WRPRJUD¿�DUD\�]��
%��.RUQHD�DOW�NDWPDQODUÕQÕQ�WDQÕPODQPDVÕQÕ�NROD\ODúWÕUPDN�LoLQ�NRUQHD�DSHNVLQLQ�WDP�HNUDQ�J|U�QW�V���*. �*|]\DúÕ�¿OP�WDEDNDVÕ�NDOÕQOÕ÷Õ��(. �(SLWHO�WDEDNDVÕ�NDOÕQOÕ÷Õ��HSLWHOLQ�
GÕú�\�]H\LQH�NDUúÕOÕN�JHOHQ�NÕUPÕ]Õ�oL]JL�LOH�ELULQFL�\HúLO�KLSHUUHÀHNWLI�WDEDNDQÕQ�GÕú�\�]H\L�DUDVÕQGDNL�DODQ��%. �%RZPDQ�PHPEUDQ�WDEDNDVÕ�NDOÕQOÕ÷Õ��ELULQFL�\HúLO�KLSHUUHÀHNWLI�
WDEDNDQÕQ�GÕú�YH�Lo�\�]H\L�DUDVÕQGDNL�DODQ��6. 6WURPDO�NDOÕQOÕN��ELULQFL�\HúLO�KLSHU�\DQVÕWÕFÕ�NDWPDQÕQ�Lo�\�]H\L�LOH�LNLQFL�\HúLO�KLSHU�\DQVÕWÕFÕ�NDWPDQÕQ�GÕú�\�]H\L�DUDVÕQGDNL�DODQ��
'. �'HVFHPHW�PHPEUDQ�WDEDNDVÕ�NDOÕQOÕ÷Õ��LNLQFL�\HúLO�KLSHU�\DQVÕWÕFÕ�NDWPDQÕQ�GÕú�YH�Lo�\�]H\L�DUDVÕQGDNL�DODQ�
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(WLN�2QD\
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD� YH� +HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQGXU�
YH�7UDN\D�hQLYHUVLWHVL�7ÕS� )DN�OWHVL�*LULúLPVHO�2OPD\DQ�
%LOLPVHO�$UDúWÕUPDODU�(WLN�.XUXOX�WDUDIÕQGDQ�RQD\ODQPÕúWÕU�
�RQD\�QXPDUDVÕ��7h7)�*g%$(.�����������
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� NDWÕOÕPFÕODUGDQ�
+HOVLQNL�'HNODUDV\RQXQD�J|UH�SURVHG�UGHQ�|QFH�\D]ÕOÕ�ELO��
JLOHQGLULOPLú�RQDP�DOÕQPÕúWÕU�

øVWDWLVWLNVHO�$QDOL]
øVWDWLVWLNVHO� DQDOL]OHU� ,%0�6366� �,%0��$%'�� V�U�P������
NXOODQÕODUDN�\DSÕOGÕ��9HULOHULQ�QRUPDOOL÷LQL�GH÷HUOHQGLUPHN�
LoLQ� .ROPRJRURY�6PLUQRY� WHVWL� NXOODQÕOGÕ�� 6D\ÕVDO� WDQÕP-
OD\ÕFÕ�LVWDWLVWLNOHU�LoLQ�QRUPDO�GD÷ÕOÕP�J|VWHUHQ�GH÷LúNHQOHU�
RUWDODPD� YH� VWDQGDUW� VDSPDODU� RODUDN� VXQXOGX�� .DWHJRULN�
GH÷LúNHQOHUH� LOLúNLQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNOHU� \�]GH� RODUDN�
VXQXOPXúWXU��øNL�ED÷ÕPVÕ]�JUXEX�NDUúÕODúWÕUPDN�LoLQ�%D÷ÕPVÕ]�
gUQHNOHP�7�7HVWL�NXOODQÕOGÕ��.DWHJRULN�YHULOHULQ�NDUúÕODúWÕUÕO-
PDVÕQGD�.L�.DUH�WHVWL�NXOODQÕOGÕ��6D\ÕVDO�GH÷LúNHQOHU�DUDVÕQ-
GDNL�LOLúNL�3HDUVRQ�NRUHODV\RQ�WHVWL� LOH�GH÷HUOHQGLULOGL��$Q-
ODPOÕOÕN�G�]H\L�Sޒ������RODUDN�NDEXO�HGLOGL�

BULGULAR
%X�oDOÕúPD����NDWÕOÕPFÕQÕQ����J|]��LOH�\�U�W�OP�úW�U��<LUPL�
LNL�KDVWDQÕQ����J|]������NDGÕQ����������HUNHN�������oDOÕú-
PD�JUXEXQD�����KDVWDQÕQ����J|]������NDGÕQ����������HUNHN�
������NRQWURO�JUXEXQD�GDKLO�HGLOGL��dDOÕúPD�YH�NRQWURO�JUXS��
ODUÕQÕQ�\Dú�RUWDODPDVÕ� VÕUDVÕ\OD����������YH����������� LGL��
dDOÕúPD�YH�NRQWURO�JUXSODUÕ�DUDVÕQGD�\Dú�YH�FLQVL\HW�DoÕVÕQ-
GDQ�DQODPOÕ�IDUN�\RNWX��VÕUDVÕ\OD��S �������S �������
dDOÕúPD�JUXEXQGDNL�KDVWDODUÕQ�66F�QHGHQL\OH�RUWDODPD�WDNLS�
V�UHVL���������D\�\ÕOGÕ�
dDOÕúPD�YH�NRQWURO�JUXEXQXQ�HQ�L\L�G�]HOWLOPLú�J|UPH�NHV��
NLQOLNOHUL� /RJ0$5� VLVWHPLQH� J|UH� VÕUDVÕ\OD� �������� YH�
���������RODUDN�VDSWDQGÕ��dDOÕúPD�YH�NRQWURO�JUXEX�DUDVÕQGD�
HQ�L\L�G�]HOWLOPLú�J|UPH�NHVNLQOL÷L�DoÕVÕQGDQ�DQODPOÕ�LVWDWLV-
WLNVHO�IDUN�VDSWDQPDGÕ��S �������

dDOÕúPD� YH� NRQWURO� JUXEXQXQ� 6FKLUPHU� WHVWL� RUWDODPDVÕ�
VÕUVÕ\OD���������PP�YH���������PP�RODUDN�|Oo�OG���dDOÕú-
PD� JUXEXQXQ� 6FKLUPHU� WHVWL� VRQXoODUÕ� NRQWURO� JUXEXQD�
J|UH� LVWDWLVWLNVHO�DQODPOÕ�RODUDN�G�ú�N�VDSWDQGÕ� �S���������
dDOÕúPDGDNL� KLoELU� KDVWDGD� NRUQHDO� HUH]\RQ� YH� ER\DQPD�
VDSWDQPDGÕ�
+HP�oDOÕúPD�KHP�GH�NRQWURO�JUXEXQGD����KDVWDGD�EOHIDULW�±�
PHLERPLW�VDSWDQÕUNHQ�EX����KDVWD�oDOÕúPD�JUXEXQGD�������
YH�NRQWURO�JUXEXQGD������¶�OLN�ELU�RUDQD�NDUúÕOÕN�JHOPHNWH\-
GL��*UXSODUGDNL�EOHIDULW±PHLERPLW�VÕNOÕ÷Õ�DoÕVÕQGDQ�JUXSODU�
DUDVÕQGD�LVWDWLVWLNVHO�ELU�IDUN�VDSWDQPDGÕ��S ��������
6DQWUDO�NRUQHD�NDOÕQOÕ÷Õ��6..��DoÕVÕQGDQ�NRUQHD�WRSRJUD¿VL�
YH�2.7�|Oo�POHUL�DUDVÕQGD�oRN�\�NVHN�SR]LWLI�NRUHODV\RQ�
YDUGÕ��NDWVD\Õ �������S��������
+HP�NRUQHD�WRSRJUD¿VL��S �������KHP�GH�2.7��S �������
LOH� |Oo�OHQ� 6..�� 66F� KDVWDODUÕQGD� NRQWURO� JUXEXQD� J|UH�
GDKD� LQFH� EXOXQGX�� 66F� KDVWDODUÕQGD� WRSRJUD¿� LOH� |Oo�OHQ�
NRUQHD� KDFPLQGH� �.+�� NRQWURO� JUXEXQD� J|UH� DQODPOÕ� ELU�
D]DOPD�YDUGÕ��S �������

2.7�LOH�NRUQHD�DOW�NDWPDQODUÕQÕQ�DQDOL]LQGH��66F�KDVWDODUÕQ-
GD�NRUQHD�VWURPD�NDOÕQOÕ÷Õ��6.���S ��������YH�J|]\DúÕ�¿OP�
WDEDNDVÕ�NDOÕQOÕ÷Õ��*.���S��������NRQWURO�JUXEXQD�J|UH�DQ-
ODPOÕ�GHUHFHGH�G�ú�N�EXOXQGX��$QFDN�NRUQHD�HSLWHO�WDEDNDVÕ�
NDOÕQOÕ÷Õ��(.���S ��������%RZPDQ�PHPEUDQ�WDEDNDVÕ�NDOÕQ-
OÕ÷Õ��%.���S �������YH�'HVFHPHW�PHPEUDQ�WDEDNDVÕ�NDOÕQ-
OÕ÷Õ� �'.�� ��������DoÕVÕQGDQ� LNL�JUXS�DUDVÕQGD�DQODPOÕ� IDUN�
VDSWDQPDGÕ�
.RUQHDQÕQ� |Q� \�]H\LQLQ� NHUDWRPHWUL� GLN� �.G�� �S �������
YH�NHUDWRPHWUL�\DWD\��.\���S �������GH÷HUOHUL��NRUQHD�DUND�
\�]H\LQLQ�.G���������YH�.\��S �������GH÷HUOHUL��|Q�NDPDUD�
GHULQOL÷L��g.'�����������|Q�NDPDUD�KDFPL��g.+����������
YH� WRSRJUD¿� LOH� |Oo�OHQ� |Q� NDPDUD� DoÕVÕ� �g.$�� ��������
DoÕVÕQGDQ�LNL�JUXS�DUDVÕQGD�DQODPOÕ�IDUN�VDSWDQPDGÕ�
dDOÕúPD� YH� NRQWURO� JUXEXQXQ� NRUQHD� WRSRJUD¿VL� YH�2.7�
|Oo�P�VRQXoODUÕQÕQ�D\UÕQWÕODUÕ�YH�EX�GH÷HUOHULQ�LVWDWLVWLNVHO�
NDUúÕODúWÕUPDVÕ�7DEOR�,
�GH�VXQXOPXúWXU�

7DEOR� ,��dDOÕúPD� YH� NRQWURO� JUXEX� LoLQ� RUWDODPD� |Oo�P�GH÷HUOHUL� YH� EX�
GH÷HUOHULQ�LVWDWLVWLNVHO�RODUDN�NDUúÕODúWÕUÕOPDVÕ�

'HY 'HYLDV\RQ��6.. VDQWUDO�NRUQHD�NDOÕQOÕ÷Õ��.G NHUDWRPHUL�GLN��.\ NHUDWRPH-
WUL� \DWD\��.+ .RUQHD�+DFPL��g.' |Q� NDPDUD� GHULQOL÷L��g.$ |Q� NDPDUD� DoÕVÕ��
g.+ |Q�NDPDUD�KDFPL��2.7 RSWLN�NRKHUHQV�WRPRJUD¿��*. J|]�\DúÕ�¿OP�WDEDNDVÕ�
NDOÕQOÕ÷Õ�� (. � HSLWHO� WDEDNDVÕ� NDOÕQOÕ÷Õ�� %. %RZPDQ�PHPEUDQ� WDEDNDVÕ� NDOÕQOÕ÷Õ��
6. VWURPDO�NDOÕQOÕN��'. �'HVFHPHW�PHPEUDQ�WDEDNDVÕ�NDOÕQOÕ÷Õ�
øVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷HU��7�P�SDUDPHWUHOHU�LoLQ�%D÷ÕPVÕ]�gUQHNOHP�7�7HVWL�
NXOODQÕOPÕúWÕU�

7$57,ù0$
%X� oDOÕúPDGD�� 66F� KDVWDODUÕ� LOH� \Dú� YH� FLQVL\HW� X\XPOX�
VD÷OÕNOÕ� J|Q�OO�OHU� DUDVÕQGD� NRUQHD� WRSRJUD¿VL� LOH� |Q� VHJ-
PHQW� SDUDPHWUHOHUL� YH� 2.7� LOH� NRUQHD� DOW� NDWPDQODUÕQÕQ�
NDOÕQOÕNODUÕ�DUDVÕQGDNL�IDUN�GH÷HUOHQGLULOGL�
66F
GH�NXUX�J|]�KDVWDOÕ÷Õ�GDKD�|QFH�DUDúWÕUÕOPÕúWÕU��:DQJ-
NDHZ�YH�DUN���66F�KDVWDODUÕ�YH�NRQWURO�JUXEX�KDVWDODUÕ�DUDVÕQ-
GD�J|]\DúÕ��UHWLPLQGH�DQODPOÕ�ELU�IDUN�EXODPDPÕúWÕU��$QFDN�
D\QÕ�oDOÕúPDGD�NXUX�J|]�VHPSWRPODUÕQÕ�GD�DUDúWÕUPÕúODU�YH�
VD÷OÕNOÕ� NRQWUROOHUH� ������ NÕ\DVOD� 66F
GH� ������ NXUX� J|]�
VHPSWRP�SUHYDODQVÕQÕ� |QHPOL� |Oo�GH�\�NVHN�EXOPXúODUGÕU�
�S������� ������ ùDKLQ�$WLN� YH� DUN��� 66F� KDVWDODUÕQGD� NRQ-
WURO�JUXEXQD�J|UH�DQODPOÕ�RODUDN�GDKD�G�ú�N�6FKLUPHU�WHVWL�
SXDQODUÕ�EXOPXúWXU�������%X�oDOÕúPDGD�GD�66F�KDVWDODUÕQGD�
6FKLUPHU� WHVWL� SXDQODUÕ� oDOÕúPD�JUXEXQGD�NRQWURO� JUXEXQD�
J|UH�DQODPOÕ�úHNLOGH�GDKD�G�ú�N�VDSWDQPÕú�YH�\LQH�EX�EXO-
JX�LOH�X\XPOX�ELU�úHNLOGH�2.7�LOH�*.�|Oo�POHUL�66F�KDVWD-
ODUÕQGD�NRQWURO�JUXEXQD�J|UH�GDKD�G�ú�N�EXOXQPXúWXU��%X�
VRQXoODU��EDKVHGLOHQ�oDOÕúPDODUÕQ�VRQXoODUÕ�LOH�X\XPOXGXU�



���

$NG�7ÕS�'����������� 6DNDOOÕR÷OX�$.��YH�DUN�

/LWHUDW�UGH�66F�KDVWDODUÕQGD�6..�GH÷LúLPL�LOH�LOJLOL�ELUoRN�
oDOÕúPD� EXOXQPDNWDGÕU� DQFDN� EX� oDOÕúPDODUÕQ� VRQXoODUÕ�
IDUNOÕOÕN� J|VWHUPHNWHGLU�� 0D\DOL� YH� DUN��� KHP� 3HQWDFDP�
KHP� GH� VSHN�OHU�PLNURVNRSL� LOH� HOGH� HGLOHQ� 6..� |Oo�P-
OHULQGH� 66F� KDVWDODUÕ� LOH� NRQWURO� JUXEX� DUDVÕQGD� IDUN� EX-
ODPDPÕúODUGÕU��VÕUDVÕ\OD��S �������S �������������ùDKLQ�$WLN�
YH�DUN���66F�KDVWDODUÕQGD�NRQWURO�JUXEXQD�J|UH�GDKD�G�ú�N�
6..�VDSWDPDODUÕQD�UD÷PHQ�EX�IDUN�KHP�VD÷�KHP�GH�VRO�J|]�
LoLQ� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH÷LOGL� �VÕUDVÕ\OD��S �������
S ������� ������ 66F�KDVWDODUÕQGD�6..�GH÷LúLPLQL� DUDúWÕUDQ�
YDND�NRQWUROO��ELU�oDOÕúPDGD��KHP�VD÷�J|]��S �������KHP�
GH� VRO� J|]GH� �S ������� oDOÕúPD� YH� NRQWURO� JUXEX� DUDVÕQ-
GD� 6..� DoÕVÕQGDQ� DQODPOÕ� IDUN� VDSWDQPDGÕ� ������ %HQ]HU�
úHNLOGH� *RPHV� YH� DUN�
QÕQ� oDOÕúPDVÕQGD� GD�� 66F� KDVWDODUÕ�
LOH�NRQWURO�JUXEX�DUDVÕQGD�VDQWUDO�RUWDODPD�SDNLPHWUL�YH�HQ�
LQFH�SDNLPHWUL�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�EX-
OXQPDPÕúWÕU� �VÕUDVÕ\OD�� S ������� S ������� ������$QFDN� EX�
VRQXoODUÕQ�DNVLQH�1DJL�YH�DUN���3HQWDFDP�LOH�NRUQHD�DSHN-
VL��SXSLO�PHUNH]L�YH�HQ�LQFH�QRNWDGD�\DSÕODQ�NRUQHD�NDOÕQOÕN�
|Oo�POHULQLQ� 66F� KDVWDODUÕQGD� NRQWURO� JUXEXQD� J|UH� GDKD�
LQFH�ROGX÷XQX�EXOPXúODUGÕU�������1DJL�YH�DUN�¶�QÕQ�VRQXoODUÕ-
QD�SDUDOHO�RODUDN��ùDKLQ�YH�DUN���3HQWDFDP�LOH�NRUQHD�DSHNVL��
SXSLO�PHUNH]L� YH� NRUQHDO� HQ� LQFH� QRNWDGD�66F� KDVWDODUÕQ-
GD�VD÷OÕNOÕ�ELUH\OHUH�J|UH�GDKD� LQFH�NRUQHD�|Oo�POHUL� VDS-
WDPÕúODUGÕU��VÕUDVÕ\OD��S �������S �������S������������������
$\UÕFD�*RPHV�YH�DUN�����\ÕO�DUD\OD�LNL�YL]LWWH�66F�WDQÕOÕ����
KDVWD� LOH��\Dú�YH�FLQVL\HW�X\XPOX�NRQWUROOHUL� LQFHOHGLOHU�YH�
6..
�QÕQ�ELULQFL�YH�LNLQFL�YL]LW�DUDVÕQGD�oDOÕúPD�JUXEXQGD�
����ȝP��S ������� >����J�YHQ�DUDOÕ÷Õ�� ����� LOD� ������ȝP@��
NRQWURO� JUXEXQGD� LVH�����ȝP� �S ����������J�YHQ� DUDOÕ÷Õ��
�����LOD�����ȝP��D]DOGÕ÷ÕQÕ�EXOGXODU�������dDOÕúPDPÕ]GD��KHP�
2.7�KHP�GH�3HQWDFDP�LOH�HOGH�HGLOHQ�6..�|Oo�POHUL�66F
OL�
KDVWDODUGD�NRQWURO�JUXEXQD�J|UH�DQODPOÕ�úHNLOGH�G�ú�N�EX-
OXQPXúWXU��dDOÕúPDPÕ]ÕQ� VRQXoODUÕ��66F�KDVWDODUÕQGD�GDKD�
LQFH�6..�ELOGLUHQ�oDOÕúPDODUOD�X\XPOXGXU��66F�KDVWDODUÕQ-
GD�6..�D]DOPDVÕQÕQ�PHNDQL]PDVÕ�KHQ�]�D\GÕQODWÕODPDPÕú�
ROVD�GD�RODVÕ�IDNW|UOHUGHQ�ELUL�DUWPÕú�NXUX�J|]�RODELOLU�������
.XUX� J|]�Q� 66F� KDVWDODUÕQGD� HQ� VÕN� J|U�OHQ� EHOLUWLOHUGHQ�
ELUL�ROGX÷X�G�ú�Q�OG�÷�QGH�EX�VRQXo�úDúÕUWÕFÕ�ROPD\DELOLU��
dDOÕúPDPÕ]GDNL� 66F� KDVWDODUÕQÕQ�*.¶VÕ� YH� 6FKLUPHU� WHVWL�
VRQXoODUÕ�GDKD�G�ú�NW���$\UÕFD�GDKD�|QFHNL�oDOÕúPDODU�NXUX�
J|]OHUGH�6..
�QÕQ�]DPDQOD�D]DODELOHFH÷LQL�J|VWHUPLúWLU������
�����%X�VHEHSOH�oDOÕúPD�JUXEXQGDNL�D]DOPÕú�6..¶GDQ�DUW-
PÕú�NXUX�J|]�Q�VRUXPOX�ROGX÷XQX�G�ú�QPHNWH\L]�

'DKD� |QFHNL� oDOÕúPDODUGD� 66F� KDVWDODUÕQGD� NHUDWRPHWUL�
GH÷HUOHUL�LOH�LOJLOL�IDUNOÕ�VRQXoODU�HOGH�HGLOPLúWLU��*RPHV�YH�
DUN���66F�KDVWDODUÕQGD�NRUQHD�SDUDPHWUHOHULQL�GXDO�VFKHLPS-
ÀXJ� J|U�QW�OHPH� LOH� GH÷HUOHQGLUPLúOHU� YH� KHP� WRWDO� NRU-
QHD�.\�YH�.G�GH÷HUOHULQLQ��VÕUDVÕ\OD��S ������S ������KHP�
GH�NRUQHD�DUND�\�]�Q�Q�.\�YH�.G�GH÷HUOHULQLQ� �VÕUDVÕ\OD��
S ������ S ������ NRQWURO� JUXEXQD� J|UH� GDKD� GLN� ROGX÷XQX�
VDSWDPÕúODUGÕU� ������gWH�\DQGDQ��1DJ\�YH�DUN���66F�KDVWD-
ODUÕQGD� NRUQHDQÕQ� |Q� \�]H\LQGH� GDKD� GLN� .\� �VD÷� J|]�
S �������VRO�J|]�S ������YH�.G��VD÷�J|]�S �������VRO�J|]�
S ������GH÷HUOHUL� VDSWDPÕúODU�� DQFDN�NRUQHD� DUND�\�]�QGH�
VRO� J|]� .G� GÕúÕQGD� �S ������� DQODPOÕ� ELU� NHUDWRPHWULN�
IDUNOÕOÕN�VDSWDPDPÕúODUGÕU��.\�VD÷�J|]�LoLQ�S �������.\�VRO�

J|]�LoLQ�S ������YH�.G�VD÷�J|]�LoLQ�S� ��������������.HUDWR-
PHWULN�|Oo�POHUGH�DQODPOÕ�IDUNOÕOÕN�ELOGLUHQ�EX�oDOÕúPDODUÕQ�
DNVLQH�ùDKLQ�$WLN� YH� DUN��� 66F� KDVWDODUÕQGD� KHU� LNL� J|]GH�
GH��VD÷�J|]�S �������VRO�J|]�S ������RUWDODPD�NHUDWRPHW��
UL� GH÷HUOHULQGH� DQODPOÕ� IDUN� EXODPDPÕúODUGÕU� ������ %HQ]HU�
úHNLOGH�ùDKLQ�YH�DUN���66F�KDVWDODUÕQGD�NRUQHD�|Q�\�]H\LQLQ�
.\� YH� .G� GH÷HUOHULQGH� NRQWURO� JUXEXQD� J|UH� DQODPOÕ� ELU�
IDUN�EXODPDPÕúODUGÕU� �VÕUDVÕ\OD��S� ������S ������ ������%X�
oDOÕúPDGD�GD��ùDKLQ�$WLN�YH�DUN��YH�ùDKLQ�YH�DUN��oDOÕúPD-
ODUÕQÕQ�VRQXoODUÕQD�EHQ]HU�úHNLOGH��66F�KDVWDODUÕQGD�NHUDWR-
PHWUL� GH÷HUOHULQGH� NRQWURO� JUXEXQD� J|UH� DQODPOÕ� ELU� IDUN�
VDSWDQPDPÕúWÕU�����������

dDOÕúPDPÕ]GD�66F� KDVWDODUÕQGD�.+�NRQWURO� JUXEXQD� J|UH�
GDKD�G�ú�N�EXOXQPXúWXU��1DJ\�YH�DUN��GD�66F�KDVWDODUÕQGD�
.+
�GH�ELU�D]DOPD�VDSWDPÕúWÕU��DQFDN�EX�D]DOPD�VDGHFH�VD÷�
J|]GH�LVWDWLVWLNVHO�RODUDN�EXOXQPXú��VD÷�J|]�S �������VRO�J|]�
S �������������%HQ]HU�úHNLOGH�ùDKLQ�YH�DUN��oDOÕúPDODUÕQGD�
66F
GH�.+
�QLQ�D]DOGÕ÷ÕQÕ�ELOGLUPLúWLU��S �������������$QFDN�
ùDKLQ�$WLN�YH�DUN����VD÷�J|]�S �������VRO�J|]�S �������YH�
0D\DOL�YH�DUN���S ��������66F�KDVWDODUÕQGD�NRQWURO�JUXEX-
QD�J|UH�DQODPOÕ�ELU�.+�GH÷LúLPL�VDSWDPDPÕúODUGÕU��.+¶GH�
DQODPOÕ� GH÷LúLP� VDSWDPD\DQ� oDOÕúPDODU� LQFHOHQGL÷LQGH�
EX�oDOÕúPDODU�66F�KDVWDODUÕQGD�6..�DoÕVÕQGDQ�GD� DQODPOÕ�
GH÷LúLP�VDSWDPDPÕúODUGÕU�����������$QFDN�66F�KDVWDODUÕQGD�
.+�D]DOPDVÕ�VDSWD\DQ�oDOÕúPDODUGD�LVH�6..�DQODPOÕ�RODUDN�
D]DOPÕúWÕU�����������.RUQHDO�LQFHOPH�VRQXFXQGD�6..�D]DO-
PDVÕ�YH�EXQXQ�GD�.+¶�GH�G�ú�ú� LOH�ED÷ODQWÕOÕ� ROPDVÕ� oRN�
úDúÕUWÕFÕ� GH÷LOGLU�� %X� VHEHSOH� oDOÕúPDODU� EX� DoÕGDQ� NHQGL�
LoHULVLQGH�WXWDUOÕ�VRQXoODU�YHUPLúWLU��dDOÕúPDPÕ]GD�GD�EHQ-
]HU� WXWDUOÕOÕN� oHUoHYHVLQGH�� 6..¶� GD� D]DOPD� VDSWDGÕ÷ÕPÕ]�
LoLQ�.+
GH�GH�DQODPOÕ�D]DOPD�VDSWDPDPÕ]�ROD÷DQ�ELU�VRQXo�
RODUDN�GH÷HUOHQGLULOPHNWHGLU�
66F� KDVWDODUÕQGD�g.+�YH�g.$�GH÷LúLPL� DUDúWÕUÕODQ� GL÷HU�
|Q�VHJPHQW�SDUDPHWUHOHULGLU��%X�oDOÕúPDGD�66F�KDVWDODUÕQ-
GD� |QHPOL� ELU� g.+� YH\D� g.$� GH÷LúLNOL÷L� VDSWDQPDGÕ��
6RQXoODUÕPÕ]D�SDUDOHO�RODUDN�ùDKLQ�$WLN�YH�DUN��LOH�ELUOLNWH�
1DJ\�YH� DUN��GD�66F�KDVWDODUÕQGD�g.+�YH�g.$�GH÷LúLN-
OLNOHUL�ELOGLUPHPLúWLU����������

66F� KDVWDODUÕQGDNL� g.'� GH� oDOÕúPDODU� DUDVÕQGD� IDUNOÕOÕN�
J|VWHUPHNWHGLU��0D\DOL�YH�DUN��66F�KDVWDODUÕQGD�g.'
�QLQ�
D]DOGÕ÷ÕQÕ�ELOGLUPLúWLU��S��������������1DJ\�YH�DUN��66F¶GH�
VRO�J|]GH�DQODPOÕ�g.'�D]DOPDVÕ�VDSWDPÕú�ROPDVÕQD�NDUúÕQ�
�S ��������VD÷�J|]GH�DQODPOÕ�IDUN�VDSWDPDPÕúWÕU��S �������
������%XQD�NDUúÕOÕN�ùDKLQ�$WLN�YH�DUN���66F¶�GH�VDGHFH�VD÷�
J|]GH� g.'� D]DOPDVÕ� ELOGLUPLúWLU� �S �������� DQFDN� VRO�
J|]GH�DQODPOÕ�IDUN�VDSWDPDPÕúWÕU��S �������������$QFDN�EX�
LNL�oDOÕúPDGD�GD�g.'�LOH�LOLúNLOL�RODELOHFHN�g.+�YH�g.$�
JLEL� LNL� SDUDPHWUHGH� DQODPOÕ� ELU� GH÷LúLNOLN� EXOXQPD]NHQ��
g.'¶GH� ELU� D]DOPD� ELOGLULOPLú� ROPDVÕ� G�ú�QG�U�F�G�U��
$\UÕFD��EX�oDOÕúPDODUGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�S�GH÷HU-
OHULQLQ� ����� GH÷HULQH� oRN� \DNÕQ� ROPDVÕ� GD� GLNNDW� oHNL-
FLGLU�� dDOÕúPDPÕ]GD��g.+� YH�g.$� VRQXoODUÕ� LOH� X\XPOX�
RODUDN� 66F� KDVWDODUÕQGD� DQODPOÕ� ELU�g.'� GH÷LúLNOL÷L� VDS-
WDQPDPÕúWÕU�� gQFHNL� oDOÕúPDODUGD�� 66F� KDVWDODUÕQGD� 6..�
DUDúWÕUÕOPÕú�ROPDVÕQD�UD÷PHQ��NRUQHD�DOW�NDWPDQODUÕ�GH÷HU-
OHQGLULOPHPLúWLU�� dDOÕúPDPÕ]GD�� 66F� KDVWDODUÕQGD� NRUQHD�
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ʔ^KʳR�%VẺX�VQE Quality of Life and Self-Reported 
Symptoms in Workers Exposed to 
Excessive Noise

$úÕUÕ�*�U�OW�\H�0DUX]�.DODQ�
øúoLOHUGH�<DúDP�.DOLWHVL�YH�g]�%LOGLULP�
6HPSWRPODUÕ

ABSTRACT
Objective: 
Noise can cause physiological and psychological changes by affecting human health. This 
study aims to investigate the quality of life and self-report symptoms of tinnitus, hearing 
ORVV��GL]]LQHVV��VOHHS��DWWHQWLRQ��DQ[LHW\�DQG�IDWLJXH�LQ�ZRUNHUV�H[SRVHG�WR�H[FHVVLYH�QRLVH�

Material and Methods: 
7KH�VWXG\�LQFOXGHG�����ZRUNHUV�ZRUNLQJ�LQ�QRLV\�HQYLURQPHQWV�DQG����LQGLYLGXDOV�QRW�
ZRUNLQJ�LQ�QRLV\�HQYLURQPHQWV��FRQWURO�JURXS���7KH�6KRUW�)RUP��6)�����VFDOH�ZDV�XVHG�
WR�HYDOXDWH�WKH�SDUWLFLSDQWV
�TXDOLW\�RI�OLIH��DQG�WKH�YLVXDO�DQDORJXH�VFDOH��9$6��ZDV�XVHG�
to assess the self-report symptoms.

Result: 
6HOI�UHSRUW� WLQQLWXV�� KHDULQJ� ORVV�� GL]]LQHVV�� VOHHS�� DWWHQWLRQ� DQG� DQ[LHW\� VFRUHV� RI� WKH�
ZRUNHUV�ZHUH�ZRUVH�WKDQ�WKH�FRQWURO�JURXS��S��������,Q�DGGLWLRQ��WKH�SK\VLFDO�IXQFWLRQ��
SK\VLFDO�UROH�UHVWULFWLRQ��VRFLDO�IXQFWLRQDOLW\��SDLQ�DQG�JHQHUDO�KHDOWK�VFRUHV�RI�WKH�ZRUN-
HUV��ZKLFK�DUH�WKH�VXE�GLPHQVLRQV�RI�6)�����ZHUH�ZRUVH�WKDQ�WKH�FRQWURO�JURXS��S��������
+RZHYHU��WKHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI�HPRWLRQDO�UROH��PHQWDO�
KHDOWK��DQG�HQHUJ\�YLWDOLW\�VFRUHV��S!������

Conclusion: 
1RLVH�LQFUHDVHV�ZRUNHUV
�VHOI�UHSRUW�V\PSWRPV�DQG�UHGXFHV�WKHLU�TXDOLW\�RI�OLIH��%\�WDNLQJ�
PRUH�SUHFDXWLRQV�DJDLQVW�ZRUNSODFH�QRLVH��ZRUNHUV
�KHDOWK�DQG�ZRUNLQJ�SHUIRUPDQFH�FDQ�
be protected.

Key Words: 
:RUNHUV��+HDULQJ��%DODQFH��6OHHS��$Q[LHW\
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ÖZ
Amaç: 
*�U�OW��� LQVDQ� VD÷OÕ÷ÕQÕ� HWNLOH\HUHN�¿]\RORMLN� YH� SVLNRORMLN�
GH÷LúLNOLNOHUH�QHGHQ�RODELOLU��%X�oDOÕúPDQÕQ�DPDFÕ��J�U�OW�O��
RUWDPODUGD� oDOÕúDQ� LúoLOHUGH� \DúDP�NDOLWHVLQL� YH� |]�ELOGLULP�
NXODN�oÕQODPDVÕ��LúLWPH�ND\EÕ��GL]]LQHVV��X\NX��GLNNDW��ND\JÕ�
YH�\RUJXQOXN�VHPSWRPODUÕQÕ�DUDúWÕUPDNWÕU��

Gereç ve Yöntemler: 
dDOÕúPD\D��J�U�OW�O��RUWDPODUGD�oDOÕúDQ�����LúoL�YH�J�U�OW�O��
RUWDPODUGD�oDOÕúPD\DQ����ELUH\�GDKLO�HGLOGL��NRQWURO�JUXEX���
.DWÕOÕPFÕODUÕQ� \DúDP� NDOLWHOHULQL� GH÷HUOHQGLUPHN� LoLQ� .ÕVD�
)RUP� �.)����� |OoH÷L�� |]�ELOGLULP� VHPSWRPODUÕQÕ� GH÷HU-
OHQGLUPHN�LoLQ�J|UVHO�DQDORJ�VNDOD��*$6��NXOODQÕOGÕ�

Bulgular: 
øúoLOHULQ�|]�ELOGLULP�NXODN�oÕQODPDVÕ��LúLWPH�ND\EÕ��GL]]LQHVV��
X\NX�� GLNNDW� YH� ND\JÕ� VNRUODUÕ� NRQWURO� JUXEXQD� J|UH� GDKD�
N|W�\G�� �S��������$\UÕFD� LúoLOHULQ�.)���� DOW� ER\XWODUÕQGDQ�
¿]LNVHO�IRQNVL\RQ��¿]LNVHO�URO�NÕVÕWODPDVÕ��VRV\DO�LúOHYVHOOLN��
D÷UÕ�YH�JHQHO�VD÷OÕN�VNRUODUÕ�NRQWURO�JUXEXQD�J|UH�GDKD�N|W�\-
G�� �S��������$QFDN� JUXSODU� DUDVÕQGD� HPRV\RQHO� URO�� UXKVDO�
VD÷OÕN��HQHUML�FDQOÕOÕN�VNRUODUÕ�DUDVÕQGD�ELU�IDUN�\RNWX��S!������

Sonuç: 
*�U�OW���LúoLOHULQ�|]�ELOGLULP�VHPSWRPODUÕQÕ�DUWÕUÕU�YH�\DúDP�
NDOLWHVLQL�D]DOWÕU��øú�\HULQGH�J�U�OW�\H�NDUúÕ�GDKD�ID]OD�|QOHP�
DOÕQPDVÕ�LOH�LúoLOHULQ�VD÷OÕNODUÕ�YH�oDOÕúPD�SHUIRUPDQVODUÕ�NR-
runabilir.   

Anahtar Kelimeler: 
øúoLOHU��øúLWPH��'HQJH��8\NX��.D\JÕ��

INTRODUCTION
1RLVH��GH¿QHG�DV�XQZDQWHG�DQG�XQSOHDVDQW� ORXG�VRXQGV�� LV�
RQH�RI�WKH�PRVW�LPSRUWDQW�FDXVHV�RI�RFFXSDWLRQDO�GLVHDVH��,W�
LV� NQRZQ� WKDW� DSSUR[LPDWHO\� ���PLOOLRQ� LQGLYLGXDOV� LQ� WKH�
86$�DUH�H[SRVHG�WR�H[FHVVLYH�QRLVH������7KH�SUHYDOHQFH�RI�
H[SRVXUH� WR� H[FHVVLYH� QRLVH� DW� ZRUN� KDV� EHHQ� UHSRUWHG� DV�
����LQ�WKH�86$������LQ�&DQDGD�DQG�����LQ�WKH�(XURSHDQ�
8QLRQ�FRXQWULHV��������7KLV�UDWH�LV�HYHQ�KLJKHU�LQ�GHYHORSLQJ�
FRXQWULHV�ZKHUH�FKHDS� ODERXU� LV�DYDLODEOH� �����:RUN�UHODWHG�
occupational diseases as a result of noise cause irreversible 
SUREOHPV�LQ�WKH�KHDOWK�RI�ZRUNHUV�DQG�ORVV�RI�ZRUNIRUFH�LQ�
ZRUNHUV�� &RPSHQVDWLRQ� DQG� KHDOWK� H[SHQGLWXUHV� SDLG� IRU�
these occupational diseases negatively affect the economy of 
HPSOR\HUV�DQG�FRXQWULHV�����
7KH�QRLVH�H[SRVXUH�OHYHO�LV�OLPLWHG�WR����G%�$��IRU�RQH�ZRUN-
LQJ� GD\� ��� KRXUV�� WR� SUHYHQW� QRLVH�UHODWHG� KHDOWK� SUREOHPV�
�����7KH�SULPDU\� HIIHFW� RI� QRLVH� LV� RQ� WKH� DXGLWRU\� V\VWHP��
Excessive noise damages the hair cells in the inner ear, and 
QRLVH�LQGXFHG� KHDULQJ� ORVV� �1,+/�� RFFXUV�� 8QUHKDELOLWDWHG�
hearing loss causes communication problems, stress, social 
LVRODWLRQ�� ORVV�RI�ZRUNIRUFH�DQG�D�GHFUHDVH� LQ�FRJQLWLYH�FD-
SDFLW\�LQ�ZRUNHUV������,Q�PDQ\�FRXQWULHV��WKH�ULJKWV�RI�ZRUNHUV�
H[SRVHG�WR�QRLVH�DUH�JXDUDQWHHG�E\�ODZV��7KH�KHDULQJ�OHYHOV�
RI�WKHVH�ZRUNHUV�DUH�PRQLWRUHG�ZLWK�D�SXUH�WRQH�DXGLRPHWU\�

WHVW��ZKLFK�LV�URXWLQHO\�DSSOLHG�DQQXDOO\��DQG�YDULRXV�SURWHF-
WLRQ�SURJUDPV�DUH�DSSOLHG�WR�WKHVH�ZRUNHUV������5HFHQW�VWXGLHV�
KDYH�UHSRUWHG�WKDW�YHVWLEXODU�ORVV�PD\�DOVR�RFFXU�LQ�ZRUNHUV�
exposed to noise due to the anatomical proximity of the hear-
LQJ�DQG�EDODQFH�V\VWHPV�������$V�LW�LV�NQRZQ��YHVWLEXODU�ORVV-
es can increase the risk of falls and occupational accidents in 
ZRUNHUV�ZRUNLQJ�XQGHU�FKDOOHQJLQJ�FRQGLWLRQV��,Q�DGGLWLRQ�WR�
LQQHU�HDU�LQMXULHV��LW�KDV�EHHQ�UHSRUWHG�WKDW�WKHUH�LV�D�UHODWLRQ-
VKLS�EHWZHHQ�H[FHVVLYH�QRLVH�DQG�GHSUHVVLRQ��DQ[LHW\��FDUGLR-
YDVFXODU�GLVHDVHV�DQG�DQQR\DQFH����������
While it has been stated that noise affects many systems and 
quality of life, studies investigating self-reported symptoms 
IURP� D� EURDG� SHUVSHFWLYH� DUH� OLPLWHG� �������� .QRZLQJ� WKH�
VHOI�UHSRUWHG� V\PSWRPV� RI� ZRUNHUV� H[SRVHG� WR� H[FHVVLYH�
noise also provide valuable information in estimating the 
SUHYDOHQFH�RI�DW�ULVN�ZRUNHUV��7KXV��WKLV�VWXG\�DLPV�WR�LQYHV-
WLJDWH�WKH�TXDOLW\�RI�OLIH�DQG�VHOI�UHSRUW�V\PSWRPV�LQ�ZRUNHUV�
H[SRVHG� WR� H[FHVVLYH�QRLVH�� ,Q�RXU� VWXG\��ZRUNHUV
� WLQQLWXV��
KHDULQJ� ORVV��GL]]LQHVV�� VOHHS��DWWHQWLRQ��DQ[LHW\�DQG� IDWLJXH�
ZHUH�TXHVWLRQHG�DV�VHOI�UHSRUW�V\PSWRPV�

MATERIAL and METHODS
7KLV� SURVSHFWLYH� FDVH�FRQWURO� VWXG\�ZDV� FRQGXFWHG� RQ� ����
ZRUNHUV�ZKR�DSSOLHG� WR� WKH�RWRODU\QJRORJ\�RXWSDWLHQW�FOLQ-
LF� DQG�ZRUNHG� LQ� QRLV\� HQYLURQPHQWV� IRU� DW� OHDVW� RQH� \HDU�
�QRLVH� JURXS��� 6HYHQW\�IRXU� LQGLYLGXDOV� ZKR� ZHUH� VLPLODU�
WR�WKH�VWXG\�JURXS�LQ�WHUPV�RI�DJH�DQG�JHQGHU�DQG�ZKR�KDG�
QRW�ZRUNHG� LQ�QRLV\�HQYLURQPHQWV�EHIRUH�ZHUH� LQFOXGHG� LQ�
the study as the control group. Participants' demographic in-
IRUPDWLRQ��VPRNLQJ�DQG�DOFRKRO�XVH�VWDWXV�ZHUH�QRWHG��7KH�
6KRUW�)RUP��6)�����VFDOH�ZDV�XVHG�WR�DVVHVV�WKH�SDUWLFLSDQWV
�
TXDOLW\�RI�OLIH��DQG�WKH�YLVXDO�DQDORJXH�VFDOH��9$6��ZDV�XVHG�
WR�DVVHVV�VHOI�UHSRUW�V\PSWRPV��3DUWLFLSDQWV�ZHUH�H[FOXGHG�LI�
WKH\� KDG�ZRUN�UHODWHG� DFFLGHQWV�� QHXURORJLFDO� GLVHDVHV� �H[-
FHSW�PLJUDLQH��� YLVXDO� LPSDLUPHQW� WKDW� FDQQRW� EH� FRUUHFWHG�
ZLWK� OHQVHV��PXVFXORVNHOHWDO�GLVRUGHUV��VXFK�DV�DPSXWDWLRQ��
MRLQW� UHSODFHPHQW�� UKHXPDWRLG� DUWKULWLV�� DQG� XQFRQWUROODEOH�
V\VWHPLF� GLVHDVH��:ULWWHQ� DQG� YHUEDO� FRQVHQW�ZDV� REWDLQHG�
IURP�DOO�LQGLYLGXDOV��7KH�VWXG\�ZDV�FDUULHG�RXW�LQ�DFFRUGDQFH�
ZLWK�WKH�'HFODUDWLRQ�RI�+HOVLQNL�3ULQFLSOHV��,Q�DGGLWLRQ��SHU-
PLVVLRQ�ZDV�REWDLQHG�IURP�WKH�(WKLFV�&RPPLWWHH�RI�.DUDE�N�
8QLYHUVLW\�1RQ�,QWHUYHQWLRQDO�&OLQLFDO�5HVHDUFK�IRU�WKH�VWXG\�
�����������

Occupation of Workers and Noise Measurement
$OO�RI� WKH�ZRUNHUV� LQ� WKH�QRLVH�JURXS�ZHUH�ZRUNLQJ� LQ� WKH�
VDPH� PHWDO� LQGXVWU\�PDFKLQHU\� ¿HOG�� $FFRUGLQJ� WR� QRLVH�
measurements carried out routinely annually by international 
VWDQGDUGV��,62��������ZRUNHUV�ZHUH�H[SRVHG�WR�GDLO\����KRXU�
ZRUNLQJ�KRXUV��DYHUDJH�/H[�ZDV������G%�$���DQG�WKH�3�SHDN�
&�ZDV��������G%�&��

Evaluation of quality of life
7KH�6)����VFDOH�ZDV�XVHG�WR�DVVHVV�WKH�TXDOLW\�RI�OLIH��7KH�
7XUNLVK� YDOLGLW\� DQG� UHOLDELOLW\� VWXG\� RI� WKH� VFDOH�ZDV� SHU-
IRUPHG�E\�.RF\LJLW�HW�DO��������6)����KDV�HLJKW�VXE�GLPHQ-
VLRQV�DQG�FRQVLVWV�RI����LWHPV��7KHVH�GLPHQVLRQV�DUH��SK\VL-
cal function, physical role restriction, emotional role, energy/
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vitality, mental health, social functionality, pain and general 
health. A high score indicates a high quality of life.
Evaluation of self-reported symptoms
$�YLVXDO�DQDORJXH�VFDOH��9$6��ZDV�XVHG�WR�HYDOXDWH�VHOI�UH-
SRUWHG� V\PSWRPV�� 7LQQLWXV�� KHDULQJ� ORVV�� GL]]LQHVV�� VOHHS��
DQ[LHW\��DWWHQWLRQ�DQG�IDWLJXH�ZHUH�HYDOXDWHG�ZLWK�9$6��$����
FP�OLQH�ZDV�GUDZQ�IRU�HDFK�V\PSWRP�WR�EH�HYDOXDWHG�RQ�SD-
SHU��DQG�WKH�HQGSRLQWV�RI�WKH�OLQH�ZHUH�QXPEHUHG����QR�FRP-
SODLQWV��WR�����,�KDYH�H[WUHPH�FRPSODLQWV���7KH�LQGLYLGXDO�ZDV�
asked to mark a point on this line suitable for the severity of 
WKHLU�FRPSODLQW��7KHQ��WKH�SRLQW�PDUNHG�E\�WKH�LQGLYLGXDO�ZDV�
PHDVXUHG�ZLWK�D�UXOHU��DQG�WKH�LQGLYLGXDO
V�9$6�VFRUH�ZDV�GH-
termined.

Statistical analysis
,%0�6366����VRIWZDUH�ZDV�XVHG�IRU�VWDWLVWLFDO�DQDO\VLV��7KH�
QRUPDOLW\� GLVWULEXWLRQ� ZDV� FKHFNHG� ZLWK� WKH� 6KDSLUR�:LON�
WHVW��1RUPDOO\�GLVWULEXWHG�GDWD�ZHUH�SUHVHQWHG�DV�PHDQ��VWDQ-
GDUG�GHYLDWLRQ��VG���DQG�QRQ�QRUPDOO\�GLVWULEXWHG�GDWD�ZHUH�
SUHVHQWHG� DV� PHGLDQ� �PLQLPXP� �PLQ��� PD[LPXP� �PD[����
7R�FRPSDUH�WKH�TXDOLW\�RI�OLIH�DQG�9$6�VFRUHV�EHWZHHQ�WKH�
JURXSV��WKH�7�7HVW�ZDV�XVHG�LI�WKH�GDWD�ZHUH�QRUPDOO\�GLVWULE-
XWHG��DQG�WKH�0DQQ�:KLWQH\�8�WHVW�ZDV�XVHG�LI�WKH\�ZHUH�QRW��
:KLFK�RI�WKH�WZR�WHVWV�ZDV�XVHG�LV�SUHVHQWHG�LQ�WKH�WDEOHV��7KH�
UHODWLRQVKLS�EHWZHHQ�ZRUNLQJ�WLPH��9$6�VFRUHV�DQG�TXDOLW\�
RI�OLIH�ZDV�H[DPLQHG�ZLWK�WKH�6SHDUPDQ�FRUUHODWLRQ�WHVW��,Q�
DOO�VWDWLVWLFDO�DQDO\VHV��S������ZDV�DFFHSWHG�DV�WKH�VWDWLVWLFDO�
VLJQL¿FDQFH�OHYHO�

RESULTS
2I�WKH�����ZRUNHUV�LQ�WKH�QRLVH�JURXS�������������ZHUH�PDOH��
�����������ZHUH�IHPDOH��DQG�WKH�PHDQ�DJH�ZDV�������������
�������� \HDUV��2I� WKH� ���ZRUNHUV� LQ� WKH� FRQWURO� JURXS�� ���
��������ZHUH�PDOH�������������ZHUH�IHPDOH��DQG�WKH�PHDQ�
DJH�ZDV��������������������\HDUV��7KHUH�ZDV�QR�GLIIHUHQFH�
EHWZHHQ� WKH� JURXSV� LQ� WHUPV� RI� JHQGHU� DQG� DJH� �S��������
�������UHVSHFWLYHO\��
6HYHQW\�WZR���������ZRUNHUV�LQ�WKH�QRLVH�JURXS�ZHUH�ZRUN-
LQJ�LQ�LURQ�DQG�VWHHO�������������LQ�WH[WLOH�����������LQ�FDUSHQ-
WU\�����������LQ�ODXQGU\�DQG����������LQ�VFUDS�ZRUNVKRS��7KH�
ZRUNHUV
�ZRUNLQJ�WLPH�LQ�QRLV\�HQYLURQPHQWV�ZDV������������
�������\HDUV��7KH�LQFLGHQFH�RI�ZRUNHUV
�VHOI�UHSRUW�V\PSWRPV�
ZDV����������WLQQLWXV�������������KHDULQJ�ORVV�������������
GL]]LQHVV�������������VOHHS�SUREOHP��������������LQDWWHQWLRQ��
������������DQ[LHW\�DQG�������������IDWLJXH��7KH�LQFLGHQFH�
RI�VHOI�UHSRUW�V\PSWRPV�LQ�WKH�FRQWURO�JURXS�ZDV������������
WLQQLWXV����� ��������KHDULQJ� ORVV����� ��������GL]]LQHVV�����
��������VOHHS�SUREOHP�������������LQDWWHQWLRQ��������������
DQ[LHW\�DQG���� �������� IDWLJXH��)RUW\�HLJKW� ��������RI� WKH�
ZRUNHUV� LQ� WKH�QRLVH�JURXS�ZHUH�VPRNLQJ��DQG���� ��������
ZHUH�XVLQJ�DOFRKRO��)RUW\���������RI�WKH�ZRUNHUV�LQ�WKH�FRQ-
WURO�JURXS�ZHUH�VPRNLQJ��DQG������������ZHUH�XVLQJ�DOFRKRO��
7KHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI�XVH�
�S����������������UHVSHFWLYHO\��
:KHQ�WKH�9$6�VFRUHV�RI�WKH�JURXSV�ZHUH�FRPSDUHG��WKH�WLQ-
QLWXV��KHDULQJ�ORVV��GL]]LQHVV��VOHHS�SUREOHP��LQDWWHQWLRQ�DQG�
DQ[LHW\�VFRUHV�RI�WKH�ZRUNHUV�ZRUNLQJ�LQ�D�QRLV\�HQYLURQPHQW�
ZHUH�ZRUVH�WKDQ�WKH�FRQWURO�JURXS��S��������+RZHYHU��WKHUH�

ZDV� QR� GLIIHUHQFH� EHWZHHQ� WKH� JURXSV� LQ� WHUPV� RI� IDWLJXH�
VFRUH��S!�������9$6�VFRUHV�E\�JURXSV�DUH�SUHVHQWHG�LQ�7DEOH�,�

Table I. 9LVXDO�DQDORJXH�VFDOH��9$6��VFRUHV�E\�JURXSV�
 

:KHQ�WKH�TXDOLW\�RI�OLIH�ZDV�FRPSDUHG�EHWZHHQ�WKH�JURXSV��
the physical function, physical role restriction, social func-
tionality, pain, and general health scores of the noise group 
ZHUH�ZRUVH�WKDQ�WKH�FRQWURO�JURXS��S��������+RZHYHU��WKHUH�
ZDV�QR�GLIIHUHQFH�EHWZHHQ�WKH�JURXSV�LQ�WHUPV�RI�HPRWLRQDO�
UROH��PHQWDO�KHDOWK��DQG�HQHUJ\�YLWDOLW\�VFRUHV��S!�������6)����
sub-dimension scores according to the groups are presented 
LQ�7DEOH�,,�

Table II. 6KRUW�)RUP����VXE�GLPHQVLRQ�VFRUHV�E\�JURXSV�

&RQVLGHULQJ�WKH�UHODWLRQVKLS�EHWZHHQ�ZRUNLQJ�WLPH��TXDOLW\�RI�
OLIH�DQG�VHOI�UHSRUW�V\PSWRPV��D�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�
ZRUNLQJ�WLPH�DQG�WLQQLWXV��KHDULQJ�ORVV��VOHHS�SUREOHPV��LQ-
DWWHQWLRQ��DQG�IDWLJXH��7KHUH�ZDV�D�QHJDWLYH�FRUUHODWLRQ�ZLWK�
WKH�VXE�GLPHQVLRQV�RI�WKH�TXDOLW\�RI�OLIH�LQGH[��S��������7KH�
UHODWLRQVKLS�EHWZHHQ�ZRUNLQJ�WLPH��9$6�VFRUHV�DQG�TXDOLW\�RI�
OLIH�LV�SUHVHQWHG�LQ�7DEOH�,,,�

Table III. 7KH�UHODWLRQVKLS�EHWZHHQ�ZRUNLQJ�WLPH�LQ�QRLV\�HQYLURQPHQWV�DQG�
9$6�VFRUHV�DQG�TXDOLW\�RI�OLIH�
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DISCUSSION
1RLVH��ZKLFK�KDUPV�KXPDQ�KHDOWK�� LV� H[DPLQHG�XQGHU� WZR�
KHDGLQJV�� DFRXVWLF� WUDXPD� DQG� FKURQLF� ZRUNSODFH� QRLVH��
Acoustic trauma describes sudden, short-term, very loud 
VRXQGV� �VXFK� DV� D� VKRWJXQ� H[SORVLRQ��� ,W� PDLQO\� GDPDJHV�
human health directly mechanically, and some recovery can 
EH�REVHUYHG�DIWHU�WUDXPD��&KURQLF�ZRUNSODFH�QRLVH�GHVFULEHV�
prolonged exposure to loud sounds. Health problems due to 
chronic exposure occur over a period of time but are more 
SHUPDQHQW�������7KLV�VWXG\�LQYHVWLJDWHG�WKH�TXDOLW\�RI�OLIH�DQG�
self-reported symptoms in individuals exposed to chronic 
ZRUNSODFH�QRLVH��,Q�RXU�VWXG\��WKH�TXDOLW\�RI�OLIH�DQG�VHOI�UH-
SRUW�WLQQLWXV��KHDULQJ�ORVV��GL]]LQHVV��VOHHS�SUREOHP��LQDWWHQ-
WLRQ�DQG�DQ[LHW\�VFRUHV�RI�WKH�ZRUNHUV�ZRUNLQJ�LQ�QRLV\�HQYL-
URQPHQWV�ZHUH�ZRUVH�WKDQ�WKH�FRQWURO�JURXS�

Workplace noise is thought to affect the peripheral organs in 
WKH�LQQHU�HDU�ERWK�PHWDEROLFDOO\�DQG�LVFKHPLFDOO\�������5HDF-
WLYH�R[\JHQ�VSHFLHV��526��LV�D�QRUPDO�E\SURGXFW�RI�FHOOXODU�
respiration metabolism. Noise causes an increase in the level 
RI�526�LQ�WKH�LQQHU�HDU��,QFUHDVHG�526�OHYHO�FDXVHV�R[LGDWLYH�
GDPDJH�WR�'1$��SURWHLQV��FHOO�VXUIDFH�UHFHSWRUV�DQG�PHP-
EUDQH�OLSLGV�������,Q�DGGLWLRQ��YDVRFRQVWULFWLRQ�RFFXUV�LQ�WKH�
blood vessels supplying the cochlea due to noise exposure. 
7KXV��VORZLQJ�WKH�EORRG�ÀRZ�WR�WKH�FRFKOHD�DIIHFWV�WKH�KDLU�
cells. These theories also explain the vestibular loss observed 
LQ�VRPH�LQGLYLGXDOV�ZLWK�1,+/��%RWK�YHVWLEXODU�DQG�DXGLWR-
ry receptors share the membranous labyrinth, and the same 
HQG� DUWHU\� SURYLGHV� EORRG� ÀRZ�� 7KHUHIRUH�� LQFUHDVHG� 526�
RU�GHFUHDVHG�EORRG�ÀRZ�WR�WKH�LQQHU�HDU�FDQ�FDXVH�DXGLWRU\�
and vestibular symptoms. Although there are many studies 
RQ�1,+/�LQ�WKH�OLWHUDWXUH��QRLVH�LQGXFHG�YHVWLEXODU�ORVV�DQG�
tinnitus are current issues, and interest is increasing daily. A 
VWXG\�FRQGXFWHG�LQ�WKH�86$�UHSRUWHG�WKDW�WKH�SUHYDOHQFH�RI�
self-report hearing loss and tinnitus in individuals exposed to 
QRLVH�ZDV�KLJKHU�WKDQ�LQ�LQGLYLGXDOV�QRW�H[SRVHG�WR�QRLVH��DQG�
WKH�SUHYDOHQFH�RI�KHDULQJ�ORVV�DQG�WLQQLWXV�ZDV�����DQG������
UHVSHFWLYHO\�������

$QRWKHU�VWXG\�XVLQJ�9$6�UHSRUWHG�WKDW�WKH�SUHYDOHQFH�RI�WLQ-
QLWXV��KHDULQJ�ORVV�DQG�YHUWLJR�DWWDFNV�LQ�ZRUNHUV�ZDV��������
������DQG��������UHVSHFWLYHO\�������,Q�RXU�VWXG\��WKH�SUHYD-
OHQFH�RI�WLQQLWXV��KHDULQJ�ORVV�DQG�GL]]LQHVV�ZHUH������������
DQG��������UHVSHFWLYHO\��7KHVH�GLIIHUHQFHV�LQ�SUHYDOHQFH�PD\�
be due to the method used to reveal the symptoms and the dif-
IHUHQFHV�LQ�WKH�TXHVWLRQV��<HV�QR�DQVZHUV�DUH�YHU\�VKDUS�GH-
cisions, and individuals must respond according to the domi-
QDQW�VLGH��7KH�9$6��ZKLFK�LV�XVHG�DV�D�XVHIXO�WRRO�IRU�JUDGLQJ�
pain, can be used to detect and rate many other symptoms, 
DV�ZH�XVHG�LQ�RXU�VWXG\��:LWK�9$6��V\PSWRPV�FDQ�EH�JUDGHG�
IURP���WR�����7KHUHIRUH��PLOG�V\PSWRPV�DUH�DOVR�FRQVLGHUHG�
LQ�WKH�HYDOXDWLRQV�ZLWK�9$6��DQG�WKH�SUHYDOHQFH�PD\�LQFUHDVH��
7KH�UHDVRQ�ZK\�GL]]LQHVV�LV�PRUH�SUHYDOHQW�LQ�RXU�VWXG\�PD\�
EH�RXU�TXHVWLRQLQJ�RI�DOO�W\SHV�RI�GL]]LQHVV��YHUWLJR��GLVHTXL-
OLEULXP��SUHV\QFRSH�RU�OLJKWKHDGHGQHVV���

1RLVH�LV�D�QRQ�VSHFL¿F�ELRORJLFDO�VWUHVVRU�WKDW�FDQ�DIIHFW�WKH�
entire physiological system of the body beyond the inner ear. 
The effects of noise on stress have been investigated, and it 
has been reported that it causes negative changes in stress 
KRUPRQHV�������'XH�WR�WKHVH�KRUPRQDO�FKDQJHV��LQGLYLGXDOV
�
KHDUW�UDWH��UHVSLUDWRU\�UDWH�DQG�EORRG�SUHVVXUH�LQFUHDVH�ZKLOH�
WKHLU�DWWHQWLRQ�OHYHO�GHFUHDVHV��&RQVLVWHQW�ZLWK�WKH�OLWHUDWXUH�LQ�
RXU�VWXG\��LW�ZDV�GHWHUPLQHG�WKDW�WKH�QRLVH�JURXS�H[SHULHQFHG�
more sleep problems, inattention and anxiety than the control 
JURXS� ���������7KHVH� QHJDWLYHV� KDYH� RIWHQ� EHHQ� DVVRFLDWHG�
ZLWK� VOHHS� DQQR\DQFH��%HKHVKWL� HW� DO��� VWDWHG� LQ� WKHLU� VWXG\�
that noise causes annoyance, and annoyance also causes sleep 
SUREOHPV�������,Q�RWKHU�ZRUGV��WKH\�HPSKDVL]HG�WKDW�QRLVH�LQ-
directly causes sleep disturbance by causing noise annoyance. 
6LPLODUO\��%HXWHO�HW�DO���VWDWHG�WKDW�QRLVH�DQQR\DQFH�WULJJHUV�
VWUHVV�� DQG� VWUHVV� FDQ�ZRUVHQ� SV\FKLDWULF� GLVRUGHUV� VXFK� DV�
DQ[LHW\�������

4XDOLW\�RI�OLIH��GH¿QHG�DV�LQGLYLGXDOV
�SHUFHSWLRQ�RI�WKHLU�SR-
sition in life about their goals, expectations, standards and 
concerns, is directly related to the health status of individuals. 
7KHUHIRUH��WKH�QRLVH�H[SRVXUH�RI�ZRUNHUV�ZKR�KDYH�WR�ZRUN�WR�
VXUYLYH�FDQ�DIIHFW�WKH�TXDOLW\�RI�OLIH�DQG�WKH�KHDOWK�RI�ZRUNHUV��
2WRJKLOH�HW�DO���HYDOXDWHG�WKH�ZRUNHUV
�TXDOLW\�RI�OLIH�ZRUNLQJ�
LQ�WKH�VDZPLOO�ZLWK�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ�4XDOLW\�RI�
/LIH��:+2�4R/��������7KH\�UHSRUWHG�D�VLJQL¿FDQW�GHFUHDVH�
in the general, physical and psychological components of the 
ZRUNHUV
�TXDOLW\�RI�OLIH�GXH�WR�RFFXSDWLRQDO�QRLVH��,Q�DQRWKHU�
VWXG\��WKH�TXDOLW\�RI�OLIH�RI�ZRUNHUV�ZRUNLQJ�LQ�QRLV\�HQYLURQ-
PHQWV�ZDV�HYDOXDWHG�ZLWK�WKH�:+2�4R/�������7KH�DXWKRUV�
UHSRUWHG�WKDW�WKH�ZRUNHUV
�VRFLDO�DQG�SK\VLFDO�TXDOLW\�RI�OLIH�
VFRUHV�ZHUH�ZRUVH�WKDQ�WKH�FRQWURO�JURXS��DQG�WKHUH�ZDV�QR�
GLIIHUHQFH�EHWZHHQ�WKH�PHQWDO�DQG�HQYLURQPHQWDO�TXDOLW\�RI�
OLIH� VFRUHV�� ,Q�RXU�VWXG\��XQOLNH� WKHVH�VWXGLHV��ZH�HYDOXDWHG�
ZRUNHUV
�TXDOLW\�RI�OLIH�ZLWK�6)�����3K\VLFDO�IXQFWLRQ��SK\V-
ical role restriction, social functionality, pain and general 
KHDOWK� VFRUHV��ZKLFK�DUH� VXE�GLPHQVLRQV�RI� WKH� VFDOH��ZHUH�
ZRUVH� WKDQ� WKH� FRQWURO� JURXS��7KHUHIRUH�� WKH� SK\VLRORJLFDO�
and psychological effects of noise on individuals may have 
UHGXFHG�WKHLU�TXDOLW\�RI�OLIH���������

$OWKRXJK�QRLVH� LV�D� W\SH�RI�SROOXWLRQ��VXFK�DV�VRLO�DQG�ZD-
ter pollution, it is considered less important because it is not 
SHUPDQHQW��LW�GLVDSSHDUV�ZLWK�WKH�WHUPLQDWLRQ�RI�WKH�QRLVH���
+RZHYHU�� WKH� HIIHFWV� RI� QRLVH� FDQ� FDXVH� SHUPDQHQW� KHDOWK�
problems. The effects of noise can be reduced by some ap-
SOLFDEOH�PHWKRGV��VXFK�DV�LQIRUPLQJ�WKH�ZRUNHUV�PRUH�DERXW�
noise, encouraging them to use hearing protection, and mak-
LQJ�QRLV\�TXLHW�HQYLURQPHQW�URWDWLRQV�DW�VSHFL¿F�LQWHUYDOV��,Q�
WKLV�ZD\��WKH�DGYHUVH�HIIHFWV�WKDW�ZLOO�DIIHFW�WKH�ZRUNHUV
�KHDOWK�
DQG�ZRUN�SHUIRUPDQFH�FDQ�EH�UHGXFHG�
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CONCLUSION
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7DN�6��'DYLV�55��&DOYHUW�*0��([SRVXUH�WR�KD]-
DUGRXV�ZRUNSODFH�QRLVH� DQG�XVH�RI� KHDULQJ�SUR-
WHFWLRQ� GHYLFHV� DPRQJ� 86� ZRUNHUV�� 1+$1(6��
����±������$P�-�,QG�0HG����������������±���

.HUQV� (�� 0DVWHUVRQ� ($�� 7KHPDQQ� &/�� &DOYHUW�
*0��&DUGLRYDVFXODU�FRQGLWLRQV��KHDULQJ�GLI¿FXO-
W\�� DQG�RFFXSDWLRQDO� QRLVH� H[SRVXUH�ZLWKLQ�8�6��
LQGXVWULHV�DQG�RFFXSDWLRQV��$P�-�,QG�0HG�������
������±���

(XURVWDW��:RUN�DQG�+HDOWK�LQ�WKH�(8��$�6WDWLVWL-
FDO�3RUWUDLW��/X[HPERUJ�2I¿FH� IRU�2I¿FLDO�3XE-
OLFDWLRQV� RI� WKH� (XURSHDQ� &RPPXQLWLHV�� �����
KWWS���HG]�ELE�XQL�PDQQKHLP�GH�ZZZ�HG]�SGI�
HXURVWDW����.6������������ (1�1�(1�SGI� �/DVW�
YLHZHG����'HFHPEHU�������

)HGHU�.��0LFKDXG�'��0F1DPHH�-��)LW]SDWULFN�(��
'DYLHV�� +�� /HURX[� 7�� 3UHYDOHQFH� RI� KD]DUGRXV�
occupational noise exposure, hearing loss, and 
hearing protection usage among a representative 
VDPSOH�RI�ZRUNLQJ�&DQDGLDQV�� -�2FFXS�(QYLURQ�
0HG����������������±����

1HOVRQ� ',�� 1HOVRQ� 5<�� &RQFKD�%DUULHQWRV� 0��
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GXVWULDO�ZRUNHUV�DQG�LWV�DVVRFLDWHG�IDFWRUV��:RUN�
���������������±���

7KHPDQQ� &� /�� 6XWHU�$+�� 6WHSKHQVRQ�05��1D-
tional research agenda for the prevention of oc-
FXSDWLRQDO�KHDULQJ� ORVV�3DUW����6HP��+HDU�������
����������±����

1NRVL�9��&ODDVVHQ�1��9R\L�.��2FFXSDWLRQDO�QRL-
seinduced hearing loss prevelence and noise 
DEDWHPHQW� WHFKQLTXHV� LQ� D� VWHHO� ±�PDNLQJ�SODQW��
2FFXS�+HDOWK�6RXWKHUQ�$IU������������±���

<LOPD]�1��,OD�.��6R\OHPH]�(��2]GHN�$��(YDOXD-
WLRQ�RI� YHVWLEXODU� V\VWHP�ZLWK� Y+,7� LQ� LQGXVWUL-
DO�ZRUNHUV�ZLWK� QRLVH�LQGXFHG�KHDULQJ� ORVV��(XU�
$UFK�2WRUKLQRODU\QJRO�������������������������

%DVQHU�0��%DELVFK�:��'DYLV�$��%ULQN�0��&ODUN�
&��-DQVVHQ�6��6WDQVIHOG�6��$XGLWRU\�DQG�QRQ�DX-
GLWRU\� HIIHFWV� RI� QRLVH� RQ� KHDOWK� /DQFHW� ������
���������������±���

$NDQ�=��<LOPD]�$��2]GHPLU�2��$OL�.0��1RLVH�
Pollution, Psychiatric Symptoms and Quality of 
Life: Noise Problem in the East Region of Turkey. 
$QQDOV�RI�0HGLFDO�5HVHDUFK��������������±���
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QDO�������������������
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JHoHUOLOL÷L��øODo�YH�7HGDYL�'HUJLVL����������������

7KHPDQQ�&/��0DVWHUVRQ�($��2FFXSDWLRQDO�QRLVH�
H[SRVXUH��$� UHYLHZ�RI� LWV� HIIHFWV�� HSLGHPLRORJ\��
DQG� LPSDFW� ZLWK� UHFRPPHQGDWLRQV� IRU� UHGXFLQJ�
LWV�EXUGHQ��-�$FRXVW�6RF�$P��������������������

7KHPDQQ�&/��0DVWHUVRQ�($��2FFXSDWLRQDO�QRLVH�
H[SRVXUH��$� UHYLHZ�RI� LWV� HIIHFWV�� HSLGHPLRORJ\��
DQG� LPSDFW� ZLWK� UHFRPPHQGDWLRQV� IRU� UHGXFLQJ�
LWV�EXUGHQ��-�$FRXVW�6RF�$P��������������������

.XUDEL�$��.HLWKOH\�(0��+RXVOH\�*'��5\DQ�$)��
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KHDULQJ�ORVV��+HDU�5HV�������������������

0DVWHUVRQ�($��7KHPDQQ�&/��/XFNKDXSW�6(��/L�
-�� &DOYHUW� *0�� +HDULQJ� GLI¿FXOW\� DQG� WLQQLWXV�
DPRQJ� 8�6�� ZRUNHUV� DQG� QRQ�ZRUNHUV� LQ� ������
$P�-�,QG�0HG����������������������

$O�.LQG\�6$��'R�ORQJ�WHUP�QRLVH�H[SRVXUH�FDXVH�
equilibrium problems? A cross-sectional study. 
6DXGL�-�+HDOWK�6FL���������������

&HQWUHOO�5:��3K\VLRORJLFDO�HIIHFWV�RI�QRLVH��2WR-
ODU\QJRORJLF�&OLQLFV�RI�1RUWK�$PHULFD�����������
���±���

%HKHVKWL� 0+�� .RRKSDHL� $�� &KDKDFN� $)�� (P-
NDQL� 0�� .LDQPHKU� 0�� +DML]DGHK� 5�� 5HODWLRQ-
VKLS� EHWZHHQ� WKH�'RVH� RI� 1RLVH� ([SRVXUH�ZLWK�
6OHHS�4XDOLW\�DQG�1RLVH�$QQR\DQFH� LQ� ,QGXVWUL-
DO�:RUNHUV��5HVHDUFK� -�� 3KDUP�� DQG�7HFK� ������
��������������
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ABSTRACT
Objective: 
7KLV�ZRUN�ZDV�GHVLJQHG� WR�DVFHUWDLQ�KLJK�GHQVLW\� OLSRSURWHLQ� �+'/��VXEIUDFWLRQV�
DQG�+'/�UHODWHG�HQ]\PH�DOWHUDWLRQV�LQ�HQG�VWDJH�OLYHU�IDLOXUH��(6/)��

Material and Methods: 
7ZHQW\�SDWLHQWV�ZLWK�(6/)�DQG�WZHQW\�FRQWURO�VXEMHFWV��OLYHU�GRQRUV��ZHUH�FKRVHQ�
IRU� WKH�VWXG\��%HIRUH� WKH� WUDQVSODQW��VHUXP�VDPSOHV�IURP�HDFK�SDWLHQW�DQG�FRQWURO�
ZHUH�HYDOXDWHG��&RQWLQXRXV�GLVF�SRO\DFU\ODPLGH�JHO�HOHFWURSKRUHVLV�ZDV�SHUIRUPHG�
to determine HDL subfraction changes and ELISA was carried out to determine se-
UXP�OHYHOV�RI�OHFLWKLQ±FKROHVWHURO�DF\OWUDQVIHUDVH��/&$7���DSROLSRSURWHLQ�$����$SR�
$���DQG�FKROHVWHU\O�HVWHU�WUDQVIHU�SURWHLQ��&(73��

Results: 
/LYHU�IDLOXUH�SDWLHQWV�KDG�VLJQL¿FDQWO\�KLJKHU�OHYHOV�RI�WULJO\FHULGHV��7*��DQG�YHU\�
ORZ�GHQVLW\� OLSRSURWHLQ� �9/'/�� FRPSDUHG� WR� KHDOWK\� GRQRUV��$GGLWLRQDOO\�� WKHVH�
SDWLHQWV� VKRZHG� VLJQL¿FDQW� LQFUHDVHV� LQ� OHYHOV� RI� DVSDUWDWH� DPLQRWUDQVDPLQDVH�
�$67���DONDOLQH�SKRVSKDWDVH��$/3���DODQLQH�DPLQRWUDQVDPLQDVH��$/7���DQG�EORRG�
XUHD�QLWURJHQ��%81���ZKLOH�DOEXPLQ�ZDV�QRWDEO\�ORZHU�FRPSDUHG�WR�FRQWUROV��(YHQ�
though HDL cholesterol concentrations were not considerably altered between the 
WZR�JURXSV��(6/)�SDWLHQWV�KDG� D�PDUNHG� UDLVH� LQ� WKH�+'/�ODUJH� VXEIUDFWLRQ� DQG�
D� VLJQL¿FDQW� GHFOLQH� LQ� WKH�+'/�VPDOO� VXEIUDFWLRQ� LQ� FRQWUDVW� WR� FRQWUROV��0RUH-
RYHU��OLYHU�IDLOXUH�SDWLHQWV�KDG�FRQVLGHUDEO\�ORZHU�VHUXP�$SR�$��OHYHOV�FRPSDUHG�WR�
KHDOWK\�FRQWUROV��EXW�WKHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�LQ�/&$7�DQG�&(73�OHYHOV�
EHWZHHQ�WKH�WZR�JURXSV�

Conclusion: 
+'/�VXEIUDFWLRQ�SUR¿OH�FDQ�GLVWLQJXLVK�EHWZHHQ�KHDOWK\�GRQRUV� DQG� OLYHU� IDLOXUH�
SDWLHQWV��7KH�UHVXOWV�DOVR�LQGLFDWH�WKDW�OHYHOV�RI�$SR�$���ZKLFK�SHUIRUPV�D�FUXFLDO�
IXQFWLRQ�LQ�+'/�PHWDEROLVP��DUH�ORZHU�LQ�(6/)��7KLV�GHFUHDVH�LQ�+'/�VPDOO�VXE-
IUDFWLRQV�PD\�EH�GXH�WR�LPSDLUHG�DQDEROLVP�UHVXOWLQJ�IURP�KHSDWLF�IDLOXUH�
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ÖZ
Amaç: 
%X�oDOÕúPD�� VRQ�G|QHP�NDUDFL÷HU�\HWPH]OL÷LQGH� �(6/)��
\�NVHN�\R÷XQOXNOX� OLSRSURWHLQ��+'/��DOW� IUDNVL\RQODUÕQÕ�
YH�+'/�LOH�LOLúNLOL�HQ]LP�GH÷LúLNOLNOHULQL�EHOLUOHPHN�LoLQ�
WDVDUODQPÕúWÕU�

Gereç ve Yöntemler: 
dDOÕúPD� LoLQ� ��� (6/)� KDVWDVÕ� YH� ��� NRQWURO� �NDUDFL÷HU�
GRQ|U��� NLúL� VHoLOGL��1DNLO� |QFHVLQGH�KHU� KDVWD� YH� NRQW��
UROGHQ� DOÕQDQ� VHUXP� |UQHNOHUL� GH÷HUOHQGLULOGL�� +'/� DOW�
IUDNVL\RQ�GH÷LúLNOLNOHULQL�EHOLUOHPHN�LoLQ�V�UHNOL�GLVN�SR-
OLDNULODPLG� MHO� HOHNWURIRUH]L� \DSÕOGÕ� YH� OHVLWLQ�NROHVWHURO�
DVLOWUDQVIHUD]� �/&$7��� DSROLSRSURWHLQ�$��� �$SR�$��� YH�
NROHVWHULO�HVWHU�WUDQVIHU�SURWHLQLQLQ��&(73��VHUXP�VHYL\H-
OHULQL�EHOLUOHPHN�LoLQ�(/,6$�\DSÕOGÕ�

Bulgular: 
.DUDFL÷HU� \HWPH]OL÷L� RODQ� KDVWDODUGD�� VD÷OÕNOÕ� GRQ|UOHU-
OH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�DQODPOÕ�GHUHFHGH�\�NVHN� WULJOLVHULW�
�7*��YH�oRN�G�ú�N�\R÷XQOXNOX�OLSRSURWHLQ��9/'/��VHYL-
\HOHUL�YDUGÕ��(N�RODUDN��EX�KDVWDODUGD�DVSDUWDW�DPLQRWUDQV-
DPLQD]��$67���DONDOLQ�IRVIDWD]��$/3���DODQLQ�DPLQRWUDQV-
DPLQD]� �$/7�� YH� NDQ� �UH� QLWURMHQL� �%81�� G�]H\OHULQGH�
|QHPOL� DUWÕúODU� J|U�O�UNHQ�� DOE�PLQ� NRQWUROOHUH� NÕ\DVOD�
EHOLUJLQ� úHNLOGH� G�ú�NW��� +'/� NROHVWHURO� NRQVDQWUDV��
\RQODUÕ� LNL� JUXS� DUDVÕQGD� |QHPOL� |Oo�GH� GH÷LúPHVH� GH��
(6/)� KDVWDODUÕQGD� NRQWUROOHULQ� DNVLQH� +'/�E�\�N� DOW�
E|O�P�QGH�EHOLUJLQ�ELU�DUWÕú�YH�+'/�N�o�N�DOW�E|O�P�QGH�
|QHPOL�ELU�G�ú�ú�YDUGÕ��$\UÕFD�NDUDFL÷HU�\HWPH]OL÷L�RODQ�
KDVWDODUÕQ� VHUXP� $SR� $�� G�]H\OHUL� VD÷OÕNOÕ� NRQWUROOHUH�
J|UH� ROGXNoD� G�ú�NW�� DQFDN� /&$7� YH� &(73� G�]H\OHUL�
DoÕVÕQGDQ�LNL�JUXS�DUDVÕQGD�DQODPOÕ�ELU�IDUN�\RNWX�

Sonuç: 
+'/�DOW� IUDNVL\RQ�SUR¿OL�� VD÷OÕNOÕ�GRQ|UOHU� LOH�NDUDFL÷HU�
\HWPH]OL÷L� RODQ� KDVWDODUÕ� ELUELULQGHQ� D\ÕUDELOLU�� 6RQXoODU�
D\UÕFD�+'/�PHWDEROL]PDVÕQGD�oRN�|QHPOL�ELU�LúOHYL�\HULQH�
JHWLUHQ�$SR�$��G�]H\OHULQLQ�(6/)
GH� GDKD� G�ú�N�ROGX��
÷XQX� J|VWHUPHNWHGLU�� +'/�N�o�N� DOW� IUDNVL\RQODUÕQGDNL�
EX� D]DOPD�� KHSDWLN� \HWPH]OLNWHQ� ND\QDNODQDQ� ER]XOPXú�
DQDEROL]PD\D�ED÷OÕ�RODELOLU�

Anahtar Kelimeler: 
6RQ�'|QHP�.DUDFL÷HU�<HWPH]OL÷L��+'/�6XEIUDNVL\RQODUÕ��
$SR�$���&(73��/&$7

INTRODUCTION
(QG�VWDJH� OLYHU� IDLOXUH��ZLWK� GLVWRUWLRQ� RI� KHSDWLF� DUFKL-
WHFWXUH�DQG�IRUPDWLRQ�RI�UHJHQHUDWLYH�QRGXOHV��UHSUHVHQWV�
WKH�ODWH�VWDJH�RI�SURJUHVVLYH�KHSDWLF�¿EURVLV������(QG�VWDJH�
liver failure is an advanced stage of cirrhosis which is irre-
YHUVLEOH��DQG�WKH�RQO\�WUHDWPHQW�RSWLRQ�LV�OLYHU�WUDQVSODQWD-
WLRQ��+RZHYHU��LQ�VRPH�HWLRORJLF�FRQGLWLRQV��H�J��FKURQLF�
YLUDO�KHSDWLWLV�&�DQG�DOFRKROLF�OLYHU�GLVHDVH��UHYHUVLELOLW\�
has been demonstrated in early-stage cirrhosis following 
WUHDWPHQW�RI�WKH�XQGHUO\LQJ�FDXVH�����

$OWKRXJK�YDU\LQJ�JHRJUDSKLFDOO\��DOFRKROLVP��FKURQLF�YL-
UDO�KHSDWLWLV�&�DQG�QRQ�DOFRKROLF�IDWW\�OLYHU�GLVHDVH��1$-
)/'�� DUH� WKH�PRVW� FRPPRQ� FDXVH� RI� (6/)�� LQ�ZHVWHUQ�
FRXQWULHV������&KURQLF�YLUDO�KHSDWLWLV�%�LV�UHSRUWHG�WR�EH�WKH�
PDLQ�FDXVH�RI�(6/)�LQ�WKH�$VLD�3DFL¿F�UHJLRQ������$SDUW�
IURP�WKHVH��WKHUH�DUH�PDQ\�RWKHU�OHVV�FRPPRQ�FDXVHV�VXFK�
DV�KHPRFKURPDWRVLV�DQG�:LOVRQ
V�GLVHDVH��SULPDU\�ELOLDU\�
FLUUKRVLV��SULPDU\�VFOHURVLQJ�FKRODQJLWLV�DQG�DXWRLPPXQH�
KHSDWLWLV������6RPH�FDVHV�ZLWK�XQGHWHUPLQHG�HWLRORJ\�DUH�
DFFHSWHG� DV� LGLRSDWKLF� RU� FU\SWRJHQLF� FLUUKRVLV� ����� +H-
SDWLF�¿EURVLV�� QRGXODWLRQ�� DQG� OREXOH�GHVWUXFWLRQ� OHDG� WR�
GHFUHDVHG�KHSDWRFHOOXODU�PDVV��GHFUHDVHG�KHSDWLF�IXQFWLRQ�
DQG�FKDQJHV�LQ�EORRG�ÀRZ�LQ�SDWLHQWV�ZLWK�(6/)�����
$FWLQJ�DV�D�FHQWUDO�RUJDQ� LQ� OLSRSURWHLQ�PHWDEROLVP�� WKH�
OLYHU�QRW�RQO\�PHGLDWHV�VHOHFWLYH�FKROHVWHURO�XSWDNH�IURP�
HDL but also facilitates HDL endocytosis and degrada-
WLRQ������&KROHVWHURO�GHOLYHU\�WR�WKH�OLYHU��IURP�SHULSKHU-
DO� WLVVXHV�� LV�PHGLDWHG� E\�+'/� ����� �$SROLSRSURWHLQ�$��
�$SR�$���� WKH�PDMRU� SURWHLQ� RI� +'/�� LV� V\QWKHVL]HG� LQ�
the liver and enters the circulation where it interacts with 
various cell types through membrane transporters called 
$73�ELQGLQJ�FDVVHWWH� WUDQVSRUWHU�$�� �$%&$��� �����7KLV�
interaction allows the movement of cholesterol and phos-
SKROLSLGV�WR�$SR�$��UHVXOWLQJ�LQ�WKH�IRUPDWLRQ�RI�PDWXUH�
+'/�SDUWLFOHV�HQULFKHG�LQ�FKROHVWHURO��+'/�LQWHUDFWV�ZLWK�
VFDYHQJHU�UHFHSWRU�FODVV�%�PHPEHU����65�%���UHFHSWRUV�
LQ� WKH� OLYHU�DQG�WUDQVIHUV� LWV�FKROHVWHURO������7ULJO\FHULGH�
FDQ� DOVR� EH� WUDQVSRUWHG� WR� FLUFXODWLQJ�+'/� IURP�9/'/�
DQG�ORZ�GHQVLW\�OLSRSURWHLQ��/'/��SDUWLFOHV�E\�PHDQV�RI�
&(73� DFWLYLW\�� /LYHU�.XSIIHU� FHOOV� DUH� NQRZQ� WR� EH� WKH�
PDLQ�VRXUFH�RI�FLUFXODWLQJ�&(73�������

+'/� LV� NQRZQ� WR� EH� SURWHFWLYH� DJDLQVW� DWKHURVFOHURVLV�
and various studies have shown a negative correlation be-
WZHHQ� SODVPD�+'/�FKROHVWHURO� �+'/�&�� OHYHOV� DQG� WKH�
LQFLGHQFH�RI�FRURQDU\�DUWHU\�GLVHDVH�����������$V�GHWDLOHG�
DERYH��WKH�SURWHFWLYH�UROH�RI�+'/�DJDLQVW�DWKHURVFOHURVLV�
stems from its involvement in a transport event called re-
YHUVH�FKROHVWHURO�WUDQVSRUW��ZKLFK�WUDQVSRUWV�H[FHVV�FKR-
OHVWHURO�IURP�SHULSKHUDO�WLVVXHV�EDFN�WR�WKH�OLYHU���5HYHUVH�
FKROHVWHURO�WUDQVSRUW�LQYROYHV�PRUH�WKDQ�RQH�VWHS��7KHVH�
are respectively; transferal of free cholesterol from cells to 
+'/��HVWHUL¿FDWLRQ�RI�IUHH�FKROHVWHURO�LQ�+'/�E\�/&$7��
and transfer of ester cholesterol to lipoproteins contain-
LQJ� DSROLSRSURWHLQ� �DSR��%� YLD� &(73� ������ ,W� KDV� EHHQ�
suggested that disorders related to these steps involved in 
reverse cholesterol transport can be accountable for the 
RFFXUUHQFH� RI� FRURQDU\� DUWHU\� GLVHDVH�� 7KH� TXHVWLRQ� RI�
ZKHWKHU�FKROHVWHURO�HVWHU�WUDQVIHU�IURP�+'/�WR�DSR�%�FRQ-
WDLQLQJ�OLSRSURWHLQV�YLD�&(73�LV�EHQH¿FLDO�RU�KDUPIXO�LV�
VWLOO�QRW� IXOO\�FODUL¿HG��7KHUH� LV� UHVHDUFK�VXJJHVWLQJ� WKDW�
&(73�PD\�KDYH�ERWK�DQ�DWKHURJHQLF�DQG�DQWL�DWKHURJHQLF�
UROH�������'XH�WR�LWV�FHQWUDO�IXQFWLRQ�LQ�UHYHUVH�FKROHVWHURO�
WUDQVSRUW��WKH�/&$7�HQ]\PH�LV�DOVR�DQ�LPSRUWDQW�SURWHLQ�
and changes in LCAT protein levels have been implicated 
LQ�WKH�GHYHORSPHQW�RI�FRURQDU\�DUWHU\�GLVHDVH������
Liver failure may cause dyslipidemia by impairing hepatic 
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OLSLG�PHWDEROLVP�DQG� LQ� DGGLWLRQ�� LPSDLUHG�KHSDWLF� OLSLG�
metabolism may add to the advancement of chronic liver 
GLVHDVH�������6LJQL¿FDQW�FKDQJHV�RFFXU� LQ�ERWK� WKH� OHYHO�
and the composition of lipoproteins and apolipoproteins 
in parallel to the severity of parenchymal damage in the 
OLYHU� ������/LSLG�DQG� OLSRSURWHLQ�FKDQJHV� WKDW� WDNH�SODFH�
in ESLF can also be related to decreased levels and activ-
LW\�RI�FLUFXODWLQJ�HQ]\PHV� WKDW�PRGLI\� OLSRSURWHLQV�VXFK�
DV�/&$7�DQG�KHSDWLF�OLSDVH��������,PSDLUHG�OLYHU�IXQFWLRQ�
VLJQL¿FDQWO\� LQKLELWV� KHSDWLF�$SR�$�� V\QWKHVLV� DQG�$SR�
$�� VHUXP� OHYHOV� DUH� QHJDWLYHO\� FRUUHODWHG� ZLWK� VHYHUH�
OLYHU�GDPDJH�������7KH�K\SRWKHVLV�RI�RXU�VWXG\�ZDV�WKDW�
(6/)�FRXOG�LPSDFW�RQ�+'/�VL]H�DQG�PHWDEROLVP�ZKLFK�
could affect reverse cholesterol transport and endothelial 
SURWHFWLYH� SURSHUWLHV� RI�+'/�� ,Q� WKLV�ZRUN��ZH� WDUJHWHG�
WR�FRPSDUH�+'/�VXEIUDFWLRQ�SUR¿OH�DQG�+'/�UHODWHG�HQ-
]\PHV� LQ�KHDOWK\� OLYHU�GRQRUV� DQG� LQ�SDWLHQWV�ZLWK� OLYHU�
IDLOXUH�GXH�WR�YDU\LQJ�HWLRORJ\�

MATERIALS and METHODS
Study Groups
%ORRG�VDPSOHV�ZHUH�REWDLQHG�IURP����YROXQWDU\�OLYHU�GR-
QRUV�DQG����OLYHU�IDLOXUH�SDWLHQWV��1LQH�OLYHU�IDLOXUH�SDWLHQWV�
KDG� KHSDWLF� HQFHSKDORSDWK\�� ZKLOH� ��� GLG� QRW�� 7KH� DJH�
UDQJH�RI�WKH�VWXG\�SDUWLFLSDQWV�ZDV�EHWZHHQ�������\HDUV��
7KH�WRWDO�RI����VXEMHFWV�ZHUH�GLYLGHG�LQWR�WZR�JURXSV�DV�
OLYHU� IDLOXUH� �Q ����DQG�KHDOWK\�GRQRUV� �Q �����6XEMHFWV�
KDYLQJ� RQFRORJLFDO�� KHPDWRORJLFDO�� UHVSLUDWRU\� V\VWHP��
FHQWUDO� QHUYRXV� V\VWHP� �&16�� GLVHDVH�� FRURQDU\� LQVXI-
¿FLHQF\�� UHQDO� IDLOXUH�� PDOQXWULWLRQ�� GLDEHWHV�� WUDXPDWLF�
brain injury or cadaver liver transplantation and who were 
UHFHLYLQJ� DQWLSV\FKRWLF� PHGLFDWLRQ� ZHUH� H[FOXGHG� IURP�
WKH�VWXG\��7KLV�VWXG\�ZDV�UHYLHZHG�DQG�DSSURYHG�E\�WKH�
$NGHQL]�8QLYHUVLW\�&OLQLFDO�5HVHDUFK�(WKLFV�&RPPLWWHH�
������������ ±� 5HIHUHQFH� QXPEHU�� �������������� 7KH�
ZRUN�ZDV�FRQGXFWHG�LQ�DFFRUGDQFH�ZLWK�WKH�SULQFLSOHV�RI�
5HVHDUFK�DQG�3XEOLFDWLRQ�(WKLFV�DQG�WKH�+HOVLQNL�'HFOD-
ration; permission was obtained from relevant institutions 
WR�FRQGXFW�WKH�VWXG\��DQG�LQIRUPHG�FRQVHQW�ZDV�REWDLQHG�
IURP� WKH� SDUWLFLSDQWV�� H[SODLQLQJ� WKH� SXUSRVH� DQG� VFRSH�
RI�WKH�VWXG\��7KH�&OLQLFDO�7ULDOV�SURWRFRO�UHFRUG�KDV�EHHQ�
FRPSOHWHG��&OLQLFDO7ULDOV�JRY�,GHQWL¿HU��1&7����������

Laboratory Measurements
%ORRG�ZDV�FROOHFWHG�IURP�DOO�SDWLHQWV�EHIRUH�VXUJHU\��7UL-
JO\FHULGHV�� WRWDO� FKROHVWHURO� DQG� +'/�FKROHVWHURO� ZHUH�
PHDVXUHG�E\�HQ]\PDWLF�FRORULPHWULF�PHWKRGV�RQ�D�5RFKH�
&REDV� ����� 0RGXODU� $QDO\]HU� �%DVHO�� 6ZLW]HUODQG���
/'/�FKROHVWHURO� DQG�9/'/�FKROHVWHURO� ZHUH� FDOFXODWHG�
E\� WKH�)ULHGHZDOG�IRUPXOD�������6HUXP�FUHDWLQLQH��DOEX-
PLQ��$/7��$67��$/3�DQG�%81�ZHUH�GHWHUPLQHG�FRORUL-
PHWULFDOO\�RQ�D�5RFKH�&REDV������0RGXODU�$QDO\]HU��

HDL Subfraction Analysis
4XDQWLPHWUL[� /LSRSULQW� +'/� 6\VWHP� �5HGRQGR� %HDFK��
&$��86$��ZDV�XVHG�IRU�WKH�DQDO\VLV�RI�+'/�VXEIUDFWLRQV�
DV�SUHYLRXVO\�GHVFULEHG�������

Measurement of Apolipoprotein A1 Levels
6HUXP�$SR�$�� � � OHYHOV�ZHUH� GHWHUPLQHG�ZLWK� D� KXPDQ�
$SR� $�� HQ]\PH�OLQNHG� LPPXQRDVVD\� NLW� �FDWDORJ� QR��
(����+X�� 6KDQJKDL�� &KLQD�� IROORZLQJ� WKH� FRPSDQ\
V�
JXLGHOLQHV��$SR�$�� FRQFHQWUDWLRQV� LQ� WKH� VDPSOHV� ZHUH�
FDOFXODWHG�IURP�D�VWDQGDUG�FXUYH�FRQVWUXFWHG�ZLWK�NQRZQ�
$SR�$����VWDQGDUGV�

Measurement of Cholesterol Ester Transfer 
Protein Levels
6HUXP� &(73� FRQFHQWUDWLRQV� ZHUH� PHDVXUHG� ZLWK� D� KX-
PDQ�&(73�HQ]\PH�OLQNHG�LPPXQRDVVD\�NLW��FDWDORJ�QR��
(����+X�� 6KDQJKDL�� &KLQD�� IROORZLQJ� WKH� FRPSDQ\
V�
JXLGHOLQHV��&(73�FRQFHQWUDWLRQV�LQ�WKH�VDPSOHV�ZHUH�FDO-
FXODWHG� IURP� D� VWDQGDUG� FXUYH� FRQVWUXFWHG� ZLWK� NQRZQ�
&(73�VWDQGDUGV�

Measurement of Lecithin Cholesterol Acyl-
transferase Levels 
Serum LCAT concentrations were measured with a hu-
PDQ�/&$7�HQ]\PH�OLQNHG�LPPXQRDVVD\�NLW��FDWDORJ�QR��
(����+X�� 6KDQJKDL�� &KLQD�� IROORZLQJ� WKH� FRPSDQ\
V�
JXLGHOLQHV�� /&$7� FRQFHQWUDWLRQV� LQ� WKH� VDPSOHV� ZHUH�
FDOFXODWHG�IURP�D�VWDQGDUG�FXUYH�FRQVWUXFWHG�ZLWK�NQRZQ�
/&$7�VWDQGDUGV�

Statistical Analysis
6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�XVLQJ�*UDSK3DG�3ULVP�
VRIWZDUH�� YHUVLRQ� ������ IRU� :LQGRZV� RSHUDWLQJ� V\VWHP�
�*UDSK3DG�6RIWZDUH�� 6DQ�'LHJR��&DOLIRUQLD��86$���$�3�
YDOXH�������ZDV�FRQVLGHUHG�VWDWLVWLFDOO\� VLJQL¿FDQW��6WD-
tistical analysis for each measurement is indicated in the 
¿JXUH�DQG�WDEOH�OHJHQGV�

RESULTS
Serum Biochemistry
Laboratory values in donor and liver failure groups are 
JLYHQ� LQ� 7DEOH� ,�� 7ULJO\FHULGH�� 9/'/�FKROHVWHURO��$/7��
$67��$/3�� DQG�%81� OHYHOV�ZHUH� VLJQL¿FDQWO\�KLJKHU� LQ�
WKH�OLYHU�IDLOXUH�JURXS�FRPSDUHG�WR�WKH�GRQRU�JURXS��$O-
EXPLQ�OHYHOV�ZHUH�VLJQL¿FDQWO\�ORZHU�LQ�WKH�OLYHU�IDLOXUH�
JURXS� FRPSDUHG� WR� WKH� GRQRU� JURXS�� 7RWDO� FKROHVWHURO��
+'/�FKROHVWHURO��/'/�FKROHVWHURO�� DQG�FUHDWLQLQH� OHYHOV�
ZHUH�QRW�VLJQL¿FDQWO\�GLIIHUHQW�EHWZHHQ�WKH�JURXSV�

Changes in HDL Subfractions 
)LJXUH��$�VKRZV�D�UHSUHVHQWDWLYH�OLYHU�IDLOXUH�JURXS�DQG�
GRQRU�JHO�WXEH�DIWHU�FRPSOHWLRQ�RI�HOHFWURSKRUHVLV��(OHF-
WURSKRUHWLF�PLJUDWLRQ�WDNHV�SODFH�IURP�WKH�WRS�WR�WKH�ERW-
WRP�RI�WKH�WXEH��/'/�9/'/�LV�WKH�VORZHVW�PLJUDWLQJ�EDQG��
ZKLOH�DOEXPLQ�LV�WKH�PRVW�PLJUDWLQJ�SDUWLFOH��+'/�SDUWL-
FOHV�DUH�IUDFWLRQDWHG�LQ�WKH�PLGGOH�SDUW�RI�WKH�JHO��)LJXUH�
�%�&� VKRZV� LOOXVWUDWLRQV�RI� GHQVLWRPHWULF� VFDQV�RI� OLYHU�
IDLOXUH�SDWLHQW�DQG�GRQRU�JURXSV��7KH�GLVWULEXWLRQ�RI�+'/�
subfractions in donor and liver failure groups is given in 
7DEOH�,,��+'/�VXEIUDFWLRQV�����DQG�+'/�ODUJH�FRQFHQWUD-
tions were meaningly greater in the liver failure patients in 



Akd Med J 2024;10(3)%DUXW�=��HW�DO�

545

FRQWUDVW� WR�FRQWUROV��+'/�VXEIUDFWLRQV�������+'/�LQWHU-
mediate and HDL-small concentrations were considerably 
UHGXFHG�LQ�WKH�OLYHU�IDLOXUH�JURXS�LQ�FRQWUDVW�WR�FRQWUROV�

Apo A1 Levels
$SR�$�� OHYHOV� DUH� VKRZQ� LQ� )LJXUH� �$��$SR�$�� OHYHOV�
ZHUH� VLJQL¿FDQWO\� ORZHU� LQ� WKH� OLYHU� IDLOXUH� JURXS� FRP-
SDUHG� WR� WKH� GRQRU� JURXS�� 7KH�$SR�$�� OHYHOV� �PHDQ� ��
6(0��PHDVXUHG�LQ�WKH�GRQRU�DQG�OLYHU�IDLOXUH�JURXSV�ZHUH�
������������DQG�������������J�/��UHVSHFWLYHO\�

CETP Levels
&(73�OHYHOV�DUH�VKRZQ�DV�D�EDU�JUDSK�LQ�)LJXUH��%��$O-
WKRXJK�QRW� VLJQL¿FDQW�� D� GHFUHDVH� LQ�&(73�DFWLYLW\�ZDV�
observed in the liver failure group compared to the donor 
JURXS��7KH�&(73�OHYHOV��PHDQ���6(0��PHDVXUHG�LQ�WKH�
GRQRU�DQG�OLYHU�IDLOXUH�JURXSV�ZHUH�������������DQG��������
������J�PO��UHVSHFWLYHO\�

LCAT Levels
/&$7� OHYHOV� DUH� VKRZQ� LQ� )LJXUH� �&�� 1R� VLJQL¿FDQW�
change was observed between the donor and liver failure 
JURXSV��7KH�/&$7�OHYHOV��PHDQ���6(0��PHDVXUHG�LQ�WKH�
GRQRU�DQG�OLYHU�IDLOXUH�JURXSV�ZHUH�������������DQG��������
������J�PO��UHVSHFWLYHO\�

DISCUSSION
This study investigated HDL subfractions and HDL-re-
ODWHG�HQ]\PH� OHYHOV� LQ�SDWLHQWV�ZLWK�(6/)��7KH�SULPDU\�
cause for liver failure in the patient group was cryptogenic 
FLUUKRVLV��Q �����IROORZHG�E\�KHSDWLWLV�%��Q ����KHSDWLWLV�
&��Q ���DQG�FDQFHU��Q ����7KH�HWLRORJ\�LQ�WKH�UHPDLQLQJ�
SDWLHQWV�ZDV�UHFRUGHG�DV�VFOHURVLQJ�FKRODQJLWLV��Q ���DQG�
SULPDU\�ELOLDU\�FLUUKRVLV��Q ����7KH�0RGHO�IRU�(QG�6WDJH�
/LYHU� 'LVHDVH� �0(/'�� DQG� WKH� &KLOG�7XUFRWWH�3XJK�
VFRUHV��&73��ZHUH�XVHG�WR�DVVHVV�SURJQRVLV�LQ�OLYHU�IDLO-
XUH�SDWLHQWV��7KH�PHDQ�0(/'�DQG�&73�VFRUHV�FDOFXODWHG�
LQ� OLYHU� IDLOXUH�SDWLHQWV�ZHUH����DQG������ UHVSHFWLYHO\��$�
0(/'�VFRUH�RI�!����DQG�����SUHGLFWV�D��������DQG�����
��PRUWDOLW\�UDWH��UHVSHFWLYHO\�������7KH�&73�VFRUH�GHVLJ-
QDWHV�WKUHH�FODVVHV�DV�$� �����SRLQWV��%� �����SRLQWV�DQG�&�
 �������SRLQWV�������&ODVV�$��%�DQG�&�SDWLHQWV�KDYH��������
DQG���������PRUWDOLW\�UDWHV��UHVSHFWLYHO\�������6HUXP�ELO-
LUXELQ��PJ�G/���VHUXP�FUHDWLQLQH��PJ�G/��DQG�,QWHUQDWLRQ-
DO�1RUPDOL]HG�5DWLR��,15��SUHGLFW�VXUYLYDO�UDWH�LQ�0(/'�
VFRULQJ������ZKLFK�LV�FDOFXODWHG�E\�XVLQJ�WKH�IRUPXOD�����
���î�ORJH��FUHDWLQLQH���������î�ORJH��WRWDO�ELOLUXELQ���������
î�ORJH��,15����������&73�LV�JUDGHG�E\�¿YH�PHDVXUHV�RI�
OLYHU�GLVHDVH�LQFOXGLQJ�DVFLWHV��HQFHSKDORSDWK\��VHUXP�ELO-
LUXELQ��PJ�G/���VHUXP�DOEXPLQ��J�G/��DQG�,15�������(DFK�
PHDVXUH�LV�VFRUHG�IURP���WR����ZLWK���LQGLFDWLQJ�WKH�PRVW�
VHYHUH�G\VUHJXODWLRQ��7KH�¿QDO�&73�VFRUH�LV�FDOFXODWHG�E\�
WRWDOLQJ�WKH�VFRUH�IRU�HDFK�SDUDPHWHU�������

$V�SUHYLRXVO\�PHQWLRQHG��WKH�PDMRU�FDXVH�IRU�(6/)�LQ�WKH�
SDWLHQW� JURXS�ZDV� FU\SWRJHQLF� FLUUKRVLV��ZKLFK� OHDGV� WR�
OLYHU�IDLOXUH�RI�XQNQRZQ�HWLRORJ\�ZLWKRXW�FOHDU�KLVWRORJLF�
DQG�FOLQLFDO�FULWHULD��6WXGLHV�UHSRUW�WKDW�QRQ�DOFRKROLF�VWH-
DWRKHSDWLWLV��1$6+��LV�D�SUHGRPLQDQW�FDXVH�LQ�WKH�GHYHO-
RSPHQW�RI�FU\SWRJHQLF�FLUUKRVLV�������7KH�PRVW�FRPPRQ�
ODERUDWRU\�¿QGLQJ�LQ�1$6+�SDWLHQWV�LV�D�����IROG�LQFUHDVH�
LQ�SODVPD�VHUXP�WUDQVDPLQDVH�OHYHOV�DQG�$/3�OHYHOV�PD\�
DOVR�EH�HOHYDWHG�LQ�SDWLHQWV�������$�VLJQL¿FDQW�GHFUHDVH�LQ�
VHUXP�DOEXPLQ��K\SHUWULJO\FHULGHPLD�DQG�HOHYDWHG�9/'/�
DUH�DOVR�UHSRUWHG�LQ�FDVHV�ZLWK�1$6+��DV�REVHUYHG�KHUHLQ�
����������7DEOH�,���

Table I. Laboratory values in donor and liver failure groups

$OO�YDOXHV�DUH�PHDQ���6'���6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�E\�6WXGHQW¶V�W�WHVW�RU�
0DQQ�:KLWQH\�8�WHVW�S������YV��GRQRU�JURXS��$EEUHYLDWLRQV��+'/��KLJK�GHQVL-
W\�OLSRSURWHLQ��/'/�ORZ�GHQVLW\�OLSRSURWHLQ��9/'/��YHU\�ORZ�GHQVLW\�OLSRSURWHLQ��
$/7��DODQLQH�WUDQVDPLQDVH��$67��DVSDUWDWH� WUDQVDPLQDVH��$/3��DONDOLQH�SKRVSKD-
WDVH��%81��EORRG�XUHD�QLWURJHQ�

1$6+� LV�GLIIHUHQW� IURP�VWHDWRVLV� LQ� WHUPV�RI� LWV� FRXUVH��
,W� FDQ�SURJUHVV� WR�¿EURVLV�� OHDGLQJ� WR�FLUUKRVLV�DQG�HYHQ�
GHDWK�IURP�WHUPLQDO�OLYHU�GLVHDVH��,Q�JHQHUDO��¿EURVLV�GH-
YHORSV�LQ�KDOI�RI�SDWLHQWV�ZLWK�1$6+��ZKLOH�����GHYHORS�
FLUUKRVLV�DQG����GHYHORS�OLYHU�IDLOXUH�RU�SURJUHVV�WR�OLYHU�
WUDQVSODQWDWLRQ�������

6SHFL¿F�HQ]\PH�GH¿FLHQFLHV�DUH�KHOG�UHVSRQVLEOH�IRU�OLS-
LG�DQG�OLSRSURWHLQ�FKDQJHV�REVHUYHG�LQ�OLYHU�IDLOXUH��7KH�
initial phase of HDL synthesis occurring in the liver in-
FOXGHV� WKH� SURGXFWLRQ� RI�$SR�$���$SR�$�� LV� WKH� RSHUD-
tional protein of HDL and initiates the development of 
SUH�EHWD�+'/�E\�WDNLQJ�XS�FKROHVWHURO�DQG�SKRVSKROLSLGV�
IURP�KHSDWRF\WHV�YLD�WKH�$%&$��WUDQVSRUWHU�������&LUFX-
ODWLQJ�+'/V�DUH�OLSRSURWHLQV�LQ�WKH�GHQVLW\�UDQJH�������
����� J�PO��7KH� VPDOO�$SR�$��FRQWDLQLQJ�+'/� SDUWLFOHV�
�SUH�EHWD�+'/��DUH�FKDUDFWHUL]HG�E\�SUH�EHWD�PRELOLW\�RQ�
DJDURVH�JHO�HOHFWURSKRUHVLV��ZKLOH�PRVW�+'/�SDUWLFOHV�PL-
JUDWH�ZLWK�DOSKD�PRELOLW\�������+'/�OLSRSURWHLQV�DUH�DOVR�
separated by non-denaturing polyacrylamide gradient gel 
HOHFWURSKRUHVLV��6XEIUDFWLRQV�����PDWFK�XS�WR�ODUJH�+'/��
ZKLOH� ���� LQFOXGH� LQWHUPHGLDWH� +'/� VXEIUDFWLRQV�� 6XE-
IUDFWLRQV������DUH�FODVVL¿HG�DV�VPDOO�+'/�SDUWLFOHV��+'/�
subfraction analysis in our study showed a clear change 
towards the larger HDL subclasses in liver failure patients 
DQG� D� VLJQL¿FDQW� UHGXFWLRQ� LQ� VPDOOHU�+'/� VXEIUDFWLRQV�
�)LJXUH���DQG�7DEOH�,,���
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Table II. HDL subfraction analysis in donor and liver failure groups 

$OO�YDOXHV�DUH�0HDQ���6'��6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�E\�6WXGHQW¶V�W�WHVW�RU�
0DQQ� :KLWQH\� 8� WHVW�� +'/�� KLJK�GHQVLW\� OLSRSURWHLQ�� ,QWHU��� LQWHUPHGLDWH�� ��
S������YV��GRQRU�JURXS�

7KH�VLJQL¿FDQW�GHFUHDVH�LQ�WKH�VPDOOHU�+'/�IUDFWLRQV�RE-
VHUYHG�LQ�OLYHU�IDLOXUH�LV�OLNHO\�GXH�WR�LPSDLUHG�V\QWKHVLV�
RI�$SR�$��E\� WKH� OLYHU�� ,QGHHG�� WKHUH�ZDV�D�QRWHZRUWK\�
drop in circulating Apo AI concentrations in liver failure 
VXEMHFWV��)LJXUH��$���7KHUH�DUH�VWXGLHV�UHSRUWLQJ�WKDW�GH-
creases in plasma apolipoprotein levels are positively cor-
UHODWHG�ZLWK�WKH�VHYHULW\�RI�OLYHU�IDLOXUH�������

:H�REVHUYHG�D�QRQVLJQL¿FDQW�UHGXFWLRQ�LQ�/&$7�DFWLYLW\�
LQ�OLYHU�IDLOXUH�SDWLHQWV��)LJXUH��&���6WXGLHV�KDYH�UHSRUWHG�
that LCAT activity is correlated with plasma albumin val-
XHV�ZKLFK�ZDV�VLJQL¿FDQWO\�GHFUHDVHG�LQ�WKH�OLYHU�IDLOXUH�
JURXS�������'HSUHVVLRQ�RI�/&$7�DFWLYLW\� LQ� OLYHU� IDLOXUH�
leads to an increase in free cholesterol and lecithin lev-
els with a parallel decrease in cholesterol ester and lyso-
OHFLWKLQ�FRQWHQW�������6WXGLHV�KDYH�UHSRUWHG� WKDW�UHGXFHG�
LCAT activity in liver failure leads to low cholesterol ester 
levels in HDL lipoprotein which are comparably enriched 
LQ�SKRVSKROLSLGV�DQG�WULJO\FHULGHV�������1R�PDMRU�FKDQJ-
HV�ZHUH� REVHUYHG� LQ�&(73� OHYHOV� DPRQJ� WKH� GRQRU� DQG�
OLYHU�IDLOXUH�JURXSV��)LJXUH��%���2XU�UHVXOWV�DUH�LQ�DFFRUG�
with earlier reports that have also shown normal levels of 
&(73�LQ�OLYHU�FLUUKRVLV�������

Figure 1. (OHFWURSKRUHVLV�RI�+LJK�'HQVLW\�OLSRSURWHLQV�$��$SSHDUDQFH�RI�HOHFWURSKRUHWLF�UHORFDWLRQ�RI�WZR�JHO�WXEHV�IURP�D�VXEMHFW�ZLWK�OLYHU�IDLOXUH�
DQG�D�KHDOWK\�GRQRU��%��,OOXVWUDWLYH�GHQVLWRPHWULF�VFDQ�RI�D�OLYHU�IDLOXUH�VXEMHFW��&��,OOXVWUDWLYH�GHQVLWRPHWULF�VFDQ�RI�D�GRQRU��
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Figure 2. $��6HUXP�DSROLSRSURWHLQ�$���$SR�$���SURWHLQ�OHYHOV��9DOXHV�
DUH�PHDQ���6(0� �Q ����� 6WDWLVWLFDO� DQDO\VLV�ZDV� GRQH� E\�6WXGHQW¶V� W�
WHVW�� �� S������ YV�� GRQRU� JURXS�� %�� 6HUXP� &(73� OHYHOV�� 9DOXHV� DUH�
PHDQ���6(0��Q �����6WDWLVWLFDO�DQDO\VLV�ZLWKLQ�HDFK�JURXS�ZDV�GRQH�E\�
0DQQ�:KLWQH\�8�WHVW��1R�VLJQL¿FDQW�GLIIHUHQFH�ZDV�REVHUYHG�DPRQJ�WKH�
JURXSV��&��6HUXP�/&$7�OHYHOV��9DOXHV�DUH�PHDQ���6(0��Q �����6WDWLV-
WLFDO�DQDO\VLV�ZLWKLQ�HDFK�JURXS�ZDV�GRQH�E\�0DQQ�:KLWQH\�8�WHVW��1R�
VLJQL¿FDQW�GLIIHUHQFH�ZDV�REVHUYHG�DPRQJ�WKH�JURXSV��

6WXGLHV�HYDOXDWLQJ� WKH� ULVN�RI�FRURQDU\�DUWHU\�GLVHDVH� LQ�
(6/)�DUH�FRQÀLFWLQJ��7KH�HWLRORJ\�RI�OLYHU�IDLOXUH�LV�LP-
SRUWDQW� LQ� WKH� GHYHORSPHQW� RI� FRURQDU\� DUWHU\� GLVHDVH��
'HVSLWH�VWXGLHV�VKRZLQJ�WKDW�WKH�ULVN�RI�DWKHURVFOHURVLV�LV�
KLJK�LQ�1$6+�GHSHQGHQW�OLYHU�IDLOXUH�WKHUH�DUH�DOVR�VWXG-
ies reporting that liver failure is protective against coro-
QDU\�DUWHU\�GLVHDVH�����������6WXGLHV�KDYH�VKRZQ�WKDW�+'/�
subfraction analyses are more predictive of coronary ar-
WHU\�GLVHDVH�ULVN�WKDQ�WRWDO�+'/�FKROHVWHURO�PHDVXUHPHQWV�
������+'/�ODUJH�VKRZV�DQ�LQYHUVH�FRUUHODWLRQ�ZLWK�DWKHUR-
sclerosis formation while HDL-small shows a direct cor-
UHODWLRQ�������:H�REVHUYHG�WKDW�+'/�ODUJH�FRQFHQWUDWLRQV�
ZHUH� QRWDEO\� KLJKHU�� ZKLOH� +'/�VPDOO� FRQFHQWUDWLRQV�
were considerably reduced in the liver failure subjects in 
FRQWUDVW�WR�WKH�GRQRUV��VXJJHVWLQJ�D�GHFUHDVHG�ULVN�IRU�DWK-
HURVFOHURVLV�LQ�WKH�OLYHU�IDLOXUH�JURXS��2Q�WKH�RWKHU�KDQG��
OLYHU�IDLOXUH�SDWLHQWV�KDYH�GHFUHDVHG�$SR�$��OHYHOV�ZKLFK�
PD\�ZHOO�XQIDYRUDEO\�LQÀXHQFH�WKH�SURWHFWLYH�IXQFWLRQ�RI�
+'/�DJDLQVW�LQÀDPPDWLRQ�DQG�R[LGDWLYH�VWUHVV�������

Limitations
,W�LV�ZRUWK�QRWLQJ�VRPH�OLPLWDWLRQV�RI�WKH�ZRUN��&(73�DQG�
/&$7� FRQFHQWUDWLRQV� ZHUH� RQO\� GHWHUPLQHG� E\� (/,6$��
+RZHYHU��ZH�FDQ
W�UXOH�RXW�WKDW�ERWK�OHYHOV�DQG�DFWLYLWLHV�
RI�WKHVH�HQ]\PHV�FDQ�FRQWULEXWH�WR�WKH�+'/�FKDQJHV�RE-
VHUYHG�LQ�(6/)��$GGLWLRQDO�VWXGLHV�DUH�DOVR�QHHGHG�WR�GH-
WHUPLQH�/'/�VXEIUDFWLRQ�SUR¿OH�LQ�(6/)�SDWLHQWV�DQG�LWV�
SRVVLEOH�UROH� LQ� WKH�DVVHVVPHQW�RI�DWKHURVFOHURVLV�ULVN� LQ�
(6/)��

CONCLUSION
,Q�VXPPDU\��RXU�ZRUN�UHYHDOV�WKDW�OLYHU�IDLOXUH�VLJQL¿FDQW-
O\�DOWHUV�+'/�VXEIUDFWLRQV�DQG�$SR�$��OHYHOV��$FFRUGLQJ-
O\�� VXFK�FKDQJHV� LQ�+'/�FRPSRVLWLRQ�PD\�EH� FOLQLFDOO\�
SHUWLQHQW�DQG�H[SDQG�RXU�FDSDELOLW\�WR�VFUHHQ�WKH�SURJUHVV�
RI�OLYHU�IDLOXUH�LQ�DVVRFLDWHG�SDWLHQWV��
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=XxLJD�$JXLODU� (�� 5DPtUH]�)HUQiQGH]� 2�� )LEURVLV�
DQG�KHSDWLF�UHJHQHUDWLRQ�PHFKDQLVP��7UDQVO�*DVWUR-
HQWHURO�+HSDWRO������������

-XQJ�<.��<LP�+-��5HYHUVDO�RI� OLYHU�FLUUKRVLV��FXU-
UHQW�HYLGHQFH�DQG�H[SHFWDWLRQV��.RUHDQ�-�,QWHUQ�0HG�
�������������������

+XDQJ�'4��7HUUDXOW�1$��7DFNH�)��*OXXG�//��$UUHVH�
0��%XJLDQHVL�(��/RRPED�5��*OREDO�HSLGHPLRORJ\�RI�
FLUUKRVLV���DHWLRORJ\��WUHQGV�DQG�SUHGLFWLRQV��1DW�5HY�
*DVWURHQWHURO�+HSDWRO���������������������

6DULQ�6.��.XPDU�0��(VODP�0��*HRUJH�-��$O�0DKWDE�
0��$NEDU�60)��-LD�-��7LDQ�4��$JJDUZDO�5��0XOMR-
QR�'+��2PDWD�0��2RND�<��+DQ�.+��/HH�+:��-DI-
UL�:��%XWW�$6��&KRQJ�&+��/LP�6*��3ZX�5)��&KHQ�
'6�/LYHU�GLVHDVHV�LQ�WKH�$VLD�3DFL¿F�UHJLRQ��D�/DQ-
FHW� *DVWURHQWHURORJ\� 	� +HSDWRORJ\� &RPPLVVLRQ��
/DQFHW�*DVWURHQWHURO�+HSDWRO��������������������

=KRX�:&��=KDQJ�4%��4LDR�/��3DWKRJHQHVLV�RI�OLYHU�
FLUUKRVLV��:RUOG�-�*DVWURHQWHURO�������������������
���

5|KUO�&��6WDQJO�+��+'/�HQGRF\WRVLV�DQG�UHVHFUHWLRQ��
%LRFKLP�%LRSK\V�$FWD������������������������

$UYLQG�$��2VJDQLDQ�6$��&RKHQ�'(��&RUH\�.(��/LS-
LG� DQG� /LSRSURWHLQ� 0HWDEROLVP� LQ� /LYHU� 'LVHDVH��
�����-XO�����,Q��)HLQJROG�.5��$QDZDOW�%��%ODFNPDQ�
05�� %R\FH�$�� &KURXVRV�*�� &RUSDV� (�� GH� +HUGHU�
::��'KDWDUL\D�.��'XQJDQ�.��+RÀDQG�-��.DOUD�6��
.DOWVDV�*��.DSRRU�1��.RFK�&��.RSS�3��.RUERQLWV�
0��.RYDFV�&6��.XRKXQJ�:��/DIHUUqUH�%��/HY\�0��
0F*HH�($��0F/DFKODQ�5��1HZ�0��3XUQHOO�-��6DKD\�
5��6KDK�$6��6LQJHU�)��6SHUOLQJ�0$��6WUDWDNLV�&$��
7UHQFH�'/��:LOVRQ�'3��HGLWRUV���(QGRWH[W��0'7H[W�
FRP��,QF��������

:DQJ�'��+LHEO�9��;X�7��/DGXUQHU�$��$WDQDVRY�$*��
+HLVV�(+��'LUVFK�90��,PSDFW�RI�QDWXUDO�SURGXFWV�RQ�
WKH�FKROHVWHURO�WUDQVSRUWHU�$%&$���-�(WKQRSKDUPD-
FRO������������������

.HQW�$3��6W\OLDQRX�,0��6FDYHQJHU�UHFHSWRU�FODVV�%�
PHPEHU���SURWHLQ��KHSDWLF�UHJXODWLRQ�DQG�LWV�HIIHFWV�
RQ� OLSLGV�� UHYHUVH�FKROHVWHURO� WUDQVSRUW�� DQG�DWKHUR-
VFOHURVLV��+HSDW�0HG���������������

:DQJ�<��YDQ�GHU�7XLQ�6��7MHHUGHPD�1��YDQ�'DP�$'��
5HQVHQ�66��+HQGULN[�7��%HUEpH�-)��$WDQDVRYVND�%��
)X�-��+RHNVWUD�0��%HNNHULQJ�6��5LNVHQ�13��%XXU-
PDQ�:$��*UHYH�-:��+RINHU�0+��6KLUL�6YHUGORY�5��
0HLMHU�2&��6PLW�-:��+DYHNHV�/0��YDQ�'LMN�.:��
5HQVHQ�3&��3ODVPD�FKROHVWHU\O�HVWHU�WUDQVIHU�SURWHLQ�
LV�SUHGRPLQDQWO\�GHULYHG�IURP�.XSIIHU�FHOOV��+HSD-
WRORJ\����������������������

+'/�)XQFWLRQ�DQG�6L]H�LQ�3DWLHQWV�ZLWK�2Q�7DUJHW�
/'/�3ODVPD�/HYHOV�DQG�D�)LUVW�2QVHW�$&6��&RUGH-
UR�$��0XxR]�*DUFtD�1��3DGUy�7��9LODKXU�*��%HUWR-
PHX�*RQ]iOH]�9��(VFULEDQR�'��)ORUHV�(��=XD]ROD�3��
%DGLPRQ�/��,QW�-�0RO�6FL�������������������

$KPHG�+0��0LOOHU�0��1DVLU�.��0F(YR\�-:��+HU-
ULQJWRQ�'��%OXPHQWKDO�56��%ODKD�0-��3ULPDU\�/RZ�
Level of High-Density Lipoprotein Cholesterol and 
5LVNV� RI� &RURQDU\� +HDUW� 'LVHDVH�� &DUGLRYDVFXODU�
'LVHDVH��DQG�'HDWK��5HVXOWV�)URP�WKH�0XOWL�(WKQLF�
6WXG\� RI� $WKHURVFOHURVLV�� $P� -� (SLGHPLRO� ������
���������������

$EH�5-��$EH�-,��1JX\HQ�07+��2OPVWHG�'DYLV�($��
0DPXQ�$��%DQHUMHH�3��&RRNH�-3��)DQJ�/��3RZQDOO�+��
/H�17��)UHH�&KROHVWHURO�%LRDYDLODELOLW\�DQG�$WKHUR-
VFOHURVLV��&XUU�$WKHURVFOHU�5HS��������������������

&RORPER�*,��%LDQFRQL�9��%RQRPL�$��6LPRQHOOL�6��
$PDWR�0��)ULJHULR�%��5DYDQL�$��9LWDOL�&��6DQVDUR�
'��&RJJL�'��0DQQDULQR�05��6DYRQHQ�.3��.XUO�6��
*LJDQWH�%��6PLW�$-��*LUDO�3��7UHPROL�(��&DODEUHVL�
/��9HJOLD�)��3LUUR�0��%DOGDVVDUUH�'��2Q�%HKDOI�2I�
7KH�,PSURYH�6WXG\�*URXS��7KH�$VVRFLDWLRQ�EHWZHHQ�
HDL-C and Subclinical Atherosclerosis Depends on 
&(73�3ODVPD�&RQFHQWUDWLRQ��,QVLJKWV�IURP�WKH�,0-
3529(�6WXG\��%LRPHGLFLQHV�����������������

&DODEUHVL�/��)UDQFHVFKLQL�*��/HFLWKLQ�FKROHVWHURO�DF-
\OWUDQVIHUDVH��KLJK�GHQVLW\� OLSRSURWHLQV��DQG�DWKHUR-
SURWHFWLRQ�LQ�KXPDQV��7UHQGV�&DUGLRYDVF�0HG�������
������������

3DXO�%��/HZLQVND�0��$QGHUVHQ�-%��/LSLG�DOWHUDWLRQV�
LQ�FKURQLF�OLYHU�GLVHDVH�DQG�OLYHU�FDQFHU��-+(3�5HS�
������������������

3HUOD�)0��3UHODWL�0��/DYRUDWR�0��9LVLFFKLR�'��$QD-
QLD�&��7KH�5ROH�RI�/LSLG�DQG�/LSRSURWHLQ�0HWDER-
OLVP�LQ�1RQ�$OFRKROLF�)DWW\�/LYHU�'LVHDVH��&KLOGUHQ�
�%DVHO����������������

,JOHVLDV�$��$UUDQ]�0��$OYDUH]�--��3HUDOHV�-��9LOODU�-��
+HUUHUD�(��/DVXQFLyQ�0$��&KROHVWHU\O�HVWHU�WUDQVIHU�
DFWLYLW\�LQ�OLYHU�GLVHDVH�DQG�FKROHVWDVLV��DQG�LWV�UHOD-
WLRQ�ZLWK�IDWW\�DFLG�FRPSRVLWLRQ�RI�OLSRSURWHLQ�OLSLGV��
&OLQ�&KLP�$FWD����������������������

/RULD� 3��0DUFKHVLQL� *��1DVFLPEHQL� )�� %DOOHVWUL� 6��
0DXUDQWRQLR�0��&DUXEEL� )�� 5DW]LX�9�� /RQDUGR�$��
&DUGLRYDVFXODU�ULVN��OLSLGHPLF�SKHQRW\SH�DQG�VWHDWR-
VLV��$�FRPSDUDWLYH�DQDO\VLV�RI�FLUUKRWLF�DQG�QRQ�FLU-
UKRWLF�OLYHU�GLVHDVH�GXH�WR�YDU\LQJ�HWLRORJ\��$WKHUR-
VFOHURVLV���������������������
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39.

)ULHGHZDOG�:7��/HY\�5,��)UHGULFNVRQ�'6��(VWLPD-
tion of the concentration of low-density lipoprotein 
FKROHVWHURO�LQ�SODVPD��ZLWKRXW�XVH�RI�WKH�SUHSDUDWLYH�
XOWUDFHQWULIXJH��&OLQ�&KHP����������������������

'R÷DQ�6��$VODQ�,��(U\ÕOPD]�5��(QVDUL�&2��%LOHFLN�7��
$VODQ�0��(DUO\�SRVWRSHUDWLYH�FKDQJHV�RI�+'/�VXE-
IUDFWLRQ� SUR¿OH� DQG�+'/�DVVRFLDWHG� HQ]\PHV� DIWHU�
ODSDURVFRSLF� VOHHYH� JDVWUHFWRP\�� 2EHV� 6XUJ� ������
���������������

:LHVQHU�5��(GZDUGV�(��)UHHPDQ�5��+DUSHU�$��.LP�
5��.DPDWK�3��.UHPHUV�:��/DNH�-��+RZDUG�7��0HULRQ�
50��:ROIH�5$��.URP�5��8QLWHG�1HWZRUN� IRU�2U-
gan Sharing Liver Disease Severity Score Commit-
WHH��0RGHO�IRU�HQG�VWDJH�OLYHU�GLVHDVH��0(/'��DQG�
DOORFDWLRQ� RI� GRQRU� OLYHUV�� *DVWURHQWHURORJ\� ������
������������

7VRULV�$��0DUODU�&$��8VH�2I�7KH�&KLOG�3XJK�6FRUH�
,Q� /LYHU� 'LVHDVH�� �������� ,Q�� 6WDW3HDUOV�� 7UHDVXUH�
,VODQG��)/���6WDW3HDUOV�3XEOLVKLQJ�������-DQ���$YDLO-
DEOH� IURP�� KWWSV���ZZZ�QFEL�QOP�QLK�JRY�ERRNV�
1%.��������

6LQJDO�$.��.DPDWK�36��0RGHO�IRU�(QG�VWDJH�/LYHU�
'LVHDVH��-�&OLQ�([S�+HSDWRO������������������

3DWHO�1��6KDUPD�%��6DPDQW�+��&U\SWRJHQLF�&LUUKR-
VLV����������,Q��6WDW3HDUOV��7UHDVXUH�,VODQG��)/���6WDW-
3HDUOV�3XEOLVKLQJ�������-DQ���$YDLODEOH�IURP��KWWSV���
ZZZ�QFEL�QOP�QLK�JRY�ERRNV�1%.��������

+DGL]DGHK�)��)DJKLKLPDQL�(��$GLEL�3��1RQDOFRKROLF�
IDWW\� OLYHU�GLVHDVH��'LDJQRVWLF�ELRPDUNHUV��:RUOG� -�
*DVWURLQWHVW�3DWKRSK\VLRO������������������

&RUH\�.(��9XSSDODQFKL�5��:LOVRQ�/$��&XPPLQJV�
2:��&KDODVDQL�1��1$6+�&51��1$6+�UHVROXWLRQ�
is associated with improvements in HDL and tri-
glyceride levels but not improvement in LDL or 
QRQ�+'/�&�OHYHOV��$OLPHQW�3KDUPDFRO�7KHU�������
�������������

&RWWHU�7*��5LQHOOD�0��1RQDOFRKROLF�)DWW\�/LYHU�'LV-
HDVH�������7KH�6WDWH�RI�WKH�'LVHDVH��*DVWURHQWHUROR-
J\����������������������

%DLOH\�$��0RKLXGGLQ�66��%LRFKHPLVWU\��+LJK�'HQ-
VLW\�/LSRSURWHLQ���������,Q��6WDW3HDUOV��7UHDVXUH�,V-
ODQG� �)/���6WDW3HDUOV�3XEOLVKLQJ������� -DQ���$YDLO-
DEOH� IURP�� KWWSV���ZZZ�QFEL�QOP�QLK�JRY�ERRNV�
1%.��������

5RVHQVRQ�56��%UHZHU�+%�-U��&KDSPDQ�0-��)D]LR�
6��+XVVDLQ�00��.RQWXVK�$��.UDXVV�50��2WYRV�-'��
5HPDOH\�$7��6FKDHIHU�(-��+'/�PHDVXUHV�� SDUWLFOH�
KHWHURJHQHLW\�� SURSRVHG�QRPHQFODWXUH�� DQG� UHODWLRQ�
WR�DWKHURVFOHURWLF�FDUGLRYDVFXODU�HYHQWV��&OLQ�&KHP�
���������������������

'HSULQFH�$��+DDV� -7��6WDHOV�%��'\VUHJXODWHG� OLSLG�
PHWDEROLVP�OLQNV�1$)/'�WR�FDUGLRYDVFXODU�GLVHDVH��
0RO�0HWDE������������������

'D\�5&��+DUU\�'6��2ZHQ�-6��)RR�$<��0F,QW\UH�1��
Lecithin-cholesterol acyltransferase and the lipopro-
WHLQ�DEQRUPDOLWLHV�RI�SDUHQFK\PDO�OLYHU�GLVHDVH��&OLQ�
6FL��/RQG���������������������

6LPRQ�-%��6FKHLJ�5��6HUXP�FKROHVWHURO�HVWHUL¿FDWLRQ�
LQ�OLYHU�GLVHDVH��1�(QJO�-�0HG���������������������

3ULYLWHUD� *�� 6SDGDUR� /�� 0DUFKLVHOOR� 6�� )HGH� *��
3XUUHOOR� )��$EQRUPDOLWLHV� RI�/LSRSURWHLQ�/HYHOV� LQ�
/LYHU� &LUUKRVLV�� &OLQLFDO� 5HOHYDQFH�� 'LJ� 'LV� 6FL�
�������������������

.DGD\LIFL�$��7DQ�9��8UVHOO�3&��0HUULPDQ�5%��%DVV�
10�� &OLQLFDO� DQG� SDWKRORJLF� ULVN� IDFWRUV� IRU� DWK-
erosclerosis in cirrhosis: a comparison between 
1$6+�UHODWHG� FLUUKRVLV� DQG� FLUUKRVLV� GXH� WR� RWKHU�
DHWLRORJLHV��-�+HSDWRO��������������������

%HU]LJRWWL�$��%RQ¿JOLROL�$��0XVFDUL�$��%LDQFKL�*��
/LEDVVL�6��%HUQDUGL�0��=ROL�0��5HGXFHG�SUHYDOHQFH�
RI�LVFKHPLF�HYHQWV�DQG�DEQRUPDO�VXSUDRUWLF�ÀRZ�SDW-
WHUQV�LQ�SDWLHQWV�ZLWK�OLYHU�FLUUKRVLV��/LYHU�,QW�������
������������

6RGUp�)/��&DVWDQKR�96��&DVWLOKR�/1��GH�%DUURV�0D-
]RQ�6��GH�)DULD�(&��+LJK�GHQVLW\�OLSRSURWHLQ�VXEIUDF-
tions in normolipidemic individuals without clinical 
atherosclerosis lipoprotein subfractions in an adult 
SRSXODWLRQ��-�&OLQ�/DE�$QDO��������������������

0DVXOOL�0��3DWWL�/��5LFFDUGL�*��9DFFDUR�2��$QQX]]L�
*�� (EEHVVRQ� 62�� )DEVLW]�55��+RZDUG�:-��2WYRV�
-'��5RPDQ�0-��:DQJ�+��:HLVVPDQ�1-��+RZDUG�%9��
5LYHOOHVH�$$��5HODWLRQ�DPRQJ� OLSRSURWHLQ�VXEIUDF-
WLRQV�DQG�FDURWLG�DWKHURVFOHURVLV�LQ�$ODVNDQ�(VNLPRV�
�IURP�WKH�*2&$'$1�6WXG\���$P�-�&DUGLRO�������
����������������

5RKDWJL�$��:HVWHUWHUS�0��YRQ�(FNDUGVWHLQ�$��5HPD-
OH\�$��5\H�.$��+'/�LQ�WKH���VW�&HQWXU\��$�0XOWL-
IXQFWLRQDO�5RDGPDS�IRU�)XWXUH�+'/�5HVHDUFK��&LU-
FXODWLRQ�������������������������
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ABSTRACT
Objective: 
7KH�DLP�RI�WKLV�VWXG\�LV�WR�LQYHVWLJDWH�WKH�UHODWLRQVKLS�EH�
WZHHQ�VHUXP�OLSLG�OHYHOV��HVSHFLDOO\�ORZ�GHQVLW\�OLSRSUR�
WHLQ� FKROHVWHURO� �/'/�&�� OHYHO�� DQG�FRURQDU\�DUWHU\�GLV�
HDVH��&$'��LQ�SDWLHQWV�DJHG����DQG�RYHU�

Material and Methods: 
7KLV�VWXG\�ZDV�FRQGXFWHG�UHWURVSHFWLYHO\�E\�VFDQQLQJ�WKH�
SDWLHQW�¿OHV�RI� WKRVH�DJHG����DQG�RYHU�ZKR�ZHUH�DGPLW�
WHG�WR�WKH�KRVSLWDO�EHWZHHQ�-DQXDU\������DQG�-XO\�������
6HUXP�OLSLG�SUR¿OHV�RI�SDWLHQWV�GLDJQRVHG�ZLWK�&$'�DQG�
SDWLHQWV�ZLWKRXW�&$'�ZHUH�H[DPLQHG��6HUXP� OLSLG�FRQ�
FHQWUDWLRQV� RI� WKH� SDWLHQWV� ZHUH� PHDVXUHG� ZLWK� &REDV�
����� 6WDWLVWLFDO� DQDO\VLV�ZDV� GRQH�ZLWK� 6366��9DULDEOHV�
ZHUH�WHVWHG�IRU�QRUPDO�GLVWULEXWLRQ�ZLWK�WKH�.ROPRJRURY�
6PLUQRY� WHVW��0DQQ�:KLWQH\�8� WHVW�ZDV� XVHG� IRU� FRP�
SDULVRQV��$�YDOXH� RI� S������ZDV� FRQVLGHUHG� VWDWLVWLFDOO\�
VLJQL¿FDQW�

Results:
$�WRWDO�RI�����SDWLHQWV�ZHUH�LQFOXGHG�LQ�WKH�VWXG\������RI�
ZKRP�ZHUH�IHPDOH���������DQG�����ZHUH�PDOH����������
3DWLHQWV� ZHUH� GLYLGHG� LQWR� WKUHH� JURXSV� DFFRUGLQJ� WR�
/'/�&� OHYHO��7KH�&$'� UDWH�ZDV� IRXQG� WR� EH� ������ LQ�
WKH� JURXS� ZLWK� /'/�&� ����PJ�GO�� ������ LQ� WKH� JURXS�
ZLWK�/'/�&��������PJ�GO��DQG�������LQ�WKH�JURXS�ZLWK�
/'/�&�!����PJ�GO��2I�WKRVH�ZLWK�&$'������ZHUH�IHPDOH�
��������DQG�����ZHUH�PDOH���������

Conclusion:
&$'�LQFUHDVHV�ZLWK�DJH��LQGHSHQGHQW�RI�VHUXP�OLSLG�OHY�
HOV�� ,Q� WHUPV� RI�&$'� IUHTXHQF\�� WKH� UDWLR� EHWZHHQ�PHQ�
DQG�ZRPHQ�EHFRPHV�DSSUR[LPDWHO\�HTXDO�LQ�ROGHU�DJHV��,W�
ZDV�REVHUYHG�WKDW�WKHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�UH�
ODWLRQVKLS�EHWZHHQ�VHUXP�OLSLG�OHYHOV��HVSHFLDOO\�/'/�&��
DQG�&$'�LQ�SDWLHQWV�DJHG����\HDUV�DQG�DERYH�

Key Words: 
(LJKW\�¿YH� \HDUV� DQG� DERYH�� &RURQDU\� DUWHU\� GLVHDVH��
/'/��+'/��7&��7*

*ø5øù
7HNQRORMLQLQ� LOHUOHPHVL��KD\DW�VWDQGDUWODUÕQÕQ�\�NVHOPHVL�
YH� WÕEEL� WHúKLV� YH� WHGDYL� LPNDQODUÕQÕQ� JHOLúPHVL� VRQXFX�
E�W�Q�G�Q\DGD�ROGX÷X�JLEL��ONHPL]GH�GH�\DúOÕ�Q�IXV�JL�
GHUHN� DUWPDNWDGÕU��<DúODQDQ� Q�IXVOD� ELUOLNWH� \DúODQPD\D�
ED÷OÕ� KDVWDOÕNODUÕQ� J|U�OPH� VÕNOÕ÷Õ� GD� DUWÕ\RU�� <DúODQPD�
KDVWDOÕNODUÕ� DUDVÕQGD� NDUGL\RYDVN�OHU� KDVWDOÕNODU� �.9+��
DoÕN� DUD� HQ� \�NVHN� SUHYDODQVD� VDKLSWLU�� '�Q\DGD� .9+�
RUDQÕ� \DNODúÕN� �� ����� RODUDN� WDKPLQ� HGLOPHNWHGLU� �����
hONHPL]GH� LVH� ����� \ÕOÕQGDQ� LWLEDUHQ� GHYDP� HGHQ�7�UN�
WRSOXPXQGD�PHYFXW�NDUGL\RYDVN�OHU�ULVN�IDNW|UOHULQL�YH�EX�
IDNW|UOHULQ�.9+��]HULQGHNL�HWNLVLQL�LQFHOH\HQ�7(.+$5)�
�7�UN�(ULúNLQOHULQGHNL�.DOS�+DVWDOÕ÷Õ�YH�5LVN�)DNW|UOHUL��
oDOÕúPD�YHULOHULQH�J|UH�������\ÕOÕ�LWLEDUÕ\OD���.9+
QÕQ����
\Dú� YH� �]HULQGH� HUNHNOHUGH��� ����� NDGÕQODUGD��� ���� YH�

������\Dú�JUXEXQGD�������������\Dú�JUXEXQGD������YH����
\Dú�YH��]HULQGHNL�ELUH\OHUGH������RUDQÕQGD�ROGX÷X�ELOGL�
ULOPLúWLU�����
.9+� LoHULVLQGH� HQ� |QHPOLVL� NRURQHU� DWHURVNOHUR]GXU��
$WHURVNOHUR]��DUWHU�GXYDUÕQÕ�HWNLOH\HQ�YH�VXEHQGRWHO\DO�D��
ODQGD�LOHUOH\LFL�OLSLW�ELULNLPL�LOH�NDUDNWHUL]H��NURQLN�LQÀDPD�
WXYDU�ELU�KDVWDOÕNWÕU�����������\ÕOÕQGD�EDúOD\DQ�YH�KDOHQ�GH�
YDP�HGHQ��EXJ�QN��DGÕ\OD�³)UDPLQJKDP�.DOS�dDOÕúPDVÕ´�
\D]DUODUÕ� LON� RODUDN� ����
ODUGD� \�NVHN� WRWDO� NROHVWHURO�Q�
�7.���.9+
D�QHGHQ�ROGX÷XQX�LOHUL�V�UP�úOHU�YH�R�WDULKW�
HQ�LWLEDUHQ�EX�NRQXGD�oRN�VD\ÕGD�oDOÕúPD�\DSÕOPÕúWÕU������
<DSÕODQ� EX� oDOÕúPDODUGD� G�ú�N� \R÷XQOXNOX� OLSRSURWHLQ�
NROHVWHURO�Q��/'/�.��NDUGL\RYDVN�OHU�KDVWDOÕNODUGD�QHG�
HQVHO�ELU� IDNW|U�ROGX÷X�|QH� V�U�OP�úW�U� �����dRN�VD\ÕGD�
UDQGRPL]H�NOLQLN�oDOÕúPDQÕQ�VRQXoODUÕ��/'/�.�VHYL\HOHUL�
QLQ�D]DOPDVÕQÕQ��DWHURVNOHURWLN�NDUGL\RYDVN�OHU��.9��ROD\�
ULVNLQGH�RUDQWÕOÕ�ELU�D]DOPD\OD�VRQXoODQGÕ÷ÕQÕ�J|VWHUPLúWLU�
�������

0RGHUQ� WRSOXPODUÕQ� ELUH\OHUL�� ¿]\RORMLN� ROGX÷XQD� LQD��
QÕODQ� VHYL\HOHUL� E�\�N� |Oo�GH� DúDQ�/'/�.� G�]H\OHUL\OH�
NDUúÕ� NDUúÕ\DGÕU�� /'/�.
QLQ� RSWLPDO� SOD]PD� NRQVDQWUDV��
\RQX� ���PJ�GO� FLYDUÕQGDGÕU�� o�QN�� EX� GH÷HULQ� �]HULQGH�
/'/�.� UHVHSW|UOHUL� WDPDPHQ� GR\PXúWXU� ������ $\UÕFD�
JHQHWLN� RODUDN� G�ú�N� /'/�.� G�]H\LQH� VDKLS� ELUH\OHULQ�
GDKD�VD÷OÕNOÕ�ROGX÷X�YH�.9�ROD\�J|U�OPH�VÕNOÕ÷ÕQÕQ�oRN�
D]DOGÕ÷ÕQD�GDLU� oDOÕúPDODU� YDUGÕU� ����� �����%X�YH�EHQ]H�
UL� oDOÕúPDODU� YH� J|]OHPOHU�� oRN� G�ú�N� /'/�.� G�]H\OH��
ULQH�XODúPDQÕQ�J�YHQOL�ELU�úHNLOGH�HN�NOLQLN�.9�ID\GDODU�
VD÷OD\DELOHFH÷L�¿NULQL�RUWD\D�NR\PXúWXU�������
<DúOÕ�LQVDQODU�DUDVÕQGD��|]HOOLNOH�GH�oRN�\DúOÕODU��!���\Dú��
DUDVÕQGD�� ELU� ULVN� IDNW|U�� RODUDN� NROHVWHURO�Q� |QHPL� LVH�
WDUWÕúPDOÕ�ELU�NRQXGXU��$\UÕFD��KHU�LNL�FLQVL\HWWH�GH�\DúOD�
ELUOLNWH� /'/�.
QLQ� DUWDELOHFH÷L� GH� \D\JÕQ� RODUDN� NDEXO�
HGLOPHNWHGLU�������

%�W�Q�EX�ELOJLOHUH�]ÕW�RODUDN�oRN�G�ú�N�/'/�.������PJ�
GO��GH÷HUOHULQLQ��|]HOOLNOH�oRN�\DúOÕ�KDVWDODUGD�.9+�ULVNL�
QL�DUWWÕUGÕ÷Õ��KDWWD�DNXW�PL\RNDUG�HQIDUNW�V���$0,��VRQUDVÕ�
\�NVHN�PRUWDOLWH�QHGHQL�ROGX÷XQX�LOHUL�V�UHQ�oDOÕúPDODU�GD�
YDUGÕU�����������+DWWD�\�NVHN�/'/�.�VHYL\HOHULQLQ�E�W�Q�
QHGHQOHUH�ED÷OÕ�PRUWDOLWH\L�D]DOWWÕ÷ÕQÕ�ELOGLUHQ�oDOÕúPDODU�
GD� EXOXQPDNWDGÕU� ������ %XQXQ� \DQÕQGD� /'/�.� \�NVHN�
OL÷LQLQ�RUWD�\DúOÕ�LQVDQODUGD�W�P�QHGHQOHUH�ED÷OÕ�PRUWDOLWH�
LoLQ�ELU� ULVN� IDNW|U��ROGX÷X��DQFDN�\DúOÕODUGD�PRUWDOLWH\L�
D]DOWWÕ÷ÕQÕ�LOHUL�V�UHQ�oDOÕúPDODU�GD�YDUGÕU������
<DNÕQ� ]DPDQGD� \DSÕODQ� VLVWHPLN� ELU� LQFHOHPHGH� ��� \Dú�
�]HULQGH� ������
GHQ� ID]OD� KDVWD\Õ� NDSVD\DQ� oRN� JHQLú�
NDSVDPOÕ�ELU�NRKRUW�oDOÕúPDVÕQGD�\�NVHN�/'/�.
\H�VDKLS�
RODQODUÕQ�GDKD�X]XQ�|P�UO��ROGX÷X�ELOGLULOPLúWLU������������

6RQ� RODUDN� \DúOÕ� LQVDQODUGD� \�NVHN� /'/�.� VHYL\HOHUL�
QLQ� KHUNHVWH� GH÷LO�� JHQHWLN� RODUDN�X\JXQ�RODQODUGD�X]XQ�
|P�UO��ROPD\OD�LOLúNLOL�RODFD÷Õ��DQFDN�JHQHWLN�RODUDN�ED]Õ�
NLúLOHUGH� WDP� WHUVLQH� ]DUDUOÕ� RODFD÷Õ�� EX� QHGHQOH� JHQHWLN�
ULVN� SUR¿OLQLQ� EHOLUOHQPHVLQH� LKWL\Do� ROGX÷XQX� ELOGLUHQ�
oDOÕúPDODU�GD�YDUGÕU������
6HUXP�OLSLGOHUL�YH�|]HOOLNOH�/'/�.�LOH�.$+�LOLúNLVLQH�GDLU�
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EX�NDGDU�oRN�VD\ÕGD�YH�ELUELUOHUL\OH�oHOLúHQ�VRQXoODU�ELOGL�
ULOHQ� oDOÕúPDODU� YDU��hONHPL]GH� EX� NRQXGD� HQ� NDSVDPOÕ�
oDOÕúPD�RODQ�7(.+$5)�oDOÕúPDVÕQGD����\Dú�YH��]HULQGH�
NL� KDVWDODUOD� LOJLOL� ELU� GH÷HUOHQGLUPH� EXOXQPDPDNWDGÕU��
%X�QHGHQOHUOH�EX�oDOÕúPDQÕQ�DPDFÕ���ONHPL]GH����\Dú�YH�
�]HULQGHNL� KDVWDODUGD� VHUXP� OLSLG� G�]H\OHUL� YH� |]HOOLNOH�
/'/�.�LOH�.$+�DUDVÕQGDNL�LOLúNLQLQ�DUDúWÕUÕOPDVÕGÕU�

GEREÇ ve YÖNTEMLER
%X�oDOÕúPD�UHWURVSHNWLI�RODUDN�KDVWDQH�YHUL�ND\ÕW�VLVWHPL�
WDUDQDUDN�\DSÕOPÕúWÕU��/RNPDQ�+HNLP�hQLYHUVLWHVL�$QND�
UD�+DVWDQHVL�6LQFDQ�8\JXODPD�YH�$UDúWÕUPD�0HUNH]L
QH�
2FDN������7HPPX]������ WDULKOHUL�DUDVÕQGD�JHOHQ�KDVWD�
ODUGDQ����\Dú�YH��]HULQGH�RODQODUÕQ�KDVWD�GRV\DODUÕ�WDUDQ�
PÕúWÕU�� %X� KDVWDODUGDQ� DFLO� VHUYLV�� .DUGL\RORML� YH\D�'D�
KLOL\H� SROLNOLQLNOHULQGH�PXD\HQH� HGLOHQ� YH� NRURQHU� DUWHU�
KDVWDOÕ÷Õ�|Q�WDQÕVÕ�LOH�NRURQHU�DQML\RJUD¿�\DSÕODQ�YH�DQML\R��
JUD¿� VRQXFXQD�J|UH�PHGLNDO� WHGDYL�� VWHQW� WDNÕOPDVÕ�YH\D�
NRURQHU�E\SDVV�RSHUDV\RQX�NDUDUÕ�YHULOHQOHU��.$+�WDQÕVÕ�
NRQDQ�KDVWDODU��LOH�.$+�WDQÕVÕ�DOPD\DQ�KDVWDODUÕQ�VHUXP�
OLSLG�SUR¿OOHUL�LQFHOHQPLúWLU�
dDOÕúPD\D�GDKLO�HGLOPH�NULWHUOHUL��
�6HNVHQ�EHú�\Dú�YH��]HUL�ROPDN�
�.RURQHU�DQML\RJUD¿�\DSÕOPÕú�ROPDN�
�6HUXP� OLSLG� SUR¿OOHULQH� NRURQHU� DQML\RJUD¿� \DSÕOGÕ÷Õ�
J�QOHUGH�EDNÕOPÕú�ROPDVÕ�
dDOÕúPDGDQ�KDULo�WXWXOPD�NULWHUOHUL�
�6HNVHQ�EHú�\DúÕQ�DOWÕQGD�RODQODU�
�.RURQHU�DUWHU�E\SDVV�YH\D�VWHQWOL�RODQODU�
�.RURQHU�DQML\RJUD¿�\DSÕOPDPÕú�RODQODU�
�.RURQHU�DQML\RJUD¿�\DSÕOGÕ÷Õ�J�QOHUGH�VHUXP�OLSLG�SUR�
¿OOHULQH�EDNÕOPD\DODU�
+DVWDODUÕQ� VHUXP� OLSLG� NRQVDQWUDV\RQODUÕ� &REDV� ����
�5RFKH� 'LDJQRVWLFV� *PE+�� 0DQQKHLP�� *HUPDQ\�� LOH�
|Oo�OG��� � /'/�.
\L� KHVDSODPDN� LoLQ� )ULHGHZDOG� >7&��
�+'/�.��7*���@� IRUP�O�� NXOODQÕOPÕú�� 7*� !���� PJ�GO�

RODQ� KDVWDODUÕQ� �6DGHFH� �� KDVWD�� � /'/�.� G�]H\L� GLUHNW�
\|QWHP�LOH�|Oo�OP�úW�U�
%X�oDOÕúPD�/RNPDQ�+HNLP�hQLYHUVLWHVL�%LOLPVHO�$UDúWÕU�
PDODU�(WLN�.XUXOX
QXQ������������WDULK�YH����������QR�OX�
NDUDUÕ� LOH� RQD\ODQPÕúWÕU�� dDOÕúPD� +HOVLQNL� ELOGLUJHVLQH��
$UDúWÕUPD�YH�<D\ÕQ�(WL÷LQH�X\JXQ�RODUDN�\DSÕOPÕúWÕU��5HW�
URVSHNWLI�ELU�oDOÕúPD�ROGX÷X�LoLQ�oDOÕúPD\D�DOÕQDQ�KDVWD�
ODUGDQ�RQDP�DOÕQPDPÕúWÕU�

øVWDWLNVHO�$QDOL]�
øVWDWLVWLNVHO�DQDOL]OHU����ELW�:LQGRZV�X\XPOX�6366��YHU�
VLRQ�������6366��&KLFDJR��,/��86$��/LFHQVH�E\�,%0�6366�
6WDWLVWLF�UHOHDVH�������������ELW�HGLWLRQ��LOH�\DSÕOGÕ��1RUPDO�
GD÷ÕOÕP�LoLQ�V�UHNOL�GH÷LúNHQOHU�.ROPRJRURY�6PLUQRY�WHV�
WL�LOH�WHVW�HGLOGL��6�UHNOL��VD\ÕVDO�|Oo�P��GH÷LúNHQ�|]HOOL÷L�
J|VWHUHQ� YHULOHU� LoLQ� HQ� G�ú�N�� HQ� \�NVHN�� RUWDODPD� YH�
VWDQGDUW�VDSPD�GH÷HUOHUL�YHULOGL�YH�0DQQ�:KLWQH\�8�WHVWL�
NXOODQÕODUDN�NDUúÕODúWÕUÕOGÕ��.DWHJRULN�GH÷LúNHQOHU�IUHNDQV�
YH�RUDQODUÕ�LOH�LIDGH�HGLOGL��.L�.DUH��&KL�6TXDUH��WHVWL�NXO�
ODQÕODUDN�NDUúÕODúWÕUÕOGÕ��3�������GH÷HUL�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�NDEXO�HGLOGL��

BULGULAR
dDOÕúPD\D�WRSODP�����KDVWD�DOÕQPÕú�ROXS�EXQODUÕQ����
��
NDGÕQ�������������
��HUNHN����������KDVWDODUGDQ�ROXúPDN�
WDGÕU�� .DGÕQ� KDVWDODUÕQ� \DúÕ� �������� RUWDODPD� ����������
\ÕO��HUNHN�KDVWDODUÕQ�\DúÕ��������RUWDODPD������������\ÕO�
LGL��+DVWDODU�/'/�.�VHYL\HVLQH�J|UH����PJ�GO
QLQ�DOWÕQGD�
RODQODU� �7RSODP�����KDVWD�� ��� NDGÕQ�� ��� HUNHN��� �������
PJ�GO�DUDVÕQGD�RODQODU��7RSODP�����KDVWD������NDGÕQ������
HUNHN�� � YH� ����PJ�GO
QLQ� �]HULQGH� RODQODU� �7RSODP� ����
KDVWD�����NDGÕQ�����HUNHN��RODUDN���JUXED�D\UÕOGÕ��
/'/�.�����PJ�GO¶QLQ� DOWÕQGD�RODQ�KDVWDODUÕQ�|]HOOLNOHUL�
YH�.$+�RODQ�YH�ROPD\DQ�KDVWDODUÕQ�VHUXP�OLSLG�G�]H\OH��
ULQLQ�NDUúÕODúWÕUPDVÕ�7DEOR�,¶GH�|]HWOHQPLúWLU��
%XUDGD� J|U�OHFH÷L� JLEL� VDGHFH� +'/�.� DoÕVÕQGDQ� .$+�

Tablo I.�/'/�.�����PJ�GO�2ODQ��Q������+DVWDODUÕQ�g]HOOLNOHUL�YH�6HUXP�/LSLG�3UR¿OOHUL

/'/�.��'�ú�N�GDQVLWHOL�OLSRSURWHLQ�NROHVWHURO��+'/�.��<�NVHN�GDQVLWHOL�OLSRSURWHLQ�NROHVWHURO��7.��7RWDO�NROHVWHURO��7*��7ULJOLVHULG
2UW���2UWDODPD��6W�6S���6WDQGDUW�VDSPD
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���

RODQ� YH� ROPD\DQ� NDGÕQ� KDVWDODU� DUDVÕQGD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�ELU�IDUN��S �������J|U�OPHNWH��/'/�.��7.�
YH�7*�DoÕVÕQGDQ�.$+�RODQ�YH�ROPD\DQ�KDVWDODU�DUDVÕQGD�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�VDSWDQPDPÕúWÕU��

/'/�.��������PJ�GO�DUDVÕQGD�RODQ�KDVWDODUÕQ�|]HOOLNOHUL�
YH�.$+�RODQ�YH�ROPD\DQ�KDVWDODUÕQ�VHUXP�OLSLG�G�]H\OHU�
LQLQ�NDUúÕODúWÕUPDVÕ�7DEOR�,,¶GH�|]HWOHQPLúWLU��
%XUDGD� J|U�OHFH÷L� JLEL� VDGHFH�7.� DoÕVÕQGDQ�.$+� RODQ�

YH� ROPD\DQ� WRSODP� KDVWDODU� DUDVÕQGD� �FLQVL\HW� IDUNÕ� RO�
PDNVÕ]ÕQ�� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� �S �������
J|U�OPHNWH�� DQFDN� .$+� ROPD\DQ� KDVWDODUÕQ� 7.� RUWD�
ODPDVÕQÕQ� GDKD� \�NVHN� ROGX÷X� J|U�OPHNWHGLU�� /'/�.��
+'/�.� YH�7*� DoÕVÕQGDQ�.$+� RODQ� YH� ROPD\DQ� KDVWD�

ODU� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� VDSWDQ�
PDPÕúWÕU��/'/�.�����PJ�GO¶QLQ��]HULQGH�RODQ�KDVWDODUÕQ�
|]HOOLNOHUL�YH�.$+�RODQ�YH�ROPD\DQ�KDVWDODUÕQ�VHUXP�OLSLG�
G�]H\OHULQLQ�NDUúÕODúWÕUPDVÕ�7DEOR�,,,¶GH�|]HWOHQPLúWLU��
%XUDGD�J|U�OHFH÷L�JLEL�+'/�.��S ��������7.��S �������

YH�7*��S �������DoÕVÕQGDQ�.$+�RODQ�YH�ROPD\DQ�WRSODP�
KDVWDODU� DUDVÕQGD� �FLQVL\HW� IDUNÕ� ROPDNVÕ]ÕQ�� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� ELU� IDUN� J|U�OPHNWH�� DQFDN� EX� IDUN� 7.�
YH�7*�RUWDODPDVÕ�GDKD�\�NVHN�RODQ�KDVWDODUGD�.$+�RO�
PD\DQODUÕQ�GDKD�ID]OD�ROPDVÕ�úHNOLQGHGLU��/'/�.�DoÕVÕQ�
GDQ�.$+�RODQ�YH�ROPD\DQ�KDVWDODU�DUDVÕQGD� LVWDWLVWLNVHO�

RODUDN�DQODPOÕ�ELU�IDUN�VDSWDQPDPÕúWÕU�
%�W�Q� KDVWDODU� GH÷HUOHQGLULOGL÷LQGH�� /'/�.� VHYL\HVL��
QH� J|UH�.$+�RUDQODUÕ�/'/�.����� RODQ� JUXSWD���������
/'/�.��������DUDVÕ�JUXSWD��������YH�/'/�.�!����RODQ�
JUXSWD� �� ����� RODUDN� J|U�OP�úW�U�� 7RSODPGD� LVH� ����
KDVWDQÕQ� ���
VLQGH� ��� ������ .$+� VDSWDQPÕúWÕU�� .$+�

Tablo II. /'/�.��������PJ�GO�2ODQ��Q������+DVWDODUÕQ�g]HOOLNOHUL�YH�6HUXP�/LSLG�3UR¿OOHUL

/'/�.��'�ú�N�GDQVLWHOL�OLSRSURWHLQ�NROHVWHURO��+'/�.��<�NVHN�GDQVLWHOL�OLSRSURWHLQ�NROHVWHURO��7.��7RWDO�NROHVWHURO��7*��7ULJOLVHULG
2UW���2UWDODPD��6W�6S���6WDQGDUW��6DSPD�

/'/�.��'�ú�N�GDQVLWHOL�OLSRSURWHLQ�NROHVWHURO��+'/�.��<�NVHN�GDQVLWHOL�OLSRSURWHLQ�NROHVWHURO��7.��7RWDO�NROHVWHURO��7*��7ULJOLVHULG
2UW���2UWDODPD��6W�6S���6WDQGDUW��6DSPD�

Tablo III. /'/�.�!����PJ�GO�2ODQ��Q������+DVWDODUÕQ�g]HOOLNOHUL�YH�6HUXP�/LSLG�3UR¿OOHUL
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RODQODUÕQ� ���
VL� NDGÕQ� ��� ������� ���
L� HUNHN� ��� ������
KDVWDODUGDQ�ROXúWX÷X�J|U�OPHNWHGLU��7DEOR�,9��

Tablo IV�� /'/�.�'�]H\LQH�*|UH�.$+�2ODQ� YH�2OPD\DQ�+DVWDODUÕQ�
2UDQODUÕ

/'/�.��'�ú�N�GDQVLWHOL�OLSRSURWHLQ�NROHVWHURO��.$+��.RURQHU�DUWHU�KDVWDOÕ÷Õ�
.$+� ����� .RURQHU� DUWHU� KDVWDOÕ÷Õ� RODQODU�� .$+� ����� .RURQHU� DUWHU� KDVWDOÕ÷Õ� RO�
PD\DQODU

$\UÕFD� oDOÕúPDPÕ]GD� GLNNDWL� oHNHQ� ELUNDo� EXOJX� GDKD�
YDUGÕU��+HU�QH�NDGDU�VD\Õ�RODUDN�D]�GD�ROVD�ELU�¿NLU�YHUH�
ELOPH�DoÕVÕQGDQ�|QHPOL�RODELOLU��
��/'/�UHVHSW|UOHULQLQ�GR\PD�VHYL\HVL�YH�GROD\ÕVÕ\OD�RO�
PDVÕ� JHUHNHQ� LGHDO� VHUXP�/'/�.� VHYL\HVL� RODUDN� NDEXO�
HGLOHQ����PJ�GO
QLQ�DOWÕQGD�RODQ�VDGHFH���KDVWD�VDSWDQGÕ��
EXQODUÕQ� LNLVLQGH� ��� NDGÕQ�� �� HUNHN� KDVWD�� .$+� ROGX÷X�
J|U�OG���

��.$+� DoÕVÕQGDQ� NRUX\XFX� RODUDN� NDEXO� HGLOHQ� \�NVHN�
+'/�.�RUDQODUÕQD�EDNÕOGÕ÷ÕQGD�+'/�.�VHYL\HVL����PJ�
GO
QLQ� �]HULQGH� RODQ� WRSODP� ���� KDVWD� YDUGÕ�� EXQODUÕQ�
��¶XQGD� ��� ������� ���� NDGÕQ�� ��� HUNHN�� .$+� ROGX÷X�
J|U�OG����

��7RSODP�����KDVWDQÕQ�VDGHFH�G|UG�QGH�7*�VHYL\HVL�����
PJ�GO
QLQ� �]HULQGH\GL�� /'/�.� VHYL\HVL� ���� PJ�GO
QLQ�
�]HULQGH�RODQ�KDVWD�KLo�\RNWX��*HQHO�RODUDN����\Dú�YH��]H�
UL�KDVWDODUGD�DLOHVHO�KLSHUNROHVWHUROHPLVL�YH�YH\D�KLSHUWUL�
JOLVHULGHPLVL� RODQ� KDVWD� VD\ÕVÕQÕQ� \RN� GHQHFHN� NDGDU� D]�
ROGX÷X�J|U�OG��

7$57,ù0$
'�Q\DGD� LON� RODUDN� )UDPLQJKDP� oDOÕúPDVÕ� LOH� J�QGHPH�
JHOHQ� YH� .9+� LoLQ� HQ� |QHPOL� ULVN� IDNW|U�� RODUDN� LOH�
UL� V�U�OHQ� VHUXP� OLSLG� VHYL\HOHUL� YH�|]HOOLNOH�/'/�.� LOH�
.$+� LOLúNLVL� \ÕOODUGÕU� WDUWÕúÕOPDNWDGÕU�� %X� oDOÕúPDODUGDQ�
ED]ÕODUÕQGD�VHUXP�/'/�.�G�]H\L�DUWWÕNoD�.$+�J|U�OPH�
RUDQÕQÕQ� GD� DUWWÕ÷Õ�� /'/�.� G�]H\LQLQ� D]DOPDVÕ\OD�.$+�
ULVNLQLQ� D]DOGÕ÷Õ� � J|U�OPHNWHGLU� �������� %D]Õ� oDOÕúPD�
ODUGD� LVH� VHUXP� /'/�.� G�]H\OHULQLQ� G�ú�N� ROPDVÕQÕQ�
.$+�ULVNLQL�DUWWÕUGÕ÷Õ��KDWWD�$0,�VRQUDVÕ�|O�P�RUDQODUÕQÕ�
GD� DUWWÕUGÕ÷Õ� LOHUL� V�U�OPHNWHGLU� ��������� hONHPL]GH� LVH�
7(.+$5)�oDOÕúPD�YHULOHULQH�J|UH�������\ÕOÕ�LWLEDUÕ\OD���
.$+
QÕQ� ������\Dú� JUXEXQGD������ ������\Dú� JUXEXQGD�
�����YH����\Dú�YH��]HULQGHNL�ELUH\OHUGH������RUDQÕQGD�
ROGX÷X�YH�VHUXP�/'/�.�YH�7.�VHYL\HOHULQLQ�.$+�DoÕVÕQ�

GDQ�|QHPOL�ELU�ULVN�IDNW|U��ROGX÷X�YH�HUNHNOHUGH�NDGÕQODUD�
J|UH�GDKD�ID]OD�.$+�J|U�OG�÷��ELOGLULOPLúWLU�������
%L]LP� oDOÕúPDPÕ]GD� ��� \Dú� YH� �]HUL� KDVWDODUGD� WRSODP�
.$+� RUDQÕ� �� ����� RODUDN� VDSWDQPÕúWÕU� NL�� EX� VRQXoODU�
7(.+$5)� oDOÕúPDVÕQGDNL� DUWDQ� KHU� RQ� \Dú� LOH� ELUOLNWH�
.$+
QGD�\DNODúÕN������DUWÕú�LOH�X\XúPDNWDGÕU��$QFDN�EL�
]LP�oDOÕúPDPÕ]GDNL�VRQXoODUGD����\Dú�YH��]HULQGH�NDGÕQ�
HUNHN�IDUNÕQÕQ�RUWDGDQ�NDONWÕ÷Õ��KDWWD�/'/�.�!����PJ�GO�
YH�.$+�RODQ�KDVWDODUGD�NDGÕQODUÕQ�RUDQÕ��������HUNHNOH��
ULQ� RUDQÕ�������� RODUDN� VDSWDQPÕúWÕU��%X� VRQXoODU�.$+�
DoÕVÕQGDQ�NRUX\XFX�ROGX÷X�LGGLD�HGLOHQ�NDGÕQ�VHNV� �KRU�
PRQODUÕQÕQ� LOHUL� \DúODUGD� D]DOPDVÕ� YH� EX� NRUX\XFXOX÷XQ�
RUWDGDQ� NDONPDVÕ� QHGHQL\OH� LOHUL� \Dú� NDGÕQODUGD� GDKD�
\�NVHN� RUDQGD� .$+� J|U�OHELOLU� úHNOLQGH� \RUXPODQDEL��
OLU�� �$\UÕFD� \LQH�7(.+$5)� oDOÕúPDVÕQGDQ� IDUNOÕ� RODUDN�
VHUXP� OLSLG� G�]H\OHUL� YH� |]HOOLNOH� /'/�.� VHYL\HOHUL� LOH�
.$+� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL� ROPDGÕ÷Õ� J|U�OP�úW�U�
NL�� EX� NRQXGD� oDOÕúPD� VRQXoODUÕPÕ]OD� X\XPOX� oRN� VD\Õ�
GD�PDNDOH� ROPDVÕQÕQ� \DQÕ� VÕUD�7(.+$5)� oDOÕúPDVÕQGD�
��� \Dú� YH� �]HUL� JUXS� GH÷HUOHQGLULOPLú�� ��� \Dú� YH� �]HU�
LQH�GDLU�NHVLQ�ELOJLPL]�\RNWXU�� �6HNVHQ�EHú�\Dú�YH��]HUL�
KDVWDODUGD�WRSODPGD��������RODQ�.$+��/'/�.�����PJ�
GO� RODQ� JUXSWD���������/'/�.��������PJ�GO� DUDVÕ� RODQ�
JUXSWD��������YH�/'/�.�!����PJ�GO�RODQ�JUXSWD�LVH���
�����RODUDN�VDSWDQPÕúWÕU��%X�VRQXoODUÕPÕ]�GD�EX�NRQXGDNL�
ELUoRN�PDNDOH�LOH�X\XPOXGXU��øOHUL�\DúODUGD�VHUXP�/'/�.�
HQ�\�NVHN�RODQ�JUXSOD��HQ�G�ú�N�RODQ�JUXS�DUDVÕQGD�.$+�
DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�J|U�OPHPH�
VL��NRURQHU�DUWHUOHULQ�\DúODQPD�LOH�ELUOLNWH�GHMHQHUDV\RQX�
VRQXFX�� HúOLN�HGHQ�EDúND�KLoELU� ULVN� IDNW|U��ROPDVD�ELOH�
VDGHFH� \DúODQPD� V�UHFLQLQ� NRURQHU� DUWHUOHULQ� � \DSÕVÕQÕ�
ER]PDVÕ�LOH�L]DK�HGLOHELOLU��$\UÕFD�EL]LP�oDOÕúPDPÕ]�WRSOX�
PXQ� WDPDPÕQÕ�YH\D�oR÷XQOX÷XQX� WHPVLO� HWPHPHNWH�� VD�
GHFH�WRSOXPXQ�ELU�NHVLPLQL�WHPVLO�HGHQ�UHWURVSHNWLI�RODUDN�
\DSÕOPÕú�NHVLWVHO�ELU�DUDúWÕUPDGÕU��2�QHGHQOH�VRQXoODUÕPÕ]�
E�W�Q�WRSOXP�LoLQ�JHQHOOHúWLULOHPH]��EHONL�WRSOXPXQ�GDKD�
JHQLú�ELU�NHVLPLQL�WHPVLO�HGHQ��SURVSHNWLI�oDOÕúPDODU�LoLQ�
|QF�O�N�HGLFL�RODELOLU�

%X�oDOÕúPDGD�KDVWDODUÕQ�OLSLG�G�ú�U�F��LODo�NXOODQÕPÕQGDQ�
KLo�EDKVHGLOPHGL÷L�NRQXVX�HOHúWLULOHELOLU��/LSLG�G�ú�U�F��
LODo�WHGDYLVL�DOVÕQ�YH\D�DOPDVÕQ��KDVWDODUÕQ�PHYFXW�VHUXP�
OLSLG� G�]H\OHUL� LOH� .$+� LOLúNLVLQL� J|VWHUPHVL� DoÕVÕQGDQ�
DUDúWÕUPDPÕ]ÕQ�VRQXoODUÕQÕ�HWNLOHPH\HFHNWLU��d�QN���OLSLG�
G�ú�U�F��LODoODUÕQ�VDGHFH�/'/�.¶��G�ú�UPHNOH�NDOPD\ÕS��
+'/�.¶�� DUWWÕUGÕ÷Õ�� KDWWD� EX� HWNLOHULQH� LODYHWHQ� NRURQHU�
DUWHUOHUGH�SODN�ROXúXPXQX�HQJHOOHGL÷L�YH\D�ROXúDQ�SODN�
ODUÕ�JHULOHWWL÷L� LGGLDVÕQÕQ�GR÷UX�ROGX÷X�NDEXO�HGLOVH�ELOH��
��� \Dú� YH� �]HUL� KDVWDODUGD� .$+� LOH� /'/�.� \�NVHNOL÷L�
YH\D�+'/�.�G�ú�NO�÷��DUDVÕQGD�LVWDWLVWLNVHO��RODUDN�DQ�
ODPOÕ�ELU�LOLúNL�ROPDPDVÕ�QHGHQL\OH��LODo�NXOODQÕPÕQÕQ�VR�
QXFX�GH÷LúWLUPH\HFH÷L�V|\OHQHELOLU��
øNLQFL�ELU�KXVXV�RODUDN�oDOÕúPDPÕ]GD�KDVWDODUÕQ�HúOLN�HGHQ�
GL÷HU� KDVWDOÕNODUÕQGDQ� EDKVHGLOPHGL÷L� NRQXVX� DNOD� JHOH�
ELOLU��+DVWDODUÕQ�HúOLN�HGHQ�GL÷HU�ULVN�IDNW|UOHUL��2EH]LWH��
KLSHUWDQVL\RQ��GL\DEHW��VLJDUD�JLEL��VRQXoODUÕ�HWNLOH\HELOLU��
$QFDN�ELUNDo�QHGHQOH�HúOLN�HGHQ�GL÷HU�KDVWDOÕNODUÕ�GH÷HU�
OHQGLUPH\H�DOÕQPDGÕ��
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��'H�5XLMWHU�YH�DUNDGDúODUÕQÕQ��\DSWÕ÷Õ�ELU�oDOÕúPDGD�oRN�
LOHUL� \DúODUGDNL� KDVWDODU� LoLQ� .$+� DoÕVÕQGDQ� NODVLN� ULVN�
IDNW|UOHULQLQ�NXOODQÕODPD\DFD÷Õ��\HQL�EL\REHOLUWHoOHUH� LK�
WL\Do�GX\XOGX÷XQGDQ�EDKVHGLOPHNWHGLU�������
��dDOÕúPDPÕ]�UHWURVSHNWLI�ELU�oDOÕúPD�ROXS��JHUL\H�G|Q�N�
RODUDN�KDVWD�GRV\DODUÕQÕQ�LQFHOHQPHVL�VRQXFX�HOGH�HGLOHQ�
YHULOHU� NXOODQÕOPÕúWÕU�� %X� KDVWD� GRV\DODUÕQGD� QH� NDGDU�
V�UHGLU� KDQJL� KDVWDOÕNODUÕ� ROGX÷X�� EX� KDVWDOÕNODU� LoLQ� QH�
NDGDU� V�UHGLU� KDQJL� WHGDYLOHUL� DOPDNWD� ROGXNODUÕ�� QH� ND�
GDU�V�UHGLU�YH�KDQJL�PLNWDUGD�VLJDUD�YH\D�DONRO�NXOODQÕPÕ�
ROGX÷X�� EHVOHQPH� YH� NLOR� GXUXPODUÕQD� DLW� ED]Õ� YHULOHUGH�
HNVLNOLNOHU�YH\D�\DQOÕúOÕNODU�RODELOHFH÷L�LoLQ��\DQOÕú�ELU�VR�
QXFD�YDUPDPDN�DPDFÕ\OD�VDGHFH�QHW�YHULOHU�RODQ�oRN�LOHUL�
\Dú��VHUXP�OLSLG�G�]H\OHUL�YH�NHVLQ�WDQÕ�NRQPXú�.$+�YHU�
LOHUL�HVDV�DOÕQGÕ�

��%X�oDOÕúPD\D�GDKLO�HGLOHQ�KDVWDODU�NRURQHU�DQML\RJUD¿�
VRQXoODUÕQD�J|UH�NHVLQ� WDQÕ� NRQXODQ�KDVWDODUGÕU��+DOEXNL�
WRSOXPX]GD�VHPSWRPDWLN�ROPDGÕ÷Õ�YH�YH\D�.$+�DoÕVÕQ�
GDQ�(.*�YH\D�ODERUDWXYDU�EXOJXVX�ROPDGÕ÷Õ�LoLQ�NRURQHU�
DQML\RJUD¿� \DSÕOPD\DQ� YH� EX� QHGHQOH� GH� .$+� WDQÕVÕ�
NRQPD\DQ� KDVWDODU� GD� YDUGÕU��2QODUD� GD� NRURQHU� DQML\R�
JUD¿�\DSÕOVD�GDKD�ID]OD�VD\ÕGD�.$+�WDQÕVÕ�DODFDN�KDVWDODU�
RODELOLU��6HNVHQ�EHú�\Dú�YH��]HUL�KDVWDODUGD�NRURQHU�DQML�
\RJUD¿�VRQXoODUÕQD�J|UH�NHVLQ�WDQÕ�NRQDQ�.$+�\DNODúÕN�
�����RUDQÕQGD�ROGX÷XQD�J|UH��E�W�Q�WRSOXPGD����\Dú�YH�
�]HUL�KDVWDODUGD�EHONL������FLYDUÕ��+HU�LNL�NLúLGHQ�ELULQGH��
.$+�J|U�OHELOHFH÷L�V|\OHQHELOLU��<DQL�oRN� LOHUL�\DúODUGD�
EX�NDGDU�VÕN�UDVWODQDQ�ELU�KDVWDOÕN�LoLQ��\Dú�GÕúÕQGD�GL÷HU�
ULVN�IDNW|UOHULQLQ�HWNLVLQLQ�oRN�DQODPOÕ�ROPD\DFD÷Õ�V|\OH��
QHELOLU��6HUXP�OLSLG�G�]H\OHUL�YH�/'/�.¶GD�ROGX÷X�JLEL��
.ÕVDFDVÕ�JLULú�NÕVPÕQGD�GD�EDKVHGLOGL÷L�JLEL�.$+�\DúODQ�
PD\D�ED÷OÕ�ELU�KDVWDOÕNWÕU��.$+�LoLQ�EDúND�KLoELU�IDNW|U��
HúOLN� HGHQ�EDúND�ELU� KDVWDOÕN� ROPDVD�GD�\DúÕQ� LOHUOHPHVL�
LOH�E�W�Q�RUJDQ�YH�VLVWHPOHUGH�ROGX÷X�JLEL��NRURQHU�DUWHU�
OHUGH�GH�\DúODQPD\D�ED÷OÕ�GHMHQHUDWLI�GH÷LúLNOLNOHU�ROPDVÕ�
NDoÕQÕOPD]GÕU��øQVDQÕQ�EHOLUOL�ELU�|PU��ROGX÷X�JLEL�NRURQHU�
DUWHUOHULQ�GH�EHOLUOL�ELU�|PU��RODFDNWÕU�GHQLOHELOLU�

SONUÇ
%�W�Q� EX� EXOJXODUÕ� GH÷HUOHQGLUGL÷LPL]GH� úX� VRQXoODUD�
YDUDELOLUL]��+DVWDODUÕQ�HúOLN�HGHQ�KDVWDOÕNODUÕ�YH�NXOODQGÕ÷Õ�
OLSLG�G�ú�U�F��LODoODUGDQ�ED÷ÕPVÕ]�RODUDN�.$+�\DúOD�ELU�
OLNWH� DUWPDNWDGÕU�� 2UWDODPD� ��� \DúÕQGDQ� VRQUD� DUWDQ� KHU�
��� \Dú� LOH� ELUOLNWH� .$+� J|U�OPH� VÕNOÕ÷Õ� \DNODúÕN��� ���
RUDQÕQGD�DUWÕú�J|VWHUPHNWHGLU��øOHUL�\DúODUGD�.$+�VÕNOÕ÷Õ�
DoÕVÕQGDQ� NDGÕQ�HUNHN� RUDQÕ� \DNODúÕN� RODUDN� HúLW� G�]H\H�
JHOPHNWHGLU��+DWWD� LOHUL�\DúODUGD�.$+�NDGÕQODUGD�HUNHN��
OHUGHQ�GDKD�ID]OD�J|U�OHELOPHNWHGLU��6HNVHQ�EHú�\Dú�YH��]H�
UL�KDVWDODUGD�VHUXP�OLSLG�G�]H\OHUL�YH�/'/�.�VHYL\HVL�LOH�
.$+�DUDVÕQGD�DQODPOÕ�ELU� LOLúNL�J|U�OPHPLúWLU��dRN� LOHUL�
\DúODU�LoLQ�oRN�G�ú�N�/'/�.�YH\D�\�NVHN�+'/�.�VHYL\H�
OHULQLQ��GH�.$+�DoÕVÕQGDQ�NRUX\XFX�ROPDGÕ÷Õ�V|\OHQHELOLU�

(WLN�.RPLWH�2QD\Õ��
%X�oDOÕúPD�/RNPDQ�+HNLP�hQLYHUVLWHVL�%LOLPVHO�$UDúWÕU�
PDODU�(WLN�.XUXOX
QXQ������������WDULK�YH����������QR�
OX�NDUDUÕ�LOH�RQD\ODQPÕúWÕU��dDOÕúPD�+HOVLQNL�ELOGLUJHVLQH�
X\JXQ�RODUDN�\DSÕOPÕúWÕU��5HWURVSHNWLI�ELU�oDOÕúPD�ROGX÷X�
LoLQ�oDOÕúPD\D�DOÕQDQ�KDVWDODUGDQ�RQDP�DOÕQPDPÕúWÕU�

<D]DU�.DWNÕODUÕ��
)LNLU���7DVDUÕP�±9HULOHULQ�7RSODQPDVÕ�YH�øúOHQPHVL���$QD��
OL]�YH�<RUXP���/LWHUDW�U�7DUDPDVÕ���<D]Õ\Õ�<D]DQ���$�2�$�

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

Finansal Destek: 
<D]DUODU�EX�oDOÕúPD�LoLQ�¿QDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH��
\DQ�HWPLúOHUGLU�
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.KDQ�0$��+DVKLP�0-��0XVWDID�+��%DQL\DV�0<��
$O� 6XZDLGL� 6.%0�� $O.DWKHHUL� 5�� $OEORRVKL�
)0.�� $OPDWURRVKL� 0($+�� $O]DDEL� 0(+�� $O�
'DUPDNL�56��/RRWDK�61$+��*OREDO�(SLGHPLRO�
RJ\�RI�,VFKHPLF�+HDUW�'LVHDVH��5HVXOWV�IURP�WKH�
*OREDO� %XUGHQ� RI� 'LVHDVH� 6WXG\�� &XUHXV� ������
������H������

2QDW�$��&DQ�*��(ULúNLQOHULPL]GH�.DOS�+DVWDOÕNODUÕ�
3UHYDODQVÕ�� <HQL� .RURQHU� 2OD\ODU� YH� .DOSWHQ�
gO�P� 6ÕNOÕ÷Õ�� $�� 2QDW�� 7(.+$5)� ����� 7ÕS�
'�Q\DVÕQÕQ� .URQLN� +DVWDOÕNODUD� <DNODúÕPÕQD�
gQF�O�N��������������

)DON� (�� 3DWKRJHQHVLV� RI� $WKHURVFOHURVLV�� -� $P�
&ROO�&DUGLRO������������6XSSO��&������

.DJDQ�$��'DZEHU�75��.DQQHO�:%��5HYRWVNLH�1��
7KH�)UDPLQJKDP�6WXG\��$�3URVSHFWLYH�6WXG\�RI�
&RURQDU\�+HDUW�'LVHDVH��)HG�3URF������������3W�
��������

)HUHQFH�%$��*LQVEHUJ�+1��*UDKDP� ,��5D\�..��
3DFNDUG�&-��%UXFNHUW�(��+HJHOH�5$��.UDXVV�50��
5DDO�)-��6FKXQNHUW�+��:DWWV�*)��%RUpQ�-��)D]LR�6��
+RUWRQ�-'��0DVDQD�/��1LFKROOV�6-��1RUGHVWJDDUG�
%*�� YDQ� GH� 6OXLV�%��7DVNLQHQ�05��7RNJ|]RJOX�
/�� /DQGPHVVHU� 8�� /DXIV� 8�� :LNOXQG� 2�� 6WRFN�
-.�� &KDSPDQ� 0-�� &DWDSDQR� $/�� /RZ�GHQVLW\�
OLSRSURWHLQV� FDXVH� DWKHURVFOHURWLF� FDUGLRYDVFXODU�
GLVHDVH�����(YLGHQFH�)URP�*HQHWLF��(SLGHPLRORJ�
LF�� DQG�&OLQLFDO�6WXGLHV��$�&RQVHQVXV�6WDWHPHQW�
)URP�WKH�(XURSHDQ�$WKHURVFOHURVLV�6RFLHW\�&RQ�
VHQVXV�3DQHO��(XU�+HDUW�-����������������������

%DLJHQW�&��.HHFK�$��.HDUQH\�30��%ODFNZHOO�/��
%XFN�*��3ROOLFLQR�&��.LUE\�$��6RXUMLQD�7�� 3HWR�
5��&ROOLQV�5��6LPHV�5��&KROHVWHURO�7UHDWPHQW�7UL�
DOLVWV
� �&77�� &ROODERUDWRUV�� (I¿FDF\� DQG� 6DIHW\�
RI�&KROHVWHURO�/RZHULQJ�7UHDWPHQW�� 3URVSHFWLYH�
0HWD�$QDO\VLV�RI�'DWD�)URP��������3DUWLFLSDQWV�
LQ����5DQGRPLVHG�7ULDOV�RI�6WDWLQV��/DQFHW�������
�������������������

&KROHVWHURO�7UHDWPHQW�7ULDOLVWV¶��&77��&ROODERUD�
WLRQ��%DLJHQW�&��%ODFNZHOO�/��(PEHUVRQ�-��+RO�
ODQG�/(��5HLWK�&��%KDOD�1��3HWR�5��%DUQHV�(+��
.HHFK�$��6LPHV�-��&ROOLQV�5��(I¿FDF\�DQG�6DIHW\�
RI�0RUH� ,QWHQVLYH� /RZHULQJ� RI� /'/�&KROHVWHU�
RO��$�0HWD�$QDO\VLV�RI�'DWD�)URP���������3DU�
WLFLSDQWV�LQ����5DQGRPLVHG�7ULDOV��/DQFHW��������
�������������������

%DLJHQW� &�� /DQGUD\� 0-�� 5HLWK� &�� (PEHUVRQ� -��
:KHHOHU� '&�� 7RPVRQ� &�� :DQQHU� &�� .UDQH� 9��
&DVV�$��&UDLJ�-��1HDO�%��-LDQJ�/��+RRL�/6��/HYLQ�
$��$JRGRD�/��*D]LDQR�0��.DVLVNH�%��:DONHU�5��
0DVV\� =$�� )HOGW�5DVPXVVHQ�%��.UDLULWWLFKDL�8��
2SKDVFKDURHQVXN� 9�� )HOOVWU|P� %�� +ROGDDV� +��
7HVDU� 9�� :LHFHN� $�� *UREEHH� '�� GH� =HHXZ� '��
*U|QKDJHQ�5LVND�&��'DVJXSWD�7��/HZLV�'��+HU�
ULQJWRQ�:��0DIKDP�0��0DMRQL�:��:DOOHQGV]XV�
.�� *ULPP� 5�� 3HGHUVHQ� 7�� 7REHUW� -�� $UPLWDJH�
-�� %D[WHU�$�� %UD\� &�� &KHQ�<�� &KHQ� =�� +LOO�0��
.QRWW�&��3DULVK�6��6LPSVRQ�'��6OHLJKW�3��<RXQJ�
$��&ROOLQV�5��6+$53�,QYHVWLJDWRUV��7KH�(IIHFWV�
RI� /RZHULQJ� /'/� &KROHVWHURO� ZLWK� 6LPYDVWDWLQ�
3OXV�(]HWLPLEH� LQ�3DWLHQWV�ZLWK�&KURQLF�.LGQH\�
'LVHDVH� �6WXG\� RI� +HDUW� DQG� 5HQDO� 3URWHFWLRQ���
$�5DQGRPLVHG�3ODFHER�&RQWUROOHG�7ULDO�� /DQFHW�
�������������������������

6DEDWLQH�06��*LXJOLDQR�53��.HHFK�$&��+RQDU�
SRXU�1��:LYLRWW�6'��0XUSK\�6$��.XGHU�-)��:DQJ�
+��/LX�7��:DVVHUPDQ�60��6HYHU�36��3HGHUVHQ�75��
)285,(5�6WHHULQJ�&RPPLWWHH�DQG�,QYHVWLJDWRUV��
(YRORFXPDE� DQG� &OLQLFDO� 2XWFRPHV� LQ� 3DWLHQWV�
ZLWK�&DUGLRYDVFXODU�'LVHDVH��1�(QJO�-�0HG�������
����������������

6FKZDUW]�**��6WHJ�3*��6]DUHN�0��%KDWW�'/��%LW�
WQHU�9$��'LD]�5��(GHOEHUJ�-0��*RRGPDQ�6*��+D�
QRWLQ�&��+DUULQJWRQ�5$��-XNHPD�-:��/HFRUSV�*��
0DKDIIH\�.:��0RU\XVHI�$��3RUG\�5��4XLQWHUR�.��
5RH�07��6DVLHOD�:-��7DPE\�-)��7ULFRFL�3��:KLWH�
+'��=HLKHU�$0��2'<66(<�287&20(6�&RP�
PLWWHHV� DQG� ,QYHVWLJDWRUV��$OLURFXPDE� DQG� &DU�
GLRYDVFXODU�2XWFRPHV�DIWHU�$FXWH�&RURQDU\�6\Q�
GURPH��1�(QJO�-�0HG��������������������������

%URZQ�06��*ROGVWHLQ� -/��$�5HFHSWRU�0HGLDWHG�
3DWKZD\� IRU� &KROHVWHURO� +RPHRVWDVLV�� 6FLHQFH�
�����������������������

*OXHFN� &-�� .HOOH\� :�� *XSWD� $�� )RQWDLQH� 51��
:DQJ�3��*DUWVLGH�36��3URVSHFWLYH����<HDU�(YDOX�
DWLRQ�RI�+\SREHWDOLSRSURWHLQHPLD�LQ�$�&RKRUW�RI�
���� )LUH¿JKWHUV� DQG� &URVV�6HFWLRQDO� (YDOXDWLRQ�
RI�+\SRFKROHVWHUROHPLD�LQ�������0HQ�LQ�WKH�1D�
WLRQDO�+HDOWK�DQG�1XWULWLRQ�([DPLQDWLRQ�6XUYH\�,��
0HWDEROLVP��������������������

&RKHQ�-&��%RHUZLQNOH�(��0RVOH\�7+�-U��+REEV�
++�� 6HTXHQFH� YDULDWLRQV� LQ� 3&6.��� ORZ� /'/��
DQG�3URWHFWLRQ�$JDLQVW�&RURQDU\�+HDUW�'LVHDVH��
1�(QJO�-�0HG������������������������
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0DFK�)��%DLJHQW�&��&DWDSDQR�$/��.RVNLQDV�.&��
&DVXOD�0��%DGLPRQ�/��&KDSPDQ�0-��'H�%DFNHU�
**��'HOJDGR�9��)HUHQFH�%$��*UDKDP� ,0��+DO�
OLGD\�$��/DQGPHVVHU�8��0LKD\ORYD�%��3HGHUVHQ�
75��5LFFDUGL�*��5LFKWHU�'-��6DEDWLQH�06��7DVNLQ�
HQ�05��7RNJR]RJOX�/��:LNOXQG�2��(6&�6FLHQWLI�
LF�'RFXPHQW�*URXS�������(6&�($6�*XLGHOLQHV�
)RU� 7KH� 0DQDJHPHQW� RI� '\VOLSLGDHPLDV�� /LSLG�
0RGL¿FDWLRQ�7R�5HGXFH�&DUGLRYDVFXODU�5LVN��(XU�
+HDUW�-���������������������

0F�$XOH\�07��:LONLQVRQ�'-��-RQHV�--��.LUNZRRG�
7%��$�:KROH�%RG\�0DWKHPDWLFDO�0RGHO�RI�&KR�
OHVWHURO�0HWDEROLVP�DQG�LWV�$JH�$VVRFLDWHG�'\V�
UHJXODWLRQ��%0&�6\VW�%LRO��������������

-DFREV�-0��&RKHQ�$��(LQ�0RU�(��6WHVVPDQ�-��&KR�
OHVWHURO��VWDWLQV��DQG�/RQJHYLW\�)URP�$JH����WR����
<HDUV��-�$P�0HG�'LU�$VVRF���������������������

/LX�++��=KDQJ�0��&KHQ�5=��=KRX� -<��4LDQ� -��
'RX�.)��<DQ�+%��/L�--��/RZ�'HQVLW\�/LSRSURWHLQ�
&KROHVWHURO�LQ�2OGHVW�2OG�ZLWK�$FXWH�0\RFDUGL�
DO� øQIDUFWLRQ�� ,V�/RZHU�7KH�%HWWHU"�$JH�$JHLQJ�
������������DIDF�����

/Y�<��0DR�&��<LQ�=��/L�)��:X�;��6KL�;��+HDOWK\�
$JHLQJ�DQG�%LRPDUNHUV�&RKRUW�6WXG\��+$%&6���
$�&RKRUW�3UR¿OH��%0-�2SHQ�������������H������

/Y�<%��<LQ�=;��&KHL�&/��4LDQ�+=��.UDXV�9%��
=KDQJ�-��%UDVKHU�06��6KL�;0��0DWFKDU�'%��=HQJ�
<��/RZ�'HQVLW\�/LSRSURWHLQ�&KROHVWHURO�:DV�øQ�
YHUVHO\�$VVRFLDWHG� ZLWK� ��<HDU�$OO�&DXVH�0RU�
WDOLW\�$PRQJ�&KLQHVH�2OGHVW�2OG��'DWD�)URP�WKH�
&KLQHVH�/RQJLWXGLQDO�+HDOWK\�/RQJHYLW\�6XUYH\��
$WKHURVFOHURVLV���������������������

5DYQVNRY�8��'LDPRQG�'0��+DPD�5��+DPD]D�
NL� 7�� +DPPDUVNM|OG� %�� +\QHV� 1�� .HQGULFN�0��
/DQJVMRHQ�3+��0DOKRWUD�$��0DVFLWHOOL�/��0F&XOO\�
.6��2JXVKL�<��2NX\DPD�+��5RVFK�3-��6FKHUVWHQ�
7��6XOWDQ�6��6XQGEHUJ�5��/DFN�RI�$Q�$VVRFLDWLRQ�
2U�$Q�øQYHUVH�$VVRFLDWLRQ�%HWZHHQ�/RZ�'HQVL�
W\�/LSRSURWHLQ�&KROHVWHURO� DQG�0RUWDOLW\� LQ�7KH�
(OGHUO\��$�6\VWHPDWLF�5HYLHZ��%0-�2SHQ�������
�����H��������

%DWKXP� /�� 'HSRQW� &KULVWHQVHQ� 5�� (QJHUV� 3HG�
HUVHQ�/��/\QJVLH�3HGHUVHQ�3��/DUVHQ�-��1H[¡H�-��
$VVRFLDWLRQ�RI�/LSRSURWHLQ�/HYHOV�:LWK�0RUWDOLW\�
LQ�6XEMHFWV�$JHG������:LWKRXW�3UHYLRXV�'LDEHWHV�
RU� &DUGLRYDVFXODU� 'LVHDVH�� $� 3RSXODWLRQ�%DVHG�
5HJLVWHU�6WXG\��6FDQG�-�3ULP�+HDOWK�&DUH�������
��������������

3RVWPXV�,��'HHOHQ�-��6HGDJKDW�6��7URPSHW�6��GH�
&UDHQ�$-��+HLMPDQV�%7��)UDQFR�2+��+RIPDQ�$��
'HKJKDQ�$��6ODJERRP�3(��:HVWHQGRUS�5*��-XNH�
PD�-:��/'/�&KROHVWHURO�6WLOO�$�3UREOHP�LQ�2OG�
$JH"�$� 0HQGHOLDQ� 5DQGRPL]DWLRQ� 6WXG\�� ,QW� -�
(SLGHPLRO���������������������

GH� 5XLMWHU� :�� :HVWHQGRUS� 5*�� $VVHQGHOIW� :-��
GHQ�(O]HQ�:3��GH�&UDHQ�$-��OH�&HVVLH�6��*XVVHN�
ORR� -��8VH�RI�)UDPLQJKDP�5LVN�6FRUH� DQG�1HZ�
%LRPDUNHUV� WR� 3UHGLFW� &DUGLRYDVFXODU� 0RUWDOLW\�
LQ�2OGHU�3HRSOH��3RSXODWLRQ�%DVHG�2EVHUYDWLRQDO�
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ORIGINAL
ARTICLE

ʔ^KʳR�%VẺX�VQE The Effect of Antenatal Education 
and Pregnancy Exercises on Delivery 
Outcomes

$QWHQDWDO�(÷LWLP�YH�*HEHOLN�
(J]HUVL]OHULQLQ�'R÷XP�6RQXoODUÕ�
h]HULQH�(WNLVL

ABSTRACT
Objective: 
7R�DVVHVV� WKH� LPSDFW�RI�SUHJQDQF\�VFKRRO� WUDLQLQJ�DQG�H[HUFLVHV�RQ�REVWHWULF�RXW-
comes in a tertiary center.

Material and Methods: 
We conducted a retrospective evaluation of pregnant women who participated in 
SUHJQDQF\�VFKRRO�H[HUFLVHV�EHWZHHQ�-DQXDU\�DQG�$SULO������DQG�KDG�WHUP�GHOLYH��
ULHV��7KHVH�SUHJQDQW�ZRPHQ�UHFHLYHG�WKHRUHWLFDO�HGXFDWLRQ��UHOD[DWLRQ��DQG�EUHDWK-
ing exercises. Pregnant women who did not attend the pregnancy school were in-
cluded in the control group.

Results: 
In the study group, we evaluated 175 pregnant women who attended prenatal educa-
tion, while the control group consisted of 175 pregnant women who did not attend 
SUHQDWDO�HGXFDWLRQ��7KH�UDWH�RI�QXOOLSDURXV�SDWLHQWV�ZDV��������Q� ������LQ�WKH�VWXG\�
JURXS�DQG��������Q� �����LQ�WKH�FRQWURO�JURXS��S�����������7KH�UDWH�RI�R[\WRFLQ�DXJ-
PHQWDWLRQ�ZDV��������Q� �����LQ�WKH�VWXG\�JURXS�DQG��������Q� �����LQ�WKH�FRQWURO�
JURXS��S�����������7KH�HSLVLRWRP\�UDWH�ZDV�ORZHU�LQ�WKH�VWXG\�JURXS��������Q� �����
FRPSDUHG�WR�WKH�FRQWURO�JURXS��������Q� ������S� ��������DQG�WKH�FHVDUHDQ�VHFWLRQ�
UDWH�ZDV�DOVR�ORZHU�LQ�WKH�VWXG\�JURXS�FRPSDUHG�WR�WKH�FRQWURO�JURXS��S� ��������

Conclusion: 
3UHJQDQW�ZRPHQ�ZKR�UHJXODUO\�DWWHQG�SUHJQDQF\�VFKRRO�LQ�WKH�HDUO\�ZHHNV�H[SH-
ULHQFH�D�VLJQL¿FDQW� UHGXFWLRQ� LQ� WKH�QHHG�IRU�HSLVLRWRPLHV��R[\WRFLQ�VXSSOHPHQWV��
DQG�FHVDUHDQ�VHFWLRQ�UDWHV��7KHVH�SRVLWLYH�RXWFRPHV�DUH�DWWULEXWHG�WR�WKH�EHQH¿WV�RI�
SHOYLF�ÀRRU�H[HUFLVHV��7KHUHIRUH��ZH�UHFRPPHQG�HQFRXUDJLQJ�DOO�SUHJQDQW�ZRPHQ�
WR� SDUWLFLSDWH� LQ� SUHJQDQF\� VFKRRO� WUDLQLQJ� LQ� WKH� HDUO\�ZHHNV� WR� VXSSRUW� QDWXUDO�
ELUWKLQJ�SURFHVVHV�

Key Words: 
Antenatal education, pregnancy exercises, cesarean section, vaginal delivery, preg-
nancy education school
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ÖZ
Amaç: 
7HUVL\HU� ELU�PHUNH]GHNL� JHEH� RNXOX� WHRULN� H÷LWLPOHUL� YH�
HJ]HUVL]OHULQLQ� REVWHWULN� VRQXoODUD� HWNLVLQLQ� GH÷HUOHQGL��
rilmesidir. 

Gereç ve Yöntemler: 
7HUVL\HU� ELU� PHUNH]GHNL� 2FDN� �����1LVDQ� ����� WDULKOHUL�
DUDVÕQGD�JHEH�RNXOX�WHRULN�YH�HJ]HUVL]�H÷LWLPOHULQH�NDWÕOPÕú��
PLDGÕQGD� GR÷XPX� JHUoHNOHúHQ� JHEHOHULQ� VRQXoODUÕ� UHW��
URVSHNWLI� RODUDN� GH÷HUOHQGLULOGL�� *HoLULOPLú� XWHULQ� FHUUDKL�
|\N�V��RODQ��YDMLQDO�\ROOD�GR÷XPD�HQJHO�GXUXPX�RODQ��IHWDO�
PDOSUH]DQWDV\RQX�EXOXQDQ�JHEHOHU�oDOÕúPD�GÕúÕQGD�EÕUDNÕOGÕ��
*HEHOHUH� WHRULN�H÷LWLP��JHYúHPH�HJ]HUVL]OHUL��SHOYLN� WDEDQ�
NRQWURO�� LoLQ� QHIHV�SODWHV� HJ]HUVL]OHUL� \DSWÕUÕOGÕ�� .RQWURO�
JUXEXQD�LVH�JHEH�RNXOXQD�NDWÕOPDPÕú�PLDGÕQGD�GR÷XP�\D��
SDQ�JHEHOHU�GDKLO�HGLOGL�

Bulgular: 
dDOÕúPDGD�H÷LWLPH�NDWÕODQ�����JHEH�oDOÕúPD�JUXEX�YH�DQ-
WHQDWDO�H÷LWLPH�NDWÕOPD\DQ�����JHEH�NRQWURO�JUXEX�ROPDN�
�]HUH�WRSODP�����JHEH�GH÷HUOHQGLULOGL��+DVWDODUÕQ�\Dú�RU-
WDODPDVÕ�oDOÕúPD�JUXEXQGD���������������NRQWURO�JUXEXQGD�
�������������RODUDN�EXOXQGX��S� ���������1XOOLSDU�KDVWD�
RUDQÕ�oDOÕúPD�JUXEXQGD��������Q� ������LNHQ�NRQWURO�JUX-
EXQGD��������Q� ����� LGL��S�����������dDOÕúPD�JUXEXQGD�
RNVLWRVLQOH�DXJPHQWDV\RQ�RUDQÕ���������Q� �����LNHQ�NRQW��
URO�JUXEXQGD��������Q� �����LGL��S�����������dDOÕúPD�JUX-
EXQGD�HSL]\RWRPL�RUDQÕ��VÕUDVÕ\OD��������Q� �������������Q�
 ������S� ��������YH�VH]DU\HQ�GR÷XP�RUDQÕ��VÕUDVÕ\OD�����
�Q� �������������Q� ������S� ���������NRQWURO�JUXEXQGDQ�
GDKD�G�ú�N�LGL�

Sonuç: 
*HEH� RNXOX� H÷LWLPOHULQH� VÕNOÕNOD� KLo� GR÷XP� \DSPDPÕú�
JHEHOHULQ�NDWÕOGÕ÷Õ��D\UÕFD�G�]HQOL�RODUDN�HUNHQ�KDIWDODUGD�
NDWÕODQ�JHEHOHUGH�SHOYLN� WDEDQ�HJ]HUVL]OHUL�YH�D÷UÕ�\|QH-
WLPL� VD\HVLQGH� HSL]\RWRPL� LKWL\DFÕ�� RNVLWRVLQ� WDNYL\HVL�
YH�VH]DU\HQ�RUDQODUÕQGD�DQODPOÕ�D]DOPD�J|U�OG���%X�QHG-
HQOH� W�P�JHEHOHULQ�X\JXQ�PHUNH]OHUGH�VDGHFH�SVLNRORMLN�
KD]ÕUOÕN�LoLQ�GH÷LO�GR÷DO�YH�P�GDKDOHVL]�GR÷XP�V�UHoOHUL�
LoLQ�GH�HUNHQ�KDIWDODUGDQ�LWLEDUHQ�G�]HQOL�RODUDN�JHEH�RNX-
OX�H÷LWLPOHULQH�NDWÕOPDODUÕ�WHúYLN�HGLOPHOLGLU�

Anahtar Kelimeler: 
$QWHQDWDO�H÷LWLP��JHEH�HJ]HUVL]OHUL��VH]DU\HQ�GR÷XP��YDML-
QDO�GR÷XP��JHEH�RNXOX

INTRODUCTION
3UHJQDQF\�� FKLOGELUWK�� DQG� WKH� SRVWQDWDO� SHULRG� DUH� QRU-
PDO� SK\VLRORJLFDO� SURFHVVHV�� EXW� WKH\� UHTXLUH� LQFUHDVHG�
healthcare attention. Antenatal training and exercises are 
GHVLJQHG�WR�HQVXUH�D�KHDOWK\�SUHJQDQF\�IRU�ERWK�WKH�PRW��
her and the fetus, a controlled delivery process, and proper 
SRVWSDUWXP�FDUH���������$FFRUGLQJ�WR�WKH�:RUOG�+HDOWK�2U-
JDQL]DWLRQ� �:+2�������RI�ZRPHQ� LQ�GHYHORSLQJ�FRXQ-
tries and 98% of women in developed countries receive 

DQWHQDWDO�FDUH������,Q�RXU�FRXQWU\��WKH�0LQLVWU\�RI�+HDOWK�
KDV�RI¿FLDOO\� LQFOXGHG�SRVWSDUWXP�SUHSDUDWLRQ�HGXFDWLRQ�
LQ� LWV� VHUYLFHV� WKURXJK�D�FLUFXODU�RQ��3UHJQDQF\�6FKRRO��
Pregnancy Information Class, Postpartum Preparation, 
DQG�&RXQVHOLQJ�&HQWHUV�����

The mode of delivery varies worldwide, depending on 
medical indications and the mother's social and psycho-
ORJLFDO� VWDWXV��3XEOLFDWLRQV� VXSSRUW� WKH� UDSLG� LQFUHDVH� LQ�
PRWKHUV
�SUHIHUHQFHV�IRU�FHVDUHDQ�VHFWLRQV�RYHU�WKH�ODVW����
\HDUV��ERWK�JOREDOO\�DQG�LQ�7XUNH\��H[FHSW�IRU�PHGLFDO�UHD-
VRQV��$FFRUGLQJ� WR� WKH�:+2�� WKH� LGHDO�FHVDUHDQ�VHFWLRQ�
UDWH�VKRXOG�UDQJH�EHWZHHQ����DQG�������������7R�DGGUHVV�
WKH� ULVLQJ� FHVDUHDQ� VHFWLRQ� UDWHV� LQ�7XUNH\� DQG� SURPRWH�
D�KHDOWKLHU�ELUWKLQJ�SURFHVV�DQG�SRVWSDUWXP�SHULRG��WKHR-
retical antenatal education, regular exercise, and counsel-
ing services are offered to pregnant women, with training 
FHUWL¿FDWHV�SURYLGHG� �����2XU� VWXG\�DLPHG� WR� LQYHVWLJDWH�
whether the increased awareness of pregnant women who 
UHFHLYHG�WKHRUHWLFDO�DQWHQDWDO�HGXFDWLRQ�DERXW�WKH�ELUWKLQJ�
process at the pregnancy school and engaged in regular 
exercises had any impact on the rates of episiotomy, oxy-
tocin augmentation, delivery methods, and neonatal out-
comes.

MATERIAL and METHOD
We conducted our study in accordance with the Decla-
UDWLRQ�RI�+HOVLQNL�DQG�UHOHYDQW�UHJXODWLRQV�LVVXHG�E\�WKH�
0LQLVWU\�RI�+HDOWK�RI�WKH�5HSXEOLF�RI�7XUNH\��7KH�VWXG\�
UHFHLYHG� DSSURYDO� IURP� WKH� �$QNDUD� (WOLN� &LW\� +RVSL-
WDO�(WKLFV�&RPPLWWHH��RQ�$XJXVW����������1R��������:H�
conducted a retrospective analysis of data from pregnant 
ZRPHQ�ZKR�SDUWLFLSDWHG�LQ�ERWK�WKHRUHWLFDO�DQG�H[HUFLVH�
WUDLQLQJ�DW�D�WHUWLDU\�FHQWHU�EHWZHHQ�-DQXDU\����������DQG�
$SULO����������ZLWK�H[SHFWHG�GXH�GDWHV�DURXQG�-XO\�����:H�
LQFOXGHG�SUHJQDQW�ZRPHQ�ZKR�DWWHQGHG�D�WRWDO�RI���ZHHNV�
RI�WUDLQLQJ��FRPSULVLQJ����PLQXWHV�RI�WKHRUHWLFDO�LQVWUXF-
WLRQ�DQG����PLQXWHV�RI�H[HUFLVH��DW�OHDVW�RQFH��

In the control group, we assessed patients who had not 
attended the pregnancy school, had not participated in 
H[HUFLVH�SURJUDPV��EXW�KDG�H[SHULHQFHG�WHUP�SUHJQDQFLHV�
and deliveries at our center. We excluded pregnant women 
with a history of uterine surgery, systemic diseases that 
could impede vaginal delivery (e.g., epilepsy, advanced 
P\RSLD�� UHVSLUDWRU\�RU� FDUGLDF� FRQGLWLRQV��� RU� IHWDO�PDO-
presentation. We also excluded those for whom data was 
LQDFFHVVLEOH�RU�ZKR�FRQWLQXHG�WKHLU�IROORZ�XS�DW�DQRWKHU�
FHQWHU�RU�JDYH�ELUWK�HOVHZKHUH��'XULQJ�WKH�WUDLQLQJ��SUHJ-
nant women received theoretical information on pregnan-
cy physiology, nutrition, postpartum neonatal care, and 
EUHDVWIHHGLQJ��7KH\�DOVR�HQJDJHG�LQ�UHOD[DWLRQ��EUHDWKLQJ��
DQG�SHOYLF�H[HUFLVHV�WR�SUHSDUH�IRU�FKLOGELUWK��7KH�FRQWURO�
group consisted of pregnant women who did not attend 
WKH�SUHJQDQF\�VFKRRO�DQG�JDYH�ELUWK�DW� WKH� VDPH�FHQWHU��
We gathered data from the participants' records, includ-
ing age, last menstrual period, any fetal or maternal com-
plications, history of uterine surgery, systemic diseases, 
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R[\WRFLQ�DXJPHQWDWLRQ��ZHHN�RI�GHOLYHU\��GHOLYHU\�LQGLFD-
WLRQV��GHOLYHU\�PRGH��ELUWK�ZHLJKW��$SJDU�VFRUHV�DW���DQG���
minutes, episiotomy, and attendance details for pregnancy 
school classes.

Antenatal Education and Exercise Program
,Q�WKH�SUHJQDQF\�VFKRRO��D�IRXU�ZHHN�WKHRUHWLFDO�WUDLQLQJ�
program covered topics such as pregnancy anatomy, phys-
iology, screening tests, nutrition, psychology, self-care, 
ELUWK�PHFKDQLVPV��SDLQ�PDQDJHPHQW��H[HUFLVHV�IRU�FKLOG-
ELUWK��EUHDVWIHHGLQJ��DQG�IDPLO\�SODQQLQJ�
$IWHU�WKH���WK�ZHHN�RI�SUHJQDQF\��SK\VLRWKHUDSLVWV�JXLGHG�
WKH�SDUWLFLSDQWV�LQ�D����PLQXWH�H[HUFLVH�SURJUDP�FRQGXF��
WHG�WKUHH�WLPHV�D�ZHHN��IROORZLQJ�WKH�WKHRUHWLFDO�WUDLQLQJ��
,W� LQYROYHG� ZDUP�XSV�� UHOD[DWLRQ� H[HUFLVHV�� EUHDWKLQJ�
WHFKQLTXHV�� SHOYLF� ÀRRU� H[HUFLVHV�� SODWH� H[HUFLVHV�� DQG�
FRROLQJ�H[HUFLVHV��0DVVDJLQJ�WKH�DEGRPLQDO�DQG�VDFUDO�UH-
JLRQV�GXULQJ�ODERU�ZDV�UHFRPPHQGHG�IRU�SDLQ�UHOLHI��7KH�
EUHDWKLQJ�H[HUFLVHV�DLPHG�WR�SURYLGH�R[\JHQ�WR�ERWK�WKH�
PRWKHU�DQG�WKH�EDE\�GXULQJ�FKLOGELUWK�ZKLOH�PLQLPL]LQJ�
the perception of pain.

Statistics
$�SRZHU�DQDO\VLV�LQGLFDWHG�WKDW�ZH�UHTXLUHG�����FDVHV�LQ�
HDFK�JURXS�WR�DFKLHYH�D�VWDQGDUG�HIIHFW�VL]H�RI�������D����
margin of error, and 95% power. We conducted statisti-
FDO�DQDO\VHV�XVLQJ�,%0�6366������VRIWZDUH��&RQWLQXRXV�
YDULDEOHV�ZHUH�DQDO\]HG�XVLQJ�DQ�LQGHSHQGHQW�7�WHVW��DQG�
FDWHJRULFDO�YDULDEOHV�ZHUH�H[DPLQHG�ZLWK� WKH�FKL�VTXDUH�
WHVW��$�S�YDOXH�OHVV�WKDQ������ZDV�FRQVLGHUHG�VWDWLVWLFDOO\�
VLJQL¿FDQW��)UHTXHQFLHV�ZHUH�GHVFULEHG�ZLWK�SHUFHQWDJHV�

RESULTS
%HWZHHQ�-DQXDU\�DQG�$SULO�������RXW�RI�WKH�����SUHJQDQW�
women who attended the pregnancy school, we excluded 
���� LQGLYLGXDOV�� FRQVWLWXWLQJ�������RI� WKH� WRWDO��7KH� H[-
clusions comprised pregnant women who were still ex-
SHFWLQJ��������WKRVH�ZLWK�IHWDO�PDOSUHVHQWDWLRQ��������RU�
WKRVH�ZLWK�D�KLVWRU\�RI�SULRU�XWHULQH�VXUJHU\��������7KLV�
UHVXOWHG�LQ�D�UHPDLQLQJ�WRWDO�RI�����SUHJQDQW�ZRPHQ�IRU�
our study, evenly divided into two groups: 175 in the study 
JURXS��WKRVH�ZKR�UHFHLYHG�DQWHQDWDO�HGXFDWLRQ��DQG�����
LQ�WKH�FRQWURO�JURXS��WKRVH�ZKR�GLG�QRW���7KH�DYHUDJH�DJH�
RI�SDWLHQWV�LQ�WKH�VWXG\�JURXS�ZDV���������������ZKLOH�LQ�
WKH�FRQWURO�JURXS�� LW�ZDV���������������7KH�VWXG\�JURXS�
was composed of 74.9% nulliparous patients, while the 
FRQWURO�JURXS�KDG��������*UDYLGD��SDULW\�� DQG� WKH�QXP-
EHU�RI� OLYLQJ�FKLOGUHQ�ZHUH�DOO� VLJQL¿FDQWO\� ORZHU� LQ� WKH�
VWXG\� JURXS�� GHPRJUD¿FDO� GDWD�ZHUH� GHWDLOHG� LQ�7DEOH� ,�
�S��������

7KHUH�ZDV�QR�VLJQL¿FDQW�DJH�GLIIHUHQFH�EHWZHHQ�SUHJQDQW�
ZRPHQ� ZKR� GHOLYHUHG� YDJLQDOO\� ������������ DQG� WKRVH�
ZKR�XQGHUZHQW�FHVDUHDQ�VHFWLRQV��������������S� ��������
The study group had a lower rate of oxytocin augmenta-
WLRQ��������Q� �����FRPSDUHG�WR�WKH�FRQWURO�JURXS�������
�Q� ������S� ��������7KH�HSLVLRWRP\�UDWH�ZDV�DOVR�ORZHU�LQ�

WKH�VWXG\�JURXS��������Q� �����FRPSDUHG�WR�WKH�FRQWURO�
JURXS��������Q� ������S� ��������&HVDUHDQ�VHFWLRQ�UDWHV�
ZHUH�VLJQL¿FDQWO\�ORZHU�LQ�WKH�VWXG\�JURXS������Q� �����
FRPSDUHG�WR�WKH�FRQWURO�JURXS��������Q� ������S� ��������
,W�ZDV�GHWDLOHG�LQ�7DEOH�,�

Table I. Comparison of sociodemographic characteristics of the study 
and control groups      

7KHUH�ZDV�QR�VLJQL¿FDQW�DJH�GLIIHUHQFH�EHWZHHQ�SUHJQDQW�
ZRPHQ� ZKR� GHOLYHUHG� YDJLQDOO\� ������������ DQG� WKRVH�
ZKR�XQGHUZHQW�FHVDUHDQ�VHFWLRQV��������������S� ��������
The study group had a lower rate of oxytocin augmenta-
WLRQ���������FRPSDUHG�WR�WKH�FRQWURO�JURXS����������S� �
��������7KH�HSLVLRWRP\�UDWH�ZDV�DOVR� ORZHU� LQ� WKH�VWXG\�
JURXS���������FRPSDUHG�WR�WKH�FRQWURO�JURXS����������S�
 ���������&HVDUHDQ�VHFWLRQ�UDWHV�ZHUH�VLJQL¿FDQWO\�ORZHU�
LQ�WKH�VWXG\�JURXS�������FRPSDUHG�WR�WKH�FRQWURO�JURXS�
���������S� ��������

:KHQ�HYDOXDWLQJ�QHRQDWDO�$3*$5�VFRUHV��ELUWK�ZHLJKWV��
DQG�ELUWK�ZHHNV��QR�VLJQL¿FDQW�GLIIHUHQFHV�ZHUH�IRXQG�EHW��
ZHHQ�WKH�WZR�JURXSV��1RWDEO\��DOO����SUHJQDQW�ZRPHQ�H[-
cluded from the study due to cesarean sections for fetal 
PDOSUHVHQWDWLRQ�KDG�UHDFKHG�DW�OHDVW����ZHHNV�RI�SUHJQDQ-
F\��WKH��UG�WULPHVWHU��DQG�KDG�DWWHQGHG�SUHJQDQF\�VFKRRO�
HGXFDWLRQ�DQG�H[HUFLVHV��EXW�RQO\�D�IHZ�WLPHV�

5HJDUGLQJ� SDUWLFLSDWLRQ� LQ� WKH� SUHJQDQF\� VFKRRO�� ���RI�
pregnant women started in the 1st trimester, 17% in the 
�QG� WULPHVWHU�� DQG� ������� LQ� WKH� �UG� WULPHVWHU�� 2QO\�
9.71% participated with their partners. Pregnant women 
ZKR�DWWHQGHG�WKUHH�RU�PRUH�WUDLQLQJ�VHVVLRQV�KDG�VLJQL¿-
cantly lower rates of cesarean sections, episiotomies, and 
R[\WRFLQ�DXJPHQWDWLRQ��,W�ZDV�REVHUYHG�WKDW�����RI�SUHJ-
nant women who received oxytocin augmentation started 
WKH� WUDLQLQJ�LQ� WKH��UG� WULPHVWHU��7KH�GHWDLOV�DUH�VXPPD-
UL]HG�LQ�7DEOH�,,��
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Table II.��&RPSDULVRQ�RI�3DUWLFLSDWLRQ�LQ�$QWHQDWDO�(GXFDWLRQ�DQG�2EV��
tetric Outcomes

  
$OO�IUHTXHQFLHV�ZHUH�JLYHQ�DV���

DISCUSSION
In recent years, the importance of antenatal training has 
JURZQ�VLJQL¿FDQWO\��DOLJQLQJ�ZLWK�WKH�0LQLVWU\�RI�+HDOWK
V�
SROLFLHV�IRU�SURPRWLQJ�D�KHDOWK\�ELUWK�DQG�SRVWSDUWXP�SUR-
FHVV� DV�ZHOO� DV� WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ
V� UHFRP-
mended cesarean section rates. Our study has demonstra- 
ted that antenatal education and pregnancy exercises have 
played a pivotal role in reducing cesarean section rates, 
minimizing the need for episiotomies, and decreasing 
WKH�UHTXLUHPHQW�IRU�R[\WRFLQ�DXJPHQWDWLRQ��$GGLWLRQDOO\��
WKHVH�SURJUDPV�KDYH�QRWDEO\� LQFUHDVHG� WKH�DZDUHQHVV�RI�
H[SHFWDQW�PRWKHUV�UHJDUGLQJ�WKH�FKLOGELUWK�SURFHVV�
$FFRUGLQJ� WR� WKH������7XUNH\�'HPRJUDSKLF�DQG�+HDOWK�
6XUYH\��7'+6��GDWD������WKH�FHVDUHDQ�VHFWLRQ�UDWH�LQ�7XU-
NH\�VWDQGV�DW������ZLWK�����RI�WKHVH�EHLQJ�SODQQHG�LQ�DG-
vance. This highlights the preference of pregnant women 
LQ�7XUNH\�IRU�SULYDWH�KHDOWK�LQVWLWXWLRQV�RYHU�SXEOLF�KRV-
SLWDOV�IRU�FKLOGELUWK��,Q�RXU�VWXG\��ZH�REVHUYHG�WKDW�������
of nulliparous pregnant women attended the pregnancy 
VFKRRO��UHVXOWLQJ�LQ�D�FHVDUHDQ�VHFWLRQ�UDWH�RI�����DPRQJ�
those who received antenatal education.
7KHUHIRUH��JUDYLGLW\��SDULW\��DQG�WKH�QXPEHU�RI�OLYLQJ�FKLOG��
UHQ� ZHUH� VWDWLVWLFDOO\� KLJKHU� LQ� WKH� FRQWURO� JURXS� �S� ��
��������7KLV�ZDV�DWWULEXWHG�WR�WKH�LQFUHDVHG�SDUWLFLSDWLRQ�
LQ�WKH�SUHJQDQF\�VFKRRO�E\�QXOOLJUDYLG�SDWLHQWV�GXH�WR�FRQ-
FHUQV�DERXW�WKH�ELUWKLQJ�SURFHVV�
A study assessing the mode of delivery following antena-
WDO�HGXFDWLRQ�IRXQG�D�VLJQL¿FDQWO\�ORZHU�FHVDUHDQ�VHFWLRQ�
UDWH�RI��������Q� �������LQ�FRQWUDVW�WR��������Q� �����LQ�
the control group. This decrease in cesarean section rates 
remained consistent across all age groups, emphasizing 
WKH�EHQH¿WV�RI�DQWHQDWDO�HGXFDWLRQ�IRU�H[SHFWDQW�PRWKHUV�
RI�YDULRXV�DJHV������,Q�RXU�VWXG\��WKH�PHDQ�DJH�RI�SUHJQDQW�
ZRPHQ�ZKR�GHOLYHUHG�YDJLQDOO\�ZDV�����������\HDUV��DQG�
WKH�PHDQ�DJH�RI�SUHJQDQW�ZRPHQ�ZKR�GHOLYHUHG�E\�FHVD��
UHDQ� VHFWLRQ�ZDV� ���������� \HDUV��1R� VLJQL¿FDQW� GLIIHU-
HQFH�ZDV�REVHUYHG�EHWZHHQ�DJH�DQG�PRGH�RI�GHOLYHU\��DQG�
DQWHQDWDO�HGXFDWLRQ�ZDV�IRXQG�WR�EH�EHQH¿FLDO�IRU�DOO�DJH�
groups.

$QRWKHU� VWXG\� UHSRUWHG� D� YDJLQDO� GHOLYHU\� UDWH� RI� ����
in the antenatal education group, compared to 41.7% in 
WKH�FRQWURO�JURXS��ZLWK�QR�VLJQL¿FDQW�YDULDWLRQV�REVHUYHG�
DPRQJ�DJH�JURXSV������,Q�RXU�VWXG\��WKH�YDJLQDO�GHOLYHU\�
UDWH�ZDV������Q� ������FRPSDUHG�WR��������Q� �����LQ�WKH�
FRQWURO�JURXS��S� ��������

In contrast, a study conducted on similar age groups found 
WKDW� DQWHQDWDO� HGXFDWLRQ� GLG� QRW� VLJQL¿FDQWO\� DIIHFW� WKH�
type of delivery. It only increased psychosocial support 
LQWDNH�DQG�GLG�QRW�DIIHFW�SK\VLFDO�H[SHULHQFHV�������

,Q�D�VWXG\�RQ�HSLVLRWRP\��ZKLFK� LV�RQH�RI� WKH�ELUWK�SUR-
FHVV�LQWHUYHQWLRQV��LW�ZDV�REVHUYHG�WKDW�������RI�YDJLQDO�
GHOLYHULHV�KDG�DQ�HSLVLRWRP\�DQG�����RI�YDJLQDO�GHOLYH��
ULHV�ZHUH�GHOLYHUHG�E\FHVDUHDQ�VHFWLRQ�DIWHU�WUDLQLQJ�������
+RZHYHU��RXU�VWXG\�GHPRQVWUDWHG�D�VXEVWDQWLDO�LPSDFW�RQ�
UHGXFLQJ�ERWK�HSLVLRWRP\�UDWHV���������DQG�FHVDUHDQ�VHF-
WLRQ�UDWHV��������SDUWLFXODUO\�DPRQJ�WKRVH�ZKR�SDUWLFLSDWHG�
in pregnancy school training three times or more. When 
analyzing oxytocin augmentation in our study, the overall 
UDWH�ZDV������ZKLOH�LW�ZDV����IRU�SUHJQDQW�ZRPHQ�ZKR�
attended antenatal training three times or more. This sug-
JHVWV� WKDW�SHOYLF�H[HUFLVHV�PDNH� WKH�SHOYLV�PRUH�FRQGX-
FLYH�IRU�ODERU��$GGLWLRQDOO\��VRPH�VWXGLHV�LQ�WKH�OLWHUDWXUH�
have highlighted the positive effects of pilates training, 
not only in reducing the need for episiotomies and oxy-
WRFLQ� DXJPHQWDWLRQ� EXW� DOVR� LQ� HQKDQFLQJ� SV\FKRORJLFDO�
ZHOO�EHLQJ������

Our study does have limitations, primarily due to its retros- 
pective nature and the scarcity of comparative studies in 
the existing literature. Therefore, more prospective studies 
with larger sample sizes are necessary to further explore 
WKHVH�¿QGLQJV�

CONCLUSION
In conclusion, antenatal training and pregnancy exercises 
UHSUHVHQW�YDOXDEOH�WRROV�IRU�KHOSLQJ�SUHJQDQW�ZRPHQ�PDQ-
DJH�ODERU�DQG�WKH�SRVWSDUWXP�SHULRG�LQ�D�PRUH�FRQWUROOHG�
PDQQHU��2XU�VWXG\�XQGHUVFRUHV�WKH�VXEVWDQWLDO�UHGXFWLRQ�LQ�
cesarean section rates, especially among nulliparous preg-
nant women and those participating in training for three 
ZHHNV�RU�PRUH��,W�LV�DGYLVDEOH�WR�VXSSRUW�DQWHQDWDO�WUDLQLQJ�
and exercise programs to reduce episiotomy and oxytocin 
augmentation rates, ultimately aiming to reach cesarean 
VHFWLRQ�UDWHV�WKDW�DOLJQ�ZLWK�:+2�UHFRPPHQGDWLRQV�
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INTRODUCTION
6LQFH� ������ WKH�ZKROH�ZRUOG� KDV� EHHQ� VWUXJJOLQJ�ZLWK� WKH�
QHZ�FRURQDYLUXV�VWUDLQ��&29,'������,Q�RUGHU�WR�PLQLPL]H�WKH�
FRQWDJLRXVQHVV�GXULQJ�WKH�SDQGHPLF�SHULRG��QHZ�SURFHGXUHV�
UHJDUGLQJ� WKH� LQGLFDWLRQV�� FRQWUDLQGLFDWLRQV� DQG� DSSOLFDWLRQ�
PHWKRGV�RI�VXUJLFDO�SURFHGXUHV�KDYH�EHHQ�GHWHUPLQHG�

Case 
$Q� ���\HDU�ROG� IHPDOH� SDWLHQW� SUHVHQWHG� WR� WKH� HPHUJHQF\�
GHSDUWPHQW�ZLWK�WKH�FRPSODLQW�RI�G\VSQRHD��7KH�SDWLHQW�KDG�
IDOOHQ�GRZQ�WKH�VWDLUV�WKH�GD\�EHIRUH�DQG�KDG�QR�LQMXU\�RWKHU�
WKDQ�WKRUDFLF�WUDXPD��7KH�SDWLHQW�KDG�DRUWLF�YDOYH�UHSODFHPHQW�
�$95���SDFHPDNHU�DSSOLFDWLRQ�DQG�FHUHEURYDVFXODU� LQFLGHQW�
�&92���6KH�ZDV�XVLQJ�:DUIDULQ�EHFDXVH�RI�WKHVH�GLVHDVHV�
7KRUD[�FRPSXWHG�WRPRJUDSK\��&7��VKRZHG�D�GHQVH�GHQVLW\�
¿OOLQJ�WKH�ULJKW�KHPLWKRUD[�IURP�EDVDO�WR�DSH[��FRQVLVWHQW�ZLWK�
hemothorax. Near the fragmented fractures on the 11-12th 
ULEV��D�KHPDWRPD�RI�DSSUR[LPDWHO\���[��FHQWLPHWUHV��FP��OR-
FDWHG�EHWZHHQ�WKH�LQWHUFRVWDO�PXVFOHV�ZDV�REVHUYHG��$�JURXQG�

JODVV�DSSHDUDQFH�ZDV�REVHUYHG�LQ�WKH�OHIW�KHPLWKRUD[�
,W�ZDV�VHHQ�WKDW�WKH�YDOXH�RI�KHPRJORELQ�ZDV�����DQG�WKH�,QWHU-
QDWLRQDO�1RUPDOL]HG�5DWLR��,15��ZDV�������3RO\PHUDVH�FKDLQ�
UHDFWLRQ�WHVW��3&5��ZDV�SRVLWLYH��:DUIDULQ�XVH�ZDV�GLVFRQWLQ-
XHG�DIWHU�WKH�SDWLHQW�ZDV�KRVSLWDOL]HG��7KRUDFLF�VXUJHU\�ZDV�
SODQQHG�IRU�WKH�SDWLHQW�ZKRVH�ODERUDWRU\�YDOXHV�ZHUH�PDGH�
VXLWDEOH�IRU�DQ�LQWHUYHQWLRQ�LQ�KHPRWKRUD[�
$IWHU�WKH�VXSSO\�RI�SHUVRQDO�SURWHFWLYH�HTXLSPHQW��33(��LQ�WKH�
negative pressure room in the pandemic intensive care unit, a 
GRFWRU�DQG�D�QXUVH�JDYH�D�VXLWDEOH�SRVLWLRQ�WR�WKH�SDWLHQW��$�
KHPRWKRUD[�ZDV�GHWHFWHG�LQ�WKH�WKRUDFHQWHVLV�SHUIRUPHG�IURP�
WKH�ULJKW�KHPLWKRUD[�DIWHU�VXUJLFDO�VLWH�FOHDQLQJ��7KHUHXSRQ��D�
���)UHQFK�)��WKRUDFLF�FDWKHWHU�ZDV�DSSOLHG��7KRUDFLF�FDWKHWHU�
ZDV�WDNHQ�LQWR�D�VLQJOH�FKDPEHU�XQGHUZDWHU�GUDLQDJH�V\VWHP��
���FF�RI�DOFRKRO�������ZDV�XVHG�DV�OLTXLG�LQ�D�VHFRQG�XQGHU-
ZDWHU�GUDLQDJH�V\VWHP��,W�ZDV�SOXJJHG�LQWR�WKH�RXWSXW�VHFWLRQ�
RI�WKH�¿UVW�V\VWHP��$�KLJK�HI¿FLHQF\�SDUWLFXODWH�DLU��+(3$��
¿OWHU�XVHG�IRU�WKH�PHFKDQLFDO�YHQWLODWRU�ZDV�LQVWDOOHG�LQ�WKH�
RXWOHW�VHFWLRQ�RI�WKH�VHFRQG�V\VWHP��)LJXUH����

$� WRWDO� RI� ����� PLOOLOLWUHV� �PO�� RI� GH¿EULQDWHG� EORRG� ZDV�
GUDLQHG�IURP�WKH�SDWLHQW�LQ�D�FRQWUROOHG�PDQQHU��/RZ�PROHF-
XODU�ZHLJKW�KHSDULQ��/0:+��ZDV�VWDUWHG�IRU�WKH�SDWLHQW�DV�
WKH�,15�YDOXH�IHOO�EHORZ���LPPHGLDWHO\�DIWHU�WKH�SURFHGXUH��
7KRUDFLF�FDWKHWHU�ZDV�WHUPLQDWHG�DW����KRXUV�

DISCUSSION
'XULQJ� WKH�&29,'����SDQGHPLF��VXUJLFDO�SURFHGXUHV�ZHUH�
divided into categories as emergency and non-emergency. 
:KLOH� QRQ�HPHUJHQF\� VXUJLFDO� SURFHGXUHV�ZHUH� WULHG� WR� EH�
SRVWSRQHG�DV�PXFK�DV�SRVVLEOH��HPHUJHQF\�SURFHGXUHV�FRQ-
WLQXHG�������6XUJLFDO�SURFHGXUHV�DQG�SDWLHQW�IROORZ�XS�SURFH-
dures of thoracic surgery performed during this period make 
SDWLHQWV� SRWHQWLDOO\� FRQWDJLRXV� ����� 7KHUH� DUH� QR� GH¿QLWLYH�
JXLGHOLQHV�RQ�WKH�SDWWHUQ�RI�DHURVRO�VSUHDG�RI�&29,'�����,W�LV�
VWURQJO\�UHFRPPHQGHG�WR�PLQLPL]H�WKH�FRQWDFW�WLPH�LQ�VXUJL-
FDO�SURFHGXUHV��7KHUH�DUH�SXEOLFDWLRQV�UHSRUWLQJ�WKDW�WKRUDFRV-
WRP\��SDWLHQW�IROORZ�XS��DQG�WKH�WHUPLQDWLRQ�RI�WKRUDFRVWRP\�

VKRXOG�EH�FRQVLGHUHG�DV�DHURVRO�JHQHUDWLQJ�SURFHGXUHV��������
,Q� WKLV� FDVH�� LW�ZDV� WKRXJKW� WKDW� WKH� DSSOLFDWLRQ� WLPH�RI� ���
)UHQFK��)��DQG�DERYH�FKHVW�WXEH�WR�EH�DSSOLHG�ZLWK�VWDQGDUG�
VNLQ�LQFLVLRQ�DQG�EOXQW�GLVVHFWLRQ�ZRXOG�EH�ORQJHU�ZKLOH�DS-
SO\LQJ�WKRUDFRVWRP\�WR�WKH�SDWLHQW��'HVSLWH�WKH�KLJK�GHQVLW\�
RI�WKH�SOHXUDO�ÀXLG��ZH�DSSOLHG�D����)�WKRUDFLF�FDWKHWHU��6LQFH�
WKH�WKRUDFLF�FDWKHWHU�KDV�D�JXLGH�QHHGOH��ZH�GLG�QRW�PDNH�VNLQ�
LQFLVLRQV�DQG�EOXQW�GLVVHFWLRQ�
$QRWKHU�UHFRPPHQGDWLRQ�ZKLFK�LV�DV�LPSRUWDQW�DV�VKRUWHQLQJ�
WKH�GXUDWLRQ�RI�VXUJLFDO�SURFHGXUHV�LV�WKH�QHFHVVLW\�RI�LQWHU-
YHQWLRQ�ZLWK�SHUVRQDO�SURWHFWLYH�HTXLSPHQW� �����7KH�SURFH-
GXUH�ZDV� SHUIRUPHG� E\� XVLQJ� D� ORQJ�VOHHYHG� JRZQ�� VWHULOH�
JORYHV��YLVRU�DQG�))3��PDVN��7KH�URRP�LQ�ZKLFK�WKH�LQWHU-
YHQWLRQ�ZDV�FDUULHG�RXW�ZDV�D�QHJDWLYH�SUHVVXUH�URRP��7KH�
PRVW�H[SHULHQFHG�VXUJHRQ�DQG�QXUVH�SHUIRUPHG�WKH�VXUJLFDO�
procedure. The process took an average of 5 minutes.
3DWLHQW�IROORZ�XS�LV�DV�LPSRUWDQW�DV�WKH�IRUP�RI�WKRUDFRVWR-
P\�DSSOLFDWLRQV�LQ�WHUPV�RI�SUHYHQWLQJ�DHURVRO�IRUPDWLRQ������

$��*URXQG�JODVV�GHQVLW\�LQ�WKH�OHIW�OXQJ� ���%��5LE�IUDFWXUHV��KHPRWKRUD[������&��7KRUDFLF�GUDLQ���������'��8QGHUZDWHU�GUDLQDJH�V\VWHP
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+(3$�¿OWHUV�KDYH�WKH�IHDWXUH�RI�¿OWHULQJ��������RI�SDUWLFOHV�
RI�����PLFURPHWHU��7KLV�VL]H�FRUUHVSRQGV�WR�WKH�VL]H�RI�WKH�YLUDO�
SDUWLFOH�LQ�D�VWDQGDUG�GURSOHW��7KHUH�LV�FXUUHQWO\�QR�HYLGHQFH�
WKDW�WKHVH�¿OWHUV�¿OWHU�RXW�&29,'�����EXW�WKH\�DUH�NQRZQ�WR�
¿OWHU�YLUXVHV�RI� WKH� VDPH� VL]H�� ,W� LV� UHFRPPHQGHG� WR� DSSO\�
+(3$� ¿OWHUV� WR�PHFKDQLFDO� YHQWLODWRUV� XVHG� LQ� &29,'����
SDWLHQWV��������

7KHUH�DUH�QR�¿OWHULQJ�V\VWHPV�LQ�WKH�XQGHUZDWHU�GUDLQDJH�V\V-
WHPV�XVHG�DV�VWDQGDUG��:H�WKRXJKW�WKDW�LW�ZRXOG�EH�LPSRUWDQW�
WR�¿OWHU�WKH�FKLPQH\�RI�WKH�XQGHUZDWHU�GUDLQDJH�V\VWHP�GXULQJ�
WKH�IROORZ�XS�RI�WKH�SDWLHQW��:H�SODFHG�WKH�+(3$�¿OWHU�LQ�WKH�
RXWOHW�VHFWLRQ�RI�WKH�XQGHUZDWHU�GUDLQDJH�V\VWHP�
7KH�XVH�RI�GLIIHUHQW�ÀXLGV�ZLWKLQ�WKH�V\VWHP�KDV�EHHQ�UHSRUW-
HG� DV� DQRWKHU�PHDVXUH� WR� UHGXFH� FRQWDPLQDWLRQ� E\� DHURVRO�
IRUPDWLRQ�IURP�WKH�XQGHUZDWHU�GUDLQDJH�V\VWHP��,W�KDV�EHHQ�
UHSRUWHG�WKDW�VWDQGDUG�KRXVHKROG�EOHDFK��������±������VRGL-
XP�K\SRFKORULWH��LV�GLOXWHG��������DQG�XVHG��7KH�XVH�RI�DOFR-
KRO�������IRU�PHGLFDO�XVH�KDV�DOVR�EHHQ�UHSRUWHG��7KHUH�LV�QR�
UHSRUWHG�VWXG\�RQ�WKH�VXSHULRULW\�RI�WKH�WZR�RSWLRQV�RYHU�HDFK�
RWKHU���������6R��ZH�XVHG�XS�WR�����FF�RI�PHGLFDO�JUDGH�DOFRKRO�
������LQ�D�VHFRQG�XQGHUZDWHU�GUDLQDJH�V\VWHP��:H�SOXJJHG�
WKLV�V\VWHP�LQWR�WKH�RXWSXW�OLQH�RI�WKH�RWKHU�V\VWHP��7KH�UHDVRQ�
IRU�WKLV�FKRLFH�LV�WKDW�LW�LV�HDV\�LQ�WHUPV�RI�DFFHVVLELOLW\�DQG�
DSSOLFDELOLW\�
7KH�WHUPLQDWLRQ�RI�WKH�WKRUDFRVWRP\�ZDV�DOVR�SHUIRUPHG�LQ�D�
QHJDWLYH�SUHVVXUH�URRP��/RQJ�VOHHYHG�JRZQ��VWHULOH�JORYHV��
YLVRU�DQG�))3��PDVN�ZHUH�XVHG��7KH�DUHD�ZKHUH�WKH�WKRUDFLF�
FDWKHWHU�FDPH�RXW�RI�WKH�VNLQ�ZDV�WLJKWHQHG�

CONCLUSION
,W�LV�QHFHVVDU\�WR�PLQLPL]H�WKH�VSUHDG�RI�WKH�YLUXV�E\�FUHDW-
LQJ�VSHFLDO�SURFHGXUHV�DQG�WHDPV�IRU�VXUJLFDO�SURFHGXUHV�WR�
be performed on COVID-19 patients. It is important that the 
SURFHGXUHV�WR�EH�SHUIRUPHG�DUH�SURYHQ�WR�EH�UHOLDEOH��EXW�WKHUH�
DUH�VWLOO�PDQ\�XQH[SORUHG�IHDWXUHV�RI�&29,'�����:H�WKLQN�
WKDW�ODUJH�FDVH�VHULHV�DUH�QHHGHG�WR�SURYH�WKH�UHOLDELOLW\�RI�WKH�
SURFHGXUH�WKDW�ZH�DSSOLHG�WR�WKH�SDWLHQW��8QWLO�VWDQGDUG�SURFH-
GXUHV�WKDW�ZLOO�EH�DFFHSWHG�E\�WKH�ZKROH�ZRUOG�DUH�HVWDEOLVKHG��
LW�LV�LPSRUWDQW�IRU�VXUJHRQV�WR�SURWHFW�WKHPVHOYHV�LQ�WKH�OLJKW�
RI�JHQHUDO�LQIRUPDWLRQ��DV�ZH�GR��IRU�WKH�¿JKW�DJDLQVW�DOO�LQ-
fectious diseases.

&RQÀLFW�RI�,QWHUHVW��
7KHUH�LV�QR�FRQÀLFW�RI�LQWHUHVW�

3DWLHQW�,QIRUPHG�&RQVHQW��
7KH�SDWLHQW�SURYLGHG�ZULWWHQ�LQIRUPHG�FRQVHQW�IRU� WKH�SXE-
OLVKLQJ�RI�WKLV�FDVH�UHSRUW�DQG�DVVRFLDWHG�SLFWXUHV��$�FRS\�RI�
WKH�ZULWWHQ�FRQVHQW�LV�DYDLODEOH�IRU�UHYLHZ�IURP�WKH�(GLWRU�LQ�
&KLHI�RI�WKLV�MRXUQDO�

)LQDQFLDO�'LVFORVXUH��
7KH�DXWKRUV�GHFODUHG�WKDW�WKLV�VWXG\�KDV�UHFHLYHG�QR�¿QDQFLDO
support. 
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&RLPEUD� 5�� (GZDUGV� 6�� .XULKDUD� +�� %DVV� *$��
%DORJK� =-�� 7LOVHG� -�� )DFFLQFDQL� 5�� &DUOXFFL� 0��
0DUWtQH]�&DVDV�,��*DDUGHU�&��7DEXHQFD�$��&RLP-
EUD�%&��0DU]L�,��(XURSHDQ�6RFLHW\�RI�7UDXPD�DQG�
(PHUJHQF\� 6XUJHU\� �(67(6�� UHFRPPHQGDWLRQV�
for trauma and emergency surgery preparation 
GXULQJ�WLPHV�RI�&29,'����LQIHFWLRQ��(XU�-�7UDX-
ma Emerg Surg 2020; 46:505-10.

/L�<.��3HQJ�6��/L�/4��:DQJ�4��3LQJ�:��=KDQJ�1��
)X�;1��&OLQLFDO�DQG�7UDQVPLVVLRQ�&KDUDFWHULVWLFV�
RI�&RYLG����±�$�5HWURVSHFWLYH�6WXG\�RI����&DVHV�
IURP�D�6LQJOH�7KRUDFLF�6XUJHU\�'HSDUWPHQW��&XUU�
0HG�6FL��������������

'KDQDVRSRQ�$3��=XULFK�+��3UHGD�$��&KHVW�7XEH�
Drainage in the Age of COVID-19. Physician As-
VLVW�&OLQ���������������

3LHUDFFL� )0�� %XUOHZ� &&�� 6SDLQ� '�� /LYLQJVWRQ�
'+��%XOJHU�(0��'DYLV�.$��0LFKHWWL�&��7XEH�WKR-
racostomy during the COVID-19 pandemic: guid-
ance and recommendations from the AAST Acute 
&DUH�6XUJHU\�DQG�&ULWLFDO�&DUH�&RPPLWWHHV��7UDX-
ma Surg Acute Care Open 2020; 5:498.

7KRUQWRQ�0��5HLG�'��6KHOOH\�%��6WHYHQ�0��0DQ-
DJHPHQW�RI�WKH�DLUZD\�DQG�OXQJ�LVRODWLRQ�IRU�WKR-
racic surgery during the COVID-19 pandemic. 
$QDHVWKHVLD������������������

1D]DUHQNR�<��$LU�¿OWUDWLRQ�DQG�6$56�&R9����(SL��
GHPLRO�+HDOWK������������
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$QMLRVDUNRPODU� YDVN�OHU� ND\QDNOÕ� HQGRWHO� K�FUHOHUGHQ�
N|NHQ�DODQ��PDOLJQ��N|W��SURJQR]OX�YH�QDGLU�J|U�OHQ�VDU-
NRPODUGÕU������0HPHQLQ�DQMLRVDUNRPX�PHPH�PDOLJQLWHOH��
ULQLQ���¶LQGHQ�D]ÕQÕ�ROXúWXUXU��3ULPHU�YH�VHNRQGHU�PHPH�
DQMLRVDUNRPX� GL\H� LNL\H� D\UÕOÕU�� 3ULPHU� DQMLRVDUNRPODU�
JHQHOOLNOH�JHQo�NDGÕQODUGD�PHPH�SDUDQNLPLQGH�VSRUDGLN�
RUWD\D�oÕNDUNHQ��VHNRQGHU�DQMLRVDUNRPODU�FLOW�OH]\RQX�úHN-
OLQGH�JHQHOOLNOH�LOHUL�\DúWDNL�NDGÕQODUGD�J|U�O�U��6HNRQGHU�
DQMLRVDUNRPODUÕQ� HW\RSDWRJHQH]LQGH� HQ� VÕN� NURQLN� OHQI�
|GHP�YH� UDG\RWHUDSL� \HU� DOPDNWDGÕU� ���� ����%L]LP� ROJX-
PX]��VD÷�PHPH�NDQVHUL�QHGHQL\OH�PHPH�NRUX\XFX�FHUUDKL�
YH�DNVLOOHU�GLVHNVL\RQ�RSHUDV\RQX�JHoLUHQ�KDVWDGD�����\ÕO�
VRQUD�D\QÕ�PHPHGH�UDG\RWHUDSL\H�ED÷OÕ�ROGX÷X�G�ú�Q�OHQ�
VHNRQGHU�DQMLRVDUNRP�JHOLúPHVL�QHGHQL\OH�VXQXOGX�

Olgu
�����\ÕOÕQGD�PHPHGH�LQYD]LY�GXNWDO�NDUVLQRP�QHGHQL\OH�
PHPH�NRUX\XFX�FHUUDKL�YH�DNVLOOHU�GLVHNVL\RQ�RSHUDV\RQX�
\DSÕODQ�� ELOLQHQ� KLSHUWDQVL\RQ� WDQÕOÕ�� ��� \DúÕQGDNL� NDGÕQ�
KDVWD��RSHUDV\RQ�VRQUDVÕ�DGMXYDQ�NHPRWHUDSL�YH�UDG\RWH��
UDSL� WHGDYLVL� DOGÕ��$GMXYDQ� WHGDYL� VRQUDVÕ� VD÷�NROGD� OHQI�
|GHP�JHOLúPHVL�QHGHQL\OH�X]XQ�]DPDQ�NDOS�GDPDU�FHUUD-
KLVL�NOLQL÷L�WDUDIÕQGDQ�WDNLS�HGLOGL��ùHNLO�����

2QNRORML� WDNLSOHULQGH� ORNDO� Q�NV� YH\D� PHWDVWD]� VDSWDQ-
PDGÕ��$\QÕ� PHPHGH� UHQN� GH÷LúLNOL÷L� YH� HOH� JHOHQ� NLWOH�
QHGHQL\OH�\HQLGHQ�GH÷HUOHQGLULOHQ�KDVWDQÕQ�¿]LN�PXD\HQH-
VLQGH� VD÷� PHPHGH� LQVL]\RQ� E|OJHVLQGH� FLOWWHQ� NDEDUÕN�
J|U�Q�PGH�NR\X�NÕUPÕ]Õ�UHQNWH��QRG�OHU�J|U�Q�PGH��VHUW�
OH]\RQ�SDOSH�HGLOGL��ùHNLO����

(Q�VRQ���D\�|QFHNL�PDPRJUD¿�J|U�QW�OHPHVLQGH�VD÷�PHPH�
DOW�Lo�NDGUDQGD�JHoLULOPLú�FHUUDKL\H�ED÷OÕ�FLOWWH�NDOÕQODúPD�
GÕúÕQGD�SDWRORMLN�ELU�GXUXP�J|U�OPHGL��ùHNLO��������

<DSÕODQ�VRQRJUD¿N�GH÷HUOHQGLUPHGH�LVH�VD÷�PHPH�FLOGLQGH�
GLII�]�NDOÕQOÕN�DUWÕúÕ��DOW�Lo�NDGUDQGD�SRVW�RSHUDWLI�GH÷LúLN-
OLNOHU�YH�EX�E|OJHGH�WHGDYL\H�ED÷OÕ�|GHP�LOH�X\XPOX�EXO-
JXODUÕQ�L]OHQGL÷L��D\UÕFD�LQVL]\RQ�KDWWÕQGD�PHGLDO�NHVLPGH�
FLOW� DOWÕQGD� ��[��� PP� ER\XWOX� KLSRHNRLN� OH]\RQXQ� RO��
GX÷X� UDSRU� HGLOGL�� /H]\RQXQ� EL\RSVL� \DSÕOPDGDQ� HNVL]H�
HGLOHUHN�SDWRORMLN�LQFHOHQPHVLQH�NDUDU�YHULOGL��2SHUDV\RQ�
VRQUDVÕQGD� oÕNDUÕODQ� PDWHU\DOLQ� KLVWRSDWRORMLN� LQFHOHPH�
VRQXFXQGD��[�[��FP�ER\XWXQGD�JUDGH���DQMLRVDUNRP�RO��
GX÷X�UDSRU�HGLOGL��ùHNLO�����������

ùHNLO����ø÷VL�ELoLPOL��NDED�NURPDWLQOL��SOHRPRU¿N��PLWRWLN�DNWLYLWHVL�\�NVHN�W�P|U�
K�FUHOHUL�YH�HNVWUDYD]H�HULWURVLWOHU�

ùHNLO�����øPP�QRKLVWRNLP\DVDO�RODUDN�W�P|U�K�FUHOHULQGH�(5*�SR]LWLÀL÷L

ûHNLO���

ûHNLO��� ûHNLO���

ûHNLO���
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ùHNLO�����6NOHURWLN�NROODMHQL]H�VWURPDGD�YH�\D÷�GRNXVXQGD�JHOLúLJ�]HO�LQ¿OWUDV\RQ�
SDWHUQL�J|VWHUHQ�SOHRPRU¿N�DWLSLN�W�P|U�K�FUHOHUL

2ODVÕ�PHWDVWD]� ULVNL� QHGHQL\OH� W�P�Y�FXW� WDUDPDVÕ� SODQ-
ODQGÕ� YH� SHW�FW� oHNLOGL�� 6D÷� PHPHGHNL� SRVWRSHUDWLI�
GH÷LúLNOLNOHU�GÕúÕQGD�EDWÕQ��WRUDNV�YH�LVNHOHW�VLVWHPL�GDKLO�
W�P� Y�FXW� J|U�QW�OHPHVLQGH� SDWRORML� L]OHQPHGL�� 2OJX-
PX]GD� RSHUDV\RQ� VRQUDVÕ� KLVWRSDWRORMLN� LQFHOHPH� VRQX-
FXQGD�WHPL]�FHUUDKL�VÕQÕUODUOD�oÕNDUÕODQ�W�P|U�LoLQ�HN�FHU-
UDKL� LúOHPH� JHUHN� NDOPDGÕ��+DVWD\D� UDG\RWHUDSL� WHGDYLVL�
EDúODQGÕ��+DVWDPÕ]ÕQ�LON���D\OÕN�WDNLELQGH�ORNDO�Q�NV�YH\D�
PHWDVWD]�J|U�OPHGL�

7$57,ù0$
$QMLRVDUNRPODU�GDKD�oRN�\XPXúDN�GRNXODUGD�J|U�OPHNOH�
ELUOLNWH�GHUL��PHPH��NDUDFL÷HU�YH�GDODN�JLEL�ELUoRN�RUJDQ-
GD�RUWD\D�oÕNDELOHQ��QDGLU�J|U�OHQ��N|W��SURJQR]OX��DJUHVLI�
W�P|UOHUGLU��0HPH�PDOLJQLWHOHULQLQ���¶LQGHQ�GDKD�D]ÕQÕ�
ROXúWXUDQ�DQMLRVDUNRPODU�PHPHGH�VSRUDGLN�RODUDN�RUWD\D�
oÕNWÕ÷Õ�JLEL��VHNRQGHU�RODUDN�UDG\DV\RQ�WHGDYLVL�YH�NURQLN�
OHQI� |GHPH�ED÷OÕ�6WHZDUW�7UHYHV� VHQGURPX� �PDVWHNWRPL�
YH�DNVLOOHU�GLVHNVL\RQ�RSHUDV\RQX�VRQUDVÕ�HNVWUHPLWHOHUGH�
JHOLúHQ�NURQLN�OHQI�|GHPH�ED÷OÕ�DQMLRVDUNRP��RODUDN�RUWD-
\D�oÕNDELOLU��������

5DG\RWHUDSL� VRQUDVÕ� X]XQ� G|QHPGH� VHNRQGHU� PDOLJ-
QLWH� JHOLúPHVL� UDG\RWHUDSLQLQ� ELOLQHQ� HQ� FLGGL� NRPS-
OLNDV\RQXGXU�� 5DG\DV\RQD� ED÷OÕ� VDUNRP� JHOLúPHVL� QDGLU�
J|U�OHQ�NRPSOLNDV\RQODUGDQ�ELULGLU��øON�NH]������\ÕOÕQGD�
&DKDQ� YH� DUNDGDúODUÕ� WDUDIÕQGDQ� UDG\DV\RQD� ED÷OÕ� VDU-
NRP� LIDGHVL� RUWD\D� NRQXOPXúWX�� &DKDQ� YH� DUNDGDúODUÕ�
WDUDIÕQGDQ� UDG\DV\RQD� ED÷OÕ� VDUNRP� LoLQ� WDQÕ� NULWHUOHUL�
EHOLUOHQPLú�� ����� \ÕOÕQGD�0XUUD\� YH� DUNDGDúODUÕ� WDUDIÕQ-
GDQ� EX� NULWHUOHU� PRGL¿\H� HGLOPLúWLU�� %X� NULWHUOHUH� J|UH�
UDG\DV\RQ�DODQÕ�YH����L]RGR]�oL]JLVL�GDKLOLQGHNL�DODQGD�
RUWD\D�oÕNDQ�VDUNRP�LOH�ÕúÕQODPD�|\N�V�Q�Q�ROPDVÕ��VDUNR-
PXQ�UDG\DV\RQ�WHGDYLVLQGHQ�|QFH�YDU�ROGX÷XQD�GDLU�NDQÕWÕQ�
ROPDPDVÕ��KLVWRORMLN�RODUDN�VDUNRP�WDQÕVÕQÕQ�NDQÕWODQPDVÕ�
YH� SULPHU� W�P|U� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� IDUNOÕ� SDWRORMLGH�
ROPDVÕ� JHUHNPHNWHGLU� �����%L]LP�ROJXPX]� EX� NULWHUOHULQ�
KHSVLQL�NDUúÕODPDNWDGÕU��
0HPHGH� UDG\RWHUDSL\H� ED÷OÕ� DQMLRVDUNRP� LIDGHVL� LVH� LON�
NH]� ����� \ÕOÕQGD� %RG\� YH� DUNDGDúODUÕ� WDUDIÕQGDQ� RUWD\D�
NRQXOPXúWX������6RQ�\ÕOODUGD�PDVWHNWRPL\H�RUDQOD�PHPH�
NRUX\XFX�FHUUDKL�RUDQÕQGD�DUWÕú�ROPDVÕ�VHEHEL\OH�DGMXYDQ�
UDG\RWHUDSL�VÕNOÕ÷Õ�DUWPDNWDGÕU��%X�QHGHQOH�UDG\RWHUDSL\H�
ED÷OÕ� J|U�OHQ� ED]DO� K�FUHOL� NDUVLQRP�� VNXDP|]� K�FUH-
OL� NDUVLQRP� YH� VDUNRP� JLEL� VHNRQGHU� PDOLJQLWHOHULQ� GH�
VÕNOÕ÷Õ�DUWPDNWDGÕU������

$QMLRVDUNRPXQ� NOLQL÷LQGH� KDVWDODU� JHQHOOLNOH� PHPH�
FLOGLQGHNL�UHQN�GH÷LúLNOLNOHUL��QRG�OHU�PDN�OHU�NR\X�UHQN-
OL�OH]\RQODU�YH�HOH�JHOHQ�NLWOH�úHNOLQGH�úLND\HWOHUOH�EDúYXUXU��
ODU��6NXDP|]�K�FUHOL�NDUVLQRP��HJ]DPD��KHPDQMLRP��OLNHQ�
SODQXV�JLEL� OH]\RQODU�D\ÕUÕFÕ� WDQÕGD�\HU�DOPDNWDGÕU����������
6ÕNOÕNOD� GL÷HU� GHUL� OH]\RQODUÕ� LOH� NDUÕúWÕ÷Õ� LoLQ� KDVWDODUÕQ�
WDQÕ�YH�WHGDYLVL�JHFLNPHNWHGLU���$QMLRVDUNRPODU�VRQRJUD¿N�
J|U�QW�OHPHOHUGH� DUWPÕú� YDVN�ODULWH� úHNOLQGH� NHQGLQL�
J|VWHUVHOHU�GH�EX�OH]\RQODU�LoLQ�VSHVL¿N�J|U�QW�OHPH�\|Q-
WHPL�\RNWXU����������

7HGDYLVLQGH�JHQLú�FHUUDKL�HNVL]\RQ�LOH�ELUOLNWH�NHPRWHUDSL�
YH�UDG\RWHUDSL�WHGDYLVL�\HU�DOPDNWDGÕU������+DVWDOÕ÷ÕQ�QD-
GLU�J|U�OPHVL�YH�D]�VD\ÕGD�YHUL�ROPDVÕ�VHEHEL\OH�VWDQGDUW�
ELU�WHGDYL�UHMLPL�KHQ�]�EHOLUOHQPHPLúWLU����������7�P|U�Q�
WHPL]�VÕQÕUODUOD�UH]HNVL\RQX�|QHPOL�SURJQRVWLN�IDNW|UG�U�
������/RNDOL]H�KDVWDOÕNODUGD�JHQLú�FHUUDKL�HNVL]\RQD�LODYH�
RODUDN�Q�NV��D]DOWPDN�DPDFÕ\OD�UDG\RWHUDSL�|QHULOPHNWH��
PHWDVWDWLN� KDVWDOÕN� GXUXPXQGD� LVH� VLVWHPLN� NHPRWHUDSL�
|QHULOPHNWHGLU� ����� ����� $QFDN� oRN� DJUHVLI� W�P|U� RODQ�
DQMLRVDUNRPODUGD� �� \ÕO� LoLQGH� X]DN� RUJDQ� PHWDVWD]ODUÕ�
J|U�OPHNOH� ELUOLNWH� �� \ÕOOÕN� VD÷NDOÕP� RUWDODPD� ���� FL-
YDUÕQGDGÕU� ������ 2OJXPX]GD� GD� ROGX÷X� JLEL� GDKD� |QFH�
UDG\RWHUDSL�DOPÕú�KDVWDGD� LNLQFL�NH]� UDG\RWHUDSL�YHULOPH�
NRQXVX� WDUWÕúÕOPDNWDGÕU�� $QFDN� EX� NRQXGD� ¿NLU� ELUOL÷L�
\RNWXU��/RNDOL]H�KDVWDOÕ÷ÕQ����¶VLQLQ�PHWDVWDWLN�KDVWDOÕ÷D�
GR÷UX� LOHUOHGL÷L�YH� UDG\RWHUDSLQLQ� ORNDO�Q�NV��D]DOWPDVÕ�
J|]�|Q�QGH�EXOXQGXUXOGX÷XQGD�LNLQFL�NH]�UDG\RWHUDSLQLQ�
YHULOPHVL�G�ú�Q�OHELOLQLU�������
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EDVNÕQ�SDWHUQL�DOW�WLS�RODUDN�EHOLUWHUHN�SURJQR]�LOH�L\L�ELU�NRUHODV\RQ�J|VWHULOPLú�DQFDN�
UHVPL�ELU�GHUHFHOHQGLUPH�VLVWHPL�JHOLúWLULOPHPLúWLU��6RQ�'6g�VÕQÕÀDPDVÕQGD��DGHQRNDU�
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SDWHUQOHULQ��DGHQRNDUVLQRP�DOW�WLSL�RODUDN�KD\DWÕPÕ]D�JLUPHVL�
ROGX�������

'6g������VÕQÕÀDPDVÕ�LOH�OHSLGLN��DVLQHU��SDSLOOHU��PLNURSD��
SLOOHU�YH�VROLG�RODUDN�EHú�WHPHO�SDWHUQ�LQYD]LY�QRQ�PXVLQ|]�
DGHQRNDUVLQRPODUÕ�WLSOHQGLUPHN�LoLQ�NXOODQÕOPD\D�EDúODQGÕ��
�����YH�VRQUDVÕQGD�\DSÕODQ�oRN�VD\ÕGD�YDOLGDV\RQ�oDOÕúPDVÕ�
EDVNÕQ� DOW� WLS� LOH� VÕQÕÀDQGÕUPDQÕQ�PLNVW� DOW� WLSLQ� VWUDWL¿\H�
HGLOPHVLQH� YH� HQ� KHWHURMHQ� W�P|UOHUGH� ELOH� SURJQRVWLN� DOW�
WLSOHULQ� ROXúPDVÕQD� NDWNÕGD� EXOXQGX÷XQX� J|VWHUGL� ���� ����
%X�oDOÕúPDODUGD�DGHQRNDUVLQRPD�LQVLWX�YH�PLQLPDO�LQYD]LY�
DGHQRNDUVLQRPODUGD���\ÕOOÕN�WRSODP�YH�KDVWDOÕNVÕ]�VD÷NDOÕP�
�����RODUDN�oRN�L\L�EXOXQGX��OHSLGLN�EDVNÕQ�WLS�\LQH����¶�
ODUGD�VD÷NDOÕP�RUDQODUÕ�LOH�L\L�SURJQR]OX�J|U�OG���$VLQHU�YH�
SDSLOOHU�³LQWHUPHGLDWH´�SURJQR]OX�RODUDN�L]OHQGL��������6ROLG�
YH�PLNURSDSLOOHU�DOW�WLSOHU�LVH�HQ�G�ú�N�KDVWDOÕNVÕ]�YH�WRSODP�
VD÷NDOÕP� RUDQODUÕ� LOH� HQ� N|W�� SURJQR]X� J|VWHUGL�� dDOÕúPD�
ODUGD�OHSLGLN�SDWHUQLQ�RUDQÕ�DUWWÕNoD�VD÷NDOÕPÕQ�GDKD�L\L�RO��
GX÷X�J|U�OG���0LQ|U�GH�ROVD�VROLG�YH�PLNURSDSLOOHU�SDWHUQLQ�
\�]GHVL�DUWWÕNoD�UHN�UUHQV�ULVNLQLQ�DUWWÕ÷Õ�J|U�OG�����������%X�
oDOÕúPDODUÕQ� oR÷X�EDVNÕQ�SDWHUQH�GD\DOÕ� WLSOHQGLUPH�YH� LQ�
YD]\RQ�GH÷HUOHQGLUPHVL�LOH�LQWHUREVHUYHU�X\XPXQ�YH�NDSSD�
GH÷HUOHULQLQ�\�NVHN�ROGX÷XQX�J|VWHUL\RUGX��������
�����'6g�VÕQÕÀDPDVÕQGD��SUHLQYD]LY�OH]\RQODU�RODUDN��DWLSLN�
DGHQRPDW|]�KLSHUSOD]L�YH�DGHQRNDUVLQRPD�LQVLWX�\HU�DOÕUNHQ��
LQYD]LY�W�P|UH�LOHUOHUNHQ�DUD�ELU�OH]\RQ�RODUDN�PLQLPDO�LQ�
YD]LY� DGHQRNDUVLQRP� WDQÕPODQPÕúWÕ�� ����� VÕQÕÀDPDVÕQGD�
EX�DQWLWHOHU�\HUOHULQL�NRUXGX��%DVNÕQ�SDWHUQH�J|UH�DGHQRNDU�

VLQRP�DOW� WLS� VÕQÕÀDPDVÕ� EHú� WHPHO� SDWHUQL� �OHSLGLN�� DVLQHU��
SDSLOOHU��PLNURSDSLOOHU��VROLG��LoHUHFHN�úHNLOGH�����¶�GH�\HU�
DOPÕúWÕ�������VÕQÕÀDPDVÕQGD�����¶�GHQ�IDUNOÕ�RODUDN�EX�DOW�WLS��
OHULQ� �VW� EDúOÕ÷ÕQD� ³LQYD]LY� QRQ�PXVLQ|]� DGHQRNDUVLQRP´�
WHUPLQRORML� RODUDN� HNOHQGL�� $GHQRNDUVLQRPXQ� YDU\DQWODUÕ�
LVH� ����� VÕQÕÀDPDVÕQGD� LQYD]LY� PXVLQ|]� DGHQRNDUVLQRP�
YH�PLNVW� WLSL�RODQ�LQYD]LY�P�VLQ|]�QRQ�P�VLQ|]�DGHQRNDU�
VLQRP��NROORLG�DGHQRNDUVLQRP��IHWDO�DGHQRNDUVLQRP�YH�HQ�
WHULN�DGHQRNDUVLQRP�LGL�������VÕQÕÀDPDVÕQGD�W�P�YDU\DQWODU�
\HULQL� NRUXGX�� HQWHULN� DGHQRNDUVLQRP� WHUPLQRORMLVL� \HULQH�
DGHQRNDUVLQRP�HQWHULN�WLS�RODUDN�LVLP�GH÷LúLNOL÷L�X\JXODQGÕ��
'ROD\ÕVÕ\OD�'6g�����¶�GH��DGHQRNDUVLQRPODUGD�WHUPLQRORML�
DoÕVÕQGDQ�PLQ|U�GH÷LúLNOLNOHU�L]OHQPLú�ROXS�������VÕQÕÀDPDVÕ�
DQD�KDWODUÕQÕ�NRUXPXúWXU�������

'6g�����¶� GH� DGHQRNDUVLQRPODU� LoLQ�PDM|U� ELU� GH÷LúLNOLN�
RODUDN�UHVPL�ELU�GHUHFHOHQGLUPH�VLVWHPLQLQ�WDQÕPODQPÕú�RO�
PDVÕ�YH�OHSLGLN�QRQ�P�VLQ|]�DGHQRNDUVLQRPODUGD�����710¶�
QLQ� GH� EHOLUWWL÷L� JLEL� 7� IDNW|U�Q�Q�� \DQL� W�P|U� ER\XWXQXQ�
WHVSLWLQGH� VDGHFH� LQYD]LY� W�P|U�ER\XWXQ�NXOODQÕOPDVÕ�|QH��
ULVL� GLNNDWL� oHNPHNWHGLU� ���� ����� %X� PDM|U� GH÷LúLNOLNOHUH�
JHoPHGHQ�|QFH� VÕQÕÀDPDGD�\HU�DODQ�SUHLQYD]LY� OH]\RQODUD�
GDKD� GHWD\OÕ� RODUDN� GH÷LQPHN� X\JXQ� RODFDNWÕU�� 3UHLQYD]LY�
OH]\RQODUGDQ�DWLSLN�DGHQRPDW|]�KLSHUSOD]L��JHQHOOLNOH���PP�
DOWÕQGD�� SHULIHUDO� \HUOHúLPOL�� DOYHROOHUL� G|úH\HQ�� KD¿I�RUWD�
DWLSLN� K�FUHOHULQ� SUROLIHUDV\RQXGXU�� 5HDNWLI� SQ|PRVLW� KL��
SHUSOD]LVLQGHQ�D\ÕUÕPÕQGD�¿EUR]LV�YH�LQÀDPDV\RQ�ROPDPDVÕ�
\DUGÕPFÕ�|]HOOLNWLU��0ROHN�OHU�\ROD÷ÕQGD��EDúODQJÕoWD�%5$)�
YH�.5$6�PXWDV\RQX��]HULQGHQ�JHOLúWL÷L�YH�SURJUHV\RQXQGD�
(*)5�PXWDV\RQODUÕ�J|VWHUGL÷L�L]OHQPLúWLU��5H]HNVL\RQODUGD�
LQVLGHQWDO�YH�PXOWLIRNDO�RODUDN�GD�EXOXQDELOPHVL�YH�PXWDV��
\RQHO�VSHNWUXPXQGDNL�ED]Õ�IDUNOÕOÕNODU��DGHQRNDUVLQRP�LoLQ�
]RUXQOX�ELU�SUHN�UV|U�ROPDGÕ÷ÕQÕ�\D�GD�SURJUHV\RQ�LoLQ�X]XQ�
ODWHQW�G|QHPLQH�VDKLS�ROGX÷XQX�G�ú�QG�U�U����������

'L÷HU�SUHLQYD]LY� OH]\RQ�RODQ�DGHQRNDUVLQRPD� LQVLWX�� DOYH�
RO� oDWÕVÕQÕQ� WDPDPHQ�NRUXQGX÷X��\DQL� VDI� OHSLGLN�SDWHUQGH�
JHOLúLP� J|VWHUHQ�� �� FP� DOWÕ� QRG�OOHUGLU�� øQYD]LY� DGHQRNDU�
VLQRPODUGD�L]OHQHQ�GULYHU�JHQ�PXWDV\RQODUÕQÕ�J|VWHULU��$OYH�
ROOHUL�G|úH\HQ�K�FUHOHU��JHQHOOLNOH�WHN�VÕUDOÕ�PRQROD\HU�ROXS�
ED]HQ�RYHUODS�YH�KD¿I�VWUDWL¿NDV\RQ�LOH�PLQ|U�VHOO�OHU�WXIWLQJ�
J|VWHUHELOLU��$QFDN� LNL� K�FUHGHQ� ID]OD� VWUDWL¿NDV\RQ�PXOWL�
IRNDO�RODUDN�EXOXQPDPDOÕGÕU�������6NOHUR]�HODVWR]�VÕNWÕU��DPD�
DOYHRO�oDWÕVÕ�NRUXQPXúWXU�YH�GHVPRSOD]L�\RNWXU��$GHQRNDU�
VLQRPD�LQVLWX� WDQÕVÕ� LoLQ� W�P|UGH�VWURPDO��YDVN�OHU��SOHYUDO�
LQYD]\RQ� YH� QHNUR]� ROPDPDOÕGÕU�� /HSLGLN� SDWHUQ� GÕúÕQGD�
GL÷HU�SDWHUQOHU�EXOXQPDPDOÕGÕU��1HUHGH\VH�W�P�YDNDODU�QRQ�
PXVLQ|]� WLSWH�ROXS�P�VLQ|]�ROJXODU� LOHUL�GHUHFHGH�QDGLUGLU��
$WLSLN� DGHQRPDW|]� KLSHUSOD]L� LOH� DGHQRNDUVLQRPD� LQVLWX�
D\ÕUÕPÕ� DoÕVÕQGDQ�� KLSHUSOD]LGH� ��PP� DOWÕ� ER\XW� YH� N�o�N�
E�\�WPHGH�oHYUH�LOH�NDUÕúDQ�J|U�Q�P��LQVLWXGD�LVH���PP��]H�
UL�ER\XW�YH�oHYUHGHQ�NHVNLQ�VÕQÕU�LOH�D\ÕUÕP�GLNNDWL�oHNPHN�
WHGLU��+LSHUSOD]LGH�K�FUHOHU�KD¿I�RUWD�DWLSLN�ROXS�SROLPRU¿N�
J|U�Q�P�YH�Q�NOHXVODU�DUDVÕ�ERúOXN�LoHULUNHQ��LQVLWXODU�GDKD�
PRQRWRQ�PDOLJQ�HSLWHOL\DO�K�FUHOHUGHQ�ROXúPDNWDGÕU��Q�NOH�
XVODU�DUDVÕ�ERúOXN�PHYFXW�ROPD\ÕS�VHOO�OHU�J|U�Q�P�YH�\HU�
\HU�KD¿I��VW��VWH�ELQPH�YDUGÕU���������
0LQLPDO�LQYD]LY�DGHQRNDUVLQRP�LVH���FP�DOWÕQGD�ER\XWX�RODQ�
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LQYD]LY�RGD÷Õ���PP�YH�DOWÕQGD�RODQ��EDVNÕQ�RODUDN� OHSLGLN�
SDWHUQGH�oR÷X�QRQ�PXVLQ|]�WLSWH�W�P|UOHUGLU��3URJQR]�DGH��
QRNDUVLQRPD� LQVLWX� JLEL� NRPSOHW� UH]HNVL\RQGD�����¶� G�U��
$GHQRNDUVLQRPD�LQVLWX�YH�PLQLPDO�LQYD]LY�DGHQRNDUVLQRP�
UH]HNVL\RQ� WDQÕVÕ� ROXS� EX� WDQÕODU� LoLQ� W�P|U�Q� WDPDPÕQÕQ�
|UQHNOHQPLú� ROPDVÕ� JHUHNOLGLU�� $NFL÷HU� DGHQRNDUVLQRPODUÕ�
LoLQ�� LQYD]LY� W�P|U�K�FUHOHULQL� LoHUHQ�P\R¿EUREODVWLN�VWUR�
PD�� OHSLGLN�SDWHUQ�GÕúÕ�KLVWRORMLN�SDWHUQOHU� �DVLQHU��SDSLOOHU��
PLNURSDSLOOHU�� VROLG��YH\D�YDVN�OHU�� OHQIDWLN��SOHYUDO� LQYD]��
\RQ��QHNUR]�YH�KDYD\ROODUÕ�ER\XQFD�\D\ÕOÕP��67$6��YDUOÕ÷Õ�
LQYD]\RQ�DQODPÕQD�JHOLU��������øQYD]LY�QRQ�P�VLQ|]�DGHQR�
NDUVLQRPODU� LVH����PP��]HUL�ER\XWD� VDKLS�YH�\XNDUÕGD�EH�
OLUWLOHQ�LQYD]\RQ�NULWHUOHULQL�WDúÕ\DQ�W�P|UOHUGLU��%X�W�P|UOHU�
PRUIRORMLN� YH� LPP�QKLVWRNLP\DVDO� RODUDN� JODQG�OHU� GLIH��
UDQVL\DV\RQ� NDQÕWODUÕQÕ� SDWHUQOHUOH� J|VWHUHQ� YH\D� VROLG� SD�
WHUQOL�ROXS�GD�LPP�QKLVWRNLP\DVDO�oDOÕúPDODUGD�77)��YH\D�
QDSVLQ�$�HNVSUHV\RQX�YH\D�KLVWRNLP\DVDO�oDOÕúPDODUGD�� LNL�
E�\�N�E�\�WPH�DODQÕQGD�EHúWHQ�ID]OD�P�VLQ�J|VWHUHQ�W�P|U��
OHU� RODUDN� WDQÕPODQPÕúWÕU�� 5H]HNVL\RQ� PDWHU\DOOHULQGH� EX�
W�P|UOHU�UDSRUODQÕUNHQ��EHú�WHPHO�\DSÕVDO�SDWHUQ�RODQ�OHSLGLN��
DVLQHU��SDSLOOHU��PLNURSDSLOOHU�YH�VROLG�SDWHUQOHULQ������¶�OXN�
GLOLPOHUOH�QRW�HGLOPHVL�YH�HQ�\�NVHN�\�]GHOL�\DQL�EDVNÕQ�SD�
WHUQ�LOH�W�P|U�Q�LVLPOHQGLULOPHVL�JHUHNPHNWHGLU��ùHNLO�����

ùHNLO����$GHQRNDUVLQRPODUGD�DOW� WLSOHQGLUPHGH�NXOODQÕODQ�� OHSLGLN�� DVLQHU��
SDSLOOHU��VROLG�YH�PLNURSDSLOOHU�ROPDN��]HUH�EHú�WHPHO�KLVWRSDWRORMLN�SDWHUQ�
�+	(��

%X�WDQÕ�LoLQ�YDU\DQWODUD�DLW�NULWHUOHULQ�GH���¶�GHQ�ID]OD�EX�
OXQPDPDVÕ�JHUHNLU��%X�W�P|UOHUGH�SDWHUQ�DQDOL]L�VD\HVLQGH��
LQVLWX�YH�PLQLPDO�LQYD]LY�DGHQRNDUVLQRPODUÕ�LQYD]LY�DGHQR�
NDUVLQRPODUGDQ� D\ÕUW� HGHELOPHNWH\L]�� LQYD]LY� QRQ�P�VLQ|]�
DGHQRNDUVLQRPODUÕQ�KLVWRORMLN�DOW�WLSOHULQL�YHUPHNWH\L]�YH�LOHU��
OH\HQ� SDUDJUDÀDUGD� EDKVHGLOHFH÷L� JLEL� DGHQRNDUVLQRPODUGD�
KLVWRSDWRORMLN� GHUHFHOHQGLUPH\L� WHVSLW� HWPHNWH\L]��'ROD\ÕVÕ�
LOH�SDWHUQ�DQDOL]L�EX�W�P|UOHULQ�GR÷UX�UDSRU�HGLOHELOPHVLQGH�
VRQ�GHUHFH�|QHPOL�ELU�SDUDPHWUHGLU��������

/HSLGLN� SDWHUQ� /HSLGLN� WHUPLQRORMLVL� LON� NH]� ����¶� GH�
.DQDGDOÕ�SDWRORML�SURIHV|U��$GDPL�WDUDIÕQGDQ�\�]H\�G|úH\L�
FL�K�FUHOHUGHQ�N|NHQ�DODQ�W�P|UOHU�LoLQ������¶�GH�6SHQFHU¶�
ÕQ� DNFL÷HU� SDWRORMLVL� NLWDEÕQGD� DOYHRO� GXYDUODUÕQÕ� G|úH\HQ�

W�P|UOHU� LoLQ�NXOODQÕOPÕúWÕU��%X�NHOLPH�EX� WLS� W�P|U�JHOLúL�
PLQLQ� OHSLGRSWHUD� FLQVL� SXO� NDQDWOÕ� GHQLOHQ� NHOHEHNOHULQ�
NDQDWODUÕQD�RODQ�EHQ]HUOL÷LQGHQ�W�UHPLúWLU�������/HSLGLN�DGH��
QRNDUVLQRPODU� LVH� DOYHROOHU� ER\XQFD� E�\�\HQ� QHRSODVWLN�
SQ|PRVLWLN�K�FUHOHU�YH���PP��]HUL�LQYD]LY�RGDNWDQ�ROXúDQ�
W�P|UOHU�RODUDN�WDQÕPODQPDNWDGÕU��������
/HSLGLN� ELOHúHQOL� QRQ�P�VLQ|]� DGHQRNDUVLQRPODUGD� SURJ�
QR]�LQYD]LY�ER\XWOD�LOLúNLOL�ROGX÷XQGDQ����710¶�\H�J|UH�7�
NDWHJRULVL�\DQL� W�P|U�ER\XWX� LoLQ� LQYD]LY�ELOHúHQLQ�ER\XWX�
YHULOPHOLGLU��gOo�OHFHN�LQYD]LY�ELOHúHQ�PL\R¿EUREODVWLN�VWUR�
PD\Õ�LQ¿OWUH�HGHQ�W�P|U�K�FUHOHUL�YH�YH\D�OHSLGLN�GÕúÕQGDNL�
SDWHUQOHUGLU� �DVLQHU�� SDSLOOHU�� PLNURSDSLOOHU�� VROLG��� øQYD]LY�
ELOHúHQ�WHN�ELU�|Oo�OHELOLU�RGDN�GH÷LOVH��LQYD]LY�W�P|U�ER\X�
WXQX� WDKPLQ� HWPHN� LoLQ�� W�P|U�Q� PDNURVNRSLN� ER\XWX\OD�
QRQ�OHSLGLN� \D� GD� LQYD]LY� RODQ� WRSODP� W�P|U� \�]GHVLQLQ�
oDUSÕOPDVÕ� YH� EX� LQYD]LY� ER\XWXQ� GD� SDWRORML� UDSRUODUÕQGD�
ELOGLULOPHVL� JHUHNPHNWHGLU� ���� �����dDOÕúPDODUGD� DGHQRNDU�
VLQRP� YH� SUHN�UV|U� OH]\RQODUÕQGDNL� JHQRPLN� LQWUDW�P|UDO�
KHWHURMHQLWH�QHGHQL\OH�OHSLGLN�E�\�PHQLQ�LNL�IDUNOÕ�EL\RORMLN�
WLSWH�RODELOHFH÷L�V|\OHQPHNWHGLU����3UHN�UV|U�OHSLGLN��$WLSLQLQ�
KD¿I�ROGX÷X����³2XWJURZWK´�OHSLGLN��%HOLUJLQ�Q�NOHHU�DWLSLOL�
K�FUHOHUGHQ�ROXúDQ�OHSLGLN�SDWHUQOHUGLU��%X�LNL�OHSLGLN�SDWHUQ�
DUDVÕQGD�PRUIRORML�\DQÕ�VÕUD�NL���YH�S���LPP�QHNVSUHV\RQ�
ODUÕ�DoÕVÕQGDQ�EHOLUJLQ�IDUNODU�EXOXQPDNWD�ROXS�³RXWJURZWK´�
OHSLGLN�SDWHUQ�DUWPÕú�NL���YH�S���HNVSUHV\RQX�J|VWHUPHN�
WHGLU��%X�OHSLGLN�E�\�PH�IRUPODUÕQÕQ�EL\RORMLN�RODUDN�IDUNOÕ�
ROGX÷X�LOH�LOJLOL�NDQÕWODU�PHYFXW�ROPDNOD�ELUOLNWH�VD÷NDOÕP�LOH�
LOLúNLVL�QHW�ROPDGÕ÷Õ�LoLQ�NOLQLN�SUDWLNWH�EX�D\ÕUÕPÕQ�\DSÕOPDVÕ�
|QHULOPHPHNWHGLU���������

$NFL÷HU� DGHQRNDUVLQRPODUÕQD� DLW� W�P|U� UH]HNVL\RQ� PDWHU��
\DOOHULQGH�� OHSLGLN� SDWHUQL� GHVWHNOH\HQ� YH� DOYHROHU� oDWÕQÕQ�
NRUXQGX÷XQX� J|VWHUHQ� \DUGÕPFÕ� EXOJXODUD� EDNWÕ÷ÕPÕ]GD��
øQWHUVWLV\XPGD� N�o�N� DUWHUOHULQ� QRUPDO� SDWHUQLQLQ� NRUXQ�
PXú�ROPDVÕ��KHU�]DPDQ�J�YHQLOLU�ELU�NULWHU�ROPDVD�GD�DOYH�
ROOHU� LoLQGH� PDNURIDMODUÕQ� YDUOÕ÷Õ�� ELU� PLNWDU� VXEMHNWLI� ELU�
EXOJX�ROPDNOD�ELUOLNWH�DOYHROHU�GXYDUODUGD�(9*�ER\DVÕQGD�
³GLVFRQWLQLRXV´�HODVWLN�GRNXQXQ�YDUOÕ÷Õ�� OHSLGLN�DODQGD�PL�
\R¿EUREODVWLN� VWURPDQÕQ� ROPDPDVÕ� OHSLGLN� SDWHUQ� OHKLQH�
\DUGÕPFÕ� EXOJXODUGÕU�� /HSLGLN� SDWHUQ� DQDOL]L� \DSÕOÕUNHQ�
NRPúX�DNFL÷HU�SDUDQNLPL�LOH�NDUúÕODúWÕUÕODUDN�GH÷HUOHQGLUPH�
SDWHUQ�DQDOL]LQGH�\DUGÕPFÕGÕU�����������/HSLGLN�SDWHUQL�GH÷HU�
OHQGLULUNHQ�NDUúÕPÕ]D�ED]Õ�WX]DNODU�oÕNDELOLU��g]HOOLNOH�9$76�
SURVHG�U�QGH�J|U�OHQ�FHUUDKL�DWHOHNWD]L�� DOYHRODU�NRPSUHV��
\RQ�YH�NROODSV��OHSLGLN�SDWHUQLQ�SV|GRSDSLOOHU�YH�SV|GRDVL��
QHU�J|U�Q�P�QH�QHGHQ�ROXU��$\UÕFD�DOYHRO�GXYDUODUÕ�¿EUR]LV��
¿EURHODVWR]LV��LQÀDPDV\RQ�QHGHQL\OH�NDOÕQODúPÕú�RODELOLU��%X�
GXUXPGD�NROODEH�DOYHROOHU�NRPSOHNV�\DSÕODUÕ�WDNOLW�HGHELOLU��
$\UÕFD�DP¿]HPGH�NÕUÕOPÕú�VHSWDO�\DSÕODU�RODELOLU��WDQMHQVL\HO�
NHVLWOHU�NDUúÕPÕ]D�JHOHELOLU�\D�GD�DOYHRO�GXYDUODUÕQGD�K�FUH��
OHU�NRSDELOLU��EX�GXUXPODUGD�GD� OHSLGLN�SDWHUQL�SDSLOOHU�SD�
WHUQGHQ�D\ÕUPDN�]RU�ROXU��%X�WLS�GXUXPODUGD�OHSLGLN�SDWHUQL�
SDSLOOHU� SDWHUQGHQ� D\ÕUW� HGHELOPHN� LoLQ� NXOODQDELOHFH÷LPL]�
|]HOOLNOHUH�EDNDFDN�ROXUVDN��oHYUHGH�GDKD�D]�NRPSUHVH�DODQ��
ODUGD� DúLNDU� OHSLGLN� SDWHUQ� YDUOÕ÷Õ� YH� DOYROHU� PDNURIDMODU�
LoHUPHVL� OHSLGLN� SDWHUQL� GHVWHNOH\HQ� EXOJXODUGÕU��$ERQGDQ�
\XYDUODN�WXWXQPDPÕú�SDSLOODODUÕQ�YDUOÕ÷Õ��\RQFD�\DSUD÷Õ�GDO�
ODUÕ�JLEL�VHNRQGHU�YH�WHUVL\HU�GDOODQPDODU�LVH�SDSLOOHU�SDWHUQ�
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OHKLQHGLU��/HSLGLN�SDWHUQGH�VWUDWL¿NDV\RQ�QDGLU�ROXS�KREQDLO�
K�FUHOHU�RODELOLU��*HUoHN�SDSLOOHU�SDWHUQGH�VWUDWL¿NDV\RQ�ROD�
ELOLU��WHN�VÕUDOÕ�ROGX÷XQGD�KREQDLO�K�FUHOHUGHQ�]L\DGH�N�ERLGDO�
NROXPQDU�K�FUHOHU�YDUGÕU�������������
dDOÕúPDODUGD� NROODSV� DODQÕQGDNL� SV|GRSDSLOODODUÕ� JHUoHN�
SDSLOODODUGDQ�D\ÕUPDN�LoLQ�KLVWRNLP\DVDO�oDOÕúPD�RODUDN�HODV�
WLQ� ER\DVÕQÕQ� NXOODQÕODELOHFH÷L� V|\OHQPHNWHGLU�� 7KXQQLVVHQ�
YH� DUNDGDúODUÕ� oDOÕúPDODUÕQGD�� NROODEH� SDUDQNLPGH� OHSLGLN�
DODQODUGDNL�SV|GRSDSLOOHU�\DSÕODUGD�LQFH�HODVWLN�OLÀHU�PHYFXW�
ROGX÷XQX�JHUoHN�SDSLOOHU�SDWHUQOHUGH�HODVWLN�OLI�ROPDGÕ÷ÕQÕ�YH�
D\ÕUÕPGD� HODVWLQ� ER\DVÕQÕ� |QHUPHNWHGLU� ������ dDOÕúPDODUGD�
NROODSV� LOH�GLVWRUVL\RQH�X÷UDPÕú�DOYHROOHUL�JHUoHN� LQYD]\RQ�
GDQ�D\ÕUPDN�LoLQ�GH�HODVWLQ�ER\DVÕQÕQ�NXOODQÕODELOHFH÷L�V|\OHQ�
PHNWHGLU�YH�OHSLGLN�DODQGD�NRUXQPXú�HODVWLN�OLÀHU�PHYFXWNHQ�
LQYD]\RQGD�HODVWLN�oDWÕQÕQ�GHVWU�NWH�ROGX÷X�YH�EX�EXOJXQXQ�
WDQÕGD� \DUGÕPFÕ� RODELOHFH÷L� V|\OHQPHNWHGLU� ������ $OYHR�
ODU�NROODSV��DUWPÕú�LQWHVWLV\HO�ED÷�GRNX�LOH�DOYHROHU�GXYDUODUÕ�
NDOÕQODúWÕUDUDN�OHSLGLN�SDWHUQOL�DODQODUGD�DVLQHU�SDWHUQ�ú�SKHVL�
GR÷XUDELOLU��%X�GXUXPGD�DVLQHU�SDWHUQ�OHKLQH�NXOODQÕODELOHFHN�
EXOJXODU��DOYHRO�\DSÕODUÕQGDQ�GDKD�N�o�N�NRQYHNV�JODQG�OHU�
\DSÕODUÕQ�YDUOÕ÷Õ��GHVPRSOD]L�YDUOÕ÷Õ�� LNLGHQ�ID]OD�VÕUDOÕ�VWUDW�
L¿\H� JODQG�OHU� \DSÕODUÕQ� YDUOÕ÷ÕGÕU�� /HSLGLNWHQ� DVLQHUH� JHoLú�
DODQODUÕQGD��Q�NOHHU�ER\XW�YH�DWLSL�DUWDUNHQ�K�FUHVHO�PRUIRORML�
KREQDLO�YH�N�ERLGDOGHQ�GDKD�\�NVHN�NROXPQDUD�YH�GDKD�D]�
SROHUH�G|QHU�������������

Asiner patern: $VLQHU�SDWHUQOL�W�P|UOHU�VDQWUDO�O�PHQL�RODQ�
JODQG�OHU� \DSÕODUÕQ� DOYHROHU� oDWÕQÕQ� \HULQL� DOGÕ÷Õ�PL\R¿EUR�
EODVWLN� VWURPDGD� LQYD]\RQ� J|VWHUHQ� W�P|UOHUGLU��$VLQHU� SD�
WHUQLQ�N|W��SURJQR]OD�LOLúNLOL�ELU�YDU\DQWÕ�NULEULIRUP�\DSÕODQ�
PDGÕU��.ULEULIRUP�SDWHUQ�VÕUW�VÕUWD�YHUPLú�JODQGODUGDQ�ROXúDQ��
DUDGD�VWURPDQÕQ�J|U�QPHGL÷L�SDWHUQGLU��6RQ�GHNDWGD�\DSÕODQ�
oRN� VD\ÕGD� oDOÕúPDGD� NULEULIRUP� E�\�PH� SDWHUQLQLQ� DJUHVLI�
NOLQLNRSDWRORMLN�SDUDPHWUHOHU�LOH�LOLúNLOL�ROGX÷X��DVLQHU�DGHQR�
NDUVLQRPGDQ�GDKD�NÕVD� VD÷NDOÕP�YH�\�NVHN� UHN�UUHQV�RUDQ�
ODUÕQD�VDKLS�ROGX÷X��SURJQR]XQ�VROLG�YH�PLNURSDSLOOHU�DGHQR�
NDUVLQRP�LOH�EHQ]HU�ROGX÷X�J|VWHULOPLúWLU��.ULEULIRUP�SDWHUQ�
W�P|U�WLSOHQGLUPHVLQGH�\HU�DOPD]�DQFDN�VRQ�'6g������GHUH�
FHOHQGLUPH�VLVWHPLQGH�NRPSOHNV�JODQG�OHU�SDWHUQ�LOH�ELUOLNWH�
DGHQRNDUVLQRPODUGDNL�\�NVHN�GHUHFHOL�SDWHUQOHU�LoLQGH�\HU�DOÕU�
������������

Papiller patern: )LEURYDVN�OHU� NRUODUÕQ� \�]H\L� ER\XQFD�
W�P|U�K�FUHOHULQLQ�E�\�PHVLGLU��0L\R¿EUREODVWLN�VWURPDQÕQ�
YDUOÕ÷Õ�WDQÕ�LoLQ�úDUW�GH÷LOGLU��.ROODSV�J|VWHUHQ�DNFL÷HU�SDUDQNL�
PLQGH�YH�DOYHROHU�GXYDUODUÕQÕQ�WDQMDQVL\HO�NHVLWOHULQGH�OHSLGLN�
SDWHUQ�LOH�NDUÕúÕU��$VLQHU�YH\D�OHSLGLN�SDWHUQ�LOH�oHYULOL�KDYD��
\ROODUÕQÕ�GROGXUDQ�SDSLOOHU�\DSÕODU�YDUOÕ÷ÕQGD�SDSLOOHU�DGHQR�
NDUVLQRP� RODUDN� WLSOHQGLULOPHOLGLU� �����:DUWK� YH� DUNDGDúODUÕ�
oDOÕúPDODUÕQGD��SDSLOODODUÕQ�ER\XWX�YH�Q�NOHHU�GHUHFH\H�J|UH�
SURJQR]OD�LOLúNLOL��o�IDUNOÕ�PRUIRORMLN�VSHNWUXP�J|VWHUGL÷LQL�YH�
SDSLOOD�ER\XWODUÕQÕQ�LOHUL�GHUHFHGH�GH÷LúNHQ�YH�Q�NOHHU�DWLSLQLQ�
úLGGHWOL�ROGX÷X�WLS��¶�GH�SURJQR]XQ�HQ�N|W��ROGX÷XQX�ELOGL��
ULOPLúWLU������

Solid patern: $NFL÷HUGH�VROLG�SDWHUQOL�W�P|UOH�NDUúÕODúWÕ÷ÕPÕ]�
GD�DGHQRLG�\D�GD�JODQG�OHU�GLIHUDQVLDV\RQX�NDQÕWODPDN� LoLQ�
77)��YH�YH\D�QDSVLQ�SR]LWLÀL÷L�YH�S���QHJDWLÀL÷L�YH\D�KLV�

WRNLP\DVDO� RODUDN� LQWUDVHOO�OHU� RODUDN� P�VLQL� G3$6� YH\D�
PXVLNDUPLQ�LOH�LNL�E�\�N�E�\�WPH�DODQÕQGD�EHúWHQ�ID]OD�W�P|U�
K�FUHVLQGH�J|VWHUPHN�JHUHNLU��6DI�VROLG�SDWHUQOL�ELU�W�P|UGH�
PHWDVWD]� HNDUWDV\RQX� LoLQ� JHUHNOL� LPP�QKLVWRNLP\DVDO� EH�
OLUWHoOHULQ�GH�HNOHQPHVL�V|]�NRQXVX�RODELOPHNWHGLU��dDOÕúPD�
ODUGD�VROLG�SDWHUQLQ�3'/���HNVSUHV\RQX�YH�.5$6�PXWDV\RQX�
LOH�LOLúNLOL�ROGX÷X�V|\OHQPHNWHGLU������������

0LNURSDSLOOHU� SDWHUQ�� $OYHRO� GXYDUÕQGDQ� NRSPXú� YH\D�
RQXQOD� LOLúNLOL�RODQ�¿EURYDVN�OHU�NRU�\DSÕVÕ�ROPD\DQ��\�]�N�
EHQ]HUL�JODQG�OHU�\DSÕODU�\D�GD�ÀRUHW�ROXúWXUDQ�SDSLOOHU�N�PH��
OHU�� WXIWODU� KDOLQGH� E�\�PHGLU� ����� 6WURPDO� LQYD]LY� SDWHUQ�
PLNURSDSLOOHU�SDWHUQLQ�DOW�WLSL�RODUDN�WDQÕPODQPÕúWÕU��6WURPDO�
SDWHUQ��¿EURWLN� VWURPDGD�EHUUDN�ERúOXN� LoLQGH� WXIWODU�N�PH��
OHU�RODUDN�ELOLQLU�YH�EX�SDWHUQ�GH�NRQYDQVL\RQHO�PLNURSDSLOOHU�
JLEL�N|W��SURJQR]OXGXU��/HSLGLN��DVLQHU�YH\D�SDSLOOHU�SDWHUQ�
RODQ�KDYD\ROODUÕQGD�PLNURSDSLOOHU�SDWHUQ�YDUVD�SURJQR]X�GDKD�
N|W��ROGX÷X�LoLQ�PLNURSDSLOOHU�SDWHUQ�RODUDN�VÕQÕÀDPDN�JHUH�
NLU����������0LNURSDSLOOHU�SDWHUQLQ�ELU�DOW�WLSL�ÀLJUHH�SDWHUQGLU��
OLWHUDW�UGH������\ÕOÕQGD�WDQÕPODQPÕúWÕU�YH�'6g�����¶�GH�\HU�
DOPÕúWÕU��%D]DOGHQ�LWLEDUHQ�HQ�D]��o�K�FUH�X]XQOX÷XQGD�GDQWHOD�
EHQ]HUL�GDU�\Õ÷ÕQODUGÕU��*HQLúOLN�HQ�ID]OD��o�K�FUHGLU�YH�¿EUR�
YDVN�OHU�NRU�\RNWXU��ùHNLO�����

ùHNLO����$GHQRNDUVLQRPGD�PLNURSDSLOOHU�SDWHUQLQ�DOW�WLSL�RODQ�ÀLJUHH�SDWHUQL�
�+	(�������

.ODVLN�PLNURSDSLOOHU� JLEL� YDUOÕ÷ÕQGD� VD÷NDOÕP�N|W�G�U� ������
�����\ÕOÕQGD�\D\ÕQODQPÕú�ELU�oDOÕúPDGD��RW|UOHU�PLNURSDSLOOHU�
SDWHUQL�³SXUH�PLNURSDSLOOHU�QHVW´�YH�³VPDOO�VROLG�QHVW´�RODUDN�
LNL�DOW�WLSH�D\ÕUPÕúWÕU��*ODQG�OHU�SRODULWHVL�NRUXQPXú�RODQ�WR�
PXUFXNODU�³SXUH�PLNURSDSLOOHU�QHVW´��JODQG�OHU�GL]LOLPL�SRODUL��
WHVL�ROPD\DQODU�³VPDOO�VROLG�QHVW´�RODUDN�D\UÕOPÕú�YH�³VPDOO�
VROLG�QHVW´�OHULQ�GDKD�oRN�VLJDUD�LoHQ�YH�(*)5�ZLOG�KDVWDODUGD�
J|U�OG�÷���HYUH��¶�GH�WRSODP�VD÷NDOÕPÕQ�³SXUH�PLNURSDSLOOHU�
QHVW´�OHUGHQ�GDKD�NÕVD�ROGX÷X�J|VWHULOPLúWLU������������\ÕOÕQD�
DLW�ELU�GL÷HU�oDOÕúPDGD�LVH�PLNURSDSLOOHU�SDWHUQL�ER\XWD�J|UH�
�����W�P|U�K�FUHOL�N�o�N�RUWD�ER\OX�N�PHOHUGHQ�ROXúDQ�WLSLN�
ÀRUHW�PLNURSDSLOOD�YH���¶�GHQ�ID]OD�VD\ÕGD�W�P|U�K�FUHVLQGHQ�
ROXúDQ�³ODUJH�QHVW�PLFURSDSLOOD´�RODUDN� LNL�JUXED�D\ÕUPÕúWÕU��
³/DUJH�QHVW�PLFURSDSLOOD´�JUXEXQGD�KDVWDOÕNVÕ]�VD÷NDOÕP�GDKD�
NÕVD� L]OHQPLú� YH� EX� WLSLQ� D\UÕ� RODUDN� UDSRU� HGLOPHVL� |QHULO��
PLúWLU��$QFDN�OLWHUDW�UGH�WDQÕPODQDQ�EX�PLNURSDSLOOHU�SDWHUQ�
DOW�WLSOHUL�'6g�����¶�GH�\HU�DOPDPDNWDGÕU������

.RPSOHNV� JODQG�OHU� SDWHUQ��$GHQRNDUVLQRPODUÕQ� DOW� WLS��
OHQGLUPHVLQGH�GH÷LO�DPD�VRQ�'6g¶�GH�DGHQRNDUVLQRP�GHUH�
FHOHQGLUPHVLQGH�NXOODQÕODQ�ELU�\DSÕVDO�SDWHUQ�WDQÕPODPDVÕGÕU��
�����\ÕOÕQGD�0RUHLUD�\�NVHN�GHUHFHOL�DNFL÷HU�DGHQRNDUVLQRP�
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SDWHUQOHUL�RODUDN�NULEULIRUP�YH�I�]\RQ�J|VWHUHQ�JODQGODUÕ�SURJ�
QRVWLN�RODUDN�DQODPOÕ�EXOGX�YH�EX�LNL�\DSÕVDO�GH÷LúLNOL÷L�NRPS��
OHNV�JODQG�OHU�SDWHUQOHU�RODUDN�WDULÀHGL��%X�oDOÕúPDGD�I�]\RQ�
J|VWHUHQ�JODQGODU�JUXEX�LoLQGH��GHVPRSODVWLN�VWURPDGD�N�o�N�
\XYDODU�� LUUHJ�OHU� DQDVWRPR]ODúDQ� N�PHOHU�� VÕUW� VÕUWD� N�o�N�
LUUHJ�OHU� N�PHOHU�� GDOODQDQ� DQDVWRPR]ODúDQ� JODQG�OHU� IRU�
PDV\RQODU�WDQÕPODQGÕ�YH�NULEULIRUP�\DSÕ�LOH�I�]\RQ�J|VWHUHQ�
JODQGODU� \DQL� NRPSOHNV� JODQG�OHU� SDWHUQ� J|VWHUHQ� HYUH� ��
DGHQRNDUVLQRPODUÕQ� VROLG�YH�PLNURSDSLOOHU� SDWHUQ� LOH�EHQ]HU�
VD÷NDOÕP�J|VWHUGL÷L�EXOXQGX�YH�EX�SDWHUQLQ�\�NVHN�GHUHFHOL�
W�P|U� LQGLNDW|U��RODUDN�GHUHFHOHQGLUPHGH�NXOODQÕOPDVÕ�|QH��
ULOGL� ������0RUHLUD¶� QÕQ�EX�PDNDOHVLQGHQ�ELU� \ÕO� VRQUD�'6g�
����� VÕQÕÀDPDVÕ� \D\ÕQODQGÕ� YH� DGHQRNDUVLQRPODUGD� GHUH�
FHOHQGLUPHGH� EDVNÕQ� KLVWRORMLN� SDWHUQH� J|UH� GHUHFHOHQGLUPH�
|QHULOGL��%XQD�J|UH�OHSLGLN�EDVNÕQ�W�P|UOHU�G�ú�N��DVLQHU�YH\D�
SDSLOOHU�EDVNÕQ�W�P|UOHU�RUWD��VROLG�YH\D�PLNURSDSLOOHU�EDVNÕQ�
W�P|UOHU�\�NVHN�RODUDN�GHUHFHOHQGL������$QFDN������VRQUDVÕQ�
GD�|]HOOLNOH�DVLQHU�SDWHUQLQ�GDKD�N|W��SURJQR]OX�RODQ�DOW�WLS��
OHULQLQ�YDUOÕ÷Õ� �\DQL�NULEULIRUP�YH�I�]\RQ�J|VWHUHQ�JODQGODU��
IDUNOÕ�oDOÕúPDODUGD�GD�J|VWHULOGL�YH�HQ�QLKD\HW�����¶�GH�,$6/&�
WDUDIÕQGDQ� JHUoHNOHúWLULOHQ�� LON� LVLP� RODUDN� \LQH�0RUHLUD¶QÕQ�
\HU� DOGÕ÷Õ� oRN�PHUNH]OL� E�\�N� oDOÕúPDGD�� EDVNÕQ� KLVWRORMLN�
SDWHUQ� LOH� \�NVHN� GHUHFHOL� SDWHUQLQ� NRPELQH� HGLOGL÷L� GHUH�
FHOHQGLUPH�|QHULOGL�YH�EX�GHUHFHOHQGLUPH�VLVWHPL�'6g�����¶�
GH�\HULQL�DOGÕ���������
<�NVHN� GHUHFHOL� SDWHUQOHU� VROLG�� PLNURSDSLOOHU�� NULEULIRUP�
YH\D� NRPSOHNV� JODQG�OHU� SDWHUQ� RODUDN� WDQÕPODQGÕ�� 'HUHFH�
���OHSLGLN�EDVNÕQ�W�P|UOHU�ROXS�\�NVHN�GHUHFHOL�SDWHUQL����¶�
GHQ� D]�� GHUHFH���� DVLQHU�YH\D�SDSLOOHU� EDVNÕQ� W�P|UOHU� ROXS�
\LQH�\�NVHN�GHUHFHOL�SDWHUQL����¶�GHQ�D]�YH�GHUHFH����KHU�
KDQJL�EDVNÕQ�SDWHUQOL�W�P|UGH����¶�GHQ�ID]OD�\�NVHN�GHUHFHOL�
SDWHUQL� RODQ� W�P|UOHU� RODUDN� GHUHFHOHQGLUPH� VLVWHPL� úHNLO�
OHQGL��'HUHFHOHQGLUPH\H�EX� úHNLOGH� NDWÕOPÕú� RODQ�NRPSOHNV�
JODQG�OHU�SDWHUQ�GHUHFHOHPH\L�LON�|QHUHQ�,$6/&�PDNDOHVLQGH�
GHVPRSODVWLN� VWURPDGD� I�]\RQ� J|VWHUHQ� LUUHJ�OHU� JODQGODU�
YH� LUUHJ�OHU� VÕQÕUOÕ� ³ULEERQ�OLNH´� IRUPDV\RQGD�N|W��JHOLúPLú�
JODQGODU��N�o�N�K�FUH�N�PHOHUL��GHVPRSODVWLN�VWURPD\Õ�LQ¿OWUH�
HGHQ�WHN�K�FUHOHU�RODUDN�WDQÕPODQPÕúWÕU��ùHNLO����

ùHNLO����$GHQRNDUVLQRPGD�'6g������GHUHFHOHQGLUPH�VLVWHPLQGH�NXOODQÕODQ�
NRPSOHNV�JODQG�OHU�SDWHUQ��+	(�������

'6g� ����� PDYL� NLWDSWD� LVH� GDKD� \DOÕQ� ELU� WDULÀH� I�]\RQ�
J|VWHUHQ�JODQGODU�YH\D�GHVPRSODVWLN�VWURPD\Õ�LQ¿OWUH�HGHQ�WHN�
K�FUHOHU�RODUDN�WDQÕPODQPDNWDGÕU�������,$6/&�GHUHFHOHQGLUPH�
VLVWHPL� YDOLGDV\RQX� LoLQ�� VRQ� LNL� \ÕOGD� \DSÕODQ� oRN� VD\ÕGD�
$V\D� oDOÕúPDVÕQGD� |]HOOLNOH� HUNHQ� HYUH� ROJXODUGD� ,$6/&�
GHUHFHOHQGLUPH�VLVWHPLQLQ�SURJQRVWLN�|QHPL�ROGX÷X�KDWWD�ELU�

oDOÕúPDGD� NHPRWHUDSL\H� D]� \DQÕWOD� GD� LOLúNLOL� ROGX÷X� J|VWH��
ULOPLúWLU�������'HQJ�YH�DUNDGDúODUÕQÕQ������ROJXOXN�JHQLú�$V\D�
VHULVLQGH��GHUHFHOHQGLUPHGH�LQWHUREVHUYHU�X\XPXQ�NDSSD������
GH÷HUL�LOH�P�NHPPHO�ROGX÷X�EXOXQPXúWXU�������<DNÕQ�]DPD�
QD�DLW�oDOÕúPDODUGDQ�ELUL�EX�SDWHUQLQ�PXWDV\RQ�SUR¿OLQL�RUWD�
\D�NR\PXú�YH�.5$6�LOH�$/.�PXWDV\RQODUÕ�LOH�SR]LWLI�NRUHOH�
ROGX÷XQX�J|VWHUPLú�YH�NRPSOHNV�JODQG�OHU�SDWHUQLQ�QHJDWLI�
SURJQRVWLN�URO�Q��YDOLGH�HWPLúWLU�������%RVVH�YH�DUNDGDúODUÕQÕQ�
oDOÕúPDVÕQGD� LVH� WHN�EDúÕQD�NULEULIRUP�EDVNÕQ�SDWHUQLQ�VROLG�
YH�PLNURSDSLOOHU�JLEL�N|W��SURJQRVWLN�ROGX÷X�DPD�NRPSOHNV�
JODQG�OHU�SDWHUQ�RODUDN�NULEULIRUP�YH�I�]\RQ�J|VWHUHQ�JODQG�
ODU�ELUOLNWH�GH÷HUOHQGLULOGL÷LQGH�VD÷NDOÕP�LOH�LOLúNLOL�ROPDGÕ÷ÕQÕ�
YH�GHUHFHOHQGLUPH�VLVWHPL�LoLQGH�I�]\RQ�J|VWHUHQ�JODQGODUÕQ�
YDUOÕ÷ÕQÕQ�WDUWÕúPDOÕ�ROGX÷XQX�EHOLUWPLúOHUGLU�������

'6g� ����� GHUHFHOHQGLUPH� VLVWHPLQGH� J|]OHPFLOHU� DUDVÕ�
X\XP� DoÕVÕQGDQ� oDOÕúPDODUD� EDNÕOGÕ÷ÕQGD� GHUHFHOHQGLUPH\L�
|QHUHQ�,$6/&¶�QLQ�RULMLQDO�PDNDOHVLQGH�NDSSD�GH÷HUL�������
LOH�X\XP�L\L�G�]H\GHGLU��dR÷X�ROJXGD�X\XPVX]OXN�GHUHFH���
YH���DUDVÕQGD�\DúDQPÕú��D\QÕ�SDWHUQL�ED]ÕODUÕ�OHSLGLN�ED]ÕODUÕ�
SDSLOOHU�RODUDN�GH÷HUOHQGLUPLúWLU��'HUHFH���YH���LoLQ�X\XPVX]��
OXN�VRQXoODUÕQGD�HQ�oRN�\�NVHN�GHUHFHOL�SDWHUQLQ�\�]GHVLQGH�
RUDQÕQGD�X\XPVX]OXN�J|U�OP�úW�U�������3DWHUQ�DQDOL]LQGH�YH�
DOW� WLSOHUGH� X\XP� DoÕVÕQGDQ� oDOÕúPDODUD� EDNÕOGÕ÷ÕQGD�� ����¶�
GHNL� 7KXQQLVVHQ¶� LQ� oDOÕúPDVÕQGD� SDWHUQ� DQDOL]LQGH� HQ� L\L�
X\XP�OHSLGLN�YH�VROLG�SDWHUQGH��HQ�G�ú�N�X\XP�PLNURSDSLO��
OHU�SDWHUQGH�J|U�OP�úW�U��$\QÕ�\D\ÕQGD�LQYD]\RQ�NDUDUÕQGD�LVH�
NDSSD�GH÷HUOHUL�WLSLN�ROJXODUGD������LOH�RUWD�G�]H\GH�ROXS�|]HO�
OLNOH�¿EURHODVWR]LV�YH�NROODSV�DODQODUÕQGD�LQYD]\RQ�NDUDUÕQGD�
X\XPVX]OXN� ROGX÷X� GLNNDWL� oHNPHNWHGLU� ������ /LWHUDW�UGH�
SDWHUQ� DQDOL]L� LoLQ� \DSD\� ]HND� NXOODQDQ� LNL� oDOÕúPD� GLNNDWL�
oHNPHNWHGLU�������\ÕOÕ�oDOÕúPDVÕQGD�� UH]HNVL\RQ�VOD\WODUÕQGD�
KLVWRORMLN�SDWHUQOHUL�RWRPDWLN�VÕQÕÀD\DQ�GHHS�OHDUQLQJ�PRGHOL�
NXOODQÕOPÕúWÕU��1HRSODVWLN�K�FUH�E|OJHOHUL��³&11�FRQYROXWLRQ�
DO�QHXUDO�QHWZRUN´�LOH�WHVSLW�HGLOLS�NDWPDQODQPÕúWÕU��%DVNÕQ�YH�
PLQ|U�SDWHUQOHU�DJUHJH�HGLOPLúWLU��0RGHO�SUHGRPLQDQW�SDWHUQ�
OHUL�VÕQÕÀDPDGD�������NDSSD�VNRUX�YH�������X\XP�VD÷ODPÕúWÕU��
%X�RUDQODU�SDWRORJODU�DUDVÕ�NDSSD�VNRUX�YH�X\XPGDQ�GD�KD¿I�
\�NVHN�EXOXQPXúWXU��������YH��������'L÷HU�oDOÕúPDGD�G|UW�
D\UÕ�&11�PRGHOL�KLVWRORMLN�SDWHUQOHUL�DQDOL]�HWPHN�LoLQ�NXO�
ODQÕOPÕú��'1�$OH[�QHW�YH�)7�$OH[�1HW�������YH�������LOH�
SDWRORJ�VHYL\HVLQGH�SHUIRUPDQV�HOGH�HWPLúWLU����������

SONUÇ
$NFL÷HU�NDUVLQRPODUÕQGD�HQ�VRQ�VÕQÕÀDPD�RODQ������'6g¶�GH��
DGHQRNDUVLQRPODUGD�EDVNÕQ�SDWHUQ�LOH�DOW�WLS�VÕQÕÀDPDVÕ�\HUL�
QL�NRUXPXú�YH�SURJQR]�LOH�LOLúNLOL���o�NDGHPHOL�\HQL�ELU�GHUH�
FHOHQGLUPH�VLVWHPL�JHOLúWLULOPLúWLU��%X�W�P|UOHUGH�KLVWRSDWROR�
MLN�RODUDN�SDWHUQ�DQDOL]L�\DSÕODUDN��LQVLWX�YH�PLQLPDO�LQYD]LY�
DGHQRNDUVLQRPODU� LQYD]LY� DGHQRNDUVLQRPODUGDQ� D\ÕUW� HGLOH�
ELOPHNWH�� LQYD]LY� QRQ�P�VLQ|]� DGHQRNDUVLQRPODUÕQ� SURJ�
QRVWLN�DQODPÕ�GD�RODQ�KLVWRORMLN�DOW� WLSOHUL�YHULOHELOPHNWH�YH�
KLVWRSDWRORMLN�GHUHFHOHQGLUPH�WHVSLW�HGLOHELOPHNWHGLU��'ROD\ÕVÕ�
LOH�EX�W�P|UOHUL�UDSRUODUNHQ�GHWD\OÕ�YH�GR÷UX�ELU�SDWHUQ�DQDOL]L�
\DSÕOPDVÕ��SURJQR]�YH�WHGDYL\L�úHNLOOHQGLUPH\H�NDWNÕ�VD÷OD��
\DFDNWÕU�
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2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

7UDYLV�:'��%UDPELOOD�(��0�OOHU�+HUPHOLQN�+.��+DU�
ULV�&&��3DWKRORJ\�DQG�*HQHWLFV��7XPRXUV�RI�WKH�/XQJ��
3OHXUD��7K\PXV�DQG�+HDUWK��/\RQ��,$5&�������

7UDYLV�:'��%UDPELOOD�(��%XUNH�$3��0DU[�$��1LFKRO�
VRQ�$*��:+2�&ODVVL¿FDWLRQ�RI�7XPRXUV�RI�7KH�/XQJ��
3OHXUD��7K\PXV�DQG�+HDUW���WK�HG��/\RQ��,$5&�������

:+2�&ODVVL¿FDWLRQ�RI�7XPRXUV�(GLWRULDO�%RDUG��7KR�
UDFLF� 7XPRXUV�� �WK� HG�� /\RQ� �)UDQFH��� ,QWHUQDWLRQDO�
$JHQF\�IRU�5HVHDUFK�RQ�&DQFHU�������

7UDYLV�:'��%UDPELOOD�(��1RJXFKL�0��1LFKROVRQ�$*��
*HLVLQJHU�.5��<DWDEH�<����%HHU�'*��3RZHOO�&$��5LHO\�
*-��9DQ�6FKLO�3(��*DUJ�.��$XVWLQ�-��$VDPXUD�+��5XV�
FK�9:���+LUVFK�)5��6FDJOLRWWL�*��0LWVXGRPL�7��+XEHU�
50��,VKLNDZD�<��-HWW�-��6DQFKH]�&HVSHGHV�0���6FXOLHU�
-3��7DNDKDVKL�7���7VXERL�0��9DQVWHHQNLVWH�-��:LVWXED�
,��<DQJ�3&��$EHUOH�'���%UDPELOOD�&��)OLHGHU�'��)UDQN�
OLQ�:��*D]GDU�$��*RXOG�0��+DVOHWRQ�3��+HQGHUVRQ�'��
-RKQVRQ�%��-RKQVRQ�'���.HUU�.��.XUL\DPD�.��/HH�-6��
0LOOHU�9$��3HWHUVHQ� ,��5RJJOL�9��5RVHOO�5�� 6DLMR�1��
7KXQQLVVHQ�(���7VDR�0��<DQNHOHZLW]�'��,QWHUQDWLRQDO�
$VVRFLDWLRQ�IRU�WKH�VWXG\�RI�OXQJ�FDQFHU�$PHULFDQ�WKR�
UDFLF�VRFLHW\�(XURSHDQ�UHVSLUDWRU\�VRFLHW\�,QWHUQDWLRQDO�
PXOWLGLVFLSOLQDU\�FODVVL¿FDWLRQ�RI� OXQJ�DGHQRFDUFLQR�
PD��-�7KRUDF�2QFRO�������������������

7DNDKDVKL�<��(JXFKL�7��.DPHGD�.��/X�6��9DJKMLDQL�5��
7DQ�.6��7UDYLV��:'���-RQHV�'5��$GXVXPLOOL�36�+LVWR�
ORJLF�VXEW\SLQJ�LQ�SDWKRORJLF�VWDJH�,�,,$�OXQJ�DGHQR�
FDUFLQRPD�SURYLGHV�ULVN�EDVHG�VWUDWL¿FDWLRQ�IRU�VXUYHLO�
ODQFH��2QFRWDUJHW����������������������

<RVKL]DZD�$��6XPL\RVKL�6��6RQREH�0��.RED\DVKL�0��
)XMLPRWR�0��.DZDNDPL�)���7VXUX\DPD�7��7UDYLV�:'��
'DWH�+��+DJD�+��9DOLGDWLRQ�RI�WKH�,$6/&�$76�(56�
/XQJ� $GHQRFDUFLQRPD� &ODVVL¿FDWLRQ� IRU� 3URJQRVLV�
DQG�$VVRFLDWLRQ�ZLWK�(*)5�DQG�.5$6�*HQH�0XWD�
WLRQV�$QDO\VLV�RI�����-DSDQHVH�3DWLHQWV��-�7KRUDF�2Q�
FRO�����������±���

%RODQG� -0��:DPSÀHU� -$��<DQJ� 3��<L� (6�� *URZWK�
SDWWHUQ�EDVHG� JUDGLQJ� RI� SXOPRQDU\� DGHQRFDUFLQR�
PD�$QDO\VLV�RI�����FDVHV�ZLWK� FRPSDULVRQ�EHWZHHQ�
REVHUYHUV� DQG� VXUYLYDO� DQDO\VLV�� /XQJ�&DQFHU� ������
������±��

<RVKL]DZD�$��0RWRL�1��5LHO\�*��6LPD�&6��*HUDOG�:/��
.ULV�0*��3DUN�%-��5XVFK�9:��7UDYLV�:'��,PSDFW�RI�
SURSRVHG�,$6/&�$76�(56�FODVVL¿FDWLRQ�RI�OXQJ�DGH�
QRFDUFLQRPD��SURJQRVWLF� VXEJURXSV� DQG� LPSOLFDWLRQV�
IRU�IXUWKHU�UHYLVLRQ�RI�VWDJLQJ�EDVHG�RQ�DQDO\VLV�RI�����
VWDJH�,�FDVHV��0RGHUQ�3DWKRORJ\������������±���

6WUDQG�7(��5RVWDG�+��6WU¡P�(+��+DVOHWRQ�3��7KH�SHU�
FHQWDJH�RI�OHSLGLF�JURZWK�LV�DQ�LQGHSHQGHQW�SURJQRVWLF�
IDFWRU�LQ�LQYDVLYH�DGHQRFDUFLQRPD�RI�WKH�OXQJ��'LDJ�
QRVWLF�3DWKRORJ\������������

+RX�<��6RQJ�:��&KHQ�0��=KDQJ�-��/XR�4��8P�6:���
)DFFKLQHWWL�)���%RQJLRODWWL�6���=KRX�4���7KH�SUHVHQFH�RI�
OHSLGLF�DQG�PLFURSDSLOODU\�VROLG�SDWKRORJLFDO�SDWWHUQV�
DV�PLQRU�FRPSRQHQWV�KDV�SURJQRVWLF�YDOXH�LQ�SDWLHQWV�
ZLWK� LQWHUPHGLDWH�JUDGH� LQYDVLYH� OXQJ� DGHQRFDUFLQR�
PD��7UDQVO�/XQJ�&DQFHU�5HV������������������

0RUHLUD�$/��2FDPSR�366��;LDE�<��=KRQJE�+��5XVVHOO�
3$��0LQDPL�<����&RRSHU�:$���<RVKLGD�$��%XEHQGRUI�
/�� 3DSRWWL�0�� 3HORVL� *�� /RSH]�5LRV� )�� .XQLWRNL� .��
)HUUDUL�/LJKW�'��6KROO�/0���%HDVOH\�/0��%RUF]XN�$��
%RWOLQJ�-��%UDPELOOD�(��&KHQ�*���&KRX�7���&KXQJ�-+��
'DFLF�6���-DLQ�'��+LUVFK�)5��+ZDQJ�'��/DQWXHMRXO�6��
/LQ�'��/RQJVKRUH�-:��0RWRL�1��1RJXFKL�0��3ROHUL�&���
5HNKWPDQ�1��7VDR�06��7KXQQLVVHQ�(��7UDYLV�:'���<D�
WDEH�<���5RGHQ�$&���'DLJQHDXOW�-%��:LVWXED�,,��.HUU�.��
3DVV�+��1LFKROVRQ�$*��0LQR�.HQXGVRQ�0��$�*UDG�
LQJ�6\VWHP�IRU�,QYDVLYH�3XOPRQDU\�$GHQRFDUFLQRPD��
$�3URSRVDO�)URP�WKH�,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�WKH�
6WXG\�RI�/XQJ�&DQFHU�3DWKRORJ\�&RPPLWWHH��7KRUDF�
2QFRO�����������������±������

6LYDNXPDU�6��6DQ�/XFDV�)$��0F'RZHOO�7/��/DQJ�:��
;X�/��)XMLPRWR�-���=KDQJ�-���)XWUHDO�3$��)XNXRND�-��
<DWDEH�<��'XELQHWW�60��6SLUD�$(��)RZOHU�-��+DZN�(7���
:LVWXED�,,���6FKHHW�3��.DGDUD�+��*HQRPLF�/DQGVFDSH�
RI�$W\SLFDO�$GHQRPDWRXV�+\SHUSODVLD�5HYHDOV�'LYHU�
JHQW� 0RGHV� WR� /XQJ�$GHQRFDUFLQRPD�� &DQFHU� 5HV�
���������������������

+X�;��)XMLPRWR�-��<LQJ�/��)XNXRND�-��$VKL]DZD�.��6XQ�
:��5HXEHQ�$���&KRZ�&���0F*UDQDKDQ�1��&KHQ�5��+X�
-��*RGR\�0&��7DEDWD�.��.XURGD�.��6KL�/��/L�-���%HK�
UHQV�&��3DUUD�(5��/LWWOH�/'��*XPEV�&��0DR�;��6RQJ�;��
7LSSHQ�6��7KRUQWRQ�5/���.DGDUD�+���6FKHHW�3��5RDUW\�(��
2VWULQ�(-��:DQJ�;��&DUWHU�%:��$QWRQRII�0%��=KDQJ�
-���9DSRUFL\DQ�$$���3DVV�+��6ZLVKHU�6*��+H\PDFK�-9��
/HH�--��:LVWXED�,,��+RQJ�:.��)XWUHDO�3$��6X�'��=KDQJ�
-�� 0XOWL�UHJLRQ� H[RPH� VHTXHQFLQJ� UHYHDOV� JHQRPLF�
HYROXWLRQ�IURP�SUHQHRSODVLD�WR�OXQJ�DGHQRFDUFLQRPD��
1DWXUH�&RPPXQLFDWLRQV��������������

%RUF]XN�$&��8SGDWHV�LQ�JUDGLQJ�DQG�LQYDVLRQ�DVVHVV�
PHQW� LQ� OXQJ� $GHQRFDUFLQRPD�� 0RGHUQ� 3DWKRORJ\�
��������������

.� ,QDPXUD�� &OLQLFRSDWKRORJLFDO� &KDUDFWHULVWLFV� DQG�
0XWDWLRQV�'ULYLQJ�'HYHORSPHQW�RI�(DUO\�/XQJ�$GH�
QRFDUFLQRPD��7XPRU�,QLWLDWLRQ�DQG�3URJUHVVLRQ��,QW�-�
0RO�6FL���������������
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

%RODQG�-0��)URHPPLQJ�$7��:DPSÀHU�-$��0DOGRQDGR�
)��3HLNHUW�7��+\ODQG�&���$QGUDGH�0��$XEU\�0&��<DQJ�
3��<L�(6��$GHQRFDUFLQRPD�LQ�VLWX��PLQLPDOO\�LQYDVLYH�
DGHQRFDUFLQRPD�� DQG� LQYDVLYH� SXOPRQDU\� DGHQRFDU�
FLQRPD�DQDO\VLV�RI�LQWHUREVHUYHU�DJUHHPHQW��VXUYLYDO��
UDGLRJUDSKLF�FKDUDFWHULVWLFV�DQG�JURVV�SDWKRORJ\�LQ�����
QRGXOHV��+XPDQ�3DWKRORJ\���������������

-RQHV�.'��:KHQFH�/HSLGLF"�7KH�+LVWRU\�RI�D�&DQDGLDQ�
1HRORJLVP��$UFK�3DWKRO�/DE�0HG��������������±��

$PLQ�0%��(GJH�6%��*UHHQH�)/��%\UG�'5��%URRNODQG�
5.��:DVKLQJWRQ�0.��*HUVKHQZDOG�-(��&RPSWRQ�&&��
+HVV�.5��6XOOLYDQ�'&��-HVVXS�-0��%ULHUOH\�-'��*DV�
SDU�/(��6FKLOVN\�5/��%DOFK�&0��:LQFKHVWHU�'3��$VDUH�
($��0DGHUD�0��*UHVV�'0��0H\HU�/5�HGV��$-&&�&DQ�
FHU�6WDJLQJ�0DQXDO���WK�HG��1HZ�<RUN��1<��6SULQJHU��
�����

0RRUH�'$��6HUHQR�0��'DV�0�� �$FHYHGR�-'%��6LQ�
QDGXUDL�6��6PLWK�&���0F6ZHHQH\�$��6X�;��2I¿FHU�/��
-RQHV�&��'XGHN�.��*XWWHU\�'��7DQLHUH�3��6SULJJV�59��
4XHVQH�-/���,Q�VLWX�JURZWK�LQ�HDUO\�OXQJ�DGHQRFDUFLQR�
PD�PD\�UHSUHVHQW�SUHFXUVRU�JURZWK�RU�LQYDVLYH�FORQH�
RXWJURZWK�D�FOLQLFDOO\�UHOHYDQW�GLVWLQFWLRQ��0RGHUQ�3D�
WKRORJ\�������������������

%RUF]XN�$&��$VVHVVPHQW�RI�LQYDVLRQ�LQ�OXQJ�DGHQR�
FDUFLQRPD�FODVVL¿FDWLRQ��LQFOXGLQJ�DGHQRFDUFLQRPD�LQ�
VLWX�DQG�PLQLPDOO\�LQYDVLYH�DGHQRFDUFLQRPD��0RGHUQ�
3DWKRORJ\����������±���

<RWVXNXUD�0��$VDPXUDF�+��6X]XNLG�6��$VDNXUDF�.��
<RVKLGDE�<��1DNDJDZDE�.��3URJQRVWLF�LPSDFW�RI�FDQ�
FHU�DVVRFLDWHG� DFWLYH� ¿EUREODVWV� DQG� LQYDVLYH� DUFKL�
WHFWXUDO�SDWWHUQV�RQ�HDUO\�VWDJH�OXQJ�DGHQRFDUFLQRPD��
/XQJ�&DQFHU�����������������

7KXQQLVVHQ�(��%HOLHQ�-$0��.HUU�.0��&KXQJ�-��)OLHGHU�
'%��1RJXFKL�0���<DWDEH�<��+ZDQJ�'0��/HO\�5-��+DU�
WHPLQN�.-��0HLMHU�-RUQD�/%��7VDR�06��,Q�&RPSUHVVHG�
/XQJ�7LVVXH�0LFURVFRSLF�6HFWLRQV�RI�$GHQRFDUFLQRPD�
,Q�6LWX�0D\�0LPLF�3DSLOODU\�$GHQRFDUFLQRPD��$UFK�
3DWKRO�/DE�0HG��������������±���

7KXQQLVVHQ� (�� 0RWRL� 1�� 0LQDPL� <�� 0DWVXEDUD� '��
7LPHQV�:���1DNDWDQL�<���,VKLNDZD�<���%DH]�1DYDUUR�
;���5DGRQLF�7��%ODDXZJHHUV�+���%RUF]XN�$&��1RJX�
FKL�0��(ODVWLQ� LQ�SXOPRQDU\�SDWKRORJ\��UHOHYDQFH� LQ�
WXPRXUV�ZLWK�D�OHSLGLF�RU�SDSLOODU\�DSSHDUDQFH��$�FRP�
SUHKHQVLYH�XQGHUVWDQGLQJ�IURP�D�PRUSKRORJLFDO�YLHZ�
SRLQW��+LVWRSDWKRORJ\�������������±����

.HUU�.0��3XOPRQDU\�DGHQRFDUFLQRPDV��FODVVL¿FDWLRQ�
DQG�UHSRUWLQJ��+LVWRSDWKRORJ\������������±����

<DQJD�)��'RQJE�=��6KHQD�<��6KLD�-��:XF�<��=KDR�=��
-LDQJ�*��6RQJ�;��&ULEULIRUP�JURZWK�SDWWHUQ� LQ� OXQJ�
DGHQRFDUFLQRPD��0RUH�DJJUHVVLYH�DQG�SRRUHU�SURJQR�
VLV�WKDQ�DFLQDU�JURZWK�SDWWHUQ��/XQJ�&DQFHU�����������
���±���

.DGRWD�.��.XVKLGD�<��.DJDZD�6��,VKLNDZD�5��,EXNL�
(��,QRXH�.��*R�7���<RNRPLVH�+��,VKLL�7��.DGRZDNL�1��
+DED�5��&ULEULIRUP�6XEW\SH�LV�DQ�,QGHSHQGHQW�3UHGLF�
WRU�RI�5HFXUUHQFH�DQG�6XUYLYDO�$IWHU�$GMXVWPHQW�IRU�
WKH�(LJKWK�(GLWLRQ�RI�710�6WDJLQJ�6\VWHP�LQ�3DWLHQWV�
:LWK�5HVHFWHG�/XQJ�$GHQRFDUFLQRPD��-RXUQDO�RI�7KR�
UDFLF�2QFRORJ\�������������������

:DUWK�$��0XOH\�7��+DUPV�$��+RIIPDQQ�+��'LHQHPDQQ�
+��6FKLUPDFKHU�3��:HLFKHUW�:��&OLQLFDO�5HOHYDQFH�RI�
'LIIHUHQW�3DSLOODU\�*URZWK�3DWWHUQV�RI�3XOPRQDU\�$G�
HQRFDUFLQRPD��$P�-�6XUJ�3DWKRO������������±�

5HNKWPDQ�1��$QJ�'&��5LHO\�*&��/DGDQ\L�0��0RUHLUD�
$/��.5$6�PXWDWLRQV�DUH�DVVRFLDWHG�ZLWK�VROLG�JURZWK�
SDWWHUQ�DQG�WXPRU�LQ¿OWUDWLQJ�OHXNRF\WHV�LQ�OXQJ�DGHQR�
FDUFLQRPD��0RGHUQ�3DWKRORJ\�������������±���

2KH�0��<RNRVH�7��6DNXPD�<��2VDQDL�6��+DVHJDZD�&��
:DVKLPL�.��6WURPDO�PLFURSDSLOODU\�SDWWHUQ�SUHGRPL�
QDQW�OXQJ�DGHQRFDUFLQRPD���D�UHSRUW�RI�WZR�FDVHV��'L�
DJQRVWLF�3DWKRORJ\������������

(PRWR�.��(JXFKL�7��7DQ�.6��7DNDKDVKL�<��$O\�5*��
5HNKWPDQ�1��7UDYLV�:'��36�$GXVXPLOOL��([SDQVLRQ�
RI� WKH� FRQFHSW� RI�PLFURSDSLOODU\� DGHQRFDUFLQRPD� WR�
LQFOXGH�D�QHZO\�UHFRJQL]HG�¿OLJUHH�SDWWHUQ�DV�ZHOO�DV�
WKH�FODVVLFDO�SDWWHUQ�EDVHG�RQ������6WDJH�,�OXQJ�DGH�
QRFDUFLQRPDV��-�7KRUDF�2QFRO�������������������±����

6DLWR�5��1LQRPL\D�+��2NXPXUD�6��0XQ�0��6DVDQR�+��
,VKLNDZD�<��1RYHO�+LVWRORJLF�&ODVVL¿FDWLRQ�RI�6PDOO�
7XPRU� &HOO� 1HVWV� IRU� /XQJ�$GHQRFDUFLQRPD�:LWK�
3URJQRVWLF� DQG� (WLRORJLFDO� 6LJQL¿FDQFH� 6PDOO� 6ROLG�
1HVWV�DQG�3XUH�0LFURSDSLOODU\�1HVWV��$P�-�6XUJ�3DWKRO�
�����������±���

.RQGR�.��<RVKL]DZD�$��1DNDMLPD�1��6XPL\RVKL�6��
7HUDPRWR�<��5RNXWDQ�.XUDWD�0���6RQREH�0��0HQMX�7��
'DWH�+��+DJD�+��/DUJH�QHVW�PLFURSDSLOODU\�SDWWHUQ�RI�
OXQJ�DGHQRFDUFLQRPD�KDV�SRRUHU�SURJQRVLV�WKDQ�W\SLFDO�
ÀRUHW�SDWWHUQ��DQDO\VLV�RI�������UHVHFWHG�WXPRUV��7UDQVO�
/XQJ�&DQFHU�5HV�������������������

0RUHLUD�$/�� -RXEHUW� 3�� 'RZQH\� 5-�� 5HNKWPDQ� 1��
&ULEULIRUP� DQG� IXVHG� JODQGV� DUH� SDWWHUQV� RI� KLJK�
JUDGH�SXOPRQDU\�DGHQRFDUFLQRPD��+XPDQ�3DWKRORJ\�
�����������±���
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40.

<X�;��'RQJ�=��:DQJ�:��0DR�6��3DQ�<��/LX�<��<DQJ�6��
&KHQ�%��:DQJ�&��/L�;��=KDR�&��-LD�.��6KDR�&��:X�&��
5HQ�6��=KRX�&��$GHQRFDUFLQRPD�RI�+LJK�*UDGH�3DW�
WHUQV�$VVRFLDWHG�ZLWK�'LVWLQFW�2XWFRPH�RI�)LUVW�/LQH�
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PDWXDU� SRWDQVL\HOLQGHQ� VRUXPOX� RODQ� oHúLWOL� ¿WRNLP\DVDO��
ODUÕQ�]HQJLQ�ELU�ND\QD÷ÕGÕU� ������3XQLFD�JUDQDWXP��QDU��YH�
RQX�ROXúWXUDQ�HOODJLF�DVLW�XPXW�YHULFL� IDUPDNRORMLN�HWNLOHUL�
QHGHQL\OH� VRQ�]DPDQODUGD�GDKD� ID]OD�GLNNDWH� DOÕQPDNWDGÕU��
1DU�NDEX÷X��WRSODP�PH\YH�D÷ÕUOÕ÷ÕQÕQ�������¶XQX�ROXúWXUXU�
YH�ÀDYRQRLGOHU��DQWRVL\DQLQ��NDWHúLQ�YH�GL÷HU�NRPSOHNV�ÀD-
YRQRLGOHU���HOODJLN�DVLW��JDOOLN�DVLW��SXQLFDODJLQ�YH�SXQLFDOLQ�
JLEL�ELUoRN�IHQROLN�ELOHúLN�LoHULU��/LWHUDW�UGH�HOODJLN�DVLWLQ�ELU�
DQWLLQÀDPDWXDU�� DQWLNDQVHU� YH� DQWLRNVLGDQ� DMDQ� RODUDN� NR-
UX\XFX�HWNLOHUL�ELOGLULOPHNWHGLU�������
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<HúLO�dD\��&DPHOOLD�6LQHQVLV�
<HúLO�oD\��FDPHOOLD�VLQHQVLV�ELWNLVLQLQ�\DSUDNODUÕQÕQ�LúOHQPH-
VL\OH��UHWLOLU� YH�'�Q\D� oDSÕQGD�SRS�OHU� RODUDN� W�NHWLOPHN-
WHGLU��<HúLO� oD\ÕQ� DQWLNDQVHU�� DQWLREH]LWH�� DQWLGL\DEHWLN�� DQ-
WLNDUGL\RYDVN�OHU�� DQWLHQIHNVL\|]�� DQWLQ|URGHMHQHUDWLI� JLEL�
LQVDQ� VD÷OÕ÷Õ� �]HULQGH�\DUDUOÕ� HWNLOHUL� ROGX÷X�J|VWHULOPLúWLU��
dLQ��-DSRQ\D��.RUH�YH�.X]H\�$IULND¶QÕQ�ED]Õ�E|OJHOHULQGH�
\D\JÕQ�RODUDN�W�NHWLOPHNWHGLU�YH�J�Q�P�]GH�'�Q\DQÕQ�GL÷HU�
E|OJHOHULQGH�GH�SRS�OHUOLN�ND]DQPDNWDGÕU��<HúLO�oD\�W�NHWLPL�
LOH�WRSODP�NDQVHU�ULVNL�DUDVÕQGDNL�LOLúNL�NHVLQ�ROPDPDNOD�ELU-
OLNWH�-DSRQ\D¶GD���������NLúLQLQ������\ÕO�ER\XQFD�L]OHQGL÷L�
ELU� oDOÕúPDGD� J�QGH� EHú� ¿QFDQ� YH� �]HUL� \HúLO� oD\� W�NHWHQ�
ELUH\OHUGH��ELU�¿QFDQGDQ�D]�W�NHWHQOHUH�J|UH�W�P�QHGHQOHUH�
ED÷OÕ�|O�P�ULVNLQGH�D]DOPD�VDSWDQPÕúWÕU��2UWD�G�]H\GH�\HúLO�
oD\� W�NHWLPL�� NDGÕQODUGD� WRSODP� NDQVHU� YH� VROXQXP� \ROX�
KDVWDOÕ÷Õ� |O�P� ULVNLQL� D]DOWPÕúWÕU� ������ <HúLO� oD\GDNL� SR-
OLIHQROOHU�SURVWDW��PHPH��\HPHN�ERUXVX��DNFL÷HU�YH�PHVDQH�
NDQVHUL�ULVNLQL�D]DOWDELOLU������

.HNLN��7K\PXV�9XOJDULV�

.HNLN�� 0ÕVÕU� G|QHPLQGHQ� EHUL� NDUGL\RSURWHNWLI�� JDVWUR-
SURWHNWLI�� DQWLLQÀDPDWXDU� YH� LPP�QRPRG�ODW|U� DNWLYLWHOHUL�
LOH�ELOLQHQ�*�QH\�$YUXSD�E|OJHVLQGHQ�WÕEEL�YH�PXWIDN�DPDoOÕ�
NXOODQÕODQ�ELU�ELWNLGLU��$\UÕFD�NHNLN�\D÷ÕQÕQ�DURPDWHUDSL�\|Q-
WHPL�RODUDN�WRSLNDO�NXOODQÕPÕ��URPDWL]PDO�D÷UÕODUÕ�YH�VL\DWLN�
D÷UÕODUÕ�WHGDYL�HWPHN�LoLQ�NXOODQÕOPÕúWÕU������

6DUÕPVDN��$OOLXP�6DWLYXP�
6DUÕPVDN� '�Q\D� oDSÕQGD� oHúLWOL� úHNLOOHUGH� NXOODQÕOPDN-
WDGÕU��'�Q\D�.DQVHU�$UDúWÕUPD�)RQX��:&)5��YH�$PHULNDQ�
.DQVHU�$UDúWÕUPD� (QVWLW�V�� �$,&5��� VDUÕPVDN� W�NHWLPLQLQ�
NRORUHNWDO�NDQVHUH�NDUúÕ�SRWDQVL\HO�RODUDN�ROXPOX�ELU�HWNLVL�
ROGX÷XQX�EHOLUWPLúWLU��%D]Õ�oDOÕúPDODU�VDUÕPVDN�W�NHWLPLQLQ�
NRORUHNWDO�NDQVHUOHUL�D]DOWWÕ÷ÕQÕ�|QH�V�UPHNWHGLU��)DNDW�OLWHU-
DW�U�LQFHOHQGL÷LQGH�EX�NRQXGD�ELU�NHVLQOLNWHQ�EDKVHGLOHPH-
PHNWHGLU�������

.HWHQ�7RKXPX��/LQXP�8VLWDWLVVLPXP�

.HWHQ� WRKXPXQXQ� DQWLDOHUMLN�� DQWLEDNWHUL\HO� |]HOOLNOHUL� EX-
OXQPDNWDGÕU��$VWÕP��.2$+�JLEL�VROXQXP�\ROX�KDVWDOÕNODUÕQ-
GD�VÕNOÕNOD�NXOODQÕOPDNWDGÕU��.HWHQ�WRKXPX�DúÕUÕ�NXOODQÕOÕUVD�
LVKDO��JD]��PLGH�EXODQWÕVÕ��VROXQXP�KÕ]Õ�DUWÕúÕ��KH\HFDQ��VHQ-
GHOHPH��KDOVL]OLN��IHOo�YH�NDVÕOPDODUD�QHGHQ�RODELOLU��2OJXQ-
ODúPDPÕú�NHWHQ�WRKXPX�]HKLUOLGLU��+DPLOH�YH�HP]LUHQ�DQQH��
OHUGH�� SURVWDW� NDQVHULQGH� NHWHQ� WRKXPXQXQ� NXOODQÕOPDPDVÕ�
JHUHNPHNWHGLU������

$GDoD\Õ��6DOYLD�2I¿FLQDOLV�
%X�ELWNLGH�EXOXQDQ�¿WR|VWURMHQ�ÀDYRQRLGOHU��PHQRSR]�VHPS-
WRPODUÕQÕ�D]DOWPDN�LoLQ�NXOODQÕOÕU��$GDoD\Õ�HNVWUDNWÕQÕQ�VÕFDN�
EDVPDVÕ��JHFH�WHUOHPHVL��NDOS�oDUSÕQWÕVÕ��NDV�YH�HNOHP�D÷UÕVÕ��
GHSUHV\RQ�� DQNVL\HWH�� X\NX� ER]XNOXNODUÕQD� ID\GD� VD÷ODGÕ÷Õ�
VDSWDQPÕúWÕU������

,KODPXU��7LOLD�
,KODPXU� JHQHOOLNOH� $YUXSD¶GD� \HWLúPHNWHGLU�� )DUPDV|WLN�
RODUDN� \D\JÕQ� NXOODQÕPD� VDKLS� RODQ� ÕKODPXUXQ� oLoHNOHUL��
ÀDYRQRLGOHU� YH� WDQHQOHU� LoHULU�� /LWHUDW�UGH� DQWLQRVLVHSWLI��

DQWLLQÀDPDWXDU��DQWLPLNUREL\DO�|]HOOLNOHUH�VDKLS�ROGX÷X�EH-
OLUWLOPHNWHGLU��+D\YDQODUGD�\DSÕODQ�oDOÕúPDGD�ÕKODPXUXQ�OHQ-
IRPD�K�FUH�GL]LVL�YH�OHQIRVLWOHUGH�DQWLW�PRUDO�HWNLOHUL�UDSRU�
HGLOPLúWLU��,KODPXU�oD\Õ��VLQLUOHUL�\DWÕúWÕUÕU�YH�NDQ�GRODúÕPÕQÕ�
G�]HQOHU����������

h]�P�dHNLUGH÷L��3URF\DQLGLQ�
h]�P�oHNLUGH÷L��NDQVHUGHQ�NRUXQPDGD��SHULIHULN�YHQ|]�\HW-
PH]OLNWH��VROXQXP�\ROX�KDVWDOÕNODUÕQGD�YH�ED÷ÕúÕNOÕN�VLVWHPL-
QL�J�oOHQGLUPHN�LoLQ�NXOODQÕOPDNWDGÕU������

=HUGHoDO��&XUFXPD�/RQJD�
=HUGHoDO��+LQGLVWDQ�PHQúHLOL� ELU� EDKDUDWWÕU��(VNL� ]DPDQODU-
GDQ� EHUL� JHOHQHNVHO� dLQ� N�OW�U�QGH� YH�$\XUYHGD� WÕEEÕQGD�
NXOODQÕOPÕúWÕU��=HUGHoDO��LoHULVLQGH�EXOXQDQ�EL\RDNWLI�NXUNX-
PLQRLGOHU��FXUFXPLQ��GHPHWKR[\FXUFXPLQ��YH�ELVGHPHWRNVL-
NXUNXPLQ�� QHGHQL\OH� VRQ� \ÕOODUGD� E�\�N� LOJL� J|UPHNWHGLU��
/DERUDWXYDU�oDOÕúPDODUÕ�]HUGHoDOÕQ�DQWLRNVLGDQ�YH�DQWLLQÀD-
PDWXDU� HWNLOHULQL� J|VWHUPLúWLU� ������$\UÕFD� ED]Õ� oDOÕúPDODU�
]HUGHoDOÕQ�EDú�ER\XQ�NDQVHUL�YH�NRORUHNWDO�NDQVHU�JHOLúLPLQH�
NDUúÕ� NLP\DVDO� NRUX\XFX� ELU� HWNLVL� ROGX÷XQX� J|VWHUPLúWLU��
%XQXQ� \DQÕQGD� EDú�ER\XQ� NDQVHUOHUL� YH�PHPH� NDQVHULQGH�
]HUGHoDOÕQ�� UDG\DV\RQD� ED÷OÕ� FLOW� UHDNVL\RQODUÕQÕ� D]DOWWÕ÷Õ�
VDSWDQPÕúWÕU������

.DUDGXW��0RUXV�1LJUD�
(WNL� PHNDQL]PDVÕ� NHVLQ� ROPDPDNOD� ELUOLNWH� oDOÕúPDODUGD��
NDUDGXWXQ� PH\YH� YH� \DSUDNODUÕQÕQ� ODNVDWLI�� EDOJDP� V|N-
W�U�F��� VHGDWLI�� GL�UHWLN�� KLSRJOLVHPLN�� DQDOMH]LN� YH� DQWLLQ-
ÀDPDWXDU�|]HOOLNOHUL�EXOXQGX÷X��D\UÕFD�IDUHQMLW�YH�JDVWURLQ-
WHVWLQDO�LQÀDPDWXDU�KDVWDOÕNODUÕQ�WHGDYLVLQGH�ROXPOX�HWNLOHUL�
ROGX÷X�ELOGLULOPLúWLU�������

=HQFH¿O��=LQJLEHU�2I¿FLQDOH�
=HQFH¿OLQ� JHQHOOLNOH�PLGH� EXODQWÕVÕ� YH� NXVPD� LoLQ� ID\GDOÕ�
ROGX÷X�VDYXQXOPDNWDGÕU��%XQXQOD�ELUOLNWH��EX�GXUXP�LoLQ�HW-
NLOL�ROXS�ROPDGÕ÷Õ�KDOD�ELU�WDUWÕúPD�NRQXVXGXU��=HQFH¿OLQ�ED]Õ�
LODoODUOD�ELUOLNWH�NXOODQÕOGÕ÷ÕQGD�PLGH�EXODQWÕVÕQÕ�N|W�OHúWLUG-
L÷L�EXOXQPXúWXU�������

3DSDW\D��$VWHUDFHDH�
/LWHUDW�UGH� SDSDW\DQÕQ� DQWLLQÀDPDWXDU�� DQWLPLNUREL\DO� DN-
WLYLWHOHUH� VDKLS� ROGX÷X� ELOLQPHNWHGLU�� <DUD� L\LOHúPHVL�� EDú�
D÷UÕVÕ�� PLGH� UDKDWVÕ]OÕNODUÕ�� |NV�U�N�� JRQRUH�� URPDWL]PDO�
D÷UÕODU�JLEL�SHN�oRN�DODQGD�NXOODQÕOPDNWDGÕU������

d|UHN�2WX��1LJHOOD�6DWLYD�
d|UHN� RWXQXQ� DQWLRNVLGDQ�� DQWLLQÀDPDWXDU�� LPP�QR-
PRG�ODW|U��DQWLNDQVHU��Q|URSURWHNWLI��DQWLPLNUREL\DO��DQWLKL��
SHUWDQVLI��NDUGL\RSURWHNWLI��DQWLGL\DEHWLN��JDVWURSURWHNWLI��QH-
IURSURWHNWLI���KHSDWRSURWHNWLI�|]HOOLNOHUL�EXOXQPDNWDGÕU�������
d|UHN� RWXQXQ� DNWLI� ELOHúHQL� RODQ� WLPRNLQRQXQ� DQWLNDQVHU�
|]HOOLNOHUL�LQ�YLYR�YH�LQ�YLWUR�oDOÕúPDODUOD�VDSWDQPÕúWÕU������
 
*LQVHQJ��3DQD[�*LQVHQJ�
.DQVHULQ� |QOHQPHVL�� ED÷ÕúÕNOÕN� VLVWHPLQLQ� J�oOHQGLULOPHVL��
¿]LNVHO�YH�]LKLQVHO�IRQNVL\RQODUÕQ�G�]HQOHQPHVL�JLEL�VHEHS��
OHUOH�JLQVHQJ�NXOODQÕOPDNWDGÕU��'L\DUH��EDú�D÷UÕVÕ��KLSHUWDQ-
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VL\RQ��LQVRPQLD��EXODQWÕ���ULQHU�UHWDQVL\RQ��SÕKWÕODúPD�ULVNL��
NDQDPD\D�H÷LOLP�JLEL�\DQ�HWNLOHUL�EXOXQPDNWDGÕU�������

(NLQH]\D��(FKLQDFHD�
(NLQH]\D� |]HOOLNOH� YLUDO� HQIHNVL\RQODUD� NDUúÕ� $YUXSD� YH�
.X]H\�$PHULND¶GD�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��(NLQH]\D�
HNVWUDNWODUÕQÕQ�YLU�V�ND\QDNOÕ�KDVWDOÕNODUÕQ�WHGDYLVL�LoLQ�NXO-
ODQÕPÕ��ED]Õ�oDOÕúPDODUÕQ�DQWLYLUDO�DNWLYLWH�RODUDN�DYDQWDMODUÕ�
ROGX÷XQX�ELOGLUGLNWHQ�VRQUD�WRSOXPGD�\D\JÕQODúPÕúWÕU��%XQD�
NDUúÕQ��DQWLLQÀDPDWXDU�YH\D�LPP�QRVWLP�ODW|U�HWNLOHUL�ROXS�
ROPDGÕ÷Õ�WDUWÕúPDOÕGÕU�������
%D]Õ�*(7$7�\|QWHPOHULQLQ�NDQVHU�WHGDYLVLQGH�GHVWHNOH\LFL�
WHGDYLOHU�RODUDN� ID\GDODUÕ�J|VWHULOPLú�ROVD�GD��ED]Õ�*(7$7�
\|QWHPOHUL� NDQVHU� WHGDYLVLQGH� HWNLVL]� RODELOPHNWH� YH\D�
JHOHQHNVHO� NDQVHU� WHGDYLOHUL� LOH� ROXPVX]� HWNLOHúLPH� JLUH-
ELOPHNWHGLU� ������ /LWHUDW�UGH� NDQVHU� KDVWDODUÕQGD�� |]HOOLNOH�
ELWNLVHO� ND\QDNOÕ� *(7$7� NXOODQÕPÕQÕQ� LODo� HWNLOHúLPOHULQH�
\RO� DoDELOGL÷L� YH� EX� ELWNLOHULQ� WHGDYL� V�UHFLQL� ROXPVX]� HW-
NLOH\HELOGL÷L� YXUJXODQPDNWDGÕU� ������ .DQVHU� KDVWDODUÕ� ED]Õ�
LODo� W�UOHULQL� NXOODQGÕNODUÕQGD� LODoODU� YH� *(7$7� HWNLOHúLPL�
VRQXFX� NDUDFL÷HU� WUDQVSODQWDV\RQX� JHUHNWLUHQ� FLGGL� KHSD-
WRWRNVLVLWH\H�YH�KDWWD�|O�P�JLEL�SRWDQVL\HO�ULVNOHU�EXOXQPDN-
WDGÕU�������<DSÕODQ�oDOÕúPDODUGD�\DOQÕ]�NHPRWHUDSL\H�NÕ\DVOD��
NHPRWHUDSL�YH�ELWNLVHO��U�QOHULQ�ELUOLNWH�NXOODQÕPÕQÕQ�|QHPOL�
|Oo�GH� W�P|U�� EDVNÕODPDGD�� UHPLV\RQ� VD\ÕVÕQÕ� D]DOWPDGD�
GDKD� HWNLQ� ROGX÷X� VDSWDQPÕúWÕU�� %XQXQ� \DQÕQGD� NHPRWHUD-
SL�LODoODUÕ�oRN�VD\ÕGD�DGYHUV�UHDNVL\RQD�QHGHQ�RODELOLU�������
6DUÕPVDN��(�YLWDPLQL��JLQVHQJ�YE���U�QOHU��DQWLSODWHOHW�HWNLQ-
OL÷H� YH� NDQDPD� SUREOHPOHULQH� QHGHQ� RODELOLU��%D]Õ� ELWNLVHO�
�U�QOHULQ�NRQWUROV�]�úHNLOGH�W�NHWLOPHVL�NDUDFL÷HU�YH�E|EUHN�
\HWPH]OL÷LQH�YH�KDWWD�|O�PH�\RO�DoDELOLU��g]HOOLNOH�NHPRWHU-
DSL�J|UHQ�KDVWDODUGD�ROXPVX]�VRQXoODU�RUWD\D�oÕNDELOLU��.DQ��
VHU� KDVWDODUÕQÕQ� *(7$7� \|QWHPL� RODUDN� NXOODQGÕ÷Õ� ELWNLOHU�
KHP� GLUHNW� WRNVLN� HWNL� \ROX\OD� KHP� GH� NDQVHU� WHGDYLVLQGH�
NXOODQÕODQ�oHúLWOL� LODoODUOD�HWNLOHúLPH�JLUHUHN�WHGDYL�V�UHFLQL�
ROXPVX]� HWNLOH\HELOLU��$OHUMLN� UHDNVL\RQODU�� JDVWURLQWHVWLQDO�
\DNÕQPDODU�� FLOW� UHDNVL\RQODUÕ�� IRWRVHQVLWLYLWH� YH�KHSDWRWRN-
VLVLWH�*(7$7�NXOODQDQ�KDVWDODUGD�\D\JÕQ�J|U�OHQ�\DQ�HWNL��
OHUGLU�������%D]Õ�ELWNLOHULQ�|]HOOLNOH�ED]Õ�NHPRWHUDSL�LODoODUÕ�
LOH�NRPELQDV\RQXQGD�LODoODUÕQ�HWNLVLQL�D]DOWDELOHFH÷L�YH�FLGGL�
NDUDFL÷HU�WRNVLVLWHVLQH�QHGHQ�RODELOHFH÷L�ELOGLULOPLúWLU�������
/LWHUDW�UGH� SHN� oRN� oDOÕúPDGD� NDQVHU� KDVWDODUÕQGD� HQ� VÕN�

NXOODQÕODQ�*(7$7�\|QWHPLQLQ�¿WRWHUDSL�ROGX÷X�J|U�OP�úW�U�
����� ����� .XOODQÕODQ� *(7$7� \|QWHPOHUL� �ONHGHQ� �ONH\H��
N�OW�UHO� IDUNOÕOÕNODUD� J|UH� GH÷LúHELOPHNWHGLU�� %DWÕ� WRSOXP-
ODUÕQGD�HQ�VÕN�NXOODQÕODQ�*(7$7�\|QWHPOHUL��PXOWLYLWDPLQOHU��
PHGLWDV\RQ��KLSQRWHUDSL��KRPHRSDWL��JHYúHPH�HJ]HUVL]OHUL�YH�
DURPDWHUDSL�LNHQ�GR÷X�WRSOXPODUÕQGD�GDKD�oRN�¿WRWHUDSL�|Q�
SODQD�oÕNPDNWDGÕU�������)LWRWHUDSLQLQ�\D\JÕQ�NXOODQÕOPDVÕQGD�
XFX]�YH�NROD\�HULúLOHELOLU�ROPDVÕ�HWNLOL�RODELOLU��.�OW�UHO�|]HO-
OLNOHU�YH�SHN�oRN�ELWNL\H�GR÷DGD��FUHWVL]�XODúÕOPDVÕ�EXQXQ�
HQ�|QHPOL�VHEHEL�RODELOLU��%LU�EDúND�|QHPOL�NRQX�LVH�EX�\|Q-
WHPOHULQ� �]HULQGH� KHUKDQJL� ELU� NRQWURO�Q� EXOXQPDPDVÕ� YH�
\DSÕODQ�X\JXODPDODUÕQ�NDQÕWD�GD\DOÕ�ROPDPDVÕGÕU��*HQHOOLNOH�
DNWDUODUGDQ�WHPLQ�HGLOHQ�ELWNLVHO�PDWHU\DOLQ�NXOODQÕOPDVÕQGD-
NL�DQD�VRUXQ��ELWNLOHUGH�IRWRVHQWH]�VRQXFX�ROXúDQ�oRN�VD\ÕGD�
PHWDEROLWLQ�ELU�DUDGD�ROPDVÕGÕU��+HU�ELU�ELOHúL÷LQ�NXOODQÕODQ�
PLNWDUD�ED÷OÕ�RODUDN�WHGDYL�HGLFL�\D�GD�WRNVLN�HWNLVL�V|]�NRQX-
VX� RODELOLU�� %X� VHEHSOH�� ³GR÷DOVD� ]DUDUVÕ]GÕU´� úHNOLQGH� ELU�
G�ú�QFH�ROGXNoD�KDWDOÕGÕU�������

6218d
6RQXo� RODUDN�� J�Q�P�]GH� J�QFHO� YH� PRGHUQ� WHGDYL� \|Q-
WHPOHULQLQ�JLGHUHN�DUWDQ�RUDQGD�NXOODQÕPD�JLUPHVL�YH�WHGD-
YL� VRQXoODUÕQÕQ� \�]� J�OG�U�F�� ROPDVÕ� JHUoH÷LQLQ� \DQÕQGD�
NDQVHU� KDVWDODUÕQGD� ¿WRWHUDSLQLQ� NXOODQÕP� RUDQODUÕQÕQ� \�N-
VHN����������ROGX÷X�ELOLQPHNWHGLU����������)LWRWHUDSL�NXO-
ODQÕPÕ�NRQXVXQGD�\DSÕODFDN�JHQLú� oDSOÕ� oDOÕúPDODU� LOH� HOGH�
HGLOHQ� VRQXoODUÕQ�SD\ODúÕPÕ� LOH� WRSOXP�ELOLQoOHQGLULOPHVLQH�
NDWNÕ�VD÷ODQDFD÷Õ�JLEL�EX�WHGDYL�\|QWHPOHULQH�ED÷OÕ�ROXúDEL-
OHFHN�ROXPVX]�GXUXPODUGDQ�ELUH\OHULQ�NRUXQPDVÕ�P�PN�Q�
RODELOHFHNWLU� ������%X�VRQXoODU�GR÷UXOWXVXQGD�|QHULOHULPL]��
NDQVHU� KDVWDODUÕ� DUDVÕQGD� ¿WRWHUDSL� NXOODQÕPÕQÕQ� \D\JÕQOÕ÷Õ�
YH� ¿WRWHUDSLQLQ� NRQYDQVL\RQHO� WHGDYLGH� NXOODQÕODQ� LODoODU-
OD� SRWDQVL\HO� HWNLOHúLPOHUL� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�� VD÷OÕN�
SURIHV\RQHOOHULQLQ�EX�NRQXQXQ�IDUNÕQGD�ROPDODUÕ�YH�NDQVHU�
KDVWDODUÕQÕ�JHOHQHNVHO�YH�WDPDPOD\ÕFÕ�WÕS�X\JXODPDODUÕQÕ�NXO-
ODQÕP�GXUXPODUÕ�KDNNÕQGD�VRUJXODPDODUÕ��EX�X\JXODPDODUÕQ�
VD÷OÕN� SURIHV\RQHOLQH� GDQÕúÕOPDGDQ� NXOODQÕOPDPDVÕ� JHUHN-
WL÷L��SRWDQVL\HO�ID\GD�YH�]DUDUODUÕ�KDNNÕQGD�ELOJLOHQGLULOPHVL�
|QHULOHELOLQLU������
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

.DVK\DS�$.��'XEH\�6.��0ROHFXODU�PHFKDQLVPV�LQ�
FDQFHU�GHYHORSPHQW��,Q��-DLQ�%��3DQGH\�6��HGV��8Q-
GHUVWDQGLQJ�&DQFHU��$FDGHPLF�3UHVV������������

7XUDQ�*%��<DQPLV�6��*XQGX]�2UXF�)��&DQFHU�SD-
WLHQWV¶�XVH�RI�FRPSOHPHQWDU\�DQG�DOWHUQDWLYH�WUHDW-
PHQWV�� ,QWHUQDWLRQDO� -RXUQDO� RI� &DULQJ� 6FLHQFHV�
���������������������

,QWHUQDWLRQDO�$JHQF\�IRU�5HVHDUFK�RQ�&DQFHU��(V-
WLPDWHG�QXPEHU�RI�QHZ�FDVHV�IURP������WR�������
%RWK�VH[HV��DJH�>�����@�������>FLWHG������-DQ���@��
$YDLODEOH� IURP�� KWWSV���JFR�LDUF�IU�WRPRUURZ�HQ�
GDWDYL]�LVRW\SH"W\SHV �	VH[HV �	PRGH SRSX-
ODWLRQ	JURXSBSRSXODWLRQV �	PXOWLSOHBSRSXOD-
WLRQV �	PXOWLSOHBFDQFHUV �	FDQFHUV ��	SRSX-
ODWLRQV ���B���B���B���B���B���

7DHIHKVKRNU�6��3DUKL]NDU�$��+D\DWL�6��0RXVDSRXU�
0��0DKPRXGSRXU�$��(OHLG�/��5DKPDQSRXU�'��)DW-
WDKL�6��6KDEDQL�+��7DHIHKVKRNU�1��&DQFHU�LPPXQR-
WKHUDS\��FKDOOHQJHV�DQG�OLPLWDWLRQV��3DWKRORJ\���5H-
VHDUFK�DQG�3UDFWLFH������������������

.LP�'��6XQJ�6+��6KLQ�6��3DUN�0��7KH�HIIHFW�RI�FDQ-
FHU� RQ� WUDGLWLRQDO�� FRPSOHPHQWDU\� DQG� DOWHUQDWLYH�
PHGLFLQH�XWLOL]DWLRQ�LQ�.RUHD��D�¿[HG�HIIHFW�DQDO\VLV�
XVLQJ�.RUHD�+HDOWK�3DQHO�GDWD��%0&�&RPSOHPHQ-
WDU\�0HGLFLQH�DQG�7KHUDSLHV������������������

0DR�--��3LOODL�**��$QGUDGH�&-��/LJLEHO�-$��%DVX�
3��&RKHQ�/��.KDQ�,$��0XVWLDQ�.0��3XWKL\HGDWK�5��
'KLPDQ�.6��/DR�/��*KHOPDQ�5��*XLGR�3&��/RSH]�
*��*DOOJR�3HUH]�')��6DOLFUXR�/$�� ,QWHJUDWLYH�RQ-
FRORJ\��$GGUHVVLQJ�WKH�JOREDO�FKDOOHQJHV�RI�FDQFHU�
SUHYHQWLRQ�DQG�WUHDWPHQW��&$�&DQFHU�-�&OLQ�������
��������������

6D÷OÕN�%DNDQOÕ÷Õ��*HOHQHNVHO�9H�7DPDPOD\ÕFÕ�7ÕS�
8\JXODPDODUÕ�<|QHWPHOL÷L�������������>FLWHG������
-DQ���@��$YDLODEOH� IURP��KWWSV���ZZZ�UHVPLJD]HWH�
JRY�WU�HVNLOHU��������������������KWP��

+HLQULFK� 0�� 3K\WRWKHUDS\�� (QF\FORSHGLD� %ULWDQ-
QLFD�� >FLWHG������ -DQ���@��$YDLODEOH� IURP��KWWSV���
ZZZ�EULWDQQLFD�FRP�VFLHQFH�SK\WRWKHUDS\�

8]XQ�0%��$\NDo�*��g]oHOLND\�*��%LWNLVHO��U�QOHU-
LQ�\DQOÕú�NXOODQÕPÕ�YH�]DUDUODUÕ��0HUVLQ�hQLYHUVLWHVL�
7ÕS�)DN�OWHVL�/RNPDQ�+HNLP�7ÕS�7DULKL�YH�)RONORU-
LN�7ÕS�'HUJLVL����������������

8÷XUOX�0��hVW��<��'D÷FÕR÷OX�%)��2QLRQ� �EXOEXV�
DOOLL�FHSDH��DQG�JDUOLF��EXOEXV�DOOLL�VDWLYL��XVH�LQ�SK\-
WRWKHUDS\��$QNDUD�0HGLFDO�-RXUQDO����������������

(6&23��7KH�6FLHQWL¿F�)RXQGDWLRQ�IRU�+HUEDO�0H-
GLFLQDO� 3URGXFWV�� >FLWHG� ����� -DQ� ��@�� $YDLODEOH�
IURP��KWWSV���HVFRS�FRP��

-DFHYLþLǌWơ� (�� 0LQHOJDLWơ� 5�� /LXWNDXVNLHQơ� 6��
Complementary and alternative medicine remedies 
LQ�WKH�WUHDWPHQW�RI�RQFRORJLFDO�SDWLHQWV�±�SRVVLEOH�
DGYHUVH� HIIHFWV� DQG� LQWHUDFWLRQV�ZLWK� GUXJV�� D� OLW-
HUDWXUH�UHYLHZ��-RXUQDO�RI�0HGLFDO�6FLHQFHV�������
������������

*LUDUG�/��9RKUD�6��(WKLFV�RI�8VLQJ�+HUEDO�0HGL-
FLQH� DV� 3ULPDU\� RU�$GMXQFW�7UHDWPHQW� DQG� ,VVXHV�
RI� 'UXJ�+HUE� ,QWHUDFWLRQ�� ,Q�� %HQ]LH� ,))��:DFK-
WHO�*DORU� 6�� HGV�� +HUEDO� 0HGLFLQH�� %LRPROHFXODU�
DQG�&OLQLFDO�$VSHFWV��%RFD�5DWRQ��)/���&5&�3UHVV�
7D\ORU�	�)UDQFLV�&RS\ULJKW��������E\�7D\ORU�DQG�
)UDQFLV�*URXS��//&��������

'DúWDQ�1��$WWLWXGH�DQDO\VLV�DJDLQVW�WUDGLWLRQDO�DQG�
FRPSOHPHQWDU\�PHGLFLQH��DQ�DSSOLFDWLRQ�VSHFL¿F�WR�
&RYLG�����3DNLVWDQ�-RXUQDO�RI�0HGLFDO�DQG�+HDOWK�
6FLHQFHV������������������

'KRXLEL�5��$IIHV�+��%HQ�6DOHP�0��+DPPDPL�6��
6DKQRXQ�=��=HJKDO�.0��.VRXGD�.��6FUHHQLQJ�RI�
SKDUPDFRORJLFDO� XVHV� RI�8UWLFD� GLRLFD� DQG� RWKHUV�
EHQH¿WV��3URJ�%LRSK\V�0RO�%LRO������������������

)DWWDKL� 6�� *KDGDPL� (��$VRXUL�0��0RWHYDOL]DGHK�
$UGHNDQLG�$��$NKDYDQ�1LDNL�+��8UWLFD�GLRLFD� LQ-
KLELWV�FHOO�JURZWK�DQG�LQGXFHV�DSRSWRVLV�E\�WDUJHW-
LQJ�2UQLWKLQH�GHFDUER[\ODVH�DQG�$GHQRVLQH�GHDP-
LQDVH�DV�NH\�UHJXODWRU\�HQ]\PHV�LQ�DGHQRVLQH�DQG�
SRO\DPLQHV� KRPHRVWDVLV� LQ� KXPDQ� EUHDVW� FDQFHU�
FHOO� OLQHV�� &HOO� 0RO� %LRO� �1RLV\�OH�JUDQG�� ������
��������������

9XþLü�9��*UDEHå�0��7UFKRXQLDQ�$��$UVLü�$��&RPSR-
VLWLRQ�DQG�SRWHQWLDO�KHDOWK�EHQH¿WV�RI�SRPHJUDQDWH��
$�UHYLHZ��&XUU�3KDUP�'HV�����������������������

%DUDGDUDQ� 5DKLPL� 9�� *KDGLUL� 0�� 5DPH]DQL� 0��
$VNDUL�95��$QWLLQÀDPPDWRU\� DQG� DQWL�FDQFHU� DF-
WLYLWLHV�RI�SRPHJUDQDWH�DQG� LWV�FRQVWLWXHQW��HOODJLF�
DFLG��(YLGHQFH� IURP� FHOOXODU�� DQLPDO�� DQG� FOLQLFDO�
VWXGLHV��3K\WRWKHU�5HV����������������������

$EH�6.��6DLWR�(��6DZDGD�1��7VXJDQH�6��,WR�+��/LQ�
<��7DPDNRVKL�$��6DGR�-��.LWDPXUD�<��6XJDZDUD�<��
7VXML�,��1DJDWD�&��6DGDNDQH�$��6KLPD]X�7��0L]RXH�
7��0DWVXR�.��1DLWR�0��7DQDND�.��,QRXH�0��*UHHQ�
WHD�FRQVXPSWLRQ�DQG�PRUWDOLW\�LQ�-DSDQHVH�PHQ�DQG�
ZRPHQ��D�SRROHG�DQDO\VLV�RI�HLJKW�SRSXODWLRQ�EDVHG�
FRKRUW� VWXGLHV� LQ� -DSDQ� (XU� -� (SLGHPLRO� ������
���������������
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

7RSX]�(��.DQVHUGH�$OWHUQDWLI�YH�7DPDPOD\ÕFÕ�7ÕS�
�%LOLPVHO� <DNODúÕP�� øVWDQEXO�� øOHWLúLP� <D\ÕQODUÕ��
�����

3DWLO� 60�� 5DPX�5�� 6KLUDKDWWL� 36�� 6KLYDPDOOX� &��
$PDFKDZDGL�5*��$� V\VWHPDWLF� UHYLHZ� RQ� HWKQR-
SKDUPDFRORJ\��SK\WRFKHPLVWU\�DQG�SKDUPDFRORJL-
FDO�DVSHFWV�RI�7K\PXV�YXOJDULV�/LQQ��+HOL\RQ�������
�����H�������

=KRX�;��4LDQ�+��=KDQJ�'��=HQJ�/��*DUOLF�LQWDNH�
DQG�WKH�ULVN�RI�FRORUHFWDO�FDQFHU��$�PHWD�DQDO\VLV��
0HGLFLQH��%DOWLPRUH��������������H�������

=DLGL�=��.DWDQ��/LQXP�8VLWDWLVVLPXP�/LQQ���$�3R-
WHQW�8QDQL�7KHUDSHXWLF�$JHQW�)RU�5HVSLUDWRU\�7UDFW�
'LVHDVHV�� ,QWHUQDWLRQDO� -RXUQDO�RI�3KDUPDFRJQRV\�
�����������������

=HLGDEDGL� $�� <D]GDQSDQDKL� =�� 'DEEDJKPDQHVK�
0+��6DVDQL�05��(PDPJKRUHLVKL�0��$NEDU]DGHK�
0��7KH�HIIHFW�RI�6DOYLD�RI¿FLQDOLV�H[WUDFW�RQ�V\PS-
WRPV�RI�ÀXVKLQJ��QLJKW�VZHDW��VOHHS�GLVRUGHUV��DQG�
VFRUH�RI�IRUJHWIXOQHVV�LQ�SRVWPHQRSDXVDO�ZRPHQ��-�
)DPLO\�0HG�3ULP�&DUH���������������������

$O�EHGKDZL�0��'DNKHHO�0��7KH�HIIHFW�RI�SXUL¿HG�
ÀDYRQRLGV��WDQQLQV��RI�WLOLD�ÀRZHU�RQ�WKH�SUROLIHUD-
WLRQ�DQG�WKH�PLJUDWLRQ�DFWLYLW\�RI�FDQFHU�FHOOV�3ODQW�
$UFKLYHV�����������������

6WUH\F]HN�-��$SZHLOHU�0��6XQ�/��)LHELFK�%/��7XU-
PHULF�([WUDFW��&XUFXPD�ORQJD��0HGLDWHV�$QWL�2[-
LGDWLYH�(IIHFWV�E\�5HGXFWLRQ�RI�1LWULF�2[LGH��L126�
3URWHLQ���DQG�P51$�6\QWKHVLV�LQ�%9��0LFURJOLDO�
&HOOV��0ROHFXOHV������������������

'DZF]DN�'ĊELFND�$��.XIHO�*UDERZVND�-��%DUWRV]-
NLHZLF]�0��3HUG\DQ�$��-DVVHP�-��&RPSOHPHQWDU\�
DQG�$OWHUQDWLYH�7KHUDSLHV�LQ�2QFRORJ\��,QW�-�(QYL-
URQ�5HV�3XEOLF�+HDOWK������������

&RVWD�-&��3HUHLUD�%&��6RDUHV�($��*RQoDOYHV�1/6��
(VWHYHV�$�� 5RVVL� -XQLRU�:&5�� (IIHFWV� RI�0RUXV�
QLJUD�/��LQ�%RQH�+HDOLQJ��-RXUQDO�RI�0RUSKRORJLFDO�
6FLHQFHV����������������������

&KRL�6-��.XQZRU�6.��,P�+%��+ZDQJ�-+��&KRL�'��
+DQ� '�� 7UDGLWLRQDO� DQG� FRPSOHPHQWDU\�PHGLFLQH�
XVH� DPRQJ� FDQFHU� SDWLHQWV� LQ�1HSDO�� D� FURVV�VHF-
WLRQDO�VXUYH\��%0&�&RPSOHPHQWDU\�0HGLFLQH�DQG�
7KHUDSLHV�����������������

.RPDNHFK�5��0DWVDELVD�0*��.DQJ�<��7KH�ZRXQG�
KHDOLQJ�SRWHQWLDO� RI�$VSLOLD� DIULFDQD� �3HUV���&��'��
$GDPV��$VWHUDFHDH���(YLGHQFH�%DVHG�&RPSOHPHQ-
WDU\�DQG�$OWHUQDWLYH�0HGLFLQH����������������

<LPHU� (0�� 7XHP� .%�� .DULP�$�� 8U�5HKPDQ� 1��
$QZDU�)��1LJHOOD�VDWLYD�O���%ODFN�&XPLQ���$�SURP-
LVLQJ� QDWXUDO� UHPHG\� IRU� ZLGH� UDQJH� RI� LOOQHVVHV��
(YLGHQFH�%DVHG� &RPSOHPHQWDU\� DQG� $OWHUQDWLYH�
0HGLFLQH���������������

0DKPRXG�<.��$EGHOUD]HN�+0$��&DQFHU��7K\PR-
TXLQRQH�DQWLR[LGDQW�SUR�R[LGDQW�HIIHFW�DV�SRWHQWLDO�
DQWLFDQFHU� UHPHG\�� %LRPHG� 3KDUPDFRWKHU� ������
������������

3HNVR\� 6��'HPLUKDQ� ø��.DSODQ� 6�� ùDKLQ� 6��$UÕ|]�
'�]J�Q� $�� 7DPDPOD\ÕFÕ� YH� DOWHUQDWLI� WHGDYLQLQ�
MLQHNRORMLN� NDQVHUOHUGH� NXOODQÕPÕ�� 7�UNL\H� 6D÷OÕN�
%LOLPOHUL�YH�$UDúWÕUPDODUÕ�'HUJLVL������������������

1XJUDKD�59��5LGZDQV\DK�+��*KR]DOL�0��.KDLUDQL�
$)��$WLN�1��7UDGLWLRQDO�KHUEDO�PHGLFLQH�FDQGLGDWHV�
DV� FRPSOHPHQWDU\� WUHDWPHQWV� IRU� &29,'����� $�
UHYLHZ� RI� WKHLU�PHFKDQLVPV�� SURV� DQG� FRQV�� (YL-
GHQFH�%DVHG�&RPSOHPHQWDU\�DQG�$OWHUQDWLYH�0HG-
LFLQH���������������������

.UHPVHU�7��(YDQV�$-��0RRUH�$��/X[IRUG�.��%HJ-
ELH�6��%HQVRXVVDQ�$��0DULJOLDQL�5��=RUEDV�+��8VH�
RI�FRPSOHPHQWDU\� WKHUDSLHV�E\�$XVWUDOLDQ�ZRPHQ�
ZLWK�EUHDVW�FDQFHU��������������������

$EXHOJDVLP�.$��$OVKDUKDQ�<��$OHQ]L�7��$OKD]]DQL�
$��$OL�<=��-D]LHK�$5��7KH�XVH�RI�FRPSOHPHQWDU\�
DQG�DOWHUQDWLYH�PHGLFLQH�E\�SDWLHQWV�ZLWK�FDQFHU��D�
FURVV�VHFWLRQDO�VXUYH\�LQ�6DXGL�$UDELD��%0&�&RP-
SOHPHQW�$OWHUQ�0HG�����������������

<DQ�$��:HL�;/��=KHQJ�+<��;LH�.5��<DQ�;��=KDR�
6%��/LX�=+���7KH�SRWHQWLDO�RI�FRPSOHPHQWDU\�DQG�
DOWHUQDWLYH�PHGLFLQH�FRPELQDWLRQ�FKHPRWKHUDS\�LQ�
WKH� WUHDWPHQW�RI�QRQ�VPDOO� FHOO� OXQJ�FDQFHU��'UXJ�
&RPE�7KHU��������������

(UHQ�7��øPDPR÷OX�*ø��.DUDoLQ�&��=H\QHOJLO�(��ùD-
KLQOL�+��&LOELU�(��<D]ÕOÕWDú�'�� øVDN�g$��7XUNHU�6��
3HUNLQ� 3�� 6|NPHQ� )&��$OWÕQEDú� 0�� ,QYHVWLJDWLRQ�
RI� FOLQLFDO� IHDWXUHV� DQG� WKH� XVH� RI� FRPSOHPHQWD-
U\� DQG� DOWHUQDWLYH�PHGLFLQHV� LQ� FDQFHU� SDWLHQWV�� D�
VLQJOH�FHQWHU� H[SHULHQFH�� $FWD� 2QFRO� 7XU� ������
��������������

g]HU� =�� %DKoHFLR÷OX� 7XUDQ� *�� %DNÕU� (�� 'DKLOL-
\H� SROLNOLQL÷LQH� EDúYXUDQ� KDVWDODUÕQ� JHOHQHNVHO�
YH� WDPDPOD\ÕFÕ� WÕEED� NDUúÕ� WXWXPODUÕ� YH� HWNLOH\HQ�
IDNW|UOHU��6D÷OÕN�3URIHV\RQHOOHUL�$UDúWÕUPD�'HUJLVL�
�������������������
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40.

41.

42.

43.

44.

45.

46.

.DVSU]\FND�.��.XU]DZD�0��.XFKDU]�0��*RGDZVND�
0��2OHNVD�0��6WDZRZ\�0��6OXSLQVND�%RURZND�.��
6]QHN�:��*LVWHUHN�,��%RUDW\Q�1RZLFND�$��5XFLQVND�
0��2VRZLHFND�.��1DZURFNL�6��&RPSOHPHQWDU\�DQG�
DOWHUQDWLYH�PHGLFLQH�XVH�LQ�KRVSLWDOL]HG�FDQFHU�SD-
WLHQWV�VWXG\�IURP�6LOHVLD��3RODQG��,QW�-�(QYLURQ�5HV�
3XEOLF�+HDOWK�������������

g]ND\D�+��.DUDND\D�<��$VODQHU�+��<DPDQ�1��*�O�
0��$ODJ|]�ù��(NLQFL�2��,QYHVWLJDWLRQ�RI�WKH�VWDWXV�RI�
XVLQJ�WUDGLWLRQDO�DQG�FRPSOHPHQWDU\�PHGLFLQH�SUDF-
WLFHV�LQ�SDWLHQWV�KRVSLWDOL]HG�LQ�D�SDOOLDWLYH�FDUH�FHQ-
WHU��.RQXUDOS�0HGLFDO�-RXUQDO���������������������

$N\�UHN�6��gQDO�&��.XUWPDQ�&��$NFL÷HU�NDQVHUOL�
KDVWDODUGD�DOWHUQDWLI�WÕS�NXOODQÕPÕ��7�UN�+HPRWROR-
ML�2QNRORML�'HUJLVL������������������

<LQ�6<��:HL�:&��-LDQ�)<��<DQJ�16��7KHUDSHXWLF�
DSSOLFDWLRQV�RI�KHUEDO�PHGLFLQHV�IRU�FDQFHU�SDWLHQWV��
(YLGHQFH�%DVHG� &RPSOHPHQWDU\� DQG� $OWHUQDWLYH�
0HGLFLQH���������������

(O� 2U¿� 1�� %RXWD\HE� 6�� +DGGRX� 5DKRX� %�� (UUL-
KDQL�+��8VH�RI�PHGLFLQDO�SODQWV�E\�FDQFHU�SDWLHQWV�
XQGHU� FKHPRWKHUDS\� LQ� WKH� 1RUWKZHVW� RI�0RURF-
FR� �5DEDW� $UHD��� &URVV�VHFWLRQDO� VWXG\�� -RXUQDO�
RI� (YLGHQFH�%DVHG� ,QWHJUDWLYH� 0HGLFLQH� ������
����������;����������

&RUUHDUG� )�� %ODQF�OpJHU� )�� 5RX[� &�� /REURW� )��
3LQJXHW� )�� 3RXUUDW� ;�� 3RXUUR\� %�� 'RQDPDULD� &��
.RSIHUVFKPLWW� -�� &RPSOHPHQWDU\� PHGLFLQH� DQG�
FDQFHU�� $� )UHQFK� PXOWLFHQWHU� VXUYH\�� -RXUQDO� RI�
&OLQLFDO�2QFRORJ\������������H������H������

/DXUHQW� 9�� 6DLOODUG� -�� 7KLHUU\� 0�� /HSHOOHWLHU� $��
)URQWHDX�&��+XRQ�-)��$QWLFDQFHU�DJHQWV�DQG�SK\-
WRWKHUDS\��,QWHUDFWLRQV�WKDW�DUH�RIWHQ�XQUHFRJQL]HG��
-RXUQDO� RI� 2QFRORJ\� 3KDUPDF\� 3UDFWLFH� ������
������������
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Mahire Olcay Çam
Mehmet Hamdi Şahan  
Mine Kanat Pektaş  
Murat Uçar
Murat Orak   
Mustafa Usanmaz   
Muhammet Kazım Erol
Muhittin Yaprak   
Mine Genç   
Nazan Aktaş
Nihan Cuzdan Balta  
Nusret Yılmaz  
Onur Kaya
Özlem Dikme   
Pelin Piştav Akmeşe  
R. Pelin Kavak
Sema Avcı   
Seçgin Söyüncü   
Serçin Karahüseyinoğlu
Seyit Ali Buyuktuna  
Selmi Yardımcı   
Seyhun Kürşat
Şebnem Bıçakcı   
Tuğba Özel Kızıl   
Ülkü Polat
Ümit Haluk İliklerden  
Yunus Emre Özlüer  
Zekiye Bigat

Ahmet Ziya Anadol  
Atilla Çifci   
Ali Erdoğan
Abidin Sehitogulları  
Ahmet Şen   
Aslı Tufan
Cengiz Güney   
Cengiz Bal   
Çağatay Çağlar
Çağlar Ödek   
Cemal Bes   
Dilek Toprak
Elif Turan   
Elif Güler   
Enes Seyda Şahiner
Erdem Toktay   
Ece Yazla   
Faruk Ekinci
Filiz Alkaya Solmaz  
Gökhan Tazegül  
Gözen Öksüz
Hilmi Uysal   
Halil Özcan   
Hüseyin Yıldıran
İclal Özdemir Kol   
İrfan Çınar   
Kadir Aşçıbaşı
Mahmut Yavuz   
Mehmet Keskin  
Melih Velipaşaoğlu
Mehtap Türkay   
Muhammed Kizilgul  
Müzeyyen Aslaner Ak
Murat Dıramalı   
Mehmet Demir  
Mehmet Rı%ı Aktekin
Mustafa Ender Terzioğlu  
Nihal Durmaz   
Nimetcan Mehmet Orhun
Nurhan Akaras  
Onur Gökmen   
Osman Günay
Özgür Kara   
Özlem Dikmetaş  
Özgür Önal
Ramazan Esen  
Sevtap Velipaşaoğlu  
Serhat Özçelik
Sedef Şahin   
Seçil Gunher Arıca  
Sirel Gür Güngör
Selma Öncel   
Sibel Balcı   
Selda Bülbül
Sakine Boyraz   
Sibel Öner Yalçın  
Türkan Günay
Tuğba Bal   
Taner Tunç   
Tahir Şevval Eren
Zahide Doğanay  
Zinet Asuman Arslan Onuk

Ahmet Bilgi   
Aysel Gürkan   
Ayşegül Ünüvar
Ali Demircan   
Alper Varman   
Ali Ceylan
Buket Ayna   
Birol Baytan   
Burak Buldur
Bilge Tarçın   
Biray Çakmak   
Didem Özdemir Özenen
Dilek Aslan   
Deniz Doğan   
Ece Yazla Asafov
Erdem Özkara   
Eren Altun   
Erhan Eser
Emin Gürleyik   
Furkan Kaya   
Faruk Yorulmaz
Gulam Hekimoğlu  
Gül&zar Sözeri Varma 
Gönen Mengi
Güzin Aykal   
Hüseyin Kaya  
Hakan Taşkınlar
Kenan Karbeyaz   
Leman Tomak   
Mehtap Savran
Mehmet Başcıllar   
Meltem Demır  
Mine Baydan Aran
Nurdan Evliyaoğlu  
Nurhayat Yakut  
Nesimi Günal
Özgür Katrancıoğlu  
Pınar Yıldız Gülhan  
Ümmühan Çay
Sami Fidan   
Serdar Culcu   
Selçuk Erkılınç
Suzi Demirbağ   
Serap Toru   
Safak Korkmaz
Tev&k Fikret İlgenli  
Yılda Arzu Aba  
Yıldırım Erdoğan
Yeşim Şenol   
Zehra Aydoğan
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