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ABSTRACT
Objective: 
7KLV�VWXG\�DLPV�WR�HYDOXDWH�WKH�SUHYDOHQFH�RI�PXVFXORVNHOHWDO�
V\VWHP�SUREOHPV�DPRQJ�IRXUWK�DQG�ILIWK�JUDGH�VWXGHQWV�DW�WKH�
IDFXOW\�RI�GHQWLVWU\�

Materials and Methods: 
7KLV� FURVV�VHFWLRQDO� VXUYH\� ZDV� FRQGXFWHG� XVLQJ� WKH�
6WDQGDUGL]HG�1RUGLF�0XVFXORVNHOHWDO�4XHVWLRQQDLUH�WR�DVVHVV�
PXVFXORVNHOHWDO�FRPSODLQWV�ZLWK�QLQH�DQDWRPLFDO�UHJLRQV�RI�
WKH� ERG\� �QHFN�� VKRXOGHU�� XSSHU� EDFN�� HOERZV�� ORZHU� EDFN��
KDQG�ZULVW��ZDLVW��KLS�WKLJK��NQHH��DQG�DQNOH�IRRW���7KH�VRFLR-
GHPRJUDSKLF� IHDWXUHV�� SHUVRQDO� KDELWV�� DQG�ZRUNLQJ� FRQGL-
WLRQV�ZHUH�DOVR�TXHVWLRQHG�

Results: 
2I� WKH� ���� LQGLYLGXDOV�ZKR� SDUWLFLSDWHG� LQ� WKH� VWXG\�� ����
ZHUH�IRXUWK�\HDU�DQG�����ZHUH�ILIWK�\HDU�VWXGHQWV��7KH�PHDQ�
DJH�DQG�ERG\�PDVV�LQGH[�RI�SDUWLFLSDQWV�ZHUH��������������
\HDU�DQG��������������UHVSHFWLYHO\��6L[�SHUFHQW�RI�WKH�SDUWLFL-
SDQWV� KDG�PXVFXOXVNHOHWDO� GLVHDVH� DQG� ������KDG� SK\VLFDO�
DFWLYLW\�KDELWV��7KH�SUHYHODQFH�RI�PXVFXORVNHOHWDO�SDLQ�LQ�DW�
OHDVW�RQH�ERG\�SDUW�RI�WKH�SDUWLFLSDQWV�ZDV��������7KH�PRVW�
DIIHFWHG�ERG\�DUHDV�GXULQJ�WKH�SDVW����PRQWKV�ZHUH�WKH�QHFN�
���������XSSHU�EDFN����������ORZHU�EDFN���������DQG�VKRXO-
GHUV��������1HFN�SDLQ�SUHYHODQFH�GXULQJ�WKH�SDVW����PRQWKV�
ZDV��������GXULQJ�SDVW�RQH�ZHHN�������DQG� LQ� WKH�GD\�RI�
VXUYH\��������7KHUH�ZDV�D�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�
LQ�WKH�SUHYDOHQFH�RI�PXVFXORVNHOHWDO�SDLQ�DPRQJ�PDOHV�DQG�
IHPDOHV� �P �� ������� 1R� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG�
EHWZHHQ� ZRUNLQJ� SRVLWLRQ�� DFWLYHO\� XVHG� KDQG�� KDYLQJ�
PXVFXORVNHOHWDO�GLVHDVH��UHJXODU�SK\VLFDO�DFWLYLW\�KDELWV�DQG�
H[SHULHQFLQJ�SDLQ�LQ�DQ\�SDUW�RI�WKH�ERG\�GXULQJ�WKH�ODVW����
PRQWKV�

Conclusion: 
7KLV� VWXG\� GHWHUPLQHG� WKDW� PXVFXORVNHOHWDO� SUREOHPV� DUH�
YHU\�FRPPRQ�DPRQJ�GHQWDO�VWXGHQWV��1HFN��EDFN�DQG�VKRXO-
GHUV�ZHUH�WKH�PRVW�DIIHFWHG�ERG\�VLWHV�

Key Words: 
0XVFXORVNHOHWDO� V\VWHP��3DLQ��7KH�1RUGLF�0XVFXORVNHOHWDO�
4XHVWLRQQDLUH��'HQWLVWU\
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'Lú� KHNLPOL÷L� PHVOH÷L�� IL]LNVHO� YH� ]LKLQVHO� RODUDN� ROGXNoD�
KDVVDV� oDOÕúÕOPDVÕ� JHUHNHQ� ELU� PHVOHNWLU��$÷Õ]� ERúOX÷XQXQ�
VÕQÕUOÕ�oDOÕúPD�DODQÕ�YH�X]XQ�V�UHOL�GLNNDW�JHUHNWLUHQ�oDOÕúPD�
úDUWODUÕ� QHGHQL� LOH� GLú� KHNLPOHULQGH� ]DPDQOD� PHVOHNL� NDV�
LVNHOHW�VLVWHPL�SUREOHPOHUL�JHOLúHELOPHNWHGLU������.DV�LVNHOHW�
VLVWHPL� SUREOHPOHUL�� NDV�� WHQGRQ�� ED÷�� NÕNÕUGDN�� VLQLU�� NDQ�
GDPDUODUÕ��NHPLN�YH�HNOHP�JLEL�Y�FXGXPX]D�\DSÕVDO�GHVWHN�
VD÷OD\DQ�DQDWRPLN�\DSÕODUÕ�HWNLOH\HQ�UDKDWVÕ]OÕNODUGÕU������'Lú�
KHNLPOHULQGH� WHPHOGH� WHNUDUOD\ÕFÕ� YH� ]RUOD\ÕFÕ� KDUHNHWOHULQ�
QHGHQ� ROGX÷X� ELULNLPVHO� WUDYPDODUD� ED÷OÕ� RODUDN� JHOLúHQ�
PHVOHNL�NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�KDUHNHWOHUGH�NÕVÕWOÕOÕN�
YH�D÷UÕ\D�QHGHQ�RODUDN�ELUH\OHULQ�J�QO�N�\DúDP�DNWLYLWHOHULQL�
YH�PHVOHNL�IDDOL\HWOHULQL�ROXPVX]�\|QGH�HWNLOHPHNWHGLU�������
/LWHUDW�U�ELOJLVL��GLú�KHNLPOHULQLQ�RUWDODPD�����LOH���¶�Q�Q�
PHVOHNL�\DúDPODUÕ�ER\XQFD�NDV�LVNHOHW�VLVWHPL�SUREOHPOHULQ-
GHQ� \DNÕQGÕNODUÕQÕ� J|VWHUPHNWHGLU� �����'Lú� KHNLPOL÷L� X\JX-
ODPDODUÕ� HVQDVÕQGD� DúÕUÕ� ]RUOD\ÕFÕ� ELU� SRVW�UGH� oDOÕúPDN��
NROODUÕ� EHOOL� SR]LV\RQODUGD� X]XQ� V�UH� VDELW� WXWPDN�� V�UHNOL�
WHNUDUOD\DQ� KDUHNHWOHU� \DSPDN�� X]XQ� V�UH� D\DNWD� GXUPDN�
YH\D� RWXUPDN� YH� \�NVHN� YLEUDV\RQOX� DOHWOHU� NXOODQPDN�
PHVOHNL�NDV�LVNHOHW�VLVWHPL�SUREOHPOHULQLQ�JHOLúLPLQGH�HWNLOL�
RODQ� EL\RPHNDQLN� HWNHQOHUGLU� ������� hONHPL]GH� YH� GL÷HU�
�ONHOHUGH�\DSÕODQ�DUDúWÕUPDODU��NDV�LVNHOHW�VLVWHPL�SUREOHPOHU-
LQH�DLW�HQ�VÕN�EHOLUWLOHULQ��ER\XQ��RPX]��VÕUW�YH�EHO�D÷UÕODUÕ��HO�
YH\D�SDUPDNODUGD�NDUÕQFDODQPD�YH�X\XúXNOXN��NROODUGD�YH\D�
EDFDNODUGD� ]RQNOD\ÕFÕ� WDU]GD� D÷UÕODU� RODUDN� EHOLUWLOPHNWHGLU�
�����������
dDOÕúPDODU� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ� GLú� KHNLP-
OHULQGH� PHVOHNL� WHFU�EHVL]OL÷H� ED÷OÕ� RODUDN� NOLQLN� H÷LWLP�
G|QHPL� VÕUDVÕQGD� EDúOD\DELOHFH÷LQL� YH� |QOH\LFL� WHGELUOHU�
DOÕQPDGÕ÷ÕQGD�KHNLPOHULQ�PHVOHNL�\DúDPODUÕ�ER\XQFD�GHYDP�
HGHELOHFH÷LQL�J|VWHUPHNWHGLU��������$YXVWUDO\D¶GD�GLú�KHNLP-
OL÷L�|÷UHQFLOHUL��]HULQGH�\DSÕODQ�ELU�DUDúWÕUPDGD��|÷UHQFLOHULQ�
���¶LQLQ�oDOÕúPD�HVQDVÕQGD�KDWDOÕ�GXUXú�SRVW�U��VHUJLOHGL÷L�
YH����¶QLQ� NOLQLN� VWDMODUGDNL� X\JXODPDODUGDQ� ND\QDNODQDQ�
NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�\DúDGÕ÷Õ�WHVSLW�HGLOPLúWLU������
<HWHUOL�NOLQLN�GHQH\LP�YH�HUJRQRPL�ELOLQFLQH�VDKLS�ROPD\DQ�
|÷UHQFLOHU�D÷Õ]�ERúOX÷XQD�GDKD�NROD\�HULúLP�YH�GDKD�L\L�ELU�
J|U�ú�DODQÕ�HOGH�HWPHN�DPDFÕ�LOH�X\JXQ�ROPD\DQ�ELU�SRVW�UGH�
X]XQ�V�UH�oDOÕúDELOPHNWHGLU�NL�EX�GXUXPXQ�GD�X]XQ�G|QHPGH�
NDV�LVNHOHW�VLVWHPL�KDVWDOÕNODUÕQD�\RO�DoPDVÕ�NDoÕQÕOPD]GÕU�
<DSÕODQ�OLWHUDW�U�GH÷HUOHQGLUPHVLQGH�GLú�KHNLPOL÷L�|÷UHQFLOH-
ULQGH� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQL� GH÷HUOHQGLUHQ� VÕQÕUOÕ�
VD\ÕGD� oDOÕúPD� ROPDVÕ� NRQXQXQ� LUGHOHQPHVL� JHUHNOLOL÷LQL�
RUWD\D�NR\PDNWDGÕU��$UDúWÕUPD�KLSRWH]LPL]�NOLQLN�VWDM�X\JX-
ODPDVÕ�\DSDQ�GLú�KHNLPOL÷L�|÷UHQFLOHULQGH�NDV�LVNHOHW�VLVWHPL�
SUREOHPOHULQLQ� J|U�OPH� VÕNOÕ÷Õ� \D\JÕQGÕU�� %X� NDSVDPGD�
DUDúWÕUPDQÕQ� DPDFÕ�GD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�
)DN�OWHVLQGH�NOLQLN�H÷LWLPLQH�GHYDP�HGHQ�G|UG�QF��YH�EHúLQ-
FL� VÕQÕI� |÷UHQFLOHULQGH� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ�
\D\JÕQOÕ÷ÕQÕ� EHOLUOHPHN� YH� NRQX� LOH� LOJLOL� IDUNÕQGDOÕN� \DUDW-
PDNWÕU��

GEREÇ ve YÖNTEMLER 
dDOÕúPDPÕ]�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L� )DN�OWHVL�
3HULRGRQWRORML� $QDELOLP� 'DOÕQD� DLW� µ'Lú� +HNLPOL÷LQGH�
(UJRQRPL� YH� .RUX\XFX� (J]HUVL]OHU¶� LVLPOL� |]HO� oDOÕúPD�
PRG�O�� NDSVDPÕQGD� SODQODQGÕ�� dDOÕúPD� |QFHVL� $NGHQL]�
hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� .OLQLN�$UDúWÕUPDODU� (WLN� .XUX-
OX¶QGDQ� L]LQ� DOÕQGÕ� �6D\Õ�� �����7DULK�� �������������dDOÕúPD�
�����\ÕOÕ�+HOVLQNL�'HNODUDV\RQXQD�X\JXQ�úHNLOGH�\�U�W�OG���
.DWÕOÕPFÕODU� oDOÕúPDQÕQ� DPDFÕ� YH� NDSVDPÕ� NRQXVXQGD�
ELOJLOHQGLULOPLú�YH�\D]ÕOÕ�RQDPODUÕ�DOÕQGÕ�
dDOÕúPD� HYUHQLQL� $NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L�
)DN�OWHVLQGH� H÷LWLP� YH� |÷UHWLP� J|UHQ� G|UG�QF�� YH� EHúLQFL�
VÕQÕI� |÷UHQFLOHUL� ROXúWXUGX�� $UDúWÕUPD� LoLQ� |UQHNOHP�
E�\�NO�÷�� KHVDSODQPDPÕú� ROXS� HYUHQLQ� W�P�QH� �n�  � �����
XODúÕOPDVÕ�KHGHIOHQGL��$QNHWLQ�X\JXODQGÕ÷Õ�J�QOHUGH� �������
+D]LUDQ�������NOLQLNWH�EXOXQPD\DQ�|÷UHQFLOHU�oDOÕúPD�GÕúÕQ-
GD�EÕUDNÕOGÕ÷ÕQGD�HYUHQLQ����¶LQH�XODúÕOGÕ��
$UDúWÕUPD� WDQÕPOD\ÕFÕ� YH� NHVLWVHO� W�UGH� WDVDUODQPÕú� ELU�
oDOÕúPD�ROXS�YHUL�WRSODPD�DUDFÕ�RODUDN�LNL�E|O�PGHQ�ROXúDQ�
ELU�YHUL�WRSODPD�IRUPX�NXOODQÕOGÕ��)RUPXQ����VRUXGDQ�ROXúDQ�
ELULQFL�E|O�P��NDWÕOÕPFÕODUÕQ�VRV\RGHPRJUDILN�|]HOOLNOHULQLQ�
�\Dú�� FLQVL\HW�� ER\�� NLOR��� NLúLVHO� DOÕúNDQOÕNODUÕQÕQ� �VLJDUD��
G�]HQOL� IL]LNVHO� DNWLYLWH��� VD÷OÕN� GXUXPODUÕQÕQ� �VLVWHPLN�
KDVWDOÕN� PHYFXGL\HWL�� KHNLP� WDUDIÕQGDQ� WDQÕ� NRQXOPXú� NDV�
LVNHOHW�VLVWHPL�KDVWDOÕ÷Õ�ROXS�ROPDGÕ÷Õ��YH�oDOÕúPD�ELOJLOHULQLQ�
�oDOÕúPD� HVQDVÕQGD� DNWLI� NXOODQÕODQ� HO�� oDOÕúPD� NRQXPX��
J�QO�N� WRSODP�oDOÕúPD� V�UHVL�� J�QO�N� WRSODP�EDNÕODQ�KDVWD�
VD\ÕVÕ�� HQ� ID]OD� \RUJXQOXN� KLVVHGLOHQ� NOLQLN�� VRUJXODQGÕ÷Õ�
E|O�PG��� %X� E|O�PGH� D\UÕFD� NDWÕOÕPFÕODUÕQ� G�úPH�� WUDILN�
ND]DVÕ�YH\D�VSRU�\DUDODQPDVÕ�JHoLULS�JHoLUPHGL÷L�GH�VRUJX-
ODQGÕ��øNLQFL�E|O�P�LVH�NDV�LVNHOHW�VLVWHPL�LOH�LOJLOL�VHPSWRP-
ODUÕQ�6WDQGDUGL]H�1RUGLF�.DV�øVNHOHW�6LVWHPL�$QNHWL��1.ø6$��
���� LOH� VRUJXODQGÕ÷Õ� NÕVÕPGÕ�� dDOÕúPDPÕ]GD� NXOODQÕODQ� YHUL�
WRSODPD�IRUPX�NDWÕOÕPFÕODU�WDUDIÕQGDQ�GROGXUXOGX�
.LúLQLQ� EH\DQÕQD� GD\DOÕ� 1.ø6$�� ER\XQ�� VÕUW�� EHO�� RPX]��
GLUVHN��HO�HO�ELOH÷L��NDOoD�X\OXN��GL]��D\DN�D\DN�ELOH÷L�ROPDN�
�]HUH���DQDWRPLN�Y�FXW�E|OJHVLQL�J|VWHUHQ�ELU�úHNLO��]HULQGH�
VRQ����D\�LoHULVLQGH��VRQ���J�Q�LoHULVLQGH�YH�DQNHWLQ�\DSÕOGÕ÷Õ�
J�Q� NDV� LVNHOHW� VLVWHPLQH� DLW� EXOJXODUÕQ� �D÷UÕ�� UDKDWVÕ]OÕN��
X\XúPD��ROXS�ROPDGÕ÷ÕQÕ�HYHW�KD\ÕU�úHNOLQGH�VRUJXOD\DQ�ELU�
DQNHWWLU������$QNHWLQ�ELULQFL�E|O�P�Q�Q�DPDFÕ�D÷UÕOÕ�E|OJHOHU-
LQ�WHVSLWL��LNLQFL�E|O�P�Q�Q�DPDFÕ�LVH�D÷UÕ�QHGHQL�LOH�KHNLPH�
EDúYXUXS�PHGLNDO�YH�?�IL]LN�WHGDYL�J|U�S�J|UPHGL÷LQL�YH�L]LQ�
YH\D�UDSRU�DOÕS�DOPDGÕ÷ÕQÕ�VRUJXODPDNWÕ�������%X�DUDúWÕUPDGD�
1.ø6$�|OoH÷LQ�DOID�GH÷HUL������RODUDN�EXOXQGX�
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BULGULAR
'Lú�KHNLPOL÷L�IDN�OWHVLQGHNL�G|UG�QF��YH�EHúLQFL�VÕQÕI�|÷UHQ-

FLOHULQ� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ� GH÷HUOHQGLULOPHVL�
DPDFÕ\OD� SODQODQDQ� oDOÕúPDPÕ]D� \Dú� RUWDODPDODUÕ� ������ ��
����� \ÕO� �������� RODQ�� ��¶�� � �����¶L� NDGÕQ� YH� ��¶X� ������
HUNHN�WRSODP�����|÷UHQFL�NDWÕOGÕ��.DWÕOÕPFÕODUÕQ������¶VÕ��n 
 �����G|UG�QF��VÕQÕI�������¶���n  �����EHúLQFL�VÕQÕI�|÷UHQFLVL�
ROXS� Y�FXW� D÷ÕUOÕ÷Õ� RUWDODPDVÕ� ������ NJ�� ER\� RUWDODPDVÕ�
������� FP� YH� EHGHQ� NLWOH� LQGHNVL� RUWDODPDVÕ� ������ �� �����
�RUWDQFDVÕ��������RODUDN�VDSWDQGÕ��7DEOR�����

Tablo 1. .DWÕOÕPFÕODUÕQ�|]HOOLNOHUL

.DWÕOÕPFÕODUÕQ� ����¶XQGD� VLVWHPLN� ELU� KDVWDOÕN� KLND\HVL��
��¶VÕQGD� WDQÕ� NRQXOPXú�ELU� NDV� LVNHOHW� VLVWHPL�KDVWDOÕ÷Õ� YH�
�����¶�QGH� GDKD� |QFH� JHoLULOPLú� VSRU� \DUDODQPDVÕ� YH\D�
WUDILN�ND]DVÕ�KLND\HVL�YDUGÕ��.DWÕOÕPFÕODUÕQ�VDGHFH������¶VL��n 
 �����G�]HQOL�IL]LNVHO�DNWLYLWH�\DSPDNWDGÕU��7DEOR�����'�]HQOL�
IL]LNVHO� DNWLYLWH� \DSPDPD� QHGHQOHUL� DUDVÕQGD� HQ� VÕN� YDNLW�
ROPDPDVÕ��n  ������������YH�GHUV�\R÷XQOX÷X��n  ������������
EHOLUWLOPLúWL��$\UÕFD��NDWÕOÕPFÕODUÕQ������¶L�GLú�KHNLPOL÷LQGH�
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NRUX\XFX� HVQHPH� YH� HJ]HUVL]OHU� LOH� LOJLOL� H÷LWLP� DOPDN�
LVWHGL÷LQL� GH� EHOLUWPLúWL�� .DWÕOÕPFÕODUÕQ� J�QO�N� KDVWD� VD\ÕVÕ�
RUWDODPDVÕ��������������RUWDQFD�����J�QO�N�RUWDODPD�oDOÕúPD�
V�UHVL�RUWDODPDVÕ�������������VDDW��RUWDQFD���¶GLU��7DEOR������
.DWÕOÕPFÕODUÕQ������¶VÕ� �n   �����RWXUDUDN������¶���n   ����
D\DNWD�������¶VL��n  �����LVH�KHU���oDOÕúPD�SR]LV\RQXQGD�GD�
oDOÕúPDNWDGÕU��.DWÕOÕPFÕODUÕQ������¶��oDOÕúÕUNHQ�VD÷�HOLQL�YH�
����¶VÕ�VRO�HOLQL�NXOODQPDNWDGÕU��.DWÕOÕPFÕODUÕQ�oDOÕúÕUNHQ�HQ�
oRN� \RUJXQOXN� KLVVHWWLNOHUL� NOLQL÷LQ� VÕUDVÕ� LOH�$÷Õ]�� 'Lú� YH�
dHQH� &HUUDKLVL� ��������� 3URWHWLN� 'Lú� 7HGDYLVL� �������� YH�
(QGRGRQWL�������NOLQL÷L�ROGX÷X�VDSWDQGÕ��

7�P� NDWÕOÕPFÕODUÕQ� 1.ø6$� DQNHW� VRQXoODUÕ� 7DEOR� �¶GH�
YHULOPLúWLU��.DWÕOÕPFÕODUÕQ������¶QLQ�VRQ����D\GD�������¶QLQ�
VRQ� \HGL� J�QGH� YH������¶Q�Q� DQNHW� J�Q�� HQ� D]� ELU� Y�FXW�
E|OJHVLQGH� NDV�LVNHOHW� VLVWHPL� \DNÕQPDVÕ� ROGX÷X� EHOLUOHQGL��
.DWÕOÕPFÕODUGDQ������¶L�VRQ����D\GD�D÷UÕ�QHGHQL\OH�GRNWRUD�
JLWPLú�� ����¶VL� UDSRU� YH\D� L]LQ� DOPÕú� YH� ��¶�� NDV� LVNHOHW�
SUREOHPL�QHGHQL�LOH�LODo�NXOODQPÕúWÕU��6RQ����D\GD�HQ�VÕN�NDV�
LVNHOHW� VLVWHPLQH� DLW� \DNÕQPD� KLVVHGLOHQ� E|OJHOHU�� ER\XQ�
���������VÕUW����������EHO���������YH�RPX]GXU��������%R\XQ�
D÷UÕVÕ�VRQ�ELU�\ÕOGD��������VRQ�ELU�KDIWDGD�����YH�DQNHW�J�Q��
������LOH�HQ�VÕN�J|U�OHQ�D÷UÕGÕU��7DEOR�����
%R\XQ� D÷UÕVÕ� QHGHQL� LOH� ����¶QLQ�� EHO� D÷UÕVÕ� QHGHQL� LOH� GH�
����¶QXQ�KHNLPH�JLWWLNOHUL�YH�HQ�VÕN�EX�D÷UÕODU�\�]�QGHQ�LODo�
NXOODQGÕNODUÕ��������EHOLUOHQGL�
.DWÕOÕPFÕODUÕQ� oDOÕúPD� SR]LV\RQX�� DNWLI� NXOODQÕODQ� HO�� NDV�
LVNHOHW� VLVWHPL� KDVWDOÕ÷ÕQD� VDKLS� ROPD� GXUXPX� YH� G�]HQOL�
IL]LNVHO�DNWLYLWH�DOÕúNDQOÕ÷Õ�LOH�VRQ����D\GD�Y�FXGXQ�KHUKDQJL�
ELU� E|OJHVLQGH� D÷UÕ� J|U�OPH� VÕNOÕ÷Õ� DUDVÕQGD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUN�VDSWDQPDGÕ��P !��������7DEOR����

ùHNLO����6RQ����D\GD�NDV�LVNHOHW�VLVWHPL�SUREOHPL�\DúDQDQ�Y�FXW�E|OJHOHULQLQ�
���������������FLQVL\HWH�J|UH�GD÷ÕOÕPÕ

<):<1̪5)
'Lú�KHNLPOL÷L�IDN�OWHVL�G|UG�QF��YH�EHúLQFL�VÕQÕI�|÷UHQFLOH-
ULQGH�NDV�LVNHOHW�VLVWHPLQH�DLW�SUREOHPOHULQ�GH÷HUOHQGLULOGL÷L�
EX�oDOÕúPDGD�Y�FXGXQ�HQ�D]�ELU�E|OJHVLQGH�NDV�LVNHOHW�VLVWHPL�
D÷UÕVÕ� ROPD� GXUXPXQXQ� ROGXNoD� \�NVHN� ROGX÷X� ��������
EHOLUOHQPLúWLU��%HQ]HU�úHNLOGH�.KDQ�YH�&KHZ�����0DOH]\D¶GD�
GLú� KHNLPOL÷L� |÷UHQFLOHUL� DUDVÕQGD� NDV� LVNHOHW� VLVWHPL�
SUREOHPL�J|U�OPH�VÕNOÕ÷ÕQÕ������1J�YH�DUN������$YXVWUDO\D¶GD�
���� YH� .KDOLG� ���� LVH� 6XXGL� $UDELVWDQ¶GD� ���� RODUDN�
EHOLUOHPLúOHUGLU��=RUOX�YH�DUN������GD��GLú�KHNLPOL÷L�|÷UHQFLOH-
ULQLQ������¶LQGH�HQ�D]�ELU�E|OJHVLQGH�NDV�LVNHOHW�VLVWHPLQH�DLW�
úLND\HWOHULQ� ROGX÷XQX� EHOLUWPLúWLU�� dDOÕúPDODUGD� GD� EHOLUWLO-
GL÷L��]HUH�NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�GLú�KHNLPOL÷L�|÷UHQ-
FLOHUL�DUDVÕQGD�ROGXNoD�\D\JÕQGÕU�YH�HYUHQVHO�ELU�VRUXQ�RODUDN�
J|]�NPHNWHGLU�
7�UNL\H¶GH� |]HOOLNOH� VD÷OÕN� oDOÕúDQODUÕ� �]HULQGH� \DSÕODQ�
ELUoRN� DUDúWÕUPDGD� NXOODQÕODQ� YH� NDV� LVNHOHW� VLVWHPLQH� DLW�
VHPSWRPODUÕQ� SUHYDODQVÕ� LOH� LOJLOL� J�YHQLOLU� ELOJL� VD÷OD\DQ�
1.,6$¶QLQ�J�YHQLUOLN�YH�JHoHUOLOLN�oDOÕúPDVÕ�.DKUDPDQ�YH�
DUNDGDúODUÕ�WDUDIÕQGDQ�\DSÕOPÕúWÕU�������
$UDúWÕUPDPÕ]GD� VRQ� ��� D\� LoHULVLQGH� HQ� VÕN� NDV�LVNHOHW�
VLVWHPL� D÷UÕVÕ� RODQ� Y�FXW� E|O�P�� ER\XQ� �������� RODUDN�
EHOLUOHQPLúWLU�� /LHW]� YH� DUN�¶QÕQ� ����� \DSWÕ÷Õ� VLVWHPDWLN�
OLWHUDW�U�GHUOHPHVLQGH�GLú�KHNLPOHULQLQ�HQ�VÕN������¶OLN�ELU�
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VLVWHPL� SUREOHPOHUL� ROGX÷XQX� YH� EXQODUÕQ� HQ� ID]OD� ER\XQ�
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)LQODQGL\DOÕ�GLú�KHNLPOHUL�DUDVÕQGD�\DSWÕ÷Õ�oDOÕúPDGD�GD�NDV�
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J|U�OG�÷��VDSWDPÕúWÕU��ùLUD]L�YH�DUN�¶QÕQ������KDVWDQH�oDOÕúDQ-
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ABSTRACT
Objective: 
7KLV�VWXG\�DLPV�WR�HYDOXDWH�WKH�SUHYDOHQFH�RI�PXVFXORVNHOHWDO�
V\VWHP�SUREOHPV�DPRQJ�IRXUWK�DQG�ILIWK�JUDGH�VWXGHQWV�DW�WKH�
IDFXOW\�RI�GHQWLVWU\�

Materials and Methods: 
7KLV� FURVV�VHFWLRQDO� VXUYH\� ZDV� FRQGXFWHG� XVLQJ� WKH�
6WDQGDUGL]HG�1RUGLF�0XVFXORVNHOHWDO�4XHVWLRQQDLUH�WR�DVVHVV�
PXVFXORVNHOHWDO�FRPSODLQWV�ZLWK�QLQH�DQDWRPLFDO�UHJLRQV�RI�
WKH� ERG\� �QHFN�� VKRXOGHU�� XSSHU� EDFN�� HOERZV�� ORZHU� EDFN��
KDQG�ZULVW��ZDLVW��KLS�WKLJK��NQHH��DQG�DQNOH�IRRW���7KH�VRFLR-
GHPRJUDSKLF� IHDWXUHV�� SHUVRQDO� KDELWV�� DQG�ZRUNLQJ� FRQGL-
WLRQV�ZHUH�DOVR�TXHVWLRQHG�

Results: 
2I� WKH� ���� LQGLYLGXDOV�ZKR� SDUWLFLSDWHG� LQ� WKH� VWXG\�� ����
ZHUH�IRXUWK�\HDU�DQG�����ZHUH�ILIWK�\HDU�VWXGHQWV��7KH�PHDQ�
DJH�DQG�ERG\�PDVV�LQGH[�RI�SDUWLFLSDQWV�ZHUH��������������
\HDU�DQG��������������UHVSHFWLYHO\��6L[�SHUFHQW�RI�WKH�SDUWLFL-
SDQWV� KDG�PXVFXOXVNHOHWDO� GLVHDVH� DQG� ������KDG� SK\VLFDO�
DFWLYLW\�KDELWV��7KH�SUHYHODQFH�RI�PXVFXORVNHOHWDO�SDLQ�LQ�DW�
OHDVW�RQH�ERG\�SDUW�RI�WKH�SDUWLFLSDQWV�ZDV��������7KH�PRVW�
DIIHFWHG�ERG\�DUHDV�GXULQJ�WKH�SDVW����PRQWKV�ZHUH�WKH�QHFN�
���������XSSHU�EDFN����������ORZHU�EDFN���������DQG�VKRXO-
GHUV��������1HFN�SDLQ�SUHYHODQFH�GXULQJ�WKH�SDVW����PRQWKV�
ZDV��������GXULQJ�SDVW�RQH�ZHHN�������DQG� LQ� WKH�GD\�RI�
VXUYH\��������7KHUH�ZDV�D�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�
LQ�WKH�SUHYDOHQFH�RI�PXVFXORVNHOHWDO�SDLQ�DPRQJ�PDOHV�DQG�
IHPDOHV� �P �� ������� 1R� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG�
EHWZHHQ� ZRUNLQJ� SRVLWLRQ�� DFWLYHO\� XVHG� KDQG�� KDYLQJ�
PXVFXORVNHOHWDO�GLVHDVH��UHJXODU�SK\VLFDO�DFWLYLW\�KDELWV�DQG�
H[SHULHQFLQJ�SDLQ�LQ�DQ\�SDUW�RI�WKH�ERG\�GXULQJ�WKH�ODVW����
PRQWKV�

Conclusion: 
7KLV� VWXG\� GHWHUPLQHG� WKDW� PXVFXORVNHOHWDO� SUREOHPV� DUH�
YHU\�FRPPRQ�DPRQJ�GHQWDO�VWXGHQWV��1HFN��EDFN�DQG�VKRXO-
GHUV�ZHUH�WKH�PRVW�DIIHFWHG�ERG\�VLWHV�
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/ʈ:ʈ̪
'Lú� KHNLPOL÷L� PHVOH÷L�� IL]LNVHO� YH� ]LKLQVHO� RODUDN� ROGXNoD�
KDVVDV� oDOÕúÕOPDVÕ� JHUHNHQ� ELU� PHVOHNWLU��$÷Õ]� ERúOX÷XQXQ�
VÕQÕUOÕ�oDOÕúPD�DODQÕ�YH�X]XQ�V�UHOL�GLNNDW�JHUHNWLUHQ�oDOÕúPD�
úDUWODUÕ� QHGHQL� LOH� GLú� KHNLPOHULQGH� ]DPDQOD� PHVOHNL� NDV�
LVNHOHW�VLVWHPL�SUREOHPOHUL�JHOLúHELOPHNWHGLU������.DV�LVNHOHW�
VLVWHPL� SUREOHPOHUL�� NDV�� WHQGRQ�� ED÷�� NÕNÕUGDN�� VLQLU�� NDQ�
GDPDUODUÕ��NHPLN�YH�HNOHP�JLEL�Y�FXGXPX]D�\DSÕVDO�GHVWHN�
VD÷OD\DQ�DQDWRPLN�\DSÕODUÕ�HWNLOH\HQ�UDKDWVÕ]OÕNODUGÕU������'Lú�
KHNLPOHULQGH� WHPHOGH� WHNUDUOD\ÕFÕ� YH� ]RUOD\ÕFÕ� KDUHNHWOHULQ�
QHGHQ� ROGX÷X� ELULNLPVHO� WUDYPDODUD� ED÷OÕ� RODUDN� JHOLúHQ�
PHVOHNL�NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�KDUHNHWOHUGH�NÕVÕWOÕOÕN�
YH�D÷UÕ\D�QHGHQ�RODUDN�ELUH\OHULQ�J�QO�N�\DúDP�DNWLYLWHOHULQL�
YH�PHVOHNL�IDDOL\HWOHULQL�ROXPVX]�\|QGH�HWNLOHPHNWHGLU�������
/LWHUDW�U�ELOJLVL��GLú�KHNLPOHULQLQ�RUWDODPD�����LOH���¶�Q�Q�
PHVOHNL�\DúDPODUÕ�ER\XQFD�NDV�LVNHOHW�VLVWHPL�SUREOHPOHULQ-
GHQ� \DNÕQGÕNODUÕQÕ� J|VWHUPHNWHGLU� �����'Lú� KHNLPOL÷L� X\JX-
ODPDODUÕ� HVQDVÕQGD� DúÕUÕ� ]RUOD\ÕFÕ� ELU� SRVW�UGH� oDOÕúPDN��
NROODUÕ� EHOOL� SR]LV\RQODUGD� X]XQ� V�UH� VDELW� WXWPDN�� V�UHNOL�
WHNUDUOD\DQ� KDUHNHWOHU� \DSPDN�� X]XQ� V�UH� D\DNWD� GXUPDN�
YH\D� RWXUPDN� YH� \�NVHN� YLEUDV\RQOX� DOHWOHU� NXOODQPDN�
PHVOHNL�NDV�LVNHOHW�VLVWHPL�SUREOHPOHULQLQ�JHOLúLPLQGH�HWNLOL�
RODQ� EL\RPHNDQLN� HWNHQOHUGLU� ������� hONHPL]GH� YH� GL÷HU�
�ONHOHUGH�\DSÕODQ�DUDúWÕUPDODU��NDV�LVNHOHW�VLVWHPL�SUREOHPOHU-
LQH�DLW�HQ�VÕN�EHOLUWLOHULQ��ER\XQ��RPX]��VÕUW�YH�EHO�D÷UÕODUÕ��HO�
YH\D�SDUPDNODUGD�NDUÕQFDODQPD�YH�X\XúXNOXN��NROODUGD�YH\D�
EDFDNODUGD� ]RQNOD\ÕFÕ� WDU]GD� D÷UÕODU� RODUDN� EHOLUWLOPHNWHGLU�
�����������
dDOÕúPDODU� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ� GLú� KHNLP-
OHULQGH� PHVOHNL� WHFU�EHVL]OL÷H� ED÷OÕ� RODUDN� NOLQLN� H÷LWLP�
G|QHPL� VÕUDVÕQGD� EDúOD\DELOHFH÷LQL� YH� |QOH\LFL� WHGELUOHU�
DOÕQPDGÕ÷ÕQGD�KHNLPOHULQ�PHVOHNL�\DúDPODUÕ�ER\XQFD�GHYDP�
HGHELOHFH÷LQL�J|VWHUPHNWHGLU��������$YXVWUDO\D¶GD�GLú�KHNLP-
OL÷L�|÷UHQFLOHUL��]HULQGH�\DSÕODQ�ELU�DUDúWÕUPDGD��|÷UHQFLOHULQ�
���¶LQLQ�oDOÕúPD�HVQDVÕQGD�KDWDOÕ�GXUXú�SRVW�U��VHUJLOHGL÷L�
YH����¶QLQ� NOLQLN� VWDMODUGDNL� X\JXODPDODUGDQ� ND\QDNODQDQ�
NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�\DúDGÕ÷Õ�WHVSLW�HGLOPLúWLU������
<HWHUOL�NOLQLN�GHQH\LP�YH�HUJRQRPL�ELOLQFLQH�VDKLS�ROPD\DQ�
|÷UHQFLOHU�D÷Õ]�ERúOX÷XQD�GDKD�NROD\�HULúLP�YH�GDKD�L\L�ELU�
J|U�ú�DODQÕ�HOGH�HWPHN�DPDFÕ�LOH�X\JXQ�ROPD\DQ�ELU�SRVW�UGH�
X]XQ�V�UH�oDOÕúDELOPHNWHGLU�NL�EX�GXUXPXQ�GD�X]XQ�G|QHPGH�
NDV�LVNHOHW�VLVWHPL�KDVWDOÕNODUÕQD�\RO�DoPDVÕ�NDoÕQÕOPD]GÕU�
<DSÕODQ�OLWHUDW�U�GH÷HUOHQGLUPHVLQGH�GLú�KHNLPOL÷L�|÷UHQFLOH-
ULQGH� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQL� GH÷HUOHQGLUHQ� VÕQÕUOÕ�
VD\ÕGD� oDOÕúPD� ROPDVÕ� NRQXQXQ� LUGHOHQPHVL� JHUHNOLOL÷LQL�
RUWD\D�NR\PDNWDGÕU��$UDúWÕUPD�KLSRWH]LPL]�NOLQLN�VWDM�X\JX-
ODPDVÕ�\DSDQ�GLú�KHNLPOL÷L�|÷UHQFLOHULQGH�NDV�LVNHOHW�VLVWHPL�
SUREOHPOHULQLQ� J|U�OPH� VÕNOÕ÷Õ� \D\JÕQGÕU�� %X� NDSVDPGD�
DUDúWÕUPDQÕQ� DPDFÕ�GD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�
)DN�OWHVLQGH�NOLQLN�H÷LWLPLQH�GHYDP�HGHQ�G|UG�QF��YH�EHúLQ-
FL� VÕQÕI� |÷UHQFLOHULQGH� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ�
\D\JÕQOÕ÷ÕQÕ� EHOLUOHPHN� YH� NRQX� LOH� LOJLOL� IDUNÕQGDOÕN� \DUDW-
PDNWÕU��

GEREÇ ve YÖNTEMLER 
dDOÕúPDPÕ]�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L� )DN�OWHVL�
3HULRGRQWRORML� $QDELOLP� 'DOÕQD� DLW� µ'Lú� +HNLPOL÷LQGH�
(UJRQRPL� YH� .RUX\XFX� (J]HUVL]OHU¶� LVLPOL� |]HO� oDOÕúPD�
PRG�O�� NDSVDPÕQGD� SODQODQGÕ�� dDOÕúPD� |QFHVL� $NGHQL]�
hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� .OLQLN�$UDúWÕUPDODU� (WLN� .XUX-
OX¶QGDQ� L]LQ� DOÕQGÕ� �6D\Õ�� �����7DULK�� �������������dDOÕúPD�
�����\ÕOÕ�+HOVLQNL�'HNODUDV\RQXQD�X\JXQ�úHNLOGH�\�U�W�OG���
.DWÕOÕPFÕODU� oDOÕúPDQÕQ� DPDFÕ� YH� NDSVDPÕ� NRQXVXQGD�
ELOJLOHQGLULOPLú�YH�\D]ÕOÕ�RQDPODUÕ�DOÕQGÕ�
dDOÕúPD� HYUHQLQL� $NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L�
)DN�OWHVLQGH� H÷LWLP� YH� |÷UHWLP� J|UHQ� G|UG�QF�� YH� EHúLQFL�
VÕQÕI� |÷UHQFLOHUL� ROXúWXUGX�� $UDúWÕUPD� LoLQ� |UQHNOHP�
E�\�NO�÷�� KHVDSODQPDPÕú� ROXS� HYUHQLQ� W�P�QH� �n�  � �����
XODúÕOPDVÕ�KHGHIOHQGL��$QNHWLQ�X\JXODQGÕ÷Õ�J�QOHUGH� �������
+D]LUDQ�������NOLQLNWH�EXOXQPD\DQ�|÷UHQFLOHU�oDOÕúPD�GÕúÕQ-
GD�EÕUDNÕOGÕ÷ÕQGD�HYUHQLQ����¶LQH�XODúÕOGÕ��
$UDúWÕUPD� WDQÕPOD\ÕFÕ� YH� NHVLWVHO� W�UGH� WDVDUODQPÕú� ELU�
oDOÕúPD�ROXS�YHUL�WRSODPD�DUDFÕ�RODUDN�LNL�E|O�PGHQ�ROXúDQ�
ELU�YHUL�WRSODPD�IRUPX�NXOODQÕOGÕ��)RUPXQ����VRUXGDQ�ROXúDQ�
ELULQFL�E|O�P��NDWÕOÕPFÕODUÕQ�VRV\RGHPRJUDILN�|]HOOLNOHULQLQ�
�\Dú�� FLQVL\HW�� ER\�� NLOR��� NLúLVHO� DOÕúNDQOÕNODUÕQÕQ� �VLJDUD��
G�]HQOL� IL]LNVHO� DNWLYLWH��� VD÷OÕN� GXUXPODUÕQÕQ� �VLVWHPLN�
KDVWDOÕN� PHYFXGL\HWL�� KHNLP� WDUDIÕQGDQ� WDQÕ� NRQXOPXú� NDV�
LVNHOHW�VLVWHPL�KDVWDOÕ÷Õ�ROXS�ROPDGÕ÷Õ��YH�oDOÕúPD�ELOJLOHULQLQ�
�oDOÕúPD� HVQDVÕQGD� DNWLI� NXOODQÕODQ� HO�� oDOÕúPD� NRQXPX��
J�QO�N� WRSODP�oDOÕúPD� V�UHVL�� J�QO�N� WRSODP�EDNÕODQ�KDVWD�
VD\ÕVÕ�� HQ� ID]OD� \RUJXQOXN� KLVVHGLOHQ� NOLQLN�� VRUJXODQGÕ÷Õ�
E|O�PG��� %X� E|O�PGH� D\UÕFD� NDWÕOÕPFÕODUÕQ� G�úPH�� WUDILN�
ND]DVÕ�YH\D�VSRU�\DUDODQPDVÕ�JHoLULS�JHoLUPHGL÷L�GH�VRUJX-
ODQGÕ��øNLQFL�E|O�P�LVH�NDV�LVNHOHW�VLVWHPL�LOH�LOJLOL�VHPSWRP-
ODUÕQ�6WDQGDUGL]H�1RUGLF�.DV�øVNHOHW�6LVWHPL�$QNHWL��1.ø6$��
���� LOH� VRUJXODQGÕ÷Õ� NÕVÕPGÕ�� dDOÕúPDPÕ]GD� NXOODQÕODQ� YHUL�
WRSODPD�IRUPX�NDWÕOÕPFÕODU�WDUDIÕQGDQ�GROGXUXOGX�
.LúLQLQ� EH\DQÕQD� GD\DOÕ� 1.ø6$�� ER\XQ�� VÕUW�� EHO�� RPX]��
GLUVHN��HO�HO�ELOH÷L��NDOoD�X\OXN��GL]��D\DN�D\DN�ELOH÷L�ROPDN�
�]HUH���DQDWRPLN�Y�FXW�E|OJHVLQL�J|VWHUHQ�ELU�úHNLO��]HULQGH�
VRQ����D\�LoHULVLQGH��VRQ���J�Q�LoHULVLQGH�YH�DQNHWLQ�\DSÕOGÕ÷Õ�
J�Q� NDV� LVNHOHW� VLVWHPLQH� DLW� EXOJXODUÕQ� �D÷UÕ�� UDKDWVÕ]OÕN��
X\XúPD��ROXS�ROPDGÕ÷ÕQÕ�HYHW�KD\ÕU�úHNOLQGH�VRUJXOD\DQ�ELU�
DQNHWWLU������$QNHWLQ�ELULQFL�E|O�P�Q�Q�DPDFÕ�D÷UÕOÕ�E|OJHOHU-
LQ�WHVSLWL��LNLQFL�E|O�P�Q�Q�DPDFÕ�LVH�D÷UÕ�QHGHQL�LOH�KHNLPH�
EDúYXUXS�PHGLNDO�YH�?�IL]LN�WHGDYL�J|U�S�J|UPHGL÷LQL�YH�L]LQ�
YH\D�UDSRU�DOÕS�DOPDGÕ÷ÕQÕ�VRUJXODPDNWÕ�������%X�DUDúWÕUPDGD�
1.ø6$�|OoH÷LQ�DOID�GH÷HUL������RODUDN�EXOXQGX�

ʈ[\I\Q[\QS[MT�)VITQb
9HULOHULQ�JLULúL�YH�DQDOL]L�LoLQ�,%0�6366�6WDWLVWLFV����SDNHW�
SURJUDPÕ�NXOODQÕOGÕ��7DQÕPOD\ÕFÕ�LVWDWLVWLNOHUGH�VD\ÕVDO�YHULOHU�
RUWDODPD��VWDQGDUW�VDSPD�YH�RUWDQFD��NDWHJRULN�YHULOHU�IUHNDQV�
YH� \�]GH� GH÷HUOHUL� LOH� |]HWOHQGL�� 9HULOHULQ� QRUPDO� GD÷ÕOÕS�
GD÷ÕOPDGÕ÷Õ� 6KDSLUR� :LON� 7HVWL� LOH� EHOLUOHQGL�� � .DWHJRULN�
GH÷LúNHQOHULQ� NDUúÕODúWÕUÕOPDVÕQGD�“Pearson Ki-Kare Testi” 
YH� “Fisher Kesin Testi”� NXOODQÕOGÕ�� 3� GH÷HULQLQ� ����¶WHQ�
N�o�N� ROGX÷X� GXUXPODU� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� NDEXO�
HGLOGL�
BULGULAR
'Lú�KHNLPOL÷L�IDN�OWHVLQGHNL�G|UG�QF��YH�EHúLQFL�VÕQÕI�|÷UHQ-

FLOHULQ� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ� GH÷HUOHQGLULOPHVL�
DPDFÕ\OD� SODQODQDQ� oDOÕúPDPÕ]D� \Dú� RUWDODPDODUÕ� ������ ��
����� \ÕO� �������� RODQ�� ��¶�� � �����¶L� NDGÕQ� YH� ��¶X� ������
HUNHN�WRSODP�����|÷UHQFL�NDWÕOGÕ��.DWÕOÕPFÕODUÕQ������¶VÕ��n 
 �����G|UG�QF��VÕQÕI�������¶���n  �����EHúLQFL�VÕQÕI�|÷UHQFLVL�
ROXS� Y�FXW� D÷ÕUOÕ÷Õ� RUWDODPDVÕ� ������ NJ�� ER\� RUWDODPDVÕ�
������� FP� YH� EHGHQ� NLWOH� LQGHNVL� RUWDODPDVÕ� ������ �� �����
�RUWDQFDVÕ��������RODUDN�VDSWDQGÕ��7DEOR�����

Tablo 1. .DWÕOÕPFÕODUÕQ�|]HOOLNOHUL

.DWÕOÕPFÕODUÕQ� ����¶XQGD� VLVWHPLN� ELU� KDVWDOÕN� KLND\HVL��
��¶VÕQGD� WDQÕ� NRQXOPXú�ELU� NDV� LVNHOHW� VLVWHPL�KDVWDOÕ÷Õ� YH�
�����¶�QGH� GDKD� |QFH� JHoLULOPLú� VSRU� \DUDODQPDVÕ� YH\D�
WUDILN�ND]DVÕ�KLND\HVL�YDUGÕ��.DWÕOÕPFÕODUÕQ�VDGHFH������¶VL��n 
 �����G�]HQOL�IL]LNVHO�DNWLYLWH�\DSPDNWDGÕU��7DEOR�����'�]HQOL�
IL]LNVHO� DNWLYLWH� \DSPDPD� QHGHQOHUL� DUDVÕQGD� HQ� VÕN� YDNLW�
ROPDPDVÕ��n  ������������YH�GHUV�\R÷XQOX÷X��n  ������������
EHOLUWLOPLúWL��$\UÕFD��NDWÕOÕPFÕODUÕQ������¶L�GLú�KHNLPOL÷LQGH�

��

NRUX\XFX� HVQHPH� YH� HJ]HUVL]OHU� LOH� LOJLOL� H÷LWLP� DOPDN�
LVWHGL÷LQL� GH� EHOLUWPLúWL�� .DWÕOÕPFÕODUÕQ� J�QO�N� KDVWD� VD\ÕVÕ�
RUWDODPDVÕ��������������RUWDQFD�����J�QO�N�RUWDODPD�oDOÕúPD�
V�UHVL�RUWDODPDVÕ�������������VDDW��RUWDQFD���¶GLU��7DEOR������
.DWÕOÕPFÕODUÕQ������¶VÕ� �n   �����RWXUDUDN������¶���n   ����
D\DNWD�������¶VL��n  �����LVH�KHU���oDOÕúPD�SR]LV\RQXQGD�GD�
oDOÕúPDNWDGÕU��.DWÕOÕPFÕODUÕQ������¶��oDOÕúÕUNHQ�VD÷�HOLQL�YH�
����¶VÕ�VRO�HOLQL�NXOODQPDNWDGÕU��.DWÕOÕPFÕODUÕQ�oDOÕúÕUNHQ�HQ�
oRN� \RUJXQOXN� KLVVHWWLNOHUL� NOLQL÷LQ� VÕUDVÕ� LOH�$÷Õ]�� 'Lú� YH�
dHQH� &HUUDKLVL� ��������� 3URWHWLN� 'Lú� 7HGDYLVL� �������� YH�
(QGRGRQWL�������NOLQL÷L�ROGX÷X�VDSWDQGÕ��

7�P� NDWÕOÕPFÕODUÕQ� 1.ø6$� DQNHW� VRQXoODUÕ� 7DEOR� �¶GH�
YHULOPLúWLU��.DWÕOÕPFÕODUÕQ������¶QLQ�VRQ����D\GD�������¶QLQ�
VRQ� \HGL� J�QGH� YH������¶Q�Q� DQNHW� J�Q�� HQ� D]� ELU� Y�FXW�
E|OJHVLQGH� NDV�LVNHOHW� VLVWHPL� \DNÕQPDVÕ� ROGX÷X� EHOLUOHQGL��
.DWÕOÕPFÕODUGDQ������¶L�VRQ����D\GD�D÷UÕ�QHGHQL\OH�GRNWRUD�
JLWPLú�� ����¶VL� UDSRU� YH\D� L]LQ� DOPÕú� YH� ��¶�� NDV� LVNHOHW�
SUREOHPL�QHGHQL�LOH�LODo�NXOODQPÕúWÕU��6RQ����D\GD�HQ�VÕN�NDV�
LVNHOHW� VLVWHPLQH� DLW� \DNÕQPD� KLVVHGLOHQ� E|OJHOHU�� ER\XQ�
���������VÕUW����������EHO���������YH�RPX]GXU��������%R\XQ�
D÷UÕVÕ�VRQ�ELU�\ÕOGD��������VRQ�ELU�KDIWDGD�����YH�DQNHW�J�Q��
������LOH�HQ�VÕN�J|U�OHQ�D÷UÕGÕU��7DEOR�����
%R\XQ� D÷UÕVÕ� QHGHQL� LOH� ����¶QLQ�� EHO� D÷UÕVÕ� QHGHQL� LOH� GH�
����¶QXQ�KHNLPH�JLWWLNOHUL�YH�HQ�VÕN�EX�D÷UÕODU�\�]�QGHQ�LODo�
NXOODQGÕNODUÕ��������EHOLUOHQGL�
.DWÕOÕPFÕODUÕQ� oDOÕúPD� SR]LV\RQX�� DNWLI� NXOODQÕODQ� HO�� NDV�
LVNHOHW� VLVWHPL� KDVWDOÕ÷ÕQD� VDKLS� ROPD� GXUXPX� YH� G�]HQOL�
IL]LNVHO�DNWLYLWH�DOÕúNDQOÕ÷Õ�LOH�VRQ����D\GD�Y�FXGXQ�KHUKDQJL�
ELU� E|OJHVLQGH� D÷UÕ� J|U�OPH� VÕNOÕ÷Õ� DUDVÕQGD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUN�VDSWDQPDGÕ��P !��������7DEOR����

ùHNLO����6RQ����D\GD�NDV�LVNHOHW�VLVWHPL�SUREOHPL�\DúDQDQ�Y�FXW�E|OJHOHULQLQ�
���������������FLQVL\HWH�J|UH�GD÷ÕOÕPÕ

<):<1̪5)
'Lú�KHNLPOL÷L�IDN�OWHVL�G|UG�QF��YH�EHúLQFL�VÕQÕI�|÷UHQFLOH-
ULQGH�NDV�LVNHOHW�VLVWHPLQH�DLW�SUREOHPOHULQ�GH÷HUOHQGLULOGL÷L�
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ABSTRACT
Objective: 
7KLV�VWXG\�DLPV�WR�HYDOXDWH�WKH�SUHYDOHQFH�RI�PXVFXORVNHOHWDO�
V\VWHP�SUREOHPV�DPRQJ�IRXUWK�DQG�ILIWK�JUDGH�VWXGHQWV�DW�WKH�
IDFXOW\�RI�GHQWLVWU\�

Materials and Methods: 
7KLV� FURVV�VHFWLRQDO� VXUYH\� ZDV� FRQGXFWHG� XVLQJ� WKH�
6WDQGDUGL]HG�1RUGLF�0XVFXORVNHOHWDO�4XHVWLRQQDLUH�WR�DVVHVV�
PXVFXORVNHOHWDO�FRPSODLQWV�ZLWK�QLQH�DQDWRPLFDO�UHJLRQV�RI�
WKH� ERG\� �QHFN�� VKRXOGHU�� XSSHU� EDFN�� HOERZV�� ORZHU� EDFN��
KDQG�ZULVW��ZDLVW��KLS�WKLJK��NQHH��DQG�DQNOH�IRRW���7KH�VRFLR-
GHPRJUDSKLF� IHDWXUHV�� SHUVRQDO� KDELWV�� DQG�ZRUNLQJ� FRQGL-
WLRQV�ZHUH�DOVR�TXHVWLRQHG�

Results: 
2I� WKH� ���� LQGLYLGXDOV�ZKR� SDUWLFLSDWHG� LQ� WKH� VWXG\�� ����
ZHUH�IRXUWK�\HDU�DQG�����ZHUH�ILIWK�\HDU�VWXGHQWV��7KH�PHDQ�
DJH�DQG�ERG\�PDVV�LQGH[�RI�SDUWLFLSDQWV�ZHUH��������������
\HDU�DQG��������������UHVSHFWLYHO\��6L[�SHUFHQW�RI�WKH�SDUWLFL-
SDQWV� KDG�PXVFXOXVNHOHWDO� GLVHDVH� DQG� ������KDG� SK\VLFDO�
DFWLYLW\�KDELWV��7KH�SUHYHODQFH�RI�PXVFXORVNHOHWDO�SDLQ�LQ�DW�
OHDVW�RQH�ERG\�SDUW�RI�WKH�SDUWLFLSDQWV�ZDV��������7KH�PRVW�
DIIHFWHG�ERG\�DUHDV�GXULQJ�WKH�SDVW����PRQWKV�ZHUH�WKH�QHFN�
���������XSSHU�EDFN����������ORZHU�EDFN���������DQG�VKRXO-
GHUV��������1HFN�SDLQ�SUHYHODQFH�GXULQJ�WKH�SDVW����PRQWKV�
ZDV��������GXULQJ�SDVW�RQH�ZHHN�������DQG� LQ� WKH�GD\�RI�
VXUYH\��������7KHUH�ZDV�D�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�
LQ�WKH�SUHYDOHQFH�RI�PXVFXORVNHOHWDO�SDLQ�DPRQJ�PDOHV�DQG�
IHPDOHV� �P �� ������� 1R� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG�
EHWZHHQ� ZRUNLQJ� SRVLWLRQ�� DFWLYHO\� XVHG� KDQG�� KDYLQJ�
PXVFXORVNHOHWDO�GLVHDVH��UHJXODU�SK\VLFDO�DFWLYLW\�KDELWV�DQG�
H[SHULHQFLQJ�SDLQ�LQ�DQ\�SDUW�RI�WKH�ERG\�GXULQJ�WKH�ODVW����
PRQWKV�

Conclusion: 
7KLV� VWXG\� GHWHUPLQHG� WKDW� PXVFXORVNHOHWDO� SUREOHPV� DUH�
YHU\�FRPPRQ�DPRQJ�GHQWDO�VWXGHQWV��1HFN��EDFN�DQG�VKRXO-
GHUV�ZHUH�WKH�PRVW�DIIHFWHG�ERG\�VLWHV�
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/ʈ:ʈ̪
'Lú� KHNLPOL÷L� PHVOH÷L�� IL]LNVHO� YH� ]LKLQVHO� RODUDN� ROGXNoD�
KDVVDV� oDOÕúÕOPDVÕ� JHUHNHQ� ELU� PHVOHNWLU��$÷Õ]� ERúOX÷XQXQ�
VÕQÕUOÕ�oDOÕúPD�DODQÕ�YH�X]XQ�V�UHOL�GLNNDW�JHUHNWLUHQ�oDOÕúPD�
úDUWODUÕ� QHGHQL� LOH� GLú� KHNLPOHULQGH� ]DPDQOD� PHVOHNL� NDV�
LVNHOHW�VLVWHPL�SUREOHPOHUL�JHOLúHELOPHNWHGLU������.DV�LVNHOHW�
VLVWHPL� SUREOHPOHUL�� NDV�� WHQGRQ�� ED÷�� NÕNÕUGDN�� VLQLU�� NDQ�
GDPDUODUÕ��NHPLN�YH�HNOHP�JLEL�Y�FXGXPX]D�\DSÕVDO�GHVWHN�
VD÷OD\DQ�DQDWRPLN�\DSÕODUÕ�HWNLOH\HQ�UDKDWVÕ]OÕNODUGÕU������'Lú�
KHNLPOHULQGH� WHPHOGH� WHNUDUOD\ÕFÕ� YH� ]RUOD\ÕFÕ� KDUHNHWOHULQ�
QHGHQ� ROGX÷X� ELULNLPVHO� WUDYPDODUD� ED÷OÕ� RODUDN� JHOLúHQ�
PHVOHNL�NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�KDUHNHWOHUGH�NÕVÕWOÕOÕN�
YH�D÷UÕ\D�QHGHQ�RODUDN�ELUH\OHULQ�J�QO�N�\DúDP�DNWLYLWHOHULQL�
YH�PHVOHNL�IDDOL\HWOHULQL�ROXPVX]�\|QGH�HWNLOHPHNWHGLU�������
/LWHUDW�U�ELOJLVL��GLú�KHNLPOHULQLQ�RUWDODPD�����LOH���¶�Q�Q�
PHVOHNL�\DúDPODUÕ�ER\XQFD�NDV�LVNHOHW�VLVWHPL�SUREOHPOHULQ-
GHQ� \DNÕQGÕNODUÕQÕ� J|VWHUPHNWHGLU� �����'Lú� KHNLPOL÷L� X\JX-
ODPDODUÕ� HVQDVÕQGD� DúÕUÕ� ]RUOD\ÕFÕ� ELU� SRVW�UGH� oDOÕúPDN��
NROODUÕ� EHOOL� SR]LV\RQODUGD� X]XQ� V�UH� VDELW� WXWPDN�� V�UHNOL�
WHNUDUOD\DQ� KDUHNHWOHU� \DSPDN�� X]XQ� V�UH� D\DNWD� GXUPDN�
YH\D� RWXUPDN� YH� \�NVHN� YLEUDV\RQOX� DOHWOHU� NXOODQPDN�
PHVOHNL�NDV�LVNHOHW�VLVWHPL�SUREOHPOHULQLQ�JHOLúLPLQGH�HWNLOL�
RODQ� EL\RPHNDQLN� HWNHQOHUGLU� ������� hONHPL]GH� YH� GL÷HU�
�ONHOHUGH�\DSÕODQ�DUDúWÕUPDODU��NDV�LVNHOHW�VLVWHPL�SUREOHPOHU-
LQH�DLW�HQ�VÕN�EHOLUWLOHULQ��ER\XQ��RPX]��VÕUW�YH�EHO�D÷UÕODUÕ��HO�
YH\D�SDUPDNODUGD�NDUÕQFDODQPD�YH�X\XúXNOXN��NROODUGD�YH\D�
EDFDNODUGD� ]RQNOD\ÕFÕ� WDU]GD� D÷UÕODU� RODUDN� EHOLUWLOPHNWHGLU�
�����������
dDOÕúPDODU� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ� GLú� KHNLP-
OHULQGH� PHVOHNL� WHFU�EHVL]OL÷H� ED÷OÕ� RODUDN� NOLQLN� H÷LWLP�
G|QHPL� VÕUDVÕQGD� EDúOD\DELOHFH÷LQL� YH� |QOH\LFL� WHGELUOHU�
DOÕQPDGÕ÷ÕQGD�KHNLPOHULQ�PHVOHNL�\DúDPODUÕ�ER\XQFD�GHYDP�
HGHELOHFH÷LQL�J|VWHUPHNWHGLU��������$YXVWUDO\D¶GD�GLú�KHNLP-
OL÷L�|÷UHQFLOHUL��]HULQGH�\DSÕODQ�ELU�DUDúWÕUPDGD��|÷UHQFLOHULQ�
���¶LQLQ�oDOÕúPD�HVQDVÕQGD�KDWDOÕ�GXUXú�SRVW�U��VHUJLOHGL÷L�
YH����¶QLQ� NOLQLN� VWDMODUGDNL� X\JXODPDODUGDQ� ND\QDNODQDQ�
NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�\DúDGÕ÷Õ�WHVSLW�HGLOPLúWLU������
<HWHUOL�NOLQLN�GHQH\LP�YH�HUJRQRPL�ELOLQFLQH�VDKLS�ROPD\DQ�
|÷UHQFLOHU�D÷Õ]�ERúOX÷XQD�GDKD�NROD\�HULúLP�YH�GDKD�L\L�ELU�
J|U�ú�DODQÕ�HOGH�HWPHN�DPDFÕ�LOH�X\JXQ�ROPD\DQ�ELU�SRVW�UGH�
X]XQ�V�UH�oDOÕúDELOPHNWHGLU�NL�EX�GXUXPXQ�GD�X]XQ�G|QHPGH�
NDV�LVNHOHW�VLVWHPL�KDVWDOÕNODUÕQD�\RO�DoPDVÕ�NDoÕQÕOPD]GÕU�
<DSÕODQ�OLWHUDW�U�GH÷HUOHQGLUPHVLQGH�GLú�KHNLPOL÷L�|÷UHQFLOH-
ULQGH� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQL� GH÷HUOHQGLUHQ� VÕQÕUOÕ�
VD\ÕGD� oDOÕúPD� ROPDVÕ� NRQXQXQ� LUGHOHQPHVL� JHUHNOLOL÷LQL�
RUWD\D�NR\PDNWDGÕU��$UDúWÕUPD�KLSRWH]LPL]�NOLQLN�VWDM�X\JX-
ODPDVÕ�\DSDQ�GLú�KHNLPOL÷L�|÷UHQFLOHULQGH�NDV�LVNHOHW�VLVWHPL�
SUREOHPOHULQLQ� J|U�OPH� VÕNOÕ÷Õ� \D\JÕQGÕU�� %X� NDSVDPGD�
DUDúWÕUPDQÕQ� DPDFÕ�GD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�
)DN�OWHVLQGH�NOLQLN�H÷LWLPLQH�GHYDP�HGHQ�G|UG�QF��YH�EHúLQ-
FL� VÕQÕI� |÷UHQFLOHULQGH� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ�
\D\JÕQOÕ÷ÕQÕ� EHOLUOHPHN� YH� NRQX� LOH� LOJLOL� IDUNÕQGDOÕN� \DUDW-
PDNWÕU��

GEREÇ ve YÖNTEMLER 
dDOÕúPDPÕ]�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L� )DN�OWHVL�
3HULRGRQWRORML� $QDELOLP� 'DOÕQD� DLW� µ'Lú� +HNLPOL÷LQGH�
(UJRQRPL� YH� .RUX\XFX� (J]HUVL]OHU¶� LVLPOL� |]HO� oDOÕúPD�
PRG�O�� NDSVDPÕQGD� SODQODQGÕ�� dDOÕúPD� |QFHVL� $NGHQL]�
hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� .OLQLN�$UDúWÕUPDODU� (WLN� .XUX-
OX¶QGDQ� L]LQ� DOÕQGÕ� �6D\Õ�� �����7DULK�� �������������dDOÕúPD�
�����\ÕOÕ�+HOVLQNL�'HNODUDV\RQXQD�X\JXQ�úHNLOGH�\�U�W�OG���
.DWÕOÕPFÕODU� oDOÕúPDQÕQ� DPDFÕ� YH� NDSVDPÕ� NRQXVXQGD�
ELOJLOHQGLULOPLú�YH�\D]ÕOÕ�RQDPODUÕ�DOÕQGÕ�
dDOÕúPD� HYUHQLQL� $NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L�
)DN�OWHVLQGH� H÷LWLP� YH� |÷UHWLP� J|UHQ� G|UG�QF�� YH� EHúLQFL�
VÕQÕI� |÷UHQFLOHUL� ROXúWXUGX�� $UDúWÕUPD� LoLQ� |UQHNOHP�
E�\�NO�÷�� KHVDSODQPDPÕú� ROXS� HYUHQLQ� W�P�QH� �n�  � �����
XODúÕOPDVÕ�KHGHIOHQGL��$QNHWLQ�X\JXODQGÕ÷Õ�J�QOHUGH� �������
+D]LUDQ�������NOLQLNWH�EXOXQPD\DQ�|÷UHQFLOHU�oDOÕúPD�GÕúÕQ-
GD�EÕUDNÕOGÕ÷ÕQGD�HYUHQLQ����¶LQH�XODúÕOGÕ��
$UDúWÕUPD� WDQÕPOD\ÕFÕ� YH� NHVLWVHO� W�UGH� WDVDUODQPÕú� ELU�
oDOÕúPD�ROXS�YHUL�WRSODPD�DUDFÕ�RODUDN�LNL�E|O�PGHQ�ROXúDQ�
ELU�YHUL�WRSODPD�IRUPX�NXOODQÕOGÕ��)RUPXQ����VRUXGDQ�ROXúDQ�
ELULQFL�E|O�P��NDWÕOÕPFÕODUÕQ�VRV\RGHPRJUDILN�|]HOOLNOHULQLQ�
�\Dú�� FLQVL\HW�� ER\�� NLOR��� NLúLVHO� DOÕúNDQOÕNODUÕQÕQ� �VLJDUD��
G�]HQOL� IL]LNVHO� DNWLYLWH��� VD÷OÕN� GXUXPODUÕQÕQ� �VLVWHPLN�
KDVWDOÕN� PHYFXGL\HWL�� KHNLP� WDUDIÕQGDQ� WDQÕ� NRQXOPXú� NDV�
LVNHOHW�VLVWHPL�KDVWDOÕ÷Õ�ROXS�ROPDGÕ÷Õ��YH�oDOÕúPD�ELOJLOHULQLQ�
�oDOÕúPD� HVQDVÕQGD� DNWLI� NXOODQÕODQ� HO�� oDOÕúPD� NRQXPX��
J�QO�N� WRSODP�oDOÕúPD� V�UHVL�� J�QO�N� WRSODP�EDNÕODQ�KDVWD�
VD\ÕVÕ�� HQ� ID]OD� \RUJXQOXN� KLVVHGLOHQ� NOLQLN�� VRUJXODQGÕ÷Õ�
E|O�PG��� %X� E|O�PGH� D\UÕFD� NDWÕOÕPFÕODUÕQ� G�úPH�� WUDILN�
ND]DVÕ�YH\D�VSRU�\DUDODQPDVÕ�JHoLULS�JHoLUPHGL÷L�GH�VRUJX-
ODQGÕ��øNLQFL�E|O�P�LVH�NDV�LVNHOHW�VLVWHPL�LOH�LOJLOL�VHPSWRP-
ODUÕQ�6WDQGDUGL]H�1RUGLF�.DV�øVNHOHW�6LVWHPL�$QNHWL��1.ø6$��
���� LOH� VRUJXODQGÕ÷Õ� NÕVÕPGÕ�� dDOÕúPDPÕ]GD� NXOODQÕODQ� YHUL�
WRSODPD�IRUPX�NDWÕOÕPFÕODU�WDUDIÕQGDQ�GROGXUXOGX�
.LúLQLQ� EH\DQÕQD� GD\DOÕ� 1.ø6$�� ER\XQ�� VÕUW�� EHO�� RPX]��
GLUVHN��HO�HO�ELOH÷L��NDOoD�X\OXN��GL]��D\DN�D\DN�ELOH÷L�ROPDN�
�]HUH���DQDWRPLN�Y�FXW�E|OJHVLQL�J|VWHUHQ�ELU�úHNLO��]HULQGH�
VRQ����D\�LoHULVLQGH��VRQ���J�Q�LoHULVLQGH�YH�DQNHWLQ�\DSÕOGÕ÷Õ�
J�Q� NDV� LVNHOHW� VLVWHPLQH� DLW� EXOJXODUÕQ� �D÷UÕ�� UDKDWVÕ]OÕN��
X\XúPD��ROXS�ROPDGÕ÷ÕQÕ�HYHW�KD\ÕU�úHNOLQGH�VRUJXOD\DQ�ELU�
DQNHWWLU������$QNHWLQ�ELULQFL�E|O�P�Q�Q�DPDFÕ�D÷UÕOÕ�E|OJHOHU-
LQ�WHVSLWL��LNLQFL�E|O�P�Q�Q�DPDFÕ�LVH�D÷UÕ�QHGHQL�LOH�KHNLPH�
EDúYXUXS�PHGLNDO�YH�?�IL]LN�WHGDYL�J|U�S�J|UPHGL÷LQL�YH�L]LQ�
YH\D�UDSRU�DOÕS�DOPDGÕ÷ÕQÕ�VRUJXODPDNWÕ�������%X�DUDúWÕUPDGD�
1.ø6$�|OoH÷LQ�DOID�GH÷HUL������RODUDN�EXOXQGX�

ʈ[\I\Q[\QS[MT�)VITQb
9HULOHULQ�JLULúL�YH�DQDOL]L�LoLQ�,%0�6366�6WDWLVWLFV����SDNHW�
SURJUDPÕ�NXOODQÕOGÕ��7DQÕPOD\ÕFÕ�LVWDWLVWLNOHUGH�VD\ÕVDO�YHULOHU�
RUWDODPD��VWDQGDUW�VDSPD�YH�RUWDQFD��NDWHJRULN�YHULOHU�IUHNDQV�
YH� \�]GH� GH÷HUOHUL� LOH� |]HWOHQGL�� 9HULOHULQ� QRUPDO� GD÷ÕOÕS�
GD÷ÕOPDGÕ÷Õ� 6KDSLUR� :LON� 7HVWL� LOH� EHOLUOHQGL�� � .DWHJRULN�
GH÷LúNHQOHULQ� NDUúÕODúWÕUÕOPDVÕQGD�“Pearson Ki-Kare Testi” 
YH� “Fisher Kesin Testi”� NXOODQÕOGÕ�� 3� GH÷HULQLQ� ����¶WHQ�
N�o�N� ROGX÷X� GXUXPODU� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� NDEXO�
HGLOGL�
BULGULAR
'Lú�KHNLPOL÷L�IDN�OWHVLQGHNL�G|UG�QF��YH�EHúLQFL�VÕQÕI�|÷UHQ-

FLOHULQ� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ� GH÷HUOHQGLULOPHVL�
DPDFÕ\OD� SODQODQDQ� oDOÕúPDPÕ]D� \Dú� RUWDODPDODUÕ� ������ ��
����� \ÕO� �������� RODQ�� ��¶�� � �����¶L� NDGÕQ� YH� ��¶X� ������
HUNHN�WRSODP�����|÷UHQFL�NDWÕOGÕ��.DWÕOÕPFÕODUÕQ������¶VÕ��n 
 �����G|UG�QF��VÕQÕI�������¶���n  �����EHúLQFL�VÕQÕI�|÷UHQFLVL�
ROXS� Y�FXW� D÷ÕUOÕ÷Õ� RUWDODPDVÕ� ������ NJ�� ER\� RUWDODPDVÕ�
������� FP� YH� EHGHQ� NLWOH� LQGHNVL� RUWDODPDVÕ� ������ �� �����
�RUWDQFDVÕ��������RODUDN�VDSWDQGÕ��7DEOR�����

Tablo 1. .DWÕOÕPFÕODUÕQ�|]HOOLNOHUL

.DWÕOÕPFÕODUÕQ� ����¶XQGD� VLVWHPLN� ELU� KDVWDOÕN� KLND\HVL��
��¶VÕQGD� WDQÕ� NRQXOPXú�ELU� NDV� LVNHOHW� VLVWHPL�KDVWDOÕ÷Õ� YH�
�����¶�QGH� GDKD� |QFH� JHoLULOPLú� VSRU� \DUDODQPDVÕ� YH\D�
WUDILN�ND]DVÕ�KLND\HVL�YDUGÕ��.DWÕOÕPFÕODUÕQ�VDGHFH������¶VL��n 
 �����G�]HQOL�IL]LNVHO�DNWLYLWH�\DSPDNWDGÕU��7DEOR�����'�]HQOL�
IL]LNVHO� DNWLYLWH� \DSPDPD� QHGHQOHUL� DUDVÕQGD� HQ� VÕN� YDNLW�
ROPDPDVÕ��n  ������������YH�GHUV�\R÷XQOX÷X��n  ������������
EHOLUWLOPLúWL��$\UÕFD��NDWÕOÕPFÕODUÕQ������¶L�GLú�KHNLPOL÷LQGH�

'DOWDEDQ�g��YH�DUN� $NG�'Lú�+HN�'�����������

��

NRUX\XFX� HVQHPH� YH� HJ]HUVL]OHU� LOH� LOJLOL� H÷LWLP� DOPDN�
LVWHGL÷LQL� GH� EHOLUWPLúWL�� .DWÕOÕPFÕODUÕQ� J�QO�N� KDVWD� VD\ÕVÕ�
RUWDODPDVÕ��������������RUWDQFD�����J�QO�N�RUWDODPD�oDOÕúPD�
V�UHVL�RUWDODPDVÕ�������������VDDW��RUWDQFD���¶GLU��7DEOR������
.DWÕOÕPFÕODUÕQ������¶VÕ� �n   �����RWXUDUDN������¶���n   ����
D\DNWD�������¶VL��n  �����LVH�KHU���oDOÕúPD�SR]LV\RQXQGD�GD�
oDOÕúPDNWDGÕU��.DWÕOÕPFÕODUÕQ������¶��oDOÕúÕUNHQ�VD÷�HOLQL�YH�
����¶VÕ�VRO�HOLQL�NXOODQPDNWDGÕU��.DWÕOÕPFÕODUÕQ�oDOÕúÕUNHQ�HQ�
oRN� \RUJXQOXN� KLVVHWWLNOHUL� NOLQL÷LQ� VÕUDVÕ� LOH�$÷Õ]�� 'Lú� YH�
dHQH� &HUUDKLVL� ��������� 3URWHWLN� 'Lú� 7HGDYLVL� �������� YH�
(QGRGRQWL�������NOLQL÷L�ROGX÷X�VDSWDQGÕ��

7�P� NDWÕOÕPFÕODUÕQ� 1.ø6$� DQNHW� VRQXoODUÕ� 7DEOR� �¶GH�
YHULOPLúWLU��.DWÕOÕPFÕODUÕQ������¶QLQ�VRQ����D\GD�������¶QLQ�
VRQ� \HGL� J�QGH� YH������¶Q�Q� DQNHW� J�Q�� HQ� D]� ELU� Y�FXW�
E|OJHVLQGH� NDV�LVNHOHW� VLVWHPL� \DNÕQPDVÕ� ROGX÷X� EHOLUOHQGL��
.DWÕOÕPFÕODUGDQ������¶L�VRQ����D\GD�D÷UÕ�QHGHQL\OH�GRNWRUD�
JLWPLú�� ����¶VL� UDSRU� YH\D� L]LQ� DOPÕú� YH� ��¶�� NDV� LVNHOHW�
SUREOHPL�QHGHQL�LOH�LODo�NXOODQPÕúWÕU��6RQ����D\GD�HQ�VÕN�NDV�
LVNHOHW� VLVWHPLQH� DLW� \DNÕQPD� KLVVHGLOHQ� E|OJHOHU�� ER\XQ�
���������VÕUW����������EHO���������YH�RPX]GXU��������%R\XQ�
D÷UÕVÕ�VRQ�ELU�\ÕOGD��������VRQ�ELU�KDIWDGD�����YH�DQNHW�J�Q��
������LOH�HQ�VÕN�J|U�OHQ�D÷UÕGÕU��7DEOR�����
%R\XQ� D÷UÕVÕ� QHGHQL� LOH� ����¶QLQ�� EHO� D÷UÕVÕ� QHGHQL� LOH� GH�
����¶QXQ�KHNLPH�JLWWLNOHUL�YH�HQ�VÕN�EX�D÷UÕODU�\�]�QGHQ�LODo�
NXOODQGÕNODUÕ��������EHOLUOHQGL�
.DWÕOÕPFÕODUÕQ� oDOÕúPD� SR]LV\RQX�� DNWLI� NXOODQÕODQ� HO�� NDV�
LVNHOHW� VLVWHPL� KDVWDOÕ÷ÕQD� VDKLS� ROPD� GXUXPX� YH� G�]HQOL�
IL]LNVHO�DNWLYLWH�DOÕúNDQOÕ÷Õ�LOH�VRQ����D\GD�Y�FXGXQ�KHUKDQJL�
ELU� E|OJHVLQGH� D÷UÕ� J|U�OPH� VÕNOÕ÷Õ� DUDVÕQGD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUN�VDSWDQPDGÕ��P !��������7DEOR����

ùHNLO����6RQ����D\GD�NDV�LVNHOHW�VLVWHPL�SUREOHPL�\DúDQDQ�Y�FXW�E|OJHOHULQLQ�
���������������FLQVL\HWH�J|UH�GD÷ÕOÕPÕ

<):<1̪5)
'Lú�KHNLPOL÷L�IDN�OWHVL�G|UG�QF��YH�EHúLQFL�VÕQÕI�|÷UHQFLOH-
ULQGH�NDV�LVNHOHW�VLVWHPLQH�DLW�SUREOHPOHULQ�GH÷HUOHQGLULOGL÷L�
EX�oDOÕúPDGD�Y�FXGXQ�HQ�D]�ELU�E|OJHVLQGH�NDV�LVNHOHW�VLVWHPL�
D÷UÕVÕ� ROPD� GXUXPXQXQ� ROGXNoD� \�NVHN� ROGX÷X� ��������
EHOLUOHQPLúWLU��%HQ]HU�úHNLOGH�.KDQ�YH�&KHZ�����0DOH]\D¶GD�
GLú� KHNLPOL÷L� |÷UHQFLOHUL� DUDVÕQGD� NDV� LVNHOHW� VLVWHPL�
SUREOHPL�J|U�OPH�VÕNOÕ÷ÕQÕ������1J�YH�DUN������$YXVWUDO\D¶GD�
���� YH� .KDOLG� ���� LVH� 6XXGL� $UDELVWDQ¶GD� ���� RODUDN�
EHOLUOHPLúOHUGLU��=RUOX�YH�DUN������GD��GLú�KHNLPOL÷L�|÷UHQFLOH-
ULQLQ������¶LQGH�HQ�D]�ELU�E|OJHVLQGH�NDV�LVNHOHW�VLVWHPLQH�DLW�
úLND\HWOHULQ� ROGX÷XQX� EHOLUWPLúWLU�� dDOÕúPDODUGD� GD� EHOLUWLO-
GL÷L��]HUH�NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�GLú�KHNLPOL÷L�|÷UHQ-
FLOHUL�DUDVÕQGD�ROGXNoD�\D\JÕQGÕU�YH�HYUHQVHO�ELU�VRUXQ�RODUDN�
J|]�NPHNWHGLU�
7�UNL\H¶GH� |]HOOLNOH� VD÷OÕN� oDOÕúDQODUÕ� �]HULQGH� \DSÕODQ�
ELUoRN� DUDúWÕUPDGD� NXOODQÕODQ� YH� NDV� LVNHOHW� VLVWHPLQH� DLW�
VHPSWRPODUÕQ� SUHYDODQVÕ� LOH� LOJLOL� J�YHQLOLU� ELOJL� VD÷OD\DQ�
1.,6$¶QLQ�J�YHQLUOLN�YH�JHoHUOLOLN�oDOÕúPDVÕ�.DKUDPDQ�YH�
DUNDGDúODUÕ�WDUDIÕQGDQ�\DSÕOPÕúWÕU�������
$UDúWÕUPDPÕ]GD� VRQ� ��� D\� LoHULVLQGH� HQ� VÕN� NDV�LVNHOHW�
VLVWHPL� D÷UÕVÕ� RODQ� Y�FXW� E|O�P�� ER\XQ� �������� RODUDN�
EHOLUOHQPLúWLU�� /LHW]� YH� DUN�¶QÕQ� ����� \DSWÕ÷Õ� VLVWHPDWLN�
OLWHUDW�U�GHUOHPHVLQGH�GLú�KHNLPOHULQLQ�HQ�VÕN������¶OLN�ELU�
RUDQ�LOH�ER\XQ�E|OJHVLQGH�GDKD�VRQUD�LVH�������LOH�EHO�E|OJH-
VLQGH� úLND\HW� \DúDGÕ÷ÕQÕ� ELOGLUPLúWLU�� 0DOH]\D¶GD� \DSÕODQ�
GL÷HU�ELU�DUDúWÕUPDGD�����GD�NOLQLN�oDOÕúPD�\DSDQ�GLú�KHNLP-
OL÷L�|÷UHQFLOHULQGH�HQ�ID]OD�D÷UÕ�KLVVHGLOHQ�E|OJHOHULQ�ER\XQ�
������YH�EHO� ������E|OJHVL�ROGX÷XQX�EHOLUWLOPLúWLU� ��7�UNL-
\H¶GH�\DSÕODQ�ELU�GL÷HU�oDOÕúPDGD������GD�GLú�KHNLPOL÷L�|÷UHQ-
FLOHULQGH�HQ�ID]OD�D÷UÕOÕ�E|OJHOHULQ�ER\XQ��������RPX]��������
YH�VÕUW�������ROGX÷X�WHVSLW�HGLOPLúWLU���
/LWHUDW�UGH�ER\XQ�D÷UÕVÕQÕQ�GLú�KHNLPOHUL�DUDVÕQGD�HQ�\D\JÕQ�
NDV�LVNHOHW�VLVWHPL�EXOJXVX�ROGX÷X�EHOLUWLOPHNWHGLU�������'Lú�
KHNLPOHUL�KDVWDODUÕQÕ�WHGDYL�HWWLNOHUL�V�UH�ER\XQFD�GDKD�L\L�ELU�
J|U�ú�DODQÕQÕ�VD÷ODPDN�DPDFÕ�LOH�ER\XQ�IOHNVL\RQX�YH�RPX]�
DEG�NVL\RQX� LOH�NDUDNWHUL]H�ROXPVX]�ELU�GXUXú�VHUJLOHU��%Dú�
YH� ER\QXQ� |QH� GR÷UX� KDUHNHWLQH� ED÷OÕ� ORUGR]GDNL� D]DOPD��

]DPDQOD�ER\XQ�YH�RPX]�E|OJHVLQGHNL�NDVODUGD�\RUJXQOX÷D��
D÷UÕ\D�YH�NRUX\XFX�NDV�NDVÕOPDODUÕQD�QHGHQ�ROPDNWDGÕU������
6�UHNOL�WHNUDUOD\DQ�ELULNLPVHO�WUDYPDODUD�ED÷OÕ�NDVODUGDNL�EX�
G�]HQVL]OLNOHU� ER\XQ� VSLQDO� GLVNOHUL� �]HULQH� JHOHQ� NXYYHWL�
DUWWÕUDUDN�LOHUOH\HQ�G|QHPGH�NDV�LVNHOHW�VLVWHPL�KDVWDOÕNODUÕQD�
QHGHQ�ROPDNWDGÕU�������
dDOÕúPDPÕ]GD�HQ�VÕN�UDVWODQDQ�GL÷HU���D÷UÕ�E|OJHVLQLQ�VÕUW�YH�
EHO� ROGX÷X� VDSWDQPÕúWÕU�� 7�P� G�Q\DGD� �VW� VROXQXP� \ROX�
KDVWDOÕNODUÕQGDQ� VRQUD� HQ� ID]OD� Lú� J�F�� ND\EÕQD� QHGHQ� RODQ�
PHVOHNL�KDVWDOÕN�NURQLN�EHO�D÷UÕVÕ�RODUDN�ELOGLULOPHNWHGLU�������
6R\OX�YH�$OWÕQGLú�����D÷Õ]�YH�GLú�VD÷OÕ÷Õ�PHUNH]LQGH�J|UHYOL�
GLú�KHNLPOHULQLQ������¶LQGH�VRQ����D\�LoHULVLQGH�NDV�LVNHOHW�
VLVWHPL� SUREOHPOHUL� ROGX÷XQX� YH� EXQODUÕQ� HQ� ID]OD� ER\XQ�
��������� EHO� �������� YH� VÕUW� �������� E|OJHVLQGHQ� ND\QDN-
ODQGÕ÷ÕQÕ� EHOLUOHPLúWLU�� +RZDUWK� YH� DUN�� ����� KDVWD� WHGDYLVL�
HVQDVÕQGD� EHO� RPXUODUÕQÕQ� VD÷D� GR÷UX� ODWHUDO� IOHNVL\RQX� YH�
WRUDNDO� RPXUODUÕQ� VROD� GR÷UX� H÷LOPHVLQLQ� GLú� KHNLPOHULQGH�
NDUDNWHULVWLN� ELU� SR]LV\RQ� ROGX÷XQX� YH� EX� SR]LV\RQ� LOH� EHO�
D÷UÕVÕ� DUDVÕQGD� SR]LWLI� \|QGH� DQODPOÕ� ELU� LOLúNLOL� ROGX÷XQX�
EHOLUWPLúWLU��dDOÕúPDPÕ]GD��IDUNOÕ�oDOÕúPD�NRQXPODUÕ�DUDVÕQGD�
NDV� LVNHOHW� VLVWHPL� SUREOHPL� J|U�OPH� VÕNOÕ÷Õ� DoÕVÕQGDQ�
KHUKDQJL�ELU�IDUN�WHVSLW�HGLOPHPLúWLU�
�P !��������7DEOR�����
%HO� D÷UÕODUÕQÕQ� QHGHQOHULQLQ� GH÷HUOHQGLULOGL÷L� oDOÕúPDODUGD�
IL]LNVHO� DNWLYLWHQLQ� |QHPLQH� GH� GH÷LQLOPLúWLU� ������ )L]LNVHO�
DNWLYLWH�PHWDEROLN��IL]\RORMLN�YH�SVLNRORMLN�IDNW|UOHUL�ROXPOX�
\|QGH�HWNLOH\HUHN�NURQLN�KDVWDOÕN�ULVNLQL�D]DOWPD\D�YH�D\UÕFD�
NDV��HNOHP�YH�NHPLN�VD÷OÕ÷ÕQÕQ�NRUXQPDVÕQD�\DUGÕPFÕ�ROPDN-
WDGÕU� ������ dDOÕúPDPÕ]GD� LVH� NDWÕOÕPFÕODUÕQ� IL]LNVHO� DNWLYLWH�
DOÕúNDQOÕNODUÕQÕQ� ������ LOH� ROGXNoD� G�ú�N� ROGX÷X� VDSWDQ-
PÕúWÕU��%X�GXUXPD�|]HOOLNOH�&29,'����SDQGHPLVL�ND\QDNOÕ�
NÕVÕWODPDODUÕQ� YH� |÷UHQFLOHULQ� GHUVOHULQH� oHYULPLoL� RODUDN�
ELOJLVD\DU� RUWDPÕQGD� NDWÕOPDODUÕQÕQ� HWNLOL� ROGX÷XQX� G�ú�Q��
PHNWH\L]��$\UÕFD��KHU�VHQH�]RUODúDUDN�YH�\R÷XQODúDUDN�GHYDP�
HGHQ� WHRULN� YH� NOLQLN� H÷LWLP� V�UHFL� QHGHQL� LOH� |÷UHQFLOHULQ�
KRELOHULQH� \HWHULQFH� ]DPDQ� D\ÕUDPDGÕNODUÕ� GD� ELU� JHUoHNWLU��
5LVLQJ�YH�DUN�¶QÕQ������.RORPEL\D¶GDNL�GLú�KHNLPOL÷L�|÷UHQ-
FLOHUL� DUDVÕQGD� \DSWÕNODUÕ� oDOÕúPDGD� GD� |÷UHQFLOHULQ� VDGHFH�
���¶�Q�Q�G�]HQOL�IL]LNVHO�HJ]HUVL]�\DSWÕ÷ÕQÕ�ELOGL��ULOPLúWLU��
dDOÕúPDPÕ]GD� NDV� LVNHOHW� VLVWHPL� SUREOHPOHUL� FLQVL\HW�
GH÷LúNHQLQH� J|UH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� NDGÕQODUGD� ER\XQ�� VÕUW�
YH� EHO� D÷UÕODUÕQÕQ� HUNHNOHUH� J|UH� LVWDWLVWLNVHO� RODUDN� GDKD�
\�NVHN�ROGX÷X�WHVSLW�HGLOPLúWLU��/LWHUDW�UGH�NDGÕQ�ROPDN�NDV�
LVNHOHW�VLVWHPL�KDVWDOÕNODUÕ� LoLQ�ELU� ULVN�ROXúWXUPDNWDGÕU� �����
����� øVYHo¶WH� PDVD� EDúÕ� oDOÕúDQODUÕ� �]HULQGH� \DSÕODQ� ELU�
oDOÕúPDGD� ����� ER\XQ� YH� �VW� HNVWUHPLWHOHUGH� NDV� LVNHOHW�
VLVWHPL� VHPSWRPODUÕQÕQ� NDGÕQODUGD� HUNHNOHUH� J|UH� DQODPOÕ�
GHUHFHGH�GDKD�ID]OD�J|U�OP�úW�U� ��.HUDVXR�YH�DUN�¶QÕQ������
)LQODQGL\DOÕ�GLú�KHNLPOHUL�DUDVÕQGD�\DSWÕ÷Õ�oDOÕúPDGD�GD�NDV�
LVNHOHW� VLVWHPLQH� DLW� úLND\HWOHULQ� NDGÕQODUGD� GDKD� ID]OD�
J|U�OG�÷��VDSWDPÕúWÕU��ùLUD]L�YH�DUN�¶QÕQ������KDVWDQH�oDOÕúDQ-
ODUÕQGD�Lú�LOH�LOLúNLOL�NDV�LVNHOHW�VLVWHPL�SUREOHPOHULQL�GH÷HU-
OHQGLUGLNOHUL�oDOÕúPDODUÕQGD�GD�EHQ]HU�úHNLOGH�NDGÕQODUGD�NDV�
LVNHOHW� VLVWHPL� ND\QDNOÕ� D÷UÕ� úLGGHWLQL� HUNHNOHUH� J|UH� GDKD�
\�NVHN� WHVSLW�HWPLúOHUGLU��dDOÕúPDODU�EX�GXUXPX��NDGÕQODUÕQ�
D÷UÕ� HúL÷LQLQ� YH� Y�FXW� NDV� RUDQÕQÕQ� HUNHNOHUH� RUDQOD� GDKD�
G�ú�N� ROPDVÕ� LOH� LOLúNLOHQGLUPLúWLU�� $\UÕFD�� .DQGHPLU� YH�
.DUDWDú������NDV�LVNHOHW�VLVWHPL�D÷UÕODUÕQÕQ�NDGÕQODUGD�YH�X]XQ�

V�UH� D\DNWD� oDOÕúDQ� GLú� KHNLPOHULQGH� GDKD� VÕN� J|U�OG�÷�Q��
ELOGLULOPLúWLU��0HYFXW�oDOÕúPDPÕ]GD�GD�NDWÕOÕPFÕODU�HQ� ID]OD�
\RUXOGXNODUÕ�NOLQL÷LQ��KDVWD�WHGDYLOHULQLQ�J�Q�ER\XQFD�D\DNWD�
GXUXODUDN� \DSÕOGÕ÷Õ�$÷Õ]� 'Lú� YH� dHQH� &HUUDKLVL� ROGX÷XQX�
ELOGLUPLúWLU�� øVUDLO¶GH� GLú� KHNLPOHULQLQ� oDOÕúPD� NRQXPODUÕQÕ�
GH÷HUOHQGLUHQ�GL÷HU�ELU�oDOÕúPDGD������LVH�]DPDQÕQÕQ�E�\�N�
oR÷XQOX÷XQX�RWXUDUDN�JHoLUHQOHULQ�D\DNWD�oDOÕúDQ�GLú�KHNLP-
OHULQH� J|UH� GDKD� úLGGHWOL� EHO� D÷UÕVÕQD� VDKLS� ROGX÷XQX� WHVSLW�
HWPLúWLU��.RQX�LOH�LOJLOL�\DSÕODQ�ELU�OLWHUDW�U�GHUOHPHVLQGH��ELU�
Lú� J�Q�� ER\XQFD� V�UHNOL� D\QÕ� NRQXPGD� VDELW� ELU� úHNLOGH�
oDOÕúPDN�\HULQH��IDUNOÕ�NDV�JUXSODUÕQÕ�DNWLYH�HWPHN�DPDFÕ�LOH�
GLú� KHNLPOHULQH� J�Q� LoHULVLQGH� NRQXPODUÕQÕ� GH÷LúWLUPHOHUL�
�KHP�RWXUDUDN�KHP�GH�D\DNWD�GXUDUDN�oDOÕúÕOPDVÕ��YH�WHGDYL�
VHDQVODUÕ�DUDVÕQGD�PROD�YHUPHOHUL�|QHULOPLúWLU���
/LWHUDW�UGH� GLú� KHNLPOHULQGH� NDV� LVNHOHW� VLVWHPL� SUREOHPOH��
ULQLQ� JHOLúLPLQGH� GLú� KHNLPLQLQ�PHVOHNL� \DúÕ�� J�QGH� WHGDYL�
HGLOHQ�KDVWD�VD\ÕVÕ�YH� WHGDYL�úHNOLQLQ�GH�HWNLOL�ROGX÷X�ELOGL��
ULOPHNWHGLU��������0HYFXW�oDOÕúPDPÕ]GD�LVH�NDWÕOÕPFÕODU�D\QÕ�
\Dú�JUXEXQGD�YH�EHQ]HU�NOLQLN�oDOÕúPD�SURWRNRO�QH�VDKLS�GLú�
KHNLPOL÷L�|÷UHQFLOHULGLU��%X�oDOÕúPDPÕ]ÕQ�NÕVÕWODPDODUÕQGDQ�
ELULGLU��$\UÕFD�oDOÕúPDPÕ]GD�NOLQLN�PXD\HQH\H�GD\DOÕ�REMHN-
WLI� GH÷HUOHQGLUPHOHU� \HULQH� VDGHFH� NDWÕOÕPFÕODUÕQ� EH\DQÕQD�
GD\DOÕ� |Oo�POHULQ� NXOODQÕOPDVÕ� GD� GL÷HU� ELU� OLPLWDV\RQGXU��
$QFDN� IDUNOÕ� �ONHOHUGH� GLú� KHNLPOL÷L� |÷UHQFLOHULQLQ� NDV�
LVNHOHW� VLVWHPL� SUREOHPOHULQL� GH÷HUOHQGLUHQ� oDOÕúPDODUGD� GD�
oDOÕúPDPÕ]OD�EHQ]HU�|Oo�P�PDWHU\DOOHUL�NXOODQÕOPÕúWÕU��������
7�P� EXQODUD� UD÷PHQ� PHYFXW� oDOÕúPD� VRQXoODUÕPÕ]ÕQ�
|]HOOLNOH�GLú�KHNLPOL÷L�|÷UHQFLOHUL�DUDVÕQGD�NDV�LVNHOHW�VLVWHPL�
SUREOHPOHULQLQ�\D\JÕQOÕ÷Õ�NRQXVXQGD�ELU� IDUNÕQGDOÕN�\DUDWD-
FD÷Õ�G�ú�QFHVLQGH\L]��

SONUÇ
%X� oDOÕúPD� VRQXFXQGD� GLú� KHNLPOL÷L� |÷UHQFLOHULQLQ� \�NVHN�
RUDQGD� NDV� LVNHOHW� SUREOHPL� \DúDGÕ÷Õ� EHOLUOHQPLúWLU�� (Q� VÕN�
NDV� LVNHOHW� VLVWHPL� D÷UÕVÕ� \DúDQDQ� Y�FXW� E|OJHOHULQLQ� EDúWD�
ER\XQ� ROPDN� �]HUH� VÕUW�� EHO� YH� RPX]� E|OJHOHUL� ROGX÷X�
J|U�OG��� 7�P� EXQODU� J|]� |Q�QGH� EXOXQGXUXOGX÷XQGD��
PHVOH÷LQ� LON� \ÕOODUÕQGD� RODQ� JHQo� GLú� KHNLPOL÷L� DGD\ODUÕQÕQ�
NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ� |QOHQPHVL� E�\�N� |QHP�
WDúÕPDNWDGÕU��%X�DPDoOD�GLú�KHNLPOL÷L�|÷UHQFLOHULQH�HUJRQR-
PLN� oDOÕúPD� SUHQVLSOHULQLQ� SUDWLN� X\JXODPDODU� LOH� ELUOLNWH�
|÷UHWLOPHVL�YH�NRUX\XFX�HVQHPH�HJ]HUVL]OHUL�KDNNÕQGD�H÷LWLFL�
SURJUDPODUÕQ�G�]HQOHQPHVLQH�|]HQ�J|VWHULOPHOLGLU��
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%X�NHVLWVHO� DUDúWÕUPDGD�� NDV�LVNHOHW� VLVWHPL� SUREOHPOHUL�� Y�FX-
GXQ�GRNX]�DQDWRPLN�E|OJHVLQGHNL��ER\XQ��RPX]��VÕUW��GLUVHNOHU��
HO�HO�ELOH÷L��EHO��NDOoD�X\OXN��GL]�YH�D\DN�ELOH÷L�D\DN��\DNÕQPD-
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ABSTRACT
Objective: 
7KLV�VWXG\�DLPV�WR�HYDOXDWH�WKH�SUHYDOHQFH�RI�PXVFXORVNHOHWDO�
V\VWHP�SUREOHPV�DPRQJ�IRXUWK�DQG�ILIWK�JUDGH�VWXGHQWV�DW�WKH�
IDFXOW\�RI�GHQWLVWU\�

Materials and Methods: 
7KLV� FURVV�VHFWLRQDO� VXUYH\� ZDV� FRQGXFWHG� XVLQJ� WKH�
6WDQGDUGL]HG�1RUGLF�0XVFXORVNHOHWDO�4XHVWLRQQDLUH�WR�DVVHVV�
PXVFXORVNHOHWDO�FRPSODLQWV�ZLWK�QLQH�DQDWRPLFDO�UHJLRQV�RI�
WKH� ERG\� �QHFN�� VKRXOGHU�� XSSHU� EDFN�� HOERZV�� ORZHU� EDFN��
KDQG�ZULVW��ZDLVW��KLS�WKLJK��NQHH��DQG�DQNOH�IRRW���7KH�VRFLR-
GHPRJUDSKLF� IHDWXUHV�� SHUVRQDO� KDELWV�� DQG�ZRUNLQJ� FRQGL-
WLRQV�ZHUH�DOVR�TXHVWLRQHG�

Results: 
2I� WKH� ���� LQGLYLGXDOV�ZKR� SDUWLFLSDWHG� LQ� WKH� VWXG\�� ����
ZHUH�IRXUWK�\HDU�DQG�����ZHUH�ILIWK�\HDU�VWXGHQWV��7KH�PHDQ�
DJH�DQG�ERG\�PDVV�LQGH[�RI�SDUWLFLSDQWV�ZHUH��������������
\HDU�DQG��������������UHVSHFWLYHO\��6L[�SHUFHQW�RI�WKH�SDUWLFL-
SDQWV� KDG�PXVFXOXVNHOHWDO� GLVHDVH� DQG� ������KDG� SK\VLFDO�
DFWLYLW\�KDELWV��7KH�SUHYHODQFH�RI�PXVFXORVNHOHWDO�SDLQ�LQ�DW�
OHDVW�RQH�ERG\�SDUW�RI�WKH�SDUWLFLSDQWV�ZDV��������7KH�PRVW�
DIIHFWHG�ERG\�DUHDV�GXULQJ�WKH�SDVW����PRQWKV�ZHUH�WKH�QHFN�
���������XSSHU�EDFN����������ORZHU�EDFN���������DQG�VKRXO-
GHUV��������1HFN�SDLQ�SUHYHODQFH�GXULQJ�WKH�SDVW����PRQWKV�
ZDV��������GXULQJ�SDVW�RQH�ZHHN�������DQG� LQ� WKH�GD\�RI�
VXUYH\��������7KHUH�ZDV�D�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�
LQ�WKH�SUHYDOHQFH�RI�PXVFXORVNHOHWDO�SDLQ�DPRQJ�PDOHV�DQG�
IHPDOHV� �P �� ������� 1R� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG�
EHWZHHQ� ZRUNLQJ� SRVLWLRQ�� DFWLYHO\� XVHG� KDQG�� KDYLQJ�
PXVFXORVNHOHWDO�GLVHDVH��UHJXODU�SK\VLFDO�DFWLYLW\�KDELWV�DQG�
H[SHULHQFLQJ�SDLQ�LQ�DQ\�SDUW�RI�WKH�ERG\�GXULQJ�WKH�ODVW����
PRQWKV�

Conclusion: 
7KLV� VWXG\� GHWHUPLQHG� WKDW� PXVFXORVNHOHWDO� SUREOHPV� DUH�
YHU\�FRPPRQ�DPRQJ�GHQWDO�VWXGHQWV��1HFN��EDFN�DQG�VKRXO-
GHUV�ZHUH�WKH�PRVW�DIIHFWHG�ERG\�VLWHV�
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4XHVWLRQQDLUH��'HQWLVWU\

/ʈ:ʈ̪
'Lú� KHNLPOL÷L� PHVOH÷L�� IL]LNVHO� YH� ]LKLQVHO� RODUDN� ROGXNoD�
KDVVDV� oDOÕúÕOPDVÕ� JHUHNHQ� ELU� PHVOHNWLU��$÷Õ]� ERúOX÷XQXQ�
VÕQÕUOÕ�oDOÕúPD�DODQÕ�YH�X]XQ�V�UHOL�GLNNDW�JHUHNWLUHQ�oDOÕúPD�
úDUWODUÕ� QHGHQL� LOH� GLú� KHNLPOHULQGH� ]DPDQOD� PHVOHNL� NDV�
LVNHOHW�VLVWHPL�SUREOHPOHUL�JHOLúHELOPHNWHGLU������.DV�LVNHOHW�
VLVWHPL� SUREOHPOHUL�� NDV�� WHQGRQ�� ED÷�� NÕNÕUGDN�� VLQLU�� NDQ�
GDPDUODUÕ��NHPLN�YH�HNOHP�JLEL�Y�FXGXPX]D�\DSÕVDO�GHVWHN�
VD÷OD\DQ�DQDWRPLN�\DSÕODUÕ�HWNLOH\HQ�UDKDWVÕ]OÕNODUGÕU������'Lú�
KHNLPOHULQGH� WHPHOGH� WHNUDUOD\ÕFÕ� YH� ]RUOD\ÕFÕ� KDUHNHWOHULQ�
QHGHQ� ROGX÷X� ELULNLPVHO� WUDYPDODUD� ED÷OÕ� RODUDN� JHOLúHQ�
PHVOHNL�NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�KDUHNHWOHUGH�NÕVÕWOÕOÕN�
YH�D÷UÕ\D�QHGHQ�RODUDN�ELUH\OHULQ�J�QO�N�\DúDP�DNWLYLWHOHULQL�
YH�PHVOHNL�IDDOL\HWOHULQL�ROXPVX]�\|QGH�HWNLOHPHNWHGLU�������
/LWHUDW�U�ELOJLVL��GLú�KHNLPOHULQLQ�RUWDODPD�����LOH���¶�Q�Q�
PHVOHNL�\DúDPODUÕ�ER\XQFD�NDV�LVNHOHW�VLVWHPL�SUREOHPOHULQ-
GHQ� \DNÕQGÕNODUÕQÕ� J|VWHUPHNWHGLU� �����'Lú� KHNLPOL÷L� X\JX-
ODPDODUÕ� HVQDVÕQGD� DúÕUÕ� ]RUOD\ÕFÕ� ELU� SRVW�UGH� oDOÕúPDN��
NROODUÕ� EHOOL� SR]LV\RQODUGD� X]XQ� V�UH� VDELW� WXWPDN�� V�UHNOL�
WHNUDUOD\DQ� KDUHNHWOHU� \DSPDN�� X]XQ� V�UH� D\DNWD� GXUPDN�
YH\D� RWXUPDN� YH� \�NVHN� YLEUDV\RQOX� DOHWOHU� NXOODQPDN�
PHVOHNL�NDV�LVNHOHW�VLVWHPL�SUREOHPOHULQLQ�JHOLúLPLQGH�HWNLOL�
RODQ� EL\RPHNDQLN� HWNHQOHUGLU� ������� hONHPL]GH� YH� GL÷HU�
�ONHOHUGH�\DSÕODQ�DUDúWÕUPDODU��NDV�LVNHOHW�VLVWHPL�SUREOHPOHU-
LQH�DLW�HQ�VÕN�EHOLUWLOHULQ��ER\XQ��RPX]��VÕUW�YH�EHO�D÷UÕODUÕ��HO�
YH\D�SDUPDNODUGD�NDUÕQFDODQPD�YH�X\XúXNOXN��NROODUGD�YH\D�
EDFDNODUGD� ]RQNOD\ÕFÕ� WDU]GD� D÷UÕODU� RODUDN� EHOLUWLOPHNWHGLU�
�����������
dDOÕúPDODU� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ� GLú� KHNLP-
OHULQGH� PHVOHNL� WHFU�EHVL]OL÷H� ED÷OÕ� RODUDN� NOLQLN� H÷LWLP�
G|QHPL� VÕUDVÕQGD� EDúOD\DELOHFH÷LQL� YH� |QOH\LFL� WHGELUOHU�
DOÕQPDGÕ÷ÕQGD�KHNLPOHULQ�PHVOHNL�\DúDPODUÕ�ER\XQFD�GHYDP�
HGHELOHFH÷LQL�J|VWHUPHNWHGLU��������$YXVWUDO\D¶GD�GLú�KHNLP-
OL÷L�|÷UHQFLOHUL��]HULQGH�\DSÕODQ�ELU�DUDúWÕUPDGD��|÷UHQFLOHULQ�
���¶LQLQ�oDOÕúPD�HVQDVÕQGD�KDWDOÕ�GXUXú�SRVW�U��VHUJLOHGL÷L�
YH����¶QLQ� NOLQLN� VWDMODUGDNL� X\JXODPDODUGDQ� ND\QDNODQDQ�
NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�\DúDGÕ÷Õ�WHVSLW�HGLOPLúWLU������
<HWHUOL�NOLQLN�GHQH\LP�YH�HUJRQRPL�ELOLQFLQH�VDKLS�ROPD\DQ�
|÷UHQFLOHU�D÷Õ]�ERúOX÷XQD�GDKD�NROD\�HULúLP�YH�GDKD�L\L�ELU�
J|U�ú�DODQÕ�HOGH�HWPHN�DPDFÕ�LOH�X\JXQ�ROPD\DQ�ELU�SRVW�UGH�
X]XQ�V�UH�oDOÕúDELOPHNWHGLU�NL�EX�GXUXPXQ�GD�X]XQ�G|QHPGH�
NDV�LVNHOHW�VLVWHPL�KDVWDOÕNODUÕQD�\RO�DoPDVÕ�NDoÕQÕOPD]GÕU�
<DSÕODQ�OLWHUDW�U�GH÷HUOHQGLUPHVLQGH�GLú�KHNLPOL÷L�|÷UHQFLOH-
ULQGH� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQL� GH÷HUOHQGLUHQ� VÕQÕUOÕ�
VD\ÕGD� oDOÕúPD� ROPDVÕ� NRQXQXQ� LUGHOHQPHVL� JHUHNOLOL÷LQL�
RUWD\D�NR\PDNWDGÕU��$UDúWÕUPD�KLSRWH]LPL]�NOLQLN�VWDM�X\JX-
ODPDVÕ�\DSDQ�GLú�KHNLPOL÷L�|÷UHQFLOHULQGH�NDV�LVNHOHW�VLVWHPL�
SUREOHPOHULQLQ� J|U�OPH� VÕNOÕ÷Õ� \D\JÕQGÕU�� %X� NDSVDPGD�
DUDúWÕUPDQÕQ� DPDFÕ�GD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�
)DN�OWHVLQGH�NOLQLN�H÷LWLPLQH�GHYDP�HGHQ�G|UG�QF��YH�EHúLQ-
FL� VÕQÕI� |÷UHQFLOHULQGH� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ�
\D\JÕQOÕ÷ÕQÕ� EHOLUOHPHN� YH� NRQX� LOH� LOJLOL� IDUNÕQGDOÕN� \DUDW-
PDNWÕU��

GEREÇ ve YÖNTEMLER 
dDOÕúPDPÕ]�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L� )DN�OWHVL�
3HULRGRQWRORML� $QDELOLP� 'DOÕQD� DLW� µ'Lú� +HNLPOL÷LQGH�
(UJRQRPL� YH� .RUX\XFX� (J]HUVL]OHU¶� LVLPOL� |]HO� oDOÕúPD�
PRG�O�� NDSVDPÕQGD� SODQODQGÕ�� dDOÕúPD� |QFHVL� $NGHQL]�
hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� .OLQLN�$UDúWÕUPDODU� (WLN� .XUX-
OX¶QGDQ� L]LQ� DOÕQGÕ� �6D\Õ�� �����7DULK�� �������������dDOÕúPD�
�����\ÕOÕ�+HOVLQNL�'HNODUDV\RQXQD�X\JXQ�úHNLOGH�\�U�W�OG���
.DWÕOÕPFÕODU� oDOÕúPDQÕQ� DPDFÕ� YH� NDSVDPÕ� NRQXVXQGD�
ELOJLOHQGLULOPLú�YH�\D]ÕOÕ�RQDPODUÕ�DOÕQGÕ�
dDOÕúPD� HYUHQLQL� $NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L�
)DN�OWHVLQGH� H÷LWLP� YH� |÷UHWLP� J|UHQ� G|UG�QF�� YH� EHúLQFL�
VÕQÕI� |÷UHQFLOHUL� ROXúWXUGX�� $UDúWÕUPD� LoLQ� |UQHNOHP�
E�\�NO�÷�� KHVDSODQPDPÕú� ROXS� HYUHQLQ� W�P�QH� �n�  � �����
XODúÕOPDVÕ�KHGHIOHQGL��$QNHWLQ�X\JXODQGÕ÷Õ�J�QOHUGH� �������
+D]LUDQ�������NOLQLNWH�EXOXQPD\DQ�|÷UHQFLOHU�oDOÕúPD�GÕúÕQ-
GD�EÕUDNÕOGÕ÷ÕQGD�HYUHQLQ����¶LQH�XODúÕOGÕ��
$UDúWÕUPD� WDQÕPOD\ÕFÕ� YH� NHVLWVHO� W�UGH� WDVDUODQPÕú� ELU�
oDOÕúPD�ROXS�YHUL�WRSODPD�DUDFÕ�RODUDN�LNL�E|O�PGHQ�ROXúDQ�
ELU�YHUL�WRSODPD�IRUPX�NXOODQÕOGÕ��)RUPXQ����VRUXGDQ�ROXúDQ�
ELULQFL�E|O�P��NDWÕOÕPFÕODUÕQ�VRV\RGHPRJUDILN�|]HOOLNOHULQLQ�
�\Dú�� FLQVL\HW�� ER\�� NLOR��� NLúLVHO� DOÕúNDQOÕNODUÕQÕQ� �VLJDUD��
G�]HQOL� IL]LNVHO� DNWLYLWH��� VD÷OÕN� GXUXPODUÕQÕQ� �VLVWHPLN�
KDVWDOÕN� PHYFXGL\HWL�� KHNLP� WDUDIÕQGDQ� WDQÕ� NRQXOPXú� NDV�
LVNHOHW�VLVWHPL�KDVWDOÕ÷Õ�ROXS�ROPDGÕ÷Õ��YH�oDOÕúPD�ELOJLOHULQLQ�
�oDOÕúPD� HVQDVÕQGD� DNWLI� NXOODQÕODQ� HO�� oDOÕúPD� NRQXPX��
J�QO�N� WRSODP�oDOÕúPD� V�UHVL�� J�QO�N� WRSODP�EDNÕODQ�KDVWD�
VD\ÕVÕ�� HQ� ID]OD� \RUJXQOXN� KLVVHGLOHQ� NOLQLN�� VRUJXODQGÕ÷Õ�
E|O�PG��� %X� E|O�PGH� D\UÕFD� NDWÕOÕPFÕODUÕQ� G�úPH�� WUDILN�
ND]DVÕ�YH\D�VSRU�\DUDODQPDVÕ�JHoLULS�JHoLUPHGL÷L�GH�VRUJX-
ODQGÕ��øNLQFL�E|O�P�LVH�NDV�LVNHOHW�VLVWHPL�LOH�LOJLOL�VHPSWRP-
ODUÕQ�6WDQGDUGL]H�1RUGLF�.DV�øVNHOHW�6LVWHPL�$QNHWL��1.ø6$��
���� LOH� VRUJXODQGÕ÷Õ� NÕVÕPGÕ�� dDOÕúPDPÕ]GD� NXOODQÕODQ� YHUL�
WRSODPD�IRUPX�NDWÕOÕPFÕODU�WDUDIÕQGDQ�GROGXUXOGX�
.LúLQLQ� EH\DQÕQD� GD\DOÕ� 1.ø6$�� ER\XQ�� VÕUW�� EHO�� RPX]��
GLUVHN��HO�HO�ELOH÷L��NDOoD�X\OXN��GL]��D\DN�D\DN�ELOH÷L�ROPDN�
�]HUH���DQDWRPLN�Y�FXW�E|OJHVLQL�J|VWHUHQ�ELU�úHNLO��]HULQGH�
VRQ����D\�LoHULVLQGH��VRQ���J�Q�LoHULVLQGH�YH�DQNHWLQ�\DSÕOGÕ÷Õ�
J�Q� NDV� LVNHOHW� VLVWHPLQH� DLW� EXOJXODUÕQ� �D÷UÕ�� UDKDWVÕ]OÕN��
X\XúPD��ROXS�ROPDGÕ÷ÕQÕ�HYHW�KD\ÕU�úHNOLQGH�VRUJXOD\DQ�ELU�
DQNHWWLU������$QNHWLQ�ELULQFL�E|O�P�Q�Q�DPDFÕ�D÷UÕOÕ�E|OJHOHU-
LQ�WHVSLWL��LNLQFL�E|O�P�Q�Q�DPDFÕ�LVH�D÷UÕ�QHGHQL�LOH�KHNLPH�
EDúYXUXS�PHGLNDO�YH�?�IL]LN�WHGDYL�J|U�S�J|UPHGL÷LQL�YH�L]LQ�
YH\D�UDSRU�DOÕS�DOPDGÕ÷ÕQÕ�VRUJXODPDNWÕ�������%X�DUDúWÕUPDGD�
1.ø6$�|OoH÷LQ�DOID�GH÷HUL������RODUDN�EXOXQGX�

ʈ[\I\Q[\QS[MT�)VITQb
9HULOHULQ�JLULúL�YH�DQDOL]L�LoLQ�,%0�6366�6WDWLVWLFV����SDNHW�
SURJUDPÕ�NXOODQÕOGÕ��7DQÕPOD\ÕFÕ�LVWDWLVWLNOHUGH�VD\ÕVDO�YHULOHU�
RUWDODPD��VWDQGDUW�VDSPD�YH�RUWDQFD��NDWHJRULN�YHULOHU�IUHNDQV�
YH� \�]GH� GH÷HUOHUL� LOH� |]HWOHQGL�� 9HULOHULQ� QRUPDO� GD÷ÕOÕS�
GD÷ÕOPDGÕ÷Õ� 6KDSLUR� :LON� 7HVWL� LOH� EHOLUOHQGL�� � .DWHJRULN�
GH÷LúNHQOHULQ� NDUúÕODúWÕUÕOPDVÕQGD�“Pearson Ki-Kare Testi” 
YH� “Fisher Kesin Testi”� NXOODQÕOGÕ�� 3� GH÷HULQLQ� ����¶WHQ�
N�o�N� ROGX÷X� GXUXPODU� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� NDEXO�
HGLOGL�
BULGULAR
'Lú�KHNLPOL÷L�IDN�OWHVLQGHNL�G|UG�QF��YH�EHúLQFL�VÕQÕI�|÷UHQ-

FLOHULQ� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ� GH÷HUOHQGLULOPHVL�
DPDFÕ\OD� SODQODQDQ� oDOÕúPDPÕ]D� \Dú� RUWDODPDODUÕ� ������ ��
����� \ÕO� �������� RODQ�� ��¶�� � �����¶L� NDGÕQ� YH� ��¶X� ������
HUNHN�WRSODP�����|÷UHQFL�NDWÕOGÕ��.DWÕOÕPFÕODUÕQ������¶VÕ��n 
 �����G|UG�QF��VÕQÕI�������¶���n  �����EHúLQFL�VÕQÕI�|÷UHQFLVL�
ROXS� Y�FXW� D÷ÕUOÕ÷Õ� RUWDODPDVÕ� ������ NJ�� ER\� RUWDODPDVÕ�
������� FP� YH� EHGHQ� NLWOH� LQGHNVL� RUWDODPDVÕ� ������ �� �����
�RUWDQFDVÕ��������RODUDN�VDSWDQGÕ��7DEOR�����

Tablo 1. .DWÕOÕPFÕODUÕQ�|]HOOLNOHUL

.DWÕOÕPFÕODUÕQ� ����¶XQGD� VLVWHPLN� ELU� KDVWDOÕN� KLND\HVL��
��¶VÕQGD� WDQÕ� NRQXOPXú�ELU� NDV� LVNHOHW� VLVWHPL�KDVWDOÕ÷Õ� YH�
�����¶�QGH� GDKD� |QFH� JHoLULOPLú� VSRU� \DUDODQPDVÕ� YH\D�
WUDILN�ND]DVÕ�KLND\HVL�YDUGÕ��.DWÕOÕPFÕODUÕQ�VDGHFH������¶VL��n 
 �����G�]HQOL�IL]LNVHO�DNWLYLWH�\DSPDNWDGÕU��7DEOR�����'�]HQOL�
IL]LNVHO� DNWLYLWH� \DSPDPD� QHGHQOHUL� DUDVÕQGD� HQ� VÕN� YDNLW�
ROPDPDVÕ��n  ������������YH�GHUV�\R÷XQOX÷X��n  ������������
EHOLUWLOPLúWL��$\UÕFD��NDWÕOÕPFÕODUÕQ������¶L�GLú�KHNLPOL÷LQGH�

��

NRUX\XFX� HVQHPH� YH� HJ]HUVL]OHU� LOH� LOJLOL� H÷LWLP� DOPDN�
LVWHGL÷LQL� GH� EHOLUWPLúWL�� .DWÕOÕPFÕODUÕQ� J�QO�N� KDVWD� VD\ÕVÕ�
RUWDODPDVÕ��������������RUWDQFD�����J�QO�N�RUWDODPD�oDOÕúPD�
V�UHVL�RUWDODPDVÕ�������������VDDW��RUWDQFD���¶GLU��7DEOR������
.DWÕOÕPFÕODUÕQ������¶VÕ� �n   �����RWXUDUDN������¶���n   ����
D\DNWD�������¶VL��n  �����LVH�KHU���oDOÕúPD�SR]LV\RQXQGD�GD�
oDOÕúPDNWDGÕU��.DWÕOÕPFÕODUÕQ������¶��oDOÕúÕUNHQ�VD÷�HOLQL�YH�
����¶VÕ�VRO�HOLQL�NXOODQPDNWDGÕU��.DWÕOÕPFÕODUÕQ�oDOÕúÕUNHQ�HQ�
oRN� \RUJXQOXN� KLVVHWWLNOHUL� NOLQL÷LQ� VÕUDVÕ� LOH�$÷Õ]�� 'Lú� YH�
dHQH� &HUUDKLVL� ��������� 3URWHWLN� 'Lú� 7HGDYLVL� �������� YH�
(QGRGRQWL�������NOLQL÷L�ROGX÷X�VDSWDQGÕ��

7�P� NDWÕOÕPFÕODUÕQ� 1.ø6$� DQNHW� VRQXoODUÕ� 7DEOR� �¶GH�
YHULOPLúWLU��.DWÕOÕPFÕODUÕQ������¶QLQ�VRQ����D\GD�������¶QLQ�
VRQ� \HGL� J�QGH� YH������¶Q�Q� DQNHW� J�Q�� HQ� D]� ELU� Y�FXW�
E|OJHVLQGH� NDV�LVNHOHW� VLVWHPL� \DNÕQPDVÕ� ROGX÷X� EHOLUOHQGL��
.DWÕOÕPFÕODUGDQ������¶L�VRQ����D\GD�D÷UÕ�QHGHQL\OH�GRNWRUD�
JLWPLú�� ����¶VL� UDSRU� YH\D� L]LQ� DOPÕú� YH� ��¶�� NDV� LVNHOHW�
SUREOHPL�QHGHQL�LOH�LODo�NXOODQPÕúWÕU��6RQ����D\GD�HQ�VÕN�NDV�
LVNHOHW� VLVWHPLQH� DLW� \DNÕQPD� KLVVHGLOHQ� E|OJHOHU�� ER\XQ�
���������VÕUW����������EHO���������YH�RPX]GXU��������%R\XQ�
D÷UÕVÕ�VRQ�ELU�\ÕOGD��������VRQ�ELU�KDIWDGD�����YH�DQNHW�J�Q��
������LOH�HQ�VÕN�J|U�OHQ�D÷UÕGÕU��7DEOR�����
%R\XQ� D÷UÕVÕ� QHGHQL� LOH� ����¶QLQ�� EHO� D÷UÕVÕ� QHGHQL� LOH� GH�
����¶QXQ�KHNLPH�JLWWLNOHUL�YH�HQ�VÕN�EX�D÷UÕODU�\�]�QGHQ�LODo�
NXOODQGÕNODUÕ��������EHOLUOHQGL�
.DWÕOÕPFÕODUÕQ� oDOÕúPD� SR]LV\RQX�� DNWLI� NXOODQÕODQ� HO�� NDV�
LVNHOHW� VLVWHPL� KDVWDOÕ÷ÕQD� VDKLS� ROPD� GXUXPX� YH� G�]HQOL�
IL]LNVHO�DNWLYLWH�DOÕúNDQOÕ÷Õ�LOH�VRQ����D\GD�Y�FXGXQ�KHUKDQJL�
ELU� E|OJHVLQGH� D÷UÕ� J|U�OPH� VÕNOÕ÷Õ� DUDVÕQGD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUN�VDSWDQPDGÕ��P !��������7DEOR����

ùHNLO����6RQ����D\GD�NDV�LVNHOHW�VLVWHPL�SUREOHPL�\DúDQDQ�Y�FXW�E|OJHOHULQLQ�
���������������FLQVL\HWH�J|UH�GD÷ÕOÕPÕ

<):<1̪5)
'Lú�KHNLPOL÷L�IDN�OWHVL�G|UG�QF��YH�EHúLQFL�VÕQÕI�|÷UHQFLOH-
ULQGH�NDV�LVNHOHW�VLVWHPLQH�DLW�SUREOHPOHULQ�GH÷HUOHQGLULOGL÷L�
EX�oDOÕúPDGD�Y�FXGXQ�HQ�D]�ELU�E|OJHVLQGH�NDV�LVNHOHW�VLVWHPL�
D÷UÕVÕ� ROPD� GXUXPXQXQ� ROGXNoD� \�NVHN� ROGX÷X� ��������
EHOLUOHQPLúWLU��%HQ]HU�úHNLOGH�.KDQ�YH�&KHZ�����0DOH]\D¶GD�
GLú� KHNLPOL÷L� |÷UHQFLOHUL� DUDVÕQGD� NDV� LVNHOHW� VLVWHPL�
SUREOHPL�J|U�OPH�VÕNOÕ÷ÕQÕ������1J�YH�DUN������$YXVWUDO\D¶GD�
���� YH� .KDOLG� ���� LVH� 6XXGL� $UDELVWDQ¶GD� ���� RODUDN�
EHOLUOHPLúOHUGLU��=RUOX�YH�DUN������GD��GLú�KHNLPOL÷L�|÷UHQFLOH-
ULQLQ������¶LQGH�HQ�D]�ELU�E|OJHVLQGH�NDV�LVNHOHW�VLVWHPLQH�DLW�
úLND\HWOHULQ� ROGX÷XQX� EHOLUWPLúWLU�� dDOÕúPDODUGD� GD� EHOLUWLO-
GL÷L��]HUH�NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�GLú�KHNLPOL÷L�|÷UHQ-
FLOHUL�DUDVÕQGD�ROGXNoD�\D\JÕQGÕU�YH�HYUHQVHO�ELU�VRUXQ�RODUDN�
J|]�NPHNWHGLU�
7�UNL\H¶GH� |]HOOLNOH� VD÷OÕN� oDOÕúDQODUÕ� �]HULQGH� \DSÕODQ�
ELUoRN� DUDúWÕUPDGD� NXOODQÕODQ� YH� NDV� LVNHOHW� VLVWHPLQH� DLW�
VHPSWRPODUÕQ� SUHYDODQVÕ� LOH� LOJLOL� J�YHQLOLU� ELOJL� VD÷OD\DQ�
1.,6$¶QLQ�J�YHQLUOLN�YH�JHoHUOLOLN�oDOÕúPDVÕ�.DKUDPDQ�YH�
DUNDGDúODUÕ�WDUDIÕQGDQ�\DSÕOPÕúWÕU�������
$UDúWÕUPDPÕ]GD� VRQ� ��� D\� LoHULVLQGH� HQ� VÕN� NDV�LVNHOHW�
VLVWHPL� D÷UÕVÕ� RODQ� Y�FXW� E|O�P�� ER\XQ� �������� RODUDN�
EHOLUOHQPLúWLU�� /LHW]� YH� DUN�¶QÕQ� ����� \DSWÕ÷Õ� VLVWHPDWLN�
OLWHUDW�U�GHUOHPHVLQGH�GLú�KHNLPOHULQLQ�HQ�VÕN������¶OLN�ELU�
RUDQ�LOH�ER\XQ�E|OJHVLQGH�GDKD�VRQUD�LVH�������LOH�EHO�E|OJH-
VLQGH� úLND\HW� \DúDGÕ÷ÕQÕ� ELOGLUPLúWLU�� 0DOH]\D¶GD� \DSÕODQ�
GL÷HU�ELU�DUDúWÕUPDGD�����GD�NOLQLN�oDOÕúPD�\DSDQ�GLú�KHNLP-
OL÷L�|÷UHQFLOHULQGH�HQ�ID]OD�D÷UÕ�KLVVHGLOHQ�E|OJHOHULQ�ER\XQ�
������YH�EHO� ������E|OJHVL�ROGX÷XQX�EHOLUWLOPLúWLU� ��7�UNL-
\H¶GH�\DSÕODQ�ELU�GL÷HU�oDOÕúPDGD������GD�GLú�KHNLPOL÷L�|÷UHQ-
FLOHULQGH�HQ�ID]OD�D÷UÕOÕ�E|OJHOHULQ�ER\XQ��������RPX]��������
YH�VÕUW�������ROGX÷X�WHVSLW�HGLOPLúWLU���
/LWHUDW�UGH�ER\XQ�D÷UÕVÕQÕQ�GLú�KHNLPOHUL�DUDVÕQGD�HQ�\D\JÕQ�
NDV�LVNHOHW�VLVWHPL�EXOJXVX�ROGX÷X�EHOLUWLOPHNWHGLU�������'Lú�
KHNLPOHUL�KDVWDODUÕQÕ�WHGDYL�HWWLNOHUL�V�UH�ER\XQFD�GDKD�L\L�ELU�
J|U�ú�DODQÕQÕ�VD÷ODPDN�DPDFÕ�LOH�ER\XQ�IOHNVL\RQX�YH�RPX]�
DEG�NVL\RQX� LOH�NDUDNWHUL]H�ROXPVX]�ELU�GXUXú�VHUJLOHU��%Dú�
YH� ER\QXQ� |QH� GR÷UX� KDUHNHWLQH� ED÷OÕ� ORUGR]GDNL� D]DOPD��

]DPDQOD�ER\XQ�YH�RPX]�E|OJHVLQGHNL�NDVODUGD�\RUJXQOX÷D��
D÷UÕ\D�YH�NRUX\XFX�NDV�NDVÕOPDODUÕQD�QHGHQ�ROPDNWDGÕU������
6�UHNOL�WHNUDUOD\DQ�ELULNLPVHO�WUDYPDODUD�ED÷OÕ�NDVODUGDNL�EX�
G�]HQVL]OLNOHU� ER\XQ� VSLQDO� GLVNOHUL� �]HULQH� JHOHQ� NXYYHWL�
DUWWÕUDUDN�LOHUOH\HQ�G|QHPGH�NDV�LVNHOHW�VLVWHPL�KDVWDOÕNODUÕQD�
QHGHQ�ROPDNWDGÕU�������
dDOÕúPDPÕ]GD�HQ�VÕN�UDVWODQDQ�GL÷HU���D÷UÕ�E|OJHVLQLQ�VÕUW�YH�
EHO� ROGX÷X� VDSWDQPÕúWÕU�� 7�P� G�Q\DGD� �VW� VROXQXP� \ROX�
KDVWDOÕNODUÕQGDQ� VRQUD� HQ� ID]OD� Lú� J�F�� ND\EÕQD� QHGHQ� RODQ�
PHVOHNL�KDVWDOÕN�NURQLN�EHO�D÷UÕVÕ�RODUDN�ELOGLULOPHNWHGLU�������
6R\OX�YH�$OWÕQGLú�����D÷Õ]�YH�GLú�VD÷OÕ÷Õ�PHUNH]LQGH�J|UHYOL�
GLú�KHNLPOHULQLQ������¶LQGH�VRQ����D\�LoHULVLQGH�NDV�LVNHOHW�
VLVWHPL� SUREOHPOHUL� ROGX÷XQX� YH� EXQODUÕQ� HQ� ID]OD� ER\XQ�
��������� EHO� �������� YH� VÕUW� �������� E|OJHVLQGHQ� ND\QDN-
ODQGÕ÷ÕQÕ� EHOLUOHPLúWLU�� +RZDUWK� YH� DUN�� ����� KDVWD� WHGDYLVL�
HVQDVÕQGD� EHO� RPXUODUÕQÕQ� VD÷D� GR÷UX� ODWHUDO� IOHNVL\RQX� YH�
WRUDNDO� RPXUODUÕQ� VROD� GR÷UX� H÷LOPHVLQLQ� GLú� KHNLPOHULQGH�
NDUDNWHULVWLN� ELU� SR]LV\RQ� ROGX÷XQX� YH� EX� SR]LV\RQ� LOH� EHO�
D÷UÕVÕ� DUDVÕQGD� SR]LWLI� \|QGH� DQODPOÕ� ELU� LOLúNLOL� ROGX÷XQX�
EHOLUWPLúWLU��dDOÕúPDPÕ]GD��IDUNOÕ�oDOÕúPD�NRQXPODUÕ�DUDVÕQGD�
NDV� LVNHOHW� VLVWHPL� SUREOHPL� J|U�OPH� VÕNOÕ÷Õ� DoÕVÕQGDQ�
KHUKDQJL�ELU�IDUN�WHVSLW�HGLOPHPLúWLU�
�P !��������7DEOR�����
%HO� D÷UÕODUÕQÕQ� QHGHQOHULQLQ� GH÷HUOHQGLULOGL÷L� oDOÕúPDODUGD�
IL]LNVHO� DNWLYLWHQLQ� |QHPLQH� GH� GH÷LQLOPLúWLU� ������ )L]LNVHO�
DNWLYLWH�PHWDEROLN��IL]\RORMLN�YH�SVLNRORMLN�IDNW|UOHUL�ROXPOX�
\|QGH�HWNLOH\HUHN�NURQLN�KDVWDOÕN�ULVNLQL�D]DOWPD\D�YH�D\UÕFD�
NDV��HNOHP�YH�NHPLN�VD÷OÕ÷ÕQÕQ�NRUXQPDVÕQD�\DUGÕPFÕ�ROPDN-
WDGÕU� ������ dDOÕúPDPÕ]GD� LVH� NDWÕOÕPFÕODUÕQ� IL]LNVHO� DNWLYLWH�
DOÕúNDQOÕNODUÕQÕQ� ������ LOH� ROGXNoD� G�ú�N� ROGX÷X� VDSWDQ-
PÕúWÕU��%X�GXUXPD�|]HOOLNOH�&29,'����SDQGHPLVL�ND\QDNOÕ�
NÕVÕWODPDODUÕQ� YH� |÷UHQFLOHULQ� GHUVOHULQH� oHYULPLoL� RODUDN�
ELOJLVD\DU� RUWDPÕQGD� NDWÕOPDODUÕQÕQ� HWNLOL� ROGX÷XQX� G�ú�Q��
PHNWH\L]��$\UÕFD��KHU�VHQH�]RUODúDUDN�YH�\R÷XQODúDUDN�GHYDP�
HGHQ� WHRULN� YH� NOLQLN� H÷LWLP� V�UHFL� QHGHQL� LOH� |÷UHQFLOHULQ�
KRELOHULQH� \HWHULQFH� ]DPDQ� D\ÕUDPDGÕNODUÕ� GD� ELU� JHUoHNWLU��
5LVLQJ�YH�DUN�¶QÕQ������.RORPEL\D¶GDNL�GLú�KHNLPOL÷L�|÷UHQ-
FLOHUL� DUDVÕQGD� \DSWÕNODUÕ� oDOÕúPDGD� GD� |÷UHQFLOHULQ� VDGHFH�
���¶�Q�Q�G�]HQOL�IL]LNVHO�HJ]HUVL]�\DSWÕ÷ÕQÕ�ELOGL��ULOPLúWLU��
dDOÕúPDPÕ]GD� NDV� LVNHOHW� VLVWHPL� SUREOHPOHUL� FLQVL\HW�
GH÷LúNHQLQH� J|UH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� NDGÕQODUGD� ER\XQ�� VÕUW�
YH� EHO� D÷UÕODUÕQÕQ� HUNHNOHUH� J|UH� LVWDWLVWLNVHO� RODUDN� GDKD�
\�NVHN�ROGX÷X�WHVSLW�HGLOPLúWLU��/LWHUDW�UGH�NDGÕQ�ROPDN�NDV�
LVNHOHW�VLVWHPL�KDVWDOÕNODUÕ� LoLQ�ELU� ULVN�ROXúWXUPDNWDGÕU� �����
����� øVYHo¶WH� PDVD� EDúÕ� oDOÕúDQODUÕ� �]HULQGH� \DSÕODQ� ELU�
oDOÕúPDGD� ����� ER\XQ� YH� �VW� HNVWUHPLWHOHUGH� NDV� LVNHOHW�
VLVWHPL� VHPSWRPODUÕQÕQ� NDGÕQODUGD� HUNHNOHUH� J|UH� DQODPOÕ�
GHUHFHGH�GDKD�ID]OD�J|U�OP�úW�U� ��.HUDVXR�YH�DUN�¶QÕQ������
)LQODQGL\DOÕ�GLú�KHNLPOHUL�DUDVÕQGD�\DSWÕ÷Õ�oDOÕúPDGD�GD�NDV�
LVNHOHW� VLVWHPLQH� DLW� úLND\HWOHULQ� NDGÕQODUGD� GDKD� ID]OD�
J|U�OG�÷��VDSWDPÕúWÕU��ùLUD]L�YH�DUN�¶QÕQ������KDVWDQH�oDOÕúDQ-
ODUÕQGD�Lú�LOH�LOLúNLOL�NDV�LVNHOHW�VLVWHPL�SUREOHPOHULQL�GH÷HU-
OHQGLUGLNOHUL�oDOÕúPDODUÕQGD�GD�EHQ]HU�úHNLOGH�NDGÕQODUGD�NDV�
LVNHOHW� VLVWHPL� ND\QDNOÕ� D÷UÕ� úLGGHWLQL� HUNHNOHUH� J|UH� GDKD�
\�NVHN� WHVSLW�HWPLúOHUGLU��dDOÕúPDODU�EX�GXUXPX��NDGÕQODUÕQ�
D÷UÕ� HúL÷LQLQ� YH� Y�FXW� NDV� RUDQÕQÕQ� HUNHNOHUH� RUDQOD� GDKD�
G�ú�N� ROPDVÕ� LOH� LOLúNLOHQGLUPLúWLU�� $\UÕFD�� .DQGHPLU� YH�
.DUDWDú������NDV�LVNHOHW�VLVWHPL�D÷UÕODUÕQÕQ�NDGÕQODUGD�YH�X]XQ�

'DOWDEDQ�g��YH�DUN�$NG�'Lú�+HN�'�����������

V�UH� D\DNWD� oDOÕúDQ� GLú� KHNLPOHULQGH� GDKD� VÕN� J|U�OG�÷�Q��
ELOGLULOPLúWLU��0HYFXW�oDOÕúPDPÕ]GD�GD�NDWÕOÕPFÕODU�HQ� ID]OD�
\RUXOGXNODUÕ�NOLQL÷LQ��KDVWD�WHGDYLOHULQLQ�J�Q�ER\XQFD�D\DNWD�
GXUXODUDN� \DSÕOGÕ÷Õ�$÷Õ]� 'Lú� YH� dHQH� &HUUDKLVL� ROGX÷XQX�
ELOGLUPLúWLU�� øVUDLO¶GH� GLú� KHNLPOHULQLQ� oDOÕúPD� NRQXPODUÕQÕ�
GH÷HUOHQGLUHQ�GL÷HU�ELU�oDOÕúPDGD������LVH�]DPDQÕQÕQ�E�\�N�
oR÷XQOX÷XQX�RWXUDUDN�JHoLUHQOHULQ�D\DNWD�oDOÕúDQ�GLú�KHNLP-
OHULQH� J|UH� GDKD� úLGGHWOL� EHO� D÷UÕVÕQD� VDKLS� ROGX÷XQX� WHVSLW�
HWPLúWLU��.RQX�LOH�LOJLOL�\DSÕODQ�ELU�OLWHUDW�U�GHUOHPHVLQGH��ELU�
Lú� J�Q�� ER\XQFD� V�UHNOL� D\QÕ� NRQXPGD� VDELW� ELU� úHNLOGH�
oDOÕúPDN�\HULQH��IDUNOÕ�NDV�JUXSODUÕQÕ�DNWLYH�HWPHN�DPDFÕ�LOH�
GLú� KHNLPOHULQH� J�Q� LoHULVLQGH� NRQXPODUÕQÕ� GH÷LúWLUPHOHUL�
�KHP�RWXUDUDN�KHP�GH�D\DNWD�GXUDUDN�oDOÕúÕOPDVÕ��YH�WHGDYL�
VHDQVODUÕ�DUDVÕQGD�PROD�YHUPHOHUL�|QHULOPLúWLU���
/LWHUDW�UGH� GLú� KHNLPOHULQGH� NDV� LVNHOHW� VLVWHPL� SUREOHPOH��
ULQLQ� JHOLúLPLQGH� GLú� KHNLPLQLQ�PHVOHNL� \DúÕ�� J�QGH� WHGDYL�
HGLOHQ�KDVWD�VD\ÕVÕ�YH� WHGDYL�úHNOLQLQ�GH�HWNLOL�ROGX÷X�ELOGL��
ULOPHNWHGLU��������0HYFXW�oDOÕúPDPÕ]GD�LVH�NDWÕOÕPFÕODU�D\QÕ�
\Dú�JUXEXQGD�YH�EHQ]HU�NOLQLN�oDOÕúPD�SURWRNRO�QH�VDKLS�GLú�
KHNLPOL÷L�|÷UHQFLOHULGLU��%X�oDOÕúPDPÕ]ÕQ�NÕVÕWODPDODUÕQGDQ�
ELULGLU��$\UÕFD�oDOÕúPDPÕ]GD�NOLQLN�PXD\HQH\H�GD\DOÕ�REMHN-
WLI� GH÷HUOHQGLUPHOHU� \HULQH� VDGHFH� NDWÕOÕPFÕODUÕQ� EH\DQÕQD�
GD\DOÕ� |Oo�POHULQ� NXOODQÕOPDVÕ� GD� GL÷HU� ELU� OLPLWDV\RQGXU��
$QFDN� IDUNOÕ� �ONHOHUGH� GLú� KHNLPOL÷L� |÷UHQFLOHULQLQ� NDV�
LVNHOHW� VLVWHPL� SUREOHPOHULQL� GH÷HUOHQGLUHQ� oDOÕúPDODUGD� GD�
oDOÕúPDPÕ]OD�EHQ]HU�|Oo�P�PDWHU\DOOHUL�NXOODQÕOPÕúWÕU��������
7�P� EXQODUD� UD÷PHQ� PHYFXW� oDOÕúPD� VRQXoODUÕPÕ]ÕQ�
|]HOOLNOH�GLú�KHNLPOL÷L�|÷UHQFLOHUL�DUDVÕQGD�NDV�LVNHOHW�VLVWHPL�
SUREOHPOHULQLQ�\D\JÕQOÕ÷Õ�NRQXVXQGD�ELU� IDUNÕQGDOÕN�\DUDWD-
FD÷Õ�G�ú�QFHVLQGH\L]��

SONUÇ
%X� oDOÕúPD� VRQXFXQGD� GLú� KHNLPOL÷L� |÷UHQFLOHULQLQ� \�NVHN�
RUDQGD� NDV� LVNHOHW� SUREOHPL� \DúDGÕ÷Õ� EHOLUOHQPLúWLU�� (Q� VÕN�
NDV� LVNHOHW� VLVWHPL� D÷UÕVÕ� \DúDQDQ� Y�FXW� E|OJHOHULQLQ� EDúWD�
ER\XQ� ROPDN� �]HUH� VÕUW�� EHO� YH� RPX]� E|OJHOHUL� ROGX÷X�
J|U�OG��� 7�P� EXQODU� J|]� |Q�QGH� EXOXQGXUXOGX÷XQGD��
PHVOH÷LQ� LON� \ÕOODUÕQGD� RODQ� JHQo� GLú� KHNLPOL÷L� DGD\ODUÕQÕQ�
NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ� |QOHQPHVL� E�\�N� |QHP�
WDúÕPDNWDGÕU��%X�DPDoOD�GLú�KHNLPOL÷L�|÷UHQFLOHULQH�HUJRQR-
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ABSTRACT
Objective: 
7KLV�VWXG\�DLPV�WR�HYDOXDWH�WKH�SUHYDOHQFH�RI�PXVFXORVNHOHWDO�
V\VWHP�SUREOHPV�DPRQJ�IRXUWK�DQG�ILIWK�JUDGH�VWXGHQWV�DW�WKH�
IDFXOW\�RI�GHQWLVWU\�

Materials and Methods: 
7KLV� FURVV�VHFWLRQDO� VXUYH\� ZDV� FRQGXFWHG� XVLQJ� WKH�
6WDQGDUGL]HG�1RUGLF�0XVFXORVNHOHWDO�4XHVWLRQQDLUH�WR�DVVHVV�
PXVFXORVNHOHWDO�FRPSODLQWV�ZLWK�QLQH�DQDWRPLFDO�UHJLRQV�RI�
WKH� ERG\� �QHFN�� VKRXOGHU�� XSSHU� EDFN�� HOERZV�� ORZHU� EDFN��
KDQG�ZULVW��ZDLVW��KLS�WKLJK��NQHH��DQG�DQNOH�IRRW���7KH�VRFLR-
GHPRJUDSKLF� IHDWXUHV�� SHUVRQDO� KDELWV�� DQG�ZRUNLQJ� FRQGL-
WLRQV�ZHUH�DOVR�TXHVWLRQHG�

Results: 
2I� WKH� ���� LQGLYLGXDOV�ZKR� SDUWLFLSDWHG� LQ� WKH� VWXG\�� ����
ZHUH�IRXUWK�\HDU�DQG�����ZHUH�ILIWK�\HDU�VWXGHQWV��7KH�PHDQ�
DJH�DQG�ERG\�PDVV�LQGH[�RI�SDUWLFLSDQWV�ZHUH��������������
\HDU�DQG��������������UHVSHFWLYHO\��6L[�SHUFHQW�RI�WKH�SDUWLFL-
SDQWV� KDG�PXVFXOXVNHOHWDO� GLVHDVH� DQG� ������KDG� SK\VLFDO�
DFWLYLW\�KDELWV��7KH�SUHYHODQFH�RI�PXVFXORVNHOHWDO�SDLQ�LQ�DW�
OHDVW�RQH�ERG\�SDUW�RI�WKH�SDUWLFLSDQWV�ZDV��������7KH�PRVW�
DIIHFWHG�ERG\�DUHDV�GXULQJ�WKH�SDVW����PRQWKV�ZHUH�WKH�QHFN�
���������XSSHU�EDFN����������ORZHU�EDFN���������DQG�VKRXO-
GHUV��������1HFN�SDLQ�SUHYHODQFH�GXULQJ�WKH�SDVW����PRQWKV�
ZDV��������GXULQJ�SDVW�RQH�ZHHN�������DQG� LQ� WKH�GD\�RI�
VXUYH\��������7KHUH�ZDV�D�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�
LQ�WKH�SUHYDOHQFH�RI�PXVFXORVNHOHWDO�SDLQ�DPRQJ�PDOHV�DQG�
IHPDOHV� �P �� ������� 1R� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG�
EHWZHHQ� ZRUNLQJ� SRVLWLRQ�� DFWLYHO\� XVHG� KDQG�� KDYLQJ�
PXVFXORVNHOHWDO�GLVHDVH��UHJXODU�SK\VLFDO�DFWLYLW\�KDELWV�DQG�
H[SHULHQFLQJ�SDLQ�LQ�DQ\�SDUW�RI�WKH�ERG\�GXULQJ�WKH�ODVW����
PRQWKV�

Conclusion: 
7KLV� VWXG\� GHWHUPLQHG� WKDW� PXVFXORVNHOHWDO� SUREOHPV� DUH�
YHU\�FRPPRQ�DPRQJ�GHQWDO�VWXGHQWV��1HFN��EDFN�DQG�VKRXO-
GHUV�ZHUH�WKH�PRVW�DIIHFWHG�ERG\�VLWHV�
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'Lú� KHNLPOL÷L� PHVOH÷L�� IL]LNVHO� YH� ]LKLQVHO� RODUDN� ROGXNoD�
KDVVDV� oDOÕúÕOPDVÕ� JHUHNHQ� ELU� PHVOHNWLU��$÷Õ]� ERúOX÷XQXQ�
VÕQÕUOÕ�oDOÕúPD�DODQÕ�YH�X]XQ�V�UHOL�GLNNDW�JHUHNWLUHQ�oDOÕúPD�
úDUWODUÕ� QHGHQL� LOH� GLú� KHNLPOHULQGH� ]DPDQOD� PHVOHNL� NDV�
LVNHOHW�VLVWHPL�SUREOHPOHUL�JHOLúHELOPHNWHGLU������.DV�LVNHOHW�
VLVWHPL� SUREOHPOHUL�� NDV�� WHQGRQ�� ED÷�� NÕNÕUGDN�� VLQLU�� NDQ�
GDPDUODUÕ��NHPLN�YH�HNOHP�JLEL�Y�FXGXPX]D�\DSÕVDO�GHVWHN�
VD÷OD\DQ�DQDWRPLN�\DSÕODUÕ�HWNLOH\HQ�UDKDWVÕ]OÕNODUGÕU������'Lú�
KHNLPOHULQGH� WHPHOGH� WHNUDUOD\ÕFÕ� YH� ]RUOD\ÕFÕ� KDUHNHWOHULQ�
QHGHQ� ROGX÷X� ELULNLPVHO� WUDYPDODUD� ED÷OÕ� RODUDN� JHOLúHQ�
PHVOHNL�NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�KDUHNHWOHUGH�NÕVÕWOÕOÕN�
YH�D÷UÕ\D�QHGHQ�RODUDN�ELUH\OHULQ�J�QO�N�\DúDP�DNWLYLWHOHULQL�
YH�PHVOHNL�IDDOL\HWOHULQL�ROXPVX]�\|QGH�HWNLOHPHNWHGLU�������
/LWHUDW�U�ELOJLVL��GLú�KHNLPOHULQLQ�RUWDODPD�����LOH���¶�Q�Q�
PHVOHNL�\DúDPODUÕ�ER\XQFD�NDV�LVNHOHW�VLVWHPL�SUREOHPOHULQ-
GHQ� \DNÕQGÕNODUÕQÕ� J|VWHUPHNWHGLU� �����'Lú� KHNLPOL÷L� X\JX-
ODPDODUÕ� HVQDVÕQGD� DúÕUÕ� ]RUOD\ÕFÕ� ELU� SRVW�UGH� oDOÕúPDN��
NROODUÕ� EHOOL� SR]LV\RQODUGD� X]XQ� V�UH� VDELW� WXWPDN�� V�UHNOL�
WHNUDUOD\DQ� KDUHNHWOHU� \DSPDN�� X]XQ� V�UH� D\DNWD� GXUPDN�
YH\D� RWXUPDN� YH� \�NVHN� YLEUDV\RQOX� DOHWOHU� NXOODQPDN�
PHVOHNL�NDV�LVNHOHW�VLVWHPL�SUREOHPOHULQLQ�JHOLúLPLQGH�HWNLOL�
RODQ� EL\RPHNDQLN� HWNHQOHUGLU� ������� hONHPL]GH� YH� GL÷HU�
�ONHOHUGH�\DSÕODQ�DUDúWÕUPDODU��NDV�LVNHOHW�VLVWHPL�SUREOHPOHU-
LQH�DLW�HQ�VÕN�EHOLUWLOHULQ��ER\XQ��RPX]��VÕUW�YH�EHO�D÷UÕODUÕ��HO�
YH\D�SDUPDNODUGD�NDUÕQFDODQPD�YH�X\XúXNOXN��NROODUGD�YH\D�
EDFDNODUGD� ]RQNOD\ÕFÕ� WDU]GD� D÷UÕODU� RODUDN� EHOLUWLOPHNWHGLU�
�����������
dDOÕúPDODU� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ� GLú� KHNLP-
OHULQGH� PHVOHNL� WHFU�EHVL]OL÷H� ED÷OÕ� RODUDN� NOLQLN� H÷LWLP�
G|QHPL� VÕUDVÕQGD� EDúOD\DELOHFH÷LQL� YH� |QOH\LFL� WHGELUOHU�
DOÕQPDGÕ÷ÕQGD�KHNLPOHULQ�PHVOHNL�\DúDPODUÕ�ER\XQFD�GHYDP�
HGHELOHFH÷LQL�J|VWHUPHNWHGLU��������$YXVWUDO\D¶GD�GLú�KHNLP-
OL÷L�|÷UHQFLOHUL��]HULQGH�\DSÕODQ�ELU�DUDúWÕUPDGD��|÷UHQFLOHULQ�
���¶LQLQ�oDOÕúPD�HVQDVÕQGD�KDWDOÕ�GXUXú�SRVW�U��VHUJLOHGL÷L�
YH����¶QLQ� NOLQLN� VWDMODUGDNL� X\JXODPDODUGDQ� ND\QDNODQDQ�
NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�\DúDGÕ÷Õ�WHVSLW�HGLOPLúWLU������
<HWHUOL�NOLQLN�GHQH\LP�YH�HUJRQRPL�ELOLQFLQH�VDKLS�ROPD\DQ�
|÷UHQFLOHU�D÷Õ]�ERúOX÷XQD�GDKD�NROD\�HULúLP�YH�GDKD�L\L�ELU�
J|U�ú�DODQÕ�HOGH�HWPHN�DPDFÕ�LOH�X\JXQ�ROPD\DQ�ELU�SRVW�UGH�
X]XQ�V�UH�oDOÕúDELOPHNWHGLU�NL�EX�GXUXPXQ�GD�X]XQ�G|QHPGH�
NDV�LVNHOHW�VLVWHPL�KDVWDOÕNODUÕQD�\RO�DoPDVÕ�NDoÕQÕOPD]GÕU�
<DSÕODQ�OLWHUDW�U�GH÷HUOHQGLUPHVLQGH�GLú�KHNLPOL÷L�|÷UHQFLOH-
ULQGH� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQL� GH÷HUOHQGLUHQ� VÕQÕUOÕ�
VD\ÕGD� oDOÕúPD� ROPDVÕ� NRQXQXQ� LUGHOHQPHVL� JHUHNOLOL÷LQL�
RUWD\D�NR\PDNWDGÕU��$UDúWÕUPD�KLSRWH]LPL]�NOLQLN�VWDM�X\JX-
ODPDVÕ�\DSDQ�GLú�KHNLPOL÷L�|÷UHQFLOHULQGH�NDV�LVNHOHW�VLVWHPL�
SUREOHPOHULQLQ� J|U�OPH� VÕNOÕ÷Õ� \D\JÕQGÕU�� %X� NDSVDPGD�
DUDúWÕUPDQÕQ� DPDFÕ�GD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�
)DN�OWHVLQGH�NOLQLN�H÷LWLPLQH�GHYDP�HGHQ�G|UG�QF��YH�EHúLQ-
FL� VÕQÕI� |÷UHQFLOHULQGH� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ�
\D\JÕQOÕ÷ÕQÕ� EHOLUOHPHN� YH� NRQX� LOH� LOJLOL� IDUNÕQGDOÕN� \DUDW-
PDNWÕU��

GEREÇ ve YÖNTEMLER 
dDOÕúPDPÕ]�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L� )DN�OWHVL�
3HULRGRQWRORML� $QDELOLP� 'DOÕQD� DLW� µ'Lú� +HNLPOL÷LQGH�
(UJRQRPL� YH� .RUX\XFX� (J]HUVL]OHU¶� LVLPOL� |]HO� oDOÕúPD�
PRG�O�� NDSVDPÕQGD� SODQODQGÕ�� dDOÕúPD� |QFHVL� $NGHQL]�
hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� .OLQLN�$UDúWÕUPDODU� (WLN� .XUX-
OX¶QGDQ� L]LQ� DOÕQGÕ� �6D\Õ�� �����7DULK�� �������������dDOÕúPD�
�����\ÕOÕ�+HOVLQNL�'HNODUDV\RQXQD�X\JXQ�úHNLOGH�\�U�W�OG���
.DWÕOÕPFÕODU� oDOÕúPDQÕQ� DPDFÕ� YH� NDSVDPÕ� NRQXVXQGD�
ELOJLOHQGLULOPLú�YH�\D]ÕOÕ�RQDPODUÕ�DOÕQGÕ�
dDOÕúPD� HYUHQLQL� $NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L�
)DN�OWHVLQGH� H÷LWLP� YH� |÷UHWLP� J|UHQ� G|UG�QF�� YH� EHúLQFL�
VÕQÕI� |÷UHQFLOHUL� ROXúWXUGX�� $UDúWÕUPD� LoLQ� |UQHNOHP�
E�\�NO�÷�� KHVDSODQPDPÕú� ROXS� HYUHQLQ� W�P�QH� �n�  � �����
XODúÕOPDVÕ�KHGHIOHQGL��$QNHWLQ�X\JXODQGÕ÷Õ�J�QOHUGH� �������
+D]LUDQ�������NOLQLNWH�EXOXQPD\DQ�|÷UHQFLOHU�oDOÕúPD�GÕúÕQ-
GD�EÕUDNÕOGÕ÷ÕQGD�HYUHQLQ����¶LQH�XODúÕOGÕ��
$UDúWÕUPD� WDQÕPOD\ÕFÕ� YH� NHVLWVHO� W�UGH� WDVDUODQPÕú� ELU�
oDOÕúPD�ROXS�YHUL�WRSODPD�DUDFÕ�RODUDN�LNL�E|O�PGHQ�ROXúDQ�
ELU�YHUL�WRSODPD�IRUPX�NXOODQÕOGÕ��)RUPXQ����VRUXGDQ�ROXúDQ�
ELULQFL�E|O�P��NDWÕOÕPFÕODUÕQ�VRV\RGHPRJUDILN�|]HOOLNOHULQLQ�
�\Dú�� FLQVL\HW�� ER\�� NLOR��� NLúLVHO� DOÕúNDQOÕNODUÕQÕQ� �VLJDUD��
G�]HQOL� IL]LNVHO� DNWLYLWH��� VD÷OÕN� GXUXPODUÕQÕQ� �VLVWHPLN�
KDVWDOÕN� PHYFXGL\HWL�� KHNLP� WDUDIÕQGDQ� WDQÕ� NRQXOPXú� NDV�
LVNHOHW�VLVWHPL�KDVWDOÕ÷Õ�ROXS�ROPDGÕ÷Õ��YH�oDOÕúPD�ELOJLOHULQLQ�
�oDOÕúPD� HVQDVÕQGD� DNWLI� NXOODQÕODQ� HO�� oDOÕúPD� NRQXPX��
J�QO�N� WRSODP�oDOÕúPD� V�UHVL�� J�QO�N� WRSODP�EDNÕODQ�KDVWD�
VD\ÕVÕ�� HQ� ID]OD� \RUJXQOXN� KLVVHGLOHQ� NOLQLN�� VRUJXODQGÕ÷Õ�
E|O�PG��� %X� E|O�PGH� D\UÕFD� NDWÕOÕPFÕODUÕQ� G�úPH�� WUDILN�
ND]DVÕ�YH\D�VSRU�\DUDODQPDVÕ�JHoLULS�JHoLUPHGL÷L�GH�VRUJX-
ODQGÕ��øNLQFL�E|O�P�LVH�NDV�LVNHOHW�VLVWHPL�LOH�LOJLOL�VHPSWRP-
ODUÕQ�6WDQGDUGL]H�1RUGLF�.DV�øVNHOHW�6LVWHPL�$QNHWL��1.ø6$��
���� LOH� VRUJXODQGÕ÷Õ� NÕVÕPGÕ�� dDOÕúPDPÕ]GD� NXOODQÕODQ� YHUL�
WRSODPD�IRUPX�NDWÕOÕPFÕODU�WDUDIÕQGDQ�GROGXUXOGX�
.LúLQLQ� EH\DQÕQD� GD\DOÕ� 1.ø6$�� ER\XQ�� VÕUW�� EHO�� RPX]��
GLUVHN��HO�HO�ELOH÷L��NDOoD�X\OXN��GL]��D\DN�D\DN�ELOH÷L�ROPDN�
�]HUH���DQDWRPLN�Y�FXW�E|OJHVLQL�J|VWHUHQ�ELU�úHNLO��]HULQGH�
VRQ����D\�LoHULVLQGH��VRQ���J�Q�LoHULVLQGH�YH�DQNHWLQ�\DSÕOGÕ÷Õ�
J�Q� NDV� LVNHOHW� VLVWHPLQH� DLW� EXOJXODUÕQ� �D÷UÕ�� UDKDWVÕ]OÕN��
X\XúPD��ROXS�ROPDGÕ÷ÕQÕ�HYHW�KD\ÕU�úHNOLQGH�VRUJXOD\DQ�ELU�
DQNHWWLU������$QNHWLQ�ELULQFL�E|O�P�Q�Q�DPDFÕ�D÷UÕOÕ�E|OJHOHU-
LQ�WHVSLWL��LNLQFL�E|O�P�Q�Q�DPDFÕ�LVH�D÷UÕ�QHGHQL�LOH�KHNLPH�
EDúYXUXS�PHGLNDO�YH�?�IL]LN�WHGDYL�J|U�S�J|UPHGL÷LQL�YH�L]LQ�
YH\D�UDSRU�DOÕS�DOPDGÕ÷ÕQÕ�VRUJXODPDNWÕ�������%X�DUDúWÕUPDGD�
1.ø6$�|OoH÷LQ�DOID�GH÷HUL������RODUDN�EXOXQGX�

ʈ[\I\Q[\QS[MT�)VITQb
9HULOHULQ�JLULúL�YH�DQDOL]L�LoLQ�,%0�6366�6WDWLVWLFV����SDNHW�
SURJUDPÕ�NXOODQÕOGÕ��7DQÕPOD\ÕFÕ�LVWDWLVWLNOHUGH�VD\ÕVDO�YHULOHU�
RUWDODPD��VWDQGDUW�VDSPD�YH�RUWDQFD��NDWHJRULN�YHULOHU�IUHNDQV�
YH� \�]GH� GH÷HUOHUL� LOH� |]HWOHQGL�� 9HULOHULQ� QRUPDO� GD÷ÕOÕS�
GD÷ÕOPDGÕ÷Õ� 6KDSLUR� :LON� 7HVWL� LOH� EHOLUOHQGL�� � .DWHJRULN�
GH÷LúNHQOHULQ� NDUúÕODúWÕUÕOPDVÕQGD�“Pearson Ki-Kare Testi” 
YH� “Fisher Kesin Testi”� NXOODQÕOGÕ�� 3� GH÷HULQLQ� ����¶WHQ�
N�o�N� ROGX÷X� GXUXPODU� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� NDEXO�
HGLOGL�
BULGULAR
'Lú�KHNLPOL÷L�IDN�OWHVLQGHNL�G|UG�QF��YH�EHúLQFL�VÕQÕI�|÷UHQ-

FLOHULQ� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ� GH÷HUOHQGLULOPHVL�
DPDFÕ\OD� SODQODQDQ� oDOÕúPDPÕ]D� \Dú� RUWDODPDODUÕ� ������ ��
����� \ÕO� �������� RODQ�� ��¶�� � �����¶L� NDGÕQ� YH� ��¶X� ������
HUNHN�WRSODP�����|÷UHQFL�NDWÕOGÕ��.DWÕOÕPFÕODUÕQ������¶VÕ��n 
 �����G|UG�QF��VÕQÕI�������¶���n  �����EHúLQFL�VÕQÕI�|÷UHQFLVL�
ROXS� Y�FXW� D÷ÕUOÕ÷Õ� RUWDODPDVÕ� ������ NJ�� ER\� RUWDODPDVÕ�
������� FP� YH� EHGHQ� NLWOH� LQGHNVL� RUWDODPDVÕ� ������ �� �����
�RUWDQFDVÕ��������RODUDN�VDSWDQGÕ��7DEOR�����

Tablo 1. .DWÕOÕPFÕODUÕQ�|]HOOLNOHUL

.DWÕOÕPFÕODUÕQ� ����¶XQGD� VLVWHPLN� ELU� KDVWDOÕN� KLND\HVL��
��¶VÕQGD� WDQÕ� NRQXOPXú�ELU� NDV� LVNHOHW� VLVWHPL�KDVWDOÕ÷Õ� YH�
�����¶�QGH� GDKD� |QFH� JHoLULOPLú� VSRU� \DUDODQPDVÕ� YH\D�
WUDILN�ND]DVÕ�KLND\HVL�YDUGÕ��.DWÕOÕPFÕODUÕQ�VDGHFH������¶VL��n 
 �����G�]HQOL�IL]LNVHO�DNWLYLWH�\DSPDNWDGÕU��7DEOR�����'�]HQOL�
IL]LNVHO� DNWLYLWH� \DSPDPD� QHGHQOHUL� DUDVÕQGD� HQ� VÕN� YDNLW�
ROPDPDVÕ��n  ������������YH�GHUV�\R÷XQOX÷X��n  ������������
EHOLUWLOPLúWL��$\UÕFD��NDWÕOÕPFÕODUÕQ������¶L�GLú�KHNLPOL÷LQGH�

NRUX\XFX� HVQHPH� YH� HJ]HUVL]OHU� LOH� LOJLOL� H÷LWLP� DOPDN�
LVWHGL÷LQL� GH� EHOLUWPLúWL�� .DWÕOÕPFÕODUÕQ� J�QO�N� KDVWD� VD\ÕVÕ�
RUWDODPDVÕ��������������RUWDQFD�����J�QO�N�RUWDODPD�oDOÕúPD�
V�UHVL�RUWDODPDVÕ�������������VDDW��RUWDQFD���¶GLU��7DEOR������
.DWÕOÕPFÕODUÕQ������¶VÕ� �n   �����RWXUDUDN������¶���n   ����
D\DNWD�������¶VL��n  �����LVH�KHU���oDOÕúPD�SR]LV\RQXQGD�GD�
oDOÕúPDNWDGÕU��.DWÕOÕPFÕODUÕQ������¶��oDOÕúÕUNHQ�VD÷�HOLQL�YH�
����¶VÕ�VRO�HOLQL�NXOODQPDNWDGÕU��.DWÕOÕPFÕODUÕQ�oDOÕúÕUNHQ�HQ�
oRN� \RUJXQOXN� KLVVHWWLNOHUL� NOLQL÷LQ� VÕUDVÕ� LOH�$÷Õ]�� 'Lú� YH�
dHQH� &HUUDKLVL� ��������� 3URWHWLN� 'Lú� 7HGDYLVL� �������� YH�
(QGRGRQWL�������NOLQL÷L�ROGX÷X�VDSWDQGÕ��

7�P� NDWÕOÕPFÕODUÕQ� 1.ø6$� DQNHW� VRQXoODUÕ� 7DEOR� �¶GH�
YHULOPLúWLU��.DWÕOÕPFÕODUÕQ������¶QLQ�VRQ����D\GD�������¶QLQ�
VRQ� \HGL� J�QGH� YH������¶Q�Q� DQNHW� J�Q�� HQ� D]� ELU� Y�FXW�
E|OJHVLQGH� NDV�LVNHOHW� VLVWHPL� \DNÕQPDVÕ� ROGX÷X� EHOLUOHQGL��
.DWÕOÕPFÕODUGDQ������¶L�VRQ����D\GD�D÷UÕ�QHGHQL\OH�GRNWRUD�
JLWPLú�� ����¶VL� UDSRU� YH\D� L]LQ� DOPÕú� YH� ��¶�� NDV� LVNHOHW�
SUREOHPL�QHGHQL�LOH�LODo�NXOODQPÕúWÕU��6RQ����D\GD�HQ�VÕN�NDV�
LVNHOHW� VLVWHPLQH� DLW� \DNÕQPD� KLVVHGLOHQ� E|OJHOHU�� ER\XQ�
���������VÕUW����������EHO���������YH�RPX]GXU��������%R\XQ�
D÷UÕVÕ�VRQ�ELU�\ÕOGD��������VRQ�ELU�KDIWDGD�����YH�DQNHW�J�Q��
������LOH�HQ�VÕN�J|U�OHQ�D÷UÕGÕU��7DEOR�����
%R\XQ� D÷UÕVÕ� QHGHQL� LOH� ����¶QLQ�� EHO� D÷UÕVÕ� QHGHQL� LOH� GH�
����¶QXQ�KHNLPH�JLWWLNOHUL�YH�HQ�VÕN�EX�D÷UÕODU�\�]�QGHQ�LODo�
NXOODQGÕNODUÕ��������EHOLUOHQGL�
.DWÕOÕPFÕODUÕQ� oDOÕúPD� SR]LV\RQX�� DNWLI� NXOODQÕODQ� HO�� NDV�
LVNHOHW� VLVWHPL� KDVWDOÕ÷ÕQD� VDKLS� ROPD� GXUXPX� YH� G�]HQOL�
IL]LNVHO�DNWLYLWH�DOÕúNDQOÕ÷Õ�LOH�VRQ����D\GD�Y�FXGXQ�KHUKDQJL�
ELU� E|OJHVLQGH� D÷UÕ� J|U�OPH� VÕNOÕ÷Õ� DUDVÕQGD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUN�VDSWDQPDGÕ��P !��������7DEOR����

ùHNLO����6RQ����D\GD�NDV�LVNHOHW�VLVWHPL�SUREOHPL�\DúDQDQ�Y�FXW�E|OJHOHULQLQ�
���������������FLQVL\HWH�J|UH�GD÷ÕOÕPÕ

<):<1̪5)
'Lú�KHNLPOL÷L�IDN�OWHVL�G|UG�QF��YH�EHúLQFL�VÕQÕI�|÷UHQFLOH-
ULQGH�NDV�LVNHOHW�VLVWHPLQH�DLW�SUREOHPOHULQ�GH÷HUOHQGLULOGL÷L�
EX�oDOÕúPDGD�Y�FXGXQ�HQ�D]�ELU�E|OJHVLQGH�NDV�LVNHOHW�VLVWHPL�
D÷UÕVÕ� ROPD� GXUXPXQXQ� ROGXNoD� \�NVHN� ROGX÷X� ��������
EHOLUOHQPLúWLU��%HQ]HU�úHNLOGH�.KDQ�YH�&KHZ�����0DOH]\D¶GD�
GLú� KHNLPOL÷L� |÷UHQFLOHUL� DUDVÕQGD� NDV� LVNHOHW� VLVWHPL�
SUREOHPL�J|U�OPH�VÕNOÕ÷ÕQÕ������1J�YH�DUN������$YXVWUDO\D¶GD�
���� YH� .KDOLG� ���� LVH� 6XXGL� $UDELVWDQ¶GD� ���� RODUDN�
EHOLUOHPLúOHUGLU��=RUOX�YH�DUN������GD��GLú�KHNLPOL÷L�|÷UHQFLOH-
ULQLQ������¶LQGH�HQ�D]�ELU�E|OJHVLQGH�NDV�LVNHOHW�VLVWHPLQH�DLW�
úLND\HWOHULQ� ROGX÷XQX� EHOLUWPLúWLU�� dDOÕúPDODUGD� GD� EHOLUWLO-
GL÷L��]HUH�NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�GLú�KHNLPOL÷L�|÷UHQ-
FLOHUL�DUDVÕQGD�ROGXNoD�\D\JÕQGÕU�YH�HYUHQVHO�ELU�VRUXQ�RODUDN�
J|]�NPHNWHGLU�
7�UNL\H¶GH� |]HOOLNOH� VD÷OÕN� oDOÕúDQODUÕ� �]HULQGH� \DSÕODQ�
ELUoRN� DUDúWÕUPDGD� NXOODQÕODQ� YH� NDV� LVNHOHW� VLVWHPLQH� DLW�
VHPSWRPODUÕQ� SUHYDODQVÕ� LOH� LOJLOL� J�YHQLOLU� ELOJL� VD÷OD\DQ�
1.,6$¶QLQ�J�YHQLUOLN�YH�JHoHUOLOLN�oDOÕúPDVÕ�.DKUDPDQ�YH�
DUNDGDúODUÕ�WDUDIÕQGDQ�\DSÕOPÕúWÕU�������
$UDúWÕUPDPÕ]GD� VRQ� ��� D\� LoHULVLQGH� HQ� VÕN� NDV�LVNHOHW�
VLVWHPL� D÷UÕVÕ� RODQ� Y�FXW� E|O�P�� ER\XQ� �������� RODUDN�
EHOLUOHQPLúWLU�� /LHW]� YH� DUN�¶QÕQ� ����� \DSWÕ÷Õ� VLVWHPDWLN�
OLWHUDW�U�GHUOHPHVLQGH�GLú�KHNLPOHULQLQ�HQ�VÕN������¶OLN�ELU�
RUDQ�LOH�ER\XQ�E|OJHVLQGH�GDKD�VRQUD�LVH�������LOH�EHO�E|OJH-
VLQGH� úLND\HW� \DúDGÕ÷ÕQÕ� ELOGLUPLúWLU�� 0DOH]\D¶GD� \DSÕODQ�
GL÷HU�ELU�DUDúWÕUPDGD�����GD�NOLQLN�oDOÕúPD�\DSDQ�GLú�KHNLP-
OL÷L�|÷UHQFLOHULQGH�HQ�ID]OD�D÷UÕ�KLVVHGLOHQ�E|OJHOHULQ�ER\XQ�
������YH�EHO� ������E|OJHVL�ROGX÷XQX�EHOLUWLOPLúWLU� ��7�UNL-
\H¶GH�\DSÕODQ�ELU�GL÷HU�oDOÕúPDGD������GD�GLú�KHNLPOL÷L�|÷UHQ-
FLOHULQGH�HQ�ID]OD�D÷UÕOÕ�E|OJHOHULQ�ER\XQ��������RPX]��������
YH�VÕUW�������ROGX÷X�WHVSLW�HGLOPLúWLU���
/LWHUDW�UGH�ER\XQ�D÷UÕVÕQÕQ�GLú�KHNLPOHUL�DUDVÕQGD�HQ�\D\JÕQ�
NDV�LVNHOHW�VLVWHPL�EXOJXVX�ROGX÷X�EHOLUWLOPHNWHGLU�������'Lú�
KHNLPOHUL�KDVWDODUÕQÕ�WHGDYL�HWWLNOHUL�V�UH�ER\XQFD�GDKD�L\L�ELU�
J|U�ú�DODQÕQÕ�VD÷ODPDN�DPDFÕ�LOH�ER\XQ�IOHNVL\RQX�YH�RPX]�
DEG�NVL\RQX� LOH�NDUDNWHUL]H�ROXPVX]�ELU�GXUXú�VHUJLOHU��%Dú�
YH� ER\QXQ� |QH� GR÷UX� KDUHNHWLQH� ED÷OÕ� ORUGR]GDNL� D]DOPD��

]DPDQOD�ER\XQ�YH�RPX]�E|OJHVLQGHNL�NDVODUGD�\RUJXQOX÷D��
D÷UÕ\D�YH�NRUX\XFX�NDV�NDVÕOPDODUÕQD�QHGHQ�ROPDNWDGÕU������
6�UHNOL�WHNUDUOD\DQ�ELULNLPVHO�WUDYPDODUD�ED÷OÕ�NDVODUGDNL�EX�
G�]HQVL]OLNOHU� ER\XQ� VSLQDO� GLVNOHUL� �]HULQH� JHOHQ� NXYYHWL�
DUWWÕUDUDN�LOHUOH\HQ�G|QHPGH�NDV�LVNHOHW�VLVWHPL�KDVWDOÕNODUÕQD�
QHGHQ�ROPDNWDGÕU�������
dDOÕúPDPÕ]GD�HQ�VÕN�UDVWODQDQ�GL÷HU���D÷UÕ�E|OJHVLQLQ�VÕUW�YH�
EHO� ROGX÷X� VDSWDQPÕúWÕU�� 7�P� G�Q\DGD� �VW� VROXQXP� \ROX�
KDVWDOÕNODUÕQGDQ� VRQUD� HQ� ID]OD� Lú� J�F�� ND\EÕQD� QHGHQ� RODQ�
PHVOHNL�KDVWDOÕN�NURQLN�EHO�D÷UÕVÕ�RODUDN�ELOGLULOPHNWHGLU�������
6R\OX�YH�$OWÕQGLú�����D÷Õ]�YH�GLú�VD÷OÕ÷Õ�PHUNH]LQGH�J|UHYOL�
GLú�KHNLPOHULQLQ������¶LQGH�VRQ����D\�LoHULVLQGH�NDV�LVNHOHW�
VLVWHPL� SUREOHPOHUL� ROGX÷XQX� YH� EXQODUÕQ� HQ� ID]OD� ER\XQ�
��������� EHO� �������� YH� VÕUW� �������� E|OJHVLQGHQ� ND\QDN-
ODQGÕ÷ÕQÕ� EHOLUOHPLúWLU�� +RZDUWK� YH� DUN�� ����� KDVWD� WHGDYLVL�
HVQDVÕQGD� EHO� RPXUODUÕQÕQ� VD÷D� GR÷UX� ODWHUDO� IOHNVL\RQX� YH�
WRUDNDO� RPXUODUÕQ� VROD� GR÷UX� H÷LOPHVLQLQ� GLú� KHNLPOHULQGH�
NDUDNWHULVWLN� ELU� SR]LV\RQ� ROGX÷XQX� YH� EX� SR]LV\RQ� LOH� EHO�
D÷UÕVÕ� DUDVÕQGD� SR]LWLI� \|QGH� DQODPOÕ� ELU� LOLúNLOL� ROGX÷XQX�
EHOLUWPLúWLU��dDOÕúPDPÕ]GD��IDUNOÕ�oDOÕúPD�NRQXPODUÕ�DUDVÕQGD�
NDV� LVNHOHW� VLVWHPL� SUREOHPL� J|U�OPH� VÕNOÕ÷Õ� DoÕVÕQGDQ�
KHUKDQJL�ELU�IDUN�WHVSLW�HGLOPHPLúWLU�
�P !��������7DEOR�����
%HO� D÷UÕODUÕQÕQ� QHGHQOHULQLQ� GH÷HUOHQGLULOGL÷L� oDOÕúPDODUGD�
IL]LNVHO� DNWLYLWHQLQ� |QHPLQH� GH� GH÷LQLOPLúWLU� ������ )L]LNVHO�
DNWLYLWH�PHWDEROLN��IL]\RORMLN�YH�SVLNRORMLN�IDNW|UOHUL�ROXPOX�
\|QGH�HWNLOH\HUHN�NURQLN�KDVWDOÕN�ULVNLQL�D]DOWPD\D�YH�D\UÕFD�
NDV��HNOHP�YH�NHPLN�VD÷OÕ÷ÕQÕQ�NRUXQPDVÕQD�\DUGÕPFÕ�ROPDN-
WDGÕU� ������ dDOÕúPDPÕ]GD� LVH� NDWÕOÕPFÕODUÕQ� IL]LNVHO� DNWLYLWH�
DOÕúNDQOÕNODUÕQÕQ� ������ LOH� ROGXNoD� G�ú�N� ROGX÷X� VDSWDQ-
PÕúWÕU��%X�GXUXPD�|]HOOLNOH�&29,'����SDQGHPLVL�ND\QDNOÕ�
NÕVÕWODPDODUÕQ� YH� |÷UHQFLOHULQ� GHUVOHULQH� oHYULPLoL� RODUDN�
ELOJLVD\DU� RUWDPÕQGD� NDWÕOPDODUÕQÕQ� HWNLOL� ROGX÷XQX� G�ú�Q��
PHNWH\L]��$\UÕFD��KHU�VHQH�]RUODúDUDN�YH�\R÷XQODúDUDN�GHYDP�
HGHQ� WHRULN� YH� NOLQLN� H÷LWLP� V�UHFL� QHGHQL� LOH� |÷UHQFLOHULQ�
KRELOHULQH� \HWHULQFH� ]DPDQ� D\ÕUDPDGÕNODUÕ� GD� ELU� JHUoHNWLU��
5LVLQJ�YH�DUN�¶QÕQ������.RORPEL\D¶GDNL�GLú�KHNLPOL÷L�|÷UHQ-
FLOHUL� DUDVÕQGD� \DSWÕNODUÕ� oDOÕúPDGD� GD� |÷UHQFLOHULQ� VDGHFH�
���¶�Q�Q�G�]HQOL�IL]LNVHO�HJ]HUVL]�\DSWÕ÷ÕQÕ�ELOGL��ULOPLúWLU��
dDOÕúPDPÕ]GD� NDV� LVNHOHW� VLVWHPL� SUREOHPOHUL� FLQVL\HW�
GH÷LúNHQLQH� J|UH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� NDGÕQODUGD� ER\XQ�� VÕUW�
YH� EHO� D÷UÕODUÕQÕQ� HUNHNOHUH� J|UH� LVWDWLVWLNVHO� RODUDN� GDKD�
\�NVHN�ROGX÷X�WHVSLW�HGLOPLúWLU��/LWHUDW�UGH�NDGÕQ�ROPDN�NDV�
LVNHOHW�VLVWHPL�KDVWDOÕNODUÕ� LoLQ�ELU� ULVN�ROXúWXUPDNWDGÕU� �����
����� øVYHo¶WH� PDVD� EDúÕ� oDOÕúDQODUÕ� �]HULQGH� \DSÕODQ� ELU�
oDOÕúPDGD� ����� ER\XQ� YH� �VW� HNVWUHPLWHOHUGH� NDV� LVNHOHW�
VLVWHPL� VHPSWRPODUÕQÕQ� NDGÕQODUGD� HUNHNOHUH� J|UH� DQODPOÕ�
GHUHFHGH�GDKD�ID]OD�J|U�OP�úW�U� ��.HUDVXR�YH�DUN�¶QÕQ������
)LQODQGL\DOÕ�GLú�KHNLPOHUL�DUDVÕQGD�\DSWÕ÷Õ�oDOÕúPDGD�GD�NDV�
LVNHOHW� VLVWHPLQH� DLW� úLND\HWOHULQ� NDGÕQODUGD� GDKD� ID]OD�
J|U�OG�÷��VDSWDPÕúWÕU��ùLUD]L�YH�DUN�¶QÕQ������KDVWDQH�oDOÕúDQ-
ODUÕQGD�Lú�LOH�LOLúNLOL�NDV�LVNHOHW�VLVWHPL�SUREOHPOHULQL�GH÷HU-
OHQGLUGLNOHUL�oDOÕúPDODUÕQGD�GD�EHQ]HU�úHNLOGH�NDGÕQODUGD�NDV�
LVNHOHW� VLVWHPL� ND\QDNOÕ� D÷UÕ� úLGGHWLQL� HUNHNOHUH� J|UH� GDKD�
\�NVHN� WHVSLW�HWPLúOHUGLU��dDOÕúPDODU�EX�GXUXPX��NDGÕQODUÕQ�
D÷UÕ� HúL÷LQLQ� YH� Y�FXW� NDV� RUDQÕQÕQ� HUNHNOHUH� RUDQOD� GDKD�
G�ú�N� ROPDVÕ� LOH� LOLúNLOHQGLUPLúWLU�� $\UÕFD�� .DQGHPLU� YH�
.DUDWDú������NDV�LVNHOHW�VLVWHPL�D÷UÕODUÕQÕQ�NDGÕQODUGD�YH�X]XQ�

'DOWDEDQ�g��YH�DUN� $NG�'Lú�+HN�'�����������

��

V�UH� D\DNWD� oDOÕúDQ� GLú� KHNLPOHULQGH� GDKD� VÕN� J|U�OG�÷�Q��
ELOGLULOPLúWLU��0HYFXW�oDOÕúPDPÕ]GD�GD�NDWÕOÕPFÕODU�HQ� ID]OD�
\RUXOGXNODUÕ�NOLQL÷LQ��KDVWD�WHGDYLOHULQLQ�J�Q�ER\XQFD�D\DNWD�
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ABSTRACT
Objective: 
7KLV�VWXG\�DLPV�WR�HYDOXDWH�WKH�SUHYDOHQFH�RI�PXVFXORVNHOHWDO�
V\VWHP�SUREOHPV�DPRQJ�IRXUWK�DQG�ILIWK�JUDGH�VWXGHQWV�DW�WKH�
IDFXOW\�RI�GHQWLVWU\�

Materials and Methods: 
7KLV� FURVV�VHFWLRQDO� VXUYH\� ZDV� FRQGXFWHG� XVLQJ� WKH�
6WDQGDUGL]HG�1RUGLF�0XVFXORVNHOHWDO�4XHVWLRQQDLUH�WR�DVVHVV�
PXVFXORVNHOHWDO�FRPSODLQWV�ZLWK�QLQH�DQDWRPLFDO�UHJLRQV�RI�
WKH� ERG\� �QHFN�� VKRXOGHU�� XSSHU� EDFN�� HOERZV�� ORZHU� EDFN��
KDQG�ZULVW��ZDLVW��KLS�WKLJK��NQHH��DQG�DQNOH�IRRW���7KH�VRFLR-
GHPRJUDSKLF� IHDWXUHV�� SHUVRQDO� KDELWV�� DQG�ZRUNLQJ� FRQGL-
WLRQV�ZHUH�DOVR�TXHVWLRQHG�

Results: 
2I� WKH� ���� LQGLYLGXDOV�ZKR� SDUWLFLSDWHG� LQ� WKH� VWXG\�� ����
ZHUH�IRXUWK�\HDU�DQG�����ZHUH�ILIWK�\HDU�VWXGHQWV��7KH�PHDQ�
DJH�DQG�ERG\�PDVV�LQGH[�RI�SDUWLFLSDQWV�ZHUH��������������
\HDU�DQG��������������UHVSHFWLYHO\��6L[�SHUFHQW�RI�WKH�SDUWLFL-
SDQWV� KDG�PXVFXOXVNHOHWDO� GLVHDVH� DQG� ������KDG� SK\VLFDO�
DFWLYLW\�KDELWV��7KH�SUHYHODQFH�RI�PXVFXORVNHOHWDO�SDLQ�LQ�DW�
OHDVW�RQH�ERG\�SDUW�RI�WKH�SDUWLFLSDQWV�ZDV��������7KH�PRVW�
DIIHFWHG�ERG\�DUHDV�GXULQJ�WKH�SDVW����PRQWKV�ZHUH�WKH�QHFN�
���������XSSHU�EDFN����������ORZHU�EDFN���������DQG�VKRXO-
GHUV��������1HFN�SDLQ�SUHYHODQFH�GXULQJ�WKH�SDVW����PRQWKV�
ZDV��������GXULQJ�SDVW�RQH�ZHHN�������DQG� LQ� WKH�GD\�RI�
VXUYH\��������7KHUH�ZDV�D�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�
LQ�WKH�SUHYDOHQFH�RI�PXVFXORVNHOHWDO�SDLQ�DPRQJ�PDOHV�DQG�
IHPDOHV� �P �� ������� 1R� VLJQLILFDQW� GLIIHUHQFH� ZDV� IRXQG�
EHWZHHQ� ZRUNLQJ� SRVLWLRQ�� DFWLYHO\� XVHG� KDQG�� KDYLQJ�
PXVFXORVNHOHWDO�GLVHDVH��UHJXODU�SK\VLFDO�DFWLYLW\�KDELWV�DQG�
H[SHULHQFLQJ�SDLQ�LQ�DQ\�SDUW�RI�WKH�ERG\�GXULQJ�WKH�ODVW����
PRQWKV�

Conclusion: 
7KLV� VWXG\� GHWHUPLQHG� WKDW� PXVFXORVNHOHWDO� SUREOHPV� DUH�
YHU\�FRPPRQ�DPRQJ�GHQWDO�VWXGHQWV��1HFN��EDFN�DQG�VKRXO-
GHUV�ZHUH�WKH�PRVW�DIIHFWHG�ERG\�VLWHV�
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/LWHUDW�U�ELOJLVL��GLú�KHNLPOHULQLQ�RUWDODPD�����LOH���¶�Q�Q�
PHVOHNL�\DúDPODUÕ�ER\XQFD�NDV�LVNHOHW�VLVWHPL�SUREOHPOHULQ-
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WHNUDUOD\DQ� KDUHNHWOHU� \DSPDN�� X]XQ� V�UH� D\DNWD� GXUPDN�
YH\D� RWXUPDN� YH� \�NVHN� YLEUDV\RQOX� DOHWOHU� NXOODQPDN�
PHVOHNL�NDV�LVNHOHW�VLVWHPL�SUREOHPOHULQLQ�JHOLúLPLQGH�HWNLOL�
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YH����¶QLQ� NOLQLN� VWDMODUGDNL� X\JXODPDODUGDQ� ND\QDNODQDQ�
NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�\DúDGÕ÷Õ�WHVSLW�HGLOPLúWLU������
<HWHUOL�NOLQLN�GHQH\LP�YH�HUJRQRPL�ELOLQFLQH�VDKLS�ROPD\DQ�
|÷UHQFLOHU�D÷Õ]�ERúOX÷XQD�GDKD�NROD\�HULúLP�YH�GDKD�L\L�ELU�
J|U�ú�DODQÕ�HOGH�HWPHN�DPDFÕ�LOH�X\JXQ�ROPD\DQ�ELU�SRVW�UGH�
X]XQ�V�UH�oDOÕúDELOPHNWHGLU�NL�EX�GXUXPXQ�GD�X]XQ�G|QHPGH�
NDV�LVNHOHW�VLVWHPL�KDVWDOÕNODUÕQD�\RO�DoPDVÕ�NDoÕQÕOPD]GÕU�
<DSÕODQ�OLWHUDW�U�GH÷HUOHQGLUPHVLQGH�GLú�KHNLPOL÷L�|÷UHQFLOH-
ULQGH� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQL� GH÷HUOHQGLUHQ� VÕQÕUOÕ�
VD\ÕGD� oDOÕúPD� ROPDVÕ� NRQXQXQ� LUGHOHQPHVL� JHUHNOLOL÷LQL�
RUWD\D�NR\PDNWDGÕU��$UDúWÕUPD�KLSRWH]LPL]�NOLQLN�VWDM�X\JX-
ODPDVÕ�\DSDQ�GLú�KHNLPOL÷L�|÷UHQFLOHULQGH�NDV�LVNHOHW�VLVWHPL�
SUREOHPOHULQLQ� J|U�OPH� VÕNOÕ÷Õ� \D\JÕQGÕU�� %X� NDSVDPGD�
DUDúWÕUPDQÕQ� DPDFÕ�GD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�
)DN�OWHVLQGH�NOLQLN�H÷LWLPLQH�GHYDP�HGHQ�G|UG�QF��YH�EHúLQ-
FL� VÕQÕI� |÷UHQFLOHULQGH� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ�
\D\JÕQOÕ÷ÕQÕ� EHOLUOHPHN� YH� NRQX� LOH� LOJLOL� IDUNÕQGDOÕN� \DUDW-
PDNWÕU��

GEREÇ ve YÖNTEMLER 
dDOÕúPDPÕ]�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L� )DN�OWHVL�
3HULRGRQWRORML� $QDELOLP� 'DOÕQD� DLW� µ'Lú� +HNLPOL÷LQGH�
(UJRQRPL� YH� .RUX\XFX� (J]HUVL]OHU¶� LVLPOL� |]HO� oDOÕúPD�
PRG�O�� NDSVDPÕQGD� SODQODQGÕ�� dDOÕúPD� |QFHVL� $NGHQL]�
hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� .OLQLN�$UDúWÕUPDODU� (WLN� .XUX-
OX¶QGDQ� L]LQ� DOÕQGÕ� �6D\Õ�� �����7DULK�� �������������dDOÕúPD�
�����\ÕOÕ�+HOVLQNL�'HNODUDV\RQXQD�X\JXQ�úHNLOGH�\�U�W�OG���
.DWÕOÕPFÕODU� oDOÕúPDQÕQ� DPDFÕ� YH� NDSVDPÕ� NRQXVXQGD�
ELOJLOHQGLULOPLú�YH�\D]ÕOÕ�RQDPODUÕ�DOÕQGÕ�
dDOÕúPD� HYUHQLQL� $NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L�
)DN�OWHVLQGH� H÷LWLP� YH� |÷UHWLP� J|UHQ� G|UG�QF�� YH� EHúLQFL�
VÕQÕI� |÷UHQFLOHUL� ROXúWXUGX�� $UDúWÕUPD� LoLQ� |UQHNOHP�
E�\�NO�÷�� KHVDSODQPDPÕú� ROXS� HYUHQLQ� W�P�QH� �n�  � �����
XODúÕOPDVÕ�KHGHIOHQGL��$QNHWLQ�X\JXODQGÕ÷Õ�J�QOHUGH� �������
+D]LUDQ�������NOLQLNWH�EXOXQPD\DQ�|÷UHQFLOHU�oDOÕúPD�GÕúÕQ-
GD�EÕUDNÕOGÕ÷ÕQGD�HYUHQLQ����¶LQH�XODúÕOGÕ��
$UDúWÕUPD� WDQÕPOD\ÕFÕ� YH� NHVLWVHO� W�UGH� WDVDUODQPÕú� ELU�
oDOÕúPD�ROXS�YHUL�WRSODPD�DUDFÕ�RODUDN�LNL�E|O�PGHQ�ROXúDQ�
ELU�YHUL�WRSODPD�IRUPX�NXOODQÕOGÕ��)RUPXQ����VRUXGDQ�ROXúDQ�
ELULQFL�E|O�P��NDWÕOÕPFÕODUÕQ�VRV\RGHPRJUDILN�|]HOOLNOHULQLQ�
�\Dú�� FLQVL\HW�� ER\�� NLOR��� NLúLVHO� DOÕúNDQOÕNODUÕQÕQ� �VLJDUD��
G�]HQOL� IL]LNVHO� DNWLYLWH��� VD÷OÕN� GXUXPODUÕQÕQ� �VLVWHPLN�
KDVWDOÕN� PHYFXGL\HWL�� KHNLP� WDUDIÕQGDQ� WDQÕ� NRQXOPXú� NDV�
LVNHOHW�VLVWHPL�KDVWDOÕ÷Õ�ROXS�ROPDGÕ÷Õ��YH�oDOÕúPD�ELOJLOHULQLQ�
�oDOÕúPD� HVQDVÕQGD� DNWLI� NXOODQÕODQ� HO�� oDOÕúPD� NRQXPX��
J�QO�N� WRSODP�oDOÕúPD� V�UHVL�� J�QO�N� WRSODP�EDNÕODQ�KDVWD�
VD\ÕVÕ�� HQ� ID]OD� \RUJXQOXN� KLVVHGLOHQ� NOLQLN�� VRUJXODQGÕ÷Õ�
E|O�PG��� %X� E|O�PGH� D\UÕFD� NDWÕOÕPFÕODUÕQ� G�úPH�� WUDILN�
ND]DVÕ�YH\D�VSRU�\DUDODQPDVÕ�JHoLULS�JHoLUPHGL÷L�GH�VRUJX-
ODQGÕ��øNLQFL�E|O�P�LVH�NDV�LVNHOHW�VLVWHPL�LOH�LOJLOL�VHPSWRP-
ODUÕQ�6WDQGDUGL]H�1RUGLF�.DV�øVNHOHW�6LVWHPL�$QNHWL��1.ø6$��
���� LOH� VRUJXODQGÕ÷Õ� NÕVÕPGÕ�� dDOÕúPDPÕ]GD� NXOODQÕODQ� YHUL�
WRSODPD�IRUPX�NDWÕOÕPFÕODU�WDUDIÕQGDQ�GROGXUXOGX�
.LúLQLQ� EH\DQÕQD� GD\DOÕ� 1.ø6$�� ER\XQ�� VÕUW�� EHO�� RPX]��
GLUVHN��HO�HO�ELOH÷L��NDOoD�X\OXN��GL]��D\DN�D\DN�ELOH÷L�ROPDN�
�]HUH���DQDWRPLN�Y�FXW�E|OJHVLQL�J|VWHUHQ�ELU�úHNLO��]HULQGH�
VRQ����D\�LoHULVLQGH��VRQ���J�Q�LoHULVLQGH�YH�DQNHWLQ�\DSÕOGÕ÷Õ�
J�Q� NDV� LVNHOHW� VLVWHPLQH� DLW� EXOJXODUÕQ� �D÷UÕ�� UDKDWVÕ]OÕN��
X\XúPD��ROXS�ROPDGÕ÷ÕQÕ�HYHW�KD\ÕU�úHNOLQGH�VRUJXOD\DQ�ELU�
DQNHWWLU������$QNHWLQ�ELULQFL�E|O�P�Q�Q�DPDFÕ�D÷UÕOÕ�E|OJHOHU-
LQ�WHVSLWL��LNLQFL�E|O�P�Q�Q�DPDFÕ�LVH�D÷UÕ�QHGHQL�LOH�KHNLPH�
EDúYXUXS�PHGLNDO�YH�?�IL]LN�WHGDYL�J|U�S�J|UPHGL÷LQL�YH�L]LQ�
YH\D�UDSRU�DOÕS�DOPDGÕ÷ÕQÕ�VRUJXODPDNWÕ�������%X�DUDúWÕUPDGD�
1.ø6$�|OoH÷LQ�DOID�GH÷HUL������RODUDN�EXOXQGX�

ʈ[\I\Q[\QS[MT�)VITQb
9HULOHULQ�JLULúL�YH�DQDOL]L�LoLQ�,%0�6366�6WDWLVWLFV����SDNHW�
SURJUDPÕ�NXOODQÕOGÕ��7DQÕPOD\ÕFÕ�LVWDWLVWLNOHUGH�VD\ÕVDO�YHULOHU�
RUWDODPD��VWDQGDUW�VDSPD�YH�RUWDQFD��NDWHJRULN�YHULOHU�IUHNDQV�
YH� \�]GH� GH÷HUOHUL� LOH� |]HWOHQGL�� 9HULOHULQ� QRUPDO� GD÷ÕOÕS�
GD÷ÕOPDGÕ÷Õ� 6KDSLUR� :LON� 7HVWL� LOH� EHOLUOHQGL�� � .DWHJRULN�
GH÷LúNHQOHULQ� NDUúÕODúWÕUÕOPDVÕQGD�“Pearson Ki-Kare Testi” 
YH� “Fisher Kesin Testi”� NXOODQÕOGÕ�� 3� GH÷HULQLQ� ����¶WHQ�
N�o�N� ROGX÷X� GXUXPODU� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� NDEXO�
HGLOGL�
BULGULAR
'Lú�KHNLPOL÷L�IDN�OWHVLQGHNL�G|UG�QF��YH�EHúLQFL�VÕQÕI�|÷UHQ-

FLOHULQ� NDV� LVNHOHW� VLVWHPL� SUREOHPOHULQLQ� GH÷HUOHQGLULOPHVL�
DPDFÕ\OD� SODQODQDQ� oDOÕúPDPÕ]D� \Dú� RUWDODPDODUÕ� ������ ��
����� \ÕO� �������� RODQ�� ��¶�� � �����¶L� NDGÕQ� YH� ��¶X� ������
HUNHN�WRSODP�����|÷UHQFL�NDWÕOGÕ��.DWÕOÕPFÕODUÕQ������¶VÕ��n 
 �����G|UG�QF��VÕQÕI�������¶���n  �����EHúLQFL�VÕQÕI�|÷UHQFLVL�
ROXS� Y�FXW� D÷ÕUOÕ÷Õ� RUWDODPDVÕ� ������ NJ�� ER\� RUWDODPDVÕ�
������� FP� YH� EHGHQ� NLWOH� LQGHNVL� RUWDODPDVÕ� ������ �� �����
�RUWDQFDVÕ��������RODUDN�VDSWDQGÕ��7DEOR�����

Tablo 1. .DWÕOÕPFÕODUÕQ�|]HOOLNOHUL

.DWÕOÕPFÕODUÕQ� ����¶XQGD� VLVWHPLN� ELU� KDVWDOÕN� KLND\HVL��
��¶VÕQGD� WDQÕ� NRQXOPXú�ELU� NDV� LVNHOHW� VLVWHPL�KDVWDOÕ÷Õ� YH�
�����¶�QGH� GDKD� |QFH� JHoLULOPLú� VSRU� \DUDODQPDVÕ� YH\D�
WUDILN�ND]DVÕ�KLND\HVL�YDUGÕ��.DWÕOÕPFÕODUÕQ�VDGHFH������¶VL��n 
 �����G�]HQOL�IL]LNVHO�DNWLYLWH�\DSPDNWDGÕU��7DEOR�����'�]HQOL�
IL]LNVHO� DNWLYLWH� \DSPDPD� QHGHQOHUL� DUDVÕQGD� HQ� VÕN� YDNLW�
ROPDPDVÕ��n  ������������YH�GHUV�\R÷XQOX÷X��n  ������������
EHOLUWLOPLúWL��$\UÕFD��NDWÕOÕPFÕODUÕQ������¶L�GLú�KHNLPOL÷LQGH�

��

NRUX\XFX� HVQHPH� YH� HJ]HUVL]OHU� LOH� LOJLOL� H÷LWLP� DOPDN�
LVWHGL÷LQL� GH� EHOLUWPLúWL�� .DWÕOÕPFÕODUÕQ� J�QO�N� KDVWD� VD\ÕVÕ�
RUWDODPDVÕ��������������RUWDQFD�����J�QO�N�RUWDODPD�oDOÕúPD�
V�UHVL�RUWDODPDVÕ�������������VDDW��RUWDQFD���¶GLU��7DEOR������
.DWÕOÕPFÕODUÕQ������¶VÕ� �n   �����RWXUDUDN������¶���n   ����
D\DNWD�������¶VL��n  �����LVH�KHU���oDOÕúPD�SR]LV\RQXQGD�GD�
oDOÕúPDNWDGÕU��.DWÕOÕPFÕODUÕQ������¶��oDOÕúÕUNHQ�VD÷�HOLQL�YH�
����¶VÕ�VRO�HOLQL�NXOODQPDNWDGÕU��.DWÕOÕPFÕODUÕQ�oDOÕúÕUNHQ�HQ�
oRN� \RUJXQOXN� KLVVHWWLNOHUL� NOLQL÷LQ� VÕUDVÕ� LOH�$÷Õ]�� 'Lú� YH�
dHQH� &HUUDKLVL� ��������� 3URWHWLN� 'Lú� 7HGDYLVL� �������� YH�
(QGRGRQWL�������NOLQL÷L�ROGX÷X�VDSWDQGÕ��

7�P� NDWÕOÕPFÕODUÕQ� 1.ø6$� DQNHW� VRQXoODUÕ� 7DEOR� �¶GH�
YHULOPLúWLU��.DWÕOÕPFÕODUÕQ������¶QLQ�VRQ����D\GD�������¶QLQ�
VRQ� \HGL� J�QGH� YH������¶Q�Q� DQNHW� J�Q�� HQ� D]� ELU� Y�FXW�
E|OJHVLQGH� NDV�LVNHOHW� VLVWHPL� \DNÕQPDVÕ� ROGX÷X� EHOLUOHQGL��
.DWÕOÕPFÕODUGDQ������¶L�VRQ����D\GD�D÷UÕ�QHGHQL\OH�GRNWRUD�
JLWPLú�� ����¶VL� UDSRU� YH\D� L]LQ� DOPÕú� YH� ��¶�� NDV� LVNHOHW�
SUREOHPL�QHGHQL�LOH�LODo�NXOODQPÕúWÕU��6RQ����D\GD�HQ�VÕN�NDV�
LVNHOHW� VLVWHPLQH� DLW� \DNÕQPD� KLVVHGLOHQ� E|OJHOHU�� ER\XQ�
���������VÕUW����������EHO���������YH�RPX]GXU��������%R\XQ�
D÷UÕVÕ�VRQ�ELU�\ÕOGD��������VRQ�ELU�KDIWDGD�����YH�DQNHW�J�Q��
������LOH�HQ�VÕN�J|U�OHQ�D÷UÕGÕU��7DEOR�����
%R\XQ� D÷UÕVÕ� QHGHQL� LOH� ����¶QLQ�� EHO� D÷UÕVÕ� QHGHQL� LOH� GH�
����¶QXQ�KHNLPH�JLWWLNOHUL�YH�HQ�VÕN�EX�D÷UÕODU�\�]�QGHQ�LODo�
NXOODQGÕNODUÕ��������EHOLUOHQGL�
.DWÕOÕPFÕODUÕQ� oDOÕúPD� SR]LV\RQX�� DNWLI� NXOODQÕODQ� HO�� NDV�
LVNHOHW� VLVWHPL� KDVWDOÕ÷ÕQD� VDKLS� ROPD� GXUXPX� YH� G�]HQOL�
IL]LNVHO�DNWLYLWH�DOÕúNDQOÕ÷Õ�LOH�VRQ����D\GD�Y�FXGXQ�KHUKDQJL�
ELU� E|OJHVLQGH� D÷UÕ� J|U�OPH� VÕNOÕ÷Õ� DUDVÕQGD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUN�VDSWDQPDGÕ��P !��������7DEOR����

ùHNLO����6RQ����D\GD�NDV�LVNHOHW�VLVWHPL�SUREOHPL�\DúDQDQ�Y�FXW�E|OJHOHULQLQ�
���������������FLQVL\HWH�J|UH�GD÷ÕOÕPÕ

<):<1̪5)
'Lú�KHNLPOL÷L�IDN�OWHVL�G|UG�QF��YH�EHúLQFL�VÕQÕI�|÷UHQFLOH-
ULQGH�NDV�LVNHOHW�VLVWHPLQH�DLW�SUREOHPOHULQ�GH÷HUOHQGLULOGL÷L�
EX�oDOÕúPDGD�Y�FXGXQ�HQ�D]�ELU�E|OJHVLQGH�NDV�LVNHOHW�VLVWHPL�
D÷UÕVÕ� ROPD� GXUXPXQXQ� ROGXNoD� \�NVHN� ROGX÷X� ��������
EHOLUOHQPLúWLU��%HQ]HU�úHNLOGH�.KDQ�YH�&KHZ�����0DOH]\D¶GD�
GLú� KHNLPOL÷L� |÷UHQFLOHUL� DUDVÕQGD� NDV� LVNHOHW� VLVWHPL�
SUREOHPL�J|U�OPH�VÕNOÕ÷ÕQÕ������1J�YH�DUN������$YXVWUDO\D¶GD�
���� YH� .KDOLG� ���� LVH� 6XXGL� $UDELVWDQ¶GD� ���� RODUDN�
EHOLUOHPLúOHUGLU��=RUOX�YH�DUN������GD��GLú�KHNLPOL÷L�|÷UHQFLOH-
ULQLQ������¶LQGH�HQ�D]�ELU�E|OJHVLQGH�NDV�LVNHOHW�VLVWHPLQH�DLW�
úLND\HWOHULQ� ROGX÷XQX� EHOLUWPLúWLU�� dDOÕúPDODUGD� GD� EHOLUWLO-
GL÷L��]HUH�NDV�LVNHOHW�VLVWHPL�SUREOHPOHUL�GLú�KHNLPOL÷L�|÷UHQ-
FLOHUL�DUDVÕQGD�ROGXNoD�\D\JÕQGÕU�YH�HYUHQVHO�ELU�VRUXQ�RODUDN�
J|]�NPHNWHGLU�
7�UNL\H¶GH� |]HOOLNOH� VD÷OÕN� oDOÕúDQODUÕ� �]HULQGH� \DSÕODQ�
ELUoRN� DUDúWÕUPDGD� NXOODQÕODQ� YH� NDV� LVNHOHW� VLVWHPLQH� DLW�
VHPSWRPODUÕQ� SUHYDODQVÕ� LOH� LOJLOL� J�YHQLOLU� ELOJL� VD÷OD\DQ�
1.,6$¶QLQ�J�YHQLUOLN�YH�JHoHUOLOLN�oDOÕúPDVÕ�.DKUDPDQ�YH�
DUNDGDúODUÕ�WDUDIÕQGDQ�\DSÕOPÕúWÕU�������
$UDúWÕUPDPÕ]GD� VRQ� ��� D\� LoHULVLQGH� HQ� VÕN� NDV�LVNHOHW�
VLVWHPL� D÷UÕVÕ� RODQ� Y�FXW� E|O�P�� ER\XQ� �������� RODUDN�
EHOLUOHQPLúWLU�� /LHW]� YH� DUN�¶QÕQ� ����� \DSWÕ÷Õ� VLVWHPDWLN�
OLWHUDW�U�GHUOHPHVLQGH�GLú�KHNLPOHULQLQ�HQ�VÕN������¶OLN�ELU�
RUDQ�LOH�ER\XQ�E|OJHVLQGH�GDKD�VRQUD�LVH�������LOH�EHO�E|OJH-
VLQGH� úLND\HW� \DúDGÕ÷ÕQÕ� ELOGLUPLúWLU�� 0DOH]\D¶GD� \DSÕODQ�
GL÷HU�ELU�DUDúWÕUPDGD�����GD�NOLQLN�oDOÕúPD�\DSDQ�GLú�KHNLP-
OL÷L�|÷UHQFLOHULQGH�HQ�ID]OD�D÷UÕ�KLVVHGLOHQ�E|OJHOHULQ�ER\XQ�
������YH�EHO� ������E|OJHVL�ROGX÷XQX�EHOLUWLOPLúWLU� ��7�UNL-
\H¶GH�\DSÕODQ�ELU�GL÷HU�oDOÕúPDGD������GD�GLú�KHNLPOL÷L�|÷UHQ-
FLOHULQGH�HQ�ID]OD�D÷UÕOÕ�E|OJHOHULQ�ER\XQ��������RPX]��������
YH�VÕUW�������ROGX÷X�WHVSLW�HGLOPLúWLU���
/LWHUDW�UGH�ER\XQ�D÷UÕVÕQÕQ�GLú�KHNLPOHUL�DUDVÕQGD�HQ�\D\JÕQ�
NDV�LVNHOHW�VLVWHPL�EXOJXVX�ROGX÷X�EHOLUWLOPHNWHGLU�������'Lú�
KHNLPOHUL�KDVWDODUÕQÕ�WHGDYL�HWWLNOHUL�V�UH�ER\XQFD�GDKD�L\L�ELU�
J|U�ú�DODQÕQÕ�VD÷ODPDN�DPDFÕ�LOH�ER\XQ�IOHNVL\RQX�YH�RPX]�
DEG�NVL\RQX� LOH�NDUDNWHUL]H�ROXPVX]�ELU�GXUXú�VHUJLOHU��%Dú�
YH� ER\QXQ� |QH� GR÷UX� KDUHNHWLQH� ED÷OÕ� ORUGR]GDNL� D]DOPD��

]DPDQOD�ER\XQ�YH�RPX]�E|OJHVLQGHNL�NDVODUGD�\RUJXQOX÷D��
D÷UÕ\D�YH�NRUX\XFX�NDV�NDVÕOPDODUÕQD�QHGHQ�ROPDNWDGÕU������
6�UHNOL�WHNUDUOD\DQ�ELULNLPVHO�WUDYPDODUD�ED÷OÕ�NDVODUGDNL�EX�
G�]HQVL]OLNOHU� ER\XQ� VSLQDO� GLVNOHUL� �]HULQH� JHOHQ� NXYYHWL�
DUWWÕUDUDN�LOHUOH\HQ�G|QHPGH�NDV�LVNHOHW�VLVWHPL�KDVWDOÕNODUÕQD�
QHGHQ�ROPDNWDGÕU�������
dDOÕúPDPÕ]GD�HQ�VÕN�UDVWODQDQ�GL÷HU���D÷UÕ�E|OJHVLQLQ�VÕUW�YH�
EHO� ROGX÷X� VDSWDQPÕúWÕU�� 7�P� G�Q\DGD� �VW� VROXQXP� \ROX�
KDVWDOÕNODUÕQGDQ� VRQUD� HQ� ID]OD� Lú� J�F�� ND\EÕQD� QHGHQ� RODQ�
PHVOHNL�KDVWDOÕN�NURQLN�EHO�D÷UÕVÕ�RODUDN�ELOGLULOPHNWHGLU�������
6R\OX�YH�$OWÕQGLú�����D÷Õ]�YH�GLú�VD÷OÕ÷Õ�PHUNH]LQGH�J|UHYOL�
GLú�KHNLPOHULQLQ������¶LQGH�VRQ����D\�LoHULVLQGH�NDV�LVNHOHW�
VLVWHPL� SUREOHPOHUL� ROGX÷XQX� YH� EXQODUÕQ� HQ� ID]OD� ER\XQ�
��������� EHO� �������� YH� VÕUW� �������� E|OJHVLQGHQ� ND\QDN-
ODQGÕ÷ÕQÕ� EHOLUOHPLúWLU�� +RZDUWK� YH� DUN�� ����� KDVWD� WHGDYLVL�
HVQDVÕQGD� EHO� RPXUODUÕQÕQ� VD÷D� GR÷UX� ODWHUDO� IOHNVL\RQX� YH�
WRUDNDO� RPXUODUÕQ� VROD� GR÷UX� H÷LOPHVLQLQ� GLú� KHNLPOHULQGH�
NDUDNWHULVWLN� ELU� SR]LV\RQ� ROGX÷XQX� YH� EX� SR]LV\RQ� LOH� EHO�
D÷UÕVÕ� DUDVÕQGD� SR]LWLI� \|QGH� DQODPOÕ� ELU� LOLúNLOL� ROGX÷XQX�
EHOLUWPLúWLU��dDOÕúPDPÕ]GD��IDUNOÕ�oDOÕúPD�NRQXPODUÕ�DUDVÕQGD�
NDV� LVNHOHW� VLVWHPL� SUREOHPL� J|U�OPH� VÕNOÕ÷Õ� DoÕVÕQGDQ�
KHUKDQJL�ELU�IDUN�WHVSLW�HGLOPHPLúWLU�
�P !��������7DEOR�����
%HO� D÷UÕODUÕQÕQ� QHGHQOHULQLQ� GH÷HUOHQGLULOGL÷L� oDOÕúPDODUGD�
IL]LNVHO� DNWLYLWHQLQ� |QHPLQH� GH� GH÷LQLOPLúWLU� ������ )L]LNVHO�
DNWLYLWH�PHWDEROLN��IL]\RORMLN�YH�SVLNRORMLN�IDNW|UOHUL�ROXPOX�
\|QGH�HWNLOH\HUHN�NURQLN�KDVWDOÕN�ULVNLQL�D]DOWPD\D�YH�D\UÕFD�
NDV��HNOHP�YH�NHPLN�VD÷OÕ÷ÕQÕQ�NRUXQPDVÕQD�\DUGÕPFÕ�ROPDN-
WDGÕU� ������ dDOÕúPDPÕ]GD� LVH� NDWÕOÕPFÕODUÕQ� IL]LNVHO� DNWLYLWH�
DOÕúNDQOÕNODUÕQÕQ� ������ LOH� ROGXNoD� G�ú�N� ROGX÷X� VDSWDQ-
PÕúWÕU��%X�GXUXPD�|]HOOLNOH�&29,'����SDQGHPLVL�ND\QDNOÕ�
NÕVÕWODPDODUÕQ� YH� |÷UHQFLOHULQ� GHUVOHULQH� oHYULPLoL� RODUDN�
ELOJLVD\DU� RUWDPÕQGD� NDWÕOPDODUÕQÕQ� HWNLOL� ROGX÷XQX� G�ú�Q��
PHNWH\L]��$\UÕFD��KHU�VHQH�]RUODúDUDN�YH�\R÷XQODúDUDN�GHYDP�
HGHQ� WHRULN� YH� NOLQLN� H÷LWLP� V�UHFL� QHGHQL� LOH� |÷UHQFLOHULQ�
KRELOHULQH� \HWHULQFH� ]DPDQ� D\ÕUDPDGÕNODUÕ� GD� ELU� JHUoHNWLU��
5LVLQJ�YH�DUN�¶QÕQ������.RORPEL\D¶GDNL�GLú�KHNLPOL÷L�|÷UHQ-
FLOHUL� DUDVÕQGD� \DSWÕNODUÕ� oDOÕúPDGD� GD� |÷UHQFLOHULQ� VDGHFH�
���¶�Q�Q�G�]HQOL�IL]LNVHO�HJ]HUVL]�\DSWÕ÷ÕQÕ�ELOGL��ULOPLúWLU��
dDOÕúPDPÕ]GD� NDV� LVNHOHW� VLVWHPL� SUREOHPOHUL� FLQVL\HW�
GH÷LúNHQLQH� J|UH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� NDGÕQODUGD� ER\XQ�� VÕUW�
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LVNHOHW� VLVWHPL� ND\QDNOÕ� D÷UÕ� úLGGHWLQL� HUNHNOHUH� J|UH� GDKD�
\�NVHN� WHVSLW�HWPLúOHUGLU��dDOÕúPDODU�EX�GXUXPX��NDGÕQODUÕQ�
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HWPLúWLU��.RQX�LOH�LOJLOL�\DSÕODQ�ELU�OLWHUDW�U�GHUOHPHVLQGH��ELU�
Lú� J�Q�� ER\XQFD� V�UHNOL� D\QÕ� NRQXPGD� VDELW� ELU� úHNLOGH�
oDOÕúPDN�\HULQH��IDUNOÕ�NDV�JUXSODUÕQÕ�DNWLYH�HWPHN�DPDFÕ�LOH�
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ABSTRACT
Objective: 
7KH�DLP�RI�WKLV�VWXG\�LV�WR�HYDOXDWH�WKH�HIIHFW�RI�VDOLYD�FRQWDPLQDWLRQ�RQ�ERQG�VWUHQJWK�RI�GLIIHU�
HQW�UHVLQ�FHPHQWV�WR�FRURQDO�GHQWLQ�

Material and Methods
([WUDFWHG� FDULRXV�IUHH����KXPDQ�PRODU� WHHWK�ZHUH� VHOHFWHG�
DQG�����RFFOXVDO� WULDG�ZHUH�FXW� IODW� WR�JHW�D�GHQWLQ� VXUIDFH��
)LYH�GLIIHUHQW�UHVLQ�FHPHQWV��)XMLFHP�(YROYH��5HO\;�8�����
*�&HP�9HQHHU��3DQDYLD�9���3DQDYLD�)������ZHUH�XVHG��7HHWK�
ZHUH�GLYLGHG�LQWR�WZR�VXEJURXSV�DFFRUGLQJ�WR�DUWLILFLDO�VDOLYD�
FRQWDPLQDWLRQ�DQG�VL[�VXEJURXSV�VXUIDFH�WUHDWPHQW��,Q�HDFK�
JURXS�� ��� VWLFNV� ZHUH� REWDLQHG� ZLWK� D� ORZ�VSHHG� GLDPRQG�
VDZ� DQG� WKHLU� ERQG� VWUHQJWK� ZDV� FDOFXODWHG� DV� 03D� E\�
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9HQHHU� �*UXS��$�� UH]LQ� VLPDQODUÕQÕQ� L]OHGL÷L� YH� EX��� JUXS�
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EDúDUÕVÕ]OÕN�VDSWDQPÕúWÕU��%�W�Q�WHVW�JUXSODUÕQGD�HQ�oRN�RUWD\D�
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WHNQLN� KDVVDVL\HW� JHUHNWLUGL÷LQGHQ� GROD\Õ�� VHOI�DGH]LY� UH]LQ�
VLPDQODU�JHOLúWLULOPLúWLU����������6HOI�DGH]LY�UH]LQ�VLPDQODUÕQ�
JHOHQHNVHO�DGH]LY�UH]LQ�VLVWHPOHUH�J|UH�L\L�ELU�WHGDYL�VHoHQH÷L�
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NRQWDPLQDV\RQX� DGH]\RQX� HWNLOHPHNWHGLU� ������ 7�N�U�N�
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ODUÕQGD�W�N�U�N�NRQWDPLQDV\RQXQD�PDUX]�EÕUDNÕODUDN�GHQWLQH�
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GD\DQÕP�GH÷HUOHULQL�G�ú�UG�÷��UDSRU�HGLOPLúWLU��$VLW�X\JXOD�
PDVÕQÕQ� DUGÕQGDQ� W�N�U�NOH� NRQWDPLQH� RODQ� \�]H\OHUGH�
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PDNURPROHN�OOHULQ�GHQWLQ�W�E�OOHULQGH�DGH]LY�UH]LQLQ�LQILOWUH�
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V�V�UH\OH�\HQLGHQ�DVLWOHPH�LúOHPLQLQLQ�\DSÕOPDVÕ�|QHULOPHN�
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JHOPHNWHGLU� ����� 5XEEHU�GDP� NXOODQÕPÕ� LOH� NRQWDPLQDV\RQ�

|QOHQHUHN�oDOÕúPD�DODQÕQGD�L\L�ELU�L]RODV\RQ�VD÷ODQDELOLU�����
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NDUúÕODúWÕUPD� WHVWL� YH� ED÷ÕPVÕ]� |UQHNOHU� W�WHVWL� LOH� YHULOHULQ�
DQDOL]L�JHUoHNOHúWLULOPLúWLU��$QODPOÕOÕN�G�]H\L�P  ������RODUDN�
EHOLUOHQPLúWLU�

BULGULAR
�7%6� WHVWLQGH�� X\JXODQDQ� \�]H\� LúOHPOHULQH� J|UH� UH]LQ�
VLPDQODUÕQ� GHQWLQ� LOH� DUDVÕQGDNL� ED÷ODQPD� GD\DQÕPÕ� 03D�
GH÷HUOHUL\OH� LQFHOHQPLúWLU�� .ROPRJRURY�6PLUQRY� YH� 6DSKL�
UR�:LONV� WHVWLQH� J|UH� YHULOHULQ� QRUPDO� GD÷ÕOÕPGD� ROGX÷X�
J|]OHQPLúWLU�� %D÷ÕPVÕ]� JUXSODU� DUDVÕ� \DSÕODQ� WHN� \|QO��
YDU\DQV� DQDOL]LQLQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNOHULQH� J|UH�� IDUNOÕ�
UH]LQ� VLPDQODUÕQ� GHQWLQH� ED÷ODQPDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�IDUNOÕOÕNODU�EXOXQPXúWXU��P ���������6LPDQ�JUXSODUÕQD�
DLW�RUWDODPD�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�YH�VWDQGDUW�VDSPD�
GH÷HUOHUL� 7DEOR� �¶GH� YH� JUXSODU� DUDVÕQGDNL� LVWDWLVWLNVHO�
IDUNOÕOÕNODU�ùHNLO��¶�GH�J|VWHULOPLúWLU�
*UXSODUD� DLW� GHQWLQGHNL� PLNURJHULOLP� ED÷ODQPD� GD\DQÕPÕ�
GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD� HQ� \�NVHN� ED÷ODQPD� GD\DQÕPÕ�
GH÷HUL�NRQWDPLQH�ROPDPÕú�3DQDYLD�9���*UXS��$��JUXEXQGD�
J|]OHQPLúWLU��%XQX�5HO\;�8�����7(���*UXS��$��YH�*�&HP�
9HQHHU� �*UXS��$�� UH]LQ� VLPDQODUÕQÕQ� L]OHGL÷L� YH� EX��� JUXS�
DUDVÕQGD�ED÷ODQPD�GH÷HUOHUL�DoÕVÕQGDQ�DQODPOÕ�ELU�IDUN�EXOXQ�
PDGÕ÷Õ� WHVSLW� HGLOPLúWLU� �P !� ������� .RQWDPLQH� ROPDPÕú�
3DQDYLD� )� ���� �*UXS� �$�� JUXEXQGDNL� ED÷ODQPD� GD\DQÕP�
GH÷HUOHUL��)XMLFHP�(YROYH� �*UXS��$��YH�5HO\;�8���� �6(��
�*UXS��$�¶GHQ�GDKD�\�NVHN�ED÷ODQPD�GD\DQÕPÕ�J|VWHUPHV�
LQH� UD÷PHQ� DUDODUÕQGDNL� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
EXOXQPDPÕúWÕU��P  !�������
7�P�JUXSODU�DUDVÕQGD�HQ�G�ú�N�ED÷ODQPD�GD\DQÕPÕ�GH÷HULQL�
W�N�U�NOH� NRQWDPLQH� ROPXú� )XMLFHP� (YROYH� �*UXS� �%��
J|VWHUGL�YH�GL÷HU�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�IDUNOÕ\GÕ��P  < 
������� 7�N�U�N� LOH� NRQWDPLQH� ROPXú� GHQWLQ� \�]H\OHULQH�
ED÷ODQPDGD�5HO\;�8���� �*UXS� �%�� YH� 3DQDYLD�9�� �*UXS�
�%��GÕúÕQGDNL�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�

HQ�\�NVHN�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�*�&HP�9HQHHU��*UXS�
�%�¶GH�J|]OHQPLúWLU��P  ���������
*UXSODUÕQ� NHQGL� LoHULVLQGH� W�N�U�N� NRQWDPLQDV\RQXQXQ�
HWNLVLQH� EDNWÕ÷ÕPÕ]GD�� )XMLFHP� (YROYH� �*UXS� ���� 5HO\;�
8���� �7(�� �*UXS� ��� YH� 3DQDYLD�9�� �*UXS� ��� JUXSODUÕQGD�
W�N�U�N� NRQWDPLQDV\RQX� ED÷ODQPD� GD\DQÕPÕQÕ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�GHUHFHGH�G�ú�UG�÷���P  ��������GL÷HU�JUXSODU�
GD�LVH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�GH÷LúLNOLN�J|VWHUPHGL÷L�
EHOLUOHQPLúWLU��P !�������
7HVW� HGLOHQ� JUXSODUGD� HOGH� HGLOHQ� EDúDUÕVÕ]OÕN� WLSOHULQH� DLW�
VD\ÕVDO�GD÷ÕOÕP�JUDILNVHO�RODUDN�ùHNLO���YH��¶GH�J|VWHULOPLúWLU��
.RQWDPLQH�ROPDPÕú�JUXSODUGD�HQ�oRN�RUWD\D�oÕNDQ�EDúDUÕVÕ�
]OÕN�WLSL�DGH]LY�EDúDUÕVÕ]OÕN�RODUDN�ND\GHGLOPLúWLU��7�N�U�N�LOH�
NRQWDPLQH�ROPXú�JUXSODUGD�GD�HQ�oRN�RUWD\D�oÕNDQ�EDúDUÕVÕ�
]OÕN� WLSL� DGH]LY� EDúDUÕVÕ]OÕN� RODUDN� EHOLUOHQPLúWLU�� )XMLFHP�
(YROYH�JUXEXQGDNL��*UXS��%��|UQHNOHULQ�WDPDPÕQGD�DGH]LY�
EDúDUÕVÕ]OÕN�VDSWDQPÕúWÕU��%�W�Q�WHVW�JUXSODUÕQGD�HQ�oRN�RUWD\D�
oÕNDQ�EDúDUÕVÕ]OÕN� WLSL�DGH]LY� WLS�EDúDUÕVÕ]OÕN�ROPXúWXU��7�P�
WHVW� JUXSODUÕQGD� HQ� D]� J|U�OHQ� EDúDUÕVÕ]OÕN� WLSL� LVH� GHQWLQGH�
NRKH]LY�WLS�EDúDUÕVÕ]OÕN�ROPXúWXU�

<):<1̪5)
%X� oDOÕúPDGD� �� IDUNOÕ� UH]LQ� VLPDQÕQ� W�N�U�N� LOH� NRQWDPLQH�
ROPXú� \D� GD� ROPDPÕú� |UQHNOHULQLQ� GHQWLQH� ED÷ODQPD�
GD\DQÕPODUÕ�DUDVÕQGDNL�IDUNOÕOÕNODU�EHOLUOHQPLú�YH�DGH]\RQGDQ�
|QFH�W�N�U�N�NRQWDPLQDV\RQXQ�GHQWLQH�ED÷ODQPD�GD\DQÕPÕ�
QD�HWNLVL�LQFHOHQPLúWLU�
(OGH� HGLOHQ� EXOJXODU� GR÷UXOWXVXQGD�� W�N�U�N� NRQWDPL�
QDV\RQXQ�GHQWLQH�ED÷ODQPD�GD\DQÕPODUÕQÕ�HWNLOHGL÷L�EXOXQ�
PXú� YH� EX� VHEHSOH� LON� VÕIÕU� KLSRWH]� UHGGHGLOPLúWLU�� %HQ]HU�
úHNLOGH�YHULOHULQ�DQDOL]�HGLOPHVL�VRQXFXQGD�UH]LQ�VLPDQODUÕQ�
IDUNOÕ�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�J|VWHUGLNOHUL�EHOLUOHQPLú�
YH�LNLQFL�VÕIÕU�KLSRWH]�GH�UHGGHGLOPLúWLU�
øQGLUHNW� UHVWRUDV\RQODUÕQ� VLPDQWDV\RQXQGD� NXOODQÕODQ� SHN�
oRN�UH]LQ�VLPDQ�ROPDVÕQD�UD÷PHQ�J�Q�P�]GH�HQ�oRN�WHUFLK�
HGLOHQOHU�� DGH]LY� VLVWHPOHUOH� ELUOLNWH� NXOODQÕODQ� JHOHQHNVHO�
UH]LQ� VLPDQODU� YH� DGH]LYH� LKWL\Do� GX\PD\DQ� WHN� DúDPDGD�
X\JXODQDELOHQ�VHOI�DGH]LY�UH]LQ�VLPDQODUGÕU��5H]LQ�VLPDQODU��
NÕUÕOPD� GD\DQÕPODUÕQÕQ� \�NVHN� ROPDVÕ� YH� UHWDQVL\RQODUÕQÕQ�
GL÷HU�VLPDQODUGDQ�GDKD�L\L�ROPDVÕ�QHGHQL\OH�LQGLUHNW�UHVWRUD�
V\RQODUÕQ� VLPDQWDV\RQXQGD� X\JXQ� VHoHQHN� RODUDN� NDEXO�

HGLOPHNWH�YH�EDúDUÕOÕ�EL\RPHNDQLN�GDYUDQÕú�VHUJLOHPHNWHGLU�
��������� 5H]LQ� VLPDQODU� VHOI�HWFK� \D� GD� WRWDO�HWFK� DGH]LY�
VLVWHPOHUOH� ELUOLNWH� NXOODQÕOGÕNODUÕQGD� IDUNOÕ� ED÷ODQPD�
GD\DQÕPÕ�VHUJLOH\HELOPHNWHGLU��6HOI�HWFK�VLVWHPOHU��WRWDO�HWFK�
VLVWHPOHUH� J|UH� GDKD� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHULU��
DQFDN� NXOODQÕPÕ� NROD\� ROGX÷X� LoLQ� GLú� KHNLPOHUL� DUDVÕQGD�
VÕNoD�WHUFLK�HGLOPHNWHGLU��5H]LQ�VLPDQODU�VLPDQWH�HGLOPHGHQ�
|QFH�\�]H\H�\DSÕODQ�|Q�LúOHPOHU�]DPDQ�DOÕFÕ�ROGX÷XQGDQ�YH�
WHNQLN� KDVVDVL\HW� JHUHNWLUGL÷LQGHQ� GROD\Õ�� VHOI�DGH]LY� UH]LQ�
VLPDQODU�JHOLúWLULOPLúWLU����������6HOI�DGH]LY�UH]LQ�VLPDQODUÕQ�
JHOHQHNVHO�DGH]LY�UH]LQ�VLVWHPOHUH�J|UH�L\L�ELU�WHGDYL�VHoHQH÷L�
ROXS�ROPDGÕ÷Õ�NRQXVXQGD�D]�VD\ÕGD�oDOÕúPD�UDSRU�HGLOPLúWLU��
�����%X�QHGHQOH�EX�oDOÕúPDGD��ELUL�VHOI�DGH]LY�ROPDN��]HUH���
GXDO�FXUH�UH]LQ�VLPDQ����OLJKW�FXUH�UH]LQ�VLPDQ�YH���VHOI�FXUH�
UH]LQ� VLPDQ� NXOODQÕOPÕúWÕU��$ER�+DPDU� YH� DUN�� ����� 5HO\;�
8���¶LQ� GHQWLQ� \�]H\LQH� ED÷ODQWÕ� GD\DQÕPÕQÕ� LQFHOHGLNOHUL�
ELU�oDOÕúPDGD�EX�VLPDQÕ�VHOI�HWFK�UH]LQ�VLPDQ�RODUDN�3DQDYLD�
)�����YH�JHOHQHNVHO�FDP�L\RQRPHU�VLPDQ�RODUDN�.HWDF�&HP�
0D[LFDS� LOH� ED÷ODQPD� GD\DQÕPÕ� DoÕVÕQGDQ�
NDUúÕODúWÕUPÕúODUGÕU�� 5HO\� ;� 8� ���¶LQ� 3DQDYLD� LOH� EHQ]HU�
VRQXoODU� YHUGL÷L�� JHOHQHNVHO� FDP� L\RQRPHUGHQ� LVH� GHQWLQH�
|QHPOL� GHUHFHGH� \�NVHN� ED÷ODQPD� GD\DQÕPÕ� J|VWHUGL÷L�
J|U�OP�úW�U�� %X� oDOÕúPDGD� GD� HOGH� HGLOHQ� ȝ7%6� GH÷HUOHUL�
VRQXFXQGD� GD� 5HO\;� 8���¶�Q�� 3DQDYLD� )� ���� LOH� EHQ]HU�

VRQXoODU� YHUGL÷L�� HQ� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHUHQ�
)XMLFHP�(YROYH¶GHQ� LVH� GDKD� \�NVHN� ED÷ODQPD�GH÷HUOHULQH�
VDKLS�ROGX÷X�J|U�OP�úW�U��$QFDN��EX���UH]LQ�VLPDQ�DUDVÕQGD�
NL� IDUNOÕOÕNODU� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� EXOXQPDPÕúWÕU��
%XQXQ� QHGHQL� RODUDN�� 5HO\;� 8���¶�Q� EDúODQJÕo� S+¶QÕQ�
G�ú�N�ROPDVÕQD�UD÷PHQ�GHQWLQ�\�]H\LQGH�EHOLUJLQ�ELU�GHPLQ�
HUDOL]DV\RQ� PH\GDQD� JHWLUHPHGL÷L� LoLQ� ROXúWXUGX÷X� KLEULW�
WDEDNDQÕQ�]D\ÕI�ROPDVÕ�J|VWHULOHELOLU�������%LU�UH]LQ�VLPDQÕQ�
NLP\DVDO�RODUDN�VHUWOHúPHVL�ED÷�GD\DQÕPÕQÕ�ÕúÕNOD�VHUWOHúPHV�
LQH� RUDQOD� ���� LOH� ���� DUDVÕQGD� G�ú�UPHNWHGLU� ������
3HXW]IHOGW������EX�ELOJLQLQ�DNVLQH�GHQWLQH�HQ�L\L�ED÷ODQPDQÕQ�
NLP\DVDO� VHUWOHúHQ� UH]LQ� VLPDQODU� LOH� ROGX÷XQX� ELOGLUPLúWLU��
%X� oDOÕúPDGD� NXOODQÕODQ� NLP\DVDO� \ROOD� VHUWOHúHQ� )XMLFHP�
(YROYH� UH]LQ� VLPDQÕ� LVH�� |QFHNL� oDOÕúPDODUÕQ� VRQXoODUÕQD�
EHQ]HU� úHNLOGH� ÕúÕNOD� VHUWOHúHQ�YH�GXDO�FXUH�SROLPHUL]H�RODQ�
GL÷HU� VLPDQODUGDQ� GDKD� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHU�
PLúWLU���������
6HOI�HWFK�DGH]LYOHU��GHPLQHUDOL]H�GHQWLQH�WDP�RODUDN�SHQHWUH�
RODPDGÕNODUÕ�LoLQ�\HWHUOL�KLEULW�WDEDNDVÕ�ROXúWXUDPDPD�ULVNLQL�
WDúÕUODU�YH�GHQWLQL�IDUNOÕ�DJUHVLIOLNOHUGH�GHPLQHUDOL]H�HWPHOHUL�
V|]� NRQXVXGXU� ������ %X� oDOÕúPDGD� 5HO\;� 8���� VHOI�HWFK�
DGH]LY�X\JXODPDVÕQÕQ��5HO\;�8����WRWDO�HWFK�X\JXODPDVÕQ�
GDQ� GDKD� G�ú�N� GH÷HUOHU� YHUPHVLQLQ� QHGHQL�� EX� DGH]LYLQ�
GHQWLQH� DVLW� X\JXODPDVÕ� NDGDU� L\L� SHQHWUH� RODPDPDVÕQGDQ�

ND\QDNODQDELOLU�� %XQGDQ� GROD\Õ� oDOÕúPDPÕ]GD�� 5HO\;�
8���¶�Q�DVLWOHPHGHQ�VRQUD�X\JXODQPDVÕ�GHQWLQH�ED÷ODQPD\Õ�
DUWWÕUPÕúWÕU�
7�N�U�N� NRQWDPLQDV\RQX�� NOLQLNWH� HQ� oRN� NDUúÕODúÕODQ�
NRQWDPLQDV\RQ� W�U�G�U�� .DYLWH� NHQDUODUÕQÕQ� JLQJLYDO� GRNX�
ODUÕQ� DOWÕQGD� NDOGÕ÷Õ� YH� UXEEHUGDP� NXOODQÕPÕQÕQ� P�PN�Q�
ROPDGÕ÷Õ� GXUXPODUGD� oDOÕúPD� VDKDVÕQÕQ� W�N�U�N� YH\D� NDQOD�
NRQWDPLQDV\RQX� DGH]\RQX� HWNLOHPHNWHGLU� ������ 7�N�U�N�
NRQWDPLQDV\RQXQXQ� DGH]LY� VLVWHPOHULQ� GHQWLQH� ED÷ODQPD�
GD\DQÕPODUÕ� �]HULQH� HWNLVLQLQ�GH÷HUOHQGLULOGL÷L� oDOÕúPDODUGD�
IDUNOÕ�VRQXoODU�HOGH�HGLOPLú�YH�ILNLU�ELUOL÷LQH�YDUÕODPDPÕúWÕU�
���������%X�QHGHQOH�EX�oDOÕúPDGD�NOLQLN�NXOODQÕP�J�QFHOOL÷L�
QL�NRUX\DQ���IDUNOÕ�UH]LQ�VLPDQÕQ��IDUNOÕ�X\JXODPD�EDVDPDN�
ODUÕQGD�W�N�U�N�NRQWDPLQDV\RQXQD�PDUX]�EÕUDNÕODUDN�GHQWLQH�
ED÷ODQPD�GD\DQÕPODUÕ��]HULQH�HWNLOHUL� DUDúWÕUÕOPÕúWÕU��.DQFD�
�����\DSWÕ÷Õ�oDOÕúPDGD��DVLW�X\JXODQPÕú�\�]H\OHULQ�W�N�U�NOH�
NRQWDPLQDV\RQX�VRQXFX�DGH]LY�VLVWHPOHULQ�GHQWLQH�ED÷ODQPD�
GD\DQÕP�GH÷HUOHULQL�G�ú�UG�÷��UDSRU�HGLOPLúWLU��$VLW�X\JXOD�
PDVÕQÕQ� DUGÕQGDQ� W�N�U�NOH� NRQWDPLQH� RODQ� \�]H\OHUGH�
DGH]\RQ�]RUODúPDNWDGÕU��%XQXQ�QHGHQL� W�N�U�N� LoHULVLQGHNL�
PDNURPROHN�OOHULQ�GHQWLQ�W�E�OOHULQGH�DGH]LY�UH]LQLQ�LQILOWUH�
RODFD÷Õ�DODQÕ�D]DOWDUDN�ED÷ODQPD\Õ�ROXPVX]�HWNLOHPHVLGLU��%X�
VHEHSOHUGHQ�GROD\Õ�W�N�U�NOH�NRQWDPLQH�ROPXú�\�]H\OHUGH����
V�V�UH\OH�\HQLGHQ�DVLWOHPH�LúOHPLQLQLQ�\DSÕOPDVÕ�|QHULOPHN�
WHGLU� ��������� gQFHNL� \DSÕODQ� oDOÕúPDODUOD� X\XPOX� RODUDN��
PHYFXW� oDOÕúPDGD� NXOODQÕODQ� 5HO\;� 8���� �7(��� *�&HP�
9HQHHU�YH�3DQDYLD�9��UH]LQ�VLPDQODUÕQ�ED÷ODQPD�GD\DQÕP�
ODUÕQÕQ�� GHQWLQ� \�]H\OHULQLQ� DVLW� X\JXODPDVÕQGDQ� VRQUD�
W�N�U�N� NRQWDPLQDV\RQX� VRQXFX� D]DOGÕ÷Õ� WHVSLW� HGLOPLúWLU��
7�P�EX�VRQXoODUD�J|UH�UH]LQ�VLPDQODUOD�\DSÕúWÕUÕODQ�LQGLUHNW�
UHVWRUDV\RQODUÕQ� NOLQLN� NXOODQÕP� V�UHVL� ER\XQFD� ED÷ODQPD�
HWNLQOL÷L�RUDO�NRúXOODUGDQ�PLQLPXP�HWNLOHQPH\OH�V�UG�U�OH�
ELOLU�� 5HVWRUDV\RQXQ� EDúDUÕVÕQÕ� DUWÕUPDN� LoLQ� NXOODQÕODFDN�
UH]LQ�VLPDQÕ�VHoHUNHQ�PDWHU\DOLQ�|]HOOLNOHUL� �LoHUL÷L��SROLP�
HUL]DV\RQ�úHNOL��ED÷ODQPD�PHNDQL]PDVÕ�JLEL��GLNNDWH�DOÕQPD�
OÕGÕU�

.XOODQÕODQ� PDWHU\DOOHULQ� SRWDQVL\HO� NOLQLN� SHUIRUPDQVODUÕ�
KDNNÕQGD�ELOJL�VDKLEL�ROPDN�LoLQ�in vitro�oDOÕúPDODUGDQ�GHVWHN�
DOÕQÕU�� 0DWHU\DOOHULQ� JHUoHN� SRWDQVL\HOOHULQLQ� EHOLUOHQPHVL�
LoLQ� LVH�� in vivo� RODUDN� GH÷HUOHQGLULOPHOHUL� JHUHNOLGLU� ������
$QFDN��HWLN�NÕVÕWODPDODU�JHUH÷L�EX�oDOÕúPD�\|QWHPLQLQ�in vivo 
RODUDN�JHUoHNOHúWLULOPHVL�P�PN�Q�RODPDGÕ÷Õ�LoLQ�HOGH�HGLOHQ�
VRQXoODU� NOLQLN� RUWDPÕ� \DQVÕWPDVÕ� DoÕVÕQGDQ� GH÷HUOLGLU��
%XQXQOD� ELUOLNWH�� LOHULGH� \DSÕODFDN� oDOÕúPDODUGD�� W�N�U�÷�Q�
GHQWLQ�\�]H\OHULQH��DGH]LY�VLVWHP�YH�UH]LQ�VLPDQÕQ�\DSÕVÕQD�
HWNLOHULQLQ� GH÷HUOHQGLULOHELOPHVL� GHWD\OÕ� J|U�QW�OHPH� YH�
DQDOLWLN�LQFHOHPHOHU�NXOODQÕOPDVÕ�|QHULOPHNWHGLU�

SONUÇ
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NRQXODELOLU��
���(Q� L\L� ED÷ODQPD� GH÷HUOHUL� NRQWDPLQDV\RQXQ� ROPDGÕ÷Õ�
����3DQDYLD� 9�� �*UXS� �$�� JUXEXQGD� J|U�O�UNHQ�� HQ� N|W��
����ED÷ODQPD� GH÷HUOHUL� W�N�U�NOH� NRQWDPLQH� RODQ� )XMLFHP�
����(YROYH� �*UXS� �%�� JUXEXQGD� HOGH� HGLOPLúWLU�

���7�N�U�N�NRQWDPLQDV\RQXQXQ�PH\GDQD�JHOGL÷L�GXUXPGD��
� HQ�L\L�VRQXoODU�*�&HP�9HQHHU��*UXS��%��JUXEXQGD�HOGH��
� HGLOPLúWLU�

���5HO\;�8�����6(���*UXS����YH�3DQDYLD�)������*UXS����UH]LQ��
� VLPDQODUÕQÕQ�W�N�U�N�NRQWDPLQDV\RQX�VRQXFX�GHQWLQH��
� ED÷ODQPD�GD\DQÕPODUÕ�DUWDUNHQ��GL÷HU�JUXSODUGD�W�N�U�N��
� NRQWDPLQDV\RQX� ED÷ODQPD� GD\DQÕPÕQÕ� D]DOWPÕúWÕU��

���5HO\;�8����VHOI�DGH]LY�VLPDQÕQ�DVLW�X\JXODPDVÕ�VRQXFX��
� GHQWLQH� ED÷ODQPD� GH÷HUOHULQLQ� DUWWÕ÷Õ� J|U�OP�úW�U��
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VLPDQ�GHQWLQ�DUD�\�]H\L�����[�E�\�WPHOL�ELU�GHQWDO� ORRS� LOH�
LQFHOHQPLú�YH�EDúDUÕVÕ]OÕN�WLSOHUL�ND\GHGLOPLúWLU��%DúDUÕVÕ]OÕN�
WLSOHUL�DGH]LY�WLS�EDúDUÕVÕ]OÕN��UH]LQ�VLPDQGD�NRKH]LY�EDúDUÕVÕ�
]OÕN�� GHQWLQGH� NRKH]LY� EDúDUÕVÕ]OÕN� YH� NDUÕúÕN� �PL[�� WLS�
EDúDUÕVÕ]OÕN�RODUDN�VÕQÕIODQGÕUÕOPÕúWÕU��

%DUXWoXJLO�d��YH�DUN� $NG�'Lú�+HN�'�����������

��

ʈ[\I\Q[\QS[MT�)VITQb�
0LNURJHULOLP�ED÷ODQPD�GD\DQÕPÕ�WHVWL�VRQXFXQGD�HOGH�HGLOHQ�
ED÷ODQPD�GD\DQÕPÕ�GH÷HUOHULQLQ�LQFHOHQPHVL�LoLQ�6366�Y���
IRU� 0DF� SURJUDPÕ� NXOODQÕOPÕúWÕU�� 'H÷HUOHULQ� GD÷ÕOÕPODUÕ�
.ROPRJURY�6PLUQRY�YH�6DSKLUR�:LONV�WHVWL�LOH�GH÷HUOHQGLULO�
GLNWHQ� VRQUD� WHN� \|QO�� YDU\DQV� DQDOL]L� �$129$�� WHVWL� YH�
JUXSODU� DUDVÕQGDNL� IDUNOÕOÕNODU� LoLQ� 7XNH\� +6'� oRNOX�
NDUúÕODúWÕUPD� WHVWL� YH� ED÷ÕPVÕ]� |UQHNOHU� W�WHVWL� LOH� YHULOHULQ�
DQDOL]L�JHUoHNOHúWLULOPLúWLU��$QODPOÕOÕN�G�]H\L�P  ������RODUDN�
EHOLUOHQPLúWLU�

BULGULAR
�7%6� WHVWLQGH�� X\JXODQDQ� \�]H\� LúOHPOHULQH� J|UH� UH]LQ�
VLPDQODUÕQ� GHQWLQ� LOH� DUDVÕQGDNL� ED÷ODQPD� GD\DQÕPÕ� 03D�
GH÷HUOHUL\OH� LQFHOHQPLúWLU�� .ROPRJRURY�6PLUQRY� YH� 6DSKL�
UR�:LONV� WHVWLQH� J|UH� YHULOHULQ� QRUPDO� GD÷ÕOÕPGD� ROGX÷X�
J|]OHQPLúWLU�� %D÷ÕPVÕ]� JUXSODU� DUDVÕ� \DSÕODQ� WHN� \|QO��
YDU\DQV� DQDOL]LQLQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNOHULQH� J|UH�� IDUNOÕ�
UH]LQ� VLPDQODUÕQ� GHQWLQH� ED÷ODQPDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�IDUNOÕOÕNODU�EXOXQPXúWXU��P ���������6LPDQ�JUXSODUÕQD�
DLW�RUWDODPD�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�YH�VWDQGDUW�VDSPD�
GH÷HUOHUL� 7DEOR� �¶GH� YH� JUXSODU� DUDVÕQGDNL� LVWDWLVWLNVHO�
IDUNOÕOÕNODU�ùHNLO��¶�GH�J|VWHULOPLúWLU�
*UXSODUD� DLW� GHQWLQGHNL� PLNURJHULOLP� ED÷ODQPD� GD\DQÕPÕ�
GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD� HQ� \�NVHN� ED÷ODQPD� GD\DQÕPÕ�
GH÷HUL�NRQWDPLQH�ROPDPÕú�3DQDYLD�9���*UXS��$��JUXEXQGD�
J|]OHQPLúWLU��%XQX�5HO\;�8�����7(���*UXS��$��YH�*�&HP�
9HQHHU� �*UXS��$�� UH]LQ� VLPDQODUÕQÕQ� L]OHGL÷L� YH� EX��� JUXS�
DUDVÕQGD�ED÷ODQPD�GH÷HUOHUL�DoÕVÕQGDQ�DQODPOÕ�ELU�IDUN�EXOXQ�
PDGÕ÷Õ� WHVSLW� HGLOPLúWLU� �P !� ������� .RQWDPLQH� ROPDPÕú�
3DQDYLD� )� ���� �*UXS� �$�� JUXEXQGDNL� ED÷ODQPD� GD\DQÕP�
GH÷HUOHUL��)XMLFHP�(YROYH� �*UXS��$��YH�5HO\;�8���� �6(��
�*UXS��$�¶GHQ�GDKD�\�NVHN�ED÷ODQPD�GD\DQÕPÕ�J|VWHUPHV�
LQH� UD÷PHQ� DUDODUÕQGDNL� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
EXOXQPDPÕúWÕU��P  !�������
7�P�JUXSODU�DUDVÕQGD�HQ�G�ú�N�ED÷ODQPD�GD\DQÕPÕ�GH÷HULQL�
W�N�U�NOH� NRQWDPLQH� ROPXú� )XMLFHP� (YROYH� �*UXS� �%��
J|VWHUGL�YH�GL÷HU�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�IDUNOÕ\GÕ��P  < 
������� 7�N�U�N� LOH� NRQWDPLQH� ROPXú� GHQWLQ� \�]H\OHULQH�
ED÷ODQPDGD�5HO\;�8���� �*UXS� �%�� YH� 3DQDYLD�9�� �*UXS�
�%��GÕúÕQGDNL�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�

HQ�\�NVHN�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�*�&HP�9HQHHU��*UXS�
�%�¶GH�J|]OHQPLúWLU��P  ���������
*UXSODUÕQ� NHQGL� LoHULVLQGH� W�N�U�N� NRQWDPLQDV\RQXQXQ�
HWNLVLQH� EDNWÕ÷ÕPÕ]GD�� )XMLFHP� (YROYH� �*UXS� ���� 5HO\;�
8���� �7(�� �*UXS� ��� YH� 3DQDYLD�9�� �*UXS� ��� JUXSODUÕQGD�
W�N�U�N� NRQWDPLQDV\RQX� ED÷ODQPD� GD\DQÕPÕQÕ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�GHUHFHGH�G�ú�UG�÷���P  ��������GL÷HU�JUXSODU�
GD�LVH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�GH÷LúLNOLN�J|VWHUPHGL÷L�
EHOLUOHQPLúWLU��P !�������
7HVW� HGLOHQ� JUXSODUGD� HOGH� HGLOHQ� EDúDUÕVÕ]OÕN� WLSOHULQH� DLW�
VD\ÕVDO�GD÷ÕOÕP�JUDILNVHO�RODUDN�ùHNLO���YH��¶GH�J|VWHULOPLúWLU��
.RQWDPLQH�ROPDPÕú�JUXSODUGD�HQ�oRN�RUWD\D�oÕNDQ�EDúDUÕVÕ�
]OÕN�WLSL�DGH]LY�EDúDUÕVÕ]OÕN�RODUDN�ND\GHGLOPLúWLU��7�N�U�N�LOH�
NRQWDPLQH�ROPXú�JUXSODUGD�GD�HQ�oRN�RUWD\D�oÕNDQ�EDúDUÕVÕ�
]OÕN� WLSL� DGH]LY� EDúDUÕVÕ]OÕN� RODUDN� EHOLUOHQPLúWLU�� )XMLFHP�
(YROYH�JUXEXQGDNL��*UXS��%��|UQHNOHULQ�WDPDPÕQGD�DGH]LY�
EDúDUÕVÕ]OÕN�VDSWDQPÕúWÕU��%�W�Q�WHVW�JUXSODUÕQGD�HQ�oRN�RUWD\D�
oÕNDQ�EDúDUÕVÕ]OÕN� WLSL�DGH]LY� WLS�EDúDUÕVÕ]OÕN�ROPXúWXU��7�P�
WHVW� JUXSODUÕQGD� HQ� D]� J|U�OHQ� EDúDUÕVÕ]OÕN� WLSL� LVH� GHQWLQGH�
NRKH]LY�WLS�EDúDUÕVÕ]OÕN�ROPXúWXU�

<):<1̪5)
%X� oDOÕúPDGD� �� IDUNOÕ� UH]LQ� VLPDQÕQ� W�N�U�N� LOH� NRQWDPLQH�
ROPXú� \D� GD� ROPDPÕú� |UQHNOHULQLQ� GHQWLQH� ED÷ODQPD�
GD\DQÕPODUÕ�DUDVÕQGDNL�IDUNOÕOÕNODU�EHOLUOHQPLú�YH�DGH]\RQGDQ�
|QFH�W�N�U�N�NRQWDPLQDV\RQXQ�GHQWLQH�ED÷ODQPD�GD\DQÕPÕ�
QD�HWNLVL�LQFHOHQPLúWLU�
(OGH� HGLOHQ� EXOJXODU� GR÷UXOWXVXQGD�� W�N�U�N� NRQWDPL�
QDV\RQXQ�GHQWLQH�ED÷ODQPD�GD\DQÕPODUÕQÕ�HWNLOHGL÷L�EXOXQ�
PXú� YH� EX� VHEHSOH� LON� VÕIÕU� KLSRWH]� UHGGHGLOPLúWLU�� %HQ]HU�
úHNLOGH�YHULOHULQ�DQDOL]�HGLOPHVL�VRQXFXQGD�UH]LQ�VLPDQODUÕQ�
IDUNOÕ�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�J|VWHUGLNOHUL�EHOLUOHQPLú�
YH�LNLQFL�VÕIÕU�KLSRWH]�GH�UHGGHGLOPLúWLU�
øQGLUHNW� UHVWRUDV\RQODUÕQ� VLPDQWDV\RQXQGD� NXOODQÕODQ� SHN�
oRN�UH]LQ�VLPDQ�ROPDVÕQD�UD÷PHQ�J�Q�P�]GH�HQ�oRN�WHUFLK�
HGLOHQOHU�� DGH]LY� VLVWHPOHUOH� ELUOLNWH� NXOODQÕODQ� JHOHQHNVHO�
UH]LQ� VLPDQODU� YH� DGH]LYH� LKWL\Do� GX\PD\DQ� WHN� DúDPDGD�
X\JXODQDELOHQ�VHOI�DGH]LY�UH]LQ�VLPDQODUGÕU��5H]LQ�VLPDQODU��
NÕUÕOPD� GD\DQÕPODUÕQÕQ� \�NVHN� ROPDVÕ� YH� UHWDQVL\RQODUÕQÕQ�
GL÷HU�VLPDQODUGDQ�GDKD�L\L�ROPDVÕ�QHGHQL\OH�LQGLUHNW�UHVWRUD�
V\RQODUÕQ� VLPDQWDV\RQXQGD� X\JXQ� VHoHQHN� RODUDN� NDEXO�

HGLOPHNWH�YH�EDúDUÕOÕ�EL\RPHNDQLN�GDYUDQÕú�VHUJLOHPHNWHGLU�
��������� 5H]LQ� VLPDQODU� VHOI�HWFK� \D� GD� WRWDO�HWFK� DGH]LY�
VLVWHPOHUOH� ELUOLNWH� NXOODQÕOGÕNODUÕQGD� IDUNOÕ� ED÷ODQPD�
GD\DQÕPÕ�VHUJLOH\HELOPHNWHGLU��6HOI�HWFK�VLVWHPOHU��WRWDO�HWFK�
VLVWHPOHUH� J|UH� GDKD� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHULU��
DQFDN� NXOODQÕPÕ� NROD\� ROGX÷X� LoLQ� GLú� KHNLPOHUL� DUDVÕQGD�
VÕNoD�WHUFLK�HGLOPHNWHGLU��5H]LQ�VLPDQODU�VLPDQWH�HGLOPHGHQ�
|QFH�\�]H\H�\DSÕODQ�|Q�LúOHPOHU�]DPDQ�DOÕFÕ�ROGX÷XQGDQ�YH�
WHNQLN� KDVVDVL\HW� JHUHNWLUGL÷LQGHQ� GROD\Õ�� VHOI�DGH]LY� UH]LQ�
VLPDQODU�JHOLúWLULOPLúWLU����������6HOI�DGH]LY�UH]LQ�VLPDQODUÕQ�
JHOHQHNVHO�DGH]LY�UH]LQ�VLVWHPOHUH�J|UH�L\L�ELU�WHGDYL�VHoHQH÷L�
ROXS�ROPDGÕ÷Õ�NRQXVXQGD�D]�VD\ÕGD�oDOÕúPD�UDSRU�HGLOPLúWLU��
�����%X�QHGHQOH�EX�oDOÕúPDGD��ELUL�VHOI�DGH]LY�ROPDN��]HUH���
GXDO�FXUH�UH]LQ�VLPDQ����OLJKW�FXUH�UH]LQ�VLPDQ�YH���VHOI�FXUH�
UH]LQ� VLPDQ� NXOODQÕOPÕúWÕU��$ER�+DPDU� YH� DUN�� ����� 5HO\;�
8���¶LQ� GHQWLQ� \�]H\LQH� ED÷ODQWÕ� GD\DQÕPÕQÕ� LQFHOHGLNOHUL�
ELU�oDOÕúPDGD�EX�VLPDQÕ�VHOI�HWFK�UH]LQ�VLPDQ�RODUDN�3DQDYLD�
)�����YH�JHOHQHNVHO�FDP�L\RQRPHU�VLPDQ�RODUDN�.HWDF�&HP�
0D[LFDS� LOH� ED÷ODQPD� GD\DQÕPÕ� DoÕVÕQGDQ�
NDUúÕODúWÕUPÕúODUGÕU�� 5HO\� ;� 8� ���¶LQ� 3DQDYLD� LOH� EHQ]HU�
VRQXoODU� YHUGL÷L�� JHOHQHNVHO� FDP� L\RQRPHUGHQ� LVH� GHQWLQH�
|QHPOL� GHUHFHGH� \�NVHN� ED÷ODQPD� GD\DQÕPÕ� J|VWHUGL÷L�
J|U�OP�úW�U�� %X� oDOÕúPDGD� GD� HOGH� HGLOHQ� ȝ7%6� GH÷HUOHUL�
VRQXFXQGD� GD� 5HO\;� 8���¶�Q�� 3DQDYLD� )� ���� LOH� EHQ]HU�

VRQXoODU� YHUGL÷L�� HQ� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHUHQ�
)XMLFHP�(YROYH¶GHQ� LVH� GDKD� \�NVHN� ED÷ODQPD�GH÷HUOHULQH�
VDKLS�ROGX÷X�J|U�OP�úW�U��$QFDN��EX���UH]LQ�VLPDQ�DUDVÕQGD�
NL� IDUNOÕOÕNODU� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� EXOXQPDPÕúWÕU��
%XQXQ� QHGHQL� RODUDN�� 5HO\;� 8���¶�Q� EDúODQJÕo� S+¶QÕQ�
G�ú�N�ROPDVÕQD�UD÷PHQ�GHQWLQ�\�]H\LQGH�EHOLUJLQ�ELU�GHPLQ�
HUDOL]DV\RQ� PH\GDQD� JHWLUHPHGL÷L� LoLQ� ROXúWXUGX÷X� KLEULW�
WDEDNDQÕQ�]D\ÕI�ROPDVÕ�J|VWHULOHELOLU�������%LU�UH]LQ�VLPDQÕQ�
NLP\DVDO�RODUDN�VHUWOHúPHVL�ED÷�GD\DQÕPÕQÕ�ÕúÕNOD�VHUWOHúPHV�
LQH� RUDQOD� ���� LOH� ���� DUDVÕQGD� G�ú�UPHNWHGLU� ������
3HXW]IHOGW������EX�ELOJLQLQ�DNVLQH�GHQWLQH�HQ�L\L�ED÷ODQPDQÕQ�
NLP\DVDO� VHUWOHúHQ� UH]LQ� VLPDQODU� LOH� ROGX÷XQX� ELOGLUPLúWLU��
%X� oDOÕúPDGD� NXOODQÕODQ� NLP\DVDO� \ROOD� VHUWOHúHQ� )XMLFHP�
(YROYH� UH]LQ� VLPDQÕ� LVH�� |QFHNL� oDOÕúPDODUÕQ� VRQXoODUÕQD�
EHQ]HU� úHNLOGH� ÕúÕNOD� VHUWOHúHQ�YH�GXDO�FXUH�SROLPHUL]H�RODQ�
GL÷HU� VLPDQODUGDQ� GDKD� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHU�
PLúWLU���������
6HOI�HWFK�DGH]LYOHU��GHPLQHUDOL]H�GHQWLQH�WDP�RODUDN�SHQHWUH�
RODPDGÕNODUÕ�LoLQ�\HWHUOL�KLEULW�WDEDNDVÕ�ROXúWXUDPDPD�ULVNLQL�
WDúÕUODU�YH�GHQWLQL�IDUNOÕ�DJUHVLIOLNOHUGH�GHPLQHUDOL]H�HWPHOHUL�
V|]� NRQXVXGXU� ������ %X� oDOÕúPDGD� 5HO\;� 8���� VHOI�HWFK�
DGH]LY�X\JXODPDVÕQÕQ��5HO\;�8����WRWDO�HWFK�X\JXODPDVÕQ�
GDQ� GDKD� G�ú�N� GH÷HUOHU� YHUPHVLQLQ� QHGHQL�� EX� DGH]LYLQ�
GHQWLQH� DVLW� X\JXODPDVÕ� NDGDU� L\L� SHQHWUH� RODPDPDVÕQGDQ�

ND\QDNODQDELOLU�� %XQGDQ� GROD\Õ� oDOÕúPDPÕ]GD�� 5HO\;�
8���¶�Q�DVLWOHPHGHQ�VRQUD�X\JXODQPDVÕ�GHQWLQH�ED÷ODQPD\Õ�
DUWWÕUPÕúWÕU�
7�N�U�N� NRQWDPLQDV\RQX�� NOLQLNWH� HQ� oRN� NDUúÕODúÕODQ�
NRQWDPLQDV\RQ� W�U�G�U�� .DYLWH� NHQDUODUÕQÕQ� JLQJLYDO� GRNX�
ODUÕQ� DOWÕQGD� NDOGÕ÷Õ� YH� UXEEHUGDP� NXOODQÕPÕQÕQ� P�PN�Q�
ROPDGÕ÷Õ� GXUXPODUGD� oDOÕúPD� VDKDVÕQÕQ� W�N�U�N� YH\D� NDQOD�
NRQWDPLQDV\RQX� DGH]\RQX� HWNLOHPHNWHGLU� ������ 7�N�U�N�
NRQWDPLQDV\RQXQXQ� DGH]LY� VLVWHPOHULQ� GHQWLQH� ED÷ODQPD�
GD\DQÕPODUÕ� �]HULQH� HWNLVLQLQ�GH÷HUOHQGLULOGL÷L� oDOÕúPDODUGD�
IDUNOÕ�VRQXoODU�HOGH�HGLOPLú�YH�ILNLU�ELUOL÷LQH�YDUÕODPDPÕúWÕU�
���������%X�QHGHQOH�EX�oDOÕúPDGD�NOLQLN�NXOODQÕP�J�QFHOOL÷L�
QL�NRUX\DQ���IDUNOÕ�UH]LQ�VLPDQÕQ��IDUNOÕ�X\JXODPD�EDVDPDN�
ODUÕQGD�W�N�U�N�NRQWDPLQDV\RQXQD�PDUX]�EÕUDNÕODUDN�GHQWLQH�
ED÷ODQPD�GD\DQÕPODUÕ��]HULQH�HWNLOHUL� DUDúWÕUÕOPÕúWÕU��.DQFD�
�����\DSWÕ÷Õ�oDOÕúPDGD��DVLW�X\JXODQPÕú�\�]H\OHULQ�W�N�U�NOH�
NRQWDPLQDV\RQX�VRQXFX�DGH]LY�VLVWHPOHULQ�GHQWLQH�ED÷ODQPD�
GD\DQÕP�GH÷HUOHULQL�G�ú�UG�÷��UDSRU�HGLOPLúWLU��$VLW�X\JXOD�
PDVÕQÕQ� DUGÕQGDQ� W�N�U�NOH� NRQWDPLQH� RODQ� \�]H\OHUGH�
DGH]\RQ�]RUODúPDNWDGÕU��%XQXQ�QHGHQL� W�N�U�N� LoHULVLQGHNL�
PDNURPROHN�OOHULQ�GHQWLQ�W�E�OOHULQGH�DGH]LY�UH]LQLQ�LQILOWUH�
RODFD÷Õ�DODQÕ�D]DOWDUDN�ED÷ODQPD\Õ�ROXPVX]�HWNLOHPHVLGLU��%X�
VHEHSOHUGHQ�GROD\Õ�W�N�U�NOH�NRQWDPLQH�ROPXú�\�]H\OHUGH����
V�V�UH\OH�\HQLGHQ�DVLWOHPH�LúOHPLQLQLQ�\DSÕOPDVÕ�|QHULOPHN�
WHGLU� ��������� gQFHNL� \DSÕODQ� oDOÕúPDODUOD� X\XPOX� RODUDN��
PHYFXW� oDOÕúPDGD� NXOODQÕODQ� 5HO\;� 8���� �7(��� *�&HP�
9HQHHU�YH�3DQDYLD�9��UH]LQ�VLPDQODUÕQ�ED÷ODQPD�GD\DQÕP�
ODUÕQÕQ�� GHQWLQ� \�]H\OHULQLQ� DVLW� X\JXODPDVÕQGDQ� VRQUD�
W�N�U�N� NRQWDPLQDV\RQX� VRQXFX� D]DOGÕ÷Õ� WHVSLW� HGLOPLúWLU��
7�P�EX�VRQXoODUD�J|UH�UH]LQ�VLPDQODUOD�\DSÕúWÕUÕODQ�LQGLUHNW�
UHVWRUDV\RQODUÕQ� NOLQLN� NXOODQÕP� V�UHVL� ER\XQFD� ED÷ODQPD�
HWNLQOL÷L�RUDO�NRúXOODUGDQ�PLQLPXP�HWNLOHQPH\OH�V�UG�U�OH�
ELOLU�� 5HVWRUDV\RQXQ� EDúDUÕVÕQÕ� DUWÕUPDN� LoLQ� NXOODQÕODFDN�
UH]LQ�VLPDQÕ�VHoHUNHQ�PDWHU\DOLQ�|]HOOLNOHUL� �LoHUL÷L��SROLP�
HUL]DV\RQ�úHNOL��ED÷ODQPD�PHNDQL]PDVÕ�JLEL��GLNNDWH�DOÕQPD�
OÕGÕU�

.XOODQÕODQ� PDWHU\DOOHULQ� SRWDQVL\HO� NOLQLN� SHUIRUPDQVODUÕ�
KDNNÕQGD�ELOJL�VDKLEL�ROPDN�LoLQ�in vitro�oDOÕúPDODUGDQ�GHVWHN�
DOÕQÕU�� 0DWHU\DOOHULQ� JHUoHN� SRWDQVL\HOOHULQLQ� EHOLUOHQPHVL�
LoLQ� LVH�� in vivo� RODUDN� GH÷HUOHQGLULOPHOHUL� JHUHNOLGLU� ������
$QFDN��HWLN�NÕVÕWODPDODU�JHUH÷L�EX�oDOÕúPD�\|QWHPLQLQ�in vivo 
RODUDN�JHUoHNOHúWLULOPHVL�P�PN�Q�RODPDGÕ÷Õ�LoLQ�HOGH�HGLOHQ�
VRQXoODU� NOLQLN� RUWDPÕ� \DQVÕWPDVÕ� DoÕVÕQGDQ� GH÷HUOLGLU��
%XQXQOD� ELUOLNWH�� LOHULGH� \DSÕODFDN� oDOÕúPDODUGD�� W�N�U�÷�Q�
GHQWLQ�\�]H\OHULQH��DGH]LY�VLVWHP�YH�UH]LQ�VLPDQÕQ�\DSÕVÕQD�
HWNLOHULQLQ� GH÷HUOHQGLULOHELOPHVL� GHWD\OÕ� J|U�QW�OHPH� YH�
DQDOLWLN�LQFHOHPHOHU�NXOODQÕOPDVÕ�|QHULOPHNWHGLU�

SONUÇ
%X� oDOÕúPDQÕQ� VÕQÕUODUÕ� GkKLOLQGH� DúD÷ÕGDNL� VRQXoODU� RUWD\D�
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5QSZWOMZQTQU� *IɦTIVUI� ,IaIVÜUÜ� ��<*;��
Testi
+D]ÕUODQDQ�W�P�|UQHNOHU��VX�VR÷XWPDVÕ�DOWÕQGD�G�ú�N�GHYLUOL�
KDVVDV�NHVPH�FLKD]Õ�LOH�ELU�XFX�UH]LQ�VLPDQ��GL÷HU�XFX�NRURQDO�
GHQWLQ� RODQ� \DNODúÕN� �[�� PP� ER\XWODUÕQGD� oXEXNODU� HOGH�
HWPHN�LoLQ�NHVLOPLú�YH�KHU�JUXSWDQ����DGHW�oXEXN�HOGH�HGLOP�
LúWLU�� (OGH� HGLOHQ� oXEXNODUÕQ� ER\XWODUÕ� GLMLWDO� NXPSDV� LOH�
|Oo�OHUHN�D\UÕ�D\UÕ�ND\GHGLOGLNWHQ�VRQUD�KHU�ELU�oXEXN�VL\DQR�
DNULODW�DGH]LY�LOH�WHVW�FLKD]ÕQÕQ�DSDUDWÕQD�VDELWOHQPLúWLU���WEV�
WHVW�FLKD]Õ�LOH������PP�GN�VDELW�KÕ]GD�NRSPD�JHUoHNOHúLQFH\H�
NDGDU� NXYYHW� X\JXODQPÕúWÕU�� .RSPDQÕQ� JHUoHNOHúWL÷L� DQGD�
WHVSLW�HGLOHQ�JHULOLP�GH÷HUL�1HZWRQ��1��FLQVLQGHQ�ND\GHGLOP�
Lú�YH�KHU�ELU�|UQH÷LQ�|Oo�OHQ�ER\XWODUÕ�LOH�KHVDSODQDQ�ED÷ODQ�
PD� \�]H\� DODQÕ� LOH� E|O�QHUHN� PHJDSDVFDO� �03D�� ELULPLQH�
G|Q�úW�U�OP�úW�U�
0LNURJHULOLP� ED÷ODQPD� GD\DQÕPÕ� WHVWLQGHQ� VRQUD� UH]LQ�
VLPDQ�GHQWLQ�DUD�\�]H\L�����[�E�\�WPHOL�ELU�GHQWDO� ORRS� LOH�
LQFHOHQPLú�YH�EDúDUÕVÕ]OÕN�WLSOHUL�ND\GHGLOPLúWLU��%DúDUÕVÕ]OÕN�
WLSOHUL�DGH]LY�WLS�EDúDUÕVÕ]OÕN��UH]LQ�VLPDQGD�NRKH]LY�EDúDUÕVÕ�
]OÕN�� GHQWLQGH� NRKH]LY� EDúDUÕVÕ]OÕN� YH� NDUÕúÕN� �PL[�� WLS�
EDúDUÕVÕ]OÕN�RODUDN�VÕQÕIODQGÕUÕOPÕúWÕU��

��

ʈ[\I\Q[\QS[MT�)VITQb�
0LNURJHULOLP�ED÷ODQPD�GD\DQÕPÕ�WHVWL�VRQXFXQGD�HOGH�HGLOHQ�
ED÷ODQPD�GD\DQÕPÕ�GH÷HUOHULQLQ�LQFHOHQPHVL�LoLQ�6366�Y���
IRU� 0DF� SURJUDPÕ� NXOODQÕOPÕúWÕU�� 'H÷HUOHULQ� GD÷ÕOÕPODUÕ�
.ROPRJURY�6PLUQRY�YH�6DSKLUR�:LONV�WHVWL�LOH�GH÷HUOHQGLULO�
GLNWHQ� VRQUD� WHN� \|QO�� YDU\DQV� DQDOL]L� �$129$�� WHVWL� YH�
JUXSODU� DUDVÕQGDNL� IDUNOÕOÕNODU� LoLQ� 7XNH\� +6'� oRNOX�
NDUúÕODúWÕUPD� WHVWL� YH� ED÷ÕPVÕ]� |UQHNOHU� W�WHVWL� LOH� YHULOHULQ�
DQDOL]L�JHUoHNOHúWLULOPLúWLU��$QODPOÕOÕN�G�]H\L�P  ������RODUDN�
EHOLUOHQPLúWLU�

BULGULAR
�7%6� WHVWLQGH�� X\JXODQDQ� \�]H\� LúOHPOHULQH� J|UH� UH]LQ�
VLPDQODUÕQ� GHQWLQ� LOH� DUDVÕQGDNL� ED÷ODQPD� GD\DQÕPÕ� 03D�
GH÷HUOHUL\OH� LQFHOHQPLúWLU�� .ROPRJRURY�6PLUQRY� YH� 6DSKL�
UR�:LONV� WHVWLQH� J|UH� YHULOHULQ� QRUPDO� GD÷ÕOÕPGD� ROGX÷X�
J|]OHQPLúWLU�� %D÷ÕPVÕ]� JUXSODU� DUDVÕ� \DSÕODQ� WHN� \|QO��
YDU\DQV� DQDOL]LQLQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNOHULQH� J|UH�� IDUNOÕ�
UH]LQ� VLPDQODUÕQ� GHQWLQH� ED÷ODQPDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�IDUNOÕOÕNODU�EXOXQPXúWXU��P ���������6LPDQ�JUXSODUÕQD�
DLW�RUWDODPD�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�YH�VWDQGDUW�VDSPD�
GH÷HUOHUL� 7DEOR� �¶GH� YH� JUXSODU� DUDVÕQGDNL� LVWDWLVWLNVHO�
IDUNOÕOÕNODU�ùHNLO��¶�GH�J|VWHULOPLúWLU�
*UXSODUD� DLW� GHQWLQGHNL� PLNURJHULOLP� ED÷ODQPD� GD\DQÕPÕ�
GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD� HQ� \�NVHN� ED÷ODQPD� GD\DQÕPÕ�
GH÷HUL�NRQWDPLQH�ROPDPÕú�3DQDYLD�9���*UXS��$��JUXEXQGD�
J|]OHQPLúWLU��%XQX�5HO\;�8�����7(���*UXS��$��YH�*�&HP�
9HQHHU� �*UXS��$�� UH]LQ� VLPDQODUÕQÕQ� L]OHGL÷L� YH� EX��� JUXS�
DUDVÕQGD�ED÷ODQPD�GH÷HUOHUL�DoÕVÕQGDQ�DQODPOÕ�ELU�IDUN�EXOXQ�
PDGÕ÷Õ� WHVSLW� HGLOPLúWLU� �P !� ������� .RQWDPLQH� ROPDPÕú�
3DQDYLD� )� ���� �*UXS� �$�� JUXEXQGDNL� ED÷ODQPD� GD\DQÕP�
GH÷HUOHUL��)XMLFHP�(YROYH� �*UXS��$��YH�5HO\;�8���� �6(��
�*UXS��$�¶GHQ�GDKD�\�NVHN�ED÷ODQPD�GD\DQÕPÕ�J|VWHUPHV�
LQH� UD÷PHQ� DUDODUÕQGDNL� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
EXOXQPDPÕúWÕU��P  !�������
7�P�JUXSODU�DUDVÕQGD�HQ�G�ú�N�ED÷ODQPD�GD\DQÕPÕ�GH÷HULQL�
W�N�U�NOH� NRQWDPLQH� ROPXú� )XMLFHP� (YROYH� �*UXS� �%��
J|VWHUGL�YH�GL÷HU�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�IDUNOÕ\GÕ��P  < 
������� 7�N�U�N� LOH� NRQWDPLQH� ROPXú� GHQWLQ� \�]H\OHULQH�
ED÷ODQPDGD�5HO\;�8���� �*UXS� �%�� YH� 3DQDYLD�9�� �*UXS�
�%��GÕúÕQGDNL�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�

HQ�\�NVHN�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�*�&HP�9HQHHU��*UXS�
�%�¶GH�J|]OHQPLúWLU��P  ���������
*UXSODUÕQ� NHQGL� LoHULVLQGH� W�N�U�N� NRQWDPLQDV\RQXQXQ�
HWNLVLQH� EDNWÕ÷ÕPÕ]GD�� )XMLFHP� (YROYH� �*UXS� ���� 5HO\;�
8���� �7(�� �*UXS� ��� YH� 3DQDYLD�9�� �*UXS� ��� JUXSODUÕQGD�
W�N�U�N� NRQWDPLQDV\RQX� ED÷ODQPD� GD\DQÕPÕQÕ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�GHUHFHGH�G�ú�UG�÷���P  ��������GL÷HU�JUXSODU�
GD�LVH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�GH÷LúLNOLN�J|VWHUPHGL÷L�
EHOLUOHQPLúWLU��P !�������
7HVW� HGLOHQ� JUXSODUGD� HOGH� HGLOHQ� EDúDUÕVÕ]OÕN� WLSOHULQH� DLW�
VD\ÕVDO�GD÷ÕOÕP�JUDILNVHO�RODUDN�ùHNLO���YH��¶GH�J|VWHULOPLúWLU��
.RQWDPLQH�ROPDPÕú�JUXSODUGD�HQ�oRN�RUWD\D�oÕNDQ�EDúDUÕVÕ�
]OÕN�WLSL�DGH]LY�EDúDUÕVÕ]OÕN�RODUDN�ND\GHGLOPLúWLU��7�N�U�N�LOH�
NRQWDPLQH�ROPXú�JUXSODUGD�GD�HQ�oRN�RUWD\D�oÕNDQ�EDúDUÕVÕ�
]OÕN� WLSL� DGH]LY� EDúDUÕVÕ]OÕN� RODUDN� EHOLUOHQPLúWLU�� )XMLFHP�
(YROYH�JUXEXQGDNL��*UXS��%��|UQHNOHULQ�WDPDPÕQGD�DGH]LY�
EDúDUÕVÕ]OÕN�VDSWDQPÕúWÕU��%�W�Q�WHVW�JUXSODUÕQGD�HQ�oRN�RUWD\D�
oÕNDQ�EDúDUÕVÕ]OÕN� WLSL�DGH]LY� WLS�EDúDUÕVÕ]OÕN�ROPXúWXU��7�P�
WHVW� JUXSODUÕQGD� HQ� D]� J|U�OHQ� EDúDUÕVÕ]OÕN� WLSL� LVH� GHQWLQGH�
NRKH]LY�WLS�EDúDUÕVÕ]OÕN�ROPXúWXU�

<):<1̪5)
%X� oDOÕúPDGD� �� IDUNOÕ� UH]LQ� VLPDQÕQ� W�N�U�N� LOH� NRQWDPLQH�
ROPXú� \D� GD� ROPDPÕú� |UQHNOHULQLQ� GHQWLQH� ED÷ODQPD�
GD\DQÕPODUÕ�DUDVÕQGDNL�IDUNOÕOÕNODU�EHOLUOHQPLú�YH�DGH]\RQGDQ�
|QFH�W�N�U�N�NRQWDPLQDV\RQXQ�GHQWLQH�ED÷ODQPD�GD\DQÕPÕ�
QD�HWNLVL�LQFHOHQPLúWLU�
(OGH� HGLOHQ� EXOJXODU� GR÷UXOWXVXQGD�� W�N�U�N� NRQWDPL�
QDV\RQXQ�GHQWLQH�ED÷ODQPD�GD\DQÕPODUÕQÕ�HWNLOHGL÷L�EXOXQ�
PXú� YH� EX� VHEHSOH� LON� VÕIÕU� KLSRWH]� UHGGHGLOPLúWLU�� %HQ]HU�
úHNLOGH�YHULOHULQ�DQDOL]�HGLOPHVL�VRQXFXQGD�UH]LQ�VLPDQODUÕQ�
IDUNOÕ�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�J|VWHUGLNOHUL�EHOLUOHQPLú�
YH�LNLQFL�VÕIÕU�KLSRWH]�GH�UHGGHGLOPLúWLU�
øQGLUHNW� UHVWRUDV\RQODUÕQ� VLPDQWDV\RQXQGD� NXOODQÕODQ� SHN�
oRN�UH]LQ�VLPDQ�ROPDVÕQD�UD÷PHQ�J�Q�P�]GH�HQ�oRN�WHUFLK�
HGLOHQOHU�� DGH]LY� VLVWHPOHUOH� ELUOLNWH� NXOODQÕODQ� JHOHQHNVHO�
UH]LQ� VLPDQODU� YH� DGH]LYH� LKWL\Do� GX\PD\DQ� WHN� DúDPDGD�
X\JXODQDELOHQ�VHOI�DGH]LY�UH]LQ�VLPDQODUGÕU��5H]LQ�VLPDQODU��
NÕUÕOPD� GD\DQÕPODUÕQÕQ� \�NVHN� ROPDVÕ� YH� UHWDQVL\RQODUÕQÕQ�
GL÷HU�VLPDQODUGDQ�GDKD�L\L�ROPDVÕ�QHGHQL\OH�LQGLUHNW�UHVWRUD�
V\RQODUÕQ� VLPDQWDV\RQXQGD� X\JXQ� VHoHQHN� RODUDN� NDEXO�

HGLOPHNWH�YH�EDúDUÕOÕ�EL\RPHNDQLN�GDYUDQÕú�VHUJLOHPHNWHGLU�
��������� 5H]LQ� VLPDQODU� VHOI�HWFK� \D� GD� WRWDO�HWFK� DGH]LY�
VLVWHPOHUOH� ELUOLNWH� NXOODQÕOGÕNODUÕQGD� IDUNOÕ� ED÷ODQPD�
GD\DQÕPÕ�VHUJLOH\HELOPHNWHGLU��6HOI�HWFK�VLVWHPOHU��WRWDO�HWFK�
VLVWHPOHUH� J|UH� GDKD� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHULU��
DQFDN� NXOODQÕPÕ� NROD\� ROGX÷X� LoLQ� GLú� KHNLPOHUL� DUDVÕQGD�
VÕNoD�WHUFLK�HGLOPHNWHGLU��5H]LQ�VLPDQODU�VLPDQWH�HGLOPHGHQ�
|QFH�\�]H\H�\DSÕODQ�|Q�LúOHPOHU�]DPDQ�DOÕFÕ�ROGX÷XQGDQ�YH�
WHNQLN� KDVVDVL\HW� JHUHNWLUGL÷LQGHQ� GROD\Õ�� VHOI�DGH]LY� UH]LQ�
VLPDQODU�JHOLúWLULOPLúWLU����������6HOI�DGH]LY�UH]LQ�VLPDQODUÕQ�
JHOHQHNVHO�DGH]LY�UH]LQ�VLVWHPOHUH�J|UH�L\L�ELU�WHGDYL�VHoHQH÷L�
ROXS�ROPDGÕ÷Õ�NRQXVXQGD�D]�VD\ÕGD�oDOÕúPD�UDSRU�HGLOPLúWLU��
�����%X�QHGHQOH�EX�oDOÕúPDGD��ELUL�VHOI�DGH]LY�ROPDN��]HUH���
GXDO�FXUH�UH]LQ�VLPDQ����OLJKW�FXUH�UH]LQ�VLPDQ�YH���VHOI�FXUH�
UH]LQ� VLPDQ� NXOODQÕOPÕúWÕU��$ER�+DPDU� YH� DUN�� ����� 5HO\;�
8���¶LQ� GHQWLQ� \�]H\LQH� ED÷ODQWÕ� GD\DQÕPÕQÕ� LQFHOHGLNOHUL�
ELU�oDOÕúPDGD�EX�VLPDQÕ�VHOI�HWFK�UH]LQ�VLPDQ�RODUDN�3DQDYLD�
)�����YH�JHOHQHNVHO�FDP�L\RQRPHU�VLPDQ�RODUDN�.HWDF�&HP�
0D[LFDS� LOH� ED÷ODQPD� GD\DQÕPÕ� DoÕVÕQGDQ�
NDUúÕODúWÕUPÕúODUGÕU�� 5HO\� ;� 8� ���¶LQ� 3DQDYLD� LOH� EHQ]HU�
VRQXoODU� YHUGL÷L�� JHOHQHNVHO� FDP� L\RQRPHUGHQ� LVH� GHQWLQH�
|QHPOL� GHUHFHGH� \�NVHN� ED÷ODQPD� GD\DQÕPÕ� J|VWHUGL÷L�
J|U�OP�úW�U�� %X� oDOÕúPDGD� GD� HOGH� HGLOHQ� ȝ7%6� GH÷HUOHUL�
VRQXFXQGD� GD� 5HO\;� 8���¶�Q�� 3DQDYLD� )� ���� LOH� EHQ]HU�

VRQXoODU� YHUGL÷L�� HQ� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHUHQ�
)XMLFHP�(YROYH¶GHQ� LVH� GDKD� \�NVHN� ED÷ODQPD�GH÷HUOHULQH�
VDKLS�ROGX÷X�J|U�OP�úW�U��$QFDN��EX���UH]LQ�VLPDQ�DUDVÕQGD�
NL� IDUNOÕOÕNODU� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� EXOXQPDPÕúWÕU��
%XQXQ� QHGHQL� RODUDN�� 5HO\;� 8���¶�Q� EDúODQJÕo� S+¶QÕQ�
G�ú�N�ROPDVÕQD�UD÷PHQ�GHQWLQ�\�]H\LQGH�EHOLUJLQ�ELU�GHPLQ�
HUDOL]DV\RQ� PH\GDQD� JHWLUHPHGL÷L� LoLQ� ROXúWXUGX÷X� KLEULW�
WDEDNDQÕQ�]D\ÕI�ROPDVÕ�J|VWHULOHELOLU�������%LU�UH]LQ�VLPDQÕQ�
NLP\DVDO�RODUDN�VHUWOHúPHVL�ED÷�GD\DQÕPÕQÕ�ÕúÕNOD�VHUWOHúPHV�
LQH� RUDQOD� ���� LOH� ���� DUDVÕQGD� G�ú�UPHNWHGLU� ������
3HXW]IHOGW������EX�ELOJLQLQ�DNVLQH�GHQWLQH�HQ�L\L�ED÷ODQPDQÕQ�
NLP\DVDO� VHUWOHúHQ� UH]LQ� VLPDQODU� LOH� ROGX÷XQX� ELOGLUPLúWLU��
%X� oDOÕúPDGD� NXOODQÕODQ� NLP\DVDO� \ROOD� VHUWOHúHQ� )XMLFHP�
(YROYH� UH]LQ� VLPDQÕ� LVH�� |QFHNL� oDOÕúPDODUÕQ� VRQXoODUÕQD�
EHQ]HU� úHNLOGH� ÕúÕNOD� VHUWOHúHQ�YH�GXDO�FXUH�SROLPHUL]H�RODQ�
GL÷HU� VLPDQODUGDQ� GDKD� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHU�
PLúWLU���������
6HOI�HWFK�DGH]LYOHU��GHPLQHUDOL]H�GHQWLQH�WDP�RODUDN�SHQHWUH�
RODPDGÕNODUÕ�LoLQ�\HWHUOL�KLEULW�WDEDNDVÕ�ROXúWXUDPDPD�ULVNLQL�
WDúÕUODU�YH�GHQWLQL�IDUNOÕ�DJUHVLIOLNOHUGH�GHPLQHUDOL]H�HWPHOHUL�
V|]� NRQXVXGXU� ������ %X� oDOÕúPDGD� 5HO\;� 8���� VHOI�HWFK�
DGH]LY�X\JXODPDVÕQÕQ��5HO\;�8����WRWDO�HWFK�X\JXODPDVÕQ�
GDQ� GDKD� G�ú�N� GH÷HUOHU� YHUPHVLQLQ� QHGHQL�� EX� DGH]LYLQ�
GHQWLQH� DVLW� X\JXODPDVÕ� NDGDU� L\L� SHQHWUH� RODPDPDVÕQGDQ�

ND\QDNODQDELOLU�� %XQGDQ� GROD\Õ� oDOÕúPDPÕ]GD�� 5HO\;�
8���¶�Q�DVLWOHPHGHQ�VRQUD�X\JXODQPDVÕ�GHQWLQH�ED÷ODQPD\Õ�
DUWWÕUPÕúWÕU�
7�N�U�N� NRQWDPLQDV\RQX�� NOLQLNWH� HQ� oRN� NDUúÕODúÕODQ�
NRQWDPLQDV\RQ� W�U�G�U�� .DYLWH� NHQDUODUÕQÕQ� JLQJLYDO� GRNX�
ODUÕQ� DOWÕQGD� NDOGÕ÷Õ� YH� UXEEHUGDP� NXOODQÕPÕQÕQ� P�PN�Q�
ROPDGÕ÷Õ� GXUXPODUGD� oDOÕúPD� VDKDVÕQÕQ� W�N�U�N� YH\D� NDQOD�
NRQWDPLQDV\RQX� DGH]\RQX� HWNLOHPHNWHGLU� ������ 7�N�U�N�
NRQWDPLQDV\RQXQXQ� DGH]LY� VLVWHPOHULQ� GHQWLQH� ED÷ODQPD�
GD\DQÕPODUÕ� �]HULQH� HWNLVLQLQ�GH÷HUOHQGLULOGL÷L� oDOÕúPDODUGD�
IDUNOÕ�VRQXoODU�HOGH�HGLOPLú�YH�ILNLU�ELUOL÷LQH�YDUÕODPDPÕúWÕU�
���������%X�QHGHQOH�EX�oDOÕúPDGD�NOLQLN�NXOODQÕP�J�QFHOOL÷L�
QL�NRUX\DQ���IDUNOÕ�UH]LQ�VLPDQÕQ��IDUNOÕ�X\JXODPD�EDVDPDN�
ODUÕQGD�W�N�U�N�NRQWDPLQDV\RQXQD�PDUX]�EÕUDNÕODUDN�GHQWLQH�
ED÷ODQPD�GD\DQÕPODUÕ��]HULQH�HWNLOHUL� DUDúWÕUÕOPÕúWÕU��.DQFD�
�����\DSWÕ÷Õ�oDOÕúPDGD��DVLW�X\JXODQPÕú�\�]H\OHULQ�W�N�U�NOH�
NRQWDPLQDV\RQX�VRQXFX�DGH]LY�VLVWHPOHULQ�GHQWLQH�ED÷ODQPD�
GD\DQÕP�GH÷HUOHULQL�G�ú�UG�÷��UDSRU�HGLOPLúWLU��$VLW�X\JXOD�
PDVÕQÕQ� DUGÕQGDQ� W�N�U�NOH� NRQWDPLQH� RODQ� \�]H\OHUGH�
DGH]\RQ�]RUODúPDNWDGÕU��%XQXQ�QHGHQL� W�N�U�N� LoHULVLQGHNL�
PDNURPROHN�OOHULQ�GHQWLQ�W�E�OOHULQGH�DGH]LY�UH]LQLQ�LQILOWUH�
RODFD÷Õ�DODQÕ�D]DOWDUDN�ED÷ODQPD\Õ�ROXPVX]�HWNLOHPHVLGLU��%X�
VHEHSOHUGHQ�GROD\Õ�W�N�U�NOH�NRQWDPLQH�ROPXú�\�]H\OHUGH����
V�V�UH\OH�\HQLGHQ�DVLWOHPH�LúOHPLQLQLQ�\DSÕOPDVÕ�|QHULOPHN�
WHGLU� ��������� gQFHNL� \DSÕODQ� oDOÕúPDODUOD� X\XPOX� RODUDN��
PHYFXW� oDOÕúPDGD� NXOODQÕODQ� 5HO\;� 8���� �7(��� *�&HP�
9HQHHU�YH�3DQDYLD�9��UH]LQ�VLPDQODUÕQ�ED÷ODQPD�GD\DQÕP�
ODUÕQÕQ�� GHQWLQ� \�]H\OHULQLQ� DVLW� X\JXODPDVÕQGDQ� VRQUD�
W�N�U�N� NRQWDPLQDV\RQX� VRQXFX� D]DOGÕ÷Õ� WHVSLW� HGLOPLúWLU��
7�P�EX�VRQXoODUD�J|UH�UH]LQ�VLPDQODUOD�\DSÕúWÕUÕODQ�LQGLUHNW�
UHVWRUDV\RQODUÕQ� NOLQLN� NXOODQÕP� V�UHVL� ER\XQFD� ED÷ODQPD�
HWNLQOL÷L�RUDO�NRúXOODUGDQ�PLQLPXP�HWNLOHQPH\OH�V�UG�U�OH�
ELOLU�� 5HVWRUDV\RQXQ� EDúDUÕVÕQÕ� DUWÕUPDN� LoLQ� NXOODQÕODFDN�
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&+ģ&22.������PJ�.ģ32Ĥ� ��+Ģ2�������P/�+ģ32Ĥ� �������
���� PPRO� 1D2+� NDUÕúÕPÕ� KD]ÕUODQPÕúWÕU�� 7�P� PDO]HPHOHU�
PDQ\HWLN� NDUÕúWÕUÕFÕ� LOH� EHUUDNOÕN� HOGH� HGLOLQFH\H� NDGDU�
NDUÕúWÕUÕOGÕNWDQ�VRQUD�S+�PHWUH�NXOODQÕODUDN� W�N�U�÷�Q�S+¶Õ�
|Oo�OP�úW�U��S+¶ÕQÕQ�������RODUDN�D\DUODQPDVÕ�LoLQ�o|]HOWL\H�
���P/�����0�1D2+� LODYH�HGLOPLúWLU� �����+D]ÕUODQDQ�\DSD\�
W�N�U�N�RWRNODYGD��7RP\�0RGHO�6;����(�$XWRFODYH��-DSRQ�
\D��VWHULO�HGLOPLú�YH�KHU�����P/¶\H�����PJ�RODFDN�úHNLOGH�7LS�
,,� P�VLQ� �6LJPD�$OGULFK� &KHPLH� *PE+�� 'HLVHQKRIHQ��
$OPDQ\D��LODYH�HGLOPLúWLU�
7D]H� RODUDN� KD]ÕUODQDQ� \DSD\� W�N�U�N�� W�N�U�N� NRQWDPLQH�

JUXSODUGD�� GHQWLQ� \�]H\OHULQH� ELU� DSOLNDW|U� IÕUoD� \DUGÕPÕ\OD�
��� VQ� ER\XQFD�X\JXODQPÕú� YH� DUGÕQGDQ���� VQ� GLVWLOH� VX� LOH�
\ÕNDQÕS�KDILI�KDYD�LOH�NXUXWXOPXúWXU�

5QSZWOMZQTQU� *IɦTIVUI� ,IaIVÜUÜ� ��<*;��
Testi
+D]ÕUODQDQ�W�P�|UQHNOHU��VX�VR÷XWPDVÕ�DOWÕQGD�G�ú�N�GHYLUOL�
KDVVDV�NHVPH�FLKD]Õ�LOH�ELU�XFX�UH]LQ�VLPDQ��GL÷HU�XFX�NRURQDO�
GHQWLQ� RODQ� \DNODúÕN� �[�� PP� ER\XWODUÕQGD� oXEXNODU� HOGH�
HWPHN�LoLQ�NHVLOPLú�YH�KHU�JUXSWDQ����DGHW�oXEXN�HOGH�HGLOP�
LúWLU�� (OGH� HGLOHQ� oXEXNODUÕQ� ER\XWODUÕ� GLMLWDO� NXPSDV� LOH�
|Oo�OHUHN�D\UÕ�D\UÕ�ND\GHGLOGLNWHQ�VRQUD�KHU�ELU�oXEXN�VL\DQR�
DNULODW�DGH]LY�LOH�WHVW�FLKD]ÕQÕQ�DSDUDWÕQD�VDELWOHQPLúWLU���WEV�
WHVW�FLKD]Õ�LOH������PP�GN�VDELW�KÕ]GD�NRSPD�JHUoHNOHúLQFH\H�
NDGDU� NXYYHW� X\JXODQPÕúWÕU�� .RSPDQÕQ� JHUoHNOHúWL÷L� DQGD�
WHVSLW�HGLOHQ�JHULOLP�GH÷HUL�1HZWRQ��1��FLQVLQGHQ�ND\GHGLOP�
Lú�YH�KHU�ELU�|UQH÷LQ�|Oo�OHQ�ER\XWODUÕ�LOH�KHVDSODQDQ�ED÷ODQ�
PD� \�]H\� DODQÕ� LOH� E|O�QHUHN� PHJDSDVFDO� �03D�� ELULPLQH�
G|Q�úW�U�OP�úW�U�
0LNURJHULOLP� ED÷ODQPD� GD\DQÕPÕ� WHVWLQGHQ� VRQUD� UH]LQ�
VLPDQ�GHQWLQ�DUD�\�]H\L�����[�E�\�WPHOL�ELU�GHQWDO� ORRS� LOH�
LQFHOHQPLú�YH�EDúDUÕVÕ]OÕN�WLSOHUL�ND\GHGLOPLúWLU��%DúDUÕVÕ]OÕN�
WLSOHUL�DGH]LY�WLS�EDúDUÕVÕ]OÕN��UH]LQ�VLPDQGD�NRKH]LY�EDúDUÕVÕ�
]OÕN�� GHQWLQGH� NRKH]LY� EDúDUÕVÕ]OÕN� YH� NDUÕúÕN� �PL[�� WLS�
EDúDUÕVÕ]OÕN�RODUDN�VÕQÕIODQGÕUÕOPÕúWÕU��

ʈ[\I\Q[\QS[MT�)VITQb�
0LNURJHULOLP�ED÷ODQPD�GD\DQÕPÕ�WHVWL�VRQXFXQGD�HOGH�HGLOHQ�
ED÷ODQPD�GD\DQÕPÕ�GH÷HUOHULQLQ�LQFHOHQPHVL�LoLQ�6366�Y���
IRU� 0DF� SURJUDPÕ� NXOODQÕOPÕúWÕU�� 'H÷HUOHULQ� GD÷ÕOÕPODUÕ�
.ROPRJURY�6PLUQRY�YH�6DSKLUR�:LONV�WHVWL�LOH�GH÷HUOHQGLULO�
GLNWHQ� VRQUD� WHN� \|QO�� YDU\DQV� DQDOL]L� �$129$�� WHVWL� YH�
JUXSODU� DUDVÕQGDNL� IDUNOÕOÕNODU� LoLQ� 7XNH\� +6'� oRNOX�
NDUúÕODúWÕUPD� WHVWL� YH� ED÷ÕPVÕ]� |UQHNOHU� W�WHVWL� LOH� YHULOHULQ�
DQDOL]L�JHUoHNOHúWLULOPLúWLU��$QODPOÕOÕN�G�]H\L�P  ������RODUDN�
EHOLUOHQPLúWLU�

BULGULAR
�7%6� WHVWLQGH�� X\JXODQDQ� \�]H\� LúOHPOHULQH� J|UH� UH]LQ�
VLPDQODUÕQ� GHQWLQ� LOH� DUDVÕQGDNL� ED÷ODQPD� GD\DQÕPÕ� 03D�
GH÷HUOHUL\OH� LQFHOHQPLúWLU�� .ROPRJRURY�6PLUQRY� YH� 6DSKL�
UR�:LONV� WHVWLQH� J|UH� YHULOHULQ� QRUPDO� GD÷ÕOÕPGD� ROGX÷X�
J|]OHQPLúWLU�� %D÷ÕPVÕ]� JUXSODU� DUDVÕ� \DSÕODQ� WHN� \|QO��
YDU\DQV� DQDOL]LQLQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNOHULQH� J|UH�� IDUNOÕ�
UH]LQ� VLPDQODUÕQ� GHQWLQH� ED÷ODQPDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�IDUNOÕOÕNODU�EXOXQPXúWXU��P ���������6LPDQ�JUXSODUÕQD�
DLW�RUWDODPD�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�YH�VWDQGDUW�VDSPD�
GH÷HUOHUL� 7DEOR� �¶GH� YH� JUXSODU� DUDVÕQGDNL� LVWDWLVWLNVHO�
IDUNOÕOÕNODU�ùHNLO��¶�GH�J|VWHULOPLúWLU�
*UXSODUD� DLW� GHQWLQGHNL� PLNURJHULOLP� ED÷ODQPD� GD\DQÕPÕ�
GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD� HQ� \�NVHN� ED÷ODQPD� GD\DQÕPÕ�
GH÷HUL�NRQWDPLQH�ROPDPÕú�3DQDYLD�9���*UXS��$��JUXEXQGD�
J|]OHQPLúWLU��%XQX�5HO\;�8�����7(���*UXS��$��YH�*�&HP�
9HQHHU� �*UXS��$�� UH]LQ� VLPDQODUÕQÕQ� L]OHGL÷L� YH� EX��� JUXS�
DUDVÕQGD�ED÷ODQPD�GH÷HUOHUL�DoÕVÕQGDQ�DQODPOÕ�ELU�IDUN�EXOXQ�
PDGÕ÷Õ� WHVSLW� HGLOPLúWLU� �P !� ������� .RQWDPLQH� ROPDPÕú�
3DQDYLD� )� ���� �*UXS� �$�� JUXEXQGDNL� ED÷ODQPD� GD\DQÕP�
GH÷HUOHUL��)XMLFHP�(YROYH� �*UXS��$��YH�5HO\;�8���� �6(��
�*UXS��$�¶GHQ�GDKD�\�NVHN�ED÷ODQPD�GD\DQÕPÕ�J|VWHUPHV�
LQH� UD÷PHQ� DUDODUÕQGDNL� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
EXOXQPDPÕúWÕU��P  !�������
7�P�JUXSODU�DUDVÕQGD�HQ�G�ú�N�ED÷ODQPD�GD\DQÕPÕ�GH÷HULQL�
W�N�U�NOH� NRQWDPLQH� ROPXú� )XMLFHP� (YROYH� �*UXS� �%��
J|VWHUGL�YH�GL÷HU�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�IDUNOÕ\GÕ��P  < 
������� 7�N�U�N� LOH� NRQWDPLQH� ROPXú� GHQWLQ� \�]H\OHULQH�
ED÷ODQPDGD�5HO\;�8���� �*UXS� �%�� YH� 3DQDYLD�9�� �*UXS�
�%��GÕúÕQGDNL�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�

HQ�\�NVHN�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�*�&HP�9HQHHU��*UXS�
�%�¶GH�J|]OHQPLúWLU��P  ���������
*UXSODUÕQ� NHQGL� LoHULVLQGH� W�N�U�N� NRQWDPLQDV\RQXQXQ�
HWNLVLQH� EDNWÕ÷ÕPÕ]GD�� )XMLFHP� (YROYH� �*UXS� ���� 5HO\;�
8���� �7(�� �*UXS� ��� YH� 3DQDYLD�9�� �*UXS� ��� JUXSODUÕQGD�
W�N�U�N� NRQWDPLQDV\RQX� ED÷ODQPD� GD\DQÕPÕQÕ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�GHUHFHGH�G�ú�UG�÷���P  ��������GL÷HU�JUXSODU�
GD�LVH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�GH÷LúLNOLN�J|VWHUPHGL÷L�
EHOLUOHQPLúWLU��P !�������
7HVW� HGLOHQ� JUXSODUGD� HOGH� HGLOHQ� EDúDUÕVÕ]OÕN� WLSOHULQH� DLW�
VD\ÕVDO�GD÷ÕOÕP�JUDILNVHO�RODUDN�ùHNLO���YH��¶GH�J|VWHULOPLúWLU��
.RQWDPLQH�ROPDPÕú�JUXSODUGD�HQ�oRN�RUWD\D�oÕNDQ�EDúDUÕVÕ�
]OÕN�WLSL�DGH]LY�EDúDUÕVÕ]OÕN�RODUDN�ND\GHGLOPLúWLU��7�N�U�N�LOH�
NRQWDPLQH�ROPXú�JUXSODUGD�GD�HQ�oRN�RUWD\D�oÕNDQ�EDúDUÕVÕ�
]OÕN� WLSL� DGH]LY� EDúDUÕVÕ]OÕN� RODUDN� EHOLUOHQPLúWLU�� )XMLFHP�
(YROYH�JUXEXQGDNL��*UXS��%��|UQHNOHULQ�WDPDPÕQGD�DGH]LY�
EDúDUÕVÕ]OÕN�VDSWDQPÕúWÕU��%�W�Q�WHVW�JUXSODUÕQGD�HQ�oRN�RUWD\D�
oÕNDQ�EDúDUÕVÕ]OÕN� WLSL�DGH]LY� WLS�EDúDUÕVÕ]OÕN�ROPXúWXU��7�P�
WHVW� JUXSODUÕQGD� HQ� D]� J|U�OHQ� EDúDUÕVÕ]OÕN� WLSL� LVH� GHQWLQGH�
NRKH]LY�WLS�EDúDUÕVÕ]OÕN�ROPXúWXU�

<):<1̪5)
%X� oDOÕúPDGD� �� IDUNOÕ� UH]LQ� VLPDQÕQ� W�N�U�N� LOH� NRQWDPLQH�
ROPXú� \D� GD� ROPDPÕú� |UQHNOHULQLQ� GHQWLQH� ED÷ODQPD�
GD\DQÕPODUÕ�DUDVÕQGDNL�IDUNOÕOÕNODU�EHOLUOHQPLú�YH�DGH]\RQGDQ�
|QFH�W�N�U�N�NRQWDPLQDV\RQXQ�GHQWLQH�ED÷ODQPD�GD\DQÕPÕ�
QD�HWNLVL�LQFHOHQPLúWLU�
(OGH� HGLOHQ� EXOJXODU� GR÷UXOWXVXQGD�� W�N�U�N� NRQWDPL�
QDV\RQXQ�GHQWLQH�ED÷ODQPD�GD\DQÕPODUÕQÕ�HWNLOHGL÷L�EXOXQ�
PXú� YH� EX� VHEHSOH� LON� VÕIÕU� KLSRWH]� UHGGHGLOPLúWLU�� %HQ]HU�
úHNLOGH�YHULOHULQ�DQDOL]�HGLOPHVL�VRQXFXQGD�UH]LQ�VLPDQODUÕQ�
IDUNOÕ�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�J|VWHUGLNOHUL�EHOLUOHQPLú�
YH�LNLQFL�VÕIÕU�KLSRWH]�GH�UHGGHGLOPLúWLU�
øQGLUHNW� UHVWRUDV\RQODUÕQ� VLPDQWDV\RQXQGD� NXOODQÕODQ� SHN�
oRN�UH]LQ�VLPDQ�ROPDVÕQD�UD÷PHQ�J�Q�P�]GH�HQ�oRN�WHUFLK�
HGLOHQOHU�� DGH]LY� VLVWHPOHUOH� ELUOLNWH� NXOODQÕODQ� JHOHQHNVHO�
UH]LQ� VLPDQODU� YH� DGH]LYH� LKWL\Do� GX\PD\DQ� WHN� DúDPDGD�
X\JXODQDELOHQ�VHOI�DGH]LY�UH]LQ�VLPDQODUGÕU��5H]LQ�VLPDQODU��
NÕUÕOPD� GD\DQÕPODUÕQÕQ� \�NVHN� ROPDVÕ� YH� UHWDQVL\RQODUÕQÕQ�
GL÷HU�VLPDQODUGDQ�GDKD�L\L�ROPDVÕ�QHGHQL\OH�LQGLUHNW�UHVWRUD�
V\RQODUÕQ� VLPDQWDV\RQXQGD� X\JXQ� VHoHQHN� RODUDN� NDEXO�

%DUXWoXJLO�d��YH�DUN� $NG�'Lú�+HN�'�����������

��

HGLOPHNWH�YH�EDúDUÕOÕ�EL\RPHNDQLN�GDYUDQÕú�VHUJLOHPHNWHGLU�
��������� 5H]LQ� VLPDQODU� VHOI�HWFK� \D� GD� WRWDO�HWFK� DGH]LY�
VLVWHPOHUOH� ELUOLNWH� NXOODQÕOGÕNODUÕQGD� IDUNOÕ� ED÷ODQPD�
GD\DQÕPÕ�VHUJLOH\HELOPHNWHGLU��6HOI�HWFK�VLVWHPOHU��WRWDO�HWFK�
VLVWHPOHUH� J|UH� GDKD� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHULU��
DQFDN� NXOODQÕPÕ� NROD\� ROGX÷X� LoLQ� GLú� KHNLPOHUL� DUDVÕQGD�
VÕNoD�WHUFLK�HGLOPHNWHGLU��5H]LQ�VLPDQODU�VLPDQWH�HGLOPHGHQ�
|QFH�\�]H\H�\DSÕODQ�|Q�LúOHPOHU�]DPDQ�DOÕFÕ�ROGX÷XQGDQ�YH�
WHNQLN� KDVVDVL\HW� JHUHNWLUGL÷LQGHQ� GROD\Õ�� VHOI�DGH]LY� UH]LQ�
VLPDQODU�JHOLúWLULOPLúWLU����������6HOI�DGH]LY�UH]LQ�VLPDQODUÕQ�
JHOHQHNVHO�DGH]LY�UH]LQ�VLVWHPOHUH�J|UH�L\L�ELU�WHGDYL�VHoHQH÷L�
ROXS�ROPDGÕ÷Õ�NRQXVXQGD�D]�VD\ÕGD�oDOÕúPD�UDSRU�HGLOPLúWLU��
�����%X�QHGHQOH�EX�oDOÕúPDGD��ELUL�VHOI�DGH]LY�ROPDN��]HUH���
GXDO�FXUH�UH]LQ�VLPDQ����OLJKW�FXUH�UH]LQ�VLPDQ�YH���VHOI�FXUH�
UH]LQ� VLPDQ� NXOODQÕOPÕúWÕU��$ER�+DPDU� YH� DUN�� ����� 5HO\;�
8���¶LQ� GHQWLQ� \�]H\LQH� ED÷ODQWÕ� GD\DQÕPÕQÕ� LQFHOHGLNOHUL�
ELU�oDOÕúPDGD�EX�VLPDQÕ�VHOI�HWFK�UH]LQ�VLPDQ�RODUDN�3DQDYLD�
)�����YH�JHOHQHNVHO�FDP�L\RQRPHU�VLPDQ�RODUDN�.HWDF�&HP�
0D[LFDS� LOH� ED÷ODQPD� GD\DQÕPÕ� DoÕVÕQGDQ�
NDUúÕODúWÕUPÕúODUGÕU�� 5HO\� ;� 8� ���¶LQ� 3DQDYLD� LOH� EHQ]HU�
VRQXoODU� YHUGL÷L�� JHOHQHNVHO� FDP� L\RQRPHUGHQ� LVH� GHQWLQH�
|QHPOL� GHUHFHGH� \�NVHN� ED÷ODQPD� GD\DQÕPÕ� J|VWHUGL÷L�
J|U�OP�úW�U�� %X� oDOÕúPDGD� GD� HOGH� HGLOHQ� ȝ7%6� GH÷HUOHUL�
VRQXFXQGD� GD� 5HO\;� 8���¶�Q�� 3DQDYLD� )� ���� LOH� EHQ]HU�

VRQXoODU� YHUGL÷L�� HQ� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHUHQ�
)XMLFHP�(YROYH¶GHQ� LVH� GDKD� \�NVHN� ED÷ODQPD�GH÷HUOHULQH�
VDKLS�ROGX÷X�J|U�OP�úW�U��$QFDN��EX���UH]LQ�VLPDQ�DUDVÕQGD�
NL� IDUNOÕOÕNODU� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� EXOXQPDPÕúWÕU��
%XQXQ� QHGHQL� RODUDN�� 5HO\;� 8���¶�Q� EDúODQJÕo� S+¶QÕQ�
G�ú�N�ROPDVÕQD�UD÷PHQ�GHQWLQ�\�]H\LQGH�EHOLUJLQ�ELU�GHPLQ�
HUDOL]DV\RQ� PH\GDQD� JHWLUHPHGL÷L� LoLQ� ROXúWXUGX÷X� KLEULW�
WDEDNDQÕQ�]D\ÕI�ROPDVÕ�J|VWHULOHELOLU�������%LU�UH]LQ�VLPDQÕQ�
NLP\DVDO�RODUDN�VHUWOHúPHVL�ED÷�GD\DQÕPÕQÕ�ÕúÕNOD�VHUWOHúPHV�
LQH� RUDQOD� ���� LOH� ���� DUDVÕQGD� G�ú�UPHNWHGLU� ������
3HXW]IHOGW������EX�ELOJLQLQ�DNVLQH�GHQWLQH�HQ�L\L�ED÷ODQPDQÕQ�
NLP\DVDO� VHUWOHúHQ� UH]LQ� VLPDQODU� LOH� ROGX÷XQX� ELOGLUPLúWLU��
%X� oDOÕúPDGD� NXOODQÕODQ� NLP\DVDO� \ROOD� VHUWOHúHQ� )XMLFHP�
(YROYH� UH]LQ� VLPDQÕ� LVH�� |QFHNL� oDOÕúPDODUÕQ� VRQXoODUÕQD�
EHQ]HU� úHNLOGH� ÕúÕNOD� VHUWOHúHQ�YH�GXDO�FXUH�SROLPHUL]H�RODQ�
GL÷HU� VLPDQODUGDQ� GDKD� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHU�
PLúWLU���������
6HOI�HWFK�DGH]LYOHU��GHPLQHUDOL]H�GHQWLQH�WDP�RODUDN�SHQHWUH�
RODPDGÕNODUÕ�LoLQ�\HWHUOL�KLEULW�WDEDNDVÕ�ROXúWXUDPDPD�ULVNLQL�
WDúÕUODU�YH�GHQWLQL�IDUNOÕ�DJUHVLIOLNOHUGH�GHPLQHUDOL]H�HWPHOHUL�
V|]� NRQXVXGXU� ������ %X� oDOÕúPDGD� 5HO\;� 8���� VHOI�HWFK�
DGH]LY�X\JXODPDVÕQÕQ��5HO\;�8����WRWDO�HWFK�X\JXODPDVÕQ�
GDQ� GDKD� G�ú�N� GH÷HUOHU� YHUPHVLQLQ� QHGHQL�� EX� DGH]LYLQ�
GHQWLQH� DVLW� X\JXODPDVÕ� NDGDU� L\L� SHQHWUH� RODPDPDVÕQGDQ�

ND\QDNODQDELOLU�� %XQGDQ� GROD\Õ� oDOÕúPDPÕ]GD�� 5HO\;�
8���¶�Q�DVLWOHPHGHQ�VRQUD�X\JXODQPDVÕ�GHQWLQH�ED÷ODQPD\Õ�
DUWWÕUPÕúWÕU�
7�N�U�N� NRQWDPLQDV\RQX�� NOLQLNWH� HQ� oRN� NDUúÕODúÕODQ�
NRQWDPLQDV\RQ� W�U�G�U�� .DYLWH� NHQDUODUÕQÕQ� JLQJLYDO� GRNX�
ODUÕQ� DOWÕQGD� NDOGÕ÷Õ� YH� UXEEHUGDP� NXOODQÕPÕQÕQ� P�PN�Q�
ROPDGÕ÷Õ� GXUXPODUGD� oDOÕúPD� VDKDVÕQÕQ� W�N�U�N� YH\D� NDQOD�
NRQWDPLQDV\RQX� DGH]\RQX� HWNLOHPHNWHGLU� ������ 7�N�U�N�
NRQWDPLQDV\RQXQXQ� DGH]LY� VLVWHPOHULQ� GHQWLQH� ED÷ODQPD�
GD\DQÕPODUÕ� �]HULQH� HWNLVLQLQ�GH÷HUOHQGLULOGL÷L� oDOÕúPDODUGD�
IDUNOÕ�VRQXoODU�HOGH�HGLOPLú�YH�ILNLU�ELUOL÷LQH�YDUÕODPDPÕúWÕU�
���������%X�QHGHQOH�EX�oDOÕúPDGD�NOLQLN�NXOODQÕP�J�QFHOOL÷L�
QL�NRUX\DQ���IDUNOÕ�UH]LQ�VLPDQÕQ��IDUNOÕ�X\JXODPD�EDVDPDN�
ODUÕQGD�W�N�U�N�NRQWDPLQDV\RQXQD�PDUX]�EÕUDNÕODUDN�GHQWLQH�
ED÷ODQPD�GD\DQÕPODUÕ��]HULQH�HWNLOHUL� DUDúWÕUÕOPÕúWÕU��.DQFD�
�����\DSWÕ÷Õ�oDOÕúPDGD��DVLW�X\JXODQPÕú�\�]H\OHULQ�W�N�U�NOH�
NRQWDPLQDV\RQX�VRQXFX�DGH]LY�VLVWHPOHULQ�GHQWLQH�ED÷ODQPD�
GD\DQÕP�GH÷HUOHULQL�G�ú�UG�÷��UDSRU�HGLOPLúWLU��$VLW�X\JXOD�
PDVÕQÕQ� DUGÕQGDQ� W�N�U�NOH� NRQWDPLQH� RODQ� \�]H\OHUGH�
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%XHKOHU��/DNH�%OXII��,/��$%'��NXOODQÕODUDN�GHQWLQ�\�]H\OHUL�
QLQ� DoÕ÷D� oÕNDUÕOPDVÕ� LoLQ� W�P� GLúOHU� ���� RNOX]DO� NÕVÕPGDQ�
KRUL]RQWDO� RODUDN� NHVLOPLúWLU��$oÕ÷D� oÕNDUÕODQ� GHQWLQ� \�]H\�
OHUL��KRPRMHQ�ELU�VPHDU�WDEDNDVÕ�HOGH�HWPHN�LoLQ�VÕUDVÕ\OD������
����YH�����JULW�VLOLNRQ�NDUELG�]ÕPSDUD�ND÷ÕWODU�\DUGÕPÕ\OD�YH�
VX� LUULJDV\RQX� DOWÕQGD� G�]OHúWLULOPLúWLU�� 'DKD� VRQUD� GLúOHU�
W�N�U�N� NRQWDPLQDV\RQXQD� J|UH� �� DOW� JUXED� YH� DUGÕQGDQ�
NXOODQÕODFDN� UH]LQ� VLPDQ� YH� X\JXODQDFDN� DVLWOHPH�
SURVHG�U�QH�J|UH��� DOW� JUXED� D\UÕOPÕú�YH�KHU�ELU� DOW� JUXSWD�

WRSODP���GLú�RODFDN�úHNLOGH�UDVWJHOH�GD÷ÕWÕOPÕúWÕU��7DEOR��¶GH�
J|VWHULOHQ� úHNLOOHUGH� oDOÕúPD� JUXSODUÕ� EHOLUOHQPLú� YH� W�P�
PDWHU\DOOHULQ��UHWLFLOHULQLQ�|QHULOHULQH�ED÷OÕ�NDOÕQDUDN�LúOHP�
OHU� JHUoHNOHúWLULOPLú� YH� UH]LQ� VLPDQODU� GHQWLQ� \�]H\OHULQH�
�[�[��PP�E�\�NO�÷�QGH�GDKD�|QFHGHQ�KD]ÕUODQPÕú�VLOLNRQ�
NDOÕSODU�NXOODQÕODUDN�\HUOHúWLULOPLúWLU�

AIXIa� <�S�Z�S� 0IbÜZTIVUI[Ü� ^M� <�S�Z�S�
Kontaminasyonu Prosedürü
gUQHNOHULQ� W�N�U�N� NRQWDPLQDV\RQXQD� PDUX]� EÕUDNÕOPDVÕ�
LoLQ� \DSD\� W�N�U�N� KD]ÕUODQPÕúWÕU�� <DSD\� W�N�U�N� LoLQ� úX�
IRUP�O�NXOODQÕOPÕúWÕU� �����\DNODúÕN�RODUDN��/�\DSD\�W�N�U�N�
HOGH�HGHELOPHN�LoLQ������PJ�1D)�������PJ�1D&O���������PJ�
&D&OĢ�� ���� PJ�0J&OĢ� ��+Ģ2��� ������� PJ� .&O�� ����� PJ�
&+ģ&22.������PJ�.ģ32Ĥ� ��+Ģ2�������P/�+ģ32Ĥ� �������
���� PPRO� 1D2+� NDUÕúÕPÕ� KD]ÕUODQPÕúWÕU�� 7�P� PDO]HPHOHU�
PDQ\HWLN� NDUÕúWÕUÕFÕ� LOH� EHUUDNOÕN� HOGH� HGLOLQFH\H� NDGDU�
NDUÕúWÕUÕOGÕNWDQ�VRQUD�S+�PHWUH�NXOODQÕODUDN� W�N�U�÷�Q�S+¶Õ�
|Oo�OP�úW�U��S+¶ÕQÕQ�������RODUDN�D\DUODQPDVÕ�LoLQ�o|]HOWL\H�
���P/�����0�1D2+� LODYH�HGLOPLúWLU� �����+D]ÕUODQDQ�\DSD\�
W�N�U�N�RWRNODYGD��7RP\�0RGHO�6;����(�$XWRFODYH��-DSRQ�
\D��VWHULO�HGLOPLú�YH�KHU�����P/¶\H�����PJ�RODFDN�úHNLOGH�7LS�
,,� P�VLQ� �6LJPD�$OGULFK� &KHPLH� *PE+�� 'HLVHQKRIHQ��
$OPDQ\D��LODYH�HGLOPLúWLU�
7D]H� RODUDN� KD]ÕUODQDQ� \DSD\� W�N�U�N�� W�N�U�N� NRQWDPLQH�

JUXSODUGD�� GHQWLQ� \�]H\OHULQH� ELU� DSOLNDW|U� IÕUoD� \DUGÕPÕ\OD�
��� VQ� ER\XQFD�X\JXODQPÕú� YH� DUGÕQGDQ���� VQ� GLVWLOH� VX� LOH�
\ÕNDQÕS�KDILI�KDYD�LOH�NXUXWXOPXúWXU�

5QSZWOMZQTQU� *IɦTIVUI� ,IaIVÜUÜ� ��<*;��
Testi
+D]ÕUODQDQ�W�P�|UQHNOHU��VX�VR÷XWPDVÕ�DOWÕQGD�G�ú�N�GHYLUOL�
KDVVDV�NHVPH�FLKD]Õ�LOH�ELU�XFX�UH]LQ�VLPDQ��GL÷HU�XFX�NRURQDO�
GHQWLQ� RODQ� \DNODúÕN� �[�� PP� ER\XWODUÕQGD� oXEXNODU� HOGH�
HWPHN�LoLQ�NHVLOPLú�YH�KHU�JUXSWDQ����DGHW�oXEXN�HOGH�HGLOP�
LúWLU�� (OGH� HGLOHQ� oXEXNODUÕQ� ER\XWODUÕ� GLMLWDO� NXPSDV� LOH�
|Oo�OHUHN�D\UÕ�D\UÕ�ND\GHGLOGLNWHQ�VRQUD�KHU�ELU�oXEXN�VL\DQR�
DNULODW�DGH]LY�LOH�WHVW�FLKD]ÕQÕQ�DSDUDWÕQD�VDELWOHQPLúWLU���WEV�
WHVW�FLKD]Õ�LOH������PP�GN�VDELW�KÕ]GD�NRSPD�JHUoHNOHúLQFH\H�
NDGDU� NXYYHW� X\JXODQPÕúWÕU�� .RSPDQÕQ� JHUoHNOHúWL÷L� DQGD�
WHVSLW�HGLOHQ�JHULOLP�GH÷HUL�1HZWRQ��1��FLQVLQGHQ�ND\GHGLOP�
Lú�YH�KHU�ELU�|UQH÷LQ�|Oo�OHQ�ER\XWODUÕ�LOH�KHVDSODQDQ�ED÷ODQ�
PD� \�]H\� DODQÕ� LOH� E|O�QHUHN� PHJDSDVFDO� �03D�� ELULPLQH�
G|Q�úW�U�OP�úW�U�
0LNURJHULOLP� ED÷ODQPD� GD\DQÕPÕ� WHVWLQGHQ� VRQUD� UH]LQ�
VLPDQ�GHQWLQ�DUD�\�]H\L�����[�E�\�WPHOL�ELU�GHQWDO� ORRS� LOH�
LQFHOHQPLú�YH�EDúDUÕVÕ]OÕN�WLSOHUL�ND\GHGLOPLúWLU��%DúDUÕVÕ]OÕN�
WLSOHUL�DGH]LY�WLS�EDúDUÕVÕ]OÕN��UH]LQ�VLPDQGD�NRKH]LY�EDúDUÕVÕ�
]OÕN�� GHQWLQGH� NRKH]LY� EDúDUÕVÕ]OÕN� YH� NDUÕúÕN� �PL[�� WLS�
EDúDUÕVÕ]OÕN�RODUDN�VÕQÕIODQGÕUÕOPÕúWÕU��

��

ʈ[\I\Q[\QS[MT�)VITQb�
0LNURJHULOLP�ED÷ODQPD�GD\DQÕPÕ�WHVWL�VRQXFXQGD�HOGH�HGLOHQ�
ED÷ODQPD�GD\DQÕPÕ�GH÷HUOHULQLQ�LQFHOHQPHVL�LoLQ�6366�Y���
IRU� 0DF� SURJUDPÕ� NXOODQÕOPÕúWÕU�� 'H÷HUOHULQ� GD÷ÕOÕPODUÕ�
.ROPRJURY�6PLUQRY�YH�6DSKLUR�:LONV�WHVWL�LOH�GH÷HUOHQGLULO�
GLNWHQ� VRQUD� WHN� \|QO�� YDU\DQV� DQDOL]L� �$129$�� WHVWL� YH�
JUXSODU� DUDVÕQGDNL� IDUNOÕOÕNODU� LoLQ� 7XNH\� +6'� oRNOX�
NDUúÕODúWÕUPD� WHVWL� YH� ED÷ÕPVÕ]� |UQHNOHU� W�WHVWL� LOH� YHULOHULQ�
DQDOL]L�JHUoHNOHúWLULOPLúWLU��$QODPOÕOÕN�G�]H\L�P  ������RODUDN�
EHOLUOHQPLúWLU�

BULGULAR
�7%6� WHVWLQGH�� X\JXODQDQ� \�]H\� LúOHPOHULQH� J|UH� UH]LQ�
VLPDQODUÕQ� GHQWLQ� LOH� DUDVÕQGDNL� ED÷ODQPD� GD\DQÕPÕ� 03D�
GH÷HUOHUL\OH� LQFHOHQPLúWLU�� .ROPRJRURY�6PLUQRY� YH� 6DSKL�
UR�:LONV� WHVWLQH� J|UH� YHULOHULQ� QRUPDO� GD÷ÕOÕPGD� ROGX÷X�
J|]OHQPLúWLU�� %D÷ÕPVÕ]� JUXSODU� DUDVÕ� \DSÕODQ� WHN� \|QO��
YDU\DQV� DQDOL]LQLQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNOHULQH� J|UH�� IDUNOÕ�
UH]LQ� VLPDQODUÕQ� GHQWLQH� ED÷ODQPDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�IDUNOÕOÕNODU�EXOXQPXúWXU��P ���������6LPDQ�JUXSODUÕQD�
DLW�RUWDODPD�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�YH�VWDQGDUW�VDSPD�
GH÷HUOHUL� 7DEOR� �¶GH� YH� JUXSODU� DUDVÕQGDNL� LVWDWLVWLNVHO�
IDUNOÕOÕNODU�ùHNLO��¶�GH�J|VWHULOPLúWLU�
*UXSODUD� DLW� GHQWLQGHNL� PLNURJHULOLP� ED÷ODQPD� GD\DQÕPÕ�
GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD� HQ� \�NVHN� ED÷ODQPD� GD\DQÕPÕ�
GH÷HUL�NRQWDPLQH�ROPDPÕú�3DQDYLD�9���*UXS��$��JUXEXQGD�
J|]OHQPLúWLU��%XQX�5HO\;�8�����7(���*UXS��$��YH�*�&HP�
9HQHHU� �*UXS��$�� UH]LQ� VLPDQODUÕQÕQ� L]OHGL÷L� YH� EX��� JUXS�
DUDVÕQGD�ED÷ODQPD�GH÷HUOHUL�DoÕVÕQGDQ�DQODPOÕ�ELU�IDUN�EXOXQ�
PDGÕ÷Õ� WHVSLW� HGLOPLúWLU� �P !� ������� .RQWDPLQH� ROPDPÕú�
3DQDYLD� )� ���� �*UXS� �$�� JUXEXQGDNL� ED÷ODQPD� GD\DQÕP�
GH÷HUOHUL��)XMLFHP�(YROYH� �*UXS��$��YH�5HO\;�8���� �6(��
�*UXS��$�¶GHQ�GDKD�\�NVHN�ED÷ODQPD�GD\DQÕPÕ�J|VWHUPHV�
LQH� UD÷PHQ� DUDODUÕQGDNL� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
EXOXQPDPÕúWÕU��P  !�������
7�P�JUXSODU�DUDVÕQGD�HQ�G�ú�N�ED÷ODQPD�GD\DQÕPÕ�GH÷HULQL�
W�N�U�NOH� NRQWDPLQH� ROPXú� )XMLFHP� (YROYH� �*UXS� �%��
J|VWHUGL�YH�GL÷HU�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�IDUNOÕ\GÕ��P  < 
������� 7�N�U�N� LOH� NRQWDPLQH� ROPXú� GHQWLQ� \�]H\OHULQH�
ED÷ODQPDGD�5HO\;�8���� �*UXS� �%�� YH� 3DQDYLD�9�� �*UXS�
�%��GÕúÕQGDNL�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�

HQ�\�NVHN�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�*�&HP�9HQHHU��*UXS�
�%�¶GH�J|]OHQPLúWLU��P  ���������
*UXSODUÕQ� NHQGL� LoHULVLQGH� W�N�U�N� NRQWDPLQDV\RQXQXQ�
HWNLVLQH� EDNWÕ÷ÕPÕ]GD�� )XMLFHP� (YROYH� �*UXS� ���� 5HO\;�
8���� �7(�� �*UXS� ��� YH� 3DQDYLD�9�� �*UXS� ��� JUXSODUÕQGD�
W�N�U�N� NRQWDPLQDV\RQX� ED÷ODQPD� GD\DQÕPÕQÕ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�GHUHFHGH�G�ú�UG�÷���P  ��������GL÷HU�JUXSODU�
GD�LVH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�GH÷LúLNOLN�J|VWHUPHGL÷L�
EHOLUOHQPLúWLU��P !�������
7HVW� HGLOHQ� JUXSODUGD� HOGH� HGLOHQ� EDúDUÕVÕ]OÕN� WLSOHULQH� DLW�
VD\ÕVDO�GD÷ÕOÕP�JUDILNVHO�RODUDN�ùHNLO���YH��¶GH�J|VWHULOPLúWLU��
.RQWDPLQH�ROPDPÕú�JUXSODUGD�HQ�oRN�RUWD\D�oÕNDQ�EDúDUÕVÕ�
]OÕN�WLSL�DGH]LY�EDúDUÕVÕ]OÕN�RODUDN�ND\GHGLOPLúWLU��7�N�U�N�LOH�
NRQWDPLQH�ROPXú�JUXSODUGD�GD�HQ�oRN�RUWD\D�oÕNDQ�EDúDUÕVÕ�
]OÕN� WLSL� DGH]LY� EDúDUÕVÕ]OÕN� RODUDN� EHOLUOHQPLúWLU�� )XMLFHP�
(YROYH�JUXEXQGDNL��*UXS��%��|UQHNOHULQ�WDPDPÕQGD�DGH]LY�
EDúDUÕVÕ]OÕN�VDSWDQPÕúWÕU��%�W�Q�WHVW�JUXSODUÕQGD�HQ�oRN�RUWD\D�
oÕNDQ�EDúDUÕVÕ]OÕN� WLSL�DGH]LY� WLS�EDúDUÕVÕ]OÕN�ROPXúWXU��7�P�
WHVW� JUXSODUÕQGD� HQ� D]� J|U�OHQ� EDúDUÕVÕ]OÕN� WLSL� LVH� GHQWLQGH�
NRKH]LY�WLS�EDúDUÕVÕ]OÕN�ROPXúWXU�

<):<1̪5)
%X� oDOÕúPDGD� �� IDUNOÕ� UH]LQ� VLPDQÕQ� W�N�U�N� LOH� NRQWDPLQH�
ROPXú� \D� GD� ROPDPÕú� |UQHNOHULQLQ� GHQWLQH� ED÷ODQPD�
GD\DQÕPODUÕ�DUDVÕQGDNL�IDUNOÕOÕNODU�EHOLUOHQPLú�YH�DGH]\RQGDQ�
|QFH�W�N�U�N�NRQWDPLQDV\RQXQ�GHQWLQH�ED÷ODQPD�GD\DQÕPÕ�
QD�HWNLVL�LQFHOHQPLúWLU�
(OGH� HGLOHQ� EXOJXODU� GR÷UXOWXVXQGD�� W�N�U�N� NRQWDPL�
QDV\RQXQ�GHQWLQH�ED÷ODQPD�GD\DQÕPODUÕQÕ�HWNLOHGL÷L�EXOXQ�
PXú� YH� EX� VHEHSOH� LON� VÕIÕU� KLSRWH]� UHGGHGLOPLúWLU�� %HQ]HU�
úHNLOGH�YHULOHULQ�DQDOL]�HGLOPHVL�VRQXFXQGD�UH]LQ�VLPDQODUÕQ�
IDUNOÕ�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�J|VWHUGLNOHUL�EHOLUOHQPLú�
YH�LNLQFL�VÕIÕU�KLSRWH]�GH�UHGGHGLOPLúWLU�
øQGLUHNW� UHVWRUDV\RQODUÕQ� VLPDQWDV\RQXQGD� NXOODQÕODQ� SHN�
oRN�UH]LQ�VLPDQ�ROPDVÕQD�UD÷PHQ�J�Q�P�]GH�HQ�oRN�WHUFLK�
HGLOHQOHU�� DGH]LY� VLVWHPOHUOH� ELUOLNWH� NXOODQÕODQ� JHOHQHNVHO�
UH]LQ� VLPDQODU� YH� DGH]LYH� LKWL\Do� GX\PD\DQ� WHN� DúDPDGD�
X\JXODQDELOHQ�VHOI�DGH]LY�UH]LQ�VLPDQODUGÕU��5H]LQ�VLPDQODU��
NÕUÕOPD� GD\DQÕPODUÕQÕQ� \�NVHN� ROPDVÕ� YH� UHWDQVL\RQODUÕQÕQ�
GL÷HU�VLPDQODUGDQ�GDKD�L\L�ROPDVÕ�QHGHQL\OH�LQGLUHNW�UHVWRUD�
V\RQODUÕQ� VLPDQWDV\RQXQGD� X\JXQ� VHoHQHN� RODUDN� NDEXO�

%DUXWoXJLO�d��YH�DUN�$NG�'Lú�+HN�'�����������

HGLOPHNWH�YH�EDúDUÕOÕ�EL\RPHNDQLN�GDYUDQÕú�VHUJLOHPHNWHGLU�
��������� 5H]LQ� VLPDQODU� VHOI�HWFK� \D� GD� WRWDO�HWFK� DGH]LY�
VLVWHPOHUOH� ELUOLNWH� NXOODQÕOGÕNODUÕQGD� IDUNOÕ� ED÷ODQPD�
GD\DQÕPÕ�VHUJLOH\HELOPHNWHGLU��6HOI�HWFK�VLVWHPOHU��WRWDO�HWFK�
VLVWHPOHUH� J|UH� GDKD� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHULU��
DQFDN� NXOODQÕPÕ� NROD\� ROGX÷X� LoLQ� GLú� KHNLPOHUL� DUDVÕQGD�
VÕNoD�WHUFLK�HGLOPHNWHGLU��5H]LQ�VLPDQODU�VLPDQWH�HGLOPHGHQ�
|QFH�\�]H\H�\DSÕODQ�|Q�LúOHPOHU�]DPDQ�DOÕFÕ�ROGX÷XQGDQ�YH�
WHNQLN� KDVVDVL\HW� JHUHNWLUGL÷LQGHQ� GROD\Õ�� VHOI�DGH]LY� UH]LQ�
VLPDQODU�JHOLúWLULOPLúWLU����������6HOI�DGH]LY�UH]LQ�VLPDQODUÕQ�
JHOHQHNVHO�DGH]LY�UH]LQ�VLVWHPOHUH�J|UH�L\L�ELU�WHGDYL�VHoHQH÷L�
ROXS�ROPDGÕ÷Õ�NRQXVXQGD�D]�VD\ÕGD�oDOÕúPD�UDSRU�HGLOPLúWLU��
�����%X�QHGHQOH�EX�oDOÕúPDGD��ELUL�VHOI�DGH]LY�ROPDN��]HUH���
GXDO�FXUH�UH]LQ�VLPDQ����OLJKW�FXUH�UH]LQ�VLPDQ�YH���VHOI�FXUH�
UH]LQ� VLPDQ� NXOODQÕOPÕúWÕU��$ER�+DPDU� YH� DUN�� ����� 5HO\;�
8���¶LQ� GHQWLQ� \�]H\LQH� ED÷ODQWÕ� GD\DQÕPÕQÕ� LQFHOHGLNOHUL�
ELU�oDOÕúPDGD�EX�VLPDQÕ�VHOI�HWFK�UH]LQ�VLPDQ�RODUDN�3DQDYLD�
)�����YH�JHOHQHNVHO�FDP�L\RQRPHU�VLPDQ�RODUDN�.HWDF�&HP�
0D[LFDS� LOH� ED÷ODQPD� GD\DQÕPÕ� DoÕVÕQGDQ�
NDUúÕODúWÕUPÕúODUGÕU�� 5HO\� ;� 8� ���¶LQ� 3DQDYLD� LOH� EHQ]HU�
VRQXoODU� YHUGL÷L�� JHOHQHNVHO� FDP� L\RQRPHUGHQ� LVH� GHQWLQH�
|QHPOL� GHUHFHGH� \�NVHN� ED÷ODQPD� GD\DQÕPÕ� J|VWHUGL÷L�
J|U�OP�úW�U�� %X� oDOÕúPDGD� GD� HOGH� HGLOHQ� ȝ7%6� GH÷HUOHUL�
VRQXFXQGD� GD� 5HO\;� 8���¶�Q�� 3DQDYLD� )� ���� LOH� EHQ]HU�

VRQXoODU� YHUGL÷L�� HQ� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHUHQ�
)XMLFHP�(YROYH¶GHQ� LVH� GDKD� \�NVHN� ED÷ODQPD�GH÷HUOHULQH�
VDKLS�ROGX÷X�J|U�OP�úW�U��$QFDN��EX���UH]LQ�VLPDQ�DUDVÕQGD�
NL� IDUNOÕOÕNODU� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� EXOXQPDPÕúWÕU��
%XQXQ� QHGHQL� RODUDN�� 5HO\;� 8���¶�Q� EDúODQJÕo� S+¶QÕQ�
G�ú�N�ROPDVÕQD�UD÷PHQ�GHQWLQ�\�]H\LQGH�EHOLUJLQ�ELU�GHPLQ�
HUDOL]DV\RQ� PH\GDQD� JHWLUHPHGL÷L� LoLQ� ROXúWXUGX÷X� KLEULW�
WDEDNDQÕQ�]D\ÕI�ROPDVÕ�J|VWHULOHELOLU�������%LU�UH]LQ�VLPDQÕQ�
NLP\DVDO�RODUDN�VHUWOHúPHVL�ED÷�GD\DQÕPÕQÕ�ÕúÕNOD�VHUWOHúPHV�
LQH� RUDQOD� ���� LOH� ���� DUDVÕQGD� G�ú�UPHNWHGLU� ������
3HXW]IHOGW������EX�ELOJLQLQ�DNVLQH�GHQWLQH�HQ�L\L�ED÷ODQPDQÕQ�
NLP\DVDO� VHUWOHúHQ� UH]LQ� VLPDQODU� LOH� ROGX÷XQX� ELOGLUPLúWLU��
%X� oDOÕúPDGD� NXOODQÕODQ� NLP\DVDO� \ROOD� VHUWOHúHQ� )XMLFHP�
(YROYH� UH]LQ� VLPDQÕ� LVH�� |QFHNL� oDOÕúPDODUÕQ� VRQXoODUÕQD�
EHQ]HU� úHNLOGH� ÕúÕNOD� VHUWOHúHQ�YH�GXDO�FXUH�SROLPHUL]H�RODQ�
GL÷HU� VLPDQODUGDQ� GDKD� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHU�
PLúWLU���������
6HOI�HWFK�DGH]LYOHU��GHPLQHUDOL]H�GHQWLQH�WDP�RODUDN�SHQHWUH�
RODPDGÕNODUÕ�LoLQ�\HWHUOL�KLEULW�WDEDNDVÕ�ROXúWXUDPDPD�ULVNLQL�
WDúÕUODU�YH�GHQWLQL�IDUNOÕ�DJUHVLIOLNOHUGH�GHPLQHUDOL]H�HWPHOHUL�
V|]� NRQXVXGXU� ������ %X� oDOÕúPDGD� 5HO\;� 8���� VHOI�HWFK�
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ABSTRACT
Objective: 
7KH�DLP�RI�WKLV�VWXG\�LV�WR�HYDOXDWH�WKH�HIIHFW�RI�VDOLYD�FRQWDPLQDWLRQ�RQ�ERQG�VWUHQJWK�RI�GLIIHU�
HQW�UHVLQ�FHPHQWV�WR�FRURQDO�GHQWLQ�

Material and Methods
([WUDFWHG� FDULRXV�IUHH����KXPDQ�PRODU� WHHWK�ZHUH� VHOHFWHG�
DQG�����RFFOXVDO� WULDG�ZHUH�FXW� IODW� WR�JHW�D�GHQWLQ� VXUIDFH��
)LYH�GLIIHUHQW�UHVLQ�FHPHQWV��)XMLFHP�(YROYH��5HO\;�8�����
*�&HP�9HQHHU��3DQDYLD�9���3DQDYLD�)������ZHUH�XVHG��7HHWK�
ZHUH�GLYLGHG�LQWR�WZR�VXEJURXSV�DFFRUGLQJ�WR�DUWLILFLDO�VDOLYD�
FRQWDPLQDWLRQ�DQG�VL[�VXEJURXSV�VXUIDFH�WUHDWPHQW��,Q�HDFK�
JURXS�� ��� VWLFNV� ZHUH� REWDLQHG� ZLWK� D� ORZ�VSHHG� GLDPRQG�
VDZ� DQG� WKHLU� ERQG� VWUHQJWK� ZDV� FDOFXODWHG� DV� 03D� E\�
PHDVXULQJ�ZLWK�D�PLFURWHQVLOH�ERQG�VWUHQJWK�WHVWHU��'DWD�ZHUH�
DQDO\]HG�ZLWK�DQDO\VHV�RI�YDULDQFH��$129$��DQG�7XNH\�WHVW�
ZDV�SHUIRUPHG�WR�LGHQWLI\�VLJQLILFDQW�GLIIHUHQFHV��P  �������

Results: 
7KH�ORZHVW�ERQG�VWUHQJWK�YDOXHV�REWDLQHG�LQ�)XMLFHP�(YROYH�
JUXRS�������03D��ZKLOH��WKH�KLJKHVW�ERQG�VWUHQJWK�YDOXH�ZDV�
UHFRUGHG�LQ�WKH�QRQ�FRQWDPLQDWHG�3DQDYLD�9��JUXRS��������
03D��� 7KH� GHFUHDVH� ERQG� VWUHQJWK� YDOXHV� RI� WKH� )XMLFHP�
(YROYH��5HO\;�8������7RWDO�(WFK��DQG�3DQDYLD�9��JURXSV�DV�
D�UHVXOW�RI�VDOLYD�FRQWDPLQDWLRQ�ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW��
�P�����������

Conclusion: 
7KLV� VWXG\� VKRZV� WKDW� VDOLYD� FRQWDPLQDWLRQ�PD\� DIIHFW� WKH�
ERQG� VWUHQJWK� GHSHQGLQJ� RQ� W\SHV� RI� WKH� UHVLQ� FHPHQWV�� ,Q�
DGGLWLRQ��WKHUH�PD\�EH�GLIIHUHQFHV�LQ�ERQG�VWUHQJWK�EHWZHHQ�
UHVLQ�FHPHQWV�
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5H]LQ� VLPDQODU�� LQGLUHNW� UHVWRUDV\RQODUÕQ� VLPDQWDV\RQX� LoLQ�
WHUFLK�HGLOHQ�PDWHU\DOOHUGLU��øQGLUHNW�ELU�UHVWRUDV\RQX�ELU�GLú�
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UHVWRUDWLI�PDWHU\DOOHU�LOH�UH]LQ�VLPDQ�DUD\�]��ROPDN��]HUH�LNL�
IDUNOÕ�DUD\�]�Q�GLNNDWH�DOÕQPDVÕ�JHUHNLU��5H]LQ�VLPDQÕQ�KHP�
GLú� GRNXODUÕQD� KHP� GH� UHVWRUDWLI� PDWHU\DOOHUH� ED÷ODQPD�
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HUDWLI�KDVVDVL\HWLQ�D]DOWÕOPDVÕ��X]XQ�|P�UO�O�÷�Q�Q�L\LOHúWLU�
LOPHVL� LoLQ� ROGXNoD� |QHPOLGLU�� ���� øQGLUHNW� UHVWRUDV\RQODUÕQ�
X]XQ�|P�UO�O�÷���GLú�GRNXODUÕ�YH� UH]LQ� VLPDQODU�DUDVÕQGDNL�
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DUD\�]�QGH�GD\DQÕNOÕ�ELU�ED÷ODQPD�úDUWWÕU������
'HQWDO� DGH]LYOHU� YH� GLú� \�]H\OHUL�� VÕYÕ� NRQWDPLQDV\RQXQD�
NDUúÕ� ROGXNoD� VDYXQPDVÕ]GÕU�� %X� QHGHQOH� ED÷OD\ÕFÕ� DMDQÕ�
NRQWDPLQDV\RQGDQ� X]DN� WXWPDN� |QHPOLGLU�� 2UDO� NDYLWHGH�
EXOXQDQ� NRQWDPLQDV\RQODU� NDQ�� W�N�U�N� YH\D� SOD]PD�
IRUPXQGD�ROPDNWDGÕU��%X�NRQWDPLQDV\RQODU�WHGDYL�VÕUDVÕQGD��
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JHOPHNWHGLU� ����� 5XEEHU�GDP� NXOODQÕPÕ� LOH� NRQWDPLQDV\RQ�
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GH÷HUOHQGLULOPLúWLU�� %X� oDOÕúPD� LoLQ� $NGHQL]� hQLYHUVLWHVL�
.OLQLN� $UDúWÕUPDODU� (WLN� .XUXOX� WDUDIÕQGDQ� DOÕQGDQ� RQD\�
VRQUDVÕQGD� ������.$(.����� VRQ��� D\GD� oHNLOPLú� o�U�N�YH�
UHVWRUDV\RQ� LoHUPH\HQ����DGHW� LQVDQ�E�\�N�D]Õ�GLúL� WRSODQ�
PÕúWÕU��'LúOHULQ�\�]H\LQGHNL�\XPXúDN�YH�VHUW�GRNX�NDOÕQWÕODUÕ�
oHNLPGHQ�KHPHQ�VRQUD�SHULRGRQWDO�N�UHW� LOH�X]DNODúWÕUÕOPÕú�
YH�oDOÕúPDQÕQ�EDúODQJÕFÕQD�NDGDU�����¶OLN�WLPRO�VRO�V\RQXQ�
GD� EHNOHWLOPLúWLU�� 7�N�U�N� NRQWDPLQDV\RQXQ� ED÷ODQPD�
GD\DQÕPÕ� �]HULQH� HWNLVLQL� LQFHOHPHN� �]HUH� �� IDUNOÕ� UH]LQ�
VLPDQ�NXOODQÕOPÕúWÕU��NXOODQÕODQ�PDWHU\DOOHUH�DLW��UHWLFL��UHQN��
LoHULN�YH�ORW�ELOJLOHUL�7DEOR��¶GH�YHULOPLúWLU�

lZVMSTMZQV�0IbÜZTIVUI[Ü
7RSODQDQ�W�P�GLúOHU�WLPRO�VRO�V\RQXQGD�oÕNDUÕODUDN�GLVWLOH�VX�
LOH�\ÕNDQPÕú�YH�PLQH�VHPHQW�VÕQÕUÕQÕQ�\DNODúÕN���PP�DOWÕQGD�
NDODFDN� úHNLOGH� DNULOLN� EORNODUD� J|P�OP�úW�U��$UGÕQGDQ� ELU�
KDVVDV� NHVPH� FLKD]Õ� �/RZ� 6SHHG� 'LDPRQG� 6DZ�� ,VRPHW�
%XHKOHU��/DNH�%OXII��,/��$%'��NXOODQÕODUDN�GHQWLQ�\�]H\OHUL�
QLQ� DoÕ÷D� oÕNDUÕOPDVÕ� LoLQ� W�P� GLúOHU� ���� RNOX]DO� NÕVÕPGDQ�
KRUL]RQWDO� RODUDN� NHVLOPLúWLU��$oÕ÷D� oÕNDUÕODQ� GHQWLQ� \�]H\�
OHUL��KRPRMHQ�ELU�VPHDU�WDEDNDVÕ�HOGH�HWPHN�LoLQ�VÕUDVÕ\OD������
����YH�����JULW�VLOLNRQ�NDUELG�]ÕPSDUD�ND÷ÕWODU�\DUGÕPÕ\OD�YH�
VX� LUULJDV\RQX� DOWÕQGD� G�]OHúWLULOPLúWLU�� 'DKD� VRQUD� GLúOHU�
W�N�U�N� NRQWDPLQDV\RQXQD� J|UH� �� DOW� JUXED� YH� DUGÕQGDQ�
NXOODQÕODFDN� UH]LQ� VLPDQ� YH� X\JXODQDFDN� DVLWOHPH�
SURVHG�U�QH�J|UH��� DOW� JUXED� D\UÕOPÕú�YH�KHU�ELU� DOW� JUXSWD�

WRSODP���GLú�RODFDN�úHNLOGH�UDVWJHOH�GD÷ÕWÕOPÕúWÕU��7DEOR��¶GH�
J|VWHULOHQ� úHNLOOHUGH� oDOÕúPD� JUXSODUÕ� EHOLUOHQPLú� YH� W�P�
PDWHU\DOOHULQ��UHWLFLOHULQLQ�|QHULOHULQH�ED÷OÕ�NDOÕQDUDN�LúOHP�
OHU� JHUoHNOHúWLULOPLú� YH� UH]LQ� VLPDQODU� GHQWLQ� \�]H\OHULQH�
�[�[��PP�E�\�NO�÷�QGH�GDKD�|QFHGHQ�KD]ÕUODQPÕú�VLOLNRQ�
NDOÕSODU�NXOODQÕODUDN�\HUOHúWLULOPLúWLU�

AIXIa� <�S�Z�S� 0IbÜZTIVUI[Ü� ^M� <�S�Z�S�
Kontaminasyonu Prosedürü
gUQHNOHULQ� W�N�U�N� NRQWDPLQDV\RQXQD� PDUX]� EÕUDNÕOPDVÕ�
LoLQ� \DSD\� W�N�U�N� KD]ÕUODQPÕúWÕU�� <DSD\� W�N�U�N� LoLQ� úX�
IRUP�O�NXOODQÕOPÕúWÕU� �����\DNODúÕN�RODUDN��/�\DSD\�W�N�U�N�
HOGH�HGHELOPHN�LoLQ������PJ�1D)�������PJ�1D&O���������PJ�
&D&OĢ�� ���� PJ�0J&OĢ� ��+Ģ2��� ������� PJ� .&O�� ����� PJ�
&+ģ&22.������PJ�.ģ32Ĥ� ��+Ģ2�������P/�+ģ32Ĥ� �������
���� PPRO� 1D2+� NDUÕúÕPÕ� KD]ÕUODQPÕúWÕU�� 7�P� PDO]HPHOHU�
PDQ\HWLN� NDUÕúWÕUÕFÕ� LOH� EHUUDNOÕN� HOGH� HGLOLQFH\H� NDGDU�
NDUÕúWÕUÕOGÕNWDQ�VRQUD�S+�PHWUH�NXOODQÕODUDN� W�N�U�÷�Q�S+¶Õ�
|Oo�OP�úW�U��S+¶ÕQÕQ�������RODUDN�D\DUODQPDVÕ�LoLQ�o|]HOWL\H�
���P/�����0�1D2+� LODYH�HGLOPLúWLU� �����+D]ÕUODQDQ�\DSD\�
W�N�U�N�RWRNODYGD��7RP\�0RGHO�6;����(�$XWRFODYH��-DSRQ�
\D��VWHULO�HGLOPLú�YH�KHU�����P/¶\H�����PJ�RODFDN�úHNLOGH�7LS�
,,� P�VLQ� �6LJPD�$OGULFK� &KHPLH� *PE+�� 'HLVHQKRIHQ��
$OPDQ\D��LODYH�HGLOPLúWLU�
7D]H� RODUDN� KD]ÕUODQDQ� \DSD\� W�N�U�N�� W�N�U�N� NRQWDPLQH�

JUXSODUGD�� GHQWLQ� \�]H\OHULQH� ELU� DSOLNDW|U� IÕUoD� \DUGÕPÕ\OD�
��� VQ� ER\XQFD�X\JXODQPÕú� YH� DUGÕQGDQ���� VQ� GLVWLOH� VX� LOH�
\ÕNDQÕS�KDILI�KDYD�LOH�NXUXWXOPXúWXU�

5QSZWOMZQTQU� *IɦTIVUI� ,IaIVÜUÜ� ��<*;��
Testi
+D]ÕUODQDQ�W�P�|UQHNOHU��VX�VR÷XWPDVÕ�DOWÕQGD�G�ú�N�GHYLUOL�
KDVVDV�NHVPH�FLKD]Õ�LOH�ELU�XFX�UH]LQ�VLPDQ��GL÷HU�XFX�NRURQDO�
GHQWLQ� RODQ� \DNODúÕN� �[�� PP� ER\XWODUÕQGD� oXEXNODU� HOGH�
HWPHN�LoLQ�NHVLOPLú�YH�KHU�JUXSWDQ����DGHW�oXEXN�HOGH�HGLOP�
LúWLU�� (OGH� HGLOHQ� oXEXNODUÕQ� ER\XWODUÕ� GLMLWDO� NXPSDV� LOH�
|Oo�OHUHN�D\UÕ�D\UÕ�ND\GHGLOGLNWHQ�VRQUD�KHU�ELU�oXEXN�VL\DQR�
DNULODW�DGH]LY�LOH�WHVW�FLKD]ÕQÕQ�DSDUDWÕQD�VDELWOHQPLúWLU���WEV�
WHVW�FLKD]Õ�LOH������PP�GN�VDELW�KÕ]GD�NRSPD�JHUoHNOHúLQFH\H�
NDGDU� NXYYHW� X\JXODQPÕúWÕU�� .RSPDQÕQ� JHUoHNOHúWL÷L� DQGD�
WHVSLW�HGLOHQ�JHULOLP�GH÷HUL�1HZWRQ��1��FLQVLQGHQ�ND\GHGLOP�
Lú�YH�KHU�ELU�|UQH÷LQ�|Oo�OHQ�ER\XWODUÕ�LOH�KHVDSODQDQ�ED÷ODQ�
PD� \�]H\� DODQÕ� LOH� E|O�QHUHN� PHJDSDVFDO� �03D�� ELULPLQH�
G|Q�úW�U�OP�úW�U�
0LNURJHULOLP� ED÷ODQPD� GD\DQÕPÕ� WHVWLQGHQ� VRQUD� UH]LQ�
VLPDQ�GHQWLQ�DUD�\�]H\L�����[�E�\�WPHOL�ELU�GHQWDO� ORRS� LOH�
LQFHOHQPLú�YH�EDúDUÕVÕ]OÕN�WLSOHUL�ND\GHGLOPLúWLU��%DúDUÕVÕ]OÕN�
WLSOHUL�DGH]LY�WLS�EDúDUÕVÕ]OÕN��UH]LQ�VLPDQGD�NRKH]LY�EDúDUÕVÕ�
]OÕN�� GHQWLQGH� NRKH]LY� EDúDUÕVÕ]OÕN� YH� NDUÕúÕN� �PL[�� WLS�
EDúDUÕVÕ]OÕN�RODUDN�VÕQÕIODQGÕUÕOPÕúWÕU��

ʈ[\I\Q[\QS[MT�)VITQb�
0LNURJHULOLP�ED÷ODQPD�GD\DQÕPÕ�WHVWL�VRQXFXQGD�HOGH�HGLOHQ�
ED÷ODQPD�GD\DQÕPÕ�GH÷HUOHULQLQ�LQFHOHQPHVL�LoLQ�6366�Y���
IRU� 0DF� SURJUDPÕ� NXOODQÕOPÕúWÕU�� 'H÷HUOHULQ� GD÷ÕOÕPODUÕ�
.ROPRJURY�6PLUQRY�YH�6DSKLUR�:LONV�WHVWL�LOH�GH÷HUOHQGLULO�
GLNWHQ� VRQUD� WHN� \|QO�� YDU\DQV� DQDOL]L� �$129$�� WHVWL� YH�
JUXSODU� DUDVÕQGDNL� IDUNOÕOÕNODU� LoLQ� 7XNH\� +6'� oRNOX�
NDUúÕODúWÕUPD� WHVWL� YH� ED÷ÕPVÕ]� |UQHNOHU� W�WHVWL� LOH� YHULOHULQ�
DQDOL]L�JHUoHNOHúWLULOPLúWLU��$QODPOÕOÕN�G�]H\L�P  ������RODUDN�
EHOLUOHQPLúWLU�

BULGULAR
�7%6� WHVWLQGH�� X\JXODQDQ� \�]H\� LúOHPOHULQH� J|UH� UH]LQ�
VLPDQODUÕQ� GHQWLQ� LOH� DUDVÕQGDNL� ED÷ODQPD� GD\DQÕPÕ� 03D�
GH÷HUOHUL\OH� LQFHOHQPLúWLU�� .ROPRJRURY�6PLUQRY� YH� 6DSKL�
UR�:LONV� WHVWLQH� J|UH� YHULOHULQ� QRUPDO� GD÷ÕOÕPGD� ROGX÷X�
J|]OHQPLúWLU�� %D÷ÕPVÕ]� JUXSODU� DUDVÕ� \DSÕODQ� WHN� \|QO��
YDU\DQV� DQDOL]LQLQ� WDQÕPOD\ÕFÕ� LVWDWLVWLNOHULQH� J|UH�� IDUNOÕ�
UH]LQ� VLPDQODUÕQ� GHQWLQH� ED÷ODQPDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�IDUNOÕOÕNODU�EXOXQPXúWXU��P ���������6LPDQ�JUXSODUÕQD�
DLW�RUWDODPD�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�YH�VWDQGDUW�VDSPD�
GH÷HUOHUL� 7DEOR� �¶GH� YH� JUXSODU� DUDVÕQGDNL� LVWDWLVWLNVHO�
IDUNOÕOÕNODU�ùHNLO��¶�GH�J|VWHULOPLúWLU�
*UXSODUD� DLW� GHQWLQGHNL� PLNURJHULOLP� ED÷ODQPD� GD\DQÕPÕ�
GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD� HQ� \�NVHN� ED÷ODQPD� GD\DQÕPÕ�
GH÷HUL�NRQWDPLQH�ROPDPÕú�3DQDYLD�9���*UXS��$��JUXEXQGD�
J|]OHQPLúWLU��%XQX�5HO\;�8�����7(���*UXS��$��YH�*�&HP�
9HQHHU� �*UXS��$�� UH]LQ� VLPDQODUÕQÕQ� L]OHGL÷L� YH� EX��� JUXS�
DUDVÕQGD�ED÷ODQPD�GH÷HUOHUL�DoÕVÕQGDQ�DQODPOÕ�ELU�IDUN�EXOXQ�
PDGÕ÷Õ� WHVSLW� HGLOPLúWLU� �P !� ������� .RQWDPLQH� ROPDPÕú�
3DQDYLD� )� ���� �*UXS� �$�� JUXEXQGDNL� ED÷ODQPD� GD\DQÕP�
GH÷HUOHUL��)XMLFHP�(YROYH� �*UXS��$��YH�5HO\;�8���� �6(��
�*UXS��$�¶GHQ�GDKD�\�NVHN�ED÷ODQPD�GD\DQÕPÕ�J|VWHUPHV�
LQH� UD÷PHQ� DUDODUÕQGDNL� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
EXOXQPDPÕúWÕU��P  !�������
7�P�JUXSODU�DUDVÕQGD�HQ�G�ú�N�ED÷ODQPD�GD\DQÕPÕ�GH÷HULQL�
W�N�U�NOH� NRQWDPLQH� ROPXú� )XMLFHP� (YROYH� �*UXS� �%��
J|VWHUGL�YH�GL÷HU�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�IDUNOÕ\GÕ��P  < 
������� 7�N�U�N� LOH� NRQWDPLQH� ROPXú� GHQWLQ� \�]H\OHULQH�
ED÷ODQPDGD�5HO\;�8���� �*UXS� �%�� YH� 3DQDYLD�9�� �*UXS�
�%��GÕúÕQGDNL�JUXSODUGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�

HQ�\�NVHN�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�*�&HP�9HQHHU��*UXS�
�%�¶GH�J|]OHQPLúWLU��P  ���������
*UXSODUÕQ� NHQGL� LoHULVLQGH� W�N�U�N� NRQWDPLQDV\RQXQXQ�
HWNLVLQH� EDNWÕ÷ÕPÕ]GD�� )XMLFHP� (YROYH� �*UXS� ���� 5HO\;�
8���� �7(�� �*UXS� ��� YH� 3DQDYLD�9�� �*UXS� ��� JUXSODUÕQGD�
W�N�U�N� NRQWDPLQDV\RQX� ED÷ODQPD� GD\DQÕPÕQÕ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�GHUHFHGH�G�ú�UG�÷���P  ��������GL÷HU�JUXSODU�
GD�LVH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�GH÷LúLNOLN�J|VWHUPHGL÷L�
EHOLUOHQPLúWLU��P !�������
7HVW� HGLOHQ� JUXSODUGD� HOGH� HGLOHQ� EDúDUÕVÕ]OÕN� WLSOHULQH� DLW�
VD\ÕVDO�GD÷ÕOÕP�JUDILNVHO�RODUDN�ùHNLO���YH��¶GH�J|VWHULOPLúWLU��
.RQWDPLQH�ROPDPÕú�JUXSODUGD�HQ�oRN�RUWD\D�oÕNDQ�EDúDUÕVÕ�
]OÕN�WLSL�DGH]LY�EDúDUÕVÕ]OÕN�RODUDN�ND\GHGLOPLúWLU��7�N�U�N�LOH�
NRQWDPLQH�ROPXú�JUXSODUGD�GD�HQ�oRN�RUWD\D�oÕNDQ�EDúDUÕVÕ�
]OÕN� WLSL� DGH]LY� EDúDUÕVÕ]OÕN� RODUDN� EHOLUOHQPLúWLU�� )XMLFHP�
(YROYH�JUXEXQGDNL��*UXS��%��|UQHNOHULQ�WDPDPÕQGD�DGH]LY�
EDúDUÕVÕ]OÕN�VDSWDQPÕúWÕU��%�W�Q�WHVW�JUXSODUÕQGD�HQ�oRN�RUWD\D�
oÕNDQ�EDúDUÕVÕ]OÕN� WLSL�DGH]LY� WLS�EDúDUÕVÕ]OÕN�ROPXúWXU��7�P�
WHVW� JUXSODUÕQGD� HQ� D]� J|U�OHQ� EDúDUÕVÕ]OÕN� WLSL� LVH� GHQWLQGH�
NRKH]LY�WLS�EDúDUÕVÕ]OÕN�ROPXúWXU�

<):<1̪5)
%X� oDOÕúPDGD� �� IDUNOÕ� UH]LQ� VLPDQÕQ� W�N�U�N� LOH� NRQWDPLQH�
ROPXú� \D� GD� ROPDPÕú� |UQHNOHULQLQ� GHQWLQH� ED÷ODQPD�
GD\DQÕPODUÕ�DUDVÕQGDNL�IDUNOÕOÕNODU�EHOLUOHQPLú�YH�DGH]\RQGDQ�
|QFH�W�N�U�N�NRQWDPLQDV\RQXQ�GHQWLQH�ED÷ODQPD�GD\DQÕPÕ�
QD�HWNLVL�LQFHOHQPLúWLU�
(OGH� HGLOHQ� EXOJXODU� GR÷UXOWXVXQGD�� W�N�U�N� NRQWDPL�
QDV\RQXQ�GHQWLQH�ED÷ODQPD�GD\DQÕPODUÕQÕ�HWNLOHGL÷L�EXOXQ�
PXú� YH� EX� VHEHSOH� LON� VÕIÕU� KLSRWH]� UHGGHGLOPLúWLU�� %HQ]HU�
úHNLOGH�YHULOHULQ�DQDOL]�HGLOPHVL�VRQXFXQGD�UH]LQ�VLPDQODUÕQ�
IDUNOÕ�ED÷ODQPD�GD\DQÕP�GH÷HUOHUL�J|VWHUGLNOHUL�EHOLUOHQPLú�
YH�LNLQFL�VÕIÕU�KLSRWH]�GH�UHGGHGLOPLúWLU�
øQGLUHNW� UHVWRUDV\RQODUÕQ� VLPDQWDV\RQXQGD� NXOODQÕODQ� SHN�
oRN�UH]LQ�VLPDQ�ROPDVÕQD�UD÷PHQ�J�Q�P�]GH�HQ�oRN�WHUFLK�
HGLOHQOHU�� DGH]LY� VLVWHPOHUOH� ELUOLNWH� NXOODQÕODQ� JHOHQHNVHO�
UH]LQ� VLPDQODU� YH� DGH]LYH� LKWL\Do� GX\PD\DQ� WHN� DúDPDGD�
X\JXODQDELOHQ�VHOI�DGH]LY�UH]LQ�VLPDQODUGÕU��5H]LQ�VLPDQODU��
NÕUÕOPD� GD\DQÕPODUÕQÕQ� \�NVHN� ROPDVÕ� YH� UHWDQVL\RQODUÕQÕQ�
GL÷HU�VLPDQODUGDQ�GDKD�L\L�ROPDVÕ�QHGHQL\OH�LQGLUHNW�UHVWRUD�
V\RQODUÕQ� VLPDQWDV\RQXQGD� X\JXQ� VHoHQHN� RODUDN� NDEXO�

HGLOPHNWH�YH�EDúDUÕOÕ�EL\RPHNDQLN�GDYUDQÕú�VHUJLOHPHNWHGLU�
��������� 5H]LQ� VLPDQODU� VHOI�HWFK� \D� GD� WRWDO�HWFK� DGH]LY�
VLVWHPOHUOH� ELUOLNWH� NXOODQÕOGÕNODUÕQGD� IDUNOÕ� ED÷ODQPD�
GD\DQÕPÕ�VHUJLOH\HELOPHNWHGLU��6HOI�HWFK�VLVWHPOHU��WRWDO�HWFK�
VLVWHPOHUH� J|UH� GDKD� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHULU��
DQFDN� NXOODQÕPÕ� NROD\� ROGX÷X� LoLQ� GLú� KHNLPOHUL� DUDVÕQGD�
VÕNoD�WHUFLK�HGLOPHNWHGLU��5H]LQ�VLPDQODU�VLPDQWH�HGLOPHGHQ�
|QFH�\�]H\H�\DSÕODQ�|Q�LúOHPOHU�]DPDQ�DOÕFÕ�ROGX÷XQGDQ�YH�
WHNQLN� KDVVDVL\HW� JHUHNWLUGL÷LQGHQ� GROD\Õ�� VHOI�DGH]LY� UH]LQ�
VLPDQODU�JHOLúWLULOPLúWLU����������6HOI�DGH]LY�UH]LQ�VLPDQODUÕQ�
JHOHQHNVHO�DGH]LY�UH]LQ�VLVWHPOHUH�J|UH�L\L�ELU�WHGDYL�VHoHQH÷L�
ROXS�ROPDGÕ÷Õ�NRQXVXQGD�D]�VD\ÕGD�oDOÕúPD�UDSRU�HGLOPLúWLU��
�����%X�QHGHQOH�EX�oDOÕúPDGD��ELUL�VHOI�DGH]LY�ROPDN��]HUH���
GXDO�FXUH�UH]LQ�VLPDQ����OLJKW�FXUH�UH]LQ�VLPDQ�YH���VHOI�FXUH�
UH]LQ� VLPDQ� NXOODQÕOPÕúWÕU��$ER�+DPDU� YH� DUN�� ����� 5HO\;�
8���¶LQ� GHQWLQ� \�]H\LQH� ED÷ODQWÕ� GD\DQÕPÕQÕ� LQFHOHGLNOHUL�
ELU�oDOÕúPDGD�EX�VLPDQÕ�VHOI�HWFK�UH]LQ�VLPDQ�RODUDN�3DQDYLD�
)�����YH�JHOHQHNVHO�FDP�L\RQRPHU�VLPDQ�RODUDN�.HWDF�&HP�
0D[LFDS� LOH� ED÷ODQPD� GD\DQÕPÕ� DoÕVÕQGDQ�
NDUúÕODúWÕUPÕúODUGÕU�� 5HO\� ;� 8� ���¶LQ� 3DQDYLD� LOH� EHQ]HU�
VRQXoODU� YHUGL÷L�� JHOHQHNVHO� FDP� L\RQRPHUGHQ� LVH� GHQWLQH�
|QHPOL� GHUHFHGH� \�NVHN� ED÷ODQPD� GD\DQÕPÕ� J|VWHUGL÷L�
J|U�OP�úW�U�� %X� oDOÕúPDGD� GD� HOGH� HGLOHQ� ȝ7%6� GH÷HUOHUL�
VRQXFXQGD� GD� 5HO\;� 8���¶�Q�� 3DQDYLD� )� ���� LOH� EHQ]HU�

VRQXoODU� YHUGL÷L�� HQ� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHUHQ�
)XMLFHP�(YROYH¶GHQ� LVH� GDKD� \�NVHN� ED÷ODQPD�GH÷HUOHULQH�
VDKLS�ROGX÷X�J|U�OP�úW�U��$QFDN��EX���UH]LQ�VLPDQ�DUDVÕQGD�
NL� IDUNOÕOÕNODU� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� EXOXQPDPÕúWÕU��
%XQXQ� QHGHQL� RODUDN�� 5HO\;� 8���¶�Q� EDúODQJÕo� S+¶QÕQ�
G�ú�N�ROPDVÕQD�UD÷PHQ�GHQWLQ�\�]H\LQGH�EHOLUJLQ�ELU�GHPLQ�
HUDOL]DV\RQ� PH\GDQD� JHWLUHPHGL÷L� LoLQ� ROXúWXUGX÷X� KLEULW�
WDEDNDQÕQ�]D\ÕI�ROPDVÕ�J|VWHULOHELOLU�������%LU�UH]LQ�VLPDQÕQ�
NLP\DVDO�RODUDN�VHUWOHúPHVL�ED÷�GD\DQÕPÕQÕ�ÕúÕNOD�VHUWOHúPHV�
LQH� RUDQOD� ���� LOH� ���� DUDVÕQGD� G�ú�UPHNWHGLU� ������
3HXW]IHOGW������EX�ELOJLQLQ�DNVLQH�GHQWLQH�HQ�L\L�ED÷ODQPDQÕQ�
NLP\DVDO� VHUWOHúHQ� UH]LQ� VLPDQODU� LOH� ROGX÷XQX� ELOGLUPLúWLU��
%X� oDOÕúPDGD� NXOODQÕODQ� NLP\DVDO� \ROOD� VHUWOHúHQ� )XMLFHP�
(YROYH� UH]LQ� VLPDQÕ� LVH�� |QFHNL� oDOÕúPDODUÕQ� VRQXoODUÕQD�
EHQ]HU� úHNLOGH� ÕúÕNOD� VHUWOHúHQ�YH�GXDO�FXUH�SROLPHUL]H�RODQ�
GL÷HU� VLPDQODUGDQ� GDKD� G�ú�N� ED÷ODQPD� GD\DQÕPÕ� J|VWHU�
PLúWLU���������
6HOI�HWFK�DGH]LYOHU��GHPLQHUDOL]H�GHQWLQH�WDP�RODUDN�SHQHWUH�
RODPDGÕNODUÕ�LoLQ�\HWHUOL�KLEULW�WDEDNDVÕ�ROXúWXUDPDPD�ULVNLQL�
WDúÕUODU�YH�GHQWLQL�IDUNOÕ�DJUHVLIOLNOHUGH�GHPLQHUDOL]H�HWPHOHUL�
V|]� NRQXVXGXU� ������ %X� oDOÕúPDGD� 5HO\;� 8���� VHOI�HWFK�
DGH]LY�X\JXODPDVÕQÕQ��5HO\;�8����WRWDO�HWFK�X\JXODPDVÕQ�
GDQ� GDKD� G�ú�N� GH÷HUOHU� YHUPHVLQLQ� QHGHQL�� EX� DGH]LYLQ�
GHQWLQH� DVLW� X\JXODPDVÕ� NDGDU� L\L� SHQHWUH� RODPDPDVÕQGDQ�

ND\QDNODQDELOLU�� %XQGDQ� GROD\Õ� oDOÕúPDPÕ]GD�� 5HO\;�
8���¶�Q�DVLWOHPHGHQ�VRQUD�X\JXODQPDVÕ�GHQWLQH�ED÷ODQPD\Õ�
DUWWÕUPÕúWÕU�
7�N�U�N� NRQWDPLQDV\RQX�� NOLQLNWH� HQ� oRN� NDUúÕODúÕODQ�
NRQWDPLQDV\RQ� W�U�G�U�� .DYLWH� NHQDUODUÕQÕQ� JLQJLYDO� GRNX�
ODUÕQ� DOWÕQGD� NDOGÕ÷Õ� YH� UXEEHUGDP� NXOODQÕPÕQÕQ� P�PN�Q�
ROPDGÕ÷Õ� GXUXPODUGD� oDOÕúPD� VDKDVÕQÕQ� W�N�U�N� YH\D� NDQOD�
NRQWDPLQDV\RQX� DGH]\RQX� HWNLOHPHNWHGLU� ������ 7�N�U�N�
NRQWDPLQDV\RQXQXQ� DGH]LY� VLVWHPOHULQ� GHQWLQH� ED÷ODQPD�
GD\DQÕPODUÕ� �]HULQH� HWNLVLQLQ�GH÷HUOHQGLULOGL÷L� oDOÕúPDODUGD�
IDUNOÕ�VRQXoODU�HOGH�HGLOPLú�YH�ILNLU�ELUOL÷LQH�YDUÕODPDPÕúWÕU�
���������%X�QHGHQOH�EX�oDOÕúPDGD�NOLQLN�NXOODQÕP�J�QFHOOL÷L�
QL�NRUX\DQ���IDUNOÕ�UH]LQ�VLPDQÕQ��IDUNOÕ�X\JXODPD�EDVDPDN�
ODUÕQGD�W�N�U�N�NRQWDPLQDV\RQXQD�PDUX]�EÕUDNÕODUDN�GHQWLQH�
ED÷ODQPD�GD\DQÕPODUÕ��]HULQH�HWNLOHUL� DUDúWÕUÕOPÕúWÕU��.DQFD�
�����\DSWÕ÷Õ�oDOÕúPDGD��DVLW�X\JXODQPÕú�\�]H\OHULQ�W�N�U�NOH�
NRQWDPLQDV\RQX�VRQXFX�DGH]LY�VLVWHPOHULQ�GHQWLQH�ED÷ODQPD�
GD\DQÕP�GH÷HUOHULQL�G�ú�UG�÷��UDSRU�HGLOPLúWLU��$VLW�X\JXOD�
PDVÕQÕQ� DUGÕQGDQ� W�N�U�NOH� NRQWDPLQH� RODQ� \�]H\OHUGH�
DGH]\RQ�]RUODúPDNWDGÕU��%XQXQ�QHGHQL� W�N�U�N� LoHULVLQGHNL�
PDNURPROHN�OOHULQ�GHQWLQ�W�E�OOHULQGH�DGH]LY�UH]LQLQ�LQILOWUH�
RODFD÷Õ�DODQÕ�D]DOWDUDN�ED÷ODQPD\Õ�ROXPVX]�HWNLOHPHVLGLU��%X�
VHEHSOHUGHQ�GROD\Õ�W�N�U�NOH�NRQWDPLQH�ROPXú�\�]H\OHUGH����
V�V�UH\OH�\HQLGHQ�DVLWOHPH�LúOHPLQLQLQ�\DSÕOPDVÕ�|QHULOPHN�
WHGLU� ��������� gQFHNL� \DSÕODQ� oDOÕúPDODUOD� X\XPOX� RODUDN��
PHYFXW� oDOÕúPDGD� NXOODQÕODQ� 5HO\;� 8���� �7(��� *�&HP�
9HQHHU�YH�3DQDYLD�9��UH]LQ�VLPDQODUÕQ�ED÷ODQPD�GD\DQÕP�
ODUÕQÕQ�� GHQWLQ� \�]H\OHULQLQ� DVLW� X\JXODPDVÕQGDQ� VRQUD�
W�N�U�N� NRQWDPLQDV\RQX� VRQXFX� D]DOGÕ÷Õ� WHVSLW� HGLOPLúWLU��
7�P�EX�VRQXoODUD�J|UH�UH]LQ�VLPDQODUOD�\DSÕúWÕUÕODQ�LQGLUHNW�
UHVWRUDV\RQODUÕQ� NOLQLN� NXOODQÕP� V�UHVL� ER\XQFD� ED÷ODQPD�
HWNLQOL÷L�RUDO�NRúXOODUGDQ�PLQLPXP�HWNLOHQPH\OH�V�UG�U�OH�
ELOLU�� 5HVWRUDV\RQXQ� EDúDUÕVÕQÕ� DUWÕUPDN� LoLQ� NXOODQÕODFDN�
UH]LQ�VLPDQÕ�VHoHUNHQ�PDWHU\DOLQ�|]HOOLNOHUL� �LoHUL÷L��SROLP�
HUL]DV\RQ�úHNOL��ED÷ODQPD�PHNDQL]PDVÕ�JLEL��GLNNDWH�DOÕQPD�
OÕGÕU�

.XOODQÕODQ� PDWHU\DOOHULQ� SRWDQVL\HO� NOLQLN� SHUIRUPDQVODUÕ�
KDNNÕQGD�ELOJL�VDKLEL�ROPDN�LoLQ�in vitro�oDOÕúPDODUGDQ�GHVWHN�
DOÕQÕU�� 0DWHU\DOOHULQ� JHUoHN� SRWDQVL\HOOHULQLQ� EHOLUOHQPHVL�
LoLQ� LVH�� in vivo� RODUDN� GH÷HUOHQGLULOPHOHUL� JHUHNOLGLU� ������
$QFDN��HWLN�NÕVÕWODPDODU�JHUH÷L�EX�oDOÕúPD�\|QWHPLQLQ�in vivo 
RODUDN�JHUoHNOHúWLULOPHVL�P�PN�Q�RODPDGÕ÷Õ�LoLQ�HOGH�HGLOHQ�
VRQXoODU� NOLQLN� RUWDPÕ� \DQVÕWPDVÕ� DoÕVÕQGDQ� GH÷HUOLGLU��
%XQXQOD� ELUOLNWH�� LOHULGH� \DSÕODFDN� oDOÕúPDODUGD�� W�N�U�÷�Q�
GHQWLQ�\�]H\OHULQH��DGH]LY�VLVWHP�YH�UH]LQ�VLPDQÕQ�\DSÕVÕQD�
HWNLOHULQLQ� GH÷HUOHQGLULOHELOPHVL� GHWD\OÕ� J|U�QW�OHPH� YH�
DQDOLWLN�LQFHOHPHOHU�NXOODQÕOPDVÕ�|QHULOPHNWHGLU�

SONUÇ
%X� oDOÕúPDQÕQ� VÕQÕUODUÕ� GkKLOLQGH� DúD÷ÕGDNL� VRQXoODU� RUWD\D�
NRQXODELOLU��
���(Q� L\L� ED÷ODQPD� GH÷HUOHUL� NRQWDPLQDV\RQXQ� ROPDGÕ÷Õ�
����3DQDYLD� 9�� �*UXS� �$�� JUXEXQGD� J|U�O�UNHQ�� HQ� N|W��
����ED÷ODQPD� GH÷HUOHUL� W�N�U�NOH� NRQWDPLQH� RODQ� )XMLFHP�
����(YROYH� �*UXS� �%�� JUXEXQGD� HOGH� HGLOPLúWLU�

���7�N�U�N�NRQWDPLQDV\RQXQXQ�PH\GDQD�JHOGL÷L�GXUXPGD��
� HQ�L\L�VRQXoODU�*�&HP�9HQHHU��*UXS��%��JUXEXQGD�HOGH��
� HGLOPLúWLU�

���5HO\;�8�����6(���*UXS����YH�3DQDYLD�)������*UXS����UH]LQ��
� VLPDQODUÕQÕQ�W�N�U�N�NRQWDPLQDV\RQX�VRQXFX�GHQWLQH��
� ED÷ODQPD�GD\DQÕPODUÕ�DUWDUNHQ��GL÷HU�JUXSODUGD�W�N�U�N��
� NRQWDPLQDV\RQX� ED÷ODQPD� GD\DQÕPÕQÕ� D]DOWPÕúWÕU��

���5HO\;�8����VHOI�DGH]LY�VLPDQÕQ�DVLW�X\JXODPDVÕ�VRQXFX��
� GHQWLQH� ED÷ODQPD� GH÷HUOHULQLQ� DUWWÕ÷Õ� J|U�OP�úW�U��

<D]DUODUÕQ�.DWNÕVÕ��
)LNLU�.DYUDP�� d�%�� 7DVDUÕP�� d�%��� $�'��� 'HQHWOHPH�
'DQÕúPDQOÕN�� d�%��� $�'��� 9HUL� 7RSODPD� YH� øúOHPH�� d�%���
$�'��� 0�.��� .D\QDN� 7DUDPDVÕ�� d�%���$�'��� 0�.��� 0DNDOH�
<D]ÕPÕ��d�%���$�'���0�.���(OHúWLUHO�øQFHOHPH��d�%�

)LQDQVPDQ�YH\D�0DOL�'HVWHN��
%X� oDOÕúPD�� $NGHQL]� hQLYHUVLWHVL� %LOLPVHO� $UDúWÕUPDODU�
.RRUGLQDV\RQ� %LULPL� WDUDIÕQGDQ� 7'+����������� NRGX� LOH�
GHVWHNOHQPLúWLU�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�oÕNDU�oDWÕúPDVÕ�EXOXQPDPDNWDGÕU��

(WLN�.XUXO�2QD\�%HOJHVL��
$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.OLQLN�$UDúWÕUPDODU�(WLN�
.XUXOX�������.$(.����

%DUXWoXJLO�d��YH�DUN� $NG�'Lú�+HN�'�����������

��



$UDRND�'��+RVDND�.��1DNDMLPD�0��)R[WRQ�5��7KDQDW�
YDUDNRUQ�2��3UDVDQVXWWLSRUQ�7��&KLED�$��6DWR�.��7DND�
KDVKL�0��2WVXNL�0��7DJDPL�-��7KH�VWUDWHJLHV�XVHG�IRU�
FXULQJ� XQLYHUVDO� DGKHVLYHV� DIIHFW� WKH� PLFUR�ERQG�
VWUHQJWK� RI� UHVLQ� FHPHQW� XVHG� WR� OXWH� LQGLUHFW� UHVLQ�
FRPSRVLWHV� WR� KXPDQ� GHQWLQ�� 'HQW� 0DWHU� -��
����������������

6HNKUL�6��0LWWDO�6��*DUJ�6��7HQVLOH�ERQG�VWUHQJWK�RI�VHOI�
DGKHVLYH�UHVLQ�FHPHQW�DIWHU�YDULRXV�VXUIDFH�WUHDWPHQW�
RI�HQDPHO��-�&OLQ�'LDJQRV�5HV����������=&������

&KXQJ�&��<LX�&��.LQJ�1��+LUDLVKL�1��7D\�)��(IIHFW�RI�
VDOLYD�FRQWDPLQDWLRQ�RQ�ERQG�VWUHQJWK�RI�UHVLQ�OXWLQJ�
FHPHQWV�WR�GHQWLQ��-�'HQW�����������������

$PVOHU� )�� 3HXW]IHOGW�$�� /XVVL�$�� )OXU\� 6�� %RQG�
VWUHQJWK� RI� UHVLQ� FRPSRVLWH� WR� GHQWLQ�ZLWK� GLIIHUHQW�
DGKHVLYH�V\VWHPV��LQIOXHQFH�RI�UHODWLYH�KXPLGLW\�DQG�
DSSOLFDWLRQ�WLPH��-�$GKHV�'HQW�����������������

$JXLDU�7��$QGUH�&��$UUDLV�&��%HGUDQ�5XVVR�$��*LDQQL�
QL� 0�� 0LFURPRUSKRORJ\� RI� UHVLQ±GHQWLQ� LQWHUIDFHV�
XVLQJ�VHOI�DGKHVLYH�DQG�FRQYHQWLRQDO�UHVLQ�FHPHQWV��D�
FRQIRFDO� ODVHU� DQG� VFDQQLQJ� HOHFWURQ� PLFURVFRSH�
DQDO\VLV��,QW�-�$GKHV�$GKHV����������������

+LUDLVKL�1��.LWDVDNR�<��1LNDLGR�7��1RPXUD�6��%XUURZ�
0)��7DJDPL�-��(IIHFW�RI�DUWLILFLDO�VDOLYD�FRQWDPLQDWLRQ�
RQ�S+�YDOXH�FKDQJH�DQG�GHQWLQ�ERQG�VWUHQJWK��'HQW�
0DWHU�����������������

7DVNRQDN�%��6HUWJ|]�$��6KHDU�ERQG�VWUHQJWKV�RI�VDOLYD�
FRQWDPLQDWHGRQHځERWWOH
DGKHVLYHV�� -� 2UDO� 5HKDELO��
���������������

$\NHQW�)��<RQGHP�,��2]\HVLO�$*��*XQDO�6.��$YXQGXN�
0&��2]NDQ�6��(IIHFW�RI�GLIIHUHQW�ILQLVKLQJ�WHFKQLTXHV�
IRU� UHVWRUDWLYH� PDWHULDOV� RQ� VXUIDFH� URXJKQHVV� DQG�
EDFWHULDO�DGKHVLRQ��-�3URVWKHW�'HQW�����������������

+DKQHO� 6�� ,RQHVFX�$&�� &D]]DQLJD� *�� 2WWREHOOL� 0��
%UDPELOOD�(��%LRILOP�IRUPDWLRQ�DQG�UHOHDVH�RI�IOXRULGH�
IURP� GHQWDO� UHVWRUDWLYH�PDWHULDOV� LQ� UHODWLRQ� WR� WKHLU�
VXUIDFH�SURSHUWLHV��-�'HQW����������������

(O�0RZDI\�20��5XER�0+��,QIOXHQFH�RI�FRPSRVLWH�
LQOD\�RQOD\�WKLFNQHVV�RQ�KDUGHQLQJ�RI�GXDO�FXUHG�UHVLQ�
FHPHQWV��-�&DQ�'HQW�$VVRF��������������

0DODPHQW� .$�� 6RFUDQVN\� 66�� 6XUYLYDO� RI� 'LFRU�
JODVV�FHUDPLF�GHQWDO� UHVWRUDWLRQV�RYHU����\HDUV��3DUW�
,,,��HIIHFW�RI�OXWLQJ�DJHQW�DQG�WRRWK�RU�WRRWK�VXEVWLWXWH�
FRUH�VWUXFWXUH��-�3URVWKHW�'HQW����������������

9DUJDV�0$��%HUJHURQ�&��'LD]�$UQROG�$��&HPHQWLQJ�
DOO�FHUDPLF�UHVWRUDWLRQV��UHFRPPHQGDWLRQV�IRU�VXFFHVV��
-$'$�������������6��6�

:HLVHU� )�� %HKU� 0�� 6HOI�DGKHVLYH� UHVLQ� FHPHQWV�� D�
FOLQLFDO�UHYLHZ��-�3URVWKRGRQW�����������������
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)HUUDFDQH�-/��6WDQVEXU\�-��%XUNH�)-7��6HOIځDGKHVLYH�
UHVLQ� FHPHQWV±FKHPLVWU\�� SURSHUWLHV� DQG� FOLQLFDO�
FRQVLGHUDWLRQV��-�2UDO�5HKDELO������������������

$ER�+DPDU� 6(�� +LOOHU� .�$�� -XQJ� +�� )HGHUOLQ� 0��
)ULHGO� .�+�� 6FKPDO]� *�� %RQG� VWUHQJWK� RI� D� QHZ�
XQLYHUVDO� VHOI�DGKHVLYH� UHVLQ� OXWLQJ�FHPHQW� WR�GHQWLQ�
DQG�HQDPHO��&OLQ�2UDO�,QYHVW���������������

'H�0XQFN� -��9DUJDV�0��9DQ�/DQGX\W�.��+LNLWD�.��
/DPEUHFKWV� 3�� 9DQ� 0HHUEHHN� %�� %RQGLQJ� RI� DQ�
DXWR�DGKHVLYH� OXWLQJ�PDWHULDO� WR� HQDPHO� DQG� GHQWLQ��
'HQW�0DWHU�����������������

'H�6RX]D�*��%UDJD�55��&HVDU�3)��/RSHV�*&��&RUUHOD�
WLRQ� EHWZHHQ� FOLQLFDO� SHUIRUPDQFH� DQG� GHJUHH� RI�
FRQYHUVLRQ�RI�UHVLQ�FHPHQWV��D�OLWHUDWXUH�UHYLHZ��-�$SSO�
2UDO�6FL�����������������

3HXW]IHOGW�$��6DKDIL�$��)OXU\�6��%RQGLQJ�RI�UHVWRUDWLYH�
PDWHULDOV� WR�GHQWLQ�ZLWK�YDULRXV� OXWLQJ� DJHQWV��2SHU�
'HQW�����������������

7RPDQ� 0�� 7RNVDYXO� 6��$NLQ�$�� %RQG� VWUHQJWK� RI�
DOO�FHUDPLFV� WR� WRRWK� VWUXFWXUH�� XVLQJ� QHZ� OXWLQJ�
V\VWHPV��-�$GKHV�'HQW����������������

0LUPRKDPPDGL� +�� $ERXVKHOLE� 01�� 6DODPHK� =��
)HLO]HU�$-��.OHYHUODDQ�&-��,QQRYDWLRQV�LQ�ERQGLQJ�WR�
]LUFRQLD�EDVHG�FHUDPLFV��3DUW�,,,��3KRVSKDWH�PRQRPHU�
UHVLQ�FHPHQWV��'HQW�0DWHU�����������������

*UpJRLUH� *�� -RQLRW� 6�� *XLJQHV� 3��0LOODV�$�� 'HQWLQ�
SHUPHDELOLW\�� VHOI�HWFKLQJ� DQG� RQH�ERWWOH� GHQWLQ�
ERQGLQJ�V\VWHPV��-�3URVWKHG�'HQ���������������

*�OOHU�)��ùLPúHN�0��)DWPD�&��<LOGL]�(��<LOGLULP�&��%LU�
DGH]LY�VLVWHPLQ�NDQDPD�GXUGXUXFX�DMDQODUOD�NRQWDP�
LQH� HGLOHQ� GHQWLQ� \�]H\LQH� ED÷ODQPD� GD\DQÕPÕ��
&XPKXUL\HW�'HQW�-���������������

+LWPL� /��$WWDO� -�3�� 'HJUDQJH� 0�� ,QIOXHQFH� RI� WKH�
WLPH�SRLQW�RI�VDOLYDU\�FRQWDPLQDWLRQ�RQ�GHQWLQ�VKHDU�
ERQG�VWUHQJWK�RI���GHQWLQ�DGKHVLYH�V\VWHPV��-�$GKHV�
'HQW����������������

6XU\DNXPDUL�1%��5HGG\�36��6XUHQGHU�/��.LUDQ�5��In 
vitro�HYDOXDWLRQ�RI�LQIOXHQFH�RI�VDOLYDU\�FRQWDPLQDWLRQ�
RQ� WKH� GHQWLQ� ERQG� VWUHQJWK� RI� RQH�ERWWOH� DGKHVLYH�
V\VWHPV��&RQWHPS�&OLQ�'HQW���������������

)ULW]�8%��)LQJHU�:-��6WHDQ�+��6DOLYDU\�FRQWDPLQDWLRQ�
GXULQJ�ERQGLQJ�SURFHGXUHV�ZLWK�D�RQH�ERWWOH�DGKHVLYH�
V\VWHP��4XLQWHVVHQFH�,QW�����������������

.DQFD�-���UG��2QH�VWHS�ERQG�VWUHQJWK�WR�HQDPHO�DQG�
GHQWLQ��$P�-�'HQW��������������

&ULVS� 5�� %XUNH� )�� 2QH�\HDU� FOLQLFDO� HYDOXDWLRQ� RI�
FRPSRPHU� UHVWRUDWLRQV� SODFHG� LQ� JHQHUDO� SUDFWLFH��
4XLQWHVVHQFH�,QW�����������������
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ABSTRACT
Objective:
7KH� DLP� RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� RUDO� DQG� GHQWDO�
KHDOWK�EHKDYLRUV�RI�WKH�VWXGHQWV�VWXG\LQJ�LQ�GLIIHUHQW�IDFXOWLHV�
RI�$NGHQL]�8QLYHUVLW\��DQG� WR� UHYHDO� WKH�GLIIHUHQFHV� LQ�RUDO�
DQG�GHQWDO�KHDOWK�EHKDYLRUV��DQG�WR�H[DPLQH�WKH�FKDQJHV� LQ�
WKHLU�WKRXJKWV�DIWHU�VKRZLQJ�WKH�WHHWK�ZLWK�SODTXH�GLVFORVLQJ�
DJHQW�

Materials and Methods:
,Q�WKH�ILUVW�SDUW�RI�WKH�TXHVWLRQQDLUH�GLUHFWHG�WR�WKH�VWXGHQWV�
ZKR� DFFHSWHG� WR� SDUWLFLSDWH� LQ� WKH� VWXG\�� WKHUH� ZHUH� ���
TXHVWLRQV�WR�FROOHFW�LQIRUPDWLRQ�DERXW�RUDO�DQG�GHQWDO�KHDOWK�
KDELWV��IROORZHG�E\�WKH�+LURVKLPD�8QLYHUVLW\�'HQWDO�%HKDY�
LRU� ,QYHQWRU\� �+8�'%,�� TXHVWLRQV� ���� TXHVWLÕQV��� 7KH�
VWXGHQW��ZKR�ZDV� VKRZQ� WKH� SUHVHQFH� RI� SODTXH� DQG� JLYHQ�
RUDO�K\JLHQH� WUDLQLQJ��KDG� WKH� ODVW�SDUW�RI� WKH�TXHVWLRQQDLUH�
FRQVLVWLQJ�RI�VL[�TXHVWLRQV�ILOOHG�LQ�WR�GHWHUPLQH�WKH�FKDQJH�LQ�
KLV�KHU�WKRXJKWV�

Results: 
$�WRWDO�RI�����XQLYHUVLW\�VWXGHQWV�IURP����GLIIHUHQW�IDFXOWLHV��
DJHG�EHWZHHQ��������PHDQ�������������������ZRPHQ���������
DQG�����PHQ���������SDUWLFLSDWHG�LQ�RXU�VWXG\�
$V�D�UHVXOW�RI�WKH�DQDO\VLV��ZKHQ�RUDO�DQG�GHQWDO�KHDOWK�EHKDY�
LRUV�DPRQJ�WKH�IDFXOWLHV�ZHUH�FRPSDUHG��VWDWLVWLFDOO\�VLJQLIL�
FDQW��P ���������UHVXOWV�ZHUH�IRXQG���0HDQ�+8�'%,�6FRUHV��
)DFXOW\�RI�&RPPXQLFDWLRQ� �������)DFXOW\�RI�6SRUWV�6FLHQFHV�
 �������)DFXOW\�RI�7KHRORJ\� �������)DFXOW\�RI�'HQWLVWU\� �
������ )DFXOW\� RI�$JULFXOWXUH�  � ������� 2Q� WKH� VFRUH� YDOXHV�
FDOFXODWHG�IURP�WKH�DQVZHUV�JLYHQ�WR�WKH�+8�'%,�TXHVWLRQV��
WKH�HIIHFW�RI�JHQGHU��P� ���������PRWKHU
V�HGXFDWLRQ�OHYHO��P 
 � �������� IDWKHU
V� HGXFDWLRQ� OHYHO� �P�  � �������� PRWKHU
V�
RFFXSDWLRQ��P� ��������DQG�IDWKHU
V�RFFXSDWLRQ��P  ��������
ZHUH�GHWHUPLQHG�WR�KDYH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�
$IWHU�SODTXH�GLVFORVLQJ��XS�WR�������RI�VWXGHQWV�UHSRUWHG�WKDW�
WKH�RUDO�K\JLHQH�HGXFDWLRQ�JLYHQ�FDXVHG�SRVLWLYH�FKDQJHV�LQ�
WKHLU�WKRXJKWV�RQ�RUDO�DQG�GHQWDO�KHDOWK�

Conclusion: 
,Q�RUGHU�WR�GHYHORS�SRVLWLYH�RUDO�KHDOWK�EHKDYLRUV�DQG�KDELWV�
RI� XQLYHUVLW\� VWXGHQWV�� DOO� DFWLYLWLHV� DERXW� SURYLGLQJ� RUDO�
KHDOWK� DZDUHQHVV� LQ� WKHLU� HGXFDWLRQDO� SHULRG� VKRXOG� EH�
VXSSRUWHG��
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$÷Õ]�YH�GLú�VD÷OÕ÷Õ��JHQHO�VD÷OÕ÷ÕQ�D\UÕOPD]�ELU�SDUoDVÕGÕU�YH�
LQVDQODUÕQ� \DúDP� NDOLWHVLQL� |QHPOL� |Oo�GH� HWNLOHPHNWHGLU��
'�Q\D� 6D÷OÕN� gUJ�W�¶Q�Q� J�QFHO� YHULOHULQH� J|UH� D÷Õ]�
KDVWDOÕNODUÕ� \DNODúÕN� ���� PLO\DU� LQVDQÕ� HWNLOHPHNWHGLU� �����
'DLPL� GLúOHUGH� WHGDYL� HGLOPH\HQ� GLú� o�U�NOHUL�� “Küresel 
+DVWDOÕN� <�N�� dDOÕúPDVÕ� ����´� YHULOHULQH� J|UH� HQ� \D\JÕQ�
VD÷OÕN� VRUXQXGXU� ����� '�Q\D� JHQHOLQGH� \�NVHN� SUHYDODQVD�
VDKLS�ROPDVÕ�YH�WHGDYL�PDOL\HWLQLQ�\�NVHN�ROPDVÕ�QHGHQL\OH��
D÷Õ]�YH�GLú�KDVWDOÕNODUÕ�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU�YH�
oRN�E�\�N�ELU�VD÷OÕN�\�N��ROXúWXUPDNWDGÕU�����
$÷Õ]� GLú� VD÷OÕ÷Õ� HQIHNVL\RQ� YH� oHYUHVHO� WHKGLWOHUH� NDUúÕ�
NRUXPD� VD÷OD\DQ� NRPSOHNV� ELU� \DSÕGÕU�� $÷Õ]� GLú� VD÷OÕ÷Õ�
KDVWDOÕNODUÕ�� KDVWDQÕQ� EHVOHQPHVLQLQ� ER]XOPDVÕQD�� VRV\DO�
\DúDQWÕVÕQÕ� NÕVÕWOD\ÕS� SVLNRORMLN� RODUDN� \DúDP� NDOLWHVLQLQ�
G�úPHVLQH� YH� X]XQ� YDGHGH� JHQHO� VD÷OÕ÷ÕQÕQ� ER]XOPDVÕQD�
QHGHQ�ROXU������%LUoRN�D÷Õ]�GLú�KDVWDOÕ÷Õ�E�\�N�|Oo�GH�|QOHQH�
ELOLU� YH� HUNHQ� HYUHGH� WHGDYL� HGLOHELOLU� ROPDVÕQD� UD÷PHQ� VÕN�
UDVWODQDQ��NURQLN��JHUL�G|Q�ú�P��ROPD\DQ�VRQXoODUÕQ�RUWD\D�
oÕNPDVÕQD�QHGHQ�ROXU�

$÷Õ]� GLú� KDVWDOÕNODUÕQÕQ� \�N��� RUWDN� ULVN� IDNW|UOHULQLQ� HOH�
DOÕQDUDN� JHUoHNOHúWLULOHFHN� KDON�� VD÷OÕ÷Õ� P�GDKDOHOHUL� LOH�
D]DOWÕODELOLU�� d�U�N� SURIODNVLVL� \DSÕODELOPHVL� LoLQ� |QFHOLNOH�
ELUH\LQ� o�U�N� ULVN� IDNW|UOHUL� GH÷HUOHQGLULOPHOLGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕQ�L\LOHúWLULOPHVL�WRSOXPD�\|QHOLN�NRUX\XFX�SURJUDP�
ODUÕQ� X\JXODQPDVÕ� LOH� P�PN�QG�U�� %X� NRQXGD� |]HOOLNOH�
�QLYHUVLWH� |÷UHQFLOHULQLQ�� ROXPOX� D÷Õ]� GLú� VD÷OÕ÷Õ�
GDYUDQÕúODUÕ\OD�YH�G�ú�QFHOHUL\OH�DLOHOHULQH��DUNDGDúODUÕQD�YH�
oHYUHOHULQH� L\L� ELU� |UQHN� ROPDVÕ� EHNOHQPHNWHGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕ� JHOLúWLULFL� GDYUDQÕúODUÕQ� EHQLPVHQPHVLQGH� YH�
V�UG�U�OPHVLQGH�ELUH\OHULQ�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�DOJÕODUÕ�
|QHP�ND]DQPDNWDGÕU��hQLYHUVLWH�H÷LWLPL�V�UHVLQFH�|÷UHQFLOH�
ULQ� D÷Õ]� GLú� VD÷OÕ÷Õ� GDYUDQÕúODUÕQD� LOLúNLQ� DOJÕODUÕQÕ� RUWD\D�
NR\DFDN� GH÷HUOHQGLUPHOHULQ� \DSÕOPDVÕQÕQ�� VD÷OÕN� DOJÕVÕ� LOH�
VD÷OÕN�GDYUDQÕúÕ�DUDVÕQGDNL� LOLúNL\L�JHOLúWLUPH\H�NDWNÕ�VD÷OD��
\DFD÷Õ�G�ú�Q�OPHNWHGLU� �����%X�QHGHQOH��QLYHUVLWH�|÷UHQFL��
OHULQLQ�D÷Õ]�GLú� VD÷OÕ÷ÕQD�\|QHOLN�GDYUDQÕúODUÕ�YH�DOJÕODUÕQÕQ�
EHOLUOHQPHVL�|QHPOLGLU��

%LUH\OHUGH� D÷Õ]� VD÷OÕ÷ÕQD� \|QHOLN� ROXPOX� VD÷OÕN�
GDYUDQÕúODUÕQÕQ�JHOLúWLULOPHVLQGH�NRUX\XFX�VD÷OÕN�KL]PHWOHUL�
QLQ� |QHPLQLQ� ROGXNoD� E�\�N� ROGX÷X� XQXWXOPDPDOÕGÕU��
hQLYHUVLWH� |÷UHQFLOHUL�� WRSOXPGD� \DúD\DQ� ELUH\OHULQ� VD÷OÕN�
GDYUDQÕúODUÕQÕ� ND]DQPDODUÕQGD� VRUXPOXOXN� �VWOHQHFHN�� URO�
PRGHO� RODELOHFHN� YH� VD÷OÕN� H÷LWLPL� LoLQ� DUDFÕ� URO� �VWOHQHEL�
OHFHNWLU�� %X� QRNWDGD� PH]XQL\HW� |QFHVLQGH� D÷Õ]� VD÷OÕ÷ÕQD�

\|QHOLN� IDUNÕQGDOÕN�� WXWXP�YH�GDYUDQÕúODUÕQÕQ�GHVWHNOHQPHVL�
JHUHNPHNWHGLU�� hQLYHUVLWHGHNL� W�P� E|O�POHULQ� P�IUHGDWÕQD�
H÷LWLP� V�UHVLQFH� D÷Õ]� VD÷OÕ÷ÕQÕ� JHOLúWLUPH\L� GHVWHNOH\HQ�
LoHULNOHULQ� \HUOHúWLULOPHVL� |QHULOPHNWHGLU� ����� g÷UHQFLOHUGH�
ROXPOX�D÷Õ]�GLú�VD÷OÕ÷Õ�GDYUDQÕúODUÕ�JHOLúWLUPHN�LoLQ��QLYHUVL�
WH�H÷LWLPLQGH�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�H÷LWLP�IDDOL\HWOHULQH�
\HU�YHULOPHVL�JHUHNPHNWHGLU�

'HQWDO� SODN�� GLúOHU� \D� GD� D÷Õ]� LoLQGHNL� W�P� NDWÕ� \�]H\OHU�
�]HULQH� \DSÕúDQ� EDNWHUL� WRSOXOX÷XGXU�� 'Lú� HWL� NHQDUÕQÕQ�
�]HULQGH��VXSUDJLQJLYDO��YH�GLú�HWL�NHQDUÕQÕQ�DOWÕQGD��VXEJLQ�
JLYDO��WRSODQDQ�EDNWHULOHULQ�DPRUI��\DSÕúNDQ�YH�MHODWLQ|]�ELU�
NLWOHVL� RODUDN� GD� WDQÕPODQDELOPHNWHGLU� �����'HQWDO� SODN�� GLú�
KHNLPOL÷LQLQ� LNL�DQD�NRQXVX�RODQ�GLú�o�U�÷��YH�SHULRGRQWDO�
KDVWDOÕNODUÕQ�EDúODQJÕo�YH�LOHUOHPHVLQGHQ�VRUXPOXGXU��'HQWDO�
SODNWD�\HU�DODQ�EDNWHULOHU��WRNVLQOHU��HQ]LPOHU�YH�PHWDEROLWOHU�
SHULRGRQWDO� KDVWDOÕ÷ÕQ� JHOLúPHVLQGH�YH� HQIODPDWXDU� FHYDEÕQ�
EDúODPDVÕQGD� URO� R\QD\DQ�SULPHU� IDNW|UOHUGLU��%X�ELOJLOHULQ�
ÕúÕ÷ÕQGD�� GLú� KHNLPOHUL� WDUDIÕQGDQ� VD÷ODQDQ� D÷Õ]� KLM\HQL�
ELOJLOHQGLUPHVL� YH� KDVWDQÕQ� EXQODUD� X\PDVÕ� GLú� o�U�÷�� YH�
SHULRGRQWDO� KDVWDOÕNODUÕQ� |QOHQPHVL� NRQXVXQGD� |QHPOL� URO�
R\QDU� �����'LúOHU� YH� GLú� SOD÷Õ� D\QÕ� UHQJH� VDKLS� ROGX÷X� LoLQ�
X]DNODúWÕUÕOPDVÕ� ]RU� YH� GLNNDW� JHUHNWLUHQ� ELU� LúOHPGLU�� %X�
VRUXQX� o|]PH\H� oDOÕúDQ� SODN� ER\DPD� DMDQODUÕ� ���� \�]\ÕOÕQ�
EDúODUÕQGDQ�EHUL�NXOODQÕOPDNWDGÕU������dDOÕúPDODU�GLú�SOD÷ÕQÕQ�
SURIHV\RQHO� WHVSLWL� LoLQ� SODN� ER\D\ÕFÕ� DMDQODUÕQ� NXOODQÕPÕQÕ�
GHVWHNOHPHNWHGLU� ����� 'Lú� SOD÷ÕQÕQ� J|VWHULOPHVL�� KDVWDQÕQ�
NHQGL� NHQGLQH� JHUoHNOHúWLUGL÷L� D÷Õ]� GLú� KLM\HQLQH� UHKEHUOLN�
HGHUHN�� KDVWDQÕQ� H÷LWLPLQGH�YH�PRWLYDV\RQXQGD� L\LOHúPHOHU�
VD÷OD\DELOLU�����

$QFDN�� HULúLOHELOLU� ND\QDNODUGDQ� \DSÕODQ� WDUDPDODUGD� WHVSLW�
HGLOHQ� oDOÕúPDODUGD� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú�
VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQLQ� oHúLWOL� HWNHQOHUH� ED÷OÕ�
RODUDN� GH÷LúLNOLNOHU� J|VWHUGL÷L� ELOGLULOPHNOH� ELUOLNWH� ��������
GHQWDO�SOD÷ÕQ�J|VWHULOPHVL�LOH�NRPELQH�YHULOHQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
H÷LWLPOHULQLQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú� VD÷OÕ÷Õ�
GDYUDQÕú�YH�G�ú�QFHOHULQH�RODQ�HWNLVLQL�GH÷HUOHQGLUHQ�KHUKDQ�
JL�ELU�oDOÕúPD\D�UDVWODQPDPÕúWÕU�
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVL¶QLQ�IDUNOÕ�IDN�O�
WHOHULQGH�|÷UHQLP�J|UHQ��QLYHUVLWH�|÷UHQFLOHULQLQ�D÷Õ]�YH�GLú�
VD÷OÕ÷Õ�GDYUDQÕúODUÕQÕQ�YH�G�ú�QFHOHULQLQ�WHVSLW�HGLOPHVL��D÷Õ]�
YH� GLú� VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQGHNL� IDUNOÕOÕNODUÕQ�
RUWD\D�NRQPDVÕ�YH�SODN�ER\DVÕ�LOH�GLúOHULQGHNL�SOD÷ÕQ�|÷UHQFL�
\H� J|VWHULOPHVLQL� WDNLEHQ� G�ú�QFHOHULQGHNL� GH÷LúLPLQ�
LQFHOHQPHVLGLU�

%XQXQ�\DQÕ�VÕUD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWH-
VL������������(÷LWLP�g÷UHWLP�<ÕOÕ��%DKDU�<DUÕ\ÕOÕ��dRFXN�'Lú�
+HNLPOL÷L�g]HO�dDOÕúPD�0RG�O�� �&'+������3URMHVL�RODUDN�
JHUoHNOHúWLULOHQ�EX�oDOÕúPD\D�NDWÕODQ�GRNX]�'|QHP�,,,�|÷UHQ�
FLVLQLQ�� WRSOXPD� \|QHOLN� D÷Õ]� GLú� VD÷OÕ÷Õ� KL]PHWOHULQLQ�
SUHQVLSOHULQL�DQODPDVÕ��SODQODPDVÕ�YH�X\JXODPDVÕ��SODN�YH�GLú�
o�U�NOHUL� DUDVÕQGDNL� NRUHODV\RQX� NXUDELOPHVL�� ELUH\OHUH�
X\JXQ�D÷Õ]�EDNÕP�PHWRWODUÕQÕ�WHVSLW�HGHELOPHVL��WRSOXPODUGD�
NL�D÷Õ]�GLú�VD÷OÕ÷Õ�VHYL\HVL�YH�ELOLQFL�KDNNÕQGD�ELOJL�YH�WHFU�EH�
HGLQPHVL�KHGHIOHQPLúWLU��
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%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVLQLQ�IDUNOÕ�IDN�OWH��
OHULQGH�RNX\DQ�|÷UHQFLOHULQLQ�D÷Õ]�EDNÕPÕ�NRQXVXQGDNL�ELOJL��
G�ú�QFH� YH� DOÕúNDQOÕN� IDUNOÕOÕNODUÕQÕQ� RUWD\D� NRQPDVÕ� YH�
GLúOHUGHNL�SOD÷ÕQ�ER\DPD�DMDQODUÕ�LOH�J|VWHULOPHVL�YH�YHULOHQ�
D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL� VRQXFXQGDNL� GH÷LúLPLQ� GH÷HUOHQGL��
ULOPHVLGLU��
$NGHQL]�hQLYHUVLWHVL��7�UNL\H¶QLQ�EDúOÕFD� WXUL]P�úHKUL�RODQ�
YH�\HUOL�\DEDQFÕ�ELUoRN�NLúL\L�PLVDILU�HGHQ�$QWDO\D�LOLQGH�\HU�
DODQ� GHYOHWH� DLW� ELU� �QLYHUVLWHGLU��$NGHQL]� hQLYHUVLWHVLQGH�
|÷UHQLP�J|UHQ�|÷UHQFLOHU���QLYHUVLWH�VÕQDYÕQGD�EDúDUÕOÕ�RODUDN�
EHOOL� ELU� \�]GHOLN� GLOLPH� JLUHELOHQ�� �ONHPL]LQ� IDUNOÕ�
FR÷UDI\DODUÕQGDQ��N�OW�UOHULQGHQ�YH�VRV\R�HNRQRPLN�G�]H\�
OHULQGHQ� JHOHQ� |÷UHQFLOHUGLU�� %X� EDNÕPGDQ� GH÷HUOHQGL�
ULOGL÷LQGH� $NGHQL]� hQLYHUVLWHVL� oDOÕúPDPÕ]� LoLQ� LGHDO�
|]HOOLNOHUH� VDKLS� ELU� oDOÕúPD� HYUHQL� ROXúWXUPDNWDGÕU��$QFDN�
oDOÕúPDPÕ]�VDGHFH�PHUNH]�NDPS�V�E�Q\HVLQGH�EXOXQDQ�RUWDN�
NXOODQÕP�DODQODUÕQGD�JHUoHNOHúWLULOGL÷L�LoLQ���QLYHUVLWH�E�Q\H�
VLQGHNL� KHU� IDN�OWH\H� HúLW� úHNLOGH� XODúPD� úDQVÕ� ROPDPÕúWÕU��
$\UÕFD�oDOÕúPDPÕ]D�NDWÕOÕP�J|Q�OO�O�N�HVDVÕQD�GD\DOÕ�RODUDN�
JHUoHNOHúWLULOGL÷L� LoLQ�� oDOÕúPDPÕ]D� NDWÕODQ� |÷UHQFLOHULQ�
|÷UHQLP� J|UG�NOHUL� IDN�OWHOHULQ� GD÷ÕOÕPÕQÕQ� GHQJHOL� ROPDVÕ�
VD÷ODQDPDPÕúWÕU��%X�GXUXP�oDOÕúPDPÕ]ÕQ�HQ�|QHPOL� OLPLWD�
V\RQODUÕQGDQ� ELULVL� RODUDN� NDEXO� HGLOHELOLU�� %X� QHGHQOH�
oDOÕúPD� JUXEXPX]� NHVLWVHO� ROGX÷X� LoLQ� YH� OLVDQV� H÷LWLP�
SURJUDPODUÕ�� VRV\DO� QRUPODU�� FR÷UDIL� N|NHQ� YE�� IDUNOÕOÕNODU�
QHGHQL\OH�W�P��QLYHUVLWH�|÷UHQFLOHULQL�WHPVLO�HWPHVL�YH�NHVLQ�
RODUDN� IDN�OWHOHUH� DWIHGLOPHVL�P�PN�Q� RODPD]��%X� NRQXGD�
P�PN�Q� ROGX÷XQFD� VWDQGDUGL]H� HGLOPLú� úDUWODUGD�
JHUoHNOHúWLULOHFHN� RODQ�� NDSVDPOÕ� YH� X]XQ� V�UH� WDNLSOL�
oDOÕúPDODUD�LKWL\Do�ROGX÷X�RUWDGDGÕU���
+8�'%,��.DZDPXUD������WDUDIÕQGDQ�KDVWDODUÕQ�GLú�IÕUoDODPD�
NRQXVXQGDNL� GDYUDQÕúODUÕQÕ� YH� D÷Õ]� VD÷OÕ÷Õ� KDNNÕQGDNL�
G�ú�QFHOHULQL� LQFHOHPHN� LoLQ� JHOLúWLULOPLúWLU�� +8�'%,¶QÕQ�
WHNUDUODQDQ� WHVWOHUGHNL� J�YHQLUOLOL÷L� ROGXNoD� L\L� ROPDVÕQGDQ�
GROD\Õ�� VDGHFH� KDVWD\Õ� DQODPD\D� GH÷LO� D\QÕ� ]DPDQGD� NOLQLN�
VRQXoODUÕQ� WDKPLQ� HGLOPHVLQH� GH� \DUGÕPFÕ� ROPDNWDGÕU� �����
����� +8�'%,� GDKD� |QFH� NDUúÕOÕNOÕ� N�OW�UHO� NDUúÕODúWÕUPDODU�
LoLQ� -DSRQFDGDQ� øQJLOL]FH\H�� )LQFH�� dLQFH� YH� .RUHFH\H�
oHYULOPLúWLU�� %X� oHYLULOHULQ� VRQXoODUÕ� UDSRU� HGLOPLúWLU�
���������������%XQXOD�ELUOLNWH��+8�'%,¶QÕQ�7�UNoH\H�oHYULO�
HUHN� EDúDUÕ\OD� X\JXODQGÕ÷ÕQÕ� ELOGLUHQ� oDOÕúPDODU� GD� EXOXQ�
PDNWDGÕU���������
.DZDPXUD�YH�DUN������������\ÕOÕQGD��-DSRQ�YH�)LQODQGL\DOÕ�
VRQ�VÕQÕI�GLú�KHNLPOL÷L�|÷UHQFLOHULQGH�\DSWÕNODUÕ�oDOÕúPDGD���
-DSRQ�|÷UHQFLOHULQ�GDKD�L\L�D÷Õ]�EDNÕP�DOÕúNDQOÕNODUÕQD�VDKLS�
ROGXNODUÕQÕ� UDSRU� HGHUOHUNHQ�� ����� \ÕOÕQGD� -DSRQ\D�� +RQJ�
.RQJ� YH� %DWÕ� dLQ¶GH� ��� VÕQÕI� GLú� KHNLPOL÷L� |÷UHQFLOHULQGH�
\DSWÕNODUÕ� ELU� GL÷HU� oDOÕúPDGD� LVH�� D÷Õ]� EDNÕP�DOÕúNDQOÕNODUÕ�
DUDVÕQGD�DQODPOÕ�N�OW�UHO�IDUNOÕOÕNODU�WHVSLW�HWPLúOHUGLU������
hONHPL]GH�������\ÕOÕQGD�+8�'%,�NXOODQÕODUDN�ELU�JUXS�GLú�

KHNLPOL÷L� |÷UHQFLVL\OH� ����� NDGÕQ�� ���� HUNHN�� JHUoHNOHúWL��
ULOHQ�ELU�oDOÕúPDGD��|÷UHQFLOHULQ�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�
YH�WXWXPODUÕ�LOH�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�NRQXVXQGDNL�ELOJLOHUL�DUWDQ�
H÷LWLP�G�]H\L�LOH�JHOLúWL÷L�UDSRU�HGLOPLú�YH�D÷Õ]�GLú�VD÷OÕ÷ÕQÕ�
L\LOHúWLUPHN� LoLQ� GDKD� ID]OD� YH� HWNLQ� ELU� D÷Õ]� GLú� VD÷OÕ÷Õ�
H÷LWLPL�YHULOPHVL�JHUHNWL÷L�VRQXFXQD�YDUÕOPÕúWÕU������
6RQ� \ÕOODUGD�� \LQH� �ONHPL]GH� JHUoHNOHúWLULOHQ� EHQ]HU� ELU�
oDOÕúPDGD�LVH�g]NDQ�ùHQ�YH�DUN�������GLú�KHNLPOL÷L�|÷UHQFLOH�
ULQGH�H÷LWLP�VHYL\HVLQLQ�DUWPDVÕ\OD��|÷UHQFLOHULQ�GLú�IÕUoDOD�
PD� DOÕúNDQOÕNODUÕ�� RUDO� KLM\HQ� GDYUDQÕúODUÕ�� SHULRGRQWDO�
KDVWDOÕN� ELOJLOHUL� YH� EX� NRQXGDNL� WXWXP� YH� GDYUDQÕúODUÕQÕQ�
DUWWÕ÷Õ�ELOGLULOPLúWLU��
$NGHQL]�hQLYHUVLWHVLQLQ����D\UÕ�IDN�OWHVLQGH�|÷UHQLP�J|UHQ��
�����QLYHUVLWH�|÷UHQFLVL�LOH�JHUoHNOHúWLUGL÷LPL]�oDOÕúPDPÕ]GD�
+8�'%,� EDúDUÕ\OD� NXOODQÕOPÕú� YH� \DSÕODQ� GH÷HUOHQGLUPHOHU�
YH�LVWDWLVWLNVHO�DQDOL]OHU�VRQXFXQGD�IDN�OWHOHU�DUDVÕQGD�DQODP�
OÕ� IDUNOÕOÕNODU� ROGX÷X� EHOLUOHQPLúWLU�� +8�'%,� VRUXODUÕQD�
|÷UHQFLOHULQ� YHUGL÷L� FHYDSODUD� J|UH� HQ� G�ú�N� VNRUD� VDKLS�
IDN�OWHOHU�VÕUDVÕ�LOH�øOHWLúLP�)DN�OWHVL��2UW����������6SRU�%LOLP�
OHUL� )DN�OWHVL� �2UW�������� YH� øODKL\DW� )DN�OWHVL� �2UW��� ������
ROXUODUNHQ�� =LUDDW� )DN�OWHVL� YH� 'Lú� +HNLPOL÷L� )DN�OWHVL� HQ�
\�NVHN� VNRU� GH÷HULQH� XODúDQ� �2UW��� ������ IDN�OWHOHU�
ROPXúODUGÕU�� dDOÕúPDPÕ]ÕQ� VRQXFXQGD� 'Lú� +HNLPOL÷L�
)DN�OWHVL�|÷UHQFLOHULQLQ�+8�'%,�VNRUXQXQ�GL÷HU�|÷UHQFLOHUH�
J|UH� \�NVHN� ROGX÷X� L]OHQPLúWLU�� 'Lú� KHNLPOL÷L� IDN�OWHVL�
|÷UHQFLOHUL\OH� GL÷HU� IDN�OWHOHUGHNL� |÷UHQFLOHUL� NDUúÕODúWÕUDQ�
oDOÕúPDODUGD� GD� EHQ]HU� VRQXoODU� EXOXQPXúWXU� ��������� %X�
GXUXP���QLYHUVLWH�H÷LWLPL�P�IUHGDWÕQÕQ�YH�GHUV� LoHULNOHULQLQ�
D÷Õ]� EDNÕP� DOÕúNDQOÕNODUÕ� �]HULQGH� |QHPOL� |Oo�GH� URO�
R\QDGÕ÷ÕQÕ�J|VWHUPHNWHGLU�
dDOÕúPDPÕ]D�����NDGÕQ���������YH�����HUNHN���������|÷UHQ�
FL�NDWÕOPÕú�ROXS�NDGÕQ�YH�HUNHN�|÷UHQFLOHU�DUDVÕQGD�D÷Õ]�GLú�
VD÷OÕ÷ÕQD� \|QHOLN� WXWXP� G�ú�QFH� YH� GDYUDQÕúODU� DoÕVÕQGDQ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN� VDSWDQPDPÕúWÕU�
�S �������� (ULúLOHELOLU� ND\QDNODUGDQ� \DSÕODQ� OLWHUDW�U�
WDUDPDVÕQGD��NDGÕQ�|÷UHQFLOHULQ�HUNHN�|÷UHQFLOHUH�J|UH�D÷Õ]�
GLú�VD÷OÕ÷ÕQD�\|QHOLN�WXWXP�G�ú�QFH�YH�GDYUDQÕúODU�DoÕVÕQGDQ�
DQODPOÕ� GHUHFHGH� GDKD� \�NVHN� VNRUODUD� VDKLS� ROGX÷XQX�
ELOGLUHQ�oDOÕúPDODU�ROGX÷X�JLEL������������EL]LP�oDOÕúPDPÕ]D�
EHQ]HU� úHNLOGH� FLQVL\HWLQ� KHUKDQJL� ELU� HWNLVL� ROPDGÕ÷ÕQÕ�
ELOGLUHQ�oDOÕúPDODU�GD�EXOXQPDNWDGÕU���������������
&LQVL\HWLQ� GÕúÕQGD�� oDOÕúPDPÕ]GDQ� HOGH� HGLOHQ� +8�'%,�
VNRUODUÕ��]HULQGH��DQQH�EDED�H÷LWLP�GXUXPODUÕQÕQ�YH�DQQH�ED�
ED� PHVOHNOHULQLQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� HWNLVLQLQ�
EXOXQPDGÕ÷Õ�VDSWDQPÕúWÕU���
.DZDPXUD� YH� DUN�� ����� )LQODQGL\DOÕ� YH� -DSRQ� ��� VÕQÕI� GLú�
KHNLPOL÷L�|÷UHQFLOHUL�DUDVÕQGD�\DSWÕNODUÕ�oDOÕúPDGD��)LQODQGL�
\DOÕ�|÷UHQFLOHULQ�VDGHFH���
VLQLQ�GLú�D÷UÕVÕ�oHNHQH�NDGDU�GLú�
KHNLPLQH� JLWPH\L� HUWHOHGLNOHULQL� WHVSLW� HGHUOHUNHQ�� -DSRQ�
|÷UHQFLOHULQ� LVH� ���¶VÕQÕQ� GLú� D÷UÕVÕ� oHNHQH� NDGDU� GLú�
KHNLPLQH� JLWPHNWHQ� NDoÕQGÕNODUÕ� ELOGLULOPLúWLU�� $UDúWÕU�
PDFÕODU�� DUDGDNL� EX� FLGGL� IDUNÕQ� )LQODQGL\DOÕ� GLú� KHNLPOL÷L�
|÷UHQFLOHULQLQ� RNXOD� JLUGLNOHUL� LON� \ÕOGDQ� LWLEDUHQ� D÷Õ]� GLú�
VD÷OÕ÷Õ�NRQXVXQGD�ELOLQoOHQPHOHULQH�\|QHOLN�GDKD�oRN�H÷LWLP�
DOPDODUÕQGDQ�ND\QDNODQGÕ÷ÕQÕ�|QH�V�UP�úOHUGLU�
%L]LP�oDOÕúPDPÕ]GD�LVH�GLú�D÷UÕVÕ�RODQD�NDGDU�GLú�KHNLPLQH�
JLWPH\HQ��QLYHUVLWH�|÷UHQFLOHULQLQ�RUDQÕ�������RODUDN�WHVSLW�
HGLOPLúWLU��%X�RUDQ�ELOH���ONHPL]GH��QLYHUVLWH�|÷UHQFLOHULQLQ�

D÷Õ]� GLú� VD÷OÕ÷Õ� NRQXVXQGD� ELOLQoOHQGLULOPHVLQH� YH� D÷Õ]� GLú�
VD÷OÕ÷Õ�KDNNÕQGDNL�WXWXP��G�ú�QFH�YH�GDYUDQÕúODUÕQÕQ�ROXPOX�
\|QGH� JHOLúWLULOPHOHULQH� \|QHOLN� H÷LWLP� IDDOL\HWOHULQH� QH�
NDGDU�oRN�LKWL\Do�GX\XOGX÷XQX�RUWD\D�NR\PDNWDGÕU��
%L]LP�oDOÕúPDPÕ]D�EHQ]HU� úHNLOGH��/L�YH� DUN�� ����� D÷Õ]�GLú�
VD÷OÕ÷ÕQD� \|QHOLN� YHULOHQ� H÷LWLPLQ� �QLYHUVLWH� |÷UHQFLOHULQGH�
ROXPOX�D÷Õ]�GLú� VD÷OÕ÷Õ� GDYUDQÕúODUÕQD�\|QHOLN�PRWLYDV\RQX�
DUWÕUGÕ÷ÕQÕ� RUWD\D� NR\PXúWXU� �� $÷Õ]� VD÷OÕ÷Õ�� KHU� ELUH\LQ�
|]HOOLNOHUL�� D÷Õ]� VD÷OÕ÷ÕQD� LOLúNLQ� GDYUDQÕú� YH� DOJÕVÕ�� DLOHQLQ�
VRV\R�HNRQRPLN�GXUXPX�YH�JHOHQHNVHO�LQDQoODUÕQ�HWNLVL�JLEL�
ELU� GL]L� IDNW|UGHQ� GROD\OÕ� RODUDN� HWNLOHQLU�� $÷Õ]� VD÷OÕ÷ÕQD�
\|QHOLN�WXWXP�YH�GDYUDQÕúODU��\DúD��SVLNRVRV\DO�IDNW|UOHUH�YH�
oHYUHQLQ� WXWXPODUÕQD� ED÷OÕ� RODUDN� GR÷XPGDQ� HUJHQOL÷H� YH�
\HWLúNLQOL÷H� NDGDU� GH÷LúPHNWHGLU� ������ 3ODN� ER\DPDVÕQÕ�
WDNLEHQ� YHULOHQ� D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL� VRQUDVÕ� GROGXUXODQ�
DQNHWLPL]LQ� VRQ� E|O�P�QGH� |÷UHQFLOHU� �����¶H� YDUDQ�
RUDQODUGD� YHULOHQ� EX� H÷LWLPLQ� D÷Õ]� GLú� VD÷OÕ÷Õ� NRQXVXQGD�
NHQGLOHULQL� PRWLYH� HWWL÷L�� J|U�ú� YH� G�ú�QFHOHULQGH� ROXPOX�
\|QGH� GH÷LúLNOLNOHUH� QHGHQ� ROGX÷XQX� ELOGLUPLúOHUGLU��
dDOÕúPDPÕ]D�EHQ]HU�X\JXODPDOÕ�H÷LWLPOHULQ�|÷UHQFLOHULQ�D÷Õ]�
EDNÕPÕ� NRQXVXQGD� GDKD� HWNLOL� JHOLúPH� VD÷OD\DELOHFH÷LQL�
J|VWHUPLúWLU��
hQLYHUVLWH� H÷LWLPL� V�UHVLQFH� P�IUHGDWD� HNOHQHFHN� RODQ�
NDSVDPOÕ�D÷Õ]�GLú�VD÷OÕ÷Õ�H÷LWLPOHUL�LOH�ROXPOX�\|QGH�GH÷LúLP�
\DNDODQDELOLU�
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$÷Õ]�GLú�VD÷OÕ÷ÕQÕQ�L\LOHúWLULOPHVL��KDVWDOÕNODUÕQ�NRQWURO�HGLOH�
ELOLU� G�]H\GH� ROGX÷X� HUNHQ� G|QHPOHUGHQ� LWLEDUHQ� W�P� \Dú�
JUXSODUÕQGD�� WRSOXPD� \|QHOLN� NRUX\XFX� SURJUDPODUÕQ� X\JX�
ODQPDVÕ� LOH� P�PN�QG�U�� hQLYHUVLWH� |÷UHQFLOHUL�� WRSOXPGD�
\DúD\DQ� ELUH\OHULQ� VD÷OÕN� GDYUDQÕúODUÕQÕ� ND]DQPDODUÕQGD�
VRUXPOXOXN��VWOHQHFHN��URO�PRGHO�RODELOHFHN�YH�VD÷OÕN�H÷LWLPL�
LoLQ�DUDFÕ�URO��VWOHQHELOHFHNWLU��
dDOÕúPDPÕ]GDQ� HOGH� HGLOHQ� VRQXoODU�� �QLYHUVLWH� |÷UHQFLOH�
ULQGH�ROXPOX�D÷Õ]�GLú� VD÷OÕ÷Õ�GDYUDQÕúODUÕQÕ�JHOLúWLUPHN� LoLQ�
�QLYHUVLWH�|÷UHQLP�V�UHVLQFH�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\HU�YHULOPHVL�
JHUHNWL÷LQL� YH� �QLYHUVLWHGHNL� W�P� E|O�POHULQ� P�IUHGDWÕQD�
D÷Õ]� GLú� VD÷OÕ÷ÕQÕ� JHOLúWLUPH\L� GHVWHNOH\HQ� LoHULNOHULQ�
\HUOHúWLULOPHVL�JHUHNWL÷LQL�J|VWHUPLúWLU��%X�QRNWDGD��QLYHUVLWH�
|÷UHQFLOHULQGH� ROXPOX� D÷Õ]� GLú� VD÷OÕ÷Õ� GDYUDQÕúODUÕ�
JHOLúWLUPHN�LoLQ�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�IDUNÕQGDOÕN��WXWXP�
YH�GDYUDQÕúODUÕQÕQ�GHVWHNOHQPHVL�YH�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QH�
OLN�H÷LWLP�IDDOL\HWOHULQH�|QHP�YHULOPHOLGLU�
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%X�oDOÕúPD�LoLQ�HWLN�NXUXO�RQD\Õ�JHUHNPHPHNWHGLU�

7HúHNN�U�
%X� oDOÕúPD�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L� )DN�OWHVL��
���������� (÷LWLP�g÷UHWLP� <ÕOÕ�� %DKDU� <DUÕ\ÕOÕ�� dRFXN�'Lú�
+HNLPOL÷L�g]HO�dDOÕúPD�0RG�O�� �&'+������3URMHVL�RODUDN�
JHUoHNOHúWLULO�� PLúWLU�� dDOÕúPDPÕ]� NDSVDPÕQGD� �QLYHUVLWH�
|÷UHQFLOHULQH� �FUHWVL]� GD÷ÕWÕOPDN� �]HUH�� oDOÕúPDPÕ]D� GLú�
IÕUoDVÕ� GHVWH÷LQGH� EXOXQDQ� %DQDW� )ÕUoD� YH� 3ODVWLN� 6DQ��
$�ù�¶QH�YH�GLú�PDFXQX�GHVWH÷LQGH�EXOXQDQ�*OD[RVPLWKNOLQH�
øODoODUÕ�6DQD\L�YH�7LFDUHW�$�ù�¶QH�WHúHNN�UOHULPL]L�VXQDUÕ]�



0DPDNOÕ�(��YH�DUN�$NG�'Lú�+HN�'�����������

ÖZ
Amaç:
%X� oDOÕúPDQÕQ� DPDFÕ��$NGHQL]� hQLYHUVLWHVLQLQ� IDUNOÕ� IDN�OWH��
OHULQGH�RNX\DQ��QLYHUVLWH�|÷UHQFLOHULQLQ�D÷Õ]�GLú�VD÷OÕ÷Õ�GDYUDQÕú�
YH�G�ú�QFHOHULQLQ�WHVSLW�HGLOPHVL��D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�YH�
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ABSTRACT
Objective:
7KH� DLP� RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� RUDO� DQG� GHQWDO�
KHDOWK�EHKDYLRUV�RI�WKH�VWXGHQWV�VWXG\LQJ�LQ�GLIIHUHQW�IDFXOWLHV�
RI�$NGHQL]�8QLYHUVLW\��DQG� WR� UHYHDO� WKH�GLIIHUHQFHV� LQ�RUDO�
DQG�GHQWDO�KHDOWK�EHKDYLRUV��DQG�WR�H[DPLQH�WKH�FKDQJHV� LQ�
WKHLU�WKRXJKWV�DIWHU�VKRZLQJ�WKH�WHHWK�ZLWK�SODTXH�GLVFORVLQJ�
DJHQW�

Materials and Methods:
,Q�WKH�ILUVW�SDUW�RI�WKH�TXHVWLRQQDLUH�GLUHFWHG�WR�WKH�VWXGHQWV�
ZKR� DFFHSWHG� WR� SDUWLFLSDWH� LQ� WKH� VWXG\�� WKHUH� ZHUH� ���
TXHVWLRQV�WR�FROOHFW�LQIRUPDWLRQ�DERXW�RUDO�DQG�GHQWDO�KHDOWK�
KDELWV��IROORZHG�E\�WKH�+LURVKLPD�8QLYHUVLW\�'HQWDO�%HKDY�
LRU� ,QYHQWRU\� �+8�'%,�� TXHVWLRQV� ���� TXHVWLÕQV��� 7KH�
VWXGHQW��ZKR�ZDV� VKRZQ� WKH� SUHVHQFH� RI� SODTXH� DQG� JLYHQ�
RUDO�K\JLHQH� WUDLQLQJ��KDG� WKH� ODVW�SDUW�RI� WKH�TXHVWLRQQDLUH�
FRQVLVWLQJ�RI�VL[�TXHVWLRQV�ILOOHG�LQ�WR�GHWHUPLQH�WKH�FKDQJH�LQ�
KLV�KHU�WKRXJKWV�

Results: 
$�WRWDO�RI�����XQLYHUVLW\�VWXGHQWV�IURP����GLIIHUHQW�IDFXOWLHV��
DJHG�EHWZHHQ��������PHDQ�������������������ZRPHQ���������
DQG�����PHQ���������SDUWLFLSDWHG�LQ�RXU�VWXG\�
$V�D�UHVXOW�RI�WKH�DQDO\VLV��ZKHQ�RUDO�DQG�GHQWDO�KHDOWK�EHKDY�
LRUV�DPRQJ�WKH�IDFXOWLHV�ZHUH�FRPSDUHG��VWDWLVWLFDOO\�VLJQLIL�
FDQW��P ���������UHVXOWV�ZHUH�IRXQG���0HDQ�+8�'%,�6FRUHV��
)DFXOW\�RI�&RPPXQLFDWLRQ� �������)DFXOW\�RI�6SRUWV�6FLHQFHV�
 �������)DFXOW\�RI�7KHRORJ\� �������)DFXOW\�RI�'HQWLVWU\� �
������ )DFXOW\� RI�$JULFXOWXUH�  � ������� 2Q� WKH� VFRUH� YDOXHV�
FDOFXODWHG�IURP�WKH�DQVZHUV�JLYHQ�WR�WKH�+8�'%,�TXHVWLRQV��
WKH�HIIHFW�RI�JHQGHU��P� ���������PRWKHU
V�HGXFDWLRQ�OHYHO��P 
 � �������� IDWKHU
V� HGXFDWLRQ� OHYHO� �P�  � �������� PRWKHU
V�
RFFXSDWLRQ��P� ��������DQG�IDWKHU
V�RFFXSDWLRQ��P  ��������
ZHUH�GHWHUPLQHG�WR�KDYH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�
$IWHU�SODTXH�GLVFORVLQJ��XS�WR�������RI�VWXGHQWV�UHSRUWHG�WKDW�
WKH�RUDO�K\JLHQH�HGXFDWLRQ�JLYHQ�FDXVHG�SRVLWLYH�FKDQJHV�LQ�
WKHLU�WKRXJKWV�RQ�RUDO�DQG�GHQWDO�KHDOWK�

Conclusion: 
,Q�RUGHU�WR�GHYHORS�SRVLWLYH�RUDO�KHDOWK�EHKDYLRUV�DQG�KDELWV�
RI� XQLYHUVLW\� VWXGHQWV�� DOO� DFWLYLWLHV� DERXW� SURYLGLQJ� RUDO�
KHDOWK� DZDUHQHVV� LQ� WKHLU� HGXFDWLRQDO� SHULRG� VKRXOG� EH�
VXSSRUWHG��
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$÷Õ]�YH�GLú�VD÷OÕ÷Õ��JHQHO�VD÷OÕ÷ÕQ�D\UÕOPD]�ELU�SDUoDVÕGÕU�YH�
LQVDQODUÕQ� \DúDP� NDOLWHVLQL� |QHPOL� |Oo�GH� HWNLOHPHNWHGLU��
'�Q\D� 6D÷OÕN� gUJ�W�¶Q�Q� J�QFHO� YHULOHULQH� J|UH� D÷Õ]�
KDVWDOÕNODUÕ� \DNODúÕN� ���� PLO\DU� LQVDQÕ� HWNLOHPHNWHGLU� �����
'DLPL� GLúOHUGH� WHGDYL� HGLOPH\HQ� GLú� o�U�NOHUL�� “Küresel 
+DVWDOÕN� <�N�� dDOÕúPDVÕ� ����´� YHULOHULQH� J|UH� HQ� \D\JÕQ�
VD÷OÕN� VRUXQXGXU� ����� '�Q\D� JHQHOLQGH� \�NVHN� SUHYDODQVD�
VDKLS�ROPDVÕ�YH�WHGDYL�PDOL\HWLQLQ�\�NVHN�ROPDVÕ�QHGHQL\OH��
D÷Õ]�YH�GLú�KDVWDOÕNODUÕ�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU�YH�
oRN�E�\�N�ELU�VD÷OÕN�\�N��ROXúWXUPDNWDGÕU�����
$÷Õ]� GLú� VD÷OÕ÷Õ� HQIHNVL\RQ� YH� oHYUHVHO� WHKGLWOHUH� NDUúÕ�
NRUXPD� VD÷OD\DQ� NRPSOHNV� ELU� \DSÕGÕU�� $÷Õ]� GLú� VD÷OÕ÷Õ�
KDVWDOÕNODUÕ�� KDVWDQÕQ� EHVOHQPHVLQLQ� ER]XOPDVÕQD�� VRV\DO�
\DúDQWÕVÕQÕ� NÕVÕWOD\ÕS� SVLNRORMLN� RODUDN� \DúDP� NDOLWHVLQLQ�
G�úPHVLQH� YH� X]XQ� YDGHGH� JHQHO� VD÷OÕ÷ÕQÕQ� ER]XOPDVÕQD�
QHGHQ�ROXU������%LUoRN�D÷Õ]�GLú�KDVWDOÕ÷Õ�E�\�N�|Oo�GH�|QOHQH�
ELOLU� YH� HUNHQ� HYUHGH� WHGDYL� HGLOHELOLU� ROPDVÕQD� UD÷PHQ� VÕN�
UDVWODQDQ��NURQLN��JHUL�G|Q�ú�P��ROPD\DQ�VRQXoODUÕQ�RUWD\D�
oÕNPDVÕQD�QHGHQ�ROXU�

$÷Õ]� GLú� KDVWDOÕNODUÕQÕQ� \�N��� RUWDN� ULVN� IDNW|UOHULQLQ� HOH�
DOÕQDUDN� JHUoHNOHúWLULOHFHN� KDON�� VD÷OÕ÷Õ� P�GDKDOHOHUL� LOH�
D]DOWÕODELOLU�� d�U�N� SURIODNVLVL� \DSÕODELOPHVL� LoLQ� |QFHOLNOH�
ELUH\LQ� o�U�N� ULVN� IDNW|UOHUL� GH÷HUOHQGLULOPHOLGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕQ�L\LOHúWLULOPHVL�WRSOXPD�\|QHOLN�NRUX\XFX�SURJUDP�
ODUÕQ� X\JXODQPDVÕ� LOH� P�PN�QG�U�� %X� NRQXGD� |]HOOLNOH�
�QLYHUVLWH� |÷UHQFLOHULQLQ�� ROXPOX� D÷Õ]� GLú� VD÷OÕ÷Õ�
GDYUDQÕúODUÕ\OD�YH�G�ú�QFHOHUL\OH�DLOHOHULQH��DUNDGDúODUÕQD�YH�
oHYUHOHULQH� L\L� ELU� |UQHN� ROPDVÕ� EHNOHQPHNWHGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕ� JHOLúWLULFL� GDYUDQÕúODUÕQ� EHQLPVHQPHVLQGH� YH�
V�UG�U�OPHVLQGH�ELUH\OHULQ�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�DOJÕODUÕ�
|QHP�ND]DQPDNWDGÕU��hQLYHUVLWH�H÷LWLPL�V�UHVLQFH�|÷UHQFLOH�
ULQ� D÷Õ]� GLú� VD÷OÕ÷Õ� GDYUDQÕúODUÕQD� LOLúNLQ� DOJÕODUÕQÕ� RUWD\D�
NR\DFDN� GH÷HUOHQGLUPHOHULQ� \DSÕOPDVÕQÕQ�� VD÷OÕN� DOJÕVÕ� LOH�
VD÷OÕN�GDYUDQÕúÕ�DUDVÕQGDNL� LOLúNL\L�JHOLúWLUPH\H�NDWNÕ�VD÷OD��
\DFD÷Õ�G�ú�Q�OPHNWHGLU� �����%X�QHGHQOH��QLYHUVLWH�|÷UHQFL��
OHULQLQ�D÷Õ]�GLú� VD÷OÕ÷ÕQD�\|QHOLN�GDYUDQÕúODUÕ�YH�DOJÕODUÕQÕQ�
EHOLUOHQPHVL�|QHPOLGLU��

%LUH\OHUGH� D÷Õ]� VD÷OÕ÷ÕQD� \|QHOLN� ROXPOX� VD÷OÕN�
GDYUDQÕúODUÕQÕQ�JHOLúWLULOPHVLQGH�NRUX\XFX�VD÷OÕN�KL]PHWOHUL�
QLQ� |QHPLQLQ� ROGXNoD� E�\�N� ROGX÷X� XQXWXOPDPDOÕGÕU��
hQLYHUVLWH� |÷UHQFLOHUL�� WRSOXPGD� \DúD\DQ� ELUH\OHULQ� VD÷OÕN�
GDYUDQÕúODUÕQÕ� ND]DQPDODUÕQGD� VRUXPOXOXN� �VWOHQHFHN�� URO�
PRGHO� RODELOHFHN� YH� VD÷OÕN� H÷LWLPL� LoLQ� DUDFÕ� URO� �VWOHQHEL�
OHFHNWLU�� %X� QRNWDGD� PH]XQL\HW� |QFHVLQGH� D÷Õ]� VD÷OÕ÷ÕQD�

\|QHOLN� IDUNÕQGDOÕN�� WXWXP�YH�GDYUDQÕúODUÕQÕQ�GHVWHNOHQPHVL�
JHUHNPHNWHGLU�� hQLYHUVLWHGHNL� W�P� E|O�POHULQ� P�IUHGDWÕQD�
H÷LWLP� V�UHVLQFH� D÷Õ]� VD÷OÕ÷ÕQÕ� JHOLúWLUPH\L� GHVWHNOH\HQ�
LoHULNOHULQ� \HUOHúWLULOPHVL� |QHULOPHNWHGLU� ����� g÷UHQFLOHUGH�
ROXPOX�D÷Õ]�GLú�VD÷OÕ÷Õ�GDYUDQÕúODUÕ�JHOLúWLUPHN�LoLQ��QLYHUVL�
WH�H÷LWLPLQGH�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�H÷LWLP�IDDOL\HWOHULQH�
\HU�YHULOPHVL�JHUHNPHNWHGLU�

'HQWDO� SODN�� GLúOHU� \D� GD� D÷Õ]� LoLQGHNL� W�P� NDWÕ� \�]H\OHU�
�]HULQH� \DSÕúDQ� EDNWHUL� WRSOXOX÷XGXU�� 'Lú� HWL� NHQDUÕQÕQ�
�]HULQGH��VXSUDJLQJLYDO��YH�GLú�HWL�NHQDUÕQÕQ�DOWÕQGD��VXEJLQ�
JLYDO��WRSODQDQ�EDNWHULOHULQ�DPRUI��\DSÕúNDQ�YH�MHODWLQ|]�ELU�
NLWOHVL� RODUDN� GD� WDQÕPODQDELOPHNWHGLU� �����'HQWDO� SODN�� GLú�
KHNLPOL÷LQLQ� LNL�DQD�NRQXVX�RODQ�GLú�o�U�÷��YH�SHULRGRQWDO�
KDVWDOÕNODUÕQ�EDúODQJÕo�YH�LOHUOHPHVLQGHQ�VRUXPOXGXU��'HQWDO�
SODNWD�\HU�DODQ�EDNWHULOHU��WRNVLQOHU��HQ]LPOHU�YH�PHWDEROLWOHU�
SHULRGRQWDO� KDVWDOÕ÷ÕQ� JHOLúPHVLQGH�YH� HQIODPDWXDU� FHYDEÕQ�
EDúODPDVÕQGD� URO� R\QD\DQ�SULPHU� IDNW|UOHUGLU��%X�ELOJLOHULQ�
ÕúÕ÷ÕQGD�� GLú� KHNLPOHUL� WDUDIÕQGDQ� VD÷ODQDQ� D÷Õ]� KLM\HQL�
ELOJLOHQGLUPHVL� YH� KDVWDQÕQ� EXQODUD� X\PDVÕ� GLú� o�U�÷�� YH�
SHULRGRQWDO� KDVWDOÕNODUÕQ� |QOHQPHVL� NRQXVXQGD� |QHPOL� URO�
R\QDU� �����'LúOHU� YH� GLú� SOD÷Õ� D\QÕ� UHQJH� VDKLS� ROGX÷X� LoLQ�
X]DNODúWÕUÕOPDVÕ� ]RU� YH� GLNNDW� JHUHNWLUHQ� ELU� LúOHPGLU�� %X�
VRUXQX� o|]PH\H� oDOÕúDQ� SODN� ER\DPD� DMDQODUÕ� ���� \�]\ÕOÕQ�
EDúODUÕQGDQ�EHUL�NXOODQÕOPDNWDGÕU������dDOÕúPDODU�GLú�SOD÷ÕQÕQ�
SURIHV\RQHO� WHVSLWL� LoLQ� SODN� ER\D\ÕFÕ� DMDQODUÕQ� NXOODQÕPÕQÕ�
GHVWHNOHPHNWHGLU� ����� 'Lú� SOD÷ÕQÕQ� J|VWHULOPHVL�� KDVWDQÕQ�
NHQGL� NHQGLQH� JHUoHNOHúWLUGL÷L� D÷Õ]� GLú� KLM\HQLQH� UHKEHUOLN�
HGHUHN�� KDVWDQÕQ� H÷LWLPLQGH�YH�PRWLYDV\RQXQGD� L\LOHúPHOHU�
VD÷OD\DELOLU�����

$QFDN�� HULúLOHELOLU� ND\QDNODUGDQ� \DSÕODQ� WDUDPDODUGD� WHVSLW�
HGLOHQ� oDOÕúPDODUGD� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú�
VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQLQ� oHúLWOL� HWNHQOHUH� ED÷OÕ�
RODUDN� GH÷LúLNOLNOHU� J|VWHUGL÷L� ELOGLULOPHNOH� ELUOLNWH� ��������
GHQWDO�SOD÷ÕQ�J|VWHULOPHVL�LOH�NRPELQH�YHULOHQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
H÷LWLPOHULQLQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú� VD÷OÕ÷Õ�
GDYUDQÕú�YH�G�ú�QFHOHULQH�RODQ�HWNLVLQL�GH÷HUOHQGLUHQ�KHUKDQ�
JL�ELU�oDOÕúPD\D�UDVWODQPDPÕúWÕU�
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVL¶QLQ�IDUNOÕ�IDN�O�
WHOHULQGH�|÷UHQLP�J|UHQ��QLYHUVLWH�|÷UHQFLOHULQLQ�D÷Õ]�YH�GLú�
VD÷OÕ÷Õ�GDYUDQÕúODUÕQÕQ�YH�G�ú�QFHOHULQLQ�WHVSLW�HGLOPHVL��D÷Õ]�
YH� GLú� VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQGHNL� IDUNOÕOÕNODUÕQ�
RUWD\D�NRQPDVÕ�YH�SODN�ER\DVÕ�LOH�GLúOHULQGHNL�SOD÷ÕQ�|÷UHQFL�
\H� J|VWHULOPHVLQL� WDNLEHQ� G�ú�QFHOHULQGHNL� GH÷LúLPLQ�
LQFHOHQPHVLGLU�

%XQXQ�\DQÕ�VÕUD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWH-
VL������������(÷LWLP�g÷UHWLP�<ÕOÕ��%DKDU�<DUÕ\ÕOÕ��dRFXN�'Lú�
+HNLPOL÷L�g]HO�dDOÕúPD�0RG�O�� �&'+������3URMHVL�RODUDN�
JHUoHNOHúWLULOHQ�EX�oDOÕúPD\D�NDWÕODQ�GRNX]�'|QHP�,,,�|÷UHQ�
FLVLQLQ�� WRSOXPD� \|QHOLN� D÷Õ]� GLú� VD÷OÕ÷Õ� KL]PHWOHULQLQ�
SUHQVLSOHULQL�DQODPDVÕ��SODQODPDVÕ�YH�X\JXODPDVÕ��SODN�YH�GLú�
o�U�NOHUL� DUDVÕQGDNL� NRUHODV\RQX� NXUDELOPHVL�� ELUH\OHUH�
X\JXQ�D÷Õ]�EDNÕP�PHWRWODUÕQÕ�WHVSLW�HGHELOPHVL��WRSOXPODUGD�
NL�D÷Õ]�GLú�VD÷OÕ÷Õ�VHYL\HVL�YH�ELOLQFL�KDNNÕQGD�ELOJL�YH�WHFU�EH�
HGLQPHVL�KHGHIOHQPLúWLU��
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>MZQ�<WXTIUI�)ZItTIZÜ�^M�=aO]TIVUI[Ü
%X�oDOÕúPD�LoLQ��LOJLOL�NXUXPODUGDQ�JHUHNOL�W�P�L]LQ�YH�RQD\�
ODUÕQ� DOÕQPDVÕQÕQ� DUGÕQGDQ�� $NGHQL]� hQLYHUVLWHVL� PHUNH]�
NDPS�V�QGH�� W�P� |÷UHQFLOHULQ� RUWDN� NXOODQÕP� DODQODUÕ� RODQ�
N�W�SKDQH��PHUNH]L�\HPHNKDQH��N�OW�U�YH�HWNLQOLN�VDORQODUÕ��
oDUúÕ�YE��DODQODUGD�VWDQWODU�NXUXOPXúWXU��.XUXODQ�VWDQWODUGD��
\DSÕOPDVÕ� SODQODQDQ� H÷LWLP�YH� oDOÕúPD�KDNNÕQGD�NÕVD�JHQHO�
ELOJLOHQGLUPHOHU�\DSÕOPÕúWÕU��dDOÕúPD�YH�H÷LWLPH�NDWÕOPD\Õ�YH�
KD]ÕUODQDQ�DQNHW�IRUPXQX�GROGXUPD\Õ�NDEXO�HGHQ��QLYHUVLWH�
|÷UHQFLOHUL� oDOÕúPD\D� GDKLO� HGLOPLúWLU�� +D]ÕUODQDQ� DQNHW�
IRUPXQGD��QLYHUVLWH�|÷UHQFLVLQLQ�NLPOL÷LQL�RUWD\D�oÕNDUWDFDN�
�LVLP�VR\� LVLP��NLPOLN�QR�YE���KHUKDQJL�ELU� VRUX�EXOXQPD]�
NHQ�� FLQVL\HW�� GR÷XP� WDULKL�� NDUGHú� VD\ÕVÕ�� HEHYH\QOHULQ�
H÷LWLP�GXUXPX��RNXGX÷X�IDN�OWH�YE��VRUXODUD�\HU�YHULOPLúWLU��
7HN� VD\ID� KDOLQGHNL� DQNHWLQ� ELULQFL� E|O�P�QGH� oDOÕúPD\D�
NDWÕODQ� |÷UHQFLQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ� DOÕúNDQOÕNODUÕ� KDNNÕQGD�
ELOJL�WRSODPDN�LoLQ����DGHW�VRUX�YH�+LURúLPD�hQLYHUVLWHVL�'Lú�
'DYUDQÕú�(QYDQWHUL “Hiroshima University Dental Behaviour 
Inventory” �+8�'%,��VRUXODUÕ�\HU�DOPÕúWÕU���
+8�'%,� ��� VRUXGDQ� ROXúPDNWDGÕU� YH� EX� VRUXODU� NDWÕOÕ\R�
UXP�NDWÕOPÕ\RUXP� úHNOLQGH� FHYDSODQGÕUÕOPDNWDGÕU��+8�'%,�
|OoH÷L� VNRUODUÕ� KHVDSODQÕUNHQ�� ���������������� VRUXODUÕQD�
YHULOHQ�KHU�ELU�NDWÕOÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�YH��������������
���VRUXODUÕQD�YHULOHQ�KHU�ELU�NDWÕOPÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�
YHULOHUHN� GH÷HUOHQGLULOPHNWHGLU�� (Q� \�NVHN� +8�'%,� VNRUX�
��¶GLU� YH� \�NVHN� SXDQODU� NLúLQLQ� GDKD� L\L� D÷Õ]� VD÷OÕ÷Õ�
GDYUDQÕúÕQD�VDKLS�ROGX÷XQX�J|VWHUPHNWHGLU������
$QNHWLQ�LON�E|O�P�Q�Q�WDPDPHQ�FHYDSODQGÕUÕOPDVÕQÕQ�DUGÕQ�
GDQ�� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� oDOÕúPD\D� NDWÕODQ� �QLYHUVLWH�
|÷UHQFLOHULQLQ�|Q�GLúOHULQH�DSOLNDW|U�\DUGÕPÕ�LOH�SODN�ER\DVÕ�
X\JXODQDUDN� �3ODTXH� 7HVW�� ,YRFODU�9LYDGHQW�� /LHFKWHQVWHLQ��
GLú� KHNLPOL÷LQGH� PDWHU\DOOHULQ� SROLPHUL]DV\RQX� DPDFÕ\OD�
NXOODQÕODQ� ELU� ÕúÕN� ND\QD÷Õ� LOH� |÷UHQFL\H� HO� D\QDVÕQGD�
GLúOHULQGHNL�GHQWDO�SODN�PHYFXGL\HWL�J|VWHULOPLúWLU��5HVLP�����

Resim 1.�3ODN�ER\DPDVÕQÕ�WDNLEHQ�SOD÷ÕQ�NDWÕOÕPFÕ�|÷UHQFL\H�J|VWHULOPHVL��

��

3ODN�PHYFXGL\HWLQLQ�J|VWHULOPHVLQL� WDNLEHQ�D÷Õ]�GLú�PRGHOL�
�]HULQGH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�IÕUoDODPDVÕ�JHUHNWL÷L�
NRQXVXQGD�D\UÕQWÕOÕ�ELU�H÷LWLP�YHULOPLúWLU��5HVLP�����

Resim 2.�.DWÕOÕPFÕ�|÷UHQFL\H�D÷Õ]�KLM\HQL�H÷LWLPL�YHULOPHVL

3ODN�PHYFXGL\HWL�J|VWHULOHQ�YH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�
IÕUoDODPDVÕ� JHUHNWL÷L� NRQXVXQGD� H÷LWLP� YHULOHQ� |÷UHQFL\H��
EDúODQJÕoWDNL�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�YH�G�ú�QFHOHULQGH�
KHUKDQJL� ELU� GH÷LúLNOL÷LQ� ROXS� ROPDGÕ÷ÕQÕ� EHOLUOHPHN� LoLQ� ��
VRUXOXN� VRQ� ELU� DQNHW� GROGXUXOPXúWXU��$QNHWLQ� WDPDPODQ�
PDVÕQÕQ�DUGÕQGDQ�|÷UHQFL\H�GLú�PDFXQX�YH�GLú�IÕUoDVÕ�KHGL\H�
HGLOPLúWLU��

Verilerin Analizi
(OGH�HGLOHQ�YHULOHU�6366�SDNHW�SURJUDPÕQD��6366�������IRU�
:LQGRZV�� &KLFDJR�� ,/��$%'�� JLULOHUHN�� WDQÕPOD\ÕFÕ� LVWDWLV�
WLNOHU��PLQLPXP��PDNVLPXP��RUWDODPD��VWDQGDUW�VDSPD�YE���
JHUoHNOHúWLULOPLúWLU�� 1LFHO� �NDQWLWDWLI�� YHULOHULQ� NDUúÕODúWÕU�
PDVÕQGD�� SDUDPHWULN� NRúXOODUÕQ� VD÷ODQPDVÕ� GXUXPXQGD�

³6WXGHQW� 7´� WHVWL�� JUXSODUÕQ� WHNUDUOD\DQ� |Oo�POHULQGH�
$129$� YH� DOW� JUXS� NDUúÕODúWÕUPDODUÕQGD� LVH� 7XNH\� +6'�
oRNOX�NDUúÕODúWÕUPD�WHVWL�NXOODQÕOPÕúWÕU�
3DUDPHWULN� NRúXOODUÕQ� VD÷ODQDPDGÕ÷Õ� GXUXPODUGD�� QLWHO�
�NDOLWDWLI��YHULOHULQ�LQFHOHQPHVLQGH�YH�JUXSODUÕQ�NDUúÕODúWÕUÕO�
PDVÕQGD��.UXVNDO�:DOOLV��0DQQ�:KLWQH\�8��:LOFR[RQ�YH�NL�
NDUH� �Ȥ��� WHVWOHUL� NXOODQÕOPÕúWÕU�� 6RQXoODU� ���¶OLN� J�YHQ�
DUDOÕ÷ÕQGD��P �������DQODPOÕOÕN�G�]H\LQGH�GH÷HUOHQGLULOPLúWLU�

)ZI̫\ÜZUIVÜV�;ÜVÜZTÜTÜSTIZÜ
dDOÕúPDPÕ]D�$NGHQL]�hQLYHUVLWHVLQLQ� ELUoRN� IDUNOÕ� IDN�OWH�
VLQGHQ�� IDUNOÕ� \Dú� JUXSODUÕQGDQ� oHúLWOL� VRV\R�HNRQRPLN�
VHYL\HGH�����|÷UHQFL�NDWÕOPÕú�ROPDVÕQD�NDUúÕQ��DUDúWÕUPDQÕQ�
WHN� PHUNH]OL� ROPDVÕ� YH� EX� DUDúWÕUPDQÕQ� VRQXoODUÕQÕQ�
GHVWHNOHQPHVL� LoLQ� oRN� PHUNH]OL� ELU� oDOÕúPDQÕQ� JHUHNOLOL÷L�
DUDúWÕUPDPÕ]ÕQ�VÕQÕUOÕOÕNODUÕQGDQGÕU�

*=4/=4):
dDOÕúPD�DQNHWLPL]�WRSODP������QLYHUVLWH�|÷UHQFLVL�WDUDIÕQGDQ�
GROGXUXOPDVÕQD�NDUúÕQ��\DSÕODQ�JHQHO�GH÷HUOHQGLUPHGH��IRUP�
ODUGDNL� HNVLNOLNOHU� QHGHQL\OH� ��� DQNHW� IRUPX� oDOÕúPD� GÕúÕ�
EÕUDNÕOPÕúWÕU��6RQXo�RODUDN�oDOÕúPDPÕ]D�����D\UÕ�IDN�OWHGHQ��
\DúODUÕ�������\Dú�DUDVÕ�GH÷LúHQ��2UW�������������������NDGÕQ�
�������������HUNHN����������WRSODP������QLYHUVLWH�|÷UHQFLVL�
NDWÕOPÕúWÕU�� .DWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ�� FLQVL\HWH� J|UH�
\DúODUÕQÕQ�GD÷ÕOÕPÕ�ùHNLO� �¶GH�J|VWHULOPLú� ROXS�� NDWÕODQODUÕQ�
�oWH� LNLVLQLQ���������\DúODUÕ��������YH����\Dú�RODUDN�GH÷Lú��
PHNWHGLU��
$\UÕFD��NDWÕOÕPFÕODUÕQ�NDUGHú�VD\ÕODUÕ�ùHNLO��¶GH��HEHYH\QOHULQ�
H÷LWLP�GXUXPX�YH�PHVOHNOHUL�ùHNLO���YH��¶WH�|]HWOHQPLúWLU��

'Lú�+HNLPOL÷L�)DN�OWHVL��n  �������������+XNXN�)DN�OWHVL��n 
= ���� ������ YH� 7ÕS� )DN�OWHVL� �n = ���� ������ ROPXúWXU�
�ùHNLO�����
$QNHWH� NDWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ�
KDNNÕQGD�JHQHO�DOÕúNDQOÕN��G�ú�QFH�YH�J|U�úOHULQLQ�VRUXOGX÷X�
LON����VRUX\D�YHUGLNOHUL�FHYDSODU�7DEOR��¶GH�|]HWOHQPLúWLU��
g÷UHQFLOHUGHQ� ³GLúOHULQL� \DWPDGDQ� |QFH� IÕUoDODGÕ÷ÕQÕ´�
V|\OH\HQOHULQ� RUDQÕ� ������ LNHQ�� KHU� J�Q� IÕUoDODPÕ\RUXP�
GL\HQOHULQ�RUDQÕ�LVH�������ROPXúWXU��
dDOÕúPD\D�NDWÕODQ�|÷UHQFLOHULQ�\DNODúÕN�G|UWWH�ELUL��n = �����
�������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�KHUKDQJL�ELU�D÷UÕ�\D�GD�
VÕNÕQWÕ�\DúDPDGÕP�GL\H�FHYDS�YHULUNHQ��NDODQ�G|UWWH��o��LVH��n 
=  ������������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�LOJLOL�D÷UÕ�YH�
VÕNÕQWÕ�\DúDGÕ÷ÕQÕ�EHOLUWPLúWLU��
g÷UHQFLOHULQ� �����¶X� �n = ����� GLú� SOD÷ÕQÕ� GR÷UX� WDQÕP�
ODUNHQ�� ELOPL\RUXP� GL\HQOHULQ� RUDQÕ� ������ �n = ������ GLú�
�]HULQGHNL� OHNHOHU�GL\HQOHULQ�RUDQÕ������� �n = �����YH�GLú�
o�U�÷��GL\HQOHULQ�RUDQÕ� LVH�������n = ����ROPXúWXU��$\UÕFD�
GLú�HWL�NDQDPDODUÕQÕQ�QHGHQLQL�ELOPHGL÷LQL�EHOLUWHQ�|÷UHQFLOH�
ULQ�RUDQÕ�������ROPXúWXU��'Lú�PDFXQXQGDNL�IORUXQ�GLú�PLQH�
VLQL�J�oOHQGLULFL�HWNLVLQLQ�ROGX÷XQX�ELOHQ�|÷UHQFLOHULQ�RUDQÕ�
���� �n = ����� ROPXúWXU�� g÷UHQFLOHULQ� \DUÕVÕQGDQ� ID]ODVÕ�
��������|÷�Q�DUDODUÕQGD�WDWOÕ�oLNRODWD�XQOX�PDPXO�YE��DWÕúWÕU�
PDOÕNODU� W�NHWWL÷LQL� EHOLUWPLúWLU�� 'LúOHULQLQ� NLUOL� ROPDVÕQGDQ�
UDKDWVÕ]OÕN�GX\DQ�|÷UHQFLOHULQ�RUDQÕ������¶GXU��g÷UHQFLOHULQ�
�����¶X�GLú�KHNLPLQLQ�NHQGLVLQL�ELOJLOHQGLUPHVLQGHQ�PHP�
QXQL\HW�GX\GX÷XQX�YH�PRWLYDV\RQXQXQ�DUWWÕ÷ÕQÕ�EHOLUWPLúOH�
UGLU�� +8�'%,� VRUXODUÕQD� |÷UHQFLOHULQ� YHUGL÷L� FHYDSODU� LVH�
7DEOR� �¶GH� |]HWOHQPLúWLU��$QNHWH� NDWÕODQ� |÷UHQFLOHUGHQ�� GLú�
KHNLPLQH� JLWPHNWHQ� HQGLúH� GX\DQODUÕQ� RUDQÕ� ������ �� GLú�
D÷UÕVÕ�RODQD�NDGDU�GLú�KHNLPLQH�JLWPH\HQOHULQ�RUDQÕ���������
D÷]ÕQÕQ�NRNPDVÕQGDQ�HQGLúH� HWPHGL÷LQL� V|\OH\HQOHULQ�RUDQÕ�
������YH�³GDKD�|QFH�KLo�GLúLPL�QDVÕO� IÕUoDODPDP�JHUHNWL÷L�

SURIHV\RQHO�RODUDN�EDQD�|÷UHWLOPHGL´�GL\HQOHULQ�RUDQÕ�������
RODUDN�VDSWDQPÕúWÕU��
+8�'%,�VRUXODUÕQD�YHULOHQ�FHYDSODUGDQ�KHVDSODQDQ�RUWDODPD�
VNRU�GH÷HUOHUL�ùHNLO��¶GD�J|VWHULOPLúWLU��%XQD�J|UH�HQ�G�ú�N�
VNRUD�VDKLS�IDN�OWHOHU�VÕUDVÕ�LOH�øOHWLúLP�)DN�OWHVL��2UW����������
6SRU� %LOLPOHUL� )DN�OWHVL� �2UW��� ������ YH� øODKL\DW� )DN�OWHVL�
�2UW��� ������ ROXUODUNHQ�� 'Lú� +HNLPOL÷L� )DN�OWHVL� YH� =LUDDW�
)DN�OWHVL�HQ�\�NVHN�VNRU�GH÷HULQH�XODúDQ��2UW���������IDN�O�
WHOHU�ROPXúODUGÕU��7ÕS�)DN�OWHVL�YH�6D÷OÕN�%LOLPOHUL�)DN�OWHVL�
LVH�RUWD�VÕUDODUGD�\HU�DOPÕúODUGÕU��)DN�OWHOHU�DUDVÕ�WHVSLW�HGLOHQ�
EX�IDUNOÕOÕNODUÕQ�LVWDWLVWLNVHO�RODUDN�|QHPOL�GHUHFHGH�DQODPOÕ�
ROGX÷X� WHVSLW� HGLOPLúWLU� �P �� ��������<DSÕODQ� LOHUL� LVWDWLNVHO�
DQDOL]OHU� VRQXFXQGD� IDUNOÕOÕ÷ÕQ� +8�'%,� VNRUX� HQ� G�ú�N�
EXOXQDQ�IDN�OWH��øOHWLúLP��LOH��+8�'%,�VNRUX��¶QÕQ��]HULQGH�
RODQ� �� IDN�OWHQLQ� �'Lú� +HNLPOL÷L�� P �� ������� =LUDDW�� P < 
�������0LPDUOÕN��P  ��������7HNQLN�0<2�S �������DUDVÕQGD�
NL� IDUNOÕOÕNODUGDQ� ND\QDNODQGÕ÷Õ� WHVSLW� HGLOPLúWLU�� +8�'%,�
VRUXODUÕQD� YHULOHQ� FHYDSODUGDQ� KHVDSODQDQ� VNRU� GH÷HUOHUL�
�]HULQGH��FLQVL\HWLQ��P  ���������DQQH�H÷LWLP�GXUXPXQXQ��P = 
��������EDED�H÷LWLP�GXUXPXQXQ��P  ���������DQQH�PHVOH÷LQLQ�
(P  ��������YH�EDED�PHVOH÷LQLQ��P  ��������LVWDWLVWLNVHO�RODUDN�
KHUKDQJL�ELU�DQODPOÕ�HWNLVLQLQ�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��
3ODN� ER\DPDVÕQÕ� WDNLEHQ� YHULOHQ� D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL�
VRQUDVÕ� GROGXUXODQ� DQNHWLPL]LQ� VRQ� E|O�P�QGH� |÷UHQFLOHU�
�����¶H�YDUDQ�RUDQODUGD�YHULOHQ�EX�H÷LWLPLQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
NRQXVXQGD�NHQGLOHULQL�PRWLYH�HWWL÷L��J|U�ú�YH�G�ú�QFHOHULQGH�
ROXPOX�\|QGH�GH÷LúLNOLNOHUH�QHGHQ�ROGX÷XQX�ELOGLUPLúOHUGLU�
�ùHNLO����

<):<1̪5)
$÷Õ]� GLú� KDVWDOÕNODUÕ� G�Q\DGD� EXODúÕFÕ� ROPD\DQ� NURQLN�
KDVWDOÕNODUÕQ�HQ�\D\JÕQ�J|U�OHQL�ROXS��J|U�OPH�VÕNOÕ÷Õ�ELUH\�
YH� WRSOXP� �]HULQGHNL� ROXPVX]� HWNLOHUL� YH� FLGGL�PLNWDUGDNL�
WHGDYL�JLGHUOHUL�VHEHEL\OH�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU��
hONHPL]�LoLQ�GH�D÷Õ]�GLú�KDVWDOÕNODUÕ�oRN�FLGGL�ELU�KDON�VD÷OÕ÷Õ�
SUREOHPLGLU� YH� oRN� E�\�N� ELU� VD÷OÕN� \�N�� ROXúWXUPDNWDGÕU�
�������
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVLQLQ�IDUNOÕ�IDN�OWH��
OHULQGH�RNX\DQ�|÷UHQFLOHULQLQ�D÷Õ]�EDNÕPÕ�NRQXVXQGDNL�ELOJL��
G�ú�QFH� YH� DOÕúNDQOÕN� IDUNOÕOÕNODUÕQÕQ� RUWD\D� NRQPDVÕ� YH�
GLúOHUGHNL�SOD÷ÕQ�ER\DPD�DMDQODUÕ�LOH�J|VWHULOPHVL�YH�YHULOHQ�
D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL� VRQXFXQGDNL� GH÷LúLPLQ� GH÷HUOHQGL��
ULOPHVLGLU��
$NGHQL]�hQLYHUVLWHVL��7�UNL\H¶QLQ�EDúOÕFD� WXUL]P�úHKUL�RODQ�
YH�\HUOL�\DEDQFÕ�ELUoRN�NLúL\L�PLVDILU�HGHQ�$QWDO\D�LOLQGH�\HU�
DODQ� GHYOHWH� DLW� ELU� �QLYHUVLWHGLU��$NGHQL]� hQLYHUVLWHVLQGH�
|÷UHQLP�J|UHQ�|÷UHQFLOHU���QLYHUVLWH�VÕQDYÕQGD�EDúDUÕOÕ�RODUDN�
EHOOL� ELU� \�]GHOLN� GLOLPH� JLUHELOHQ�� �ONHPL]LQ� IDUNOÕ�
FR÷UDI\DODUÕQGDQ��N�OW�UOHULQGHQ�YH�VRV\R�HNRQRPLN�G�]H\�
OHULQGHQ� JHOHQ� |÷UHQFLOHUGLU�� %X� EDNÕPGDQ� GH÷HUOHQGL�
ULOGL÷LQGH� $NGHQL]� hQLYHUVLWHVL� oDOÕúPDPÕ]� LoLQ� LGHDO�
|]HOOLNOHUH� VDKLS� ELU� oDOÕúPD� HYUHQL� ROXúWXUPDNWDGÕU��$QFDN�
oDOÕúPDPÕ]�VDGHFH�PHUNH]�NDPS�V�E�Q\HVLQGH�EXOXQDQ�RUWDN�
NXOODQÕP�DODQODUÕQGD�JHUoHNOHúWLULOGL÷L�LoLQ���QLYHUVLWH�E�Q\H�
VLQGHNL� KHU� IDN�OWH\H� HúLW� úHNLOGH� XODúPD� úDQVÕ� ROPDPÕúWÕU��
$\UÕFD�oDOÕúPDPÕ]D�NDWÕOÕP�J|Q�OO�O�N�HVDVÕQD�GD\DOÕ�RODUDN�
JHUoHNOHúWLULOGL÷L� LoLQ�� oDOÕúPDPÕ]D� NDWÕODQ� |÷UHQFLOHULQ�
|÷UHQLP� J|UG�NOHUL� IDN�OWHOHULQ� GD÷ÕOÕPÕQÕQ� GHQJHOL� ROPDVÕ�
VD÷ODQDPDPÕúWÕU��%X�GXUXP�oDOÕúPDPÕ]ÕQ�HQ�|QHPOL� OLPLWD�
V\RQODUÕQGDQ� ELULVL� RODUDN� NDEXO� HGLOHELOLU�� %X� QHGHQOH�
oDOÕúPD� JUXEXPX]� NHVLWVHO� ROGX÷X� LoLQ� YH� OLVDQV� H÷LWLP�
SURJUDPODUÕ�� VRV\DO� QRUPODU�� FR÷UDIL� N|NHQ� YE�� IDUNOÕOÕNODU�
QHGHQL\OH�W�P��QLYHUVLWH�|÷UHQFLOHULQL�WHPVLO�HWPHVL�YH�NHVLQ�
RODUDN� IDN�OWHOHUH� DWIHGLOPHVL�P�PN�Q� RODPD]��%X� NRQXGD�
P�PN�Q� ROGX÷XQFD� VWDQGDUGL]H� HGLOPLú� úDUWODUGD�
JHUoHNOHúWLULOHFHN� RODQ�� NDSVDPOÕ� YH� X]XQ� V�UH� WDNLSOL�
oDOÕúPDODUD�LKWL\Do�ROGX÷X�RUWDGDGÕU���
+8�'%,��.DZDPXUD������WDUDIÕQGDQ�KDVWDODUÕQ�GLú�IÕUoDODPD�
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ABSTRACT
Objective:
7KH� DLP� RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� RUDO� DQG� GHQWDO�
KHDOWK�EHKDYLRUV�RI�WKH�VWXGHQWV�VWXG\LQJ�LQ�GLIIHUHQW�IDFXOWLHV�
RI�$NGHQL]�8QLYHUVLW\��DQG� WR� UHYHDO� WKH�GLIIHUHQFHV� LQ�RUDO�
DQG�GHQWDO�KHDOWK�EHKDYLRUV��DQG�WR�H[DPLQH�WKH�FKDQJHV� LQ�
WKHLU�WKRXJKWV�DIWHU�VKRZLQJ�WKH�WHHWK�ZLWK�SODTXH�GLVFORVLQJ�
DJHQW�

Materials and Methods:
,Q�WKH�ILUVW�SDUW�RI�WKH�TXHVWLRQQDLUH�GLUHFWHG�WR�WKH�VWXGHQWV�
ZKR� DFFHSWHG� WR� SDUWLFLSDWH� LQ� WKH� VWXG\�� WKHUH� ZHUH� ���
TXHVWLRQV�WR�FROOHFW�LQIRUPDWLRQ�DERXW�RUDO�DQG�GHQWDO�KHDOWK�
KDELWV��IROORZHG�E\�WKH�+LURVKLPD�8QLYHUVLW\�'HQWDO�%HKDY�
LRU� ,QYHQWRU\� �+8�'%,�� TXHVWLRQV� ���� TXHVWLÕQV��� 7KH�
VWXGHQW��ZKR�ZDV� VKRZQ� WKH� SUHVHQFH� RI� SODTXH� DQG� JLYHQ�
RUDO�K\JLHQH� WUDLQLQJ��KDG� WKH� ODVW�SDUW�RI� WKH�TXHVWLRQQDLUH�
FRQVLVWLQJ�RI�VL[�TXHVWLRQV�ILOOHG�LQ�WR�GHWHUPLQH�WKH�FKDQJH�LQ�
KLV�KHU�WKRXJKWV�

Results: 
$�WRWDO�RI�����XQLYHUVLW\�VWXGHQWV�IURP����GLIIHUHQW�IDFXOWLHV��
DJHG�EHWZHHQ��������PHDQ�������������������ZRPHQ���������
DQG�����PHQ���������SDUWLFLSDWHG�LQ�RXU�VWXG\�
$V�D�UHVXOW�RI�WKH�DQDO\VLV��ZKHQ�RUDO�DQG�GHQWDO�KHDOWK�EHKDY�
LRUV�DPRQJ�WKH�IDFXOWLHV�ZHUH�FRPSDUHG��VWDWLVWLFDOO\�VLJQLIL�
FDQW��P ���������UHVXOWV�ZHUH�IRXQG���0HDQ�+8�'%,�6FRUHV��
)DFXOW\�RI�&RPPXQLFDWLRQ� �������)DFXOW\�RI�6SRUWV�6FLHQFHV�
 �������)DFXOW\�RI�7KHRORJ\� �������)DFXOW\�RI�'HQWLVWU\� �
������ )DFXOW\� RI�$JULFXOWXUH�  � ������� 2Q� WKH� VFRUH� YDOXHV�
FDOFXODWHG�IURP�WKH�DQVZHUV�JLYHQ�WR�WKH�+8�'%,�TXHVWLRQV��
WKH�HIIHFW�RI�JHQGHU��P� ���������PRWKHU
V�HGXFDWLRQ�OHYHO��P 
 � �������� IDWKHU
V� HGXFDWLRQ� OHYHO� �P�  � �������� PRWKHU
V�
RFFXSDWLRQ��P� ��������DQG�IDWKHU
V�RFFXSDWLRQ��P  ��������
ZHUH�GHWHUPLQHG�WR�KDYH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�
$IWHU�SODTXH�GLVFORVLQJ��XS�WR�������RI�VWXGHQWV�UHSRUWHG�WKDW�
WKH�RUDO�K\JLHQH�HGXFDWLRQ�JLYHQ�FDXVHG�SRVLWLYH�FKDQJHV�LQ�
WKHLU�WKRXJKWV�RQ�RUDO�DQG�GHQWDO�KHDOWK�

Conclusion: 
,Q�RUGHU�WR�GHYHORS�SRVLWLYH�RUDO�KHDOWK�EHKDYLRUV�DQG�KDELWV�
RI� XQLYHUVLW\� VWXGHQWV�� DOO� DFWLYLWLHV� DERXW� SURYLGLQJ� RUDO�
KHDOWK� DZDUHQHVV� LQ� WKHLU� HGXFDWLRQDO� SHULRG� VKRXOG� EH�
VXSSRUWHG��
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+8�'%,��2UDO�+\JLHQH��2UDO�DQG�'HQWDO�+HDOWK�%HKDYLRUV��
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/ʈ:ʈ̪
$÷Õ]�YH�GLú�VD÷OÕ÷Õ��JHQHO�VD÷OÕ÷ÕQ�D\UÕOPD]�ELU�SDUoDVÕGÕU�YH�
LQVDQODUÕQ� \DúDP� NDOLWHVLQL� |QHPOL� |Oo�GH� HWNLOHPHNWHGLU��
'�Q\D� 6D÷OÕN� gUJ�W�¶Q�Q� J�QFHO� YHULOHULQH� J|UH� D÷Õ]�
KDVWDOÕNODUÕ� \DNODúÕN� ���� PLO\DU� LQVDQÕ� HWNLOHPHNWHGLU� �����
'DLPL� GLúOHUGH� WHGDYL� HGLOPH\HQ� GLú� o�U�NOHUL�� “Küresel 
+DVWDOÕN� <�N�� dDOÕúPDVÕ� ����´� YHULOHULQH� J|UH� HQ� \D\JÕQ�
VD÷OÕN� VRUXQXGXU� ����� '�Q\D� JHQHOLQGH� \�NVHN� SUHYDODQVD�
VDKLS�ROPDVÕ�YH�WHGDYL�PDOL\HWLQLQ�\�NVHN�ROPDVÕ�QHGHQL\OH��
D÷Õ]�YH�GLú�KDVWDOÕNODUÕ�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU�YH�
oRN�E�\�N�ELU�VD÷OÕN�\�N��ROXúWXUPDNWDGÕU�����
$÷Õ]� GLú� VD÷OÕ÷Õ� HQIHNVL\RQ� YH� oHYUHVHO� WHKGLWOHUH� NDUúÕ�
NRUXPD� VD÷OD\DQ� NRPSOHNV� ELU� \DSÕGÕU�� $÷Õ]� GLú� VD÷OÕ÷Õ�
KDVWDOÕNODUÕ�� KDVWDQÕQ� EHVOHQPHVLQLQ� ER]XOPDVÕQD�� VRV\DO�
\DúDQWÕVÕQÕ� NÕVÕWOD\ÕS� SVLNRORMLN� RODUDN� \DúDP� NDOLWHVLQLQ�
G�úPHVLQH� YH� X]XQ� YDGHGH� JHQHO� VD÷OÕ÷ÕQÕQ� ER]XOPDVÕQD�
QHGHQ�ROXU������%LUoRN�D÷Õ]�GLú�KDVWDOÕ÷Õ�E�\�N�|Oo�GH�|QOHQH�
ELOLU� YH� HUNHQ� HYUHGH� WHGDYL� HGLOHELOLU� ROPDVÕQD� UD÷PHQ� VÕN�
UDVWODQDQ��NURQLN��JHUL�G|Q�ú�P��ROPD\DQ�VRQXoODUÕQ�RUWD\D�
oÕNPDVÕQD�QHGHQ�ROXU�

$÷Õ]� GLú� KDVWDOÕNODUÕQÕQ� \�N��� RUWDN� ULVN� IDNW|UOHULQLQ� HOH�
DOÕQDUDN� JHUoHNOHúWLULOHFHN� KDON�� VD÷OÕ÷Õ� P�GDKDOHOHUL� LOH�
D]DOWÕODELOLU�� d�U�N� SURIODNVLVL� \DSÕODELOPHVL� LoLQ� |QFHOLNOH�
ELUH\LQ� o�U�N� ULVN� IDNW|UOHUL� GH÷HUOHQGLULOPHOLGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕQ�L\LOHúWLULOPHVL�WRSOXPD�\|QHOLN�NRUX\XFX�SURJUDP�
ODUÕQ� X\JXODQPDVÕ� LOH� P�PN�QG�U�� %X� NRQXGD� |]HOOLNOH�
�QLYHUVLWH� |÷UHQFLOHULQLQ�� ROXPOX� D÷Õ]� GLú� VD÷OÕ÷Õ�
GDYUDQÕúODUÕ\OD�YH�G�ú�QFHOHUL\OH�DLOHOHULQH��DUNDGDúODUÕQD�YH�
oHYUHOHULQH� L\L� ELU� |UQHN� ROPDVÕ� EHNOHQPHNWHGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕ� JHOLúWLULFL� GDYUDQÕúODUÕQ� EHQLPVHQPHVLQGH� YH�
V�UG�U�OPHVLQGH�ELUH\OHULQ�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�DOJÕODUÕ�
|QHP�ND]DQPDNWDGÕU��hQLYHUVLWH�H÷LWLPL�V�UHVLQFH�|÷UHQFLOH�
ULQ� D÷Õ]� GLú� VD÷OÕ÷Õ� GDYUDQÕúODUÕQD� LOLúNLQ� DOJÕODUÕQÕ� RUWD\D�
NR\DFDN� GH÷HUOHQGLUPHOHULQ� \DSÕOPDVÕQÕQ�� VD÷OÕN� DOJÕVÕ� LOH�
VD÷OÕN�GDYUDQÕúÕ�DUDVÕQGDNL� LOLúNL\L�JHOLúWLUPH\H�NDWNÕ�VD÷OD��
\DFD÷Õ�G�ú�Q�OPHNWHGLU� �����%X�QHGHQOH��QLYHUVLWH�|÷UHQFL��
OHULQLQ�D÷Õ]�GLú� VD÷OÕ÷ÕQD�\|QHOLN�GDYUDQÕúODUÕ�YH�DOJÕODUÕQÕQ�
EHOLUOHQPHVL�|QHPOLGLU��

%LUH\OHUGH� D÷Õ]� VD÷OÕ÷ÕQD� \|QHOLN� ROXPOX� VD÷OÕN�
GDYUDQÕúODUÕQÕQ�JHOLúWLULOPHVLQGH�NRUX\XFX�VD÷OÕN�KL]PHWOHUL�
QLQ� |QHPLQLQ� ROGXNoD� E�\�N� ROGX÷X� XQXWXOPDPDOÕGÕU��
hQLYHUVLWH� |÷UHQFLOHUL�� WRSOXPGD� \DúD\DQ� ELUH\OHULQ� VD÷OÕN�
GDYUDQÕúODUÕQÕ� ND]DQPDODUÕQGD� VRUXPOXOXN� �VWOHQHFHN�� URO�
PRGHO� RODELOHFHN� YH� VD÷OÕN� H÷LWLPL� LoLQ� DUDFÕ� URO� �VWOHQHEL�
OHFHNWLU�� %X� QRNWDGD� PH]XQL\HW� |QFHVLQGH� D÷Õ]� VD÷OÕ÷ÕQD�

\|QHOLN� IDUNÕQGDOÕN�� WXWXP�YH�GDYUDQÕúODUÕQÕQ�GHVWHNOHQPHVL�
JHUHNPHNWHGLU�� hQLYHUVLWHGHNL� W�P� E|O�POHULQ� P�IUHGDWÕQD�
H÷LWLP� V�UHVLQFH� D÷Õ]� VD÷OÕ÷ÕQÕ� JHOLúWLUPH\L� GHVWHNOH\HQ�
LoHULNOHULQ� \HUOHúWLULOPHVL� |QHULOPHNWHGLU� ����� g÷UHQFLOHUGH�
ROXPOX�D÷Õ]�GLú�VD÷OÕ÷Õ�GDYUDQÕúODUÕ�JHOLúWLUPHN�LoLQ��QLYHUVL�
WH�H÷LWLPLQGH�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�H÷LWLP�IDDOL\HWOHULQH�
\HU�YHULOPHVL�JHUHNPHNWHGLU�

'HQWDO� SODN�� GLúOHU� \D� GD� D÷Õ]� LoLQGHNL� W�P� NDWÕ� \�]H\OHU�
�]HULQH� \DSÕúDQ� EDNWHUL� WRSOXOX÷XGXU�� 'Lú� HWL� NHQDUÕQÕQ�
�]HULQGH��VXSUDJLQJLYDO��YH�GLú�HWL�NHQDUÕQÕQ�DOWÕQGD��VXEJLQ�
JLYDO��WRSODQDQ�EDNWHULOHULQ�DPRUI��\DSÕúNDQ�YH�MHODWLQ|]�ELU�
NLWOHVL� RODUDN� GD� WDQÕPODQDELOPHNWHGLU� �����'HQWDO� SODN�� GLú�
KHNLPOL÷LQLQ� LNL�DQD�NRQXVX�RODQ�GLú�o�U�÷��YH�SHULRGRQWDO�
KDVWDOÕNODUÕQ�EDúODQJÕo�YH�LOHUOHPHVLQGHQ�VRUXPOXGXU��'HQWDO�
SODNWD�\HU�DODQ�EDNWHULOHU��WRNVLQOHU��HQ]LPOHU�YH�PHWDEROLWOHU�
SHULRGRQWDO� KDVWDOÕ÷ÕQ� JHOLúPHVLQGH�YH� HQIODPDWXDU� FHYDEÕQ�
EDúODPDVÕQGD� URO� R\QD\DQ�SULPHU� IDNW|UOHUGLU��%X�ELOJLOHULQ�
ÕúÕ÷ÕQGD�� GLú� KHNLPOHUL� WDUDIÕQGDQ� VD÷ODQDQ� D÷Õ]� KLM\HQL�
ELOJLOHQGLUPHVL� YH� KDVWDQÕQ� EXQODUD� X\PDVÕ� GLú� o�U�÷�� YH�
SHULRGRQWDO� KDVWDOÕNODUÕQ� |QOHQPHVL� NRQXVXQGD� |QHPOL� URO�
R\QDU� �����'LúOHU� YH� GLú� SOD÷Õ� D\QÕ� UHQJH� VDKLS� ROGX÷X� LoLQ�
X]DNODúWÕUÕOPDVÕ� ]RU� YH� GLNNDW� JHUHNWLUHQ� ELU� LúOHPGLU�� %X�
VRUXQX� o|]PH\H� oDOÕúDQ� SODN� ER\DPD� DMDQODUÕ� ���� \�]\ÕOÕQ�
EDúODUÕQGDQ�EHUL�NXOODQÕOPDNWDGÕU������dDOÕúPDODU�GLú�SOD÷ÕQÕQ�
SURIHV\RQHO� WHVSLWL� LoLQ� SODN� ER\D\ÕFÕ� DMDQODUÕQ� NXOODQÕPÕQÕ�
GHVWHNOHPHNWHGLU� ����� 'Lú� SOD÷ÕQÕQ� J|VWHULOPHVL�� KDVWDQÕQ�
NHQGL� NHQGLQH� JHUoHNOHúWLUGL÷L� D÷Õ]� GLú� KLM\HQLQH� UHKEHUOLN�
HGHUHN�� KDVWDQÕQ� H÷LWLPLQGH�YH�PRWLYDV\RQXQGD� L\LOHúPHOHU�
VD÷OD\DELOLU�����

$QFDN�� HULúLOHELOLU� ND\QDNODUGDQ� \DSÕODQ� WDUDPDODUGD� WHVSLW�
HGLOHQ� oDOÕúPDODUGD� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú�
VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQLQ� oHúLWOL� HWNHQOHUH� ED÷OÕ�
RODUDN� GH÷LúLNOLNOHU� J|VWHUGL÷L� ELOGLULOPHNOH� ELUOLNWH� ��������
GHQWDO�SOD÷ÕQ�J|VWHULOPHVL�LOH�NRPELQH�YHULOHQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
H÷LWLPOHULQLQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú� VD÷OÕ÷Õ�
GDYUDQÕú�YH�G�ú�QFHOHULQH�RODQ�HWNLVLQL�GH÷HUOHQGLUHQ�KHUKDQ�
JL�ELU�oDOÕúPD\D�UDVWODQPDPÕúWÕU�
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVL¶QLQ�IDUNOÕ�IDN�O�
WHOHULQGH�|÷UHQLP�J|UHQ��QLYHUVLWH�|÷UHQFLOHULQLQ�D÷Õ]�YH�GLú�
VD÷OÕ÷Õ�GDYUDQÕúODUÕQÕQ�YH�G�ú�QFHOHULQLQ�WHVSLW�HGLOPHVL��D÷Õ]�
YH� GLú� VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQGHNL� IDUNOÕOÕNODUÕQ�
RUWD\D�NRQPDVÕ�YH�SODN�ER\DVÕ�LOH�GLúOHULQGHNL�SOD÷ÕQ�|÷UHQFL�
\H� J|VWHULOPHVLQL� WDNLEHQ� G�ú�QFHOHULQGHNL� GH÷LúLPLQ�
LQFHOHQPHVLGLU�

%XQXQ�\DQÕ�VÕUD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWH-
VL������������(÷LWLP�g÷UHWLP�<ÕOÕ��%DKDU�<DUÕ\ÕOÕ��dRFXN�'Lú�
+HNLPOL÷L�g]HO�dDOÕúPD�0RG�O�� �&'+������3URMHVL�RODUDN�
JHUoHNOHúWLULOHQ�EX�oDOÕúPD\D�NDWÕODQ�GRNX]�'|QHP�,,,�|÷UHQ�
FLVLQLQ�� WRSOXPD� \|QHOLN� D÷Õ]� GLú� VD÷OÕ÷Õ� KL]PHWOHULQLQ�
SUHQVLSOHULQL�DQODPDVÕ��SODQODPDVÕ�YH�X\JXODPDVÕ��SODN�YH�GLú�
o�U�NOHUL� DUDVÕQGDNL� NRUHODV\RQX� NXUDELOPHVL�� ELUH\OHUH�
X\JXQ�D÷Õ]�EDNÕP�PHWRWODUÕQÕ�WHVSLW�HGHELOPHVL��WRSOXPODUGD�
NL�D÷Õ]�GLú�VD÷OÕ÷Õ�VHYL\HVL�YH�ELOLQFL�KDNNÕQGD�ELOJL�YH�WHFU�EH�
HGLQPHVL�KHGHIOHQPLúWLU��
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$NGHQL]�hQLYHUVLWHVL�IDUNOÕ�IDN�OWHOHULQGH�RNX\DQ�|÷UHQFLOH�
ULQGHQ�oDOÕúPD\D�NDWÕOPD\Õ�NDEXO�HGHQ�WRSODP�����|÷UHQFL\H�
DQNHW�X\JXODQPÕú�ROXS��YHUL� HNVLNOLNOHUL� VHEHEL\OH����DQNHW�
oDOÕúPD�GÕúÕ�EÕUDNÕOPÕúWÕU�

>MZQ�<WXTIUI�)ZItTIZÜ�^M�=aO]TIVUI[Ü
%X�oDOÕúPD�LoLQ��LOJLOL�NXUXPODUGDQ�JHUHNOL�W�P�L]LQ�YH�RQD\�
ODUÕQ� DOÕQPDVÕQÕQ� DUGÕQGDQ�� $NGHQL]� hQLYHUVLWHVL� PHUNH]�
NDPS�V�QGH�� W�P� |÷UHQFLOHULQ� RUWDN� NXOODQÕP� DODQODUÕ� RODQ�
N�W�SKDQH��PHUNH]L�\HPHNKDQH��N�OW�U�YH�HWNLQOLN�VDORQODUÕ��
oDUúÕ�YE��DODQODUGD�VWDQWODU�NXUXOPXúWXU��.XUXODQ�VWDQWODUGD��
\DSÕOPDVÕ� SODQODQDQ� H÷LWLP�YH� oDOÕúPD�KDNNÕQGD�NÕVD�JHQHO�
ELOJLOHQGLUPHOHU�\DSÕOPÕúWÕU��dDOÕúPD�YH�H÷LWLPH�NDWÕOPD\Õ�YH�
KD]ÕUODQDQ�DQNHW�IRUPXQX�GROGXUPD\Õ�NDEXO�HGHQ��QLYHUVLWH�
|÷UHQFLOHUL� oDOÕúPD\D� GDKLO� HGLOPLúWLU�� +D]ÕUODQDQ� DQNHW�
IRUPXQGD��QLYHUVLWH�|÷UHQFLVLQLQ�NLPOL÷LQL�RUWD\D�oÕNDUWDFDN�
�LVLP�VR\� LVLP��NLPOLN�QR�YE���KHUKDQJL�ELU� VRUX�EXOXQPD]�
NHQ�� FLQVL\HW�� GR÷XP� WDULKL�� NDUGHú� VD\ÕVÕ�� HEHYH\QOHULQ�
H÷LWLP�GXUXPX��RNXGX÷X�IDN�OWH�YE��VRUXODUD�\HU�YHULOPLúWLU��
7HN� VD\ID� KDOLQGHNL� DQNHWLQ� ELULQFL� E|O�P�QGH� oDOÕúPD\D�
NDWÕODQ� |÷UHQFLQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ� DOÕúNDQOÕNODUÕ� KDNNÕQGD�
ELOJL�WRSODPDN�LoLQ����DGHW�VRUX�YH�+LURúLPD�hQLYHUVLWHVL�'Lú�
'DYUDQÕú�(QYDQWHUL “Hiroshima University Dental Behaviour 
Inventory” �+8�'%,��VRUXODUÕ�\HU�DOPÕúWÕU���
+8�'%,� ��� VRUXGDQ� ROXúPDNWDGÕU� YH� EX� VRUXODU� NDWÕOÕ\R�
UXP�NDWÕOPÕ\RUXP� úHNOLQGH� FHYDSODQGÕUÕOPDNWDGÕU��+8�'%,�
|OoH÷L� VNRUODUÕ� KHVDSODQÕUNHQ�� ���������������� VRUXODUÕQD�
YHULOHQ�KHU�ELU�NDWÕOÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�YH��������������
���VRUXODUÕQD�YHULOHQ�KHU�ELU�NDWÕOPÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�
YHULOHUHN� GH÷HUOHQGLULOPHNWHGLU�� (Q� \�NVHN� +8�'%,� VNRUX�
��¶GLU� YH� \�NVHN� SXDQODU� NLúLQLQ� GDKD� L\L� D÷Õ]� VD÷OÕ÷Õ�
GDYUDQÕúÕQD�VDKLS�ROGX÷XQX�J|VWHUPHNWHGLU������
$QNHWLQ�LON�E|O�P�Q�Q�WDPDPHQ�FHYDSODQGÕUÕOPDVÕQÕQ�DUGÕQ�
GDQ�� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� oDOÕúPD\D� NDWÕODQ� �QLYHUVLWH�
|÷UHQFLOHULQLQ�|Q�GLúOHULQH�DSOLNDW|U�\DUGÕPÕ�LOH�SODN�ER\DVÕ�
X\JXODQDUDN� �3ODTXH� 7HVW�� ,YRFODU�9LYDGHQW�� /LHFKWHQVWHLQ��
GLú� KHNLPOL÷LQGH� PDWHU\DOOHULQ� SROLPHUL]DV\RQX� DPDFÕ\OD�
NXOODQÕODQ� ELU� ÕúÕN� ND\QD÷Õ� LOH� |÷UHQFL\H� HO� D\QDVÕQGD�
GLúOHULQGHNL�GHQWDO�SODN�PHYFXGL\HWL�J|VWHULOPLúWLU��5HVLP�����

Resim 1.�3ODN�ER\DPDVÕQÕ�WDNLEHQ�SOD÷ÕQ�NDWÕOÕPFÕ�|÷UHQFL\H�J|VWHULOPHVL��

0DPDNOÕ�(��YH�DUN� $NG�'Lú�+HN�'�����������

��

3ODN�PHYFXGL\HWLQLQ�J|VWHULOPHVLQL� WDNLEHQ�D÷Õ]�GLú�PRGHOL�
�]HULQGH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�IÕUoDODPDVÕ�JHUHNWL÷L�
NRQXVXQGD�D\UÕQWÕOÕ�ELU�H÷LWLP�YHULOPLúWLU��5HVLP�����

Resim 2.�.DWÕOÕPFÕ�|÷UHQFL\H�D÷Õ]�KLM\HQL�H÷LWLPL�YHULOPHVL

3ODN�PHYFXGL\HWL�J|VWHULOHQ�YH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�
IÕUoDODPDVÕ� JHUHNWL÷L� NRQXVXQGD� H÷LWLP� YHULOHQ� |÷UHQFL\H��
EDúODQJÕoWDNL�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�YH�G�ú�QFHOHULQGH�
KHUKDQJL� ELU� GH÷LúLNOL÷LQ� ROXS� ROPDGÕ÷ÕQÕ� EHOLUOHPHN� LoLQ� ��
VRUXOXN� VRQ� ELU� DQNHW� GROGXUXOPXúWXU��$QNHWLQ� WDPDPODQ�
PDVÕQÕQ�DUGÕQGDQ�|÷UHQFL\H�GLú�PDFXQX�YH�GLú�IÕUoDVÕ�KHGL\H�
HGLOPLúWLU��

Verilerin Analizi
(OGH�HGLOHQ�YHULOHU�6366�SDNHW�SURJUDPÕQD��6366�������IRU�
:LQGRZV�� &KLFDJR�� ,/��$%'�� JLULOHUHN�� WDQÕPOD\ÕFÕ� LVWDWLV�
WLNOHU��PLQLPXP��PDNVLPXP��RUWDODPD��VWDQGDUW�VDSPD�YE���
JHUoHNOHúWLULOPLúWLU�� 1LFHO� �NDQWLWDWLI�� YHULOHULQ� NDUúÕODúWÕU�
PDVÕQGD�� SDUDPHWULN� NRúXOODUÕQ� VD÷ODQPDVÕ� GXUXPXQGD�

³6WXGHQW� 7´� WHVWL�� JUXSODUÕQ� WHNUDUOD\DQ� |Oo�POHULQGH�
$129$� YH� DOW� JUXS� NDUúÕODúWÕUPDODUÕQGD� LVH� 7XNH\� +6'�
oRNOX�NDUúÕODúWÕUPD�WHVWL�NXOODQÕOPÕúWÕU�
3DUDPHWULN� NRúXOODUÕQ� VD÷ODQDPDGÕ÷Õ� GXUXPODUGD�� QLWHO�
�NDOLWDWLI��YHULOHULQ�LQFHOHQPHVLQGH�YH�JUXSODUÕQ�NDUúÕODúWÕUÕO�
PDVÕQGD��.UXVNDO�:DOOLV��0DQQ�:KLWQH\�8��:LOFR[RQ�YH�NL�
NDUH� �Ȥ��� WHVWOHUL� NXOODQÕOPÕúWÕU�� 6RQXoODU� ���¶OLN� J�YHQ�
DUDOÕ÷ÕQGD��P �������DQODPOÕOÕN�G�]H\LQGH�GH÷HUOHQGLULOPLúWLU�

)ZI̫\ÜZUIVÜV�;ÜVÜZTÜTÜSTIZÜ
dDOÕúPDPÕ]D�$NGHQL]�hQLYHUVLWHVLQLQ� ELUoRN� IDUNOÕ� IDN�OWH�
VLQGHQ�� IDUNOÕ� \Dú� JUXSODUÕQGDQ� oHúLWOL� VRV\R�HNRQRPLN�
VHYL\HGH�����|÷UHQFL�NDWÕOPÕú�ROPDVÕQD�NDUúÕQ��DUDúWÕUPDQÕQ�
WHN� PHUNH]OL� ROPDVÕ� YH� EX� DUDúWÕUPDQÕQ� VRQXoODUÕQÕQ�
GHVWHNOHQPHVL� LoLQ� oRN� PHUNH]OL� ELU� oDOÕúPDQÕQ� JHUHNOLOL÷L�
DUDúWÕUPDPÕ]ÕQ�VÕQÕUOÕOÕNODUÕQGDQGÕU�

*=4/=4):
dDOÕúPD�DQNHWLPL]�WRSODP������QLYHUVLWH�|÷UHQFLVL�WDUDIÕQGDQ�
GROGXUXOPDVÕQD�NDUúÕQ��\DSÕODQ�JHQHO�GH÷HUOHQGLUPHGH��IRUP�
ODUGDNL� HNVLNOLNOHU� QHGHQL\OH� ��� DQNHW� IRUPX� oDOÕúPD� GÕúÕ�
EÕUDNÕOPÕúWÕU��6RQXo�RODUDN�oDOÕúPDPÕ]D�����D\UÕ�IDN�OWHGHQ��
\DúODUÕ�������\Dú�DUDVÕ�GH÷LúHQ��2UW�������������������NDGÕQ�
�������������HUNHN����������WRSODP������QLYHUVLWH�|÷UHQFLVL�
NDWÕOPÕúWÕU�� .DWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ�� FLQVL\HWH� J|UH�
\DúODUÕQÕQ�GD÷ÕOÕPÕ�ùHNLO� �¶GH�J|VWHULOPLú� ROXS�� NDWÕODQODUÕQ�
�oWH� LNLVLQLQ���������\DúODUÕ��������YH����\Dú�RODUDN�GH÷Lú��
PHNWHGLU��
$\UÕFD��NDWÕOÕPFÕODUÕQ�NDUGHú�VD\ÕODUÕ�ùHNLO��¶GH��HEHYH\QOHULQ�
H÷LWLP�GXUXPX�YH�PHVOHNOHUL�ùHNLO���YH��¶WH�|]HWOHQPLúWLU��

'Lú�+HNLPOL÷L�)DN�OWHVL��n  �������������+XNXN�)DN�OWHVL��n 
= ���� ������ YH� 7ÕS� )DN�OWHVL� �n = ���� ������ ROPXúWXU�
�ùHNLO�����
$QNHWH� NDWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ�
KDNNÕQGD�JHQHO�DOÕúNDQOÕN��G�ú�QFH�YH�J|U�úOHULQLQ�VRUXOGX÷X�
LON����VRUX\D�YHUGLNOHUL�FHYDSODU�7DEOR��¶GH�|]HWOHQPLúWLU��
g÷UHQFLOHUGHQ� ³GLúOHULQL� \DWPDGDQ� |QFH� IÕUoDODGÕ÷ÕQÕ´�
V|\OH\HQOHULQ� RUDQÕ� ������ LNHQ�� KHU� J�Q� IÕUoDODPÕ\RUXP�
GL\HQOHULQ�RUDQÕ�LVH�������ROPXúWXU��
dDOÕúPD\D�NDWÕODQ�|÷UHQFLOHULQ�\DNODúÕN�G|UWWH�ELUL��n = �����
�������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�KHUKDQJL�ELU�D÷UÕ�\D�GD�
VÕNÕQWÕ�\DúDPDGÕP�GL\H�FHYDS�YHULUNHQ��NDODQ�G|UWWH��o��LVH��n 
=  ������������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�LOJLOL�D÷UÕ�YH�
VÕNÕQWÕ�\DúDGÕ÷ÕQÕ�EHOLUWPLúWLU��
g÷UHQFLOHULQ� �����¶X� �n = ����� GLú� SOD÷ÕQÕ� GR÷UX� WDQÕP�
ODUNHQ�� ELOPL\RUXP� GL\HQOHULQ� RUDQÕ� ������ �n = ������ GLú�
�]HULQGHNL� OHNHOHU�GL\HQOHULQ�RUDQÕ������� �n = �����YH�GLú�
o�U�÷��GL\HQOHULQ�RUDQÕ� LVH�������n = ����ROPXúWXU��$\UÕFD�
GLú�HWL�NDQDPDODUÕQÕQ�QHGHQLQL�ELOPHGL÷LQL�EHOLUWHQ�|÷UHQFLOH�
ULQ�RUDQÕ�������ROPXúWXU��'Lú�PDFXQXQGDNL�IORUXQ�GLú�PLQH�
VLQL�J�oOHQGLULFL�HWNLVLQLQ�ROGX÷XQX�ELOHQ�|÷UHQFLOHULQ�RUDQÕ�
���� �n = ����� ROPXúWXU�� g÷UHQFLOHULQ� \DUÕVÕQGDQ� ID]ODVÕ�
��������|÷�Q�DUDODUÕQGD�WDWOÕ�oLNRODWD�XQOX�PDPXO�YE��DWÕúWÕU�
PDOÕNODU� W�NHWWL÷LQL� EHOLUWPLúWLU�� 'LúOHULQLQ� NLUOL� ROPDVÕQGDQ�
UDKDWVÕ]OÕN�GX\DQ�|÷UHQFLOHULQ�RUDQÕ������¶GXU��g÷UHQFLOHULQ�
�����¶X�GLú�KHNLPLQLQ�NHQGLVLQL�ELOJLOHQGLUPHVLQGHQ�PHP�
QXQL\HW�GX\GX÷XQX�YH�PRWLYDV\RQXQXQ�DUWWÕ÷ÕQÕ�EHOLUWPLúOH�
UGLU�� +8�'%,� VRUXODUÕQD� |÷UHQFLOHULQ� YHUGL÷L� FHYDSODU� LVH�
7DEOR� �¶GH� |]HWOHQPLúWLU��$QNHWH� NDWÕODQ� |÷UHQFLOHUGHQ�� GLú�
KHNLPLQH� JLWPHNWHQ� HQGLúH� GX\DQODUÕQ� RUDQÕ� ������ �� GLú�
D÷UÕVÕ�RODQD�NDGDU�GLú�KHNLPLQH�JLWPH\HQOHULQ�RUDQÕ���������
D÷]ÕQÕQ�NRNPDVÕQGDQ�HQGLúH� HWPHGL÷LQL� V|\OH\HQOHULQ�RUDQÕ�
������YH�³GDKD�|QFH�KLo�GLúLPL�QDVÕO� IÕUoDODPDP�JHUHNWL÷L�

SURIHV\RQHO�RODUDN�EDQD�|÷UHWLOPHGL´�GL\HQOHULQ�RUDQÕ�������
RODUDN�VDSWDQPÕúWÕU��
+8�'%,�VRUXODUÕQD�YHULOHQ�FHYDSODUGDQ�KHVDSODQDQ�RUWDODPD�
VNRU�GH÷HUOHUL�ùHNLO��¶GD�J|VWHULOPLúWLU��%XQD�J|UH�HQ�G�ú�N�
VNRUD�VDKLS�IDN�OWHOHU�VÕUDVÕ�LOH�øOHWLúLP�)DN�OWHVL��2UW����������
6SRU� %LOLPOHUL� )DN�OWHVL� �2UW��� ������ YH� øODKL\DW� )DN�OWHVL�
�2UW��� ������ ROXUODUNHQ�� 'Lú� +HNLPOL÷L� )DN�OWHVL� YH� =LUDDW�
)DN�OWHVL�HQ�\�NVHN�VNRU�GH÷HULQH�XODúDQ��2UW���������IDN�O�
WHOHU�ROPXúODUGÕU��7ÕS�)DN�OWHVL�YH�6D÷OÕN�%LOLPOHUL�)DN�OWHVL�
LVH�RUWD�VÕUDODUGD�\HU�DOPÕúODUGÕU��)DN�OWHOHU�DUDVÕ�WHVSLW�HGLOHQ�
EX�IDUNOÕOÕNODUÕQ�LVWDWLVWLNVHO�RODUDN�|QHPOL�GHUHFHGH�DQODPOÕ�
ROGX÷X� WHVSLW� HGLOPLúWLU� �P �� ��������<DSÕODQ� LOHUL� LVWDWLNVHO�
DQDOL]OHU� VRQXFXQGD� IDUNOÕOÕ÷ÕQ� +8�'%,� VNRUX� HQ� G�ú�N�
EXOXQDQ�IDN�OWH��øOHWLúLP��LOH��+8�'%,�VNRUX��¶QÕQ��]HULQGH�
RODQ� �� IDN�OWHQLQ� �'Lú� +HNLPOL÷L�� P �� ������� =LUDDW�� P < 
�������0LPDUOÕN��P  ��������7HNQLN�0<2�S �������DUDVÕQGD�
NL� IDUNOÕOÕNODUGDQ� ND\QDNODQGÕ÷Õ� WHVSLW� HGLOPLúWLU�� +8�'%,�
VRUXODUÕQD� YHULOHQ� FHYDSODUGDQ� KHVDSODQDQ� VNRU� GH÷HUOHUL�
�]HULQGH��FLQVL\HWLQ��P  ���������DQQH�H÷LWLP�GXUXPXQXQ��P = 
��������EDED�H÷LWLP�GXUXPXQXQ��P  ���������DQQH�PHVOH÷LQLQ�
(P  ��������YH�EDED�PHVOH÷LQLQ��P  ��������LVWDWLVWLNVHO�RODUDN�
KHUKDQJL�ELU�DQODPOÕ�HWNLVLQLQ�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��
3ODN� ER\DPDVÕQÕ� WDNLEHQ� YHULOHQ� D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL�
VRQUDVÕ� GROGXUXODQ� DQNHWLPL]LQ� VRQ� E|O�P�QGH� |÷UHQFLOHU�
�����¶H�YDUDQ�RUDQODUGD�YHULOHQ�EX�H÷LWLPLQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
NRQXVXQGD�NHQGLOHULQL�PRWLYH�HWWL÷L��J|U�ú�YH�G�ú�QFHOHULQGH�
ROXPOX�\|QGH�GH÷LúLNOLNOHUH�QHGHQ�ROGX÷XQX�ELOGLUPLúOHUGLU�
�ùHNLO����

<):<1̪5)
$÷Õ]� GLú� KDVWDOÕNODUÕ� G�Q\DGD� EXODúÕFÕ� ROPD\DQ� NURQLN�
KDVWDOÕNODUÕQ�HQ�\D\JÕQ�J|U�OHQL�ROXS��J|U�OPH�VÕNOÕ÷Õ�ELUH\�
YH� WRSOXP� �]HULQGHNL� ROXPVX]� HWNLOHUL� YH� FLGGL�PLNWDUGDNL�
WHGDYL�JLGHUOHUL�VHEHEL\OH�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU��
hONHPL]�LoLQ�GH�D÷Õ]�GLú�KDVWDOÕNODUÕ�oRN�FLGGL�ELU�KDON�VD÷OÕ÷Õ�
SUREOHPLGLU� YH� oRN� E�\�N� ELU� VD÷OÕN� \�N�� ROXúWXUPDNWDGÕU�
�������
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVLQLQ�IDUNOÕ�IDN�OWH��
OHULQGH�RNX\DQ�|÷UHQFLOHULQLQ�D÷Õ]�EDNÕPÕ�NRQXVXQGDNL�ELOJL��
G�ú�QFH� YH� DOÕúNDQOÕN� IDUNOÕOÕNODUÕQÕQ� RUWD\D� NRQPDVÕ� YH�
GLúOHUGHNL�SOD÷ÕQ�ER\DPD�DMDQODUÕ�LOH�J|VWHULOPHVL�YH�YHULOHQ�
D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL� VRQXFXQGDNL� GH÷LúLPLQ� GH÷HUOHQGL��
ULOPHVLGLU��
$NGHQL]�hQLYHUVLWHVL��7�UNL\H¶QLQ�EDúOÕFD� WXUL]P�úHKUL�RODQ�
YH�\HUOL�\DEDQFÕ�ELUoRN�NLúL\L�PLVDILU�HGHQ�$QWDO\D�LOLQGH�\HU�
DODQ� GHYOHWH� DLW� ELU� �QLYHUVLWHGLU��$NGHQL]� hQLYHUVLWHVLQGH�
|÷UHQLP�J|UHQ�|÷UHQFLOHU���QLYHUVLWH�VÕQDYÕQGD�EDúDUÕOÕ�RODUDN�
EHOOL� ELU� \�]GHOLN� GLOLPH� JLUHELOHQ�� �ONHPL]LQ� IDUNOÕ�
FR÷UDI\DODUÕQGDQ��N�OW�UOHULQGHQ�YH�VRV\R�HNRQRPLN�G�]H\�
OHULQGHQ� JHOHQ� |÷UHQFLOHUGLU�� %X� EDNÕPGDQ� GH÷HUOHQGL�
ULOGL÷LQGH� $NGHQL]� hQLYHUVLWHVL� oDOÕúPDPÕ]� LoLQ� LGHDO�
|]HOOLNOHUH� VDKLS� ELU� oDOÕúPD� HYUHQL� ROXúWXUPDNWDGÕU��$QFDN�
oDOÕúPDPÕ]�VDGHFH�PHUNH]�NDPS�V�E�Q\HVLQGH�EXOXQDQ�RUWDN�
NXOODQÕP�DODQODUÕQGD�JHUoHNOHúWLULOGL÷L�LoLQ���QLYHUVLWH�E�Q\H�
VLQGHNL� KHU� IDN�OWH\H� HúLW� úHNLOGH� XODúPD� úDQVÕ� ROPDPÕúWÕU��
$\UÕFD�oDOÕúPDPÕ]D�NDWÕOÕP�J|Q�OO�O�N�HVDVÕQD�GD\DOÕ�RODUDN�
JHUoHNOHúWLULOGL÷L� LoLQ�� oDOÕúPDPÕ]D� NDWÕODQ� |÷UHQFLOHULQ�
|÷UHQLP� J|UG�NOHUL� IDN�OWHOHULQ� GD÷ÕOÕPÕQÕQ� GHQJHOL� ROPDVÕ�
VD÷ODQDPDPÕúWÕU��%X�GXUXP�oDOÕúPDPÕ]ÕQ�HQ�|QHPOL� OLPLWD�
V\RQODUÕQGDQ� ELULVL� RODUDN� NDEXO� HGLOHELOLU�� %X� QHGHQOH�
oDOÕúPD� JUXEXPX]� NHVLWVHO� ROGX÷X� LoLQ� YH� OLVDQV� H÷LWLP�
SURJUDPODUÕ�� VRV\DO� QRUPODU�� FR÷UDIL� N|NHQ� YE�� IDUNOÕOÕNODU�
QHGHQL\OH�W�P��QLYHUVLWH�|÷UHQFLOHULQL�WHPVLO�HWPHVL�YH�NHVLQ�
RODUDN� IDN�OWHOHUH� DWIHGLOPHVL�P�PN�Q� RODPD]��%X� NRQXGD�
P�PN�Q� ROGX÷XQFD� VWDQGDUGL]H� HGLOPLú� úDUWODUGD�
JHUoHNOHúWLULOHFHN� RODQ�� NDSVDPOÕ� YH� X]XQ� V�UH� WDNLSOL�
oDOÕúPDODUD�LKWL\Do�ROGX÷X�RUWDGDGÕU���
+8�'%,��.DZDPXUD������WDUDIÕQGDQ�KDVWDODUÕQ�GLú�IÕUoDODPD�
NRQXVXQGDNL� GDYUDQÕúODUÕQÕ� YH� D÷Õ]� VD÷OÕ÷Õ� KDNNÕQGDNL�
G�ú�QFHOHULQL� LQFHOHPHN� LoLQ� JHOLúWLULOPLúWLU�� +8�'%,¶QÕQ�
WHNUDUODQDQ� WHVWOHUGHNL� J�YHQLUOLOL÷L� ROGXNoD� L\L� ROPDVÕQGDQ�
GROD\Õ�� VDGHFH� KDVWD\Õ� DQODPD\D� GH÷LO� D\QÕ� ]DPDQGD� NOLQLN�
VRQXoODUÕQ� WDKPLQ� HGLOPHVLQH� GH� \DUGÕPFÕ� ROPDNWDGÕU� �����
����� +8�'%,� GDKD� |QFH� NDUúÕOÕNOÕ� N�OW�UHO� NDUúÕODúWÕUPDODU�
LoLQ� -DSRQFDGDQ� øQJLOL]FH\H�� )LQFH�� dLQFH� YH� .RUHFH\H�
oHYULOPLúWLU�� %X� oHYLULOHULQ� VRQXoODUÕ� UDSRU� HGLOPLúWLU�
���������������%XQXOD�ELUOLNWH��+8�'%,¶QÕQ�7�UNoH\H�oHYULO�
HUHN� EDúDUÕ\OD� X\JXODQGÕ÷ÕQÕ� ELOGLUHQ� oDOÕúPDODU� GD� EXOXQ�
PDNWDGÕU���������
.DZDPXUD�YH�DUN������������\ÕOÕQGD��-DSRQ�YH�)LQODQGL\DOÕ�
VRQ�VÕQÕI�GLú�KHNLPOL÷L�|÷UHQFLOHULQGH�\DSWÕNODUÕ�oDOÕúPDGD���
-DSRQ�|÷UHQFLOHULQ�GDKD�L\L�D÷Õ]�EDNÕP�DOÕúNDQOÕNODUÕQD�VDKLS�
ROGXNODUÕQÕ� UDSRU� HGHUOHUNHQ�� ����� \ÕOÕQGD� -DSRQ\D�� +RQJ�
.RQJ� YH� %DWÕ� dLQ¶GH� ��� VÕQÕI� GLú� KHNLPOL÷L� |÷UHQFLOHULQGH�
\DSWÕNODUÕ� ELU� GL÷HU� oDOÕúPDGD� LVH�� D÷Õ]� EDNÕP�DOÕúNDQOÕNODUÕ�
DUDVÕQGD�DQODPOÕ�N�OW�UHO�IDUNOÕOÕNODU�WHVSLW�HWPLúOHUGLU������
hONHPL]GH�������\ÕOÕQGD�+8�'%,�NXOODQÕODUDN�ELU�JUXS�GLú�

KHNLPOL÷L� |÷UHQFLVL\OH� ����� NDGÕQ�� ���� HUNHN�� JHUoHNOHúWL��
ULOHQ�ELU�oDOÕúPDGD��|÷UHQFLOHULQ�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�
YH�WXWXPODUÕ�LOH�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�NRQXVXQGDNL�ELOJLOHUL�DUWDQ�
H÷LWLP�G�]H\L�LOH�JHOLúWL÷L�UDSRU�HGLOPLú�YH�D÷Õ]�GLú�VD÷OÕ÷ÕQÕ�
L\LOHúWLUPHN� LoLQ� GDKD� ID]OD� YH� HWNLQ� ELU� D÷Õ]� GLú� VD÷OÕ÷Õ�
H÷LWLPL�YHULOPHVL�JHUHNWL÷L�VRQXFXQD�YDUÕOPÕúWÕU������
6RQ� \ÕOODUGD�� \LQH� �ONHPL]GH� JHUoHNOHúWLULOHQ� EHQ]HU� ELU�
oDOÕúPDGD�LVH�g]NDQ�ùHQ�YH�DUN�������GLú�KHNLPOL÷L�|÷UHQFLOH�
ULQGH�H÷LWLP�VHYL\HVLQLQ�DUWPDVÕ\OD��|÷UHQFLOHULQ�GLú�IÕUoDOD�
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ABSTRACT
Objective:
7KH� DLP� RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� RUDO� DQG� GHQWDO�
KHDOWK�EHKDYLRUV�RI�WKH�VWXGHQWV�VWXG\LQJ�LQ�GLIIHUHQW�IDFXOWLHV�
RI�$NGHQL]�8QLYHUVLW\��DQG� WR� UHYHDO� WKH�GLIIHUHQFHV� LQ�RUDO�
DQG�GHQWDO�KHDOWK�EHKDYLRUV��DQG�WR�H[DPLQH�WKH�FKDQJHV� LQ�
WKHLU�WKRXJKWV�DIWHU�VKRZLQJ�WKH�WHHWK�ZLWK�SODTXH�GLVFORVLQJ�
DJHQW�

Materials and Methods:
,Q�WKH�ILUVW�SDUW�RI�WKH�TXHVWLRQQDLUH�GLUHFWHG�WR�WKH�VWXGHQWV�
ZKR� DFFHSWHG� WR� SDUWLFLSDWH� LQ� WKH� VWXG\�� WKHUH� ZHUH� ���
TXHVWLRQV�WR�FROOHFW�LQIRUPDWLRQ�DERXW�RUDO�DQG�GHQWDO�KHDOWK�
KDELWV��IROORZHG�E\�WKH�+LURVKLPD�8QLYHUVLW\�'HQWDO�%HKDY�
LRU� ,QYHQWRU\� �+8�'%,�� TXHVWLRQV� ���� TXHVWLÕQV��� 7KH�
VWXGHQW��ZKR�ZDV� VKRZQ� WKH� SUHVHQFH� RI� SODTXH� DQG� JLYHQ�
RUDO�K\JLHQH� WUDLQLQJ��KDG� WKH� ODVW�SDUW�RI� WKH�TXHVWLRQQDLUH�
FRQVLVWLQJ�RI�VL[�TXHVWLRQV�ILOOHG�LQ�WR�GHWHUPLQH�WKH�FKDQJH�LQ�
KLV�KHU�WKRXJKWV�

Results: 
$�WRWDO�RI�����XQLYHUVLW\�VWXGHQWV�IURP����GLIIHUHQW�IDFXOWLHV��
DJHG�EHWZHHQ��������PHDQ�������������������ZRPHQ���������
DQG�����PHQ���������SDUWLFLSDWHG�LQ�RXU�VWXG\�
$V�D�UHVXOW�RI�WKH�DQDO\VLV��ZKHQ�RUDO�DQG�GHQWDO�KHDOWK�EHKDY�
LRUV�DPRQJ�WKH�IDFXOWLHV�ZHUH�FRPSDUHG��VWDWLVWLFDOO\�VLJQLIL�
FDQW��P ���������UHVXOWV�ZHUH�IRXQG���0HDQ�+8�'%,�6FRUHV��
)DFXOW\�RI�&RPPXQLFDWLRQ� �������)DFXOW\�RI�6SRUWV�6FLHQFHV�
 �������)DFXOW\�RI�7KHRORJ\� �������)DFXOW\�RI�'HQWLVWU\� �
������ )DFXOW\� RI�$JULFXOWXUH�  � ������� 2Q� WKH� VFRUH� YDOXHV�
FDOFXODWHG�IURP�WKH�DQVZHUV�JLYHQ�WR�WKH�+8�'%,�TXHVWLRQV��
WKH�HIIHFW�RI�JHQGHU��P� ���������PRWKHU
V�HGXFDWLRQ�OHYHO��P 
 � �������� IDWKHU
V� HGXFDWLRQ� OHYHO� �P�  � �������� PRWKHU
V�
RFFXSDWLRQ��P� ��������DQG�IDWKHU
V�RFFXSDWLRQ��P  ��������
ZHUH�GHWHUPLQHG�WR�KDYH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�
$IWHU�SODTXH�GLVFORVLQJ��XS�WR�������RI�VWXGHQWV�UHSRUWHG�WKDW�
WKH�RUDO�K\JLHQH�HGXFDWLRQ�JLYHQ�FDXVHG�SRVLWLYH�FKDQJHV�LQ�
WKHLU�WKRXJKWV�RQ�RUDO�DQG�GHQWDO�KHDOWK�

Conclusion: 
,Q�RUGHU�WR�GHYHORS�SRVLWLYH�RUDO�KHDOWK�EHKDYLRUV�DQG�KDELWV�
RI� XQLYHUVLW\� VWXGHQWV�� DOO� DFWLYLWLHV� DERXW� SURYLGLQJ� RUDO�
KHDOWK� DZDUHQHVV� LQ� WKHLU� HGXFDWLRQDO� SHULRG� VKRXOG� EH�
VXSSRUWHG��
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/ʈ:ʈ̪
$÷Õ]�YH�GLú�VD÷OÕ÷Õ��JHQHO�VD÷OÕ÷ÕQ�D\UÕOPD]�ELU�SDUoDVÕGÕU�YH�
LQVDQODUÕQ� \DúDP� NDOLWHVLQL� |QHPOL� |Oo�GH� HWNLOHPHNWHGLU��
'�Q\D� 6D÷OÕN� gUJ�W�¶Q�Q� J�QFHO� YHULOHULQH� J|UH� D÷Õ]�
KDVWDOÕNODUÕ� \DNODúÕN� ���� PLO\DU� LQVDQÕ� HWNLOHPHNWHGLU� �����
'DLPL� GLúOHUGH� WHGDYL� HGLOPH\HQ� GLú� o�U�NOHUL�� “Küresel 
+DVWDOÕN� <�N�� dDOÕúPDVÕ� ����´� YHULOHULQH� J|UH� HQ� \D\JÕQ�
VD÷OÕN� VRUXQXGXU� ����� '�Q\D� JHQHOLQGH� \�NVHN� SUHYDODQVD�
VDKLS�ROPDVÕ�YH�WHGDYL�PDOL\HWLQLQ�\�NVHN�ROPDVÕ�QHGHQL\OH��
D÷Õ]�YH�GLú�KDVWDOÕNODUÕ�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU�YH�
oRN�E�\�N�ELU�VD÷OÕN�\�N��ROXúWXUPDNWDGÕU�����
$÷Õ]� GLú� VD÷OÕ÷Õ� HQIHNVL\RQ� YH� oHYUHVHO� WHKGLWOHUH� NDUúÕ�
NRUXPD� VD÷OD\DQ� NRPSOHNV� ELU� \DSÕGÕU�� $÷Õ]� GLú� VD÷OÕ÷Õ�
KDVWDOÕNODUÕ�� KDVWDQÕQ� EHVOHQPHVLQLQ� ER]XOPDVÕQD�� VRV\DO�
\DúDQWÕVÕQÕ� NÕVÕWOD\ÕS� SVLNRORMLN� RODUDN� \DúDP� NDOLWHVLQLQ�
G�úPHVLQH� YH� X]XQ� YDGHGH� JHQHO� VD÷OÕ÷ÕQÕQ� ER]XOPDVÕQD�
QHGHQ�ROXU������%LUoRN�D÷Õ]�GLú�KDVWDOÕ÷Õ�E�\�N�|Oo�GH�|QOHQH�
ELOLU� YH� HUNHQ� HYUHGH� WHGDYL� HGLOHELOLU� ROPDVÕQD� UD÷PHQ� VÕN�
UDVWODQDQ��NURQLN��JHUL�G|Q�ú�P��ROPD\DQ�VRQXoODUÕQ�RUWD\D�
oÕNPDVÕQD�QHGHQ�ROXU�

$÷Õ]� GLú� KDVWDOÕNODUÕQÕQ� \�N��� RUWDN� ULVN� IDNW|UOHULQLQ� HOH�
DOÕQDUDN� JHUoHNOHúWLULOHFHN� KDON�� VD÷OÕ÷Õ� P�GDKDOHOHUL� LOH�
D]DOWÕODELOLU�� d�U�N� SURIODNVLVL� \DSÕODELOPHVL� LoLQ� |QFHOLNOH�
ELUH\LQ� o�U�N� ULVN� IDNW|UOHUL� GH÷HUOHQGLULOPHOLGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕQ�L\LOHúWLULOPHVL�WRSOXPD�\|QHOLN�NRUX\XFX�SURJUDP�
ODUÕQ� X\JXODQPDVÕ� LOH� P�PN�QG�U�� %X� NRQXGD� |]HOOLNOH�
�QLYHUVLWH� |÷UHQFLOHULQLQ�� ROXPOX� D÷Õ]� GLú� VD÷OÕ÷Õ�
GDYUDQÕúODUÕ\OD�YH�G�ú�QFHOHUL\OH�DLOHOHULQH��DUNDGDúODUÕQD�YH�
oHYUHOHULQH� L\L� ELU� |UQHN� ROPDVÕ� EHNOHQPHNWHGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕ� JHOLúWLULFL� GDYUDQÕúODUÕQ� EHQLPVHQPHVLQGH� YH�
V�UG�U�OPHVLQGH�ELUH\OHULQ�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�DOJÕODUÕ�
|QHP�ND]DQPDNWDGÕU��hQLYHUVLWH�H÷LWLPL�V�UHVLQFH�|÷UHQFLOH�
ULQ� D÷Õ]� GLú� VD÷OÕ÷Õ� GDYUDQÕúODUÕQD� LOLúNLQ� DOJÕODUÕQÕ� RUWD\D�
NR\DFDN� GH÷HUOHQGLUPHOHULQ� \DSÕOPDVÕQÕQ�� VD÷OÕN� DOJÕVÕ� LOH�
VD÷OÕN�GDYUDQÕúÕ�DUDVÕQGDNL� LOLúNL\L�JHOLúWLUPH\H�NDWNÕ�VD÷OD��
\DFD÷Õ�G�ú�Q�OPHNWHGLU� �����%X�QHGHQOH��QLYHUVLWH�|÷UHQFL��
OHULQLQ�D÷Õ]�GLú� VD÷OÕ÷ÕQD�\|QHOLN�GDYUDQÕúODUÕ�YH�DOJÕODUÕQÕQ�
EHOLUOHQPHVL�|QHPOLGLU��

%LUH\OHUGH� D÷Õ]� VD÷OÕ÷ÕQD� \|QHOLN� ROXPOX� VD÷OÕN�
GDYUDQÕúODUÕQÕQ�JHOLúWLULOPHVLQGH�NRUX\XFX�VD÷OÕN�KL]PHWOHUL�
QLQ� |QHPLQLQ� ROGXNoD� E�\�N� ROGX÷X� XQXWXOPDPDOÕGÕU��
hQLYHUVLWH� |÷UHQFLOHUL�� WRSOXPGD� \DúD\DQ� ELUH\OHULQ� VD÷OÕN�
GDYUDQÕúODUÕQÕ� ND]DQPDODUÕQGD� VRUXPOXOXN� �VWOHQHFHN�� URO�
PRGHO� RODELOHFHN� YH� VD÷OÕN� H÷LWLPL� LoLQ� DUDFÕ� URO� �VWOHQHEL�
OHFHNWLU�� %X� QRNWDGD� PH]XQL\HW� |QFHVLQGH� D÷Õ]� VD÷OÕ÷ÕQD�

\|QHOLN� IDUNÕQGDOÕN�� WXWXP�YH�GDYUDQÕúODUÕQÕQ�GHVWHNOHQPHVL�
JHUHNPHNWHGLU�� hQLYHUVLWHGHNL� W�P� E|O�POHULQ� P�IUHGDWÕQD�
H÷LWLP� V�UHVLQFH� D÷Õ]� VD÷OÕ÷ÕQÕ� JHOLúWLUPH\L� GHVWHNOH\HQ�
LoHULNOHULQ� \HUOHúWLULOPHVL� |QHULOPHNWHGLU� ����� g÷UHQFLOHUGH�
ROXPOX�D÷Õ]�GLú�VD÷OÕ÷Õ�GDYUDQÕúODUÕ�JHOLúWLUPHN�LoLQ��QLYHUVL�
WH�H÷LWLPLQGH�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�H÷LWLP�IDDOL\HWOHULQH�
\HU�YHULOPHVL�JHUHNPHNWHGLU�

'HQWDO� SODN�� GLúOHU� \D� GD� D÷Õ]� LoLQGHNL� W�P� NDWÕ� \�]H\OHU�
�]HULQH� \DSÕúDQ� EDNWHUL� WRSOXOX÷XGXU�� 'Lú� HWL� NHQDUÕQÕQ�
�]HULQGH��VXSUDJLQJLYDO��YH�GLú�HWL�NHQDUÕQÕQ�DOWÕQGD��VXEJLQ�
JLYDO��WRSODQDQ�EDNWHULOHULQ�DPRUI��\DSÕúNDQ�YH�MHODWLQ|]�ELU�
NLWOHVL� RODUDN� GD� WDQÕPODQDELOPHNWHGLU� �����'HQWDO� SODN�� GLú�
KHNLPOL÷LQLQ� LNL�DQD�NRQXVX�RODQ�GLú�o�U�÷��YH�SHULRGRQWDO�
KDVWDOÕNODUÕQ�EDúODQJÕo�YH�LOHUOHPHVLQGHQ�VRUXPOXGXU��'HQWDO�
SODNWD�\HU�DODQ�EDNWHULOHU��WRNVLQOHU��HQ]LPOHU�YH�PHWDEROLWOHU�
SHULRGRQWDO� KDVWDOÕ÷ÕQ� JHOLúPHVLQGH�YH� HQIODPDWXDU� FHYDEÕQ�
EDúODPDVÕQGD� URO� R\QD\DQ�SULPHU� IDNW|UOHUGLU��%X�ELOJLOHULQ�
ÕúÕ÷ÕQGD�� GLú� KHNLPOHUL� WDUDIÕQGDQ� VD÷ODQDQ� D÷Õ]� KLM\HQL�
ELOJLOHQGLUPHVL� YH� KDVWDQÕQ� EXQODUD� X\PDVÕ� GLú� o�U�÷�� YH�
SHULRGRQWDO� KDVWDOÕNODUÕQ� |QOHQPHVL� NRQXVXQGD� |QHPOL� URO�
R\QDU� �����'LúOHU� YH� GLú� SOD÷Õ� D\QÕ� UHQJH� VDKLS� ROGX÷X� LoLQ�
X]DNODúWÕUÕOPDVÕ� ]RU� YH� GLNNDW� JHUHNWLUHQ� ELU� LúOHPGLU�� %X�
VRUXQX� o|]PH\H� oDOÕúDQ� SODN� ER\DPD� DMDQODUÕ� ���� \�]\ÕOÕQ�
EDúODUÕQGDQ�EHUL�NXOODQÕOPDNWDGÕU������dDOÕúPDODU�GLú�SOD÷ÕQÕQ�
SURIHV\RQHO� WHVSLWL� LoLQ� SODN� ER\D\ÕFÕ� DMDQODUÕQ� NXOODQÕPÕQÕ�
GHVWHNOHPHNWHGLU� ����� 'Lú� SOD÷ÕQÕQ� J|VWHULOPHVL�� KDVWDQÕQ�
NHQGL� NHQGLQH� JHUoHNOHúWLUGL÷L� D÷Õ]� GLú� KLM\HQLQH� UHKEHUOLN�
HGHUHN�� KDVWDQÕQ� H÷LWLPLQGH�YH�PRWLYDV\RQXQGD� L\LOHúPHOHU�
VD÷OD\DELOLU�����

$QFDN�� HULúLOHELOLU� ND\QDNODUGDQ� \DSÕODQ� WDUDPDODUGD� WHVSLW�
HGLOHQ� oDOÕúPDODUGD� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú�
VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQLQ� oHúLWOL� HWNHQOHUH� ED÷OÕ�
RODUDN� GH÷LúLNOLNOHU� J|VWHUGL÷L� ELOGLULOPHNOH� ELUOLNWH� ��������
GHQWDO�SOD÷ÕQ�J|VWHULOPHVL�LOH�NRPELQH�YHULOHQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
H÷LWLPOHULQLQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú� VD÷OÕ÷Õ�
GDYUDQÕú�YH�G�ú�QFHOHULQH�RODQ�HWNLVLQL�GH÷HUOHQGLUHQ�KHUKDQ�
JL�ELU�oDOÕúPD\D�UDVWODQPDPÕúWÕU�
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVL¶QLQ�IDUNOÕ�IDN�O�
WHOHULQGH�|÷UHQLP�J|UHQ��QLYHUVLWH�|÷UHQFLOHULQLQ�D÷Õ]�YH�GLú�
VD÷OÕ÷Õ�GDYUDQÕúODUÕQÕQ�YH�G�ú�QFHOHULQLQ�WHVSLW�HGLOPHVL��D÷Õ]�
YH� GLú� VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQGHNL� IDUNOÕOÕNODUÕQ�
RUWD\D�NRQPDVÕ�YH�SODN�ER\DVÕ�LOH�GLúOHULQGHNL�SOD÷ÕQ�|÷UHQFL�
\H� J|VWHULOPHVLQL� WDNLEHQ� G�ú�QFHOHULQGHNL� GH÷LúLPLQ�
LQFHOHQPHVLGLU�

%XQXQ�\DQÕ�VÕUD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWH-
VL������������(÷LWLP�g÷UHWLP�<ÕOÕ��%DKDU�<DUÕ\ÕOÕ��dRFXN�'Lú�
+HNLPOL÷L�g]HO�dDOÕúPD�0RG�O�� �&'+������3URMHVL�RODUDN�
JHUoHNOHúWLULOHQ�EX�oDOÕúPD\D�NDWÕODQ�GRNX]�'|QHP�,,,�|÷UHQ�
FLVLQLQ�� WRSOXPD� \|QHOLN� D÷Õ]� GLú� VD÷OÕ÷Õ� KL]PHWOHULQLQ�
SUHQVLSOHULQL�DQODPDVÕ��SODQODPDVÕ�YH�X\JXODPDVÕ��SODN�YH�GLú�
o�U�NOHUL� DUDVÕQGDNL� NRUHODV\RQX� NXUDELOPHVL�� ELUH\OHUH�
X\JXQ�D÷Õ]�EDNÕP�PHWRWODUÕQÕ�WHVSLW�HGHELOPHVL��WRSOXPODUGD�
NL�D÷Õ]�GLú�VD÷OÕ÷Õ�VHYL\HVL�YH�ELOLQFL�KDNNÕQGD�ELOJL�YH�WHFU�EH�
HGLQPHVL�KHGHIOHQPLúWLU��
 

GEREÇ ve YÖNTEMLER
)ZI̫\ÜZUIVÜV�<�Z�
%X�DUDúWÕUPD�ELU�NHVLWVHO�VDKD�oDOÕúPDVÕGÕU�

)ZI̫\ÜZUI�-^ZMV�^M�lZVMSTMUQ
$NGHQL]�hQLYHUVLWHVL�IDUNOÕ�IDN�OWHOHULQGH�RNX\DQ�|÷UHQFLOH�
ULQGHQ�oDOÕúPD\D�NDWÕOPD\Õ�NDEXO�HGHQ�WRSODP�����|÷UHQFL\H�
DQNHW�X\JXODQPÕú�ROXS��YHUL� HNVLNOLNOHUL� VHEHEL\OH����DQNHW�
oDOÕúPD�GÕúÕ�EÕUDNÕOPÕúWÕU�

>MZQ�<WXTIUI�)ZItTIZÜ�^M�=aO]TIVUI[Ü
%X�oDOÕúPD�LoLQ��LOJLOL�NXUXPODUGDQ�JHUHNOL�W�P�L]LQ�YH�RQD\�
ODUÕQ� DOÕQPDVÕQÕQ� DUGÕQGDQ�� $NGHQL]� hQLYHUVLWHVL� PHUNH]�
NDPS�V�QGH�� W�P� |÷UHQFLOHULQ� RUWDN� NXOODQÕP� DODQODUÕ� RODQ�
N�W�SKDQH��PHUNH]L�\HPHNKDQH��N�OW�U�YH�HWNLQOLN�VDORQODUÕ��
oDUúÕ�YE��DODQODUGD�VWDQWODU�NXUXOPXúWXU��.XUXODQ�VWDQWODUGD��
\DSÕOPDVÕ� SODQODQDQ� H÷LWLP�YH� oDOÕúPD�KDNNÕQGD�NÕVD�JHQHO�
ELOJLOHQGLUPHOHU�\DSÕOPÕúWÕU��dDOÕúPD�YH�H÷LWLPH�NDWÕOPD\Õ�YH�
KD]ÕUODQDQ�DQNHW�IRUPXQX�GROGXUPD\Õ�NDEXO�HGHQ��QLYHUVLWH�
|÷UHQFLOHUL� oDOÕúPD\D� GDKLO� HGLOPLúWLU�� +D]ÕUODQDQ� DQNHW�
IRUPXQGD��QLYHUVLWH�|÷UHQFLVLQLQ�NLPOL÷LQL�RUWD\D�oÕNDUWDFDN�
�LVLP�VR\� LVLP��NLPOLN�QR�YE���KHUKDQJL�ELU� VRUX�EXOXQPD]�
NHQ�� FLQVL\HW�� GR÷XP� WDULKL�� NDUGHú� VD\ÕVÕ�� HEHYH\QOHULQ�
H÷LWLP�GXUXPX��RNXGX÷X�IDN�OWH�YE��VRUXODUD�\HU�YHULOPLúWLU��
7HN� VD\ID� KDOLQGHNL� DQNHWLQ� ELULQFL� E|O�P�QGH� oDOÕúPD\D�
NDWÕODQ� |÷UHQFLQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ� DOÕúNDQOÕNODUÕ� KDNNÕQGD�
ELOJL�WRSODPDN�LoLQ����DGHW�VRUX�YH�+LURúLPD�hQLYHUVLWHVL�'Lú�
'DYUDQÕú�(QYDQWHUL “Hiroshima University Dental Behaviour 
Inventory” �+8�'%,��VRUXODUÕ�\HU�DOPÕúWÕU���
+8�'%,� ��� VRUXGDQ� ROXúPDNWDGÕU� YH� EX� VRUXODU� NDWÕOÕ\R�
UXP�NDWÕOPÕ\RUXP� úHNOLQGH� FHYDSODQGÕUÕOPDNWDGÕU��+8�'%,�
|OoH÷L� VNRUODUÕ� KHVDSODQÕUNHQ�� ���������������� VRUXODUÕQD�
YHULOHQ�KHU�ELU�NDWÕOÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�YH��������������
���VRUXODUÕQD�YHULOHQ�KHU�ELU�NDWÕOPÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�
YHULOHUHN� GH÷HUOHQGLULOPHNWHGLU�� (Q� \�NVHN� +8�'%,� VNRUX�
��¶GLU� YH� \�NVHN� SXDQODU� NLúLQLQ� GDKD� L\L� D÷Õ]� VD÷OÕ÷Õ�
GDYUDQÕúÕQD�VDKLS�ROGX÷XQX�J|VWHUPHNWHGLU������
$QNHWLQ�LON�E|O�P�Q�Q�WDPDPHQ�FHYDSODQGÕUÕOPDVÕQÕQ�DUGÕQ�
GDQ�� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� oDOÕúPD\D� NDWÕODQ� �QLYHUVLWH�
|÷UHQFLOHULQLQ�|Q�GLúOHULQH�DSOLNDW|U�\DUGÕPÕ�LOH�SODN�ER\DVÕ�
X\JXODQDUDN� �3ODTXH� 7HVW�� ,YRFODU�9LYDGHQW�� /LHFKWHQVWHLQ��
GLú� KHNLPOL÷LQGH� PDWHU\DOOHULQ� SROLPHUL]DV\RQX� DPDFÕ\OD�
NXOODQÕODQ� ELU� ÕúÕN� ND\QD÷Õ� LOH� |÷UHQFL\H� HO� D\QDVÕQGD�
GLúOHULQGHNL�GHQWDO�SODN�PHYFXGL\HWL�J|VWHULOPLúWLU��5HVLP�����

Resim 1.�3ODN�ER\DPDVÕQÕ�WDNLEHQ�SOD÷ÕQ�NDWÕOÕPFÕ�|÷UHQFL\H�J|VWHULOPHVL��

��

3ODN�PHYFXGL\HWLQLQ�J|VWHULOPHVLQL� WDNLEHQ�D÷Õ]�GLú�PRGHOL�
�]HULQGH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�IÕUoDODPDVÕ�JHUHNWL÷L�
NRQXVXQGD�D\UÕQWÕOÕ�ELU�H÷LWLP�YHULOPLúWLU��5HVLP�����

Resim 2.�.DWÕOÕPFÕ�|÷UHQFL\H�D÷Õ]�KLM\HQL�H÷LWLPL�YHULOPHVL

3ODN�PHYFXGL\HWL�J|VWHULOHQ�YH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�
IÕUoDODPDVÕ� JHUHNWL÷L� NRQXVXQGD� H÷LWLP� YHULOHQ� |÷UHQFL\H��
EDúODQJÕoWDNL�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�YH�G�ú�QFHOHULQGH�
KHUKDQJL� ELU� GH÷LúLNOL÷LQ� ROXS� ROPDGÕ÷ÕQÕ� EHOLUOHPHN� LoLQ� ��
VRUXOXN� VRQ� ELU� DQNHW� GROGXUXOPXúWXU��$QNHWLQ� WDPDPODQ�
PDVÕQÕQ�DUGÕQGDQ�|÷UHQFL\H�GLú�PDFXQX�YH�GLú�IÕUoDVÕ�KHGL\H�
HGLOPLúWLU��

Verilerin Analizi
(OGH�HGLOHQ�YHULOHU�6366�SDNHW�SURJUDPÕQD��6366�������IRU�
:LQGRZV�� &KLFDJR�� ,/��$%'�� JLULOHUHN�� WDQÕPOD\ÕFÕ� LVWDWLV�
WLNOHU��PLQLPXP��PDNVLPXP��RUWDODPD��VWDQGDUW�VDSPD�YE���
JHUoHNOHúWLULOPLúWLU�� 1LFHO� �NDQWLWDWLI�� YHULOHULQ� NDUúÕODúWÕU�
PDVÕQGD�� SDUDPHWULN� NRúXOODUÕQ� VD÷ODQPDVÕ� GXUXPXQGD�

³6WXGHQW� 7´� WHVWL�� JUXSODUÕQ� WHNUDUOD\DQ� |Oo�POHULQGH�
$129$� YH� DOW� JUXS� NDUúÕODúWÕUPDODUÕQGD� LVH� 7XNH\� +6'�
oRNOX�NDUúÕODúWÕUPD�WHVWL�NXOODQÕOPÕúWÕU�
3DUDPHWULN� NRúXOODUÕQ� VD÷ODQDPDGÕ÷Õ� GXUXPODUGD�� QLWHO�
�NDOLWDWLI��YHULOHULQ�LQFHOHQPHVLQGH�YH�JUXSODUÕQ�NDUúÕODúWÕUÕO�
PDVÕQGD��.UXVNDO�:DOOLV��0DQQ�:KLWQH\�8��:LOFR[RQ�YH�NL�
NDUH� �Ȥ��� WHVWOHUL� NXOODQÕOPÕúWÕU�� 6RQXoODU� ���¶OLN� J�YHQ�
DUDOÕ÷ÕQGD��P �������DQODPOÕOÕN�G�]H\LQGH�GH÷HUOHQGLULOPLúWLU�

)ZI̫\ÜZUIVÜV�;ÜVÜZTÜTÜSTIZÜ
dDOÕúPDPÕ]D�$NGHQL]�hQLYHUVLWHVLQLQ� ELUoRN� IDUNOÕ� IDN�OWH�
VLQGHQ�� IDUNOÕ� \Dú� JUXSODUÕQGDQ� oHúLWOL� VRV\R�HNRQRPLN�
VHYL\HGH�����|÷UHQFL�NDWÕOPÕú�ROPDVÕQD�NDUúÕQ��DUDúWÕUPDQÕQ�
WHN� PHUNH]OL� ROPDVÕ� YH� EX� DUDúWÕUPDQÕQ� VRQXoODUÕQÕQ�
GHVWHNOHQPHVL� LoLQ� oRN� PHUNH]OL� ELU� oDOÕúPDQÕQ� JHUHNOLOL÷L�
DUDúWÕUPDPÕ]ÕQ�VÕQÕUOÕOÕNODUÕQGDQGÕU�

*=4/=4):
dDOÕúPD�DQNHWLPL]�WRSODP������QLYHUVLWH�|÷UHQFLVL�WDUDIÕQGDQ�
GROGXUXOPDVÕQD�NDUúÕQ��\DSÕODQ�JHQHO�GH÷HUOHQGLUPHGH��IRUP�
ODUGDNL� HNVLNOLNOHU� QHGHQL\OH� ��� DQNHW� IRUPX� oDOÕúPD� GÕúÕ�
EÕUDNÕOPÕúWÕU��6RQXo�RODUDN�oDOÕúPDPÕ]D�����D\UÕ�IDN�OWHGHQ��
\DúODUÕ�������\Dú�DUDVÕ�GH÷LúHQ��2UW�������������������NDGÕQ�
�������������HUNHN����������WRSODP������QLYHUVLWH�|÷UHQFLVL�
NDWÕOPÕúWÕU�� .DWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ�� FLQVL\HWH� J|UH�
\DúODUÕQÕQ�GD÷ÕOÕPÕ�ùHNLO� �¶GH�J|VWHULOPLú� ROXS�� NDWÕODQODUÕQ�
�oWH� LNLVLQLQ���������\DúODUÕ��������YH����\Dú�RODUDN�GH÷Lú��
PHNWHGLU��
$\UÕFD��NDWÕOÕPFÕODUÕQ�NDUGHú�VD\ÕODUÕ�ùHNLO��¶GH��HEHYH\QOHULQ�
H÷LWLP�GXUXPX�YH�PHVOHNOHUL�ùHNLO���YH��¶WH�|]HWOHQPLúWLU��

'Lú�+HNLPOL÷L�)DN�OWHVL��n  �������������+XNXN�)DN�OWHVL��n 
= ���� ������ YH� 7ÕS� )DN�OWHVL� �n = ���� ������ ROPXúWXU�
�ùHNLO�����
$QNHWH� NDWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ�
KDNNÕQGD�JHQHO�DOÕúNDQOÕN��G�ú�QFH�YH�J|U�úOHULQLQ�VRUXOGX÷X�
LON����VRUX\D�YHUGLNOHUL�FHYDSODU�7DEOR��¶GH�|]HWOHQPLúWLU��
g÷UHQFLOHUGHQ� ³GLúOHULQL� \DWPDGDQ� |QFH� IÕUoDODGÕ÷ÕQÕ´�
V|\OH\HQOHULQ� RUDQÕ� ������ LNHQ�� KHU� J�Q� IÕUoDODPÕ\RUXP�
GL\HQOHULQ�RUDQÕ�LVH�������ROPXúWXU��
dDOÕúPD\D�NDWÕODQ�|÷UHQFLOHULQ�\DNODúÕN�G|UWWH�ELUL��n = �����
�������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�KHUKDQJL�ELU�D÷UÕ�\D�GD�
VÕNÕQWÕ�\DúDPDGÕP�GL\H�FHYDS�YHULUNHQ��NDODQ�G|UWWH��o��LVH��n 
=  ������������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�LOJLOL�D÷UÕ�YH�
VÕNÕQWÕ�\DúDGÕ÷ÕQÕ�EHOLUWPLúWLU��
g÷UHQFLOHULQ� �����¶X� �n = ����� GLú� SOD÷ÕQÕ� GR÷UX� WDQÕP�
ODUNHQ�� ELOPL\RUXP� GL\HQOHULQ� RUDQÕ� ������ �n = ������ GLú�
�]HULQGHNL� OHNHOHU�GL\HQOHULQ�RUDQÕ������� �n = �����YH�GLú�
o�U�÷��GL\HQOHULQ�RUDQÕ� LVH�������n = ����ROPXúWXU��$\UÕFD�
GLú�HWL�NDQDPDODUÕQÕQ�QHGHQLQL�ELOPHGL÷LQL�EHOLUWHQ�|÷UHQFLOH�
ULQ�RUDQÕ�������ROPXúWXU��'Lú�PDFXQXQGDNL�IORUXQ�GLú�PLQH�
VLQL�J�oOHQGLULFL�HWNLVLQLQ�ROGX÷XQX�ELOHQ�|÷UHQFLOHULQ�RUDQÕ�
���� �n = ����� ROPXúWXU�� g÷UHQFLOHULQ� \DUÕVÕQGDQ� ID]ODVÕ�
��������|÷�Q�DUDODUÕQGD�WDWOÕ�oLNRODWD�XQOX�PDPXO�YE��DWÕúWÕU�
PDOÕNODU� W�NHWWL÷LQL� EHOLUWPLúWLU�� 'LúOHULQLQ� NLUOL� ROPDVÕQGDQ�
UDKDWVÕ]OÕN�GX\DQ�|÷UHQFLOHULQ�RUDQÕ������¶GXU��g÷UHQFLOHULQ�
�����¶X�GLú�KHNLPLQLQ�NHQGLVLQL�ELOJLOHQGLUPHVLQGHQ�PHP�
QXQL\HW�GX\GX÷XQX�YH�PRWLYDV\RQXQXQ�DUWWÕ÷ÕQÕ�EHOLUWPLúOH�
UGLU�� +8�'%,� VRUXODUÕQD� |÷UHQFLOHULQ� YHUGL÷L� FHYDSODU� LVH�
7DEOR� �¶GH� |]HWOHQPLúWLU��$QNHWH� NDWÕODQ� |÷UHQFLOHUGHQ�� GLú�
KHNLPLQH� JLWPHNWHQ� HQGLúH� GX\DQODUÕQ� RUDQÕ� ������ �� GLú�
D÷UÕVÕ�RODQD�NDGDU�GLú�KHNLPLQH�JLWPH\HQOHULQ�RUDQÕ���������
D÷]ÕQÕQ�NRNPDVÕQGDQ�HQGLúH� HWPHGL÷LQL� V|\OH\HQOHULQ�RUDQÕ�
������YH�³GDKD�|QFH�KLo�GLúLPL�QDVÕO� IÕUoDODPDP�JHUHNWL÷L�

SURIHV\RQHO�RODUDN�EDQD�|÷UHWLOPHGL´�GL\HQOHULQ�RUDQÕ�������
RODUDN�VDSWDQPÕúWÕU��
+8�'%,�VRUXODUÕQD�YHULOHQ�FHYDSODUGDQ�KHVDSODQDQ�RUWDODPD�
VNRU�GH÷HUOHUL�ùHNLO��¶GD�J|VWHULOPLúWLU��%XQD�J|UH�HQ�G�ú�N�
VNRUD�VDKLS�IDN�OWHOHU�VÕUDVÕ�LOH�øOHWLúLP�)DN�OWHVL��2UW����������
6SRU� %LOLPOHUL� )DN�OWHVL� �2UW��� ������ YH� øODKL\DW� )DN�OWHVL�
�2UW��� ������ ROXUODUNHQ�� 'Lú� +HNLPOL÷L� )DN�OWHVL� YH� =LUDDW�
)DN�OWHVL�HQ�\�NVHN�VNRU�GH÷HULQH�XODúDQ��2UW���������IDN�O�
WHOHU�ROPXúODUGÕU��7ÕS�)DN�OWHVL�YH�6D÷OÕN�%LOLPOHUL�)DN�OWHVL�
LVH�RUWD�VÕUDODUGD�\HU�DOPÕúODUGÕU��)DN�OWHOHU�DUDVÕ�WHVSLW�HGLOHQ�
EX�IDUNOÕOÕNODUÕQ�LVWDWLVWLNVHO�RODUDN�|QHPOL�GHUHFHGH�DQODPOÕ�
ROGX÷X� WHVSLW� HGLOPLúWLU� �P �� ��������<DSÕODQ� LOHUL� LVWDWLNVHO�
DQDOL]OHU� VRQXFXQGD� IDUNOÕOÕ÷ÕQ� +8�'%,� VNRUX� HQ� G�ú�N�
EXOXQDQ�IDN�OWH��øOHWLúLP��LOH��+8�'%,�VNRUX��¶QÕQ��]HULQGH�
RODQ� �� IDN�OWHQLQ� �'Lú� +HNLPOL÷L�� P �� ������� =LUDDW�� P < 
�������0LPDUOÕN��P  ��������7HNQLN�0<2�S �������DUDVÕQGD�
NL� IDUNOÕOÕNODUGDQ� ND\QDNODQGÕ÷Õ� WHVSLW� HGLOPLúWLU�� +8�'%,�
VRUXODUÕQD� YHULOHQ� FHYDSODUGDQ� KHVDSODQDQ� VNRU� GH÷HUOHUL�
�]HULQGH��FLQVL\HWLQ��P  ���������DQQH�H÷LWLP�GXUXPXQXQ��P = 
��������EDED�H÷LWLP�GXUXPXQXQ��P  ���������DQQH�PHVOH÷LQLQ�
(P  ��������YH�EDED�PHVOH÷LQLQ��P  ��������LVWDWLVWLNVHO�RODUDN�
KHUKDQJL�ELU�DQODPOÕ�HWNLVLQLQ�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��
3ODN� ER\DPDVÕQÕ� WDNLEHQ� YHULOHQ� D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL�
VRQUDVÕ� GROGXUXODQ� DQNHWLPL]LQ� VRQ� E|O�P�QGH� |÷UHQFLOHU�
�����¶H�YDUDQ�RUDQODUGD�YHULOHQ�EX�H÷LWLPLQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
NRQXVXQGD�NHQGLOHULQL�PRWLYH�HWWL÷L��J|U�ú�YH�G�ú�QFHOHULQGH�
ROXPOX�\|QGH�GH÷LúLNOLNOHUH�QHGHQ�ROGX÷XQX�ELOGLUPLúOHUGLU�
�ùHNLO����

ùHNLO���
g÷UHQFLOHULQ�FLQVL\HWH�J|UH�
\DúODUÕQÕQ�GD÷ÕOÕPÕ�

<):<1̪5)
$÷Õ]� GLú� KDVWDOÕNODUÕ� G�Q\DGD� EXODúÕFÕ� ROPD\DQ� NURQLN�
KDVWDOÕNODUÕQ�HQ�\D\JÕQ�J|U�OHQL�ROXS��J|U�OPH�VÕNOÕ÷Õ�ELUH\�
YH� WRSOXP� �]HULQGHNL� ROXPVX]� HWNLOHUL� YH� FLGGL�PLNWDUGDNL�
WHGDYL�JLGHUOHUL�VHEHEL\OH�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU��
hONHPL]�LoLQ�GH�D÷Õ]�GLú�KDVWDOÕNODUÕ�oRN�FLGGL�ELU�KDON�VD÷OÕ÷Õ�
SUREOHPLGLU� YH� oRN� E�\�N� ELU� VD÷OÕN� \�N�� ROXúWXUPDNWDGÕU�
�������
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVLQLQ�IDUNOÕ�IDN�OWH��
OHULQGH�RNX\DQ�|÷UHQFLOHULQLQ�D÷Õ]�EDNÕPÕ�NRQXVXQGDNL�ELOJL��
G�ú�QFH� YH� DOÕúNDQOÕN� IDUNOÕOÕNODUÕQÕQ� RUWD\D� NRQPDVÕ� YH�
GLúOHUGHNL�SOD÷ÕQ�ER\DPD�DMDQODUÕ�LOH�J|VWHULOPHVL�YH�YHULOHQ�
D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL� VRQXFXQGDNL� GH÷LúLPLQ� GH÷HUOHQGL��
ULOPHVLGLU��
$NGHQL]�hQLYHUVLWHVL��7�UNL\H¶QLQ�EDúOÕFD� WXUL]P�úHKUL�RODQ�
YH�\HUOL�\DEDQFÕ�ELUoRN�NLúL\L�PLVDILU�HGHQ�$QWDO\D�LOLQGH�\HU�
DODQ� GHYOHWH� DLW� ELU� �QLYHUVLWHGLU��$NGHQL]� hQLYHUVLWHVLQGH�
|÷UHQLP�J|UHQ�|÷UHQFLOHU���QLYHUVLWH�VÕQDYÕQGD�EDúDUÕOÕ�RODUDN�
EHOOL� ELU� \�]GHOLN� GLOLPH� JLUHELOHQ�� �ONHPL]LQ� IDUNOÕ�
FR÷UDI\DODUÕQGDQ��N�OW�UOHULQGHQ�YH�VRV\R�HNRQRPLN�G�]H\�
OHULQGHQ� JHOHQ� |÷UHQFLOHUGLU�� %X� EDNÕPGDQ� GH÷HUOHQGL�
ULOGL÷LQGH� $NGHQL]� hQLYHUVLWHVL� oDOÕúPDPÕ]� LoLQ� LGHDO�
|]HOOLNOHUH� VDKLS� ELU� oDOÕúPD� HYUHQL� ROXúWXUPDNWDGÕU��$QFDN�
oDOÕúPDPÕ]�VDGHFH�PHUNH]�NDPS�V�E�Q\HVLQGH�EXOXQDQ�RUWDN�
NXOODQÕP�DODQODUÕQGD�JHUoHNOHúWLULOGL÷L�LoLQ���QLYHUVLWH�E�Q\H�
VLQGHNL� KHU� IDN�OWH\H� HúLW� úHNLOGH� XODúPD� úDQVÕ� ROPDPÕúWÕU��
$\UÕFD�oDOÕúPDPÕ]D�NDWÕOÕP�J|Q�OO�O�N�HVDVÕQD�GD\DOÕ�RODUDN�
JHUoHNOHúWLULOGL÷L� LoLQ�� oDOÕúPDPÕ]D� NDWÕODQ� |÷UHQFLOHULQ�
|÷UHQLP� J|UG�NOHUL� IDN�OWHOHULQ� GD÷ÕOÕPÕQÕQ� GHQJHOL� ROPDVÕ�
VD÷ODQDPDPÕúWÕU��%X�GXUXP�oDOÕúPDPÕ]ÕQ�HQ�|QHPOL� OLPLWD�
V\RQODUÕQGDQ� ELULVL� RODUDN� NDEXO� HGLOHELOLU�� %X� QHGHQOH�
oDOÕúPD� JUXEXPX]� NHVLWVHO� ROGX÷X� LoLQ� YH� OLVDQV� H÷LWLP�
SURJUDPODUÕ�� VRV\DO� QRUPODU�� FR÷UDIL� N|NHQ� YE�� IDUNOÕOÕNODU�
QHGHQL\OH�W�P��QLYHUVLWH�|÷UHQFLOHULQL�WHPVLO�HWPHVL�YH�NHVLQ�
RODUDN� IDN�OWHOHUH� DWIHGLOPHVL�P�PN�Q� RODPD]��%X� NRQXGD�
P�PN�Q� ROGX÷XQFD� VWDQGDUGL]H� HGLOPLú� úDUWODUGD�
JHUoHNOHúWLULOHFHN� RODQ�� NDSVDPOÕ� YH� X]XQ� V�UH� WDNLSOL�
oDOÕúPDODUD�LKWL\Do�ROGX÷X�RUWDGDGÕU���
+8�'%,��.DZDPXUD������WDUDIÕQGDQ�KDVWDODUÕQ�GLú�IÕUoDODPD�
NRQXVXQGDNL� GDYUDQÕúODUÕQÕ� YH� D÷Õ]� VD÷OÕ÷Õ� KDNNÕQGDNL�
G�ú�QFHOHULQL� LQFHOHPHN� LoLQ� JHOLúWLULOPLúWLU�� +8�'%,¶QÕQ�
WHNUDUODQDQ� WHVWOHUGHNL� J�YHQLUOLOL÷L� ROGXNoD� L\L� ROPDVÕQGDQ�
GROD\Õ�� VDGHFH� KDVWD\Õ� DQODPD\D� GH÷LO� D\QÕ� ]DPDQGD� NOLQLN�
VRQXoODUÕQ� WDKPLQ� HGLOPHVLQH� GH� \DUGÕPFÕ� ROPDNWDGÕU� �����
����� +8�'%,� GDKD� |QFH� NDUúÕOÕNOÕ� N�OW�UHO� NDUúÕODúWÕUPDODU�
LoLQ� -DSRQFDGDQ� øQJLOL]FH\H�� )LQFH�� dLQFH� YH� .RUHFH\H�
oHYULOPLúWLU�� %X� oHYLULOHULQ� VRQXoODUÕ� UDSRU� HGLOPLúWLU�
���������������%XQXOD�ELUOLNWH��+8�'%,¶QÕQ�7�UNoH\H�oHYULO�
HUHN� EDúDUÕ\OD� X\JXODQGÕ÷ÕQÕ� ELOGLUHQ� oDOÕúPDODU� GD� EXOXQ�
PDNWDGÕU���������
.DZDPXUD�YH�DUN������������\ÕOÕQGD��-DSRQ�YH�)LQODQGL\DOÕ�
VRQ�VÕQÕI�GLú�KHNLPOL÷L�|÷UHQFLOHULQGH�\DSWÕNODUÕ�oDOÕúPDGD���
-DSRQ�|÷UHQFLOHULQ�GDKD�L\L�D÷Õ]�EDNÕP�DOÕúNDQOÕNODUÕQD�VDKLS�
ROGXNODUÕQÕ� UDSRU� HGHUOHUNHQ�� ����� \ÕOÕQGD� -DSRQ\D�� +RQJ�
.RQJ� YH� %DWÕ� dLQ¶GH� ��� VÕQÕI� GLú� KHNLPOL÷L� |÷UHQFLOHULQGH�
\DSWÕNODUÕ� ELU� GL÷HU� oDOÕúPDGD� LVH�� D÷Õ]� EDNÕP�DOÕúNDQOÕNODUÕ�
DUDVÕQGD�DQODPOÕ�N�OW�UHO�IDUNOÕOÕNODU�WHVSLW�HWPLúOHUGLU������
hONHPL]GH�������\ÕOÕQGD�+8�'%,�NXOODQÕODUDN�ELU�JUXS�GLú�

KHNLPOL÷L� |÷UHQFLVL\OH� ����� NDGÕQ�� ���� HUNHN�� JHUoHNOHúWL��
ULOHQ�ELU�oDOÕúPDGD��|÷UHQFLOHULQ�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�
YH�WXWXPODUÕ�LOH�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�NRQXVXQGDNL�ELOJLOHUL�DUWDQ�
H÷LWLP�G�]H\L�LOH�JHOLúWL÷L�UDSRU�HGLOPLú�YH�D÷Õ]�GLú�VD÷OÕ÷ÕQÕ�
L\LOHúWLUPHN� LoLQ� GDKD� ID]OD� YH� HWNLQ� ELU� D÷Õ]� GLú� VD÷OÕ÷Õ�
H÷LWLPL�YHULOPHVL�JHUHNWL÷L�VRQXFXQD�YDUÕOPÕúWÕU������
6RQ� \ÕOODUGD�� \LQH� �ONHPL]GH� JHUoHNOHúWLULOHQ� EHQ]HU� ELU�
oDOÕúPDGD�LVH�g]NDQ�ùHQ�YH�DUN�������GLú�KHNLPOL÷L�|÷UHQFLOH�
ULQGH�H÷LWLP�VHYL\HVLQLQ�DUWPDVÕ\OD��|÷UHQFLOHULQ�GLú�IÕUoDOD�
PD� DOÕúNDQOÕNODUÕ�� RUDO� KLM\HQ� GDYUDQÕúODUÕ�� SHULRGRQWDO�
KDVWDOÕN� ELOJLOHUL� YH� EX� NRQXGDNL� WXWXP� YH� GDYUDQÕúODUÕQÕQ�
DUWWÕ÷Õ�ELOGLULOPLúWLU��
$NGHQL]�hQLYHUVLWHVLQLQ����D\UÕ�IDN�OWHVLQGH�|÷UHQLP�J|UHQ��
�����QLYHUVLWH�|÷UHQFLVL�LOH�JHUoHNOHúWLUGL÷LPL]�oDOÕúPDPÕ]GD�
+8�'%,� EDúDUÕ\OD� NXOODQÕOPÕú� YH� \DSÕODQ� GH÷HUOHQGLUPHOHU�
YH�LVWDWLVWLNVHO�DQDOL]OHU�VRQXFXQGD�IDN�OWHOHU�DUDVÕQGD�DQODP�
OÕ� IDUNOÕOÕNODU� ROGX÷X� EHOLUOHQPLúWLU�� +8�'%,� VRUXODUÕQD�
|÷UHQFLOHULQ� YHUGL÷L� FHYDSODUD� J|UH� HQ� G�ú�N� VNRUD� VDKLS�
IDN�OWHOHU�VÕUDVÕ�LOH�øOHWLúLP�)DN�OWHVL��2UW����������6SRU�%LOLP�
OHUL� )DN�OWHVL� �2UW�������� YH� øODKL\DW� )DN�OWHVL� �2UW��� ������
ROXUODUNHQ�� =LUDDW� )DN�OWHVL� YH� 'Lú� +HNLPOL÷L� )DN�OWHVL� HQ�
\�NVHN� VNRU� GH÷HULQH� XODúDQ� �2UW��� ������ IDN�OWHOHU�
ROPXúODUGÕU�� dDOÕúPDPÕ]ÕQ� VRQXFXQGD� 'Lú� +HNLPOL÷L�
)DN�OWHVL�|÷UHQFLOHULQLQ�+8�'%,�VNRUXQXQ�GL÷HU�|÷UHQFLOHUH�
J|UH� \�NVHN� ROGX÷X� L]OHQPLúWLU�� 'Lú� KHNLPOL÷L� IDN�OWHVL�
|÷UHQFLOHUL\OH� GL÷HU� IDN�OWHOHUGHNL� |÷UHQFLOHUL� NDUúÕODúWÕUDQ�
oDOÕúPDODUGD� GD� EHQ]HU� VRQXoODU� EXOXQPXúWXU� ��������� %X�
GXUXP���QLYHUVLWH�H÷LWLPL�P�IUHGDWÕQÕQ�YH�GHUV� LoHULNOHULQLQ�
D÷Õ]� EDNÕP� DOÕúNDQOÕNODUÕ� �]HULQGH� |QHPOL� |Oo�GH� URO�
R\QDGÕ÷ÕQÕ�J|VWHUPHNWHGLU�
dDOÕúPDPÕ]D�����NDGÕQ���������YH�����HUNHN���������|÷UHQ�
FL�NDWÕOPÕú�ROXS�NDGÕQ�YH�HUNHN�|÷UHQFLOHU�DUDVÕQGD�D÷Õ]�GLú�
VD÷OÕ÷ÕQD� \|QHOLN� WXWXP� G�ú�QFH� YH� GDYUDQÕúODU� DoÕVÕQGDQ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN� VDSWDQPDPÕúWÕU�
�S �������� (ULúLOHELOLU� ND\QDNODUGDQ� \DSÕODQ� OLWHUDW�U�
WDUDPDVÕQGD��NDGÕQ�|÷UHQFLOHULQ�HUNHN�|÷UHQFLOHUH�J|UH�D÷Õ]�
GLú�VD÷OÕ÷ÕQD�\|QHOLN�WXWXP�G�ú�QFH�YH�GDYUDQÕúODU�DoÕVÕQGDQ�
DQODPOÕ� GHUHFHGH� GDKD� \�NVHN� VNRUODUD� VDKLS� ROGX÷XQX�
ELOGLUHQ�oDOÕúPDODU�ROGX÷X�JLEL������������EL]LP�oDOÕúPDPÕ]D�
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ABSTRACT
Objective:
7KH� DLP� RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� RUDO� DQG� GHQWDO�
KHDOWK�EHKDYLRUV�RI�WKH�VWXGHQWV�VWXG\LQJ�LQ�GLIIHUHQW�IDFXOWLHV�
RI�$NGHQL]�8QLYHUVLW\��DQG� WR� UHYHDO� WKH�GLIIHUHQFHV� LQ�RUDO�
DQG�GHQWDO�KHDOWK�EHKDYLRUV��DQG�WR�H[DPLQH�WKH�FKDQJHV� LQ�
WKHLU�WKRXJKWV�DIWHU�VKRZLQJ�WKH�WHHWK�ZLWK�SODTXH�GLVFORVLQJ�
DJHQW�

Materials and Methods:
,Q�WKH�ILUVW�SDUW�RI�WKH�TXHVWLRQQDLUH�GLUHFWHG�WR�WKH�VWXGHQWV�
ZKR� DFFHSWHG� WR� SDUWLFLSDWH� LQ� WKH� VWXG\�� WKHUH� ZHUH� ���
TXHVWLRQV�WR�FROOHFW�LQIRUPDWLRQ�DERXW�RUDO�DQG�GHQWDO�KHDOWK�
KDELWV��IROORZHG�E\�WKH�+LURVKLPD�8QLYHUVLW\�'HQWDO�%HKDY�
LRU� ,QYHQWRU\� �+8�'%,�� TXHVWLRQV� ���� TXHVWLÕQV��� 7KH�
VWXGHQW��ZKR�ZDV� VKRZQ� WKH� SUHVHQFH� RI� SODTXH� DQG� JLYHQ�
RUDO�K\JLHQH� WUDLQLQJ��KDG� WKH� ODVW�SDUW�RI� WKH�TXHVWLRQQDLUH�
FRQVLVWLQJ�RI�VL[�TXHVWLRQV�ILOOHG�LQ�WR�GHWHUPLQH�WKH�FKDQJH�LQ�
KLV�KHU�WKRXJKWV�

Results: 
$�WRWDO�RI�����XQLYHUVLW\�VWXGHQWV�IURP����GLIIHUHQW�IDFXOWLHV��
DJHG�EHWZHHQ��������PHDQ�������������������ZRPHQ���������
DQG�����PHQ���������SDUWLFLSDWHG�LQ�RXU�VWXG\�
$V�D�UHVXOW�RI�WKH�DQDO\VLV��ZKHQ�RUDO�DQG�GHQWDO�KHDOWK�EHKDY�
LRUV�DPRQJ�WKH�IDFXOWLHV�ZHUH�FRPSDUHG��VWDWLVWLFDOO\�VLJQLIL�
FDQW��P ���������UHVXOWV�ZHUH�IRXQG���0HDQ�+8�'%,�6FRUHV��
)DFXOW\�RI�&RPPXQLFDWLRQ� �������)DFXOW\�RI�6SRUWV�6FLHQFHV�
 �������)DFXOW\�RI�7KHRORJ\� �������)DFXOW\�RI�'HQWLVWU\� �
������ )DFXOW\� RI�$JULFXOWXUH�  � ������� 2Q� WKH� VFRUH� YDOXHV�
FDOFXODWHG�IURP�WKH�DQVZHUV�JLYHQ�WR�WKH�+8�'%,�TXHVWLRQV��
WKH�HIIHFW�RI�JHQGHU��P� ���������PRWKHU
V�HGXFDWLRQ�OHYHO��P 
 � �������� IDWKHU
V� HGXFDWLRQ� OHYHO� �P�  � �������� PRWKHU
V�
RFFXSDWLRQ��P� ��������DQG�IDWKHU
V�RFFXSDWLRQ��P  ��������
ZHUH�GHWHUPLQHG�WR�KDYH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�
$IWHU�SODTXH�GLVFORVLQJ��XS�WR�������RI�VWXGHQWV�UHSRUWHG�WKDW�
WKH�RUDO�K\JLHQH�HGXFDWLRQ�JLYHQ�FDXVHG�SRVLWLYH�FKDQJHV�LQ�
WKHLU�WKRXJKWV�RQ�RUDO�DQG�GHQWDO�KHDOWK�

Conclusion: 
,Q�RUGHU�WR�GHYHORS�SRVLWLYH�RUDO�KHDOWK�EHKDYLRUV�DQG�KDELWV�
RI� XQLYHUVLW\� VWXGHQWV�� DOO� DFWLYLWLHV� DERXW� SURYLGLQJ� RUDO�
KHDOWK� DZDUHQHVV� LQ� WKHLU� HGXFDWLRQDO� SHULRG� VKRXOG� EH�
VXSSRUWHG��
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D]DOWÕODELOLU�� d�U�N� SURIODNVLVL� \DSÕODELOPHVL� LoLQ� |QFHOLNOH�
ELUH\LQ� o�U�N� ULVN� IDNW|UOHUL� GH÷HUOHQGLULOPHOLGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕQ�L\LOHúWLULOPHVL�WRSOXPD�\|QHOLN�NRUX\XFX�SURJUDP�
ODUÕQ� X\JXODQPDVÕ� LOH� P�PN�QG�U�� %X� NRQXGD� |]HOOLNOH�
�QLYHUVLWH� |÷UHQFLOHULQLQ�� ROXPOX� D÷Õ]� GLú� VD÷OÕ÷Õ�
GDYUDQÕúODUÕ\OD�YH�G�ú�QFHOHUL\OH�DLOHOHULQH��DUNDGDúODUÕQD�YH�
oHYUHOHULQH� L\L� ELU� |UQHN� ROPDVÕ� EHNOHQPHNWHGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕ� JHOLúWLULFL� GDYUDQÕúODUÕQ� EHQLPVHQPHVLQGH� YH�
V�UG�U�OPHVLQGH�ELUH\OHULQ�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�DOJÕODUÕ�
|QHP�ND]DQPDNWDGÕU��hQLYHUVLWH�H÷LWLPL�V�UHVLQFH�|÷UHQFLOH�
ULQ� D÷Õ]� GLú� VD÷OÕ÷Õ� GDYUDQÕúODUÕQD� LOLúNLQ� DOJÕODUÕQÕ� RUWD\D�
NR\DFDN� GH÷HUOHQGLUPHOHULQ� \DSÕOPDVÕQÕQ�� VD÷OÕN� DOJÕVÕ� LOH�
VD÷OÕN�GDYUDQÕúÕ�DUDVÕQGDNL� LOLúNL\L�JHOLúWLUPH\H�NDWNÕ�VD÷OD��
\DFD÷Õ�G�ú�Q�OPHNWHGLU� �����%X�QHGHQOH��QLYHUVLWH�|÷UHQFL��
OHULQLQ�D÷Õ]�GLú� VD÷OÕ÷ÕQD�\|QHOLN�GDYUDQÕúODUÕ�YH�DOJÕODUÕQÕQ�
EHOLUOHQPHVL�|QHPOLGLU��

%LUH\OHUGH� D÷Õ]� VD÷OÕ÷ÕQD� \|QHOLN� ROXPOX� VD÷OÕN�
GDYUDQÕúODUÕQÕQ�JHOLúWLULOPHVLQGH�NRUX\XFX�VD÷OÕN�KL]PHWOHUL�
QLQ� |QHPLQLQ� ROGXNoD� E�\�N� ROGX÷X� XQXWXOPDPDOÕGÕU��
hQLYHUVLWH� |÷UHQFLOHUL�� WRSOXPGD� \DúD\DQ� ELUH\OHULQ� VD÷OÕN�
GDYUDQÕúODUÕQÕ� ND]DQPDODUÕQGD� VRUXPOXOXN� �VWOHQHFHN�� URO�
PRGHO� RODELOHFHN� YH� VD÷OÕN� H÷LWLPL� LoLQ� DUDFÕ� URO� �VWOHQHEL�
OHFHNWLU�� %X� QRNWDGD� PH]XQL\HW� |QFHVLQGH� D÷Õ]� VD÷OÕ÷ÕQD�

\|QHOLN� IDUNÕQGDOÕN�� WXWXP�YH�GDYUDQÕúODUÕQÕQ�GHVWHNOHQPHVL�
JHUHNPHNWHGLU�� hQLYHUVLWHGHNL� W�P� E|O�POHULQ� P�IUHGDWÕQD�
H÷LWLP� V�UHVLQFH� D÷Õ]� VD÷OÕ÷ÕQÕ� JHOLúWLUPH\L� GHVWHNOH\HQ�
LoHULNOHULQ� \HUOHúWLULOPHVL� |QHULOPHNWHGLU� ����� g÷UHQFLOHUGH�
ROXPOX�D÷Õ]�GLú�VD÷OÕ÷Õ�GDYUDQÕúODUÕ�JHOLúWLUPHN�LoLQ��QLYHUVL�
WH�H÷LWLPLQGH�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�H÷LWLP�IDDOL\HWOHULQH�
\HU�YHULOPHVL�JHUHNPHNWHGLU�

'HQWDO� SODN�� GLúOHU� \D� GD� D÷Õ]� LoLQGHNL� W�P� NDWÕ� \�]H\OHU�
�]HULQH� \DSÕúDQ� EDNWHUL� WRSOXOX÷XGXU�� 'Lú� HWL� NHQDUÕQÕQ�
�]HULQGH��VXSUDJLQJLYDO��YH�GLú�HWL�NHQDUÕQÕQ�DOWÕQGD��VXEJLQ�
JLYDO��WRSODQDQ�EDNWHULOHULQ�DPRUI��\DSÕúNDQ�YH�MHODWLQ|]�ELU�
NLWOHVL� RODUDN� GD� WDQÕPODQDELOPHNWHGLU� �����'HQWDO� SODN�� GLú�
KHNLPOL÷LQLQ� LNL�DQD�NRQXVX�RODQ�GLú�o�U�÷��YH�SHULRGRQWDO�
KDVWDOÕNODUÕQ�EDúODQJÕo�YH�LOHUOHPHVLQGHQ�VRUXPOXGXU��'HQWDO�
SODNWD�\HU�DODQ�EDNWHULOHU��WRNVLQOHU��HQ]LPOHU�YH�PHWDEROLWOHU�
SHULRGRQWDO� KDVWDOÕ÷ÕQ� JHOLúPHVLQGH�YH� HQIODPDWXDU� FHYDEÕQ�
EDúODPDVÕQGD� URO� R\QD\DQ�SULPHU� IDNW|UOHUGLU��%X�ELOJLOHULQ�
ÕúÕ÷ÕQGD�� GLú� KHNLPOHUL� WDUDIÕQGDQ� VD÷ODQDQ� D÷Õ]� KLM\HQL�
ELOJLOHQGLUPHVL� YH� KDVWDQÕQ� EXQODUD� X\PDVÕ� GLú� o�U�÷�� YH�
SHULRGRQWDO� KDVWDOÕNODUÕQ� |QOHQPHVL� NRQXVXQGD� |QHPOL� URO�
R\QDU� �����'LúOHU� YH� GLú� SOD÷Õ� D\QÕ� UHQJH� VDKLS� ROGX÷X� LoLQ�
X]DNODúWÕUÕOPDVÕ� ]RU� YH� GLNNDW� JHUHNWLUHQ� ELU� LúOHPGLU�� %X�
VRUXQX� o|]PH\H� oDOÕúDQ� SODN� ER\DPD� DMDQODUÕ� ���� \�]\ÕOÕQ�
EDúODUÕQGDQ�EHUL�NXOODQÕOPDNWDGÕU������dDOÕúPDODU�GLú�SOD÷ÕQÕQ�
SURIHV\RQHO� WHVSLWL� LoLQ� SODN� ER\D\ÕFÕ� DMDQODUÕQ� NXOODQÕPÕQÕ�
GHVWHNOHPHNWHGLU� ����� 'Lú� SOD÷ÕQÕQ� J|VWHULOPHVL�� KDVWDQÕQ�
NHQGL� NHQGLQH� JHUoHNOHúWLUGL÷L� D÷Õ]� GLú� KLM\HQLQH� UHKEHUOLN�
HGHUHN�� KDVWDQÕQ� H÷LWLPLQGH�YH�PRWLYDV\RQXQGD� L\LOHúPHOHU�
VD÷OD\DELOLU�����

$QFDN�� HULúLOHELOLU� ND\QDNODUGDQ� \DSÕODQ� WDUDPDODUGD� WHVSLW�
HGLOHQ� oDOÕúPDODUGD� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú�
VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQLQ� oHúLWOL� HWNHQOHUH� ED÷OÕ�
RODUDN� GH÷LúLNOLNOHU� J|VWHUGL÷L� ELOGLULOPHNOH� ELUOLNWH� ��������
GHQWDO�SOD÷ÕQ�J|VWHULOPHVL�LOH�NRPELQH�YHULOHQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
H÷LWLPOHULQLQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú� VD÷OÕ÷Õ�
GDYUDQÕú�YH�G�ú�QFHOHULQH�RODQ�HWNLVLQL�GH÷HUOHQGLUHQ�KHUKDQ�
JL�ELU�oDOÕúPD\D�UDVWODQPDPÕúWÕU�
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVL¶QLQ�IDUNOÕ�IDN�O�
WHOHULQGH�|÷UHQLP�J|UHQ��QLYHUVLWH�|÷UHQFLOHULQLQ�D÷Õ]�YH�GLú�
VD÷OÕ÷Õ�GDYUDQÕúODUÕQÕQ�YH�G�ú�QFHOHULQLQ�WHVSLW�HGLOPHVL��D÷Õ]�
YH� GLú� VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQGHNL� IDUNOÕOÕNODUÕQ�
RUWD\D�NRQPDVÕ�YH�SODN�ER\DVÕ�LOH�GLúOHULQGHNL�SOD÷ÕQ�|÷UHQFL�
\H� J|VWHULOPHVLQL� WDNLEHQ� G�ú�QFHOHULQGHNL� GH÷LúLPLQ�
LQFHOHQPHVLGLU�

%XQXQ�\DQÕ�VÕUD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWH-
VL������������(÷LWLP�g÷UHWLP�<ÕOÕ��%DKDU�<DUÕ\ÕOÕ��dRFXN�'Lú�
+HNLPOL÷L�g]HO�dDOÕúPD�0RG�O�� �&'+������3URMHVL�RODUDN�
JHUoHNOHúWLULOHQ�EX�oDOÕúPD\D�NDWÕODQ�GRNX]�'|QHP�,,,�|÷UHQ�
FLVLQLQ�� WRSOXPD� \|QHOLN� D÷Õ]� GLú� VD÷OÕ÷Õ� KL]PHWOHULQLQ�
SUHQVLSOHULQL�DQODPDVÕ��SODQODPDVÕ�YH�X\JXODPDVÕ��SODN�YH�GLú�
o�U�NOHUL� DUDVÕQGDNL� NRUHODV\RQX� NXUDELOPHVL�� ELUH\OHUH�
X\JXQ�D÷Õ]�EDNÕP�PHWRWODUÕQÕ�WHVSLW�HGHELOPHVL��WRSOXPODUGD�
NL�D÷Õ]�GLú�VD÷OÕ÷Õ�VHYL\HVL�YH�ELOLQFL�KDNNÕQGD�ELOJL�YH�WHFU�EH�
HGLQPHVL�KHGHIOHQPLúWLU��
 

GEREÇ ve YÖNTEMLER
)ZI̫\ÜZUIVÜV�<�Z�
%X�DUDúWÕUPD�ELU�NHVLWVHO�VDKD�oDOÕúPDVÕGÕU�

)ZI̫\ÜZUI�-^ZMV�^M�lZVMSTMUQ
$NGHQL]�hQLYHUVLWHVL�IDUNOÕ�IDN�OWHOHULQGH�RNX\DQ�|÷UHQFLOH�
ULQGHQ�oDOÕúPD\D�NDWÕOPD\Õ�NDEXO�HGHQ�WRSODP�����|÷UHQFL\H�
DQNHW�X\JXODQPÕú�ROXS��YHUL� HNVLNOLNOHUL� VHEHEL\OH����DQNHW�
oDOÕúPD�GÕúÕ�EÕUDNÕOPÕúWÕU�

>MZQ�<WXTIUI�)ZItTIZÜ�^M�=aO]TIVUI[Ü
%X�oDOÕúPD�LoLQ��LOJLOL�NXUXPODUGDQ�JHUHNOL�W�P�L]LQ�YH�RQD\�
ODUÕQ� DOÕQPDVÕQÕQ� DUGÕQGDQ�� $NGHQL]� hQLYHUVLWHVL� PHUNH]�
NDPS�V�QGH�� W�P� |÷UHQFLOHULQ� RUWDN� NXOODQÕP� DODQODUÕ� RODQ�
N�W�SKDQH��PHUNH]L�\HPHNKDQH��N�OW�U�YH�HWNLQOLN�VDORQODUÕ��
oDUúÕ�YE��DODQODUGD�VWDQWODU�NXUXOPXúWXU��.XUXODQ�VWDQWODUGD��
\DSÕOPDVÕ� SODQODQDQ� H÷LWLP�YH� oDOÕúPD�KDNNÕQGD�NÕVD�JHQHO�
ELOJLOHQGLUPHOHU�\DSÕOPÕúWÕU��dDOÕúPD�YH�H÷LWLPH�NDWÕOPD\Õ�YH�
KD]ÕUODQDQ�DQNHW�IRUPXQX�GROGXUPD\Õ�NDEXO�HGHQ��QLYHUVLWH�
|÷UHQFLOHUL� oDOÕúPD\D� GDKLO� HGLOPLúWLU�� +D]ÕUODQDQ� DQNHW�
IRUPXQGD��QLYHUVLWH�|÷UHQFLVLQLQ�NLPOL÷LQL�RUWD\D�oÕNDUWDFDN�
�LVLP�VR\� LVLP��NLPOLN�QR�YE���KHUKDQJL�ELU� VRUX�EXOXQPD]�
NHQ�� FLQVL\HW�� GR÷XP� WDULKL�� NDUGHú� VD\ÕVÕ�� HEHYH\QOHULQ�
H÷LWLP�GXUXPX��RNXGX÷X�IDN�OWH�YE��VRUXODUD�\HU�YHULOPLúWLU��
7HN� VD\ID� KDOLQGHNL� DQNHWLQ� ELULQFL� E|O�P�QGH� oDOÕúPD\D�
NDWÕODQ� |÷UHQFLQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ� DOÕúNDQOÕNODUÕ� KDNNÕQGD�
ELOJL�WRSODPDN�LoLQ����DGHW�VRUX�YH�+LURúLPD�hQLYHUVLWHVL�'Lú�
'DYUDQÕú�(QYDQWHUL “Hiroshima University Dental Behaviour 
Inventory” �+8�'%,��VRUXODUÕ�\HU�DOPÕúWÕU���
+8�'%,� ��� VRUXGDQ� ROXúPDNWDGÕU� YH� EX� VRUXODU� NDWÕOÕ\R�
UXP�NDWÕOPÕ\RUXP� úHNOLQGH� FHYDSODQGÕUÕOPDNWDGÕU��+8�'%,�
|OoH÷L� VNRUODUÕ� KHVDSODQÕUNHQ�� ���������������� VRUXODUÕQD�
YHULOHQ�KHU�ELU�NDWÕOÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�YH��������������
���VRUXODUÕQD�YHULOHQ�KHU�ELU�NDWÕOPÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�
YHULOHUHN� GH÷HUOHQGLULOPHNWHGLU�� (Q� \�NVHN� +8�'%,� VNRUX�
��¶GLU� YH� \�NVHN� SXDQODU� NLúLQLQ� GDKD� L\L� D÷Õ]� VD÷OÕ÷Õ�
GDYUDQÕúÕQD�VDKLS�ROGX÷XQX�J|VWHUPHNWHGLU������
$QNHWLQ�LON�E|O�P�Q�Q�WDPDPHQ�FHYDSODQGÕUÕOPDVÕQÕQ�DUGÕQ�
GDQ�� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� oDOÕúPD\D� NDWÕODQ� �QLYHUVLWH�
|÷UHQFLOHULQLQ�|Q�GLúOHULQH�DSOLNDW|U�\DUGÕPÕ�LOH�SODN�ER\DVÕ�
X\JXODQDUDN� �3ODTXH� 7HVW�� ,YRFODU�9LYDGHQW�� /LHFKWHQVWHLQ��
GLú� KHNLPOL÷LQGH� PDWHU\DOOHULQ� SROLPHUL]DV\RQX� DPDFÕ\OD�
NXOODQÕODQ� ELU� ÕúÕN� ND\QD÷Õ� LOH� |÷UHQFL\H� HO� D\QDVÕQGD�
GLúOHULQGHNL�GHQWDO�SODN�PHYFXGL\HWL�J|VWHULOPLúWLU��5HVLP�����

Resim 1.�3ODN�ER\DPDVÕQÕ�WDNLEHQ�SOD÷ÕQ�NDWÕOÕPFÕ�|÷UHQFL\H�J|VWHULOPHVL��

3ODN�PHYFXGL\HWLQLQ�J|VWHULOPHVLQL� WDNLEHQ�D÷Õ]�GLú�PRGHOL�
�]HULQGH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�IÕUoDODPDVÕ�JHUHNWL÷L�
NRQXVXQGD�D\UÕQWÕOÕ�ELU�H÷LWLP�YHULOPLúWLU��5HVLP�����

Resim 2.�.DWÕOÕPFÕ�|÷UHQFL\H�D÷Õ]�KLM\HQL�H÷LWLPL�YHULOPHVL

3ODN�PHYFXGL\HWL�J|VWHULOHQ�YH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�
IÕUoDODPDVÕ� JHUHNWL÷L� NRQXVXQGD� H÷LWLP� YHULOHQ� |÷UHQFL\H��
EDúODQJÕoWDNL�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�YH�G�ú�QFHOHULQGH�
KHUKDQJL� ELU� GH÷LúLNOL÷LQ� ROXS� ROPDGÕ÷ÕQÕ� EHOLUOHPHN� LoLQ� ��
VRUXOXN� VRQ� ELU� DQNHW� GROGXUXOPXúWXU��$QNHWLQ� WDPDPODQ�
PDVÕQÕQ�DUGÕQGDQ�|÷UHQFL\H�GLú�PDFXQX�YH�GLú�IÕUoDVÕ�KHGL\H�
HGLOPLúWLU��

Verilerin Analizi
(OGH�HGLOHQ�YHULOHU�6366�SDNHW�SURJUDPÕQD��6366�������IRU�
:LQGRZV�� &KLFDJR�� ,/��$%'�� JLULOHUHN�� WDQÕPOD\ÕFÕ� LVWDWLV�
WLNOHU��PLQLPXP��PDNVLPXP��RUWDODPD��VWDQGDUW�VDSPD�YE���
JHUoHNOHúWLULOPLúWLU�� 1LFHO� �NDQWLWDWLI�� YHULOHULQ� NDUúÕODúWÕU�
PDVÕQGD�� SDUDPHWULN� NRúXOODUÕQ� VD÷ODQPDVÕ� GXUXPXQGD�

³6WXGHQW� 7´� WHVWL�� JUXSODUÕQ� WHNUDUOD\DQ� |Oo�POHULQGH�
$129$� YH� DOW� JUXS� NDUúÕODúWÕUPDODUÕQGD� LVH� 7XNH\� +6'�
oRNOX�NDUúÕODúWÕUPD�WHVWL�NXOODQÕOPÕúWÕU�
3DUDPHWULN� NRúXOODUÕQ� VD÷ODQDPDGÕ÷Õ� GXUXPODUGD�� QLWHO�
�NDOLWDWLI��YHULOHULQ�LQFHOHQPHVLQGH�YH�JUXSODUÕQ�NDUúÕODúWÕUÕO�
PDVÕQGD��.UXVNDO�:DOOLV��0DQQ�:KLWQH\�8��:LOFR[RQ�YH�NL�
NDUH� �Ȥ��� WHVWOHUL� NXOODQÕOPÕúWÕU�� 6RQXoODU� ���¶OLN� J�YHQ�
DUDOÕ÷ÕQGD��P �������DQODPOÕOÕN�G�]H\LQGH�GH÷HUOHQGLULOPLúWLU�

)ZI̫\ÜZUIVÜV�;ÜVÜZTÜTÜSTIZÜ
dDOÕúPDPÕ]D�$NGHQL]�hQLYHUVLWHVLQLQ� ELUoRN� IDUNOÕ� IDN�OWH�
VLQGHQ�� IDUNOÕ� \Dú� JUXSODUÕQGDQ� oHúLWOL� VRV\R�HNRQRPLN�
VHYL\HGH�����|÷UHQFL�NDWÕOPÕú�ROPDVÕQD�NDUúÕQ��DUDúWÕUPDQÕQ�
WHN� PHUNH]OL� ROPDVÕ� YH� EX� DUDúWÕUPDQÕQ� VRQXoODUÕQÕQ�
GHVWHNOHQPHVL� LoLQ� oRN� PHUNH]OL� ELU� oDOÕúPDQÕQ� JHUHNOLOL÷L�
DUDúWÕUPDPÕ]ÕQ�VÕQÕUOÕOÕNODUÕQGDQGÕU�

*=4/=4):
dDOÕúPD�DQNHWLPL]�WRSODP������QLYHUVLWH�|÷UHQFLVL�WDUDIÕQGDQ�
GROGXUXOPDVÕQD�NDUúÕQ��\DSÕODQ�JHQHO�GH÷HUOHQGLUPHGH��IRUP�
ODUGDNL� HNVLNOLNOHU� QHGHQL\OH� ��� DQNHW� IRUPX� oDOÕúPD� GÕúÕ�
EÕUDNÕOPÕúWÕU��6RQXo�RODUDN�oDOÕúPDPÕ]D�����D\UÕ�IDN�OWHGHQ��
\DúODUÕ�������\Dú�DUDVÕ�GH÷LúHQ��2UW�������������������NDGÕQ�
�������������HUNHN����������WRSODP������QLYHUVLWH�|÷UHQFLVL�
NDWÕOPÕúWÕU�� .DWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ�� FLQVL\HWH� J|UH�
\DúODUÕQÕQ�GD÷ÕOÕPÕ�ùHNLO� �¶GH�J|VWHULOPLú� ROXS�� NDWÕODQODUÕQ�
�oWH� LNLVLQLQ���������\DúODUÕ��������YH����\Dú�RODUDN�GH÷Lú��
PHNWHGLU��
$\UÕFD��NDWÕOÕPFÕODUÕQ�NDUGHú�VD\ÕODUÕ�ùHNLO��¶GH��HEHYH\QOHULQ�
H÷LWLP�GXUXPX�YH�PHVOHNOHUL�ùHNLO���YH��¶WH�|]HWOHQPLúWLU��

0DPDNOÕ�(��YH�DUN� $NG�'Lú�+HN�'�����������

��

'Lú�+HNLPOL÷L�)DN�OWHVL��n  �������������+XNXN�)DN�OWHVL��n 
= ���� ������ YH� 7ÕS� )DN�OWHVL� �n = ���� ������ ROPXúWXU�
�ùHNLO�����
$QNHWH� NDWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ�
KDNNÕQGD�JHQHO�DOÕúNDQOÕN��G�ú�QFH�YH�J|U�úOHULQLQ�VRUXOGX÷X�
LON����VRUX\D�YHUGLNOHUL�FHYDSODU�7DEOR��¶GH�|]HWOHQPLúWLU��
g÷UHQFLOHUGHQ� ³GLúOHULQL� \DWPDGDQ� |QFH� IÕUoDODGÕ÷ÕQÕ´�
V|\OH\HQOHULQ� RUDQÕ� ������ LNHQ�� KHU� J�Q� IÕUoDODPÕ\RUXP�
GL\HQOHULQ�RUDQÕ�LVH�������ROPXúWXU��
dDOÕúPD\D�NDWÕODQ�|÷UHQFLOHULQ�\DNODúÕN�G|UWWH�ELUL��n = �����
�������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�KHUKDQJL�ELU�D÷UÕ�\D�GD�
VÕNÕQWÕ�\DúDPDGÕP�GL\H�FHYDS�YHULUNHQ��NDODQ�G|UWWH��o��LVH��n 
=  ������������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�LOJLOL�D÷UÕ�YH�
VÕNÕQWÕ�\DúDGÕ÷ÕQÕ�EHOLUWPLúWLU��
g÷UHQFLOHULQ� �����¶X� �n = ����� GLú� SOD÷ÕQÕ� GR÷UX� WDQÕP�
ODUNHQ�� ELOPL\RUXP� GL\HQOHULQ� RUDQÕ� ������ �n = ������ GLú�
�]HULQGHNL� OHNHOHU�GL\HQOHULQ�RUDQÕ������� �n = �����YH�GLú�
o�U�÷��GL\HQOHULQ�RUDQÕ� LVH�������n = ����ROPXúWXU��$\UÕFD�
GLú�HWL�NDQDPDODUÕQÕQ�QHGHQLQL�ELOPHGL÷LQL�EHOLUWHQ�|÷UHQFLOH�
ULQ�RUDQÕ�������ROPXúWXU��'Lú�PDFXQXQGDNL�IORUXQ�GLú�PLQH�
VLQL�J�oOHQGLULFL�HWNLVLQLQ�ROGX÷XQX�ELOHQ�|÷UHQFLOHULQ�RUDQÕ�
���� �n = ����� ROPXúWXU�� g÷UHQFLOHULQ� \DUÕVÕQGDQ� ID]ODVÕ�
��������|÷�Q�DUDODUÕQGD�WDWOÕ�oLNRODWD�XQOX�PDPXO�YE��DWÕúWÕU�
PDOÕNODU� W�NHWWL÷LQL� EHOLUWPLúWLU�� 'LúOHULQLQ� NLUOL� ROPDVÕQGDQ�
UDKDWVÕ]OÕN�GX\DQ�|÷UHQFLOHULQ�RUDQÕ������¶GXU��g÷UHQFLOHULQ�
�����¶X�GLú�KHNLPLQLQ�NHQGLVLQL�ELOJLOHQGLUPHVLQGHQ�PHP�
QXQL\HW�GX\GX÷XQX�YH�PRWLYDV\RQXQXQ�DUWWÕ÷ÕQÕ�EHOLUWPLúOH�
UGLU�� +8�'%,� VRUXODUÕQD� |÷UHQFLOHULQ� YHUGL÷L� FHYDSODU� LVH�
7DEOR� �¶GH� |]HWOHQPLúWLU��$QNHWH� NDWÕODQ� |÷UHQFLOHUGHQ�� GLú�
KHNLPLQH� JLWPHNWHQ� HQGLúH� GX\DQODUÕQ� RUDQÕ� ������ �� GLú�
D÷UÕVÕ�RODQD�NDGDU�GLú�KHNLPLQH�JLWPH\HQOHULQ�RUDQÕ���������
D÷]ÕQÕQ�NRNPDVÕQGDQ�HQGLúH� HWPHGL÷LQL� V|\OH\HQOHULQ�RUDQÕ�
������YH�³GDKD�|QFH�KLo�GLúLPL�QDVÕO� IÕUoDODPDP�JHUHNWL÷L�

SURIHV\RQHO�RODUDN�EDQD�|÷UHWLOPHGL´�GL\HQOHULQ�RUDQÕ�������
RODUDN�VDSWDQPÕúWÕU��
+8�'%,�VRUXODUÕQD�YHULOHQ�FHYDSODUGDQ�KHVDSODQDQ�RUWDODPD�
VNRU�GH÷HUOHUL�ùHNLO��¶GD�J|VWHULOPLúWLU��%XQD�J|UH�HQ�G�ú�N�
VNRUD�VDKLS�IDN�OWHOHU�VÕUDVÕ�LOH�øOHWLúLP�)DN�OWHVL��2UW����������
6SRU� %LOLPOHUL� )DN�OWHVL� �2UW��� ������ YH� øODKL\DW� )DN�OWHVL�
�2UW��� ������ ROXUODUNHQ�� 'Lú� +HNLPOL÷L� )DN�OWHVL� YH� =LUDDW�
)DN�OWHVL�HQ�\�NVHN�VNRU�GH÷HULQH�XODúDQ��2UW���������IDN�O�
WHOHU�ROPXúODUGÕU��7ÕS�)DN�OWHVL�YH�6D÷OÕN�%LOLPOHUL�)DN�OWHVL�
LVH�RUWD�VÕUDODUGD�\HU�DOPÕúODUGÕU��)DN�OWHOHU�DUDVÕ�WHVSLW�HGLOHQ�
EX�IDUNOÕOÕNODUÕQ�LVWDWLVWLNVHO�RODUDN�|QHPOL�GHUHFHGH�DQODPOÕ�
ROGX÷X� WHVSLW� HGLOPLúWLU� �P �� ��������<DSÕODQ� LOHUL� LVWDWLNVHO�
DQDOL]OHU� VRQXFXQGD� IDUNOÕOÕ÷ÕQ� +8�'%,� VNRUX� HQ� G�ú�N�
EXOXQDQ�IDN�OWH��øOHWLúLP��LOH��+8�'%,�VNRUX��¶QÕQ��]HULQGH�
RODQ� �� IDN�OWHQLQ� �'Lú� +HNLPOL÷L�� P �� ������� =LUDDW�� P < 
�������0LPDUOÕN��P  ��������7HNQLN�0<2�S �������DUDVÕQGD�
NL� IDUNOÕOÕNODUGDQ� ND\QDNODQGÕ÷Õ� WHVSLW� HGLOPLúWLU�� +8�'%,�
VRUXODUÕQD� YHULOHQ� FHYDSODUGDQ� KHVDSODQDQ� VNRU� GH÷HUOHUL�
�]HULQGH��FLQVL\HWLQ��P  ���������DQQH�H÷LWLP�GXUXPXQXQ��P = 
��������EDED�H÷LWLP�GXUXPXQXQ��P  ���������DQQH�PHVOH÷LQLQ�
(P  ��������YH�EDED�PHVOH÷LQLQ��P  ��������LVWDWLVWLNVHO�RODUDN�
KHUKDQJL�ELU�DQODPOÕ�HWNLVLQLQ�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��
3ODN� ER\DPDVÕQÕ� WDNLEHQ� YHULOHQ� D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL�
VRQUDVÕ� GROGXUXODQ� DQNHWLPL]LQ� VRQ� E|O�P�QGH� |÷UHQFLOHU�
�����¶H�YDUDQ�RUDQODUGD�YHULOHQ�EX�H÷LWLPLQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
NRQXVXQGD�NHQGLOHULQL�PRWLYH�HWWL÷L��J|U�ú�YH�G�ú�QFHOHULQGH�
ROXPOX�\|QGH�GH÷LúLNOLNOHUH�QHGHQ�ROGX÷XQX�ELOGLUPLúOHUGLU�
�ùHNLO����

ùHNLO����.DWÕOÕPFÕODUÕQ�NDUGHú�VD\ÕODUÕ��

ùHNLO����.DWÕOÕPFÕ�HEHYH\QOHULQLQ�
��������������H÷LWLP�GXUXPX�GD÷ÕOÕPÕ�

ùHNLO����.DWÕOÕPFÕ�HEHYH\QOHULQLQ�PHVOHNOHU�
��������������JUXEXQD�J|UH�GD÷ÕOÕPÕ�

<):<1̪5)
$÷Õ]� GLú� KDVWDOÕNODUÕ� G�Q\DGD� EXODúÕFÕ� ROPD\DQ� NURQLN�
KDVWDOÕNODUÕQ�HQ�\D\JÕQ�J|U�OHQL�ROXS��J|U�OPH�VÕNOÕ÷Õ�ELUH\�
YH� WRSOXP� �]HULQGHNL� ROXPVX]� HWNLOHUL� YH� FLGGL�PLNWDUGDNL�
WHGDYL�JLGHUOHUL�VHEHEL\OH�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU��
hONHPL]�LoLQ�GH�D÷Õ]�GLú�KDVWDOÕNODUÕ�oRN�FLGGL�ELU�KDON�VD÷OÕ÷Õ�
SUREOHPLGLU� YH� oRN� E�\�N� ELU� VD÷OÕN� \�N�� ROXúWXUPDNWDGÕU�
�������
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVLQLQ�IDUNOÕ�IDN�OWH��
OHULQGH�RNX\DQ�|÷UHQFLOHULQLQ�D÷Õ]�EDNÕPÕ�NRQXVXQGDNL�ELOJL��
G�ú�QFH� YH� DOÕúNDQOÕN� IDUNOÕOÕNODUÕQÕQ� RUWD\D� NRQPDVÕ� YH�
GLúOHUGHNL�SOD÷ÕQ�ER\DPD�DMDQODUÕ�LOH�J|VWHULOPHVL�YH�YHULOHQ�
D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL� VRQXFXQGDNL� GH÷LúLPLQ� GH÷HUOHQGL��
ULOPHVLGLU��
$NGHQL]�hQLYHUVLWHVL��7�UNL\H¶QLQ�EDúOÕFD� WXUL]P�úHKUL�RODQ�
YH�\HUOL�\DEDQFÕ�ELUoRN�NLúL\L�PLVDILU�HGHQ�$QWDO\D�LOLQGH�\HU�
DODQ� GHYOHWH� DLW� ELU� �QLYHUVLWHGLU��$NGHQL]� hQLYHUVLWHVLQGH�
|÷UHQLP�J|UHQ�|÷UHQFLOHU���QLYHUVLWH�VÕQDYÕQGD�EDúDUÕOÕ�RODUDN�
EHOOL� ELU� \�]GHOLN� GLOLPH� JLUHELOHQ�� �ONHPL]LQ� IDUNOÕ�
FR÷UDI\DODUÕQGDQ��N�OW�UOHULQGHQ�YH�VRV\R�HNRQRPLN�G�]H\�
OHULQGHQ� JHOHQ� |÷UHQFLOHUGLU�� %X� EDNÕPGDQ� GH÷HUOHQGL�
ULOGL÷LQGH� $NGHQL]� hQLYHUVLWHVL� oDOÕúPDPÕ]� LoLQ� LGHDO�
|]HOOLNOHUH� VDKLS� ELU� oDOÕúPD� HYUHQL� ROXúWXUPDNWDGÕU��$QFDN�
oDOÕúPDPÕ]�VDGHFH�PHUNH]�NDPS�V�E�Q\HVLQGH�EXOXQDQ�RUWDN�
NXOODQÕP�DODQODUÕQGD�JHUoHNOHúWLULOGL÷L�LoLQ���QLYHUVLWH�E�Q\H�
VLQGHNL� KHU� IDN�OWH\H� HúLW� úHNLOGH� XODúPD� úDQVÕ� ROPDPÕúWÕU��
$\UÕFD�oDOÕúPDPÕ]D�NDWÕOÕP�J|Q�OO�O�N�HVDVÕQD�GD\DOÕ�RODUDN�
JHUoHNOHúWLULOGL÷L� LoLQ�� oDOÕúPDPÕ]D� NDWÕODQ� |÷UHQFLOHULQ�
|÷UHQLP� J|UG�NOHUL� IDN�OWHOHULQ� GD÷ÕOÕPÕQÕQ� GHQJHOL� ROPDVÕ�
VD÷ODQDPDPÕúWÕU��%X�GXUXP�oDOÕúPDPÕ]ÕQ�HQ�|QHPOL� OLPLWD�
V\RQODUÕQGDQ� ELULVL� RODUDN� NDEXO� HGLOHELOLU�� %X� QHGHQOH�
oDOÕúPD� JUXEXPX]� NHVLWVHO� ROGX÷X� LoLQ� YH� OLVDQV� H÷LWLP�
SURJUDPODUÕ�� VRV\DO� QRUPODU�� FR÷UDIL� N|NHQ� YE�� IDUNOÕOÕNODU�
QHGHQL\OH�W�P��QLYHUVLWH�|÷UHQFLOHULQL�WHPVLO�HWPHVL�YH�NHVLQ�
RODUDN� IDN�OWHOHUH� DWIHGLOPHVL�P�PN�Q� RODPD]��%X� NRQXGD�
P�PN�Q� ROGX÷XQFD� VWDQGDUGL]H� HGLOPLú� úDUWODUGD�
JHUoHNOHúWLULOHFHN� RODQ�� NDSVDPOÕ� YH� X]XQ� V�UH� WDNLSOL�
oDOÕúPDODUD�LKWL\Do�ROGX÷X�RUWDGDGÕU���
+8�'%,��.DZDPXUD������WDUDIÕQGDQ�KDVWDODUÕQ�GLú�IÕUoDODPD�
NRQXVXQGDNL� GDYUDQÕúODUÕQÕ� YH� D÷Õ]� VD÷OÕ÷Õ� KDNNÕQGDNL�
G�ú�QFHOHULQL� LQFHOHPHN� LoLQ� JHOLúWLULOPLúWLU�� +8�'%,¶QÕQ�
WHNUDUODQDQ� WHVWOHUGHNL� J�YHQLUOLOL÷L� ROGXNoD� L\L� ROPDVÕQGDQ�
GROD\Õ�� VDGHFH� KDVWD\Õ� DQODPD\D� GH÷LO� D\QÕ� ]DPDQGD� NOLQLN�
VRQXoODUÕQ� WDKPLQ� HGLOPHVLQH� GH� \DUGÕPFÕ� ROPDNWDGÕU� �����
����� +8�'%,� GDKD� |QFH� NDUúÕOÕNOÕ� N�OW�UHO� NDUúÕODúWÕUPDODU�
LoLQ� -DSRQFDGDQ� øQJLOL]FH\H�� )LQFH�� dLQFH� YH� .RUHFH\H�
oHYULOPLúWLU�� %X� oHYLULOHULQ� VRQXoODUÕ� UDSRU� HGLOPLúWLU�
���������������%XQXOD�ELUOLNWH��+8�'%,¶QÕQ�7�UNoH\H�oHYULO�
HUHN� EDúDUÕ\OD� X\JXODQGÕ÷ÕQÕ� ELOGLUHQ� oDOÕúPDODU� GD� EXOXQ�
PDNWDGÕU���������
.DZDPXUD�YH�DUN������������\ÕOÕQGD��-DSRQ�YH�)LQODQGL\DOÕ�
VRQ�VÕQÕI�GLú�KHNLPOL÷L�|÷UHQFLOHULQGH�\DSWÕNODUÕ�oDOÕúPDGD���
-DSRQ�|÷UHQFLOHULQ�GDKD�L\L�D÷Õ]�EDNÕP�DOÕúNDQOÕNODUÕQD�VDKLS�
ROGXNODUÕQÕ� UDSRU� HGHUOHUNHQ�� ����� \ÕOÕQGD� -DSRQ\D�� +RQJ�
.RQJ� YH� %DWÕ� dLQ¶GH� ��� VÕQÕI� GLú� KHNLPOL÷L� |÷UHQFLOHULQGH�
\DSWÕNODUÕ� ELU� GL÷HU� oDOÕúPDGD� LVH�� D÷Õ]� EDNÕP�DOÕúNDQOÕNODUÕ�
DUDVÕQGD�DQODPOÕ�N�OW�UHO�IDUNOÕOÕNODU�WHVSLW�HWPLúOHUGLU������
hONHPL]GH�������\ÕOÕQGD�+8�'%,�NXOODQÕODUDN�ELU�JUXS�GLú�

KHNLPOL÷L� |÷UHQFLVL\OH� ����� NDGÕQ�� ���� HUNHN�� JHUoHNOHúWL��
ULOHQ�ELU�oDOÕúPDGD��|÷UHQFLOHULQ�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�
YH�WXWXPODUÕ�LOH�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�NRQXVXQGDNL�ELOJLOHUL�DUWDQ�
H÷LWLP�G�]H\L�LOH�JHOLúWL÷L�UDSRU�HGLOPLú�YH�D÷Õ]�GLú�VD÷OÕ÷ÕQÕ�
L\LOHúWLUPHN� LoLQ� GDKD� ID]OD� YH� HWNLQ� ELU� D÷Õ]� GLú� VD÷OÕ÷Õ�
H÷LWLPL�YHULOPHVL�JHUHNWL÷L�VRQXFXQD�YDUÕOPÕúWÕU������
6RQ� \ÕOODUGD�� \LQH� �ONHPL]GH� JHUoHNOHúWLULOHQ� EHQ]HU� ELU�
oDOÕúPDGD�LVH�g]NDQ�ùHQ�YH�DUN�������GLú�KHNLPOL÷L�|÷UHQFLOH�
ULQGH�H÷LWLP�VHYL\HVLQLQ�DUWPDVÕ\OD��|÷UHQFLOHULQ�GLú�IÕUoDOD�
PD� DOÕúNDQOÕNODUÕ�� RUDO� KLM\HQ� GDYUDQÕúODUÕ�� SHULRGRQWDO�
KDVWDOÕN� ELOJLOHUL� YH� EX� NRQXGDNL� WXWXP� YH� GDYUDQÕúODUÕQÕQ�
DUWWÕ÷Õ�ELOGLULOPLúWLU��
$NGHQL]�hQLYHUVLWHVLQLQ����D\UÕ�IDN�OWHVLQGH�|÷UHQLP�J|UHQ��
�����QLYHUVLWH�|÷UHQFLVL�LOH�JHUoHNOHúWLUGL÷LPL]�oDOÕúPDPÕ]GD�
+8�'%,� EDúDUÕ\OD� NXOODQÕOPÕú� YH� \DSÕODQ� GH÷HUOHQGLUPHOHU�
YH�LVWDWLVWLNVHO�DQDOL]OHU�VRQXFXQGD�IDN�OWHOHU�DUDVÕQGD�DQODP�
OÕ� IDUNOÕOÕNODU� ROGX÷X� EHOLUOHQPLúWLU�� +8�'%,� VRUXODUÕQD�
|÷UHQFLOHULQ� YHUGL÷L� FHYDSODUD� J|UH� HQ� G�ú�N� VNRUD� VDKLS�
IDN�OWHOHU�VÕUDVÕ�LOH�øOHWLúLP�)DN�OWHVL��2UW����������6SRU�%LOLP�
OHUL� )DN�OWHVL� �2UW�������� YH� øODKL\DW� )DN�OWHVL� �2UW��� ������
ROXUODUNHQ�� =LUDDW� )DN�OWHVL� YH� 'Lú� +HNLPOL÷L� )DN�OWHVL� HQ�
\�NVHN� VNRU� GH÷HULQH� XODúDQ� �2UW��� ������ IDN�OWHOHU�
ROPXúODUGÕU�� dDOÕúPDPÕ]ÕQ� VRQXFXQGD� 'Lú� +HNLPOL÷L�
)DN�OWHVL�|÷UHQFLOHULQLQ�+8�'%,�VNRUXQXQ�GL÷HU�|÷UHQFLOHUH�
J|UH� \�NVHN� ROGX÷X� L]OHQPLúWLU�� 'Lú� KHNLPOL÷L� IDN�OWHVL�
|÷UHQFLOHUL\OH� GL÷HU� IDN�OWHOHUGHNL� |÷UHQFLOHUL� NDUúÕODúWÕUDQ�
oDOÕúPDODUGD� GD� EHQ]HU� VRQXoODU� EXOXQPXúWXU� ��������� %X�
GXUXP���QLYHUVLWH�H÷LWLPL�P�IUHGDWÕQÕQ�YH�GHUV� LoHULNOHULQLQ�
D÷Õ]� EDNÕP� DOÕúNDQOÕNODUÕ� �]HULQGH� |QHPOL� |Oo�GH� URO�
R\QDGÕ÷ÕQÕ�J|VWHUPHNWHGLU�
dDOÕúPDPÕ]D�����NDGÕQ���������YH�����HUNHN���������|÷UHQ�
FL�NDWÕOPÕú�ROXS�NDGÕQ�YH�HUNHN�|÷UHQFLOHU�DUDVÕQGD�D÷Õ]�GLú�
VD÷OÕ÷ÕQD� \|QHOLN� WXWXP� G�ú�QFH� YH� GDYUDQÕúODU� DoÕVÕQGDQ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN� VDSWDQPDPÕúWÕU�
�S �������� (ULúLOHELOLU� ND\QDNODUGDQ� \DSÕODQ� OLWHUDW�U�
WDUDPDVÕQGD��NDGÕQ�|÷UHQFLOHULQ�HUNHN�|÷UHQFLOHUH�J|UH�D÷Õ]�
GLú�VD÷OÕ÷ÕQD�\|QHOLN�WXWXP�G�ú�QFH�YH�GDYUDQÕúODU�DoÕVÕQGDQ�
DQODPOÕ� GHUHFHGH� GDKD� \�NVHN� VNRUODUD� VDKLS� ROGX÷XQX�
ELOGLUHQ�oDOÕúPDODU�ROGX÷X�JLEL������������EL]LP�oDOÕúPDPÕ]D�
EHQ]HU� úHNLOGH� FLQVL\HWLQ� KHUKDQJL� ELU� HWNLVL� ROPDGÕ÷ÕQÕ�
ELOGLUHQ�oDOÕúPDODU�GD�EXOXQPDNWDGÕU���������������
&LQVL\HWLQ� GÕúÕQGD�� oDOÕúPDPÕ]GDQ� HOGH� HGLOHQ� +8�'%,�
VNRUODUÕ��]HULQGH��DQQH�EDED�H÷LWLP�GXUXPODUÕQÕQ�YH�DQQH�ED�
ED� PHVOHNOHULQLQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� HWNLVLQLQ�
EXOXQPDGÕ÷Õ�VDSWDQPÕúWÕU���
.DZDPXUD� YH� DUN�� ����� )LQODQGL\DOÕ� YH� -DSRQ� ��� VÕQÕI� GLú�
KHNLPOL÷L�|÷UHQFLOHUL�DUDVÕQGD�\DSWÕNODUÕ�oDOÕúPDGD��)LQODQGL�
\DOÕ�|÷UHQFLOHULQ�VDGHFH���
VLQLQ�GLú�D÷UÕVÕ�oHNHQH�NDGDU�GLú�
KHNLPLQH� JLWPH\L� HUWHOHGLNOHULQL� WHVSLW� HGHUOHUNHQ�� -DSRQ�
|÷UHQFLOHULQ� LVH� ���¶VÕQÕQ� GLú� D÷UÕVÕ� oHNHQH� NDGDU� GLú�
KHNLPLQH� JLWPHNWHQ� NDoÕQGÕNODUÕ� ELOGLULOPLúWLU�� $UDúWÕU�
PDFÕODU�� DUDGDNL� EX� FLGGL� IDUNÕQ� )LQODQGL\DOÕ� GLú� KHNLPOL÷L�
|÷UHQFLOHULQLQ� RNXOD� JLUGLNOHUL� LON� \ÕOGDQ� LWLEDUHQ� D÷Õ]� GLú�
VD÷OÕ÷Õ�NRQXVXQGD�ELOLQoOHQPHOHULQH�\|QHOLN�GDKD�oRN�H÷LWLP�
DOPDODUÕQGDQ�ND\QDNODQGÕ÷ÕQÕ�|QH�V�UP�úOHUGLU�
%L]LP�oDOÕúPDPÕ]GD�LVH�GLú�D÷UÕVÕ�RODQD�NDGDU�GLú�KHNLPLQH�
JLWPH\HQ��QLYHUVLWH�|÷UHQFLOHULQLQ�RUDQÕ�������RODUDN�WHVSLW�
HGLOPLúWLU��%X�RUDQ�ELOH���ONHPL]GH��QLYHUVLWH�|÷UHQFLOHULQLQ�

D÷Õ]� GLú� VD÷OÕ÷Õ� NRQXVXQGD� ELOLQoOHQGLULOPHVLQH� YH� D÷Õ]� GLú�
VD÷OÕ÷Õ�KDNNÕQGDNL�WXWXP��G�ú�QFH�YH�GDYUDQÕúODUÕQÕQ�ROXPOX�
\|QGH� JHOLúWLULOPHOHULQH� \|QHOLN� H÷LWLP� IDDOL\HWOHULQH� QH�
NDGDU�oRN�LKWL\Do�GX\XOGX÷XQX�RUWD\D�NR\PDNWDGÕU��
%L]LP�oDOÕúPDPÕ]D�EHQ]HU� úHNLOGH��/L�YH� DUN�� ����� D÷Õ]�GLú�
VD÷OÕ÷ÕQD� \|QHOLN� YHULOHQ� H÷LWLPLQ� �QLYHUVLWH� |÷UHQFLOHULQGH�
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ABSTRACT
Objective:
7KH� DLP� RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� RUDO� DQG� GHQWDO�
KHDOWK�EHKDYLRUV�RI�WKH�VWXGHQWV�VWXG\LQJ�LQ�GLIIHUHQW�IDFXOWLHV�
RI�$NGHQL]�8QLYHUVLW\��DQG� WR� UHYHDO� WKH�GLIIHUHQFHV� LQ�RUDO�
DQG�GHQWDO�KHDOWK�EHKDYLRUV��DQG�WR�H[DPLQH�WKH�FKDQJHV� LQ�
WKHLU�WKRXJKWV�DIWHU�VKRZLQJ�WKH�WHHWK�ZLWK�SODTXH�GLVFORVLQJ�
DJHQW�

Materials and Methods:
,Q�WKH�ILUVW�SDUW�RI�WKH�TXHVWLRQQDLUH�GLUHFWHG�WR�WKH�VWXGHQWV�
ZKR� DFFHSWHG� WR� SDUWLFLSDWH� LQ� WKH� VWXG\�� WKHUH� ZHUH� ���
TXHVWLRQV�WR�FROOHFW�LQIRUPDWLRQ�DERXW�RUDO�DQG�GHQWDO�KHDOWK�
KDELWV��IROORZHG�E\�WKH�+LURVKLPD�8QLYHUVLW\�'HQWDO�%HKDY�
LRU� ,QYHQWRU\� �+8�'%,�� TXHVWLRQV� ���� TXHVWLÕQV��� 7KH�
VWXGHQW��ZKR�ZDV� VKRZQ� WKH� SUHVHQFH� RI� SODTXH� DQG� JLYHQ�
RUDO�K\JLHQH� WUDLQLQJ��KDG� WKH� ODVW�SDUW�RI� WKH�TXHVWLRQQDLUH�
FRQVLVWLQJ�RI�VL[�TXHVWLRQV�ILOOHG�LQ�WR�GHWHUPLQH�WKH�FKDQJH�LQ�
KLV�KHU�WKRXJKWV�

Results: 
$�WRWDO�RI�����XQLYHUVLW\�VWXGHQWV�IURP����GLIIHUHQW�IDFXOWLHV��
DJHG�EHWZHHQ��������PHDQ�������������������ZRPHQ���������
DQG�����PHQ���������SDUWLFLSDWHG�LQ�RXU�VWXG\�
$V�D�UHVXOW�RI�WKH�DQDO\VLV��ZKHQ�RUDO�DQG�GHQWDO�KHDOWK�EHKDY�
LRUV�DPRQJ�WKH�IDFXOWLHV�ZHUH�FRPSDUHG��VWDWLVWLFDOO\�VLJQLIL�
FDQW��P ���������UHVXOWV�ZHUH�IRXQG���0HDQ�+8�'%,�6FRUHV��
)DFXOW\�RI�&RPPXQLFDWLRQ� �������)DFXOW\�RI�6SRUWV�6FLHQFHV�
 �������)DFXOW\�RI�7KHRORJ\� �������)DFXOW\�RI�'HQWLVWU\� �
������ )DFXOW\� RI�$JULFXOWXUH�  � ������� 2Q� WKH� VFRUH� YDOXHV�
FDOFXODWHG�IURP�WKH�DQVZHUV�JLYHQ�WR�WKH�+8�'%,�TXHVWLRQV��
WKH�HIIHFW�RI�JHQGHU��P� ���������PRWKHU
V�HGXFDWLRQ�OHYHO��P 
 � �������� IDWKHU
V� HGXFDWLRQ� OHYHO� �P�  � �������� PRWKHU
V�
RFFXSDWLRQ��P� ��������DQG�IDWKHU
V�RFFXSDWLRQ��P  ��������
ZHUH�GHWHUPLQHG�WR�KDYH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�
$IWHU�SODTXH�GLVFORVLQJ��XS�WR�������RI�VWXGHQWV�UHSRUWHG�WKDW�
WKH�RUDO�K\JLHQH�HGXFDWLRQ�JLYHQ�FDXVHG�SRVLWLYH�FKDQJHV�LQ�
WKHLU�WKRXJKWV�RQ�RUDO�DQG�GHQWDO�KHDOWK�

Conclusion: 
,Q�RUGHU�WR�GHYHORS�SRVLWLYH�RUDO�KHDOWK�EHKDYLRUV�DQG�KDELWV�
RI� XQLYHUVLW\� VWXGHQWV�� DOO� DFWLYLWLHV� DERXW� SURYLGLQJ� RUDO�
KHDOWK� DZDUHQHVV� LQ� WKHLU� HGXFDWLRQDO� SHULRG� VKRXOG� EH�
VXSSRUWHG��
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H÷LWLP� V�UHVLQFH� D÷Õ]� VD÷OÕ÷ÕQÕ� JHOLúWLUPH\L� GHVWHNOH\HQ�
LoHULNOHULQ� \HUOHúWLULOPHVL� |QHULOPHNWHGLU� ����� g÷UHQFLOHUGH�
ROXPOX�D÷Õ]�GLú�VD÷OÕ÷Õ�GDYUDQÕúODUÕ�JHOLúWLUPHN�LoLQ��QLYHUVL�
WH�H÷LWLPLQGH�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�H÷LWLP�IDDOL\HWOHULQH�
\HU�YHULOPHVL�JHUHNPHNWHGLU�

'HQWDO� SODN�� GLúOHU� \D� GD� D÷Õ]� LoLQGHNL� W�P� NDWÕ� \�]H\OHU�
�]HULQH� \DSÕúDQ� EDNWHUL� WRSOXOX÷XGXU�� 'Lú� HWL� NHQDUÕQÕQ�
�]HULQGH��VXSUDJLQJLYDO��YH�GLú�HWL�NHQDUÕQÕQ�DOWÕQGD��VXEJLQ�
JLYDO��WRSODQDQ�EDNWHULOHULQ�DPRUI��\DSÕúNDQ�YH�MHODWLQ|]�ELU�
NLWOHVL� RODUDN� GD� WDQÕPODQDELOPHNWHGLU� �����'HQWDO� SODN�� GLú�
KHNLPOL÷LQLQ� LNL�DQD�NRQXVX�RODQ�GLú�o�U�÷��YH�SHULRGRQWDO�
KDVWDOÕNODUÕQ�EDúODQJÕo�YH�LOHUOHPHVLQGHQ�VRUXPOXGXU��'HQWDO�
SODNWD�\HU�DODQ�EDNWHULOHU��WRNVLQOHU��HQ]LPOHU�YH�PHWDEROLWOHU�
SHULRGRQWDO� KDVWDOÕ÷ÕQ� JHOLúPHVLQGH�YH� HQIODPDWXDU� FHYDEÕQ�
EDúODPDVÕQGD� URO� R\QD\DQ�SULPHU� IDNW|UOHUGLU��%X�ELOJLOHULQ�
ÕúÕ÷ÕQGD�� GLú� KHNLPOHUL� WDUDIÕQGDQ� VD÷ODQDQ� D÷Õ]� KLM\HQL�
ELOJLOHQGLUPHVL� YH� KDVWDQÕQ� EXQODUD� X\PDVÕ� GLú� o�U�÷�� YH�
SHULRGRQWDO� KDVWDOÕNODUÕQ� |QOHQPHVL� NRQXVXQGD� |QHPOL� URO�
R\QDU� �����'LúOHU� YH� GLú� SOD÷Õ� D\QÕ� UHQJH� VDKLS� ROGX÷X� LoLQ�
X]DNODúWÕUÕOPDVÕ� ]RU� YH� GLNNDW� JHUHNWLUHQ� ELU� LúOHPGLU�� %X�
VRUXQX� o|]PH\H� oDOÕúDQ� SODN� ER\DPD� DMDQODUÕ� ���� \�]\ÕOÕQ�
EDúODUÕQGDQ�EHUL�NXOODQÕOPDNWDGÕU������dDOÕúPDODU�GLú�SOD÷ÕQÕQ�
SURIHV\RQHO� WHVSLWL� LoLQ� SODN� ER\D\ÕFÕ� DMDQODUÕQ� NXOODQÕPÕQÕ�
GHVWHNOHPHNWHGLU� ����� 'Lú� SOD÷ÕQÕQ� J|VWHULOPHVL�� KDVWDQÕQ�
NHQGL� NHQGLQH� JHUoHNOHúWLUGL÷L� D÷Õ]� GLú� KLM\HQLQH� UHKEHUOLN�
HGHUHN�� KDVWDQÕQ� H÷LWLPLQGH�YH�PRWLYDV\RQXQGD� L\LOHúPHOHU�
VD÷OD\DELOLU�����

$QFDN�� HULúLOHELOLU� ND\QDNODUGDQ� \DSÕODQ� WDUDPDODUGD� WHVSLW�
HGLOHQ� oDOÕúPDODUGD� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú�
VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQLQ� oHúLWOL� HWNHQOHUH� ED÷OÕ�
RODUDN� GH÷LúLNOLNOHU� J|VWHUGL÷L� ELOGLULOPHNOH� ELUOLNWH� ��������
GHQWDO�SOD÷ÕQ�J|VWHULOPHVL�LOH�NRPELQH�YHULOHQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
H÷LWLPOHULQLQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú� VD÷OÕ÷Õ�
GDYUDQÕú�YH�G�ú�QFHOHULQH�RODQ�HWNLVLQL�GH÷HUOHQGLUHQ�KHUKDQ�
JL�ELU�oDOÕúPD\D�UDVWODQPDPÕúWÕU�
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVL¶QLQ�IDUNOÕ�IDN�O�
WHOHULQGH�|÷UHQLP�J|UHQ��QLYHUVLWH�|÷UHQFLOHULQLQ�D÷Õ]�YH�GLú�
VD÷OÕ÷Õ�GDYUDQÕúODUÕQÕQ�YH�G�ú�QFHOHULQLQ�WHVSLW�HGLOPHVL��D÷Õ]�
YH� GLú� VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQGHNL� IDUNOÕOÕNODUÕQ�
RUWD\D�NRQPDVÕ�YH�SODN�ER\DVÕ�LOH�GLúOHULQGHNL�SOD÷ÕQ�|÷UHQFL�
\H� J|VWHULOPHVLQL� WDNLEHQ� G�ú�QFHOHULQGHNL� GH÷LúLPLQ�
LQFHOHQPHVLGLU�

%XQXQ�\DQÕ�VÕUD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWH-
VL������������(÷LWLP�g÷UHWLP�<ÕOÕ��%DKDU�<DUÕ\ÕOÕ��dRFXN�'Lú�
+HNLPOL÷L�g]HO�dDOÕúPD�0RG�O�� �&'+������3URMHVL�RODUDN�
JHUoHNOHúWLULOHQ�EX�oDOÕúPD\D�NDWÕODQ�GRNX]�'|QHP�,,,�|÷UHQ�
FLVLQLQ�� WRSOXPD� \|QHOLN� D÷Õ]� GLú� VD÷OÕ÷Õ� KL]PHWOHULQLQ�
SUHQVLSOHULQL�DQODPDVÕ��SODQODPDVÕ�YH�X\JXODPDVÕ��SODN�YH�GLú�
o�U�NOHUL� DUDVÕQGDNL� NRUHODV\RQX� NXUDELOPHVL�� ELUH\OHUH�
X\JXQ�D÷Õ]�EDNÕP�PHWRWODUÕQÕ�WHVSLW�HGHELOPHVL��WRSOXPODUGD�
NL�D÷Õ]�GLú�VD÷OÕ÷Õ�VHYL\HVL�YH�ELOLQFL�KDNNÕQGD�ELOJL�YH�WHFU�EH�
HGLQPHVL�KHGHIOHQPLúWLU��
 

GEREÇ ve YÖNTEMLER
)ZI̫\ÜZUIVÜV�<�Z�
%X�DUDúWÕUPD�ELU�NHVLWVHO�VDKD�oDOÕúPDVÕGÕU�

)ZI̫\ÜZUI�-^ZMV�^M�lZVMSTMUQ
$NGHQL]�hQLYHUVLWHVL�IDUNOÕ�IDN�OWHOHULQGH�RNX\DQ�|÷UHQFLOH�
ULQGHQ�oDOÕúPD\D�NDWÕOPD\Õ�NDEXO�HGHQ�WRSODP�����|÷UHQFL\H�
DQNHW�X\JXODQPÕú�ROXS��YHUL� HNVLNOLNOHUL� VHEHEL\OH����DQNHW�
oDOÕúPD�GÕúÕ�EÕUDNÕOPÕúWÕU�

>MZQ�<WXTIUI�)ZItTIZÜ�^M�=aO]TIVUI[Ü
%X�oDOÕúPD�LoLQ��LOJLOL�NXUXPODUGDQ�JHUHNOL�W�P�L]LQ�YH�RQD\�
ODUÕQ� DOÕQPDVÕQÕQ� DUGÕQGDQ�� $NGHQL]� hQLYHUVLWHVL� PHUNH]�
NDPS�V�QGH�� W�P� |÷UHQFLOHULQ� RUWDN� NXOODQÕP� DODQODUÕ� RODQ�
N�W�SKDQH��PHUNH]L�\HPHNKDQH��N�OW�U�YH�HWNLQOLN�VDORQODUÕ��
oDUúÕ�YE��DODQODUGD�VWDQWODU�NXUXOPXúWXU��.XUXODQ�VWDQWODUGD��
\DSÕOPDVÕ� SODQODQDQ� H÷LWLP�YH� oDOÕúPD�KDNNÕQGD�NÕVD�JHQHO�
ELOJLOHQGLUPHOHU�\DSÕOPÕúWÕU��dDOÕúPD�YH�H÷LWLPH�NDWÕOPD\Õ�YH�
KD]ÕUODQDQ�DQNHW�IRUPXQX�GROGXUPD\Õ�NDEXO�HGHQ��QLYHUVLWH�
|÷UHQFLOHUL� oDOÕúPD\D� GDKLO� HGLOPLúWLU�� +D]ÕUODQDQ� DQNHW�
IRUPXQGD��QLYHUVLWH�|÷UHQFLVLQLQ�NLPOL÷LQL�RUWD\D�oÕNDUWDFDN�
�LVLP�VR\� LVLP��NLPOLN�QR�YE���KHUKDQJL�ELU� VRUX�EXOXQPD]�
NHQ�� FLQVL\HW�� GR÷XP� WDULKL�� NDUGHú� VD\ÕVÕ�� HEHYH\QOHULQ�
H÷LWLP�GXUXPX��RNXGX÷X�IDN�OWH�YE��VRUXODUD�\HU�YHULOPLúWLU��
7HN� VD\ID� KDOLQGHNL� DQNHWLQ� ELULQFL� E|O�P�QGH� oDOÕúPD\D�
NDWÕODQ� |÷UHQFLQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ� DOÕúNDQOÕNODUÕ� KDNNÕQGD�
ELOJL�WRSODPDN�LoLQ����DGHW�VRUX�YH�+LURúLPD�hQLYHUVLWHVL�'Lú�
'DYUDQÕú�(QYDQWHUL “Hiroshima University Dental Behaviour 
Inventory” �+8�'%,��VRUXODUÕ�\HU�DOPÕúWÕU���
+8�'%,� ��� VRUXGDQ� ROXúPDNWDGÕU� YH� EX� VRUXODU� NDWÕOÕ\R�
UXP�NDWÕOPÕ\RUXP� úHNOLQGH� FHYDSODQGÕUÕOPDNWDGÕU��+8�'%,�
|OoH÷L� VNRUODUÕ� KHVDSODQÕUNHQ�� ���������������� VRUXODUÕQD�
YHULOHQ�KHU�ELU�NDWÕOÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�YH��������������
���VRUXODUÕQD�YHULOHQ�KHU�ELU�NDWÕOPÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�
YHULOHUHN� GH÷HUOHQGLULOPHNWHGLU�� (Q� \�NVHN� +8�'%,� VNRUX�
��¶GLU� YH� \�NVHN� SXDQODU� NLúLQLQ� GDKD� L\L� D÷Õ]� VD÷OÕ÷Õ�
GDYUDQÕúÕQD�VDKLS�ROGX÷XQX�J|VWHUPHNWHGLU������
$QNHWLQ�LON�E|O�P�Q�Q�WDPDPHQ�FHYDSODQGÕUÕOPDVÕQÕQ�DUGÕQ�
GDQ�� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� oDOÕúPD\D� NDWÕODQ� �QLYHUVLWH�
|÷UHQFLOHULQLQ�|Q�GLúOHULQH�DSOLNDW|U�\DUGÕPÕ�LOH�SODN�ER\DVÕ�
X\JXODQDUDN� �3ODTXH� 7HVW�� ,YRFODU�9LYDGHQW�� /LHFKWHQVWHLQ��
GLú� KHNLPOL÷LQGH� PDWHU\DOOHULQ� SROLPHUL]DV\RQX� DPDFÕ\OD�
NXOODQÕODQ� ELU� ÕúÕN� ND\QD÷Õ� LOH� |÷UHQFL\H� HO� D\QDVÕQGD�
GLúOHULQGHNL�GHQWDO�SODN�PHYFXGL\HWL�J|VWHULOPLúWLU��5HVLP�����

Resim 1.�3ODN�ER\DPDVÕQÕ�WDNLEHQ�SOD÷ÕQ�NDWÕOÕPFÕ�|÷UHQFL\H�J|VWHULOPHVL��

��

3ODN�PHYFXGL\HWLQLQ�J|VWHULOPHVLQL� WDNLEHQ�D÷Õ]�GLú�PRGHOL�
�]HULQGH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�IÕUoDODPDVÕ�JHUHNWL÷L�
NRQXVXQGD�D\UÕQWÕOÕ�ELU�H÷LWLP�YHULOPLúWLU��5HVLP�����

Resim 2.�.DWÕOÕPFÕ�|÷UHQFL\H�D÷Õ]�KLM\HQL�H÷LWLPL�YHULOPHVL

3ODN�PHYFXGL\HWL�J|VWHULOHQ�YH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�
IÕUoDODPDVÕ� JHUHNWL÷L� NRQXVXQGD� H÷LWLP� YHULOHQ� |÷UHQFL\H��
EDúODQJÕoWDNL�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�YH�G�ú�QFHOHULQGH�
KHUKDQJL� ELU� GH÷LúLNOL÷LQ� ROXS� ROPDGÕ÷ÕQÕ� EHOLUOHPHN� LoLQ� ��
VRUXOXN� VRQ� ELU� DQNHW� GROGXUXOPXúWXU��$QNHWLQ� WDPDPODQ�
PDVÕQÕQ�DUGÕQGDQ�|÷UHQFL\H�GLú�PDFXQX�YH�GLú�IÕUoDVÕ�KHGL\H�
HGLOPLúWLU��

Verilerin Analizi
(OGH�HGLOHQ�YHULOHU�6366�SDNHW�SURJUDPÕQD��6366�������IRU�
:LQGRZV�� &KLFDJR�� ,/��$%'�� JLULOHUHN�� WDQÕPOD\ÕFÕ� LVWDWLV�
WLNOHU��PLQLPXP��PDNVLPXP��RUWDODPD��VWDQGDUW�VDSPD�YE���
JHUoHNOHúWLULOPLúWLU�� 1LFHO� �NDQWLWDWLI�� YHULOHULQ� NDUúÕODúWÕU�
PDVÕQGD�� SDUDPHWULN� NRúXOODUÕQ� VD÷ODQPDVÕ� GXUXPXQGD�

³6WXGHQW� 7´� WHVWL�� JUXSODUÕQ� WHNUDUOD\DQ� |Oo�POHULQGH�
$129$� YH� DOW� JUXS� NDUúÕODúWÕUPDODUÕQGD� LVH� 7XNH\� +6'�
oRNOX�NDUúÕODúWÕUPD�WHVWL�NXOODQÕOPÕúWÕU�
3DUDPHWULN� NRúXOODUÕQ� VD÷ODQDPDGÕ÷Õ� GXUXPODUGD�� QLWHO�
�NDOLWDWLI��YHULOHULQ�LQFHOHQPHVLQGH�YH�JUXSODUÕQ�NDUúÕODúWÕUÕO�
PDVÕQGD��.UXVNDO�:DOOLV��0DQQ�:KLWQH\�8��:LOFR[RQ�YH�NL�
NDUH� �Ȥ��� WHVWOHUL� NXOODQÕOPÕúWÕU�� 6RQXoODU� ���¶OLN� J�YHQ�
DUDOÕ÷ÕQGD��P �������DQODPOÕOÕN�G�]H\LQGH�GH÷HUOHQGLULOPLúWLU�

)ZI̫\ÜZUIVÜV�;ÜVÜZTÜTÜSTIZÜ
dDOÕúPDPÕ]D�$NGHQL]�hQLYHUVLWHVLQLQ� ELUoRN� IDUNOÕ� IDN�OWH�
VLQGHQ�� IDUNOÕ� \Dú� JUXSODUÕQGDQ� oHúLWOL� VRV\R�HNRQRPLN�
VHYL\HGH�����|÷UHQFL�NDWÕOPÕú�ROPDVÕQD�NDUúÕQ��DUDúWÕUPDQÕQ�
WHN� PHUNH]OL� ROPDVÕ� YH� EX� DUDúWÕUPDQÕQ� VRQXoODUÕQÕQ�
GHVWHNOHQPHVL� LoLQ� oRN� PHUNH]OL� ELU� oDOÕúPDQÕQ� JHUHNOLOL÷L�
DUDúWÕUPDPÕ]ÕQ�VÕQÕUOÕOÕNODUÕQGDQGÕU�

*=4/=4):
dDOÕúPD�DQNHWLPL]�WRSODP������QLYHUVLWH�|÷UHQFLVL�WDUDIÕQGDQ�
GROGXUXOPDVÕQD�NDUúÕQ��\DSÕODQ�JHQHO�GH÷HUOHQGLUPHGH��IRUP�
ODUGDNL� HNVLNOLNOHU� QHGHQL\OH� ��� DQNHW� IRUPX� oDOÕúPD� GÕúÕ�
EÕUDNÕOPÕúWÕU��6RQXo�RODUDN�oDOÕúPDPÕ]D�����D\UÕ�IDN�OWHGHQ��
\DúODUÕ�������\Dú�DUDVÕ�GH÷LúHQ��2UW�������������������NDGÕQ�
�������������HUNHN����������WRSODP������QLYHUVLWH�|÷UHQFLVL�
NDWÕOPÕúWÕU�� .DWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ�� FLQVL\HWH� J|UH�
\DúODUÕQÕQ�GD÷ÕOÕPÕ�ùHNLO� �¶GH�J|VWHULOPLú� ROXS�� NDWÕODQODUÕQ�
�oWH� LNLVLQLQ���������\DúODUÕ��������YH����\Dú�RODUDN�GH÷Lú��
PHNWHGLU��
$\UÕFD��NDWÕOÕPFÕODUÕQ�NDUGHú�VD\ÕODUÕ�ùHNLO��¶GH��HEHYH\QOHULQ�
H÷LWLP�GXUXPX�YH�PHVOHNOHUL�ùHNLO���YH��¶WH�|]HWOHQPLúWLU��

0DPDNOÕ�(��YH�DUN�$NG�'Lú�+HN�'�����������

'Lú�+HNLPOL÷L�)DN�OWHVL��n  �������������+XNXN�)DN�OWHVL��n 
= ���� ������ YH� 7ÕS� )DN�OWHVL� �n = ���� ������ ROPXúWXU�
�ùHNLO�����
$QNHWH� NDWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ�
KDNNÕQGD�JHQHO�DOÕúNDQOÕN��G�ú�QFH�YH�J|U�úOHULQLQ�VRUXOGX÷X�
LON����VRUX\D�YHUGLNOHUL�FHYDSODU�7DEOR��¶GH�|]HWOHQPLúWLU��
g÷UHQFLOHUGHQ� ³GLúOHULQL� \DWPDGDQ� |QFH� IÕUoDODGÕ÷ÕQÕ´�
V|\OH\HQOHULQ� RUDQÕ� ������ LNHQ�� KHU� J�Q� IÕUoDODPÕ\RUXP�
GL\HQOHULQ�RUDQÕ�LVH�������ROPXúWXU��
dDOÕúPD\D�NDWÕODQ�|÷UHQFLOHULQ�\DNODúÕN�G|UWWH�ELUL��n = �����
�������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�KHUKDQJL�ELU�D÷UÕ�\D�GD�
VÕNÕQWÕ�\DúDPDGÕP�GL\H�FHYDS�YHULUNHQ��NDODQ�G|UWWH��o��LVH��n 
=  ������������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�LOJLOL�D÷UÕ�YH�
VÕNÕQWÕ�\DúDGÕ÷ÕQÕ�EHOLUWPLúWLU��
g÷UHQFLOHULQ� �����¶X� �n = ����� GLú� SOD÷ÕQÕ� GR÷UX� WDQÕP�
ODUNHQ�� ELOPL\RUXP� GL\HQOHULQ� RUDQÕ� ������ �n = ������ GLú�
�]HULQGHNL� OHNHOHU�GL\HQOHULQ�RUDQÕ������� �n = �����YH�GLú�
o�U�÷��GL\HQOHULQ�RUDQÕ� LVH�������n = ����ROPXúWXU��$\UÕFD�
GLú�HWL�NDQDPDODUÕQÕQ�QHGHQLQL�ELOPHGL÷LQL�EHOLUWHQ�|÷UHQFLOH�
ULQ�RUDQÕ�������ROPXúWXU��'Lú�PDFXQXQGDNL�IORUXQ�GLú�PLQH�
VLQL�J�oOHQGLULFL�HWNLVLQLQ�ROGX÷XQX�ELOHQ�|÷UHQFLOHULQ�RUDQÕ�
���� �n = ����� ROPXúWXU�� g÷UHQFLOHULQ� \DUÕVÕQGDQ� ID]ODVÕ�
��������|÷�Q�DUDODUÕQGD�WDWOÕ�oLNRODWD�XQOX�PDPXO�YE��DWÕúWÕU�
PDOÕNODU� W�NHWWL÷LQL� EHOLUWPLúWLU�� 'LúOHULQLQ� NLUOL� ROPDVÕQGDQ�
UDKDWVÕ]OÕN�GX\DQ�|÷UHQFLOHULQ�RUDQÕ������¶GXU��g÷UHQFLOHULQ�
�����¶X�GLú�KHNLPLQLQ�NHQGLVLQL�ELOJLOHQGLUPHVLQGHQ�PHP�
QXQL\HW�GX\GX÷XQX�YH�PRWLYDV\RQXQXQ�DUWWÕ÷ÕQÕ�EHOLUWPLúOH�
UGLU�� +8�'%,� VRUXODUÕQD� |÷UHQFLOHULQ� YHUGL÷L� FHYDSODU� LVH�
7DEOR� �¶GH� |]HWOHQPLúWLU��$QNHWH� NDWÕODQ� |÷UHQFLOHUGHQ�� GLú�
KHNLPLQH� JLWPHNWHQ� HQGLúH� GX\DQODUÕQ� RUDQÕ� ������ �� GLú�
D÷UÕVÕ�RODQD�NDGDU�GLú�KHNLPLQH�JLWPH\HQOHULQ�RUDQÕ���������
D÷]ÕQÕQ�NRNPDVÕQGDQ�HQGLúH� HWPHGL÷LQL� V|\OH\HQOHULQ�RUDQÕ�
������YH�³GDKD�|QFH�KLo�GLúLPL�QDVÕO� IÕUoDODPDP�JHUHNWL÷L�

SURIHV\RQHO�RODUDN�EDQD�|÷UHWLOPHGL´�GL\HQOHULQ�RUDQÕ�������
RODUDN�VDSWDQPÕúWÕU��
+8�'%,�VRUXODUÕQD�YHULOHQ�FHYDSODUGDQ�KHVDSODQDQ�RUWDODPD�
VNRU�GH÷HUOHUL�ùHNLO��¶GD�J|VWHULOPLúWLU��%XQD�J|UH�HQ�G�ú�N�
VNRUD�VDKLS�IDN�OWHOHU�VÕUDVÕ�LOH�øOHWLúLP�)DN�OWHVL��2UW����������
6SRU� %LOLPOHUL� )DN�OWHVL� �2UW��� ������ YH� øODKL\DW� )DN�OWHVL�
�2UW��� ������ ROXUODUNHQ�� 'Lú� +HNLPOL÷L� )DN�OWHVL� YH� =LUDDW�
)DN�OWHVL�HQ�\�NVHN�VNRU�GH÷HULQH�XODúDQ��2UW���������IDN�O�
WHOHU�ROPXúODUGÕU��7ÕS�)DN�OWHVL�YH�6D÷OÕN�%LOLPOHUL�)DN�OWHVL�
LVH�RUWD�VÕUDODUGD�\HU�DOPÕúODUGÕU��)DN�OWHOHU�DUDVÕ�WHVSLW�HGLOHQ�
EX�IDUNOÕOÕNODUÕQ�LVWDWLVWLNVHO�RODUDN�|QHPOL�GHUHFHGH�DQODPOÕ�
ROGX÷X� WHVSLW� HGLOPLúWLU� �P �� ��������<DSÕODQ� LOHUL� LVWDWLNVHO�
DQDOL]OHU� VRQXFXQGD� IDUNOÕOÕ÷ÕQ� +8�'%,� VNRUX� HQ� G�ú�N�
EXOXQDQ�IDN�OWH��øOHWLúLP��LOH��+8�'%,�VNRUX��¶QÕQ��]HULQGH�
RODQ� �� IDN�OWHQLQ� �'Lú� +HNLPOL÷L�� P �� ������� =LUDDW�� P < 
�������0LPDUOÕN��P  ��������7HNQLN�0<2�S �������DUDVÕQGD�
NL� IDUNOÕOÕNODUGDQ� ND\QDNODQGÕ÷Õ� WHVSLW� HGLOPLúWLU�� +8�'%,�
VRUXODUÕQD� YHULOHQ� FHYDSODUGDQ� KHVDSODQDQ� VNRU� GH÷HUOHUL�
�]HULQGH��FLQVL\HWLQ��P  ���������DQQH�H÷LWLP�GXUXPXQXQ��P = 
��������EDED�H÷LWLP�GXUXPXQXQ��P  ���������DQQH�PHVOH÷LQLQ�
(P  ��������YH�EDED�PHVOH÷LQLQ��P  ��������LVWDWLVWLNVHO�RODUDN�
KHUKDQJL�ELU�DQODPOÕ�HWNLVLQLQ�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��
3ODN� ER\DPDVÕQÕ� WDNLEHQ� YHULOHQ� D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL�
VRQUDVÕ� GROGXUXODQ� DQNHWLPL]LQ� VRQ� E|O�P�QGH� |÷UHQFLOHU�
�����¶H�YDUDQ�RUDQODUGD�YHULOHQ�EX�H÷LWLPLQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
NRQXVXQGD�NHQGLOHULQL�PRWLYH�HWWL÷L��J|U�ú�YH�G�ú�QFHOHULQGH�
ROXPOX�\|QGH�GH÷LúLNOLNOHUH�QHGHQ�ROGX÷XQX�ELOGLUPLúOHUGLU�
�ùHNLO����

 
 
ùHNLO����.DWÕOÕPFÕ�|÷UHQFLOHULQ�
��������������IDN�OWHOHUH�J|UH�GD÷ÕOÕPÕ��

<):<1̪5)
$÷Õ]� GLú� KDVWDOÕNODUÕ� G�Q\DGD� EXODúÕFÕ� ROPD\DQ� NURQLN�
KDVWDOÕNODUÕQ�HQ�\D\JÕQ�J|U�OHQL�ROXS��J|U�OPH�VÕNOÕ÷Õ�ELUH\�
YH� WRSOXP� �]HULQGHNL� ROXPVX]� HWNLOHUL� YH� FLGGL�PLNWDUGDNL�
WHGDYL�JLGHUOHUL�VHEHEL\OH�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU��
hONHPL]�LoLQ�GH�D÷Õ]�GLú�KDVWDOÕNODUÕ�oRN�FLGGL�ELU�KDON�VD÷OÕ÷Õ�
SUREOHPLGLU� YH� oRN� E�\�N� ELU� VD÷OÕN� \�N�� ROXúWXUPDNWDGÕU�
�������
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVLQLQ�IDUNOÕ�IDN�OWH��
OHULQGH�RNX\DQ�|÷UHQFLOHULQLQ�D÷Õ]�EDNÕPÕ�NRQXVXQGDNL�ELOJL��
G�ú�QFH� YH� DOÕúNDQOÕN� IDUNOÕOÕNODUÕQÕQ� RUWD\D� NRQPDVÕ� YH�
GLúOHUGHNL�SOD÷ÕQ�ER\DPD�DMDQODUÕ�LOH�J|VWHULOPHVL�YH�YHULOHQ�
D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL� VRQXFXQGDNL� GH÷LúLPLQ� GH÷HUOHQGL��
ULOPHVLGLU��
$NGHQL]�hQLYHUVLWHVL��7�UNL\H¶QLQ�EDúOÕFD� WXUL]P�úHKUL�RODQ�
YH�\HUOL�\DEDQFÕ�ELUoRN�NLúL\L�PLVDILU�HGHQ�$QWDO\D�LOLQGH�\HU�
DODQ� GHYOHWH� DLW� ELU� �QLYHUVLWHGLU��$NGHQL]� hQLYHUVLWHVLQGH�
|÷UHQLP�J|UHQ�|÷UHQFLOHU���QLYHUVLWH�VÕQDYÕQGD�EDúDUÕOÕ�RODUDN�
EHOOL� ELU� \�]GHOLN� GLOLPH� JLUHELOHQ�� �ONHPL]LQ� IDUNOÕ�
FR÷UDI\DODUÕQGDQ��N�OW�UOHULQGHQ�YH�VRV\R�HNRQRPLN�G�]H\�
OHULQGHQ� JHOHQ� |÷UHQFLOHUGLU�� %X� EDNÕPGDQ� GH÷HUOHQGL�
ULOGL÷LQGH� $NGHQL]� hQLYHUVLWHVL� oDOÕúPDPÕ]� LoLQ� LGHDO�
|]HOOLNOHUH� VDKLS� ELU� oDOÕúPD� HYUHQL� ROXúWXUPDNWDGÕU��$QFDN�
oDOÕúPDPÕ]�VDGHFH�PHUNH]�NDPS�V�E�Q\HVLQGH�EXOXQDQ�RUWDN�
NXOODQÕP�DODQODUÕQGD�JHUoHNOHúWLULOGL÷L�LoLQ���QLYHUVLWH�E�Q\H�
VLQGHNL� KHU� IDN�OWH\H� HúLW� úHNLOGH� XODúPD� úDQVÕ� ROPDPÕúWÕU��
$\UÕFD�oDOÕúPDPÕ]D�NDWÕOÕP�J|Q�OO�O�N�HVDVÕQD�GD\DOÕ�RODUDN�
JHUoHNOHúWLULOGL÷L� LoLQ�� oDOÕúPDPÕ]D� NDWÕODQ� |÷UHQFLOHULQ�
|÷UHQLP� J|UG�NOHUL� IDN�OWHOHULQ� GD÷ÕOÕPÕQÕQ� GHQJHOL� ROPDVÕ�
VD÷ODQDPDPÕúWÕU��%X�GXUXP�oDOÕúPDPÕ]ÕQ�HQ�|QHPOL� OLPLWD�
V\RQODUÕQGDQ� ELULVL� RODUDN� NDEXO� HGLOHELOLU�� %X� QHGHQOH�
oDOÕúPD� JUXEXPX]� NHVLWVHO� ROGX÷X� LoLQ� YH� OLVDQV� H÷LWLP�
SURJUDPODUÕ�� VRV\DO� QRUPODU�� FR÷UDIL� N|NHQ� YE�� IDUNOÕOÕNODU�
QHGHQL\OH�W�P��QLYHUVLWH�|÷UHQFLOHULQL�WHPVLO�HWPHVL�YH�NHVLQ�
RODUDN� IDN�OWHOHUH� DWIHGLOPHVL�P�PN�Q� RODPD]��%X� NRQXGD�
P�PN�Q� ROGX÷XQFD� VWDQGDUGL]H� HGLOPLú� úDUWODUGD�
JHUoHNOHúWLULOHFHN� RODQ�� NDSVDPOÕ� YH� X]XQ� V�UH� WDNLSOL�
oDOÕúPDODUD�LKWL\Do�ROGX÷X�RUWDGDGÕU���
+8�'%,��.DZDPXUD������WDUDIÕQGDQ�KDVWDODUÕQ�GLú�IÕUoDODPD�
NRQXVXQGDNL� GDYUDQÕúODUÕQÕ� YH� D÷Õ]� VD÷OÕ÷Õ� KDNNÕQGDNL�
G�ú�QFHOHULQL� LQFHOHPHN� LoLQ� JHOLúWLULOPLúWLU�� +8�'%,¶QÕQ�
WHNUDUODQDQ� WHVWOHUGHNL� J�YHQLUOLOL÷L� ROGXNoD� L\L� ROPDVÕQGDQ�
GROD\Õ�� VDGHFH� KDVWD\Õ� DQODPD\D� GH÷LO� D\QÕ� ]DPDQGD� NOLQLN�
VRQXoODUÕQ� WDKPLQ� HGLOPHVLQH� GH� \DUGÕPFÕ� ROPDNWDGÕU� �����
����� +8�'%,� GDKD� |QFH� NDUúÕOÕNOÕ� N�OW�UHO� NDUúÕODúWÕUPDODU�
LoLQ� -DSRQFDGDQ� øQJLOL]FH\H�� )LQFH�� dLQFH� YH� .RUHFH\H�
oHYULOPLúWLU�� %X� oHYLULOHULQ� VRQXoODUÕ� UDSRU� HGLOPLúWLU�
���������������%XQXOD�ELUOLNWH��+8�'%,¶QÕQ�7�UNoH\H�oHYULO�
HUHN� EDúDUÕ\OD� X\JXODQGÕ÷ÕQÕ� ELOGLUHQ� oDOÕúPDODU� GD� EXOXQ�
PDNWDGÕU���������
.DZDPXUD�YH�DUN������������\ÕOÕQGD��-DSRQ�YH�)LQODQGL\DOÕ�
VRQ�VÕQÕI�GLú�KHNLPOL÷L�|÷UHQFLOHULQGH�\DSWÕNODUÕ�oDOÕúPDGD���
-DSRQ�|÷UHQFLOHULQ�GDKD�L\L�D÷Õ]�EDNÕP�DOÕúNDQOÕNODUÕQD�VDKLS�
ROGXNODUÕQÕ� UDSRU� HGHUOHUNHQ�� ����� \ÕOÕQGD� -DSRQ\D�� +RQJ�
.RQJ� YH� %DWÕ� dLQ¶GH� ��� VÕQÕI� GLú� KHNLPOL÷L� |÷UHQFLOHULQGH�
\DSWÕNODUÕ� ELU� GL÷HU� oDOÕúPDGD� LVH�� D÷Õ]� EDNÕP�DOÕúNDQOÕNODUÕ�
DUDVÕQGD�DQODPOÕ�N�OW�UHO�IDUNOÕOÕNODU�WHVSLW�HWPLúOHUGLU������
hONHPL]GH�������\ÕOÕQGD�+8�'%,�NXOODQÕODUDN�ELU�JUXS�GLú�

KHNLPOL÷L� |÷UHQFLVL\OH� ����� NDGÕQ�� ���� HUNHN�� JHUoHNOHúWL��
ULOHQ�ELU�oDOÕúPDGD��|÷UHQFLOHULQ�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�
YH�WXWXPODUÕ�LOH�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�NRQXVXQGDNL�ELOJLOHUL�DUWDQ�
H÷LWLP�G�]H\L�LOH�JHOLúWL÷L�UDSRU�HGLOPLú�YH�D÷Õ]�GLú�VD÷OÕ÷ÕQÕ�
L\LOHúWLUPHN� LoLQ� GDKD� ID]OD� YH� HWNLQ� ELU� D÷Õ]� GLú� VD÷OÕ÷Õ�
H÷LWLPL�YHULOPHVL�JHUHNWL÷L�VRQXFXQD�YDUÕOPÕúWÕU������
6RQ� \ÕOODUGD�� \LQH� �ONHPL]GH� JHUoHNOHúWLULOHQ� EHQ]HU� ELU�
oDOÕúPDGD�LVH�g]NDQ�ùHQ�YH�DUN�������GLú�KHNLPOL÷L�|÷UHQFLOH�
ULQGH�H÷LWLP�VHYL\HVLQLQ�DUWPDVÕ\OD��|÷UHQFLOHULQ�GLú�IÕUoDOD�
PD� DOÕúNDQOÕNODUÕ�� RUDO� KLM\HQ� GDYUDQÕúODUÕ�� SHULRGRQWDO�
KDVWDOÕN� ELOJLOHUL� YH� EX� NRQXGDNL� WXWXP� YH� GDYUDQÕúODUÕQÕQ�
DUWWÕ÷Õ�ELOGLULOPLúWLU��
$NGHQL]�hQLYHUVLWHVLQLQ����D\UÕ�IDN�OWHVLQGH�|÷UHQLP�J|UHQ��
�����QLYHUVLWH�|÷UHQFLVL�LOH�JHUoHNOHúWLUGL÷LPL]�oDOÕúPDPÕ]GD�
+8�'%,� EDúDUÕ\OD� NXOODQÕOPÕú� YH� \DSÕODQ� GH÷HUOHQGLUPHOHU�
YH�LVWDWLVWLNVHO�DQDOL]OHU�VRQXFXQGD�IDN�OWHOHU�DUDVÕQGD�DQODP�
OÕ� IDUNOÕOÕNODU� ROGX÷X� EHOLUOHQPLúWLU�� +8�'%,� VRUXODUÕQD�
|÷UHQFLOHULQ� YHUGL÷L� FHYDSODUD� J|UH� HQ� G�ú�N� VNRUD� VDKLS�
IDN�OWHOHU�VÕUDVÕ�LOH�øOHWLúLP�)DN�OWHVL��2UW����������6SRU�%LOLP�
OHUL� )DN�OWHVL� �2UW�������� YH� øODKL\DW� )DN�OWHVL� �2UW��� ������
ROXUODUNHQ�� =LUDDW� )DN�OWHVL� YH� 'Lú� +HNLPOL÷L� )DN�OWHVL� HQ�
\�NVHN� VNRU� GH÷HULQH� XODúDQ� �2UW��� ������ IDN�OWHOHU�
ROPXúODUGÕU�� dDOÕúPDPÕ]ÕQ� VRQXFXQGD� 'Lú� +HNLPOL÷L�
)DN�OWHVL�|÷UHQFLOHULQLQ�+8�'%,�VNRUXQXQ�GL÷HU�|÷UHQFLOHUH�
J|UH� \�NVHN� ROGX÷X� L]OHQPLúWLU�� 'Lú� KHNLPOL÷L� IDN�OWHVL�
|÷UHQFLOHUL\OH� GL÷HU� IDN�OWHOHUGHNL� |÷UHQFLOHUL� NDUúÕODúWÕUDQ�
oDOÕúPDODUGD� GD� EHQ]HU� VRQXoODU� EXOXQPXúWXU� ��������� %X�
GXUXP���QLYHUVLWH�H÷LWLPL�P�IUHGDWÕQÕQ�YH�GHUV� LoHULNOHULQLQ�
D÷Õ]� EDNÕP� DOÕúNDQOÕNODUÕ� �]HULQGH� |QHPOL� |Oo�GH� URO�
R\QDGÕ÷ÕQÕ�J|VWHUPHNWHGLU�
dDOÕúPDPÕ]D�����NDGÕQ���������YH�����HUNHN���������|÷UHQ�
FL�NDWÕOPÕú�ROXS�NDGÕQ�YH�HUNHN�|÷UHQFLOHU�DUDVÕQGD�D÷Õ]�GLú�
VD÷OÕ÷ÕQD� \|QHOLN� WXWXP� G�ú�QFH� YH� GDYUDQÕúODU� DoÕVÕQGDQ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN� VDSWDQPDPÕúWÕU�
�S �������� (ULúLOHELOLU� ND\QDNODUGDQ� \DSÕODQ� OLWHUDW�U�
WDUDPDVÕQGD��NDGÕQ�|÷UHQFLOHULQ�HUNHN�|÷UHQFLOHUH�J|UH�D÷Õ]�
GLú�VD÷OÕ÷ÕQD�\|QHOLN�WXWXP�G�ú�QFH�YH�GDYUDQÕúODU�DoÕVÕQGDQ�
DQODPOÕ� GHUHFHGH� GDKD� \�NVHN� VNRUODUD� VDKLS� ROGX÷XQX�
ELOGLUHQ�oDOÕúPDODU�ROGX÷X�JLEL������������EL]LP�oDOÕúPDPÕ]D�
EHQ]HU� úHNLOGH� FLQVL\HWLQ� KHUKDQJL� ELU� HWNLVL� ROPDGÕ÷ÕQÕ�
ELOGLUHQ�oDOÕúPDODU�GD�EXOXQPDNWDGÕU���������������
&LQVL\HWLQ� GÕúÕQGD�� oDOÕúPDPÕ]GDQ� HOGH� HGLOHQ� +8�'%,�
VNRUODUÕ��]HULQGH��DQQH�EDED�H÷LWLP�GXUXPODUÕQÕQ�YH�DQQH�ED�
ED� PHVOHNOHULQLQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� HWNLVLQLQ�
EXOXQPDGÕ÷Õ�VDSWDQPÕúWÕU���
.DZDPXUD� YH� DUN�� ����� )LQODQGL\DOÕ� YH� -DSRQ� ��� VÕQÕI� GLú�
KHNLPOL÷L�|÷UHQFLOHUL�DUDVÕQGD�\DSWÕNODUÕ�oDOÕúPDGD��)LQODQGL�
\DOÕ�|÷UHQFLOHULQ�VDGHFH���
VLQLQ�GLú�D÷UÕVÕ�oHNHQH�NDGDU�GLú�
KHNLPLQH� JLWPH\L� HUWHOHGLNOHULQL� WHVSLW� HGHUOHUNHQ�� -DSRQ�
|÷UHQFLOHULQ� LVH� ���¶VÕQÕQ� GLú� D÷UÕVÕ� oHNHQH� NDGDU� GLú�
KHNLPLQH� JLWPHNWHQ� NDoÕQGÕNODUÕ� ELOGLULOPLúWLU�� $UDúWÕU�
PDFÕODU�� DUDGDNL� EX� FLGGL� IDUNÕQ� )LQODQGL\DOÕ� GLú� KHNLPOL÷L�
|÷UHQFLOHULQLQ� RNXOD� JLUGLNOHUL� LON� \ÕOGDQ� LWLEDUHQ� D÷Õ]� GLú�
VD÷OÕ÷Õ�NRQXVXQGD�ELOLQoOHQPHOHULQH�\|QHOLN�GDKD�oRN�H÷LWLP�
DOPDODUÕQGDQ�ND\QDNODQGÕ÷ÕQÕ�|QH�V�UP�úOHUGLU�
%L]LP�oDOÕúPDPÕ]GD�LVH�GLú�D÷UÕVÕ�RODQD�NDGDU�GLú�KHNLPLQH�
JLWPH\HQ��QLYHUVLWH�|÷UHQFLOHULQLQ�RUDQÕ�������RODUDN�WHVSLW�
HGLOPLúWLU��%X�RUDQ�ELOH���ONHPL]GH��QLYHUVLWH�|÷UHQFLOHULQLQ�

D÷Õ]� GLú� VD÷OÕ÷Õ� NRQXVXQGD� ELOLQoOHQGLULOPHVLQH� YH� D÷Õ]� GLú�
VD÷OÕ÷Õ�KDNNÕQGDNL�WXWXP��G�ú�QFH�YH�GDYUDQÕúODUÕQÕQ�ROXPOX�
\|QGH� JHOLúWLULOPHOHULQH� \|QHOLN� H÷LWLP� IDDOL\HWOHULQH� QH�
NDGDU�oRN�LKWL\Do�GX\XOGX÷XQX�RUWD\D�NR\PDNWDGÕU��
%L]LP�oDOÕúPDPÕ]D�EHQ]HU� úHNLOGH��/L�YH� DUN�� ����� D÷Õ]�GLú�
VD÷OÕ÷ÕQD� \|QHOLN� YHULOHQ� H÷LWLPLQ� �QLYHUVLWH� |÷UHQFLOHULQGH�
ROXPOX�D÷Õ]�GLú� VD÷OÕ÷Õ� GDYUDQÕúODUÕQD�\|QHOLN�PRWLYDV\RQX�
DUWÕUGÕ÷ÕQÕ� RUWD\D� NR\PXúWXU� �� $÷Õ]� VD÷OÕ÷Õ�� KHU� ELUH\LQ�
|]HOOLNOHUL�� D÷Õ]� VD÷OÕ÷ÕQD� LOLúNLQ� GDYUDQÕú� YH� DOJÕVÕ�� DLOHQLQ�
VRV\R�HNRQRPLN�GXUXPX�YH�JHOHQHNVHO�LQDQoODUÕQ�HWNLVL�JLEL�
ELU� GL]L� IDNW|UGHQ� GROD\OÕ� RODUDN� HWNLOHQLU�� $÷Õ]� VD÷OÕ÷ÕQD�
\|QHOLN�WXWXP�YH�GDYUDQÕúODU��\DúD��SVLNRVRV\DO�IDNW|UOHUH�YH�
oHYUHQLQ� WXWXPODUÕQD� ED÷OÕ� RODUDN� GR÷XPGDQ� HUJHQOL÷H� YH�
\HWLúNLQOL÷H� NDGDU� GH÷LúPHNWHGLU� ������ 3ODN� ER\DPDVÕQÕ�
WDNLEHQ� YHULOHQ� D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL� VRQUDVÕ� GROGXUXODQ�
DQNHWLPL]LQ� VRQ� E|O�P�QGH� |÷UHQFLOHU� �����¶H� YDUDQ�
RUDQODUGD� YHULOHQ� EX� H÷LWLPLQ� D÷Õ]� GLú� VD÷OÕ÷Õ� NRQXVXQGD�
NHQGLOHULQL� PRWLYH� HWWL÷L�� J|U�ú� YH� G�ú�QFHOHULQGH� ROXPOX�
\|QGH� GH÷LúLNOLNOHUH� QHGHQ� ROGX÷XQX� ELOGLUPLúOHUGLU��
dDOÕúPDPÕ]D�EHQ]HU�X\JXODPDOÕ�H÷LWLPOHULQ�|÷UHQFLOHULQ�D÷Õ]�
EDNÕPÕ� NRQXVXQGD� GDKD� HWNLOL� JHOLúPH� VD÷OD\DELOHFH÷LQL�
J|VWHUPLúWLU��
hQLYHUVLWH� H÷LWLPL� V�UHVLQFH� P�IUHGDWD� HNOHQHFHN� RODQ�
NDSVDPOÕ�D÷Õ]�GLú�VD÷OÕ÷Õ�H÷LWLPOHUL�LOH�ROXPOX�\|QGH�GH÷LúLP�
\DNDODQDELOLU�

;76=i�
$÷Õ]�GLú�VD÷OÕ÷ÕQÕQ�L\LOHúWLULOPHVL��KDVWDOÕNODUÕQ�NRQWURO�HGLOH�
ELOLU� G�]H\GH� ROGX÷X� HUNHQ� G|QHPOHUGHQ� LWLEDUHQ� W�P� \Dú�
JUXSODUÕQGD�� WRSOXPD� \|QHOLN� NRUX\XFX� SURJUDPODUÕQ� X\JX�
ODQPDVÕ� LOH� P�PN�QG�U�� hQLYHUVLWH� |÷UHQFLOHUL�� WRSOXPGD�
\DúD\DQ� ELUH\OHULQ� VD÷OÕN� GDYUDQÕúODUÕQÕ� ND]DQPDODUÕQGD�
VRUXPOXOXN��VWOHQHFHN��URO�PRGHO�RODELOHFHN�YH�VD÷OÕN�H÷LWLPL�
LoLQ�DUDFÕ�URO��VWOHQHELOHFHNWLU��
dDOÕúPDPÕ]GDQ� HOGH� HGLOHQ� VRQXoODU�� �QLYHUVLWH� |÷UHQFLOH�
ULQGH�ROXPOX�D÷Õ]�GLú� VD÷OÕ÷Õ�GDYUDQÕúODUÕQÕ�JHOLúWLUPHN� LoLQ�
�QLYHUVLWH�|÷UHQLP�V�UHVLQFH�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\HU�YHULOPHVL�
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ABSTRACT
Objective:
7KH� DLP� RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� RUDO� DQG� GHQWDO�
KHDOWK�EHKDYLRUV�RI�WKH�VWXGHQWV�VWXG\LQJ�LQ�GLIIHUHQW�IDFXOWLHV�
RI�$NGHQL]�8QLYHUVLW\��DQG� WR� UHYHDO� WKH�GLIIHUHQFHV� LQ�RUDO�
DQG�GHQWDO�KHDOWK�EHKDYLRUV��DQG�WR�H[DPLQH�WKH�FKDQJHV� LQ�
WKHLU�WKRXJKWV�DIWHU�VKRZLQJ�WKH�WHHWK�ZLWK�SODTXH�GLVFORVLQJ�
DJHQW�

Materials and Methods:
,Q�WKH�ILUVW�SDUW�RI�WKH�TXHVWLRQQDLUH�GLUHFWHG�WR�WKH�VWXGHQWV�
ZKR� DFFHSWHG� WR� SDUWLFLSDWH� LQ� WKH� VWXG\�� WKHUH� ZHUH� ���
TXHVWLRQV�WR�FROOHFW�LQIRUPDWLRQ�DERXW�RUDO�DQG�GHQWDO�KHDOWK�
KDELWV��IROORZHG�E\�WKH�+LURVKLPD�8QLYHUVLW\�'HQWDO�%HKDY�
LRU� ,QYHQWRU\� �+8�'%,�� TXHVWLRQV� ���� TXHVWLÕQV��� 7KH�
VWXGHQW��ZKR�ZDV� VKRZQ� WKH� SUHVHQFH� RI� SODTXH� DQG� JLYHQ�
RUDO�K\JLHQH� WUDLQLQJ��KDG� WKH� ODVW�SDUW�RI� WKH�TXHVWLRQQDLUH�
FRQVLVWLQJ�RI�VL[�TXHVWLRQV�ILOOHG�LQ�WR�GHWHUPLQH�WKH�FKDQJH�LQ�
KLV�KHU�WKRXJKWV�

Results: 
$�WRWDO�RI�����XQLYHUVLW\�VWXGHQWV�IURP����GLIIHUHQW�IDFXOWLHV��
DJHG�EHWZHHQ��������PHDQ�������������������ZRPHQ���������
DQG�����PHQ���������SDUWLFLSDWHG�LQ�RXU�VWXG\�
$V�D�UHVXOW�RI�WKH�DQDO\VLV��ZKHQ�RUDO�DQG�GHQWDO�KHDOWK�EHKDY�
LRUV�DPRQJ�WKH�IDFXOWLHV�ZHUH�FRPSDUHG��VWDWLVWLFDOO\�VLJQLIL�
FDQW��P ���������UHVXOWV�ZHUH�IRXQG���0HDQ�+8�'%,�6FRUHV��
)DFXOW\�RI�&RPPXQLFDWLRQ� �������)DFXOW\�RI�6SRUWV�6FLHQFHV�
 �������)DFXOW\�RI�7KHRORJ\� �������)DFXOW\�RI�'HQWLVWU\� �
������ )DFXOW\� RI�$JULFXOWXUH�  � ������� 2Q� WKH� VFRUH� YDOXHV�
FDOFXODWHG�IURP�WKH�DQVZHUV�JLYHQ�WR�WKH�+8�'%,�TXHVWLRQV��
WKH�HIIHFW�RI�JHQGHU��P� ���������PRWKHU
V�HGXFDWLRQ�OHYHO��P 
 � �������� IDWKHU
V� HGXFDWLRQ� OHYHO� �P�  � �������� PRWKHU
V�
RFFXSDWLRQ��P� ��������DQG�IDWKHU
V�RFFXSDWLRQ��P  ��������
ZHUH�GHWHUPLQHG�WR�KDYH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�
$IWHU�SODTXH�GLVFORVLQJ��XS�WR�������RI�VWXGHQWV�UHSRUWHG�WKDW�
WKH�RUDO�K\JLHQH�HGXFDWLRQ�JLYHQ�FDXVHG�SRVLWLYH�FKDQJHV�LQ�
WKHLU�WKRXJKWV�RQ�RUDO�DQG�GHQWDO�KHDOWK�

Conclusion: 
,Q�RUGHU�WR�GHYHORS�SRVLWLYH�RUDO�KHDOWK�EHKDYLRUV�DQG�KDELWV�
RI� XQLYHUVLW\� VWXGHQWV�� DOO� DFWLYLWLHV� DERXW� SURYLGLQJ� RUDO�
KHDOWK� DZDUHQHVV� LQ� WKHLU� HGXFDWLRQDO� SHULRG� VKRXOG� EH�
VXSSRUWHG��
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VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQLQ� oHúLWOL� HWNHQOHUH� ED÷OÕ�
RODUDN� GH÷LúLNOLNOHU� J|VWHUGL÷L� ELOGLULOPHNOH� ELUOLNWH� ��������
GHQWDO�SOD÷ÕQ�J|VWHULOPHVL�LOH�NRPELQH�YHULOHQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
H÷LWLPOHULQLQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú� VD÷OÕ÷Õ�
GDYUDQÕú�YH�G�ú�QFHOHULQH�RODQ�HWNLVLQL�GH÷HUOHQGLUHQ�KHUKDQ�
JL�ELU�oDOÕúPD\D�UDVWODQPDPÕúWÕU�
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVL¶QLQ�IDUNOÕ�IDN�O�
WHOHULQGH�|÷UHQLP�J|UHQ��QLYHUVLWH�|÷UHQFLOHULQLQ�D÷Õ]�YH�GLú�
VD÷OÕ÷Õ�GDYUDQÕúODUÕQÕQ�YH�G�ú�QFHOHULQLQ�WHVSLW�HGLOPHVL��D÷Õ]�
YH� GLú� VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQGHNL� IDUNOÕOÕNODUÕQ�
RUWD\D�NRQPDVÕ�YH�SODN�ER\DVÕ�LOH�GLúOHULQGHNL�SOD÷ÕQ�|÷UHQFL�
\H� J|VWHULOPHVLQL� WDNLEHQ� G�ú�QFHOHULQGHNL� GH÷LúLPLQ�
LQFHOHQPHVLGLU�

%XQXQ�\DQÕ�VÕUD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWH-
VL������������(÷LWLP�g÷UHWLP�<ÕOÕ��%DKDU�<DUÕ\ÕOÕ��dRFXN�'Lú�
+HNLPOL÷L�g]HO�dDOÕúPD�0RG�O�� �&'+������3URMHVL�RODUDN�
JHUoHNOHúWLULOHQ�EX�oDOÕúPD\D�NDWÕODQ�GRNX]�'|QHP�,,,�|÷UHQ�
FLVLQLQ�� WRSOXPD� \|QHOLN� D÷Õ]� GLú� VD÷OÕ÷Õ� KL]PHWOHULQLQ�
SUHQVLSOHULQL�DQODPDVÕ��SODQODPDVÕ�YH�X\JXODPDVÕ��SODN�YH�GLú�
o�U�NOHUL� DUDVÕQGDNL� NRUHODV\RQX� NXUDELOPHVL�� ELUH\OHUH�
X\JXQ�D÷Õ]�EDNÕP�PHWRWODUÕQÕ�WHVSLW�HGHELOPHVL��WRSOXPODUGD�
NL�D÷Õ]�GLú�VD÷OÕ÷Õ�VHYL\HVL�YH�ELOLQFL�KDNNÕQGD�ELOJL�YH�WHFU�EH�
HGLQPHVL�KHGHIOHQPLúWLU��
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oDOÕúPD�GÕúÕ�EÕUDNÕOPÕúWÕU�

>MZQ�<WXTIUI�)ZItTIZÜ�^M�=aO]TIVUI[Ü
%X�oDOÕúPD�LoLQ��LOJLOL�NXUXPODUGDQ�JHUHNOL�W�P�L]LQ�YH�RQD\�
ODUÕQ� DOÕQPDVÕQÕQ� DUGÕQGDQ�� $NGHQL]� hQLYHUVLWHVL� PHUNH]�
NDPS�V�QGH�� W�P� |÷UHQFLOHULQ� RUWDN� NXOODQÕP� DODQODUÕ� RODQ�
N�W�SKDQH��PHUNH]L�\HPHNKDQH��N�OW�U�YH�HWNLQOLN�VDORQODUÕ��
oDUúÕ�YE��DODQODUGD�VWDQWODU�NXUXOPXúWXU��.XUXODQ�VWDQWODUGD��
\DSÕOPDVÕ� SODQODQDQ� H÷LWLP�YH� oDOÕúPD�KDNNÕQGD�NÕVD�JHQHO�
ELOJLOHQGLUPHOHU�\DSÕOPÕúWÕU��dDOÕúPD�YH�H÷LWLPH�NDWÕOPD\Õ�YH�
KD]ÕUODQDQ�DQNHW�IRUPXQX�GROGXUPD\Õ�NDEXO�HGHQ��QLYHUVLWH�
|÷UHQFLOHUL� oDOÕúPD\D� GDKLO� HGLOPLúWLU�� +D]ÕUODQDQ� DQNHW�
IRUPXQGD��QLYHUVLWH�|÷UHQFLVLQLQ�NLPOL÷LQL�RUWD\D�oÕNDUWDFDN�
�LVLP�VR\� LVLP��NLPOLN�QR�YE���KHUKDQJL�ELU� VRUX�EXOXQPD]�
NHQ�� FLQVL\HW�� GR÷XP� WDULKL�� NDUGHú� VD\ÕVÕ�� HEHYH\QOHULQ�
H÷LWLP�GXUXPX��RNXGX÷X�IDN�OWH�YE��VRUXODUD�\HU�YHULOPLúWLU��
7HN� VD\ID� KDOLQGHNL� DQNHWLQ� ELULQFL� E|O�P�QGH� oDOÕúPD\D�
NDWÕODQ� |÷UHQFLQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ� DOÕúNDQOÕNODUÕ� KDNNÕQGD�
ELOJL�WRSODPDN�LoLQ����DGHW�VRUX�YH�+LURúLPD�hQLYHUVLWHVL�'Lú�
'DYUDQÕú�(QYDQWHUL “Hiroshima University Dental Behaviour 
Inventory” �+8�'%,��VRUXODUÕ�\HU�DOPÕúWÕU���
+8�'%,� ��� VRUXGDQ� ROXúPDNWDGÕU� YH� EX� VRUXODU� NDWÕOÕ\R�
UXP�NDWÕOPÕ\RUXP� úHNOLQGH� FHYDSODQGÕUÕOPDNWDGÕU��+8�'%,�
|OoH÷L� VNRUODUÕ� KHVDSODQÕUNHQ�� ���������������� VRUXODUÕQD�
YHULOHQ�KHU�ELU�NDWÕOÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�YH��������������
���VRUXODUÕQD�YHULOHQ�KHU�ELU�NDWÕOPÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�
YHULOHUHN� GH÷HUOHQGLULOPHNWHGLU�� (Q� \�NVHN� +8�'%,� VNRUX�
��¶GLU� YH� \�NVHN� SXDQODU� NLúLQLQ� GDKD� L\L� D÷Õ]� VD÷OÕ÷Õ�
GDYUDQÕúÕQD�VDKLS�ROGX÷XQX�J|VWHUPHNWHGLU������
$QNHWLQ�LON�E|O�P�Q�Q�WDPDPHQ�FHYDSODQGÕUÕOPDVÕQÕQ�DUGÕQ�
GDQ�� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� oDOÕúPD\D� NDWÕODQ� �QLYHUVLWH�
|÷UHQFLOHULQLQ�|Q�GLúOHULQH�DSOLNDW|U�\DUGÕPÕ�LOH�SODN�ER\DVÕ�
X\JXODQDUDN� �3ODTXH� 7HVW�� ,YRFODU�9LYDGHQW�� /LHFKWHQVWHLQ��
GLú� KHNLPOL÷LQGH� PDWHU\DOOHULQ� SROLPHUL]DV\RQX� DPDFÕ\OD�
NXOODQÕODQ� ELU� ÕúÕN� ND\QD÷Õ� LOH� |÷UHQFL\H� HO� D\QDVÕQGD�
GLúOHULQGHNL�GHQWDO�SODN�PHYFXGL\HWL�J|VWHULOPLúWLU��5HVLP�����

Resim 1.�3ODN�ER\DPDVÕQÕ�WDNLEHQ�SOD÷ÕQ�NDWÕOÕPFÕ�|÷UHQFL\H�J|VWHULOPHVL��

3ODN�PHYFXGL\HWLQLQ�J|VWHULOPHVLQL� WDNLEHQ�D÷Õ]�GLú�PRGHOL�
�]HULQGH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�IÕUoDODPDVÕ�JHUHNWL÷L�
NRQXVXQGD�D\UÕQWÕOÕ�ELU�H÷LWLP�YHULOPLúWLU��5HVLP�����

Resim 2.�.DWÕOÕPFÕ�|÷UHQFL\H�D÷Õ]�KLM\HQL�H÷LWLPL�YHULOPHVL

3ODN�PHYFXGL\HWL�J|VWHULOHQ�YH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�
IÕUoDODPDVÕ� JHUHNWL÷L� NRQXVXQGD� H÷LWLP� YHULOHQ� |÷UHQFL\H��
EDúODQJÕoWDNL�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�YH�G�ú�QFHOHULQGH�
KHUKDQJL� ELU� GH÷LúLNOL÷LQ� ROXS� ROPDGÕ÷ÕQÕ� EHOLUOHPHN� LoLQ� ��
VRUXOXN� VRQ� ELU� DQNHW� GROGXUXOPXúWXU��$QNHWLQ� WDPDPODQ�
PDVÕQÕQ�DUGÕQGDQ�|÷UHQFL\H�GLú�PDFXQX�YH�GLú�IÕUoDVÕ�KHGL\H�
HGLOPLúWLU��
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LON����VRUX\D�YHUGLNOHUL�FHYDSODU�7DEOR��¶GH�|]HWOHQPLúWLU��
g÷UHQFLOHUGHQ� ³GLúOHULQL� \DWPDGDQ� |QFH� IÕUoDODGÕ÷ÕQÕ´�
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VÕNÕQWÕ�\DúDPDGÕP�GL\H�FHYDS�YHULUNHQ��NDODQ�G|UWWH��o��LVH��n 
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EXOXQDQ�IDN�OWH��øOHWLúLP��LOH��+8�'%,�VNRUX��¶QÕQ��]HULQGH�
RODQ� �� IDN�OWHQLQ� �'Lú� +HNLPOL÷L�� P �� ������� =LUDDW�� P < 
�������0LPDUOÕN��P  ��������7HNQLN�0<2�S �������DUDVÕQGD�
NL� IDUNOÕOÕNODUGDQ� ND\QDNODQGÕ÷Õ� WHVSLW� HGLOPLúWLU�� +8�'%,�
VRUXODUÕQD� YHULOHQ� FHYDSODUGDQ� KHVDSODQDQ� VNRU� GH÷HUOHUL�
�]HULQGH��FLQVL\HWLQ��P  ���������DQQH�H÷LWLP�GXUXPXQXQ��P = 
��������EDED�H÷LWLP�GXUXPXQXQ��P  ���������DQQH�PHVOH÷LQLQ�
(P  ��������YH�EDED�PHVOH÷LQLQ��P  ��������LVWDWLVWLNVHO�RODUDN�
KHUKDQJL�ELU�DQODPOÕ�HWNLVLQLQ�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��
3ODN� ER\DPDVÕQÕ� WDNLEHQ� YHULOHQ� D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL�
VRQUDVÕ� GROGXUXODQ� DQNHWLPL]LQ� VRQ� E|O�P�QGH� |÷UHQFLOHU�
�����¶H�YDUDQ�RUDQODUGD�YHULOHQ�EX�H÷LWLPLQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
NRQXVXQGD�NHQGLOHULQL�PRWLYH�HWWL÷L��J|U�ú�YH�G�ú�QFHOHULQGH�
ROXPOX�\|QGH�GH÷LúLNOLNOHUH�QHGHQ�ROGX÷XQX�ELOGLUPLúOHUGLU�
�ùHNLO����

0DPDNOÕ�(��YH�DUN� $NG�'Lú�+HN�'�����������

��

Tablo 1.�g÷UHQFLOHULQ�LON����VRUX\D�YHUGLNOHUL�FHYDSODUÕQ�GD÷ÕOÕPÕ

<):<1̪5)
$÷Õ]� GLú� KDVWDOÕNODUÕ� G�Q\DGD� EXODúÕFÕ� ROPD\DQ� NURQLN�
KDVWDOÕNODUÕQ�HQ�\D\JÕQ�J|U�OHQL�ROXS��J|U�OPH�VÕNOÕ÷Õ�ELUH\�
YH� WRSOXP� �]HULQGHNL� ROXPVX]� HWNLOHUL� YH� FLGGL�PLNWDUGDNL�
WHGDYL�JLGHUOHUL�VHEHEL\OH�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU��
hONHPL]�LoLQ�GH�D÷Õ]�GLú�KDVWDOÕNODUÕ�oRN�FLGGL�ELU�KDON�VD÷OÕ÷Õ�
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ROXUODUNHQ�� =LUDDW� )DN�OWHVL� YH� 'Lú� +HNLPOL÷L� )DN�OWHVL� HQ�
\�NVHN� VNRU� GH÷HULQH� XODúDQ� �2UW��� ������ IDN�OWHOHU�
ROPXúODUGÕU�� dDOÕúPDPÕ]ÕQ� VRQXFXQGD� 'Lú� +HNLPOL÷L�
)DN�OWHVL�|÷UHQFLOHULQLQ�+8�'%,�VNRUXQXQ�GL÷HU�|÷UHQFLOHUH�
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NDGDU�oRN�LKWL\Do�GX\XOGX÷XQX�RUWD\D�NR\PDNWDGÕU��
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ABSTRACT
Objective:
7KH� DLP� RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� RUDO� DQG� GHQWDO�
KHDOWK�EHKDYLRUV�RI�WKH�VWXGHQWV�VWXG\LQJ�LQ�GLIIHUHQW�IDFXOWLHV�
RI�$NGHQL]�8QLYHUVLW\��DQG� WR� UHYHDO� WKH�GLIIHUHQFHV� LQ�RUDO�
DQG�GHQWDO�KHDOWK�EHKDYLRUV��DQG�WR�H[DPLQH�WKH�FKDQJHV� LQ�
WKHLU�WKRXJKWV�DIWHU�VKRZLQJ�WKH�WHHWK�ZLWK�SODTXH�GLVFORVLQJ�
DJHQW�

Materials and Methods:
,Q�WKH�ILUVW�SDUW�RI�WKH�TXHVWLRQQDLUH�GLUHFWHG�WR�WKH�VWXGHQWV�
ZKR� DFFHSWHG� WR� SDUWLFLSDWH� LQ� WKH� VWXG\�� WKHUH� ZHUH� ���
TXHVWLRQV�WR�FROOHFW�LQIRUPDWLRQ�DERXW�RUDO�DQG�GHQWDO�KHDOWK�
KDELWV��IROORZHG�E\�WKH�+LURVKLPD�8QLYHUVLW\�'HQWDO�%HKDY�
LRU� ,QYHQWRU\� �+8�'%,�� TXHVWLRQV� ���� TXHVWLÕQV��� 7KH�
VWXGHQW��ZKR�ZDV� VKRZQ� WKH� SUHVHQFH� RI� SODTXH� DQG� JLYHQ�
RUDO�K\JLHQH� WUDLQLQJ��KDG� WKH� ODVW�SDUW�RI� WKH�TXHVWLRQQDLUH�
FRQVLVWLQJ�RI�VL[�TXHVWLRQV�ILOOHG�LQ�WR�GHWHUPLQH�WKH�FKDQJH�LQ�
KLV�KHU�WKRXJKWV�

Results: 
$�WRWDO�RI�����XQLYHUVLW\�VWXGHQWV�IURP����GLIIHUHQW�IDFXOWLHV��
DJHG�EHWZHHQ��������PHDQ�������������������ZRPHQ���������
DQG�����PHQ���������SDUWLFLSDWHG�LQ�RXU�VWXG\�
$V�D�UHVXOW�RI�WKH�DQDO\VLV��ZKHQ�RUDO�DQG�GHQWDO�KHDOWK�EHKDY�
LRUV�DPRQJ�WKH�IDFXOWLHV�ZHUH�FRPSDUHG��VWDWLVWLFDOO\�VLJQLIL�
FDQW��P ���������UHVXOWV�ZHUH�IRXQG���0HDQ�+8�'%,�6FRUHV��
)DFXOW\�RI�&RPPXQLFDWLRQ� �������)DFXOW\�RI�6SRUWV�6FLHQFHV�
 �������)DFXOW\�RI�7KHRORJ\� �������)DFXOW\�RI�'HQWLVWU\� �
������ )DFXOW\� RI�$JULFXOWXUH�  � ������� 2Q� WKH� VFRUH� YDOXHV�
FDOFXODWHG�IURP�WKH�DQVZHUV�JLYHQ�WR�WKH�+8�'%,�TXHVWLRQV��
WKH�HIIHFW�RI�JHQGHU��P� ���������PRWKHU
V�HGXFDWLRQ�OHYHO��P 
 � �������� IDWKHU
V� HGXFDWLRQ� OHYHO� �P�  � �������� PRWKHU
V�
RFFXSDWLRQ��P� ��������DQG�IDWKHU
V�RFFXSDWLRQ��P  ��������
ZHUH�GHWHUPLQHG�WR�KDYH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�
$IWHU�SODTXH�GLVFORVLQJ��XS�WR�������RI�VWXGHQWV�UHSRUWHG�WKDW�
WKH�RUDO�K\JLHQH�HGXFDWLRQ�JLYHQ�FDXVHG�SRVLWLYH�FKDQJHV�LQ�
WKHLU�WKRXJKWV�RQ�RUDO�DQG�GHQWDO�KHDOWK�

Conclusion: 
,Q�RUGHU�WR�GHYHORS�SRVLWLYH�RUDO�KHDOWK�EHKDYLRUV�DQG�KDELWV�
RI� XQLYHUVLW\� VWXGHQWV�� DOO� DFWLYLWLHV� DERXW� SURYLGLQJ� RUDO�
KHDOWK� DZDUHQHVV� LQ� WKHLU� HGXFDWLRQDO� SHULRG� VKRXOG� EH�
VXSSRUWHG��
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VD÷OÕN� VRUXQXGXU� ����� '�Q\D� JHQHOLQGH� \�NVHN� SUHYDODQVD�
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KDVWDOÕNODUÕ�� KDVWDQÕQ� EHVOHQPHVLQLQ� ER]XOPDVÕQD�� VRV\DO�
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oÕNPDVÕQD�QHGHQ�ROXU�
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D]DOWÕODELOLU�� d�U�N� SURIODNVLVL� \DSÕODELOPHVL� LoLQ� |QFHOLNOH�
ELUH\LQ� o�U�N� ULVN� IDNW|UOHUL� GH÷HUOHQGLULOPHOLGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕQ�L\LOHúWLULOPHVL�WRSOXPD�\|QHOLN�NRUX\XFX�SURJUDP�
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NR\DFDN� GH÷HUOHQGLUPHOHULQ� \DSÕOPDVÕQÕQ�� VD÷OÕN� DOJÕVÕ� LOH�
VD÷OÕN�GDYUDQÕúÕ�DUDVÕQGDNL� LOLúNL\L�JHOLúWLUPH\H�NDWNÕ�VD÷OD��
\DFD÷Õ�G�ú�Q�OPHNWHGLU� �����%X�QHGHQOH��QLYHUVLWH�|÷UHQFL��
OHULQLQ�D÷Õ]�GLú� VD÷OÕ÷ÕQD�\|QHOLN�GDYUDQÕúODUÕ�YH�DOJÕODUÕQÕQ�
EHOLUOHQPHVL�|QHPOLGLU��

%LUH\OHUGH� D÷Õ]� VD÷OÕ÷ÕQD� \|QHOLN� ROXPOX� VD÷OÕN�
GDYUDQÕúODUÕQÕQ�JHOLúWLULOPHVLQGH�NRUX\XFX�VD÷OÕN�KL]PHWOHUL�
QLQ� |QHPLQLQ� ROGXNoD� E�\�N� ROGX÷X� XQXWXOPDPDOÕGÕU��
hQLYHUVLWH� |÷UHQFLOHUL�� WRSOXPGD� \DúD\DQ� ELUH\OHULQ� VD÷OÕN�
GDYUDQÕúODUÕQÕ� ND]DQPDODUÕQGD� VRUXPOXOXN� �VWOHQHFHN�� URO�
PRGHO� RODELOHFHN� YH� VD÷OÕN� H÷LWLPL� LoLQ� DUDFÕ� URO� �VWOHQHEL�
OHFHNWLU�� %X� QRNWDGD� PH]XQL\HW� |QFHVLQGH� D÷Õ]� VD÷OÕ÷ÕQD�
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JHUHNPHNWHGLU�� hQLYHUVLWHGHNL� W�P� E|O�POHULQ� P�IUHGDWÕQD�
H÷LWLP� V�UHVLQFH� D÷Õ]� VD÷OÕ÷ÕQÕ� JHOLúWLUPH\L� GHVWHNOH\HQ�
LoHULNOHULQ� \HUOHúWLULOPHVL� |QHULOPHNWHGLU� ����� g÷UHQFLOHUGH�
ROXPOX�D÷Õ]�GLú�VD÷OÕ÷Õ�GDYUDQÕúODUÕ�JHOLúWLUPHN�LoLQ��QLYHUVL�
WH�H÷LWLPLQGH�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�H÷LWLP�IDDOL\HWOHULQH�
\HU�YHULOPHVL�JHUHNPHNWHGLU�

'HQWDO� SODN�� GLúOHU� \D� GD� D÷Õ]� LoLQGHNL� W�P� NDWÕ� \�]H\OHU�
�]HULQH� \DSÕúDQ� EDNWHUL� WRSOXOX÷XGXU�� 'Lú� HWL� NHQDUÕQÕQ�
�]HULQGH��VXSUDJLQJLYDO��YH�GLú�HWL�NHQDUÕQÕQ�DOWÕQGD��VXEJLQ�
JLYDO��WRSODQDQ�EDNWHULOHULQ�DPRUI��\DSÕúNDQ�YH�MHODWLQ|]�ELU�
NLWOHVL� RODUDN� GD� WDQÕPODQDELOPHNWHGLU� �����'HQWDO� SODN�� GLú�
KHNLPOL÷LQLQ� LNL�DQD�NRQXVX�RODQ�GLú�o�U�÷��YH�SHULRGRQWDO�
KDVWDOÕNODUÕQ�EDúODQJÕo�YH�LOHUOHPHVLQGHQ�VRUXPOXGXU��'HQWDO�
SODNWD�\HU�DODQ�EDNWHULOHU��WRNVLQOHU��HQ]LPOHU�YH�PHWDEROLWOHU�
SHULRGRQWDO� KDVWDOÕ÷ÕQ� JHOLúPHVLQGH�YH� HQIODPDWXDU� FHYDEÕQ�
EDúODPDVÕQGD� URO� R\QD\DQ�SULPHU� IDNW|UOHUGLU��%X�ELOJLOHULQ�
ÕúÕ÷ÕQGD�� GLú� KHNLPOHUL� WDUDIÕQGDQ� VD÷ODQDQ� D÷Õ]� KLM\HQL�
ELOJLOHQGLUPHVL� YH� KDVWDQÕQ� EXQODUD� X\PDVÕ� GLú� o�U�÷�� YH�
SHULRGRQWDO� KDVWDOÕNODUÕQ� |QOHQPHVL� NRQXVXQGD� |QHPOL� URO�
R\QDU� �����'LúOHU� YH� GLú� SOD÷Õ� D\QÕ� UHQJH� VDKLS� ROGX÷X� LoLQ�
X]DNODúWÕUÕOPDVÕ� ]RU� YH� GLNNDW� JHUHNWLUHQ� ELU� LúOHPGLU�� %X�
VRUXQX� o|]PH\H� oDOÕúDQ� SODN� ER\DPD� DMDQODUÕ� ���� \�]\ÕOÕQ�
EDúODUÕQGDQ�EHUL�NXOODQÕOPDNWDGÕU������dDOÕúPDODU�GLú�SOD÷ÕQÕQ�
SURIHV\RQHO� WHVSLWL� LoLQ� SODN� ER\D\ÕFÕ� DMDQODUÕQ� NXOODQÕPÕQÕ�
GHVWHNOHPHNWHGLU� ����� 'Lú� SOD÷ÕQÕQ� J|VWHULOPHVL�� KDVWDQÕQ�
NHQGL� NHQGLQH� JHUoHNOHúWLUGL÷L� D÷Õ]� GLú� KLM\HQLQH� UHKEHUOLN�
HGHUHN�� KDVWDQÕQ� H÷LWLPLQGH�YH�PRWLYDV\RQXQGD� L\LOHúPHOHU�
VD÷OD\DELOLU�����

$QFDN�� HULúLOHELOLU� ND\QDNODUGDQ� \DSÕODQ� WDUDPDODUGD� WHVSLW�
HGLOHQ� oDOÕúPDODUGD� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú�
VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQLQ� oHúLWOL� HWNHQOHUH� ED÷OÕ�
RODUDN� GH÷LúLNOLNOHU� J|VWHUGL÷L� ELOGLULOPHNOH� ELUOLNWH� ��������
GHQWDO�SOD÷ÕQ�J|VWHULOPHVL�LOH�NRPELQH�YHULOHQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
H÷LWLPOHULQLQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú� VD÷OÕ÷Õ�
GDYUDQÕú�YH�G�ú�QFHOHULQH�RODQ�HWNLVLQL�GH÷HUOHQGLUHQ�KHUKDQ�
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\H� J|VWHULOPHVLQL� WDNLEHQ� G�ú�QFHOHULQGHNL� GH÷LúLPLQ�
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+HNLPOL÷L�g]HO�dDOÕúPD�0RG�O�� �&'+������3URMHVL�RODUDN�
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FLVLQLQ�� WRSOXPD� \|QHOLN� D÷Õ]� GLú� VD÷OÕ÷Õ� KL]PHWOHULQLQ�
SUHQVLSOHULQL�DQODPDVÕ��SODQODPDVÕ�YH�X\JXODPDVÕ��SODN�YH�GLú�
o�U�NOHUL� DUDVÕQGDNL� NRUHODV\RQX� NXUDELOPHVL�� ELUH\OHUH�
X\JXQ�D÷Õ]�EDNÕP�PHWRWODUÕQÕ�WHVSLW�HGHELOPHVL��WRSOXPODUGD�
NL�D÷Õ]�GLú�VD÷OÕ÷Õ�VHYL\HVL�YH�ELOLQFL�KDNNÕQGD�ELOJL�YH�WHFU�EH�
HGLQPHVL�KHGHIOHQPLúWLU��
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oDOÕúPD�GÕúÕ�EÕUDNÕOPÕúWÕU�

>MZQ�<WXTIUI�)ZItTIZÜ�^M�=aO]TIVUI[Ü
%X�oDOÕúPD�LoLQ��LOJLOL�NXUXPODUGDQ�JHUHNOL�W�P�L]LQ�YH�RQD\�
ODUÕQ� DOÕQPDVÕQÕQ� DUGÕQGDQ�� $NGHQL]� hQLYHUVLWHVL� PHUNH]�
NDPS�V�QGH�� W�P� |÷UHQFLOHULQ� RUWDN� NXOODQÕP� DODQODUÕ� RODQ�
N�W�SKDQH��PHUNH]L�\HPHNKDQH��N�OW�U�YH�HWNLQOLN�VDORQODUÕ��
oDUúÕ�YE��DODQODUGD�VWDQWODU�NXUXOPXúWXU��.XUXODQ�VWDQWODUGD��
\DSÕOPDVÕ� SODQODQDQ� H÷LWLP�YH� oDOÕúPD�KDNNÕQGD�NÕVD�JHQHO�
ELOJLOHQGLUPHOHU�\DSÕOPÕúWÕU��dDOÕúPD�YH�H÷LWLPH�NDWÕOPD\Õ�YH�
KD]ÕUODQDQ�DQNHW�IRUPXQX�GROGXUPD\Õ�NDEXO�HGHQ��QLYHUVLWH�
|÷UHQFLOHUL� oDOÕúPD\D� GDKLO� HGLOPLúWLU�� +D]ÕUODQDQ� DQNHW�
IRUPXQGD��QLYHUVLWH�|÷UHQFLVLQLQ�NLPOL÷LQL�RUWD\D�oÕNDUWDFDN�
�LVLP�VR\� LVLP��NLPOLN�QR�YE���KHUKDQJL�ELU� VRUX�EXOXQPD]�
NHQ�� FLQVL\HW�� GR÷XP� WDULKL�� NDUGHú� VD\ÕVÕ�� HEHYH\QOHULQ�
H÷LWLP�GXUXPX��RNXGX÷X�IDN�OWH�YE��VRUXODUD�\HU�YHULOPLúWLU��
7HN� VD\ID� KDOLQGHNL� DQNHWLQ� ELULQFL� E|O�P�QGH� oDOÕúPD\D�
NDWÕODQ� |÷UHQFLQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ� DOÕúNDQOÕNODUÕ� KDNNÕQGD�
ELOJL�WRSODPDN�LoLQ����DGHW�VRUX�YH�+LURúLPD�hQLYHUVLWHVL�'Lú�
'DYUDQÕú�(QYDQWHUL “Hiroshima University Dental Behaviour 
Inventory” �+8�'%,��VRUXODUÕ�\HU�DOPÕúWÕU���
+8�'%,� ��� VRUXGDQ� ROXúPDNWDGÕU� YH� EX� VRUXODU� NDWÕOÕ\R�
UXP�NDWÕOPÕ\RUXP� úHNOLQGH� FHYDSODQGÕUÕOPDNWDGÕU��+8�'%,�
|OoH÷L� VNRUODUÕ� KHVDSODQÕUNHQ�� ���������������� VRUXODUÕQD�
YHULOHQ�KHU�ELU�NDWÕOÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�YH��������������
���VRUXODUÕQD�YHULOHQ�KHU�ELU�NDWÕOPÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�
YHULOHUHN� GH÷HUOHQGLULOPHNWHGLU�� (Q� \�NVHN� +8�'%,� VNRUX�
��¶GLU� YH� \�NVHN� SXDQODU� NLúLQLQ� GDKD� L\L� D÷Õ]� VD÷OÕ÷Õ�
GDYUDQÕúÕQD�VDKLS�ROGX÷XQX�J|VWHUPHNWHGLU������
$QNHWLQ�LON�E|O�P�Q�Q�WDPDPHQ�FHYDSODQGÕUÕOPDVÕQÕQ�DUGÕQ�
GDQ�� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� oDOÕúPD\D� NDWÕODQ� �QLYHUVLWH�
|÷UHQFLOHULQLQ�|Q�GLúOHULQH�DSOLNDW|U�\DUGÕPÕ�LOH�SODN�ER\DVÕ�
X\JXODQDUDN� �3ODTXH� 7HVW�� ,YRFODU�9LYDGHQW�� /LHFKWHQVWHLQ��
GLú� KHNLPOL÷LQGH� PDWHU\DOOHULQ� SROLPHUL]DV\RQX� DPDFÕ\OD�
NXOODQÕODQ� ELU� ÕúÕN� ND\QD÷Õ� LOH� |÷UHQFL\H� HO� D\QDVÕQGD�
GLúOHULQGHNL�GHQWDO�SODN�PHYFXGL\HWL�J|VWHULOPLúWLU��5HVLP�����

Resim 1.�3ODN�ER\DPDVÕQÕ�WDNLEHQ�SOD÷ÕQ�NDWÕOÕPFÕ�|÷UHQFL\H�J|VWHULOPHVL��

��

3ODN�PHYFXGL\HWLQLQ�J|VWHULOPHVLQL� WDNLEHQ�D÷Õ]�GLú�PRGHOL�
�]HULQGH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�IÕUoDODPDVÕ�JHUHNWL÷L�
NRQXVXQGD�D\UÕQWÕOÕ�ELU�H÷LWLP�YHULOPLúWLU��5HVLP�����

Resim 2.�.DWÕOÕPFÕ�|÷UHQFL\H�D÷Õ]�KLM\HQL�H÷LWLPL�YHULOPHVL

3ODN�PHYFXGL\HWL�J|VWHULOHQ�YH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�
IÕUoDODPDVÕ� JHUHNWL÷L� NRQXVXQGD� H÷LWLP� YHULOHQ� |÷UHQFL\H��
EDúODQJÕoWDNL�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�YH�G�ú�QFHOHULQGH�
KHUKDQJL� ELU� GH÷LúLNOL÷LQ� ROXS� ROPDGÕ÷ÕQÕ� EHOLUOHPHN� LoLQ� ��
VRUXOXN� VRQ� ELU� DQNHW� GROGXUXOPXúWXU��$QNHWLQ� WDPDPODQ�
PDVÕQÕQ�DUGÕQGDQ�|÷UHQFL\H�GLú�PDFXQX�YH�GLú�IÕUoDVÕ�KHGL\H�
HGLOPLúWLU��

Verilerin Analizi
(OGH�HGLOHQ�YHULOHU�6366�SDNHW�SURJUDPÕQD��6366�������IRU�
:LQGRZV�� &KLFDJR�� ,/��$%'�� JLULOHUHN�� WDQÕPOD\ÕFÕ� LVWDWLV�
WLNOHU��PLQLPXP��PDNVLPXP��RUWDODPD��VWDQGDUW�VDSPD�YE���
JHUoHNOHúWLULOPLúWLU�� 1LFHO� �NDQWLWDWLI�� YHULOHULQ� NDUúÕODúWÕU�
PDVÕQGD�� SDUDPHWULN� NRúXOODUÕQ� VD÷ODQPDVÕ� GXUXPXQGD�

³6WXGHQW� 7´� WHVWL�� JUXSODUÕQ� WHNUDUOD\DQ� |Oo�POHULQGH�
$129$� YH� DOW� JUXS� NDUúÕODúWÕUPDODUÕQGD� LVH� 7XNH\� +6'�
oRNOX�NDUúÕODúWÕUPD�WHVWL�NXOODQÕOPÕúWÕU�
3DUDPHWULN� NRúXOODUÕQ� VD÷ODQDPDGÕ÷Õ� GXUXPODUGD�� QLWHO�
�NDOLWDWLI��YHULOHULQ�LQFHOHQPHVLQGH�YH�JUXSODUÕQ�NDUúÕODúWÕUÕO�
PDVÕQGD��.UXVNDO�:DOOLV��0DQQ�:KLWQH\�8��:LOFR[RQ�YH�NL�
NDUH� �Ȥ��� WHVWOHUL� NXOODQÕOPÕúWÕU�� 6RQXoODU� ���¶OLN� J�YHQ�
DUDOÕ÷ÕQGD��P �������DQODPOÕOÕN�G�]H\LQGH�GH÷HUOHQGLULOPLúWLU�

)ZI̫\ÜZUIVÜV�;ÜVÜZTÜTÜSTIZÜ
dDOÕúPDPÕ]D�$NGHQL]�hQLYHUVLWHVLQLQ� ELUoRN� IDUNOÕ� IDN�OWH�
VLQGHQ�� IDUNOÕ� \Dú� JUXSODUÕQGDQ� oHúLWOL� VRV\R�HNRQRPLN�
VHYL\HGH�����|÷UHQFL�NDWÕOPÕú�ROPDVÕQD�NDUúÕQ��DUDúWÕUPDQÕQ�
WHN� PHUNH]OL� ROPDVÕ� YH� EX� DUDúWÕUPDQÕQ� VRQXoODUÕQÕQ�
GHVWHNOHQPHVL� LoLQ� oRN� PHUNH]OL� ELU� oDOÕúPDQÕQ� JHUHNOLOL÷L�
DUDúWÕUPDPÕ]ÕQ�VÕQÕUOÕOÕNODUÕQGDQGÕU�

*=4/=4):
dDOÕúPD�DQNHWLPL]�WRSODP������QLYHUVLWH�|÷UHQFLVL�WDUDIÕQGDQ�
GROGXUXOPDVÕQD�NDUúÕQ��\DSÕODQ�JHQHO�GH÷HUOHQGLUPHGH��IRUP�
ODUGDNL� HNVLNOLNOHU� QHGHQL\OH� ��� DQNHW� IRUPX� oDOÕúPD� GÕúÕ�
EÕUDNÕOPÕúWÕU��6RQXo�RODUDN�oDOÕúPDPÕ]D�����D\UÕ�IDN�OWHGHQ��
\DúODUÕ�������\Dú�DUDVÕ�GH÷LúHQ��2UW�������������������NDGÕQ�
�������������HUNHN����������WRSODP������QLYHUVLWH�|÷UHQFLVL�
NDWÕOPÕúWÕU�� .DWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ�� FLQVL\HWH� J|UH�
\DúODUÕQÕQ�GD÷ÕOÕPÕ�ùHNLO� �¶GH�J|VWHULOPLú� ROXS�� NDWÕODQODUÕQ�
�oWH� LNLVLQLQ���������\DúODUÕ��������YH����\Dú�RODUDN�GH÷Lú��
PHNWHGLU��
$\UÕFD��NDWÕOÕPFÕODUÕQ�NDUGHú�VD\ÕODUÕ�ùHNLO��¶GH��HEHYH\QOHULQ�
H÷LWLP�GXUXPX�YH�PHVOHNOHUL�ùHNLO���YH��¶WH�|]HWOHQPLúWLU��

'Lú�+HNLPOL÷L�)DN�OWHVL��n  �������������+XNXN�)DN�OWHVL��n 
= ���� ������ YH� 7ÕS� )DN�OWHVL� �n = ���� ������ ROPXúWXU�
�ùHNLO�����
$QNHWH� NDWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ�
KDNNÕQGD�JHQHO�DOÕúNDQOÕN��G�ú�QFH�YH�J|U�úOHULQLQ�VRUXOGX÷X�
LON����VRUX\D�YHUGLNOHUL�FHYDSODU�7DEOR��¶GH�|]HWOHQPLúWLU��
g÷UHQFLOHUGHQ� ³GLúOHULQL� \DWPDGDQ� |QFH� IÕUoDODGÕ÷ÕQÕ´�
V|\OH\HQOHULQ� RUDQÕ� ������ LNHQ�� KHU� J�Q� IÕUoDODPÕ\RUXP�
GL\HQOHULQ�RUDQÕ�LVH�������ROPXúWXU��
dDOÕúPD\D�NDWÕODQ�|÷UHQFLOHULQ�\DNODúÕN�G|UWWH�ELUL��n = �����
�������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�KHUKDQJL�ELU�D÷UÕ�\D�GD�
VÕNÕQWÕ�\DúDPDGÕP�GL\H�FHYDS�YHULUNHQ��NDODQ�G|UWWH��o��LVH��n 
=  ������������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�LOJLOL�D÷UÕ�YH�
VÕNÕQWÕ�\DúDGÕ÷ÕQÕ�EHOLUWPLúWLU��
g÷UHQFLOHULQ� �����¶X� �n = ����� GLú� SOD÷ÕQÕ� GR÷UX� WDQÕP�
ODUNHQ�� ELOPL\RUXP� GL\HQOHULQ� RUDQÕ� ������ �n = ������ GLú�
�]HULQGHNL� OHNHOHU�GL\HQOHULQ�RUDQÕ������� �n = �����YH�GLú�
o�U�÷��GL\HQOHULQ�RUDQÕ� LVH�������n = ����ROPXúWXU��$\UÕFD�
GLú�HWL�NDQDPDODUÕQÕQ�QHGHQLQL�ELOPHGL÷LQL�EHOLUWHQ�|÷UHQFLOH�
ULQ�RUDQÕ�������ROPXúWXU��'Lú�PDFXQXQGDNL�IORUXQ�GLú�PLQH�
VLQL�J�oOHQGLULFL�HWNLVLQLQ�ROGX÷XQX�ELOHQ�|÷UHQFLOHULQ�RUDQÕ�
���� �n = ����� ROPXúWXU�� g÷UHQFLOHULQ� \DUÕVÕQGDQ� ID]ODVÕ�
��������|÷�Q�DUDODUÕQGD�WDWOÕ�oLNRODWD�XQOX�PDPXO�YE��DWÕúWÕU�
PDOÕNODU� W�NHWWL÷LQL� EHOLUWPLúWLU�� 'LúOHULQLQ� NLUOL� ROPDVÕQGDQ�
UDKDWVÕ]OÕN�GX\DQ�|÷UHQFLOHULQ�RUDQÕ������¶GXU��g÷UHQFLOHULQ�
�����¶X�GLú�KHNLPLQLQ�NHQGLVLQL�ELOJLOHQGLUPHVLQGHQ�PHP�
QXQL\HW�GX\GX÷XQX�YH�PRWLYDV\RQXQXQ�DUWWÕ÷ÕQÕ�EHOLUWPLúOH�
UGLU�� +8�'%,� VRUXODUÕQD� |÷UHQFLOHULQ� YHUGL÷L� FHYDSODU� LVH�
7DEOR� �¶GH� |]HWOHQPLúWLU��$QNHWH� NDWÕODQ� |÷UHQFLOHUGHQ�� GLú�
KHNLPLQH� JLWPHNWHQ� HQGLúH� GX\DQODUÕQ� RUDQÕ� ������ �� GLú�
D÷UÕVÕ�RODQD�NDGDU�GLú�KHNLPLQH�JLWPH\HQOHULQ�RUDQÕ���������
D÷]ÕQÕQ�NRNPDVÕQGDQ�HQGLúH� HWPHGL÷LQL� V|\OH\HQOHULQ�RUDQÕ�
������YH�³GDKD�|QFH�KLo�GLúLPL�QDVÕO� IÕUoDODPDP�JHUHNWL÷L�

SURIHV\RQHO�RODUDN�EDQD�|÷UHWLOPHGL´�GL\HQOHULQ�RUDQÕ�������
RODUDN�VDSWDQPÕúWÕU��
+8�'%,�VRUXODUÕQD�YHULOHQ�FHYDSODUGDQ�KHVDSODQDQ�RUWDODPD�
VNRU�GH÷HUOHUL�ùHNLO��¶GD�J|VWHULOPLúWLU��%XQD�J|UH�HQ�G�ú�N�
VNRUD�VDKLS�IDN�OWHOHU�VÕUDVÕ�LOH�øOHWLúLP�)DN�OWHVL��2UW����������
6SRU� %LOLPOHUL� )DN�OWHVL� �2UW��� ������ YH� øODKL\DW� )DN�OWHVL�
�2UW��� ������ ROXUODUNHQ�� 'Lú� +HNLPOL÷L� )DN�OWHVL� YH� =LUDDW�
)DN�OWHVL�HQ�\�NVHN�VNRU�GH÷HULQH�XODúDQ��2UW���������IDN�O�
WHOHU�ROPXúODUGÕU��7ÕS�)DN�OWHVL�YH�6D÷OÕN�%LOLPOHUL�)DN�OWHVL�
LVH�RUWD�VÕUDODUGD�\HU�DOPÕúODUGÕU��)DN�OWHOHU�DUDVÕ�WHVSLW�HGLOHQ�
EX�IDUNOÕOÕNODUÕQ�LVWDWLVWLNVHO�RODUDN�|QHPOL�GHUHFHGH�DQODPOÕ�
ROGX÷X� WHVSLW� HGLOPLúWLU� �P �� ��������<DSÕODQ� LOHUL� LVWDWLNVHO�
DQDOL]OHU� VRQXFXQGD� IDUNOÕOÕ÷ÕQ� +8�'%,� VNRUX� HQ� G�ú�N�
EXOXQDQ�IDN�OWH��øOHWLúLP��LOH��+8�'%,�VNRUX��¶QÕQ��]HULQGH�
RODQ� �� IDN�OWHQLQ� �'Lú� +HNLPOL÷L�� P �� ������� =LUDDW�� P < 
�������0LPDUOÕN��P  ��������7HNQLN�0<2�S �������DUDVÕQGD�
NL� IDUNOÕOÕNODUGDQ� ND\QDNODQGÕ÷Õ� WHVSLW� HGLOPLúWLU�� +8�'%,�
VRUXODUÕQD� YHULOHQ� FHYDSODUGDQ� KHVDSODQDQ� VNRU� GH÷HUOHUL�
�]HULQGH��FLQVL\HWLQ��P  ���������DQQH�H÷LWLP�GXUXPXQXQ��P = 
��������EDED�H÷LWLP�GXUXPXQXQ��P  ���������DQQH�PHVOH÷LQLQ�
(P  ��������YH�EDED�PHVOH÷LQLQ��P  ��������LVWDWLVWLNVHO�RODUDN�
KHUKDQJL�ELU�DQODPOÕ�HWNLVLQLQ�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��
3ODN� ER\DPDVÕQÕ� WDNLEHQ� YHULOHQ� D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL�
VRQUDVÕ� GROGXUXODQ� DQNHWLPL]LQ� VRQ� E|O�P�QGH� |÷UHQFLOHU�
�����¶H�YDUDQ�RUDQODUGD�YHULOHQ�EX�H÷LWLPLQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
NRQXVXQGD�NHQGLOHULQL�PRWLYH�HWWL÷L��J|U�ú�YH�G�ú�QFHOHULQGH�
ROXPOX�\|QGH�GH÷LúLNOLNOHUH�QHGHQ�ROGX÷XQX�ELOGLUPLúOHUGLU�
�ùHNLO����

0DPDNOÕ�(��YH�DUN�$NG�'Lú�+HN�'�����������

Tablo 2.�g÷UHQFLOHULQ�+8�'%,�VRUXODUÕQD�YHUGL÷L�FHYDSODUÕQ�IDN�OWHOHUH�J|UH�GD÷ÕOÕPÕ
<):<1̪5)
$÷Õ]� GLú� KDVWDOÕNODUÕ� G�Q\DGD� EXODúÕFÕ� ROPD\DQ� NURQLN�
KDVWDOÕNODUÕQ�HQ�\D\JÕQ�J|U�OHQL�ROXS��J|U�OPH�VÕNOÕ÷Õ�ELUH\�
YH� WRSOXP� �]HULQGHNL� ROXPVX]� HWNLOHUL� YH� FLGGL�PLNWDUGDNL�
WHGDYL�JLGHUOHUL�VHEHEL\OH�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU��
hONHPL]�LoLQ�GH�D÷Õ]�GLú�KDVWDOÕNODUÕ�oRN�FLGGL�ELU�KDON�VD÷OÕ÷Õ�
SUREOHPLGLU� YH� oRN� E�\�N� ELU� VD÷OÕN� \�N�� ROXúWXUPDNWDGÕU�
�������
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVLQLQ�IDUNOÕ�IDN�OWH��
OHULQGH�RNX\DQ�|÷UHQFLOHULQLQ�D÷Õ]�EDNÕPÕ�NRQXVXQGDNL�ELOJL��
G�ú�QFH� YH� DOÕúNDQOÕN� IDUNOÕOÕNODUÕQÕQ� RUWD\D� NRQPDVÕ� YH�
GLúOHUGHNL�SOD÷ÕQ�ER\DPD�DMDQODUÕ�LOH�J|VWHULOPHVL�YH�YHULOHQ�
D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL� VRQXFXQGDNL� GH÷LúLPLQ� GH÷HUOHQGL��
ULOPHVLGLU��
$NGHQL]�hQLYHUVLWHVL��7�UNL\H¶QLQ�EDúOÕFD� WXUL]P�úHKUL�RODQ�
YH�\HUOL�\DEDQFÕ�ELUoRN�NLúL\L�PLVDILU�HGHQ�$QWDO\D�LOLQGH�\HU�
DODQ� GHYOHWH� DLW� ELU� �QLYHUVLWHGLU��$NGHQL]� hQLYHUVLWHVLQGH�
|÷UHQLP�J|UHQ�|÷UHQFLOHU���QLYHUVLWH�VÕQDYÕQGD�EDúDUÕOÕ�RODUDN�
EHOOL� ELU� \�]GHOLN� GLOLPH� JLUHELOHQ�� �ONHPL]LQ� IDUNOÕ�
FR÷UDI\DODUÕQGDQ��N�OW�UOHULQGHQ�YH�VRV\R�HNRQRPLN�G�]H\�
OHULQGHQ� JHOHQ� |÷UHQFLOHUGLU�� %X� EDNÕPGDQ� GH÷HUOHQGL�
ULOGL÷LQGH� $NGHQL]� hQLYHUVLWHVL� oDOÕúPDPÕ]� LoLQ� LGHDO�
|]HOOLNOHUH� VDKLS� ELU� oDOÕúPD� HYUHQL� ROXúWXUPDNWDGÕU��$QFDN�
oDOÕúPDPÕ]�VDGHFH�PHUNH]�NDPS�V�E�Q\HVLQGH�EXOXQDQ�RUWDN�
NXOODQÕP�DODQODUÕQGD�JHUoHNOHúWLULOGL÷L�LoLQ���QLYHUVLWH�E�Q\H�
VLQGHNL� KHU� IDN�OWH\H� HúLW� úHNLOGH� XODúPD� úDQVÕ� ROPDPÕúWÕU��
$\UÕFD�oDOÕúPDPÕ]D�NDWÕOÕP�J|Q�OO�O�N�HVDVÕQD�GD\DOÕ�RODUDN�
JHUoHNOHúWLULOGL÷L� LoLQ�� oDOÕúPDPÕ]D� NDWÕODQ� |÷UHQFLOHULQ�
|÷UHQLP� J|UG�NOHUL� IDN�OWHOHULQ� GD÷ÕOÕPÕQÕQ� GHQJHOL� ROPDVÕ�
VD÷ODQDPDPÕúWÕU��%X�GXUXP�oDOÕúPDPÕ]ÕQ�HQ�|QHPOL� OLPLWD�
V\RQODUÕQGDQ� ELULVL� RODUDN� NDEXO� HGLOHELOLU�� %X� QHGHQOH�
oDOÕúPD� JUXEXPX]� NHVLWVHO� ROGX÷X� LoLQ� YH� OLVDQV� H÷LWLP�
SURJUDPODUÕ�� VRV\DO� QRUPODU�� FR÷UDIL� N|NHQ� YE�� IDUNOÕOÕNODU�
QHGHQL\OH�W�P��QLYHUVLWH�|÷UHQFLOHULQL�WHPVLO�HWPHVL�YH�NHVLQ�
RODUDN� IDN�OWHOHUH� DWIHGLOPHVL�P�PN�Q� RODPD]��%X� NRQXGD�
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ABSTRACT
Objective:
7KH� DLP� RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� RUDO� DQG� GHQWDO�
KHDOWK�EHKDYLRUV�RI�WKH�VWXGHQWV�VWXG\LQJ�LQ�GLIIHUHQW�IDFXOWLHV�
RI�$NGHQL]�8QLYHUVLW\��DQG� WR� UHYHDO� WKH�GLIIHUHQFHV� LQ�RUDO�
DQG�GHQWDO�KHDOWK�EHKDYLRUV��DQG�WR�H[DPLQH�WKH�FKDQJHV� LQ�
WKHLU�WKRXJKWV�DIWHU�VKRZLQJ�WKH�WHHWK�ZLWK�SODTXH�GLVFORVLQJ�
DJHQW�

Materials and Methods:
,Q�WKH�ILUVW�SDUW�RI�WKH�TXHVWLRQQDLUH�GLUHFWHG�WR�WKH�VWXGHQWV�
ZKR� DFFHSWHG� WR� SDUWLFLSDWH� LQ� WKH� VWXG\�� WKHUH� ZHUH� ���
TXHVWLRQV�WR�FROOHFW�LQIRUPDWLRQ�DERXW�RUDO�DQG�GHQWDO�KHDOWK�
KDELWV��IROORZHG�E\�WKH�+LURVKLPD�8QLYHUVLW\�'HQWDO�%HKDY�
LRU� ,QYHQWRU\� �+8�'%,�� TXHVWLRQV� ���� TXHVWLÕQV��� 7KH�
VWXGHQW��ZKR�ZDV� VKRZQ� WKH� SUHVHQFH� RI� SODTXH� DQG� JLYHQ�
RUDO�K\JLHQH� WUDLQLQJ��KDG� WKH� ODVW�SDUW�RI� WKH�TXHVWLRQQDLUH�
FRQVLVWLQJ�RI�VL[�TXHVWLRQV�ILOOHG�LQ�WR�GHWHUPLQH�WKH�FKDQJH�LQ�
KLV�KHU�WKRXJKWV�

Results: 
$�WRWDO�RI�����XQLYHUVLW\�VWXGHQWV�IURP����GLIIHUHQW�IDFXOWLHV��
DJHG�EHWZHHQ��������PHDQ�������������������ZRPHQ���������
DQG�����PHQ���������SDUWLFLSDWHG�LQ�RXU�VWXG\�
$V�D�UHVXOW�RI�WKH�DQDO\VLV��ZKHQ�RUDO�DQG�GHQWDO�KHDOWK�EHKDY�
LRUV�DPRQJ�WKH�IDFXOWLHV�ZHUH�FRPSDUHG��VWDWLVWLFDOO\�VLJQLIL�
FDQW��P ���������UHVXOWV�ZHUH�IRXQG���0HDQ�+8�'%,�6FRUHV��
)DFXOW\�RI�&RPPXQLFDWLRQ� �������)DFXOW\�RI�6SRUWV�6FLHQFHV�
 �������)DFXOW\�RI�7KHRORJ\� �������)DFXOW\�RI�'HQWLVWU\� �
������ )DFXOW\� RI�$JULFXOWXUH�  � ������� 2Q� WKH� VFRUH� YDOXHV�
FDOFXODWHG�IURP�WKH�DQVZHUV�JLYHQ�WR�WKH�+8�'%,�TXHVWLRQV��
WKH�HIIHFW�RI�JHQGHU��P� ���������PRWKHU
V�HGXFDWLRQ�OHYHO��P 
 � �������� IDWKHU
V� HGXFDWLRQ� OHYHO� �P�  � �������� PRWKHU
V�
RFFXSDWLRQ��P� ��������DQG�IDWKHU
V�RFFXSDWLRQ��P  ��������
ZHUH�GHWHUPLQHG�WR�KDYH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�
$IWHU�SODTXH�GLVFORVLQJ��XS�WR�������RI�VWXGHQWV�UHSRUWHG�WKDW�
WKH�RUDO�K\JLHQH�HGXFDWLRQ�JLYHQ�FDXVHG�SRVLWLYH�FKDQJHV�LQ�
WKHLU�WKRXJKWV�RQ�RUDO�DQG�GHQWDO�KHDOWK�

Conclusion: 
,Q�RUGHU�WR�GHYHORS�SRVLWLYH�RUDO�KHDOWK�EHKDYLRUV�DQG�KDELWV�
RI� XQLYHUVLW\� VWXGHQWV�� DOO� DFWLYLWLHV� DERXW� SURYLGLQJ� RUDO�
KHDOWK� DZDUHQHVV� LQ� WKHLU� HGXFDWLRQDO� SHULRG� VKRXOG� EH�
VXSSRUWHG��
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LQVDQODUÕQ� \DúDP� NDOLWHVLQL� |QHPOL� |Oo�GH� HWNLOHPHNWHGLU��
'�Q\D� 6D÷OÕN� gUJ�W�¶Q�Q� J�QFHO� YHULOHULQH� J|UH� D÷Õ]�
KDVWDOÕNODUÕ� \DNODúÕN� ���� PLO\DU� LQVDQÕ� HWNLOHPHNWHGLU� �����
'DLPL� GLúOHUGH� WHGDYL� HGLOPH\HQ� GLú� o�U�NOHUL�� “Küresel 
+DVWDOÕN� <�N�� dDOÕúPDVÕ� ����´� YHULOHULQH� J|UH� HQ� \D\JÕQ�
VD÷OÕN� VRUXQXGXU� ����� '�Q\D� JHQHOLQGH� \�NVHN� SUHYDODQVD�
VDKLS�ROPDVÕ�YH�WHGDYL�PDOL\HWLQLQ�\�NVHN�ROPDVÕ�QHGHQL\OH��
D÷Õ]�YH�GLú�KDVWDOÕNODUÕ�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU�YH�
oRN�E�\�N�ELU�VD÷OÕN�\�N��ROXúWXUPDNWDGÕU�����
$÷Õ]� GLú� VD÷OÕ÷Õ� HQIHNVL\RQ� YH� oHYUHVHO� WHKGLWOHUH� NDUúÕ�
NRUXPD� VD÷OD\DQ� NRPSOHNV� ELU� \DSÕGÕU�� $÷Õ]� GLú� VD÷OÕ÷Õ�
KDVWDOÕNODUÕ�� KDVWDQÕQ� EHVOHQPHVLQLQ� ER]XOPDVÕQD�� VRV\DO�
\DúDQWÕVÕQÕ� NÕVÕWOD\ÕS� SVLNRORMLN� RODUDN� \DúDP� NDOLWHVLQLQ�
G�úPHVLQH� YH� X]XQ� YDGHGH� JHQHO� VD÷OÕ÷ÕQÕQ� ER]XOPDVÕQD�
QHGHQ�ROXU������%LUoRN�D÷Õ]�GLú�KDVWDOÕ÷Õ�E�\�N�|Oo�GH�|QOHQH�
ELOLU� YH� HUNHQ� HYUHGH� WHGDYL� HGLOHELOLU� ROPDVÕQD� UD÷PHQ� VÕN�
UDVWODQDQ��NURQLN��JHUL�G|Q�ú�P��ROPD\DQ�VRQXoODUÕQ�RUWD\D�
oÕNPDVÕQD�QHGHQ�ROXU�

$÷Õ]� GLú� KDVWDOÕNODUÕQÕQ� \�N��� RUWDN� ULVN� IDNW|UOHULQLQ� HOH�
DOÕQDUDN� JHUoHNOHúWLULOHFHN� KDON�� VD÷OÕ÷Õ� P�GDKDOHOHUL� LOH�
D]DOWÕODELOLU�� d�U�N� SURIODNVLVL� \DSÕODELOPHVL� LoLQ� |QFHOLNOH�
ELUH\LQ� o�U�N� ULVN� IDNW|UOHUL� GH÷HUOHQGLULOPHOLGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕQ�L\LOHúWLULOPHVL�WRSOXPD�\|QHOLN�NRUX\XFX�SURJUDP�
ODUÕQ� X\JXODQPDVÕ� LOH� P�PN�QG�U�� %X� NRQXGD� |]HOOLNOH�
�QLYHUVLWH� |÷UHQFLOHULQLQ�� ROXPOX� D÷Õ]� GLú� VD÷OÕ÷Õ�
GDYUDQÕúODUÕ\OD�YH�G�ú�QFHOHUL\OH�DLOHOHULQH��DUNDGDúODUÕQD�YH�
oHYUHOHULQH� L\L� ELU� |UQHN� ROPDVÕ� EHNOHQPHNWHGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕ� JHOLúWLULFL� GDYUDQÕúODUÕQ� EHQLPVHQPHVLQGH� YH�
V�UG�U�OPHVLQGH�ELUH\OHULQ�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�DOJÕODUÕ�
|QHP�ND]DQPDNWDGÕU��hQLYHUVLWH�H÷LWLPL�V�UHVLQFH�|÷UHQFLOH�
ULQ� D÷Õ]� GLú� VD÷OÕ÷Õ� GDYUDQÕúODUÕQD� LOLúNLQ� DOJÕODUÕQÕ� RUWD\D�
NR\DFDN� GH÷HUOHQGLUPHOHULQ� \DSÕOPDVÕQÕQ�� VD÷OÕN� DOJÕVÕ� LOH�
VD÷OÕN�GDYUDQÕúÕ�DUDVÕQGDNL� LOLúNL\L�JHOLúWLUPH\H�NDWNÕ�VD÷OD��
\DFD÷Õ�G�ú�Q�OPHNWHGLU� �����%X�QHGHQOH��QLYHUVLWH�|÷UHQFL��
OHULQLQ�D÷Õ]�GLú� VD÷OÕ÷ÕQD�\|QHOLN�GDYUDQÕúODUÕ�YH�DOJÕODUÕQÕQ�
EHOLUOHQPHVL�|QHPOLGLU��

%LUH\OHUGH� D÷Õ]� VD÷OÕ÷ÕQD� \|QHOLN� ROXPOX� VD÷OÕN�
GDYUDQÕúODUÕQÕQ�JHOLúWLULOPHVLQGH�NRUX\XFX�VD÷OÕN�KL]PHWOHUL�
QLQ� |QHPLQLQ� ROGXNoD� E�\�N� ROGX÷X� XQXWXOPDPDOÕGÕU��
hQLYHUVLWH� |÷UHQFLOHUL�� WRSOXPGD� \DúD\DQ� ELUH\OHULQ� VD÷OÕN�
GDYUDQÕúODUÕQÕ� ND]DQPDODUÕQGD� VRUXPOXOXN� �VWOHQHFHN�� URO�
PRGHO� RODELOHFHN� YH� VD÷OÕN� H÷LWLPL� LoLQ� DUDFÕ� URO� �VWOHQHEL�
OHFHNWLU�� %X� QRNWDGD� PH]XQL\HW� |QFHVLQGH� D÷Õ]� VD÷OÕ÷ÕQD�

\|QHOLN� IDUNÕQGDOÕN�� WXWXP�YH�GDYUDQÕúODUÕQÕQ�GHVWHNOHQPHVL�
JHUHNPHNWHGLU�� hQLYHUVLWHGHNL� W�P� E|O�POHULQ� P�IUHGDWÕQD�
H÷LWLP� V�UHVLQFH� D÷Õ]� VD÷OÕ÷ÕQÕ� JHOLúWLUPH\L� GHVWHNOH\HQ�
LoHULNOHULQ� \HUOHúWLULOPHVL� |QHULOPHNWHGLU� ����� g÷UHQFLOHUGH�
ROXPOX�D÷Õ]�GLú�VD÷OÕ÷Õ�GDYUDQÕúODUÕ�JHOLúWLUPHN�LoLQ��QLYHUVL�
WH�H÷LWLPLQGH�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�H÷LWLP�IDDOL\HWOHULQH�
\HU�YHULOPHVL�JHUHNPHNWHGLU�

'HQWDO� SODN�� GLúOHU� \D� GD� D÷Õ]� LoLQGHNL� W�P� NDWÕ� \�]H\OHU�
�]HULQH� \DSÕúDQ� EDNWHUL� WRSOXOX÷XGXU�� 'Lú� HWL� NHQDUÕQÕQ�
�]HULQGH��VXSUDJLQJLYDO��YH�GLú�HWL�NHQDUÕQÕQ�DOWÕQGD��VXEJLQ�
JLYDO��WRSODQDQ�EDNWHULOHULQ�DPRUI��\DSÕúNDQ�YH�MHODWLQ|]�ELU�
NLWOHVL� RODUDN� GD� WDQÕPODQDELOPHNWHGLU� �����'HQWDO� SODN�� GLú�
KHNLPOL÷LQLQ� LNL�DQD�NRQXVX�RODQ�GLú�o�U�÷��YH�SHULRGRQWDO�
KDVWDOÕNODUÕQ�EDúODQJÕo�YH�LOHUOHPHVLQGHQ�VRUXPOXGXU��'HQWDO�
SODNWD�\HU�DODQ�EDNWHULOHU��WRNVLQOHU��HQ]LPOHU�YH�PHWDEROLWOHU�
SHULRGRQWDO� KDVWDOÕ÷ÕQ� JHOLúPHVLQGH�YH� HQIODPDWXDU� FHYDEÕQ�
EDúODPDVÕQGD� URO� R\QD\DQ�SULPHU� IDNW|UOHUGLU��%X�ELOJLOHULQ�
ÕúÕ÷ÕQGD�� GLú� KHNLPOHUL� WDUDIÕQGDQ� VD÷ODQDQ� D÷Õ]� KLM\HQL�
ELOJLOHQGLUPHVL� YH� KDVWDQÕQ� EXQODUD� X\PDVÕ� GLú� o�U�÷�� YH�
SHULRGRQWDO� KDVWDOÕNODUÕQ� |QOHQPHVL� NRQXVXQGD� |QHPOL� URO�
R\QDU� �����'LúOHU� YH� GLú� SOD÷Õ� D\QÕ� UHQJH� VDKLS� ROGX÷X� LoLQ�
X]DNODúWÕUÕOPDVÕ� ]RU� YH� GLNNDW� JHUHNWLUHQ� ELU� LúOHPGLU�� %X�
VRUXQX� o|]PH\H� oDOÕúDQ� SODN� ER\DPD� DMDQODUÕ� ���� \�]\ÕOÕQ�
EDúODUÕQGDQ�EHUL�NXOODQÕOPDNWDGÕU������dDOÕúPDODU�GLú�SOD÷ÕQÕQ�
SURIHV\RQHO� WHVSLWL� LoLQ� SODN� ER\D\ÕFÕ� DMDQODUÕQ� NXOODQÕPÕQÕ�
GHVWHNOHPHNWHGLU� ����� 'Lú� SOD÷ÕQÕQ� J|VWHULOPHVL�� KDVWDQÕQ�
NHQGL� NHQGLQH� JHUoHNOHúWLUGL÷L� D÷Õ]� GLú� KLM\HQLQH� UHKEHUOLN�
HGHUHN�� KDVWDQÕQ� H÷LWLPLQGH�YH�PRWLYDV\RQXQGD� L\LOHúPHOHU�
VD÷OD\DELOLU�����

$QFDN�� HULúLOHELOLU� ND\QDNODUGDQ� \DSÕODQ� WDUDPDODUGD� WHVSLW�
HGLOHQ� oDOÕúPDODUGD� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú�
VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQLQ� oHúLWOL� HWNHQOHUH� ED÷OÕ�
RODUDN� GH÷LúLNOLNOHU� J|VWHUGL÷L� ELOGLULOPHNOH� ELUOLNWH� ��������
GHQWDO�SOD÷ÕQ�J|VWHULOPHVL�LOH�NRPELQH�YHULOHQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
H÷LWLPOHULQLQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú� VD÷OÕ÷Õ�
GDYUDQÕú�YH�G�ú�QFHOHULQH�RODQ�HWNLVLQL�GH÷HUOHQGLUHQ�KHUKDQ�
JL�ELU�oDOÕúPD\D�UDVWODQPDPÕúWÕU�
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVL¶QLQ�IDUNOÕ�IDN�O�
WHOHULQGH�|÷UHQLP�J|UHQ��QLYHUVLWH�|÷UHQFLOHULQLQ�D÷Õ]�YH�GLú�
VD÷OÕ÷Õ�GDYUDQÕúODUÕQÕQ�YH�G�ú�QFHOHULQLQ�WHVSLW�HGLOPHVL��D÷Õ]�
YH� GLú� VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQGHNL� IDUNOÕOÕNODUÕQ�
RUWD\D�NRQPDVÕ�YH�SODN�ER\DVÕ�LOH�GLúOHULQGHNL�SOD÷ÕQ�|÷UHQFL�
\H� J|VWHULOPHVLQL� WDNLEHQ� G�ú�QFHOHULQGHNL� GH÷LúLPLQ�
LQFHOHQPHVLGLU�

%XQXQ�\DQÕ�VÕUD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWH-
VL������������(÷LWLP�g÷UHWLP�<ÕOÕ��%DKDU�<DUÕ\ÕOÕ��dRFXN�'Lú�
+HNLPOL÷L�g]HO�dDOÕúPD�0RG�O�� �&'+������3URMHVL�RODUDN�
JHUoHNOHúWLULOHQ�EX�oDOÕúPD\D�NDWÕODQ�GRNX]�'|QHP�,,,�|÷UHQ�
FLVLQLQ�� WRSOXPD� \|QHOLN� D÷Õ]� GLú� VD÷OÕ÷Õ� KL]PHWOHULQLQ�
SUHQVLSOHULQL�DQODPDVÕ��SODQODPDVÕ�YH�X\JXODPDVÕ��SODN�YH�GLú�
o�U�NOHUL� DUDVÕQGDNL� NRUHODV\RQX� NXUDELOPHVL�� ELUH\OHUH�
X\JXQ�D÷Õ]�EDNÕP�PHWRWODUÕQÕ�WHVSLW�HGHELOPHVL��WRSOXPODUGD�
NL�D÷Õ]�GLú�VD÷OÕ÷Õ�VHYL\HVL�YH�ELOLQFL�KDNNÕQGD�ELOJL�YH�WHFU�EH�
HGLQPHVL�KHGHIOHQPLúWLU��
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ELOJLOHQGLUPHOHU�\DSÕOPÕúWÕU��dDOÕúPD�YH�H÷LWLPH�NDWÕOPD\Õ�YH�
KD]ÕUODQDQ�DQNHW�IRUPXQX�GROGXUPD\Õ�NDEXO�HGHQ��QLYHUVLWH�
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NHQ�� FLQVL\HW�� GR÷XP� WDULKL�� NDUGHú� VD\ÕVÕ�� HEHYH\QOHULQ�
H÷LWLP�GXUXPX��RNXGX÷X�IDN�OWH�YE��VRUXODUD�\HU�YHULOPLúWLU��
7HN� VD\ID� KDOLQGHNL� DQNHWLQ� ELULQFL� E|O�P�QGH� oDOÕúPD\D�
NDWÕODQ� |÷UHQFLQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ� DOÕúNDQOÕNODUÕ� KDNNÕQGD�
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GDQ�� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� oDOÕúPD\D� NDWÕODQ� �QLYHUVLWH�
|÷UHQFLOHULQLQ�|Q�GLúOHULQH�DSOLNDW|U�\DUGÕPÕ�LOH�SODN�ER\DVÕ�
X\JXODQDUDN� �3ODTXH� 7HVW�� ,YRFODU�9LYDGHQW�� /LHFKWHQVWHLQ��
GLú� KHNLPOL÷LQGH� PDWHU\DOOHULQ� SROLPHUL]DV\RQX� DPDFÕ\OD�
NXOODQÕODQ� ELU� ÕúÕN� ND\QD÷Õ� LOH� |÷UHQFL\H� HO� D\QDVÕQGD�
GLúOHULQGHNL�GHQWDO�SODN�PHYFXGL\HWL�J|VWHULOPLúWLU��5HVLP�����

Resim 1.�3ODN�ER\DPDVÕQÕ�WDNLEHQ�SOD÷ÕQ�NDWÕOÕPFÕ�|÷UHQFL\H�J|VWHULOPHVL��

3ODN�PHYFXGL\HWLQLQ�J|VWHULOPHVLQL� WDNLEHQ�D÷Õ]�GLú�PRGHOL�
�]HULQGH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�IÕUoDODPDVÕ�JHUHNWL÷L�
NRQXVXQGD�D\UÕQWÕOÕ�ELU�H÷LWLP�YHULOPLúWLU��5HVLP�����

Resim 2.�.DWÕOÕPFÕ�|÷UHQFL\H�D÷Õ]�KLM\HQL�H÷LWLPL�YHULOPHVL

3ODN�PHYFXGL\HWL�J|VWHULOHQ�YH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�
IÕUoDODPDVÕ� JHUHNWL÷L� NRQXVXQGD� H÷LWLP� YHULOHQ� |÷UHQFL\H��
EDúODQJÕoWDNL�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�YH�G�ú�QFHOHULQGH�
KHUKDQJL� ELU� GH÷LúLNOL÷LQ� ROXS� ROPDGÕ÷ÕQÕ� EHOLUOHPHN� LoLQ� ��
VRUXOXN� VRQ� ELU� DQNHW� GROGXUXOPXúWXU��$QNHWLQ� WDPDPODQ�
PDVÕQÕQ�DUGÕQGDQ�|÷UHQFL\H�GLú�PDFXQX�YH�GLú�IÕUoDVÕ�KHGL\H�
HGLOPLúWLU��
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WLNOHU��PLQLPXP��PDNVLPXP��RUWDODPD��VWDQGDUW�VDSPD�YE���
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PDVÕQGD�� SDUDPHWULN� NRúXOODUÕQ� VD÷ODQPDVÕ� GXUXPXQGD�

³6WXGHQW� 7´� WHVWL�� JUXSODUÕQ� WHNUDUOD\DQ� |Oo�POHULQGH�
$129$� YH� DOW� JUXS� NDUúÕODúWÕUPDODUÕQGD� LVH� 7XNH\� +6'�
oRNOX�NDUúÕODúWÕUPD�WHVWL�NXOODQÕOPÕúWÕU�
3DUDPHWULN� NRúXOODUÕQ� VD÷ODQDPDGÕ÷Õ� GXUXPODUGD�� QLWHO�
�NDOLWDWLI��YHULOHULQ�LQFHOHQPHVLQGH�YH�JUXSODUÕQ�NDUúÕODúWÕUÕO�
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NDUH� �Ȥ��� WHVWOHUL� NXOODQÕOPÕúWÕU�� 6RQXoODU� ���¶OLN� J�YHQ�
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)ZI̫\ÜZUIVÜV�;ÜVÜZTÜTÜSTIZÜ
dDOÕúPDPÕ]D�$NGHQL]�hQLYHUVLWHVLQLQ� ELUoRN� IDUNOÕ� IDN�OWH�
VLQGHQ�� IDUNOÕ� \Dú� JUXSODUÕQGDQ� oHúLWOL� VRV\R�HNRQRPLN�
VHYL\HGH�����|÷UHQFL�NDWÕOPÕú�ROPDVÕQD�NDUúÕQ��DUDúWÕUPDQÕQ�
WHN� PHUNH]OL� ROPDVÕ� YH� EX� DUDúWÕUPDQÕQ� VRQXoODUÕQÕQ�
GHVWHNOHQPHVL� LoLQ� oRN� PHUNH]OL� ELU� oDOÕúPDQÕQ� JHUHNOLOL÷L�
DUDúWÕUPDPÕ]ÕQ�VÕQÕUOÕOÕNODUÕQGDQGÕU�

*=4/=4):
dDOÕúPD�DQNHWLPL]�WRSODP������QLYHUVLWH�|÷UHQFLVL�WDUDIÕQGDQ�
GROGXUXOPDVÕQD�NDUúÕQ��\DSÕODQ�JHQHO�GH÷HUOHQGLUPHGH��IRUP�
ODUGDNL� HNVLNOLNOHU� QHGHQL\OH� ��� DQNHW� IRUPX� oDOÕúPD� GÕúÕ�
EÕUDNÕOPÕúWÕU��6RQXo�RODUDN�oDOÕúPDPÕ]D�����D\UÕ�IDN�OWHGHQ��
\DúODUÕ�������\Dú�DUDVÕ�GH÷LúHQ��2UW�������������������NDGÕQ�
�������������HUNHN����������WRSODP������QLYHUVLWH�|÷UHQFLVL�
NDWÕOPÕúWÕU�� .DWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ�� FLQVL\HWH� J|UH�
\DúODUÕQÕQ�GD÷ÕOÕPÕ�ùHNLO� �¶GH�J|VWHULOPLú� ROXS�� NDWÕODQODUÕQ�
�oWH� LNLVLQLQ���������\DúODUÕ��������YH����\Dú�RODUDN�GH÷Lú��
PHNWHGLU��
$\UÕFD��NDWÕOÕPFÕODUÕQ�NDUGHú�VD\ÕODUÕ�ùHNLO��¶GH��HEHYH\QOHULQ�
H÷LWLP�GXUXPX�YH�PHVOHNOHUL�ùHNLO���YH��¶WH�|]HWOHQPLúWLU��

'Lú�+HNLPOL÷L�)DN�OWHVL��n  �������������+XNXN�)DN�OWHVL��n 
= ���� ������ YH� 7ÕS� )DN�OWHVL� �n = ���� ������ ROPXúWXU�
�ùHNLO�����
$QNHWH� NDWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ�
KDNNÕQGD�JHQHO�DOÕúNDQOÕN��G�ú�QFH�YH�J|U�úOHULQLQ�VRUXOGX÷X�
LON����VRUX\D�YHUGLNOHUL�FHYDSODU�7DEOR��¶GH�|]HWOHQPLúWLU��
g÷UHQFLOHUGHQ� ³GLúOHULQL� \DWPDGDQ� |QFH� IÕUoDODGÕ÷ÕQÕ´�
V|\OH\HQOHULQ� RUDQÕ� ������ LNHQ�� KHU� J�Q� IÕUoDODPÕ\RUXP�
GL\HQOHULQ�RUDQÕ�LVH�������ROPXúWXU��
dDOÕúPD\D�NDWÕODQ�|÷UHQFLOHULQ�\DNODúÕN�G|UWWH�ELUL��n = �����
�������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�KHUKDQJL�ELU�D÷UÕ�\D�GD�
VÕNÕQWÕ�\DúDPDGÕP�GL\H�FHYDS�YHULUNHQ��NDODQ�G|UWWH��o��LVH��n 
=  ������������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�LOJLOL�D÷UÕ�YH�
VÕNÕQWÕ�\DúDGÕ÷ÕQÕ�EHOLUWPLúWLU��
g÷UHQFLOHULQ� �����¶X� �n = ����� GLú� SOD÷ÕQÕ� GR÷UX� WDQÕP�
ODUNHQ�� ELOPL\RUXP� GL\HQOHULQ� RUDQÕ� ������ �n = ������ GLú�
�]HULQGHNL� OHNHOHU�GL\HQOHULQ�RUDQÕ������� �n = �����YH�GLú�
o�U�÷��GL\HQOHULQ�RUDQÕ� LVH�������n = ����ROPXúWXU��$\UÕFD�
GLú�HWL�NDQDPDODUÕQÕQ�QHGHQLQL�ELOPHGL÷LQL�EHOLUWHQ�|÷UHQFLOH�
ULQ�RUDQÕ�������ROPXúWXU��'Lú�PDFXQXQGDNL�IORUXQ�GLú�PLQH�
VLQL�J�oOHQGLULFL�HWNLVLQLQ�ROGX÷XQX�ELOHQ�|÷UHQFLOHULQ�RUDQÕ�
���� �n = ����� ROPXúWXU�� g÷UHQFLOHULQ� \DUÕVÕQGDQ� ID]ODVÕ�
��������|÷�Q�DUDODUÕQGD�WDWOÕ�oLNRODWD�XQOX�PDPXO�YE��DWÕúWÕU�
PDOÕNODU� W�NHWWL÷LQL� EHOLUWPLúWLU�� 'LúOHULQLQ� NLUOL� ROPDVÕQGDQ�
UDKDWVÕ]OÕN�GX\DQ�|÷UHQFLOHULQ�RUDQÕ������¶GXU��g÷UHQFLOHULQ�
�����¶X�GLú�KHNLPLQLQ�NHQGLVLQL�ELOJLOHQGLUPHVLQGHQ�PHP�
QXQL\HW�GX\GX÷XQX�YH�PRWLYDV\RQXQXQ�DUWWÕ÷ÕQÕ�EHOLUWPLúOH�
UGLU�� +8�'%,� VRUXODUÕQD� |÷UHQFLOHULQ� YHUGL÷L� FHYDSODU� LVH�
7DEOR� �¶GH� |]HWOHQPLúWLU��$QNHWH� NDWÕODQ� |÷UHQFLOHUGHQ�� GLú�
KHNLPLQH� JLWPHNWHQ� HQGLúH� GX\DQODUÕQ� RUDQÕ� ������ �� GLú�
D÷UÕVÕ�RODQD�NDGDU�GLú�KHNLPLQH�JLWPH\HQOHULQ�RUDQÕ���������
D÷]ÕQÕQ�NRNPDVÕQGDQ�HQGLúH� HWPHGL÷LQL� V|\OH\HQOHULQ�RUDQÕ�
������YH�³GDKD�|QFH�KLo�GLúLPL�QDVÕO� IÕUoDODPDP�JHUHNWL÷L�

SURIHV\RQHO�RODUDN�EDQD�|÷UHWLOPHGL´�GL\HQOHULQ�RUDQÕ�������
RODUDN�VDSWDQPÕúWÕU��
+8�'%,�VRUXODUÕQD�YHULOHQ�FHYDSODUGDQ�KHVDSODQDQ�RUWDODPD�
VNRU�GH÷HUOHUL�ùHNLO��¶GD�J|VWHULOPLúWLU��%XQD�J|UH�HQ�G�ú�N�
VNRUD�VDKLS�IDN�OWHOHU�VÕUDVÕ�LOH�øOHWLúLP�)DN�OWHVL��2UW����������
6SRU� %LOLPOHUL� )DN�OWHVL� �2UW��� ������ YH� øODKL\DW� )DN�OWHVL�
�2UW��� ������ ROXUODUNHQ�� 'Lú� +HNLPOL÷L� )DN�OWHVL� YH� =LUDDW�
)DN�OWHVL�HQ�\�NVHN�VNRU�GH÷HULQH�XODúDQ��2UW���������IDN�O�
WHOHU�ROPXúODUGÕU��7ÕS�)DN�OWHVL�YH�6D÷OÕN�%LOLPOHUL�)DN�OWHVL�
LVH�RUWD�VÕUDODUGD�\HU�DOPÕúODUGÕU��)DN�OWHOHU�DUDVÕ�WHVSLW�HGLOHQ�
EX�IDUNOÕOÕNODUÕQ�LVWDWLVWLNVHO�RODUDN�|QHPOL�GHUHFHGH�DQODPOÕ�
ROGX÷X� WHVSLW� HGLOPLúWLU� �P �� ��������<DSÕODQ� LOHUL� LVWDWLNVHO�
DQDOL]OHU� VRQXFXQGD� IDUNOÕOÕ÷ÕQ� +8�'%,� VNRUX� HQ� G�ú�N�
EXOXQDQ�IDN�OWH��øOHWLúLP��LOH��+8�'%,�VNRUX��¶QÕQ��]HULQGH�
RODQ� �� IDN�OWHQLQ� �'Lú� +HNLPOL÷L�� P �� ������� =LUDDW�� P < 
�������0LPDUOÕN��P  ��������7HNQLN�0<2�S �������DUDVÕQGD�
NL� IDUNOÕOÕNODUGDQ� ND\QDNODQGÕ÷Õ� WHVSLW� HGLOPLúWLU�� +8�'%,�
VRUXODUÕQD� YHULOHQ� FHYDSODUGDQ� KHVDSODQDQ� VNRU� GH÷HUOHUL�
�]HULQGH��FLQVL\HWLQ��P  ���������DQQH�H÷LWLP�GXUXPXQXQ��P = 
��������EDED�H÷LWLP�GXUXPXQXQ��P  ���������DQQH�PHVOH÷LQLQ�
(P  ��������YH�EDED�PHVOH÷LQLQ��P  ��������LVWDWLVWLNVHO�RODUDN�
KHUKDQJL�ELU�DQODPOÕ�HWNLVLQLQ�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��
3ODN� ER\DPDVÕQÕ� WDNLEHQ� YHULOHQ� D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL�
VRQUDVÕ� GROGXUXODQ� DQNHWLPL]LQ� VRQ� E|O�P�QGH� |÷UHQFLOHU�
�����¶H�YDUDQ�RUDQODUGD�YHULOHQ�EX�H÷LWLPLQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
NRQXVXQGD�NHQGLOHULQL�PRWLYH�HWWL÷L��J|U�ú�YH�G�ú�QFHOHULQGH�
ROXPOX�\|QGH�GH÷LúLNOLNOHUH�QHGHQ�ROGX÷XQX�ELOGLUPLúOHUGLU�
�ùHNLO����

<):<1̪5)
$÷Õ]� GLú� KDVWDOÕNODUÕ� G�Q\DGD� EXODúÕFÕ� ROPD\DQ� NURQLN�
KDVWDOÕNODUÕQ�HQ�\D\JÕQ�J|U�OHQL�ROXS��J|U�OPH�VÕNOÕ÷Õ�ELUH\�
YH� WRSOXP� �]HULQGHNL� ROXPVX]� HWNLOHUL� YH� FLGGL�PLNWDUGDNL�
WHGDYL�JLGHUOHUL�VHEHEL\OH�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU��
hONHPL]�LoLQ�GH�D÷Õ]�GLú�KDVWDOÕNODUÕ�oRN�FLGGL�ELU�KDON�VD÷OÕ÷Õ�
SUREOHPLGLU� YH� oRN� E�\�N� ELU� VD÷OÕN� \�N�� ROXúWXUPDNWDGÕU�
�������
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVLQLQ�IDUNOÕ�IDN�OWH��
OHULQGH�RNX\DQ�|÷UHQFLOHULQLQ�D÷Õ]�EDNÕPÕ�NRQXVXQGDNL�ELOJL��
G�ú�QFH� YH� DOÕúNDQOÕN� IDUNOÕOÕNODUÕQÕQ� RUWD\D� NRQPDVÕ� YH�
GLúOHUGHNL�SOD÷ÕQ�ER\DPD�DMDQODUÕ�LOH�J|VWHULOPHVL�YH�YHULOHQ�
D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL� VRQXFXQGDNL� GH÷LúLPLQ� GH÷HUOHQGL��
ULOPHVLGLU��
$NGHQL]�hQLYHUVLWHVL��7�UNL\H¶QLQ�EDúOÕFD� WXUL]P�úHKUL�RODQ�
YH�\HUOL�\DEDQFÕ�ELUoRN�NLúL\L�PLVDILU�HGHQ�$QWDO\D�LOLQGH�\HU�
DODQ� GHYOHWH� DLW� ELU� �QLYHUVLWHGLU��$NGHQL]� hQLYHUVLWHVLQGH�
|÷UHQLP�J|UHQ�|÷UHQFLOHU���QLYHUVLWH�VÕQDYÕQGD�EDúDUÕOÕ�RODUDN�
EHOOL� ELU� \�]GHOLN� GLOLPH� JLUHELOHQ�� �ONHPL]LQ� IDUNOÕ�
FR÷UDI\DODUÕQGDQ��N�OW�UOHULQGHQ�YH�VRV\R�HNRQRPLN�G�]H\�
OHULQGHQ� JHOHQ� |÷UHQFLOHUGLU�� %X� EDNÕPGDQ� GH÷HUOHQGL�
ULOGL÷LQGH� $NGHQL]� hQLYHUVLWHVL� oDOÕúPDPÕ]� LoLQ� LGHDO�
|]HOOLNOHUH� VDKLS� ELU� oDOÕúPD� HYUHQL� ROXúWXUPDNWDGÕU��$QFDN�
oDOÕúPDPÕ]�VDGHFH�PHUNH]�NDPS�V�E�Q\HVLQGH�EXOXQDQ�RUWDN�
NXOODQÕP�DODQODUÕQGD�JHUoHNOHúWLULOGL÷L�LoLQ���QLYHUVLWH�E�Q\H�
VLQGHNL� KHU� IDN�OWH\H� HúLW� úHNLOGH� XODúPD� úDQVÕ� ROPDPÕúWÕU��
$\UÕFD�oDOÕúPDPÕ]D�NDWÕOÕP�J|Q�OO�O�N�HVDVÕQD�GD\DOÕ�RODUDN�
JHUoHNOHúWLULOGL÷L� LoLQ�� oDOÕúPDPÕ]D� NDWÕODQ� |÷UHQFLOHULQ�
|÷UHQLP� J|UG�NOHUL� IDN�OWHOHULQ� GD÷ÕOÕPÕQÕQ� GHQJHOL� ROPDVÕ�
VD÷ODQDPDPÕúWÕU��%X�GXUXP�oDOÕúPDPÕ]ÕQ�HQ�|QHPOL� OLPLWD�
V\RQODUÕQGDQ� ELULVL� RODUDN� NDEXO� HGLOHELOLU�� %X� QHGHQOH�
oDOÕúPD� JUXEXPX]� NHVLWVHO� ROGX÷X� LoLQ� YH� OLVDQV� H÷LWLP�
SURJUDPODUÕ�� VRV\DO� QRUPODU�� FR÷UDIL� N|NHQ� YE�� IDUNOÕOÕNODU�
QHGHQL\OH�W�P��QLYHUVLWH�|÷UHQFLOHULQL�WHPVLO�HWPHVL�YH�NHVLQ�
RODUDN� IDN�OWHOHUH� DWIHGLOPHVL�P�PN�Q� RODPD]��%X� NRQXGD�
P�PN�Q� ROGX÷XQFD� VWDQGDUGL]H� HGLOPLú� úDUWODUGD�
JHUoHNOHúWLULOHFHN� RODQ�� NDSVDPOÕ� YH� X]XQ� V�UH� WDNLSOL�
oDOÕúPDODUD�LKWL\Do�ROGX÷X�RUWDGDGÕU���
+8�'%,��.DZDPXUD������WDUDIÕQGDQ�KDVWDODUÕQ�GLú�IÕUoDODPD�
NRQXVXQGDNL� GDYUDQÕúODUÕQÕ� YH� D÷Õ]� VD÷OÕ÷Õ� KDNNÕQGDNL�
G�ú�QFHOHULQL� LQFHOHPHN� LoLQ� JHOLúWLULOPLúWLU�� +8�'%,¶QÕQ�
WHNUDUODQDQ� WHVWOHUGHNL� J�YHQLUOLOL÷L� ROGXNoD� L\L� ROPDVÕQGDQ�
GROD\Õ�� VDGHFH� KDVWD\Õ� DQODPD\D� GH÷LO� D\QÕ� ]DPDQGD� NOLQLN�
VRQXoODUÕQ� WDKPLQ� HGLOPHVLQH� GH� \DUGÕPFÕ� ROPDNWDGÕU� �����
����� +8�'%,� GDKD� |QFH� NDUúÕOÕNOÕ� N�OW�UHO� NDUúÕODúWÕUPDODU�
LoLQ� -DSRQFDGDQ� øQJLOL]FH\H�� )LQFH�� dLQFH� YH� .RUHFH\H�
oHYULOPLúWLU�� %X� oHYLULOHULQ� VRQXoODUÕ� UDSRU� HGLOPLúWLU�
���������������%XQXOD�ELUOLNWH��+8�'%,¶QÕQ�7�UNoH\H�oHYULO�
HUHN� EDúDUÕ\OD� X\JXODQGÕ÷ÕQÕ� ELOGLUHQ� oDOÕúPDODU� GD� EXOXQ�
PDNWDGÕU���������
.DZDPXUD�YH�DUN������������\ÕOÕQGD��-DSRQ�YH�)LQODQGL\DOÕ�
VRQ�VÕQÕI�GLú�KHNLPOL÷L�|÷UHQFLOHULQGH�\DSWÕNODUÕ�oDOÕúPDGD���
-DSRQ�|÷UHQFLOHULQ�GDKD�L\L�D÷Õ]�EDNÕP�DOÕúNDQOÕNODUÕQD�VDKLS�
ROGXNODUÕQÕ� UDSRU� HGHUOHUNHQ�� ����� \ÕOÕQGD� -DSRQ\D�� +RQJ�
.RQJ� YH� %DWÕ� dLQ¶GH� ��� VÕQÕI� GLú� KHNLPOL÷L� |÷UHQFLOHULQGH�
\DSWÕNODUÕ� ELU� GL÷HU� oDOÕúPDGD� LVH�� D÷Õ]� EDNÕP�DOÕúNDQOÕNODUÕ�
DUDVÕQGD�DQODPOÕ�N�OW�UHO�IDUNOÕOÕNODU�WHVSLW�HWPLúOHUGLU������
hONHPL]GH�������\ÕOÕQGD�+8�'%,�NXOODQÕODUDN�ELU�JUXS�GLú�

KHNLPOL÷L� |÷UHQFLVL\OH� ����� NDGÕQ�� ���� HUNHN�� JHUoHNOHúWL��
ULOHQ�ELU�oDOÕúPDGD��|÷UHQFLOHULQ�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�
YH�WXWXPODUÕ�LOH�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�NRQXVXQGDNL�ELOJLOHUL�DUWDQ�
H÷LWLP�G�]H\L�LOH�JHOLúWL÷L�UDSRU�HGLOPLú�YH�D÷Õ]�GLú�VD÷OÕ÷ÕQÕ�
L\LOHúWLUPHN� LoLQ� GDKD� ID]OD� YH� HWNLQ� ELU� D÷Õ]� GLú� VD÷OÕ÷Õ�
H÷LWLPL�YHULOPHVL�JHUHNWL÷L�VRQXFXQD�YDUÕOPÕúWÕU������
6RQ� \ÕOODUGD�� \LQH� �ONHPL]GH� JHUoHNOHúWLULOHQ� EHQ]HU� ELU�
oDOÕúPDGD�LVH�g]NDQ�ùHQ�YH�DUN�������GLú�KHNLPOL÷L�|÷UHQFLOH�
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ABSTRACT
Objective:
7KH� DLP� RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� RUDO� DQG� GHQWDO�
KHDOWK�EHKDYLRUV�RI�WKH�VWXGHQWV�VWXG\LQJ�LQ�GLIIHUHQW�IDFXOWLHV�
RI�$NGHQL]�8QLYHUVLW\��DQG� WR� UHYHDO� WKH�GLIIHUHQFHV� LQ�RUDO�
DQG�GHQWDO�KHDOWK�EHKDYLRUV��DQG�WR�H[DPLQH�WKH�FKDQJHV�LQ�
WKHLU�WKRXJKWV�DIWHU�VKRZLQJ�WKH�WHHWK�ZLWK�SODTXH�GLVFORVLQJ�
DJHQW�

Materials and Methods:
,Q�WKH�ILUVW�SDUW�RI�WKH�TXHVWLRQQDLUH�GLUHFWHG�WR�WKH�VWXGHQWV�
ZKR� DFFHSWHG� WR� SDUWLFLSDWH� LQ� WKH� VWXG\�� WKHUH� ZHUH� ���
TXHVWLRQV�WR�FROOHFW�LQIRUPDWLRQ�DERXW�RUDO�DQG�GHQWDO�KHDOWK�
KDELWV��IROORZHG�E\�WKH�+LURVKLPD�8QLYHUVLW\�'HQWDO�%HKDY�
LRU� ,QYHQWRU\� �+8�'%,�� TXHVWLRQV� ���� TXHVWLÕQV��� 7KH�
VWXGHQW��ZKR�ZDV� VKRZQ� WKH� SUHVHQFH� RI� SODTXH� DQG� JLYHQ�
RUDO�K\JLHQH� WUDLQLQJ��KDG� WKH� ODVW�SDUW�RI� WKH�TXHVWLRQQDLUH�
FRQVLVWLQJ�RI�VL[�TXHVWLRQV�ILOOHG�LQ�WR�GHWHUPLQH�WKH�FKDQJH�LQ�
KLV�KHU�WKRXJKWV�

Results: 
$�WRWDO�RI�����XQLYHUVLW\�VWXGHQWV�IURP����GLIIHUHQW�IDFXOWLHV��
DJHG�EHWZHHQ��������PHDQ�������������������ZRPHQ���������
DQG�����PHQ���������SDUWLFLSDWHG�LQ�RXU�VWXG\�
$V�D�UHVXOW�RI�WKH�DQDO\VLV��ZKHQ�RUDO�DQG�GHQWDO�KHDOWK�EHKDY�
LRUV�DPRQJ�WKH�IDFXOWLHV�ZHUH�FRPSDUHG��VWDWLVWLFDOO\�VLJQLIL�
FDQW��P ���������UHVXOWV�ZHUH�IRXQG���0HDQ�+8�'%,�6FRUHV��
)DFXOW\�RI�&RPPXQLFDWLRQ� �������)DFXOW\�RI�6SRUWV�6FLHQFHV�
 �������)DFXOW\�RI�7KHRORJ\� �������)DFXOW\�RI�'HQWLVWU\� �
������ )DFXOW\� RI�$JULFXOWXUH�  � ������� 2Q� WKH� VFRUH� YDOXHV�
FDOFXODWHG�IURP�WKH�DQVZHUV�JLYHQ�WR�WKH�+8�'%,�TXHVWLRQV��
WKH�HIIHFW�RI�JHQGHU��P� ���������PRWKHU
V�HGXFDWLRQ�OHYHO��P 
 � �������� IDWKHU
V� HGXFDWLRQ� OHYHO� �P�  � �������� PRWKHU
V�
RFFXSDWLRQ��P� ��������DQG�IDWKHU
V�RFFXSDWLRQ��P  ��������
ZHUH�GHWHUPLQHG�WR�KDYH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�
$IWHU�SODTXH�GLVFORVLQJ��XS�WR�������RI�VWXGHQWV�UHSRUWHG�WKDW�
WKH�RUDO�K\JLHQH�HGXFDWLRQ�JLYHQ�FDXVHG�SRVLWLYH�FKDQJHV�LQ�
WKHLU�WKRXJKWV�RQ�RUDO�DQG�GHQWDO�KHDOWK�

Conclusion: 
,Q�RUGHU�WR�GHYHORS�SRVLWLYH�RUDO�KHDOWK�EHKDYLRUV�DQG�KDELWV�
RI� XQLYHUVLW\� VWXGHQWV�� DOO� DFWLYLWLHV� DERXW� SURYLGLQJ� RUDO�
KHDOWK� DZDUHQHVV� LQ� WKHLU� HGXFDWLRQDO� SHULRG� VKRXOG� EH�
VXSSRUWHG��

Key Words: 
+8�'%,��2UDO�+\JLHQH��2UDO�DQG�'HQWDO�+HDOWK�%HKDYLRUV��
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/ʈ:ʈ̪
$÷Õ]�YH�GLú�VD÷OÕ÷Õ��JHQHO�VD÷OÕ÷ÕQ�D\UÕOPD]�ELU�SDUoDVÕGÕU�YH�
LQVDQODUÕQ� \DúDP� NDOLWHVLQL� |QHPOL� |Oo�GH� HWNLOHPHNWHGLU��
'�Q\D� 6D÷OÕN� gUJ�W�¶Q�Q� J�QFHO� YHULOHULQH� J|UH� D÷Õ]�
KDVWDOÕNODUÕ� \DNODúÕN� ���� PLO\DU� LQVDQÕ� HWNLOHPHNWHGLU� �����
'DLPL� GLúOHUGH� WHGDYL� HGLOPH\HQ� GLú� o�U�NOHUL�� “Küresel 
+DVWDOÕN� <�N�� dDOÕúPDVÕ� ����´� YHULOHULQH� J|UH� HQ� \D\JÕQ�
VD÷OÕN� VRUXQXGXU� ����� '�Q\D� JHQHOLQGH� \�NVHN� SUHYDODQVD�
VDKLS�ROPDVÕ�YH�WHGDYL�PDOL\HWLQLQ�\�NVHN�ROPDVÕ�QHGHQL\OH��
D÷Õ]�YH�GLú�KDVWDOÕNODUÕ�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU�YH�
oRN�E�\�N�ELU�VD÷OÕN�\�N��ROXúWXUPDNWDGÕU�����
$÷Õ]� GLú� VD÷OÕ÷Õ� HQIHNVL\RQ� YH� oHYUHVHO� WHKGLWOHUH� NDUúÕ�
NRUXPD� VD÷OD\DQ� NRPSOHNV� ELU� \DSÕGÕU�� $÷Õ]� GLú� VD÷OÕ÷Õ�
KDVWDOÕNODUÕ�� KDVWDQÕQ� EHVOHQPHVLQLQ� ER]XOPDVÕQD�� VRV\DO�
\DúDQWÕVÕQÕ� NÕVÕWOD\ÕS� SVLNRORMLN� RODUDN� \DúDP� NDOLWHVLQLQ�
G�úPHVLQH� YH� X]XQ� YDGHGH� JHQHO� VD÷OÕ÷ÕQÕQ� ER]XOPDVÕQD�
QHGHQ�ROXU������%LUoRN�D÷Õ]�GLú�KDVWDOÕ÷Õ�E�\�N�|Oo�GH�|QOHQH�
ELOLU� YH� HUNHQ� HYUHGH� WHGDYL� HGLOHELOLU� ROPDVÕQD� UD÷PHQ� VÕN�
UDVWODQDQ��NURQLN��JHUL�G|Q�ú�P��ROPD\DQ�VRQXoODUÕQ�RUWD\D�
oÕNPDVÕQD�QHGHQ�ROXU�

$÷Õ]� GLú� KDVWDOÕNODUÕQÕQ� \�N��� RUWDN� ULVN� IDNW|UOHULQLQ� HOH�
DOÕQDUDN� JHUoHNOHúWLULOHFHN� KDON�� VD÷OÕ÷Õ� P�GDKDOHOHUL� LOH�
D]DOWÕODELOLU�� d�U�N� SURIODNVLVL� \DSÕODELOPHVL� LoLQ� |QFHOLNOH�
ELUH\LQ� o�U�N� ULVN� IDNW|UOHUL� GH÷HUOHQGLULOPHOLGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕQ�L\LOHúWLULOPHVL�WRSOXPD�\|QHOLN�NRUX\XFX�SURJUDP�
ODUÕQ� X\JXODQPDVÕ� LOH� P�PN�QG�U�� %X� NRQXGD� |]HOOLNOH�
�QLYHUVLWH� |÷UHQFLOHULQLQ�� ROXPOX� D÷Õ]� GLú� VD÷OÕ÷Õ�
GDYUDQÕúODUÕ\OD�YH�G�ú�QFHOHUL\OH�DLOHOHULQH��DUNDGDúODUÕQD�YH�
oHYUHOHULQH� L\L� ELU� |UQHN� ROPDVÕ� EHNOHQPHNWHGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕ� JHOLúWLULFL� GDYUDQÕúODUÕQ� EHQLPVHQPHVLQGH� YH�
V�UG�U�OPHVLQGH�ELUH\OHULQ�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�DOJÕODUÕ�
|QHP�ND]DQPDNWDGÕU��hQLYHUVLWH�H÷LWLPL�V�UHVLQFH�|÷UHQFLOH�
ULQ� D÷Õ]� GLú� VD÷OÕ÷Õ� GDYUDQÕúODUÕQD� LOLúNLQ� DOJÕODUÕQÕ� RUWD\D�
NR\DFDN� GH÷HUOHQGLUPHOHULQ� \DSÕOPDVÕQÕQ�� VD÷OÕN� DOJÕVÕ� LOH�
VD÷OÕN�GDYUDQÕúÕ�DUDVÕQGDNL� LOLúNL\L�JHOLúWLUPH\H�NDWNÕ�VD÷OD��
\DFD÷Õ�G�ú�Q�OPHNWHGLU� �����%X�QHGHQOH��QLYHUVLWH�|÷UHQFL��
OHULQLQ�D÷Õ]�GLú� VD÷OÕ÷ÕQD�\|QHOLN�GDYUDQÕúODUÕ�YH�DOJÕODUÕQÕQ�
EHOLUOHQPHVL�|QHPOLGLU��

%LUH\OHUGH� D÷Õ]� VD÷OÕ÷ÕQD� \|QHOLN� ROXPOX� VD÷OÕN�
GDYUDQÕúODUÕQÕQ�JHOLúWLULOPHVLQGH�NRUX\XFX�VD÷OÕN�KL]PHWOHUL�
QLQ� |QHPLQLQ� ROGXNoD� E�\�N� ROGX÷X� XQXWXOPDPDOÕGÕU��
hQLYHUVLWH� |÷UHQFLOHUL�� WRSOXPGD� \DúD\DQ� ELUH\OHULQ� VD÷OÕN�
GDYUDQÕúODUÕQÕ� ND]DQPDODUÕQGD� VRUXPOXOXN� �VWOHQHFHN�� URO�
PRGHO� RODELOHFHN� YH� VD÷OÕN� H÷LWLPL� LoLQ� DUDFÕ� URO� �VWOHQHEL�
OHFHNWLU�� %X� QRNWDGD� PH]XQL\HW� |QFHVLQGH� D÷Õ]� VD÷OÕ÷ÕQD�

\|QHOLN� IDUNÕQGDOÕN�� WXWXP�YH�GDYUDQÕúODUÕQÕQ�GHVWHNOHQPHVL�
JHUHNPHNWHGLU�� hQLYHUVLWHGHNL� W�P� E|O�POHULQ� P�IUHGDWÕQD�
H÷LWLP� V�UHVLQFH� D÷Õ]� VD÷OÕ÷ÕQÕ� JHOLúWLUPH\L� GHVWHNOH\HQ�
LoHULNOHULQ� \HUOHúWLULOPHVL� |QHULOPHNWHGLU� ����� g÷UHQFLOHUGH�
ROXPOX�D÷Õ]�GLú�VD÷OÕ÷Õ�GDYUDQÕúODUÕ�JHOLúWLUPHN�LoLQ��QLYHUVL�
WH�H÷LWLPLQGH�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�H÷LWLP�IDDOL\HWOHULQH�
\HU�YHULOPHVL�JHUHNPHNWHGLU�

'HQWDO� SODN�� GLúOHU� \D� GD� D÷Õ]� LoLQGHNL� W�P� NDWÕ� \�]H\OHU�
�]HULQH� \DSÕúDQ� EDNWHUL� WRSOXOX÷XGXU�� 'Lú� HWL� NHQDUÕQÕQ�
�]HULQGH��VXSUDJLQJLYDO��YH�GLú�HWL�NHQDUÕQÕQ�DOWÕQGD��VXEJLQ�
JLYDO��WRSODQDQ�EDNWHULOHULQ�DPRUI��\DSÕúNDQ�YH�MHODWLQ|]�ELU�
NLWOHVL� RODUDN� GD� WDQÕPODQDELOPHNWHGLU� �����'HQWDO� SODN�� GLú�
KHNLPOL÷LQLQ� LNL�DQD�NRQXVX�RODQ�GLú�o�U�÷��YH�SHULRGRQWDO�
KDVWDOÕNODUÕQ�EDúODQJÕo�YH�LOHUOHPHVLQGHQ�VRUXPOXGXU��'HQWDO�
SODNWD�\HU�DODQ�EDNWHULOHU��WRNVLQOHU��HQ]LPOHU�YH�PHWDEROLWOHU�
SHULRGRQWDO� KDVWDOÕ÷ÕQ� JHOLúPHVLQGH�YH� HQIODPDWXDU� FHYDEÕQ�
EDúODPDVÕQGD� URO� R\QD\DQ�SULPHU� IDNW|UOHUGLU��%X�ELOJLOHULQ�
ÕúÕ÷ÕQGD�� GLú� KHNLPOHUL� WDUDIÕQGDQ� VD÷ODQDQ� D÷Õ]� KLM\HQL�
ELOJLOHQGLUPHVL� YH� KDVWDQÕQ� EXQODUD� X\PDVÕ� GLú� o�U�÷�� YH�
SHULRGRQWDO� KDVWDOÕNODUÕQ� |QOHQPHVL� NRQXVXQGD� |QHPOL� URO�
R\QDU� �����'LúOHU� YH� GLú� SOD÷Õ� D\QÕ� UHQJH� VDKLS� ROGX÷X� LoLQ�
X]DNODúWÕUÕOPDVÕ� ]RU� YH� GLNNDW� JHUHNWLUHQ� ELU� LúOHPGLU�� %X�
VRUXQX� o|]PH\H� oDOÕúDQ� SODN� ER\DPD� DMDQODUÕ� ���� \�]\ÕOÕQ�
EDúODUÕQGDQ�EHUL�NXOODQÕOPDNWDGÕU������dDOÕúPDODU�GLú�SOD÷ÕQÕQ�
SURIHV\RQHO� WHVSLWL� LoLQ� SODN� ER\D\ÕFÕ� DMDQODUÕQ� NXOODQÕPÕQÕ�
GHVWHNOHPHNWHGLU� ����� 'Lú� SOD÷ÕQÕQ� J|VWHULOPHVL�� KDVWDQÕQ�
NHQGL� NHQGLQH� JHUoHNOHúWLUGL÷L� D÷Õ]� GLú� KLM\HQLQH� UHKEHUOLN�
HGHUHN�� KDVWDQÕQ� H÷LWLPLQGH�YH�PRWLYDV\RQXQGD� L\LOHúPHOHU�
VD÷OD\DELOLU�����

$QFDN�� HULúLOHELOLU� ND\QDNODUGDQ� \DSÕODQ� WDUDPDODUGD� WHVSLW�
HGLOHQ� oDOÕúPDODUGD� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú�
VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQLQ� oHúLWOL� HWNHQOHUH� ED÷OÕ�
RODUDN� GH÷LúLNOLNOHU� J|VWHUGL÷L� ELOGLULOPHNOH� ELUOLNWH� ��������
GHQWDO�SOD÷ÕQ�J|VWHULOPHVL�LOH�NRPELQH�YHULOHQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
H÷LWLPOHULQLQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú� VD÷OÕ÷Õ�
GDYUDQÕú�YH�G�ú�QFHOHULQH�RODQ�HWNLVLQL�GH÷HUOHQGLUHQ�KHUKDQ�
JL�ELU�oDOÕúPD\D�UDVWODQPDPÕúWÕU�
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVL¶QLQ�IDUNOÕ�IDN�O�
WHOHULQGH�|÷UHQLP�J|UHQ��QLYHUVLWH�|÷UHQFLOHULQLQ�D÷Õ]�YH�GLú�
VD÷OÕ÷Õ�GDYUDQÕúODUÕQÕQ�YH�G�ú�QFHOHULQLQ�WHVSLW�HGLOPHVL��D÷Õ]�
YH� GLú� VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQGHNL� IDUNOÕOÕNODUÕQ�
RUWD\D�NRQPDVÕ�YH�SODN�ER\DVÕ�LOH�GLúOHULQGHNL�SOD÷ÕQ�|÷UHQFL�
\H� J|VWHULOPHVLQL� WDNLEHQ� G�ú�QFHOHULQGHNL� GH÷LúLPLQ�
LQFHOHQPHVLGLU�

%XQXQ�\DQÕ�VÕUD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWH-
VL������������(÷LWLP�g÷UHWLP�<ÕOÕ��%DKDU�<DUÕ\ÕOÕ��dRFXN�'Lú�
+HNLPOL÷L�g]HO�dDOÕúPD�0RG�O�� �&'+������3URMHVL�RODUDN�
JHUoHNOHúWLULOHQ�EX�oDOÕúPD\D�NDWÕODQ�GRNX]�'|QHP�,,,�|÷UHQ�
FLVLQLQ�� WRSOXPD� \|QHOLN� D÷Õ]� GLú� VD÷OÕ÷Õ� KL]PHWOHULQLQ�
SUHQVLSOHULQL�DQODPDVÕ��SODQODPDVÕ�YH�X\JXODPDVÕ��SODN�YH�GLú�
o�U�NOHUL� DUDVÕQGDNL� NRUHODV\RQX� NXUDELOPHVL�� ELUH\OHUH�
X\JXQ�D÷Õ]�EDNÕP�PHWRWODUÕQÕ�WHVSLW�HGHELOPHVL��WRSOXPODUGD�
NL�D÷Õ]�GLú�VD÷OÕ÷Õ�VHYL\HVL�YH�ELOLQFL�KDNNÕQGD�ELOJL�YH�WHFU�EH�
HGLQPHVL�KHGHIOHQPLúWLU��
 

GEREÇ ve YÖNTEMLER
)ZI̫\ÜZUIVÜV�<�Z�
%X�DUDúWÕUPD�ELU�NHVLWVHO�VDKD�oDOÕúPDVÕGÕU�

)ZI̫\ÜZUI�-^ZMV�^M�lZVMSTMUQ
$NGHQL]�hQLYHUVLWHVL�IDUNOÕ�IDN�OWHOHULQGH�RNX\DQ�|÷UHQFLOH�
ULQGHQ�oDOÕúPD\D�NDWÕOPD\Õ�NDEXO�HGHQ�WRSODP�����|÷UHQFL\H�
DQNHW�X\JXODQPÕú�ROXS��YHUL� HNVLNOLNOHUL� VHEHEL\OH����DQNHW�
oDOÕúPD�GÕúÕ�EÕUDNÕOPÕúWÕU�

>MZQ�<WXTIUI�)ZItTIZÜ�^M�=aO]TIVUI[Ü
%X�oDOÕúPD�LoLQ��LOJLOL�NXUXPODUGDQ�JHUHNOL�W�P�L]LQ�YH�RQD\�
ODUÕQ� DOÕQPDVÕQÕQ� DUGÕQGDQ�� $NGHQL]� hQLYHUVLWHVL� PHUNH]�
NDPS�V�QGH�� W�P� |÷UHQFLOHULQ� RUWDN� NXOODQÕP� DODQODUÕ� RODQ�
N�W�SKDQH��PHUNH]L�\HPHNKDQH��N�OW�U�YH�HWNLQOLN�VDORQODUÕ��
oDUúÕ�YE��DODQODUGD�VWDQWODU�NXUXOPXúWXU��.XUXODQ�VWDQWODUGD��
\DSÕOPDVÕ� SODQODQDQ� H÷LWLP�YH� oDOÕúPD�KDNNÕQGD�NÕVD�JHQHO�
ELOJLOHQGLUPHOHU�\DSÕOPÕúWÕU��dDOÕúPD�YH�H÷LWLPH�NDWÕOPD\Õ�YH�
KD]ÕUODQDQ�DQNHW�IRUPXQX�GROGXUPD\Õ�NDEXO�HGHQ��QLYHUVLWH�
|÷UHQFLOHUL� oDOÕúPD\D� GDKLO� HGLOPLúWLU�� +D]ÕUODQDQ� DQNHW�
IRUPXQGD��QLYHUVLWH�|÷UHQFLVLQLQ�NLPOL÷LQL�RUWD\D�oÕNDUWDFDN�
�LVLP�VR\� LVLP��NLPOLN�QR�YE���KHUKDQJL�ELU� VRUX�EXOXQPD]�
NHQ�� FLQVL\HW�� GR÷XP� WDULKL�� NDUGHú� VD\ÕVÕ�� HEHYH\QOHULQ�
H÷LWLP�GXUXPX��RNXGX÷X�IDN�OWH�YE��VRUXODUD�\HU�YHULOPLúWLU��
7HN� VD\ID� KDOLQGHNL� DQNHWLQ� ELULQFL� E|O�P�QGH� oDOÕúPD\D�
NDWÕODQ� |÷UHQFLQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ� DOÕúNDQOÕNODUÕ� KDNNÕQGD�
ELOJL�WRSODPDN�LoLQ����DGHW�VRUX�YH�+LURúLPD�hQLYHUVLWHVL�'Lú�
'DYUDQÕú�(QYDQWHUL “Hiroshima University Dental Behaviour 
Inventory” �+8�'%,��VRUXODUÕ�\HU�DOPÕúWÕU���
+8�'%,� ��� VRUXGDQ� ROXúPDNWDGÕU� YH� EX� VRUXODU� NDWÕOÕ\R�
UXP�NDWÕOPÕ\RUXP� úHNOLQGH� FHYDSODQGÕUÕOPDNWDGÕU��+8�'%,�
|OoH÷L� VNRUODUÕ� KHVDSODQÕUNHQ�� ���������������� VRUXODUÕQD�
YHULOHQ�KHU�ELU�NDWÕOÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�YH��������������
���VRUXODUÕQD�YHULOHQ�KHU�ELU�NDWÕOPÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�
YHULOHUHN� GH÷HUOHQGLULOPHNWHGLU�� (Q� \�NVHN� +8�'%,� VNRUX�
��¶GLU� YH� \�NVHN� SXDQODU� NLúLQLQ� GDKD� L\L� D÷Õ]� VD÷OÕ÷Õ�
GDYUDQÕúÕQD�VDKLS�ROGX÷XQX�J|VWHUPHNWHGLU������
$QNHWLQ�LON�E|O�P�Q�Q�WDPDPHQ�FHYDSODQGÕUÕOPDVÕQÕQ�DUGÕQ�
GDQ�� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� oDOÕúPD\D� NDWÕODQ� �QLYHUVLWH�
|÷UHQFLOHULQLQ�|Q�GLúOHULQH�DSOLNDW|U�\DUGÕPÕ�LOH�SODN�ER\DVÕ�
X\JXODQDUDN� �3ODTXH� 7HVW�� ,YRFODU�9LYDGHQW�� /LHFKWHQVWHLQ��
GLú� KHNLPOL÷LQGH� PDWHU\DOOHULQ� SROLPHUL]DV\RQX� DPDFÕ\OD�
NXOODQÕODQ� ELU� ÕúÕN� ND\QD÷Õ� LOH� |÷UHQFL\H� HO� D\QDVÕQGD�
GLúOHULQGHNL�GHQWDO�SODN�PHYFXGL\HWL�J|VWHULOPLúWLU��5HVLP�����

Resim 1.�3ODN�ER\DPDVÕQÕ�WDNLEHQ�SOD÷ÕQ�NDWÕOÕPFÕ�|÷UHQFL\H�J|VWHULOPHVL��

��

3ODN�PHYFXGL\HWLQLQ�J|VWHULOPHVLQL� WDNLEHQ�D÷Õ]�GLú�PRGHOL�
�]HULQGH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�IÕUoDODPDVÕ�JHUHNWL÷L�
NRQXVXQGD�D\UÕQWÕOÕ�ELU�H÷LWLP�YHULOPLúWLU��5HVLP�����

Resim 2.�.DWÕOÕPFÕ�|÷UHQFL\H�D÷Õ]�KLM\HQL�H÷LWLPL�YHULOPHVL

3ODN�PHYFXGL\HWL�J|VWHULOHQ�YH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�
IÕUoDODPDVÕ� JHUHNWL÷L� NRQXVXQGD� H÷LWLP� YHULOHQ� |÷UHQFL\H��
EDúODQJÕoWDNL�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�YH�G�ú�QFHOHULQGH�
KHUKDQJL� ELU� GH÷LúLNOL÷LQ� ROXS� ROPDGÕ÷ÕQÕ� EHOLUOHPHN� LoLQ� ��
VRUXOXN� VRQ� ELU� DQNHW� GROGXUXOPXúWXU��$QNHWLQ� WDPDPODQ�
PDVÕQÕQ�DUGÕQGDQ�|÷UHQFL\H�GLú�PDFXQX�YH�GLú�IÕUoDVÕ�KHGL\H�
HGLOPLúWLU��

Verilerin Analizi
(OGH�HGLOHQ�YHULOHU�6366�SDNHW�SURJUDPÕQD��6366�������IRU�
:LQGRZV�� &KLFDJR�� ,/��$%'�� JLULOHUHN�� WDQÕPOD\ÕFÕ� LVWDWLV�
WLNOHU��PLQLPXP��PDNVLPXP��RUWDODPD��VWDQGDUW�VDSPD�YE���
JHUoHNOHúWLULOPLúWLU�� 1LFHO� �NDQWLWDWLI�� YHULOHULQ� NDUúÕODúWÕU�
PDVÕQGD�� SDUDPHWULN� NRúXOODUÕQ� VD÷ODQPDVÕ� GXUXPXQGD�

³6WXGHQW� 7´� WHVWL�� JUXSODUÕQ� WHNUDUOD\DQ� |Oo�POHULQGH�
$129$� YH� DOW� JUXS� NDUúÕODúWÕUPDODUÕQGD� LVH� 7XNH\� +6'�
oRNOX�NDUúÕODúWÕUPD�WHVWL�NXOODQÕOPÕúWÕU�
3DUDPHWULN� NRúXOODUÕQ� VD÷ODQDPDGÕ÷Õ� GXUXPODUGD�� QLWHO�
�NDOLWDWLI��YHULOHULQ�LQFHOHQPHVLQGH�YH�JUXSODUÕQ�NDUúÕODúWÕUÕO�
PDVÕQGD��.UXVNDO�:DOOLV��0DQQ�:KLWQH\�8��:LOFR[RQ�YH�NL�
NDUH� �Ȥ��� WHVWOHUL� NXOODQÕOPÕúWÕU�� 6RQXoODU� ���¶OLN� J�YHQ�
DUDOÕ÷ÕQGD��P �������DQODPOÕOÕN�G�]H\LQGH�GH÷HUOHQGLULOPLúWLU�

)ZI̫\ÜZUIVÜV�;ÜVÜZTÜTÜSTIZÜ
dDOÕúPDPÕ]D�$NGHQL]�hQLYHUVLWHVLQLQ� ELUoRN� IDUNOÕ� IDN�OWH�
VLQGHQ�� IDUNOÕ� \Dú� JUXSODUÕQGDQ� oHúLWOL� VRV\R�HNRQRPLN�
VHYL\HGH�����|÷UHQFL�NDWÕOPÕú�ROPDVÕQD�NDUúÕQ��DUDúWÕUPDQÕQ�
WHN� PHUNH]OL� ROPDVÕ� YH� EX� DUDúWÕUPDQÕQ� VRQXoODUÕQÕQ�
GHVWHNOHQPHVL� LoLQ� oRN� PHUNH]OL� ELU� oDOÕúPDQÕQ� JHUHNOLOL÷L�
DUDúWÕUPDPÕ]ÕQ�VÕQÕUOÕOÕNODUÕQGDQGÕU�

*=4/=4):
dDOÕúPD�DQNHWLPL]�WRSODP������QLYHUVLWH�|÷UHQFLVL�WDUDIÕQGDQ�
GROGXUXOPDVÕQD�NDUúÕQ��\DSÕODQ�JHQHO�GH÷HUOHQGLUPHGH��IRUP�
ODUGDNL� HNVLNOLNOHU� QHGHQL\OH� ��� DQNHW� IRUPX� oDOÕúPD� GÕúÕ�
EÕUDNÕOPÕúWÕU��6RQXo�RODUDN�oDOÕúPDPÕ]D�����D\UÕ�IDN�OWHGHQ��
\DúODUÕ�������\Dú�DUDVÕ�GH÷LúHQ��2UW�������������������NDGÕQ�
�������������HUNHN����������WRSODP������QLYHUVLWH�|÷UHQFLVL�
NDWÕOPÕúWÕU�� .DWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ�� FLQVL\HWH� J|UH�
\DúODUÕQÕQ�GD÷ÕOÕPÕ�ùHNLO� �¶GH�J|VWHULOPLú� ROXS�� NDWÕODQODUÕQ�
�oWH� LNLVLQLQ���������\DúODUÕ��������YH����\Dú�RODUDN�GH÷Lú��
PHNWHGLU��
$\UÕFD��NDWÕOÕPFÕODUÕQ�NDUGHú�VD\ÕODUÕ�ùHNLO��¶GH��HEHYH\QOHULQ�
H÷LWLP�GXUXPX�YH�PHVOHNOHUL�ùHNLO���YH��¶WH�|]HWOHQPLúWLU��

'Lú�+HNLPOL÷L�)DN�OWHVL��n  �������������+XNXN�)DN�OWHVL��n 
= ���� ������ YH� 7ÕS� )DN�OWHVL� �n = ���� ������ ROPXúWXU�
�ùHNLO�����
$QNHWH� NDWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ�
KDNNÕQGD�JHQHO�DOÕúNDQOÕN��G�ú�QFH�YH�J|U�úOHULQLQ�VRUXOGX÷X�
LON����VRUX\D�YHUGLNOHUL�FHYDSODU�7DEOR��¶GH�|]HWOHQPLúWLU��
g÷UHQFLOHUGHQ� ³GLúOHULQL� \DWPDGDQ� |QFH� IÕUoDODGÕ÷ÕQÕ´�
V|\OH\HQOHULQ� RUDQÕ� ������ LNHQ�� KHU� J�Q� IÕUoDODPÕ\RUXP�
GL\HQOHULQ�RUDQÕ�LVH�������ROPXúWXU��
dDOÕúPD\D�NDWÕODQ�|÷UHQFLOHULQ�\DNODúÕN�G|UWWH�ELUL��n = �����
�������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�KHUKDQJL�ELU�D÷UÕ�\D�GD�
VÕNÕQWÕ�\DúDPDGÕP�GL\H�FHYDS�YHULUNHQ��NDODQ�G|UWWH��o��LVH��n 
=  ������������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�LOJLOL�D÷UÕ�YH�
VÕNÕQWÕ�\DúDGÕ÷ÕQÕ�EHOLUWPLúWLU��
g÷UHQFLOHULQ� �����¶X� �n = ����� GLú� SOD÷ÕQÕ� GR÷UX� WDQÕP�
ODUNHQ�� ELOPL\RUXP� GL\HQOHULQ� RUDQÕ� ������ �n = ������ GLú�
�]HULQGHNL� OHNHOHU�GL\HQOHULQ�RUDQÕ������� �n = �����YH�GLú�
o�U�÷��GL\HQOHULQ�RUDQÕ� LVH�������n = ����ROPXúWXU��$\UÕFD�
GLú�HWL�NDQDPDODUÕQÕQ�QHGHQLQL�ELOPHGL÷LQL�EHOLUWHQ�|÷UHQFLOH�
ULQ�RUDQÕ�������ROPXúWXU��'Lú�PDFXQXQGDNL�IORUXQ�GLú�PLQH�
VLQL�J�oOHQGLULFL�HWNLVLQLQ�ROGX÷XQX�ELOHQ�|÷UHQFLOHULQ�RUDQÕ�
���� �n = ����� ROPXúWXU�� g÷UHQFLOHULQ� \DUÕVÕQGDQ� ID]ODVÕ�
��������|÷�Q�DUDODUÕQGD�WDWOÕ�oLNRODWD�XQOX�PDPXO�YE��DWÕúWÕU�
PDOÕNODU� W�NHWWL÷LQL� EHOLUWPLúWLU�� 'LúOHULQLQ� NLUOL� ROPDVÕQGDQ�
UDKDWVÕ]OÕN�GX\DQ�|÷UHQFLOHULQ�RUDQÕ������¶GXU��g÷UHQFLOHULQ�
�����¶X�GLú�KHNLPLQLQ�NHQGLVLQL�ELOJLOHQGLUPHVLQGHQ�PHP�
QXQL\HW�GX\GX÷XQX�YH�PRWLYDV\RQXQXQ�DUWWÕ÷ÕQÕ�EHOLUWPLúOH�
UGLU�� +8�'%,� VRUXODUÕQD� |÷UHQFLOHULQ� YHUGL÷L� FHYDSODU� LVH�
7DEOR� �¶GH� |]HWOHQPLúWLU��$QNHWH� NDWÕODQ� |÷UHQFLOHUGHQ�� GLú�
KHNLPLQH� JLWPHNWHQ� HQGLúH� GX\DQODUÕQ� RUDQÕ� ������ �� GLú�
D÷UÕVÕ�RODQD�NDGDU�GLú�KHNLPLQH�JLWPH\HQOHULQ�RUDQÕ���������
D÷]ÕQÕQ�NRNPDVÕQGDQ�HQGLúH� HWPHGL÷LQL� V|\OH\HQOHULQ�RUDQÕ�
������YH�³GDKD�|QFH�KLo�GLúLPL�QDVÕO� IÕUoDODPDP�JHUHNWL÷L�

SURIHV\RQHO�RODUDN�EDQD�|÷UHWLOPHGL´�GL\HQOHULQ�RUDQÕ�������
RODUDN�VDSWDQPÕúWÕU��
+8�'%,�VRUXODUÕQD�YHULOHQ�FHYDSODUGDQ�KHVDSODQDQ�RUWDODPD�
VNRU�GH÷HUOHUL�ùHNLO��¶GD�J|VWHULOPLúWLU��%XQD�J|UH�HQ�G�ú�N�
VNRUD�VDKLS�IDN�OWHOHU�VÕUDVÕ�LOH�øOHWLúLP�)DN�OWHVL��2UW����������
6SRU� %LOLPOHUL� )DN�OWHVL� �2UW��� ������ YH� øODKL\DW� )DN�OWHVL�
�2UW��� ������ ROXUODUNHQ�� 'Lú� +HNLPOL÷L� )DN�OWHVL� YH� =LUDDW�
)DN�OWHVL�HQ�\�NVHN�VNRU�GH÷HULQH�XODúDQ��2UW���������IDN�O�
WHOHU�ROPXúODUGÕU��7ÕS�)DN�OWHVL�YH�6D÷OÕN�%LOLPOHUL�)DN�OWHVL�
LVH�RUWD�VÕUDODUGD�\HU�DOPÕúODUGÕU��)DN�OWHOHU�DUDVÕ�WHVSLW�HGLOHQ�
EX�IDUNOÕOÕNODUÕQ�LVWDWLVWLNVHO�RODUDN�|QHPOL�GHUHFHGH�DQODPOÕ�
ROGX÷X� WHVSLW� HGLOPLúWLU� �P �� ��������<DSÕODQ� LOHUL� LVWDWLNVHO�
DQDOL]OHU� VRQXFXQGD� IDUNOÕOÕ÷ÕQ� +8�'%,� VNRUX� HQ� G�ú�N�
EXOXQDQ�IDN�OWH��øOHWLúLP��LOH��+8�'%,�VNRUX��¶QÕQ��]HULQGH�
RODQ� �� IDN�OWHQLQ� �'Lú� +HNLPOL÷L�� P �� ������� =LUDDW�� P < 
�������0LPDUOÕN��P  ��������7HNQLN�0<2�S �������DUDVÕQGD�
NL� IDUNOÕOÕNODUGDQ� ND\QDNODQGÕ÷Õ� WHVSLW� HGLOPLúWLU�� +8�'%,�
VRUXODUÕQD� YHULOHQ� FHYDSODUGDQ� KHVDSODQDQ� VNRU� GH÷HUOHUL�
�]HULQGH��FLQVL\HWLQ��P  ���������DQQH�H÷LWLP�GXUXPXQXQ��P = 
��������EDED�H÷LWLP�GXUXPXQXQ��P  ���������DQQH�PHVOH÷LQLQ�
(P  ��������YH�EDED�PHVOH÷LQLQ��P  ��������LVWDWLVWLNVHO�RODUDN�
KHUKDQJL�ELU�DQODPOÕ�HWNLVLQLQ�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��
3ODN� ER\DPDVÕQÕ� WDNLEHQ� YHULOHQ� D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL�
VRQUDVÕ� GROGXUXODQ� DQNHWLPL]LQ� VRQ� E|O�P�QGH� |÷UHQFLOHU�
�����¶H�YDUDQ�RUDQODUGD�YHULOHQ�EX�H÷LWLPLQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
NRQXVXQGD�NHQGLOHULQL�PRWLYH�HWWL÷L��J|U�ú�YH�G�ú�QFHOHULQGH�
ROXPOX�\|QGH�GH÷LúLNOLNOHUH�QHGHQ�ROGX÷XQX�ELOGLUPLúOHUGLU�
�ùHNLO����

<):<1̪5)
$÷Õ]� GLú� KDVWDOÕNODUÕ� G�Q\DGD� EXODúÕFÕ� ROPD\DQ� NURQLN�
KDVWDOÕNODUÕQ�HQ�\D\JÕQ�J|U�OHQL�ROXS��J|U�OPH�VÕNOÕ÷Õ�ELUH\�
YH� WRSOXP� �]HULQGHNL� ROXPVX]� HWNLOHUL� YH� FLGGL�PLNWDUGDNL�
WHGDYL�JLGHUOHUL�VHEHEL\OH�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU��
hONHPL]�LoLQ�GH�D÷Õ]�GLú�KDVWDOÕNODUÕ�oRN�FLGGL�ELU�KDON�VD÷OÕ÷Õ�
SUREOHPLGLU� YH� oRN� E�\�N� ELU� VD÷OÕN� \�N�� ROXúWXUPDNWDGÕU�
�������
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVLQLQ�IDUNOÕ�IDN�OWH��
OHULQGH�RNX\DQ�|÷UHQFLOHULQLQ�D÷Õ]�EDNÕPÕ�NRQXVXQGDNL�ELOJL��
G�ú�QFH� YH� DOÕúNDQOÕN� IDUNOÕOÕNODUÕQÕQ� RUWD\D� NRQPDVÕ� YH�
GLúOHUGHNL�SOD÷ÕQ�ER\DPD�DMDQODUÕ�LOH�J|VWHULOPHVL�YH�YHULOHQ�
D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL� VRQXFXQGDNL� GH÷LúLPLQ� GH÷HUOHQGL��
ULOPHVLGLU��
$NGHQL]�hQLYHUVLWHVL��7�UNL\H¶QLQ�EDúOÕFD� WXUL]P�úHKUL�RODQ�
YH�\HUOL�\DEDQFÕ�ELUoRN�NLúL\L�PLVDILU�HGHQ�$QWDO\D�LOLQGH�\HU�
DODQ� GHYOHWH� DLW� ELU� �QLYHUVLWHGLU��$NGHQL]� hQLYHUVLWHVLQGH�
|÷UHQLP�J|UHQ�|÷UHQFLOHU���QLYHUVLWH�VÕQDYÕQGD�EDúDUÕOÕ�RODUDN�
EHOOL� ELU� \�]GHOLN� GLOLPH� JLUHELOHQ�� �ONHPL]LQ� IDUNOÕ�
FR÷UDI\DODUÕQGDQ��N�OW�UOHULQGHQ�YH�VRV\R�HNRQRPLN�G�]H\�
OHULQGHQ� JHOHQ� |÷UHQFLOHUGLU�� %X� EDNÕPGDQ� GH÷HUOHQGL�
ULOGL÷LQGH� $NGHQL]� hQLYHUVLWHVL� oDOÕúPDPÕ]� LoLQ� LGHDO�
|]HOOLNOHUH� VDKLS� ELU� oDOÕúPD� HYUHQL� ROXúWXUPDNWDGÕU��$QFDN�
oDOÕúPDPÕ]�VDGHFH�PHUNH]�NDPS�V�E�Q\HVLQGH�EXOXQDQ�RUWDN�
NXOODQÕP�DODQODUÕQGD�JHUoHNOHúWLULOGL÷L�LoLQ���QLYHUVLWH�E�Q\H�
VLQGHNL� KHU� IDN�OWH\H� HúLW� úHNLOGH� XODúPD� úDQVÕ� ROPDPÕúWÕU��
$\UÕFD�oDOÕúPDPÕ]D�NDWÕOÕP�J|Q�OO�O�N�HVDVÕQD�GD\DOÕ�RODUDN�
JHUoHNOHúWLULOGL÷L� LoLQ�� oDOÕúPDPÕ]D� NDWÕODQ� |÷UHQFLOHULQ�
|÷UHQLP� J|UG�NOHUL� IDN�OWHOHULQ� GD÷ÕOÕPÕQÕQ� GHQJHOL� ROPDVÕ�
VD÷ODQDPDPÕúWÕU��%X�GXUXP�oDOÕúPDPÕ]ÕQ�HQ�|QHPOL� OLPLWD�
V\RQODUÕQGDQ� ELULVL� RODUDN� NDEXO� HGLOHELOLU�� %X� QHGHQOH�
oDOÕúPD� JUXEXPX]� NHVLWVHO� ROGX÷X� LoLQ� YH� OLVDQV� H÷LWLP�
SURJUDPODUÕ�� VRV\DO� QRUPODU�� FR÷UDIL� N|NHQ� YE�� IDUNOÕOÕNODU�
QHGHQL\OH�W�P��QLYHUVLWH�|÷UHQFLOHULQL�WHPVLO�HWPHVL�YH�NHVLQ�
RODUDN� IDN�OWHOHUH� DWIHGLOPHVL�P�PN�Q� RODPD]��%X� NRQXGD�
P�PN�Q� ROGX÷XQFD� VWDQGDUGL]H� HGLOPLú� úDUWODUGD�
JHUoHNOHúWLULOHFHN� RODQ�� NDSVDPOÕ� YH� X]XQ� V�UH� WDNLSOL�
oDOÕúPDODUD�LKWL\Do�ROGX÷X�RUWDGDGÕU���
+8�'%,��.DZDPXUD������WDUDIÕQGDQ�KDVWDODUÕQ�GLú�IÕUoDODPD�
NRQXVXQGDNL� GDYUDQÕúODUÕQÕ� YH� D÷Õ]� VD÷OÕ÷Õ� KDNNÕQGDNL�
G�ú�QFHOHULQL� LQFHOHPHN� LoLQ� JHOLúWLULOPLúWLU�� +8�'%,¶QÕQ�
WHNUDUODQDQ� WHVWOHUGHNL� J�YHQLUOLOL÷L� ROGXNoD� L\L� ROPDVÕQGDQ�
GROD\Õ�� VDGHFH� KDVWD\Õ� DQODPD\D� GH÷LO� D\QÕ� ]DPDQGD� NOLQLN�
VRQXoODUÕQ� WDKPLQ� HGLOPHVLQH� GH� \DUGÕPFÕ� ROPDNWDGÕU� �����
����� +8�'%,� GDKD� |QFH� NDUúÕOÕNOÕ� N�OW�UHO� NDUúÕODúWÕUPDODU�
LoLQ� -DSRQFDGDQ� øQJLOL]FH\H�� )LQFH�� dLQFH� YH� .RUHFH\H�
oHYULOPLúWLU�� %X� oHYLULOHULQ� VRQXoODUÕ� UDSRU� HGLOPLúWLU�
���������������%XQXOD�ELUOLNWH��+8�'%,¶QÕQ�7�UNoH\H�oHYULO�
HUHN� EDúDUÕ\OD� X\JXODQGÕ÷ÕQÕ� ELOGLUHQ� oDOÕúPDODU� GD� EXOXQ�
PDNWDGÕU���������
.DZDPXUD�YH�DUN������������\ÕOÕQGD��-DSRQ�YH�)LQODQGL\DOÕ�
VRQ�VÕQÕI�GLú�KHNLPOL÷L�|÷UHQFLOHULQGH�\DSWÕNODUÕ�oDOÕúPDGD���
-DSRQ�|÷UHQFLOHULQ�GDKD�L\L�D÷Õ]�EDNÕP�DOÕúNDQOÕNODUÕQD�VDKLS�
ROGXNODUÕQÕ� UDSRU� HGHUOHUNHQ�� ����� \ÕOÕQGD� -DSRQ\D�� +RQJ�
.RQJ� YH� %DWÕ� dLQ¶GH� ��� VÕQÕI� GLú� KHNLPOL÷L� |÷UHQFLOHULQGH�
\DSWÕNODUÕ� ELU� GL÷HU� oDOÕúPDGD� LVH�� D÷Õ]� EDNÕP�DOÕúNDQOÕNODUÕ�
DUDVÕQGD�DQODPOÕ�N�OW�UHO�IDUNOÕOÕNODU�WHVSLW�HWPLúOHUGLU������
hONHPL]GH�������\ÕOÕQGD�+8�'%,�NXOODQÕODUDN�ELU�JUXS�GLú�

KHNLPOL÷L� |÷UHQFLVL\OH� ����� NDGÕQ�� ���� HUNHN�� JHUoHNOHúWL��
ULOHQ�ELU�oDOÕúPDGD��|÷UHQFLOHULQ�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�
YH�WXWXPODUÕ�LOH�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�NRQXVXQGDNL�ELOJLOHUL�DUWDQ�
H÷LWLP�G�]H\L�LOH�JHOLúWL÷L�UDSRU�HGLOPLú�YH�D÷Õ]�GLú�VD÷OÕ÷ÕQÕ�
L\LOHúWLUPHN� LoLQ� GDKD� ID]OD� YH� HWNLQ� ELU� D÷Õ]� GLú� VD÷OÕ÷Õ�
H÷LWLPL�YHULOPHVL�JHUHNWL÷L�VRQXFXQD�YDUÕOPÕúWÕU������
6RQ� \ÕOODUGD�� \LQH� �ONHPL]GH� JHUoHNOHúWLULOHQ� EHQ]HU� ELU�
oDOÕúPDGD�LVH�g]NDQ�ùHQ�YH�DUN�������GLú�KHNLPOL÷L�|÷UHQFLOH�
ULQGH�H÷LWLP�VHYL\HVLQLQ�DUWPDVÕ\OD��|÷UHQFLOHULQ�GLú�IÕUoDOD�
PD� DOÕúNDQOÕNODUÕ�� RUDO� KLM\HQ� GDYUDQÕúODUÕ�� SHULRGRQWDO�
KDVWDOÕN� ELOJLOHUL� YH� EX� NRQXGDNL� WXWXP� YH� GDYUDQÕúODUÕQÕQ�
DUWWÕ÷Õ�ELOGLULOPLúWLU��
$NGHQL]�hQLYHUVLWHVLQLQ����D\UÕ�IDN�OWHVLQGH�|÷UHQLP�J|UHQ��
�����QLYHUVLWH�|÷UHQFLVL�LOH�JHUoHNOHúWLUGL÷LPL]�oDOÕúPDPÕ]GD�
+8�'%,� EDúDUÕ\OD� NXOODQÕOPÕú� YH� \DSÕODQ� GH÷HUOHQGLUPHOHU�
YH�LVWDWLVWLNVHO�DQDOL]OHU�VRQXFXQGD�IDN�OWHOHU�DUDVÕQGD�DQODP�
OÕ� IDUNOÕOÕNODU� ROGX÷X� EHOLUOHQPLúWLU�� +8�'%,� VRUXODUÕQD�
|÷UHQFLOHULQ� YHUGL÷L� FHYDSODUD� J|UH� HQ� G�ú�N� VNRUD� VDKLS�
IDN�OWHOHU�VÕUDVÕ�LOH�øOHWLúLP�)DN�OWHVL��2UW����������6SRU�%LOLP�
OHUL� )DN�OWHVL� �2UW�������� YH� øODKL\DW� )DN�OWHVL� �2UW��� ������
ROXUODUNHQ�� =LUDDW� )DN�OWHVL� YH� 'Lú� +HNLPOL÷L� )DN�OWHVL� HQ�
\�NVHN� VNRU� GH÷HULQH� XODúDQ� �2UW��� ������ IDN�OWHOHU�
ROPXúODUGÕU�� dDOÕúPDPÕ]ÕQ� VRQXFXQGD� 'Lú� +HNLPOL÷L�
)DN�OWHVL�|÷UHQFLOHULQLQ�+8�'%,�VNRUXQXQ�GL÷HU�|÷UHQFLOHUH�
J|UH� \�NVHN� ROGX÷X� L]OHQPLúWLU�� 'Lú� KHNLPOL÷L� IDN�OWHVL�
|÷UHQFLOHUL\OH� GL÷HU� IDN�OWHOHUGHNL� |÷UHQFLOHUL� NDUúÕODúWÕUDQ�
oDOÕúPDODUGD� GD� EHQ]HU� VRQXoODU� EXOXQPXúWXU� ��������� %X�
GXUXP���QLYHUVLWH�H÷LWLPL�P�IUHGDWÕQÕQ�YH�GHUV� LoHULNOHULQLQ�
D÷Õ]� EDNÕP� DOÕúNDQOÕNODUÕ� �]HULQGH� |QHPOL� |Oo�GH� URO�
R\QDGÕ÷ÕQÕ�J|VWHUPHNWHGLU�
dDOÕúPDPÕ]D�����NDGÕQ���������YH�����HUNHN���������|÷UHQ�
FL�NDWÕOPÕú�ROXS�NDGÕQ�YH�HUNHN�|÷UHQFLOHU�DUDVÕQGD�D÷Õ]�GLú�
VD÷OÕ÷ÕQD� \|QHOLN� WXWXP� G�ú�QFH� YH� GDYUDQÕúODU� DoÕVÕQGDQ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN� VDSWDQPDPÕúWÕU�
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ABSTRACT
Objective:
7KH� DLP� RI� WKLV� VWXG\� LV� WR� GHWHUPLQH� WKH� RUDO� DQG� GHQWDO�
KHDOWK�EHKDYLRUV�RI�WKH�VWXGHQWV�VWXG\LQJ�LQ�GLIIHUHQW�IDFXOWLHV�
RI�$NGHQL]�8QLYHUVLW\��DQG� WR� UHYHDO� WKH�GLIIHUHQFHV� LQ�RUDO�
DQG�GHQWDO�KHDOWK�EHKDYLRUV��DQG�WR�H[DPLQH�WKH�FKDQJHV�LQ�
WKHLU�WKRXJKWV�DIWHU�VKRZLQJ�WKH�WHHWK�ZLWK�SODTXH�GLVFORVLQJ�
DJHQW�

Materials and Methods:
,Q�WKH�ILUVW�SDUW�RI�WKH�TXHVWLRQQDLUH�GLUHFWHG�WR�WKH�VWXGHQWV�
ZKR� DFFHSWHG� WR� SDUWLFLSDWH� LQ� WKH� VWXG\�� WKHUH� ZHUH� ���
TXHVWLRQV�WR�FROOHFW�LQIRUPDWLRQ�DERXW�RUDO�DQG�GHQWDO�KHDOWK�
KDELWV��IROORZHG�E\�WKH�+LURVKLPD�8QLYHUVLW\�'HQWDO�%HKDY�
LRU� ,QYHQWRU\� �+8�'%,�� TXHVWLRQV� ���� TXHVWLÕQV��� 7KH�
VWXGHQW��ZKR�ZDV� VKRZQ� WKH� SUHVHQFH� RI� SODTXH� DQG� JLYHQ�
RUDO�K\JLHQH� WUDLQLQJ��KDG� WKH� ODVW�SDUW�RI� WKH�TXHVWLRQQDLUH�
FRQVLVWLQJ�RI�VL[�TXHVWLRQV�ILOOHG�LQ�WR�GHWHUPLQH�WKH�FKDQJH�LQ�
KLV�KHU�WKRXJKWV�

Results: 
$�WRWDO�RI�����XQLYHUVLW\�VWXGHQWV�IURP����GLIIHUHQW�IDFXOWLHV��
DJHG�EHWZHHQ��������PHDQ�������������������ZRPHQ���������
DQG�����PHQ���������SDUWLFLSDWHG�LQ�RXU�VWXG\�
$V�D�UHVXOW�RI�WKH�DQDO\VLV��ZKHQ�RUDO�DQG�GHQWDO�KHDOWK�EHKDY�
LRUV�DPRQJ�WKH�IDFXOWLHV�ZHUH�FRPSDUHG��VWDWLVWLFDOO\�VLJQLIL�
FDQW��P ���������UHVXOWV�ZHUH�IRXQG���0HDQ�+8�'%,�6FRUHV��
)DFXOW\�RI�&RPPXQLFDWLRQ� �������)DFXOW\�RI�6SRUWV�6FLHQFHV�
 �������)DFXOW\�RI�7KHRORJ\� �������)DFXOW\�RI�'HQWLVWU\� �
������ )DFXOW\� RI�$JULFXOWXUH�  � ������� 2Q� WKH� VFRUH� YDOXHV�
FDOFXODWHG�IURP�WKH�DQVZHUV�JLYHQ�WR�WKH�+8�'%,�TXHVWLRQV��
WKH�HIIHFW�RI�JHQGHU��P� ���������PRWKHU
V�HGXFDWLRQ�OHYHO��P 
 � �������� IDWKHU
V� HGXFDWLRQ� OHYHO� �P�  � �������� PRWKHU
V�
RFFXSDWLRQ��P� ��������DQG�IDWKHU
V�RFFXSDWLRQ��P  ��������
ZHUH�GHWHUPLQHG�WR�KDYH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�
$IWHU�SODTXH�GLVFORVLQJ��XS�WR�������RI�VWXGHQWV�UHSRUWHG�WKDW�
WKH�RUDO�K\JLHQH�HGXFDWLRQ�JLYHQ�FDXVHG�SRVLWLYH�FKDQJHV�LQ�
WKHLU�WKRXJKWV�RQ�RUDO�DQG�GHQWDO�KHDOWK�

Conclusion: 
,Q�RUGHU�WR�GHYHORS�SRVLWLYH�RUDO�KHDOWK�EHKDYLRUV�DQG�KDELWV�
RI� XQLYHUVLW\� VWXGHQWV�� DOO� DFWLYLWLHV� DERXW� SURYLGLQJ� RUDO�
KHDOWK� DZDUHQHVV� LQ� WKHLU� HGXFDWLRQDO� SHULRG� VKRXOG� EH�
VXSSRUWHG��
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ELOLU� YH� HUNHQ� HYUHGH� WHGDYL� HGLOHELOLU� ROPDVÕQD� UD÷PHQ� VÕN�
UDVWODQDQ��NURQLN��JHUL�G|Q�ú�P��ROPD\DQ�VRQXoODUÕQ�RUWD\D�
oÕNPDVÕQD�QHGHQ�ROXU�

$÷Õ]� GLú� KDVWDOÕNODUÕQÕQ� \�N��� RUWDN� ULVN� IDNW|UOHULQLQ� HOH�
DOÕQDUDN� JHUoHNOHúWLULOHFHN� KDON�� VD÷OÕ÷Õ� P�GDKDOHOHUL� LOH�
D]DOWÕODELOLU�� d�U�N� SURIODNVLVL� \DSÕODELOPHVL� LoLQ� |QFHOLNOH�
ELUH\LQ� o�U�N� ULVN� IDNW|UOHUL� GH÷HUOHQGLULOPHOLGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕQ�L\LOHúWLULOPHVL�WRSOXPD�\|QHOLN�NRUX\XFX�SURJUDP�
ODUÕQ� X\JXODQPDVÕ� LOH� P�PN�QG�U�� %X� NRQXGD� |]HOOLNOH�
�QLYHUVLWH� |÷UHQFLOHULQLQ�� ROXPOX� D÷Õ]� GLú� VD÷OÕ÷Õ�
GDYUDQÕúODUÕ\OD�YH�G�ú�QFHOHUL\OH�DLOHOHULQH��DUNDGDúODUÕQD�YH�
oHYUHOHULQH� L\L� ELU� |UQHN� ROPDVÕ� EHNOHQPHNWHGLU��$÷Õ]� GLú�
VD÷OÕ÷ÕQÕ� JHOLúWLULFL� GDYUDQÕúODUÕQ� EHQLPVHQPHVLQGH� YH�
V�UG�U�OPHVLQGH�ELUH\OHULQ�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�DOJÕODUÕ�
|QHP�ND]DQPDNWDGÕU��hQLYHUVLWH�H÷LWLPL�V�UHVLQFH�|÷UHQFLOH�
ULQ� D÷Õ]� GLú� VD÷OÕ÷Õ� GDYUDQÕúODUÕQD� LOLúNLQ� DOJÕODUÕQÕ� RUWD\D�
NR\DFDN� GH÷HUOHQGLUPHOHULQ� \DSÕOPDVÕQÕQ�� VD÷OÕN� DOJÕVÕ� LOH�
VD÷OÕN�GDYUDQÕúÕ�DUDVÕQGDNL� LOLúNL\L�JHOLúWLUPH\H�NDWNÕ�VD÷OD��
\DFD÷Õ�G�ú�Q�OPHNWHGLU� �����%X�QHGHQOH��QLYHUVLWH�|÷UHQFL��
OHULQLQ�D÷Õ]�GLú� VD÷OÕ÷ÕQD�\|QHOLN�GDYUDQÕúODUÕ�YH�DOJÕODUÕQÕQ�
EHOLUOHQPHVL�|QHPOLGLU��

%LUH\OHUGH� D÷Õ]� VD÷OÕ÷ÕQD� \|QHOLN� ROXPOX� VD÷OÕN�
GDYUDQÕúODUÕQÕQ�JHOLúWLULOPHVLQGH�NRUX\XFX�VD÷OÕN�KL]PHWOHUL�
QLQ� |QHPLQLQ� ROGXNoD� E�\�N� ROGX÷X� XQXWXOPDPDOÕGÕU��
hQLYHUVLWH� |÷UHQFLOHUL�� WRSOXPGD� \DúD\DQ� ELUH\OHULQ� VD÷OÕN�
GDYUDQÕúODUÕQÕ� ND]DQPDODUÕQGD� VRUXPOXOXN� �VWOHQHFHN�� URO�
PRGHO� RODELOHFHN� YH� VD÷OÕN� H÷LWLPL� LoLQ� DUDFÕ� URO� �VWOHQHEL�
OHFHNWLU�� %X� QRNWDGD� PH]XQL\HW� |QFHVLQGH� D÷Õ]� VD÷OÕ÷ÕQD�

\|QHOLN� IDUNÕQGDOÕN�� WXWXP�YH�GDYUDQÕúODUÕQÕQ�GHVWHNOHQPHVL�
JHUHNPHNWHGLU�� hQLYHUVLWHGHNL� W�P� E|O�POHULQ� P�IUHGDWÕQD�
H÷LWLP� V�UHVLQFH� D÷Õ]� VD÷OÕ÷ÕQÕ� JHOLúWLUPH\L� GHVWHNOH\HQ�
LoHULNOHULQ� \HUOHúWLULOPHVL� |QHULOPHNWHGLU� ����� g÷UHQFLOHUGH�
ROXPOX�D÷Õ]�GLú�VD÷OÕ÷Õ�GDYUDQÕúODUÕ�JHOLúWLUPHN�LoLQ��QLYHUVL�
WH�H÷LWLPLQGH�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�H÷LWLP�IDDOL\HWOHULQH�
\HU�YHULOPHVL�JHUHNPHNWHGLU�

'HQWDO� SODN�� GLúOHU� \D� GD� D÷Õ]� LoLQGHNL� W�P� NDWÕ� \�]H\OHU�
�]HULQH� \DSÕúDQ� EDNWHUL� WRSOXOX÷XGXU�� 'Lú� HWL� NHQDUÕQÕQ�
�]HULQGH��VXSUDJLQJLYDO��YH�GLú�HWL�NHQDUÕQÕQ�DOWÕQGD��VXEJLQ�
JLYDO��WRSODQDQ�EDNWHULOHULQ�DPRUI��\DSÕúNDQ�YH�MHODWLQ|]�ELU�
NLWOHVL� RODUDN� GD� WDQÕPODQDELOPHNWHGLU� �����'HQWDO� SODN�� GLú�
KHNLPOL÷LQLQ� LNL�DQD�NRQXVX�RODQ�GLú�o�U�÷��YH�SHULRGRQWDO�
KDVWDOÕNODUÕQ�EDúODQJÕo�YH�LOHUOHPHVLQGHQ�VRUXPOXGXU��'HQWDO�
SODNWD�\HU�DODQ�EDNWHULOHU��WRNVLQOHU��HQ]LPOHU�YH�PHWDEROLWOHU�
SHULRGRQWDO� KDVWDOÕ÷ÕQ� JHOLúPHVLQGH�YH� HQIODPDWXDU� FHYDEÕQ�
EDúODPDVÕQGD� URO� R\QD\DQ�SULPHU� IDNW|UOHUGLU��%X�ELOJLOHULQ�
ÕúÕ÷ÕQGD�� GLú� KHNLPOHUL� WDUDIÕQGDQ� VD÷ODQDQ� D÷Õ]� KLM\HQL�
ELOJLOHQGLUPHVL� YH� KDVWDQÕQ� EXQODUD� X\PDVÕ� GLú� o�U�÷�� YH�
SHULRGRQWDO� KDVWDOÕNODUÕQ� |QOHQPHVL� NRQXVXQGD� |QHPOL� URO�
R\QDU� �����'LúOHU� YH� GLú� SOD÷Õ� D\QÕ� UHQJH� VDKLS� ROGX÷X� LoLQ�
X]DNODúWÕUÕOPDVÕ� ]RU� YH� GLNNDW� JHUHNWLUHQ� ELU� LúOHPGLU�� %X�
VRUXQX� o|]PH\H� oDOÕúDQ� SODN� ER\DPD� DMDQODUÕ� ���� \�]\ÕOÕQ�
EDúODUÕQGDQ�EHUL�NXOODQÕOPDNWDGÕU������dDOÕúPDODU�GLú�SOD÷ÕQÕQ�
SURIHV\RQHO� WHVSLWL� LoLQ� SODN� ER\D\ÕFÕ� DMDQODUÕQ� NXOODQÕPÕQÕ�
GHVWHNOHPHNWHGLU� ����� 'Lú� SOD÷ÕQÕQ� J|VWHULOPHVL�� KDVWDQÕQ�
NHQGL� NHQGLQH� JHUoHNOHúWLUGL÷L� D÷Õ]� GLú� KLM\HQLQH� UHKEHUOLN�
HGHUHN�� KDVWDQÕQ� H÷LWLPLQGH�YH�PRWLYDV\RQXQGD� L\LOHúPHOHU�
VD÷OD\DELOLU�����

$QFDN�� HULúLOHELOLU� ND\QDNODUGDQ� \DSÕODQ� WDUDPDODUGD� WHVSLW�
HGLOHQ� oDOÕúPDODUGD� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú�
VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQLQ� oHúLWOL� HWNHQOHUH� ED÷OÕ�
RODUDN� GH÷LúLNOLNOHU� J|VWHUGL÷L� ELOGLULOPHNOH� ELUOLNWH� ��������
GHQWDO�SOD÷ÕQ�J|VWHULOPHVL�LOH�NRPELQH�YHULOHQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
H÷LWLPOHULQLQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� YH� GLú� VD÷OÕ÷Õ�
GDYUDQÕú�YH�G�ú�QFHOHULQH�RODQ�HWNLVLQL�GH÷HUOHQGLUHQ�KHUKDQ�
JL�ELU�oDOÕúPD\D�UDVWODQPDPÕúWÕU�
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVL¶QLQ�IDUNOÕ�IDN�O�
WHOHULQGH�|÷UHQLP�J|UHQ��QLYHUVLWH�|÷UHQFLOHULQLQ�D÷Õ]�YH�GLú�
VD÷OÕ÷Õ�GDYUDQÕúODUÕQÕQ�YH�G�ú�QFHOHULQLQ�WHVSLW�HGLOPHVL��D÷Õ]�
YH� GLú� VD÷OÕ÷Õ� GDYUDQÕú� YH� G�ú�QFHOHULQGHNL� IDUNOÕOÕNODUÕQ�
RUWD\D�NRQPDVÕ�YH�SODN�ER\DVÕ�LOH�GLúOHULQGHNL�SOD÷ÕQ�|÷UHQFL�
\H� J|VWHULOPHVLQL� WDNLEHQ� G�ú�QFHOHULQGHNL� GH÷LúLPLQ�
LQFHOHQPHVLGLU�

%XQXQ�\DQÕ�VÕUD��$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWH-
VL������������(÷LWLP�g÷UHWLP�<ÕOÕ��%DKDU�<DUÕ\ÕOÕ��dRFXN�'Lú�
+HNLPOL÷L�g]HO�dDOÕúPD�0RG�O�� �&'+������3URMHVL�RODUDN�
JHUoHNOHúWLULOHQ�EX�oDOÕúPD\D�NDWÕODQ�GRNX]�'|QHP�,,,�|÷UHQ�
FLVLQLQ�� WRSOXPD� \|QHOLN� D÷Õ]� GLú� VD÷OÕ÷Õ� KL]PHWOHULQLQ�
SUHQVLSOHULQL�DQODPDVÕ��SODQODPDVÕ�YH�X\JXODPDVÕ��SODN�YH�GLú�
o�U�NOHUL� DUDVÕQGDNL� NRUHODV\RQX� NXUDELOPHVL�� ELUH\OHUH�
X\JXQ�D÷Õ]�EDNÕP�PHWRWODUÕQÕ�WHVSLW�HGHELOPHVL��WRSOXPODUGD�
NL�D÷Õ]�GLú�VD÷OÕ÷Õ�VHYL\HVL�YH�ELOLQFL�KDNNÕQGD�ELOJL�YH�WHFU�EH�
HGLQPHVL�KHGHIOHQPLúWLU��
 

GEREÇ ve YÖNTEMLER
)ZI̫\ÜZUIVÜV�<�Z�
%X�DUDúWÕUPD�ELU�NHVLWVHO�VDKD�oDOÕúPDVÕGÕU�

)ZI̫\ÜZUI�-^ZMV�^M�lZVMSTMUQ
$NGHQL]�hQLYHUVLWHVL�IDUNOÕ�IDN�OWHOHULQGH�RNX\DQ�|÷UHQFLOH�
ULQGHQ�oDOÕúPD\D�NDWÕOPD\Õ�NDEXO�HGHQ�WRSODP�����|÷UHQFL\H�
DQNHW�X\JXODQPÕú�ROXS��YHUL� HNVLNOLNOHUL� VHEHEL\OH����DQNHW�
oDOÕúPD�GÕúÕ�EÕUDNÕOPÕúWÕU�

>MZQ�<WXTIUI�)ZItTIZÜ�^M�=aO]TIVUI[Ü
%X�oDOÕúPD�LoLQ��LOJLOL�NXUXPODUGDQ�JHUHNOL�W�P�L]LQ�YH�RQD\�
ODUÕQ� DOÕQPDVÕQÕQ� DUGÕQGDQ�� $NGHQL]� hQLYHUVLWHVL� PHUNH]�
NDPS�V�QGH�� W�P� |÷UHQFLOHULQ� RUWDN� NXOODQÕP� DODQODUÕ� RODQ�
N�W�SKDQH��PHUNH]L�\HPHNKDQH��N�OW�U�YH�HWNLQOLN�VDORQODUÕ��
oDUúÕ�YE��DODQODUGD�VWDQWODU�NXUXOPXúWXU��.XUXODQ�VWDQWODUGD��
\DSÕOPDVÕ� SODQODQDQ� H÷LWLP�YH� oDOÕúPD�KDNNÕQGD�NÕVD�JHQHO�
ELOJLOHQGLUPHOHU�\DSÕOPÕúWÕU��dDOÕúPD�YH�H÷LWLPH�NDWÕOPD\Õ�YH�
KD]ÕUODQDQ�DQNHW�IRUPXQX�GROGXUPD\Õ�NDEXO�HGHQ��QLYHUVLWH�
|÷UHQFLOHUL� oDOÕúPD\D� GDKLO� HGLOPLúWLU�� +D]ÕUODQDQ� DQNHW�
IRUPXQGD��QLYHUVLWH�|÷UHQFLVLQLQ�NLPOL÷LQL�RUWD\D�oÕNDUWDFDN�
�LVLP�VR\� LVLP��NLPOLN�QR�YE���KHUKDQJL�ELU� VRUX�EXOXQPD]�
NHQ�� FLQVL\HW�� GR÷XP� WDULKL�� NDUGHú� VD\ÕVÕ�� HEHYH\QOHULQ�
H÷LWLP�GXUXPX��RNXGX÷X�IDN�OWH�YE��VRUXODUD�\HU�YHULOPLúWLU��
7HN� VD\ID� KDOLQGHNL� DQNHWLQ� ELULQFL� E|O�P�QGH� oDOÕúPD\D�
NDWÕODQ� |÷UHQFLQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ� DOÕúNDQOÕNODUÕ� KDNNÕQGD�
ELOJL�WRSODPDN�LoLQ����DGHW�VRUX�YH�+LURúLPD�hQLYHUVLWHVL�'Lú�
'DYUDQÕú�(QYDQWHUL “Hiroshima University Dental Behaviour 
Inventory” �+8�'%,��VRUXODUÕ�\HU�DOPÕúWÕU���
+8�'%,� ��� VRUXGDQ� ROXúPDNWDGÕU� YH� EX� VRUXODU� NDWÕOÕ\R�
UXP�NDWÕOPÕ\RUXP� úHNOLQGH� FHYDSODQGÕUÕOPDNWDGÕU��+8�'%,�
|OoH÷L� VNRUODUÕ� KHVDSODQÕUNHQ�� ���������������� VRUXODUÕQD�
YHULOHQ�KHU�ELU�NDWÕOÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�YH��������������
���VRUXODUÕQD�YHULOHQ�KHU�ELU�NDWÕOPÕ\RUXP�\DQÕWÕ�LoLQ�ELU�SXDQ�
YHULOHUHN� GH÷HUOHQGLULOPHNWHGLU�� (Q� \�NVHN� +8�'%,� VNRUX�
��¶GLU� YH� \�NVHN� SXDQODU� NLúLQLQ� GDKD� L\L� D÷Õ]� VD÷OÕ÷Õ�
GDYUDQÕúÕQD�VDKLS�ROGX÷XQX�J|VWHUPHNWHGLU������
$QNHWLQ�LON�E|O�P�Q�Q�WDPDPHQ�FHYDSODQGÕUÕOPDVÕQÕQ�DUGÕQ�
GDQ�� DUDúWÕUPDFÕODU� WDUDIÕQGDQ� oDOÕúPD\D� NDWÕODQ� �QLYHUVLWH�
|÷UHQFLOHULQLQ�|Q�GLúOHULQH�DSOLNDW|U�\DUGÕPÕ�LOH�SODN�ER\DVÕ�
X\JXODQDUDN� �3ODTXH� 7HVW�� ,YRFODU�9LYDGHQW�� /LHFKWHQVWHLQ��
GLú� KHNLPOL÷LQGH� PDWHU\DOOHULQ� SROLPHUL]DV\RQX� DPDFÕ\OD�
NXOODQÕODQ� ELU� ÕúÕN� ND\QD÷Õ� LOH� |÷UHQFL\H� HO� D\QDVÕQGD�
GLúOHULQGHNL�GHQWDO�SODN�PHYFXGL\HWL�J|VWHULOPLúWLU��5HVLP�����

Resim 1.�3ODN�ER\DPDVÕQÕ�WDNLEHQ�SOD÷ÕQ�NDWÕOÕPFÕ�|÷UHQFL\H�J|VWHULOPHVL��

3ODN�PHYFXGL\HWLQLQ�J|VWHULOPHVLQL� WDNLEHQ�D÷Õ]�GLú�PRGHOL�
�]HULQGH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�IÕUoDODPDVÕ�JHUHNWL÷L�
NRQXVXQGD�D\UÕQWÕOÕ�ELU�H÷LWLP�YHULOPLúWLU��5HVLP�����

Resim 2.�.DWÕOÕPFÕ�|÷UHQFL\H�D÷Õ]�KLM\HQL�H÷LWLPL�YHULOPHVL

3ODN�PHYFXGL\HWL�J|VWHULOHQ�YH�GLúOHULQL�HWNLOL�ELU�úHNLOGH�QDVÕO�
IÕUoDODPDVÕ� JHUHNWL÷L� NRQXVXQGD� H÷LWLP� YHULOHQ� |÷UHQFL\H��
EDúODQJÕoWDNL�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�YH�G�ú�QFHOHULQGH�
KHUKDQJL� ELU� GH÷LúLNOL÷LQ� ROXS� ROPDGÕ÷ÕQÕ� EHOLUOHPHN� LoLQ� ��
VRUXOXN� VRQ� ELU� DQNHW� GROGXUXOPXúWXU��$QNHWLQ� WDPDPODQ�
PDVÕQÕQ�DUGÕQGDQ�|÷UHQFL\H�GLú�PDFXQX�YH�GLú�IÕUoDVÕ�KHGL\H�
HGLOPLúWLU��

Verilerin Analizi
(OGH�HGLOHQ�YHULOHU�6366�SDNHW�SURJUDPÕQD��6366�������IRU�
:LQGRZV�� &KLFDJR�� ,/��$%'�� JLULOHUHN�� WDQÕPOD\ÕFÕ� LVWDWLV�
WLNOHU��PLQLPXP��PDNVLPXP��RUWDODPD��VWDQGDUW�VDSPD�YE���
JHUoHNOHúWLULOPLúWLU�� 1LFHO� �NDQWLWDWLI�� YHULOHULQ� NDUúÕODúWÕU�
PDVÕQGD�� SDUDPHWULN� NRúXOODUÕQ� VD÷ODQPDVÕ� GXUXPXQGD�

³6WXGHQW� 7´� WHVWL�� JUXSODUÕQ� WHNUDUOD\DQ� |Oo�POHULQGH�
$129$� YH� DOW� JUXS� NDUúÕODúWÕUPDODUÕQGD� LVH� 7XNH\� +6'�
oRNOX�NDUúÕODúWÕUPD�WHVWL�NXOODQÕOPÕúWÕU�
3DUDPHWULN� NRúXOODUÕQ� VD÷ODQDPDGÕ÷Õ� GXUXPODUGD�� QLWHO�
�NDOLWDWLI��YHULOHULQ�LQFHOHQPHVLQGH�YH�JUXSODUÕQ�NDUúÕODúWÕUÕO�
PDVÕQGD��.UXVNDO�:DOOLV��0DQQ�:KLWQH\�8��:LOFR[RQ�YH�NL�
NDUH� �Ȥ��� WHVWOHUL� NXOODQÕOPÕúWÕU�� 6RQXoODU� ���¶OLN� J�YHQ�
DUDOÕ÷ÕQGD��P �������DQODPOÕOÕN�G�]H\LQGH�GH÷HUOHQGLULOPLúWLU�

)ZI̫\ÜZUIVÜV�;ÜVÜZTÜTÜSTIZÜ
dDOÕúPDPÕ]D�$NGHQL]�hQLYHUVLWHVLQLQ� ELUoRN� IDUNOÕ� IDN�OWH�
VLQGHQ�� IDUNOÕ� \Dú� JUXSODUÕQGDQ� oHúLWOL� VRV\R�HNRQRPLN�
VHYL\HGH�����|÷UHQFL�NDWÕOPÕú�ROPDVÕQD�NDUúÕQ��DUDúWÕUPDQÕQ�
WHN� PHUNH]OL� ROPDVÕ� YH� EX� DUDúWÕUPDQÕQ� VRQXoODUÕQÕQ�
GHVWHNOHQPHVL� LoLQ� oRN� PHUNH]OL� ELU� oDOÕúPDQÕQ� JHUHNOLOL÷L�
DUDúWÕUPDPÕ]ÕQ�VÕQÕUOÕOÕNODUÕQGDQGÕU�

*=4/=4):
dDOÕúPD�DQNHWLPL]�WRSODP������QLYHUVLWH�|÷UHQFLVL�WDUDIÕQGDQ�
GROGXUXOPDVÕQD�NDUúÕQ��\DSÕODQ�JHQHO�GH÷HUOHQGLUPHGH��IRUP�
ODUGDNL� HNVLNOLNOHU� QHGHQL\OH� ��� DQNHW� IRUPX� oDOÕúPD� GÕúÕ�
EÕUDNÕOPÕúWÕU��6RQXo�RODUDN�oDOÕúPDPÕ]D�����D\UÕ�IDN�OWHGHQ��
\DúODUÕ�������\Dú�DUDVÕ�GH÷LúHQ��2UW�������������������NDGÕQ�
�������������HUNHN����������WRSODP������QLYHUVLWH�|÷UHQFLVL�
NDWÕOPÕúWÕU�� .DWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ�� FLQVL\HWH� J|UH�
\DúODUÕQÕQ�GD÷ÕOÕPÕ�ùHNLO� �¶GH�J|VWHULOPLú� ROXS�� NDWÕODQODUÕQ�
�oWH� LNLVLQLQ���������\DúODUÕ��������YH����\Dú�RODUDN�GH÷Lú��
PHNWHGLU��
$\UÕFD��NDWÕOÕPFÕODUÕQ�NDUGHú�VD\ÕODUÕ�ùHNLO��¶GH��HEHYH\QOHULQ�
H÷LWLP�GXUXPX�YH�PHVOHNOHUL�ùHNLO���YH��¶WH�|]HWOHQPLúWLU��

'Lú�+HNLPOL÷L�)DN�OWHVL��n  �������������+XNXN�)DN�OWHVL��n 
= ���� ������ YH� 7ÕS� )DN�OWHVL� �n = ���� ������ ROPXúWXU�
�ùHNLO�����
$QNHWH� NDWÕODQ� �QLYHUVLWH� |÷UHQFLOHULQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ�
KDNNÕQGD�JHQHO�DOÕúNDQOÕN��G�ú�QFH�YH�J|U�úOHULQLQ�VRUXOGX÷X�
LON����VRUX\D�YHUGLNOHUL�FHYDSODU�7DEOR��¶GH�|]HWOHQPLúWLU��
g÷UHQFLOHUGHQ� ³GLúOHULQL� \DWPDGDQ� |QFH� IÕUoDODGÕ÷ÕQÕ´�
V|\OH\HQOHULQ� RUDQÕ� ������ LNHQ�� KHU� J�Q� IÕUoDODPÕ\RUXP�
GL\HQOHULQ�RUDQÕ�LVH�������ROPXúWXU��
dDOÕúPD\D�NDWÕODQ�|÷UHQFLOHULQ�\DNODúÕN�G|UWWH�ELUL��n = �����
�������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�KHUKDQJL�ELU�D÷UÕ�\D�GD�
VÕNÕQWÕ�\DúDPDGÕP�GL\H�FHYDS�YHULUNHQ��NDODQ�G|UWWH��o��LVH��n 
=  ������������VRQ�ELU�\ÕO�LoHULVLQGH�GLúOHUL�LOH�LOJLOL�D÷UÕ�YH�
VÕNÕQWÕ�\DúDGÕ÷ÕQÕ�EHOLUWPLúWLU��
g÷UHQFLOHULQ� �����¶X� �n = ����� GLú� SOD÷ÕQÕ� GR÷UX� WDQÕP�
ODUNHQ�� ELOPL\RUXP� GL\HQOHULQ� RUDQÕ� ������ �n = ������ GLú�
�]HULQGHNL� OHNHOHU�GL\HQOHULQ�RUDQÕ������� �n = �����YH�GLú�
o�U�÷��GL\HQOHULQ�RUDQÕ� LVH�������n = ����ROPXúWXU��$\UÕFD�
GLú�HWL�NDQDPDODUÕQÕQ�QHGHQLQL�ELOPHGL÷LQL�EHOLUWHQ�|÷UHQFLOH�
ULQ�RUDQÕ�������ROPXúWXU��'Lú�PDFXQXQGDNL�IORUXQ�GLú�PLQH�
VLQL�J�oOHQGLULFL�HWNLVLQLQ�ROGX÷XQX�ELOHQ�|÷UHQFLOHULQ�RUDQÕ�
���� �n = ����� ROPXúWXU�� g÷UHQFLOHULQ� \DUÕVÕQGDQ� ID]ODVÕ�
��������|÷�Q�DUDODUÕQGD�WDWOÕ�oLNRODWD�XQOX�PDPXO�YE��DWÕúWÕU�
PDOÕNODU� W�NHWWL÷LQL� EHOLUWPLúWLU�� 'LúOHULQLQ� NLUOL� ROPDVÕQGDQ�
UDKDWVÕ]OÕN�GX\DQ�|÷UHQFLOHULQ�RUDQÕ������¶GXU��g÷UHQFLOHULQ�
�����¶X�GLú�KHNLPLQLQ�NHQGLVLQL�ELOJLOHQGLUPHVLQGHQ�PHP�
QXQL\HW�GX\GX÷XQX�YH�PRWLYDV\RQXQXQ�DUWWÕ÷ÕQÕ�EHOLUWPLúOH�
UGLU�� +8�'%,� VRUXODUÕQD� |÷UHQFLOHULQ� YHUGL÷L� FHYDSODU� LVH�
7DEOR� �¶GH� |]HWOHQPLúWLU��$QNHWH� NDWÕODQ� |÷UHQFLOHUGHQ�� GLú�
KHNLPLQH� JLWPHNWHQ� HQGLúH� GX\DQODUÕQ� RUDQÕ� ������ �� GLú�
D÷UÕVÕ�RODQD�NDGDU�GLú�KHNLPLQH�JLWPH\HQOHULQ�RUDQÕ���������
D÷]ÕQÕQ�NRNPDVÕQGDQ�HQGLúH� HWPHGL÷LQL� V|\OH\HQOHULQ�RUDQÕ�
������YH�³GDKD�|QFH�KLo�GLúLPL�QDVÕO� IÕUoDODPDP�JHUHNWL÷L�

SURIHV\RQHO�RODUDN�EDQD�|÷UHWLOPHGL´�GL\HQOHULQ�RUDQÕ�������
RODUDN�VDSWDQPÕúWÕU��
+8�'%,�VRUXODUÕQD�YHULOHQ�FHYDSODUGDQ�KHVDSODQDQ�RUWDODPD�
VNRU�GH÷HUOHUL�ùHNLO��¶GD�J|VWHULOPLúWLU��%XQD�J|UH�HQ�G�ú�N�
VNRUD�VDKLS�IDN�OWHOHU�VÕUDVÕ�LOH�øOHWLúLP�)DN�OWHVL��2UW����������
6SRU� %LOLPOHUL� )DN�OWHVL� �2UW��� ������ YH� øODKL\DW� )DN�OWHVL�
�2UW��� ������ ROXUODUNHQ�� 'Lú� +HNLPOL÷L� )DN�OWHVL� YH� =LUDDW�
)DN�OWHVL�HQ�\�NVHN�VNRU�GH÷HULQH�XODúDQ��2UW���������IDN�O�
WHOHU�ROPXúODUGÕU��7ÕS�)DN�OWHVL�YH�6D÷OÕN�%LOLPOHUL�)DN�OWHVL�
LVH�RUWD�VÕUDODUGD�\HU�DOPÕúODUGÕU��)DN�OWHOHU�DUDVÕ�WHVSLW�HGLOHQ�
EX�IDUNOÕOÕNODUÕQ�LVWDWLVWLNVHO�RODUDN�|QHPOL�GHUHFHGH�DQODPOÕ�
ROGX÷X� WHVSLW� HGLOPLúWLU� �P �� ��������<DSÕODQ� LOHUL� LVWDWLNVHO�
DQDOL]OHU� VRQXFXQGD� IDUNOÕOÕ÷ÕQ� +8�'%,� VNRUX� HQ� G�ú�N�
EXOXQDQ�IDN�OWH��øOHWLúLP��LOH��+8�'%,�VNRUX��¶QÕQ��]HULQGH�
RODQ� �� IDN�OWHQLQ� �'Lú� +HNLPOL÷L�� P �� ������� =LUDDW�� P < 
�������0LPDUOÕN��P  ��������7HNQLN�0<2�S �������DUDVÕQGD�
NL� IDUNOÕOÕNODUGDQ� ND\QDNODQGÕ÷Õ� WHVSLW� HGLOPLúWLU�� +8�'%,�
VRUXODUÕQD� YHULOHQ� FHYDSODUGDQ� KHVDSODQDQ� VNRU� GH÷HUOHUL�
�]HULQGH��FLQVL\HWLQ��P  ���������DQQH�H÷LWLP�GXUXPXQXQ��P = 
��������EDED�H÷LWLP�GXUXPXQXQ��P  ���������DQQH�PHVOH÷LQLQ�
(P  ��������YH�EDED�PHVOH÷LQLQ��P  ��������LVWDWLVWLNVHO�RODUDN�
KHUKDQJL�ELU�DQODPOÕ�HWNLVLQLQ�ROPDGÕ÷Õ�EHOLUOHQPLúWLU��
3ODN� ER\DPDVÕQÕ� WDNLEHQ� YHULOHQ� D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL�
VRQUDVÕ� GROGXUXODQ� DQNHWLPL]LQ� VRQ� E|O�P�QGH� |÷UHQFLOHU�
�����¶H�YDUDQ�RUDQODUGD�YHULOHQ�EX�H÷LWLPLQ�D÷Õ]�GLú�VD÷OÕ÷Õ�
NRQXVXQGD�NHQGLOHULQL�PRWLYH�HWWL÷L��J|U�ú�YH�G�ú�QFHOHULQGH�
ROXPOX�\|QGH�GH÷LúLNOLNOHUH�QHGHQ�ROGX÷XQX�ELOGLUPLúOHUGLU�
�ùHNLO����

<):<1̪5)
$÷Õ]� GLú� KDVWDOÕNODUÕ� G�Q\DGD� EXODúÕFÕ� ROPD\DQ� NURQLN�
KDVWDOÕNODUÕQ�HQ�\D\JÕQ�J|U�OHQL�ROXS��J|U�OPH�VÕNOÕ÷Õ�ELUH\�
YH� WRSOXP� �]HULQGHNL� ROXPVX]� HWNLOHUL� YH� FLGGL�PLNWDUGDNL�
WHGDYL�JLGHUOHUL�VHEHEL\OH�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�SUREOHPLGLU��
hONHPL]�LoLQ�GH�D÷Õ]�GLú�KDVWDOÕNODUÕ�oRN�FLGGL�ELU�KDON�VD÷OÕ÷Õ�
SUREOHPLGLU� YH� oRN� E�\�N� ELU� VD÷OÕN� \�N�� ROXúWXUPDNWDGÕU�
�������
%X�oDOÕúPDQÕQ�DPDFÕ��$NGHQL]�hQLYHUVLWHVLQLQ�IDUNOÕ�IDN�OWH��
OHULQGH�RNX\DQ�|÷UHQFLOHULQLQ�D÷Õ]�EDNÕPÕ�NRQXVXQGDNL�ELOJL��
G�ú�QFH� YH� DOÕúNDQOÕN� IDUNOÕOÕNODUÕQÕQ� RUWD\D� NRQPDVÕ� YH�
GLúOHUGHNL�SOD÷ÕQ�ER\DPD�DMDQODUÕ�LOH�J|VWHULOPHVL�YH�YHULOHQ�
D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL� VRQXFXQGDNL� GH÷LúLPLQ� GH÷HUOHQGL��
ULOPHVLGLU��
$NGHQL]�hQLYHUVLWHVL��7�UNL\H¶QLQ�EDúOÕFD� WXUL]P�úHKUL�RODQ�
YH�\HUOL�\DEDQFÕ�ELUoRN�NLúL\L�PLVDILU�HGHQ�$QWDO\D�LOLQGH�\HU�
DODQ� GHYOHWH� DLW� ELU� �QLYHUVLWHGLU��$NGHQL]� hQLYHUVLWHVLQGH�
|÷UHQLP�J|UHQ�|÷UHQFLOHU���QLYHUVLWH�VÕQDYÕQGD�EDúDUÕOÕ�RODUDN�
EHOOL� ELU� \�]GHOLN� GLOLPH� JLUHELOHQ�� �ONHPL]LQ� IDUNOÕ�
FR÷UDI\DODUÕQGDQ��N�OW�UOHULQGHQ�YH�VRV\R�HNRQRPLN�G�]H\�
OHULQGHQ� JHOHQ� |÷UHQFLOHUGLU�� %X� EDNÕPGDQ� GH÷HUOHQGL�
ULOGL÷LQGH� $NGHQL]� hQLYHUVLWHVL� oDOÕúPDPÕ]� LoLQ� LGHDO�
|]HOOLNOHUH� VDKLS� ELU� oDOÕúPD� HYUHQL� ROXúWXUPDNWDGÕU��$QFDN�
oDOÕúPDPÕ]�VDGHFH�PHUNH]�NDPS�V�E�Q\HVLQGH�EXOXQDQ�RUWDN�
NXOODQÕP�DODQODUÕQGD�JHUoHNOHúWLULOGL÷L�LoLQ���QLYHUVLWH�E�Q\H�
VLQGHNL� KHU� IDN�OWH\H� HúLW� úHNLOGH� XODúPD� úDQVÕ� ROPDPÕúWÕU��
$\UÕFD�oDOÕúPDPÕ]D�NDWÕOÕP�J|Q�OO�O�N�HVDVÕQD�GD\DOÕ�RODUDN�
JHUoHNOHúWLULOGL÷L� LoLQ�� oDOÕúPDPÕ]D� NDWÕODQ� |÷UHQFLOHULQ�
|÷UHQLP� J|UG�NOHUL� IDN�OWHOHULQ� GD÷ÕOÕPÕQÕQ� GHQJHOL� ROPDVÕ�
VD÷ODQDPDPÕúWÕU��%X�GXUXP�oDOÕúPDPÕ]ÕQ�HQ�|QHPOL� OLPLWD�
V\RQODUÕQGDQ� ELULVL� RODUDN� NDEXO� HGLOHELOLU�� %X� QHGHQOH�
oDOÕúPD� JUXEXPX]� NHVLWVHO� ROGX÷X� LoLQ� YH� OLVDQV� H÷LWLP�
SURJUDPODUÕ�� VRV\DO� QRUPODU�� FR÷UDIL� N|NHQ� YE�� IDUNOÕOÕNODU�
QHGHQL\OH�W�P��QLYHUVLWH�|÷UHQFLOHULQL�WHPVLO�HWPHVL�YH�NHVLQ�
RODUDN� IDN�OWHOHUH� DWIHGLOPHVL�P�PN�Q� RODPD]��%X� NRQXGD�
P�PN�Q� ROGX÷XQFD� VWDQGDUGL]H� HGLOPLú� úDUWODUGD�
JHUoHNOHúWLULOHFHN� RODQ�� NDSVDPOÕ� YH� X]XQ� V�UH� WDNLSOL�
oDOÕúPDODUD�LKWL\Do�ROGX÷X�RUWDGDGÕU���
+8�'%,��.DZDPXUD������WDUDIÕQGDQ�KDVWDODUÕQ�GLú�IÕUoDODPD�
NRQXVXQGDNL� GDYUDQÕúODUÕQÕ� YH� D÷Õ]� VD÷OÕ÷Õ� KDNNÕQGDNL�
G�ú�QFHOHULQL� LQFHOHPHN� LoLQ� JHOLúWLULOPLúWLU�� +8�'%,¶QÕQ�
WHNUDUODQDQ� WHVWOHUGHNL� J�YHQLUOLOL÷L� ROGXNoD� L\L� ROPDVÕQGDQ�
GROD\Õ�� VDGHFH� KDVWD\Õ� DQODPD\D� GH÷LO� D\QÕ� ]DPDQGD� NOLQLN�
VRQXoODUÕQ� WDKPLQ� HGLOPHVLQH� GH� \DUGÕPFÕ� ROPDNWDGÕU� �����
����� +8�'%,� GDKD� |QFH� NDUúÕOÕNOÕ� N�OW�UHO� NDUúÕODúWÕUPDODU�
LoLQ� -DSRQFDGDQ� øQJLOL]FH\H�� )LQFH�� dLQFH� YH� .RUHFH\H�
oHYULOPLúWLU�� %X� oHYLULOHULQ� VRQXoODUÕ� UDSRU� HGLOPLúWLU�
���������������%XQXOD�ELUOLNWH��+8�'%,¶QÕQ�7�UNoH\H�oHYULO�
HUHN� EDúDUÕ\OD� X\JXODQGÕ÷ÕQÕ� ELOGLUHQ� oDOÕúPDODU� GD� EXOXQ�
PDNWDGÕU���������
.DZDPXUD�YH�DUN������������\ÕOÕQGD��-DSRQ�YH�)LQODQGL\DOÕ�
VRQ�VÕQÕI�GLú�KHNLPOL÷L�|÷UHQFLOHULQGH�\DSWÕNODUÕ�oDOÕúPDGD���
-DSRQ�|÷UHQFLOHULQ�GDKD�L\L�D÷Õ]�EDNÕP�DOÕúNDQOÕNODUÕQD�VDKLS�
ROGXNODUÕQÕ� UDSRU� HGHUOHUNHQ�� ����� \ÕOÕQGD� -DSRQ\D�� +RQJ�
.RQJ� YH� %DWÕ� dLQ¶GH� ��� VÕQÕI� GLú� KHNLPOL÷L� |÷UHQFLOHULQGH�
\DSWÕNODUÕ� ELU� GL÷HU� oDOÕúPDGD� LVH�� D÷Õ]� EDNÕP�DOÕúNDQOÕNODUÕ�
DUDVÕQGD�DQODPOÕ�N�OW�UHO�IDUNOÕOÕNODU�WHVSLW�HWPLúOHUGLU������
hONHPL]GH�������\ÕOÕQGD�+8�'%,�NXOODQÕODUDN�ELU�JUXS�GLú�

KHNLPOL÷L� |÷UHQFLVL\OH� ����� NDGÕQ�� ���� HUNHN�� JHUoHNOHúWL��
ULOHQ�ELU�oDOÕúPDGD��|÷UHQFLOHULQ�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�GDYUDQÕú�
YH�WXWXPODUÕ�LOH�D÷Õ]�YH�GLú�VD÷OÕ÷Õ�NRQXVXQGDNL�ELOJLOHUL�DUWDQ�
H÷LWLP�G�]H\L�LOH�JHOLúWL÷L�UDSRU�HGLOPLú�YH�D÷Õ]�GLú�VD÷OÕ÷ÕQÕ�
L\LOHúWLUPHN� LoLQ� GDKD� ID]OD� YH� HWNLQ� ELU� D÷Õ]� GLú� VD÷OÕ÷Õ�
H÷LWLPL�YHULOPHVL�JHUHNWL÷L�VRQXFXQD�YDUÕOPÕúWÕU������
6RQ� \ÕOODUGD�� \LQH� �ONHPL]GH� JHUoHNOHúWLULOHQ� EHQ]HU� ELU�
oDOÕúPDGD�LVH�g]NDQ�ùHQ�YH�DUN�������GLú�KHNLPOL÷L�|÷UHQFLOH�
ULQGH�H÷LWLP�VHYL\HVLQLQ�DUWPDVÕ\OD��|÷UHQFLOHULQ�GLú�IÕUoDOD�
PD� DOÕúNDQOÕNODUÕ�� RUDO� KLM\HQ� GDYUDQÕúODUÕ�� SHULRGRQWDO�
KDVWDOÕN� ELOJLOHUL� YH� EX� NRQXGDNL� WXWXP� YH� GDYUDQÕúODUÕQÕQ�
DUWWÕ÷Õ�ELOGLULOPLúWLU��
$NGHQL]�hQLYHUVLWHVLQLQ����D\UÕ�IDN�OWHVLQGH�|÷UHQLP�J|UHQ��
�����QLYHUVLWH�|÷UHQFLVL�LOH�JHUoHNOHúWLUGL÷LPL]�oDOÕúPDPÕ]GD�
+8�'%,� EDúDUÕ\OD� NXOODQÕOPÕú� YH� \DSÕODQ� GH÷HUOHQGLUPHOHU�
YH�LVWDWLVWLNVHO�DQDOL]OHU�VRQXFXQGD�IDN�OWHOHU�DUDVÕQGD�DQODP�
OÕ� IDUNOÕOÕNODU� ROGX÷X� EHOLUOHQPLúWLU�� +8�'%,� VRUXODUÕQD�
|÷UHQFLOHULQ� YHUGL÷L� FHYDSODUD� J|UH� HQ� G�ú�N� VNRUD� VDKLS�
IDN�OWHOHU�VÕUDVÕ�LOH�øOHWLúLP�)DN�OWHVL��2UW����������6SRU�%LOLP�
OHUL� )DN�OWHVL� �2UW�������� YH� øODKL\DW� )DN�OWHVL� �2UW��� ������
ROXUODUNHQ�� =LUDDW� )DN�OWHVL� YH� 'Lú� +HNLPOL÷L� )DN�OWHVL� HQ�
\�NVHN� VNRU� GH÷HULQH� XODúDQ� �2UW��� ������ IDN�OWHOHU�
ROPXúODUGÕU�� dDOÕúPDPÕ]ÕQ� VRQXFXQGD� 'Lú� +HNLPOL÷L�
)DN�OWHVL�|÷UHQFLOHULQLQ�+8�'%,�VNRUXQXQ�GL÷HU�|÷UHQFLOHUH�
J|UH� \�NVHN� ROGX÷X� L]OHQPLúWLU�� 'Lú� KHNLPOL÷L� IDN�OWHVL�
|÷UHQFLOHUL\OH� GL÷HU� IDN�OWHOHUGHNL� |÷UHQFLOHUL� NDUúÕODúWÕUDQ�
oDOÕúPDODUGD� GD� EHQ]HU� VRQXoODU� EXOXQPXúWXU� ��������� %X�
GXUXP���QLYHUVLWH�H÷LWLPL�P�IUHGDWÕQÕQ�YH�GHUV� LoHULNOHULQLQ�
D÷Õ]� EDNÕP� DOÕúNDQOÕNODUÕ� �]HULQGH� |QHPOL� |Oo�GH� URO�
R\QDGÕ÷ÕQÕ�J|VWHUPHNWHGLU�
dDOÕúPDPÕ]D�����NDGÕQ���������YH�����HUNHN���������|÷UHQ�
FL�NDWÕOPÕú�ROXS�NDGÕQ�YH�HUNHN�|÷UHQFLOHU�DUDVÕQGD�D÷Õ]�GLú�
VD÷OÕ÷ÕQD� \|QHOLN� WXWXP� G�ú�QFH� YH� GDYUDQÕúODU� DoÕVÕQGDQ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� IDUNOÕOÕN� VDSWDQPDPÕúWÕU�
�S �������� (ULúLOHELOLU� ND\QDNODUGDQ� \DSÕODQ� OLWHUDW�U�
WDUDPDVÕQGD��NDGÕQ�|÷UHQFLOHULQ�HUNHN�|÷UHQFLOHUH�J|UH�D÷Õ]�
GLú�VD÷OÕ÷ÕQD�\|QHOLN�WXWXP�G�ú�QFH�YH�GDYUDQÕúODU�DoÕVÕQGDQ�
DQODPOÕ� GHUHFHGH� GDKD� \�NVHN� VNRUODUD� VDKLS� ROGX÷XQX�
ELOGLUHQ�oDOÕúPDODU�ROGX÷X�JLEL������������EL]LP�oDOÕúPDPÕ]D�
EHQ]HU� úHNLOGH� FLQVL\HWLQ� KHUKDQJL� ELU� HWNLVL� ROPDGÕ÷ÕQÕ�
ELOGLUHQ�oDOÕúPDODU�GD�EXOXQPDNWDGÕU���������������
&LQVL\HWLQ� GÕúÕQGD�� oDOÕúPDPÕ]GDQ� HOGH� HGLOHQ� +8�'%,�
VNRUODUÕ��]HULQGH��DQQH�EDED�H÷LWLP�GXUXPODUÕQÕQ�YH�DQQH�ED�
ED� PHVOHNOHULQLQ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� HWNLVLQLQ�
EXOXQPDGÕ÷Õ�VDSWDQPÕúWÕU���
.DZDPXUD� YH� DUN�� ����� )LQODQGL\DOÕ� YH� -DSRQ� ��� VÕQÕI� GLú�
KHNLPOL÷L�|÷UHQFLOHUL�DUDVÕQGD�\DSWÕNODUÕ�oDOÕúPDGD��)LQODQGL�
\DOÕ�|÷UHQFLOHULQ�VDGHFH���
VLQLQ�GLú�D÷UÕVÕ�oHNHQH�NDGDU�GLú�
KHNLPLQH� JLWPH\L� HUWHOHGLNOHULQL� WHVSLW� HGHUOHUNHQ�� -DSRQ�
|÷UHQFLOHULQ� LVH� ���¶VÕQÕQ� GLú� D÷UÕVÕ� oHNHQH� NDGDU� GLú�
KHNLPLQH� JLWPHNWHQ� NDoÕQGÕNODUÕ� ELOGLULOPLúWLU�� $UDúWÕU�
PDFÕODU�� DUDGDNL� EX� FLGGL� IDUNÕQ� )LQODQGL\DOÕ� GLú� KHNLPOL÷L�
|÷UHQFLOHULQLQ� RNXOD� JLUGLNOHUL� LON� \ÕOGDQ� LWLEDUHQ� D÷Õ]� GLú�
VD÷OÕ÷Õ�NRQXVXQGD�ELOLQoOHQPHOHULQH�\|QHOLN�GDKD�oRN�H÷LWLP�
DOPDODUÕQGDQ�ND\QDNODQGÕ÷ÕQÕ�|QH�V�UP�úOHUGLU�
%L]LP�oDOÕúPDPÕ]GD�LVH�GLú�D÷UÕVÕ�RODQD�NDGDU�GLú�KHNLPLQH�
JLWPH\HQ��QLYHUVLWH�|÷UHQFLOHULQLQ�RUDQÕ�������RODUDN�WHVSLW�
HGLOPLúWLU��%X�RUDQ�ELOH���ONHPL]GH��QLYHUVLWH�|÷UHQFLOHULQLQ�

D÷Õ]� GLú� VD÷OÕ÷Õ� NRQXVXQGD� ELOLQoOHQGLULOPHVLQH� YH� D÷Õ]� GLú�
VD÷OÕ÷Õ�KDNNÕQGDNL�WXWXP��G�ú�QFH�YH�GDYUDQÕúODUÕQÕQ�ROXPOX�
\|QGH� JHOLúWLULOPHOHULQH� \|QHOLN� H÷LWLP� IDDOL\HWOHULQH� QH�
NDGDU�oRN�LKWL\Do�GX\XOGX÷XQX�RUWD\D�NR\PDNWDGÕU��
%L]LP�oDOÕúPDPÕ]D�EHQ]HU� úHNLOGH��/L�YH� DUN�� ����� D÷Õ]�GLú�
VD÷OÕ÷ÕQD� \|QHOLN� YHULOHQ� H÷LWLPLQ� �QLYHUVLWH� |÷UHQFLOHULQGH�
ROXPOX�D÷Õ]�GLú� VD÷OÕ÷Õ� GDYUDQÕúODUÕQD�\|QHOLN�PRWLYDV\RQX�
DUWÕUGÕ÷ÕQÕ� RUWD\D� NR\PXúWXU� �� $÷Õ]� VD÷OÕ÷Õ�� KHU� ELUH\LQ�
|]HOOLNOHUL�� D÷Õ]� VD÷OÕ÷ÕQD� LOLúNLQ� GDYUDQÕú� YH� DOJÕVÕ�� DLOHQLQ�
VRV\R�HNRQRPLN�GXUXPX�YH�JHOHQHNVHO�LQDQoODUÕQ�HWNLVL�JLEL�
ELU� GL]L� IDNW|UGHQ� GROD\OÕ� RODUDN� HWNLOHQLU�� $÷Õ]� VD÷OÕ÷ÕQD�
\|QHOLN�WXWXP�YH�GDYUDQÕúODU��\DúD��SVLNRVRV\DO�IDNW|UOHUH�YH�
oHYUHQLQ� WXWXPODUÕQD� ED÷OÕ� RODUDN� GR÷XPGDQ� HUJHQOL÷H� YH�
\HWLúNLQOL÷H� NDGDU� GH÷LúPHNWHGLU� ������ 3ODN� ER\DPDVÕQÕ�
WDNLEHQ� YHULOHQ� D÷Õ]� GLú� VD÷OÕ÷Õ� H÷LWLPL� VRQUDVÕ� GROGXUXODQ�
DQNHWLPL]LQ� VRQ� E|O�P�QGH� |÷UHQFLOHU� �����¶H� YDUDQ�
RUDQODUGD� YHULOHQ� EX� H÷LWLPLQ� D÷Õ]� GLú� VD÷OÕ÷Õ� NRQXVXQGD�
NHQGLOHULQL� PRWLYH� HWWL÷L�� J|U�ú� YH� G�ú�QFHOHULQGH� ROXPOX�
\|QGH� GH÷LúLNOLNOHUH� QHGHQ� ROGX÷XQX� ELOGLUPLúOHUGLU��
dDOÕúPDPÕ]D�EHQ]HU�X\JXODPDOÕ�H÷LWLPOHULQ�|÷UHQFLOHULQ�D÷Õ]�
EDNÕPÕ� NRQXVXQGD� GDKD� HWNLOL� JHOLúPH� VD÷OD\DELOHFH÷LQL�
J|VWHUPLúWLU��
hQLYHUVLWH� H÷LWLPL� V�UHVLQFH� P�IUHGDWD� HNOHQHFHN� RODQ�
NDSVDPOÕ�D÷Õ]�GLú�VD÷OÕ÷Õ�H÷LWLPOHUL�LOH�ROXPOX�\|QGH�GH÷LúLP�
\DNDODQDELOLU�

;76=i�
$÷Õ]�GLú�VD÷OÕ÷ÕQÕQ�L\LOHúWLULOPHVL��KDVWDOÕNODUÕQ�NRQWURO�HGLOH�
ELOLU� G�]H\GH� ROGX÷X� HUNHQ� G|QHPOHUGHQ� LWLEDUHQ� W�P� \Dú�
JUXSODUÕQGD�� WRSOXPD� \|QHOLN� NRUX\XFX� SURJUDPODUÕQ� X\JX�
ODQPDVÕ� LOH� P�PN�QG�U�� hQLYHUVLWH� |÷UHQFLOHUL�� WRSOXPGD�
\DúD\DQ� ELUH\OHULQ� VD÷OÕN� GDYUDQÕúODUÕQÕ� ND]DQPDODUÕQGD�
VRUXPOXOXN��VWOHQHFHN��URO�PRGHO�RODELOHFHN�YH�VD÷OÕN�H÷LWLPL�
LoLQ�DUDFÕ�URO��VWOHQHELOHFHNWLU��
dDOÕúPDPÕ]GDQ� HOGH� HGLOHQ� VRQXoODU�� �QLYHUVLWH� |÷UHQFLOH�
ULQGH�ROXPOX�D÷Õ]�GLú� VD÷OÕ÷Õ�GDYUDQÕúODUÕQÕ�JHOLúWLUPHN� LoLQ�
�QLYHUVLWH�|÷UHQLP�V�UHVLQFH�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\HU�YHULOPHVL�
JHUHNWL÷LQL� YH� �QLYHUVLWHGHNL� W�P� E|O�POHULQ� P�IUHGDWÕQD�
D÷Õ]� GLú� VD÷OÕ÷ÕQÕ� JHOLúWLUPH\L� GHVWHNOH\HQ� LoHULNOHULQ�
\HUOHúWLULOPHVL�JHUHNWL÷LQL�J|VWHUPLúWLU��%X�QRNWDGD��QLYHUVLWH�
|÷UHQFLOHULQGH� ROXPOX� D÷Õ]� GLú� VD÷OÕ÷Õ� GDYUDQÕúODUÕ�
JHOLúWLUPHN�LoLQ�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QHOLN�IDUNÕQGDOÕN��WXWXP�
YH�GDYUDQÕúODUÕQÕQ�GHVWHNOHQPHVL�YH�D÷Õ]�GLú�VD÷OÕ÷ÕQD�\|QH�
OLN�H÷LWLP�IDDOL\HWOHULQH�|QHP�YHULOPHOLGLU�

<D]DUODUÕQ�.DWNÕVÕ��
)LNLU�.DYUDP�� +�.��� 7DVDUÕP�� +�.��� (�0��� 'HQHWOHPH�
'DQÕúPDQOÕN�� +�.��� 9HUL� 7RSODPD� YH� øúOHPH�� +�.��� (�0���
$�&���+�$���*�&���6�<���(�$���%�%���0�(�8���7�ø���+�$���%�,���
.D\QDN�7DUDPDVÕ��$�&���+�$���*�&���6�<���(�$���%�%���0�(�8���
7�ø���+�$���%�,���0DNDOH�<D]ÕPÕ��+�.���(�0���$�&���(OHúWLUHO�
øQFHOHPH��+�.�

)LQDQVPDQ�YH\D�0DOL�'HVWHN��
%X�oDOÕúPD�LoLQ�KHUKDQJL�ELU�PDOL�GHVWHN�DOÕQPDPÕúWÕU�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�oÕNDU�oDWÕúPDVÕ�EXOXQPDPDNWDGÕU��

(WLN�.XUXO�2QD\�%HOJHVL��
%X�oDOÕúPD�LoLQ�HWLN�NXUXO�RQD\Õ�JHUHNPHPHNWHGLU�

7HúHNN�U�
%X� oDOÕúPD�$NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L� )DN�OWHVL��
���������� (÷LWLP�g÷UHWLP� <ÕOÕ�� %DKDU� <DUÕ\ÕOÕ�� dRFXN�'Lú�
+HNLPOL÷L�g]HO�dDOÕúPD�0RG�O�� �&'+������3URMHVL�RODUDN�
JHUoHNOHúWLULO�� PLúWLU�� dDOÕúPDPÕ]� NDSVDPÕQGD� �QLYHUVLWH�
|÷UHQFLOHULQH� �FUHWVL]� GD÷ÕWÕOPDN� �]HUH�� oDOÕúPDPÕ]D� GLú�
IÕUoDVÕ� GHVWH÷LQGH� EXOXQDQ� %DQDW� )ÕUoD� YH� 3ODVWLN� 6DQ��
$�ù�¶QH�YH�GLú�PDFXQX�GHVWH÷LQGH�EXOXQDQ�*OD[RVPLWKNOLQH�
øODoODUÕ�6DQD\L�YH�7LFDUHW�$�ù�¶QH�WHúHNN�UOHULPL]L�VXQDUÕ]�

0DPDNOÕ�(��YH�DUN� $NG�'Lú�+HN�'�����������
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([HFXWLYH� %RDUG�� ����� �˪�����˪�� 2UDO� KHDOWK��
$FKLHYLQJ� EHWWHU� RUDO� KHDOWK� DV� SDUW� RI� WKH�
XQLYHUVDO� KHDOWK� FRYHUDJH� DQG� QRQFRPPXQLFD�
EOH�GLVHDVH�DJHQGDV�WRZDUGV�������:RUOG�+HDOWK�
2UJDQL]DWLRQ�� KWWSV���DSSV�ZKR�LQW�JE�HE�
ZKD�SGIBILOHV�(%����%���B��HQ�SGI� >(ULúLP�
WDULKL�����������@�

*OREDO� %XUGHQ� RI� 'LVHDVH� &ROODERUDWLYH�
1HWZRUN��*OREDO�%XUGHQ�RI�'LVHDVH�6WXG\������
�*%'��������6HDWWOH��,QVWLWXWH�RI�+HDOWK�0HWULFV�
DQG�(YDOXDWLRQ��,+0(��������

3HWHUVHQ�3(��%RXUJHRLV�'��2JDZD�+��(VWXSLQDQ��
'D\� 6�� 1GLD\H� &�� 7KH� JOREDO� EXUGHQ� RI� RUDO�
GLVHDVHV� DQG� ULVNV� WR� RUDO� KHDOWK�� %XOO� :RUOG�
+HDOWK�2UJDQ����������������

'�QGDU�1��dDO�$��(UNRFD�6��hQLYHUVLWH�|÷UHQFLO�
HULQLQ� D÷Õ]� GLú� VD÷OÕ÷Õ� GDYUDQÕúODUÕQD� LOLúNLQ�
DOJÕODUÕ��67('������������������

.�OHNoL�+�*��dLQWDQ�6��'�OJHU�2��'Lú� KHNLP�
OL÷LQGH� DQWLPLNUREL\DO� D÷Õ]� JDUJDUDODUÕQÕQ�
NXOODQÕOPDVÕ��$1.(0�'HUJ������������������

2OLYHLUD�/0��3D]LQDWWR�-��=DQDWWD�)%��$UH�RUDO�
K\JLHQH�LQVWUXFWLRQV�ZLWK�DLG�RI�SODTXH�GLVFORV�
LQJ� PHWKRGV� HIIHFWLYH� LQ� LPSURYLQJ� VHOI�SHU�
IRUPHG� GHQWDO� SODTXH� FRQWURO"� $� V\VWHPDWLF�
UHYLHZ� RI� UDQGRPL]HG� FRQWUROOHG� WULDOV�� ,QW� -�
'HQW�+\J������������������

'RZQWRQ� -0�� &DVWDOGL� &5�� $� VWXG\� RI� IRXU�
GLVFORVLQJ�VROXWLRQV��&DQ�'HQW�+\J�������������

0HQVL�0��6FRWWL�(��6RUGLOOR�$��$JRVWL�5��&DO]D�
6��3ODTXH�GLVFORVLQJ�DJHQW�DV�D�JXLGH�IRU�SURIHV�
VLRQDO�ELRILOP�UHPRYDO��D�UDQGRPL]HG�FRQWUROOHG�
FOLQLFDO�WULDO��,QW�-�'HQW�+\J�����������������

%DDE�'��:HLQVWHLQ�3��/RQJLWXGLQDO�HYDOXDWLRQ�RI�
D� VHOI�LQVSHFWLRQ� SODTXH� LQGH[� LQ� SHULRGRQWDO�
UHFDOO� SDWLHQWV�� -� &OLQ� 3HULRGRQWRO��
���������������

.DZDPXUD�0��+RQNDOD�(��:LGVWURP�(��.RPD�
ED\DVKL�7��&URVV�FXOWXUDO�GLIIHUHQFHV�RI�VHOI�UH�
SRUWHG� RUDO� KHDOWK� EHKDYLRXU� LQ� -DSDQHVH� DQG�
)LQQLVK� GHQWDO� VWXGHQWV�� ,QW� 'HQW� -��
��������������

.DZDPXUD�0��<LS�+.��+X�'<��.RPDED\DVKL�7��
$� FURVV�FXOWXUDO� FRPSDULVRQ� RI� GHQWDO� KHDOWK�
DWWLWXGHV�DQG�EHKDYLRXU�DPRQJ�IUHVKPDQ�GHQWDO�
VWXGHQWV�LQ�-DSDQ��+RQJ�.RQJ�DQG�:HVW�&KLQD��
,QW�'HQW�-�����������������
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.DZDPXUD�0�� 'HQWDO� EHKDYLRUDO� VFLHQFH�� 7KH�
UHODWLRQVKLS�EHWZHHQ�SHUFHSWLRQV�RI�RUDO�KHDOWK�
DQG�RUDO�VWDWXV�LQ�DGXOWV��-�+LURVKLPD�8QLY�'HQW�
6RF�����������������

.DZDPXUD�0��6SDGDIRUD�$��.LP�.-��.RPDED�
\DVKL� 7�� &RPSDULVRQ� RI� 8QLWHG� 6WDWHV� DQG�
.RUHDQ� GHQWDO� K\JLHQH� VWXGHQWV� XVLQJ� WKH�
+LURVKLPD�XQLYHUVLW\�GHQWDO�EHKDYLRXUDO� LQYHQ�
WRU\��+8�'%,���,QW�'HQW�-�����������������

.DZDPXUD� 0�� ,ZDPRWR� <�� :ULJKW� )$�� $�
FRPSDULVRQ� RI� VHOI�UHSRUWHG� GHQWDO� KHDOWK�
DWWLWXGHV� DQG� EHKDYLRU� EHWZHHQ� VHOHFWHG�
-DSDQHVH� DQG�$XVWUDOLDQ� VWXGHQWV�� -� 'HQW� (GX��
����������������

.LP�.-��.RPDED\DVKL�7��0RRQ�6(��*RR�.0��
2NDGD� 0�� .DZDPXUD� 0�� 2UDO� KHDOWK�
DWWLWXGHV�EHKDYLRU�DQG�JLQJLYDO�VHOI�FDUH�OHYHO�RI�
.RUHDQ� GHQWDO� K\JLHQH� VWXGHQWV�� -� 2UDO� 6FL��
�������������

'R÷DQ�%��)LOL]L�.��.�o�NGR÷DQ�h��GLú�KHNLPOL÷L�
|÷UHQFLOHULQLQ� FLQVL\HWH� ED÷OÕ� D÷Õ]� VD÷OÕ÷Õ�
GDYUDQÕú�YH�G�ú�QFHOHUL��*h�'Lú�+HN�)DN�'HUJ��
��������������

g]NDQ�ùHQ�'�� ,UÕ]�%��8oDQ�<DUNDo�)��gQF��(��
'Lú�KHNLPOL÷L�IDN�OWHVL�|÷UHQFLOHULQLQ�SHULRGRQ�
WDO�IDUNÕQGDOÕ÷Õ��D÷Õ]�VD÷OÕ÷ÕQD�\|QHOLN�WXWXP�YH�
GDYUDQÕúODUÕQÕQ�GH÷HUOHQGLULOPHVL��
1HX�'HQW�-���������������

3HNHU� ,��$ONXUW� 07�� 2UDO� KHDOWK� DWWLWXGHV� DQG�
EHKDYLRU� DPRQJ� D� JURXS� RI� 7XUNLVK� GHQWDO�
VWXGHQWV��(XU�-�'HQW���������������

.DZDPXUD�0��:ULJKW� )$�� 'HFOHUFN� '�� )UHLUH�
0&��+X�'<��+RQNDOD�(��/HY\�*��.DOZLW]NL�0��
$Q� H[SORUDWRU\� VWXG\� RQ� FXOWXUDO� YDULDWLRQV� LQ�
RUDO� KHDOWK� DWWLWXGHV�� EHKDYLRXU� DQG� YDOXHV� RI�
IUHVKPDQ��ILUVW�\HDU��GHQWDO�VWXGHQWV��,QW�'HQW�-��
���������������

-DUDPLOOR�-$��-DUDPLOOR�)��.DGRU�,��0DVXRND�'��
7RQJ�/��$KQ�&��.RPDED\DVKL�7��$�FRPSDUDWLYH�
VWXG\�RI�RUDO�KHDOWK�DWWLWXGHV�DQG�EHKDYLRU�XVLQJ�
WKH� +LURVKLPD� 8QLYHUVLW\�'HQWDO� %HKDYLRUDO�
,QYHQWRU\� �+8�'%,�� EHWZHHQ� GHQWDO� DQG� FLYLO�
HQJLQHHULQJ� VWXGHQWV� LQ� &RORPELD�� -� 2UDO� 6FL��
�������������

.DZDPXUD� 0�� ,NHGD�1DNDRND�<�� 6DVDKDUD� +��
$Q� DVVHVVPHQW� RI� RUDO� VHOI�FDUH� OHYHO� DPRQJ�
-DSDQHVH� GHQWDO� K\JLHQH� VWXGHQWV� DQG� JHQHUDO�
QXUVLQJ�VWXGHQWV�XVLQJ�WKH�+LURVKLPD�8QLYHUVL�
W\��'HQWDO� %HKDYLRXUDO� ,QYHQWRU\� �+8�'%,���
VXUYH\V� LQ� ����������� (XU� -� 'HQW� (GXF��
������������
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.DUHP� +DVVDQ� %�� -DEEDU� $OL� %�� 0DKPRRG�
$OZDQ�$��%DGHLD�5$��6HOI�UHSRUWHG�RUDO�KHDOWK�
DWWLWXGHV� DQG� EHKDYLRUV�� DQG� JLQJLYDO� VWDWXV� RI�
GHQWDO� VWXGHQWV�� &OLQ� &RVPHW� ,QYHVWLJ� 'HQW��
���������������

3RO\FKURQRSRXORX� $�� .DZDPXUD� 0�� 2UDO�
VHOI�FDUH� EHKDYLRXUV�� FRPSDULQJ� *UHHN� DQG�
-DSDQHVH� GHQWDO� VWXGHQWV�� (XU� -� 'HQW� (GXF��
���������������

0XWKX� -�� 3UL\DGDUVKLQL� *�� 0XWKDQDQGDP� 6��
5DYLFKQGUDQ�6��%DOX�3��(YDOXDWLRQ�RI�RUDO�KHDOWK�
DWWLWXGH�DQG�EHKDYLRU� DPRQJ�D�JURXS�RI�GHQWDO�
VWXGHQWV� LQ� 3XGXFKHUU\�� ,QGLD�� D� SUHOLPLQDU\�
FURVV�VHFWLRQDO�VWXG\��-�,QGLDQ�6RF�3HULRGRQWRO��
���������������

.XPDU�+��%HKXUD�66��5DPDFKDQGUD�6��1LVKDW�5��
'DVK�.&��0RKLGGLQ�*��2UDO�KHDOWK�NQRZOHGJH��
DWWLWXGH��DQG�SUDFWLFHV�DPRQJ�GHQWDO�DQG�PHGLFDO�
VWXGHQWV�LQ�(DVWHUQ�,QGLD�±�$�FRPSDUDWLYH�VWXG\��
-�,QW�6RF�3UHY�&RPPXQLW\�'HQW���������������
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$UÕNDQ�$��3LULQoFL�6��.HOHú�6��g]NDQ�*��$EDFÕJLO�
)��2N\D\�3��+HNLP�DGD\ODUÕQÕQ�D÷Õ]�GLú� VD÷OÕ÷Õ�
DOÕúNDQOÕNODUÕ�YH�ELOJL�G�]H\OHULQLQ�GH÷HUOHQGLU�
LOPHVL�� $WDW�UN� hQLY� 'Lú� +HN� )DN� 'HUJ��
���������������

/L�0��:X�=��=KDQJ�5��/HL�/��<H�6��&KHQJ�5��+X�
7��&RPSDULVRQ�RI�RUDO�KHDOWK�EHKDYLRXU�EHWZHHQ�
GHQWDO� DQG� QRQ�GHQWDO� XQGHUJUDGXDWHV� LQ� D�
XQLYHUVLW\� LQ� VRXWKZHVWHUQ�&KLQD�H[SORULQJ� WKH�
IXWXUH� SULRULW\� IRU� RUDO� KHDOWK� HGXFDWLRQ�� %0&�
2UDO�+HDOWK���������������

$PHULFDQ�3V\FKRORJLFDO�$VVRFLDWLRQ��(GXFDWLRQ�
	� 6RFLRHFRQRPLF� 6WDWXV�� ������ KWWS���ZZ�
Z�DSD�RUJ�SL�VHV�UHVRXUFHV�SXEOLFDWLRQV�IDFW�
VKHHW�HGXFDWLRQ�DVS[�>(ULúLP�WDULKL�����������@�
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ÖZ
Amaç:
%X�oDOÕúPDGD��DOW�oHQH�E�\�N�D]Õ�GLúOHULQLQ�PH]LREXNNDO�N|NOHULQGH��:DYH2QH�*ROG��5HFLSURF�
%OXH� YH�2QH�&XUYH� H÷H� VLVWHPOHULQLQ� NXOODQÕPÕ� V�UHFLQGH� DSLNDOGHQ� WDúDQ� GHEULV�PLNWDUÕQÕQ�
GH÷HUOHQGLULOPHVL�DPDoODQPÕúWÕU�

Gereç ve Yöntemler:
dDOÕúPDGD����DGHW�DOW�oHQH�E�\�N�D]Õ�GLúL�NXOODQÕOPÕúWÕU��'LúOHU�UDVWJHOH���JUXED�D\UÕOPÕúWÕU��n = 
�����*UXS��
GH�:DYH2QH�*ROG��*UXS��¶GH�5HFLSURF�%OXH�YH�*UXS��
WH�2QH�&XUYH�H÷HOHUL� LOH�
�UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD� X\JXQ� úHNOLGH� N|N� NDQDOODUÕ� úHNLOOHQGLULOPLúWLU�� 'HQH\�
G�]HQH÷LQGH� DSLNDOGHQ� WDúDQ� GHEULV�PLNWDUÕ�� GDKD� |QFHGHQ� D÷ÕUOÕ÷Õ� KDVVDV� WHUD]L� LOH� WDUWÕOPÕú�
(SSHQGRUI�W�SOHULQGH�WRSODQPÕúWÕU��7�SOHU�LoLQGHNL�GLVWLOH�VX\XQ�EXKDUODúPDVÕ�LoLQ�����&¶GH���
J�Q�ER\XQFD�LQN�EDW|UGH�EHNOHWLOPLú��NDODQ�GHEULV�D÷ÕUOÕNODUÕ�KDVVDV�WHUD]L�LOH�WDUWÕODUDN�KHVDS-
ODQPÕúWÕU��9HULOHU�,QGHSHQGHQW�VDPSOHV�W�WHVWL�NXOODQÕODUDN�LVWDWLVWLNVHO�RODUDN�DQDOL]�HGLOPLúWLU�

Bulgular:
ho�JUXS�DUDVÕQGD� WDúDQ�GHEULV�PLNWDUÕQGD�|QHPOL�ELU� IDUNOÕOÕN� WHVSLW�HGLOPHPLúWLU��2QH�&XUYH�
H÷HVLQLQ�JHUHNWLUGL÷L�úHNLOOHQGLUPH�V�UHVL��5HFLSURF�%OXH�H÷HOHULQGHQ�|QHPOL�|Oo�GH�GDKD�X]XQ�
EXOXQPXúWXU��P����������2QH�&XUYH�YH�:DYH2QH�*ROG�DUDVÕQGD�SUHSDUDV\RQ�V�UHOHUL�DoÕVÕQGDQ�
|QHPOL�IDUN�EXOXQPDPÕúWÕU�

Sonuç:
Bu in vitro�oDOÕúPDQÕQ�VÕQÕUODPDODUÕ�GDKLOLQGH��E�W�Q�H÷H�VLVWHPOHUL�DSLNDOGHQ�GHEULV�WDúPDVÕQD�
QHGHQ�ROPXúWXU��7DúDQ�GHEULV�PLNWDUÕQGD�JUXSODU�DUDVÕQGD�DQODPOÕ�ELU�IDUN�EXOXQPDPÕúWÕU�

Anahtar Sözcükler: 
'HEULV�WDúPDVÕ��2QH�&XUYH��5HFLSURF�%OXH��:DYH2QH�*ROG

ABSTRACT
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.|N� NDQDO� WHGDYLVL�� NHPRPHNDQLN� SUHSDUDV\RQ� \DSÕODUDN�
PLNURRUJDQL]PDODUÕQ� N|N� NDQDOODUÕQGDQ� X]DNODúWÕUÕOPDVÕQÕ�
DPDoODPDNWDGÕU�� .|N� NDQDOODUÕQÕQ� SUHSDUDV\RQX� DSLNDO�
IRUDPHQGHQ�GHEULV��PLNURRUJDQL]PD�YH�LUULJDV\RQ�VRO�V\RQ-
ODUÕQÕQ�WDúPDVÕQD�QHGHQ�RODELOPHNWHGLU������.|N�NDQDO�SUHSD-
UDV\RQX� VÕUDVÕQGD�� GHEULVLQ� DSLNDOGHQ� oÕNÕúÕ�� SHULDSLNDO�
GRNXGD�ORNDOL]H�ELU�LUULWDV\RQD�YH�N|N�NDQDO�PLNUREL\DWDVÕ�LOH�
NRQDN� VDYXQPDVÕ� DUDVÕQGDNL� GHQJHQLQ� ER]XOPDVÕQD� ED÷OÕ�
RODUDN� DNXW� LQIODPDWXDU� UHDNVL\RQD� QHGHQ� ROPDNWDGÕU�� %X�
GXUXP�SRVWRSHUDWLI�D÷UÕ\D��LQIODPDV\RQD��IODUH�XS�JHOLúLPLQH�
YH� L\LOHúPHGH� JHFLNPH\H� VHEHS� RODELOPHNWHGLU� ����� %X�
QHGHQOH�� WDúDQ� GHEULV� PLNWDUÕQÕQ� |QOHQPHVL�� EX� NRPS-
OLNDV\RQODUÕQ�LQVLGDQVÕQÕ�D]DOWPDN�LoLQ�JHUHNPHNWHGLU�����
.|N�NDQDO�SUHSDUDV\RQXQGD�NXOODQÕODQ�W�P�H÷H�VLVWHPOHUL�YH�
WHNQLNOHU� DSLNDO� IRUDPHQGHQ� GHEULV� oÕNÕúÕQD� VHEHS� ROPDNOD�
ELUOLNWH�� GHEULV�PLNWDUÕ� IDUOÕOÕN� J|VWHUPHNWHGLU� ����� (÷HOHULQ�
WDVDUÕPÕ�� KÕ]Õ�� NRQLNOL÷L�� NHVLWL�� NXOODQÕODQ� H÷H� VD\ÕVÕ� YH�
NXOODQÕODQ� LUULJDV\RQODUÕQ� W�U�� JLEL� oHúLWOL� NRúXOODU� WDúDQ�
GHEULV�PLNWDUÕQÕ�HWNLOHPHNWHGLU������'|QHU�VLVWHP�H÷HOHUL�LOH�
NDQDO� SUHSDUDV\RQX�\DSÕOGÕ÷ÕQGD�� HO� H÷HOHULQH� J|UH� GDKD� D]�
GHEULV�WDúWÕ÷Õ�ELOGLULOPLúWLU������
7HN� H÷H� VLVWHPOHULQLQ� JHOLúWLULOPHVL� VD\HVLQGH�� oRN� DGÕPOÕ�
G|QHU� H÷H� VLVWHPOHUL� WHN� DGÕPD� EDVLWOHúWLULOPLúWLU�� 7HN� H÷H�
VLVWHPOHUL�� KDUHNHW� WLSLQH� J|UH� URWDV\RQ� YH� UHVLSURNDV\RQ�
RODUDN���JUXED�D\UÕOPDNWDGÕU������
5HFLSURF�%OXH��5%��9':��0�QLK��$OPDQ\D���UHVLSURNDV\RQ�

KDUHNHWL�LOH�oDOÕúDQ�WHN�H÷H�VLVWHPLGLU��6�úHNOLQGH�HQLQH�NHVLW�
YH� �� NHVLFL� NHQDUÕ\OD� PHYFXW� 5HFLSURF� �9':�� 0�QLK��
$OPDQ\D��H÷H�VLVWHPLQH�EHQ]HUGLU��IDNDW�H÷HQLQ�\DSÕVÕ�\HQL�
ELU� ÕVÕ� WHNQRORMLVL� �EOXH� ZLUH�� NXOODQÕODUDN� GDKD� HVQHN� KDOH�
JHWLULOPLúWLU��%X�WHNQLN��H÷H\H�PDYL�ELU�UHQN�YHUPLúWLU������
2QH&XUYH��2&��0LFUR�0HJD��%HVDQFRQ��)UDQVD��H÷H�VLVWHPL��
2QH6KDSH��26��0LFUR�0HJD��H÷H�VLVWHPLQLQ�JHOLúWLULOPHVL\OH�
�UHWLOHQ� WHN� H÷H� URWDV\RQ� VLVWHPLGLU�� &RQWURO� PHPRU\�
|]HOOL÷LQH�VDKLS�&�:LUH�WHNQL÷L\OH��UHWLOPLúWLU�YH�EX�WHNQLN��
H÷H�VLVWHPLQH�úHNLO�KDIÕ]D�|]HOOL÷L�YH�|QFHGHQ�H÷LPOHQGLUPH�
|]HOOL÷L� ND]DQGÕUPÕúWÕU�� ùHNLO� GL]D\QÕQGD� GH÷LúNHQ� HQLQH�
NHVLWOHU� PHYFXWWXU�� 8o� NÕVÕPGD� WULDQJXODU�� VDSD� \DNÕQ� 6�
úHNOLQGH�HQLQH�NHVLW�J|VWHUPHNWHGLU�
:DYH2QH� *ROG� �:2*�� 'HQWVSO\� 0DLOOHIHU�� %DOODLJXHV��
øVYLoUH��� *ROG�:LUH� WHNQRORMLVL\OH� �UHWLOHQ� UHVLSURNDV\RQ�
KDUHNHWL�LOH�oDOÕúDQ�WHN�H÷H�VLVWHPLGLU��(÷HQLQ�oDSÕ��NRQLNOL÷L�
YH�HQLQH�NHVLWL�PRGLIL\H�HGLOHUHN�:DYH2QH��'HQWVSO\�0DLOOH-
IHU��H÷H�VLVWHPLQH�J|UH�oRN�GDKD�HVQHN�KDOH�JHWLULOPLúWLU������

%X� oDOÕúPDGD�� DOW� oHQH� E�\�N� D]Õ� GLúOHULQLQ� PH]LREXNNDO�
N|NOHULQGH��:DYH2QH�*ROG��5HFLSURF�%OXH�YH�2QH�&XUYH�H÷H�
VLVWHPOHULQLQ� NXOODQÕPÕ� V�UHFLQGH� DSLNDOGHQ� WDúDQ� GHEULV�
PLNWDUÕQÕQ� GH÷HUOHQGLULOPHVL� DPDoODQPÕúWÕU�� 6ÕIÕU�
KLSRWH]LPL]�� GHQH\GH� NXOODQÕODQ� KLoELU� H÷H� VLVWHPLQLQ�
DSLNDOGHQ�GHEULV�WDúPDVÕQD�QHGHQ�ROPD\DFD÷ÕGÕU�

GEREÇ ve YÖNTEMLER
dDOÕúPDPÕ]GD� ��� DGHW� DOW� oHQH� E�\�N� D]Õ� GLúL� NXOODQÕOGÕ��
d�U�N�� UH]RUEVL\RQ�� NDOVLILNDV\RQ� RODQ�� HQGRGRQWLN� RODUDN�
WHGDYL�HGLOPLú�YH\D�NÕUÕN�YH�oDWODNODUÕ�RODQ�GLúOHU�oDOÕúPD�GÕúÕ�
EÕUDNÕOGÕ��dDOÕúPD�LoLQ��PH]LDO�N|N�QGH�9HUWXFFL�WLS�,9�NDQDO�
DQDWRPLVLQH�VDKLS�GLúOHU�VHoLOGL��gUQHNOHULQ�PH]LDO�N|NOHULQLQ�
LNL�D\UÕ�IRUDPHQL�ROGX÷XQX�GR÷UXODPDN�LoLQ�KHU�GLúLQ�UDG\R-
JUDILOHUL�DOÕQGÕ��'LúOHULQ�GLVWDO�N|NOHUL��HOPDV�GLVN�LOH�VHSDUH�
HGLOGL� YH� VX� VR÷XWPDVÕ� DOWÕQGD� DHUDW|U� NXOODQÕODUDN� HOPDV�
IUH]OH�ER\ODUÕ����PP�RODFDN�úHNLOGH�GHNRURQH�HGLOGL��6WDQGDUW�
JLULú�NDYLWHOHUL�DoÕOGÕ�YH�PH]LREXNNDO�NDQDOGD�����QR�.�WLSL�
HO�H÷HVL�LOH�DSLNDO�DoÕNOÕN�NRQWURO�HGLOGL�YH�oDOÕúPD\D�����QR�
.�WLSL�HO�H÷HVLQLQ�VÕNÕúWÕ÷Õ�GLúOHU�GDKLO�HGLOGL���%X�H÷HQLQ�N|N�
XFXQGD� J|U�OG�÷�� \HUGHNL� X]XQOXNWDQ� �� PP� oÕNDUÕODUDN�
oDOÕúPD�ER\X��d%��EHOLUOHQGL��'DKD�VRQUD�����GLú�UDVWJHOH���
IDUNOÕ�GHQH\�JUXEXQD�D\UÕOGÕ��n� ������

7�P� GHQH\� JUXSODUÕQGD� DSLNDOGHQ� WDúDQ� GHEULV� PLNWDUÕQÕQ�
GH÷HUOHQGLULOPHVLQGH�0\HUV�YH�0RQWJRPHU\������WDUDIÕQGDQ�
X\JXODQDQ�\|QWHP�NXOODQÕOGÕ��7DúDQ�GHEULVLQ�WRSODQPDVÕ�LoLQ�
(SSHQGRUI� W�SOHUL� NXOODQÕOGÕ�� %DúODQJÕoWD�� W�SOHULQLQ�
D÷ÕUOÕNODUÕ� ELU� \DUÕ� KDVVDV� WHUD]L� �$3����:'�� 6KLPDG]X��
-DSRQ\D�� NXOODQÕODUDN� KHVDSODQGÕ��+HU� W�S� �� NH]� WDUWÕOGÕ� YH�
D÷ÕUOÕNODUÕQÕQ� RUWDODPDVÕ� KHVDSODQGÕ�� +HU� GLú�� PLQH�VHPHQW�
ELUOHúLPLQH�NDGDU�W�SOHULQLQ�NDSD÷Õ�GHOLQHUHN�\HUOHúWLULOGL��øo�
YH�GÕú�KDYD�EDVÕQoODUÕ��GLúOHULQLQ�\DQÕQD�\HUOHúWLULOHQ����*�ELU�
L÷QH� NXOODQÕODUDN� GHQJHOHQGL�� gUQHNOHUL� LoHUHQ� W�SOHU� GDKD�
VRQUD� DO�PLQ\XP� IRO\R� LOH� NDSODQPÕú� úLúHOHUH� \HUOHúWLULOGL��
'�]HQHNOHU� ROXúWXUXOGXNWDQ� VRQUD�� NDQDO� SUHSDUDV\RQXQD�
EDúODQGÕ�� 7�P� JUXSODUGD� ���� QR� .�WLSL� H÷H� LOH� UHKEHU� \RO�
ROXúWXUXOGX�� *UXS� �
GH� :2*� ��������� LOH� :DYH2QH�$//�

PRGXQGD��*UXS��¶GH�5%����������LOH�5HFLSURF�$//�PRGXQGD�
YH�*UXS� �
WH�2&� ��������� LOH� ���� USP�����1FP� KÕ]� GH÷HU-
OHULQGH� URWDV\RQ� KDUHNHWL� LOH� �UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD�
X\JXQ�úHNOLQGH�d%¶GD�NXOODQÕOGÕ��7�P�SUHSDUDV\RQODU��WHN�ELU�
NOLQLV\HQ� WDUDIÕQGDQ� ;�6PDUW� 3OXV� HQGRGRQWLN� PRWRU�
�'HQWVSO\�0DLOOHIHU��NXOODQÕODUDN�\DSÕOGÕ��7�P�GLúOHUGH�NDQDO�
SUHSDUDV\RQX�V�UHVLQFH�WRSODP����P/�GLVWLOH�VX�LOH�LUULJDV\RQ�
\DSÕOGÕ�

.DQDO�SUHSDUDV\RQX�WDPDPODQGÕ÷ÕQGD�L÷QH�YH�GLú�(SSHQGRUI�
W�S�QGHQ�D\UÕOGÕ��.|N�\�]H\LQH�\DSÕúPÕú�GHEULVOHUL�WRSODPDN�
LoLQ� N|N� \�]H\L� �� P/� GLVWLOH� VX� LOH� \ÕNDQGÕ�� 7�SOHULQ�
LoHULVLQGH� EXOXQDQ� GLVWLOH� VX\X� EXKDUODúWÕUÕS� NXUX� GHEULV�
D÷ÕUOÕ÷ÕQÕ� |OoHELOPHN� LoLQ� W�SOHU� ��� R&� GH� �� J�Q� V�UH� LOH�
HW�YGH�EHNOHWLOGL��+HU�ELU�|UQH÷LQ�EXOXQGX÷X�W�S�LoLQ�DUGÕúÕN�
��|Oo�P�\DSÕOGÕ�YH�EX�|Oo�POHULQ�RUWDODPDVÕ�DOÕQGÕ��+HU�W�S�Q�
RUWDODPD� D÷ÕUOÕ÷Õ� KHVDSODQGÕ�� $SLNDOGHQ� WDúDQ� GHEULVLQ�
D÷ÕUOÕ÷Õ�� GHEULV� LoHUHQ� W�SOHULQ� D÷ÕUOÕ÷ÕQGDQ� ERú� W�SOHULQ�
D÷ÕUOÕ÷Õ�oÕNDUÕODUDN�KHVDSODQGÕ��
.|N�NDQDOÕ�úHNLOOHQGLULOPHVLQGH�NXOODQÕODQ�H÷HOHU�LOH�WRSODP�
oDOÕúPD�V�UHVLQL�EHOLUOHPHN�LoLQ��H÷HOHULQ�NDQDOGD�NDOGÕNODUÕ�
V�UH��LUULJDV\RQ�V�UHVL��H÷H�GH÷LúLPL�YH�H÷HOHULQ�WHPL]OHQPHVL�
VÕUDVÕQGD�GLMLWDO�NURQRPHWUH�oDOÕúWÕUÕODUDN�KHVDSODQGÕ�
(OGH� HGLOHQ� YHULOHU� ,QGHSHQGHQW�VDPSOHV� W� WHVWL� NXOODQÕODUDN�
LVWDWLVWLNVHO�RODUDN�DQDOL]�HGLOGL��$QODPOÕOÕN�G�]H\L�P��������
RODUDN� D\DUODQGÕ�� 7�P� LVWDWLVWLNVHO� DQDOL]OHU��:LQGRZV� LoLQ�
6366�V�U�P�������6366�,QF��&KLFDJR��,/��$%'��NXOODQÕODUDN�
\DSÕOGÕ�

BULGULAR
7�P� H÷H� VLVWHPOHULQLQ� DSLNDOGHQ� GHEULV� WDúPDVÕQD� QHGHQ�
ROGX÷X�� DQFDN� JUXSODU� DUDVÕQGD� DSLNDOGHQ� WDúDQ� GHEULV�
PLNWDUÕQGD�ELU�IDUNOÕOÕN�ROPDGÕ÷Õ�J|U�OG���*UXSODUD�DLW�WDúDQ�
GHEULV�PLNWDUODUÕ�7DEOR��¶GH�J|VWHULOPHNWHGLU�

Tablo 1. *UXSODUD�DLW�DSLNDOGHQ�WDúDQ�GHEULV�PLNWDUODUÕ

2&� H÷H� VLVWHPLQLQ� JHUHNWLUGL÷L� SUHSDUDV\RQ� V�UHVL� |QHPOL�
|Oo�GH�GDKD�X]XQ�EXOXQGX��P����������5%�YH�:2*�DUDVÕQGD�
SUHSDUDV\RQ� V�UHOHUL� DoÕVÕQGDQ� LVWDWLNVHO� DoÕGDQ� IDUN� EXOXQ-
PDGÕ��P�!��������ùHNLO��¶GH�JUXSODU�DUDVÕQGDNL�oDOÕúPD�]DPDQ�
V�UHOHUL�J|VWHULOPHNWHGLU�

ùHNLO����*UXSODUD�DLW�oDOÕúPD�]DPDQÕ�V�UHOHUL

<):<1̪5)
.|N� NDQDOODUÕQÕQ� SUHSDUDV\RQX� VÕUDVÕQGD� PH\GDQD� JHOHQ�
GHEULVOHULQ� DSLNDOGHQ� WDúPDVÕ�� VHDQV� VRQUDVÕ� D÷UÕ� YH�
LQIODPDV\RQXQ� JHOLúPHVLQH� QHGHQ� ROPDNWD� YH� HQGRGRQWLN�
WHGDYLQLQ� SURJQR]XQX� ROXPVX]� \|QGH� HWNLOHPHNWHGLU� �����
7�P� N|N� NDQDO� SUHSDUDV\RQ� WHNQLNOHUL� DSLNDOGHQ� GHEULV�
WDúPDVÕQD� QHGHQ� ROPDNWDGÕU� ����� 3UHSDUDV\RQ� WHNQL÷L��
NLQHPDWLN�� NXOODQÕODQ� HQVWU�PDQODUÕQ� VD\ÕVÕ�� GL]D\QÕ� YH�
ER\XWODUÕ�JLEL�GH÷LúNHQOHU�GHEULV�PLNWDUÕQÕ�HWNLOH\HELOPHNWH-
GLU� ������ dDOÕúPDPÕ]GD�� \HQL� WHNQRORMLOHU� NXOODQÕODUDN�
�UHWLOPLú�WHN�H÷H�UHVLSURNDV\RQ�VLVWHPOHULQGHQ��5%�YH�:2*�
YH� WHN� H÷H� URWDV\RQ� VLVWHPL� RODQ�2&� NXOODQDUDN� N|N� NDQDO�
SUHSDUDV\RQX� ER\XQFD� DSLNDOGHQ� WDúDQ� GHEULV� PLNWDUÕQÕQ�
GH÷HUOHQGLULOPHVL�YH�NDUúÕODúWÕUÕOPDVÕ�DPDoODQPÕúWÕU�
%X�oDOÕúPDGD��GHEULV� WRSODPDN� LoLQ�0\HUV�YH�0RQWJRPHU\�
�����WDUDIÕQGDQ�NXOODQÕODQ�YH�OLWHUDW�UGH�HQ�oRN�WHUFLK�HGLOHQ�
\|QWHP� NXOODQÕOGÕ�� %X� \|QWHPLQ� VÕQÕUODPDODUÕQGDQ� ELUL�
SHULDSLNDO� GRNXODU� YH� N|N� XFX� E|OJHVLQGHNL� EDVÕQFÕQ� WDNOLW�
HGLOHPHPHVLGLU�� /LWHUDW�UGH� \DSÕODQ� GL÷HU� oDOÕúPDODUGD�
�������� GD� ROGX÷X� JLEL�� VRG\XP� KLSRNORULWLQ� NULVWDO-
L]DV\RQXQXQ� WDúDQ� GHEULV� PLNWDUÕQÕ� HWNLOHPHPHVL� LoLQ�
LUULJDV\RQGD�GLVWLOH�VX�WHUFLK�HGLOGL��%X�úHNLOGH��WDúDQ�GHEULV�
\DOQÕ]FD� H÷HOHULQ� PHNDQLN� DNWLYLWHVLQH� ED÷ODQPÕú� ROGX��
øUULJDV\RQ�VÕUDVÕQGD��DSLNDOGH�ROXúDQ�EDVÕQFÕQ�GHEULV�WDúPDVÕ�
ULVNLQL�DUWWÕUPDVÕQÕ�|QOHPHN�LoLQ�LUULJDV\RQ�L÷QHVL�d%¶GDQ���
PP� GDKD� NÕVD� RODUDN� NXOODQÕOGÕ� ������ dDOÕúPDPÕ]GDNL� H÷H�
VLVWHPOHUL� �UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD� X\JXQ� RODUDN�
NXOODQÕOÕS�� VWDQGDUGL]DV\RQX� VD÷ODPDN� LoLQ� oDOÕúPD� WHN� ELU�
NOLQLV\HQ�WDUDIÕQGDQ�\DSÕOGÕ�
dDOÕúPDQÕQ�EXOJXODUÕQD�J|UH�KHU���H÷H�VLVWHPLQLQ�NXOODQÕPÕ�
VÕUDVÕQGD�GD�DSLNDOGHQ�GHEULV� WDúWÕ÷Õ�J|U�OG���:2*��5%�YH�
2&�JUXSODUÕ�DUDVÕQGD�DSLNDOGHQ�WDúDQ�GHEULV�PLNWDUÕ�DoÕVÕQGDQ�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�J|]OHQPHGL��%X�VRQXoODUD�
J|UH�VÕIÕU�KLSRWH]LPL]�UHGGHGLOPLú�ROGX�
dDOÕúPDPÕ]ÕQ� VRQXoODUÕQGDQ� IDUNOÕ�RODUDN������\ÕOÕQGD�5%��
5�(QGR�� :2*� YH� 3UR7DSHU� 1H[W� �371�� H÷HOHULQLQ�
NDUúÕODúWÕUÕOGÕ÷Õ� \DSÕODQ� ELU� oDOÕúPDGD� ������ HQ� ID]OD� GHEULV�
WDúÕUDQ�H÷H�VLVWHPLQLQ�5%�ROGX÷X�ELOGLULOPLúWLU�
<DNÕQ� WDULKOL� ELU� oDOÕúPDGD� ������:2*¶XQ� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕ�GH÷HUOHQGLULOPLú�YH�:DYH2QH��:2��VLVWHPLQH�
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H÷H�VLVWHPLQH�úHNLO�KDIÕ]D�|]HOOL÷L�YH�|QFHGHQ�H÷LPOHQGLUPH�
|]HOOL÷L� ND]DQGÕUPÕúWÕU�� ùHNLO� GL]D\QÕQGD� GH÷LúNHQ� HQLQH�
NHVLWOHU� PHYFXWWXU�� 8o� NÕVÕPGD� WULDQJXODU�� VDSD� \DNÕQ� 6�
úHNOLQGH�HQLQH�NHVLW�J|VWHUPHNWHGLU�
:DYH2QH� *ROG� �:2*�� 'HQWVSO\� 0DLOOHIHU�� %DOODLJXHV��
øVYLoUH��� *ROG�:LUH� WHNQRORMLVL\OH� �UHWLOHQ� UHVLSURNDV\RQ�
KDUHNHWL�LOH�oDOÕúDQ�WHN�H÷H�VLVWHPLGLU��(÷HQLQ�oDSÕ��NRQLNOL÷L�
YH�HQLQH�NHVLWL�PRGLIL\H�HGLOHUHN�:DYH2QH��'HQWVSO\�0DLOOH-
IHU��H÷H�VLVWHPLQH�J|UH�oRN�GDKD�HVQHN�KDOH�JHWLULOPLúWLU������

%X� oDOÕúPDGD�� DOW� oHQH� E�\�N� D]Õ� GLúOHULQLQ� PH]LREXNNDO�
N|NOHULQGH��:DYH2QH�*ROG��5HFLSURF�%OXH�YH�2QH�&XUYH�H÷H�
VLVWHPOHULQLQ� NXOODQÕPÕ� V�UHFLQGH� DSLNDOGHQ� WDúDQ� GHEULV�
PLNWDUÕQÕQ� GH÷HUOHQGLULOPHVL� DPDoODQPÕúWÕU�� 6ÕIÕU�
KLSRWH]LPL]�� GHQH\GH� NXOODQÕODQ� KLoELU� H÷H� VLVWHPLQLQ�
DSLNDOGHQ�GHEULV�WDúPDVÕQD�QHGHQ�ROPD\DFD÷ÕGÕU�

GEREÇ ve YÖNTEMLER
dDOÕúPDPÕ]GD� ��� DGHW� DOW� oHQH� E�\�N� D]Õ� GLúL� NXOODQÕOGÕ��
d�U�N�� UH]RUEVL\RQ�� NDOVLILNDV\RQ� RODQ�� HQGRGRQWLN� RODUDN�
WHGDYL�HGLOPLú�YH\D�NÕUÕN�YH�oDWODNODUÕ�RODQ�GLúOHU�oDOÕúPD�GÕúÕ�
EÕUDNÕOGÕ��dDOÕúPD�LoLQ��PH]LDO�N|N�QGH�9HUWXFFL�WLS�,9�NDQDO�
DQDWRPLVLQH�VDKLS�GLúOHU�VHoLOGL��gUQHNOHULQ�PH]LDO�N|NOHULQLQ�
LNL�D\UÕ�IRUDPHQL�ROGX÷XQX�GR÷UXODPDN�LoLQ�KHU�GLúLQ�UDG\R-
JUDILOHUL�DOÕQGÕ��'LúOHULQ�GLVWDO�N|NOHUL��HOPDV�GLVN�LOH�VHSDUH�
HGLOGL� YH� VX� VR÷XWPDVÕ� DOWÕQGD� DHUDW|U� NXOODQÕODUDN� HOPDV�
IUH]OH�ER\ODUÕ����PP�RODFDN�úHNLOGH�GHNRURQH�HGLOGL��6WDQGDUW�
JLULú�NDYLWHOHUL�DoÕOGÕ�YH�PH]LREXNNDO�NDQDOGD�����QR�.�WLSL�
HO�H÷HVL�LOH�DSLNDO�DoÕNOÕN�NRQWURO�HGLOGL�YH�oDOÕúPD\D�����QR�
.�WLSL�HO�H÷HVLQLQ�VÕNÕúWÕ÷Õ�GLúOHU�GDKLO�HGLOGL���%X�H÷HQLQ�N|N�
XFXQGD� J|U�OG�÷�� \HUGHNL� X]XQOXNWDQ� �� PP� oÕNDUÕODUDN�
oDOÕúPD�ER\X��d%��EHOLUOHQGL��'DKD�VRQUD�����GLú�UDVWJHOH���
IDUNOÕ�GHQH\�JUXEXQD�D\UÕOGÕ��n� ������

7�P� GHQH\� JUXSODUÕQGD� DSLNDOGHQ� WDúDQ� GHEULV� PLNWDUÕQÕQ�
GH÷HUOHQGLULOPHVLQGH�0\HUV�YH�0RQWJRPHU\������WDUDIÕQGDQ�
X\JXODQDQ�\|QWHP�NXOODQÕOGÕ��7DúDQ�GHEULVLQ�WRSODQPDVÕ�LoLQ�
(SSHQGRUI� W�SOHUL� NXOODQÕOGÕ�� %DúODQJÕoWD�� W�SOHULQLQ�
D÷ÕUOÕNODUÕ� ELU� \DUÕ� KDVVDV� WHUD]L� �$3����:'�� 6KLPDG]X��
-DSRQ\D�� NXOODQÕODUDN� KHVDSODQGÕ��+HU� W�S� �� NH]� WDUWÕOGÕ� YH�
D÷ÕUOÕNODUÕQÕQ� RUWDODPDVÕ� KHVDSODQGÕ�� +HU� GLú�� PLQH�VHPHQW�
ELUOHúLPLQH�NDGDU�W�SOHULQLQ�NDSD÷Õ�GHOLQHUHN�\HUOHúWLULOGL��øo�
YH�GÕú�KDYD�EDVÕQoODUÕ��GLúOHULQLQ�\DQÕQD�\HUOHúWLULOHQ����*�ELU�
L÷QH� NXOODQÕODUDN� GHQJHOHQGL�� gUQHNOHUL� LoHUHQ� W�SOHU� GDKD�
VRQUD� DO�PLQ\XP� IRO\R� LOH� NDSODQPÕú� úLúHOHUH� \HUOHúWLULOGL��
'�]HQHNOHU� ROXúWXUXOGXNWDQ� VRQUD�� NDQDO� SUHSDUDV\RQXQD�
EDúODQGÕ�� 7�P� JUXSODUGD� ���� QR� .�WLSL� H÷H� LOH� UHKEHU� \RO�
ROXúWXUXOGX�� *UXS� �
GH� :2*� ��������� LOH� :DYH2QH�$//�

PRGXQGD��*UXS��¶GH�5%����������LOH�5HFLSURF�$//�PRGXQGD�
YH�*UXS� �
WH�2&� ��������� LOH� ���� USP�����1FP� KÕ]� GH÷HU-
OHULQGH� URWDV\RQ� KDUHNHWL� LOH� �UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD�
X\JXQ�úHNOLQGH�d%¶GD�NXOODQÕOGÕ��7�P�SUHSDUDV\RQODU��WHN�ELU�
NOLQLV\HQ� WDUDIÕQGDQ� ;�6PDUW� 3OXV� HQGRGRQWLN� PRWRU�
�'HQWVSO\�0DLOOHIHU��NXOODQÕODUDN�\DSÕOGÕ��7�P�GLúOHUGH�NDQDO�
SUHSDUDV\RQX�V�UHVLQFH�WRSODP����P/�GLVWLOH�VX�LOH�LUULJDV\RQ�
\DSÕOGÕ�

.DQDO�SUHSDUDV\RQX�WDPDPODQGÕ÷ÕQGD�L÷QH�YH�GLú�(SSHQGRUI�
W�S�QGHQ�D\UÕOGÕ��.|N�\�]H\LQH�\DSÕúPÕú�GHEULVOHUL�WRSODPDN�
LoLQ� N|N� \�]H\L� �� P/� GLVWLOH� VX� LOH� \ÕNDQGÕ�� 7�SOHULQ�
LoHULVLQGH� EXOXQDQ� GLVWLOH� VX\X� EXKDUODúWÕUÕS� NXUX� GHEULV�
D÷ÕUOÕ÷ÕQÕ� |OoHELOPHN� LoLQ� W�SOHU� ��� R&� GH� �� J�Q� V�UH� LOH�
HW�YGH�EHNOHWLOGL��+HU�ELU�|UQH÷LQ�EXOXQGX÷X�W�S�LoLQ�DUGÕúÕN�
��|Oo�P�\DSÕOGÕ�YH�EX�|Oo�POHULQ�RUWDODPDVÕ�DOÕQGÕ��+HU�W�S�Q�
RUWDODPD� D÷ÕUOÕ÷Õ� KHVDSODQGÕ�� $SLNDOGHQ� WDúDQ� GHEULVLQ�
D÷ÕUOÕ÷Õ�� GHEULV� LoHUHQ� W�SOHULQ� D÷ÕUOÕ÷ÕQGDQ� ERú� W�SOHULQ�
D÷ÕUOÕ÷Õ�oÕNDUÕODUDN�KHVDSODQGÕ��
.|N�NDQDOÕ�úHNLOOHQGLULOPHVLQGH�NXOODQÕODQ�H÷HOHU�LOH�WRSODP�
oDOÕúPD�V�UHVLQL�EHOLUOHPHN�LoLQ��H÷HOHULQ�NDQDOGD�NDOGÕNODUÕ�
V�UH��LUULJDV\RQ�V�UHVL��H÷H�GH÷LúLPL�YH�H÷HOHULQ�WHPL]OHQPHVL�
VÕUDVÕQGD�GLMLWDO�NURQRPHWUH�oDOÕúWÕUÕODUDN�KHVDSODQGÕ�
(OGH� HGLOHQ� YHULOHU� ,QGHSHQGHQW�VDPSOHV� W� WHVWL� NXOODQÕODUDN�
LVWDWLVWLNVHO�RODUDN�DQDOL]�HGLOGL��$QODPOÕOÕN�G�]H\L�P��������
RODUDN� D\DUODQGÕ�� 7�P� LVWDWLVWLNVHO� DQDOL]OHU��:LQGRZV� LoLQ�
6366�V�U�P�������6366�,QF��&KLFDJR��,/��$%'��NXOODQÕODUDN�
\DSÕOGÕ�

BULGULAR
7�P� H÷H� VLVWHPOHULQLQ� DSLNDOGHQ� GHEULV� WDúPDVÕQD� QHGHQ�
ROGX÷X�� DQFDN� JUXSODU� DUDVÕQGD� DSLNDOGHQ� WDúDQ� GHEULV�
PLNWDUÕQGD�ELU�IDUNOÕOÕN�ROPDGÕ÷Õ�J|U�OG���*UXSODUD�DLW�WDúDQ�
GHEULV�PLNWDUODUÕ�7DEOR��¶GH�J|VWHULOPHNWHGLU�

Tablo 1. *UXSODUD�DLW�DSLNDOGHQ�WDúDQ�GHEULV�PLNWDUODUÕ

2&� H÷H� VLVWHPLQLQ� JHUHNWLUGL÷L� SUHSDUDV\RQ� V�UHVL� |QHPOL�
|Oo�GH�GDKD�X]XQ�EXOXQGX��P����������5%�YH�:2*�DUDVÕQGD�
SUHSDUDV\RQ� V�UHOHUL� DoÕVÕQGDQ� LVWDWLNVHO� DoÕGDQ� IDUN� EXOXQ-
PDGÕ��P�!��������ùHNLO��¶GH�JUXSODU�DUDVÕQGDNL�oDOÕúPD�]DPDQ�
V�UHOHUL�J|VWHULOPHNWHGLU�

ùHNLO����*UXSODUD�DLW�oDOÕúPD�]DPDQÕ�V�UHOHUL

<):<1̪5)
.|N� NDQDOODUÕQÕQ� SUHSDUDV\RQX� VÕUDVÕQGD� PH\GDQD� JHOHQ�
GHEULVOHULQ� DSLNDOGHQ� WDúPDVÕ�� VHDQV� VRQUDVÕ� D÷UÕ� YH�
LQIODPDV\RQXQ� JHOLúPHVLQH� QHGHQ� ROPDNWD� YH� HQGRGRQWLN�
WHGDYLQLQ� SURJQR]XQX� ROXPVX]� \|QGH� HWNLOHPHNWHGLU� �����
7�P� N|N� NDQDO� SUHSDUDV\RQ� WHNQLNOHUL� DSLNDOGHQ� GHEULV�
WDúPDVÕQD� QHGHQ� ROPDNWDGÕU� ����� 3UHSDUDV\RQ� WHNQL÷L��
NLQHPDWLN�� NXOODQÕODQ� HQVWU�PDQODUÕQ� VD\ÕVÕ�� GL]D\QÕ� YH�
ER\XWODUÕ�JLEL�GH÷LúNHQOHU�GHEULV�PLNWDUÕQÕ�HWNLOH\HELOPHNWH-
GLU� ������ dDOÕúPDPÕ]GD�� \HQL� WHNQRORMLOHU� NXOODQÕODUDN�
�UHWLOPLú�WHN�H÷H�UHVLSURNDV\RQ�VLVWHPOHULQGHQ��5%�YH�:2*�
YH� WHN� H÷H� URWDV\RQ� VLVWHPL� RODQ�2&� NXOODQDUDN� N|N� NDQDO�
SUHSDUDV\RQX� ER\XQFD� DSLNDOGHQ� WDúDQ� GHEULV� PLNWDUÕQÕQ�
GH÷HUOHQGLULOPHVL�YH�NDUúÕODúWÕUÕOPDVÕ�DPDoODQPÕúWÕU�
%X�oDOÕúPDGD��GHEULV� WRSODPDN� LoLQ�0\HUV�YH�0RQWJRPHU\�
�����WDUDIÕQGDQ�NXOODQÕODQ�YH�OLWHUDW�UGH�HQ�oRN�WHUFLK�HGLOHQ�
\|QWHP� NXOODQÕOGÕ�� %X� \|QWHPLQ� VÕQÕUODPDODUÕQGDQ� ELUL�
SHULDSLNDO� GRNXODU� YH� N|N� XFX� E|OJHVLQGHNL� EDVÕQFÕQ� WDNOLW�
HGLOHPHPHVLGLU�� /LWHUDW�UGH� \DSÕODQ� GL÷HU� oDOÕúPDODUGD�
�������� GD� ROGX÷X� JLEL�� VRG\XP� KLSRNORULWLQ� NULVWDO-
L]DV\RQXQXQ� WDúDQ� GHEULV� PLNWDUÕQÕ� HWNLOHPHPHVL� LoLQ�
LUULJDV\RQGD�GLVWLOH�VX�WHUFLK�HGLOGL��%X�úHNLOGH��WDúDQ�GHEULV�
\DOQÕ]FD� H÷HOHULQ� PHNDQLN� DNWLYLWHVLQH� ED÷ODQPÕú� ROGX��
øUULJDV\RQ�VÕUDVÕQGD��DSLNDOGH�ROXúDQ�EDVÕQFÕQ�GHEULV�WDúPDVÕ�
ULVNLQL�DUWWÕUPDVÕQÕ�|QOHPHN�LoLQ�LUULJDV\RQ�L÷QHVL�d%¶GDQ���
PP� GDKD� NÕVD� RODUDN� NXOODQÕOGÕ� ������ dDOÕúPDPÕ]GDNL� H÷H�
VLVWHPOHUL� �UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD� X\JXQ� RODUDN�
NXOODQÕOÕS�� VWDQGDUGL]DV\RQX� VD÷ODPDN� LoLQ� oDOÕúPD� WHN� ELU�
NOLQLV\HQ�WDUDIÕQGDQ�\DSÕOGÕ�
dDOÕúPDQÕQ�EXOJXODUÕQD�J|UH�KHU���H÷H�VLVWHPLQLQ�NXOODQÕPÕ�
VÕUDVÕQGD�GD�DSLNDOGHQ�GHEULV� WDúWÕ÷Õ�J|U�OG���:2*��5%�YH�
2&�JUXSODUÕ�DUDVÕQGD�DSLNDOGHQ�WDúDQ�GHEULV�PLNWDUÕ�DoÕVÕQGDQ�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�J|]OHQPHGL��%X�VRQXoODUD�
J|UH�VÕIÕU�KLSRWH]LPL]�UHGGHGLOPLú�ROGX�
dDOÕúPDPÕ]ÕQ� VRQXoODUÕQGDQ� IDUNOÕ�RODUDN������\ÕOÕQGD�5%��
5�(QGR�� :2*� YH� 3UR7DSHU� 1H[W� �371�� H÷HOHULQLQ�
NDUúÕODúWÕUÕOGÕ÷Õ� \DSÕODQ� ELU� oDOÕúPDGD� ������ HQ� ID]OD� GHEULV�
WDúÕUDQ�H÷H�VLVWHPLQLQ�5%�ROGX÷X�ELOGLULOPLúWLU�
<DNÕQ� WDULKOL� ELU� oDOÕúPDGD� ������:2*¶XQ� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕ�GH÷HUOHQGLULOPLú�YH�:DYH2QH��:2��VLVWHPLQH�
J|UH�|QHPOL�|Oo�GH�GDKD�D]�DSLNDOGHQ�GHEULV�WDúPDVÕQD�VHEHS�
ROGX÷X�ELOGLULOPLúWLU��6LQKD�YH�DUN�������������\ÕOÕQGD�:2*�
YH� 2QH� 6KDSH� �26�� VLVWHPOHULQL� NDUúÕODúWÕUGÕNODUÕ� oDOÕúPD-

��

ODUÕQGD� :2*� VLVWHPOHULQLQ� GDKD� ID]OD� GHEULV� WDúÕUGÕ÷ÕQÕ�
ELOGLUPLúOHUGLU�� %RQDFFDUVR� YH� DUN�� ����� VRQXoODUÕ� GD� D\QÕ�
VRQXoODUÕ�ELOGLUPLúWLU��
%XUNOHLQ� YH� DUN�� ����� UHVLSURNDV\RQ� H÷H� VLVWHPOHULQLQ�
URWDV\RQ�VLVWHPOHULQGHQ�GDKD�ID]OD�GHEULV�WDúÕUGÕ÷ÕQÕ�J|VWHU-
PLúOHUGLU��%X�VRQXFX�GR÷UXOD\DQ�.DUDWDú�YH�DUN�������IDUNOÕ�
NLQHPDWLNOHU� LOH� 7)$� VLVWHPLQL� NXOODQDUDN� WDúDQ� GHEULV�
PLNWDUÕQÕ� GH÷HUOHQGLUPLú� YH� GHYDPOÕ� URWDV\RQ� KDUHNHWLQLQ�
UHVLSURNDV\RQ�KDUHNHWLQGHQ�GDKD�D]�GHEULV�WDúPDVÕ�LOH�LOLúNLOL�
ROGX÷XQX�ELOGLUPLúWLU��
����¶GH�8VOX�YH�DUN�������WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�5%��
+\IOH[�('0��;3�(QGR�6KDSHU� H÷HOHUL�NDUúÕODúWÕUÕOPÕú�ROXS�
5%�HQ�ID]OD�GHEULV�WDúÕUDQ�úHNLOOHQGLUPH�H÷HVL�RODUDN�EXOXQ-
PXúWXU� ��<DNÕQ�]DPDQGD�\DSÕODQ�ELU�oDOÕúPDGD� ������5HFLS-
URF
XQ�371�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�|QHPOL�|Oo�GH�GDKD�ID]OD�
DSLNDOGHQ� GHEULV� WDúÕUGÕ÷Õ� ELOGLULOPLúWLU�� 5HVLSURNDV\RQ�
KDUHNHWL� GHEULVL� DSHNVH� GR÷UX� LWHUNHQ�� URWDV\RQ� KDUHNHWL��
GHEULVLQ�NRURQDO�WDúÕQPDVÕQÕ�GHVWHNOHGL÷L�G�ú�Q�OP�úW�U������
�����'L÷HU�WDUDIWDQ��UHVLSURNDV\RQ�H÷H�VLVWHPOHULQLQ�GDKD�D]�
GHEULV�WDúPDVÕQD�VHEHS�ROGX÷XQX�ELOGLUHQ�oDOÕúPDODU����������
OLWHUDW�UGH�PHYFXWWXU��hVW�Q�YH�DUN�������YH�'H�'HXV�YH�DUN��
�����WDUDIÕQGDQ�\DSÕODQ�GHEULV�WDúPDVÕ�oDOÕúPDODUÕQGD�UHVLSUR-
NDV\RQ� VLVWHPOHULQLQ� GDKD� D]� GHEULV� WDúPDVÕ� LOH� LOLúNLOL�
ROGX÷XQX�ELOGLUPLúOHUGLU��
.HOHú� YH� DUN�� ����� IDUNOÕ� H÷H� VLVWHPOHULQLQ� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕ��]HULQGHNL�HWNLVLQL�GH÷HUOHQGLUGLNOHUL�oDOÕúPD-
GD�� HQ� G�ú�N� GHEULV� PLNWDUÕQÕQ� 5HFLSURF�� 5%� YH� 371�
JUXSODUÕQGD� ROGX÷XQX� YH� :2�� :2*� YH� 26� JUXSODUÕQÕQ��
5HFLSURF� YH� 371� JUXSODUÕQGDQ� |QHPOL� |Oo�GH� GDKD� ID]OD�
GHEULV� WDúÕUGÕ÷ÕQÕ� ELOGLUPLúOHUGLU�� %X� GXUXPXQ� UHVLSURNDO�
KDUHNHWLQ�� ELOLQHQ� GHQJHOL� NXYYHW� WHNQL÷LQL� WDNOLW� HGHUHN�
DSLNDOGHQ�GDKD�D]�GHEULV�oÕNDUDQ�ELU�EDVÕQo�LOH�KDUHNHW�HWPHV-
LQH�ED÷OÕ�ROGX÷X�G�ú�Q�OP�úW�U������
.RoDN� YH� DUN�� ����� LVH� EL]LP� oDOÕúPDPÕ]ÕQ� VRQXoODUÕ\OD�
X\XPOX�RODUDN�UHVLSURNDV\RQ�YH�URWDV\RQ�KDUHNHWOHUL�DUDVÕQGD�
IDUN� EXODPDPÕúODUGÕU�� %HQ]HU� úHNLOGH� 6LOYD� YH� DUN�� ������
URWDV\RQ��3UR7DSHU�8QLYHUVDO��YH�UHVLSURNDV\RQ��5%��H÷HOHU-
LQL� NDUúÕODúWÕUGÕNODUÕ� oDOÕúPDODUÕQGD� LVWDWLNVHO� RODUDN� DQODPOÕ�
ELU�IDUN�ELOGLUPHPLúOHUGLU�

/LWHUDW�UGH��NXOODQÕODQ�H÷HQLQ�NRQLNOLN�DoÕVÕQÕQ� WDúDQ�GHEULV�
PLNWDUÕ� LOH� LOLúNLOHQGLUHQ� YH� E�\�N� ELU� NRQLNOL÷H� VDKLS� ELU�
H÷HQLQ�GDKD�ID]OD�GHEULV�WDúÕUGÕ÷ÕQÕ�ELOGLUHQ�oDOÕúPDODU�YDUGÕU�
���������%L]LP�oDOÕúPDPÕ]GD���H÷H�VLVWHPL�GH�IDUNOÕ�NRQLNOLN�
DoÕODUÕQD�VDKLS�ROXS�5%��������:2*�������YH�2&�������NRQLN-
OLN� DoÕVÕQGD� VDKLSWLU�� )DNDW� oDOÕúPDPÕ]GD� EX� GXUXP� WDúDQ�
GHEULV� PLNWDUÕ� LOH� LOLúNLOL� EXOXQPDPÕúWÕU�� (÷H� VLVWHPOHULQGH�
NXOODQÕODQ� H÷HOHULQLQ� VD\ÕVÕQÕQ� DUWPDVÕQÕQ�� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕQGDNL�DUWÕú� LOH� LOLúNLOL�RODELOHFH÷L�ELOGLULOPLúWLU�
������ dDOÕúPDPÕ]GD� NXOODQGÕ÷ÕPÕ]� �� H÷H� VLVWHPL� GH� WHN�
H÷HGHQ�ROXúPDNWDGÕU��
dDOÕúPDPÕ]GD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� HQ� X]XQ� V�UH�2&�
JUXEXQGD� J|]OHQPLúWLU� �P� �� ������ :2*� YH� 5%� DUDVÕQGD�
oDOÕúPD�]DPDQÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�
EXOXQPDGÕ�� ho� VLVWHPLQ� GH� WHN� H÷HGHQ� ROXúWX÷X�
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SUHSDUDV\RQ� V�UHOHUL� DoÕVÕQGDQ� LVWDWLNVHO� DoÕGDQ� IDUN� EXOXQ-
PDGÕ��P�!��������ùHNLO��¶GH�JUXSODU�DUDVÕQGDNL�oDOÕúPD�]DPDQ�
V�UHOHUL�J|VWHULOPHNWHGLU�

ùHNLO����*UXSODUD�DLW�oDOÕúPD�]DPDQÕ�V�UHOHUL

<):<1̪5)
.|N� NDQDOODUÕQÕQ� SUHSDUDV\RQX� VÕUDVÕQGD� PH\GDQD� JHOHQ�
GHEULVOHULQ� DSLNDOGHQ� WDúPDVÕ�� VHDQV� VRQUDVÕ� D÷UÕ� YH�
LQIODPDV\RQXQ� JHOLúPHVLQH� QHGHQ� ROPDNWD� YH� HQGRGRQWLN�
WHGDYLQLQ� SURJQR]XQX� ROXPVX]� \|QGH� HWNLOHPHNWHGLU� �����
7�P� N|N� NDQDO� SUHSDUDV\RQ� WHNQLNOHUL� DSLNDOGHQ� GHEULV�
WDúPDVÕQD� QHGHQ� ROPDNWDGÕU� ����� 3UHSDUDV\RQ� WHNQL÷L��
NLQHPDWLN�� NXOODQÕODQ� HQVWU�PDQODUÕQ� VD\ÕVÕ�� GL]D\QÕ� YH�
ER\XWODUÕ�JLEL�GH÷LúNHQOHU�GHEULV�PLNWDUÕQÕ�HWNLOH\HELOPHNWH-
GLU� ������ dDOÕúPDPÕ]GD�� \HQL� WHNQRORMLOHU� NXOODQÕODUDN�
�UHWLOPLú�WHN�H÷H�UHVLSURNDV\RQ�VLVWHPOHULQGHQ��5%�YH�:2*�
YH� WHN� H÷H� URWDV\RQ� VLVWHPL� RODQ�2&� NXOODQDUDN� N|N� NDQDO�
SUHSDUDV\RQX� ER\XQFD� DSLNDOGHQ� WDúDQ� GHEULV� PLNWDUÕQÕQ�
GH÷HUOHQGLULOPHVL�YH�NDUúÕODúWÕUÕOPDVÕ�DPDoODQPÕúWÕU�
%X�oDOÕúPDGD��GHEULV� WRSODPDN� LoLQ�0\HUV�YH�0RQWJRPHU\�
�����WDUDIÕQGDQ�NXOODQÕODQ�YH�OLWHUDW�UGH�HQ�oRN�WHUFLK�HGLOHQ�
\|QWHP� NXOODQÕOGÕ�� %X� \|QWHPLQ� VÕQÕUODPDODUÕQGDQ� ELUL�
SHULDSLNDO� GRNXODU� YH� N|N� XFX� E|OJHVLQGHNL� EDVÕQFÕQ� WDNOLW�
HGLOHPHPHVLGLU�� /LWHUDW�UGH� \DSÕODQ� GL÷HU� oDOÕúPDODUGD�
�������� GD� ROGX÷X� JLEL�� VRG\XP� KLSRNORULWLQ� NULVWDO-
L]DV\RQXQXQ� WDúDQ� GHEULV� PLNWDUÕQÕ� HWNLOHPHPHVL� LoLQ�
LUULJDV\RQGD�GLVWLOH�VX�WHUFLK�HGLOGL��%X�úHNLOGH��WDúDQ�GHEULV�
\DOQÕ]FD� H÷HOHULQ� PHNDQLN� DNWLYLWHVLQH� ED÷ODQPÕú� ROGX��
øUULJDV\RQ�VÕUDVÕQGD��DSLNDOGH�ROXúDQ�EDVÕQFÕQ�GHEULV�WDúPDVÕ�
ULVNLQL�DUWWÕUPDVÕQÕ�|QOHPHN�LoLQ�LUULJDV\RQ�L÷QHVL�d%¶GDQ���
PP� GDKD� NÕVD� RODUDN� NXOODQÕOGÕ� ������ dDOÕúPDPÕ]GDNL� H÷H�
VLVWHPOHUL� �UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD� X\JXQ� RODUDN�
NXOODQÕOÕS�� VWDQGDUGL]DV\RQX� VD÷ODPDN� LoLQ� oDOÕúPD� WHN� ELU�
NOLQLV\HQ�WDUDIÕQGDQ�\DSÕOGÕ�
dDOÕúPDQÕQ�EXOJXODUÕQD�J|UH�KHU���H÷H�VLVWHPLQLQ�NXOODQÕPÕ�
VÕUDVÕQGD�GD�DSLNDOGHQ�GHEULV� WDúWÕ÷Õ�J|U�OG���:2*��5%�YH�
2&�JUXSODUÕ�DUDVÕQGD�DSLNDOGHQ�WDúDQ�GHEULV�PLNWDUÕ�DoÕVÕQGDQ�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�J|]OHQPHGL��%X�VRQXoODUD�
J|UH�VÕIÕU�KLSRWH]LPL]�UHGGHGLOPLú�ROGX�
dDOÕúPDPÕ]ÕQ� VRQXoODUÕQGDQ� IDUNOÕ�RODUDN������\ÕOÕQGD�5%��
5�(QGR�� :2*� YH� 3UR7DSHU� 1H[W� �371�� H÷HOHULQLQ�
NDUúÕODúWÕUÕOGÕ÷Õ� \DSÕODQ� ELU� oDOÕúPDGD� ������ HQ� ID]OD� GHEULV�
WDúÕUDQ�H÷H�VLVWHPLQLQ�5%�ROGX÷X�ELOGLULOPLúWLU�
<DNÕQ� WDULKOL� ELU� oDOÕúPDGD� ������:2*¶XQ� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕ�GH÷HUOHQGLULOPLú�YH�:DYH2QH��:2��VLVWHPLQH�
J|UH�|QHPOL�|Oo�GH�GDKD�D]�DSLNDOGHQ�GHEULV�WDúPDVÕQD�VHEHS�
ROGX÷X�ELOGLULOPLúWLU��6LQKD�YH�DUN�������������\ÕOÕQGD�:2*�
YH� 2QH� 6KDSH� �26�� VLVWHPOHULQL� NDUúÕODúWÕUGÕNODUÕ� oDOÕúPD-

.ÕUÕFÕ�'��YH�DUN� $NG�'Lú�+HN�'�����������

��

ODUÕQGD� :2*� VLVWHPOHULQLQ� GDKD� ID]OD� GHEULV� WDúÕUGÕ÷ÕQÕ�
ELOGLUPLúOHUGLU�� %RQDFFDUVR� YH� DUN�� ����� VRQXoODUÕ� GD� D\QÕ�
VRQXoODUÕ�ELOGLUPLúWLU��
%XUNOHLQ� YH� DUN�� ����� UHVLSURNDV\RQ� H÷H� VLVWHPOHULQLQ�
URWDV\RQ�VLVWHPOHULQGHQ�GDKD�ID]OD�GHEULV�WDúÕUGÕ÷ÕQÕ�J|VWHU-
PLúOHUGLU��%X�VRQXFX�GR÷UXOD\DQ�.DUDWDú�YH�DUN�������IDUNOÕ�
NLQHPDWLNOHU� LOH� 7)$� VLVWHPLQL� NXOODQDUDN� WDúDQ� GHEULV�
PLNWDUÕQÕ� GH÷HUOHQGLUPLú� YH� GHYDPOÕ� URWDV\RQ� KDUHNHWLQLQ�
UHVLSURNDV\RQ�KDUHNHWLQGHQ�GDKD�D]�GHEULV�WDúPDVÕ�LOH�LOLúNLOL�
ROGX÷XQX�ELOGLUPLúWLU��
����¶GH�8VOX�YH�DUN�������WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�5%��
+\IOH[�('0��;3�(QGR�6KDSHU� H÷HOHUL�NDUúÕODúWÕUÕOPÕú�ROXS�
5%�HQ�ID]OD�GHEULV�WDúÕUDQ�úHNLOOHQGLUPH�H÷HVL�RODUDN�EXOXQ-
PXúWXU� ��<DNÕQ�]DPDQGD�\DSÕODQ�ELU�oDOÕúPDGD� ������5HFLS-
URF
XQ�371�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�|QHPOL�|Oo�GH�GDKD�ID]OD�
DSLNDOGHQ� GHEULV� WDúÕUGÕ÷Õ� ELOGLULOPLúWLU�� 5HVLSURNDV\RQ�
KDUHNHWL� GHEULVL� DSHNVH� GR÷UX� LWHUNHQ�� URWDV\RQ� KDUHNHWL��
GHEULVLQ�NRURQDO�WDúÕQPDVÕQÕ�GHVWHNOHGL÷L�G�ú�Q�OP�úW�U������
�����'L÷HU�WDUDIWDQ��UHVLSURNDV\RQ�H÷H�VLVWHPOHULQLQ�GDKD�D]�
GHEULV�WDúPDVÕQD�VHEHS�ROGX÷XQX�ELOGLUHQ�oDOÕúPDODU����������
OLWHUDW�UGH�PHYFXWWXU��hVW�Q�YH�DUN�������YH�'H�'HXV�YH�DUN��
�����WDUDIÕQGDQ�\DSÕODQ�GHEULV�WDúPDVÕ�oDOÕúPDODUÕQGD�UHVLSUR-
NDV\RQ� VLVWHPOHULQLQ� GDKD� D]� GHEULV� WDúPDVÕ� LOH� LOLúNLOL�
ROGX÷XQX�ELOGLUPLúOHUGLU��
.HOHú� YH� DUN�� ����� IDUNOÕ� H÷H� VLVWHPOHULQLQ� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕ��]HULQGHNL�HWNLVLQL�GH÷HUOHQGLUGLNOHUL�oDOÕúPD-
GD�� HQ� G�ú�N� GHEULV� PLNWDUÕQÕQ� 5HFLSURF�� 5%� YH� 371�
JUXSODUÕQGD� ROGX÷XQX� YH� :2�� :2*� YH� 26� JUXSODUÕQÕQ��
5HFLSURF� YH� 371� JUXSODUÕQGDQ� |QHPOL� |Oo�GH� GDKD� ID]OD�
GHEULV� WDúÕUGÕ÷ÕQÕ� ELOGLUPLúOHUGLU�� %X� GXUXPXQ� UHVLSURNDO�
KDUHNHWLQ�� ELOLQHQ� GHQJHOL� NXYYHW� WHNQL÷LQL� WDNOLW� HGHUHN�
DSLNDOGHQ�GDKD�D]�GHEULV�oÕNDUDQ�ELU�EDVÕQo�LOH�KDUHNHW�HWPHV-
LQH�ED÷OÕ�ROGX÷X�G�ú�Q�OP�úW�U������
.RoDN� YH� DUN�� ����� LVH� EL]LP� oDOÕúPDPÕ]ÕQ� VRQXoODUÕ\OD�
X\XPOX�RODUDN�UHVLSURNDV\RQ�YH�URWDV\RQ�KDUHNHWOHUL�DUDVÕQGD�
IDUN� EXODPDPÕúODUGÕU�� %HQ]HU� úHNLOGH� 6LOYD� YH� DUN�� ������
URWDV\RQ��3UR7DSHU�8QLYHUVDO��YH�UHVLSURNDV\RQ��5%��H÷HOHU-
LQL� NDUúÕODúWÕUGÕNODUÕ� oDOÕúPDODUÕQGD� LVWDWLNVHO� RODUDN� DQODPOÕ�
ELU�IDUN�ELOGLUPHPLúOHUGLU�

/LWHUDW�UGH��NXOODQÕODQ�H÷HQLQ�NRQLNOLN�DoÕVÕQÕQ� WDúDQ�GHEULV�
PLNWDUÕ� LOH� LOLúNLOHQGLUHQ� YH� E�\�N� ELU� NRQLNOL÷H� VDKLS� ELU�
H÷HQLQ�GDKD�ID]OD�GHEULV�WDúÕUGÕ÷ÕQÕ�ELOGLUHQ�oDOÕúPDODU�YDUGÕU�
���������%L]LP�oDOÕúPDPÕ]GD���H÷H�VLVWHPL�GH�IDUNOÕ�NRQLNOLN�
DoÕODUÕQD�VDKLS�ROXS�5%��������:2*�������YH�2&�������NRQLN-
OLN� DoÕVÕQGD� VDKLSWLU�� )DNDW� oDOÕúPDPÕ]GD� EX� GXUXP� WDúDQ�
GHEULV� PLNWDUÕ� LOH� LOLúNLOL� EXOXQPDPÕúWÕU�� (÷H� VLVWHPOHULQGH�
NXOODQÕODQ� H÷HOHULQLQ� VD\ÕVÕQÕQ� DUWPDVÕQÕQ�� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕQGDNL�DUWÕú� LOH� LOLúNLOL�RODELOHFH÷L�ELOGLULOPLúWLU�
������ dDOÕúPDPÕ]GD� NXOODQGÕ÷ÕPÕ]� �� H÷H� VLVWHPL� GH� WHN�
H÷HGHQ�ROXúPDNWDGÕU��
dDOÕúPDPÕ]GD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� HQ� X]XQ� V�UH�2&�
JUXEXQGD� J|]OHQPLúWLU� �P� �� ������ :2*� YH� 5%� DUDVÕQGD�
oDOÕúPD�]DPDQÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�
EXOXQPDGÕ�� ho� VLVWHPLQ� GH� WHN� H÷HGHQ� ROXúWX÷X�
G�ú�Q�OG�÷�QGH�NXOODQÕODQ�H÷HOHULQ��UHWLOGL÷L�PDO]HPHOHU�YH�
WDVDUÕPODUÕ� DoÕVÕQGDQ� oDOÕúPD� ]DPDQÕQÕ� HWNLOH\HELOHFH÷L�
J|U�OPHNWHGLU���������
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WHNQLNOHU� DSLNDO� IRUDPHQGHQ� GHEULV� oÕNÕúÕQD� VHEHS� ROPDNOD�
ELUOLNWH�� GHEULV�PLNWDUÕ� IDUOÕOÕN� J|VWHUPHNWHGLU� ����� (÷HOHULQ�
WDVDUÕPÕ�� KÕ]Õ�� NRQLNOL÷L�� NHVLWL�� NXOODQÕODQ� H÷H� VD\ÕVÕ� YH�
NXOODQÕODQ� LUULJDV\RQODUÕQ� W�U�� JLEL� oHúLWOL� NRúXOODU� WDúDQ�
GHEULV�PLNWDUÕQÕ�HWNLOHPHNWHGLU������'|QHU�VLVWHP�H÷HOHUL�LOH�
NDQDO� SUHSDUDV\RQX�\DSÕOGÕ÷ÕQGD�� HO� H÷HOHULQH� J|UH� GDKD� D]�
GHEULV�WDúWÕ÷Õ�ELOGLULOPLúWLU������
7HN� H÷H� VLVWHPOHULQLQ� JHOLúWLULOPHVL� VD\HVLQGH�� oRN� DGÕPOÕ�
G|QHU� H÷H� VLVWHPOHUL� WHN� DGÕPD� EDVLWOHúWLULOPLúWLU�� 7HN� H÷H�
VLVWHPOHUL�� KDUHNHW� WLSLQH� J|UH� URWDV\RQ� YH� UHVLSURNDV\RQ�
RODUDN���JUXED�D\UÕOPDNWDGÕU������
5HFLSURF�%OXH��5%��9':��0�QLK��$OPDQ\D���UHVLSURNDV\RQ�

KDUHNHWL�LOH�oDOÕúDQ�WHN�H÷H�VLVWHPLGLU��6�úHNOLQGH�HQLQH�NHVLW�
YH� �� NHVLFL� NHQDUÕ\OD� PHYFXW� 5HFLSURF� �9':�� 0�QLK��
$OPDQ\D��H÷H�VLVWHPLQH�EHQ]HUGLU��IDNDW�H÷HQLQ�\DSÕVÕ�\HQL�
ELU� ÕVÕ� WHNQRORMLVL� �EOXH� ZLUH�� NXOODQÕODUDN� GDKD� HVQHN� KDOH�
JHWLULOPLúWLU��%X�WHNQLN��H÷H\H�PDYL�ELU�UHQN�YHUPLúWLU������
2QH&XUYH��2&��0LFUR�0HJD��%HVDQFRQ��)UDQVD��H÷H�VLVWHPL��
2QH6KDSH��26��0LFUR�0HJD��H÷H�VLVWHPLQLQ�JHOLúWLULOPHVL\OH�
�UHWLOHQ� WHN� H÷H� URWDV\RQ� VLVWHPLGLU�� &RQWURO� PHPRU\�
|]HOOL÷LQH�VDKLS�&�:LUH�WHNQL÷L\OH��UHWLOPLúWLU�YH�EX�WHNQLN��
H÷H�VLVWHPLQH�úHNLO�KDIÕ]D�|]HOOL÷L�YH�|QFHGHQ�H÷LPOHQGLUPH�
|]HOOL÷L� ND]DQGÕUPÕúWÕU�� ùHNLO� GL]D\QÕQGD� GH÷LúNHQ� HQLQH�
NHVLWOHU� PHYFXWWXU�� 8o� NÕVÕPGD� WULDQJXODU�� VDSD� \DNÕQ� 6�
úHNOLQGH�HQLQH�NHVLW�J|VWHUPHNWHGLU�
:DYH2QH� *ROG� �:2*�� 'HQWVSO\� 0DLOOHIHU�� %DOODLJXHV��
øVYLoUH��� *ROG�:LUH� WHNQRORMLVL\OH� �UHWLOHQ� UHVLSURNDV\RQ�
KDUHNHWL�LOH�oDOÕúDQ�WHN�H÷H�VLVWHPLGLU��(÷HQLQ�oDSÕ��NRQLNOL÷L�
YH�HQLQH�NHVLWL�PRGLIL\H�HGLOHUHN�:DYH2QH��'HQWVSO\�0DLOOH-
IHU��H÷H�VLVWHPLQH�J|UH�oRN�GDKD�HVQHN�KDOH�JHWLULOPLúWLU������

%X� oDOÕúPDGD�� DOW� oHQH� E�\�N� D]Õ� GLúOHULQLQ� PH]LREXNNDO�
N|NOHULQGH��:DYH2QH�*ROG��5HFLSURF�%OXH�YH�2QH�&XUYH�H÷H�
VLVWHPOHULQLQ� NXOODQÕPÕ� V�UHFLQGH� DSLNDOGHQ� WDúDQ� GHEULV�
PLNWDUÕQÕQ� GH÷HUOHQGLULOPHVL� DPDoODQPÕúWÕU�� 6ÕIÕU�
KLSRWH]LPL]�� GHQH\GH� NXOODQÕODQ� KLoELU� H÷H� VLVWHPLQLQ�
DSLNDOGHQ�GHEULV�WDúPDVÕQD�QHGHQ�ROPD\DFD÷ÕGÕU�

GEREÇ ve YÖNTEMLER
dDOÕúPDPÕ]GD� ��� DGHW� DOW� oHQH� E�\�N� D]Õ� GLúL� NXOODQÕOGÕ��
d�U�N�� UH]RUEVL\RQ�� NDOVLILNDV\RQ� RODQ�� HQGRGRQWLN� RODUDN�
WHGDYL�HGLOPLú�YH\D�NÕUÕN�YH�oDWODNODUÕ�RODQ�GLúOHU�oDOÕúPD�GÕúÕ�
EÕUDNÕOGÕ��dDOÕúPD�LoLQ��PH]LDO�N|N�QGH�9HUWXFFL�WLS�,9�NDQDO�
DQDWRPLVLQH�VDKLS�GLúOHU�VHoLOGL��gUQHNOHULQ�PH]LDO�N|NOHULQLQ�
LNL�D\UÕ�IRUDPHQL�ROGX÷XQX�GR÷UXODPDN�LoLQ�KHU�GLúLQ�UDG\R-
JUDILOHUL�DOÕQGÕ��'LúOHULQ�GLVWDO�N|NOHUL��HOPDV�GLVN�LOH�VHSDUH�
HGLOGL� YH� VX� VR÷XWPDVÕ� DOWÕQGD� DHUDW|U� NXOODQÕODUDN� HOPDV�
IUH]OH�ER\ODUÕ����PP�RODFDN�úHNLOGH�GHNRURQH�HGLOGL��6WDQGDUW�
JLULú�NDYLWHOHUL�DoÕOGÕ�YH�PH]LREXNNDO�NDQDOGD�����QR�.�WLSL�
HO�H÷HVL�LOH�DSLNDO�DoÕNOÕN�NRQWURO�HGLOGL�YH�oDOÕúPD\D�����QR�
.�WLSL�HO�H÷HVLQLQ�VÕNÕúWÕ÷Õ�GLúOHU�GDKLO�HGLOGL���%X�H÷HQLQ�N|N�
XFXQGD� J|U�OG�÷�� \HUGHNL� X]XQOXNWDQ� �� PP� oÕNDUÕODUDN�
oDOÕúPD�ER\X��d%��EHOLUOHQGL��'DKD�VRQUD�����GLú�UDVWJHOH���
IDUNOÕ�GHQH\�JUXEXQD�D\UÕOGÕ��n� ������

7�P� GHQH\� JUXSODUÕQGD� DSLNDOGHQ� WDúDQ� GHEULV� PLNWDUÕQÕQ�
GH÷HUOHQGLULOPHVLQGH�0\HUV�YH�0RQWJRPHU\������WDUDIÕQGDQ�
X\JXODQDQ�\|QWHP�NXOODQÕOGÕ��7DúDQ�GHEULVLQ�WRSODQPDVÕ�LoLQ�
(SSHQGRUI� W�SOHUL� NXOODQÕOGÕ�� %DúODQJÕoWD�� W�SOHULQLQ�
D÷ÕUOÕNODUÕ� ELU� \DUÕ� KDVVDV� WHUD]L� �$3����:'�� 6KLPDG]X��
-DSRQ\D�� NXOODQÕODUDN� KHVDSODQGÕ��+HU� W�S� �� NH]� WDUWÕOGÕ� YH�
D÷ÕUOÕNODUÕQÕQ� RUWDODPDVÕ� KHVDSODQGÕ�� +HU� GLú�� PLQH�VHPHQW�
ELUOHúLPLQH�NDGDU�W�SOHULQLQ�NDSD÷Õ�GHOLQHUHN�\HUOHúWLULOGL��øo�
YH�GÕú�KDYD�EDVÕQoODUÕ��GLúOHULQLQ�\DQÕQD�\HUOHúWLULOHQ����*�ELU�
L÷QH� NXOODQÕODUDN� GHQJHOHQGL�� gUQHNOHUL� LoHUHQ� W�SOHU� GDKD�
VRQUD� DO�PLQ\XP� IRO\R� LOH� NDSODQPÕú� úLúHOHUH� \HUOHúWLULOGL��
'�]HQHNOHU� ROXúWXUXOGXNWDQ� VRQUD�� NDQDO� SUHSDUDV\RQXQD�
EDúODQGÕ�� 7�P� JUXSODUGD� ���� QR� .�WLSL� H÷H� LOH� UHKEHU� \RO�
ROXúWXUXOGX�� *UXS� �
GH� :2*� ��������� LOH� :DYH2QH�$//�

PRGXQGD��*UXS��¶GH�5%����������LOH�5HFLSURF�$//�PRGXQGD�
YH�*UXS� �
WH�2&� ��������� LOH� ���� USP�����1FP� KÕ]� GH÷HU-
OHULQGH� URWDV\RQ� KDUHNHWL� LOH� �UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD�
X\JXQ�úHNOLQGH�d%¶GD�NXOODQÕOGÕ��7�P�SUHSDUDV\RQODU��WHN�ELU�
NOLQLV\HQ� WDUDIÕQGDQ� ;�6PDUW� 3OXV� HQGRGRQWLN� PRWRU�
�'HQWVSO\�0DLOOHIHU��NXOODQÕODUDN�\DSÕOGÕ��7�P�GLúOHUGH�NDQDO�
SUHSDUDV\RQX�V�UHVLQFH�WRSODP����P/�GLVWLOH�VX�LOH�LUULJDV\RQ�
\DSÕOGÕ�

.DQDO�SUHSDUDV\RQX�WDPDPODQGÕ÷ÕQGD�L÷QH�YH�GLú�(SSHQGRUI�
W�S�QGHQ�D\UÕOGÕ��.|N�\�]H\LQH�\DSÕúPÕú�GHEULVOHUL�WRSODPDN�
LoLQ� N|N� \�]H\L� �� P/� GLVWLOH� VX� LOH� \ÕNDQGÕ�� 7�SOHULQ�
LoHULVLQGH� EXOXQDQ� GLVWLOH� VX\X� EXKDUODúWÕUÕS� NXUX� GHEULV�
D÷ÕUOÕ÷ÕQÕ� |OoHELOPHN� LoLQ� W�SOHU� ��� R&� GH� �� J�Q� V�UH� LOH�
HW�YGH�EHNOHWLOGL��+HU�ELU�|UQH÷LQ�EXOXQGX÷X�W�S�LoLQ�DUGÕúÕN�
��|Oo�P�\DSÕOGÕ�YH�EX�|Oo�POHULQ�RUWDODPDVÕ�DOÕQGÕ��+HU�W�S�Q�
RUWDODPD� D÷ÕUOÕ÷Õ� KHVDSODQGÕ�� $SLNDOGHQ� WDúDQ� GHEULVLQ�
D÷ÕUOÕ÷Õ�� GHEULV� LoHUHQ� W�SOHULQ� D÷ÕUOÕ÷ÕQGDQ� ERú� W�SOHULQ�
D÷ÕUOÕ÷Õ�oÕNDUÕODUDN�KHVDSODQGÕ��
.|N�NDQDOÕ�úHNLOOHQGLULOPHVLQGH�NXOODQÕODQ�H÷HOHU�LOH�WRSODP�
oDOÕúPD�V�UHVLQL�EHOLUOHPHN�LoLQ��H÷HOHULQ�NDQDOGD�NDOGÕNODUÕ�
V�UH��LUULJDV\RQ�V�UHVL��H÷H�GH÷LúLPL�YH�H÷HOHULQ�WHPL]OHQPHVL�
VÕUDVÕQGD�GLMLWDO�NURQRPHWUH�oDOÕúWÕUÕODUDN�KHVDSODQGÕ�
(OGH� HGLOHQ� YHULOHU� ,QGHSHQGHQW�VDPSOHV� W� WHVWL� NXOODQÕODUDN�
LVWDWLVWLNVHO�RODUDN�DQDOL]�HGLOGL��$QODPOÕOÕN�G�]H\L�P��������
RODUDN� D\DUODQGÕ�� 7�P� LVWDWLVWLNVHO� DQDOL]OHU��:LQGRZV� LoLQ�
6366�V�U�P�������6366�,QF��&KLFDJR��,/��$%'��NXOODQÕODUDN�
\DSÕOGÕ�

BULGULAR
7�P� H÷H� VLVWHPOHULQLQ� DSLNDOGHQ� GHEULV� WDúPDVÕQD� QHGHQ�
ROGX÷X�� DQFDN� JUXSODU� DUDVÕQGD� DSLNDOGHQ� WDúDQ� GHEULV�
PLNWDUÕQGD�ELU�IDUNOÕOÕN�ROPDGÕ÷Õ�J|U�OG���*UXSODUD�DLW�WDúDQ�
GHEULV�PLNWDUODUÕ�7DEOR��¶GH�J|VWHULOPHNWHGLU�

Tablo 1. *UXSODUD�DLW�DSLNDOGHQ�WDúDQ�GHEULV�PLNWDUODUÕ

2&� H÷H� VLVWHPLQLQ� JHUHNWLUGL÷L� SUHSDUDV\RQ� V�UHVL� |QHPOL�
|Oo�GH�GDKD�X]XQ�EXOXQGX��P����������5%�YH�:2*�DUDVÕQGD�
SUHSDUDV\RQ� V�UHOHUL� DoÕVÕQGDQ� LVWDWLNVHO� DoÕGDQ� IDUN� EXOXQ-
PDGÕ��P�!��������ùHNLO��¶GH�JUXSODU�DUDVÕQGDNL�oDOÕúPD�]DPDQ�
V�UHOHUL�J|VWHULOPHNWHGLU�

ùHNLO����*UXSODUD�DLW�oDOÕúPD�]DPDQÕ�V�UHOHUL

<):<1̪5)
.|N� NDQDOODUÕQÕQ� SUHSDUDV\RQX� VÕUDVÕQGD� PH\GDQD� JHOHQ�
GHEULVOHULQ� DSLNDOGHQ� WDúPDVÕ�� VHDQV� VRQUDVÕ� D÷UÕ� YH�
LQIODPDV\RQXQ� JHOLúPHVLQH� QHGHQ� ROPDNWD� YH� HQGRGRQWLN�
WHGDYLQLQ� SURJQR]XQX� ROXPVX]� \|QGH� HWNLOHPHNWHGLU� �����
7�P� N|N� NDQDO� SUHSDUDV\RQ� WHNQLNOHUL� DSLNDOGHQ� GHEULV�
WDúPDVÕQD� QHGHQ� ROPDNWDGÕU� ����� 3UHSDUDV\RQ� WHNQL÷L��
NLQHPDWLN�� NXOODQÕODQ� HQVWU�PDQODUÕQ� VD\ÕVÕ�� GL]D\QÕ� YH�
ER\XWODUÕ�JLEL�GH÷LúNHQOHU�GHEULV�PLNWDUÕQÕ�HWNLOH\HELOPHNWH-
GLU� ������ dDOÕúPDPÕ]GD�� \HQL� WHNQRORMLOHU� NXOODQÕODUDN�
�UHWLOPLú�WHN�H÷H�UHVLSURNDV\RQ�VLVWHPOHULQGHQ��5%�YH�:2*�
YH� WHN� H÷H� URWDV\RQ� VLVWHPL� RODQ�2&� NXOODQDUDN� N|N� NDQDO�
SUHSDUDV\RQX� ER\XQFD� DSLNDOGHQ� WDúDQ� GHEULV� PLNWDUÕQÕQ�
GH÷HUOHQGLULOPHVL�YH�NDUúÕODúWÕUÕOPDVÕ�DPDoODQPÕúWÕU�
%X�oDOÕúPDGD��GHEULV� WRSODPDN� LoLQ�0\HUV�YH�0RQWJRPHU\�
�����WDUDIÕQGDQ�NXOODQÕODQ�YH�OLWHUDW�UGH�HQ�oRN�WHUFLK�HGLOHQ�
\|QWHP� NXOODQÕOGÕ�� %X� \|QWHPLQ� VÕQÕUODPDODUÕQGDQ� ELUL�
SHULDSLNDO� GRNXODU� YH� N|N� XFX� E|OJHVLQGHNL� EDVÕQFÕQ� WDNOLW�
HGLOHPHPHVLGLU�� /LWHUDW�UGH� \DSÕODQ� GL÷HU� oDOÕúPDODUGD�
�������� GD� ROGX÷X� JLEL�� VRG\XP� KLSRNORULWLQ� NULVWDO-
L]DV\RQXQXQ� WDúDQ� GHEULV� PLNWDUÕQÕ� HWNLOHPHPHVL� LoLQ�
LUULJDV\RQGD�GLVWLOH�VX�WHUFLK�HGLOGL��%X�úHNLOGH��WDúDQ�GHEULV�
\DOQÕ]FD� H÷HOHULQ� PHNDQLN� DNWLYLWHVLQH� ED÷ODQPÕú� ROGX��
øUULJDV\RQ�VÕUDVÕQGD��DSLNDOGH�ROXúDQ�EDVÕQFÕQ�GHEULV�WDúPDVÕ�
ULVNLQL�DUWWÕUPDVÕQÕ�|QOHPHN�LoLQ�LUULJDV\RQ�L÷QHVL�d%¶GDQ���
PP� GDKD� NÕVD� RODUDN� NXOODQÕOGÕ� ������ dDOÕúPDPÕ]GDNL� H÷H�
VLVWHPOHUL� �UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD� X\JXQ� RODUDN�
NXOODQÕOÕS�� VWDQGDUGL]DV\RQX� VD÷ODPDN� LoLQ� oDOÕúPD� WHN� ELU�
NOLQLV\HQ�WDUDIÕQGDQ�\DSÕOGÕ�
dDOÕúPDQÕQ�EXOJXODUÕQD�J|UH�KHU���H÷H�VLVWHPLQLQ�NXOODQÕPÕ�
VÕUDVÕQGD�GD�DSLNDOGHQ�GHEULV� WDúWÕ÷Õ�J|U�OG���:2*��5%�YH�
2&�JUXSODUÕ�DUDVÕQGD�DSLNDOGHQ�WDúDQ�GHEULV�PLNWDUÕ�DoÕVÕQGDQ�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�J|]OHQPHGL��%X�VRQXoODUD�
J|UH�VÕIÕU�KLSRWH]LPL]�UHGGHGLOPLú�ROGX�
dDOÕúPDPÕ]ÕQ� VRQXoODUÕQGDQ� IDUNOÕ�RODUDN������\ÕOÕQGD�5%��
5�(QGR�� :2*� YH� 3UR7DSHU� 1H[W� �371�� H÷HOHULQLQ�
NDUúÕODúWÕUÕOGÕ÷Õ� \DSÕODQ� ELU� oDOÕúPDGD� ������ HQ� ID]OD� GHEULV�
WDúÕUDQ�H÷H�VLVWHPLQLQ�5%�ROGX÷X�ELOGLULOPLúWLU�
<DNÕQ� WDULKOL� ELU� oDOÕúPDGD� ������:2*¶XQ� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕ�GH÷HUOHQGLULOPLú�YH�:DYH2QH��:2��VLVWHPLQH�
J|UH�|QHPOL�|Oo�GH�GDKD�D]�DSLNDOGHQ�GHEULV�WDúPDVÕQD�VHEHS�
ROGX÷X�ELOGLULOPLúWLU��6LQKD�YH�DUN�������������\ÕOÕQGD�:2*�
YH� 2QH� 6KDSH� �26�� VLVWHPOHULQL� NDUúÕODúWÕUGÕNODUÕ� oDOÕúPD-

.ÕUÕFÕ�'��YH�DUN�$NG�'Lú�+HN�'�����������

ODUÕQGD� :2*� VLVWHPOHULQLQ� GDKD� ID]OD� GHEULV� WDúÕUGÕ÷ÕQÕ�
ELOGLUPLúOHUGLU�� %RQDFFDUVR� YH� DUN�� ����� VRQXoODUÕ� GD� D\QÕ�
VRQXoODUÕ�ELOGLUPLúWLU��
%XUNOHLQ� YH� DUN�� ����� UHVLSURNDV\RQ� H÷H� VLVWHPOHULQLQ�
URWDV\RQ�VLVWHPOHULQGHQ�GDKD�ID]OD�GHEULV�WDúÕUGÕ÷ÕQÕ�J|VWHU-
PLúOHUGLU��%X�VRQXFX�GR÷UXOD\DQ�.DUDWDú�YH�DUN�������IDUNOÕ�
NLQHPDWLNOHU� LOH� 7)$� VLVWHPLQL� NXOODQDUDN� WDúDQ� GHEULV�
PLNWDUÕQÕ� GH÷HUOHQGLUPLú� YH� GHYDPOÕ� URWDV\RQ� KDUHNHWLQLQ�
UHVLSURNDV\RQ�KDUHNHWLQGHQ�GDKD�D]�GHEULV�WDúPDVÕ�LOH�LOLúNLOL�
ROGX÷XQX�ELOGLUPLúWLU��
����¶GH�8VOX�YH�DUN�������WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�5%��
+\IOH[�('0��;3�(QGR�6KDSHU� H÷HOHUL�NDUúÕODúWÕUÕOPÕú�ROXS�
5%�HQ�ID]OD�GHEULV�WDúÕUDQ�úHNLOOHQGLUPH�H÷HVL�RODUDN�EXOXQ-
PXúWXU� ��<DNÕQ�]DPDQGD�\DSÕODQ�ELU�oDOÕúPDGD� ������5HFLS-
URF
XQ�371�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�|QHPOL�|Oo�GH�GDKD�ID]OD�
DSLNDOGHQ� GHEULV� WDúÕUGÕ÷Õ� ELOGLULOPLúWLU�� 5HVLSURNDV\RQ�
KDUHNHWL� GHEULVL� DSHNVH� GR÷UX� LWHUNHQ�� URWDV\RQ� KDUHNHWL��
GHEULVLQ�NRURQDO�WDúÕQPDVÕQÕ�GHVWHNOHGL÷L�G�ú�Q�OP�úW�U������
�����'L÷HU�WDUDIWDQ��UHVLSURNDV\RQ�H÷H�VLVWHPOHULQLQ�GDKD�D]�
GHEULV�WDúPDVÕQD�VHEHS�ROGX÷XQX�ELOGLUHQ�oDOÕúPDODU����������
OLWHUDW�UGH�PHYFXWWXU��hVW�Q�YH�DUN�������YH�'H�'HXV�YH�DUN��
�����WDUDIÕQGDQ�\DSÕODQ�GHEULV�WDúPDVÕ�oDOÕúPDODUÕQGD�UHVLSUR-
NDV\RQ� VLVWHPOHULQLQ� GDKD� D]� GHEULV� WDúPDVÕ� LOH� LOLúNLOL�
ROGX÷XQX�ELOGLUPLúOHUGLU��
.HOHú� YH� DUN�� ����� IDUNOÕ� H÷H� VLVWHPOHULQLQ� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕ��]HULQGHNL�HWNLVLQL�GH÷HUOHQGLUGLNOHUL�oDOÕúPD-
GD�� HQ� G�ú�N� GHEULV� PLNWDUÕQÕQ� 5HFLSURF�� 5%� YH� 371�
JUXSODUÕQGD� ROGX÷XQX� YH� :2�� :2*� YH� 26� JUXSODUÕQÕQ��
5HFLSURF� YH� 371� JUXSODUÕQGDQ� |QHPOL� |Oo�GH� GDKD� ID]OD�
GHEULV� WDúÕUGÕ÷ÕQÕ� ELOGLUPLúOHUGLU�� %X� GXUXPXQ� UHVLSURNDO�
KDUHNHWLQ�� ELOLQHQ� GHQJHOL� NXYYHW� WHNQL÷LQL� WDNOLW� HGHUHN�
DSLNDOGHQ�GDKD�D]�GHEULV�oÕNDUDQ�ELU�EDVÕQo�LOH�KDUHNHW�HWPHV-
LQH�ED÷OÕ�ROGX÷X�G�ú�Q�OP�úW�U������
.RoDN� YH� DUN�� ����� LVH� EL]LP� oDOÕúPDPÕ]ÕQ� VRQXoODUÕ\OD�
X\XPOX�RODUDN�UHVLSURNDV\RQ�YH�URWDV\RQ�KDUHNHWOHUL�DUDVÕQGD�
IDUN� EXODPDPÕúODUGÕU�� %HQ]HU� úHNLOGH� 6LOYD� YH� DUN�� ������
URWDV\RQ��3UR7DSHU�8QLYHUVDO��YH�UHVLSURNDV\RQ��5%��H÷HOHU-
LQL� NDUúÕODúWÕUGÕNODUÕ� oDOÕúPDODUÕQGD� LVWDWLNVHO� RODUDN� DQODPOÕ�
ELU�IDUN�ELOGLUPHPLúOHUGLU�

/LWHUDW�UGH��NXOODQÕODQ�H÷HQLQ�NRQLNOLN�DoÕVÕQÕQ� WDúDQ�GHEULV�
PLNWDUÕ� LOH� LOLúNLOHQGLUHQ� YH� E�\�N� ELU� NRQLNOL÷H� VDKLS� ELU�
H÷HQLQ�GDKD�ID]OD�GHEULV�WDúÕUGÕ÷ÕQÕ�ELOGLUHQ�oDOÕúPDODU�YDUGÕU�
���������%L]LP�oDOÕúPDPÕ]GD���H÷H�VLVWHPL�GH�IDUNOÕ�NRQLNOLN�
DoÕODUÕQD�VDKLS�ROXS�5%��������:2*�������YH�2&�������NRQLN-
OLN� DoÕVÕQGD� VDKLSWLU�� )DNDW� oDOÕúPDPÕ]GD� EX� GXUXP� WDúDQ�
GHEULV� PLNWDUÕ� LOH� LOLúNLOL� EXOXQPDPÕúWÕU�� (÷H� VLVWHPOHULQGH�
NXOODQÕODQ� H÷HOHULQLQ� VD\ÕVÕQÕQ� DUWPDVÕQÕQ�� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕQGDNL�DUWÕú� LOH� LOLúNLOL�RODELOHFH÷L�ELOGLULOPLúWLU�
������ dDOÕúPDPÕ]GD� NXOODQGÕ÷ÕPÕ]� �� H÷H� VLVWHPL� GH� WHN�
H÷HGHQ�ROXúPDNWDGÕU��
dDOÕúPDPÕ]GD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� HQ� X]XQ� V�UH�2&�
JUXEXQGD� J|]OHQPLúWLU� �P� �� ������ :2*� YH� 5%� DUDVÕQGD�
oDOÕúPD�]DPDQÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�
EXOXQPDGÕ�� ho� VLVWHPLQ� GH� WHN� H÷HGHQ� ROXúWX÷X�
G�ú�Q�OG�÷�QGH�NXOODQÕODQ�H÷HOHULQ��UHWLOGL÷L�PDO]HPHOHU�YH�
WDVDUÕPODUÕ� DoÕVÕQGDQ� oDOÕúPD� ]DPDQÕQÕ� HWNLOH\HELOHFH÷L�
J|U�OPHNWHGLU���������

SONUÇ
Bu in vitro� oDOÕúPDQÕQ� VÕQÕUODPDODUÕ� GDKLOLQGH�� W�P� H÷H�
VLVWHPOHUL� DSLNDOGH� GHEULV� oÕNÕúÕQD� VHEHS� ROPXúWXU� IDNDW�
DUDODUÕQGD� LVWDWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� EXOXQPDPÕúWÕU��
dDOÕúPD� V�UHVL� DoÕVÕQGDQ� GH÷HUOHQGLULOGL÷LQGH�� HQ� X]XQ�
V�UHQLQ�2&�JUXEXQGD�J|U�OP�úW�U�

<D]DUODUÕQ�.DWNÕVÕ��
)LNLU�.DYUDP��'�.���$�1�.��� '�.���7DVDUÕP��'�.���$�1�.���
'�.��� 'HQHWOHPH� 'DQÕúPDQOÕN�� '�.��� $�1�.��� '�.��� 9HUL�
7RSODPD�YH� øúOHPH��'�.���$�1�.���'�.���.D\QDN�7DUDPDVÕ��
'�.���$�1�.��� '�.��� 0DNDOH� <D]ÕPÕ�� '�.���$�1�.��� '�.���
(OHúWLUHO�øQFHOHPH��'�.�

)LQDQVPDQ�YH\D�0DOL�'HVWHN��
%X� oDOÕúPD�� $NGHQL]� hQLYHUVLWHVL� %LOLPVHO� $UDúWÕUPDODU�
.RRUGLQDV\RQ� %LULPL� WDUDIÕQGDQ� 76$����������� NRGX� LOH�
GHVWHNOHQPLúWLU�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�oÕNDU�oDWÕúPDVÕ�EXOXQPDPDNWDGÕU��

(WLN�.XUXO�2QD\�%HOJHVL��
%X� oDOÕúPD� LoLQ�Etik Kurul Onay Belgesi� DOÕQPDVÕQD� JHUHN�
\RNWXU�

��



7HL[HLUD� -0�� &XQKD� )0�� -HVXV� 52�� 6LOYD� (-��
)LGHO� 65�� 6DVVRQH� /0�� ,QIOXHQFH� RI� ZRUNLQJ�
OHQJWK� DQG� DSLFDO� SUHSDUDWLRQ� VL]H� RQ� DSLFDO�
EDFWHULDO� H[WUXVLRQ� GXULQJ� UHFLSURFDWLQJ� LQVWUX-
PHQWDWLRQ��,QW�(QGRG�-�����������������

6LTXHLUD� -)�� 0LFURELDO� FDXVHV� RI� HQGRGRQWLF�
IODUH�XSV��,QW�(QGRG�-�����������������

7RUDELQHMDG�0��:DOWRQ�5(��0DQDJLQJ�HQGRGRQ-
WLF�HPHUJHQFLHV��-$'$������������������

7LQD]�$&��$ODFDP�7��8]XQ�2��0DGHQ�0��.D\DR-
JOX�*��7KH�HIIHFW�RI�GLVUXSWLRQ�RI�DSLFDO�FRQVWULF-
WLRQ� RQ� SHULDSLFDO� H[WUXVLRQ�� -� (QGRG��
��������������

5DGHYD�(1�95��&RPSDUDWLYH�VWXG\�RI�DSLFDOO\�
H[WUXGHG� GHEULV� DQG� LUULJDQW� DIWHU� XVLQJ� WZR�
URWDU\� V\VWHPV� �.��� 5$&(��� -� ,QW� 0HG�$VVRF�
%XOJ�������������±���

*KLYDUL�6%��.XEDVDG�*&��'HVKSDQGH�3��&RP-
SDUDWLYH�HYDOXDWLRQ�RI�DSLFDO�H[WUXVLRQ�RI�EDFWH-
ULD�XVLQJ�KDQG�DQG� URWDU\� V\VWHPV� �� DQ� in vitro 
VWXG\��-�&RQVHUY�'HQW���������������

0RD]]DPL�)��.KRMDVWHSRXU�/��1DEDYL]DGHK�0��
6HLHG�+DEDVKL�0��&RQH�EHDP�FRPSXWHG�WRPRJ-
UDSK\�DVVHVVPHQW�RI�URRW�FDQDO�WUDQVSRUWDWLRQ�E\�
QHRQLWL� DQG� UHFLSURF� VLQJOH�ILOH� V\VWHPV�� ,UDQ�
(QGRG�-�����������������

)HUUD]� &&�� *RPHV� 19�� *RPHV� %3�� =DLD�$$��
7HL[HLUD�)%��6RX]D�)LOKR�)-��$SLFDO�H[WUXVLRQ�RI�
GHEULV� DQG� LUULJDQWV� XVLQJ� WZR� KDQG� DQG� WKUHH�
HQJLQH�GULYHQ� LQVWUXPHQWDWLRQ� WHFKQLTXHV�� ,QW�
(QGRG�-����������������

7DQDOS�-��*XQJRU�7��$SLFDO�H[WUXVLRQ�RI�GHEULV��D�
OLWHUDWXUH� UHYLHZ� RI� DQ� LQKHUHQW� RFFXUUHQFH�
GXULQJ� URRW� FDQDO� WUHDWPHQW�� ,QW� (QGRG� -��
���������������

%RLMLQN�'��&RVWD�''��+RSSH�&%��.RSSHU�303��
*UHFFD�)6��$SLFDOO\� H[WUXGHG� GHEULV� LQ� FXUYHG�
URRW�FDQDOV�XVLQJ� WKH�ZDYHRQH�JROG� UHFLSURFDW-
LQJ�DQG�WZLVWHG�ILOH�DGDSWLYH�V\VWHPV��-�(QGRG��
����������������

0\HUV� */�� 0RQWJRPHU\� 6��$� FRPSDULVRQ� RI�
ZHLJKWV�RI�GHEULV�H[WUXGHG�DSLFDOO\�E\�FRQYHQ-
WLRQDO� ILOLQJ� DQG� &DQDO� 0DVWHU� WHFKQLTXHV�� -�
(QGRG����������������

8VOX� *�� 2]\XUHN� 7��<LOPD]� .�� *XQGRJDU� 0��
3ORWLQR� *�� $SLFDOO\� ([WUXGHG� 'HEULV� GXULQJ�
5RRW�&DQDO�,QVWUXPHQWDWLRQ�ZLWK�5HFLSURF�%OXH��
+\)OH[�('0��DQG�;3�HQGR�6KDSHU�1LFNHO�WLWD-
QLXP�)LOHV��-�(QGRG����������������
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;DYLHU�)��1HYDUHV�*��5RPHLUR�0.��*RQFDOYHV�
.��*RPLQKR�/��$OEXTXHUTXH�'��$SLFDO�H[WUXVLRQ�
RI� GHEULV� IURP� URRW� FDQDOV� XVLQJ� UHFLSURFDWLQJ�
ILOHV�DVVRFLDWHG�ZLWK�WZR�LUULJDWLRQ�V\VWHPV��,QW�
(QGRG�-����������������

.LUFKKRII� $/�� )DULQLXN� /)�� 0HOOR� ,�� $SLFDO�
H[WUXVLRQ�RI�GHEULV�LQ�IODW�RYDO�URRW�FDQDOV�DIWHU�
XVLQJ� GLIIHUHQW� LQVWUXPHQWDWLRQ� V\VWHPV�� -�
(QGRG�����������������

$ERX�5DVV�0��3LFFLQLQR�09��7KH�HIIHFWLYHQHVV�
RI�IRXU�FOLQLFDO�LUULJDWLRQ�PHWKRGV�RQ�WKH�UHPRY-
DO�RI�URRW�FDQDO�GHEULV��2UDO�6XUJ�2UDO�0HG�2UDO�
3DWKRO����������������

.HVNLQ� &�� 6DUL\LOPD]� (�� $SLFDOO\� H[WUXGHG�
GHEULV� DQG� LUULJDQWV� GXULQJ� URRW� FDQDO� ILOOLQJ�
PDWHULDO� UHPRYDO� XVLQJ� 5HFLSURF� %OXH��:DYH-
2QH�*ROG��5�(QGR�DQG�3UR7DSHU�1H[W�V\VWHPV��-�
'HQW� 5HV� 'HQW� &OLQ� 'HQW� 3URVSHFWV��
��������������

.DUDWDV�(��(UVR\�,��*XQGX]�+$��8\JXQ�$'��.RO�
(�� &DNLFL� )�� ,QIOXHQFH� RI� ,QVWUXPHQWV� XVHG� LQ�
URRW� FDQDO� SUHSDUDWLRQ� RQ� DPRXQW� RI� DSLFDOO\�
H[WUXGHG�GHEULV��$UWLI�2UJDQV����������������

6LQKD�6��6LQJK�.��6LQJK�$��3UL\D�6��.XPDU�$��
.DZOH� 6�� 4XDQWLWDWLYH� (YDOXDWLRQ� RI� DSLFDOO\�
H[WUXGHG� GHEULV� LQ� URRW� FDQDOV� SUHSDUHG� E\�
VLQJOH�ILOH� UHFLSURFDWLQJ� DQG� VLQJOH� ILOH� URWDU\�
LQVWUXPHQWDWLRQ�V\VWHPV��D�FRPSDUDWLYH�in vitro 
VWXG\�� -� 3KDUP� %LRDOOLHG� 6FL��
��������6�����6����

%RQDFFRUVR� $�� &DQWDWRUH� *�� &RQGRUHOOL� **��
6FKDIHU� (�� 7ULSL� 75�� 6KDSLQJ� DELOLW\� RI� IRXU�
QLFNHO�WLWDQLXP� URWDU\� LQVWUXPHQWV� LQ� VLPXODWHG�
6�VKDSHG�FDQDOV��-�(QGRG����������������

%XUNOHLQ� 6�� %HQWHQ� 6�� 6FKDIHU� (�� 4XDQWLWDWLYH�
HYDOXDWLRQ� RI� DSLFDOO\� H[WUXGHG� GHEULV� ZLWK�
GLIIHUHQW�VLQJOH�ILOH�V\VWHPV��5HFLSURF��)����DQG�
2QH6KDSH� YHUVXV� 0WZR�� ,QW� (QGRG� -��
��������������

.DUDWDV� (��$UVODQ� +�� .LULFL� '2��$OVDQFDN�0��
&DSDU� ,'�� 4XDQWLWDWLYH� HYDOXDWLRQ� RI� DSLFDOO\�
H[WUXGHG� GHEULV� ZLWK� 7ZLVWHG� )LOH� $GDSWLYH�
LQVWUXPHQWV�LQ�VWUDLJKW�URRW�FDQDOV��UHFLSURFDWLRQ�
ZLWK� GLIIHUHQW� DQJOHV�� DGDSWLYH� PRWLRQ� DQG�
FRQWLQXRXV�URWDWLRQ��,QW�(QGRG�-����������������

7RSFXRJOX�+6��=DQ�5��$NSHN�)��7RSFXRJOX�*��
8OXVDQ�2��$NWL�$�� '�]J�Q� 6���$÷ÕUQDVOÕJLO�0��
$SLFDOO\� H[WUXGHG� GHEULV� GXULQJ� URRW� FDQDO�
SUHSDUDWLRQ�XVLQJ�9RUWH[�%OXH��.�;)��3UR7DSHU�
1H[W� DQG� 5HFLSURF� LQVWUXPHQWV�� ,QW� (QGRG� -��
���������������

.
ÕUÕ
FÕ
�'
��Y
H�
DU
N�

$
NG
�'
Lú
�+
HN
�'
��
��
��
��
��
�

��



%XUNOHLQ�6��6FKDIHU�(��$SLFDOO\�H[WUXGHG�GHEULV�
ZLWK�UHFLSURFDWLQJ�VLQJOH�ILOH�DQG�IXOO�VHTXHQFH�
URWDU\� LQVWUXPHQWDWLRQ� V\VWHPV�� -� (QGRG��
��������������

'H�'HXV�*��1HYHV�$��6LOYD�(-��0HQGRQFD�7$��
/RXUHQFR�&��&DOL[WR�&��HW�DO��$SLFDOO\�H[WUXGHG�
GHQWLQ� GHEULV� E\� UHFLSURFDWLQJ� VLQJOH�ILOH� DQG�
PXOWL�ILOH� URWDU\� V\VWHP�� &OLQ� 2UDO� ,QYHVWLJ��
���������������

�/X�<��&KHQ�0��4LDR�)��:X�/��&RPSDULVRQ�RI�
DSLFDO� DQG� FRURQDO� H[WUXVLRQV�XVLQJ� UHFLSURFDW-
LQJ� DQG� URWDU\� LQVWUXPHQWDWLRQ� V\VWHPV�� %0&�
2UDO�+HDOWK�������������

8VWXQ�<��&DQDNFL�%&��'LQFHU�$1��(U�2��'X]JXQ�
6��(YDOXDWLRQ�RI�DSLFDOO\�H[WUXGHG�GHEULV�DVVRFL-
DWHG� ZLWK� VHYHUDO� 1L�7L� V\VWHPV�� ,QW� (QGRG� -��
��������������

.HOHV� $� 2(�� 8\VDO� 6�� 7XQFHO� %�� 8\DQLN� 2��
1DJDV� (�� &RPSDULVRQ� RI� DSLFDOO\� H[WUXGHG�
GHEULV�DVVRFLDWHG�ZLWK�GLIIHUHQW�QLFNHO�WLWDQLXP�
V\VWHPV��&XPKXU�'HQW�-�������������±��

*UDQGH� 10��$KPHG� +0�� &RKHQ� 6�� %XNLHW� )��
3ORWLQR�*��&XUUHQW� DVVHVVPHQW�RI� UHFLSURFDWLRQ�
LQ� HQGRGRQWLF� SUHSDUDWLRQ�� D� FRPSUHKHQVLYH�
UHYLHZ�SDUW� L�� KLVWRULF� SHUVSHFWLYHV� DQG� FXUUHQW�
DSSOLFDWLRQV��-�(QGRG������������������

.RFDN�6��.RFDN�00��6DJODP�%&��7XUNHU�6$��
6DJVHQ�%��(U�2��$SLFDO�H[WUXVLRQ�RI�GHEULV�XVLQJ�
VHOI�DGMXVWLQJ�ILOH��UHFLSURFDWLQJ�VLQJOH�ILOH��DQG�
�� URWDU\� LQVWUXPHQWDWLRQ� V\VWHPV�� -� (QGRG��
����������������
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GD�6LOYD�(��GH�0RXUD�6*��GH�/LPD�&2��%DUERVD�
$)$�� 0LVDHO� :)�� /DFHUGD� 0�� 6DVVRQH� /0��
6KDSLQJ�DELOLW\�DQG�DSLFDO�GHEULV�H[WUXVLRQ�DIWHU�
URRW�FDQDO�SUHSDUDWLRQ�ZLWK�URWDU\�RU�UHFLSURFDW-
LQJ�LQVWUXPHQWV��D�PLFUR�&7�VWXG\��5HVWRU�'HQW�
(QGRG����������H���

6LOYD� (-�� 6D� /�� %HOODGRQQD� )*�� 1HYHV� $$��
$FFRUVL�0HQGRQFD� 7�� 9LHLUD� 97�� 'HGHXV� *���
0RUHLUD�(-��5HFLSURFDWLQJ�YHUVXV�URWDU\�V\VWHPV�
IRU� URRW� ILOOLQJ� UHPRYDO�� DVVHVVPHQW� RI� WKH�
DSLFDOO\� H[WUXGHG� PDWHULDO�� -� (QGRG��
����������������

&DSDU� ,'��$UVODQ�+��$NFD\�0��(UWDV�+��$Q� LQ�
YLWUR�FRPSDULVRQ�RI�DSLFDOO\�H[WUXGHG�GHEULV�DQG�
LQVWUXPHQWDWLRQ�WLPHV�ZLWK�3UR7DSHU�8QLYHUVDO��
3UR7DSHU� 1H[W�� 7ZLVWHG� )LOH� $GDSWLYH�� DQG�
+\)OH[�LQVWUXPHQWV��-�(QGRG������������������

3DUN�6.��.LP�<-��6KRQ�:-��<RX�6<��0RRQ�<0��
.LP�+&���&OLQLFDO�HIILFLHQF\�DQG�UHXVDELOLW\�RI�
WKH� UHFLSURFDWLQJ� QLFNHO�WLWDQLXP� LQVWUXPHQWV�
DFFRUGLQJ�WR�WKH�URRW�FDQDO�DQDWRP\��6FDQQLQJ��
���������������
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ÖZ
Amaç:
)LEU|]�GLVSOD]L��)'���VÕNOÕNOD�oRFXN�\DúODUGD�YH�HUJHQOHUGH�J|U�OHQ��QRUPDO�NHPLN�GRNXVXQXQ�
ILEU|]�GRNX\OD�\HU�GH÷LúWLUPHVL�VRQXFX�ROXúDQ��JHOLúLPVHO��\DYDú�E�\�\HQ��ILEURRVVH|]��EHQLJQ�
ELU�OH]\RQGXU��9�FXWWD�NUDQL\RIDVL\DO�NHPLNOHUGH�RODELOHFH÷L�JLEL�GL÷HU�NHPLNOHUGH�GH�J|U�OH-
ELOLU��)'��WHN�ELU�NHPLNWH�WXWXOXP�J|VWHUL\RUVD�PRQRVWRWLN�ILEU|]�GLVSOD]L��0)'���ELUGHQ�ID]OD�
NHPLNWH� WXWXOXP� J|VWHUL\RUVD� SROLRVWRWLN� ILEU|]� GLVSOD]L� �3)'�� DGÕQÕ� DOPDNWDGÕU�� 3)'� JHQHO�
VLVWHPLN�HWNLOHUL�RODQ�0F&XQH�$OEULJKW�VHQGURPXQXQ�ELU�NRPSRQHQWL�RODUDN�GD�J|U�OHELOPHNWH-
GLU��0)'�ROJXODUÕQ����¶LQL�ROXúWXUXU�YH�HQ�KDILI�IRUPXGXU��5DG\RJUDILN�J|U�Q�P��OH]\RQXQ�
EXOXQGX÷X�VDIKD\D�ED÷OÕ�RODUDN�GH÷LúNHQOLN�J|VWHUPHNOH�ELUOLNWH��VRQ�VDIKDGD�VHUJLOHGL÷L�"buzlu 
cam"�YH\D��SRUWDNDO�NDEX÷X��RSDVLILNDV\RQX�VSHVLILNWLU��%X�ROJX�VXQXPXQGD����\DúÕQGD�NDGÕQ�
KDVWDGD�PDQGLEXOD�SRVWHULRU�E|OJHGH�ORNDOL]H�YH�IDVL\DO�DVLPHWUL\H�VHEHS�RODQ�0)'�ROJXVXQXQ�
VXQXOPDVÕ�DPDoODQPÕúWÕU�

Anahtar Sözcükler: 
)LEU|]�GLVSOD]L��.RQLN�ÕúÕQOÕ�ELOJLVD\DUOÕ�WRPRJUDIL��0RQRVWDWLN�ILEU|]�GLVSOD]L��0DQGLEXOD

ABSTRACT
Objective: 
)LEURXV� G\VSODVLD� �)'��� RIWHQ� VHHQ� LQ� FKLOGUHQ� DQG� DGROHVFHQWV�� LW� LV� D� GHYHORSPHQWDO��
VORZ�JURZLQJ��ILEURRVVHRXV��EHQLJQ�OHVLRQ�WKDW�RFFXUV�DV�D�UHVXOW�RI�WKH�UHSODFHPHQW�RI�QRUPDO�
ERQH�WLVVXH�ZLWK�ILEURXV�WLVVXH��,W�FDQ�RFFXU�LQ�WKH�FUDQLRIDFLDO�ERQHV�DV�ZHOO�DV�LQ�RWKHU�ERQHV�LQ�
WKH�ERG\��,I�)'�LV�LQYROYHG�LQ�D�VLQJOH�ERQH��LW�LV�FDOOHG�PRQRVWDWLF�ILEURXV�G\VSODVLD��DQG�LI�LW�LV�
LQYROYHG�LQ�PRUH�WKDQ�RQH�ERQH��LW�LV�FDOOHG�SRO\RVWRWLF�ILEURXV�G\VSODVLD��3)'�FDQ�DOVR�EH�VHHQ�
DV� D� FRPSRQHQW� RI� 0F&XQH�$OEULJKW� V\QGURPH�� ZKLFK� KDV� JHQHUDO� V\VWHPLF� HIIHFWV�� 0)'�
DFFRXQWV�IRU�����RI�FDVHV�DQG�LV�WKH�PLOGHVW�IRUP��$OWKRXJK�LWV�UDGLRJUDSKLF�DSSHDUDQFH�YDULHV�
GHSHQGLQJ�RQ�WKH�VWDJH�RI�WKH�OHVLRQ��WKH�"ground glass"�RU�"orange peel" RSDFLILFDWLRQ�LQ�WKH�
ILQDO�VWDJH�LV�VSHFLILF��,Q�WKLV�FDVH�UHSRUW��ZH�DLPHG�WR�SUHVHQW�D�FDVH�RI�0)'�ORFDOL]HG�LQ�WKH�
SRVWHULRU�UHJLRQ�RI�WKH�PDQGLEOH�DQG�FDXVLQJ�IDFLDO�DV\PPHWU\�LQ�D����\HDU�ROG�IHPDOH�SDWLHQW�

Key Words:
)LEURXV�G\VSODVLD��&RQH�EHDP�FRPSXWHG�WRPRJUDSK\��0RQRVWDWLF�ILEURXV�G\VSODVLD��0DQGLEOH
 

/ʈ:ʈ̪
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QLQ�|QHPL�DUWPDNWDGÕU�

.,%7�OH]\RQXQ�NHPLN�SDWHUQLQL�YH�oHYUH�GRNXODUOD�HWNLOHúL-
PLQL� J|VWHUGL÷L� LoLQ� WHúKLV� YH� WDNLELQGH� ID\GDOÕ� ROPDNWDGÕU��
)'�KDVWDODUÕQÕQ�DUWPÕú�Q�NV�ULVNLQH�NDUúÕQ�G�]HQOL�NRQWUROOHUL�
VD÷ODQPDOÕGÕU�

+DVWD�2QDPÕ�
+DVWDGDQ� KDNNÕ� NRUXPD� YH� +HOVLQNL� 'HNOHUDV\RQXQD� J|UH�
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/ʈ:ʈ̪
����¶GH� /LFKWHQVWHLQ� WDUDIÕQGDQ� WDQÕPODQDQ� ILEU|]� GLVSOD]L�
�)'��� HW\RORMLVL� ELOLQPH\HQ�� QRUPDO� NHPL÷LQ� \HULQL� \DSÕVDO�
RODUDN� ]D\ÕI� ILEU|]� YH� RVVH|]� GRNXQXQ� DOGÕ÷Õ� EHQLJQ� ELU�
NHPLN� KDVWDOÕ÷ÕGÕU�� )'¶QLQ�PDNVLOORIDVL\DO� E|OJH\L� WXWPDVÕ��
\�]�YH� oHQH�NHPLNOHULQGH� VHEHS�ROGX÷X� FLGGL� GHIRUPLWH� YH�
DVLPHWUL�QHGHQL\OH�|QHPOLGLU��������+DVWDOÕ÷ÕQ�HWL\RORMLVL�WDP�
RODUDN� ELOLQPHPHNOH� ELUOLNWH� SULPHU� RODUDN� JHQ�PXWDV\RQX�
�*1$6� ,�� LOH� JHoLú� \DSDQ� JHQHWLN� WDEDQOÕ� VSRUDGLN� ELU�
KDVWDOÕNWÕU��������7HPHO�RODUDN���IRUPGD�ROXS�EXQODU��PRQR-
VWRWLN�ILEU|]�GLVSOD]L��0)'��YH�SROLRVWRWLN�ILEU|]�GLVSOD]LGLU�
�3)'��� %X� WLSOHUGHQ� HQ� VÕN� J|U�OHQL����� RUDQOD�0)'¶GLU��
3)'�D\UÕFD�-DIIH¶V�WLS�YH�0F&XQH�$OEULJKW�VHQGURPX�RODUDN�
GD�LNL\H�D\UÕOÕU�����
.OLQLN�EXOJXODU�NHPLN�D÷UÕVÕ��SDWRORMLN�NÕUÕNODU�YH�LVNHOHWVHO�
GHIRUPLWHOHU�LOH�VH\UHGHELOLU��*|UPH�LOH�LOJLOL�NRPSOLNDV\RQ-
ODU� VIHQR�HWPRLGDO� NRPSOHNVLQ� HWNLOHQPHVL\OH� ROXúXUNHQ�
WHPSRUDO� NHPLN� WXWXOXPXQGD� LúLWPH� SUREOHPOHUL�� oHQH�
NHPLNOHULQLQ�WXWXOXPXQGD�LVH�GLúOHUGH�\HU�GH÷LúLNOL÷L��DVHPS-
WRPDWLN�úLúOLN�YH� IDVL\DO�DVLPHWUL�J|U�OHELOLU��6HUXP�DONDOHQ�
IRVIDWD]� ED]HQ� \�NVHOLU�� DPD� NDOVL\XP�� SDUDWLURLG� KRUPRQ��
����KLGURNVLYLWDPLQ�'�YH������GLKLGURNVLYLWDPLQ�'�oR÷X�)'�
YDNDVÕQGD�QRUPDO�VHYL\HOHUGH�L]OHQLU�������
)'��EHQLJQ�ELU�NHPLN�KDVWDOÕ÷Õ�RODUDN�WDQÕPODQPDVÕQD�NDUúÕQ�
OLWHUDW�UGH�E�W�Q�)'�ROJXODUÕ�� � � � LoHULVLQGH��������RUDQÕQGD�
PDOLJQ�WUDQVIRUPDV\RQ�ELOGLULOPLúWLU������7HGDYL�SODQODPDVÕQ-
GD�FHUUDK��ROJXQODúPD�HYUHVL\OH�ELUOLNWH�OH]\RQXQ�LOHUOHPHVL-
QLQ� GXUGX÷XQX� J|]� |Q�QGH� EXOXQGXUPDOÕGÕU�� 9DNDODUÕQ�
oR÷XQGD�OH]\RQ�SXEHUWH�G|QHPL�ER\XQFD�SURJUHV\RQ�J|VWHULU�
YH�JHQHOOLNOH�HVWHWLN�YH�IRQNVL\RQHO�QHGHQOHUOH�FHUUDKL�UHG�N-
VL\RQ� \DSÕOGÕ÷ÕQGD� SXEHUWHGHQ� VRQUD� VWDELOL]H� ROPD�
H÷LOLPLQGHGLU� ����� 3ROLRVWDWLN� )'� YH� 0F&XQH�$OEULJKW�
VHQGURPX� RODQ� )'� ROJXODUÕQGD� V�UHNOL� E�\�PH� SRWDQVL\HO�
Q�NV�LoLQ�ELU�EHOLUOH\LFL�IDNW|UG�U�YH�VRQXo�RODUDN�WRWDO�UH]HN-
VL\RQ�|QHULOHELOLU��%LU�oDOÕúPD��DONDOHQ�IRVIDWD]�G�]H\OHULQLQ��
ED]Õ� NUDQL\RIDVL\DO� ILEU|]� GLVSOD]L� YDNDODUÕQÕQ� Q�NV� |QFHVL�
VHYL\HOHUL� DQLGHQ� DUWWÕ÷Õ� LoLQ� SURJQRVWLN� ELU� EHOLUWHo� RODUDN�
NDEXO�HGLOHELOHFH÷LQL�|QH�V�UP�úW�U������
%LUoRN�ROJXGD�UDG\RJUDILN�EXOJXODU�YH�NOLQLN�ELOJLOHU�KHNLPLQ�
EL\RSVL\H� JHUHN� GX\PDGDQ� WHúKLV� NR\PDVÕ� LoLQ� \HWHUOL�
ROPDVÕQD� NDUúÕQ�� )'� WHúKLVLQLQ� GR÷UXODQPDVÕ� YH� OH]\RQXQ�
VÕQÕUODUÕQÕQ�VDSWDQPDVÕ�LoLQ��NRQLN�ÕúÕQOÕ�ELOJLVD\DUOÕ�WRPRJUD-
IL��.,%7���ELOJLVD\DUOÕ�WRPRJUDIL�YH�KLVWRSDWRORMLN�\|QWHPOHU�
NXOODQÕOÕU�������

%X� ROJX� VXQXPXQGD� NOLQLN�� UDG\RJUDILN� YH� KLVWRSDWRORMLN�
GH÷HUOHQGLUPHOHU� VRQXFXQGD�0)'� WDQÕVÕ� NRQXODQ� ELU� NDGÕQ�
KDVWD�VXQXOPXúWXU�

OLGU
<LUPL�DOWÕ�\DúÕQGD�NDGÕQ�KDVWD�VRO�EXNNDO�E|OJHGH�VHUW��D÷UÕVÕ]�
úLúOLN� YH� \�]GH� DVLPHWUL� úLND\HWL\OH� ����� DUDOÕN� D\ÕQGD�
$NGHQL]� hQLYHUVLWHVL� $÷Õ]�� 'Lú� YH� dHQH� 5DG\RORMLVL�
$QDELOLP� 'DOÕ¶QD� P�UDFDDW� HWPLúWLU�� $OÕQDQ� PHGLNDO�
DQDPQH]GH� VLVWHPLN� ELU� KDVWDOÕ÷Õ� YH� LODo� NXOODQÕP� |\N�V��
EXOXQPD\DQ�KDVWDQÕQ�\DSÕODQ�HNVWUDRUDO�PXD\HQHVLQGH�\�]�Q�
VRO�WDUDIÕQGD�DVLPHWUL�L]OHQPLúWLU��5HVLP�����

Resim 1. +DVWDQÕQ�HNVWUDRUDO�J|U�Q�P��

<DSÕODQ� LQWUDRUDO� PXD\HQHGH� VRO� PDQGLEXODU� NDQLQ� GLúWHQ�
UDPXVD�X]DQDQ�EXNNDO�YH�OLQJXDO�NRUWLNDO�NHPLNWH�HNVSDQVL\-
RQ�L]OHQPLúWLU��LOJLOL�E|OJHGH�SDOSDV\RQGD�KDVVDVL\HW��SDUHVW-
H]L�� GLúOHUGH� D÷UÕ�� O�NVDV\RQ�� PXNR]DGD� UHQN� GH÷LúLNOL÷L��
VDSWDQPDPÕúWÕU�� $OÕQDQ� GLMLWDO� SDQRUDPLN� UDG\RJUDILN�
J|U�QW�GH� VRO� PDQGLEXOHU� NDQLQ� GLú� E|OJHVLQGHQ� EDúOD\ÕS�
UDPXVD�X]DQDQ�UDG\RRSDN�D÷ÕUOÕNOÕ�EX]OX�FDP�J|U�QW�V��RODQ�
OH]\RQXQ� PXOWLORN�OHU� J|U�Q�P� DOGÕ÷Õ� L]OHQPLúWLU�� 9HUL�
WDEDQÕQGD�EXOXQDQ�KDVWD�ND\ÕWODUÕQGDQ�KDVWDQÕQ������\ÕOÕQGD�
GLMLWDO� SDQRUDPLN� UDG\RJUDILN� J|U�QW�V�QH� GH� XODúÕOPÕúWÕU��
����� \ÕOÕQGDNL� GLMLWDO� SDQRUDPLN� UDG\RJUDILN� J|U�QW�GH� VRO�
PDQGLEXOD� VLPIL]� E|OJHVLQGH� VÕQÕUODUÕ� WDP� L]OHQHPH\HQ�� ���
QXPDUDOÕ� GLú� KL]DVÕQGDQ� UDPXVD� NDGDU� X]DQDQ� EX]OX� FDP�
J|U�QW�V��YH�GLúOHUGH�ODPLQD�GXUD�ND\EÕ�ROGX÷X�J|U�OP�úW�U�
�5HVLP��D�E���

$QDPQH]� GHULQOHúWLULOGL÷LQGH� ����� \ÕOÕQGD� GD� KDVWDQÕQ� EX�
OH]\RQ�KDNNÕQGD�ELOJLOHQGLULOGL÷L�DQFDN�DVHPSWRPDWLN�ROPDVÕ�
QHGHQL� LOH�KDVWD� WDUDIÕQGDQ� WDNLEL�\DSÕOPDGÕ÷Õ�|÷UHQLOPLúWLU��
/H]\RQXQ�WDP�VÕQÕUODUÕQÕ�WHVSLW�HGHELOPHN�DPDFÕ�LOH�KDVWDGDQ�
.,%7� LVWHQPLúWLU�� .,%7� J|U�QW�OHULQGH� VRO� PDQGLEXODGD�
DQJXOXV�E|OJHVLQGHQ�\DNODúÕN�RUWD�KDWWD�NDGDU�X]DQDQ��EXNNDO�
YH� OLQJXDO� NRUWLNDO� NHPLNWH� HNVSDQVL\RQD� VHEHS� ROPXú�
LoHULVLQGH�UDG\ROXVHQW�DODQODU�LoHUHQ�EX]OX�FDP�GHQVLWHVLQGH�
PLNVW� OH]\RQ�L]OHQPLúWLU��6RO�PDQGLEXOD�DQJXOXV�E|OJHVLQGH�
PDQGLEXODU� NDQDOÕQ� GDUDOPDVÕ� YH� VXSHULRUD� \|Q� GH÷LúLPL�
L]OHQPLúWLU��5HVLPOHU�������

Resim 3.�0DQGLEXODU�NDQDOÕQ�DQJXOXV�E|OJHVLQGH�VXSHULRUD�\HU�GH÷LúWLUPHVL�
�������������YH�NDQDOÕQ�GDUDOPDVÕ��EH\D]�RN��

Resim 4.�.RURQDO�NHVLWWHQ�OH]\RQXQ�J|U�Q�P��

Resim 5. 6RO�PDQGLEXODU�E|OJHGH�EXNNDO�YH�OLQJXDO�NRUWLNDO�NHPLNWH�EHOLUJLQ�
�������������HNVSDQVL\RQ�YH�OH]\RQ�LoLQGHNL�UDG\ROXVHQW�DODQODU�

+DVWD� IDN�OWHPL]LQ�$÷Õ]�� 'Lú� YH� dHQH� &HUUDKLVL�$QDELOLP�
'DOÕ¶QD� \|QOHQGLULOPLúWLU��+DVWD\D� HVWHWLN� úLND\HWOHUL� VHEHEL�
LOH�NRQWXUSODVWL�X\JXODQPÕú��HOGH�HGLOHQ�PDWHU\DO�SDWRORML\H�
J|QGHULOPLúWLU� YH� UDG\RORMLN� |Q� WDQÕ�� KLVWRSDWRORMLN� RODUDN�
0)'�úHNOLQGH�GR÷UXODQPÕúWÕU��+DVWDQÕQ�WDNLELQH�WDUDIÕPÕ]FD�
GHYDP�HGLOPHNWHGLU��+DVWD��WHúKLV��WHGDYL�YH�WDNLS�G|QHPOH��
ULQH�DLW� W�P�WÕEEL�ELOJL��EHOJH�YH�ND\ÕWODUÕQÕQ�NXOODQÕOPDVÕQD�
GDLU�ELOJLOHQGLULOPLúWLU�

<):<1̪5)
)'�JHQHOOLNOH�VHOO�OHU�ILEUREODVWLN�VWURPD�LoHULVLQGH�ODPHOOHU�
NHPLN� GRNXVXQXQ� EXOXQGX÷X� L\L� KX\OX� ELU� OH]\RQGXU��
/H]\RQXQ� NHPL÷LQ� JHOLúLPVHO� KDPDUWRPDW|]� ELU� DQRPDOLVL�
ROGX÷XQD� LQDQÕOPDNWDGÕU� �����)'¶QLQ� W�P�IRUPODUÕ�NDGÕQ�YH�
HUNHNOHUGH� FLQVL\HW� D\UÕPÕ�\DSPDNVÕ]ÕQ� HúLW� úHNLOGH�J|U�OVH�
GH� ����� .UXVH� YH� DUN�� ����� KDVWDOÕ÷ÕQ� NDGÕQODUGD� GDKD� VÕN�
J|U�OG�÷�Q�� UDSRU� HWPLúWLU�� 6XQXODQ� ROJXGD� GD� KDVWDPÕ]�
NDGÕQGÕU�
)'� LQVLGDQVÕQÕQ� ��������������� DUDVÕQGD� ROGX÷X� ELOGLULO��
PLúWLU��%�W�Q� NHPLN� W�P|UOHULQLQ���¶�Q��� L\L� KX\OX� NHPLN�
W�P|UOHULQLQ� LVH� ��¶VLQL� ROXúWXUPDNWDGÕU� ������ .UDQL\DO�
NHPLNOHU� HQ� ID]OD� HWNLOHQHQ� NHPLNOHUGLU�� 0)'� KDVWDODUÕQÕQ�
\DNODúÕN� ������
VLQGH� \�]� NHPLNOHULQLQ� WXWXOXPX� YDUGÕU�
������$QFDN��GDKD�VÕN�J|U�OG�÷��\DUÕP�oHQH�LOH�LOJLOL�ELOJLOHU�
WXWDUVÕ]GÕU�� � .LPL� \D]DUODU� PDNVLOODGD� GDKD� VÕN� WXWXOXP�
EHOLUWLUNHQ� �������� NLPL� \D]DUODU� GD�PDQGLEXODQÕQ� GDKD� VÕN�
HWNLOHQGL÷LQL� |QH� V�UP�úW�U� ������ 'L÷HU� \DQGDQ� .UXHVH� YH�
DUN�������KHU���\DUÕP�oHQHQLQ�GH�HúLW�HWNLOHQGL÷LQL�EHOLUWPLúWLU��
2OJXPX]GD� WHVSLW� HGLOHQ� 0)'� XQLODWHUDO� RODUDN� SRVWHULRU�
PDQGLEXODGD�NRQXPODQPÕúWÕU��
)'� JHQHOOLNOH� DVHPSWRPDWLN� ROGX÷XQGDQ� UXWLQ� GHQWDO�PXD��
\HQHGH�WHVDG�IHQ�WHVSLW�HGLOPHNWHGLU��$QFDN�)'�ED]Õ�GXUXP-
ODUGD�VHPSWRPDWLN�VH\UHGHELOPHNWHGLU� ������.OLQLN�EXOJXODU�
NHPLN� D÷UÕVÕ�� SDWRORMLN� NÕUÕNODU� YH� NHPLN� GHIRUPLWHOHUL�
úHNOLQGH� J|U�OHELOLU� ����� 6XQXODQ� ROJXGD� KDVWDQÕQ� NR]PHWLN�
úLNk\HW�GÕúÕQGD�KHUKDQJL�ELU�úLNk\HWL�\RNWX�YH�KDVWDOÕN�DVHPS-
WRPDWLN�VH\UHWPHNWH\GL�
5DG\RJUDILN� J|U�QW�OHU� OH]\RQXQ� PDWXUDV\RQXQD� J|UH�
GH÷LúLNOLN� J|VWHUPHNWHGLU�� (UNHQ� HYUHGH� OH]\RQ� GDKD�

��

UDG\ROXVHQWWLU�� /H]\RQ� ROJXQODúWÕNoD� YH� \HQL� ROXúDQ� NHPLN�
WUDEHN�OOHUL� EHOLUJLQOHúWLNoH�� HUNHQ� G|QHPGHNL� UDG\RO�VHQW�
J|U�QW��PLNVW� UDG\RSDVLWHOHUH�G|Q�ú�U��.HPLN�\DSÕPÕQGDNL�
DUWÕúOD�ELUOLNWH�µEX]OX�FDP¶�YH\D�µSRUWDNDO�NDEX÷X¶�RODUDN�WDULI�
HGLOHQ�SDWRJQRPDWLN�UDG\RJUDILN�J|U�QW��ROXúXU��%X�G|QHP-
GH�OH]\RQXQ�VÕQÕUODUÕ�L\L�L]OHQHPH]��2OJXQ�)'�OH]\RQODUÕQGD�
QDGLUHQ�NLVWH�EHQ]H\HQ�UDG\ROXVHQW�DODQODU�RODELOLU������������
.RUWLNDO� WDEDNDODUÕQ� JHQLúOHPHVL�� GLú� N|NOHULQLQ� \HU�
GH÷LúWLUPHVL�\D\JÕQ�RODUDN�J|U�OHELOPHNWHGLU�YH�ODPLQD�GXUD�
ND\EÕ�OH]\RQXQ�NDUDNWHULVWLN�EXOJXODUÕQGDQ�ELULGLU������

6XQXODQ�ROJXGD�OH]\RQ�Lo�\DSÕVÕ�PLNVW�ELU�J|U�Q�PH�VDKLSWL��
OH]\RQXQ�VÕQÕUODUÕ�QHW�RODUDN� WHVSLW�HGLOHPHPHNWH\GL��'LúOH-
UGH�ODPLQD�GXUD�ND\EÕ�YH�OH]\RQ�E|OJHVLQGH�NRUWLNDO�NHPLNWH�
HNVSDQVL\RQ�PHYFXWWX��$\UÕFD��GLú�N|NOHULQGH�\HU�GH÷LúLPL�YH�
UH]RUSVL\RQ�\RNWX��/H]\RQXQ�buzlu cam�RSDVLILNDV\RQXQXQ�
OH]\RQ� LOHUOHGLNoH� NLVW� EHQ]HUL� UDG\ROXVHQW� RGDNODUOD�PXOWL-
ORN�OHU�L]OHQPHVL�YH�SRVWHULRU�PDQGLEXODGD�J|U�OPHVL�QDGLU�
UDVWODQDQ�ELU�)'�J|U�QW�V��LOH�NDUúÕODúWÕ÷ÕPÕ]Õ�G�ú�QG�UPHN-
WHGLU�
)'¶QLQ�D\ÕUÕFÕ�WDQÕVÕQGD��RVVLIL\H�ILEURP��VDQWUDO�GHY�K�FUHOL�
JUDQ�ORP�� RVWHRP\HOLW�� QRQ�RVVLIL\H� ILEURP�� DPHOREODVWLN�
ILEURP�� DPHOREODVWLN� ILEURRGRQWRP�� RVWHRVDUNRP�� EDVLW�
NHPLN� NLVWL� YH� 3DJHW� KDVWDOÕ÷Õ� VD\ÕODELOLU�� )'� LOH� HQ� oRN�
NDUÕúWÕUÕODQ�OH]\RQ�RVVLIL\H�ILEURPGXU��$QFDN��RVVLIL\H�ILEURP�
L\L�VÕQÕUOÕ�ELU�\DSÕ\D�VDKLSWLU��3DJHW�KDVWDOÕ÷Õ��DQRUPDO�NHPLN�
\DSÕP�YH�\ÕNÕPÕ�LOH�NDUDNWHUL]HGLU��)'¶QLQ�UDG\RJUDILN�EXOJX-
ODUÕ�� VHPHQWR�RVVH|]� OH]\RQODUD� EHQ]H\HELOLU� YH� oHQHGH�
HNVSDQVL\RQ�GXUXPXQGD�D\ÕUÕFÕ�WDQÕ�LoLQ�LOHUL�GH÷HUOHQGLUPH�
JHUHNLU� ������ 2OJXPX]GD� OH]\RQXQ� VÕQÕUODUÕQÕQ� EHOLUVL]�
ROPDVÕ�� PDQGLEXODGD� D÷UÕVÕ]� HNVSDQVL\RQ� PHYFXW� ROPDVÕ��
buzlu cam� J|U�Q�P�Q�Q� OH]\RQXQ� PDW�UDV\RQX\OD� PLNVW�
J|U�Q�P�DOPDVÕ�)'�WDQÕVÕQÕ�GHVWHNOHPHNWHGLU�
)'�� DVHPSWRPDWLN� ROGX÷X� WDNWLUGH� \DOQÕ]FD� WDNLS� HGLOHEL-
OHFH÷L� JLEL� NRQVHUYDWLI� FHUUDKL�� PHGLNDO� WHGDYL�� UDGLNDO�
HNVL]\RQ� YH� FHUUDKL� UHNRQVWU�NVL\RQ� LOH� GH� WHGDYL� HGLOHELOLU�
������)'�GH�VDUNRPDW|]�GH÷LúLNOLNOHU�QDGLUGLU�� UDG\DV\RQXQ�
PDOLJQ� GH÷LúLNOLNOHUH� \RO� DoDELOHFH÷L� G�ú�Q�OPHNWHGLU�� %X�
QHGHQOH� )'� OH]\RQODUÕQGD� UDG\RWHUDSL� X\JXODQPDPDVÕ�
|QHULOPHNWHGLU� ��������� %LUoRN� ROJXGD� OH]\RQXQ� E�\�PHVL�
LVNHOHWVHO� JHOLúPHQLQ� WDPDPODQPDVÕ\OD� GXUGX÷XQGDQ�
RUWRGRQWLN� WHGDYL� YH� HVWHWLN� DPDoOÕ� FHUUDKL�P�GDKDOHOHU� EX�
V�UH\H�NDGDU�HUWHOHQHELOLU�������2OJXPX]XQ�HVWHWLN�úLND\HWOHUL�
VHEHEL\OH�D÷UÕVÕ]�VH\UHGHQ�OH]\RQD�NHPLN�NRQWXU�G�]HOWPHVL�
X\JXODQPÕúWÕU��5HVLP����

SONUÇ
6RQXo� RODUDN�� )'¶QLQ� oR÷XQOXNOD� DVHPSWRPDWLN� VH\UHWPHVL�
VHEHEL\OH�GLú�KHNLPOHUL�JHQHOOLNOH�LON�WDQÕ\Õ�NR\DELOPHNWHGLU��
%X� QRNWDGD� ROJXQXQ� UDG\RORMLN� |]HOOLNOHUL� oHúLWOLOLN� J|VWHU-
GL÷LQGH�LOHUL�J|U�QW�OHPH�\|QWHPOHULQLQ�YH�KHNLPLQ�ELOJLVL-
QLQ�|QHPL�DUWPDNWDGÕU�

.,%7�OH]\RQXQ�NHPLN�SDWHUQLQL�YH�oHYUH�GRNXODUOD�HWNLOHúL-
PLQL� J|VWHUGL÷L� LoLQ� WHúKLV� YH� WDNLELQGH� ID\GDOÕ� ROPDNWDGÕU��
)'�KDVWDODUÕQÕQ�DUWPÕú�Q�NV�ULVNLQH�NDUúÕQ�G�]HQOL�NRQWUROOHUL�
VD÷ODQPDOÕGÕU�

+DVWD�2QDPÕ�
+DVWDGDQ� KDNNÕ� NRUXPD� YH� +HOVLQNL� 'HNOHUDV\RQXQD� J|UH�
SURVHG�UOHUGHQ�|QFH�\D]ÕOÕ�ELOJLOHQGLULOPLú�RQDP�DOÕQPÕúWÕU�

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

)LQDQVDO�'HVWHN�
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�
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����¶GH� /LFKWHQVWHLQ� WDUDIÕQGDQ� WDQÕPODQDQ� ILEU|]� GLVSOD]L�
�)'��� HW\RORMLVL� ELOLQPH\HQ�� QRUPDO� NHPL÷LQ� \HULQL� \DSÕVDO�
RODUDN� ]D\ÕI� ILEU|]� YH� RVVH|]� GRNXQXQ� DOGÕ÷Õ� EHQLJQ� ELU�
NHPLN� KDVWDOÕ÷ÕGÕU�� )'¶QLQ�PDNVLOORIDVL\DO� E|OJH\L� WXWPDVÕ��
\�]�YH� oHQH�NHPLNOHULQGH� VHEHS�ROGX÷X� FLGGL� GHIRUPLWH� YH�
DVLPHWUL�QHGHQL\OH�|QHPOLGLU��������+DVWDOÕ÷ÕQ�HWL\RORMLVL�WDP�
RODUDN� ELOLQPHPHNOH� ELUOLNWH� SULPHU� RODUDN� JHQ�PXWDV\RQX�
�*1$6� ,�� LOH� JHoLú� \DSDQ� JHQHWLN� WDEDQOÕ� VSRUDGLN� ELU�
KDVWDOÕNWÕU��������7HPHO�RODUDN���IRUPGD�ROXS�EXQODU��PRQR-
VWRWLN�ILEU|]�GLVSOD]L��0)'��YH�SROLRVWRWLN�ILEU|]�GLVSOD]LGLU�
�3)'��� %X� WLSOHUGHQ� HQ� VÕN� J|U�OHQL����� RUDQOD�0)'¶GLU��
3)'�D\UÕFD�-DIIH¶V�WLS�YH�0F&XQH�$OEULJKW�VHQGURPX�RODUDN�
GD�LNL\H�D\UÕOÕU�����
.OLQLN�EXOJXODU�NHPLN�D÷UÕVÕ��SDWRORMLN�NÕUÕNODU�YH�LVNHOHWVHO�
GHIRUPLWHOHU�LOH�VH\UHGHELOLU��*|UPH�LOH�LOJLOL�NRPSOLNDV\RQ-
ODU� VIHQR�HWPRLGDO� NRPSOHNVLQ� HWNLOHQPHVL\OH� ROXúXUNHQ�
WHPSRUDO� NHPLN� WXWXOXPXQGD� LúLWPH� SUREOHPOHUL�� oHQH�
NHPLNOHULQLQ�WXWXOXPXQGD�LVH�GLúOHUGH�\HU�GH÷LúLNOL÷L��DVHPS-
WRPDWLN�úLúOLN�YH� IDVL\DO�DVLPHWUL�J|U�OHELOLU��6HUXP�DONDOHQ�
IRVIDWD]� ED]HQ� \�NVHOLU�� DPD� NDOVL\XP�� SDUDWLURLG� KRUPRQ��
����KLGURNVLYLWDPLQ�'�YH������GLKLGURNVLYLWDPLQ�'�oR÷X�)'�
YDNDVÕQGD�QRUPDO�VHYL\HOHUGH�L]OHQLU�������
)'��EHQLJQ�ELU�NHPLN�KDVWDOÕ÷Õ�RODUDN�WDQÕPODQPDVÕQD�NDUúÕQ�
OLWHUDW�UGH�E�W�Q�)'�ROJXODUÕ�� � � � LoHULVLQGH��������RUDQÕQGD�
PDOLJQ�WUDQVIRUPDV\RQ�ELOGLULOPLúWLU������7HGDYL�SODQODPDVÕQ-
GD�FHUUDK��ROJXQODúPD�HYUHVL\OH�ELUOLNWH�OH]\RQXQ�LOHUOHPHVL-
QLQ� GXUGX÷XQX� J|]� |Q�QGH� EXOXQGXUPDOÕGÕU�� 9DNDODUÕQ�
oR÷XQGD�OH]\RQ�SXEHUWH�G|QHPL�ER\XQFD�SURJUHV\RQ�J|VWHULU�
YH�JHQHOOLNOH�HVWHWLN�YH�IRQNVL\RQHO�QHGHQOHUOH�FHUUDKL�UHG�N-
VL\RQ� \DSÕOGÕ÷ÕQGD� SXEHUWHGHQ� VRQUD� VWDELOL]H� ROPD�
H÷LOLPLQGHGLU� ����� 3ROLRVWDWLN� )'� YH� 0F&XQH�$OEULJKW�
VHQGURPX� RODQ� )'� ROJXODUÕQGD� V�UHNOL� E�\�PH� SRWDQVL\HO�
Q�NV�LoLQ�ELU�EHOLUOH\LFL�IDNW|UG�U�YH�VRQXo�RODUDN�WRWDO�UH]HN-
VL\RQ�|QHULOHELOLU��%LU�oDOÕúPD��DONDOHQ�IRVIDWD]�G�]H\OHULQLQ��
ED]Õ� NUDQL\RIDVL\DO� ILEU|]� GLVSOD]L� YDNDODUÕQÕQ� Q�NV� |QFHVL�
VHYL\HOHUL� DQLGHQ� DUWWÕ÷Õ� LoLQ� SURJQRVWLN� ELU� EHOLUWHo� RODUDN�
NDEXO�HGLOHELOHFH÷LQL�|QH�V�UP�úW�U������
%LUoRN�ROJXGD�UDG\RJUDILN�EXOJXODU�YH�NOLQLN�ELOJLOHU�KHNLPLQ�
EL\RSVL\H� JHUHN� GX\PDGDQ� WHúKLV� NR\PDVÕ� LoLQ� \HWHUOL�
ROPDVÕQD� NDUúÕQ�� )'� WHúKLVLQLQ� GR÷UXODQPDVÕ� YH� OH]\RQXQ�
VÕQÕUODUÕQÕQ�VDSWDQPDVÕ�LoLQ��NRQLN�ÕúÕQOÕ�ELOJLVD\DUOÕ�WRPRJUD-
IL��.,%7���ELOJLVD\DUOÕ�WRPRJUDIL�YH�KLVWRSDWRORMLN�\|QWHPOHU�
NXOODQÕOÕU�������

%X� ROJX� VXQXPXQGD� NOLQLN�� UDG\RJUDILN� YH� KLVWRSDWRORMLN�
GH÷HUOHQGLUPHOHU� VRQXFXQGD�0)'� WDQÕVÕ� NRQXODQ� ELU� NDGÕQ�
KDVWD�VXQXOPXúWXU�

OLGU
<LUPL�DOWÕ�\DúÕQGD�NDGÕQ�KDVWD�VRO�EXNNDO�E|OJHGH�VHUW��D÷UÕVÕ]�
úLúOLN� YH� \�]GH� DVLPHWUL� úLND\HWL\OH� ����� DUDOÕN� D\ÕQGD�
$NGHQL]� hQLYHUVLWHVL� $÷Õ]�� 'Lú� YH� dHQH� 5DG\RORMLVL�
$QDELOLP� 'DOÕ¶QD� P�UDFDDW� HWPLúWLU�� $OÕQDQ� PHGLNDO�
DQDPQH]GH� VLVWHPLN� ELU� KDVWDOÕ÷Õ� YH� LODo� NXOODQÕP� |\N�V��
EXOXQPD\DQ�KDVWDQÕQ�\DSÕODQ�HNVWUDRUDO�PXD\HQHVLQGH�\�]�Q�
VRO�WDUDIÕQGD�DVLPHWUL�L]OHQPLúWLU��5HVLP�����

Resim 1. +DVWDQÕQ�HNVWUDRUDO�J|U�Q�P��

<DSÕODQ� LQWUDRUDO� PXD\HQHGH� VRO� PDQGLEXODU� NDQLQ� GLúWHQ�
UDPXVD�X]DQDQ�EXNNDO�YH�OLQJXDO�NRUWLNDO�NHPLNWH�HNVSDQVL\-
RQ�L]OHQPLúWLU��LOJLOL�E|OJHGH�SDOSDV\RQGD�KDVVDVL\HW��SDUHVW-
H]L�� GLúOHUGH� D÷UÕ�� O�NVDV\RQ�� PXNR]DGD� UHQN� GH÷LúLNOL÷L��
VDSWDQPDPÕúWÕU�� $OÕQDQ� GLMLWDO� SDQRUDPLN� UDG\RJUDILN�
J|U�QW�GH� VRO� PDQGLEXOHU� NDQLQ� GLú� E|OJHVLQGHQ� EDúOD\ÕS�
UDPXVD�X]DQDQ�UDG\RRSDN�D÷ÕUOÕNOÕ�EX]OX�FDP�J|U�QW�V��RODQ�
OH]\RQXQ� PXOWLORN�OHU� J|U�Q�P� DOGÕ÷Õ� L]OHQPLúWLU�� 9HUL�
WDEDQÕQGD�EXOXQDQ�KDVWD�ND\ÕWODUÕQGDQ�KDVWDQÕQ������\ÕOÕQGD�
GLMLWDO� SDQRUDPLN� UDG\RJUDILN� J|U�QW�V�QH� GH� XODúÕOPÕúWÕU��
����� \ÕOÕQGDNL� GLMLWDO� SDQRUDPLN� UDG\RJUDILN� J|U�QW�GH� VRO�
PDQGLEXOD� VLPIL]� E|OJHVLQGH� VÕQÕUODUÕ� WDP� L]OHQHPH\HQ�� ���
QXPDUDOÕ� GLú� KL]DVÕQGDQ� UDPXVD� NDGDU� X]DQDQ� EX]OX� FDP�
J|U�QW�V��YH�GLúOHUGH�ODPLQD�GXUD�ND\EÕ�ROGX÷X�J|U�OP�úW�U�
�5HVLP��D�E���

$QDPQH]� GHULQOHúWLULOGL÷LQGH� ����� \ÕOÕQGD� GD� KDVWDQÕQ� EX�
OH]\RQ�KDNNÕQGD�ELOJLOHQGLULOGL÷L�DQFDN�DVHPSWRPDWLN�ROPDVÕ�
QHGHQL� LOH�KDVWD� WDUDIÕQGDQ� WDNLEL�\DSÕOPDGÕ÷Õ�|÷UHQLOPLúWLU��
/H]\RQXQ�WDP�VÕQÕUODUÕQÕ�WHVSLW�HGHELOPHN�DPDFÕ�LOH�KDVWDGDQ�
.,%7� LVWHQPLúWLU�� .,%7� J|U�QW�OHULQGH� VRO� PDQGLEXODGD�
DQJXOXV�E|OJHVLQGHQ�\DNODúÕN�RUWD�KDWWD�NDGDU�X]DQDQ��EXNNDO�
YH� OLQJXDO� NRUWLNDO� NHPLNWH� HNVSDQVL\RQD� VHEHS� ROPXú�
LoHULVLQGH�UDG\ROXVHQW�DODQODU�LoHUHQ�EX]OX�FDP�GHQVLWHVLQGH�
PLNVW� OH]\RQ�L]OHQPLúWLU��6RO�PDQGLEXOD�DQJXOXV�E|OJHVLQGH�
PDQGLEXODU� NDQDOÕQ� GDUDOPDVÕ� YH� VXSHULRUD� \|Q� GH÷LúLPL�
L]OHQPLúWLU��5HVLPOHU�������

Resim 3.�0DQGLEXODU�NDQDOÕQ�DQJXOXV�E|OJHVLQGH�VXSHULRUD�\HU�GH÷LúWLUPHVL�
�������������YH�NDQDOÕQ�GDUDOPDVÕ��EH\D]�RN��

Resim 4.�.RURQDO�NHVLWWHQ�OH]\RQXQ�J|U�Q�P��

Resim 5. 6RO�PDQGLEXODU�E|OJHGH�EXNNDO�YH�OLQJXDO�NRUWLNDO�NHPLNWH�EHOLUJLQ�
�������������HNVSDQVL\RQ�YH�OH]\RQ�LoLQGHNL�UDG\ROXVHQW�DODQODU�

+DVWD� IDN�OWHPL]LQ�$÷Õ]�� 'Lú� YH� dHQH� &HUUDKLVL�$QDELOLP�
'DOÕ¶QD� \|QOHQGLULOPLúWLU��+DVWD\D� HVWHWLN� úLND\HWOHUL� VHEHEL�
LOH�NRQWXUSODVWL�X\JXODQPÕú��HOGH�HGLOHQ�PDWHU\DO�SDWRORML\H�
J|QGHULOPLúWLU� YH� UDG\RORMLN� |Q� WDQÕ�� KLVWRSDWRORMLN� RODUDN�
0)'�úHNOLQGH�GR÷UXODQPÕúWÕU��+DVWDQÕQ�WDNLELQH�WDUDIÕPÕ]FD�
GHYDP�HGLOPHNWHGLU��+DVWD��WHúKLV��WHGDYL�YH�WDNLS�G|QHPOH��
ULQH�DLW� W�P�WÕEEL�ELOJL��EHOJH�YH�ND\ÕWODUÕQÕQ�NXOODQÕOPDVÕQD�
GDLU�ELOJLOHQGLULOPLúWLU�

<):<1̪5)
)'�JHQHOOLNOH�VHOO�OHU�ILEUREODVWLN�VWURPD�LoHULVLQGH�ODPHOOHU�
NHPLN� GRNXVXQXQ� EXOXQGX÷X� L\L� KX\OX� ELU� OH]\RQGXU��
/H]\RQXQ� NHPL÷LQ� JHOLúLPVHO� KDPDUWRPDW|]� ELU� DQRPDOLVL�
ROGX÷XQD� LQDQÕOPDNWDGÕU� �����)'¶QLQ� W�P�IRUPODUÕ�NDGÕQ�YH�
HUNHNOHUGH� FLQVL\HW� D\UÕPÕ�\DSPDNVÕ]ÕQ� HúLW� úHNLOGH�J|U�OVH�
GH� ����� .UXVH� YH� DUN�� ����� KDVWDOÕ÷ÕQ� NDGÕQODUGD� GDKD� VÕN�
J|U�OG�÷�Q�� UDSRU� HWPLúWLU�� 6XQXODQ� ROJXGD� GD� KDVWDPÕ]�
NDGÕQGÕU�
)'� LQVLGDQVÕQÕQ� ��������������� DUDVÕQGD� ROGX÷X� ELOGLULO��
PLúWLU��%�W�Q� NHPLN� W�P|UOHULQLQ���¶�Q��� L\L� KX\OX� NHPLN�
W�P|UOHULQLQ� LVH� ��¶VLQL� ROXúWXUPDNWDGÕU� ������ .UDQL\DO�
NHPLNOHU� HQ� ID]OD� HWNLOHQHQ� NHPLNOHUGLU�� 0)'� KDVWDODUÕQÕQ�
\DNODúÕN� ������
VLQGH� \�]� NHPLNOHULQLQ� WXWXOXPX� YDUGÕU�
������$QFDN��GDKD�VÕN�J|U�OG�÷��\DUÕP�oHQH�LOH�LOJLOL�ELOJLOHU�
WXWDUVÕ]GÕU�� � .LPL� \D]DUODU� PDNVLOODGD� GDKD� VÕN� WXWXOXP�
EHOLUWLUNHQ� �������� NLPL� \D]DUODU� GD�PDQGLEXODQÕQ� GDKD� VÕN�
HWNLOHQGL÷LQL� |QH� V�UP�úW�U� ������ 'L÷HU� \DQGDQ� .UXHVH� YH�
DUN�������KHU���\DUÕP�oHQHQLQ�GH�HúLW�HWNLOHQGL÷LQL�EHOLUWPLúWLU��
2OJXPX]GD� WHVSLW� HGLOHQ� 0)'� XQLODWHUDO� RODUDN� SRVWHULRU�
PDQGLEXODGD�NRQXPODQPÕúWÕU��
)'� JHQHOOLNOH� DVHPSWRPDWLN� ROGX÷XQGDQ� UXWLQ� GHQWDO�PXD��
\HQHGH�WHVDG�IHQ�WHVSLW�HGLOPHNWHGLU��$QFDN�)'�ED]Õ�GXUXP-
ODUGD�VHPSWRPDWLN�VH\UHGHELOPHNWHGLU� ������.OLQLN�EXOJXODU�
NHPLN� D÷UÕVÕ�� SDWRORMLN� NÕUÕNODU� YH� NHPLN� GHIRUPLWHOHUL�
úHNOLQGH� J|U�OHELOLU� ����� 6XQXODQ� ROJXGD� KDVWDQÕQ� NR]PHWLN�
úLNk\HW�GÕúÕQGD�KHUKDQJL�ELU�úLNk\HWL�\RNWX�YH�KDVWDOÕN�DVHPS-
WRPDWLN�VH\UHWPHNWH\GL�
5DG\RJUDILN� J|U�QW�OHU� OH]\RQXQ� PDWXUDV\RQXQD� J|UH�
GH÷LúLNOLN� J|VWHUPHNWHGLU�� (UNHQ� HYUHGH� OH]\RQ� GDKD�

6HPHUFL�=0��YH�DUN� $NG�'Lú�+HN�'�����������

��

UDG\ROXVHQWWLU�� /H]\RQ� ROJXQODúWÕNoD� YH� \HQL� ROXúDQ� NHPLN�
WUDEHN�OOHUL� EHOLUJLQOHúWLNoH�� HUNHQ� G|QHPGHNL� UDG\RO�VHQW�
J|U�QW��PLNVW� UDG\RSDVLWHOHUH�G|Q�ú�U��.HPLN�\DSÕPÕQGDNL�
DUWÕúOD�ELUOLNWH�µEX]OX�FDP¶�YH\D�µSRUWDNDO�NDEX÷X¶�RODUDN�WDULI�
HGLOHQ�SDWRJQRPDWLN�UDG\RJUDILN�J|U�QW��ROXúXU��%X�G|QHP-
GH�OH]\RQXQ�VÕQÕUODUÕ�L\L�L]OHQHPH]��2OJXQ�)'�OH]\RQODUÕQGD�
QDGLUHQ�NLVWH�EHQ]H\HQ�UDG\ROXVHQW�DODQODU�RODELOLU������������
.RUWLNDO� WDEDNDODUÕQ� JHQLúOHPHVL�� GLú� N|NOHULQLQ� \HU�
GH÷LúWLUPHVL�\D\JÕQ�RODUDN�J|U�OHELOPHNWHGLU�YH�ODPLQD�GXUD�
ND\EÕ�OH]\RQXQ�NDUDNWHULVWLN�EXOJXODUÕQGDQ�ELULGLU������

6XQXODQ�ROJXGD�OH]\RQ�Lo�\DSÕVÕ�PLNVW�ELU�J|U�Q�PH�VDKLSWL��
OH]\RQXQ�VÕQÕUODUÕ�QHW�RODUDN� WHVSLW�HGLOHPHPHNWH\GL��'LúOH-
UGH�ODPLQD�GXUD�ND\EÕ�YH�OH]\RQ�E|OJHVLQGH�NRUWLNDO�NHPLNWH�
HNVSDQVL\RQ�PHYFXWWX��$\UÕFD��GLú�N|NOHULQGH�\HU�GH÷LúLPL�YH�
UH]RUSVL\RQ�\RNWX��/H]\RQXQ�buzlu cam�RSDVLILNDV\RQXQXQ�
OH]\RQ� LOHUOHGLNoH� NLVW� EHQ]HUL� UDG\ROXVHQW� RGDNODUOD�PXOWL-
ORN�OHU�L]OHQPHVL�YH�SRVWHULRU�PDQGLEXODGD�J|U�OPHVL�QDGLU�
UDVWODQDQ�ELU�)'�J|U�QW�V��LOH�NDUúÕODúWÕ÷ÕPÕ]Õ�G�ú�QG�UPHN-
WHGLU�
)'¶QLQ�D\ÕUÕFÕ�WDQÕVÕQGD��RVVLIL\H�ILEURP��VDQWUDO�GHY�K�FUHOL�
JUDQ�ORP�� RVWHRP\HOLW�� QRQ�RVVLIL\H� ILEURP�� DPHOREODVWLN�
ILEURP�� DPHOREODVWLN� ILEURRGRQWRP�� RVWHRVDUNRP�� EDVLW�
NHPLN� NLVWL� YH� 3DJHW� KDVWDOÕ÷Õ� VD\ÕODELOLU�� )'� LOH� HQ� oRN�
NDUÕúWÕUÕODQ�OH]\RQ�RVVLIL\H�ILEURPGXU��$QFDN��RVVLIL\H�ILEURP�
L\L�VÕQÕUOÕ�ELU�\DSÕ\D�VDKLSWLU��3DJHW�KDVWDOÕ÷Õ��DQRUPDO�NHPLN�
\DSÕP�YH�\ÕNÕPÕ�LOH�NDUDNWHUL]HGLU��)'¶QLQ�UDG\RJUDILN�EXOJX-
ODUÕ�� VHPHQWR�RVVH|]� OH]\RQODUD� EHQ]H\HELOLU� YH� oHQHGH�
HNVSDQVL\RQ�GXUXPXQGD�D\ÕUÕFÕ�WDQÕ�LoLQ�LOHUL�GH÷HUOHQGLUPH�
JHUHNLU� ������ 2OJXPX]GD� OH]\RQXQ� VÕQÕUODUÕQÕQ� EHOLUVL]�
ROPDVÕ�� PDQGLEXODGD� D÷UÕVÕ]� HNVSDQVL\RQ� PHYFXW� ROPDVÕ��
buzlu cam� J|U�Q�P�Q�Q� OH]\RQXQ� PDW�UDV\RQX\OD� PLNVW�
J|U�Q�P�DOPDVÕ�)'�WDQÕVÕQÕ�GHVWHNOHPHNWHGLU�
)'�� DVHPSWRPDWLN� ROGX÷X� WDNWLUGH� \DOQÕ]FD� WDNLS� HGLOHEL-
OHFH÷L� JLEL� NRQVHUYDWLI� FHUUDKL�� PHGLNDO� WHGDYL�� UDGLNDO�
HNVL]\RQ� YH� FHUUDKL� UHNRQVWU�NVL\RQ� LOH� GH� WHGDYL� HGLOHELOLU�
������)'�GH�VDUNRPDW|]�GH÷LúLNOLNOHU�QDGLUGLU�� UDG\DV\RQXQ�
PDOLJQ� GH÷LúLNOLNOHUH� \RO� DoDELOHFH÷L� G�ú�Q�OPHNWHGLU�� %X�
QHGHQOH� )'� OH]\RQODUÕQGD� UDG\RWHUDSL� X\JXODQPDPDVÕ�
|QHULOPHNWHGLU� ��������� %LUoRN� ROJXGD� OH]\RQXQ� E�\�PHVL�
LVNHOHWVHO� JHOLúPHQLQ� WDPDPODQPDVÕ\OD� GXUGX÷XQGDQ�
RUWRGRQWLN� WHGDYL� YH� HVWHWLN� DPDoOÕ� FHUUDKL�P�GDKDOHOHU� EX�
V�UH\H�NDGDU�HUWHOHQHELOLU�������2OJXPX]XQ�HVWHWLN�úLND\HWOHUL�
VHEHEL\OH�D÷UÕVÕ]�VH\UHGHQ�OH]\RQD�NHPLN�NRQWXU�G�]HOWPHVL�
X\JXODQPÕúWÕU��5HVLP����
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����¶GH� /LFKWHQVWHLQ� WDUDIÕQGDQ� WDQÕPODQDQ� ILEU|]� GLVSOD]L�
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RODUDN� ]D\ÕI� ILEU|]� YH� RVVH|]� GRNXQXQ� DOGÕ÷Õ� EHQLJQ� ELU�
NHPLN� KDVWDOÕ÷ÕGÕU�� )'¶QLQ�PDNVLOORIDVL\DO� E|OJH\L� WXWPDVÕ��
\�]�YH� oHQH�NHPLNOHULQGH� VHEHS�ROGX÷X� FLGGL� GHIRUPLWH� YH�
DVLPHWUL�QHGHQL\OH�|QHPOLGLU��������+DVWDOÕ÷ÕQ�HWL\RORMLVL�WDP�
RODUDN� ELOLQPHPHNOH� ELUOLNWH� SULPHU� RODUDN� JHQ�PXWDV\RQX�
�*1$6� ,�� LOH� JHoLú� \DSDQ� JHQHWLN� WDEDQOÕ� VSRUDGLN� ELU�
KDVWDOÕNWÕU��������7HPHO�RODUDN���IRUPGD�ROXS�EXQODU��PRQR-
VWRWLN�ILEU|]�GLVSOD]L��0)'��YH�SROLRVWRWLN�ILEU|]�GLVSOD]LGLU�
�3)'��� %X� WLSOHUGHQ� HQ� VÕN� J|U�OHQL����� RUDQOD�0)'¶GLU��
3)'�D\UÕFD�-DIIH¶V�WLS�YH�0F&XQH�$OEULJKW�VHQGURPX�RODUDN�
GD�LNL\H�D\UÕOÕU�����
.OLQLN�EXOJXODU�NHPLN�D÷UÕVÕ��SDWRORMLN�NÕUÕNODU�YH�LVNHOHWVHO�
GHIRUPLWHOHU�LOH�VH\UHGHELOLU��*|UPH�LOH�LOJLOL�NRPSOLNDV\RQ-
ODU� VIHQR�HWPRLGDO� NRPSOHNVLQ� HWNLOHQPHVL\OH� ROXúXUNHQ�
WHPSRUDO� NHPLN� WXWXOXPXQGD� LúLWPH� SUREOHPOHUL�� oHQH�
NHPLNOHULQLQ�WXWXOXPXQGD�LVH�GLúOHUGH�\HU�GH÷LúLNOL÷L��DVHPS-
WRPDWLN�úLúOLN�YH� IDVL\DO�DVLPHWUL�J|U�OHELOLU��6HUXP�DONDOHQ�
IRVIDWD]� ED]HQ� \�NVHOLU�� DPD� NDOVL\XP�� SDUDWLURLG� KRUPRQ��
����KLGURNVLYLWDPLQ�'�YH������GLKLGURNVLYLWDPLQ�'�oR÷X�)'�
YDNDVÕQGD�QRUPDO�VHYL\HOHUGH�L]OHQLU�������
)'��EHQLJQ�ELU�NHPLN�KDVWDOÕ÷Õ�RODUDN�WDQÕPODQPDVÕQD�NDUúÕQ�
OLWHUDW�UGH�E�W�Q�)'�ROJXODUÕ�� � � � LoHULVLQGH��������RUDQÕQGD�
PDOLJQ�WUDQVIRUPDV\RQ�ELOGLULOPLúWLU������7HGDYL�SODQODPDVÕQ-
GD�FHUUDK��ROJXQODúPD�HYUHVL\OH�ELUOLNWH�OH]\RQXQ�LOHUOHPHVL-
QLQ� GXUGX÷XQX� J|]� |Q�QGH� EXOXQGXUPDOÕGÕU�� 9DNDODUÕQ�
oR÷XQGD�OH]\RQ�SXEHUWH�G|QHPL�ER\XQFD�SURJUHV\RQ�J|VWHULU�
YH�JHQHOOLNOH�HVWHWLN�YH�IRQNVL\RQHO�QHGHQOHUOH�FHUUDKL�UHG�N-
VL\RQ� \DSÕOGÕ÷ÕQGD� SXEHUWHGHQ� VRQUD� VWDELOL]H� ROPD�
H÷LOLPLQGHGLU� ����� 3ROLRVWDWLN� )'� YH� 0F&XQH�$OEULJKW�
VHQGURPX� RODQ� )'� ROJXODUÕQGD� V�UHNOL� E�\�PH� SRWDQVL\HO�
Q�NV�LoLQ�ELU�EHOLUOH\LFL�IDNW|UG�U�YH�VRQXo�RODUDN�WRWDO�UH]HN-
VL\RQ�|QHULOHELOLU��%LU�oDOÕúPD��DONDOHQ�IRVIDWD]�G�]H\OHULQLQ��
ED]Õ� NUDQL\RIDVL\DO� ILEU|]� GLVSOD]L� YDNDODUÕQÕQ� Q�NV� |QFHVL�
VHYL\HOHUL� DQLGHQ� DUWWÕ÷Õ� LoLQ� SURJQRVWLN� ELU� EHOLUWHo� RODUDN�
NDEXO�HGLOHELOHFH÷LQL�|QH�V�UP�úW�U������
%LUoRN�ROJXGD�UDG\RJUDILN�EXOJXODU�YH�NOLQLN�ELOJLOHU�KHNLPLQ�
EL\RSVL\H� JHUHN� GX\PDGDQ� WHúKLV� NR\PDVÕ� LoLQ� \HWHUOL�
ROPDVÕQD� NDUúÕQ�� )'� WHúKLVLQLQ� GR÷UXODQPDVÕ� YH� OH]\RQXQ�
VÕQÕUODUÕQÕQ�VDSWDQPDVÕ�LoLQ��NRQLN�ÕúÕQOÕ�ELOJLVD\DUOÕ�WRPRJUD-
IL��.,%7���ELOJLVD\DUOÕ�WRPRJUDIL�YH�KLVWRSDWRORMLN�\|QWHPOHU�
NXOODQÕOÕU�������

%X� ROJX� VXQXPXQGD� NOLQLN�� UDG\RJUDILN� YH� KLVWRSDWRORMLN�
GH÷HUOHQGLUPHOHU� VRQXFXQGD�0)'� WDQÕVÕ� NRQXODQ� ELU� NDGÕQ�
KDVWD�VXQXOPXúWXU�

OLGU
<LUPL�DOWÕ�\DúÕQGD�NDGÕQ�KDVWD�VRO�EXNNDO�E|OJHGH�VHUW��D÷UÕVÕ]�
úLúOLN� YH� \�]GH� DVLPHWUL� úLND\HWL\OH� ����� DUDOÕN� D\ÕQGD�
$NGHQL]� hQLYHUVLWHVL� $÷Õ]�� 'Lú� YH� dHQH� 5DG\RORMLVL�
$QDELOLP� 'DOÕ¶QD� P�UDFDDW� HWPLúWLU�� $OÕQDQ� PHGLNDO�
DQDPQH]GH� VLVWHPLN� ELU� KDVWDOÕ÷Õ� YH� LODo� NXOODQÕP� |\N�V��
EXOXQPD\DQ�KDVWDQÕQ�\DSÕODQ�HNVWUDRUDO�PXD\HQHVLQGH�\�]�Q�
VRO�WDUDIÕQGD�DVLPHWUL�L]OHQPLúWLU��5HVLP�����

Resim 1. +DVWDQÕQ�HNVWUDRUDO�J|U�Q�P��

<DSÕODQ� LQWUDRUDO� PXD\HQHGH� VRO� PDQGLEXODU� NDQLQ� GLúWHQ�
UDPXVD�X]DQDQ�EXNNDO�YH�OLQJXDO�NRUWLNDO�NHPLNWH�HNVSDQVL\-
RQ�L]OHQPLúWLU��LOJLOL�E|OJHGH�SDOSDV\RQGD�KDVVDVL\HW��SDUHVW-
H]L�� GLúOHUGH� D÷UÕ�� O�NVDV\RQ�� PXNR]DGD� UHQN� GH÷LúLNOL÷L��
VDSWDQPDPÕúWÕU�� $OÕQDQ� GLMLWDO� SDQRUDPLN� UDG\RJUDILN�
J|U�QW�GH� VRO� PDQGLEXOHU� NDQLQ� GLú� E|OJHVLQGHQ� EDúOD\ÕS�
UDPXVD�X]DQDQ�UDG\RRSDN�D÷ÕUOÕNOÕ�EX]OX�FDP�J|U�QW�V��RODQ�
OH]\RQXQ� PXOWLORN�OHU� J|U�Q�P� DOGÕ÷Õ� L]OHQPLúWLU�� 9HUL�
WDEDQÕQGD�EXOXQDQ�KDVWD�ND\ÕWODUÕQGDQ�KDVWDQÕQ������\ÕOÕQGD�
GLMLWDO� SDQRUDPLN� UDG\RJUDILN� J|U�QW�V�QH� GH� XODúÕOPÕúWÕU��
����� \ÕOÕQGDNL� GLMLWDO� SDQRUDPLN� UDG\RJUDILN� J|U�QW�GH� VRO�
PDQGLEXOD� VLPIL]� E|OJHVLQGH� VÕQÕUODUÕ� WDP� L]OHQHPH\HQ�� ���
QXPDUDOÕ� GLú� KL]DVÕQGDQ� UDPXVD� NDGDU� X]DQDQ� EX]OX� FDP�
J|U�QW�V��YH�GLúOHUGH�ODPLQD�GXUD�ND\EÕ�ROGX÷X�J|U�OP�úW�U�
�5HVLP��D�E���

$QDPQH]� GHULQOHúWLULOGL÷LQGH� ����� \ÕOÕQGD� GD� KDVWDQÕQ� EX�
OH]\RQ�KDNNÕQGD�ELOJLOHQGLULOGL÷L�DQFDN�DVHPSWRPDWLN�ROPDVÕ�
QHGHQL� LOH�KDVWD� WDUDIÕQGDQ� WDNLEL�\DSÕOPDGÕ÷Õ�|÷UHQLOPLúWLU��
/H]\RQXQ�WDP�VÕQÕUODUÕQÕ�WHVSLW�HGHELOPHN�DPDFÕ�LOH�KDVWDGDQ�
.,%7� LVWHQPLúWLU�� .,%7� J|U�QW�OHULQGH� VRO� PDQGLEXODGD�
DQJXOXV�E|OJHVLQGHQ�\DNODúÕN�RUWD�KDWWD�NDGDU�X]DQDQ��EXNNDO�
YH� OLQJXDO� NRUWLNDO� NHPLNWH� HNVSDQVL\RQD� VHEHS� ROPXú�
LoHULVLQGH�UDG\ROXVHQW�DODQODU�LoHUHQ�EX]OX�FDP�GHQVLWHVLQGH�
PLNVW� OH]\RQ�L]OHQPLúWLU��6RO�PDQGLEXOD�DQJXOXV�E|OJHVLQGH�
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70(� YH� NDV� PXD\HQHVLQGH�� D÷]Õ� DoPDGD� ]RUOXN�� D÷UÕ�� NDV�
VSD]PODUÕ� YH\D� D÷Õ]� DoÕNOÕ÷ÕQGD� D]DOPD� JLEL� VHPSWRPODU�
J|]OHQPH]NHQ� D÷Õ]� DoPD� VÕUDVÕQGD� NOLN� VHVL� DOÕQPDNWD\GÕ��
+DVWD�EX�NOLN�VHVLQLQ�IDUNÕQGD�GH÷LOGL�� øQWUDRUDO�PXD\HQHGH�
RUDO� PXNR]D� QRUPDO� J|U�Q�PGH� ROXS�� PDQGLEXODU� DQWHULRU�
GLúOHUGH� PRELOLWH� YH� o�U�N�� PDNVLOODGD� LVH� � X\XPVX]� NURQ�
N|SU��SURWH]OHUL� WHVSLW�HGLOGL��0DNVLOOHU�DQWHULRU�GLúOHUGH�YH�

ELODWHUDO� PDQGLEXODU� SRVWHULRU� GLúOHUGH� ND\ÕS� J|]OHQGL��
+DVWDGDQ�DOÕQDQ�SDQRUDPLN�UDG\RJUDILGH�����QXPDUDOÕ�GLúLQ�
DSLNDO� E|OJHVLQGH� OH]\RQ� WHVSLW� HGLOPLú� ROXS�� PDQGLEXODU�
DQWHULRU� E|OJHGHNL� GLúOHUGH� YHUWLNDO� NHPLN� ND\EÕ� YH� DUWPÕú�
PRELOLWH�L]OHQGL��

$\UÕFD�� SDQRUDPLN� UDG\RJUDILGH� ELODWHUDO� PDQGLEXODU�
NRQGLOOHULQ�GH÷LúLN�PRUIRORML\H�VDKLS�ROGX÷X�J|U�OG���5HVLP�
��� YH� GHWD\OÕ� LQFHOHPH� DPDFÕ\OD� NRQLN� ÕúÕQOÕ� ELOJLVD\DUOÕ�
WRPRJUDIL� �.,%7�� DOÕQGÕ�� .,%7� LQFHOHPH� ���� PP� DNVL\DO��
NRURQDO�� VDJLWDO� NHVLWOHU� �]HULQGHQ� \DSÕOGÕ�� øQFHOHQHQ� NHVLW��
OHUGH� VD÷�YH� VRO� KHU� ��NRQGLOGH�GH�GHULQ�\DUÕN�KDWWÕ� L]OHQGL�
�5HVLPOHU� �� YH� ���� $QDPQH]� GHULQOHúWLULOGL÷LQGH� KDVWDQÕQ�
LOJLOL� E|OJH\H� WUDYPD� DOPDGÕ÷Õ� YH� KHUKDQJL� ELU� HQIHNVL\RQ�
JHoLUPHGL÷L�|÷UHQLOGL�

7�P� EX� EXOJXODU� ÕúÕ÷ÕQGD� KDVWD\D� %0.� WDQÕVÕ� NRQGX� YH�
KDVWDQÕQ�G�]HQOL�NRQWUROOHUH�JHOPHVL�|QHULOGL�YH�HNVLN�GLúOHULQ�
UHKDELOLWDV\RQX�LoLQ�LOJLOL�NOLQLNOHUH�\|QOHQGLULOGL�
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%0.� GL÷HU� LVPL\OH� oLIW� EDúOÕ� NRQGLO�� VHEHEL� WDP� RODUDN�
ELOLQPH\HQ� QDGLU� J|U�OHQ� ELU� ROJXGXU�� (WL\RORMLVL� YH�
SDWRJHQH]L� WDP� RODUDN� ELOLQPHPHNWHGLU� ������ .RQGLO�
EDúODUÕQÕQ� RU\DQWDV\RQXQD� EDNÕODUDN� HWL\RORMLN� IDNW|U�
EHOLUOHQPH\H� oDOÕúÕOPÕú�� DQWHUR�SRVWHULRU� \|QGH� ROXúDQ�
ELILGL]POHU� WUDYPD\OD�� PHGLR�ODWHUDO� \|QGHNLOHU� LVH� GL÷HU�
JHOLúLPVHO� ER]XNOXNODUOD� LOLúNLOHQGLULOPLúWLU� ������ +DVWDPÕ]�
VD÷�YH�VRO�NRQGLO�EDúÕQGD�PHGLRODWHUDO�\|QGH�ELILGL]P�J|VWHU-
PHVL� YH� KDVWDGD� WUDYPD� KLND\HVLQLQ� ROPDPDVÕ� \D]DUODUD�
%0.¶QÕQ�JHOLúLPVHO�RODUDN�ROXúWX÷XQX�G�ú�QG�UPHNWHGLU�
0HQH]HV�YH�DUN�¶QÕQ����SDQRUDPLN�UDG\RJUDIL� LOH�\DSWÕNODUÕ�
oDOÕúPDGD� %0.� SUHYDODQVÕQÕ� ������� RODUDN� EXOXQPXúWXU��

/LWHUDW�UGH�������\ÕOÕQD�NDGDU�����DGHW�%0.�ROJXVX�ELOGLULO��
PLúWLU� ����� .KRMDVWHSRXU� YH� DUN� WDUDIÕQGDQ�.,%7� LOH� \DSÕODQ�
UHWURVSHNWLI� oDOÕúPDGD� %0.� SUHYDODQVÕ� ��������� SDQRUDPLN�
UDG\RJUDIL�LOH�\DSÕODQ�oDOÕúPDODUD�RUDQOD�GDKD�\�NVHN�VÕNOÕNWD�
EXOXQPXúWXU� ������ %0.
QÕQ� JHUoHN� SUHYDODQVÕ� WDP� RODUDN�
ELOLQPHPHNWHGLU�� 'HQWDO� SDQRUDPLN� UDG\RJUDILOHULQ�
NXOODQÕPÕQÕQ�\D\JÕQODúPDVÕ�YH�|]HOOLNOH�URWDV\RQHO�SDQRUDPLN�
UDG\RJUDILQLQ�JHOLúPHVL�LOH�ELUOLNWH�VRQ�\ÕOODUGD�ELOGLULOHQ�YDND�
VD\ÕVÕ�DUWPÕúWÕU���������%0.�XQLODWHUDO�YH�ELODWHUDO�J|]OHQPH��
VLQH� UD÷PHQ�� XQLODWHUDO� %0.¶QÕQ� ELODWHUDO� IRUPD� J|UH� �� NDW�
GDKD� VÕN� J|U�OG�÷�� YH� VRO� WDUDIWD� VD÷� WDUDID� J|UH� GDKD� VÕN�
J|]OHQGL÷L� ELOGLULOPLúWLU� ������ +DVWDODUÕQ� \DúODUÕ� �� LOH� ���
�RUWDODPD�\Dú�����DUDVÕQGD�GH÷LúPHNWH�ROXS��HUNHN�NDGÕQ�RUDQÕ�
\DNODúÕN� �����
GLU� ������ 6XQXODQ� ROJXGD� KDVWDPÕ]� NDGÕQ� ROXS�
KDVWD� \DúÕ� OLWHUDW�U� LOH� X\XPOXGXU�� 'L÷HU� \DQGDQ� VXQXODQ�
ROJXGD�GDKD�QDGLU�J|]OHQHQ�ELODWHUDO�%0.�L]OHQPLúWLU�

%0.� JHQHOOLNOH� UXWLQ� GHQWDO� PXD\HQH� VÕUDVÕQGD� WHVDG�IHQ�
WHVSLW� HGLOLU� YH� SDQRUDPLN� UDG\RJUDILOHUGHQ� WDQÕVÕ� NRQDELOLU��
%D]Õ�DUDúWÕUPDFÕODU�SDQRUDPL÷H�HN�RODUDN�IDUNOÕ�ELU�G�]OHPGH�
HOGH� HGLOHQ� LNLQFL� ELU� J|U�QW�OHPH� \|QWHPL� LOH� DQRPDOLQLQ�
J|U�QW�OHQPHVLQLQ�JHUHNOLOL÷LQL�YXUJXODPÕúODU�YH�EXQD�|UQHN�
RODUDN� .,%7� NXOODQPÕúODUGÕU� ��������� %0.¶QÕQ� NLVW�� W�P|U��
PHWDVWDWLN� OH]\RQODU�JLEL�GHMHQHUDWLI�GH÷LúLNOHU�YH\D�NRQGLOHU�
IUDNW�U� LOH� D\ÕUÕFÕ� WDQÕVÕ� |QHPOL� ROXS� %0.� PRUIRORMLVLQLQ�
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J|U�QW�OHPHVLQGH� GH� LGHDO� \|QWHP� �o� ER\XWOX� J|U�QW�OH-
PHGLU� ������ .,%7�� %7� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� G�ú�N�
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%LILG� NRQGLOOHUOH� WDQÕPODQDQ� VHPSWRPODU� YDNDGDQ� YDND\D�
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%LILG� PDQGLEXODU� NRQGLO� �%0.��� PDQGLEXODU� NRQGLO� EDúÕQÕQ� LNL]OHúPHVL� LOH� NDUDNWHUL]H� ELU�
GXUXPGXU�� %LILG� PDQGLEXODU� NRQGLO� LON� GHID� ����� \ÕOÕQGD� +UGOLFND� WDUDIÕQGDQ� NDGDYUDODU�
�]HULQGH�WDQÕPODQPÕúWÕU��&DQOÕ�LQVDQGD�LVH�LON�GHID������\ÕOÕQGD�6LFKLHU�WDUDIÕQGDQ�ELOGLULOPLúWLU�
��������%0.¶QÕQ�WHPSRURPDQGLEXODU�HNOHP��70(��KDVWDOÕNODUÕQGDNL�HWL\RORMLN�URO��YH�NRQGLO�
IUDNW�UOHUL\OH�NDUÕúWÕUÕOPDVÕ�QHGHQL\OH�NHVLQ�WDQÕGD�|QHP�WDúÕPDNWDGÕU�����

%0.¶QÕQ�HWL\RORMLVL�YH�SDWRJHQH]L�WDP�RODUDN�DoÕNOÕ÷D�NDYXúPDPÕúWÕU��%XQXQOD�ELUOLNWH��WUDYPD��
HQIHNVL\RQ�� JHQHWLN�� HQGRNULQ� ER]XNOXNODU�� EHVOHQPH� \HWHUVL]OL÷L�� UDG\DV\RQ� JLEL� IDNW|UOHU�
%0.¶QÕQ�HW\RORMLN�IDNW|UOHUL�DUDVÕQGD�VD\ÕOPDNWDGÕU���������0RUIRORMLN�RODUDN�EX�GXEOLNDV\RQ�
VDJLWDO�YH\D�NRURQDO�G�]OHPOHUGH�NRQGLO�EDúÕQÕ�LNL\H�D\ÕUDQ�ELU�JLULQWLGHQ�WDPDPHQ�D\UÕ����NRQGLO�

EDúÕ�ROXúXPXQD�NDGDU�IDUNOÕ�ER\XWODUGD�L]OHQHELOLU������%0.��
VÕNOÕNOD� UDG\RORMLN� PXD\HQHGH� WHVDG�IHQ� VDSWDQPDNWD� ROXS�
XQLODWHUDO�YH\D�ELODWHUDO�RODUDN�J|U�OHELOLU������dR÷X�YDNDGD�
XQLODWHUDO� RODUDN� J|U�OPHNWHGLU� ������� %LILG� PDQGLEXODU�
NRQGLO� ROJXODUÕQÕQ� oR÷X�DVHPSWRPDWLN�ROPDNOD�ELUOLNWH�NOLN�
VHVL�� D÷UÕ� YH� PDQGLEXODU� KDUHNHWOHULQ� VÕQÕUODQPDVÕ�� DQNLOR]�
JLEL�VHPSWRPODU�J|U�OHELOPHNWHGLU�����

5DG\RJUDILN� J|U�QW�OHPH� \|QWHPOHULQLQ� JHOLúPHVL� YH�
|]HOOLNOH� RUWRSDQWRPRJUDIL� FLKD]ODUÕQÕQ� UXWLQ� NXOODQÕPÕQ�
DUWPDVÕ\OD� ELUOLNWH� VRQ� \ÕOODUGD� ELOGLULOHQ� YDND� VD\ÕVÕQGD�
DUWPD� ROPXúWXU� ����� 3DQRUDPLN� UDG\RJUDIL�� %0.� WDQÕVÕQGD�
JHoHUOL�ELU�WDQÕ�DUDFÕ�ROPDVÕQD�UD÷PHQ��DPHOL\DW�SODQODQGÕ÷ÕQ-
GD�ELOJLVD\DUOÕ�WRPRJUDIL�YH�PDQ\HWLN�UH]RQDQV�J|U�QW�OHPH�
LOH� HQWHJUH� HGLOPHOLGLU� ������ %X� ROJX� VXQXPXQGD� QDGLU�
J|U�OHQ�ELODWHUDO�%0.¶QÕQ��NOLQLN�YH� UDG\RORMLN�EXOJXODUÕQÕ�
VXQPDN�DPDoODQPÕúWÕU�
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$OWPÕú�LNL�\DúÕQGD�NDGÕQ�KDVWD�UXWLQ�GHQWDO�PXD\HQH�VHEHEL-
\OH�$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWHVL�$÷Õ]��'Lú�
YH� dHQH� 5DG\RORMLVL�$QDELOLP� 'DOÕ¶QD� EDúYXUGX�� 0HGLNDO�
DQDPQH]GH� KDVWDQÕQ� VLVWHPLN� RODUDN� KLSHUWDQVL\RQ� GÕúÕQGD�
KHUKDQJL�ELU�UDKDWVÕ]OÕ÷Õ�ROPDGÕ÷Õ�|÷UHQLOGL��(NVWUDRUDO�PXD\-
HQHGH� DVLPHWUL�� HNVSDQVL\RQ�� OHQIDGHQRSDWL� YH� FLOW�
J|U�Q�P�QGH�KHUKDQJL�ELU�SDWRORMLN�GH÷LúLNOL÷H�UDVWODQPDGÕ��
70(� YH� NDV� PXD\HQHVLQGH�� D÷]Õ� DoPDGD� ]RUOXN�� D÷UÕ�� NDV�
VSD]PODUÕ� YH\D� D÷Õ]� DoÕNOÕ÷ÕQGD� D]DOPD� JLEL� VHPSWRPODU�
J|]OHQPH]NHQ� D÷Õ]� DoPD� VÕUDVÕQGD� NOLN� VHVL� DOÕQPDNWD\GÕ��
+DVWD�EX�NOLN�VHVLQLQ�IDUNÕQGD�GH÷LOGL�� øQWUDRUDO�PXD\HQHGH�
RUDO� PXNR]D� QRUPDO� J|U�Q�PGH� ROXS�� PDQGLEXODU� DQWHULRU�
GLúOHUGH� PRELOLWH� YH� o�U�N�� PDNVLOODGD� LVH� � X\XPVX]� NURQ�
N|SU��SURWH]OHUL� WHVSLW�HGLOGL��0DNVLOOHU�DQWHULRU�GLúOHUGH�YH�

ELODWHUDO� PDQGLEXODU� SRVWHULRU� GLúOHUGH� ND\ÕS� J|]OHQGL��
+DVWDGDQ�DOÕQDQ�SDQRUDPLN�UDG\RJUDILGH�����QXPDUDOÕ�GLúLQ�
DSLNDO� E|OJHVLQGH� OH]\RQ� WHVSLW� HGLOPLú� ROXS�� PDQGLEXODU�
DQWHULRU� E|OJHGHNL� GLúOHUGH� YHUWLNDO� NHPLN� ND\EÕ� YH� DUWPÕú�
PRELOLWH�L]OHQGL��
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�5HVLPOHU� �� YH� ���� $QDPQH]� GHULQOHúWLULOGL÷LQGH� KDVWDQÕQ�
LOJLOL� E|OJH\H� WUDYPD� DOPDGÕ÷Õ� YH� KHUKDQJL� ELU� HQIHNVL\RQ�
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7�P� EX� EXOJXODU� ÕúÕ÷ÕQGD� KDVWD\D� %0.� WDQÕVÕ� NRQGX� YH�
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<):<1̪5)
%0.� GL÷HU� LVPL\OH� oLIW� EDúOÕ� NRQGLO�� VHEHEL� WDP� RODUDN�
ELOLQPH\HQ� QDGLU� J|U�OHQ� ELU� ROJXGXU�� (WL\RORMLVL� YH�
SDWRJHQH]L� WDP� RODUDN� ELOLQPHPHNWHGLU� ������ .RQGLO�
EDúODUÕQÕQ� RU\DQWDV\RQXQD� EDNÕODUDN� HWL\RORMLN� IDNW|U�
EHOLUOHQPH\H� oDOÕúÕOPÕú�� DQWHUR�SRVWHULRU� \|QGH� ROXúDQ�
ELILGL]POHU� WUDYPD\OD�� PHGLR�ODWHUDO� \|QGHNLOHU� LVH� GL÷HU�
JHOLúLPVHO� ER]XNOXNODUOD� LOLúNLOHQGLULOPLúWLU� ������ +DVWDPÕ]�
VD÷�YH�VRO�NRQGLO�EDúÕQGD�PHGLRODWHUDO�\|QGH�ELILGL]P�J|VWHU-
PHVL� YH� KDVWDGD� WUDYPD� KLND\HVLQLQ� ROPDPDVÕ� \D]DUODUD�
%0.¶QÕQ�JHOLúLPVHO�RODUDN�ROXúWX÷XQX�G�ú�QG�UPHNWHGLU�
0HQH]HV�YH�DUN�¶QÕQ����SDQRUDPLN�UDG\RJUDIL� LOH�\DSWÕNODUÕ�
oDOÕúPDGD� %0.� SUHYDODQVÕQÕ� ������� RODUDN� EXOXQPXúWXU��

/LWHUDW�UGH�������\ÕOÕQD�NDGDU�����DGHW�%0.�ROJXVX�ELOGLULO��
PLúWLU� ����� .KRMDVWHSRXU� YH� DUN� WDUDIÕQGDQ�.,%7� LOH� \DSÕODQ�
UHWURVSHNWLI� oDOÕúPDGD� %0.� SUHYDODQVÕ� ��������� SDQRUDPLN�
UDG\RJUDIL�LOH�\DSÕODQ�oDOÕúPDODUD�RUDQOD�GDKD�\�NVHN�VÕNOÕNWD�
EXOXQPXúWXU� ������ %0.
QÕQ� JHUoHN� SUHYDODQVÕ� WDP� RODUDN�
ELOLQPHPHNWHGLU�� 'HQWDO� SDQRUDPLN� UDG\RJUDILOHULQ�
NXOODQÕPÕQÕQ�\D\JÕQODúPDVÕ�YH�|]HOOLNOH�URWDV\RQHO�SDQRUDPLN�
UDG\RJUDILQLQ�JHOLúPHVL�LOH�ELUOLNWH�VRQ�\ÕOODUGD�ELOGLULOHQ�YDND�
VD\ÕVÕ�DUWPÕúWÕU���������%0.�XQLODWHUDO�YH�ELODWHUDO�J|]OHQPH��
VLQH� UD÷PHQ�� XQLODWHUDO� %0.¶QÕQ� ELODWHUDO� IRUPD� J|UH� �� NDW�
GDKD� VÕN� J|U�OG�÷�� YH� VRO� WDUDIWD� VD÷� WDUDID� J|UH� GDKD� VÕN�
J|]OHQGL÷L� ELOGLULOPLúWLU� ������ +DVWDODUÕQ� \DúODUÕ� �� LOH� ���
�RUWDODPD�\Dú�����DUDVÕQGD�GH÷LúPHNWH�ROXS��HUNHN�NDGÕQ�RUDQÕ�
\DNODúÕN� �����
GLU� ������ 6XQXODQ� ROJXGD� KDVWDPÕ]� NDGÕQ� ROXS�
KDVWD� \DúÕ� OLWHUDW�U� LOH� X\XPOXGXU�� 'L÷HU� \DQGDQ� VXQXODQ�
ROJXGD�GDKD�QDGLU�J|]OHQHQ�ELODWHUDO�%0.�L]OHQPLúWLU�

%0.� JHQHOOLNOH� UXWLQ� GHQWDO� PXD\HQH� VÕUDVÕQGD� WHVDG�IHQ�
WHVSLW� HGLOLU� YH� SDQRUDPLN� UDG\RJUDILOHUGHQ� WDQÕVÕ� NRQDELOLU��
%D]Õ�DUDúWÕUPDFÕODU�SDQRUDPL÷H�HN�RODUDN�IDUNOÕ�ELU�G�]OHPGH�
HOGH� HGLOHQ� LNLQFL� ELU� J|U�QW�OHPH� \|QWHPL� LOH� DQRPDOLQLQ�
J|U�QW�OHQPHVLQLQ�JHUHNOLOL÷LQL�YXUJXODPÕúODU�YH�EXQD�|UQHN�
RODUDN� .,%7� NXOODQPÕúODUGÕU� ��������� %0.¶QÕQ� NLVW�� W�P|U��
PHWDVWDWLN� OH]\RQODU�JLEL�GHMHQHUDWLI�GH÷LúLNOHU�YH\D�NRQGLOHU�
IUDNW�U� LOH� D\ÕUÕFÕ� WDQÕVÕ� |QHPOL� ROXS� %0.� PRUIRORMLVLQLQ�

J|U�QW�OHPHVLQGH� GH� LGHDO� \|QWHP� �o� ER\XWOX� J|U�QW�OH-
PHGLU� ������ .,%7�� %7� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� G�ú�N�
UDG\DV\RQ� GR]X� X\JXODQPDVÕ� DYDQWDMÕ� LOH� �o� ER\XWOX�
J|U�QW�OHPHGH� %0.� GH÷HUOHQGLULOPHVL� LoLQ� ELU� DYDQWDM�
RODUDN� NDUúÕPÕ]D� oÕNPDNWDGÕU� ������ 3DQRUDPLN� UDG\RJUDIL��
OHUGH� PH\GDQD� JHOHQ� J|U�QW�� GLVWRUVL\RQX�� DQDWRPLN�
\DSÕODUÕQ� V�SHUSR]LV\RQODUÕ�JLEL�ROXPVX]�GXUXPODUD�NÕ\DVOD�
.,%7��ER\XW��ORNDOL]DV\RQ�YH�DQDWRPLN�LOLúNLOHUL�J|VWHUPHGH�
GDKD�KDVVDV�YH�NDOLWHOL�J|U�QW��RODQDNODUÕ�VD÷ODPDNWDGÕU�������
%X� ROJXGD�� SDQRUDPLN� UDG\RJUDILN� J|U�QW�\H� HN� RODUDN��
NRQGLO� PRUIRORMLVLQLQ� D\UÕQWÕOÕ� ELU� J|U�QW�V�Q�� HOGH� HWPHN�
.,%7�NXOODQÕOGÕ�

%LILG� NRQGLOOHUOH� WDQÕPODQDQ� VHPSWRPODU� YDNDGDQ� YDND\D�
GH÷LúLU�� DQFDN� oR÷X� GXUXPGD� KDVWDODU� DVHPSWRPDWLNWLU�� (Q�
\D\JÕQ�VHPSWRP� WHPSRURPDQGLEXODU�HNOHP�VHVOHULGLU��$÷UÕ��
PDQGLEXODU� KDUHNHW� NÕVÕWOÕOÕ÷Õ�� WULVPXV�� úLúOLN�� DQNLOR]� YH�
IDVL\DO� DVLPHWULOHU� GH� ELOGLULOPLúWLU� ������ %L]LP� ROJXPX]GD�
WHPSRURPDQGLEXODU� HNOHPGHNL� NOLN� VHVL� WHVDG�IHQ� WHVSLW�
HGLOPLú� ROXS� EXQXQ� GÕúÕQGD� KHUKDQJL� ELU� VHPSWRP� J|]OHQ-
PHPLúWLU��$VHPSWRPDWLN� %0.� ROJXODUÕ� WHGDYL� JHUHNWLUPH]�
������6HPSWRPDWLN�YDNDODUGD� HNOHP� úLND\HWLQH�ED÷OÕ� RODUDN�
|QFHOLNOH� NRQVHUYDWLI� WHGDYL� \DNODúÕPODUÕ� �IL]\RWHUDSL��
DQDOMH]LNOHU��NDV�JHYúHWLFL�DMDQODU��RNO�]DO�VSOLW��WHUFLK�HGLOLU�
������$QNLOR]� YH� D÷Õ]� DoÕNOÕ÷ÕQGD� D]DOPD� JLEL� GXUXPODUGD�
FHUUDKL�\|QWHPOHU�WHUFLK�HGLOHELOLU������

SONUÇ
%0.�� HWL\RORML� EHOLUVL]OL÷LQL� NRUX\DQ� QDGLU� ELU� GXUXPGXU��
%0.�oR÷X�]DPDQ�DVHPSWRPDWLN�ELU�SDWRORML�ROXS��KDVWDQÕQ�
NOLQLN� GXUXPX� WHGDYL� VHoHQHNOHULQLQ� SODQODQPDVÕQGD� J|]�
|Q�QGH�EXOXQGXUXOPDOÕGÕU�

+DVWD�2QDPÕ�
+DVWDGDQ� KDNNÕ� NRUXPD� YH� +HOVLQNL� 'HNOHUDV\RQXQD� J|UH�
SURVHG�UOHUGHQ�|QFH�\D]ÕOÕ�ELOJLOHQGLULOPLú�RQDP�DOÕQPÕúWÕU�

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

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

ùHQGLúoL�5��YH�DUN� $NG�'Lú�+HN�'�����������
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6FKLHU� 0�� 7KH� WHPSRURPDQGLEXODU� MRLQW�� D�
FRQVLGHUDWLRQ� RI� LWV� SUREDEOH� IXQFWLRQDO� DQG�
G\VIXQFWLRQDO� VHTXHODH� DQG� UHSRUW�� FRQG\OH��
GRXEOH� KHDG� LQ� D� OLYLQJ� SHUVRQ�� 'HQW� ,WHPV�
,QWHUHVW���������������

+UGOLþND�$��/RZHU�MDZ��GRXEOH�FRQG\OHV��$P�-�
3K\V�$QWKURSRO����������������

+DJKQHJDKGDU�$$�� %URQRRVK� 3�� .KRMDVWHSRXU�
/��7DKPDVVHEL�3��3UHYDOHQFH�RI�ELILG�PDQGLEXODU�
FRQG\OH�LQ�D�VHOHFWHG�SRSXODWLRQ�LQ�6RXWK�RI�,UDQ��
-�'HQW��������������

$UWYLQOL� /%�� .DQVX� g�� 7ULILG� PDQGLEXODU�
FRQG\OH��$�FDVH�UHSRUW��2UDO�6XUJ�2UDO�0HG�2UDO�
3DWKRO�2UDO�5DGLRO�(QGRG����������������

7XQoELOHN� *�� dDYGDU� *�� 0DYLOL� 0(�� %LILG�
PDQGLEXODU�FRQG\OH��D�UDUH�GLVRUGHU��-�&UDQLRIDF�
6XUJ�����������������

+HUVHN�1��g]EHN�0��7DúDU�)��$NSÕQDU�(��)ÕUDW�
0�� %LILG� PDQGLEXODU� FRQG\OH�� D� FDVH� UHSRUW��
'HQW�7UDXPDWRO����������������

6DKPDQ�+��6LVPDQ�<��6HNHUFL�$(��7DULP�(UWDV�
(�� 7RNPDN� 7�� 7XQD� ,6�� 'HWHFWLRQ� RI� ELILG�
PDQGLEXODU� FRQG\OH� XVLQJ� FRPSXWHG� WRPRJUD-
SK\�� 0HG� 2UDO� 3DWRO� 2UDO� &LU� %XFDO��
��������H����

'DQLHOV�-60��$OL�,��3RVW�WUDXPDWLF�ELILG�FRQG\OH�
DVVRFLDWHG�ZLWK� WHPSRURPDQGLEXODU� MRLQW�DQN\-
ORVLV�� UHSRUW�RI�D�FDVH�DQG� UHYLHZ�RI� WKH� OLWHUD-
WXUH�� 2UDO� 6XUJ� 2UDO� 0HG� 2UDO� 3DWKRO� 2UDO�
5DGLRO�(QGRG����������������

7XWDU�2��%DV�$��*�OVHQ�*��%D\UDNWDURY�(��%LILG�
PDQGLEXODU� FRQG\OH��&7� DQG�05,� DSSHDUDQFH��
&DVH�5HSRUWV������������EFU�����������

*KLJL� *�� 3DVWUHPROL� $�� *LXOLDQL�3LFFDUL� *��
5XJJHUL�)��$QDWRPLF�DQG� UDGLRORJLFDO�REVHUYD-
WLRQV� RI� WK� ELILG� PDQGLEXODU� FRQG\OH�� 5DGLRO�
0HG�����������������

GH�0RUDHV�5DPRV�)0��GH�9DVFRQFHORV�)LOKR�-2��
0DQ]L�)5��%yVFROR�)1��GH�$OPHLGD�60��%LILG�
PDQGLEXODU� FRQG\OH�� D� FDVH� UHSRUW�� -�'HQW�6FL��
�������������

��

��

��

��

��

��

��

��

��

���

���

���

���

���

���

���

���

���

���
�

���

���

���

6KULNL�-��/HY�5��:RQJ�%)��6XQGLQH�0-��+DVVR�
$1�� %LILG� PDQGLEXODU� FRQG\OH�� &7� DQG� 05�
LPDJLQJ�DSSHDUDQFH�LQ�WZR�SDWLHQWV��FDVH�UHSRUW�
DQG� UHYLHZ� RI� WKH� OLWHUDWXUH�� $-15� $P� -�
1HXURUDGLRO�����������������

.KRMDVWHSRXU� /�� .RODKL� 6�� 3DQDKL� 1�� +DJK-
QHJDKGDU�$��&RQH�EHDP�FRPSXWHG�WRPRJUDSKLF�
DVVHVVPHQW�RI�ELILG�PDQGLEXODU�FRQG\OH��-�'HQW�
�7HKUDQ���������������

2OLYHLUD�6DQWRV� &�� %HUQDUGR� 57�� &DSHOR]]D�
$/È�� 0DQGLEXODU� FRQG\OH� PRUSKRORJ\� RQ�
SDQRUDPLF� UDGLRJUDSKV� RI� DV\PSWRPDWLF�
WHPSRURPDQGLEXODU�MRLQWV��,QW��-�'HQW���������

/RK�)&��<HR�-)��%LILG�PDQGLEXODU�FRQG\OH��2UDO�
6XUJ�2UDO�0HG��2UDO�5DGLRO���������������

)RUPDQ�*��6PLWK�1��%LILG�PDQGLEXODU�FRQG\OH��
2UDO� 6XUJ� 2UDO� 0HG� � 2UDO� 5DGLRO��
��������������

*DUFtD�*RQ]iOH]�'��0DUWtQ�*UDQL]R�5��/ySH]�3��
,PDJLQJ� TXL]� FDVH� ���$UFK� 2WRODU\QJRO� +HDG�
1HFN�6XUJ����������������

$QWRQLDGHV� .�� +DGMLSHWURX� /�� $QWRQLDGHV� 9��
3DUDVNHYRSRXORV� .�� %LODWHUDO� ELILG� PDQGLEXODU�
FRQG\OH��2UDO�6XUJ�2UDO�0HG�2UDO�3DWKRO�2UDO�
5DGLRO�(QGRG����������������

*XQGODFK�..��)XKUPDQQ�$��%HFNPDQQ�9DQ�GHU�
9HQ�*��7KH�GRXEOH�KHDGHG�PDQGLEXODU�FRQG\OH��
2UDO� 6XUJ� 2UDO� 0HG� 2UDO� 3DWKRO� 2UDO� 5DGLRO�
(QGRG�����������������

&RUFKHUR�0DUWtQ� *�� *RQ]DOH]�7HUiQ� 7��
*DUFtD�5HLMD� 0)�� 6iQFKH]�6DQWROLQR� 6��
6DL]�%XVWLOOR�5��%LILG�FRQG\OH��FDVH�UHSRUW��0HG�
2UDO�3DWRO�2UDO�&LU�%XFDO����������������

dDNXU�%��6�PE�OO��0$��7R]R÷OX�h��7KH�LPSRU-
WDQFH�RI�FRQH�EHDP�FW�LQ�WKH�UDGLRORJLFDO�GHWHF-
WLRQ�RI�FRQG\ODU�IUDFWXUH���$WDW�UN�hQLY��'Lú�+HN��
)DN��'HUJ������������������

GH�6DOHV�0$2��GR�$PDUDO�-,��GH�$PRULP�5)%��
GH�$OPHLGD�)UHLWDV�5��%LILG�PDQGLEXODU�FRQG\OH��
FDVH�UHSRUW�DQG�HWLRORJLFDO�FRQVLGHUDWLRQV��-�&DQ�
'HQW�$VVRF�����������������

ùH
QG
Lú
oL
�5
��Y
H�
DU
N�
$
NG
�'
Lú
�+
HN
�'
��
��
��
��
��
�




