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INTRODUCTION
2OGHU�DGXOWV�IUHTXHQWO\�HQFRXQWHU�GHQWDO�FDULHV��SHULRGRQ-
WDO� GLVHDVHV�� DQG� WRRWK� ORVV�� ZKLFK� DUH� H[DFHUEDWHG� E\�
FKURQLF� LOOQHVVHV�DQG�FRJQLWLYH� LPSDLUPHQWV��7KHVH�FRQ-
GLWLRQV�DUH�RIWHQ�QHJOHFWHG�GXH� WR� OLPLWHG�KHDOWKFDUH�DF-
FHVV�DQG�DZDUHQHVV������7KH�XVH�RI�PXOWLSOH�PHGLFDWLRQV�WR�
PDQDJH�FRPRUELGLWLHV�LQ�ROGHU�DGXOWV�FDQ�OHDG�WR�DGYHUVH�
RUDO�KHDOWK� HIIHFWV�� VXFK�DV�GU\�PRXWK�DQG�RUDO�PXFRVDO�
GLVHDVHV��FRPSOLFDWLQJ�WKHLU�RUDO�KHDOWK�PDQDJHPHQW������
,Q�ORZ��DQG�PLGGOH�LQFRPH�FRXQWULHV��VRFLRHFRQRPLF�IDF-
WRUV� VLJQL¿FDQWO\� KLQGHU� DFFHVV� WR� RUDO� KHDOWKFDUH�� +LJK�
RXW�RI�SRFNHW�FRVWV�DQG�LQDGHTXDWH�SXEOLF�KHDOWK�SROLFLHV�
FRQWULEXWH�WR�WKH�QHJOHFW�RI�RUDO�KHDOWK�LQ�WKH�HOGHUO\������
Oral health issues can impair basic functions such as eat-
LQJ�� VSHDNLQJ�� DQG� VRFLDO� LQWHUDFWLRQ�� OHDGLQJ� WR� UHGXFHG�
TXDOLW\�RI�OLIH�DQG�LQFUHDVHG�VRFLDO�LVRODWLRQ�DPRQJ�WKH�HO-
GHUO\������7KH�&29,'����SDQGHPLF�KDV�IXUWKHU�H[DFHUEDW-
HG�WKHVH�FKDOOHQJHV�E\�LQFUHDVLQJ�WKH�UHOXFWDQFH�RI�ROGHU�
DGXOWV�WR�VHHN�KHDOWKFDUH��LQFOXGLQJ�GHQWDO�VHUYLFHV��GXH�WR�
IHDU�RI�LQIHFWLRQ�DQG�SURORQJHG�VRFLDO�LVRODWLRQ������7RRWK�
ORVV� LQ�HOGHUO\�SDWLHQWV� FDQ� VLJQL¿FDQWO\� LPSDLU� FKHZLQJ�
DQG� VSHHFK�� ,PSODQW�VXSSRUWHG�SURVWKHVHV�� VXFK�DV�¿[HG�
GHQWDO�SURVWKHVHV��DUH�KLJKO\�VXFFHVVIXO�LQ�UHVWRULQJ�WKHVH�
IXQFWLRQV�� 7KH\� SURYLGH� LPSURYHG� FKHZLQJ� DELOLW\� DQG�
VSHHFK��OHDGLQJ�WR�HQKDQFHG�SDWLHQW�VDWLVIDFWLRQ�DQG�TXDO-
LW\�RI� OLIH� �����3URSHU�GHVLJQ� DQG�SODFHPHQW�RI� LPSODQWV�
DUH�FUXFLDO�IRU�IXQFWLRQDO�VXFFHVV��&RQVLGHUDWLRQV�VXFK�DV�
LPSODQW�GLVWULEXWLRQ��DQJXODWLRQ��DQG�RFFOXVDO�DGMXVWPHQWV�
HQVXUH�EDODQFHG�ORDG�GLVWULEXWLRQ�DQG�PLQLPL]H�PHFKDQL-
FDO�FRPSOLFDWLRQV������(OGHUO\�LQGLYLGXDOV�RIWHQ�H[SHULHQFH�
VHOI�FRQVFLRXVQHVV�GXH� WR�RUDO�KHDOWK� LVVXHV��SDUWLFXODUO\�
ZKHQ�XVLQJ�SURVWKHVHV��7KLV�FDQ�OHDG�WR�VRFLDO�ZLWKGUDZDO�
DQG� LVRODWLRQ�� DV� WKH\�PD\� IHHO� HPEDUUDVVHG� DERXW� WKHLU�
DSSHDUDQFH�RU�VSHHFK�GLI¿FXOWLHV������

7KH�XVH�RI�UHPRYDEOH�GHQWXUHV�KDV�EHHQ�DVVRFLDWHG�ZLWK�
LQFUHDVHG� VHOI�FRQVFLRXVQHVV�� DV� WKH\� FDQ� FDXVH�GLVFRP-
IRUW� DQG� DIIHFW� VSHHFK�� DQG� IXUWKHU� GLVFRXUDJLQJ� VRFLDO�
LQWHUDFWLRQV�� 7KHUH� LV� D� VWURQJ� OLQN� EHWZHHQ� RUDO� KHDOWK�
SUREOHPV�DQG�GHSUHVVLRQ�DPRQJ�WKH�HOGHUO\��6WXGLHV�KDYH�
VKRZQ�WKDW�GLI¿FXOWLHV�ZLWK�GHQWDO�SURVWKHVHV�FDQ�LQFUHDVH�
WKH�ULVN�RI�GHSUHVVLRQ��KLJKOLJKWLQJ�WKH�QHHG�IRU�LQWHJUDW-
ed healthcare approaches that address both oral and men-
WDO� KHDOWK� �����'HSUHVVLYH� V\PSWRPV� DUH�PRUH� SUHYDOHQW�
DPRQJ�WKRVH�ZLWK�SRRU�RUDO�KHDOWK��DQG�WKHVH�LQGLYLGXDOV�
RIWHQ�UHSRUW�ORZHU�OLIH�VDWLVIDFWLRQ�DQG�WUXVW�LQ�WKHLU�FRP-
PXQLWLHV��ZKLFK�FDQ�H[DFHUEDWH� IHHOLQJV�RI� LVRODWLRQ������
2UDO�KHDOWK�LVVXHV�FDQ�VLJQL¿FDQWO\�UHGXFH�WKH�TXDOLW\�RI�
OLIH�IRU�HOGHUO\�LQGLYLGXDOV��3RRU�RUDO�KHDOWK�LV�DVVRFLDWHG�
ZLWK�ORZHU�VHOI�HVWHHP�DQG�LQFUHDVHG�DQ[LHW\��ZKLFK�FDQ�
limit social interactions and contribute to a cycle of isola-
WLRQ�DQG�PHQWDO�KHDOWK�GHFOLQH�������7KH�SV\FKRVRFLDO�SUR-
¿OHV�RI�ROGHU�DGXOWV�UHYHDO�WKDW�WKRVH�ZLWK�IHZHU�UHVRXUFHV�
DQG�KLJKHU�SV\FKRVRFLDO�ULVN�IDFWRUV�DUH�PRUH�OLNHO\�WR�EH�
HGHQWXORXV�DQG�KDYH�LQIUHTXHQW�GHQWDO�YLVLWV�� IXUWKHU� LP-
SDFWLQJ�WKHLU�TXDOLW\�RI�OLIH������
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7KH�7XUNLVK�YHUVLRQ�RI�2+,3����ZDV�XVHG� WR�DVVHVV� WKH�
LPSDFW�RI�PDORFFOXVLRQ�RQ�2+54R/��IXUWKHU�GHPRQVWUDW-
LQJ�LWV�YHUVDWLOLW\�DQG�FXOWXUDO�DGDSWDELOLW\�������7KH�2+,3�
���LV�SDUWLFXODUO\�XVHIXO�IRU�ROGHU�DGXOWV��ZKR�RIWHQ�H[SH-
ULHQFH�D�UDQJH�RI�RUDO�KHDOWK�LVVXHV��$�V\VWHPDWLF�UHYLHZ�
KLJKOLJKWHG�WKH�2+,3�DV�RQH�RI�WKH�WRS�LQVWUXPHQWV�IRU�DV-
VHVVLQJ�2+54R/�LQ�ROGHU�DGXOWV��GXH�WR�LWV�FRPSUHKHQVLYH�
FRQFHSWXDO�DQG�PHDVXUHPHQW�PRGHO�������7KH�LQÀXHQFH�RI�
socio-economic and cultural factors on prosthetic needs 
DQG�2+54R/�UHPDLQV�XQGHUH[SORUHG��DV�LQGLFDWHG�E\�WKH�
JHQHUDO�FDOO�IRU�PRUH�QXDQFHG�UHVHDUFK�LQ�WKH�¿HOG������

&XUUHQW� UHVHDUFK�RQ� WKH�RUDO� KHDOWK�UHODWHG�TXDOLW\� RI� OLIH�
�2+54R/�� RI� HOGHUO\� SURVWKHWLF� XVHUV� KDV� ODUJHO\� IR-
FXVHG�RQ�JHQHUDO�SRSXODWLRQV�RU� VSHFL¿F�FOLQLFDO� VHWWLQJV��
ZLWK�OLPLWHG�VWXGLHV�H[DPLQLQJ�ORFDOL]HG�FRQWH[WV�VXFK�DV�
(DVWHUQ�$QDWROLD��,Q�WKLV�UHJLRQ��ZKHUH�VRFLRHFRQRPLF�DQG�
FXOWXUDO� IDFWRUV�PD\�GLIIHU� VLJQL¿FDQWO\� IURP�RWKHU� DUHDV��
WKHUH� LV� D� JDS� LQ�XQGHUVWDQGLQJ�KRZ� WKHVH� IDFWRUV� LPSDFW�
WKH�TXDOLW\�RI�OLIH�IRU�HOGHUO\�LQGLYLGXDOV�XVLQJ�GHQWDO�SURV-
WKHVHV��$GGLWLRQDOO\��PRVW�VWXGLHV�GR�QRW�WKRURXJKO\�DVVHVV�
WKH� VSHFL¿F� SV\FKRVRFLDO� FKDOOHQJHV�� VXFK� DV� GHSUHVVLRQ�
RU�VRFLDO�LVRODWLRQ��WKDW�SURVWKHWLF�XVHUV�LQ�WKHVH�DUHDV�PD\�
H[SHULHQFH��7KLV�VWXG\�DLPV�WR�DGGUHVV�WKHVH�JDSV�E\�HYDO-
XDWLQJ�WKH�2+54R/�RI�HOGHUO\�SURVWKHWLF�XVHUV�LQ�(DVWHUQ�
$QDWROLD�XVLQJ�WKH�2+,3����75��,W�VHHNV�WR�SURYLGH�LQVLJKW�
LQWR�KRZ�SK\VLFDO��SV\FKRORJLFDO��DQG�VRFLDO�GLPHQVLRQV�RI�
RUDO�KHDOWK�DIIHFW�WKH�GDLO\�OLYHV�RI�WKLV�SRSXODWLRQ��RIIHULQJ�
ORFDOL]HG�GDWD�WKDW�FRXOG�KHOS�LPSURYH�SURVWKHWLF�FDUH�DQG�
RYHUDOO�ZHOO�EHLQJ�IRU�HOGHUO\�SDWLHQWV�LQ�WKH�UHJLRQ�

MATERIAL and METHODS
7KH�VWXG\�ZDV�FRQGXFWHG�LQ�WKH�3URVWKHWLF�'HSDUWPHQW�RI�
$WDWXUN�8QLYHUVLW\�'HQWDO�)DFXOW\��7KH�TXHVWLRQQDLUH�ZDV�
GLVWULEXWHG�WR�JHULDWULF�SDWLHQWV��DJHG����DQG�ROGHU���:KLOH�
WKH�JHQGHU�RI�WKH�SDWLHQWV�ZDV�QRW�FRQVLGHUHG�GXULQJ�GLV-
WULEXWLRQ��LW�ZDV�FRQVLGHUHG�GXULQJ�WKH�V\VWHPLF�DQDO\VLV��
$OO� SDUWLFLSDQWV� ZHUH� UHTXLUHG� WR� XVH� SURVWKHWLF� WHHWK��
ZKLFK�FRXOG�EH�WRWDO�RU�SDUWLDO��¿[HG��RU�UHPRYDEOH��7KH�
TXHVWLRQQDLUH�XVHG�ZDV�WKH�UHYLVHG�2+,3����75��GLVWULE-
XWHG� WR�SDWLHQWV� VWDUWLQJ� IURP� WKH�EHJLQQLQJ�RI�������7R�
DYRLG�GLVFUHSDQFLHV�DQG�LQYDOLG�UHVSRQVHV��PRUH�WKDQ�����
TXHVWLRQQDLUHV�ZHUH�GLVWULEXWHG��,I�DQ\�TXHVWLRQQDLUH�ZDV�
IRXQG� LQVXI¿FLHQW�GXULQJ� WKH�V\VWHPLF�DQDO\VLV��DQ�DGGL-
WLRQDO�RQH�ZDV�GLVWULEXWHG��(DFK�SDUWLFLSDQW�ZDV�UHTXLUHG�
WR�VLJQ�DQ�DSSURYDO�IRUP��SURYLGLQJ�FRQVHQW�IRU�WKHLU�SDU-
WLFLSDWLRQ�LQ�WKH�VWXG\��(WKLFDO�DSSURYDO�IRU�WKH�VWXG\�ZDV�
REWDLQHG�IURP�WKH�(WKLFV�'HSDUWPHQW�RI�$WDWXUN�8QLYHUVL-
W\��LQ�DFFRUGDQFH�ZLWK�WKH�+HOVLQNL�'HFODUDWLRQ�RI�(WKLFDO�
6WDQGDUGV�

7KH�2+,3����LV�D�YDOLGDWHG�DQG�UHOLDEOH�TXHVWLRQQDLUH�WKDW�
FRYHUV�VHYHQ�FRUH�GLPHQVLRQV��IXQFWLRQDO�OLPLWDWLRQ��SK\V-
LFDO� SDLQ�� SV\FKRORJLFDO� GLVFRPIRUW�� SK\VLFDO� GLVDELOLW\��
SV\FKRORJLFDO� GLVDELOLW\�� VRFLDO� GLVDELOLW\�� DQG� KDQGLFDS��
$OO�LWHPV�DUH�VFRUHG�XVLQJ�D�/LNHUW�VFDOH�UDQJLQJ�IURP���
�YHU\�SRVLWLYH�� WR��� �YHU\�QHJDWLYH���7KH� WRWDO� VFRUH� FDQ�
UDQJH�IURP����LQGLFDWLQJ�SHUIHFW�TXDOLW\�RI�OLIH��WR�����LQ-

GLFDWLQJ�WKH�PRVW�VHYHUH�QHJDWLYH�LPSDFW���3DUWLFLSDQWV�UH-
VSRQGHG�EDVHG�RQ�WKH�IUHTXHQF\�RI�WKHLU�H[SHULHQFHV��9HU\�
RIWHQ� ����)DLUO\�RIWHQ� ����2FFDVLRQDOO\� ����+DUGO\�HYHU�
 ����1HYHU� ��
$IWHU�GDWD�FROOHFWLRQ��WKH�UHVSRQVHV�ZHUH�DQDO\]HG�XVLQJ�
,%0�6366�6WDWLVWLFV�Y������,%0�&RUS���6WDWLVWLFDO�VLJQLI-
LFDQFH�ZDV�VHW�DW�D�S�YDOXH�RI������

RESULTS
This study evaluated the impact of oral health on the qual-
LW\�RI�OLIH�RI�����JHULDWULF�SDWLHQWV�XVLQJ�WKH�2+,3����75�
TXHVWLRQQDLUH�� 7KH� IROORZLQJ� UHVXOWV� SURYLGH� D� GHWDLOHG�
VXPPDU\� RI� WKH� DYHUDJH� VFRUHV� IRU� HDFK� GLPHQVLRQ� DQG�
NH\� UHODWLRQVKLSV��7KH�PHDQ� VFRUHV� DQG� VWDQGDUG� GHYLD-
WLRQV�IRU�WKH�2+,3����LWHPV�DUH�SUHVHQWHG�LQ�7DEOH����7KH�
KLJKHVW�PHDQ�VFRUH�ZDV�IRXQG�LQ�WKH�SK\VLFDO�SDLQ�GRPDLQ�
IRU�2+,3�4�� ��������������� LQGLFDWLQJ�GLVFRPIRUW�ZKLOH�
HDWLQJ��,Q�FRQWUDVW��WKH�ORZHVW�PHDQ�VFRUH�ZDV�REVHUYHG�LQ�
WKH�VRFLDO�GLVDELOLW\�GRPDLQ�IRU�2+,3�4������������������
UHÀHFWLQJ� ORZ� OHYHOV�RI� LUULWDELOLW\� LQ� VRFLDO� LQWHUDFWLRQV��
7KH�RYHUDOO�PHDQ�2+,3����VFRUH�ZDV����������������LQ-
GLFDWLQJ�D�PRGHUDWH�QHJDWLYH�LPSDFW�RI�RUDO�KHDOWK�RQ�WKH�
SDUWLFLSDQWV
� TXDOLW\�RI� OLIH��7KH� IUHTXHQF\�GLVWULEXWLRQ�RI�
UHVSRQVHV�WR�WKH�2+,3����LWHPV�LV�SURYLGHG�LQ�7DEOH����)RU�
IXQFWLRQDO�OLPLWDWLRQV������RI�SDUWLFLSDQWV�UHSRUWHG�QR�GLI-
¿FXOW\�SURQRXQFLQJ�ZRUGV��ZKLOH�����UHSRUWHG�RFFDVLRQ-
DO�GLI¿FXOW\��5HJDUGLQJ�SK\VLFDO�SDLQ������RI�SDUWLFLSDQWV�
UHSRUWHG�QR�GLVFRPIRUW�ZKLOH�HDWLQJ��ZKHUHDV�����H[SHUL-
HQFHG�GLVFRPIRUW�RIWHQ��7KH�UHVXOWV�RI�WKH�3HDUVRQ�FRUUHOD-
WLRQ�DQDO\VLV�EHWZHHQ�WKH�2+,3����GLPHQVLRQV�DUH�VKRZQ�
LQ�7DEOH����$�SRVLWLYH�VLJQL¿FDQW�FRUUHODWLRQ�ZDV�IRXQG�EH-
WZHHQ� IXQFWLRQDO� OLPLWDWLRQV� �)/�� DQG� SK\VLFDO� SDLQ� �33��
�U� ��������P����������6LPLODUO\��D� VWURQJ�FRUUHODWLRQ�ZDV�
REVHUYHG� EHWZHHQ� SK\VLFDO� SDLQ� �33�� DQG� SV\FKRORJLFDO�
GLVFRPIRUW� �36'�� �U�  � �������P� �� ������� 7KHVH� ¿QGLQJV�
VXJJHVW� WKDW� KLJKHU� OHYHOV� RI� SK\VLFDO� SDLQ� DUH� DVVRFLDWHG�
ZLWK�LQFUHDVHG�SV\FKRORJLFDO�GLVFRPIRUW��7KH�FRUUHODWLRQV�
EHWZHHQ�WKH�2+,3����GLPHQVLRQV�ZHUH�IRXQG�WR�EH�VWDWLVWL-
FDOO\�VLJQL¿FDQW��P����������7KH�VWURQJ�UHODWLRQVKLS�EHWZHHQ�
SK\VLFDO�SDLQ�DQG�SV\FKRORJLFDO�GLVFRPIRUW� LQGLFDWHV� WKDW�
WKHVH�WZR�GLPHQVLRQV�DUH�NH\�GHWHUPLQDQWV�RI�WKH�SDWLHQWV
�
TXDOLW\�RI�OLIH�

Table 1. 0HDQ�VFRUH�RI�WKH�LQGLYLGXDO�DQG�RYHUDOO�2+,3���LWHPV�RI�WKH�
SDUWLFLSDQWV�
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Table 2. )UHTXHQF\�RI�UHVSRQVHV�WR�LWHPV�LQ�WKH�2UDO�+HDOWK�,PSDFW�3UR¿OH�����2+,3�����LQ�WKH�VWXG\�VDPSOH�

Figure 1. 0HDQ�2UDO�+HDOWK�,PSDFW�3UR¿OH�����2+,3�����VFRUH�E\�GLPHQVLRQV��LQ�WKH�VWXG\VDPSOH��n  �������7KH�KLJKHVW�PHDQ�
VFRUHV�ZHUH�REVHUYHG�IRU�WKH�GLPHQVLRQV�SK\VLFDO�SDLQ�DQG�SV\FKRORJLFDO�GLVFRPIRUW�
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��&RUUHODWLRQ�LV�VLJQL¿FDQW�DW�WKH������OHYHO����WDLOHG��

��&RUUHODWLRQ�LV�VLJQL¿FDQW�DW�WKH������OHYHO����WDLOHG��

Table 3. &RUUHODWLRQV�DPRXQG�WKH�JURXSV�

**. Correlation is signi!cant at the 0.01 level (2-tailed), *. Correlation is signi!cant at the 0.05 level (2-tailed).

DISCUSSION 
This study evaluated the impact of oral health on the qual-
LW\�RI�OLIH��2+54R/��LQ�HOGHUO\�SURVWKHWLF�XVHUV�XVLQJ�WKH�
2+,3����75� TXHVWLRQQDLUH�� 2XU� ¿QGLQJV� UHYHDOHG� WKDW�
SK\VLFDO�SDLQ�DQG�SV\FKRORJLFDO�GLVFRPIRUW�KDG�WKH�PRVW�
VLJQL¿FDQW�QHJDWLYH�LPSDFW�RQ�SDWLHQWV��)LJXUH�����7KHVH�
UHVXOWV� VXJJHVW� WKDW� SURVWKHWLF� XVH� DIIHFWV� QRW� RQO\� RUDO�
KHDOWK�EXW�DOVR�RYHUDOO�TXDOLW\�RI�OLIH�DQG�PHQWDO�ZHOO�EHLQJ�

7KHVH�¿QGLQJV�DUH�FRQVLVWHQW�ZLWK�WKRVH�IURP�RWKHU�VWXG-
LHV�ZKHUH�WKH�2+,3����KDV�EHHQ�DSSOLHG�DFURVV�GLIIHUHQW�
SRSXODWLRQV��2+,3����KDV�SURYHQ�WR�EH�D�UHOLDEOH�WRRO�LQ�
terms of psychometric properties across various cultural 
EDFNJURXQGV��)RU�LQVWDQFH��WKH�,QGRQHVLDQ�YHUVLRQ�RI�WKH�
2+,3����GHPRQVWUDWHG�KLJK�UHOLDELOLW\��ZLWK�D�&URQEDFK¶V�
DOSKD� RI� ������� ZKHQ� XVHG� WR� DVVHVV� 2+54R/� DPRQJ�
SRSXODWLRQV� VXFK� DV� WKRVH� OLYLQJ� ZLWK� +,9�$,'6� ������
6LPLODUO\�� WKH� &KLQHVH� YHUVLRQ� VKRZHG� JRRG� UHOLDELOLW\�
�&URQEDFK
V�Į� ��������DQG�VXLWDELOLW\�IRU�ERWK�FOLQLFDO�DQG�
QRQ�FOLQLFDO�VDPSOHV������

)XUWKHU� FRQ¿UPDWLRQ� RI�2+,3���
V� UHOLDELOLW\� IRU� HYDOX-
DWLQJ�2+54R/�LQ�ROGHU�DGXOWV�FRPHV�IURP�D�V\VWHPDWLF�
UHYLHZ��:KLOH� WKH� UHYLHZ�DFNQRZOHGJHG� WKH� VWURQJ�FRQ-
FHSWXDO�DQG�PHDVXUHPHQW�PRGHOV�RI�WKH�2+,3�����LW�DOVR�
LGHQWL¿HG�VRPH�OLPLWDWLRQV�UHODWHG�WR�UHVSRQVLYHQHVV�DQG�
LQWHUSUHWDELOLW\�������7KLV�VXSSRUWV�WKH�XVH�RI�2+,3����LQ�
RXU� VWXG\� IRU� HYDOXDWLQJ�2+54R/� DPRQJ� HOGHUO\� SURV-
WKHWLF�XVHUV�

7KH�VLJQL¿FDQW�LPSDFW�RI�RUDO�KHDOWK�RQ�WKH�TXDOLW\�RI�OLIH�
RI�WKH�HOGHUO\�KDV�DOVR�EHHQ�FRQ¿UPHG�LQ�YDULRXV�VWXGLHV��

)RU�H[DPSOH��D�VWXG\�FRQGXFWHG�DPRQJ�ROGHU�SRSXODWLRQV�
found that health insurance and socioeconomic status are 
FUXFLDO�GHWHUPLQDQWV�RI�2+54R/�������,Q�RXU�VWXG\��SK\V-
LFDO� SDLQ� HPHUJHG� DV� RQH�RI� WKH�PRVW� DIIHFWHG�GRPDLQV��
ZKLFK� DOLJQV� ZLWK� ¿QGLQJV� IURP� DQRWKHU� VWXG\� ZKHUH�
SK\VLFDO�SDLQ�ZDV�UHSRUWHG�DV�WKH�PRVW�LPSDFWHG�GRPDLQ�
DPRQJ�HOGHUO\�SDUWLFLSDQWV������

7KH�DGDSWDWLRQ�DQG�YDOLGDWLRQ�RI�WKH�2+,3����DFURVV�GLI-
IHUHQW� FXOWXUDO� FRQWH[WV� KDYH� HQKDQFHG� LWV� DSSOLFDELOLW\��
)RU�LQVWDQFH��WKH�6SDQLVK�YHUVLRQ�RI�2+,3����GHPRQVWUDW-
ed a unidimensional structure and adequate sensitivity to 
FKDQJH��PDNLQJ�LW�VXLWDEOH�IRU�HYDOXDWLQJ�SURVWKHWLF�WUHDW-
PHQW������

+54R/�LV�VLJQL¿FDQWO\�DIIHFWHG�E\�WKH�XVH�RI�GHQWDO�SURV-
WKHVHV��:KLOH�GHQWDO�SURVWKHVHV�RIIHU�IXQFWLRQDO�DQG�DHV-
WKHWLF� EHQH¿WV�� WKH\� DOVR� LQWURGXFH� FKDOOHQJHV��5HVHDUFK�
VKRZV� WKDW� LQGLYLGXDOV� XVLQJ� SURVWKHVHV� DUH� WKUHH� WLPHV�
PRUH�OLNHO\�WR�UHSRUW�QHJDWLYH�LPSDFWV�RQ�RUDO�KHDOWK�GXH�WR�
LVVXHV�VXFK�DV�[HURVWRPLD��GU\�PRXWK��DQG�GLVFRPIRUW>��@��
3RRUO\�¿WWHG�SURVWKHVHV�KDYH�EHHQ�OLQNHG�WR�LQFUHDVHG�SK\V-
LFDO�SDLQ�DQG�SV\FKRORJLFDO�GLVWUHVV��HPSKDVL]LQJ�WKH�LPSRU-
WDQFH�RI�SURSHU�¿WWLQJ�DQG�PDLQWHQDQFH������

,QWHUHVWLQJO\�� LPSODQW�VXSSRUWHG� SURVWKHWLF� LQWHUYHQWLRQV�
KDYH�EHHQ�IRXQG�WR�VLJQL¿FDQWO\�LPSURYH�2+54R/��6WXG-
LHV�LQGLFDWH�WKDW�WKHVH�LQWHUYHQWLRQV�UHGXFH�WKH�OLNHOLKRRG�
RI�SRRU�TXDOLW\�RI�OLIH�DQG�JUHDWO\�HQKDQFH�DHVWKHWLF�VDWLV-
IDFWLRQ�������0RUHRYHU��WKH�TXDOLW\�DQG�UHWHQWLRQ�RI�GHQ-
tal prostheses are critical determinants of OHRQoL out-
FRPHV��3RRUO\�¿WWHG�SURVWKHVHV�DUH�DVVRFLDWHG�ZLWK�ORZHU�
2+54R/� VFRUHV�� KLJKOLJKWLQJ� WKH� LPSRUWDQFH� RI� VWDEOH�
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DQG�ZHOO�¿WWHG�SURVWKHWLF�GHYLFHV�������,PSODQW�VXSSRUWHG�
SURVWKHVHV��VXFK�DV�RYHUGHQWXUHV�RU�¿[HG�SURVWKHVHV��RIIHU�
superior functionality and aesthetics compared to conven-
WLRQDO�SURVWKHVHV�DQG�VKRXOG�EH�FRQVLGHUHG�IRU�ORQJ�WHUP�
SDWLHQW�VDWLVIDFWLRQ�DQG�TXDOLW\�RI�OLIH�LPSURYHPHQWV�

,Q� DGGLWLRQ� WR� LPSURYLQJ� RUDO� IXQFWLRQ�� SURVWKHWLFV� DOVR�
SOD\� DQ� HVVHQWLDO� UROH� LQ� VRFLDO� DFWLYLWLHV� DPRQJ� HOGHUO\�
SDWLHQWV��,PSURYHG�RUDO�IXQFWLRQ�DQG�DHVWKHWLFV�KDYH�EHHQ�
OLQNHG� WR�EHWWHU�VRFLDO� LQWHUDFWLRQV��HVSHFLDOO\� LQ� UHODWLRQ�
WR�SDUWLFLSDWLRQ�LQ�FRPPXQLW\�DFWLYLWLHV��3URVWKHWLF�UHKD-
ELOLWDWLRQ� KDV� DOVR� EHHQ� DVVRFLDWHG�ZLWK� LQFUHDVHG� VRFLDO�
DFWLYLW\�DQG�LPSURYHG�HDWLQJ�EHKDYLRU�LQ�QXUVLQJ�KRPH�HQ-
YLURQPHQWV�������)XUWKHUPRUH��FKHZLQJ�SHUIRUPDQFH��LQÀX-
HQFHG�E\�WKH�TXDOLW\�RI�SURVWKHWLFV��LV�FRQVLGHUHG�FUXFLDO�IRU�
QXWULWLRQDO�LQWDNH�DQG�RYHUDOO�SK\VLFDO�ZHOO�EHLQJ������

2UDO� KHDOWK� VLJQL¿FDQWO\� LPSDFWV� WKH� VRFLDO� DQG� SV\FKR-
ORJLFDO� ZHOO�EHLQJ� RI� HOGHUO\� LQGLYLGXDOV�� 0DQ\� HOGHUO\�
SHRSOH�DUH�KLQGHUHG�E\�RUDO�KHDOWK�SUREOHPV��ZKLFK�RIWHQ�
OHDG�WR�VRFLDO�ZLWKGUDZDO�DQG�UHGXFHG�SDUWLFLSDWLRQ�LQ�VR-
FLDO�LQWHUDFWLRQV�������0LVVLQJ�WHHWK�DQG�JXP�GLVHDVH�QRW�
only causes speech and facial aesthetic problems but also 
ORZHU� VHOI�FRQ¿GHQFH� DQG� FUHDWH� VRFLDO� FKDOOHQJHV��7KLV�
FDQ�OHDG�WR�DYRLGLQJ�FRQYHUVDWLRQV�RU�SXEOLF�VSHDNLQJ��IXU-
WKHU�OLPLWLQJ�VRFLDO�FLUFOHV������

2UDO�KHDOWK�SUREOHPV�RIWHQ�OHDG�WR�GLHWDU\�UHVWULFWLRQV��DV�
HOGHUO\� LQGLYLGXDOV� WHQG� WR� DYRLG� IRRGV� WKDW� DUH� GLI¿FXOW�
WR�FKHZ�RU�VZDOORZ��7KHVH�LVVXHV�FDQ�UHVXOW�LQ�QXWULWLRQ-
DO�GH¿FLHQFLHV��ZKLFK�QHJDWLYHO\�DIIHFW�RYHUDOO�KHDOWK�DQG�
TXDOLW\�RI�OLIH�������$QRWKHU�HOHPHQW�WKDW�PD\�EH�DGYHUVHO\�
LPSDFWHG�E\�VXFK�H[SHULHQFHV�LV�WKH�VRFLDO�H[SHULHQFH�RI�
VKDUHG�PHDOV��ZKLFK�KROGV�VLJQL¿FDQW�FXOWXUDO�DQG�VRFLDO�
YDOXH�IRU�PDQ\������

3RRU�RUDO�KHDOWK�DOVR�KDV�SV\FKRORJLFDO�HIIHFWV�RQ�HOGHUO\�
LQGLYLGXDOV��FDXVLQJ�LQFUHDVHG�VWUHVV��DQ[LHW\��DQG�GHSUHV-
VLRQ�������7KLV�FDQ�EH�IXUWKHU�OLQNHG�WR�WKH�VWLJPD�DVVRFL-
DWHG�ZLWK�SRRU�RUDO�KHDOWK��ZKLFK�EHFRPHV�PRUH�VHYHUH�LQ�
LQVWLWXWLRQDO�VHWWLQJV�ZLWK�OLPLWHG�VRFLDO�LQWHUDFWLRQV��OHDG-
LQJ�WR�LQFUHDVHG�IHHOLQJV�RI�LVRODWLRQ�DQG�ORQHOLQHVV������

3URVWKHWLF� WUHDWPHQW�� SDUWLFXODUO\� GHQWDO� SURVWKHWLFV�� KDV�
KHOSHG�LPSURYH�VHOI�HVWHHP�DQG�TXDOLW\�RI�OLIH�IRU�JHULDWULF�
SDWLHQWV��)RU�LQVWDQFH��HOGHUO\�KHPRGLDO\VLV�SDWLHQWV�ZKR�
XQGHUZHQW�GHQWDO�SURVWKHWLF� WUHDWPHQW�UHSRUWHG�LPSURYH-
PHQWV� LQ�VHOI�HVWHHP�DQG�TXDOLW\�RI� OLIH��DV�PHDVXUHG�E\�
WKH�6)���� DQG�2+,3���� VFDOHV� ������5HVHDUFK� DOVR� VXS-
SRUWV�WKDW�SURVWKHWLF�UHKDELOLWDWLRQ�LV�DVVRFLDWHG�ZLWK�SRV-
LWLYH�LPSDFWV�RQ�2+54R/�LQ�HOGHUO\�SDWLHQWV��ZLWK�PDQ\�
UHSRUWLQJ�QR�QHJDWLYH�HIIHFWV�DIWHU� WUHDWPHQW� ������:KLOH�
RXU�VWXG\�GLG�QRW�GLUHFWO\�DVVHVV�SRVW�WUHDWPHQW�FKDQJHV��
WKH�KLJK�VFRUHV�REVHUYHG�LQ�WKHVH�DUHDV�KLJKOLJKW�WKH�QHHG�
WR�FRQVLGHU�2+54R/�GXULQJ�SURVWKHWLF�UHKDELOLWDWLRQ�

'HSUHVVLRQ�UHPDLQV�D�VLJQL¿FDQW�LVVXH�DPRQJ�HOGHUO\�SURV-
WKHWLF�XVHUV��$�VWXG\�LQYHVWLJDWLQJ�GHSUHVVLYH�V\PSWRPV�LQ�

SDWLHQWV�RYHU����XVLQJ�UHPRYDEOH�GHQWXUHV�IRXQG�HYLGHQFH�
RI�D�VWURQJ�UHODWLRQVKLS�EHWZHHQ�RUDO�KHDOWK�SUREOHPV�DQG�
GHSUHVVLRQ��SDUWLFXODUO\� LQ� WKH�SUHVHQFH�RI�SURVWKHWLF� LQ-
ÀDPPDWLRQ�DQG�GU\�PRXWK�������2XU�¿QGLQJV�DOLJQ�ZLWK�
WKHVH� UHVXOWV�� DV� SV\FKRORJLFDO� GLVFRPIRUW� HPHUJHG� DV� D�
VLJQL¿FDQW� GRPDLQ� LQ� WKH� 2+,3���� UHVSRQVHV��0DQDJLQJ�
GU\�PRXWK��[HURVWRPLD��LQ�HOGHUO\�SURVWKHWLF�XVHUV�FDQ�HQ-
KDQFH�FRPIRUW�DQG�2+54R/��7KH�XVH�RI�VDOLYD�VXEVWLWXWHV�
or stimulants should be considered as part of the treatment 
SODQ�

7KLV�REVHUYDWLRQ�LV�VXSSRUWHG�E\�YDULRXV�VWXGLHV�VKRZLQJ�
WKDW�SURVWKHWLF�XVHUV���ZKHWKHU�RU�QRW�WKH\�KDYH�XQGHUJRQH�
OLPE�DPSXWDWLRQ� ��RIWHQ�H[SHULHQFH� ORZ�VHOI�HVWHHP�DQG�
KLJK�OHYHOV�RI�GHSUHVVLRQ��DQ[LHW\��DQG�VWUHVV��XQGHUVFRU-
LQJ�WKH�QHHG�IRU�SV\FKRORJLFDO�VXSSRUW�DORQJVLGH�SURVWKHW-
LF�XVH�������7KLV�LV�FRQVLVWHQW�ZLWK�WKH�HPRWLRQDO�GLVWUHVV�
REVHUYHG�LQ�HOGHUO\�GHQWDO�SURVWKHWLF�XVHUV��ZKLFK�LPSDFWV�
WKHLU�VRFLDO�LQWHUDFWLRQV�DQG�SV\FKRORJLFDO�ZHOO�EHLQJ��7KH�
VDPH� ORJLF�DSSOLHV� WR� OLPE�SURVWKHWLF�XVHUV��ZKR� UHSRUW-
HG� LPSURYHG�ERG\� LPDJH��SV\FKRORJLFDO�ZHOO�EHLQJ��DQG�
UHGXFHG� SK\VLFDO� VHOI�GLVJXVW�� 6LPLODU� LPSURYHPHQWV� LQ�
ERG\� LPDJH�FDQ�EH� LQIHUUHG�IURP�HQKDQFHG�RUDO�DHVWKHW-
LFV�LQ�RXU�SDUWLFLSDQWV�������$GGLWLRQDOO\��VWXGLHV�RQ�RFXODU�
SURVWKHWLFV�KDYH�VKRZQ�WKDW�FRQFHUQV�DERXW�VRFLDO�VHWWLQJV�
DQG� DSSHDUDQFH� DUH� VLJQL¿FDQW� SUHGLFWRUV� RI� GHSUHVVLRQ��
DQ[LHW\�� DQG� VWUHVV��7KLV� LQGLFDWHV� WKDW� WKH� VRFLDO� DFFHS-
tance of prosthetic users plays a broader role in their psy-
FKRORJLFDO�DGMXVWPHQW������

6RFLDO�LQFOXVLRQ�DQG�VXSSRUW�DUH�DPRQJ�WKH�PRVW�FULWLFDO�
GHWHUPLQDQWV� RI� RUDO� KHDOWK� IRU� HOGHUO\� LQGLYLGXDOV��/RZ�
OHYHOV�RI�VRFLDO�VXSSRUW�DQG�SDUWLFLSDWLRQ�KDYH�EHHQ�OLQNHG�
WR�SRRUHU�VHOI�UHSRUWHG�RUDO�KHDOWK�DPRQJ�WKH�HOGHUO\������
,Q�RXU�VWXG\��SK\VLFDO�DQG�SV\FKRORJLFDO�GLVFRPIRUW��SDU-
WLDOO\�H[SODLQHG�E\� WKH� ODFN�RI� VRFLDO�SDUWLFLSDWLRQ��ZHUH�
WKH�GRPLQDQW�LVVXHV��6RFLDO�LQWHUDFWLRQV�DUH�LPSRUWDQW�GH-
WHUPLQDQWV�IRU�EHWWHU�2+54R/��7KH�&29,'����SDQGHPLF�
H[DFHUEDWHG� WKHVH� LVVXHV�� DV� VRFLDO� GLVWDQFLQJ� OHG� WR� UH-
GXFHG�VRFLDO�VXSSRUW��QHJDWLYHO\�LPSDFWLQJ�WKH�RUDO�KHDOWK�
RI�ROGHU�DGXOWV�DQG�UHVXOWLQJ�LQ�ZRUVH�2+54R/������

Elderly adults often have different perceptions of oral 
KHDOWK�� YLHZLQJ� LW� DV� DQ� LQWHJUDO� SDUW� RI� WKHLU� RYHUDOO�
ZHOO�EHLQJ��)RU�PDQ\��PDLQWDLQLQJ� D� FOHDQ�PRXWK� DQG� D�
EHDXWLIXO� VPLOH� LV� HVVHQWLDO�� UHÀHFWLQJ� D� KROLVWLF� XQGHU-
VWDQGLQJ�RI�RUDO�KHDOWK�WKDW�JRHV�EH\RQG�EDVLF�IXQFWLRQDOLW\�
������+RZHYHU��WKHUH�LV�DOVR�D�VWRLF�LQGHSHQGHQFH�DPRQJ�
ROGHU�DGXOWV��ZKHUH�WKH\�PLQLPL]H�RU�GHQ\�RUDO�KHDOWK�LV-
VXHV�GXH� WR�SDVW� H[SHULHQFHV�RI�SDLQ� DQG� VXIIHULQJ� ������
7KLV�DOLJQV�ZLWK�WKH�SV\FKRORJLFDO�GLVFRPIRUW�UHSRUWHG�LQ�
RXU�VWXG\��DV�HOGHUO\�LQGLYLGXDOV�PD\�KDYH�XQGHUUHSRUWHG�
WKH�VHYHULW\�RI�WKHLU�RUDO�KHDOWK�LVVXHV�GHVSLWH�H[SHULHQFLQJ�
KLJK�OHYHOV�RI�SK\VLFDO�GLVFRPIRUW��7UHDWPHQW�SODQV�IRU�HO-
GHUO\�SURVWKHWLF�XVHUV�VKRXOG�LQWHJUDWH�ERWK�SK\VLRORJLFDO�
DQG�SV\FKRORJLFDO�DVVHVVPHQWV��$GGUHVVLQJ�SV\FKRORJLFDO�
GLVWUHVV��VXFK�DV�DQ[LHW\�RU�GHSUHVVLRQ��LV�HVVHQWLDO�WR�LP-
SURYH�SDWLHQW�RXWFRPHV�
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6RPH�RI�WKH�NH\�VRFLDO�GHWHUPLQDQWV�DIIHFWLQJ�RUDO�KHDOWK�
DPRQJ�WKH�HOGHUO\�LQFOXGH�HFRQRPLF�VWDWXV��HGXFDWLRQ��DQG�
VRFLDO�VXSSRUW��7KHVH�IDFWRUV�RIWHQ�UHVXOW�LQ�FXPXODWLYH�GLV-
DGYDQWDJHV�WKURXJKRXW�OLIH��OHDGLQJ�WR�JUHDWHU�RUDO�KHDOWK�
LQHTXDOLWLHV�LQ�ROGHU�DGXOWV�������6XFK�VRFLDO�GHWHUPLQDQWV�
PD\�KDYH�LQÀXHQFHG�WKH�HOGHUO\�SDUWLFLSDQWV�LQ�RXU�VWXG\��
SDUWLFXODUO\�WKRVH�UHSRUWLQJ�KLJKHU�OHYHOV�RI�SK\VLFDO�SDLQ��
DQG�PD\�H[SODLQ�WKH�KLJK�VFRUHV�LQ�WKH�2+,3����GRPDLQV�
UHODWHG�WR�SK\VLFDO�DQG�SV\FKRORJLFDO�GLVFRPIRUW��7KH�VR-
FLDO�HQYLURQPHQW�LQ�ZKLFK�HOGHUO\�LQGLYLGXDOV�OLYH�LV�DOVR�
VKDSHG�E\�WKHLU�FXOWXUDO�EDFNJURXQG�DQG�VRFLDO�QHWZRUNV��
LQÀXHQFLQJ�WKHLU�RUDO�KHDOWK�EHKDYLRUV�DQG�DFFHVV�WR�FDUH�
������,Q�RXU�VWXG\��SURVWKHWLF�UHKDELOLWDWLRQ�ZDV�IRXQG�WR�
KDYH� D� SRVLWLYH� HIIHFW� RQ� VRFLDO� LQWHUDFWLRQV�� DQG� VRFLDO�
FRQWDFW�ZDV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�RUDO�KHDOWK�UHODWHG�
TXDOLW\�RI�OLIH��2+54R/���7KXV��LPSURYHG�RUDO�IXQFWLRQ�
DQG�DHVWKHWLFV�PD\�LQFUHDVH�VRFLDO�HQJDJHPHQW��ZKLFK��LQ�
WXUQ��SRVLWLYHO\�LPSDFWV�RUDO�KHDOWK�

)URP�D�EURDGHU�SHUVSHFWLYH�� WKH� VRFLDO�XQGHUVWDQGLQJ�RI�
GLVDELOLW\� KLJKOLJKWV� WKH� OHDGLQJ� UROH� WKDW� VRFLHWDO� VWUXF-
WXUHV� DQG� H[SHFWDWLRQV�SOD\� LQ�GH¿QLQJ�GLVDELOLW\�� ,Q� WKH�
FRQWH[W� RI� RUDO� KHDOWK�� WKLV� SHUVSHFWLYH� HPSKDVL]HV� KRZ�
VRFLDO�EDUULHUV�� VXFK�DV� OLPLWHG�DFFHVV� WR�FDUH�DQG�VRFLDO�
H[FOXVLRQ��FRQWULEXWH�WR�WKH�SHUFHSWLRQ�RI�GLVDELOLW\�DPRQJ�
HOGHUO\� LQGLYLGXDOV� ������ 6RFLDO� H[SHFWDWLRQV� UHJDUGLQJ�
RUDO�KHDOWK�DOVR�FKDQJH�ZLWK�DJH��ZLWK�ROGHU�DGXOWV�KDYLQJ�
GLIIHUHQW�H[SHFWDWLRQV�IRU�GHQWDO�FDUH�FRPSDUHG�WR�\RXQJ-
HU�SRSXODWLRQV��7KHVH�GLIIHUHQFHV�FDQ�LQÀXHQFH�WKH�XVH�RI�
GHQWDO�VHUYLFHV�DQG�SHUFHSWLRQV�RI�TXDOLW\�RI� OLIH�������$�
UHDVRQDEOH�H[SODQDWLRQ�IRU�WKH�ORZHU�OHYHOV�RI�VRFLDO�GLV-
ability reported by some elderly participants in our study 
PD\�EH�WKDW� WKHLU�H[SHFWDWLRQV�IRU�RUDO�KHDOWK�FDUH�GLIIHU�
IURP�WKRVH�RI�\RXQJHU�DGXOWV�

6\VWHPDWLF� UHYLHZV�KDYH� VKRZQ� WKDW�ZKLOH� FRQYHQWLRQDO�
GHQWXUHV�LPSURYH�2+54R/��WKH�LPSURYHPHQWV�DUH�JUHDW-
HU�ZLWK�LPSODQW�VXSSRUWHG�SURVWKHVHV��)RU�LQVWDQFH��2+,3�
VFRUHV� LPSURYHG� E\� �����������ZLWK� FRQYHQWLRQDO� GHQ-
WXUHV�� ZKHUHDV� LPSODQW� RYHUGHQWXUHV� DQG� IXOO�DUFK� ¿[HG�
SURVWKHVHV�VKRZHG�LPSURYHPHQWV�UDQJLQJ�IURP����������
DQG� �������������� UHVSHFWLYHO\�� RYHU� ��� PRQWKV� ������
6LPLODUO\��RXU�VWXG\�HPSKDVL]HG�WKH�UROH�RI�SURVWKHWLF�UH-
KDELOLWDWLRQ�LQ�LPSURYLQJ�2+54R/��VLJQL¿FDQWO\�UHGXFLQJ�
SK\VLFDO�SDLQ�DQG�SV\FKRORJLFDO�GLVFRPIRUW��+RZHYHU��ZH�
GLG�QRW�DQDO\]H�VSHFL¿F�W\SHV�RI�SURVWKHVHV�LQ�WKLV�VWXG\�
$�PHWD�DQDO\VLV�DOVR�IRXQG�ZHDN�EXW�VWDWLVWLFDOO\�VLJQLI-
LFDQW� FRUUHODWLRQV� EHWZHHQ� 2+54R/� DQG� SV\FKRORJLFDO�
IDFWRUV� VXFK� DV� DQ[LHW\� DQG� GHSUHVVLRQ�� VXJJHVWLQJ� WKDW�
SV\FKRORJLFDO�LVVXHV�FDQ�LQÀXHQFH�DQ�LQGLYLGXDO¶V�TXDOLW\�
RI�OLIH�UHODWHG�WR�RUDO�KHDOWK�������,Q�RXU�VWXG\��SV\FKRORJ-
LFDO�GLVFRPIRUW�ZDV�LGHQWL¿HG�DV�RQH�RI�WKH�NH\�GRPDLQV��
UHÀHFWLQJ�WKH�FRQQHFWLRQ�EHWZHHQ�RUDO�KHDOWK�DQG�PHQWDO�
ZHOO�EHLQJ�� $GGUHVVLQJ� SV\FKRORJLFDO� IDFWRUV� DORQJVLGH�
the physical aspects of oral health may be critical for im-
SURYLQJ�RYHUDOO�2+54R/�LQ�HOGHUO\�SRSXODWLRQV�

,Q� WKH�SUHVHQFH�RI�RUDO�KHDOWK�SUREOHPV��HOGHUO\� LQGLYLG-
XDOV�RIWHQ�H[SHULHQFH�SRRU�RXWFRPHV� LQ� WHUPV�RI�PHQWDO�
DQG� VRFLDO� ZHOO�EHLQJ� ������ 2XU� ¿QGLQJV� VXSSRUW� WKLV��
SRRUO\�¿WWLQJ�SURVWKHVHV�DQG�[HURVWRPLD�ZHUH�DVVRFLDWHG�
ZLWK� JUHDWHU� SK\VLFDO� GLVFRPIRUW� DQG� SV\FKRORJLFDO� GLV-
WUHVV��UHVXOWLQJ�LQ�ORZHU�TXDOLW\�RI�OLIH�DPRQJ�WKH�HOGHUO\�
SDUWLFLSDQWV��3UHYLRXV�VWXGLHV�KDYH�DOVR�VKRZQ�WKDW�HOGHUO\�
SURVWKHWLF�XVHUV�DUH�WKUHH�WLPHV�PRUH�OLNHO\�WR�UHSRUW�QHJD-
WLYH�LPSDFWV�RQ�RUDO�KHDOWK��HPSKDVL]LQJ�WKH�LPSRUWDQFH�RI�
SURSHU�SURVWKHWLF�PDLQWHQDQFH�DQG�¿WWLQJ������

The condition of the prosthesis plays a critical role in de-
WHUPLQLQJ�2+54R/��3RRU�VWDELOLW\�� UHWHQWLRQ� LVVXHV��DQG�
GHIHFWV�LQ�SURVWKHVHV�DUH�DVVRFLDWHG�ZLWK�ORZHU�TXDOLW\�RI�
OLIH� VFRUHV� ������ DV� REVHUYHG� LQ� ERWK� RXU� VWXG\� DQG� SUH-
YLRXV� UHVHDUFK�� (QVXULQJ� WKDW� SURVWKHVHV� DUH� ZHOO�¿WWHG�
DQG� VWDEOH� LV� HVVHQWLDO� IRU� LPSURYLQJ� WKH�GDLO\� OLYHV� DQG�
ZHOO�EHLQJ� RI� HOGHUO\� LQGLYLGXDOV�� ERWK� IXQFWLRQDOO\� DQG�
DHVWKHWLFDOO\�� 3URSHU� ¿W�� VWDELOLW\�� DQG� UHWHQWLRQ� RI� SURV-
WKHVHV�DUH�FUXFLDO��3RRUO\�¿WWHG�SURVWKHVHV�FDQ�H[DFHUEDWH�
SK\VLFDO�SDLQ�DQG�UHGXFH�2+54R/��QHFHVVLWDWLQJ�UHJXODU�
DGMXVWPHQWV�DQG�PDLQWHQDQFH�E\�SUDFWLWLRQHUV�

7KH�OLPLWDWLRQ�WKLV�VWXG\��7KH�VDPSOH�VL]H�ZDV�OLPLWHG��UH-
VWULFWLQJ� WKH�JHQHUDOL]DELOLW\�RI� WKH�¿QGLQJV� WR�D�EURDGHU�
HOGHUO\�SRSXODWLRQ��$GGLWLRQDOO\��VLQFH�WKH�VWXG\�ZDV�FRQ-
GXFWHG�LQ�D�VLQJOH�FHQWHU��LW�PD\�QRW�FDSWXUH�WKH�GLYHUVLW\�RI�
HOGHUO\�LQGLYLGXDOV�IURP�YDULRXV�UHJLRQV�RU�HQYLURQPHQWV��
7KH� FURVV�VHFWLRQDO� GHVLJQ�RI� WKH� VWXG\�SUHYHQWV� WKH� DV-
VHVVPHQW�RI�WKH�ORQJ�WHUP�HIIHFWV�RI�SURVWKHWLF�WUHDWPHQW�
RQ� RUDO� KHDOWK�UHODWHG� TXDOLW\� RI� OLIH� �2+54R/��� 'DWD�
ZHUH� FROOHFWHG� XVLQJ� WKH�2+,3���� TXHVWLRQQDLUH�� ZKLFK�
UHOLHV�RQ�VHOI�UHSRUWHG� UHVSRQVHV��SRWHQWLDOO\� LQWURGXFLQJ�
subjective bias if participants underreport or overreport 
WKHLU� H[SHULHQFHV�� :KLOH� SURVWKHWLF� XVH� ZDV� HYDOXDWHG��
WKH�VWXG\�GLG�QRW�GLIIHUHQWLDWH�EHWZHHQ�FRQYHQWLRQDO�DQG�
LPSODQW�VXSSRUWHG�SURVWKHVHV��ZKLFK�FRXOG� LQÀXHQFH� WKH�
RXWFRPHV��/DVWO\��DOWKRXJK�SV\FKRORJLFDO�GLVFRPIRUW�ZDV�
PHDVXUHG�� WKH� VWXG\� GLG� QRW� LQYHVWLJDWH� VSHFL¿F� PHQWDO�
KHDOWK� FRQGLWLRQV�� VXFK� DV� DQ[LHW\� RU� GHSUHVVLRQ�� ZKLFK�
PD\�DIIHFW�SHUFHSWLRQV�RI�RUDO�KHDOWK�
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CONCLUSION
The study demonstrated that physical pain and psycho-
ORJLFDO�GLVFRPIRUW�ZHUH�WKH�PRVW�DIIHFWHG�GRPDLQV�LQ�HO-
GHUO\� SURVWKHWLF� XVHUV�� VLJQL¿FDQWO\� LPSDFWLQJ� WKHLU� RUDO�
KHDOWK�UHODWHG� TXDOLW\� RI� OLIH� �2+54R/��� 7KH� KLJKHVW�
PHDQ� VFRUH� ZDV� IRXQG� LQ� WKH� SK\VLFDO� SDLQ� GRPDLQ� IRU�
2+,3�4�����������������LQGLFDWLQJ�GLVFRPIRUW�ZKLOH�HDW-
LQJ�� ,Q�FRQWUDVW�� WKH� ORZHVW�PHDQ� VFRUH�ZDV�REVHUYHG� LQ�
WKH�VRFLDO�GLVDELOLW\�GRPDLQ�IRU�2+,3�4������������������
UHÀHFWLQJ�ORZ�OHYHOV�RI�LUULWDELOLW\�LQ�VRFLDO�LQWHUDFWLRQV��
7KH�RYHUDOO�PHDQ�2+,3����VFRUH�ZDV����������������LQ-
GLFDWLQJ�D�PRGHUDWH�QHJDWLYH�LPSDFW�RI�RUDO�KHDOWK�RQ�WKH�
SDUWLFLSDQWV
�TXDOLW\�RI� OLIH��3RRUO\�¿WWHG�SURVWKHVHV�FRQ-
WULEXWH� WR� LQFUHDVHG� SK\VLFDO� GLVFRPIRUW�� SV\FKRORJLFDO�
GLVWUHVV��DQG�VRFLDO�LVRODWLRQ��6DWLVIDFWRU\�SURVWKHWLF�UHKD-
ELOLWDWLRQ�LV�HVVHQWLDO�QRW�RQO\�IRU�LPSURYLQJ�RUDO�IXQFWLRQ�
EXW� DOVR� IRU� HQKDQFLQJ� WKH�PHQWDO� DQG� VRFLDO�ZHOO�EHLQJ�
RI�HOGHUO\�LQGLYLGXDOV�7KHVH�¿QGLQJV�KLJKOLJKW�WKH�LPSRU-
WDQFH�RI�ERWK�SK\VLFDO�DQG�SV\FKRORJLFDO�DVSHFWV�RI�WUHDW-
PHQW�IRU�HOGHUO\�SDWLHQWV�UHTXLULQJ�SURVWKHVHV�

CLINICAL IMPLICATIONS
+ROLVWLF�7UHDWPHQW�$SSURDFK��7UHDWPHQW�SODQV�IRU�HOGHUO\�
SURVWKHWLF� XVHUV� VKRXOG� LQWHJUDWH� ERWK� SK\VLRORJLFDO� DQG�
SV\FKRORJLFDO�DVVHVVPHQWV��$GGUHVVLQJ�SV\FKRORJLFDO�GLV-
WUHVV��VXFK�DV�DQ[LHW\�RU�GHSUHVVLRQ��LV�HVVHQWLDO�WR�LPSURYH�
SDWLHQW�RXWFRPHV�

3URVWKHWLF�)LW�DQG�)XQFWLRQ��3URSHU�¿W��VWDELOLW\��DQG�UHWHQ-
WLRQ�RI�SURVWKHVHV�DUH�FUXFLDO��3RRUO\�¿WWHG�SURVWKHVHV�FDQ�
H[DFHUEDWH�SK\VLFDO�SDLQ�DQG�UHGXFH�2+54R/��QHFHVVLWDW-
LQJ�UHJXODU�DGMXVWPHQWV�DQG�PDLQWHQDQFH�E\�SUDFWLWLRQHUV�

3UHIHUHQFH� IRU� ,PSODQW�6XSSRUWHG� 3URVWKHVHV�� ,P-
SODQW�VXSSRUWHG�SURVWKHVHV��VXFK�DV�RYHUGHQWXUHV�RU�¿[HG�
SURVWKHVHV�� RIIHU� VXSHULRU� IXQFWLRQDOLW\� DQG� DHVWKHWLFV�
compared to conventional prostheses and should be con-
VLGHUHG� IRU� ORQJ�WHUP� SDWLHQW� VDWLVIDFWLRQ� DQG� TXDOLW\� RI�
OLIH�LPSURYHPHQWV�

0DQDJLQJ� ;HURVWRPLD�� 0DQDJLQJ� GU\� PRXWK� �[HURVWR-
mia) in elderly prosthetic users can enhance comfort and 
2+54R/�� 7KH� XVH� RI� VDOLYD� VXEVWLWXWHV� RU� VWLPXODQWV�
VKRXOG�EH�FRQVLGHUHG�DV�SDUW�RI�WKH�WUHDWPHQW�SODQ�

3DWLHQW�(GXFDWLRQ�DQG�6RFLDO�6XSSRUW��(GXFDWLQJ�HOGHUO\�
SDWLHQWV�RQ�RUDO�K\JLHQH��SURVWKHWLF�FDUH��DQG� WKH� LPSRU-
WDQFH�RI� UHJXODU�GHQWDO�FKHFN�XSV�FDQ�SUHYHQW�FRPSOLFD-
WLRQV��(QFRXUDJLQJ�WKH�GHYHORSPHQW�RI�VXSSRUW�QHWZRUNV�
FDQ�DOVR� LPSURYH� WKHLU�HQJDJHPHQW�ZLWK�GHQWDO�FDUH�DQG�
RYHUDOO�OLIHVW\OH�

Ethics Committee Approval
7KH�VWXG\�ZDV�DSSURYHG�E\�WKH�UHOHYDQW�LQVWLWXWLRQ�DGPL��
QLVWUDWLRQ�
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%ROXNEDVL�*��'XQGDU�1��2UDO�KHDOWK�LQ�ROGHU�DGXOWV��
FXUUHQW�LQVLJKWV�DQG�WLSV��-�*HURQWRO�*HULDWU��������
������������

2¶*RUPDQ� &��:LOOLV�$�� 2UDO� PHGLFLQH� FRQVLGHU-
DWLRQV�IRU�WKH�ROGHU�SDWLHQW��%U�'HQW�-�������������
�������

:DFKKRO]� 3$��$OH[DQGHU� 3�� ÈOYDUR�:5�� *HULDW-
ULFV�� JHURQWRORJ\� DQG� DJLQJ� FKDOOHQJHV� WR� DFKLHYH�
DGHTXDWH� RUDO� KHDOWK� IRU� ROGHU� DGXOWV� LQ� ORZ�DQG�
PLGGOH�LQFRPH�FRXQWULHV��*HULDWU�*HURQWRO�$JLQJ��
�����������������

0LFKHD�0$��%DUDKRQD�3��'UH\HU�(��5RMDV�0��&HOLV�
$��(OGHUO\��DJHLQJ�DQG�RUDO�IUDJLOLW\��-�'HQW�+HDOWK�
2UDO�'LVRUG�7KHU������������������

0XOLQDUL�6DQWRV�*��3DLQR�6DQWDQD�$��*RXYHLD�*DU-
FLDU�9��+HOHQD�7KHRGRUR�/��7KH�LPSDFW�RI�WRRWK�ORVV�
DQG�WKH�UROH�RI�LPSODQWRORJ\�LQ�WKH�HOGHUO\�SRSXOD-
WLRQ��02-�*HURQWRO�*HULDWU�����������������

6DOHP�$OIDHU�$��%DNKVK�.+��$O\DPL�,0��HW�DO��,Q-
GLFDWLRQV�� GHVLJQ� FRQVLGHUDWLRQV�� DQG� FOLQLFDO� RXW-
FRPHV�RI�LPSODQW�VXSSRUWHG�¿[HG�SURVWKHVHV��,QW�-�
&RPPXQLW\�0HG�3XEOLF�+HDOWK�������������������

)LQOD\VRQ�7/��0RVV�.��-RQHV�$��3UHLVVHU�6��:HLQ-
WUDXE� -$�� 3V\FKRVRFLDO� SUR¿OHV� RI� ROGHU� DGXOWV�
E\� GHQWLWLRQ� VWDWXV� DQG� GHQWDO� XWLOL]DWLRQ� KLVWRU\��
0HG5[LY�������������������

3DORPHU�7��5DPtUH]�9��2UWXxR�'��5HODWLRQVKLS�EH-
WZHHQ�RUDO�KHDOWK�DQG�GHSUHVVLRQ��GDWD�IURP�WKH�1D-
WLRQDO�+HDOWK�6XUYH\������������%0&�2UDO�+HDOWK��
��������������

0DQLFD�/5��GR�$PDUDO�-~QLRU�2/��)DJXQGHV�0/%��
0HQHJD]]R�*5��GR�$PDUDO�*LRUGDQL�-0��3V\FKR-
VRFLDO� DVSHFWV� DVVRFLDWHG� ZLWK� VHOI�UHSRUWHG� RUDO�
KHDOWK� LQ�%UD]LOLDQV� ROGHU� DGXOWV�� ,QW� -�'HQW�+\J��
�����������������

6HR� -��%DH�*��.LP� -��3DHQJ� -<��2UDO� KHDOWK� FDUH�
VWUDWHJ\� IRU� SV\FKLDWULF� SDWLHQWV�� 3V\FKLDWU� $QQ��
����������(������

7RSDO�5��,PSDFW�RI�PDORFFOXVLRQ�RQ�2UDO�+HDOWK�5H-
ODWHG� 4XDOLW\� RI� /LIH� �2+54R/�� XVLQJ� WKH� 2UDO�
+HDOWK�,PSDFW�3UR¿OH��2+,3������-�0HG�'HQW�,Q-
YHVWLJ�����������(�������

'HDQD� 1�� 3DUGR� <�� )HUUHU� 0�� et al.� (YDOXDWLQJ�
conceptual model measurement and psychometric 
properties of Oral health-related quality of life in-
VWUXPHQWV� DYDLODEOH� IRU� ROGHU� DGXOWV�� D� V\VWHPDWLF�
UHYLHZ��+HDOWK�4XDO�/LIH�2XWFRPHV���������������

0HQpQGH]�&��)HUHQFKLFN�(��%DUGDMt�$��0DQJLDWHUUD�
9��&XUUHQW�FKDOOHQJHV�DQG�UHVHDUFK�JDSV��(QF\FOR-
SHGLD�RI�0DODULD���������������

6X¿DZDWL�,��$PDOLD�7��'HZL�76��:LVDNVDQD�5��7KH�
DVVRFLDWLRQ�EHWZHHQ�RUDO�PXFRVDO� OHVLRQV�DQG�RUDO�
KHDOWK�UHODWHG�TXDOLW\�RI�OLIH�XVLQJ�WKH�YDOLGDWHG�,Q-
GRQHVLDQ�YHUVLRQ�RI�2+,3����DPRQJ�SHRSOH�OLYLQJ�
ZLWK� +,9�$,'6�� +,9� $,'6� �$XFNO��� ������ ����
�����

<DQJ�*+��)HQJ�<��;XH�/�;��et al. Factorial struc-
WXUH� DQG� PHDVXUHPHQW� LQYDULDQFH� RI� WKH� &KLQHVH�
YHUVLRQ�RI�WKH�2UDO�+HDOWK�,PSDFW�3UR¿OH����DPRQJ�
FOLQLFDO� SRSXODWLRQV� DQG� QRQ�FOLQLFDO� SRSXODWLRQV��
HYLGHQFH�IRU�SXEOLF�RUDO�LQYHVWLJDWLRQV��%0&�2UDO�
+HDOWK����������������

$O� 6KDPPDU\� 1+�� ([SORULQJ� WKH� LPSDFW� RI� RUDO�
KHDOWK� RQ� WKH� TXDOLW\� RI� OLIH� LQ� ROGHU� SDWLHQWV�� D�
FURVV�VHFWLRQDO�VWXG\��%'-�2SHQ���������������

0RXUD� 5DPRV� 2$��$OPHQGUD� 5RGULJXHV� *RPHV�
0-��1XQHV�3RUWXJXrV�*DOYmR�$0��6D~GH�RUDO�HP�
LGRVRV��UHODomR�FRP�D�TXDOLGDGH�GH�YLGD��6D÷OÕN�$N-
DGHPLVL�.DVWDPRQX����������������

%DOOHVWHURV�-��6DOD]DU�-��5XHGD�-5��'LPHQVLRQDOLW\�
DQG�LWHP�FKDUDFWHULVWLFV�RI�WKH����LWHP�2UDO�+HDOWK�
,PSDFW� 3UR¿OH� �2+,3�� LQ� 6SDQLVK� SDWLHQWV� XQGHU-
JRLQJ�SURVWKHWLF�WUHDWPHQWV��5HVHDUFK�6TXDUH�3ODW-
IRUP�������

'HPDUFKL�/6��9RJHO�07��+DXEHUW�*��5LJR�/��,P-
SDFW�RI�;HURVWRPLD�DQG�WKH�XVH�RI�GHQWDO�SURVWKHVLV�
RQ� WKH� TXDOLW\� RI� OLIH� RI� HOGHUO\�� D� FURVV�VHFWLRQDO�
VWXG\��%UD]�-�2UDO�6FL������������������

6LOYD�0$��%DWLVWD�$8'��$EUHX�0+1*��et al. Im-
SDFW�RQ�WKH�TXDOLW\�RI�OLIH�RI�ROGHU�DGXOWV�ZKR�XVH�LQ-
DGHTXDWH�GHQWDO�SURVWKHVHV��D�FURVV�VHFWLRQDO�VWXG\��
3HVTXL�%UDV�2GRQWRSHGLDWULD�&OLQ�,QWHJU������������
(�����

0DQIUHGLQL�0��3HOOHJULQL�0��5LJRQL�0��et al. Oral 
health-related quality of life in implant-supported 
UHKDELOLWDWLRQV�� D� SURVSHFWLYH� VLQJOH�FHQWHU� REVHU-
YDWLRQDO�FRKRUW�VWXG\��%0&�2UDO�+HDOWK������������
����

0HGHLURV�00'��3LQKHLUR��0$��)LJXHUHGR�20&��et 
al. Oral health-related quality of life of older adults 
OLYLQJ�LQ�ORQJ�WHUP�FDUH�IDFLOLWLHV�DQG�LWV�DVVRFLDWLRQ�
ZLWK� GHQWDO� SURVWKHVLV� XVH� DQG� FRQGLWLRQ�� *HULDWU�
*HURQWRO�$JLQJ������������(��������
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&HUDXOR�6��&DFFLDQLJD�3��&DVWR�&��&HUDXOR�,��&DF-
FLDQLJD�*��'HQWDO�SURVWKHWLF�UHKDELOLWDWLRQ�LQWHUYHQ-
WLRQV�LQ�HOGHUO\�SDWLHQWV�KRVSLWDOL]HG�LQ�WKH�QXUVLQJ�
KRPHV� RI� WKH� /RPEDUG\� UHJLRQ�� D� UHWURVSHFWLYH�
VWXG\��+HDOWKFDUH��%DVHO������������������

7HFKDSLURRQWRQJ� 6�� /LPSXDQJWKLS� 1�� 7XPUDVYLQ�
:��6LURWDPDUDW�-��7KH�LPSDFW�RI�SRRU�GHQWDO�VWDWXV�
and removable dental prosthesis quality on body 
FRPSRVLWLRQ�� PDVWLFDWRU\� SHUIRUPDQFH� DQG� RUDO�
KHDOWK�UHODWHG�TXDOLW\�RI�OLIH��D�FURVV�VHFWLRQDO�VWXG\�
LQ�ROGHU�DGXOWV��%0&�2UDO�+HDOWK����������������

:DMHHKD��5L]ZDQ�%��)DWLPD�$��et al.�$VVHVVLQJ�WKH�
TXDOLW\�RI�OLIH�DPRQJ�ROGHU�DGXOWV�KDYLQJ�RUDO�KHDOWK�
SUREOHPV��3DN�%LR0HG�-�����������������

6DOLP�5��,PSDFW�RI�RUDO�GLVHDVHV�RQ�RUDO�KHDOWK�UH-
ODWHG�TXDOLW\�RI� OLIH� DPRQJ�ROGHU�SHRSOH�� ,QGLDQ� -�
'HQW�6FL�����������������

9LQLWD�0DU\�$��.HVDYDQ�5��9LGK\DUHNKD�8��et al. 
3HUVSHFWLYH� RI� JHULDWULF� SDWLHQW� DERXW� LPSDFW� RI�
RUDO�KHDOWK�RQ�JHQHUDO�KHDOWK�DQG�RUDO�KHDOWK�UHODW-
HG�TXDOLW\�RI�OLIH��D�VXUYH\��,QW�-�$SSOLHG�'HQW�6FL��
����������������

0DOHNSRXU�S��'HYLQH�$��'DUH�-��&RVWHOOR�/��,QYHV-
WLJDWLQJ�WKH�SHUVSHFWLYHV�RI�ROGHU�DGXOWV�LQ�UHVLGHQ-
WLDO�DJHG�FDUH�RQ�RUDO�KHDOWK�UHODWHG�TXDOLW\�RI�OLIH���
*HURGRQWRO�������������������

GH�2OLYHLUD�(6��GD�6LOYD�-39��'RXJODV�GH�2OLYHLUD�
':��et al.�,QÀXHQFH�RI�GHQWDO�WUHDWPHQW�RQ�TXDOLW\�
of life and self-esteem of hemodialysis-therapy pa-
WLHQWV��5HY�(VWRPDWRO������������������

4XLQWDQD�=-��*UDX�/HyQ�,%��)UyPHWD�50��'tD]�0-��
3pUH]�(7��,PSDFWR�GH�OD�UHKDELOLWDFLyQ�SURWpVLFD�HQ�
la calidad de vida relacionada con salud bucal en 
DGXOWRV�PD\RUHV��0HGL6XU�������������������

ĩHJRWD�$��3DSLHU]�8��'XGNR�$��.áRVHN�6��DVVHVV-
ment of the severity of depressive symptoms in 
SDWLHQWV�RYHU����\HDUV�RI�DJH�XVLQJ�UHPRYDEOH�GHQ-
WXUHV��-�+HDOWK�6WXG\�0HG����������������

.DPUDQ�0��0XPWD]� 1�� 6DTXODLQ� *��$PDOJDPD-
WLRQ�RI� VHOI�HVWHHP��GHSUHVVLRQ�� DQ[LHW\�DQG�VWUHVV�
DPRQJ� SURVWKHVLV� XVHUV�� -� 3DN�0HG�$VVRF�� ������
����������

%XUGHQ�1��6LPSVRQ�-��0XUUD\�&��2YHUWRQ�3*��3RZ-
HOO� 3$�� 3URVWKHVLV� XVH� LV� DVVRFLDWHG� ZLWK� UHGXFHG�
SK\VLFDO� VHOI�GLVJXVW� LQ� OLPE� DPSXWHHV��%RG\� ,P-
DJH������������������

3LQH�16��3LQH�.5��'HSUHVVLRQ��DQ[LHW\�DQG�VWUHVV�
LQGLFDWRUV�IRU�SURVWKHWLF�H\H�ZHDUHUV��&OLQ�2SKWKDO-
PRO�����������������

.DEEDUDK�$-��6RFLDO�LQFOXVLRQ�DQG�RUDO�KHDOWK�LQ�HO-
GHUO\�&DQDGLDQ�SRSXODWLRQ��7KHVLV�������

:HEHU�6��+DKQHO�6��1LWVFKNH�,��6FKLHU]�2��5DXFK�$��
2OGHU�VHQLRUV�GXULQJ�WKH�&29,'����SDQGHPLF�VR-
FLDO�VXSSRUW�DQG�RUDO�KHDOWK�UHODWHG�TXDOLW\�RI� OLIH��
+HDOWKFDUH��%DVHO����������������

%XOJDUHOOL�$)��=DFKDULDV�)&0��0HVWULQHU�6)��3LQ-
WR� ,&��$� SRVWPRGHUQ� SHUVSHFWLYH� UHJDUGLQJ� ROGHU�
DGXOWV¶� RUDO� KHDOWK�� &LHQ� 6DXGH� &ROHW�� ������ ����
������

+DUGJUDYHV� 9�� 2OGHU� DGXOWV¶� H[SHFWDWLRQV�� DQG�
NQRZOHGJH�RI�RUDO�KHDOWK�LVVXHV��D�VWXG\�RI�$UNDQVDV�
VHQLRUV��*UDGXDWH�7KHVHV�DQG�'LVVHUWDWLRQV�������

)DXONV� '�� 2UDO� KHDOWK� LQHTXDOLWLHV� DQG� GLVDELOLW\��
FORVLQJ�WKH�JDS��&RPPXQLW\�'HQW�2UDO�(SLGHPLRO��
����������������

6DOYDGRU�60��7RDVVL�5)&��2UDO�KHDOWK�VHOI�SHUFHS-
WLRQ��SK\VLFDO��VRFLDO�DQG�FXOWXUDO�H[SUHVVLRQV�RI�D�
ERG\�LQ�LQWHUDFWLRQ�ZLWK�WKH�ZRUOG��3K\V�5HY�6D~GH�
&ROHW������������(�������

)XUQHU�-��5HFRYHULQJ�WKH�VRFLDO�LQWHUSUHWDWLRQ�RI�GLV-
DELOLW\��'LVDELO�6RF��������������������

+DQXOtNRYi� $�� 'R� IDFHV� VSHDN� YROXPHV"� 6RFLDO�
H[SHFWDWLRQV�LQ�VSHHFK�FRPSUHKHQVLRQ�DQG�HYDOXD-
WLRQ�DFURVV�WKUHH�DJH�JURXSV��3/R6�2QH������������
(�������

/LQQ�77��.KDRKRHQ�$��7KX�.0��5XQJVL\DNXOO� 3��
Oral-health-related quality of life in elderly edentu-
ORXV�SDWLHQWV�ZLWK�IXOO�DUFK�UHKDELOLWDWLRQ�WUHDWPHQWV��
D�V\VWHPDWLF�UHYLHZ��-�&OLQ�0HG���������������

$OLPRUDGL�=��-DIDUL�(��5RVKDQGHO�=��3RWHQ]D�01��
/LQ�&<��3DNSRXU�$+��0HWD�DQDO\VLV�ZLWK�V\VWHP-
DWLF�UHYLHZ�WR�V\QWKHVL]H�DVVRFLDWLRQV�EHWZHHQ�RUDO�
KHDOWK�UHODWHG�TXDOLW\�RI�OLIH�DQG�DQ[LHW\�DQG�GHSUHV-
VLRQ��%'-�2SHQ��������������

/LX�)��6RQJ�6��<H�;��et al. Oral health-related mul-
tiple outcomes of holistic health in elderly indi-
YLGXDOV��DQ�XPEUHOOD�UHYLHZ�RI�V\VWHPDWLF�UHYLHZV�
DQG�PHWD�DQDO\VHV��)URQW�3XEOLF�+HDOWK������������
��������

'HPDUFKL�/6��9RJHO�07��+DXEHUW�*��5LJR�/��,P-
SDFW�RI�;HURVWRPLD�DQG�WKH�XVH�RI�GHQWDO�SURVWKHVLV�
RQ� WKH� TXDOLW\� RI� OLIH� RI� HOGHUO\�� D� FURVV�VHFWLRQDO�
VWXG\��%UD]�-�2UDO�6FL������������(�������
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Evaluation of the Quality, Reliability 
and Usability of YouTube about 
‘Guided Tissue Regeneration’

<RXWXEH¶GDNL�µ<|QOHQGLULOPLú�'RNX�
5HMHQHUDV\RQX¶�LOH�øOJLOL�9LGHRODUÕQ�
.DOLWHVLQLQ��*�YHQLOLUOL÷LQLQ�YH�
.XOODQÕODELOLUOL÷LQLQ�'H÷HUOHQGLULOPHVL

ABSTRACT
Objectives
The aim of this study was to evaluate the quality, reliability and usability in student 
education of videos on YouTube about Guided Tissue Regeneration (GTR).

Materials and Methods
7KH�<RX7XEH�SODWIRUP�ZDV�VHDUFKHG�RQ����-XO\������XVLQJ�WKH�WHUP�*75��7KH�¿UVW�
500 videos were initially evaluated, and 131 videos were included in the study. For 
all videos, the duration of the video, total number of views, number of likes and dis-
likes, the number of streams to date since the time of upload, the source of uploads, 
and the subject of the video were recorded. The viewer interaction index, video pow-
er index, and view rate were calculated. The Global Quality Scale (GQS) was used to 
HYDOXDWH�WKH�TXDOLW\�RI�WKH�YLGHRV��DQG�WKH�0RGL¿HG�',6&(51�WRRO�DQG�8VHIXOQHVV�
Scores were analyzed to evaluate reliability.

Results
6WDWLVWLFDOO\� VLJQL¿FDQW�� SRVLWLYH� UHODWLRQVKLSV�ZHUH� IRXQG�EHWZHHQ� WKH�QXPEHU�RI�
YLHZV��QXPEHU�RI�OLNHV��QXPEHU�RI�IROORZHUV��YLGHR�GXUDWLRQ��DQG�*46��6LJQL¿FDQW��
SRVLWLYH� UHODWLRQVKLSV�ZHUH� IRXQG�EHWZHHQ�',6&(51�DQG�8VHIXOQHVV�6FRUHV� DQG�
YLGHR�GXUDWLRQ��1R�VWDWLVWLFDOO\�VLJQL¿FDQW�UHODWLRQVKLSV�ZHUH�IRXQG�EHWZHHQ�WKH�YLG-
HR�XSORDG�VRXUFH�DQG�WKH�*46��8VHIXOQHVV�DQG�',6&(51�VFRUHV�

Conclusion
,W�ZDV�REVHUYHG�WKDW�YLGHRV�DERXW�*75�RQ�<RX7XEH�DUH�QRW�RI�VXI¿FLHQW�TXDOLW\�DQG�
reliability for the education of dentistry students or for patient information. Students 
and patients should be made aware that not all information they obtain from online 
video sources is completely accurate.
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ÖZ
Amaç 
dDOÕúPDPÕ]GD� <RX7XEH� GHNL� µ<|QOHQGLULOPLú� 'RNX� 5H-
MHQHUDV\RQX¶�LOH�LOJLOL�YLGHRODUÕQ�NDOLWHVLQL��J�YHQLOLUOL÷LQL�
YH�|÷UHQFL�H÷LWLPLQGH�NXOODQÕODELOLUOL÷LQL�GH÷HUOHQGLUPH\L�
DPDoODGÕN�

Gereç ve Yöntemler
dDOÕúPDPÕ]GD����7HPPX]�����¶�WH�

<|QOHQGLULOPLú�'RNX�
5HMHQDUDV\RQX

� DUDPD� WHULPL� NXOODQÕODUDN� � �<RX7XEH
GD�
ELU� DUDPD� \DSÕOGÕ�� øON� ���� YLGHR� |Q� GH÷HUOHQGLUPH\H�
DOÕQGÕ�YH�����YLGHR�oDOÕúPD\D�GDKLO�HGLOGL���7�P�YLGHRODU�
LoLQ� YLGHRQXQ� V�UHVL�� WRSODP�J|U�QW�OHPH� VD\ÕVÕ�� EH÷HQL�
YH� EH÷HQPHPH� VD\ÕVÕ�� \�NOHPH� ]DPDQÕQGD� EXJ�QH� ND-
GDU� JHoHQ� V�U��� \�NOHPH� ND\QD÷Õ� YH� YLGHRQXQ� NRQXVX�
ND\GHGLOGL�� ø]OH\LFL� HWNLOHúLP� HQGHNVL�� YLGHR� J�o� LQGHN-
VL� YH� J|U�QW�OHPH� RUDQÕ� KHVDSODQGÕ�� 9LGHRODUÕQ� NDOLWHVL�
GH÷HUOHQGLUPHN�LoLQ�.�UHVHO�.DOLWH�gOoH÷L��*46���J�YH-
QLOLUOL÷LQL� GH÷HUOHQGLUPHN� LoLQ� 'H÷LúWLULOPLú� ',6&(51�
DUDFÕ�YH�)D\GDOÕOÕN�3XDQODUÕ�DQDOL]�HGLOGL�

Bulgular
*|U�QW�OHQPH�VD\ÕVÕ��EH÷HQL�VD\ÕVÕ�� WDNLSoL� VD\ÕVÕ��YLGHR�
V�UHVL��LOH�*46�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ��SR]L-
WLI� \|QO�� LOLúNLOHU� EXOXQPXúWXU�� ',6&(51� YH�<DUDUOÕOÕN�
3XDQÕ�LOH�YLGHR�V�UHVL�DUDVÕQGD�RODUDN�DQODPOÕ��SR]LWLI�\|Q-
O��LOLúNLOHU�J|U�OG���9LGHR�\�NOHPH�ND\QD÷Õ�LOH�*46��8VH-
IXOQHVV�YH�',6&(51�6FRUODUÕ�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�LOLúNLOHU�HOGH�HGLOPHPLúWLU��

Sonuç
<RX7XEH¶�GDNL�<'5�YLGHRODUÕQÕQ�LoHUL÷LQLQ�GLú�KHNLPOL÷L�
|÷UHQFLOHULQLQ�H÷LWLPL�YH�KDVWD�ELOJLOHQGLULOPHVL�LoLQ�\HWHU-
OL�NDOLWH�YH�J�YHQLOLUOL÷H�VDKLS�ROPDGÕ÷Õ�J|]OHPOHQPLúWLU��
g÷UHQFLOHUH�YH�KDVWDODUD�oHYULPLoL�YLGHR�ND\QDNODUÕQGDQ�
HOGH� HWWLNOHUL� W�P� ELOJLOHULQ� WDPDPHQ� GR÷UX� ROPDGÕ÷Õ�
NRQXVXQGD�IDUNÕQGDOÕN�ND]DQGÕUÕOPDOÕGÕU�

Anahtar Sözcükler
<|QOHQGLUPLú� GRNX� UHMHQHUDV\RQX�� *46�� ',6&(51��
<DUDUOÕOÕN�SXDQÕ��<RXWXEH

INTRODUCTION
5HJHQHUDWLRQ� LV�GH¿QHG�DV�D�ELRSK\VLRORJLFDO�SURFHVV� LQ�
which tissues regain function and structure like the origi-
QDO�IRUP������,Q�WKH�SHULRGRQWDO�WLVVXH�UHJHQHUDWLRQ�SURFH-
dure, placement of material functioning as a barrier over 
the defect prevents entry of the gingival connective tissue 
cells to the defect area and thus, it is aimed to obtain pro-
liferation of cells organized from the periodontal ligament. 
Guided tissue regeneration (GTR) is currently accepted as 
an effective regeneration technique for periodontal tis-
sues (2,3).  Guided bone regeneration (GBR) is a surgical 
technique that provides new bone formation using barrier 
PHPEUDQHV��,W�KDV�EHHQ�UHSRUWHG�WKDW�WKH�PLJUDWLRQ�RI�GLI-
ferent cells to the wound region in the repair process of 
bone defects with this technique can be prevented with 
the use of a mechanical barrier (4,5). Therefore, the aim of 
GBR is to prevent the migration of non-osteogenic cells 
�HSLWKHOLDO�FHOOV�DQG�¿EUREODVWV��WR�WKH�GHIHFW�UHJLRQ��DQG�
obtain proliferation within the defect of osteoprogenitor 
cells, which show a slower migration capacity (6,7). The 
basic biology in this technique of bone regeneration has 
allowed it within a short time to take a place among the 
bone regeneration techniques of maxillofacial, implantol-
ogy, and regenerative periodontal surgery (1). 

,Q� WKH� SDVW�� PRVW� SHRSOH� REWDLQHG� PHGLFDO� LQIRUPDWLRQ�
that they needed about any health-related complaint or 
symptom from healthcare providers. However, with the 
GHYHORSPHQWV� DQG� VSUHDG� RI� WKH� ,QWHUQHW�� PDQ\� SHRSOH�
QRZ� XVH� ,QWHUQHW�EDVHG� FRPPXQLFDWLRQ� UHVRXUFHV� WR� DF-
FHVV�KHDOWK�UHODWHG�LQIRUPDWLRQ������7KH�VLJQL¿FDQW�H[WHQW�
RI�WKH�ZLGHVSUHDG�XVH�DQG�IUHH�DFFHVVLELOLW\�RI�WKH�,QWHUQHW�
has increased the desire of people to obtain information 
on their own at the expense of face-to-face professional 
consultations.8 YouTube is an extremely popular website, 
which can be easily accessed and on which thousands of 
new videos are uploaded each day, and millions of videos 
are watched each day (10,11). As one of the most popu-
lar and dynamic video platforms by far, YouTube offers 
HYHU\ERG\� WKH� IUHHGRP� WR� SXEOLVK� YLGHRV�� ,W� FXUUHQWO\�
contains millions of different videos from music videos 
to video blogs and from original videos to educational 
YLGHRV��9LGHRV� FDQ� EH� XSORDGHG� WR�<RX7XEH� GLUHFWO\� E\�
individuals. The site presents users with great freedom in 
terms of uploading videos, commenting, and sharing (12). 
However, YouTube was established for entertainment and 
social purposes, not for patient and student education, and 
there is still no effective control mechanism for health ed-
ucation (13). YouTube videos do not undergo peer evalu-
DWLRQ�DQG�WKHUHIRUH��,QWHUQHW�XVHUV�VHDUFKLQJ�<RX7XEH�IRU�
health information can encounter incorrect and potentially 
misleading content. Many studies have evaluated You-
Tube content from various medical and dentistry perspec-
WLYHV�DQG�WKHUH�KDV�EHHQ�UHSRUWHG�WR�EH�VLJQL¿FDQW�KHWHUR-
geneity in the quality of the information provided (14-21).  
Although there are studies in the literature that have eval-
uated the quality of some health practices presented on 
YouTube, to the best of our knowledge there has been no 
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previous study that has evaluated the quality of videos re-
lated to GTR on YouTube. Therefore, the aim of this study 
was to evaluate the quality, reliability and usability in stu-
dent education of videos on YouTube about�µ*XLGHG�7LV-
VXH�5HJHQHUDWLRQ¶��2XU�QXOO�K\SRWKHVLV�ZDV�WKDW�WKH�FKDU-
acteristics of the uploader have no effect on the quality of 
the information in the video content.

MATERIALS AND METHODS
This was a cross-sectional study analyzing the educational 
content of videos on the YouTube platform. As no human 
RU�DQLPDO�VXEMHFWV�ZHUH�XVHG��(WKLFV�&RPPLWWHH�DSSURYDO�
ZDV�QRW�UHTXLUHG��1R�SDWLHQW�LQIRUPDWLRQ�ZDV�XVHG�LQ�WKH�
study, so there was no requirement for patient informed 
consent. 

Sample size calculation 
7KH� VDPSOH� VL]H� ZDV� FDOFXODWHG� XVLQJ�*
3RZHU� ��������
DQDO\VLV� SURJUDP� �+HLQULFK�+HLQH�8QLYHUVLWDW� '�VVHO-
dorf, Germany). With an alpha type 1 error of 0.05, a study 
SRZHU�RI������DQG�DQ�HIIHFW�VL]H�RI�������WKH�PLQLPXP�UH-
TXLUHG�VDPSOH�VL]H�ZDV�FDOFXODWHG�WR�EH�����,Q�RXU�VWXG\��D�
total of 131 videos were included following the screening 
of 500 videos.

Study design
2Q����-XO\�������D�VHDUFK�ZDV�PDGH�RI�<RX7XEH�XVLQJ�WKH�
English language search term, Guided Tissue Regenera-
tion. To collect accurate data, a new YouTube user account 
was set up without any search history or saved videos. 
8VLQJ� WKH�GHIDXOW� VHWWLQJV�RQ�<RX7XEH�DQG�QR�¿OWHU� �WKH�
RQO\�GHIDXOW�VHWWLQJ�¿OWHU�ZDV�IRU�UHOHYDQFH���WKH�¿UVW�����
videos were screened, and the relevant videos were saved 
to the playlist.

7KH�VWXG\�H[FOXVLRQ�FULWHULD�ZHUH�GH¿QHG�DV�YLGHRV�ZLWK�
no sound and/or subtitles, videos shorter than 1 minute in 
length, those that were not in English, that were not rele-
vant to the subject and/or that explained a different pro-
cedure, repeated videos, and those which were advertise-
ments and/or introductory for the video uploader for the 
purpose of likes. After the examination of these videos ac-
FHVVLEOH�WR�HYHU\RQH������YLGHRV�ZHUH�H[FOXGHG�LQ�DFFRU-
dance with the study exclusion criteria. The remaining 131 
videos were included in the study, were re-evaluated when 
necessary, and recorded on a document (Supplement 1). 
7KH�ÀRZFKDUW�RI�WKH�VHDUFK�VWUDWHJ\�LV�VKRZQ�LQ�)LJXUH����

A record was made for each video of the duration (min-
utes), total number of views, number of likes and dislikes, 
the time since upload, source of upload, and the video 
subject. The source of the video upload was separated as 
physicians and non-physicians. The subjects of the videos 
were recorded as guided tissue regeneration, guided bone 
regeneration, and socket protection. The viewer interac-
tion index (22), video power index (23), and view rates 
(22) were calculated using the formulas below. 

��,QWHUDFWLRQ�,QGH[� �OLNHV�GLVOLNHV�YLHZV�[�����
��9LGHR�3RZHU�,QGH[� ��OLNHV�UDWH�[�YLHZV�UDWH�����
��9LHZ�UDWH� �YLHZV�QXPEHU�RI�GD\V�VLQFH�XSORDG�[�����
7R�HYDOXDWH�WKH�UHOLDELOLW\�RI�WKH�YLGHRV��WKH�PRGL¿HG�YHU-
VLRQ�RI�WKH�',6&(51�WRRO��GHYHORSHG�E\�&KDUQRFN�HW�DO���
ZDV� XVHG�� ����� 7KH� PRGL¿HG� ',6&(51� UHOLDELOLW\� WRRO�
FRQVLVWV�RI���LWHPV�ZLWK�D�<HV�RU�1R�UHVSRQVH��(DFK�<HV�LV�
VFRUHG�DV���SRLQW�DQG�HDFK�1R�DV���SRLQWV��WR�JLYH�D�WRWDO�
score in the range of 0-5 points. Higher points indicate 
higher reliability.

Fig. 1. Flowchart of the search strategy
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GQS was used to evaluate the quality of information pro-
vided, the quality of the video, accessibility of the infor-
PDWLRQ��DQG�WKH�EHQH¿W�WR�SDWLHQWV�������7KH�FRQWHQW�TXDO-
ity is scored from 1-5, with a score of 5 points indicating 
the highest quality. More information about the GQS sys-
tem is shown in Figure 2. 

Fig 2. Global Quality Scale (GQS)

The Usefulness for Students Score (26) of YouTube vid-
HRV� ZDV� HYDOXDWHG� XQGHU� �� KHDGLQJV� RI� 'H¿QLWLRQ�� ,Q-
GLFDWLRQV�� &RQWUD�LQGLFDWLRQV�� $GYDQWDJHV�� 3URFHGXUH�
$SSOLHG�� &RPSOLFDWLRQV�� 3RVWRSHUDWLYH�� 3URJQRVLV� DQG�
Survival, with content for each scored as 1 point to give a 
total score in the range of 0-8 points. A score of 0-2 points 
is interpreted as misleading and weak video content (1) 
not including information about the 8 areas evaluated. A 
score of 3-5 points is interpreted as a moderate level (2) 
JLYLQJ�D�SRVLWLYH�PHVVDJH�DERXW�*75�EXW� LQVXI¿FLHQW� LQ�
some areas. A score of 6-8 points indicates excellent (3) 
video content providing students with detailed, valid, and 
accurate information.

The Usefulness points were determined according to the 
TXDOLW\�DQG�ÀRZ�RI�WKH�FRQWHQW�
Weak (1): SRRU�TXDOLW\��ZHDN�ÀRZ��PLVVLQJ�DQG� LQVXI¿-
cient information.
Moderate (2): PRGHUDWH�TXDOLW\��LQVXI¿FLHQW�ÀRZ��LQVXI¿-
cient information about the content.
Excellent (3): H[FHOOHQW�TXDOLW\�DQG�ÀRZ��FRPSUHKHQVLYH�
and very useful information. 

7KH�DFFXUDF\�RI�VFLHQWL¿F�LQIRUPDWLRQ�ZDV�HYDOXDWHG�DF-
FRUGLQJ�WR�WKH�$PHULFDQ�3HULRGRQWRORJ\�$FDGHP\�DQG�WKH�
(XURSHDQ�3HULRGRQWRORJ\�)HGHUDWLRQ�&RQVHQVXV�5HSRUWV�
and was explained with reference to the literature. The 
YLGHRV�ZHUH�HYDOXDWHG�E\���SHULRGRQWRORJLVWV��(%��(dg���
'LVDJUHHPHQWV�EHWZHHQ�WKH�SHULRGRQWRORJLVWV�LQ�WKH�VFRU-
ing of a video were resolved by discussing with reference 
to literature until consensus was reached. Each author in-
dependently performed the evaluation, and their scores 
were subsequently analyzed for interrater reliability using 
&RKHQ
V�NDSSD�VWDWLVWLFV��7KH�DQDO\VLV�UHYHDOHG�VXEVWDQWLDO�
DJUHHPHQW�EHWZHHQ�WKH�DXWKRUV��ZLWK�NDSSD�FRHI¿FLHQWV�RI�
������IRU�WKH�*46��������IRU�WKH�',6&(51��DQG�������IRU�
the Usefulness scores.

Statistical analysis

'DWD� REWDLQHG� LQ� WKH� VWXG\� ZHUH� DQDO\]HG� VWDWLVWLFDOO\�
XVLQJ� ,%0�6366� YQ�� ��� VRIWZDUH�� 'HVFULSWLYH� VWDWLVWLFV�
ZHUH�VWDWHG�DV�PHDQ���VWDQGDUG�GHYLDWLRQ��6'���PHGLDQ��
minimum and maximum values for continuous variables 
DQG� DV� QXPEHU� �Q�� DQG� SHUFHQWDJH� ���� IRU� FDWHJRULFDO�
YDULDEOHV��&RQIRUPLW\�RI� WKH� GDWD� WR� QRUPDO� GLVWULEXWLRQ�
ZDV�DVVHVVHG�ZLWK�WKH�6KDSLUR�:LON�WHVW��,Q�FRPSDULVRQV�
of three or more independent groups of data not show-
ing normal distribution, the Kruskal Wallis test was used. 
To determine from which group a difference originated, 
SRVW�KRF�FRUUHFWHG�%RQIHUURQL� WHVWV�ZHUH� DSSOLHG�� ,Q� WKH�
examination of relationships between continuous mea-
surements not showing normal distribution, Spearman 
correlation analysis was applied. Kendal’s Tau correlation 
analysis was used in the examinations of relationships 
EHWZHHQ�VHTXHQWLDO�DQG�FRQWLQXRXV�PHDVXUHPHQWV��,Q�WKH�
evaluation of relationships between categorical variables, 
WKH� 3HDUVRQ� &KL�VTXDUH� WHVW� ZDV� XVHG� ZKHQ� WKH� VDPSOH�
size assumption was met (expected value >5). The value 
of 3��������ZDV�DFFHSWHG�DV�VWDWLVWLFDOO\�VLJQL¿FDQW��

RESULTS
The data of the descriptive characteristics of the videos in-
cluded in the study are shown in Table 1. The relationships 
EHWZHHQ�*46��8VHIXOQHVV��DQG�',6&(51�VFRUHV�DQG�WKH�
video characteristics are shown in Table 2. 

$�VWDWLVWLFDOO\� VLJQL¿FDQW�� SRVLWLYH�� DQG� ORZ�OHYHO� FRUUHOD-
tion was determined between the number of views, number 
of likes, number of followers, video duration, viewing rate, 
DQG� YLGHR� SRZHU� LQGH[� DQG� WKH� *46� �U ������� U �������
U �������U �������U �������U �������UHVSHFWLYHO\��S��������
The relationship between the Usefulness points and the 
number of followers and the video duration was deter-
PLQHG�WR�EH�VWDWLVWLFDOO\�VLJQL¿FDQW��SRVLWLYH��DQG�ORZ�OHYHO�
�U ������� U ������� UHVSHFWLYHO\��  3�< 0.05). A statistically 
VLJQL¿FDQW�� SRVLWLYH�� DQG� ORZ�OHYHO� FRUUHODWLRQ�ZDV� GHWHU-
PLQHG�EHWZHHQ�WKH�',6&(51�VFRUH�DQG�WKH�QXPEHU�RI�IRO-
ORZHUV�DQG�YLGHR�GXUDWLRQ��U �������U �������UHVSHFWLYHO\��
P < 0.05).

The correlations between the video characteristics are 
VKRZQ�LQ�7DEOH����$�VWDWLVWLFDOO\�VLJQL¿FDQW��SRVLWLYH��PRG-
erate-high level relationship was determined between the 
number of views and the number of likes, number of dis-
likes, number of followers, viewing rate and video power 
LQGH[� �U ������� U ������� U ������� U ������� U ������� UH-
spectively,  3����������$�VWDWLVWLFDOO\� VLJQL¿FDQW��SRVLWLYH��
high-level relationship was determined between the view-
LQJ�UDWH�DQG�WKH�YLGHR�SRZHU�LQGH[��U ������� 3�< 0.05). 

The video characteristics according to the video upload 
source are shown in Table 4. There was no statistical sig-
QL¿FDQFH�EHWZHHQ�WKH�YLGHR�FKDUDFWHULVWLFV�DFFRUGLQJ�WR�WKH�
video upload source ( 3�> 0.05). The distributions and re-
ODWLRQVKLSV�EHWZHHQ�WKH�*46��8VHIXOQHVV��DQG�',6&(51�
scores of the videos according to the upload source are 
shown in Table 5. 
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Table 1. 'LVWULEXWLRQ�RI�YLGHRV�DFFRUGLQJ�WR�WKHLU�GHVFULSWLYH�IHDWXUHV

Table 2: 5HODWLRQVKLSV�EHWZHHQ�*46��8VHIXOQHVV�DQG�',6&(51�VFRUHV�DQG�YLGHR�IHDWXUHV
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1R�VWDWLVWLFDOO\�VLJQL¿FDQW�UHODWLRQVKLSV�ZHUH�GHWHUPLQHG�
between the video upload source and the GQS, Useful-
QHVV��DQG�',6&(51�VFRUHV�� 3�> 0.05). 

The distribution of video characteristics according to GQS 
VFRUHV�LV�VKRZQ�LQ�7DEOH�����6WDWLVWLFDOO\�VLJQL¿FDQW�GLIIHU-
ences were determined in the number of views, number 
of likes, number of followers, video duration, viewing 
rate, and video power index according to GQS scores (3�
< 0.05). The number of views and number of followers of 
YLGHRV�ZLWK�D�VFRUH�RI���SRLQWV�ZHUH�IRXQG�WR�EH�VLJQL¿-
cantly higher than those of videos with a score of 1 point 
�S ������� S �������� 7KH� YLHZLQJ� UDWH� DQG� YLGHR� SRZHU�

LQGH[� VFRUHV� ZHUH� VLJQL¿FDQWO\� KLJKHU� LQ� YLGHRV� ZLWK� D�
VFRUH�RI���WKDQ�LQ�WKRVH�ZLWK�D�VFRUH�RI���SRLQW��S �������
S ��������

The distribution of video characteristics according to Use-
IXOQHVV�VFRUHV�LV�VKRZQ�LQ�7DEOH����6WDWLVWLFDOO\�VLJQL¿FDQW�
differences were determined in the number of followers 
and video duration according to the Usefulness scores 
(3�< 0.05). The number of followers of videos with an 
excellent Usefulness score was found to be statistically 
VLJQL¿FDQWO\�KLJKHU� WKDQ� WKDW� RI� YLGHRV�ZLWK� D�PRGHUDWH�
8VHIXOQHVV�VFRUH��S ��������DQG�RI�YLGHRV�ZLWK�D�SRRU�DQG�
PRGHUDWH�8VHIXOQHVV�VFRUH��S �������S ��������

Table 3. Relationships between video features

Table 4. 'LVWULEXWLRQ�DQG�FRPSDULVRQ�RI�UHOHYDQW�IHDWXUHV�RI�YLGHRV�DFFRUGLQJ�WR�YLGHR�XSORDG�VRXUFH
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7KH�GLVWULEXWLRQ�RI�YLGHR�FKDUDFWHULVWLFV�DFFRUGLQJ�WR�',6-
&(51�VFRUHV�LV�VKRZQ�LQ�7DEOH����6WDWLVWLFDOO\�VLJQL¿FDQW�
differences were determined in video duration according 
WR� WKH�',6&(51�VFRUHV�� 3�< 0.05). The video duration 

ZDV�GHWHUPLQHG�WR�EH�VLJQL¿FDQWO\�ORQJHU�LQ�YLGHRV�ZLWK�D�
',6&(51�VFRUH�RI���SRLQWV�FRPSDUHG�WR�WKRVH�ZLWK�VFRUHV�
RI�������DQG���SRLQWV��S �������S �������S ��������UHVSHF-
tively). 

Table 5.�'LVWULEXWLRQV�RI�UHOHYDQW�IHDWXUHV�RI�YLGHRV�DQG�WKHLU�UHODWLRQVKLSV�DFFRUGLQJ�WR�YLGHR�XSORDG�VRXUFH

Table 6.�'LVWULEXWLRQV�DQG�FRPSDULVRQ�RI�YLGHR�IHDWXUHV�DFFRUGLQJ�WR�*46�VFRUHV



18

Akd Dent J  2025;4(1) Bozkurt E. ve Cetin Ozdemir E.

Table 7. 'LVWULEXWLRQ�DQG�FRPSDULVRQ�RI�YLGHR�IHDWXUHV�DFFRUGLQJ�WR�XVHIXOQHVV�VFRUHV

Table 8. 'LVWULEXWLRQV�DQG�FRPSDULVRQ�RI�YLGHR�IHDWXUHV�DFFRUGLQJ�WR�',6&(51�VFRUHV
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DISCUSSION
The aim of this study was to evaluate the utility of You-
7XEH�YLGHRV�LQ�WKH�¿HOG�RI�SHULRGRQWRORJ\��4XDOLW\�SRLQWV�
were used to measure the utility of content related to 
guided tissue regeneration (GTR) operations in both stu-
dent education and patient information. To the best of 
RXU� NQRZOHGJH�� WKLV� LV� WKH� ¿UVW� VWXG\� WR� KDYH� HYDOXDWHG�
the content of YouTube videos related to GTR. A total 
of 131 videos were analyzed in the study, and the results 
demonstrated that the YouTube videos contained useful 
information related to GTR, but it was not determined to 
EH�VXI¿FLHQW�IRU�XVH�LQ�HLWKHU�VWXGHQW�HGXFDWLRQ�RU�SDWLHQW�
information. Additionally, the null hypothesis that upload-
ers of GTR-related videos on YouTube do not affect the 
content quality of the videos was accepted.

7KH� ,QWHUQHW� LV� DQ� HDVLO\� DFFHVVLEOH� DQG� FRPSUHKHQVLYH�
information source. YouTube is different from other so-
cial media platforms as it contains more attractive visual 
FRQWHQW��,Q�WKLV�UHVSHFW��<RX7XEH�LV�WKH�,QWHUQHW�VLWH�PRVW�
preferred by students and patients for the acquisition of 
LQIRUPDWLRQ� RQ� D� VXEMHFW� ������������ 'XULQJ� WKH� HGXFD-
WLRQ� SURFHVV�� GHQWLVWU\� IDFXOW\� VWXGHQWV� FDQ� EHQH¿W� IURP�
YouTube videos with visual content in the acquisition of 
information about surgical methods to be applied to pa-
tients. Some researchers, especially in studies of medical 
students, have encouraged the use of YouTube videos 
(27). YouTube videos have been shown to contribute to 
education on subjects such as anatomy, diagnosis and 
treatment of diseases, surgical methods, basic life-sav-
ing methods, and protection against infectious diseases 
������������,Q�UHFHQW�\HDUV��<RX7XEH�KDV�RIWHQ�EHHQ�XVHG�
to acquire knowledge on health-related subjects, as it can 
be accessed easily by patients, is easy to use, and there 
are no costs (13). Therefore, patients and students often 
UHVHDUFK�VXEMHFWV�RQ�<RX7XEH�������,Q�D�VWXG\�LQ�WKH�OLWHU-
ature that researched the effects of YouTube videos on the 
preferences and perceptions of students, it was concluded 
that the use of YouTube had a positive effect on the educa-
WLRQ�DQG�OHDUQLQJ�SURFHVV�������,Q�DQRWKHU�VWXG\�E\�$]HU�HW�
DO�(28)�information about cardiovascular mechanisms was 
compared in textbooks and YouTube videos, and it was 
shown that the use of YouTube could be an ideal resource.

Wu HW�DO.����� evaluated the quality of videos about gin-
JLYDO� EOHHGLQJ� DQG� UHSRUWHG� WKDW� ������� RI� WKH� YLGHRV�
KDG�H[FHOOHQW�TXDOLW\�SRLQWV��������KDG�PRGHUDWH�SRLQWV��
DQG��������KDG�SRRU�SRLQWV�� ,Q�PDQ\�RWKHU� VWXGLHV�� WKH�
quality of YouTube videos has been similarly evaluated, 
and the information content has been shown to be weak 
������������,Q�WKH�FXUUHQW�VWXG\��WKH�TXDOLW\�RI�WKH�YLGHRV�
UHODWHG�WR�*75�ZDV�GHWHUPLQHG�WR�EH�H[FHOOHQW�DW��������
PRGHUDWH�LQ�����DQG�SRRU�LQ��������$OWKRXJK�WKH�UDWH�RI�
videos evaluated as excellent in this study was higher than 
that of other studies, there must be an increase in aware-
ness that all the information obtained by students from 
RQOLQH� YLGHR� VRXUFHV� LV� QRW� FRPSOHWHO\� DFFXUDWH��2I� WKH�
YLGHRV�H[DPLQHG�LQ�WKLV�VWXG\�������������ZHUH�XSORDGHG�

E\�D�GHQWLVW�SHULRGRQWRORJLVW�DQG������������ZHUH�IURP�D�
VRXUFH�QRW�LQ�GHQWLVWU\�SHULRGRQWRORJ\��,Q�WKH�VWXG\�E\�:X�
HW�DO���PRVW�YLGHRV��Q ������������ZHUH�VHHQ�WR�KDYH�EHHQ�
uploaded by dental practitioners/specialists, and the Use-
fulness points of the videos were evaluated as excellent in 
��������PRGHUDWH�LQ��������DQG�SRRU�LQ���������,Q�WKH�
current study, the Usefulness points of the videos related 
WR�*75�ZHUH�HYDOXDWHG�DV�H[FHOOHQW�LQ��������PRGHUDWH�LQ�
�����DQG�SRRU�LQ��������7KH�FXUUHQW�VWXG\�¿QGLQJV�ZHUH�
like those of Wu et al., in that many video uploaders were 
doctors and most of the Usefulness scores were evaluated 
as moderate. 

Like the current study, Yavuz HW�DO��(32) and Kurian HW�DO��
(33) also evaluated video quality and reported that the vid-
eos were uploaded at a high rate by dentists/specialists. As 
a result of the study by Yavuz et al. evaluating the quality 
of videos related to accelerated orthodontic treatment, the 
Usefulness score of the videos examined was reported to 
be excellent at a high rate (32). The high quality of the 
evaluated videos was attributed to them having been up-
loaded by specialists, and thus Yavuz et al. stated that the 
uploading of videos by specialists increased the quality 
RI�YLGHRV�DQG�ZDV�WKHUHIRUH�EHQH¿FLDO�IRU�SDWLHQW�HGXFD-
WLRQ��,Q�FRQWUDVW��LQ�WKH�VWXG\�E\�.XULDQ�HW�DO���WKH�TXDOLW\�
RI� YLGHRV� UHODWHG� WR� ¿[HG� LPSODQW�VXSSRUWHG� SURVWKHVHV�
was shown to be low (33). The reason for this was said 
to be that these videos had been uploaded by dentists not 
only for patient information, but to introduce a product 
and for advertising purposes. The low quality of videos 
uploaded by companies is due to the aims generally being 
for product launch, advertising or marketing, and there is 
LQVXI¿FLHQW�PHGLFDO� LQIRUPDWLRQ��$OWKRXJK� WKHUH�ZDV�QR�
VLJQL¿FDQW�GLIIHUHQFH�LQ�WKH�TXDOLW\�DQG�8VHIXOQHVV�VFRUHV�
according to the source of upload of the YouTube videos 
related to GTR in the current study, the Usefulness scores 
of the videos uploaded by doctors were found to be higher. 
,Q�D�VWXG\�E\�0HQ]LOHWR÷OX�HW�DO� (26) evaluating the qua- 
lity of YouTube videos about dental implants, there was 
VLPLODUO\�UHSRUWHG�WR�EH�QR�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�
the Usefulness points and the upload source and interac-
tion index. Gas HW�DO��������HYDOXDWHG����YLGHRV�UHODWHG�WR�
Botox and reported that video quality was not affected by 
WKH�YLGHR�XSORDG�VRXUFH��OLNH�WKH�FXUUHQW�VWXG\��,W�ZLOO�EH�
EHQH¿FLDO� IRU�GHQWLVWV� WR�PDNH�JUHDWHU�HIIRUWV� WR�SURYLGH�
more comprehensive information about GTR on YouTube. 
,I�WKH�TXDOLW\�RI�WKH�YLGHRV�DQG�FRQWHQW�RI�WKH�YLGHRV�XS-
loaded on YouTube is increased, it will be able to become 
a more useful platform for both patients and students. 

The content of the videos related to GTR on YouTube in 
this study was determined to usually be�³LQGLFDWLRQV´ and 
³SURFHGXUHV�DSSOLHG´� There was determined to be very 
little content about potential complications, contra-indica-
tions, prognosis and survival rates in the videos evaluated. 
Essentially the content of the YouTube videos had been 
prepared in a way that would positively affect treatment, 
and the subjects of potential complications, contra-indi-
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cations, prognosis and survival rates were seen to be not 
much mentioned in the videos. This demonstrates that the 
video content has been designed to persuade the general 
SRSXODWLRQ� WR� KDYH� WUHDWPHQW�� ,QFRUUHFW� DQG� LQVXI¿FLHQW�
related to GTR in YouTube videos can affect the attitudes 
and decisions of patients towards treatment. Therefore, it 
is important that the quality of YouTube videos contain-
LQJ� KHDOWK�UHODWHG� LQIRUPDWLRQ� LV� FRQWUROOHG�� ,W� KDV� EHHQ�
recommended that social networks are monitored or the 
information in video content is controlled by healthcare 
specialists and public institutions to be able to prevent the 
sharing of incorrect health-related content on social media 
SODWIRUPV�������+RZHYHU��QR�VXFK�SUDFWLFH�KDV�EHHQ�GHYHO-
RSHG�WR�GDWH�����������1HYHUWKHOHVV��<RX7XEH�FRXOG�RIIHU�
WKH�IHDWXUH�RI�D�FHUWL¿FDWH�HYDOXDWLQJ�WKH�TXDOLW\�RI�YLGHRV�
XSORDGHG�E\�GHQWLVWV� DQG�SURIHVVLRQDO� DVVRFLDWLRQV��9LG-
HRV�PHHWLQJ�WKH�FHUWL¿FDWLRQ�VWDQGDUGV�FRXOG�EH�JLYHQ�DQ�
RI¿FLDO�JUDGH�DQG�XVHUV�FRXOG�EH�LQIRUPHG�WKDW�WKH�LQIRU-
mation related to dental procedures in these videos is from 
D�UHOLDEOH�VRXUFH��������:KHQ�XVHUV�DUH�WKHQ�VHDUFKLQJ�IRU�
DQVZHUV�WR�TXHVWLRQV�UHODWHG�WR�*75��WKH�RI¿FLDOO\�FHUWL-
¿HG�YLGHRV�FRXOG�EH�SUHVHQWHG�¿UVW��)RU�GHQWLVWV�WR�EH�DEOH�
to recommend high quality, reliable videos on YouTube 
to patients, YouTube must provide a service as a reliable 
VRXUFH� RI� GHQWDO� LQIRUPDWLRQ�� 2Q� WKLV� EDVLV�� KHDOWKFDUH�
SURIHVVLRQDOV�PXVW�EH�DZDUH�RI�WKH�LQIRUPDWLRQ�RQ�WKH�,Q-
ternet, should check the reliability of YouTube videos and 
UHFRPPHQG� FRUUHFW� VRXUFHV� WR� SDWLHQWV�� ,I� KHDOWK�UHODWHG�
videos were evaluated for quality and content before being 
XSORDGHG�WR�WKH�,QWHUQHW��WKLV�SUREOHP�FRXOG�EH�HOLPLQDWHG��
and patients would be able to obtain correct information 
on the subjects for which they are looking. 

For the training or further self-development of dentists and 
doctors, YouTube videos are a source with the advantages 
of being cost-free and easily accessible from mobile de-
YLFHV�RU�GHVNWRS�FRPSXWHUV�������,W�KDV�DOVR�EHHQ�VDLG�WKDW�
YouTube videos could be useful for ongoing professional 
training in addition to the patient information education 
method (37). For ongoing professional education videos 
WR�EH�XVHIXO��WKH�FRQWHQW�PXVW�EH�EDVHG�RQ�VFLHQWL¿F�UHVXOWV�
DQG�WKH�LPDJHV�PXVW�SUHVHQW�VFLHQWL¿F�IDFWV�������$FFRUG-
LQJ�WR�WKH�',6&(51�FULWHULD��������RI�WKH�YLGHRV�UHODWHG�
to GTR on YouTube in this study used reliable informa-
WLRQ�VRXUFHV�DQG�������ZHUH�VHHQ�WR�SUHVHQW�EDODQFHG�DQG�
unbiased information. However, information presented on 
social media sites is generally incomplete and without ref-
HUHQFHV�������7KHUHIRUH��XVHUV�PXVW�FRQ¿UP�WKH�UHOLDELOLW\�
DQG�TXDOLW\�RI� WKH� LQIRUPDWLRQ�� ,Q�DGGLWLRQ�� WKH� LQIRUPD-
tion presented to members of the profession should be dif-
ferent from that explained to patients as the public. 

The duration of videos graded as excellent in this study 
DFFRUGLQJ�WR�WKH�8VHIXOQHVV�SRLQWV�ZDV�VHHQ�WR�EH�VLJQL¿-
cantly longer. There was determined to be a statistically 
VLJQL¿FDQW� SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� YLGHR� GXUDWLRQ�
DQG� WKH� *46�� 8VHIXOQHVV� SRLQWV�� DQG� ',6&(51� VFRUH��
This result was thought to be, since the content could be 

explained more as the length of the video increased. Sim-
ilar results were reported by Wu et al. as longer videos 
ZHUH� VHHQ� WR� KDYH� KLJKHU� PHDQ� ',6&(51�� 8VHIXOQHVV�
and GQS points, and longer videos were better quality and 
PRUH�UHOLDEOH�������+RZHYHU��LQ�DQRWKHU�VWXG\�E\�$MXPREL�
et al., it was shown that videos shorter than 4 minutes were 
PRUH�VSHFL¿F�DQG�DWWUDFWHG�D�EURDGHU�PDVV�������'HOOL�HW�
DO�������reported the video duration found to be useful for 
YLHZHUV�ZDV�DSSUR[LPDWHO\���PLQXWHV�� ,Q�DQRWKHU�SUHYL-
RXV� VWXG\��YLGHR� OHQJWK�ZDV�GHWHUPLQHG� WR� LQÀXHQFH� WKH�
decision to watch or not watch the video (40). Therefore, 
when producing videos, attention must be paid to both the 
video content and video duration to be able to attract the 
attention of users and to be more educational. 

,Q� WKLV� VWXG\�� D� VWDWLVWLFDOO\� VLJQL¿FDQW�� SRVLWLYH� FRUUHOD-
tion was determined between the GQS and the number of 
views, number of likes, number of followers, video du-
ration, viewing rate, and video power index. From these 
¿QGLQJV� LW� FDQ� EH� VDLG� WKDW� KLJK�TXDOLW\� YLGHRV� RQ�<RX-
Tube were viewed more and had more likes. However, 
QR� VLJQL¿FDQW� UHODWLRQVKLS� ZDV� GHWHUPLQHG� EHWZHHQ� WKH�
Usefulness points and the total views, which could show 
that a low number of students viewed videos with high in-
formation content. This result could have been affected by 
factors such as advertising and the number of followers. 
As a result of the analyses in this study, there were found 
WR�EH�VWDWLVWLFDOO\�VLJQL¿FDQW�SRVLWLYH��PRGHUDWH�KLJK�OHYHO�
correlations between the number of views and the number 
of likes, viewing rate and video power index. This was at-
tributed to the formulas used to calculate the viewing rate 
and video power index. 

There were some limitations to this study, primarily that 
results could vary depending on the key words used in the 
VHDUFK��,Q�DGGLWLRQ��DV�<RX7XEH�LV�D�G\QDPLF�SODWIRUP��WKH�
search results could change according to the date and time, 
as many videos are added and removed every day. A third 
limitation was that YouTube videos are selected according 
to the memory of cookies in a previous search and/or the 
results of previous searches on that computer. This results 
in different video lists presented to each person searching 
for YouTube videos. Finally, the search was only made of 
English language videos, and searches made in other lan-
guages will result in different video lists.
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CONCLUSION
The results of this study demonstrated that of the videos 
related to GTR on YouTube, there were observed to be 
YLGHRV�RI�LQVXI¿FLHQW�TXDOLW\�DQG�UHOLDELOLW\�IRU�SDWLHQW�LQ-
formation or for the education of dentistry students. As 
the Usefulness points of the videos did not change accord-
LQJ�WR� WKH�XSORDGLQJ�VRXUFH�� LW�ZRXOG�EH�RI�JUHDW�EHQH¿W�
for dentists to make more effort to provide more compre-
hensive information about GTR on YouTube. Students 
should have greater awareness of which sources should 
be searched for and that all the information obtained from 
RQOLQH�YLGHR�VRXUFHV�LV�QRW�FRPSOHWHO\�FRUUHFW��,I�YLGHRV�
uploaded onto YouTube were to be controlled in respect 
of content and quality, it could become a more useful plat-
form for both patients and students. 
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FDQFHU��2UDO�'LV��������������������

1DJSDO� 6-6��.DULPLDQSRXU�$��0XNKLMD�'� HW� DO��
YouTube videos as a source of medical informa-
tion during the Ebola hemorrhagic fever epidem-
LF��6SULQJHUSOXV��������������������

Ajumobi AB, Malakouti M, Bullen A, HW�DO�  You-
Tube™ as a Source of instructional videos on 
ERZHO� SUHSDUDWLRQ�� D� FRQWHQW� DQDO\VLV�� -� &DQFHU�
(GXF��������������������

6WHOOHIVRQ�0��&KDQH\�%��2FKLSD�.�� HW� DO� You-
Tube as a source of chronic obstructive pulmonary 
GLVHDVH�SDWLHQW�HGXFDWLRQ��D�VRFLDO�PHGLD�FRQWHQW�
DQDO\VLV��&KURQ�5HVSLU�'LV�������������������

%DVFK� &+�� +LOO\HU� *&�� 0DF'RQDOG� =/�� HW� DO��
&KDUDFWHULVWLFV� RI� <RX7XEH�� YLGHRV� UHODWHG� WR�
PDPPRJUDSK\�� -� &DQFHU� (GXF�� ������ ���� ����
703. 

6WHLQEHUJ�3/��:DVRQ�6��6WHUQ�-0�HW�DO� YouTube 
as source of prostate cancer information. Urology. 
������������������

(O.DUPL�5���+DVVRQD�<��7DLPHK�'��HW�DO� YouTube 
as a source for parents’ education on early child-
KRRG�FDULHV��,QW�-�3DHGLDWU�'HQW��������������������

$EXNDUDN\�$��+DPGDQ�$$��$PHHUD�01�� HW� DO� 
Quality of YouTube TM videos on dental im-
SODQWV��0HG�2UDO�3DWRO�2UDO�&LU�%XFDO������������
E463-8. 

(UGHP�01�� �.DUDFD�6��(YDOXDWLQJ� WKH� DFFXUDF\�
and quality of the information in kyphosis videos 
VKDUHG�RQ�<RX7XEH��6SLQH��3KLOD�3D��������������
����(���������

&KDUQRFN�'��6KHSSHUG�6��1HHGKDP�*�HW�DO��',6-
&(51�� DQ� LQVWUXPHQW� IRU� MXGJLQJ� WKH�TXDOLW\� RI�
written consumer health information on treatment 
FKRLFHV�� -� (SLGHPLRO� &RPPXQLW\� +HDOWK�� ������
������������

.XPDU�1��3DQGH\�$��9HQNDWUDPDQ�$�HW�DO�  Are 
video sharing web sites a useful source of infor-
mation on hypertension? J Am Soc Hypertens. 
�����������������
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ABSTRACT
Objectives
The aim of the study is to assess the relation of Demirjian’s and Nolla’s dental age de-
termination methods with chronological age and bone age in Turkish children aged bet-
ween 10-15 years. 

Material and Methods
,Q�WKH�UHWURVSHFWLYH�VWXG\������FKLOGUHQ�ZHUH�LQFOXGHG��WKHLU�FKURQRORJLFDO�DJH�DQG�ERQH�
DJH�LQ�DFFRUGDQFH�ZLWK�*UHXOLFK�3\OH�$WODV�E\�HYDOXDWLQJ�OHIW�KDQG�ZULVW�UDGLRJUDPV��
dental age in accordance with Demirjian’s and Nolla’s methods by using panoramic 
UDGLRJUDPV�ZHUH�DQDO\]HG��6WDWLVWLFDO�DQDO\VHV�ZHUH�SHUIRUPHG�XVLQJ�6366�YHUVLRQ������
IRU�:LQGRZV��6366�,QF���&KLFDJR��,OOLQRLV��86$��

Results 
The bone age and the dental ages calculated according to Demirjian’s and Nolla’s met-
KRGV�ZDV�IRXQG�KLJKHU�WKDQ�WKH�FKURQRORJLFDO�DJH�E\�������\HDU��������\HDU�DQG�������
\HDU��UHVSHFWLYHO\��7KH�FORVHVW�UHVXOW�WR�FKURQRORJLFDO�DJH�FDPH�IURP�1ROOD¶V�PHWKRG��

Conclusion
,Q�FRQWUDVW�WR�WKH�SUHYLRXV�VWXGLHV�LQ�WKH�6RXWK�7XUNLVK�SRSXODWLRQ��'HPLUMLDQ�PHWKRG�
ZDV�IRXQG�WR�JLYH�LQFRPSDWLEOH�UHVXOWV��,Q�WKLV�VWXG\��LW�ZDV�VKRZQ�WKDW�1ROOD�PHWKRG�LV�
more reliable in determining dental age for this population. 
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INTRODUCTION
&KURQRORJLFDO�DJH��&$��UHIHUV�WR�WKH�UHDO��XQDOWHUDEOH�DJH�RI�
DQ�LQGLYLGXDO��$JH�GHWHUPLQDWLRQ�SOD\V�D�NH\�UROH�LQ�FOLQLFDO�
GHQWLVWU\��0RUSKRORJLFDO�� KLVWRORJLFDO� DQG� UDGLRORJLFDO� DJH�
GHWHUPLQDWLRQ�PHWKRGV�DUH�DYDLODEOH��EXW�UDGLRORJLFDO�PHWK-
RGV�DUH�IUHTXHQWO\�XVHG��5DGLRORJLFDOO\��D�QXPEHU�RI�PHWKRGV�
DUH�XVHG�WR�GHWHFW�ERQH�DJH��%$��������DQG�GHQWDO�DJH��'$��
�������7KHVH�PHWKRGV�FRPELQHG�ZLWK�&$�VKRZ�GLIIHUHQFHV�LQ�
GLIIHUHQW�HWKQLF�JURXSV�EHFDXVH�RI�YDU\LQJ�JHQHWLF�IHDWXUHV��
GLHWDU\�KDELWV��VRFLRHFRQRPLF�GHYHORSPHQW�OHYHOV�RI�LQGLYLG-
uals and countries and climate.

%$�LV�GHWHUPLQHG�LQ�OLYLQJ�LQGLYLGXDOV�XVLQJ�PHWKRGV�VXFK�DV�
fusion of the diaphysis to the epiphysis of bones and fusion 
RI�WKH�VNXOO�VXWXUHV��SXELF�V\PSK\VLV�DQG�FRVWDO�FDUWLODJH�RV-
VL¿FDWLRQ�DQG�HYDOXDWLRQ�RI�FHUYLFDO�YHUWHEUDH��%$�LV�DVVHVVHG�
XVLQJ�*UHXOLFK�3\OH�����DQG�7DQQHU�:KLWHKRXVH�����DWODV�LQ�
LQGLYLGXDOV�\RXQJHU� WKDQ����DJHV�� ,Q�YDULRXV� LGHQWL¿FDWLRQ�
VWXGLHV��WHHWK�ZHUH�RIWHQ�XVHG�WR�GHWHUPLQH�DJH��DQG�VHYHUDO�
PHWKRGV�DUH�DYDLODEOH�WR�GHWHFW�'$�������

,Q�DJH�GHWHUPLQDWLRQ�� WKH� WHHWK�DUH�HYDOXDWHG� LQ� WZR�PDMRU�
periods as primary dentition and permanent dentition. When 
'$�LV�GHWHUPLQHG�� WKH�GHYHORSPHQWDO� VWDJHV�DQG�FDOFL¿FD-
tion grades of the dental tissues are considered. Assessment 
RI�GHQWDO�FDOFL¿FDWLRQ�LV�RIWHQ�PRUH�XVHIXO�DQG�HIIHFWLYH�WKDQ�
HYDOXDWLRQ�RI�WLPH�RI�ULGLQJ�

A study by Demirjian et al. ����LQ�������ZKLFK�ZHUH�XSGDW-
HG�LQ�������HYDOXDWHG�GHQWDO�WLVVXHVXVLQJ�HLJKW�VWDJHV�ZLWK�D�
VFRULQJ�V\VWHP�UDQJLQJ�IURP�$�WR�+�IRU�VHYHQ�WHHWK�RQ�WKH�
OHIW�PDQGLEXODU�VLGH�DQG�HLJKW�VWDJHV�RI�GHYHORSPHQW��IRXU�RI�
ZKLFK�ZHUH�URRW�GHYHORSPHQW�VWDJHV��7KH�'HPLUMLDQ�PHWKRG�
�'0�� LV� D� FRPPRQ�PHWKRG� WKDW� LV� HDV\� WR�XVH�� DQG�PDQ\�
VWXGLHV�KDYH�EHHQ�FRQGXFWHG�LQ�GLIIHUHQW�FRXQWULHV�XVLQJ�WKLV�
PHWKRG��������

,Q������1ROOD¶V�GHYHORSPHQWDO� WDEOHV�ZHUH�XVHG�WR�SUHGLFW�
the CA of boys and girls based on the standarts of dental de-
YHORSPHQW��7KH�GHYHORSPHQW� RI� HDFK� WRRWK�ZDV� H[DPLQHG�
WKURXJK� ��� VWDJHV�� ,Q� DGGLWLRQ�� PD[LOODU\� DQG� PDQGLEXODU�
SHUPDQHQW�WHHWK�ZHUH�HYDOXDWHG�XVLQJ�UDGLRJUDPV�E\�DQDO\V-
LQJ�DQG�DVVLJQLQJ�D�VXLWDEOH�QXPEHU� IRU�HDFK� WRRWK��8VLQJ�
WKH� WDEOHV�FUHDWHG�VHSDUDWHO\� IRU�JLUOV�DQG�ER\V�� WKH�DJH�RI�
WKH�SHUVRQ�ZDV�HVWLPDWHG�E\�¿QGLQJ�WKH�DJH�LQ�UHODWLRQ�WR�WKH�
WRWDO�VFRUH�RI�WKH�VHYHQ�WHHWK�LQ�WKH�ORZHU�OHIW�KDOI�WUHH������

7KH�1ROOD�PHWKRG��10��LV�D�FRPPRQO\�XVHG�PHWKRG��VLP-
LODU�WR�'HPLUMLDQ��DQG�LW�KDV�EHHQ�XVHG�LQ�D�ODUJH�QXPEHU�RI�
VWXGLHV�LQ�GLIIHUHQW�SDWLHQW�JURXSV����������7KH�'0�DQG�10�
KDYH�EHHQ�XVHG�WRJHWKHU�LQ�GLIIHUHQW�FRXQWULHV�WR�HYDOXDWH�&$�
DQG�'$�������������

The present study aimed to determine the age of teeth of chil-
dren from a Southern Turkish population using the DM and 
10��DV�ZHOO�DV�HYDOXDWH�WKHLU�VXLWDELOLW\�E\�DQDO\VLQJ�WKHLU�
relation to CA and BA.
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MATERIAL and METHODS
Subjects
7KLV�VWXG\�ZDV�SODQQHG�UHWURVSHFWLYHO\�DQG�XVLQJ�SDQRUDPLF�
UDGLRJUDSKV�IURP�����VRXWK�7XUNLVK�FKLOGUHQ������JLUOV�DQG�
���� ER\V� DJHG� EHWZHHQ� ������ \HDUV��� 3DQRUDPLF� LPDJHV�
ZHUH�FROOHFWHG�IURP�FKLOGUHQ�ZKR�DSSOLHG�WR�$NGHQL]�8QL-
YHUVLW\�)DFXOW\�RI�'HQWLVWU\�EHWZHHQ������������7KLV�VWXG\�
ZDV�DSSURYHG�E\�WKH�(WKLFV�&RPPLWWHH�IRU�&OLQLFDO�5HVHDUFK�
DW�$NGHQL]�8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH��GHFLVLRQ�QR�������
GDWH��������������

Inclusion criterias of study were presence of all mandibular 
WHHWK��JRRG�UDGLRJUDSKLF�TXDOLW\�DQG�QR�SUHYLRXV�RUWKRGRQWLF�
WUHDWPHQW��([FOXVLRQ�FULWHULD�ZHUH�K\SRGRQWLD��PDOQXWULWLRQ��
VXSHUQXPHUDU\�WRRWK��PDOLJQDQW�GLVHDVH��V\VWHPLF�DQG�ERQH�
PLQHUDO� GLVHDVH�� VNHOHWDO�PDORFFOXVLRQV�� H[WUDFWLRQ�� FRQJH��
nital anomalies and agenesis of permanent teeth from the left 
mandibula.

Collection of radiographs
All hand wrist and panoramic radiographs of all children 
were obtained by the same person as the patient’s radiation 
GRVH�ZLWK�3/$10(&$���2<�������+HOVLQNL��)LQODQG��GH-
YLFH��35V�ZHUH�WDNHQ�E\�JLYLQJ�LQ�WKH�SDWLHQWV�VWDQGLQJ�ZLWK�
WKH�FHUYLFDO�YHUWHEUDH�LQ�WKH�YHUWLFDO�SRVLWLRQ�DV�PXFK�DV�SRV-
VLEOH�DQG�35V�ZHUH�H[SRVHG�ZLWK�������N9S�DQG������P$��
IRU�������V�GHSHQGLQJ�RQ�FKLOGUHQ�VL]H�

7KH�UDGLRJUDSKLF�YLHZV�ZHUH�FDSWXUHG�ZLWK�WKH�LPDJH�SODWH�
V\VWHP��)XML¿OP�)&5��)XML�,3�FDVVHWWH�W\SH�FF��VL]H����î�����
)XML�3KRWR¿OP�&R���/7'��-DSDQ��ZDV�XVHG�IRU�VFDQQLQJ��$OO�
YLHZV�ZHUH�HYDOXDWHG�XVLQJ�WKH�&'5�',&20������6FKLFN��
86$���VRIWZDUH��LQ�GLP�OLJKW�HQYLURQPHQW�

Evaluation of dental maturity and estimation of 
DA, BA and CA
Chronological age was determined by calculating the differ-
ence between the date of birth and the date the panoramic 
radiograph was taken.

%$�ZDV� GHWHUPLQHG� XVLQJ� WKH�*UHXOLFK� 3\OH�PHWKRGV� �����
The maturation stage of all the bones in the left hand-wrist 
UHJLRQ�ZDV�HYDOXDWHG�VHSDUDWHO\��7KH�%$�RI�HDFK�FKLOG�ZDV�
determined by comparison with the sample graphs of Greu-
lich Pyle atlas.

'$�ZDV�FDOFXODWHG�E\�'HPLUMLDQ�����DQG�1ROOD�PHWKRGV�������

Demirjian’s method
7HHWK�GHYHORSPHQW�FDQ�EH�FDWHJRULVHG�LQWR�HLJKW�VWDJHV��IRXU�
VWDJHV�LQYROYHG�URRW�GHYHORSPHQW�DQG�WKH�RWKHU�IRXU�VWDJHV�
LQYROYHG� FDOFL¿FDWLRQ�� ,Q� WKLV� PHWKRG�� VHYHQ� WHHWK� RQ� WKH�
PDQGLEXODU� OHIW� VLGH� HYDOXDWHG� WKURXJK�HLJKW� VWDJHV�ZLWK� D�
scoring system from A to H. The letter corresponding to the 
GHJUHH�RI�FDOFL¿FDWLRQ�LQ�WKH�UDGLRJUDP�RI�WKH�SHUVRQ�ZDV�GH-
termined and the scores corresponding to each letter in the ta-
EOHV�ZHUH�GHWHUPLQHG�DQG�DGGHG�LQGLYLGXDOO\��6XEVHTXHQWO\��

WKH�GHQWDO�DJH�FRUUHVSRQGLQJ�WR�WKH�VFRUHV�SUHYLRXVO\�IRXQG�
LQ�WKH�WDEOHV�JLYHQ�IRU�ER\V�DQG�JLUOV�ZDV�GHWHUPLQHG��7KH�
VXP�RI�DOO�VFRUHV�LQGLFDWHV�WKH�LQGLYLGXDO¶V�GHQWDO�IRUPDWLRQ�
score.
Nolla’s method
7KH� SHUPDQHQW� PD[LOODU� DQG� PDQGLEXODU� WHHWK�� H[FOXGLQJ�
WKH� WKLUG�PRODU� WHHWK��ZHUH� DQDO\VHG� E\� HYDOXDWLQJ� WKH� UD-
GLRJUDSKV�DQG�JLYLQJ�D�VXLWDEOH�QXPEHU�WR�HDFK�WRRWK��(DFK�
SHUPDQHQW� OHIW�PDQGLEXODU� WRRWK�ZDV�GHWHFWHG�DQG�GH¿QHG�
D�QXPEHU�EHWZHHQ���DQG��������1R�VLJQ�RI�FDOFL¿FDWLRQ������
$SLFDO�HQG�FORVHG���7KH�GHYHORSPHQW�SURFHVV�RI�HDFK�WRRWK�
FRXOG�EH�GLYLGHG�LQWR����VWDJHV��DQG�WKH�WHHWK�RQ�WKH�UDGLR-
JUDSKV�DUH�PDWFKHG�WR�WKH�LPDJHV�LQ�WKH�GHYHORSPHQW�WDEOH�
by Nolla.

'$��%$�DQG�&$�RI�WKH�FKLOGUHQ�ZHUH�FDOFXODWHG�E\�WKH�VDPH�
UHVHDUFKHU��6�*�<��WR�HOLPLQH�LQWHUREVHUYHU�IDXOW��%$�DQG�'$�
ZHUH�FDOFXODWHG�ZLWKRXW�NQRZLQJ�WKH�&$�RI�WKH�LQGLYLGXDO��
DQG�WKH�¿QGLQJV�ZHUH�SUHYHQWHG�IURP�DIIHFWLQJ�HDFK�RWKHU�

Statistical analyses
6366�YHUVLRQ������IRU�:LQGRZV��6366�,QF���&KLFDJR��,OOL-
QRLV��86$��ZDV�XVHG�IRU�6WDWLVWLFDO�DQDO\VHV��7KH�DVVXPS-
tion of normality was determined by the Shapiro Wilk Test. 
The difference of CA between different genders was tested 
by independent sample t-test. The data are represented as 
PHDQ�VWDQGDUG�GHYLDWLRQ��6'���7KH�0DQQ±:KLWQH\�8�WHVW�
ZDV� XVHG� IRU� WKH� HYDOXDWLRQ� RI� FDWHJRULFDO� YDULDEOHV�� 7KH�
UHODWLRQVKLSV�EHWZHHQ�FRQWLQXRXV�YDULDEOHV�ZHUH� HYDOXDWHG�
XVLQJ�6SHDUPDQ¶V�UKR�FRUUHODWLRQ�DQDO\VLV��)ULHGPDQ¶V�7HVW�
��7ZR�:D\�$QDO\VLV�RI�9DULDQFH�E\�5DQNV�ZHUH�VWDWLVWLFDO-
O\�DQDO\VHGIRU�IHPDOHV�DQG�PDOHVDQG�WKH�'XQQ±%RQIHUURQL�
posthoc adjustment for multiple comparisons. Kappa statistic 
ZDV�XVHG�WR�GHWHFW�LQWUDREVHUYHU�UHOLDELOLW\��.DSSD�VWDWLVWLFV�
ZHUH��������

RESULTS
$�WRWDO�RI�����SDQRUDPLF�DQG�KDQG�ZULVW�UDGLRJUDSKV�ZHUH�
H[DPLQHG��7KH�GLVWULEXWLRQ�RI� WKH�����FKLOGUHQ� �����ER\V��
����JLUOV��E\�JHQGHU�DQG�DJH�JURXS�ZDV�VKRZQ�LQ�7DEOH��

Table1. The distribution of the subjects by gender and age

7KH�GLIIHUHQFHV�EHWZHHQ� WKH�PHDQ�&$��%$�DQG�FDOFXODWHG�
DA using the DM and NM for different age groups (10-15 
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\HDUV��DQG�ZKROH�JURXS�IRU�IHPDOHV�DQG�PDOHV�DUH�LQ�7DEOH�
2. The BA and DA of both gender were higher than the CA. 
7KH�PHDQ�DJH���6'�IRU�&$��%$��'0�DQG�10�IRU�WKH�HQWLUH�
study group are summarised in Table 2.

In this table where the differences between the gender are 
VKRZQ��ZKHQ�RQO\����������DJH�JURXS�LQGLYLGXDOV�DQG�WRWDO�

JLUOV�DQG�WRWDO�PDOHV�ZHUH�FRPSDUHG�ZLWKLQ�WKH�PHDQ�&$�YDO-
XHV�DJH�JURXSV�DYHUDJH�DJH�RI�PDOHV�ZDV�VWDWLVWLFDOO\�ODUJHU�
�S ����������������7KH�DYHUDJH�%$�YDOXHV�DUH�DQDO\]HG��HY-
FOXGLQJ�WKH�WRWDO�ER\V�DQG�JLUOV�DQG�WKH�DJH�JURXS�����������
difference between the genders was statistically meaning-
IXO���UHVSHFWLYHO\ �������������������������������LQ�WKH�DJH�
JURXSV���������� �%!*������������ �*!%������������ �*!%��

Table 2. 7KH�GLIIHUHQFHV�EHWZHHQ�WKH�PHDQ�FKURQRORJLF�DJH��ERQH�DJH�DQG�HVWLPDWHG�GHQWDO�DJH�XVLQJ�WKH�'HPLUMLDQ�DQG�
1ROOD�PHWKRG�IRU�GLIIHUHQW�DJH�JURXSV�IRU�IHPDOHV�DQG�PDOHV��7KH�0DQQ±:KLWQH\�8�WHVW��
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DQG� ��������� �*!%�� �UHVSHFWLYHO\� S �������
������������������������:KHQ�WKH�PHDQ�YDO-
XHV�RI�'0�DUH�UHYLHZHG��WKH�JLUOV
�ZHUH�VWDWLV-
WLFDOO\�KLJKHU�WKDQ�WKH�ER\V
�MXVW�LQ�WKH�JURXS�
of 12-12.99 age. In the mean NM age distri-
EXWLRQ��WKH�ER\V
�DYHUDJH�DJH�ZDV�VWDWLVWLFDOO\�
KLJKHU�WKDQ�WKH�JLUOV
�RQO\�LQ�WKH�JURXS�RI����
������DJH�DQG�DOO�JLUOV�DOO�ER\V��7DEOH����

All age estimatation methods were checked 
to each other by Peer Difference Test for both 
gender and particularly in the all age groups 
including total girls and total boys and the dif-
ferences and the similarities are shown in the 
7DEOH���&RQVLGHULQJ�WKH�DJH�JURXSV��&$�%$�
and CA-NM were similar in girls in the group 
RI����������DJH��WKH�GLIIHUHQFHV�EHWZHHQ�WKHP�
ZHUH�VWDWLVWLFDOO\�LQVLJQL¿FDQW��+RZHYHU��'0�
was statistically different from other age de-
WHUPLQDWLRQ�PHWKRGV� �'0!&$�%$�10��� ,Q�
WKH�DJH�JURXS����������'0�ZDV�KLJKHU� WKDQ�
%$��&$�DQG�10��%$�ZDV�KLJKHU�WKDQ�&$��&$�
and BM was statistically similar. In the group 
RI� ��������� DJH� WKH� ¿QGLQJV� DUH� '0!10��
&$�DQG�%$!10��&$�ZKLOH�&$�DQG�10�ZDV�
VWDWLVWLFDOO\�VLPLODU��,Q�WKH�JURXS�RI����������
DJH��DOO�WKH�DJH�GHWHUPLQDWLRQ�PHWKRGV�ZHUH�
GLIIHUHQW� IURP�� ELJJHU� WKDQ� &$� �'0�� 10��
%$�!�&$���,Q�WKH�JURXS�RI����������DJH��%$�
ZDV�DW�D�VWDWLVWLFDOO\�PHDQLQJIXO�OHYHO�ZKLFK�
LV�KLJKHU�WKDQ�'0��10�DQG�&$��&$��'0�DQG�
NM was statistically indifferent.

:KHQ�LW�ZDV�H[DPLQHG�LQ�JLUOV�ZLWKRXW�GLIIHU-
entiating the age groups DM was statistically 
bigger than all other age determination meth-
RGV��'0�!�%$��&$��10�DQG�%$�!�&$��10��
�7DEOH����

&RQVLGHULQJ� WKH�DJH�JURXSV�� LQ� WKH�PDOHV� LQ�
WKH�JURXS�RI����������DJH�WKH�¿QGLQJV�ZHUH�
DV� IROORZV��10�%$�&$�'0�� DQG�&$�%$��
DQG�&$�10��%$�DQG�10�ZHUH�VWDWLVWLFDOO\�
VLPLODU�� � ,Q� WKH� JURXS� RI� ��������� DJH��'0�
was statistically bigger than CA and BA while 
CA and BA were statistically similar to each 
RWKHU��'0!&$�%$���,Q�WKH�JURXS�RI����������
DJH�'0�ZDV�VWDWLVWLFDOO\�ELJJHU�WKDQ�&$��DQG�
&$��%0�DQG�10�ZHUH�VWDWLVWLFDOO\�VLPLODU��,Q�
WKH�JURXS�RI����������DJH�'0�ZDV�VWDWLVWLFDO-
O\�GLIIHUHQW�IURP�&$�DQG�%$��'0!&$�%$���
DQG�&$��10�DQG�%$�ZHUH�SHHU�OLNH�HDFK�RWK-
HU��,Q�JURXS�RI����������DJH��VWDWLVWLFDOO\��'0�
ZDV�ELJJHU�WKDQ�&$��%$��DQG�10��6WLOO�LQ�WKLV�
JURXS��&$�ZDV�KLJKHU�WKDQ�%$��10�DQG�%$�
was statistically similar to each other.

6WDWLVWLFDOO\�� '0� ZDV� REVHUYHG� KLJKHU� WKDQ�
&$��%$� DQG�10� DQG� DOVR�10�ZDV� KLJKHU�

Table 3. )ULHGPDQ¶V�7HVW���7ZR�:D\�$QDO\VLV�RI�9DULDQFH�E\�5DQNV�IRU�IHPDOHV�DQG�PDOHV
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WKDQ�%$�LQ�WKH�H[DPLQDWLRQ�DPRQJ�ER\V�ZLWKRXW�DQ\�DJH�
range consideration. CA and BA were statistically similar 
�7DEOH����

7KH�&$��%$�� 3HDUVRQ� FRDOHVFHQFH� �U�� DQG� S� YDOXHV� EH-
tween the dental age for DM and NM are presented in Ta-
ble 4-5 for the entire study group. The differences between 
JHQGHUV��FKLOGUHQ�ZHUH�DVVHVVHG�E\�WKH�0DQQ±:KLWQH\�8�
WHVW�IRU�HDFK�PHWKRG��10��'0��%$�DQG�&$��

�,Q�WKH�FRUUHODWLRQ�DQDO\VLV�ZLWKRXW�FRQVLGHULQJ�DJH�JURXSV��
there was a large correlation between CA and other age de-
WHUPLQDWLRQ�PHWKRGV�DQG�DV�LQ�GHFUHDVLQJ�RUGHU��%$��'0�
DQG�10��U �����������������������7DEOH����

Large correlations between CA and other age determination 
methods was found for all girls and boys as in decreasing 
RUGHU��%$��'0�DQG�10��UHVSHFWLYHO\��IRU�JLUOV�U� �������
��������������IRU�ER\V�U �����������������������7DEOH����

Table 5 presents the correlation analysis in the girls and 
boys with the consideration of age groups. According 
WR�WKH�WDEOH��LQ�WKH�JLUOV�LQ�WKH�JRXS�RI����������DJH��WKH�
KLJKHVW�FRUUHODWLRQV�ZLWK�&$�ZHUH�LQ�10��%$�DQG�'0�UH-
VSHFWLYHO\�� ,Q� WKH�JLUOV� WKH�JURXS�RI����������� WKH� ODUJHVW�
FRUUHODWLRQV�ZLWK�&$�ZHUH�LQ�%$�DQG�'0�UHVSHFWLYHO\��,Q�
WKH�JLUOV�WKH�JURXS�RI����������DJH��WKH�ODUJHVW�FRUUHODWLRQV�
ZLWK�&$�ZHUH�LQ�'0�DQG�10�UHVSHFWLYHO\��,Q�WKH�JLUOV�WKH�
DJH�JURXS�����������WKH�ODUJHVW�FRUUHODWLRQV�ZLWK�&$�ZHUH�
LQ�%$�DQG�'0�UHVSHFWLYHO\��,Q�WKH�JLUOV�WKH�JURXS�RI����
14.99 age the largest correlations with CA were in BA and 
'0��,Q�WKH�ER\V�WKH�JURXS�RI����������DJH��WKH�ODUJHVW�FRU-
relation with CA was in BA. In the boys the group of 11-
������DJH��WKH�ODUJHVW�FRUUHODWLRQ�ZLWK�&$�ZDV�LQ�10��,Q�
WKH�ER\V�WKH�JURXS�RI����������DJH��WKH�ODUJHVW�FRUUHODWLRQV�
ZLWK�&$�ZHUH�LQ�%$��10�DQG�'0�UHVSHFWLYHO\��,Q�WKH�ER\V�
WKH�JURXS�RI����������DJH��WKH�ODUJHVW�FRUUHODWLRQ�ZLWK�&$�
ZDV�LQ�%$��,Q�WKH�ER\V�WKH�JURXS�RI����������DJH��WKH�ODUJ-
HVW�FRUUHODWLRQV�ZLWK�&$�ZHUH�LQ�%$�DQG�'0�UHVSHFWLYHO\�

DISCUSSION
$JH�GHWHUPLQDWLRQ� LV�RIWHQ�QHFHVVDU\� IRU�PHGLFDO��RGRQ��
WRORJLF�DQG�IRUHQVLF�PHGLFLQH�DLPV��,Q�WKLV�VWXG\�� WKH�UH-
ODWLRQVKLS�DPRQJ� WKH�'$��%$�DQG�&$�ZDV�HYDOXDWHG� LQ�
Turkish children. Many methods that assess skeletal and 
GHQWDO� GHYHORSPHQW� KDYH� EHHQ� XVHG� IRU� DJH� GHWHUPLQD-
WLRQ��EXW�LQFRQVLVWHQW�UHVXOWV�ZLWKLQ�WKH�VDPH�VRFLHW\�DQG�
LQ�GLIIHUHQW�VRFLHWLHV�ZHUH�REWDLQHG��7DEOH�����+RZHYHU��LQ�
SUHYLRXV�VWXGLHV��ERQH�DJH�DQG�WKHVH���GHQWDO�DJH�GHWHUPL-
nation methods were not compared together. In most of the 
SUHYLRXV�VWXGLHV��LW�ZDV�REVHUYHG�WKDW�ERQH�DJH�IROGLQJ�ZDV�
SHUIRUPHG�PRUH�ZLWK�'HPLUMLDQ�PHWKRG���������

Table 4. 5HVXOWV�RI�WKH�3HDUVRQ�FRUUHODWLRQ�FRHI¿FLHQWV�SHUIRUPHG�IRU�
WRWDO� JURXS�� WRWDO�PDOH� DQG� IHPDOH� VDPSOHV� DFFRUGLQJ� WR� WKH� DOO� DJH�
estimation methods

&$ &KURQRORJLFDO� DJH�� %$ %RQH� DJH�'0 'HPLUMLDQ� PHWKRG�� 10 1ROOD� PHWKRG��

�3HDUVRQ¶V�FRUUHODWLRQ�FRHI¿FLHQWV
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Panoramic and hand wrist radiographs are com-
monly used to determine age and BA because they 
DUH�HDVLO\�DFFHVVLEOH�DQG�DOORZ�WKH�HYDOXDWLRQ�RI�DOO�
WHHWK�DQG�ZULVW�ERQHV����������,Q�WKLV�VWXG\��KDQG�
wrist radiographs was used for BA. 

7R�GDWH��PDQ\�PHWKRGV�KDYH�EHHQ�GHYHORSHG� WR�
DVVHVV�'$��7KH�'0������DQG�10�����ZHUH�XVHG�IRU�
tooth assessment in this study.

7KH� PHWKRG� GHYHORSHG� E\� 'HPLUMLDQ�� ZKLFK� LV�
EDVHG�RQ� WKH�HYDOXDWLRQ�RI� WKH�PDWXUDWLRQ�VWDJHV�
RI�WKH�VHYHQ�OHIW�PDQGLEXODU�WHHWK��LV�D�FRPPRQO\�
XVHG�PHWKRG�����WKDW�LV�HDV\�WR�SUDFWLFH��OHDUQ�DQG�
apply and it includes a scale for girls and boys.

6WXGLHV�RQ�GHQWDO�GHWHUPLQDWLRQ�LQ�RWKHU�FRXQWULHV��
VXFK�DV�6SDLQ�DQG�9HQH]XHOD�������0DFHGRQLD������
,QGLD������&KLQD������,UDQ�������6DXGL�$UDELD������
DQG�7XUNH\������KDYH�EHHQ�FRQGXFWHG��7KH�GLVDG-
YDQWDJH�RI�WKLV�PHWKRG��ZKLFK�ZDV�RULJLQDOO\�LP-
SURYHG�IRU�GHQWDO�DJH�GHWHUPLQDWLRQ�RI�)UHQFK�&D-
QDGLDQ�FKLOGUHQ��LV�WKDW�LW�ZDV�GHYHORSHG�DQG�XVHG�
LQ�VXEVHTXHQW�\HDUV�LQ�RWKHU�YHUVLRQV������

,Q�WKH�PDMRULW\�RI�WKHVH�VWXGLHV��WKH�'0�ZDV�JUHDW-
HU�WKDQ�WKH�SUHGLFWHG�&$���������������6LPLODUO\��
we found a difference between the DM and the 
&$�LQ�WKH�WRWDO�SRSXODWLRQ��EHWZHHQ�ER\V�DQG�JLUOV��
�����\HDUV��P ����������������\HDUV��P ����������
DQG� ����� \HDUV� �P �� ��������� UHVSHFWLYHO\�� 7KH�
difference between DM and CA is often linked to 
WKH�IDFW�WKDW�WKH�'0�ZDV�GHYHORSHG�IRU�&DQDGLDQ�
)UHQFK�ERUQ� FKLOGUHQ�� VR� LW� FDQQRW� EH� DSSOLHG� WR�
other populations. Dental maturation is thought to 
be the reason for the difference between many fac-
WRUV�VXFK�DV�HWKQLF��FXOWXUDO�DQG�JHQHWLF�GLIIHUHQF-
HV�� GLIIHUHQW� VRFLRHFRQRPLF� GHYHORSPHQW� OHYHOV��
different nutritional habits; geographical features; 
climatic characteristics; and when the study is 
GRQH��+RUPRQDO�IDFWRUV�FDQ�LQÀXHQFH�WKH�GHYHORS-
ment of different teeth between genders.

7KH�10�LV�D�SUDFWLFDO��HDV\�WR�XVH�DQG�FRQYHQLHQW�
PHWKRG�IRU�GDLO\�FOLQLFDO�XVH��7KH�10�����KDV�EHHQ�
used in studies conducted in different populations 
LQ�7XUNH\�������%UD]LO������DQG�,QGLD�������,Q�WKLV�
VWXG\�� WKH� HQWLUH� SRSXODWLRQ� EHWZHHQ� WKH� 1ROOD�
method and CA was estimated differences in the 
IROORZLQJ�RUGHU������������DQG�������IRU�WRWDO�SRS-
XODWLRQ��JLUOV�DQG�ER\V��7KH�10�SUHGLFWHG�WKH�&$�
PRUH�HIIHFWLYHO\�WKDQ�WKH�'0��,Q�7XUNH\�WKH�QXP-
ber of studies performed using the NM is limited 
��������������

,Q�7XUNH\��VWXGLHV�KDYH�EHHQ�FDUULHG�RXW�XVLQJ�WKH�
'0������������������DQG�10������DORQH�DQG� WR-

Table 5. 5HVXOWV�RI�WKH�3HDUVRQ�FRUUHODWLRQ�FRHI¿FLHQWV�SHU-
formed according to all age estimation methods for each age 
groups both male and female

&$ &KURQRORJLFDO� DJH�� %$ %RQH� DJH��'0 'HPLUMLDQ�PHWKRG��10 1ROOD�PHWKRG�� 
�3HDUVRQ¶V�
FRUUHODWLRQ�FRHI¿FLHQWV
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JHWKHU�IRU� WRRWK�DJH�GHWHUPLQDWLRQ��7DEOH���� ������+RZHYHU��
only the DM was conducted in our geographical and climatic 
UHJLRQ�������7DEOH���VXPPDULVHV�WKH�UHVXOWV�RI�VWXGLHV�XVLQJ�WKH�
DM and NM in different countries. 

'$�GHWHUPLQHG�E\�WKH�'0�ZDV�IRXQG�WR�EH�VLJQL¿FDQWO\�ODUJ-
er than that determined according to BA and the NM (P ��
���������$OWKRXJK�VWXGLHV�XVLQJ�ERWK�WKH�'0�DQG�10�KDYH�
EHHQ�FDUULHG�RXW�LQ�WKH�VDPH�FRXQWU\�DQG�JHRJUDSKLFDO�UHJLRQ��
VLJQL¿FDQW�GLIIHUHQFHV�ZHUH�UHSRUWHG�EHWZHHQ�WKHVH�WZR�PHWK-
ods in CA and BA in studies conducted at different age ranges 
and populations. The use of both methods in the same study 
SRSXODWLRQ�LV�DQ�DGYDQWDJH�RI�RXU�VWXG\�LQ�WHUPV�RI�GHWHUPLQ-
ing which method is more accurate.

(VWLPDWHV�RI�DJH�ZHUH�RIWHQ�PDGH�ZLWK�GLIIHUHQW�SRSXODWLRQV��
DJH�JURXSV�DQG�YDU\LQJ�'$�GHWHUPLQDWLRQ�PHWKRGV��'HPLUML-
DQ�RU�1ROOD��LQ�SUHYLRXV�VWXGLHV��WKHUHE\�OHDGLQJ�WR�FRQIXVLRQ�
DV�WR�ZKLFK�PHWKRG�LV�FRUUHFW��g]HU�HW�DO�������FRPSDUHG�WKH�
DM and NM with DA determination in our country and they 
reported that the DM determines DA closer to the CA. Mean-
ZKLOH��1XU�HW�DO�������IRXQG�WKDW�WKH�10�LV�PRUH�DFFXUDWH�WKDQ�
WKH�'0�LQ�GHWHUPLQLQJ�WKH�&$��VLPLODU�WR�RXU�VWXG\��7KRPDV�HW�
DO��VWXGLHG�6SDQLVK�DQG�3RUWXJXHVH�LQGLYLGXDOV��DQG�WKH\�IRXQG�
WKDW�WKH�10�LV�PRUH�DFFXUDWH�WKDQ�WKH�'0������

7KH�GLIIHUHQFH�EHWZHHQ�RXU�VWXGLHV�DQG�UHVHDUFK�HYDOXDWLQJ�WKH�
UHODWLRQVKLS�WR�10�LV�WKDW�WKHVH�WZR�PHWKRGV��'0�DQG�10��
VKRXOG�DOVR�EH�HYDOXDWHG�LQ�UHODWLRQ�WR�%$��2QO\�DQ�DJH�GLIIHU-
ence of 0.04 was found in the entire study group between NM 
and BA. NM could identify BA as close to true.

CONCLUSION
The DM is unsuitable for estimating the CA of 10- to 15-year-
old girls and boys in a Turkish children population. The Nolla 
method is superior to the Demirjian method for the chrono-
logical and dental age of Turkish children between 10 and 15 
\HDUV��7KH�%$�DQG�10�JDYH�VLPLODU�UHVXOWV�DPRQJ�7XUNLVK�
FKLOGUHQ�DJHG���±���\HDUV�
,Q�WKH�OLJKW�RI�WKH�GDWD�REWDLQHG�IURP�WKLV�VWXG\��LW�ZDV�IRXQG�
that it is compatible with DA calculated with NM and can be 
used interchangeably in both girls and boys in determining the 
%$��ZKLFK�LV�HVSHFLDOO\�LPSRUWDQW�LQ�WKH�FRXUVH�RI�RUWKRGRQWLF�
treatments.

7KH�SUHVHQFH�RI�SXEHUWDO�GHYHORSPHQWDO�DWWDFNV�LQ�WKH�������
DJH�UDQJH��ZKLFK�LV�WKH�DJH�JURXS�RI�FKLOGUHQ�LQ�WKLV�VWXG\��LV�
also important for the determination of BA by NM. In this 
ZD\��ERWK�ERQH�DJH�DQG�WRRWK�DJH�FDQ�EH�GHWHUPLQHG�RQ�D�VLQ-
JOH�UDGLRJUDP��WKDW�LV��SDQRUDPLF�LPDJHV�

� ,Q� WKH� OLJKW�RI� WKHVH�� LW� LV� UHFRPPHQGHG�WR�XVH�10�LQ�GH-
termining the age of teeth in Turkish population and use DA 
calculated with NM in BA detection.
�,W�LV�VXJJHVWHG�WKDW�WKLV�DUJXPHQW�EH�HYDOXDWHG�LQ�D�ZLGHU�DJH�
range and in more radiographs.
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PHVDIH\L� NXOODQÕU� �����$QFDN�� EX� IRUP�O�� LQVDQ�J|]�Q�Q�
UHQN�DOJÕVÕQGDNL�GR÷UXVDO�ROPD\DQ�GH÷LúLPOHUL�WDP�RODUDN�
\DQVÕWDPDPDNWDGÕU������%X�HNVLNOLNOHUL�JLGHUPHN�DPDFÕ\-
OD�JHOLúWLULOHQ�&,('(������ǻ(����IRUP�O���UHQN�IDUNODUÕQÕ�
LQVDQ�J|]�Q�Q�DOJÕODPD�GX\DUOÕOÕ÷ÕQD�GDKD�X\JXQ�KDOH�JH-
WLUPLúWLU�����

øNL� UHQN� |Oo�P�� DUDVÕQGDNL� UHQN� IDUNÕQÕQ� DOJÕODQDELO-
LU� YH\D� NDEXO� HGLOHELOLU� ROPDVÕQÕ� GH÷HUOHQGLUPLú� ELUoRN�
oDOÕúPD�YDUGÕU� YH� IDUNOÕ� HúLN� GH÷HUOHUL� ELOGLULOPLúWLU� ����
�����3DUDYLQD�YH�DUN������\DSPÕú�ROGX÷X�ELU�&,('(�����
oDOÕúPDVÕQD� J|UH�� ���� DOJÕODQDELOLUOLN� HúL÷L�ǻ(���  � �����
����NDEXO�HGLOHELOLUOLN�HúL÷L�LVH�ǻ(� �����RODUDN�EHOLUOHQ-
PLú�ROXS��ǻ(���!�����GH÷HUOHUL�HVWHWLN�DoÕGDQ�NDEXO�HGLOH-
PH]�RODUDN�GH÷HUOHQGLULOPLúWLU��

6RQ�\ÕOODUGD�GLMLWDO�WHNQRORML\H�VDKLS�FLKD]ODUÕQ�JHOLúWLULOPH-
VL\OH� ELUOLNWH�� REMHNWLI� YH� WHNUDU� HGLOHELOLU� VRQXoODU� HOGH�
HWPHN�DPDFÕ\OD�GLMLWDO�|Oo�P�\|QWHPOHUL�|Q�SODQD�oÕNPD-
\D�EDúODPÕúWÕU��g]HOOLNOH� LQWUDRUDO� WDUD\ÕFÕODU� YH� VSHNWUR-
IRWRPHWUHOHU�JLEL�FLKD]ODU��JHOHQHNVHO�J|UVHO�\|QWHPOHUOH�
NÕ\DVODQGÕ÷ÕQGD� GDKD� J�YHQLOLU� VRQXoODU� VXQPDNWDGÕU�
���������$QFDN�� NOLQLN� SUDWLNWH� JHOHQHNVHO� UHQN� VNDODODUÕ�
KDOD�\D\JÕQ�RODUDN� WHUFLK�HGLOPHNWHGLU� ����������<HUHO�YH�
XOXVODUDUDVÕ��UHWLFLOHUH�DLW� oHúLWOL� UHQN� VNDODVÕ�GLú�KHNLP-
OL÷L� SUDWL÷LQGH� UXWLQ�RODUDN�NXOODQÕOPDNWDGÕU��%X� VNDODODU�
DUDVÕQGD� HQ� \D\JÕQ� NXOODQÕODQODUGDQ� ELUL� 9LWD� &ODVVLFDO�
UHQN� VNDODVÕGÕU� YH� NOLQLN� SUDWLNWH� UHIHUDQV� RODUDN� NDEXO�
HGLOPHNWHGLU�������%XQD�HN�RODUDN��9LWD�&ODVVLFDO
D�PXDGLO�
\HUOL� DOWHUQDWLÀHU� GH� �UHWLOPLúWLU�� $QFDN�� EX� VNDODODU�
DUDVÕQGD�UHQN�X\XPVX]OXNODUÕ�NOLQLN�SUDWLNWH�SUREOHPOHUH�
\RO� DoDELOLU�YH� UHVWRUDV\RQXQ�GR÷DO�GLúOHUOH� WDP�X\XPOX�
�UHWLOPHVLQL� ]RUODúWÕUDELOLU� �������� )DUNOÕ� �UHWLFLOHUH� DLW�
UHQN� VNDODODUÕQÕQ� NRORULPHWULN� RODUDN� GH÷HUOHQGLULOPHVL�
YH� UHQN� HúOHúPH� GR÷UXOXNODUÕQÕQ� EHOLUOHQPHVLQH� \|QHOLN�
oDOÕúPDODU� �������� OLWHUDW�UGH� \HU� DOPDNWDGÕU��$QFDN�� UH-
IHUDQV�RODUDN�NDEXO�HGLOHQ�9LWD�&ODVVLFDO� UHQN�VNDODVÕ\OD�
PXDGLO� \HUOL� ELU� VNDODQÕQ� UHQN� SDUDPHWUHOHULQL� GR÷UXGDQ�
NDUúÕODúWÕUDQ�ELU�oDOÕúPD�EXOXQPDPDNWDGÕU�
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%X�oDOÕúPDQÕQ�DPDFÕ��\HUHO�YH�XOXVODUDUDVÕ��UHWLFLOHUH�DLW�
LNL�IDUNOÕ�UHQN�VNDODVÕQÕQ�UHQN�SDUDPHWUHOHULQL�NDUúÕODúWÕU-
PDNWÕU��dDOÕúPDQÕQ�LON�ERú�KLSRWH]L��LNL�IDUNOÕ�PDUND\D�DLW�
UHQN�VNDODODUÕQÕQ�UHQN�WRQX�D\UÕPÕ�\DSÕOPDGDQ�ǻ(����/
��
D
�YH�E
�GH÷HUOHUL� DUDVÕQGD� DQODPOÕ� ELU� IDUN�ROPD\DFD÷Õ�
\|Q�QGHGLU��øNLQFL�ERú�KLSRWH]��LNL�IDUNOÕ�PDUND\D�DLW�UHQN�
VNDODODUÕQÕQ�$��%��&�YH�'�UHQN�WRQODUÕQÕQ�LoHULVLQGH�ǻ(����
/
�� D
� YH� E
� GH÷HUOHUL� DUDVÕQGD� DQODPOÕ� ELU� IDUN� ROPD\-
DFD÷Õ�\|Q�QGHGLU��ho�QF��ERú�KLSRWH]�� oRN� VHoLOHQ� UHQN�
WRQODUÕQÕQ��$���$���$���%��YH�%���ǻ(���GH÷HUOHULQLQ�LNL�
VNDODGD�ELUELULQGHQ�IDUNOÕ�ROPD\DFD÷Õ�úHNOLQGHGLU�

GEREÇ ve YÖNTEMLER
%X in vitro oDOÕúPDGD�\HUHO�ELU��UHWLFL\H�DLW� UHQN�VNDODVÕ�
�(UD\�'HOX[H��$QNDUD��7�UNL\H�� LOH� \D\JÕQ� WHUFLK� HGLOHQ�
ELU�UHQN�VNDODVÕ��9LWD�&ODVVLFDO��%DG�6lFNLQJHQ��$OPDQ\D��
NXOODQÕOGÕ��ùHNLO�����

ùHNLO����9LWD�&ODVVLFDO�YH�(UD\�'HOX[H�UHQN�VNDODODUÕQÕQ�J|U�Q�P�

dDOÕúPD\D� KHU� ELU�PDUNDGDQ� ��� DGHW� �n  ����� WRSODPGD�
��� DGHW� UHQN� VNDODVÕ� GDKLO� HGLOGL��+HU� ELU� VNDOD� ��� UHQN�
|UQH÷LQGHQ�ROXúX\RUGX�� �$���$���$���$�����$���%���%���
%���%���&���&���&���&���'���'��YH�'���7RSODPGD�����
UHQN�|UQH÷L�LoLQ�UHQN�WHVSLWL�\DSÕOGÕ�

5HQN� |Oo�POHUL� LoLQ� ELU� VSHNWURIRWRPHWUH� �9,7$� (DV\-
VKDGH� FRPSDFW�� %DG� 6lFNLQJHQ�� $OPDQ\D�� FLKD]Õ� NXO-
ODQÕOGÕ�� 7�P� |Oo�POHU� WHN� ELU� RSHUDW|U� WDUDIÕQGDQ� '���
VWDQGDUW� D\GÕQODWPD�DOWÕQGD�YH�����J|]OHPFL� DoÕVÕ\OD�JUL�
DUND� SODQGD� �*UL� NDUW�� 6(/(16�&1�*&����� /�  � �������
D� � ������� E� �í������JHUoHNOHúWLULOGL� ������+HU�ELU� UHQN�
|UQH÷L��]HULQGH�|Oo�P�\DSÕODFDN�\�]H\OHU�WHPL]�YH�NXUX�
KDOH� JHWLULOGL�� 6SHNWURIRWRPHWUH� FLKD]Õ�� |Oo�P� \DSÕODFDN�
\�]H\H�KD¿I�ELU�EDVNÕ�LOH�\HUOHúWLULOGL�YH�FLKD]ÕQ�VWDELO�RO-
PDVÕ�ELU�NDOÕS�LOH�VD÷ODQGÕ��gOo�P�WDPDPODQGÕ÷ÕQGD�FLKD]��
RWRPDWLN� RODUDN� UHQN� VRQXoODUÕQÕ� ND\GHWWL� YH� ELU� VLQ\DO�
LOH� |Oo�P�Q� WDPDPODQGÕ÷ÕQÕ� ELOGLUGL�� gOo�POHU�� FLKD]ÕQ�
HNUDQÕQGD�&,(/$%�UHQN�X]D\ÕQGD�/
��D
�YH�E
�GH÷HUOHUL�
RODUDN�J|U�QW�OHQGL�YH�ND\GHGLOGL��ùHNLO�����

ùHNLO� ���*UL� ]HPLQGH� UHQN� QXPXQHOHULQLQ� /
�� D
� YH� E
� GH÷HUOHULQLQ�
|Oo�P�Q�Q�\DSÕOPDVÕ

6SHNWURIRWRPHWUH� FLKD]ÕQÕQ� |Oo�P� XFXQXQ� oDSÕ� \DNODúÕN�
��PP� LNHQ�� UHQN� QXPXQHOHULQLQ� NURQ� ER\X� \DNODúÕN� ���
PP
GLU�� *LQJLYDO� YH� LQVL]DO� E|OJHGHQ� DOÕQDQ� |Oo�POHU�
NURQ� ER\XQGDNL� W�P� UHQN� JHoLúOHUL� NDSVDPDNWDGÕU�� � %X�
QHGHQOH��KHU�ELU�UHQN�|UQH÷L�LoLQ�LQVL]DO�E|OJHGHQ��o�NH]��
JLQJLYDO� E|OJHGHQ� �o� NH]� ROPDN� �]HUH� WRSODP� �� |Oo�P�
JHUoHNOHúWLULOGL�� 6NDODODUGDNL� KHU� ELU� UHQN� QXPXQHVL� LoLQ�
WRSODP���|Oo�PGHQ�HOGH�HGLOHQ�/
��D
�YH�E
�GH÷HUOHULQLQ�
RUWDODPDVÕ�DOÕQGÕ�YH�ND\GHGLOGL��%X�|Oo�POHU�KHU�ELU�VNDOD-
GDNL�WRSODP����UHQN�|UQH÷L�LoLQ�D\UÕ�D\UÕ�JHUoHNOHúWLULOGL��
+HU�ELU�UHQN�|UQH÷LQLQ�|Oo�P��\DSÕOPDGDQ�|QFH�VSHNWUR-
IRWRPHWUH�NDOLEUH�HGLOGL��

/LWHUDW�UGH����KHGHI�UHQN�LoLQ�NDEXO�HGLOPLú�/
��D
�YH�E
�
GH÷HUOHUL�7DEOR���µGH�J|VWHULOPLúWLU�������

7DEOR����+HGHI�UHQNOHULQ�/��D�YH�E�GH÷HUOHUL�

+HU� ELU� VNDODGDNL� W�P� UHQN� |UQHNOHULQLQ� HúGH÷HU� KHGHI�
UHQN� LOH� DUDVÕQGDNL� UHQN� IDUNODUÕ� �ǻ(���� &,('(�����
IRUP�O��NXOODQÕODUDN�KHVDSODQPÕúWÕU��������

9HULOHULQ�QRUPDO�GD÷ÕOÕPD�X\JXQOX÷X�.ROPRJRURY�6PLUQ-
RY� WHVWL� LOH� GH÷HUOHQGLULOGL�� øNLOL� NDUúÕODúWÕUPDODUGD�� QRU-
PDOOLN�YDUVD\ÕPÕ�VD÷ODQDQ�YHULOHU�LoLQ�ED÷ÕPVÕ]�|UQHNOHP�
W�WHVWL��VD÷ODQPD\DQ�YHULOHU�LoLQ�LVH�0DQQ�:KLWQH\�8�WHVWL�
NXOODQÕOGÕ��$��%��&�YH�'�UHQN� WRQODUÕQÕQ� WDPDPÕQD�J|UH��
ǻ(����/
��D
�YH�E
�SDUDPHWUHOHUL�NDUúÕODúWÕUÕOGÕ��$\UÕFD��HQ�
VÕN�VHoLOHQ�UHQN�|UQHNOHULQLQ��$���$���$���%��YH�%��������
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ǻ(���GH÷HUOHUL�KHU� LNL� VNDODGD�HúGH÷HUL� LOH�NDUúÕODúWÕUÕOGÕ��
7�P�DQDOL]OHU�ELU�LVWDWLVWLN�\D]ÕOÕPÕ�LOH��,%0�6366�6WDWLV-
WLFV�����JHUoHNOHúWLULOGL��Į� �������

BULGULAR
(UD\�UHQN�VNDODVÕQÕQ�ǻ(���GH÷HUOHUL��W�P�UHQN�JUXSODUÕQGD�
�$��%��&�YH�'��9LWD�&ODVVLFDO�UHQN�VNDODVÕQD�NÕ\DVOD�DQ-
ODPOÕ�GHUHFHGH�GDKD�\�NVHN�EXOXQPXúWXU��P�����������(Q�
E�\�N�IDUN�'�UHQN�WRQODUÕQGD�J|]OHQLUNHQ��HQ�N�o�N�IDUN�$�
UHQN�WRQODUÕQGD�WHVSLW�HGLOPLúWLU��øNL�VNDOD�DUDVÕQGDNL�JHQHO�
RUWDODPD�ǻ(���IDUNÕ������RODUDN�KHVDSODQPÕúWÕU��7DEOR����

7DEOR����+HGHI�UHQJH�J|UH�RODQ�ǻ(���GH÷HUOHULQLQ�NDUúÕODúWÕUÕOPDVÕ

,45�� NDUWLOOHU� DUDVÕ� PHVDIH�� 66�� VWDQGDUW� VDSPD�� 
%D÷ÕPVÕ]� |UQHNOHP� W� WHVWLQH� DLW� DQODPOÕOÕN�
GH÷HUL��

0DQQ�:KLWQH\�8�WHVWLQH�DLW�DQODPOÕOÕN�GH÷HUL

.OLQLNWH�HQ�VÕN�NXOODQÕODQ�UHQN�WRQODUÕQGD��$���$���$���%��
YH�%����9LWD�&ODVVLFDO�YH�(UD\�UHQN�VNDODODUÕ�DUDVÕQGD�ǻ(���
IDUNODUÕ�DQODPOÕ�EXOXQPXúWXU��P ���������$���$���$��YH�%��
UHQN�WRQODUÕQGD�(UD\�VNDODVÕQÕQ�ǻ(���GH÷HUOHUL�GDKD�\�NVHN�
EXOXQXUNHQ��%��WRQXQGD�LVH�9LWD�&ODVVLFDO¶ÕQ�ǻ(���GH÷HUL�
GDKD�\�NVHN�EXOXQPXúWXU��(Q�E�\�N�IDUNODU�$����������YH�
%����������UHQN�WRQODUÕQGD�J|]OHQPLúWLU��7DEOR����

7DEOR� ���(Q� VÕN� VHoLOHQ� UHQN� WRQODUÕQGD� KHGHI� UHQJH� J|UH� RODQ�ǻ(���
GH÷HUOHULQLQ�NDUúÕODúWÕUÕOPDVÕ

,45��.DUWLOOHU�DUDVÕ�PHVDIH��66��VWDQGDUW�VDSPD��
%D÷ÕPVÕ]�|UQHNOHP�W�WHVWL�DQODPOÕOÕN�GH÷HUL��


0DQQ�:KLWQH\�X�WHVWL�DQODPOÕOÕN�GH÷HUL

$�� %� YH�&� UHQN� JUXSODUÕQGD� LNL� UHQN� VNDODVÕ� DUDVÕQGD� /�
GH÷HUOHUL� DoÕVÕQGDQ� DQODPOÕ� ELU� IDUN� EXOXQPDPÕúWÕU� �P� !�
�������$QFDN��'�UHQN�JUXEXQGD�(UD\�VNDODVÕQÕQ�/�GH÷HU-
OHUL�9LWD�&ODVVLFDO¶D�NÕ\DVOD�DQODPOÕ�GHUHFHGH�GDKD�\�NVHN�
EXOXQPXúWXU��P�����������7DEOR����

7DEOR����/�GH÷HUOHULQLQ�NDUúÕODúWÕUÕOPDVÕ

,45��.DUWLOOHU�DUDVÕ�PHVDIH��66��VWDQGDUW�VDSPD��

0DQQ�:KLWQH\�8�WHVWL�DQODPOÕOÕN�GH÷HUL

(UD\�UHQN�VNDODVÕQÕQ�D�GH÷HUOHUL�9LWD�&ODVVLFDO¶D�NÕ\DVOD�DQ-
ODPOÕ�GHUHFHGH�GDKD�G�ú�N�EXOXQPXúWXU��P�����������g]HO-
OLNOH�$��&�YH�'� UHQN�JUXSODUÕQGD�EX� IDUN�EHOLUJLQ�RODUDN�
WHVSLW� HGLOPLúWLU��%� UHQN� WRQODUÕQGD� LVH� LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELU�IDUN�VDSWDQPDPÕúWÕU��P�!��������7DEOR����

7DEOR����D�GH÷HUOHULQLQ�NDUúÕODúWÕUÕOPDVÕ

,45��.DUWLOOHU�DUDVÕ�PHVDIH��66��VWDQGDUW�VDSPD��

0DQQ�:KLWQH\�8�WHVWL�DQODPOÕOÕN�GH÷HUL

(UD\� UHQN�VNDODVÕQÕQ�E�GH÷HUOHUL�9LWD�&ODVVLFDO¶D�NÕ\DVOD�
GDKD�\�NVHN�EXOXQPXúWXU�P ����������%��P���������YH�&��P 
���������UHQN�WRQODUÕQGD�DQODPOÕ�IDUNOÕOÕNODU�VDSWDQÕUNHQ��
$�YH�'�UHQN�JUXEXQGD�EX�IDUN�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
EXOXQPDPÕúWÕU��P�!��������7DEOR����

7DEOR����E�GH÷HUOHULQLQ�NDUúÕODúWÕUÕOPDVÕ

,45��NDUWLOOHU�DUDVÕ�PHVDIH��66��VWDQGDUW�VDSPD��

0DQQ�:KLWQH\�X�WHVWL�DQODPOÕOÕN�GH÷HUL
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7$57,ù0$
%X� oDOÕúPDGD��9LWD� &ODVVLFDO� YH� (UD\�'HOX[H� UHQN� VND-
ODODUÕQÕQ�KHGHI�UHQJH�J|UH�RODQ�ǻ(���GH÷HUOHUL��&,('(�����
�ǻ(����IRUP�O��NXOODQÕODUDN�DQDOL]�HGLOPLúWLU��&,('(�����
�ǻ(���� IRUP�O�� NXOODQÕODUDN� KHVDSODQDQ� ǻ(��� GH÷HUOHUL�
DUDVÕQGD�HQ�D]�����ELULPOLN�ELU�IDUNÕQ�ROPDVÕ�DOJÕODQDELOLU��
HQ�D]�����ELULPOLN�IDUN�ROPDVÕ�LVH�NDEXO�HGLOHELOLUOLN�HúLN�
GH÷HUOHUL�RODUDN�3UDYLQD�YH�DUNDGDúODUÕ�WDUDIÕQGDQ�|QHULOP-
LúWLU������9LWD�&ODVLFFDO�YH�(UD\�'HOX[H�UHQN�VNDODODUÕQÕQ�
KHGHI�UHQJH�J|UH�KHVDSODQPÕú�ǻ(���GH÷HUOHUL�VÕUDVÕ\OD������
�������YH������������¶WLU��%X�GXUXPGD�KHU�LNL�VNDOD�WRSODP�
VNRUODU��]HULQGHQ�GH÷HUOHQGLULOGL÷LQGH�KHGHI�UHQNOH�NDEXO�
HGLOHELOLU� X\XPD� VDKLS� GH÷LOGLU�� $QFDN�� WRSODP� VNRUODU�
�]HULQGHQ� KHVDSODQDQ�ǻ(��� GH÷HUOHUL� NDUúÕODúWÕUÕOGÕ÷ÕQGD��
9LWD�&ODVVLFDO�VNDODVÕQÕQ�ǻ(���GH÷HUOHUL�(UD\�'HOX[H�VND-
ODVÕQGDQ�LVWDWLVWLNVHN�RODUDN�DQODPOÕ�GHUHFHGH�G�ú�NW�U��P 
�� ��������ǻ(��� LoLQ� ERú� KLSRWH]� UHGGHGLOPLúWLU�� øNL� VNDOD�
DUDVÕQGDNL�RUWDODPD�ǻ(���IDUN�GH÷HUL������GLU��%X�GH÷HU�DO-
JÕODQDELOLU�H÷LúLQ��]HULQGH\NHQ�KHU�LNL�DUDúWÕUPDFÕ\D�J|UH�
NDEXO�HGLOHELOLU�HúL÷LQ�DOWÕQGD�NDOPDNWDGÕU��9LWD�FODVVLFDO�
UHQN�VNDODVÕQÕQ�KHGHI�UHQJH�(UD\�'HOX[H¶WHQ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�YH�DOJÕODQDELOLU�VHYL\HGH�GDKD�\DNÕQ�UHQN�
GH÷HUOHUL�VHUJLOHGL÷L�V|\OHQHELOLU��7DEOR�����

%X� oDOÕúPDQÕQ� EXOJXODUÕ�� OLWHUDW�UGHNL� EHQ]HU� oDOÕúPDODU�
LOH� X\XPOX� VRQXoODU� RUWD\D� NR\PXúWXU�� 7DEDWDEDLDQ� YH�
DUN�� ����� UHQN� EHOLUOHPH� \|QWHPOHULQLQ� GR÷UXOX÷XQX� YH�
WXWDUOÕOÕ÷ÕQÕ� LQFHOHGLNOHUL� GHUOHPH� oDOÕúPDODUÕQGD�� GLMLWDO�
\|QWHPOHULQ�J|UVHO�\|QWHPOHUH�NÕ\DVOD�GDKD�J�YHQLOLU�ROG-
X÷XQX�ELOGLUPLúOHUGLU��%HQ]HU�úHNLOGH�$EX�+RVVLQ�YH�DUN-
DGDúODUÕ�������LQWUDRUDO�WDUD\ÕFÕODU�YH�J|UVHO�UHQN�EHOLUOHPH�
\|QWHPOHULQL�NDUúÕODúWÕUPÕú�YH�GLMLWDO� \|QWHPOHULQ� WHNUDU-
ODQDELOLUOL÷LQLQ�GDKD�\�NVHN�ROGX÷XQX�EHOLUWPLúWLU��'L÷HU�
WDUDIWDQ�9RKUD�YH�DUN�������LOH�/HH�YH�.LP�������LQWUDRUDO�
WDUD\ÕFÕODUÕQ� YH� GLMLWDO� NDPHUDODUÕQ� UHQN� EHOLUOHPHGHNL�
GR÷UXOX÷XQX�GH÷HUOHQGLUPLú��EX�FLKD]ODUÕQ�UHQN�VHoLPLQGH�
NDEXO�HGLOHELOLU�GR÷UXOXN�VXQGX÷XQX��DQFDN�\LQH�GH�J|UVHO�
GR÷UXODPDQÕQ� |QHPLQL� YXUJXODPÕúODUGÕU�� dDOÕúPDPÕ]GD�
HOGH�HGLOHQ��9LWD�&ODVVLFDO�YH�(UD\�'HOX[H�VNDODODUÕ�DUDVÕQ-
GDNL�IDUNODUÕQ�NOLQLN�X\JXODPDODUGD�J|]�DUGÕ�HGLOPHPHVL�
JHUHNWL÷L�EXOJXVX��+HLQ�YH�DUNDGDúODUÕ� ����� LOH�SDUDOHOOLN�
J|VWHUPHNWH� ROXS�� IDUNOÕ� UHQN� VNDODODUÕQÕQ� YH� FLKD]ODUÕQ�
NOLQLN� X\XPGD� EHOLUJLQ� IDUNOÕOÕNODUD� \RO� DoDELOHFH÷LQL�
GHVWHNOHPHNWHGLU�� %X� GR÷UXOWXGD�� JHOHQHNVHO� UHQN� VND-
ODODUÕ\OD�\DSÕODQ�J|UVHO�GH÷HUOHQGLUPHOHULQ�GLMLWDO�\|QWHP-
OHUOH� GHVWHNOHQPHVL�� NOLQLN� X\JXODPDODUGD� GDKD� EDúDUÕOÕ�
VRQXoODU�HOGH�HGLOPHVLQH�NDWNÕ�VD÷OD\DELOLU�

+HU� ELU� UHQN� WRQX� LoHULVLQGH�9LWD� &ODVVLFDO� UHQN� VNDODVÕ�
(UD\�'HOX[H�UHQN�VNDODVÕQGDQ� LVWDWLVWLNVHO�RODUDN�DQODP-
OÕ� GHUHFHGH�G�ú�N�ǻ(���GH÷HUL� VHUJLOHGL÷L� LoLQ� LNLQFL�ERú�
KLSRWH]� GH� UHGGHGLOPLúWLU�� $�� %� YH� &� UHQN� WRQXQGD� LNL�
VNDODQÕQ�PHG\DQ�ǻ(���GH÷HUOHUL�DUDVÕQGDNL�IDUN��7DEOR����
DOJÕODQDELOLU� HúL÷LQ� �]HULQGH\NHQ� '� UHQN� WRQXQGD� NDEXO�
HGLOHELOLU�HúL÷LQ��]HULQGHGLU��%X�GXUXP�(UD\�'HOX[H�UHQN�
VNDODVÕQÕQ�'� UHQN� WRQXQGD� KHGHI� UHQNOHUGHQ� GDKD� X]DN-
ODúWÕ÷ÕQÕ� G�ú�QG�UP�úW�U��+DVVDO� YH� DUN�� oDOÕúPDODUÕQGD��
VLVWHPDWLN� RODUDN� G�]HQOHQPLú� UHQN� VNDODODUÕQÕQ�� |]HO-

OLNOH� NR\X� WRQODUGD� GDKD� L\L� UHQN� HúOHúPHVL� VD÷ODGÕ÷ÕQÕ�
ELOGLUPLúWLU� ������ %X� GXUXP� oDOÕúPDPÕ]OD� IDUNOÕOÕN� J|V-
WHUPHNWHGLU��6DUDo�YH�DUN���IDUNOÕ�UHQN�VNDODODUÕQÕQ��UHWLP�
ND\QDNOÕ� YDU\DV\RQODU� J|VWHUGL÷LQL� YH� EX� IDUNOÕOÕNODUÕQ�
NOLQLN�X\XPGD�|QHPOL� URO�R\QDGÕ÷ÕQÕ�YXUJXODPÕúWÕU� ������
g]HOOLNOH�'�UHQN�WRQODUÕQGD�(UD\�VNDODVÕQÕQ�KHGHI�UHQNOH�
DUDVÕQGDNL�IDUNÕQ�HQ�\�NVHN�ROPDVÕ��EX��UHWLP�YDU\DV\RQ-
ODUÕQÕQ� ELU� VRQXFX� RODELOLU�� 7DVKNDQGL¶QLQ� oDOÕúPDVÕQGD�
9LWD� &ODVVLFDO� UHQN� VNDODVÕQÕQ� �UHWLP� V�UHFLQGH� \�NVHN�
WXWDUOÕOÕN� J|VWHUGL÷L� YH� UHQN� SDUDPHWUHOHULQGH� |QHPOL� ELU�
GH÷LúNHQOLN�ROPDGÕ÷Õ�EHOLUWLOPLúWLU�������dDOÕúPDPÕ]GD�GD�
9LWD�&ODVVLFDO¶ÕQ�KHGHI�UHQNOH�GDKD�G�ú�N�ǻ(���GH÷HUOHULQH�
VDKLS�ROPDVÕ��EX�UHQN�VNDODVÕQÕQ��UHWLP�V�UHoOHULQGH�GDKD�
NRQWUROO��YH�WXWDUOÕ�ROGX÷XQX�G�ú�QG�UPHNWHGLU�

(Q�VÕN�VHoLOHQ�UHQN�WRQODUÕQGDQ�$���$���$��YH�%��UHQNOH��
ULQGH�9LWD�&ODVVLFDO� UHQN� VNDODVÕ�(UD\�'HOX[H� µWHQ� LVWDWLV-
WLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�GDKD�G�ú�N�ǻ(���GH÷HUOHUL�
VHUJLOHPLúWLU� �7DEOR�����ho�QF��ERú�KLSRWH]�GH�UHGGHGLO��
PLúWLU��+HU�LNL�VNDOD�DUDVÕQGD�EX�UHQNOHUGH�ǻ(���GH÷HUOHUL�
DUDVÕQGDNL�IDUN�DOJÕODQDELOLU�VHYL\HGHGLU��%��UHQN�WRQXQGD�
(UD\�GHOX[H�9LWD�&ODVVLFDO¶GDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
GHUHFHGH�G�ú�N�ǻ(��� VHUJLOHPLúWLU�� )DNDW�PHG\DQ�GH÷HU-
OHUL� DUDVÕQGDNL� IDUN� DOJÕODQDELOLU� VÕQÕUÕQ� DOWÕQGDGÕU��*HQHO�
RODUDN��(UD\� UHQN� VNDODVÕQÕQ� W�P�JUXSODUGD�GDKD�\�NVHN�
ǻ(���GH÷HUOHUL�J|VWHUGL÷L�YH�KHGHI�UHQNOH�RODQ�X\XPXQXQ�
9LWD�&ODVVLFDO¶D�NÕ\DVOD�GDKD�G�ú�N�ROGX÷X�EHOLUOHQPLúWLU�

/��DoÕNOÕN��GH÷HUOHUL�GH÷HUOHQGLULOGL÷LQGH��$��%�YH�&�UHQN�
JUXSODUÕQGD�LNL�UHQN�VNDODVÕ�DUDVÕQGD�DQODPOÕ�ELU�IDUN�EX-
OXQPDPÕúWÕU� �P� !� �������$QFDN�� '� UHQN� JUXEXQGD� (UD\�
'HOX[H�UHQN�VNDODVÕQÕQ�/�GH÷HUOHUL�DQODPOÕ�GHUHFHGH�GDKD�
\�NVHN��P����������EXOXQPXúWXU��%X�QHGHQOHUOH�/�GH÷HU-
OHUL�LoLQ�$��%�YH�&�JUXSODUÕQGD�ERú�KLSRWH]�NDEXO�HGLOPLú��
'�JUXEX� LoLQ� LVH� UHGGHGLOPLúWLU� �7DEOR����� �%X� VRQXoODU��
(UD\�VNDODVÕQÕQ�'�WRQODUÕQÕQ�9LWD�&ODVVLFDO¶D�NÕ\DVOD�GDKD�
DoÕN� UHQNOHUH� VDKLS� ROGX÷XQX� G�ú�QG�UPHNWHGLU�� .OLQLN�
DoÕGDQ��GLú�UHVWRUDV\RQODUÕQGD�DoÕN�YH�NR\X�WRQ�IDUNODUÕQÕQ�
HVWHWLN� VRQXoODUÕ� HWNLOH\HELOHFH÷L� J|]�|Q�QH� DOÕQGÕ÷ÕQGD��
'�WRQODUÕQGDNL�EX�IDUNOÕOÕN��|]HOOLNOH�NR\X�GLú�UHQJL�RODQ�
KDVWDODU�LoLQ�GLNNDWH�DOÕQPDOÕGÕU��

D��NÕUPÕ]Õ�\HúLO�HNVHQL��GH÷HUOHUL�DoÕVÕQGDQ��(UD\�'HOX[H�
UHQN� VNDODVÕQÕQ� WRSODP� GH÷HUOHUL� �7DEOR� ��� 9LWD� &ODVVL-
FDO¶D� NÕ\DVOD� DQODPOÕ� GHUHFHGH� GDKD� G�ú�N� EXOXQPXúWXU�
�P ����������%X�IDUN��(UD\�VNDODVÕQÕQ�GDKD�D]�NÕUPÕ]ÕPVÕ�
YH� GDKD� Q|WU�\HúLOLPVL� ELU� UHQN� VSHNWUXPXQD� VDKLS� RO��
GX÷XQX�GHVWHNOHU��$�UHQN�WRQXQGD�YH�|]HOOLNOH�&�YH�'�UHQN�
WRQODUÕQGD�EHOLUJLQ�IDUNOÕOÕNODU� WHVSLW�HGLOPLúWLU�� �7DEOR����
%X� GXUXP�� (UD\� UHQN� VNDODVÕQÕQ� �UHWLPLQGH� NXOODQÕODQ�
SLJPHQWOHULQ� ÕúÕN�\DQVÕWPD�YH�HPLOLP�|]HOOLNOHULQLQ�9LWD�
&ODVVLFDO¶GDQ� IDUNOÕ� RODELOHFH÷LQL� G�ú�QG�UPHNWHGLU�� %�
UHQN�WRQXQGD�LVH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�VDS-
WDQPDPÕúWÕU��P�!��������%X�QHGHQOH�D�GH÷HUOHUL�LoLQ��$��&�
YH�'�UHQN�WRQODUÕQGD�ERú�KLSRWH]�UHGGHGLOPLú��%�JUXEXQGD�
LVH�ERú�KLSRWH]�NDEXO�HGLOPLúWLU��3DXO�YH�DUN�oDOÕúPDVÕQ-
GD��9LWD�&ODVVLF�LoLQ�RUWDODPD�D�GH÷HUL�������RODUDN�ELOGL-
ULOPLúWLU� ������ %L]LP� oDOÕúPDPÕ]GD� 9LWD� &ODVVLF� VNDODVÕ�
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LoLQ�|Oo�OHQ�D�GH÷HUOHUL�SR]LWLI��0HG\DQ� �������oÕNDUNHQ��
3DXO¶�Q� oDOÕúPDVÕQGD� QHJDWLI� D� GH÷HUOHUL� EXOXQPDVÕ� GLN-
NDWH� GH÷HUGLU�� %X� IDUN�� |Oo�P� RUWDPÕ�� ÕúÕN� ND\QD÷Õ� YH�
|Oo�P�FLKD]ODUÕQÕQ�NDOLEUDV\RQ� IDUNOÕOÕNODUÕQGDQ�ND\QDN-
ODQDELOLU�

E� �VDUÕ�PDYL� HNVHQL�� GH÷HUOHUL� LQFHOHQGL÷LQGH�� (UD\� 'H-
OX[H� UHQN� VNDODVÕQÕQ� WRSODP� E� GH÷HUOHUL�9LWD�&ODVVLFDO¶D�
NÕ\DVOD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�GDKD�\�NVHN�
EXOXQPXúWXU�� %X� GXUXP�� (UD\� 'HOX[H� UHQN� VNDODVÕQÕQ�
JHQHO�RODUDN�GDKD�VDUÕPVÕ�WRQODUD�VDKLS�ROGX÷XQX�J|VWHU-
PHNWHGLU��%� �P �������� YH�&� �P ��������� UHQN� WRQODUÕQ-
GD� DQODPOÕ� LVWDWLVWLNVHO� RODUDN� IDUNOÕOÕNODU� VDSWDQÕUNHQ��$�
YH�'�UHQN�WRQODUÕQGD�IDUN�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�EX-
OXQPDPÕúWÕU��P !��������%�YH�&�JUXSODUÕQGD�DQODPOÕ�IDUN�
EXOXQPDVÕ�QHGHQL\OH�E�GH÷HUOHUL�LoLQ�ERú�KLSRWH]�UHGGHG-
LOPLú��$�YH�'�JUXSODUÕQGD�LVH�ERú�KLSRWH]�NDEXO�HGLOPLúWLU��
%X�VRQXoODU��(UD\�VNDODVÕQÕQ�|]HOOLNOH�%�YH�&�JUXSODUÕQGD�
9LWD�&ODVVLFDO¶D�J|UH�GDKD�VDUÕ�WRQODU�LoHUGL÷LQL�J|VWHUPH-
NWHGLU��%X�GXUXP��(UD\�VNDODVÕQGD�NXOODQÕODQ�SLJPHQWOHU-
LQ�VDUÕ�ELOHúHQOHULQLQ�GDKD�EDVNÕQ�ROPDVÕ\OD�DoÕNODQDELOLU��
/LWHUDW�UGH�� VDUÕ�PDYL� HNVHQLQGHNL� IDUNOÕOÕNODUÕQÕQ�� KDVWD�
PHPQXQL\HWL� YH� UHVWRUDV\RQODUÕQ� GR÷DO� GLúOHUOH� X\XPX�
DoÕVÕQGDQ� |QHPOL� ROGX÷X� EHOLUWLOPLúWLU� ��������� 3DXO� YH�
DUN�������oDOÕúPDVÕQGD�9LWD�&ODVVLF�LoLQ�|Oo�OHQ�E�GH÷HUOHUL�
RUWDODPD� ������ RODUDN� ELOGLULOPLúWLU�� %L]LP� oDOÕúPDPÕ]-
GD�9LWD�&ODVVLFDO¶ÕQ�E�GH÷HUOHUL�EX�GH÷HUOH�E�\�N�|Oo�GH�
|UW�úPHNWHGLU�

6ZDURZVN\� YH� DUN�� ����� GLMLWDO� IRWR÷UDI� IRUPDWODUÕ� YH�
EH\D]�GHQJHVL�D\DUÕQÕQ�UHQN�GH÷HUOHQGLUPHVLQH�HWNLVLQL�LQ-
FHOH\HUHN��IDUNOÕ�RUWDP�NRúXOODUÕQÕQ�YH�|Oo�P�D\DUODUÕQÕQ�
VRQXoODUÕ�|QHPOL�|Oo�GH�GH÷LúWLUHELOHFH÷LQL�YXUJXODPÕúWÕU��
%X� ED÷ODPGD�� oDOÕúPDPÕ]GD� GD� NXOODQÕODQ� VWDQGDUW-
ODúWÕUÕOPÕú� |Oo�P� NRúXOODUÕQD� UD÷PHQ� /�� D� YH� E� GH÷HU-
OHULQGHNL� IDUNOÕOÕNODU�� UHQN� VNDODODUÕQÕQ� �UHWLPLQGH� NXO-
ODQÕODQ�SLJPHQWOHULQ�ÕúÕN�\DQVÕWPD�|]HOOLNOHULQGHQ���UHWLP�
V�UHoOHULQGHNL�YDU\DV\RQODUGDQ�YH�PDO]HPH�ELOHúLPLQGHQ�
ND\QDNODQDELOLU�� %X� oDOÕúPD� KHP�9LWD� &ODVVLFDO� KHP� GH�
(UD\�UHQN�VNDODODUÕQÕQ�KHGHI�UHQNOHUOH�ELUHELU�|UW�úPHGL÷L-
QL�� DQFDN�9LWD�&ODVVLFDO¶ÕQ� KHGHI� UHQJH� GDKD� \DNÕQ�ǻ(���
GH÷HUOHUL�VXQGX÷XQX�J|VWHUPHNWHGLU��$QFDN��KHU� LNL�UHQN�
VNDODVÕQÕQ�GD�NOLQLN�RODUDN�NDEXO� HGLOHELOLU� VÕQÕUODUÕ� DúDQ�
ǻ(���GH÷HUOHUL�VXQGX÷X�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��NOLQLN�SUD-
WLNWH� UHQN� VHoLPLQGH� GLNNDWOL� ROXQPDVÕ� JHUHNWL÷L� DoÕNWÕU��
%XOJXODU�ÕúÕ÷ÕQGD��NOLQLN�X\JXODPDODUGD�GLú�KHNLPOHUL�YH�
GLú� WHNQLV\HQOHULQLQ� UHQN� VNDODODUÕQÕQ� KHGHI� UHQNOH� RODQ�
X\XP�IDUNODUÕQÕ�J|]�|Q�QGH�EXOXQGXUPDVÕ�JHUHNPHNWHGLU��
g]HOOLNOH�\�NVHN�HVWHWLN�EHNOHQWLOHUH�VDKLS�KDVWDODUGD��GL-
MLWDO�UHQN�|Oo�P�FLKD]ODUÕ�YH\D�KDVVDV�UHQN�HúOHúWLUPH�\|Q-
WHPOHUL�LOH�GHVWHNOHQHQ�VHoLPOHULQ�\DSÕOPDVÕ�NULWLN�|QHPH�
VDKLSWLU�

%X�oDOÕúPDQÕQ�ED]Õ�VÕQÕUOÕOÕNODUÕ�EXOXQPDNWDGÕU��gQFHOLNOH��
oDOÕúPD�\DOQÕ]FD� LNL� IDUNOÕ� UHQN� VNDODVÕQÕ�GH÷HUOHQGLUPLú�
ROXS��SL\DVDGD�EXOXQDQ�GL÷HU�UHQN�VNDODODUÕ\OD�NDUúÕODúWÕU-
PD�\DSÕOPDPÕúWÕU�� )DUNOÕ� �UHWLFLOHUH� DLW� UHQN� VNDODODUÕQÕQ�
GD�EHQ]HU�\|QWHPOHUOH�DQDOL]�HGLOPHVL��JHOHFHNWHNL�DUDúWÕU-
PDODUGD� GH÷HUOHQGLULOHELOHFHN� ELU� NRQXGXU�� %XQXQ� \DQÕ�
VÕUD��oDOÕúPDGD�UHQN�|Oo�POHUL�\DOQÕ]FD�ELU�VSHNWURIRWRPH-
WUH�NXOODQÕODUDN�JHUoHNOHúWLULOPLúWLU��2\VD�IDUNOÕ�|Oo�P�FL-
KD]ODUÕQÕQ� �NRORULPHWUHOHU�� GLMLWDO� J|U�QW�OHPH� VLVWHPOHUL�
YH� LQWUDRUDO� WDUD\ÕFÕODU� JLEL�� NXOODQÕPÕQÕQ� VRQXoODU� �]H-
ULQGHNL� HWNLVL� GH� GH÷HUOHQGLULOPHOLGLU�� *HOHFHNWH� \DSÕOD-
FDN� oDOÕúPDODU�� IDUNOÕ� |Oo�P� FLKD]ODUÕ� LOH� HOGH� HGLOHQ�
YHULOHULQ�NDUúÕODúWÕUÕOPDVÕQÕ�LoHUHELOLU��$\UÕFD��EX�oDOÕúPD-
GD� W�P� |Oo�POHU� VWDQGDUW� D\GÕQODWPD� NRúXOODUÕ� DOWÕQGD�
JHUoHNOHúWLULOPLúWLU��$QFDN�NOLQLN�RUWDPODUGD�IDUNOÕ�D\GÕQ-
ODWPD� NRúXOODUÕ� GLú� UHQJLQLQ� DOJÕODQPDVÕQÕ� HWNLOH\HELOLU��
)DUNOÕ�ÕúÕN�ND\QDNODUÕQÕQ��J�Q�ÕúÕ÷Õ��\DSD\�ÕúÕN��/('�ODP-
EDODU� JLEL�� UHQN� |Oo�POHULQH� RODQ� HWNLVLQLQ� DUDúWÕUÕOPDVÕ��
JHOHFHNWHNL� oDOÕúPDODUD� NDWNÕ� VD÷OD\DFDNWÕU�� 6RQ� RODUDN��
UHQN� VNDODODUÕQÕQ�X]XQ� V�UHOL� NXOODQÕP�YH�GH]HQIHNVL\RQ�
LúOHPOHUL�VRQUDVÕ�UHQN�VWDELOLWHVLQLQ�LQFHOHQPHVL�GH�|QHP-
OL�ELU�DUDúWÕUPD�DODQÕGÕU��5XWLQ�NOLQLN�X\JXODPDODUGD�UHQN�
VNDODODUÕ�oHúLWOL�VWHULOL]DV\RQ�\|QWHPOHULQH�PDUX]�NDOPDN-
WDGÕU�YH�EX�LúOHPOHU�]DPDQOD�UHQN�GH÷LúLNOLNOHULQH�QHGHQ�
RODELOLU��%X�QHGHQOH��JHOHFHN�oDOÕúPDODUGD�UHQN�VWDELOLWHVL�
�]HULQGHNL�HWNLOHULQ�GH÷HUOHQGLUPHVL�|QHULOLU�

SONUÇ
dDOÕúPDQÕQ�VÕQÕUODPDODUÕ�GDKLOLQGH�
+HU� LNL� UHQN� VNDODVÕ� GD� KHGHI� UHQNOHUH� ELUHELU� X\XP�
VD÷ODPDPDNOD� ELUOLNWH��9LWD�&ODVVLFDO� UHQN� VNDODVÕ�� (UD\�
'HOX[H
H�J|UH�KHGHI�UHQJH�GDKD�\DNÕQ�VRQXoODU�YHUPHNWH-
GLU��(UD\�'HOX[H�UHQN�VNDODVÕ�9LWD�&ODVVLFDO�UHQN�VNDODVÕQD�
J|UH�GDKD�ID]OD�VDUÕ�WRQODUÕ�LoHUGL÷L�LoLQ�UHQN�VHoLPLQGH�EX�
GXUXP�J|]�|Q�QH�DOÕQPDOÕGÕU�

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

Finansal veya Mali Destek
+HUKDQJL�ELU�¿QDQVDO�PDOL�GHVWHN�DOÕQPDPÕúWÕU�

dÕNDU�dDWÕúPDVÕ
+HUKDQJL�ELU�oÕNDU�oDWÕúPDVÕ�ELOGLULOPHPHNWHGLU�

Etik Kurul Onay Bilgisi
(WLN�NXUXO�RQD\ÕQD�JHUHN�\RNWXU�
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&RFNLQJ� &�� &HYLUJHQ� (�� +HOOLQJ� 6�� 2VZDOG�0��
&RUFRGHO�1��5DPPHOVEHUJ�3��et al.�&RORXU�FRP-
SDWLELOLW\�EHWZHHQ� WHHWK�DQG�GHQWDO� VKDGH�JXLGHV�
LQ�4XLQTXDJHQDULDQV�DQG�6HSWXDJHQDULDQV��-�2UDO�
5HKDELO�������������������

*yPH]�3ROR�&��0DUWtQ�&DVDGR�$0��0RQWHUR� -��
)LIWHHQ�FHUDPLF�JLQJLYDO�VDPSOHV��D�SURSRVHG�JLQ-
JLYDO�VKDGH�JXLGH��-�'HQW��������������������

9RKUD�0��6KHQR\�$� In vitro�HYDOXDWLRQ�RI�DFFX-
UDF\�DQG�UHOLDELOLW\�RI�WRRWK�VKDGH�VHOHFWLRQ�XVLQJ�
GLIIHUHQW� GLJLWDO� LQVWUXPHQWV�� &XUHXV�� ������ ����
(������

6HQJH]�*��'|UWHU�&��(VWHWLN�GLú�KHNLPOL÷LQGH�UHQN�
VHoLPL��6HOFXN�'HQW�-������������������

7HMDGD�&DVDGR�0�� +HUUHUD� /-�� &DUULOOR�3HUH]� )��
5XL]�/ySH]�-��*KLQHD�5,��3pUH]�00��([SORULQJ�
WKH�&,('(�����WKUHVKROGV�IRU�OLJKWQHVV��FKURPD��
DQG� KXH� GLIIHUHQFHV� LQ� GHQWLVWU\�� -� 'HQW�� ������
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ABSTRACT
Aim 
7KH�UHPRYDO�RI�WKH�VPHDU�OD\HU�LV�D�FULWLFDO�VWHS�LQ�WKH�VXF-
FHVV�RI�URRW�FDQDO�WUHDWPHQW��,W�LV�NQRZQ�WKDW�WKH�HIIHFWLYH-
QHVV�RI�('7$�VROXWLRQV�FDQ�YDU\��SDUWLFXODUO\�GHSHQGLQJ�
RQ�WKHLU�S+�OHYHOV��7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�FRPSDUH�
WKH�URRP�WHPSHUDWXUH�S+�YDOXHV�DQG�FRVW�SHU�OLWHU�RI�HLJKW�
GLIIHUHQW�EUDQGV�RI�����('7$�VROXWLRQV�DYDLODEOH�RQ�WKH�
7XUNLVK�PDUNHW�

Material and Methods
,Q�WKLV�VWXG\��HLJKW�GLIIHUHQW�FRPPHUFLDOO\�DYDLODEOH�����
('7$�VROXWLRQV�ZHUH�SURFXUHG�IURP�WKH�PDUNHW��7KH�S+�
YDOXHV�RI�WKH�VROXWLRQV�ZHUH�PHDVXUHG�DW�URRP�WHPSHUDWXUH�
XVLQJ�D�S+�PHWHU��ZLWK�WKUHH�VHSDUDWH�PHDVXUHPHQWV�WDNHQ�
IRU�HDFK�VROXWLRQ��DQG�WKH�DYHUDJH�YDOXHV�ZHUH�FDOFXODWHG��
$GGLWLRQDOO\��WKH�FRVW�SHU�OLWHU�RI�HDFK�SURGXFW�ZDV�GHWHU-
PLQHG��7KH�FROOHFWHG�GDWD�ZHUH�DQDO\]HG�FRPSDUDWLYHO\�

Results
7KH�S+�YDOXHV�RI�:RROLQ�(QGR��3URPLGD��&RRO�	�('7$��
DQG�:HUD[�EUDQGV�ZHUH�PHDVXUHG�DV��������������7KH�S+�
YDOXHV�RI�,PLFU\O�DQG�6DYHU�EUDQGV�ZHUH�IRXQG�WR�EH�������
�������ZKLOH�WKRVH�RI�$48$�6ROXWLRQ�DQG�&HUNDPHG�(Q-
GR�6ROXWLRQ�EUDQGV�ZHUH�PHDVXUHG�DV������������,Q�WHUPV�
RI�SULFH�DQDO\VLV��&RRO�	�('7$�KDG�WKH�ORZHVW�FRVW�SHU�OL-
WHU��$48$�6ROXWLRQ�ZDV�LGHQWL¿HG�DV�WKH�PRVW�HFRQRPLFDO�
SURGXFW�DPRQJ�WKRVH�ZLWK�D�QHXWUDO�S+�YDOXH�

Conclusion
,W�LV�LPSRUWDQW�IRU�FRPSDQLHV�LQ�WKH�PDUNHW�WR�GHFODUH�WKH�
S+�YDOXH�DV�LW�DIIHFWV�WKH�SK\VLFDO�SURSHUWLHV�RI�WKH�VROX-
WLRQ�

Key Words
('7$��,UULJDWLRQ�VROXWLRQ��S+��&KHODWLRQ

*ø5øù
6PHDU� WDEDNDVÕQÕQ� NRUXQPDVÕ� YH\D� X]DNODúWÕUÕOPDVÕ�
HQGRGRQWLQLQ�WDUWÕúPDOÕ�NRQXODUÕQGDQ�ELUL�ROPXúWXU��$QFDN�
VRQ� DUDúWÕUPDODU� VPHDU� WDEDNDVÕQÕQ� PLNURRUJDQL]PDODUD�
HY� VDKLSOL÷L� \DSWÕ÷Õ� YH� N|N� NDQDO� GROXP�PDWHU\DOOHULQLQ�
ED÷ODQWÕVÕQÕ� ROXPVX]� HWNLOHGL÷L� LoLQ� X]DNODúWÕUÕOPDVÕ� JH-
UHNWL÷LQL� VDYXQPXúWXU� ������� 6PHDU� WDEDNDVÕQÕQ� WDPD-
PHQ�X]DNODúWÕUÕOPDVÕ�LoLQ�úHODV\RQ�DMDQÕ�YH�RUJDQLN�GRNX�
o|]�F�Q�Q� ELUOLNWH� NXOODQÕOPDVÕ� JHUHNPHNWHGLU�� d�QN��
KLoELU� LUULJDV\RQ� VRO�V\RQX� WHN� EDúÕQD� KHP� RUJDQLN� KHP�
LQRUJDQLN� GRNX\X� X]DNODúWÕUDPD]� ����� /LWHUDW�UGH� LQRUJD��
QLN�GRNXQXQ�X]DNODúWÕUÕOPDVÕ�LoLQ�('7$��+('3��VLWULN�DVLW��
SDUDVHWLN�DVLW��PDOHLN�DVLW�JLEL�úHODV\RQ�DMDQODUÕ�YH�DVLWOHU-
LQ�NXOODQÕPÕ�|QHULOPLúWLU������

øON�RODUDN�1\JDDUG�2VWE\��������WDUDIÕQGDQ�HQGRGRQWLGH�
NXOODQÕODQ�('7$�VRO�V\RQX� úHODV\RQ�DMDQÕ�RODUDN�ELOLQLU�
YH�J�Q�P�]GH�KDOD�HQ�VÕN�WHUFLK�HGLOHQGLU��&D��L\RQODUÕQÕ�
ED÷OD\DUDN� o|]�Q�U� NRPSOHNVOHU� ROXúWXUXU� YH� E|\OHFH�
GHEULV� YH� VPHDU� WDEDNDVÕQÕQ� X]DNODúWÕUÕOPDVÕQD� \DUGÕPFÕ�

ROXU� ����� ùHODV\RQ� DMDQODUÕQÕQ� HWNLQOL÷L� JHQHOOLNOH� N|N�
NDQDO�X]XQOX÷X��VRO�V\RQXQ�SHQHWUDV\RQ�GHULQOL÷L��GHQWL-
QLQ� VHUWOL÷L�� X\JXODPD� V�UHVL�� S+� YH� NRQVDQWUDV\RQ� JLEL�
ELUoRN�IDNW|UH�ED÷OÕGÕU���������('7$¶QÕQ�S+�GH÷HULQLQ�HW-
NLVL� LON�NH]������\ÕOÕQGD�&XU\� WDUDIÕQGDQ�DUDúWÕUÕOPÕú�YH�
VRO�V\RQXQ� S+� GH÷HULQLQ� GHPLQHUDOL]DV\RQ� HWNLQOL÷LQGH�
|QHPOL� ROGX÷X� EXOXQPXúWXU� ����� 3L\DVDGD� oHúLWOL�PDUND��
¿\DW�YH�NRQVDQWUDV\RQODUGD�('7$�VRO�V\RQX�EXOXQPDN-
WDGÕU��%X�oDOÕúPDQÕQ�DPDFÕ��SL\DVDGDNL�IDUNOÕ�PDUNDODUD�DLW�
����('7$�VRO�V\RQODUÕQÕQ�RGD�VÕFDNOÕ÷ÕQGDNL�S+�GH÷HU-
OHULQL�YH�OLWUH�EDúÕ�¿\DWODUÕQÕ�LQFHOHPHNWLU�

GEREÇ ve YÖNTEMLER
3L\DVDGD�EXOXQDQ�VHNL]�D\UÕ�����NRQVDQWUDV\RQGD�('7$�
VRO�V\RQX��5HVLP�����WHGDULN�HGLOPLú�YH�OLWUH�EDúÕ�¿\DWODUÕ�
KHVDSODQPÕúWÕU�� 6RO�V\RQODUÕQ� S+� |Oo�POHUL�� RGD� VÕFDN-
OÕ÷ÕQGD�S+�PHWUH��+$11$�+,������:RRQVRFNHW��$%'��
LOH� �o�NH]�JHUoHNOHúWLULOPLú�YH�RUWDODPD�GH÷HU�KHVDSODQ-
PÕúWÕU�

Resim 1. )DUNOÕ�PDUND�('7$�VRO�V\RQODUÕ
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dDOÕúPDPÕ]GD�NXOODQÕPD�KD]ÕU�YH�SL\DVDGD�VDWÕúWD�EXOXQDQ�
���� ('7$� VRO�V\RQODUÕQÕQ�7�UNL\H¶GH�1LVDQ� ����¶WHNL�
OLWUH�EDúÕQD�ELULP�¿\DWÕ�KHVDSODQPÕúWÕU��%X�YHULOHU�\DOQÕ]FD�
ELOLPVHO�ELU�NDUúÕODúWÕUPD�DPDFÕ\OD�VXQXOPXúWXU���

BULGULAR
<DSÕODQ�|Oo�POHUH�J|UH�:RROLQ�(QGR��øVWDQEXO��7�UNL\H���
3URPLGD��(VNLúHKLU��7�UNL\H���&RRO�	�('7$��.RQ\D��7�U-
NL\H��YH�:HUD[��ø]PLU��7�UNL\H��PDUND�VRO�V\RQODUÕQ�S+�
GH÷HUL�������������RODUDN�|Oo�OG���,PLFU\O��.RQ\D��7�UNL-
\H��YH�6DYHU��3ULPH�'HQWDO��+LQGLVWDQ��PDUND�VRO�V\RQODU�
������������S+�GH÷HULQH�VDKLS�EXOXQGX��$48$�6ROXWLRQ�
�øVWDQEXO��7�UNL\H��YH�&HUNDPHG�(QGR�6ROXWLRQ��6WDORZD�
:ROD��3RORQ\D��PDUND�VRO�V\RQODUÕQ�S+�GH÷HUL�LVH�������
����RODUDN�EHOLUOHQGL��7DEOR����

Tablo 1.�)DUNOÕ�PDUND�NXOODQÕPD�KD]ÕU� GHQWDO� HGWD� VRO�V\RQODUÕQÕQ�S+�
GH÷HUOHUL�YH�OLWUH�EDúÕ�¿\DWODUÕ�

/LWUH� EDúÕ� ¿\DWÕ� G�ú�NWHQ� \�NVH÷H� GR÷UX� VÕUDVÕ\OD�
&RRO	('7$�� 6DYHU�� ,PLFU\O�� :HUD[�� 3URPLGD�� :RRO-
LQ� (QGR�� $48$� 6ROXWLRQ� YH� &HUNDPHG� (QGR�6ROXWLRQ�
RODUDN�KHVDSODQGÕ�

7$57,ù0$
('7$� VRO�V\RQX� N|N� NDQDOODUÕQÕ� \ÕNDPDN�� VPHDU� WD-
EDNDVÕQÕQ� LQRUJDQLN�NÕVPÕQÕ� X]DNODúWÕUPDN�YH�N|N�NDQDO�
GROXP�PDWHU\DOOHULQLQ�NDQDO�GXYDUODUÕQD�ED÷ODQWÕVÕQÕ�DUW-
WÕUPDN�DPDFÕ\OD�NXOODQÕOPDNWDGÕU� ������������$\UÕFD��GDU�
YH� NDOVL¿\H� N|N� NDQDOODUÕQÕQ� SUHSDUDV\RQXQGD� VÕNOÕNOD�
WHUFLK� HGLOLU� D\UÕFD� NDOVL¿\H� NDQDOODUÕQ� JLULúLQL� EHOLUOHP-
HN�LoLQ�SXOSD�RGDVÕQGD�('7$�VRO�V\RQX�EHNOHWLOHELOHFH÷L�
ELOGLULOPLúWLU� ����� %XQXQOD� ELUOLNWH�� ('7$� VRO�V\RQX� UH-
MHQHUDWLI� HQGRGRQWLGH� E�\�PH� IDNW|UOHULQLQ� VDOÕQPDVÕQÕ�
WHúYLN�HWPHVL�DPDFÕ\OD�GD�NXOODQÕOPDNWDGÕU������

('7$� VRO�V\RQX� úHODV\RQ� \ROX\OD� GHQWLQ� GXYDUODUÕQGDQ�
PLQHUDOOHUL� X]DNODúWÕUÕU� YH� N|N� NDQDOODUÕQÕ� WHPL]OHPH� HW-
NLQOL÷LQGH�VRO�V\RQXQ�S+�YH�NRQVDQWUDV\RQXQ�|QHPOL�ELU�
IDNW|U� ROGX÷X� ELOGLULOPHNWHGLU� ������ 3L\DVDGD� ��� DUDVÕ�
����GH÷LúHQ�NRQVDQWUDV\RQODUGD�('7$�VRO�V\RQODUÕ�EX-
OXQPDNWDGÕU�����('7$
QÕQ���GDNLNDOÕN�WHPDV�V�UHVLQGHNL�
LUULJDV\RQXQGDNL�HWNLQOL÷LQLQ������('7$¶QÕQ���GDNLNDOÕN�
WHPDV� V�UHVLQGHNL� LUULJDV\RQXQD� EHQ]HU� HWNLQOLN� J|VWHU-
GL÷L� UDSRU� HGLOPLúWLU� ������ %XQXQOD� ELUOLNWH� ���� ('7$�
NRQVDQWUDV\RQXQ� VPHDU� WDEDNDVÕQÕ� X]DNODúWÕUPDGD� GDKD�
HWNLOL�ROGX÷X�ELOGLULOPLúWLU������EX�\�]GHQ�JHQHOOLNOH�¿QDO�
LULJDV\RQXQGD� ���� ('7$� NXOODQÕOPDNWDGÕU�� $PHULNDQ�

(QGRGRQWL�'HUQH÷L�YH�$YUXSD�(QGRGRQWL�'HUQH÷L��NOLQL-
V\HQOHULQ� UHMHQHUDWLI� HQGRGRQWLGH�����('7$� VRO�V\RQX�
NXOODQPDVÕQÕ�|QHUPHNWHGLU����������

('7$� VRO�V\RQXQXQ� ¿]LNVHO� |]HOOLNOHUL� S+� GH÷HULQGHNL�
GH÷LúLNOLNOHUGHQ�HWNLOHQGL÷L�LoLQ�GHQWLQ�GHPLQHUDOL]DV\RQ�HW-
NLQOL÷LQL�GH�GH÷LúHELOPHNWHGLU��������<�NVHN�S+
WD��o|]HOWL-
GHNL� L\RQL]H� PROHN�OOHULQ� L\RQL]H� ROPD\DQ� PROHN�OOHUH�
RUDQÕQÕQ�GDKD�\�NVHN�ROPDVÕ�QHGHQL\OH�('7$
QÕQ� úHODV-
\RQ� HWNLQOL÷LQLQ� GDKD� \�NVHN� ROGX÷X� ELOGLULOPLúWLU� ������
<�NVHN�S+�GH÷HUOHULQGH�� ID]OD� VD\ÕGD�KLGURNVLO�JUXEX��KL-
GURNVLDSDWLWLQ�D\UÕúPDVÕQÕ�\DYDúODWDFDN�YH�E|\OHFH�PHYFXW�
&D�VD\ÕVÕQÕ�VÕQÕUOD\DFDNWÕU��'�ú�N�YH\D�Q|WU�S+
WD��&D�¶QLQ�
ED÷ODQPDVÕ��KLGURNVLDSDWLWLQ�D\UÕúPDVÕQÕ�YH�úHODV\RQ�LoLQ�
NXOODQÕODELOLUOL÷LQL�DUWÕUPD�H÷LOLPLQGH�RODFDNWÕU�������

6HUSHU� YH� DUN�� ���������YH�����('7$� VRO�V\RQODUÕQÕQ�
GHQWLQ� HUR]\RQX� �]HULQGHNL� S+� YH� NRQVDQWUDV\RQXQ� HW-
NLOHULQL� LQFHOHGL÷L� oDOÕúPDVÕQGD� S+� ���
WH�� ���
OXN� ELU�
VRO�V\RQXQ���GDNLNDGD����
OLN�ELU�VRO�V\RQGDQ���NDW�GDKD�
D]�IRVIRU�VDOGÕ÷ÕQÕ�YH�S+��
GDNLQGHQ�GDKD�Q|WU�ELU�S+
WD�
GDKD�HWNLOL�ROGX÷XQX�ELOGLUPLúWLU��.|N�NDQDOODUÕQÕQ�WHPL]OHQ-
PHVL�YH�úHNLOOHQGLULOPHVL�VÕUDVÕQGD�('7$�VRO�V\RQODUÕQÕQ�
HUR]LY�HWNLOHULQL�D]DOWPDN� LoLQ�Q|WU�S+
WD� WHUFLK�HGLOPHVL�
YH�N|N�NDQDOODUÕQÕQ���GDNLNDGDQ�X]XQ�V�UH������('7$�LOH�
\ÕNDQPDPDVÕ�|QHULOPLúWLU���������

('7$�VRO�V\RQX�J�oO��GHPLQHUDOL]H�HWNL\H�VDKLS�ROGX÷X�
LoLQ�GHQWLQ�W�E�OOHULQLQ�JHQLúOHPHVLQH��GHQWLQLQ�VHUWOL÷LQLQ�
D]DOPDVÕQD� YH� NROODMHQ� OLÀHULQ� GHQDW�UDV\RQXQD� QHGHQ�
ROXU��%X�GHQWLQ�\DSÕVÕQGDNL�GH÷LúLNOLNOHU�LVH�NDQDO�GROXP�
PDWHU\DOOHULQLQ� ED÷ODQWÕVÕQÕQ� D]DOPDVÕQD�� N|N� NDQDO� GX-
YDUODUÕQGD� NDQDO� DOHWOHULQLQ� \DQOÕú� \|QOHQGLULOPHVLQH� YH�
YHUWLNDO�NÕUÕNODUÕQ�DUWPDVÕQD�\RO�DoDELOPHNWHGLU������%UD-
PDQWH�YH�DUN�������1L�7L�G|QHU�DOHWOHUOH�NDYLVOL�NDQDOODU-
GD� \DSÕODQ� SUHSDUDV\RQXQ� ('7$� VRO�V\RQX� NXOODQÕPÕQD�
ED÷OÕ� GDKD� ID]OD� DSLNDO� WUDQVSRUWDV\RQD� QHGHQ� ROGX÷XQX�
ELOGLUPLúWLU�DQFDN�VRO�V\RQXQ�NRQVDQWUDV\RQX��S+¶Õ��KDFPL�
YH� WHPDV� V�UHVLQL� EHOLUWPHPLúWLU�� %XQD� UD÷PHQ�:KLWEHFN�
YH� DUN�� ����� SUHSDUDV\RQ� VÕUDVÕQGD�����('7$� VRO�V\RQX�
NXOODQÕPÕQÕQ� DSLNDO� WUDQVSRUWDV\RQX� |QHPOL� |Oo�GH� DUWWÕU-
PDGÕ÷ÕQÕ� UDSRU�HWPLúWLU��8]XQR÷OX�YH�DUN�� �����NÕVD�X\JX-
ODPD� V�UHVL\OH� \�NVHN� NRQVDQWUDV\RQGD� ('7$� VRO�V\RQX�
NXOODQÕOPDVÕQÕ� YH\D� GDKD� X]XQ� X\JXODPD� V�UHVL\OH� G�ú�N�
NRQVDQWUDV\RQGD� ('7$� VRO�V\RQX� NXOODQÕOPDVÕ� JHUHNWL÷L-
QL� ELOGLUPLúWLU� YH� \�NVHN� NRQVDQWUDV\RQODUÕQ� X]XQ� V�UH-
OL� NXOODQÕPÕQÕQ� N|N� NÕUÕ÷Õ� ULVNLQL� DUWÕUDELOHFH÷L� KLSRWH]LQL�
GHVWHNOHPLúWLU��

('7$�VRO�V\RQX�OXEULNDQW�RODUDN�NDEXO�HGLOPHNWHGLU�YH��MHO�
úHNOLQGH� IRUPODUÕ� |]HOOLNOH� EX� DPDo� LoLQ� SD]DUODQPDNWDGÕU�
������ )DNDW�� J�Q�P�]GH� NXOODQÕPÕ� SHN� |QHULOPHPHNWHGLU��
3HWHUV� YH� DUN�� ����� ���� ('7$� VRO�V\RQXQ� SUHSDUDV\RQ�
VÕUDVÕQGD�G|QHU�DOHWLQ��WRUNX�YH�NXYYHWLQL�D]DOWPDGD�('7$�
MHOGHQ� GDKD� HWNLOL� ROGX÷XQX� ELOGLUPLúWLU�� %XQXQ� QHGHQL�
RODUDN� MHO� WLSL� �U�QOHU� NXOODQÕOGÕ÷ÕQGD�G|QHU� DOHWOHULQ� NHVL��
WLQGH� ELULNHQ� DUWÕNODUÕQ�� G|QHU� DOHWWH� GDKD� ID]OD� VWUHVH� \RO�
DoWÕ÷ÕQÕ�UDSRU�HWPLúWLU�
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dDOÕúPDPÕ]GD�Q|WU�S+�VHYL\HVLQGH� � VDGHFH� LNL��U�Q� �&HU-
NDPHG�(QGR�6ROXWLRQ�YH�$48$�6ROXWLRQ���WHVSLW�HGLOPLúWLU��
1|WU�S+�GH÷HULQH�VDKLS�HQ�D]�¿\DWOÕ��U�Q�$48$�6ROXWLRQ�
RODUDN� EXOXQPXúWXU�� +HNLPOHULQ� GHQWDO� �U�QOHUL� VDWÕQ�
DOÕUNHQ� SHUIRUPDQV� NDGDU� ¿\DWÕ� GD� J|]� |Q�QGH� EXOXQ-
GXUDELOHFH÷L� G�ú�Q�OPHNWHGLU�� %X� VHEHSOH� �UHWLFL� ¿UPD-
ODUÕQ�NRQVDQWUDV\RQXQXQ�\DQÕQGD�S+�GH÷HULQL�GH�\D]PDVÕ�
KHNLPOHULQ�VDWÕQ�DOÕUNHQ��U�Q��¿\DW�SHUIRUPDQ�DoÕVÕQGDQ�
GH÷HUOHQGLUHELOPHVL�LoLQ�\HQL�ELU�YHUL�RODELOLU��$QFDN�KH��
NLPOHULQ�GHQWDO��U�QOHUL�VDWÕQ�DOÕUNHQ�GLNNDW�HWWLNOHUL�|]HO-
OLNOHULQ�EHOLUOHQPHVL�LoLQ�GDKD�D\UÕQWÕOÕ�oDOÕúPDODUD�LKWL\Do�
YDUGÕU�

dDOÕúPDPÕ]GD�7�UNL\H¶GH�VDWÕúWD�EXOXQDQ�KHP�\HUOL�KHP�
GH�LWKDO�VHNL]�D\UÕ�NXOODQÕPD�KD]ÕU�VRO�V\RQXQ�S+�GH÷HUL�
|Oo�OP�úW�U��$QFDN�N|N�NDQDO� WHGDYLVL� LoLQ��UHWLOPLú� �YH�
ED]ÕODUÕ�VWRN�GÕúÕ�RODQ�YH\D��ONHPL]GH�VDWÕúWD�EXOXQPD\DQ�
IDUNOÕ� NRQVDQWUDV\RQODUGDNL�('7$¶ODUÕQ�S+�GH÷HUOHUL� LQ-
FHOHQPHPLúWLU��(QGRGRQWLGH�NXOODQÕPD�KD]ÕU��U�Q�RODUDN�
VXQXOPXú�SHN�oRN�PDUNDQÕQ��U�Q��EXOXQPDVÕQD� UD÷PHQ�
EX�oDOÕúPDGD�VDGHFH�VÕQÕUOÕ�VD\ÕGDNL�PDUNDQÕQ�S+�GH÷HUL�
|Oo�P���oDOÕúPDQÕQ�ELU�OLPLWDV\RQX�RODELOLU�YH�IDUNOÕ�NRQ-
VDQWUDV\RQODUGDNL�GDKD�oRN�oHúLWOL�PDUNDQÕQ�GD�S+�GH÷HUL�
ELOLQPHGL÷LQGHQ�EX�GD�IDUNOÕ�ELU�DUDúWÕUPD�NRQXVX�RODELOLU�

SONUÇ
(OGH�HGLOHQ�VRQXoODU��SL\DVDGDNL��U�QOHU�DUDVÕQGD�EHOLUJLQ�
S+�IDUNOÕOÕNODUÕQÕQ�EXOXQGX÷XQX�J|VWHUPLúWLU��:RROLQ�(QGR��
3URPLGD�� &RRO� 	� ('7$� YH�:HUD[� PDUNDODUÕQÕQ� ROGXNoD�
\�NVHN�S+�GH÷HUOHULQH�VDKLS�ROGX÷X��EXQD�NDUúÕQ�$48$�
6ROXWLRQ� YH� &HUNDPHG� (QGR�6ROXWLRQ� PDUNDODUÕQÕQ� Q|WU�
S+� G�]H\LQGH� ROGX÷X� EHOLUOHQPLúWLU�� )L\DW�SHUIRUPDQV�

GH÷HUOHQGLUPHVLQGH� LVH� Q|WU� S+¶D� VDKLS� HQ� HNRQRPLN�
�U�Q�Q�$48$� 6ROXWLRQ� ROGX÷X� WHVSLW� HGLOPLúWLU�� ('7$�
VRO�V\RQODUÕQÕQ�S+�G�]H\OHULQLQ��GHQWLQ�\�]H\LQGH�PH\-
GDQD�JHOHQ�NLP\DVDO�GH÷LúLPOHU�YH�úHODV\RQ�HWNLQOL÷L��]H-
ULQGH�GR÷UXGDQ�HWNLOL�ROGX÷X�J|]�|Q�QH�DOÕQGÕ÷ÕQGD���U�Q�
VHoLPLQGH�\DOQÕ]FD�NRQVDQWUDV\RQ�GH÷LO��S+�ELOJLVLQLQ�GH�
GLNNDWH� DOÕQPDVÕ� JHUHNWL÷L� VRQXFXQD� YDUÕOPÕúWÕU�� %X� QH��
GHQOH���UHWLFL�¿UPDODUÕQ��U�Q�HWLNHWOHULQGH�S+�GH÷HUOHULQL�
DoÕNoD� EHOLUWPHOHUL�� NOLQLN� X\JXODPDODUGD� �U�Q� VHoLPLQL�
GDKD�ELOLQoOL�KDOH�JHWLUHFHNWLU��$\UÕFD��NOLQLV\HQOHULQ�VDWÕQ�
DOPD� NDUDUODUÕQÕ� YHULUNHQ� \DOQÕ]FD� PDOL\HW� RGDNOÕ� GH÷LO��
�U�Q�Q� NLP\DVDO� |]HOOLNOHUL� GR÷UXOWXVXQGD� GD� GH÷HU-
OHQGLUPH�\DSPDODUÕQÕQ�WHGDYL�EDúDUÕVÕQÕ�ROXPOX�\|QGH�HW-
NLOH\HELOHFH÷L�G�ú�Q�OPHNWHGLU�

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

Finansal veya Mali Destek
+HUKDQJL�ELU�¿QDQVDO�PDOL�GHVWHN�DOÕQPDPÕúWÕU�

dÕNDU�dDWÕúPDVÕ
+HUKDQJL�ELU�oÕNDU�oDWÕúPDVÕ�ELOGLULOPHPHNWHGLU�

Etik Kurul Onay Bilgisi
(WLN�NXUXO�RQD\ÕQD�JHUHN�\RNWXU�
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%HOW]�5(��7RUDELQHMDG�0��3RXUHVPDLO�0��4XDQ-
WLWDWLYH� DQDO\VLV� RI� WKH� VROXELOL]LQJ� DFWLRQ� RI�
07$'��VRGLXP�K\SRFKORULWH�� DQG�('7$�RQ�ER-
YLQH�SXOS�DQG�GHQWLQ��-�(QGRG�������������������

7RUDELQHMDG�0��+DQG\VLGHV�5��.KDGHPL�$$�� et 
al. &OLQLFDO� LPSOLFDWLRQV� RI� WKH� VPHDU� OD\HU� LQ�
HQGRGRQWLFV��D�UHYLHZ��2UDO�6XUJ�2UDO�0HG�2UDO�
3DWKRO�2UDO�5DGLRO�(QGRG��������������������

&DOW�6��6HUSHU�$��6PHDU�OD\HU�UHPRYDO�E\�(*7$��
-�(QGRG���������������������

4LDQ�:��6KHQ�<��+DDSDVDOR�0��4XDQWLWDWLYH�DQDO-
\VLV�RI�WKH�HIIHFW�RI�LUULJDQW�VROXWLRQ�VHTXHQFHV�RQ�
GHQWLQ�HURVLRQ��-�(QGRG�����������������������

)RUWHD� /�� 6DQ]�6HUUDQR�'�� /X]� /%�� et al. � 8S-
GDWH�RQ�FKHODWLQJ�DJHQWV�LQ�HQGRGRQWLF�WUHDWPHQW��
D�V\VWHPDWLF� UHYLHZ��-�&OLQ�([S�'HQW������������
(��������

+XOVPDQQ�0��+HFNHQGRUII�0��/HQQRQ�$��&KHODW-
LQJ�DJHQWV�LQ�URRW�FDQDO�WUHDWPHQW��PRGH�RI�DFWLRQ�
DQG� LQGLFDWLRQV�IRU� WKHLU�XVH�� ,QW�(QGRG�-��������
������������

6HQ�%+��:HVVHOLQN�35��7XUNXQ�0��7KH�VPHDU�OD\-
HU��D�SKHQRPHQRQ�LQ�URRW�FDQDO�WKHUDS\��,QW�(QGRG�
-�������������������

&DOYR� 3HUH]�9��0HGLQD� &DUGHQDV�0(�� 6DQFKH]�
3ODQHOOV� 8�� 7KH� SRVVLEOH� UROH� RI� S+� FKDQJHV�
GXULQJ�('7$�GHPLQHUDOL]DWLRQ�RI�WHHWK��2UDO�6XUJ�
2UDO�0HG�2UDO�3DWKRO��������������������

&XU\�-$��%UDJRWWR�&��9DOGULJKL�/��7KH�GHPLQHU-
DOL]LQJ�HI¿FLHQF\�RI�('7$�VROXWLRQV�RQ�GHQWLQ��,��
,QÀXHQFH�RI�S+��2UDO�6XUJ�2UDO�0HG�2UDO�3DWKRO��
�����������������

&DOW�6��6HUSHU�$��'HQWLQDO� WXEXOH�SHQHWUDWLRQ�RI�
URRW� FDQDO� VHDOHUV� DIWHU� URRW� FDQDO� GUHVVLQJ�ZLWK�
FDOFLXP�K\GUR[LGH��-�(QGRG�������������������

:KLWH�55��*ROGPDQ�0��/LQ�36��7KH�LQÀXHQFH�RI�
WKH� VPHDUHG� OD\HU� XSRQ� GHQWLQDO� WXEXOH� SHQHWUD-
WLRQ� E\� SODVWLF� ¿OOLQJ�PDWHULDOV�� -� (QGRG�� ������
������������

:KLWH�55��*ROGPDQ�0��/LQ�36��7KH�LQÀXHQFH�RI�
WKH� VPHDUHG� OD\HU� XSRQ� GHQWLQDO� WXEXOH� SHQHWUD-
WLRQ�E\�HQGRGRQWLF�¿OOLQJ�PDWHULDOV��3DUW�,,��-�(Q-
GRG��������������������

3DQJ�16��/HH�6-��.LP�(��et al. �(IIHFW�RI�('7$�RQ�
DWWDFKPHQW�DQG�GLIIHUHQWLDWLRQ�RI�GHQWDO�SXOS�VWHP�
FHOOV��-�(QGRG������������������

6HUSHU�$�� &DOW� 6�� 7KH� GHPLQHUDOL]LQJ� HIIHFWV� RI�
('7$�DW�GLIIHUHQW� FRQFHQWUDWLRQV� DQG�S+�� -�(Q-
GRG�������������������

3HUH]� )�� 5RXTXH\URO�3RXUFHO� 1�� (IIHFW� RI� D�
ORZ�FRQFHQWUDWLRQ� ('7$� VROXWLRQ� RQ� URRW� FDQDO�
ZDOOV��D�VFDQQLQJ�HOHFWURQ�PLFURVFRSLF�VWXG\��2UDO�
6XUJ�2UDO�0HG�2UDO� 3DWKRO�2UDO�5DGLRO� (QGRG��
�����������������

2UKDQ�(2��%DKDGLU�'��$NJXQ�&��et al. �6FDQQLQJ�
HOHFWURQ�PLFURVFRSLF�HYDOXDWLRQ�RI�WKH�HI¿FDF\�RI�
���HWK\OHQHGLDPLQHWHWUDDFHWLF�DFLG�IRU�VPHDU�OD\-
HU�UHPRYDO��0LFURVF�5HV�7HFK��������������������

(QGRGRQWLVWV�� $$R�� &OLQLFDO� FRQVLGHUDWLRQV� IRU�
D� UHJHQHUDWLYH�SURFHGXUH������� >$YDLODEOH� IURP��
KWWSV���ZZZ�DDH�RUJ�VSHFLDOW\�ZS�FRQWHQW�XS-
ORDGV�VLWHV�����������FXUUHQWUHJHQHUDWLYHHQG-
RGRQWLFFRQVLGHUDWLRQV�SGI�

*DOOHU�.0��.UDVWO�*��6LPRQ�6��et al. �(XURSHDQ�
6RFLHW\� RI� (QGRGRQWRORJ\� SRVLWLRQ� VWDWHPHQW��
5HYLWDOL]DWLRQ�SURFHGXUHV��,QW�(QGRG�-������������
��������

<LOPD]�=��$NWHPXU�6��%X]RJOX�+'��et al. �7KH�HI-
IHFW�RI�WHPSHUDWXUH�DQG�S+�YDULDWLRQV�RQ�WKH�VXU-
IDFH� WHQVLRQ�RI�('7$�VROXWLRQV�� -�(QGRG��������
������������

&DOW�6��6HUSHU�$��7LPH�GHSHQGHQW�HIIHFWV�RI�('7$�
RQ�GHQWLQ�VWUXFWXUHV��-�(QGRG������������������

%UDPDQWH�&0��%HWWL�/9��&RPSDUDWLYH�DQDO\VLV�RI�
FXUYHG�URRW�FDQDO�SUHSDUDWLRQ�XVLQJ�QLFNHO�WLWDQL-
XP�LQVWUXPHQWV�ZLWK�RU�ZLWKRXW�('7$��-�(QGRG��
������������������

:KLWEHFN�(5��6ZHQVRQ�.��7RUGLN�3$��et al. �(I-
IHFW�RI�('7$�SUHSDUDWLRQV�RQ�URWDU\�URRW�FDQDO�LQ-
VWUXPHQWDWLRQ��-�(QGRG������������������

8]XQRJOX�(��$NWHPXU�6��8\DQLN�02��et al. �(I-
IHFW� RI� HWK\OHQHGLDPLQHWHWUDDFHWLF� DFLG� RQ� URRW�
IUDFWXUH�ZLWK�UHVSHFW�WR�FRQFHQWUDWLRQ�DW�GLIIHUHQW�
WLPH�H[SRVXUHV��-�(QGRG���������������������

&KDQGOHU�1��&KHOODSSD�'��/XEULFDWLRQ�GXULQJ�URRW�
FDQDO�WUHDWPHQW��$XVW�(QGRG�-�������������������

3HWHUV�2$��%RHVVOHU�&��=HKQGHU�0��(IIHFW�RI�OLT-
XLG� DQG� SDVWH�W\SH� OXEULFDQWV� RQ� WRUTXH� YDOXHV�
GXULQJ� VLPXODWHG� URWDU\� URRW� FDQDO� LQVWUXPHQWD-
WLRQ��,QW�(QGRG�-�������������������



47

DERLEME
Review

(QGRGRQWL¶GH�'Lú�5HQN�'H÷LúLNOL÷L��
*HQHO�%LU�%DNÕú

'HQWDO�'LVFRORUDWLRQ�LQ�(QGRGRQWLFV��
DQ�2YHUYLHZ

ÖZ
'Lú�KHNLPOL÷LQGH�HVWHWLN�GLúOHULQ��GLúHWL��GXGDNODU�YH�\�]�LOH�X\XP�LoHULVLQGH�UHVWRUH�
HGLOHUHN� J�]HO� ELU� J�O�ú� VD÷ODPD\Õ� DPDoODU�� 'Lú� UHQNOHúPHOHUL� |QHPOL� ELU� HVWHWLN�
SUREOHPGLU��5HQNOHúPH�J|VWHUHQ�GLúOHU�|]HOOLNOH�|Q�E|OJHGH�|QHPOL�HVWHWLN�VRUXQ-
ODUD�QHGHQ�RODUDN�NLúLQLQ�VRV\DO�YH�GX\JXVDO�GDYUDQÕúODUÕQÕ�ROXPVX]�\|QGH�HWNLOH\H-
ELOPHNWHGLU��*�Q�P�]GH��J�]HO�YH�EH\D]�GLúOHUH�VDKLS�ROPD�LVWH÷L�DUWPDNWD��EX�GD�
EHUDEHULQGH� HVWHWLN� X\JXODPDODUÕQ� VHoHQHNOHULQLQ� oR÷DOPDVÕQÕ� VD÷ODPDNWDGÕU�� %X�
X\JXODPDODU��PHNDQLN�DEUD]\RQ��NRPSR]LW�UHVWRUDV\RQODU��SRUVHOHQ�ODPLQDODU��NRP-
SR]LW�YH�WDP�NURQODU�JLEL�UHVWRUDWLI�WHNQLNOHU�YH�EH\D]ODWPD�LúOHPOHULGLU�5HQNOHPLú�
GLúOHULQ�WHGDYLVLQGH�X\JXODQDQ�YLWDO�YH�GHYLWDO�EH\D]ODWPD�LúOHPOHUL��SRUVHOHQ�NURQODU�
YH�NRPSR]LW� ODPLQD� UHVWRUDV\RQODUOD�NDUúÕODúWÕUÕOGÕ÷ÕQGD�GDKD�NRQVHUYDWLI�ELU�\DN-
ODúÕPGÕU��(QGRGRQWL�ELOLP�GDOÕQÕQ�DQD�NRQXVX�D÷UÕQÕQ�GLQGLULOPHVL�YH�GLúWH�PH\GDQD�
JHOHQ�HQIHNVL\RQXQ�WHGDYLVL�ROPDNOD�ELUOLNWH��JHQHOOLNOH�Lo�ND\QDNOÕ�UHQNOHúPHOHUH�
ED÷OÕ�RODUDN�UHQN�GH÷LúLNOL÷L�J|VWHUHQ�GLúOHULQ�EH\D]ODWÕOPDVÕ��HQGRGRQWLVWOHULQ�J�Q-
FHO�SUDWLN�X\JXODPDODUÕQGDQ�ELULVL�KDOLQH�JHOPLúWLU��'Lú�UHQJLQLQ�NLP\DVDO�ELU�DMDQ�
NXOODQÕODUDN��PLQH�YH�GHQWLQ�GRNXODUÕQGDNL�RUJDQLN�SLJPHQWOHULQ�RNVLGDV\RQX�\ROX\-
OD�DoÕOPDVÕ�LúOHPLQH�EH\D]ODWPD�DGÕ�YHULOLU��'Lú�UHQNOHQPHOHULQLQ�JLGHULOPHVLQGH�YL-
WDO� YH� GHYLWDO� EH\D]ODWPD� \|QWHPOHUL� J�Q�P�]GH� VÕNOÕNOD� WHUFLK� HGLOPHNWHGLU�� %X�
\|QWHPOHU�LQWUDNRURQDO�YH�HNVWUDNRURQDO�EH\D]ODWPD�RODUDN�LNL�EDúOÕN�DOWÕQGD�GD�LQ-
FHOHQHELOLU��1HNURWLN�SXOSD�GRNXVX��SXOSD�LoL�NDQDPD�YH\D�SXOSD�RGDVÕQGD�EÕUDNÕOPÕú�
N|N�NDQDO�GROJX�PDGGHOHUL�QHGHQL\OH�PH\GDQD�JHOHQ�Lo�N|NHQOL�UHQNOHQPHOHU��SUR-
WHWLN�\DNODúÕPODUD�DOWHUQDWLI�RODUDN�NXOODQÕODQ�LQWUDNRURQDO�EH\D]ODWPD�WHNQLNOHUL�LOH�
NROD\��HNRQRPLN�YH�NRQVHUYDWLI�ELU�úHNLOGH�JLGHULOHELOPHNWHGLU��%X�LúOHPOHU�VÕUDVÕQGD�
ED]Õ�NRPSOLNDV\RQODUOD�NDUúÕODúÕODELOLU��(÷HU�EH\D]ODWPD�LúOHPL�LoLQ�GR÷UX�\|QWHP-
OHU�VHoLOLUVH�YH�X\JXQ�PDWHU\DOOHU�WHUFLK�HGLOLUVH��EX�YH�EXQD�EHQ]HU�NRPSOLNDV\RQ-
ODUÕQ�ROXúPD�RODVÕOÕ÷Õ�D]DOWÕOÕS��KDVWD�LVWH÷LQH�FHYDS�YHUHELOHFHN�EDúDUÕOÕ�WHGDYLOHULQ�
JHUoHNOHúWLULOPHVL�P�PN�Q�RODELOLU�

Anahtar Sözcükler
(QGRGRQWL��5HQNOHQPH��%H\D]ODWPD

=E^�̉QE�EHVIWM
Correspondence address

&Y�QEOEPIHI�]ET�PEGEO�EX�J
Cite this article as

%OH�(M̉�,IO���������
�������

WSQE]I�JEVENM��$KQEMP�GSQ

+IPM̉�XEVMLM���Received� ��14 Ocak 2025
/EFYP�8EVMLM���Accepted� ��18 Ocak 2025

7SQE]IL�,ʘ61ʘ>0ʘ
Özel Klinik
Ankara, Türkiye

,ʳVQʳ^Pʳ�7���%WPER�&�
)RHSHSRXMƅHI�HM̉�VIRO�HI˓M̉MOPM˓M��
KIRIP�FMV�FEO�̉

7SQE]IL�,ʘ61ʘ>0ʘ
Özel Klinik
Ankara, Türkiye

&IVRE�%70%2
Ankara Üniversitesi,
(M̉�,IOMQPM˓M�*EOʳPXIWM�
)RHSHSRXM�%REFMPMQ�(EP�
Ankara, Türkiye

(3-�����������EHH��������

ˢ(

ˢ(

https://orcid.org/0000-0001-8756-2134
https://orcid.org/orcid-search/search?searchQuery=0000-0002-4673-7791


48

$NG�'Lú�+HN���������� +�UP�]O��6��YH�$VODQ�%�

ABSTRACT
,Q�GHQWLVWU\��DHVWKHWLF�WHHWK�DUH�UHVWRUHG�LQ�KDUPRQ\�ZLWK�
WKH� JXPV�� OLSV� DQG� IDFH�� DLPLQJ� WR� SURYLGH� D� EHDXWLIXO�
VPLOH��7RRWK�GLVFRORUDWLRQ�LV�DQ�LPSRUWDQW�DHVWKHWLF�SURE-
OHP��'LVFRORUHG�WHHWK�FDQ�FDXVH�VLJQL¿FDQW�DHVWKHWLF�SURE-
OHPV�� HVSHFLDOO\� LQ� WKH� IURQW� UHJLRQ�� DQG� FDQ� QHJDWLYHO\�
DIIHFW�WKH�SHUVRQ
V�VRFLDO�DQG�HPRWLRQDO�EHKDYLRUV��7RGD\��
WKH�GHVLUH�WR�KDYH�EHDXWLIXO�DQG�ZKLWH�WHHWK�LV�LQFUHDVLQJ��
ZKLFK�LQ�WXUQ�LQFUHDVHV�WKH�RSWLRQV�IRU�DHVWKHWLF�DSSOLFD-
WLRQV��7KHVH�DSSOLFDWLRQV�DUH� UHVWRUDWLYH� WHFKQLTXHV�VXFK�
DV�PHFKDQLFDO�DEUDVLRQ��FRPSRVLWH�UHVWRUDWLRQV��SRUFHODLQ�
ODPLQDWHV��FRPSRVLWH�DQG�IXOO�FURZQV��DQG�ZKLWHQLQJ�SUR-
FHGXUHV��9LWDO�DQG�GHYLWDO�ZKLWHQLQJ�SURFHGXUHV�DSSOLHG�LQ�
WKH�WUHDWPHQW�RI�GLVFRORUHG�WHHWK�DUH�D�PRUH�FRQVHUYDWLYH�
DSSURDFK� FRPSDUHG� WR� SRUFHODLQ� FURZQV� DQG� FRPSRVLWH�
ODPLQDWH� UHVWRUDWLRQV��$OWKRXJK� WKH�PDLQ� VXEMHFW� RI� WKH�
HQGRGRQWLFV�EUDQFK�RI�VFLHQFH�LV�WKH�UHOLHI�RI�SDLQ�DQG�WKH�
WUHDWPHQW�RI�LQIHFWLRQ�LQ�WKH�WRRWK��ZKLWHQLQJ�RI�WHHWK�WKDW�
XVXDOO\�VKRZ�FRORU�FKDQJHV�GXH�WR�LQWHUQDO�GLVFRORUDWLRQV�
KDV�EHFRPH�RQH�RI�WKH�FXUUHQW�SUDFWLFDO�DSSOLFDWLRQV�RI�HQ-
GRGRQWLVWV��7KH�SURFHVV�RI� OLJKWHQLQJ� WKH� WRRWK� FRORU� E\�
XVLQJ�D�FKHPLFDO�DJHQW� WKURXJK� WKH�R[LGDWLRQ�RI�RUJDQLF�
SLJPHQWV�LQ�WKH�HQDPHO�DQG�GHQWLQ�WLVVXHV�LV�FDOOHG�ZKLW-
HQLQJ��9LWDO�DQG�GHYLWDO�EOHDFKLQJ�PHWKRGV�DUH�IUHTXHQWO\�
SUHIHUUHG� WRGD\� IRU� WKH� UHPRYDO� RI� WRRWK� GLVFRORUDWLRQV��
7KHVH�PHWKRGV�FDQ�EH�H[DPLQHG�XQGHU� WZR�KHDGLQJV�DV�
LQWUDFRURQDO� DQG� H[WUDFRURQDO� EOHDFKLQJ�� ,QWHUQDO� GLV-
FRORUDWLRQV� FDXVHG� E\� QHFURWLF� SXOS� WLVVXH�� LQWUDSXOSDO�
KHPRUUKDJH�RU�URRW�FDQDO�¿OOLQJ�PDWHULDOV�OHIW�LQ�WKH�SXOS�
FKDPEHU�FDQ�EH�HDVLO\��HFRQRPLFDOO\�DQG�FRQVHUYDWLYHO\�
UHPRYHG�ZLWK� LQWUDFRURQDO�EOHDFKLQJ� WHFKQLTXHV�XVHG�DV�
DQ�DOWHUQDWLYH� WR�SURVWKHWLF� DSSURDFKHV��6RPH�FRPSOLFD-
WLRQV�PD\�EH�HQFRXQWHUHG�GXULQJ�WKHVH�SURFHGXUHV��,I�WKH�
ULJKW�PHWKRGV�DUH�VHOHFWHG�IRU�WKH�EOHDFKLQJ�SURFHVV�DQG�
DSSURSULDWH�PDWHULDOV�DUH�SUHIHUUHG��WKH�SRVVLELOLW\�RI�WKHVH�
DQG�VLPLODU�FRPSOLFDWLRQV�FDQ�EH�UHGXFHG�DQG�VXFFHVVIXO�
WUHDWPHQWV�WKDW�FDQ�PHHW�WKH�SDWLHQW
V�ZLVKHV�FDQ�EH�FDU-
ULHG�RXW�

Key Words
(QGRGRQWLFV��'LVFRORUDWLRQ��%OHDFKLQJ�

*ø5øù
'LúOHULQ�QRUPDO� UHQNOHULQLQ�ER]XODUDN� IDUNOÕ� ELU� UHQN� DO-
PDVÕQD�³GLú�UHQNOHQPHVL´�GHQLU��'LúLQ�UHQJL��GHQWLQ�UHQJL�
YH� Lo�GÕú� ND\QDNOÕ� UHQNOHQPHOHUH� ED÷OÕ� RODUDN� úHNLOOHQLU��
0LQH��GHQWLQ�\D�GD�NRURQDO�SXOSD�\DSÕVÕQGD�PH\GDQD�JH-
OHFHN� KHUKDQJL� ELU� GH÷LúLNOLN� GLúLQ� ÕúÕN� LOHWLPL� |]HOOL÷LQL�
GH÷LúWLULU��%H\D]ODWPDQÕQ�EDúDUÕVÕ�ELUoRN�IDNW|UH�ED÷OÕ�RO-
PDNOD�ELUOLNWH��HQ�|QHPOLVL�UHQNOHQPH�HW\RORMLVLQLQ�L\L�ELU�
úHNLOGH�EHOLUOHQPHVLGLU��'R÷UX�ELU� WDQÕ�EDúDUÕOÕ�ELU� WHGDYL�
SODQODQPDVÕ�\DSÕOPDVÕQÕ�VD÷OD\DFDNWÕU������5HQNOHQPHQLQ�
GHUHFHVL� ORNDOL]D\RQX� YH� J|U�Q�P�� DoÕVÕQGDQ� E�\�N�
IDUNOÕOÕNODU�YDUGÕU�� øo�ND\QDNOÕ� UHQNOHQPHOHU�GLúLQ�\DSÕVÕ-
QD�GDKLO�ROPXúNHQ��GÕú�ND\QDNOÕ� UHQNOHPHOHU�GLúLQ�\�]H��
\LQH�ED÷ODQÕU��5HQNOHQPH�Lo�ND\QDNOÕ�YH�GÕú�ND\QDNOÕ�UHQN�
GH÷LúLNOLNOHUL� NRPELQDV\RQX� KDOLQGH� RODELOLU� YH� GLú� PL-
QHVL��GHQWLQL�YH\D�SXSD\Õ�HWNLOH\HELOLU��'Lú�UHQNOHQPHOHUL�
NDOÕWVDO�RODELOLU��KDVWDQÕQ�GDYUDQÕúÕQD��\DúÕQD�YH�KDVWDOÕ÷Õ-
QD�ED÷OÕ�RODELOLU�YH\D�GHQWDO�YH� WÕEEÕ� WHGDYLOHU�QHGHQL\OH�
L\DWURMHQLN�RODUDN�RUWD\D�oÕNDELOLU�������

'Õú�ND\QDNOÕ�UHQNOHQPHOHU
'Õú� ND\QDNOÕ� UHQNOHQPHOHUGH�� UHQNOHQPH\H� QHGHQ� RODQ�
PDGGHOHULQ�GLú�\�]H\OHULQH�GH÷LúLN�NXYYHWOHUOH�oHNLOHUHN�
ED÷ODQPDVÕ� V|]� NRQXVXGXU�� 5HQNOHQPHOHU� GDKD� \�]H\-
VHOGLU�� %H\D]ODWPDQÕQ� EDúDUÕVÕ� PLQHGHNL� OHNHQLQ� UHQJLQ-
GHQ� GDKD� oRN�� UHQNOHQPHQLQ� QH� NDGDU� GHULQGH� ROGX÷XQD�
ED÷OÕGÕU� ����� 'Õú� ND\QDNOÕ� OHNHOHU� \L\HFHN�� LoHFHN� YH\D�
VLJDUD� LOH� LOJLOL� \�]H\VHO� OHNHOHU� YH� UHQN� GH÷LúLPOHULGLU��
.DKYH� YH\D� oD\� JLEL� LoHFHNOHULQ� SLJPHQWOHUL� YH\D� VLJD-
UDGDQ� ND\QDNODQDQ� NDWUDQ� NR\X�� NDKYHUHQJLPVL� UHQN�
GH÷LúLPOHULQH� QHGHQ�RODELOLU�� 3RUWDNDO�� KDYXo� YH\D� oLNR-
ODWDQÕQ� DúÕUÕ� W�NHWLPL� \L\HFHNOH� LOJLOL� UHQNOHúPHOHUH� QH��
GHQ� RODELOLU�� )DUNOÕ� E|OJHOHUGH� \DúD\DQ� LQVDQODUÕQ� IDUNOÕ�
EHVOHQPH� DOÕúNDQOÕNODUÕ� IDUNOÕ� UHQNOHQPHOHULQ� PH\GDQD�
JHOPHVLQH�QHGHQ�RODELOLU��%HWHO�QXW�YH�EHQ]HUL�PDGGHOH��
ULQ�GHYDPOÕ�ELU�úHNLOGH�oL÷QHQPHVL�GLúOHUGH�E�\�N�|Oo�GH�
VL\DK� UHQN� GH÷LúLPOHULQH� QHGHQ� RODELOLU��$VLGLN� JÕGDODU-
GDQ� ND\QDNODQDQ� GHPLQHUDOL]DV\RQ� YH� N|W�� D÷Õ]� KLM\HQL�
GDKD�S�U�]O��GLú�\�]H\OHUL�ROXúWXUXUVD�� OHNHOHQPHQLQ�HW-
NLOHUL�KÕ]ODQDELOLU������'Õú�ND\QDNOÕ�UHQNOHQPHOHU�1DWKRR�
����DGOÕ�DUDúWÕUPDFÕ�WDUDIÕQGDQ��¶H�D\ÕUDUDN�WDQÕPODPÕúWÕU��
(N1)� UHQNOHQPH\H� QHGHQ� RODQ� PDGGHQLQ� UHQJL� LOH� GLúWH�
ROXúDQ� UHQNOHQPHQLQ� UHQJL� D\QÕGÕU��dD\�� NDKYH� YH� úDUDS�
JLEL�LoHFHNOHU�UHQNOL�PDWHU\DOOHULQL��NURPRMHQ��GLUHNW�GLúLQ�
\�]H\LQH�ELULNWLUHUHN�GLú�UHQNOHQPHVLQH�QHGHQ�RODELOLUOHU��
7�N�U�N�LoLQGH�EXOXQDQ�GHPLU��EDNÕU�JLEL�ED]Õ�PHWDOOHU�GH�
GLú�\�]H\OHULQH�WXWXQDUDN�UHQNOHQPH\H�QHGHQ�RODELOPHN-
WHGLUOHU���1���NURPRMHQ�PDGGHQLQ�UHQJL�GLúH�ED÷ODQGÕNWDQ�
VRQUD�GH÷LúLNOLN�J|VWHUPHNWHGLU��gUQH÷LQ��D÷Õ]�KLM\HQLQLQ�
L\L�ROPDGÕ÷Õ�NLúLOHUGH�ROXúDQ�SHOLNÕOÕQ� UHQJLQLQ�J�Q�JHo-
WLNoH�NR\XODúPDVÕGÕU��(N3)�GLúOHUGHNL�UHQNOHQPH\H�QHGHQ�
RODQ� NURPRMHQ�PDGGHQLQ� GLúH� ED÷ODQGÕ÷Õ� VÕUDGD� UHQNVL]�
ROGX÷X�� DPD� ]DPDQ� LoHULVLQGH� ROXúDQ� NLP\DVDO� UHDNVL-
\RQODU� LOH� UHQJLQLQ� GH÷LúWL÷L� J|]OHQPHNWHGLU�� 2OXúDQ� EX�
UHDNVL\RQODUD�PDLOODUG�\D�GD�QRQ�HQ]LPDWLN� UHDNVL\RQODU�
GHQLOPHNWHGLU��gUQHN�RODUDN��NORUKHNVLGLQ�YH�NDOD\�ÀRUL-
GLQ�QHGHQ�ROGX÷X�UHQNOHPHOHU�J|VWHULOHELOPHNWHGLU�������
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øo�ND\QDNOÕ�UHQNOHQPHOHU
'Lú� VHUW� GRNXODUÕQÕQ� \DSÕODUÕQGD� YH\D� NDOÕQOÕNODUÕQGD�
JHOLúLP� HVQDVÕQGD� PH\GDQD� JHOHQ� KHUKDQJL� ELU� GH÷LúLP�
VRQXFX�GLú�GRNXODUÕQÕQ�ÕúÕ÷Õ�JHoLUPH�|]HOOLNOHULQL�GH÷LúWLU-
PHOHUL� VRQXFXQGD�PH\GDQD� JHOLUOHU�� øo� UHQNOHQPHOHU� GLú�
IRUPDV\RQX� VÕUDVÕQGD� GLúLQ� \DSÕVÕ\OD� LOLúNLOLGLU�� %HOLUJLQ�
RODUDN� EX� UHQNOHQPHOHULQLQ� ELUoR÷X� GHQWLQGHGLU� YH� HNV��
WHUQDO� EH\D]ODWPD� \|QWHPOHUL� LOH� WHGDYLVL� ]RUGXU� ����� øo�
ND\QDNOÕ�UHQNOHQPHOHU�VLVWHPLN�YH�ORNDO�QHGHQOHUOH�ROXúDQ�
UHQNOHQPHOHU�RODUDN�LNL�IDUNOÕ�JUXSWD�LQFHOHQLUOHU�����

6LVWHPLN�QHGHQOHUOH�ROXúDQ�Lo�ND\QDNOÕ�
UHQNOHQPHOHU
øo� UHQNOHQPHOHUH� QHGHQ� RODQ� VLVWHPLN� HWNHQOHU� DUDVÕQGD�
JHQHWLN�QHGHQOHU��VLVWHPLN�KDVWDOÕNODU��ÀRUR]LV�YH�LODo�NXO-
ODQÕPÕQD�ED÷OÕ�UHQNOHQPHOHU�\HU�DOPDNWDGÕU�����

Genetik nedenler: øo� UHQNOHQPH\H� QHGHQ� RODQ� JHQHWLN�
DQRPDOLOHU�DUDVÕQGD��DPHORJHQH]LV� LPSHUIHNWD��$ø���GHQ-
WLQRJHQH]LV� LPSHUIHNWD� �'ø��� RVWHRJHQH]LV� LPSHUIHNWD�YH�
GHQWLQ�GLVSOD]LOHUL�\HU�DOPDNWDGÕU��$ø��KHUHGLWHU��RWR]RP-
DO� GRPLQDQW� NDUDNWHUGH� RODQ� EX� GLú� DQRPDOLVLQGH�� PLQH�
ROXúXPX� VÕUDVÕQGD� PLQHUDOL]DV\RQ� YH\D� PDWULNV� IRU-
PDV\RQX�HVQDVÕQGD�NHVLQWL�PH\GDQD�JHOLU��*HQHOOLNOH�EXN-
NDO�\�]H\GH�N�o�N�oXNXUFXNODUOD�NDUDNWHUL]HGLU��'Lú�UHQJL�
KLSRPLQHUDOL]DV\RQ�GHUHFHVL�LOH�GR÷UX�RUDQWÕOÕ�RODUDN�NR-
\XODúPDNWDGÕU�������+HP�V�W�KHP�GDLPL�GLúOHULQ�PLQHOHUL�
HWNLOHQPHNWHGLU��+LSRSODVWLN�YH�KLSRNDOVL¿N�RODUDN���WLSL�
YDUGÕU��+LSRSODVWLN�WLSWH�D]DOPÕú�PLQH�NDOÕQOÕ÷Õ�QHGHQL\OH�
GLúOHU�PH]LRGLVWDO�\|QGH�NRQWDNW�J|VWHUPH]OHU��'�]HQVL]�
PLQH� \�]H\L� ROPDNOD� ELUOLNWH� PLQH� SDUODN� YH� VHUW�� DQ-
FDN�VDUÕ� UHQNOLGLU��+LSRNDOVL¿N�WLSWH� LVH�PLQHQLQ�\HWHUVL]�
NDOVL¿NDV\RQODUÕQGDQ� GROD\Õ� oDEXN� DúÕQPDNWD� YH� UHQN�
GH÷LúWLUPHNWH��NOLQLN�RODUDN�PDW��VDUÕ�YH�NDKYHUHQJL�UHQN�
J|]OHQPHNWHGLU�� 5DG\RJUD¿OHUGH�PLQHQLQ� NDOVL¿NDV\RQX�
\HWHUVL]� ROGX÷X� LoLQ�� PLQH� YH� GHQWLQ� EHQ]HU� \R÷XQOXN-
WD� L]OHQPHNWHGLU� ������'ø��GHQWLQ�GHIHNWOHUL�JHQHWLN�YH\D�
oHYUHVHO�HWNHQOHUOH�ROXúDELOLU��*HQHWLN�RODQODU� L]ROH�YH\D�
VLVWHPLN�ELU�ER]XNOXNOD�ELUOLNWH�PH\GDQD�JHOHELOLU��6DGHFH�
GHQWLQ� LOH� DODNDOÕ� RODQ� GXUXP��'ø� �¶GLU� �+HUHGLWHU� RSDO-
HVDQ�GHQWLQ���+HU���GHQWLV\RQ�GD�HWNLOHQLU�� V�W�GLúOHULQLQ�
HWNLOHQPHVL� oR÷XQOXNOD� GDKD� FLGGLGLU��'LúOHU� oR÷XQOXNOD�
\HúLOLPVL�NDKYHUHQJL�UHQNWHGLU��WUDQVLOO�PLQDV\RQGD�RSDO-
HVDQV�J|U�Q�P�VHUJLOHUOHU��3XOSD�RGDODUÕ�REOLWHUH�ROPXúWXU��
PLQH�LQFHGLU��0LQH�\�]H\GHQ�NDONÕQFD�GHQWLQ�DoÕ÷D�oÕNDU��
'HQWLQLQ�DoÕ÷D�oÕNPDVÕ\OD�S|U|]�GHQWLQLQ�NURPRMHQ�EDN-
WHULOHUL�DEVRUEVL\RQX\OD�KÕ]OD�NDKYHUHQJL�UHQNOHúPH�ROXU��
'LúOHU� o�U�÷H� \DWNÕQGÕUODU�� %LUoRN� GLúWH� SHULDSLNDO� DEVH��
OHU�J|]OHQLU� ������2VWHRJHQH]LV� LPSHUIHNWD� LOH� LOLúNLOL�'ø�
�¶GH� LVH� NHPLN� NÕUÕOJDQOÕ÷Õ�� PDYL� VNOHUD� GHIRUPDV\RQX��
]D\ÕI� HNOHPOHU� YH� RSDOHVDQ� GHQWLQ� J|U�O�U�� 'Lú� UHQJL��
PDYL�� JUL�� VDUÕ�� NDKYHUHQJL� YH\D� DPEHU� UHQJL� WRQODUÕQGD�
RODELOLU�� *HQHWLN� DNWDUÕP� GRPLQDQW� YH\D� UHVHVLI� JHoLúOL�
RODELOLU��5HVHVLI�JHoLúOL�RODQ�GDKD�FLGGLGLU�YH�NÕVD�V�UHGH�
|O�POH�VRQXoODQÕU��2SDOHVDQ�GLúOHU�GRPLQDQW�JHoLúOL�RODQ�
oHúLGLQGH� GDKD� \D\JÕQGÕU��0LQH� NÕUÕOJDQGÕU�� SXOSD� RGDVÕ�
GHQWLQ�LOH�GROPXúWXU�YH�GHQWLV\RQXQ�WDPDPÕ�HWNLOHQPLúWLU�
������ 'ø¶QLQ� �o�QF�� ELU� WLSL� LVH� �%UDQG\ZLQH�� L]ROH� KH-

UHGLWHU� RSDOHVDQ� GHQWLQ��� LON� NH]�:LNWRS� ����� WDUDIÕQGDQ�
WDQÕPODQPÕúWÕU��%X�GXUXPGD�GLúOHULQ�J|U�Q�POHUL�KHP�WLS�
��KHP�WLS���'ø¶\H�EHQ]HU��6�W�GLúOHQPH�G|QHPLQGH�ELUGHQ�
oRN�SXOSD�HNVSR]X�J|U�O�U��5DG\RJUD¿N�RODUDN�PDQWR�WD-
EDNDVÕQÕQ�ROXúXPXQGDQ�VRQUD�GHQWLQ��UHWLPL�GXUGX÷X�LoLQ�
SXOSD�RGDVÕ�ROGXNoD�JHQLúWLU��GLúOHU�GHQL]�NDEX÷XQD�EHQ-
]HUOLN�J|VWHULUOHU��VKHOO�WHHWK���'HQWLQ�GLVSOD]LOHUL�RWR]RPDO�
GRPLQDQW�ELU�GHQWLQ�KDVWDOÕ÷ÕGÕU��WLS���GHQWLQ�GLVSOD]LVLQGH�
V�W�YH�GDLPL�GHQWLV\RQ�QRUPDO�úHNLO�YH�IRUPXQGDGÕU�IDNDW�
QDGLUHQ� WUDQVOXVHQW� RODELOLUOHU�� 5DG\RJUD¿N� RODUDN� GLúOHU�
NRQLN� DSLNDO� NRQVWULNVL\RQODUOD� ELUOLNWH� NÕVD� N|NOHUH� VD-
KLSWLUOHU��7LS� �� GHQWLQ� GLVSOD]LVLQGH� ELUoRN� SXOSD� WDúÕ\OD�
ELUOLNWH�GHYH�GLNHQL�úHNLOOL�SXOSD�RGDODUÕ�YDUGÕU������

6LVWHPLN�KDVWDOÕNODUOD�LOJLOL�QHGHQOHU
'Lú�JHOLúLPL�VÕUDVÕQGD�\DúDQDQ�\�NVHN�DWHú��GLú�\�]H\LQGH�
NURQRORMLN�PLQH� KLSRSOD]LVLQH� \RO� DoDUDN� EDQW� WLSL� UHQN�
GH÷LúLPOHULQH� QHGHQ� RODELOLU�� 9LWDPLQ� YH� PLQHUDO� HNVLN-
OLNOHUL� KLSRSOD]L\H� QHGHQ� RODELOLU�� '� YLWDPLQL� HNVLNOL÷L�
RODQ�UDúLWL]P��RVWHRPDOD]L��NHPLNOHUGHNL�JHOLúLPVHO�DQRU-
PDOOLNOHUGHQ�ND\QDNODQDQ�EH\D]�KLSRSOD]LOHUH�\RO�DoDELOLU�
������&�YLWDPLQL�HNVLNOL÷L��6NRUE�W���$�YLWDPLQL�HNVLNOL÷L�
LOH�ED÷ODQWÕOÕ�RODUDN�YH�IRVIRU�DOÕPÕQGDNL�ER]XNOXNODU�PLQH�
KLSRSOD]LOHULQH� QHGHQ� RODELOLU�� 'LúWH� UHQN� GH÷LúLNOL÷LQH�
QHGHQ� RODQ� GL÷HU� VLVWHPLN� KDVWDOÕNODU� DUDVÕQGD� SRU¿ULD��
HULWUREODVWR]LV�IHWDOLV��WDODVHPL�YH�RUDN�K�FUHOL�DQHPL�EX-
OXQXU��.RQMHQLWDO�HULWURSRLHWLN�SRU¿ULD��KHPRJORELQ�LúOHYL�
LoLQ� JHUHNOL� RUJDQLN� ELOHúLNOHU� RODQ� SRU¿ULQOHULQ� VHQWH]-
LQGHNL�DQRUPDOOLNOHUGHQ�ND\QDNODQDQ�ELU�KDVWDOÕNWÕU��'LúOHUGH�
NÕUPÕ]Õ�NDKYHUHQJL�UHQNOHúPH�J|U�O�U�YH�HWNLOHQHQ�GLú�XO-
WUDYLROH�ÕúÕN�DOWÕQGD�NÕUPÕ]Õ�ÀRUHQVDQV�J|VWHULU�������
(ULWUREODVWR]LV�IHWDOLV��\HQL�GR÷DQODUÕQ�NDQ�KDVWDOÕ÷ÕGÕU��EH-
EH÷LQ�YH�DQQHQLQ�NDQ�X\XúPD]OÕ÷Õ�QHGHQL\OH�HULWURVLWOHULQ�
DJO�WLQDV\RQX� YH� KHPROL]L� ROXúPDNWDGÕU�� 'RODúÕPGDNL�
NDQ�SLJPHQWOHUL� V�W�GLúOHULQL�YH�GR÷XP�VÕUDVÕQGD�NDOVL¿-
\H�RODQ�GDLPL�GLúOHUL� ER\D\DELOPHNWHGLU��'LúOHU� \HúLOLP-
VL�PDYL�� PDYLPVL�VL\DK� YH\D� NDKYHUHQJL� UHQNOHQPHOHU�
J|VWHUHELOPHNWHGLU� �������� +LSHUELOLUXELQHPL�� KHSDWLW� \D�
GD� NDQGDNL� ELOLUXELQ� VHYL\HVLQLQ� \�NVHN� ROPDVÕ� KDOLQGH�
V�W� GLúOHULQGH� \HúLO� SLJPHQWDV\RQODU� J|U�OHELOPHNWHGLU��
1HRQDWDO� G|QHPGH� ELOLUXELQLQ� GHQWDO� GRNXODU� JLEL� NDOVL-
¿\H� GRNXODUGD� ELULNPHVL� VRQXFX� PH\GDQD� JHOPHNWHGLU�
������%D]HQ�NDUDFL÷HU�WUDQVSODQWDV\RQX�\DSÕODQ�KDVWDODUGD�
ROXúDQ�ELOLDUDWH]L�VRQXFXQGD�GDLPL�GLúOHUGH�GH�\HúLO�UHQN-
OL� SLJPHQWH� DODQODUD� UDVWODQDELOPHNWHGLU� ������.DIDWDVÕQ-
GD�YH�X]XQ�NHPLNOHUGH�NDUDNWHULVWLN�ER]XNOXNODUD�QHGHQ�
RODQ� WDODVHPL� �RUDN� K�FUH� DQHPLVL��� NÕUPÕ]Õ� NDQ� K�FUHVL�
PDOIRUPDV\RQODUÕQD�QHGHQ�RODQ�RNVLMHQ�WDúÕ\DQ�KHPRJOR-
ELQ�PROHN�O�QGH�ELU�DQRUPDOOLN�J|VWHUHQ�NDOÕWVDO�ELU�NDQ�
KDVWDOÕ÷ÕGÕU��'LúOHUGH�PDYL��\HúLO�YH�NDKYHUHQJL�OHNHOHU�LOH�
VRQXoODQDELOLU������

Florozis
0LQHQLQ�JHOLúLPL�VÕUDVÕQGD�DúÕUÕ�ÀRU�DOÕPÕQD�ED÷OÕ�RODUDN�
DPHOREODVWODUÕQ� ÀRUGDQ� HWNLOHQPHVL� VRQXFXQGD� J|U�OHQ�
PLQH� KLSRSOD]LOHULQH� ÀRUR]LV� GHQLOPHNWHGLU�� %X� GXUXP�
HQGHPLN� RODUDN� LoPH� VX\X� ND\QDNODUÕQGDQ� YH\D� ÀRULGOL�
JDUJDUDODUGDQ�� WDEOHWOHUGHQ��GLú�PDFXQODUÕQGDQ�ND\QDNOD-



��

$NG�'Lú�+HN���������� +�UP�]O��6��YH�$VODQ�%�

QDELOLU��&LGGL\HWL� \DúD�YH� DOÕQDQ�GR]D�ED÷OÕGÕU��(QGHPLN�
ÀRUR]LVWH�KHP�V�W�KHP�GDLPL�GLúOHU�HWNLOHQLU������dR÷XQ-
OXNOD�PLQH�HWNLOHQPLúWLU�YH�EHQHNOL�DODQODUGDQ�GLII�]�RSDN�
]ÕPED� GHOL÷L� J|U�QW�V�QH� NDGDU� GH÷LúHQ� J|U�Q�PGHGLU��
0LQHQLQ�UHQJL�NLUHo�EH\D]ÕQGDQ�NR\X�NDKYH�VL\DKD�GR÷-
UX� GH÷LúHQ� J|U�Q�PGHGLU�� .DKYHUHQJL�VL\DK� UHQNOHúPH�
oR÷XQOXNOD� V�UPH� VRQUDVÕGÕU� YH� S|U|]� PLQH� �]HULQH� GÕú�
ER\DQPD�VRQXFX�ROXúPXúWXU�������)ORUR]LV�LoPH�VX\XQXQ�
��SSP¶GHQ�ID]OD�ÀRU�LoHUGL÷L�\HUOHUGH�ROXúXU�����

øODoODUOD�LOJLOL�UHQNOHQPHOHU
%D]Õ� LODoODUÕQ� YH� NLP\DVDOODUÕQ� GLú� IRUPDV\RQX� HVQDVÕQ-
GD�NXOODQÕOPDVÕ�UHQNOHQPH\H�QHGHQ�ROXU�� øODoODU� LOH� LOJLOL�
HQ�\D\JÕQ�J|U�OHQ�UHQNOHúPH�oHúLGL� WHWUDVLNOLQ�NXOODQÕPÕ�
VRQUDVÕQGD�J|U�O�U��5HQNOHúPH�ELODWHUDOGLU��KHU�LNL�\DUÕP�
oHQHGH�GH�ELUoRN�GLú�HWNLOHQLU�������7HWUDVLNOLQ��LGUDU�\ROX�
HQIHNVL\RQODUÕ�� NODPLG\D� YH� DNQH� JLEL� KDVWDOÕNODUÕ� WHGD-
YL� HWPHN� LoLQ� NXOODQÕODQ� ELU� DQWLEL\RWLNWLU�� ����
OHUGHQ�
����
OHULQ� EDúÕQD� NDGDU� VÕNOÕNOD� NXOODQÕOPÕúWÕU�� *HOLúLP�
HVQDVÕQGD� WHWUDVLNOLQOHULQ� NXOODQÕOPDVÕ� NHPLN� YH� GLú� VHUW�
GRNXODUÕQGD�ELULNLPOHULQH�QHGHQ�ROXU�������7HWUDVLNOLQOHULQ�
NHPLN�YH�GLú�VHUW�GRNXODUÕQGDNL�KLGURNVL�DSDWLW�NULVWDOOHU-
LQLQ�\�]H\OHULQGH�NDOVL\XP�L\RQODUÕ\OD�NRPSOHNV�ROXúWXU-
GXNODUÕ�ELOGLULOPLúWLU�������'HQWLQ�PLQH\H�J|UH�GDKD�ID]OD�
ER\DQÕU�� 7HWUDVLNOLQ� SODVHQWDO� EDUL\HUL� JHoHELOLU�� EX� QHG-
HQOH� JHEHOLN� G|QHPLQLQ� ���� KDIWDVÕQGDQ� VRQXQD� NDGDU�
WHWUDVLNOLQ� NXOODQÕPÕQGDQ� NDoÕQÕOPDOÕGÕU�� 'DLPL� GLúOHULQ�
JHOLúLPLQLQ����\DúÕQD�NDGDU�V�UG�÷��G�ú�Q�OG�÷�QGH�EX�
\DúD�NDGDU�RODQ�oRFXNODUGD��HP]LUHQ�DQQHOHUGH�YH�KDPLOH-
OLN� ú�SKHVL� RODQ� KDVWDODUGD�� WHWUDVLNOLQ� NXOODQÕPÕQGDQ�
NDoÕQÕOPDOÕGÕU��6�W�GLúOHUL�LoLQ�NULWLN�G|QHP�DQQH�NDUQÕQGD�
�� D\OÕNWDQ� GR÷XP� VRQUDVÕ� �� D\OÕN� RODQD� NDGDUGÕU��'DLPL�
GLúOHUGH� LVH� GR÷XPGDQ� VRQUD� ��� D\GDQ� LWLEDUHQ� �� \DúÕQD�
NDGDUGÕU������5HQN�GH÷LúLNOLNOHUL�NXOODQÕODQ�LODo�GR]XQD�YH�
LODFÕQ�YHULOGL÷L�SHUL\RGD�ED÷OÕGÕU��7HWUDVLNOLQGHQ�HWNLOHQHQ�
GLúOHU� JUL�� VDUÕPVÕ�NDKYHUHQJL� ROXUODU�� 6�UPH� HVQDVÕQGD�
J|U�QW�� GDKD� YDKLPGLU� ]DPDQOD� UHQNOHQPHQLQ� úLGGHWL�
D]DOÕU�� ,úÕ÷D�PDUX]� NDOÕQFD� NDKYHUHQJL� ROXUODU��g]HOOLNOH�
N�o�N� oRFXNODUGD�� W�P� GLúL� HWNLOH\HELOHFHN� YH\D� \DWD\�
oL]JLOHUGHQ� ROXúDQ� ELU� GHVHQ� RODUDN� RUWD\D� oÕNDELOHFHN�
JUL� YH\D� NDKYHUHQJL�� GHULQ�� NR\X� OHNHOHUH� QHGHQ� ROXU��
7HWUDVLNOLQ� �U�QOHULQLQ� GH÷LúLN� oHúLWOHUL� IDUNOÕ� UHQNOHUGH�
UHQNOHQPHOHU�\DSDU��gUQH÷LQ��NORUWHWUDVLNOLQ�VLOLN�JUL�UHQ-
NOHQPH�\DSDUNHQ�RNVLWHWUDVLNOLQ�NUHP�UHQJL�ER\DQPD�\DS-
DU� ������ 7HWUDVLNOLQLQ� VHQWHWLN� ELU� W�UHYL� RODQ�PLQRVLNOLQ�
JHQo�KDVWDODUGD�DNQH� WHGDYLVLQGH�X]XQ�V�UH�NXOODQÕOPDVÕ�
QHGHQL\OH�UHQNOHQPH\H�QHGHQ�ROXU���������

/RNDO�QHGHQOHUOH�ROXúDQ�Lo�ND\QDNOÕ�
UHQNOHQPHOHU
3XOSDO�KHPRUDML
'HQWDO�WUDYPD��SXOSDO�NDQ�GDPDUODUÕQÕQ�\ÕUWÕOPDVÕQD�YH�DU-
GÕQGDQ�LQWUDSXOSDO�NDQDPD\D�YH�NDQ�ELOHúHQOHULQLQ�GHQWLQ�
W�E�OOHULQH�GLII�]\RQXQD�QHGHQ�RODELOLU��'HQWLQ� W�E�OOHU-
LQH�SHQHWUH�RODQ������YH�DUWÕN�SXOSD�GRNXVXQGDNL�HULWURV-
LWOHU��KHPROL]�HVQDVÕQGD�GHPLU�DoÕ÷D�oÕNDUDQ�KHPRVLGHULQ��
KHPLQ��KHPDWLQ�YH�KHPDWRLGLQH�G|Q�ú�UOHU����������%DN-
WHULOHU� WDUDIÕQGDQ��UHWLOHQ�KLGURMHQ�V�O¿W��GHPLUOH�ELUOLNWH�

VL\DK�IHUULN�V�O¿WH�G|Q�ú�U�YH�EX�GD�JUL�UHQNOHQPH\H�QHG-
HQ�ROXU��.DQ��U�QOHULQLQ�SDUoDODQPDVÕQÕQ�\DQÕQGD�QHNUR-
WLN� SXOSD� GRNXVXQXQ� SDUoDODQPD� �U�QOHUL� GH� UHQNOHQ-
PH\H� QHGHQ� ROXU� ������ 3XOSDQÕQ� L\LOHúLS� L\LOHúPHGL÷LQH�
YH\D�QHNURWLN�KDOH�JHOLS�JHOPHPHVLQH�ED÷OÕ�RODUDN��UHQN�
GH÷LúLNOL÷L�JHUL�G|QHELOLU�YH\D�NDOÕFÕ�KDOH�JHOHELOLU��3XOSD�
FDQOÕOÕ÷Õ�GHYDP�HGHUVH��GLú�LON�UHQJLQH�JHUL�G|QHELOLU��DQ-
FDN�SXOSD�QHNUR]XQXQ�PH\GDQD�JHOGL÷L�GXUXPODUGD��UHQN�
GH÷LúLNOL÷L�NDOÕFÕ�RODELOLU�YH�GDKD�GD�NR\XODúDELOLU�����

3XOSD�QHNUR]X
3XOSDQÕQ�EDNWHUL\HO��PHNDQLN�YH�NLP\DVDO�QHGHQOHUOH� LU-
ULWDV\RQX�QHNUR]OD� VRQXoODQDELOLU��'RNX�QHNUR]X�VRQXFX�
ROXúDQ��GRNX�\ÕNÕP��U�QOHUL�YH�GHQWLQ�W�E�OOHULQH�NDQ�LQ-
¿OWUDV\RQX�� GLúWH� NDKYHUHQJLPVL� JUL� UHQNOHQPH\H� VHEHS�
ROXU��%D]HQ�UHQNOHúPH�QHUHGH\VH�PDYL�VL\DK�RODELOLU�������
5HQNOHQPHQLQ� GHUHFHVL�� SXOSDQÕQ� QH� NDGDU� X]XQ� V�UHGLU�
QHNUR]�ROGX÷X�LOH� LOJLOLGLU��%X�W�U�UHQN�GH÷LúLNOL÷LQLQ�LQ-
WUDNRURQDO� EH\D]ODWPD\D�ROXPOX�\DQÕW� YHUPH� H÷LOLPLQGH�
ROGX÷X�ELOGLULOPLúWLU��������

3XOSD�GRNXVX�DUWÕNODUÕ
.DQDO� WHGDYLVL�HVQDVÕQGD�JLULú�NDYLWHVLQLQ�\HWHUVL]�KD]ÕU-
ODQPDVÕ�� |]HOOLNOH� PH]LDO� YH� GLVWDO� SXOSD� ER\QX]ODUÕQÕ�
LoHUPHPHVL� GXUXPXQGD� NRURQDO� SXOSD� GRNXVX� WDPDPHQ�
oÕNDUÕODPD]�YH�DUWÕN�SXOSD�GRNXVX�VRQXQGD�SDUoDODQÕU�YH�
GLú�\DSÕVÕQÕ�UHQNOHQGLUHELOLU�����������

5HVWRUDWLI�PDWHU\DOOHU
$PDOJDP�YH\D�DOWÕQ�JLEL�PHWDOLN�GROJX�PDO]HPHOHUL�UHQN�
GH÷LúLPOHULQH�QHGHQ�RODELOLU��$OWÕQ�GROJXODU��LQOH\OHU�YH\D�
RQOD\ODU��D\QÕ�]DPDQGD�SLQOHU�YH�SRVWODU�oR÷XQOXNOD�UHQN�
GH÷LúLNOLNOHULQH�QHGHQ�RODELOLUOHU��$PDOJDP�� LoHUL÷LQGHNL�
NR\X� UHQNOL� HOHPHQWOHULQ�GHQWLQL�NR\X�JUL\H�G|Q�úW�UPH�
SRWDQVL\HOL� QHGHQL\OH� HQ� ID]OD� UHQNOHQPH\H� QHGHQ� ROXU��
gQ�GLúOHUGH�X\JXQ�\HUH�\HUOHúWLULOPH\HQ�PHWDO�SLQOHU�YH�
SUHIDEULNH� SRVWODU� UHQNOHQPH\H� QHGHQ� RODELOLU��%X� GXUX-
PXQ�VHEHEL��GLú�GRNXVX�YH\D�NRPSR]LWLQ�DOWÕQGDQ�PHWDOLQ�
J|U�QPHVLGLU�� %X� WLS� YDNDODUGD�� JHQHOOLNOH� HVNL� PHWDOLN�
UHVWRUDV\RQXQ�GDKD�HVWHWLN�ELU�NRPSR]LW�LOH�GH÷LúWLULOPH-
VL�\HWHUOL�ROXU��.RPSR]LW�GROJXODUGD�PLNURVÕ]ÕQWÕ�GD�UHQ-
NOHQPH\H�QHGHQ�ROXU��$oÕN�NHQDUODU�NLP\DVDOODUÕQ� UHVWR-
UDV\RQOD�NDYLWH�GXYDUÕ�DUDVÕQD�VÕ]PDVÕQD�L]LQ�YHULU��EX�GD�
DOWWDNL� GHQWLQL� UHQNOHQGLULU��$\UÕFD�� NRPSR]LWOHU� ]DPDQOD�
UHQNOHQLU�YH�NXURQXQ�UHQJLQL�GH�GH÷LúWLULU��%X�WLS�UHQNOHQ-
PHOHUGH�JHQHOOLNOH�HVNL�UHVWRUDV\RQODUÕQ�\HQL�HVWHWLN�UHVWR-
UDV\RQODUOD�GH÷LúWLULOPHVL�\HWHUOL�RODFDNWÕU��������

.DQDO�LoL�PHGLNDPDQODU�YH�N|N�NDQDO�GROJX�
PDGGHOHUL
*LULú�NDYLWHVL�SUHSDUDV\RQX�YH�NHPRPHNDQLN�HQVWU�PDQ-
WDV\RQ� VÕUDVÕQGD� NXOODQÕODQ� LUULJDV\RQ� VRO�V\RQODUÕ�� PH-
GLNDPDQODU�YH�N|N�NDQDO�GROJXVX�LoLQ�NXOODQÕODQ�ED]Õ�NDQDO�
GROJX�PDGGHOHUL�GLúOHUGH�UHQNOHúPHOHUH�QHGHQ�RODELOLU�������
.|N�NDQDO� WHGDYLVLQGH�NXOODQÕODQ�NDQDO�GROJX�PDGGHOHUL�
YH\D�NDQDO�SDWODUÕ�|]HOOLNOH�SXOSD�RGDVÕQGD�JLQJLYDO�PDUML-
QLQ�\XNDUÕVÕQGD�EÕUDNÕOGÕ÷ÕQGD�UHQNOHQPH\H�QHGHQ�ROXUODU��
5HQNOHúPH� oR÷XQOXNOD� VHUYLNDO� �oO�GH� J|]OHQLU�� EXQXQ�
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QHGHQL�EX�E|OJHGHNL�PLQHQLQ�LQFH��UHQNVL]�YH�WUDQVOXVHQW�
ELU� \DSÕ\D� VDKLS� ROPDVÕQGDQGÕU� ��������� � *�P�ú� NRQODU�
HVNLGHQ�N|N�NDQDO�GROJXVXQGD�VÕNOÕNOD�NXOODQÕOÕUODUGÕ��$Q-
FDN��NRUR]\RQD�X÷UDPDVÕ�YH�NRUR]\RQ��U�QOHULQLQ�GLú�YH�
oHYUH�GRNXODUÕ�ER\DPDVÕ�QHGHQL\OH�J�Q�P�]GH�DUWÕN�WHU-
FLK�HGLOPHPHNWHGLUOHU� ������5H]RUVLQRO�IRUPDOGHKLG�ED]Õ�
�ONHOHUGH� KDOHQ� N|N� NDQDO� WHGDYLVLQGH� NXOODQÕOPDNWDGÕU��
%X�PDWHU\DOOHULQ�VLWRWRNVLN�HWNLOHULQLQ�\DQÕQGD�SHPEHGHQ�
NR\X�PRUD�GH÷LúHQ� UHQN�GH÷LúLNOL÷L�\DSWÕ÷Õ�ELOGLULOPLúWLU�
�������.|N�NDQDO�SDWODUÕ�oR÷XQOXNOD��UHDNVL\RQD�JLUPHPLú�
ELOHúLNOHU�� QHP� oHNHQ� ED]Õ� NRPSRQHQWOHULQ� NRUR]\RQX�
YH\D�GHQWLQ� LOH�NLP\DVDO� UHDNVL\RQ� VRQXFX� UHQNOHQPH\H�
QHGHQ�ROXUODU����������gUQH÷LQ��$+�����'HQWVSO\�'H�7UH\��
.RQWDQ]��$OPDQ\D��N|N�NDQDO�SDWÕ��GROGXUXFX�YH�UDG\RS-
DNOÕ÷Õ�VD÷OD\ÕFÕ�RODUDN�EL]PXW�WULRNVLW�LoHULU��=DPDQOD�N|N�
NDQDOÕ� LoLQGH� WHWLNOHQHQ� ELU� NLP\DVDO� UHDNVL\RQOD� |QFH�
\HúLO�VRQUD�VL\DKD�G|Q�úHQ�EL]PXW�ELOHúLNOHUL�DoÕ÷D�oÕNDUÕU�
������$+���� LoLQGHNL� J�P�ú�Q� GH� GHQWLQ� LOH� UHDNVL\RQX�
VRQXFX�JUL�VL\DK�UHQNOHúPH�ROXúXU�������$+���¶QÕQ�PRGL-
¿\H�HGLOPLú�ELU�IRUP�ODV\RQX�RODQ�$+�3OXV��'HQWVSO\�'H�
7UH\��N|N�NDQDO�SDWÕ��UDG\RSDNOÕ÷Õ�VD÷ODPDN�LoLQ�EL]PXW-
WULRNVLW�\HULQH�]LUNRQ\XP�RNVLW�LoHULU��%X�PDGGH�X]XQ�V�UH-
OL�UHQN�VWDELOL]DV\RQXQD�VDKLSWLU�YH�EL]PXW�JLEL�NLP\DVDO�
UHDNVL\RQODUD� JLUPH]� ������07$�� SXOSD� NDSDNODPDVÕ� YH�
SHUIRUDV\RQODUÕQ� WDPLUL�JLEL�HQGRGRQWLGH�ROGXNoD�\D\JÕQ�
RODUDN�NXOODQÕODQ�ELU�PDWHU\DOGLU��$QFDN��JUL�07$¶�QÕQ�GLú�
YH�oHYUH�GRNXODUGD�UHQNOHQPH\H�QHGHQ�ROGX÷X�ELOGLULOP-
LúWLU� ���������'HPLU� RNVLW� LoHUPH\HQ� EH\D]�07$�HVWHWLN�
E|OJHOHUGH�NXOODQÕOPDN��]HUH� JHOLúWLULOPLúWLU� ������ )DNDW��
EH\D]� 07$¶QÕQ� GD� JUL� UHQNOHQPH\H� QHGHQ� ROGX÷X� LOHUL�
V�U�OP�úW�U����������.DQDO�LoL�PHGLNDPDQODUÕQ�HQGRGRQ-
WLGH�� WUDYPD\D� X÷UDPÕú� YH\D� JHQLú� SHULDSLNDO� OH]\RQOX�
GLúOHULQ� WHGDYLOHUL�� HQÀDPDWXDU�N|N� UH]RUSVL\RQX� WHGDYL-
VL�� LPPDW�U� GLúOHUGH� DSHNVL¿NDV\RQ�� UHMHQHUDV\RQ�UHYD-
VNXODUL]DV\RQ� WHGDYLOHUL� JLEL� NOLQLN� X\JXODPDODUÕ� YDUGÕU�
���������%�W�Q�EX�NOLQLN�X\JXODPD�DYDQWDMODUÕQD�UD÷PHQ�
ED]Õ�NDQDO�LoL�PHGLNDPDQODU�|]HOOLNOH�GLú�NXURQXQGD�X]XQ�
V�UH� EHNOHWLOGLNOHULQGH� GLúOHUL� ER\D\DELOLU� ������ /HGHU-
PL[� SDWÕ� YH� �oO�� DQWLEL\RWLN� SDWÕ� JLQJLYDO� PDUMLQLQ� �VW�
NÕVPÕQGD�JLULú�NDYLWHVLQGHQ�X]DNODúWÕUÕOPDGÕNODUÕ�WDNGLUGH�
HQ�oRN�UHQNOHQPH\H�QHGHQ�RODQ�SDWODUGÕU��g]HOOLNOH��oO��
DQWLEL\RWLN�SDW�LoHULVLQGH�EXOXQDQ�YH�ELU�WHWUDVLNOLQ�W�UHYL�
RODQ�PLQRVLNOLQLQ�� N|N� GHQWLQLQGHNL� NDOVL\XP� L\RQODUÕQÕ�
ED÷OD\DUDN� o|]�QPH]� ELU� NRPSOHNV� ROXúWXUDUDN� YH� VHUW�
GRNX�\DSÕVÕQGD� NR\X� UHQN� GH÷LúLNOL÷LQH� \RO� DoWÕ÷Õ� ELOGL-
ULOPLúWLU� ��������� )RUPRNUH]RO� YH� L\RGRIRUP� ED]OÕ� PH-
GLNDPDQODUÕQ� GD� NRURQDO� UHQNOHúPH�\DSWÕ÷Õ� ELOGLULOPLúWLU�
��������� IRUPRNUH]RO�Q� |]HOOLNOH� WHNUDUOD\DQ� X\JXODPD-
ODUGD�JHQHOOLNOH�JHQo�KDVWDODUGD�GHQWLQ�YH�VHPHQWH�SHQHWUH�
ROPD�|]HOOL÷LQLQ�ROGX÷XQX�ELOGLUPLúOHUGLU��%X�GLI�]\RQXQ�
IRUPRNUH]RO�Q�N�o�N�PROHN�OO��\DSÕVÕ�YH�JHQo�KDVWDODU-
GDNL� JHQLú� GHQWLQ� NDQDOODUÕQD� ED÷OÕ� ROGX÷X� ELOGLULOPLúWLU�
������ .|N� NDQDO� LUULJDV\RQX� LoLQ� NXOODQÕODQ� VRO�V\RQODU�
GD�UHQNOHQPH\H�QHGHQ�RODELOLUOHU��1D2&O�HQ�\D\JÕQ�NXO-
ODQÕODQ�LUULJDV\RQ�VRO�V\RQXGXU������� �1D2&O��GL÷HU�LUUL-
JDV\RQ� VRO�V\RQODUÕ\OD� ELUOLNWH� NXOODQÕOGÕ÷ÕQGD� NLP\DVDO�
UHDNVL\RQD�JLUHUHN�IDUNOÕ�UHQNOHQPHOHU�\DSDELOLU�������
9LYDFTXD�*RPHV�YH�DUN�������VRG\XP�KLSRNORULWLQ�NORUKHN-

VLGLQ�LOH�ELUOLNWH�NXOODQÕOGÕ÷ÕQGD�NR\X�NDKYHUHQJL�o|NHOPH�
\DSWÕ÷ÕQÕ�ELOGLUPLúOHUGLU��6RG\XP�KLSRNORULW�YH�NORUKHNVL-
GLQ�VRO�V\RQXQXQ�ELU�DUDGD�NXOODQÕOPDVÕ�VRQXFX�NR\X�NDK-
YHUHQJL�UHQNOHúPH�ROXúWX÷X�GL÷HU�DUDúWÕUPDFÕODU�WDUDIÕQGDQ�
GD�ELOGLULOPLúWLU����������%X�NDKYHUHQJL�o|NHOPH��GHQWLQL�
ER\D\DELOLU�� SXOSD� RGDVÕQÕQ� WDEDQÕQD�� JLULú� NDYLWHVLQH� YH�
N|N� NDQDO� GXYDUODUÕQD� ED÷ODQDELOLU� ������������ &+;� YH�
('7$�DUDVÕQGDNL�HWNLOHúLPL�LQFHOHPLúOHU�YH�EH\D]�SHPEH�
ELU�o|NHOPH�J|]OHPLúOHUGLU��$\UÕFD��ELU�WHWUDVLNOLQ�L]RPHUL��
ELU�GHWHUMDQ�YH�DVLWWHQ�ROXúDQ�07$'¶� LQ� �'HQWVSO\�7XOVD�
'HQWDO��7XOVD��2.��86$��VRQ�LUULJDV\RQ�VRO�V\RQX�RODUDN�
1D2&O¶GHQ� VRQUD� NXOODQÕOGÕ÷ÕQGD� ÕúÕN� YDUOÕ÷ÕQGD� PDYL�
UHQNOHúPH�\DSWÕ÷Õ�ELOGLULOPLúWLU��%XQXQ�QHGHQLQLQ�07$'�
LoHULVLQGHNL� GRNVLVLNOLQLQ� 1D2&O� LOH� WHPDVÕ� ROGX÷X� LOH-
UL� V�U�OP�úW�U� ��������� 1D2&O¶GHQ� VRQUD� VRQ� LUULJDV\RQ�
VRO�V\RQ� RODUDN� %LR3XUH� 07$'� NXOODQÕOGÕ÷ÕQGD� VDUÕ�
o|NHOPH�J|]OHPLúOHUGLU�

'Lú�o�U�÷�
øOHUOH\HQ�o�U�NOHU�GLú�UHQJLQLQ�ER]XOPDVÕQD�QHGHQ�RODELOLU��
d�U�NOHULQ�HUNHQ�HYUHOHUL�EH\D]��RSDN�PLQH�OH]\RQODUÕ�LOH�
NDUDNWHUL]HGLU��d�U�N�GRNX�X]DNODúWÕUÕOPD]VD��OH]\RQ�HN]R-
MHQ�ND\QDNODUGDQ�SLJPHQWOHU�DODUDN�NDUDUDELOLU�YH�VÕNOÕNOD�
NR\X�NDKYHUHQJL�YH\D�VL\DK�ELU�UHQJH�G|Q�úHELOLU�������

.DOVL¿N�PHWDPRUIR]���GLVWUR¿N�NDOVL¿NDV\RQ

.DOVL¿N�PHWDPRUIR]�� WUDYPDGDQ�ND\QDNODQDELOLU� YH�SXO-
SDQÕQ� PLQHUDOL]H� GRNX� LOH� REOLWHUDV\RQX� LOH� VRQXoODQÕU��
2GRQWREODVWODU�WUDYPDWLN�HWNL�LOH�WDKULS�RODELOLU�YH�SXOSD-
GDNL�\HWLúNLQ�N|N�K�FUH�SRS�ODV\RQODUÕQGDQ�JHOHQ�K�FUHO-
HUOH� GH÷LúWLULOHELOLU�� %X� K�FUHOHU�� UHSHUDWLI� GHQWLQLQ� KÕ]OÕ�
ELU� úHNLOGH�ELULNPHVLQL�EDúODWDELOLU�YH�GLúWH� VDUÕPVÕ�YH\D�
VDUÕ�NDKYHUHQJLPVL� UHQN� GH÷LúLPOHULQH� QHGHQ� RODELOLU��
gQ�GLúOHU�oR÷XQOXNOD�HWNLOHQLU��5HSHUDWLI�GHQWLQ��W�P�SXO-
SD�RGDVÕQÕ�YH�ED]Õ�GXUXPODUGD�N|N�NDQDO� VLVWHPLQLQ�DQD�
NÕVÕPODUÕQÕ�LúJDO�HGHELOLU�YH�EX�GD�NURQXQ�WUDQVO�VHQVLVLQLQ�
ND\EÕQD�QHGHQ�RODELOLU��3XOSDQÕQ�NDODQ�NDOVL¿\H�ROPDPÕú�
NÕVÕPODUÕQÕQ� YLWDO� ROXS� ROPDGÕ÷ÕQD� YH� NDOVL¿NDV\RQXQ�
GHUHFHVLQH�ED÷OÕ�RODUDN�HQGRGRQWLN�WHGDYL�HQGLNH�RODELOLU��
DQFDN�X\JXODQPDVÕ�]RU�RODELOLU��'LVWUR¿N�NDOVL¿NDV\RQGD��
\DúODQDQ�SXOSDGD��JHQHOOLNOH�SHULYDVN�OHU�YH\D�SHULQ|UDO�
RODUDN�ORNDOL]H�NDOVL¿NDV\RQ�RGDNODUÕ�YDUGÕU����������

.|N�UH]RUSVL\RQX
6HUYLNDO� N|N� UH]RUSVL\RQX�PLQH�VHPHQW� VÕQÕUÕQGD�JHQHO-
OLNOH�VHPSWRPVX]�SHPEH�UHQNOHQPH\H�QHGHQ�ROXU��5H]RUS-
WLI�GHIHNWLQ�JUDQ�ODV\RQ�GRNXVX��NDUDNWHULVWLN�³SLQN�VSRW´�
J|U�Q�P�Q��YHUHQ�LQFH�PLQH�WDEDNDVÕQÕQ�DOWÕQGDQ�J|U�OH-
ELOLU�����

<DúODQPD
<DúODQPD\D�ED÷OÕ�GLú�UHQNOHúPHOHUL��UHQN�GH÷LúWLUHQ�DMDQ-
ODUÕQ� ]DPDQOD� GLú� VHUW� GRNX� \DSÕVÕQD� DOÕQPDVÕ� QHGHQL\OH�
ROXúDQ� ¿]\RORMLN� ELU� V�UHFLQ� VRQXFXGXU�� øQVL]DO� DúÕQPD�
YH\D� oDWODNODU� JLEL� \DúD� ED÷OÕ� GH÷LúLNOLNOHU� GDKD� NROD\�
SHQHWUDV\RQ�VD÷ODU��6HNRQGHU�GHQWLQ�ELULNLPL�ÕúÕN�JHoLUPH�
|]HOOLNOHULQL�HWNLOHU�YH�GLúOHULQ�UHQJL�NR\XODúÕU�����
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%H\D]ODWPDGD�NXOODQÕODQ�PDWHU\DOOHU
%H\D]ODWPD� PDWHU\DOOHULQGHNL� DNWLI� ELOHúHQ� SHURNVLW�
ELOHúLPOHULGLU�� *�Q�P�]GH�� VÕNOÕNOD� NXOODQÕODQ� EH\D]ODW-
PD� DMDQODUÕ�� KLGURMHQ� SHURNVLW� �+�2���� VRG\XP� SHUERUDW�
�1D%2���YH�NDUEDPLG�SHURNVLWWLU��&+�1�2����$\UÕFD��VR-
G\XP�SHUNRUERQDW���1D�&2���+�2���GD�NXOODQÕODELOLU��%X�
PDWHU\DOOHU�WR]��VÕYÕ�\D�GD�MHO�IRUPXQGD�RODELOLUOHU��+LGUR-
MHQ�SHURNVLW�YH�NDUEDPLG�SHURNVLW�GDKD�oRN��HNVWUDNRURQDO�
EH\D]ODWPDGD�NXOODQÕOÕUNHQ��VRG\XP�SHUERUDW�LQWUDNRURQDO�
EH\D]ODWPD� LoLQ� WHUFLK� HGLOPHNWHGLU� ��������������� +HP�
VRG\XP�SHUERUDW�KHP�GH�NDUEDPLG�SHURNVLW��VXOX�RUWDP-
GD�D\UÕúWÕ÷ÕQGD�KLGURMHQ�SHURNVLWL�VHUEHVW�EÕUDNPDNWDGÕUODU�
��������LGHDO�ELU�EH\D]ODWPD�PDWHU\DOLQGH�EXOXQPDVÕ�JHU-
HNHQ�|]HOOLNOHUL�WDQÕPODPÕúODUGÕU��%XQD�J|UH��EH\D]ODWPD�
PDWHU\DOL�GLúOHUH�NROD\�X\JXODQDELOPHOLGLU��Q|WUDO�S+¶D�VD-
KLS�ROPDOÕGÕU��GLúOHUL�HWNLOL�ELU�úHNLOGH�EH\D]ODWDELOPHOLGLU��
PLQLPXP�PLNWDUOD��PDNVLPXP�VRQXo�HOGH�HGLOHELOPHOLGLU��
$\UÕFD��RUDO�GRNXODUÕ� LUULWH�HWPHPHOL��GLú� VHUW�GRNXODUÕQD�
]DUDU� YHUPHPHOL�� GLúOHUL� GHKLGUDWH� HWPHPHOLGLU�� +HNLP�
WDUDIÕQGDQ�NROD\OÕNOD�NRQWURO�HGLOHELOPHOL�YH�KDVWDQÕQ�LKWL-
\DoODUÕ�GR÷UXOWXVXQGD�IDUNOÕ�úHNLOOHUGH�X\JXODQDELOPHOLGLU�

+LGURMHQ�3HURNVLW�
+LGURMHQ� SHURNVLW�� DFÕ� ELU� WDGÕ� RODQ�� VXGD� o|]�QHELOHQ��
UHQNVL]� ELU� VÕYÕGÕU�� dHúLWOL� NRQVDQWUD\RQ� VHoHQH÷L� RODQ�
J�oO�� ELU� \�NVHOWJHQGLU� IDNDW� ������� DUDVÕQGD� EXOXQDQ�
VRO�V\RQODUÕ��V�SHURNVLO�SHUKLGURO��\D\JÕQ�RODUDN�NXOODQÕO-
PDNWDGÕU� ������+LGURMHQ�SHURNVLW� VHUEHVW� UDGLNDOOHU�DoÕ÷D�
oÕNDUDELOHQ��RNVLGH� HGLFL�YH� VWDELO� ROPD\DQ�NLP\DVDO�ELU�
ELOHúLNWLU��<DSÕVÕ�ER]XOGX÷XQGD�HQ�NXYYHWOL�VHUEHVW�RNVLMHQ�
UDGLNDOOHULQGHQ� RODQ� SHUKLGURNVLO� DoÕ÷D� oÕNPDNWDGÕU�� 6DI�
OLNLW� IRUPXQGDNL�KLGURMHQ�SHURNVLWLQ�\ÕNÕOPDVÕQÕ�HQJHOOH-
PHN�YH�UDI�|PU�Q��X]DWPDN�LoLQ�KD¿I�DVLGLN�RODUDN�KD]ÕU-
ODQPDNWDGÕU�

%X� UHDNVL\RQ� RUWDPÕQ� S+¶VÕQGDQ� YH� RUWDPGD� EXOXQDQ�
oHúLWOL� PDGGHOHUGHQ� HWNLOHQHELOPHNWHGLU�� %X� UHDNVL\RQ�
LoLQ�HQ�HWNLOL�S+����������¶GLU��$oÕ÷D�oÕNDQ�NXYYHWOL� VHU-
EHVW�RNVLMHQ�UDGLNDOOHUL�GLúOHULQ�LQRUJDQLN�\DSÕODUÕQGD�EX-
OXQDQ� UHQNOL� RUJDQLN�ELOHúLNOHUOH� UHDNVL\RQD�JLUPHNWH�\D�
GD�LQRUJDQLN�\DSÕODU�DUDVÕQGDNL�ERúOXNODUD�\D\ÕOPDNWDGÕU��
%X�úHNLOGH�UHQNOL�ELOHúLNOHULQ�NLP\DVDO�\DSÕODUÕ�ER]XODUDN�
UHQNVL]�\HQL�ELOHúLNOHU�ROXúWXUPDNWDGÕU�

$÷Õ]GD�EXOXQDELOHQ�ED]Õ�HQ]LPOHU��UHDNVL\RQX�KLo�VHUEHVW�
UDGLNDO� ROXúPD\DFDN� úHNLOGH� GH÷LúWLUHUHN�� KLGURMHQ� SHU-
RNVLWLQ� EH\D]ODWPD� |]HOOL÷LQL� RUWDGDQ� NDOGÕUDELOLUOHU�� %X�
UHDNVL\RQ�VRQXFXQGD�VHUEHVW�UDGLNDO�ROXúPD]�YH�KLGURMHQ�
SHURNVLW�EH\D]ODWPD�DMDQÕ�RODUDN�HWNL�HGHPH]��%X�HQ]LP-
OHU��Y�FXGXQ�RNVLMHQ�WRNVLVLWHVLQH�NDUúÕ�VDYXQPD�VLVWHPL-
QLQ�|QHPOL�ELU�SDUoDVÕGÕU��%X�QHGHQOH�EH\D]ODWPD�DMDQÕQÕ�
X\JXODUNHQ��GLúOHULQ�NXUX�YH�W�N�U�NWHQ�L]ROH�ROPDODUÕ�JH-
UHNPHNWHGLU�

<�NVHN� NRQVDWUDV\RQOX� KLGURMHQ� SHURNVLW� VRO�V\RQODUÕ�
GLNNDWOL�PXKDID]D�HGLOPHOLGLU��o�QN��NDUDUVÕ]�ELU�\DSÕODUÕ�
YDUGÕU��KÕ]OÕFD�RNVLMHQ�DoÕ÷D�oÕNDUÕUODU�YH�H÷HU�VR÷XN�NDSDOÕ�
RUWDPODUGD� EHNOHWLOPH]OHUVH� SDWOD\DELOLUOHU� ������ $\UÕFD��

EXQODU�NRVWLN�NLP\DVDOODUGÕU�YH�GRNXODUOD�WHPDVÕQGD�\DQÕN�
ROXúWXUDELOLUOHU�� EX� QHGHQOH� ROGXNoD� GLNNDWOL� NXOODQÕO-
PDOÕGÕUODU�������

.DUEDPLG�3HURNVLW�

.DUEDPLG�SHURNVLW��RUJDQLN�EH\D]�NULVWDOOL�ELU�ELOHúLNWLU��+L-
GURMHQ�SHURNVLW�YH��UHGHQ�PH\GDQD�JHOLU�YH�IDUNOÕ�NRQVDQW-
UDV\RQODUGD�NXOODQÕODELOLU������hUH�KLGURMHQ�SHURNVLW�RODUDN�
GD�ELOLQHQ�NDUEDPLG�SHURNVLW�SL\DVDGD�������NRQVDQWUD-
V\RQODUGD� EXOXQXU��'LúOHULQ� EH\D]ODWÕOPDVÕQGD� JHQHOOLNOH�
NDUEDPLG� SHURNVLWLQ� ������¶OLN� NRQVDQWUDV\RQODUÕ� NXO-
ODQÕOPDNWDGÕU�����¶OXN�NDUEDPLG�SHURNVLW������¶OÕN�KLGUR-
MHQ�SHURNVLWH�G|Q�úHUHN���UH��DPRQ\DN��&2��DoÕ÷D�oÕNDUWÕU�
���������.DUEDPLG�SHURNVLW�� ùHNLO� ���¶GH�J|U�OG�÷��JLEL�
KLGURMHQ�SHURNVLWH�G|Q�úPHNWHGLU�������

hUH�� GR÷DO� RODUDN� Y�FXWWD� EXOXQDQ� W�N�U�N� EH]OHULQGHQ�
VDOJÕODQDQ� YH� JLQJLYDO� VÕYÕGD� EXOXQDQ� ELU� ELOHúLN� RODUDN��
NHQGLOL÷LQGHQ�YH\D�EDNWHUL\HO�PHWDEROL]PD� VRQXFX�� NDU-
ERQGLRNVLW�YH�DPRQ\D÷D�SDUoDODQÕU��S+��]HULQH�HWNLVL�NRQ-
VDQWUDV\RQ�YH�X\JXODQDQ�V�UH\H�ED÷OÕGÕU��������.DUEDPLG�
SHURNVLW� \DSÕVÕQGD�EXOXQDQ��UH��KLGURMHQ�SHURNVLWL� VWDEL-
OL]H�HGHU��KLGURMHQ�SHURNVLWOH�NROD\�NÕUÕODELOHQ��JHYúHN�ELU�
ED÷�NXUDU������YH�VRO�V\RQXQ�S+¶VÕQÕ�\�NVHOWLU�������.DUE-
DPLG�SHURNVLW¶LQ�WLFDUL�SUHSDUDWODUÕ��JOLVHULQ�YH\D�SURSLOHQ�
JOLNRO��IRVIRULN�YH\D�VLWULN�DVLW�YH�WDW�YHULFL�NDWNÕ�PDGGHOHUL�
LoHUPHNWHGLU��%D]Õ�SUHSDUDWODUGD�VXGD�o|]�Q�U�SROLDNULOLN�
DVLW�SROLPHUL�RODQ�NDUERSRO��NR\XODúWÕUÕFÕ�DMDQ�RODUDN�LODYH�
HGLOPLúWLU� ������ .DUEDPLG� SHURNVLW� SUHSDUDWODUÕ� HQ� oRN�
HNVWHUQDO� EH\D]ODWPDGD� NXOODQÕOÕUODU�� DQFDN� ED]Õ� DUDúWÕU-
PDFÕODU� ������������ NDUEDPLG� SHURNVLW� MHOOHU� LOH� GHYLWDO�
GLúOHULQ�HNVWHUQDO�RODUDN�EH\D]ODWÕOPDVÕQGD��EDúDUÕOÕ�NOLQLN�
VRQXoODUÕQ�HOGH�HGLOGL÷LQL�LIDGH�HWPLúOHUGLU��.DUEDPLG�SHU-
RNVLWLQ�PXKWHPHO�\DQ�HWNLOHUL�KLGURMHQ�SHURNVLW�LOH�LOLúNLOL�
NRPSOLNDV\RQODUGDQ�GDKD�D]�úLGGHWOLGLU�o�QN��LQGLUHNW�KL-
GURMHQ�SHURNVLW�VDOÕQÕPÕQÕQ�RUWD\D�oÕNPDVÕ�EHNOHQPHNWHGLU�
���������.DUEDPLG�SHURNVLW�MHOOHULQ�EH\D]ODWPD�HWNLQOL÷LQL�
J|VWHUHELOPHOHUL�LoLQ�LON�RODUDN�DNWLI�HWNLOHUL�KLGURMHQ�SHU-
RNVLWH� SDUoDODQPDODUÕ� JHUHNPHNWHGLU� ��������� .DUEDPLG�
SHURNVLWLQ�LQVDQODUGD�NDUVLQRMHQLN�ROPDGÕ÷Õ�J|VWHULOPLúWLU�
������

6RG\XP�SHUERUDW
6RG\XP� SHUERUDW�� EH\D]�� NULVWDO� \DSÕGD�� NRNXVX]� ELU�
WR]GXU�YH�WD]H�ROGX÷XQGD�����SHUERUDW�YH������RNVLMHQ�
LoHULU��.XUX�ROGX÷XQGD�VWDELOGLU��%XQXQOD�EHUDEHU�DVLW�RU-
WDPGD��ÕOÕN�KDYDGD�YH\D�VXGD�VRG\XP�PHWDERUDW��KLGURMHQ�
SHURNVLW� YH� VHUEHVW� RNVLMHQ� KDOLQH� G|QPHNWHGLU� ����������
.ULVWDOL]DV\RQGDNL� VX� LoHUL÷LQH� ED÷OÕ� RODUDN� IDUNOÕ� IRUP-
ODUÕ�YDUGÕU��0RQRKLGUDW��WULKLGUDW�YH\D�WHWUDKLGUDW�IRUPODUÕ�
EXOXQPDNWDGÕU�������6RG\XP�SHUERUDWÕQ�PRQRKLGUDW��WULKL-
GUDW�YH\D�WHWUDKLGUDW�WLSOHULQLQ��VX�YH\D�KLGURMHQ�SHURNVLWOH�
RODQ�NDUÕúÕPODUÕQÕQ�EH\D]ODWPD�HWNLQOL÷L�ELUELULQGHQ�IDUNOÕ�
ROPDGÕ÷Õ� ELOGLULOPLúWLU� ��������� 0RQRKLGUDW�� WULKLGUDW� \D�
GD�WHWUDKLGUDW�IRUPXQGDNL�VRG\XP�SHUERUDW������¶GHQ�EHUL�
GHWHUMDQODUGD�KLGURMHQ�SHURNVLW�DoÕ÷D�oÕNDUDQ��RNVLGH�HGLFL�
YH�EH\D]ODWÕFÕ�DMDQ�RODUDN�NXOODQÕOPDNWDGÕU��6RG\XP�SHU-
ERUDWD�VX�HNOHQGLNWHQ�VRQUD��KLGURMHQ�SHURNVLW�DoÕ÷D�oÕNDU��
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+LGURMHQ�SHURNVLW�GH�IDUNOÕ�UDGLNDOOHUH�YH�L\RQODUD�GHNRP-
SR]H�ROXU������

6RG\XP�SHUERUDWÕQ�SDUoDODQPDVÕ�������$oÕ÷D�oÕNDQ�KLGUR-
MHQ� SHURNVLW�� S+�GH÷HUL�� ÕúÕN� HWNLVL� YH� ÕVÕ�PHYFXGL\HWLQH�
ED÷OÕ�RODUDN�GH÷LúLN�UDGLNDOOHU�\D�GD�L\RQODU�PH\GDQD�JH-
WLUHELOLU� ��������� � %|\OHFH� SHUKLGURNVLO� UDGLNDOOHUL�� HWNLOL�
EH\D]ODWPD�DMDQODUÕQÕQ�ROXúWXUGX÷X�DONDOHQ�RUWDPGD�RUWD-
\D�oÕNDUODU����������6RG\XP�SHUERUDW��NRQVDQWUH�KLGURMHQ�
SHURNVLW�VRO�V\RQODUÕQD�J|UH�GDKD�NROD\�NRQWURO�HGLOLU�YH�
GDKD�J�YHQLOLUGLU��%X�\�]GHQ� LQWUDNRURQDO�EH\D]ODWPDGD�
HQ�ID]OD�WHUFLK�HGLOHQ�PDWHU\DOGLU������

%H\D]ODWPDQÕQ�HWNL�PHNDQL]PDVÕ
'Lú�EH\D]ODWPDVÕQGD�NXOODQÕODQ�EH\D]ODWPD�PDWHU\DOL��PLQH�
YH�GHQWLQLQ�RUJDQLN�PDWULNVL�LoLQH�GLII�]H�ROXU����������

%H\D]ODWPD�PDWHU\DOLQGH��HúOHQPHPLú�HOHNWURQODUD�VDKLS�
VHUEHVW�UDGLNDOOHU�PHYFXWWXU��(úOHQPHPLú�HOHNWURQODU�DúÕUÕ�
GHUHFHGH�HOHNWUR¿OLN�YH�NDUDUVÕ]GÕUODU��.DUDUOÕ�KDOH�JHoPHN�
LoLQ� GL÷HU� RUJDQLN�PROHN�OOHU� LOH� ELUOHúLUOHU� YH� GL÷HU� UD-
GLNDOOHUL� ROXúWXUXUODU�� %X� UDGLNDOOHU� GR\PDPÕú� ED÷ODUOD�
UHDNVL\RQD� JLUHUHN�� HOHNWURQ� oHNLPLQL� ER]DU� YH�PLQHQLQ�
RUJDQLN� PROHN�OOHULQLQ� VR÷XUPD� HQHUMLVLQL� GH÷LúWLULUOHU��
,úÕ÷Õ�GDKD�D]�\DQVÕWDQ��GDKD�EDVLW�PROHN�OOHULQ�ROXúPDVÕQÕ�
VD÷ODUODU�YH�EXQXQ�VRQXFXQGD�GD�EDúDUÕOÕ�ELU�EH\D]ODWPD�
HWNLVL� RUWD\D� oÕNPDNWDGÕU�� %X� V�UHo� KLGURMHQ� SHURNVLWLQ��
PLQHQLQ� YH\D� LQRUJDQLN� WX]ODUÕ� DUDVÕQGDNL� RUJDQLN�PDG-
GHOHUOH�WHSNLPH\H�JLUGL÷L�]DPDQ�JHUoHNOHúLU�������.DZD-
PDWR� YH� 7VXMLPRWR¶QXQ� ������ \DSWÕNODUÕ� ELU� oDOÕúPDGD�
KLGURMHQ�SHURNVLWLQ�DPLQR�DVLWOHUL�ER]DUDN�SROLSHSWLG�]LQ-
FLULQLQ�NRSPDVÕ\OD�GHQWLQLQ�RUJDQLN�LoHUL÷LQL�HWNLOHGL÷LQL�
YH� EH\D]ODWPDGDQ� HVDV� VRUXPOXQXQ�KLGURNVLO� L\RQX�ROG-
X÷XQX� |QH� V�UP�úOHUGLU�� %H\D]ODWPD� PDGGHOHUL� µUHGRNV�
UHDNVL\RQX¶� RODUDN� GD� ELOLQHQ� RNVLUHG�NVL\RQ� UHDNVL\-
RQX\OD�oDOÕúÕUODU� ������%X� UHGRNV� UHDNVL\RQX�� ÕVÕ�� ÕúÕN�YH�
S+¶GDQ�HWNLOHQLU��������%H\D]ODWPD�DMDQÕQÕQ�SXOSD�RGDVÕQD�
\HUOHúWLULOPHVLQLQ� DUGÕQGDQ� UHQNOHQPLú� PDGGH� NLP\DVDO�
RODUDN�D]DOWÕODUDN�UHQNVL]�PDGGH\H�G|Q�úW�U�O�U��5HGRNV�
UHDNVL\RQXQGD�RNVLGH�HGLFL�DMDQÕQ��KLGURMHQ�SHURNVLW��oLIW-
OHúPHPLú� HOHNWURQODUD� VDKLS� VHUEHVW� UDGLNDOOHUL� YDUGÕU� YH�
EXQODUÕ� YHUHUHN� LQGLUJHQLU�� LQGLUJH\LFL� DMDQ� �EH\D]ODWÕODQ�
PDGGH��LVH�HOHNWURQODUÕ�NDEXO�HGHUHN�RNVLGH�ROXU�������

øQWUDNRURQDO�EH\D]ODWPD�\|QWHPOHUL
9LWDO� ROPD\DQ� GLúOHUGH� X\JXODQDQ� ELU� EH\D]ODWPD� \|Q-
WHPLGLU��(WNLOL��NROD\�YH�QLVSHWHQ�G�ú�N�PDOL\HWOL�ROGX÷X�
LoLQ� VÕNOÕNOD� WHUFLK� HGLOLU�� g]HOOLNOH� N|N� NDQDO� WHGDYLVL�
\DSÕOPÕú� GLúOHUGHNL� UHQNOHQPHOHULQ� JLGHULOPHVL� DPDFÕ\-
OD� \D\JÕQ� NXOODQÕODQ� EX� \|QWHP� WHUPRNDWDOLWLN�� ZDONLQJ�
EOHDFK�YH\D�LNLVLQLQ�NRPELQDV\RQX�úHNOLQGH�X\JXODQDELO-
LU��+HU�LNL�\|QWHPLQ�EHQ]HU�VRQXoODU�YHUGL÷L�J|VWHULOPLúWLU�
������������ $QFDN�� ZDONLQJ� EOHDFK� \|QWHPLQ� KDVWDQÕQ�
NOLQLNWH�GDKD�D]�]DPDQ�JHoLUPHVL��D\UÕFD�KDVWD�LoLQ�GDKD�
UDKDW��J�YHQOL�YH�GDKD�D]�NRPSOLNDV\RQOX�ROPDVÕ�QHGHQL�
LOH�GDKD�oRN� WHUFLK� HGLOLU� ��������%DúDUÕOÕ� ELU�EH\D]ODWPD�
WHGDYLVL�HVDV�RODUDN��HWL\RORML��GR÷UX�WHúKLV�YH�GR÷UX�EH\D-
]ODWPD� WHNQL÷LQLQ� VHoLPLQH� ED÷OÕGÕU� �������� øQWUDNRURQDO�

EH\D]ODWPD�SXOSD�RGDVÕ�ND\QDNOÕ� UHQNOHQPHOHUGH��GHQWLQ�
UHQNOHúPHOHUL� LOH�YLWDO�EH\D]DWPD�\|QWHPOHUL\OH�UHQNOHQ-
PHQLQ� JLGHULOPHGL÷L� GXUXPODUGD� HQGLNHGLU�� <�]H\VHO�
PLQH�UHQNOHQPHOHUL��GHIHNWOL�PLQH�IRUPDV\RQODUÕQGD��úLG-
GHWOL�GHQWLQ�ND\ÕSODUÕQGD��o�U�N�YDUOÕ÷ÕQGD�YH�UHQNOHQPLú�
NRPSR]LW�UHVWRUDV\RQODUGDQ�ND\QDNODQDQ�UHQNOHQPHOHUGH�
LVH�NRQWUHQGLNHGLU������

:DONLQJ�%OHDFK�%H\D]ODWPD�7HNQL÷L
:DONLQJ�%OHDFK� WHNQL÷L� LQWUDNRURQDO�EH\D]ODWPD�\DSÕODQ�
W�P�YDNDODUGD�NXOODQÕODELOLU���������øON�RODUDN�3ULQ]������
����� \ÕOÕQGD�SXOSD�RGDVÕQÕ� WHPL]OHPHN� LoLQ� VRG\XP�SHU-
ERUDW� YH� VX� NDUÕúÕPÕQÕQ� ÕVÕWÕODUDN� NXOODQÕOPDVÕQÕ� |QHU-
PLúWLU��6SDVVHU�����������\ÕOÕQGD�VRG\XP�SHUERUDW�YH�VX�
NDUÕúÕPÕQÕQ� NXOODQÕOPDVÕQÕ� WHNUDU� J�QGHPH� JHWLUPLúWLU��
����� \ÕOÕQGD� 1XWWLQJ� YH� 3RH� ����� WDUDIÕQGDQ� VX� \HULQH�
���¶OXN� KLGURMHQ� SHURNVLWLQ� NXOODQÕOPDVÕ\OD� PRGL¿\H�
HGLOPLúWLU�� 6RG\XP� SHUERUDWÕQ� VX� YH\D� DOWHUQDWLI� RODUDN�
DQHVWH]LN�VRO�V\RQ�LOH�NDUÕúÕPÕ��GHYLWDO�GLúOHULQ�LQWUDNRUR-
QDO�EH\D]ODWÕOPDVÕ�LoLQ�HQ�\D\JÕQ��HQ�J�YHQLOLU�YH�HQ�SUDWLN�
EH\D]ODWPD�X\JXODPDVÕGÕU����������%X�WHNQL÷H� µZDONLQJ¶ 
GHQLOPHVLQLQ� VHEHEL�� EH\D]ODWPD� LúOHPOHULQLQ� ���� J�Q�
DUDVÕQGD�\DSÕOÕ\RU�ROPDVÕGÕU�������%H\D]ODWPD�HWNLQOL÷LQLQ�
DUDúWÕUÕOGÕ÷Õ� ELUoRN� oDOÕúPDGD�� VRG\XP� SHUERUDWOD� GLVWLOH�
VX\XQ� \D� GD� KLGURMHQ� SHURNVLWLQ� IDUNOÕ� NRQVDQWUDV\RQ-
ODUGDNL� NDUÕúÕPODUÕ� NXOODQÕOPÕúWÕU�� 5RWVWHLQ� YH� DUN�� �����
YH�:HLJHU� YH� DUN�� ������ VRG\XP� SHUERUDWÕQ� �����¶OXN�
KLGURMHQ�SHURNVLW�YH\D�GLVWLOH� VX� LOH�NDUÕúÕPÕQGD�HWNLQOLN�
DoÕVÕQGDQ�ELU�IDUN�ROPDGÕ÷ÕQÕ�ELOGLUPLúOHUGLU��6RG\XP�SHU-
ERUDWÕQ�����KLGURMHQ�SHURNVLW� LOH�NDUÕúWÕUÕOPDVÕ�� VHUYLNDO�
N|N� UH]RUSVL\RQ� HQGLúHOHUL� QHGHQL\OH� GDKD� D]� NXOODQÕO-
PDNWDGÕU�� DQFDN� GDKD� L\L� EH\D]ODWPD� VRQXoODUÕ� HOGH� HW-
PHN�LoLQ�GDKD�J�oO��NLP\DVDO�ELOHúLNOHU�JHUHNWLUHQ�EH\D-
]ODWPD\D�GLUHQoOL�OHNHOHU�LoLQ�ELU�VHoHQHN�ROPD\D�GHYDP�
HWPHNWHGLU� ����������������� :DONLQJ� %OHDFK� WHNQL÷LQGH�
EH\D]ODWPD�SURVHG�U�QH�EDúODPDGDQ�|QFH��HWL\RORMLQLQ�YH�
UHQNOHQPHQLQ� QHGHQOHULQLQ� WDP� RODUDN� GH÷HUOHQGLULOPH-
VLQGHQ�VRQUD�ELU�WDQÕ�NRQXOPDVÕ�JHUHNOLGLU��$\UÕFD��PHYFXW�
HQGRGRQWLN�WHGDYL�NOLQLN�YH�UDG\RJUD¿N�RODUDN�GH÷HUOHQGL-
ULOPHOL��\HWHUVL]�N|N�NDQDO�GROJXVX�VHPSWRP�YH\D�SHULDSL-
NDO� OH]\RQ� YDUOÕ÷ÕQGD� N|N� NDQDO� WHGDYLVL� \HQLOHQPHOLGLU�
�������øQWUDNRURQDO�EH\D]ODWPD�LúOHPOHULQGH�PLQH�VHPHQW�
ELUOHúLPL� KL]DVÕQGD� N|N� NDQDO� GROJXVXQXQ��]HULQH� HQ� D]�
�� PP� NDOÕ÷ÕQGD� NRUX\XFX� EDUL\HU� \HUOHúWLULOPHVL� |QHU-
LOPHNWHGLU� ������� .RUX\XFX� EDUL\HU� RODUDN� |QHULOHQ�PD-
WHU\DOOHU�DUDVÕQGD�FDP�L\RQRPHU�VLPDQODU��,50��&DYLW�YH�
.ROWRVRO��NRPSR]LW�UH]LQOHU��oLQNR�RNVLW�|MHQRO�VLPDQODU��
SROLNDUERNVLODW� VLPDQODU� YH� oLQNR� IRVIDW� VLPDQODU� NXO-
ODQÕOPDVÕ� |QHULOPLúWLU� ����������� FDP� L\RQRPHU� VLPDQ��
NRPSR]LW� UH]LQ� YH� oLQNR� IRVIDW� VLPDQÕQ� LQWUDNRURQDO�
EH\D]ODWPDGD� NRUX\XFX� EDUL\HU� RODUDN� NXOODQÕOGÕ÷ÕQGD��
FDP� L\RQRPHU� VLPDQ� JUXEXQXQ� HQ� D]� VÕ]ÕQWÕ� J|VWHUGL÷L-
QL�EHOLUWPLúOHUGLU��$\UÕFD��0DLU�YH�-RLQHU� �������KLGURMHQ�
SHURNVLW� VRO�V\RQXQXQ�� oDOÕúPDODUÕQGD� NXOODQGÕNODUÕ� �o�
IDUNOÕ� FDP� L\RQRPHU� VLPDQÕQ� \DSÕVÕQGDNL� HOHPHQWOHUGH�
o|]�Q�UO�÷H�QHGHQ�ROXS�ROPDGÕ÷ÕQÕ�GH÷HUOHQGLUPLúOHU�YH�
EHOLUJLQ� ELU� o|]�QPH� J|]OHPOHPHPLúOHUGLU�� øQWUDNRURQDO�
EH\D]ODWPD� LúOHPOHULQGH� FDP� L\RQRPHU� VLPDQ� NRUX\XFX�
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EDUL\HU�PDWHU\DOL�RODUDN�HQ�oRN�WHUFLK�HGLOHQ�PDWHU\DOGLU�
�����������6RG\XP�SHUERUDW�LQHUW�ELU�VÕYÕ��GLVWLOH�VX�YH\D�
DQHVWH]LN�VRO�V\RQ��YH\D�KLGURMHQ�SHURNVLW� LOH� ÕVODN�NXP�
NÕYDPÕQÕGD�NDUÕúWÕUÕOÕU��ELU�DPDOJDP�WDEDQFDVÕ�\DUGÕPÕ\OD�
SXOSD�RGDVÕQD� WDúÕQÕU� YH�SOXJJHU� LOH� GLNNDWOLFH�NRQGDQVH�
HGLOHUHN�SXOSD�RGDVÕQD�\HUOHúWLULOGLNWHQ�VRQUD�JHoLFL�GRO-
JX� LOH� NDSDWÕOÕU��$UDúWÕUPDFÕODU� JHoLFL� GROJX� PDGGHVLQLQ�
L\L� VÕ]GÕUPD]OÕN� VD÷ODPDN� LoLQ� HQ� D]� ��PP� NDOÕQOÕ÷ÕQGD�
\HUOHúWLULOPHVL� JHUHNWL÷L� ELOGLULOPLúWLU� �����5HQNOHQPHQLQ�
GHUHFHVL�YH�NXOODQÕODQ�EH\D]ODWPD�PDWHU\DOLQLQ�HWNLQOL÷LQH�
ED÷OÕ�RODUDN���LOH����J�Q�DUDVÕQGDNL�ELU�V�UH�VRQXQGD�LúOH-
PLQ�WHNUDUODQPDVÕ�JHUHNHELOLU��$\UÕFD��EX�LúOHPLQ�HQ�ID]OD�
��NH]�WHNUDUODQPDVÕ�JHUHNWL÷L��KHUKDQJL�ELU�NRPSOLNDV\R-
QD�VHEHEL\HW�YHULOPHPHVL�LoLQ�VRQXo�HOGH�HGLOPH]VH�X\JX-
ODPDGDQ�YD]JHoLOPHVL�JHUHNWL÷L�ELOGLULOPLúWLU�����������

7HUPRNDWDOLWLN�%H\D]ODWPD�7HNQL÷L
7HUPRNDWDOLWLN� WHNQLN�� RNVLWOH\LFL� DMDQÕQ� SXOSD� RGDVÕQD�
\HUOHúWLULOPHVL� YH� ÕVÕ� X\JXODPDVÕ� DúDPDODUÕQÕ� LoHUPHN-
WHGLU�� ,VÕ�� ÕVÕWÕFÕ� ODPEDODUOD�� DOHYOL� HQVWU�PDQODUOD� \D� GD�
|]HOOLNOH� GLú� EH\D]ODWPD� LoLQ� �UHWLOPLú� HOHNWULNOL� ÕVÕWÕFÕ�
FLKD]ODUOD� VD÷ODQÕU� ����� ,VÕ� X\JXODPDVÕQÕQ�� KLGURMHQ� SHU-
RNVLWLQ�EH\D]ODWPD�|]HOOL÷LQL�DUWWÕUDQ�ELU�UHDNVL\RQ�ROGX÷X�
ELOGLULOPLúWLU� ������ ,VÕ�� ÕVÕWÕOPÕú� PHWDO� HQVWU�PDQODU� NXO-
ODQÕODUDN� YH\D� |]HO� �UHWLOPLú� ÕVÕ� DSOLNDW|UOHUL� \DUGÕPÕ\OD�
GD�X\JXODQDELOLU��7RXFK¶�Q�+HDW��6\VWHP�%��$QDO\WLF�7HFK-
QRORJ\��2UDQJH��&$���,VÕ�X\JXODPDVÕ�EH\D]ODWPD�DMDQÕQÕQ�
SXOSD�RGDVÕQD�X\JXODPDVÕQÕQ�DUGÕQGDQ�����NH]�\DSÕOÕU��,VÕ�
X\JXODPDVÕQÕQ� DUGÕQGDQ� ELU� N|S�UPH� PH\GDQD� JHOLU� YH�
NDUÕúÕPGDNL� RNVLMHQ� VHUEHVW� NDOÕU� ������� 7HUPRNDWDOLWLN�
WHNQL÷LQ�HQ�|QHPOL�NRPSOLNDV\RQX�VHPHQW�YH�SHULRGRQWDO�
OLJDPHQWWH�RNVLWOH\HFL�DMDQÕQ�ÕVÕ�LOH�NRPELQH�NXOODQÕPÕQD�
ED÷OÕ�ROXúDQ�LUULWDV\RQ�VRQXFX�PXKWHPHO�VHUYLNDO�N|N�UH-
]REVL\RQXGXU��������%X�\�]GHQ�EH\D]ODWPD�HVQDVÕQGD�ÕVÕW-
PD� LúOHPOHUL� VÕQÕUOÕ� WXWXOPDOÕGÕU��7HUPRNDWDOLWLN� WHNQL÷LQ�
GL÷HU�PHWRGODUGDQ�GDKD� HWNLOL� ROPDPDVÕ� YH� VHUYLNDO� N|N�
UH]RUSVL\RQX�JLEL�LVWHQPH\HQ�GXUXPODUD�VHEHEL\HW�YHUPH-
VL�QHGHQL\OH�UXWLQ�LQWUDNRURQDO�EH\D]ODWPD�LoLQ�|QHULOPH-
PHNWHGLU��������������

øQWUDNRURQDO�%H\D]ODWPD�7HGDYLOHULQLQ�
.RPSOLNDV\RQODUÕ
%H\D]ODWPD� X\JXODPDODUÕ�� VHUYLNDO� UH]RUSVL\RQ� ULVNL��
NXURQDO�NÕUÕN��NLP\DVDO�\DQÕNODU�YH�DGH]LY�UHVWRUDV\RQODU-
OD�HWNLOHúLP�JLEL�VHUW�YH�\XPXúDN�GRNXODU��]HULQGH�ORND-
OL]H�ROXPVX]�HWNLOHUH�QHGHQ�RODELOLU�������

6HUYLNDO�.|N�5H]RSVL\RQX
øQWUDNRURQDO�EH\D]ODWPDQÕQ�HQ�FLGGL�NRPSOLNDV\RQX�VHU-
YLNDO� N|N� UH]RUSVL\RQXGXU� ������� 'Lú� JHQHOOLNOH� DVHPS-
WRPDWLNWLU� YH� EX� GXUXP� UXWLQ� UDG\RJUD¿OHUGH� WHVDG�IHQ�
WHVSLW� HGLOLU� ������� � )DNDW� ED]HQ� EH\D]ODWÕOPÕú� GLúOHUGH�
SDSLOOD�úLúHELOLU�\D�GD�GLúWH�SHUN�V\RQ�KDVVDVL\HWL�RODELO-
LU� �������6HUYLNDO�N|N� UH]RUSVL\RQX�GLúLQ�ND\EÕQD�QHGHQ�
RODELOHFHN� FLGGL� ELU� NRPSOLNDV\RQGXU� ����� %X� NRQX\OD�
LOJLOL� LON� UDSRU� ����� \ÕOÕQGD�+DUULQJWRQ� YH�1DWNLQ� ������
WDUDIÕQGDQ� ELOGLULOPLúWLU�� 6HUYLNDO� UH]RUSVL\RQ�� WUDYPD�
YH\D� LQWUDNRURQDO� EH\D]ODWPD� VRQXFX� ROXúDQ� LQÀDPDW-

XDU� RULMLQOL� HNVWHUQDO� UH]RUSVL\RQGXU� ��������� VHUYLNDO�
N|N�UH]RUSVL\RQ�YDNDODUÕQÕ�DUDúWÕUPÕú�YH������¶LQLQ�RUW-
RGRQWLN� WHGDYL� QHGHQL\OH�������¶LQLQ� WUDYPD������¶LQLQ�
FHUUDKL� �|U�� WUDQVSODQWDV\RQ� YH� SHULRGRQWDO� FHUUDKL�� YH�
����¶XQXQ� LQWUDNRURQDO� EH\D]ODWPD� VRQXFX� ROGX÷XQX�
ELOGLUPLúWLU�� %X� VHEHSOHUGHQ� KHUKDQJL� ELUL� YH� LQWUDNRU-
RQDO� EH\D]ODWPDQÕQ� NRPELQDV\RQX� VRQXFX� ������ VHU-
YLNDO� UH]RUSVL\RQ� ROXúPXúWXU�� %H\D]ODWPD� LúOHPOHUL� YH�
WUDYPDQÕQ�NRPELQDV\RQX�LVH�VHUYLNDO�UH]RUSVL\RQ�LoLQ�HQ�
|QHPOL�SUHGLVSR]DQ�IDNW|U�ROGX÷X�LOHUL�V�U�OP�úW�U��������
%H\D]ODWÕOPÕú�GLúOHUGHNL�VHUYLNDO�UH]RUSVL\RQGDQ�VRUXPOX�
PHNDQL]PD�KHQ�]� WDP�RODUDN� DoÕNODQPDPÕúWÕU��+LGURMHQ�
SHURNVLWLQ�GHQWLQ�W�E�OOHUL��VHPHQW��SHULRGRQWDO�OLJDPHQW-
WHQ� JHoHUHN� NHPL÷H� XODúPDVÕ� NRQXVXQGD� ¿NLU� D\UÕOÕNODUÕ�
YDU��+DUULQJWRQ�YH�1DWNLQ��������KLGURMHQ�SHURNVLWLQ�GLUHN�
RODUDN�HQÀDPDWXDU�UH]RUSVL\RQ�SURoHVLQL�EDúODWWÕ÷ÕQÕ�|QH�
V�UP�úOHUGLU��+LGURMHQ�SHURNVLW�WHN�EDúÕQD�oRN�ID]OD�DNWLI�
GH÷LOGLU�YH� LQVDQ�Y�FXGX�KLGURMHQ�SHURNVLWL� WDPSRQODPD�
NDSDVLWHVLQH�VDKLSWLU����������)DNDW�HQÀDPDV\RQ�YDUOÕ÷ÕQ-
GD�SURHQÀDPDWXDU�DMDQODU�UHG�NWH�ROPXú�QLNRWLQDPLG�DG-
HQLQ�GLQ�NOHRWLG�IRVIDW�RNVLGD]Õ�DNWLYH�HGHUOHU�YH�EXQODU�GD�
KLGURMHQ�SHURNVLWOH�UHDNVL\RQD�JLUHQ�V�SHURNVLWOHUL��UHWLUO-
HU��6RQXo�RODUDN�KLSRNORU|]�DVLW��1�NORUDPLQOHU�YH�UHDNWLI�
KLGURNVLO� L\RQODUÕQÕQ�HQÀDPDV\RQX�EDúODWÕS�EDúODWPDGÕ÷Õ�
WDUWÕúPD�NRQXVXGXU� �����%H\D]ODWPD�DMDQODUÕQÕQ�GHQWLQGH�
\�]H\HO�GRNX�GH÷LúLNOLNOHULQH�QHGHQ�ROGX÷X������YH�DVLGLN�
S+¶ÕQ�PXKWHPHOHQ� GHQWLQGH� DVLW� HWFKLQJ� HWNLVL� \DSDUDN��
GHQWLQ�W�E�OOHULQLQ�\�]H\OHULQL�NDSOD\DQ�VPHDU�WDEDNDVÕQÕ�
NDOGÕUÕS�GHQWLQ�JHoLUJHQOL÷LQLQ�DUWPDVÕQD�QHGHQ�ROGXNODUÕ�
LOHUL�V�U�OP�úW�U��������%X�GXUXP�KLGURMHQ�SHURNVLWLQ�GHQ-
WLQ�W�E�OOHULQH�GR÷UX�ID]OD�PLNWDUGD�GLI�]\RQXQD�L]LQ�YHULU��
+LGURMHQ�SHURNVLWLQ�VHYL\HVL�NULWLN�VHYL\H\H�XODúÕUVD�\ÕNÕFÕ�
VHUYLNDO� N|N� UH]RUSVL\RQX� ROXúDELOLU�� +DOOLZHOO� YH� DUN��
������KLGURMHQ�SHURNVLWLQ����ȝPRO�/�GHQ�GDKD�D]�ROGX÷XQ-
GD�J�YHQOL�ROGX÷XQX��H÷HU����ȝPRO�/¶\L�DúDUVD�W�P�FDQOÕ�
K�FUHOHU�LoLQ�VLWRWRNVLN�ROGX÷XQX�YXUJXODPÕúODUGÕU��øQWUD-
NRURQDO�EH\D]ODWPD�X\JXODPDODUÕQÕQ�HQ�E�\�N�GH]DYDQWD-
MÕ�RODUDN�J|VWHULOHQ�VHUYLNDO�N|N�UH]RUSVL\RQXQX�������|Q-
OHPHN� LoLQ��EH\D]ODWPD� LúOHPLQH�EDúODPDGDQ�|QFH�NDQDO�
GROJXVXQXQ��]HULQH�PXWODND�NRUX\XFX�EDUL\HU�PDWHU\DOL�
\HUOHúWLULOPHVL� ����� VRG\XP� SHUERUDWÕQ� G�ú�N� NRQVDQWUD-
V\RQGDNL�KLGURMHQ�SHURNVLW�\D�GD�GLVWLOH�VX�LOH�NDUÕúWÕUÕODUDN�
NXOODQÕOPDVÕ�������YH�EH\D]ODWPD�X\JXODPDODUÕQGDQ�VRQ-
UD��JHoLFL�ELU� V�UH�SXOSD�RGDVÕQD�NDOVL\XP�KLGURNVLW�\HU-
OHúWLULOPHVL����������|QHULOPHNWHGLU��$QFDN��EX�NRUX\XFX�
X\JXODPDODUGDQ�NDOVL\XP�KLGURNVLWLQ��UH]RUSVL\RQX�|QOH-
PHGH�EHNOHQLOGL÷L�NDGDU�HWNLOL�ROPDGÕ÷Õ�LOHUL�V�U�OP�úW�U�
������%HQ]HU�úHNLOGH��VRG\XP�SHUERUDWÕQ�G�ú�N�NRQVDQWUD-
V\RQGDNL�KLGURMHQ�SHURNVLW�\D�GD�GLVWLOH�VX�LOH�NXOODQÕPÕQÕQ�
HNVWHUQDO� N|N� UH]RUSVL\RQX� SUREOHPLQL� o|]HPHGL÷L� GH�
LOHUL� V�U�OP�úW�U� �������%X� YHULOHULQ� ÕúÕ÷ÕQGD�� N|N� NDQDO�
GROJXVXQXQ� �]HULQH� \HUOHúWLULOHFHN� EDUL\HU� PDWHU\DOLQLQ�
|UW�F�O�N�QLWHOL÷L��\|QWHPLQ�NOLQLN�EDúDUÕVÕQÕ�HWNLOH\HFHN�
|QHPOL�ELU�XQVXU�RODUDN�J|U�OPHNWHGLU�������������������
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$GH]LY�%RQGLQJ�$MDQÕQÕQ�øQKLELV\RQX
%H\D]ODWPD� LúOHPLQL� WDNLEHQ� SXOSD� RGDVÕQGDNL� UH]LG�HO�
SHURNVLWOHULQ� YDUOÕ÷Õ� NRPSR]LW� UH]LQOHULQ� SROLP-
HUL]DV\RQXQX� YH� GHQWLQ� YH� PLQH\H� ED÷ODQPD� NXYYHWLQL�
ROXPVX]�HWNLOHU��øQWUDNRURQDO�EH\D]ODWPDGDQ�VRQUD�\DSÕOD-
FDN�GDLPL�UHVWRUDV\RQ�LoLQ�HQ�|QHPOL�NRúXO��UHVWRUDV\RQXQ�
PLNURVÕ]ÕQWÕVÕQÕQ�HQJHOOHQPHVLGLU��'DLPL�UHVWRUDV\RQ�LoLQ�
NRPSR]LW� UH]LQ� NRPSR]LW� UHVWRUDV\RQODUGDQ� \DUDUODQ-
PDN�� GLú� LOH� UHVWRUDV\RQ� DUDVÕQGDNL� |UW�F�O�÷�� DUWWÕUDUDN�
VÕ]ÕQWÕ\Õ� D]DODFD÷L� LOHUL� V�U�OP�úW�U� ������� %H\D]ODWPD�
LúOHPLQL� WDNLEHQ� GDLPL� UHVWRUDV\RQ� LoLQ� UH]LQ� NRPSR]LW�
UHVWRUDV\RQODU� NXOODQÕOGÕ÷ÕQGD�� ERQGLQJ� LúOHPL� EH\D]ODW-
PDGDQ�KHPHQ�VRQUD�\DSÕOÕUVD��UH]LQ�NRPSR]LWLQ�ED÷ODQPD�
|]HOOL÷LQLQ� ROXPVX]� HWNLOHQGL÷L� ELOGLULOPLúWLU� �������.DW-
DOD]� NXOODQÕPÕQÕQ�� JLULú� NDYLWHVLQGHQ� DUWÕN� SHURNVLWOHULQ�
KÕ]OÕ�ELU�úHNLOGH�HOLPLQDV\RQXQX�VD÷ODGÕ÷Õ�G�ú�Q�OP�úW�U�
��������� NRPSR]LW� UHVWRUDV\RQXQ� EH\D]ODWPD� LúOHPLQGHQ�
������J�Q�VRQUD�\DSÕOPDVÕQÕ�YXUJXODPÕúODUGÕU�

.LP\DVDO�\DQÕNODU
6RG\XP�SHUERUDW�J�YHQLOLUGLU��IDNDW����¶OXN�KLGURMHQ�SHU-
RNVLW�\DNÕFÕGÕU�YH�GRNXODUOD�WHPDVÕQGD�NLP\DVDO�\DQÕNODUD�
YH� GLúHWLQGH� VR\XOPDODUD� QHGHQ� RODELOLU� ������ %X� J�oO��
NLP\DVDOODU� NXOODQÕOGÕ÷ÕQGD�� GRNXODUÕQ� oHúLWOL� NRUX\XFX-
ODU� LOH� L]RODV\RQX�YH�KHNLPLQ�NRUXQPDVÕ�|QHPOLGLU�� ø]R-
ODV\RQGD�YD]HOLQ��J|]O�N��UXEEHU�GDP�YH�|QO�N�NXOODQÕPÕ�
úDUWWÕU��<DQÕN�ROXúXPX�GXUXPXQGD�DFLOHQ�E|OJH�VHUXP�¿-
]\RORMLN�LOH�\ÕNDQPDOÕ�YH�\D÷OÕ�ELU�NUHP�LOH�GRNX\D�PDVDM�
\DSÕOPDOÕGÕ�������

.XURQDO�.ÕUÕN
%H\D]ODWPD� WHGDYLVLQLQ� GLúLQ� NÕUÕOJDQOÕ÷ÕQÕ� DUWWÕUÕS� DUW-
WÕUPDGÕ÷Õ�� WHGDYLQLQ� SURJQR]X� DoÕQGDQ� |QHPOLGLU�� g]HO-
OLNOH� ÕVÕQÕQ� NXOODQÕOGÕ÷Õ� LQWUDNRURQDO� EH\D]ODWPD� LúOHP-
OHUL� VRQUDVÕQGD�� PLQH� YH� GHQWLQLQ� NXUXPDVÕQD� ED÷OÕ�
RODUDN� NRURQDO� GLú� \DSÕVÕQÕQ� NÕUÕOJDQOÕ÷ÕQÕQ� DUWPDVÕQGDQ�
EDKVHGLOPLúWLU� �����$QFDN�� VRG\XP�SHUERUDW� YH����¶OXN�
KLGURMHQ�SHURNVLW�NDUÕúÕPÕQÕQ�NXOODQÕOGÕ÷Õ�ELU�DUDúWÕUPDGD�
LQWUDNRURQDO� EH\D]ODWPDGDQ� VRQUD� GHQWLQ� NÕUÕOJDQOÕ÷ÕQGD�
DUWÕú� ROPDGÕ÷Õ� LOHUL� V�U�OP�úW�U� ������� øQ� YLWUR� GL÷HU� ELU�
oDOÕúPDGD�LVH�GLúOHUH�HQGRGRQWLN�WHGDYL\L�WDNLEHQ���o�VH-
DQV�WHUPRNDWDOLWLN�EH\D]ODWPD�YH���VHDQV�ZDONLQJ�EOHDFK�
WHNQL÷L� X\JXODQPÕúWÕU�� 6RQXo� RODUDN�� EH\D]ODWPD� X\JX-
ODQDQ�|UQHNOHULQ�NÕUÕOPD�GLUHQFL�� VD÷ODP�GLúOHULQ�NÕUÕOPD�
GLUHQFLQH�EHQ]HU�EXOXQPXúWXU��$QFDN��&KQJ�YH�DUN��������
LVH�����KLGURMHQ�SHURNVLW�\DOQÕ]�\D�GD�VRG\XP�SHUERUDW�
LOH�NRPELQH�NXOODQÕOGÕ÷ÕQGD�JHULOPH�YH�PDNDVODPD�NXY-
YHWL� JLEL� GHQWLQLQ� EL\RPHNDQLN� |]HOOLNOHULQGH� ROXPVX]�
HWNL\H� VDKLS� ROGX÷XQX�� D\UÕFD� GHQWLQ� W�E�OOHULQH� SHQHWUH�
RODQ� SHURNVLWLQ� RNVLGDWLI� VWUHVL� DUWWÕUDUDN� GLúLQ� IUDNW�UH�
GLUHQFLQL�HWNLOHGL÷LQL�LOHUL�V�UP�úOHUGLU��������oHúLWOL�EH\D-
]ODWPD� DMDQODUÕQÕQ� HQGRGRQWLN� WHGDYLOL� DQWHULRU� GLúOHULQ�
IUDNW�U�GLUHQFLQH�HWNLVLQL�GH÷HUOHQGLUGLNOHUL�oDOÕúPDODUÕQ-
GD��EH\D]ODWPD�DMDQÕQÕQ�GHQWLQ�VHUWOL÷LQL�D]DOWWÕ÷ÕQÕ�YH�SLQ-
OL� UHVWRUDV\RQODUÕQ� X\JXODQPDVÕ� VÕUDVÕQGD� IUDNW�UH� QHGHQ�
RODFD÷ÕQÕ� LOHUL� V�UP�úOHUGLU�� 3REEH� YH� DUN�� ������� /('�
OD]HU�VLVWHPOH�DNWLYH�HGLOHQ�����KLGURMHQ�SHURNVLW¶\L�NXO-
ODQDUDN�HQGRGRQWLN�RODUDN�WHGDYL�HGLOPLú�GLúOHULQ�IUDNW�U�

GLUHQFLQL�GH÷HUOHQGLUPLúOHU�YH�LNL�\D�GD�GDKD�ID]OD�EH\D-
]ODWPD�VHDQVÕ�\DSÕODQ�HQGRGRQWLN�WHGDYLOL�GLúOHULQ�IUDNW�U�
GLUHQFLQLQ�D]DOGÕ÷ÕQÕ�ELOGLUPLúOHUGLU��%H\D]ODWPD�WHGDYLVL�
X\JXODQDFDN�RODQ�NDQDO�WHGDYLOL�GLúOHUGH�UHQNOHQPLú�GHQWL-
QLQ�X]DNODúWÕUÕOPDVÕ�LOH�GLúLQ�]D\ÕÀD\DELOHFH÷L�J|]�|Q�QGH�
EXOXQGXUXOPDOÕGÕU��%X�QHGHQOH�úLGGHWOL�UHQNOHQPLú�GHQWL-
QLQ��GLúLQ�GDKD�ID]OD�]D\ÕÀDPDVÕQÕ�|QOHPHN� LoLQ�GLNNDWOL�
ELU�úHNLOGH�X]DNODúWÕUÕOPDVÕ�JHUHNPHNWHGLU��+DVWDODU�WHGDYL�
J|UHQ�GLúOHULQLQ�DúÕUÕ�RNO�]DO�NXYYHWOHUH�PDUX]�NDOPDPDVÕ�
NRQXVXQGD�X\DUÕOPDOÕGÕU��%XQXQOD�ELUOLNWH�EH\D]ODWPD�WH-
GDYLVL�X\JXODQPÕú�GLúLQ�UHVWRUDV\RQXQGD�X\JXQ�ROPD\DQ�
RNO�]DO� LOLúNLQLQ� YDUOÕ÷Õ� \D� GD� UHVWRUDWLI� PDWHU\DOLQ� SR-
OLPHUL]DV\RQX�HVQDVÕQGD�ROXúDQ�VWUHVOHULQGH�GLúL�]D\ÕÀDW-
DELOGL÷L�ELOGLULOPLúWLU��������

%H\D]ODWPDQÕQ�SURJQR]X
øQWUDNRURQDO� EH\D]ODWPD� WHNQL÷L� ELUoRN� YDNDGD� HWNLOL� YH�
NRQVHUYDWLI� ELU� \DNODúÕPGÕU�� %H\D]ODWPDQÕQ� SURJQR]X�
LOH� LOJLOL� ELUoRN� NOLQLN� YDND� UDSRUX� ROPDVÕQD� UD÷PHQ� EX�
YDNDODUÕQ� X]XQ�G|QHP�J|]OHPLQL� ELOGLUHQ� oDOÕúPD� VD\ÕVÕ�
GDKD�D]GÕU��$\UÕFD��ELUoRN�YDND�UDSRUX�EH\D]ODWPDQÕQ�KH-
PHQ� DUGÕQGDQ� RSWLPDO� VRQXoODU� YHUPHNWHGLU� �����������
)DNDW� DUDúWÕUPDODU�� ]DPDQ� LoHULVLQGH� GH÷LúHQ� GHUHFHGH�
UHQN� GH÷LúLPLQGH� JHUL� G|Q�ú� ROGX÷XQX� GD� J|VWHUPHNWH-
GLU���������������+LGURMHQ�SHURNVLWOH�EH\D]ODWPD�VRQXFX�
ROXúDQ�RNVLGDV\RQ��U�QOHULQLQ�NLP\DVDO�RODUDN� LQGLUJHQ-
PHVLQH�ED÷OÕ�RODUDN�\HQLGHQ�UHQNOHúPH�ROXúDELOLU��5HQN-
WH�JHUL\H�G|Q�ú�EH\D]ODWÕOPÕú�YH�UHVWRUH�HGLOPLú�NDYLWH\H�
VÕYÕ�VÕ]ÕQWÕVÕQGDQ�GROD\Õ�GD�RODELOLU�����������$\UÕFD��EH\D-
]ODWPD�LúOHPLQGHQ�VRQUD�\DSÕODQ�NRURQDO�UHVWRUDV\RQGDNL�
|UW�F�O�÷�Q�\HWHUVL]�ROPDVÕ�PLNURRUJDQL]PDODU�YH\D�RQ-
ODUÕQ�WRNVLQOHULQLQ�NDYLWH�GXYDUÕ�ER\XQFD�\D�GD�N|N�NDQDO�
GROJXVXQGDNL� ERúOXNODU� QHGHQL\OH� SHULDSLNDO� GRNXODUD�
XODúPDVÕ� WHGDYLQLQ� EDúDUÕVÕ]OÕNOD� VRQXoODQPDVÕQD� QHGHQ�
RODELOLU� ������� øQWUDNRURQDO�EH\D]ODWPDGDQ�VRQUD�\DSÕODQ�
GDLPL� UHVWRUDV\RQ� LoLQ� HQ� |QHPOL� NRúXO� HVWHWLN� UHVWRUD-
V\RQXQ� PLNURVÕ]ÕQWÕ\Õ� HQJHOOHPHVLGLU�� .RPSR]LW� UH]LQ�
UHVWRUDV\RQODUÕQ��GLú�YH�UHVWRUDV\RQ�DUDVÕQGDNL�NDSDWÕFÕOÕ÷Õ�
DUWWÕUDUDN�VÕ]ÕQWÕ\Õ�D]DOWWÕ÷Õ�LOHUL�V�U�OP�úW�U�������

)HLJOLQ� ������� ��� YDNDGD� WHUPRNDWDOLWLN� \|QWHP� NXO-
ODQÕODUDN� \DSWÕNODUÕ� oDOÕúPDGD� �� \ÕO� VRQXQGD�����EDúDUÕ�
ELOGLULOLUNHQ�� �� \ÕO� VRQXQGD����� EDúDUÕ� ELOGLULOPLúOHUGLU��
5HVWRUDWLI� PDWHU\DOOHUGHQ� ND\QDNODQDQ� UHQNOHQPHOHUGH�
X\JXODQDQ�EH\D]ODWPD�LúOHPLQLQ�SURJQR]X�ú�SKHOLGLU�������
%DNÕU�� J�P�ú�� L\RW� JLEL�PHWDOLN� L\RQODUÕQ� QHGHQ� ROGX÷X�
UHQNOHúPHOHULQ� EH\D]ODWPD� X\JXODPDODUÕ� LOH� JLGHULOPHVL�
ROGXNoD�]RUGXU����������

%URZQ��WUDYPD�YH�QHNUR]H�SXOSD�ND\QDNOÕ�UHQNOHQPHOHU-
LQ�PHGLNDPDQODU�YH�UHVWRUDV\RQ�ND\QDNOÕ�UHQNOHQPHOHUOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD�����RUDQÕQGD�YDNDODUÕQ�EDúDUÕOÕ�úHNLO-
GH� EH\D]ODWPD� WHGDYLVLQH� FHYDS� YHUGL÷LQL� ELOGLUPLúWLU��
%D]Õ� oDOÕúPDODU� JHQo� KDVWDODUGDNL� JHQLú� GHQWLQ� NDQDOODUÕ�
YH�EH\D]ODWPD�DMDQODUÕQÕQ�EX�NDQDOODUGDQ�NROD\�GLI�]\RQX�
VHEHEL\OH� EH\D]ODWPD� WHGDYLOHULQH� GDKD� L\L� FHYDS�
DOÕQGÕ÷ÕQÕ� ELOGLUPLúOHUGLU� ��������.|N� NDQDO�PHGLNDPDQ-
ODUÕ��N|N�NDQDO�GROJX�PDGGHOHUL�YH�DPDOJDP�JLEL�PHWDOLN�
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$NG�'Lú�+HN���������� +�UP�]O��6��YH�$VODQ�%�

UHVWRUDV\RQODUGDQ�ND\QDNOÕ�GLú�UHQNOHúPHOHUL�N|W��SURJQR]D�
VDKLSWLU��d�QN��EXQODUÕQ�EH\D]ODWÕOPDODUÕ�ROGXNoD�]RUGXU�YH�
�U�QOHULQ�GHQWDO�GRNXODUD�GLI�]H�ROPDODUÕ�VHEHEL\OH�Q�NV�
ROXúPD�LKWLPDOOHUL�ROGXNoD�\�NVHNWLU������������

.RQX�LOH�LOJLOL�\DSÕOPÕú�RODQ�oDOÕúPDODU
%H\D]ODWPD�PDWHU\DOOHULQGH� EXOXQDQ� KLGURMHQ� SHURNVLWLQ�
UDGLN�OHU�SHQHWUDV\RQXQXQ�GH÷HUOHQGLULOGL÷L�ELUoRN�oDOÕú-
PD�\D\ÕQODQPÕúWÕU��5RWVWHLQ�YH�DUN����������¶OXN�KLGURMHQ�
SHURNVLW�LOH�IDUNOÕ�VHPHQW�GHIHNWOHUL�YH�ORNDV\RQODUÕQÕQ�UD-
GLN�OHU�SHQHWUDV\RQD�HWNLVLQL�RUWRGRQWLN�QHGHQOH�oHNLOPLú�
WHN� N|NO�� SUHPRODU� GLúOHUGH� GH÷HUOHQGLUGLNOHUL� oDOÕúPD-
ODUÕQGD�� PLQH�VHPHQW� ELUOHúLPL� YH� N|N�Q� RUWD� NÕVPÕQGD�
\DSD\� GHIHNW� ROXúWXUPXúODU� YH� GHIHNWVL]� GLúOHUOH� SHQHW-
UDV\RQ�GH÷HUOHULQL� GHPLU� WL\RVL\DQDW� \|QWHPL� NXOODQDUDN�
NDUúÕODúWÕUPÕúODUGÕU�� 5RWVWHLQ� ������� GL÷HU� ELU� oDOÕúPDGD��
PLQH�VHPHQW� ELUOHúLPL� YH� UDGLN�OHU� VHPHQWWH� GHIHNWL� RO-
PD\DQ� WHN�N|NO��SUHPRODU� LQVDQ�GLúOHULQL�NXOODUDN�EH\D-
]ODWPD� HVQDVÕQGD� SHQHWUH� RODQ� KLGURMHQ� SHURNVLWLQ� PLN-
WDUÕQÕQ�EHOLUOHQPHVL�DPDFÕ\OD�LQ�YLWUR�ELU�oDOÕúPD�PRGHOL�
ROXúWXUPXú�� GLúLQ� PH]LDO�� GLVWDO�� EXNNDO� YH� OLQJXDOLQGH�
G|UW�QRNWDGD�VHPHQWL�NDOGÕUPÕúWÕU��'HQWLQ�YH�VHPHQWWHQ�KL-
GURMHQ�SHURNVLWLQ�SHQHWUDV\RQXQX�GHPLU�WL\RVL\DQDW�\|Q-
WHPL� NXOODQDUDN� GH÷HUOHQGLUPLúWLU�� 0LQH�VHPHQW� ELUOHúL-
PLQLQ�WLSL\OH�LQWUDNRURQDO�EH\D]ODWPDGD�KLGURMHQ�SHURNVLW�
SHQHWUDV\RQX� DUDVÕQGDNL� LOLúNL\L� EHOLUOHPHN� LoLQ� \DSÕODQ�
ELU�oDOÕúPDGD��WHN�N|NO��PDQGLEXODU�SUHPRODU�GLúOHU�NXO-
ODQÕOPÕúWÕU��������3XOSD�RGDVÕQD����¶OXN�KLGURMHQ�SHURNVLW�
\HUOHúWLULOPLú�����VDDW�VRQUD�ELGLVWLOH�VX�LoHULVLQGHNL�KLGUR-
MHQ�SHURNVLW�PLNWDUÕQÕ�EHOLUOHPHN��]HUH�GHPLU�WL\RVL\DQDW�
\|QWHP� NXOODQÕODUDN� VRQXoODU� NDUúÕODúWÕUÕOPÕúWÕU�� 9DFKRQ�
YH� DUN�� ������ LQWUDNRURQDO� EH\D]ODWPDGD� NXOODQÕPÕ� WDY-
VL\H� HGLOHQ� NDUEDPLG� SHURNVLW� SHQHWUDV\RQXQXQ� GH÷HU-
OHQGLULOGL÷L�ELU� oDOÕúPDGD��/HH�YH�DUN�� �����������NDUE-
DPLG� SHURNVLW� MHO������ KLGURMHQ� SHURNVLW� MHO� YH� VRG\XP�
SHUERUDW�GLVWLOH� VX� NDUÕúÕPÕQÕ� \DSD\� RODUDN� UHQNOHQGLU-
LOPLú�LQVDQ�GLúOHULQGH�NXOODQDUDN�S+�GH÷LúLPL�YH�KLGURMHQ�
SHURNVLWLQ� HNVWUDUDGLN�OHU� SHQHWUDV\RQ� PLNWDUÕQÕ� GHPLU�
RNVLGH�HGLOPLú�NVHQRO�RUDQJH�\|QWHPLQL�NXOODQDUDN�GH÷HU-
OHQGLUPLúOHUGLU��*|ND\�YH�DUN���������IDUNOÕ�NRQVDQWUDV\R-
QD�VDKLS�NDUEDPLG�SHURNVLW�MHOOHULQLQ�HNVWUDUDGLN�OHU�SHU-
RNVLW�SHQHWUDV\RQODUÕQÕ�NDUúÕODúWÕUPDN�YH�GH÷HUOHQGLUPHN�
LoLQ� \DSPÕú� ROGXNODUÕ� oDOÕúPDODUÕQGD� RUWRGRQWLN� QHGHQOH�
oHNLOPLú� WHN� N|NO�� SUHPRODU� GLúOHUL� NXOODQPÕúODUGÕU�� 6R-
G\XP�SHUERUDW�YH�����KLGURMHQ�SHURNVLW�NDUÕúÕPÕ�LOH�����
�����¶OLN�NDUEDPLG�SHURNVLW�MHOOHU�SXOSD�RGDVÕQGD����VDDW�

EHNOHWLOPLú� YH� GHPLU� WL\RVL\DQDW� \|QWHPLQL� NXOODQÕODUDN�
NDUúÕODúWÕUÕOPÕúWÕU�� 0DGKX� YH� DUN�� ������� VRG\XP� SHUER-
UDWÕQ�VX�YH�����KLGURMHQ�SHURNVLWOH�NDUÕúÕPÕQÕ�YH�����NDU-
EDPLG�SHURNVLW�MHO¶L���VW�NHVHU�GLúOHUGH�LQWUDNRURQDO�RODUDN�
X\JXOD\DUDN��GHPLU�WL\RVL\DQDW�\|QWHPLQL�NXOODQDUDN�HN-
VWUDUDGLN�OHU� SHURNVLW� VDOÕQÕP� PLNWDUÕQÕ� NDUúÕODúWÕUPD\Õ�
DPDoODPÕúODUGÕU��5RND\D�YH�DUN���������\DSWÕNODUÕ�oDOÕúPD-
GD�DOW�ELULQFL�N�o�N�D]Õ�GLúOHULQ�N|N�\�]H\LQGH�PLQH�VH-
PHQW� ELUOHúLPLQLQ� KHPHQ� DOWÕQGD� G|UW� VHPHQWDO� GHQWLQ�
GHIHNWL� KD]ÕUOD\DUDN� KLGURMHQ� SHURNVLWLQ� HNVWUDUDGLN�OHU�
VDOÕPÕQÕ�WLWUDV\RQ�PHWRGXQX�NXOODQDUDN�GH÷HUOHQGLUPLúOH-
UGLU�� =R\D� YH� DUN�� ������� VRG\XP� SHUERUDW� YH� VRG\XP�
SHUNDUERQDWÕQ�IDUNOÕ�IRUPODUÕQÕ��GLVWLOH�VX�YH�KLGURMHQ�SHU-
RNVLWOH�NDUÕúWÕUDUDN��WHN�N|NO��DOW�N�o�N�D]Õ�GLúOHUGH�LQWUD-
NRURQDO�RODUDN�X\JXOD\DUDN��GHPLU�WL\RVL\DQDW�\|QWHPLQL�
NXOODQPÕú�YH�VSHNWURIRWRPHWULN�DQDOL]�\DSDUDN�VDOÕQDQ�HN-
VWUDUDGLN�OHU�KLGURMHQ�SHURNVLW�VDOÕPÕQÕ�GH÷HUOHQGLUPLúOH-
UGLU��.DUD\LO� YH� DUN�� ������� WHN� N|NO�� N�o�N� D]Õ� GLúOHUH��
IDUNOÕ�NRQVDWUDV\RQODUGD�NDUEDPLG�SHURNVLW�MHO�YH�VRG\XP�
SHUERUDW���KLGURMHQ�SHURNVLW�NDUÕúÕPÕQÕ�LQWUDNRURQDO�RODUDN�
X\JXODPÕúODU��GHPLU� WL\RVL\DQDW�\|QWHPLQL�NXOODQDUDN�YH�
VSHNWURIRWRPHWULN�DQDOL]�\DSDUDN��HNVWUDUDGLN�OHU�SHURNVLW�
VDOÕPÕQÕ�GH÷HUOHQGLUPLúOHUGLU�

<D]DUODUÕQ�.DWNÕODUÕ
)LNLU�.DYUDP��6�+���%�$���7DVDUÕP��6�+���%�$���9HUL�7R-
SODPD� YH� 'H÷HUOHQGLUPH�� 6�+��� %�$��� .D\QDN� WDUDPDVÕ��
6�+��� %�$���0DNDOH� \D]ÕPÕ�� 6�+��� %�$��� (OHúWLUHO� GH÷HU-
OHQGLUPH��6�+���%�$�

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

dÕNDU�dDWÕúPDVÕ�
<D]DUODUÕQ�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVPDQ�YH\D�0DOL�'HVWHN�
<D]DUODU�EX�oDOÕúPD�LoLQ�¿QDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\-
DQ�HWPLúOHUGLU�

(WLN�.XUXO�2QD\Õ�
%X�oDOÕúPD�LoLQ�JHUHNPHPHNWHGLU�

%X� GHUOHPH� 6RPD\HK� +�UP�]O�
Q�Q� X]PDQOÕN� WH]�
oDOÕúPDVÕQGDQ��UHWLOPLúWLU�
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:DWWV�$��$GG\�0��7RRWK�GLVFRORUDWLRQ�DQG�VWDLQ-
LQJ�� D� UHYLHZ�RI� WKH� OLWHUDWXUH��%U�'HQW� -�� ������
�������������

$PHU�0��,QWUDFRURQDO�WRRWK�EOHDFKLQJ�±�D�UHYLHZ�
DQG�WUHDWPHQW�JXLGHOLQHV��$XVW�'HQW�-������������
6����6����

:DOWRQ� -5��7RUDELQHMDG�0��3ULQFLSOHV� DQG�3UDF-
WLFH� RI� (QGRGRQWLFV�� ��� (G��� 3KLODGHOSKLD�� :%�
6DXQGHUV�&RP���������S���������

.RKOL�05��<DPDJXFKL�0��6HW]HU�)&��.DUDEXFDN�
%�� 6SHFWURSKRWRPHWULF� DQDO\VLV� RI� FRURQDO� WRRWK�
GLVFRORUDWLRQ� ÕQGXFHG�E\�YDULRXV�ELRFHUDPLF� FH-
PHQWV� DQG� RWKHU� HQGRGRQWLF�PDWHULDOV�� -� (QGRG��
������������������

1DWKRR� 6$�� 7KH� FKHPLVWU\� DQG� PHFKDQLVPV� RI�
H[WULQVLF� DQG� LQWULQVLF� GLVFRORUDWLRQ�� -�$P�'HQW�
$VVRF��������������6���6�

(ULNVHQ� +0�� 1RUGE� +�� .DQWDQHQ� +�� (OOLQJVHQ�
-(��&KHPLFDO� SODTXH� FRQWURO� DQG� H[WULQVLF� WRRWK�
GLVFRORUDWLRQ��$�UHYLHZ�RI�SRVVLEOH�PHFKDQLVPV��-�
&OLQ�3HULRGRQWRO�������������������

1DWKRR� 6$�� 7KH� FKHPLVWU\� DQG� PHFKDQLVPV� RI�
H[WULQVLF� DQG� LQWULQVLF� GLVFRORUDWLRQ�� -�$P�'HQW�
$VVRF��������������6���6�

*|UJ�O�*��'RODU�.��8oWDúOL�0��7LQD]�&��&DQND\D�
)��.LQR÷OX�7��(YDOXDWLRQ�RI�FRURQDO�PLFUROHDNDJH�
RI� IRXU� GLIIHUHQW� JODVV�LRQRPHU� FHPHQWV� LQ� HQG-
RGRQWLFDOO\� WUHDWHG� WHHWK�� -�0DUPDUD�8QLY�'HQW�
)DF������������������

3ORWLQR�*��%XRQR�/��*UDQGH�10��3DPHÕMHU�&+��
6DPPD�)��1RQYLWDO� WRRWK�EOHDFKLQJ��D�UHYLHZ�RI�
WKH� OLWHUDWXUH� DQG� FOLQLFDO� SURFHGXUHV�� -� (QGRG��
�������������������

:LWNRS�&-��,QKHULWHG�GHIHFWV�LQ�WRRWK�VWUXFWXUH��-�
2UDO�3DWKRO�������������������

+D\ZRRG�9%��+LVWRU\�� VDIHW\�� DQG� HIIHFWLYHQHVV�
RI�FXUUHQW�EOHDFKLQJ� WHFKQLTXHV�DQG�DSSOLFDWLRQV�
RI�WKH�QLJKWJXDUG�YLWDO�EOHDFKLQJ�WHFKQLTXH��4XLQ-
WHVVHQFH�,QW��������������������

:LWNRS� &-�� $PHORJHQHVLV� LPSHUIHFWD�� GHQWLQR-
JHQHVLV�LPSHUIHFWD�DQG�GHQWLQ�G\VSODVLD�UHYLVLWHG��
SUREOHPV�LQ�FODVVL¿FDWLRQ��%LUWK�'HIHFWV�2ULJ�$U-
WLF�6HU������������������

6KLHOGV�('��%L[OHU�'��(O�.DIUDZ\�$0�� �$�SUR-
SRVHG� FODVVL¿FDWLRQ� IRU� KHULWDEOH� KXPDQ� GHQWLQH�
GHIHFWV�ZLWK� D� GHVFULSWLRQ�RI� D� QHZ�HQWLW\��$UFK�
2UDO�%LRO�������������������

)HDUQH� -0�� %U\DQ� (0�� (OOLPDQ� $0�� (QDPHO�
GHIHFWV�LQ�WKH�SULPDU\�GHQWLWLRQ�RI�FKLOGUHQ�ERUQ�
ZHLJKLQJ�OHVV�WKDQ������J��%U�'HQW�-�������������
������

)D\OH�6$��3ROODUG�0$��&RQJHQLWDO�HU\WKURSRLHWLF�
SRUSK\ULD��RUDO� PDQLIHVWDWLRQV� DQG� GHQWDO� WUHDW-
PHQW� LQ� FKLOGKRRG�� D� FDVH� UHSRUW�� 4XLQWHVVHQFH�
,QW�������������������

-RVKL�16�� -XQ� ,��:DQJ�1��'LUHFW� DGPLVVLRQV� IRU�
QHRQDWDO� K\SHUELOLUXELQHPLD�� VDIH�� KLJK� YDOXH�
FDUH��+RVS�3HGLDWU������������(������

6RPPHU�6��0DJDJQLQ�.��.UDPHU�3)��7RYR�0)��
%HUYLDQ� -��*UHHQ� WHHWK� DVVRFLDWHG�ZLWK� QHRQDWDO�
K\SHUELOLUXELQHPLD�FDXVHG�E\�ELOLDU\� DWUHVLD�� UH-
YLHZ�DQG�FDVH�UHSRUW��-�&OLQ�3HGLDWU�'HQW��������
������������

$OPXDOOHP�=��%XVXWWLO�1DXGL�$��0RODU�LQFLVR�K\-
SRPLQHUDOLVDWLRQ� �0,+�� �� DQ� RYHUYLHZ��%U�'HQW�
-������������������

$RED�7��)HMHUVNRY�2��'HQWDO�ÀXRURVLV��FKHPLVWU\�
DQG�ELRORJ\��&ULW�5HY�2UDO�%LRO�0HG������������
��������

7UHGZLQ�&-��1DLN�6��/HZLV�1-��6FXOO\�&��+\GUR-
JHQ� SHUR[LGH� WRRWK�ZKLWHQLQJ� �EOHDFKLQJ�� SURG-
XFWV��5HYLHZ�RI�DGYHUVH�HIIHFWV�DQG�VDIHW\�LVVXHV��
%U�'HQW�-�������������������

:H\PDQ� -�� 7HWUDF\FOLQHV� DQG� WKH� WHHWK�� 3UDFWL-
WLRQHU�������������������

:DOWRQ�5(��2
'HOO�1/��/DNH�)7��6KLPS�5*���,Q-
WHUQDO� EOHDFKLQJ� RI� WHWUDF\FOLQH�VWDLQHG� WHHWK� LQ�
GRJV��-�(QGRG������������������

0RI¿WW�-0��&RROH\�52��2OVHQ�1+��+HIIHUUHQ�--��
3UHGLFWLRQ�RI�WHWUDF\FOLQH�LQGXFHG�WRRWK�GLVFRORU-
DWLRQ��-�$P�'HQW�$VVRF�������������������

&RKHQ� 6�� 3DUNLQV� )0�� %OHDFKLQJ� WHWUDF\-
FOLQH�VWDLQHG�YLWDO�WHHWK��2UDO�6XUJ�2UDO�0HG�2UDO�
3DWKRO��������������������

3DWHO�.��&KHVKLUH�'��9DQFH�$��2UDO�DQG�V\VWHPLF�
HIIHFWV�RI�SURORQJHG�PLQRF\FOLQH�WKHUDS\��%U�'HQW�
-�������������������

'DYÕV�0&��:DOWRQ� 5(�� 5LYHUD� (0�� 6HDOHU� GLV-
WULEXWLRQ� LQ� FRURQDO� GHQWLQH�� -�(QGRG�� ������ ����
������

+DWWDE� )1�� 4XGHLPDW� 0$�� $O�5ÕPDZÕKV� +6��
'HQWDO�GLVFRORUDWLRQ��DQ�RYHUYLHZ��-�(VWKHW�'HQW��
������������������



��

$
NG
�'
Lú
�+
HN
��
��
��
��
��
�+
�U
P
�]
O�
�6
��Y
H�$

VO
DQ
�%
�

KA
YN
AK
ÇA28.

29.

30.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

$WWLQ� 7�� +DQQLJ� &��:LHJDQG�$��$WWLQ� 5�� (IIHFW�
RI� EOHDFKLQJ� RQ� UHVWRUDWLYH� PDWHULDOV� DQG� UHVWR-
UDWLRQV�D� V\VWHPDWLF� UHYLHZ�� 'HQW� 0DWHU�� ������
�����������

$WWLQ�7�� 3DTXH�)��$MDP�)��/HQQRQ�$0��5HYLHZ�
RI� WKH�FXUUHQW�VWDWXV�RI� WRRWK�ZKLWHQLQJ�ZLWK� WKH�
ZDONLQJ�EOHDFK�WHFKQLTXH��,QW�(QGRG�-������������
�������

$KPHG�+0$��$EERWW�39��'LVFRORUDWLRQ�SRWHQWLDO�
RI�HQGRGRQWLF�SURFHGXUHV�DQG�PDWHULDOV��D�UHYLHZ��
,QW�(QGRG�-�������������������

3DUVRQV�-5��:DOWRQ�5(��5LFNV�:LOOLDPVRQ�/�� ,Q�
YLWUR�ORQJLWXGLQDO�DVVHVVPHQW�RI�FRURQDO�GLVFRORU-
DWLRQ�IURP�HQGRGRQWLF�VHDOHUV��-�(QGRG������������
��������

3DUWRYL�0��$O�+DYYD]�$+��6ROHLPDQL�%��,Q�YLWUR�
FRPSXWHU� DQDO\VLV�RI� FURZQ�GLVFRORXUDWLRQ� IURP�
FRPPRQO\XVHG�HQGRGRQWLF�VHDOHUV��$XVW�(QGRG�-��
�����������������

�=LHONH�'5��%UDG\�-0��GHO�5LR�&(��&RUURVLRQ�RI�
VLOYHU�FRQHV� LQ�ERQH��D�VFDQQLQJ�HOHFWURQ�PLFUR-
VFRSH� DQG�PLFURSUREH� DQDO\VLV�� -� (QGRG�� ������
�����������

YDQ�GHU�%XUJW�73��3ODVVFKDHUW�$-��7RRWK�GLVFRORU-
DWLRQ�LQGXFHG�E\�GHQWDO�PDWHULDOV��2UDO�6XUJ�2UDO�
0HG�2UDO�3DWKRO�������������������

�$WKDQDVVLDGLV�%��$EERWW�39��:DOVK�/-��7KH�XVH�
RI�FDOFLXP�K\GUR[LGH��DQWLELRWLFV�DQG�ELRFLGHV�DV�
DQWLPLFURELDO�PHGLFDPHQWV� LQ� HQGRGRQWLFV��$XVW�
'HQW�-������������6�������

�1DLN�6��+HJGH�$0��0LQHUDO�WULR[LGH�DJJUHJDWH�DV�
D�SXOSRWRP\�DJHQW�LQ�SULPDU\�PRODUV��DQ�LQ�YLYR�
VWXG\�� -� ,QGLDQ�6RF�3HGRG�3UHY�'HQW�� ����������
�����

%RUWROX]]L�($��$UD~MR�*6��7DQRPDUX� -0*��7D-
QRPDUX�)LOKR�0��0DUJLQDO�JLQJLYD�GLVFRORUDWLRQ�
E\�JUD\�07$��D�FDVH�UHSRUW��-�(QGRG������������
������

$VJDU\�6��3DULURNK�0��(JKEDO�0-��%ULQN�)��&KHP-
LFDO�GLIIHUHQFHV�EHWZHHQ�ZKLWH�DQG�JUD\�PLQHUDO�
WULR[LGH�DJJUHJDWH��-�(QGRG�������������������

.RJDQ�3��+H� -��*OLFNPDQ�*1��:DWDQDEH� ,��7KH�
HIIHFWV�RI�YDULRXV�DGGLWLYHV�RQ�VHWWLQJ�SURSHUWLHV�
RI�07$��-�(QGRG�������������������

+ROW�'0��:DWWV�-'��%HHVRQ�7-��.LUNSDWULFN�7&��
5XWOHGJH�5(��7KH�DQWL�PLFURELDO�HIIHFW�DJDLQVW�HQ-
WHURFRFFXV�IDHFDOLV�DQG�WKH�FRPSUHVVLYH�VWUHQJWK�
RI�WZR�W\SHV�RI�PLQHUDO�WULR[LGH�DJJUHJDWH�PL[HG�
ZLWK� VWHULOH�ZDWHU� RU� ��� FKORUKH[LGLQH� OLTXLG�� -�
(QGRG�������������������

%DQFKV�)��7URSH�0��5HYDVFXODUL]DWLRQ�RI� LPPD-
WXUH� SHUPDQHQW� WHHWK� ZLWK� DSLFDO� SHULRGRQWLWLV��
QHZ�WUHDWPHQW�SURWRFRO"�-�(QGRG����������������
����

-XQJ�5(��+ROGHUHJJHU�&��6DLOHU�,��.KUDLVDW�$��6XW-
HU�$��+lPPHUOH�&+)��7KH� HIIHFW� RI� DOO�FHUDPLF�
DQG�SRUFHODLQ�IXVHG�WR�PHWDO�UHVWRUDWLRQV�RQ�PDU-
JLQDO�SHUL�LPSODQW�VRIW�WLVVXH�FRORU��D�UDQGRPL]HG�
FRQWUROOHG� FOLQLFDO� WULDO�� ,QW� -� 3HULRG� 5HVW� 'HQW��
�����������������

0RKDPPDGL� =�� $EERWW� 39�� 7KH� SURSHUWLHV� DQG�
DSSOLFDWLRQV�RI�FKORUKH[LGLQH�LQ�HQGRGRQWLFV��,QW�
(QGRG�-��������������������

.LP�67��$EERWW�39��0F�*LQOH\�3��7KH�HIIHFWV�RI�
/HGHUPL[SDVWH� RQ� GLVFRORXUDWLRQ� RI� LPPDWXUH�
WHHWK��,QW�(QGRG�-������������������

.LP�-+��.LP�<��6KLQ�6-��3DUN�-:��-XQJ�,<��7RRWK�
GLVFRORUDWLRQ�RI� LPPDWXUH�SHUPDQHQW� LQFLVRU� DV-
VRFLDWHG�ZLWK�WULSOH�DQWLELRWLF�WKHUDS\��D�FDVH�UH-
SRUW��-�(QGRG���������������������

/HQKHUU�3��$OOJD\HU�1��:HLJHU�5��)LOLSSL�$��$WWLQ�
7��.UDVWO�*��7RRWK�GLVFRORUDWLRQ�LQGXFHG�E\�HQG-
RGRQWLF�PDWHULDOV��D�ODERUDWRU\�VWXG\��,QW�(QGRG�-��
����������������

*XWLpUUH]�-+��*X]PiQ�0��7RRWK�GLVFRORUDWLRQ�LQ�
HQGRGRQWLF�SURFHGXUHV��2UDO�6XUJ�2UDO�0HG�2UDO�
3DWKRO�������������������

'DQNHUW�-��*UDYHQPDGH�(-��:HPHV�-&��'LIIXVLRQ�
RI�IRUPRFUHVRO�DQG�JOXWDUDOGHK\GH�WKURXJK�GHQWLQ�
DQG�FHPHQWXP��-�(QGRG�������������������

9LYDFTXD�*RPHV�1��)HUUD]�&&5��*RPHV�%3)$��
=DLD�$$��7HL[HLUD�)%��6RX]D�)LOKR�)-��,QÀXHQFH�
RI�LUULJDQWV�RQ�WKH�FRURQDO�PLFUROHDNDJH�RI�ODWHUDO-
O\�FRQGHQVHG�JXWWD�SHUFKD�URRW�¿OOLQJV��,QW�(QGRG�
-������������������

%DVUDQL� %5�� 0DQHN� 6�� 6RGKL� 51�� )LOOHU\� (��
0DQ]XU�$��,QWHUDFWLRQ�EHWZHHQ�VRGLXP�K\SRFKOR-
ULWH�DQG�FKORUKH[LGLQH�JOXFRQDWH��-�(QGRG��������
�����������

�%XL�7%��%DXPJDUWQHU� -&��0LWFKHOO� -&��(YDOXD-
WLRQ�RI�WKH�LQWHUDFWLRQ�EHWZHHQ�VRGLXP�K\SRFKOR-
ULWH�DQG�FKORUKH[LGLQH�JOXFRQDWH�DQG�LWV�HIIHFW�RQ�
URRW�GHQWLQ��-�(QGRG�������������������
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65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

*ROGVWHLQ� 5(�� *DUEHU� '$�� &RPSOHWH� 'HQWDO�
%OHDFKLQJ�� &KLFDJR�� 4XLQWHVVHQFH� ,QF�� 3XEOLVK-
LQJ��������S��������

0RVV� +%��9DQ\XNRY�0��<DR� -.�� .LULOORYD� *3��
6DOLYDU\� FRUWLVRO� UHVSRQVHV� LQ� SUHSXEHUWDO� ER\V��
WKH�HIIHFWV�RI�SDUHQWDO�VXEVWDQFH�DEXVH�DQG�DVVRFL-
DWLRQ�ZLWK�GUXJ�XVH�EHKDYLRU�GXULQJ�DGROHVFHQFH��
%LRO�3V\FKLDWU\��������������������

'DXGL�$��2
%ULHQ�-$��'HWHFWLRQ�RI�K\GURJHQ�SHU-
R[LGH�E\�'$%�VWDLQLQJ�LQ�DUDELGRSVLV�OHDYHV��%LR�
3URWRF�����������(�����

$UFKDPEDXOW� *�� &DXWLRQ�� LQIRUPHG� FRQVHQW� UH-
PDLQ�LPSRUWDQW�DV�KRPH�EOHDFKLQJ�JURZV�'HQWLVW��
���������������

3XWWHU�+��-RUGDQ�5(��7KH�µZDONLQJ¶�EOHDFK�WHFK-
QLTXH��-�(VWKHW�'HQW�����������������

6ZLIW� (-�� 7UHDWPHQW� RI� D� GLVFRORUHG�� HQGRGRQ-
WLFDOO\� WUHDWHG� WRRWK� ZLWK� KRPH� EOHDFKLQJ� DQG�
FRPSRVLWH�UHVLQ��3UDFW�3HULRGRQWLFV�$HVWKHW�'HQW��
���������������

)UD]ÕHU�.%��1LJKWJXDUG�EOHDFKLQJ�WR�OLJKWHQ�D�UH-
VWRUHG�� QRQ�YLWDO� GLVFRORUHG� WRRWK��&RPS�&RQWLQ�
(GXF�'HQW������������������

+D\ZRRG� 9%�� +H\PDQQ� +2�� 1LJKWJXDUG� YLWDO�
EOHDFKLQJ��4XLQWHVVHQFH�,QW�������������������

3HUULQH�*$��5HLFKO�5%��%DLVGHQ�0.��+RQGUXP�
62��&RPSDULVRQ�RI�����FDUEDPLGH�������SHUR[LGH�
DQG�VRGLXP�SHUERUDWH�IRU�LQWUDFRURQDO�EOHDFKLQJ��
*HQ�'HQW�������������������

<XL�.&.��5RGULJXHV�-5��0DQFLQL�01*��%DOGXFFL�
,��*RQoDOYHV�6(3��([�YLYR�HYDOXDWLRQ�RI�WKH�HIIHF-
WLYHQHVV� RI� EOHDFKLQJ� DJHQWV� RQ� WKH� VKDGH� DOWHU-
DWLRQ� RI� EORRG�VWDLQHG� WHHWK�� ,QW� (QGRG� -�� ������
�����������

+D\ZRRG� 9%�� +H\PDQQ� +2�� 1LJKWJXDUG� YLWDO�
EOHDFKLQJ��KRZ�VDIH�LV�LW"�4XLQWHVVHQFH�,QW��������
������������

.DQHNR�-��,QRYH�6��.DZDNDPÕ�6��6DQR�+��%OHDFK-
LQJ�HIIHFW�RI� VRGLXP�SHUFDUERQDWH�RQ�GLVFRORUHG�
SXOSOHVV�WHHWK�LQ�YLWUR��-�(QGRG�����������������

:RROYHUWRQ� &-�� +D\ZRRG� 9%�� +H\PDQQ� +2��
7R[LFLW\�RI�WZR�FDUEDPLGH�SHUR[LGH�SURGXFWV�XVHG�
LQ�QLJKWJXDUG�YLWDO�EOHDFKLQJ��$P�-�'HQW��������
���������

:HLJHU�5��.XKQ�$��/|VW�&��5DGLFXODU�SHQHWUDWLRQ�
RI�K\GURJHQ�SHUR[LGH�GXULQJ�LQWUD�FRURQDO�EOHDFK-
LQJ�ZLWK�YDULRXV� IRUPV�RI� VRGLXP�SHUERUDWH�� ,QW�
(QGRG�-�������������������

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

$NLVXH�(��$UDNL�$7��0LFKHORWWR�$/��0RXUD�1HWWR�
&��*DYLQL�*��(IIHFW�RI�FKHPLFDO�DQG�(U�<$*�OD-
VHU�WUHDWPHQW�RQ�ERQG�VWUHQJWK�RI�URRW�FDQDO�UHV-
LQ�EDVHG�VHDOHUV��/DVHUV�0HG�6FL�������������������

5DVLPLFN�%-��1HNLFK�0��+ODGHN�00��0XVLNDQW�
%/��'HXWVFK�$6�� ,QWHUDFWLRQ�EHWZHHQ�FKORUKH[L-
GLQH�GLJOXFRQDWH�DQG�('7$��-�(QGRG������������
��������

7RUDELQHMDG�0��6KDEDKDQJ�6��$SUHFLR�50��.HW-
WHULQJ�-'��7KH�DQWLPLFURELDO�HIIHFW�RI�07$'��DQ�
LQ�YLWUR�LQYHVWLJDWLRQ��-�(QGRG������������������

7D\� )5�� 3DVKOH\�'+��/RXVKLQH�5-��'R\OH�0'��
*LOOHVSLH�:7��:HOOHU�51��.LQJ�10��8OWUDVWUXF-
WXUH�RI�VPHDU� OD\HU�FRYHUHG�LQWUDUDGLFXODU�GHQWLQ�
DIWHU� LUULJDWLRQ� ZLWK� %LR3XUH� 07$'�� -� (QGRG��
������������������

+RQ�/��0RKDPHG�$��/\QFK�(��5HOLDELOLW\�RI�FR-
ORXU�DQG�KDUGQHVV�FOLQLFDO�H[DPLQDWLRQV�LQ�GHWHFW-
LQJ� GHQWLQH� FDULHV� VHYHULW\�� D� V\VWHPDWLF� UHYLHZ�
DQG�PHWD�DQDO\VLV��6FL�5HS�����������������

:DOWRQ�5(��7RUDEÕQHMDG�0��3ULQFLSOHV�DQG�3UDF-
WLFH�RI�(QGRGRQWLFV��3KLODGHOSKLD��:%�6DXQGHUV��
������V���������

:DWWV�$��$GG\�0��7RRWK�GLVFRORUDWLRQ�DQG�VWDLQ-
LQJ�� D� UHZLHY�RI� WKH� OLWHUDWXUH��%U�'HQW� -�� ������
�������������

%URZQ�*��)DFWRUV�LQÀXHQFLQJ�VXFFHVVIXO�EOHDFK-
LQJ�RI� WKH�GLVFRORUHG�URRW�¿OOHG�WRRWK��2UDO�6XUJ�
2UDO�0HG�2UDO�3DWKRO��������������������

+RZHOO� 5$�� %OHDFKLQJ� GLVFRORXUHG� URRW�¿OOHG�
WHHWK��%U�'HQW�-��������������������
����5RWVWHÕQ� ,��'DQNHU�(��*ROGPDQ�$��+HOLQJ� ,��
6WDEKRO]�$��=DONÕQG�0��+LVWRFKHPLFDO�DQDO\VLV�RI�
GHQWDO�KDUG�WLVVXHV�IROORZLQJ�EOHDFKLQJ��-�(QGRG��
����������������

5RWVWHLQL� $�� /L� <�� 7RRWK� 'LVFRORUDWLRQ� DQG�
%OHDFKLQJ��,Q��,QJOH¶V�(QGRGRQWLFV��(G���,QJOH�-,��
.��%DNODQG�-&��%DXPJDUWQHU���WK�(G���+DPLOWRQ��
%&�'HFNHU�,QF���������S������������

*DUJ� 1�� *DUJ�$�� 7H[WERRN� RI� (QGRGRQWLFV�� �WK�
(G���1HZ�'HOKL�� ,QGLD��-D\SHH�%URWKHUV�0HGLFDO�
3XEOLVKHUV��������S���������

:DOVK�/-��6DIHW\�LVVXHV�UHODWLQJ�WR�WKH�XVH�RI�K\-
GURJHQ�SHUR[LGH� LQ�GHQWLVWU\��$XVW�'HQW�-��������
�����������

'DKO�-(��3DOOHVHQ�8��7RRWK�EOHDFKLQJ�D�FULWLFDO�UH-
YLHZ�RI�WKH�ELRORJLFDO�DVSHFWV��&ULW�5HY�2UDO�%LRO�
0HG��������������������
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80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

$UL�+��2]FDQ�(��<LOGLULP�&��)DUNOÕ�VRG\XP�SHU-
ERUDW� WLSOHULQLQ�HQGRGRQWLN�RODUDN� WHGDYL�HGLOPLú�
YH� NRPSR]LW� LOH� UHVWRUH� HGLOPLú� GLúOHULQ� NÕUÕOPD�
GLUHQFL��]HULQH�HWNLVL��&XPKXUL\HW�'HQW�-��������
��������

+ROPVWUXS� *�� 3DOP� $0�� /DPEMHUJ�+DQVHQ� +��
%OHDFKLQJ�RI�GLVFRORUHG�URRW��¿OOHG�WHHWK��(QGRG�
'HQW�7UDXPDWRO�������������������

)HLQPDQ� 5$�� 5HYLHZLQJ� YLWDO� EOHDFKLQJ� DQG�
FKHPLFDO� DOWHUDWLRQV�� -� $P� 'HQW� $VVRF�� ������
�����������

)U\VK�+��&KHPÕVWU\�RI�%OHDFKLQJ��,Q�*ROGVWHLQ�5(�
DQG�*DUEHU�'$�(GV���&RPSOHWH�'HQWDO�%OHDFKLQJ��
4XLQWHVVHQFH�%RRN��&KLFDJR��������S���������

5REHUW�$��)OR\G�'��7KH�HIIHFW�RI�SHUR[LGHV� DQG�
IUHH�UDGLFDOV�RQ�ERG\�WLVVXHV��-$'$�������������
6������

%RZOHV�:+��8JZXQHUL�=��3XOS�FKDPEHU�SHQHWUD-
WLRQ�E\�K\GURJHQ�SHUR[LGH�IROORZLQJ�YLWDO�EOHDFK-
LQJ�SURFHGXUHV��-�(QGRG������������������

)XVV�=��6]DMNLV�6��7DJJHU�0��7XEXODU�SHUPHDELOL-
W\�WR�FDOFLXP�K\GUR[LGH�DQG�WR�EOHDFKLQJ�DJHQWV��-�
(QGRG������������������

.DZDPRWR�.��7VXMLPRWR�<��(IIHFWV�RI�WKH�K\GUR[-
\O�UDGLFDO�DQG�K\GURJHQ�SHUR[LGH�RQ�WRRWK�EOHDFK-
LQJ��-�(QGRG������������������

6XOLHPDQ�0��$GG\�0��5HHV�-6��'HYHORSPHQW�DQG�
HYDOXDWLRQ� RI� D�PHWKRG� LQ� YLWUR� WR� VWXG\� WKH� HI-
IHFWLYHQHVV�RI�WRRWK�EOHDFKLQJ��-�'HQW������������
�������

0F(YR\� 6$��&KHPLFDO� DJHQWV� IRU� UHPRYLQJ� LQ-
WULQVLF� VWDLQV� IURP� YLWDO� WHHWK�� ,,�� &XUUHQW� WHFK-
QLTXHV� DQG� WKHLU� FOLQLFDO� DSSOLFDWLRQ�� � 4XLQWHV-
VHQFH�,QW�������������������

+HLWKHUVD\�*6��'DKOVWURP�6:��0DULQ�3'�� ,QFL-
GHQFH�RI�LQYDVLYH�FHUYLFDO�UHVRUSWLRQ�LQ�EOHDFKHG�
URRW�¿OOHG�WHHWK��$XVW�'HQW�-�����������������

+HLWKHUVD\� *6�� ,QYDVLYH� FHUYLFDO� UHVRUSWLRQ�� DQ�
DQDO\VLV� RI� SRWHQWLDO� SUHGLVSRVLQJ� IDFWRUV��4XLQ-
WHVVHQFH�,QW�������������������

$UÕ�+��g]FDQ�(��<ÕOGÕUÕP�&��)DUNOÕ�VRG\XP�SHU-
ERUDW� WLSOHULQLQ�HQGRGRQWLN�RODUDN� WHGDYL�HGLOPLú�
YH� NRPSR]LW� LOH� UHVWRUH� HGLOPLú� GLúOHULQ� NÕUÕOPD�
GLUHQFL��]HULQH�HWNLVL��&XPKXUL\HW�'HQW�-��������
��������

dDOÕúNDQ�.��(QGRGRQWLGH�7DQÕ�YH�7HGDYLOHU��ø]PLU��
1REHO�7ÕS�.LWDEHYOHUL�/WG��ùWL���������V���

5RWVWHLQ�,��%OHDFKLQJ�QRQYLWDO�DQG�YLWDO�GLVFRORUHG�
WHHWK�� ,Q��3DWKZD\V�RI�7KH�3XOS��(G���6��&RKHQ��
5��&��%XUQV���WK�(G���6W�/RXLV��0RVE\�&R���������
S�������

*UHHQZDOO�&RKHQ� -�� *UHHQZDOO� /+�� 7KH� VLQJOH�
GLVFRORXUHG� WRRWK�� YLWDO� DQG� QRQ�YLWDO� EOHDFKLQJ�
WHFKQLTXHV��%U�'HQW�-��������������������

6SDVVHU�+)��7KH�ZDONLQJ�EOHDFK�� ���\HDUV� ODWHU��
'HQW�7RGD\�������������������

3ULQ]�-)��$�PRGL¿HG�VWHWKRVFRSH� WR�DVVLVW� LQ� WKH�
ÕGHQWL¿FDWLRQ�RI�WRRWK�FRORXUHG�UHVWRUDWLRQV��0HG�
6FL�/DZ�����������������

1XWWLQJ�(%��3RH�*6��&KHPLFDO�EOHDFKLQJ�RI�GLV-
FRORUHG� HQGRGRQWLFDOO\� WUHDWHG� WHHWK�� 'HQW� &OLQ�
1RUWK�$P�������������������

+ROPVWUXS� *�� 3DOP� $0�� /DPEMHUJ�+DQVHQ� +��
%OHDFKLQJ�RI�GLVFRORXUHG�URRW�¿OOHG�WHHWK��(QGRG�
'HQW�7UDXPDWRO�������������������

5RWVWHLQ�,��7RUHN�<��0LVJDY�5��(IIHFW�RI�FHPHQ-
WXP� GHIHFWV� RQ� UDGLFXODU� SHQHWUDWLRQ� RI� ����
+�2�� GXULQJ� LQWUDFRURQDO� EOHDFKLQJ�� -� (QGRG��
����������������

:HLJHU�5��.XKQ�$��/|VW�&��5DGLFXODU�SHQHWUDWLRQ�
RI�K\GURJHQ�SHUR[LGH�GXULQJ�LQWUD�FRURQDO�EOHDFK-
LQJ�ZLWK�YDULRXV� IRUPV�RI� VRGLXP�SHUERUDWH�� ,QW�
(QGRG�-������������������

%RNVPDQ� /�� -RUGDQ� 5(�� 6NÕࡆ QQHU� '+�� 1RQ�YL-
WDO� EOHDFKLQJ�LQWHUQDO� DQG� H[WHUQDO��$XVW�'HQW� -��
�����������������

0XOOHU� &-�� 9DQ�:\N� &:�� 7KH� DPHOR�FHPHQWDO�
MXQFWLRQ��-�'HQW�$VVRF�6�$IU��������������������

6WHLQHU�'5��:HVW�-'��$�PHWKRG�WR�GHWHUPLQH�WKH�
ORFDWLRQ�DQG�VKDSH�RI�DQ�LQWUDFRURQDO�EOHDFK�EDU-
ULHU��-�(QGRG�������������������

0F,QHUQH\�67��=LOOLFK�5��(YDOXDWLRQ� RI� LQWHUQDO�
VHDOLQJ�DELOLW\�RI�WKUHH�PDWHULDOV�����������������������������-�
(QGRG������������������

6DNDOOL�%��%DVPDFL�)��'DOPL]UDN�2��(YDOXDWLRQ�RI�
WKH� SHQHWUDWLRQ� RI� LQWUDFRURQDO� EOHDFKLQJ� DJHQWV�
LQWR�WKH�FHUYLFDO�UHJLRQ�XVLQJ�GLIIHUHQW�LQWUDRUL¿FH�
EDUULHUV��%0&�2UDO�+HDOWK����������������

5R\�'��.DWDNL�5��*RJRL�6��6HDO�0��(YDOXDWLRQ�RI�
SHUR[LGH�UHOHDVH�GXULQJ�QRQYLWDO�EOHDFKLQJ�XVLQJ�
WKUHH�GLIIHUHQW�FRURQDO�EDUULHUV��DQ�LQ�YLWUR�VWXG\��-�
&RQVHUY�'HQW�(QGRG������������������



��

$
NG
�'
Lú
�+
HN
��
��
��
��
��
�+
�U
P
�]
O�
�6
��Y
H�$

VO
DQ
�%
�

KA
YN
AK
ÇA

��

$
NG
�'
Lú
�+
HN
��
��
��
��
��
�+
�U
P
�]
O�
�6
��Y
H�$

VO
DQ
�%
�

'HPDUFR�))��)UHLWDV�-0��6LOYD�03��-XVWLQR�/0��
0LFUROHDNDJH�LQ�HQGRGRQWLFDOO\�WUHDWHG�WHHWK��,Q-
ÀXHQFH�RI�FDOFLXP�K\GUR[LGH�GUHVVLQJ�IROORZLQJ�
EOHDFKLQJ��,QW�(QGRG�-���������������������

6HWWHPEULQL�/��*XOW]�-��.DLP�-��6FKHUHU�:��$�WHFK-
QLTXH�IRU�EOHDFKLQJ�QRQYLWDO�WHHWK��LQVLGH�RXWVLGH�
EOHDFKLQJ��-�$P�'HQW�$VVRF��������������������

*ORFNQHU�.��+XOOD�+�� (EHOHVHGHU�.�� 6WlGWOHU� 3��
)LYH�\HDU� IROORZ�XS� RI� LQWHUQDO� EOHDFKLQJ�� %UD]�
'HQW�-�������������������

&KRQJ�+.��3DODPDUD� -(��0HVVHU�++��(IIHFW� RI�
K\GURJHQ�SHUR[LGH�DQG�VRGLXP�SHUERUDWH�RQ�ELR-
PHFKDQLFDO�SURSHUWLHV�RI�KXPDQ�GHQWLQ��-�(QGRG��
���������������

%XFKDOOD�:��$WWLQ�7��([WHUQDO�EOHDFKLQJ� WKHUDS\�
ZLWK�DFWLYDWLRQ�E\�KHDW��OLJKW�RU�ODVHU�D�V\VWHPDWLF�
UHYLHZ��'HQW�0DWHU��������������������
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CASE
REPORT

Olgu Sunumu

Post-COVID-19 Maxillary Actinomycotic 
Osteonecrosis: Diagnosis, Treatment, and 
Follow-Up Outcomes

3RVW�&29,'����*HOLúHQ�0DNVLOOHU�
$NWLQRPLNRWLN�2VWHRQHNUR]��7DQÕ��
7HGDYL�YH�7DNLS�6RQXoODUÕ

ABSTRACT
Osteonecrosis can be seen in post-Covid-19 patients due to the damage to their im-
PXQH�V\VWHPV�DQG�WKH�PHGLFDWLRQV�WKH\�WDNH��7KLV�FDVH�UHSRUW�GHDOV�ZLWK�WKH�GLDJ-
nosis, treatment and follow-up of actinomycotic osteonecrosis of the maxilla, which 
LV�RQH�RI�WKH�YHU\�UDUH�SRVW�FRYLG�FRQGLWLRQV��7KH�PHGLFDO�KLVWRU\�RI�WKH����\HDU�ROG�
patient, who had received treatment for Covid-19 in the intensive care unit about 
1-year ago and had no systemic disease, revealed left palatinal and buccal bone ex-
SRVXUH��VXSSXUDWLRQ�DQG�RURDQWUDO�UHODWLRQVKLS��$IWHU�OLPLWLQJ�WKH�OHVLRQ�ZLWK�SHQWR[-
ifylline and alpha tocopherol, all necrotic bone tissue was removed and the area was 
FORVHG�ZLWK�%LFKDW�IDW�SDG���7KH�UHPRYHG�WLVVXH�ZDV�VHQW�IRU�KLVWRSDWKRORJLF�DQG�PL-
FURELRORJLF�H[DPLQDWLRQ��7KH�DUHD�ZDV�FORVHG�SULPHUDOO\��3RVWRSHUDWLYH�IROORZ�XS�
RI���\HDU�ZDV�FRPSOHWHG�DQG�QR�QHZ�OHVLRQ�ZDV�REVHUYHG��0LFURELRORJLF�HYDOXDWLRQ�
ZDV�SRVLWLYH�IRU�DFWLQRP\FHV��7KLV�FDVH�PD\�VKHG�OLJKW�RQ�FOLQLFLDQV�WR�JLYH�LPSRU-
tance to the follow-up of patients with Covid-19 and its variants, especially if they 
KDYH�D�KLVWRU\�RI�KRVSLWDOL]DWLRQ��WR�SURYLGH�D�GLIIHUHQWLDO�GLDJQRVLV�IRU�3&�521-�
HYHQ�LI�WKH�LQWHUYDO�LV�ORQJ��DQG�QRW�WR�VNLS�WKH�PLFURELRORJLFDO�HYDOXDWLRQ�VWDJH�

Key Words
Post Covid-19, Actinomycosis, Osteonecrosis
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INTRODUCTION
Covid-19, declared a pandemic by the World Health Or-
JDQL]DWLRQ�LQ�HDUO\�������LV�NQRZQ�WR�EH�DVVRFLDWHG�ZLWK�
KLJK�PRUELGLW\�DQG�VHYHUH�PRUWDOLW\�UDWHV��7KH�GLVHDVH�LV�
caused by severe acute respiratory syndrome coronavirus 
���6$56�&R9�����D�PHPEHU�RI�WKH�FRURQDYLUXV�IDPLO\�RI�
51$�YLUXVHV������7KH�SDWKRJHQLFLW\�RI�YLUDO�LQIHFWLRQV�LV�
associated with viruses targeting Angiotensin Converting 
(Q]\PH����$&(����UHFHSWRUV��IDFLOLWDWLQJ�YLUDO�HQWU\�LQWR�
FHOOV��$&(���UHFHSWRUV�DUH�GLVWULEXWHG�WKURXJKRXW�WKH�ERG\�
in various tissues, including type II alveolar pneumocytes 
in the lungs, vascular endothelial cells, smooth muscle 
cells, and enterocytes in the intestines, as well as the oral 
DQG�QDVDO�PXFRVD������&RPSOLFDWLRQV�UHODWHG�WR�&RYLG����
in the oral cavity region have been reported as a conse-
TXHQFH�RI�KLJK�$&(���H[SUHVVLRQ�LQ�HSLWKHOLDO�FHOOV�ZLWKLQ�
WKH�RUDO�FDYLW\��7KLV�LQGLFDWHV�WKDW�WKH�RUDO�FDYLW\�PD\�EH�
FRQVLGHUHG�D�SRWHQWLDOO\�KLJK�ULVN�DUHD�IRU�&RYLG����LQIHF-
WLRQ�VXVFHSWLELOLW\�����

However, the dysregulated immune response resulting 
IURP�&29,'����LQIHFWLRQ�LV�NQRZQ�WR�SUHGLVSRVH�SDWLHQWV�
WR� RSSRUWXQLVWLF� LQIHFWLRQV�� HVSHFLDOO\� IXQJDO� LQIHFWLRQV��
&29,'���� LQIHFWLRQ� UHSUHVHQWV� DQ� LPSRUWDQW� ULVN� IDFWRU�
for opportunistic infections due to associated immune 
system dysregulation and the use of immunosuppressive 
therapies such as corticosteroids or other immunomod-
XODWRU\� GUXJV� �����$PRQJ� WKHVH� RSSRUWXQLVWLF� LQIHFWLRQV�
is actinomycosis, which is caused by species of Actino-
P\FHV��������$FWLQRP\FRVLV� LV�D� UDUH�DQDHURELF�EDFWHULDO�
LQIHFWLRQ�FDXVHG�E\�JUDP�SRVLWLYH��LPPRELOH��¿ODPHQWRXV�
EDFWHULDO�URGV�WKDW�DUH�DFLG�IDVW��&OLQLFDOO\��DFWLQRP\FRWLF�
LQIHFWLRQV�DUH�FODVVL¿HG�LQWR�WKUHH�VXEW\SHV��FHUYLFRIDFLDO��
WKRUDFLF��DQG�DEGRPLQDO��7KH�FHUYLFRIDFLDO�VXEW\SH�LV�WKH�
PRVW�FRPPRQ�IRUP�RI�DFWLQRP\FRWLF�LQIHFWLRQ������

6RPH�SUHGLVSRVLQJ� IDFWRUV�� VXFK�DV� VHFRQGDU\�PLFURELDO�
infections and comorbidities, have been reported to con-
WULEXWH� WR� MDZ�RVWHRQHFURVLV� LQ�&RYLG����SDWLHQWV��&DVHV�
of osteomyelitis and osteonecrosis caused by actinomyco-
VLV�LQIHFWLRQ�LQ�WKH�MDZV�SRVW�&RYLG����IXUWKHU�XQGHUVFRUH�
WKLV�VFHQDULR�������

This case report aims to present the diagnosis, treatment, 
and follow-up process of actinomycotic maxillary osteo-
QHFURVLV� IROORZLQJ�&RYLG�����7KLV�FRQGLWLRQ� LQLWLDOO\� UH-
VHPEOHV�0521-��PHGLFDWLRQ�UHODWHG�RVWHRQHFURVLV�RI�WKH�
MDZ��DQG�XQGHUVFRUHV�WKH�LPSRUWDQFH�IRU�FOLQLFLDQV�

CASE REPORT
$� ���\HDU�ROG� PDQ� ZLWKRXW� NQRZQ� V\VWHPLF� GLVHDVHV�
SUHVHQWHG� WR�RXU�FOLQLF� LQ�$SULO������ZLWK�FRPSODLQWV�RI�
SDLQ�DQG�VZHOOLQJ�LQ�WKH�OHIW�SDODWDO�UHJLRQ��([DPLQDWLRQ�
revealed exposed bone tissue in the posterior palatal and 
EXFFDO� UHJLRQV� RI� WKH� OHIW� PD[LOOD�� ,QWUDRUDO� DVVHVVPHQW�
showed poor oral hygiene, suppuration at the borders of 
QHFURWLF�ERQH��DQG�DQ�RURDQWUDO�¿VWXOD�LQ�WKH�OHIW�PD[LOODU\�
UHJLRQ��7KH�SDWLHQW�GLG�QRW�VSHFLI\�DQ�H[DFW�RQVHW�WLPH�EXW�

reported that his symptoms had worsened over the past 
PRQWK�

In the patient's medical history, it was noted that he pre-
VHQWHG�WR�WKH�HPHUJHQF\�GHSDUWPHQW�LQ�$XJXVW������ZLWK�
complaints of dyspnea, general discomfort, and myal-
JLD�� )ROORZLQJ� GLDJQRVWLF� VFDQV�� KH� WHVWHG� SRVLWLYH� IRU�
&29,'����3&5�DQG�VXEVHTXHQWO\� UHFHLYHG� WUHDWPHQW� LQ�
the intensive care unit due to diffuse pulmonary involve-
PHQW� DQG� ORZ� 6S2�� OHYHOV�� 'XULQJ� KLV� KRVSLWDOL]DWLRQ��
ZKLFK�ODVWHG�IRU�D�WRWDO�RI����GD\V��KH�VSHQW���GD\V�LQ�WKH�
second-level intensive care unit of anesthesia and reani-
mation, followed by 7 days in the internal medicine ser-
YLFH��7R�PDQDJH�UHVSLUDWRU\�GLVWUHVV�FDXVHG�E\�&RYLG�����
KH� UHFHLYHG� LQWUDYHQRXV� PHWK\OSUHGQLVRORQH� �3UHGQRO�/�
���PJ��*HQVHQWD�'UXJ�,QGXVWU\��7XUNH\�� WZLFH�GDLO\�IRU�
��GD\V��DQG�EXGHVRQLGH��3XOPLFRUW�7XUEXKDOHU�����PFJ�
GRVH��$VWUD�=HQHFD�'UXJ�,QGXVWU\��6ZHGHQ��YLD�LQKDODWLRQ�
WZLFH� GDLO\� IRU� �� GD\V��'XULQJ� KLV� VWD\� LQ� WKH� LQWHQVLYH�
care unit, his fasting blood glucose levels were measured 
DV�������PJ�GO�RQ�WZR�VHSDUDWH�GD\V�DQG�������PJ�GO�RQ�
DQRWKHU�GD\�

'XULQJ� WKH�ZHHN� IROORZLQJ�GLVFKDUJH� IURP� WKH� KRVSLWDO��
the patient observed bloody purulent discharge from his 
QRVH�DQG�QRWLFHG�ERQH�H[SRVXUH��6HHNLQJ�PHGLFDO�DWWHQ-
tion at a private clinic, he underwent debridement and was 
LQIRUPHG� WKDW� WKLV� ZDV� OLNHO\� D� WHPSRUDU\� FRPSOLFDWLRQ�
UHODWHG�WR�VLQXVLWLV��6XEVHTXHQWO\��KH�VRXJKW� WUHDWPHQW�DW�
another facility for sinusitis management before being re-
IHUUHG�WR�WKH�RUDO�DQG�PD[LOORIDFLDO�VXUJHU\�FOLQLF�

On the day the patient was admitted to the Oral and Maxil-
ORIDFLDO�6XUJHU\�FOLQLF��KH�ZDV�UHIHUUHG�WR�WKH�3HULRGRQWRO-
ogy clinic for improved oral hygiene and to the Hematol-
RJ\�FOLQLF�IRU�HYDOXDWLRQ�RI�KLV�EORRG�SUR¿OH��2Q�WKH�VDPH�
day, the patient was empirically treated with oral amoxi-
FLOOLQ�FODYXODQLF�DFLG������PJ�WZLFH�GDLO\�DQG�RUDO�RUQL-
GD]ROH�����PJ�WZLFH�GDLO\�IRU�D���ZHHN�FRXUVH��IROORZHG�
E\� LQWUDPXVFXODU� FOLQGDP\FLQ� ����PJ� WZLFH� GDLO\� IRU� ��
GD\V��7KLV�WUHDWPHQW�VXFFHVVIXOO\�UHVROYHG�VXSSXUDWLRQ�LQ�
WKH�DIIHFWHG�DUHD��6XEVHTXHQWO\��WKH�SDWLHQW�ZDV�SUHVFULEHG�
SHQWR[LI\OOLQH� �7UHQWLOLQ� ���� PJ� WDEOHW�� 6DQWD� )DUPD�
'UXJ� ,QGXVWU\�7XUNH\�� WZLFH�GDLO\�DQG�DOSKD�WRFRSKHURO�
�(YLFDS�)RUW�����(�FDSVXOH��.RFDN�)DUPD�'UXJ�,QGXVWU\��
7XUNH\��WZLFH�GDLO\�IRU���PRQWKV��ZKLFK�KHOSHG�OLPLW�WKH�
DUHD� RI� ERQH� QHFURVLV��%\� WKH� HQG� RI� WKH� ¿UVW�PRQWK� RI�
WUHDWPHQW��WHHWK����DQG�����ZKLFK�ZHUH�VLWXDWHG�ZLWKLQ�WKH�
QHFURWLF�ERQH�DUHD�DQG�KDG�ORVW�VLJQL¿FDQW�ERQH�VXSSRUW��
ZHUH�H[WUDFWHG�GXH�WR�WKHLU�H[FHVVLYH�PRELOLW\��)LJXUH����
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Figure 2. Panoramic radiographic image showing osteolytic and destructive lesions in the left maxillary and anterior region

Figure 1. Intraoral photograph demonstrating exposed necrotic bone

At the conclusion of pentoxifylline treatment, the patient's 
overall condition improved, and intraoral hard and soft tis-
VXHV�EHFDPH�VXLWDEOH�IRU�VXUJHU\��)ROORZLQJ�H[DPLQDWLRQ�
RI�SDQRUDPLF�DQG�&%&7��FRQH�EHDP�FRPSXWHG�WRPRJUD-
SK\��LPDJHV��)LJXUH����)LJXUH��$��)LJXUH��%���UHVHFWLRQ�
RI� WKH� QHFURWLF� ERQH�ZDV� UHFRPPHQGHG��7KLV� VWDWHPHQW�
FODUL¿HV� WKDW� WKH�SDWLHQW
V�FRQGLWLRQ�DQG� WLVVXH�VXLWDELOLW\�
improved after treatment, leading to the decision for sur-
JLFDO�LQWHUYHQWLRQ�EDVHG�RQ�GLDJQRVWLF�LPDJLQJ�

8QGHU�ORFDO�DQHVWKHVLD��D�KRUL]RQWDO�LQFLVLRQ�ZDV�PDGH�H[-
WHQGLQJ�IURP�WRRWK����WR�WKH�PHVLDO�ERUGHU�RI�WRRWK�����DQG�
D�IXOO�WKLFNQHVV�ÀDS�ZDV�UDLVHG��7HHWK���������������������
����DQG����ZHUH�H[WUDFWHG�DORQJ�ZLWK�WKH�QHFURWLF�DOYHRODU�
ERQH��)LJXUH�����'HQVH�JUDQXODWLRQ�WLVVXH�REVHUYHG�LQ�WKH�
perforated sinus area was carefully curetted to integrate 
ZLWK�WKH�VLQXV�PHPEUDQH�
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Figure 3. Cone beam computed tomography images depicting the lytic and destructive lesion in the left maxillary and anterior region, shown in 
�$��D[LDO�DQG��%��FRURQDO�VHFWLRQV�
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Figure 4. ([WUDFWLRQ�RI� WHHWK�QXPEHUHG�������������������������DQG����
along with necrotic alveolar bone
 
7R� UHFRQVWUXFW� WKH� DQWHULRU� UHJLRQ�� D� KDOI�WKLFNQHVV� ÀDS�
was elevated from the palatal region and rotated to suture 
RQWR�WKH�EXFFDO�PXFRVD�LQ�WKH�DQWHULRU�UHJLRQ��)RU�WKH�SRV-
terior region, Bichat adipose tissue was used to achieve 
SULPDU\�FORVXUH��)LJXUH����

Figure 5.�+DOI�WKLFNQHVV�ÀDS�KDUYHVWHG�IURP�WKH�SDODWDO�UHJLRQ�IRU�DQWH-
ULRU�DUHD�UHFRQVWUXFWLRQ��XWLOL]DWLRQ�RI�%LFKDW
V�IDW�SDG�IRU�SRVWHULRU�DUHD�
UHFRQVWUXFWLRQ��IROORZHG�E\�SULPDU\�FORVXUH�ZLWK�EXFFDO�PXFRVDO�ÀDS

Postoperatively, the patient was prescribed amoxicil-
OLQ�FODYXODQLF� DFLG� �����PJ� WZLFH� GDLO\� IRU� �� GD\V�� FH-
WLUL]LQH�� R[\PHWD]ROLQH�� HWRGRODF� VRGLXP�� DQG� FKORUKH[-
LGLQH�� 6RIW� DQG� ERQH� WLVVXH� VDPSOHV� UHPRYHG� IURP� WKH�
UHJLRQ�ZHUH�VHQW�IRU�KLVWRSDWKRORJLFDO�H[DPLQDWLRQ��+LV-
tiocytes within the granuloma structure stained positive 
IRU� &'� ��� RQ� LPPXQRKLVWRFKHPLVWU\�� 7KH� HSLWKHOLXP�
VKRZHG�SRVLWLYH�VWDLQLQJ�ZLWK�3DQ�&.��+LVWRFKHPLFDOO\��
DFWLQRP\FHWHV�ZHUH� LGHQWL¿HG� DQG� VWDLQHG� SRVLWLYH�ZLWK�
3$6� �3HULRGLF� $FLG�6FKLII�� DQG� *06� �*RPRUL� 0HWK-
HQDPLQH�6LOYHU��

At the 1-year postoperative follow-up, intraoral and radio-
graphic examinations showed that the soft tissue was in-
tact, and there were no signs of infection or osteonecrosis 
�)LJXUH�����7KH�SDWLHQW�LV�VWLOO�XQGHU�IROORZ�XS�

Figure 6. Intraoral view of the maxillary region and panoramic radio-
graphic image at the 1-year follow-up postoperatively

DISCUSSION
COVID-19 has caused a large number of deaths and seri-
RXV�KHDOWK�SUREOHPV�JOREDOO\��DQG�PDQ\�¿UVW�WLPH�FOLQLFDO�
FDVHV�KDYH�EHHQ�UHSRUWHG�LQ�WKH�OLWHUDWXUH��7KLV�FDVH�UHSRUW�
is one of the rare reports of actinomycetes-induced osteo-
QHFURVLV� RI� WKH� MDZ� LQ� D� SDWLHQW� KRVSLWDOL]HG� DQG� WUHDWHG�
ZLWK�FRUWLFRVWHURLGV�GXH�WR�&29,'�����������&RQVLGHULQJ�
WKH� OHQJWK� RI� WLPH� EHWZHHQ� WKH� SDWLHQW
V� KRVSLWDOL]DWLRQ�
GXH�WR�WKH�RXWEUHDN�DQG�KLV�SUHVHQWDWLRQ�WR�RXU�FOLQLF�ZLWK�
maxillary osteonecrosis, we believe that there may be 
more cases of osteonecrosis that have not been associated 
by clinicians, missed in microbiological evaluation, or not 
UHSRUWHG��:LWK�WKLV�FDVH�UHSRUW��ZH�DLP�WR�FRQWULEXWH�WR�WKH�
literature, encouraging clinicians to review the character-
istics of the cases they encounter and to develop perspec-
WLYHV�IRU�WUHDWPHQW�SURWRFROV�
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2VWHRQHFURVLV�RI�WKH�MDZV�LV�GH¿QHG�DV�QHFURVLV�RI�WKH�MDZ�
bones resulting from decreased blood supply to bone tis-
sue due to radiation, drug therapy, trauma, infection, and 
PDOLJQDQF\������0DQ\�IDFWRUV�LQ�WKH�ELRORJLFDO�FRXUVH�RI�
COVID-19 have the potential to contribute to the develop-
PHQW�RI�RVWHRQHFURVLV�RI�WKH�MDZ��3ULPDULO\��6$56�&R9���
infection causes endothelial dysfunction, leading to ex-
cessive thrombin generation and increased hypercoagu-
ODELOLW\� �����7KH�YLUXV�DOVR� LQGXFHV�D�K\SHULQÀDPPDWRU\�
VWDWH� ZLWK�$&(��� GRZQUHJXODWLRQ�� ZKLFK� LQFUHDVHV� PL-
crovascular thromboses and hypercoagulability, thereby 
UDLVLQJ� WKH� ULVN�RI�RVWHRQHFURVLV� �����&RUWLFRVWHURLGV�DQG�
ELRORJLF�GUXJV��H�J���7RFLOL]XPDE��XVHG�LQ�WKH�WUHDWPHQW�RI�
COVID-19 contribute to the development of osteonecro-
VLV�GXH� WR� WKHLU�HIIHFWV�RQ� WKH� LPPXQH�V\VWHP������������
$GGLWLRQDOO\��EDFWHULDO�DQG�IXQJDO�FR�LQIHFWLRQV��������DQG�
FRQFRPLWDQW�GLVHDVHV�VXFK�DV�GLDEHWHV�FDQ�ZHDNHQ�WKH�LP-
PXQH�V\VWHP�DQG�SURPRWH�RVWHRQHFURVLV����������$OO�WKHVH�
IDFWRUV� DUH� GLUHFWO\� OLQNHG� WR� WKH� GHYHORSPHQW� RI� RVWHR-
QHFURVLV�RI�WKH�MDZ��HLWKHU�LQGHSHQGHQWO\�RU�WKURXJK�WKHLU�
LQWHUDFWLRQV�

Among these factors, corticosteroids and immunosup-
pressant drugs used in the treatment of COVID-19 are the 
most commonly encountered and are frequently implicat-
HG�LQ�SDWLHQWV
�PHGLFDO�KLVWRULHV��,Q�D�V\VWHPDWLF�UHYLHZ�E\�
'DOWUR�HW�DO��������WKH�UHODWLRQVKLS�EHWZHHQ�&29,'����DQG�
RVWHRQHFURVLV�ZDV�HYDOXDWHG��7KH\�FRQFOXGHG�WKDW�WKHUH�LV�
VXI¿FLHQW�HYLGHQFH�WKDW�&29,'����SDWLHQWV�DUH�DW�ULVN�IRU�
developing corticosteroid-associated avascular osteone-
FURVLV�� ,Q� WKH� SUHVHQW� FDVH�� LW�ZDV� QRWHG� WKDW� WKH� SDWLHQW�
had used high doses of corticosteroids both intravenously 
DQG�YLD�LQKDODWLRQ�GXULQJ�KRVSLWDOL]DWLRQ��:H�EHOLHYH�WKDW�
inhaled corticosteroids may have increased the potential 
IRU�RVWHRQHFURVLV� LQ� WKH�RUDO� FDYLW\� DQG�PD[LOODU\� VLQXV��
.XGYD�HW�DO��UHSRUWHG�D�FDVH�LQLWLDOO\�WKRXJKW�WR�EH�PXFRU-
mycosis in the maxilla; however, mucormycosis was not 
LGHQWL¿HG�EDFWHULRORJLFDOO\��7KH�SDWLHQW�ZDV� WUHDWHG�ZLWK�
nintedanib for COVID-19, and both steroid use and dia-
EHWHV�ZHUH�SUHVHQW�LQ�WKH�PHGLFDO�KLVWRU\�������7KH�GUXJV�
XVHG�LQ�RXU�FDVH�GLG�QRW�LQFOXGH�QLQWHGDQLE��D�W\URVLQH�NL-
QDVH�LQKLELWRU�XVHG�IRU�SXOPRQDU\�¿EURVLV�

$OO� SDWLHQWV�ZKR�GHYHORS�DFWLQRP\FRVLV�RI� WKH� MDZ�DV� D�
secondary infection after COVID-19 have at least one 
comorbid factor, such as diabetes mellitus, hypertension, 
FDUGLDF�GLVHDVHV��RU�FDQFHU�����������2XU�SDWLHQW��KRZHYHU��
did not have any systemic diseases other than a history of 
&29,'����LQIHFWLRQ�

All reported cases of a potential association between 
&29,'����DQG�RVWHRQHFURVLV�RI�WKH�MDZ�KDYH�RFFXUUHG�LQ�
WKH�PD[LOOD��7KLV�PD\�EH�UHODWHG�WR�WKH�DQDWRPLFDO�SUR[LP-
LW\�RI�WKH�PD[LOOD�WR�WKH�QDVDO�PXFRVD�DQG�PD[LOODU\�VLQXV��
$GGLWLRQDOO\��WKH�KLJK�H[SUHVVLRQ�RI�$&(���UHFHSWRUV�RQ�
nasal and oral mucosa epithelial cells should be consid-
HUHG�D� ULVN� IDFWRU� ���������� ,Q�RXU�FDVH��DV�ZLWK�DOO�RWKHU�
cases of osteonecrosis following COVID-19 infection, 
PD[LOODU\�RVWHRQHFURVLV�ZDV�REVHUYHG�

As a result of the immunosuppression caused by 
COVID-19, opportunistic actinomycetes may invade 
GHHSHU� WLVVXHV� DQG� LQFUHDVH� WKH� ULVN� RI� LQIHFWLRQ� GXH� WR�
GLVUXSWLRQ�RI�WKH�PXFRVDO�EDUULHU������:KHQ�DFWLQRP\FRW-
ic infection is combined with osteonecrosis, it presents 
D�FOLQLFDO�FRQGLWLRQ�VLPLODU� WR�0521-�FDVHV��7KHUHIRUH��
considering possible predisposing factors for differential 
GLDJQRVLV�� D� VSHFL¿F� JXLGHOLQH� IRU� WKH� SUHYHQWLRQ�� HDUO\�
GLDJQRVLV�� DQG�PDQDJHPHQW� RI� 3&�521-� ���� VKRXOG� EH�
FRQVLGHUHG�IRU�SDWLHQWV�DW�ULVN�RI�GHYHORSLQJ�RVWHRQHFURVLV�
DIWHU�LQIHFWLRQV�FDXVHG�E\�&29,'����DQG�LWV�YDULDQWV��,Q�
addition to a history of current or previous radiotherapy, 
LQWDNH� RI� DQWLUHVRUSWLYH� RU� DQWLDQJLRJHQLF� DJHQWV�� WUDX-
ma, and malignancy, a recent COVID-19 infection with 
FRQFXUUHQW�FXPXODWLYH�FRUWLFRVWHURLG�LPPXQRVXSSUHVVDQW�
drug therapy may be considered as accelerating factors for 
WKH�RFFXUUHQFH�RI�RVWHRQHFURVLV�RI�WKH�MDZ��%DFWHULDO�DQG�
fungal infections due to immune system dysregulation as 
a result of COVID-19 infection and treatment should also 
EH�FRQVLGHUHG�GXULQJ�DQG�DIWHU�WUHDWPHQW�

CONCLUSION
,Q�FRQFOXVLRQ�� LW� LV� LPSRUWDQW� WR�UHFRJQL]H�WKDW� LQGLYLGX-
als infected with COVID-19 and its variants may devel-
RS�PXOWLIDFWRULDO� FOLQLFDO� FRQGLWLRQV��7KHUHIRUH�� SDWLHQWV�
should be closely monitored for potential long-term com-
SOLFDWLRQV��SDUWLFXODUO\�WKRVH�DIIHFWLQJ�WKH�PD[LOOD�
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'DU�2GHK� 1�� %REDPXUDWRYD� '7�� $OQD]]DZL� $��
%DENDLU�+��-DPEL�6��$EX�+DPPDG�$��$EX�+DP-
PDG�2�-DZ�UHODWHG� FRPSOLFDWLRQV� LQ� &29,'����
SDWLHQWV�� D� V\VWHPDWLF� UHYLHZ��&UDQLR�� ������ ����
�������

$O�0DKDODZ\�+��(O�0DKDOODZ\�<��'HVVRN\�1<��
,EUDKLP� 6��$PHU� +��$\DG� +0�� (O� 6KHULI� +0��
6KDEDDQ�$$��3RVW�&29,'����UHODWHG�RVWHRQHFUR-
VLV�RI�WKH�MDZ��3&�521-���DQ�DODUPLQJ�PRUELGLW\�
LQ�&29,'����VXUYLYLQJ�SDWLHQWV��%0&�,QIHFW�'LV��
��������������

;X�+��=KRQJ�/��'HQJ�-��3HQJ�-��'DQ�+��=HQJ�;��
/L�7��&KHQ�4��+LJK�H[SUHVVLRQ�RI�$&(��UHFHSWRU�
RI������Q&R9�RQ�WKH�HSLWKHOLDO�FHOOV�RI�RUDO�PX-
FRVD��,QW�-�2UDO�6FL���������������

*ROG�-$:��$GMHL�6��*XQGODSDOOL�$9��+XDQJ�<$��
&KLOOHU� 7�� %HQHGLFW� .�� 7RGD�0�� ,QFUHDVHG� +RV-
SLWDOL]DWLRQV� ,QYROYLQJ� )XQJDO� ,QIHFWLRQV� GXULQJ�
&29,'���� 3DQGHPLF�� 8QLWHG� 6WDWHV�� -DQXDU\�
�����'HFHPEHU� ������ (PHUJ� ,QIHFW� 'LV�� ������
�����������

9DVDQWKL�9��7KXODVLUDPDQ�6��.ULVKQDQ�5��.XPDU�
$5��$FWLQRP\FRWLF� RVWHRQHFURVLV� RI� WKH�PD[LOOD�
DV�D�SRVW�FRYLG�VHTXHODH��D�FDVH�UHSRUW��2UDO�2QFRO�
5HS�������������������

0RDGGDEL�$��&HUQHUD�0��$UPRJLGD�1*��6ROWDQL�
3�� 6SDJQXROR� *�� $FWLQRP\FRWLF� 6LQRPD[LOODU\�
,QIHFWLRQ�LQ�D�&29,'����3DWLHQW��$�&DVH�5HSRUW�
DQG�5HYLHZ�RI�WKH�/LWHUDWXUH��-�,QYHVWLJ�0HG�+LJK�
,PSDFW�&DVH�5HS������������������������������

$UVKDG�:��0DKPRRG�.DPDO�0��5D¿TXH�=��5D-
KDW�0��0XPWD]�+��&DVH�RI�PD[LOODU\�DFWLQRP\-
cotic osteomyelitis, a rare post COVID compli-
FDWLRQ�FDVH�UHSRUW��$QQ�0HG�6XUJ��/RQG���������
�����������

6KHWW\�/��1DKDU�6��'RPDK�7��5DM�$7��&29,'����
SDWLHQWV�FRXOG�EH�DW�KLJK�ULVN�IRU�GU\�VRFNHW��0HG�
+\SRWKHVHV��������������������

9DUJD� =�� )ODPPHU� $-�� 6WHLJHU� 3�� +DEHUHFNHU�
0�� $QGHUPDWW� 5�� =LQNHUQDJHO� $6�� 0HKUD� 05��
6FKXHSEDFK�5$��5XVFKLW]ND�)��0RFK�+��(QGRWKH-
OLDO�FHOO�LQIHFWLRQ�DQG�HQGRWKHOLLWLV�LQ�&29,'�����
/DQFHW��������������������

'DOWUR�*&��6LOYD� ,&)�� 3��%��'DOWUR�3%��%RWHOKR�
9/��6$56�&R9����&29,'���DQG�LWV�,PSOLFDWLRQV�
LQ� WKH� 'HYHORSPHQW� RI� 2VWHRQHFURVLV�� -� 5HJHQ�
%LRO�0HG�����������������

%HQQDUGR� )��%XIIRQH�&��*LXGLFH�$��1HZ� WKHUD-
peutic opportunities for COVID-19 patients with 
7RFLOL]XPDE��3RVVLEOH�FRUUHODWLRQ�RI�LQWHUOHXNLQ���
UHFHSWRU�LQKLELWRUV�ZLWK�RVWHRQHFURVLV�RI�WKH�MDZV��
2UDO�2QFRO��������������������

6RQJ�*�� /LDQJ�*�� /LX�:�� )XQJDO� &R�LQIHFWLRQV�
Associated with Global COVID-19 Pandemic: A 
&OLQLFDO�DQG�'LDJQRVWLF�3HUVSHFWLYH�IURP�&KLQD��
0\FRSDWKRORJLD���������������������

$PRULP� 'RV� 6DQWRV� -�� 1RUPDQGR� $*&�� &DU-
YDOKR�GD�6LOYD�5/��$FHYHGR�$&��'H�/XFD�&DQ-
WR�*��6XJD\D�1��6DQWRV�6LOYD�$5��*XHUUD�(16��
Oral Manifestations in Patients with COVID-19: 
$�/LYLQJ�6\VWHPDWLF�5HYLHZ�� -�'HQW�5HV��������
������������

.XGYD�$��6DKD�0��*�6��6�$��6KDUPD�6��1LQWHGDQ-
LE�LQGXFHG� RVWHRP\HOLWLV� RI� WKH� MDZ� DJDLQVW� WKH�
EDFNJURXQG� RI�&29,'���� LQIHFWLRQ�� -� 6WRPDWRO�
2UDO�0D[LOORIDF�6XUJ��������������������

-DZDQGD�0.��1DUXOD�5��*XSWD�6��6KDUPD�9��6LG-
KX�6.��.DXU�1��0L[HG�,QIHFWLRQV��0XFRUP\FRVLV��
$FWLQRP\FRVLV�DQG�&DQGLGLDVLV��/HDGLQJ�WR�0D[-
illary Osteomyelitis in a Diabetic Mellitus Patient 
LQ� 3RVW� &29,'� 3KDVH�� )LUVW� &DVH� 5HSRUW��$FWD�
0HGLFD��+UDGHF�.UDORYH��������������������

=RX� ;�� &KHQ� .�� =RX� -�� +DQ� 3�� +DR� -�� +DQ� =��
6LQJOH�FHOO�51$�VHT�GDWD�DQDO\VLV�RQ� WKH� UHFHS-
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ABSTRACT
'DPDJH�WR�WKH�WHHWK�DIWHU�WUDXPD�LQ�WKH�PD[LOORIDFLDO�UH-
JLRQ� LV� D� FRPPRQ�SUREOHP�� ,Q� WUDXPDV�RFFXUULQJ� LQ� WKH�
SHUPDQHQW� GHQWLWLRQ�� ODWHUDO� OX[DWLRQ�� VXEOX[DWLRQ� DQG�
FRQFXVVLRQ�FDQ�EH�HQFRXQWHUHG�LQ�WKH�LQFLVRUV�RI�WKH�XSSHU�
DQG�ORZHU�MDZ��,Q�WKH�WUHDWPHQW�RI�VXFK�WUDXPDV��VSOLQWLQJ�
LV�ZLGHO\�SUHIHUUHG� WR�NHHS�WKH� WHHWK� LQ� WKH�FRUUHFW�SRVL-
WLRQ��6SOLQWLQJ� VWDELOL]HV� WKH� WRRWK� LQ�SODFH�DQG� VXSSRUWV�
WKH� KHDOLQJ� SURFHVV�� +RZHYHU�� LQ� FDVHV� ZLWK� FURZGLQJ��
WKHUH�PD\� EH� GLI¿FXOWLHV� LQ� VSOLQWLQJ� DIWHU� WUDXPD�� VXFK�
DV� FURZGLQJ�PDNLQJ� LW� GLI¿FXOW� WR�SODFH� WKH� VSOLQW��&DUH�
VKRXOG�EH� WDNHQ� WR�PRQLWRU� WKH�YLWDOLW\�RI� WKH� WHHWK�DIWHU�
WUDXPD�DQG�QRW�WR�RYHUORRN�SRVVLEOH�VLJQV�RI�QHFURVLV��EH-
FDXVH�SXOS�QHFURVLV�WKDW�LV�QRW�GHWHFWHG�LQ�WKH�HDUO\�SHULRG�
PD\�OHDG�WR�PRUH�VHULRXV�SHULRGRQWDO�FRPSOLFDWLRQV�LQ�WKH�
IXWXUH��7KH�DLP�RI�WKLV�FDVH�UHSRUW�LV�WR�SUHVHQW�WKH�WUHDW-
PHQW��IROORZ�XS�UDGLRJUDSKV�DQG�SKRWRJUDSKV�RI�WKH�SRVW-
WUDXPDWLF�SHUPDQHQW�XSSHU�LQFLVRUV�RI�D����\HDU�ROG�PDOH�
SDWLHQW��7KH�SDWLHQW�KDG�ODWHUDO� OX[DWLRQ�RI�WRRWK�QXPEHU�
����VXEOX[DWLRQ�RI�WRRWK�QXPEHU����DQG�FRQFXVLRQ�LQMXULHV�
RI�WHHWK�QXPEHU�����������DQG�����3DQRUDPLF�UDGLRJUDSKV�
DQG�FRQH�EHDP�FRPSXWHG�WRPRJUDSK\�UHYHDOHG�QR�DOYHR-
ODU�IUDFWXUH��$IWHU����PRQWKV�RI�IROORZ�XS��QR�FOLQLFDO�RU�
UDGLRJUDSKLF�FRPSOLFDWLRQV�ZHUH�REVHUYHG�
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'HQWRDOYHRODU� E|OJH\L� HWNLOH\HQ� WUDYPDODU�� VÕNoD�
NDUúÕODúÕODQ�\DUDODQPDODUGÕU������%X�WDU]�WUDYPDODU�GLúOHU�
GH�NÕUÕN�YH�\HU�GH÷LúLNOL÷LQH��NHPL÷LQ�H]LOPHVLQH�YH�YH\D�
NÕUÕOPDVÕQD�QHGHQ�ROXUNHQ�EHUHOHU��VÕ\UÕNODU�YH�\ÕUWÕOPDODU�
GDKLO�\XPXúDN�GRNXGD�GD�ED]Õ�KDVDUODUD�QHGHQ�RODELOLU������

5DG\RJUD¿N�GH÷HUOHQGLUPH�LoLQ�SHULDSLNDO�UDG\RJUD¿�LON�
WHUFLKWLU�DQFDN��NRQLN�LúÕQOÕ�ELOJLVD\DUOÕ�WRPRJUD¿��.,%7��
DOYHRODU�NHPLNWH�YH�oHQHGH�NÕUÕN�WHVSLW�HWPHN��GLúOHULQ�\HU�
GH÷LúLNOL÷LQL�YH�RUDQÕQÕ�WHVSLW�HWPHN�LoLQ�NXOODQÕODELOLU������
.,%7��WUDYPD�E|OJHVLQLQ��PDNVLOOHU�VLQ�V��QD]RSDODWLQ�VLQLU�
YE��JLEL�oHYUH�GRNXODUÕQ�KDVDUÕ\OD�ELUOLNWH�ROXS�ROPDGÕ÷ÕQÕ�
GH÷HUOHQGLUPHN�LoLQ�GH�X\JXQ�ELU�J|U�QW�OHPH�\|QWHPLGLU�
�����.,%7�ELU�NÕUÕ÷ÕQ�\HULQL��JHQLúOL÷LQL�YH�\|Q�Q��EHOLUOH-
PH\H�\DUGÕPFÕ�ROXU��$\UÕFD�WUDYPDWLN�GLú�\DUDODQPDODUÕQÕQ�
|]HOOLNOH�N|N�YH�NURQ�N|N�NÕUÕNODUÕQÕQ�� ODWHUDO� O�NVDV\RQ-
ODUÕQ�D\UÕQWÕOÕ�RODUDN�J|U�QW�OHQPHVLQL�VD÷ODU��5DG\RJUD¿N�
RODUDN�WUDYPDQÕQ�EHOJHOHQPHVL�\DQÕQGD�WUDYPD�E|OJHVLQLQ�
IRWR÷UDÀDUÕQÕQ�DOÕQPDVÕ�GD�|QHPOLGLU��<XPXúDN�GRNX�L\L��
OHúPHVLQLQ�L]OHQPHVLQH��GLúOHUGHNL�UHQN�GH÷LúLNOL÷LQLQ�YH�
RNO�]\RQXQ�WDNLELQH�YH�GH÷HUOHQGLULOPHVLQH�RODQDN�VD÷ODU�
dRFXNOXN�YH\D�HUJHQOLN�G|QHPLQGH�WUDYPDGDQ�HQ�oRN�HW-
NLOHQHQ�E|OJH�PDNVLOODGÕU�����YH�\�]�WUDYPDODUÕQÕQ����
L�
EX� G|QHPGH�PH\GDQD� JHOLU� ����� (Q� oRN� HWNLOHQHQ� GLúOHU�
PDNVLOOHU� VDQWUDO� NHVLFL� GLúOHUGLU�� DUGÕQGDQ� PDNVLOOHU� OD��
WHUDO�NHVLFL�YH�PDQGLEXODU�NHVLFL�GLúOHU�JHOLU������'R÷DO�GLú�
\DSÕVÕQÕ�NRUX\DUDN�EX�KDVWDODUGD�HVWHWLN�J|U�Q�P�Q�KÕ]OÕ�

ELU� úHNLOGH� JHUL� ND]DQÕOPDVÕ� YH� UDKDWVÕ]OÕ÷ÕQ� JLGHULOPHVL��
KDVWDGD�ROXPOX�ELU�GX\JXVDO�YH� VRV\DO�G|Q�ú� VD÷OD\DELOLU�
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6XEO�NVDV\RQ��GLúLQ�\HU�GH÷LúWLUPHGHQ�JHYúHPHVL�RODUDN�
WDQÕPODQÕU������6XEO�NVDV\RQOX�GLúOHULQ�LQWUDRUDO�PXD\HQH-
VL��SHUN�V\RQD�NDUúÕ�DUWDQ�KDUHNHWOLOL÷L�YH�KDVVDVL\HWL�RUWD-
\D�oÕNDUDELOLU��%X�NOLQLN�GXUXPD�GLúHWL�VXONXVXQGD�NDQD-
PD�HúOLN�HGHELOLU��5DG\RJUD¿N�PXD\HQH��GLúLQ�\XYDVÕQGD�
YH�QRUPDO�SR]LV\RQXQGD�ROGX÷XQX�J|VWHULU������6XEO�NVH�
GLúOHUGH�SHULRGRQWDO�OLJDPHQW�WDPDPHQ�NRSPDPÕúWÕU��DQ-
FDN�SXOSDQÕQ�Q|URYDVN�OHU�GHVWH÷L�KDVDU�J|UP�úW�U��(OHN-
WULNVHO�SXOSD�WHVWL��SXOSD\D�NDQ�GRODúÕPÕ�VD÷ODQDQD�NDGDU�
QHJDWLI� VRQXoODU� YHUHELOLU��$QFDN�� VXEO�NVDV\RQ�\DUDODQ-
PDVÕ� VRQUDVÕ� GLúOHU� ELUNDo� KDIWD� LOH� ELUNDo� D\� DUDVÕQGD�
FDQOÕOÕNODUÕQÕ� JHUL� ND]DQDELOLU� ����� %X� QHGHQOH� SURJQR]�
DoÕVÕQGDQ� GLúWH� UHQN� GH÷LúLPL� YH� SHULDSLNDO� UDG\ROXVHQW�
OH]\RQODUÕQ� RUWD\D� oÕNPDVÕ� � QHNUR]� ú�SKHVLQGH� GDKD� ND-
EXO� HGLOHELOLU� WDQÕ� NULWHUOHULGLU� ����� øOHUOH\HQ� ]DPDQODUGD�
RUWD\D�oÕNPDVÕ�LOH�RODVÕ�NRPSOLNDV\RQ�RODQ�\�]H\�UH]RUS-
VL\RQX�EXOJXODUÕ��UDG\RORJUD¿N�RODUDN�HQ�HUNHQ����KDIWDGD�
J|]OHPOHQHELOLU� ������ +DVWD� NRQIRUX� LoLQ� VXEO�NVDV\RQD�
X÷UD\DQ�GLúOHU���KDIWD\D�NDGDU�VSOLQWOHQHELOLU�����

.RQN�]\RQ� PH\GDQD� JHOGL÷LQGH�� GLú� SDOSDV\RQ� YH�YH\D�
SHUN�V\RQGD�KDVVDVWÕU��GLúWH�\HU�GH÷LúLNOL÷L�YH�PRELOLWH�\RN-
WXU��'X\DUOÕOÕN�WHVWOHULQLQ�SR]LWLI�VRQXo�YHUPHVL�PXKWHPHO��
GLU��UDG\RJUD¿N�DQRUPDOOLN�\RNWXU�YH�WHGDYL�JHUHNPHPHNWH-
GLU��3XOSD�VD÷OÕ÷Õ�HQ�D]���\ÕO�ER\XQFD�L]OHQPHOLGLU�����

/DWHUDO� O�NVDV\RQXQ� WDQÕPÕ�8OXVODUDUDVÕ�'HQWDO�7UDYPD-
WRORML� 'HUQH÷L� UHKEHULQH� ����� J|UH�� GLúLQ� KHUKDQJL� ELU�
\|QH�� JHQHOOLNOH� DOYHROHU� VRNHW� GXYDUÕ�� IDVL\DO� NRUWLNDO�
NHPLN� NÕUÕ÷Õ� YH\D� H]LOPHVL\OH� ELUOLNWH� ODWHUDO� RODUDN� \HU�
GH÷LúWLUPHVLGLU�� øOJLOL� GLú�� G|UW� KDIWD� ER\XQFD� SDVLI� YH�
HVQHN� ELU� VSOLQWOH� VWDELOL]H� HGLOPHOLGLU�� 0DUMLQDO� NHPLN�
ND\EÕ�YH\D�NÕUÕ÷Õ�PHYFXWVD�GDKD�X]XQ�V�UH�VSOLQWOHPH�JH-
UHNHELOLU��7DNLS�UDQGHYXODUÕQGD�SXOSD�GX\DUOÕOÕN�WHVWOHUL�LOH�
SXOSDQÕQ�VD÷OÕ÷Õ�L]OHQPHOLGLU��.|N�JHOLúLPLQL�WDPDPOD\DQ�
GLúWH�SXOSD�E�\�N�ELU�RODVÕOÕNOD�QHNURWLN�KDOH�JHOHFHNWLU��
<DUDODQPDGDQ�\DNODúÕN�LNL�KDIWD�VRQUD�HQGRGRQWLN�GH÷HU-
OHQGLUPHVL�\DSÕOPDOÕGÕU�

*HoLFL� GX\DUOÕOÕN� ND\EÕ�� WUDYPD� VRQUDVÕ� SXOSD� L\LOHúPHVL�
VÕUDVÕQGD��|]HOOLNOH�O�NVDV\RQ�\DUDODQPDODUÕQGDQ�VRQUD�VÕN�
J|U�OHQ�ELU�EXOJXGXU�������%X�QHGHQOH�WUDYPD\D�X÷UD\DQ�
GLúOHUGH� SXOSD� GX\DUOÕOÕN� WHVWLQH� ELU� \DQÕWÕQ� ROPDPDVÕ��
SXOSD�QHNUR]X� LoLQ�NHVLQ� WDQÕ�NULWHUL�GH÷LOGLU� ������7DNLS�
|QHPOLGLU�� /�NVDV\RQ� \DUDODQPDODUÕQÕQ� DFLO� WHGDYLVLQGH�
VLVWHPLN�DQWLEL\RWLN�NXOODQÕPÕ�LoLQ�VÕQÕUOÕ�NDQÕW�EXOXQPDN-
WD� ROXS� DQWLEL\RWLNOHULQ� N|N� NÕUÕNODUÕQGD� VRQXoODUÕ� L\LOHú��
WLUGL÷LQH� GDLU� ELU� NDQÕW� \RNWXU� ������ 6SOLQWOHPH�� \HQLGHQ�
NRQXPODQGÕUÕODQ�GLúL�GR÷UX�SR]LV\RQGD�WXWPDQÕQ�\DQÕ�VÕUD��
NRQIRU�YH�NRQWUROO��LúOHY�VD÷ODUNHQ�LON�L\LOHúPH\L�GHVWHNOH-
PHN�LoLQ�HQ�L\L�X\JXODPD�RODUDN�NDEXO�HGLOLU�������$QFDN��
RUWRGRQWLN�oDSUDúÕNOÕ÷Õ�EXOXQDQ�ELUH\OHUGH�WUDYPD�VRQUDVÕ�
VSOLQW�X\JXODPDVÕQGD�|QHPOL�]RUOXNODU�\DúDQDELOPHNWHGLU��
dDSUDúÕNOÕN�� GLúOHULQ� QRUPDO� KL]DODQPDVÕQÕ� HQJHOOHGL÷L�
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LoLQ�� VSOLQWLQ� GR÷UX� úHNLOGH� \HUOHúWLULOPHVL� J�oOHúHELO-
LU�� %X� GXUXP�� WHGDYL� V�UHFLQL� NDUPDúÕNODúWÕUÕU� YH� WHGDYL�
EDúDUÕVÕQÕ� ROXPVX]� \|QGH� HWNLOH\HELOLU� ������ 8OXVODUDUDVÕ�
'HQWDO�7UDYPDWRORML�'HUQH÷L�UHKEHULQH������J|UH�SODN�UHWDQ-
VL\RQX�YH�VHNRQGHU�HQIHNVL\RQX�|QOHPHN�LoLQ�NRPSR]LW�YH�
ED÷OD\ÕFÕ�DMDQODUÕ�GLúHWL�YH�SURNVLPDO�DODQODUGDQ�X]DN�WXW-
PDN�NULWLN�|QHP�WDúÕU��%|\OHFH�PDUMLQDO�GLúHWL�LOH�NHPL÷LQ�
GDKD�L\L�L\LOHúPHVLQL�VD÷ODU��7UDYPD�VRQUDVÕ�WDP�NDSVDPOÕ�
ELU�PXD\HQH�GR÷UX�WHúKLVL�YH�EHUDEHULQGH�EDúDUÕOÕ�ELU� WH-
GDYL\L�JHWLUPHNWHGLU��7UDYPD\D�X÷UD\DQ�E|OJHGHNL�GLúOH�
ULQ� KHU� ELULQLQ� D\UÕ� D\UÕ� WHúKLV� YH� WHGDYLVL� V�UHFLQ� GR÷UX�
\|QHWLOPHVL�DGÕQD�|]HQ�JHUHNWLUPHNWHGLU��%X�V�UHoWH�EHOOL�
DUDOÕNODUOD� \DSÕODQ� PXD\HQHOHUGH� FDQOÕOÕ÷ÕQGDQ� ú�SKHOH-
QLOHQ�GLúOHU�LoLQ�SXOSDQÕQ�SURJQR]X�GH÷HUOHQGLULOLUNHQ�GH-
WD\OÕ� WDNLELQ� |QHPL�YXUJXODQPDOÕGÕU��%X�YDND� UDSRUXQXQ�
DPDoODUÕQGDQ� ELUL� VXEO�NVDV\RQ� VRQUDVÕQGD� SXOSDQÕQ�
FDQOÕOÕ÷ÕQGDQ� ú�SKH� HGLOHQ� GXUXPODUGD� WDNLELQ� |QHPLQL�
YXUJXODPDNWÕU��'L÷HU� DPDFÕ� LVH� WUDYPD� VRQUDVÕQGD� VSOLQW�
DúDPDVÕQGD�GLúOHULQ�GHQWDO�DUNWD�X\JXQ�SR]LV\RQXQXQ�EH-
OLUOHQPHVL�YH�RQD�J|UH�NRQXPODQGÕUÕODUDN�LOHUOH\HQ�V�UHoWH�
HVWHWLN�VRQXoODU�HOGH�HGLOPHVLGLU�
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Resim 1. (a)�7HúKLV�DPDoOÕ�DOÕQDQ�SDQRUDPLN�UDG\RJUD¿�J|U�QW�V���(b) 
����QXPDUDOÕ�GLúLQ�EXNNR�SDODWLQDO�\HU�GH÷LúLNOL÷LQLQ�.,%7�J|U�QW�V���

+DVWD�YH�HEHYH\QOHULQGHQ�LúOHP�|QFHVL�LP]DOÕ�ELOJLOHQGLU-
LOPLú�RQDP�DOÕQGÕ��$OÕQDQ�DQDPQH]GH�KHUKDQJL�ELU�VLVWHPLN�
KDVWDOÕ÷Õ�ROPDGÕ÷Õ�|÷UHQLOGL��+DVWD�WUDYPD�VRQUDVÕ�ELUNDo�
GDNLND� LoLQGH� GXUDQ� JLQJLYDO� NDQDPD� \DúDGÕ÷ÕQÕ� EHOLUWWL��
$÷Õ]�LoL�PXD\HQHGH�����QXPDUDOÕ�GLúWH�0LOOHU�,,,�YH�����
QXPDUDOÕ�GLúWH�0LOOHU�,,�PRELOLWH�ROGX÷X�J|U�OG�������QX-
PDUDOÕ�GLúWH�SDODWLQDO�O�NVDV\RQ�WHVSLW�HGLOGL������QXPDUDOÕ�
GLú�HOHNWULNOL�SXOSD�WHVWL�YH�VR÷XN�WHVWLQH�FHYDS�YHUPH]NHQ�
����QXPDUDOÕ�GLú�JHo�FHYDS�YHUPLú�ROXS�����QXPDUDOÕ�GLúLQ�
WDNLELQH�NDUDU�YHULOGL���������������������QXPDUDOÕ�GLúOHUGH�
LVH� NRQN�]\RQ� \DUDODQPDVÕ� WHVSLW� HGLOGL��$OÕQDQ�.,%7
GH�

���� QXPDUDOÕ� GLúWH� EXNNR�SDODWLQDO� \HU� GH÷LúLNOL÷L� WHVSLW�
HGLOGL��5HVLP��E���

+DVWDQÕQ�SDQRUDPLN��SHULDSLNDO�YH�.,%7�J|U�QW�OHUL� LQ-
FHOHQGL÷LQGH� DOYHROHU� NÕUÕ÷D� UDVWODQPDGÕ�� øOJLOL� GLúOHULQ�
N|N� JHOLúLPLQL� WDPDPODGÕ÷Õ� UDG\RJUD¿N� RODUDN� GR÷UX-
ODQGÕ��$UGÕQGDQ�D\QÕ�VHDQV�����QXPDUDOÕ�GLú�ORNDO�DQHVWH]L�
����������� /LGRNDLQ�� DOWÕQGD� SDUPDN� EDVÕQFÕ\OD� X\JXQ�
SR]LV\RQD�JHWLULOGL��7UDYPD�E|OJHVL�IRWR÷UDÀDUÕ�DOÕQGÕNWDQ�
VRQUD�������������������������QXPDUDOÕ�GLúOHU�NRPSR]LW�
UH]LQ�YH�|QFHGHQ�X\XPODQDQ�RUWRGRQWLN� WHO� LOH�VSOLQWOHQ-
GL��5HVLP��E�������QXPDUDOÕ�GLú��SURWU�]H�ROPDVÕ�QHGHQL�
LOH� GLúOHULQ� QRUPDO� KL]DODQPDVÕQÕ� HQJHOOHGL÷LQGHQ� VSOLQW�
X\JXODPDVÕQGDQ�KDULo�WXWXOGX�

+DVWD�YH�HEHYH\QOHULQH�WLWL]�ELU�D÷Õ]�KLM\HQL�X\JXODQPDVÕ�
NRQXVXQGD�|QHULOHUGH�EXOXQXOGX�YH�\XPXúDN�GL\HW�WDYVL\H�
HGLOGL��8OXVODUDUDVÕ�'HQWDO�7UDYPDWRORML�'HUQH÷L� UHKEHU-
LQH������J|UH�LOJLOL�GLúOHU���KDIWD�VSOLQWOH�WDNLS�HGLOGL��+DV-
WD�VSOLQW�oÕNDUÕOPDGDQ�GRNX]�J�Q�|QFHVLQGH�����QXPDUDOÕ�
GLúWH�DNXW�D÷UÕ�úLNk\HWL�LOH�NOLQL÷LPL]H�JHOGL��.OLQLN�GH÷HU-
OHQGLUPHGH�HOHNWULNOL�SXOSD�WHVWL�YH�VR÷XN�WHVWLQH�QHJDWLI�
\DQÕW� YHUHQ� ���� QXPDUDOÕ� GLúLQ� QHNURWLN� ROGX÷XQD� NDUDU�
YHULOLS�N|N�NDQDO�WHGDYLVL�WHN�VHDQVWD�WDPDPODQGÕ��5HVLP�
�D��E���

Resim 2. (a)�(NVWUDRUDO�\XPXúDN�GRNX�KDVDUÕ��(b)�6SOLQW�VRQUDVÕ�
LQWUDRUDO�J|U�QW��
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Resim 3. (a)�����QXPDUDOÕ�GLúLQ�JXWWD�SHUND�SURYD�UDG\RJUD¿VL��(b)�����
QXPDUDOÕ�GLúLQ����KDIWD�WDNLS�UDG\RJUD¿VL��(c)�����QXPDUDOÕ�GLúLQ�����D\�
WDNLS�UDG\RJUD¿VL�

'|UG�QF�� KDIWDQÕQ� VRQXQGD� VXEO�NVDV\RQ� \DUDODQPDVÕ�
RODQ�����QXPDUDOÕ�GLú�HOHNWULNOL�SXOSD�WHVWL�YH�VR÷XN�WHVWL��
QH�\LQH�JHo�FHYDS�YHULUNHQ�SHUN�V\RQ�YH�SDOSDV\RQ�WHVWOH��
ULQH� QHJDWLI� FHYDS� YHUGL��'L÷HU�PDNVLOOHU� |Q� GLúOHULQ� GH�
DVHPSWRPDWLN�ROGX÷X�J|]OHQGL� YH� VSOLQW� oÕNDUÕOGÕ��+DVWD�
�oHU�D\OÕN�NRQWUROOHUOH�WDNLS�HGLOGL��ho�QF��D\GD�GLúOHUGH-
NL�PRELOLWHQLQ�QRUPDO� VÕQÕUODUGD�ROGX÷X�J|U�OG���2Q�DOWÕ�
D\� VRQUDVÕQGD� DOÕQDQ� UDG\RJUD¿N� J|U�QW�OHUGH� YH� D÷Õ]�
LoL� PXD\HQHVLQGH� KHUKDQJL� ELU� SDWRORMLN� ROJX\D� UDVWODQ-
PDGÕ��<DSÕODQ�D÷Õ]� LoL�PXD\HQHVLQGH�PDNVLOOHU�|Q�GLúOHU�
SHUN�V\RQ�YH�SDOSDV\RQD�QRUPDO� VÕQÕUODUGD�\DQÕW�YHUPLú�
ROXS� SHULRGRQWDO� RODUDN� KHUKDQJL� ELU� SDWRORML� YH� ¿VW�O�
WHVSLW�HGLOPHGL��5HVLP��D��E���

Resim 4. (a)�����D\�WDNLS�LQWUDRUDO�J|U�QW���(b) ����D\�VRQXQGD�����QX-
PDUDOÕ�GLúLQ�GHQWDO�DUNWDNL�SR]LV\RQX��(c) 5DG\RJUD¿N�RODUDN�SHULDSLNDO�
OH]\RQ�J|]OHPOHQPHGL�

7$57,ù0$
7UDYPD�JHoLUPLú�ELU�GLúL�\HQLGHQ�NRQXPODQGÕUPDN��|QFH�
RQD�GR÷UX�SR]LV\RQX�YHUPH\L�YH�LNLQFL�RODUDN�VDELWOHPH\L�
LoHULU�� 8OXVODUDUDVÕ� 'HQWDO� 7UDYPDWRORMLVL� 'HUQH÷L� SUR-
WRNROOHUL��GLú�WUDYPDVÕQÕQ�WDQÕ�YH�WHGDYLVLQLQ�L\L�ELU�úHNLOGH�
EHOLUOHQPHVLQL�YH�EX�GR÷UXOWXGD�NOLQLV\HQLQ�WUDYPD�WHGD-
YLVL�\DSDUNHQ�GR÷UX�NDUDUODU�DOPDVÕQÕ�VD÷ODU�������'HQWDO�
\DUDODQPDODUÕQ� VRQUDVÕQGD� WUDYPDWLN� \DUDODQPDOÕ� GLúOHU�
LoLQ� NÕVD� WDNLS� DUDOÕNODUÕ�� WUDYPD� VRQUDVÕ� NRPSOLNDV\RQ-
ODUÕQ�GDKD�L\L�NRQWURO�DOWÕQD�DOÕQPDVÕQÕ�VD÷OD\DELOLU��GLúOHU-
LQ� FDQOÕOÕ÷ÕQÕQ� WDNLEL� EX� V�UHoWH� |QHPOLGLU�� /LWHUDW�UGH��
VXEO�NVDV\RQ� VRQUDVÕ� SXOSDGD� JHoLFL� GX\DUOÕOÕN� ND\EÕ�
VÕN� J|]OHPOHQPHNWHGLU� YH� EX� GXUXPXQ�� WUDYPD\D� ED÷OÕ�
JHoLFL� Q|URYDVN�OHU� GLVIRQNVL\RQ� ND\QDNOÕ� ROGX÷X� ELOGL-
ULOPHNWHGLU� ������%X� QHGHQOH�� SXOSD\D� DLW� WHVWOHUH� DOÕQDQ�
QHJDWLI�\DQÕWODUÕQ�WHN�EDúÕQD�QHNUR]�J|VWHUJHVL�RODUDN�ND-
EXO�HGLOPHPHVL�JHUHNWL÷L�YH�G�]HQOL�NOLQLN�YH�UDG\RORMLN�
WDNLELQ�|QHPL�YXUJXODQPDNWDGÕU�������3XOSD�WHVWLQH�ELUNDo�
D\� \DQOÕú� QHJDWLI� FHYDS� DOÕQPD� ú�SKHVL� ROGX÷XQGDQ�� EX�
YDNDGD�VXEO�NVDV\RQ�\DUDODQPDVÕ�RODQ�����QXPDUDOÕ�GLúLQ�
WDNLELQH�NDUDU�YHULOGL��'|UG�QF��KDIWDQÕQ�VRQXQGD�VSOLQW�
oÕNDUÕOÕUNHQ�\LQH� FDQOÕOÕN� WHVWOHULQH� JHo� FHYDS� DOÕQGÕ��2Q�
LNLQFL� KDIWDGD� \DSÕODQ� NRQWUROGH� LVH� ���� QXPDUDOÕ� GLú��
VR÷XN�WHVWL�YH�HOHNWULNOL�SXOSD�WHVWLQH�FHYDS�YHUGL�YH�FDQOÕ�
ROGX÷X�WHVSLW�HGLOGL�

/DWHUDO�O�NVDV\RQ�\DUDODQPDODUÕ��GLú�WUDYPDVÕQGD�HQ�FLG-
GL�SHULRGRQWDO�\DUDODQPDODUGDQ�ELULGLU��'R÷UX�WDQÕ�YH�DU-
GÕQGDQ� GLúLQ� GR÷UX� SR]LV\RQGD� \HQLGHQ� NRQXPODQGÕUÕO-
PDVÕ��SHULRGRQWDO� OLJDPHQWLQ� L\LOHúPHVL� LoLQ�HVDVWÕU��.DQ�
DNÕúÕQÕQ� NRSPDVÕ� YH\D� ER]XOPDVÕ� QHGHQL\OH�� ODWHUDO� O�N-
VDV\RQ�\DUDODQPDVÕQGD�DSHNVL�NDSDOÕ�RODQ�GDLPv�GLúOHUGH�
SXOSD�QHNUR]X�\D\JÕQ�J|U�OHQ�ELU�GXUXPGXU��7HGDYL�\DSÕO-
PD]VD�� HQÀDPDWXYDU� UH]RUSVL\RQ� YH� NURQLN� DSLNDO� SHUL-
RGRQWLWLV�JLEL�GL÷HU�NRPSOLNDV\RQODU�RUWD\D�oÕNDELOLU�������
.RPSOLNDV\RQODU� GLú� WUDYPDVÕQGDQ� KDIWDODU�� D\ODU�� KDWWD�
\ÕOODU�VRQUD�RUWD\D�oÕNDELOLU��%X�QHGHQOH�EX�\DUDODQPDODUÕQ�
X]XQ�YDGHOL�WDNLSOHUL�JHUHNLU�������

<D\ÕQODQDQ� ELU� ODWHUDO� O�NVDV\RQ� ROJX� VXQXPXQGD� ������
RNO�]DO� G�]OHP� WHGDYLVLQGH� H÷LN�G�]OHP�NRPSR]LW� UHoLQH�
NXOODQÕODUDN��RNO�]DO�P�GDKDOH\H�VDKLS� ODWHUDO� O�NVDV\RQD�
X÷UD\DQ�PDNVLOODU�VD÷�VDQWUDO�NHVLFL�GLúLQ�X\JXQ�SR]LV\RQX�
VD÷ODQPÕúWÕU�� %DúND� ELU� oDOÕúPDGD� �����.,%7� YHULOHUL� DN-
WDUÕODUDN� ODWHUDO� O�NVDV\RQ� VRQUDVÕ� VWDELOL]DV\RQ� YH� UH-
SR]LV\RQ�LoLQ�X\JXQ�RNO�]DO�G�]HQOHPH�VD÷ODPDVÕ�DPDFÕ\OD�
�o�ER\XWOX�KD]ÕUODQDQ�PRGHO�NXOODQÕOPÕúWÕU��+Õ]OD�JHOLúHQ�YH�
EDúDUÕOÕ�VRQXoODU�YHUHQ�GLMLWDO�GLú�KHNLPOL÷L�DNÕúÕ�EX�QRNWDGD�
XPXW�YDDW�HWPHNWHGLU��'LMLWDO�GLú�KHNLPOL÷L�WHNQRORMLOHULQLQ�
NXOODQÕPÕ��WUDYPDWLN�GLú�\DUDODQPDODUÕQÕQ�WHGDYLVLQGH�\HQL�
ELU� ER\XW� ND]DQGÕUPDNWDGÕU�� g]HOOLNOH� �o� ER\XWOX� PRGHO-
OHPH�YH�GLMLWDO� SODQODPD�� WHGDYL� V�UHFLQLQ�GDKD�KDVVDV�YH�
HWNLOL� ELU� úHNLOGH� \|QHWLOPHVLQH� RODQDN� WDQÕPDNWDGÕU� ������
7UDYPD� VRQUDVÕ� IDUNOÕ� \DNODúÕPODU� DOWHUQDWLI� WHGDYLOHU� DQ-
ODPÕQGD� D\GÕQODWÕFÕ� ROXS� WUDYPDWLN� GLú� \DUDODQPDODUÕQÕQ�
WHGDYLVL�LoLQ�8OXVODUDUDVÕ�'HQWDO�7UDYPDWRORML�'HUQH÷L�UHK-
EHUOHUL�VDGHFH�VDELW�VSOLQWOHU�LOH�LOJLOL�ELOJL�YHUGL÷L�LoLQ�\HQL�
\DNODúÕPODU�NRQXVXQGD�\HWHUVL]GLU�
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SONUÇ
2Q�DOWÕ�D\ÕQ�VRQXQGD�NOLQLN�YH�UDG\RJUD¿�LQFHOHPHOHUL�VR-
QXFXQGD��VW�|Q��������������������������YH�����QXPDUDOÕ�
GLúOHUGH� D÷UÕ�� PRELOLWH�� N|N� UH]RUSVL\RQX� YH\D� DQNLOR]�
ROPDGÕ÷Õ� WHVSLW� HGLOGL�� 6XEO�NVDV\RQ� \DUDODQPDODUÕQGD�
SXOSD�GX\DUOÕOÕN� WHVWOHULQH� WUDYPD�VRQUDVÕ� LON�PXD\HQHGH�
FHYDS� DOÕQPDPDVÕ� SXOSDQÕQ� QHNUR]� ROGX÷XQD� NDUDU� YHU-
PHGH� WHN� EDúÕQD� \HWHUOL� GH÷LOGLU�� 7UDYPDQÕQ� HWNLVLQGHQ�
ND\QDNOÕ� ROGX÷X� G�ú�Q�O�S� WDNLS� HGLOPHVL� |QHPOLGLU��
6XQXODQ�YDNDGD�VXEO�NVDV\RQ�J|U�OHQ�����QXPDUDOÕ�GLúLQ�
WDNLEL� VRQXFXQGD� FDQOÕ� RODUDN� D÷Õ]� LoLQGH� IRQNVL\RQGD�
ROGX÷X�WHVSLW�HGLOGL��'R÷UX�WHúKLVLQ�DUGÕQGDQ�GLúLQ�RULMLQDO�
DQDWRPLN�SR]LV\RQXQD�KHPHQ�\HQLGHQ�NRQXPODQGÕUÕOPDVÕ�
YH�VSOLQWOHQPHVL��SHULRGRQWDO�OLJDPHQW�L\LOHúPHVL�YH�GLúLQ�
\HULQGH�NDOPDVÕ�LOH�VRQXoODQPDNWDGÕU��

<D]DU�.DWNÕODUÕ
2OJXQXQ�WHúKLV��WHGDYL�YH�WDNLS�DúDPDODUÕQGD��&�d���1�ù���
2OJX� UDSRUXQXQ� \D]ÕOPDVÕ� YH� G�]HQOHQPHVLQGH�� &�d���
1�ù����6RQ�NRQWUROOHU��&�d���1�ù��WDUDIÕQGDQ�\DSÕOPÕúWÕU�

+DVWD�2QDPÕ
+DVWDQÕQ� LP]DODPÕú� ROGX÷X� D\GÕQODWÕOPÕú� RQDP� IRUPX�
PHYFXWWXU�

dÕNDU�dDWÕúPDVÕ
+HUKDQJL�ELU�oÕNDU�oDWÕúPDVÕ�\RNWXU�

Finansal Destek
)LQDQVDO�GHVWHN�ELOGLUPHPHNWHGLU�
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)ORUHV�07��$QGHUVVRQ�/��$QGUHDVHQ�-2��%DNODQG�
/.��0DOPJUHQ�%��%DUQHWW�)� et al. *XLGHOLQHV�IRU�
WKH� PDQDJHPHQW� RI� WUDXPDWLF� GHQWDO� LQMXULHV�� ,��
)UDFWXUHV�DQG�OX[DWLRQV�RI�SHUPDQHQW�WHHWK��'HQW�
7UDXPDWRO�������������������

&RKHQFD�1��6LOEHUPDQ�$��&RQWHPSRUDU\�LPDJLQJ�
IRU�WKH�GLDJQRVLV�DQG�WUHDWPHQW�RI�WUDXPDWLF�GHQ-
WDO� LQMXULHV��D�UHYLHZ��'HQW�7UDXPDWRO������������
�������

.�KQLVFK�-��$QWWRQHQ�9��'XJJDO�06��6S\ULGRQRV�
0/��5DMDVHNKDUDQ�6��6REF]DN�0� et al.�%HVW�FOLQ-
LFDO� SUDFWLFH� JXLGDQFH� IRU� SUHVFULELQJ� GHQWDO� UD-
GLRJUDSKV�LQ�FKLOGUHQ�DQG�DGROHVFHQWV��DQ�($3'�
SROLF\�GRFXPHQW��(XU�$UFK�3DHGLDWU�'HQW��������
�����������

3HWHUVVRQ�((��$QGHUVVRQ�/��6|UHQVHQ�6��7UDXPDW-
LF�RUDO�YV�QRQ�RUDO� LQMXULHV��6ZHG�'HQW� -�� ������
�����������

%DVWRQH�(%��)UHHU�7-��0F1DPDUD� -5��(SLGHPL-
RORJ\�RI�GHQWDO�WUDXPD��D�UHYLHZ�RI�WKH�OLWHUDWXUH��
$XVW�'HQW�-�����������������

0DGHU�&��5HVWRUDWLRQ�RI�D�IUDFWXUHG�DQWHULRU�WRRWK��
-�$P�'HQW�$VVRF�������������������

)ULHG�,��(ULFNVRQ�3��6FKZDUW]�6��.HHQDQ�.��6XE-
OX[DWLRQ� LQMXULHV� RI� PD[LOODU\� SULPDU\� DQWHULRU�
WHHWK��HSLGHPLRORJ\�DQG�SURJQRVLV�RI�����WUDXPD-
WL]HG�WHHWK��3HGLDWU�'HQW��������������������

3XJOLHVL�'0&��&XQKD�5)��'HOEHP�$&%��6XQGH-
IHOG�0/00��,QÀXHQFH�RI�WKH�W\SH�RI�GHQWDO�WUDX-
PD�RQ�WKH�SXOS�YLWDOLW\�DQG�WKH�WLPH�HODSVHG�XQWLO�
WUHDWPHQW��D�VWXG\�LQ�SDWLHQWV�DJHG�����\HDUV��'HQW�
7UDXPDWRO��������������������

+RODQ� *�� /RQJ�WHUP� HIIHFW� RI� GLIIHUHQW� WUHDWPHQW�
PRGDOLWLHV�IRU�WUDXPDWL]HG�SULPDU\�LQFLVRUV�SUHVHQW-
LQJ�GDUN�FRURQDO�GLVFRORUDWLRQ�ZLWK�QR�RWKHU�VLJQV�RI�
LQMXU\��'HQW�7UDXPDWRO������������������

$QGUHDVHQ�)0��3HGHUVHQ�%�9��3URJQRVLV�RI�OX[DW-
HG�SHUPDQHQW�WHHWK��WKH�GHYHORSPHQW�RI�SXOS�QH-
FURVLV��(QGRG�'HQW�7UDXPDWRO��������������±����

/HYLQ�/��'D\�3)��+LFNV�/��2¶&RQQHOO�$��)RXDG�
$)��%RXUJXLJQRQ�&�� et al.� ,QWHUQDWLRQDO�$VVRFL-
DWLRQ�RI�'HQWDO�7UDXPDWRORJ\�JXLGHOLQHV� IRU� WKH�
PDQDJHPHQW�RI�WUDXPDWLF�GHQWDO�LQMXULHV��*HQHUDO�
LQWURGXFWLRQ��'HQW�7UDXPDWRO��������������������

%DVWRV� -9�� *RXODUW� (0$�� GH� 6RX]D� &{UWHV�0,��
3XOSDO�UHVSRQVH�WR�VHQVLELOLW\�WHVWV�DIWHU�WUDXPDWLF�
GHQWDO�LQMXULHV�LQ�SHUPDQHQW�WHHWK��'HQW�7UDXPD-
WRO�������������������

=DGLN�'��&KRVDFN�$��(LGHOPDQ�(��7KH�SURJQRVLV�
RI�WUDXPDWL]HG�SHUPDQHQW�DQWHULRU�WHHWK�ZLWK�IUDF-
WXUH�RI�WKH�HQDPHO�DQG�GHQWLQ��2UDO�6XUJ�2UDO�0HG�
2UDO�3DWKRO�������������������

$QGUHDVHQ�-2��6WRUJnUG�-HQVHQ�6��6DH�/LP�9��7KH�
UROH�RI� DQWLELRWLFV� LQ�SUHYHQWLQJ�KHDOLQJ�FRPSOL-
FDWLRQV�DIWHU�WUDXPDWLF�GHQWDO�LQMXULHV��D�OLWHUDWXUH�
UHYLHZ��(QGRG�7RSLFV����������������������

.DKOHU�%��+HLWKHUVD\�*6��$Q�HYLGHQFH�EDVHG�DS-
SUDLVDO�RI�VSOLQWLQJ�OX[DWHG��DYXOVHG�DQG�URRW�IUDF-
WXUHG�WHHWK��'HQW�7UDXPDWRO������������������

*RVZDPL�0��(UDQKLNNDO�$��0DQDJHPHQW�RI�7UDX-
PDWLF� 'HQWDO� ,QMXULHV� 8VLQJ� 'LIIHUHQW� 7\SHV� RI�
6SOLQWV��$� &DVH� 6HULHV�� ,QW� -� &OLQ� 3HGLDWU� 'HQW��
�������������������

/DJR�/��GD�6LOYD�/��)HUQDQGH]�)RUPRVR�1��5LOR�
%�� ([WUXVLYH� OX[DWLRQ�� 7KHUDSHXWLF� SURFHGXUH��
&OLQ�&DVH�5HS������������(������

&YHN�0��3URJQRVLV�RI�OX[DWHG�QRQ�YLWDO�PD[LOODU\�
LQFLVRUV�WUHDWHG�ZLWK�FDOFLXP�K\GUR[LGH�DQG�¿OOHG�
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