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$VVLVWHG�UHSURGXFWLYH� WHFKQLTXHV��$57��DLPV�WR�SURPRWH�PXO-
WLSOH�IROOLFXODU�GHYHORSPHQW�DQG�UHFUXLW�HPEU\RV�ZLWK�WKH�KLJKHVW�
LPSODQWDWLRQ�SRWHQWLDO������7R�REWDLQ�KLJKHVW� OLYH�ELUWK�UDWH�� LW� LV�
LQYHVWLJDWHG�WR�LGHQWLI\�WKH�RSWLPXP�QXPEHU�RI�UHWULHYHG�RRF\WHV�
SHU�VWLPXODWLRQ�F\FOH��6RPH� UHVHDUFKHUV�DUJXHG� WKDW�D�KLJKHU�
QXPEHU�RI�RRF\WHV�UHWULHYHG�LV�DVVRFLDWHG�ZLWK�LPSURYHG�RXWFR-

PHV��ZKHUH�RWKHUV�VXJJHVWHG�WKDW�KLJKHU�RRF\WH�\LHOGV�DUH�DV-

VRFLDWHG�ZLWK�UHGXFHG�RRF\WH�TXDOLW\�DQG�ORZHU�GHYHORSPHQWDO�
SRWHQWLDO�RI�HPEU\RV��������0RUHRYHU��VWXGLHV�UHVXOWV�RQ�WKH�UHOD-

WLRQVKLS�EHWZHHQ�RRF\WH�QXPEHU�DQG�SUHJQDQF\�UDWHV�DUH�FRQW-
URYHUVLDO��,W�VHHPV�OLNH�DQ�LQFUHDVH�LQ�RRF\WH�QXPEHU�GHFUHDVHV�
RRF\WH�TXDOLW\�DQG�,9)�RXWFRPHV��KRZHYHU��UHFRPPHQGHG�RR-

F\WH�QXPEHU�WR�DWWDLQ�WKH�EHVW�SUHJQDQF\�UDWHV�SHU�F\FOH�GLIIHUV�
IURP�RQH�VWXG\�WR�DQRWKHU��6RPH�DXWKRUV�VXJJHVW�EHVW�H[SHFWHG�
OLYH�ELUWK�UDWH�REWDLQHG�E\�XVLQJ����WR����RRF\WHV�ZKHUHDV�WKH�
RWKHUV�VXJJHVW����������RU������� ����� ,Q�DGGLWLRQ�� LW�KDV�EHHQ�
VXJJHVWHG�WKDW�WKHUH�PD\�EH�D�FRQWLQXRXV�SRVLWLYH�UHODWLRQVKLS�
EHWZHHQ� WKH� QXPEHU� RI� RRF\WHV� UHWULHYHG� DQG� WKH� FXPXODWLYH�
OLYH�ELUWK�UDWH������&RQWUROOHG�RYDULDQ�VWLPXODWLRQ��&26��SURWRFROV�
DLPV�WR�UHFUXLW�KLJKHU�UDWH�RI�PDWXUH�PHWDSKDVH�,,��0,,��RRF\WHV�
�����$PRQJ�DOO� LQIHUWLOLW\�SDWLHQWV�������WR�������RI� WKHP�KDYH�
RQH� RRF\WH� WKDW� FDQQRW� FRPSOHWH� QXFOHDU�PDWXUDWLRQ� �����7KH�
SHUFHQWDJH�RI�RRF\WHV�LV�����LQ�PHWDSKDVH�,,��0,,�������LQ�PH-

WDSKDVH� ,� �0,��� DQG� ��� LQ� JHUPLQDO� YHVLFOHV� �*9�� DW� GLIIHUHQW�
QXFOHDU�PDWXUDWLRQ� VWDJHV� LQ� URXWLQH�$57�F\FOHV�� UHVSHFWLYHO\�
�����2RF\WH�PDWXUDWLRQ� LV�RQH�RI� WKH�PRVW� LPSRUWDQW� VWHSV� IRU�
WKH�RRF\WH�WR�UHDFK�FRPSHWHQFH�IRU�VXFFHVVIXO�IHUWLOL]DWLRQ�DQG�
VXEVHTXHQW� HPEU\RQLF� GHYHORSPHQW��2RF\WH� FRPSHWHQFH� GH-

SHQGV�RQ�WZR�PDLQ�SURFHVVHV��7KH�¿UVW�LV�QXFOHDU�PDWXULW\�ZKL-
FK� LV�PRUSKRORJLFDOO\�YLVLEOH�E\�REVHUYLQJ� WKH�H[WUXVLRQ�RI� WKH�
¿UVW�SRODU�ERG\��7KH�VHFRQG�LV�F\WRSODVPLF�PDWXULW\��D�PROHFXODU�
SURFHVV�ZLWKRXW�DQ\�REYLRXV�PDUNHUV�RWKHU�WKDQ�VXEWOH�F\WRVROLF�
DQG�PHPEUDQH�FKDQJHV�������,W�LV�DFFHSWHG�WKDW�FRUUHFW�FKDQ-

JHV�PXVW�RFFXU�LQ�WKH�ORFDOL]DWLRQ��PRUSKRORJ\��DQG�ELRFKHPLFDO�
SURSHUWLHV�RI�WKH�RUJDQHOOHV�DQG�F\WRVNHOHWRQ�IRU�WKH�RRF\WH�WR�
REWDLQ�GHYHORSPHQWDO�FRPSHWHQFH�SRWHQWLDO�������7KH�IDLOXUH�RU�
LQFRPSOHWH�RRF\WH�PDWXUDWLRQ�FDXVHV�LQIHUWLOLW\�������7KLV�VWXG\�
LV�GHVLJQHG�WR�FRQWULEXWH�WR�RXU�NQRZOHGJH�RQ�WKH�¿HOG�E\�XVLQJ�
D�IUHVK�VLQJOH�HPEU\R�WUDQVIHU��7KH�¿UVW�DLP�RI�WKLV�VWXG\�LV�WR�
UHWURVSHFWLYHO\� LQYHVWLJDWH� WKH�HIIHFW�RI� WKH�QXPEHU�RI�RRF\WHV�
RQ� ,9)�UHVXOWV� LQ� IUHVK�VLQJOH�HPEU\R� WUDQVIHU�F\FOHV��7KH�VH-

FRQG�DLP�RI�WKLV�VWXG\�LV�WR�LQYHVWLJDWH�WKH�HIIHFW�RI�PDWXUH�RRF\-

WH�UDWHV�LQ�WKH�FRKRUW�RQ�,9)�RXWFRPHV�

3DWLHQW�SRSXODWLRQ��VWLPXODWLRQ�SURWRFRO�DQG�RRF\WH�
retrieval 
7KH�VWXG\�GHVLJQ�ZDV�DSSURYHG�E\� ORFDO�HWKLFV�FRPPLWWHH�RI�
WKH�$QNDUD�&LW\�+RVSLWDO��UHIHUHQFH�QXPEHU��(�����������)LYH�
KXQGUHG�VL[W\�RQH�IUHVK�VLQJOH�HPEU\R�WUDQVIHU�F\FOHV��SHUIRU-
PHG�EHWZHHQ������WR�������ZHUH�H[DPLQHG�UHVSHFWLYHO\��7KH�
FRQWUROOHG�RYDULDQ�VWLPXODWLRQ�SURWRFRO�FRQVLVWHG�RI�JRQDGRWUR-

SLQ�UHOHDVLQJ�KRUPRQH��*Q5+��DQWDJRQLVW�RU�DJRQLVW�DGPLQLVW-
UDWLRQ� IRU�SLWXLWDU\�VXSSUHVVLRQ��5HFRPELQDQW�)6+��U�)6+��RU�
KXPDQ�PHQRSDXVDO�JRQDGRWURSLQ��K0*��IROORZHG�E\��+XPDQ�
FKRULRQLF�JRQDGRWURSLQ��K&*�ZHUH�XVHG�GXULQJ�WKH�FRQWUROOHG�
RYDULDQ� K\SHUVWLPXODWLRQ� F\FOHV��2RF\WH� UHWULHYDO� ZDV� SHUIRU-
PHG�XQGHU�WKH�JXLGDQFH�RI�WUDQVYDJLQDO�XOWUDVRXQG����K�DIWHU�
�������,8�K&*�LQMHFWLRQ�WR�WULJJHU�RYXODWLRQ��$OO�XOWUDVRQRJUDS-

KLFDOO\�LGHQWL¿DEOH�IROOLFOHV��ODUJHU�WKDQ����PP���ZHUH�DVSLUDWHG��
2RF\WH� UHWULHYDO� DQG� HPEU\RORJ\� ODERUDWRU\� SURFHVVHV� ZHUH�
SHUIRUPHG�E\�WKH�VDPH�WHDP���)LYH�KXQGUHG�VL[W\�RQH�,9)�F\F-

OHV�ZHUH�GLYLGHG�LQWR�IRXU�JURXSV�UHJDUGLQJ�WKH�WRWDO�QXPEHU�RI�
RRF\WHV� UHWULHYHG��DQG� WKUHH�JURXSV� UHJDUGLQJ�PDWXUH�RRF\WH�
UDWH��7KH�IRXU�JURXSV�UHJDUGLQJ�WKH�QXPEHU�RI�RRF\WHV�ZHUH�KD-

YLQJ�FDVHV�DV�IROORZV��JURXS���ZLWK�����RRF\WHV��Q ������JURXS���
ZLWK������RRF\WHV��Q ������JURXS���ZLWK�������RRF\WHV��Q ������
DQG�JURXS���ZLWK�PRUH�WKDQ����RRF\WHV��Q �����7KUHH�JURXSV�
UHJDUGLQJ�PDWXUH� RRF\WHV� �0,,�� UDWHV�ZHUH� IRUPHG� DFFRUGLQJ�
WR�WKH�FULWHULD�VWDWHG�LQ�WKH�(VKUH������FRQVHQVXV�UHSRUW��������
0DWXUH�RRF\WH�UDWH�ZDV���������LQ�JURXS��$���Q ������������
��LQ�JURXS��$���Q ������DQG�OHVV�WKDQ�����LQ�JURXS��$��Q �����
$JH�� ERG\�PDVV� LQGH[� �%0,���$QWLPXOOHULDQ� KRUPRQH� �$0+���
EDVDO� VHUXP� IROOLFOH� VWLPXODWLQJ�KRUPRQH� �)6+��� EDVDO� VHUXP�
OXWHLQL]LQJ�KRUPRQH� �/+��� DQG�HVWUDGLRO� �(��� OHYHOV�� RYXODWLRQ�
WULJJHU� GD\� (��� RYXODWLRQ� WULJJHU� GD\� SURJHVWHURQH� �3�� OHYHOV�
�QJ�P/���WRWDO�JRQDGRWURSLQ�GRVH��Ǻ�K&*�SRL]LWLYLW\��DQG�PDWXUH�
RRF\WH� UDWH�ZHUH� UHFRUGHG� IURP� WKH� FKDUWV�� &\FOHV�ZLWK� RQO\�
VLQJOH�IUHVK�HPEU\R�WUDQVIHU�ZHUH�LQFOXGHG�LQ�WKH�UHWURVSHFWLYH�
VWXG\��7KH�QXPEHU�RI�F\FOHV�RI�SDWLHQWV�ZDV�LJQRUHG��

2RF\WH�SUHSDUDWLRQ��,&6,�DQG�HPEU\R�FXOWXUH
&XPXOXV±RRF\WH� FRPSOH[HV� �&2&V��ZHUH� FROOHFWHG� IURP� WKH�
DVSLUDWHG�IROOLFXODU�ÀXLG�WKHQ�FXOWXUHG�DQG�WUDQVIHUUHG�WR�IHUWLOL-
]DWLRQ�PHGLXP��)ROORZLQJ�WKH�LQFXEDWLRQ��GHQXGDWLRQ�RI�WKH�RR-

F\WH�E\�UHPRYDO�RI�WKH�VXUURXQGLQJ�FXPXOXV�DQG�FRURQD�FHOOV��
'HQXGHG� RRF\WHV�ZHUH� FXOWXUHG� DW� ���� &�� ���&2��� ���2���
DQG�����KXPLGLW\�XQWLO�,&6,��)HUWLOL]DWLRQ�ZDV�FKHFNHG�������K��



-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL�������9ROXPH�����6D\Õ��

1598

5(68/76

DIWHU�,&6,�IRU�VLJQV�RI�IHUWLOL]DWLRQ��(PEU\RV�ZHUH�FKHFNHG�DQG�JUDGHG�HYHU\�GD\�E\�XVLQJ�DSSURSULDWH�VFRULQJ�V\VWHPV�PRGL¿HG�
IURP�SUHYLRXVO\�GH¿QHG�V\VWHPV����������'D\���DQG�GD\���HPEU\R�VFRULQJ�ZHUH�SHUIRUPHG�UHVSHFWLYHO\���±���K��DQG���±���K��
DIWHU�,&6,��'D\���HPEU\RV�ZHUH�VFRUHG�E\�XVLQJ�FRQVHQVXV�VFRULQJ�V\VWHP�IRU�'D\���HPEU\RV�������'D\���EODVWRF\VW�HYDOXDWLRQV�
ZHUH�EDVHG�RQ�WKH�GHJUHH�RI�EODVWRFRHO�H[SDQVLRQ��YLVLEOH�LQQHU�FHOO�PDVV��DQG�FRQWLQXRXV�WURSKRHFWRGHUP�ZLWK�VXI¿FLHQW�FHOOV��
(PEU\RV�ZHUH�JUDGHG�IURP���WR����EHVW�WR�ZRUVW���*UDGH���DQG�JUDGH���HPEU\RV�ZHUH�DFFHSWHG�DV�JRRG�TXDOLW\�RQ�GD\����GD\�
���GD\����DQG�GD\����)UHVK�VLQJOH�HPEU\R�WUDQVIHU��(7��ZDV�SHUIRUPHG�RQ�WKH�VHFRQG��WKLUG��RU�¿IWK�GD\�DIWHU�,&6,��/XWHDO�SKDVH�
VXSSRUW�ZDV�SURYLGHG�E\�YDJLQDO�SURJHVWHURQH��&ULQRQH�����JHO��6HURQR��8.���WZLFH�D�GD\��3UHJQDQF\�ZDV�GHWHUPLQHG�E\�ȕ�K&*�
OHYHOV�LQ�EORRG����GD\V�DIWHU�HPEU\R�WUDQVIHU��&OLQLFDO�SUHJQDQF\�ZDV�GH¿QHG�DV�WKH�SUHVHQFH�RI�D�JHVWDWLRQDO�VDF�ZLWK�DFFRPSDQ-

\LQJ�IHWDO�KHDUWEHDW�E\�XOWUDVRXQG���ZHHNV�IROORZLQJ�WKH�(7�SURFHGXUH��7KH�SDWLHQWV�ZLWK�ȕ�K&*�OHYHO�PRUH�WKDQ����P,8�P/�ZHUH�
FRQVLGHUHG�SUHJQDQW��/LYH�ELUWK�ZDV�GH¿QHG�DV�FRQWLQXLQJ�OLYH�ELUWK�DIWHU����ZHHNV�RI�JHVWDWLRQ�DQG�RQH�PRQWK�VXUYLYDO��7KH�OLYH�
ELUWK�UDWH�ZDV�FDOFXODWHG�E\�GLYLGLQJ�QXPEHU�RI�OLYH�ELUWKV�E\�WRWDO�QXPEHU�RI�F\FOHV�

6WDWLVWLFDO�$QDO\VLV
$OO�VWDWLVWLFDO�WHVWV�ZHUH�FRQGXFWHG�XVLQJ�-DPRYL�VRIWZDUH�YHUVLRQ�����������7KH�-DPRYL�3URMHFW���������1RUPDOLW\�RI�GDWD�GLVWULEX-

WLRQ�ZDV�DQDO\]HG�E\�HLWKHU�XVLQJ�.ROPRJRURY�6PLUQRY�RU�6KDSLUR�:LON�WHVW��6LQFH�WKH�GDWD�GLVWULEXWLRQ�ZDV�IRXQG�WR�EH�QRQ�SDUD-

PHWULF��QXPHULFDO�GDWD�ZHUH�UHSRUWHG�DV�PHGLDQ��PLQLPXP�PD[LPXP���&DWHJRULFDO�GDWD�ZDV�UHSRUWHG�DV�SHUFHQWDJHV��&RUUHODWLRQ�
EHWZHHQ�YDULDEOHV�ZHUH�H[DPLQHG�XVLQJ�6SHDUPDQ¶V�UDQN�FRUUHODWLRQ��UKR��WHVW��$OO�WHVWV�ZHUH�WZR�VLGHG�DQG�SHUIRUPHG�DW������
VLJQL¿FDQFH�OHYHO���

)LYH�KXQGUHG�VL[W\�RQH�,9)�F\FOHV�ZHUH�GLYLGHG�LQWR�IRXU�JURXSV�DFFRUGLQJ�WR�WKH�QXPEHU�RI�RRF\WHV�UHWULHYHG��7KHUH�ZDV�QR�VLJ-

QL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�IRXU�JURXSV�UHJDUGLQJ�WKHLU�%0,��EDVDO�/+�DQG�(��OHYHOV��ȕ�K&*�SRVLWLYLW\��JRRG�TXDOLW\�FOHDYDJH�
HPEU\R�UDWH��DQG�JRRG�TXDOLW\�EODVWRF\VW�UDWH��7KH�PHDQ�DJH��$0+��EDVDO�)6+�OHYHOV��RYXODWLRQ�WULJJHU�GD\�(��DQG�3�OHYHOV��WRWDO�
JRQDGRWURSLQ�GRVH�� IHUWLOL]DWLRQ� UDWH��Ǻ�K&*�SRVLWLYLW\��DQG�FOLQLFDO�SUHJQDQF\� UDWH�ZHUH�VLJQL¿FDQWO\�GLIIHUHG�EHWZHHQ� WKH� IRXU�
JURXSV��S��������7KH�PHDQ�DJH��EDVDO�)6+�OHYHO��WRWDO�JRQDGRWURSLQ�GRVH��DQG�IHUWLOL]DWLRQ�UDWH�ZDV�KLJKHU�LQ�JURXS���ZKHUHDV�
$0+�OHYHO��DQG�RYXODWLRQ�WULJJHU�GD\�(��OHYHO�ZHUH�KLJKHU�LQ�JURXS����S��������7DEOH���DQG����

7DEOH����&OLQLFDO�FKDUDFWHULVWLFV�RI�WKH�SDWLHQWV�LQ�WKH�JURXSV�DFFRUGLQJ�WR�RRF\WH�QXPEHUV��
Variable Group 1 

(1-5 oocytes) 
n=175

Group 2 
(6-10 oocytes) 
n=214

Group 3  
(11-15 oocytes) 
n= 121

Group 4 
(16≥ oocytes) 
n=51

p value # Correlation 
coe"cient 
(rs)

Age (Years) 33 (19 - 43) †‡± 29 (21 - 41) † 28 (18 - 41) ‡ 28 (20 - 38) ± <0,001 - 0,358@
BMI (kg/m²) 24 (16 - 36,5) 24 (17 - 39,7) 24 (17,2 - 36) 24,7 (16,9 - 33) 0,562 - 0,003
Anti-Mullerian Hor-
mone (AMH)

0,9 (0 - 7,8) †‡± 2,1 (0,17 - 19,6) †$¶ 3,2 (0,6 - 32) ‡$ 4,1 (1,7 - 10,3) ±¶ <0,001 0,407@

Basal FSH (mIU/mL) 8,1 (1,5 - 24) †‡± 7 (0,3 - 23) †¶ 6 (1 - 15) ‡ 5,9 (4 - 10,9) ±¶ <0,001 - 0,356@
Basal LH (mIU/mL) 5,2 (1,7 - 15) 5,4 (0,1 - 41) 6 (1 - 23) 5,9 (2 - 32,2) 0,597 0,058
Basal E2 (ng/mL) 39 (6,2 - 185) 39 (10 - 108) 38 (11,8 - 87) 40 (15 - 79) 0,470 - 0,076
Ovulation Trigger 
day of E2 (ng/mL)

1031 (137 - 11812) †‡± 1646 (458 - 4369) †$¶ 2371 (850 - 6248) ‡$§ 2903 (1379 - 7233) ±¶§ <0,001 0,521@

Ovulation Trigger 
day of P (ng/mL)

0,4 (0,1 - 7) †‡± 0,5 (0,1 - 2,5) †$¶ 0,6 (0,1 - 2,4) ‡$ 0,7 (0,1 - 4,4) ±¶ <0,001 0,195@

Total gonadotropin 
dose (IU)

2400 (150 - 6250) †‡± 1956 (663 - 5250) †$¶ 1725 (896 - 4950) ‡$ 1721 (1000 - 3673) ±¶ <0,001 - 0,341@

# <ƌƵƐŬĂů�tĂůůŝƐ�ƚĞƐƚ͘� Dwass-Steel-Critchlow-Fligner test pairwise comparisons
† ^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�ϭ�ĂŶĚ�Ϯ $�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�Ϯ�ĂŶĚ�ϯ
‡ ^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�ϭ�ĂŶĚ�ϯ ¶�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�Ϯ�ĂŶĚ�ϰ
±�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�ϭ�ĂŶĚ�ϰ §�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�ϯ�ĂŶĚ�ϰ

@�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĐŽƌƌĞůĂƟŽŶ�Ăƚ�Ϭ͕Ϭϱ�ůĞǀĞů�;^ƉĞĂƌŵĂŶ Ɛ͛�ƌĂŶŬ�ĐŽƌƌĞůĂƟŽŶ�ƚĞƐƚͿ
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7KH�QXPEHU�RI�RRF\WHV�UHWULHYHG�QHJDWLYHO\�FRUUHODWHG�ZLWK�DJH��WRWDO�JRQDGRWURSLQ�GRVH��DQG�EDVDO�)6+��S���������DQG�SRVLWLYHO\�
FRUUHODWHG�ZLWK�HVWURJHQ�OHYHO�RQ�WULJJHU�GD\��SURJHVWHURQH�OHYHO�RQ�WULJJHU�GD\��DQG�$0+�OHYHOV��S��������7DEOH�����,Q�DGGLWLRQ��
Ǻ�K&*�SRVLWLYLW\�DQG�FOLQLFDO�SUHJQDQF\�UDWHV�ZHUH�REVHUYHG�WR�EH�EHWWHU�LQ�WKH������RRF\WHV�JURXS���S��������7DEOH����

7DEOH����)HUWLOL]DWLRQ��SUHJQDQF\��OLYH�ELUWK�DQG�WUDQVIHU�GD\V�DIWHU�,&6,�RI�WKH�JURXSV�DFFRUGLQJ�WR�WKH�QXPEHU�RI�RRF\WHV�

$V�WKH�¿YH�KXQGUHG�VL[W\�RQH�,9)�F\FOHV�ZHUH�GLYLGHG�LQWR�WKUHH�JURXSV�DFFRUGLQJ�WR�WKH�RRF\WH�0,,�UDWLR��QR�VLJQL¿FDQW�GLIIHUHQFHV�
ZHUH�REVHUYHG�EHWZHHQ�JURXSV�LQ�WHUPV�RI�$0+��%0,��EDVDO�)6+�DQG�(���DQG�RYXODWLRQ�WULJJHU�GD\�3�OHYHOV��K&*�SRVLWLYLW\��JRRG�
TXDOLW\�FOHDYDJH�HPEU\R�UDWH��JRRG�TXDOLW\�EODVWRF\VW�UDWH��FOLQLFDO�SUHJQDQF\�UDWH��DQG�OLYH�ELUWK�UDWH��7KH�PHDQ�DJH��EDVDO�/+��
WRWDO�JRQDGRWURSLQ�GRVH��DQG�IHUWLOL]DWLRQ�UDWH�ZHUH�GLIIHUHG�VLJQL¿FDQWO\�EHWZHHQ�WKUHH�JURXSV��,Q�JURXS��$��WKH�PHDQ�DJH�ZDV�
KLJKHU�ZKHUHDV�HVWURJHQ�OHYHO�RQ�WULJJHU�GD\��DQG�EDVDO�/+�OHYHO�ZDV�ORZHU�DV�FRPSDUHG�WR�WKH�RWKHU�JURXSV��S��������5HJDUGOHVV�
RI�WKH�QXPEHU�RI�RRF\WHV��0,,�UDWHV�FRPSDUHG�ZLWK�RWKHU�JURXSV�LQ�WKH�FRKRUW�GLG�QRW�SRVLWLYHO\�DIIHFW�,9)�RXWFRPHV��7DEOH���DQG����

7DEOH����&OLQLFDO�FKDUDFWHULVWLFV�RI�WKH�SDWLHQWV�LQ�WKH�JURXSV�DFFRUGLQJ�WR�PDWXUH�RRF\WH�UDWH��

Variable Group 1 
(1-5 oocytes) 

n=175

Group 2 
(6-10 oocytes) 

n=214

Group 3  
(11-15 oocytes) 

n= 121

Group 4 
(16t oocytes) 

n=51

p value �ŽƌƌĞůĂƟŽŶ�
ĐŽĞĸĐŝĞŶƚ 

(rs)

&ĞƌƟůŝƐĂƟŽŶ�ZĂƚĞ�
(2PN)

ϲϲ�;Ϯϱ�Ͳ�ϭϬϬͿ�†‡± ϱϬ�;ϭϭ�Ͳ�ϭϬϬͿ † ϱϬ�;ϴ�Ͳ�ϭϬϬͿ ‡ ϱϬ�;ϭϳ�Ͳ�ϵϰͿ ± фϬ͘ϬϬϭ# Ͳ�Ϭ͕ϮϮϰ@

ȲͲhCG (+) Ϯϯ͕ϱй�± ϯϵ͕Ϯй Ϯϰ͕ϳй ϭϮ͕ϳй�± Ϭ͕Ϭϯϱ* Ϭ͕ϭϮϭ

Clinical Pregnancy  
ZĂƚĞ

ϮϮ͕ϴй�± ϰϭ͕ϰй ϮϮ͕ϴй ϭϯ͕ϭй�± Ϭ͕Ϭϯϵ* Ϭ͕ϭϬϵ@

>ŝǀĞ��ŝƌƚŚ�ZĂƚĞ Ϯϰ͕ϴй ϯϳ͕ϲй Ϯϲ͕ϱй ϭϭ͕ϭй Ϭ͕ϭϱϱ* Ϭ͕Ϭϵϴ@

Good Quality Cleav-
ĂŐĞ��ŵďƌǇŽ�ZĂƚĞ

ϭϬϬ�;Ϭ�Ͳ�ϭϬϬͿ ϭϬϬ�;ϯϯ�Ͳ�ϭϬϬͿ ϭϬϬ�;ϱϬ�Ͳ�ϭϬϬͿ ϭϬϬ�;ϱϬ�Ͳ�ϭϬϬͿ Ϭ͕ϰϭϰ# Ϭ͕Ϭϭϯ

Good Quality Blasto-
ĐǇƚ�ZĂƚĞ�

ϱ͕ϰй ϱϭ͕ϰй ϭϲ͕Ϯй Ϯϳй Ϭ͕Ϭϲϰ* Ϭ͕Ϭϲϱ

# <ƌƵƐŬĂů�tĂůůŝƐ�ƚĞƐƚ�*��ŚŝͲƐƋƵĂƌĞ�ƚĞƐƚ͘ Dwass-Steel-Critchlow-Fligner test pairwise comparisons
† ^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�ϭ�ĂŶĚ�Ϯ $�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�Ϯ�ĂŶĚ�ϯ
‡ ^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�ϭ�ĂŶĚ�ϯ ¶�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�Ϯ�ĂŶĚ�ϰ
±�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�ϭ�ĂŶĚ�ϰ §�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�ϯ�ĂŶĚ�ϰ

@�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĐŽƌƌĞůĂƟŽŶ�Ăƚ�Ϭ͕Ϭϱ�ůĞǀĞů�;^ƉĞĂƌŵĂŶ Ɛ͛�ƌĂŶŬ�ĐŽƌƌĞůĂƟŽŶ�ƚĞƐƚͿ

Variable Group 1A 
(76-100%)  

n=338

Group 2A 
(75-50%) 

n=150

Group 3A 
(50%p) 

n=73

p value # �ŽƌƌĞůĂƟŽŶ�
ĐŽĞĸĐŝĞŶƚ 

(rs)

Age (Years) Ϯϵ�;ϭϴ�Ͳ�ϰϮͿ�‡ Ϯϵ�;ϮϬ�Ͳ�ϰϭͿ�$ ϯϭ�;Ϯϯ�Ͳ�ϰϯͿ�‡$ Ϭ͕ϬϬϯ Ϭ͕ϭϬϳ@

BMI (kg/m²) Ϯϯ͕ϵ�;ϭϲ�Ͳ�ϯϵ͕ϳͿ Ϯϰ�;ϭϳ�Ͳ�ϯϲͿ Ϯϰ͕ϯ�;ϭϳ�Ͳ�ϯϲ͕ϱͿ Ϭ͕ϯϮϳ Ϭ͕Ϭϲϯ

�ŶƟͲDƵůůĞƌŝĂŶ�,Žƌ-
mone (�D,Ϳ

Ϯ͕ϭ�;Ϭ�Ͳ�ϯϮͿ Ϯ͕ϯ�;Ϭ͕ϭ�Ͳ�ϭϵ͕ϲͿ ϭ͕ϱ�;Ϭ͕ϭ�Ͳ�ϭϬ͕ϲͿ Ϭ͕Ϭϳϱ Ͳ�Ϭ͕ϬϬϯ

�ĂƐĂů�&^,�;ŵ/hͬŵ>Ϳ ϳ�;Ϭ͕ϯ�Ͳ�ϭϳ͕ϲͿ ϳ�;ϭ�Ͳ�ϮϰͿ ϲ�;ϭ͕ϱ�Ͳ�ϭϲͿ Ϭ͕ϯϵϮ Ͳ�Ϭ͕ϬϮϲ

�ĂƐĂů�>,�;ŵ/hͬŵ>Ϳ ϲ�;Ϭ͕ϭ�Ͳ�ϰϭͿ�‡ ϱ�;ϭ�Ͳ�ϮϭͿ ϰ͕ϴ�;ϭ͕ϳ�Ͳ�ϭϱͿ�‡ Ϭ͕ϬϬϭ Ͳ�Ϭ͕ϭϯϯ@

Basal E2 (ng/mL) ϯϵ�;ϳ͕ϴ�Ͳ�ϭϬϴͿ ϯϴ�;ϭϬ�Ͳ�ϭϬϭͿ ϯϳ�;ϲ͕Ϯ�Ͳ�ϭϴϱͿ Ϭ͕ϳϮϬ Ͳ�Ϭ͕ϬϬϮ

KǀƵůĂƟŽŶ�dƌŝŐŐĞƌ�ĚĂǇ�ŽĨ�
E2 (ng/mL)

ϭϲϴϲ�;ϭϯϳ�Ͳ�ϳϮϯϯͿ ‡ ϭϴϬϲ�;Ϯϰϱ�Ͳ�ϭϭϴϭϮͿ $ ϭϯϵϱ�;Ϯϴϵ�Ͳ�ϲϴϮϳͿ ‡$ Ϭ͕ϬϬϮ Ͳ�Ϭ͕Ϭϲϱ

KǀƵůĂƟŽŶ�dƌŝŐŐĞƌ�ĚĂǇ�ŽĨ�
P (ng/mL)

Ϭ͕ϱ�;Ϭ͕ϭ�Ͳ�ϳͿ Ϭ͕ϱ�;Ϭ͕ϭ�Ͳ�ϰ͕ϰͿ Ϭ͕ϱ�;Ϭ͕ϭ�Ͳ�ϮͿ Ϭ͕ϲϴϳ Ͳ�Ϭ͕Ϭϭϲ

dŽƚĂů�ŐŽŶĂĚŽƚƌŽƉŝŶ�ĚŽƐĞ�
;/hͿ

ϮϬϮϱ�;ϭϱϬ�Ͳ�ϰϱϳϱͿ ϮϬϮϰ�;ϭϬϴϰ�Ͳ�ϱϴϱϬͿ ϮϮϱϬ�;ϲϲϯ�Ͳ�ϲϮϱϬͿ Ϭ͕Ϭϳϯ Ϭ͕ϭϱϭ@

DĂƚƵƌĞ�KŽĐǇƚĞ�ZĂƚĞ ϭϬϬ�;Ϭ�Ͳ�ϭϬϬͿ †‡ ϲϳ�;ϱϯ�Ͳ�ϳϴͿ †$ ϰϯ�;ϭϯ�Ͳ�ϭϬϬͿ ‡$ фϬ͕ϬϬϭ Ͳ�Ϭ͕ϴϳϵ@

# <ƌƵƐŬĂů�tĂůůŝƐ�ƚĞƐƚ͘�

Dwass-Steel-Critchlow-Fligner test pairwise comparisons
† ^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�ϭ�ĂŶĚ�Ϯ
‡ ^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�ϭ�ĂŶĚ�ϯ
$�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�Ϯ�ĂŶĚ�ϯ

@�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĐŽƌƌĞůĂƟŽŶ�Ăƚ�Ϭ͕Ϭϱ�ůĞǀĞů�;^ƉĞĂƌŵĂŶ Ɛ͛�ƌĂŶŬ�ĐŽƌƌĞůĂƟŽŶ�ƚĞƐƚͿ
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7DEOH����)HUWLOL]DWLRQ��SUHJQDQF\��OLYH�ELUWK�DQG�WUDQVIHU�GD\V�DIWHU�,&6,�RI�WKH�JURXSV�DFFRUGLQJ�WR�PDWXUH�RRF\WH�UDWH�

$GYDQFHV� LQ� ODERUDWRU\� WHFKQRORJ\�DQG�FOLQLFDO� SUDFWLFH�KDYH�
EHHQ� LQFUHDVHG� VXFFHVV� UDWHV� LQ�$57�� ,W� LV� XQFOHDU�ZKDW� WKH�
OHYHO�RI�FRQWUROOHG�RYDULDQ�VWLPXODWLRQ�VKRXOG�EH�WR�SURYLGH�EHVW�
UHVXOWV�IURP�LQ�YLWUR�IHUWLOL]DWLRQ������1XPEHU�RI�VWXGLHV�VXJJHVW�
WKDW�KLJK�QXPEHU�RI�RRF\WHV�PD\�EH�QHJDWLYHO\�DVVRFLDWHG�ZLWK�
RRF\WH�TXDOLW\�������IHUWLOL]DWLRQ�UDWH�������DQG�OLYH�ELUWK�UDWHV������
KRZHYHU�� WKHUH�DUH�VWXGLHV�VXJJHVW� WKDW�D�KLJKHU� UHVSRQVH� LV�
DVVRFLDWHG�ZLWK�LQFUHDVHG�SUHJQDQF\�DQG�OLYH�ELUWK�UDWHV��/%5��
����� �����6HYHUDO� VWXGLHV� KDYH� EHHQ� FRQGXFWHG� WR� GHWHUPLQH�
WKH�RSWLPDO�QXPEHU�RI�RRF\WHV�IRU�IUHVK�/%5�PD[LPL]DWLRQ��7R�
FRQWULEXWH�WKH�HIIRUWV�RQ�GHWHUPLQDWLRQ�RI�WKH�HIIHFW�RI�QXPEHU�
RI�RRF\WHV�UHWULHYHG�RQ�,9)�RXWFRPHV��ZH�DQDO\]HG�����F\FOHV�

$OWKRXJK�WKH�QXPEHU�RI�RRF\WHV�UHWULHYHG�LQ�IUHVK�F\FOHV�ZDV�
IRXQG� WR�EH�VWURQJO\�DVVRFLDWHG�ZLWK� ,9)�VXFFHVV�� VLJQL¿FDQW�
FOLQLFDO�DQG�PHWKRGRORJLFDO�KHWHURJHQHLWLHV�H[LVW�EHWZHHQ�VWX-

GLHV��5HFHQW� VWXGLHV� KDYH� VXJJHVWHG� WKDW� VXSUDSK\VLRORJLFDO�
DPRXQWV�RI�HVWUDGLRO�DQG�SURJHVWHURQH�LQ�IUHVK�F\FOHV�PD\�UH-

GXFH�HQGRPHWULDO�UHFHSWLYLW\��ZKLFK�LQ�WXUQ�UHVXOWV�ORZHU�LPSODQ-

WDWLRQ�UDWHV����������$FFRUGLQJ�WR�RXU�¿QGLQJV��ZH�FDQ�VXJJHVW�
WKDW�WKH�EHVW�UHVXOWV�LQ�WHUPV�RI�EKFJ�SRVLWLYLW\�DQG�FOLQLFDO�SUHJ-

QDQF\�UDWHV�DUH�LQ�WKH������RRF\WHV�JURXS���

0RUHRYHU��ZH�LQYHVWLJDWHG�WKH�HIIHFW�RI�0,,�UDWLRV�RQ�,9)�UHVXOWV��
2RF\WH�GHYHORSPHQWDO�FRPSHWHQFH� LV�JHQHUDOO\�GHVFULEHG�DV�

³WKH�DELOLW\�RI�D� IHPDOH�JDPHWH� WR�PDWXUH� LQWR�DQ�HJJ�ZLWK� LWV�
SRWHQWLDO�WR�EH�IHUWLOL]HG�DQG�VXVWDLQ�HPEU\R�GHYHORSPHQW�WR�WKH�
EODVWRF\VW�VWDJH´�������)RU�GHYHORSPHQWDO�FRPSHWHQFH��RRF\-

WHV�PXVW�XQGHUJR�FRUUHFW�QXFOHDU�DQG�F\WRSODVPLF�PDWXUDWLRQ�
IROORZLQJ�OXWHLQL]LQJ�KRUPRQH��/+��VXUJH�������2RF\WH�GHYHORS-

PHQWDO�FRPSHWHQFH�LQYROYHV�D�ODUJH�QXPEHU�RI�IDFWRUV�UHJXOD-

WHG�E\�GLIIHUHQW�VLJQDOOLQJ�SDWKZD\V�DW�YDULRXV�VWDJHV�SULRU� WR�
IHUWLOL]DWLRQ� �����:KHQ�ZH�DQDO\VHG� WKH�HIIHFW�RI�0,,� UDWLRV� LQ�
FRKRUW�RQ�,9)�UHVXOWV�LQ�WKH�IUHVK�VLQJOH�HPEU\R�WUDQVIHU�F\FOH��
LUUHVSHFWLYH� RI� WKH� QXPEHU� RI� RRF\WHV�� ZH� REVHUYHG� WKDW�0,,�
UDWLRV�KDG�QR�HIIHFW�RQ�,9)�RXWFRPHV���S����������

7KH� GH¿QLWLRQ� RI� F\WRSODVPLF�PDWXUDWLRQ� LV� VWLOO� XQFOHDU� VLQFH�
DQ�HDUO\�SUHGLFWRU�RI�YLDELOLW\�LVQ¶W�DYDLODEOH�DQG�LW�FDQ�RQO\�EH�
LQIHUUHG�E\�WKH�EHKDYLRXU�RI�FRUWLFDO�JUDQXOHV����������+RZHYHU��
LW� LV� NQRZQ� WKDW� RRF\WHV�PD\� QRW� KDYH� VXI¿FLHQW� F\WRSODVPLF�
PDWXUDWLRQ� WR� FRPSOHWH�HPEU\RQLF�GHYHORSPHQW�� HYHQ� LI� VXF-

FHVVIXO� QXFOHDU� RU� PHLRWLF� PDWXUDWLRQ� LQWR� WKH� PHWDSKDVH� ,,�
VWDJH�RI�PHLRVLV�������1RUPDO�IHUWLOL]DWLRQ�UHTXLUHV�F\WRSODVPLF�
FRPSHWHQFH�ZKLFK�LQFOXGHV�PHWDEROLF�DQG�VWUXFWXUDO�PRGL¿FD-

WLRQV� OHDGLQJ� WR� JHQHWLF� DFWLYDWLRQ� DQG� FHOO� F\FOH� SURJUHVVLRQ�
IURP�PHLRVLV�WR�PLWRVLV�WR�REWDLQ�HPEU\RV�ZLWK�IXOO�GHYHORSPHQW�
SRWHQWLDO���������2XU�¿QGLQJV�VXSSRUW�WKH�OLWHUDWXUH�DV�UHSRUWHG�
WKDW�LQFRPSOHWH�F\WRSODVPLF�PDWXUDWLRQ�RI�PHWDSKDVH���RRF\WH�
GHVSLWH�QXFOHDU�PDWXUDWLRQ�DQG� OLPLWHG�QXPEHU�RI�F\FOHV�PD\�
EH�DGYHUVHO\�HIIHFWV�SUHJQDQF\�DQG�OLYH�ELUWK�UDWHV��

5(68/76',6&866,21

Variable Group 1A 
(76-100%)  

n=338

Group 2A 
(75-50%) 

n=150

Group 3A 
(50%p) 

n=73

p value �ŽƌƌĞůĂƟŽŶ�
ĐŽĞĸĐŝĞŶƚ 

(rs)

&ĞƌƟůŝƐĂƟŽŶ�ZĂƚĞ�;ϮWEͿ ϱϱ�;ϴ�Ͳ�ϭϬϬͿ ‡ ϱϬ�;ϭϬ�Ͳ�ϭϬϬͿ $ ϴϬ͕ϱ�;ϭϳ�Ͳ�ϭϬϬͿ ‡$ фϬ͕ϬϬϭ# Ϭ͕ϭϮϯ@

ȲͲhCG (+) ϲϯ͕ϵй Ϯϲ͕ϱй ϵ͕ϲй Ϭ͕ϯϭϭ* Ͳ�Ϭ͕ϬϲϬ

�ůŝŶŝĐĂů�WƌĞŐŶĂŶĐǇ��ZĂƚĞ ϲϰ͕ϴй Ϯϲ͕Ϯй ϵй Ϭ͕Ϯϯϭ* Ͳ�Ϭ͕Ϭϲϵ

>ŝǀĞ��ŝƌƚŚ�ZĂƚĞ ϲϳ͕ϱй Ϯϯ͕ϵй ϴ͕ϱй Ϭ͕ϭϲϯ* Ͳ�Ϭ͕Ϭϴϱ

Good Quality Cleavage 
�ŵďƌǇŽ�ZĂƚĞ

ϭϬϬ�;Ϭ�Ͳ�ϭϬϬͿ ϭϬϬ�;ϯϯ�Ͳ�ϭϬϬͿ ϭϬϬ�;Ϭ�Ͳ�ϭϬϬͿ Ϭ͕ϵϲϵ# Ͳ�Ϭ͕ϬϰϮ

Good Quality Blastocyt 
ZĂƚĞ�

ϳϯй Ϯϭ͕ϲй ϱ͕ϰй Ϭ͕ϵϯϯ* Ϭ͕ϬϬϵ

# <ƌƵƐŬĂů�tĂůůŝƐ�ƚĞƐƚ�*��ŚŝͲƐƋƵĂƌĞ�ƚĞƐƚ͘

Dwass-Steel-Critchlow-Fligner test pairwise comparisons
† ^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�ϭ�ĂŶĚ�Ϯ
‡ ^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�ϭ�ĂŶĚ�ϯ
$�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�Ϯ�ĂŶĚ�ϯ

@�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĐŽƌƌĞůĂƟŽŶ�Ăƚ�Ϭ͕Ϭϱ�ůĞǀĞů�;^ƉĞĂƌŵĂŶ Ɛ͛�ƌĂŶŬ�ĐŽƌƌĞůĂƟŽŶ�ƚĞƐƚͿ

# <ƌƵƐŬĂů�tĂůůŝƐ�ƚĞƐƚ͘�

Dwass-Steel-Critchlow-Fligner test pairwise comparisons
† ^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�ϭ�ĂŶĚ�Ϯ
‡ ^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�ϭ�ĂŶĚ�ϯ
$�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĚŝīĞƌĞŶĐĞ�ďĞƚǁĞĞŶ�'ƌŽƵƉ�Ϯ�ĂŶĚ�ϯ

@�^ƚĂƟƐƟĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ�ĐŽƌƌĞůĂƟŽŶ�Ăƚ�Ϭ͕Ϭϱ�ůĞǀĞů�;^ƉĞĂƌŵĂŶ Ɛ͛�ƌĂŶŬ�ĐŽƌƌĞůĂƟŽŶ�ƚĞƐƚͿ
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7KHUH� LV� D� SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� WKH� QXPEHU� RI� RRF\-

WHV�DQG� WKH�QXPEHU�RI�EHVW�TXDOLW\�HPEU\RV� ������)LQGLQJV�RI�
D�PHWD�DQDO\VLV�E\�9HUPH\�EJ�HW�DO��DOVR� UHYHDO� WKDW� WKHUH� LV�
D�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�WKH�QXPEHU�RI�RRF\WHV�DQG�WKH�
QXPEHU�RI�WRS�TXDOLW\�HPEU\RV��DOWKRXJK�WKHUH�LV�FRQVLGHUDEOH�
KHWHURJHQHLW\�EHWZHHQ�WKH�VWXGLHV�������,Q�WKLV�VWXG\��WKH�GLIIH-

UHQFH�EHWZHHQ�QXPEHU�RI�RRF\WHV�DQG�0��RRF\WH�UDWH�GLG�QRW�
DIIHFW� WKH�TXDOLW\�RI� WKH�FOHDYDJH�HPEU\RV�DQG�EODVWRF\W��:H�
WKLQN�WKDW�GXH�WR�LQVXI¿FLHQW�F\WRSODVPLF�PDWXUDWLRQ�RU�D�OLPLWHG�
QXPEHU�RI�FDVHV��KLJK�UDWHV�RI�PDWXUH�RRF\WHV�DQG�LQFUHDVLQJ�
RRFWH�QXPEHU�PD\�QRW�KDYH�DIIHFWHG�HPEU\R�TXDOLW\���

$QRWKHU�LPSRUWDQW�IDFWRU�LV�DJH�LQ�GHWHUPLQLQJ�IHUWLOLW\�SRWHQWLDO�
RI�ZRPHQ���)HUWLOLW\�GHFUHDVHV�ZLWK�DJH��FRUUHVSRQGLQJ�WR�WKH�
GHFUHDVH� LQ� WKH�TXDQWLW\�DQG�TXDOLW\�RI�RRF\WHV��7KH�IROOLFXODU�
GHSOHWLRQ� SDWWHUQ�� LQÀXHQWLDO� IDFWRUV�� WLPLQJ�� DQG�PHFKDQLVPV�
WKDW�GHWHUPLQH�ERWK�WKH�GHFUHDVLQJ�RRF\WH�QXPEHU�DQG�RRF\-

WH�TXDOLW\�DUH�QRW�IXOO\�XQGHUVWRRG�������6WXGLHV�KDYH�LQGLFDWHG�
WKDW�DGYDQFHG� IHPDOH�DJH� LQFUHDVHV� WKH�FKDQFH�RI� LPPDWXUH�
RRF\WH�UHFUXLWPHQW�LQ�$57�F\FOHV�������6LPLODU�WR�WKH�SUHYLRXV�
UHSRUWV��ZH�REVHUYHG�WKDW�ERWK�WKH�QXPEHU�RI�RRF\WHV�UHWULHYHG�
DQG�WKH�UDWLR�RI�0,,�RRF\WHV�LQ�WKH�FRKRUW�GHFUHDVHG�ZLWK�LQFUH-

DVLQJ�IHPDOH�DJH�

 

5HVXOWV�RI� WKH�FXUUHQW�VWXG\�DUH�FRQVLVWHQW�ZLWK�SUHYLRXV�VWX-

GLHV��LQVXI¿FLHQW�F\WRSODVPLF�PDWXUDWLRQ�RI�PHWDSKDVH���RRF\WH�
LQ�WKH�FRKRUW�DGYHUVHO\�DIIHFWV�RRF\WH�FRPSHWHQFH��SUHJQDQF\�
UDWHV��DQG�OLYH�ELUWKV�LQ�IUHVK�,9)�F\FOHV��,Q�FRQFOXVLRQ��ZH�PD\�
VXJJHVW�WKDW�HYDOXDWLQJ�RRF\WHV�RQ�WKH�EDVLV�RI�QXFOHDU�PDWX-

ULW\�ZLWKRXW�WDNLQJ�F\WRSODVPLF�PDWXUDWLRQ�LQWR�DFFRXQW�PD\�EH�
LQVXI¿FLHQW�WR�SUHGLFW�,9)�RXWFRPHV��)XUWKHU�UHVHDUFK�WR�GH¿QH�
QHZ�ELRPDUNHUV�WKDW�LGHQWL¿HV�WKH�RRF\WH�QXFOHDU�DQG�F\WRSODV-

PLF�PDWXUDWLRQ�SURFHVVHV�DQG�HYHQ�IRU�WHFKQLFDO�GHYHORSPHQWV�
WKDW�FRUUHFW�WKH�GLVUXSWLRQV�LV�QHHGHG�

��� +DDKU��7���(VWHYHV��6��&���+XPDLGDQ��3��������,QGLYLGX-

DOL]HG�FRQWUROOHG�RYDULDQ�VWLPXODWLRQ�LQ�H[SHFWHG�SRRU�UHVSRQ-

GHUV��DQ�XSGDWH��5HSURG�%LRO�(QGRFULQRO���������

��� %DNHU��9�/���%URZQ��0�%���/XNH��%���&RQUDG��.�3��������
$VVRFLDWLRQ�RI�QXPEHU�RI�UHWULHYHG�RRF\WHV�ZLWK�OLYH�ELUWK�UDWH�
DQG�ELUWK�ZHLJKW��DQ�DQDO\VLV�RI���������F\FOHV�RI�LQ�YLWUR�IHUWLOL-
]DWLRQ��)HUWLO��6WHULO����������±����H���

��� 9DQ�GHU�*DDVW��0�+���(LMNHPDQV��0�-��� YDQ�GHU�1HW��

-�%���GH�%RHU��(�-���%XUJHU��&�:���YDQ�/HHXZHQ��)�(���)DXVHU��
%�&���0DFNORQ��1�6��������2SWLPXP�QXPEHU�RI�RRF\WHV� IRU�D�
VXFFHVVIXO�¿UVW�,9)�WUHDWPHQW�F\FOH��5HSURG�%LRPHG�2QOLQH�����
���±�����

��� 9DOEXHQD��'���0DUWLQ�� -��� GH�3DEOR�� -�/���5HPRKL�� -���
3HOOLFHU��$���6LPRQ��&���������,QFUHDVLQJ�OHYHOV�RI�HVWUDGLRO�DUH�
GHOHWHULRXV�WR�HPEU\RQLF�LPSODQWDWLRQ�EHFDXVH�WKH\�GLUHFWO\�DI-
IHFW�WKH�HPEU\R��)HUWLO��6WHULO���������±�����

��� 6HVK� .DPDO� 6XQNDUD�� 9LYLDQ� 5LWWHQEHUJ�� 1LFN� 5D-

LQH�)HQQLQJ�� 6LODGLW\D� %KDWWDFKDU\D�� -DYLHU� =DPRUD�� DQG�$UUL�
&RRPDUDVDP\��������$VVRFLDWLRQ�EHWZHHQ�WKH�QXPEHU�RI�HJJV�
DQG�OLYH�ELUWK�LQ�,9)�WUHDWPHQW��DQ�DQDO\VLV�RI���������WUHDWPHQW�
F\FOHV��+XPDQ�5HSURGXFWLRQ�9RO�����1R���SS������±�����

��� /DZ�<-��=KDQJ�1���.ROLELDQDNLV�(0��&RVWHOOR�0)��.HO-
OHU�(��&KDPEHUV�*0�HW�DOO���,V�WKHUH�DQ�RSWLPDO�QXPEHU�RI�RR-

F\WHV�UHWULHYHG�DW�ZKLFK�OLYH�ELUWK�UDWHV�RU�FXPXODWLYH�OLYH�ELUWK�
UDWHV� SHU� DVSLUDWLRQ� DUH� PD[LPL]HG� DIWHU�$57"�$� V\VWHPDWLF�
UHYLHZ��5HSURG�%LRPHG�2QOLQH��������������������

��� 5XEÕQR��3���9ÕJDQR��3���/XGGÕ��$��	�3ÕRPERQÕ��3��������
7KH�,&6,�SURFHGXUH�IURP�SDVW�WR�IXWXUH��D�V\VWHPDWLF�UHYLHZ�RI�
WKH�PRUH�FRQWURYHUVLDO�DVSHFWV��+XPDQ�5HSURGXFWLRQ�8SGDWH��
������������

��� %HDOO��6���%UHQQHU��&���6HJDUV��-��������2RF\WH�PDWX-

UDWLRQ�IDLOXUH��$�V\QGURPH�RI�EDG�HJJV��)HUWLOLW\�DQG�6WHULOLW\������
����±�����

��� $YFL� %��� .DVDSRJOX�� ,��� &DNLU� &���2]ED\��$���$WD�� %���
8QFX��*��������)HUWLOLVDWLRQ�DQG�HDUO\�HPEU\RQLF�GHYHORSPHQW�
RI�LPPDWXUH�DQG�UHVFXH�LQ�YLWUR�PDWXUHG�VLEOLQJ�RRF\WHV��+XP�
)HUWLO��&DPE���-DQ���������

���� +DOYDHL�� ,���$OL�.KDOLOL��0���5D]L��0��+���1RWWROD��6��$��
������7KH�HIIHFW�RI�LPPDWXUH�RRF\WHV�TXDQWLW\�RQ�WKH�UDWHV�RI�
RRF\WHV�PDWXULW\�DQG�PRUSKRORJ\��IHUWLOL]DWLRQ��DQG�HPEU\R�GH-

YHORSPHQW�LQ�,&6,�F\FOHV��-�$VVLVW�5HSURG�*HQHW�������������

���� /XQD�0DR��+DQJ\LQJ�/RX��<L\XQ�/RX��1LQJ�:DQJ��)DQ�
-LQ��������%HKDYLRXU�RI�F\WRSODVPLF�RUJDQHOOHV�DQG�F\WRVNHOH-

WRQ�GXULQJ�RRF\WH�PDWXUDWLRQ�5HSURGXFWLYH�%LR0HGLFLQH�2QOLQH�
�������±����

���� 6HQ��$���&DLD]]D��)��������2RF\WH�PDWXUDWLRQ��D�VWRU\�
RI�DUUHVW�DQG�UHOHDVH��)URQW�%LRVFL��6FKRO�(G�������������

���� $OHVVDQGUD�3��� �0RKDPDG� ,���'HUHN�.��� 6WHSKHQ�&���
=HY� 5��� *LDQSLHUR� '�� 3DOHUPR�� ������ +LJK� SURSRUWLRQ� RI� LP-

PDWXUH�RRF\WHV�LQ�D�FRKRUW�UHGXFHV�IHUWLOL]DWLRQ��HPEU\R�GHYH-

ORSPHQW��SUHJQDQF\�DQG�OLYH�ELUWK�UDWHV�IROORZLQJ�,&6,�5HSURG�
%LRPHG�2QOLQH�2FW���������������

5(68/765()(5(1&(6
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���� 5HLFKPDQ��'��(���3ROLWFK��-���*LQVEXUJ��(��6���5DFRZV-

N\��&��������([WHQGHG�LQ�YLWUR�PDWXUDWLRQ�RI�LPPDWXUH�RRF\WHV�
IURP� VWLPXODWHG� F\FOHV�� DQ� DQDO\VLV� RI� IHUWLOL]DWLRQ� SRWHQWLDO��
HPEU\R� GHYHORSPHQW�� DQG� UHSURGXFWLYH� RXWFRPHV�� -� $VVLVW�
5HSURG�*HQHW�������������

���� (6+5(� 6SHFLDO� ,QWHUHVW� *URXS� RI� (PEU\RORJ\� DQG�
$OSKD�6FLHQWLVWV� LQ�5HSURGXFWLYH�0HGLFLQH��������7KH�9LHQQD�
FRQVHQVXV�� UHSRUW� RI� DQ� H[SHUW�PHHWLQJ� RQ� WKH� GHYHORSPHQW�
RI�DUW�ODERUDWRU\�SHUIRUPDQFH�LQGLFDWRUV��+XPDQ�5HSURGXFWLRQ�
2SHQ��SS���±���

���� 7HVDULN� -���*UHFR�(�� ������7KH�SUREDELOLW\� RI� DEQRU-
PDO�SUHLPSODQWDWLRQ�GHYHORSPHQW�FDQ�EH�SUHGLFWHG�E\�D�VLQJ-

OH�VWDWLF�REVHUYDWLRQ�RQ�SURQXFOHDU�VWDJH�PRUSKRORJ\��+XPDQ�
5HSURGXFWLRQ����������������

���� $OSKD�6FLHQWLVWV�LQ�5HSURGXFWLYH�0HGLFLQH�DQG�(6+-

5(�6SHFLDO� ,QWHUHVW�*URXS�RI�(PEU\RORJ\��������7KH�,VWDQEXO�
FRQVHQVXV� ZRUNVKRS� RQ� HPEU\R� DVVHVVPHQW�� SURFHHGLQJV�
RI�DQ�H[SHUW�PHHWLQJ��+XPDQ�5HSURGXFWLRQ��9RO�����1R���SS��
����±�����������

���� %DF]NRZVNL�7��.XU]DZD�5��*áDERZVNL�:��0HWKRGV�RI�
HPEU\R�VFRULQJ�LQ�LQ�YLWUR�IHUWLOL]DWLRQ��5HSURG�%LRO���������±���

���� 0LWZDOO\�� 0�)��� %KDNRR�� +�6��� &ULFNDUG�� .��� 6XOOLYDQ��
0�:���%DWW��5�(���<HK��-��������(VWUDGLRO�SURGXFWLRQ�GXULQJ�FRQW-
UROOHG�RYDULDQ�K\SHUVWLPXODWLRQ�FRUUHODWHV�ZLWK�WUHDWPHQW�RXWFR-

PH�LQ�ZRPHQ�XQGHUJRLQJ�LQ�YLWUR�IHUWLOL]DWLRQ±HPEU\R�WUDQVIHU��
)HUWLOLW\�DQG�VWHULOLW\���������±����

���� .RN��-�'���/RRPDQ��&�:���:HLPD��6�0���7H�9HOGH��(�5��
������$�KLJK�QXPEHU�RI�RRF\WHV�REWDLQHG�DIWHU�RYDULDQ�K\SHUV-

WLPXODWLRQ�IRU�LQ�YLWUR�IHUWLOL]DWLRQ�RU�LQWUDF\WRSODVPLF�VSHUP�LQ-

MHFWLRQ� LV�QRW�DVVRFLDWHG�ZLWK�GHFUHDVHG�SUHJQDQF\�RXWFRPH��
)HUWLOLW\�6WHULOLW\���������±���

���� )DWHPL�� +�0��� 'RRG\�� .��� *ULHVLQJHU�� *���:LWMHV�� +���
0DQQDHUWV��%��������+LJK�RYDULDQ� UHVSRQVH�GRHV�QRW� MHRSDU-
GL]H�RQJRLQJ�SUHJQDQF\�UDWHV�DQG�LQFUHDVHV�FXPXODWLYH�SUHJ-

QDQF\�UDWHV�LQ�D�*Q5+�DQWDJRQLVW�SURWRFRO��+XPDQ�5HSURGXF-

WLRQ���������±����

���� %ULJJV��5���.RYDFV��*���0DFODFKODQ��9���0RWWHUDP��&���
%DNHU��+�:��������&DQ�\RX�HYHU�FROOHFW�WRR�PDQ\�RRF\WHV"�+X-

PDQ�5HSURGXFWLRQ�������±���

���� 9HQHWLV��&���.ROLELDQDNLV��(���%RVGRX��-���7DUODW]LV��%��
������3URJHVWHURQH�HOHYDWLRQ�DQG�SUREDELOLW\�RI�SUHJQDQF\�DI-
WHU�,9)��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV�RI�RYHU��������
F\FOHV��+XPDQ�5HSURGXFWLRQ�8SGDWH��������±����

���� &RQWL�� 0��� )UDQFLRVL�� )�� ������ $FTXLVLWLRQ� RI� RRF\WH�

FRPSHWHQFH�WR�GHYHORS�DV�DQ�HPEU\R��LQWHJUDWHG�QXFOHDU�DQG�
F\WRSODVPLF� HYHQWV�� +XPDQ� 5HSURGXFWLRQ� 8SGDWH�� ���� ����
����

���� 5HDGHU��.��/���6WDQWRQ��-��$��/���-XHQJHO��-��/��������
7KH�5ROH�RI�2RF\WH�2UJDQHOOHV�LQ�'HWHUPLQLQJ�'HYHORSPHQWDO�
&RPSHWHQFH��%LRORJ\��%DVHO���6HS������������

���� 6DWKDQDQWKDQ��$�+���6HOYDUDM��.���*LULMDVKDQNDU��0�/���
*DQHVK��9���6HOYDUDM��3���7URXQVRQ��$�2��������)URP�RRJRQLD�
WR�PDWXUH�RRF\WHV��,QDFWLYDWLRQ�RI�WKH�PDWHUQDO�FHQWURVRPH�LQ�
KXPDQV��0LFURVF��5HV��7HFK����������±����

���� $UUR\R��$���.LP��%���<HK��-��������/XWHLQL]LQJ�+RUPRQH�
$FWLRQ�LQ�+XPDQ�2RF\WH�0DWXUDWLRQ�DQG�4XDOLW\��6LJQDOLQJ�3DW-
KZD\V��5HJXODWLRQ��DQG�&OLQLFDO�,PSDFW��5HSURGXFWLYH�6FLHQFHV�
��������������

���� /LYLD�=��<DQH]��-LQQXR�+DQ��%DUU\�%��%HKU��5HQHH�$��
5HLMR�3HUD��'DYLG�%��&DPDULOOR��������+XPDQ�RRF\WH�GHYHORS-

PHQWDO� SRWHQWLDO� LV� SUHGLFWHG� E\�PHFKDQLFDO� SURSHUWLHV�ZLWKLQ�
KRXUV�DIWHU�IHUWLOL]DWLRQ�1DWXUH�&RPPXQLFDWLRQV�'2,����������
1FRPPV����������

���� %DODNLHU�� +��� 6RMHFNL�� $��� 0RWDPHGL�� *��� /LEUDFK�� &��
������7LPH�GHSHQGHQW�FDSDELOLW\�RI�KXPDQ�RRF\WHV�IRU�DFWLYD-

WLRQ�DQG�SURQXFOHDU�IRUPDWLRQ�GXULQJ�PHWDSKDVH�,,�DUUHVW��+XP�
5HSURG������������

���� /DEDUWD��(���%RVFK��(���0HUFDGHU��$���$ODPD��3���0D-

WHX�� (��� 3HOOLFHU�� $�� ������ $� +LJKHU� 2YDULDQ� 5HVSRQVH� DIWHU�
6WLPXODWLRQ�IRU� ,9)�,V�5HODWHG�WR�D�+LJKHU�1XPEHU�RI�(XSORLG�
(PEU\RV��%LRPHG��5HV��,QW���������������

���� 9HUPH\�%*��&KXD�6-��=DIDUPDQG�0+��:DQJ�5��/RQ-

JREDUGL� 6��&RWWHOO� (�� %HFNHUV� )��0RO� %:��9HQHWLV�&$��'¶+R-

RJKH������� � ,V� WKHUH�DQ�DVVRFLDWLRQ�EHWZHHQ�RRF\WH�QXPEHU�
DQG� HPEU\R� TXDOLW\"�$� V\VWHPDWLF� UHYLHZ�DQG�PHWD�DQDO\VLV��
7�5HSURG�%LRPHG�2QOLQH��1RY���������������

���� 9ROOHQKRYHQ�%��+XQW�6��2YDULDQ�DJHLQJ�DQG� WKH� LP-

SDFW�RQ�IHPDOH�IHUWLOLW\��)����5HVHDUFK�����)����)DFXOW\�5HY��
����������
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*HEHOLNWH�(SLOHSVL�YH�$QWLHSLOHSWLN�7HGDYLQLQ�$QQH�YH�<HQLGRáDQ��]HULQH�(WNLVL
7KH�,PSDFW�RI�(SLOHSV\�DQG�$QWLHSOHSWLF�7KHUDS\�LQ�3UHJQDQF\�RQ�0RWKHU�DQG�1HZERUQ

DİLAY KARADEMİR  1

İLKİN SEDA CAN  1

İREM KÜÇÜKYILDIZ  1

MUSTAFA KARADEMİR  2

ESRA GÜLTÜRK   3

NAZAN YURTCU  1

Orcid ID:0000-0002-9813-4255

Orcid ID:0000-0002-2029-7281

Orcid ID:0000-0002-6604-0713
Orcid ID:0000-0002-0734-9040

Orcid ID:0000-0003-0978-3091

Orcid ID:0000-0003-4725-043X

1 Sivas Cumhuriyet Üniversitesi Tıp Fakültesi Kadın Hastalıkları ve Doğum Anabilim Dalı, Sivas      
2 Sivas Cumhuriyet Üniversitesi Tıp Fakültesi Beyin ve Sinir Cerrahisi Anabilim Dalı, Sivas      
3 Sivas Cumhuriyet Üniversitesi Tıp Fakültesi Biyoistatistik Anabilim Dalı, Sivas

ÖZ

$PDo��%X�oDOÕúPDGD�DPDo�HSLOHSVL�WDQÕVÕ�DOPÕú�YH�DQWLHSLOHSWLN�LODo��$(ø��NXOODQDQ�
JHEHOHUGH� � HSLOHSVL� KDVWDOÕ÷ÕQÕQ� YH� X\JXODQDQ� DQWLHSLOHSWLN� WHGDYL� SURWRNRO�Q�Q��
DQQH��IHW�V�YH�\HQLGR÷DQ��]HULQH�HWNLVLQLQ�GH÷HUOHQGLULOPHVLGLU�

*HUHo�YH�<|QWHPOHU��6LYDV�&XPKXUL\HW�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.DGÕQ�+DVWDOÕN-
ODUÕ�YH�'R÷XP�.OLQL÷L¶QGH������������WDULKOHUL�DUDVÕQGD�JHEHOLN�WDNLSOHUL�\DSÕODQ�YH��
HSLOHSVL�WDQÕVÕ�DODQ����JHEH�oDOÕúPD\D�GDKLO�HGLOGL��*HEHOHULQ�\DúÕ��JHEHOLN�VD\ÕVÕ��
GR÷XP�VD\ÕVÕ��HSLOHSVL�WDQÕ�\DúÕ��EHGHQ�NLWOH�LQGHNVL��%.ø����JHEHOLNWH�VLJDUD�NXOOD-

QÕPÕ��JHEHOLN�|QFHVL�Q|URORML�NRQWURO�QH�JLGLS�JLWPHGLNOHUL��JHEHOLN�ER\XQFD�J|U�OHQ�
Q|EHWOHULQ�W�U���KDQJL�WULPHVWHUGH�Q|EHW�JHoLULOGL÷L�YH�VÕNOÕ÷Õ��JHEHOLN�V�UHFLQGH�NXO-
ODQGÕNODUÕ�$(ø¶ODU�YH�WHGDYL�SURWRNROOHUL��JHEHOLNWH�IROLN�DVLW�NXOODQÕPÕ�GH÷HUOHQGLULOGL��
dDOÕúPD\D�DOÕQDQ�JHEHOHUGH�WDNLSOHUL�VÕUDVÕQGD�RUWD\D�oÕNDQ�REVWHWULN�NRPSOLNDV\RQ-

ODU�YH��GR÷XP�KDIWDODUÕ�ND\GHGLOGL��<HQLGR÷DQ��������GN��$SJDU�VNRUODUÕ��IHWDO�PDOIRU-
PDV\RQODU�YH�IHWDO�GLVWUHV�JLEL�HUNHQ�QHRQDWDO�VRUXQODU�GH÷HUOHQGLULOGL�

%XOJXODU��<DúODUÕQ�RUWDQFD�GH÷HUL������������RODUDN�EXOXQPXúWXU��*HEHOLN�VD\ÕVÕQÕQ�
RUWDQFDVÕ��� �����¶GLU��'R÷XP�VD\ÕVÕQÕQ�RUWDQFDVÕ��� �����¶GÕU��dDOÕúPD\D�DOÕQDQ�ND-

GÕQODUÕQ�HSLOHSVL�WDQÕ��\DúODUÕQÕQ�RUWDODPDVÕ�LVH����������¶WLU��+DVWDODUÕQ�����������¶��
JHQHUDOL]H����������¶VL�SDUVL\HO�Q|EHW�JHoLUPLúWLU������������¶X�LVH�JHEHOLN�V�UHFLQGH�
Q|EHW�JHoLUPHPLúWLU��*HEHOLN� WDNLEL�ER\XQFD�NRPSOLNDV\RQ�JHOLúHQOHULQ�RUWDODPDVÕ�
��������JHOLúPH\HQOHULQ�RUWDODPDVÕ��������EXOXQPXúWXU��+DPLOHOLNWH�WULPHVWHUOHUGH�
JHoLULOHQ�Q|EHW�VD\ÕVÕ�LOH����GDNLND�$SJDU�VNRUX�DUDVÕQGD�LVWDWLVWLNVHO�IDUNOÕOÕN�YDUGÕU�
�S��������+DPLOHOLNWH�NDGÕQODUÕQ�Q|EHW�JHoLUPH�VÕNOÕ÷Õ�LOH�EHEHNOHUGH����GDNLND�$S-

JDU�GH÷HUL�DUDVÕQGD�WHUV�\|QGH�]D\ÕI�DQODPOÕ�G�]H\GH�LOLúNL�VDSWDQPÕúWÕU��U ��������
S ��������6SHDUPDQ�&RUUHODWLRQ�WHVW��Į ������

6RQXo��%X�ROJXODUÕQ�WDNLEL�GHQH\LPOL�REVWHWULV\HQ�YH�Q|URORJ�WDUDIÕQGDQ�\DSÕOPDOÕ-
GÕU��0�PN�QVH�HSLOHSVL� WHGDYLVLQGH�PRQRWHUDSL�X\JXODQPDOÕ�YH�SUHNRQVHSVL\RQHO 
GDQÕúPDQOÕN�YHULOPHOLGLU�

$QDKWDU�NHOLPHOHU��(SLOHSVL��JHEHOLN��PRQRWHUDSL��\HQLGR÷DQ

$%675$&7

$LP��7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�HYDOXDWH�WKH�HIIHFW�RI�HSLOHSV\�GLVHDVH�DQG�WKH�DQ-

WLHSLOHSWLF�WUHDWPHQW�SURWRFRO�RQ�WKH�PRWKHU��IHWXV�DQG�QHZERUQ�LQ�SUHJQDQW�ZRPHQ��
GLDJQRVHG�ZLWK�HSLOHSV\�DQG�WDNLQJ�DQWLHSLOHSWLF�GUXJV���$('�

0DWHULDOV�DQG�0HWKRG�����SUHJQDQW�ZRPHQ�ZKR�ZHUH� IROORZHG�XS�DW�6LYDV�&XP-

KXUL\HW�8QLYHUVLW\�)DFXOW\�RI�0HGLFLQH��'HSDUWPHQW�RI�2EVWHWULFV�DQG�*\QHFRORJ\�
EHWZHHQ������DQG������DQG�GLDJQRVHG�ZLWK�HSLOHSV\�ZHUH� LQFOXGHG� LQ� WKH�VWXG\��
$JH�RI�SUHJQDQW�ZRPHQ��QXPEHU�RI�SUHJQDQFLHV��QXPEHU�RI�ELUWKV��DJH�DW�GLDJQRVLV�
RI�HSLOHSV\��ERG\�PDVV�LQGH[��%0,���VPRNLQJ�GXULQJ�SUHJQDQF\��ZKHWKHU�WKH\�ZHQW�
WR� QHXURORJ\� FRQWURO� EHIRUH� SUHJQDQF\�� W\SH� RI� VHL]XUHV� GXULQJ� SUHJQDQF\�� VHL]X-

UHV�LQ�ZKLFK�WULPHVWHU�DQG�IUHTXHQF\��$('¶V�XVHG�GXULQJ�SUHJQDQF\�DQG�WUHDWPHQW�
SURWRFROV��IROLF�DFLG�XVH�LQ�SUHJQDQF\�ZHUH�HYDOXDWHG��2EVWHWULF�FRPSOLFDWLRQV�WKDW�
RFFXUUHG�GXULQJ�WKH�IROORZ�XS�RI�WKH�SUHJQDQW�ZRPHQ�LQFOXGHG�LQ�WKH�VWXG\�DQG�WKH�
ZHHNV�RI�GHOLYHU\�ZHUH�UHFRUGHG��1HZERUQ�������PLQ��(DUO\�QHRQDWDO�SUREOHPV�VXFK�
DV�$SJDU�VFRUHV��IHWDO�PDOIRUPDWLRQV�DQG�IHWDO�GLVWUHVV�ZHUH�HYDOXDWHG�

5HVXOWV��7KH�PHGLDQ�DJH�ZDV�IRXQG�WR�EH�������������7KH�PHGLDQ�QXPEHU�RI�SUHJ-

QDQFLHV�LV����������7KH�PHGLDQ�RI�WKH�QXPEHU�RI�ELUWKV�LV����������7KH�DYHUDJH�DJH�
RI�HSLOHSV\�GLDJQRVLV�RI�WKH�ZRPHQ�LQFOXGHG�LQ�WKH�VWXG\�ZDV������������7KLUW\�IRXU�
��������RI�WKH�SDWLHQWV�KDG�JHQHUDOL]HG�DQG����������SDUWLDO�VHL]XUHV�������������RI�
WKHP�GLG�QRW�KDYH�VHL]XUHV�GXULQJ�SUHJQDQF\��7KH�DYHUDJH�RI�WKRVH�ZKR�GHYHORSHG�
FRPSOLFDWLRQV�GXULQJ�SUHJQDQF\�IROORZ�XS�ZDV��������DQG�WKH�DYHUDJH�RI�WKRVH�ZKR�
GLG�QRW�GHYHORS�ZDV��������7KHUH� LV�D�VWDWLVWLFDO�GLIIHUHQFH�EHWZHHQ� WKH�QXPEHU�
RI�VHL]XUHV�LQ�WULPHVWHUV�RI�SUHJQDQF\�DQG�WKH��VW�PLQXWH�$SJDU�VFRUH��S��������$�
ZHDNO\�VLJQL¿FDQW�LQYHUVH�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�WKH�IUHTXHQF\�RI�VHL]XUHV�
LQ�ZRPHQ�GXULQJ�SUHJQDQF\�DQG� WKH��VW�PLQXWH�$SJDU� YDOXH� LQ� LQIDQWV� �U ��������
S ��������6SHDUPDQ�&RUUHODWLRQ�WHVW��Į ������

&RQFOXVLRQ��7KHVH�FDVHV�VKRXOG�EH�IROORZHG�XS�E\�DQ�H[SHULHQFHG�REVWHWULFLDQ�DQG�
QHXURORJLVW��,I�SRVVLEOH��PRQRWKHUDS\�VKRXOG�EH�DSSOLHG�LQ�WKH�WUHDWPHQW�RI�HSLOHSV\�
DQG�SUHFRQFHSWLRQDO�FRXQVHOLQJ�VKRXOG�EH�JLYHQ�

.H\ZRUGV��3UHJQDQF\��HSLOHSV\��PRQRWKHUDS\��QHZERUQ

6RUXPOX�<D]DU��&RUUHVSRQGLQJ�$XWKRU��'LOD\�.DUDGHPLU
$GUHV�6LYDV�&XPKXUL\HW�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�'HNDQOÕ÷Õ�.DGÕQ�+DVWDOÕNODUÕ�YH�'R÷XP�$QDELOLP�'DOÕ��6LYDV�0HUNH]
(�PDLO��GU�GLOD\NDUDGHPLU#JPDLO�FRP

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH

%DúYXUX�WDULKL�������������
.DEXO�WDULKL�������������

ø'

ø'

ø'

ø'

ø'

ø'

ø'

-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÖS�'HUJLVL
7KH�-RXUQDO�RI�*\QHFRORJ\���2EVWHWULFV�DQG�1HRQDWRORJ\

DOI: 10.38136/jgon.1005697
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0$7(5<$/�9(�0(72'

*ø5øù

(SLOHSVL��NRUWLNDO�Q|URQODUGDNL�DQL��WHNUDUOD\ÕFÕ��QRUPDO�ROPD\DQ�
YH�DúÕUÕ�HOHNWULNVHO�X\DUÕP�VRQXFX�EHNOHQPHGLN�]DPDQGD�RUWD-

\D� oÕNDQ�� Q|EHWOHUOH� NDUDNWHUL]H� GUDPDWLN� ELU� KDVWDOÕNWÕU� �������
'�Q\DGD����PLO\RQ�HSLOHSVL�KDVWDOÕ÷ÕQD�VDKLS�NDGÕQÕQ�GR÷XU-
JDQ� oD÷GD� ROGX÷X� ELOLQPHNWHGLU� ����� *HEHOL÷L� NRPSOLNH� KDOH�
JHWLUHELOHQ� EX� GXUXP�� KHP�DQQH�KHP�GH� IHW�V� YH� \HQLGR÷DQ�
DoÕVÕQGDQ�\DúDPVDO�VRUXQODUD�QHGHQ�RODELOPHNWHGLU���7�P�G�Q-

\DGD��JHEHOLNWH�L]OHQHQ�HSLOHSVL�SUHYDODQVÕ�����������DUDVÕQGD�
UDSRU�HGLOPLúWLU�������

(SLOHSVL� WHGDYLVLQGHNL� J�QFHO� JHOLúPHOHU�� HSLOHSVL� KDVWDOÕ÷Õ\OD�
\DúDPÕQD�GHYDP�HGHQ�ELUoRN� NDGÕQÕQ� oRFXN� VDKLEL� ROPDVÕQD�
LPNDQ�WDQÕPDNWDGÕU��$QFDN�JHQHO�SRS�ODV\RQD�NÕ\DVOD�DQWLHSL-
OHSWLN�LODo���$(ø��NXOODQDQ�NDGÕQODUÕQ�WHUDWRMHQLN�YH�Q|URJHOLúLP-

VHO�RODUDN�GL÷HU�JHEHOHUH�NÕ\DVOD�GDKD�ID]OD�ULVN�DOWÕQGD�ROGX÷X�
J|VWHULOPLúWLU��(SLOHSWLN�JHEHOLNOHULQ��G�ú�N�D÷ÕUOÕNOÕ�EHEHN��LQWUD-

XWHULQ�JHOLúPH�JHULOL÷L��JHVWDV\RQHO�KLSHUWDQVL\RQ��SUHHNODPSVL��
JHEHOLNWH�NDQDPD��HUNHQ�PHPEUDQ�U�SW�U��JLEL�GXUXPODUOD�GD�
NRPSOLNH�RODELOGL÷LQL�J|VWHUHQ�oDOÕúPDODU�GD�YDUGÕU��������

$(ø�WHGDYLVL�DODQ�JHEHOHUGH�PRQRWHUDSL��7HN�DQWLHSLOHSWLN�LODo��
DODQ�YH�KLo�Q|EHW�JHoLUPH\HQOHUGH�EHEHNWH�ROXúDELOHFHN�]DUD-

UÕQ�HQ�G�ú�N�ROGX÷X�ELOGLULOPLúWLU��D\UÕFD�SROLWHUDSL��%LUGHQ�ID]OD�
DQWLHSLOHSWLN� LODo�NRPELQDV\RQX��DODQ�YH�EXQD� UD÷PHQ�ELUGHQ�
oRN�Q|EHW�JHoLUHQ�DQQHOHULQ�EHEHNOHULQGHNL�JHOLúHQ�PDOIRUPDV-

\RQODUÕQ�GL÷HUOHULQGHQ�GDKD�ID]OD�ROGX÷XQX�J|VWHUHQ�oDOÕúPDODU�
PHYFXWWXU� �����%XQXQOD�ELUOLNWH�J�QFHO�oDOÕúPDODUGD�NXOODQÕODQ�
LODo�VD\ÕVÕQGDQ�]L\DGH��SROLWHUDSL\H�HNOHQHQ�VRG\XP�YDOSURDG�
YH� WRSLUDPDG� JLEL� LODoODUÕQ� DQD� NRQMHQLWDO� PDOIRUPDV\RQODUÕQ�
DVÕO�QHGHQL�ROGX÷X��]HULQGH�GXUXOPDNWDGÕU������

*HEHOLNWH�Q|EHW�VÕNOÕ÷Õ�LOH�LOJLOL�OLWHUDW�UGH�YHULOHU�IDUNOÕOÕN�J|VWHU-
VH�GH�NDGÕQODUÕQ������¶VLQGH�JHEHOLN�V�UHVLQFH�HSLOHSWLN�Q|EHW-
OHUGH�D]DOPD�ROGX÷X�������¶LQGH�Q|EHW�VÕNOÕ÷ÕQGD�DUWÕú�ROGX÷X��
�����¶VLQGH�LVH�KLoELU�GH÷LúLNOLN�ROPDGÕ÷Õ�ELOGLULOPLúWLU������*HEH�
NDOPDGDQ���\ÕO�|QFHVLQH�NDGDU�Q|EHW�JHoLUPH\HQOHULQ�JHEHOLN�
V�UHFLQGH������YH��GDKD�D]�Q|EHW�JHoLUGL÷L��Q|EHWOHULQ�JHEHOLN�
VÕUDVÕQGD�HQ�VÕN�GR÷XP�DQÕQGD�JHoLULOGL÷L�J|VWHULOPLúWLU��$\UÕFD�
JHEHOLN�VÕUDVÕQGD�JHoLULOHQ�KHU�Q|EHWLQ�GH�DQQH�YH�EHEHN�DoÕ-
VÕQGDQ�ULVN�ROXúWXUGX÷X�GD�ELOLQPHNWHGLU������

*HEHOLN� VÕUDVÕQGD� JHoLULOHQ� NRQWUROV�]� WRQLN�NORQLN� Q|EHWOHULQ��
IHWDO�EUDGLNDUGL��DV¿NVL��G�ú�N����GDNLND�$SJDU�VNRUX�KDWWD�IHWDO�
|O�P�JLEL�NRPSOLNDV\RQODUD�QHGHQ�RODELOGL÷L�J|VWHULOPLú��VH]DU-
\HQ�GR÷XP�RUDQODUÕQÕ�GD�DUWÕUGÕ÷Õ�EHOLUWLOPLúWLU���������

(SLOHSVL\H� ED÷OÕ� JHOLúHELOHFHN�PDWHUQDO� � YH� IHWDO� � NRPSOLNDV-

\RQODUÕ� HQJHOOH\HELOPHN� YH\D� D]DOWDELOPHN� LoLQ� JHEH� DGD\ODUÕ�
NRQVHSVL\RQGDQ� |QFH� L\LFH� � GH÷HUOHQGLULOPHOL�� NLúL\H� YX\JXQ�
DQWLHSLOHSWLN� WHGDYL� SURWRNRO�� YH� � GR]X� EHOLUOHQPHOLGLU�� 5&2*�
�5R\DO�&ROOHJH�RI�2EVWHWULFLDQV�DQG�*\QDHFRORJLVWV��WDUDIÕQGDQ�
����¶GD�\D\ÕQODQDQ�NÕODYX]GD�JHEHOLN�|QFHVL���PJ���J�Q�IROLN�
DVLW� DOÕPÕQÕQ��$(ø� LOH� LOLúNLOL� ELOLúVHO� ER]XNOXN� ULVNLQL� D]DOWPDGD�
\DUGÕPFÕ�RODELOHFH÷L�ELOGLULOPLúWLU����������

%X�oDOÕúPDPÕ]GDNL��DPDo��HSLOHSVL�WDQÕVÕ�DOPÕú�YH�$(ø�NXOODQDQ�
JHEHOHUGH��HSLOHSVL�KDVWDOÕ÷ÕQÕQ�YH�X\JXODQDQ�DQWLHSLOHSWLN�WH-

GDYL�SURWRNRO�Q�Q��DQQH��IHW�V�YH�\HQLGR÷DQ��]HULQH�HWNLVLQLQ�
GH÷HUOHQGLULOPHVLGLU�

6LYDV�&XPKXUL\HW�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.DGÕQ�+DVWDOÕNODUÕ�
YH�'R÷XP�.OLQL÷L¶QGH������������WDULKOHUL�DUDVÕQGD�JHEHOLN�WD-

NLSOHUL� \DSÕODQ�YH� �HSLOHSVL� WDQÕVÕ�DODQ�YH�G�]HQOL�DQWLHSLOHSWLN�
WHGDYL�DODQ����JHEH�oDOÕúPD\D�GDKLO�HGLOGL��dDOÕúPD�LOH�LOJLOL�HWLN�
NXUXO�RQD\Õ�&XPKXUL\HW�hQLYHUVLWHVL�*LULúLPVHO�2OPD\DQ�.OLQLN�
$UDúWÕUPDODU�(WLN�NXUXOXQGDQ�DOÕQGÕ�������������WDULK�YH������
������VD\ÕOÕ�HWLN�NXUXO�RQD\Õ���+DVWDODUD�DLW�YHULOHU�KDVWDQH�DUúL-
YLQGH�\HU�DODQ�KDVWD�GRV\D�ND\ÕWODUÕQGDQ�VD÷ODQGÕ��(NVLN�YHULOHUL�
RODQ�KDVWDODUD�WHOHIRQOD�XODúÕODUDN�YHULOHU�WDPDPODQGÕ��

(SLOHSVL� WDQÕVÕ� ROXS� GD� G�]HQOL� LODo� NXOODQPD\DQODU�� Q|EHWOHUL�
NRPSOLNH� HGHELOHFHN� VLVWHPLN� KDVWDOÕ÷Õ� RODQODU� YH� SVLNL\DWULN�
KDVWDOÕN� QHGHQL\OH� LODo� NXOODQDQ�JHEHOHU� oDOÕúPD\D�GDKLO� HGLO-
PHGL��

*HEHOHULQ�\DúÕ��JHEHOLN�VD\ÕVÕ��GR÷XP�VD\ÕVÕ��HSLOHSVL�WDQÕ�\DúÕ��
EHGHQ� NLWOH� LQGHNVL� �%.ø��� JHEHOLNWH� VLJDUD� NXOODQÕPÕ�� JHEHOLN�
|QFHVL� Q|URORML� NRQWURO�QH�JLGLS� JLWPHGLNOHUL�� JHEHOLN� ER\XQFD�
J|U�OHQ�Q|EHWOHULQ� W�U���KDQJL� WULPHVWHUGH�Q|EHW�JHoLULOGL÷L� YH�
VÕNOÕ÷Õ��JHEHOLN�V�UHFLQGH�NXOODQGÕNODUÕ�$(ø¶ODU�YH� WHGDYL�SURWR-

NROOHUL�� JHEHOLNWH� IROLN� DVLW� NXOODQÕPÕ� GH÷HUOHQGLULOGL�� dDOÕúPD-

\D� DOÕQDQ� JHEHOHUGH� WDNLSOHUL� VÕUDVÕQGD� RUWD\D� oÕNDQ� REVWHWULN�
NRPSOLNDV\RQODU�� LQWUDXWHULQ� JHOLúPH� JHULOL÷L�� LQWUDXWHULQ� |O�P��
GR÷XPXQ�QRUPDO�VSRQWDQ�YDMLQDO�GR÷XP�YH\D�VH]DU\HQOH�JHU-
oHNOHúWLULOPHVL�YH��GR÷XP�KDIWDODUÕ�ND\GHGLOGL��<HQLGR÷DQ��������
GN��$SJDU� VNRUODUÕ�� IHWDO�PDOIRUPDV\RQODU� YH� IHWDO� GLVWUHV� JLEL�
HUNHQ� QHRQDWDO� VRUXQODU� GH÷HUOHQGLULOGL�� ���� KDIWDGDQ� |QFHNL�
GR÷XPODU�HUNHQ�GR÷XP�RODUDN�NDEXO�HGLOGL�YH�GR÷XP�KDIWDVÕQD�
J|UH������SHUVHQWLOLQ�DOWÕQGDNL�GR÷XP�LQWUDXWHULQ�JHOLúPH�JHUL-
OL÷L�RODUDN�NDEXO�HGLOGL�

ø67$7ø67ø.6(/�$1$/ø=

9HULOHULQ�GH÷HUOHQGLULOPHVLQGH�6366����SDNHW�SURJUDPÕ�NXOOD-

QÕOPÕúWÕU��7DQÕPOD\ÕFÕ�LVWDWLVWLNOHUGHQ�|Oo�POH�EHOLUWLOHQOHUGH�DULW-
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%8/*8/$5

PHWLN�RUWDODPD��VWDQGDUW�VDSPD��PHG\DQ��PLQLPXP�YH�PDNVLPXP�GH÷HUOHUL�VD\ÕPOD�EHOLUWLOHQ�NDWHJRULN�GH÷LúNHQOHU�LoLQ�VD\Õ��YH�
\�]GH�YHULOPLúWLU��'H÷LúNHQOHULQ�QRUPDO�GD÷ÕOÕPD�X\JXQOX÷X�6KDSLUR�:LON�WHVWL�LOH�VÕQDQPÕúWÕU��1RUPDO�GD÷ÕOÕP�J|VWHUPH\HQ�GH÷Lú-

NHQOHU�LoLQ�LNLOL�JUXS�NDUúÕODúWÕUPDODUÕQGD�0DQQ�:KLWQH\�8�WHVWL��oRNOX�JUXS�NDUúÕODúWÕUPDODUÕQGD���.UXVNDOO�:DOOLV�WHVWL�X\JXODQPÕúWÕU��
'H÷LúNHQOHU�DUDVÕQGDNL�LOLúNL��6SHDUPDQ�NRUHODV\RQ�WHVWL� LOH�LQFHOHQPLúWLU��.DWHJRULN�GH÷LúNHQOHULQ�LQFHOHQPHVLQGH�0RQWH�&DUOR�
.L�.DUH�WHVWL�YH�)LVKHU�([DFW�WHVWL�NXOODQÕOPÕúWÕU��S�������DQODPOÕ�NDEXO�HGLOPLúWLU�

dDOÕúPD\D����JHEH�NDGÕQ�DOÕQPÕúWÕU��<DúODUÕQ�RUWDQFD�GH÷HUL������������RODUDN�EXOXQPXúWXU��dDOÕúPD\D�DOÕQDQ�NDGÕQODUÕQ�HSLOHSVL�
WDQÕ�\DúODUÕQÕQ�RUWDODPDVÕ�LVH����������¶WLU��

+DVWDODUÕQ�����������¶��JHQHUDOL]H����������¶VL�SDUVL\HO�Q|EHW�JHoLUPLúWLU������������¶X�LVH�JHEHOLN�V�UHFLQGH�Q|EHW�JHoLUPHPLúWLU��
+DVWDODUÕQ�NXOODQGÕNODUÕ�WHGDYL\H��0RQRWHUDSL�SROLWHUDSL�LODo�DOPD\DQ��J|UH�GHPRJUD¿N�YH�NOLQLN�ELOJLOHUL�D\UÕQWÕOÕ�RODUDN�7DEOR��¶GH�
J|U�OPHNWHGLU���

7DEOR����dDOÕúPD�JUXSODUD�J|UH�GHPRJUD¿N�YH�NOLQLN�|]HOOLNOHULQLQ�GD÷ÕOÕPÕ

3RO൴WHUDS൴�(n=6)
0RQRWHUDS൴�

(n=36)

+൴o�൴ODo�DOPD\DQ

 (n=13)

7RSODP�

(N=55)
S

<Dú��\ÕO�� 27,5 (22-42) 29 (20-39) 23 (17-36) 26 (17-42) 0,217 a

*UDY൴GH� 2,5 (1-4) 2 (1-6) 1 (1-8) 2 (1-8) 0,356 a

3DU൴WH� 1 (0-2) 1 (0-3) 0 (0-6) 1 (0-6) 0,632 a

(S൴OHSV൴�WDQÕ�\DúÕ��\ÕO�� 15 (3-20) 15,5 (5-29) 14 (10-28) 15 (3-29) 0,567 a

%.,��NJ�P2�� 32 (25,3-42,7) 27,8 (20-38) 29,5 (21,5-35,1) 28,7 (20-42,7) 0,144 a

��GDN൴ND�$SJDU�VNRUX 7 (5-8) 8 (3-9) 7 (4-9) 8 (3-9) 0,009�D

���GDN൴ND�$SJDU�VNRUX 8,5 (6-9) 9 (5-10) 8 (7-10) 9 (5-10) 0,012�D

6൴JDUD�
$NW൴I 1 (%9,1) 7 (%63,6) 3 (%27,3) 11 (%20,0)

0,639 b3DV൴I 3 (%20,0) 10 (%66,7) 2 (%13,3) 15 (%27,3)
+൴o�൴oPHP൴ú 2 (%6,9) 19 (%65,5) 8 (%27,6) 29 (%52,7)

*HEHO൴N�|QFHV൴�Q|URORM൴N�NRQWURO�
(YHW 2 (%9,5) 17 (%81,0) 2 (%9,5) 21 (%38,2)

0,124 b

+D\ÕU 4 (%11,8) 19 (%55,9) 11 (%32,3) 34 (%61,8)
*HEHO൴NWH�IRO൴N�DV൴W�NXOODQÕPÕ�

(YHW 4 (%11,1) 25 (%69,4) 7 (%19,5) 36 (%65,5)
0,597 b

+D\ÕU 2 (%10,5) 11 (%57,9) 6 (%31,6) 19 (%34,5)
'R÷XP�KDIWDVÕ�

����KDIWD 4 (%25,0) 10 (%62,5) 2 (%12,5) 16 (%29,1)
0,039�E

≥37 hafta 2 (%5,1) 26 (%66,7) 11 (%28,2) 39 (%70,9)
'R÷XP�úHNO൴�
NVD 2 (%9,5) 15 (%71,4) 4 (%19,0) 21 (%38,2)

0,760 b

&�6 4 (%11,8) 21 (%61,8) 9 (%26,5) 34 (%61,8)
*HEHO൴N�NRPSO൴NDV\RQX�

9DU 1 (%4,2) 15 (%62,5) 8 (%33,3) 24 (%43,6)
0,064 b

<RN 5 (%16,1) 21 (%67,7) 5 (%16,1) 31 (%56,4)
0DMRU�PDOIRUPDV\RQ�

9DU 4 (%33,3) 4 (%33,3) 4 (%33,3) 12 (%21,8)
������E

<RN 2 (%4,7) 32 (%74,4) 9 (%20,9) 43 (%78,2)
)HWDO�G൴VWUHVV�

9DU 4 (%28,6) 5 (%35,7) 5 (%35,7) 14 (%25,5)
0,011�E

<RN 2 (%4,9) 31 (%75,6) 8 (%19,5) 41 (%74,5)
�2UWDQFD��0൴Q൴PXP���0DNV൴PXP�
�)UHNDQV��<�]GH�
a .UXVNDO�±�:DOO൴V�+�WHVW൴
b .൴�.DUH�WHVW൴
%.,��%HGHQ�N൴WOH�൴QGHNV൴��19'��1RUPDO�YDM൴QDO�GR÷XP��&�6��6H]DU\HQ�GR÷XP



-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL�������9ROXPH�����6D\Õ��

1606

*HEHOLN� WULPHVWHULQH�J|UH� LQFHOHQGL÷LQGH� W�P�WULPHVWHUOHUGD�Q|EHW�JHoLUHQOHULQ�\HQLGR÷DQODUÕQGD�PDM|U�PDOIRUPDV\RQ�J|U�OPH�
GXUXPX�������G�U��%X�IDUN�LVWDWLVWLNVHO�RODUDN�DQODPOÕGÕU��S��������7DEOR����

7DEOR����+DPLOHOLNWH�Q|EHW�JHoLUPH�GXUXPX�� LOH�PDMRU�PDOIRUPDV\RQXQ�GH÷HUOHQGLULOPHVL�0RQWH�&DUOR�&KL�6TXDUH�WHVW��)LVKHU�
([DFW�WHVW��Į ������IDUNOOÕOÕN�LVWDWLVWLNVHO�RODUDN�DQODPOÕ

$OÕQDQ�WHGDYL\H�J|UH���3ROLWHUDSL�PRQRWHUDSL�KLo�WHGDYL�DOPD\DQ��GD÷ÕOÕPODUÕ�KHU�LNLVL�LoLQ�GH�LVWDWLVWLNVHO�RODUDN�DQODPOÕGÕU��S��������
3ROLWHUDSL�DODQODU���������PRQRWHUDSL�DODQODU��������YH�KLo�LODo�DOPD\DQODU�������¶GÕU��

*HEHOLN�WDNLEL�ER\XQFD�NRPSOLNDV\RQ�JHOLúHQOHULQ�RUWDODPDVÕ���������JHOLúPH\HQOHULQ�RUWDODPDVÕ��������EXOXQPXúWXU��

*HEHOHULQ�������¶L�����JHEHOLN�KDIWDVÕ�|QFHVL�GR÷XP�\DSDUNHQ�������¶X�����JHEHOLN�KDIWDVÕQGD�YH\D�GDKD�VRQUD�GR÷XP�\DSPÕúWÕU��
%X�IDUN�LVWDWLVWLNVHO�RODUDN�DQODPOÕGÕU��S��������.DGÕQODUÕQ��������VL�QRUPDO�YDMLQDO�GR÷XP��������¶L�LVH�VH]DU\HQ�GR÷XP�\DSPÕúWÕU��
<HQLGR÷DQ���GDNLND�$SJDU�VNRUX������������GDNLND�$SJDU�VNRUX�����������RODUDN�EXOXQPXúWXU��

<HQLGR÷DQODUGD�PDM|U�PDOIRUPDV\RQ�J|U�OHQOHULQ�RUDQÕ��������LNHQ��J|U�OPH\HQOHULQ�RUDQÕ�������¶GLU��%X�IDUN�LVWDWLVWLNVHO�RODUDN�
DQODPOÕGÕU��S��������<HQLGR÷DQODUÕQ������¶GH�IHWDO�GLVWUHV�JHOLúWL÷L�J|U�O�UNHQ�������¶LQGH�JHOLúPHGL÷L�J|U�OP�úW�U��%X�IDUN�LVWD-

WLVWLNVHO�RODUDN�DQODPOÕGÕU��S��������

0DM|U�PDOIRUPDV\RQ�RODQODUGD��Q ����Q|EHW�JHoLUPH�VÕNOÕ÷ÕQÕQ��JHoLULOHQ�Q|EHW�VD\ÕVÕQÕQ��PHG\DQ�GH÷HUL������PLQ ��PDNV ����
0DM|U�PDOIRUPDV\RQ� ROPD\DQODUGD� �Q ����PHG\DQ� GH÷HUL� ���� �PLQ ��PDNV ��¶GLU�� %X� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GH÷LOGLU�
�S �������

+DPLOHOLNWH�WULPHVWHUOHUGH�JHoLULOHQ�Q|EHW�VD\ÕVÕ�LOH����GDNLND�$SJDU�VNRUX�DUDVÕQGD�LVWDWLVWLNVHO�IDUNOÕOÕN�YDUGÕU��S��������%X�IDUNOÕOÕ÷Õ�
\DUDWDQ�JUXSODU�W�P�WULPHVWHUOHUGH�Q|EHW�JHoLUHQOHU�LOH�KLo�Q|EHW�JHoLUPH\HQOHU�����YH����WULPHVWHUGH�JHoLUHQOHU��VDGHFH����WULPHV-

WHUGH�JHoLUHQOHU�YH�VDGHFH����WULPHVWHUGH�JHoLUHQOHUGLU��7DEOR����

7DEOR����+DPLOHOLNWH�WULPHVWHUOHUGHNL�Q|EHW�VD\ÕVÕ�LOH����GDNLND�$SJDU�VNRUX�GH÷HUOHQGLULOPHVL
.UXVNDOO�:DOOLV��0DQQ�ZKLWQH\�8�WHVWL����Į ������IDUNOOÕOÕN�LVWDWLVWLNVHO�RODUDN�DQODPOÕ

+DP൴OHO൴NWH�Q|EHW�JHo൴UPH�GXUXPX 0DM|U�PDOIRUPDV\RQ�  S
n(%) <RN��� 9DU�Q���

+D\ÕU 19(34,5) 15 (83,3) 3(16,7) 0,731
(YHW 36(65,5) 28(75,7) 9(24,3)
*HEHO൴NWH�Q|EHW�JHo൴U൴OHQ�KDIWDODU
���WU൴PHVWHU 6(10,9) 5(83,3) 1(16,7)

�����

���WU൴PHVWHU 15(27,3) 12(75,0)) 3(25,0)
��YH����WU൴PHVWHU 7(12,7) 6(85,7) 1(14,3)
���YH����WU൴PHVWHU 5(9,1) 5(100,0) 0(0,0)
7�P�WU൴PHVWHUOHU 3(5,5) 0(0,0) 3(100,0)
+൴o�Q|EHW�\RN 19(34,5) 15(83,3) 4(16,7)

Q��� 0HG\DQ��P൴Q�PD[�� S
���WU൴PHVWHU�� 6(10,9) 8,5(5-9) 0,0��
���WU൴PHVWHU�� 15(27,3) 8,0(5-9)
��YH����WU൴PHVWHU3 7(12,7) 7,0(5-8)
���YH����WU൴PHVWHU4 5(9,1) 8,0(4-9)
7�P�WU൴PHVWHUOHU5 3(5,5) 8,0(4-5)
+൴o�Q|EHW�\RN6 19(34,5) 8,0(3-9)
7RSODP 55(100) 8,0(3-9)
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+DPLOHOLNWH� NDGÕQODUÕQ� Q|EHW� JHoLUPH� VÕNOÕ÷Õ� LOH� EHEHNOHUGH� ���
GDNLND�$SJDU�GH÷HUL�DUDVÕQGD�WHUV�\|QGH�]D\ÕI�DQODPOÕ�G�]H\GH�
LOLúNL� VDSWDQPÕúWÕU� �U �������� S ������� �6SHDUPDQ�&RUUHODWLRQ�
WHVW��Į ������

(SLOHSWLN�JHEHOLNOHULQ�E�\�N�E|O�P��JHEHOL÷L�ER\XQFD�ELU�NRPS-

OLNDV\RQ� \DúDPD\ÕS�� VD÷OÕNOÕ� ELU� EHEHN� GR÷XUPDNWDGÕU��$QFDN�
QRUPDO�JHEHOHU�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��NRQWUROV�]�Q|EHWOHUL�RODQ�
HSLOHSWLN�JHEHOHUGH�PDWHUQDO�PRUWDOLWH����NDW�GDKD�\�NVHN�EX-

OXQPXúWXU�������7RQLN�NORQLN�Q|EHWOHU�IHWXVWD�KLSRNVL\H�YH�ODNWLN�
DVLGR]D�VHEHS�ROXU�YH�DV¿NVL\H�\RO�DoDELOLU������

*HEHOLNWH�$(ø� NXOODQÕPÕ� KHP� DQQH\L� KHP� GH� IHW�V�� ROXPVX]�
Q|EHW�VRQXoODUÕQGDQ�NRUXPDNWDGÕU�������$QFDN�DUWDQ�IHWDO�NRQ-

MHQLWDO� PDOIRUPDV\RQODUGDQ� YH� JHEHOLN� NRPSOLNDV\RQODUÕQGDQ�
GD�\LQH�NXOODQÕODQ�$ø(¶ODU��JHoLULOHQ�Q|EHWOHU�YH�DQQHQLQ�HSLOHS-

VL\H�\DWNÕQOÕN�ROXúWXUDQ�JHQOHUL�VRUXPOX�WXWXOPDNWDGÕU�������%X�
\�]GHQ�HSLOHSVL�KDVWDVÕ�RODQ�YH�JHEHOLN�SODQOD\DQ�W�P�NDGÕQODU�
JHEH�NDOPDGDQ�Q|URORML�YH�NDGÕQ�GR÷XP�X]PDQÕ�WDUDIÕQGDQ�D\-

UÕQWÕOÕ�GH÷HUOHQGLULOPHOL�YH�NDU�]DUDU�RUDQÕQD�J|UH�X\JXQ�PHGLNDO��
WHGDYL�SURWRNRO��EDúODQPDOÕGÕU��(SLOHSWLN�JHEHOHU�JHUHN�NXOODQÕ-
ODQ�$(ø¶ODUGDQ�GROD\Õ�JHUHNVH�Q|EHWOHULQ�ROXúWXUGX÷X�ULVNOHUGHQ�
GROD\Õ�\�NVHN�ULVNOL�JHEHOHU�RODUDN�NDEXO�HGLOLS�GDKD�\DNÕQ�WDNLEL�
VD÷ODQPDOÕGÕU�

dLOOLOHU� YH� DUNDGDúODUÕQÕQ� \DSWÕNODUÕ� oDOÕúPDGD� JHEHOLNOHULQ� ��
�¶LQGH����WULPHVWHUGH������¶�QGH����WULPHVWHUGH������¶�QGH����
WULPHVWHUGH������¶�QGH� W�P� WULPHVWHUOHUGH� Q|EHW� JHoLUGLNOHUL-
QL�WHVSLW�HGLOPLúWLU�������/LWHUDW�UGH�EDúND�ELU�oDOÕúPDGD�LVH����
HSLOHSWLN� JHEHQLQ� Q|EHWOHULQLQ��� ����¶�Q�� LON� WULPHVWHUGH� JH-

oLUGL÷L�J|U�OP�ú���HQ�D]�Q|EHWLQ�LVH����WULPHVWHUGH�JHoLULOGL÷LQL�
EHOLUOHPLúOHUGLU�����������ONHGHQ������KDVWDQÕQ�GH÷HUOHQGLULOGL÷L�
ELU� oDOÕúPDGD�JHoLULOHQ�Q|EHWOHULQ�SDUVL\HO�HSLOHSVLOHUGH� LGL\R-

SDWLN� MHQHUDOL]H�Q|EHWL� RODQODUD�J|UH�GDKD� ID]OD�ROGX÷X� L]OHQ-

PLúWLU�������dDOÕúPDPÕ]GD��VDGHFH����WULPHVWHUGH�Q|EHW�JHoLUHQ�
KLo�JHEH�\RNNHQ��JHoLULOHQ�Q|EHWOHULQ������¶X���� WULPHVWHUGH��
�����¶�� ��� WULPHVWHUGH�� �����¶L� ELUGHQ� ID]OD� WULPHVWHUOHUGH�
ROGX÷X�J|U�OG���*HEHOHULQ�����¶LQLQ� W�P� WULPHVWHUOHUGH�Q|EHW�
JHoLUGL÷L�GLNNDWL�oHNWL�������¶L� LVH�JHEHOLN�V�UHVLQFH�KLo�Q|EHW�
JHoLUPHPLúWL�� %X� Q|EHWOHULQVH��� ����� �Q ���¶LQLQ� JHQHUDOL]H��
�������Q ��¶VÕQÕQ�SDUVL\HO�Q|EHW�ROGX÷X�EHOLUOHQGL��%X�EXOJXODU�
SDUVL\HO�HSLOHSVLVL�RODQ�JHEHOHULQ�JHEHOLNOHULQGH�\DNODúÕN�RODUDN�
�����RUDQÕQGD� MHQDUDOL]H�Q|EHW�JHoLUGLNOHULQL�J|VWHUHQ�ELUoRN�
oDOÕúPD\OD�X\XPOX�EXOXQPXúWXU��������

(SLOHSVLQLQ�WHN�EDúÕQD�PDOIRUPDV\RQ�ROXúWXUGX÷XQD�GDLU�YHULOHU�

\HWHUVL]�ROVD�GD�PDMRU�PDOIRUPDV\RQODUÕQ�J|U�OPH�RODVÕOÕ÷Õ�LODo-

VÕ]� HSLOHSWLN� JHEHOHUGH� EHQ]HUNHQ�� KHUKDQJL� ELU�$(ø� NXOODQDQ�
JHEHGH\VH� ���� NDW� DUWWÕ÷Õ� L]OHQPLúWLU� ������ 7RQLN�NORQLN� Q|EHW�
VD\ÕVÕ� DUWWÕNoD� YH� V�UHVL� X]DGÕNoD� PDWHUQDO� YH� IHWDO� KLSRNVL��
DVLGR]D�VHEHS�RODELOLU��%D]Õ� oDOÕúPDODUGD�PDWHUQDO�Q|EHWOHULQ�
IHW�V��]HULQGH�PDOIRUPDV\RQD�VHEHS�ROPD\DFD÷ÕQÕ�V|\OHPHN-

WHGLU�������$QFDN�RUJDQRJHQH]LV�G|QHPLQH�GHQN�JHOHQ�NRQWURO-
V�]� Q|EHWOHULQVH� IHWXVWD� PDOIRUPDV\RQD� VHEHS� RODELOHFH÷LQL�
J|VWHUHQ�oDOÕúPDODU�PHYFXWWXU�������/LWHUDW�UGH�ELUoRN�oDOÕúPD�
HSLOHSVLGH�NRQWUROV�]�Q|EHWOHULQ�JHEHOLNWH�SUHHNODPSVL��G�ú�N��
SRVWSDUWXP�DúÕUÕ� NDQDPD�JLEL�NRPSOLNDV\RQODUÕ�DUWÕUGÕ÷ÕQÕ��HU-
NHQ�GR÷XP��G�ú�N�GR÷XP�D÷ÕUOÕ÷Õ��JHOLúPH�JHULOL÷LQH�YH�DV¿NVL�
QHGHQOL�\HQLGR÷DQ�\R÷XQ�EDNÕPD�LKWL\DFD�VHEHS�ROGX÷XQX�LV-

SDWODQPÕúWÕU������������<LQH�ELUoRN�oDOÕúPDGD�EX�ROXPVX]OXNOD-

UÕQ�YH�NRQMHQLWDO�DQRPDOLOHULQ�PRQRWHUDSLGH�J|U�OPH�LKWLPDOLQLQ�
GDKD�D]�ROGX÷X�LVSDWODQPÕúWÕU�������(SLOHSVL\H�VDKLS�JHEHOHUGH�
PRQRWHUDSL� LOH� Q|EHWOHULQ� NRQWURO� DOWÕQD� DOÕQDELOHFH÷L� D\QÕ� ]D-

PDQGD�JHEHOLN�NRPSOLNDV\RQODUÕQÕQ�GDKD�D]�RODFD÷ÕQÕ�ELOGLUHQ��
\XUW�GÕúÕ�YH�\XUWLoL�oDOÕúPDODU�GD�PHYFXWWXU��*HEHOLNWH�LON�WHUFL-
KLQ� G�ú�N� GR]�PRQRWHUDSL� ROPDVÕ� JHUHNWL÷L� YH� LODFÕQ� JHEHOLN-

WH� G�]HQOL� NXOODQÕPÕ� NRQXVXQGD� OLWHUDW�U� ¿NLU� ELUOL÷L� LoHULQGHGLU�
�������������� �%L]�GH�EX�oDOÕúPDGD�JHEHOL÷LQGH�Q|EHW�JHoLUHQ�
YH�JHoLUPH\HQ�HSLOHSWLN�DQQHOHULQ�\HQLGR÷DQODUÕQGD�PDM|U�PDO-
IRUPDV\RQ� J|U�OPHVL� DoÕVÕQGDQ� DQODPOÕ� ELU� IDUND� UDVWODPDGÕN�
�S!������� 1|EHW� VÕNOÕNODUÕQÕQ� DUWPDVÕ� LOH� \HQLGR÷DQGD� PDM|U�
PDOIRUPDV\RQ� J|U�OPH� ULVNOL� DoÕVÕQGDQ� DQODPOÕ� ELU� IDUN� \RNWX�
�S!������

%LUoRN� oDOÕúPD�� |]HOOLNOH� WRQLN� NORQLN� Q|EHWOHULQ� GR÷XP� VÕUD-

VÕQGD� JHUoHNOHúWL÷L� ]DPDQ� JHoLFL� QHRQDWDO� DV¿NVL\H� QHGHQ�
ROGX÷XQX� GR÷UXODPÕúODUGÕU�� %X� \�]GHQ� ��� GDNLND�$SJDU� VNRU-
ODUÕ�RUWDODPD���EXOXQPXúWXU������GDNLND�$SJDU�VNRUODUÕ�DUWDUDN�
���¶D� XODúPÕúWÕU� ����� gWH� \DQGDQ�7�UNL\H¶GH� \DSÕODQ� NRQWUROO��
ELU�oDOÕúPDGD\VD����GDNLND�$SJDU�VNRUX����RODQODUÕQ�RUDQÕQÕQ�
HSLOHSWLN�JUXSWD�VD÷OÕNOÕ�JUXED�J|UH�\DNODúÕN�RODUDN�����GDKD�
ID]OD�ROGX÷X�J|U�OP�úW�U����������'DNLND�$SJDUÕQD�EDNÕODQ�EDú-

ND�ELU� oDOÕúPDGD�GD���� GDNLND�$SJDU� RUWDQFDODUÕ� �� �PLQ��PD[�
������ ��� GDNLND� RUWDQFDODUÕ� �� �PLQ��PD[� ������ EXOXQPXú� ������
6RQXo�RODUDN�OLWHUDW�UH�EDNÕOGÕ÷ÕQGD�JHEHOL÷LQ�VRQ�G|QHPOHULQ-

GH� JHoLULOHQ� JHQHUDOL]H� Q|EHWOHULQ� IHW�V� �]HULQGH� IHWDO� GLVWUHV�
\DUDWWÕ÷Õ�� WHNUDUOD\DQ� Q|EHWOHULQVH� N�P�ODWLI� HWNLVLQGHQ� GROD\Õ�
$SJDU�VNRUODUÕQGD�PLQLPDO�ELU�G�ú�úH�VHEHS�ROGX÷X�DQFDN�EX�
GXUXPXQ�NDOÕFÕ�ELU�SUREOHPH�VHEHS�ROPDGÕ÷Õ�YH�$SJDU�VNRUODUÕ-
QÕQ�$(ø�NXOODQDQ�JUXSWD����GDNLNDGD�DQODPOÕ�RODUDN�GDKD�G�ú�N�
oÕNVD�GD����YH�����GDNLNDGD�DUWWÕ÷Õ�YH�DQODPOÕ�ELU�IDUN�ROPDGÕ÷Õ�
J|]OHPOHQPHNWHGLU����±������%L]LP�oDOÕúPDPÕ]GD�GD�EX�GXUX-

7$57,ù0$
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PX�GHVWHNOHU�VRQXoODU�EXOXQPXúWXU�����GDNLND�$SJDU�������������
GDNLND�$SJDU����������RODUDN�WHVSLW�HGLOPLúWLU��$UWDQ�Q|EHW�VD\ÕVÕ�
YH�EX�Q|EHWOHULQ�JHEHOL÷LQ�VRQ�G|QHPOHULQGH�ROPDVÕQÕQ�����GD-

NLND�$SJDU�VNRUODUÕQGD�D]DOPD\OD�WHUV�RODUDN�DQODPOÕ�EXOXQPXú-

WXU��S��������

dDOÕúPD\D�DOÕQDQ�KDVWDODUÕQ�Q|URORML�NRQWUROOHULQH�G�]HQOL�JLWPH-

GLNOHUL��GH÷LúHQ�LODo�NRQVDQWUDV\RQ�PLNWDUÕQÕQ�D\DUODQDPDPDVÕ�
YH�JHEHOLNWHNL� ¿]\RORMLN�GH÷LúLNOHUGHQ�GROD\Õ�Q|EHW� VD\ÕODUÕQÕQ�
DUWWÕ÷Õ�G�ú�Q�OPHNWHGLU��*HEHOLNWH�DUWDQ�UHQDO�NOLUHQV�QHGHQL\OH�
NXOODQÕODQ� LODFÕQ� NRQWVDQWUDV\RQX�D]DOPDNWDGÕU��%X�GXUXP� LVH�
DUWDQ�Q|EHWOHU�YH�VRQXFXQGD�GDKD�FLGGL�SUREOHPOHUH�\RO�DoD-

ELOPHNWHGLU�������

$UWDQ� NRQWUROV�]� WRQLN�NORQLN� Q|EHWOHU� µ(SLOHSVLGH� DQL� EHNOHQ-

PHGLN� |O�P� �68'(3�¶H� QHGHQ� RODELOPHNWHGLU�� (SLOHSVLGH� DQL�
EHNOHQPH\HQ�|O�P��68'(3��úX�úHNLOGH�WDQÕPODQÕU��³2WRSVL�LOH�
EHOJHOHQPLú�VWDWXV�HSLOHSWLNXVX�ROPD\DQ��HSLOHSVLOL�ELU�KDVWDGD�
Q|EHW�NDQÕWÕ�ROVXQ�YH\D�ROPDVÕQ�DQL��EHNOHQPHGLN��WUDYPDWLN�RO-
PD\DQ��PXD\HQHGH�WRNVLNRORMLN�YH\D�DQDWRPLN�ELU�|O�P�QHGHQL�
WHVSLW� HGLOPH\HQ�YH�ER÷XOPD�GÕúÕ�|O�P´� ������$\UÕFD�HSLOHSWLN�
V�UHQLQ� X]XQ� ROPDVÕ�� JHQHWLN� WHPHO�� SROLWHUDSLQLQ� GH� 68'(3�
LoLQ� ULVN� IDNW|UOHUL�DUDVÕQGD�VD\ÕOPDNWDGÕU��$QFDN�JHEHOL÷LQ� WHN�
EDúÕQD�68'(3¶H�QHGHQ�ROXS�ROPDGÕ÷Õ�KDNNÕQGD�LVH�\HWHUOL�YHUL�
PHYFXW�GH÷LOGLU� ������8\JXQ�$(ø� WHGDYLVL�EDúODPDQÕQ� LVH�68-

'(3� LKWLPDOLQL���NDW�D]DOWWÕ÷ÕQÕ�J|VWHUHQ�oDOÕúPDODU�PHYFXWWXU�
������7DQDND�YH�DUNDGDúODUÕ�����¶GH�\D\ÕQODQDQ�ELU�DUDúWÕUPD-

VÕQGD������������\ÕOODUÕ� DUDVÕQGD�����DQQH�|O�P�Q��DUDúWÕU-
PÕúODU� YH�EX�|O�POHULQ��� WDQHVLQLQ�68'(3¶�H�ED÷OÕ� ROGX÷XQX�
EXOPXúODUGÕU�������7�UNL\H¶GH�LVH�\DSÕODQ�ELU�oDOÕúPDGD�<XFHO�YH�
DUNDGDúODUÕ������������\ÕOODUÕ�DUDVÕQGD����HSLOHSVLOL�JHEH�|O�P��
WHVSLW�HWPLú�YH�EXQXQ�E�\�N�ELU�NÕVPÕQÕQ�68'(3¶�H�ED÷OÕ�ROGX-

÷XQXQ�DOWÕQÕ�oL]PLúOHUGLU�������7�P�EX�ELOJLOHU�ÕúÕ÷ÕQGD�JHEHOL÷LQ�
WHN�EDúÕQD�68'(3¶�H�QHGHQ�ROPD\DFD÷Õ�DQFDN�DQWLHSLOHSWLN�WH-

GDYL\L�EÕUDNPDN��NRQWUROOHUH�G�]HQOL�JLWPHPHN�YH�X\JXQ�WHGDYL�
VHoLPLQLQ�\DSÕOPDPDVÕ�JLEL�GXUXPODUGD�DUWDQ�NRPSOLNDV\RQOD-

UÕQ�68'(3¶�H�QHGHQ�RODELOHFH÷LQL�G�ú�QPHNWH\L]�

*HEH\H� YHULOHFHN� RODQ� PRQRWHUDSL±SROLWHUDSL� VHoHQHNOHULQLQ�
ROXúWXUDFD÷Õ� ULVNOHU� LOH� Q|EHWOHULQ� ROXúWXUDFD÷Õ� SUREOHPOHU� L\L�
GH÷HUOHQGLULOPHOLGLU�� 0�PN�QVH� NLúLQLQ� Q|EHW� WLSLQH� X\JXQ� HQ�
G�ú�N�GR]GD�PRQRWHUDSL�LON�WHUFLK�ROPDOÕGÕU�

dDOÕúPDPÕ]GD�PRQRWHUDSL�DODQODUÕQ�RUDQÕ�������� �Q �����SR-

OLWHUDSL�DODQODUÕQ�RUDQÕ��������Q ���YH�KLo�WHGDYL�DOPD\DQODUÕQ�
RUDQÕ��� ����� �Q ���¶GÕU�� /LWHUDW�UH� EDNÕOGÕ÷ÕQGD� oDOÕúPDODUGD�
SROLWHUDSL� DODQ� JHEHOHUGH� PROIRUPDV\RQ� ULVNLQLQ� PRQRWHUDSL�
DODQODUD� J|UH�GDKD� ID]OD� ROGX÷X�J|U�OPHNWHGLU� ��������%L]� GH�
EX�oDOÕúPDGD�SROLWHUDSL�DODQODUGD�J|U�OHQ�PDOIRUPDV\RQ�RUDQÕ-

QÕ��������Q ���PRQRWHUDSL�DODQODUGD�PDOIRUPDV\RQ�RUDQÕQÕ�GD�
������ �Q ��� EXOGXN�� /LWHUDW�UOH� VRQXFXPX]� DUDVÕQGDNL� IDUNÕQ�
SROLWHUDSL�DODQ�KDVWD�VD\ÕVÕQÕQ�D]�ROPDVÕ�YH�LODo�GD÷ÕOÕPÕQGDNL�
IDUNWDQ�ND\QDNODQGÕ÷ÕQÕ�G�ú�Q�\RUX]��$QFDN�JHQHO�RODUDN�ED-

NÕOGÕ÷ÕQGD�KLo�$(ø�DOPD\DQODUGD�DODQODUD�J|UH�������RUDQÕ\OD�
GDKD�D]�PDM|U�PDOIRUPDV\RQ�J|U�OPHVL�GH�OLWHUDW�U��GHVWHNOHU�
QLWHOLNWHGLU������

/LWHUDW�UH� EDNÕOGÕ÷ÕQGD� SROLWHUDSL� YH\D� PRQRWHUDSL� DODQODUGD�
KLo� LODo�DOPD\DQODUD�J|UH��SROLWHUDSLGH� LVH�PRQRWHUDSL\H�J|UH�
GDKD�ID]OD�JHEHGH�G�ú�N��G�ú�N�NLOROX�EHEHN��6*$������KDIWD-

GDQ�|QFH�GR÷XP��IHWDO�GLVWUHV�YH�VH]DU\HQ�RUDQODUÕQÕQ�\�NVHN�
ROGX÷X�J|U�OPHNWHGLU�� øODo�NXOODQPD\DQ�HSLOHSWLN�JUXSOD�NXOOD-

QDQ�JUXS�NDUúÕODúWÕUÕOGÕ÷ÕQGD�$(ø�NXOODQDQ�JUXSWD�KLSHUWDQVL\RQ��
�o�QF��WULPHVWHU�NDQDPDODUÕ��GR÷XP�VRQX�XWHULQ�DWRQL�GDKD�VÕN�
J|U�OP�úW�U���������0RQRWHUDSL�YH�SROLWHUDSL�DODQ�HSLOHSWLN�JH-

EHOHU�DUDVÕQGD�WDNLSOHU�VÕUDVÕQGD�UDVWODQDQ�JHEHOLN�NRPSOLNDV-

\RQODUÕ�DoÕVÕQGDQ�DQODPOÕ�IDUN�J|UPHVHN�GH�HQ�oRN�WHVSLW�HGLOHQ�
NRPSOLNDV\RQODU�� ROLJRKLGUDPQL\R]�� 6*$� EHEHN�� JHEHOLN� VÕUD-

VÕQGD�YDMLQDO�NDQDPD��SRVWSDUWXP�DWRQL��SUHHNODPSVL�YH�HUNHQ�
PHPEUDQ�U�SW�U��RODUDN�VD\ÕODELOLU��+DVWDODUÕQ�VRV\DO�GXUXPX��
ELOJL�G�]H\L�NRQWUROOHULQH�G�]HQOL�JHOPHOHULQH�HWNL�HWPLú�RODELOLU��
%X�GXUXPXQ�GD�JHEHOLN� NRPSOLNDV\RQODUÕQÕQ� WHVSLWLQL� D]DOWWÕ÷Õ�
G�ú�Q�OPHNWHGLU��

$(ø�DODQODUGD�VH]DU\HQ�GR÷XP�RUDQODUÕ�\�NVHN�ROVD�GD�VH]DU-
\HQ�HQGLNDV\RQODUÕQÕQ�HSLOHSVL� LOH�LOJLVL�KDNNÕQGD�\HWHUOL�YHUL\H�
XODúÕODPDPÕúWÕU��'R÷XP�DQÕQGD�JHQHUDOL]H�Q|EHW�LKWLPDOL�DUWWÕ÷Õ��
DUWDQ�IHWDO�GLVWUHV�YH�KHNLP�ND\JÕVÕQGDQ�GROD\Õ�HSLOHSWLN�JHEH-

OHUGH�GR÷XPXQ�VH]DU\HQ�LOH�VRQXoODQPÕú�ROPD�LKWLPDOL�\�NVHN-

WLU��

/LWHUDW�UGH�ELUoRN�oDOÕúPDGD�$(ø�NXOODQDQ�HSLOHSWLN�JHEHOHUGH�
6*$�EHEHN� YH�HUNHQ�GR÷XPXQ�DUWWÕ÷ÕQÕQ� J|VWHULOPHVL� EX�HQ-

GLúH\L�GDKD�oRN�DUWÕUPDNWDGÕU������������$\UÕFD�HSLOHSVLOL�JHEH-

OHUGH� HSLOHSVL� KDVWDOÕ÷Õ� ROPD\DQ� JHEHOHUH� J|UH� HUNHQ� GR÷XP�
\DSPD�DoÕVÕQGDQ�IDUN�ROPDGÕ÷ÕQÕ�J|VWHUHQ�oDOÕúPDODU�GD�PHY-

FXWWXU�������dDOÕúPDPÕ]GD�VH]DU\HQ�LOH�GR÷XP�RUDQÕQGD�QRUPDO�
YDMLQDO�\ROOD�GR÷XP�RUDQÕQD�J|UH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�
IDUNOÕOÕN�ROPDVÕ�EX�GXUXPX�GHVWHNOHPHNWHGLU�����oDOÕúPD�KDV-

WDPÕ]ÕQ��������Q ���¶L�HUNHQ�GR÷XP�\DSPÕúWÕU��%XQX�VÕUDVÕ\OD�
PRQRWHUDSL� DODQODU�� SROLWHUDSL� DODQODU�� KLo�$(ø� NXOODQPD\DQODU�
ROXúWXUPXúWXU�� %XOJXPX]XQ� OLWHUDW�UOH� X\XPOX� ROPDPDVÕQGD�
KDVWD�SRS�ODV\RQXQ�\HWHUVL]OL÷L�YH�HUNHQ�GR÷XP�HQGLNDV\RQOD-

UÕ�YHULOHULQGH�HNVLNOLNWHQ�ND\QDNODQGÕ÷Õ�G�ú�Q�OPHNWHGLU�

(SLOHSWLN�JHEHOHUGH�|]HOOLNWH�$(ø�NXOODQDQODUGD����YH����GDNLND�
$SJDUODUÕQ�GDKD�G�ú�N�ROGX÷X�YH�IHWDO�GLVWUHV�JHOLúHQOHULQ�VD-

\ÕVÕQÕQ� GDKD� oRN� ROGX÷X� ELUoRN� oDOÕúPDGD� RUWD\D� NRQPXúWXU��
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dDOÕúPDODUGD�JHQHO�RODUDN����GDNLND�$SJDU�RUWDODPDVÕ��¶QLQ�DO-
WÕQGD�����GDNLND�$SJDU�RUWDODPDVÕ���EXOXQPXúWXU������GDNLND�$S-

JDUODUGD�KD¿I�ELU�DUWÕú�EXOXQPXú�DPD�DQODPOÕ�IDUN�oÕNPDPÕúWÕU�
������������������%L]�GH�EX�oDOÕúPDGD����GDNLND�$SJDU�RUWDOD-

PDVÕQÕ�SROLWHUDSL�DODQ�JHEHOHUGH����PRQRWHUDSL�DODQ�JHEHOHUGH�
��EXOGXN�����GDNLND�$SJDU�RUWDODPDVÕ�SROLWHUDSL�DODQ�JHEHOHUGH�
�����PRQRWHUDSL�DODQ�JHEHOHUGH���LGL��$\UÕFD�$(ø�NXOODQDQ�HSL-
OHSWLN�JHEHOHULQ�\HQLGR÷DQODUÕQGD�IHWDO�GLVWUHV�JHOLúPH�RUDQÕQÕ�
KLo�LODo�NXOODQPD\DQ�HSLOHSWLN�JHEHOHUH�J|UH�DQODPOÕ�GHUHFH�GH�
\�NVHN�EXOGXN��3ROLWHUDSL�DODQ�KDVWDODUGD�PRQRWHUDSL�DODQ�KDV-

WDODUD�J|UH�G�ú�N�$SJDUOD�GR÷XP�RUDQÕQÕQ�DQODPOÕ�RODUDN�GDKD�
ID]OD�ROPDVÕ�OLWHUDW�U��GHVWHNOHPHNWHGLU�

(SLOHSVL\H�VDKLS�$(ø�NXOODQDQ�JHEHOHU�IHWDO�DQRPDOL�DoÕVÕQGDQ�
JHEHOLN�G|QHPLQGHNL�UXWLQ�NRQWUROOHUL�YH�WDUDPD�WDQÕ�WHVWOHULQLQ�
|QHPL� YH� GHYDPOÕOÕ÷Õ� NRQXVXQGD� ELOJLOHQGLULOPHOLGLU� �����*HEH�
WDNLELQGH�NRQMHQLWDO�PDOIRUPDV\RQODUÕQ�YH�NURPR]RPDO�DQRPD-

OLOHULQ�DUDúWÕUÕOPDVÕQGD�VHURORMLN�WHVWOHU��XVJ�WDNLSOHUL�YH�DPQL\RQ�
PD\L�DQDOL]LGH�GH÷LúLNOLNOHU�WHVSLW�HGLOHELOLU����������JHEHOLN�KDI-
WDODUÕQGD�DOID�IHWRSURWHLQ�G�]H\LQH�EDNÕOPDOÕ�YH�\DSÕVDO�DQRPD-

OLOHU� DoÕVÕQGDQ�������� JHEHOLN� KDIWDODUÕQGD� GHWD\OÕ� XOWUDVRQ� YH�
IHWDO� HNRNDUGL\RJUD¿� LQFHOHPHOHUL� \DSÕOPDOÕGÕU�� 8OWUDVRQRJUD¿�
GH÷HUOHQGLUPHVLQGH�� IHWDO�\�]�Q�J|U�QW�OHQPHVL�YH� IHWDO�HNR-

NDUGLRJUD¿�|QHPOLGLU�������<LQH�OLWHUDW�U�JHEHOLNWH�UXWLQ�WDUDPD�
WHVWOHULQLQ�|QHPLQLQ�DOWÕQÕ�oL]HUNHQ��JHEHOLNWHQ���D\�|QFH������
����PJ��J�Q�IROLN�DVLW�GHVWH÷LQLQ�YH�JHEHOL÷LQ�����KDIWDVÕQGDQ�
LWLEDUHQ�.�GHVWH÷LQLQ�JHUHNOLOL÷L�D\QÕ�¿NLUGHGLU����������

<DSWÕ÷ÕPÕ]� oDOÕúPDGD� YH� LQFHOHQHQ� OLWHUDW�U� VRQXFXQGD�� HSL-
OHSVL�WDQÕOÕ�DQQHOHULQ�oR÷XQOXNOD�VD÷OÕNOÕ�ELU�JHEHOLN�JHoLUGL÷L�YH�
VRQUDVÕQGD�VD÷OÕNOÕ�ELU�EHEHN�G�Q\D\D�JHWLUGLNOHUL�J|U�OP�úW�U��
$QFDN� JHEHOLN� V�UHVLQFH� HSLOHSVL� Q|EHWOHUL� NRQWURO� DOWÕQD� DOÕ-
QDPD\DQ�YH�WHGDYL� LoLQ�ELUGHQ�ID]OD�DQWLHSLOHSWLN� LODo�NXOODQDQ�
DQQHOHULQ� EHEHNOHULQGH� NRQMHQLWDO�PDOIRUPDV\RQ� YH� IHWDO� GLVW-
UHV�J|U�OPH�RODVÕOÕ÷Õ�GDKD�\�NVHNWLU��(SLOHSVL� WDQÕOÕ�JHEHOHUGH�
JHEHOLN� |QFHVL� GDQÕúPD�� JHEHOLN� WDNLELQGH� oRN� E�\�N� |QHP�
DU]HWPHNWHGLU��(SLOHSVL� WDQÕOÕ�DQQHOHU�JHEHOLN�SODQODGÕNODUÕQGD��
JHEH� NDOPDGDQ�|QFH� L\L� ELU� Q|URORMLN�PXD\HQHGHQ�JHoLULOPHOL�
YH� HOHNWURHQVHIDORJUD¿� YE�� WDQÕVDO� \|QWHPOHUOH� D\UÕQWÕOÕ� WHWNLN�
HGLOHUHN�P�PN�QVH� WHGDYL� �PRQRWHUDSL� LOH�VÕQÕUODQGÕUÕOPDOÕGÕU��
øODo� SR]RORMLVL� YH� WHGDYL� SURWRNRO�QGHNL� GH÷LúLNOLNOHULQ� JHEHOLN�
|QFHVLQGH�WDPDPODQPDVÕ�VD÷ODQPDOÕGÕU��

.RQMHQLWDO�DQRPDOLOHULQ�YH�IHWDO�JHOLúPH�JHULOLNOHULQLQ�WHVELWL�DoÕ-
VÕQGDQ�JHEHOLN�V�UHVLQFH�DQQH�D\UÕQWÕOÕ�IHWDO�86*��LOH�L]OHQPH-

OLGLU��%X�ROJXODUÕQ� WDNLEL� WHFU�EHOL� NDGÕQ� KDVWDOÕNODUÕ� YH� GR÷XP�

X]PDQODUÕ� LOH� HSLOHSVL� DODQGD� X]PDQODúPÕú� Q|URORML� GRNWRUODUÕ�
WDUDIÕQGDQ�ROXúDQ��L\L�ELU�HNLS�oDOÕúPDVÕ�JHUHNWLUPHNWHGLU�

<DSWÕ÷ÕPÕ]�oDOÕúPDQÕQ�GDKD�ID]OD�VD\ÕGD�KDVWD\D�XODúÕODUDN�YH�
oRN�PHUNH]OH�ELUDUDGD�\DSÕOPDVÕ�GDKD�J�YHQLOLU�VRQXoODUD�XOD-

úÕODELOPHVL� DoÕVÕQGDQ�|QHPOLGLU��(SLOHSVL� WDQÕVÕ� RODQ�JHEHOHULQ�
VÕNÕ�YH�G�]HQOL�NRQWURO�DOWÕQGD�WXWXODELOPHVL�LoLQ�DLOH\H�SUHNRQ-

VHSVL\RQHO� GDQÕúPDQOÕN� VD÷ODQPDVÕ� VRQ� GHUHFH� |QHP� DU]HW-
PHNWHGLU�

6LGGLTL�0��=DPDQ�4��0HKERRE�1��0DQVRRU�6��$�5HJLVWU\�RI�0D-

WHUQDO�DQG�)HWDO�2XWFRPHV�LQ�3UHJQDQW�(SLOHSWLF�:RPHQ�IURP�
3DNLVWDQ��-�1HXURO�1HXURVFL���������������±���

���� *HEHOLN� (�� (SLOHSVLGH� *HEHOLN�� 'R÷XP� YH� 'R÷XP�
6RQX�6�UHFLQ�<|QHWLPL�YH�%DNÕPÕ����������������±����

���� 7RPVRQ�7��%DWWLQR�'��%URPOH\�5��.RFKHQ�6��0HDGRU�
.-��3HQQHOO�3%��HW�DO��*OREDO�6XUYH\�RI�*XLGHOLQHV�IRU�WKH�0D-

QDJHPHQW� RI� (SLOHSV\� LQ� 3UHJQDQF\��$� UHSRUW� IURP� WKH� ,QWHU-
QDWLRQDO�/HDJXH�$JDLQVW�(SLOHSV\�7DVN�)RUFH�RQ�:RPHQ�DQG�
3UHJQDQF\��(SLOHSVLD�2SHQ���������������±����

���� .XV]QLU�9LWWXUL�%��%DUUHWR�&DEUDO�)��0HOOD�&XNLHUW�&��
2XWFRPHV�RI�SUHJQDQW�ZRPHQ�ZLWK�UHIUDFWRU\�HSLOHSV\��6HL]XUH�
>,QWHUQHW@�� ��������0D\�����±���$YDLODEOH� IURP�� KWWSV���GRL�RU-
J���������M�VHL]XUH������������

���� &KDZOD�/��0DWHUQDO� DQG�)HWDO�2XWFRPHV�RI�:RPHQ�
ZLWK�(SLOHSV\��6WXG\�IURP�D�7HUWLDU\�&DUH�&HQWHU�LQ�,QGLD��2EV-

WHW�*\QHFRO�,QW�-���������������±���

���� +HUQiQGH]�'tD]�6��0F(OUDWK�7)��3HQQHOO�3%��+DXVHU�
:$�� <HUE\� 0�� +ROPHV� /%�� )HWDO� JURZWK� DQG� SUHPDWXUH� GH-

OLYHU\� LQ�SUHJQDQW�ZRPHQ�RQ�DQWLHSLOHSWLF� GUXJV��$QQ�1HXURO��
��������������±����

���� 0HOLNRYD� 6�� %DJLURYD� +�� 0DJDORY� 6�� 7KH� LPSDFW� RI�
PDWHUQDO�HSLOHSV\�RQ�GHOLYHU\�DQG�QHRQDWDO�RXWFRPHV��&KLOG¶V�
1HUY�6\VW����������������±����

���� /DJDQj�$6��7ULROR�2��'¶$PLFR�9��&DUWHOOD� 60��6RIR�
9�� 6DOPHUL� )0�� HW� DO�� 0DQDJHPHQW� RI� ZRPHQ� ZLWK� HSLOHSV\��
IURP� SUHFRQFHSWLRQ� WR� SRVW�SDUWXP�� $UFK� *\QHFRO� 2EVWHW��
���������������±�����

���� 7RPVRQ�7��%DWWLQR�'��%URPOH\�5��.RFKHQ�6��0HDGRU�
.��3HQQHOO�3��HW�DO��([HFXWLYH�6XPPDU\��0DQDJHPHQW�RI�HSL-
OHSV\�LQ�SUHJQDQF\��$�UHSRUW�IURP�WKH�,QWHUQDWLRQDO�/HDJXH�$JD-

LQVW�(SLOHSV\�7DVN�)RUFH�RQ�:RPHQ�DQG�3UHJQDQF\��(SLOHSVLD��
����������������±���

6218d

.$<1$./$5
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����� &UDZIRUG� 3�� &3'� �� (GXFDWLRQ� DQG� VHOI�DVVHVVPHQW�
HSLOHSV\�DQG�SUHJQDQF\��6HL]XUH����������������±���

����� 5&2*�� (SLOHSV\� LQ� 3UHJQDQF\� �*7*� 1R������
����������� $YDLODEOH� IURP�� KWWSV���ZZZ�UFRJ�RUJ�XN�JOREDODV-

VHWV�GRFXPHQWV�JXLGHOLQHV�JUHHQ�WRS�JXLGHOLQHV�JWJ��BHSL-
OHSV\�SGI

����� g]GHPLU�6��%DOF�2��7D]HJ�O�$��6DLG�0��'HPLU�$��<�N-

VHNND\D�+$��$VVHVVPHQW�RI�0DWHUQDO�DQG�3HULQDWDO�2XWFRPHV�
LQ�3UHJQDQFLHV�&RPSOLFDWHG�E\�(SLOHSV\��������$SULO���±����

����� 0DF'RQDOG�6&�� %DWHPDQ�%7��0F(OUDWK�7)��+HUQiQ-

GH]�'tD]�6��0RUWDOLW\� DQG�0RUELGLW\�'XULQJ�'HOLYHU\�+RVSLWD-

OL]DWLRQ�$PRQJ�3UHJQDQW�:RPHQ�:LWK�(SLOHSV\� LQ� WKH�8QLWHG�
6WDWHV�� -$0$�1HXURO� >,QWHUQHW@�� ����� 6HS����������±���$YDL-
ODEOH�IURP��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG���������

����� (QTXLULHV� &�� 6DYLQJ� 0RWKHUV¶� /LYHV�� ���������0DU-
FK������±���

����� .D]DQGL�0��8OXVR\�'��0HUPHU�7.��0HWH�7/��(SLOHS-

VL� 7DQÕVÕ�$OPÕú� .DGÕQODUGD�*HEHOLN� 6RQXoODUÕQÕQ� 5HWURVSHNWLI�
$QDOL]L�0HUW���������������

����� dLOOLOHU� $(�� (SLOHSV\� DQG� 3UHJQDQF\�� $� UHWURVSH-

FWLYH� DQDO\VLV� RI� ���� SUHJQDQFLHV�� -� 7XUNLVK� (SLOHSVL� 6RF��
�������������±����

����� %DWWLQR�'��7RPVRQ�7��%RQL]]RQL�(��&UDLJ�-��/LQGKRXW�
'��6DEHUV�$��HW�DO��6HL]XUH�FRQWURO�DQG� WUHDWPHQW�FKDQJHV� LQ�
SUHJQDQF\��2EVHUYDWLRQV�IURP�WKH�(85$3�HSLOHSV\�SUHJQDQF\�
UHJLVWU\��(SLOHSVLD�����������������±���

����� :DWLOD�00��%HLGD�2��.ZDUL�6��1\DQGDLWL�1:��1\DQGD-

LWL�<:��6HL]XUH�RFFXUUHQFH��SUHJQDQF\�RXWFRPH�DPRQJ�ZRPHQ�
ZLWK� DFWLYH� FRQYXOVLYH� HSLOHSV\�� 2QH� \HDU� SURVSHFWLYH� VWXG\��
6HL]XUH� >,QWHUQHW@�� ���������±����$YDLODEOH� IURP��KWWS���G[�GRL�
RUJ���������M�VHL]XUH������������

����� 3HQQHOO� 3%��3UHJQDQF\� �� (SLOHSV\� �� DQG�:RPHQ� ¶� V�
,VVXHV������±�����

����� 6WHHJHUV�7KHXQLVVHQ� 530�� 5HQLHU� :2�� %RUP� *)��
7KRPDV�&0*��0HUNXV�+0:0��GH�&RXO�'$:2��HW�DO��)DFWRUV�
LQÀXHQFLQJ� WKH� ULVN� RI� DEQRUPDO� SUHJQDQF\� RXWFRPH� LQ� HSL-
OHSWLF�ZRPHQ��$�PXOWL�FHQWUH�SURVSHFWLYH�VWXG\��(SLOHSV\�5HV��
��������������±���

����� *RRGOLQ�5&��+HLGULFN�:3��)HWDO�PDOIRUPDWLRQV�DVVR-

FLDWHG�ZLWK�PDWHUQDO�K\SR[LD�6FKPLGW�¶�V�V\QGURPH�SUHVHQWLQJ�
ZLWK�LQWUDXWHULQH�JURZWK�UHWDUGDWLRQ�DQG�SRVWSDUWXP�DGGLVRQLDQ�
FULVLV����������±���

����� 9HLE\�*��'DOWYHLW�$.��(QJHOVHQ�%$��*LOKXV�1(��)HWDO�

JURZWK�UHVWULFWLRQ�DQG�ELUWK�GHIHFWV�ZLWK�QHZHU�DQG�ROGHU�DQWLH-

SLOHSWLF�GUXJV�GXULQJ�SUHJQDQF\��-�1HXURO�����������������±����

����� 7DWXP�:2��8VH�RI� DQWLHSLOHSWLF� GUXJV� LQ� SUHJQDQF\��
([SHUW�5HY�1HXURWKHU����������������±����

����� .DKYHFLR÷OX�'��7DWDU�$NVR\�+��.HVNLQ�*�OHU�6��<ÕOPD]�
$��dDOÕúNDQ�ù��$OLR÷OX�%��1HRQDWDO�2XWFRPHV�RI�(SLOHSWLF�0R-

WKHUV¶�,QIDQWV�LQ�WKH�7HUWLDU\�/HYHO�2I�1HRQDWDO�,QWHQVLYH�&DUH�
8QLW��5HVXOWV�IURP�6LQJOH�&HQWHU��øVWDQEXO�.DQXQL�6XOWDQ�6�OH\-

PDQ�7ÕS�'HUJ���������������±����

����� 5DVPXVVHQ�6$��6PXOLDQ�-&��/HGQLFN\�-$��:HQ�76��
-DPLHVRQ� '-�� &RURQDYLUXV� 'LVHDVH� ����� �&29,'����� DQG�
SUHJQDQF\��ZKDW�REVWHWULFLDQV�QHHG�WR�NQRZ��$P�-�2EVWHW�*\-

QHFRO� >,QWHUQHW@�� ���������������±���� $YDLODEOH� IURP�� KWWSV���
GRL�RUJ���������M�DMRJ������������

����� %D\UDN�0��%R]GDJ�+��.DUDGDJ�&��*XQD\�7��*R\QXPHU�
*��5HWURVSHFWLYH�$QDO\VLV�RI�2EVWHWULF�DQG�3HULQDWDO�2XWFRPHV�
LQ�3UHJQDQW�:RPHQ�ZLWK�(SLOHSV\��øVWDQEXO�.DQXQL�6XOWDQ�6�-

OH\PDQ�7ÕS�'HUJ���������������±����

����� %RUWKHQ� ,�� (ULN*LOKXV� 1�� 3UHJQDQF\� FRPSOLFDWL-
RQV� LQ� SDWLHQWV� ZLWK� HSLOHSV\�� &XUU� 2SLQ� 2EVWHW� *\QHFRO��
�������������±����

����� $UWDPD�0��*LVVOHU�0��0DOP�+��5LWYDQHQ�$��(IIHFWV�RI�
PDWHUQDO�HSLOHSV\�DQG�DQWLHSLOHSWLF�GUXJ�XVH�GXULQJ�SUHJQDQF\�
RQ�SHULQDWDO�KHDOWK� LQ�RIIVSULQJ��1DWLRQZLGH�� UHWURVSHFWLYH�FR-

KRUW�VWXG\�LQ�)LQODQG��'UXJ�6DI����������������±����

����� 5HLVLQJHU� 7/�� 1HZPDQ� 0�� /RULQJ� ':�� 3HQQHOO� 3%��
0HDGRU�.-��(SLOHSV\�	�%HKDYLRU�$QWLHSLOHSWLF�GUXJ�FOHDUDQFH�
DQG� VHL]XUH� IUHTXHQF\� GXULQJ� SUHJQDQF\� LQ� ZRPHQ�ZLWK� HSL-
OHSV\�� (SLOHSV\� %HKDY� >,QWHUQHW@�� �������������±��� $YDLODEOH�
IURP��KWWS���G[�GRL�RUJ���������M�\HEHK������������

����� (GH\� 6��0RUDQ�1�� 1DVKHI� /�� %5,()�&20081,&$-

7,21� 68'(3� DQG� HSLOHSV\�UHODWHG� PRUWDOLW\� LQ� SUHJQDQF\��
�������������±���

����� 7DQDND�+��.DWVXUDJL�6��+DVHJDZD�-��7DQDND�.��1D-

NDPXUD�0��EUDLQ�VFLHQFHV�0DWHUQDO�'HDWK�5HODWHG�WR�6XGGHQ�
8QH[SHFWHG�'HDWK�LQ�(SLOHSV\���$�1DWLRQZLGH�6XUYH\�LQ�-DSDQ��
������±���

����� 3HQVHO�0&��1DVV�5'��7DXE¡OO�(��$XUOLHQ�'��3UHYHQWLRQ�
RI�VXGGHQ�XQH[SHFWHG�GHDWK�LQ�HSLOHSV\��FXUUHQW�VWDWXV�DQG�IX-

WXUH�SHUVSHFWLYHV��([SHUW�5HY�1HXURWKHU�>,QWHUQHW@���������������
$YDLODEOH�IURP��KWWSV���GRL�RUJ�����������������������������
�

����� <XFHO�$��7DQDFDQ�$��$WDOD\�)��$OWLQERJD�2��.RNVDO�=��
%X]�0�� HW� DO�� (XURSHDQ� -RXUQDO� RI� 2EVWHWULFV� 	�*\QHFRORJ\�
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DQG� 5HSURGXFWLYH� %LRORJ\� 0DWHUQDO� GHDWKV� ZLWK� HSLOHSV\��� $�
SRSXODWLRQ�EDVHG�VWXG\�LQ�7XUNH\��(XU�-�2EVWHW�*\QHFRO�>,QWHU-
QHW@�� �����������±���$YDLODEOH� IURP�� KWWSV���GRL�RUJ���������M�
HMRJUE������������

����� 0RUURZ� -��5XVVHOO�$��*XWKULH�(��3DUVRQV�/��5REHUW-
VRQ�,��:DGGHOO�5��HW�DO��0DOIRUPDWLRQ�ULVNV�RI�DQWLHSLOHSWLF�GUX-

JV� LQ� SUHJQDQF\��$� SURVSHFWLYH� VWXG\� IURP� WKH� 8.� (SLOHSV\�
DQG� 3UHJQDQF\� 5HJLVWHU�� -� 1HXURO� 1HXURVXUJ� 3V\FKLDWU\��
��������������±���

����� 9HLE\�*��'DOWYHLW�$.��(QJHOVHQ�%$��*LOKXV�1(��3UHJ-

QDQF\��GHOLYHU\��DQG�RXWFRPH�IRU�WKH�FKLOG�LQ�PDWHUQDO�HSLOHSV\��
(SLOHSVLD�����������������±���

����� g]NDQ�(��(SLOHSVLOL�.DGÕQODUGD�*HEHOLN�YH�+HPúLUHOLN�
%DNÕPÕ�3UHJQDQF\�DQG�1XUVLQJ�&DUH�IRU�:RPHQ�ZLWK�(SLOHSV\��
������������±���

����� 0DGD]OL�5��*HEHO�L��N�YH�HS�L��OHSV�L�������ROJXQXQ�GH�÷�
HUOHQG�L��U�L��OPHV�L�����������0DUFK�����±����
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(YDOXDWLRQ�RI�SODFHQWDO�SDWKRORJLHV�LQ�FDVHV�RI�SODFHQWD�SUHYLD
3ODVHQWD�SUHYLD�ROJXODUóQGD�SODVHQWD�SDWRORMLOHULQLQ�GHáHUOHQGLULOPHVL

DUYGU TUĞRUL ERSAK  1
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$PDo��dDOÕúPDPÕ]ÕQ�ELULQFLO�DPDFÕ��SODVHQWD�SUHYLDQÕQ��33��DOWÕQGD�\DWDQ�SODVHQWDO�
SDWRORMLOHUL�GH÷HUOHQGLUPHNWLU�

*HUHoOHU�YH�<|QWHP��ho�QF��EDVDPDN�ELU�PHUNH]GH�33�WDQÕVÕ�DODQ�KDVWDODUÕQ� LNL�
\ÕOÕ�DúNÕQ�YHULOHUL�UHWURVSHNWLI�RODUDN�HGLQLOGL��5XWLQ�RODUDN��33�WDQÕVÕ�NRQXODQ�KDVWDOD-

UÕQ�SODVHQWDODUÕ�SDWRORMLN�LQFHOHPH\H�J|QGHULOLU��+DVWDODUÕQ�NOLQLNRGHPRJUD¿N�YHULOHUL�
ND\GHGLOGL��3ODVHQWDO�SDWRORMLN�EXOJXODU�PDWHUQDO�YDVN�OHU� OH]\RQODU�� IHWDO�YDVN�OHU�
OH]\RQODU�� LQÀDPDWXDU�GXUXPODU��XPELOLNDO�NRUG�EXOJXODUÕ�YH�QRUPDO�ROPDN��]HUH���
DQD�JUXSWD�VÕQÕÀDQGÕUÕOÕS�GH÷HUOHQGLULOGL��$\UÕFD�KDVWDODUÕQ�KDVWDQH\H�\DWÕú�DQÕQGDNL�
WDP�NDQ�VD\ÕPÕ�VRQXoODUÕ�YH�\HQLGR÷DQ�VRQXoODUÕ�ND\GHGLOGL��

%XOJXODU��dDOÕúPD\D�33�WDQÕVÕ�DODQ����KDVWD�GDKLO�HGLOGL��0HG\DQ�\Dú�������������
PHG\DQ�JUDYLGD���������LGL��33�KDVWDODUÕQÕQ�\DNODúÕN�\DUÕVÕQGD�SDWRORMLN�EXOJX�ROD-

UDN�PDWHUQDO�YDVN�OHU�OH]\RQODU�L]OHQGL������������6ÕUDVÕ\OD����KDVWDGD�����������
HQÀDPDV\RQ����KDVWDGD����������XPELOLNDO�NRUG�EXOJXODUÕ�YH���KDVWDGD����������
IHWDO�YDVN�OHU� OH]\RQ�J|]OHQGL����KDVWDGD�QRUPDO�SODVHQWD�ROGX÷X�ELOGLULOGL��$\UÕFD�
KDVWDODUÕQ�PHG\DQ�Q|WUR¿O��Q|WUR¿O� OHQIRVLW�RUDQÕ�YH�EH\D]�N�UH�VD\ÕPÕ�KDVWDQH\H�
\DWÕú�DQÕQGD�\�NVHN�EXOXQGX�

6RQXo��0DWHUQDO� YDVN�OHU� OH]\RQODU�YH� LQÀDPDV\RQ��33�KDVWDODUÕQGD�HQ�VÕN�VDS-

WDQDQ�SODVHQWDO�SDWRORMLN� UDSRUODUGÕ��$QFDN�NRPSOLNH�ROPD\DQ�JHEHOLNOHULQ�SODVHQ-

WDODUÕQÕ�GD�LoHUHQ�oDOÕúPDODU�SDWRORMLN�GXUXPX�¿]\RORMLN�GXUXPGDQ�D\ÕUW�HWPHN�LoLQ�
OLWHUDW�UH�ÕúÕN�WXWDFDNWÕU�

$QDKWDU�NHOLPHOHU��3ODVHQWD�SUHYLD��SDWRORML��PDWHUQDO�YDVN�OHU�OH]\RQODU��LQÀDPDV-
yon

$%675$&7

2EMHFWLYH��7KH�SULPDU\�DLP�RI�RXU�VWXG\�ZDV� WR�HYDOXDWH� WKH�XQGHUO\LQJ�SODFHQWDO�
SDWKRORJLHV�RI�SODFHQWD�SUHYLD��33���

0DWHULDOV�DQG�0HWKRGV��2YHU� WZR�\HDUV�GDWD�RI�SDWLHQWV�GLDJQRVHG� WR�EH�33� LQ�D�
WHUWLDU\�FHQWHU�ZHUH�REWDLQHG�UHWURVSHFWLYHO\��5RXWLQHO\��WKH�SODFHQWDV�RI�SDWLHQWV�GL-
DJQRVHG�WR�EH�33�ZHUH�VHQW�IRU�SDWKRORJLFDO�H[DPLQDWLRQ��&OLQLFRGHPRJUDSKLF�GDWD�
RI� WKH�SDWLHQWV�ZHUH� UHFRUGHG��7KH�SODFHQWDO�SDWKRORJLFDO� ¿QGLQJV�ZHUH�FODVVL¿HG�
DQG�HYDOXDWHG� LQ���PDLQ�JURXSV��PDWHUQDO�YDVFXODU� OHVLRQV�� IHWDO�YDVFXODU� OHVLRQV��
LQÀDPPDWRU\�VLWXDWLRQV��XPELOLFDO�FRUG�¿QGLQJV��DQG�QRUPDO��$GGLWLRQDOO\��FRPSOHWH�
EORRG�FRXQW� UHVXOWV�DW�DGPLVVLRQ� WLPH� IRU�KRVSLWDOL]DWLRQ�DQG� WKH�RXWFRPHV�RI� WKH�
QHRQDWHV�ZHUH�UHFRUGHG�

5HVXOWV��7KLUW\�WZR�SDWLHQWV�GLDJQRVHG�WR�EH�33�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��7KH�PH-

GLDQ�DJH�ZDV�������������DQG�WKH�PHGLDQ�JUDYLGLW\�QXPEHU�ZDV����������0DWHUQDO�
YDVFXODU�OHVLRQV�ZHUH�REVHUYHG�LQ�QHDUO\�KDOI�RI�WKH�33�SDWLHQWV�DV�D�SDWKRORJLFDO�
¿QGLQJ� ����������� ,QÀDPPDWLRQ�ZDV�REVHUYHG� LQ����SDWLHQWV� �����������XPELOLFDO�
FRUG�¿QGLQJV� LQ���SDWLHQWV� ����������DQG� IHWDO�YDVFXODU� OHVLRQV� LQ���SDWLHQWV� ������
����UHVSHFWLYHO\����SDWLHQWV�ZHUH�UHSRUWHG�WR�KDYH�QRUPDO�SODFHQWDV��,Q�DGGLWLRQ��WKH�
PHGLDQ�QHXWURSKLOH��QHXWURSKLOH�O\PSKRF\WH�UDWLR��DQG�ZKLWH�EORRG�FRXQW�ZHUH�IRXQG�
WR�EH�KLJK�DW�DGPLVVLRQ�WLPH�IRU�KRVSLWDOL]DWLRQ

&RQFOXVLRQ��0DWHUQDO�YDVFXODU�OHVLRQV�DQG�LQÀDPPDWLRQ�ZHUH�WKH�PRVW�FRPPRQ�GH-

WHFWHG�SODFHQWDO�SDWKRORJLFDO�UHSRUWV�LQ�33�SDWLHQWV��+RZHYHU��VWXGLHV�LQFOXGLQJ�WKH�
SODFHQWDV�RI�XQFRPSOLFDWHG�SUHJQDQFLHV�ZLOO�VKHG�OLJKW�RQ�WKH�OLWHUDWXUH�WR�GLVWLQJXLVK�
WKH�SDWKRORJLFDO�FRQGLWLRQ�IURP�WKH�SK\VLRORJLFDO�FRQGLWLRQ��

.H\ZRUGV��3ODFHQWD�SUHYLD��SDWKRORJ\��PDWHUQDO�YDVFXODU�OHVLRQV��LQÀDPPDWLRQ����

6RUXPOX�<D]DU��&RUUHVSRQGLQJ�$XWKRU��'X\JX�7XJUXO�(UVDN
$GUHV�8QLYHUVLW\�RI�+HDOWK�6FLHQFHV��$QNDUD�&LW\�+RVSLWDO��$QNDUD��7XUNH\
(�PDLO��G\JWJUO#JPDLO�FRP

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH

%DúYXUX�WDULKL������������
.DEXO�WDULKL�������������

ø'

ø'

ø'

ø'

ø'

ø'
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3ODFHQWD�SUHYLD��33��LV�WKH�VLWXDWLRQ�LQ�ZKLFK�WKH�SODFHQWD�H[-

WHQGV�RYHU�WKH�FHUYL[�XWHUL�SDUWLDOO\�RU�FRPSOHWHO\��,W� LV�XVXDOO\�
GHWHFWHG�ZKLOH�SHUIRUPLQJ�GHWDLOHG�XOWUDVRQRJUDSK\�DURXQG����
ZHHNV�RI�JHVWDWLRQ������7KH�LQFLGHQFH�RI�33�KDV�LQFUHDVHG�ZLWK�
UDLVLQJ�FHVDUHDQ�VHFWLRQ��&6��UDWHV�ZRUOGZLGH��RFFXUULQJ�LQ�XS�
WR�������RI�SUHJQDQFLHV� ����� ,W� LV�DVVRFLDWHG�ZLWK� OLIH�WKUHDWH-

QLQJ�FRPSOLFDWLRQV�VXFK�DV�EOHHGLQJ�DQG�K\VWHUHFWRP\��DV�ZHOO�
DV� IHWDO� FRPSOLFDWLRQV� VXFK� DV� LQWUDXWHULQH� JURZWK� UHVWULFWLRQ�
�,8*5�������7KH�PRVW�NQRZQ�DQG�SURYHQ�ULVN�IDFWRUV�RI�33�DUH�
SUHYLRXV�33�DQG�&6������

6WXGLHV�KDYH�H[DPLQHG�SODFHQWDO�GLVRUGHUV�LQ�SDWLHQWV�ZLWK�WKH�
SODFHQWD�DFFUHWD�VSHFWUXP������3DWLHQWV�ZLWK�UHFXUUHQW�DGYHUVH�
SUHJQDQF\�RXWFRPHV�ZHUH�DOVR�H[DPLQHG�DV�WR�FKURQLF�LQÀDP-

PDWLRQ�LQ�WKH�SODFHQWDO�VSHFLPHQV������)XUWKHUPRUH��SODFHQWDO�
SDWKRORJLHV�ZHUH�H[DPLQHG�WR�GHWHUPLQH�WKH�HIIHFW�RI�33�RQ�WKH�
JURZWK�RI�WKH�IHWXV�DQG�DOVR�WKH�SUHJQDQF\�RXWFRPHV�����

33�LV�WKRXJKW�WR�EH�GXH�WR�SUHYLRXV�VXUJHULHV�UHVXOWLQJ�LQ�LQVXI-
¿FLHQW�YDVFXODUL]DWLRQ�RI�WKH�GHFLGXDO�DUHDV��7KXV��WKDW�SURPR-

WHV�WURSKREODVW�LPSODQWDWLRQ��DQG�DGGLWLRQDOO\��WKH�WURSKREODVWV�
JURZ�LQWR�WKH�ORZHU�XWHULQH�FDYLW\������<HW��WKH�XQGHUO\LQJ�SDW-
KRJHQHVLV�LV�VWLOO�QRW�FOHDU��2Q�WKDW�DFFRXQW��WKH�SULPDU\�DLP�RI�
RXU�VWXG\�ZDV�WR�HYDOXDWH�WKH�XQGHUO\LQJ�SODFHQWDO�SDWKRORJLHV�
RI�33��

$SSURYDO�ZDV�REWDLQHG�IURP�WKH�LQVWLWXWLRQDO�UHYLHZ�ERDUG��(��
����������3DWLHQWV�GLDJQRVHG�WR�EH�33�LQ�D�WHUWLDU\�FHQWHU�ZHUH�
REWDLQHG�UHWURVSHFWLYHO\�IURP�WKH�GDWD�RI�WKH�KRVSLWDO��2YHU�D���
\HDUV�GDWD�ZHUH�LQFOXGHG��

7KH�GLDJQRVLV�RI�33�ZDV�PDGH�E\�WUDQVYDJLQDO�XOWUDVRQRJUDS-

K\�DQG�ZDV�FRQ¿UPHG�LQ�WKH�WKLUG�WULPHVWHU�E\�SHULQDWRORJLVWV��
:KLOH�SHUIRUPLQJ�XOWUDVRQRJUDSK\��WKH�EODGGHUV�ZHUH�HPSWLHG��
,I�WKH�GLVWDQFH�EHWZHHQ�WKH�FHUYLFDO�RV�DQG�WKH�HGJH�RI�WKH�SOD-

FHQWD�ZDV�����PP�EXW�QRW�RYHU� WKH� LQWHUQDO�RV�� WKH�SODFHQWD�
ZDV�FRQVLGHUHG�DV�ORZ�O\LQJ�SODFHQWD�DQG�ZDV�H[FOXGHG�IURP�
WKH�VWXG\��,Q�DGGLWLRQ��SDWLHQWV�GHOLYHUHG����QG�JHVWDWLRQDO�ZH-

HNV��IHWDO�VWUXFWXUDO�DQRPDOLHV��PXOWLSOH�SUHJQDQFLHV��VPRNHUV��
SDWLHQWV�XVLQJ�GUXJV�HOVH�WKDQ�PXOWLYLWDPLQV�DQG�DQWLDQHPLFV��
DQG� SDWLHQWV� ZLWK� FKURQLF� LOOQHVVHV� ZHUH� H[FOXGHG� IURP� WKH�
VWXG\��3DWLHQWV�ZKR�KDYH�XQGHUJRQH�K\VWHUHFWRP\�ZHUH�DOVR�
H[FOXGHG��

$JH�� JUDYLGLW\�� SDULW\�� JHVWDWLRQDO� DJH� DW� WKH� WLPH� RI� GHOLYHU\��

ERG\�PDVV� LQGH[� �%0,��ZHUH� UHFRUGHG� DV� WR� WKH� VWXG\� GDWD��
0RUHRYHU��FRPSOHWH�EORRG�FRXQWV��&%&��DW�DGPLVVLRQ�WLPH�IRU�
KRVSLWDOL]DWLRQ�ZHUH�UHFRUGHG��7KH�ELUWK�ZHLJKWV��$3*$5�VFR-

UHV��FRUG�EORRG�S+��KHDG�FLUFXPIHUHQFH��DQG�WKH�KHLJKW�RI�WKH�
QHRQDWHV�ZHUH�UHFRUGHG��

5RXWLQHO\��WKH�SODFHQWDV�RI�SDWLHQWV�GLDJQRVHG�WR�EH�33��ZHUH�
VHQW�IRU�SDWKRORJLFDO�H[DPLQDWLRQ��7KH�SDWKRORJLVWV�ZHUH�EOLQ-

GHG� DV� WKH� VWXG\� ZDV� KHOG� UHWURVSHFWLYHO\�� 7KH� SDWKRORJLFDO�
HYDOXDWLRQ�RI�WKH�SODFHQWDV�ZHUH�FODVVL¿HG�DV�WR�SUHYLRXV�VWX-

GLHV���������7KH�SODFHQWDO�SDWKRORJLFDO�¿QGLQJV�ZHUH�FODVVL¿HG�
DQG�HYDOXDWHG� LQ���PDLQ�JURXSV�DV�PDWHUQDO�YDVFXODU� OHVLRQV�
�SODFHQWDO� KHPRUUKDJH�� DFXWH� DWKHURVLV�� ¿EULQ� GHSRVLWLRQ� LQF-

UHDVH��YLOORXV�DJJOXWLQDWLRQ��YLOORXV�K\SRSODVLD�DQG�LQIDUFW���IH-

WDO� YDVFXODU� OHVLRQV� �FKRULRQLF� SODWH� DQG� VWHP�YLOORXV� YHVVHOV�
WKURPERVLV�� DYDVFXODU� YLOOL��� LQÀDPPDWRU\� VLWXDWLRQV� VXFK� DV�
FKRULRDPQLRQLWLV�� XPELOLFDO� FRUG� ¿QGLQJV� �K\SR�K\SHU� FRLOLQJ��
DEQRUPDO�FRUG�LQVHUWLRQ���DQG�QRUPDO��

6WDWLVWLFDO�$QDO\VLV

6366�YHUVLRQ�������6366�,QF���&KLFDJR��,/��86$��ZDV�XVHG�WR�
DQDO\]H�WKH�GDWD��.ROPRJRURY��6PLUQRY�DQDO\VLV�ZDV�XVHG�WR�
HYDOXDWH�WKH�QRUPDO�GLVWULEXWLRQ�RI�FRQWLQXRXV�YDULDEOHV��:KH-

UHDV�PHDQ���VWDQGDUG�GHYLDWLRQ�ZDV�XVHG�WR�VKRZ�WKH�QRPLQDO�
GDWD�ZLWK�QRUPDO�GLVWULEXWLRQ��PHGLDQ� �PLQ�PD[��ZDV�XVHG� WR�
VKRZ� WKH� QRQ�QRUPDO� GLVWULEXWHG� QRPLQDO� GDWD�� 1XPEHUV� �Q��
DQG�SHUFHQWDJHV�����ZHUH�XVHG�WR�VKRZ�WKH�FDWHJRULFDO�GDWD��

7KLUW\�WZR� SDWLHQWV� GLDJQRVHG� WR� EH�33�ZHUH� LQFOXGHG� LQ� WKH�
VWXG\��$OO�WKH�33�SDWLHQWV�KDYH�XQGHUJRQH�&6��,Q�7DEOH����WKH�
FOLQLFRGHPRJUDSKLF�DQG�&%&�SDUDPHWHUV�RI�33�SDWLHQWV�DW�WKH�
WLPH�RI�DGPLVVLRQ�WR�WKH�KRVSLWDO�ZHUH�VKRZQ��7KH�PHGLDQ�DJH�
ZDV�������������WKH�PHGLDQ�JUDYLGLW\�QXPEHU�ZDV����������DQG�
WKH�DYHUDJH�%0,�ZDV��������������7KH�PHGLDQ�+HPRJORELQ�OH-

YHO�ZDV�����������������J�G/��$V�+HPRJORELQ������J�G/�LV�NQRZQ�
DQG�DFFHSWHG�WR�EH�DQHPLD�GXULQJ��UG�WULPHVWHU�RI�SUHJQDQF\�
������RXU�VWXG\�JURXS�FDQ�EH�FRQVLGHUHG�DV�DQHPLF��$GGLWLRQDO-
O\��WKH�PHGLDQ�QHXWURSKLOH�OHYHO�ZDV��������������������[����/��
DQG�WKH�PHGLDQ�QHXWURSKLOH� O\PSKRF\WH�UDWLR��1/5��ZDV������
������ �������� DQG� KLJK�� $OVR�� WKH� PHGLDQ� ZKLWH� EORRG� FRXQW�
�:%&��RI�WKH�SDWLHQWV�ZDV�������[����/�DW�DGPLVVLRQ�WLPH�IRU�
KRVSLWDOL]DWLRQ��7DEOH����

5(68/76
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7DEOH����&OLQLFRGHPRJUDSKLF�FKDUDFWHULVWLFV�DQG�FRPSOHWH�EOR-

RG�FRXQW�SDUDPHWHUV�RI�SODFHQWD�SUHYLD

0DWHUQDO�YDVFXODU� OHVLRQV�ZHUH�REVHUYHG� LQ�QHDUO\�KDOI�RI� WKH�
33�SDWLHQWV�DV�D�SDWKRORJLFDO�¿QGLQJ������������,QÀDPPDWLRQ�
ZDV�REVHUYHG�LQ����SDWLHQWV������������XPELOLFDO�FRUG�¿QGLQJV�
LQ���SDWLHQWV�����������DQG�IHWDO�YDVFXODU�OHVLRQV�LQ���SDWLHQWV�
����������UHVSHFWLYHO\����SDWLHQWV�ZHUH�UHSRUWHG�WR�KDYH�QRUPDO�
SODFHQWDV��7DEOH����

7DEOH����3ODFHQWDO�SDWKRORJ\�HYDOXDWLRQ�UHVXOWV

,Q�7DEOH����WKH�GDWD�RI�WKH�QHRQDWHV�ZHUH�VKRZQ��7KH�PHGLDQ�
JHVWDWLRQDO�DJH�DW�ELUWK�ZDV������������ZHHNV��7KH�PHGLDQ�$3-

*$5�VFRUHV�DW��VW�DQG��WK�PLQXWHV�ZHUH���������DQG����������
UHVSHFWLYHO\�

7DEOH����3HULQDWDO�RXWFRPHV

,Q�WKLV�VWXG\�ZH�HYDOXDWHG�WKH�XQGHUO\LQJ�SODFHQWDO�SDWKRORJLHV�
RI�33��0DWHUQDO�YDVFXODU�OHVLRQV�ZHUH�REVHUYHG�LQ�DOPRVW�KDOI�
RI�WKH�33�SDWLHQWV��,QÀDPPDWLRQ�ZDV�REVHUYHG�LQ�PRUH�WKDQ����
SHUFHQW�RI�WKH�SDWLHQWV��8PELOLFDO�FRUG�¿QGLQJV�ZHUH�REVHUYHG�
LQ��������RI�WKH�SDWLHQWV��7KH�PHGLDQ�QHXWURSKLOH�OHYHO��1/5��
DQG�:%&�RI�WKH�SDWLHQWV�ZHUH�IRXQG�WR�EH�KLJKHU�WKDQ�WKH�QRU-
PDO�WKUHVROG�

$OWKRXJK�VWXGLHV�KDYH�H[DPLQHG�SODFHQWDO�SDWKRORJLHV� WR�GH-

9DULDEOHV� 3ODFHQWD�SUHYLD��Q����
Age �\HDU� 34 (22-42)
*UDYLGLW\�(n) 3 (1-6)
3DULW\�(n) 1 (0-5)
%0,��NJ�P2) 28.7 ± 2.79
%DVRSKLO��[��9�/� 0.01 (0.01-0.04)
%DVRSKLO�(%) 0.1 (0.0-0.3)
(RVLQRSKLO��[��9�/� 0.04 (0.03-0.20)
(RVLQRSKLO�(%) 0.3 (0.2-1.6)
+HPDWRFULW���� 33 (25.8-37.1)
+HPRJORELQ��J�G/� 10.5 (8.6-12.7)
/XF��[��9�/� 0.09 (0.06-0.16)
/XF�(%) 0.4 (0.2-1.2)
/\PSKRF\WH��[��9�/� 1.47 (0.96-2.54)
/\PSKRF\WH�(%) 6.6 (5.4-18.3)
0FK��SJ�FHOO� 25.1 (21.8-31.7)
0FKF��J�G/� 32.8 (31.2-34.1)
0FY��I/� 78.9 (69.2-92.9)
0RQRF\WH��[��9�/� 0.86 (0.45-1.09)
0RQRF\WH�(%) 3.9 (2.8-7.9)
0SY��I/� 10.0 (6.8-11.3)
1HXWURSKLOH��[��9�/� 19.67 (8.73-21.14)
1HXWURSKLOH�(%) 88.9 (71.0-92.4)
3GZ���� 63.7 (52.4-71.6)
3ODWHOHW��[��9�/� 284 (146-330)
5EF��[��12�/� 4.08 (3.66-4.18)
5GZ���� 14.14 ± 0.19
:%&��[��9�/� 18.34 (11.03-22.10)
1/5 9.32 (3.87 -13.38)

BMI: Body mass index, Luc: large unstained cells, Mch: mean corpuscular hemoglobin, 
Mchc: mean corpuscular hemoglobin concentration, Mcv:mean corpuscular volume, Mpv: 
mean platelet volume, Pdw: platelet distribution width, Rbc: red blood cell, Rdw: red cell 
distribution width, WBC: white blood cell, NLR: neutrophile lymphocyte ratio
Values were presented as mean±standard deviation and median (min-max).

9DULDEOHV 3ODFHQWD�SUHYLD��Q����
0DWHUQDO�YDVFXODU�OHVLRQV 14 (43.75)
)HWDO�YDVFXODU�OHVLRQV 2 (6.25)
,QÀDPPDWLRQ 10 (31.25)
8PELOLFDO�FRUG�¿QGLQJV 8 (25.00)
1RUPDO 3 (9.37)

Values were presented as number (%).
n: number 
*Some patients were included in more than one pathological classi$cation group.

9DULDEOHV 3ODFHQWD�SUHYLD��Q����
*HVWDWLRQDO�DJH�DW�ELUWK��ZHHN� 34 (32-37)
%LUWK�ZHLJKW��JUDPV� 2372±358
APGAR 1 7 (4-7)
APGAR 5 8 (6-9)
+HDG�&LUFXPIHUHQFH��FP� 33.5±2.27
+HLJKW��FP� 44.7±3.6
&RUG�S+ 7.29 (7.18-7.36)

9DOXHV�ZHUH�SUHVHQWHG�DV�PHDQ�VWDQGDUG�GHYLDWLRQ�DQG�PHGLDQ��PLQ�PD[��

',6&866,21
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WHUPLQH�WKH�HIIHFW�RI�WKH�SODFHQWD�RQ�WKH�SUHJQDQF\�RXWFRPHV�
LQ� SDWLHQWV� ZLWK� UHFXUUHQW� DGYHUVH� SUHJQDQF\� RXWFRPHV� DQG�
SODFHQWD�DFFUHDWD�VSHFWUXP��������WR�RXU�NQRZOHGJH��WKLV�LV�WKH�
¿UVW�VWXG\�WR�HYDOXDWH�WKH�SODFHQWDO�SDWKRORJLHV�LQ�33�SDWLHQWV�

,Q�WKH�VWXG\�FRQGXFWHG�E\�'XWWD�HW��DO������SDWLHQWV�ZKR�KDYH�
XQGHUJRQH�SHULSDUWXP�K\VWHUHFWRP\�GXH�WR�DEQRUPDO�SODFHQWD-

WLRQ�DQG�KHPRUUKDJH�ZHUH�HYDOXDWHG��+LVWRSDWKRORJLFDOO\����SD-

WLHQWV�ZHUH�UHSRUWHG�WR�KDYH�SODFHQWD�DFFUHWD����SDWLHQWV�ZHUH�
UHSRUWHG�WR�KDYH�SODFHQWD� LQFUHWD��DQG���SDWLHQWV�ZHUH�UHSRU-
WHG�WR�KDYH�SODFHQWD�SHUFUHWD�������$OWKRXJK�H[FOXGHG�IURP�WKH�
VWXG\��SHULSDUWXP�K\VWHUHFWRP\�ZDV�SHUIRUPHG� LQ����SDWLHQWV�
LQ�RXU�KRVSLWDO�GXULQJ�WKH�VWXG\�SHULRG�DQG�WKH�PRVW�FRPPRQ�
SDWKRORJLFDO� ¿QGLQJ� ZDV� PDWHUQDO� YDVFXODU� OHVLRQV� LQFOXGLQJ�
SODFHQWDO� KHPRUUKDJH�� FRQJHVWLRQ�� ¿EULQ� GHSRVLWLRQ� LQFUHDVH��
DQG�YLOORXV�GHJHQHUDWLRQ��

)LEULQ�GHSRVLWLRQV�ZKLFK�ZHUH�HYDOXDWHG�XQGHU�PDWHUQDO�YDV-

FXODU�OHVLRQV�ZHUH�UHSRUWHG�WR�EH�IRXQG�ZLWK�DQ�LQFUHDVLQJ�UDWH�
DV� WKH�JHVWDWLRQDO�DJH� LQFUHDVHV�DQG� LW�ZDV� UHSRUWHG� WR�EH�D�
SK\VLRORJLFDO�¿QGLQJ�LQ�WHUP�SODFHQWDV�����������,W�ZDV�WKRXJKW�
WR�RFFXU�DV�D�UHVSRQVH�WR�WURSKRSODVW�LQMXU\�������7KLV�PD\�EH�
WKH�UHDVRQ�ZK\�PDWHUQDO�YDVFXODU�OHVLRQV�ZHUH�GHWHFWHG�PRVW�
IUHTXHQWO\�LQ�WKH�SDWKRORJ\�UHSRUWV�LQ�RXU�VWXG\�

,Q�D�V\VWHPDWLF�UHYLHZ��DGYHUVH�SUHJQDQF\�RXWFRPHV�VXFK�DV�
PLVFDUULDJHV��VHYHUH�,8*5��IHWDO�GHDWK�ZHUH�DWWULEXWHG�WR�SOD-

FHQWDO�LQÀDPPDWRU\�SDWKRORJLFDO�GLVRUGHUV����������,Q�WKH�UHYLHZ�
LW�ZDV�VWDWHG� WKDW��FKURQLF� LQÀDPPDWRU\�SODFHQWDO�SDWKRORJLHV�
ZHUH�DOVR� LQ�DVVRFLDWLRQ�ZLWK�D� VLJQL¿FDQW� ULVN�RI� UHFXUUHQFH��
+RZHYHU��LW�ZDV�DOVR�UHSRUWHG�WKDW�FKURQLF�YLOOLWLV�ZDV�GHWHFWHG�
LQ�DOPRVW�RQH�RI�WKUHH�SDWLHQWV¶�SODFHQWDV�DQG�PRVW�RI�WKH�SD-

WLHQWV�KDG�QRUPDO�FOLQLFDO�RXWFRPHV��������,Q�RXU�VWXG\��LQÀDP-

PDWLRQ�ZDV�REVHUYHG� LQ���������RI� WKH�SODFHQWDV�FRQFXUUHQW�
ZLWK� WKLV� VWXG\��:H� WKLQN� WKDW� WKH� LQÀDPPDWRU\� SURFHVV�PD\�
OHDG�WR�DGKHVLRQ�GLVRUGHUV�RI�WKH�SODFHQWD��$GGLWLRQDOO\��WKH�PH-

GLDQ�:%&�RI�RXU�SDWLHQWV�ZDV�������[����/��'XULQJ�SUHJQDQF\��
:%&�YDOXHV�YDU\�LQ�WULPHVWHUV��,Q�SUHJQDQW�ZRPHQ��WKH�XSSHU�
OLPLW�LV�JHQHUDOO\�DFFHSWHG�DV�������[����/�������+RZHYHU��:%&�
LQFUHDVHV� LQ� WKH� ODVW� WULPHVWHU� RI� SUHJQDQF\� DQG� DOWKRXJK� LW�
LV�REVHUYHG�WR�EH��������������[����/�DW� WKH� WLPH�RI�GHOLYHU\��
WKH�VWXGLHV�DOVR�KDYH�VKRZQ�WKDW�WKH�:%&�OHYHO�LQFUHDVHV�XS�
WR�������[����/� ����������7KHUHIRUH�� LW� LV�GLI¿FXOW� WR�GHWHUPLQH�
ZKHWKHU�WKH�LQFUHDVH�LQ�:%&�LV�DVVRFLDWHG�ZLWK�WKH�UHODWLYHO\�
KLJK�UDWH�RI�GHWHFWHG�LQÀDPPDWLRQ�RI�SDWKRORJLFDO�H[DPLQDWLRQ�
RI� SODFHQWDV�� RU� D� SK\VLRORJLFDO� LQFUHDVH��7KH�DFFRPSDQ\LQJ�
KLJK� QHXWURSKLO� OHYHO� DQG� 1/5� ZDV� REVHUYHG� LQ� WKH� FXUUHQW�
VWXG\��$QG��D�1/5� OHYHO�!���ZDV�VKRZQ� WR�EH� LQ�DVVRFLDWLRQ�

ZLWK�PRGHUDWH�LQÀDPPDWLRQ�DQG�VWUHVV�������3HUKDSV��WKH�SUH-

VHQFH�RI�LQÀDPPDWLRQ�LQ�WKH�SODFHQWDO�VLWH�LQ�WKH�HDUO\�SHULRG�RI�
SUHJQDQF\��GHIHFWLYH�WURSKREODVW�LQYDVLRQ�LQ�WKLV�VLWH��DQG�WKHQ�
SODFHQWDWLRQ�GLVRUGHUV�PD\�KDYH�GHYHORSHG�RQH�DIWHU�WKH�RWKHU�

$V�WR�WKH�WLPLQJ�RI�GHOLYHU\�LQ�33�SDWLHQWV��LW�LV�UHSRUWHG�DQG�UH-

FRPPHQGHG�LQ�WKH�OLWHUDWXUH�WKDW�WKH�GHOLYHU\�VKRXOG�EH�SODQQHG�
EHWZHHQ������������ZHHNV�IRU�33V�ZKR�GR�QRW�KDYH�REVWHWLF�RU�
EOHHGLQJ�FRPSOLFDWLRQV�������,Q�RXU�KRVSLWDO��GHOLYHU\�LV�SODQQHG�
IRU� 33� SDWLHQWV� ZKRVH� ODERU� DFWLYHO\� VWDUWHG�� QRQ�UHDVVXULQJ�
QRQ�VWUHVV�WHVW�FRPELQHG�ZLWK�D�ORZ�ELRSK\VLFDO�SUR¿OH��DQG�DF-

WLYH�YDJLQDO�EOHHGLQJ��,Q�RXU�VWXG\��WKH�PHGLDQ�ELUWK�ZHHN�ZDV�
�����������ZHHNV�LQ�DFFRUGDQFH�ZLWK�WKH�OLWHUDWXUH�PHQWLRQHG�
DERYH��:H�RZH� WKLV� UHVXOW� WR�ZRUNLQJ� LQ�D� WHUWLDU\� FHQWHU�� WH-

DPZRUN��DQG�FORVH�IROORZ�XS�

7R�RXU�NQRZOHGJH��WKH�SODFHQWDO�SDWKRORJLFDO�¿QGLQJV�RI�33�SD-

WLHQWV� KDYH�QRW� EHHQ� VWXGLHG�EHIRUH��7KHUHIRUH��ZH� WKLQN�RXU�
VWXG\�FDQ�FRQWULEXWH�WR�WKH�OLWHUDWXUH��2XU�KRVSLWDO�LV�D�UHIHUUDO�
FHQWHU�DQG�33�FDVHV�DUH�UHIHUUHG�WR�WKH�3HULQDWRORJ\�&OLQLF�RI�
RXU�KRVSLWDO�IURP�DOO�RYHU�WKH�FRXQWU\��+RZHYHU��ZH�KDYH�VRPH�
OLPLWDWLRQV��3ODFHQWDV�ZHUH�QRW�VHQW�IRU�SDWKRORJLFDO�HYDOXDWLRQ�
LQ�QRUPDO�XQFRPSOLFDWHG�SUHJQDQFLHV��7KHUHIRUH�� LW� LV�GLI¿FXOW�
WR�FRPSDUH�WKH�WUXH�SUHYDOHQFH�DQG�VD\�KRZ�YDOLG�RXU�¿QGLQJV�
DUH�LQ�FOLQLFDO�XVH�DQG�WR�GLVWLQJXLVK�WKH�SDWKRORJLFDO�FRQGLWLRQ�
IURP� WKH�SK\VLRORJLFDO�FRQGLWLRQ�� ,Q�DGGLWLRQ��ZH�GRQ¶W�KDYH�D�
SODFHQWDO�SDWKRORJLVW�LQ�RXU�KRVSLWDO��ZKLFK�FDQ�EH�FRQVLGHUHG��
DQRWKHU�OLPLWDWLRQ�RI�WKH�VWXG\��

,Q�FRQFOXVLRQ��PDWHUQDO�YDVFXODU�OHVLRQV�DQG�LQÀDPPDWLRQ�ZHUH�
WKH�PRVW�FRPPRQ�GHWHFWHG�SODFHQWDO�SDWKRORJLFDO�UHSRUWV�LQ�33�
SDWLHQWV��+RZHYHU��VWXGLHV�LQFOXGLQJ�WKH�SODFHQWDV�RI�XQFRPSOL-
FDWHG�SUHJQDQFLHV�ZLOO�VKHG�OLJKW�WR�WKH�OLWHUDWXUH�WR�GLVWLQJXLVK�
WKH�SDWKRORJLFDO�FRQGLWLRQ�IURP�WKH�SK\VLRORJLFDO�FRQGLWLRQ��

&RQÀLFW�RI�LQWHUHVW

1RQH�

)XQGLQJ

1RQH�

$FNQRZOHGJHPHQWV

1RQH�

&21&/86,21
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��� 5HGG\� 80�� $EXKDPDG� $=�� /HYLQH� '�� 6DDGH� *5��
3DUWLFLSDQWV�),:,��)HWDO� LPDJLQJ��([HFXWLYH�VXPPDU\�RI�D� MR-

LQW� (XQLFH� .HQQHG\� 6KULYHU� 1DWLRQDO� ,QVWLWXWH� RI� FKLOG� KHDOWK�
DQG�KXPDQ�GHYHORSPHQW��6RFLHW\�IRU�0DWHUQDO�)HWDO�PHGLFLQH��
$PHULFDQ�,QVWLWXWH�RI�XOWUDVRXQG�LQ�PHGLFLQH��$PHULFDQ�&ROOHJH�
RI�REVWHWULFLDQV�DQG�*\QHFRORJLVWV��$PHULFDQ�&ROOHJH�RI�UDGLR-

ORJ\��6RFLHW\�IRU�SHGLDWULF�UDGLRORJ\��DQG�VRFLHW\�RI�UDGLRORJLVWV�
LQ�XOWUDVRXQG�IHWDO�LPDJLQJ�ZRUNVKRS��$PHULFDQ�MRXUQDO�RI�REV-

WHWULFV�DQG�J\QHFRORJ\���������������������

��� &UHVVZHOO�-$��5RQVPDQV�&��&DOYHUW�&��)LOLSSL�9��3UH-

YDOHQFH�RI�SODFHQWD�SUDHYLD�E\�ZRUOG�UHJLRQ��D�V\VWHPDWLF�UH-

YLHZ�DQG�PHWD�DQDO\VLV��7URSLFDO�PHGLFLQH�	�LQWHUQDWLRQDO�KH-

DOWK��������������������

��� $QDQWK�&9��'HPLVVLH�.��6PXOLDQ�-&��9LQW]LOHRV�$0��
5HODWLRQVKLS� DPRQJ� SODFHQWD� SUHYLD�� IHWDO� JURZWK� UHVWULFWLRQ��
DQG�SUHWHUP�GHOLYHU\��D�SRSXODWLRQ�EDVHG�VWXG\��2EVWHWULFV�	�
*\QHFRORJ\���������������������

��� 5REHUWV�&/��$OJHUW�&6��:DUUHQGRUI�-��2OLYH�(&��0RU-
ULV�-0��)RUG�-%��7UHQGV�DQG�UHFXUUHQFH�RI�SODFHQWD�SUDHYLD��D�
SRSXODWLRQ�EDVHG�VWXG\��$XVWUDOLDQ�DQG�1HZ�=HDODQG�-RXUQDO�RI�
2EVWHWULFV�DQG�*\QDHFRORJ\�������������������

��� 'XWWD�6��'H\�%��&KDQX�6��0DUEDQLDQJ�(��6KDUPD�1��
.KRQJODK�<�� HW� DO��$� UHWURVSHFWLYH� VWXG\� RI� SODFHQWD� DFFUHWD��
SHUFUHWD��DQG�LQFUHWD�LQ�SHULSDUWXP�K\VWHUHFWRPLHV�LQ�D�WHUWLDU\�
FDUH�LQVWLWXWH�LQ�QRUWKHDVW�,QGLD��&XUHXV��������������

��� &RUQLVK�()��0F'RQQHOO�7��:LOOLDPV�'-��&KURQLF�,QÀDP-

PDWRU\�3ODFHQWDO�'LVRUGHUV�$VVRFLDWHG�:LWK�5HFXUUHQW�$GYHUVH�
3UHJQDQF\�2XWFRPH��)URQWLHUV�LQ�,PPXQRORJ\������������

��� :HLQHU� (�� 0LUHPEHUJ� +�� *ULQVWHLQ� (�� 0L]UDFKL� <��
6FKUHLEHU�/��%DU�-��HW�DO��7KH�HIIHFW�RI�SODFHQWD�SUHYLD�RQ�IHWDO�
JURZWK� DQG� SUHJQDQF\� RXWFRPH�� LQ� FRUUHODWLRQ�ZLWK� SODFHQWDO�
SDWKRORJ\��-RXUQDO�RI�3HULQDWRORJ\���������������������

��� )DL]�$��$QDQWK� &�� (WLRORJ\� DQG� ULVN� IDFWRUV� IRU� SOD-

FHQWD�SUHYLD��DQ�RYHUYLHZ�DQG�PHWD�DQDO\VLV�RI�REVHUYDWLRQDO�
VWXGLHV�� 7KH� MRXUQDO� RI� PDWHUQDO�IHWDO� 	� QHRQDWDO� PHGLFLQH��
������������������

��� 5HGOLQH� 5:�� +HOOHU� '�� .HDWLQJ� 6�� .LQJGRP� -�� 3OD-

FHQWDO� GLDJQRVWLF� FULWHULD� DQG� FOLQLFDO� FRUUHODWLRQ±D� ZRUNVKRS�
UHSRUW��3ODFHQWD����������6����6��

���� $SL�2��%UH\PDQ�&��dHWLQHU�0��'HPLU�&��(FGHU�7��'LDJ-

QRVLV�DQG�WUHDWPHQW�RI�LURQ�GH¿FLHQF\�DQHPLD�GXULQJ�SUHJQDQ-

F\�DQG�WKH�SRVWSDUWXP�SHULRG��,URQ�GH¿FLHQF\�DQHPLD�ZRUNLQJ�

JURXS�FRQVHQVXV�UHSRUW��7XUNLVK�MRXUQDO�RI�REVWHWULFV�DQG�J\QH-

FRORJ\�����������������

���� .DW]PDQ� 3-�� *HQHVW� '5�� 0DWHUQDO� ÀRRU� LQIDUFWLRQ�
DQG�PDVVLYH� SHULYLOORXV� ¿EULQ� GHSRVLWLRQ�� KLVWRORJLFDO� GH¿QLWL-
RQV��DVVRFLDWLRQ�ZLWK� LQWUDXWHULQH� IHWDO�JURZWK� UHVWULFWLRQ��DQG�
ULVN� RI� UHFXUUHQFH�� 3HGLDWULF� DQG� GHYHORSPHQWDO� SDWKRORJ\��
�����������������

���� 5HGOLQH�5:��([WHQGLQJ�WKH�VSHFWUXP�RI�PDVVLYH�SHUL-
YLOORXV�¿EULQ�GHSRVLWLRQ��PDWHUQDO�ÀRRU�LQIDUFWLRQ���3HGLDWULF�DQG�
'HYHORSPHQWDO�3DWKRORJ\������������������

���� 6HELUH� 1�� %DFNRV�0�� *ROGLQ� 5�� 5HJDQ� /�� 3ODFHQWDO�
PDVVLYH� SHULYLOORXV� ¿EULQ� GHSRVLWLRQ� DVVRFLDWHG� ZLWK� DQWLS-

KRVSKROLSLG�DQWLERG\�V\QGURPH��%-2*��DQ�LQWHUQDWLRQDO�MRXUQDO�
RI�REVWHWULFV�DQG�J\QDHFRORJ\��������������������

���� 0DQ�-��+XWFKLQVRQ�-��+HD]HOO�$��$VKZRUWK�0��-HIIUH\�
,��6HELUH�1��6WLOOELUWK�DQG�LQWUDXWHULQH�IHWDO�GHDWK��UROH�RI�URXWL-
QH�KLVWRSDWKRORJLFDO� SODFHQWDO� ¿QGLQJV� WR�GHWHUPLQH�FDXVH�RI�
GHDWK��8OWUDVRXQG�LQ�2EVWHWULFV�	�*\QHFRORJ\�����������������
���

���� 1RZDN�&��-RXEHUW�0��-RVVLF�)��0DVVHDX�$��+DPLGRX�
0��3KLOLSSH�+�-��HW�DO��3HULQDWDO�SURJQRVLV�RI�SUHJQDQFLHV�FRPS-

OLFDWHG�E\�SODFHQWDO�FKURQLF�YLOOLWLV�RU� LQWHUYLOORVLWLV�RI�XQNQRZQ�
HWLRORJ\�DQG�FRPELQHG� OHVLRQV�� DERXW� D� VHULHV�RI� ����FDVHV��
3ODFHQWD����������������

���� &KDQGUD�6��7ULSDWKL�$.��0LVKUD�6��$P]DUXO�0��9DLVK�
$.��3K\VLRORJLFDO�FKDQJHV�LQ�KHPDWRORJLFDO�SDUDPHWHUV�GXULQJ�
SUHJQDQF\��,QGLDQ�MRXUQDO�RI�KHPDWRORJ\�DQG�EORRG�WUDQVIXVLRQ��
�����������������

���� 0ROEHUJ�3��-RKQVRQ�&��%URZQ�7��/HXNRF\WRVLV�LQ�ODERU��
ZKDW� DUH� LWV� LPSOLFDWLRQV"�)DPLO\�3UDFWLFH�5HVHDUFK� -RXUQDO��
������������������

���� $FNHU�'%��-RKQVRQ�03��6DFKV�%3��)ULHGPDQ�($��7KH�
OHXNRF\WH�FRXQW�LQ�ODERU��$PHULFDQ�MRXUQDO�RI�REVWHWULFV�DQG�J\-

QHFRORJ\��������������������

���� )DUNDV� -�� 3XOP&ULW�� 1HXWURSKLO±/\PSKRF\WH� 5DWLR�
�1/5���)UHH�8SJUDGH�WR�<RXU�:%&��0D\�������

���� *\DP¿�%DQQHUPDQ� &�� 0HGLFLQH� 6I0�)�� 6RFLHW\� IRU�
0DWHUQDO�)HWDO�0HGLFLQH��60)0��&RQVXOW�6HULHV������0DQDJH-

PHQW�RI�EOHHGLQJ�LQ�WKH�ODWH�SUHWHUP�SHULRG��$PHULFDQ�-RXUQDO�
RI�2EVWHWULFV�DQG�*\QHFRORJ\��������������%��%��

5()(5(1&(6
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(YDOXDWLRQ�RI�IHWDO�WK\PXV�VL]H�LQ�SUHJQDQFLHV�FRPSOLFDWHG�ZLWK�IHWDO�JURZWK�UHVWULFWLRQ

)HWDO�E¾\¾PH�NóVóWOóOóáó�LOH�NRPSOLNH�JHEHOLNOHUGH�IHWDO�WLPXV�ER\XWXQXQ�GHáHUOHQGLULOPHVL
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ÖZ

$PDo��)HWDO�E�\�PH�NÕVÕWOÕOÕ÷Õ��)%.��LOH�NRPSOLNH�JHEHOL÷L�RODQ�NDGÕQODUGD�WLPLN�WRUD-

VLN�RUDQ��772��NXOODQDUDN�IHWDO�WLPXV�ER\XWXQX�GH÷HUOHQGLUPHN�YH�ROXPVX]�SHULQDWDO�
VRQXoODUOD�RODQ�LOLúNLVLQL�EHOLUOHPHN�

*HUHoOHU� YH�<|QWHP��%X� SURVSHNWLI� oDOÕúPD\D�)%.� LOH� NRPSOLNH� WRSODP���� JHEH�
NDGÕQ�LOH�EHQ]HU�GHPRJUD¿N�|]HOOLNWH�VD÷OÕNOÕ�WRSODP����JHEH�NDGÕQ�GDKLO�HGLOGL��)%.�
JUXEXQGD��SDWRORMLN�'RSSOHU�DNÕP�SDUDPHWUHOHUL�RODQ�XPELOLNDO�DUWHUGH�HQG�GL\DVWROLN�
DNÕP�ND\EÕ��('$.��YH�VHUHEURSODVHQWDO�RUDQ��632�����RODQ�YH�WDKPLQL�IHWDO�D÷ÕUOÕ÷Õ�
�7)$������SHUVDQWLO�RODQ�ROJXODU�D\UÕFD�ND\ÕW�DOWÕQD�DOÕQGÕ��*UXSODU�DUDVÕQGD�GHPRJ-

UD¿N�|]HOOLNOHU��NOLQLN�YH�VRQRJUD¿N�|]HOOLNOHU�YH�IHWDO�772�DoÕVÕQGDQ�NDUúÕODúWÕUPDODU�
\DSÕOGÕ��(OGH�HGLOHQ�YHULOHULQ�LVWDWLVWLNVHO�DQDOL]LQGH��JUXSODU�DUDVÕ�RUWDQFD��PHGLDQ��
GH÷HUOHULQ�YH�NDWHJRULN�GH÷LúNHQOHULQ�NDUúÕODúWÕUÕOPDODUÕQGD�0DQQ�:KLWQH\�8�YH�)LV-
KHU¶V�([DFW�WHVWOHUL�NXOODQÕOGÕ��)HWDO�772�LOH�ROXPVX]�SHULQDWDO�VRQXoODU�DUDVÕQGDNL�
LOLúNL�6SHDUPDQ�NRUHODV\RQ�NDWVD\ÕVÕ�LOH�DUDúWÕUÕOGÕ��3������GH÷HUL�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�NDEXO�HGLOGL�

%XOJXODU�� 7)$� ���� SHUVDQWLO�� ROLJRKLGUDPQL\R]�� SDWRORMLN� 'RSSOHU� DNÕPÕ� GÕúÕQGD-

NL� ROXPVX]� SHULQDWDO� VRQXoODU� YH� GL÷HU� SDUDPHWUHOHU� KHU� LNL� JUXSWD� GD� EHQ]HUGL�
�S!������� )HWDO� 772¶QXQ� )%.� JUXEXQGD� NRQWURO� JUXEXQD� J|UH� DQODPOÕ� GHUHFHGH�
GDKD� G�ú�N� ROGX÷X� EHOLUOHQGL� ����������� >���������@� YH� ���������� >���������@��
S��������VÕUDVÕ\OD���)HWDO�772�LOH�7)$�����SHUVDQWLO��SDWRORMLN�'RSSOHU�DNÕPÕ��('$.�
YH�632�����DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ��RUWD�G�]H\GH�QHJDWLI�ELU�NRUHODV\RQ�
VDSWDQGÕ��U ���������U ���������U ���������U ��������YH�S��������S��������S �������
S �������VÕUDVÕ\OD��

6RQXo��'�ú�N�IHWDO�772��)%.�LOH� IHWDO� WLPLN� LQYROXV\RQ� LOLúNLVLQL�GHVWHNOHPHNWHGLU��
%XQXQOD�ELUOLNWH��ROXPVX]�SHULQDWDO�VRQXoODUÕQ�|QJ|U�V�QGH�IHWDO�772�ELU�VRQRJUD¿N�
LQGLNDW|U�RODELOLU��

$QDKWDU�.HOLPHOHU��)HWDO�E�\�PH�NÕVÕWOÕOÕ÷Õ��WLPLN�WRUDVLN�RUDQ��XOWUDVRQ

$%675$&7

$LP��7R�HYDOXDWH�IHWDO�WK\PXV�VL]H�XVLQJ�WKH�WK\PLF�WKRUDFLF�UDWLR��775��LQ�ZRPHQ�
ZLWK�D�SUHJQDQF\�FRPSOLFDWHG�ZLWK�IHWDO�JURZWK�UHVWULFWLRQ��)*5��DQG�WR�DVVHVV�WKH�
UHODWLRQVKLS�ZLWK�DGYHUVH�SHULQDWDO�RXWFRPHV���

0DWHULDOV�DQG�0HWKRG��$�WRWDO�RI����SUHJQDQW�ZRPHQ�ZLWK�)*5�DQG����KHDOWK\�SUHJ-

QDQW�ZRPHQ�ZLWK�VLPLODU�GHPRJUDSKLF�FKDUDFWHULVWLFV�ZHUH�LQFOXGHG�LQ�WKLV�SURVSH-

FWLYH�VWXG\��,Q�WKH�)*5�JURXS��FDVHV�ZLWK�SDWKRORJLFDO�'RSSOHU�ÀRZ�SDUDPHWHUV�RI�
DEVHQW�HQG�GLDVWROLF�ÀRZ��$(')�� LQ�DQ�XPELOLFDO�DUWHU\�DQG�FHUHEURSODFHQWDO� UDWLR�
�&35�����DQG�HVWLPDWHG�IHWDO�ZHLJKW��():����UG�SHUFHQWLOH�ZHUH�DOVR�UHFRUGHG��7KH�
JURXSV�ZHUH�FRPSDUHG�LQ�WHUPV�RI�GHPRJUDSKLF�IHDWXUHV��FOLQLFDO�DQG�VRQRJUDSKLF�
FKDUDFWHULVWLFV� DQG� IHWDO�775�� ,Q� WKH� VWDWLVWLFDO� DQDO\VLV� RI� WKH� GDWD� REWDLQHG�� WKH�
0DQQ�:KLWQH\�8�DQG�)LVKHU¶V�([DFW�WHVWV�ZHUH�XVHG�WR�FRPSDUH�WKH�PHGLDQ�YDOXHV�
RI�WKH�JURXSV�DQG�FDWHJRULFDO�YDULDEOHV��7KH�DVVRFLDWLRQ�EHWZHHQ�IHWDO�775�DQG�DG-

YHUVH�SHULQDWDO�RXWFRPHV�ZDV�LQYHVWLJDWHG�XVLQJ�6SHDUPDQ¶V�FRUUHODWLRQ�FRHI¿FLHQW��
7KH�OHYHO�RI�VWDWLVWLFDO�VLJQL¿FDQFH�ZDV�VHW�DW�S������

5HVXOWV��2WKHU�WKDQ�WKH�DGYHUVH�SHULQDWDO�RXWFRPHV�RI�():���UG�SHUFHQWLOH��ROLJR-

K\GUDPQLRV��SDWKRORJLFDO�'RSSOHU�ÀRZ��DOO�WKH�RWKHU�SDUDPHWHUV�ZHUH�VLPLODU�LQ�ERWK�
JURXSV��S!�������7KH�IHWDO�775�ZDV�GHWHUPLQHG�WR�EH�VLJQL¿FDQWO\�ORZHU�LQ�WKH�)*5�
JURXS�WKDQ� LQ� WKH�FRQWURO�JURXS������������>���������@�DQG�����������>���������@��
S��������UHVSHFWLYHO\���$�VWDWLVWLFDOO\�VLJQL¿FDQW��QHJDWLYH�PRGHUDWH�FRUUHODWLRQ�ZDV�
GHWHUPLQHG�EHWZHHQ�IHWDO�775�DQG�WKH�():���UG�SHUFHQWLOH��SDWKRORJLFDO�'RSSOHU�
ÀRZ��$(')�DQG�&35���� �U � �������� U � �������� U � �������� U � �������DQG�S��������
S��������S �������S �������UHVSHFWLYHO\��

&RQFOXVLRQ��$�ORZHU�IHWDO�775�VXSSRUWV�WKH�UHODWLRQVKLS�EHWZHHQ�)*5�DQG�IHWDO�WK-

\PLF�LQYROXWLRQ��0RUHRYHU��IHWDO�775�PLJKW�EH�D�VRQRJUDSKLF�LQGLFDWRU�IRU�SUHGLFWLQJ�
DGYHUVH�SHULQDWDO�RXWFRPHV��

.H\ZRUGV��)HWDO�JURZWK�UHVWULFWLRQ��WK\PLF�WKRUDFLF�UDWLR��XOWUDVRXQG

6RUXPOX�<D]DU��&RUUHVSRQGLQJ�$XWKRU��6H\LW�$KPHW�(URO
$GUHV��.RQ\D�ùHKLU�+DVWDQHVL��$NDEH�0DK��$GDQD�dHYUH�<ROX�&DG��1R������3RVWD�NRGX��������.DUDWD\�.RQ\D
(�PDLO��J\Q�DHURO#JPDLO�FRP

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH

%DúYXUX�WDULKL������������
.DEXO�WDULKL�������������

ø'

ø'

ø'

-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÖS�'HUJLVL
7KH�-RXUQDO�RI�*\QHFRORJ\���2EVWHWULFV�DQG�1HRQDWRORJ\

DOI: 10.38136/jgon.1195083
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)HWDO�JURZWK�UHVWULFWLRQ��)*5��LV�D�FRQGLWLRQ�LQ�ZKLFK�WKH�QRUPDO�
IHWDO�JHQHWLF�JURZWK�SRWHQWLDO�LV�QRW�UHDFKHG�GXH�WR�D�GHIHFW�LQ�
DQ\�RI�WKH�PDWHUQDO��IHWDO��RU�SODFHQWDO�IDFWRUV��,W�RFFXUV�LQ�DERXW�
����RI�SUHJQDQFLHV�DQG�SRVHV�D�VLJQL¿FDQW�ULVN�RI�DGYHUVH�SH-

ULQDWDO�RXWFRPHV��SHULQDWDO�PRUELGLW\��DQG�PRUWDOLW\������$OWKRX-

JK�WKH�XQGHUO\LQJ�SULPDU\�SDWKRSK\VLRORJLFDO�PHFKDQLVPV�GLI-
IHU��WKH�¿QDO�VWDJH�RI�WKHVH�PHFKDQLVPV�KDV�EHHQ�VKRZQ�WR�EH�
LQVXI¿FLHQW�XWHULQH�SODFHQWDO�SHUIXVLRQ�DQG� LPSDLUHG� IHWDO�QXW-
ULWLRQ��$V�D�UHVXOW��LW�LV�ZHOO�XQGHUVWRRG�WKDW�XWHURSODFHQWDO�DQG�
IHWDO�EORRG�ÀRZ�HYDOXDWLRQ�ZLWK�'RSSOHU�XOWUDVRQRJUDSK\��86*��
LV� XVHIXO� LQ� WKH� SUHGLFWLRQ� DQG�PDQDJHPHQW� RI� IHWDO� K\SR[LD�
DQG�DFLGHPLD��DQG�LV�WKH�SULPDU\�FRPSRQHQW�RI�FOLQLFDO�PDQD-

JHPHQW��+RZHYHU��DGYDQFHG�GLDJQRVWLF�SURJQRVWLF�IDFWRUV�DUH�
VWLOO�UHTXLUHG�WR�SUHGLFW�SHULQDWDO�RXWFRPHV�LQ�)*5�FRPSOLFDWHG�
SUHJQDQFLHV������

7KH� UROH� RI� WKH� SODFHQWD� LV� FUXFLDO� LQ�PDLQWDLQLQJ� JHVWDWLRQDO�
ELRORJLFDO�SDWKZD\V�DQG�D�VWDELOL]HG�PDWHUQDO�IHWDO�FRDFWLRQ��$�
EDODQFHG�HQYLURQPHQW�LQ�WKH�LQWHUYLOORXV�VSDFH��PDWHUQDO�IHWDO�
LQWHUIDFH��DQG�DGHTXDWH�IHWDO�SHUIXVLRQ�DUH�UHTXLUHG�IRU�QRUPDO�
IHWDO�JURZWK��9DULRXV�HSLJHQHWLF��PHWDEROLF��LPPXQRORJLFDO�DQG�
LQIHFWLRXV� IDFWRUV� FRXOG� LPSUHVV� WKH� FHOOXODU� IUDJPHQWV� RI� WKH�
LQWHUYLOORXV�VSDFH��HQGRYDVFXODU�WURSKREODVWV��V\QF\WLRWURSKRE-

ODVWV�HWF���DQG�PD\�FDXVH�REVWHWULF�FRPSOLFDWLRQV���������7KH�IH-

WDO�WK\PXV�JODQG�LV�D�YLWDO�RUJDQ�WKDW�FRQWULEXWHV�WR�WKH�LPPXQH�
V\VWHP�RI� WKH� IHWXV�E\�SURGXFLQJ�7�O\PSKRF\WHV��7KH� WK\PXV�
JODQG�VWDUWV�WR�GHYHORS�IURP�WKH�HQGRGHUP�DW�DERXW�¿IWK�ZHHNV�
RI�JHVWDWLRQ��7KLV�LV�IROORZHG�E\�O\PSKDWLF�SURJHQLWRU�FHOO�PLJUD-

WLRQ�IURP�RWKHU�LPPXQH�RUJDQV��HJ�OLYHU��VSOHHQ���7KH�PDWXUD-

WLRQ�RI�WK\PRF\WHV�DQG�GLIIHUHQWLDWLRQ�LQWR�7�O\PSKRF\WHV�RFFXU�
LQ�WKH�WK\PXV��DQG�DW�DSSUR[LPDWHO\�������ZHHNV�RI�JHVWDWLRQ��
IHWDO�WK\PXV�PDWXUDWLRQ�LV�FRPSOHWHG��7KHUHIRUH��LW�LV�LPSRUWDQW�
IRU�D�KHDOWK\�LPPXQH�V\VWHP���������7KHUH�KDYH�EHHQ�VWXGLHV�
LQ�UHFHQW�\HDUV�VXJJHVWLQJ�WKDW�D�FKDQJH�LQ�WKH�GLPHQVLRQV�RI�
WKH�IHWDO�WK\PXV�PD\�EH�D�VHQVLWLYH�DQG�VLJQL¿FDQW�SDUDPHWHU�
LQ�WKH�SUHGLFWLRQ�RI�FRPSOLFDWLRQV�GXULQJ�WKH�SUHJQDQF\������7KH�
DFWLYDWLRQ�RI�WKH�K\SRWKDODPR�SLWXLWDU\�DGUHQDO�JODQG�D[LV�DQG�
IHWDO�LQÀDPPDWRU\�UHVSRQVH�V\QGURPH��),56��GXH�WR�VWUHVV�UH-

ODWHG�FRQGLWLRQV�GXULQJ�SUHJQDQF\�KDYH�DOVR�EHHQ�VXJJHVWHG�WR�
EH�DVVRFLDWHG�ZLWK�WK\PLF�LQYROXWLRQ���������

&RQVHTXHQWO\��D�IHZ�VWXGLHV�KDYH�UHSRUWHG�WKDW�WKHUH�PD\�EH�
DQ�LQYROXWLRQ�LQ�IHWDO�WK\PXV�VL]H�LQ�SUHJQDQFLHV�FRPSOLFDWHG�E\�
SUHWHUP�SUHODERU�UXSWXUH�RI�PHPEUDQHV��33520���FKRULRDP-

QLRQLWLV��SUH�HFODPSVLD��GLDEHWHV�PHOOLWXV��DQG�IHWXVHV�ZLWK�FK-

URPRVRPDO�DQRPDOLHV��HVSHFLDOO\�FDUGLDF�DQRPDO\��������(NLQ�
HW�DO��VXJJHVWHG�WKDW�VPDOO�IHWDO�WK\PXV�VL]H�FRXOG�EH�DQ�HDUO\�
VLJQ�RI�DGYHUVH�SHULQDWDO�RXWFRPHV� LQ�SUHJQDQFLHV�ZKLFK�DUH�
FRPSOLFDWHG�E\�LQWUDXWHULQH�JURZWK�UHVWULFWLRQ�������

$V�WKH�IHWDO� WK\PLF�WKRUDFLF�UDWLR��775�� LV�XQDIIHFWHG�E\�ERG\�
PDVV� LQGH[�� IHWDO� VH[��RU�JHVWDWLRQDO�ZHHN�� LW� LV�DQ� LPSRUWDQW�
SDUDPHWHU�XVHG�LQ�WK\PXV�VL]H�VWDQGDUGL]DWLRQ��7KH�IHWDO�VWHU-
QXP�YHUWHEUD�DQWHULRU�VXUIDFH�GLVWDQFH�LV�FDOFXODWHG�LQ�WKH�WKUH-

H�YHVVHO�WUDFKHD�WUDQVYHUVH�VHFWLRQ�RI�WKH�IHWDO�WKRUD[�RQ�86*�
E\�GLYLGLQJ�WKH�IHWDO�VWHUQDO�DRUWD�DQWHURSRVWHULRU�IHWDO�WK\PXV�
OHQJWK�E\�WKH�WKRUD[�OHQJWK�������7KHUH�LV�D�OLPLWHG�QXPEHU�RI�
VWXGLHV� LQ� OLWHUDWXUH� HYDOXDWLQJ� IHWDO� WK\PXV� VL]H�ZLWK�775� LQ�
SUHJQDQFLHV�FRPSOLFDWHG�ZLWK�)*5�������7KHUHIRUH��WKH�DLP�RI�
WKLV�VWXG\�ZDV�WR�DVVHVV�IHWDO�WK\PXV�VL]H�ZLWK�775�LQ�ZRPHQ�
ZLWK�D�SUHJQDQF\�FRPSOLFDWHG�ZLWK�)*5�DQG�WR�LQYHVWLJDWH�WKH�
UHODWLRQVKLS�ZLWK�DGYHUVH�SHULQDWDO�RXWFRPHV����

7KLV�SURVSHFWLYH��FDVH�FRQWURO�VWXG\�LQFOXGHG�SUHJQDQW�ZRPHQ�
ZKR�ZHUH�DGPLWWHG�WR�WKH�2EVWHWULFV�DQG�*\QHFRORJ\�'HSDUW-
PHQW� RI� 8QLYHUVLW\� RI� +HDOWK� 6FLHQFHV�� .RQ\D� &LW\� +RVSLWDO��
EHWZHHQ���WK�-XO\�������DQG���WK�2FWREHU�������7KLV�KRVSLWDO�
LV�D�WHUWLDU\�OHYHO�UHIHUUDO�FHQWUH�ZLWK�DQ�DYHUDJH�RI�����ELUWKV�
SHU�PRQWK� ������ 7KH� VDPSOH� VL]H� UHTXLUHG� DQG� WKH� SRZHU� RI�
WKH�VWXG\�ZHUH�FDOFXODWHG�XVLQJ�*3RZHU�VRIWZDUH��9HU����������
8QLYHUVLW�W�'�VVHOGRUI��*HUPDQ\���$�WRWDO�RI����VXEMHFWV��DV����
LQ�HDFK�JURXS��ZDV�FDOFXODWHG�WR�EH�QHFHVVDU\�WR�REWDLQ�HIIHFW�
VL]H�RI��G� ������Į ��������ȕ ����UDWLR�IRU�����DFWXDO�SRZHU�����
�����7KH�VWXG\� LQFOXGHG����SUHJQDQW�ZRPHQ�ZLWK�D�VLQJOHWRQ�
SUHJQDQF\�ZKR�ZHUH� GLDJQRVHG�ZLWK� )*5�E\� XOWUDVRQRJUDS-

KLF� �86*��HYDOXDWLRQ� LQ� WKH� ODVW� WULPHVWHU�� DW�����JHVWDWLRQDO�
ZHHNV��DQG����KHDOWK\�SUHJQDQW�ZRPHQ�ZLWK�QR�DGGLWLRQDO�V\V-

WHPLF�SDWKRORJ\��PDWFKHG� LQ� WHUPV�RI�GHPRJUDSKLF� FKDUDFWH-

ULVWLFV�DQG�JHVWDWLRQDO�DJH��GHWHUPLQHG�E\�GDWLQJ�IURP�WKH�¿UVW�
WULPHVWHU�HDUO\�86*�PHDVXUHPHQWV���)*5�ZDV�GLDJQRVHG�IURP�
86*�HYDOXDWLRQ�RI�IHWXVHV�ZLWK�DQ�HVWLPDWHG�IHWDO�ZHLJKW��():��
���WK�SHUFHQWLOH�IRU�JHVWDWLRQDO�DJH������3UHJQDQW�ZRPHQ�ZHUH�
H[FOXGHG�IURP�WKH�VWXG\�LI� WKH\�ZHUH�����ZHHNV�RI�JHVWDWLRQ��
KDG� D� PXOWLSOH� SUHJQDQF\�� KDG� EHHQ� SUHYLRXVO\� WUHDWHG� ZLWK�
FRUWLFRVWHURLG� �EHWDPHWKDVRQH�� IRU� IHWDO� OXQJ�PDWXUDWLRQ�� KDG�
IHWDO�VWUXFWXUDO�DQG�FKURPRVRPDO�PDOIRUPDWLRQV��D�NQRZQ�PD-

WHUQDO�IHWDO�LQIHFWLRQ��LQWUDXWHULQH�IHWDO�GHDWK��SUHWHUP�UXSWXUH�RI�
PHPEUDQHV�RU�DFWLYH�ODERU��IHWDO�PDOSRVLWLRQ��PDWHUQDO�PRUELG�
REHVLW\��RU�LI�WKH�RSWLPDO�WK\PXV�VL]H�FRXOG�QRW�EH�PHDVXUHG�IRU�
WHFKQLFDO�UHDVRQV�VXFK�DV�DQK\GUDPQLRV���7KH�VWXG\�SURWRFRO�

,1752'8&7,21
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ZDV�LQ�DFFRUGDQFH�ZLWK�WKH�+HOVLQNL�,,�GHFODUDWLRQ��$SSURYDO�IRU�WKH�VWXG\�SURWRFRO�ZDV�JUDQWHG�E\�WKH�,QVWLWXWLRQDO�(WKLFV�&RPPLW-
WHH�RI�.72�.DUDWD\�8QLYHUVLW\��'HFLVLRQ�1XPEHU�����������'DWH�������������DQG�WKH�,QVWLWXWLRQDO�5HYLHZ�%RDUG�RI�8QLYHUVLW\�RI�
+HDOWK�6FLHQFHV��.RQ\D�&LW\�+RVSLWDO��'HFLVLRQ�1XPEHU��������'DWH��������������,QIRUPHG�FRQVHQW�ZDV�SURYLGHG�E\�DOO�WKH�VWXG\�
SDUWLFLSDQWV�

7KH�VDPH�PDWHUQDO�IHWDO�PHGLFLQH�VSHFLDOLVW��6$(��SHUIRUPHG�WKH�86*�HYDOXDWLRQV�ZLWK�D�6DPVXQJ�+6��$�86*�GHYLFH����0+]�
WUDQVDEGRPLQDO�WUDQVGXFHU��ZKLFK�LV�XVHG�IRU�URXWLQH�H[DPLQDWLRQ�LQ�WKH�3HULQDWRORJ\�&OLQLF��)HWDO�ELRPHWULF�SDUDPHWHUV��DPQLRWLF�
ÀXLG�PHDVXUHPHQWV��URXWLQH�'RSSOHU�ÀRZ�YHORFLW\�PHDVXUHPHQWV��H�J��XPELOLFDO�DQG�PLGGOH�FHUHEUDO�DUWHU\��ZHUH�SHUIRUPHG��7KH�
GLDJQRVLV�RI�ROLJRK\GUDPQLRV�ZDV�GHWHUPLQHG�DV�VLQJOH�GHHSHVW�SRFNHW��6'3�����FP��&DVHV�ZLWK�SDWKRORJLFDO�'RSSOHU�ÀRZ�SDUD-

PHWHUV�RI�DEVHQW�HQG�GLDVWROLF�ÀRZ��$(')��LQ�DQ�XPELOLFDO�DUWHU\��FHUHEURSODFHQWDO�UDWLR��&35�����DQG�():��UG�SHUFHQWLOH�ZHUH�
DOVR�UHFRUGHG��,Q�D�WKUHH�YHVVHO�WUDFKHD�WUDQVYHUVH�VHFWLRQ�RI�WKH�IHWDO�WKRUD[�RQ�86*��WKH�IHWDO�775�ZDV�FDOFXODWHG�E\�GLYLGLQJ�
WKH�IHWDO�VWHUQDO�DRUWD�DQWHURSRVWHULRU�IHWDO�WK\PXV�OHQJWK�E\�WKH�WKRUD[�OHQJWK��ZKLFK�LV�WKH�IHWDO�VWHUQXP�YHUWHEUD�DQWHULRU�HGJH�
GLVWDQFH��)LJXUH����������7KH�VWXG\�JURXS�RI�SUHJQDQW�ZRPHQ�FRPSOLFDWHG�ZLWK�)*5�DQG�WKH�FRQWURO�JURXS�RI�SUHJQDQW�ZRPHQ�
ZLWKRXW�DQ\�GH¿QHG�ULVN�IDFWRUV�ZHUH�FRPSDUHG�LQ�UHVSHFW�RI�GHPRJUDSKLF�IHDWXUHV��FOLQLFDO�DQG�VRQRJUDSKLF�FKDUDFWHULVWLFV��DQG�
IHWDO�775��

'DWD�REWDLQHG� LQ� WKH�VWXG\�ZHUH�DQDO\]HG�VWDWLVWLFDOO\�XVLQJ� WKH�6WDWLVWLFDO�3DFNDJH� IRU� WKH�6RFLDO�6FLHQFHV�YQ������VRIWZDUH�
�6366�,QF��&KLFDJR��,/��86$���&RQIRUPLW\�RI�WKH�GDWD�WR�QRUPDO�GLVWULEXWLRQ�ZDV�DVVHVVHG�ZLWK�WKH�6KDSLUR�:LON�WHVW�DQG�WKH�.RO-
PRJRURY�6PLUQRY�WHVW��$V�WKH�GDWD�ZHUH�VHHQ�WR�QRW�EH�QRUPDOO\�GLVWULEXWHG��GHVFULSWLYH�DQDO\VLV�UHVXOWV�ZHUH�SUHVHQWHG�DV�PH-

GLDQ�DQG�LQWHUTXDUWLOH�UDQJH�YDOXHV��7KH�0DQQ�:KLWQH\�8�WHVW�ZDV�DSSOLHG�WR�FRPSDULVRQV�RI�PHGLDQ�YDOXHV�EHWZHHQ�WKH�JURXSV��
1XPEHUV��Q��DQG�SHUFHQWDJHV�����ZHUH�XVHG�WR�H[SUHVV�FDWHJRULFDO�YDULDEOHV��&RPSDULVRQV�RI�FDWHJRULFDO�YDULDEOHV�EHWZHHQ�
WKH�JURXSV�ZHUH�SHUIRUPHG�ZLWK�)LVKHU¶V�([DFW�WHVW��ZDV�XWLOL]HG�WR�LQYHVWLJDWH�7KH�UHODWLRQVKLSV�EHWZHHQ�IHWDO�775�DQG�DGYHUVH�
SHULQDWDO�RXWFRPHV�ZHUH�LQYHVWLJDWHG�ZLWK�6SHDUPDQ¶V�FRUUHODWLRQ�FRHI¿FLHQW���$�WZR�WDLOHG�YDOXH�RI�S��������ZDV�DFFHSWHG�DV�WKH�
OHYHO�RI�VWDWLVWLFDO�VLJQL¿FDQFH�

7KH�FRPSDULVRQV�RI�GHPRJUDSKLF��FOLQLFDO�DQG�VRQRJUDSKLF�FKDUDFWHULVWLFV�DQG�IHWDO�WK\PLF�WKRUDFLF�UDWLRV��775��EHWZHHQ�SUHJ-

QDQW�ZRPHQ�FRPSOLFDWHG�ZLWK�)*5��Q ����DQG�KHDOWK\�FRQWURO�VXEMHFWV��Q ����DUH�VKRZQ�LQ�7DEOH���

7DEOH����&RPSDULVRQ�RI�GHPRJUDSKLF�IHDWXUHV��FOLQLFDO�FKDUDFWHULVWLFV�DQG�IHWDO�WK\PLF�WKRUDFLF�UDWLRV��775��EHWZHHQ�SUHJQDQW�
ZRPHQ�FRPSOLFDWHG�ZLWK�IHWDO�JURZWK�UHVWULFWLRQ��)*5��DQG�WKH�KHDOWK\�FRQWURO�JURXS
9DU൴DEOHV 3UHJQDQW�ZRPHQ�FRPSO൴FDWHG�Z൴WK�

FGR (n=35)

+HDOWK\�FRQWURO�

JURXS��Q ���

S�YDOXH

0DWHUQDO�DJH��\HDUV���PHG൴DQ��,45�a 28 (6) 27.5 (8.25) 0.902
%0,��NJ�P2���PHG൴DQ��,45�a 26.59 (2.52) 26.80 (2.42) 0.301
*UDY൴G൴W\��PHG൴DQ��,45�a 2 (2) 2.5 (2) 0.807
3DU൴W\��PHG൴DQ��,45�a 1 (2) 1 (2) 0.493
0൴VFDUU൴DJH��PHG൴DQ��,45�a 0 (1) 0 (1) 0.119
*HVWDW൴RQDO�DJH�DW�WKH�VFUHHQ൴QJ��ZHHNV���PHG൴DQ��,45�a 36 (1.25) 37 (3) 0.838
*HVWDW൴RQDO�G൴DEHWHV�PHOO൴WXV��Q���b 3 (8.5%) 0 (0%) 0.089
*HVWDW൴RQDO�K\SHUWHQV൴RQ��Q���b 3 (8.5%) 0 (0%) 0.089
3UH�HFODPSV൴D��Q���b 3 (8.5%) 0 (0%) 0.089
,&3��Q���b 2 (5.7%) 0 (0%) 0.203
<3WK�SHUFHQW൴OH��Q���b 9 (25.7%) 0 (0%) <0.001
2O൴JRK\GUDPQ൴RV��Q���b 8 (22.8%) 0 (0%) 0.001
3DWKRORJ൴FDO�'RSSOHU�ÀRZ��Q���b

x� $(')��Q���

x� &35����Q���

7 (20%)

2 (5.7%)

5 (14.2%)

0 (0%)

0 (0%)

0 (0%)

0.003

0.203

0.016
775��PHDQ�6'���PHG൴DQ��,45�a 0.37±0.02 

(0.33-0.42)

0.40±0.02 

(0.36-0.45)

<0.001

)*5��)HWDO�JURZWK�UHVWU൴FW൴RQ��%0,��%RG\�PDVV�൴QGH[��,45��,QWHUTXDUW൴OH�UDQJH��,&3��,QWUDKHSDW൴F�FKROHVWDV൴V�RI�SUHJQDQF\��$(')��$EVHQW�XPE൴O൴FDO�DUWHU൴DO�
HQG�G൴DVWRO൴F�ÀRZ��&35��&HUHEURSODFHQWDO�UDW൴R��6'��6WDQGDUG�GHY൴DW൴RQ��775��IHWDO�WK\P൴F�WKRUDF൴F�UDW൴R
D�6WDW൴VW൴FDO�DQDO\V൴V�ZDV�SHUIRUPHG�Z൴WK�WKH�0DQQ�:K൴WQH\�8�WHVW�
E�6WDW൴VW൴FDO�DQDO\V൴V�ZDV�SHUIRUPHG�Z൴WK�WKH�)൴VKHU¶V�([DFW�WHVW
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:LWK�WKH�H[FHSWLRQ�RI�WKH�DGYHUVH�SHULQDWDO�RXWFRPHV�RI�():���UG�SHUFHQWLOH��ROLJRK\GUDPQLRV�DQG�SDWKRORJLFDO�'RSSOHU�ÀRZ��WKH�
UHPDLQLQJ�SDUDPHWHUV�HYDOXDWHG�VKRZHG�QR�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV��S!�������6LJQL¿FDQWO\�ORZHU�IHWDO�775�
YDOXHV�ZHUH�GHWHUPLQHG�LQ�SUHJQDQW�ZRPHQ�FRPSOLFDWHG�ZLWK�)*5�WKDQ�LQ�WKH�FRQWURO�JURXS������������>���������@�DQG�����������
>���������@��S��������UHVSHFWLYHO\���)LJXUH����

)LJXUH����,Q�D�WKUHH�YHVVHO�WUDFKHD�WUDQVYHUVH�VHFWLRQ�RI�WKH�IHWDO�WKRUD[�RQ�XOWUDVRQRJUDSK\��WKH�PHDVXUHPHQW�RI�WKH�IHWDO�WK\PL-
F�WKRUDFLF�UDWLR��775��ZDV�FDOFXODWHG�E\�GLYLGLQJ�WKH�IHWDO�VWHUQDO�DRUWD�DQWHURSRVWHULRU�IHWDO�WK\PXV�OHQJWK�E\�WKH�WKRUD[�OHQJWK��
ZKLFK�LV�WKH�IHWDO�VWHUQXP�YHUWHEUD�DQWHULRU�HGJH�GLVWDQFH

)LJXUH����&RPSDULVRQ�RI� IHWDO� WK\PLF�WKRUDFLF�UDWLRV��775��EHWZHHQ�SUHJQDQW�ZRPHQ�FRPSOLFDWHG�ZLWK� IHWDO�JURZWK�UHVWULFWLRQ�
�)*5��DQG�WKH�KHDOWK\�FRQWURO�JURXS
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',6&866,21

7KH�FRUUHODWLRQV�EHWZHHQ�IHWDO�WK\PLF�WKRUDFLF�UDWLR��775��DQG�DGYHUVH�SHULQDWDO�RXWFRPHV��():���UG�SHUFHQWLOH��ROLJRK\GUDPQL-
RV��SDWKRORJLFDO�'RSSOHU�ÀRZ��LQ�SUHJQDQW�ZRPHQ�FRPSOLFDWHG�ZLWK�)*5�DUH�VKRZQ�LQ�7DEOH���

7DEOH����&RUUHODWLRQV�EHWZHHQ�WKH�IHWDO�WK\PLF�WKRUDFLF�UDWLR��775��DQG�DGYHUVH�SHULQDWDO�RXWFRPHV�LQ�SUHJQDQW�ZRPHQ�FRPSOL-
FDWHG�ZLWK�)*5

$�QHJDWLYH�VWDWLVWLFDOO\�VLJQL¿FDQW��PRGHUDWH�FRUUHODWLRQ�ZDV�GHWHUPLQHG�EHWZHHQ�IHWDO�775�DQG�WKH�():���UG�SHUFHQWLOH��SDW-
KRORJLFDO�'RSSOHU�ÀRZ��$(')�DQG�&35�����U ���������U ���������U ���������U ��������DQG�S��������S��������S �������S �������
UHVSHFWLYHO\���1R�RWKHU�VLJQL¿FDQW�FRUUHODWLRQ�ZDV�GHWHUPLQHG�IRU�ROLJRK\GUDPQLRV��U ��������DQG�S �������

7KH� UHVXOWV� RI� WKLV� VWXG\�GHPRQVWUDWHG� WKDW� IHWDO�775� LV� ORZHU� LQ�)*5�FRPSOLFDWHG�SUHJQDQFLHV� FRPSDUHG� WR�KHDOWK\� FRQWURO�
VXEMHFWV��$�PRGHUDWH�QHJDWLYH�FRUUHODWLRQ�ZDV�GHWHUPLQHG�EHWZHHQ�IHWDO�775�DQG�WKH�DGYHUVH�SHULQDWDO�RXWFRPHV�RI�():���UG�
SHUFHQWLOH�DQG�SDWKRORJLFDO�'RSSOHU�ÀRZ��$(')�DQG�&35�����1XPHURXV�JHQHWLF��LPPXQH��QHXURHQGRFULQH��DQG�QXWULWLRQDO�IDFWRUV�
ZKLFK�FDQ�LQÀXHQFH�IHWDO�WK\PXV�IXQFWLRQ�DQG�VL]H�KDYH�EHHQ�SUHYLRXVO\�UHSRUWHG��6RPH�HQYLURQPHQWDO�IDFWRUV��VXFK�DV�VWUHVV��
PDOQXWULWLRQ��WR[LF�H[SRVXUH��DQG�LQIHFWLRXV�SURFHVVHV��KDYH�DOVR�EHHQ�VKRZQ�WR�FDXVH�D�GHFUHDVH�LQ�WKH�VL]H�RI�WKH�IHWDO�WK\PXV�
GXH�WR�FRUWLFDO�DQG�PHGXOODU\�O\PSKRF\WH�GHSOHWLRQ��SDUWLFXODUO\�GXULQJ�WKH�SHULQDWDO�SHULRG�������)XUWKHUPRUH��LW�KDV�EHHQ�UHSRUWHG�
WKDW�XWHURSODFHQWDO�LQVXI¿FLHQF\�DQG�FKURQLF�PDOQXWULWLRQ�GXH�WR�YDVFXODU�DGDSWDWLRQ�GHIHFW�FDXVH�VRPH�QHXURHQGRFULQH�DGDSWD-

WLRQV�DQG�D�GHFUHDVH�LQ�OHSWLQ�OHYHOV�LQ�WKH�IHWXV��ZKLFK�PD\�WULJJHU�IHWDO�WK\PXV�LQYROXWLRQ�����������,W�KDV�DOVR�EHHQ�VXJJHVWHG�
WKDW�DEQRUPDO�WURSKREODVW�GLIIHUHQWLDWLRQ�PD\�UHVXOW�LQ�D�GHFUHDVH�LQ����K\GUR[\VWHURLG�GHK\GURJHQDVH�W\SH���HQ]\PH�DFWLYLW\�DQG�
WK\PLF�LQYROXWLRQ�E\�H[SRVLQJ�WKH�IHWXV�WR�PRUH�PDWHUQDOO\�DFWLYH�FRUWLVRO�������7K\PXV�LQYROXWLRQ�LV�REVHUYHG�DIWHU�SXEHUW\�DV�D�
UHVXOW�RI�SK\VLRORJLFDO�DSRSWRVLV�RI�FRUWLFDO�O\PSKRF\WHV��+RZHYHU��WKH�HDUOLHU�RFFXUUHQFH�RI�WKLV�FRQGLWLRQ�GXH�WR�WKH�DERYH�PHQ-

WLRQHG��IDFWRUV�VXFK�DV�LQDGHTXDWH�QXWULWLRQ��VWUHVV��DQG�LPPXQRWR[LQV� LV�NQRZQ�DV�WK\PXV�DWURSK\��DQG�LW�KDV�EHHQ�OLQNHG�WR�
YDULRXV�FDQFHUV��DXWRLPPXQH�GLVHDVHV��DQG�LPPXQH�GH¿FLHQF\�VWDWHV��������

3UHYLRXV�VWXGLHV�KDYH�HYDOXDWHG�WKH�VL]H�RI�WKH�IHWDO�WK\PXV�LQ�GLIIHUHQW�DGYHUVH�SUHJQDQF\�FRQGLWLRQV��,Q�D�VWXG\�LQYHVWLJDWLQJ�WKH�
SURJQRVWLF�YDOXH�RI�IHWDO�WK\PXV�VL]H�LQ�����KHDOWK\�DQG�����SUHJQDQW�ZRPHQ�FRPSOLFDWHG�ZLWK�,8*5�DW�������ZHHNV�RI�JHVWDWLRQ��
(NLQ�HW�DO��VWDWHG�WKDW�WKH�IHWDO�WK\PXV�WUDQVYHUVH�GLDPHWHU�ZDV�VPDOOHU����WK�SHUFHQWLOH��LQ�SUHJQDQW�ZRPHQ�FRPSOLFDWHG�ZLWK�
,8*5���,Q�DGGLWLRQ��HYHQ�VPDOOHU�WK\PXV�GLPHQVLRQV�ZHUH�UHSRUWHG�LQ�WKH�,8*5�JURXS�ZLWK�DEQRUPDO�'RSSOHU�ÀRZ��Q ����FRPSD-

UHG�WR�WKH�,8*5�JURXS�ZLWK�QRUPDO�'RSSOHU�ÀRZ��Q �����6PDOO�WK\PXV�VL]H�KDV�DOVR�EHHQ�OLQNHG�WR�HDUO\�GHOLYHU\��UHVSLUDWRU\�GLVW-
UHVV�V\QGURPH��HDUO\�QHRQDWDO�VHSVLV��DQG�ORQJ��!��GD\��1,&8�VWD\V�LQ�SUHJQDQW�ZRPHQ�ZLWK�,8*5��7KHUHIRUH��LW�ZDV�FRQFOXGHG�
WKDW�SUHJQDQFLHV�FRPSOLFDWHG�E\�,8*5�PD\�EH�DVVRFLDWHG�ZLWK�IHWDO�WK\PLF�LQYROXWLRQ�DQG�WKDW�VPDOO�IHWDO�WK\PXV�PD\�EH�D�VLJQ�
SUHGLFWLQJ�DGYHUVH�SHULQDWDO�RXWFRPHV�������2OHDUR�HW�DO��FDOFXODWHG�D�ORZHU�IHWDO�WK\PLF�YROXPH��79��IHWDO�DEGRPLQDO�FLUFXPIHUHQ-

FH��$&��UDWLR�LQ�JURZWK�UHVWULFWHG�IHWXVHV��Q ����FRPSDUHG�WR�D�KHDOWK\�FRQWURO�JURXS��Q ����XVLQJ�WKUHH�GLPHQVLRQDO���'��86*�

 TTR
ra Sa

<3WK�SHUFHQW൴OH -0.703 <0.001
2O൴JRK\GUDPQ൴RV -0.167  0.336
3DWKRORJ൴FDO�'RSSOHU�ÀRZ -0.588 <0.001
x� $(') -0.383 ������
x� &35�� -0.418 ������

775��)HWDO�WK\P൴F�WKRUDF൴F�UDW൴R��$(')��$EVHQW�XPE൴O൴FDO�DUWHU൴DO�HQG�G൴DVWRO൴F�ÀRZ��&35��&HUHEURSODFHQWDO�UDW൴R

a &RUUHODW൴RQ�DQDO\V൴V�ZDV�SHUIRUPHG�Z൴WK�WKH�6SHDUPDQ�WHVW
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������������� YH� ������������ FP��FP�� UHVSHFWLYHO\��� ,Q� WKH�
,8*5�JURXS�ZLWK�DEQRUPDO�'RSSOHU�¿QGLQJV�� WKH�79�$&� UDWLR�
ZDV�ORZHU�WKDQ�LQ�WKH�,8*5�JURXS�ZLWK�QRUPDO�'RSSOHU�¿QGLQJV��
,W�ZDV�VWDWHG� WKDW�D�VSHFL¿F� WULJJHU�� VXFK�DV�HDUO\� VXEFOLQLFDO�
LQIHFWLRQ��FRXOG�EH�OLQNHG�WR�ERWK�GHIHFWLYH�WURSKREODVW� LQYDVL-
RQ�DQG� WK\PXV� LQYDVLRQ��ZKLFK�FRXOG�H[SODLQ� WKH� UHODWLRQVKLS�
EHWZHHQ�SUH�HFODPSVLD�,8*5�DQG�WK\PRF\WH�GHSOHWLRQ�������,Q�
WKH�FXUUHQW�VWXG\��IHWDO�WK\PXV�VL]H�ZDV�PHDVXUHG�XVLQJ�IHWDO�
775��D�QHZHU��PRUH�VWDQGDUGL]HG�VRQRJUDSKLF�PDUNHU�ZKLFK�LV�
XQDIIHFWHG�E\�%0,�RU� IHWDO�JHQGHU��775�KDV�EHHQ�UHSRUWHG�WR�
EH�FRQVWDQW�DURXQG������LQ�QRUPDO�KHDOWK\�IHWXVHV�UHJDUGOHVV�
RI� JHVWDWLRQDO�ZHHN�� DQG� ����� �PHDQ� ������ LQ� IHWXVHV� FRPS-

OLFDWHG� E\� FRQJHQLWDO� KHDUW� GLVHDVH� DQG�PLFURGHOHWLRQ� ��T���
GHOHWLRQ�V\QGURPH�������,Q�WKH�KHDOWK\�FRQWURO�JURXS�RI�WKH�FXU-
UHQW�VWXG\��WKH�775�ZDV�ZLWKLQ�WKH�QRUPDO�UDQJH�DQG�FRQVLVWHQW�
ZLWK�WKH�OLWHUDWXUH������������>���������@���:KHQ�FRPSDUHG�WR�
WKH�KHDOWK\�FRQWURO�JURXS�� WKH�GHFUHDVHG� IHWDO�775�VHHPV� WR�
VXSSRUW�WKH�UHODWLRQVKLS�EHWZHHQ�)*5�DQG�IHWDO�WK\PLF�LQYROX-

WLRQ� LQ�SUHJQDQW�ZRPHQ�FRPSOLFDWHG�ZLWK�)*5��)XUWKHUPRUH��
WKH�QHJDWLYH�PRGHUDWH�FRUUHODWLRQ�RI�IHWDO�775�ZLWK�():���UG�
SHUFHQWLOH�DQG�SDWKRORJLFDO��DEQRUPDO��'RSSOHU�ÀRZ��ZKLFK�DUH�
DGYHUVH� SHULQDWDO� RXWFRPHV�� VWUHQJWKHQV� WKH� FRQFOXVLRQ� WKDW�
D� VPDOO� IHWDO� WK\PXV�PD\� EH� DQ� LQGLFDWRU� SUHGLFWLQJ� DGYHUVH�
SHULQDWDO�RXWFRPHV��ZKLFK�LV�FRQVLVWHQW�ZLWK�WKH�OLWHUDWXUH�,Q�D�
VWXG\�FRPSDULQJ�WKH�IHWDO�WK\PXV�VL]H�XVLQJ�IHWDO�775�LQ�SUHJ-

QDQFLHV�FRPSOLFDWHG�ZLWK�GLDEHWHV��*KDODQGDUSRRU�$WWDU�HW�DO��
UHSRUWHG�WKDW�WKH�GLDEHWLF�JURXS��LQFOXGLQJ�VXEJURXSV�VXFK�DV�
RYHUW�GLDEHWHV��LQVXOLQ�QRQ�LQVXOLQ�GHSHQGHQW�JHVWDWLRQDO�GLDEH-

WHV�� WRWDO�Q ����KDG� ORZHU�775�YDOXHV� WKDQ� WKH�KHDOWK\�FRQW-
URO� JURXS� �Q ���� �������������YH�������������� UHVSHFWLYHO\��
������,PSDLUHG�JOXFRVH�PHWDEROLVP�KDV�EHHQ�OLQNHG�WR�SODFHQWDO�
G\VIXQFWLRQ�DV�D�FRQVHTXHQFH�RI�VXEDFXWH�PHWDEROLF�K\SR[LF�
VWUHVV�� WK\PXV�FRUWLFDO� O\PSKRF\WH�DWURSK\�DQG� WKLQQLQJ� �KLV-

WRSDWKRORJLFDO�VWDUU\�VN\�DSSHDUDQFH��DV�D� UHVXOW�RI�K\SRWKD-

ODPR�SLWXLWDU\�DGUHQDO� D[LV� DFWLYDWLRQ�� 7KHUHIRUH�� LW� KDV� EHHQ�
FRQFOXGHG�WKDW�775�PD\�EH�SUHGLFWLYH�IRU�GLDEHWHV�UHODWHG�DG-

YHUVH�SUHJQDQF\�HIIHFWV� ����������6LPLODUO\��'|UQHPDQQ�HW�DO��
UHSRUWHG�UHGXFHG�775�DQG�WK\PXV�KHDG�UDWLR��7+5��LQ�GLDEHWLF�
SUHJQDQW�ZRPHQ��Q �����LQFOXGLQJ�DOO�VXEJURXSV��FRPSDUHG�WR�
KHDOWK\�FRQWURO�VXEMHFWV��Q ������7KH�FXW�RII�SRLQW�IRU�PDWHUQDO�
GLDEHWHV�SUHGLFWLYLW\�ZDV�FDOFXODWHG�WR�EH�������ZLWK�VHQVLWLYLW\�
RI�������DQG�VSHFL¿FLW\�RI�������������6LPLODUO\�LQ�WKH�FXUUHQW�
VWXG\��SUHJQDQW�ZRPHQ�FRPSOLFDWHG�ZLWK�)*5��DV�DQ�DGYHUVH�
SUHJQDQF\�FRQGLWLRQ��KDG�ORZHU�775�YDOXHV��+RZHYHU��EHFDXVH�
RI�WKH�UHODWLYHO\�VPDOO�VDPSOH�VL]H��FXW�RII�SRLQWV�FRXOG�QRW�EH�

FDOFXODWHG�LQ�WKLV�VWXG\��2WKHU�VWXGLHV�RI�SUH�HFODPSVLD��ZKLFK�
LV�DQRWKHU�DGYHUVH�SUHJQDQF\�FRQGLWLRQ�FRPPRQ�ZLWK�GLDEHWHV��
DQG�)*5�KDYH�DOVR�UHYHDOHG�VPDOO�WK\PXV�PHDVXUHPHQWV������
������

7KHUH� DUH� DOVR� VWXGLHV� LQ� OLWHUDWXUH� ZKLFK� KDYH� LQYHVWLJDWHG�
IHWDO� LPPXQRORJLFDO�HIIHFWV�DQG� IHWDO� WK\PXV�VL]H� LQ�PDWHUQDO�
LQIHFWLYH�SURFHVVHV��<LQRQ�HW�DO��VWDWHG� WKDW� WKHUH�ZDV�D�GHF-

UHDVH� LQ� IHWDO� WK\PXV� GLPHQVLRQV� HVSHFLDOO\� LQ� SUHJQDQFLHV�
FRPSOLFDWHG� ZLWK� FKRULRDPQLRQLWLV� GXH� WR� SUHWHUP� SUH�ODERU�
UXSWXUH�RI�PHPEUDQHV��33520���VSHFL¿FLW\�IRU���WK�SHUFHQWLOH�
WK\PXV�SHULPHWHU�ZDV�UHSRUWHG�DV��������ZLWK�D�SRVLWLYH�SUH-

GLFWLYH�YDOXH�����������)HWDO�LQÀDPPDWRU\�UHVSRQVH�V\QGURPH�
�),56��LV�FKDUDFWHUL]HG�E\�IHWDO�LPPXQH�V\VWHP�DFWLYDWLRQ�DQG�
PXOWLRUJDQ� LQYROYHPHQW��ZLWK�DQ� LQFUHDVH� LQ�SUR�LQÀDPPDWRU\�
F\WRNLQHV�VXFK�DV�,/����,/����DQG�71)�Į�LQ�DPQLRWLF�ÀXLG�RU�XP-

ELOLFDO�FRUG�EORRG�VDPSOHV�7KLV�KDV�EHHQ�UHSRUWHG�DW� WKH�UDWH�
RI�DSSUR[LPDWHO\�����LQ�33520��3RVWQDWDO�KLVWRSDWKRORJLFDO�
GLDJQRVLV�KDV�LQGLFDWHG�FKURQLF�XPELOLFDO�FRUG�LQÀDPPDWLRQ��IX-

QLVLWLV��DQG�YDVFXOLWLV��,W�KDV�EHHQ�LQGLFDWHG�WKDW�LQ�WKH�SUHVHQFH�
RI�),56�� LQYROXWLRQ�PD\�RFFXU�DV�D�UHVXOW�RI�SUHYLRXVO\�KLJKOL-
JKWHG�PHFKDQLVPV�VXFK�DV�DQ� LQFUHDVH� LQ�HQGRJHQRXV�FRUWL-
FRVWHURLGV�GXH�WR�V\VWHPLF�LQIHFWLRQ�LQÀDPPDWLRQ�LQ�WKH�WK\PXV�
JODQG��ZKLFK�LV�FULWLFDO�IRU�WKH�IHWDO�LPPXQH�V\VWHP��DFWLYDWLRQ�
RI� WKH� K\SRWKDODPXV�SLWXLWDU\�DGUHQDO� D[LV�� SURLQÀDPPDWRU\�
PLFURHQYLURQPHQW�VKLIW��O\PSKRF\WH�PLJUDWLRQ��DQG�LQGXFWLRQ�RI�
WK\PRF\WH�DSRSWRVLV��$V�D�UHVXOW��VWXGLHV�KDYH�LQGLFDWHG�WKDW�D�
VPDOO�WK\PXV�PD\�EH�D�VRQRJUDSKLF�PDUNHU�IRU�),56����������9L-
WDPLQ�'�GH¿FLHQF\�GXULQJ�SUHJQDQF\�KDV�EHHQ�DVVRFLDWHG�ZLWK�
D�V\VWHPLF�LQÀDPPDWRU\�UHVSRQVH�LQ�WKH�IHWXV��ZKLFK�KDV�EHHQ�
UHODWHG�WR�D�VPDOO� IHWDO�WK\PXV�������5HFHQWO\�� LW�ZDV�GLVFRYH-

UHG�WKDW� WKH�PHGLDQ�775�LQ�SUHJQDQW�ZRPHQ�UHFRYHULQJ�IURP�
FRURQDYLUXV� GLVHDVH� ����� �&29,'����� �PLOG�PRGHUDWH�� ZDV�
ORZHU�WKDQ�LQ�KHDOWK\�FRQWURO�VXEMHFWV�������YH�������UHVSHFWL-
YHO\���,Q�DGGLWLRQ��D�PRGHUDWH�FRUUHODWLRQ�ZDV�UHSRUWHG�EHWZHHQ�
775�DQG�PDWHUQDO�PRQRF\WH�FRXQWV��PRQRF\WH�WR�O\PSKRF\WH�
UDWLR��0/5���DQG�UHG�FHOO�GLVWULEXWLRQ�ZLGWK��5':��������$�ORZHU�
IHWDO�775�ZDV�UHSRUWHG�LQ�SUHJQDQFLHV�FRPSOLFDWHG�ZLWK�)*5�
DQG�VPDOO�IRU�JHVWDWLRQDO�DJH��6*$��LQ�D�UHFHQW�VWXG\�VLPLODUO\��
)XUWKHUPRUH�� LW�ZDV�HPSKDVL]HG�WKDW��6*$�SUHJQDQFLHV�ZHUH�
DFFRPSDQLHG�E\�VPDOOHU�IHWDO�WK\PXV�VL]H�DQG�KLJKHU�DGYHUVH�
QHRQDWDO�RXWFRPHV������7KH�PDMRU�VWURQJ�DVSHFWV�RI�WKLV�VWXG\�
ZHUH�LWV�QRYHOW\�DQG�SURVSHFWLYH�GHVLJQ��7KH�VWXG\�OLPLWDWLRQV�
FRXOG�EH�VDLG�WR�EH�WKDW�WKH�QXPEHU�RI�)*5�FDVHV�FRPSOLFDWHG�
ZLWK���UG�SHUFHQWLOH�DQG�SDWKRORJLFDO�'RSSOHU�SRVLWLYLW\�ZDV�UH-

ODWLYHO\�ORZ��VR�WKHUH�ZDV�QR�FXW�RII�SRLQW����WK�SHUFHQWLOH�WK\-
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&21&/86,21

5()(5(1&(6

PXV�SHULPHWHU���'�IHWDO�79��DQG�WKDW�7+5�PHDVXUHPHQWV�ZHUH�
QRW�SHUIRUPHG��DQG�QHRQDWDO�UHVXOWV�ZHUH�QRW�DYDLODEOH��

$�ORZHU�IHWDO�775�VXSSRUWV�WKH�UHODWLRQVKLS�EHWZHHQ�)*5�DQG�
IHWDO�WK\PLF�LQYROXWLRQ��0RUHRYHU��IHWDO�775�PLJKW�EH�D�VRQRJ-

UDSKLF�LQGLFDWRU�IRU�SUHGLFWLQJ�DGYHUVH�SHULQDWDO�RXWFRPHV�

��� 0DUWLQV�-*��%LJJLR�-5��$EXKDPDG�$��6RFLHW\�IRU�0D-

WHUQDO�)HWDO�0HGLFLQH�&RQVXOW�6HULHV������'LDJQRVLV�DQG�PDQD-

JHPHQW�RI�IHWDO�JURZWK�UHVWULFWLRQ���5HSODFHV�&OLQLFDO�*XLGHOLQH�
1XPEHU����$SULO��������$P�-�2EVWHW�*\QHFRO��������������%��
%���

��� $&2*�3UDFWLFH�%XOOHWLQ�1R�������)HWDO�*URZWK�5HVWUL-
FWLRQ��2EVWHW�*\QHFRO��������������H���H����

��� 7DQDFDQ�$��%HNVDF�06��2UJXO�*��'XUX�6��6HQHU�%��.D-

UDDJDRJOX�(��,PSDFW�RI�H[WUDFWDEOH�QXFOHDU�DQWLJHQ��DQWL�GRXEOH�
VWUDQGHG� '1$�� DQWLSKRVSKROLSLG� DQWLERG\�� DQG� DQWLFDUGLROLSLQ�
DQWLERG\�SRVLWLYLW\�RQ�REVWHWULFDO�FRPSOLFDWLRQV�DQG�SUHJQDQF\�
RXWFRPHV��+XP�$QWLERGLHV��������������������

��� 6HNNLQ�(VHU�0��8OXWDV�8JXU�<��7DQDFDQ�$��*XUEX]�+H-

NLPRJOX�5��&DNDU�$1��%HNVDF�06��(YDOXDWLRQ�RI�XPELOLFDO�FRUG�
LPPXQH�FHOOV�LQ�SUHJQDQFLHV�ZLWK�DXWRLPPXQH�GLVRUGHUV�DQG�RU�
PHWK\OHQHWHWUDK\GURIRODWH�UHGXFWDVH�SRO\PRUSKLVPV��-�3HULQDW�
0HG��������������������

��� *RQFX�$\KDQ�6��2OXNOX�'��6LQDFL�6��$WDOD\�$��(URO�6$��
2]GHQ�7RNDOLRJOX�(��HW�DO��)HWDO�7K\PXV�6L]H�LQ�3UHJQDQW�:R-

PHQ�ZLWK�&29,'����,QIHFWLRQ��*\QHFRORJ\�2EVWHWULFV�	�5HSUR-

GXFWLYH�0HGLFLQH������������������

��� *RUGRQ� -�� 0DQOH\� 15�� 0HFKDQLVPV� RI� WK\-

PXV� RUJDQRJHQHVLV� DQG� PRUSKRJHQHVLV�� 'HYHORSPHQW��
���������������������

��� &URPL�$��*KH]]L�)��5DIIDHOOL�5��%HUJDPLQL�9��6LHVWR�*��
%ROLV�3��8OWUDVRQRJUDSKLF�PHDVXUHPHQW�RI�WK\PXV�VL]H�LQ�,8*5�
IHWXVHV�� D�PDUNHU� RI� WKH� IHWDO� LPPXQRHQGRFULQH� UHVSRQVH� WR�
PDOQXWULWLRQ��8OWUDVRXQG�2EVWHW�*\QHFRO�������������������

��� 'L�1DUR�(��&URPL�$��*KH]]L�)��5DLR�/��8FFHOOD�6��'¶$G-

GDULR�9��HW�DO��)HWDO�WK\PLF�LQYROXWLRQ��D�VRQRJUDSKLF�PDUNHU�RI�
WKH�IHWDO�LQÀDPPDWRU\�UHVSRQVH�V\QGURPH��$P�-�2EVWHW�*\QH-

FRO��������������������

��� 0DVWUROLD�6$��(UH]�2��/RYHUUR�*��'L�1DUR�(��:HLQWUD-

XE�$<��7LURVK�'��HW�DO��8OWUDVRQRJUDSKLF�DSSURDFK�WR�GLDJQRVLV�
RI�IHWDO�LQÀDPPDWRU\�UHVSRQVH�V\QGURPH��D�WRRO�IRU�DW�ULVN�IHWX-

VHV"�$P�-�2EVWHW�*\QHFRO�������������������

���� *KDODQGDUSRRU�$WWDU�61��%RUQD�6��*KDODQGDUSRRU�$W-
WDU�60��+DQWRXVK]DGHK�6��.KH]HUGRRVW�6��*KRWEL]DGHK�)��0H-

DVXULQJ�IHWDO�WK\PXV�VL]H��D�QHZ�PHWKRG�IRU�GLDEHWHV�VFUHHQLQJ�
LQ�SUHJQDQF\��-�0DWHUQ�)HWDO�1HRQDWDO�0HG������������������
���

���� (NLQ�$�� *H]HU� &�� 7DQHU� &(�� 6ROPD]� 8�� *H]HU� 16��
2]HUHQ�0��3URJQRVWLF�9DOXH�RI�)HWDO�7K\PXV�6L]H�LQ�,QWUDXWHUL-
QH�*URZWK�5HVWULFWLRQ��-�8OWUDVRXQG�0HG�������������������

���� *RQFX�$\KDQ�6��7XUJXW�(��2OXNOX�'��2]GHQ�7RNDOLRJ-

OX�(��0HQHNVH�%HVHU�'��0RUDORJOX�7HNLQ�2��HW�DO��,QÀXHQFH�RI�
&RYLG����LQIHFWLRQ�RQ�IHWDO�WK\PXV�VL]H�DIWHU�UHFRYHU\��-�3HULQDW�
0HG��������������������

���� .DUO�.��+HOLQJ�.6��6DUXW�/RSH]�$��7KLHO�*��&KDRXL�5��
7K\PLF�WKRUDFLF�UDWLR�LQ�IHWXVHV�ZLWK�WULVRP\��������RU�����8OWUD-

VRXQG�2EVWHW�*\QHFRO�������������������

���� $YDLODEOH� IURP�� KWWSV���NRQ\DVHKLU�VDJOLN�JRY�WU�75�
�������GRJXP�LVWDWLVWLNOHUL�KWPO�

���� )DXO�)��(UGIHOGHU�(��%XFKQHU�$��/DQJ�$*��6WDWLVWLFDO�
SRZHU� DQDO\VHV�XVLQJ�*3RZHU� ����� WHVWV� IRU� FRUUHODWLRQ� DQG�
UHJUHVVLRQ� DQDO\VHV�� %HKDY� 5HV� 0HWKRGV�� ����������������
���

���� &KDRXL�5��+HOLQJ�.6��/RSH]�$6��7KLHO�*��.DUO�.��7KH�
WK\PLF�WKRUDFLF� UDWLR� LQ� IHWDO� KHDUW� GHIHFWV�� D� VLPSOH� ZD\� WR�
LGHQWLI\�IHWXVHV�DW�KLJK�ULVN�IRU�PLFURGHOHWLRQ���T����8OWUDVRXQG�
2EVWHW�*\QHFRO���������������������

���� 6DYLQR�:��'DUGHQQH�0��9HOORVR�/$��'D\VH�6LOYD�%DU-
ERVD�6��7KH� WK\PXV� LV� D� FRPPRQ� WDUJHW� LQ�PDOQXWULWLRQ� DQG�
LQIHFWLRQ��%U�-�1XWU����������6XSSO���6�����

���� 2OHDUR�(��2EHUWR�0��2JJq�*��%RWWD�*��3DFH�&��*DJOL-
RWL�3��HW�DO��7K\PLF�YROXPH�LQ�KHDOWK\��VPDOO�IRU�JHVWDWLRQDO�DJH�
DQG�JURZWK�UHVWULFWHG�IHWXVHV��3UHQDW�'LDJQ�������������������

���� 9HOORVR�/$��6DYLQR�:��0DQVRXU�(��/HSWLQ�DFWLRQ�LQ�WKH�
WK\PXV��$QQ�1�<�$FDG�6FL������������������

���� &DXVHYLF� 0�� 0RKDXSW� 0�� ��EHWD�+\GUR[\VWHURLG�
GHK\GURJHQDVH� W\SH� �� LQ� SUHJQDQF\� DQG� SUHHFODPSVLD�� 0RO�
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$VSHFWV�0HG�������������������

���� 9DUJD�,��3RVSLVLORYD�9��-DEORQVND�0HVWDQRYD�9��*DO-
¿RYD�3��3RODN�6��7KH�WK\PXV��SLFWXUH�UHYLHZ�RI�KXPDQ�WK\PXV�
SUHQDWDO�GHYHORSPHQW��%UDWLVO�/HN�/LVW\���������������������

���� (GZDUGV�$��6SULQJHWW�$��3DG¿HOG� -��'RUOLQJ� -��%XJJ�
*�� 0DQVHOO� 3�� 'LIIHUHQFHV� LQ� SRVW�PRUWHP� ¿QGLQJV� DIWHU� VWLO-
OELUWK� LQ� ZRPHQ� ZLWK� DQG� ZLWKRXW� GLDEHWHV�� 'LDEHW� 0HG��
��������������������

���� '|UQHPDQQ�5��.RFK�5��0|OOPDQQ�8��)DONHQEHUJ�0.��
0|OOHUV�0��.ORFNHQEXVFK�:��HW�DO��)HWDO�WK\PXV�VL]H�LQ�SUHJQDQW�
ZRPHQ�ZLWK�GLDEHWLF�GLVHDVHV��-�3HULQDW�0HG�����������������
����

���� 0RKDPHG�1��(YLVWRQ�'3��4XLQWRQ�$(��%HQ]LH�5-��.LU-
E\�$&��3HHN�0-��HW�DO��6PDOOHU�IHWDO�WK\PXVHV�LQ�SUH�HFODPSVLD��
D�SURVSHFWLYH�FURVV�VHFWLRQDO�VWXG\��8OWUDVRXQG�2EVWHW�*\QH-

FRO�������������������

���� (YLVWRQ�'3��4XLQWRQ�$(��%HQ]LH�5-��3HHN�0-��0DU-
WLQ�$�� 1DQDQ� 5.�� ,PSDLUHG� IHWDO� WK\PLF� JURZWK� SUHFHGHV� FOL-
QLFDO� SUHHFODPSVLD�� D� FDVH�FRQWURO� VWXG\�� -�5HSURG� ,PPXQRO��

�����������������

���� <LQRQ�<��=DOHO�<��:HLV]�%��0D]DNL�7RYL�6��6LYDQ�(��6F-

KLII�(��HW�DO��)HWDO�WK\PXV�VL]H�DV�D�SUHGLFWRU�RI�FKRULRDPQLRQLWLV�
LQ�ZRPHQ�ZLWK�SUHWHUP�SUHPDWXUH�UXSWXUH�RI�PHPEUDQHV��8OWUD-

VRXQG�2EVWHW�*\QHFRO��������������������

���� (O�+DLHJ�'2��=LGDQ�$$��(O�1HPU�00��7KH�UHODWLRQV-

KLS� EHWZHHQ� VRQRJUDSKLF� IHWDO� WK\PXV� VL]H� DQG� WKH� FRPSR-

QHQWV� RI� WKH� V\VWHPLF� IHWDO� LQÀDPPDWRU\� UHVSRQVH� V\QGURPH�
LQ�ZRPHQ�ZLWK�SUHWHUP�SUHODERXU�UXSWXUH�RI�PHPEUDQHV��%MRJ��
�������������������

���� *XU�(%��*XU�06��,QFH�2��.DVDS�(��*HQF�0��7DWDU�6��
HW�DO��9LWDPLQ�'�GH¿FLHQF\�LQ�SUHJQDQF\�PD\�DIIHFW�IHWDO�WK\PXV�
GHYHORSPHQW��*LQHNRO�3RO��������������������

���� 6ÕQDFÕ�6��6DKLQ�'��$VVHVVPHQW�RI�)HWDO�7K\PXV�6L]H�
LQ�6PDOO� IRU�*HVWDWLRQDO�$JH�DQG�*URZWK�5HVWULFWHG�)HWXVHV��
-LQHNRORML�2EVWHWULN� YH� 1HRQDWRORML� 7ÕS� 'HUJLVL�� ������ �������
����������
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5HWURVSHFWLYH�6WXG\�)RU�3UHGLFWLQJ�3HULQDWDO�2XWFRPH�8VLQJ�&HUHEURSODFHQWDO�5DWLR�òQ�
)HWDO�*URZWK�5HVWULFWHG�3UHJQDQF\
òQWUDXWHULQ��*HOLġPH��.óVóWOóOóáó���2ODQ�+DVWDODUGD���6HUHEURSODVHQWDO�2UDQóQ��)HWDO�ò\LOLN�+DOLQLQ��
%HOLUOHQPHVLQGHNL�(WNLVLQLQ��*¸VWHULOPHVLQH�'DLU�5HWURVSHNWLI��DOóġPD

HATİCE LAÇİN TUĞAN  1

SELÇUK ÖZDEN   2
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Orcid ID:0000-0003-4236-8535
Orcid ID:0000-0002-3346-7227 
Orcid ID:0000-0002-7420-1484

1 Sarıkamış Devlet Hastanesi Kadın Hastalıkları ve Doğum Kliniği, Kars
2 Sakarya Üniverisitesi Kadın Hastalıkları ve Doğum Kliniği, Sakarya
3 Etlik Zübeyde Hanım Kadın Hastalıkları Eğitim ve Araştırma Hastanesi, Ankara

ÖZ

$PDo��)HWDO�E�\�PH�NÕVÕWOÕOÕ÷ÕQGDQ�HWNLOHQHQ�JHEHOLNOHULQ�SHULQDWDO�VRQXoODUÕQÕ�VH-

UHEURSODVHQWDO�RUDQ�NXOODQDUDN�DUDúWÕUPDN�YH�|QJ|UPH\H�oDOÕúPDN�

*HUHo�YH�<|QWHPOHU��'R÷XP�|QFHVL�NOLQL÷LQH�EDúYXUDQ�����\�NVHN�ULVNOL�JHEH��]H-

ULQGH�UHWURVSHNWLI�ELU�oDOÕúPD�\DSÕOGÕ�����KDPLOH�NDGÕQD�ÕQWUD�XWHULQ�JHOLúPH�NÕVÕWOÕOÕ÷Õ�
WHúKLVL�NRQGX��9H����KDPLOH�NDGÕQD�N�o�N�VD÷OÕNOÕ�EHEHN�WHúKLVL�NRQGX��7�P�KDV-
WDODUÕQ�WHPHO�GHPRJUD¿N��JHoPLú�REVWHWULN�YH�WÕEEL�|\N�OHUL�ND\GHGLOGL��øQWUD�XWHULQ�
JHOLúPH�NÕVÕWOÕOÕ÷Õ��VRQRJUD¿N�|Oo�PH�GD\DOÕ�RODUDN�JHEHOLN�\DúÕ� LoLQ����SHUVHQWLOLQ�
DOWÕQGDNL�WDKPLQL�IHWDO�D÷ÕUOÕ÷Õ�RODQ�JHEHOHUH�NRQXOGX��µ.�o�N�VD÷OÕNOÕ�EHEHN¶��WHúKLVL�
�� � IHWDO�D÷ÕUOÕ÷ÕQ�YH\D� IHWDO�NDUÕQ�oHYUHVL�|Oo�P�Q�Q�����SHUVDQWLOLQ�DOWÕQGD�ROGX÷X�
DQFDN�GRSSOHU�SDUDPHWUHOHUL�QRUPDO�RODQ� IHW�VOHUH� �NRQXOGX��$QFDN�EX� IHW�VOHUGH�
EHNOHQHQ� E�\�PH� SRWDQVL\HOLQH� XODúPDVÕQÕ� HQJHOOH\HQ� SDWRORMLN� IDNW|UOHU� \RNWX��
*HEHOLNOHUL� GH÷HUOHQGLUPHN� LoLQ� RUWD� VHUHEUDO� DUWHU� YH� XPELOLNDO� DUWHUOHULQ� GRSSOHU�
XOWUDVRQRJUD¿VL� NXOODQÕOGÕ�� 6HUHEURSODVHQWDO� RUDQ� �� 2UWD� VHUHEUDO� DUWHULQ� SHUVHQWLO�
LQGHNVLQLQ�8PEOLNDO�$UWHULQ��SHUVHQWLO�LQGHNVLQH�E|O�QPHVL\OH�KHVDSODQÕU��6HUHEURS-

ODVHQWDO�GRSSOHU�RUDQÕQÕQ��¶LQ�DOWÕQGD�ROPDVÕ�DQRUPDO�NDEXO�HGLOGL��<HQLGR÷DQODUÕQ�
E�W�Q�ROXPVX]�SHULQDWDO�VRQXoODUÕ�ND\GHGLOGL��

%XOJXODU������JHEH�VHUHEURSODVHQWDO�RUDQD�J|UH�LNL�JUXED�D\UÕOGÕ��*UXS�$¶�QÕQ���VH-

UHEURSODVHQWDO�RUDQÕ���GHQ�E�\�NW���Q �����*UXS�%¶�QLQ���VHUHEURSODVHQWDO�RUDQÕ���
GHQ�N�o�NW���Q ������*UXS�%¶GH�SHULQDWDO�PRUELGLWHQLQ�� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
GHUHFHGH�DUWWÕ÷Õ�L]OHQGL��$QRUPDO�VHUHEURSODVHQWDO�RUDQD�VDKLS�IHW�VOHULQ��GDKD�N|W��
IHWDO�SURJQR]�LOH�J�oO��ELU�úHNLOGH�NRUHOH�ROGX÷X�L]OHQGL��5HVSLUDWXDU�GLVWUHV�VHQG-

URPX� �S� ��������S��������� G�ú�N�DSJDU� VNRUX� �S� ��������S���������PHNRQ\XP�
DVSLUDV\RQ�RUDQÕ��S� ��������S��������YH�\HQLGR÷DQODUGD�KLSHUELOLUXELQHPL�J|U�OPH�
LQVLGDQVÕ��S� ����������S��������*UXS�%¶OL�\HQLGR÷DQODUGD�DQODPOÕ�RODUDN�GDKD�\�NVHN�
L]OHQGL��S����������<HQLGR÷DQ�\R÷XQ�EDNÕP�LKWL\DFÕ��SUHPDW�ULWH�YH�SHULQDWDO�PRUWD-

OLWH�RUDQODUÕ�VHUHEURSODVHQWDO�RUDQ�G�]H\LQH�J|UH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUNOÕOÕN�
J|VWHUPHGL��S!�������

6RQXo��'RSSOHU�XOWUDVRQRJUD¿� LQWUDXWHULQ�JHOLúPH�NÕVÕWOÕOÕ÷Õ�RODQ� IHW�VOHULQ� WDQÕ�YH�
WHGDYLVLQGH�HQ�|QHPOL�\|QWHPGLU��3DUDPHWUHOHUGHQ�ELUL�RODQ�VHUHEURSODVHQWDO�RUDQ�
NOLQLV\HQOHUH�VDGHFH�IHWDO�KD\DWWD�GH÷LO��D\UÕFD�GR÷XP�VRQUDVÕ�IHWDO�NRPRUELG�GXUXP-

ODU�YH�ULVNOHU�KDNNÕQGD�GD�ELOJL�YHULU�

$QDKWDU�.HOLPHOHU��øQWUDXWHULQ�JHOLúPH�NÕVÕWOÕOÕ÷Õ��XPELOLNDO�DUWHU��RUWD�VHUHEUDO�DUWHU��
GRSSOHU�XOWUDVRQ��VHUHEURSODVHQWDO�RUDQ

$%675$&7

2EMHFWLYH��7R� LQYHVWLJDWH�DQG�SUHGLFW�SHULQDWDO�RXWFRPHV�RI�SUHJQDQFLHV�DIIHFWHG�
ZLWK��IHWDO�JURZWK�UHVWULFWLRQ�E\�FHUHEURSODFHQWDO�UDWLR��

0DWHULDO�DQG�0HWKRGV��$�UHWURVSHFWLYH�VWXG\�ZDV�FRQGXFWHG�EDVHG�RQ�����KLJK�ULVN�
SUHJQDQW�ZKR�UHIHUUHG�WR�WKH�DQWHQDWDO�FOLQLF�����SUHJQDQW�ZRPHQ�ZHUH�GLDJQRVHG�
ZLWK�ÕQWUDXWHULQH�JURZWK�UHVWULFWLRQ��$QG�����SUHJQDQW�ZRPHQ�ZHUH�GLDJQRVHG�ZLWK�
VPDOO�IRU�JHVWDWLRQDO�DJH��%DVHOLQH�GHPRJUDSKLF��SDVW�REVWHWULF���DQG�PHGLFDO�KLVWR-

ULHV�ZHUH�UHFRUGHG�IRU�DOO�SDWLHQWV��,QWUDXWHULQH�JURZWK�UHVWULFWLRQ�ZDV�GH¿QHG�WKDW�DQ�
HVWLPDWHG�ZHLJKW�EHORZ�WKH���WK�SHUFHQWLOH�IRU�JHVWDWLRQDO�DJH��EDVHG�RQ�VRQRJUDS-

KLF�PHDVXUHPHQW��7KH�GLDJQRVLV�RI�VPDOO�IRU�JHVWDWLRQDO�DJH��ZDV�GH¿QHG�WKDW�IHWDO�
ZHLJKW�RU�IHWDO�DEGRPDLQDO�FLUFXQIHUHQFH�PHDVXUHPHQW�LV�EHORZ���WK�SHUFHQWLOH��%XW�
LW�ZDV�GLDJQRVHG�LQ�IHWXVHV�ZLWK�QRUPDO�GRSSOHU�SDUDPHWHUV��$QG�QR�SDWKRORJLFDO�ID-

FWRUV�ZHUH�SUHYHQWLQJ�WKH�IHWXV�IURP�UHDFKLQJ�LWV�H[SHFWHG�JURZWK�SRWHQWLDO��'RSSOHU�
XOWUDVRXQG�RI�PLGGOH�FHUHEUDO��DUWHULHV�DQG�XPELOLFDO��DUWHULHV�ZHUH�XVHG�WR�DVVHVV�
SUHJQDQFLHV��&HUHEURSODFHQWDO� UDWH� �� ,W� LV�FDOFXODWHG�E\�GLYLGLQJ� � �0LGGOH�FHUHEUDO�
DUWHU\�SHUFHQWLOH� LQGH[� WR�8PELOLFDO� DUWHU\�SHUFHQWLOH� LQGH[�� �7KH�FHUHEURSODFHQWDO�
GRSSOHU�UDWLR��OHVV�WKDQ���ZDV��DFFHSWHG�DEQRUPDO��$GYHUVH�SHULQDWDO�RXWFRPHV�IRU��
QHZERUQV�ZHUH�GRFXPHQWHG�IRU�DOO�FDVHV��

5HVXOWV�� ���� SUHJQDQW� ZRPHQ� ZHUH� FODVVL¿HG� LQWR� WZR� JURXSV� DFFRUGLQJ� WR� FH-

UHEURSODFHQWDO�UDWLR��&HUHEURSODFHQWDO�UDWLR�UDWLR�RI�*URXS�$�LV�JUHDWHU�WKDQ����Q ������
$QG��FHUHEURSODFHQWDO�UDWLR�UDWLR�RI�*URXS�%�LV�OHVV�WKDQ����Q �����3HULQDWDO�PRUEL-
GLW\�VWDWLVWLFDOO\�VLJQL¿FDQWO\�LQFUHDVHG�LQ�*URXS�%���7KH�IHWXVHV�ZLWK�DEQRUPDO�FH-

UHEURSODFHQWDO�UDWÕR�ZHUH�VWURQJO\�FRUUHODWHG�ZLWK�ZRUVH�IHWDO�SURJQRVLV���5HVSLUDWRU\�
GLVWUHVV�V\QGURPH�UDWHV��S� ��������S��������� ORZ�DSJDU�VFRUH�RI� �QHZERUQV��S� �
�������S���������PHFRQLXP�DVSLUDWLRQ�UDWHV��S� ��������S���������DQG���LQFLGHQFH�RI�
K\SHUELOLUXELQHPLD�LQ�QHZERUQV��S� ��������S���������ZHUH�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�
QHZERUQV�ZLWK�*URXS�%��S����������1HHG�IRU�QHRQDWDO� LQWHQVLYH�FDUH�� �SUHPDWXULW\��
DQG�SHULQDWDO�PRUWDOLW\�UDWHV�GLG�QRW�VKRZ�D�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�DFFRU-
GLQJ�WR�WKH�FHUHEURSODFHQWDO�UDWÕR�OHYHO��S!���������

&RQFOXVLRQ��'RSSOHU�XOWUDVRQRJUDSK\�LV�WKH�PRVW�LPSRUWDQW�PHWKRG�LQ�WKH�GLDJQRVLV�
DQG�PDQDJHPHQW�RI�IHWXVHV�ZLWK�,8*5��7KH�FHUHEURSODFHQWDO�UDWLR��ZKLFK�LV�RQH�RI�
WKH�SDUDPHWHUV��FDQ�EH�H[SODLQHG�WR�FOLQLFLDQV�QRW�RQO\�LQ�IHWDO�OLIH��ÕW�DOVR�SURYLGHV�
LQIRUPDWLRQ�DERXW�SRVWSDUWXP�IHWDO�FRPRUELG�FRQGLWLRQV�DQG�ULVNV�

.H\ZRUGV�� ,QWUDXWHULQH�JURZWK� UHVWULFWLRQ��XPELOLFDO�DUWHU\��PLGGOH�FHUHEUDO�DUWHU\��
GRSSOHU�XOWUDVRQRJUDSK\��FHUHEURSODFHQWDO�UDWLR

6RUXPOX�<D]DU��&RUUHVSRQGLQJ�$XWKRU�+DWLFH�/DoLQ�7X÷DQ�
$GUHV��6DULNDPLú�'HYOHW�+DVWDQHVL�.DGLQ�+DVWDOLNODUL�YH�'R÷XP�.OLQL÷L
(�PDLO��GU�KWF�OFQ#KRWPDLO�FRP

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH

%DúYXUX�WDULKL������������
.DEXO�WDULKL������������

ø'

ø'

ø'

-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÖS�'HUJLVL
7KH�-RXUQDO�RI�*\QHFRORJ\���2EVWHWULFV�DQG�1HRQDWRORJ\
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0$7(5ø$/��$1'��0(7+2'6,1752'8&7,21

�,QWUDXWHULQH�JURZWK�UHVWULFWLRQ��,8*5��LV�GH¿QHG�DV�DQ�HVWLPD-

WHG� IHWDO�ZHLJKW� ORZHU� WKDQ�WKH���WK�SHUFHQWLOH� �DFFRUGLQJ� WKH�
FDOFXODWHG� JHVWDWLRQDO� ZHHN�� 3UHJQDQFLHV� DIIHFWHG� E\� � ,8*5��
FDXVH��D�PDMRU�SXEOLF�KHDOWK�SUREOHP�UHODWHG�WR�LQFUHDVHG�QHR-

QDWDO�PRUELGLW\�DQG�PRUWDOLW\�������

� � ,8*5� LV� WKH� VHFRQG�PDLQ� FDXVH� RI� SHULQDWDO�PRUWDOLW\�� ,W� LV�
VHHQ�LQ�������RI�DOO�SUHJQDQFLHV��7KH�IHWXVHV�ZLWK��,8*5�KDYH�
KLJKHU� SHULQDWDO�PRUWDOLW\� RI� � � ����� � WLPHV� WKDQ� � IHWXVHV�ZLWK�
DSSURSULDWH�ZHLJKW� LQ�D�JHVWDWLRQDO�ZHHN������$ERXW�������RI�
IHWXVHV�ZLWK�LQWUDXWHULQH�JURZWK�UHVWULFWLRQ�DUH�ORVW�LQ�WKH�DQWH-

QDWDO�RU�QHRQDWDO�SHULRG������LQ�WKH�SUHWHUP�SHULRG�DQG�����LQ�
WKH�WHUP�SHULRG�����

��,W�LV�XVXDOO\�GH¿QHG�E\�WKH�VWDWLVWLFDO�GHYLDWLRQ�RI�IHWDO�VL]H�IURP�
D� SRSXODWLRQ�EDVHG� UHIHUHQFH��ZLWK� D� W\SLFDO� WKUHVKROG� DW� WKH�
��WK���WK�RU��UG�FHQWLOH��VXFK�D�WKUHVKROG�LV�FRQVLGHUHG�EHWWHU�
DV�LQGLFDWLYH�RI�D�µVPDOO�IRU�JHVWDWLRQDO�DJH¶��6*$��IHWXV��6*$��
KRZHYHU��GLIIHUV�IURP�,8*5�SULQFLSDOO\���EHFDXVH�LW�DOVR�HQFRP-

SDVVHV�D�PDMRULW\�RI�FRQVWLWXWLRQDOO\�VPDOO�EXW�KHDOWK\�IHWXVHV�
DW�ORZHU�ULVN�RI�DEQRUPDO�SHULQDWDO�RXWFRPH��&RQVHQVXV�EDVHG�
GH¿QLWLRQV�IRU�HDUO\�DQG�ODWH�ÕQWUDXWHULQH��IHWDO�JURZWK�UHVWULFWLRQ�
�,8*5��LQ�DEVHQFH�RI�FRQJHQLWDO�DQRPDOLHV�KDV�EHHQ�VKRZQ����

��7KH�WLPLQJ�RI�GHOLYHU\�DQG�GHWHUPLQDWLRQ�RI�LQWUDXWHULQH�IHWDO�
ZHOO�EHLQJ�DUH�LPSRUWDQW�WR�DYRLG�SHULQDWDO�PRUELGLW\�DQG�PRU-
WDOLW\�LQ�IHWXVHV�ZLWK�,8*5��7KHUH�DUH�PDQ\�PHWKRGV�IRU�GHWHU-
PLQLQJ�IHWDO�ZHOO�EHLQJ��7KHVH�LQFOXGH�PDWHUQDO�IHWDO�PRYHPHQW�
PRQLWRULQJ��D�QRQVWUHVV�WHVW��167���ELRSK\VLFDO�SUR¿OH��DQG��IH-

WDO�GRSSOHU�XOWUDVRQRJUDSK\�HYDOXDWLRQ��$PRQJ�WKHVH�PHWKRGV�
HYDOXDWLQJ�IHWDO�ZHOO�EHLQJ�LQ�IHWXVHV�ZLWK�,8*5��WKH�LPSRUWDQFH�
RI�GRSSOHU�HYDOXDWLRQ�VWDQGV�RXW��)HWDO�GRSSOHU�SDUDPHWHUV�LQF-

OXGH�PLGGOH�FHUHEUDO�DUWHU\��GXFWXV�YHQRVXV��SXOPRQDU\�DUWHU\��
XPELOLFDO�DUWHU\�DQG�XWHULQH�DUWHU\�H[DPLQDWLRQV��,W�LV�DFFHSWHG�
WKDW�SDUDPHWHUV� LQ�ZKLFK� WZR�YHVVHOV�DUH�HYDOXDWHG��VXFK�DV�
WKH�FHUHEURSODFHQWDO�UDWLR��JLYH�PRUH�YDOXDEOH�UHVXOWV�����

���7KH�DLP�RI�WKLV�VWXG\�LV�WR�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI��FH-

UHEURSODFHQWDO�UDWLR���&35���ZKLFK�LV�IUHTXHQWO\�XVHG�LQ�WKH�IRO-
ORZ�XS�RI�SUHJQDQW�ZRPHQ�ZLWK�JURZWK�UHVWULFWLRQ��DQG�WR�GHFL-
GH�RQ�WLPLQJ�RI�ELUWK��IRU�WKH�SDWLHQWV�LQ�RXU�VWXG\�JURXS��7KLV�
VWXG\�DLPHG� WR�HYDOXDWH�GRSSOHU� LQGLFHV�RI� �XPELOLFDO��XWHULQH�
DQG�PLGGOH�FHUHEUDO�DUWHU\��LQ�IHWXVHV�ZLWK�,8*5�EDVHG�RQ�WKH�
JHVWDWLRQDO�ZHHNV��DQG�GHWHUPLQH��SRVVLEOH�FRQWULEXWLRQ�RI�&35�
IRU�HYDOXDWLQJ�ZHOO�EHLQJ�LQ�WKHVH�IHWXVHV�

2QH� KXQGUHG� KLJK�ULVN� SUHJQDQW� ZRPHQ� LQ� WKLUG� WULPHVWHU� RI�
SUHJQDQF\�ZKR�ZHUH� UHIHUUHG� WR� WKH�DQWHQDWDO�FOLQLF�EHWZHHQ�
�����DQG������ZHUH�LQFOXGHG�LQ�WKH�VWXG\��7KH�VWXG\�LV�D�UHW-
URVSHFWLYH�VWXG\��$OO�GDWD�RI�WKH�SDWLHQWV�ZHUH�REWDLQHG�IURP�WKH�
KRVSLWDO�LQIRUPDWLRQ�V\VWHP��.$50('���

� � �3UHJQDQW�ZRPHQ�KDG�D�VLQJOH�SUHJQDQF\�UDQJLQJ�EHWZHHQ�
������ZHHNV�RI�JHVWDWLRQ���,8*5�ZDV�GH¿QHG�DV��DQ�HVWLPDWHG�
IHWDO�ZHLJKW�EHORZ�WKH���WK�SHUFHQWLOH��$FFRUGLQJ�WR�WKH�+DGOR-

FN�)RUPXOD���6L[W\�VL[�RI�SUHJQDQW�ZRPHQ�ZHUH�GLDJQRVHG�ZLWK�
,8*5���7KLUW\�IRXU�ZRPHQ�ZHUH�GLDJQRVHG��VPDOO�IRU�JHVWDWLRQDO�
DJH��*HVWDWLRQDO�DJH�ZDV�FDOFXODWHG�DFFRUGLQJ�WR�FURZQ�UXPS�
OHQJWK�PHDVXUHPHQW�LQ�¿UVW�WULPHVWHU�XOWUDVRQRJUDSK\�PHDVX-

UHPHQW����3UHJQDQW�ZRPHQ�ZLWK�D�KLVWRU\�RI�VHULRXV�FRQJHQLWDO�
VWUXFWXUDO�DQG�FKURPRVRPDO�GHIHFWV�ZHUH�H[FOXGHG����3UHJQDQW�
ZRPHQ�ZLWK� UHQDO�GLVHDVH��GLDEHWHV�PHOOLWXV��SRVLWLYH�725&-

+(6��+&9��DQG��+,9�VHURORJ\�ZHUH�H[FOXGHG���$ERXW�WZHQW\�SD-

WLHQWV�ZHUH�H[FOXGHG�IURP�VWXG\��%DVHOLQH�GHPRJUDSKLF��SDVW�
REVWHWULF��DQG�PHGLFDO�KLVWRULHV�ZHUH�UHFRUGHG�IRU�DOO�SDWLHQWV�

���'RSSOHU�XOWUDVRXQG�SDUDPHWHUV�RI�XPELOLFDO�DUWHU\��8$���PLGG-

OH�FHUHEUDO�DUWHU\��0&$���DQG�XWHULQH�DUWHU\��ZHUH�XVHG��IRU�WKH�
HYDOXDWLRQ�RI� SUHJQDQFLHV��&HUHEURSODFHQWDO� UDWH� �&35��� ,W� LV�
FDOFXODWHG�E\�GLYLGLQJ���0&$�SHUFHQWLOH�LQGH[�WR�8$�SHUFHQWLOH�
LQGH[��

� � �&HUHEURSODFHQWDO�GRSSOHU� UDWLR� � OHVV� WKDQ���ZDV� �DFFHSWHG�
DEQRUPDO��$GYHUVH� SHULQDWDO� RXWFRPH� IRU� QHZERUQV�� VXFK� DV�
RYHUDOO� FHVDUHDQ� VHFWLRQ� UDWHV�� IHWDO� GLVWUHVV� UDWHV�� QHRQDWDO�
XQLW�DGPLVVLRQ�UDWHV��ORZ�DSJDU�VFRUH��PHFRQLXP�DVSLUDWLRQ�UD-

WHV��LQWUDYHQWULFXODU�KHPRUUKDJH�UDWHV��SHULYHQWULFXODU�OHXNRPD-

ODFLD�UDWHV��K\SR[LF�LVFKHPLF�HQFHSKDORSDWK\�UDWHV��QHFURWL]LQJ�
HQWHURFROLWLV�UDWHV��UHVSLUDWRU\�GLVWUHVV�V\QGURPH�UDWH��VHSVLV��
EURQFKRSXOPRQDU\�G\VSODVLD�UDWHV�DQG�GHDWK�ZHUH�GRFXPHQ-

WHG�IRU�DOO�FDVHV�

(WKLFV�DSSURYDO����8QLYHUVLW\�RI�+HDOWK�6FLHQFHV��6DNDU\D�7UDL-
QLQJ�DQG�5HVHDUFK�+RVSLWDO�&OLQLFDO�5HVHDUFK�(WKLFV�&RPPLW-
WHH�KDG�DSSURYHG�WKH�VWXG\�RQ����'HF������ZLWK�����������������
GHFLVLRQ�QR��$QG�WKH�VWXG\�KDV�FOHDUDQFH�UHJDUGLQJ�HWKLFDO�DQG�
VFLHQWL¿F�LQWHJULW\�RI�WKH�VWXG\��

6WDWLVWLFDO�DQDO\VLV

� �1&66��1XPEHU�&UXQFKHU�6WDWLVWLFDO�6\VWHP�� ������VRIWZD-

UH���.D\VYLOOH��8WDK��86$��ZDV�XVHG�IRU�GDWD�PDQDJHPHQW�DQG�
VWDWLVWLFDO�DQDO\VLV��)RU�DVVHVVPHQW�RI�VWXG\�GDWD���LQ�DGGLWLRQ�
WR� GHVFULSWLYH� VWDWLVWLFDO� PHWKRGV� �PHDQ�� VWDQGDUG� GHYLDWLRQ��
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IUHTXHQF\��� FRPSDULVRQ� RI� TXDQWLWDWLYH� GDWD� DQG� LQWHUJURXS�
FRPSDULVRQ�RI�SDUDPHWHUV�ZLWK�QRUPDO�GLVWULEXWLRQ�ZHUH�GRQH�
E\�XVLQJ�RQH�ZD\�$QRYD�WHVW��3DUDPHWHUV�ZLWK�QRUPDO�GLVWULEX-

WLRQ�ZHUH�FRPSDUHG�EHWZHHQ�WZR�JURXSV�E\�6WXGHQW�W�WHVW��3D-

UDPHWHUV�ZLWK�QRQ�QRUPDO�GLVWULEXWLRQ�ZHUH�FRPSDUHG�EHWZH-

HQ� WZR�JURXSV�E\�0DQQ�:KLWQH\�8� WHVW��%RQIHUURQL� WHVW�ZDV�
XVHG� IRU� � FRPSDULVRQV� RI� QRUPDOO\� GLVWULEXWHG� ELQDU\� JURXSV���
2QH�ZD\�$QRYD�7HVW�ZDV�XVHG� IRU� � FRPSDULVRQV�RI� QRUPDOO\�

GLVWULEXWHG�JURXSV�RI� WKUHH�RU�PRUH�� �.UXVNDO�:DOOLV� WHVW�ZDV�
XVHG�IRU�FRPSDULVRQV�RI�JURXSV�RI� WKUHH�RU�PRUH�WKDW�GLG�QRW�
VKRZ�QRUPDO�GLVWULEXWLRQ��$QG�%RQIHUURQL�'XQQ�WHVW�ZDV�XVHG�
IRU�SDLUZLVH�FRPSDULVRQV�3HDUVRQ�&KL�6TXDUH�WHVW��)LVKHU�)UH-

HPDQ�+DOWRQ�([DFW� WHVW�DQG�)LVKHU¶V�([DFW� WHVW�ZHUH�XVHG�WR�
FRPSDUH� TXDOLWDWLYH� GDWD�� 6LJQL¿FDQFH� ZDV� HYDOXDWHG� DW� WKH�
S������OHYHO�DW�OHDVW�

2QH�KXQGUHG�SUHJQDQW�ZRPHQ�ZHUH�FODVVL¿HG�LQWR�WZR�JURXSV�DFFRUGLQJ�WR�FHUHEURSODFHQWDO�UDWLR��&35�RI�*URXS�$�LV�JUHDWHU�
WKDQ����Q ������$QG��&35�RI�*URXS�%�LV�OHVV�WKDQ����Q ����1R�VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ��WZR�JURXSV�DFFRUGLQJ�WR�
GHPRJUDSKLF�GDWD���0DWHUQDO�DJH��ERG\�PDVV�LQGH[��VPRNLQJ��JUDYLGLW\���DERUWLRQ��QXPEHU�RI�OLYLQJ�FKLOGUHQ�DQG�SURWHLQXULD�UDWHV�

���$FFRUGLQJ�WR��&35�OHYHO��WKHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�LQ��UDWHV�RI�IHWDO�GLVWUHVV���W\SH�RI�ELUWK�DQG�ODERU�LQGXFWLRQ�
�S!��������7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�&35�OHYHOV�DFFRUGLQJ�WR��JHQGHUV�RI�WKH�IHWXVHV��S!������

7DEOH���(YDOXDWLRQ�RI�0DWHUQDO�'HPRJUDSKLF�)HDWXUHV�$FFRUGÕQJ�WR�&35�/HYHOV

&35������Q ��� &35�OHYHOV S&35�!����Q ���

0DWHUQDO�DJH��\HDUV 0൴Q�0D[��0HG൴DQ� 22-40 (27) 17-43 (27) J0,746
2UW�6V 28,38±5,06 28,20±6,15

%0,��NJ�P2���DW�EHJ൴QQ൴QJ�RI�SUHJQDQ�
F\�

0൴Q�0D[��0HG൴DQ� 23,7-41,1 (27,3) 17,1-40,6 (27,7) J�����
2UW�6V 28,59±5,26 27,52±4,62

%0,��DW�WKH�EHJ൴QQ൴QJ�RI�SUHJQDQF\�
�����NJ�P2 3 (23,1) 28 (32,2) E0,749
�������NJ�P2 7 (53,8) 36 (41,4)
!���NJ�P2 3 (23,1) 23 (26,4)

6PRN൴QJ 3RV൴W൴YH 2 (15,4) 6 (6,9) H�����
1HJDW൴YH 11 (84,6) 81 (93,1)

*UDY൴G൴W\� 0൴Q�0D[��0HG൴DQ� 1-4 (2) 1-7 (2) J0,550
2UW�6V 2,08±0,95 2,00±1,19

$ERUW൴RQ 0൴Q�0D[��0HG൴DQ� 0-2 (0) 0-5 (0) J0,994
2UW�6V 0,31±0,63 0,34±0,78

3DU൴W\ 0൴Q�0D[��0HG൴DQ� 0-2 (1) 0-3 (0) J������
2UW�6V 0,77±0,73 0,70±0,85

1XPEHU�RI�O൴Y൴QJ�FK൴OGUHQ 0൴Q�0D[��0HG൴DQ� 0-2 (1) 0-3 (0) J0,564
2UW�6V 0,69±0,63 0,64±0,81

3URWH൴QXU൴D 1HJDW൴YH 11 (84,6) 81 (93,1) H�����
3RV൴W൴YH 2 (15,4) 6 (6,9)

3URWH൴QXU൴D

1HJDW൴YH 11 (84,6) 81 (93,1) E0,373
+1 0 (0) 1 (1,1)
+2 0 (0) 1 (1,1)
+3 2 (15,4) 4 (5,6)

*HVWDW൴RQDO�ZHHN�DW�GHO൴YHU\ 0൴Q�0D[��0HG൴DQ� 28-40 (36) 27-40 (36) J0,433
2UW�6V 34,94±3,79 35,91±2,73

$QW൴K\SHUWHQV൴YH�WUHDWPHQW SRV൴W൴YH 3 (23,1) 8 (9,2) H0,153
QHJDW൴YH 10 (76,9) 79 (90,8)

&RUW൴FRVWHUR൴G�IRU�IHWDO�PDWXUDW൴RQ 3RV൴W൴YH 10 (76,9) 46 (52,9) F�����
1HJDW൴YH 3 (23,1) 41 (47,1)

7KH�UHDVRQ�RI�E൴UWK�൴QG൴FDW൴RQ
0DWHUQDO�FDXVHV 2 (15,4) 49 (56,3) F�����
)HWDO�FDXVHV 8 (61,5) 33 (37,9)
%RWK�RI�WKHP 3 (23,1) 5 (5,7)

2O൴JRK൴GURDPQ൴RV 3RV൴W൴YH 7 (53,8) 21 (24,1) H�����
1HJDW൴YH 6 (46,2) 66 (75,9)
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$�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ��WZR�JURXSV�LQ�WHUPV�RI�FRUWLFRVWHURLG�UDWHV�XVHG�IRU�IHWDO�OXQJ�PDWXUDWLRQ�S�
 ��������S���������*URXS�%�KDG�D�KLJKHU�UDWH�RI�FRUWLFRVWHURLG�UDWHV����$�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�WKH�
WZR�JURXSV�LQ�WHUPV�RI�ROLJRK\GUDPQLRV�UDWHV��S� ��������S���������*URXS�%�KDG�D�KLJKHU�UDWH�RI�ROLJRK\GUDPQLRV�

7DEOH���'LVSOD\LQJ�'RSSOHU�)LQGLQJV�RI����3DWLHQWV�ZLWK�&35�8QGHU��

1RWH��7K൴V�WDEOH�KDV�EHHQ�SUHSDUHG�XV൴QJ�WKH�UHIHUHQFH�YDOXHV�൴Q�WKH�WDEOH�RI�WKH�DUW൴FOH�QXPEHUHG����൴Q�WKH�UHIHUHQFH�O൴VW������

�'RSSOHU�UHVXOWV�RI����SDW൴HQWV��DUH�VKRZQ�൴Q�WKH�WDEOH�DERYH��7K൴V�SDW൴HQWV�G൴DJQRVHG�Z൴WK�,8*5�KDYH��&35�YDOXH�RI�OHVV�WKDQ���DQG��KDYH�D�
SHUFHQW൴OH�YDOXH�RI�OHVV�WKDQ���SHUFHQW���7KHUHIRUH��WKHUH�൴V�QR�V൴JQ൴I൴FDQW�GDWD�WKDW�FDQ�EH�FRPSDUHG�EHWZHHQ�&35�YDOXH�DQG�&35�SHUFHQW൴OH��

$�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ��WZR�JURXSV�LQ�WHUPV�RI�FDXVH�RI��ELUWK�LQGLFDWLRQ��S� ��������S����������5H-

DVRQV�RI��ELUWK�LQGLFDWLRQ���PDWHUQDO�FDXVHV��KLVWRU\�RI�SUHYLRXV�FHVDUHDQ�VHFWLRQ��QRQ�SURJUHVVLYH�ODERU��JHVWDWLRQDO�K\SHUWHQVLRQ��
)HWDO�FDXVHV��IHWDO�GLVWUHVV��FHSKDORSHOYLF�GLVSURSRUWLRQ�IHWDO�SUHVHQWDWLRQ�DQRPDOLHV����5DWHV�RI�ERWK�PDWHUQDO�DQG�IHWDO�FDXVHV�
LQ�WHUPV�RI�ELUWK�LQGLFDWLRQ�ZHUH��KLJK�LQ�WKRVH�ZLWK�*URXS�%��%XW��UDWH�RI�PDWHUQDO�FDXVH��ZDV�KLJKHU�LQ�WKRVH�ZLWK�*URXS�$�WKDQ�
*URXS�%�LQ�WHUPV�RI�GHOLYHU\�LQGLFDWLRQ��

3DW൴HQW

3UHJQDQF\�ZHHN�ZKHQ�
86*�൴V�SHUIRUPHG�

0&$�
3,�

8$�
3,�

8$�3,�3HUFHQW൴OH� &35� &35�SHUFHQW൴OH

1 37 1,33 1,65 !����SHUFHQW൴OH ��� �����SHUFHQW൴OH

2 37 0,95 1,10 !����SHUFHQW൴OH ���� �����SHUFHQW൴OH

3 37 ���� 1,17 !����SHUFHQW൴OH 0,70 �����SHUFHQW൴OH

4 �� 1,16 1,47 �����SHUFHQW൴OH ���� �����SHUFHQW൴OH

5 34 0,79 2,07 !����SHUFHQW൴OH ���� �����SHUFHQW൴OH

6 �� 1,41 2,60 !����SHUFHQW൴OH 0,54 �����SHUFHQW൴OH

7 �� 1,13 2,03 !����SHUFHQW൴OH 0,55 �����SHUFHQW൴OH

� 36 1,11 1,14 �����SHUFHQW൴OH 0,97 �����SHUFHQW൴OH

9 34 ���� 1,35 !����SHUFHQW൴OH 0,61 �����SHUFHQW൴OH

10 39 0,73 1,34 !����SHUFHQW൴OH 0,54 �����SHUFHQW൴OH

11 34+2 1,07 1,10 !����SHUFHQW൴OH 0,97 �����SHUFHQW൴OH

12 32 ���� 1,43 !����SHUFHQW൴OH 0,79 �����SHUFHQW൴OH

13 40 0,93 1,70 �����SHUFHQW൴OH 0,54 �����SHUFHQW൴OH
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7DEOH���(YDOXDWLRQ�RI�1HZERUQ�2XWFRPHV�$FFRUGÕQJ�WR�&35�/HYHOV

)൴VKHU�)UHHPDQ�+DOWRQ�([DFW�7HVW c3HDUVRQ�&K൴�VTXDUH�7HVW e)൴VKHU¶V�([DFW�7HVW�

g0DQQ�:K൴WQH\�8�7HVW� � � S������� � S�����

$�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�� WZR�JURXSV� LQ� WHUPV�RI�ELUWK�ZHHNV�RI� WKH�QHZERUQV�GXULQJ�GHOLYHU\�S�
 ��������S����������%LUWK�ZHHNV�RI���*URXS�%�ZHUH�ORZHU�WKDQ��*URXS�$��7KH�ELUWK�ZHHNV�RI��*URXS�%�ZHUH�ORZHU�WKDQ�*URXS�$�
�S �������S���������*URXS�%��KDG��D�ORZHU�ELUWK�ZHLJKW�RI��QHZERUQV�WKDQ�*URXS�$���,Q�*URXS�%��DSJDU�VFRUH�RI��QHZERUQV�DW��¿UVW�
PLQXWH��S� ��������S��������DQG�DW���WK�PLQXWH��S� ��������S��������ZHUH�ORZHU�WKDQ�*URXS�$���*URXS�%���S���������KDG�VWDWLVWLFDOO\�
VLJQL¿FDQW�KLJKHU�UDWHV�RI�UHVSLUDWRU\�GLVWUHVV�V\QGURPH�UDWHV���S� ��������S����������PHFRQLXP�DVSLUDWLRQ�UDWHV���S� ��������S�
�������DQG��LQFLGHQFH�RI�K\SHUELOLUXELQHPLD��LQ�QHZERUQV��S� ��������S����������

���1HHG�IRU�QHRQDWDO�LQWHQVLYH�FDUH��SHULQDWDO�PRUWDOLW\�UDWHV�RI�QHZERUQV�DQG�SUHPDWXULW\�UDWHV�GLG�QRW�GLIIHU�VLJQL¿FDQWO\�LQ�WHUPV�
RI�WKH�&35�OHYHO��S!��������7KLV�PD\�EH�GXH�WR�WKH�ORZ�QXPEHU�RI�SDWLHQWV��3HULQDWDO�PRUWDOLW\�ZDV�VHHQ�LQ�RQH�IHWXV�ZLWK�*URXS�%��

&)5������Q ���

&)5�!����Q ���

&35�OHYHOV

S
)HWDO�VWUHVV�G൴DJQRVHG�
GXU൴QJ�ODERU

3RV൴W൴YH 10 (76,9) 46 (52,9) F0,103
1HJDW൴YH 3 (23,1) 41 (47,1)

*HQGHU�RI�IHWXVHV )HPDOH 6 (46,2) 59 (67,8) H0,210
0DOH 7 (53,8) 28 (32,2)

:D\�RI�E൴UWK 9DJ൴QDO�GHO൴YHU\ 4 (30,8) 34 (39,1) H0,761
&HVDUHDQ�VHFW൴RQ 9 (69,2) 53 (60,9)

'HO൴YHU\�ZHHNV 0൴Q�0D[��0HG൴DQ� 28-40 (37) 29-41 (38) J�����
0HDQ���6V 35,38±3,80 37,63±2,04

%൴UWKZH൴JKW��JUDP� 0൴Q�0D[��0HG൴DQ� 690-3030 (2270) 670-3450 
(2580)

J�����

0HDQ���6V 1977,69±734,95 2520,33±509,73
�$SJDU�VFRUH��DW���P൴Q�� 0൴Q�0D[��0HG൴DQ� 0-9 (8) 4-9 (9) J�����

2UW�6V 7,15±2,58 8,48±0,97
$SJDU�VFRUH��DW���P൴Q�� 0൴Q�0D[��0HG൴DQ� 0-10 (9) 5-10 (10) J�����

0HDQ���6V 8,15±2,82 9,56±0,95
%൴UWK�൴QGXFW൴RQ SRV൴W൴YH 4 (30,8) 32 (36,8) H0,765

QHJDW൴YH 9 (69,2) 55 (63,2)
1HZERUQ�FRPRUE൴G�FRQG൴W൴RQV
1HRQDWDO�XQ൴W�DGP൴VV൴RQ 5 (38,5) 22 (25,3) H0,329
'XUDW൴RQ�RI�VWD\�൴Q�WKH�
൴QWHQV൴YH�FDUH�XQ൴W��GD\V�

0HDQ���6V

0൴Q�0D[��0HG൴DQ� 8-64 (24) 1-91 (4) J�����
27,60±22,20 11,90±21,94

3UHPDWXU൴W\ 5 (38,5) 15 (17,2) H0,129
5HVS൴UDWRU\�'൴VWUHVV�6\QGURPH 5 (38,5) 12 (13,8) H�����
0HFRQ൴XP�VWD൴QHG�O൴TXRU 4 (30,8) 5 (5,7) H�����
+\SHUE൴O൴UXE൴QHP൴D 3 (23,1) 2 (2,3) H�����
3HU൴QDWDO�PRUWDO൴W\ 1 (7,7) 0 (0) H0,130
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8OWUDVRXQG�H[DPLQDWLRQ� LV� WKH�EDVLF��GLDJQRVWLF� WRRO� WR�HYDOX-

DWH� IHWDO�JURZWK� �����7KH�+DGORFN�)RUPXOD� LV� WKH�PRVW�ZLGHO\�
XVHG�DQG�DFFHSWHG�PHWKRG�WR�HVWLPDWH�IHWDO�ZHLJKW�XVLQJ�VR-

QRJUDSKLF�PHDVXUHPHQWV�RI��IHWDO�DEGRPHQ��IHWDO�KHDG�DQG�IH-

PXU�OHQJWK��������'RSSOHU�XOWUDVRQRJUDSK\�DOORZV�QRQ�LQYDVLYH�
H[DPLQDWLRQ�RI��YHVVHOV�IRU�HYDOXDWLQJ��EORRG�ÀRZ�YHORFLW\�SUR-

¿OH��:KHQ�GRSSOHU�VRQRJUDSK\�LV�GRQH�FRQFXUUHQWO\�ZLWK�RWKHU�
WHVWV��LW�SURYLGHV�YHU\�XVHIXO�LQIRUPDWLRQ�DERXW�IHWDO�ZHOO�EHLQJ�

� �$EQRUPDOLWLHV� LQ� �GRSSOHU� ÀRZ� LQGLFDWH� � WUDQVLWLRQ�RI� VHYHUH�
IHWDO� JURZWK� UHVWULFWLRQ� IURP� IHWDO� DGDSWDWLRQ� WR� IDLOXUH�� �(DUO\�
FKDQJHV�LQ�IHWDO�JURZWK�UHVWULFWLRQ�GXH�WR�SODFHQWDO�IDFWRUV��GH-

WHFWHG�LQ�SHULSKHUDO�YHVVHOV�VXFK�DV�PLGGOH�FHUHEUDO�DQG�XPEL-
OLFDO�DUWHULHV��/DWH�FKDQJHV�LQ�IHWDO�JURZWK�UHVWULFWLRQ�FDQ�EH�GH-

WHFWHG�E\��GXFWXV�YHQRXV��DRUWLF��SXOPRQDU\�ÀRZV�DEQRUPDOLWLHV�
DQG�UHYHUVH�ÀRZ�LQ�WKH�XPELOLFDO�DUWHU\�������'XH�WR�SURJUHVVLYH�
SODFHQWDO�G\VIXQFWLRQ��GLDVWROLF�YHORFLW\�RI��PLGGOH�FHUHEUDO�DU-
WHULHV�LQFUHDVH��EUDLQ�VSDULQJ����%UDLQ�VSDULQJ�PHDQV�WKDW��YD-

VRGLODWDWLRQ�RI�FHUHEUDO�DUWHULHV�WR�UHVSRQVH�IRU�K\SR[HPLD�������

��7KH�FRPSHQVDWRU\�PHFKDQLVP�VWDUWV�DJDLQVW�SODFHQWDO�LQVXI-
¿FLHQF\��7KH�SXUSRVH�RI�UHGLVWULEXWLRQ�LV�WR�LQFUHDVH��EORRG�ÀRZ�
RI��EUDFKLRFHSKDOLF�FLUFXODWLRQ�DQG�P\RFDUGLXP��7KLV�FRQGLWLRQ�
LV� GH¿QHG� DV� EUDLQ� VSDULQJ� HIIHFW��7KH� V\VWROLF� GRZQVORSH� RI�
PLGGOH�FHUHEUDO�DUWHU\�ZDYHIRUP�LV�VPRRWKHG�VR�WKDW��ZDYHIRUP�
LV�DOPRVW�VLPLODU� WR� WKH�XPELOLFDO�DUWHU\�DW�DGYDQFHG� OHYHOV�RI�
SODFHQWDO�IDÕOXUH��'RSSOHU�LQGH[�LV�FRQVLGHUDEO\�GHFUHDVHG�ZLWK�
LQFUHDVLQJ��PHDQ�YHORFLW\������

���2QH�RI��PRVW�XVHG�SDUDPHWHUV�LQ�GRSSOHU�XOWUDVRXQG�PRQL-
WRULQJ� LV� �&35��&35� LV� FDOFXODWHG�E\�GLYLGLQJ� �PLGGOH� FHUHE-

UDO� DUWHU\� SXOVDWLOLW\� LQGH[� WR� � XPELOLFDO� DUWHU\� SXOVDWLOLW\� LQGH[�
�0&$�3,���8$�3,���7KH�OLPLW�YDOXH�RI�FHUHEURSODFHQWDO�UDWLR��,W�LV�
DFFHSWHG�WR�EH�OHVV�WKDQ��WK�SHUFHQWLOH�IRU�WKH�JHVWDWLRQDO�ZHHN�
RU�OHVV�WKDQ����������������������,W�FDQ�EH�PRUH�HDVLO\�DSSOLHG�LQ�
FOLQLFDO�SUDFWLFH�DV�D�OLPLW�RI�YDOXHV�RI���RU�������������

� � �6\VWHPDWLF� UHYLHZ�RI�VHYHQ�VWXGLHV� LQYROYLQJ������ IHWXVHV�
UHSRUWHG�WKDW�IHWXVHV�ZLWK�DEQRUPDO�&35�YDOXHV�KDYH��KLJKHU�
FHVDUHDQ� VHFWLRQ� UDWHV�� ORZHU�$3*$5� VFRUHV� � DQG� QHRQDWDO�
FRPSOLFDWLRQ� UDWHV�GXH� WR� IHWDO�GLVWUHVV� WKDQ�QRUPDO�&35�YD-

OXHV� �����*UDPPHOOLQL� HW� DO� � VKRZHG� WKDW� D�&35�YDOXH� EHORZ�
�����LV�LPSRUWDQW�IRU�IHWXVHV�ZLWK�SODFHQWDO�LQVXI¿FLHQF\������������
32572�VWXG\� FRQGXFWHG�RQ�SUHJQDQW�ZRPHQ�ZLWK� DEQRUPDO�
EUDLQ�SURWHFWLYH�HIIHFW��VKRZHG�DQ�HOHYHQ�IROG� LQFUHDVH� LQ�SH-

ULQDWDO� PRUELGLW\� FRPSDUHG� WR� WKRVH� ZLWK� DEQRUPDO� XPELOLFDO�
DUWHU\�GRSSOHU�UHVXOWV��7KH\�DOVR�REVHUYHG�DQ�LQFUHDVH�LQ��UDWH�

RI�QHRQDWDO�PRUWDOLW\�GXH�WR�DEQRUPDO�XPELOLFDO�DUWHULHV�GRSSOHU�
SDUDPHWHUV�����

� � �'RSSOHU�SDUDPHWHUV�KDYH��SURJQRVWLF�VLJQL¿FDQFH�IRU�GLDJ-

QRVLV�DQG�PDQDJHPHQW�RI�,8*5��0&$�GRSSOHU�DQG�8$�GRSSOHU�
DVVHVVPHQW�DORQH�DUH�QRW�HQRXJK�WR�HYDOXDWH�WKHVH�SDWLHQWV���
,I�HYDOXDWHG�WRJHWKHU��LWV�GLDJQRVWLF�YDOXH�ZLOO�EH�KLJKHU�LQ�GH-

WHUPLQLQJ��VHYHULW\�RI�IHWDO�K\SR[LD�DQG�SUHGLFWLQJ�QHRQDWDO�RXW-
FRPHV���)LJXHUDV�FRQGXFWHG�D�VWXG\�LQ������ZLWK�����IHWXVHV�
ZKR�KDG�� ODWH�RQVHW�GHYHORSPHQWDO�UHVWULFWLRQ���+H��REVHUYHG�
WKDW�XUJHQW�FHVDUHDQ�UHTXLUHPHQW��ORZ�XPELOLFDO�FRUG�YHQRXV�SK�
YDOXH��DQG�QHZERUQ�LQWHQVLYH�FDUH�UHTXLUHPHQW�ZHUH�KLJKHU�LQ�
IHWXVHV�ZLWK�DEQRUPDO�&35�YDOXH������

���.KDOLO�$$�FRQGXFWHG�D�VWXG\�LQ��������RQ�GHOD\HG�GHYHORS-

PHQWDO�UHVWULFWLRQ�RI��������IHWXVHV�ZLWK�DEQRUPDO�&35�YDOXHV��
������ZHHNV�����7KH\�REVHUYHG�WKDW���XUJHQW�FHVDUHDQ�QHHG��ORZ�
$SJDU�VFRUH��RSHUDWLYH�GHOLYHU\��DQG��QHZERUQ� LQWHQVLYH�FDUH�
UHTXLUHPHQW�ZHUH�KLJKHU��LQ��JURXS�ZLWK�D�&35�OHVV�WKDQ���������

���9ROOJUDII�+HLGZHLOOHU�6FKUHXUV�HW�DO��ÕQ�������WKH\�VKRZHG�WKDW��
FHUHEURSODFHQWDO�UDWLR�ZDV�PRUH�HIIHFWLYH�WKDQ�PLGGOH�FHUHEUDO�
DUWHU\�LQ�SUHGLFWLQJ�QHJDWLYH�SHULQDWDO�RXWFRPHV�DQG�QHXURGH-

YHORSPHQWDO�RXWFRPHV�ZKLFK�� LQFOXGLQJ�� ORZ�DSJDU�VFRUH�DQG�
SHULQDWDO� GHDWK� LQ� IHWXVHV�ZLWK� LQWUDXWHULQH� JURZWK� UHVWULFWLRQ��
>��@��+RZHYHU��DFFRUGLQJ�WR�WKH�QH[W�PHWD�DQDO\VLV�FRQGXFWHG��
E\�9ROOJUDII�+HLGZHLOOHU�6FKUHXUV�HW�DO�,Q��������WKH\�DUJXHG�WKDW�
PHDVXULQJ�&35�GLG�QRW�DGG�DQ\�SUHGLFWLYH�YDOXH�EH\RQG�8$�3,�
IRU�SUHGLFWLQJ�SHULQDWDO�RXWFRPHV���$OWKRXJK�WKH\�VWDWH�WKDW�WKH\�
GR�QRW�VXSSRUW� LWV�XVH�RXWVLGH�WKH�VWXG\�LQ�WKH�PHWD�DQDO\VLV��
WKH\�VXJJHVWHG�WKDW�SHUVRQDOL]HG�SUHGLFWLRQ�PRGHOV�VKRXOG�EH�
GHYHORSHG�IRU�SUHJQDQFLHV�ZKR�KDYH�KLJK�ULVN�RI�SODFHQWDO�LQ-

VXI¿FLHQF\������

��'DSKQH�0RUHWD��6DPXHO�9��*X\�'�(VOLFN��DQG�5RQDOG�%HQ]LH�
FRPSLOHG����VWXGLHV�LQ�������$QG�WKH\�PDGH�D�PHWD�DQDO\VLV�
ZLWK� ������� SDWLHQWV�ZLWK� LQWUDXWHULQH� JURZWK� UHVWULFWLRQ� �� �2I�
WKHVH����VWXGLHV������ZHUH�UHWURVSHFWLYH�����ZHUH�SURVSHFWLYH�
DQG���ZHUH�FDVH�FRQWURO�VWXGLHV��7KHLU�UHVXOWV�VKRZHG�WKDW�QH-

RQDWDO�XQLW�FDUH�DGPLVVLRQ��1,&8��� ORZ�DSJDU�VFRUH��VWLOOELUWK��
QHRQDWDO�PRUELGLW\��DQG�QHRQDWDO�GHDWK�UDWHV�FRXOG�EH�LGHQWL¿HG�
XVLQJ��&35������

���$QFD�&LREDQX��5DQMLW�$NROHNDU���(PLOLH�=LQJOHU��$UJ\UR�6\Q-

JHODNL�DQG��.\SURV�+��1LFRODLGHV�FRQGXFWHG�D�VWXG\�LQ��������
7KLV�ZDV�D�SURVSHFWLYH�REVHUYDWLRQDO�VWXG\�LQ��������SUHJQDQW�
ZRPHQ�ZLWK�VLQJOHWRQ�SUHJQDQFLHV��7KHLU� UHVXOWV�VKRZHG�WKDW�
ORZ�FHUHEURSODFHQWDO�UDWLR�������WK�SHUFHQWLOH���ZDV��DVVRFLDWHG�
ZLWK��KLJKHU�ULVN�RI�DGYHUVH�SHULQDWDO�RXWFRPH��XUJHQW�FHVDUHDQ�
UDWHV��DQG�SHULQDWDO�K\SR[LD�UDWHV�����

5(68/76',6&866,21
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/LPLWDWLRQV�RI�WKH�VWXG\��7KLV�VWXG\�LV�D�UHWURVSHFWLYH�VWXG\�DQG�
KDV� OHVV�QXPEHU�RI�SDWLHQWV�ZLWK�FHUHEURSODVHQWDO� UDWLR� ORZHU�
WKDQ����8PELOLFDO�DUWHULDO�RU�YHQRXV�FRUG�EORRG�S+�ZKLFK�JLYHV�
LQIRUPDWLRQ�DERXW�IHWDO�K\SR[LD��KDG�QRW�EHHQ�VWXGLHG�

'RSSOHU�XOWUDVRQRJUDSK\� LV� WKH�PRVW� LPSRUWDQW�PHWKRG� LQ� WKH�
GLDJQRVLV� DQG� PDQDJHPHQW� RI� IHWXVHV� ZLWK� ,8*5�� 7KH� FH-

UHEURSODFHQWDO� UDWLR�� ZKLFK� LV� RQH� RI� WKH� SDUDPHWHUV�� FDQ� EH�
H[SODLQHG�WR�FOLQLFLDQV�QRW�RQO\�LQ�IHWDO�OLIH��ÕW�DOVR�SURYLGHV�LQIRU-
PDWLRQ�DERXW�SRVWSDUWXP�IHWDO�FRPRUELG�FRQGLWLRQV�DQG�ULVNV�

��7KHUH�DUH�D�ORW�RI��FDXVHV��RI��,8*5���7KH\��FDQ�EH�IHWXV�UH-

ODWHG�RU�PRWKHU�UHODWHG�� �2OGHVW�NQRZQ�FDXVHV� WKDW� WKHUH�DUH�
FKURPRVRPDO�DQRPDOLHV���JHQHWLF�V\QGURPHV�DQG�LQIHFWLRQV���

$PRQJ�PDWHUQDO� FRQGLWLRQV� �� WKH�PRVW� FRPPRQ�DUH� FOLQLFDOO\�
UHOHYDQW� FRQGLWLRQV� VXFK� DV� DXWRLPPXQH� GLVRUGHUV�� FOLQLFDOO\�
UHOHYDQW�FRQGLWLRQV�VXFK�DV�DXWRLPPXQH�GLVRUGHUV��K\SR[HPLF�
FRQGLWLRQV���VXFK�DV�VHYHUH�DQDHPLD��FRQJHQLWDO�F\DQRWLF�KHDUW�
GLVHDVHV���FDUGLRYDVFXODU�GLVHDVHV���VXFK�DV�K\SHUWHQVLRQ��RU�
WKH�H[SRVLWLRQ�WR�HQYLURQPHQWDO�WR[LQV��������7KH�PHFKDQLVP�OH-

DGLQJ�WR��,8*5�LQYROYHV�DQ�DEQRUPDO�WRSKREODVW�LQYDVLRQ�RI�WKH�
PDWHUQDO�VSLUDO�DUWHULHV�GXULQJ�SUHJQDQF\��ZKLFK�UHVXOWV� LQ�DQ�
LQFRPSOHWH�UHPRGHOOLQJ�RI�WKHVH�YHVVHOV�DQG�LQ�WKH�SHUVLVWHQFH�
RI�D�KLJK�UHVLVWDQFH�DQG�ORZ�ÀRZ�XWHURSODFHQWDO�FLUFXODWLRQ��

ZKLFK�RQ�LWV�WXUQ�GHWHUPLQHV���LQVXI¿FLHQW�JDVHRXV�DQG�QXWULHQW�
H[FKDQJH�IRU�RSWLPDO�IHWDO��JURZWK����������7KLV�UHVXOWV�LQ�D�FDV-

FDGH�RI�HYHQWV�WKDW��LQFOXGLQJ�UHGXFHG�SODFHQWDO�SHUIXVLRQ�DQG�
LPEDODQFH�LQ�DQJLRJHQLF�IDFWRUV����VXFK�DV�UHOHDVLQJ�YDVFXODU�
HQGRWKHOLDO� JURZWK� IDFWRU� � DQG� SODFHQWDO� JURZWK� IDFWRU� ���$QG�
WKLV�VLWXDWLRQ�PD\� OHDG� WR�SODFHQWD�PHGLDWHG�FRPSOLFDWLRQV�RI�
SUHJQDQF\� VXFK� DV� ,8*5�� SUHHFODPSVLD�� SODFHQWDO� DEUXSWLRQ�
DQG�ODWH�SUHJQDQF\�ORVV���������������

���7KH�PDQDJHPHQW�RI��,8*5�LV�EDVHG�RQ�WKH�SURORQJDWLRQ�RI�
SUHJQDQF\�ORQJ�HQRXJK�IRU�IHWDO�RUJDQV�WR�PDWXUH�ZKLOH�DYRL-
GLQJ�LUUHYHUVLEOH�IHWXV�VXIIHUDQFH������������,I�ZH�KDYH�WR�WDON�

DERXW�SKDUPDFRORJLFDO�PDQDJHPHQW� IRU�SUHYHQWLRQ�RI� � ,8*5���
PRVW� JXLGHOLQHV� UHFRPPHQG� WUHDWPHQW� ZLWK� ORZ�GRVH� DVSLULQ��
�3UHIHUUHG�XS�WR����ZHHNV�RI�SUHJQDQF\��������$OWKRXJK�WKLV�

DSSURDFK�LV�QRW�XQLYHUVDOO\�DFFHSWHG���������7KH�XVH�RI�KHSD-

ULQ�LV�DOVR�FRQWURYHUVLDO��7KH�&DQDGLDQ�JXLGHOLQH�UHFRPPHQGV�
WKDW�KHSDULQ�VKRXOG�EH�RIIHUHG�LQ�VHOHFWHG�ZRPHQ�����������

$OWKRXJK� UHFHQW� HYLGHQFH� VKRZV� WKDW� HQR[DSDULQ� LV� QRW� HIIH-

FWLYH� LQ�SUHYHQWLQJ� � ,8*5�,W� LV� UHFRPPHQGHG� IRU�ZRPHQ�ZLWK�
SUH�H[LVWLQJ�VHYHUH�RU�HDUO\�RQVHW�,8)*5�RU�WURPERSKLOLD��

��������� �)XUWKHUPRUH��VHYHUDO� �RWKHU� �HQFRXUDJLQJ�� WKHUDSLHV�
DUH��XQGHU�LQYHVWLJDWLRQ�

���&HUHEURSODFHQWDO�UDWLR�XVHG�E\��FOLQLFLDQV�LQ��LQWUDXWHULQH�SH-

ULRG�� RQH� RI� �PRVW� LPSRUWDQW� SDUDPHWHUV� RI� � GRSSOHU� XOWUDVR-

QRJUDSK\�LQ�GLDJQRVLV�DQG�PDQDJHPHQW�RI�IHWXVHV�ZLWK�,8*5��
$QG�DOVR�LW�JLYHV�LQIRUPDWLRQ�DERXW�SRVWSDUWXP�IHWDO�FRPRUELG�
FRQGLWLRQV��0\� UHVXOWV�VKRZHG� WKDW� WKH�FHUHEURSODFHQWDO� UDWLR�
FRXOG�EH�D�JRRG�SUHGLFWLYH�WRRO��IRU�QHRQDWDO�RXWFRPHV�LQ�SUHJ-

QDQF\�ZLWK�,8*5�

��&HUHEURSODFHQWDO�UDWLR�KDV�DQ�LPSRUWDQW�SODFH�LQ�WKH�IROORZ�XS�
DQG� GHOLYHU\� RI� WKH� IHWXV�� HVSHFLDOO\� LQ� WKH� PDQDJHPHQW� RI�
ODWH�RQVHW� ,8*5��)HWXVHV�ZKR� IRXQG�&35�YDOXH� OHVV� WKDQ����
KDYH�ORZ��VW�DQG��WK�PLQXWH�ELUWK�$SJDUV�VFRUHV��$SJDUV�VFRUHV�
DUH�PRUH�OLNHO\�WR�EH�OHVV�WKDQ����$QG�QHRQDWDO�LQWHQVLYH�FDUH�
QHHGV�DQG�FRPRUELG�FRQGLWLRQV�DUH�PRUH�LV�NQRZQ�WR�EH�

���7KHVH�UHVXOWV�KDYH�LPSOLFDWLRQV�IRU�PRQLWRULQJ�SUHJQDQFLHV�DW�
ULVN���:H�DLP�WR�H[SUHVV�UHGXFHG�HYLGHQFH�RI�GDQJHU�ELDV���7KH�
JURXS�ZKLFK�&35�UDWH�ZDV�EHORZ���KDV�QHJDWLYH�IHWDO��UHVXOWV�
FRPSDUHG�WR� WKH�RWKHU�JURXS��:H�FDQ�XVH�&35�DV�D�GRSSOHU�
SDUDPHWHU�WR�SUHGLFW�IHWDO�SURJQRVLV��LI�ZH�ZDQW�IHWDO�RXWFRPHV�
WR�EH�HYHQ�PRUH�XQIDYRUDEOH��&RQÀLFW�RI�,QWHUHVW��7KH�DXWKRUV�
GHFODUHG�QR�FRQÀLFW�RI�LQWHUHVW�

��� %DGDZL�1��.XULQF]XN�--��.HRJK�-0��HW�DO�$QWHSDUWXP�
ULVN�IDFWRUV�IRU�QHZERUQ�HQFHSKDORSDWK\��WKH�:HVWHUQ�$XVWUDOL-
DQ�FDVH�FRQWURO�VWXG\��%0-������������������

��� 8QWHUVFKHLGHU� -�� 'DO\� 6�� *HDU\� 03�� .HQQHOO\� 00��
0F$XOLIIH� )0�� 2¶'RQRJKXH� .�� +XQWHU�$�� 0RUULVRQ� --�� %XUNH�
*��'LFNHU�3��7XOO\�(&��0DORQH�)'��2SWLPL]LQJ�WKH�GH¿QLWLRQ�RI�
LQWUDXWHULQH�JURZWK�UHVWULFWLRQ�±�UHVXOWV�RI�WKH�PXOWLFHQWHU�SURV-

SHFWLYH�32572�6WXG\��$P�-�2EVWHW�*\QHFRO�����������������
H�±�

��� %DVFKDW�$$� YH�*DODQ�+,� ������� ,QWUDXWHULQH�*URZWK�
5HVWULFWLRQ��,Q��*DEEH�6*��HGV���2EVWHWULFV��1RUPDO�DQG�3URE-

OHP�3UHJQDQFLHV��6HYHQWK�(GLWLRQ��3KLODGHOSKLD��3$���(OVHYLHU��
&KDSWHU�����SS���������

��� *RUGLMQ�6-�� %HXQH� ,0��7KLODJDQDWKDQ�%�� HW� DO��&RQ-

VHQVXV�GH¿QLWLRQ�RI�IHWDO�JURZWK�UHVWULFWLRQ��D�'HOSKL�SURFHGXUH��
8OWUDVRXQG�2EVWHW�*\QHFRO����������������������GRL���������
XRJ������´

��� %HUNOH\� (�� &KDXKDQ� 63��$EXKDPDG�$�� 'RSSOHU� DV-

VHVVPHQW�RI� WKH� IHWXV�ZLWK� LQWUDXWHULQH�JURZWK�UHVWULFWLRQ��6R-

FLHW\�IRU�0DWHUQDO�)HWDO�0HGLFLQH�3XEOLFDWLRQV�&RPPLWWHH��$P�

5(68/76

5(68/76

',6&866,21

5()(5(1&(6
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-�2EVWHW�*\QHFRO��������������

��� *DEEH�6*��)UHHPDQ�5'��*RHEHOVPDQQ�8��2EVWHWULFV�
1RUPDO�DQG�3UREOHP�3UHJQDQFLHV��6HYHQWK�(GLWLRQ��3KLODGHOS-

KLD��3$���(OVHYLHU��&KDSWHU�����SS����

��� +DGORFN�)3��+DUULVW�5%��6KDUPDQ�56��'HWHU5/��3DUN�
6.��(VWLPDWLRQ�RI�IHWDO�ZHLJKW�ZLWK�WKH�XVH�RI�KHDG��ERG\��DQG�
IHPXU�PHDVXUHPHQWV±D�SURVSHFWLYH�VWXG\��$P�-�2EVWHW�*\QH-

FRO�����������������

��� 6FKHUMRQ�6$��6PROGHUV�'H+DDV�+��.RN�-+��=RQGHU-
YDQ�+$��7KH�³EUDLQ�VSDULQJ´�HIIHFW��$QWHQDWDO�FHUHEUDO�'RSSOHU�
¿QGLQJV� LQ� UHODWLRQ� WR�QHXURORJLF�RXWFRPH� LQ� YHU\�SUHWHUP� LQ-

IDQWV��$P�-�2EVWHW�*\QHFRO�������������������

��� *UDPHOOLQL�'��)ROOL�0&��5DERQL�6��9DGRUD�(��0HULDOGL�
$��&HUHEUDO�XPELOLFDO�'RSSOHU� UDWLR� DV� D� SUHGLFWRU� RI� DGYHUVH�
SHULQDWDO�RXWFRPH��2EVWHW�*\QHFRO����������������

���� $FKDU\D�*��:LOVJDDUG�7�� %HUQVWHQ�*.5�� HW� DO��� 5H-

IHUHQFHV� UDQJHV� IRU� VHULDO� PHDVXUHPHQWV� RI� XPELOLFDO� DUWHU\�
'RSSOHU�LQGLFHV�LQ�WKH�VHFRQG�KDOI�RI�SUHJQDQF\��$P�-�2EVWHW�
*\QHFRO�������������

���� 8QWHUVFKHLGHU� -�� 'DO\� 6�� *HDU\� 03� YH� DUN� �������
2SWLPL]LQJ� WKH�GH¿QLWLRQ�RI� LQWUDXWHULQH�JURZWK� UHVWULFWLRQ�� WKH�
PXOWLFHQWHU�SURVSHFWLYH�32572�6WXG\��$P�-�2EVWHW�*\QHFRO��
��������H����

���� )LJXHUDV�)��6DYFKHY�6��7ULXQIR�6��&URYHWWR�)��*UDWD-

FRV�(��$Q�LQWHJUDWHG�PRGHO�ZLWK�FODVVL¿FDWLRQ�FULWHULD�WR�SUHGLFW�
VPDOO�IRUJHVWDWLRQDO�� DJH� IHWXVHV� DW� ULVN� RI� DGYHUVH� SHULQDWDO�
RXWFRPH��8OWUDVRXQG�2EVWHW�*\QHFRO���������������

���� .KDOLO�$$�� 0RUDOHV�5RVHOOR� -�� 0RUODQGR� 0�� HW� DO�� ,V�
IHWDO� FHUHEURSODFHQWDO� UDWLR�DQ� LQGHSHQGHQW�SUHGLFWRU�RI� LQWUD-

SDUWXP� IHWDO�FRPSURPLVH�DQG�QHRQDWDO�XQLW�DGPLVVLRQ"�$P�-�
2EVWHW�*\QHFRO�������������H�����

���� 9ROOJUDII�+HLGZHLOOHU�6FKUHXUV�&$��GH�%RHU�0$��+H\-

PDQV�0:�� 6FKRRQPDGH� /-�� %RVVX\W� 300��0RO� %:-�� HW� DO��
3URJQRVWLF�DFFXUDF\�RI�FHUHEURSODFHQWDO� UDWLR�DQG�PLGGOH�FH-

UHEUDO� DUWHU\�'RSSOHU� IRU� DGYHUVH� SHULQDWDO� RXWFRPHV�� D� V\V-

WHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��8OWUDVRXQG�2EVWHW�*\QHFRO�
����

���� 9ROOJUDII�+HLGZHLOOHU�6FKUHXUV��D�,5�YDQ�2VFK��D�0:�
+H\PDQV�E�:�*DQ]HYRRUW�F�/-�6FKRRQPDGH�G�&-�%D[�F�%:-�
0RO�H�&-0�GH�*URRW��D�300�%RVVX\W�I�0$�GH�%RHU&HUHEURSOD-

FHQWDO�UDWLR�LQ�SUHGLFWLQJ�DGYHUVH�SHULQDWDO�RXWFRPH��D�PHWD�D-

QDO\VLV�RI�LQGLYLGXDO�SDUWLFLSDQW�GDWD�%-2*�����

���� 'DSKQH�0RUHWD��6DPXHO�9��*X\�'�(VOLFN��5RQDOG�%HQ-

]LH��5H�HYDOXDWLQJ�WKH�UROH�RI�FHUHEURSODFHQWDO�UDWLR�LQ�SUHGLF-

WLQJ�DGYHUVH�SHULQDWDO�RXWFRPH��(XURSHDQ�-RXUQDO�RI�2EVWHWULFV�
	�*\QHFRORJ\�DQG�5HSURGXFWLYH�%LRORJ\����-XQH�������

���� $��&ÕREDQX���$�:UÕJKW����$��6\QJHODNÕ���'�:UÕJKW���5��
$NROHNDU� �� DQG�.�+�1ÕFRODÕGHV� µV� )HWDO�0HGLFLQH�)RXQGDWLRQ�
UHIHUHQFH�UDQJHV�IRU�XPELOLFDO�DUWHU\�DQG�PLGGOH�FHUHEUDO�DUWHU\�
SXOVDWLOLW\�LQGH[�DQG�FHUHEURSODFHQWDO�UDWLR

���� $OHVVDQGUD�%HWWLRO���1LFFROz�/RPEDUGL���*LDGD�&UHV-

FLROL���/DXUD�$YDJOLDQR���$OHVVDQGUR�0XJHOOL���&ODXGLD�5DYDO-
GL�����$OIUHGR�9DQQDFFL�����3KDUPDFRORJLFDO�LQWHUYHQWLRQV�IRU�WKH�
SUHYHQWLRQ�RI�IHWDO�JURZWK�UHVWULFWLRQ��SURWRFRO�IRU�D�V\VWHPDWLF�
UHYLHZ�DQG�QHWZRUN�PHWD�DQDO\VLV

���� %URVHQV� --�� 3LMQHQERUJ� 5�� %URVHQV� ,$�� 7KH� P\R-

PHWULDO� MXQFWLRQDO�]RQH�VSLUDO�DUWHULHV�LQ�QRUPDO�DQG�DEQRUPDO�
SUHJQDQFLHV��D� UHYLHZ�RI� WKH� OLWHUDWXUH��$P�-�2EVWHW�*\QHFRO�
�������������±��

���� /HYLQH�5-��/DP�&��4LDQ�&��HW�DO��6ROXEOH�HQGRJOLQ�DQG�
RWKHU�FLUFXODWLQJ�DQWLDQJLRJHQLF�IDFWRUV�LQ�SUHHFODPSVLD��1�(QJO�
-�0HG�������������±�����

���� /\DOO�)��5REVRQ�6&��%XOPHU�-1��6SLUDO�DUWHU\�UHPRGH-

OLQJ�DQG�WURSKREODVW�LQYDVLRQ�LQ�SUHHFODPSVLD�DQG�IHWDO�JURZWK�
UHVWULFWLRQ�� UHODWLRQVKLS� WR� FOLQLFDO� RXWFRPH�� +\SHUWHQVLRQ�
������������±��

���� 6DNDPRWR� 0�� 2VDWR� .�� .XER� 0�� HW� DO�� (DUO\�RQVHW�
IHWDO� JURZWK� UHVWULFWLRQ� WUHDWHG� ZLWK� WKH� ORQJ�DFWLQJ� SKRVSKR-

GLHVWHUDVH���LQKLELWRU�WDGDOD¿O��D�FDVH�UHSRUW��-�0HG�&DVH�5HS�
�����������

���� � /DXVPDQ� $�� .LQJGRP� -�� 0DWHUQDO� )HWDO� 0HGLFLQH�
&RPPLWWHH�� ,QWUDXWHULQH�JURZWK� UHVWULFWLRQ��VFUHHQLQJ��GLDJQR-

VLV��DQG�PDQDJHPHQW��-�2EVWHW�*\QDHFRO�&DQ������������±�

���� $&2*��$&2*�&RPPLWWHH�2SLQLRQ�1R�������/RZ�'RVH�
$VSLULQ�8VH�'XULQJ�3UHJQDQF\��2EVWHW�*\QHFRO����������H��±
���

���� 5RGJHU�0$��*ULV�-&��GH�9ULHV�-,3��HW�DO��/RZ�PROHFX-

ODU�ZHLJKW�KHSDULQ�DQG�UHFXUUHQW�SODFHQWD�PHGLDWHG�SUHJQDQF\�
FRPSOLFDWLRQV��D�PHWD�DQDO\VLV�RI� LQGLYLGXDO�SDWLHQW�GDWD� IURP�
UDQGRPLVHG�FRQWUROOHG�WULDOV��/DQFHW��������������±��

���� $��&ÕREDQX���$�:UÕJKW����$��6\QJHODNÕ���'�:UÕJKW���5��
$NROHNDU� �� DQG�.�+�1ÕFRODÕGHV� µV� )HWDO�0HGLFLQH�)RXQGDWLRQ�
UHIHUHQFH�UDQJHV�IRU�XPELOLFDO�DUWHU\�DQG�PLGGOH�FHUHEUDO�DUWHU\�
SXOVDWLOLW\�LQGH[�DQG�FHUHEURSODFHQWDO�UDWLR
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(ULġNLQ�*HEHOHUGH�%DNóODQ�1¸WURߔO�/HQIRVLW�2UDQó��3ODWHOHW�/HQIRVLW�2UDQó�YH�+HPRJORELQ�'HáHUOHULQLQ�
'RáXP�$áóUOóáó�LOH�òOLġNLVL�YH�%X�6RQX©ODUóQ�$G¸OHVDQ�*HEHOHU�LOH�.DUġóODġWóUóOPDVó

İLKNUR SAYAR  1

TUNCAY KÜÇÜKÖZKAN 4

ALİCAN SAPMAZ  3

ECE YİĞİT   2

ELİF YILMAZ  4

Orcid ID:0000-0001-8447-9116

Orcid ID:0000-0003-4280-3883

Orcid ID:0000-0003-3812-3455
Orcid ID:0000-0002-8293-3554

Orcid ID:0000-0001-5107-6492

1 İstanbul Medipol Üniversitesi, Tıp Fakültesi, Kadın Hastalıkları ve Doğum Kliniği, İstanbul
1 İstanbul Medipol Üniversitesi, Tıp Fakültesi, İç Hastalıkları Kliniği, İstanbul
1 Özel DiyarLife Hastanesi, Kadın Hastalıkları ve Doğum Kliniği, Diyarbakır
1 SBÜ Ankara Dr.Sami Ulus Kadın Doğum, Çocuk Sağlığı ve Hastalıkları Eğitim ve Araştırma Hastanesi, 
Kadın Hastalıkları ve Doğum Kliniği, Ankara

ÖZ

$PDo��$G|OHVDQ� YH�HULúNLQ� JHEHOHUGH�KHPRJORELQ�� Q|WUR¿O�OHQIRVLW� RUDQÕ�� SODWHOHW�
OHQIRVLW�RUDQÕ�GH÷HUOHULQLQ�IHWDO�GR÷XP�D÷ÕUOÕ÷Õ�LOH�RODQ�LOLúNLVLQLQ�GH÷HUOHQGLULOPHVL�YH�
KHU�LNL�JUXEXQ�ELUELUL�LOH�NDUúÕODúWÕUÕODUDN�DQQH�\DúÕQÕQ�EX�GH÷HUOHU��]HULQH�HWNLVLQLQ�
DUDúWÕUÕOPDVÕGÕU�

*HUHo�YH�<|QWHP��dDOÕúPD\D�NOLQL÷LPL]GH�GR÷XP�\DSPÕú��FDQOÕ��WHNLO�JHEHOL÷L�RODQ�
DG|OHVDQ� YH� HULúNLQ� KDVWDODU� GDKLO� HGLOPLúWLU�� 'RV\DODUÕQGDQ� VRV\RGHPRJUD¿N� YH�
REVWHWULN�ELOJLOHULQH�YH� LNLQFL� WULPHVWHUD�DLW�KHPRJUDP�SDUDPHWUHOHULQH�XODúÕOPÕúWÕU��
)HWDO�GR÷XP�D÷ÕUOÕ÷Õ��KHPRJORELQ��Q|WUR¿O��OHQIRVLW��SODWHOHW�GH÷HUOHUL�ND\GHGLOPLú�YH�
Q|WUR¿O�OHQIRVLW��SODWHOHW�OHQIRVLW�RUDQODUÕ�KHVDSODQPÕúWÕU��%X�GH÷HUOHULQ�DG|OHVDQ�YH�
HULúNLQ�JHEHOHUGHNL�GXUXPX�YH�IHWDO�D÷ÕUOÕN�LOH�RODQ�LOLúNLVL�GH÷HUOHQGLULOPLúWLU��

%XOJXODU��(ULúNLQ�JUXSWD�IHWDO�GR÷XP�D÷ÕUOÕ÷Õ�YH�KHPRJORELQ�GH÷HUOHUL�DG|OHVDQ�JUXED�
J|UH�DQODPOÕ�G�]H\GH�GDKD�\�NVHN��Q|WUR¿O�SODWHOHW�YH�Q|WUR¿O�OHQIRVLW�GH÷HUOHUL�LVH�
DQODPOÕ�G�]H\GH�G�ú�N�EXOXQPXúWXU�� øNL�JUXS�DUDVÕQGD� OHQIRVLW�YH�SODWHOHW�OHQIRVLW�
GH÷HUOHUL�DoÕVÕQGDQ�DQODPOÕ�ELU�IDUN�WHVSLW�HGLOPHPLúWLU��*HEHOHULQ�\Dú�JUXSODUÕQD�J|UH�
IHWDO�D÷ÕUOÕN�YH�NDQ�SDUDPHWUHOHUL� LOLúNLVL� LQFHOHQGL÷LQGH�KHU� LNL�JUXSWD�GD�JHEHOHULQ�
KHPRJORELQ�GH÷HUL�DUWWÕNoD�IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�YH�Q|WUR¿O��SODWHOHW��Q|WUR¿O�OHQIRVLW��
SODWHOHW�OHQIRVLW�GH÷HUOHUL�DUWWÕNoD�IHWDO�D÷ÕUOÕ÷ÕQ�D]DOGÕ÷Õ�J|U�OP�úW�U��/HQIRVLW�GH÷HU-
OHUL\OH�IHWDO�D÷ÕUOÕN�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�VDSWDQPDPÕúWÕU��

6RQXo��$G|OHVDQ� JHEHOHU� DQHPL�� G�ú�N� GR÷XP� D÷ÕUOÕ÷Õ� JLEL� REVWHWULN� NRPSOLNDV-
\RQODU�DoÕVÕQGDQ�GDKD�\�NVHN�ULVN�DOWÕQGDGÕU��7�P�\Dú�JUXSODUÕQGD�DQHPLQLQ�HUNHQ�
WDQÕVÕ�YH�WHGDYLVL�IHWDO�JHOLúLP�DoÕVÕQGDQ�|QHPOLGLU��0DWHUQDO�LQÀDPDV\RQ�IHWDO�JH-
OLúLPL� ROXPVX]�HWNLOHPHNWHGLU��1|WUR¿O�OHQIRVLW� RUDQÕ� YH�SODWHOHW�OHQIRVLW� RUDQÕ� LQÀD-
PDV\RQXQ�HUNHQ�WHVSLW�YH�WHGDYLVLQH�GROD\ÕVÕ�LOH�NRPSOLNDV\RQODUÕQ�HQJHOOHQPHVLQH�
\DUGÕPFÕ�RODELOHFHN�PDUNHUODUGÕU�

$QDKWDU�.HOLPHOHU��$G|OHVDQ�� JHEHOLN�� LQÀDPDV\RQ�� Q|WUR¿O� OHQIRVLW� RUDQÕ�� SODWHOHW�
OHQIRVLW�RUDQÕ�

$%675$&7

2EMHFWLYH�� ,W� LV�DLPHG� WR�HYDOXDWH� WKH� UDWLRV�RI�KHPRJORELQ��QHXWURSKLO�O\PSKRF\WH�
UDWLR��SODWHOHW�O\PSKRF\WH� UDWLR�YDOXHV�ZLWK� IHWDO�ELUWK� LQ�DGROHVFHQWV�DQG�SUHJQDQW�
ZRPHQ�DQG�WKHVH�YDOXHV�RI�PDWHUQDO�DJH�FRPSDUDEOH�WR�LWV�WZR�FODVVHV�

0DWHULDOV�$QG�0HWKRGV��$GROHVFHQW�DQG�DGXOW�SDWLHQWV�ZLWK�OLYH��VLQJOHWRQ�SUHJQDQF\�
ZKR�JDYH�ELUWK�LQ�RXU�FOLQLF�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��6RFLRGHPRJUDSKLF�DQG�REVWHW-
ULF�LQIRUPDWLRQ�DQG�VHFRQG�WULPHVWHU�KHPRJUDP�SDUDPHWHUV�ZHUH�REWDLQHG�IURP�WKHLU�
¿OHV��)HWDO�ELUWK�ZHLJKW��KHPRJORELQ��QHXWURSKLO��O\PSKRF\WH�DQG�SODWHOHW�YDOXHV�ZHUH�
UHFRUGHG�DQG�QHXWURSKLO�O\PSKRF\WH��SODWHOHW�O\PSKRF\WH�UDWLRV�ZHUH�FDOFXODWHG��7KH�
VWDWXV�RI�WKHVH�YDOXHV�LQ�DGROHVFHQW�DQG�DGXOW�SUHJQDQW�ZRPHQ�DQG�WKHLU�UHODWLRQVKLS�
ZLWK�IHWDO�ZHLJKW�ZHUH�HYDOXDWHG�

5HVXOWV��)HWDO�ELUWK�ZHLJKW�DQG�KHPRJORELQ�YDOXHV�ZHUH�IRXQG�WR�EH�VLJQL¿FDQWO\�KL-
JKHU�LQ�WKH�DGXOW�JURXS�FRPSDUHG�WR�WKH�DGROHVFHQW�JURXS��ZKLOH�QHXWURSKLO�SODWHOHW�
DQG�QHXWURSKLO�O\PSKRF\WH�YDOXHV�ZHUH�IRXQG�WR�EH�VLJQL¿FDQWO\�ORZHU��7KHUH�ZDV�QR�
VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�WZR�JURXSV�LQ�WHUPV�RI�O\PSKRF\WH�DQG�SODWHOHW�O\-
PSKRF\WH�YDOXHV��:KHQ�WKH�UHODWLRQVKLS�EHWZHHQ�IHWDO�ZHLJKW�DQG�EORRG�SDUDPHWHUV�
DFFRUGLQJ�WR�WKH�DJH�JURXSV�RI�WKH�SUHJQDQW�ZRPHQ�ZDV�H[DPLQHG��LW�ZDV�REVHUYHG�
WKDW�DV�WKH�KHPRJORELQ�YDOXH�RI�WKH�SUHJQDQW�ZRPHQ�LQFUHDVHG��IHWDO�ZHLJKW�LQFUH-
DVHG�DQG�DV�WKH�QHXWURSKLO��SODWHOHW��QHXWURSKLO�O\PSKRF\WH��DQG�SODWHOHW�O\PSKRF\WH�
YDOXHV�LQFUHDVHG��IHWDO�ZHLJKW�GHFUHDVHG�LQ�ERWK�JURXSV��1R�VLJQL¿FDQW�FRUUHODWLRQ�
ZDV�IRXQG�EHWZHHQ�O\PSKRF\WH�YDOXHV�DQG�IHWDO�ZHLJKW�

&RQFOXVLRQ��$GROHVFHQW�SUHJQDQW�ZRPHQ�DUH�DW�KLJKHU�ULVN�IRU�REVWHWULF�FRPSOLFDWL-
RQV�VXFK�DV�DQHPLD�DQG�ORZ�ELUWK�ZHLJKW��(DUO\�GLDJQRVLV�DQG�WUHDWPHQW�RI�DQHPLD�LQ�
DOO�DJH�JURXSV�LV�LPSRUWDQW�IRU�IHWDO�GHYHORSPHQW��0DWHUQDO�LQÀDPPDWLRQ�QHJDWLYHO\�
DIIHFWV�IHWDO�GHYHORSPHQW��1HXWURSKLO�O\PSKRF\WH�UDWLR�DQG�SODWHOHW�O\PSKRF\WH�UDWLR�
DUH�PDUNHUV�WKDW�FDQ�KHOS�LQ�WKH�HDUO\�GHWHFWLRQ�DQG�WUHDWPHQW�RI�LQÀDPPDWLRQ�DQG�
WKXV�SUHYHQW�FRPSOLFDWLRQV�

.H\ZRUGV��$GROHVFHQW��SUHJQDQF\��LQÀDPPDWLRQ��QHXWURSKLO�O\PSKRF\WH�UDWLR��SODWH-
OHW�O\PSKRF\WH�UDWLR�

6RUXPOX�<D]DU��&RUUHVSRQGLQJ�$XWKRU��(FH�<øöø7
$GUHV�0HGLSRO�hQLYHUVLWHVL��3HQGLN�+DVWDQHVL�%DKoHOLHYOHU�PDKDOOHVL��$GQDQ�0HQGHUHV�%XOYDUÕ��3HQGLN���øVWDQEXO
(�PDLO�HFH\LJLW#PHGLSRO�HGX�WU

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH
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*(5(d�9(�<g17(0

*ø5øù

%8/*8/$5

3HULQDWDO�PRUELGLWH�YH�PRUWDOLWH\L�HWNLOH\HQ�IDNW|UOHULQ�HQ�|QHP-
OLOHULQGHQ� ELUL� IHWDO� GR÷XP� D÷ÕUOÕ÷ÕGÕU�� )HW�V�Q� GR÷XP� D÷ÕUOÕ÷Õ�
ELUoRN�PDWHUQDO��IHWDO�YH�SODVHQWDO�SDUDPHWUHOHUGHQ�HWNLOHQPHN-
WHGLU��(UNHQ�DQQH�\DúÕ������\Dú��IHWDO�D÷ÕUOÕN��]HULQGH�|QHPOL�HW-
NLVL�ROGX÷X�ELOLQHQ�IDNW|UOHUGLU������$G|OHVDQ�WHULPL�oRFXNOXNWDQ�
HULúNLQOL÷H� JHoLú� DQODPÕQD� JHOPHNWH� YH�'�Q\D�6D÷OÕN�gUJ�W��
�'6g�� WDUDIÕQGDQ�������\DúODU�DUDVÕ�RODUDN� WDQÕPODQPDNWDGÕU�
����� hONHPL]GH� DG|OHVDQ� JHEHOLN� RUDQÕ����¶GÕU�� +HP� JHEHOLN�
YH�GR÷XP�NRPSOLNDV\RQODUÕQÕQ�DG|OHVDQ�\Dú�JUXEXQGD�HQ�VÕN�
LNLQFL�|O�P�QHGHQLQL�ROXúWXUPDVÕ�KHP�GH�EX�\Dú�JUXEX�DQQHOHU-
GHQ�GR÷DQ�EHEHNOHULQ�GDKD�LOHUL�\Dú�JUXEX�DQQHOHUGHQ�GR÷DQ�
EHEHNOHUH�RUDQOD�GDKD�\�NVHN�|O�P�ULVNL� WDúÕPDODUÕ�QHGHQL\OH�
DG|OHVDQ�JHEHOLNOHU�KDOHQ�W�P�G�Q\DGD�|QHPOL�ELU�KDON�VD÷OÕ÷Õ�
VRUXQX� RODUDN� J|]H� oDUSPDNWDGÕU� ������� )HWDO� GR÷XP� D÷ÕUOÕ÷Õ�
�]HULQGH�|QHPOL�HWNLVL�RODQ� IDNW|UOHUGHQ�ELUL�GH�PDWHUQDO�DQH-
PLGLU��*HEHOLNWH�PDWHUQDO�DQHPLQLQ�LQWUDXWHULQ�JHOLúPH�JHULOL÷L��
SUHWHUP�GR÷XP��G�ú�N�GR÷XP�D÷ÕUOÕ÷Õ�JLEL�IHWDO�NRPSOLNDV\RQODU�
LOH�LOLúNLOL�RODELOHFH÷L�ELOLQPHNWHGLU��������������)HWDO�JHOLúLPL�HW-
NLOH\HQ�ELU�GL÷HU�|QHPOL�IDNW|U�PDWHUQDO�LQÀDPDV\RQGXU��7URP-
ER]�� LQÀDPDV\RQ� YH� DWHURMHQH]� ELUELUOHUL\OH� \DNÕQGDQ� LOLúNLOL�
SDWR¿]\RORMLN�PHNDQL]PDODUGÕU��3ODWHOHWOHU�YH�O|NRVLWOHU�EX�PH-
NDQL]PDODUGD�URO�DODQ�DQD�K�FUHVHO�HOHPHQWOHUGLU��6RQ�\ÕOODUGD�
Q|WUR¿O�OHQIRVLW�RUDQÕ��1/2��YH�SODWHOHW�OHQIRVLW�RUDQÕ��3/2��VX-
ENOLQLN�LQÀDPDV\RQXQ�J�oO��EHOLUWHoOHUL�RODUDN�|QH�V�U�OP�úW�U�
������dDOÕúPDPÕ]ÕQ�DPDFÕ�DG|OHVDQ�YH�HULúNLQ�JHEHOHUGH�1/2��
3/2�YH�+JE�GH÷HUOHULQLQ�IHWDO�GR÷XP�D÷ÕUOÕ÷Õ�LOH�RODQ�LOLúNLVLQLQ�
GH÷HUOHQGLULOPHVL� YH� KHU� LNL� JUXEXQ� ELUELUL� LOH� NDUúÕODúWÕUÕODUDN�
DQQH�\DúÕQÕQ�EX�GH÷HUOHU��]HULQH�HWNLVLQLQ�DUDúWÕUÕOPDVÕGÕU�

$UDúWÕUPD\D�2FDN� �����+D]LUDQ� ����� WDULKOHUL� DUDVÕQGD�;;;�
+DVWDQHVL� .DGÕQ� +DVWDOÕNODUÕ� YH� 'R÷XP� E|O�P�QGH� GR÷XP�
\DSPÕú� RODQ�DG|OHVDQ� YH�HULúNLQ� JHEHOHU� GDKLO� HGLOPLúWLU��dD-
OÕúPD\D� GDKLO� HGLOPH� NULWHUOHUL� JHEHOLN� \DúÕQÕQ� ��� KDIWD� YH�
�]HULQGH�ROPDVÕ��FDQOÕ�YH� WHNLO�JHEHOLN�ROPDVÕ�� IHWDO�NRQMHQLWDO�
PDOIRUPDV\RQ� ROPDPDVÕ�� NURQLN�VLVWHPLN� KDVWDOÕN� �'LDEHWHV�
PHOOLWXV� �'0��� DNXW� YH\D� NURQLN� E|EUHN� KDVWDOÕ÷Õ�� DNXW� YH\D�
NURQLN�NDUDFL÷HU�KDVWDOÕ÷Õ��KLSRWLURLGL� YH�KLSHUWURGL��ROPDPDVÕ��
REVWHWULN� NRPSOLNDV\RQ� �JHVWDV\RQHO� GL\DEHW�� SUHHNODPSVL��
ROLJRDPQL\R]�� SROLDPQL\R]�� ROPDPDVÕ� RODUDN� EHOLUOHQPLúWLU��
$UDúWÕUPD� KDVWDODUÕQ� DUúLYGH� \HU� DODQ� GRV\DODUÕ� LQFHOHQHUHN�
HOGH� HGLOHQ� ELOJLOHULQ� DQDOL]� HGLOPHVLQH� GD\DQDQ� UHWURVSHNWLI�
ELU� oDOÕúPD�RODUDN� GL]D\Q�HGLOPLúWLU��+DVWDODUÕQ� GRV\DODUÕQGDQ�

VRV\RGHPRJUD¿N�YH�REVWHWULN�ELOJLOHUL�ND\GHGLOPLúWLU��'R÷XP�LOH�
LOJLOL�YHULOHUH�GR÷XP�ND\ÕWODUÕQGDQ�XODúÕOPÕúWÕU�� øNLQFL�WULPHVWHUD�
���������JHEHOLN�KDIWDODUÕQD��DLW�1/2��3/2�YH�+JE�GH÷HUOHULQH�
GRV\DODUÕQGD� ND\ÕWOÕ� RODQ� YH�KDVWDQHPL]GH�|Oo�OP�ú�RODQ�KH-
PRJUDPODUÕQGDQ�XODúÕOPÕúWÕU��+DVWDQHPL]GH�KHPRJUDP�|Oo�P��
%(&.0$1�&28/7(5� /+� ���� NDQ� VD\ÕP� FLKD]Õ� NXOODQÕODUDN�
K�FUH� VD\ÕPÕ� \|QWHPL� LOH� \DSÕOPDNWDGÕU�� $UDúWÕUPD� LoLQ� (WLN�
.XUXO�2QD\Õ��;;;�+DVWDQHVL�NXUXOXQGDQ�DOÕQPÕúWÕU��(WLN�.XUXO�
2QD\�.RGX�������.$(.������������5HWURVSHNWLI�RODUDN�GRV\D�
YH�SDUDPHWUHOHULQ�WDUDQPDVÕ�DúDPDVÕQGD�+HOVLQNL�HWLN�NRQXODU�
ELOGLUJHVLQLQ�úDUWODUÕQD�X\XOPXúWXU�� øVWDWLVWLNVHO�DQDOL]OHU�6366�
�,%0�6366�6WDWLVWLFV�����DGOÕ�SDNHW�SURJUDP�NXOODQÕODUDN�\DSÕO-
PÕúWÕU��%XOJXODUÕQ�\RUXPODQPDVÕQGD�IUHNDQV�WDEORODUÕ�YH�WDQÕP-
OD\ÕFÕ� LVWDWLVWLNOHU�NXOODQÕOPÕúWÕU��1RUPDO�GD÷ÕOÕPD�X\JXQ�|Oo�P�
GH÷HUOHUL� LoLQ� SDUDPHWULN� \|QWHPOHU� NXOODQÕOPÕúWÕU�� 3DUDPHWULN�
\|QWHPOHUH�X\JXQ�úHNLOGH��LNL�ED÷ÕPVÕ]�JUXEXQ�|Oo�P�GH÷HUOHUL�
LOH�NDUúÕODúWÕUÕOPDVÕQGD� ³,QGHSHGHQW�6DPSOH�W´� WHVW� NXOODQÕOPÕú�
YH�RUWDODPD���VWDQGDUW�VDSPD� LOH�J|VWHULOPLúWLU��1RUPDO�GD÷Õ-
OÕPD�X\JXQ�ROPD\DQ�|Oo�P�GH÷HUOHUL� LoLQ�SDUDPHWULN�ROPD\DQ�
\|QWHPOHU�NXOODQÕOPÕúWÕU��3DUDPHWULN�ROPD\DQ�\|QWHPOHUH�X\JXQ�
úHNLOGH��LNL�ED÷ÕPVÕ]�JUXEXQ�|Oo�P�GH÷HUOHUL�LOH�NDUúÕODúWÕUÕOPD-
VÕQGD� ³0DQQ�:KLWQH\� 8´� WHVW� �=�WDEOR� GH÷HUL�� NXOODQÕOPÕú� YH�
PHGLDQ� >PLQ�PD[@� úHNOLQGH� J|VWHULOPLúWLU�� øNL� QLWHO� GH÷LúNHQLQ�
ELUELUL\OH� RODQ� LOLúNLOHULQLQ� LQFHOHQPHVLQGH�EHNOHQHQ�GH÷HU� G�-
]H\OHULQH�J|UH�Ȥ��oDSUD]�WDEORODUÕ�NXOODQÕOPÕúWÕU��gOo�P�GH÷HU-
OHULQH�DLW�QRUPDOOLN�GXUXPODUÕQD�J|UH�HQ�D]�ELU�GH÷LúNHQLQ�QRU-
PDO� GD÷ÕOÕP� J|VWHUPHPHVLQGHQ� GROD\Õ� 6SHDUPDQ� NRUHODV\RQ�
NDWVD\ÕVÕ�NXOODQÕOPÕúWÕU�

$UDúWÕUPD\D�������������DGHO|VDQ�YH�������������HULúNLQ�JHEH�
ROPDN��]HUH�WRSODP�����JHEH�GDKLO�HGLOPLúWLU��*HEHOHULQ�RUWD-
ODPD� GR÷XP� KDIWDODUÕ� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU�
IDUNOÕOÕN�L]OHQPHPLú�ROXS��= ��������S ��������KHU�LNL�\Dú�JUXEX�
LoLQGH�GH�HQ�oRN�GR÷XP�\DSÕODQ�KDIWDQÕQ����KDIWD�ROGX÷X�J|-
U�OP�úW�U��%HEHNOHULQ� IHWDO�D÷ÕUOÕN�RUWDODPDVÕ����������������
JU��PLQ�������PD[��������RUWDQFDVÕ������JU�RODUDN�EXOXQPXú-
WXU�����NLúLQLQ� ��������EHEH÷LQLQ�GR÷XP�D÷ÕUOÕ÷ÕQÕQ�������JU�
ROGX÷X�EHOLUOHQPLúWLU�� ���JHEHQLQ�EHEH÷LQLQ� LVH�G�ú�N�GR÷XP�
D÷ÕUOÕNOÕ� EHEHN� ROGX÷X� ������� EXOXQPXúWXU�� )HWDO� D÷ÕUOÕNODU�
DoÕVÕQGDQ� LNL� JUXS� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� EXOXQPXúWXU� �W �
������� S �������� (ULúNLQ� JUXEXQ� EHEHNOHULQLQ� IHWDO� D÷ÕUOÕNODUÕ�
������������������DG|OHVDQ�JHEHOHULQ�EHEHNOHULQLQ� IHWDO�D÷ÕU-
OÕ÷ÕQD�J|UH������������������LVWDWLVWLNVHO�RODUDN�DQODPOÕ�G�]H\-
GH�\�NVHNWLU�
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dDOÕúPD�JUXEXQGDNL�JHEHOHULQ�NDQ�SDUDPHWUHOHUL�LOH�LOJLOL�ELOJLOHUL�7DEOR��¶GH�YHULOPLúWLU�

7DEOR����dDOÕúPD�JUXEXQGDNL�KDVWDODUÕQ�NDQ�SDUDPHWUHOHUL

*HEHOHULQ�\Dú�VÕQÕÀDUÕQD�J|UH�NDQ�SDUDPHWUHOHUL�NDUúÕODúWÕUÕODUDN�7DEOR��¶GH�YHULOPLúWLU�

7DEOR����<Dú�VÕQÕÀDUÕQD�J|UH�NDQ�SDUDPHWUHOHULQLQ�NDUúÕODúWÕUÕOPDVÕ

��)7b<�E�;EсϳϯϵͿ D��E ^͘�͘ D��7�E D7E͘ D�y͘

,�DK'>K�7E��J�/� ϭϭ͕ϱϲ ϭ͕ϰϮ ϭϭ͕ϳ ϲ͕ϯ ϭϱ͕Ϯ

EPdZK&7>�(103�ȝ/� ϳ͕ϵϰ Ϯ͕ϵϮ ϳ͕ϱ ϭ͕ϲ Ϯϯ͕ϯ

>�E&K^7d�(103�ȝ/� ϭ͕ϴϴ Ϭ͕ϲϭ ϭ͕ϴ Ϭ͕ϯ ϳ͕ϴ

dZKD�K^7d��ȝ/� ϮϱϯϯϮϴ͕ϴ ϳϲϴϳϱ͕ϰϱ ϮϰϴϬϬϬ͕Ϭ ϵϱϬϬϬ͕Ϭ ϰϱϬϬϬϬ͕Ϭ

EPdZK&7>ͬ>�E&K^7d ϰ͕ϳϮ Ϯ͕ϳϵ ϰ͕ϭ Ϭ͕ϰ Ϯϵ͕ϯ

dZKD�K^7dͬ>�E&K^7d ϭϰϳϳϰϭ͕Ϯϴ ϲϱϳϱϯ͕Ϯϳ ϭϯϲϯϲϯ͕ϲ ϯϲϱϭϲ͕ϭϯ ϱϬϰϳϲϭ͕ϵ

��)7b<�E�;EсϳϯϵͿ �ĚƂůĞƐĂŶ�;чϭϵ�zĂƔͿ

;ŶсϮϵϱͿ

�ƌŝƔŬŝŶ�;шϮϬ�zĂƔͿ�;ŶсϰϰϰͿ 7ƐƚĂƟŬƐĞů��ŶĂůŝǌ�

,�DK'>K�7E��J�/� ϭϭ͕ϱ�ϲ͕ϲͲϭϱ͕Ϭ ϭϭ͕ϵ�ϲ͕ϯͲϭϱ͕Ϯ �сͲϮ͕ϯϴϳ�ƉсϬ͕Ϭϭϳ

EPdZK&7>�(103�ȝ/� ϴ͕Ϭ�ϭ͕ϲͲϮϯ͕ϯ ϳ͕Ϭ�Ϯ͕ϮͲϭϴ͕ϴ �сͲϰ͕ϴϰϮ�ƉсϬ͕ϬϬϬ

>�E&K^7d�(103�ȝ/� ϭ͕ϴ�Ϭ͕ϭͲϳ͕ϴ ϭ͕ϴ�Ϭ͕ϯͲϯ͕ϴ �сͲϬ͕ϰϯϴ�ƉсϬ͕ϲϲϮ

dZKD�K^7d��ȝ/� ϮϱϱϬϬϬ͕Ϭ

ϵϱϬϬϬ͕ϬͲϰϯϯϬϬϬ͕Ϭ

ϮϰϭϬϬϬ͕Ϭ�

ϭϬϱϬϬϬ͕ϬͲϰϱϬϬϬϬ͕Ϭ

�сͲϮ͕ϯϯϭ�ƉсϬ͕ϬϮϬ

EPdZK&7>ͬ>�E&K^7d ϰ͕ϯ�Ϭ͕ϰͲϮϵ͕ϯ ϯ͕ϵ�ϭ͕ϯͲϭϴ͕ϴ �сͲϮ͕ϳϴϰ�ƉсϬ͕ϬϬϱ

dZKD�K^7dͬ>�E&K^7d ϭϰϬϬϬϬ͕Ϭ�

ϯϲϱϭϲ͕ϭͲϰϱϰϰϰϰ͕ϰ

ϭϯϯϮϰϵ͕ϲ�

ϯϲϵϳϭ͕ϴͲϱϬϰϳϲϭ͕ϵ

�сͲϭ͕ϱϳϭ�ƉсϬ͕ϭϭϲ
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(ULúNLQ�JHEHOHULQ�+JE�GH÷HUL�DG|OHVDQODUGDQ�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ� G�]H\GH� \�NVHN� �= �������� S �������� Q|WUR¿O� YH� SOD-
WHOHW� GH÷HUOHUL� LVH� DQODPOÕ� G�]H\GH� GDKD� G�ú�N� EXOXQPXúWXU�
�= ��������S �������= ��������S ��������(ULúNLQ�JUXEXQ�1/2�
GH÷HUL��DG|OHVDQ�JUXSWDQ�G�ú�N�EXOXQPXú�ROXS�IDUN�LVWDWLVWLNVHO�
RODUDN� DQODPOÕGÕU� �= �������� S �������� +HU� LNL� JUXS� DUDVÕQGD�
OHQIRVLW�GH÷HUL�YH�3/2�GH÷HUL�DoÕVÕQGDQ�DQODPOÕ�ELU�IDUN�WHVSLW�
HGLOPHPLúWLU��= ��������S �������= ��������S �������

7�P�JUXEXQ�EHEHNOHULQLQ�IHWDO�D÷ÕUOÕ÷Õ�LOH�NDQ�SDUDPHWUHOHUL�DUD-
VÕQGDNL�LOLúNL�LQFHOHQHUHN�7DEOR��¶GH�YHULOPLúWLU�

7DEOR����7�P�JUXEXQ�IHWDO�D÷ÕUOÕN�GH÷HUOHUL�LOH�NDQ�SDUDPHWUHOHUL�
DUDVÕQGDNL�LOLúNLQLQ�LQFHOHQPHVL

*HEHOHULQ�+JE�GH÷HUL�DUWWÕNoD�IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�WHVSLW�HGLOPLú�
ROXS�� IHWDO� D÷ÕUOÕN� LOH�+JE�GH÷HUL� DUDVÕQGD�SR]LWLI� \|QGH�� ]D\ÕI�
GHUHFHGH� YH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� LOLúNL� EXOXQPXúWXU�
�U �������S �������*HEHOHULQ�Q|WUR¿O�YH�SODWHOHW�GH÷HUOHUL�G�ú-
W�NoH�IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�WHVSLW�HGLOPLú�ROXS��IHWDO�D÷ÕUOÕN�LOH�Q|W-
UR¿O�YH�SODWHOHW�GH÷HUOHUL�DUDVÕQGD�QHJDWLI�\|QGH��]D\ÕI�GHUHFHGH�

YH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�LOLúNL�WHVSLW�HGLOPLúWLU��U ��������
S �������U ��������S ��������%HQ]HU�úHNLOGH�JHEHOHULQ�1/2�YH�
3/2�GH÷HUOHUL�G�úW�NoH�� IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�VDSWDQPÕú�ROXS��
KHU� LNL� RUDQ� LOH� IHWDO� D÷ÕUOÕN� DUDVÕQGD� QHJDWLI� \|QGH�� ]D\ÕI� GH-
UHFHGH� YH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� LOLúNL� WHVSLW� HGLOPLúWLU�
�U ��������S �������U ��������S �������

*HEHOHULQ�\Dú�JUXSODUÕQD�J|UH�IHWDO�D÷ÕUOÕN�YH�NDQ�SDUDPHWUHOHUL�
LOLúNLVL� LQFHOHQPLú� YH� NDUúÕODúWÕUPDODU� 7DEOR�¶GH� VXQXOPXúWXU��
+HU�LNL�JUXSWD�GD�+JE�GH÷HUL�LOH�IHWDO�D÷ÕUOÕN�DUDVÕQGD�SR]LWLI�\|Q-
GH��]D\ÕI�GHUHFHGH�YH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�LOLúNL�WHVSLW�
HGLOPLú�ROXS��JHEHOHULQ�+JE�GH÷HUL�DUWWÕNoD��IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�
EXOXQPXúWXU��U �������S �������U �������S �������+HU�LNL�JUXS-
WD�GD�Q|WUR¿O��U ��������S �������U �������S �������YH�SODWHOHW�
GH÷HUOHUL�LOH��U ��������S �������U ��������S �������IHWDO�D÷ÕUOÕN�
DUDVÕQGD�QHJDWLI� \|QGH�� ]D\ÕI� GHUHFHGH�YH� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�ELU�LOLúNL�WHVSLW�HGLOPLú�ROXS��JHEHOHULQ�Q|WUR¿O�YH�SODWHOHW�
GH÷HUOHUL�D]DOGÕNoD��IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�J|U�OP�úW�U��

7DEOR����*HEHOHULQ�\Dú�JUXSODUÕQD�J|UH�IHWDO�D÷ÕUOÕN�GH÷HUOHUL�LOH�
NDQ�SDUDPHWUHOHUL�DUDVÕQGDNL�LOLúNLQLQ�NDUúÕODúWÕUÕOPDVÕ�

<ŽƌĞůĂƐǇŽŶΎ�;EсϳϯϵͿ &ĞƚĂů��ŒŦƌůŦŬ

ƌ Ɖ

,ĞŵŽŐůŽďŝŶ��J�/� Ϭ͕ϭϵϵ Ϭ͕ϬϬϬ

EƂƚƌŽĮů�(103�ȝ/� ͲϬ͕Ϯϵϰ Ϭ͕ϬϬϬ

>ĞŶĨŽƐŝƚ�(103�ȝ/� ͲϬ͕Ϭϯϳ Ϭ͕ϯϭϲ

dƌŽŵďŽƐŝƚ��ȝ/� ͲϬ͕Ϯϭϲ Ϭ͕ϬϬϬ

EƂƚƌŽĮůͬ>ĞŶĨŽƐŝƚ ͲϬ͕ϮϭϬ Ϭ͕ϬϬϬ

dƌŽŵďŽƐŝƚͬ>ĞŶĨŽƐŝƚ ͲϬ͕ϭϱϮ Ϭ͕ϬϬϬ

ΎsĞƌŝůĞƌ�ŶŽƌŵĂů�ĚĂŒŦůŦŵ�ŐƂƐƚĞƌŵĞĚŝŒŝ�ŝĕŝŶ�͞^ƉĞĂƌŵĂŶ͟�ŬŽƌĞůĂƐǇŽŶ�
ŬĂƚƐĂǇŦƐŦ�ŬƵůůĂŶŦůŵŦƔƨƌ͘

<ŽƌĞůĂƐǇŽŶΎ�
;EсϳϯϵͿ &ĞƚĂů��ŒŦƌůŦŬ

�ĚƂůĞƐĂŶ�;чϭϵ�
zĂƔͿ�;ŶсϮϵϱͿ

�ƌŝƔŬŝŶ��;шϮϬ�zĂƔͿ

�;ŶсϰϰϰͿ

ƌ Ɖ ƌ Ɖ

,ĞŵŽŐůŽďŝŶ��J�/� Ϭ͕ϭϮϰ Ϭ͕Ϭϯϰ Ϭ͕ϮϯϬ Ϭ͕ϬϬϬ

EƂƚƌŽĮů�(103�ȝ/� ͲϬ͕Ϯϳϯ Ϭ͕ϬϬϬ ͲϬ͕Ϯϳϭ Ϭ͕ϬϬϬ

>ĞŶĨŽƐŝƚ�(103�ȝ/� ͲϬ͕ϬϮϳ Ϭ͕ϲϰϴ ͲϬ͕Ϭϯϱ Ϭ͕ϰϱϳ

dƌŽŵďŽƐŝƚ��ȝ/� ͲϬ͕Ϯϯϴ Ϭ͕ϬϬϬ ͲϬ͕ϭϴϲ Ϭ͕ϬϬϬ

EƂƚƌŽĮůͬ>ĞŶĨŽƐŝƚ ͲϬ͕ϭϴϳ Ϭ͕ϬϬϭ ͲϬ͕ϮϬϳ Ϭ͕ϬϬϬ

dƌŽŵďŽƐŝƚͬ>ĞŶĨŽƐŝƚ ͲϬ͕ϭϴϲ Ϭ͕ϬϬϭ ͲϬ͕ϭϮϮ Ϭ͕ϬϭϬ

ΎsĞƌŝůĞƌ�ŶŽƌŵĂů�ĚĂŒŦůŦŵ�ŐƂƐƚĞƌŵĞĚŝŒŝ�ŝĕŝŶ�͞^ƉĞĂƌŵĂŶ͟�ŬŽƌĞůĂƐǇŽŶ�
ŬĂƚƐĂǇŦƐŦ�ŬƵůůĂŶŦůŵŦƔƨƌ
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+HU� LNL� JUXSWD� GD� OHQIRVLW� GH÷HUOHUL\OH� IHWDO� D÷ÕUOÕN� DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� LOLúNL� J|U�OPHPLúWLU� �U ��������
S �������U ��������S ��������+HU�LNL�JUXSWD�GD�Q|WUR¿O�OHQIRVLW�
RUDQÕ�LOH�IHWDO�D÷ÕUOÕN�GH÷HUL�DUDVÕQGD�QHJDWLI�\|QGH��]D\ÕI�GHUH-
FHGH�YH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�LOLúNL�WHVSLW�HGLOPLú�ROXS��
Q|WUR¿O�OHQIRVLW�RUDQÕ�D]DOGÕNoD��IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�VDSWDQPÕú-
WÕU��U ��������S ��������������S ��������+HU�LNL�JUXSWD�GD�SODWH-
OHW�OHQIRVLW�RUDQÕ�LOH�IHWDO�D÷ÕUOÕN�GH÷HUL�DUDVÕQGD�QHJDWLI�\|QGH��
]D\ÕI�GHUHFHGH�YH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�LOLúNL�WHVSLW�HGLO-
PLú�ROXS��SODWHOHW�OHQIRVLW�RUDQÕ�D]DOGÕNoD��IHWDO�D÷ÕUOÕ÷ÕQ�DUWWÕ÷Õ�
VDSWDQPÕúWÕU���������S �������U �������S �������

����JHEHQLQ�GDKLO�HGLOGL÷L�oDOÕúPDPÕ]GD�KHPRJUDP�SDUDPHW-
UHOHULQLQ� �+JE��1/2��3/2��HULúNLQ�YH�DG|OHVDQ�\Dú�JUXEXQGD�
DQODPOÕ� RODUDN� IDUNOÕ� ROGX÷XQX� YH� EX� GH÷HUOHULQ� IHWDO� GR÷XP�
D÷ÕUOÕ÷ÕQÕ�HWNLOHGL÷LQL�WHVSLW�HWWLN��

dDOÕúPDPÕ]GD�DG|OHVDQ�JHEHOHUGH�GR÷XP�D÷ÕUOÕ÷ÕQÕQ�YH�+JE�
GH÷HULQLQ� HULúNLQ� JHEHOHUH� NÕ\DVOD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
RODUDN�G�ú�N�ROGX÷X� WHVSLW�HGLOPLúWLU��&KXODORQJNRUQ�hQLYHUVL-
WHVLQGH�\DSÕODQ�DG|OHVDQ�YH�HULúNLQ�JHEHOHU�DUDVÕQGD�REVUHWULN�
NRPSOLNDV\RQ�JHOLúLP�ULVNL�DoÕVÕQGDQ�IDUN�ROXS�ROPDGÕ÷ÕQÕ�DUDú-
WÕUDQ�ELU�oDOÕúPDGD�GD�oDOÕúPDPÕ]D�EHQ]HU�úHNLOGH�DG|OHVDQ-
ODUÕQ�DQHPL�� G�ú�N�GR÷XP�D÷ÕUOÕ÷Õ� YH�D\UÕFD�SUHHNODPSVL�� HU-
NHQ�GR÷XP�JLEL�ELUoRN�REVUHWULN�NRPSOLNDV\RQ�DoÕVÕQGDQ�GDKD�
\�NVHN�ULVN�DOWÕQGD�ROGX÷XQX�J|VWHULOPLúWLU��������*HEHOLNWH�NDQ�
YRO�P���������DUWDU��%X�DUWÕúÕ� VD÷OD\DQ�HVDV�RODUDN�SOD]PD�
YRO�P�QGHNL�DUWÕúWÕU��(ULWURVLW�YRO�P�QGHNL�DUWÕú�LVH�SOD]PD�YR-
O�P�DUWÕúÕQGDQ�D]GÕU��(ULWURVLW� YRO�P�QGH�GHPLU� GHVWH÷L� DODQ-
ODUGD�������¶OXN� �GHPLU� GHVWH÷L� DOPD\DQODUGD� LVH�������¶OLN�
DUWÕú�ROXU��%XQD�JHEHOL÷LQ� µ¶¿]\RORMLN�DQHPLVL¶¶�GHQLU��*HEHOLNWH�
¿]\RORMLN�KHPRG�O�V\RQ��������KDIWDODUGD�PDNVLPXPGXU�������
%X�QHGHQOH�HULúNLQ�ELU�NDGÕQGD�+JE�����J�GO�DQHPL�RODUDN�NDEXO�
HGLOLUNHQ�EX�GH÷HU�JHEHOLN�GXUXPXQGD�IDUNOÕOÕN�J|VWHUPHNWHGLU��
+DVWDOÕN�.RQWURO�YH�gQOHPH�0HUNH]OHUL��&'&���JHEHOLN�DQHPL-
VLQL�ELULQFL�YH��o�QF�� WULPHVWHUGH�����J�G/�YH\D�KHPDWRNULWLQ�
����� ROPDVÕ� YH� LNLQFL� WULPHVWHUGH�+JE� ������ J�G/� YH\D�+FW�
�����ROPDVÕ�RODUDN� WDQÕPODPDNWDGÕU� �����$QHPL�JHEHOLNWH�VÕN�
J|U�OHQ�ELU�GXUXPGXU��*HEHOLN�G|QHPLQGH�DQHPLQLQ�HQ�VÕN�QH-
GHQL�GHPLU�HNVLNOL÷L��GHPLU�HNVLNOL÷LQLQ�HQ�VÕN�QHGHQL�LVH�QXWULV-
\RQHO�HNVLNOLNWLU��.DQDGD¶GD�\DSÕODQ�YH�������¶VL���������DG|-
OHVDQ�ROPDN��]HUH�WRSODPGD���������JHEHQLQ�GH÷HUOHQGLULOGL÷L�
ELU� NRKRUW� oDOÕúPDVÕQGD� DG|OHVDQODUÕQ� HULúNLQ� NDGÕQODUD� J|UH�
GDKD�\�NVHN�RUDQGD�VLJDUD�YH�PDGGH�NXOODQGÕ÷Õ�YH�GDKD�G�ú�N�
VRV\RN�OW�UHO�YH�HNRQRPLN�GXUXPGD�ROGX÷X�J|VWHULOPLúWLU��$G|-

OHVDQODU�GR÷XP�|QFHVL�EDNÕPÕ�\HWLúNLQOHUH�J|UH�GDKD�JHo�DUD-
PDNWDGÕUODU�YH�EX�GXUXP�|QHPOL�PDWHUQDO��REVWHWULN�YH�QHRQDWDO�
ROXPVX]�VRQXoODUD�\RO�DoPDNWDGÕU��������'HPLU�LKWL\DFÕ��ELULQFL�
WULPHVWHUGH�HQ�D]�LNHQ��JHEHOLN�LOHUOHGLNoH�IHWDO�E�\�PH\H�ED÷OÕ�
RODUDN�JLGHUHN�DUWDU�YH��o�QF��WULPHVWHUGH�PDNVLPXPD�XODúÕU��
*HEHOLN�|QFHVL�GHPLU�GHSRODUÕQGDNL�HNVLNOLN�DQHPL�ULVNLQLQ�DU-
WÕúÕQD�YH�ROXPVX]�SHULQDWDO�VRQXoODUD�QHGHQ�ROXU��øGHDO�RODUDN�
JHEHOLNWHNL�HN�GHPLU�LKWL\DFÕQÕ�NDUúÕODPDN�LoLQ�NRQVHSVL\RQ�|Q-
FHVL�GHPLU�GHSRODUÕQGD�HQ�D]�����PJ�GHPLU�ROPDOÕGÕU��$PHULND�
%LUOHúLN�'HYOHWOHUL¶QGH�GR÷XUJDQOÕN�oD÷ÕQGDNL�NDGÕQODUÕQ��������
\Dú��\DUÕVÕQGDQ� ID]ODVÕQGD�GHPLU�GHSRODUÕQGD�����PJ�DOWÕQGD�
GHPLU�EXOXQXU��*HEHOHULQ�LVH�\DNODúÕN����¶GD�EDúODQJÕoWD�GH-
PLU�GHSRODUÕ�D]DOPÕú�YH\D�ERúWXU��6HUXP�IHUULWLQ������J�/��������
%X�\HWHUVL]�GHPLU�GHSRODUÕ�JHEHOLNWH�YH�SRVWSDUWXP�G|QHPGH�
DUWDQ� GHPLU� LKWL\DFÕQÕ� NDUúÕOD\DPD]�� '�ú�N� GHPLU� GHSRVX� LOH�
JHEH�NDODQ�ELU�NDGÕQGD�DUWDQ�LKWL\Do�YH�X\JXQ�ROPD\DQ�EHVOHQ-
PH�NRúXOODUÕQÕQ�YDUOÕ÷ÕQGD�DQHPL�JHOLúLPL�NDoÕQÕOPD]�RODFDNWÕU��
hONHPL]GH� '($¶QLQ� JHEHOHUGHNL� SUHYDODQVÕ� LoLQ� \DSÕODQ� IDUNOÕ�
oDOÕúPDODUGD��E|OJHVHO�|]HOOLNOHU�YH�oDOÕúÕODQ�WRSOXPXQ�GHPRJ-
UD¿N� |]HOOLNOHULQH� ED÷OÕ� RODUDN����� LOH����� DUDVÕQGD� RUDQODU�
ELOGLULOPHNWHGLU�������%X�QHGHQOH�6D÷OÕN�%DNDQOÕ÷Õ¶QÕQ�*HEHOHUH�
'HPLU�'HVWHN�3URJUDPÕ��*''3��NDSVDPÕQGD�GHPLULQ�X\JXODQ-
PD\DFD÷Õ�GXUXPODU�KDULo�D\UÕP�\DSÕOPDNVÕ]ÕQ�WHVSLW�HGLOHQ�KHU�
JHEH\H�GHPLU�GHVWH÷L�\DSÕOPDNWDGÕU�������)HWDO�GR÷XP�D÷ÕUOÕ÷Õ�
YH� IDUNOÕ� WULPHVWHUODUGDNL� +JE� GH÷HUOHUL� DUDVÕQGDNL� LOLúNL\L� GH-
÷HUOHQGLUHQ� ���� NLúLQLQ� GDKLO� HGLOGL÷L� SURVSHNWLI� ELU� oDOÕúPDGD�
|]HOOLNOH�ELULQFL�WULPHVWHUGDNL�G�ú�N�+JE�GH÷HUOHUL�G�ú�N�GR÷XP�
D÷ÕUOÕ÷Õ�LOH�LOLúNLOHQGLULOPLúWLU�������dDOÕúPDPÕ]GD�GD�KHP�HULúNLQ�
KHP�GH�DG|OHVDQ�JUXSWD�KHPRJORELQ�GH÷HUL�DUWWÕNoD�IHWDO�D÷ÕU-
OÕ÷ÕQ�DUWWÕ÷Õ�J|U�OP�úW�U��$QHPLGH�SODVHQWD�GRNXVXQD�\HWHUVL]�
RNVLMHQ�DNÕúÕ�ROPDNWD�YH�EX�GXUXP�GR÷UXGDQ�XWHURIHWDO�E�\�-
PHQLQ�ER]XOPDVÕQD�QHGHQ�ROPDNWDGÕU�

0HYFXW� DUDúWÕUPDODUÕQ� WDPDPÕ� JHEHOLN� VÕUDVÕQGD� O|NRVLW� VD\Õ-
VÕQGD�DUWÕú�ROGX÷XQX�J|VWHUPHNWHGLU��/|NRVLW�VD\ÕVÕ�ELULQFL� WUL-
PHVWHUGH�DUWPD\D�EDúODU��LNLQFL�YH��o�QF��WULPHVWHUGH�\�NVHN�
KDOLQL�PXKDID]D�HGHU�YH�GR÷XP�VRQUDVÕ���KDIWD�LoLQGH�QRUPDO�
VHYL\HVLQH� G|QHU�� 6D\ÕVÕ� DUWDQ� O|NRVLWOHU� JUDQ�ORVLW�NRORQL� VWL-
P�ODQ�IDNW|U�DUWÕúÕ�LOH�SDUDOHO�RODUDN�ROJXQ�Q|WUR¿OOHUGLU��1|WUR¿O�
VD\ÕVÕQGDNL�EX�EHOLUJLQ�DUWÕú�O|NRVLW�IRUP�O�QGH�OHQIRVLW�RUDQÕQ-
GDNL� G�úPHQLQ� GDKD�EHOLUJLQ� ROPDVÕQD�QHGHQ�ROXU��<Dú� JUXS-
ODUÕQGD� 1/2� UHIHUDQV� DUDOÕNODUÕQÕ� EHOLUOH\HELOPHN� LoLQ� \DSÕODQ�
ELU� oDOÕúPDGD� 1/2� GH÷HUOHULQLQ� HQ� G�ú�N� VHYL\HOHUL� ���� \Dú�
JUXEXQGD� WHVSLW� HGLOPLú�� LOHUOH\HQ� \DúOD� ELUOLNWH�� ��¶OL� \DúODUD�
NDGDU�1/2�GH÷HUOHULQLQ�\�NVHOPH\H�GHYDP�HWWL÷L��GDKD�VRQUD�
ELU�SODWR�G|QHPLQH�JLULOGL÷L�YH����\DúÕQGDQ�VRQUD�1/2�GH÷HU-
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OHULQLQ� WHNUDU� \�NVHOPH� H÷LOLPLQGH� ROGX÷X� EXOXQPXúWXU� ������
%L]LP� oDOÕúPDPÕ]GD� GD� EX� oDOÕúPDQÕQ� VRQXoODUÕ� LOH� X\XPOX�
RODUDN�DG|OHVDQ�JHEHOHULQ�Q|WUR¿O�YH�1/2�GH÷HUOHULQLQ�HULúNLQ�
JHEHOHUGHQ�DQODPOÕ�RODUDN�GDKD�\�NVHN�ROGX÷X�WHVSLW�HGLOPLúWLU��
3/2� GH÷HUL� DoÕVÕQGDQ� GH÷HUOHQGLULOGL÷LQGH� HULúNLQ� JHEHOHU� LOH�
DG|OHVDQ�JHEHOHU�DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�WHVSLW�HGLOPHVH�GH�
HULúNLQ�JHEHOHULQ�SODWHOHW�GH÷HULQLQ�DG|OHVDQ�JHEHOHUGHQ�GDKD�
G�ú�N�ROGX÷X�J|U�OP�úW�U�

dDOÕúPDPÕ]GD�KHP�HULúNLQ�KHP�GH�DG|OHVDQ�JUXSWD�IHWDO�D÷ÕUOÕN�
LOH� Q|WUR¿O� YH� WURPERVLW� GH÷HUOHUL� YH� D\UÕFD�1/2� YH�3/2�GH-
÷HUOHUL� DUDVÕQGD�QHJDWLI� \|QGH�DQODPOÕ�ELU� LOLúNL� WHVSLW�HGLOPLú-
WLU������JHEH��]HULQGH�\DSÕODQ�ELU�EDúND�oDOÕúPDGD�GD�EHQ]HU�
úHNLOGH� 1/2� YH� 3/2� HUNHQ� GR÷XP� YH� G�ú�N� IHWDO� D÷ÕUOÕN� LOH�
LOLúNLOHQGLULOPLúWLU� ������ -DSRQ\DGD�\DSÕODQ������JHEHQLQ�GDKLO�
HGLOGL÷L�oDOÕúPDGD�JHEHOLN�VÕUDVÕQGD�WRSODP�O|NRVLW�VD\ÕVÕQGDNL�
DUWÕú�G�ú�N�IHWDO�D÷ÕUOÕN�LOH�LOLúNLOL�EXOXQPXúWXU�������$QQH�VD÷OÕ-
÷Õ�LOH�LOJLOL�IDNW|UOHU�IHWDO�JHOLúLPL�GR÷UXGDQ�HWNLOHPH�SRWDQVL\H-
OLQH�VDKLSWLU��0DWHUQDO� LQÀDPDV\RQ�GD�EXQODUGDQ�ELULVLGLU� ������
<DSÕODQ�oDOÕúPDODU�PDWHUQDO� LQÀDPDV\RQXQ�1/2�\�NVHNOL÷LQH�
QHGHQ�ROGX÷XQX�YH�SODVHQWDO�\DWDN�YDVN�OHU�RUJDQL]DV\RQXQX�
HWNLOH\HUHN�YH� IHWDO�JHOLúPH�JHULOL÷LQH�\RO�DoWÕ÷ÕQÕ�J|VWHUPLúWLU�
������ 3UHHNODPSVLVL� RODQ� KDVWDODUGD�1/2� YH� 3/2� GH÷HUOHULQL�
DUDúWÕUDQ�ELU�oDOÕúPDGD�1/2�GH÷LO�3/2�LOH�HNODPSVLQLQ�úLGGHWL�
DUDVÕQGD�LOLúNL�WHVSLW�HGLOPLúWLU�YH�3/2¶QXQ�PDWHUQDO�LPPXQ�DN-
WLYDV\RQXQ�GDKD�VHQVLWLI�ELU�J|VWHUJHVL�ROGX÷X�G�ú�Q�OP�úW�U��
3/2�SODVHQWDO� \DWDN�YDVN�OHU�RUJDQL]DV\RQX�� IHWDO� NDQ�DNÕPÕ�
YH�LQÀDPDV\RQXQ�GXUXPXQX�J|VWHUHQ�|QHPOL�ELU�PDUNHU�RODUDN�
J|U�OPHNWHGLU���*HEHOLN�V�UHFL�ER\XQFD�VLWRNLQ�SUR¿OOHUL�DUDVÕQ-
GD�GH÷LúLNOLN�J|U�OPHNWHGLU��%LULQFL�WULPHVWHUGH�PH\GDQD�JHOHQ�
LPSODQWDV\RQ�YH�SODVHQWDV\RQ�LON�LPP�QRORMLN�ID]GÕU�YH�SURLQI-
ODPDWXDUGÕU�� øNLQFL� WULPHVWHU� IHW�V�Q� KÕ]OÕ� E�\�PH� YH� JHOLúPH�
G|QHPLGLU�YH�VLWRNLQ�SUR¿OL�DQWLLQÀDPDWXDUGÕU��ho�QF��WULPHVWHU-
GH�DQQH�GR÷XPD�KD]ÕUODQÕU�YH�HUNHQ�JHEHOLNWH�J|U�OHQ�SURLQI-
ODPDWXDU�VLWRNLQ�SUR¿OLQH�\HQLGHQ�NDUúÕPÕ]D�oÕNDU����������6K-
\QORYD�YH�DUNDGDúODUÕQD�J|UH��WHUPGH�VSRQWDQ�GR÷XP��VD÷OÕNOÕ�
NRúXOODUGD�VHUYLNV��PL\RPHWUL\XP��NRU\RDPQL\RWLN�PHPEUDQODU�
YH�DPQL\RWLN�NDYLWHGHNL�LQÀDPDWXDU�K�FUHOHULQ�DNÕúÕQÕ�LoHULU��EX-
UDGD�VHUYLNDO�VWURPDGDNL� O|NRVLW�ELULNLPL��K�FUH�GÕúÕ�SURWHROLWLN�
HQ]LPOHUL�VHUEHVW�EÕUDNDUDN�VHUYLNDO�ROJXQODúPD�YH�GLODWDV\RQD�
\DUGÕPFÕ�ROXU�������$UWPÕú�LQÀDPDV\RQ�W�P�EX�V�UHoOHUL�ROXP-
VX]�HWNLOH\HUHN�PDWHUQDO�YH�IHWDO�NRPSOLNDV\RQODUÕQ�RUWD\D�oÕN-
PDVÕQD�QHGHQ�ROXU�

6RQXo�RODUDN�oDOÕúPDPÕ]GD�IHWDO�D÷ÕUOÕN��+JE�YH�1/2�GH÷HUOHUL�
DoÕVÕQGDQ�DG|OHVDQ�YH�HULúNLQ�JHEHOHU�DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�

WHVSLW�HGHUNHQ�3/2�GH÷HUOHULQGH�DQODPOÕ�ELU�IDUNOÕOÕN�ROPDGÕ÷ÕQÕ�
J|UG�N��%X�GH÷HUOHULQ�IHWDO�D÷ÕUOÕN��]HULQH�HWNLVLQL�GH÷HUOHQGLUGL-
÷LPL]GH�LVH�+JE�YH�IHWDO�D÷ÕUOÕN�DUDVÕQD�SR]LWLI��1/2�YH�3/2�LOH�
IHWDO�D÷ÕUOÕN�DUDVÕQGD�QHJDWLI�\|QGH�NRUHODV\RQ�ROGX÷XQX�WHVSLW�
HWWLN��/LWHUDW�UGH�NRQX�KDNNÕQGD�\DSÕOPÕú�oRN�D]�VD\ÕGD�oDOÕúPD�
ROPDNOD�ELUOLNWH�oDOÕúPDPÕ]�JHEHOHUL�DG|OHVDQ�YH�HULúNLQ�RODUDN�
LNL�DOW�NDWHJRUL\H�D\ÕUDUDN�EX�GH÷HUOHUL�LQFHOH\HQ�LON�oDOÕúPDGÕU��
$G|OHVDQ�JHEHOHU�oDOÕúPDPÕ]GD�GD�RUWD\D�NRQGX÷X�JLEL�ELUoRN�
REVWHWULN�NRPSOLNDV\RQ�DoÕVÕQGDQ�oRN�GDKD�\�NVHN�ULVN�DOWÕQGD-
GÕU��7�P�\Dú�JUXSODUÕQGD�DQHPLQLQ�HUNHQ�WDQÕVÕ�YH�WHGDYLVL�IHWDO�
JHOLúPH�DoÕVÕQGDQ�oRN�|QHPOLGLU��0DWHUQDO�LQÀDPDV\RQ�SODVHQ-
WDO� \DWDN� YDVN�OHU� RUJDQL]DV\RQXQX� HWNLOH\HUHN� IHWDO� JHOLúLPL�
ROXPVX]�HWNLOHPHNWHGLU��1/2�YH�3/2�VXENOLQLN� LQÀDPDV\RQXQ�
|QHPOL�PDUNHUODUÕ�ROXS�LQÀDPDV\RQXQ�HUNHQ�WHVSLWLQH�YH�WHGD-
YLVLQH�GROD\ÕVÕ� LOH�NRPSOLNDV\RQODUÕQ�HQJHOOHQPHVLQH�\DUGÕPFÕ�
RODELOLUOHU�� dDOÕúPDPÕ]ÕQ� ED]Õ� NÕVÕWOÕOÕNODUÕ� YDUGÕU�� 5HWURVSHNWLI�
WDVDUÕPÕ�GH÷LúNHQOHU�DUDVÕQGDNL� LOLúNLOHULQ�QHW�RODUDN�GH÷HUOHQ-
GLULOPHVLQL� HQJHOOH\HELOLU��$\QÕ� ]DPDQGD� oDOÕúPD� WHN�PHUNH]OL�
ROGX÷XQGDQ�VRQXoODUÕ�W�P�WRSOXPD�JHQHOOHPHN�P�PN�Q�GH÷LO-
GLU��.RQX�KDNNÕQGD�GDKD�JHQLú�KDVWD�NLWOHVL� LOH�\DSÕODFDN�oRN�
PHUNH]OL�YH�SURVSHNWLI�oDOÕúPDODUD�LKWL\Do�YDUGÕU�

��� %XOXW�6��*�UNDQ�$��6HYLO�h��$G|OHVDQ�*HEHOLNOHU��$LOH�
YH�7RSOXP�'HUJLVL��������������������

��� 'HPLUJ|]�0��&DQEXODW�1��$G|OHVDQ�*HEHOLN��7�UNL\H�
.OLQLNOHUL�-�0HG�6FL��������������������

��� 0DVRQ�(��([HFXWLYH�VXPPDU\��,Q��0DVRQ�(���HG��*X-
LGHOLQHV�IRU�SUHYHQWLQJ�HDUO\�SUHJQDQF\�DQG�SRRU�UHSURGXFWLYH�
RXWFRPHV�DPRQJ�DGROHVFHQWV�LQ�GHYHORSLQJ�FRXQWULHV�����:RUOG�
+HDOWK�2UJDQL]DWLRQ���VW�HG��:+2�SUHV��*HQHYD��6ZLW]HUODQG��
���������

��� ùHQ�6��.DYODN�2��dRFXN�JHOLQOHU��(UNHQ�\Dú�HYOLOLNOHUL�
YH�DG|OHVDQ�JHEHOLNOHUH�\DNODúÕP��$LOH�YH�7RSOXP�'HUJLVL�������
������������

��� %UH\PDQQ� &�� ,URQ� 'H¿FLHQF\�$QHPLD� LQ� 3UHJQDQF\��
6HPLQ�+HPDWRO����������������������

��� +XLVPDQ�$��$DUQRXGVH� -*�� ,QFUHDVHG� �QG� WULPHVWHU�
KHPRJORELQ�FRQFHQWUDWLRQ�LQ�SUHJQDQFLHV�ODWHU�FRPSOLFDWHG�E\�
K\SHUWHQVLRQ�DQG�JURZWK�UHWDUGDWLRQ��(DUO\�HYLGHQFH�RI�D�UHGX-
FHG�SODVPD�YROXPH��$FWD�2EVWHW�*\QHFRO�6FDQG��������������
���

��� -XQJ� -�� 5DKPDQ�00�� 5DKPDQ�06�� 6ZH� .7�� ,VODP�
05��5DKPDQ�02�� HW� DO�� (IIHFWV� RI� KHPRJORELQ� OHYHOV� GXULQJ�
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SUHJQDQF\�RQ�DGYHUVH�PDWHUQDO� DQG� LQIDQW� RXWFRPHV�� D� V\V-
WHPDWLF� UHYLHZ� DQG� PHWD�DQDO\VLV��$QQ� 1� <�$FDG� 6FL� ������
�������±���

��� <RXQJ�0)��2DNV�%0��7DQGRQ�6��0DUWRUHOO�5��'HZH\�
.*�� :HQGW� $6�� 0DWHUQDO� KHPRJORELQ� FRQFHQWUDWLRQV� DFURVV�
SUHJQDQF\�DQG�PDWHUQDO�DQG�FKLOG�KHDOWK��D�V\VWHPDWLF�UHYLHZ�
DQG�PHWD�DQDO\VLV��$QQ�1�<�$FDG�6FL��������������±���

��� .DUDúDKLQ�(��&H\KDQ�67��*|NWROJD�h��.HVNLQ�8��%D-
úHU�,��0DWHUQDO�DQHPLD�DQG�SHULQDWDO�RXWFRPH��3HULQDWDO�-RXU-
QDO����������������±���

���� =DKRUHF�5��5DWLR�RI�QHXWURSKLO�WR�O\PSKRF\WH�FRXQWV²
5DSLG� DQG� VLPSOH� SDUDPHWHU� RI� V\VWHPLF� LQÀDPPDWLRQ� DQG�
VWUHVV�LQ�FULWLFDOO\�LOO��%UDWLVO�/HN�/LVW\�������������������

���� 3KXSRQJ�9��6XHEQXNDUQ�.��2EVWHWULF�RXWFRPHV�LQ�QXO-
OLSDURXV�\RXQJ�DGROHVFHQWV��6RXWKHDVW�$VLDQ�-�7URS�0HG�3XE-
OLF�+HDOWK��������������������

���� 9XUDO�7��g]FDQ�$�� 6DQFÕ�0��*�QFHO� %LOJLOHU� ,úÕ÷ÕQGD�
*HEHOLNWH� 'HPLU� (NVLNOL÷L�$QHPLVL�� 'HPLU� 'HVWH÷L� .LPH"� 1H�
=DPDQ"�1H�.DGDU"�9DQ�7ÕS�'HUJ����������������������

���� )OHPLQJ�1��1J�1��2VERUQH�&��%LHGHUPDQ�6��<DVVHHQ�
$6��'\�-��HW�DO��$GROHVFHQW�SUHJQDQF\�RXWFRPHV�LQ�WKH�SURYLQ-
FH�RI�2QWDULR��D�FRKRUW� VWXG\��-�2EVWHW�*\QDHFRO�&DQ��������
�������������

���� 7HODWDU�%��&RPHUW�6��9LWULQHO�$��(UJLQR]�(��$NLQ�<��7KH�
HIIHFW�RI�PDWHUQDO�DQHPLD�RQ�DQWKURSRPHWULF�PHDVXUHPHQWV�RI�
QHZERUQV��6DXGL�0HG�-����������������������

���� *HEHOHUGH�GHPLU�GHVWHN�SURJUDPÕ�X\JXODPDVÕ�\|QHU-
JHVL� �������� 6D\Õ�� %���$d6����������������������� 7�UNL\H�
&XPKXUL\HWL�6D÷OÕN�%DNDQOÕ÷Õ�

���� $\GÕQ�ø��$÷ÕOOÕ�0��$\GÕQ�)1��.XUW�<*��dD\FÕ�7��7Dú�$��YH�
DUN��)DUNOÕ�\Dú�JUXSODUÕQGD�Q|WUR¿O�OHQIRVLW�RUDQÕ�UHIHUDQV�DUDOÕN-
ODUÕ��*�OKDQH�7ÕS�'HUJLVL�����������������

���� %DNDFDN�0��$YFÕ�)��(UFDQ�g��.|VW��%��6HULQ�6��.LUDQ�
*��HW�DO��7KH�HIIHFW�RI�PDWHUQDO�KHPRJORELQ�FRQFHQWUDWLRQ�RQ�IH-

WDO�ELUWK�ZHLJKW�DFFRUGLQJ�WR�WULPHVWHUV��-�0DWHUQ�)HWDO�1HRQDWDO�
0HG����������������������

���� $NJ�Q�1��1DPOÕ� .DOHP�0��<�FH�(�� .DOHP�=��$NWDV�
+�� &RUUHODWLRQV� RI� PDWHUQDO� QHXWURSKLO� WR� O\PSKRF\WH� UDWLR�
�1/5�� DQG� SODWHOHW� WR� O\PSKRF\WH� UDWLR� �3/5�� ZLWK� ELUWK� ZHL-
JKW��7KH�-RXUQDO�RI�0DWHUQDO�)HWDO�	�1HRQDWDO�0HGLFLQH�������
���������������

���� +DULWD�1��.DUL\D�0��+D\DVKL�7�� 6DWR�..��1DNDPXUD�
.��(QGR�*��HW�DO��,QFUHPHQW�RI�DEVROXWH�QHXWURSKLO�FRXQW�LQ�WKH�
WKLUG� WULPHVWHU�DQG� LQFUHDVHG� ULVN�RI� VPDOO�IRU�JHVWDWLRQDO�DJH�
ELUWK�� +LUDNDWD� 5LVN� $VVRFLDWHG� ZLWK� 3UHJQDQF\� $VVHVVPHQW�
5HVHDUFK��+,5$3$5���(XU�-�2EVWHW�*\QHFRO�5HSURG�%LRO�������
�������������

���� 5RJHUV�/.��9HOWHQ��0��0DWHUQDO�LQÀDPPDWLRQ��JURZWK�
UHWDUGDWLRQ��DQG�SUHWHUP�ELUWK��LQVLJKWV�LQWR�DGXOW�FDUGLRYDVFXODU�
GLVHDVH��/LIH�6FL�������������������������

���� *�YHQ�0$��&RúNXQ�$��(UWDú� ,(��$UDO�0�� =HQFLUFL� %��
gNV�]�+��$VVRFLDWLRQ�RI�PDWHUQDO�VHUXP�&53��,/����71)�Į��KR-
PRF\VWHLQH��IROLF�DFLG�DQG�YLWDPLQ�E���OHYHOV�ZLWK�WKH�VHYHULW\�
RI� SUHHFODPSVLD�DQG� IHWDO� ELUWK�ZHLJKW��+\SHUWHQV�3UHJQDQF\�
���������������������

���� *HEHOHUGH�GHPLU�GHVWHN�SURJUDPÕ�X\JXODPDVÕ�\|QHU-
JHVL� �������� 6D\Õ�� %���$d6����������������������� 7�UNL\H�
&XPKXUL\HWL�6D÷OÕN�%DNDQOÕ÷Õ�

���� 0RU�*��,QÀDPPDWLRQ�DQG�SUHJQDQF\��WKH�UROH�RI�WROO�OL-
NH�UHFHSWRUV� LQ�WURSKREODVW��$QQ�1�<�$FDG�6FL����������������
������

���� 6K\QORYD�2��/HH�<+��6ULNKDMRQ�.��/\H�6-��3K\VLRORJLF�
XWHULQH�LQÀDPPDWLRQ�DQG�ODERU�RQVHW��LQWHJUDWLRQ�RI�HQGRFULQH�
DQG�PHFKDQLFDO�VLJQDOV��5HSURG�6FL���������������±���
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ÖZ

$PDo��3ODVHQWD�SUHYLD��33��WDQÕOÕ�ROJXODUGD�SODVHQWD�DNUHWD�LQGHNV��3$,��VNRUX�LOH�
LON�WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ��SUHJQDQF\�DVVRFLDWHG�SODVPD�SURWHLQ�D��3$33�$��
IUHH�EHWD�KXPDQ�FKRULRQLF�JRQDGRWURSLQ��VHUEHVW�ȕ�+&*��3ODVHQWD�$NUHWD�6SHNWUX-

PX��3$6��|QJ|U�V�QGHNL�\HULQL�DUDúWÕUPD\Õ�DPDoODGÕN�

*HUHo�YH�<|QWHPOHU��dDOÕúPDPÕ]D����3$6�����DGH]\RQ�DQRPDOLVL� VDSWDQPD\DQ�
SODVHQWD�SUHYLD�ROJXVX�LOH����VD÷OÕNOÕ�JHEH�GDKLO�HGLOGL��dDOÕúPD\D�GDKLO�HGLOHQ�ROJXOD-

UÕQ���o�QF��WULPHVWHUGD�3$,�VNRUX�EHOLUOHQGL��DUGÕQGDQ�LON�WULPHVWHU�VHUXP�EHOLUWHoOHUL�
YH�RSHUDV\RQ�VRQXoODUÕ��VH]DU\HQ��KLVWHUHNWRPL��ND\GHGLOGL�

%XOJXODU�� dDOÕúPDPÕ]GD� GD� 33� YH� NRQWURO� JUXEXQGDNL� ROJXODU� NDUúÕODúWÕUÕOGÕ÷ÕQGD�
3$33�$�P,8�PO���3$33�$�0R0��0XOWLSOH�RI�WKH�0HGLDQ��YH�VHUEHVW�ȕ�+&*�0R0�GH-

÷HUOHUL�33�JUXEXQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�GDKD�\�NVHNWL��S���������
33�ROJXODUÕ�LOH�3$6�ROJXODUÕ�NDUúÕODúWÕUÕOGÕ÷ÕQGD�LON�WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ�3$6�
JUXEXQGD�YH�SHULSDUWXP�KLVWHUHNWRPL\H�JLGHQ�JUXSWD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GH-

UHFHGH�\�NVHN�ROGX÷XQX�EXOGXN��S��������� øON� WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ�3$6�
|QJ|U�V�QGH�3$,�VNRUODPDVÕ�NDGDU�EDúDUÕOÕ�ROGX÷X�VRQXFXQD�XODúWÕN��(Q�J�oO��SD-

UDPHWUHQLQ�LVH�3$,�VNRUODPDVÕ�ROGX÷XQX�EXOGXN�

6RQXo��3$,�VNRUODPDVÕQÕQ�JHUHN�VRQRJUD¿N�YH�WHNQLN�DoÕGDQ�EHOOL�ELU�WHFU�EH�JHUHN-
WLUPHVL��JHUHN�WUDQVYDMLQDO�\ROOD�X\JXODQDELOLUOL÷L�DoÕVÕQGDQ�KDVWD�NRQIRUXQX�HWNLOHPH-

VL�J|]�|Q�QH�DOÕQGÕ÷ÕQGD�3$6�|QJ|U�V�QGH�EHQ]HU�GH÷HUH�VDKLS�ROPDVÕ�QHGHQL\OH�
LON�WULPHVWHU�VHUXP�EHOLUWHoOHUL�GH�NXOODQÕODELOLU��%X�YHULOHUL�NXOODQDUDN�KDVWDODUÕQ��o�Q-

F�� EDVDPDN�PHUNH]H� VHYN� HGLOLS�PXOWLGLVLSOLQHU� SUHRSHUDWLI� KD]ÕUOÕN� \DSÕOPDVÕQÕQ�
SHULQDWDO�PRUELGLWH�YH�PRUWDOLWH\L�D]DOWDFD÷ÕQÕ�G�ú�QPHNWH\L]�

$QDKWDU�.HOLPHOHU��3ODVHQWD�3UHYLD��3ODVHQWD�$NUHWD�6SHNWUXPX��3ODVHQWD�$NUHWD�
øQGHNV��3$33�$��VHUEHVW�ȕ�+&*�

$%675$&7

$LP��:H�DLPHG� WR� LQYHVWLJDWH� WKH�SODFHQWD�DFFUHWD� LQGH[� �3$,��VFRUH�DQG�¿UVW�WUL-
PHVWHU�VHUXP�PDUNHUV��SUHJQDQF\�DVVRFLDWHG�SODVPD�SURWHLQ�D��3$33�$��IUHH�EHWD�
KXPDQ�FKRULRQLF�JRQDGRWURSLQ�� IUHH�ȕ�+&*�� LQ� WKH�SUHGLFWLRQ�RI�3ODFHQWD�$FFUHWD�
6SHFWUXP��3$6��LQ�FDVHV�GLDJQRVHG�ZLWK�SODFHQWD�SUHYLD��33��

0DWHULDO�DQG�0HWKRGV�����3$6�FDVHV�����SODFHQWD�SUHYLD�FDVHV�ZLWKRXW�DGKHVLRQ�
DQRPDO\��DQG����KHDOWK\�SUHJQDQWV�ZHUH�LQFOXGHG�LQ�RXU�VWXG\��7KH�3$,�VFRUH�ZDV�
GHWHUPLQHG�LQ�WKH�WKLUG�WULPHVWHU�RI�WKH�FDVHV�LQFOXGHG�LQ�WKH�VWXG\��WKHQ�¿UVW�WULPHV-
WHU�VHUXP�PDUNHUV�DQG�VXUJLFDO�RXWFRPHV� �FHVDUHDQ�VHFWLRQ��K\VWHUHFWRP\��ZHUH�
UHFRUGHG�

5HVXOWV��,Q�RXU�VWXG\��ZKHQ�WKH�FDVHV�LQ�WKH�33�DQG�FRQWURO�JURXSV�ZHUH�FRPSDUHG��
3$33�$�P,8�PO���3$33�$�0R0��0XOWLSOH�RI�WKH�PHGLDQ���DQG�IUHH�ȕ�+&*�0R0�YD-

OXHV�ZHUH�VWDWLVWLFDOO\�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�33�JURXS��S���������:KHQ�33�DQG�
3$6�FDVHV�ZHUH�FRPSDUHG��ZH�IRXQG�WKDW�¿UVW�WULPHVWHU�VHUXP�PDUNHUV�ZHUH�VWD-

WLVWLFDOO\�VLJQL¿FDQWO\�KLJKHU�LQ�WKH�3$6�JURXS�DQG�WKH�JURXS�XQGHUJRLQJ�SHULSDUWXP�
K\VWHUHFWRP\��S���������:H�IRXQG�WKDW�WKH�VWURQJHVW�SDUDPHWHU�ZDV�WKH�3$,�VFRUH�LQ�
SUHGLFWLQJ�3$6��DQG�¿UVW�WULPHVWHU�VHUXP�PDUNHUV�DUH�DV�VXFFHVVIXO�DV�3$,�VFRULQJ�

&RQFOXVLRQ��&RQVLGHULQJ�WKDW�3$,�VFRULQJ�UHTXLUHV�D�FHUWDLQ�H[SHULHQFH�LQ�VRQRJUDS-

KLF�DQG�WHFKQLFDO�WHUPV�DQG�DIIHFWV�SDWLHQW�FRPIRUW� LQ�WKH�WUDQVYDJLQDO�DSSOLFDWLRQ��
¿UVW�WULPHVWHU�VHUXP�PDUNHUV�FDQ�DOVR�EH�XVHG�EHFDXVH�WKH\�KDYH�D�VLPLODU�YDOXH�LQ�
SUHGLFWLQJ�3$6��8VLQJ�WKHVH�GDWD��ZH�WKLQN�UHIHUULQJ�SDWLHQWV�WR�WHUWLDU\�FHQWHUV�DQG�
PXOWLGLVFLSOLQDU\�SUHRSHUDWLYH�SUHSDUDWLRQ�WKDW�UHTXLUHV�DQ�H[SHULHQFHG�VXUJLFDO�WHDP�
ZLOO�KHOS�UHGXFH�SHULQDWDO�PRUELGLW\�DQG�PRUWDOLW\�

.H\ZRUGV�� 3ODFHQWD� 3UHYLD�� 3ODFHQWD�$FFUHWD� 6SHFWUXP�� 3ODFHQWD�$FFUHWD� ,QGH[��
3$33�$��IUHH�ȕ�+&*

6RUXPOX�<D]DU��&RUUHVSRQGLQJ�$XWKRU�0XUDGL\H�<,/',5,0
$GUHV�7&�6D÷OÕN�%DNDQOÕ÷Õ�$QNDUD�ùHKLU�+DVWDQHVL�.DGÕQ�+DVWDOÕNODUÕ�YH�'R÷XP�.OLQL÷L��3HULQDWRORML�%|O�P���$QNDUD��7�UNL\H
(�PDLO�P\�����#JPDLO�FRP

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH

%DúYXUX�WDULKL������������
.DEXO�WDULKL�������������

ø'

ø'

ø'

ø'

-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÖS�'HUJLVL
7KH�-RXUQDO�RI�*\QHFRORJ\���2EVWHWULFV�DQG�1HRQDWRORJ\

DOI: 10.38136/jgon.1125562
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*(5(d�9(�<g17(0/(5

3ODVHQWD�SUHYLD� �33���SODVHQWDQÕQ�XWHUXV�DOW�VHJPHQWLQH� LPS-

ODQWDV\RQXQD�YHULOHQ� LVLPGLU��6ÕNOÕ÷Õ�VRQ�RQ�\ÕOGD�GDKD�GD�DU-
WDUDN������GR÷XPGD��������¶�H�XODúPÕúWÕU� �����(Q�|QHPOL� ULVN�
IDNW|U�� JHoLULOPLú� VH]DU\HQ� VD\ÕVÕ� LNHQ� GLODWDV\RQ� N�UHWDM� YH�
SODVHQWDQÕQ� HOOH� KDODVÕ�� SRVWSDUWXP� HQGRPHWULW� |\N�V�� GL÷HU�
ULVN� IDNW|UOHULGLU� �����g]HOOLNOH� VH]DU\HQ� RUDQODUÕQÕQ� DUWWÕ÷Õ� JH-

OLúPLú��ONHOHUGH�PRUELGLWH�YH�PRUWDOLWH� LOH� LOLúNLOLGLU��%X�\�]GHQ�
WDQÕQÕQ�DQWHQDWDO�G|QHPGH�NRQXOPDVÕ��PDWHUQDO�YH� IHWDO� L\LOLN�
LoLQ�ROGXNoD�|QHPOLGLU��3ODVHQWD�DNUHWD�VSHNWUXPX�\D�GD�PRUELG�
DGHUDQ�SODVHQWD��0$3��GR÷XPGD�PDVLI�NDQDPD�KDWWD�PRUWDOL-
WH\H�NDGDU�JLGHQ�NRPSOLNDV\RQODUD�\RO�DoDELOHQ�DQRUPDO�SOD-

VHQWDV\RQ�YH�WURIREODVWODUÕQ�P\RPHWULXPD�DQRUPDO� LQYD]\RQX�
DQODPÕQGD� NXOODQÕOPDNWDGÕU� �����7DQÕ� NOLQLN�� XOWUDVRQRJUD¿N� \D�
GD� KLVWRSDWRORMLN� RODUDN� NRQXODELOPHNWHGLU�� +LVWRSDWRORMLN� ROD-

UDN��oH�D\UÕOÕU��3ODVHQWD�DNUHWDGD�YLOOXVODU�GHVLGXD�ROPDNVÕ]ÕQ�
P\RPHWULXPD�ED÷ODQÕU�� øQNUHWDGD�VHUR]D\D� NDGDU�� SHUNUHWDGD�
LVH�PHVDQH�YH�GL÷HU�SHOYLN�RUJDQODUD�LQYD]\RQ�PHYFXWWXU��7�P�
G�Q\DGD�DQRUPDO�NDQDPD��NDQ�WUDQVI�]\RQX��úRN��SHULSDUWXP�
KLVWHUHNWRPL� KDWWD� |O�P� GDKLO� NDWDVWUR¿N� NRPSOLNDV\RQODUÕQ�
HQ� |QHPOL� VHEHSOHULQGHQGLU� ����� øQYD]\RQXQ� YH� PRUELGLWHQLQ�
GHUHFHVLQL�EHOLUOHPHN� LoLQ�DQWHQDWDO�RODUDN�EDNÕODQ�NDOLWDWLI� YH�
NDQWLWDWLI� SDUDPHWUHOHU� LOH�HOGH�HGLOHQ�VNRUODPD�VLVWHPL�RODUDN�
3ODVHQWD�$NUHWD�øQGH[��3$,��JHOLúWLULOPLúWLU������3$6�ULVNL��DQWH-

QDWDO� G|QHPGH� XOWUDVRQRJUD¿N� YH�05�EHOLUWHoOHUL� NXOODQÕODUDN�
EHOLUOHQPH\H�oDOÕúÕOPDNOD�EHUDEHU�LON�WULPHVWHU�VHUXP�EHOLUWHo-

OHUL�LOH�GH�|QJ|U�OHELOPHNWHGLU�����

%DúWD� WUL]RPL��������YH����ROPDN��]HUH�NURPR]RPDO�DQRPDOL�
WDUDPDVÕQGD�NXOODQÕODQ��VHUXP�EHOLUWHoOHUL�DGÕ�YHULOHQ�3UHJQDQ-

F\�DVVRFLDWHG�SODVPD�SURWHLQ�$��3$33�$��YH�VHUEHVW�ȕ�+&*��
HQVH� VD\GDPOÕ÷Õ� �17�� LOH� NRPELQH� WHVWLQ� ELOHúHQOHULQL� ROXúWX-

UXUODU�� 3$33�$�� JHQL� ��� NURPR]RPGD� NRGODQDQ� \DNODúÕN� ����
NLORGDOWRQ�D÷ÕUOÕ÷ÕQGD�PHWDOORSURWHLQD]�DLOHVLQGHQ�JHEHOLNOH�LOJLOL�
|QHPOL�ELU�SURWHLQGLU�����%LUoRN�GRNXGDQ�\D\JÕQ�RODUDN�HNVSUH-

VH� HGLOHQ�3$33�$�� LON� RODUDN� JHEHOLNWH� NHúIHGLOPLúWLU�� 3ODVHQ-

WDO� VLQVLW\RWURIREODVWODU� YH� GHVLGXDGDQ� VDOÕQÕU�� )HWDO� DQ|SORLGL�
ROJXODUÕQGD� LON� WULPHVWHUGD� VHYL\HVL� D]DOPDNOD� ELUOLNWH� DERUWXV�
LPPLQHQV��HNWRSLN�JHEHOLN��SUHHNODPSVL� \D�GD�JHEHOLN� \DúÕQD�
J|UH�N�o�N�IHWXV��6*$��JLEL�JHEHOLN�NRPSOLNDV\RQODUÕ�GD�G�ú�N�
3$33�$� VHYL\HOHUL� LOH� LOLúNLOHQGLULOHQ� GL÷HU� NRPSOLNDV\RQODUGÕU�
����� (UNHQ� WURIREODVW� LQYD]\RQXQGDNL� GHIHFW� SUHHNODPSVL� LOH�
LOLúNLOHQGLULOLUNHQ� DúÕUÕ� LQYD]\RQ� SODVHQWD� DNUHWD� HW\RORMLVLQGH�
\HU�DOPDNWDGÕU� ���������6HUEHVW�ȕ�+&*�GH�VLQVLW\RURIREODVWODU�
YH� SODVHQWDGDQ� VHQWH]OHQHQ� KHP� ELULQFL� KHP� LNLQFL� WULPHVWHU�

NURPR]RP� DQRPDOL� WDUDPDVÕQGD� NXOODQÕODQ� ELU� JOLNRSURWHLQGLU��
1RUPDO�DUDOÕ÷ÕQ�GÕúÕQGD�NDODQ�VHYL\HOHUL�������0R0�YH�!�0R0��
ROXPVX]�JHEHOLN�VRQXoODUÕ�LOH�LOLúNLOHQGLULOPLúWLU������$\UÕFD�LNLQFL�
WULPHVWHU�DQ|SORLGL�WDUDPD�EHOLUWHFL�RODQ�PDWHUQDO�VHUXPGD�$OID�
)HWR3URWHLQ� �06�$)3�� LOH� � SODVHQWD� DFUHWD� LOLúNLVL� GDKD� |QFH�
SHN�oRN�NH]�DUDúWÕUÕOPÕúWÕU��$GH]\RQ�DQRPDOLVL�RODQ�JHEHOLNOHUGH�
\�NVHN�06�$)3�0R0�GH÷HUOHUL�EXOXQPXúWXU���������

øON� WULPHVWHU�VHUXP�WDUDPD�EHOLUWHoOHUL��3$6�|QJ|U�V�QGH�NXO-
ODQÕODELOGL÷L� JLEL� PRUELGLWHQLQ� EHOLUOHQPHVLQGH� XOWUDVRQRJUD¿�
YH�NOLQLV\HQLQ�YDND�\|QHWLPLQH�\DUGÕPFÕ�RODELOPHNWHGLU��%L]�EX�
oDOÕúPDPÕ]GD�SODVHQWD�SUHYLD�WDQÕOÕ�ROJXODUGD�SODVHQWD�DNUHWD�
LQGHNV��3$,��VNRUX�LOH�LON�WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ�3$6�|Q-

J|U�V�QGHNL�\HULQL�DUDúWÕUPD\Õ�DPDoODGÕN�

$QNDUD�ùHKLU�+DVWDQHVL�3HULQDWRORML�NOLQL÷LQGH���0DUW���������
0DUW� ����� WDULKOHUL� DUDVÕQGD�33� YH�3$6� WDQÕOÕ� ROJXODUÕ� LoHUHQ�
YDND�NRQWURO�oDOÕúPDPÕ]ÕQ�HWLN�NXUXO�RQD\Õ�DOÕQPÕúWÕU� �(������
�������

7RSODPGD� ���� ROJXQXQ�� ��¶VÕ� 33� YH� 3$6� WDQÕOÕ�� ��¶Õ� VD÷OÕNOÕ�
JHEHGHQ� ROXúPDNWD\GÕ�� øON� WULPHVWHU� YHULOHULQH� XODúÕODPD\DQ�
������NDUGL\DN��KLSHUWDQVLI�KDVWDOÕ÷Õ�RODQ��GLDEHWLN�JHEHOHU��SUH-

HNODPSVL�JLEL�PDWHUQDO�NRPRUELGHWHVL� ����RODQODU�� IHWDO�JHOLúLP�
JHULOL÷L�����RODQ�JHEHOHU��oR÷XO�JHEHOLNOHU������LQWUDXWHULQ�|O�P�����
ROJXODUÕ� KDULo� WXWXOGX�� 3$6� JUXEXQD� KLVWRORMLN� RODUDN� SODVHQWD�
DNUHWD��LQFUHWD�YH�SHUNUHWD�WDQÕVÕ�DOPÕú�ROJXODU��SODVHQWD�SUHYLD�
JUXEXQD�SODVHQWD�SUHYLD� WDQÕVÕ�DODQ� IDNDW� LQYD]\RQ�DQRPDOLVL�
EXOXQPD\DQ� ROJXODU� DOÕQGÕ�� dDOÕúPD\D� GDKLO� ROPD� NULWHUOHULQH�
X\DQ����3$6�� ���SODVHQWD� SUHYLD� ROJXVX� LOH� ��� VD÷OÕNOÕ� JHEH�
ROPDN��]HUH�WRSODPGD�����KDVWD�GDKLO�HGLOGL�

ho�QF�� WULPHVWHUGD� 3$,� VNRUODPDVÕ� \DSWÕ÷ÕPÕ]� KDVWDODUÕQ� LON�
WULPHVWHU�VHUXP�EHOLUWHoOHULQH�EDNWÕN��7UDQVDEGRPLQDO�YH�WUDQV-

YDMLQDO�XOWUDVRQRJUD¿�GH÷HUOHQGLUPHOHULQLQ�WDPDPÕ�D\QÕ�SHULQD-

WRORJ�WDUDIÕQGDQ��0<��\DSÕOGÕ��9ROXVRQ�(���*(�0HGLFDO�6\VWHP��
0LOZDXNHH��:,��86$��&�����NRQYHNV�SUREX�LOH�WUDQVDEGRPLQDO��
&� ���� WUDQVYDMLQDO� SURE� LOH� WUDQVYDMLQDO� J|U�QW�OHPH� \DSÕOGÕ��
8WHUXV�|Q�\�]GH� LPSODQWH�ROPXú�YH� VHUYLNVL� NDSDWDQ�SODVHQ-

WDQÕQ�ORNDOL]DV\RQX�DQWHULRU�\HUOHúLP�RODUDN�NDEXO�HGLOGL��/DN�Q�
�VRQROXVHQ�DODQ��YDUOÕ÷Õ��VD\ÕVÕ�YH�úHNOL�NDQWLWDWLI�RODUDN�GHUHFH-

OHQGLULOHUHN�QRW�HGLOGL��øNL�YH\D�GDKD�ID]OD�VD\ÕGD�VH]DU\HQ�VD\Õ-
VÕQD���SXDQ��DQWHULRU�SODVHQWD�YDUOÕ÷ÕQGD���SXDQ�YHULOGL��%LU�LOH�
�o�DUDVÕQGD�N�o�N�ODN�QOHU�*UDGH����G|UW�LOH�DOWÕ�DUDVÕQGD�GDKD�
E�\�N�ER\XWWD��G�]HQOL�NRQWXUODUÕ�EXOXQPD\DQ�ODN�QOHU�*UDGH���
ROXS���SXDQ��GDKD�ID]OD�VD\ÕGD�GDKD�E�\�N�RODQ�ODN�QOHU�*UDGH�
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��RODUDN�GH÷HUOHQGLULOHUHN�����SXDQ�YHULOGL��5HWURSODVHQWDO�DODQGD�VDJLWWDO�G�]OHPGH�P\RPHWULXP�HQ�LQFH�\HULQGHQ�|Oo�OG����PP�
DOWÕQGD���SXDQ����LOH���PP�DUDVÕ�����SXDQ����PP�GDKD�ID]OD�NDOÕQOÕ÷D������SXDQ�YHULOGL��0HVDQH�YH�XWHUXV�DUDVÕQGDNL�LUUHJ�ODULWH�
YH�N|SU�OHúHQ�GDPDU�YDUOÕ÷ÕQD�����SXDQ�YHULOGL��'|UG��VRQRJUD¿N�PDUNHU�ELUL�REVWHWULN�YHUL\H�GD\DQDQ�NULWHUOHU�WRSOX�RODUDN�ùHNLO���
GH�VXQXOGX������ùHNLO����3$,�VNRUODPDVÕQGD�NXOODQÕODQ�SDUDPHWUHOHU

úHNLO����3$,�VNRUODPDVÕQGD�NXOODQÕODQ�SDUDPHWUHOHU

*HEHOLN�KDIWDODUÕ�VRQ�DGHW�WDULKL�\D�GD�LON�WULPHVWHU�&URZQ�5XPS�/HQJWK��&5/��|Oo�POHUL�LOH�EHOLUOHQGL��+DVWDODUÕQ������LOH������
KDIWDODUÕ�DUDVÕQGD�NRPELQH�WHVW�DPDFÕ�LOH�DOÕQDQ�VHUXP�WDUDPD�EHOLUWHoOHULQGHQ�3$33�$�P,8�PO�YH�0R0��VHUEHVW�ȕ�+&*�QJ�PO�YH�
0R0�FLQVLQGHQ�QRW�HGLOGL��

øVWDWLVWLNVHO�DQDOL]OHU�6366������IRU�:LQGRZV�NXOODQÕODUDN�\DSÕOGÕ��7DQÕPOD\ÕFÕ�YHULOHU�RUWDODPD��VWDQGDUW�VDSPD��RUWDQFD�YH�oH\-

UHNOHU�DUDVÕ�\�]GH�GH÷HUOHUL�LOH�VXQXOGX��9HULOHULQ�QRUPDO�GD÷ÕOÕPD�X\JXQOX÷X�.ROPRJRURY��6PLUQRY�LOH�NRQWURO�HGLOGL��ho�ED÷ÕPVÕ]�
JUXS�DUDVÕQGD�YHULOHULQ�NÕ\DVODQPDVÕ�$129$�WHVWL�LOH�\DSÕOGÕ��9DU\DQV�KRPRMHQLWHVLQLQ�EHOLUOHQPHVL�LoLQ�7XNH\�WHVWL�NXOODQÕOGÕ��dDOÕú-

PD�JUXEX�LOH�NRQWURO�JUXEX�DUDVÕQGDNL�HWNLOHQPH\L�J|VWHUPHN�LoLQ�QRUPDO�GD÷ÕODQ�YHULOHU�LoLQ�%D÷ÕPVÕ]�7�WHVWL��QRUPDO�GD÷ÕOPD\DQ�
YHULOHU�LoLQVH�0DQQ�:KLWQH\�8�WHVWL�NXOODQÕOGÕ���øVWDWLVWLNVHO�DQODPOÕOÕN�G�]H\L�S������RODUDN�NDEXO�HGLOGL��3$,�YH�LON�WULPHVWHU�VHUXP�
EHOLUWHoOHUL�LoLQ�UHFHLYHU�RSHUDWLQJ�FKDUDFWHULVWLFV��52&��FXUYH�oL]LOGL��(÷UL�DOWÕQGD�NDODQ�DODQ��($$��YH�����J�YHQ�DUDOÕ÷Õ�EXOXQGX��
&XW�RII�GH÷HUL�KHVDSODQDUDN�� VHQVLWLYLWH�YH�VSHVL¿WH�GH÷HUOHUL�EXOXQGX��3$,�VNRUX� LOH� LON� WULPHVWHU� VHUXP�EHOLUWHoOHUL� DUDVÕQGDNL�
NRUHODV\RQX�J|VWHUPHN�LoLQ�6SHDUPDQ�NRUHODV\RQ�WHVWL�NXOODQÕOGÕ�

dDOÕúPD\D�GDKLO�HGLOHQ�����JHEHQLQ�VRV\RGHPRJUD¿N�YH�REVWHWULN�YHULOHUL�7DEOR��¶GH�VXQXOGX��øON�WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ�33�
LOH�NRQWURO�JUXEX��3$6�LOH�33�JUXEX�YH�RSHUDV\RQ�VRQXo��KLVWHUHNWRPL��JUXSODUÕ�DUDVÕQGD�NÕ\DVODQPDVÕ�7DEOR��¶GH�YHULOGL�

7DEOR����dDOÕúPD\D�GDKLO�RODQ�KDVWDODUÕQ�GHPRJUD¿N�YH�NOLQLN�|]HOOLNOHUL

%8/*8/$5

PAS (n=30) PP (n=30) Kontrol (n=60) Ɖ�ĚĞŒĞƌŝ
zĂƔ ϯϮнͬͲϱ ϯϬнͬͲϱ ϮϴнͬͲϱ <.001*
VKI(kg/m2) Ϯϴ͘ϰнͬͲϯ͘ϯ Ϯϵ͘ϵнͬͲϰ͘ϱ Ϯϵ͘ϭнͬͲϯ͘ϴ ͘ϮϯϳΎ
Gravida ϯ�;ϭͲϴͿ ϯ�;ϭͲϵͿ Ϯ�;ϭͲϱͿ <.001*
Parite Ϯ�;ϬͲϳͿ ϭ�;ϬͲϲͿ ϭ�;ϬͲϮͿ <.001*
'ĞĕŝƌŝůŵŝƔ�ƐĞǌĂƌǇĞŶ Ϯ�;ϬͲϱͿ Ϭ�;ϬͲϱͿ Ϭ�;ϬͲϱͿ <.001*
Missed Abortus Ϭ�;ϬͲϱͿ Ϭ;ϬͲϰͿ Ϭ�;ϬͲϮͿ ͘ϱϴϳΎ
D&C ϭ�;ϬͲϱͿ Ϭ�;ϬͲϰͿ Ϭ�;ϬͲϱͿ ͘ϯϯϵΎ

�ĞŒĞƌůĞƌ�ŽƌƚĂůĂŵĂнͬͲ^ƚĂŶĚĂƌƚ��ĞǀŝĂƐǇŽŶ͕�ŽƌƚĂŶĐĂ;ŵŝŶͲŵĂǆͿ�ŽůĂƌĂŬ�ǀĞƌŝůĚŝ͘
Ύ�EKs��ƚĞƐƟ s</͕�ǀƺĐƵƚͲŬŝƚůĞ�ŝŶĚĞŬƐŝ͖��Θ�͕�ĚŝůĂƚĂƐǇŽŶͲŬƺƌĞƚĂ

Parametre �ĞŒĞƌ
шϮ�ƐĞǌĂƌǇĞŶ ϯ͘Ϭ
>ĂŬƺŶ
������������'ƌĂĚĞ�ϯ ϯ͘ϱ
������������'ƌĂĚĞ�Ϯ ϭ͘Ϭ
DŝŶŝŵƵŵ�ƐĂŐŝƩĂů�ŵǇŽŵĞƚƌŝĂů�ŬĂůŦŶůŦŬ
             чϭŵŵ� ϭ͘Ϭ
������������хϭ�ĨĂŬĂƚ�чϯŵŵ Ϭ͘ϱ
������������хϯ�ĨĂŬĂƚ�чϱ�ŵŵ Ϭ͘Ϯϱ
�ŶƚĞƌŝŽƌ�WWΎ ϭ͘Ϭ
<ƂƉƌƺůĞƔĞŶ�ĚĂŵĂƌ�ǀĂƌůŦŒŦ Ϭ͘ϱ

PůĕƺŵůĞƌ�ƐĂŐŝƩĂů�ƉůĂŶĚĂ�ǇĂƉŦůŵĂůŦ͕�ƉĂƌĂŵĞƚƌĞ�ďƵůƵŶŵƵǇŽƌƐĂ�ƐŦķƌ�ƉƵĂŶ�ǀĞƌŝůŝƌ͘ ΎWůĂƐĞŶƚĂŶŦŶ�ŚĞƌŚĂŶŐŝ�ďŝƌ�ƉĂƌĕĂƐŦ�ĂŶƚĞƌŝŽƌĚĂ
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7DEOR�����øON�WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ�33�LOH�NRQWURO�JUXEX��3$6�LOH�33�JUXEX�YH�RSHUDV\RQ�VRQXo��KLVWHUHNWRPL��JUXSODUÕQGD�
NÕ\DVODQPDVÕ

dDOÕúPDPÕ]GD�D\UÕFD�3$,�VNRUX�LOH�3$33�$�0R0�DUDVÕQGD�SR]LWLI�\|QGH�RUWD��\�NVHN�GHUHFHGH��U��������S���������3$,�VNRUX�LOH�
VHUEHVW�ȕ�+&*�0R0�DUDVÕQGD�SR]LWLI�\|QGH�RUWD�G�]H\GH�NRUHODV\RQ��U��������S��������ROGX÷XQX�J|UG�N��

2OJXODUGD�KHVDSODQDQ�3$,�VNRUX�LOH�LON�WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ�3$6�|QJ|U�V�QH�\|QHOLN�\DSÕODQ�NRUHODV\RQ�WHVWLQH�J|UH�
oL]LOHQ�52&�H÷ULVL�ùHNLO��¶�GH�J|U�OG�÷��JLELGLU�

W�WW�͕�ƉƌĞŐŶĂŶĐǇ�ĂƐƐŽĐŝĂƚĞĚ�ƉůĂƐŵĂ�ƉƌŽƚĞŝŶ�Ă͖�DŽD͕�ŵƵůƟƉůĞ�ŽĨ�ƚŚĞ�ŵĞĚŝĂŶ͖�ďĞƚĂ�,�'͕�ďĞƚĂ�ŚƵŵĂŶ�ĐŚŽƌŝŽŶŝĐ�ŐŽŶĂĚŽƚƌŽƉŝŶ͘

3$,�VNRUX�LOH�LON�WULPHVWHU�VHUXP�EHOLUWHoOHULQLQ�3$6�|QJ|U�V�QGHNL�H÷UL�DOWÕQGDNL�DODQ�YH�����J�YHQ�DUDOÕNODUÕ�VÕUDVÕ\OD�ú|\OH\GL��
3$,�LoLQ���($$������������J�YHQ�DUDOÕ÷Õ�������������S�����������3$33�$��P,8�PO��LoLQ��($$������������J�YHQ�DUDOÕ÷Õ�������������S����
�������3$33�$��0R0��LoLQ��($$������������J�YHQ�DUDOÕ÷Õ�������������S����������ȕ�+&*��QJ�PO��LoLQ��($$������������J�YHQ�DUDOÕ÷Õ��
�����������S�����������ȕ�+&*��0R0��LoLQ��($$������������J�YHQ�DUDOÕ÷Õ�������������S����������RODUDN�EXOXQGX�

PP (n=30) Kontrol 
(n=60)

Ɖ�ĚĞŒĞƌŝ PAS (n=30) PP (n=30) Ɖ�ĚĞŒĞƌŝ ,ŝƐƚĞƌĞŬƚ

mi olan

,ŝƐƚĞƌĞŬƚŽ-
mi olmayan

Ɖ�ĚĞŒĞƌŝ

W�WWͲ��;ŵ/hͬŵůͿ ϭϱ͘ϯнͬͲϵ͘ϴ ϯ͘ϱнͬͲϮ͘ϴ <.001** ϮϱнͬͲϮϯ͘ϰ ϱ͘ϲнͬͲϮ͘Ϯ <.001** Ϯϲ͘ϲнͬͲϮϰ͘ϯ ϰ͘ϮнͬͲϮ͘ϴ <.001**

PAPP-A (MoM) Ϯ͘ϰнͬͲϭ͘ϯ ϭ͘ϯнͬͲϬ͘ϴ <.001** ϯ͘ϯнͬͲϭ͘Ϯ ϭ͘ϱнͬͲϬ͘ϱ <.001** ϯ͘ϰнͬͲϭ͘Ϯ ϭ͘ϰнͬͲϬ͘ϳ <.001**

ɴ�Ͳ,�'�;ŶŐͬŵůͿ ϱϰ͘ϳнͬͲϯϭ ϰϲ͘ϭнͬͲϯϬ͘ϭ ͘ϭϮϳΎΎ ϳϱнͬͲϮϵ͘ϱ ϯϰ͘ϰнͬͲϭϱ͘ϯ <.001** ϳϵ͘ϳнͬͲϮϴ ϰϮ͘ϮнͬͲϮϲ͘ϲ <.001**

ɴ�Ͳ,�'�;DŽDͿ Ϯ͘ϮнͬͲϭ͘Ϯ ϭ͘ϮнͬͲϬ͘ϴ <.001** Ϯ͘ϵнͬͲϬ͘ϵ ϭ͘ϱнͬͲϭ <.001** ϯнͬͲϬ͘ϴ ϭ͘ϯнͬͲϬ͘ϴ <.001**

�ĞŒĞƌůĞƌ�ŽƌƚĂůĂŵĂнͬͲ^ƚĂŶĚĂƌƚ��ĞǀŝĂƐǇŽŶ�ŽůĂƌĂŬ�ǀĞƌŝůĚŝ͘

ΎΎ�ĂŒŦŵƐŦǌ�ƚ�ƚĞƐƟ

WW͕ �ƉůĂƐĞŶƚĂ�ƉƌĞǀŝĂ͖�W�^͕�ƉůĂƐĞŶƚĂ�ĂŬƌĞƚĂ�ƐƉĞŬƚƌƵŵƵ͕�W�WWͲ�͕�ƉƌĞŐŶĂŶĐǇͲĂƐƐŽĐŝĂƚĞĚ�ƉůĂƐŵĂ�ƉƌŽƚĞŝŶͲĂ͖�ɴ�Ͳ,�'͕�ĨƌĞĞ�ďĞƚĂ�ŚƵŵĂŶ�ĐŚŽƌŝŽŶŝĐ�ŐŽŶĂĚŽƚƌŽƉŝŶ͗�DŽD͕�
DƵůƟƉůĞ�ŽĨ�ƚŚĞ�DĞĚŝĂŶ͘
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3ODVHQWD�SUHYLD�WDQÕOÕ�ROJXODUGD�DGH]\RQX�|QJ|UPHGH�HQ�J�oO��
SDUDPHWUHQLQ� 3$,� VNRUODPDVÕ� ROGX÷XQX� EXOGXN�� %XQXQOD� EH-

UDEHU� oDOÕúPDPÕ]GD� LON� WULPHVWHU� VHUXP� EHOLUWHoOHULQLQ� GH�3$,�
VNRUODPDVÕ�NDGDU�3$6�|QJ|U�V�QGH�EDúDUÕOÕ�ROGX÷X�VRQXFXQD�
XODúWÕN��%X�QHGHQOH�EHQ]HU�SUHGLNWLYLWH\H�VDKLS�LON�WULPHVWHU�VH-

UXP�EHOLUWHoOHUL�DGH]\RQ�|QJ|U�V�QGH�NXOODQÕODELOLU�

dDOÕúPDPÕ]GD�9.ø��PLVVHG�DERUWXV�|\N�V��YH�JHoLULOPLú�'	&�
VD\ÕODUÕ� JUXSODU� DUDVÕQGD� EHQ]HU� L]OHQGL�� dDOÕúPDPÕ]GD� 3$6�
JUXEXQXQ�\DúÕ�GL÷HU�JUXSWDNLOHULQ�\DúÕQGDQ� LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ID]OD\GÕ��'DKD�|QFHNL�oDOÕúPDODUGD�LOHUL�PDWHUQDO�\DúÕQ�
DWHURVNOHUR]�ULVNLQL�DUWWÕUPDVÕ��SODVHQWDO�\DWDNWD�GHIHNWLI�NDQODQ-

PD\D�QHGHQ�RODUDN�33�LoLQ�ULVN�IDNW|U��RODUDN�ELOGLULOPLúWLU�������
3$6�LoLQ�HQ�L\L�WDQÕPODQPÕú�ULVN�IDNW|UOHUL�DQWHULRU�SODVHQWD�\HU-
OHúLPL�YH�JHoLULOPLú�VH]DU\HQ�|\N�V�G�U��dDOÕúPD�JUXEXPX]GD�
JHoLULOPLú�VH]DU\HQ�VD\ÕODUÕ��33�YH�NRQWURO�JUXEXQD�J|UH�3$6�
ROJXODUÕQGD� VD\ÕFD� GDKD� ID]OD\GÕ�� /LWHUDW�UGH�33� LOH� SODVHQWD�
DNUHWD� ROJXODUÕQÕQ� NDUúÕODúWÕUÕOGÕ÷Õ� ELU� UHWURVSHNWLI� YDND�NRQWURO�
oDOÕúPDVÕQGD� JHoLULOPLú� VH]DU\HQ� VD\ÕODUÕQGD� DQODPOÕ� IDUNOÕOÕN�
VDSWDQPÕúWÕU��������

%LU� SODVHQWDO� WURIREODVW�PDUNHUÕ� RODQ� 3$33�$¶QÕQ� G�ú�N� VHYL-
\HOHUL� ����SHUVHQWLO� \D�GD������0R0�� OLWHUDW�UGH�SUHHNODPSVL��
G�ú�N� GR÷XP� D÷ÕUOÕ÷Õ�� IHWDO� ND\ÕS�� SUHWHUP� GR÷XP� JLEL� N|W��
REVWHWULN� ROD\ODUOD� LOLúNLOL� EXOXQPXúWXU� ����� 7URIRWUR¿]P� RODUDN�
DGODQGÕUÕODQ� WHRUL\H� J|UH� 33� JHOLúWLUHFHN� ROJXODUGD� SODVHQWDO�
LQYD]\RQ�IXQGXVD�GR÷UX�GH÷LO�VHUYLNVH�ROPDNWD�YH�EX�VHYL\HGH�
XWHULQ�DUWHULQ�GDKD�JHQLú�SRUVL\RQXQGDQ�NDQODQDQ�SODVHQWDQÕQ�
RNVLMHQL]DV\RQXQGDQ�GROD\Õ�VDOJÕODQDQ��U�QOHULQ�DUWPDVÕ�LOH�VR-

QXoODQPDNWDGÕU�������3$33�$�GH÷HULQLQ���0R0��]HULQGH�ROPDVÕ�
3$6�ULVNLQL�DUWWÕUPDNWDGÕU��$\UÕFD�3$33�$�����0R0�DOWÕQGD�ROGX-

÷XQGD�JHoLULOPLú�VH]DU\HQ�VD\ÕVÕQÕQ�DUWÕúÕQÕQ�GDKL�3$6�ULVNLQL�
DUWWÕUPDGÕ÷Õ�J|VWHULOPLúWLU�������

dDOÕúPDPÕ]GD�GD�33�YH�NRQWURO�JUXEXQGDNL�ROJXODU�NDUúÕODúWÕ-
UÕOGÕ÷ÕQGD�3$33�$��3$33�$�0R0�YH�VHUEHVW�ȕ�+&*�0R0�GH-

÷HUOHUL�33�JUXEXQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�GHUHFHGH�GDKD�
\�NVHNWL��%XQXQOD�X\XPOX�RODUDN����33�YDNDVÕ� LOH� ��� NRQWURO�
JUXEXQXQ� NDUúÕODúWÕUÕOGÕ÷Õ� ELU� oDOÕúPDGD� VHUEHVW� ȕ�+&*�0R0�
DQODPOÕ�RODUDN�GDKD�\�NVHN�EXOXQPXúWXU� ������dDOÕúPDPÕ]GD�
33� ROJXODUÕ� LOH� 3$6� ROJXODUÕ� NDUúÕODúWÕUÕOGÕ÷ÕQGD� LON� WULPHVWHU�
VHUXP� EHOLWHoOHULQLQ� 3$6� YH� SHULSDUWXP� KLVWHUHNWRPL\H� JLGHQ�
JUXSWD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� GHUHFHGH� \�NVHN� ROGX÷XQX�
EXOGXN�� /LWHUDW�UGH� SODVHQWDGD� IHWRPDWHUQDO� EDUL\HULQ� GHIHNWL�
QHWLFHVLQGH�3$6�JHOLúHFHN�ROJXODUGD�VHUXP�EHOLUWHoOHULQLQ�DUWWÕ-
÷Õ�YH�EXQXQ�JHoLULOPLú�VH]DU\HQ�KLND\HVLQGHQ�ED÷ÕPVÕ]�ROGX÷X�

EXOXQPXúWXU�����������%X�VRQXFXPX]�OLWHUDW�UGHNL�oDOÕúPDODU�YH�
DúÕUÕ�WURIREODVW�LQYD]\RQX�WHRULVL�LOH�X\XPOXGXU��

dDOÕúPDPÕ]GD�33�JUXEXQGD�3$6�|QJ|U�V��LoLQ�3$33�$��P,8�
PO��YH�3$33�$�0R0�LoLQ�FXWW�RII�GH÷HUOHUL�VÕUDVÕ\OD������YH�����
DOÕQGÕ÷ÕQGD� VHQVLWLYLWH����� YH������ VSHVL¿WHVL����� YH�����
RODUDN�EXOGXN���6HUEHVW�ȕ�+&*��QJ�PO��YH�VHUEHVW�ȕ�+&*�0R0�
LoLQ�VÕUDVÕ\OD������YH������GH÷HUOHUL�FXW�RII�DOÕQGÕ÷ÕQGD�VHQVLWLYL-
WH�GH÷HULQL�������YH�������VSHVL¿WH�GH÷HULQL�������YH�������
RODUDN�EXOGXN��8OWUDVRQRJUD¿GH�33�WDQÕVÕ�NRQDQ�KDVWDODUÕQ�VH-

UXP�EHOLUWHoOHULQH�EDNÕOPDVÕ��3$6�|QJ|U�V�Q�Q�\DSÕODELOPHVL��
DQWHQDWDO�YH�SRVWSDUWXP�KHPRUDMLGHQ�NRUXQPD��PXOWLGLVLSOLQHU�
\DNODúÕPÕQ�SODQODQDELOPHVL�DoÕVÕQGDQ�DYDQWDMOÕ�RODFDNWÕU��$\UÕFD�
DQ|SORLGL�WDUDPDVÕQGD�ROGX÷X�JLEL�DNUHWD���3$6�WDUDPD�SURWR-

NRO�Q�Q�ROXúWXUXOPDVÕQÕQ�HIHNWLI�RODFD÷Õ�NDQDDWLQGH\L]��

3$,� VNRUX� LOH�3$33�$�0R0�DUDVÕQGD�SR]LWLI� \|QGH�RUWD�� \�N-

VHN��3$,�VNRUX�LOH�VHUEHVW�ȕ�+&*�0R0�DUDVÕQGD�SR]LWLI�\|QGH�
RUWD�G�]H\GH�NRUHODV\RQ�ROGX÷XQX�WHVSLW�HWWLN��/LWHUDW�UGH�3$,�
VNRUXQXQ�SUHGLNWLYLWHVL� LOH� LOJLOL�ROGXNoD�D]�oDOÕúPD�EXOXQPDN-

WDGÕU��%LOGL÷LPL]�NDGDUÕ\OD� OLWHUDW�UGH�LON�GHID��3$,�VNRUXQXQ�LON�
WULPHVWHU�VHUXP�EHOLUWHoOHUL�LOH�NÕ\DVODQPDVÕ�oDOÕúPDPÕ]ÕQ�J�oO��
\|Q�G�U��

�3$,�VNRUX�WDQÕPODQDQD�NDGDU�JHoLULOPLú�VH]DU\HQ�VD\ÕVÕ��SOD-

VHQWDO� ORNDOL]DV\RQ�� P\RPHWULDO� NDOÕQOÕN�� SODVHQWDGDNL� ODN�Q-

OHULQ� VD\ÕVÕ� YH� E�\�NO�÷�� WHN� WHN� HOH� DOÕQDUDN� SUHGLNWLYLWH� KH-

VDSODQPDNWD\GÕ� �����3$,�VNRUX�ELUH\VHO�RODUDN�ULVN�EHOLUOHPHVL�
YH� HYUHQVHO� VWDQGDUGL]DV\RQ� \DSÕODELOLUOL÷L� DoÕVÕQGDQ� ROGXNoD�
NDSVD\ÕFÕ�J|U�QPHNWHGLU��dDOÕúPD�JUXEXPX]GD�3$6�|QJ|U�V��
LoLQ�3$,�VNRUX�������GH÷HUL�FXW�RII�RODUDN�EHOLUOHQGL÷LQGH�VHQVL-
WLYLWHVLQL��������VSVHVL¿WHVLQL�������RODUDN�EXOGXN��/LWHUDW�UGH�
3$,�VNRUXQXQ�WDQÕPODQGÕ÷Õ�oDOÕúPDGD��FXW�RII�GH÷HULQL���YH�HQ�
\�NVHN�VNRU�RODQ���HúLN�GH÷HU�RODUDN�NDEXO�HGLOGL÷LQGH�KLVWROR-

MLN�SODVHQWDO�LQYD]\RQ�SUHGLNWLYLWHVLQLQ�����RODUDN�EXOPXúODUGÕU�
�����&XW�RII�GH÷HUL� LoLQ� OLWHUDW�UGH�oHúLWOL�oDOÕúPDODUGD�VÕUDVÕ\OD�
�����������JLEL�IDUNOÕ�VNRUODU�HOGH�HGLOPLú�ROXS��IDUNOÕ�VSHVL¿WH�YH�
VHQVLWLYLWH�GH÷HUOHUL�EHOLUOHQPLúWLU����������%L]LP�oDOÕúPDPÕ]GD�
3$,�VNRUXQXQ�3$6�|QJ|U�V��LoLQ�VSHVL¿WH�YH�VHQVLWLYLWHVL�ROGXN-

oD�\�NVHNWL�

0DWHUQDO�YH�IHWDO�PRUELGLWH��PRUWDOLWH\L�D]DOWPDN�DGÕQD�33�WDQÕ-
VÕ�NRQDQ�KDVWDODUÕQ�JHUL\H�G|Q�N�LON�WULPHVWHU�VHUXP�EHOLUWHoOHUL-
QH�EDNPDN�3$6�|QJ|U�V�QH�NDWNÕGD�EXOXQDELOLU��%|\OHFH�X\JXQ�
KDVWDQÕQ� WHUVL\HU� PHUNH]H� \|QOHQGLULOPHVL�� GHQH\LPOL� FHUUDKL�
HNLS� JHUHNWLUHQ� PXOWLGLVLSOLQHU� KD]ÕUOÕN�� SUHRSHUDWLI� KD]ÕUOÕNODU��
IHUWLOLWH�LVWH÷L�RODQ�KDVWDODUD�GR÷UX�ELOJLOHQGLUPH�YH�\|QOHQGLUPH�
GR÷UX�]HPLQGH�\DSÕODELOLU��

dDOÕúPDPÕ]ÕQ�OLPLWDV\RQX�RODUDN�KDVWD�VD\ÕVÕQÕQ�J|UHFH�D]�RO-
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PDVÕ��LON�WULPHVWHU�VHUXP�EHOLUWHo�VRQXo�ND\ÕWODUÕQD�XODúDPDPD�
YH�WHN�PHUNH]OL�ROPDVÕ�VD\ÕODELOLU�

33�WDQÕOÕ�ROJXODUGD�DGH]\RQX�|QJ|UPHGH�LON�WULPHVWHU�VHUXP�EH-

OLUWHoOHULQLQ�GH�3$,�VNRUODPDVÕ�NDGDU�3$6�|QJ|U�V�QGH�EDúDUÕOÕ�
ROGX÷XQX�EXOGXN��ho�QF��WULPHVWHUGD�EHOLUOHQPHVL��VRQRJUD¿N�
YH� WHNQLN� DoÕGDQ� EHOOL� ELU� GHQH\LP� JHUHNWLUPHVL�� WUDQVYDMLQDO�
\ROOD�X\JXODQDELOLUOL÷L�DoÕVÕQGDQ�KDVWD�NRQIRUXQX�HWNLOHPHVL�3$,�
VNRUODPDVÕQÕQ� GH]DYDQWDMODUÕGÕU�� %HQ]HU� SUHGLNWLYLWH\H� VDKLS�
VHUXP�EHOLUWHoOHUL� WDNLSOL� JHEHOHUGH� UXWLQ� RODUDN� EDNÕOPDVÕ� QH-

GHQL\OH�DGH]\RQ�|QJ|U�V�QGH�DYDQWDMOÕ�NRQXPGDGÕU��%XUDGDQ�
KDUHNHWOH� JHUHNOL� KDVWDODUÕQ� WHUVL\HU�PHUNH]H� \|QOHQGLULOPHVL-
QLQ��GHQH\LPOL�FHUUDKL�HNLS�JHUHNWLUHQ�PXOWLGLVLSOLQHU�SUHRSHUDWLI�
KD]ÕUOÕ÷ÕQ�\DSÕOPDVÕQÕQ�SHULQDWDO�PRUELGLWH�YH�PRUWDOLWH\L�D]DO-
WDFD÷ÕQÕ�G�ú�Q�\RUX]�

-DXQLDX[�(��%XQFH�&��*URQEHFN�/��/DQJKRII�5RRV�-��3UHYDOHQ-

FH�DQG�PDLQ�RXWFRPHV�RI�SODFHQWD�DFFUHWD�VSHFWUXP��D�V\VWH-

PDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��$PHULFDQ�MRXUQDO�RI�REVWHWULFV�
DQG�J\QHFRORJ\���������������������

��� -DXQLDX[�(��&KDQWUDLQH�)��6LOYHU�50��/DQJKRII�5RRV�
-�� 'LDJQRVLV� )3$�� 0DQDJHPHQW� ([SHUW� &RQVHQVXV� 3�� ),*2�
FRQVHQVXV�JXLGHOLQHV�RQ�SODFHQWD�DFFUHWD�VSHFWUXP�GLVRUGHUV��
(SLGHPLRORJ\��,QWHUQDWLRQDO�MRXUQDO�RI�J\QDHFRORJ\�DQG�REVWHW-
ULFV��WKH�RI¿FLDO�RUJDQ�RI�WKH�,QWHUQDWLRQDO�)HGHUDWLRQ�RI�*\QDH-

FRORJ\�DQG�2EVWHWULFV���������������������

��� %HOIRUW�0$��6KDPVKLUVD]�$$��)R[�.$��7KH�GLDJQRVLV�
DQG�PDQDJHPHQW�RI�PRUELGO\�DGKHUHQW�SODFHQWD��6HPLQDUV� LQ�
SHULQDWRORJ\�������������������

��� )ORRG�.0��6DLG�6��*HDU\�0��5REVRQ�0��)LW]SDWULFN�&��
0DORQH�)'��&KDQJLQJ�WUHQGV�LQ�SHULSDUWXP�K\VWHUHFWRP\�RYHU�
WKH�ODVW���GHFDGHV��$PHULFDQ�MRXUQDO�RI�REVWHWULFV�DQG�J\QHFR-

ORJ\������������������H����

��� 5DF�0:��'DVKH�-6��:HOOV�&(��0RVFKRV�(��0F,QWLUH�
''��7ZLFNOHU�'0��8OWUDVRXQG�SUHGLFWRUV�RI�SODFHQWDO� LQYDVLRQ��
WKH�3ODFHQWD�$FFUHWD�,QGH[��$PHULFDQ�MRXUQDO�RI�REVWHWULFV�DQG�
J\QHFRORJ\������������������H����

��� 6LOYHU� 50��$EQRUPDO� 3ODFHQWDWLRQ�� 3ODFHQWD� 3UHYLD��
9DVD�3UHYLD��DQG�3ODFHQWD�$FFUHWD��2EVWHWULFV�DQG�J\QHFRORJ\��
�������������������

��� )LDORYD�/��0DOERKDQ�,0��3UHJQDQF\�DVVRFLDWHG�SODV-

PD�SURWHLQ�$��3$33�$���WKHRUHWLFDO�DQG�FOLQLFDO�DVSHFWV��%UDWLV-

ODYVNH�OHNDUVNH�OLVW\����������������������

��� 0RUULV�5.��%LODJL�$��'HYDQL�3��.LOE\�0'��$VVRFLDWLRQ�RI�
VHUXP�3$33�$�OHYHOV�LQ�¿UVW�WULPHVWHU�ZLWK�VPDOO�IRU�JHVWDWLRQDO�
DJH�DQG�DGYHUVH�SUHJQDQF\�RXWFRPHV��V\VWHPDWLF�UHYLHZ�DQG�
PHWD�DQDO\VLV��3UHQDW�'LDJQ��������������������

��� 3LODOLV�$��6RXND�$3��$QWVDNOLV�3��'DVNDODNLV�*��3DSDQ-

WRQLRX�1��0HVRJLWLV�6��HW�DO��6FUHHQLQJ�IRU�SUH�HFODPSVLD�DQG�
IHWDO�JURZWK�UHVWULFWLRQ�E\�XWHULQH�DUWHU\�'RSSOHU�DQG�3$33�$�DW�
������ZHHNV¶�JHVWDWLRQ��8OWUDVRXQG�LQ�REVWHWULFV�	�J\QHFRORJ\�
��WKH�RI¿FLDO�MRXUQDO�RI�WKH�,QWHUQDWLRQDO�6RFLHW\�RI�8OWUDVRXQG�LQ�
2EVWHWULFV�DQG�*\QHFRORJ\��������������������

���� .KRQJ�7<��7KH�SDWKRORJ\�RI�SODFHQWD�DFFUHWD��D�ZRUO-
GZLGH�HSLGHPLF��-RXUQDO�RI�FOLQLFDO�SDWKRORJ\�������������������
��

���� 6LULNXQDODL� 3��:DQDSLUDN�&�� 6LULFKRWL\DNXO� 6�� 7RQJS-

UDVHUW�)��6ULVXSXQGLW�.��/XHZDQ�6��HW�DO��$VVRFLDWLRQV�EHWZHHQ�
PDWHUQDO�VHUXP�IUHH�EHWD�KXPDQ�FKRULRQLF�JRQDGRWURSLQ� �EH-

WD�K&*�� OHYHOV� DQG� DGYHUVH� SUHJQDQF\� RXWFRPHV�� -RXUQDO� RI�
REVWHWULFV�DQG�J\QDHFRORJ\���WKH�MRXUQDO�RI�WKH�,QVWLWXWH�RI�2EV-

WHWULFV�DQG�*\QDHFRORJ\��������������������

���� %HUH]RZVN\� $�� 3DUGR� -�� %HQ�=LRQ� 0�� :L]QLW]HU� $��
$YLUDP�$��6HFRQG�7ULPHVWHU�%LRFKHPLFDO�0DUNHUV�DV�3RVVLEOH�
3UHGLFWRUV� RI� 3DWKRORJLFDO� 3ODFHQWDWLRQ��$� 5HWURVSHFWLYH� &D-

VH�&RQWURO�6WXG\��)HWDO�GLDJQRVLV�DQG�WKHUDS\�����������������
���

���� 2]WDV�(��2]OHU�6��&DJODU�$7��<XFHO�$��$QDO\VLV�RI�¿UVW�
DQG�VHFRQG�WULPHVWHU�PDWHUQDO�VHUXP�DQDO\WHV�IRU�WKH�SUHGLFWL-
RQ�RI�PRUELGO\�DGKHUHQW�SODFHQWD�UHTXLULQJ�K\VWHUHFWRP\��7KH�
.DRKVLXQJ�MRXUQDO�RI�PHGLFDO�VFLHQFHV���������������������

���� /\HOO�'-��)DXFHWW�$0��%DHU�5-��%OXPHQIHOG�<-��'UX]LQ�
0/��(O�6D\HG�<<��HW�DO��0DWHUQDO�VHUXP�PDUNHUV��FKDUDFWHULVWL-
FV�DQG�PRUELGO\�DGKHUHQW�SODFHQWD�LQ�ZRPHQ�ZLWK�SUHYLD��-RXU-
QDO�RI�SHULQDWRORJ\� ��RI¿FLDO� MRXUQDO�RI� WKH�&DOLIRUQLD�3HULQDWDO�
$VVRFLDWLRQ�������������������

���� 7XOHN�)��.DKUDPDQ�$��7DVNLQ�6��2]NDYXNFX�(��6R\-

OHPH]�)��&KDQJHV�LQ�¿UVW� WULPHVWHU�VFUHHQLQJ�WHVW�SDUDPHWHUV�
LQ�SUHJQDQFLHV�FRPSOLFDWHG�E\�SODFHQWD�SUHYLD�DQG�DVVRFLDWLRQ�
ZLWK�K\SHUHPHVLV�JUDYLGDUXP��-RXUQDO�RI� WKH�7XUNLVK�*HUPDQ�
*\QHFRORJLFDO�$VVRFLDWLRQ�������������������

���� :DQJ�)��=KDQJ�/��=KDQJ�)��:DQJ�-��:DQJ�<��0DQ�'��
)LUVW�WULPHVWHU�VHUXP�3,*)�LV�DVVRFLDWHG�ZLWK�SODFHQWD�DFFUHWD��
3ODFHQWD�����������������

���� 'DVKH�-6��0F,QWLUH�''��5DPXV�50��6DQWRV�5DPRV�
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5��7ZLFNOHU� '0�� 3HUVLVWHQFH� RI� SODFHQWD� SUHYLD� DFFRUGLQJ� WR�
JHVWDWLRQDO�DJH�DW�XOWUDVRXQG�GHWHFWLRQ��2EVWHWULFV�DQG�J\QH-

FRORJ\������������3W����������

���� 'HVDL� 1�� .UDQW]� '�� 5RPDQ� $�� )OHLVFKHU� $�� %RXOLV�
6�� 5RFKHOVRQ� %�� (OHYDWHG� ¿UVW� WULPHVWHU� 3$33��D� LV� DVVRFL-
DWHG� ZLWK� LQFUHDVHG� ULVN� RI� SODFHQWD� DFFUHWD�� 3UHQDW� 'LDJQ��
������������������

���� '¶$QWRQLR�)��5LMR�&��7KLODJDQDWKDQ�%��$NROHNDU�5��.KD-

OLO�$��3DSDJHRXUJLRX�$��HW�DO��$VVRFLDWLRQ�EHWZHHQ�¿UVW�WULPHVWHU�
PDWHUQDO� VHUXP� SUHJQDQF\�DVVRFLDWHG� SODVPD� SURWHLQ�$� DQG�
REVWHWULF�FRPSOLFDWLRQV��3UHQDW�'LDJQ��������������������

���� +DSSH�6.��<XOH�&6��6SRQJ�&<��:HOOV�&(��'DVKH�-6��
0RVFKRV�(��HW�DO��3UHGLFWLQJ�3ODFHQWD�$FFUHWD�6SHFWUXP��9DOL-
GDWLRQ�RI�WKH�3ODFHQWD�$FFUHWD�,QGH[��-RXUQDO�RI�XOWUDVRXQG�LQ�
PHGLFLQH���RI¿FLDO�MRXUQDO�RI�WKH�$PHULFDQ�,QVWLWXWH�RI�8OWUDVRXQG�
LQ�0HGLFLQH���������������������

���� $JDUZDO�6��$JDUZDO�$��&KDQGDN�6��5ROH�RI�SODFHQWD�
DFFUHWD�LQGH[�LQ�SUHGLFWLRQ�RI�PRUELGO\�DGKHUHQW�SODFHQWD��$�UH-

OLDELOLW\�VWXG\��8OWUDVRXQG������������������

���� $EX� +DVKLP� +�� 6KDODE\� (0�� +XVVLHQ� 0+�� (O� 5DN-

KDZ\�0��'LDJQRVWLF�DFFXUDF\�RI�WKH�SODFHQWD�DFFUHWD�LQGH[�IRU�
SODFHQWD�DFFUHWD� VSHFWUXP��$�SURVSHFWLYH� VWXG\�� ,QWHUQDWLRQDO�
-RXUQDO�RI�*\QHFRORJ\�	�2EVWHWULFV�������������������



-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL�������9ROXPH�����6D\Õ��

1647

7KH�$VVHVVPHQW�RI�7KH�/HYHO�RI�&RYLG����)HDU�$QG�6WDWH�7UDLW�$Q[LHW\�RI�7KH�+HDOWKFDUH�:RUNHUV��
7KH�6DPSOH�2I�7XUNH\

6DáOóN��DOóġDQODUóQóQ�&RYLG����.RUNXVX�LOH�'XUXPOXN�6¾UHNOL�.D\Jó�'¾]H\LQLQ�'HáHUOHQGLULOPHVL��
7¾UNL\H��UQHNOHPL

NÜKHET KAÇAR  1

ÖZLEM MORALOĞLU TEKİN  1

FATMA DENİZ SAYINER   2

Orcid ID:0000-0001-5143-4376

Orcid ID:0000-0001-8167-3837
Orcid ID:0000-0001-9287-989X

1 Ankara Şehir Hastanesi- Kadın Doğum Hastanesi, Ankara
1 Eskişehir Osmangazi Üniversitesi, Sağlık Bilimleri Fakültesi Ebelik Bölümü., Eskişehir
1 Eskişehir Osmangazi Üniversitesi, Sağlık Bilimleri Fakültesi Ebelik Bölümü., Eskişehir

ÖZ

$PDo��&29,'����SDQGHPLVL�E�W�Q�KL]PHW�VHNW|U�Q��HWNLOHGL÷L�JLEL�VD÷OÕN�VHNW|U�Q��
GH�HWNLOHPLúWLU��dDOÕúPDGD�&29,'����SDQGHPL�V�UHFLQGH�DNWLI�RODUDN�6D÷OÕN�%DNDQ-

OÕ÷Õ¶QGD�oDOÕúDQ�VD÷OÕN�oDOÕúDQODUÕQÕQ�XQYDQ�IDUNÕ�J|]HWPHNVL]LQ��&29,'����NRUNXVX�
YH�HQGLúH�G�]H\LQLQ�LQFHOHQPHVL�DPDoODQPÕúWÕU��

*HUHo�YH�<|QWHPOHU��3DQGHPL�V�UHFLQGH�NRQWDPLQDV\RQXQ�HQJHOOHQPHVL�DPDFÕ\OD�
����VD÷OÕN�oDOÕúDQÕQD�oHYULP�LoL�DQNHW�PHWRWX�NXOODQÕODUDN�XODúÕOPÕúWÕU��/LWHUDW�U�WDUD-

QDUDN�DUDúWÕUPDFÕODU�WDUDIÕQGDQ�ROXúWXUXODQ�WDQÕPOD\ÕFÕ�ELOJL�IRUPX��JHoHUOLN�J�YHQLU-
OL÷L�VD÷ODQPÕú�RODQ�&29,'����.RUNXVX��&)6��YH�'XUXPOXN�6�UHNOLOLN�.D\JÕ�gOoH÷L�
�67$,��VD÷OÕN�oDOÕúDQODUÕQD�X\JXODQPÕúWÕU��9HULOHU�6366�SURJUDPÕ�LOH�DQDOL]�HGLOPLúWLU�

%XOJXODU��dDOÕúPDQÕQ�VRQXFXQGD�6D÷OÕN�%DNDQOÕ÷Õ¶QÕQ�SDQGHPL� LoLQ�D\DUODGÕ÷Õ�NR-

QDNODPD�KL]PHWOHULQL�NXOODQDQ�VD÷OÕN�SHUVRQHOOHULQLQ�&)6�SXDQÕ��S �������\�NVHN��
KHUKDQJL�ELU�SVLNRORMLN�GHVWHN�DOPD\DQ�YH� LúWHQ�D\UÕOPD\Õ�G�ú�QPH\HQ�VD÷OÕN�oD-

OÕúDQODUÕQÕQ�67$,�SXDQÕ��S �������G�ú�N�EXOXQPXúWXU��+HUKDQJL�ELU�SVLNRORMLN�GHV-
WHN� DOPD\Õ� G�ú�QPH\HQ� VD÷OÕN� oDOÕúDQODUÕQÕQ� KHP�&)6� �S ������� KHP� GH� 67$,�
�S �������SXDQODUÕ�G�ú�N�EXOXQPXúWXU��$\UÕFD�&)6�LOH�67$,�SXDQODUÕ�DUDVÕQGD�SR]LWLI�
\|QGH�ELU�NRUHODV\RQ�VDSWDQPÕúWÕU��S ��������

6RQXo��3DQGHPL�V�UHFLQGH�VD÷OÕN�SHUVRQHOL�VD\ÕVÕQÕQ�DUWÕUÕOPDVÕ��VD÷OÕN�oDOÕúDQODUÕ-
QÕQ�Lú�PRWLYDV\RQXQ�DUWÕUÕOPDVÕ��VHQHOLN�L]LQ�NXOODQÕPÕQÕQ�VD÷ODQPDVÕ��SDQGHPL�LOH�LO-
JLOL�H÷LWLP�YHULOPHVL�YH�SVLNRORMLN�GHVWHN�VD÷ODQPDVÕ��VD÷OÕN�oDOÕúDQODUÕQÕQ�&29,'����
NRUNXVX�YH�DQNVL\HWHVLQL�D]DOWPDNWD�ID\GDOÕ�RODELOHFH÷L�J|]OHQPLúWLU�

$QDKWDU�.HOLPHOHU��&29,'�����6D÷OÕN�dDOÕúDQODUÕ��&29,'�.RUNXVX��.D\JÕ

$%675$&7

$LP��7KH�&29,'����SDQGHPLF�KDV�DIIHFWHG�WKH�KHDOWK�VHFWRU�DV�ZHOO�DV�WKH�HQWLUH�
VHUYLFH�VHFWRU��7KLV�VWXG\��LW�LV�DLPHG�WR�H[DPLQH�WKH�IHDU�DQG�DQ[LHW\�OHYHOV�RI�WKH�KH-

DOWK�ZRUNHUV�ZKR�DUH�DFWLYHO\�ZRUNLQJ�LQ�WKH�0LQLVWU\�RI�+HDOWK�GXULQJ�WKH�&29,'����
SDQGHPLF�SURFHVV��UHJDUGOHVV�RI�WKHLU�WLWOHV�

0DWHULDOV�DQG�0HWKRGV��7R�SUHYHQW�FRQWDPLQDWLRQ�GXULQJ�WKH�SDQGHPLF�SURFHVV������
KHDOWKFDUH�ZRUNHUV�ZHUH�UHDFKHG�XVLQJ�WKH�RQOLQH�VXUYH\�PHWKRG��7KH�GHVFULSWLYH�
LQIRUPDWLRQ�IRUP�FUHDWHG�E\�WKH�UHVHDUFKHUV�E\�VFDQQLQJ�WKH�OLWHUDWXUH��WKH�&29,'����
)HDU��&)6��DQG�WKH�6WDWH�7UDLW�$Q[LHW\�,QYHQWRU\��67$,���ZKRVH�YDOLGLW\�DQG�UHOLDELOLW\�
ZHUH�HQVXUHG��ZHUH�DSSOLHG�WR�KHDOWKFDUH�ZRUNHUV��7KH�GDWD�ZHUH�DQDO\]HG�ZLWK�WKH�
6366�SURJUDP�

5HVXOWV��$V�D�UHVXOW�RI�WKH�VWXG\��WKH�&)6�VFRUH��S �������RI�WKH�KHDOWKFDUH�SURIHV-
VLRQDOV�ZKR�XVH�WKH�DFFRPPRGDWLRQ�VHUYLFHV�DUUDQJHG�E\�WKH�0LQLVWU\�RI�+HDOWK�IRU�
WKH�SDQGHPLF�ZDV�IRXQG�WR�EH�KLJK��DQG�WKH�67$,�VFRUH��S �������RI�WKH�KHDOWKFDUH�
SURIHVVLRQDOV�ZKR�GLG�QRW�UHFHLYH�DQ\�SV\FKRORJLFDO�VXSSRUW�DQG�GLG�QRW�SODQ�WR�TXLW�
WKHLU�MRE�ZDV�IRXQG�WR�EH�ORZ��%RWK�&)6��S �������DQG�67$,��S �������VFRUHV�ZHUH�
IRXQG�WR�EH�ORZ�LQ�KHDOWKFDUH�SURIHVVLRQDOV�ZKR�GLG�QRW�FRQVLGHU�UHFHLYLQJ�DQ\�SV-
\FKRORJLFDO�VXSSRUW��,Q�DGGLWLRQ��D�SRVLWLYH�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�&)6�DQG�
67$,�VFRUHV��S ��������

&RQFOXVLRQ�� ,QFUHDVLQJ� WKH�QXPEHU�RI�KHDOWK�SHUVRQQHO�GXULQJ� WKH�SDQGHPLF�SUR-

FHVV��LQFUHDVLQJ�WKH�ZRUN�PRWLYDWLRQ�RI�KHDOWK�ZRUNHUV��HQVXULQJ�WKH�XVH�RI�DQQXDO�
OHDYH�� SURYLGLQJ� WUDLQLQJ� RQ� WKH� SDQGHPLF� DQG�SURYLGLQJ� SV\FKRORJLFDO� VXSSRUW�� ,W�
KDV�EHHQ�REVHUYHG�WKDW�KHDOWKFDUH�ZRUNHUV�FDQ�EH�XVHIXO�LQ�UHGXFLQJ�WKH�IHDU�DQG�
DQ[LHW\�RI�&29,'����

.H\ZRUGV��&29,'�����+HDOWK�3HUVRQQHO��)HDU��$Q[LHW\

6RUXPOX�<D]DU��&RUUHVSRQGLQJ�$XWKRU��1�NKHW�.DoDU�
$GUHV��hQLYHUVLWHOHU�0DKDOOHVL��������&DGGH�1R���dDQND\D�$1.$5$
(�PDLO��QN�QXNKHWNDFDU#JPDLO�FRP

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH

%DúYXUX�WDULKL������������
.DEXO�WDULKL�������������

ø'

ø'

ø'

-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÖS�'HUJLVL
7KH�-RXUQDO�RI�*\QHFRORJ\���2EVWHWULFV�DQG�1HRQDWRORJ\

DOI: 10.38136/jgon.1062140
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,1752'8&7,21

0$7(5,$/�$1'�0(7+2'

&KLQD� UHSRUWHG� WR� WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ� �:+2�� WKDW�
WKH�XQLGHQWL¿HG�SQHXPRQLD�FDVHV�DUH�XSKHDSHG��,W�LV�UHSRUWHG�
WKDW�WKHUH�ZHUH�D�ORW�RI�VLPLODU�FDVHV�ZLWKLQ�DSSUR[LPDWHO\�RQH�
PRQWK�LQ�RWKHU�SDUWV�RI�&KLQD�DQG�RWKHU�GLIIHUHQW�FRXQWULHV�EH-

FDXVH�WKLV�GLVHDVH�KDV�D�KLJK�LQFLGHQFH�RI�FRQWDJLRXVQHVV�DQG�
UDSLG�VSUHDGLQJ�UDWLR�������

6\PSWRPV�RI�&29,'���� LQFOXGH� UHVSLUDWRU\�V\PSWRPV�� IHYHU��
FRXJK��VKRUWQHVV�RI�EUHDWK��KHDGDFKH��VRUH�WKURDW��UXQQ\�QRVH��
PXVFOH�DQG�MRLQW�SDLQ��OHWKDUJ\��GLDUUKRHD��DQG�ORVV�RI�VPHOO�RU�
KHDULQJ��,Q�FULWLFDO�FDVHV��SQHXPRQLD��VHYHUH�DFXWH�UHVSLUDWRU\�
V\QGURPH��UHQDO�IDLOXUH��DQG�GHDWK�PD\�RFFXU��LI�HVSHFLDOO\�WKH�
YDULDQW�DFFRPSDQLHV� WKH�GLVHDVH��7KH�PRVW�ZLGHVSUHDG�YDUL-
DQWV�ZKLFK�DUH�$OSKD��%HWD��'HOWD�DQG�*DPPD�KDYH�WKH�SRWHQ-

WLDO�IRU�D�ZRUVH�SURJQRVLV��,Q�WKH�PDQDJHPHQW�RI�WKH�&29,'����
SURFHVV�� HYHU\RQH�KDV� WR�XVH�SHUVRQDO� SURWHFWLYH�HTXLSPHQW�
EHFDXVH�RI�FRQWDJLRXV��HYHQ� WKRXJK� WKH\�DUHQ¶W� LOO��D�SDUWLFX-

ODUO\�YXOQHUDEOH�JURXS�VXFK�DV�SUHJQDQW�ZRPHQ��7KH�WUHDWPHQW�
JXLGH�LV�FRQVWDQWO\�XSGDWHG�DV�PDQ\�VWXGLHV�RQ�&29,'����DUH�
RQJRLQJ��0RUHRYHU��WKH�YDULDQWV�RI�&29,'����DIIHFW�WKH�WUHDW-
PHQW�DSSURDFKHV��������

:+2�GHFODUHG� D� ³SDQGHPLF´� RQ� ���0DUFK� ����� LQ� FRQVHTX-

HQFH�RI�WKH�LQFUHDVH�LQ�FDVHV�ZLGHVSUHDG��,W�ZDV�UHSRUWHG�WKDW�
WKLV�YLUXV�FDQ�FRQWDPLQDWH�KXPDQ�WR�KXPDQV�VLQFH�0(56�DQG�
6$56� HSLGHPLFV� ZHUH� FRQWDJLRXV� YLD� GURSOHWV� DQG� FRQWDFW��
7KHUHZLWK�PDQ\� SXEOLF� KHDOWK�PHDVXUHV� VXFK� DV� TXLFN� GLDJ-

QRVLV��PDQDJHPHQW��SUHYHQWLRQ�FRQWDFWV��LQIHFWLRQ�FRQWURO��WKH�
SUHFDXWLRQ�RI� WUDYHO�RU� WULS�� VRFLDO�DZDUHQHVV��DQG� ULVN�QRWLFH�
SURYLGHG��,W�ODXQFKHG�D�JOREDO�LQLWLDWLYH�WR�IXO¿O�WKH�UHTXLUHPHQWV�
RI�SHUVRQDO�SURWHFWLYH�HTXLSPHQW�GXH�WR�WKH�VHULRXVQHVV�RI�WKLV�
VLWXDWLRQ������������

$V� RI� WKH� GDWH� RI� ������������ ,W� ZDV� UHSRUWHG� WKDW� WKHUH� DUH�
������������ FRQ¿UPHG� FDVHV� DQG� ���������� GHDWKV� DURXQG�
WKH�:RUOG�DQG������������FRQ¿UPHG�FDVHV�DQG��������GHDWKV�
LQ�7XUNH\��7KH�&29,'����SDQGHPLF�KDV�DIIHFWHG�DOPRVW�DOO�WKH�
ZRUOG��,W�FDXVHG�VRFLDO�OLIH�DQG�KXPDQ�OLIH�WR�PRYH�DZD\�IURP�
QRUPDOLW\�DQG�DOVR�HFRQRPLF�DQG�VRFLDO� ORVVHV�WR�RFFXU��,W�DI-
IHFWHG�SXEOLF�KHDOWK��PHGLFDO�UHVHDUFKHUV��DQG�WKH�KHDOWKFDUH�
¿HOG�DQG�FDXVHG�PDQ\�WR�VWUXJJOH�VHULRXVO\��+HDOWKFDUH�SURYL-
GHUV�JRW�WKH�ELJJHVW�VKDUH�RI�WKHVH�GLI¿FXOWLHV�E\�EHLQJ�DW�WKH�
IRUHIURQW�RI�WKLV�VWUXJJOH�DQG�WKH\�IHHO�DQ[LHW\�DERXW�WKH�SURFHVV�
������������������

7KLV� VWXG\�ZDV�GRQH� WR� H[DPLQH� WKH� OHYHO� RI�&29,'���� IHDU�

DQG�VWDWH�WUDLW�DQ[LHW\�RI�DOO�WKH�KHDOWKFDUH�ZRUNHUV�ZLWKRXW�RF-

FXSDWLRQDO�GLIIHUHQFHV�ZKR�DFWLYHO\�ZRUN�DW�WKH�0LQLVWU\�RI�+H-

DOWK�GXULQJ�WKH�SDQGHPLD��7KXV�LW�ZLOO�ÀDVK�RQ�WKH�DSSURDFKHV�
GLUHFWHG�WR�GHFUHDVH�WKH�OHYHO�RI�IHDU�DQG�DQ[LHW\�FRQVWLWXWHG�E\�
KRVSLWDOV�ZKLOH�WKH�KHDOWKFDUH�ZRUNHUV�VWUXJJOH�ZLWK�&29,'����

6WXG\�GHVLJQ�DQG�VHWWLQJ
7KH� UHVHDUFK� LV� D� GHVFULSWLYH� DQG� TXDOLWDWLYH� TXHVWLRQQDLUH�
VWXG\��,W�KDV�UHFHLYHG�SHUPLVVLRQ�IRU�WKLV�UHVHDUFK�IURP�WKH�75�
0LQLVWU\�RI�+HDOWK�+HDOWK�6HUYLFHV�*HQHUDO�'LUHFWRUDWH�ZLWK�GH-

FLVLRQ� QXPEHU� ����B��B��7��B��B��� WDNHQ� RQ� ������������
0RUHRYHU�� LW� KDV� UHFHLYHG� SHUPLVVLRQ� IRU� WKLV� UHVHDUFK� ZLWK�
GHFLVLRQ�QXPEHU����������IURP�75�(VNLúHKLU�2VPDQJD]L�8QL-
YHUVLW\�1RQ�,QYDVLYH�&OLQLFDO�6WXGLHV�(WKLFV�&RPPLWWHH� WDNHQ�
�����������

,QVWUXPHQWV
'HPRJUDSKLF�TXHVWLRQQDLUH
7KH�TXHVWLRQQDLUH�IRUP�FRQVLVWV�RI����TXHVWLRQV�DQG�LV�DERXW�
WKH� GHVFULSWLYH� IHDWXUHV� RI� WKH� KHDOWKFDUH� ZRUNHUV� DQG� ZDV�
FRQVWLWXWHG�E\�WKH�UHVHDUFKHUV�E\�OLWHUDWXUH�UHYLHZ�

&29,'����)HDU�6FDOH��&)6�
,W�ZDV�FRQVWLWXWHG�ZLWK�D�¿YH�SRLQW�/LNHUW�VFDOH�DQG�VHYHQ�TX-

HVWLRQV�E\�$KRUVX��/LQ��,PDQL��6DIIDUL��*ULI¿WKV�DQG�3DNSRXU�LQ�
�����������7KH�YDOLGLW\�DQG�UHOLDELOLW\�RI�7XUNLVK� LQ� WKLV�TXHVWL-
RQQDLUH�ZHUH�VWXGLHG�E\�%DNLR÷OX��.RUNPD]�DQG�(UFDQ�LQ������
������7KH�TXHVWLRQQDLUH�KDV�D�SRLQWLQJ�V\VWHP�UDQJLQJ�EHWZHHQ�
��WR����SRLQWV��,QFUHDVLQJ�SRLQWV�VKRZV�LQFUHDVLQJ�IHDU��7KHUH�
DUH�QR�UHYHUVH�VWDWHPHQWV�

6WDWH�7UDLW�$Q[LHW\�,QYHQWRU\��67$,�
7KLV�VFDOH�FRQVLVWV�RI� WZR�VXE�GLPHQVLRQV��7KH�VWDWH�DQ[LHW\�
LV�HYDOXDWHG�LQ�WKH�¿UVW�GLPHQVLRQ�DQG�WKH�FRQWLQXLW\�DQ[LHW\�LV�
HYDOXDWHG�LQ�WKH�VHFRQG�VXE�GLPHQVLRQ��7KLV�VFDOH�KDV�D�WRWDO�
RI����TXHVWLRQV��DQG�HDFK�VXE�GLPHQVLRQV�KDV����TXHVWLRQV��
7KLV�VFDOH¶V�DQVZHU� LV�D� IRXU�SRLQW�/LNHUW�VFDOH��7KHUH�DUH����
UHYHUVH�VWDWHPHQWV�RQ�WKH�VFDOH�

3URFHGXUH
7KH�GDWD�ZDV�FROOHFWHG�E\�HOHFWURQLF�PHGLD�IURP������������
�����������WR�SUHYHQW�WKH�GLVHDVH�WR�LQIHFW�SHRSOH�GXULQJ�WKH�
SDQGHPLD��,W�UHDFKHG�����KHDOWKFDUH�ZRUNHUV�ZLWK�D�VQRZEDOO�
VDPSOH� E\� XVLQJ� VRFLDO� PHGLD� �)DFHERRN� JURXSV��:KDWVDSS�
JURXSV��7HOHJUDP�JURXSV��,QVWDJUDP�JURXSV��HWF���

6WDWLVWLFDO�$QDO\]H
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7KH�GDWD�ZHUH�DQDO\]HG�ZLWK�6366�6WDWLVWLFV�����7KH�SHUFHQWDJH�DQG�PHDQ�DQDO\]HV�ZHUH�XVHG�IRU�WKH�GHVFULSWLYH�IHDWXUHV��7KH�
,QGHSHQGHQW�6WXGHQW�7�7HVW�ZDV�XVHG�IRU�WZR�IDFWRUV��WKH�2QH�:D\�$QRYD�7HVW�ZDV�XVHG�IRU�WKUHH�IDFWRUV�DQG�WKH�3HDUVRQ�&RU-
UHODWLRQ�7HVW�ZDV�XVHG�WR�GHWHUPLQH�WKH�FRHI¿FLHQW�RI�FRUUHODWLRQ�E\�DQDO\]LQJ�YDULDQFHV��7KH�VWDWLVWLFDO�VLJQL¿FDQFH�LV�DFFHSWHG�
DV�S������

:KHQ�WKH�GHVFULSWLYH�IHDWXUHV�RI�WKH�SDUWLFLSDQWV�DUH�H[DPLQHG��������RI�WKHP�DUH�������\HDUV�ROG��������RI�WKHP�DUH�IHPDOH��
������RI�WKHP�DUH�PDUULHG��������RI�WKHP�GR�QRW�KDYH�DQ\�FKLOGUHQ��������RI�WKHP�KDV�EDFKHORU¶V�GHJUHH��������RI�WKHP�LV�D�
PLGZLIH�DQG�������RI�WKHP�KDV�����\HDUV�SURIHVVLRQDO�H[SHULHQFHV��7DEOH����

7DEOH����&RPSDULVRQ�DOO�RI� WKH�FULWHULDV�UHODWHG� WR�FRURQDYLUXV� IHDU�VFDOH�SRLQWV��&)6��DQG�VWDWH�WUDLW�DQ[LHW\� LQYHQWRU\��67$,��
SRLQWV�

5(68/76

3DUDPHWHUV ���
&RURQDY൴UXV�)HDU�6FDOH�

�&)6��3R൴QWV�0HDQ�6'

W

S

6WDWH�7UD൴W�$Q[൴HW\�,QYHQWRU\�

�67$,��3R൴QWV�0HDQ�6'

W

S
*HQGHU

��)HPDOH�

��0DOH�

96.1

3.9

17.29±6.7

16.50±4.2

0.326

0.745

88.42±19.6

87.38±15.7

0.149

0.882
0DU൴DO�6WDWXV

��6൴QJOH�

��0DUU൴HG

49.3

50.7

16.90±6.5

17.60±6.8
-0.748

0.456

86.66±18.2

90.05±20.0

-1.242

0.216
+DY൴QJ�&K൴OGUHQ

��<HV

��1R

39.9

60.1
18.05±7.0

16.73±6.3

1.381

0.169

89.80±19.1

87.43±19.2

0.849

0.397
:RUN൴QJ�)൴O൴DW൴RQ

��<HV

��1R

13.3

86.7
18.44±7.0

17.07±6.6

0.993

0.322

86.15±20.9

88.72±19.2

-0.639

0.524
+DY൴QJ�&29,'���

��<HV

��1R

21.7

78.3
16.27±6.3

17.53±6.7

-1.104

0.237

91.03±18.5

87.63±19.6

1.045

0.297
+DY൴QJ�D�&KURQ൴F�'൴VHDVH�൴Q�WKH�)DP൴O\

��<HV

��1R

73.4

26.6

17.85±6.7

15.63±6.2

2.106

0.036

88.29±19.7

88.63±18.9

-0.110

0.912

+DY൴QJ�&29,'����൴Q�)DP൴O\

��<HV

��1R

32.5

67.5
17.88±7.2

16.96±6.4

0.921

0.358

89.77±20.2

87.71±19.1
0.707

0.480
*൴Y൴QJ�&DUH�WR�3HUVRQ�Z൴WK�&29,'���

��<HV

��1R

52.7

47.3

16.77±6.3

17.80±7.0

-1.103

0.271

87.71±18.6

89.13±20.4

-0.516

0.606



-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL�������9ROXPH�����6D\Õ��

1650

W��,QGHSHQGHQW�6DPSOHV�7�7HVW��)��2QH�:D\�$QRYD��6'��6WDQGDUG�'HY൴DW൴RQ��Mean

:KHQ�WKH�ZRUNLQJ�SODFH�RI�WKH�KHDOWKFDUH�ZRUNHUV�GXULQJ�WKH�SDQGHPLD�DQG�RWKHU�SDUDPHWHUV�DUH�H[DPLQHG��������RI�WKHP�ZRUN�
DW�D�KRVSLWDO��������RI�WKHP�OLYH�LQ�$QNDUD��ZKLFK�LV�WKH�FDSLWDO�FLW\�RI�7XUNH\�DQG�������RI�WKHP�OLYH�LQ�DQ\�PHWURSROLWDQ�PXQLFL-
SDOLW\��������RI�WKHP�GRHV�QRW�ZRUN�DW�¿OLDWLRQ��������RI�WKHP�GRHV�QRW�KDYH�&29,'����DQG�������RI�WKHP�GRHV�QRW�KDYH�&2-

9,'����LQ�WKHLU�IDPLO\��������RI�WKH�KHDOWKFDUH�ZRUNHUV�JLYH�FDUH�WR�&29,'����SDWLHQWV�DQG�������RI�WKHP�JLYH�FDUH�IRU�����KRXUV��
������RI�WKH�KHDOWKFDUH�ZRUNHUV�GR�QRW�VWRS�RYHU�WKH�DFFRPPRGDWLRQ�VHUYLFHV�DUUDQJHG�E\�WKH�75�0LQLVWU\�RI�+HDOWK��DQG������
RI�WKH�RWKHUV�VWRS�RYHU�����PRQWK�GXULQJ�WKH�SDQGHPLD��������RI�WKH�KHDOWKFDUH�ZRUNHUV�GR�QRW�WKLQN�RI�JHWWLQJ�DQ\�SV\FKRORJLFDO�
VXSSRUW�DQG�������RI�WKHP�GR�QRW�KDYH�DQ\�SV\FKRORJLFDO�VXSSRUW��������RI�KHDOWKFDUH�ZRUNHUV�GR�QRW�WKLQN�DERXW�TXLWWLQJ�WKHLU�
MREV��7KH�ELJJHVW�FRQFHUQ�RI�KHDOWKFDUH�ZRUNHUV�LV�WR�FRQWDPLQDWH�WKHLU�IDPLOLHV�ZLWK�D�������UDWLR�GXULQJ�WKH�SDQGHPLD��7DEOH����

8V൴QJ�$FFRPPRGDW൴RQ�6HUY൴FHV�:K൴FK�DUH�DUUDQ�

JHG�E\�WKH�0൴Q൴VWU\�RI�+HDOWK

��<HV

��1R

4.4

95.6

13.33±3.2

17.44±6.7

-3.502

0.005

92.11±21.1

88.21±19.3

0.588

0.557

7K൴QN൴QJ�$ERXW�+DY൴QJ�3V\FKRORJ൴FDO�6XSSRUW

��<HV

��1R

28.1

71.9

19.82±7.5

16.25±6.0

3.185

0.002

95.26±19.1

85.69±18.9

3.222

0.001

*HWW൴QJ�3V\FKRORJ൴FDO�6XSSRUW

��<HV

��1R

5.4

94.6
20.64±8.1

17.06±6.5

1.734

0.084

103.45±20.1

87.52±19.1

2.683

�����
7K൴QN൴QJ�$ERXW�4X൴WW൴QJ�7KH�-RE

��<HV

��1R

32.0

68.0

18.08±7.3

16.87±6.3

1.203

0.231

97.18±18.0

84.23±18.7

4.645

0.000

F

S

F

S
$JH�

��18-29

��30-39

��40-49

�����

57.1

18.2

22.2

2.5

16.96±6.5

17.00±6.7

18.27±7.0

17.00±5.6

0.438

0.726

88.43±19.7

88.16±18.4

89.18±19.9

81.60±20.0

0.227

0.878

(GXFDW൴RQ�/HYHO

��3U൴PDU\�6HFRQGDU\�6FKRRO

��+൴JK�6FKRRO

��$VVRF൴DWH¶V�'HJUHH

��%DFKHORU¶V�'HJUHH

��3RVWJUDGXDWH

0.5

4.9

8.9

67.0

18.7

10.00±7.6

16.90±6.8

17.17±6.6

17.46±6.5

16.87±6.6

0.316

0.836

72.00±0.0

88.00±11.8

87.06±12.8

89.76±20.4

84.61±19.9

0.723

0.577
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',6&866,21

:KHQ�WKH�SRLQWV�RI�67$,�DQG�&)6�ZHUH�DQDO\]HG�E\�,QGHSHQ-

GHQW�6DPSOH�7�7HVW��LW�ZDVQ¶W�IRXQG�DQ\�VWDWLVWLFDOO\�VLJQL¿FDQW�
GLIIHUHQFHV�EHWZHHQ�67$,�DQG�&)6�DQG�WKHVH�SDUDPHWHUV�ZKL-
FK� DUH� JHQGHU��PDULWDO� VWDWXV�� KDYLQJ� FKLOGUHQ��ZRUNLQJ� ¿OLDWL-
RQ��KDYLQJ�&29,'�����KDYLQJ�D�FKURQLF�GLVHDVH�LQ�WKH�IDPLO\��
KDYLQJ�&29,'���� LQ� IDPLO\� DQG� JLYLQJ� FDUH� WR� D� SHUVRQ�ZLWK�
&29,'�����+RZHYHU�� WKH�&)6�SRLQWV� �S �������RI�KHDOWKFDUH�
ZRUNHUV� ZKR� GLG� QRW� XVH� DFFRPPRGDWLRQ� VHUYLFHV� DUUDQJHG�
E\� WKH�75�0LQLVWU\�RI�+HDOWK��DUH�PRUH�VWDWLVWLFDOO\�VLJQL¿FDQW�
WKDQ�WKH�RWKHUV��EXW�WKHUH�LV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�
LQ�WKHLU�67$,�SRLQWV��7KH�KHDOWKFDUH�ZRUNHUV�ZKR�GLG�QRW�WKLQN�
DERXW�KDYLQJ�SV\FKRORJLFDO�VXSSRUW��KDYH�IHZHU�SRLQWV�RI�&)6�
�S �������DQG�67$,��S �������WKDQ�WKH�RQHV�ZKR�WKLQN�WR�JHW�
VXSSRUW��$OVR��WKH�67$,�SRLQWV��S �������RI�KHDOWKFDUH�ZRUNHUV�
ZKR�GLG� QRW� JHW� DQ\� SV\FKRORJLFDO� VXSSRUW� DUH� OHVV� WKDQ� WKH�
RQHV�ZKR�JRW�VXSSRUW��EXW�WKHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�
EHWZHHQ�WKH�SRLQWV�RI�&)6��7KH�SRLQWV�RI�67$,��S �������RI�KH-

DOWKFDUH�ZRUNHUV�ZKR�GLG�QRW�WKLQN�DERXW�TXLWWLQJ�WKHLU�MREV�ZHUH�
OHVV�WKDQ�WKH�RWKHUV��EXW�WKHUH�ZHUH�QR�VLJQL¿FDQW�GLIIHUHQFHV�
DPRQJ�WKHLU�&)6�SRLQWV��7DEOH����

:KHQ� WKH� VLJQL¿FDQFH� OHYHO� EHWZHHQ� WKH� SRLQWV� RI� &)6� DQG�
67$,�ZDV�LQYHVWLJDWHG�E\�WKH�2QH�:D\�$129$�7HVW��LW�ZDVQ¶W�
IRXQG�DQ\�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�67$,�DQG�
&)6�DQG�WKHVH�SDUDPHWHUV�DUH�DJH��HGXFDWLRQ�OHYHO��SURIHVVL-
RQ��WLPH�RI�RFFXSDWLRQDO��KHDOWK�LQVWLWXWLRQV�DQG�RUJDQL]DWLRQV��
JLYLQJ�FDUH�WR�D�SHUVRQ�ZLWK�&29,'�����XVLQJ�DFFRPPRGDWLRQ�
VHUYLFHV�DUUDQJHG�E\�0LQLVWU\�RI�+HDOWK�DQG�WKH�ELJJHVW�DQ[LHW\�
GXULQJ�&29,'�����7DEOH����

7KH� FRHI¿FLHQW� RI� FRUUHODWLRQ� LV� ����� EHWZHHQ� WKH� SRLQWV� RI�
&)6�DQG�67$,�� DQG� LW� LV� D� VWDWLVWLFDOO\� VLJQL¿FDQW� UHODWLRQVKLS�
�S ��������*UDSKLF����

*UDSKLF����7KH�6FDWWHU�'RW�*UDSK�DERXW�WKH�FRUUHODWLRQ�EHWZH-

HQ�FRURQDYLUXV�IHDU�VFDOH�SRLQWV��&)6��DQG�VWDWH�WUDLW�DQ[LHW\�
LQYHQWRU\��67$,��SRLQWV�

&29,'����SDQGHPLD�KDV�DIIHFWHG�KHDOWKFDUH�ZRUNHUV�MXVW�OLNH�
LW� DIIHFWHG� WKH�ZKROH�ZRUOG��7KH�VXEMHFWV�RI�SUHYHQWLYH�KHDOW-
KFDUH�� WKH� GLDJQRVLV�� WKH� WUHDWPHQW� DQG� WKH�PDQDJHPHQW� RI�
WKH�LOOQHVV��HWF��KDYH�EHHQ�SXEOLVKHG�LQ�WKH�OLWHUDWXUH�VLQFH�WKH�
EHJLQQLQJ�RI�WKH�SDQGHPLD��7KH�DPRXQW�RI�VWXG\�UHODWHG�WR�MRE�
VWUHVV�DQG�WKH�&29,'����IHDU�RI�KHDOWKFDUH�ZRUNHUV�ZDV�OLPL-
WHG��7KLV�VWXG\�ZDV�SODQQHG�WR�HYDOXDWH�WKH�DSSUHKHQVLRQ�DQG�
WKH�&29,'����IHDU�RI� WKH�KHDOWKFDUH�ZRUNHUV�ZLWKRXW�SRVLWLRQ�

GLIIHUHQFHV�ZKR�ZRUN�GXULQJ�WKH�SDQGHPLD� LQ�7XUNH\��7KH�UH-

DFKHG�GDWD�KDV�VKRZQ�FOHDUO\� WKH�DSSUHKHQVLRQ�DQG�WKH�IHDU�
RI� WKH� KHDOWKFDUH�ZRUNHUV� EHFDXVH� WKH\� SUHVHQWHG� DOO� RI� WKH�
KHDOWKFDUH�ZRUNHUV�LQ�7XUNH\�

:KHQ�WKH�GHPRJUDSKLF�IHDWXUHV�RI�WKH�&29,'����VWXGLHV�DUH�
FRPSDUHG�6DNDR÷OX�HW�DO�� �VWDWHG�LQ�WKHLU�VWXG\�WKDW�������RI�
WKH�KHDOWKFDUH�ZRUNHUV�DUH�IHPDOH��������RI�WKHP�LV�PDUULHG��
������RI�WKHP�KDV�EDFKHORU¶V�GHJUHH��������RI�WKHP�LV�D�QXUVH�
DQG�������RI�WKHP�GRHV�QRW�WDNH�DQ\�SV\FKRORJLFDO�VXSSRUW�GX-

ULQJ�WKH�SDQGHPLD�������3RODW�DQG�&RúNXQ�VWDWHG�LQ�WKHLU�VWXG\�
WKDW�������RI�KHDOWKFDUH�ZRUNHUV�DUH�IHPDOH�������$USDFÕR÷OX�
HW�DO��VWDWHG� LQ� WKHLU�VWXG\� WKDW�������RI� WKH�KHDOWKFDUH� LV� IH-

PDOH��������RI�WKHP�LV�PDUULHG��������RI�WKHP�LV�GRFWRU��DQG�
������RI�WKHP�LV�D�QXUVH�������$WDo�HW�DO��VWDWHG�WKDW�������RI�
WKHP�LV�IHPDOH�DQG�������RI�WKHP�KDV�EDFKHORU¶V�GHJUHH�������
/DEUXDJH�HW�DO��UHSRUWHG�WKDW�������RI�WKH�KHDOWKFDUH�ZRUNHUV�
DUH�IHPDOH�DQG�������RI�WKHP�KDV�EDFKHORU¶V�GHJUHH�������7KH-

VH�¿QGLQJV�DUH�VLPLODU�WR�¿QGLQJV�LQ�RXU�VWXG\�DQG�WKH�¿QGLQJV�
LQ�RXU�VWXG\�VKRZHG� WKDW�PRVW�RI� WKH�KHDOWKFDUH�ZRUNHUV�DUH�
IHPDOH����������PDUULHG����������EDFKHORU¶V����������DQG�SUL-
PDULO\� WKH\�DUH�PLGZLYHV���������DQG�VHFRQGO\�WKH\�DUH�QXU-
VHV����������WKH\�GLGQ¶W�WDNH�DQ\�VXSSRUW�GXULQJ�WKH�SDQGHPLD�
��������DQG�GLGQ¶W�WKLQN�RI�JHWWLQJ�DQ\�VXSSRUW����������$OVR��
3RODW�DQG�&RúNXQ�VWDWHG�WKDW�������RI�WKH�KHDOWKFDUH�ZRUNHUV�
DUH�PDUULHG�DQG�/DEUDJXH�HW�DO��VWDWHG�WKDW�WKLV�UDWLR�LV�������
��������� 7KLV� FRQFOXVLRQ� LV� QRW� VLPLODU� WR� RXU� VWXG\�� EHFDXVH�
RXU�VWXG\�KDV�PRUH�PDUULHG�SDUWLFLSDQWV�WKDQ�WKH�RWKHU�VWXGLHV�
KDYH�

:KLOH�������RI�WKH�KHDOWKFDUH�ZRUNHUV�LQ�RXU�VWXG\�WKLQN�WR�JHW�
SV\FKRORJLFDO�VXSSRUW��.KDWWDN�HW�DO��VWDWHG�WKDW�&29,'����IHDU�
VLJQL¿FDQWO\�DIIHFWV�WKH�PHQWDO�KHDOWK�RI�WKH�KHDOWKFDUH�ZRUNHUV�
������0RUHRYHU��/DEUDJXH�HW�DO��VWDWHG�WKDW�SV\FKRORJLFDO�SURE-

OHPV� LQFUHDVH� DQG� MRE� VDWLVIDFWLRQ� GHFUHDVHV� SDUDOOHOO\� ZLWK�
&29,'���� IHDU� LQFUHDVHV�� ,Q� WKH�VDPH�VWXG\�� LW� LV�VWDWHG� WKDW�
WKH�UHTXHVW�RI�TXLWWLQJ�WKH�MRE�LQFUHDVHV�SDUDOOHOO\�DV�&29,'����
IHDU� LQFUHDVHV� ������0DOLN� HW� DO�� VWDWHG� WKDW� WKHUH� LV� D� VLJQL¿-

FDQW�UHODWLRQVKLS�EHWZHHQ�WKH�EHKDYLRXU�RI�OHDYLQJ�D�MRE�SODFH�
DQG�IHDU�RI�&29,'����������������RI�KHDOWKFDUH�ZRUNHUV�GR�QRW�
WKLQN�RI�TXLWWLQJ�WKHLU�MRE�LQ�RXU�VWXG\�

:KHQ�WKH�VLWXDWLRQV�RI�ZRUNLQJ�¿OLDWLRQ�RI�KHDOWKFDUH�ZRUNHUV�
GXULQJ�SDQGHPLD�DUH�H[DPLQHG��$WDo�HW�DO��VWDWHG�WKDW�������RI�
KHDOWKFDUH�ZRUNHUV�GR�QRW�ZRUN�DW�¿OLDWLRQ��EXW�WKH�RWKHUV�ZRUN�
������2Q�WKH�FRQWUDU\��ZKLOH�������RI�KHDOWKFDUH�ZRUNHUV�FRQWL-
QXH�WKHLU�VDPH�MRE��������RI�WKHP�ZRUN�DW�¿OLDWLRQ�LQ�RXU�VWXG\�

:KHQ�WKH�ZRUNLQJ�LQVWLWXWLRQV�RI�KHDOWKFDUH�ZRUNHUV�ZHUH�H[D-
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PLQHG�������RI�KHDOWKFDUH�ZRUNHUV�ZRUN�DW�WKH�KRVSLWDO�LQ�RXU�
VWXG\��2Q� WKH� FRQWUDU\�$WDo� HW� DO�� VWDWHG� WKDW� ������RI� WKHP�
ZRUN� LQ�SXEOLF�KHDOWK�VHUYLFHV�DQG������RI� WKHP�ZRUN�DW� WKH�
KRVSLWDO������

:KHQ�WKH�VLWXDWLRQ�RI�KDYLQJ�&29,'����LQ�KHDOWKFDUH�ZRUNHUV�
LV� DQDO\]HG�� ������ RI� KHDOWKFDUH� ZRUNHUV� GR� QRW� KDYH� &2-

9,'�����UDWKHU�OLNH�LW�LV�LQ�$WDo�HW�DO���������RI�WKHP�GR�QRW�KDYH�
&29,'���������

,W�LV�VWDWHG�LQ�WKH�VWXG\�RI�6DNDR÷OX�HW�DO��WKDW������RI�KHDOWK-

FDUH�ZRUNHUV�DUH�������\HDUV�ROG��������RI�WKHP�KDYH�D�FKLOG��
������RI�WKHP�ZRUN�IRU������\HDUV��������RI�WKHP�GR�QRW�JLYH�
FDUH�WR�WKH�&29,'����SDWLHQW�DQG�������RI�FDUHJLYHU�KHDOWKFDUH�
ZRUNHUV�JLYH�DUH�ORQJHU�WKDQ���KRXUV�������:KHQ�WKHVH�¿QGLQJV�
DUH�FRPSDUHG�ZLWK�RXU�VWXG\¶V�¿QGLQJV��RXU�VWXG\�KDV�GLIIHUHQW�
FRQFOXVLRQV��,W�ZDV�IRXQG�LQ�RXU�VWXG\�WKDW�������RI�KHDOWKFDUH�
ZRUNHUV�DUH�������\HDUV�ROG��������RI�WKHP�GR�QRW�KDYH�DQ\�
FKLOG��������RI� WKHP�ZRUN� IRU�����\HDUV��������RI� WKHP�JLYH�
FDUH�WR�WKH�&29,'����SDWLHQW�DQG�������FDUHJLYHU�KHDOWKFDUH�
ZRUNHUV�JLYH�FDUH�WR�&29,'����SDWLHQW�IRU�����KRXUV��:H�WKLQN�
WKDW�WKH�UHDVRQ�IRU�WKLV�GLIIHUHQFH�RULJLQDWHV�IURP�LQFOXGLQJ�DOO�
RI�WKH�KHDOWKFDUH�ZRUNHUV�LQ�7XUNH\��,Q�DGGLWLRQ��������RI�KHDOW-
KFDUH�ZRUNHUV�JLYH�FDUH�WR�&29,'����SDWLHQWV�LQ�WKH�VWXG\�RI�
$USDFÕR÷OX�HW�DO��MXVW�OLNH�LW�LV�LQ�RXU�VWXG\������

,Q�WKH�VWXG\�RI�6DNDR÷OX�HW�DO��� WKH�KLJKHVW�DQ[LHW\�SRLQW� LV� LQ�
WKH�������\HDUV�ROG�JURXS�DQG�WKHUH�LV�QR�VLJQL¿FDQW�GLIIHUHQFH�
ZLWK�WKH�RWKHU�JURXS�������3RODW�DQG�&RúNXQ�VWDWHG�WKDW�WKHUH�LV�
D�VLJQL¿FDQW�UHODWLRQVKLS�EHWZHHQ�DJH�DQG�DQ[LHW\�SRLQWV�������
,Q�RXU�VWXG\��WKH�KLJKHVW�DQ[LHW\�SRLQW�LV�LQ�WKH�������\HDUV�ROG�
JURXS����������DQG�WKHUH�LV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQ-

FH�ZLWK�WKH�RWKHU�JURXSV�

,Q�WKH�VWXG\�RI�$USDFÕR÷OX�HW�DO��LW�LV�VWDWHG�WKDW�ZKLOH�WKH�UDWLR�RI�
IDWLJXH�RI�ZRUNLQJ�KHDOWKFDUH�ZRUNHUV�ZLWK�����\HDUV�RI�H[SH-

ULHQFH�LV�KLJKHU��WKH�OHYHO�RI�MRE�VDWLVIDFWLRQ�RI�ZRUNLQJ�KHDOWKFD-

UH�ZRUNHUV�ZLWK����DQG�PRUH�\HDUV�RI�H[SHULHQFH�LV�VLJQL¿FDQWO\�
KLJKHU�������,Q�WKH�VWXG\�RI�0DOLN�HW�DO���LW�LV�VWDWHG�WKDW�ZRUNLQJ�
KHDOWKFDUH�ZRUNHUV�ZLWK���DQG�PRUH�\HDUV�RI�H[SHULHQFH�KDYH�
KLJKHU�&29,'����IHDU�WKDQ�ZRUNLQJ�KHDOWKFDUH�ZRUNHUV�ZLWK���
DQG�IHZHU�\HDUV�RI�H[SHULHQFH�������:KLOH�LW�ZDV�IRXQG�LQ�RXU�
VWXG\� WKDW� WKH� KLJKHVW� DQ[LHW\� SRLQW� LV� LQ� ZRUNLQJ� KHDOWKFDUH�
ZRUNHUV�ZLWK����� \HDUV�RI� H[SHULHQFH�� WKH�KLJKHVW�&29,'����
IHDU�SRLQW� LV� LQ�ZRUNLQJ�KHDOWKFDUH�ZRUNHUV�ZLWK������\HDUV�RI�
H[SHULHQFH�

7KH� OHYHO�RI�HPRWLRQDO�H[KDXVWLRQ�RI�KHDOWKFDUH�ZRUNHUV�ZKR�
GR�QRW�KDYH�DQ\�FKLOGUHQ�LV�VLJQL¿FDQWO\�KLJKHU��DQG�WKHLU�OHYHO�
RI�MRE�VDWLVIDFWLRQ�LV�VLJQL¿FDQWO\�OHVVHU�������4XLWH�WKH�FRQWUDU\��

KHDOWKFDUH�ZRUNHUV�ZKR�GR�QRW�KDYH�DQ\�FKLOGUHQ�KDYH�IHZHU�
DQ[LHW\�SRLQWV�

:KHQ�ZH�FRPSDUH�DFFRUGLQJ�WR�JHQGHU��ZRPHQ¶V�DQ[LHW\�SR-

LQW� LV�KLJKHU� WKDQ�PHQ¶V��$OVR��ZRPHQ¶V�&29,'���� IHDU�SRLQW�
LV� KLJKHU� WKDQ�PHQ¶V� ������������������ ,W� ZDV� IRXQG� WKDW� WKH�
DQ[LHW\�SRLQW�DQG�&29,'����IHDU�SRLQWV�RI�ZRPHQ�DUH�KLJKHU�
WKDQ�PHQ¶V�EXW�WKHVH�GLIIHUHQFHV�DUH�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW�
LQ�RXU�VWXG\�

:KHQ�LW�LV�FRPSDUHG�DFFRUGLQJ�WR�PDULWDO�VLWXDWLRQV�VLQJOH�KH-

DOWKFDUH� ZRUNHUV� KDYH� VWDWLVWLFDOO\� IHZHU� DQ[LHW\� SRLQWV� WKDQ�
PDUULHG�KHDOWKFDUH�ZRUNHUV�LQ�WKH�VWXG\�RI�6DNDR÷OX�HW�DO��������
2XU�VWXG\�KDV�WKH�VDPH�FRQFOXVLRQ�EXW�WKHUH�LV�QR�VWDWLVWLFDOO\�
VLJQL¿FDQW�GLIIHUHQFH��2Q�WKH�FRQWUDU\��WKHUH�DUH�VWXGLHV�ZKLFK�
UHSRUW� WKDW�VWDWLVWLFDOO\�� WKH�SRLQW�RI�VLQJOH�KHDOWKFDUH�ZRUNHUV�
KDYH� KLJKHU� DQ[LHW\�� DQG� HPRWLRQDO� H[KDXVWLRQ� WKDQ�PDUULHG�
KHDOWKFDUH�ZRUNHUV�LQ�WKH�OLWHUDWXUH���������

7KH� VLWXDWLRQ� RI� OLYLQJ� ZLWK� WKHLU� IDPLO\� RU� DORQH� DIIHFWV� &2-

9,'���� IHDU� RI� KHDOWKFDUH�ZRUNHUV�GXULQJ� WKH�SDQGHPLD��7KH�
&29,'����IHDU�SRLQW�RI�KHDOWKFDUH�ZRUNHUV�OLYLQJ�ZLWK�WKHLU�ID-

PLO\�KDV�KLJKHU�WKDQ�WKH�RQHV�OLYLQJ�E\�WKHPVHOYHV����������7KH�
&29,'����IHDU�SRLQW�RI�KHDOWKFDUH�ZRUNHUV�ZKR�GLG�QRW�XVH�DF-

FRPPRGDWLRQ�VHUYLFHV�DUUDQJHG�E\�WKH�0LQLVWU\�RI�+HDOWK�LV�KL-
JKHU�WKDQ�WKH�RQHV�XVLQJ�DFFRPPRGDWLRQ�VHUYLFHV�LQ�RXU�VWXG\�

7KH�GRFWRUV�KDYH�PRUH�DQ[LHW\�SRLQWV�WKDQ�QXUVHV�EXW�WKLV�LVQ¶W�
VWDWLVWLFDOO\�VLJQL¿FDQW��DOVR�WKH�ZRUNHUV�OLNH�FOHDQLQJ�VWDII�KDYH�
PRUH�DQ[LHW\�SRLQWV� WKDQ�JRYHUQPHQW�RI¿FLDOV� LQ� WKH�VWXG\�E\�
6DNDR÷OX�HW�DO��������,W�ZDV�IRXQG�WKDW�WKHUH�LV�QR�UHODWLRQVKLS�
EHWZHHQ�RFFXSDWLRQ�DQG�DQ[LHW\�SRLQWV�LQ�WKH�VWXG\�RI�3RODW�DQG�
&RúNXQ�������,W�LV�QRWL¿HG�WKDW�WKH�QXUVHV�DQG�WKH�RWKHU�SHUVRQ�
KDYH�PRUH�DQ[LHW\�SRLQWV�WKDQ�WKH�GRFWRUV�LQ�WKH�VWXG\�E\�$U-
SDFÕR÷OX�HW�DO�������,W�ZDV�IRXQG�WKDW�WKH�KLJKHVW�DQ[LHW\�SRLQWV�
DUH�UHVSHFWLYHO\�LQ�WKH�FOHDQLQJ�SHUVRQQHO��PLGZLYHV��GRFWRUV��
DQG�QXUVHV��DQG�WKHUH�LV�QR�VLJQL¿FDQW�GLIIHUHQFH�LQ�RXU�VWXG\�

:KLOH� WKH�KHDOWKFDUH�ZRUNHUV�ZKR�FRQWDFW�GLUHFWO\�&29,'����
SDWLHQWV�KDYH�KLJKHU�DQ[LHW\�SRLQWV�VWDWLVWLFDOO\�������������WKLV�
VLWXDWLRQ�LV�WKH�RSSRVLWH�LQ�RXU�VWXG\�EXW�WKHUH�LV�QR�VLJQL¿FDQW�
GLIIHUHQFH��:H�WKLQN�WKDW�WKH�GLIIHUHQFH�RULJLQDWHV�IURP�WKH�KH-

DOWKFDUH�ZRUNHUV�ZKR�JLYH�FDUH�WR�SDWLHQWV�ZLWK�&29,'����DQG�
ZHDU�3HUVRQDO�3URWHFWLYH�(TXLSPHQW�EXW�WKH�RWKHUV�MXVW�ZHDU�D�
PDVN��,W�ZDV�IRXQG�WKDW�LQ�WKH�VWXG\�RI�(UHQ�HW�DO��ZKLFK�DQDO\-

]HG�WKH�&29,'����RI�KHDOWKFDUH�ZRUNHUV��WKH�UDWLR�RI�WKH�KHDOW-
KFDUH�ZRUNHUV�ZKR�FRQWDFW�ZLWKRXW�ULVN�LV��������DQG�WKH�UDWLR�
RI�KHDOWKFDUH�ZRUNHUV�ZKR�FRQWDFW�ZLWK�KLJKHU�ULVN�LV������������
$FFRUGLQJ�WR�WKLV�FRQFOXVLRQ��WKH�UHDVRQ�RI�WKH�UDWLR�RI�KHDOWK-

FDUH�ZRUNHUV�ZLWK�&29,'����ZKR�FRQWDFW�KLJK�ULVN�SDWLHQWV�LV�
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&21&/86,21

OHVV��EHFDXVH�RI� WKH�XVDJH�RI�SHUVRQDO�SURWHFWLYH�HTXLSPHQW��
$FFRUGLQJO\�� LI� KHDOWKFDUH� ZRUNHUV� ZHDU� SHUVRQDO� SURWHFWLYH�
HTXLSPHQW�� WKH�FRQWDJLRXV�HIIHFW�GHFUHDVHV�� VR� WKLV� VLWXDWLRQ�
DIIHFWV� WKH� OHYHO�RI� VWUHVV��7KH�KHDOWKFDUH�ZRUNHUV�ZKR�ZHDU�
SHUVRQDO� SURWHFWLYH� HTXLSPHQW� LQ� QHFHVVDU\� VLWXDWLRQV� KDYH�
VWDWLVWLFDOO\�IHZHU�VWUHVV�OHYHOV�WKDQ�WKH�RQHV�ZHDULQJ�KDUGO\�RU�
RFFDVLRQDOO\�������7KLV�FRQFOXVLRQ�VXSSRUWV�RXU�VWXG\¶V�FRQFOX-

VLRQ��:KLOH�WKH�KHDOWKFDUH�ZRUNHUV�ZKR�JLYH�FDUH�WR�&29,'����
SDWLHQWV�IRU�PRUH�WKDQ���KRXUV�KDYH�VWDWLVWLFDOO\�PRUH�DQ[LHW\�
SRLQWV� LQ� WKH�VWXG\�RI�6DNDR÷OX�HW�DO��� WKH�KHDOWKFDUH�ZRUNHUV�
ZKR�JLYH�FDUH� WR�&29,'����SDWLHQWV� IRU�����KRXU�KDYH�PRUH�
DQ[LHW\�SRLQWV�EXW�WKLV�FRQFOXVLRQ�LV�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW�
�����

:KHQ�WKH�&29,'����IHDU� LV�FRPSDUHG�� WKH�&29,'����IHDU�RI�
WKH�QXUVHV�DQG�WKH�RWKHU�SHUVRQQHO�LV�KLJKHU�WKDQ�WKH�GRFWRU¶V�
LQ�WKH�VWXG\�RI�$USDFÕR÷OX�HW�DO�������� ,W� LV�VWDWHG�WKDW�WKH�QXU-
VHV¶�&29,'����IHDU�DQ[LHW\�LV�PRUH�WKDQ�WKH�GRFWRU¶V�DQG�WKH�
RWKHU�SHUVRQQHO¶V�LQ�WKH�VWXG\�RI�&ROODQWRQL�HW�DO��������6LPLODUO\��
ZKHQ�ZH�DQDO\]HG�WKH�&29,'����IHDU�SRLQWV��WKH�KLJKHVW�&2-

9,'����IHDU�SRLQWV�DUH�UHVSHFWLYHO\�ODERUDWLRQV¶���������FOHDQLQJ�
SHUVRQQHO¶V���������QXUVHV¶���������GDWD�HQWU\�SHUVRQQHO¶���������
GLUHFWRU¶V���������DQG�PLGZLYHV¶��������DQG�WKHLU�&29,'����IHDU�
SRLQW�LV�KLJKHU�WKDQ�WKH�GRFWRUV¶��������

:KLOH� WKHUH� LV� D� VWDWLVWLFDOO\� QHJDWLYH� VLJQL¿FDQW� UHODWLRQVKLS�
EHWZHHQ�&29,'����IHDU�DQG�MRE�VDWLVIDFWLRQ�LQ�WKH�VWXG\�RI�$U-
SDFÕR÷OX�HW�DO��������,W�LV�VWDWHG�WKDW�WKHUH�LV�D�KLJKO\�VLJQL¿FDQW�
FRUUHODWLRQ� EHWZHHQ� &29,'���� IHDU� DQG� DQ[LHW\� OHYHO� LQ� WKH�
VWXG\�RI�7D\\LS�DQG�$OVRODPL�������6LPLODUO\��WKHUH�LV�D�SRVLWLYH�
VWDWLVWLFDOO\�VLJQL¿FDQW�UHODWLRQVKLS�EHWZHHQ�&29,'����IHDU�DQG�
DQ[LHW\�LQ�RXU�VWXG\�

:KHQ�WKH�IHDUV�RI�WKH�KHDOWKFDUH�ZRUNHUV�GXULQJ�WKH�SDQGHPLD�
DUH�DQDO\]HG�� LW� LV�VWDWHG�LQ�WKH�VWXG\�RI�.XPDU�HW�DO�� WKDW�WKH�
ELJJHVW� IHDU�RI� WKH�KHDOWKFDUH�ZRUNHUV� LV� LQIHFWLQJ�WKHLU� IDPLO\�
���������DOVR�JHWWLQJ�DQ�LQIHFWLRQ����������JHWWLQJ�TXDUDQWLQHG�
���������QR�FXUH���������DQG�G\LQJ���������������7KH�KHDOWK-

FDUH�ZRUNHUV�ZKR�DUH�LQ�WKH�VWXG\�RI�6DNDR÷OX�HW�DO��VWDWHG�WKDW�
³7KH� LQIHFWLRQ� FDQ� EH� FRQWDJLRXV� WR� WKHLU� FKLOGUHQ�� IDPLO\�´� LV�
WKH�PRVW�IRUFLQJ�IDFWRU�������,W�LV�VWDWHG�WKDW�WKH�ELJJHVW�DQ[LHW\�
RI�KHDOWKFDUH�ZRUNHUV�LV�WKDW�&29,'����FDQ�DIIHFW�WKHLU�IDPLO-
\¶V�KHDOWK�WKH�VWXG\�E\�7D\\LE�DQG�$OVRODPL�������6LPLODUO\��ZH�
IRXQG�LQ�RXU�VWXG\�WKDW�WKH�ELJJHVW�DQ[LHW\�RI�KHDOWKFDUH�ZRU-
NHUV�DERXW�&29,'����LV�WR�LQIHFW�WKHLU�IDPLOLHV���������

:KHQ�ZH� DQDO\]HG� WKH� IDFWRUV� WKDW� DUH� VWDWLVWLFDOO\� GLIIHUHQW��
WKH�KHDOWKFDUH�ZRUNHUV�ZKR�GLG�QRW�XVH�DFFRPPRGDWLRQ�VHU-
YLFHV�KDG�KLJKHU�&29,'����IHDU��S ��������DQG�WKH�KHDOWKFDUH�

ZRUNHUV�ZKR�GLG�QRW�WKLQN�RI�JHWWLQJ�SV\FKRORJLFDO�VXSSRUW��KDG�
ORZHU�&29,'����IHDU��S �������DQG�DQ[LHW\��S ��������WKH�KH-

DOWKFDUH�ZRUNHUV�ZKR�GLG�QRW�WDNH�SV\FKRORJLFDO�VXSSRUW��KDYH�
ORZHU�DQ[LHW\�SRLQWV��S �������DQG�WKH�KHDOWKFDUH�ZRUNHUV�ZKR�
GLG�QRW�WKLQN�WR�TXLW�IURP�WKHLU�MRE��KDYH�ORZHU�DQ[LHW\��S �������

:H�HYDOXDWHG�WKH�SDUDPHWHUV�ZKLFK�DUH�XVLQJ�WKH�DFFRPPR-

GDWLRQ� VHUYLFHV� DUUDQJHG� E\� WKH�0LQLVWU\� RI�+HDOWK�� KDYLQJ� D�
FKURQLF� LOOQHVV�DQG�KDYLQJ�&29,'���� LQ� WKHLU� IDPLO\��7KHUH� LV�
QR�VWXG\�UHODWHG� WR�KHDOWKFDUH�SURIHVVLRQDOV� WKDW�DQDO\]HG�DOO�
RI�WKHVH�SDUDPHWHUV��+RZHYHU��WKHUH�LV�D�VWXG\�UHODWHG�WR�SUHJ-

QDQW�ZRPHQ�DERXW�WKHVH�SDUDPHWHUV�ZKLFK�DUH�KDYLQJ�D�FKUR-

QLF�LOOQHVV�DQG�KDYLQJ�&29,'����LQ�WKHLU�IDPLO\��$V�D�UHVXOW�RI�
WKH�VWXG\��WKH�SUHJQDQW�ZRPHQ�ZKR�KDYH�UHODWLYHV�KDYLQJ�ERWK�
&29,'����DQG�FKURQLF� LOOQHVV�KDYH�PRUH�GHSUHVVLRQ��DQ[LHW\�
DQG�VWUHVV�WKDQ�WKH�SUHJQDQW�ZRPHQ�ZKR�GR�QRW��2Q�WKH�FRQW-
UDU\�� WKHUH� ZDV� QR� VWDWLVWLFDO� VLJQL¿FDQFH� GLIIHUHQFH� EHWZHHQ�
WKH�SRLQWV�RI�&)6�DQG�67$,�RI�WKH�KHDOWKFDUH�ZRUNHUV�ZKRVH�ID-

PLOLHV�HLWKHU�KDG�&29,'����RU�FKURQLF�LOOQHVV�LQ�RXU�VWXG\������

0RUHRYHU��ZH�DVNHG� WKH�KHDOWKFDUH�ZRUNHUV� ³'R�\RX�ZDQW� WR�
DGG�DQ\�VWDWHPHQWV�DERXW� WKH�&29,'����SURFHVV"´��7KH�KH-

DOWKFDUH� ZRUNHUV� VWDWHG� WKDW� WKH\� KDYH� H[SHFWDWLRQV� DERXW�
³HQKDQFLQJ� WKHLU� VDODU\´�� ³SURYLGLQJ� WKH� SXEOLF� KRXVLQJ´�� ³IUHH�
WUDQVSRUWDWLRQ´�� ³MXVWLFH� DPRQJ� WKH�SURIHVVLRQV´�� ³QRW� SUHYHQ-

WLQJ� WR�XVH�RI�DQQXDO� OHDYH´��DQG�³HQKDQFLQJ� WKH�YDOXH�RI� WKH�
SURIHVVLRQ´�� ³SURYLGLQJ� SURSHU�ZRUN� SRVLWLRQ� DFFRUGLQJ� WR� WKH�
SURIHVVLRQ´�� ³HQKDQFLQJ� WKH�SHUVRQDO�EHQH¿WV´�DQG� ³LPSRVLQJ�
VDQFWLRQ�DERXW�YLROHQFH�DJDLQVW�WKH�KHDOWKFDUH�ZRUNHUV´�

7KH�KHDOWKFDUH�ZRUNHUV�KDYLQJ�PRUH�&29,'���� IHDU�QHHG� WR�
KDYH�DFFRPPRGDWLRQ�VXSSRUWHG�E\�WKH�PLQLVWU\�RI�KHDOWK��DQG�
WKH\�QHHG�WR�JHW�SV\FKRORJLFDO�VXSSRUW��7KH�KHDOWKFDUH�ZRUNHUV�
KDYLQJ�PRUH�DQ[LHW\� QHHG� WR� JHW� SV\FKRORJLFDO� VXSSRUW� HYHQ�
WKRXJK�WKH\�KDYH�UHFHLYHG�SV\FKRORJLFDO�VXSSRUW�EHIRUH��,I�WKH\�
ZDQW�WR�TXLW�WKHLU�MREV��WKH\�VKRXOG�EH�VXSSRUWHG�WR�EH�SV\FKR-

ORJLFDOO\�PRWLYDWHG�

7KH�VWUHQJWKV�RI� WKH�VWXG\�DUH� WKDW�D� ODUJH�QXPEHU�RI�KHDOWK�
ZRUNHUV�LQ�GLIIHUHQW�SRVLWLRQV�ZHUH�LQFOXGHG�LQ�WKH�VWXG\�DQG�WKH�
VWXG\�ZDV�FRQGXFWHG�DFURVV�WKH�FRXQWU\��7KH�OLPLWDWLRQV�RI�WKH�
VWXG\�DUH�WKDW�DOO�KHDOWK�ZRUNHUV�FRXOG�QRW�EH�UHDFKHG��7KHUHIR-

UH��WKH�UHVXOWV�FDQQRW�EH�JHQHUDOL]HG�WR�WKH�SRSXODWLRQ�

+HDOWKFDUH�ZRUNHUV�KDYH�DQ� LPSRUWDQW�SRVLWLRQ� LQ� WKH� OLYHV�RI�
KXPDQV� ZLWKRXW� SDQGHPLD�� +RZHYHU�� WKLV� YDOXH� DSSHDUV� WR�
EH�PRUH� LPSRUWDQW�ZLWK� WKH�RXWEUHDN�RI�&29,'�����1HDUO\�DOO�
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WKH�SURIHVVLRQV�ZHUH�DIIHFWHG�GXULQJ� WKH�SDQGHPLD��8QGRXE-

WHGO\��WKH�KHDOWK�VHFWRU�ZDV�DIIHFWHG�PD[LPDOO\��,QFUHDVLQJ�WKH�
QXPEHU�RI�KHDOWKFDUH�ZRUNHUV��VWUHQJWKHQLQJ�WKHLU�PRWLYDWLRQ��
SURYLGLQJ�DQQXDO�OHDYH��JLYLQJ�HGXFDWLRQ�DERXW�&29,'�����DQG�
SURYLGLQJ�SV\FKRORJLFDO�VXSSRUW�LV�KHOSIXO�WR�GHFUHDVH�WKH�HIIH-

FWV�RI�SDQGHPLD�RQ�KHDOWKFDUH�ZRUNHUV��,W�LV�UHFRPPHQGHG�WKDW�
WKH�OHYHO�RI�VWUHVV�DQG�DQ[LHW\�FDQ�EH�GHFUHDVHG�E\�HQKDQFLQJ�
WKH�ZRUNLQJ�FRQGLWLRQ�RI�KHDOWKFDUH�ZRUNHUV��DQG�WKH�&29,'����
IHDU� RI� WKHP� FDQ� EH� GHFUHDVHG� E\� LQFUHDVLQJ� WKH� QXPEHU� RI�
SHUVRQDO� SURWHFWLYH�HTXLSPHQW� DQG� WKH�QXPEHU�RI� KHDOWKFDUH�
ZRUNHUV�

��� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� (PHUJHQFLHV� SUHSDUHG��
UHVSRQVH��$FFHVVHG�����-XO\�������$YDLODEOH�IURP��KWWSV���ZZZ�
ZKR�LQW�FVU�GRQ����MDQXDU\������SQHXPRQLD�RI�XQNRZQ�FDX-

VH�FKLQD�HQ�

��� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� (PHUJHQFLHV� SUHSDUHG��
UHVSRQVH�&KLQD��������$FFHVVHG�����-XO\�������$YDLODEOH�IURP��
KWWS���ZZZ�ZKR�LQW�FVU�GRQ����MDQXDU\������QRYHO�FRURQDYL-
UXV�FKLQD�HQ�

��� =KX�1��=KDQJ�'��:DQJ�:��/L�;��<DQJ�%��6RQJ�-��HW�
DO��$�QRYHO�FRURQDYLUXV�IURP�SDWLHQWV�ZLWK�SQHXPRQLD�LQ�&KLQD��
������1�(QJO� -�0HG������� �������������$YDLODEOH� IURP�� GRL��
��������1(-0RD��������

��� :RUOG�+HDOWK�2UJDQL]DWLRQ��&RURQDYLUXV�GLVHDVH��&2-

9,'����� GDVKERDUG�� $FFHVVHG�� ��� -DQXDU\� ������ $YDLODEOH�
IURP��KWWSV���FRYLG���ZKR�LQW�

��� dDOÕúNDQ�3DOD�6��0HWLQWDV�6��+HDOWKFDUH�SURIHVVLRQDOV�
LQ�WKH�&29,'����SDQGHPLF��(678'$0�3XEOLF�+HDOWK�-RXUQDO�
������������������$YDLODEOH�IURP��KWWSV���GRL�RUJ����������HVWX-

GDPKVG�������

��� 7�� &�� 6D÷OÕN� %DNDQOÕ÷Õ�� $FFHVVHG�� ��� $XJXVW� ������
$YDLODEOH� IURP�� KWWSV���FRYLG���VDJOLN�JRY�WU�75�������HULV-

NLQ�KDVWD�WHGDYLVL�KWPO

��� 7�� &�� 6D÷OÕN� %DNDQOÕ÷Õ�� $FFHVVHG�� ��� $XJXVW� ������
$YDLODEOH� IURP�� KWWSV���FRYLG���VDJOLN�JRY�WU�75�������JH-

QHO�ELOJLOHU�HSLGHPL\RORML�YH�WDQL�KWPO

��� 6DKLQ� '�� 7DQDFDQ�$��$QXN�$7�� 6LQDFL� 6�� %HVLPRJOX�
%��2OXNOX�'��HW�DO��&RPSDULVRQ�RI�FOLQLFDO�IHDWXUHV�DQG�SHULQD-

WDO�RXWFRPHV�EHWZHHQ�SUH�YDULDQW�DQG�SRVW�YDULDQW�SHULRGV� LQ�
SUHJQDQW� ZRPHQ�ZLWK� 6$56�&R9���� DQDO\VLV� RI� ����� FDVHV��
$UFK�*\QHFRO� 2EVWHW� ������0DU� ���±����$YDLODEOH� IURP�� GRL��
��������V������������������� (SXE� DKHDG� RI� SULQW�� 30,'��

����������30&,'��30&��������

��� <ÕOGÕUÕP� 0�� dHWLQ� 0�� 7KH� &29,'���� GLVHDVH� DV� DQ�
H[DPSOH� RI� DQ� RXWEUHDN� DQG� LWV� HIIHFWV� RQ� KHDOWK�ZRUNHUV� LQ�
WKH� ULVN\� SRSXODWLRQ�� %DOÕNHVLU� 6D÷OÕN� %LOLPOHUL� 'HUJLVL� ������
��������������

���� 4XH� -��6KL� /��'HQJ� -�� /LX� -�� =KDQJ�/��:X�6�� HW� DO��
3V\FKRORJLFDO� LPSDFW� RI� WKH� &29,'���� SDQGHPLF� RQ� KHDOWK-

FDUH�ZRUNHUV��$� FURVV�VHFWLRQDO� VWXG\� LQ� &KLQD��*HQ�3V\FKL-
DWU� ������ ������� (��������$YDLODEOH� IURP��'RL���������*SV\-

FK������������

���� $KRUVX�'.��/LQ�&<�� ,PDQL�9��6DIIDUL�0��*ULI¿WKV�0'��
3DNSRXU�$+��7KH� IHDU� RI� &29,'���� VFDOH�� GHYHORSPHQW� DQG�
LQLWLDO�YDOLGDWLRQ��,QW�-�0HQW�+HDOWK�$GGLFW�������$YDLODEOH�IURP��
GRL���������V�����������������

���� %DNLR÷OX�)��.RUNPD]�2��(UFDQ�+��)HDU�RI�&29,'����
DQG�SRVLWLYLW\��PHGLDWLQJ� UROH� RI� LQWROHUDQFH� RI� XQFHUWDLQW\��
GHSUHVVLRQ�DQ[LHW\��DQG�VWUHVV��,QW�-�0HQW�+HDOWK�$GGLFW�������
$YDLODEOH�IURP��GRL����������V����������������\

���� 6DNDR÷OX�++��2UEDWX�'��(PLURJOX�0��dDNÕU�g��6SLHO-
EHUJHU�6WDWH�DQG�7UDLW�$Q[LHW\�/HYHO�LQ�KHDOWKFDUH�SURIHVVLRQDOV�
GXULQJ�WKH�&29,'����RXWEUHDN��$�FDVH�RI�7HSHFLN�+RVSLWDO��7H-

SHFLN�(÷LW��9H�$UDúW��+DVW��'HUJLVL����������6XSSO�������$YDLODE-

OH�IURP��'2,����������WHUK�����������

���� :RUOG�+HDOWK�2UJDQL]DWLRQ��&RURQDYLUXV�GLVHDVH��&2-

9,'����� GDVKERDUG�� $FFHVVHG�� ��� -DQXDU\� ������ $YDLODEOH�
IURP��KWWSV���FRYLG���ZKR�LQW�UHJLRQ�HXUR�FRXQWU\�WU

���� 6DDWoÕ� (�� &29,'���� SDQGHPLF� DQG� KHDOWK� SURIHVVL-
RQDOV��NHHS� WKHP�DOLYH�RU�VXUYLYH"�7�UN�$LOH�+HN�'HUJ�������
����������������$YDLODEOH�IURP��'2,�����������WDKG���������

���� 3RODW� g�� &RúNXQ� )�� 'HWHUPLQLQJ� WKH� UHODWLRQVKLS�
EHWZHHQ�SHUVRQDO�SURWHFWLYH�HTXLSPHQW�XVHV�RI�PHGLFDO�KHDOW-
KFDUH�ZRUNHUV�DQG�GHSUHVVLRQ��DQ[LHW\�DQG�VWUHVV�OHYHOV�LQ�WKH�
&29,'����SDQGHPLF��0HG�-�:HVW�%ODFN�6HD��������������������
$YDLODEOH� IURP�� KWWSV���GHUJLSDUN�RUJ�WU�HQ�GRZQORDG�DUWLFOH�¿-

OH��������

���� $USDFÕR÷OX� 6�� %DOWDOÕ� =�� hQ�ERO� %�� %XUQRXW�� IHDU� RI�
FRYLG��GHSUHVVLRQ��RFFXSDWLRQDO�VDWLVIDFWLRQ�OHYHOV�DQG�UHODWHG�
IDFWRUV�LQ�KHDOWKFDUH�SURIHVVLRQDOV�LQ�WKH�&29,'����SDQGHPLF��
&XNXURYD� 0HG� -� ������ ������� �������� $YDLODEOH� IURP�� '2,��
���������FXPM�������

���� $WDo�g��6H]HURO�0$��7DúoÕ�<��+D\UDQ�2��$Q[LHW\�DQG�
LQVRPQLD�DPRQJ�KHDOWKFDUH�ZRUNHUV�GXULQJ�WKH�&29,'����SDQ-

GHPLF��7XUNLVK�-RXUQDO�RI�3XEOLF�+HDOWK������������6SHFLDO�LV-

VXH����������$YDLODEOH�IURP��'2,�����������WMSK��������

5()(5(1&(6
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���� /DEUDJXH�/-�� GH�/RV�6DQWRV� -$$��)HDU�RI� FRYLG�����
SV\FKRORJLFDO�GLVWUHVV��ZRUN�VDWLVIDFWLRQ�DQG�WXUQRYHU�LQWHQWLRQ�
DPRQJ�IURQWOLQH�QXUVHV��-RXUQDO�2I�1XUVLQJ�0DQDJHPHQW�������
����������������$YDLODEOH�IURP��'2,����������MRQP������

���� .KDWWDN�65��6DHHG�,��5HKPDQ�68��)D\D]�0��,PSDFW�
RI�IHDU�RI�&29,'����SDQGHPLF�RQ�WKH�PHQWDO�KHDOWK�RI�QXUVHV�
LQ�3DNLVWDQ��-�/RVV�7UDXPD�������������$YDLODEOH�IURP��KWWSV���
GRL�RUJ������������������������������

���� 0DOLN�6��8OODK�,��,UIDQ��0��HW�DO��)HDU�RI�&29,'����DQG�
ZRUNSODFH� SKRELD� DPRQJ� SDNLVWDQL� GRFWRUV�� $� VXUYH\� VWXG\��
%0&�3XEOLF�+HDOWK����������������$YDLODEOH� IURP��KWWSV���GRL�
RUJ���������V����������������\

���� 5DKPDQ�0��+RTXH�1��$OLI�60��HW�DO��)DFWRUV�DVVRFLD-

WHG�ZLWK�SV\FKRORJLFDO�GLVWUHVV��IHDU�DQG�FRSLQJ�VWUDWHJLHV�GX-

ULQJ�WKH�&29,'����SDQGHPLF�LQ�$XVWUDOLD��*OREDO�+HDOWK�������
������� $YDLODEOH� IURP�� KWWSV���GRL�RUJ���������V����������
������Z

���� &ROODQWRQL�(��6DLHYD�$0��0HUHJDOOL�9��*LURWWR�&��&DU-
UHWWD�*��%RHPR�'*��HW�DO��3V\FKRORJLFDO�GLVWUHVV��IHDU�RI�&2-

9,'�����DQG�UHVLOLHQW�FRSLQJ�DELOLWLHV�DPRQJ�KHDOWKFDUH�ZRUNHUV�
LQ�D�7HUWLDU\�)LUVW�/LQH�+RVSLWDO�GXULQJ�WKH�&RURQDYLUXV�SDQGH-

PLF��-�&OLQ�0HG��������������������$YDLODEOH�IURP��GRL����������
MFP��������

���� (UHQ�(��dHOLN� ø��<ÕOGÕ]�0�� HW� DO��(YDOXDWLRQ�RI� KHDOWK�
FDUH� ZRUNHUV� ZLWK� &29,'����� .OLPLN� 'HUJ� ������ ������� ����
�����$YDLODEOH�IURP��'2,���������NG��������

���� 7D\\LE�1$��$OVRODPL�)-��0HDVXULQJ�WKH�H[WHQW�RI�VWUHVV�
DQG�IHDU�DPRQJ�UHJLVWHUHG�QXUVHV�LQ�.6$�GXULQJ�WKH�&29,'����
RXWEUHDN��-�7DLEDK�8QLY�0HG�6FL���������������������$YDLODEOH�
IURP��'2,����������M�MWXPHG�������������

���� .XPDU�-��.DWWR�06��6LGGLTXL�$$��6DKLWR�%��$KPHG�%��
-DPLO�0��$OL�0�� 3UHGLFWLYH� IDFWRUV� DVVRFLDWHG�ZLWK� IHDU� IDFHG�
E\�KHDOWKFDUH�ZRUNHUV�GXULQJ�&29,'����SDQGHPLF��$�TXHVWLRQ-

QDLUH�EDVHG�VWXG\��&XUHXV��������������H������$YDLODEOH�IURP��
KWWSV���GRL�RUJ���������FXUHXV�����

���� .DQ]D�*�O�'��ùROW�$��7KH�HIIHFW�RI�REVWHWULF� IHDWXUHV�
RQ� GHSUHVVLRQ�� DQ[LHW\� DQG� VWUHVV� OHYHOV� LQ� SUHJQDQW�ZRPHQ�
GXULQJ� WKH� 6$56�&29� �� �&29,'������ -LQHNRORML�2EVWHWULN� YH�
1HRQDWRORML�7ÕS�'HUJLVL�������������������������$YDLODEOH�IURP��
KWWSV���GRL�RUJ����������MJRQ�������
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ÖZ

$PDo��7HUVL\HU�ELU�PHUNH]�RODQ�KDVWDQHPL]LQ�2FDN������$UDOÕN������WDULKOHUL�DUD-

VÕQGDNL�LNL]�JHEHOLNOHULQ�VRQXoODUÕQÕ�GH÷HUOHQGLUPH\L�DPDoODGÕN�

*HUHoOHU�YH�<|QWHP��0X÷OD�hQLYHUVLWHVL�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�.DGÕQ�+DV-
WDOÕNODUÕ� YH� 'R÷XP� .OLQL÷L¶QGH�2FDN� �����$UDOÕN� ����� WDULKOHUL� DUDVÕQGD� GR÷XPX�
JHUoHNOHúHQ������JHEH�DUDVÕQGDQ�����oR÷XO�JHEHOLN�oDOÕúPD\D�GDKLO�HGLOGL��5HWURV-
SHNWLI�RODUDN�GH÷HUOHQGLULOHQ�EX�JHEHOHULQ����¶VÕ�LNL]���¶L��o�]�JHEHOLN�LGL��

%XOJXODU�� øNL]� JHEHOLNOHULQ� ��¶VL� ��������� GLDPQL\RWLN�GLNRU\RQLN�� ��¶L� ��������� GL-
NRU\RQLN�PRQRDPQL\RWLN���¶L���������PRQRNRU\RQLN�PRQRDPQL\RWLN�ROGX÷X�VDSWDQ-

PÕúWÕU��'R÷XPODUÕQ���¶VÕ����������SUHWHUP�GR÷XP�LOH�JHUoHNOHúPLú�ROXS������������
JHEHQLQ� GR÷XPX�PLDGÕQGD�JHUoHNOHúPLúWLU�� øNL]� JHEHOLNOHULQ� ��� �������¶VL� QRUPDO�
GR÷XP������������¶VÕ�VH]DU\HQ�LOH�GR÷XPXQX�JHUoHNOHúWLUPLúWLU��6H]DU\HQ�YH�YDMLQDO�
GR÷XP�JUXEX� NHQGL� DUDVÕQGD� NDUúÕODúWÕUÕOGÕ÷ÕQGD� NDQ� ND\EÕ� DoÕVÕQGDQ� LVWDWLVWLNVHO�
RODUDN� IDUN� L]OHQPHPLúWLU��+RVSLWDOL]DV\RQ�V�UHVL�DoÕVÕQGDQ�NDUúÕODúWÕUÕOGÕ÷ÕQGD� LVH�
YDMLQDO�GR÷XP�JUXEXQGD�KRVSLWDOL]DV\RQ�V�UHVLQLQ�GDKD�NÕVD�ROGX÷X�VDSWDQPÕúWÕU��

6RQXo��dDOÕúPDPÕ]ÕQ�NOLQLN�VRQXoODUÕ�J�QFHO� OLWHUDW�U� LOH�EHQ]HUOLN�J|VWHUPHNWHGLU��
dDOÕúPDPÕ]GD��OLWHUDW�U�ELOJLVLQGHQ�IDUNOÕ�RODUDN�GH÷HUOHQGLUGL÷LPL]�VH]DU\HQ�YH�YD-

MLQDO�GR÷XP�DUDVÕQGD�NDQ�ND\EÕ�YH�KRVSLWDOL]DV\RQ�V�UHVLGLU��6H]DU\HQ� LOH�YDMLQDO�
GR÷XP�DUDVÕQGDQ�NDQ�ND\EÕ�DoÕVÕQGDQ�IDUN�L]OHQPHPLú�ROXS�YDMLQDO�GR÷XP�\DSDQ�
KDVWDODUÕQ�KRVSLWDOL]DV\RQ�V�UHVLQLQ�GDKD�NÕVD�ROGX÷X�L]OHQPLúWLU�

$QDKWDU�.HOLPHOHU��øNL]�JHEHOLN��dR÷XO�JHEHOLN��6H]DU\HQ��.RU\RQLVLWH��$PQL\RQLVLWH

$%675$&7

$LP��:H�DLPHG�WR�HYDOXDWH�WKH�RXWFRPHV�RI�WZLQ�SUHJQDQFLHV�EHWZHHQ�-DQXDU\������
DQG�'HFHPEHU������LQ�RXU�KRVSLWDO��ZKLFK�LV�D�WHUWLDU\�FHQWHU�

0DWHULDOV�DQG�0HWKRGV������PXOWLSOH�SUHJQDQFLHV�ZHUH�LQFOXGHG�LQ�WKH�VWXG\�DPRQJ�
�����SUHJQDQW�ZRPHQ�ZKR�ZHUH�GHOLYHUHG�EHWZHHQ�-DQXDU\������DQG�'HFHPEHU�
�����LQ�0X÷OD�8QLYHUVLW\�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO�2EVWHWULFV�DQG�*\QHFRORJ\�
&OLQLF��2I� WKHVH�UHWURVSHFWLYHO\�HYDOXDWHG�SUHJQDQW�ZRPHQ������ZHUH�WZLQV�DQG���
ZDV�WULSOHW��

5HVXOWV��,W�ZDV�GHWHUPLQHG�WKDW�������������WZLQ�SUHJQDQFLHV�ZHUH�GLDPQLRWLF�GLFKR-

ULRQLF��������������ZHUH�GLFKRULRQLF�PRQRDPQLRWLF��DQG�����������ZHUH�PRQRFKRULR-

QLF�PRQRDPQLRWLF��UHVSHFWLYHO\��������������RI�WKH�GHOLYHULHV�ZHUH�ZLWK�SUHWHUP�GHOL-
YHU\�DQG������������RI�WKH�SUHJQDQW�ZRPHQ�ZHUH�GHOLYHUHG�DW�WHUP��7ZHOYH���������
WZLQ�SUHJQDQFLHV�ZHUH�GHOLYHUHG�E\�YDJLQDO�GHOLYHU\��DQG������������E\�FHVDUHDQ�
VHFWLRQ� �&�6���1R�VWDWLVWLFDO�GLIIHUHQFH�ZDV�REVHUYHG� LQ� WHUPV�RI�EORRG� ORVV�ZKHQ�
WKH�&�6�DQG�YDJLQDO�GHOLYHU\�JURXSV�ZHUH�FRPSDUHG��:KHQ�FRPSDUHG�LQ�WHUPV�RI�
KRVSLWDOL]DWLRQ�WLPH�� LW�ZDV�IRXQG�WKDW� WKH�KRVSLWDOL]DWLRQ�SHULRG�ZDV�VKRUWHU� LQ�WKH�
YDJLQDO�GHOLYHU\�JURXS�

&RQFOXVLRQ��7KH�FOLQLFDO�UHVXOWV�RI�RXU�VWXG\�DUH�VLPLODU�WR�WKH�FXUUHQW�OLWHUDWXUH��,Q�RXU�
VWXG\��ZKDW�ZH�HYDOXDWHG�GLIIHUHQWO\�IURP�WKH�OLWHUDWXUH�LV�EORRG�ORVV�DQG�KRVSLWDOL]DWL-
RQ�WLPH�EHWZHHQ�&�6�DQG�YDJLQDO�GHOLYHU\��7KHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�&�6�DQG�
YDJLQDO�GHOLYHU\�LQ�WHUPV�RI�EORRG�ORVV��DQG�LW�ZDV�REVHUYHG�WKDW�WKH�KRVSLWDOL]DWLRQ�
SHULRG�RI�SDWLHQWV�ZKR�KDG�YDJLQDO�GHOLYHU\�ZDV�VKRUWHU�

.H\ZRUGV��7ZLQ�SUHJQDQF\��PXOWLSOH�SUHJQDQF\��FHVDUHDQ�VHFWLRQ��FKRULRQLFLW\��DP-

QLRQLFLW\

6RUXPOX�<D]DU��&RUUHVSRQGLQJ�$XWKRU��0HKPHW�)HUGL�.,1&,
$GUHV��0X÷OD�6ÕWNÕ�.RoPDQ�8QLYHUVLW\�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO��2EVWHWULFV�DQG�*\QHFRORJ\�'HSDUWPHQW��0X÷OD��7XUNH\�
(�PDLO��GUIHUGLNLQFL#JPDLO�FRP�

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH

%DúYXUX�WDULKL������������
.DEXO�WDULKL�������������

ø'

ø'

ø'

ø'

ø'

-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÖS�'HUJLVL
7KH�-RXUQDO�RI�*\QHFRORJ\���2EVWHWULFV�DQG�1HRQDWRORJ\

DOI: 10.38136/jgon.1094804
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,1752'8&7,21

0$7(5,$/�$1'�0(7+2'

0XOWLSOH�SUHJQDQF\�RFFXUV�ZKHQ�PRUH�WKDQ�RQH�RRF\WH�LV�IHUWL-
OL]HG�DW�WKH�VDPH�WLPH�RU�ZKHQ�D�VLQJOH�RRF\WH�DQG�VSHUP�DUH�
IHUWLOL]HG�DQG�WKHQ�GLYLGHG�WR�IRUP�VHSDUDWH�HPEU\RV��,Q�UHFHQW�
\HDUV�� LWV� IUHTXHQF\�KDV� LQFUHDVHG�GXH� WR� WKH� LQWURGXFWLRQ�RI�
DVVLVWHG�UHSURGXFWLYH�WHFKQLTXHV��$57��LQWR�RXU� OLYHV�DQG�WKH�
SRVWSRQHPHQW�RI�JHVWDWLRQDO�DJH�LQ�LQGXVWULDO�VRFLHWLHV������7KH-

UH�LV�GLIIHUHQW�GDWD�DERXW�LWV�IUHTXHQF\�LQ�WKH�OLWHUDWXUH��,W�YDULHV�
DFFRUGLQJ� WR� IDFWRUV� VXFK� DV� HWKQLF� RULJLQ�� JHQHWLF� VWUXFWXUH��
IDPLOLDO�WHQGHQF\��JHVWDWLRQDO�DJH��$57��DQG�LW�LV�UHSRUWHG�WR�EH�
EHWZHHQ�������������

� $GYHUVH�PDWHUQDO� RXWFRPHV�PD\�EH�HQFRXQWHUHG� LQ�
PXOWLSOH�SUHJQDQFLHV���+HPRUUKDJLF�SUREOHPV�VXFK�DV�SODFHQ-

WDO�DEUXSWLRQ��XWHULQH�UXSWXUH��SRVWSDUWXP�DWRQ\�DQG�EOHHGLQJ��
K\SHUWHQVLYH�GLVRUGHUV�VXFK�DV�JHVWDWLRQDO�K\SHUWHQVLRQ��SUH-

HFODPSVLD�� HFODPSVLD�� +(//3� V\QGURPH�� V\VWHPLF� SUREOHPV�
VXFK�DV�HQGRPHWULWLV��VHSWLF�VKRFN��UHVSLUDWRU\�IDLOXUH��DQG�VKR-

FN�PD\�RFFXU�����

� $QRWKHU�LPSRUWDQW�LVVXH�IRU�REVWHWULFLDQV�DQG�SDUHQWV�
LQ�PXOWLSOH�SUHJQDQFLHV�LV�IHWDO�DQG�QHRQDWDO�PRUELGLW\�DQG�PRU-
WDOLW\��&KRULRQLFLW\�DQG�DPQLRQLFLW\�DUH�WKH�PRVW�LPSRUWDQW�SUH-

GLFWRUV�RI�SURJQRVLV������0RUWDOLW\�DQG�PRUELGLW\�GXH�WR�SUHWHUP�
ELUWK� LV� RQH� RI� WKH�PRVW� LPSRUWDQW� LVVXHV� ����� 1HRQDWDO�PRU-
WDOLW\�PRUELGLW\� LQFUHDVHV�GXH� WR� UHDVRQV�VXFK�DV� LQWUDXWHULQH�
JURZWK�UHWDUGDWLRQ��LQFUHDVHG�ULVN�RI�LQWUDXWHULQH�ORVV��SODFHQWDO�
DEUXSWLRQ��SUHPDWXUH�UXSWXUH�RI�PHPEUDQHV�����

� ,Q�WKLV�VWXG\��ZH�ZLOO�HYDOXDWH�WKH�PDWHUQDO�DQG�QHRQD-

WDO�RXWFRPHV�RI�PXOWLSOH�SUHJQDQFLHV�GHOLYHUHG�LQ�RXU�FOLQLF��

,Q� WKLV� UHWURVSHFWLYH�VWXG\������ WZLQ�SUHJQDQFLHV�DQG��� WULSOHW�
SUHJQDQF\�DPRQJ������ZKR�JDYH�ELUWK�LQ�0X÷OD�8QLYHUVLW\�7UD-

LQLQJ�DQG�5HVHDUFK�+RVSLWDO�2EVWHWULFV�DQG�*\QHFRORJ\�&OLQLF�
EHWZHHQ�-DQXDU\������DQG�'HFHPEHU������ZHUH�LQFOXGHG�LQ�WKH�
VWXG\��7KH�VWXG\�ZDV�DSSURYHG�E\�WKH�&OLQLFDO�5HVHDUFK�(WKLFV�
&RPPLWWHH�RI�WKH�0X÷OD�6ÕWNÕ�.RoPDQ�8QLYHUVLW\��������������
������:H�FRQGXFWHG�WKLV�VWXG\�FRQVLVWHQW�ZLWK�WKH�'HFODUDWLRQ�
RI�+HOVLQNL�(WKLFDO�3ULQFLSOHV��7KH�¿OH�UHFRUGV�ZHUH�DQDO\]HG�E\�
H[DPLQLQJ�PDWHUQDO�DJH��ZHHN�RI�ELUWK��SDULW\�JUDYLGD�QXPEHUV��
FKRULRQLFLW\�DPQLRQLFLW\�� W\SH�RI�GHOLYHU\��FKDQJHV� LQ�SUH��DQG�
SRVW�SDUWXP�KHPRJORELQ�YDOXHV�DQG�KHPRJORELQ�DPRXQW��QXP-

EHU�RI�KRVSLWDO�VWD\��SUHJQDQF\�UHODWHG�FRPSOLFDWLRQV��$3*$5�
VFRUHV�RI�IHWXVHV���VW����WK�PLQXWH���0DWHUQDO�DJH�ZDV�RQVLGH-

UHG�DV�WKH�DJH�FRPSOHWHG�DW�WKH�WLPH�RI�ELUWK��*HVWDWLRQDO�ZHHN�
ZDV�FDOFXODWHG�E\�FRQ¿UPLQJ�ZLWK�¿UVW�WULPHVWHU�XOWUDVRQRJUDS-

K\��86*���+HPRJORELQ�YDOXHV�ZHUH�VWXGLHG�RQ�D�6\VPH[�;1�
�����EORRG�FRXQWHU��6\VPH[��.REH��-DSDQ���$3*$5�VFRUHV�RI�
WKH� IHWXVHV�ZHUH�HYDOXDWHG�E\� WKH�SHGLDWULFLDQ� LQ� WKH�GHOLYHU\�
URRP�GXULQJ�GHOLYHU\��7KH��VW���WK�PLQXWH�$3*$5�VFRUH�ZDV�
FRQVLGHUHG�WR�EH�WKH�EDVH��7KH�QXPEHU�RI�QLJKWV�VSHQW�LQ�WKH�
KRVSLWDO�ZDV�WDNHQ�DV�D�EDVLV�IRU�WKH�FDOFXODWLRQ�RI�WKH�QXPEHU�
RI�GD\V�VSHQW�LQ�WKH�KRVSLWDO��3DVW�86*�UHFRUGV�ZHUH�H[DPLQHG�
LQ�WKH�GHWHUPLQDWLRQ�RI�FKRULRQLFLW\�DPQLRQLFLW\�

6WDWLVWLFDO�$QDO\VLV

� 7KH�GDWD�ZHUH�DQDO\]HG�XVLQJ�WKH�6WDWLVWLFDO�3DFNDJH�
IRU�6RFLDO�6FLHQFHV������IRU�:LQGRZV��6366�,QF���&KLFDJR��,/���
6XPPDU\�VWDWLVWLFV�ZHUH�H[SUHVVHG�DV�PHDQ�VWDQGDUG�GHYLD-

WLRQ��PLQLPXP��PD[LPXP��SHUFHQWDJHV��DQG�IUHTXHQFLHV��7KH�
QRUPDOLW\�RI�GLVWULEXWLRQ�IRU�WKH�TXDQWLWDWLYH�GDWD�ZDV�HYDOXDWHG�
XVLQJ�WKH�6KDSLUR�:LON�WHVW��0DQQ±:KLWQH\�8�WHVW�ZHUH�DSSOLHG�
WR�QRQ�QRUPDOO\�GLVWULEXWHG�GDWD��'LIIHUHQFHV�LQ�KHPRJORELQ�YD-

OXHV�EHWZHHQ�SUH�SDUWXP�DQG�SRVW�SDUWXP�ZHUH�DQDO\]HG�XVLQJ�
WKH�:LOFR[RQ�6LJQHG�5DQNV�7HVW��$OO�GLIIHUHQFHV�ZLWK�D�S�YDOXH�
RI������RU�OHVV�ZHUH�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQL¿FDQW�

����PXOWLSOH�SUHJQDQFLHV�ZHUH�GHOLYHUHG�GXULQJ�WKH�GDWHV�RI�WKH�
VWXG\��2I�WKHVH���������������ZHUH�WZLQV�DQG�����������ZHUH�
WULSOHWV�� ,W�ZDV�GHWHUPLQHG� WKDW������������� WZLQ�SUHJQDQFLHV�
ZHUH�GLDPQLRWLF�GLFKRULRQLF��������������ZHUH�GLFKRULRQLF�PR-

QRDPQLRWLF��DQG�����������ZHUH�PRQRFKRULRQLF�PRQRDPQLRWLF��
UHVSHFWLYHO\��������������SUHJQDQW�ZRPHQ�ZHUH�GHOLYHUHG�ZLWK�
SUHWHUP�GHOLYHU\��DQG������������SUHJQDQW�ZRPHQ�ZHUH�GHOLYH-

UHG�DW�WHUP�LQ�WKH�HYDOXDWLRQ�PDGH�LQ�WHUPV�RI�ZHHNV�RI�GHOLYHU\�

�����������RI�WKH�WZLQ�SUHJQDQFLHV�ZHUH�GHOLYHUHG�E\�YDJLQDO�
GHOLYHU\��DQG����ZHUH���������E\�FHVDUHDQ�VHFWLRQ��&�6���'H-

PRJUDSKLF�GDWD�RI�WKH�VWXG\�JURXS�DUH�JLYHQ�LQ�7DEOH���

7DEOH����'HPRJUDSKLF�FKDUDFWHULVWLFV�RI�VWXG\�JURXS

5(68/76

0HDQ6' 0൴Q 0D[
$JH��\HDU� 29.6 15.0 41.0
*UDY൴GD��Q� 2.4 1.0 5.0
3DU൴W\��Q� 1.0 0.0 5.0
%൴UWK�ZHHN��Q� 35.1 31.0 38.0
3UH�SDUWXP�+JE��J�G/) 10.9 8.4 13.8
3RVW�SDUWXP�+JE��J�G/) 9.74 6.50 13.0
+JE�&KDQJH��J�G/) 1.2 0.1 3.6
$3*$5�)HWXV����Q� 8.5 6.0 10.0
$3*$5�)HWXV����Q� 9.1 7.0 10
+RVS൴WDO�6WD\��GD\V� 3.3 2.0 8.0
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2I����GHOLYHULHV�E\�&�6�������������ZHUH�GHOLYHUHG�E\�HOHFWLYH�&�6�DQG������������E\�HPHUJHQF\�&�6��$PRQJ�WKH�LQGLFDWLRQ�IRU�
&�6��WKH�PRVW�FRPPRQ�UHDVRQ�ZDV�SUHYLRXV�&�6�ZLWK������������SUHJQDQW�ZRPHQ�������������SUHJQDQW�ZRPHQ�GHOLYHUHG�E\�
SULPDU\�&�6��7KH�PRVW�FRPPRQ�SULPDU\�&�6�UHDVRQ�ZDV�IRXQG�WR�EH�QRQ�YHUWH[�SUHVHQWDWLRQ�RI� WKH�¿UVW� IHWXV� LQ����SUHJQDQW�
ZRPHQ�DQG�PDWHUQDO�GHVLUH�LQ���SUHJQDQW�ZRPHQ��3UHWHUP�ODERU�ZDV�IRXQG�WR�EH�WKH�PRVW�FRPPRQ�FDXVH�RI�&�6�������������LQ�
SUHJQDQW�ZRPHQ�ZKR�GHOLYHUHG�E\�HPHUJHQF\�&�6����������RI�WKH�WZLQ�SUHJQDQFLHV�ZKR�KDG�YDJLQDO�GHOLYHU\�KDG�SUHWHUP�GHOLYHU\�
DQG���������KDG�WHUP�GHOLYHU\��

7KH�SUHVHQWDWLRQ�SDWWHUQV�RI�����SUHJQDQW�ZRPHQ�ZKR�ZHUH�SUHJQDQW�ZLWK�WZLQV�DQG�JDYH�ELUWK�DUH�SUHVHQWHG�LQ�7DEOH���

7DEOH����3UHVHQWDWLRQ�SDWWHUQV�RI�WZLQ�SUHJQDQFLHV

$OO����SDWLHQWV�ZKR�KDG�YDJLQDO�GHOLYHU\�ZHUH�LQ�YHUWH[�YHUWH[�SUHVHQWDWLRQ��,QGXFWLRQ�ZDV�DSSOLHG�WR���RI�WKHVH�SUHJQDQWV����������
IRU�PHGLFDO�UHDVRQV��$OO�RI�WKH�RWKHU�������������SUHJQDQW�ZRPHQ�DSSOLHG�DIWHU�WKH�RQVHW�RI�ODERU��

'HPRJUDSKLF�GDWD�DQG�GHOLYHU\�UHVXOWV�RI�DOO�JURXSV�DUH�JLYHQ�LQ�7DEOH����

7DEOH����'HPRJUDSKLF�GDWD�DQG�GHOLYHU\�UHVXOWV�RI�SDWLHQWV

9HUWH[�SUHVHQWDW൴RQ

n (%)

%UHHFK�3UHVHQWDW൴RQ

n (%)

)RRW�SUHVHQWDW൴RQ

n (%)

7UDQVYHUVH�SUHVHQWDW൴RQ�

n (%)
��IHWXV 58 (%60.4) 30 (%31.3) 2 (%2.1) 6 (%6.3)
��IHWXV 44 (%45.8) 30 (%31.3) 18 (%18.8) 4 (%4.2)
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����SUHJQDQW�WZLQV�ZHUH�ERUQ�LQ�RXU�FOLQLF��DQG�WKH�WRWDO�QXPEHU�
RI�ELUWKV�LV������EHWZHHQ�-DQXDU\������DQG�'HFHPEHU�������,Q�
WKLV�FDVH��LW�LV�VHHQ�WKDW�WKH�WZLQ�SUHJQDQF\�UDWH�LV��������$OW-
KRXJK�WKLV�UDWH�YDULHV�EHWZHHQ��������LQ�WKH�OLWHUDWXUH��WKH�UH-

VXOWV�RI�RXU�FOLQLF�DUH�FRPSDWLEOH�ZLWK�WKH�FXUUHQW�OLWHUDWXUH��7KLV�
UDWH�LQFUHDVHV�ZLWK�WKH�IUHTXHQW�XVH�RI�$57�DQG�WKH�LQFUHDVH�LQ�
DGYDQFHG�PDWHUQDO�DJH��$0$��SUHJQDQFLHV�FRPSDUHG�WR�SUH-

YLRXV�\HDUV�DQG�ZLOO�FRQWLQXH�WR�LQFUHDVH�LQ�WKH�FRPLQJ�\HDUV�

� ,Q�PXOWLSOH� SUHJQDQFLHV�� K\SHUWHQVLRQ�� SUHHFODPSVLD�
DQG�*'0�DUH�REVHUYHG�PRUH� IUHTXHQWO\� WKDQ�VLQJOHWRQ�SUHJ-

QDQFLHV� ���� ���� ,Q� RXU� VWXG\�� K\SHUWHQVLRQ�SUHHFODPSVLD� ZDV�
IRXQG� LQ����FDVHV����������DQG�*'0�LQ����FDVHV�����������
3UHJQDQF\�UHODWHG�K\SHUWHQVLYH�GLVHDVHV�ZHUH�IRXQG�DW�D�UDWH�
RI�������LQ�WKH�VWXG\�FRQGXFWHG�E\�*�O�HW�DO��������,Q�WKH�VWXG\�
FRQGXFWHG�E\�6FKZDUW]�HW�DO���WKH�IUHTXHQF\�RI�*'0�ZDV�IRXQG�
WR�EH������������7KH�UHDVRQ�IRU�WKHVH�KLJK�UDWHV�LQ�RXU�VWXG\�LV�
WKDW�RXU�KRVSLWDO�LV�D�WHUWLDU\�FHQWHU�DQG�LW�LV�WKH�RQO\�QHRQDWDO�
LQWHQVLYH�FDUH�XQLW�LQ�RXU�FLW\��

� &KRULRQLFLW\�DQG�DPQLRQLFLW\�DUH�RQH�RI�WKH�PRVW� LP-

SRUWDQW� SUHGLFWRUV�RI� SURJQRVLV� LQ�PXOWLSOH� SUHJQDQFLHV��1HR-

QDWDO�RXWFRPHV�LQ�GLDPQLRWLF�DQG�GLFKRULRQLF�WZLQV�DUH�SRVLWLYH�
FRPSDUHG�WR�RWKHUV�������,Q�WKH�VWXG\�FRQGXFWHG�E\�+D\HV�5-

\DQ�HW� DO�� GLDPQLRWLF�GLFKRULRQLF�SUHJQDQF\�ZDV� IRXQG�ZLWK�D�
UDWH�RI�������������,Q�WKH�VWXG\�RI�0DFKDGR�HW�DO���������RI�WKH�
SUHJQDQW�ZRPHQ�ZHUH�IRXQG�WR�EH�GLFKRULRQLF��������7KLV�UDWH�
ZDV�IRXQG�WR�EH��������LQ�RXU�VWXG\�

2QH� RI� WKH� PRVW� FRPPRQ� FDVHV� LQ� PXOWLSOH� SUHJQDQFLHV� LV�
SUHWHUP�ELUWK��0XOWLSOH�SUHJQDQFLHV�DFFRXQW�IRU��������RI�SUH-

WHUP�ELUWKV�ZRUOGZLGH� ������3UHWHUP�ELUWK�DQG�FKRULRQLFLW\�DUH�
WKH� PRVW� LPSRUWDQW� PDUNHUV� IRU� WKH� SURJQRVLV� RI� IHWXVHV�� ,Q�
WKH�VWXG\�SHUIRUPHG�E\�4D]L�HW�DO���LW�ZDV�GHWHUPLQHG�WKDW�WKH�
PHDQ�GHOLYHU\�ZHHN�RI�WZLQ�SUHJQDQFLHV�ZDV����ZHHNV�DQG�WKH�
IUHTXHQF\�RI�SUHWHUP�GHOLYHU\�ZDV�������������7KH�IUHTXHQF\�
RI�SUHWHUP�ELUWK�ZDV�IRXQG�WR�EH�����LQ�WKH�VWXG\�FRQGXFWHG�
E\�.XUGL�HW�DO���DQG����RI�WKHVH�SDWLHQWV�ZHUH�WUHDWHG�ZLWK�FHU-
YLFDO�FHUFODJH�DQG�����ZLWK�EHWDPHPHWLFV�������,Q�RXU�FRXQWU\��
$UWXQo�hON�PHQ�HW�DO��IRXQG�WKDW�������RI�WKH�FDVHV�JDYH�ELUWK�
EHIRUH����ZHHNV�RI�JHVWDWLRQ�DQG� WKH�PHDQ�ZHHN�RI�GHOLYHU\�
ZDV�IRXQG�WR�EH������������������,Q�WKH�VWXG\�RI�*XO�HW�DO���WKLV�
UDWH�ZDV�IRXQG�WR�EH�������������,Q�RXU�VWXG\��WKH�PHDQ�ZHHN�
RI�GHOLYHU\�ZDV�IRXQG�WR�EH�����������DQG�WKH�IUHTXHQF\�RI�SUH-

WHUP�GHOLYHU\�ZDV���������

� ,Q�UHFHQW�\HDUV��WKH�LQFUHDVLQJ�&�6�UDWHV�DOO�RYHU�WKH�
ZRUOG��HVSHFLDOO\�LQ�RXU�FRXQWU\��DUH�PHW�ZLWK�FRQFHUQ�������7KH�
SHUFHSWLRQ�RI�YDOXDEOH�EDE\�LQ�SUHJQDQFLHV�UHVXOWLQJ�IURP�$0$�
DQG� $57�� ZKLFK� DUH� WKH� PDLQ� HWLRORJLFDO� FDXVHV� RI� PXOWLSOH�
SUHJQDQFLHV��LQFUHDVHV�WKLV�UDWH�HYHQ�PRUH��,Q�WKH�VWXG\�FRQ-

GXFWHG�E\�+D\HV�5\DQ�HW�DO���WKH�GHOLYHU\�PHWKRG�RI������PXO-
WLSOH�SUHJQDQW�ZRPHQ�ZDV�H[DPLQHG�������,Q�WKLV�VWXG\��������
RI�WKH�GHOLYHULHV�ZHUH�SHUIRUPHG�E\�&�6��&�6�ZDV�SHUIRUPHG�DW�
D�UDWH�RI�������LQ�WKH�VWXG\�SHUIRUPHG�E\�4D]L�HW�DO��������,Q�
DQRWKHU�VWXG\�FRQGXFWHG�E\�*XO�HW�DO��LQ�RXU�FRXQWU\��WKLV�UDWH�
ZDV� ������ ������ ,Q� WKH� VDPH� VWXG\�� DIWHU� WKH� ¿UVW� EDE\�ZDV�
GHOLYHUHG�E\�YDJLQDO�GHOLYHU\�LQ������RI�SUHJQDQW�ZRPHQ��WKH�
VHFRQG�EDE\�ZDV�GHOLYHUHG�E\�&�6�IRU�YDULRXV�UHDVRQV��,Q�RXU�
VWXG\��������RI�GHOLYHULHV�ZHUH�SHUIRUPHG�E\�&�6��7KH�PRVW�
FRPPRQ�FDXVH�RI�&�6� LV�SUHYLRXV�&�6�ZLWK��������:H� WKLQN�
WKDW�WKH�KLJK�UDWH�RI�&�6�LQ�RXU�FOLQLF�LV�GXH�WR�WKH�KLJK�QXPEHU�RI�
SUHJQDQW�ZRPHQ�ZKR�KDG�D�SUHYLRXV�&�6�DQG�WKH�KLJK�QXPEHU�
RI�FRPSOLFDWHG�FDVHV�EHFDXVH�RXU�FOLQLF�LV�D�WHUWLDU\�FHQWHU�

� 2QH� RI� WKH� LPSRUWDQW� LQGLFDWRUV� LQ� GHWHUPLQLQJ� WKH�
PRGH�RI�GHOLYHU\�LQ�PXOWLSOH�SUHJQDQFLHV�LV�WKH�SUHVHQWDWLRQ�RI�
WKH�IHWXVHV��9HUWH[�SUHVHQWDWLRQ�RI�WKH�¿UVW�IHWXV�LV�DQ�LPSRUWDQW�
LQGLFDWRU�IRU�YDJLQDO�GHOLYHU\������� ,Q�WKH�VWXG\�RI�*XO�HW�DO��� LW�
ZDV�GHWHUPLQHG�WKDW�������RI� WKH�IHWXVHV�ZHUH�YHUWH[�YHUWH[�
SUHVHQWDWLRQ�DQG��������RI� WKHP�ZHUH�YHUWH[�EUHHFK� �����$V�
ZH�PHQWLRQHG�EHIRUH�� WKH� IUHTXHQF\�RI�&�6� LQ� WKLV�VWXG\�ZDV�
�������,Q�WKH�VWXG\�FRQGXFWHG�E\�4D]L�HW�DO���LW�ZDV�GHWHUPLQHG�
DV�YHUWH[�YHUWH[�������IROORZHG�E\�YHUWH[�EUHHFK��������EUHH-

FK�YHUWH[�������DQG�EUHHFK�EUHHFK�������������,Q�RXU�VWXG\��LW�
ZDV�IRXQG�WKDW�WKH�¿UVW�IHWXV�ZDV�LQ�YHUWH[�SUHVHQWDWLRQ�ZLWK�D�
UDWH�RI�������

� $QRWKHU�LPSRUWDQW�LVVXH�IRU�GHWHUPLQLQJ�WKH�SURJQRVLV�
DIWHU�WKH�ZHHN�RI�ELUWK�DQG�FKRULRQLFLW\�LV�WKH��VW�DQG��WK�PLQXWH�
$3*$5�VFRUHV��7KH�FXW�RII�YDOXH�IRU�HYDOXDWLRQ�LV�DFFHSWHG�DV�
���LQ�WKH�OLWHUDWXUH��,W�ZDV�GHWHUPLQHG�DV�������LQ�WKH��VW�PLQX-

WH�$3*$5�VFRUH�HYDOXDWLRQ�RI����LQ�WKH�VWXG\�RI�+D\HV�5\DQ�HW�
DO��,Q�WKH�VDPH�VWXG\��LW�ZDV�GHWHUPLQHG�DV������LQ�WKH��WK�PL-
QXWH�$3*$5�VFRUH�HYDOXDWLRQ�������,Q�RXU�FRXQWU\��LQ�WKH�VWXG\�
RI�*�O�HW�DO��� LW�ZDV�GHWHUPLQHG� WKDW� WKH�$3*$5�VFRUH�RI� WKH�
IHWXV�ZDV����ZLWK�D�UDWH�RI������������,Q�RXU�VWXG\��WKLV�UDWH�ZDV�
IRXQG�WR�EH��������:KHQ�WKH�ZKROH�VWXG\�JURXS�ZDV�HYDOXD-

WHG��WKH�PHDQ�$3*$5�VFRUH�DW�WKH��VW�PLQXWH�ZDV�����������
IRU� ¿UVW�ERUQ� IHWXVHV�DQG����������� IRU� VHFRQG�ERUQ� IHWXVHV��
:KHQ� ZH� FRPSDUHG� WKH� YDJLQDO� GHOLYHU\� DQG� &�6� JURXSV� LQ�
RXU� VWXG\�� QR� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH�ZDV� REVHUYHG�
EHWZHHQ�WKH��VW�PLQXWH�$3*$5�VFRUHV��S ��������DQG�D�VWD-

5(68/76',6&86,,21
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/,0,7$7,216

WLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH�ZDV�REVHUYHG�EHWZHHQ� WKH��WK�
PLQXWH�$3*$5�VFRUHV�LQ�IDYRU�RI�&�6��S �������

� %ORRG� ORVV� DQG� WKH� QXPEHU� RI� GD\V� LQ� WKH� KRVSLWDO�
DUH� LPSRUWDQW� LQ� WHUPV� RI�PDWHUQDO� RXWFRPHV� DQG� FRVW�HIIHF-

WLYHQHVV� LQ� WKH�HYDOXDWLRQ�RI�PXOWLSOH�SUHJQDQFLHV��8QOLNH� WKH�
JHQHUDO� OLWHUDWXUH�� LW� LV� DPRQJ� WKH� VXEMHFWV� ZH� HYDOXDWHG� LQ�
RXU�VWXG\��7KH�FKDQJH� LQ� WKH�DPRXQW�RI�KHPRJORELQ�EHWZHHQ�
SUH�SDUWXP� DQG� SRVW�SDUWXP� SHULRG� LV� LPSRUWDQW� LQ� WHUPV� RI�
PRUELGLW\��+HPRJORELQ�FKDQJH�ZDV� IRXQG� WR�EH���������J�G/�
LQ�SDWLHQWV�ZKR�GHOLYHUHG�YDJLQDOO\��ZKLOH�LW�ZDV���������J�G/�LQ�
SDWLHQWV�ZKR�GHOLYHUHG�E\�&�6��7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿-

FDQW�GLIIHUHQFH�EHWZHHQ�WKH�JURXSV��S ��������,Q�WKH�HYDOXDWLRQ�
PDGH�LQ�WHUPV�RI�WKH�QXPEHU�RI�GD\V�WKH\�VWD\HG�LQ�WKH�KRVSL-
WDO��WKH�KRVSLWDOL]DWLRQ�SHULRG�RI�WKH�SDWLHQWV�ZKR�JDYH�ELUWK�E\�
YDJLQDO�GHOLYHU\�ZDV� IRXQG� WR�EH�VWDWLVWLFDOO\�VLJQL¿FDQWO\� OHVV�
�S ��������:H� WKLQN� WKLV� LV� GXH� WR� WZR� UHDVRQV��:H�DWWULEXWH�
WR�WKH�KRVSLWDOL]DWLRQ�RI�WKH�SDWLHQWV�KRVSLWDOL]HG�IRU�&�6�WR�WKH�
KRVSLWDO�WKH�QLJKW�EHIRUH�SUH�RSHUDWLYHO\�DQG�WKH�ORQJ�VWD\�LQ�WKH�
KRVSLWDO�SRVW�RSHUDWLYHO\�

7KH�UHVXOWV�RI�WKH�SUHJQDQW�ZRPHQ�ZKR�JDYH�ELUWK�LQ�RXU�FOLQLF�
ZHUH�H[DPLQHG��DQG� WKH� UHVXOWV�RI� WKH�SUHJQDQW�ZRPHQ�ZKR�
H[SHULHQFHG�DERUWLRQ�LQ�WKH�HDUO\�SHULRG�RU�RQH�RI�WKH�WZLQ�SDUW-
QHUV�ORVW�LQ�WKH�HDUO\�SHULRG�ZHUH�QRW�HYDOXDWHG�LQ�RXU�VWXG\��,Q�
DGGLWLRQ��GDWD�RQ�ZKHWKHU�PXOWLSOH�SUHJQDQFLHV�RFFXUUHG�VSRQ-

WDQHRXVO\�RU�DV�D�UHVXOW�RI�$57�FRXOG�QRW�EH�UHDFKHG�

0XOWLSOH�SUHJQDQF\� LV�D�FRQGLWLRQ� WKDW�KDV�EHHQ� LQFUHDVLQJ� LQ�
IUHTXHQF\� LQ� UHFHQW�\HDUV�DQG� LWV�PDWHUQDO�DQG�SHULQDWDO�RXW-
FRPHV�DUH�QHJDWLYH�FRPSDUHG�WR�VLQJOHWRQ�SUHJQDQFLHV��&KR-

ULRQLFLW\�DPQLRQLFLW\�DQG�SUHWHUP�ELUWK�DUH� WKH�PRVW� LPSRUWDQW�
SUHGLFWRUV�RI�SURJQRVLV��7KH�IUHTXHQF\�RI�SDWKRORJLHV�VXFK�DV�
K\SHUWHQVLYH� GLVRUGHUV� RI� SUHJQDQF\�� *'0� DQG� LQWUDKHSDWLF�
FKROHVWDVLV�RI�SUHJQDQF\�KDV�LQFUHDVHG���7KH�IUHTXHQF\�RI�GHOL-
YHU\�E\�&�6�KDV�LQFUHDVHG�GXH�WR�UHDVRQV�VXFK�DV�SUHVHQWDWLRQ�
DQRPDOLHV�DQG�SUHWHUP�GHOLYHU\��,Q�RXU�VWXG\��WKH�KRVSLWDOL]DWL-
RQ�WLPH�ZDV�SURORQJHG�DOWKRXJK� LQWUDRSHUDWLYH�EORRG� ORVV�GLG�
QRW� FKDQJH� GXH� WR� FHVDUHDQ� VHFWLRQ�� ,Q� WKH�PDQDJHPHQW� RI�
PXOWLSOH�SUHJQDQFLHV�� LW�VKRXOG�EH�PDQDJHG�WRJHWKHU�ZLWK�J\-

QHFRORJLVW� DQG�REVWHWULFLDQ�� SHULQDWRORJLVW�� QHRQDWDO� LQWHQVLYH�
FDUH�VSHFLDOLVW�DQG�VSHFLDOLVWV�RI�WKH�QHFHVVDU\�GHSDUWPHQWV��

(WKLFV�&RPPLWWHH�$SSURYDO�� 7KH� VWXG\�ZDV� DSSURYHG� E\� WKH�

&OLQLFDO�5HVHDUFK�(WKLFV�&RPPLWWHH�RI�WKH�0X÷OD�6ÕWNÕ�.RoPDQ�
8QLYHUVLW\��������������������

&RQÀLFW�RI�,QWHUHVW��1RQH�GHFODUHG�E\�WKH�DXWKRUV��

)LQDQFLDO�'LVFORVXUH��1RQH�GHFODUHG�E\�WKH�DXWKRUV��

$FNQRZOHGJHPHQWV��1RQH�GHFODUHG�E\�WKH�DXWKRUV��

��� %ODFN�0��%KDWWDFKDU\D�6��HGV��(SLGHPLRORJ\�RI�PXOWLS-

OH�SUHJQDQF\�DQG�WKH�HIIHFW�RI�DVVLVWHG�FRQFHSWLRQ������(OVH-

YLHU�

��� 'LDV�7�� %KLGH�$�� (SLGHPLRORJ\�,QFLGHQFH� RI�0XOWLSOH�
3UHJQDQF\�� 0XOWLSOH� 3UHJQDQF\�(�ERRN�� 5HFHQW�$GYDQFHV� LQ�
0DQDJHPHQW�RI�0XOWLSOH�3UHJQDQF\��������

��� 6DQWDQD� '6�� 6XULWD� )*�� &HFDWWL� -*�� 0XOWLSOH� SUHJ-

QDQF\��HSLGHPLRORJ\�DQG�DVVRFLDWLRQ�ZLWK�PDWHUQDO�DQG�SHUL-
QDWDO�PRUELGLW\��5HYLVWD�%UDVLOHLUD�GH�*LQHFRORJLD�H�2EVWHWUt-
FLD�����������������

��� :DQ�--��HW�DO��&XUUHQW�SUDFWLFHV�LQ�GHWHUPLQLQJ�DPQL-
RQLFLW\�DQG�FKRULRQLFLW\�LQ�PXOWLSOH�JHVWDWLRQV��3UHQDWDO�GLDJQR-

VLV�����������������

��� %ORQGHO�%��0DFIDUODQH�$��*LVVOHU�0��%UHDUW�*��=HLWOLQ�
-�� *HQHUDO� REVWHWULFV�� 3UHWHUP� ELUWK� DQG� PXOWLSOH� SUHJQDQF\�
LQ� (XURSHDQ� FRXQWULHV� SDUWLFLSDWLQJ� LQ� WKH� 3(5,67$7� SURMH-

FW��%-2*��$Q� ,QWHUQDWLRQDO� -RXUQDO� RI�2EVWHWULFV�	�*\QDHFR-

ORJ\������������������

��� 5L]ZDQ�1��$EEDVL�50��0XJKDO�5��0DWHUQDO�PRUELGLW\�
DQG� SHULQDWDO� RXWFRPH�ZLWK� WZLQ� SUHJQDQF\�� -RXUQDO� RI�$\XE�
0HGLFDO�&ROOHJH�$EERWWDEDG�����������������

��� .XR� +�� <DQJ� -�� :DQJ� .�� 3UHHFODPSVLD� LQ� PXOWLSOH�
SUHJQDQF\��=KRQJKXD�\L�[XH�]D�]KL �&KLQHVH�PHGLFDO�MRXUQDO��
)UHH�&KLQD�HG�����������������

��� 5DXK�+DLQ�-$��HW�DO��5LVN� IRU�GHYHORSLQJ�JHVWDWLRQDO�
GLDEHWHV�LQ�ZRPHQ�ZLWK�WZLQ�SUHJQDQFLHV��7KH�-RXUQDO�RI�0D-

WHUQDO�)HWDO�	�1HRQDWDO�0HGLFLQH�����������������

��� 7DOLS�*��$EGXOODK�6��øVPDLO�+DWQGL�.��0HKPHW�.$5$-

&$�0'��.OLQL÷LPL]GH�6RQ�øNL�<ÕOGD�'R÷XP�<DSDQ�dR÷XO�*HEH-

OLNOHULQ�'H÷HUOHQGLULOPHVL�

���� 6FKZDUW]� '%�� HW� DO�� *HVWDWLRQDO� GLDEHWHV� PHOOLWXV��
PHWDEROLF� DQG� EORRG� JOXFRVH� SDUDPHWHUV� LQ� VLQJOHWRQ� YHUVXV�
WZLQ�SUHJQDQFLHV��$PHULFDQ� MRXUQDO�RI�REVWHWULFV�DQG�J\QHFR-

ORJ\������������������

���� 0DQVR�3��9D]�$��7DERUGD�$��6LOYD�,6��&KRULRQLFLW\�DQG�
SHULQDWDO�FRPSOLFDWLRQV�LQ�WZLQ�SUHJQDQF\��D����\HDUV�FDVH�VH-

ULHV��$FWD�PHGLFD�SRUWXJXHVD�����������������

5(68/76&21&/86,21

5()(5(1&(6�
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���� +D\HV�5\DQ�'��0HDQH\�6��+RGQHWW�$��*HLVOHU�0��2¶'R-

QRJKXH�.��7KH�PDWHUQDO�DQG�SHULQDWDO�LPSOLFDWLRQV�RI�K\SHUWHQ-

VLYH�GLVRUGHUV�RI�SUHJQDQF\�LQ�D�PXOWLSOH�SUHJQDQF\�FRKRUW��$FWD�
REVWHWULFLD�HW�J\QHFRORJLFD�6FDQGLQDYLFD�����������������

���� 0DFKDGR�0��7HL[HLUD� (/�� )HUUHLUD� /0��5RGULJXHV� )��
+HQULTXHV�5��$IRQVR�(��3HULQDWDO�RXWFRPH�LQ�UHODWLRQ�WR�FKRULRQL-
FLW\�LQ�WZLQ�SUHJQDQF\��$FWD�PHGLFD�SRUWXJXHVD���������������

���� .KDOLT� 6�� 4XUHVKL� 6�� 5RRKL� 0�� 0XOWLSOH� SUHJQDQF\��
IUHTXHQF\� RI� PDWHUQDO� DQG� IHWDO� FRPSOLFDWLRQV�� 3URIHVVLRQDO�
0HG�-�����������������

���� 4D]L�*��2EVWHWULF� DQG� SHULQDWDO� RXWFRPH�RI�PXOWLSOH�
SUHJQDQF\��-�&ROO�3K\VLFLDQV�6XUJ�3DN�����������������

���� .XUGL�$0��0HVOHK�5$��$O�+DNHHP�00��.KDVKRJJL�7<��

.KDOLID�+0��0XOWLSOH�SUHJQDQF\�DQG�SUHWHUP�ODERU��6DXGL�PHGL-
FDO�MRXUQDO�����������������

���� h/.h0(1�%$��3$/$�+*��d$/,.�(��.2<81&8�)0��
øNL]�JHEHOLNOHUGH�IHWDO�YH�PDWHUQDO�VRQXoODUÕQ�GH÷HUOHQGLULOPHVL��
'RNX]�(\O�O�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�'HUJLVL�����������������

���� 8OXED\�0��HW�DO��6NLQ�LQFLVLRQ�OHQJWKV�LQ�FDHVDUHDQ�VH-

FWLRQ��dXNXURYD�0HGLFDO�-RXUQDO���������������

���� %DUUHWW�-)��HW�DO��$�UDQGRPL]HG�WULDO�RI�SODQQHG�FHVDUH-

DQ�RU�YDJLQDO�GHOLYHU\�IRU�WZLQ�SUHJQDQF\��1HZ�(QJODQG�MRXUQDO�
RI�PHGLFLQH��������������������
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ÖZ

$PDo��0HODWRQLQ�Y�FXWWD�ELUoRN�EL\RORMLN�G�]HQOHPHGH�J|UHY�DODQ�YH�RNVLGDWLI�VWUHV-
OH�LOLúNLOL�ELU�Q|URWUDQVPLWWHUGLU��Ǻ�HQGRU¿Q�LVH�PRU¿Q�EHQ]HUL�|]HOOL÷L�RODQ�YH�EHQ]HU�
úHNLOGH�D÷UÕ�YH�RNVLGDWLI�VWUHVOH� LOLúNLOL�GXUXPODUGD�KLSR¿]�EH]LQGHQ�VDOJÕODQDQ�GR-

÷DO�ELU�QDUNRWLNWLU��%L]�EX�oDOÕúPDGD��HOHNWLI�VH]DU\HQ�LOH�GR÷XP�\DSDQ�YH\D�QRUPDO�
GR÷XP�H\OHPL�EDúODGÕNWDQ�VRQUD�VH]DU\HQ� LOH�GR÷XP�\DSDQ�JHEHOHUGH��PDWHUQDO�
NDQGD�YH�NRUG�NDQÕQGD��PHODWRQLQ�YH�ȕ�HQGRU¿Q�VHYL\HOHULQL�DUDúWÕUPD\Õ�DPDoODGÕN�

*HUHo�YH�<|QWHP��dDOÕúPDPÕ]D��VH]DU\HQ�LOH�GR÷XP�\DSDQ����JHEH�GDKLO�HGLOPLúWLU��
1RUPDO�GR÷XP�H\OHPL�EDúODGÕNWDQ�VRQUD�VH]DU\HQ�LOH�GR÷XPXQ�JHUoHNOHúWL÷L�ROJXODU�
*UXS��� �Q ����� HOHNWLI� VH]DU\HQ� LOH�GR÷XPXQ�JHUoHNOHúWL÷L� ROJXODU�*UXS��� �Q ����
RODUDN�DGODQGÕUÕOGÕ�� øNL�JUXEXQ�GHPRJUD¿N�YH�NOLQLN�YHULOHUL�ND\GHGLOGL��0DWHUQDO�YH�
NRUG�NDQÕQGDQ�DOÕQDQ�YHQ|]�NDQGDQ�HOGH�HGLOHQ�VHUXP�|UQHNOHULQGH�PHODWRQLQ�YH�
ȕ�HQGRU¿Q�G�]H\OHUL�DQDOL]�HGLOGL��(OGH�HGLOHQ�GDWDODU�LNL�JUXS�DUDVÕQGD�NDUúÕODúWÕUÕOGÕ�

%XOJXODU��8PELOLNDO�NRUG�PHODWRQLQ�YH�PDWHUQDO�ȕ�HQGRU¿Q�G�]H\OHUL�NDUúÕODúWÕUÕOGÕ-
÷ÕQGD� LVH�KHU� LNL�KRUPRQ�G�]H\LQLQ�GH�JUXS��¶GH�JUXS��¶\H�NÕ\DVOD�DQODPOÕ�RODUDN�
GDKD�\�NVHN�ROGX÷X�WHVSLW�HGLOGL� �VÕUDVÕ\OD��S ������S ��������0DWHUQDO�PHODWRQLQ�
YH�PDWHUQDO�ȕ�HQGRU¿Q�G�]H\OHUL�DoÕVÕQGDQ�LNL�JUXS�DUDVÕQGD�LVWDWLNVHO�DQODPOÕ�IDUN�
VDSWDQPDGÕ��VÕUDVÕ\OD��S ������S �������

6RQXo��0HODWRQLQ�YH�ȕ�HQGRU¿Q�G�]H\OHULQLQ�RNVLGDWLI�VWUHV�LOH�LOLúNLOL�ROGX÷X�ELOLQPHN-
WHGLU�YH�EX�KRUPRQODUÕQ�G�]H\LQLQ�QRUPDO�GR÷XP�EDúODGÕNWDQ�VRQUD�\DSÕODQ�VH]DU-
\HQ�GR÷XPODUGDNL�NRUG�NDQÕQGD�DQODPOÕ�RODUDN�GDKD�\�NVHN�ROGX÷X�VDSWDQPÕúWÕU��%X�
EXOJXODU��PHODWRQLQ�YH�ȕ�HQGRU¿QLQ�VSRQWDQ�GR÷XPXQ�EDúODQJÕFÕQGD�YH\D�VSRQWDQ�
GR÷XP�V�UHFLQGH�URO�DODELOHFHN�RODVÕ�¿]\RORMLN�\RODNODUGD�J|UHY�DODELOHFH÷LQL�G�ú�Q-

G�UPHNWHGLU��0HODWRQLQ�YH�ȕ�HQGRU¿QLQ�\HQLGR÷DQGDNL�RODVÕ�HWNLOHULQL�GH�DUDúWÕUPDN�
LoLQ�� HOHNWLI� VH]DU\HQ� GR÷XPODUGDQ� YH� VSRQWDQ� GR÷XP� H\OHPL� EDúODGÕNWDQ� VRQUD�
JHUoHNOHúWLULOHQ� VH]DU\HQ� GR÷XPODUGDQ� VRQUDNL� \HQLGR÷DQ� L]OHPLQL� GH� GDKLO� HGHQ�
oDOÕúPDODU�SODQODQDELOLU�

$QDKWDU�.HOLPHOHU��(QGRU¿Q��0HODWRQLQ��2NVLGDWLI�VWUHV��6H]DU\HQ�GR÷XP��6SRQWDQ�
GR÷XP�H\OHPL�

$%675$&7

$LP��0HODWRQLQ�LV�D�QHXURWUDQVPLWWHU�UHOHDVHG�XQGHU�R[LGDWLYH�VWUHVV�FRQGLWLRQ�DQG�
LQYROYHG�LQ�D�QXPEHU�RI�ELRORJLFDO�UHJXODWRU\�SDWKZD\V��ȕ�HQGRUSKLQ�LV�D�QDWXUDO�QDU-
FRWLF�ZLWK�PRUSKLQH�OLNH�SURSHUWLHV�DQG�VLPLODUO\�VHFUHWHG�IURP�WKH�SLWXLWDU\�JODQG�LQ�
FDVHV�DVVRFLDWHG�ZLWK�SDLQ�DQG�R[LGDWLYH�VWUHVV�� ,Q�WKLV�VWXG\��ZH�DLPHG�WR� LQYHV-
WLJDWH� WKH�PHODWRQLQ�DQG�ȕ�HQGRUSKLQ� OHYHOV� LQ�PDWHUQDO�DQG�FRUG�EORRG�VHUXP�RI�
SUHJQDQW�ZRPHQ�ZKR�GHOLYHUHG�E\�FHVDUHDQ�DIWHU�QRUPDO�ODERU�VWDUWHG�FRPSDUHG�WR�
SUHJQDQW�ZRPHQ�GHOLYHUHG�E\�HOHFWLYH�FHVDUHDQ�

0DWHULDOV�DQG�0HWKRG�����SUHJQDQW�ZRPHQ�ZKR�JDYH�ELUWK�E\�FHVDUHDQ�GHOLYHU\�ZHUH�
LQFOXGHG��7KH�FHVDUHDQ�GHOLYHULHV�SHUIRUPHG�DIWHU�QRUPDO�ODERU�VWDUWHG�FRQVLVWHG�RI�
*URXS�Q �����DQG�WKH�HOHFWLYH�FHVDUHDQ�GHOLYHULHV�ZHUH�LQFOXGHG�LQ�*URXS���Q �����
6RFLRGHPRJUDSKLF�FKDUDFWHULVWLFV��DQG�FOLQLFDO�IHDWXUHV�RI�WKH�JURXSV�ZHUH�UHFRUGHG��
6HUXP�VDPSOHV�IURP�PDWHUQDO�DQG�FRUG�YHQRXV�EORRG�ZHUH�DQDO\]HG�IRU�PHODWRQLQ�
DQG�ȕ�HQGRUSKLQ�OHYHOV�ZHUH�DQDO\]HG�IURP��7KH�GDWD�ZHUH�FRPSDUHG�EHWZHHQ�WKH�
WZR�JURXSV�

5HVXOWV��7KH�XPELOLFDO�FRUG�PHODWRQLQ�OHYHOV�DQG�PDWHUQDO�ȕ�HQGRUSKLQ�OHYHOV�ERWK�
ZHUH�IRXQG�WR�EH�VLJQL¿FDQWO\�LQFUHDVHG�LQ�JURXS����FRPSDUHG�WR�JURXS����S ������
S �������UHVSHFWLYHO\���7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�
WZR�JURXSV�LQ�WHUPV�RI�PDWHUQDO�PHODWRQLQ�DQG�PDWHUQDO�ȕ�HQGRUSKLQ�OHYHOV��S ������
S ������UHVSHFWLYHO\���

&RQFOXVLRQ��7KH�VHUXP� OHYHO�RI�PHODWRQLQ�DQG�ȕ�HQGRUSKLQ�ZKLFK�KDYH�NQRZQ� WR�
EH�UHODWHG�ZLWK�R[LGDWLYH�VWUHVV�ZHUH�IRXQG�WR�EH�VLJQL¿FDQWO\�LQFUHDVHG�LQ�WKH�FRUG�
EORRG��LQ�FHVDUHDQ�GHOLYHULHV�SHUIRUPHG�DIWHU�WKH�RQVHW�RI�QRUPDO�ODERU��7KLV�¿QGLQJ�
VKRXOG�EH�FRQVLGHUHG�WR�LQGLFDWH�WKH�SRVVLEOH�SK\VLRORJLFDO�SDWKZD\V�WKURXJK�ZKLFK�
PHODWRQLQ�DQG�ȕ�HQGRUSKLQ�PD\�WDNH�UROH�DW�RQVHW�RI�VSRQWDQHRXV�ODERU�RU�GXULQJ�WKH�
VSRQWDQHRXV�GHOLYHU\�SURFHVV��6WXGLHV�PD\�EH�SODQQHG�WKURXJK�QHRQDWDO�IROORZ�XS�
WR�LQYHVWLJDWH�WKH�SRVVLEOH�HIIHFWV�RI�PHODWRQLQ�DQG�ȕ�HQGRUSKLQ�UHJDUGLQJ�WR�HOHFWLYH�
FHVDUHDQ�GHOLYHULHV�DQG�FHVDUHDQ�GHOLYHULHV�DIWHU�WKH�RQVHW�RI�VSRQWDQHRXV�ODERU�

.H\ZRUGV��&HVDUHDQ�GHOLYHU\��(QGRUSKLQ��0HODWRQLQ��2[LGDWLYH�VWUHVV��6SRQWDQHRXV�
ODERU�

6RUXPOX�<D]DU��&RUUHVSRQGLQJ�$XWKRU��(VLQ�0HUYH�(URO�.Ro
$GUHV��'HSDUWPHQW�RI�2EVWHWULFV�DQG�*\QHFRORJ\��$QNDUD�&LW\�+RVSLWDO��$QNDUD��7XUNH\
(�PDLO��HVLQPHUYH��#JPDLO�FRP

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH

%DúYXUX�WDULKL������������
.DEXO�WDULKL�������������

ø'

ø'

ø'

ø'

-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÖS�'HUJLVL
7KH�-RXUQDO�RI�*\QHFRORJ\���2EVWHWULFV�DQG�1HRQDWRORJ\

DOI: 10.38136/jgon.1165727
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*(5(d�9(�<g17(0

0HODWRQLQ� �1�DFHW\O���PHWKR[\WULSWDPLQH�07��� EDúOÕFD� HSL¿]�
EH]LQGHQ�VDOJÕODQDQ�GR÷DO�ELU�Q|URWUDQVPLWWHUGLU���������07¶QLQ�
LQVDQ�EL\RULWPL� �VLUNDGL\HQ�ULWLP���DQWLRNVLGDQ�HWNL��K�FUH�\HQL-
OHQPHVL��NDQVHUH�NDUúÕ�NRUXPD�JLEL�ELUoRN�EL\RORMLN�YH�¿]\RORMLN�
IRQNVL\RQX�RODQ�ELU�PROHN�OG�U���������0DWHUQDO�NDQGD�07�VH-

YL\HVL�JHEHOLN�V�UHVLQFH�NDGHPHOL�RODUDN�DUWDUDN�WHUPGH�PDN-

VLPXP� G�]H\H� XODúÕU� ���� ���� 3RVWSDUWXP� LNLQFL� J�QGH� LVH�07�
VHYL\HVL�ED]DO�G�]H\H�LQHU������3ODVHQWD�YH�YLOO|]�WURIREODVWODU-
GDQ�07��UHWLOGL÷L�G�ú�Q�OPHNOH�ELUOLNWH�HVDV�RODUDN�IHWDO�07¶QLQ�
PDWHUQDO�RUMLQOL�ROGX÷X�G�ú�Q�OPHNWHGLU���������<DSÕODQ�oDOÕúPD-

ODUGD� J|VWHULOPLúWLU� NL� XPELOLNDO� NRUG� �8&��PHODWRQLQ� NRQVDQW-
UDV\RQX��PDWHUQDO�YHQ|]�NDQ�LOH�|QHPOL�GHUHFHGH�NRUHOHGLU������
gQFHNL�oDOÕúPDODUGD�07�LOH�GR÷XP�EDúODPD�]DPDQÕ�DUDVÕQGD�
LOLúNL�RODELOHFH÷L�GH�|QH�V�U�OPHNWHGLU�����������(N�RODUDN��07�
WHUDSLVLQLQ� \HQLGR÷DQGD� UHVSLUDWXDU� GLVWUHV� VHQGURPX� �5'6���
SHULQDWDO�EH\LQ�KDVDUÕ�YH�VHSVLVH�NDUúÕ�NRUX\XFX�HWNLVL�ROGX÷X�
J|VWHULOPLúWLU�� %X� GXUXPXQ� 07¶QLQ� DQWLRNVLGDQ� YH� VLUNDGL\HQ�
ULWPL�G�]HQOH\LFL�HWNLVLQGHQ�ND\QDNODGÕ÷Õ�G�ú�Q�OPHNWHGLU�����
�����

Ǻ�HQGRU¿Q�LVH�PRU¿Q�EHQ]HUL�GR÷DO�ELU�QDUNRWLNWLU��$÷UÕ�YH�RNVL-
GDWLI� VWUHV�GXUXPODUÕQGD�KLSR¿]GHQ�VDOÕQÕU��*HEHOLNWH�DUWPD\D�
EDúOD\DQ�PDWHUQDO�HQGRU¿Q�VHYL\HVL�GR÷XP�DQÕQGD�DUWDQ�VWUHV-

OH�SLN�\DSDU��'R÷XP�H\OHPL�EDúODGÕNWDQ�VRQUD�ROXúDQ�VWUHV�VR-

QXFXQGD�SLWXLWHU�EH]GHQ�HQGRU¿Q�VDOÕQÕPÕ�DUWPDNWDGÕU�YH�EX�GD�
DQQHQLQ�XWHULQ�NRQWUDNVL\RQODU�VRQXFX�KLVVHWWL÷L�VDQFÕODUOD�EDú�
HWPHVLQH�\DUGÕP�HWPHNWHGLU������

/LWHUDW�UGH� NÕVÕWOÕ� VD\ÕGD� oDOÕúPDGD�07�YH�ȕ�HQGRU¿Q� VHYL\H-

OHUL� GR÷XP� H\OHPLQLQ� úHNOLQH� J|UH� NDUúÕODúWÕUÕOPÕúWÕU� ������ %L]�
EX� oDOÕúPDGD� VH]DU\HQ� LOH� GR÷XP� \DSPÕú� ROJXODUÕ�� VH]DU\HQ�
|QFHVL�VSRQWDQ�QRUPDO�GR÷XP�H\OHPL�EDúODPÕú�RODQ�YH�HOHNWLI�
VH]DU\HQ�\DSÕODQ�ROJXODU�ROPDN��]HUH�LNL�JUXSWD�NDUúÕODúWÕUGÕN��
0DWHUQDO�YHQ|]�NDQ�|UQHNOHULQGH�YH�IHWDO�XPELOLNDO�NRUG�NDQ�|U-
QHNOHULQGH�KRUPRQDO�FHYDSODUÕ�DQDOL]�HGHUHN��KHU�LNL�JUXS�DUD-

VÕQGD�RNVLGDWLI�VWUHVOH�LOLúNLOL�KRUPRQODU�RODQ�07�YH�ȕ�HQGRU¿Q�
VHYL\HOHULQL�NDUúÕODúWÕUPD\Õ�DPDoODGÕN�

%X�SURVSHNWLI� J|]OHPVHO� oDOÕúPD�6D÷OÕN�%LOLPOHUL�hQLYHUVLWHVL��
=HNDL�7DKLU�%XUDN�.DGÕQ�6D÷OÕ÷Õ�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL��
2EVWHWUL�.OLQL÷L¶QGH�\DSÕOGÕ��dDOÕúPD��KDVWDQHPL]�ORNDO�HWLN�NR-

PLWHVL�WDUDIÕQGDQ�RQD\ODQGÕ������������������dDOÕúPD�+HOVLQNL�
ELOGLUJHVL� SUHQVLSOHUL� HVDV� DOÕQDUDN� \DSÕOGÕ� YH� NDWÕOÕPFÕODUGDQ�

oDOÕúPD\D� GDKLO� HGLOPHGHQ� |QFH� ELOJLOHQGLULOPLú� RQDP� DOÕQGÕ��
dDOÕúPD\D�GR÷XPKDQH\H���2FDN���������1LVDQ������WDULKOHUL�
DUDVÕQGD�EDúYXUDQ����JHEH�GDKLO�HGLOGL��2OJXODU��QRUPDO�GR÷XP�
H\OHPL�EDúODGÕNWDQ�VRQUD�VH]DU\HQOH�GR÷XP�\DSWÕUÕODQ� �Q ����
*UXS����YH�QRUPDO�GR÷XP�H\OHPL�EDúODPDGDQ�|QFH�\DQL�HOHNWLI�
VH]DU\HQOH�GR÷XP�\DSWÕUÕODQ� �Q ����*UXS����JHEHOLNOHU�ROPDN�
�]HUH�LNL�JUXED�D\UÕOGÕ��

+HU� LNL�JUXSWD�GD�����JHEHOLN�KDIWDVÕQGDQ�N�o�N�YH\D�����JH-

EHOLN�KDIWDVÕQGDQ�E�\�N�JHEHOLNOHU��NDUGL\RYDVN�OHU�KDVWDOÕNODU��
KLSHUWDQVL\RQ�� GL\DEHW�� KLSRWLURLGL�� KLSHUWLURLGL�� DQHPL� �KHPRJ-

ORELQ����J�GO��RODQODU�� LQWUDXWHULQ�IHWDO�JHOLúLP�NÕVÕWOÕOÕ÷Õ�RODQODU��
oR÷XO�JHEHOLNOHU�YH�VH]DU\HQ�HQGLNDV\RQX�IHWDO�GLVWUHV�RODQ�JH-

EHOLNOHU�oDOÕúPD\D�GDKLO�HGLOPHGL��

+DVWDODUÕQ�\DúÕ��Y�FXW�NLWOH�LQGHNVL��9.ø���JUDYLGD�YH�SDULWHOHUL��
GR÷XPGDNL�JHEHOLN�KDIWDVÕ��EHEHNOHULQ�GR÷XP�NLORVX��$3*$5�
VNRUODUÕ�YH�EHEHNOHULQ�\HQLGR÷DQ�\R÷XQ�EDNÕP�JHUHNVLQLPL�ROXS�
ROPDGÕ÷Õ�ND\GHGLOGL�

7�P�NDGÕQODU�VWDQGDUW�DQWHQDWDO�EDNÕP�KL]PHWL�DOGÕODU�YH�JHEH-

OHULQ�DQWHQDWDO�L]OHP�ND\ÕWODUÕ�KDVWDQHPL]�YHUL�WDEDQÕQGDQ�HOGH�
HGLOGL�� ø]OHPOHU� GR÷UXOWXVXQGD� G�ú�N� ULVNOL� SRS�ODV\RQD� GDKLO�
RODQ�JHEHOHU�oDOÕúPD\D�DOÕQGÕ��

6H]DU\HQ�HVQDVÕQGD�PDWHUQDO�NDQ�|UQH÷L�GR÷XPX�WDNLEHQ����
����VDQL\H�LoHULVLQGH�DQQHQLQ�|Q�NROXQGDQ�DQWHN�ELWDO�YHQGHQ�
DOÕQGÕ��.RUG� NDQÕ� LVH� NRUGXQ�SODVHQWDO� YH� IHWDO� XoODUÕ� NOHPSOH�
WXWXOXS�NHVLOGLNWHQ�VRQUD�XPELOLNDO�YHQLQ�SODVHQWDO�WDUDIWD�NDODQ�
NÕVPÕQGDQ� DOÕQGÕ�� gUQHNOHU� ('7$� DQWLNRDJ�ODQ� LoHUHQ� YDNXP�
W�SOHU� LoLQH� WRSODQGÕ�� (OGH� HGLOHQ� NDQ� |UQHNOHUL� ����� USP¶GH��
��� GDNLND� V�UH\OH� VDQWULI�M� HGLOHUHN�� HOGH� HGLOHQ� VHUXP� NÕVPÕ�
|Oo�POHU�\DSÕODQD�NDGDU������&¶GH�EHNOHWLOGL��0HODWRQLQ�G�]H-

\L� DQDOL]L�� (DVWELRSKDUP�(/,6$� NLWL� �+DQJ]KRX�(DVWELRSKDUP�
&R��/WG��� LOH�(/,6$�$825(61(66� �&KHPZHOO������$/*(1��
�]HULQGH� JHUoHNOHúWLULOGL�� .LW�� QXPXQHOHUGHNL� 07� VHYL\HVLQL�
WHVSLW�HWPHN� LoLQ�oLIW�DQWLNRUOX�ELU�VDQGYLo�HQ]LP�ED÷ODQWÕOÕ� LP-

P�QRVRUEHQW� WHVWL�NXOODQPDNWDGÕU��%X�oDOÕúPD�LoLQ� LQWUD�DVVD\�
YH� LQWHU�DVVD\���&9� �NDWVD\Õ� YDU\DV\RQX�� GH÷HUOHUL� VÕUDVÕ\OD�
����� YH� ����� RODUDN� YHULOPLúWLU�� ȕ�HQGRU¿Q� G�]H\L� DQDOL]L��
(DVWELRSKDUP� (/,6$� NLWL� �+DQJ]KRX� (DVWELRSKDUP� &R�� /WG���
LOH� (/,6$�$825(61(66� �&KHPZHOO� �����$/*(1�� �]HULQGH�
JHUoHNOHúWLULOGL�� .LW�� QXPXQHOHUGHNL� ȕ�HQGRU¿Q� G�]H\LQL� WHVSLW�
HWPHN� LoLQ� oLIW� DQWLNRUOX�ELU� VDQGYLo�HQ]LP�ED÷ODQWÕOÕ� LPP�QR-

VRUEHQW�WHVWL�NXOODQPDNWDGÕU��%X�oDOÕúPD�LoLQ�LQWUD�DVVD\�YH�LQ-

WHU�DVVD\���&9��NDWVD\Õ�YDU\DV\RQX��GH÷HUOHUL�VÕUDVÕ\OD������
YH������RODUDN�YHULOPLúWLU�

øVWDWLNVHO�DQDOL]�LoLQ�6366�VWDWLVWLFV�9���IRU�0DF�\D]ÕOÕPÕ�NXOOD-

QÕOGÕ��9HULOHULQ�GD÷ÕOÕPÕQÕQ�QRUPDO�ROXS�ROPDGÕ÷ÕQÕ�GH÷HUOHQGLU-

*ø5øù
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PHGH�.ROPRJRURY±6PLUQRY�WHVWL�NXOODQÕOGÕ��%D÷ÕPVÕ]�JUXSODUÕQ�NDUúÕODúWÕUÕOPDVÕQGD�QRUPDO�GD÷ÕOÕP�J|VWHUHQ�YHULOHULQ�DQDOL]LQGH�
6WXGHQW�W�WHVW�NXOODQÕOGÕ��VRQXoODU�RUWDODPD���VWDQGDUW�VDSPD�RODUDN�VXQXOGX��1RUPDO�GD÷ÕOÕPD�X\PD\DQ�YHULOHULQ�DQDOL]LQGH�LVH�
0DQQ�:KLWQH\�8� WHVW�NXOODQÕOGÕ��VRQXoODU�RUWDQFD� �PLQLPXP�PDNVLPXP��RODUDN�VXQXOGX��3�GH÷HULQLQ�������ROPDVÕ� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�NDEXO�HGLOGL�

dDOÕúPDPÕ]GD�WRSODP����ROJXQXQ�YHULOHUL�DQDOL]�HGLOGL��(\OHP�EDúODGÕNWDQ�VRQUD�VH]DU\HQH�DOÕQDQ�KDVWDODUÕQ���¶VÕ�VHIDORSHOYLN�
X\XPVX]OXN������������¶VL�LOHUOHPH\HQ�H\OHP�����������¶X�JHoLULOPLú�VH]DU\HQ����������¶��LVH�PDNDW�SUH]HQWDV\RQ��������WDQÕVÕ\OD�
RSHUH�HGLOGL��(OHNWLI� VH]DU\HQH�DOÕQDQ�JUXEXQ�\Dú�RUWDODPDVÕ�DQODPOÕ� RODUDN�GDKD�\�NVHNWL� ���� ��������� ��� ��������� S ��������
*UXSODUÕQ�GHPRJUD¿N�YH�NOLQLN�|]HOOLNOHUL�WDEOR��¶GH�NDUúÕODúWÕUÕOPÕúWÕU�

7DEOR����*UXSODUÕQ�GHPRJUD¿N�|]HOOLNOHUL�YH�REVWHWULN�YH�QHRQDWDO�VRQXoODUÕ�LoHUHQ�NOLQLN�EXOJXODUÕ�

*UXSODUÕQ�07�YH�ȕ�HQGRU¿Q�G�]H\OHUL�WDEOR��¶GH�J|VWHULOPLúWLU��'R÷XP�H\OHPL�EDúODGÕNWDQ�VRQUD�VH]DU\HQ�RODQODUGD�IHWDO�XPELOLNDO�
NRUG�07�YH�ȕ�HQGRU¿Q�G�]H\OHULQLQ��HOHNWLI� VH]DU\HQH�DOÕQDQ�ROJXODUD�NÕ\DVOD�DQODPOÕ�RODUDN�GDKD�\�NVHNWL� �VÕUDVÕ\OD��S ������
S ������

7DEOR����6HUXP�ȕ�HQGRU¿Q�YH�PHODWRQLQ�G�]H\OHULQLQ�JUXSODU�DUDVÕQGD�NDUúÕODúWÕUÕOPDVÕ��

%8/*8/$5

'H÷൴úNHQOHU�†
*UXS��

�Q ���

*UXS��

�Q ���
P

<Dú�\ÕO 28 (21-36) 29 (23-37) 0,78
9.ø�kg/m² 29,82 (24,31-40) 29,35 (22,71-37,05) 0,65
*UDY൴GD�n 2 (1-7) 2 (1-4) 0,001*
3DU൴WH�n 1 (0-5) 0 (0-3) <0,001*
'R÷XPGDN൴�JHEHO൴N�KDIWDVÕ 39 (38-42) 39 (36-42) 0,14
'R÷XP�D÷ÕUOÕ÷Õ�g 3340 (2550-4150) 3530 (2390-4320) 0,06
$3*$5�VNRUX�1. dk 8 (7-9) 8 (7-9) 0,13
$3*$5�VNRUX�5. dk 9 (8-10) 9 (8-10) 0,11
† 'H÷൴úNHQOHU൴Q�൴VWDW൴VW൴NVHO�DQDO൴]൴QGH�0DQQ�:K൴WQH\�8�WHVW�NXOODQÕOPÕúWÕU��6RQXoODU�RUWDQFD��P൴Q൴-
PXP�PDNV൴PXP��RODUDN�VXQXOPXúWXU�

9.ø��9�FXW�N൴WOH�൴QGHNV൴

�S�������൴VWDW൴VW൴NVHO�RODUDN�DQODPOÕ�NDEXO�HG൴OP൴úW൴U�

'H÷൴úNHQOHU�†
*UXS��

�Q ���

*UXS��

�Q ���
P

0DWHUQDO�07�G�]H\൴�SJ�PO 257,97 (68,9-1212,90) 244,6 (13,6-1326) 0,18
8PE൴O൴NDO�NRUG�07�G�]H\൴�SJ�PO 1296,8 (149,50-259,68) 821,3 (40,07-2895,99) 0,04*
0DWHUQDO�ȕ�HQGRUI൴Q�G�]H\൴�SJ�PO 172,29 (11,64-2256) 146,11 (53,88-2280) 0,16
8PE൴O൴NDO�NRUG�ȕ�HQGRUI൴Q�G�]H\൴�SJ�PO 982,29 (671,80-1996,14) 1190,4 (821,9-2296,3) 0,001*
† 'H÷൴úNHQOHU൴Q�൴VWDW൴VW൴NVHO�DQDO൴]൴QGH�0DQQ�:K൴WQH\�8�WHVW�NXOODQÕOPÕúWÕU��6RQXoODU�RUWDQFD��P൴Q൴PXP�PDNV൴PXP��
RODUDN�VXQXOPXúWXU�

07��0HODWRQ൴Q

�S�������൴VWDW൴VW൴NVHO�RODUDN�DQODPOÕ�NDEXO�HG൴OP൴úW൴U�
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*�Q�P�]GH�DUWDQ�VD\ÕGD�DQQH�� WUDYPDWLN�GR÷XP�H\OHPLQGHQ�
NDoÕQPDN�LoLQ�HOHNWLI�VH]DU\HQ��H\OHP�EDúODPDGDQ��WDOHS�HWPH�
HWPH�H÷LOLPLQGHGLU�������%L]�EX�oDOÕúPDGD��QRUPDO�GR÷XP�H\-

OHPLQLQ� EDúOD\ÕS� EDúODPDPDVÕQD� J|UH� VH]DU\HQ� X\JXODQDQ�
ROJXODUGD��RNVLGDWLI�VWUHV�KRUPRQODUÕ�RODQ�07�YH�ȕ�HQGRU¿Q�G�-

]H\OHULQL� RUWD\D� NR\PD\Õ� DPDoODGÕN��dDOÕúPDPÕ]GD�� XPELOLNDO�
NRUG�07�G�]H\LQLQ��QRUPDO�GR÷XP�H\OHPL�EDúODGÕNWDQ�VRQUD�VH-

]DU\HQH�DOÕQDQ�ROJXODUGD�DQODPOÕ�GHUHFHGH�GDKD�\�NVHN�ROGX-

÷X�VDSWDQGÕ��8PELOLNDO�NRUG�ȕ�HQGRU¿Q�G�]H\OHULQLQ�GH�EHQ]HU�
úHNLOGH�H\OHP�EDúODGÕNWDQ�VRQUD�VH]DU\HQ�RODQ�JUXSWD�DQODPOÕ�
RODUDN�GDKD�\�NVHN�ROGX÷X�J|U�OG���

'R÷XPXQ�EDúODPDVÕ�LoLQ�DQQH�NDGDU�EHEH÷LQ�GH�GR÷XPD�KD]ÕU�
ROPDVÕ�JHUHNOLGLU��1RUPDO�WHUP�ELU�\HQLGR÷DQGD�QRUPDO�GR÷XP�
H\OHPLQLQ�EDúODPD�V�UHFLQGH�KRUPRQODUÕQ�|QHPOL�IRQNVL\RQODUÕ�
EXOXQPDNWDGÕU��%X�KD]ÕUOÕN�V�UHFL��SODVHQWD�� IHWDO�PHPEUDQODU��
IHWXV� YH�PDWHUQDO� HQGRNULQ� VLVWHPLQ� HWNLOHúLPL\OH� JHUoHNOHúWL-
ULOLU� ������ 'R÷XP�� EX� NRPSOHNV�PXOWLIDNW|UL\HO� V�UHo� VRQXQGD�
P\RPHWULXPXQ�DNWLYH�ROPDVÕ�YH�XWHULQ�NRQWUDNVL\RQODUÕQ�ROXú-

PDVÕ\OD�EDúODU��6NDUNH\�YH�DUN���GR÷XP�HVQDVÕQGD�P\RPHWUL-
XPGD�RNVLWRVLQ�YH�07�UHVHSW|U�VD\ÕVÕQGD�DUWÕú�ROGX÷XQX��D\UÕFD�
GR÷XP�H\OHPL� EDúODPDPÕú� RODQ� WHUP�JHEHOHUGH� UHVHSW|U� VD-

\ÕODUÕQÕQ�G�ú�N�ROGX÷XQX�VDSWDPÕúODUGÕU��%XUDGDQ�\ROD�oÕNDUDN�
6NDUNH\�YH�DUN���GR÷XP�HVQDVÕQGD�PHODWRQLQLQ�SURNRQWUDNWLO�ELU�
URO� R\QD\DELOHFH÷LQL� |QHUPLúOHUGLU� ������ <HQLGR÷DQGD�� 07¶QLQ�
VLUNDGL\HQ� ULWPL� ��� VDDWWH� ROXúPD\D� EDúODPDNWDGÕU�� %XQXQOD�
ELUOLNWH��XPELOLNDO�NRUG�PHODWRQLQ�G�]H\L�GR÷XPXQ�EDúODPDVÕ\OD�
LOLúNLOL�RODUDN�GH÷LúHELOLU�������%D÷FÕ�YH�DUN��\DSWÕ÷Õ�ELU�oDOÕúPDGD�
DFLO�VH]DU\HQH�DOÕQDQ�ROJXODUOD�HOHNWLI�VH]DU\HQ�LOH�GR÷XP�\D-

SDQ�ROJXODUÕQ�NRUG�NDQÕQGD�07�G�]H\OHUL�NDUúÕODúWÕUÕOPÕú�YH�DFLO�
VH]DU\HQ�JUXEXQGD�07�G�]H\L�DQODPOÕ�RODUDN�GDKD�\�NVHN�VDS-

WDQPÕúWÕU�������%LU�EDúND�oDOÕúPDGD��.DW]HU�YH�DUN�������ROJXGD�
JHFH� VSRQWDQ� YDMLQDO� GR÷XP�� J�QG�]� VSRQWDQ� YDMLQDO� GR÷XP�
YH� HOHNWLI� VH]DU\HQ� ROJXODUÕ� DUDVÕQGD� XPELOLNDO� NRUG� NDQÕQGD�
07�G�]H\LQL�GH÷HUOHQGLUPLú�YH�HQ�G�ú�N�07�G�]H\LQLQ�HOHNWLI�
VH]DU\HQ�JUXEXQGD�ROGX÷XQX�VDSWDPÕúWÕU�������%X�GR÷UXOWXGD��
oDOÕúPDPÕ]ÕQ�VRQXoODUÕ��07¶QLQ�¿]\RORMLN�HWNLOHUL�YH�OLWHUDW�UGHNL�
GL÷HU�oDOÕúPDODUOD�WXWDUOÕ�J|U�QPHNWHGLU��

6SRQWDQ� GR÷XPXQ� EDúODPDVÕ� V�UHFLQGH�07¶QLQ� HWNLOL� RODELOH-

FH÷L�|QFHNL�oDOÕúPDODUGD�J|VWHULOPLúWLU��.DOHP�YH�DUN���GR÷XP�
\DSPÕú�RODQ�����NDGÕQÕ�LoHUHQ�ELU�oDOÕúPDGD�NRORVWUXPGD�PH-

ODWRQLQ� VHYL\HOHUL� |Oo�OP�úW�U��1RUPDO� VSRQWDQ� YDMLQDO� GR÷XP�
\DSDQ� JUXSWD�07� VHYL\HVLQLQ� HQ� \�NVHN�� VH]DU\HQ� JUXEXQGD�
LVH�HQ�G�ú�N�ROGX÷X�VDSWDPÕúWÕU�������%X�VRQXoODU��DUWDQ�PHOD-

WRQLQ�G�]H\LQLQ�GR÷XPXQ�EDúODQJÕFÕQGD�¿]\RORMLN�V�UHFL�EDúOD-

WDELOHFH÷LQL�G�ú�QG�UPHNWHGLU��%L]LP�oDOÕúPDPÕ]GD�GD�QRUPDO�
VSRQWDQ� GR÷XP� H\OHPL� EDúODGÕNWDQ� VRQUD� &�6¶\H� DOÕQDQODUGD�
07� G�]H\L� GDKD� \�NVHN� ROPDNOD� ELUOLNWH�� EX� IDUN� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�EXOXQPDPÕúWÕU��%X�GXUXP�KHU�QH�NDGDU�GR÷XP�
H\OHPL� EDúODPÕú� ROVD� GD� GR÷XP� H\OHPLQLQ� WDPDPODQPDVÕQD�
GHN� JHoHFHN� RODQ� V�UHFLQ� WDPDPÕQÕQ� \DúDQPDPÕú� ROPDVÕQ-

GDQ�ND\QDNODQDELOLU��%XQXQOD�ELUOLNWH�XPELOLNDO�NRUG�NDQÕQGD�07�
NRQVDQWUDV\RQXQX�GR÷XP�H\OHPL�EDúODGÕNWDQ�VRQUD�VH]DU\HQH�
DOÕQDQ�JUXSWD�\�NVHN�EXOPDPÕ]��GR÷XP�H\OHPLQGHNL�¿]\RORMLN�
V�UHoOHUGH�07¶QLQ�URO�Q��RUWD\D�NR\DQ�OLWHUDW�U��GHVWHNOHPHN-

WHGLU�

$XULFK�YH�DUN��\DSWÕNODUÕ�oDOÕúPDGD��GR÷XP�HVQDVÕQGD�SOD]PD�
ȕ� HQGRU¿Q� NRQVDQWUDV\RQXQ� DUWWÕ÷Õ� YH� HUNHQ� SRVWSDUWXP� G|-

QHPGH� GH� \�NVHN� NDOPD\D� GHYDP� HWWL÷LQL� J|VWHULOPLúWLU� ������
%DFLJDOXSR�YH�DUN�� \DSWÕ÷Õ� ��� YDNDOÕN�KDVWD� VHULVLQGH�QRUPDO�
GR÷XP�\DSDQODUGD�ȕ�HQGRU¿Q�G�]H\LQL�VH]DU\HQ�LOH�GR÷XP�\D-

SDQODUD�J|UH�GDKD�\�NVHN�EXOPXúODUGÕU��$\UÕFD�QRUPDO�GR÷XP�
\DSDQODUGD�H\OHP�V�UHVL�X]DGÕNoD�ȕ�HQGRU¿Q�G�]H\LQLQ�GH�DUW-
WÕ÷ÕQÕ�J|VWHUPLúOHUGLU� ������=DQDUGR�YH�DUN�� \DSWÕ÷Õ� oDOÕúPDGD�
WHUPGH� YDJLQDO� GR÷XP�\DSDQ�� SUHWHUP� YDJLQDO� GR÷XP�\DSDQ�
YH� WHUPGH� HOHNWLI� VH]DU\HQ� LOH� GR÷XP� \DSDQ� JHEHOHU� �� JUXS�
RODUDN� NDUúÕODúWÕUÕOPÕúWÕU�� .RORVWUXPGD�EDNÕODQ� ȕ�HQGRU¿Q� NRQ-

VDQWUDV\RQX��SUHWHUP�YDMLQDO�GR÷XP�\DSDQ�JUXSWD�HQ�\�NVHN�
ROGX÷X�EXOXQPXúWXU��(OHNWLI�VH]DU\HQ�JUXEXQGD�LVH�ȕ�HQGRU¿Q�
G�]H\LQLQ�HQ�G�ú�N�ROGX÷X�VDSWDQPÕúWÕU��dDOÕúPDPÕ]GD�QRUPDO�
VSRQWDQ�GR÷XP�H\OHPL�EDúODGÕNWDQ�VRQUD�VH]DU\HQ�LOH�GR÷XP�
\DSDQODUGD�ȕ�HQGRU¿Q�G�]H\L�GDKD�\�NVHN�ROPDNOD�ELUOLNWH��EX�
IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� EXOXQPDPÕúWÕU�� $QFDN� XPELOL-
NDO�NRUG�NDQÕQGD�ȕ�HQGRU¿Q�NRQVDQWUDV\RQXQX�GR÷XP�H\OHPL�
EDúODGÕNWDQ�VRQUD�VH]DU\HQ�\DSÕODQ�JUXSWD�\�NVHN�EXOPDPÕ]��
ȕ�HQGRU¿Q� G�]H\LQLQ� GR÷XPGDNL� VWUHV� GXUXPX\OD� ELUOLNWH� DUW-
WÕ÷ÕQÕ�YH� IHWXVXQ�SRVWQDWDO�DGDSWDV\RQ�PHNDQL]PDVÕ� LOH� LOLúNLOL�
RODUDN�\�NVHOHELOHFH÷LQL�GHVWHNOHU�QLWHOLNWHGLU�

6HUXP�07�YH�ȕ�HQGRU¿Q�G�]H\L�¿]\RORMLN�VWUHV�NDGDU�SVLNROR-

MLN�VWUHV�GXUXPX� LOH�GH�GH÷LúHELOPHNWHGLU� ����������dDOÕúPD\D�
EDúODPDGDQ� |QFH� JHEHOHULQ� DQNVL\HWH� GXUXPXQXQ� GH÷HUOHQ-

GLULOPHPLú� ROPDVÕ�� oDOÕúPDPÕ]ÕQ� OLPLWDV\RQODUÕ� DUDVÕQGDGÕU��
dDOÕúPDPÕ]ÕQ�\DSÕOGÕ÷Õ�PHUNH]GH�HOHNWLI�VH]DU\HQLQ�GDKD�oRN�
J�QG�]�úDUWODUÕQGD�X\JXODQPDNWD�ROPDVÕ� YH�EX�QHGHQOH�KDV-

WDODUÕQ�JHFH�YH\D�J�QG�]�D\UÕPÕ�\DSÕODPDGDQ�oDOÕúPD\D�GDKLO�
HGLOHELOPLú�ROPDVÕ�GD�oDOÕúPDPÕ]ÕQ�OLPLWDV\RQODUÕ�DUDVÕQGDGÕU��

5(68/767$57,ù0$
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dDOÕúPDPÕ]GD� VSRQWDQ� GR÷XP� H\OHPL� EDúODGÕNWDQ� VRQUD� VH-

]DU\HQH�DOÕQDQ�JUXSWD�07�YH�ȕ�HQGRU¿QLQ�PDWHUQDO�VHUXP�G�-

]H\OHUL�DQODPOÕ�DUWPÕú�EXOXQPDPDNOD�ELUOLNWH��NRUG�VHUXPXQGDNL�
G�]H\OHULQLQ�DQODPOÕ�RODUDN�DUWWÕ÷Õ�J|U�OP�úW�U��%X�GR÷UXOWXGD�
oDOÕúPDPÕ]ÕQ�VRQXoODUÕ��07�YH�ȕ�HQGRU¿QLQ�VSRQWDQ�QRUPDO�GR-

÷XP�H\OHPL�YH�¿]\RORMLN�VWUHVOH�RODQ�LOLúNLVLQL�GHVWHNOHU�QLWHOLNWH-

GLU��)L]\RORMLN�GR÷XP�V�UHFL�EDúODPDNVÕ]ÕQ�\DSÕODQ�VH]DU\HQOHU-
GH�VHUXP�07�YH�ȕ�HQGRU¿Q�G�]H\OHULQLQ�GDKD�G�ú�N�ROPDVÕQÕQ�
IHWXV��]HULQGHNL�RODVÕ�ROXPVX]�HWNLOHULQLQ�RUWD\D�NR\XODELOPHVL�
LoLQ��\HQLGR÷DQÕQ�L]OHPLQL�LoHUHQ�YH�GDKD�ID]OD�VD\ÕGD�KDVWDQÕQ�
GDKLO�HGLOGL÷L�oDOÕúPDODU�SODQODQDELOLU�

��� %U]H]LQVNL� $�� 0HODWRQLQ� LQ� KXPDQV�� 1� (QJO� -� 0HG��
�������������������

��� &DUULOOR�9LFR�$��&DOYR�-5��$EUHX�3��/DUGRQH�3-��*DU-
FtD�0DXULxR�6��5HLWHU�5-��HW�DO��(YLGHQFH�RI�PHODWRQLQ�V\QWKH-

VLV�E\�KXPDQ� O\PSKRF\WHV�DQG� LWV� SK\VLRORJLFDO� VLJQL¿FDQFH��
SRVVLEOH�UROH�DV�LQWUDFULQH��DXWRFULQH��DQG�RU�SDUDFULQH�VXEVWDQ-

FH��)$6(%�-�������������������

��� &ODXVWUDW� %�� %UXQ� -�� &KD]RW� *�� 7KH� EDVLF� SK\VL-
RORJ\� DQG� SDWKRSK\VLRORJ\� RI� PHODWRQLQ�� 6OHHS� 0HG� 5HY��
����������������

��� 7DQ�';��0DQFKHVWHU�/&��6DQFKH]�%DUFHOR�(��0HGLD-

YLOOD�0'��5HLWHU�5-��6LJQL¿FDQFH�RI�KLJK�OHYHOV�RI�HQGRJHQRXV�
PHODWRQLQ�LQ�0DPPDOLDQ�FHUHEURVSLQDO�ÀXLG�DQG�LQ�WKH�FHQWUDO�
QHUYRXV�V\VWHP��&XUU�1HXURSKDUPDFRO������������������

��� 5HLWHU� 5-�� 7DQ� ';�� .RUNPD]� $�� 5RVDOHV�&RUUDO�
6$�� 0HODWRQLQ� DQG� VWDEOH� FLUFDGLDQ� UK\WKPV� RSWLPL]H� PD-

WHUQDO�� SODFHQWDO� DQG� IHWDO� SK\VLRORJ\�� +XP� 5HSURG� 8SGDWH��
�������������������

��� 7DPXUD�+��1DNDPXUD�<��7HUURQ�03��)ORUHV�/-��0DQF-

KHVWHU�/&��7DQ�';��HW�DO��0HODWRQLQ�DQG�SUHJQDQF\�LQ�WKH�KX-

PDQ��5HSURG�7R[LFRO���������������������

��� 6DJULOOR�)DJXQGHV�/��6ROLPDQ�$��9DLOODQFRXUW�&��0D-

WHUQDO�DQG�SODFHQWDO�PHODWRQLQ��DFWLRQV�DQG�LPSOLFDWLRQ�IRU�VXF-

FHVVIXO�SUHJQDQFLHV��0LQHUYD�*\QHFRO��������������������

��� /DQRL[�'��%HJKGDGL�+��/DIRQG�-��9DLOODQFRXUW�&��+X-

PDQ�SODFHQWDO�WURSKREODVWV�V\QWKHVL]H�PHODWRQLQ�DQG�H[SUHVV�
LWV�UHFHSWRUV��-�3LQHDO�5HV�������������������

��� 2NDWDQL�<��2NDPRWR�.��+D\DVKL�.��:DNDWVXNL�$��7D-

PXUD�6��6DJDUD�<��0DWHUQDO�IHWDO�WUDQVIHU�RI�PHODWRQLQ�LQ�SUHJ-

QDQW�ZRPHQ�QHDU�WHUP��-�3LQHDO�5HV��������������������

���� 'XFVD\�&$��<HOORQ�60��3KRWRSHULRG�UHJXODWLRQ�RI�XWH-

ULQH�DFWLYLW\�DQG�PHODWRQLQ�UK\WKPV�LQ�WKH�SUHJQDQW�UKHVXV�PD-

FDTXH��%LRO�5HSURG��������������������

���� 0nUWHQVVRQ� /*��$QGHUVVRQ� 5*�� %HUJ� *�� 0HODWRQLQ�
WRJHWKHU�ZLWK�QRUDGUHQDOLQH�DXJPHQWV�FRQWUDFWLRQV�RI�KXPDQ�
P\RPHWULXP��(XU�-�3KDUPDFRO����������������������

���� 6KDQJ�<��;X�63��:X�<��-LDQJ�<;��:X�=<��<XDQ�6<��
HW�DO��0HODWRQLQ�UHGXFHV�DFXWH�OXQJ�LQMXU\�LQ�HQGRWR[HPLF�UDWV��
&KLQ�0HG�-��(QJO������������������������

���� /HNLF�7��0DQDHQNR�$��5ROODQG�:��9LUEHO�.��+DUWPDQ�
5��7DQJ�-��HW�DO��1HXURSURWHFWLRQ�E\�PHODWRQLQ�DIWHU�JHUPLQDO�
PDWUL[� KHPRUUKDJH� LQ� QHRQDWDO� UDWV�� $FWD� 1HXURFKLU� 6XSSO��
���������������

���� *LWWR�(��.DUERZQLN�0��5HLWHU�5-��7DQ�';��&X]]RFUHD�
6��&KLXUD]]L�3��HW�DO��(IIHFWV�RI�PHODWRQLQ� WUHDWPHQW� LQ�VHSWLF�
QHZERUQV��3HGLDWU�5HV��������������������

���� 5DI¿Q�6DQVRQ�0/��)HUUp�)��&RVWH�-��2OLYHU�&��&DEURO�
'�� %HUWDJQD� ;�� 3UR�RSLRPHODQRFRUWLQ� LQ� KXPDQ� SUHJQDQF\��
HYROXWLRQ� RI� PDWHUQDO� SODVPD� OHYHOV�� FRQFHQWUDWLRQV� LQ� FRUG�
EORRG��DPQLRWLF�ÀXLG�DQG�DW� WKH� IHWR�PDWHUQDO� LQWHUIDFH��(XU�-�
(QGRFULQRO�������������������

���� 0LWFKHOO�0'��%LEE\�-*��6D\HUV�/��$QGHUVRQ�$%��7XU-
QEXOO�$&��0HODWRQLQ� LQ� WKH�PDWHUQDO�DQG�XPELOLFDO�FLUFXODWLRQV�
GXULQJ�KXPDQ�SDUWXULWLRQ��%U�-�2EVWHW�*\QDHFRO����������������
���

���� &RW]LDV�&6��3DWHUVRQ�%URZQ�6��)LVN�10��2EVWHWULFL-
DQV�VD\�\HV�WR�PDWHUQDO�UHTXHVW�IRU�HOHFWLYH�FDHVDUHDQ�VHFWLRQ��
D�VXUYH\�RI�FXUUHQW�RSLQLRQ��(XU�-�2EVWHW�*\QHFRO�5HSURG�%LRO��
����������������

���� 5RPDQR�$0��/RWKLDQ�-$��3URPRWLQJ��SURWHFWLQJ��DQG�
VXSSRUWLQJ�QRUPDO�ELUWK��D�ORRN�DW�WKH�HYLGHQFH��-�2EVWHW�*\QH-

FRO�1HRQDWDO�1XUV���������������������TXL]����

���� 6KDUNH\�-7��3XWWDUDPX�5��:RUG�5$��2OFHVH�-��0HOD-

WRQLQ� V\QHUJL]HV�ZLWK� R[\WRFLQ� WR� HQKDQFH� FRQWUDFWLOLW\� RI� KX-

PDQ�P\RPHWULDO�VPRRWK�PXVFOH�FHOOV��-�&OLQ�(QGRFULQRO�0HWDE��
�����������������

���� %DJFL�6��0XHOOHU�$��5HLQVEHUJ�-��+HHS�$��%DUWPDQQ�
3��)UDQ]�$5��8WLOLW\�RI�VDOLYDU\�PHODWRQLQ�PHDVXUHPHQWV�LQ�WKH�
DVVHVVPHQW�RI� WKH�SLQHDO�SK\VLRORJ\� LQ�QHZERUQ� LQIDQWV��&OLQ�
%LRFKHP������������������������

���� .DW]HU�'��0XHOOHU�$��:HO]LQJ�/��5HXWWHU�+��5HLQVEHUJ�

.$<1$./$5
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-��%DUWPDQQ�3��HW�DO��$QWLR[LGDWLYH�VWDWXV�DQG�R[LGDWLYH�VWUHVV�
LQ�WKH�IHWDO�FLUFXODWLRQ�DW�ELUWK��WKH�HIIHFWV�RI�WLPH�RI�GHOLYHU\�DQG�
SUHVHQFH�RI�ODERU��(DUO\�+XP�'HY��������������������

���� 1DPOÕ�.DOHP�0��.DOHP�=��<XFH�7��%DNÕUDUDU�%��6|\-

OHPH]� )�� &RPSDULVRQ� RI� 0HODWRQLQ� /HYHOV� LQ� WKH� &RORVWUXP�
EHWZHHQ�9DJLQDO�'HOLYHU\�DQG�&HVDUHDQ�'HOLYHU\��$P�-�3HULQD-

WRO�������������������

���� $XULFK�-��'REULQVNL� ,��+RSSHQ�+�2��*UXQHUW�(��ȕ�(Q-

GRUSKLQ� DQG�PHW�HQNHSKDOLQ� LQ� SODVPD� RI� FDWWOH� GXULQJ� SUHJ-

QDQF\�� SDUWXULWLRQ� DQG� WKH� QHRQDWDO� SHULRG�� 5HSURGXFWLRQ��
������������������

���� %DFLJDOXSR�*��/DQJQHU�.��6FKPLGW�6��6DOLQJ�(��3ODV-

PD� LPPXQRUHDFWLYH� EHWD�HQGRUSKLQ��$&7+�DQG�&RUWLVRO� FRQ-

FHQWUDWLRQV� LQ� PRWKHUV� DQG� WKHLU� QHRQDWHV� LPPHGLDWHO\� DIWHU�
GHOLYHU\²WKHLU� UHODWLRQVKLS� WR� WKH� GXUDWLRQ� RI� ODERU�� -�3HULQDW�
0HG��������������������

���� 3LOR]]L�$��&DUUR�&��+XDQJ�;��5ROHV�RI�ȕ�(QGRUSKLQ�LQ�
6WUHVV��%HKDYLRU��1HXURLQÀDPPDWLRQ��DQG�%UDLQ�(QHUJ\�0HWD-

EROLVP��,QW�-�0RO�6FL�����������������

���� 0F� 9LFDU� $-�� *UHHQZRRG� &5�� )HZHOO� )�� '¶$UF\� 9��
&KDQGUDVHNKDUDQ�6��$OOGULGJH�/&��(YDOXDWLRQ�RI�DQ[LHW\��VDOL-
YDU\�FRUWLVRO�DQG�PHODWRQLQ�VHFUHWLRQ�IROORZLQJ�UHÀH[RORJ\�WUH-

DWPHQW��$�SLORW�VWXG\�LQ�KHDOWK\�LQGLYLGXDOV��&RPSOHPHQW�7KHU�
&OLQ�3UDFW��������������������
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3ULPHU�6H]DU\HQ�2ODQ�+DVWDODUGD�8WHULQ�òQVL]\RQXQXQ�7HN�.DW�\DGD��LIW�.DW�2QDUóP�7HNQLNOHULQLQ�
7UDQVYDJLQDO�8OWUDVRQRJUDߔ�LOH�.DUġóODġWóUóOPDVó

&RPSDULVRQ�RI�6LQJOH�/D\HU�RU�'RXEOH�/D\HU�5HSDLU�7HFKQLTXHV�RI�8WHULQH�òQFLVLRQ�%\�7UDQVYDJLQDO�
8OWUDVRQRJUDSK\�LQ�3DWLHQWV�ZLWK�3ULPDU\�&HVDUHDQ�6HFWLRQ

ZÜMRÜT ÇALIŞKAN ŞENAY   1

EMİN ÜSTÜNYURT 2

Orcid ID:0000-0002-7742-2565
Orcid ID:0000-0001-5602-6785

1 Ankara Şehir Hastanesi Perinatoloji Kliniği Ankara,Türkiye
2 Bursa Şehir Hastanesi Kadin Hastaliklari Ve Doğum Kliniği Bursa,Türkiye

ÖZ

$PDo�� øON� NH]�VH]DU\HQ�RSHUDV\RQX� �SULPHU� VH]DU\HQ�� \DSÕODQ�ROJXODUGD�� WHN�NDW�
YH�oLIW�NDW�V�W�UDV\RQ�WHNQL÷L�NXOODQÕODUDN�NDSDWÕODQ�XWHUXVXQ��UH]LG�HO�PL\RPHWUL\DO�
NDOÕQOÕN�YH�VH]DU\HQ�VNDU�GHIHNWL�DoÕVÕQGDQ�NDUúÕODúWÕUÕOPDVÕQÕ�DPDoODGÕN�

*HUHoOHU�YH�<|QWHP��dDOÕúPD\D�0DUW������LOH�0D\ÕV������WDULKOHUL�DUDVÕQGD��%XUVD�
<�NVHN� øKWLVDV�(÷LWLP� YH�$UDúWÕUPD�+DVWDQHVL¶QGH�� ������ \Dú�DUDVÕ�� JHVWDV\RQHO�
\DúÕ����KDIWD�YH��]HUL�ROXS�SULPHU�VH]DU\HQ�JHoLUHFHN�����KDVWD�GDKLO�HGLOGL�����
KDVWDGD�NLOLWOHPHOL�WHN�NDW�YH����KDVWDGD�NLOLWOHPHVL]�oLIW�NDW�WHNQL÷L�LOH�XWHULQ�LQVL]\RQ�
V�W�UH�HGLOGL��dDOÕúPD�SRS�ODV\RQXQGD�SRVWRSHUDWLI����KDIWDGD�\DSÕODQ�WUDQVYDMLQDO�
XOWUDVRQRJUD¿�LOH�PHYFXW�VNDU�GRNXVXQXQ�GHULQOL÷L�YH�JHQLúOL÷L��NDODQ�PL\RPHWUL\XP�
GRNXVXQXQ�NDOÕQOÕ÷Õ�YH�XWHUXVXQ�SR]LV\RQX�GH÷HUOHQGLULOGL�

%XOJXODU��dLIW�NDW�WHNQL÷L�NXOODQÕODQ�JUXSWD�V�W�UDV\RQ�V�UHVL�WHN�NDW�WHNQL÷L�NXOODQÕODQ�
JUXED�J|UH�LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�RODUDN�X]XQGX��S���������7HN�NDW�V�W�UDV\RQ�
\DSÕODQ�JUXEXQ�VNDU�GRNXVX�JHQLúOL÷L�oLIW�NDW�\DSÕODQODUD�J|UH�ID]OD��S ��������NDODQ�
PL\RPHWUL\XP�NDOÕQOÕ÷Õ�LVH�GDKD�D]�RODUDN�VDSWDQGÕ��S ��������7HN�NDW�V�W�UH�HGLOHQ�
KDVWDODUGD�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN��XWHUXV�SR]LV\RQX�DQWHÀHNV�RODQODUGD�UHW-
URÀHNV�RODQODUD�J|UH�GDKD�ID]OD�RODUDN�VDSWDQGÕ��S �������

6RQXo��8WHULQ�LQVL]\RQ�RQDUÕPÕQGD�NLOLWOHPHVL]�oLIW�NDW�V�W�UDV\RQ�WHNQL÷L��NLOLWOHPHOL�
WHN�NDW�V�W�UDV\RQD�J|UH�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN�YH�VNDU�JHQLúOL÷L�DoÕVÕQGDQ�
GDKD�ROXPOX�VRQXoODUD�QHGHQ�ROPDNWDGÕU�

$QDKWDU�.HOLPHOHU��6H]DU\HQ��XWHUXV�NDSDWPD�WHNQLNOHUL��VNDU��UH]LG�HO�PL\RPHWUL\DO�
NDOÕQOÕN��WUDQVYDMLQDO�XOWUDVRQRJUD¿�

$%675$&7

$LP��:H�DLPHG� WR� FRPSDUH� WKH� XWHUXV��ZKLFK�ZDV� FORVHG� XVLQJ� VLQJOH�OD\HU� DQG�
GRXEOH�OD\HU� VXWXULQJ� WHFKQLTXHV�� LQ� WHUPV� RI� UHVLGXDO� P\RPHWULDO� WKLFNQHVV� DQG�
FHVDUHDQ�VFDU�GHIHFW� LQ� FDVHV�ZKR�XQGHUZHQW� FHVDUHDQ�VHFWLRQ� IRU� WKH�¿UVW� WLPH�
�SULPDU\�FHVDUHDQ�VHFWLRQ���

0DWHULDOV�DQG�0HWKRGV��%HWZHHQ�0DUFK������DQG�0D\�����������SDWLHQWV�DJHG����
���\HDUV�����ZHHNV�RI�JHVWDWLRQDO�DJH�DQG�DERYH��ZKR�ZRXOG�XQGHUJR�SULPDU\�FHVD-

UHDQ�VHFWLRQ�DW�%XUVD�<�NVHN�øKWLVDV�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO�ZHUH�LQFOXGHG�
LQ�WKH�VWXG\��7KH�XWHULQH�LQFLVLRQ�ZDV�VXWXUHG�ZLWK�D�VLQJOH�OD\HU�ORFNLQJ�WHFKQLTXH�LQ�
���SDWLHQWV�DQG�D�QRQ�ORFNLQJ�GRXEOH�OD\HU�WHFKQLTXH�LQ����SDWLHQWV��7KH�UHODWLRQV-
KLSV�EHWZHHQ�WKH�GHSWK�DQG�ZLGWK�RI�WKH�FHVDUHDQ�VFDU�GHIHFW��UHVLGXDO�P\RPHWULDO�
WKLFNQHVV�DQG�XWHULQH�SRVLWLRQ�ZHUH�HYDOXDWHG�E\�WUDQVYDJLQDO�XOWUDVRQRJUDSK\�DW���
ZHHNV�DIWHU�GHOLYHU\��

5HVXOWV��:H�REVHUYHG�WKDW�GRXEOH�OD\HU�FORVXUH�ZDV�VLJQL¿FDQWO\�ORQJHU�FORVLQJ�WLPH�
RI�WKH�XWHULQH�LQFLVLRQ�WKDQ�VLQJOH�OD\HU�WHFKQLTXH��S���������7KH�VFDU�GHIHFW�ZLGWK�
ZDV�JUHDWHU��S �������DQG�WKH�UHVLGXDO�P\RPHWULDO�WKLFNQHVV�ZDV�VPDOOHU��S �������
DIWHU�VLQJOH�OD\HU�FRPSDUHG�ZLWK�GRXEOH�OD\HU�FORVXUH��,Q�WKH�VLQJOH�OD\HU��WKH�UHVLGXDO�
P\RPHWULDO�WKLFNQHVV�ZDV�JUHDWHU�LQ�SDWLHQWV�ZLWK�DQ�DQWHÀH[HG�XWHUXV�WKDQ�D�UHWURI-
OH[HG�XWHUXV��S �������

&RQFOXVLRQ��7KH�UHVLGXDO�P\RPHWULDO�WKLFNQHVV�DQG�WKH�VFDU�GHIHFW�ZLGWK�FDXVH�PRUH�
SRVLWLYH�UHVXOWV�DW�SDWLHQWV�ZLWK�XQORFNHG�GRXEOH�OD\HU�FORVXUH�WKDQ�ORFNHG�VLQJOH�OD-

\HU�RQ�WKH�XWHULQH�LQFLVLRQ�UHSDLULQJ�

.H\ZRUGV��&HVDUHDQ�� XWHULQH� FORVXUH� WHFKQLTXHV�� VFDU�� UHVLGXDO�P\RPHWULDO� WKLFN-
QHVV��WUDQVYDJLQDO�XOWUDVRQRJUDSK\�

6RUXPOX�<D]DU��&RUUHVSRQGLQJ�$XWKRU��=�PU�W�d$/,ù.$1�ù(1$<
$GUHV��$QNDUD�ùHKLU�+DVWDQHVL�3HULQDWRORML�.OLQL÷L�$QNDUD�7�UNL\H
(�PDLO��GU]XPUXWFDOLVNDQ#JPDLO�FRP

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH

%DúYXUX�WDULKL�������������
.DEXO�WDULKL�������������

ø'

ø'

-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÖS�'HUJLVL
7KH�-RXUQDO�RI�*\QHFRORJ\���2EVWHWULFV�DQG�1HRQDWRORJ\

DOI: 10.38136/jgon.1084777
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*ø5øù�

*(5(d�9(�<g17(0

6H]DU\HQ�LOH�GR÷XP��JHOLúPLú��ONHOHUGHNL�W�P�GR÷XPODUÕQ�\DN-

ODúÕN�G|UWWH�ELULQGH�X\JXODQPDNWDGÕU��������$QFDN��G�Q\DGD�YH�
�ONHPL]GH�VH]DU\HQ�RUDQODUÕ�VRQ�\ÕOODUGD�DUWPÕúWÕU��hONHPL]GH�
VH]DU\HQ�LOH�GR÷XP�KÕ]Õ��7�UNL\H�1�IXV�YH�6D÷OÕN�$UDúWÕUPDVÕ�
�716$�������YHULOHULQH�J|UH�������LNHQ��EX�RUDQ�E�\�N�|Oo�-

GH�\�NVHOHUHN�VRQ�EHú�\ÕOGD�PH\GDQD�JHOHQ� W�P�GR÷XPODUÕQ�
�����¶VL�VH]DU\HQ�LOH�\DSÕOPÕúWÕU��������

6H]DU\HQ�RUDQODUÕQGDNL�DUWÕúOD�ELUOLNWH�NDQDPD��RUJDQ�\DUDODQ-

PDVÕ�� HQGRPHWULW�� \DUD� \HUL� HQIHNVL\RQX�� HPEROL� YH� QHRQDWDO�
PRUELGLWH�JLEL�HUNHQ�G|QHP�NRPSOLNDV\RQODUÕQÕQ�\DQÕ�VÕUD��SRVW-
PHQVWUXHO� OHNHOHQPH� úHNOLQGH� NDQDPDODU�� GLVPHQRUH�� SHOYLN�
D÷UÕ��XWHULQ� U�SW�U��SODVHQWD� LQYD]\RQ�DQRPDOLOHUL�YH�VH]DU\HQ�
VNDU�JHEHOL÷L�JLEL�JHo�G|QHP�NRPSOLNDV\RQODUÕQÕQ�GD�J|U�OPH�
LKWLPDOL�DUWDFDNWÕU�������

2EVWHWULN� DFLOOHUGHQ� ELUL� RODQ� XWHULQ� U�SW�U�� PDWHUQDO� YH� IHWDO�
PRUWDOLWH�LOH�PRUELGLWH\H�QHGHQ�RODQ�|QHPOL�ELU�NOLQLN�GXUXPGXU��
8WHULQ� U�SW�U�Q� PH\GDQD� JHOPHVLQGH� ELU� WDNÕP� SUHGLVSR]DQ�
IDNW|UOHU�RODELOHFH÷L�JLEL�VSRQWDQ�U�SW�UOHU�GH�J|U�OHELOPHNWHGLU�
�����

8WHULQ�U�SW�U�ULVN�IDNW|UOHULQH�J|UH��JHoLULOPLú�VH]DU\HQ�YH�PL-
\RPHNWRPL�VRQUDVÕ�ROXúDQ�|QFHNL�VNDUÕQ�U�SW�U���XWHUXVXQ�WUDY-

PDWLN�U�SW�U���XWHULQ�DQRPDOLOHU�YH\D�PXOWLSDULWH�VRQXFX�ROXúDQ�
XWHUXVXQ�VSRQWDQ�U�SW�U��YH�J|U�Q�úWH�QRUPDO�RODQ�SULPLJUD-

YLGD� KDVWDQÕQ� VSRQWDQ� XWHUXV� U�SW�U�� ROPDN� �]HUH� �� úHNLOGH�
VÕQÕÀDQGÕUÕODELOLU��%XQODU�DUDVÕQGD�HQ�VÕN�J|U�OHQL�VNDUOÕ�XWHUXV�
QHGHQL\OH�ROXúDQ�XWHULQ�U�SW�UG�U����������

8WHULQ�VNDU�GHIHNWL� ULVNLQLQ��|QFHNL�VH]DU\HQ�GR÷XP�VD\ÕVÕ�YH�
XWHUXV� NDSDWPD� \|QWHPL\OH� LOLúNLOL� ROGX÷XQD� GDLU� ED]Õ� NDQÕWODU�
YDUGÕU� ��������� %HQ]HU� úHNLOGH� JHQLú� UHWURVSHNWLI� DUDúWÕUPDODU�
VRQXFXQGD��SODVHQWD�DNUHDWD�YH�XWHULQ�U�SW�U�ULVNLQLQ�XWHUXV�ND-

SDWPD�\|QWHPL\OH�LOLúNLOL�ROGX÷XQD�GDLU�NDQÕWODU�GD�YDUGÕU����������
3ODVHQWD�DNUHDWD�VSHNWUXPXQXQ�HWL\RORMLVL�LOH�LOJLOL�HQ�oRN�WHUFLK�
HGLOHQ�KLSRWH]��HQGRPHWUL\DO�PL\RPHWUL\DO�DUD�\�]H\GHNL�ELU�NX-

VXUXQ��DQRUPDO�GHUHFHGH�GHULQ�SODVHQWD�DQFKRULQJ�YLOOXVODUÕQD�
YH� WURIREODVW� LQ¿OWUDV\RQXQD� L]LQ� YHUHQ�� XWHUXV� VNDUÕ� DODQÕQGD�
QRUPDO�GHVLGXDOL]DV\RQXQ�EDúDUÕVÕ]OÕ÷ÕQD�\RO�DoPDVÕGÕU��6NDU�
E|OJHVLQLQ� HQGRPHWUL\DO� UHHSLWHO\DOL]DV\RQXQXQ� \RNOX÷XQGD��
WURIREODVW� YH� YLOO|]� GRNX� PL\RPHWUL\XPX� GHULQOHPHVLQH� LVWLOD�
HGHELOLU�YH�oHYUHGHNL�SHOYLN�RUJDQODUD�XODúDELOLU�������6H]DU\HQ�
VNDU�JHEHOL÷L�RODQ����KDVWD\Õ�NDSVD\DQ���PHUNH]OL�UHWURVSHNWLI�
ELU�oDOÕúPDGD��LON�WULPHVWHU�XOWUDVRQ�PXD\HQHVLQGH�PL\RPHWULDO�
NDOÕQOÕ÷ÕQ���PP¶GHQ�D]�ROPDVÕ��GR÷XPGD�SODVHQWDQÕQ�PRUELG�ELU�

úHNLOGH�\DSÕúPDVÕ� LOH� LOLúNLOL�EXOXQPXúWXU� ������5HWURVSHNWLI�YH�
SURVSHNWLI�oDOÕúPDODUÕ�LoHUHQ�ELU�PHWD�DQDOL]GH��WHN�NDW�NLOLWOL�ND-

SDWPDQÕQ��oLIW�NDW�NDSDWPD�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD��VRQUDNL�JHEH-

OLNWH�XWHULQ�U�SW�U�ULVNLQGH���NDW�DUWÕú�LOH�LOLúNLOL�ROGX÷X�ELOGLULOPLúWLU�
������<DSÕODQ�SURVSHNWLI�oDOÕúPDODUGD��GRNXODUÕQ�\DNÕQODúPDVÕQÕ�
YH� L\LOHúPHVLQL�HQ� L\L� VHYL\H\H�JHWLUPHN� LoLQ��GHVLGXD\Õ�DOPD-

GDQ� YH� NLOLWOHPHGHQ� \DSÕODQ� V�W�U� WHNQL÷L� WHUFLK� HGLOPHNWHGLU�
������������%XQXQOD�ELUOLNWH�� WHUP�JHEHOHUGH�\DSÕODQ�VH]DU\HQ�
VRQUDVÕ�XWHUXV�NDSDQPD�\|QWHPOHUL�DUDVÕQGD�WHN�YH\D�oLIW�NDW�
V�W�UDV\RQ��ELULQFL�NDWÕQ�NLOLWOHQPHVL�YH\D�NLOLWOHQPHPHVL�YH�GH-

VLGXDQÕQ� GDKLO� HGLOLS� HGLOPHPHVL� JHUHNOLOL÷L� NRQXVXQGD� KHQ�]�
KHUKDQJL�ELU�J|U�ú�ELUOL÷L�EXOXQPDPDNWDGÕU���������

7UDQVYDMLQDO�XOWUDVRQ�XWHUXV�VNDUÕQÕ�GH÷HUOHQGLUPHGH�NXOODQÕODQ�
ELU�\|QWHPGLU�������8WHULQ�VNDU�GHIHNWL��VRQUDNL�JHEHOLNOHUGH�MLQH-

NRORMLN�VHPSWRPODU�YH�XWHULQ�U�SW�UOH�LOLúNLOLGLU������'HIHNWLQ�FLG-

GL\HWL��XWHULQ�VNDUÕQ�EXOXQGX÷X�E|OJHGHNL�NDODQ�PL\RPHWUL\XP�
NDOÕQOÕ÷ÕQÕQ� |Oo�OPHVL� LOH� EHOLUOHQLU� �������� g]HOOLNOH� VH]DU\HQ�
VRQUDVÕ�YDMLQDO�GR÷XP�SODQODQDQ�JHEHOHUGH� WUDQVYDMLQDO�XOWUD-

VRQRJUD¿�LOH�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕ÷ÕQ�|Oo�P�Q�Q�XWHULQ�
U�SW�U��|QJ|UPHGH�HWNLOL�RODELOHFH÷L�ELOGLULOPHNWHGLU�������

%L]�EX�oDOÕúPDGD��VH]DU\HQ�VÕUDVÕQGD�XWHULQ�LQVL]\RQX�NDSDWÕU-
NHQ�WHUFLK�HGLOHQ�V�W�UDV\RQ�WHNQLNOHUL�VRQXFXQGD��SRVWRSHUDWLI�
G|QHPGH� WUDQVYDMLQDO� XOWUDVRQRJUD¿� LOH� UH]LG�HO� PL\RPHWUL\DO�
NDOÕQOÕ÷Õ�GH÷HUOHQGLULOHUHN�VRQUDNL�JHEHOLNOHUGH�XWHULQ�GHKLVHQV�
YH�U�SW�U�ULVNLQLQ�|QFHGHQ�WDKPLQ�HGLOHELOPHVLQL�DPDoODGÕN�

%X�oDOÕúPD��%XUVD�<�NVHN�øKWLVDV�(÷LWLP�YH�$UDúWÕUPD�+DVWD-

QHVL�.DGÕQ�+DVWDOÕNODUÕ�YH�'R÷XP�.OLQL÷L¶QGH�\DSÕOGÕ��dDOÕúPD�
SULPHU� �LON� GHID�� VH]DU\HQ� RSHUDV\RQX� RODQ� ROJXODU� �]HULQGH�
SURVSHNWLI� UDQGRPL]H�NRQWUROO��RODUDN�JHUoHNOHúWLULOGL��dDOÕúPD�
|QFHVL�<HUHO�(WLN�.XUXO¶GDQ����0DUW������WDULK�YH������������
NDUDU�QXPDUDVÕ� LOH�RQD\�YH�NDWÕOÕPFÕODUGDQ�oDOÕúPD\D�NDWÕOÕP-

ODUÕQD� L]LQ� YHUGLNOHULQH� GDLU� RQDP� DOÕQGÕ�� dDOÕúPDPÕ]D� ������
\Dú�DUDVÕQGD��JHVWDV\RQHO�\DúÕ����KDIWD�YH��]HUL�RODQ��SULPHU�
VH]DU\HQ� RODFDN� KDVWDODU� GDKLO� HGLOGL�� 3UHWHUP� H\OHP�� HUNHQ�
PHPEUDQ�U�SW�U���DEODV\R�SODVHQWD��SODVHQWD�SUHYLD��JHoLULOPLú�
XWHULQ�FHUUDKL�|\N�V������\Dú�DOWÕ� YH�NURQLN�VLVWHPLN�KDVWDOÕ÷Õ�
EXOXQDQODU�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�

6H]DU\HQ� RSHUDV\RQX� D\QÕ� KHNLP� WDUDIÕQGDQ� JHUoHNOHúWLULOGL��
2OJXODUÕQ� FLOW� NHVLVL� SIDQQHQVWLHO� LQVL]\RQOD�� XWHUXV� LQVL]\RQX�
LVH� DOW� VHJPHQW� WUDQVYHUV� LQVL]\RQ� LOH� \DSÕOGÕ�� 8WHULQ� LQVL]\R-

QXQ� RQDUÕPÕQGD� WHN� NDW� NLOLWOHPHOL� YH� NHVLQWLVL]� \D� GD� oLIW� NDW�
NLOLWOHPHVL]�YH�NHVLQWLVL]�V�W�UDV\RQ�ROPDN��]HUH�LNL�IDUNOÕ�\|Q-
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%8/*8/$5

WHP�X\JXODQGÕ��+HU� LNL� \|QWHPGH�GH�|QFHOLNOH� LQVL]\RQXQ�KHU�
LNL�N|úHVLQH���QR¶OX�SRO\JODFWLQ�����LOH�WHVSLW�V�W�UOHUL�NRQXOGX�
YH�VRQUDVÕQGD�VHoLOHQ�\|QWHPH�J|UH�XWHUXV���QR¶OX�HPLOHELOLU��
|UJ�O��ELU�V�W�U�PDWHU\DOL�RODQ�SRO\JODFWLQ�����LOH�WHN�NDW�\D�GD�
����QR¶OX�SRO\JODFWLQ�����YH���QR¶OX�SRO\JODFWLQ�����NXOODQÕODUDN�
oLIW�NDW�V�W�UH�HGLOGL�

7HN� NDW� V�W�UDV\RQ� \|QWHPLQGH� NLOLWOHPHOL� YH� NHVLQWLVL]� WHNQLN�
X\JXODQDUDN�XWHUXVXQ�W�P�NDWPDQODUÕ�V�W�UH�HGLOGL��ùHNLO����

úHNLO����7HN�NDW�WHNQL÷L�LOH�XWHULQ�LQVL]\RQXQ�WDP�NDW�NLOLWOHPHOL�
YH�NHVLQWLVL]�V�W�UDV\RQX

�dLIW�NDW�\|QWHPLQGH�LVH�|QFH�����QR¶OX�SRO\JODFWLQ�����LOH�PL\R-

PHWUL\XPXQ����¶��YH�GHVLGXD�NÕVPÕ��ùHNLO�����

úHNLO����dLIW�NDW�WHNQL÷L�LOH�ELULQFL�NDWÕQ�NLOLWOHPHGHQ�YH�NHVLQWLVL]�
V�W�UDV\RQX

VRQUD�GD���QR¶OX�SRO\JODFWLQ�����LOH�P\RPHWULXPXQ�NDODQ����¶O�N�
NÕVPÕ�YH�VHUR]DVÕ�|O��ERúOXN�NDOPD\DFDN�úHNLOGH�NLOLWOHPHGHQ�
YH�NHVLQWLVL]�V�W�UH�HGLOGL��ùHNLO�����

úHNLO����dLIW�NDW�WHNQL÷L�LOH�LNLQFL�NDWÕQ�NLOLWOHPHGHQ�YH�NHVLQWLVL]�
V�W�UDV\RQX

3RVWRSHUDWLI����KDIWDGD�SROLNOLQL÷H�NRQWUROH�oD÷ÕUÕODQ�KDVWDODUD��
D\QÕ� KHNLP� WDUDIÕQGDQ� 0LQGUD\� 0�� PRGHO� XOWUDVRQ� FLKD]ÕQÕQ�
�&9�V� QR¶OX� HQGRNDYLWHU� WUDQVGXVHUL� NXOODQÕODUDN� ���� 0+]¶OLN�
IUHNDQV�LOH�WUDQVYDMLQDO�XOWUDVRQRJUD¿��79�86*��\DSÕODUDN��XWH-

UXVXQ�SR]LV\RQX�LOH�PHYFXW�VNDU�GRNXVXQXQ�GHULQOL÷L��JHQLúOL÷L�
YH�UH]LG�HO�PL\RPHWUL\XP�GRNXVXQXQ�NDOÕQOÕ÷Õ�ùHNLO��¶GHNL�JLEL�
|Oo�OHUHN�PLOLPHWUH�ELULPL�LOH�ND\GHGLOGL��

úHNLO����7UDQVYDMLQDO�XOWUDVRQRJUD¿�LOH�XWHULQ�LQVL]\RQGDNL�VNDU�
GHIHNWLQLQ�J|U�QW�V�

øVWDWLVWLNVHO�$QDOL]

øVWDWLVWLNVHO�DQDOL]�LoLQ�6366������IRU�:LQGRZV�SURJUDPÕ�NXOOD-

QÕOGÕ��7DQÕPOD\ÕFÕ�LVWDWLVWLNOHU��VD\ÕVDO�GH÷LúNHQOHU�LoLQ�RUWDODPD��
VWDQGDUW�VDSPD��PLQXPXP��PDNVLPXP�RODUDN�YHULOGL��%D÷ÕPVÕ]�
LNL�JUXSWD�VD\ÕVDO�GH÷LúNHQOHULQ�NDUúÕODúWÕUPDODUÕ�QRUPDO�GD÷ÕOÕP�
NRúXOX�VD÷ODQGÕ÷ÕQGD�6WXGHQW�W�WHVWL�LOH��QRUPDO�GD÷ÕOÕP�NRúXOX�
VD÷ODQPDGÕ÷ÕQGD�0DQQ�:KLWQH\�8� WHVWL� LOH�\DSÕOGÕ��*UXSODUGD�
RUDQODUÕQ�NDUúÕODúWÕUÕOPDVÕ�.L�.DUH�$QDOL]L�LOH�\DSÕOGÕ��øVWDWLVWLNVHO�
DOID�DQODPOÕOÕN�VHYL\HVL�S������RODUDN�NDEXO�HGLOGL�

0DUW������ LOH�0D\ÕV������ WDULKOHUL�DUDVÕQGD�KDVWDQHPL]GH� LON�
NH]� VH]DU\HQ� RSHUDV\RQX� �SULPHU� VH]DU\HQ�� JHUoHNOHúWLULOHQ�
����ROJXGDQ����¶VL�oDOÕúPD\D�GDKLO�HGLOGL��dDOÕúPDGDNL�KDVWDODU�
LNL�JUXED�D\UÕOGÕ�����JUXSWDNL����KDVWDGD�XWHUXV�WHN�NDW�NLOLWOHPH-

OL� YH� NHVLQWLVL]� V�W�UDV\RQ� WHNQL÷L� NXOODQÕODUDN�� ��� JUXSWDNL� ���
KDVWDGD�LVH�oLIW�NDW�NLOLWOHPHVL]�YH�NHVLQWLVL]�V�W�UDV\RQ�WHNQL÷L�
NXOODQÕODUDN�XWHUXV�NDSDWÕOGÕ�

+DVWDODUÕQ�GHPRJUD¿N�|]HOOLNOHUL�\|Q�QGHQ�KHU�LNL�JUXS�ELUELUL�LOH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD��LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�VDSWDQPDGÕ�
�S!�������7DEOR�,���
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7DEOR�,��+DVWDODUÕQ�GHPRJUD¿N�YH�NOLQLN�|]HOOLNOHULQLQ�NDUúÕODúWÕUÕOPDVÕ

'H÷HUOHU�RUWDODPD�VWDQGDUW�VDSPD��PLQLPXP±PDNVLPXP��RODUDN�YHULOPLúWLU��

†'H÷HUOHU�Q�����RODUDN�YHULOPLúWLU�

�%38��%Dú�SHOYLV�X\XPVX]OX÷X��9.ø��9�FXW�NLWOH�LQGHNVL

*UXSODU�DUDVÕQGD�RSHUDV\RQ�|QFHVL�YH�VRQUDVÕ�KHPRJORELQ�GH÷LúLPOHULQGH�LVWDWLVWLNVHO�DoÕGDQ�DQODPOÕ�IDUN�VDSWDQPDGÕ��S!�������
8WHUXV�V�W�UDV\RQ�V�UHVL�EDNÕPÕQGDQ�JUXSODU�NDUúÕODúWÕUÕOGÕ÷ÕQGD�oLIW�NDW�NLOLWOHPHVL]�YH�NHVLQWLVL]�V�W�UDV\RQ� WHNQL÷L�NXOODQÕODQ�
JUXSWD��*UXS����V�W�UDV\RQ�V�UHVL��WHN�NDW�NLOLWOHPHOL�YH�NHVLQWLVL]�V�W�UDV\RQ�WHNQL÷L�NXOODQÕODQ�JUXED��*UXS����J|UH�DQODPOÕ�RODUDN�
X]XQ�EXOXQGX��S���������*UXSODUÕQ�HN�V�W�U�JHUHNVLQLPL�RUDQODUÕQGD�DQODPOÕ�IDUN�EXOXQPDGÕ��S ��������3RVWRSHUDWLI����KDIWDGD�ED-

NÕODQ�79�86*¶GH�XWHUXV�SR]LV\RQODUÕ�YH�XWHULQ�VNDU�GRNXVXQXQ�GHULQOL÷L�NDUúÕODúWÕUÕOGÕ÷ÕQGD�DQODPOÕ�ELU�IDUN�VDSWDQPDGÕ��S!�������
���JUXSWDNL�KDVWDODUGD�XWHULQ�VNDU�GRNXVX�JHQLúOL÷L�����JUXSWDNL�KDVWDODUGDQ�DQODPOÕ�RODUDN�GDKD�ID]OD�|Oo�OG���S ��������UH]LG�HO�
PL\RPHWUL\XP�NDOÕQOÕ÷ÕQÕQ�LVH����JUXS�KDVWDODUGD�DQODPOÕ�RODUDN�GDKD�ID]OD�ROGX÷X�VDSWDQGÕ��S ��������7DEOR�,,��

����8WHULQ�LQVL]\RQ�V�W�UDV\RQX
*UXS��

�Q ���

*UXS��

�Q ���
S�GH÷HUL

<Dú 26,1±6,1 (18-41) 25,7±4,6 (18-36) 0,899

9.ø 30,3±4,5 (23-45) 29,1±4,2 (22-44) 0,168

9.ø† <30 26 (51,0) 30 (58,8) 0,426

≥30 25 (49,0) 21 (41,2)

*HVWDV\RQHO�\Dú 39,5±1,1 (37-42) 39,2±1,2 (37-42) 0,291

*HEHOLN�VD\ÕVÕ* 2,1±1,8 (0-9) 1,7±1,1 (1-5) 0,754

'R÷XP�VD\ÕVÕ* 0,9±1,5 (0-5) 0,5±0,9 (0-3) 0,362

'�ú�N�VD\ÕVÕ* 0,2±0,5 (0-3) 0,2±0,5 (0-2) 0,193

9DMLQDO�GR÷XP�VD\ÕVÕ 0,9±1,5 (0-5) 0,5±0,9 (0-3) 0,362

%HEHN��JUDP� 3382,5±517,0 

(2460-4460)

3391,8±638,4 

(2370-5100)

0,936

3DULWH† 1XOOLSDU 32 (62,7) 34 (66,7) 0,679

0XOWLSDU 19 (37,3) 17 (33,3)

$FLO�(OHNWLI† $FLO 39 (76,5) 38 (74,5) 0,818

(OHNWLI 12 (23,5) 13 (25,5)

(QGLNDV\RQ† $NXW�IHWDO�GLVWUHV 11 (21,6) 9 (17,6) 0,400

0DNDW�7UDQVYHUV�JHOLú 8 (15,7) 11 (21,6)

BPU 10 (19,6) 12 (23,5)

0DNUR]RPL 7 (13,7) 7 (13,7)

øOHUOHPH\HQ�H\OHP 4 (7,8) 7 (13,7)

dR÷XO�JHEHOLN 2 (3,9) 3 (5,9)

'L÷HU��PDWHUQDO�HQIHNVL\RQODU��IHWDO�DQRPDOLOHU��HO�JHOLú� 9 (17,6) 2 (3,9)
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7DEOR�,,��+DVWDODUÕQ�DPHOL\DW��ODERUDWXYDU�YH�XOWUDVRQ�EXOJXODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ

'H÷HUOHU�RUWDODPD�VWDQGDUW�VDSPD��PLQLPXP±PDNVLPXP��RODUDN�YHULOPLúWLU�

†'H÷HUOHU�Q�����RODUDN�YHULOPLúWLU�

J�GO��JUDP�GHVLOLWUH��GN��GDNLND��PP��PLOLPHWUH

8WHUXV� LQVL]\RQX� WHN�NDW�NLOLWOHPHOL� YH�NHVLQWLVL]�V�W�UH�HGLOHQ�KDVWDODUGDQ� �*UXS�����DQWHÀHNV�XWHULQ�SR]LV\RQOX�RODQODUÕQ�VNDU�
GRNXVX�GHULQOL÷L�YH�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕ÷Õ��D\QÕ�JUXSWDNL�UHWURÀHNV�XWHULQ�SR]LV\RQOX�KDVWDODUD�J|UH�DQODPOÕ�RODUDN�ID]OD�
VDSWDQGÕ��VÕUDVÕ\OD�S �������S ��������7HN�NDW�NLOLWOHPHOL�YH�NHVLQWLVL]�V�W�UH�HGLOHQ�KDVWDODUÕQ�VNDU�GRNXVX�JHQLúOL÷LQGH�XWHUXV�
SR]LV\RQX�DoÕVÕQGDQ�DQODPOÕ�IDUN�VDSWDQPDGÕ��S ��������7DEOR�,,,��

7DEOR�,,,��*UXS��¶GHNL�KDVWDODUÕQ�XWHUXV�SR]LV\RQXQD�J|UH�VNDU�GRNXVX�GHULQOL÷L��JHQLúOL÷L�YH�UH]LG�HO�PL\RPHWUL\XP�NDOÕQOÕ÷ÕQÕQ�
NDUúÕODúWÕUÕOPDVÕ

'H÷HUOHU�RUWDODPD�VWDQGDUW�VDSPD��PLQLPXP±PDNVLPXP��RODUDN�YHULOPLúWLU��PP��PLOLPHWUH

�����8WHULQ�LQVL]\RQ�V�W�UDV\RQX
*UXS��

�Q ���

*UXS��

�Q ���
S�GH÷HUL

+HPRJORELQ�GH÷LúLPL��J�GO�

8WHULQ�LQVL]\RQ�V�W�UDV\RQ�V�UHVL��GN�

(N�V�W�U�JHUHNVLQLPL†

8WHUXV�SR]LV\RQX†

�����$QWHÀHNV

�����5HWURÀHNV

6NDU�GRNXVX�GHULQOL÷L��PP�

1,1±0,7

5,6±1,9

22

40

11

5,5±2,4

10,5±5,1

10,2±2,9

(0,1-3,0)

(3-10)

(43,1)

(78,4)

(21,6)

(1,4-12,2)

(4,2-32,5)

(5-18)

1,1±0,7

8,0±2,3

24

35

16

4,7±2,1

8,7±4,3

11,6±3,1

(0,1-2,7)

(4-15)

(47,1)

(68,6)

(31,4)

(0,4-11,1)

(4-22,7)

(6-20)

0,995

<0,001

0,691

0,262

0,062

�����

0,016

6NDU�GRNXVX�JHQLúOL÷L��PP�

5H]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN��PP�

����������������8WHUXV�3R]LV\RQX
$QWHÀHNV

�Q ���

5HWURÀHNV

�Q ���
S�GH÷HUL

6NDU�GRNXVX�GHULQOL÷L��PP� 5,9±2,6 (1,4-12,2) 4,3±1,2 (2,8-6,7) 0,045
6NDU�GRNXVX�JHQLúOL÷L��PP� 11,1±5,5 (4,2-32,5) 8,5±2,3 (5,3-12,7) 0,097
5H]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN��PP� 10,7±3,0 (5-18,3) 8,3±1,6 (6,3-11) 0,001



-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL�������9ROXPH�����6D\Õ��

1673

7$57,ù0$

dLIW�NDW�NLOLWOHPHVL]�YH�NHVLQWLVL]�V�W�UH�HGLOHQ�KDVWDODUÕQ��*UXS����VNDU�GRNXVX�GHULQOL÷L��JHQLúOL÷L�YH�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕ-
÷ÕQGD�XWHUXV�SR]LV\RQX�DoÕVÕQGDQ�DQODPOÕ�IDUN�VDSWDQPDGÕ��S!�������7DEOR�,9��

7DEOR�,9��*UXS��¶GHNL�KDVWDODUÕQ�XWHUXV�SR]LV\RQXQD�J|UH�VNDU�GRNXVX�GHULQOL÷L��JHQLúOL÷L�YH�UH]LG�HO�PL\RPHWUL\XP�NDOÕQOÕ÷ÕQÕQ�
NDUúÕODúWÕUÕOPDVÕ

��������������8WHUXV�3R]LV\RQX
$QWHÀHNV

�Q ���

5HWURÀHNV

�Q ���

S�
GH÷HUL

6NDU�GRNXVX�GHULQOL÷L��PP� 4,9±2,3 (0,4-11,1) 4,2±1,3 (2,4-6,9) 0,440

6NDU�GRNXVX�JHQLúOL÷L��PP� 9,2±4,7 (4,2-22,7) 7,6±2,9 (4-13,4) 0,277

5H]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN��PP� 11,6±2,8 (7,2-17,6) 11,6±3,8 (5,6-20,3) 0,991

dDOÕúPDPÕ]� SULPHU� VH]DU\HQ� RSHUDV\RQX� \DSÕODQ� KDVWDODUGD��
XWHULQ� LQVL]\RQXQ� WHN� NDW� YH\D� oLIW� NDW� RODUDN� NDSDWÕOPDVÕQÕQ��
SRVWRSHUDWLI����KDIWDGD�79�86*� LOH�|Oo�OHQ�XWHULQ�VNDU�GHIHNWL�
E�\�NO�÷�QH�HWNLVLQLQ�DUDúWÕUÕOGÕ÷Õ�SURVSHNWLI�UDQGRPL]H�ELU�oD-

OÕúPDGÕU��8WHUXVX� WHN�NDW�NLOLWOHPHOL�YH�NHVLQWLVL]�V�W�UH�HGLOHQ�
KDVWDODUGD�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN��oLIW�NDW�NLOLWOHPHVL]�YH�
NHVLQWLVL]� V�W�UH� HGLOHQ� KDVWDODUD� J|UH� GDKD� D]� ROXS�� WHN� NDW�
NLOLWOHPHOL� YH� NHVLQWLVL]� V�W�UH� HGLOHQ� KDVWDODUGD� VNDU� GRNXVX�
JHQLúOL÷L��oLIW�NDW�NLOLWOHPHVL]�YH�NHVLQWLVL]�V�W�UH�HGLOHQ�KDVWD-

ODUD� J|UH� GDKD� ID]OD� RODUDN� EXOXQGX��$\UÕFD� UHWURÀHNV� XWHUXV�
SR]LV\RQX� RODQ� KDVWDODUGD�� DQWHÀHNV� SR]LV\RQGDNL� KDVWDODUD�
J|UH�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN�GDKD�D]�VDSWDQGÕ�

7XUDQ�YH�DUN�¶QÕQ����KDVWD��]HULQGH�\DSWÕ÷Õ�oDOÕúPDGD��XWHULQ�
LQVL]\RQXQ�NLOLWOHPHOL� YH�NLOLWOHPHVL]�RODUDN�NDSDWÕOPDVÕQÕQ�ND-

QDPD�NRQWURO��YH�\DUD�L\LOHúPHVL��]HULQH�HWNLVL�NDUúÕODúWÕUÕOPÕú�
YH� SRVWRSHUDWLI� ��� D\GD�79�86*� LOH� \DSÕODQ� GH÷HUOHQGLUPHGH�
XWHUXV� LQVL]\RQXQXQ�NLOLWOHPHOL�V�W�UH�HGLOGL÷L�JUXSWD��VNDU�ND-

OÕQOÕ÷Õ��EL]LP�oDOÕúPDPÕ]GDNL�UH]LG�HO�PL\RPHWUL\DO�NDOÕQOÕN��DQ-

ODPOÕ�RODUDN�GDKD� LQFH�EXOXQPXúWXU�������%L]LP�oDOÕúPDPÕ]GD�
GD�WHN�NDW�NLOLWOHPHOL�V�W�UH�HGLOHQ�JUXSWD�UH]LG�HO�PL\RPHWULDO�
NDOÕQOÕN�GDKD�LQFH�RODUDN�EXOXQGX��d�QN��PXKWHPHOHQ�oLIW�NDW�
NLOLWOHPHVL]� YH� NHVLQWLVL]� V�W�UDV\RQ� WHNQL÷L�� WHN� NDW� NLOLWOHPHOL�
YH�NHVLQWLVL]�V�W�UDV\RQD�J|UH� LQVL]\RQ�E|OJHVLQGH�GRNX�SHU-
I�]\RQXQX�ER]PDGDQ�\DUD�L\LOHúPHVLQL�ROXPOX�\|QGH�HWNLOL\RU-
GX��ùHYNHW� YH� DUN�� LVH� XWHULQ� LQVL]\RQXQ� WHN� NDW� YH\D� oLIW� NDW�
NDSDWÕOPDVÕ�VRQUDVÕQGD�ROXúDQ�VNDU�GHIHNWLQL����KDVWD��]HULQ-

GH�VDOLQ�LQI�]\RQ�VRQRJUD¿��6,6��LOH�NDUúÕODúWÕUÕOPÕúWÕU�������%X�
KDVWDODUGD�XWHUXV�LQVL]\RQX��oLIW�NDW�NDSDWPD�WHNQL÷LQGH�LON�NDW�
NLOLWOHPHOL�� LNLQFL�NDW�NLOLWOHPHVL]�RODUDN�NDSDWÕOPÕúWÕU��+DVWDODUD�
6,6� LOH� VH]DU\HQ� VRQUDVÕ� ��� D\GD� EDNÕOPÕú� YH� UH]LG�HO�PL\R-

PHWUL\XP�NDOÕQOÕ÷Õ��XWHUXV�LQVL]\RQX�oLIW�NDW�RODUDN�V�W�UH�HGLOHQ�
JUXSWD�DQODPOÕ�RODUDN�GDKD� ID]OD�EXOXQPXúWXU��dLIW� NDW� V�W�UH�
HGLOHQ�JUXSWD� L\LOHúPH�RUDQÕ�� WHN�NDW�V�W�UH�HGLOHQ�JUXED�J|UH�
oDOÕúPDPÕ]GD�GD�ROGX÷X�JLEL�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�RUDQGD�
GDKD�ID]OD�VDSWDQPÕúWÕU��2¿OL�<HERYL�YH�DUN�¶QÕQ�VH]DU\HQ�VNDU�
SUHYHODQVÕQÕ� YH� ULVN� IDNW|UOHULQL� EHOLUOHQPHN� DPDFÕ\OD� \DSWÕ÷Õ�
UHWURVSHNWLI� ELU� oDOÕúPDGD�� ROJXODUÕQ����¶XQGD� VH]DU\HQ� VND-

UÕ� WHVSLW�HWPLúOHUGLU� ������8OWUDVRQRJUD¿� WDUDPDVÕQGD�ROJXODUÕQ�
���¶XQGD�PL\RPHWUL\XPGD����¶GHQ�ID]OD�ND\ÕS�RODQ�D÷ÕU�VNDU�
GHIHNWL�L]OHQPLúOHUGLU��$\UÕFD�UHWURÀHNV�XWHUXVX�RODQ�NDGÕQODUGD�
VNDU�GHIHNWL�ROPD�LKWLPDOL��DQWHÀHNV�XWHUXVODUD�J|UH�LNL�NDW�GDKD�
\�NVHN�EXOXQPXúWXU��%XQXQ�QHGHQL�RODUDN�UHWURÀHNV�XWHUXVODUGD�
PHNDQLN�WUDNVL\RQXQ�SHUI�]\RQ�YH�RNVLMHQL]DV\RQX�ER]PDVÕ�YH�
EXQXQ�GD�L\LOHúPH\L�\DYDúODWWÕ÷Õ�G�ú�Q�OP�úW�U��dDOÕúPDPÕ]GD�
GD�EHQ]HU�úHNLOGH�UHWURÀHNV�XWHUXVODUGD�UH]LG�HO�PL\RPHWUL\DO�
NDOÕQOÕN�GDKD�D]�EXOXQGX��$UMDQWLQ��ùLOL��*DQD��+LQGLVWDQ��.HQ-

\D��3DNLVWDQ�YH�6XGDQ¶GDQ����IDUNOÕ�\HUOHúLP�\HULQL�NDSVD\DQ�
&2521,6�*UXEX¶QXQ�\DSWÕ÷Õ�ELU�oDOÕúPD�VRQXFXQGD��XWHUXV�LQ-

VL]\RQXQXQ�WHN�NDW�V�W�UH�HGLOHQ�KDVWDODUGD�NDQ�ND\EÕQÕQ�GDKD�
D]�YH�RSHUDV\RQ�V�UHVLQLQ�LVH�GDKD�NÕVD�ROGX÷X�WHVSLW�HGLOPLú-

WLU�������<DSPÕú�ROGX÷XPX]�oDOÕúPDPÕ]GD�NDQ�ND\EÕQÕQ�KHU�LNL�
JUXSWD� GD� EHQ]HU� ROGX÷X�� DQFDN� RSHUDV\RQ� V�UHVLQLQ� oLIW� NDW�
V�W�UDV\RQ�X\JXODQDQ�JUXSWD�DQODPOÕ�RODUDN�GDKD�X]XQ�ROGX-

÷X�J|U�OG���(O�*KDULE�YH�$ZDUD¶QÕQ�����KDVWD��]HULQGH�\DSWÕ÷Õ�
oDOÕúPDGD��XWHUXV�LQVL]\RQXQXQ�WHN�NDW�NLOLWOHPHOL�YH�NHVLQWLVL]�
V�W�UH�HGLOHQ�KDVWDODU�LOH�oLIW�NDW�NLOLWOHPHVL]�YH�NHVLQWLVL]�V�W�UH�
HGLOHQ�KDVWDODU�SRVWRSHUDWLI�G|QHPGH�DEGRPLQDO�XOWUDVRQ�YH\D�
79�86*� LOH�XWHUXV� VNDU�|]HOOLNOHUL� \|Q�QGHQ�NDUúÕODúWÕUÕOPÕúWÕU�
������8WHUXV� LQVL]\RQX�oLIW� NDW�NLOLWOHPHVL]�YH�NHVLQWLVL]�V�W�UH�
HGLOHQ�ROJXODUGD�SRVWRSHUDWLI�����VDDW�YH����KDIWDGD�EDNÕODQ�XOW-
UDVRQGD�DOW�XWHULQ�VHJPHQW�NDOÕQOÕNODUÕ�DQODPOÕ�RODUDN�GDKD�ID]OD�
EXOXQPXúWXU��%L]LP�EXOJXODUÕPÕ]�GD�EX�\|QGH\GL��DPD�DEGRPL-
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QDO�86*�LOH�GDKD�\DQOÕú�|Oo�POHU�\DSÕODELOHFH÷LQL�YH�SRVWRSH-

UDWLI�HUNHQ�G|QHPOHUGH�EDNÕODQ�XWHUXVWD�GRNX�L\LOHúPHVLQLQ�WDP�
ROPD\DFD÷ÕQÕ�G�ú�QPHNWH\L]�

6H]DU\HQ�JHoLUHQ�KDVWDODUÕQ�E�\�N�oR÷XQOX÷XQGD�VNDU�GHIHNWL��
SRVWRSHUDWLI�\DSÕODQ�79�86*�YH\D�6,6�LOH�VDSWDQDELOPHNWHGLU��
3RVWRSHUDWLI� VNDU�GHIHNWL� E�\�NO�÷�Q�Q�XWHULQ� U�SW�U� LOH� LOLúNLOL�
ROGX÷X�G�ú�Q�OPHNWHGLU��/LWHUDW�UGH�VNDU�GHIHNWL�E�\�NO�÷�Q��
D]DOWPDN�DPDFÕ\OD� oHúLWOL� XWHUXV� NDSDWPD� WHNQLNOHUL� ELOGLULOPLú�
YH�XWHUXVX�oLIW�NDW�NDSDWPDQÕQ�GDKD�ROXPOX�ELU�L\LOHúPH�VD÷OD-

GÕ÷Õ�\|Q�QGH�YHULOHU�VXQXOPXúWXU��$QFDN�L\LOHúPHQLQ�\HWHUOL�ROXS�
ROPDGÕ÷ÕQD�GDLU�QHW�VÕQÕUODU�oL]LOPHPLúWLU�YH�X]XQ�G|QHP�NRPS-

OLNDV\RQODUOD�LOJLOL�\DSÕODQ�oDOÕúPDODU�JHQHOOLNOH�UHWURVSHNWLIWLU�

6RQXo�RODUDN�� XWHUXV� LQVL]\RQXQXQ� oLIW� NDW� NLOLWOHPHVL]� YH� NH-

VLQWLVL]�V�W�UDV\RQ�WHNQL÷L�LOH�NDSDWÕOPDVÕ�UH]LG�HO�PL\RPHWUL\DO�
NDOÕQOÕN�YH�VNDU�JHQLúOL÷L�DoÕVÕQGDQ�GDKD�DYDQWDMOÕ�J|U�OPHNWHGLU�
YH�EX�KDVWDODUÕQ�ELU�VRQUDNL�JHEHOLNOHULQGH�XWHULQ�GHKLVHQV�YH�
U�SW�U�ULVNLQLQ�GDKD�G�ú�N�RODFD÷ÕQÕ�WDKPLQ�HWPHNWH\L]��$QFDN�
EX�ROXPOX�HWNLQLQ��VRQUDNL�JHEHOLN�YH�MLQHNRORMLN�VRQXoODUD�HWNL-
VLQLQLQ�EHOLUOHQHELOPHVL�LoLQ�GDKD�X]XQ�G|QHP�WDNLSOL��SURVSHNWLI�
UDQGRPL]H�oDOÕúPDODUD�LKWL\Do�ROGX÷XQX�G�ú�QPHNWH\L]�

��� %ODQFKHWWH� +�� 7KH� ULVLQJ� FHVDUHDQ� GHOLYHU\� UDWH� LQ�
$PHULFD��ZKDW�DUH� WKH�FRQVHTXHQFHV"�2EVWHW�*\QHFRO�������
������������

��� 0DUWLQ�-$��.XQJ�+&��0DWKHZV�7-��HW�DO��$QQXDO�VXP-

PDU\�RI�YLWDO�VWDWLVWLFV��������3HGLDWULFV��������������������

��� 0DUWLQ� -$��+DPLOWRQ�%(��2VWHUPDQ�0-.��&XUWLQ�6&��
0DWKHZV� 7-�� %LUWKV�� ¿QDO� GDWD� IRU� ������ 1DWO� 9LWDO� 6WDW� 5HS�
���������������

��� +DFHWWHSH�hQLYHUVLWHVL�1�IXV�(W�WOHUL�(QVWLW�V���7�U-
NL\H�1�IXV�YH�6D÷OÕN�$UDúWÕUPDVÕ��������+DFHWWHSH�hQLYHUVLWHVL�
1�IXV�(W�WOHUL�(QVWLW�V���6D÷OÕN�%DNDQOÕ÷Õ�$QD�dRFXN�6D÷OÕ÷Õ�YH�
$LOH�3ODQODPDVÕ�*HQHO�0�G�UO�÷���'HYOHW�3ODQODPD�7HúNLODWÕ�YH�
$YUXSD�%LUOL÷L��$QNDUD��+DFHWWHSH�hQLYHUVLWHVL�+DVWDQHOHUL�%D-

VÕPHYL�������������

��� +DFHWWHSH�hQLYHUVLWHVL�1�IXV�(W�WOHUL�(QVWLW�V���7�U-
NL\H�1�IXV�YH�6D÷OÕN�$UDúWÕUPDVÕ��������+DFHWWHSH�hQLYHUVLWHVL�
1�IXV�(W�WOHUL�(QVWLW�V���6D÷OÕN�%DNDQOÕ÷Õ�$QD�dRFXN�6D÷OÕ÷Õ�YH�
$LOH�3ODQODPDVÕ�*HQHO�0�G�UO�÷���%DúEDNDQOÕN�'HYOHW�3ODQOD-

PD�7HúNLODWÕ�0�VWHúDUOÕ÷Õ�YH�7h%ø7$.��$QNDUD��+DFHWWHSH�hQL-
YHUVLWHVL�+DVWDQHOHUL�%DVÕPHYL������������

��� 7RZHU�$0��)ULVKPDQ�*1��&HVDUHDQ�VFDU�GHIHFWV��DQ�
XQGHUUHFRJQL]HG�FDXVH�RI�DEQRUPDO�XWHULQH�EOHHGLQJ�DQG�RWKHU�
J\QHFRORJLF�FRPSOLFDWLRQV��-�0LQLP�,QYDVLYH�*\QHFRO�����������
�������

��� dHWLQND\D�ù(��6|\OHPH]�)��6H]DU\HQ�NRPSOLNDV\RQ-

ODUÕ��7XUNL\H�.OLQLNOHUL�-�*\QHFRO�2EVW�6SHFLDO�7RSLFV�������������
�������

��� 'R÷DQ�<��<�NVHO�$��6H]DU\HQ�RSHUDV\RQXQXQ�HUNHQ�
YH� JHo� NRPSOLNDV\RQODUÕ�� 7�UNL\H� .OLQLNOHUL� -� *\QHFRO� 2EV-

WHW�6SHFLDO�7RSLFV�������������������

��� 6HRZ�.0��+XDQJ�/:��/LQ�<+��HW� DO��&HVDUHDQ� VFDU�
SUHJQDQF\��LVVXHV�LQ�PDQDJHPHQW��8OWUDVRXQG�2EVWHW�*\QHFRO�
���������������������

���� &KHQ�/+��7DQ�.+��<HR�*6��$�WHQ�\HDU�UHYLHZ�RI�XWHUL-
QH�UXSWXUH�LQ�PRGHUQ�REVWHWULF�SUDFWLFH��$QQ�$FDG�0HG�6LQJD-

SRUH��������������������

���� 6ZHHWHQ�.0��*UDYHV�:.��$WKDQDVVLRQ�$��6SRQWDQHR-

XV�UXSWXUH�RI�WKH�XQVFDUUHG�XWHUXV��$P�-�2EVWHW�*\QHFRO�������
���������������

���� /DQJWRQ�-��)LVKZLFN�.��1ZRVX�(&��6SRQWDQHRXV�UXS-

WXUH�RI�DQ�XQVFDUUHG�JUDYLG�XWHUXV�DW����ZHHNV�JHVWDWLRQ��+XP�
5HSURG���������������������

���� +RFNVWHLQ� 6�� 6SRQWDQHRXV� XWHULQH� UXSWXUH� LQ� HDUO\�
WKLUG� WULPHVWHU�DIWHU� ODSDURVFRSLFDOO\�DVVLVWHG�P\RPHFWRP\��D�
FDVH�UHSRUW��-�5HSURG�0HG���������������������

���� � 5REHUJH� 6�� %RXWLQ�$�� &KDLOOHW� 1�� HW� DO�� 6\VWHPDWLF�
UHYLHZ�RI�FHVDUHDQ�VFDU�DVVHVVPHQW� LQ� WKH�QRQSUHJQDQW�VWD-

WH��LPDJLQJ�WHFKQLTXHV�DQG�XWHULQH�VFDU�GHIHFW��$P�-�3HULQDWRO�
�����������������

���� 5REHUJH�6��'HPHUV�6��%HUJKHOOD�9��&KDLOOHW�1��0RRUH�
/��%XMROG�(��,PSDFW�RI�VLQJOH��YV�GRXEOH�OD\HU�FORVXUH�RQ�DGYHU-
VH�RXWFRPHV�DQG�XWHULQH�VFDU�GHIHFW��D�V\VWHPDWLF�UHYLHZ�DQG�
PHWDDQDO\VLV��$P�-�2EVWHW�*\QHFRO�������������������

���� 5REHUJH�6��&KDLOOHW�1��%RXWLQ�$��HW�DO��6LQJOH��YHUVXV�
GRXEOH�OD\HU�FORVXUH�RI� WKH�K\VWHURWRP\� LQFLVLRQ�GXULQJ�FHVD-

UHDQ�GHOLYHU\�DQG�ULVN�RI�XWHULQH�UXSWXUH��,QW�-�*\QDHFRO�2EVWHW�
����������������

6218d

5(68/76.$<1$./$5
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���� 6XPLJDPD� 6�� 6XJL\DPD� &�� .RWDQL� 7�� HW� DO�� 8WHULQH�
VXWXUHV�DW�SULRU�FHVDUHDQ�VHFWLRQ�DQG�SODFHQWD�DFFUHWD�LQ�VXE-

VHTXHQW� SUHJQDQF\�� D� FDVH�FRQWURO� VWXG\�� %-2*� ������ �����
�������

���� -DXQLDX[� (�� &ROOLQV� 6�� %XUWRQ�*-�� 3ODFHQWD� DFFUHD-

WD� VSHFWUXP�� SDWKRSK\VLRORJ\� DQG� HYLGHQFH�EDVHG� DQDWRP\�
IRU�SUHQDWDO�XOWUDVRXQG� LPDJLQJ��$P�-�2EVWHW�*\QHFRO��������
��������������

���� $JWHQ�$.��&DOL�*��0RQWHDJXGR�$��2YLHGR�-��5DPRV�-��
7LPRU�7ULWVFK�,��7KH�FOLQLFDO�RXWFRPH�RI�FHVDUHDQ�VFDU�SUHJQDQ-

FLHV�LPSODQWHG�³RQ�WKH�VFDU´�YHUVXV�³LQ�WKH�QLFKH´��$P�-�2EVWHW�
*\QHFRO��������������������H����

���� -HOVHPD�5'��:LWWLQJHQ�-$��9DQGHU�.RON�.-��&RQWLQX-

RXV��QRQORFNLQJ��VLQJOH�OD\HU�UHSDLU�RI�WKH�ORZ�WUDQVYHUVH�XWHUL-
QH�LQFLVLRQ��-�5HSURG�0HG������������������

���� 7XUDQ�*$��*XU�(%��7DWDU�6��*RNGXPDQ�$��*XFOX�6��
8WHULQH�FORVXUH�ZLWK�XQORFNHG�VXWXUH� LQ�FHVDUHDQ�VHFWLRQ��VD-

IHW\�DQG�TXDOLW\��3DN�-�0HG�6FL�����������������

���� %XMROG�(��*R\HW�0��0DUFRX[�6��HW�DO��7KH�UROH�RI�XWHUL-
QH�FORVXUH�LQ�WKH�ULVN�RI�XWHULQH�UXSWXUH��2EVWHW�*\QHFRO�������
�����������

���� &HVDUHDQ�VHFWLRQ�VXUJLFDO� WHFKQLTXHV��D�UDQGRPL]HG�
IDFWRULDO�WULDO��&$(6$5���%-2*��������������������

���� %DUDQRY�$��*XQQDUVVRQ�*��6DOYHVHQ�.$��,VEHUJ�3(��
9LNKDUHYD�2��&HVDUHDQ�K\VWHURWRP\�VFDU�LQ�QRQ�SUHJQDQW�ZR-

PHQ�� UHOLDELOLW\� RI� WUDQVYDJLQDO� VRQRJUDSK\� ZLWK� DQG� ZLWKRXW�
FRQWUDVW� HQKDQFHPHQW�� 8OWUDVRXQG� 2EVWHW� *\QHFRO� ������
���������������

���� .RN�1��:LHUVPD�,&��2SPHHU�%&��HW�DO��6RQRJUDSKLF�
PHDVXUHPHQW� RI� ORZHU� XWHULQH� VHJPHQW� WKLFNQHVV� WR� SUHGLFW�
XWHULQH� UXSWXUH�GXULQJ�D� WULDO�RI� ODERU� LQ�ZRPHQ�ZLWK�SUHYLRXV�
FHVDUHDQ�VHFWLRQ��D�PHWD�DQDO\VLV��8OWUDVRXQG�2EVWHW�*\QHFRO�
�������������������

���� 6HYNHW�2��$WHV�6��0ROOD�7��g]NDO�)��8\VDO�2��'DQVXN�
5��+\GURVRQRJUDSKLF�DVVHVVPHQW�RI� WKH�HIIHFWV�RI���GLIIHUHQW�
VXWXULQJ�WHFKQLTXHV�RQ�KHDOLQJ�RI�XWHULQ�VFDU�DIWHU�FHVDUHDQ�GH-

OLYHU\��,QW�-�*\QDHFRO�2EVWHW�������������������

���� 2¿OL�<HERYL�'��%HQ�1DJL�-��6DZ\HU�(��HW�DO��'H¿FLHQW�
ORZHU�VHJPHQW�FHVDUHDQ�VHFWLRQ�VFDUV��SUHYDOHQFH�DQG�ULVN�ID-

FWRUV��8OWUDVRXQG�2EVWHW�*\QHFRO����������������

���� &DHVDUHDQ� VHFWLRQ� VXUJLFDO� WHFKQLTXHV� �&2521,6���
D� IUDFWLRQDO�� IDFWRULDO�� XQPDVNHG�� UDQGRPLVHG� FRQWUROOHG� WULDO��
/DQFHW�������������������

���� (/�*KDULE� 01�� $ZDUD� $0�� 8OWUDVRXQG� HYDOXDWLRQ�
RI� WKH�XWHULQH�VFDU� WKLFNQHVV�DIWHU� VLQJOH�YHUVXV�GRXEOH� OD\HU�
RI� WUDQVYHUVH� ORZHU� VHJPHQW� FHVDUHDQ� VHFWLRQ�� -� %DVLF� &OLQ�
5HSURG�6FL���������������
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ABSTRACT

Coronavirus Disease 2019(COVID-19) pandemic is caused by a novel viral infec-
tion. The disease was not found to be directly related with adverse pregnancy out-
comes; however, the incidence of fetal distress was shown to be increased in preg-
nancies with COVID-19.This case series aimed to present fetal tachycardia cases 
with accompanying asymptomatic COVID-19. This study reported three women with 
term pregnancies who presented for routine pregnancy follow-up and were detected 
with fetal distress at the basis of fetal tachycardia and delivered through emergency 
C-section. None of them had any chronic disease or the history of close contact. 
The complete blood count and blood serum analyses were normal. All patients were 
diagnosed to have asymptomatic COVID-19,of which one neonate was positive for 
COVID-19. COVID-19 should be considered in fetal tachycardia cases, even in the 
absence of disease symptoms. Fetal distress is an obstetric emergency; therefore, 
the potential threats of COVID-19 should be kept in mind to be able to cope with 
possible adverse maternal and neonatal outcomes. 

Keywords: COVID-19; fetal distress; fetal heart rate; nonreassuring fetal status; 
pregnancy outcomes.

ÖZ

&RURQDYLUXV�+DVWDOÕ÷Õ������&29,'����YLUDO�ND\QDNOÕ�ELU�SDQGHPLGLU�+DVWDOÕ÷ÕQ�ROXP-
VX]�JHEHOLN�VRQXoODUÕ\OD�GR÷UXGDQ�LOLúNLOL�ROPDGÕ÷Õ�VDYXQXOPDNOD�ELUOLNWH�oDOÕúPDODUGD�
&29,'���¶OX�JHEHOLNOHUGH�IHWDO�GLVWUHV�RUDQÕQÕQ�DUWWÕ÷Õ�J|VWHULOPLúWLU�%X�YDND�VHULVLQ-
GH�DVHPSWRPDWLN�&29,'���¶XQ�HúOLN�HWWL÷L�IHWDO�WDúLNDUGL�YDNDODUÕQÕ�VXQPD\Õ�DPDoOD-
GÕN�%X�oDOÕúPDGD�UXWLQ�JHEHOLN�WDNLEL�LoLQ�EDúYXUDQ�YH�WHUP�JHEHOL÷L�RODQ���KDVWDGD�-
IHWDO�WDúLNDUGL�WHPHOLQGH�IHWDO�GLVWUHV�JHOLúWL÷L�WHVSLW�HGLOGL�YH�DFLO�VH]DU\HQ�LOH�GR÷XP�
JHUoHNOHúWLULOGL�*HEHOHUGHQ�KLoELULQLQ�NURQLN�KDVWDOÕ÷Õ�YH\D�&29,'���¶OX�ELU�YDND�LOH�
\DNÕQ�WHPDV�|\N�V��\RNWX�7DP�NDQ�VD\ÕPÕ�YH�NDQ�VHUXPX�DQDOL]OHUL�QRUPDOGL�7�P�
KDVWDODUD�DVHPSWRPDWLN�&29,'����WHúKLVL�NRQXOGX�YH�\HQLGR÷DQODUGDQ���WDQHVLQGH�
GH�&29,'����SR]LWLI�oÕNWÕ�%X�GR÷UXOWXGD�IHWDO�WDúLNDUGL�WHVSLW�HGLOHQ�JHEHOLNOHUGH�KDV-
WDOÕN�VHPSWRPODUÕ�ROPDVD�ELOH�&29,'����LKWLPDOL�DNÕOGD�WXWXOPDOÕGÕU��)HWDO�GLVWUHV�REV-
WHWULN�ELU�DFLOGLU�%X�QHGHQOH�RODVÕ�ROXPVX]�PDWHUQDO�YH�QHRQDWDO�VRQXoODUOD�EDúD�oÕND-
ELOPHN�LoLQ�&29,'���¶XQ�SRWDQVL\HO�WHKGLWOHUL�J|]�|Q�QGH�EXOXQGXUXOPDOÕGÕU�

$QDKWDU�NHOLPHOHU��&29,'�����IHWDO�GLVWUHV��IHWDO�WDúLNDUGL��J�YHQ�YHUPH\HQ�IHWDO�VWD-
WXV��JHEHOLN�VRQXoODUÕ�
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7KH� 6HYHUH� $FXWH� 5HVSLUDWRU\� 6\QGURPH� &RURQDYLUXV���
�6$56�&R9���� LV� D� QRYHO� 51$� YLUXV� WKDW� EHORQJV� WR� FRURQD-
YLULGDH�IDPLO\������,W�LV�WKH�FDXVH�RI�&RURQDYLUXV�'LVHDVH������
�&29,'�����SDQGHPLF��ZKLFK�ZDV�¿UVW�FOHDUO\�LGHQWL¿HG�LQ�:X-
KDQ��&KLQD� LQ�'HFHPEHU� ������7KH� QXPEHU� RI� FDVHV� LV� LQF-
UHDVLQJ�VWHDGLO\��DQG�WKH�VWXGLHV�JDLQ�DFFHOHUDWLRQ�WR�HYDOXDWH�
WKH�PHFKDQLVP�DQG�FOLQLFDO�FRXUVH�RI�WKH�GLVHDVH�DV�ZHOO�DV�WR�
GHYHORS�WKH�WUHDWPHQW�PRGDOLWLHV��

)HWDO� KHDUW� UDWH� VLJQL¿FDQWO\� FKDQJHV� DV� D� UHVSRQVH� WR� WKH�
SURORQJHG�R[\JHQ�GHSULYDWLRQ��7KHUHIRUH�� IHWDO�KHDUW� UDWH�PR-
QLWRUL]DWLRQ�LV�D�FRPPRQO\�XVHG�WRRO�LQ�FOLQLFDO�SUDFWLFH�WR�HYD-
OXDWH� WKH� IHWDO� R[\JHQDWLRQ��)HWDO� GLVWUHVV�PD\�EH�GLDJQRVHG�
DFFRUGLQJ�WR�WKH�FKDQJHV�LQ�IHWDO�KHDUW�EHDW�SDWWHUQV��SRRU�IHWDO�
ELRSK\VLFV�SUR¿OH��DQG�GHWHFWLRQ�RI�PHFRQLXP�LQ�DPQLRWLF�ÀX-
LG��$EQRUPDO�¿QGLQJV�DW�(OHFWURQLF�)HWDO�0RQLWRUL]DWLRQ��()0���
ZKLFK�VKRXOG�EH�LQWHUSUHWHG�DV�QRQ�UHDVVXULQJ�IHWDO�VWDWXV�DUH�
WKH�SUHVHQFH�RI�IHWDO�WDFK\FDUGLD�RU�EUDG\FDUGLD��DQG�SURORQJHG�
RU�UHFXUUHQW�GHFHOHUDWLRQV�������

(YHQ� WKRXJK� WKH�6$56�&R9��� LQIHFWLRQ�KDV�QRW�EHHQ�VKRZQ�
WR�EH�VLJQL¿FDQWO\�UHODWHG�WR�DGYHUVH�SUHJQDQF\�RXWFRPHV�����
����WKH�LQFLGHQFH�RI�IHWDO�GLVWUHVV�ZDV�IRXQG�WR�EH�VLJQL¿FDQWO\�
LQFUHDVHG�LQ�&29,'������������7KH�IHWDO�GLVWUHVV�FDVHV�UHSRU-
WHG� LQ�SUHYLRXV�VWXGLHV�SUHVHQWHG�ZLWK� IHWDO�EUDG\FDUGLD�� ORVV�
RI� EHDW�WR�EHDW� YDULDELOLW\� RU� SHUVLVWHQW� GHFHOHUDWLRQV� ���� ������
,Q� WKLV�FDVH�VHULHV��ZH�DLPHG� WR�SUHVHQW���SUHJQDQFLHV��ZLWK�
DV\PSWRPDWLF�&29,'����DQG�DEVHQFH�RI�FORVH�FRQWDFW�KLVWRU\��
ZKR�GHYHORSHG�IHWDO�GLVWUHVV�ZLWK�IHWDO�WDFK\FDUGLD�WKURXJK�WKH�
FRXUVH�RI�GHOLYHU\��

&DVH���

$����\HDU�ROG�SULPLJUDYLG�SUHJQDQW�ZRPDQ�DW�������ZHHNV�RI�
JHVWDWLRQ�SUHVHQWHG�WR�RXU�REVWHWULFV�RXWSDWLHQW�FOLQLF�IRU�URXWL-
QH�SUHJQDQF\�IROORZ�XS��'XULQJ�WKH�REVWHWULF�H[DPLQDWLRQ��IHWDO�
WDFK\FDUGLD�ZDV�REVHUYHG�LQ�()0�ZLWK�WKH�EDVHOLQH�RI�����EH-
DWV�PLQXWH�DQG�WKH�SDWLHQW�ZDV�KRVSLWDOL]HG�ZLWK�WKH�GLDJQRVLV�
RI�QRQ�UHDVVXULQJ�IHWDO�VWDWXV��7KH�SDWLHQW¶V�ERG\�WHPSHUDWXUH�
ZDV�������&��$UWHULDO�3XOVH��$3��UDWH�ZDV����PLQ��DUWHULDO�V\V-
WROLF�GLDVWROLF�%ORRG�3UHVVXUH��%3��ZDV���������5RXWLQH�EORRG�
ELRFKHPLVWU\� DQDO\VHV� LQFOXGLQJ� DVSDUWDWH� DPLQRWUDQVIHUDVH��
DODQLQH�DPLQRWUDQVIHUDVH��EORRG�XUHD�QLWURJHQ��DQG�FUHDWLQLQH�
OHYHOV�DQG�7K\URLG�)XQFWLRQ�7HVWV� �7)7�� LQFOXGLQJ� WK\URLG�VWL-

PXODWLQJ�KRUPRQH��DQG�WK\UR[LQH�OHYHOV�ZHUH�DW�QRUPDO�UDQJH��
,Q�WHUPV�RI�WKH�&RPSOHWH�%ORRG�&RXQW��&%&��SDUDPHWHUV��ZKLWH�
EORRG� FHOO� FRXQW�ZDV� ��� [����/�� O\PSKRF\WH� FRXQW�ZDV� �����
[����/��SODWHOHW�FRXQW�ZDV�����[����/��KHPRJORELQ� OHYHO�ZDV�
�����J�G/��7KH�&�5HDFWLYH�3URWHLQ� �&53�� OHYHO�ZDV�������J�
G/��8ULQH�DQDO\VLV�ZDV�QRUPDO��7KH�FRQWLQXRXV�()0�UHYHDOHG�
ORVV�RI�EHDW�WR�EHDW�YDULDELOLW\�DQG�SHUVLVWHQW�IHWDO�WDFK\FDUGLD�
ZLWK� WKH� EDVHOLQH� RI� ���� EHDWV�PLQXWH� DQG� WKH� ¿QGLQJV�ZHUH�
HYDOXDWHG� DV� IHWDO� GLVWUHVV��'XH� WR� WKH� FRQWLQXLQJ�&29,'����
SDQGHPLF�� WR�SUHGLFW�DQ\�SRVVLEOH�XQGHVLUHG�FOLQLFDO�RXWFRPH�
IRU� WKH� IHWXV�DQG� WKH�PRWKHU��5HYHUVH�7UDQVFULSWDVH�3RO\PH-
UDVH� &KDLQ� 5HDFWLRQ� �57�3&5�� DQDO\VLV� ZDV� SHUIRUPHG� IRU�
6$56�&R9���WKURXJK�QDVRSKDU\QJHDO�VZDE�VDPSOLQJ�DQG�WKH�
UHVXOW�ZDV� UHSRUWHG� DV� SRVLWLYH� IRU�6$56�&R9����(PHUJHQF\�
&�VHFWLRQ�ZDV�DSSOLHG��$������J�ZHLJKWHG�� IHPDOH� JHQGHUHG�
EDE\�ZDV�ERUQ�ZLWK�$3*$5�VFRUHV�RI���DW��VW�PLQXWH�DQG���DW�
�WK�PLQXWH��2Q�WKH�QHRQDWDO��VW�GD\��WKH�57�3&5�SHUIRUPHG�WK-
URXJK�WKH�QDVRSKDU\QJHDO�VZDE�VDPSOLQJ�RI�WKH�QHZERUQ�ZDV�
QHJDWLYH�IRU�6$56�&R9����7KH�SDWLHQW�DQG�WKH�QHZERUQ�ZHUH�
GLVFKDUJHG�IURP�WKH�KRVSLWDO�RQ�WKH�SRVWSDUWXP��QG�GD\�

Case 2 

$� ���\HDU�ROG� PXOWLSDURXV� SUHJQDQW� ZRPDQ� DW� ��� ZHHNV� RI�
JHVWDWLRQ� DSSOLHG� WR� RXU� REVWHWULFV� HPHUJHQF\� FOLQLF� ZLWK� WKH�
FRPSODLQW�RI�ODERU�SDLQ��,Q�REVWHWULF�HYDOXDWLRQ��SDWLHQW�ZDV�LQ�
WKH�DFWLYH�SKDVH�RI�WKH�ODERU�ZLWK���FP�FHUYLFDO�GLODWDWLRQ������
FHUYLFDO�HIIDFHPHQW��&RQVLGHULQJ�WKH�UDSLG�FRXUVH�RI�WKH�ODERU�
LQ�D�PXOWLSDURXV�SUHJQDQF\��SDWLHQW�ZDV�KRVSLWDOL]HG��7KH�SD-
WLHQW¶V�ERG\�WHPSHUDWXUH�ZDV�������&��$3�ZDV����PLQ��%3�ZDV�
��������5RXWLQH�EORRG�ELRFKHPLVWU\�DQDO\VHV�LQFOXGLQJ�DQG�7)7�
ZHUH�DW�QRUPDO�UDQJH��7KH�&%&�DQG�XULQH�DQDO\VLV�ZHUH�QRU-
PDO��7KH�SDWLHQW�KDG�QR�V\PSWRPV�RU�FRPSODLQWV�RI�&29,'�����
'XULQJ�WKH�FORVH�IROORZ�XS�DW�WKH�GHOLYHU\�URRP��SHUVLVWHQW�IHWDO�
WDFK\FDUGLD�ZDV�REVHUYHG�ZLWK�WKH�EDVHOLQH�RI�����EHDWV�PLQX-
WH�ZLWK�SHUVLVWHQW�ODWH�GHFHOHUDWLRQV�ZLWK�UHJXODU�FRQWUDFWLRQV�LQ�
()0��(PHUJHQF\�&�VHFWLRQ�ZDV�SHUIRUPHG�ZLWK�WKH�LQGLFDWLRQ�
RI�IHWDO�GLVWUHVV��57�3&5�WHVW�ZDV�SHUIRUPHG�DQG�UHVXOWHG�DV�
SRVLWLYH�IRU�6$56�&R9����7KH�SDWLHQW�GHOLYHUHG�D������J�ZHL-
JKWHG��PDOH�JHQGHUHG�EDE\�ZLWK�$3*$5�VFRUHV�RI���DW��VW�PL-
QXWH�DQG���DW��WK�PLQXWH��6$56�&R9���ZDV�QRW�GHWHFWHG�LQ�WKH�
WZR�FRQVHFXWLYH�57�3&5� WHVWV�ZKLFK�ZHUH�SHUIRUPHG� IRU� WKH�
QHRQDWH��DW�WKH�SRVWSDUWXP��VW�DQG��UG�GD\V��7KH�SDWLHQW�DQG�
WKH�QHZERUQ�ZHUH�GLVFKDUJHG�IURP�WKH�KRVSLWDO�RQ�WKH�SRVWSDU-
WXP��UG�GD\�

&DVH��

$� ���\HDU�ROG� PXOWLSDURXV� SUHJQDQW� ZRPDQ� DW� ��� ZHHNV� RI�

,1752'8&7,21

&$6(�5(32576
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',6&866,21JHVWDWLRQ� DSSOLHG� WR� RXU� REVWHWULFV� HPHUJHQF\� FOLQLF� ZLWK� WKH�
FRPSODLQW� RI� JURLQ� SDLQ�� 7KH� SDWLHQW� KDG� QRW� DQ\� FRPSODLQW�
FRPSDWLEOH�ZLWK�&29,'�����2EVWHWULF�HYDOXDWLRQ�UHYHDOHG�WKDW�
WKH�SDWLHQW�ZDV� LQ�WKH� ODWHQW�SKDVH�RI� WKH� ODERU��167�VKRZHG�
EHDW�WR�EHDW�YDULDELOLW\�ORVV�LQ�IHWDO�KHDUW�UDWH�PRQLWRUL]DWLRQ�DQG�
PLQLPDO�XWHULQH�FRQWUDFWLRQV�LQ�WRFRJUDSK\��7KH�SDWLHQW¶V�ERG\�
WHPSHUDWXUH�ZDV�������&��$3�ZDV����PLQ��%3�ZDV���������7KH�
EORRG�ELRFKHPLVWU\�DQDO\VHV��&%&��76+��7���IHUULWLQ��&53�DQG�
XULQH�DQDO\VLV�ZHUH�DW�QRUPDO�UDQJH��7KH�&53�ZDV�VOLJKWO\�LQF-
UHDVHG�WR�������J�G/��3DWLHQW�ZDV�KRVSLWDOL]HG�DQG�GXULQJ�WKH�
IROORZ�XS�IRU�ODERU��SHUVLVWHQW�IHWDO�WDFK\FDUGLD�ZDV�REVHUYHG�LQ�
()0�ZLWK�WKH�EDVHOLQH�RI�����EHDWV�PLQ��(PHUJHQF\�&�VHFWLRQ�
ZDV�SHUIRUPHG�ZLWK�WKH�GLDJQRVLV�RI�IHWDO�GLVWUHVV��57�3&5�WHVW�
ZDV�SHUIRUPHG�DQG�UHVXOWHG�SRVLWLYH�IRU�6$56�&R9����7KH�SD-
WLHQW�GHOLYHUHG�D������J�ZHLJKWHG��IHPDOH�JHQGHUHG�EDE\�ZLWK�
$3*$5�VFRUHV�RI���DW��VW�PLQXWH�DQG���DW��WK�PLQXWH��7KH�QHZ-
ERUQ�ZDV�SRVLWLYH�IRU�6$56�&R9���LQ�57�3&5�WHVW��ERWK�RQ�WKH�
SRVWSDUWXP��VW�DQG�WKH��UG�GD\V��7KH�QHZERUQ�ZDV�IROORZHG�XS�
LQ�1HRQDWDO�,QWHQVLYH�&DUH�8QLW��1,&8��WKURXJK�WKH�¿UVW���QHR-
QDWDO�GD\V�GXH�WR�UHVSLUDWRU\�SUREOHPV�DQG�LQ�WKH�QHRQDWRORJ\�
FOLQLF�IRU���GD\��7KH�SDWLHQW�DQG�WKH�QHZERUQ�ZHUH�GLVFKDUJHG�
IURP�WKH�KRVSLWDO�RQ�WKH�SRVWSDUWXP��WK�GD\�

7KH�FOLQLFDO�IHDWXUHV�RI�WKH�FDVHV�DUH�VXPPDUL]HG�LQ�WDEOH����

7DEOH����$�VXPPDU\�SUHVHQWLQJ� WKH� FOLQLFDO� FKDUDFWHULVWLFV�RI�
WKH�FDVHV�

7KH�SUHJQDQW�ZRPHQ�ZKR�KDG�EHHQ�UHSRUWHG�LQ�RXU�FDVH�VHULHV�
KDG�QR�V\PSWRPV�RI�&29,'����GHVSLWH� WKH�SRVLWLYH�57�3&5�
UHVXOWV�IRU�6$56�&R9����7KH�SDWLHQWV�ZHUH�DGPLWWHG�WR�WKH�KRV-
SLWDO� WKURXJK� WKH�XVXDO� FRXUVH�RI� WKH�SUHJQDQF\��7KH� FXUUHQW�
FDVH�VHULHV�LV�LPSRUWDQW�EHFDXVH�LW�LV�WKH�¿UVW�UHSRUW�WR�SUHVHQW�
WKH�IHWDO�GLVWUHVV�FDVHV�GHYHORSHG�DW� WKH�EDVLV�RI� IHWDO� WDFK\-
FDUGLD�LQ�SUHJQDQW�ZRPHQ�ZKR�KDG�QR�V\PSWRPV�RI�&29,'����
RU�FORVH�FRQWDFW�KLVWRU\�ZLWK�SHRSOH�GLDJQRVHG�ZLWK�&29,'�����

)HWDO� GLVWUHVV� LV�DQ� LQGLFDWRU�RI� WKH�SURJUHVVLYH� IHWDO� K\SR[LD�
DQG�RU�DFLGHPLD�WKDW�UHVXOWV�IURP�WKH�WHPSRUDU\�RU�SHUPDQHQW�
LQDGHTXDWH�IHWDO�R[\JHQDWLRQ������7KH�XQGHUO\LQJ�PHFKDQLVPV�
RI�IHWDO�GLVWUHVV�LQ�6$56�&R9���LQIHFWLRQ�PD\�EH�FRQVLGHUHG�DV�
WKH�GLUHFW�HIIHFW�RI�WKH�YLUDO�LQIHFWLRQ�SHU�VH��RU�WKH�SK\VLRORJL-
FDOO\�GHFUHDVHG�WROHUDQFH�WR�K\SR[LD�GXULQJ�ODWH�SUHJQDQF\�WKDW�
EHFRPH�PRUH�SURIRXQG�GXH� WR� WKH� UHVSLUDWRU\� LQYROYHPHQW�RI�
WKH�LQIHFWLRQ���������$Q\�GLVWXUEDQFH�LQ�PDWHUQDO�YDVFXODU�SHUIX-
VLRQ�FRQVHTXHQWO\�GHFUHDVHV�WKH�IHWRSODFHQWDO�R[\JHQ�VXSSO\��
ZKLFK�PD\�UHVXOW�LQ�IHWDO�K\SR[LD��'HFUHDVHG�PDWHUQDO�YDVFXODU�
SHUIXVLRQ�ZDV�VKRZQ�WR�UHVXOW�LQ�SHUVLVWHQW�PXVFXODUL]DWLRQ�RI�
EDVDO�SODWH�DUWHULROHV��YLOORXV�LQIDUFWLRQ��DQG�GLVWDO�YLOORXV�K\SRS-
ODVLD�GXH�WR�WKH�GHWHULRUDWLRQ�RI�LQWHUYLOORXV�R[\JHQ�WHQVLRQ�DQG�
LQFUHDVHG�R[LGDWLYH�VWUHVV���������3ODFHQWDO�SDWKRORJ\�ZDV�QRW�
H[DPLQHG�LQ�RXU�FDVH�VHULHV��KRZHYHU��SUHYLRXV�VWXGLHV�FRQFOX-
GHG�WKDW�DYDVFXODU�YLOOL��LQWHUYLOORXV�RU�VXEFKRULRQLF�¿EULQ�GHSR-
VLWLRQ��DQG�WKURPERWLF�IHWDO�YHVVHOV�DUH�IRXQG�DV�WKH�SUHYDOHQW�
SODFHQWDO�SDWKRORJLFDO�¿QGLQJV�LQ�6$56�&R9������������

)HWDO�GLVWUHVV�LV�FRQVLGHUHG�DV�D�FOLQLFDO�GHWHUPLQDQW�RI�QRQ�UH-
DVVXULQJ�IHWDO�VWDWXV��7KHUH�DUH�V\VWHPDWLF�UHYLHZV�WKDW�UHSRUWHG�
IHWDO�GLVWUHVV�DV�RQH�RI�WKH�PRVW�SUHYDLOLQJ�DGYHUVH�RXWFRPHV�RI�
WKH�&29,'����LQ�SUHJQDQF\���������$FFRUGLQJ�WR�WKH�SUHYLRXV�UH-
SRUWV��WKH�IHWDO�GLVWUHVV�ZDV�GH¿QHG�LQ�SUHJQDQFLHV�FRPSOLFDWHG�
E\�V\PSWRPDWLF�6$56�&R9���LQIHFWLRQ�IRU�DOO�FDVHV�����������,Q�
D�VWXG\�FRQGXFWHG�E\�&KHQ��HW�DO���IHWDO�GLVWUHVV�ZDV�SUHVHQW�LQ�
��RI�WKH���WHUP�SUHJQDQFLHV�SRVLWLYH�IRU�6$56�&R9���LQIHFWLRQ��
%RWK�WKH�SUHJQDQW�ZRPHQ�KDG�WKH�IHYHU�EHWZHHQ������������&��
(PHUJHQF\�&�VHFWLRQ�ZDV�SHUIRUPHG��7KH�QHZERUQV�KDG�$3-
*$5�VFRUHV�RI������LQ��VW�DQG��WK�PLQXWH�DQG�ZHUH�QHJDWLYH�
IRU�6$56�&R9���LQIHFWLRQ��7KHUH�KDG�EHHQ�QR�QHHG�IRU�1,&8�
�����,Q�DQRWKHU�VWXG\��=KX�HW�DO��UHSRUWHG���IHWDO�GLVWUHVV�FDVHV�
LQ�WKHLU�FOLQLFDO�DQDO\VLV�LQFOXGLQJ���SUHJQDQFLHV�ZLWK�&29,'����
WKDW�GHOLYHUHG�DW�WHUP��$OO�WKH�SUHJQDQW�ZRPHQ�KDG�FRPSODLQWV�
DVVRFLDWHG�ZLWK�6$56�&R9��� LQIHFWLRQ�VXFK�DV� IHYHU�� IDWLJXH��
DQG�FRXJK�ZLWKLQ� WKH� ODVW� ����GD\V�XQWLO� GHOLYHU\��(PHUJHQF\�

Case 1 Case 2 Case 3
'ĞƐƚĂƟŽŶĂů�ǁĞĞŬƐ ϯϵ�нϰ ϯϵ ϯϳ

�ŽŵƉůĂŝŶƚ�ĨŽƌ�ŚŽƐƉŝƚĂů�ĂƉƉůǇ
�ŽŶƚƌŽů�ǀŝƐŝƚ�ĨŽƌ�

ƌŽƵƟŶĞ�ƉƌĞŐŶĂŶĐǇ�
ĨŽůůŽǁͲƵƉ

>ĂďŽƌ�ƉĂŝŶ >ĂďŽƌ�ƉĂŝŶ

�Ks/�Ͳϭϵ�ƐǇŵƉƚŽŵƐ�нͬͲ Ͳ Ͳ Ͳ
&ĞƚĂů�ŚĞĂƌƚ�ƌĂƚĞ�ŽŶ��&D

ďĂƐĞůŝŶĞ ϭϲϬ ϭϴϬ ϭϳϬ

ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ >ŽƐƐ�ŽĨ�ǀĂƌŝĂďŝůŝƚǇ
WĞƌƐŝƐƚĞŶƚ�
ůĂƚĞ�ĚĞĐĞůĞͲ
ƌĂƟŽŶƐ

>ŽƐƐ�ŽĨ�ǀĂƌŝͲ
ĂďŝůŝƚǇ

DĂƚĞƌŶĂů�^�Z^Ͳ�ŽsͲϮ�ZdͲW�Z WŽƐŝƟǀĞ WŽƐŝƟǀĞ WŽƐŝƟǀĞ

�ĞůŝǀĞƌǇ�ƌŽƵƚĞ �ŵĞƌŐĞŶĐǇ��ͲƐĞĐƟŽŶ
�ŵĞƌŐĞŶĐǇ�
�ͲƐĞĐƟŽŶ

�ŵĞƌŐĞŶĐǇ�
�ͲƐĞĐƟŽŶ

�ŝƌƚŚǁĞŝŐŚƚ�grams ϯϰϭϱ ϯϭϰϬ ϯϬϱϬ
�W'�Z�ƐĐŽƌĞƐ�1st - 5th minute ϳͲϵ ϲͲϴ ϱͲϲ
EĞŽŶĂƚĂů�^�Z^Ͳ�ŽsͲϮ�ZdͲW�Z EĞŐĂƟǀĞ EĞŐĂƟǀĞ WŽƐŝƟǀĞ

EĞĞĚ�ĨŽƌ�E/�h Ͳ Ͳ

н

E/�h�ĂĚͲ
ŵŝƐƐŝŽŶ�ĨŽƌ�
ƌĞƐƉŝƌĂƚŽƌǇ�
ƉƌŽďůĞŵƐ͘

�ŝƐĐŚĂƌŐĞĚ�
Ăƚ�ƉŽƐƚƉĂƌͲ
ƚƵŵ�ϱƚŚ�ĚĂǇ͘

�Ks/�Ͳϭϵ͗��ŽƌŽŶĂǀŝƌƵƐ�ĚŝƐĞĂƐĞͲϮϬϭϵ͖��&D͗��ůĞĐƚƌŽŶŝĐ�ĨĞƚĂů�ŵŽŶŝƚŽͲ
ƌŝǌĂƟŽŶ͖�^�Z^Ͳ�ŽsͲϮ�ZdͲW�Z͗�dŚĞ�ƐĞǀĞƌĞ�ĂĐƵƚĞ�ƌĞƐƉŝƌĂƚŽƌǇ�ƐǇŶĚƌŽŵĞ�ĐŽƌŽͲ
ŶĂǀŝƌƵƐͲϮ�ƌĞǀĞƌƐĞ�ƚƌĂŶƐĐƌŝƉƚĂƐĞ�ƉŽůǇŵĞƌĂƐĞ�ĐŚĂŝŶ�ƌĞĂĐƟŽŶ͖�E/�h͗�EĞŽŶĂƚĂů�
ŝŶƚĞŶƐŝǀĞ�ĐĂƌĞ�ƵŶŝƚ͘
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&21&/86,21

5()(5(1&(6

&�VHFWLRQ�ZDV�SHUIRUPHG��1RQH�RI� WKH�QHRQDWHV�KDG�SRVLWLYH�
3&5�UHVXOWV�IRU�6$56�&R9���LQIHFWLRQ��KRZHYHU����RI�WKH�QHR-
QDWHV�ZLWK�IHWDO�GLVWUHVV�KDG�SXOPRQDU\�FRPSOLFDWLRQV�LQFOXGLQJ�
UHVSLUDWRU\�GLVWUHVV�V\QGURPH�DQG�QHHG�1,&8������7KHUH�LV�RQO\�
RQH�FDVH�WKDW�SUHVHQWHG�ZLWK�DQ�DV\PSWRPDWLF�&29,'����SUHJ-
QDQF\�WKDW�UHVXOWHG�LQ�IHWDO�GLVWUHVV��+RZHYHU��WKH�SDWLHQW�KDG�
WKH�KLVWRU\�RI�P\DOJLD�DQG�IHYHU�FRQWLQXLQJ�IRU�D� IHZ�GD\V�XS�
WR�WKH�GDWH�RI�DGPLVVLRQ�DQG�WKH�IHWDO�GLVWUHVV�ZDV�GH¿QHG�DV�
SHUVLVWHQW�IHWDO�EUDG\FDUGLD��7KH�SDWLHQW�DOVR�KDG�WKH�FRPSODLQW�
RI�GHFUHDVHG�IHWDO�PRYHPHQWV�IRU�WKH�ODVW�WZR�GD\V��(PHUJHQF\�
&�VHFWLRQ�ZDV�SHUIRUPHG��(YHQ�WKRXJK�WKH�QHRQDWH�ZDV�QHJD-
WLYH�IRU�6$56�&R9���LQIHFWLRQ��1,&8�ZDV�QHHGHG�GXH�WR�UHVSL-
UDWRU\�GLVWUHVV�V\QGURPH�����

,Q� SUHYLRXV� SXEOLFDWLRQV�� 6$56�&R9��� SRVLWLYLW\� LQ� QHRQDWHV�
RI� WKH�SUHJQDQW�ZRPHQ�ZLWK�&29,'����KDV�EHHQ�VKRZQ� LQ�D�
QXPEHU�RI�FDVHV��$QJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH���UHFHSWRUV�
VHHP�DV�HVVHQWLDO�LQ�WUDQVPLVVLRQ��DQG�LQIHFWLRQ�SURFHVVHV�RI�
6$56�&R9���DQG�DUH�KLJKO\�H[SUHVVHG�RQ� WKH�SODFHQWDO�PD-
WHUQDO�IHWDO� LQWHUIDFH� FHOOV� ������ +RZHYHU�� WKHUH� KDV� QRW� EHHQ�
DQ\�GLUHFW�HYLGHQFH�RU�FOHDUO\�GH¿QHG�PHFKDQLVP��ZKLFK�PD\�
H[SODLQ�WKH�YHUWLFDO�WUDQVPLVVLRQ�RU�WKH�WUDQVPLVVLRQ�GXULQJ�WKH�
GHOLYHU\��$OWKRXJK�WKHUH�ZDV�D�WHQGHQF\�WR�SUHIHU�&�VHFWLRQ�DV�
D�GHOLYHU\�PHWKRG� IRU�SUHJQDQW�ZRPHQ�ZLWK�&29,'����� WKHUH�
KDV�EHHQ�DOVR�QR�VXI¿FLHQW�GDWD�ZKLFK�FRXOG�EH�DFFHSWHG�DV�
HYLGHQFH�WR�GHWHUPLQH�ZKHWKHU�WKH�YDJLQDO�GHOLYHU\�RU�WKH�&�VH-
FWLRQ�VKRXOG�EH�FRQVLGHUHG�DV�VXSHULRU�WR�WKH�RWKHU�RQH����������
7KH�PRGH�RI� WKH�GHOLYHU\�ZDV�&�VHFWLRQ� IRU�DOO� WKUHH�SDWLHQWV�
LQ�RXU�FDVH�VHULHV��%HVLGHV��RQH�RI�WKH�QHRQDWHV�ZDV�GHWHFWHG�
DV�SRVLWLYH�IRU�6$56�&R9���LQ�WKH�UHSHDWHG�3&5�UHVXOWV�DW�WKH�
�VW�DQG��UG�QHRQDWDO�GD\V�� ,W� LV�QRW�SRVVLEOH� WR�FOHDUO\�GH¿QH�
ZKHWKHU�WKLV�QHZERUQ�ZDV�LQIHFWHG�ZLWK�6$56�&R9���WKURXJK�
WKH�YHUWLFDO�WUDQVPLVVLRQ�RU�GXULQJ�WKH�GHOLYHU\��

)HWDO� GLVWUHVV� LV� DQ� HPHUJHQW� REVWHWULF� FRQGLWLRQ� DQG� VKRXOG�
EH�PHWLFXORXVO\�PDQDJHG��7KH�SRWHQWLDO�WKUHDWV�RI�WKH�6$56�
&R9���LQIHFWLRQ�RQ�IHWDO�ZHOO�EHLQJ�VKRXOG�EH�NHSW� LQ�PLQG��,Q�
WKLV� UHVSHFW�� 6$56�&R9��� LQIHFWLRQ� VKRXOG� EH� FRQVLGHUHG� LQ�
FDVH� RI� IHWDO� WDFK\FDUGLD� HYHQ� LQ� SUHJQDQFLHV� DV\PSWRPDWLF�
IRU�&29,'���� WR� EH�DEOH� WR� FRSH�ZLWK� DGYHUVH�PDWHUQDO� DQG�
QHRQDWDO�RXWFRPHV�

(WKLFDO�6WDWXV
7KH�VWXG\�ZDV�GHVLJQHG�WR�SUHVHQW�WKH�UHSRUWV�RI�WKUHH�FDVHV��
WKHUHIRUH��,QVWLWXWLRQDO�5HYLHZ�%RDUG�DSSURYDO�ZDV�QRW�UHTXLUHG�

GXH� WR� WKH�QDWXUH�RI� WKH�VWXG\��:ULWWHQ� LQIRUPHG�FRQVHQW�ZDV�
REWDLQHG�IURP�DOO�LQGLYLGXDO�SDUWLFLSDQWV�DQG�WKH�FDVHV�ZHUH�UH-
SRUWHG�DFFRUGLQJ�WR�WKH�UXOHV�RI�+HOVLQNL�'HFODUDWLRQ�GHYHORSHG�
E\�7KH�:RUOG�0HGLFDO�$VVRFLDWLRQ��

6WDWH�)LQDQFLDO�'LVFODLPHU�&RQÁLFW�RI�,QWHUHVW
7KHUH� LV� QR� SHUVRQ� RU� RUJDQL]DWLRQ� WKDW� VXSSRUWHG� WKH� VWXG\�
¿QDQFLDOO\��7KH�DXWKRUV�GHFODUHG�QR�FRQÀLFW�RI�LQWHUHVWV�

$FNQRZOHGJHPHQWV
1RQH�

��� <DQJ�=��:DQJ�0��=KX�=��/LX�<��&RURQDYLUXV�GLVHDVH�
������&29,'�����DQG�SUHJQDQF\��D�V\VWHPDWLF�UHYLHZ��-�0D-
WHUQ�)HWDO�1HRQDWDO�0HG�����������

��� *UDYHWW�&��(FNHUW�/2��*UDYHWW�0*��'XGOH\�'-��6WULQ-
JHU�(0��0XMREX�7%�� HW� DO��1RQ�UHDVVXULQJ� IHWDO� VWDWXV��&DVH�
GH¿QLWLRQ�	�JXLGHOLQHV�IRU�GDWD�FROOHFWLRQ��DQDO\VLV��DQG�SUHVHQ-
WDWLRQ�RI�LPPXQL]DWLRQ�VDIHW\�GDWD��9DFFLQH�������������������
���

��� (URO�.RF�(0��)LQGLN�5%��$NND\D�+��.DUDGDJ�,��7RND-
OÕR÷OX�(2��7HNLQ�20��&RPSDULVRQ�RI�KHPDWRORJLFDO�SDUDPHWHUV�
DQG�SHULQDWDO�RXWFRPHV�EHWZHHQ�&29,'����SUHJQDQFLHV�DQG�
KHDOWK\�SUHJQDQF\�FRKRUW��-�3HULQDW�0HG����������������������

��� $VKUDI� 0$�� .HVKDYDU]� 3�� +RVVHLQSRXU� 3�� (UIDQL� $��
5RVKDQVKDG�$��3RXUGDVW�$��HW�DO��&RURQDYLUXV�'LVHDVH������
�&29,'������$�6\VWHPDWLF�5HYLHZ�RI�3UHJQDQF\�DQG�WKH�3RVVL-
ELOLW\�RI�9HUWLFDO�7UDQVPLVVLRQ��-�5HSURG�,QIHUWLO�����������������
���

��� =KX�+��:DQJ� /�� )DQJ�&�� 3HQJ�6�� =KDQJ� /�� &KDQJ�
*��HW�DO��&OLQLFDO�DQDO\VLV�RI����QHRQDWHV�ERUQ�WR�PRWKHUV�ZLWK�
�����Q&R9�SQHXPRQLD��7UDQVO�3HGLDWU������������������

��� &KHQ� +�� *XR� -�� :DQJ� &�� /XR� )�� <X� ;�� =KDQJ� :��
HW� DO�� &OLQLFDO� FKDUDFWHULVWLFV� DQG� LQWUDXWHULQH� YHUWLFDO� WUDQV-
PLVVLRQ� SRWHQWLDO� RI� &29,'���� LQIHFWLRQ� LQ� QLQH� SUHJQDQW�
ZRPHQ�� D� UHWURVSHFWLYH� UHYLHZ� RI� PHGLFDO� UHFRUGV�� /DQFHW��
�����������������������

��� 'XFVD\�&$��*R\DO�5��3HDUFH�:-��:LOVRQ�6��+X�;4��
=KDQJ� /�� *HVWDWLRQDO� +\SR[LD� DQG� 'HYHORSPHQWDO� 3ODVWLFLW\��
3K\VLRO�5HY����������������������

��� 1J�:)��:RQJ�6)��/DP�$��0DN�<)��<DR�+��/HH�.&��
HW� DO�� 7KH� SODFHQWDV� RI� SDWLHQWV� ZLWK� VHYHUH� DFXWH� UHVSLUD-
WRU\� V\QGURPH�� D� SDWKRSK\VLRORJLFDO� HYDOXDWLRQ�� 3DWKRORJ\��
�����������������
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��� 6FKRHQPDNHUV�6��6QLMGHU�3��9HUGLMN�5��.XLNHQ�7��.DP-
SKXLV�6��.RRSPDQ�/��HW�DO��6$56�&R9���SODFHQWDO�LQIHFWLRQ�DQG�
LQÀDPPDWLRQ�OHDGLQJ�WR�IHWDO�GLVWUHVV�DQG�QHRQDWDO�PXOWL�RUJDQ�
IDLOXUH�LQ�DQ�DV\PSWRPDWLF�ZRPDQ��-�3HGLDWULF�,QIHFW�'LV�6RF��
�������������������

���� 6KDUSV�0&��+D\HV�'-/��/HH�6��=RX�=��%UDG\�&$��$O-
PRJKUDEL�<��HW�DO��$�VWUXFWXUHG�UHYLHZ�RI�SODFHQWDO�PRUSKRORJ\�
DQG�KLVWRSDWKRORJLFDO�OHVLRQV�DVVRFLDWHG�ZLWK�6$56�&R9���LQ-
IHFWLRQ��3ODFHQWD�����������������

���� /L� 0�� &KHQ� /�� =KDQJ� -�� ;LRQJ� &�� /L� ;�� 7KH� 6$56�
&R9��� UHFHSWRU� $&(�� H[SUHVVLRQ� RI� PDWHUQDO�IHWDO� LQWHUIDFH�
DQG�IHWDO�RUJDQV�E\�VLQJOH�FHOO�WUDQVFULSWRPH�VWXG\��3/R6�2QH��
�����������H��������

���� =DPDQL\DQ�0��(EDGL�$��$JKDMDQSRRU�6��5DKPDQL�=��
+DJKVKHQDV�0��$]L]L�6��3UHWHUP�GHOLYHU\��PDWHUQDO�GHDWK��DQG�
YHUWLFDO�WUDQVPLVVLRQ�LQ�D�SUHJQDQW�ZRPDQ�ZLWK�&29,'����LQIH-
FWLRQ��3UHQDW�'LDJQ������������������������
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'¾Q\D�6DáOóN��UJ¾W¾�3DUWRJUDI��'RáXP�%DNóP�5HKEHUL

:RUOG�+HDOWK�2UJDQL]DWLRQ�3DUWRJUDSK��/DERXU�&DUH�*XLGH

GONCA KARATAŞ BARAN  1 Orcid ID:0000-0002-7996-6144

1 Etlik Zübeyde Hanım Kadın Hastalıkları Eğitim ve Araştırma Hastanesi

ÖZ

'�Q\D�6D÷OÕN�gUJ�W���'6g��WDUDIÕQGDQ������\ÕOÕQGD�³'R÷XP�%DNÕP�5HKEHUL´��KHU�
JHEH�NDGÕQÕQ�GR÷XP�GHQH\LPLQL�L\LOHúWLUPHN�YH�'6g�LQWUDSDUWXP�EDNÕP�|QHULOHULQLQ�
HWNLOL�ELU�úHNLOGH�X\JXODQPDVÕQÕ�NROD\ODúWÕUDUDN�JHEH�NDGÕQODUÕQ�YH�EHEHNOHULQLQ�VD÷OÕN�
YH�L\LOLN�KDOLQL�VD÷ODPD\D�\DUGÕPFÕ�ROPDN�LoLQ�JHOLúWLULOPLúWLU��'6g��WDYVL\HOHULQLQ�HWNLOL�
ELU�úHNLOGH�X\JXODQPDVÕQÕ�NROD\ODúWÕUPDN�LoLQ��|QFHNL�SDUWRJUDIÕQ�WDVDUÕPÕQÕ�J|]GHQ�
JHoLUPLú�YH�UHYL]H�HWPLúWLU��'R÷XP�%DNÕP�5HKEHUL�DGÕ�YHULOHQ�UHYL]H�HGLOPLú�RODQ�EX�
SDUWRJUDI��VD÷OÕN�SHUVRQHOLQLQ�QRUPDOOLNWHQ�KHUKDQJL�ELU�VDSPD\Õ� WHVSLW�HWPHN� LoLQ�
G�]HQOL�GH÷HUOHQGLUPHOHU�\ROX\OD�GR÷XP�VÕUDVÕQGD�JHEH�NDGÕQODUÕQ�YH�EHEHNOHULQLQ�
UHIDKÕQÕ�L]OHPHVL�LoLQ�WDVDUODQPÕúWÕU��$UDo��VD÷OÕN�KL]PHWL�VXQXFXODUÕ�YH�JHEH�NDGÕQODU�
WDUDIÕQGDQ�RUWDN�NDUDU�DOPD�V�UHFLQL�WHúYLN�HWPH\L�YH�NDGÕQ�PHUNH]OL�EDNÕPÕ�WHúYLN�
HWPH\L�DPDoODPDNWDGÕU��'R÷XP�%DNÕP�5HKEHUL��J�YHQOL÷L�VD÷ODPD\D��JHUHNVL]�P�-
GDKDOHOHUGHQ�NDoÕQPD\D�YH�GHVWHNOH\LFL�EDNÕP�VD÷ODPD\D�|]HO�ELU�YXUJX�\DSDUDN��
NDOLWHOL�NDQÕWD�GD\DOÕ�EDNÕP�VD÷ODPDN�LoLQ�ELU�ND\QDN�RODUDN�WDVDUODQPÕúWÕU�

$QDKWDU�.HOLPHOHU��'�Q\D�6D÷OÕN�gUJ�W���.DGÕQ�VD÷OÕ÷Õ�KL]PHWOHUL��3HULQDWDO�EDNÕP�

$%675$&7

7KH�³/DERXU�&DUH�*XLGH´�ZDV�GHYHORSHG�E\�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��LQ�
�����WR�LPSURYH�WKH�ELUWK�H[SHULHQFH�RI�HYHU\�SUHJQDQW�ZRPDQ�DQG�KHOS�HQVXUH�WKH�
KHDOWK�DQG�ZHOO�EHLQJ�RI�SUHJQDQW�ZRPHQ�DQG�WKHLU�EDELHV�E\�IDFLOLWDWLQJ�WKH�HIIHFWLYH�
LPSOHPHQWDWLRQ� RI�:+2� LQWUDSDUWXP� FDUH� UHFRPPHQGDWLRQV��:+2� KDV� UHYLHZHG�
DQG�UHYLVHG� WKH�GHVLJQ�RI� WKH�SUHYLRXV�SDUWRJUDSK�WR� IDFLOLWDWH� WKH�HIIHFWLYH� LPSOH-
PHQWDWLRQ�RI� LWV� UHFRPPHQGDWLRQV��7KLV� UHYLVHG�SDUWRJUDSK�� FDOOHG� WKH�%LUWK�&DUH�
*XLGH��LV�GHVLJQHG�IRU�KHDOWKFDUH�SURIHVVLRQDOV�WR�PRQLWRU�WKH�ZHOO�EHLQJ�RI�SUHJQDQW�
ZRPHQ�DQG�EDELHV�GXULQJ�FKLOGELUWK�WKURXJK�UHJXODU�DVVHVVPHQWV�WR�GHWHFW�DQ\�GHYL-
DWLRQV�IURP�QRUPDOLW\��7KH�WRRO�DLPV�WR�HQFRXUDJH�MRLQW�GHFLVLRQ�PDNLQJ�E\�KHDOWKFD-
UH�SURYLGHUV�DQG�SUHJQDQW�ZRPHQ��DQG�WR�SURPRWH�IHPDOH�FHQWUHG�FDUH��7KH�/DERXU�
&DUH�*XLGH�LV�GHVLJQHG�DV�D�UHVRXUFH�WR�SURYLGH�TXDOLW\�HYLGHQFH�EDVHG�FDUH��ZLWK�
D�SDUWLFXODU�HPSKDVLV�RQ�HQVXULQJ�VDIHW\��DYRLGLQJ�XQQHFHVVDU\�LQWHUYHQWLRQV��DQG�
SURYLGLQJ�VXSSRUWLYH�FDUH�

.H\�:RUGV��:RUOG�+HDOWK�2UJDQL]DWLRQ��:RPDQ¶V�KHDOW�VHUYLFHV��SHULQDWDO�FDUH

6RUXPOX�<D]DU��&RUUHVSRQGLQJ�$XWKRU��*RQFD�.$5$7$ù�%$5$1
$GUHV�<HQL�(WOLN�&DGGHVL�FDGGHVL�1R����.HoL|UHQ�$1.$5$
(�PDLO��JRQFDEDUDQ#JPDLO�FRP

'HUOHPH

%DúYXUX�WDULKL�������������
.DEXO�WDULKL������������

ø'
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*ø5øù

'6g¶Q�Q�LQWUDSDUWXP�EDNÕPOD�LOJLOL�WDYVL\HOHUL�LOH��GR÷XP�H\OHPL�ER\XQFD�YH�GR÷XPGDQ�KHPHQ�VRQUDNL�G|QHPOHUGH�X\JXODQPDVÕ�
JHUHNHQ�NDQÕWD�GD\DOÕ�X\JXODPDODUÕ�EHOLUWLOPHNWH�YH�NDoÕQÕOPDVÕ�JHUHNHQ�HWNLVL]�X\JXODPDODUGDQ�YD]JHoLUPH�DPDoODQPDNWDGÕU������
'6g��WDYVL\HOHULQLQ�HWNLOL�ELU�úHNLOGH�X\JXODQPDVÕQÕ�NROD\ODúWÕUPDN�LoLQ��|QFHNL�SDUWRJUDIÕQ�WDVDUÕPÕQÕ�J|]GHQ�JHoLUPLú�YH�UHYL]H�
HWPLúWLU��'R÷XP�%DNÕP�5HKEHUL�DGÕ�YHULOHQ�EX�SDUWRJUDI��VD÷OÕN�SHUVRQHOLQLQ�QRUPDOOLNWHQ�KHUKDQJL�ELU�VDSPD\Õ�WHVSLW�HWPHN�LoLQ�
G�]HQOL�GH÷HUOHQGLUPHOHU�\ROX\OD�GR÷XP�VÕUDVÕQGD�JHEH�NDGÕQODUÕQ�YH�EHEHNOHULQ�UHIDKÕQÕ�L]OHPHVL�LoLQ�WDVDUODQPÕúWÕU�����

%X�UHKEHULQ�DPDFÕ��*HEH�NDGÕQODUÕQ�YH�EHEHNOHULQ� L\LOLN�KDOLQH��H\OHPLQ� LOHUOHPHVLQLQ� L]OHQPHVLQH�YH�EHOJHOHQPHVLQH�UHKEHUOLN�
HWPHN��JHEHOHUH�ROXPOX�ELU�GR÷XP�GHQH\LPL�VD÷ODPDN�LoLQ�VD÷OÕN�SHUVRQHOLQL�GR÷XP�H\OHPL�ER\XQFD�GHVWHNOH\LFL�EDNÕP�VXQPDODUÕ�
LoLQ�\|QOHQGLUPHN��DQRUPDO�ELU�J|]OHP�WHVSLW�HGLOLUVH��GR÷XP�J|]OHPOHUL�LoLQ�UHIHUDQV�HúLNOHU�YH�VSHVL¿N�H\OHP�OHU��VD÷OD\DUDN�VD÷-
OÕN�SHUVRQHOLQLQ�RUWD\D�oÕNDQ�GR÷XP�NRPSOLNDV\RQODUÕQÕ�GHUKDO�WDQÕPODPDVÕQD�YH�HOH�DOPDVÕQD�\DUGÕPFÕ�ROPDN��H\OHPGH�JHUHNVL]�
P�GDKDOHOHULQ�NXOODQÕOPDVÕQÕ�|QOHPHN��H\OHP�\|QHWLPLQLQ�GHQHWLPLQL�YH�NDOLWH�L\LOHúWLUPHVLQL�GHVWHNOHPHNWLU�����

'R÷XP�%DNÕP�5HKEHUL��GR÷XP�YH�GR÷XP�VÕUDVÕQGD�JHEH�NDGÕQODUÕQ�YH�EHEHNOHULQLQ�EDNÕPÕ�LoLQ�WDVDUODQPÕúWÕU��5LVN�GXUXPODUÕQD�
EDNÕOPDNVÕ]ÕQ�W�P�JHEH�NDGÕQODUÕQ�EDNÕPÕ�LoLQ�JHUHNOL�RODQ�GH÷HUOHQGLUPHOHUL�YH�J|]OHPOHUL�LoHULU��$QFDN��'R÷XP�%DNÕP�5HKEHUL�
|QFHOLNOH�J|U�Q�úWH�VD÷OÕNOÕ�JHEH�NDGÕQODUÕQ�YH�EHEHNOHULQLQ��\DQL�G�ú�N�ULVNOL�JHEH�NDGÕQODUÕQ��EDNÕPÕ�LoLQ�NXOODQÕOPDN��]HUH�WDVDU-
ODQPÕúWÕU��<�NVHN�ULVNOL�JHEH�NDGÕQODUÕQ�oR÷X��|]HO�L]OHP�YH�EDNÕPD�LKWL\Do�GX\DU�����

'R÷XP�%DNÕP�5HKEHUL�.XOODQÕPÕ

*HEH�NDGÕQ�DNWLI�ID]D�JLUGL÷LQGH����FP�YH\D�GDKD�ID]OD�VHUYLNDO�GLODWDV\RQ��SDULWH�YH�PHPEUDQ�GXUXPXQD�EDNÕOPDNVÕ]ÕQ�'R÷XP�
%DNÕP�5HKEHUL� EDúODWÕOPDOÕGÕU��'R÷XP�%DNÕP�5HKEHUL� GR÷XPXQ� ODWHQW�HYUHVLQGH�EDúODWÕOPDVD�GD�� ODWHQW�HYUHGH�JHEHOHULQ� YH�
EHEHNOHULQLQ�L]OHQPHVL��GR÷XP�EDNÕPÕ�YH�GHVWH÷L�DOPDODUÕ�EHNOHQLU��'R÷XP�%DNÕP�5HKEHUL�ELU�NH]�EDúODWÕOGÕ÷ÕQGD��ELULQFL�YH�LNLQFL�
HYUHGH�DNWLI�GR÷XP�ER\XQFD�V�UHNOL�L]OHPH\L�GHVWHNOH\HFHNWLU�����

(\OHP�SODQÕ�EDNÕP�G�]H\LQH�ED÷OÕ�RODUDN�GH÷LúVH�GH��'R÷XP�%DNÕP�5HKEHUL�VD÷OÕN�WHVLVOHULQGH�W�P�EDNÕP�G�]H\OHULQGH�NXOODQÕO-
PDN��]HUH�WDVDUODQPÕúWÕU��'R÷XP�%DNÕP�5HKEHULQLQ�NXOODQÕOPDVÕ��RODVÕ�NRPSOLNDV\RQODUÕQ�HUNHQ�WDQÕPODQPDVÕQÕ�NROD\ODúWÕUDELOLU��
%X�QHGHQOH��JHUHNWL÷LQGH�YH�]DPDQÕQGD�\|QOHQGLUPHOHUH�NDWNÕGD�EXOXQPDOÕGÕU��'R÷XP�%DNÕP�5HKEHULQLQ�VLVWHPDWLN�YH�WXWDUOÕ�ELU�
úHNLOGH�X\JXODQPDVÕQÕ�VD÷ODPDN�LoLQ�VD÷OÕN�VXQXFXODUÕQÕQ�³GH÷HUOHQGLU´��³ND\GHW´��³NRQWURO�HW´��³SODQOD´�\DNODúÕPÕQÕ�NXOODQPDODUÕQÕ�
JHUHNWLULU�����

'R÷XP�%DNÕP�5HKEHUL��|QFHNL�SDUWRJUDI�WDVDUÕPÕQGDQ�X\DUODQPÕú���E|O�PH�VDKLSWLU�����

%|O�P����.DEXOGH�NLPOLN�ELOJLOHULQLQ�YH�H\OHP�|]HOOLNOHULQLQ�EHOLUOHQPHVL

%|O�P����'HVWHNOH\LFL�EDNÕP

%|O�P����%HEH÷LQ�EDNÕPÕ

%|O�P����*HEH�NDGÕQÕQ�EDNÕPÕ

%|O�P����(\OHP�LOHUOHPHVL

%|O�P����øODo

%|O�P����2UWDN�NDUDU�YHUPH

%X�E|O�POHU��H\OHP�J|]OHPOHULQLQ�ELU�OLVWHVLQL�LoHULU��ùHNLO����
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6D÷OÕN� KL]PHWL� VXQXFXVX�� JHEH� NDGÕQ� GR÷XP� VHUYLVLQH� NDEXO�
HGLOGLNWHQ� KHPHQ� VRQUD� W�P� E|O�POHU� LoLQ� J|]OHPOHUL� ND\GHW-
PHOLGLU��'R÷XP�%DNÕP�5HKEHULQLQ�JHUL�NDODQÕ��GR÷XP�ER\XQFD�
VRQUDNL�GH÷HUOHQGLUPHOHULQ�DUGÕQGDQ�WDPDPODQÕU��7�P�J|]OHP-
OHU�LoLQ��LOJLOL�J|]OHP�V�UHVLQLQ�EHOJHOHQPHVL�LoLQ�\DWD\�ELU�]DPDQ�
HNVHQL�YH�QRUPDO�J|]OHPOHUGHQ�KHUKDQJL�ELU�VDSPDQÕQ�EHOLUOHQ-
PHVL�LoLQ�GLNH\�ELU�UHIHUDQV�GH÷HUOHU�HNVHQL�YDUGÕU��'R÷XP�%D-
NÕP�5HKEHUL�D\UÕFD�GR÷XPXQ�LON�HYUHVLQGH�\DSÕODQ�J|]OHPOHUH�
GHYDP�HWPHN�LoLQ�LNLQFL�HYUHQLQ�L]OHQPHVLQL�VD÷ODU�

%|O�P����.DEXOGH�NLPOLN�ELOJLOHULQLQ�YH�H\OHP�|]HOOLNOHULQLQ�EH-
OLUOHQPHVL

%|O�P����JHEH�NDGÕQÕQ�DGÕQÕQ�YH�GR÷XP�H\OHPL�\|QHWLPL� LoLQ�
|QHPOL�RODQ�GR÷XP�H\OHPL�NDEXO�|]HOOLNOHULQLQ��SDULWH��GR÷XPXQ�
EDúODPD�úHNOL��DNWLI�GR÷XP�WHúKLVL�WDULKL��PHPEUDQ�U�SW�U��WDULKL�
YH�VDDWL�YH�ULVN�IDNW|UOHUL��EHOJHOHQPHVL�LoLQGLU�����

*HEHQLQ�WDP�DGÕQÕ�ND\GHGLOLU�YH�WÕEEL�ND\GÕQGDNL�DG�LOH�HúOHú-
WL÷L�GR÷UXODQÕU������7ÕEEL�ND\ÕWODUGDQ��NDGÕQÕQ�\DúD\DELOLU�\DúWDQ�
VRQUD��\HUHO�\|QHUJHOHUH�J|UH�EHOLUOHQPLú�VÕQÕU���EHEHN�GR÷XU-
PD�VD\ÕVÕ�VRUJXODQÕU�YH�VD\ÕVÕ�\D]ÕOÕU�����

'R÷XP�H\OHPL�NHQGLOL÷LQGHQ�PL�EDúODGÕ�\RNVD��KHUKDQJL�ELU�\D-
SD\�DUDo�NXOODQÕODUDN��LQG�NOHQGL�PL�GH÷HUOHQGLULOLU��*HEH�NDGÕQ��
GR÷XPXQ�KHUKDQJL�ELU�\DSD\�X\DUÕPÕ�ROPDNVÕ]ÕQ��IDUPDNRORMLN�
YH\D� IDUPDNRORMLN� ROPD\DQ� \ROODUOD�� DNWLI� GR÷XP� DúDPDVÕQÕ�
JHUoHNOHúWLUPLúVH��³6SRQWDQ´�RODUDN�ND\GHGLOLU��'R÷XPXQ�EDú-
ODPDVÕ�� JHEH� NDGÕQD� RNVLWRVLQ� YH\D� SURVWDJODQGLQ� YHULOPHVL��
DPQL\RWLN�PHPEUDQODUÕQ�\DSD\�RODUDN�\ÕUWÕOPDVÕ��VHUYLNVH�EDORQ�
NDWHWHU�X\JXODQPDVÕ�YH\D�EDúND�KHUKDQJL�ELU�\ROOD�VXQL�RODUDN�
X\DUÕOPDVÕ�GXUXPXQGD��³øQG�NOHQGL´�RODUDN�ND\GHGLOLU�����

'R÷XPXQ�DNWLI�ID]ÕQÕQ�KDQJL�WDULKWH�WDQÕODQGÕ÷Õ�YH�PHPEUDQOD-
UÕQ�DoÕOPD�VDDW�YH�WDULKL�ND\ÕW�HGLOLU��%X�YHULOHU�PHPEUDQODU�|Q-
FHGHQ�DoÕOPÕúVD�JHEH�NDGÕQ�YH\D�UHIDNDWoLVL� WDUDIÕQGDQ�UDSRU�
HGLOHELOLU�YH\D�NDEXOGHQ�VRQUD��'R÷XP�%DNÕP�5HKEHUL�EDúODWÕO-
PDGDQ�|QFH�PHPEUDQODU�DoÕOPÕúVD�WÕEEL�ND\ÕWODUGDQ�oÕNDUÕODEL-
OLU��0HPEUDQ�U�SW�U��GR÷UXODQÕUVD�YH�NDGÕQ�WDULKL�ELOGLUHPL\RUVD�
³ELOLQPL\RU´�RODUDN�ND\ÕW�HGLOLU������

5LVN�IDNW|UOHUL��EDNÕP�VD÷ODQPDVÕ�YH�GR÷XP�H\OHPL�\|QHWLPLQLQ�
SRWDQVL\HO�VRQXoODUÕ� LoLQ�HWNLOHUL�RODQ�YH�ELOLQHQ�REVWHWULN�� WÕEEL�
YH�VRV\DO�ULVN�IDNW|UOHULGLU��gUQH÷LQ��|QFHGHQ�YDU�RODQ�WÕEEL�GX-
UXP��|U��NURQLN�KLSHUWDQVL\RQ���REVWHWULN�GXUXPODU��|U��SUHHNODP-
SVL���NDGÕQÕQ�LOHUL�\DúÕ��DGROHVDQ�JHEHOL÷L��HUNHQ�GR÷XP�YH�JUXS�
%�6WUHSWRFRFFXV�NRORQL]DV\RQXGXU�����

%X�E|O�P��DNWLI�GR÷XP�H\OHPL�WHúKLVL�GR÷UXODQGÕ÷ÕQGD�HOGH�HGL-
OHQ�ELOJLOHUOH�WDPDPODQPDOÕGÕU������

'R÷XP� %DNÕP� 5HKEHUL� KHUKDQJL� ELU� VDSPD\Õ� HOH� DOPDN� LoLQ�

SD\ODúÕODQ�NDUDUODUÕ� EHOJHOH\HQ�ELU�E|O�P� �X\DUÕ�� LoHULU��'R÷X-
PXQ�VH\ULQH�P�GDKDOH�HWPH�NDUDUÕ��|QFHOLNOH�EHNOHQHQ�J|]OHP-
OHUGHQ�ELU�VDSPDQÕQ�J|]OHPOHQPHVLQH�GD\DQÕU�����

%|O�P����'HVWHNOH\LFL�%DNÕP�YH�6D\JÕOÕ�$QQHOLN�%DNÕPÕ�

³'HVWHNOH\LFL�EDNÕP�YH�VD\JÕOÕ�DQQHOLN�EDNÕPÕ´�JHEH�NDGÕQODUÕQ�
WHPHO�ELU� LQVDQ�KDNNÕGÕU�YH�'6g¶Q�Q�LQWUDSDUWXP�EDNÕP�WDYVL-
\HOHULQLQ� WHPHO�ELU�ELOHúHQLGLU��%X�E|O�P��GHVWHNOH\LFL�EDNÕPÕQ�
V�UHNOL� VD÷ODQPDVÕ� YH� L]OHQPHVL� \ROX\OD�� GHVWHNOH\LFL� EDNÕP�
YH�VD\JÕOÕ�DQQHOLN�EDNÕPÕQÕQ�WXWDUOÕ�X\JXODPDVÕQÕ�WHúYLN�HWPH\L�
DPDoODU�����

'HVWHNOH\LFL�EDNÕP�E|O�P���GR÷XPGD�UHIDNDWoLOLN��IDUPDNRORMLN�
YH�IDUPDNRORMLN�ROPD\DQ�D÷UÕ�JLGHULFL�\|QWHPOHUH�HULúLP��NDGÕQ-
ODUD�D÷Õ]GDQ�VÕYÕ�YHULOPHVLQL�VD÷ODPD�YH�NDGÕQODUÕQ�UDKDWÕQÕ�L\L-
OHúWLUPH�WHNQLNOHULQL��JHEHOHUL�GR÷XP�VÕUDVÕQGD�KDUHNHWOL�ROPD\D�
WHúYLN�HWPH�JLEL��LoHULU�����

.DGÕQÕQ��GH÷HUOHQGLUPH�VÕUDVÕQGD�KD]ÕU�EXOXQDQ�YH�GHVWHN�VD÷-
OD\DQ�NHQGL�VHoWL÷L�ELU�UHIDNDWoLVL�YDUOÕ÷Õ�VRUJXODQÕU��³(� �(YHW��+�
 �+D\ÕU�YH�5� �5HGGHGLOGL´�RODUDN�LúDUHWOHQLU��8\DUÕ��³+� �+D\ÕU´�
VHoHQH÷LGLU��³+D\ÕU´�ND\GÕ�\DSÕOPÕúVD��JHEH�NDGÕQÕQ�WHUFLK�HWWL÷L�
ELU�UHIDNDWoL�DOÕQPDVÕ�WHNOLI�HGLOLU��³(YHW´�YH\D�³5HGGHGLOGL´�ND\-
GHGLOPLúVH�� GR÷XP�YH�GR÷XPXQ� LOHUOHPHVL� VÕUDVÕQGD�JHEHQLQ�
WHUFLKL�WHNUDU�GH÷HUOHQGLULOLU�����

*HEH�NDGÕQD�KHUKDQJL�ELU�D÷UÕ\D�P�GDKDOH�GXUXPX�GH÷HUOHQGL-
ULOLU��³(� �(YHW��+� �+D\ÕU��5� �5HGGHGLOGL´�VHoHQHNOHUL�LúDUHWOH-
QLU��8\DUÕ��³+� �+D\ÕU´�VHoHQH÷LGLU��³+D\ÕU´�RODUDN�ND\GHGLOPLú-
VH��JHEH�NDGÕQÕQ�WHUFLKOHULQH�YH�EDNÕP�VD÷OD\ÕFÕQÕQ�GHQH\LPLQH�
J|UH� D÷UÕ� JLGHULFL� \|QWHPOHU� |QHULOLU�� .RPSOLNDV\RQODUÕ� YH\D�
IHQWDQLO��GLDPRU¿Q�YH�SHWLGLQ�JLEL�RSLRLGOHULQ�NXOODQÕP�LKWL\DFÕQÕ�
D]DOWPDN�LoLQ�HQ�G�ú�N�HWNLOL�ORNDO�DQHVWH]LN�NRQVDQWUDV\RQXQ-
GD�ELU�HSLGXUDO�DMDQ�NXOODQÕODELOLU��*HEH�NDGÕQÕQ� WHUFLKLQH�J|UH�
NDV�JHYúHWPH��QHIHV�DOPD��P�]LN�� IDUNÕQGDOÕN�YH�PDQXHO� WHN-
QLNOHU�JLEL�JHYúHPH�WHNQLNOHU�GH�NXOODQÕODELOLU�����

*HEH�NDGÕQÕQ��VRQ�GH÷HUOHQGLUPHVLQGHQ�EX�\DQD�WDOHS��]HULQH�
RUDO�VÕYÕ�DOPD�GXUXPX�VRUJXODQÕU��³(� �(YHW��+� �+D\ÕU��5� �5HG-
GHGLOGL´�VHoHQHNOHUL� LúDUHWOHQLU��8\DUÕ��³+� �+D\ÕU´�VHoHQH÷LGLU��
³+D\ÕU´� QRWX�DOÕQPÕúVD��JHEH�NDGÕQ�GR÷XP�VÕUDVÕQGD�KD¿I� ELU�
GL\HWH�YH�LVWHGL÷L�JLEL�LoPH\H�WHúYLN�HGLOLU�����

*HEHQLQ� SR]LV\RQX� GH÷HUOHQGLULOLU�� ³63 6ÕUW�VW��� 02 �0RELO´�
RODUDN�LOJLOL�DODQD�LúDUHWOHQLU��0RELO��\�U�PH��VDOODQPD��VRO�\DQ��
o|PHOPH��GL]�o|NPH��D\DNWD�GXUPD�YH\D�VÕUW�VW��ROPD\DQ�KHU-
KDQJL� ELU� SR]LV\RQX� LoHULU�� 8\DUÕ�� ³63 6ÕUW�VW�� SR]LV\RQ´GXU��
³63´� ND\GHGLOPLúVH�� GR÷XPXQ� LON� HYUHVLQGH�� JHEH� NDGÕQ� VHU-
EHVWoH�GRODúPDVÕ� LoLQ�FHVDUHWOHQGLULOLU��'R÷XPXQ�KHU�DúDPDVÕ�
LoLQ�JHEH�NDGÕQÕQ�SR]LV\RQ�VHoLPL��VRO�\DQ��o|PHOPH��GL]�o|N-
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PH��UHIDNDWoL� WDUDIÕQGDQ�GHVWHNOHQHUHN�SR]LV\RQ��JLEL��GHVWHN-
OHQLU�����

�� gQFHNL�SDUWRJUDIWD�VHUYLNDO�GLODWDV\RQ�X\DUÕ�YH�H\OHP�
oL]JLOHUL�GÕúÕQGD�KHUKDQJL�ELU�GR÷XP�SDUDPHWUHVLQLQ�EHNOHQHQ�
J|]OHPOHULQGHQ�VDSPDODUD�\DQÕW�YHUPHN�LoLQ�DoÕN�ELU�JHUHNOLOLN�
\RNWXU��'R÷XP�%DNÕP�5HKEHUL�VDSPDODUÕQ�YXUJXODQPDVÕQÕ�YH�
NDUúÕOÕN�JHOHQ�\DQÕWÕQ�GR÷XP�EDNÕP�VD÷OD\ÕFÕ�WDUDIÕQGDQ�ND\GH-
GLOPHVLQL�JHUHNWLULU�

6D÷OÕN� KL]PHWL� VXQXFXVX�� JHEH� NDGÕQ� GR÷XP� VHUYLVLQH� NDEXO�
HGLOGLNWHQ� KHPHQ� VRQUD� W�P� E|O�POHU� LoLQ� J|]OHPOHUL� ND\GHW-
PHOLGLU��'R÷XP�%DNÕP�5HKEHULQLQ�JHUL�NDODQÕ��GR÷XP�ER\XQFD�
VRQUDNL� GH÷HUOHQGLUPHOHULQ� DUGÕQGDQ� WDPDPODQÕU�� 7�P� J|]-
OHPOHU� LoLQ�� LOJLOL� J|]OHP� V�UHVLQLQ� EHOJHOHQPHVL� LoLQ� \DWD\� ELU�
]DPDQ� HNVHQL� YH� QRUPDO� J|]OHPOHUGHQ� KHUKDQJL� ELU� VDSPD-
QÕQ�EHOLUOHQPHVL� LoLQ�GLNH\�ELU� UHIHUDQV�GH÷HUOHU�HNVHQL�YDUGÕU��
'R÷XP�%DNÕP�5HKEHUL�D\UÕFD�GR÷XPXQ� LON�HYUHVLQGH�\DSÕODQ�
J|]OHPOHUH�GHYDP�HWPHN�LoLQ�LNLQFL�HYUHQLQ�L]OHQPHVLQL�VD÷ODU�

%|O�P����.DEXOGH�NLPOLN�ELOJLOHULQLQ�YH�H\OHP�|]HOOLNOHULQLQ�EH-
OLUOHQPHVL

%|O�P����JHEH�NDGÕQÕQ�DGÕQÕQ�YH�GR÷XP�H\OHPL�\|QHWLPL� LoLQ�
|QHPOL�RODQ�GR÷XP�H\OHPL�NDEXO�|]HOOLNOHULQLQ��SDULWH��GR÷XPXQ�
EDúODPD�úHNOL��DNWLI�GR÷XP�WHúKLVL�WDULKL��PHPEUDQ�U�SW�U��WDULKL�
YH�VDDWL�YH�ULVN�IDNW|UOHUL��EHOJHOHQPHVL�LoLQGLU�����

*HEHQLQ�WDP�DGÕQÕ�ND\GHGLOLU�YH�WÕEEL�ND\GÕQGDNL�DG�LOH�HúOHúWL-
÷L�GR÷UXODQÕU������7ÕEEL�ND\ÕWODUGDQ��NDGÕQÕQ�\DúD\DELOLU�\DúWDQ�
VRQUD��\HUHO�\|QHUJHOHUH�J|UH�EHOLUOHQPLú�VÕQÕU���EHEHN�GR÷XU-
PD�VD\ÕVÕ�VRUJXODQÕU�YH�VD\ÕVÕ�\D]ÕOÕU�����

'R÷XP�H\OHPL�NHQGLOL÷LQGHQ�PL�EDúODGÕ�\RNVD��KHUKDQJL�ELU�\D-
SD\�DUDo�NXOODQÕODUDN��LQG�NOHQGL�PL�GH÷HUOHQGLULOLU��*HEH�NDGÕQ��
GR÷XPXQ� KHUKDQJL� ELU� \DSD\� X\DUÕPÕ� ROPDNVÕ]ÕQ� �IDUPDNROR-
MLN�YH\D�IDUPDNRORMLN�ROPD\DQ�\ROODUOD��DNWLI�GR÷XP�DúDPDVÕQÕ�
JHUoHNOHúWLUPLúVH��³6SRQWDQ´�RODUDN�ND\GHGLOLU��'R÷XPXQ�EDú-
ODPDVÕ�� JHEH� NDGÕQD� RNVLWRVLQ� YH\D� SURVWDJODQGLQ� YHULOPHVL��
DPQL\RWLN�PHPEUDQODUÕQ�\DSD\�RODUDN�\ÕUWÕOPDVÕ��VHUYLNVH�EDORQ�
NDWHWHU�X\JXODQPDVÕ�YH\D�EDúND�KHUKDQJL�ELU�\ROOD�VXQL�RODUDN�
X\DUÕOPDVÕ�GXUXPXQGD��³øQG�NOHQGL´�RODUDN�ND\GHGLOLU�����

'R÷XPXQ�DNWLI�ID]ÕQÕQ�KDQJL�WDULKWH�WDQÕODQGÕ÷Õ�YH�PHPEUDQOD-
UÕQ�DoÕOPD�VDDW�YH�WDULKL�ND\ÕW�HGLOLU��%X�YHULOHU�PHPEUDQODU�|Q-
FHGHQ�DoÕOPÕúVD�JHEH�NDGÕQ�YH\D�UHIDNDWoLVL� WDUDIÕQGDQ�UDSRU�
HGLOHELOLU�YH\D�NDEXOGHQ�VRQUD��'R÷XP�%DNÕP�5HKEHUL�EDúODWÕO-
PDGDQ�|QFH�PHPEUDQODU�DoÕOPÕúVD�WÕEEL�ND\ÕWODUGDQ�oÕNDUÕODEL-
OLU��0HPEUDQ�U�SW�U��GR÷UXODQÕUVD�YH�NDGÕQ�WDULKL�ELOGLUHPL\RUVD�
³ELOLQPL\RU´�RODUDN�ND\ÕW�HGLOLU������

5LVN�IDNW|UOHUL��EDNÕP�VD÷ODQPDVÕ�YH�GR÷XP�H\OHPL�\|QHWLPLQLQ�

SRWDQVL\HO�VRQXoODUÕ� LoLQ�HWNLOHUL�RODQ�YH�ELOLQHQ�REVWHWULN�� WÕEEL�
YH�VRV\DO�ULVN�IDNW|UOHULGLU��gUQH÷LQ��|QFHGHQ�YDU�RODQ�WÕEEL�GX-
UXP��|U��NURQLN�KLSHUWDQVL\RQ���REVWHWULN�GXUXPODU��|U��SUHHNODP-
SVL���NDGÕQÕQ�LOHUL�\DúÕ��DGROHVDQ�JHEHOL÷L��HUNHQ�GR÷XP�YH�JUXS�
%�6WUHSWRFRFFXV�NRORQL]DV\RQXGXU�����

%X�E|O�P��DNWLI�GR÷XP�H\OHPL�WHúKLVL�GR÷UXODQGÕ÷ÕQGD�HOGH�HGL-
OHQ�ELOJLOHUOH�WDPDPODQPDOÕGÕU������

'R÷XP� %DNÕP� 5HKEHUL� KHUKDQJL� ELU� VDSPD\Õ� HOH� DOPDN� LoLQ�
SD\ODúÕODQ�NDUDUODUÕ�EHOJHOH\HQ�ELU�E|O�P� �X\DUÕ�� LoHULU��'R÷X-
PXQ� VH\ULQH�P�GDKDOH� HWPH� NDUDUÕ�� |QFHOLNOH� EHNOHQHQ� J|]-
OHPOHUGHQ�ELU�VDSPDQÕQ�J|]OHPOHQPHVLQH�GD\DQÕU�����

%|O�P����'HVWHNOH\LFL�%DNÕP�YH�6D\JÕOÕ�$QQHOLN�%DNÕPÕ�

³'HVWHNOH\LFL�EDNÕP�YH�VD\JÕOÕ�DQQHOLN�EDNÕPÕ´�JHEH�NDGÕQODUÕQ�
WHPHO�ELU� LQVDQ�KDNNÕGÕU�YH�'6g¶Q�Q�LQWUDSDUWXP�EDNÕP�WDYVL-
\HOHULQLQ� WHPHO�ELU�ELOHúHQLGLU��%X�E|O�P��GHVWHNOH\LFL�EDNÕPÕQ�
V�UHNOL� VD÷ODQPDVÕ� YH� L]OHQPHVL� \ROX\OD�� GHVWHNOH\LFL� EDNÕP�
YH�VD\JÕOÕ�DQQHOLN�EDNÕPÕQÕQ�WXWDUOÕ�X\JXODPDVÕQÕ�WHúYLN�HWPH\L�
DPDoODU�����

'HVWHNOH\LFL�EDNÕP�E|O�P���GR÷XPGD�UHIDNDWoLOLN��IDUPDNRORMLN�
YH�IDUPDNRORMLN�ROPD\DQ�D÷UÕ�JLGHULFL�\|QWHPOHUH�HULúLP��NDGÕQ-
ODUD�D÷Õ]GDQ�VÕYÕ�YHULOPHVLQL�VD÷ODPD�YH�NDGÕQODUÕQ�UDKDWÕQÕ�L\L-
OHúWLUPH�WHNQLNOHULQL��JHEHOHUL�GR÷XP�VÕUDVÕQGD�KDUHNHWOL�ROPD\D�
WHúYLN�HWPH�JLEL��LoHULU�����

.DGÕQÕQ��GH÷HUOHQGLUPH�VÕUDVÕQGD�KD]ÕU�EXOXQDQ�YH�GHVWHN�VD÷-
OD\DQ�NHQGL�VHoWL÷L�ELU�UHIDNDWoLVL�YDUOÕ÷Õ�VRUJXODQÕU��³(� �(YHW��+�
 �+D\ÕU�YH�5� �5HGGHGLOGL´�RODUDN�LúDUHWOHQLU��8\DUÕ��³+� �+D\ÕU´�
VHoHQH÷LGLU��³+D\ÕU´�ND\GÕ�\DSÕOPÕúVD��JHEH�NDGÕQÕQ�WHUFLK�HWWL÷L�
ELU�UHIDNDWoL�DOÕQPDVÕ�WHNOLI�HGLOLU��³(YHW´�YH\D�³5HGGHGLOGL´�ND\-
GHGLOPLúVH�� GR÷XP�YH�GR÷XPXQ� LOHUOHPHVL� VÕUDVÕQGD�JHEHQLQ�
WHUFLKL�WHNUDU�GH÷HUOHQGLULOLU�����

*HEH�NDGÕQD�KHUKDQJL�ELU�D÷UÕ\D�P�GDKDOH�GXUXPX�GH÷HUOHQGL-
ULOLU��³(� �(YHW��+� �+D\ÕU��5� �5HGGHGLOGL´�VHoHQHNOHUL�LúDUHWOH-
QLU��8\DUÕ��³+� �+D\ÕU´�VHoHQH÷LGLU��³+D\ÕU´�RODUDN�ND\GHGLOPLú-
VH��JHEH�NDGÕQÕQ�WHUFLKOHULQH�YH�EDNÕP�VD÷OD\ÕFÕQÕQ�GHQH\LPLQH�
J|UH� D÷UÕ� JLGHULFL� \|QWHPOHU� |QHULOLU�� .RPSOLNDV\RQODUÕ� YH\D�
IHQWDQLO��GLDPRU¿Q�YH�SHWLGLQ�JLEL�RSLRLGOHULQ�NXOODQÕP�LKWL\DFÕQÕ�
D]DOWPDN�LoLQ�HQ�G�ú�N�HWNLOL�ORNDO�DQHVWH]LN�NRQVDQWUDV\RQXQ-
GD�ELU�HSLGXUDO�DMDQ�NXOODQÕODELOLU��*HEH�NDGÕQÕQ� WHUFLKLQH�J|UH�
NDV�JHYúHWPH��QHIHV�DOPD��P�]LN�� IDUNÕQGDOÕN�YH�PDQXHO� WHN-
QLNOHU�JLEL�JHYúHPH�WHNQLNOHU�GH�NXOODQÕODELOLU�����

*HEH�NDGÕQÕQ��VRQ�GH÷HUOHQGLUPHVLQGHQ�EX�\DQD�WDOHS��]HULQH�
RUDO�VÕYÕ�DOPD�GXUXPX�VRUJXODQÕU��³(� �(YHW��+� �+D\ÕU��5� �5HG-
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GHGLOGL´�VHoHQHNOHUL� LúDUHWOHQLU��8\DUÕ��³+� �+D\ÕU´�VHoHQH÷LGLU��
³+D\ÕU´� QRWX�DOÕQPÕúVD��JHEH�NDGÕQ�GR÷XP�VÕUDVÕQGD�KD¿I� ELU�
GL\HWH�YH�LVWHGL÷L�JLEL�LoPH\H�WHúYLN�HGLOLU�����

*HEHQLQ� SR]LV\RQX� GH÷HUOHQGLULOLU�� ³63 6ÕUW�VW��� 02 �0RELO´�
RODUDN�LOJLOL�DODQD�LúDUHWOHQLU��0RELO��\�U�PH��VDOODQPD��VRO�\DQ��
o|PHOPH��GL]�o|NPH��D\DNWD�GXUPD�YH\D�VÕUW�VW��ROPD\DQ�KHU-
KDQJL� ELU� SR]LV\RQX� LoHULU�� 8\DUÕ�� ³63 6ÕUW�VW�� SR]LV\RQ´GXU��
³63´� ND\GHGLOPLúVH�� GR÷XPXQ� LON� HYUHVLQGH�� JHEH� NDGÕQ� VHU-
EHVWoH�GRODúPDVÕ� LoLQ�FHVDUHWOHQGLULOLU��'R÷XPXQ�KHU�DúDPDVÕ�
LoLQ�JHEH�NDGÕQÕQ�SR]LV\RQ�VHoLPL��VRO�\DQ��o|PHOPH��GL]�o|N-
PH��UHIDNDWoL� WDUDIÕQGDQ�GHVWHNOHQHUHN�SR]LV\RQ��JLEL��GHVWHN-
OHQLU�����

%|O�P����)HW�V�EDNÕPÕ

%|O�P����IHW�V�Q�L\LOL÷LQL�L]OHUNHQ�NDUDU�YHUPH\L�NROD\ODúWÕUPDN�
LoLQ� WDVDUODQPÕúWÕU�� )HW�V�Q� L\LOLN� KDOL�� ED]DO� IHWDO� NDOS� KÕ]ÕQÕQ�
�).+��YH�).+¶QGDNL�\DYDúODPDODUÕQ�oHúLGLQLQ��DPQL\RWLN�VÕYÕ-
QÕQ��IHWDO�SR]LV\RQXQ��IHWDO�EDúÕQ�PRXOGLQJLQLQ�YH�NDSXW�VXNVD-
GHQXP��VHIDO�KHPDWRP�NDID�GHULVLQLQ�\D\JÕQ�úLúPHVL��JHOLúLPL-
QLQ�G�]HQOL�RODUDN�J|]OHPOHQPHVL\OH�L]OHQLU�����

).+�HQ�D]���GDNLND�XWHUXV�NRQWUDNVL\RQODUÕ�VÕUDVÕQGD�YH�NRQW-
UDNVL\RQGDQ�VRQUD�HQ�D]����VDQL\H�GHYDP�HGHUHN�RVN�OWDV\RQ�
LOH�GLQOHQLU��*HEH�NDGÕQÕQ�NDOS�DWÕúÕ�LOH�IHW�V�Q�NDOS�DWÕúÕ�DUDVÕQ-
GD�D\UÕP� \DSPDN� LoLQ� JHEH� NDGÕQÕQ� QDE]Õ� GH÷HUOHQGLULOLU��%D-
]DO�).+�ND\GHGLOLU����GDNLNDGD�WHN�VHIHUGH�VD\ÕODQ�DWÕP�VD\ÕVÕ�
RODUDN���øNLQFL�HYUH�LoLQ�����GDNLNDOÕN�]DPDQ�GLOLPL�LoLQGH�NOLQLN�
RODUDN�HQ�|QHPOL�GH÷HUL�ND\GHGLOLU��).+�LoLQ�X\DUÕ�������������
DWÕP�GDNLNDGÕU� ����� 'RSSOHU� XOWUDVRQ� FLKD]Õ� YH\D� 3LQDUG� IHWDO�
VWHWRVNRS�LOH�).+¶QÕQ�DUDOÕNOÕ�RVN�OWDV\RQX��GR÷XPGDNL�VD÷OÕN-
OÕ�JHEH�NDGÕQODU� LoLQ�|QHULOLU������.RQWUDNVL\RQODUÕQ�\RNOX÷XQGD�
oRN�\DYDú�).+�YH\D�\DYDúODPDQÕQ�NRQWUDNVL\RQGDQ�VRQUD�GD�
GHYDP�HWPHVL� IHWDO�GLVWUHVL�G�ú�QG�U�U��0DWHUQDO�NDOS�KÕ]ÕQÕQ�
KÕ]OÕ�ROPDGÕ÷Õ�GXUXPODUGD��KÕ]OÕ�).+�GD�IHWDO�GLVWUHV�EHOLUWLVL�ROD-
UDN�G�ú�Q�OPHOLGLU� �����).+������YH\D������ LVH��JHEH\H�VRO�
\DQ�SR]LV\RQ�YHULOLU��DUGÕQGDQ�KHNLP�X\DUÕOÕU�YH�NOLQLN�\|QHUJHOHU�
L]OHQLU��).+������LOH�����DUDVÕQGD�GH÷LúL\RUVD��LON�HYUHGH�KHU����
GDNLNDGD�ELU� YH�GR÷XPXQ� LNLQFL� HYUHVLQGH�KHU���GDNLNDGD�ELU�
).+�GH÷HUOHQGLULOPH\H�GHYDP�HGLOLU��������%HOLUWLOHQ�WDQÕPODPD-
ODU��+� �+D\ÕU��(� �(UNHQ��*� �*Ho��'� �'H÷LúNHQ��NXOODQDUDN�
\DYDúODPDODUÕQ�YDUOÕ÷Õ�ND\GHGLOLU��'HVHOHUDV\RQ� LoLQ�X\DUÕ�JHo�
\DYDúODPD��*�¶GÕU������.RQWUDNVL\RQODUÕQ�\RNOX÷XQGD�oRN�\DYDú�
).+�YH\D�\DYDúODPDQÕQ�NRQWUDNVL\RQODUGDQ�VRQUD�GHYDP�HW-
PHVL�IHWDO�GLVWUHV�G�ú�QG�U�U������*Ho�\DYDúODPDODU�YH\D�X]XQ�
V�UHOL� WHN�ELU�\DYDúODPD�YDUVD��JHEH�NDGÕQD�VRO�\DQ�SR]LV\RQ�
YHULOLU��DUGÕQGDQ�X]XQ�ELU�RVN�OWDV\RQ�\DSÕOÕU��KHNLP�X\DUÕOÕU�YH�
NOLQLN�\|QHUJHOHU�L]OHQLU������<DYDúODPD�\RNVD��).+�LON�HYUHGH�

���GDNLND��LNLQFL�HYUHGH���GDNLND�DUD�LOH�KHU�VHIHULQGH�L]OHQPH-
\H�GHYDP�HGLOLU�����

0HPEUDQODUÕQ�GXUXPX��DPQL\RWLN�VÕ]ÕQWÕ�GXUXPX��YDUVD�DPQL-
\RWLN�VÕYÕQÕQ�UHQJL�GH÷HUOHQGLULOLU��³6� �6D÷ODP�]DUODU���%� �=DUODU�
\ÕUWÕOPÕú��EHUUDN�VÕYÕ���0� �=DUODU�\ÕUWÕOPÕú��PHNRQ\XP�OHNHOL�VÕYÕ�
�|QHPVL]��RUWD�YH�NDOÕQ�PHNRQ\XPX�WHPVLO�HWPHN�LoLQ�������YH�
����NXOODQÕOÕU���.� �=DUODU�\ÕUWÕOPÕú��NDQOÕ�VÕYÕ´� LIDGHOHUL� LOH� LOJLOL�
DODQ�LúDUHWOHQLU��0HPEUDQODUÕQ�GXUXPX�LoLQ�X\DUÕ��³0�����NDOÕQ�
PHNRQ\XP��YH��.� �.DQOÕ�VÕYÕGÕU´������.DOÕQ�PHNRQ\XP�YDUOÕ÷Õ��
\DNÕQ� L]OHP�YH�IHW�V�Q�\|QHWLPL� LoLQ�RODVÕ�P�GDKDOH� LKWL\DFÕQÕ�
J|VWHULU������3ODVHQWD�GHNROPDQÕ��SODVHQWD�SUHYLD��YDVD�SUHYLD�
YH\D�XWHUXV� U�SW�U�QGH�NDQOÕ�DPQL\RWLN�VÕYÕ�VÕN�J|U�O�U��.DQOÕ�
VÕYÕ�YH\D�NDOÕQ�PHNRQ\XP�YDUVD��KHNLP�X\DUÕOÕU�YH�NOLQLN�\|QHU-
JHOHU�L]OHQLU��0HPEUDQODU��VD÷ODP�YH\D�\ÕUWÕOPÕúVD�YH�DPQL\RWLN�
VÕYÕ�EHUUDN�LVH��DNVL�EHOLUWLOPHGLNoH�ELU�VRQUDNL�YDMLQDO�PXD\HQH-
GH�DPQL\RWLN�VÕYÕ���VDDW�LoLQGH�GH÷HUOHQGLULOLU�����

*HEH�NDGÕQÕQ�UÕ]DVÕQÕ�DOGÕNWDQ�YH�PDKUHPL\HWL�VD÷ODGÕNWDQ�VRQ-
UD��IHW�V�Q�SR]LV\RQXQX�GH÷HUOHQGLUPHN�LoLQ�DVHSWLN�WHNQLN�NXO-
ODQDUDN�QD]LN�YDMLQDO�PXD\HQH�\DSÕOÕU� �NRQWUDNVL\RQ�VÕUDVÕQGD�
PXD\HQH\H�EDúODQPD]���$\QÕ�DQGD�YDMLQDO�PXD\HQH�JHUHNWLUHQ�
W�P�SDUDPHWUHOHU�GH÷HUOHQGLULOLU��)HW�V�Q�SR]LV\RQX�³$� �2NVL-
SXW�DQWHULRU�NRQXP��3� �2NVLSXW�SRVWHULRU�NRQXP��7� �2NVLSXW�
WUDQVYHUV�NRQXP´�RODUDN�LúDUHWOHQLU��)HWDO�SR]LV\RQGD�X\DUÕ��³3�
 �2NVLSXW� SRVWHULRU� YH�7�  �2NVLSXW� WUDQVYHUV� NRQXPGXU´� �����
øQLúWH��IHWDO�NDID�URWDV\RQ�\DSDU��E|\OHFH�IHWDO�RNVLSXW�DQQH�SHO-
YLVLQGH�|QH�JHOLU��)HWDO�RNVLSXW�WUDQVYHUV�YH\D�SRVWHULRU�SR]LV-
\RQXQXQ�RNVLSXW�DQWHULRU�SR]LV\RQD�G|QPHPHVL�DQRUPDO�IHWDO�
SR]LV\RQ�RODUDN�\|QHWLOPHOLGLU������2NVLSXW�SRVWHULRU�YH\D�2NVL-
SXW�WUDQVYHUV�SR]LV\RQX�WHVSLW�HGLOLUVH��KHNLP�X\DUÕOÕU�YH�NOLQLN�
\|QHUJHOHU� L]OHQLU�� 2NVLSXW� DQWHULRU� SR]LV\RQX� WHúKLV� HGLOLUVH��
DNVL� EHOLUWLOPHGLNoH��� VDDW� VRQUD�ELU� VRQUDNL� YDMLQDO�PXD\HQH�
VÕUDVÕQGD�IHWDO�SR]LV\RQ�\HQLGHQ�GH÷HUOHQGLULOLU�����

'L÷HU�NOLQLN�SDUDPHWUHOHUL�GH÷HUOHQGLUPHN�LoLQ�YDMLQDO�PXD\HQH�
\DSÕOÕUNHQ�NDSXW�VXNVDGHQXP�YDUOÕ÷Õ�GH÷HUOHQGLULOLU��³���\RN��LOH�
������YH\D����´� LúDUHWOHUL� LOH�GHUHFHOHQGLULOLU��.DSXW� VXNVDGH-
QXP�LoLQ�X\DUÕ��³.DSXW� ����´�ROPDVÕGÕU������*HEHQLQ�YH�IHW�V�Q�
VD÷OÕ÷ÕQÕ�L]OHPHN�YH�ROXPVX]�GR÷XP�VRQXoODUÕ�LoLQ�ULVNOHUL�EH-
OLUOHPHN�DPDFÕ\OD�GL÷HU�DQQH�YH�IHWDO�J|]OHPOHUOH�ELUOLNWH�NDSXW�
VXNVDGHQXP�GD�GH÷HUOHQGLULOLU� �����(÷HU�VXQXODQ�NÕVÕP�E�\�N�
NDSXW� VXNVDGHQXPD� VDKLSVH�� EX� �GL÷HU� DQRUPDO� J|]OHPOHUOH�
ELUOLNWH��ELU�WÕNDQÕNOÕN�LúDUHWL�RODELOLU������.DSXW� �����LVH��KHNLP�
X\DUÕOÕU�YH�\HUHO�\|QHUJHOHU�L]OHQLU��.DSXW� ���LOD����LVH��DNVL�EH-
OLUWLOPHGLNoH���VDDW�VRQUD�ELU�VRQUDNL�YDMLQDO�PXD\HQH�VÕUDVÕQGD�
GH÷HUOHQGLUPH�WHNUDUODQÕU�����

'L÷HU� NOLQLNOHU� SDUDPHWUHOHUL� GH÷HUOHQGLUPHN� LoLQ� YDMLQDO�PXD-
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\HQH�\DSÕOÕUNHQ��IHWDO�NDIDWDVÕQÕQ�úHNOL�YH�GR÷XP�VÕUDVÕQGD��VW�
�VWH�ELQHQ� IHWDO� NDID� NHPLNOHULQLQ�GHUHFHVL� �PRXOGLQJ�� GH÷HU-
OHQGLULOLU��³���\RN�� LOH����´��DUDVÕQGD�GHUHFHOHQGLULOLU��³���V�WXU-
ODU�ELUOHúLN�������V�WXUOHU��VW��VWH�ELQGL�DQFDN�D]DOWÕODELOLU�������
�V�WXUOHU�|UW�ú�U�YH�LQGLUJHQHPH]´���0RXOGLQJ�LoLQ�X\DUÕ�����¶GÕU�
�����*HEH�NDGÕQÕQ�YH�IHW�V�Q�VD÷OÕ÷ÕQÕ�L]OHPHN�YH�ROXPVX]�GR-
÷XP�VRQXoODUÕQD�QHGHQ�RODELOHFHN�ULVNOHUL�EHOLUOHPHN�LoLQ�GL÷HU�
PDWHUQDO�IHWDO�J|]OHPOHU�LOH�ELUOLNWH�PRXOGLQJ�GH÷HUOHQGLULOLU������
ho�QF��GHUHFH�PRXOGLQJ��GL÷HU�DQRUPDO�J|]OHPOHU�LOH�ELUOLNWH��
HQJHOOHQPLú�H\OHPL�J|VWHUHELOLU������0RXOGLQJ �����LVH��KHNLP�
X\DUÕOÕU�YH�\HUHO�\|QHUJHOHU�L]OHQLU��0RXOGLQJ� ���LOD����LVH��JH-
QHOOLNOH�QRUPDOOLN�EHOLUWLOHULGLU��HVDV�RODUDN����GR÷XPXQ�VRQUDNL�
DúDPDODUÕQGD�JHOLúLUVH��YH�DNVL�EHOLUWLOPHGLNoH�ELU�VRQUDNL�YDML-
QDO�PXD\HQHGH���VDDW�VRQUD�\HQLGHQ�GH÷HUOHQGLULOLU�

%|O�P����*HEH�NDGÕQÕQ�EDNÕPÕ

��� %|O�P�� JHEH� NDGÕQÕQ� L\LOLN� KDOLQLQ� WXWDUOÕ� YH� DUDOÕNOÕ� RODUDN�
L]OHQPHVL� LOH� NDUDU� YHUPH\L� NROD\ODúWÕUPDN� LoLQGLU��*HEH�NDGÕ-
QÕQ�VD÷OÕ÷Õ�YH�L\LOLN�KDOL��QDEÕ]��NDQ�EDVÕQFÕ��VÕFDNOÕN�YH�LGUDUÕQ�
G�]HQOL� RODUDN� J|]OHPOHQPHVL\OH� 'R÷XP� %DNÕP� 5HKEHULQGH�
L]OHQLU�����

*HEH�NDGÕQÕQ�QDE]Õ�HQ�D]���WDP�GDNLND�ER\XQFD�VD\ÕOÕU�YH�ND\-
GHGLOLU��1DEÕ]�VD\ÕVÕ� LoLQ�X\DUÕ� ³����������DWÕP�GDNLNDGÕU´� �����
*HEH�NDGÕQÕQ�QDE]Õ� \�NVHOL\RUVD��GHKLGUDWDV\RQ�YDUOÕ÷Õ�� D÷UÕ��
Y�FXW�ÕVÕVÕ�DUWÕúÕ��NDQDPD�YH\D�úRN�EHOLUWLVL�RODELOLU������0DWHUQDO�
EUDGLNDUGL�� VSHVL¿N� LODoODUÕQ� NXOODQÕPÕ�� VÕUW�VW��SR]LV\RQ��D÷UÕ��
NDQDPD�YH\D�NDOS�KDVWDOÕ÷Õ�GDKLO�ROPDN��]HUH�RODVÕ�QHGHQL�EH-
OLUOHPHN�LoLQ�ELU�GL]L�PDWHUQDO��YH�IHWDO��GH÷HUOHQGLUPH\L�WHWLNOH-
PHOLGLU��1DEÕ]�����YH\D������DWÕP�GDNLND�LVH��KHNLP�X\DUÕOÕU�YH�
\HUHO�\|QHUJHOHU� L]OHQLU��1DEÕ]�����YH\D�����DWÕP�GDNLND�LVH��
QDEÕ]�KÕ]Õ�KHU���VDDWWH�ELU�GH÷HUOHQGLULOLU�����

*HEH�NDGÕQÕQ�RWXUXU�SR]LV\RQGD�NDQ�EDVÕQFÕ�|Oo�O�U�YH�ND\GH-
GLOLU��6LVWROLN�NDQ�EDVÕQFÕQGD�X\DUÕ�� ³����������PP+J´GLU� �����
*HEH�NDGÕQÕQ� VD÷OÕ÷ÕQÕ� L]OHPHN� YH�ROXPVX]�GR÷XP�VRQXoODUÕ�
LoLQ�ULVNOHUL�EHOLUOHPHN�LoLQ�NDQ�EDVÕQFÕ�GH÷HUOHQGLULOPHOLGLU������
'�ú�N�NDQ�EDVÕQFÕ��KHPRUDMLN�úRN��VHSWLN�úRN��JL]OL�YH\D�DoÕN�
NDQDPD�EHOLUWLVL�RODELOLU������PP+J¶OLN�VLVWROLN�NDQ�EDVÕQFÕ�KL-
SHUWDQVL\RQ�EHOLUWLVL�RODELOLU��WDQÕ\D�XODúPDN�LoLQ�GDKD�ID]OD�GH-
÷HUOHQGLUPH�\DSÕOPDVÕ�JHUHNLU�� �������6LVWROLN�NDQ�EDVÕQFÕ�����
YH\D������LVH�KHNLP�X\DUÕOÕU�YH�\HUHO�\|QHUJHOHU�L]OHQLU��6LVWROLN�
NDQ�EDVÕQFÕ�����YH\D������LVH����VDW�DUD�LOH�GH÷HUOHQGLULOLU�����

'LDVWROLN�NDQ�EDVÕQFÕQGD�X\DUÕ�³���PP+J´GLU������'LDVWROLN�NDQ�
EDVÕQFÕQÕQ� ���� ROPDVÕ�� KLSHUWDQVL\RQ� EHOLUWLVL� RODELOLU� �WDQÕ\D�
XODúPDN�LoLQ�GDKD�LOHUL�GH÷HUOHQGLUPHOHU�JHUHNOLGLU�������'LDVWROLN�
NDQ�EDVÕQFÕ�����LVH��KHNLP�X\DUÕOÕU�YH�\HUHO�\|QHUJHOHU�L]OHQLU��
'LDVWROLN�NDQ�EDVÕQFÕ�����LVH��KHU���VDDWWH�ELU�GH÷HUOHQGLULOLU�����

*HEH�NDGÕQÕQ�DNVLOOHU�Y�FXW�ÕVÕVÕ�|Oo�O�S��VDQWLJUDW�GHUHFH�ROD-
UDN� ND\GHGLOLU�� 9�FXW� ÕVÕVÕQGD�X\DUÕ�� ³��������� ����´� VDQWLJUDW�
GHUHFHGLU������*HEH�NDGÕQÕQ�VD÷OÕ÷ÕQÕ� L]OHPHN�YH�ROXPVX]�GR-
÷XP�VRQXoODUÕ�LoLQ�ULVNOHUL�EHOLUOHPHN�LoLQ��GR÷XP�H\OHPL�ER\XQ-
FD�Y�FXW�ÕVÕVÕ� L]OHQPHOLGLU������9�FXW�ÕVÕVÕ��³������YH\D������´�
LVH��KHNLP�X\DUÕOÕU�YH�\HUHO�\|QHUJHOHU�L]OHQLU��9�FXW�ÕVÕVÕ������LOH�
�����DUDVÕQGD\VD��KHU���VDDWWH�ELU�GH÷HUOHQGLULOLU�����

%LU� UHDNWLI� úHULGL� LOH� JHEH� NDGÕQÕQ� LGUDUGD� SURWHLQ� YH� DVHWRQX�
NRQWURO� HGLOLU�� 3URWHLQ� �3�� YH� DVHWRQ� �$�� RNXPDODUÕ� úX� úHNLOGH�
ND\GHGLOLU�� ³1HJDWLI�� (VHU� HOHPHQW�� ��� ���� ����� ����´�� 8\DUÕ��
³3����$��´�ROPDVÕGÕU��$����YH�3���GDKD�VRQUDNL�WHGDYL\L�\|Q-
OHQGLUHELOLU��DQFDN�ELU�VRQUDNL�LGUDU�oÕNÕúÕQGD�LNLQFL�ELU����GH÷H-
ULQLQ�� VHYL\H� oXEX÷X� LOH� GR÷UXODPD� \DSÕOPDVÕ� X\JXQ� ROXU� �����
3URWHLQ�UL��SUHHNODPSVL�� LGUDU�\ROX�HQIHNVL\RQX��úLGGHWOL�DQHPL�
YH\D�GDKD�|QFH�WHúKLV�HGLOPHPLú�E|EUHN�YH\D�NDOS�KDVWDOÕ÷ÕQÕQ�
ELU�EHOLUWLVL�RODELOLU��.HWRQ�UL��VÕYÕ�DOÕPÕQÕQ�D]DOPDVÕQD�YH\D�DúÕUÕ�
ND\ÕSODUD� �NXVPD�YH\D� LVKDO���X]XQ�V�UHOL�GR÷XPD�YH\D�GDKD�
|QFH� WHúKLV� HGLOPHPLú� GL\DEHWH� ED÷OÕ� GHKLGUDWDV\RQ� EHOLUWLVL�
RODELOLU��3����$���YH\D�GDKD�ID]OD\VD��|Oo�POHU�� WDP�ELU�NOLQLN�
PXD\HQH�ED÷ODPÕQGD�\RUXPODQÕU�YH�KHNLP�X\DUÕOÕU�YH�\HUHO�\|-
QHUJHOHU�L]OHQLU��3��YH�$ �1HJDWLI��HVHU�HOHPHQW�YH\D���LVH��KHU�
�� VDDWWH�ELU� YH\D�GR÷XP�H\OHPL� VÕUDVÕQGD�KHU� LGUDU� oÕNÕúÕQGD�
GH÷HUOHQGLULOLU�����

%|O�P����(\OHP�LOHUOHPHVL

%|O�P� ��� GR÷XPXQ� LOHUOHPH� SDUDPHWUHOHULQLQ� DUDOÕNOÕ� RODUDN�
L]OHQPHVLQH�LOLúNLQ�VLVWHPDWLN�X\JXODPD\Õ�WHúYLN�HWPH\L�DPDo-
ODPDNWDGÕU�� 'R÷XPGDNL� LOHUOHPH�� NRQWUDNVL\RQODUÕQ� VÕNOÕ÷Õ� YH�
V�UHVLQLQ��VHUYLNDO�GLODWDV\RQXQ�YH�IHW�V�Q�EDúÕQÕQ�DúD÷Õ�LQLúL-
QLQ�G�]HQOL�RODUDN�J|]OHPOHQPHVL\OH�'R÷XP�%DNÕP�5HKEHULQH�
ND\GHGLOLU�����

2Q������GDNLNDOÕN�ELU�V�UH�ER\XQFD�XWHUXV�NRQWUDNVL\RQODUÕQÕQ�
VD\ÕVÕ� VD\ÕOÕS� ND\GHGLOLU�� .RQWUDNVL\RQ� VD\ÕVÕQGD� X\DUÕ� VÕQÕUÕ��
³���� !�DGHW�RQ� GDNLND´� NRQWUDNV\RQGXU� ����� .RQWUDNVL\RQODU�
HWNLVL]�LVH��\HWHUVL]�XWHUXV�DNWLYLWHVLQGHQ�ú�SKHOHQLOPHOLGLU������
6�UHNOL� NRQWUDNVL\RQODU�� HQJHOOHQPLú� H\OHPLQ� ELU� LúDUHWLGLU� �����
.RQWUDNVL\RQODU�����GDNLNDGD����YH\D�!��LVH��EDúND�ELU����GD-
NLND�ER\XQFD�NRQWUDNVL\RQODUÕQ�VD\ÕOPDVÕ� LOH�GR÷UXODQÕU��6ÕNOÕN�
GR÷UXODQÕUVD�� KHNLP�X\DUÕOÕU� YH� NOLQLN� \|QHUJHOHU� L]OHQLU��.RQW-
UDNVL\RQODU����GDNLNDGD�����LVH��GR÷XPXQ�LON�HYUHVLQGH�KHU����
GDNLNDGD�ELU�YH� LNLQFL�HYUHVLQGH�HQ�D]����GDNLNDGD�ELU�XWHUXV�
NRQWUDNVL\RQODUÕ�GH÷HUOHQGLULOLU�����

.RQWUDNVL\RQODUÕQ�V�UHVL�VDQL\H�FLQVLQGHQ�GH÷HUOHQGLULOLS�ND\ÕW�
HGLOLU��.RQWUDNVL\RQ�V�UHVLQGH�X\DUÕ�VÕQÕUÕ� ������!��� �VQ�NRQW-
UDNV\RQGXU������.ÕVD�NRQWUDNVL\RQODU�\HWHUVL]�XWHUXV�DNWLYLWHVLQL�
J|VWHUHELOLU�� ��� GDNLND� LoLQGH� EHúWHQ� ID]OD� NRQWUDNVL\RQ� YH\D�
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V�UHNOL�NRQWUDNVL\RQODU��WÕNDQPÕú�GR÷XP�YH\D�KLSHUVWLP�ODV\RQ�
EHOLUWLOHULGLU������.RQWUDNVL\RQODU������YH\D�!���VDQL\H�V�UHUVH��
EDúND�ELU����GDNLND�ER\XQFD�NRQWUDNVL\RQODUÕQ�V�UHVL�GR÷UXOD-
QÕU��6�UH�GR÷UXODQÕUVD��KHNLP�X\DUÕOÕU�YH�\HUHO�NOLQLN�\|QHUJHOHU�
L]OHQLU��.RQWUDNVL\RQODU�����YH\D�����VDQL\H�V�UHUVH��GR÷XPXQ�
LON�HYUHVLQGH�KHU����GDNLNDGD�ELU�YH�LNLQFL�HYUHVLQGH�HQ�D]����
GDNLNDGD�ELU�NRQWUDNVL\RQ�V�UHOHUL�GH÷HUOHQGLULOLU�����

*HEH� NDGÕQÕQ� UÕ]DVÕQÕ� DOGÕNWDQ� YH� PDKUHPL\HWLQL� VD÷ODGÕNWDQ�
VRQUD�QD]LNoH��DVHSWLN�WHNQL÷H�X\JXQ�YDMLQDO�PXD\HQH�\DSÕOÕU��
.RQWUDNVL\RQODU� VÕUDVÕQGD�PXD\HQH\H� EDúODQPD]��$\QÕ� DQGD�
YDMLQDO� PXD\HQH� JHUHNWLUHQ� W�P� SDUDPHWUHOHU� GH÷HUOHQGLULOLU��
'R÷XPXQ�ELULQFL�HYUHVLQGH��KHU�YDMLQDO�PXD\HQH�\DSÕOGÕ÷ÕQGD��
]DPDQD� YH� VHUYLNDO� GLODWDV\RQD�X\DQ� K�FUHGH� ³;´� LúDUHWOHQLU��
øNLQFL�HYUHGH��LWPHQLQ��ÕNÕQPDQÕQ��QH�]DPDQ�EDúODGÕ÷ÕQÕ�EHOLUW-
PHN�LoLQ�³,´�LúDUHWOHQLU��%LULQFL�HYUH�LoLQ�X\DUÕ�GH÷HUOHUL�����

��FP� ����VDDW��VHUYLNDO�GLODWDV\RQ���VDDW�YH\D�GDKD�X]XQ�V�UH�
��FP¶GH�NDOÕU�

��FP� ����VDDW��VHUYLNDO�GLODWDV\RQ���VDDW�YH\D�GDKD�X]XQ�V�UH�
��FP¶GH�NDOÕU�

��FP� ����VDDW��VHUYLNDO�GLODWDV\RQ���VDDW�YH\D�GDKD�X]XQ�V�UH�
��FP¶GH�NDOÕU�

��FP� ������VDDW��VHUYLNDO�GLODWDV\RQ�����VDDW�YH\D�GDKD�X]XQ�
V�UH���FP¶GH�NDOÕU�

��FP� ����VDDW��VHUYLNDO�GLODWDV\RQ���VDDW�YH\D�GDKD�X]XQ�V�UH�
��FP¶GH�NDOÕU�

øNLQFL�HYUH� LoLQ�X\DUÕ�GH÷HUL�� øNLQFL�HYUHQLQ�QXOOLSDU� NDGÕQODUGD�
����PXOWLSDU�NDGÕQODUGD�����VDDW�V�UPHVLGLU������.DQÕWODU��NRPS-
OLNDV\RQODU� LoLQ�ULVN� IDNW|UOHUL�ROPD\DQ�JHEH�NDGÕQODU�DUDVÕQGD�
VHUYLNDO�GLODWDV\RQ�SDWHUQOHULQLQ�GD÷ÕOÕPÕQGD�|QHPOL� IDUNOÕOÕNODU�
ROGX÷XQX� J|VWHUPHNWHGLU�� ELU� oRN� JHEH� NDGÕQÕQ� GR÷XPODUÕQÕQ�
E�\�N� ELU� E|O�P�QGH� VHUYLNV� �� FP�VDDWWHQ� GDKD� \DYDú� LOHU-
OH\HELOPHNWH� YH� \LQH� GH� YDMLQDO� GR÷XP�JHUoHNOHúPHNWHGLU� ����
����0HYFXW�VHUYLNDO�GLODWDV\RQ� LoLQ�JHFLNPH�V�UHVL�YH\D� LNLQFL�
HYUHGH�LOHUOHPH�ROPDGDQ�V�UHQLQ�DúÕOGÕ÷Õ�GXUXPODUGD�X\DUÕ�WH-
WLNOHQLU��øON�HYUHGH��GR÷XP�EHNOHQGL÷L�JLEL�LOHUOHUVH��DNVL�EHOLUWLO-
PHGLNoH�KHU���VDDWWH�ELU�VHUYLNDO�JHQLúOHPH�GH÷HUOHQGLULOLU��%LU�
|QFHNL� GH÷HUOHQGLUPHGHQ��� VDDWWHQ�GDKD�NÕVD�ELU� V�UH� VRQUD�
YDMLQDO�PXD\HQH�\DSDUNHQ��PXD\HQHQLQ�NDUDU�YHUPH�V�UHFLQH�
|QHPOL�ELOJLOHU�NDWDFD÷ÕQGDQ�HPLQ�ROXQPDVÕ�JHUHNLU�����

$EGRPLQDO�SDOSDV\RQOD�IHW�V�Q�LQLúL�GH÷HUOHQGLULOLU��6LP¿]LV�SX-
ELVLQ��]HULQGH�KLVVHGLOHQ�EDúÕQ�NÕVPÕQD�EDNÕOÕU��=DPDQ�YH�LQLú�
VHYL\HVL\OH�HúOHúHQ�K�FUH\H�³2´�LúDUHWOHQLU��+HU�YDMLQDO�PXD\H-
QHGH�ELU�³2´�LúDUHWOHQLU������$EGRPLQDO�SDOSDV\RQOD�IHWDO�LVWDV-
\RQX� WDQÕPODPDN� LoLQ� ³������������������������YH����´� WDQÕPOD-

PDODUÕ�NXOODQÕOPDOÕGÕU��������%X�J|]OHP�LoLQ�KHU�ELU�GXUXPD�J|UH�
GH÷LúHQ�UHIHUDQV�HúLNOHUL�\RNWXU��%LULQFL�HYUHGH��DNVL�EHOLUWLOPH-
GLNoH��YDMLQDO�PXD\HQH�\DSPDGDQ�|QFH�KHU���VDDWWH�ELU�LQLú�GH-
÷HUOHQGLULOLU��øNLQFL�HYUHGH��LQLú�GH÷HUOHQGLUPHVLQLQ�]DPDQODPD-
VÕQD�NDUDU�YHULUNHQ�JHEH�NDGÕQÕQ�GDYUDQÕúÕ��LWPHQLQ��ÕNÕQPDQÕQ��
HWNLQOL÷L��IHW�V�Q�SR]LV\RQX�YH�VD÷OÕ÷Õ�GLNNDWH�DOÕQÕU�����

%|O�P����øODoODU

%|O�P����JHEH�NDGÕQÕQ�RNVLWRVLQ�DOÕS�DOPDGÕ÷ÕQÕ��DOÕ\RUVD�GR]X-
QX�YH�GL÷HU�LODoODUÕQ�YH\D�,9�VÕYÕODUÕQÕQ�X\JXODQÕS�X\JXODQPDGÕ-
÷ÕQÕ�DoÕNOD\DUDN�GR÷XP�VÕUDVÕQGD�NXOODQÕODQ�KHU�W�U�LODFÕQ�WXWDUOÕ�
ELU�úHNLOGH�ND\GHGLOPHVLQL�VD÷ODPD\Õ�DPDoODPDNWDGÕU�����

*HEH�NDGÕQD�RNVLWRVLQ�X\JXODQÕS�X\JXODQPDGÕ÷Õ�GH÷HUOHQGLULOLU��
2NVLWRVLQ�X\JXODQPÕ\RUVD��³+� �+D\ÕU´�RODUDN�ND\GHGLOLU��2NVL-
WRVLQ�X\JXODQÕ\RUVD��RNVLWRVLQ�GR]X�ND\GHGLOLU��ELULP�OLWUH��8�/��
YH�GDPOD�GDNLND��GDPOD�GN����2NVLWRVLQ�NXOODQÕOGÕ÷ÕQGD��KHU����
GDNLNDGD�ELU�X\JXODQDQ�PLNWDUÕ�ND\GHGLOLU�����

*HEH�NDGÕQÕQ�KHUKDQJL�EDúND�ELU�LODo�DOÕS�DOPDGÕ÷Õ�GH÷HUOHQGLUL-
OLU��%DúND�ELU�LODo�X\JXODQPÕ\RUVD��³+� �+D\ÕU´�RODUDN�ND\GHGLOLU��
'R÷XPXQ�DNWLI�ELULQFL�YH\D�LNLQFL�HYUHVL�VÕUDVÕQGD�JHEH�NDGÕQD�
X\JXODQDQ�KHUKDQJL�ELU�HN� LODFÕQ�DGÕ��GR]X�YH�X\JXODPD�\ROX�
ND\GHGLOLU��|UQ�����PJ�SHWLGLQ��,0������

,9� VÕYÕ� X\JXODQPD� GXUXPX� GH÷HUOHQGLULOLU�� 8\JXODQÕ\RUVD� ³( �
(YHW��X\JXODQPÕ\RUVD�+� �+D\ÕU´�LúDUHWOHQLU������'R÷XP�\DSDQ�
W�P�NDGÕQODUD�UXWLQ�,9�VÕYÕ�YHULOPHVL��JHEH�NDGÕQODUÕQ�KDUHNHWOLOL-
÷LQL�D]DOWWÕ÷Õ�YH�JHUHNVL]�\HUH�PDOL\HWOHUL�DUWÕUGÕ÷Õ�LoLQ�|QHULOPH]��
'�ú�N�ULVNOL�JHEH�NDGÕQODU�RUDO�VÕYÕODUÕ�LoPH\H�WHúYLN�HGLOPHOL�YH�
,9�VÕYÕODUÕ�VDGHFH�HQGLNH�LVH�DOPDOÕGÕU������

%|O�P����2UWDN�NDUDU�YHUPH

%|O�P����JHEH�NDGÕQ�YH�UHIDNDWoLVL�LOH�V�UHNOL�LOHWLúLPL�NROD\ODú-
WÕUPD\Õ�YH��]HULQGH�DQODúÕODQ�W�P�GH÷HUOHQGLUPHOHULQ�YH�SODQOD-
UÕQ�WXWDUOÕ�ELU�úHNLOGH�ND\GHGLOPHVLQL�DPDoODU�����

'6g��PDWHUQDO� EDNÕP� VD÷OD\ÕFÕODUÕ� LOH� GR÷XP�\DSDQ� NDGÕQODU�
DUDVÕQGD�EDVLW�YH�N�OW�UHO�RODUDN�X\JXQ�ELU�GLOLQ�NXOODQÕOPDVÕ�GD�
GDKLO�ROPDN��]HUH�HWNLOL�ELU�LOHWLúLPL�|QHUPHNWHGLU��3URVHG�UOHULQ�
YH�DPDoODUÕQÕQ�QHW�DoÕNODPDODUÕ�KHU�JHEH�NDGÕQD��KHU�]DPDQ�
VD÷ODQPDOÕGÕU��)L]LN�PXD\HQH�EXOJXODUÕ�JHEH�NDGÕQD�YH�UHIDNDW-
oLVLQH�DoÕNODQPDOÕ�YH�VRQUDNL�KDUHNHW�WDU]Õ��RUWDN�NDUDU�YHUPH\L�
P�PN�Q�NÕOPDN�LoLQ�QHWOHúWLULOPHOLGLU�����

'H÷HUOHQGLUPH� E|O�P�QGH�� JHQHO� GH÷HUOHQGLUPH\L� YH� GDKD�
|QFH�EHOJHOHQPHPLú�YH�GR÷XP�H\OHPL�L]OHPL�LoLQ�|QHPOL�RODQ�
HN�EXOJXODU�ND\GHGLOLU�����

3ODQODPD�E|O�P�QGH��GH÷HUOHQGLUPH\L�WDNLEHQ�SODQ�ND\GHGLOLU��
gUQH÷LQ�´5XWLQ� L]OHPHQLQ�GHYDPÕ´�� ³WHúKLV� WHVWOHULQLQ�VRQXFX´��
³2NVLWRVLQ�LQI�]\RQX�LOH�GR÷XPXQ�KÕ]ODQGÕUÕOPDVÕ´��³PHPEUDQ-
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ODUÕQ� \DSD\� \ÕUWÕOPDVÕ´�� ³YDNXP� YH\D� IRUVHSV� LOH� GHVWHNOL� GR-
÷XP´��³VH]DU\HQ´��JLEL�SODQODPDODU�ND\ÕW�HGLOLU�����

*HEH�NDGÕQODUÕQ� WDUWÕúPDODUD�NDWÕOPDVÕ�YH�ELOLQoOL�NDUDUODU�YHU-
PHVLQH�L]LQ�YHULOPHVL�JHUHNWL÷L�J|]�|Q�QGH�EXOXQGXUXOXU��*HEH�
NDGÕQÕQ� YH� EHEH÷LQLQ� L\LOL÷LQLQ� NOLQLN� GH÷HUOHQGLUPHVL� KHU� WD-
PDPODQGÕ÷ÕQGD��SD\ODúÕODQ�NDUDUD�GD\DOÕ�RODUDN�SODQ�ND\GHGLOLU�
����

(Q�DOW�NÕVÕPGD�\HU�DODQ�NXWXFXNODUD�SDUWRJUDIÕ�GROGXUDQ�NLúL�ELO-
JLVL��LVLP�VR\�LVLP�EDú�KDUÀHUL��\D]ÕOÕU�

*�QFHO�3DUWRJUDIWD�<DSÕODQ�'H÷LúLNOLNOHU

'6g¶Q�Q� |QFHNL� SDUWRJUDI� WDVDUÕPODUÕ\OD� NDUúÕODúWÕUÕOGÕ÷ÕQGD��
UHYL]H�HGLOPLú�SDUWRJUDI�RODQ�'R÷XP�%DNÕP�5HKEHUL�DúD÷ÕGDNL�
GH÷LúLNOLNOHUL�LoHULU�����

�� gQFHNL�SDUWRJUDI���FP�VHUYLNDO�GLODWDV\RQGDQ�LWLEDUHQ�
EDúOD\DQ�DNWLI�ID]Õ�WDQÕPODU��'R÷XP�%DNÕP�5HKEHULQGH�DNWLI�ID]�
��FP�VHUYLNDO�GLODWDV\RQGDQ�EDúOD\DUDN�WDQÕPODQÕU��$NWLI�GR÷XP�
H\OHPLQLQ�LON�DúDPDVÕQÕQ�EDúODQJÕo�QRNWDVÕ����FP¶OLN�ELU�VHUYLNDO�
GLODWDV\RQGXU��

�� ��FP�VDDW�µX\DUÕ¶�VDWÕUÕ�YH�EXQD�NDUúÕOÕN�JHOHQ�µH\OHP¶�
VDWÕUÕ��GR÷XPXQ�DNWLI�LON�HYUHVL�VÕUDVÕQGD�VHUYLNDO�GLODWDV\RQXQ�
KHU�VDQWLPHWUHVLQGH�NDQÕWD�GD\DOÕ�]DPDQ�VÕQÕUODUÕ�LOH�GH÷LúWLULO-
PLúWLU�

�� gQFHNL�SDUWRJUDIWD�LNLQFL�HYUH�L]OHPL�LOH�LOJLOL�ELU�E|O�P�
\RNNHQ�� 'R÷XP� %DNÕP� 5HKEHULQGH� LNLQFL� HYUHQLQ� GH� L]OHPL�
PHYFXWWXU�

�� gQFHNL� SDUWRJUDIWD� GHVWHNOH\LFL� EDNÕP�P�GDKDOHOHUL-
QLQ�ND\GÕ� \RNNHQ��'R÷XP�%DNÕP�5HKEHULQGH�GR÷XP� UHIDNDW-
oLOL÷L��D÷UÕ\D�P�GDKDOH��D÷Õ]GDQ�VÕYÕ�DOÕPÕ�YH�SR]LV\RQXQ�DoÕN�
ND\GÕ�PHYFXWWXU�

�� gQFHNL� SDUWRJUDIWD� XWHUXV� NRQWUDNVL\RQODUÕQÕQ� J�F���
V�UHVL�YH�VÕNOÕ÷Õ�ND\GHGLOLUNHQ��'R÷XP�%DNÕP�5HKEHULQGH�XWH-
UXV�NRQWUDNVL\RQODUÕQÕQ�V�UHVL�YH�VÕNOÕ÷Õ�ND\GHGLOLU��.OLQLN�RODUDN�
|Oo�OPHVL�YH�VWDQGDUGL]H�HGLOPHVL�]RU�RODQ�XWHUXV�NRQWUDNVL\RQ-
ODUÕQÕQ�J�F��ND\GHGLOPH]�

�� gQFHNL�SDUWRJUDIWD�VHUYLNDO�GLODWDV\RQ�X\DUÕ�YH�H\OHP�
oL]JLOHUL�GÕúÕQGD�KHUKDQJL�ELU�GR÷XP�SDUDPHWUHVLQLQ�EHNOHQHQ�
J|]OHPOHULQGHQ�VDSPDODUD�\DQÕW�YHUPHN�LoLQ�DoÕN�ELU�JHUHNOLOLN�
\RNWXU��'R÷XP�%DNÕP�5HKEHUL�VDSPDODUÕQ�YXUJXODQPDVÕQÕ�YH�
NDUúÕOÕN�JHOHQ�\DQÕWÕQ�GR÷XP�EDNÕP�VD÷OD\ÕFÕ�WDUDIÕQGDQ�ND\GH-
GLOPHVLQL�JHUHNWLULU�

%X�DUDo�� W�P�RUWDPODUGD�WHPHO�RODUDN�NDOLWHOL�YH�NDQÕWD�GD\DOÕ�

NOLQLN�EDNÕP�VD÷ODU�YH�GR÷XP�H\OHPLQLQ� L]OHQPHVLQLQ�RGD÷ÕQÕ��
KHU�JHEH�NDGÕQ�YH�EHEHN�LoLQ�ROXPOX�ELU�GR÷XP�GHQH\LPL�VD÷OD-
\DQ�NOLQLN�ROPD\DQ�X\JXODPDODUÕ�GD�LoLQH�DODUDN�JHQLúOHWLU��'R-
÷XP�%DNÕP�5HKEHUL� LOH�� VD÷OÕN�SHUVRQHOLQLQ� UHIHUDQVODUD�J|UH�
J|]OHPOHULQL� ND\GHGLS� J|]GHQ� JHoLUHUHN� HOHúWLUHO� G�ú�QPHVL��
JHUHNVL]�P�GDKDOHOHUGHQ�NDoÕQPDVÕ�YH�X\DUÕ�LúDUHWOHUL��]HULQ-
GH�KDUHNHW�HWPHVL� WHúYLN�HGLOLU��<HUHO�\|QHUJHOHUL�X\JXODPDODUÕ�
\DQVÕWPDN� LoLQ� ED]Õ� X\DUODPDODUD� LKWL\Do� GX\XODELOLU�� 'R÷XP�
%DNÕP�5HKEHULQLQ�X\JXODQPDVÕ�YH�GR÷XP�EDNÕPÕ�YH�VRQXoODUÕ�
�]HULQGHNL�HWNLVL�KDNNÕQGD��JHEH�NDGÕQODUÕQ�EDNÕP�GHQH\LPOHUL�
GH�GDKLO�ROPDN��]HUH��JHOHFHNWH�\DSÕODFDN�DUDúWÕUPDODUD�LKWL\Do�
YDUGÕU��6D÷OÕN�SHUVRQHOLQLQ�]DPDQÕQÕ�RSWLPL]H�HWPH�DGÕQD�'R-
÷XP�%DNÕP�5HKEHUL�YH�WÕEEL�ND\ÕW�DUDVÕQGD�ND\ÕW�WHNUDUÕ�D]DOWÕO-
PDOÕGÕU��'R÷XP�%DNÕP�5HKEHUL�NXOODQÕFÕODUÕQD�NXOODQÕP�EHFHULVL�
ND]DQGÕUPDN�DPDFÕ\OD�H÷LWLP�YHULOPHVL�VD÷ODQDELOLU�

��� :+2� UHFRPPHQGDWLRQV�� ,QWUDSDUWXP� FDUH� IRU� D� SR-
VLWLYH�FKLOGELUWK�H[SHULHQFH��:RUOG�+HDOWK�2UJDQL]DWLRQ��������
(ULúLP�WDULKL����+D]LUDQ�������$YDLODEOH�IURP���KWWS���ZZZ�ZKR�
LQW�UHSURGXFWLY��

��� ,QWURGXFWLRQ�WR�WKH�:+2�ODERXU�FDUH�JXLGH��(ULúLP�WDUL-
KL�����7HPPX]�������$YDLODEOH�IURP���KWWSV���ZZZ�ZKR�LQW�GRFV�
GHIDXOW�VRXUFH�UHSURGXFWLYH�KHDOWK�PDWHUQDO�KHDOWK�OFJ���GLV-
VHPLQDWLRQV�VOLGHGRF�IRU�ZHE����������Y�����SGI"VIYUVQ -
�G�DI�I�B���

��� :+2�ODERXU�FDUH�JXLGH��XVHU¶V�PDQXDO��(ULúLP�WDULKL��
���7HPPX]�������$YDLODEOH�IURP��KWWSV���ZZZ�ZKR�LQW�SXEOLFDWL-
RQV�L�LWHP����������������

��� :+2��81)3$��81,&()��3UHJQDQF\��FKLOGELUWK��SRVW-
SDUWXP�DQG�QHZERUQ�FDUH��D�JXLGH�

IRU� HVVHQWLDO� SUDFWLFH�� *HQHYD�� :RUOG� +HDOWK� 2UJDQL]DWLRQ��
������(ULúLP�WDULKL�����(\O�O�������$YDLODEOH�IURP��KWWSV���DSSV�
ZKR�LQW�LULV�KDQGOH���������������

��� 0DQDJLQJ�FRPSOLFDWLRQV� LQ�SUHJQDQF\�DQG�FKLOGELUWK��
D�JXLGH� IRU�PLGZLYHV�DQG�GRFWRUV��*HQHYD��:RUOG�+HDOWK�2U-
JDQL]DWLRQ��������(ULúLP� WDULKL�� ���H\O�O� ������$YDLODEOH� IURP��
KWWSV���DSSV�ZKR�LQW�LULV�KDQGOH���������������

��� =KDQJ�-��/DQG\�+-��%UDQFK�':��%XUNPDQ�5��+DEHU-
PDQ�6��*UHJRU\�.'��HW�DO���&RQWHPSRUDU\�SDWWHUQV�RI�VSRQWD-
QHRXV�ODERU�ZLWK�QRUPDO�QHRQDWDO�RXWFRPHV��2EVWHW��*\QHFRO��
����������������±�����

��� +RIPH\U�*-��%HUQLW]�6��%RQHW�0��%XFDJX�0��'DR�%��
'RZQH�6��*DODGDQFL�+��+RPHU�&6(��+XQGOH\�9��/DYHQGHU�7��
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/HY\�%�/LVVDXHU�'��/XPELJDQRQ�3��0F&RQYLOOH�)(��3DWWLQVRQ�5��
4XUHVKL�=��6RX]D�-3��6WDQWRQ�0(��WHQ�+RRSH�%HQGHU�3��9DQQH-
YHO�9��9RJHO�-3��2ODGDSR�27�:+2�QH[W�JHQHUDWLRQ�SDUWRJUDSK��

UHYROXWLRQDU\�VWHSV� WRZDUGV� LQGLYLGXDOLVHG� ODERXU�FDUH��%-2*�
�������������������


