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-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÖS�'HUJLVL

&LOW�����6D\Õ���������ùoLQGHNLOHU���&RQWHQWV

7KH�-RXUQDO�RI�*\QHFRORJ\�2EVWHWULFV�DQG�1HRQDWRORJ\

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH

&KDUDFWHULVWLFV�RI�+HDOWKFDUH�$VVRFLDWHG�,QIHFWLRQV�LQ�D�1HRQDWDO�,QWHQVLYH�&DUH�8QLW
7�UNL\H·GH�%LU�<HQLGRøDQ�<RøXQ�%DNÖP�hQLWHVLQGH�6DøOÖN�+L]PHWOHULQH�%DøOÖ�(QIHNVL\RQODUÖQ�g]HOOLNOHUL
$NDQ�<DPDQ��$VOÕ�0HPLúR÷OX��<DVHPLQ�0DVDO��8OXKDQ�6LOL��$KPHW�6R\VDO��+�O\D�6HOYD�%LOJHQ��9RONDQ�.RUWHQ��(UHQ�g]HN

,V�6$56�&R9���D�ULVN�IDFWRU�IRU�K\SRWHQVLRQ�GXULQJ�VSLQDO�DQHVWKHVLD�IRU�REVWHWULF�SDWLHQWV"
2EVWHWULN�KDVWDODUGD��6$56�&R9���VSLQDO�VRQUDVÖ�KLSRWDQVL\RQ�LoLQ�ULVN�IDNW|U��P�G�U"�
$\JXQ�*�OHU��1DPLN�1HEL�g]FDQ

3HUFHLYHG�6WUHVV��%UHDVWIHHGLQJ�0RWLYDWLRQ�$QG�%UHDVWIHHGLQJ�6XFFHVV�$PRQJ�0RWKHUV�:LWK�1HZERUQ�,QIDQWV·�+RVSLWDOL]DWLRQ�,Q�
7KH�1HRQDWDO�8QLW
%HEHøL�<HQLGRøDQ�hQLWHVLQGH�<DWDQ�$QQHOHULQ�$OJÖODGÖNODUÖ�6WUHV��(P]LUPH�0RWLYDV\RQX�YH�(P]LUPH�%DûDUÖVÖ
$\úH�ùHQHU�7DSODN��<HWHU�ùHQHU

6D\ID������

6D\ID������

6D\ID������

7KH�(IIHFW�RI�(DUO\�1HRQDWDO�6HSVLV�RQ�%URQFKRSXOPRQDU\�'\VSODVLD�LQ�9HU\�/RZ�%LUWK�:HLJKW�,QIDQWV
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%XVH�g]HU�%HNPH]��0HKPHW�%�\�NWLU\DNL�
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3URVSHFWLYH�REVHUYDWLRQDO�VWXG\
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3URVSHNWLI�J|]OHPVHO�oDOÖûPD
'HU\D�%XUNDQNXOX��g]OHP�0RUDORJOX�7HNLQ��6HYJL�.Ro��$\oD�1D]OÕ�%XOXW

3ODVHQWD�3UHYLD�7DQÖOÖ�+DVWDODUGD�3HULSDUWXP�+LVWHUHNWRPLQLQ�'HSUHV\RQ�'�]H\OHULQH�(WNLVL
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*HUHo� YH� <|QWHPOHU�� 7�UNL\H¶GH� �o�QF�� EDVDPDN� ELU� UHIHUDQV� PHUNH]LQGHNL�
6+ø(¶QLQ� |]HOOLNOHULQL� LQFHOHPH\L� DPDoODGÕN�� ���������� \ÕOODUÕ� DUDVÕQGD� <<%8¶\H�
NDEXO�HGLOHQ�W�P�\HQLGR÷DQODU�EX�oDOÕúPD\D�GDKLO�HGLOGL��6+ø(�LOH�LOJLOL�ELOJLOHU�³8OXVDO�
+DVWDQH�(QIHNVL\RQ�*|]HWLP�$÷Õ´�YH�+DVWDOÕN�.RQWURO�YH�gQOHPH�0HUNH]OHUL��&'-
&�¶QLQ�VWDQGDUWODUÕQD�J|UH�WRSODQPÕúWÕU�
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6+ø(¶QLQ�JHQHO�RUDQÕ�YH�\R÷XQOX÷X�VÕUDVÕ\OD��������YH��������LGL��.DQ�GRODúÕPÕ�HQ-
IHNVL\RQODUÕ��6+ø(�µOHULQ�������¶��LGL��(Q�VÕN�L]ROH�HGLOHQ�PLNURRUJDQL]PDODU�NRDJ�OD]�
QHJDWLI�6WDSK\ORFRFFL�YH�.OHEVLHOOD�SQHXPRQLD�LGL��2UWDODPD�PHWLVLOLQ�GLUHQFL�������
(6%/�RUDQÕ������YH�95(�RUDQÕ�����LGL�

6RQXoODU��%X�oDOÕúPD��6+ø(�µQLQ�<<%8¶GH�KDOD�FLGGL�ELU�VRUXQ�WHúNLO�HWWL÷LQL�EHOLUOH-
PLúWLU��6D÷OÕN�EDNÕPÕ\OD�LOLúNLOL�SDWRMHQOHU�KDNNÕQGD�]DPDQÕQGD�YH�GR÷UX�HSLGHPL\R-
ORMLN�ELOJLOHULQ�PHYFXGL\HWL��HQIHNVL\RQ�NRQWURO��YH�X\JXQ�DPSLULN�DQWLEL\RWLN�VHoLPL�
LoLQ�JHUHNOLGLU�
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\HQLGR÷DQ�

ABSTRACT

,QWURGXFWLRQ��+&$,�LV�RQH�RI�WKH�ULVNV�ZKLFK�LQFUHDVH�QHRQDWDO�PRUWDOLW\��PRUELGLW\��
DQG�KHDOWK�FDUH�FRVW�LQ�1,&8V��$V�WKH�FKDUDFWHULVWLFV�RI�+&$,V�YDU\�FRQVLGHUDEO\�LQ�
GLIIHUHQW�UHJLRQV�DQG�RYHU�WLPH��FRQWLQXDO�+&$,�VXUYHLOODQFH�LV�LPSRUWDQW�WR�GHWHUPLQH�
+&$,�UDWHV�DQG�KHDOWKFDUH�DVVRFLDWHG�SDWKRJHQV�IRU�LQIHFWLRQ�FRQWURO��

0DWHULDO�DQG�0HWKRGV��:H�DLPHG�WR�DQDO\]H�WKH�FKDUDFWHULVWLFV�RI�+&$,�LQ�D�WHUWLDU\�
UHIHUULQJ�FHQWHU� LQ�7XUNH\��$OO�QHZERUQV�DGPLWWHG�WR�WKH�1,&8�EHWZHHQ�����������
ZHUH�LQFOXGHG�LQ�WKLV�VWXG\��+&$,�UHODWHG�LQIRUPDWLRQ�KDV�EHHQ�FROOHFWHG�DFFRUGLQJ�WR�
WKH�³1DWLRQDO�+RVSLWDO�,QIHFWLRQ�6XUYHLOODQFH�1HWZRUN´�DQG�WKH�GH¿QLWLRQV�RI�&HQWHUV�
IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��

5HVXOWV��7KH�WRWDO�QXPEHU�RI�LQSDWLHQWV�ZDV�������2XW�RI�WKHP������KDYH�GHYHORSHG�
+&$,��7KH�RYHUDOO� UDWH�DQG�GHQVLW\�RI�+&$,�ZHUH�������DQG��������UHVSHFWLYHO\��
%ORRGVWUHDP� LQIHFWLRQV�ZHUH�������RI�+&$,V��7KH�PRVW� IUHTXHQWO\� LVRODWHG�RUJD-
QLVPV�ZHUH�FRDJXODVH�QHJDWLYH�6WDSK\ORFRFFL�DQG�.OHEVLHOOD�SQHXPRQLDH��2YHUDOO�
PHWKLFLOOLQ�UHVLVWDQFH�ZDV������(6%/�UDWH�ZDV������DQG�95(�UDWH�ZDV������

&RQFOXVLRQV��7KLV�VWXG\�GHWHUPLQHG�WKDW�+&$,�VWLOO�SUHVHQWV�D�VHULRXV�SUREOHP�LQ�
1,&8��7KH�DYDLODELOLW\�RI�WLPHO\�DQG�DFFXUDWH�HSLGHPLRORJLFDO�LQIRUPDWLRQ�RQ�KHDOW-
KFDUH�DVVRFLDWHG�SDWKRJHQV� LV�QHFHVVDU\� IRU� LQIHFWLRQ�FRQWURO�DQG�WKH�DSSURSULDWH�
VHOHFWLRQ�RI�HPSLULF�DQWLELRWLFV�

.H\ZRUGV��1HRQDWDO�,QWHQVLYH�&DUH��+HDOWKFDUH�DVVRFLDWHG�LQIHFWLRQ��QHRQDWH�
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7KH�PHGLFDO�DQG�WHFKQLFDO�DGYDQFHV�LQ�QHRQDWRORJ\�KDYH�LP-
SURYHG�WKH�VXUYLYDO�RI�SUHWHUP�LQIDQWV�ZLWK�H[WUHPHO\�ORZ�ELUWK�
ZHLJKW��(/%:��DORQJ�ZLWK�VRPH�SRVVLEOH�ULVNV��2QH�RI�WKLV�ULVNV�
LVKHDOWKFDUH�DVVRFLDWHG�LQIHFWLRQV��+&$,���7KHVH�LQIHFWLRQV�FD-
XVH�D�VLJQL¿FDQW�LQFUHDVH�LQ�QHRQDWDO�PRUWDOLW\��PRUELGLW\��KRV-
SLWDOL]DWLRQ�GD\V��DQG�KHDOWK�FDUH�FRVWV�LQ�LQWHQVLYH�FDUH�XQLWV�
�,&8V������

+HDOWKFDUH�DVVRFLDWHG�LQIHFWLRQV�LV� ORFDOL]HG�RU�V\VWHPLF�FRQ-
GLWLRQ�UHVXOWLQJ�IURP�DQ�DGYHUVH�UHDFWLRQ�WR�WKH�SUHVHQFH�RI�DQ�
LQIHFWLRXV�DJHQW�V��RU� LWV� WR[LQ�V�� WKDW�ZDV�QRW�SUHVHQW�RQ�DG-
PLVVLRQ�WR�WKH�DFXWH�FDUH�IDFLOLW\��,W�LV�NQRZQ�DV�QRVRFRPLDO�RU�
KRVSLWDO�DFTXLUHG�LQIHFWLRQ�DQG�LV�REVHUYHG�DIWHU�WKH�DGPLWWDQFH�
RI� WKH�SDWLHQWV�ZLWK�QR�SULRU� LQIHFWLRQ������+HDOWKFDUH�DVVRFLD-
WHG�LQIHFWLRQV�LQ�WHUPV�RI�WKH�NH\�WHUP�³,&8�DFTXLUHG�LQIHFWLRQ´�
LV� GH¿QHG�DV�DQ� LQIHFWLRQ�RFFXUULQJ� ODWHU� WKDQ����KRXUV� DIWHU�
DGPLVVLRQ�WR�DQ�,&8��ZKHUHDV�&'&�1+61�UHTXLUHV�WKDW�WKHUH�
LV�QR�HYLGHQFH�WKDW�WKH�LQIHFWLRQ�ZDV�SUHVHQW�RU� LQFXEDWLQJ�DW�
WKH� WLPH�RI�DGPLVVLRQ� WR� WKH� ,&8��ZLWKRXW� WLPH� UHVWULFWLRQ� �����
$OWKRXJK�WKLV�GLIIHUHQFH��LW�KDV�EHHQ�UHSRUWHG�DQ�H[FHOOHQW�FRQ-
FRUGDQFH�EHWZHHQ�86�DQG�(XURSHDQ�GH¿QLWLRQV�RI�+&$,V�DV�
PHDQV�RI�SQHXPRQLD�DQG�EORRGVWUHDP�LQIHFWLRQ�����

,Q�QHRQDWDO� LQWHQVLYH�FDUH�XQLWV� �1,&8V���+&$,� UDWH�YDULHV� LQ�
WKH�UDQJH�RI��������SHU�����SDWLHQWV�GHSHQGLQJ�RQ�HQYLURQPHQ-
WDO� IDFWRUV�DQG�GLIIHUHQFHV� LQ�FOLQLFDO�SUDFWLFH� �������6LQFH� WKH�
LQFLGHQFH�GHQVLW\�LV�WKH�PRVW�FRQYHQLHQW�ZD\�WR�FRUUHFW�IRU�WLPH�
�������ZKHQ� UHSRUWHG�DV� LQFLGHQFH�GHQVLW\�� WKH�+&$,� UDWH�SHU�
�����KRVSLWDO�GD\V�LQ�1,&8V�YDULHV�IURP�����WR�������DV�JLYLQJ�
WKH�UDWHV�RI�+&$,�IURP�����WR������SHU�SDWLHQW��������

7KH�IUHTXHQF\�RI�+&$,�GHSHQGV�RQ�WKH�ELUWK�ZHLJKW��JHVWDWLRQDO�
DJH��DQG�KHDOWK�FDUH�IDFLOLWLHV��1HRQDWDO�LQIHFWLRQV�LQ�ORZ��DQG�
PLGGOH�LQFRPH�FRXQWULHV�DUH�KLJKHU� WKDQ� WKDW� REVHUYHG� LQ� LQ-
GXVWULDOL]HG�FRXQWULHV��7XUNH\� LV�D�GHYHORSLQJ��PLGGOH�LQFRPH�
FRXQWU\��DQG�D�ZLGH�UDQJH�RI�+&$,�UDWHV�����������SHU�����SD-
WLHQWV��DQG�+&$,�LQFLGHQFH�GHQVLW\�����������SHU�SDWLHQW�GD\V��
KDYH� EHHQ� UHSRUWHG� LQ� QHRQDWHV� ��������� 7KH�PRVW� FRPPRQ�
W\SHV�RI�+&$,V�ZHUH�UHSRUWHG�DV�EORRGVWUHDP�LQIHFWLRQV��ORZHU�
UHVSLUDWRU\� WUDFW� LQIHFWLRQV��DQG�XULQDU\� WUDFW� LQIHFWLRQV� UHVSH-
FWLYHO\� ����������� &RDJXODVH�QHJDWLYH� 6WDSK\ORFRFFL� �&R16��
LV� WKH�PRVW�SUHYDOHQW�SDWKRJHQ�DPRQJ�WKH�DJHQWV�WKDW�FDXVH�
+&$,�����ZKLOH�JUDP�QHJDWLYH�URGV�DUH�PDMRU�SDWKRJHQV�LQ�GH-
YHORSLQJ�FRXQWULHV����������

7KH�FKDUDFWHULVWLFV�RI�+&$,V�YDU\�FRQVLGHUDEO\�LQ�GLIIHUHQW�UH-

JLRQV��RYHU�WLPH�DQG�UHIHUULQJ�WR�WKH�KRVSLWDOV��7KH�DYDLODELOLW\�
RI�WLPHO\�DQG�DFFXUDWH�HSLGHPLRORJLFDO�LQIRUPDWLRQ�RQ�KHDOWKFD-
UH�DVVRFLDWHG�SDWKRJHQV� LV�HVVHQWLDO� IRU� LQIHFWLRQ�FRQWURO�DQG�
WKH�DSSURSULDWH�VHOHFWLRQ�RI�HPSLULF�DQWLELRWLFV���������

,Q�WKLV�VWXG\��ZH�DLPHG�WR�DQDO\]H�WKH�FKDUDFWHULVWLFV�RI�+&$,V�
LQFOXGLQJ� WKH� FOLQLFDO� IHDWXUHV�� SDWKRJHQ� GLVWULEXWLRQ�� DQG� DQ-
WLPLFURELDO�VXVFHSWLELOLW\�LQ�D�WHUWLDU\�UHIHUUDO�FHQWHU�LQ�7XUNH\�

7KLV�GHVFULSWLYH�VWXG\�ZDV�FRQGXFWHG�E\�DFWLYH�VHDUFK�RI�LQIH-
FWLRQ� UHFRUGV�DPRQJ�QHZERUQV� LQ� WKH�1,&8�RI�0DUPDUD�8QL-
YHUVLW\�+RVSLWDO�ZLWK�����EHGV������SHGLDWULF�EHGV��GXULQJ�WKH�
SHULRG���-DQXDU\����������'HFHPEHU�������7KH�QHRQDWDO� LQ-
WHQVLYH�FDUH�XQLW�ZLWK����EHGV�KDV�DQ�RFFXSDQF\�UDWH�RI������
DQG�RIIHUV�FDUH�WR�FULWLFDOO\�LOO�QHZERUQV��H[WUHPHO\�ORZ�ELUWK�ZH-
LJKW�SUHPDWXUH�LQIDQWV��QHRQDWHV�UHTXLULQJ�SUH�RU�SRVWRSHUDWLYH�
PDQDJHPHQW��DQG� WKRVH�ZKR�KDYH�FRQJHQLWDO�DQRPDOLHV� WKDW�
UHTXLUH�FORVH�REVHUYDWLRQ�RU�LQWHUYHQWLRQ��7KH�QXUVH�EDE\�UDWLR�
KDV�EHHQ�����LQ�WKH�VWXG\�SHULRG��

+&$,�UHODWHG�LQIRUPDWLRQ�KDV�EHHQ�FROOHFWHG�SURVSHFWLYHO\�DF-
FRUGLQJ�WR�WKH�³1DWLRQDO�+RVSLWDO�,QIHFWLRQ�6XUYHLOODQFH�1HWZRUN�
³8+(6$´�RI�7KH�7XUNLVK�0LQLVWU\�RI�+HDOWK��+&$,�ZDV�GH¿QHG�
XVLQJ�WKH�FULWHULD�RI�WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UH-
YHQWLRQ��&'&�������IRU�FKLOGUHQ����\HDU�RI�DJH������7KH�+&$,V�
ZHUH� DQDO\]HG� DFFRUGLQJ� WR� WKH� ELUWK� ZHLJKW� RI� WKH� EDELHV��
*URXS���LQFOXGHG�LQIDQWV�ZLWK�D�ELUWK�ZHLJKW�RI�����J�DQG�EHORZ��
*URXS���EHWZHHQ����������J��*URXS�������������J��*URXS���
���������J�DQG�*URXS��� LQFOXGHG� LQIDQWV�ZLWK�D�ELUWK�ZHLJKW�
RI��!�����J��

7RWDO�QXPEHU�RI�LQSDWLHQWV��QXPEHU�RI�GD\V�LQ�WKH�KRVSLWDO�SHU�
SDWLHQW��QXPEHU�RI�GD\V�RQ� WKH�YHQWLODWRU��QXPEHU�RI�FDWKHWHU�
GD\V��DQG�GHYLFH�XWLOL]DWLRQ��'8��UDWLR�SHU�W\SH�RI�GHYLFH�ZHUH�
UHFRUGHG��'8�UDWLRV�ZHUH�FDOFXODWHG�E\�GLYLGLQJ�WKH�WRWDO�QXP-
EHU�RI�GHYLFH�GD\V�E\�WKH�WRWDO�QXPEHU�RI�SDWLHQW�GD\V������

7KH�H[WUD�OHQJWK�RI�VWD\�ZDV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�OHQJWK�
RI�VWD\�RI�SDWLHQWV�ZLWK�+&$,�DQG�WKH�OHQJWK�RI�VWD\�RI�SDWLHQWV�
KRVSLWDOL]HG�LQ�WKH�1,&8�GXULQJ�WKDW�SHULRG�ZKR�GLG�QRW�DFTXLUH�
D� GHYLFH� DVVRFLDWHG� �'$��+&$,� ������&UXGH� H[FHVV�PRUWDOLW\�
LQ�WKH�1,&8�KDV�GH¿QHG�DV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�FUXGH�
RYHUDOO�FDVH�IDWDOLW\� UDWH�RI�SDWLHQWV�ZLWK�DQ�+&$,�DQG� WKDW�RI�
SDWLHQWV�DGPLWWHG�ZLWKRXW�DQ�+&$,�DQG�ZKR�GLG�QRW�DFTXLUH�D�
+&$,�LQ�WKH�1,&8�GXULQJ�WKH�VDPH�SHULRG������

7KH� IUHTXHQF\� DQG� FDXVHV� RI� +&$,V�� DQWLELRWLF� VHQVLWLYLWLHV��

INTRODUCTION

MATERIALS AND METHODS
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RESULTS

DQG�UHVLVWDQFH�SDWWHUQV�DPRQJ� WKH�1,&8�SDWLHQWV�KDYH�EHHQ�
UHFRUGHG��$OO� LQIRUPDWLRQ�ZDV�UHFRUGHG�E\�D�FHUWL¿HG�LQIHFWLRQ�
FRQWURO� QXUVH� DIWHU� FOLQLFDO� ¿QGLQJV� DQG� FXOWXUH� UHVXOWV� KDYH�
EHHQ�GLVFXVVHG�ZLWK� WKH�FRQVXOWDQW�QHRQDWRORJLVW�DQG� LQIHFWL-
RXV�GLVHDVH�VSHFLDOLVW�

7KH� VWXG\�SHUPLVVLRQ�ZDV�REWDLQHG� IURP�0DUPDUD�XQLYHUVLW\�
HWKLFDO�FRPPLWWHH��¿OH�QXPEHU���������������

'DWD�ZHUH�DQDO\]HG�ZLWK�GHVFULSWLYH�VWDWLVWLFV��7KH�UDWHV�ZHUH�
FDOFXODWHG� XVLQJ� RYHUDOO� +&$,� UDWH�� LQFLGHQFH� GHQVLW\�� GHYL-
FH�VSHFL¿F�LQIHFWLRQ�UDWHV�

7KLV�GHVFULSWLYH�VWXG\�ZDV�FRQGXFWHG�E\�DFWLYH�VHDUFK�RI�LQIH-
FWLRQ� UHFRUGV�DPRQJ�QHZERUQV� LQ� WKH�1,&8�RI�0DUPDUD�8QL-
YHUVLW\�+RVSLWDO�ZLWK�����EHGV������SHGLDWULF�EHGV��GXULQJ�WKH�
SHULRG���-DQXDU\����������'HFHPEHU�������7KH�QHRQDWDO� LQ-
WHQVLYH�FDUH�XQLW�ZLWK����EHGV�KDV�DQ�RFFXSDQF\�UDWH�RI������
DQG�RIIHUV�FDUH�WR�FULWLFDOO\�LOO�QHZERUQV��H[WUHPHO\�ORZ�ELUWK�ZH-
LJKW�SUHPDWXUH�LQIDQWV��QHRQDWHV�UHTXLULQJ�SUH�RU�SRVWRSHUDWLYH�
PDQDJHPHQW��DQG� WKRVH�ZKR�KDYH�FRQJHQLWDO�DQRPDOLHV� WKDW�
UHTXLUH�FORVH�REVHUYDWLRQ�RU�LQWHUYHQWLRQ��7KH�QXUVH�EDE\�UDWLR�
KDV�EHHQ�����LQ�WKH�VWXG\�SHULRG��

+&$,�UHODWHG�LQIRUPDWLRQ�KDV�EHHQ�FROOHFWHG�SURVSHFWLYHO\�DF-
FRUGLQJ�WR�WKH�³1DWLRQDO�+RVSLWDO�,QIHFWLRQ�6XUYHLOODQFH�1HWZRUN�
³8+(6$´�RI�7KH�7XUNLVK�0LQLVWU\�RI�+HDOWK��+&$,�ZDV�GH¿QHG�
XVLQJ�WKH�FULWHULD�RI�WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UH-
YHQWLRQ��&'&�������IRU�FKLOGUHQ����\HDU�RI�DJH������7KH�+&$,V�
ZHUH� DQDO\]HG� DFFRUGLQJ� WR� WKH� ELUWK� ZHLJKW� RI� WKH� EDELHV��
*URXS���LQFOXGHG�LQIDQWV�ZLWK�D�ELUWK�ZHLJKW�RI�����J�DQG�EHORZ��

*URXS���EHWZHHQ����������J��*URXS�������������J��*URXS���
���������J�DQG�*URXS��� LQFOXGHG� LQIDQWV�ZLWK�D�ELUWK�ZHLJKW�
RI��!�����J��

7RWDO�QXPEHU�RI�LQSDWLHQWV��QXPEHU�RI�GD\V�LQ�WKH�KRVSLWDO�SHU�
SDWLHQW��QXPEHU�RI�GD\V�RQ� WKH�YHQWLODWRU��QXPEHU�RI�FDWKHWHU�
GD\V��DQG�GHYLFH�XWLOL]DWLRQ��'8��UDWLR�SHU�W\SH�RI�GHYLFH�ZHUH�
UHFRUGHG��'8�UDWLRV�ZHUH�FDOFXODWHG�E\�GLYLGLQJ�WKH�WRWDO�QXP-
EHU�RI�GHYLFH�GD\V�E\�WKH�WRWDO�QXPEHU�RI�SDWLHQW�GD\V������

7KH�H[WUD�OHQJWK�RI�VWD\�ZDV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�OHQJWK�
RI�VWD\�RI�SDWLHQWV�ZLWK�+&$,�DQG�WKH�OHQJWK�RI�VWD\�RI�SDWLHQWV�
KRVSLWDOL]HG�LQ�WKH�1,&8�GXULQJ�WKDW�SHULRG�ZKR�GLG�QRW�DFTXLUH�
D� GHYLFH� DVVRFLDWHG� �'$��+&$,� ������&UXGH� H[FHVV�PRUWDOLW\�
LQ�WKH�1,&8�KDV�GH¿QHG�DV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�FUXGH�
RYHUDOO�FDVH�IDWDOLW\� UDWH�RI�SDWLHQWV�ZLWK�DQ�+&$,�DQG� WKDW�RI�
SDWLHQWV�DGPLWWHG�ZLWKRXW�DQ�+&$,�DQG�ZKR�GLG�QRW�DFTXLUH�D�
+&$,�LQ�WKH�1,&8�GXULQJ�WKH�VDPH�SHULRG������

7KH� IUHTXHQF\� DQG� FDXVHV� RI� +&$,V�� DQWLELRWLF� VHQVLWLYLWLHV��
DQG�UHVLVWDQFH�SDWWHUQV�DPRQJ� WKH�1,&8�SDWLHQWV�KDYH�EHHQ�
UHFRUGHG��$OO� LQIRUPDWLRQ�ZDV�UHFRUGHG�E\�D�FHUWL¿HG�LQIHFWLRQ�
FRQWURO� QXUVH� DIWHU� FOLQLFDO� ¿QGLQJV� DQG� FXOWXUH� UHVXOWV� KDYH�
EHHQ�GLVFXVVHG�ZLWK� WKH�FRQVXOWDQW�QHRQDWRORJLVW�DQG� LQIHFWL-
RXV�GLVHDVH�VSHFLDOLVW�

7KH� VWXG\�SHUPLVVLRQ�ZDV�REWDLQHG� IURP�0DUPDUD�XQLYHUVLW\�
HWKLFDO�FRPPLWWHH��¿OH�QXPEHU���������������

'DWD�ZHUH�DQDO\]HG�ZLWK�GHVFULSWLYH�VWDWLVWLFV��7KH�UDWHV�ZHUH�
FDOFXODWHG� XVLQJ� RYHUDOO� +&$,� UDWH�� LQFLGHQFH� GHQVLW\�� GHYL-
FH�VSHFL¿F�LQIHFWLRQ�UDWHV�

Table 1. 'LVWULEXWLRQ�RI�SDWLHQWV�ZLWK�KHDOWKFDUH�DVVRFLDWHG�LQIHFWLRQ�EDVHG�RQ�ELUWK�ZHLJKW�

+&$,��+HDOWKFDUH�DVVRF൴DWHG�൴QIHFW൴RQ�

2YHUDOO�PRUWDOLW\�UDWH��GHDWKV�SHU�SDWLHQW�DW�ULVN��ZDV����������������LQ�WKLV�SHULRG�DQG�WKH�UDWH�RI�GHDWKV�LQ�SDWLHQWV�ZLWK�+&$,�
�WKH�UDWH�RI�IDWDOLW\�RI�+&$,��ZDV����������������:H�FDOFXODWHG�WKH�FUXGH�H[FHVV�PRUWDOLW\�RI�+&$,�DV����������������7KH�WRWDO�
OHQJWK�RI�VWD\�RI�����SDWLHQWV�ZLWK�+&$,�ZDV������GD\V�ZKLOH�WKH�WRWDO�OHQJWK�RI�VWD\�RI�����SDWLHQWV�ZLWKRXW�+&$,�ZDV������GD\V��

7KH� FHQWUDO� OLQH�DVVRFLDWHG� EORRGVWUHDP� LQIHFWLRQ� �&/$%6,�� UDWH�ZDV� ���� SHU� ����� FDWKHWHU� GD\V�ZKLOH� YHQWLODWRU�DVVRFLDWHG�

%൴UWK�ZH൴JKW��J�
1XPEHU�RI�൴Q-

SDW൴HQWV�

1XPEHU�RI�SD-

W൴HQW�GD\V

1XPEHU�RI�൴QIH-

FW൴RQV

1R��RI�+&$,�SHU������

SDW൴HQW�GD\V
<750 36 1636 59 ����

751-1000 29 1479 47 ����
1001-1500 74 2599 76 ����
1501-2500 224 ���� 71 ����

>2500 729 ���� 63 ����
Total 1092 ����� 316 ����
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SQHXPRQLD��9$3��UDWH�ZDV������SHU������YHQWLODWRU�GD\V�DQG�FDWKHWHU�DVVRFLDWHG�XULQDU\�WUDFW�LQIHFWLRQ��&$87,��UDWH�ZDV�����SHU�
�����FDWKHWHU�GD\V��7KH�SDWLHQWV�DFTXLUHG�D�WRWDO�RI����'$�+&$,V��JLYLQJ�DQ�RYHUDOO�UDWH�RI������RU������'$�+&$,V�SHU������
,&8�GD\V�RU�����'$�+&$,V������GHYLFH�GD\V��7KH�UDWLRV�RI�FHQWUDO�OLQH�XVH��YHQWLODWRU�XVH��DQG�XULQDU\�FDWKHWHU�XVH�ZHUH�������
�����������UHVSHFWLYHO\�

7KH�GLVWULEXWLRQ�RI�WKH�W\SH�RI�+&$,�ZDV�VKRZQ�LQ�7DEOH����2I�WKH�WRWDO�QXPEHU�RI�+&$,V��������������ZHUH�EORRGVWUHDP�LQIHFWLRQV�
�%6,V��ZLWK�+&$,�UDWH�RI��������6HYHQW\�VL[�������RI�WKH�EORRGVWUHDP�LQIHFWLRQV�ZHUH�GLDJQRVHG�FOLQLFDOO\�EHFDXVH�QR�JURZWK�
ZDV�GHWHFWHG�LQ�WKH�FXOWXUH�

Table 2. 7KH�GLVWULEXWLRQ�RI�KHDOWKFDUH�DVVRFLDWHG�LQIHFWLRQV�

7\SH�RI�+&$,
1XPEHU�RI�൴QIHFW൴RQV�

���

7KH�QXPEHU�RI�WKH�+&$,�SHU������

SDW൴HQW�GD\V

BSI ����������� ���

�&XOWXUH�SURYHQ�VHSV৻V

-CLABSI

�&O৻Q৻FDOO\�VXVSHFWHG�VHSV৻V

36 (11.4%)

3 (0.9%)

76(24%)

����SHU������FDWKHWHU�GD\V

����SHU������SDW৻HQW�GD\V
3QHXPRQ൴D ���������� ���

- VAP 33 (10.4�) �����SHU������YHQW৻ODWRU�GD\V
Eye, Eye, Ear, Nose, Throat or 

0RXWK�,QIHFW൴RQV
����������� ���

8U൴QDU\�7UDFW�,QIHFW൴RQ ���������� ���
- CAUTI 3 (0.9%) ����SHU������FDWKHWHU�GD\V

*DVWUR൴QWHVW൴QDO�7UDFW�,QIHFW൴RQ ���������� ���
- NEC 14 (4.4%) ����SHU������SDW৻HQW�GD\V

6N൴Q�	�6RIW�7൴VVXH�,QIHFW൴RQ ��������� ���
&HQWUDO�1HUYRXV�6\VWHP�,QIHFW൴RQ ��������� ���
6XUJ൴FDO�6൴WH�,QIHFW൴RQ �������� ����
&DUG൴RYDVFXODU�,QIHFW൴RQ �������� ����
727$/ ��� ����

%6,��%ORRG�6WUHDP� ,QIHFW൴RQ��&$87,��&DWKHWHU�DVVRF൴DWHG�XU൴QDU\� WUDFW� ൴QIHFW൴RQ��&/$%6,��&HQWUDO� O൴QH�DVVRF൴DWHG�EORRGVWUHDP� ൴QIHFW൴RQ��

2QH�KXQGUHG� WZHQW\�VHYHQ�PLFURRUJDQLVPV�ZHUH� LVRODWHG� IURP����� LQIHFWLRQV� LQ�����SDWLHQWV��7KH�VRXUFHV�RI� WKH�SDWKRJHQV�
ZHUH�EORRGVWUHDP�LQIHFWLRQV����������XULQDU\�WUDFW�LQIHFWLRQV��87,V�����������FRQMXQFWLYLWLV�DQG�XSSHU�UHVSLUDWRU\�WUDFW�LQIHFWLRQV�
�857,V�����������SQHXPRQLD�FDVHV����������JDVWURLQWHVWLQDO�LQIHFWLRQV���������VNLQ�DQG�FRQQHFWLYH�WLVVXH�LQIHFWLRQV��������DQG�
FHQWUDO�QHUYRXV�V\VWHP�LQIHFWLRQV���������7DEOH���VKRZV�WKH�GLVWULEXWLRQ�RI�WKH�SDWKRJHQV�LVRODWHG�IURP�+&$,��7KH�PRVW�FRP-
PRQ�PLFURRUJDQLVPV�ZHUH�&R16�DFFRXQWLQJ�IRU�����������������.OHEVLHOOD�SQHXPRQLDH�����������������(VFKHULFKLD�FROL������
���������LQÀXHQ]D�YLUXV����������������DQG�$FLQHWREDFWHU�EDXPDQQLL��������������
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+&$,��+HDOWKFDUH�DVVRF൴DWHG�൴QIHFW൴RQ��1(&��1HFURW൴]൴QJ�HQWHURFRO൴W൴V��9$3��9HQW൴ODWRU\�$VVRF൴DWHG�3QHXPRQ൴D�

Table 3. ,VRODWHG�PLFURRUJDQLVPV�LQ�KHDOWKFDUH�DVVRFLDWHG�LQIHFWLRQV�

:KHQ�WKH�DQWLELRWLF�UHVLVWDQFH�RI�WKH�PLFURRUJDQLVPV�LQ�WKLV�VWXG\�LV�DQDO\]HG��PHWKLFLOOLQ�UHVLVWDQFH�ZDV�GHWHFWHG�LQ��������RI�
6WDSK\ORFRFFXV�DXUHXV�VWUDLQV��056$���������DQG�����RI�FRDJXODVH�QHJDWLYH�6WDSK\ORFRFFL����������2YHUDOO�PHWKLFLOOLQ�UHVLVWDQFH�
ZDV������2I�����RI�.OHEVLHOOD�SQHXPRQLDH�LVRODWHV�ZHUH�H[WHQGHG�VSHFWUXP�ȕ�ODFWDPDVH��(6%/��SURGXFHUV����������ZKHUHDV�
�������RI�.OHEVLHOOD�R[\WRFD�LVRODWHV�SURGXFHG�(6%/�������2I�(VFKHULFKLD�FROL������ZHUH�(6%/�SURGXFHUV��������$OO�(QWHURFRF-

0൴FURRUJDQ൴VP 1R� 5DWH����

CoNS �� �����

.OHEV৻HOOD�SQHXPRQ৻D �� �����
(VFKHULFKLD�FROL 8 ���
$F৻QHWREDFWHU�EDXPDQQ৻৻ 8 ���

øQÀXHQ]D�Y൴UXV � ����

6WHQRWURSKRPRQDV�PDOWRSK৻O৻D 5 ����

3VHXGRPRQDV�DHUXJ৻QRVD 5 ����

&ORVWU৻G৻XP�G৻ৼ৻F৻OH � ����

9৻U৻GDQV�JURXS�VWUHSWRFRFFXV � ����

5RWDY൴UXV� � ����

6WDSK\ORFRFFXV�DXUHXV 3 ����

.OHEV৻HOOD�R[\WRFD 3 ����

6HUUDW৻D�PDUFHVFHQV 3 ����

(QWHURFRFFXV��IDHFDO৻V 3 ����

(QWHUREDFWHU�FORDFDH 3 ����

(QWHUREDFWHU৻DFHDH 2 ����

(QWHURFRFFXV��IDHF৻XP 2 ����

&৻WUREDFWHU�VSS� 2 ����

&DQG৻GD�JODEUDWD � ����

&DQG৻GD�OXV৻WDQ৻DH � ����

2WKHU�NOHEV৻HOOD�VWUD৻QV � ����

2WKHU�VWUHSWRFRFF৻ � ����

0RUJDQHOOD�PRUJDJQ৻৻ � ����

727$/ ��� ����
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RESULTSDISCUSSION

FXV� IDHFLXP� VWUDLQV� ZHUH� YDQFRP\FLQ�UHVLVWDQW� ������� ������
ZKHUHDV�(QWHURFRFFXV�IDHFDOLV�VKRZHG�QR�UHVLVWDQFH�WR�JO\FR-
SHSWLGHV���������2YHUDOO�YDQFRP\FLQ�UHVLVWDQW�(QWHURFRFFL�UDWH�
ZDV������2I�$FLQHWREDFWHU�VSS�� LVRODWHV������ZHUH�UHVLVWDQW�
WR�FDUEDSHQHPV��2YHUDOO�FDUEDSHQHP�UHVLVWDQFH�ZDV��������
$OO�$FLQHWREDFWHU�EDXPDQQLL�LVRODWHV�LQ�RXU�XQLW�ZHUH�VHQVLWLYH�
WR�FROLVWLQ�

1HRQDWDO�LQIHFWLRQ�LV�DQ�LPSRUWDQW�FDXVH�RI�PRUWDOLW\�DQG�PRU-
ELGLW\�ZRUOGZLGH��0RQLWRULQJ� LQIHFWLRQ� UDWHV� LV� LQFUHDVLQJO\� UH-
JDUGHG�DV�DQ�LPSRUWDQW�FRQWULEXWRU�WR�KLJK�TXDOLW\�KHDOWK�FDUH��
+&$,V�XVXDOO\�DSSHDU�GXH�WR�PXOWLGUXJ�UHVLVWDQW�PLFURRUJDQLV-
PV�� WKXV� EORRG� FXOWXUH� UHVXOWV� DQG� VXUYHLOODQFH� VWXGLHV� KDYH�
VLJQL¿FDQW�FRQWULEXWLRQV�LQ�SODQQLQJ�SURSHU�DQWLELRWLF�WUHDWPHQW�
����

+&$,�UDWH�LQ�1,&8V�YDULHV�EHWZHHQ������������SHU�����SDWLHQWV�
LQ� WKH� OLWHUDWXUH� ������������7KH�FKDUDFWHULVWLFV�RI�+&$,V�YDU\�
FRQVLGHUDEO\�LQ�GLIIHUHQW�UHJLRQV��RYHU�WLPH�DQG�UHIHUULQJ�WR�WKH�
KRVSLWDO� WKXV�WKH�DYDLODELOLW\�RI� WLPHO\�DQG�DFFXUDWH�HSLGHPLR-
ORJLFDO�LQIRUPDWLRQ�RQ�KHDOWKFDUH�DVVRFLDWHG�SDWKRJHQV�LV�FUX-
FLDO��,Q�WKLV�VWXG\��WKH�+&$,�UDWH�DQG�GHQVLW\�LQ�RXU�QHRQDWDO�LQ-
WHQVLYH�FDUH�XQLW�ZHUH�GHWHUPLQHG�DV������SHU�SDWLHQW�DQG������
SHU������SDWLHQW�GD\V��UHVSHFWLYHO\��7XUNH\�LV�D�PLGGOH±LQFRPH�
FRXQWU\�DQG�+&$,�UDWHV�DQG�DQWLPLFURELDO�UHVLVWDQFH�LV�VHULRXV�
SUREOHP�LQ�WKH�LQWHQVLYH�FDUH�XQLWV�RYHUDOO��+RZHYHU��WKHUH�DUH�
D�OLPLWHG�QXPEHU�RI�VWXGLHV�UHSRUWLQJ�+&$,V�LQ�1,&8V��$PRQJ�
WKHP��RQO\�D�IHZ�VWXGLHV�DUH�IROORZLQJ�&'&�FULWHULD����������,Q�
WKH�VXUYHLOODQFH�VWXG\�GRQH�E\�RXU�JURXS�LQ�������+&$,�UDWHV�
RI������SHU�����SDWLHQWV�DQG������SHU������SDWLHQW�GD\V�ZHUH�
UHFRUGHG�������7KH�UHDVRQV�IRU�WKH�UHFHQW�LQFUHDVH�LQ�+&$,�UD-
WHV�LQ�RXU�XQLW�FRXOG�EH�GXH�WR�WKH�UHORFDWLRQ�RI�WKH�KRVSLWDO�LQ�
D� ORZ� LQFRPH�VXEXUEDQ�DUHD�ZLWK� LQDGHTXDWH�DQWHQDWDO� FDUH��
WKH�DGPLWWDQFH�RI�KLJK�ULVN�SUHJQDQFLHV�� LQFUHDVH� LQ� WKH�KRV-
SLWDOL]DWLRQ�RI�VXUJLFDO�FDVHV��DQG�VXUYLYDO�RI�SUHPDWXUH�LQIDQWV�
GXH�WR�WKH�DGYDQFHV�LQ�WKH�WHFKQRORJ\�WKDW�UHVXOWV�LQ�SURORQJHG�
KRVSLWDOL]DWLRQ��$�VLPLODU�VWXG\�RQ�����SDWLHQWV� LQ������DW� WKH�
8OXGDJ�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH�LQ�7XUNH\�VKRZHG�+&$,�
UDWHV�RI������SHU�����LQSDWLHQWV�DQG������SHU������SDWLHQW�GD\V�
�����

$OWKRXJK� PDQ\� SUHYLRXV� VWXGLHV� ZRUOGZLGH� KDYH� EHHQ� GRQH�
WR� LGHQWLI\� WKH� HSLGHPLRORJ\� RI� WKH� +&$,V� DPRQJ� QHRQDWHV�
LQ�1,&8V�� WKH� LQFLGHQFH� RU� SUHYDOHQFH� RI�+&$,� GLIIHUV�ZLWKLQ�
GLIIHUHQW�UHJLRQV�LQ�WKH�ZRUOG�EHFDXVH�LW�YDULHV�EDVHG�RQ�ELUWK�
ZHLJKW��XQGHUO\LQJ�GLVHDVHV��PHGLFDO�IDFLOLWLHV��DQG�OHYHO�RI�FDUH�

LQ�GLIIHUHQW�FHQWHUV��&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�
UHSRUWHG�+&$,� GDWD� RI� 86$� DV� GHYLFH�UHODWHG� LQIHFWLRQ� UDWHV�
EDVHG�RQ�ELUWK�ZHLJKW�DQG�EXW�QRW�RYHUDOO�+&$,�UDWHV�LQ�1,&8V�
GXULQJ�UHFHQW�\HDUV��6SDLQ�DQG�%UDVLO�UHSRUWHG�WKHLU�+&$,�UDWH�
DV������DQG�������+&$,V�SHU�����SDWLHQWV�UHVSHFWLYHO\����������
7DLZDQ� KDV� D�PXFK� ORZHU�+&$,� UDWH� ������ SHU� ���� SDWLHQWV��
������ 6LPLODUO\�� LW� KDV� EHHQ� UHSRUWHG� WKDW� (XURSHDQ� FRXQWULHV�
KDYH�DQ�+&$,�UDWH�RI��������SHU�����SDWLHQWV����������7KH�UDWHV�
REWDLQHG�LQ�RXU�VWXG\�DUH�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKH�UDWHV�LQ�
LQGXVWULDOL]HG�FRXQWULHV��,W�KDV�EHHQ�UHSRUWHG�WKDW�WKH�UDWHV�RI�
QHRQDWDO�QRVRFRPLDO�LQIHFWLRQV�LQ�ORZ�LQFRPH�DQG�PLGGOH�LQFR-
PH�FRXQWULHV�DUH���WR����WLPHV�KLJKHU�WKDQ�REVHUYHG�LQ�LQGXVW-
ULDOL]HG� FRXQWULHV� ������7KLV� LV�PDLQO\� EHFDXVH� RI� WKH� ODFN� RI�
SURSHU�LQIHFWLRQ�FRQWURO�PHDVXUHV�DQG�LQIUDVWUXFWXUH�WR�SURYLGH�
DSSURSULDWH�FDUH�WR�YXOQHUDEOH�LQIDQWV��

6RPH�LQYHVWLJDWRUV�EHOLHYH�WKDW�UHSRUWLQJ�RYHUDOO�LQFLGHQFH�UD-
WHV�PD\�EH�PLVOHDGLQJ��EHFDXVH�RI�WKH�ZLGH�YDULDWLRQV�LQ�SUDFWL-
FH�DQG�SDWLHQW�FKDUDFWHULVWLFV�LQ�GLIIHUHQW�FHQWHUV��WKHUHIRUH�WKH�
1+61�V\VWHP�PRQLWRUV�'$�+&$,�UDWHV�E\�XVLQJ�DQ�DSSURDFK�
WKDW�DFFRXQWV�IRU�YDULDELOLW\�LQ�GHYLFH�XVH�DQG�OHQJWK�RI�KRVSLWDO�
VWD\�������)RU�WKLV�UHDVRQ��LW�LV�GLI¿FXOW�WR�FRPSDUH�WKH�GDWD�RQ�
+&$,�UDWHV�EHWZHHQ�GLIIHUHQW�FHQWHUV�LQ�GLIIHUHQW�UHJLRQV�RI�WKH�
ZRUOG�DQG�HYHU\�KRVSLWDO�VKRXOG�LPSOHPHQW�LWV�RZQ�VWUDWHJ\�WR�
SUHYHQW�+&$,V�DQG�FRPSDUH�WKH�UHVXOWV�ZLWK�LWV�SUHYLRXV�GDWD��,W�
LV�QHFHVVDU\�WKDW�FRPPRQ�+&$,�PRQLWRULQJ�PHWKRGV��WHUPLQR-
ORJLHV��DQG�VWDWLVWLFV�VKRXOG�EH�LPSOHPHQWHG�ZRUOGZLGH�

,Q�1,&8V�� WKH�PRVW� IUHTXHQWO\� UHSRUWHG�+&$,V�DUH�EORRGVWUH-
DP� LQIHFWLRQV� ��������� IROORZHG� E\� SQHXPRQLD� ������������
DQG�XULQDU\� WUDFW� LQIHFWLRQV� ����������� ,Q�RXU�VWXG\��EORRGVWUH-
DP�LQIHFWLRQ�UDWH�ZDV��������IROORZHG�E\�SQHXPRQLD����������
FRQMXQFWLYLWLV��DQG�857,�DQG�87,��UHVSHFWLYHO\��&RQWUDU\�WR�WKH�
OLWHUDWXUH��FRQMXQFWLYLWLV��DQG�857,�KDG�WKH�WKLUG�KLJKHVW�UDWHV��
SRVVLEO\�UHIHUULQJ�WR�WKH������LQÀXHQ]D�YLUXV�HSLGHPLFV�

&ULWLFDOO\�LOO�SUHPDWXUH�LQIDQWV�DUH�HVSHFLDOO\�YXOQHUDEOH�WR�+&$,V�
GXH�WR�WKHLU�LPPDWXUH�LPPXQH�V\VWHPV��SRRU�VNLQ�LQWHJULW\��FRQ-
WDFW� ZLWK� LQYDVLYH� GHYLFHV�� DQG� FRQWDFW� ZLWK�PXOWLSOH� FDUHHUV�
������ %LUWK�ZHLJKW� DQG� JHVWDWLRQDO� DJH� DUH� LQYHUVHO\� SURSRUWL-
RQDO�WR�+&$,��������,W�KDV�EHHQ�UHSRUWHG�WKDW�LQ�-DSDQ�EHWZH-
HQ������DQG������� WKH�+&$,� UDWH�ZDV������SHU�����SDWLHQWV�
DPRQJ�WKH�EDELHV�ZLWK�ELUWK�ZHLJKWV�OHVV�WKDQ������J��\HW�����
SHU�����SDWLHQWV�DPRQJ�WKH�EDELHV�ZLWK�ELUWK�ZHLJKWV�EHWZHHQ�
�����DQG������J��DQG�����SHU�����SDWLHQWV�ZLWK�ELUWK�ZHLJKWV�
PRUH� WKDQ������J�������$FFRUGLQJ� WR�D�VWXG\� LQ� ,WDO\� LQ�������
WKH�+&$,�UDWH�KDV�EHHQ�UHSRUWHG�DV����SHU�����SDWLHQWV�DPRQJ�
EDELHV�OHVV�WKDQ������J�������6LPLODU�WR�WKH�QXPEHUV�LQ�WKH�OLWH-
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UDWXUH��RXU�VWXG\UHYHDOHG�D�+&$,�UDWH�RI������SHU�����SDWLHQWV�
DPRQJ�WKH�EDELHV�ZLWK�ELUWK�ZHLJKWV�OHVV�WKDQ������J�������SHU�
����SDWLHQWV�EHWZHHQ������DQG������J�������SHU�����SDWLHQWV�
EHWZHHQ������DQG������DQG������SHU�����SDWLHQWV�DPRQJ�WKH�
EDELHV�ZLWK�ELUWK�ZHLJKWV�PRUH�WKDQ������J��(YHQ�WKRXJK�RXU�
KLJK�+&$,�UDWH�DPRQJ�(/%:�LQIDQWV�VKRZHG�VLPLODULW\�WR�RWKHU�
UHSRUWV�� WKH� UDWH�DPRQJ�ELJJHU�EDELHV� LV� FRQVLGHUDEO\�KLJKHU�
WKDQ�WKRVH�UHSRUWHG� LQ�WKH� OLWHUDWXUH�IRU� WKHVH�FDVHV�� �:H�EH-
OLHYH�WKDW�WKH�PDLQ�UHDVRQ�IRU�WKH�KLJK�UDWHV�LQ�WKLV�JURXS�LV�WKH�
KLJK�UDWH�RI�VXUJLFDO�FDVHV��HDFK�RI�LVRODWLRQ�IDFLOLWLHV��VWDI¿QJ�
QXPEHUV��&DVHV�WKDW�UHTXLUH�VXUJHU\��SURORQJHG�KRVSLWDOL]DWLRQ�
VXFK�DV�EDELHV�ZLWK�D�FRQJHQLWDO�KHDUW�GHIHFW��&+'���FRQJHQLWDO�
DQRPDOLHV�DQG�FRQJHQLWDO�GLDSKUDJPDWLF�KHUQLD��&'+��LQFUHD-
VH�WKH�UDWH�RI�LQIHFWLRQ�LQ�WKHVH�EDELHV��$�QHZ�GHWDLOHG�SURJUDP�
RI� LQIHFWLRQ�FRQWURO�KDV�EHHQ�LPSOHPHQWHG�DIWHU�WKLV�VWXG\��$V�
D�UHVXOW��WKH�+&$,�UDWH�ZDV�UHGXFHG�IURP������WR������SHU�����
SDWLHQWV�FRPSDUHG�ZLWK�WKH�UDWH�LQ�WKH�SUHYLRXV�\HDU��

'HYLFH�DVVRFLDWHG�+&$,�KDV�EHHQ�D�SULPDU\�DQG�VHULRXV�FDX-
VH�RI�SDWLHQW�PRUELGLW\�DQG�DWWULEXWDEOH�PRUWDOLW\�LQ�GHYHORSLQJ�
FRXQWULHV��DQG�LW�KDV�VKRZQ�WR�EH�D�FULWLFDO�IDFWRU��SUHGLVSRVLQJ�
KRVSLWDOV� WR� LQFUHDVHG� KHDOWKFDUH� FRVWV�� )RU� WKH� \HDU� ������
1+61�IDFLOLWLHV�UHSRUWHG�PRUH�WKDQ������9$3V�DQG�WKH�LQFLGHQ-
FH�IRU�YDULRXV� W\SHV�RI�KRVSLWDO�XQLWV� UDQJHG�IURP���������SHU�
�����YHQWLODWRU�GD\V�������7KLV�GDWD� LV�TXLWH� ORZHU� WKDQ�WKRVH�
SUHVHQWHG� E\� RWKHU� 7XUNLVK� FHQWHUV� ����������� SHU� YHQWLODWRU�
GD\V�� ��������� ,Q� WKLV�VWXG\�� WKH�9$3�UDWH�ZDV������SHU�YHQWL-
ODWRU�GD\V�ZKLFK� LV�KLJKHU� WKDQ�WKRVH�RI�GHYHORSHG�FRXQWULHV��
,Q�RXU�XQLW�� WKH�SDWLHQW��QXUVH�UDWLR� ������FDQ�QHJDWLYHO\�DIIHFW�
DGKHUHQFH�WR�LQIHFWLRQ�FRQWURO�PHDVXUHV�DQG�PD\�KDYH�SOD\HG�
D�UROH�LQ�WKH�KLJKHU�9$3�UDWH�

7KH�UDWH�RI�&/$%6,�LV�UHSRUWHG�DV�����������SHU������FDWKHWHU�
GD\V�LQ�WKH�OLWHUDWXUH�������+RZHYHU��WKH�UDWH�RI�&/$%6,�LQ�WKLV�
VWXG\� LV�����SHU������FDWKHWHU�GD\V��ZKLFK� LV�TXLWH� ORZ�FRP-
SDUHG�WR�WKRVH�UHSRUWHG�LQ�WKH� OLWHUDWXUH�� �7KLV�UHVXOW�KRZHYHU�
LV� WKRXJKW� WR� EH� GHFHSWLYH��7KH�PDLQ� UHDVRQ� LV� SUREDEO\� WKH�
ORZ�IUHTXHQF\�RI�REWDLQLQJ�ERWK�FDWKHWHU�DQG�SHULSKHUDO�FXOWXUH�
IURP�VPDOO�SUHWHUP�LQIDQWV�DQG�VPDOO�DPRXQWV�RI�EORRG�FXOWXUH�
VDPSOHV��

7KH�DJHQWV�WKDW�FDXVH�+&$,�LQ�1,&8V�YDU\�RYHU�WKH�\HDUV��:KL-
OH�WKH�PRVW� LVRODWHG�DJHQW� LV�&R16�LQ�PRVW�GHYHORSHG�FRXQW-
ULHV�WRGD\��LW�LV�.OHEVLHOOD�SQHXPRQLDH�LQ�GHYHORSLQJ�FRXQWULHV�
������,Q�D�VWXG\�WKDW�LQFOXGHG����FHQWHUV��7XUNLVK�1HRQDWRORJ\�
6RFLHW\� UHSRUWHG� WKDW�PRVW�RI�QRVRFRPLDO�VHSVLV�ZHUH�GXH� WR�
JUDP�QHJDWLYH�EDFWHULD��PDLQO\�.OHEVLHOOD�������2XU�VWXG\�UHYH-
DOHG�WKDW�WKH�PRVW�IUHTXHQWO\�LVRODWHG�DJHQW�LQ�RXU�XQLW�LV�&R16��

IROORZHG�E\�.OHEVLHOOD�SQHXPRQLDH��ZKLFK�LV�WKH�PRVW�IUHTXHQW-
O\�LVRODWHG�DJHQW�RYHUDOO�LQ�QHRQDWDO�LQWHQVLYH�FDUH�XQLWV�LQ�7XU-
NH\��&RDJXODVH�QHJDWLYH�6WDSK\ORFRFFL�VWLOO� UHPDLQV� WKH�PRVW�
FRPPRQ�PLFURRUJDQLVP�DVVRFLDWHG�ZLWK�FDWKHWHU�UHODWHG�%6,V�
LQFOXGLQJ� SHULSKHUDO� LQWUDYHQRXV� �3,9�� FDWKHWHU�UHODWHG� %6,V�
DQG�&/$%6,V������������3,9V�DUH�WKH�PRVW�FRPPRQO\�XVHG�GH-
YLFH�IRU�YDVFXODU�DFFHVV�LQ�QHZERUQV��$V�WKH�ODFN�RI�HYLGHQFH�
WR�UHFRPPHQG�HOHFWLYH�UHPRYDO�RI�3,9V�DIWHU����KRXUV�� WKHVH�
FDWKHWHUV�DUH�XVHG�XQWLO�WKH\�DUH�RFFOXGHG�RU�WKHUH�LV�DQ\�H[W-
UDYDVDWLRQ��$OWKRXJK�3,9V�PLJKW�EH�WKH�PDLQ�VRXUFH�RI�&R16�
LQIHFWLRQV�DV�ZHOO��D�FRQFOXVLYH�FRUUHODWLRQ�KDV�QRW�EHHQ�VKRZQ�
EHWZHHQ� WKH�KLJKHU�FRORQL]DWLRQ�QRWHG�DIWHU����KRXUV�DQG�DQ�
LQFUHDVHG�UDWH�RI�FDWKHWHU�UHODWHG�%6,������

,Q�WKH�GHYHORSHG�ZRUOG��WKH�LQFUHDVH�LQ�&R16�UHODWHG�LQIHFWLRQV�
LV�WLHG�WR�WKH�LQFUHDVHG�VXUYLYDO�UDWH�RI�(/%:�LQIDQWV��WKH�FRP-
PRQ�XVH�RI�LQWUDYDVFXODU�FDWKHWHUV��SDUHQWHUDO�QXWULWLRQ��DQG�WKH�
XVH�RI�LQWUDYHQRXV�OLSLG�HPXOVLRQV��2Q�WKH�FRQWUDU\��LQDSSURS-
ULDWH�XVH�RI�EURDG�VSHFWUXP�DQWLELRWLFV�DQG�ODFN�RI�DSSURSULDWH�
LQIHFWLRQ�SUHYHQWLRQ�PHDVXUHV�FDQ�EH�VKRZQ�DV�WKH�PDLQ�UHD-
VRQV�IRU�.OHEVLHOOD�SQHXPRQLDH�RU�RWKHU�QHJDWLYH�JUDP�QHJD-
WLYH�EDFWHULD�

$OWKRXJK�IXQJL�LV�RQH�RI�WKH�FRPPRQ�FDXVHV�IRU�EORRG�VWUHDP�
LQIHFWLRQV�LQ�1,&8�������ZH�IRXQG�WKDW�WKH�UDWH�RI�&DQGLGD�LVROD-
WHV�ZDV�������LQ�RXU�JURXS��)XUWKHUPRUH��WKHVH�IXQJL�LVRODWHV�
ZHUH�RQO\�QRQ�DOELFDQV�VSHFLHV��:H� LQWHUSUHW� WKLV�¿QGLQJ� WKDW�
ZH� KDYH� LPSOHPHQWHG� ÀXFRQD]ROH� SURSK\OD[LV� LQ� SUHWHUP� LQ-
IDQWV���������J��IRU�ODVW���\HDUV��

7KHUH� LV� D� GLUHFW� DVVRFLDWLRQ� EHWZHHQ� DQWLELRWLF� RYHUXVH� DQG�
DQWLELRWLF�UHVLVWDQFH��ZKLFK�LV�EHFRPLQJ�LQFUHDVLQJO\�FRPPRQ�
LQ�1,&8V�� ,W� LV�VKRZQ� WKDW� WKH�PLFURRUJDQLVPV�FDXVLQJ�+&$,�
LQ�GHYHORSHG�FRXQWULHV�DUH����� �PXOWL�GUXJ�UHVLVWDQW� ���������
$PRQJ� WKHVH��������RI� WKH�HQWHURFRFFL�DUH� UHVLVWDQW� WR�YDQ-
FRP\FLQ������RI�6WDSK\ORFRFFXV�DXUHXV�DQG�����RI�&R16�DUH�
UHVLVWDQW� WR�PHWKLFLOOLQ������� � ,Q�WKH�VWXG\�SUHVHQWHG�KHUH�� LW� LV�
REVHUYHG�WKDW�&R16�LV�����PHWKLFLOOLQ�UHVLVWDQW��DQG�WKDW�.OHE-
VLHOOD�SQHXPRQLDH�SURGXFHG�������(6%/��

(QWHURFRFFXV�IDHFDOLV�DQG�(QWHURFRFFXV�IDHFLXP�DUH�FRPPRQ�
DQG�LPSRUWDQW�KHDOWKFDUH�DVVRFLDWHG�SDWKRJHQV�ZRUOGZLGH�WR-
GD\� ������0RVW�HQWHURFRFFDO� LQIHFWLRQV�DUH�GXH� WR�(�� IDHFDOLV�
�������DOWKRXJK�HSLGHPLRORJ\�LV�FKDQJLQJ��DQG�(��IDHFLXP�LVR-
ODWHV�QRZ�DFFRXQW�IRU�XS�WR�����FRQFRPLWDQWO\�ZLWK�WKH�ULVH�RI�
YDQFRP\FLQ�UHVLVWDQW�LVRODWHV������(��IDHFLXP�LVRODWHV�DUH�WHQ�WL-
PHV�PRUH�OLNHO\�WR�EH�YDQFRP\FLQ�UHVLVWDQW�WKDQ�(��IDHFDOLV��,Q�
(XURSH��VXUYHLOODQFH�GDWD�VKRZV�D�ODUJH�YDULDELOLW\�EHWZHHQ�WKH�
YDULRXV�FRXQWULHV�DQG�WKH�+&$,�UDWH�GXH�WR�YDQFRP\FLQ�UHVLV-
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RESULTS
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CONCLUSIONS
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XJ��������������� GRL�� ��������M�MSHG�������������� (SXE� �����
$SU����30,'�����������

��/DXWHQEDFK�(��(SLGHPLRORJLFDO�0HWKRGV�IRU�,QYHVWLJDWLQJ�,Q-
IHFWLRQV�LQ�WKH�+HDOWKFDUH�6HWWLQJ��,Q��:LOOLDP�5��-DUZLV��HGLWRUV��
%HQQHW¶V�	�%UDFKPDQ¶V�+RVSLWDO�,QIHFWLRQV���WK�HG��3KLODGHOS-
KLD��/LSSLQFRWW�:LOOLDPV�	�:LONLQV��������S���������

���&ODUN�5��3RZHUV�5��:KLWH�5��%ORRP�%��6DQFKH]�3��%HQMDPLQ�
'.�-U��1RVRFRPLDO�LQIHFWLRQ�LQ�WKH�1,&8��D�PHGLFDO�FRPSOLFDWL-
RQ�RU�XQDYRLGDEOH�SUREOHP"�-�3HULQDWRO�������-XQ��������������
GRL����������VM�MS����������30,'�����������

���� -HRQJ� ,6�� -HRQJ�-6��&KRL�(2��1RVRFRPLDO� LQIHFWLRQ� LQ�D�
QHZERUQ�LQWHQVLYH�FDUH�XQLW��1,&8���6RXWK�.RUHD��%0&�,QIHFW�
'LV�������-XQ�����������GRL���������������������������30,'��
����������30&,'��30&��������

���8QDO�6��&HOLN�)&��7H]HU�+��1RVRFRPLDO�,QIHFWLRQV�,Q�$�1H-
RQDWDO�,QWHQVLYH�&DUH�8QLW�DQG�7URXEOH�:LWK�.OHEVLHOOD��7XUN�-�
3HGLDWU�'LV�����������������

����%RODW�)��8VOX�6��%RODW�*��&RPHUW�6��&DQ�(��%XOEXO�$��1XKRJ-
OX�$��+HDOWKFDUH�DVVRFLDWHG�LQIHFWLRQV�LQ�D�1HRQDWDO�,QWHQVLYH�
&DUH� 8QLW� LQ� 7XUNH\�� ,QGLDQ� 3HGLDWU�� ����� 'HF���������������
GRL�� ��������V������������������ (SXE� �����0DU� ���� 30,'��
���������

���� +DFÕPXVWDIDR÷OX�� 0��� dHOHEL�� 6��� .|NVDO�� 1��� .DYXUW�� 6���
g]NDQ��+���dHWLQND\D��0���	�g]ND\D��*����������1RVRFRPLDO�LQ-
IHFWLRQV�LQ�QHRQDWRORJ\�FOLQLF�DQG�QHRQDWDO�LQWHQVLYH�FDUH�XQLW��
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7XUN�$UFK�3HG������������

����<DSLFLRJOX�+��2]FDQ�.��6HUWGHPLU�<��0XWOX�%��6DWDU�0��1DUOL�
1��7DVRYD�<��+HDOWKFDUH�DVVRFLDWHG�LQIHFWLRQV�LQ�D�QHRQDWDO�LQ-
WHQVLYH�FDUH�XQLW�LQ�7XUNH\�LQ�������LQFLGHQFH�DQG�ULVN�IDFWRUV��D�
SURVSHFWLYH�VWXG\��-�7URS�3HGLDWU�������-XQ���������������GRL��
��������WURSHM�IPT�����(SXE������-XO����30,'������������

���� 9LHW� +XQJ�1�� +DQJ� 37�� 5RVHQWKDO� 9'�� HW� DO��0XOWLFHQWHU�
6WXG\� RI� 'HYLFH�$VVRFLDWHG� ,QIHFWLRQ�5DWHV�� %DFWHULDO� 5HVLV-
WDQFH��/HQJWK�RI�6WD\��DQG�0RUWDOLW\�LQ�,QWHQVLYH�&DUH�8QLWV�RI�
��&LWLHV�RI�9LHWQDP��,QWHUQDWLRQDO�1RVRFRPLDO�,QIHFWLRQ�&RQWURO�
&RQVRUWLXP� )LQGLQJV�� -� 3DWLHQW� 6DI�� �����������H����H�����
GRL���������376�����������������

����$QWLPLFURELDO� 5HVLVWDQFH�&ROODERUDWRUV��*OREDO� EXUGHQ� RI�
EDFWHULDO�DQWLPLFURELDO�UHVLVWDQFH�LQ�������D�V\VWHPDWLF�DQDO\-
VLV�� /DQFHW�� ������������������������� GRL���������6�����
���������������

����=DLGL�$.��+XVNLQV�:&��7KDYHU�'��%KXWWD�=$��$EEDV�=��*ROG-
PDQQ�'$��+RVSLWDO�DFTXLUHG�QHRQDWDO�LQIHFWLRQV�LQ�GHYHORSLQJ�
FRXQWULHV��/DQFHW�������0DU����$SU����������������������GRL��
��������6�������������������;��30,'�����������

����=LSXUVN\�$5��<RRQ�(:��(PEHUOH\�-��HW�DO��&HQWUDO�/LQH�$V-
VRFLDWHG�%ORRG�6WUHDP�,QIHFWLRQV�DQG�1RQ�&HQWUDO�/LQH�$VVRFL-
DWHG�%ORRG�6WUHDP�,QIHFWLRQV�6XUYHLOODQFH�LQ�&DQDGLDQ�7HUWLDU\�
&DUH�1HRQDWDO�,QWHQVLYH�&DUH�8QLWV��-�3HGLDWU���������������
����H���GRL���������M�MSHGV������������

����$OJDQDEL�0��%LRXVV�*��3LHUUR�$��6XUJLFDO�VLWH�LQIHFWLRQ�DIWHU�
RSHQ� DQG� ODSDURVFRSLF� VXUJHU\� LQ� FKLOGUHQ�� D� V\VWHPDWLF� UH-
YLHZ�DQG�PHWD�DQDO\VLV��3HGLDWU�6XUJ�,QW����������������������
GRL���������V�����������������

���&HQWHUV� IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��1DWLRQDO�+H-
DOWKFDUH� 6DIHW\� 1HWZRUN� �1+61�� 5HSRUW�� 'DWD� 6XPPDU\� IRU�
������ 'HYLFH�DVVRFLDWHG� 0RGXOH�� $YDLODEOH�KWWS���ZZZ�FGF�
JRY��QKVQ�3')V�GDWD6WDW�1+61�5HSRUW������'DWD�6XPPDU\�
SGI��$FFHVVHG����0DUFK������

���*UDYHV�1��:HLQKROG�'��7RQJ�(��%LUUHOO�)��'RLGJH�6��5DPULWX�
3��+DOWRQ�.��/DLUVRQ�'��:KLWE\�0��(IIHFW�RI�KHDOWKFDUH�DFTXLUHG�
LQIHFWLRQ�RQ�OHQJWK�RI�KRVSLWDO�VWD\�DQG�FRVW��,QIHFW�&RQWURO�+RVS�
(SLGHPLRO�������0DU���������������GRL������������������(SXE�
�����)HE�����30,'�����������

����5RVHQWKDO�9'��0DNL�'*��-DPXOLWUDW�6��0HGHLURV�($��7RGL�
6.��*RPH]�'<�� /HEOHELFLRJOX�+��$EX�.KDGHU� ,��0LUDQGD�1R-
YDOHV�0*��%HUED�5��5DPtUH]�:RQJ�)0��%DUNDW�$��3LQR�25��
'XHxDV�/��0LWUHY�=��%LMLH�+��*XUVNLV�9��.DQM�66��0DSS�7��+LGDO-

JR�5)��%HQ�-DEDOODK�1��5DND�/��*LNDV�$��$KPHG�$��7KX�OH�7$��
*X]PiQ�6LULWW�0(��,1,&&�0HPEHUV�� ,QWHUQDWLRQDO�1RVRFRPLDO�
,QIHFWLRQ� &RQWURO� &RQVRUWLXP� �,1,&&�� UHSRUW�� GDWD� VXPPDU\�
IRU� ����������� LVVXHG� -XQH�������$P�-� ,QIHFW�&RQWURO�� �����
0DU��������������H��� GRL�� ��������M�DMLF�������������� 30,'��
���������

����2UVL�*%��G¶(WWRUUH�*��3DQHUR�$��&KLDULQL�)��9XOOR�9��9HQ-
GLWWL�0�� +RVSLWDO�DFTXLUHG� LQIHFWLRQ� VXUYHLOODQFH� LQ� D� QHRQDWDO�
LQWHQVLYH� FDUH� XQLW��$P� -� ,QIHFW�&RQWURO�� �����$SU�����������
��� GRL�� ��������M�DMLF�������������� (SXE� ����� 'HF� ��� 30,'��
����������

����YDQ�GHU�=ZHW�:&��.DLVHU�$0��YDQ�(OEXUJ�50��%HUNKRI�-��
)HWWHU�:3��3DUOHYOLHW�*$��9DQGHQEURXFNH�*UDXOV�&0��1RVRFR-
PLDO�LQIHFWLRQV�LQ�D�'XWFK�QHRQDWDO�LQWHQVLYH�FDUH�XQLW��VXUYHLO-
ODQFH�VWXG\�ZLWK�GH¿QLWLRQV�IRU�LQIHFWLRQ�VSHFL¿FDOO\�DGDSWHG�IRU�
QHRQDWHV��-�+RVS�,QIHFW�������'HF���������������GRL����������M�
MKLQ��������������(SXE������2FW�����30,'�����������

����*DVWPHLHU�3��*HIIHUV�&��6FKZDE�)��)LW]QHU�-��2EODGHQ�0��
5�GHQ�+��'HYHORSPHQW�RI�D�VXUYHLOODQFH�V\VWHP�IRU�QRVRFRPLDO�
LQIHFWLRQV�� WKH�FRPSRQHQW� IRU�QHRQDWDO� LQWHQVLYH�FDUH�XQLWV� LQ�
*HUPDQ\��-�+RVS�,QIHFW�������-XQ���������������GRL����������M�
MKLQ��������������30,'�����������

���.DVLP��.���(O�6DGDN��$��$���=D\HG��.���$EGHO�:DKHG��$���	�
0RVDDG��0����������1RVRFRPLDO�LQIHFWLRQV�LQ�D�QHRQDWDO�LQWHQ-
VLYH�FDUH�XQLW��0LGGOH�(DVW�-�6FL�5HV����������

���� $EGHO�:DKDE� )�� *KRQHLP� 0�� .KDVKDED� 0�� (O�*LODQ\�
$+�� $EGHO�+DG\� '�� 1RVRFRPLDO� LQIHFWLRQ� VXUYHLOODQFH� LQ� DQ�
(J\SWLDQ� QHRQDWDO� LQWHQVLYH� FDUH� XQLW�� -� +RVS� ,QIHFW�� �����
0DU�������������� GRL�� ��������M�MKLQ�������������� (SXE� �����
-DQ�����30,'�����������

����g]GHPLU��1���6R\VDO��$���%LOJHQ��+���dXOKD��*���%DNÕU��0���	�
g]HN��(����������1RVRFRPLDO� LQIHFWLRQV� LQ� WKH�QHRQDWDO� LQWHQ-
VLYH�FDUH�XQLW�IRU������LQ�0DUPDUD�8QLYHUVLW\�KRVSLWDO��7XUN�-�
+RVS�,QIHFW����������H���

����0LUH\D�8$��0DUWt�32��;DYLHU�.9��&ULVWLQD�/2��0LJXHO�00��
0DJGD� &0�� 1RVRFRPLDO� LQIHFWLRQV� LQ� SDHGLDWULF� DQG� QHRQD-
WDO� LQWHQVLYH� FDUH�XQLWV�� -� ,QIHFW�� �����0DU���������������GRL��
��������M�MLQI��������������(SXE������0D\����30,'�����������

����/LQ�,-��&KHQ�&+��&KHQ�3<��:DQJ�70��&KL�&6��1RVRFRPLDO�
LQIHFWLRQ�LQ�D�QHRQDWDO�LQWHQVLYH�FDUH�XQLW��IURP�D�YLHZSRLQW�RI�
QDWLRQDO� KHDOWK� LQVXUDQFH��$FWD� 3DHGLDWU� 7DLZDQ�� ����� 0D\�
-XQ��������������30,'�����������

����$XULWL�&��0DFFDOOLQL�$��'L�/LVR�*��'L�&LRPPR�9��5RQFKHWWL�
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03��2U]DOHVL�0��5LVN�IDFWRUV�IRU�QRVRFRPLDO�LQIHFWLRQV�LQ�D�QH-
RQDWDO�LQWHQVLYH�FDUH�XQLW��-�+RVS�,QIHFW�������-DQ��������������
GRL����������MKLQ������������30,'�����������

���0XQVRQ�'$��DQG�-DFTXHO\Q�5(��+HDOWK�&DUH�$FTXLUHG� ,Q-
IHFWLRQV�LQ�WKH�1XUVHU\��,Q��*OHDVRQ�&$��'HYDVNDU�68��HGLWRUV��
$YHU\¶V�'LVHDVHV�RI� WKH�1HZERUQ���WK�HG��3KLODGHOSKLD��(OVH-
YLHU�6DXQGHUV��������S����������

����*UD\�-:��6XUYHLOODQFH�RI�LQIHFWLRQ�LQ�QHRQDWDO�LQWHQVLYH�FDUH�
XQLWV��(DUO\�+XP�'HY�������0DU���������������GRL����������M�
HDUOKXPGHY��������������(SXE������)HE����30,'�����������

����%DED]RQR�$��.LWDMLPD�+��1LVKLPDNL�6��1DNDPXUD�7��6KLJD�
6��+D\DNDZD�0��7DQDND�7��6DWR�.��1DND\DPD�+��,EDUD�6��8QH�
+��'RL�+��5LVN�IDFWRUV�IRU�QRVRFRPLDO�LQIHFWLRQ�LQ�WKH�QHRQDWDO�
LQWHQVLYH�FDUH�XQLW�E\�WKH�-DSDQHVH�1RVRFRPLDO�,QIHFWLRQ�6XU-
YHLOODQFH��-$1,6���$FWD�0HG�2ND\DPD�������$XJ��������������
GRL�����������$02��������30,'�����������

���� 'XGHFN� 0$�� :HLQHU� /0�� $OOHQ�%ULGVRQ� .�� 0DOSLHGL� 3-��
3HWHUVRQ�.'��3ROORFN�'$��6LHYHUW�'0��(GZDUGV�-5��1DWLRQDO�
+HDOWKFDUH�6DIHW\�1HWZRUN� �1+61�� UHSRUW��GDWD�VXPPDU\� IRU�
������ 'HYLFH�DVVRFLDWHG� PRGXOH��$P� -� ,QIHFW� &RQWURO�� �����
'HF����������������� GRL�� ��������M�DMLF�������������� 30,'��

����������30&,'��30&��������

���.RUSHOD� .-�� &DPSEHOO� -�� 6LQJK� 1�� +HDOWKFDUH�DVVRFLDWHG�
LQIHFWLRQV��,Q��0DF'RQDOG��0*��0XOOHWW�0'��6HVKLD�00.��HGL-
WRUV�� $YHU\¶V� 1HRQDWRORJ\� 3DWKRSK\VLRORJ\� 0DQDJHPHQW� RI�
WKH�1HZERUQ���WK�HG��3KLODGHOSKLD��/LSSLQFRWW�:LOOLDPV�:LONLQV��
������S������������

���� 7XUNLVK� 1HRQDWDO� 6RFLHW\�� 1RVRFRPLDO� ,QIHFWLRQV� 6WXG\�
*URXS�� 1RVRFRPLDO� LQIHFWLRQV� LQ� QHRQDWDO� XQLWV� LQ� 7XUNH\��
HSLGHPLRORJ\�� SUREOHPV�� XQLW� SROLFLHV� DQG� RSLQLRQV� RI� KHDOWK-
FDUH�ZRUNHUV��7XUN�-�3HGLDWU�������-DQ�)HE�������������30,'��
���������

���� &URQLQ� :$�� *HUPDQVRQ� 73�� 'RQRZLW]� /*�� ,QWUDYDVFX-
ODU� FDWKHWHU� FRORQL]DWLRQ� DQG� UHODWHG� EORRGVWUHDP� LQIHFWLRQ�
LQ� FULWLFDOO\� LOO� QHRQDWHV�� ,QIHFW�&RQWURO�+RVS�(SLGHPLRO�� �����
-XQ��������������GRL������������������30,'����������

����0XWR�&$��-HUQLJDQ�-$��2VWURZVN\�%(��5LFKHW�+0��-DUYLV�
:5��%R\FH�-0��)DUU�%0��6+($��6+($�JXLGHOLQH�IRU�SUHYHQWLQJ�
QRVRFRPLDO�WUDQVPLVVLRQ�RI�PXOWLGUXJ�UHVLVWDQW�VWUDLQV�RI�6WDS-
K\ORFRFFXV�DXUHXV�DQG�HQWHURFRFFXV��,QIHFW�&RQWURO�+RVS�(SL-
GHPLRO�� �����0D\��������������� GRL�� ���������������� 30,'��
���������
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Is SARS-CoV-2 a risk factor for hypotension during spinal anesthesia for obstetric patients?

Obstetrik hastalarda, SARS-CoV-2 spinal sonrası hipotansiyon için risk faktörü müdür? 
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QHO�DQHVWH]LGH�HQW�EDV\RQ�YH�HNVW�EDV\RQ�VÕUDVÕQGD�RODVÕ�YLU�V�\D\ÕOÕPÕQÕ�|QOHPHN�
LoLQ�1|URDNVL\HO�DQHVWH]L�X\JXODQPDVÕ�|QHULOPHNWHGLU��$QFDN�\DSÕODQ�ED]Õ�oDOÕúPD-
ODUGD�DNWLI�&29,'����YDUOÕ÷ÕQGD�VSLQDO�DQHVWH]L�J�YHQOL÷LQLQ��KLSRWDQVL\RQ�QHGHQL\OH�
WDUWÕúPDOÕ� ROGX÷X�EHOLUWLOPHNWHGLU�� �%X�oDOÕúPDPÕ]GD�DPDFÕPÕ]�&29,'���¶OX�JHEH�
KDVWDODUGDNL�VSLQDO�VRQUDVÕ�KLSRWDQVL\RQ�RUDQÕQÕ� OLWHUDW�UGH�NL�&29,'����ROPD\DQ�
KDVWDODUOD�NDUúÕODúWÕUDUDN��1|URDNVL\HO�DQHVWH]LQLQ�J�YHQLUOLOL÷LQL�WHVSLW�HWPHNWLU��

Gereç ve Yöntem:� 3DQGHPLQLQ� EDúÕQGDQ�� $UDOÕN� ����� \ÕOÕQD� NDGDU� RODQ� &2-
9,'���¶OX�JHEHOHULQ�PHGLNDO�ND\ÕWODUÕ� UHWURVSHNWLI�RODUDN�oDOÕúPD\D�GDKLO�HGLOPLúWLU��
'HPRJUD¿N��YLWDO��|]HOOLNOH�VLVWROLN�YH�GLDVWROLN�NDQ�EDVÕQoODUÕ��NXOODQÕODQ�HIHGULQ�DWUR-
SLQ�GR]ODUÕ��LQI�]\RQ�YRO�POHUL�YH�EXODQWÕ��NXVPD�VÕNOÕ÷Õ�DQDOL]�HGLOPLúWLU��

Bulgular:�6SLQDO�DQHVWH]LQLQ�QHGHQ�ROGX÷X�KLSRWDQVL\RQ�KDVWDODUÕQ���¶�QGH�J|U�O-
P�úW�U������������9D]RSUHVVRU��HIHGULQ��W�P�KLSRWDQVLI�KDVWDODUGD�NXOODQÕOPÕúWÕU��'H-
PRJUD¿N�YHULOHU��NXOODQÕODQ�EXSLYDNDLQ�YH�VSLQDO�DQHVWH]L�|QFHVL�NXOODQÕODQ�NULVWDORLG�
YRO�P�PLNWDUÕ�KLSRWDQVLI�RODQ�YH�ROPD\DQ�KDVWDODU�DUDVÕQGD�IDUNOÕOÕN�J|VWHUPHPLúWLU��

Sonuç��/LWHUDW�UGH�LON�GHID�oDOÕúPDPÕ]GD�WHN�PHUNH]OL�����&29,'��������KDVWDQÕQ�
VSLQDO�DQHVWH]L�VRQUDVÕ�KLSRWDQVL\RQ�RUDQODUÕ�LOH�OLWHUDW�UGH�NL�VSLQDO�DQHVWH]L�VRQUD-
VÕ�KLSRWDQVL\RQ�RUDQODUÕ�DUDVÕQGD�LVWDWLNVHO�RODUDN�IDUN�ROPDGÕ÷Õ�J|VWHULOPLúWLU��&2-
9,'����KDVWDODUÕQGD�UHM\RQHO�DQHVWH]LQLQ�J�YHQOH�X\JXODQDELOHFH÷LQL�|QHUPHNWH\L]���

Anahtar kelimeler:�+LSRWDQVL\RQ��REVWHWULN�DQHVWH]L��UHM\RQHO�DQHVWH]L��VSLQDO�DQHV-
WH]L��6$56�&R9��

ABSTRACT

Background: 6LQFH�WKH�RQVHW�RI�&29,'�����UHFRPPHQGDWLRQV�VXJJHVW�WKH�XVH�RI�
QHXUD[LDO�DQHVWKHVLD��RYHU�JHQHUDO�DQHVWKHVLD�IRU�FHVDULDQ�VHFWLRQ�WR�DYRLG�WKH�ULVNV�
RI�DHURVROL]DWLRQ�DVVRFLDWHG�ZLWK�LQWXEDWLRQ�DQG�H[WXEDWLRQ��%XW�WKH�VDIHW\�RI�SHUIRU-
PLQJ�VSLQDO�DQHVWKHVLD�LV�XQFOHDU�HVSHFLDOO\�IRU�SRVW�VSLQDO�K\SRWHQVLRQ��GXULQJ�WKH�
SUHVHQFH�RI�DFWLYH�&29,'�����$FFRUGLQJ�WR�D�IHZ�VWXGLHV�WKHUH�ZDV�D�FRQWURYHUVLDO�
GLVFXVVLRQ�DERXW�WKH�VDIHW\�RI�UHJLRQDO�DQHVWKHVLD��,Q�WKLV�VWXG\�ZH�DLPHG�WR�FRPSD-
UH�WKH�LQFLGHQFH�RI�K\SRWHQVLRQ�LQ�&29,'����SUHJQDQW�SDWLHQWV�EHWZHHQ�QRQ�&29,'�
���SUHJQDQW�SDWLHQWV� LQ� WKH� OLWHUDWXUH� WR�VHH� LI� WKH�VSLQDO�DQHVWKHVLD� LV�VDIH�RU� LI� LW�
SRVHV�DQ�DGGLWLRQDO�ULVN�

Materials and Methods:�0HGLFDO�UHFRUGV�RI�&29,'����SUHJQDQW�ZRPHQ�IRU�FHVDUH-
DQ�VHFWLRQ�IURP�WKH�EHJLQQLQJ�RI�WKH�SDQGHPLF�XS�WR�'HFHPEHU������ZHUH�UHWURVSH-
FWLYHO\�UHWULHYHG���$OO�WKH�GHPRJUDSKLF�YLWDO�GDWD��LQFOXGLQJ�V\VWROLF�DQG�GLDVWROLF�EORRG�
SUHVVXUH��6%3�'%3���HSKHGULQH�DWURSLQH�GRVHV��LQIXVLRQ�YROXPHV��DQG�QDXVHD�DQG�
YRPLWLQJ�ZHUH�UHWURVSHFWLYHO\�DQDO\]HG��

Results: 6SLQDO� DQHVWKHVLD� LQGXFHG� K\SRWHQVLRQ� ZDV� VHHQ� ��� RI� WKH� SDWLHQWV�
���������� $QG� YDVRSUHVVRUV� �(SKHGULQH�� ZHUH� XVHG� WR� DOO� K\SRWHQVLYH� SDWLHQWV��
'HPRJUDSKLF�GDWD¶V��WKH�DPRXQW�RI�EXSLYDFDLQH�DQG�FU\VWDOORLG�YROXPH�ZKLFK�XVHG�
EHIRUH� WKH� VSLQDO� DQHVWKHVLD� VKRZHG� QR� GLIIHUHQFHV� EHWZHHQ� K\SRWHQVLYH� DQG�
QRQ�K\SRWHQVLYH�SDWLHQWV��

Conclusion:�7KLV� LV� WKH�¿UVW� UHWURVSHFWLYH�VWXG\�ZKLFK�VKRZV�����&29,'����SD-
WLHQWV¶�GDWD�LQ�RQH�FHQWHU�WKDW�QR�VLJQL¿FDQW�GLIIHUHQFH�ZDV�VHHQ�LQ�WKH�LQFLGHQFH�RI�
K\SRWHQVLRQ�DVVRFLDWHG�ZLWK�VSLQDO�DQHVWKHVLD�IRU�&29,'����FHVDUHDQ�VHFWLRQ�FRP-
SDUHG�WR�QRQ�&29,'�JURXS�LQ�OLWHUDWXUH��:H�UHFRPPHQG�XVLQJ�RI�UHJLRQDO�DQHVWKHVLD�
VDIHO\�IRU�SDWLHQWV�DQG�DQHVWKHVLRORJLVWV�GXULQJ�DFWLYH�&29,'����SDWLHQWV��

.H\ZRUGV��K\SRWHQVLRQ��REVWHWULFDO�DQHVWKHVLD��UHJLRQDO�DQHVWKHVLD��6$56�&R9����
VSLQDO�DQHVWKHVLD
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7KH�HPHUJHQFH�RI�VHYHUH�DFXWH�UHVSLUDWRU\�V\QGURPH�FRURQD-
YLUXV����6$56��&R9�����ZKLFK�KDV�EHHQ�GH¿QHG�DV�FRURQDYLUXV�
GLVHDVH�������&29,'������KDV�SURPSWHG�LQQXPHUDEOH�DOWHUDWL-
RQV�LQ�WKH�SUDFWLFH�RI�DQHVWKHVLRORJ\��7KH�QDWXUH�RI�WKH�DVVR-
FLDWLRQ�EHWZHHQ�&29,'����DQG�SUHJQDQF\�RXWFRPHV�UHPDLQV�
XQFOHDU��DQG�PHWD�DQDO\VHV� LQYROYLQJ�SDWLHQWV�ZLWK�&29,'����
ZKR�DUH�SUHJQDQW�DUH� OLPLWHG��$������V\VWHPDWLF� UHYLHZ�VXJ-
JHVWHG�WKDW�SHRSOH�ZKR�DUH�SUHJQDQW�GLG�QRW�KDYH�DQ�LQFUHDVHG�
ULVN� RI� 6$56�&R9��� LQIHFWLRQ� RU� V\PSWRPDWLF� &29,'���� EXW�
WKH\�ZHUH�DW�ULVN�RI�VHYHUH�&29,'����ZKHQ�WKH\�DUH�LQIHFWHG�
FRPSDUHG�ZLWK�WKRVH�ZKR�ZHUH�QRW������$QG�XQOLNH�SUHYLRXV�YL-
UDO�SDQGHPLFV��&29,'����LQFLGHQFH��SURJQRVLV��DQG�PDWHUQDO�
DQG�QHRQDWDO�RXWFRPHV�GR�QRW�DSSHDU�WR�EH�ZRUVH�LQ�SUHJQDQW�
ZRPHQ�FRPSDUHG�WR�WKH�JHQHUDO�SRSXODWLRQ������

,Q� DGGLWLRQ� WR� WKH� VXJJHVWLRQ� RI� UHJLRQDO� DQHVWKHVLD� IRU� WKH�
REVWHWULF�SRSXODWLRQ��WKH�KLJKHU�UDWH�RI�DHURVRO�WUDQVPLVVLRQ�WR�
KHDOWKFDUH�SHUVRQQHO��7KH�$PHULFDQ�6RFLHW\�RI�5HJLRQDO�$QHVW-
KHVLD� �$65$��� WKH�(XURSHDQ�6RFLHW\� RI�5HJLRQDO�$QHVWKHVLD�
DQG�3DLQ�0HGLFLQH��(65$��DQG�WKH�(XURSHDQ�6RFLHW\�RI�$QHVW-
KHVLRORJ\� �(6$�� SXEOLVKHG� JXLGDQFH� RQ� HPSOR\LQJ� UHJLRQDO�
DQHVWKHVLD�LQ�SDWLHQWV�ZLWK�&29,'����������

:LWK� UHJLRQDO� DQHVWKHVLD�� WKH� ULVN� RI� SHUVRQ�WR�SHUVRQ� WUDQV-
PLVVLRQ��ZKLFK� LV����� WLPHV�KLJKHU�GXULQJ� WKH� UHVSLUDWRU\�SUR-
FHGXUHV�SHUIRUPHG�LQ�JHQHUDO�DQHVWKHVLD��LV�PLQLPDOL]HG�����

7KH�TXHVWLRQ�LV��³LV�UHJLRQDO�DQHVWKHVLD�VDIH�IRU�SUHJQDQW�&2-
9,'����SDWLHQWV�XQGHUJRLQJ�FHVDUHDQ�VHFWLRQ"´��,Q�D�UHWURVSH-
FWLYH� DQDO\VLV� DW� WKH� EHJLQQLQJ� RI� WKH� SDQGHPLF��&KHQ� HW� DO��
UHSRUWHG�D�KLJKHU�UDWH�RI�K\SRWHQVLRQ�DIWHU�QHXUD[LDO�EORFNV�������
$IWHU� WKLV� VWXG\�� VRPH�TXHVWLRQV�DERXW� WKH� VDIHW\� RI� UHJLRQDO�
DQHVWKHVLD�DSSHDUHG�LQ�PLQGV����������+RZHYHU��WKH�HIIHFWV�RI�
6$56�&R9���LQIHFWLRQ�RQ�WKH�KHPRG\QDPLFV�RI�SUHJQDQW�ZR-
PHQ�ZKR�XQGHUZHQW�QHXUD[LDO�DQHVWKHVLD�IRU�FHVDUHDQ�GHOLYHU\�
DUH�VWLOO�XQFOHDU�

,V�WKHUH�D�KLJKHU�ULVN�RI�K\SRWHQVLRQ�LQ�&29,'����SUHJQDQW�ZR-
PHQ�GXULQJ�UHJLRQDO�DQHVWKHVLD"�7KH�JRDO�RI�WKLV�VWXG\�ZDV�WR�
FRPSDUH�WKH� LQFLGHQFH�RI�K\SRWHQVLRQ� LQ�&29,'����SUHJQDQW�
SDWLHQWV�WR�WKH�LQFLGHQFH�RI�K\SRWHQVLRQ�LQ�QRQ�&29,'����SUHJ-
QDQW�SDWLHQWV�LQ�WKH�OLWHUDWXUH�WR�VHH�LI�VSLQDO�DQHVWKHVLD�LV�VDIH�
IRU�WKLV�JURXS�RI�SDWLHQWV�RU�LI�LW�SRVHV�DQ�DGGLWLRQDO�ULVN�

$IWHU�WKH�DSSURYDO�RI�WKH�ORFDO�HWKLFDO�FRPPLWWHH��ZH�UHWURVSH-

FWLYHO\�DQDO\]HG�WKH�¿OHV�RI�&29,'����SDWLHQWV�ZKR�XQGHUZHQW�
FHVDUHDQ� VHFWLRQ� XQGHU� VSLQDO� DQHVWKHVLD� WR� GHWHUPLQH� WKH�
LQFLGHQFH�RI�K\SRWHQVLRQ�DQG�PDQDJHPHQW� VWUDWHJLHV� IRU�K\-
SRWHQVLRQ��7KH�VWXG\�ZDV�FDUULHG�RXW�ZLWK�WKH�SULQFLSOHV�RI�WKH�
+HOVLQNL� 'HFODUDWLRQ��0HGLFDO� UHFRUGV� RI� &29,'���� SUHJQDQW�
ZRPHQ�ZKR�ZHUH�DGPLWWHG�WR�RXU�KRVSLWDO�IRU�FHVDUHDQ�VHFWLRQ�
ZHUH�UHWURVSHFWLYHO\�UHWULHYHG�IURP�WKH�EHJLQQLQJ�RI�WKH�SDQGH-
PLF�XS�WR�'HFHPEHU�������7KH�GLDJQRVLV�FULWHULD�IROORZHG�WKH�
JXLGHOLQHV�RI� WKH�1DWLRQDO�+HDOWK�&RPPLVVLRQ�RI�7XUNH\��DQG�
WKH�6$56�&R9���QXFOHLF�DFLG�WHVW�SRVLWLYLW\��

:H�DFFHSWHG�QHXUD[LDO�DQHVWKHVLD�UHODWHG�K\SRWHQVLRQ�DV�K\-
SRWHQVLRQ�IURP�WKH�WLPH�RI�ORFDO�DQHVWKHWLF�LQMHFWLRQ�XQWLO����PLQ�
DIWHU�GHOLYHU\�RI� WKH�QHZERUQ��+\SRWHQVLRQ�ZDV�GH¿QHG�DV�D�
V\VWROLF�EORRG�SUHVVXUH�EHORZ�����PP�+J�RU�D�PHDQ�DUWHULDO�
SUHVVXUH�EHORZ����PP+J��$OO�WKH�GHPRJUDSKLF�YLWDO�GDWD��LQF-
OXGLQJ�V\VWROLF�DQG�GLDVWROLF�EORRG�SUHVVXUH��6%3�'%3���HSKHG-
ULQH�DWURSLQH�GRVHV��FU\VWDOORLGV�DQG�FROORLG� LQIXVLRQ�YROXPHV��
QHZERUQ�ELUWK�ZHLJKW��DQG�QDXVHD�DQG�YRPLWLQJ�ZHUH�UHFRUGHG�
WRR��

6366������ZDV�XVHG�WR�FRQGXFW�WKH�VWDWLVWLFDO�DQDO\VLV��6366�
,QF��&KLFDJR��,/��86$���&RQWLQXRXV�YDULDEOHV�ZHUH�UHSUHVHQWHG�
DV�PHDQ��VWDQGDUG�GHYLDWLRQ��DQG�PHGLDQ��PLQ�PD[���ZKLOH�FD-
WHJRULFDO�YDULDEOHV�ZHUH�UHSUHVHQWHG�DV�QXPEHUV��SHUFHQWDJH���
7KH�.ROPRJRURY��6PLUQRY�WHVW�ZDV�XVHG�WR�DVVHVV�FRQIRUPLW\�
WR� QRUPDO� GLVWULEXWLRQ�� :KHQ� FRPSDULQJ� QRUPDOO\� GLVWULEXWHG�
GDWD��WKH�VWXGHQW¶V�W�WHVW�ZDV�XVHG��ZKHQ�GDWD�LV�QRUPDOO\�GLVW-
ULEXWHG� GDWD�� WKH�0DQQ�:KLWQH\�8� WHVW� ZDV� XVHG�� 3HDUVRQ¶V�
FKL�VTXDUH�RU�)LVKHU¶V�WHVW�ZDV�XVHG�IRU�FRPSDULVRQ�RI�FDWHJR-
ULFDO�YDULDEOHV��)RU�DOO�WHVWV��S��������ZDV�FRQVLGHUHG�VWDWLVWLFDO-
O\�VLJQL¿FDQW�

����FRQ¿UPHG�&29,'����SDWLHQWV�ZHUH�LQFOXGHG�IRU�WKLV�VWXG\��
���RI�����FDVHV�ZHUH�K\SRWHQVLYH�����������DQG���������������
ZHUH�QRUPRWHQVLYH��'HPRJUDSKLF�GDWD�DQG�EDVHOLQH�KHPRG\-
QDPLF�YDOXHV�ZHUH�VLPLODU�EHWZHHQ�K\SRWHQVLYH�DQG�QRUPRWHQ-
VLYH�SDWLHQWV��DQG�QR�VWDWLVWLFDO�GLIIHUHQFH�ZDV�IRXQG�����RI�WKH�
K\SRWHQVLYH�SDWLHQWV�DQG�����RI�WKH�QRQ�K\SRWHQVLYH�SDWLHQWV�
ZHUH� DV\PSWRPDWLF� IRU� &29,'����� �� RI� WKH� K\SRWHQVLYH� DQG�
���RI� WKH�QRQ�K\SRWHQVLYH�&29,'����JURXS�SDWLHQWV� VKRZHG�
RQO\�RQH�RI� WKH�FRXJK�� IHYHU��G\VSQHD��DQG� WDFK\SQHD�V\PS-
WRPV�� DQG� QR� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFHV� ZHUH� IRXQG��
7KH�PHDQ�EXSLYDFDLQH�XVDJH�ZDV��������������PJ��������PJ��
IRU�WKH�K\SRWHQVLYH�JURXS�DQG��������������PJ��������PJ��IRU�
WKH� QRQ�K\SRWHQVLYH� JURXS�� 7KH� GLIIHUHQFH� ZDV� LQVLJQL¿FDQW�

INTRODUCTION

MATERIALS AND METHODS

RESULTS  
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�S �������7DEOH�����7KHUH�ZHUH�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�WKH�JURXSV��S� ������ZKHQ�����������������������
������PO�FU\VWDOORLG�ZDV� LQIXVHG� LQ� WKH�K\SRWHQVLYH�JURXS�DQG�����������������������������PO�FU\VWDOORLG�ZDV� LQIXVHG� LQ� WKH�
QRQ�K\SRWHQVLYH�JURXS��7DEOH�����&ROORLG�LQIXVLRQ�ZDV�XVHG�IRU����RI�WKH�QRQ�K\SRWHQVLYH�DQG����RI�WKH�K\SRWHQVLYH�SDWLHQWV�DQG�
QR�VWDWLVWLFDOO\�GLIIHUHQFHV�ZHUH�IRXQG���S ������

(SKHGULQH�ZDV�XVHG�IRU�DOO�WKH�K\SRWHQVLYH�SDWLHQWV��$WURSLQH�ZDV�XVHG���RI�WKH�K\SRWHQVLYH�DQG���RI�WKH�QRQ�K\SRWHQVLYH�JURXS�
SDWLHQWV��$WURSLQH�XVDJH�ZDV�VLJQL¿FDQW�EHWZHHQ�JURXSV��;� �����S ��������7DEOH�����

Table 1:�'HPRJUDSKLF�SURSHUWLHV�DQG�WRWDO�DPRXQW�RI�GUXJV�RI�WKH�JURXSV�

Data are expressed as mean ± SD

0HDQ� DUWHU൴DO� SUHVVXUH!� ��� PP�

Hg (n=195)

0HDQ�DUWHU൴DO�SUHVVXUH����PP�

Hg (n=54)

p

Age 29,14 ± 5,21 (16-42) �������������������� ����
:H൴JKW ���������������������� ���������������������� ����
+൴JKW� ����������������������� ����������������������� ����
%XS൴YDFD൴QH�GRVDJH��PJ� �������������������� �������������������� ����
(SKHGU൴QH�GRVDJH��PJ� �������������������
&U\VWDOOR൴G�DPRXQW��PO� ��������������������������� ��������������������������� ����

1HZERUQ�ZHLJKW�ZDV������������������JU�IRU�WKH�K\SRWHQVLYH�
&29,'����JURXS�DQG������������������JU�IRU�WKH�QRQ�K\SRWHQ-
VLYH�&29,'����JURXS��DQG� WKHUH�ZDV�QR�VWDWLVWLFDO�GLIIHUHQFH�
EHWZHHQ�WKH�JURXSV��S ������

1DXVHD�DQG�YRPLWLQJ�ZHUH�REVHUYHG�LQ������������RI�WKH�K\SR-
WHQVLYH�SDWLHQWV�DQG�������������RI�WKH�QRQ�K\SRWHQVLYH�JURXS�
�;����������S ������

7KLV� LV� WKH� ¿UVW� UHWURVSHFWLYH� VWXG\�ZKLFK� VKRZV�����&29,'�
��� SDWLHQWV¶� GDWD� LQ� RQH� FHQWHU� WKDW� QR� VLJQL¿FDQW� GLIIHUHQFH�
ZDV�VHHQ�LQ�WKH�LQFLGHQFH�RI�K\SRWHQVLRQ�DVVRFLDWHG�ZLWK�VSL-
QDO� DQHVWKHVLD� IRU� &29,'���� FHVDUHDQ� VHFWLRQ� FRPSDUHG� WR�
QRQ�&29,'�JURXS�LQ�OLWHUDWXUH��

&29,'���� KDV� SUHVHQWHG� FKDOOHQJHV� WR� KHDOWKFDUH� V\VWHPV�
DURXQG�WKH�ZRUOG�DQG�ZLOO�FRQWLQXH�WR�GR�VR�IRU�PRQWKV�DQG�SHU-
KDSV�\HDUV��7KH�WKUHDWV�WKDW�WKH�GLVHDVH�SRVHV�WR�ERWK�SDWLHQWV�
DQG� KHDOWKFDUH� ZRUNHUV� KDYH� FKDQJHG�PHGLFDO� SUDFWLFH�� EXW�
WKHVH�FKDQJHV�FDQ�RIIHU�RSSRUWXQLW\�WR�WKRVH�ZLWK�VXEVSHFLDOW\�
LQWHUHVWV�LQ�DUHDV�VXFK�DV�UHJLRQDO�DQDHVWKHVLD�

$W� WKH� EHJLQQLQJ� RI� WKH� &29,'���� SDQGHPLF� WKHUH� ZDVQ¶W�
HQRXJK�GDWD�DERXW�ZKLFK�DQHVWKHVLD� WHFKQLTXH�PXVW�EH�XVH�
RU�ZKLFK�RQH�LV�EHWWHU�IRU�PRWKHU��QHZERUQ��DQG�DOO�KHDOWK�FDUH�
ZRUNHUV��������

$OO�ZH�NQRZ� LV� WKDW�YLUXV�ZDV� WUDQVPLWWHG�E\�DHURVRO�DQG� WKH�
ULVN�RI�WUDQVPLVVLRQ�RI�DFXWH�UHVSLUDWRU\�LQIHFWLRQ�WR�KHDOWK�SUR-
IHVVLRQDOV�GXULQJ�WUDFKHDO�LQWXEDWLRQ�LV�����WLPHV�KLJKHU�LQ�WKH�

JURXS�H[SRVHG������+RZHYHU��VRPH�RI�WKHVH�SRWHQWLDO�EHQH¿WV�
RI�UHJLRQDO�DQHVWKHVLD�IRU�KHDOWKFDUH�ZRUNHUV�DQG�WKH�LQVWLWXWLRQ�
UDWKHU� WKDQ� WKH� SDWLHQWV� WKHPVHOYHV�� DQG�ZH�PXVW� QRW� IRUJHW�
WKDW�SDWLHQWV�DUH�DW� WKH�FHQWHU�RI� WKH�VKDUHG�GHFLVLRQ�PDNLQJ�
SURFHVV�ZKHQ�VHOHFWLQJ�WKH�VDIHVW�DQG�PRVW�HIIHFWLYH�DQHVWKH-
WLF�WHFKQLTXH�IRU�D�VXUJLFDO�SURFHGXUH�

$FFRUGLQJ� WR� D� UHFHQW� HGLWRULDO�� ³LW� LV� UHDVRQDEOH� WR� FRQVLGHU�
DGPLQLVWHULQJ�UHJLRQDO�DQHVWKHVLD� WR�SDWLHQWV�DW�KLJKHU�ULVN�RI�
FRPSOLFDWLRQV� VLPSO\� WR� DYRLG� JHQHUDO� DQHVWKHVLD� GXULQJ� WKH�
SDQGHPLF�´�%XW�WKH�TXHVWLRQ�LV��ZKDW�FRPSOLFDWLRQV�DUH�ZH�GH-
DOLQJ�ZLWK��DQG�ZKDW�FDQ�ZH�GR�DERXW�WKHP"�

$W� WKH�EHJLQQLQJ�RI� WKH�SDQGHPLF�&KHQ�HW�DOO� VWDWH� WKDW� WKH\�
XVHG�FRQWLQXRXV�HSLGXUDO� DQHVWKHVLD�RU� FRPELQHG�VSLQDO�HSL-
GXUDO�DQHVWKHVLD��&6(��WHFKQLTXH�IRU�&29,'����FHVDULDQ�VHF-
WLRQ�SURFHGXUHV�DQG�K\SRWHQVLRQ�ZDV�VLJQL¿FDQWO\�VHHQ����RI�
WKH����ZRPHQ�²LQGHHG��D�KLJK�LQFLGHQFH�RI�K\SRWHQVLRQ�������
7KH\�GLGQ¶W�H[SODLQ�ZKLFK�WHFKQLTXH�RU�GUXJ�WKH\�XVHG��HSLGXUDO�
RU� FRPELQHG�VSLQRHSLGXUDO�DQHVWKHVLD�� IRU� WKH�DQHVWKHVLD�� ,Q�
WKH� FRUUHVSRQGHQFH� RI� WKH� DUWLFOH�� WKH\� VWDWH� WKDW� WKH\� GLGQ¶W�
SUHIHU�VSLQDO�DQHVWKHVLD�EHFDXVH�RI�SRVVLEOH�YLUXV� ORFDWLRQ� LQ�
WKH� FHUHEURVSLQDO� ÀXLG� DQG� WKH� ULVN� RI� YLUDO� VSUHDG� DQG� WKH\�
FKRVH�HSLGXUDO�DQHVWKHVLD�������(SLGXUDO�DQHVWKHVLD��ZKLFK�LV�
QRZDGD\V�D�OHVV�FRPPRQ�FKRLFH�IRU�VFKHGXOHG�FDVHV��WKHQ�WKH�
KLJK� LQFLGHQFH�RI�K\SRWHQVLRQ� LV�PRUH�FRQFHUQLQJ��7KH\�H[S-
ODLQHG� WKH�SHULRSHUDWLYH�K\SRWHQVLRQ�ZLWK�6$56�&R9���ELQGV�
WR� WKH�DQJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH�,,� �$&(��� UHFHSWRU�DQG�
WKH�$&(��UHFHSWRU�LV�D�FDUGLR�FHUHEURYDVFXODU�SURWHFWLYH�IDFWRU��
ZKLFK�SOD\V�DQ�LPSRUWDQW�UROH� LQ�UHJXODWLQJ�EORRG�SUHVVXUH�� LQ�

RESULTSDISCUSSION
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DGGLWLRQ�WR�KDYH�DQ�DQWL�DWKHURVFOHURVLV�PHFKDQLVP������

=KDQJ� DQG� &KHQ� HW� DO� FRPSDUHG� K\SRWHQVLRQ� DIWHU� UHJLRQDO�
DQHVWKHVLD�LQ�&29,'����DQG�QRQ�&29,'����SUHJQDQW�SDWLHQWV�
LQ�DQRWKHU�PXOWLFHQWHU�VWXG\�������$IWHU�SURSHQVLW\�VFRUH�PDW-
FKLQJ�� WKH\� LQFOXGHG�����VXEMHFWV�� ����6$56�&R9���LQIHFWHG�
SDUWXULHQWV�� DQG� ���� XQLQIHFWHG� SDUWXULHQWV��7KH� LQFLGHQFH� RI�
QHXUD[LDO� DQHVWKHVLD�UHODWHG� K\SRWHQVLRQ� LQ� &29,'���� SDU-
WXULHQWV�ZDV�������YHUVXV��������LQ�FRQWURO�SDUWXULHQWV�� LQGL-
FDWLQJ� D� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ� WKH� JURXSV��+RZHYHU��
WKHUH� ZHUH� D� IHZ� SRLQWV� WKDW� ZHUH� FRQWHQWLRXV�� 7KH� DXWKRUV�
JDWKHUHG� DOO� UHJLRQDO� DQHVWKHVLD� GDWD� �VSLQDO�� HSLGXUDO�� DQG�
FRPELQHG�VSLQDO�HSLGXUDO��&6(��WHFKQLTXH�GDWD���DQG�K\SRWHQ-
VLRQ�ZDV�GH¿QHG�DV�D�V\VWROLF�EORRG�SUHVVXUH�RI�OHVV�WKDQ�����
PP+J�RU�D�PHDQ�DUWHULDO�EORRG�SUHVVXUH�RI� OHVV�WKDQ�����RI�
WKH�EDVHOLQH�YDOXH� �WKH�PHDQ�RI� UHSHDWHG�PHDVXUHPHQWV�EH-
IRUH� FRPPHQFLQJ� DQHVWKHVLD��� 7KH\� XVHG� YDVRSUHVVRUV� DQG�
ÀXLGV� ERWK� SURSK\ODFWLFDOO\� DQG� DIWHU� K\SRWHQVLRQ� GHYHORSHG��
7KH�PHDQ�DUWHULDO�SUHVVXUH�LQ�WKH�K\SRWHQVLYH�JURXS�ZDV������
PP+J��)XUWKHUPRUH�� WKH�GHVFULSWLRQ�RI�D�PHDQ�DUWHULDO�EORRG�
SUHVVXUH�EHORZ�����RI� WKH�EDVHOLQH�YDOXH� LV�GHEDWDEOH� ������
:H�RQO\� ORRNHG�DW� GDWD� IURP�VSLQDO� DQHVWKHVLD� SDWLHQWV�� DQG�
K\SRWHQVLRQ�ZDV�GH¿QHG�DV�D�V\VWROLF�EORRG�SUHVVXUH�RI� OHVV�
WKDQ�����PP�+J�RU�D�PHDQ�DUWHULDO�SUHVVXUH�RI� OHVV� WKDQ����
PP�+J��9DVRFRQVWULFWRUV�ZHUH�RQO\�XVHG�WR�WUHDW�K\SRWHQVLRQ��
QRW�WR�SUHYHQW�LW�

,Q�DQRWKHU�VWXG\��.DUDVX�HW�DO�� ORRNHG�DW� WKH�FHVDULDQ�VHFWLRQ�
SUDFWLFHV�RI����&29,'����SDWLHQWV��)RU����RI�WKH�SDWLHQWV��VSL-
QDO� DQHVWKHVLD� ZDV� XVHG�� DQG� WKH� LQFLGHQFH� RI� K\SRWHQVLRQ�
ZDV��������ZKLFK�ZDV�VLPLODU�WR�RXU�¿QGLQJV��+\SRWHQVLRQ�ZDV�
IRXQG�WR�EH�SUHYDOHQW�LQ�������SHUFHQW�RI�WKH�SDUWLFLSDQWV�LQ�RXU�
VWXG\������

%HIRUH� WKH� &29,'��� SDQGHPLF�� D� IHZ� VWXGLHV� ORRNHG� DW� WKH�
HIIHFWV�RI� VSLQDO�DQDHVWKHVLD�RQ�YLWDO� SDUDPHWHUV� LQ�SUHJQDQW�
ZRPHQ��0HUFLHU� HW� DO� GLVFRYHUHG� WKDW� ZLWKRXW� SKDUPDFRORJLF�
SURSK\ODFWLF�PHDVXUHV�� K\SRWHQVLRQ� FDQ� RFFXU� LQ� XS� WR� ����
RI�ZRPHQ�DIWHU�VSLQDO�DQDHVWKHVLD�IRU�FDHVDUHDQ�VHFWLRQ�������
/DWR�HW�DO�XVHG�'RSSOHU�VRQRJUDSK\�WR�HYDOXDWH����ZRPHQ�EH-
IRUH�DQG�DIWHU� VSLQDO� DQDHVWKHVLD��7KH\�GLVFRYHUHG� WKDW� DIWHU�
VSLQDO� DQDHVWKHVLD�� EORRG� SUHVVXUH� GURSSHG� VLJQL¿FDQWO\� LQ�
����RI� WKH�ZRPHQ��DQG�WKDW�����RI� WKH�ZRPHQ�H[SHULHQFHG�
VHYHUH�K\SRWHQVLRQ������

0DQ\� WKHRULHV� KDYH� EHHQ� SURSRVHG� WR� H[SODLQ� WKH� KLJK� LQFL-
GHQFH� DQG� VHYHULW\� RI� K\SRWHQVLRQ� GXULQJ� VSLQDO� DQHVWKHVLD�
FDHVDUHDQ�GHOLYHULHV����������0DWHUQDO�DJH��%0,��ZHLJKW�JDLQ��
JUDYLGLW\��KLVWRU\�RI�K\SRWHQVLRQ��EDVHOLQH�KHDUW�UDWH��ÀXLG�SUH-

ORDGLQJ�� DQG� DQHVWKHWLF� DGMXYDQW� KDYH� DOO� EHHQ� VKRZQ� WR� EH�
SUHGLFWRUV�RI�VSLQDO�DQHVWKHVLD�UHODWHG�K\SRWHQVLRQ�LQ�FHVDUHDQ�
VHFWLRQ�������2WKHU�LPSRUWDQW�IDFWRUV�LQFOXGH�WKH�KHLJKW��7��7���
DQG�GHQVLW\�RI� WKH�VHQVRU\�EORFN�� WKH� LQFUHDVHG�VHQVLWLYLW\� WR�
ORFDO�DQHVWKHWLFV�FRPELQHG�ZLWK� WKH�HIIHFWV�RI� WKH�V\PSDWKH-
WLF�EORFN�GXULQJ�SUHJQDQF\��WKH�DPRXQW�RI�ORFDO�DQHVWKHWLF��WKH�
DJJUDYDWLQJ�UROH�RI�DRUWRFDYDO�FRPSUHVVLRQ�E\�WKH�JUDYLG�XWH-
UXV�EDE\�ZHLJKW�DQG�H[SHULHQFH�RI� WKH�DQHVWKHVLRORJLVW��$6$�
SK\VLFDO�VWDWXV��XUJHQF\�RI�VXUJHU\��DQG�VXUJLFDO�GHSDUWPHQW�WR�
EH�SUHGLFWLYH�IDFWRUV�IRU�VSLQDO�DQHVWKHVLD�UHODWHG�K\SRWHQVLRQ�
LQ�FHVDUHDQ�GHOLYHU\������������

7KHUH�ZHUH�QR�GLIIHUHQFHV�EHWZHHQ�JURXSV�LQ�WHUPV�RI�GHPRJ-
UDSKLF�GDWD��EDE\�ZHLJKW�DQG�WULPHVWHU��DPRXQW�RI�ORFDO�DQHVW-
KHWLF��RU�YROXPH�RI�FU\VWDOORLG�LQIXVHG�LQ�RXU�VWXG\��)XUWKHUPRUH��
DOO�RI�WKH�DQHVWKHVLRORJLVWV�KDG�DW�OHDVW�WHQ�\HDUV�RI�H[SHULHQFH�
LQ�REVWHWULF�DQHVWKHVLD�

)RU�PDQ\� \HDUV�� SHULRSHUDWLYH� VSLQDO� K\SRWHQVLRQ�ZDV� EHOLH-
YHG�WR�DULVH�SULPDULO\�EHFDXVH�RI�YHQRXV�YDVRGLODWLRQ��+RZH-
YHU��VWXGLHV� WKDW�KDYH�XWLOL]HG�FDUGLDF�RXWSXW�PRQLWRULQJ�KDYH�
GHPRQVWUDWHG� WKDW� DUWHULDO� YDVRGLODWLRQ� LV� PRUH� OLNHO\� WR� EH�
UHVSRQVLEOH�IRU�WKH�GHFUHDVH�LQ�EORRG�SUHVVXUH�IROORZLQJ�VSLQDO�
DQDHVWKHVLD��UDWKHU�WKDQ�GHFUHDVHG�YHQRXV�UHWXUQ�DQG�FDUGLDF�
RXWSXW��DW�OHDVW�LQLWLDOO\��������7HFKQLTXHV�VXFK�DV�ÀXLG�ORDGLQJ��
YDVRSUHVVRU�DGPLQLVWUDWLRQ�DQG� ORZHU� OLPE�FRPSUHVVLRQ�KDYH�
EHHQ� VKRZQ� WR� GHFUHDVH� WKH� LQFLGHQFH�RI� VSLQDO�LQGXFHG�K\-
SRWHQVLRQ�GXULQJ� FHVDUHDQ� VHFWLRQ� ������ �+RZHYHU�� QR� VLQJOH�
UHJLPHQ�KDV�HOLPLQDWHG�FOLQLFDOO\�VLJQL¿FDQW�PDWHUQDO�K\SRWHQ-
VLRQ��DQG�FRPELQDWLRQ�RI�WHFKQLTXHV�PD\�EH�EHQH¿FLDO��EXW�YD-
VRSUHVVRUV�DUH�QRZ�UHFRJQL]HG�DV�WKH�PRVW�LPSRUWDQW�RSWLRQ�LQ�
WKH�PDQDJHPHQW�RI�K\SRWHQVLRQ�������$IWHU�VSLQDO�DQHVWKHVLD��
WKHUH�LV�D�IDOO�LQ�WKH�PHDQ�DUWHULDO�SUHVVXUH�DQG�D�PDUNHG�UHGXF-
WLRQ�LQ�V\VWHPLF�YDVFXODU�UHVLVWDQFH�GHVSLWH�LQFUHDVH�LQ�FDUGLDF�
RXWSXW��KHDUW� UDWH��DQG�VWURNH�YROXPH� LQ� WKH�¿UVW����PLQ�DIWHU�
LQGXFWLRQ�RI�VSLQDO�DQHVWKHVLD�HYHQ�DIWHU�ÀXLG�WKHUDS\�FDQ�EH�
VHHQ��,Q�WKLV�VLWXDWLRQ�EHVW�WUHDWPHQW�LV�XVLQJ�YDVRFRQVWULFWRUV�
IRU� WUHDWPHQW� ���������� � ,Q� WKLV�VWXG\�FU\VWDOORLG� LQIXVLRQ�ZHUH�
FRORDGHG�GXULQJ�WKH�VSLQDO�DQHVWKHVLD�SHUIRUPLQJ�IRU�K\SRWHQ-
VLRQ�SURSK\OD[LV�DQG�WUHDWPHQW��DQG�LI�WKH�K\SRWHQVLRQ�ZDV�SHU-
VLVWHQW�FU\VWDOORLG��FROORLG�YROXPH�UHSODFHPHQW�DQG�LQWUDYHQRXV�
HSKHGULQH����PJ�ZHUH�XVHG��

�:H�XVHG�HSKHGULQH��ZKLFK�LV�RQH�RI�WKH�EHVW�FKRLFHV�GXH�WR�LWV�
DYDLODELOLW\� IRU� YDVRSUHVVRU� WUHDWPHQW� LQ� REVWHWULF� DQHVWKHVLD��
ZLWK�D�PLQLPXP�GRVH�RI���PJ�DQG�D�PD[LPXP�GRVH�RI����PJ�
JLYHQ�WR�DOO�K\SRWHQVLYH�SDWLHQWV��,Q�DGGLWLRQ��SDUDV\PSDWKRO\WLF�
DWURSLQH�ZDV�XVHG�LQ�WKLV�VWXG\�IRU�WKUHH�K\SRWHQVLYH�DQG�RQH�
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QRQ�K\SHUWHQVLYH�JURXS�SDWLHQWV��ZKLFK�ZDV�VWDWLVWLFDOO\�VLJQL-
¿FDQW�

6HYHUDO�DXWKRUV�KDYH�UHSRUWHG�WKDW�ORZ�GRVH�VSLQDO�DQHVWKHVLD�
IRU�FHVDUHDQ�GHOLYHU\��XVLQJ�GRVHV�RI�����PJ�LQWUDWKHFDO�EXSL-
YDFDLQH�� UHVXOWV� LQ� D� OHVVHU� GHJUHH� RI� V\PSDWKHFWRP\�� YDVR-
GLODWLRQ�� DQG� KHPRG\QDPLF� FKDQJHV�� LQFOXGLQJ� K\SRWHQVLRQ��
$OWKRXJK� D� ORZHU� LQWUDWKHFDO� EXSLYDFDLQH� GRVH� UHGXFHV� WKH�
ULVN�RI�K\SRWHQVLRQ�DQG� WKH�DVVRFLDWHG�QDXVHD�DQG�YRPLWLQJ��
LW� LQFUHDVHV�WKH�QHHG�IRU� LQWUDRSHUDWLYH�DQDOJHVLF�VXSSOHPHQ-
WDWLRQ��,W�DOVR�OHDGV�WR�D�VKRUWHU�GXUDWLRQ�RI�EORFN�DQG�D�VORZHU�
RQVHW�VSHHG������� ,I�D� ORZ�GRVH�VSLQDO�DQHVWKHVLD� LV�SODQQHG��
WKH� FRPELQHG�VSLQDO� HSLGXUDO� WHFKQLTXH��ZKLFK� DOORZV� IRU� WKH�
XVH�RI�DQ�HSLGXUDO�FDWKHWHU�WR�DXJPHQW�WKH�EORFN��LI�QHFHVVDU\��
VKRXOG�EH�XVHG��/RZ�GRVH�&6(�DQHVWKHVLD��RQ�WKH�RWKHU�KDQG��
LV�VXSHULRU� WR�VLQJOH�VKRW�VSLQDO�DQHVWKHVLD�RQO\� LQ�³FRPSOLFD-
WHG´�SDWLHQWV� �VXFK�DV� WKRVH�ZLWK�FDUGLRYDVFXODU�GLVHDVH�DQG�
FRPSURPLVHG�EDELHV��DQG�RU�ZKHQ�D�FRPSOLFDWHG�RU�SURORQJHG�
FDHVDUHDQ�GHOLYHU\�LV�H[SHFWHG�������2WKHUZLVH��IRU�WKH�PDMRULW\�
RI�SDWLHQWV��VLQJOH�VKRW�VSLQDO�DQHVWKHVLD� LV�QRZ�DQ�HIIHFWLYH��
TXLFN�� VLPSOH�� DQG� VDIH� RSWLRQ�� )XUWKHUPRUH�� REVWHWULF� DQHVW-
KHVLRORJLVWV�PXVW�NHHS� LQ�PLQG�WKDW� ORZ�GRVH�VSLQDO�DQHVWKH-
VLD�PD\�QHFHVVLWDWH�DGGLWLRQDO�DQDOJHVLD�RU�PDVN�YHQWLODWLRQ��
'XULQJ� SDQGHPLFV�� PDVN� YHQWLODWLRQ� RU� WKH� QHHG� IRU� JHQHUDO�
DQHVWKHVLD�LQFUHDVH�WKH�ULVN�RI�H[SRVXUH�WR�SDWLHQWV¶�UHVSLUDWRU\�
VHFUHWLRQV�DV�ZHOO�DV�WKH�ULVN�RI�SHULRSHUDWLYH�YLUDO�WUDQVPLVVL-
RQ�WR�KHDOWKFDUH�ZRUNHUV�DQG�RWKHU�SDWLHQWV��$OUHDG\�ZH�NQRZ�
WKDW� LQ� SUHJQDQF\� IXQFWLRQDO� UHVLGXDO� FDSDFLW\�� HQG�H[SLUDWRU\�
YROXPHV� DQG� UHVLGXDO� YROXPHV� GHFUHDVHV�� � $OVR� GHFUHDVHG�
WRWDO� OXQJ�FDSDFLW\�DQG� LQDELOLW\� WR�FOHDU�VHFUHWLRQV�FDQ�PDNH�
SUHJQDQW�ZRPHQ�PRUH�VXVFHSWLEOH� WR�VHYHUH� UHVSLUDWRU\� LQIH-
FWLRQV�������:H�NQRZ�WKDW�&29,'����FDXVHV�DFXWH�UHVSLUDWRU\�
IDLOXUH��ZLWK�D�PDMRU�FKDQJH� LQ� WKH�YHQWLODWLRQ��SHUIXVLRQ� UDWLR�
DQG�SXOPRQDU\�VKXQW��OHDGLQJ�WR�KHPRJORELQ�GHVDWXUDWLRQ��DQG�
VLJQV�DQG�V\PSWRPV�RI�UHVSLUDWRU\�GLVFRPIRUW�RU�IDLOXUH�������,Q�
D�UHFHQW�VWXG\�VKRZHG�WKDW�����������RI�WKH�&29,'����SDWLHQWV�
ZLWK�VHYHUH�RU�FULWLFDO�LOOQHVV�GXULQJ�SUHJQDQF\��DQG�����������
UHTXLUHG�PHFKDQLFDO�YHQWLODWLRQ�������,Q�OLJKW�RI�DOO�DYDLODEOH�LQ-
IRUPDWLRQ��JHQHUDO�DQHVWKHVLD�SRVHV�D�ULVN�WR�ERWK�WKH�SDWLHQW�
DQG�DOO�PHGLFDO�SHUVRQQHO�LQ�WKH�RSHUDWLQJ�URRP�

7KHUH�ZDV�QR� IDLOXUH� IRU� UHJLRQDO� DQHVWKHVLD� DPRQJ� WKH� ����
SDWLHQWV�LQ�RXU�UHWURVSHFWLYH�DQDO\VHV��DQG�QRQH�RI�WKHP�ZHUH�
FRQYHUWHG� WR� PDVN� YHQWLODWLRQ� RU� JHQHUDO� DQHVWKHVLD�� :KHQ�
FRPSDUHG� WR�QRQ�&29,'����SUHJQDQW�ZRPHQ��ZH�FRQFOXGHG�
WKDW�XVLQJ�VSLQDO�DQHVWKHVLD�LQ�FHVDUHDQ�VHFWLRQ�LV�TXLFN��HIIH-
FWLYH��DQG�VDIH� IRU�SUHJQDQW�ZRPHQ�ZLWK�&29,'���� LQIHFWLRQ��

&29,'����LQIHFWLRQ�GRHV�QRW�DSSHDU�WR�EH�D�ULVN�IDFWRU�IRU�K\-
SRWHQVLRQ�DIWHU�VSLQDO�DQHVWKHVLD�LQ�LQIHFWHG�ZRPHQ�

$FNQRZOHGJPHQW

$OO�WKH�DXWKRUV�LQFOXGHG�HYHU\�VWDJH�RI�WKH�PDQXVFULSW��

1R�SRWHQWLDO�FRQÀLFW�RI�LQWHUHVW�UHOHYDQW�WR�WKLV�DUWLFOH�

7KHUH�LV�QRW�DQ\�VSRQVRU�XVHG�IRU�WKLV�PDQXVFULSW��

��� $OORWH\�-��6WDOOLQJV�(��%RQHW�0��<DS�0��&KDWWHUMHH�6��
.HZ�7��HW�DO���IRU�3UHJ&29����/LYLQJ�6\VWHPDWLF�5HYLHZ�&RQ-
VRUWLXP��&OLQLFDO�PDQLIHVWDWLRQV��ULVN�IDFWRUV��DQG�PDWHUQDO�DQG�
SHULQDWDO�RXWFRPHV�RI�FRURQDYLUXV�GLVHDVH������LQ�SUHJQDQF\��
OLYLQJ� V\VWHPDWLF� UHYLHZ� DQG� PHWD�DQDO\VLV�� %0-�� ����� 6HS�
������P������

��� 3LHUFH�:LOOLDPV� 5$0�� %XUG� -�� )HOGHU� /�� .KRXU\� 5��
%HUQVWHLQ�36��$YLOD�.��HW�DO��&OLQLFDO�FRXUVH�RI�VHYHUH�DQG�FUL-
WLFDO�FRURQDYLUXV�GLVHDVH������ LQ�KRVSLWDOL]HG�SUHJQDQFLHV��D�
8QLWHG�6WDWHV�FRKRUW�VWXG\��$P�-�2EVWHW�*\QHFRO�0)0�������
$XJ��������������

��� 8SSDO�9��6RQGHNRSSDP�59��/DQGDX�5��(O�%RJKGDGO\�
.��1DURX]H�6��.DODJDUD�+.3��1HXUD[LDO�DQDHVWKHVLD�DQG�SH-
ULSKHUDO�QHUYH�EORFNV�GXULQJ�WKH�&29,'����SDQGHPLF��D�OLWHUD-
WXUH�UHYLHZ�DQG�SUDFWLFH�UHFRPPHQGDWLRQV��$QDHVWKHVLD�������
2FW�������������������

��� &29,'����*XLGDQFH�IRU�5HJLRQDO�$QHVWKHVLD�1HXUD[L-
DO�$QHVWKHVLD�DQG�3HULSKHUDO�1HUYH�%ORFNV��KWWSV���HVUDHXURSH�
RUJ�ZS�FRQWHQW�XSORDGV���������(65$$65$�&29,'����*XL-
GHOLQHV��SGI

��� :D[� 56�� &KULVWLDQ� 0'�� 3UDFWLFDO� UHFRPPHQGDWL-
RQV� IRU� FULWLFDO� FDUH�DQG�DQHVWKHVLRORJ\� WHDPV�FDULQJ� IRU� QR-
YHO� FRURQDYLUXV� ������Q&R9�� SDWLHQWV�� &DQ� -�$QDHVWK�� �����
0D\����������������

��� &KHQ�5��=KDQJ�<��+XDQJ�/��&KHQJ�%+��;LD�=<��0HQJ�
47��6DIHW\�DQG�HI¿FDF\�RI�GLIIHUHQW�DQHVWKHWLF�UHJLPHQV�IRU�SDU-
WXULHQWV�ZLWK�&29,'����XQGHUJRLQJ�&HVDUHDQ�GHOLYHU\��D�FDVH�
VHULHV�RI����SDWLHQWV��&DQ�-�$QDHVWK�������-XQ����������������

��� %HQKDPRX�'��0H\HU�+.��0RUDX�(��&KDVVDUG�'��0HU-
FLHU� )-�� )UHQFK� 2EVWHWULF� $QHVWKHVLD� :RUNLQJ� *URXS� �&OXE�
$QHVWKpVLH�5pDQLPDWLRQ� HQ� 2EVWpWULTXH� >&$52@��� 6SLQDO�
DQHVWKHVLD�IRU�&HVDUHDQ�GHOLYHU\�LQ�ZRPHQ�ZLWK�&29,'����LQ-
IHFWLRQ��TXHVWLRQV�UHJDUGLQJ� WKH�FDXVH�RI�K\SRWHQVLRQ��&DQ�-�
$QDHVWK������������������������

��� +DVKHPL� 0�� 7DKHUL� 0�� $PLQQHMDG� 5�� 6SLQDO� DQHVW-
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KHVLD�LQ�&29,'����SDWLHQWV��PRUH�UHVHDUFK�LV�QHHGHG��%UD]�-�
$QHVWKHVLRO����������������������

��� 0DFIDUODQH�$-5��+DUURS�*ULI¿WKV�:��3DZD�$��5HJLR-
QDO�DQDHVWKHVLD�DQG�&29,'�����¿UVW�FKRLFH�DW�ODVW"��%U�-�$QD-
HVWK�����������������������

���� &KHQ�5��=KDQJ�<<��=KRX�4��0HQJ�47��,Q�UHSO\��6SL-
QDO�DQHVWKHVLD�IRU�&HVDUHDQ�GHOLYHU\�LQ�ZRPHQ�ZLWK�&29,'����
LQIHFWLRQ��TXHVWLRQV�UHJDUGLQJ�WKH�FDXVH�RI�K\SRWHQVLRQ��&DQ�-�
$QDHVWK�������$XJ������������������

���� 0LOOHU�$-��$UQROG�$&��7KH�UHQLQ�DQJLRWHQVLQ�V\VWHP�LQ�
FDUGLRYDVFXODU�DXWRQRPLF�FRQWURO��UHFHQW�GHYHORSPHQWV�DQG�FOL-
QLFDO�LPSOLFDWLRQV��&OLQ�$XWRQ�5HV�������������������

���� =KDQJ�<��&KHQ�5��&DR�&��HW�DO��7KH�5LVN�RI�1HXUD[LDO�
$QHVWKHVLD�5HODWHG�+\SRWHQVLRQ�LQ�&29,'����3DUWXULHQWV�8Q-
GHUJRLQJ�&HVDUHDQ�'HOLYHU\��$�0XOWLFHQWHU��5HWURVSHFWLYH��3UR-
SHQVLW\�6FRUH�0DWFKHG�&RKRUW�6WXG\��)URQW�0HG��/DXVDQQH���
����������������

���� 0DGGHQ�1��(PHUXZD�81��3ROLQ�0��%HMHUDQR�6��*\DP-
¿�%DQQHUPDQ� &�� %RRNHU� :$�� 6$56�&R9��� DQG� K\SHUWHQVL-
YH� GLVHDVH� LQ� SUHJQDQF\��$P� -�2EVWHW�*\QHFRO�0)0�� ������
����������������

���� .DUDVX�'��.LOLFDUVODQ�1��2]JXQD\�6(��*XUEX]�+��2XU�
DQHVWKHVLD�H[SHULHQFHV� LQ�&29,'����SRVLWLYH�SDWLHQWV�GHOLYH-
ULQJ�E\�FHVDUHDQ�VHFWLRQ��$�UHWURVSHFWLYH�VLQJOH�FHQWHU�FRKRUW�
VWXG\��-�2EVWHW�*\QDHFRO�5HV�������$XJ�������������������

���� 0HUFLHU�)-��$XJq�0��+RIIPDQQ�&��)LVFKHU�&��/H�*RX-
H]�$��0DWHUQDO�K\SRWHQVLRQ�GXULQJ�VSLQDO�DQHVWKHVLD�IRU�FDHVD-
UHDQ�GHOLYHU\��0LQHUYD�$QHVWHVLRO�������-DQ��������������(SXE�
�����1RY�����

���� /DWR�.��%HNHV�,��:LGVFKZHQGWHU�3��)ULHGO�7:3��-DQ-
QL�:��5HLVWHU� )�� HW� DO�� +\SRWHQVLRQ� GXH� WR� VSLQDO� DQHVWKHVLD�
LQÀXHQFHV�IHWDO�FLUFXODWLRQ�LQ�SULPDU\�FDHVDUHDQ�VHFWLRQV��$UFK�
*\QHFRO�2EVWHW�����������������������

���� '\HU�5$��5HHG�$5��6SLQDO�K\SRWHQVLRQ�GXULQJ�HOHFWL-
YH�FHVDUHDQ�GHOLYHU\��FORVHU�WR�D�VROXWLRQ��$QHVWK�$QDOJ�������
������������

���� 0HUFLHU�)-��)OXLG�/RDGLQJ�IRU�&HVDUHDQ�'HOLYHU\�8Q-
GHU� 6SLQDO� $QDHVWKHVLD�� +DYH� :H� 6WXGLHG� $OO� WKH� 2SWLRQV"�
$QHVWK�$QDOJ�������������������

���� )DNKHUSRXU�$��*KDHP�+��)DWWDKL�=��=DUHH�6��0DWHU-
QDO�DQG�DQDHVWKHVLD�UHODWHG�ULVN�IDFWRUV�DQG�LQFLGHQFH�RI�VSLQDO�
DQDHVWKHVLD�LQGXFHG�K\SRWHQVLRQ�LQ�HOHFWLYH�FDHVDUHDQ�VHFWL-
RQ��D�PXOWLQRPLDO�ORJLVWLF�UHJUHVVLRQ��,QGLDQ�-�$QDHVWK���������
����������

���� 5XVVHOO� ,)�� /HYHOV� RI� DQDHVWKHVLD� DQG� LQWUDRSHUDWLYH�
SDLQ� DW� FDHVDUHDQ� VHFWLRQ� XQGHU� UHJLRQDO� EORFN�� ,QW� -�2EVWHW�
$QHVWK���������������

���� 0HUFLHU�)-��%RQQHW�03��'H� OD�'RULH�$��0RXIRXNL�0��
%DQX�)��+DQDI�$�HW�DO��6SLQDO�DQDHVWKHVLD�IRU�FDHVDUHDQ�VHFWL-
RQ��ÀXLG�ORDGLQJ��YDVRSUHVVRUV�DQG�K\SRWHQVLRQ��$QQ�)U�$QHVWK�
5HDQLP�����������������

���� .LQVHOOD� 60�� :KLWZDP� -*�� 6SHQFHU� -$�� 5HGXFLQJ�
DRUWRFDYDO�FRPSUHVVLRQ��KRZ�PXFK�WLOW�LV�HQRXJK"�%0-�������
������������

���� /DQJHVDHWHU�(��5RVVHODQG�/$��6WXEKDXJ�$��&RQWLQX-
RXV�LQYDVLYH�EORRG�SUHVVXUH�DQG�FDUGLDF�RXWSXW�PRQLWRULQJ�GX-
ULQJ�FHVDUHDQ�GHOLYHU\��D�UDQGRPL]HG��GRXEOH�EOLQG�FRPSDULVRQ�
RI� ORZ�GRVH� YHUVXV� KLJK�GRVH� VSLQDO� DQHVWKHVLD�ZLWK� LQWUDYH-
QRXV�SKHQ\OHSKULQH�RU�SODFHER�LQIXVLRQ��$QHVWKHVLRORJ\�������
��������������

���� 6KDUZRRG�6PLWK� *�� 'UXPPRQG�*%�� +\SRWHQVLRQ� LQ�
REVWHWULF�VSLQDO�DQDHVWKHVLD��D� OHVVRQ�IURP�SUH�HFODPSVLD��%U�
-�$QDHVWK������������������

���� '\HU� 5$�� 5HHG�$5�� YDQ� '\N� '��$UFDFKH� 0-�� +RG-
JHV�2��/RPEDUG�&-��HW�DO��+HPRG\QDPLF�HIIHFWV�RI�HSKHGULQH��
SKHQ\OHSKULQH��DQG�WKH�FRDGPLQLVWUDWLRQ�RI�SKHQ\OHSKULQH�ZLWK�
R[\WRFLQ� GXULQJ� VSLQDO� DQHVWKHVLD� IRU� HOHFWLYH� FHVDUHDQ� GHOL-
YHU\��$QHVWKHVLRORJ\�������2FW����������������

���� 5RRIWKRRIW�(��9DQ�GH�9HOGH�0��/RZ�GRVH�VSLQDO�DQD-
HVWKHVLD�IRU�&DHVDUHDQ�VHFWLRQ�WR�SUHYHQW�VSLQDO�LQGXFHG�K\SR-
WHQVLRQ��&XUU�2SLQ�$QDHVWKHVLRO�������������������

���� %HQKDPRX�'��:RQJ�&��1HXUD[LDO�DQHVWKHVLD� IRU�FH-
VDUHDQ�GHOLYHU\��ZKDW� FULWHULD� GH¿QH� WKH� ³RSWLPDO´� WHFKQLTXH"�
$QHVWK�$QDOJ�������1RY����������������

���� *RRGQLJKW�:+��6RSHU�'(��3QHXPRQLD�LQ�SUHJQDQF\��
&ULW�&DUH�0HG�����6XSSO��6���±�6�����������

���� 7KRPDV�5�GGHO�'��:LQQLQJ�-��'LFNPDQQ�3��2XDUW�'��
.RUWJHQ�$�� -DQVVHQV�8��%DXHU�0��&RURQDYLUXV�GLVHDVH������
�&29,'������XSGDWH�IRU�DQHVWKHVLRORJLVWV�DQG�LQWHQVLYLVWV�0DU-
FK�������$QDHVWKHVLVW�������'HF����6XSSO����������

���� $GKLNDUL� (+�� 6R5HOOH� -$�� 0F,QWLUH� ''�� 6SRQJ� &<��
,QFUHDVLQJ� VHYHULW\� RI� &29,'���� LQ� SUHJQDQF\� ZLWK� 'HOWD�
�%����������YDULDQW�VXUJH��$P�-�2EVWHW�*\QHFRO�������6HS����
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+XPDQ�PLON� LV� WKH�PDLQ� VRXUFH� RI� QXWULWLRQ� IRU� WKH� QHZERUQ��
6XFFHVVIXOO\�LQLWLDWLQJ�DQG�PDLQWDLQLQJ�EUHDVWIHHGLQJ�DQG�VXS-
SRUWLQJ� EUHDVWIHHGLQJ� PRWKHUV� LV� RQH� RI� WKH� PRVW� LPSRUWDQW�
KHDOWK�JRDOV�LQ�WHUPV�RI�LPPXQRORJLFDO��SK\VLRORJLFDO��SV\FKR-
ORJLFDO��DQG�GHYHORSPHQWDO�EHQH¿WV� IRU� WKH�QHZERUQ��������$Q�
HVWLPDWHG� �������� FKLOG� GHDWKV� FDQ� EH� SUHYHQWHG� HDFK� \HDU�
E\�LQFUHDVLQJ�EUHDVWIHHGLQJ�UDWHV������7KH�¿UVW�KRXUV�DIWHU�ELUWK�
DUH�FULWLFDO�IRU�LQLWLDWLQJ�DQG�PDLQWDLQLQJ�EUHDVWIHHGLQJ��(YHQ�LI�
WKHUH�LV�QR�OLIH�WKUHDWHQLQJ�VLWXDWLRQ�LQ�WKLV�SURFHVV��WKH�IDFW�WKDW�
QHZERUQ�KRVSLWDOL]DWLRQ�LQ�WKH�QHRQDWDO�XQLW�QHJDWLYHO\�DIIHFWV�
WKH�PRWKHU�LQIDQW�LQWHUDFWLRQ�DV�ZHOO�DV�WKH�EUHDVWIHHGLQJ�SUR-
FHVV�����

2QH�RI�WKH�PDLQ�FDXVHV�RI�VWUHVV�DQG�DQ[LHW\�IRU�SDUHQWV�ZKRVH�
QHZERUQ�LQIDQWV�DUH�DGPLWWHG�WR�WKH�QHRQDWDO�XQLW� LV�WKDW�WKH\�
DUH�XQDEOH�WR�HPEUDFH�WKH�KHDOWK\�LQIDQW�WKH\�GUHDPHG�RI�DIWHU�
WKH�HPRWLRQDO�UROOHUFRDVWHU�RI�SUHJQDQF\�DQG�ELUWK������,Q�DGGLWL-
RQ��WKH�FKDRWLF�HQYLURQPHQW�RI�WKH�QHRQDWDO�XQLW�ZLWK�WKH�VRXQG��
OLJKW��DQG�PHGLFDO�GHYLFHV��WKH�UHVWULFWLRQ�RI�WKH�FDUHJLYHU�UROH�
RI� WKH� SDUHQWV�� HVSHFLDOO\� WKH� PRWKHU�� WKH� QXUVHV� DVVXPLQJ�
WKH�PDMRU�UHVSRQVLELOLW\� LQ� WKH�FDUH�RI� WKH�QHZERUQ� LQIDQW�� WKH�
XQFHUWDLQWLHV� DERXW� WKH� QHZERUQ¶V� KHDOWK� FDQ� EH� FRXQWHG� DV�
RWKHU� VWUHVVRUV� DIIHFWLQJ� SDUHQWV� ZLWK� QHZERUQ� LQIDQWV� LQ� WKH�
QHRQDWDO� XQLW� ������� ,Q� D� SUHYLRXV� VWXG\�� LW� ZDV� UHSRUWHG� WKDW�
KRVSLWDOL]DWLRQ� LQ� WKH� QHRQDWDO� XQLW� UHGXFHV� H[FOXVLYH� EUHDVW-
IHHGLQJ� UDWHV� �����$OWKRXJK� WKHUH�DUH�PDQ\� IDFWRUV� WKDW�DIIHFW�
WKH�FRQWLQXLW\�DQG�VXFFHVV�RI�EUHDVWIHHGLQJ�RI�PRWKHUV�ZKRVH�
QHZERUQ�LQIDQWV�DUH�KRVSLWDOL]HG�LQ�WKH�QHRQDWDO�XQLW��WKH�PR-
WKHU¶V�ZLOOLQJQHVV�WR�EUHDVWIHHG��D�IHHOLQJ�RI�FRPSHWHQFH��DQG�
VHOI�FRQ¿GHQFH�DERXW�EUHDVWIHHGLQJ�DUH�IDFWRUV�WKDW�SRVLWLYHO\�
DIIHFW�EUHDVWIHHGLQJ�VXFFHVV�������

%UHDVWIHHGLQJ�PRWLYDWLRQ� LV�DPRQJ� WKH� IDFWRUV� UHSRUWHG� WR�EH�
HIIHFWLYH�LQ�LQLWLDWLQJ�DQG�PDLQWDLQLQJ�EUHDVWIHHGLQJ��$FFRUGLQJ�
WR� WKH�6HOI�'HWHUPLQDWLRQ�7KHRU\��PRWLYDWLRQ� W\SHV� WKDW�DIIHFW�
WKH�FRQWLQXDWLRQ�RI�EUHDVWIHHGLQJ�DUH�DXWRQRPRXV�DQG�FRQWURO-
OHG�PRWLYDWLRQ����������$FFRUGLQJ�WR�WKLV�WKHRU\��LQGLYLGXDOV�DUH�
DXWRQRPRXVO\�PRWLYDWHG� LI� WKH\� SHUIRUP� D� EHKDYLRU� EHFDXVH�
WKH\�KDYH� WKH� IUHHGRP�WR�GR�VR�� IHHO�FRPSHWHQW��DQG�UHFHLYH�
VXSSRUW� IURP� VLJQL¿FDQW� RWKHUV�� 2Q� WKH� RWKHU� KDQG�� WKH\� DUH�
PRWLYDWHG�LQ�D�FRQWUROOHG�PDQQHU�LI�WKH\�SHUIRUP�D�EHKDYLRU�IRU�
PRQHWDU\�UHZDUGV�RU�QRW�WR�IHHO�JXLOW\��WR�JHW�DSSURYDO��RU�WR�EH�
DSSUHFLDWHG�������0RWKHUV� LQ�D�VXSSRUWLYH�HQYLURQPHQW�ZLWK�D�
KLJK� OHYHO�RI�DXWRQRPRXV�PRWLYDWLRQ�DUH�PRUH� OLNHO\� WR�FRQWL-
QXH�EUHDVWIHHGLQJ��ZKLOH�PRWKHUV�ZLWK�D�KLJK� OHYHO�RI�FRQWURO-

OHG�PRWLYDWLRQ�DUH�OHVV�OLNHO\�WR�FRQWLQXH�EUHDVWIHHGLQJ�������,Q�
DGGLWLRQ��ZKLOH�D�PRWKHU�ZLWK�ORZ�PRWLYDWLRQ�FDQQRW�FRSH�ZLWK�
EUHDVWIHHGLQJ�SUREOHPV��D�PRWKHU�ZLWK�KLJK�PRWLYDWLRQ�PDNHV�
WKH�QHFHVVDU\�HIIRUW�WR�FRSH�ZLWK�WKH�GLI¿FXOWLHV�GXULQJ�EUHDVW-
IHHGLQJ�DQG�FRQWLQXHV�EUHDVWIHHGLQJ�������1XUVHV�KDYH�D�NH\�
UROH� LQ� LQLWLDWLQJ��PDLQWDLQLQJ�EUHDVWIHHGLQJ��DQG� LQ� FRQWUROOLQJ�
WKH�IDFWRUV�DIIHFWLQJ�EUHDVWIHHGLQJ����������$OWKRXJK�WKHUH�DUH�
VWXGLHV� LQ� WKH� OLWHUDWXUH� LQYHVWLJDWLQJ� WKH�VWUHVV� OHYHOV�RI�PRW-
KHUV�ZKRVH�QHZERUQ� LQIDQWV� DUH� KRVSLWDOL]HG� LQ� WKH�QHRQDWDO�
XQLW��WKHUH�LV�QR�VWXG\�WKDW�H[DPLQHV�WKH�UHODWLRQVKLS�EHWZHHQ�
SHUFHLYHG�VWUHVV��EUHDVWIHHGLQJ�PRWLYDWLRQ��DQG�EUHDVWIHHGLQJ�
VXFFHVV�LQ�PRWKHUV�ZKR�H[SHULHQFH�EUHDVWIHHGLQJ�IRU�WKH�¿UVW�
WLPH�� ,Q� WKLV� UHJDUG�� WKLV� VWXG\�DLPHG� WR�GHWHUPLQH�SHUFHLYHG�
VWUHVV�� EUHDVWIHHGLQJ� PRWLYDWLRQ�� DQG� EUHDVWIHHGLQJ� VXFFHVV�
DQG�WR�UHYHDO� WKH�UHODWLRQVKLS�EHWZHHQ�WKHP��DPRQJ�PRWKHUV�
ZLWK�QHZERUQ�LQIDQWV¶�KRVSLWDOL]DWLRQ�LQ�WKH�QHRQDWDO�XQLW�

Design and Participating
7KLV�UHVHDUFK�ZDV�GHVLJQHG�DV�D�FURVV�VHFWLRQDO�VWXG\�EHWZH-
HQ�1RYHPEHU������DQG�$SULO������LQ�WKH�1HRQDWDO�8QLW�RI�D�8QL-
YHUVLW\�KRVSLWDO��7KH�VWXG\�SRSXODWLRQ�FRQVLVWHG�RI�WKH�PRWKHUV�
RI�WHUP�QHZERUQ�LQIDQWV�ZKR�ZHUH�KRVSLWDOL]HG�LQ�WKLV�1HRQDWDO�
8QLW�DQG�KDG�QR�VXFNLQJ�DQG�VZDOORZLQJ�SUREOHPV��,Q�WKLV�UH-
JDUG��SULPLSDURXV�PRWKHUV�ZKR�KDG�QR�QHXURORJLFDO�SUREOHPV�
ZHUH�EUHDVWIHHGLQJ��VSRNH�7XUNLVK��DQG�DJUHHG�WR�SDUWLFLSDWH�LQ�
WKH�VWXG\�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��7KH�VDPSOH�RI�WKH�VWXG\�
FRQVLVWHG�RI� ����SULPLSDURXV�PRWKHUV�ZKR�PHW� WKH� LQFOXVLRQ�
FULWHULD�

Data Collection
,QVWLWXWLRQDO�DQG�(WKLFV�&RPPLWWHH�DSSURYDO�ZDV�REWDLQHG� IRU�
WKH�VWXG\��'HFLVLRQ�QR�������.$(.����B����������B�����7KH�
SXUSRVH�RI� WKH�VWXG\�ZDV�H[SODLQHG�DQG�ZULWWHQ�FRQVHQW�ZDV�
REWDLQHG� IURP� DOO� SDUWLFLSDQWV�� )DFH�WR�IDFH� LQWHUYLHZV� ZHUH�
FRQGXFWHG� ZLWK�PRWKHUV� ZKR�PHW� WKH� LQFOXVLRQ� FULWHULD� LQ� DQ�
DUHD�IUHH�RI�QRLVH�DQG�LQWHUUXSWLRQV�EHIRUH�EUHDVWIHHGLQJ�WLPH��
$�TXHVWLRQQDLUH�ZDV�DSSOLHG�DQG�ODVWHG�IRU�DQ�DYHUDJH�RI����PL-
QXWHV��$IWHUZDUG��PRWKHUV�ZHUH�REVHUYHG�ZKLOH�EUHDVWIHHGLQJ�
WKHLU� LQIDQWV� DQG� WKH� /$7&+� EUHDVWIHHGLQJ� DVVHVPHQW� VFDOH�
ZDV�¿OOHG��'DWD�FROOHFWLRQ� WRROV�DUH�H[SODLQHG� LQ� IXUWKHU�GHWDLO�
EHORZ�

,QWURGXFWRU\�&KDUDFWHULVWLFV�)RUP��7KH�IRUP�FRQVLVWHG�RI�TXHV-
WLRQV�DERXW�WKH�LQWURGXFWRU\�FKDUDFWHULVWLFV�RI�WKH�PRWKHUV�VXFK�
DV�DJH��ZRUNLQJ�VWDWXV��LQFRPH�VWDWXV��UHFHLYLQJ�SUHQDWDO�EUH-

INTRODUCTION

MATERIALS AND METHODS
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RESULTS

DVWIHHGLQJ�HGXFDWLRQ��HWF�

3HUFHLYHG�6WUHVV�6FDOH��366���366�ZDV�GHYHORSHG�E\�&RKHQ�
HW�DO���DQG�ODWHU�DGDSWHG�LQWR�7XUNLVK�E\�(VNLQ�HW�DO���������366�
LV� D� ��SRLQW� /LNHUW�W\SH� VFDOH� DQG� FRQVLVWV� RI� ��� LWHPV��(DFK�
LWHP�RQ�WKH�VFDOH�LV�VFRUHG�EHWZHHQ�����DQG��366�VFRUHV�UDQJH�
IURP���WR�����6HYHQ�LWHPV�DUH�VFRUHG�LQ�UHYHUVH��7KH�VFDOH�KDV�
WZR� VXE�GLPHQVLRQV�� SHUFHLYHG� LQVXI¿FLHQW� VHOI�HI¿FDF\� �3,6��
DQG�SHUFHLYHG�VWUHVV�GLVWUHVV��36'���$�KLJK�VFRUH�LQGLFDWHV�DQ�
H[FHVV�RI�RQH¶V�SHUFHSWLRQ�RI�VWUHVV�������,Q�WKH�SUHVHQW�UHVHDU-
FK��&URQEDFK¶V�DOSKD�YDOXH�RI�WKH�VFDOH�ZDV�IRXQG�WR�EH�������

%UHDVWIHHGLQJ�0RWLYDWLRQ�6FDOH��%06���%06�ZDV�GHYHORSHG�E\�
.HVWOHU�3HOHJ�HW�DO� ��������EDVHG�RQ�6HOI�'HWHUPLQDWLRQ�7KH-
RU\�� %06�ZDV� DGDSWHG� LQWR�7XUNLVK� E\�0Õ]UDN� � �������� %06�
IRU�SULPLSDURXV�PRWKHUV�FRQVLVWV�RI���VXE�GLPHQVLRQV��%06�LV�
D� ��SRLQW� /LNHUW� W\SH� VFDOH� DQG�HDFK� LWHP� LV� VFRUHG�EHWZHHQ�
��DQG� ��� 7KH� IDFWRUV� RI� WKH� %06� VFDOH� DUH� LQWHJUDWLYH� UHJX-
ODWLRQ� �%06�,5��� LQWULQVLF� PRWLYDWLRQ� DQG� LGHQWL¿HG� UHJXODWLRQ�
�%06�,05��� LQWURMHFWHG� UHJXODWLRQ�VRFLDO�DSSURYDO� �%06�,6$���
LQWURMHFWHG�UHJXODWLRQ�VRFLDO�SUHVVXUH��%06�,63���DQG�H[WHUQDO�
UHJXODWLRQ�LQVWUXPHQWDO� QHHGV� �%06�(,1��� 7KH� VFRUHV� RI� WKH�
VXE�GLPHQVLRQV� DUH� FDOFXODWHG� E\� WDNLQJ� WKH� DYHUDJH� RI� WKH�
VXE�GLPHQVLRQ� VFRUHV� RI� WKH� VFDOH�� +LJKHU� VFRUHV� REWDLQHG�
IURP�HDFK�VXE�GLPHQVLRQ�LQGLFDWH�KLJKHU�PRWLYDWLRQ�UHSUHVHQ-
WLQJ� WKDW� VXE�GLPHQVLRQ� ��������� ,Q� WKH� SUHVHQW� UHVHDUFK�� WKH�
&URQEDFK¶V�DOSKD�YDOXH�RI�WKH�VXE�GLPHQVLRQV�ZDV�IRXQG�WR�EH�
EHWZHHQ�������DQG�������

/$7&+�%UHDVWIHHGLQJ�$VVHVVPHQW�7RRO���/$7&+�ZDV�GHYHOR-
SHG�E\�-HQVHQ�HW�DO��� WR�HYDOXDWH�EUHDVWIHHGLQJ�VXFFHVV�DQG�
WKH�7XUNLVK�YDOLGLW\�DQG�UHOLDELOLW\�VWXG\�RI�WKH�VFDOH�ZHUH�FDUULHG�
RXW�E\�<HQDO�DQG�2NXPXú���������/$7&+�HYDOXDWHV�¿YH�EDVLF�
FULWHULD��DQG�HDFK�FULWHULRQ�LQ�WKH�VFDOH�LV�JLYHQ�������RU���SRLQWV��
/$7&+�VFRUHV�UDQJH�EHWZHHQ���DQG�����%UHDVWIHHGLQJ�VXFFHVV�
LV�HYDOXDWHG�RYHU�WKH�WRWDO�VFRUH��$�ORZ�VFRUH�LQGLFDWHV�WKDW�WKH�
PRWKHU�QHHGV�KHOS�ZLWK�EUHDVWIHHGLQJ��/$7&+�LV�VFRUHG�ZKLOH�
REVHUYLQJ�EUHDVWIHHGLQJ������7KH�&URQEDFK¶V�DOSKD�YDOXH�RI�WKH�
VFDOH�ZDV�IRXQG�WR�EH�������LQ�WKLV�VWXG\��

'DWD�$QDO\VLV

,%0� 6366� 6WDWLVWLFV� 6WDQGDUG� &RQFXUUHQW� 8VHU� 9� ��� �,%0�
&RUS���$UPRQN��1HZ�<RUN�� 86$�� VWDWLVWLFDO� SDFNDJH� SURJUDP�
ZDV�XVHG�WR�DQDO\]H�WKH�GDWD��9DULDEOHV�ZHUH�SUHVHQWHG�XVLQJ�
QXPEHU��Q���SHUFHQWDJH������PHDQ�VWDQGDUG�GHYLDWLRQ�

�P�VG���0HGLDQ��0���¿UVW�TXDUWLOH��4����DQG�WKLUG�TXDUWLOH��4�����
6KDSLUR�:LON�WHVW�DQG�4���4�JUDSKV�ZHUH�XVHG�WR�FKHFN�ZKHWKHU�
WKH�GDWD�ZHUH�QRUPDOO\�GLVWULEXWHG��0DQQ�:KLWQH\�8�WHVW�ZDV�

WR� FRPSDUH�ELQDU\�YDULDEOHV��.UXVNDO�:DOOLV� WHVW�ZDV�XVHG� WR�
FRPSDUH�YDULDEOHV�ZLWK�PRUH�WKDQ�WZR�FDWHJRULHV��DQG�PXOWLS-
OH�FRPSDULVRQV�ZHUH�HYDOXDWHG�ZLWK�WKH�'XQQ�%RQIHUURQL�WHVW��
6SHDUPDQ�FRUUHODWLRQ�DQDO\VLV�ZDV�XVHG�WR�H[DPLQH�WKH�UHODWL-
RQVKLS�EHWZHHQ�QXPHULFDO�YDULDEOHV��3��������ZDV�FRQVLGHUHG�
VWDWLVWLFDOO\�VLJQL¿FDQW�LQ�DOO�DQDO\VHV�

,Q� WDEOH� ��� ������RI� WKH� SULPLSDURXV�PRWKHUV� SDUWLFLSDWLQJ� LQ�
WKH�VWXG\�ZHUH� LQ� WKH�������DJH�JURXS��DQG�������ZHUH�SUL-
PDU\�VFKRRO�JUDGXDWHV��,Q�DOO��������RI�WKH�PRWKHUV�ZHUH�QRW�
ZRUNLQJ�DQG�������KDG�LQFRPH�HTXDO�WR�WKHLU�H[SHQVHV��,Q�WKLV�
VWXG\�JURXS��������RI� WKH�PRWKHUV�KDG�SODQQHG�SUHJQDQFLHV�
DQG�������KDG�D�QRUPDO�YDJLQDO�GHOLYHU\��,Q�DOO��������RI�WKH�
PRWKHUV�UHFHLYHG�SUHQDWDO�EUHDVWIHHGLQJ�WUDLQLQJ�DQG�WKH�PDMR-
ULW\� RI� WKH�PRWKHUV� UHFHLYHG� WKH� WUDLQLQJ� IURP� QXUVHV�� ,Q� WKLV�
VDPSOH��������RI�WKH�QHZERUQV�ZHUH�IHPDOH�DQG�������ZHUH�
EUHDVWIHG�ZLWKLQ�WKH�¿UVW�KDOI�KRXU�DIWHU�ELUWK��7DEOH����

7KH� PHDQ� SHUFHLYHG� VWUHVV� VFDOH� WRWDO� VFRUH� �366�WRWDO���
SHUFHLYHG� LQVXI¿FLHQW� VHOI�HI¿FDF\� �366�3,6��� DQG� SHUFHLYHG�
VWUHVV�GLVWUHVV� �366�36'�� VXE�GLPHQVLRQ� VFRUHV�ZHUH� IRXQG�
WR�EH��������������������������DQG�������������UHVSHFWLYHO\��
)RU� WKH�EUHDVWIHHGLQJ�PRWLYDWLRQ� VFDOH� �%06��� LQWHJUDWLYH� UH-
JXODWLRQ��%06�,5���LQWULQVLF�PRWLYDWLRQ�DQG�LGHQWL¿HG�UHJXODWLRQ�
�%06�,05��� LQWURMHFWHG� UHJXODWLRQ�VRFLDO�DSSURYDO� �%06�,6$���
LQWURMHFWHG�UHJXODWLRQ�VRFLDO�SUHVVXUH��%06�,63���DQG�H[WHUQDO�
UHJXODWLRQ�LQVWUXPHQWDO�QHHGV��%06�(,1��VXE�GLPHQVLRQ�PHDQ�
VFRUHV�ZHUH������������� ������������ ����������� �����������
DQG� ����������� UHVSHFWLYHO\�� 7KH� PHDQ� /$7&+� VFRUH� ZDV�
IRXQG�WR�EH������������7DEOH���������������
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Table 1. ,QWURGXFWRU\�FKDUDFWHULVWLFV�RI�SULPLSDURXV�PRWKHUV��Q ����
Features n/(%)

Age

18-25

26-33

34-41

37(28.9)

66(51.6)

25(19.5)
(GXFDW൴RQDO�VWDWXV

3U൴PDU\�HGXFDW൴RQ

+൴JK�VFKRRO

8Q൴YHUV൴W\

������������

���������

���������

���������

:RUN൴QJ�VWDWXV

(PSOR\HG

8QHPSOR\HG

���������

���������
,QFRPH�DFFRUG൴QJ�WR�H[SHQVH�

,QFRPH�OHVV�WKDQ�WKH�H[SHQVH

,QFRPH�HTXDOV�H[SHQVH

,QFRPH�PRUH�WKDQ�WKH�H[SHQVH

���������

���������

���������
:KHWKHU�SUHJQDQF\�൴V�SODQQHG�RU�QRW

3ODQQHG

1RW�SODQQHG

���������

���������
7\SH�RI�GHO൴YHU\

1RUPDO�E൴UWK

&HVDU൴DQ�VHFW൴RQ

���������

���������
3UHQDWDO�EUHDVWIHHG൴QJ�WUD൴Q൴QJ

5HFH൴YHG

1RW�UHFH൴YHG

���������

���������
%UHDVWIHHG൴QJ�WUD൴QHH��Q ���

1XUVH

3K\V൴F൴DQ

2WKHU

���������

�������

�������
1HZERUQ�JHQGHU

)HPDOH

0DOH

���������

���������
1HZERUQ¶V�I൴UVW�EUHDVWIHHG൴QJ�W൴PH

,PPHG൴DWHO\�DIWHU�E൴UWK

:൴WK൴Q����P൴QXWHV

:൴WK൴Q�������P൴QXWHV

$IWHU�WKH�I൴UVW����KRXUV

���������

���������

���������

�������
3HUFH൴YHG�VWUHVV�VFDOH

7RWDO�VFRUH

3HUFH൴YHG�൴QVX൵൴F൴HQW�VHOI�H൵൴FDF\��366�3,6�

3HUFH൴YHG�VWUHVV�G൴VFRPIRUW��366�36'�

P�VG

�����������

����������

����������
%UHDVWIHHG൴QJ�PRW൴YDW൴RQ�VFDOH�

,QWHJUDW൴YH�UHJXODW൴RQ��%06�,5�

,QWU൴QV൴F�PRW൴YDW൴RQ�DQG�൴GHQW൴I൴HG�UHJXODW൴RQ��%06�,05�

,QWURMHFWHG�UHJXODW൴RQ�VRF൴DO�DSSURYDO��%06�,6$�

,QWURMHFWHG�UHJXODW൴RQ�VRF൴DO�SUHVVXUH��%06�,63�

([WHUQDO�UHJXODW൴RQ�൴QVWUXPHQWDO�QHHGV��%06�(,1�

����������

����������

���������

���������

���������

/$7&+�VFDOH� ���������
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7DEOHV���DQG���SURYLGH�D�FRPSDULVRQ�RI�366��%06��DQG�/$7&+�VFDOH�VFRUHV�DFFRUGLQJ�WR�LQWURGXFWRU\�FKDUDFWHULVWLFV�RI�PRWKHUV��
3HUFHLYHG�VWUHVV�VFDOH�VFRUHV�RI�SULPLSDURXV�PRWKHUV�LQ�WKH�������DQG�������DJH�JURXSV�KDG�KLJKHU�FRPSDUHG�WR�WKRVH�LQ�WKH����
���DJH�JURXS���8QLYHUVLW\�JUDGXDWHV�KDG�VLJQL¿FDQWO\�ORZHU�366�WRWDO�DQG�366�3,6�VFRUHV�FRPSDUHG�WR�SULPDU\�DQG�KLJK�VFKRRO�
JUDGXDWHV��S��������3ULPDU\�DQG�KLJK�VFKRRO�JUDGXDWHV�KDG�VLPLODU��366�WRWDO�DQG�366�3,6�VFRUHV��8QLYHUVLW\�JUDGXDWHV�KDG�
ORZHU�366�36'�VFRUHV�FRPSDUHG�WR�SULPDU\�VFKRRO�JUDGXDWHV��366�WRWDO��366�3,6��DQG�366�36'�VFRUHV�RI�QRQ�ZRUNLQJ�PRW-
KHUV�ZHUH�VLJQL¿FDQWO\�KLJKHU�FRPSDUHG�WR�ZRUNLQJ�PRWKHUV��S��������1R�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�WKH�366�VFRUHV�LQ�WHUPV�
RI�D�SODQQHG�SUHJQDQF\��LQFRPH�VWDWXV��W\SH�RI�GHOLYHU\��DQG�JHQGHU�RI�WKH�QHZERUQ��S!�������7KH�366�WRWDO�DQG�VXE�GLPHQVLRQ�
VFRUHV�RI�WKH�PRWKHUV�ZKR�GLG�QRW�UHFHLYH�SUHQDWDO�EUHDVWIHHGLQJ�WUDLQLQJ�ZHUH�KLJKHU�FRPSDUHG�WR�PRWKHUV�ZKR�UHFHLYHG�WKH�
WUDLQLQJ��S��������7KH�366�WRWDO�DQG�366�36'�VFRUHV�RI�PRWKHUV�ZKR�VWDUWHG�EUHDVWIHHGLQJ�LPPHGLDWHO\�DIWHU�ELUWK�ZHUH�KLJKHU�
�S����������7DEOHV���DQG����

Table 2.�'LVWULEXWLRQ�RI�366��%06��DQG�/$7&+�VFDOH�VFRUHV�DFFRUGLQJ�WR�LQWURGXFWRU\�FKDUDFWHULVWLFV�RI�SULPLSDURXV�PRWKHUV

Features

3HUFH൴YHG�6WUHVV�6FDOH

0�4��4��

%UHDVWIHHG൴QJ�0RW൴YDW൴RQ�6FDOH

0�4��4��

LATCH 
6FDOH

0�4��4��366�7RWDO 366�3,6 366�36' %06�,5 %06�,05 %06�,6A %06�,63 %06�(,1

Age

18-25
�����D

�������������

�����D

������������

�����D

�������������

�����D

�������������

�����D

�������������

����D

�����������

����

�����������

����D

�����������

����

�����������

26-33
�����E

�������������

�����E

�������������

�����E

�������������

�����E

�������������

�����E

�������������

����E

�����������

����

�����������

����E

�����������

����

�����������

34-41
�����E

�������������

�����E

�������������

�����

E�������������

�����E

�������������

�����E

�������������

����E

�����������

����

�����������

����E

�����������

����

�����������

.:�S
�������

S ������

������

�S ������

������

��S ������

����������
S������

���������
S �����

���������
S �����

���������
S �����

13.196

�S ������

��������
S �����

(GXFDW൴RQDO�VWDWXV

3U൴PDU\�
HGXFDW൴RQ

�����a

�������������

�����a

�������������

�����a

�������������

�����a

�������������

�����

�������������

����a

�����������

����

�����������

����

�����������

����a

�����������

+൴JK�VFKRRO
�����a

�������������

�����a

�������������

�����ab

�������������

�����ab

�������������

�����

�������������

����ab

�����������

����

�����������

����

�����������

����b

�����������

8Q൴YHUV൴W\
�����b

(18.75-33.75)

�����b�

������������

�����b

�������������

�����b

�������������

�����

�������������

����b

�����������

����

�����������

����

�����������

����b

������������

.:�S ���������
S������

���������
S �����

��������

�S �����

��������
S �����

��������
S �����

��������
S �����

������
S �����

������
S �����

�������
S������

:RUN൴QJ�VWDWXV

(PSOR\HG
�����

�������������

�����

������������

�����

�������������

�����

�������������

�����

�������������

����

�����������

����

�����������

����

�����������

����

�����������

8QHPSOR\HG
�����

�������������

�����

�������������

�����

�������������

�����

�������������

�����

�������������

����

�����������

����

�����������

����

�����������

����

�����������

8�S �����   
S �����

��������
S �����

������

��S �����

��������
S �����

����� 

S �����

��������
S �����

��������
S �����

��������
S �����

��������
S �����

:KHWKHU�SUHJQDQF\�൴V�SODQQHG�RU�QRW

3ODQQHG
�����

�������������

�����

�������������

�����

�������������

�����

�������������

�����

�������������

����

�����������

����

�����������

����

�����������

����

�����������

1RW�SODQQHG
�����

�������������

�����

�������������

�����

�������������

�����

�������������

�����

�������������

����

�����������

����

�����������

����

�����������

����

�����������

8�S ��������
S �����

��������
S ����� ��������S ����� 2.138   

S �����
2.152   
S �����

�����   
S �����

��������
S �����

������
S �����

������
S �����

,QFRPH�DFFRUG൴QJ�WR�H[SHQVH

/HVV
�����

�������������

�����

������������

�����

�������������

�����

�������������

�����

�������������

����

�����������

����

�����������

����

�����������

����

�����������
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(TXDO
�����

�������������

�����

�������������

�����

�������������

�����

�������������

�����

�������������

����

�����������

����

�����������

����

�����������

����

�����������

0RUH
�����

�������������

�����

�������������

�����

�������������

�����

�������������

�����

�������������

����

�����������

����

�����������

����

�����������

����

������������

.:�S ��������
S �����

��������
S �����

�������

�S �����

�����

�S �����

�����

�S �����

������
S �����

������
S �����

������
S �����

������
S �����

7KH�D�DQG�E�VXSHUVFU৻SWV�VKRZ�WKH�G৻ৼHUHQFHV�EHWZHHQ�JURXSV��6FDOH�VFRUHV�ZHUH�VWDW৻VW৻FDOO\�V৻P৻ODU�EHWZHHQ�JURXSV�Z৻WK�WKH�VDPH�OHWWHUV�

Table 3.�'LVWULEXWLRQ�RI�366��%06��DQG�/$7&+�VFDOH�VFRUHV�DFFRUGLQJ� WR� LQWURGXFWRU\�FKDUDFWHULVWLFV�RI�SULPLSDURXV�PRWKHUV�
�FRQWLQXHV�

Features

3HUFH൴YHG�6WUHVV�6FDOH�0�4��4�� %UHDVWIHHG൴QJ�0RW൴YDW൴RQ�6FDOH�0�4��4�� LATCH 
6FDOH

0�4��4��
366�7RWDO 366�3,6 366�36' %06�,5 %06�,05 %06�,6A %06�,63 %06�(,1
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7KH�D�DQG�E�VXSHUVFU৻SWV�VKRZ�WKH�G৻ৼHUHQFHV�EHWZHHQ�JURXSV��6FDOH�VFRUHV�ZHUH�VWDW৻VW৻FDOO\�V৻P৻ODU�EHWZHHQ�JURXSV�Z৻WK�WKH�VDPH�OHWWHUV�
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$FFRUGLQJ�WR�WKH�FRPSDULVRQ�RI�EUHDVWIHHGLQJ�PRWLYDWLRQ�VFR-
UHV�WR� LQWURGXFWRU\�FKDUDFWHULVWLFV��SULPLSDURXV�PRWKHUV� LQ�WKH�
������DJH�JURXS�KDG�KLJKHU�%06�,5��%06�,05��%06�,6$��DQG�
%06�(,1� VFRUHV�� 8QLYHUVLW\� JUDGXDWHV� KDG� VLJQL¿FDQWO\� KLJ-
KHU�%06�,5�DQG�%06�,6$�VFRUHV�FRPSDUHG�WR�SULPDU\�VFKRRO�
JUDGXDWHV��S��������7KH�VFRUHV�RI�KLJK�VFKRRO�JUDGXDWHV�ZHUH�
VWDWLVWLFDOO\�VLPLODU�WR�WKH�RWKHU�WZR�JURXSV��%06�,5�DQG�%06�
(,1�VFRUHV�RI�ZRUNLQJ�PRWKHUV�ZHUH�VLJQL¿FDQWO\�KLJKHU�FRP-
SDUHG�WR�QRQ�ZRUNLQJ�PRWKHUV��S��������,W�ZDV�GHWHUPLQHG�WKDW�
WKH�%06�,5��%06�,05�� DQG�%06�,6$� VFRUHV� RI� WKH�PRWKHUV�
ZLWK�D�SODQQHG�SUHJQDQF\�ZHUH�VLJQL¿FDQWO\�KLJKHU�DQG�%06�
,63�VFRUHV�ZHUH�VLJQL¿FDQWO\�ORZHU�FRPSDUHG�WR�PRWKHUV�ZKR�
GLG� QRW� KDYH� D� SODQQHG� SUHJQDQF\�� 7KHUH�ZDV� QR� GLIIHUHQFH�
EHWZHHQ� %06� VXE�GLPHQVLRQ� VFRUHV� ZLWK� UHVSHFW� WR� LQFRPH�
VWDWXV��W\SH�RI�GHOLYHU\��DQG�QHZERUQ¶V�JHQGHU��S!�������%06�
,5��%06�,05��%06�,6$��DQG�%06�(,1�VFRUHV�RI�PRWKHUV�ZKR�
UHFHLYHG�SUHQDWDO�EUHDVWIHHGLQJ�WUDLQLQJ�ZHUH�KLJKHU�FRPSDUHG�
WR�PRWKHUV�ZKR�GLG�QRW�UHFHLYH�EUHDVWIHHGLQJ�WUDLQLQJ�EHIRUH��
,Q�FRQWUDVW��PRWKHUV�ZKR�GLG�QRW�UHFHLYH�EUHDVWIHHGLQJ�WUDLQLQJ�
EHIRUH�GHOLYHU\�KDG�KLJKHU�%06�,63�VFRUH��7KHUH�ZDV�QR�GLIIH-
UHQFH�LQ�%06�VXE�GLPHQVLRQ�VFRUHV�ZLWK�UHVSHFW�WR�WKH�WLPH�RI�
¿UVW�EUHDVWIHHGLQJ�DIWHU�ELUWK��S!�������7DEOHV���DQG����

$FFRUGLQJ�WR�WKH�FRPSDULVRQ�RI�/$7&+�VFRUHV�WR�LQWURGXFWRU\�
FKDUDFWHULVWLFV�RI�SULPLSDURXV�PRWKHUV��QR�GLIIHUHQFH�ZDV�IRXQG�
LQ�EUHDVWIHHGLQJ�VXFFHVV�ZLWK�UHVSHFW�WR�DJH��+LJK�VFKRRO�DQG�
XQLYHUVLW\� JUDGXDWH� SULPLSDURXV� PRWKHUV� KDG� VLPLODU� /$7&+�
VFRUHV��ZKLOH� WKH�/$7&+�VFRUHV�RI�SULPDU\�VFKRRO�JUDGXDWHV�
ZHUH� VLJQL¿FDQWO\� ORZHU� WKDQ� WKH� RWKHU� WZR� JURXSV� �S��������

/$7&+�VFRUHV�ZHUH�VLJQL¿FDQWO\�KLJKHU� LQ�PRWKHUV�ZLWK�SODQ-
QHG�SUHJQDQFLHV��S��������1R�GLIIHUHQFH�ZDV�IRXQG�LQ�/$7&+�
VFRUHV�ZLWK� UHVSHFW� WR�ZRUNLQJ�VWDWXV�� LQFRPH�VWDWXV�� W\SH�RI�
GHOLYHU\��DQG�QHZERUQ¶V�JHQGHU��S!�������7KH�/$7&+�VFRUHV�RI�
WKH�PRWKHUV�ZKR�UHFHLYHG�SUHQDWDO�EUHDVWIHHGLQJ�WUDLQLQJ�ZHUH�
VLJQL¿FDQWO\� KLJKHU� FRPSDUHG� WR� WKRVH�ZKR� GLG� QRW� �S��������
1R�GLIIHUHQFH�ZDV�IRXQG�LQ�/$7&+�VFRUHV�ZLWK�UHVSHFW�WR�WKH�
EUHDVWIHHGLQJ�WLPH�RI�WKH�QHZERUQ��S�!��������7DEOHV���DQG����

7KH� UHODWLRQVKLS� EHWZHHQ� 366�� %06�� DQG� /$7&+� LV� LOOXVWUD-
WHG�LQ�WDEOH����$�VWURQJ�QHJDWLYH�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�
366�WRWDO��366�3,6�DQG�366�36'�VFRUHV�DQG�%06�,5��UKR �
�����������������������S���������%06�,05��UKR ����������������
��������S��������VFRUHV��$�PRGHUDWH�QHJDWLYH�FRUUHODWLRQ�ZDV�
IRXQG�EHWZHHQ�%06�,6$�VFRUHV� �UKR ��������� �������� ��������
S���������)XUWKHUPRUH���D�ZHDN�SRVLWLYH�FRUUHODWLRQ�ZDV�IRXQG�
EHWZHHQ�%06�,63�VFRUHV��UKR ���������������������S���������
/DVWO\��D�VWURQJ�QHJDWLYH�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�%06�
(,1�VFRUHV��UKR ������������������������S��������

�$�PRGHUDWH�QHJDWLYH�FRUUHODWLRQ�ZDV� IRXQG�EHWZHHQ�/$7&+�
DQG�366�WRWDO�DQG�366�36'�VFRUHV������������������S���������
DQG� D�ZHDN� QHJDWLYH� FRUUHODWLRQ�ZDV� IRXQG� EHWZHHQ� /$7&+�
DQG�366�3,6�VFRUHV����������S���������7KHUH�ZDV�D�PRGHUDWH�
SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� /$7&+�DQG�%06�,5�� %06�,05��
%06�,6$��%06��(,1�VFRUHV� �UKR ����������������������������
S���������7KHUH�ZDV�D�ZHDN�QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�/$7-
&+�DQG�%06�,63�VFRUHV��UKR ��������S �������

Table 4.�5HODWLRQVKLS�EHWZHHQ�366��%06��DQG�/$7&+�VFDOH�VFRUHV

6FDOHV
366�WRWDO 366�3,6 366�36' LATCH

UKR p UKR p UKR p UKR p

,QWHJUDW൴YH�5HJXODW൴RQ��%06�,5� ������ ������ ������ ������ ������ ������ ����� ������

,QWU൴QV൴F�0RW൴YDW൴RQ�DQG�,GHQW൴I൴HG�5H-
JXODW൴RQ��%06�,05� ������ ������ ������ ������ ������ ������ ����� ������

,QWURMHFWHG�5HJXODW൴RQ�6RF൴DO�$SSURYDO�
�%06�,6A) ������ ������ ������ ������ ������ ������ ����� ������

,QWURMHFWHG�5HJXODW൴RQ�6RF൴DO�3UHVVXUH�
�%06�,63� ����� ������ ����� ����� ����� ������ ������ �����

([WHUQDO�5HJXODW൴RQ�øQVWUXPHQWDO�1HHGV�
�%06�(,1� ������ ������ ������ ������ ������ ������ ����� ������

/$7&+� ������ ������ ������ ������ ������ ������
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RESULTSDISCUSSION

7KH�DLP�RI�WKH�SUHVHQW�UHVHDUFK�ZDV�WR�LQYHVWLJDWH�WKH�UHODWL-
RQVKLS�EHWZHHQ�SHUFHLYHG�VWUHVV�DQG�EUHDVWIHHGLQJ�PRWLYDWLRQ��
DQG�EUHDVWIHHGLQJ�VXFFHVV�LQ�PRWKHUV�ZLWK�QHZERUQ�LQIDQWV�LQ�
WKH�QHRQDWDO�XQLW��DQG�WKH�UHVXOWV�RI�WKH�VWXG\�ZHUH�GLVFXVVHG�
LQ�OLJKW�RI�WKH�UHOHYDQW�OLWHUDWXUH��,Q�WKH�SUHVHQW�UHVHDUFK��������
RI�WKH�PRWKHUV�KDG�UHFHLYHG�EUHDVWIHHGLQJ�WUDLQLQJ�EHIRUH�GHOL-
YHU\��*|QHQOL�HW�DO���������GHWHUPLQHG�WKDW�DOO�SULPLSDURXV�PR-
WKHUV�UHFHLYHG�WUDLQLQJ�RQ�EUHDVWIHHGLQJ�LQ�WKH�SUHQDWDO�SHULRG�
������,Q�WKHLU�VWXG\��%XOXW�DQG�.�o�N�$OHPGDU��������UHSRUWHG�
WKDW�������RI�WKH�PRWKHUV�UHFHLYHG�EUHDVWIHHGLQJ�WUDLQLQJ�������

3HUFHLYHG�VWUHVV�OHYHOV�ZHUH�KLJKHU�LQ�ROGHU�DJH�JURXSV�SULPL-
SDURXV�PRWKHUV�LQ�WKH�SUHVHQW�VWXG\���&RQWUDU\�WR�WKLV�¿QGLQJ��
(UGHP��������IRXQG�WKDW�WKHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�LQ�
VWDWH� DQG� WUDLW� DQ[LHW\� OHYHOV� RI�PRWKHUV� ZLWK� UHVSHFW� WR� DJH�
������7KH�SHUFHLYHG�VWUHVV�OHYHOV�RI�SULPLSDURXV�PRWKHUV�ZLWK�
D� XQLYHUVLW\� GHJUHH� ZHUH� ORZHU� FRPSDUHG� WR� SULPDU\� VFKRRO�
DQG�KLJK� VFKRRO� JUDGXDWHV��&RQWUDU\��2PDN�HW� DO�������� DQG�
g]\D]ÕFÕR÷OX�DQG�*�G�F��7�IHNFL��������IRXQG�QR�VLJQL¿FDQW�
GLIIHUHQFH� LQ�VWDWH�DQG� WUDLW�DQ[LHW\� OHYHOV�ZLWK� UHVSHFW� WR� WKH�
HGXFDWLRQ�OHYHO�RI�PRWKHUV�ZKRVH�EDELHV�ZHUH�KRVSLWDOL]HG�LQ�
WKH�QHRQDWDO�XQLW����������0XVDELUHPD�HW�DO���������IRXQG�WKDW�
DPRQJ�PRWKHUV�ZKRVH� EDELHV�ZHUH� KRVSLWDOL]HG� LQ� WKH� QHR-
QDWDO�XQLW��SHUFHLYHG�VWUHVV�OHYHOV�LQ�WHUPV�RI�WKH�DSSHDUDQFH�
DQG�VRXQGV�RI�WKH�QHRQDWDO�XQLW�ZHUH�KLJKHU�LQ�SULPDU\�VFKRRO�
JUDGXDWHV�FRPSDUHG� WR�XQLYHUVLW\�JUDGXDWHV� ������ ,Q� WKH�SUH-
VHQW�UHVHDUFK��QR�VLJQL¿FDQW�GLIIHUHQFH�ZDV�IRXQG�LQ�SHUFHLYHG�
VWUHVV�OHYHOV�ZLWK�UHVSHFW�WR�ZKHWKHU�WKH�SUHJQDQF\�ZDV�SODQ-
QHG�RU�QRW��6LPLODUO\�WR�WKLV�UHVXOW��2PDN�HW�DO��������UHSRUWHG�
WKDW�WKHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�WKH�VWDWH�RI�ZDQWLQJ�SUHJ-
QDQF\�DQG�DQ[LHW\� OHYHOV�DPRQJ�PRWKHUV�ZLWK� WKHLU�EDELHV� LQ�
WKH�QHRQDWDO�XQLW�������7KH�UHVXOWV�RI�WKH�SUHVHQW�VWXG\�VKRZHG�
WKDW� SHUFHLYHG� VWUHVV� OHYHOV�ZHUH� KLJKHU� DPRQJ� QRQ�ZRUNLQJ�
PRWKHUV�� ,Q�FRQWUDVW��.HNOLNoL�HW�DO� �������� UHSRUWHG� WKDW�ZRU-
NLQJ�PRWKHUV�KDG�KLJKHU� VWUHVV� OHYHOV� FRPSDUHG� WR�QRQ�ZRU-
NLQJ�PRWKHUV������7KH�SHUFHLYHG�VWUHVV�RI�PRWKHUV�ZKR�VWDUWHG�
EUHDVWIHHGLQJ�LPPHGLDWHO\�DIWHU�ELUWK�ZDV�KLJKHU��LQ�WKLV�VWXG\��
,W�ZDV�WKRXJKW�WKDW�WKLV�¿QGLQJ�PLJKW�EH�UHODWHG�WR�WKH�OLPLWDWLRQ�
RI�PRYHPHQW�DQG�SDLQ�H[SHULHQFHG�LQ�WKH�SRVWRSHUDWLYH�SHULRG��
HVSHFLDOO\�DIWHU�FHVDUHDQ�GHOLYHU\�

7KH�EUHDVWIHHGLQJ�PRWLYDWLRQ�VFDOH� LQWHJUDWLYH� UHJXODWLRQ�DQG�
LQWURMHFWHG�UHJXODWLRQ��VRFLDO�DSSURYDO�VFRUHV�RI�XQLYHUVLW\�JUD-
GXDWH�PRWKHUV�ZHUH�VLJQL¿FDQWO\�KLJKHU�FRPSDUHG� WR�SULPDU\�
VFKRRO�JUDGXDWHV��LQ�WKLV�VWXG\��S��������7KH�LQWHJUDWLYH�UHJXOD-

WLRQ�VXE�GLPHQVLRQ��ZKLFK�LV�D�W\SH�RI�DXWRQRPRXV�PRWLYDWLRQ��
UHÀHFWV�WKH�SXUSRVH�RI�WKH�PRWKHU¶V�OLIH�DQG�KHU�RZQ�UHÀHFWLRQV�
���������7KLV�W\SH�RI�PRWLYDWLRQ�PD\�EH�KLJKHU�LQ�PRWKHUV�ZLWK�
D�KLJK� OHYHO�RI�HGXFDWLRQ�EHFDXVH�WKH\�FDQ�DFFHVV� LQIRUPDWL-
RQ�DERXW�EUHDVWIHHGLQJ�PRUH�HDVLO\�� WKH\�DUH� UHODWLYHO\�ROGHU��
DQG� WKHVH� IDFWRUV� LQFUHDVH� WKHLU� FRQ¿GHQFH� LQ� EUHDVWIHHGLQJ�
���������6LPLODU�WR�WKHVH�UHVXOWV��0Õ]UDN�ùDKLQ�HW�DO���������UH-
SRUWHG�WKDW�PRWKHUV�ZLWK�D�KLJK�OHYHO�RI�HGXFDWLRQ�KDG�KLJKHU�
EUHDVWIHHGLQJ�PRWLYDWLRQ�������,QWURMHFWHG�UHJXODWLRQ�VRFLDO�DS-
SURYDO��ZKLFK�LV�D�W\SH�RI�FRQWUROOHG�PRWLYDWLRQ��LV�WKH�DWWLWXGHV�
DQG�EHKDYLRUV�WKDW�WKH�PRWKHU�H[KLELW�H[WHUQDOO\�WR�KHU�KXVEDQG�
RU�HQYLURQPHQW�WR�VKRZ�WKDW�VKH�LV�D�JRRG�PRWKHU�������7KH�IDFW�
WKDW�XQLYHUVLW\�JUDGXDWHV� UHFHLYHG�KLJKHU�VFRUHV� LQ� WKH�VRFLDO�
DSSURYDO�VXE�GLPHQVLRQ�ZDV�WKRXJKW�RI��DV�D�SRVLWLYH�¿QGLQJ�LQ�
WHUPV�RI�HQVXULQJ�WKH�FRQWLQXLW\�RI�EUHDVWIHHGLQJ�

7KH� VWXG\� UHVXOWV� LQGLFDWH� WKDW� DXWRQRPRXV�PRWLYDWLRQ� W\SHV�
LQWHJUDWHG� UHJXODWLRQ�� LQWULQVLF� PRWLYDWLRQ�� DQG� LGHQWL¿HG� UH-
JXODWLRQ�� DQG� RQH� RI� WKH� FRQWUROOHG�PRWLYDWLRQ� W\SHV� H[WHUQDO�
UHJXODWLRQ�LQVWUXPHQWDO�QHHGV�VXE�GLPHQVLRQ�VFRUHV�ZHUH�KLJ-
KHU�DPRQJ�ZRUNLQJ�PRWKHUV��,QWULQVLF�PRWLYDWLRQ�DQG�LGHQWL¿HG�
UHJXODWLRQ�� ZKLFK� DUH� DXWRQRPRXV� PRWLYDWLRQ� W\SHV�� DUH� WKH�
VXP�RI� WKH�QRWLRQV� WKDW� WKH�PRWKHU� HQMR\V�EUHDVWIHHGLQJ�KHU�
EDE\�� EUHDVWIHHGLQJ� SURYLGHV� VDWLVIDFWLRQ� WR� WKH�PRWKHU�� EUH-
DVWIHHGLQJ�LV� LPSRUWDQW�DQG�EHQH¿FLDO� IRU�WKH�PRWKHU��DQG�WKH�
PRWKHU�IHHOV�EHWWHU�DV�VKH�EUHDVWIHHGV����������([WHUQDO�UHJX-
ODWLRQ�� LQVWUXPHQWDO� QHHGV� VXE�GLPHQVLRQ��ZKLFK� LV� D� W\SH� RI�
FRQWUROOHG�PRWLYDWLRQ��LV�ZKHUH�WKH�PRWKHU�VHHV�EUHDVWIHHGLQJ�
DV� D� WRRO� DQG� XVHV� EUHDVWIHHGLQJ� DV� D�PHDQV� WR� UHDOL]H� KHU�
RZQ�DPELWLRQV��$Q�H[DPSOH�RI�WKLV�LV�ZKHQ�PRWKHUV�EUHDVWIHHG�
WR�ORVH�ZHLJKW�DQG�DYRLG�WKH�FRVW�RI�IRUPXOD����������7KH�KLJK�
H[WHUQDO�UHJXODWLRQ��LQVWUXPHQWDO�QHHGV�VXE�GLPHQVLRQ�VFRUHV�
DPRQJ�ZRUNLQJ�PRWKHUV� VXJJHVWV� WKDW� EUHDVWIHHGLQJ� FDQ� EH�
VHHQ�DV�D�VRXUFH�RI�PRWLYDWLRQ�LQ�WHUPV�RI�DGGLWLRQDO�EHQH¿WV�
VXFK�DV�XVLQJ�PDWHUQLW\�OHDYH��

,Q�WKH�FXUUHQW�UHVHDUFK�� WKH� LQWURMHFWHG�UHJXODWLRQ�VRFLDO�SUHV-
VXUH�VXE�GLPHQVLRQ�VFRUH�ZDV�KLJKHU�DPRQJ�PRWKHUV�ZKRVH�
SUHJQDQF\�ZDV�QRW�SODQQHG��,QWURMHFWHG�UHJXODWLRQ�VRFLDO�SUHV-
VXUH�VXE�GLPHQVLRQ��ZKLFK� LV�D� W\SH�RI�FRQWUROOHG�PRWLYDWLRQ��
UHIHUV�WR�EUHDVWIHHGLQJ�EHKDYLRU�FDXVHG�E\�LQWHUQDO�SUHVVXUHV�
�D�VHQVH�RI�JXLOW�DQG�DQ[LHW\��WR�SURYH�WKDW�VKH�LV�D�JRRG�PR-
WKHU�DQG�QRW�WR�VKDPH�KHU�VSRXVH�RU�VRFLDO�HQYLURQPHQW�������
,Q� FRQWUDVW�� LQWHJUDWLYH� UHJXODWLRQ�� LQWULQVLF� PRWLYDWLRQ�� DQG�
LGHQWL¿HG� UHJXODWLRQ�� DQG� LQWURMHFWHG� UHJXODWLRQ�VRFLDO� DSSUR-
YDO� VFRUHV�ZHUH� IRXQG� WR� EH� KLJKHU� LQ�PRWKHUV�ZLWK� D� � SODQ-
QHG�SUHJQDQF\��7KLV�VLPSO\�VXJJHVWV� WKDW�PRWKHUV�ZKR�KDYH�
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D�EDE\�ZLOOLQJO\�DUH�PRUH�PRWLYDWHG�WR�EUHDVWIHHG��7KLV�VWXG\¶V�
UHVXOWV�DOVR�VKRZHG� WKDW�PRWKHUV�ZKR� UHFHLYHG�SUHQDWDO�EUH-
DVWIHHGLQJ�WUDLQLQJ�KDG�D�KLJKHU�PRWLYDWLRQ�WR�EUHDVWIHHG��$QWH-
QDWDO�EUHDVWIHHGLQJ�HGXFDWLRQ�FDQ�KDYH�SRVLWLYH�HIIHFWV�RQ�WKH�
PRWLYDWLRQ�DQG�FRPSHWHQFH�RI�WKH�PRWKHU�LQ�VHWWLQJ�DFKLHYDEOH�
EUHDVWIHHGLQJ�JRDOV����������2Q�WKH�RWKHU�KDQG��PRWKHUV�ZKR�
KDYH� LQVXI¿FLHQW� NQRZOHGJH� DERXW� EUHDVWIHHGLQJ� SUREOHPV� LQ�
WKH�SUHQDWDO�SHULRG�DUH�PRUH�OLNHO\�WR�VXSSOHPHQW�QXWULWLRQ�ZLWK�
IRUPXOD� LQ� WKH�HDUO\� SRVWSDUWXP�SHULRG�EHFDXVH� WKH\�DUH�QRW�
VHOI�FRQ¿GHQW�LQ�EUHDVWIHHGLQJ�������,Q�WKLV�VWXG\��QR�GLIIHUHQFH�
ZDV�IRXQG�LQ�EUHDVWIHHGLQJ�PRWLYDWLRQ�ZLWK�UHVSHFW�WR�WKH�PRGH�
RI�GHOLYHU\��&RQWUDU\�WR�WKLV�UHVXOW��/DQJH�HW�DO���������UHSRUWHG�
WKDW�EUHDVWIHHGLQJ�PRWLYDWLRQ�ZDV�KLJKHU�DPRQJ�PRWKHUV�ZKR�
KDG� QRUPDO� YDJLQDO� GHOLYHU\� FRPSDUHG� WR�PRWKHUV�ZKR� JDYH�
ELUWK�E\�FHVDUHDQ�VHFWLRQ�������

1R�GLIIHUHQFH�ZDV�IRXQG�LQ�EUHDVWIHHGLQJ�VXFFHVV�ZLWK�UHVSH-
FW� WR� WKH�PRWKHU¶V�DJH� LQ� WKLV�VWXG\��6LPLODUO\��.�o�NR÷OX�DQG�
dHOHELR÷OX� ������� IRXQG� QR� VWDWLVWLFDOO\� VLJQL¿FDQW� GLIIHUHQFH�
LQ�/$7&+�VFRUHV�ZLWK�UHVSHFW�WR�WKH�PRWKHU¶V�DJH�������,Q�WKH�
SUHVHQW�UHVHDUFK��/$7&+�VFRUHV�ZHUH�KLJKHU�DPRQJ�PRWKHUV�
ZLWK�D�SODQQHG�SUHJQDQF\��&RQWUDU\��2NVDO�*�QHú�DQG�dHWLQ-
ND\D���������UHSRUWHG�WKDW�PRWKHUV�ZKRVH�SUHJQDQF\�ZDV�QRW�
SODQQHG�KDG�KLJKHU�/$7&+�VFRUHV��EXW�WKH�GLIIHUHQFH�ZDV�QRW�
VWDWLVWLFDOO\� VLJQL¿FDQW� ������ ,Q� WKLV� VWXG\�� WKHUH� ZDV� QR� GLIIH-
UHQFH�LQ�/$7&+�VFRUHV�ZLWK�UHVSHFW�WR�WKH�W\SH�RI�GHOLYHU\��,Q�
FRQWUDVW��.�o�NR÷OX�DQG�dHOHELR÷OX��������IRXQG�WKDW�WKH�EUH-
DVWIHHGLQJ�VXFFHVV�RI�PRWKHUV�ZDV�DIIHFWHG�E\�WKH�W\SH�RI�GH-
OLYHU\�������6LPLODUO\��7XUDQ�DQG�%R]NXUW��������DOVR�IRXQG�WKDW�
W\SH�RI�GHOLYHU\�KDG�DQ�HIIHFW�RQ�EUHDVWIHHGLQJ�VXFFHVV���������
,Q�WKH�FXUUHQW�VWXG\��/$7&+�VFRUHV�RI�SULPLSDURXV�PRWKHUV�ZKR�
UHFHLYHG�EUHDVWIHHGLQJ�HGXFDWLRQ�EHIRUH�GHOLYHU\�ZHUH�VLJQL¿-
FDQWO\�KLJKHU��øQFH�HW�DO���������GHWHUPLQHG�WKDW�WKH�EUHDVWIHH-
GLQJ�VXFFHVV��RI�PRWKHUV�ZKR�UHSRUWHG�UHFHLYLQJ�ERWK�SUHQDWDO�
DQG�SRVWQDWDO�EUHDVWIHHGLQJ�FRXQVHOLQJ�ZDV�VLJQL¿FDQWO\�KLJKHU�
FRPSDUHG�WR�WKH�PRWKHUV�ZKR�GLG�QRW������,Q�OLQH�ZLWK�WKH�³7HQ�
6WHSV� WR� 6XFFHVVIXO� %UHDVWIHHGLQJ´� UHFRPPHQGHG� E\� 81,-
&()� WR� SURPRWH�� VXSSRUW�� DQG�HQFRXUDJH�EUHDVWIHHGLQJ�� LW� LV�
UHFRPPHQGHG�WR�LQLWLDWH�EUHDVWIHHGLQJ�ZLWKLQ�WKH�¿UVW�KDOI�KRXU�
DIWHU�ELUWK�DQG�WKDW�WKH�PRWKHU�DQG�WKH�EDE\�VWD\�LQ�WKH�VDPH�
URRP�IRU����KRXUV�LQ�RUGHU�WR�HQVXUH�VNLQ�WR�VNLQ�FRQWDFW�������,Q�
WKH�SUHVHQW�UHVHDUFK��QR�GLIIHUHQFH�ZDV�IRXQG�LQ�/$7&+�ZLWK�
UHVSHFW�WR�EUHDVWIHHGLQJ�LQLWLDWLRQ�WLPH��&RQWUDU\�WR�WKLV�UHVXOW��
RWKHU�VWXGLHV�UHSRUWHG�WKDW�PRWKHUV�ZKR�LQLWLDWH�EUHDVWIHHGLQJ�
ZLWKLQ�DQ�KRXU�DIWHU�ELUWK�KDG�PRUH�EUHDVWIHHGLQJ�VXFFHVV�DQG�
ORQJHU�EUHDVWIHHGLQJ�WLPHV���������

,Q�WKLV�UHVHDUFK��DV�SHUFHLYHG�VWUHVV�GHFUHDVHG��EUHDVWIHHGLQJ�
PRWLYDWLRQ�DQG�EUHDVWIHHGLQJ�VXFFHVV� LQFUHDVHG��$�KLJK� OHYHO�
RI�VWUHVV�FDQ�DIIHFW�WKH�PRWKHU¶V�PRWLYDWLRQ�WR�EUHDVWIHHG�DQG�
WKH� VXFFHVV� RI� EUHDVWIHHGLQJ� VLQFH� LW�PHDQV� WKDW� WKH�PRWKHU�
KDV�GLI¿FXOW\�SDUWLFLSDWLQJ�LQ�WKH�FDUH�RI�KHU�EDE\�DQG�KDV�PRUH�
DQ[LHW\� DERXW� EUHDVWIHHGLQJ�� $FFRUGLQJ� WR� WKHVH� UHVXOWV�� DQ�
LQFUHDVH� LQ�EUHDVWIHHGLQJ�PRWLYDWLRQ�DOVR� LQFUHDVHV�EUHDVWIH-
HGLQJ�VXFFHVV��7KHVH�¿QGLQJV�GHPRQVWUDWH�WKH�LPSRUWDQFH�RI�
VXSSRUWLQJ�EUHDVWIHHGLQJ�PRWLYDWLRQ�WR�HQVXUH�WKH�FRQWLQXDWLRQ�
RI�EUHDVWIHHGLQJ�LQ�PRWKHUV�ZKRVH�EDELHV�DUH�LQ�WKH�QHRQDWDO�
XQLW��0RWLYDWLRQ�RI�WKH�PRWKHU�WR�EUHDVWIHHG�ZDV�HYDOXDWHG�DV�
D�SRVLWLYH�¿QGLQJ�LQ�WHUPV�RI�VWDUWLQJ�EUHDVWIHHGLQJ�LQ�WKH�HDUO\�
SHULRG��DQG�HQVXULQJ� WKH�FRQWLQXLW\�RI�EUHDVWIHHGLQJ�DQG�VXF-
FHVVIXO�EUHDVWIHHGLQJ��,W�ZDV�WKRXJKW�WKDW�KHDOWK�SURIHVVLRQDOV�
VKRXOG�GHWHUPLQH�WKHLU�PRWLYDWLRQ�OHYHOV�EHIRUH�JLYLQJ�EUHDVWIH-
HGLQJ�FRXQVHOLQJ�DQG�VXSSRUW�WR�PRWKHUV�

7KH�SHUFHLYHG�VWUHVV�ZDV�KLJKHU�DPRQJ�SULPLSDURXV�PRWKHUV�
ZKRVH�QHZERUQ�LQIDQWV�UHFHLYHG�WUHDWPHQW�DQG�FDUH�LQ�WKH�QH-
RQDWDO�XQLW��ZKR�ZHUH�ROGHU�DJH��SULPDU\�DQG�KLJK�VFKRRO�JUD-
GXDWHV��XQHPSOR\HG��GLG�QRW�UHFHLYH�EUHDVWIHHGLQJ�WUDLQLQJ�EH-
IRUH�GHOLYHU\��DQG�VWDUWHG�EUHDVWIHHGLQJ�LPPHGLDWHO\�DIWHU�ELUWK��
%UHDVWIHHGLQJ�PRWLYDWLRQ� ZDV� KLJKHU� DPRQJ� \RXQJ�PRWKHUV��
XQLYHUVLW\�JUDGXDWHV��ZRUNLQJ�PRWKHUV��PRWKHUV�ZLWK�D�SODQQHG�
SUHJQDQF\�� DQG�PRWKHUV�ZKR� UHFHLYHG� EUHDVWIHHGLQJ� WUDLQLQJ�
EHIRUH� GHOLYHU\�� 7KH� UHVXOWV� DOVR� VKRZHG� WKDW� PRWKHUV� ZKR�
JUDGXDWHG� IURP�KLJK�VFKRRO�DQG�XQLYHUVLW\��ZKRVH�SUHJQDQF\�
ZDV�SODQQHG��DQG�ZKR�UHFHLYHG�EUHDVWIHHGLQJ�WUDLQLQJ�EHIRUH�
GHOLYHU\�KDG�KLJKHU�EUHDVWIHHGLQJ�VXFFHVV�VFRUHV��,Q�WKH�SUH-
VHQW�UHVHDUFK��LW�ZDV�IRXQG�WKDW�DV�SHUFHLYHG�VWUHVV�GHFUHDVHG��
EUHDVWIHHGLQJ�PRWLYDWLRQ�DQG�EUHDVWIHHGLQJ�VXFFHVV�LQFUHDVHG��
$�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�EUHDVWIHHGLQJ�PRWLYDWLRQ�DQG�
EUHDVWIHHGLQJ�VXFFHVV��

,Q� OLQH�ZLWK�WKH�VWXG\�¿QGLQJV�� LW� LV�UHFRPPHQGHG�WR�SODQ�DQG�
LPSOHPHQW� HGXFDWLRQ� DQG� LQWHUYHQWLRQ� HIIRUWV� WR� UHGXFH� WKH�
VWUHVV�OHYHOV�RI�PRWKHUV�ZKRVH�LQIDQWV�DUH�KRVSLWDOL]HG�LQ�WKH�
QHRQDWDO�XQLW��1HRQDWDO�QXUVHV�KDYH�WKH�RSSRUWXQLW\�WR�REVHU-
YH�PRWKHUV¶�EUHDVWIHHGLQJ�EHKDYLRUV�RQH�RQ�RQH��VR�WKH\�KDYH�
FULWLFDO� LPSRUWDQFH� DQG� UROH� LQ� LQFUHDVLQJ� EUHDVWIHHGLQJ�PRWL-
YDWLRQ��6WDUWLQJ�IURP�WKH�SUHQDWDO�SHULRG��LQWHUYHQWLRQV�VXFK�DV�
HGXFDWLRQ��DQG�LQWHUYLHZV�WKDW�VXSSRUW�DXWRQRPRXV�PRWLYDWLRQ�
FDQ�EH�LPSOHPHQWHG��DQG�VWXGLHV�FDQ�EH�FDUULHG�RXW�WR�PRQLWRU�
PRWKHUV¶�EUHDVWIHHGLQJ�VWDWXV�DQG�PRWLYDWLRQ�OHYHOV��,Q�DGGLWL-
RQ��LW�LV�UHFRPPHQGHG�WR�FRQGXFW�IXUWKHU�HYLGHQFH�EDVHG�VWX-

RESULTSCONCLUSION
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GLHV�LQ�WKH�QHRQDWDO�XQLWV�WR�LQFUHDVH�EUHDVWIHHGLQJ�PRWLYDWLRQ�
DQG�EUHDVWIHHGLQJ�VXFFHVV�RI�SULPLSDURXV�PRWKHUV��

��� :RUOG� +HDOWK� 2UJDQL]DWLRQ� 	� 8QLWHG� 1DWLRQV� &KLOG-
UHQ¶V� )XQG� ��81,&()���� ,PSOHPHQWDWLRQ� JXLGDQFH�� SURWHFWLQJ��
SURPRWLQJ��DQG�VXSSRUWLQJ�EUHDVWIHHGLQJ�LQ�IDFLOLWLHV�SURYLGLQJ�
PDWHUQLW\�DQG�QHZERUQ�VHUYLFHV��WKH�UHYLVHG�EDE\�IULHQGO\�KRV-
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��� .�o�NR÷OX� 6��$\WHNLQ�$�� *�OKDú� 1)�� ,GHQWLI\LQJ� WKH�
QHHGV� RI� PRWKHUV� ZKRVH� EDELHV� ZHUH� DGPLWWHG� WR� QHRQDWDO�
LQWHQVLYH� FDUH� XQLWV�� -� (GXF� 5HV� 1XUV� �������� ����� �������
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OLV�.��%DNR\DQQLV�*��'DUYLUL�&��HW�DO��3DUHQWDO�VWUHVV�PDQDJH-
PHQW�XVLQJ�UHOD[DWLRQ�WHFKQLTXHV�LQ�D�QHRQDWDO�LQWHQVLYH�FDUH�
XQLW�� $� UDQGRPL]HG� FRQWUROOHG� WULDO�� ,QWHQVLYH� &ULW� &DUH� 1XUV�
��������������GRL���������M�LFFQ�������������

��� $OWXQWDú�1��+RZ�KRVSLWDOL]DWLRQ�LQ�WKH�QHRQDWDO�LQWHQ-
VLYH�FDUH�XQLW�DIIHFWV� WKH�EUHDVWIHHGLQJ�SURFHVV"�3DP�0HG�-�
����������������GRL�KWWSV���G[�GRL�RUJ����������SDWG���������

��� <HQDO�.��2NXPXú�+��5HOLDELOLW\�RI�WKH�/$7&+�EUHDVWIH-
HGLQJ�DVVHVVPHQW�WRRO��-RXUQDO�RI�5HVHDUFK�DQG�'HYHORSPHQW�
LQ�1XUVLQJ���������������

��� øQFH�7��$NWDú�*��$NWHSH�1��$\GÕQ�$��(YDOXDWLRQ�RI�WKH�
IDFWRUV�DIIHFWLQJ�PRWKHUV¶�EUHDVWIHHGLQJ�VHOI�HI¿FDF\�DQG�EUH-
DVWIHHGLQJ� VXFFHVV��7KH� -RXUQDO� RI�'U��%HKFHW�8]�&KLOGUHQ¶V�
+RVSLWDO��������������������GRL����������EXFKG����������

���� 0Õ]UDN�ùDKLQ�%��g]HUGR÷DQ�1��7KH�NH\�IDFWRU�LQ�FRQWL-

QXDWLRQ�DQG�VXFFHVV�RI�EUHDVWIHHGLQJ��EUHDVWIHHGLQJ�PRWLYDWLRQ�
EDVHG�RQ�VHOI�GHWHUPLQDWLRQ�WKHRU\��-RXUQDO�RI�&RQWLQXLQJ�0H-
GLFDO�(GXFDWLRQ��������������������

���� .HVWOHU�3HOHJ� 0�� 6KDPLU�'DUGLNPDQ� 0�� +HUPRQL� '��
*LQ]EXUJ�.��%UHDVWIHHGLQJ�PRWLYDWLRQ�DQG�6HOI�'HWHUPLQDWLRQ�
7KHRU\�� 6RF� 6FL� 0HG� ���������������� GRL���������M�VRFVFL-
PHG�������������

���� 5\DQ�50��'HFL�(/��6HOI�GHWHUPLQDWLRQ� WKHRU\��%DVLF�
SV\FKRORJLFDO�QHHGV�LQ�PRWLYDWLRQ��GHYHORSPHQW��DQG�ZHOOQHVV��
7KH�*XLOIRUG�3UHVV�������GRL�������������������������

���� /DX�&<��)RQJ�'<��&KRL�$<��1J�-:��6LQJ�&��7DUUDQW�0��
'HYHORSPHQW�DQG�PHDVXUHPHQW�SURSHUWLHV�RI�WKH�&KLQHVH�EUH-
DVWIHHGLQJ�VHOI�UHJXODWLRQ�TXHVWLRQQDLUH��0LGZLIHU\������������
���GRL���������M�PLGZ�������������

���� 2QDW� *�� 3UDFWLFHV� IRU� IDFLOLWDWLQJ� EUHDVWIHHGLQJ� DQG�
ODFWDWLRQ�FDUH��7�UNL\H�.OLQLNOHUL�-�2EVWHW�:RPHQV�+HDOWK�'LV�
1XUV�6SHFLDO�7RSLFV������������������

���� (VNLQ� 0�� +DUODN� +�� 'HPLUNÕUDQ� )�� 'HUHER\� d�� 7KH�
DGDSWDWLRQ�RI�WKH�SHUFHLYHG�VWUHVV�VFDOH�LQWR�7XUNLVK��$�UHOLDELOLW\�
DQG�YDOLGLW\�DQDO\VLV��1HZ�6\PSRVLXP�-RXUQDO����������������
���

���� 0Õ]UDN�%��$GDSWDWLRQ�RI�EUHDVWIHHGLQJ�PRWLYDWLRQ�VFD-
OH�WR�WKH�7XUNLVK��GHWHUPLQDWLRQ�RI�IDFWRULQJ�EUHDVWIHHGLQJ�PR-
WLYDWLRQ�� �3K�'�� 7KHVLV��� (VNLúHKLU�� 7�5�� (VNLúHKLU� 2VPDQJD]L�
8QLYHUVLW\�������

���� *|QHQOL�6��$\DU�.RFDW�UN�$��<HúLOoLoHN�dDOÕN�.��%UH-
DVWIHHGLQJ� VXFFHVV� UDWH� GXULQJ� WKH� HDUO\� SRVWSDUWXP� SHULRG�
DPRQJ� SULPLSDURXV� PRWKHUV� ZKR� KDG� YDJLQDO� GHOLYHU\� DQG�
DVVRFLDWHG� IDFWRUV�� -RXUQDO� RI� &RQWLQXLQJ� 0HGLFDO� (GXFDWLRQ�
�������������������GRL�����������VWHG��������

���� %XOXW� 0�� .�o�N�$OHPGDU� '�� %UHDVWIHHGLQJ� PRWLYDWL-
RQ�LQ�PRWKHUV�RI�H[FHVVLYH�FU\LQJ�LQIDQWV��$�FRUUHODWLRQ�VWXG\��
(DUO\�&KLOG�'HYHORSPHQW�DQG�&DUH����������������������GRL��
������������������������������

���� (UGHP� <�� $Q[LHW\� OHYHOV� RI� PRWKHUV� ZKRVH� LQIDQWV�
KDYH�EHHQ�FDUHG�IRU�LQ�XQLW�OHYHO�,�RI�D�QHRQDWDO�LQWHQVLYH�FDUH�
XQLW� LQ�7XUNH\�� -�&OLQ�1XUV�������-XQ��������������������GRL��
��������M����������������������[��30,'�����������

���� 2PDN�'��.DKULPDQ�ø��g]RUDQ�<��$VVHVVPHQW�RI�DQ[LHW\�
OHYHOV�RI�PRWKHUV�ZKRVH�EDELHV�DUH�KRVSLWDOL]HG�LQ�1HRQDWDO�,Q-
WHQVLYH�&DUH�8QLW��7XUNL\H�.OLQLNOHUL�-�1XUV�6FL�����������������
���GRL����������QXUVHV������������

���� g]\D]ÕFÕR÷OX� 1�� *�G�F�� 7�IHNFL� )�� ,QYHVWLJDWLRQ� RI�
IDFWRUV� WKH� HIIHFWV� LQ� KRSHOHVVQHVV� DQG� VWDWH�WUDLW� DQ[LHW\� RI�
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PRWKHUV�ZKR�FDUHG�WKHLU�EDE\�LQ�1HRQDWDO�,QWHQVLYH�&DUH�8QLW��
-RXUQDO�RI�$QDWROLD�1XUVLQJ�DQG�+HDOWK�6FLHQFHV���������������
�������$YDLODEOH� IURP�KWWSV���GHUJLSDUN�RUJ�WU�WU�SXE�DWDXQLKHP�
LVVXH������������

���� 0XVDELUHPD�3��%U\VLHZLF]�3��&KLSSV�-��3DUHQWV�SHU-
FHSWLRQV�RI� VWUHVV� LQ�D�QHRQDWDO� LQWHQVLYH� FDUH�XQLW� LQ�5ZDQ-
GD�� &XUDWLRQLV� ����������������� GRL�� ��������FXUDWLRQLV�
Y��L�������

���� %DUERVD�/1��GRV�6DQWRV�1&��GH�0RUDHV�0$0��5L]-
]DUGL� 6'�� &RUUrD� (&�� 3UHYDOHQFH� RI� HGXFDWLRQDO� SUDFWLFHV�
DERXW�H[FOXVLYH�EUHDVWIHHGLQJ��(%)��LQ�&XLDEi�±�07��(VF�$QQD�
1HU\��������������������GRL�����������������������������

���� 3LQWR�(��&KDYHV�&��'XDUWH�-��1HODV�3�YH�&RXQWLQKR�
(��0DWHUQDO�DIIHFWLRQ�DQG�PRWLYDWLRQ�IRU�EUHDVWIHHGLQJ��3URFH-
GLR�6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV���������������������GRL��
��������M�VEVSUR�������������

���� 0L]UDN�ùDKLQ�%��2]HUGRJDQ�1��2]GDPDU�.��*�UVR\�
(�� )DFWRUV� DIIHFWLQJ� EUHDVWIHHGLQJ� PRWLYDWLRQ� LQ� SULPLSDULRXV�
PRWKHUV�� $Q� DSSOLFDWLRQ� RI� EUHDVWIHHGLQJ� PRWLYDWLRQ� VFDOH�
EDVHG� RQ� VHOI�GHWHUPLQDWLRQ� WKHRU\�� +HDOWK� &DUH�:RPHQ� ,QW�
�������������������GRL���������������������������������

���� 5DFLQH�()��)ULFN�.'��6WURELQR�'��&DUSHQWHU�/0��0LOOL-
JDQ�5��3XJK�/&��+RZ�PRWLYDWLRQ�LQÀXHQFHV�EUHDVWIHHGLQJ�GX-
UDWLRQ�DPRQJ�ORZ�LQFRPH�ZRPHQ��-�+XP�/DFW����������������
����GRL��������������������������

���� $UWLHWD�3LQHGR�,��3D]�3DVFXDO�&��*UDQGHV�*��%DFLJD-
OXSH�$��3D\R�-��0RQWR\D�,��$QWHQDWDO�HGXFDWLRQ�DQG�EUHDVWIHH-
GLQJ�LQ�D�FRKRUW�RI�SULPLSDUDV��-�$GY�1XUV���������������������
GRL���������MDQ�������

���� 1HLIHUW� 0�� %XQLN� 0�� 2YHUFRPLQJ� FOLQLFDO� EDUULHUV� WR�
H[FOXVLYH�EUHDVWIHHGLQJ��3HGLDWU�&OLQ�1RUWK�$P����������������
����GRL���������M�SFO�������������

���� 7DUUDQW�0��'RGJVRQ�-(��:X�.0��)DFWRUV�FRQWULEXWLQJ�
WR� HDUO\� EUHDVW�IHHGLQJ� FHVVDWLRQ� DPRQJ� &KLQHVH� PRWKHUV��
DQ� H[SORUDWRU\� VWXG\�� 0LGZLIHU\� ��������������������� GR-
L���������M�PLGZ�������������

���� /DQJH�$��1DXWVFK�$��:HLWPDQQ�.��,WWHUPDQQ�7��+HFN-
PDQQ�0��%UHDVWIHHGLQJ�PRWLYDWLRQ�LQ�3RPHUDQLD��6XUYH\�RI�QH-
RQDWHV�LQ�3RPHUDQLD��61L3�6WXG\���,QW�%UHDVWIHHG�-������������
GRL���������V�����������������

���� .�o�NR÷OX�6��dHOHELR÷OX�$��7KH�H[DPLQDWLRQ�RI�OHYHO�
RI�EUHDVWIHHGLQJ�VHOI�HI¿FDF\�DQG�EUHDVWIHHGLQJ�VXFFHVV�RI�PR-
WKHUV�SDWLHQW�LQIDQWV��-RXUQDO�RI�(58�)DFXOW\�RI�+HDOWK�6FLHQFHV�
�����������������

���� 2NVDO�*�QHV�1(��&HWLQND\D�6��$QDO\VLV�RI�PDWHUQDO�
FKDUDFWHULVWLFV�GXULQJ�EUHDVWIHHGLQJ�LQ�HDUO\�LQIDQF\�DVVRFLDWHG�
ZLWK�SURODFWLQ�OHYHOV�DQG�EUHDVWIHHGLQJ�/$7&+�VFRUHV��,QWHUQD-
WLRQDO�-RXUQDO�RI�&DULQJ�6FLHQFHV���������������������

���� 7XUDQ�$�� %R]NXUW� *�� (IIHFWV� RI� 'HOLYHU\� 0HWKRG� RQ�
%UHDVWIHHGLQJ� 6XFFHVV� LQ� 3ULPLSDURXV� 0RWKHUV�� $UFK� +H-
DOWK� 6FL� 5HV� ������ ������ ������ GRL�� ��������$UF+HDOWK6FL-
5HV������������

���� .RVNLQHQ�.6��$KR�$/��+DQQXOD�/��.DXQRQHQ�0��0D-
WHUQLW\�KRVSLWDO�SUDFWLFHV�DQG�EUHDVW�IHHGLQJ�VHOI�HI¿FDF\�LQ�)LQ-
QLVK�SULPLSDURXV�DQG�PXOWLSDURXV�ZRPHQ�GXULQJ�WKH�LPPHGLDWH�
SRVWSDUWXP�SHULRG��0LGZLIHU\��������������������GRL���������M�
PLGZ�������������

���� 6FKDIHU�5��*HQQD�&:��3K\VLRORJLF�%UHDVWIHHGLQJ��$�
&RQWHPSRUDU\�$SSURDFK�WR�%UHDVWIHHGLQJ�,QLWLDWLRQ��-�0LGZLIHU\�
:RPHQ¶V�+HDOWK��������������������GRL����������MPZK�������



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

1718

The E!ect of Early Neonatal Sepsis on Bronchopulmonary Dysplasia in Very Low Birth Weight Infants

Çok düşük doğum ağırlıklı bebeklerde Erken Neonatal Sepsisin Bronkopulmoner Displazi Üzerine Etkisi 

BUSE ÖZER BEKMEZ  1

MEHMET BÜYÜKTİRYAKİ  2

Orcid ID:0000-0002-0397-1369
Orcid ID:0000-0001-8937-4671

ÖZ

Amaç: %URQNRSXOPRQHU�GLVSOD]L��%3'���oRN�G�ú�N�GR÷XP�D÷ÕUOÕNOÕ�EHEHNOHUGH�HQ�
|QHPOL�PRUELGLWHOHUGHQ�ELULGLU��%3'�PXOWLIDNW|UL\HO�ELU�KDVWDOÕNWÕU�YH�SDWRJHQH]LQGH�
LQÀDPDV\RQ�|QHPOL� ELU� URO� R\QDPDNWDGÕU��%X� oDOÕúPDGDNL� DPDFÕPÕ]�� SUHWHUP�EH-
EHNOHUGH�HUNHQ�QHRQDWDO�VHSVLV��(16��YDUOÕ÷ÕQÕQ�%3'�YH�GL÷HU�SUHWHUP�PRUELGLWHOHUL�
�]HULQH�HWNLVLQLQ�DUDúWÕUÕOPDVÕGÕU��

Yöntem:�%X�UHWURVSHNWLI�oDOÕúPD\D��JHEHOLN�\DúÕ�����KDIWD�YH�GR÷XP�D÷ÕUOÕ÷Õ�������
J�RODQ�SUHWHUP�EHEHNOHU�GDKLO�HGLOGL��<HQL�GR÷DQ�\R÷XQ�EDNÕP��QLWHPL]GH�����������
\ÕOODUÕ�DUDVÕQGD�L]OHQHQ�EHEHNOHULQ�ND\ÕWODUÕ�LQFHOHQGL��(16�WDQÕVÕ�RODQODU�oDOÕúPD�JUX-
EX�RODUDN�EHOLUOHQLUNHQ��GL÷HU�EHEHNOHU�NRQWURO�JUXEXQX�ROXúWXUGX��0DM|U�NRQMHQLWDO�
DQRPDOLVL��SHULQDWDO�DV¿NVL�RODQ�YH�YHULOHUL�HNVLN�RODQ�EHEHNOHU�oDOÕúPD�GÕúÕ�EÕUDNÕOGÕ�

Bulgular:�dDOÕúPDPÕ]D� WRSODP�����EHEHN�GDKLO�HGLOGL��(16�YH�NRQWURO�JUXEXQGD�
JHEHOLN�\DúÕ����������YH����������KDIWD��S �����YH�GR÷XP�D÷ÕUOÕ÷Õ�����������YH�
���������J���LVWDWLVWLNVHO�RODUDN�EHQ]HU�VDSWDQGÕ��(16�JUXEXQGD��RUWD�D÷ÕU�%3'��VÕ-
UDVÕ\OD�������YH�������S ������YH�PHNDQLN�YHQWLODW|U�JHUHNVLQLPL�LVWDWLVWLNVHO�RODUDN�
GDKD�VÕN�DQFDN�SRVWPHQVWU�HO�����KDIWDGD�%3'�ROPDGDQ�VD÷�NDOÕP��VÕUDVÕ\OD�������
YH��������S ������GDKD�G�ú�N�RUDQGD�VDSWDQGÕ��/D]HU�WHGDYLVL�JHUHNHQ�SUHPDW�UH�
UHWLQRSDWLVL�(16�JUXEXQGD��������YH�������S ������DQODPOÕ�RODUDN�GDKD�VÕN�LNHQ��
GL÷HU�SUHWHUP�PRUELGLWHOHUL�DoÕVÕQGDQ�LNL�JUXS�DUDVÕQGD�IDUN�VDSWDQPDGÕ��dRN�GH÷Lú-
NHQOL�ORMLVWLN�UHJUHV\RQ�DQDOL]LQGH�(16¶QLQ�RUWD�D÷ÕU�%3'�JHOLúLPL�DoÕVÕQGDQ�ED÷ÕP-
VÕ]�ULVN�IDNW|U��ROGX÷X�EHOLUOHQGL��25�����������&O������������S ������

Sonuç: (16�oRN�G�ú�N�GR÷XP�D÷ÕUOÕNOÕ�EHEHNOHUGH�RUWD�D÷ÕU�%3'�LoLQ�ED÷ÕPVÕ]�ELU�
ULVN�IDNW|U�G�U�

Anahtar kelimeler:�(UNHQ�VHSVLV��EURQNRSXOPRQHU�GLVSOD]L��SUHPDW�ULWH��SUHPDW�UH

UHWLQRSDWLVL

ABSTRACT

Objective: %URQFKRSXOPRQDU\�G\VSODVLD��%3'��UHPDLQV�D�FULWLFDO�PRUELGLW\�LQ�YHU\�
ORZ�ELUWK�ZHLJKW��9/%:��LQIDQWV��7KH�HWLRORJ\�LV�PXOWLIDFWRULDO��DQG�LQÀDPPDWLRQ�SOD\V�
DQ�HVVHQWLDO� UROH� LQ� WKH�SDWKRJHQHVLV��:H�DLPHG� WR� LQYHVWLJDWH� WKH�HIIHFW�RI�HDUO\�
QHRQDWDO�VHSVLV��(16��RQ�%3'�DQG�RWKHU�SUHWHUP�PRUELGLWLHV�LQ�9/%:�LQIDQWV�

Materials and Methods:�3UHWHUP�LQIDQWV�RI�����ZHHNV�RI�JHVWDWLRQ�DQG�ELUWK�ZHLJKW�
������J�ZHUH�LQFRUSRUDWHG�LQ�WKLV�UHWURVSHFWLYH�VWXG\��:H�UHYLHZHG�WKH�UHFRUGV�RI�
LQIDQWV�ZKR�DGPLWWHG� WR� WKH�QHRQDWDO� LQWHQVLYH�FDUH�XQLW�EHWZHHQ������DQG�������
7KRVH�ZLWK�(16�GLDJQRVLV�ZHUH�DVVLJQHG�WR�WKH�VWXG\�JURXS��ZKLOH�WKH�UHPDLQLQJ�
FRQVWLWXWHG� WKH� FRQWURO� JURXS�� %DELHV� ZLWK� PDMRU� FRQJHQLWDO� DQRPDOLHV�� SHULQDWDO�
DVSK\[LD��DQG�PLVVLQJ�GDWD�ZHUH�H[FOXGHG�IURP�WKH�VWXG\�

Results: 7KLV�VWXG\�LQFOXGHG�D�WRWDO�RI�����LQIDQWV��7KH�JHVWDWLRQDO�DJHV�����������
YV�����������YV�����������ZHHNV���DQG�ELUWK�ZHLJKWV�����������YV�����������J��
S ������ ZHUH� VWDWLVWLFDOO\� VLPLODU� LQ� WKH� JURXSV�� 0RGHUDWH�WR�VHYHUH� %3'� �������
YV�������UHVSHFWLYHO\��S ������DQG�UHTXLUHPHQW� IRU� LQYDVLYH�YHQWLODWLRQ�ZHUH�PRUH�
IUHTXHQW��EXW�VXUYLYDO�ZLWKRXW�%3'�DW����ZHHNV�FRUUHFWHG��S ������ZDV�ORZHU�LQ�WKH�
(16�JURXS��:KLOH�OODVHU�UHTXLULQJ�UHWLQRSDWK\�RI�SUHPDWXULW\�523�ZDV�VLJQL¿FDQWO\�
PRUH�FRPPRQ�LQ�WKH�(16�JURXS��������YV��������S �������WKHUH�ZDV�QR�GLIIHUHQFH�
EHWZHHQ�WKH�JURXSV�UHJDUGLQJ�RWKHU�SUHWHUP�PRUELGLWLHV��,Q�WKH�PXOWLYDULDWH�ORJLVWLF�
UHJUHVVLRQ�DQDO\VLV��(16�ZDV�QRWHG�DV�DQ� LQGHSHQGHQW� ULVN� IDFWRU� IRU�PRGHUDWH�
VHYHUH�%3'��25�����������&O������������S ������

Conclusion: (16�ZDV�GHPRQVWUDWHG�DV�DQ�LQGHSHQGHQW�ULVN�IDFWRU�IRU�PRGHUDWH�VH-
YHUH�%3'� 

Keywords��(DUO\�VHSVLV��EURQFKRSXOPRQDU\�G\VSODVLD��SUHPDWXULW\�� UHWLQRSDWK\�RI�
SUHPDWXULW\

 

Sorumlu Yazar/ Corresponding Author:�%XVH�2]HU�%HNPH]
Adres:�$QNDUD�&LW\�+RVSLWDO�8QLYHUVLWHOHU������6W��1R���&DQND\D�$QNDUD�
E-mail:�R]HUEXVH#KRWPDLO�FRP

g]J�Q�$UDúWÕUPD 2UඈJඈQDO�$UWඈFOH

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

ø'

ø'

Jinekoloji - Obstetrik ve Neonatoloji Tıp Dergisi
The Journal of Gynecology - Obstetrics and Neonatology

DOI: 10.38136/jgon.1233805

1 Ankara City Hospital, Ankara, Turkey 
2 Division of Neonatology, Department of Pediatrics, Istanbul Medipol University, Istanbul, Turkey 



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

1719

(DUO\� QHRQDWDO� VHSVLV� �(16�� UHPDLQV� D� VLJQL¿FDQW� PRUELGLW\�
ZLWK�DQ�LQFLGHQFH�RI����SHU������OLYH�ELUWKV�LQ�SUHWHUP�LQIDQWV�
GHVSLWH� WKH�ZLGHVSUHDG�XVDJH�RI� DQWHQDWDO� DQWLELRWLF� SURSK\-
OD[LV� ����� 7KH� REVWDFOH� FRQFHUQLQJ�(16� LQ� SUHWHUP� LQIDQWV� LV�
WKH� KLJKHU� LQFLGHQFH� RI� QHRQDWDO�PRUELGLW\�� SDUWLFXODUO\� UHVSL-
UDWRU\� DQG� QHXURORJLFDO� DGYHUVH� RXWFRPHV�� DQG�PRUWDOLW\� �����
7KH�DEVHQFH�RI�D�XQLYHUVDO�GH¿QLWLRQ�IRU�QHRQDWDO�VHSVLV�DQG�
WKH�YDULDELOLW\�LQ�GLDJQRVWLF�FULWHULD�LQ�WKH�OLWHUDWXUH�KDPSHUV�WKH�
GLDJQRVWLF�SURFHVV�DQG�WUHDWPHQW�LQ�QHRQDWHV��SDUWLFXODUO\�SUH-
WHUP�EDELHV������2Q�WKH�RWKHU�KDQG��WKH�WLPH�LQWHUYDO�DGRSWHG�
IRU� WKH�GLDJQRVLV�RI�(16�YDULHV�ZLGHO\� LQ� WKH� OLWHUDWXUH� �����$�
FRQVLGHUDEOH�SHUFHQWDJH�RI�WKH�XQLWV�SXW�WKH�GLDJQRVLV�RQO\�E\�
WKH�SUHVHQFH�RI�EDFWHUHPLD��UHJDUGOHVV�RI�WKH�FOLQLFDO�¿QGLQJV�����������
'HVSLWH�WKH�ZLGHVSUHDG�XVDJH�RI�QRQLQYDVLYH�YHQWLODWLRQ��PLQL-
PDOO\�LQYDVLYH�VXUIDFWDQW�LPSOHPHQWDWLRQ��DQG�ZLGHVSUHDG�DQ-
WHQDWDO�VWHURLG�XVH��WKH�LQFLGHQFH�RI�EURQFKRSXOPRQDU\�G\VSOD-
VLD� �%3'�� UHPDLQV� VWDEOH�� %HVLGHV� WKH� GHEDWH� UHJDUGLQJ� WKH�
GH¿QLWLRQ��RYHU�KDOI�RI�WKH�YHU\�SUHWHUP�LQIDQWV�UHFHLYH�D�%3'�
GLDJQRVLV�EDVHG�RQ�FXUUHQW�FULWHULD������'HVSLWH�OLWWOH�GDWD�UHJDU-
GLQJ�WKH�RXWFRPHV�RI�YHU\�SUHWHUP�EDELHV�ZLWK�(16��PDQ\�HWLR-
ORJLFDO�IDFWRUV�VXFK�DV�WKH�W\SH�RI�SDWKRJHQ��WLPLQJ�RI�LQIHFWLRQ��
SUHVHQFH�RI�FKRULRDPQLRQLWLV��DQG�IHWDO�LQÀDPPDWRU\�UHVSRQVH�
PLJKW�DIIHFW�WKH�GHYHORSPHQW�DQG�RU�WKH�VHYHULW\�RI�WKH�GLVHDVH�
�����([SRVXUH�WR�EDFWHULD�DQG�LQÀDPPDWLRQ�GXULQJ�WKH�DQWHQDWDO�
DQG�RU�SRVWQDWDO�SHULRG�LV�NQRZQ�WR�GLVUXSW�DOYHRODUL]DWLRQ�DQG�
FDXVHV�¿EURVLV�����

����������7KH�UHODWLRQVKLS�EHWZHHQ�LQIHFWLRQ�DQG�SUHWHUP�PRUWDOLW\�
PRUELGLW\�KDV�ORQJ�EHHQ�D�WRSLF�RI�LQWHUHVW�WR�UHVHDUFKHUV������
3HULQDWDO�LQÀDPPDWLRQ�KDV�EHHQ�OLQNHG�WR�%3'��UHWLQRSDWK\�RI�
SUHPDWXULW\��523���DQG�EUDLQ�OHVLRQV��������%HVLGHV��D�FRXSOH�
RI�VWXGLHV�KDYH�VKRZQ�WKH�FRQVWHOODWLRQ�RI�SUHWHUP�PRUELGLWLHV�
LQ�FOXVWHUV������(/*$1�VWXG\�UHYHDOHG�LQIHFWLRQ�DV�D�ULVN�IDFWRU�
IRU�523�DQG�%3'�LQ�LQIDQWV������ZHHNV�RI�DJH��ZKLOH�WKH�GLDJ-
QRVLV�RI�VHSVLV�ZDV�SXW�E\�WKH�SUHVHQFH�RI�EDFWHUHPLD�ZLWKRXW�
DQ\�FOLQLFDO�FULWHULD������$ORQJ�ZLWK�YDULDWLRQV�UHJDUGLQJ�QHRQDWDO�
VHSVLV�GLDJQRVWLF�FULWHULD��WKH�DEVHQFH�RI�D�XQLYHUVDOO\�DFFHS-
WHG�GLDJQRVWLF�V\VWHP�KLQGHUV�WKH�FRPSDULVRQ�RI�WKH�VWXGLHV�

����������6WXGLHV�KDYH�VKRZQ�WKDW�SRVWQDWDO�LQIHFWLRQ�LQÀDPPDWLRQ�
ZDV�DVVRFLDWHG�ZLWK� UHVSLUDWRU\�DQG�QHXURORJLFDO�PRUELGLW\� LQ�
SUHWHUP�LQIDQWV�DORQJ�ZLWK� WKH�FRQWURYHUV\�UHJDUGLQJ� LQWUDXWH-
ULQH� LQIHFWLRQ�LQÀDPPDWLRQ� DQG� WKH� %3'� UHODWLRQVKLS� �������$�
FRXSOH�RI�WKHVH�VWXGLHV�LQYHVWLJDWHG�WKH�OLQN�EHWZHHQ�QHRQDWDO�

VHSVLV�DQG�SUHWHUP�PRUELGLW\��ZKLOH�RWKHUV�FRPSULVHG�RQO\�SD-
WLHQWV�ZLWK�FXOWXUH�SURYHQ�VHSVLV� ���������:H�RSWHG� WR�VHDUFK�
WKH�HIIHFW�RI�FOLQLFDO�DQG�FXOWXUH�SURYHQ�(16�RQ�%3'�DQG�RWKHU�
SUHWHUP�PRUELGLWLHV�LQ�YHU\�ORZ�ELUWK�ZHLJKW��9/%:��LQIDQWV�

:H�FRQGXFWHG�WKLV�UHWURVSHFWLYH�FRKRUW�VWXG\�LQ�=HNDL�7DKLU�%X-
UDN�:RPHQ¶V�+HDOWK�(GXFDWLRQ�DQG�5HVHDUFK�+RVSLWDO�EHWZH-
HQ�-DQXDU\������DQG�'HFHPEHU�������%DELHV�ZKR�ZHUH�ERUQ�
DOLYH� DW� �����������ZHHNV� RI� JHVWDWLRQ� ZHUH� LQFOXGHG� LQ� WKH�
VWXG\�� ([FOXVLRQ� FULWHULD� ZHUH� PDMRU� FRQJHQLWDO�FKURPRVRPDO�
DQRPDOLHV��SHULQDWDO�DVSK\[LD��DQG�ODFN�RI�GDWD�

����������:H�UHYLHZHG�WKH�REVWHWULF�DQG�QHRQDWDO�¿OHV��7KH�REV-
WHWULF�DQG�PHGLFDO�KLVWRU\�RI�WKH�PRWKHU��PRGH�RI�GHOLYHU\��DQG�
SUHVHQFH� RI� LQWHUYHQWLRQ� LQ� WKH� GHOLYHU\� URRP�ZHUH� UHFRUGHG�
IURP� WKH�SDWLHQW�¿OHV��6XUIDFWDQW� UHTXLUHPHQW��%3'� �PLOG�PR-
GHUDWH�VHYHUH��� VXUYLYDO� ZLWKRXW� %3'� DW� ���ZHHNV� FRUUHFWHG��
GXUDWLRQ�RI� LQYDVLYH�QRQLQYDVLYH�YHQWLODWLRQ��SDWHQW�GXFWXV�DU-
WHULRVXV� �3'$��� JUDGH� ���� LQWUDYHQWULFXODU� KHPRUUKDJH� �,9+���
SHULYHQWULFXODU� OHXNRPDODFLD� �39/��� QHFURWL]LQJ� HQWHURFROLWLV�
�1(&���DQG�WKH�SUHVHQFH�RI�523�ZHUH�QRWHG�

����������$OO�FOLQLFDO�DQG�FXOWXUH�SURYHQ�(16�FDVHV�ZHUH�LQFOXGHG�
LQ�WKH�VWXG\��&OLQLFDO�(16�ZDV�GH¿QHG�DV�WKH�SUHVHQFH�RI�FOL-
QLFDO�¿QGLQJV�LQ�NHHSLQJ�ZLWK�VHSVLV�ZLWKLQ�WKH�¿UVW����KRXUV�RI�
OLIH��DFFRPSDQLHG�E\�HOHYDWHG�DFXWH�SKDVH�UHDFWDQW�EXW�QHJD-
WLYH�EORRG�FXOWXUH�WDNHQ�LQ�WKH�¿UVW�WKUHH�GD\V��&XOWXUH�SURYHQ�
VHSVLV� ZDV� GH¿QHG� DV� EORRG� FXOWXUH� SRVLWLYLW\� EHVLGH� FOLQLFDO�
¿QGLQJV��:KLOH�IXQJDO�VHSVLV�ZDV�LQFOXGHG�LQ�WKLV�DQDO\VLV��YLUDO�
LQIHFWLRQV�ZHUH�QRW�LQFRUSRUDWHG�LQWR�WKH�VWXG\�

����������7KH�FODVVL¿FDWLRQ�RI�%3'�ZDV�PDGH�EDVHG�RQ�WKH�VXJ-
JHVWLRQ�E\�-REH�(+�DQG�%DQFDODUL�(��DW�WKH������1DWLRQDO�,QVWL-
WXWHV�RI�+HDOWK�:RUNVKRS�������7KH�GH¿QLWLRQ�RI�523�ZDV�GRQH�
DFFRUGLQJ� WR� WKH� ,QWHUQDWLRQDO�&ODVVL¿FDWLRQ�RI�5HWLQRSDWK\�RI�
3UHPDWXULW\����,&523����V\VWHP�������3DSLOH�FODVVL¿FDWLRQ�ZDV�
XWLOL]HG�IRU�,9+�VWDJLQJ�������7KH�GLDJQRVLV�RI�KHPRG\QDPLFDOO\�
VLJQL¿FDQW�3'$�ZDV�PDGH�E\�HFKRFDUGLRJUDSK\�SHUIRUPHG�E\�
D�SHGLDWULF�FDUGLRORJLVW�

7KH�ORFDO�HWKLFV�FRPPLWWHH�RI�RXU�KRVSLWDO�DSSURYHG�WKH�VWXG\��
9HUEDO�RU�ZULWWHQ�FRQVHQW�ZDV�REWDLQHG�IURP�WKH�IDPLOLHV�

6WDWLVWLFV�

$QDO\]HV�ZHUH�SHUIRUPHG�XVLQJ�6366�YHUVLRQ�����,%0�6366�
6WDWLVWLFV��&KLFDJR�� ,/��86$���&KL�VTXDUH�RU�)LVKHU�H[DFW� WHVW�
ZDV� XVHG� IRU� WKH� FRPSDULVRQ� RI� FDWHJRULFDO� YDULDEOHV�� ,Q� WKH�

INTRODUCTION

MATERIALS AND METHODS
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RESULTS  

FDVH�RI�FRQWLQXRXV�YDULDEOHV��WKH�6WXGHQW¶V�W�WHVW�RU�0DQQ�:KLWQH\�8�WHVW�ZDV�XVHG�IRU�WKH�FRPSDULVRQ�RI�JURXSV��7KH�FRPSDULVRQ�
RI�WKH�GHSHQGHQW�JURXSV�ZDV�SHUIRUPHG�E\�WKH�:LOFR[RQ�WHVW��S������ZDV�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQL¿FDQW��

:H�SHUIRUPHG�D�UHWURVSHFWLYH�DQDO\VLV�RI�D�WRWDO�RI�����SDWLHQWV��:KLOH�����ZHUH�GLDJQRVHG�ZLWK�(16��VWXG\�JURXS���WKH�UHPDLQLQJ�
����FRQVWLWXWHG�WKH�FRQWURO�JURXS��7KH�JHVWDWLRQDO�DJHV�DQG�ELUWK�ZHLJKWV�ZHUH�VLPLODU�LQ�WKH�JURXSV��7DEOH�����,Q�WKH�VWXG\�JURXS��
���SDWLHQWV�ZHUH�GLDJQRVHG�ZLWK�FXOWXUH�SURYHQ�(16��(��FROL�ZDV�GHWHFWHG�LQ�VL[��.��SQHXPRQLDH�LQ�¿YH��DQG�6��DJDODFWLDH�LQ�IRXU�
SDWLHQWV��7KHUH�ZDV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�EHWZHHQ�WKH�JURXSV�UHJDUGLQJ�GHPRJUDSKLF�DQG�PDWHUQDO�FKDUDFWHULVWLFV�
�7DEOH����

Table 1. 'HPRJUDSKLF�FKDUDFWHULVWLFV�RI�WKH�JURXSV

7KH�JHVWDWLRQDO�ZHHNV�����������YV������������S ������DQG�ELUWK�ZHLJKWV�����������YV�����������J��S ������ZHUH�VWDWLVWLFDOO\�
VLPLODU�LQ�WKH�JURXSV��7KH�UHODWLRQVKLS�EHWZHHQ�(16�DQG�SUHWHUP�PRUELGLWLHV�LV�GHPRQVWUDWHG�LQ�7DEOHV���DQG���

Table 2.�5HVSLUDWRU\�PRUELGLW\�RI�WKH�JURXSV

ENS group

(n=130)

Control group

(n=260)

p

'ĞƐƚĂƟŽŶĂů�ĂŐĞ͕�ǁĞĞŬƐΎ 27.5±1.2 27.6±1.2 0.44

�ŝƌƚŚ�ǁĞŝŐŚƚ͕�ŐΎ 1013±230 1016±217 0.95

^ŵĂůů�ĨŽƌ�ŐĞƐƚĂƟŽŶĂů�ĂŐĞ͕�Ŷ�;йͿ 19 (14.6) 35 (13.5) 0.75

DĂůĞ͕�Ŷ�;йͿ 70 (53.8) 128 (49.2) 0.39

ĐĂĞƐĂƌĞĂŶ�ƐĞĐƟŽŶ͕�Ŷ�;йͿ 110 (84.6) 202 (77.7) 0.10

APGAR 5† 7 (6-8) 7 (6-8) 0.52

DƵůƟƉůĞ�ƉƌĞŐŶĂŶĐǇ͕�Ŷ�;йͿ 27 (20.8) 52 (20) 0.85

�ŶƚĞŶĂƚĂů�ƐƚĞƌŽŝĚ͕�Ŷ�;йͿ 92 (70.8) 171 (65.8) 0.32

WƌĞĞĐůĂŵƉƐŝĂ͕�Ŷ�;йͿ 17 (13.1) 46 (17.7) 0.24

Ύ�ŵĞĂŶцƐƚĂŶĚĂƌĚ�ĚĞǀŝĂƟŽŶ�ΏŵĞĚŝĂŶ͕�ŝŶƚĞƌƋƵĂƌƟůĞ�ƌĂŶŐĞ�;/YZͿ

ENS group

(n=130)

Control group

(n=260)

p

ZĞƋƵŝƌĞŵĞŶƚ�ĨŽƌ�ƐƵƌĨĂĐƚĂŶƚ͕�Ŷ�;йͿ 95 (73.1) 166 (63.8) 0.06

dǁŽ�ĚŽƐĞƐ�ŽĨ�ƐƵƌĨĂĐƚĂŶƚ͕�Ŷ�;йͿ 36 (27.7) 48 (18.5) 0.03

DŝůĚ�ďƌŽŶĐŚŽƉƵůŵŽŶĂƌǇ�ĚǇƐƉůĂƐŝĂ͕�Ŷ�;йͿ 45 (34.6) 79 (30.49 0.10

DŽĚĞƌĂƚĞͲƐĞǀĞƌĞ�ďƌŽŶĐŚŽƉƵůŵŽŶĂƌǇ�ĚǇƐƉůĂƐŝĂ͕�Ŷ�

;йͿ

19 (14.6) 24 (9.2) 0.04

^ƵƌǀŝǀĂů�ǁŝƚŚŽƵƚ�ďƌŽŶĐŚŽƉƵůŵŽŶĂƌǇ�ĚǇƐƉůĂƐŝĂ�Ăƚ�

ϯϲ�ǁĞĞŬƐ͕�Ŷ�;йͿ

82 (63.1) 191 (73.5) 0.03

�ƵƌĂƟŽŶ�ŽĨ�ŶŽŶŝŶǀĂƐŝǀĞ�ǀĞŶƟůĂƟŽŶ͕�ĚĂǇƐΏ 5 (2-12.5) 5 (2-13) 0.81

�ƵƌĂƟŽŶ�ŽĨ�ŝŶǀĂƐŝǀĞ�ǀĞŶƟůĂƟŽŶ͕�ĚĂǇƐΏ 2 (0-6) 1 (0-4) 0.03
�ƵƌĂƟŽŶ�ŽĨ�ƐƵƉƉůĞŵĞŶƚĂů�KϮ͕�ĚĂǇƐΏ 12.5 (2-24.5) 11 (4-24) 0.75
�ŝƌ�ůĞĂŬ͕�Ŷ�;йͿ 2 (1.5) 3 (1.2) 0.74

ΏŵĞĚŝĂŶ͕�ŝŶƚĞƌƋƵĂƌƟůĞƌĂŶŐĞ��;/YZͿ
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Table 3. 2WKHU�SUHWHUP�PRUELGLWLHV�DQG�FOLQLFDO�IHDWXUHV�RI�WKH�JURXSV

ENS group

(n=130)

Control group

(n=260)

p

WƌŽǀĞŶ�ůĂƚĞͲŽŶƐĞƚ�ƐĞƉƐŝƐ͕�Ŷ�;йͿ 35 (26.9) 61 (23.5) 0.45
Number of proven late-onset sepsis episodes† 0 (0-1) 0 (0-0) 0.59
WĂƚĞŶƚ�ĚƵĐƚƵƐ�ĂƌƚĞƌŝŽƐƵƐ͕�Ŷ�;йͿ 56 (43.1) 105 (40.4) 0.61
'ƌĂĚĞ�///Ͳ/s�/ŶƚƌĂǀĞŶƚƌŝĐƵůĂƌ�ŚĞŵŽƌƌŚĂŐĞ͕�Ŷ�;йͿ 21 (16.2) 26 (10) 0.12
WĞƌŝǀĞŶƚƌŝĐƵůĂƌ�ůĞƵŬŽŵĂůĂĐŝĂ͕�Ŷ�;йͿ 14 (10.8) 16 (6.2) 0.09
EĞĐƌŽƟǌŝŶŐ�ĞŶƚĞƌŽĐŽůŝƟƐ�ŐƌĂĚĞ�ш//ď͕�Ŷ�;йͿ 1 (0.8) 7 (2.7) 0.27
^ƉŽŶƚĂŶĞŽƵƐ�ŝŶƚĞƐƟŶĂů�ƉĞƌĨŽƌĂƟŽŶ͕�Ŷ�;йͿ 2 (1.5) 3 (1.2) 1
ZĞƟŶŽƉĂƚŚǇ�ŽĨ�ƉƌĞŵĂƚƵƌŝƚǇ�ƌĞƋƵŝƌŝŶŐ�ůĂƐĞƌ�ƚƌĞĂƚŵĞŶƚ͕�Ŷ�;йͿ 21 (16.2) 25 (9.6) 0.03
DŽƌƚĂůŝƚǇ͕�Ŷ�;йͿ 28 (21.5) 39 (15) 0.10
>ĞŶŐƚŚ�ŽĨ�ŚŽƐƉŝƚĂů�ƐƚĂǇ͕�ĚĂǇƐΏ 64 (52-839) 66 (51-81) 0.70
WŽƐƚŵĞŶƐƚƌƵĂů�ĂŐĞ�Ăƚ�ĚŝƐĐŚĂƌŐĞ͕�ǁĞĞŬƐΎ 37.4±2.7 37.2±2.4 0.82

���Ύ�ŵĞĂŶцƐƚĂŶĚĂƌĚ�ĚĞǀŝĂƟŽŶ�ΏŵĞĚŝĂŶ͕�ŝŶƚĞƌƋƵĂƌƟůĞ�ƌĂŶŐĞ�;/YZͿ

$OWKRXJK� WKH� UHTXLUHPHQW� IRU�VXUIDFWDQW�ZDV�VWDWLVWLFDOO\�VLPL-
ODU� LQ� WKH�JURXSV� �S ������� WKH�QHHG� IRU��WZR�GRVHV�RI�VXUID-
FWDQW�ZDV�KLJKHU�LQ�WKH�(16�JURXS��S �������7KH�LQFLGHQFH�RI�
PRGHUDWH�VHYHUH�%3'� �S ������ZDV�KLJKHU�� DQG� WKH�GXUDWLRQ�
RI� LQYDVLYH�YHQWLODWLRQ� �S ������ZDV�VLJQL¿FDQWO\� ORQJHU� LQ� WKH�
(16�JURXS�� %HVLGHV�� WKH� VWXG\� JURXS�ZDV� OHVV� OLNHO\� WR� VXU-
YLYH�ZLWKRXW�%3'�DW�SRVWPHQVWUXDO����ZHHNV� �S �������:KLOH�
523�UHTXLULQJ�ODVHU�WKHUDS\�ZDV�VLJQL¿FDQWO\�PRUH�FRPPRQ�LQ�
WKH�(16�JURXS��S �������QR�GLIIHUHQFH�ZDV�IRXQG�EHWZHHQ�WKH�
JURXSV�FRQFHUQLQJ�RWKHU�SUHWHUP�PRUELGLWLHV��,Q�WKH�PXOWLYDULDWH�
ORJLVWLF�UHJUHVVLRQ�DQDO\VLV��(16�ZDV�QRWHG�DV�DQ�LQGHSHQGHQW�
ULVN� IDFWRU� IRU�PRGHUDWH�VHYHUH�%3'��25�����������&O������
������S ������

:H�UHYHDOHG�D�ORQJHU�GXUDWLRQ�RI�LQYDVLYH�YHQWLODWLRQ��DQG�KLJ-
KHU�LQFLGHQFH�RI�523�UHTXLULQJ�ODVHU�WUHDWPHQW��DQG�ORZHU�VXU-
YLYDO�ZLWKRXW�%3'�DW����ZHHNV�FRUUHFWHG�LQ�9/%:�LQIDQWV�ZKR�
H[SHULHQFHG�(16�

����������.OLQJHU�HW�DO��LQYHVWLJDWHG�WKH�RXWFRPHV�RI�9/%:�LQIDQWV�
ZLWK�(16�LQ�D�ZLGH�VFDOH�SURVSHFWLYH�REVHUYDWLRQDO�VWXG\�LQFOX-
GLQJ��������LQIDQWV�IURP����QHRQDWDO�LQWHQVLYH�FDUH�XQLWV�������
7KH�LQFLGHQFH�RI�VHYHUH�523�DQG�%3'�ZDV�QRWHG�WR�EH�KLJKHU�
LQ�H[WUHPHO\� ORZ�ELUWK�ZHLJKW� LQIDQWV�ZLWK�(16�� OLNH�RXU�VWXG\�
������$OWKRXJK�QR�GDWD�ZDV�DYDLODEOH�UHJDUGLQJ�WKH�GXUDWLRQ�RI�
PHFKDQLFDO� YHQWLODWLRQ�� UHVHDUFKHUV� K\SRWKHVL]HG� WKDW� WKH�KL-
JKHU�%3'�ULVN�ZDV�PRVW� OLNHO\� UHODWHG� WR�SURORQJHG�H[SRVXUH�
WR�DVVLVWHG�YHQWLODWLRQ��523�DQG�XQIDYRUDEOH�QHXURORJLFDO�RXW-
FRPHV�ZHUH�DVVXPHG�WR�EH�DVVRFLDWHG�ZLWK�WKH�LQÀDPPDWRU\�

UHVSRQVH��2Q�WKH�RWKHU�KDQG��RQO\�EDELHV�ZLWK�FXOWXUH�SURYHQ�
(16�ZHUH�LQFRUSRUDWHG�LQ�WKDW�WULDO�DV�RSSRVHG�WR�RXU�VWXG\�

����������1HRQDWDO�VHSVLV�ZDV�VKRZQ�WR�EH�D�VWURQJ�ULVN�IDFWRU�IRU�
%3'�LQ�D�VLQJOH�FHQWHU��ODUJH�VHULHV�IURP�$XVWUDOLD�WKDW�FRPS-
ULVHG����� LQIDQWV�����ZHHNV� ������3DWLHQWV�ZLWK�EORRG�FXOWXUH�
SRVLWLYLW\�EHIRUH� WKH����ZHHNV�FRUUHFWHG�ZHUH� LQFOXGHG� LQ� WKH�
VWXG\�ZLWK�WKH�GLDJQRVLV�RI�VHSVLV��8QOLNH�WKH�OLWHUDWXUH�DQG�RXU�
VWXG\��EDFWHULDO�JURZWK� LQ� WKH�EORRG�FXOWXUHV� WDNHQ�EHIRUH� WKH�
��WK�KRXU�RI� OLIH�ZDV�GH¿QHG�DV�(16�������+RZHYHU��D�VHSD-
UDWH�DQDO\VLV�ZDV�QRW�SHUIRUPHG�EDVHG�RQ�WKH�WLPLQJ�RI�RQVHW��
%HVLGHV�� WKH�GH¿QLWLRQ�RI�VHSVLV�DV� WKH�GRFXPHQWDWLRQ�RI�ED-
FWHUHPLD�ZLWKRXW� WDNLQJ� FOLQLFDO� ¿QGLQJV� LQWR�DFFRXQW�ZDV� WKH�
OLPLWDWLRQ�RI�WKH�VWXG\��$�VLJQL¿FDQW�SHUFHQWDJH�RI�WKHVH�JURZWKV�
PLJKW�EH�FRQWDPLQDWLRQ�RU�EDFWHUHPLD�WKDW�ZDV�QRW�DFFRPSD-
QLHG�E\�DQ�LOOQHVV�VWDWH��

����������2KOLQ�HW�DO��VKRZHG�WKDW�����RI�WKH�HQWLUH�FRKRUW�KDG�
DW�OHDVW�RQH�HSLVRGH�RI�VHSVLV�LQ�D�QDWLRQDO�SURVSHFWLYH�VWXG\�
FRPSULVLQJ�����LQIDQWV�RI�����ZHHNV¶�JHVWDWLRQ�������:KLOH�SUR-
YHQ� VHSVLV�ZDV� VKRZQ�DV� D� ULVN� IDFWRU� IRU� VHYHUH�%3'�� WKH-
UH�ZDV�QR�VLJQL¿FDQW�DVVRFLDWLRQ�EHWZHHQ�FOLQLFDO�VHSVLV�DQG�
%3'��7KH�VWUHQJWK�RI�WKLV�VWXG\�ZDV�WKH�ODUJH�VDPSOH�VL]H�ZLWK�
WKH�FRPSDULVRQ�RI�WKH�JURXSV�DV�FOLQLFDO�DQG�SURYHQ�VHSVLV��7KH�
GLIIHUHQFH�EHWZHHQ�WKH�JURXSV�UHJDUGLQJ�%3'�PLJKW�EH�LQGLFD-
WLQJ�D�PRUH�VHYHUH�GLVHDVH�SDWWHUQ�LQ�FDVH�RI�FXOWXUH�JURZWK�LQ�
WKH�QHZERUQ��2QH�VKRXOG�DVVHVV�WKH�UHVXOWV�ZLWK�FDXWLRQ�JLYHQ�
WKDW�WKH�VWXG\�LQFRUSRUDWHG�RQO\�OLYH�EDELHV��

����������(/*$1�VWXG\�VKRZHG�D�UHODWLRQVKLS�EHWZHHQ�HDUO\�ODWH�
EDFWHUHPLD�DQG�523� LQ������ LQIDQWV�����ZHHNV�RI�JHVWDWLRQ�
�����+RZHYHU�� ODWH�EDFWHUHPLD�PLQLPDOO\� LQFUHDVHG� WKH� ULVN�RI�

'ø6&866,21�
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%3'��QRW�HDUO\�EDFWHUHPLD�LQ�WKDW�VWXG\��2Q�WKH�RWKHU�KDQG��WKH�
DXWKRUV�UHYHDOHG�WKH�FRH[LVWHQFH�RI�VHYHUH�523�DQG�%3'�LQ�
H[WUHPHO\�ORZ�ELUWK�ZHLJKW�LQIDQWV������%HVLGHV��WKH�GH¿QLWLRQ�RI�
HDUO\�EDFWHUHPLD�ZDV�PDGH�DV�FXOWXUH�JURZWK�LQ�WKH�¿UVW�ZHHN�
RI� OLIH��ZKLOH�WKH�DXWKRUV�GH¿QHG�ODWH�EDFWHUHPLD�DV�JURZWK�LQ�
EORRG�FXOWXUHV�WDNHQ�EHWZHHQ�SRVWQDWDO�ZHHNV������7KDW�FODV-
VL¿FDWLRQ�LV�QRW�LQ�NHHSLQJ�ZLWK�WKH�QHRQDWDO�VHSVLV�JXLGHOLQHV��
,Q�DGGLWLRQ���FOLQLFDO�¿QGLQJV�ZHUH�QRW�FRQVLGHUHG�LQ�SXWWLQJ�WKH�
GLDJQRVLV�RI�VHSVLV��(YHQ�LI�D�OLQN�ZDV�GHPRQVWUDWHG�EHWZHHQ�
VHYHUH�523� DQG�(16� LQ� RXU� VWXG\�� LW� UHPDLQV� FRPSHOOLQJ� WR�
FRPSDUH�RXU�UHVXOWV�ZLWK�WKH�(/*$1�VWXG\�GXH�WR�WKH�GLYHUVLW\�
LQ�WKH�WHUPLQRORJ\��

����������7KHUH�DUH�D�FRXSOH�RI�VWUHQJWKV�DQG�OLPLWDWLRQV�RI�RXU�
VWXG\��%RWK�FOLQLFDO�DQG�FXOWXUH�SURYHQ�(16�FDVHV�FRQVWLWXWHG�
WKH�VWXG\�JURXS�DQG�ZHUH�FRPSDUHG�ZLWK�WKH�LQIDQWV�ZKR�QHYHU�
H[SHULHQFHG�DQ�(16�HSLVRGH��7KH�UHVXOWV�VKRXOG�EH�HYDOXDWHG�
ZLWK� FDXWLRQ�JLYHQ� WKH�SUHGRPLQDQFH�RI� FOLQLFDO� VHSVLV� FDVHV�
LQ� WKH�VWXG\�JURXS��$�VXEJURXS�FRPSDULVRQ�FRXOG�QRW�EH�SHU-
IRUPHG� EHFDXVH� RI� WKH� LQVXI¿FLHQW� QXPEHU� RI� FXOWXUH�SURYHQ�
SDWLHQWV��+RZHYHU��WKH�H[FOXVLRQ�RI�WKH�SDWLHQWV�ZLWK�FRQWDPL-
QDWLRQ�ZDV�DQ�LPSRUWDQW�VWUHQJWK�RI�RXU�VWXG\��%HVLGHV��VLPLODU�
UDWHV�RI�ODWH�RQVHW�VHSVLV�SUHVXPDEO\�SUHYHQWHG�DQ\�FRQIRXQ-
GLQJ�HIIHFW�RQ�WKH�UHVXOWV�

����������7R�FRQFOXGH��(16�ZDV�VKRZQ�DV�DQ�LQGHSHQGHQW�ULVN�
IDFWRU�IRU�PRGHUDWH�VHYHUH�%3'�LQ�9/%:�LQIDQWV��)XUWKHU� ODU-
JH�VFDOH� SURVSHFWLYH� VWXGLHV� DUH� ZDUUDQWHG� WR� UHYHDO� IXUWKHU�
LPSDFW�RI�(16�RQ�QHRQDWDO�PRUELGLW\��

��� )ODQQHU\�''��(GZDUGV�(0��3XRSROR�.0��+RUEDU�-'��
(DUO\�2QVHW� 6HSVLV�$PRQJ� 9HU\� 3UHWHUP� ,QIDQWV�� 3HGLDWULFV��
������������H�����������

��� (LFKEHUJHU�-��5HVFK�(��5HVFK�%��'LDJQRVLV�RI�1HR-
QDWDO�6HSVLV��7KH�5ROH�RI�,QÀDPPDWRU\�0DUNHUV��)URQW�3HGLDWU��
���������������

��� 6KDQH�$/�� 6iQFKH]� 3-�� 6WROO� %-�� 1HRQDWDO� 6HSVLV��
/DQFHW����������������������������

��� -HQVHQ� ($�� '\VDUW� .�� *DQW]�0*��0FGRQDOG� 6�� %D-
PDW�1$��.HV]OHU�0��HW�DO��7KH�'LDJQRVLV�RI�%URQFKRSXOPRQDU\�
'\VSODVLD�LQ�9HU\�3UHWHUP�,QIDQWV��$Q�(YLGHQFH�EDVHG�$SSURD-
FK��$P�-�5HVSLU�&ULW�&DUH�0HG����������������������

��� *ODVHU�0$��+XJKHV�/0��-QDK�$��1HZEHUU\�'��1HRQD-
WDO�6HSVLV��$�5HYLHZ�RI�3DWKRSK\VLRORJ\�DQG�&XUUHQW�0DQDJH-
PHQW�6WUDWHJLHV��$GY�1HRQDWDO�&DUH�������������������

��� +RO]IXUWQHU�/��6KDK]DG�7��'RQJ�<��5HNHUV�/��6HOWLQJ�$��
6WDXGH�%��HW�DO��:KHQ�LQÀDPPDWLRQ�PHHWV�OXQJ�GHYHORSPHQW��
DQ�XSGDWH�RQ� WKH�SDWKRJHQHVLV�RI�EURQFKRSXOPRQDU\�G\VSOD-
VLD��0RO�&HOO�3HGLDWU�����������������

��� 5HLVV�-'��3HWHUVRQ�/6��1HVDPRQH\�61��&KDQJ�$/��
3DVFD�$0��0DULü�,��HW�DO��3HULQDWDO�LQIHFWLRQ��LQÀDPPDWLRQ��SUH-
WHUP�ELUWK�� DQG� EUDLQ� LQMXU\��$� UHYLHZ� IRU� SURSRVDOV� IRU� IXWXUH�
LQYHVWLJDWLRQV��([S�1HXURO������������������

��� 'DPPDQQ� 2�� 5LYHUD� -&�� &KHPWRE� 6�� 7KH� SUHQD-
WDO� SKDVH� RI� UHWLQRSDWK\� RI� SUHPDWXULW\��$FWD� 3DHGLDWU�� ������
�����������������

��� /HYLWRQ�$��'DPPDQQ�2��(QJHONH�6��$OOUHG�(��.XEDQ�
.&.��2¶6KHD�70��HW�DO��(/*$1�6WXG\�,QYHVWLJDWRUV��7KH�FOXV-
WHULQJ�RI�GLVRUGHUV�LQ�LQIDQWV�ERUQ�EHIRUH�WKH���WK�ZHHN�RI�JHV-
WDWLRQ��$FWD�3DHGLDWU�����������������±����

���� *LDQQRQL�(��$J\HPDQ�3.$��6WRFNHU�0��3RVID\�%DUEH�
.0��+HLQLQJHU�8�� 6S\FKHU� %'�� HW� DO�� 6ZLVV�3HGLDWULF� 6HSVLV�
6WXG\��1HRQDWDO�6HSVLV�RI�(DUO\�2QVHW��DQG�+RVSLWDO�$FTXLUHG�
DQG�&RPPXQLW\�$FTXLUHG�/DWH�2QVHW��$�3URVSHFWLYH�3RSXODWL-
RQ�%DVHG�&RKRUW�6WXG\��-�3HGLDWU�������������������H��

���� 6KDK� -�� -HIIHULHV�$/�� <RRQ� (:�� /HH� 6.�� 6KDK� 36��
&DQDGLDQ� 1HRQDWDO� 1HWZRUN�� 5LVN� )DFWRUV� DQG�2XWFRPHV� RI�
/DWH�2QVHW�%DFWHULDO�6HSVLV�LQ�3UHWHUP�1HRQDWHV�%RUQ�DW������
:HHNV¶�*HVWDWLRQ��$P�-�3HULQDWRO��������������������

���� �-REH�$+��%DQFDODUL�(��$Q�DOO�LQFOXVLYH�SHUVSHFWLYH�RQ�
EURQFKRSXOPRQDU\�G\VSODVLD��-�3HGLDWU��������������±�����

���� &KLDQJ� 0)�� 4XLQQ� *(�� )LHOGHU� $5�� 2VWPR� 65��
&KDQ� 593�� %HUURFDO� $�� HW� DO�� ,QWHUQDWLRQDO� &ODVVL¿FDWLRQ� RI�
5HWLQRSDWK\� RI� 3UHPDWXULW\�� 7KLUG� (GLWLRQ�� 2SKWDOPRORJ\��
�������������H���H���

���� 6WDUU�5��'H� -HVXV�2��6KDK�6'��%RUJHU� -��3HULYHQW-
ULFXODU�$QG� ,QWUDYHQWULFXODU�+HPRUUKDJH��6WDW3HDUOV� >,QWHUQHW@��
7UHDVXUH�,VODQG��)/���6WDW3HDUOV�3XEOLVKLQJ������

���� .OLQJHU�*��/HY\�,��6LURWD�/��%R\NR�9��/HUQHU�*HYD�/��
5HLFKPDQ�%��,VUDHO�1HRQDWDO�1HWZRUN��2XWFRPH�RI�HDUO\�RQVHW�
VHSVLV�LQ�D�QDWLRQDO�FRKRUW�RI�YHU\�ORZ�ELUWK�ZHLJKW�LQIDQWV��3H-
GLDWULFV��������������H�������

���� /DKUD�00��%HHE\�3-��-HIIHU\�+(��,QWUDXWHULQH�LQÀDP-
PDWLRQ��QHRQDWDO�VHSVLV��DQG�FKURQLF� OXQJ�GLVHDVH��D����\HDU�
KRVSLWDO�FRKRUW�VWXG\��3HGLDWULFV���������������������

���� 2KOLQ�$��%M|UNPDQ�/��6HUHQLXV�)��6FKROOLQ�-��.lOOpQ�.��
6HSVLV�DV�D�ULVN�IDFWRU�IRU�QHRQDWDO�PRUELGLW\�LQ�H[WUHPHO\�SUH-
WHUP�LQIDQWV��$FWD�3DHGLDWU����������������������
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ABSTRACT

Aim: 7KH�DLP�RI�WKLV�VWXG\�WR�GHWHUPLQH�WKH�HIIHFWV�RI�REVWHWULF�JHO�DSSOLFDWLRQ�RQ�
ODERU�RXWFRPHV�

Materials and Method: 7KLV�QRQUDQGRPL]HG�FRQWUROOHG�VWXG\�ZDV�FDUULHG�RXW�EHWZH-
HQ�-DQXDU\������DQG�-XQH������LQ�D�WHUWLDU\�FDUH�KRVSLWDO��1XOOLSDURXV�SUHJQDQW�ZR-
PHQ�ZLWK�ORZ�ULVN��YHUWH[�SRVLWLRQ��EHWZHHQ�WKH�DJHV�RI�������\HDUV��ZLWK�DQ�HVWLPD-
WHG�IHWDO�ZHLJKW�RI�����������JUDPV�DQG�D�JHVWDWLRQDO�ZHHN�EHWZHHQ�������ZHHNV�
ZHUH�LQFOXGHG�LQ�WKH�VWXG\��8VLQJ�DQ�DSSOLFDWRU������PO�RI�D�K\GUR[\HWK\O�FHOOXORVH�JHO�
ZDV�DSSOLHG�WR�WKH�YDJLQDO�FDQDO�RI�WKH�VWXG\�JURXS��Q �����DW�WKH�¿UVW�VWDJH�RI�ODERU�
�EHIRUH���FP�FHUYLFDO�RSHQLQJ���7KH�SURFHGXUH�ZDV�UHSHDWHG�HYHU\�WZR�KRXUV�XQWLO�
WKH�ELUWK�RI�WKH�EDE\��7KH�FRQWURO�JURXS��Q �����UHFHLYHG�VWDQGDUG�DQWHQDWDO�FDUH��

Results: 7KH�QHHG�IRU�HSLVLRWRP\�ZDV�VLJQL¿FDQWO\�ORZHU�LQ�WKH�VWXG\�JURXS�FRPSD-
UHG�WR�WKH�FRQWURO�JURXS��Q �����������YV��Q ��������������= ��������S���������0R-
UHRYHU��LW�ZDV�IRXQG�WKDW�ZRPHQ�LQ�WKH�VWXG\�JURXS�KDG�VLJQL¿FDQWO\�EHWWHU�RXWFRPHV�
FRQFHUQLQJ�WKH�SUHVHUYDWLRQ�RI�WKH�YDJLQDO�SHULQHDO�LQWHJULW\��Q �����������YV��Q ����
����������= ���������3���������$OVR��VLJQL¿FDQW�VKRUWHQLQJ�ZDV�REVHUYHG�LQ�WKH�VH-
FRQG�VWDJH�RI�ODERU�LQ�WKH�VWXG\�JURXS�FRPSDUHG�WR�WKH�FRQWURO�JURXS��������������
PLQ�YV��������������PLQ���S��������

Conclusion:�7KH�XVH�RI�REVWHWULF�JHO�VKRUWHQV�WKH�¿UVW�DQG�VHFRQG�VWDJHV�RI�ODERU��
UHGXFHV�WKH�QHHG�IRU�HSLVLRWRP\��DQG�KHOSV�SUHVHUYH�SHULQHDO�LQWHJULW\��7KXV��LW�FDQ�
EH�FRVW�HIIHFWLYH�DQG�FRQWULEXWH�SRVLWLYHO\�WR�OLIH�TXDOLW\�LI�DGPLQLVWHUHG�LQ�QXOOLSDURXV�
QRUPDO�YDJLQDO�GHOLYHULHV�
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*HQLWDO�WUDXPD�LV�D�IUHTXHQWO\�HQFRXQWHUHG�FRPSOLFDWLRQ�RI�
YDJLQDO�GHOLYHULHV�LQ�QXOOLSDURXV�ZRPHQ������$GGLWLRQDOO\��ELUWK�
WUDXPD�LQ�YDJLQDO�GHOLYHU\�PD\�FDXVH�SRVWSDUWXP�SHOYLF�ÀRRU�
G\VIXQFWLRQ�DQG�LQFUHDVH�WKH�ULVN�RI�SHOYLF�RUJDQ�SURODSVH�DQG�
VWUHVV�XULQDU\�LQFRQWLQHQFH������

3HULQHDO�WUDXPD�GXULQJ�YDJLQDO�GHOLYHU\�PD\�GHWHULRUDWH�WKH�
TXDOLW\�RI�OLIH�DQG�VH[XDO�IXQFWLRQ�RI�ZRPHQ�DQG�FDXVH�GLI¿-
FXOWLHV�LQ�QHZERUQ�FDUH�DQG�EUHDVWIHHGLQJ��������)XUWKHUPRUH��
SRVWSDUWXP�SHULQHDO�SDLQ��G\VSDUHXQLD��DQG�DHVWKHWLF�FRQFHU-
QV�PD\�FDXVH�ZRPHQ�WR�DYRLG�QRUPDO�YDJLQDO�GHOLYHU\�DQG�
SUHIHU�WR�XQGHUJR�HOHFWLYH�FHVDUHDQ�VHFWLRQ�����

2Q�WKH�RWKHU�KDQG��SURORQJDWLRQ�RI�WKH�VHFRQG�VWDJH�RI�ODERU�
PD\�FDXVH�QHJDWLYH�FRQVHTXHQFHV��VXFK�DV�SHULQHDO�ODFHUDWL-
RQV��SXHUSHUDO�LQIHFWLRQ��DQG�SRVWSDUWXP�KHPRUUKDJH������)RU�
WKLV�UHDVRQ��HIIRUWV�KDYH�EHHQ�PDGH�WR�SUHYHQW�SHULQHDO�LQMXU\�
DQG�VKRUWHQ�WKH�GXUDWLRQ�RI�WKH�ODERU�DIWHU�IXOO�GLODWDWLRQ�RI�WKH�
FHUYL[���������

7KHUH�DUH�FRQÀLFWLQJ�UHSRUWV�UHJDUGLQJ�WKH�XVH�RI�REVWHWULF�
JHOV�GXULQJ�YDJLQDO�GHOLYHULHV��$OWKRXJK�VWXGLHV�VKRZ�WKDW�
REVWHWULF�JHOV�UHGXFH�WKH�GXUDWLRQ�RI�WKH�VHFRQG�SKDVH�RI�ODERU�
DQG�KDYH�D�SURWHFWLYH�HIIHFW�RQ�WKH�SHOYLF�ÀRRU��WKHUH�DUH�DOVR�
VWXGLHV�UHSRUWLQJ�WKDW�WKH\�GR�QRW�VKRUWHQ�WKH�VHFRQG�VWDJH�RI�
GHOLYHU\�����������

7KLV�VWXG\�DLPHG�WR�GHWHUPLQH�WKH�HIIHFWV�RI�DQ�REVWHWULF�JHO�
RQ�ODERU�RXWFRPHV��IRFXVLQJ�RQ�WKH�OHQJWK�RI�WKH�VHFRQG�VWDJH�
RI�WKH�ODERU��SURWHFWLRQ�RI�SHULQHDO�LQWHJULW\��DQG�HSLVLRWRP\�
SURSRUWLRQV��

6WXG\�GHVLJQ

7KLV�QRQ�UDQGRPL]HG�FRQWUROOHG�VWXG\�ZDV�FRQGXFWHG�LQ�(WOLN�
=�EH\GH�+DQÕP�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��3DUWLFLSDQWV�
ZHUH�VHOHFWHG�IURP�QXOOLSDURXV�SUHJQDQW�ZRPHQ�DGPLWWHG�WR�
WKH�GHSDUWPHQW�RI�REVWHWULFV�IRU�GHOLYHU\��

(WKLFDO�DSSURYDO��QXPEHUHG������GDWHG�������������ZDV�UH-
FHLYHG�IURP�WKH�(WOLN�=�EH\GH�+DQÕP�7UDLQLQJ�DQG�5HVHDUFK�
+RVSLWDO�&OLQLFDO�5HVHDUFK�(WKLFV�&RPPLWWHH��7KH�UHSRUWLQJ�
RI�WKH�VWXG\�ZDV�GRQH�SHU�WKH�&216257�JXLGHOLQH�������,Q-
IRUPHG�FRQVHQW�IRUP�ZDV�REWDLQHG�IURP�DOO�SDWLHQWV��&RQVHQW�
IRUPV�ZHUH�DOVR�REWDLQHG�IURP�WKH�SDUHQWV�RI�SUHJQDQW�ZRPHQ�
XQGHU�WKH�DJH�RI����

6HWWLQJ

7KH�VWXG\�ZDV�FDUULHG�RXW�LQ�(WOLN�=�EH\GH�+DQÕP�7UDLQLQJ�
DQG�5HVHDUFK�+RVSLWDO�EHWZHHQ�-DQXDU\������DQG�-XQH�������
7KH�UHVHDUFK�KRVSLWDO�KDV�D�WRWDO�RI�����LQSDWLHQW�EHG�FDSDFLW\��
LQFOXGLQJ�QLQH�SUHJQDQF\�RXWSDWLHQW�FOLQLFV�GLYLGHG�LQWR�HDUO\�
SUHJQDQF\��QRUPDO�SUHJQDQF\��DQG�ULVN\�SUHJQDQF\�DFFRUGLQJ�
WR�WKH�JHVWDWLRQDO�ZHHN��7KH�VWXG\�ODVWHG���PRQWKV��,Q�(WOLN�
=�EH\GH�+DQÕP�7UDLQLQJ�DQG�5HVHDUFK�+RVSLWDO��DQ�DYHUDJH�
RI�������WR�������ELUWKV�WDNH�SODFH�DQQXDOO\��+RZHYHU��WKHUH�
DUH�OLPLWHG�VWXGLHV�LQ�WKH�OLWHUDWXUH�RQ�REVWHWULF�JHO�DSSOLFDWLRQ�
DQG�LW�ZDV�FRQFOXGHG�WKDW�����SDWLHQWV�ZRXOG�EH�VXI¿FLHQW�LQ�
WKH�SRZHU�DQDO\VLV�PDGH�ZLWK�UHIHUHQFH�WR�WKH�VWXGLHV�WLWOHG�

³XVH�RI�REVWHWULF�JHO�LQ�QXOOLSDURXV�SUHJQDQW�ZRPHQ´�E\�$\GÕ-
QHU�HW�DO��LQ�����������

3DUWLFLSDQWV�

1XOOLSDURXV�SUHJQDQW�ZRPHQ�ZLWK�ORZ�ULVN��YHUWH[�SUHVHQWD-
WLRQ��DJHG�EHWZHHQ�������\HDUV��KDYLQJ�DQ�HVWLPDWHG�IHWDO�
ZHLJKW�RI�����������JUDPV��DQG�D�JHVWDWLRQDO�ZHHN�EHWZHHQ�
������ZHHNV��ZHUH�LQFOXGHG�LQ�WKH�VWXG\�

3DWLHQWV�ZKR�XQGHUZHQW�FHVDUHDQ�VHFWLRQ�����LQ�FRQWURO�DQG�
���LQ�WKH�VWXG\�JURXS��ZHUH�H[FOXGHG�IURP�WKH�VWXG\��3UHJQDQW�
ZRPHQ�ZLWK�DGGLWLRQDO�GLVHDVHV�VXFK�DV�GLDEHWHV��K\SHUWHQ-
VLRQ��RU�¿QGLQJV�RI�FHSKDORSHOYLF�LQFRPSDWLELOLW\��FKRULRDPQL-
RQLWLV��PDFURVRPLD��SURORQJHG�UXSWXUH�RI�DPQLRWLF�PHPEUDQH��
IHWDO�DQRPDO\��GHDG�IHWXV��DQG�KLJK�ULVN�SUHJQDQF\�ZHUH�H[F-
OXGHG�IURP�WKH�VWXG\�

'XULQJ�WKH�VWXG\�SHULRG������SUHJQDQW�ZRPHQ�DSSOLHG�WR�
JLYH�ELUWK��3DWLHQWV�LQ�WKH�FRQWURO�JURXS�ZHUH�HQUROOHG�¿UVW��
$OO�HOLJLEOH�ZRPHQ�ZKR�DSSOLHG�EHWZHHQ�-DQXDU\�DQG�0DUFK�
�����ZHUH�LQYLWHG�WR�SDUWLFLSDWH��$IWHU�¿QLVKLQJ�WKH�HQUROOPHQW�
SURFHVV�RI�WKH�FRQWURO�JURXS��DSSOLFDQWV�EHWZHHQ�$SULO�DQG�
-XQH������ZHUH�LQYLWHG�WR�MRLQ�WKH�VWXG\�JURXS��'DWD�IRU�����
DQG�����SDUWLFLSDQWV�ZHUH�DQDO\]HG�LQ�WKH�FRQWURO�DQG�VWXG\�
JURXSV��UHVSHFWLYHO\��)LJXUH�����

,QWHUYHQWLRQV

8OWUDVRQRJUDSK\�ZDV�SHUIRUPHG�LQ�DOO�SUHJQDQW�ZRPHQ�LQ�WKH�
GHOLYHU\�URRP��DQG�IHWDO�JHVWDWLRQDO�DJH�ZDV�FDOFXODWHG�IURP�
¿UVW�WULPHVWHU�XOWUDVRQRJUDSK\�¿QGLQJV��6WDQGDUG�DQWHSDUWXP�
FDUH�ZDV�JLYHQ�WR�DOO�ZRPHQ�LQ�WKH�GHOLYHU\�URRP��$OO�LQWHUYHQ-
WLRQV�UHODWHG�WR�WKH�VWXG\�SURWRFRO�ZHUH�LPSOHPHQWHG�E\�D�SK\-
VLFLDQ�WUDLQHG�IRU�WKH�VWXG\��+RXUO\�YDJLQDO�SHOYLF�H[DPLQDWLRQ�
ZDV�SHUIRUPHG�WR�DOO�SUHJQDQW�ZRPHQ�XQWLO�WKH�HQG�RI�WKH�¿UVW�
VWDJH�RI�WKH�ODERU��/DWHU��SHOYLF�H[DPLQDWLRQ�IUHTXHQF\�ZDV�
DGMXVWHG�DFFRUGLQJ�WR�WKH�UHTXLUHPHQW�RI�WKH�VHFRQG�VWDJH�
RI�GHOLYHU\��$OO�YDJLQDO�HYDOXDWLRQV�ZHUH�GRQH�XQGHU�K\JLHQLF�
FRQGLWLRQV�WR�PLQLPL]H�DQ\�ULVN�RI�YDJLQDO�LQIHFWLRQ��)HWDO�PR-
QLWRULQJ�ZDV�SHUIRUPHG�LQWHUPLWWHQWO\�XQWLO�WKH�EDE\�ZDV�ERUQ��
0DWHUQDO�DQG�IHWDO�SDUDPHWHUV�ZHUH�UHFRUGHG�RQ�WKH�SDUWRJ-
UDSK�GXULQJ�ODERU��

7KH�REVWHWULF�JHO�XVHG�LQ�WKH�VWXG\��*\QR7$/���7XUNXD]�,QF���
,VWDQEXO��7XUNH\��FRQWDLQV�GHLRQL]HG�ZDWHU��SURS\OHQH�JO\FRO��
FDUERPHU��K\GUR[\HWK\O�FHOOXORVH��DQG�VRGLXP�K\GUR[LGH��*\-
QR7$/�LV�QRW�DOOHUJHQLF��KDV�KLJK�PXFRDGKHVLYH�DFWLYLW\��KLJK�
YLVFRVLW\��DQG�KLJK�HOHFWULFDO�FRQGXFWLYLW\��7KLV�REVWHWULF�JHO�
ZDV�DSSOLHG�E\�D�WUDLQHG�SK\VLFLDQ�ZLWK�����PO�VSHFLDO�DSSOL-
FDWRU�LQWR�WKH�YDJLQDO�FDQDO�DW�WKH�¿UVW�VWDJH�RI�ODERU��EHIRUH�
��FP�RSHQLQJ��DQG�HYHU\�WZR�KRXUV�XQWLO�WKH�ELUWK�RI�WKH�EDE\��
1R�SHULQHDO�PDVVDJH�ZDV�LPSOHPHQWHG�GXULQJ�WKH�GHOLYHU\�

2XWFRPHV

7KH�SULPDU\�RXWFRPH�YDULDEOH�RI�WKH�VWXG\�ZDV�³WKH�GXUDWLRQ�
RI�WKH�VHFRQG�VWDJH�RI�ODERU´��2WKHU�YDULDEOHV�ZHUH�DJH��ERG\�
PDVV�LQGH[��%0,���HGXFDWLRQ�RI�WKH�PRWKHU��SUHJQDQF\�ZHHN��
HVWLPDWHG�IHWDO�ZHLJKW��J���SUHVHQWDWLRQ��YHUWH[�EUHHFK���HSLVL-
RWRP\��YDFXXP�RU�IRUFHSV�GHOLYHU\��.ULVWHOOHU�PDQHXYHU���HV-
WLPDWHG�IHWDO�ZHLJKW��J���¿UVW�DQG�¿IWK�PLQXWH�$3*$5�VFRUHV��
KHDG�FLUFXPIHUHQFH��FP���YDJLQDO�SHULQHDO�ODFHUDWLRQV��GHJUHH�
RI�YDJLQDO�WHDUV��RSHUDWLYH�GHOLYHU\��VKRXOGHU�G\VWRFLD��HSLVLR-
WRP\��PDFURVRPLD��LQGXFWLRQ���HSLGXUDO�DQHVWKHVLD��SURORQJHG�

INTRODUCTION

MATERIALS AND METHODS
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RESULTS

�!��KRXUV��VHFRQG�VWDJH�RI�ODERU��GXUDWLRQ�RI�WKH�¿UVW�VWDJH�RI�ODERU��PLQXWHV���GXUDWLRQ�RI�WKH�VHFRQG�VWDJH�RI�ODERU��PLQXWHV���

6WXG\�6L]H

7KH�VDPSOH�VL]H�FDOFXODWLRQ�ZDV�EDVHG�RQ�WKH�SULPDU\�RXWFRPH�YDULDEOH�µGXUDWLRQ�RI�WKH�VHFRQG�VWDJH�RI�WKH�ODERU��7R�FRPSDUH�
WKH�GHSHQGHQW�YDULDEOH�EHWZHHQ�WKH�VWXG\�DQG�FRQWURO�JURXSV�XVLQJ�WKH�LQGHSHQGHQW�VDPSOH�W�WHVW�ZLWK�DQ�HIIHFW�VL]H�RI������
�VPDOO�WR�PHGLXP��DQG�DQ�Į�HUURU�RI�����������SDUWLFLSDQWV������FRQWUROV�������VWXG\��SURYLGHV�D�SRZHU�RI�������������7KLV�
VDPSOH�VL]H�LV�VXI¿FLHQW�WR�FRPSDUH�D�PHDQ�GLIIHUHQFH�RI������PLQXWHV��JLYHQ�D�VWDQGDUG�GHYLDWLRQ�RI����

7KH�SDWLHQWV�ZHUH�DVNHG�ZKHWKHU�WKH\�ZDQWHG�WR�DSSO\�WKH�YDJLQDO�JHO��7KRVH�ZKR�GLG�QRW�DFFHSW�WKH�DSSOLFDWLRQ�ZHUH�LQFOXGHG�
LQ�WKH�FRQWURO�JURXS��DQG�WKRVH�ZKR�DFFHSWHG�ZHUH�LQFOXGHG�LQ�WKH�VWXG\�JURXS��

6WDWLVWLFDO�$QDO\VLV

6WDWLVWLFDO�DQDO\VLV�ZDV�SHUIRUPHG�YLD�WKH�6WDWLVWLFDO�3DFNDJH�IRU�WKH�6RFLDO�6FLHQFHV��6366���6366�IRU�:LQGRZV��9HUVLRQ�������
&KLFDJR��,/��86$��SURJUDP��7KH�PHDQ�DQG�VWDQGDUG�GHYLDWLRQV�ZHUH�SUHVHQWHG�LI�WKH�YDULDEOHV�ZHUH�QXPHULFDO��ZKLOH�IUHTXHQF\�
DQG�SHUFHQWDJHV�ZHUH�XVHG�IRU�SUHVHQWLQJ�FDWHJRULFDO�GDWD��1RUPDO�GLVWULEXWLRQ�ZDV�HYDOXDWHG�E\�WKH�.ROPRJRURY�6PLUQRY�
WHVW��ZKLOH�VFDOH�YDULDEOHV�ZHUH�FRPSDUHG�XVLQJ�WKH�0DQQ�:KLWQH\�8�WHVW��7KH�&KL�VTXDUH��RU�)LVKHU¶V�H[DFW��WHVW�ZDV�XVHG�
WR�FRPSDUH�FDWHJRULFDO�YDULDEOHV��/LQHDU�UHJUHVVLRQ�DQDO\VLV�ZDV�XVHG�WR�FKHFN�IRU�IDFWRUV�LQGHSHQGHQWO\�DIIHFWLQJ�WKH�SULPDU\�
RXWFRPH�YDULDEOH�DIWHU�FRUUHFWLQJ�IRU�SRWHQWLDO�FRQIRXQGHUV��$�S�YDOXH�RI�OHVV�WKDQ������ZDV�FRQVLGHUHG�VXI¿FLHQW�IRU�VWDWLVWLFDO�
VLJQL¿FDQFH�

3DUWLFLSDQWV

7KH�PHDQ�DJH�RI�WKH�SDUWLFLSDQWV�ZDV��������������\HDUV��UDQJ �������:KLOH�������RI�WKH�SDUWLFLSDQWV��Q ����GLG�QRW�KDYH�DQ\�
HGXFDWLRQ���������Q ����ZHUH�XQLYHUVLW\�JUDGXDWHV��$GGLWLRQDOO\��ZKLOH�VKRXOGHU�G\VWRFLD�GHYHORSHG�LQ���SDWLHQWV���������YDFX-
XP�ZDV�UHTXLUHG�LQ���SDWLHQWV���������7DEOH����

Table 1: 'HVFULSWLYH�FKDUDFWHULVWLFV�RI�SDUWLFLSDQWV

2XWFRPHV

7KH�QHHG�IRU�HSLVLRWRP\�ZDV�VLJQL¿FDQWO\�ORZHU�LQ�WKH�JHO�DSSOLHG�JURXS�FRPSDUHG�WR�WKH�FRQWURO�JURXS��= ��������S���������
0RUHRYHU��LW�ZDV�IRXQG�WKDW�SUHJQDQW�ZRPHQ�LQ�WKH�VWXG\�JURXS�ZHUH�VLJQL¿FDQWO\�PRUH�DGYDQWDJHRXV�FRQFHUQLQJ�WKH�SUHVHUYD-
WLRQ�RI�YDJLQDO�SHULQHDO�LQWHJULW\��= ���������S���������7DEOH����

Number Percent
�ĚƵĐĂƟŽŶ EŽ�ĞĚƵĐĂƟŽŶ 64 19.2

WƌŝŵĂƌǇ�ĂŶĚ�ƐĞĐŽŶĚĂƌǇ�ƐĐŚŽŽů 101 30.3
,ŝŐŚ�ƐĐŚŽŽů 107 32.1
hŶŝǀĞƌƐŝƚǇ 61 18.3

WƌŽĨĞƐƐŝŽŶ ,ŽƵƐĞǁŝĨĞ 274 82.3
^ƚĂƚĞ�ĞŵƉůŽǇĞĞ 38 11.4
KƚŚĞƌ�ŽĐĐƵƉĂƟŽŶ 21 6.3

WƌĞƐĞŶƚĂƟŽŶ KĐĐŝƉƵƚ�ĂŶƚĞƌŝŽƌ 331 99.4
KĐĐŝƉƵƚ�ƉŽƐƚĞƌŝŽƌ 2 0.6

sĂĐƵƵŵ� 6 1,8

&ĞƚĂů�ŐĞŶĚĞƌ

&ĞŵĂůĞ 165 49.5
DĂůĞ 168 50.5

^ŚŽƵůĚĞƌ�ĚǇƐƚŽĐŝĂ 2 0,6
DĂĐƌŽƐŽŵŝĂ 6 1,8
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Table 2: &RPSDULVRQ�RI�FDWHJRULFDO�YDULDEOHV�DFFRUGLQJ�WR�WKH�VWXG\�JURXSV

6LJQL¿FDQW�VKRUWHQLQJ�ZDV�REVHUYHG�LQ�WKH�¿UVW�DQG�VHFRQG�VWDJHV�RI�ODERU�LQ�WKH�VWXG\�JURXS�FRPSDUHG�WR�WKH�FRQWURO�JURXS�
�S ������DQG�S��������UHVSHFWLYHO\���7DEOH����

Table 3: &RPSDULVRQ�RI�QXPHULFDO�YDULDEOHV�EHWZHHQ�WKH�VWXG\�JURXSV�$V�PHQWLRQHG�LQ�WKH�OLPLWDWLRQV�VHFWLRQ��WKH�VWXG\�ZDV�QRW�
EOLQGHG��6LQFH�WKH�H[SHULPHQW�LV�FRPSOHWHG��LW�LV�QR�PRUH�SRVVLEOH�WR�HVWDEOLVK�EOLQGLQJ��+HQFH��ZH�VXI¿FH�E\�PHQWLRQLQJ�WKLV�DV�
D�OLPLWDWLRQ��

'ƌŽƵƉ
�ŽŶƚƌŽů

Ŷ�;йͿ

Study

Ŷ�;йͿ ʖ2 Ɖ
�ƉŝƐŝŽƚŽŵǇ ϭϱϯ;ϴϬ͕ϭͿ ϭϱ;ϭϬ͕ϱͿ <0.001
Vacuum � ϱ;Ϯ͘ϲͿ ϭ;Ϭ͕ϳͿ 1.686 0.245*

<ƌŝƐƚĞůůĞƌ�ŵĂŶĞƵǀĞƌ ϴϯ�;ϰϯ͘ϱͿ ϭϳ;ϭϮ͕ϬͿ 38.422 <0.001
sĂŐŝŶĂůͲƉĞƌŝŶĞĂů�ƚĞĂƌ ϭϲϰ�;ϴϱ͘ϵϵͿ ϯϮ�;ϮϮ͘ϱͿ 134.893 <0.001
/ŶĚƵĐƟŽŶ ϭϬϰ;ϱϰ͕ϱͿ ϰϭ;Ϯϴ͕ϵͿ 21.674 <0.001
WƌŽůŽŶŐĞĚ�ƐĞĐŽŶĚ�ƐƚĂŐĞ�ŽĨ�ůĂďŽƌ ϵϴ�;ϱϭ͘ϰͿ ϴϵ�;ϲϮ͘ϳͿ 3.293 0.070
DĂĐƌŽƐŽŵŝĂ ϱ�;Ϯ͘ϲͿ ϭ�;Ϭ͘ϳͿ 1.686 0.245*

�ĞŐƌĞĞ�ŽĨ�ǀĂŐŝŶĂů�ƚĞĂƌ 1Ɛƚ ϭϭϰ�;ϱϵ͕ϲϴͿ ϭϰ�;ϵ͕ϴϱͿ 7.178 0.028
2nd ϰϬ�;ϮϬ͕ϵϰͿ ϭϴ�;ϭϮ͕ϲϳͿ
3rd ϭϬ�;ϱ͕ϮϯͿ Ϯ�;ϭ͕ϰϬͿ

'ƌŽƵƉ Mean SD Z Ɖ
�ŐĞ�;ǇĞĂƌͿ �ŽŶƚƌŽů 25.63 5.80 2.793 0.005

Study 23.63 4.40
�D/�;ŬŐͬŵ2Ϳ �ŽŶƚƌŽů 27.58 3.24 2.987 0.546

Study 27.67 3.83
'ĞƐƚĂƟŽŶĂů�ǁĞĞŬ �ŽŶƚƌŽů 39.30 1.30 0.902 0.367

Study 39.15 1.24
�ƐƟŵĂƚĞĚ�ĨĞƚĂů�ǁĞŝŐŚƚ�;ŐͿ �ŽŶƚƌŽů 3353.57 301.07 0.570 0.569

Study 3329.75 270.97
�ĂďǇ�ǁĞŝŐŚƚ�;ŐͿ �ŽŶƚƌŽů 3245.20 345.64 0.314 0.753

Study 3239.82 359.01
�W'�Z�ϭ �ŽŶƚƌŽů 8.63 0.55 7.523 <0.001

Study 8.99 0.08
�W'�Z�Ϯ �ŽŶƚƌŽů 9.94 0.24 3.038 0.002

Study 10.00 0.00
,ĞĂĚ�ĐŝƌĐƵŵĨĞƌĞŶĐĞ�;ĐŵͿ �ŽŶƚƌŽů 34.71 1.19 2.531 0.011

Study 34.45 1.19
&ŝƌƐƚ�ƐƚĂŐĞ�ŽĨ�ůĂďŽƵƌ�;ŚŽƵƌͿ �ŽŶƚƌŽů 6.26 3.46 2.444 0.015

Study 5.49 3.61
^ĞĐŽŶĚ�ƐƚĂŐĞ�ŽĨ�ůĂďŽƌ�;ŵŝŶͿ �ŽŶƚƌŽů 58.03 30.35 6.822 <0.001

Study 36.68 34.37

�D/͗��ŽĚǇ�ŵĂƐƐ�ŝŶĚĞǆ͘��͗�DĂŶŶͲtŚŝƚŶĞǇ�h�ƚĞƐƚ�ǀĂůƵĞ͘�^�͗�^ƚĂŶĚĂƌĚ�ĚĞǀŝĂƟŽŶ͘
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7KH�HSLVLRWRP\�LV�D�WHFKQLTXH�DSSOLHG�WR�SUHYHQW�VHYHUH�SHUL-
QHDO�WHDUV�GXULQJ�GHOLYHU\�������,Q�������WKH�$PHULFDQ�&ROOHJH�
RI�2EVWHWULFLDQV�DQG�*\QHFRORJLVWV��$&2*��UHFRPPHQGHG�
WKDW�HSLVLRWRP\�VKRXOG�QRW�EH�XVHG�URXWLQHO\�������+RZHYHU��
LQ�VHOHFWHG�FDVHV��LI�WKHUH�LV�D�PDWHUQDO�RU�IHWDO�LQGLFDWLRQ��LW�LV�
DSSURSULDWH�WR�SHUIRUP�DQ�HSLVLRWRP\��

,Q�WKLV�VWXG\��WKHUH�ZDV�D�QHHG�IRU�HSLVLRWRP\�RI�������LQ�WKH�
FRQWURO�JURXS��ZKLOH�LQ�WKH�VWXG\�JURXS��WKLV�¿JXUH�ZDV��������

5HGXFLQJ�WKH�QHHG�IRU�HSLVLRWRP\�QRW�RQO\�SURYLGHV�HFRQRPLF�
EHQH¿WV��EXW�DOVR�UHGXFHV�WKH�VLGH�HIIHFWV�WKDW�PD\�RFFXU�GXH�
WR�HSLVLRWRPLHV��VXFK�DV�EOHHGLQJ��LQIHFWLRQ��G\VSDUHXQLD��GH-
OD\�LQ�ZRXQG�KHDOLQJ��XULQDU\�¿VWXOD��DQG�SHOYLF�ÀRRU�G\VIXQFWL-
RQ����������1RW�WR�EH�IRUJRWWHQ�WKDW�WKHVH�FRPSOLFDWLRQV�KDYH�
HFRQRPLF�EXUGHQV�EH\RQG�GHFUHDVLQJ�WKH�SHUVRQDO�TXDOLW\�RI�
OLIH�

:H�FRQVLGHU�WKH�HFRQRPLF�DQDO\VLV�LQFOXGHG�LQ�RXU�PDQXVFULSW�
DV�DQ�LPSRUWDQW�DSSURDFK�WR�DQDO\]H�EXUGHQ�RI�HSLVLRWRP\��
+RZHYHU��ZH�DJUHH�ZLWK�WKH�UHYLHZHU�WKDW�WKH�HFRQRPLF�
DQDO\VLV�ZDV�QRW�LQFOXGHG�DV�DQ�REMHFWLYH�RI�WKH�VWXG\��7KXV��
ZH�PRGL¿HG�WKH�REMHFWLYHV�DV�IROORZV��³7KLV�VWXG\�DLPHG�WR�
GHWHUPLQH�WKH�HIIHFWV�RI�DQ�REVWHWULF�JHO�RQ�ODERU�RXWFRPHV��
IRFXVLQJ�RQ�WKH�OHQJWK�RI�WKH�VHFRQG�VWDJH�RI�WKH�ODERU��SURWHF-
WLRQ�RI�SHULQHDO�LQWHJULW\��HSLVLRWRP\�SURSRUWLRQV��DQG�HFRQRPLF�
EXUGHQ�´�)XUWKHUPRUH��WKH�SDUDJUDSKV�DERXW�HFRQRPLF�EXUGHQ�
ZHUH�PRYHG�IXUWKHU�GRZQ�LQ�WKH�GLVFXVVLRQ��

,W�KDV�EHHQ�UHSRUWHG�WKDW�HSLVLRWRP\�LV�VWLOO�XVHG�DW�KLJK�UDWHV�
LQ�VRPH�FRXQWULHV�GXH�WR�WKH�EHOLHI�WKDW�LW�SUHYHQWV�VHYHUH�
SHULQHDO�WHDUV��HVSHFLDOO\�LQ�SULPLSDUDV������������6KRUWHQLQJ�

WKH�VHFRQG�VWDJH�RI�ODERU�FDQ�KHOS�SUHVHUYH�WKH�YDJLQDO�SHUL-
QHDO�LQWHJULW\�DQG�UHGXFH�DGYDQFHG�SHULQHDO�WHDUV��7KLV�VWXG\�
GHPRQVWUDWHG�WKDW�WKH�XVH�RI�REVWHWULF�JHO�LV�HIIHFWLYH�LQ�SUH-
VHUYLQJ�YDJLQDO�SHULQHDO�LQWHJULW\�LQ�SULPLSDUDV��,W�ZDV�WKRXJKW�
WKDW�WKH�VKRUWHQLQJ�RI�WKH�VHFRQG�SKDVH�PLJKW�SOD\�D�UROH�LQ�
WKH�HPHUJHQFH�RI�WKHVH�HIIHFWV��$V�D�PDWWHU�RI�IDFW��YDULRXV�
SURFHGXUHV�KDYH�EHHQ�VWXGLHG�WR�UHGXFH�WKH�HIIHFW�RI�SHULQHDO�
WUDXPD�GXULQJ�ODERU��UHGXFH�SRVWSDUWXP�EORRG�ORVV��DQG�VKRU-
WHQ�ODERU�WLPH�WR�LPSURYH�REVWHWULF�RXWFRPHV���������%HVLGHV��
WKH�GHFUHDVH�LQ�WKH�LQFLGHQFH�RI�VSRQWDQHRXV�SHULQHDO�WHDUV�
GXH�WR�WKH�ZLGHVSUHDG�XVH�RI�JHOV�PD\�GHFUHDVH�WKH�WHQGHQF\�
WR�DSSO\�HSLVLRWRP\�RYHU�WLPH�

/DERU�FDQ�EH�KDQGOHG�LQ�WKUHH�VWDJHV�������7KH�¿UVW�VWDJH��
ZKLFK�LV�DVVRFLDWHG�ZLWK�YLVFHUDO�SDLQ��LV�SURYRNHG�E\�FRQWUD-
FWLRQV�RI�WKH�XWHUXV�DQG�ODVWV�WLOO�IXOO�GLODWLRQ��DSSUR[LPDWHO\����
FP��RI�WKH�FHUYL[��7KH�VHFRQG�VWDJH�RI�ELUWK�LV�WKH�VWDJH�IURP�
WKH�IXOO�GLODWLRQ�RI�WKH�FHUYL[�WR�WKH�EDE\¶V�ELUWK��$W�WKLV�VWDJH��
WKH�GHVFHQW�RI�WKH�IHWXV�LQ�WKH�ELUWK�FDQDO�PD\�FDXVH�WHQVLRQ�
DQG�WHDUV�LQ�WKH�WLVVXHV�RI�WKH�YDJLQD�DQG�SHULQHXP�������7KH�
WKLUG�VWDJH�RI�ODERU�LV�UHODWHG�WR�WKH�SRVWSDUWXP�SHULRG�

,W�KDV�EHHQ�UHSRUWHG�WKDW�WKH�SURORQJDWLRQ�RI�WKH�VHFRQG�VWDJH�
RI�ODERU�LV�DVVRFLDWHG�ZLWK�LQFUHDVHG�PDWHUQDO�PRUELGLW\�DQG�
RSHUDWLYH�GHOLYHU\�UDWHV�������2EVWHWULF�OXEULFDQW�JHOV�ZHUH�
LQYHVWLJDWHG�ZLWK�WKH�SUHGLFWLRQ�WKDW�WKH\�FRXOG�UHGXFH�WKH�
VHFRQG�VWDJH�RI�ODERU��,Q�DGGLWLRQ�WR�UHVHDUFKHV�VWDWLQJ�WKDW�
WKHVH�JHOV�VKRUWHQ�WKH�VHFRQG�VWDJH�RI�ODERU�DQG�LQFUHDVH�
SHULQHDO�LQWHJULW\���������WKHUH�DUH�DOVR�VWXGLHV�UHSRUWLQJ�WKDW�
WKH\�DUH�QRW�HIIHFWLYH�LQ�WKLV�UHJDUG������

7KLV�VWXG\�\LHOGHG�VLPLODU�UHVXOWV�WR�DUWLFOHV�FODLPLQJ�WKDW�REV-
WHWULF�JHOV�DUH�EHQH¿FLDO��$GGLWLRQDOO\��WKH�GHJUHH�RI�YDJLQDO�
WHDUV�ZDV�VLJQL¿FDQWO\�ORZHU�LQ�WKH�JHO�XVHG�JURXS��+RZHYHU��LW�
VKRXOG�EH�NHSW�LQ�PLQG�WKDW�WKH�GLIIHUHQFH�EHWZHHQ�WKH�JURXSV�

$V�PHQWLRQHG�LQ�WKH�OLPLWDWLRQV�VHFWLRQ��WKH�VWXG\�ZDV�QRW�EOLQGHG��6LQFH�WKH�H[SHULPHQW�LV�FRPSOHWHG��LW�LV�QR�PRUH�SRVVLEOH�WR�
HVWDEOLVK�EOLQGLQJ��+HQFH��ZH�VXI¿FH�E\�PHQWLRQLQJ�WKLV�DV�D�OLPLWDWLRQ��

$V�WR�RXU�NQRZOHGJH��WKHUH�LV�QR�UDWLRQDO�H[SODQDWLRQ�IRU�WKH�KLJK�.ULVWDOOHU�PDQHXYHU�SURSRUWLRQV�LQ�WKH�VWXG\�JURXS��+LJKHU�
SURSRUWLRQV�RI�.ULVWDOOHU�PDQHXYHUV�LQ�WKH�VWXG\�JURXS�ZHUH�GLVFXVVHG�LQ�WKH�GLVFXVVLRQ�VHFWLRQ�E\�LQGLFDWLQJ�WKDW�IXUWKHU�VWXGLHV�
DUH�UHTXLUHG�WR�H[SODLQ�WKLV�DSSDUHQW�GLVFUHSDQF\��7KH�IROORZLQJ�VHQWHQFHV�ZHUH�DGGHG�WR�WKH�GLVFXVVLRQ��:H�DSSOLHG�WKH�.ULVWDO-
OHU�PDQHXYHU�LQGLYLGXDOO\�LQ�SDWLHQWV�ZLWK�GHFUHDVHG�PDWHUQDO�SXVKLQJ�SUHVVXUH�DQG�IHWDO�EUDG\FDUGLD�RQO\�RQH�WLPH�SHU�SDWLHQW��
$OWKRXJK�ZH�REVHUYHG�KLJKHU�SURSRUWLRQV�RI�.ULVWDOOHU�PDQHXYHUV�LQ�WKH�VWXG\�JURXS��DV�WR�RXU�FXUUHQW�NQRZOHGJH��WKHUH�LV�QR�
UDWLRQDO�H[SODQDWLRQ�RI�WKLV�GLIIHUHQFH��)XUWKHU�VWXGLHV�DUH�QHHGHG�WR�HQOLJKWHQ�WKLV�DSSDUHQW�GLVFUHSDQF\�

*HO�XVH�ZDV�WKH�RQO\�VLJQL¿FDQW�YDULDEOH�DIIHFWLQJ�WKH�GXUDWLRQ�RI�WKH�VHFRQG�VWDJH�RI�ODERU�DIWHU�WKH�FRUUHFWLRQ�IRU�DJH��%0,��
.ULVWHOOHU�PDQHXYHU��GXPP\�YDULDEOH���LQGXFWLRQ��GXPP\�YDULDEOH���DQG�KHDG�FLUFXPIHUHQFH��7DEOH����

Table 4: &RPSXWHU�GDWD�IRU�OLQHDU�UHJUHVVLRQ�DQDO\VLV

�D/͖��ŽĚǇ�ŵĂƐƐ�ŝŶĚĞǆ

hŶƐƚĂŶĚĂƌĚŝǌĞĚ ϵϱ͘Ϭй��/�ĨŽƌ��
B SE t Ɖ >ŽǁĞƌ� hƉƉĞƌ

;�ŽŶƐƚĂŶƚͿ 41.083 53.007 0.775 0.439 Ͳϲϯ͘ϭϵϱ 145.362
'Ğů�ƵƐĞ ͲϮϬ͘ϰϰϱ 4.004 Ͳϱ͘ϭϬϲ <0.001 ͲϮϴ͘ϯϮϮ ͲϭϮ͘ϱϲϳ
�ŐĞ�;ǇĞĂƌͿ ͲϬ͘Ϯϭϳ 0.353 ͲϬ͘ϲϭϲ 0.539 ͲϬ͘ϵϭϭ 0.477
�D/�;ŬŐͬŵϮͿ ͲϬ͘ϳϱϱ 0.509 Ͳϭ͘ϰϴϱ 0.138 Ͳϭ͘ϳϱϲ 0.245
<ƌŝƐƚĞůůĞƌ� 0.826 4.118 0.201 0.841 Ͳϳ͘Ϯϳϱ 8.927
/ŶĚƵĐƟŽŶ ͲϬ͘Ϯϯϳ 3.777 ͲϬ͘Ϭϲϯ 0.950 Ͳϳ͘ϲϲϴ 7.194
,ĞĂĚ�ĐŝƌĐƵŵĨĞƌĞŶĐĞ�;ĐŵͿ 1.220 1.527 0.799 0.425 Ͳϭ͘ϳϴϰ 4.224

RESULTSDISCUSSION
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LQ�WHUPV�RI�WKH�SURORQJHG�VHFRQG�VWDJH�RI�ODERU�GRHV�QRW�UHD-
FK�D�VWDWLVWLFDOO\�VLJQL¿FDQW�OHYHO��7KH�UHDVRQ�IRU�WKLV�GLIIHUHQFH�
EHWZHHQ�VWXGLHV�PD\�EH�WKH�GHPRJUDSKLF�GLIIHUHQFHV�RI�SUHJ-
QDQW�ZRPHQ�LQFOXGHG�LQ�WKH�VWXGLHV��,W�ZDV�FRQFOXGHG�WKDW�WKH�
UDWH�RI�PXOWLSDURXV�SUHJQDQW�ZRPHQ�LQFOXGHG�LQ�WKH�H[DPLQDWL-
RQ�PD\�EH�D�IDFWRU�DIIHFWLQJ�WKH�UHVXOWV��

$�UHFHQW�VWXG\�XVLQJ�D�JHO�FRQWDLQLQJ�K\GUR[\O�HWK\O�FHOOXORVH�
IRXQG�D�UHGXFWLRQ�LQ�WKH�¿UVW�DQG�VHFRQG�VWDJHV�RI�ODERU��VLPL-
ODU�WR�RXU�VWXG\��+RZHYHU��QR�GLIIHUHQFH�ZDV�UHSRUWHG�LQ�QHHG�
RI�HSLVLRWRP\�DQG�$3*$5�VFRUHV�������+HQFH��LW�ZDV�WKRXJKW�
WKDW�WKH�GLIIHUHQFHV�LQ�SDWLHQW�VHOHFWLRQ�EHWZHHQ�WKH�WZR�VWX-
GLHV�PD\�KDYH�LQÀXHQFHG�WKH�UHVXOWV��$V�D�PDWWHU�RI�IDFW��SUHJ-
QDQW�ZRPHQ�XQGHU����ZLWK�D�%0,�DERYH����ZHUH�QRW�LQFOXGHG�
LQ�WKH�VWXG\�E\�$\GÕQHU�HW�DO��+RZHYHU��LQ�RXU�VWXG\��WKH�UDWH�
RI�WKRVH�ZLWK�%0,!����ZDV��������Q �����DQG�WKH�SURSRUWLRQ�
RI�SUHJQDQW�ZRPHQ�XQGHU�WKH�DJH�RI����ZDV�������Q �����,W�
VKRXOG�DOVR�EH�QRWHG�WKDW�WKH�VWDWLVWLFDO�GLIIHUHQFH�LQ�$3*$5�
VFRUHV�PD\�QRW�EH�VLJQL¿FDQW�DW�WKH�FOLQLFDO�OHYHO�

,Q�FRQFOXVLRQ��WKH�XVH�RI�DQ�REVWHWULF�JHO�FRQWDLQLQJ�GHLRQL]HG�
ZDWHU��SURS\OHQH�JO\FRO��FDUERPHU��K\GUR[\O�HWK\O�FHOOXORVH��
DQG�VRGLXP�K\GUR[LGH�VKRUWHQV�WKH�¿UVW�DQG�VHFRQG�VWDJHV�RI�
ODERU��UHGXFHV�WKH�QHHG�IRU�HSLVLRWRP\��DQG�KHOSV�WR�SUHVHUYH�
SHULQHDO�LQWHJULW\��'XH�WR�WKHVH�IHDWXUHV��LW�KDV�EHHQ�FRQFOX-
GHG�WKDW�WKH�XVH�RI�REVWHWULF�JHO�LQ�KRVSLWDO�GHOLYHULHV�FDQ�EH�
FRVW�HIIHFWLYH�DQG�FRQWULEXWH�SRVLWLYHO\�WR�WKH�TXDOLW\�RI�OLIH�RI�
QXOOLSDURXV�SUHJQDQW�ZRPHQ�
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Plasenta Previa Tanılı Hastalarda Peripartum Histerektominin Depresyon Düzeylerine Etkisi

The Effect of Peripartum Hysterectomy on Depression Levels in Patients have diagnosis of Placenta Previa
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ÖZ

Amaç: İnsan doğası gereği birçok gereksinimi olan bir varlıktır. İhtiyaçları karşılan-
dığında fiziksel ve ruhsal anlamda sağlıklı bir birey olmaktadır. Doğurabilme potan-
siyeli de bu ihtiyaçlardan bir tanesi olup, kaybedildiğinde ruhsal sıkıntılara sebep 
olabilmektedir. Bu çalışmada plasenta previa tanılı hastaların, operasyonlarından 
sonraki dönemde depresif belirti şiddetleri araştırıldı ve uteruslarını kaybetmenin 
sonucunda duygu durumlarındaki değişim incelendi. 

Gereçler ve Yöntem: Çalışmaya Mart 2012-Kasım 2014 tarihleri arasında plasenta 
previa tanısı nedeniyle peripartum histerektomi ve sezaryen operasyonları yapılan 
hastalar dahil edildi. Hastalarda depresyon varlığı araştırıldı ve Beck Depresyon 
Ölçeği (BDÖ) ile depresif belirti şiddeti değerlendirildi. İstatistiksel analizler NCSS 
2007 (NCSS LLC, UT, ABD) programı ile yapıldı.

Bulgular: Çalışmaya toplamda 119 hasta dahil edildi. Peripartum histerektomi yapı-
lan hasta grubu 59 kişi (%49,5) olup ve ortalama BDÖ puanı 11±6 idi.  Sezaryen 
operasyonu yapılan grup ise 60 hasta (%50,5) olup ve ortalama BDÖ puanı 4±2 idi. 
Peripartum histerektomi yapılan grupta sezaryen operasyonu yapılan gruba kıyasla 
ortalama BDÖ puanları istatistiksel olarak anlamlı yüksek bulundu (p<0.001).

Sonuç: Çalışma bulguları, peripartum histerektomi yapılan plasenta previa tanılı 
hastalarda depresif belirti şiddetinin daha yüksek olduğunu ve bu durumun depres-
yona zemin hazırladığını göstermektedir. Sonuç olarak plasenta previa tanısı nede-
niyle takip edilen olgulara histerektomi öncesi ve sonrası dönemde psikolojik destek 
vermenin önemli olduğu kanaati oluşmaktadır. 

Anahtar Kelimeler: Histerektomi, Plasenta Previa, Postpartum Depresyon

ABSTRACT

Aim: Human nature is a creature with many needs. When they need are met, they 
become a physically and mentally healthy individual. The potential to give birth is 
one of these needs, and when it is lost, it can cause mental problems. The aim of 
this study was to investigate the depressive symptom severity of patients diagnosed 
with placenta previa after surgery and to evaluate mood changes as a result of losing 
the uterus. 

Materials and Method: Patients who underwent peripartum hysterectomy and ce-
sarean section operations due to the diagnosis of placenta previa between March 
2012 and November 2014 were included in the study. Presence of depression was 
investigated in the patients and the severity of depressive symptoms was evaluated 
with the Beck Depression Scale (BDI). Statistical analyzes were performed using the 
NCSS 2007 (NCSS LLC, UT, USA) program.

Results: A total of 119 patients were included in the study. The patient group who 
underwent peripartum hysterectomy was 59 (49.5%) and the mean BDI score was 
11±6. The group that underwent cesarean section was 60 patients (50.5%) and the 
mean BDI score was 4±2. Mean BDI scores were statistically significantly higher 
in the peripartum hysterectomy group compared to the cesarean section group 
(p<0.001).

Conclusion: The study results are suggested that depressive symptom severity is 
higher in placenta previa patients undergoing peripartum hysterectomy, providing a 
basis for depression. Finally, psychological support is necessary for patients who are 
followed for placenta previa before and after hysterectomy. 

Keywords: Hysterectomy, Placenta Previa, Postpartum Depression
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 İnsan entelektüel, sosyal, duygusal ve fiziksel birçok 
gereksinimleri olan bir varlıktır. Tüm bu gereksinimleri karşılan-
dığında fiziksel ve ruhsal olarak sağlıklı bir birey olabilmektedir 
(1).  

 Canlı türlerinde meydana gelen evrim sayesinde 
daha karmaşık türlerin ortaya çıkması da beraberinde gelmiş-
tir. Türlerdeki bu gelişim aynı zamanda embriyoların da daha 
korunaklı ortamlarda saklanmalarını zorunlu kılar. Plasenta, bu 
anlamda fertilize olmuş yumurtanın gelişimini ve olgunlaşma-
sını sağlayan ana organdır. Plasentanın tamamen ya da kısmi 
olarak, alt uterin segmente yerleşmesi ve servikal osun üzerini 
kaplaması plasenta previa olarak tanımlanır (2). Plasenta 
previanın dünyada genel prevalansı %0.4’tür (3). Başlıca risk 
faktörleri plasenta previa öyküsü, geçirilmiş sezaryen ve çoğul 
gebeliktir (4). Diğer risk faktörleri artmış parite, ileri anne yaşı, 
infertilite tedavisi, geçirilmiş abort ve uterin cerrahi öyküsü, 
maternal kokain ve sigara kullanımı, beyaz olmayan ırk ve er-
kek fetüs olarak sıralanabilir (5-7). Plasenta previa olgularında 
sezaryen mutlaka deneyimli uzmanlar tarafından veya onların 
gözetiminde yapılmalıdır. Amerikan Obstetri ve Jinekoloji Der-
neği ve Maternal Fetal Tıp Derneği’nin önerileri doğrultusunda 
komplike olmayan plasenta previa tanılı gebelikler 36+0 ile 
37+6 haftalar arasında sezaryen ile doğurtulmaktadır (8). 
Plasentanın yapıştığı alt segmentten kaynaklanabilecek aşırı 
kanama halinde, uterotonikler, mesane sondasının balonu 
veya Bacri balon ile kompresyon, aort basısı gibi konservatif 
yöntemler zaman kazandırabilir (9). Konservatif yaklaşımların 
yetersiz kalması durumunda, kanama kontrolüne yönelik B-Ly-
nch sütürü, bilateral uterin veya hipogastrik arter ligasyonu ve 
tüm yöntemlerin çaresiz kalması halinde histerektomi uygula-
nabilir (10). 

 Depresyon umutsuzluk, kaygı, üzüntü ile birlikte 
fizyolojik işlevlerde, konuşma ve düşüncede yavaşlama ve 
durgunlaşma belirtilerinin bir araya gelmesiyle oluşan bir 
sendromdur.  Ek olarak değersizlik, güçsüzlük, karamsarlık, 
isteksizlik gibi duygu ve düşünceler de eşlik edebilmektedir. 
Depresyon çeşitli ruhsal veya ruhsal olmayan hastalıklarda 
görülebilir (11). Bu çalışmada amacımız günümüzde gittikçe 
artan sıklıkla görülen plasenta previa tanılı hastalarda, yapılan 
histerektominin depresyon düzeylerine etkisini incelemektir.

Bu çalışma, prospektif olarak planlandı ve döneminde yıllık 
doğum sayısı yaklaşık 15000 olan, tersiyer bir merkez, Kanuni 
Sultan Süleyman Eğitim ve Araştırma Hastanesi’nde Mart 
2012-Kasım 2014 tarihleri arasında yapıldı. 18-45 yaş arası 
antenatal dönemde çalışma merkezinde plasenta previa tanısı 
alıp takip edilen veya diğer kurumlardan bu tanıyı alarak do-
ğum için yönlendirilen hastalardan viabilite sınırının üzerinde 
doğum yapanlar çalışmaya dahil edildi. 18 yaşın altı adölesan 
gebeler, çalışmadan taşınma vb gibi nedenlerden ötürü geri 
çekilmek isteyenler, öncesinde bilinen psikiyatrik rahatsızlığı 
olan hastalar çalışmadan devre dışı bırakıldı. Plasenta previa 
nedeniyle sezaryen olan hastalar Grup 1, histerektomi olan 
hastalar Grup 2 olarak adlandırıldı. Çalışmanın yapıldığı süre 
zarfında hastaneye başvuran toplam 133 plasenta previa tanılı 
gebe çalışmaya davet edildi.  Grup 1 (n:60) plasenta previa 

nedeniyle sezaryen operasyonu olan hastalar ile Grup 2 (n:73) 
peripartum histerektomi yapılan  hastalar olarak oluşturuldu. 
Histerektomi olan hasta grubundan 12 tanesi uygun kriterleri 
karşılamadığından çalışma dışı bırakıldı. Tüm hastalar  post-
partum 6. ayda bir psikiyatri uzmanı tarafından DSM IV-TR’ye 
göre depresyon yönünden muayene edildi. Tedavi gerekliliği 
görülen Grup 2’den 2 hasta daha çalışma dışı bırakıldı (n:59). 
Sonuç olarak kalan 119 hasta, Beck Depresyon Ölçeği (BDÖ) 
ile değerlendirildi. Çalışmaya alınan tüm hastalarda yaş, 
obstetrik, psikiyatrik ve jinekolojik hastalık öyküsü, doğum 
anındaki gebelik haftası, ve BDÖ puanları değerlendirildi. 
Hastaların psikiyatrik muayeneleri sonrası uygulanan BDÖ 
puanları psikiyatri uzmanı tarafından değerlendirildi. Çalışma 
öncesinde hastalardan yazılı onam alındı. Çalışma protokolü 
Kanuni Sultan Süleyman Eğitim ve Araştırma Hastanesi Etik 
Kurulu tarafından onaylandı (Sayı:2015/9-173, Konu No: 
KAEK/2015.10.9) ve Helsinki Bildirgesi ilkeleri uyarınca yürü-
tüldü. 

Beck Depresyon Ölçeği: Depresyonda mevcut olan somatik, 
bilişsel, duygusal ve motivasyonel belirtileri ölçmeye yaramak-
tadır. On beş yaşın üzerinde ergen ve yetişkinlere uygulana-
bilmektedir. Ölçeğin uygulanması, yaklaşık 10 ila 15 dakika 
sürmektedir. Toplam 21 belirti kategorisini içermektedir. Her 
madde 0 ile 3 puan arasında puanlanmaktadır ve toplanmaları 
ile depresyon puanı elde edilmektedir. Alınabilecek en yüksek 
puan 63’tür.  Ölçeğin Türkçe geçerlik ve güvenirlik çalışması 
Hisli tarafından yapılmış ve ölçeğin kesme puanı 17 olarak 
belirlenmiştir (12). On yedi ve üzerinde alınan puanlar depres-
yon olduğunu göstermektedir.

İstatistiksel analiz: Bu çalışmada istatistiksel analizler NCSS 
2007 (NCSS LLC, UT, ABD) paket programı ile yapıldı. Veri-
lerin değerlendirilmesinde tanımlayıcı istatistiksel yöntemlerin 
(ortalama ± standart sapma, medyan, interkartil aralık) yanı 
sıra, normal dağılım gösteren ikili grupların karşılaştırmasında 
bağımsız t testi, normal dağılım göstermeyen ikili grupların 
karşılaştırmasında Mann-Whitney U testi kullanıldı. Nitel veri-
lerin karşılaştırılmasında ise, ki-kare testi kullanıldı. Sonuçlar, 
p<0.05 istatistiksel anlamlılık düzeyinde değerlendirildi. 

Toplam 119 hasta çalışmaya dahil edildi.  Yaş ortalamaları 
Grup 1(n:60)’in 31,6±5,7 ve Grup 2 (n:59)’nin 32,8±4,71 idi. 
Gravide (p=0,002) ve parite (p=0,001) değerleri histerektomi 
olan grupta anlamlı olarak daha yüksek görüldü. Geçirilmiş 
sezaryen sayısı histerektomi olan grupta daha yüksek izlendi 
(p=0,0001). Gruplar arası eğitim düzeyinde, normal doğum, 
abort ve küretaj sayılarında anlamlı fark izlenmedi (p>0,05). 
Grup 2’nin BDÖ puan ortalaması Grup 1’den istatistiksel ola-
rak anlamlı yüksek bulundu (p=0,0001) (Tablo 1).

GIRIŞ

GEREÇ VE YÖNTEMLER 

BULGULAR
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TARTIŞMA

Tablo 1.  Hasta gruplarının karşılaştırılması-1

BDÖ puanı 17 üzeri olanların sayısı, Grup 2’de anlamlı olarak daha yüksek bulundu (p=0,0001) (Tablo 2).  

Tablo 2.  Hasta gruplarının karşılaştırılması-2

Günümüzde, geçirilmiş sezaryen sayılarının artması ve bununla beraber anne yaşının daha ileriye taşınması, plasenta previa 
(plasenta akretanın eşlik ettiği veya etmediği) görülme sıklığını belirgin şekilde arttırmıştır (3). Peripartum histerektomi, doğum 
sırasında annenin ölüm ya da ciddi morbidite riski nedeniyle yapılan bir operasyondur (13). Doğum eylemine hazırlanan ya da 

Grup I

Histerektomi (-)

n:60

Grup II

Histerektomi (+)

N:59 p değeri
Yaş 31,6±5,76 32,8±4,71 0,28
Gravida 2,85±1,53

3 (2-3,75)*

3,71±1,39

3 (3-5)*

0,002

Parite 1,33±1,19

1 (0-2)*

1,98±0,88

2 (1-3)*

0,001

Geçirilmiş Sezaryen 
Sayısı

1,15±0,99

1 (0-2)*

1,9±0,76 0,0001
2 (1-2)*

Normal Doğum Sayısı 0,18±0,93

0 (0-0)*

0,1±0,36

0 (0-0)*

0,530

Abort 0,42±0,65

0 (0-1)*

0,51±1,01 0,554

0 (0-1)*
Küretaj 0,1±0,3

0 (0-0)*

0,2±0,52 0,185

0 (0-0)*
Eğitim Yılı 5,97±3,74 5,27±3,63 0,306
BDÖ † Puanı 3,43±1,97 10,27±5,68 0,0001

   *  Median (IQR)  İnterquartil range

   †  Beck Depresyon Ölçeği

Grup I

Histerektomi (-)

n      % 

Grup II

Histerektomi (+)

n      %

p değeri 

Eğitim 

Durumu

Okur-Yazar Değil 12   20,00% 13   22,03%

0,985
İlköğretim 42   70,00% 41   69,49%
Lise 5     8,33% 4     6,78%
Üniversite 1     1,67% 1     1,69%

BDÖ*
<17 BDÖ 60   100,00% 47   79,66%

0,0001
≥17 BDÖ 0     0,00% 12   20,34%

*Beck Depresyon Ölçeği
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yeni anne olmuş bir kadına yaşamsal risk nedeni ile doğur-
ganlık organının bebeği ile birlikte alınabileceği ya da alınmış 
olduğu bilgisi verilmesi doğum eylemine, anneliğe ve bebeğe 
verilen anlamı değiştirebilir. Literatürde bu konuda yapılmış 
çalışmalar az sayıda olup, postpartum depresyonu araştıran 
çalışmalar ile sınırlı görünmektedir (14). Çalışmamızdaki grup-
lar arasında BDÖ puanındaki anlamlı farkın nedeni; kadınların 
reprodüktif çağda üreme organlarını kaybetmeleri, bir kez 
daha anne olma şanslarının ellerinden alınması ve toplumdaki 
kadınlık kimliğini kaybetmiş olarak hissetmeleri olabilmektedir. 

 Kadınlar depresyon için risk altındadır. Bunun sebebi 
daha çok sosyokültürel faktörlerle ilintilidir. Sosyalleşme süreci 
içinde kadına ve erkeğe yüklenen roller birbirinden farklıdır.  
Sunulmuş olan doyum yolları, beklentiler ve çare arama dav-
ranışları erkeğe daha fazla özgürlük tanımaktadır. Tüm bunlar 
kadını birtakım yönlerden kısıtlamaktadır (15). Literatüre 
bakıldığında, 24’ü histerektomi olan 41 hastanın dahil olduğu 
Şentürk ve ark.’ın yaptığı bir çalışmada, Edinburgh Doğum 
Sonrası Depresyon Ölçeği puanları histerektomi grubunda, 
bizim çalışmamıza benzer şekilde, yüksek bulunmuştur (16). 
Bir başka çalışmada da, benign nedenlerle histerektomi yapı-
lan hastalarda cinsel fonksiyon bozukluğu ve depresyon araş-
tırılmış ve istatistiksel olarak anlamlı olmasa da, depresyon 
puanlarında artış bulunmuştur (17). 

 BDÖ bir tanı ölçeği değildir; yalnızca belirti şiddetini 
gösteren bir ölçektir. Çalışmamızda peripartum histerektomi 
geçiren hasta grubunda BDÖ için kesme puanı  ≥17 olan 12 
hasta görülmektedir. Psikiyatri uzmanı tarafından depresyon 
tanısı konmamış olan bu grupta, belirti şiddetlerinde histerek-
tomi olmayan gruba kıyasla meydana gelen artış istatistiksel 
olarak anlamlıdır. Yapılan değerlendirmede hastaların en çok 
cinsel konulara olan ilgileriyle alakalı soruda yüksek puan 
verdikleri tespit edilmiştir. Çoğu kadın için çocuk doğurabilmek 
hayatının en önemli rolüdür. Histerektomi ile bu yeteneğini 
istemeden kaybetmesi nedeniyle, kadınlık kimliğinin zedelen-
miş olarak görmesi ve kendini değersiz hissetmesi olasıdır 
(18). Çalışmamızdaki hasta grubu annelik rolü henüz bitme-
den histerektomi olması nedeniyle, bu durumdan daha da kötü 
etkilenmiştir. Ancak mesane invazyonu olan plasenta perkrata 
olgularında maternal mortalite oranının %6 olduğu göz önüne 
alındığında hastalığın ciddiyeti tekrar düşünülmeli ve histerek-
tomi gerekliliği doğan bu hastalara uygun psikolojik desteğin 
verilmesi ile birlikte depresyon açısından daha az başvurunun 
olabileceği görüşündeyiz (19). Kadının histerektomiye bakış 
açısı partnerinin histerektomiye verdiği tepki ile de ilişkili bu-
lunmuştur. Şu da unutulmamalıdır ki; kadının partneri empati 
sahibi ve destekleyici ise, histerektomi sonrası kadındaki 
olumsuz tepkilerin azalma ihtimali mevcuttur (20).

 Eğitim seviyesi azaldıkça depresyon, şizofreni, 
anksiyete bozuklukları ve post-travmatik stres bozukluğu gibi 
psikiyatrik rahatsızlıkların arttığı bilinmektedir (21). Postpartum 
ve antenatal depresyon ile ilgili çalışmalarda ise sonuçlar de-
ğişkendir (22, 23). Çalışmamızda eğitim seviyesi ile BDÖ pu-
anları arasında anlamlı bir farklılık izlenmedi. Bundan sorumlu 
en önemli iki etken, kadınların anne olma içgüdüsünün eğitim 
seviyesinden bağımsız olması ve mortalitesi %6’lara varan bir 
hastalığın tedavisinde histerektominin kabul edilebilir olması-
dır.  

 Hastaların doğum öncesinde ruhsal olarak ve BDÖ 
ile değerlendirilmemiş olması çalışmamızın başlıca kısıtlı-

lığıdır. Gelecekte beden algısı, cinsel doyum ölçeği gibi ek 
ölçekler de kullanılarak peripartum histerektominin depresyon, 
cinsel yaşam ve beden algısına olan etkilerinin incelenmesine 
yönelik çalışmalar yapılabilir. 

Peripartum histerektomi geçiren gebelerde postpartum 6.ayda 
değerlendirilen Beck Depresyon Ölçeklerinde histerektomi 
geçirmeyen gebelere göre depresyon düzeylerinin anlamlı 
olarak daha yüksek olduğu sonucu bulundu. Kadınların peri-
partum histerektomiden psikolojik açıdan etkilendiği görüşünü 
benimseyerek, bu gibi riskli gebelik geçiren annelere antenatal 
ve postnatal dönemde uygun psikolojik desteğin verilmesi 
gerektiğini düşünmekteyiz.
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Serum anti-Mullerian hormon seviyesi ve antral follikül sayısının stimüle edilmemiş menstruel siklustaki 
değişiminin saptanması

Variability of serum anti-Mullerian hormone level and antral follicle count in an unstimulated menstrual cycle.
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ÖZ

Amaç: Çalışmada düzenli menstruel siklusu olan sağlıklı hastalarda, doğal siklusta 
serum anti-Mullerian hormon değerlerinin ve antral follikül sayımının, intra-menstru-
el değişiminin saptanması amaçlanmıştır.  

Gereç ve Yöntemler: Çalışmaya menstruel siklusu düzenli olan, sistemik hastalık 
ve geçirilmiş over cerrahi öyküsü olmayan, son iki ay içinde hormonal kontraseptif 
preparat kullanmamış olan 50 sağlıklı kadın dahil edilmiştir. Serum anti-Mullerian 
hormon seviyeleri ve antral follikül sayısı stimüle edilmemiş aynı siklus içerisinde 
erken folliküler faz, geç folliküler faz ve luteal fazda olmak üzere üç kez değerlen-
dirilmiştir.  Yaş gruplarına göre serum anti-Mullerian hormon seviyelerinin karşılaş-
tırılması amacıyla da hastalar genç (<35 yaş) ve ileri yaş (35 yaş) olmak üzere iki 
gruba ayrılmıştır.

Bulgular: Hastaların yaş ortalaması 30.8, vücut kitle indeksi ortalaması 23.4 kg/m2 
ve ortalama siklus uzunluğu 28.5 gün olarak bulunmuştur.  Aynı menstruel siklusta 
erken folliküler faz, geç folliküler faz ve luteal faz olmak üzere üç kez değerlendiri-
len serum anti-Mullerian hormon seviyesi ortalaması 2.66 ng/dl ve ortalama antral 
follikül sayısı 17.4 olarak saptanmıştır. En yüksek serum anti-Mullerian hormon se-
viyesi ve antral follikül sayısı geç folliküler fazda bulunmuştur ve bu fark antral fol-
likül sayısında olmasa da serum anti-Mullerian hormon seviyesi karşılaştırmasında 
istatistiksel olarak anlamlı bulunmuştur. (p = 0.307, p = 0.044).  Serum anti-Mullerian 
hormon variabilitesi genç grupta, ileri yaş gruba kıyasla daha fazla olarak saptanmış 
olup istatistiksel olarak anlamlı bulunmuştur. (0.241 vs 0.132, p = 0.011)

Sonuç: Serum anti-Mullerian hormon seviyeleri menstruel siklus içinde dalgalanma-
lar göstermekte olup, en yüksek serum anti-Mullerian hormon seviyesi geç folliküler 
fazda saptanmıştır. Antral follikül sayımı menstruel siklus boyunca sabit kalmıştır.   

Anahtar Kelimeler: Anti-Mullerian hormon, menstruel siklus, over rezervi, antral folli-
kül sayısı, intra-siklik variabilite    

ABSTRACT

Aim: To evaluate the variability of anti-Mullerian hormone (AMH) and antral follicle 
count (AFC) in an unstimulated menstrual cycle.

Materials and Method:  The study was designed on 50 women who had regular 
menstrual cycles and did not have any systemic disease or previous ovarian surgery. 
Serum AMH levels and antral follicle counts of all participants were evaluated three 
times in the same menstrual cycle in the early and late follicular phase and luteal pha-
se. To evaluate the intracyclic AMH fluctuation according to age, participants were 
divided into two groups; younger (<35 years) and older (35 years old).

Results: The mean age of the participants was 30.8, the mean BMI was 23.4 kg/m2, 
and the mean menstrual cycle duration was 28.5 days.  Mean AMH values evaluated 
at three different times in the menstrual cycle, early follicular, late follicular, and luteal 
phase, were 2.66 ng/dl and mean AFC 17.4.  The highest mean AMH level and AFC 
were detected in the late follicular phase and this was statistically significant for AMH 
level but not for AFC (p = 0.044, p = 0.307, respectively). The intracyclic fluctuation 
of AMH was greater in the younger patient group. The coefficient of variation was 
0.241 in the younger patient group, and 0.132 in the older patient group. (p = 0.011)

Conclusion: Serum AMH levels fluctuate throughout the menstrual cycle and the hig-
hest serum AMH level was detected in the late follicular phase.  AFC remained stable 
throughout the cycle. 

Keywords: Anti-Mullerian hormone, menstrual cycle, ovarian reserve, antral follicle 
count, intra-cycle variability
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Due to the increasing tendency of women to postpone their 
pregnancy plans for various reasons in the modern world, the 
evaluation of ovarian reserve has gained great importance in 
recent years (1).  Also, diseases that reduce ovarian reserve 
such as premature ovarian failure or endometriosis, in indi-
viduals without children, lead them to assisted reproductive 
techniques such as oocyte or embryo freezing (2). In addition, 
especially in young women diagnosed with malignancy, the 
possibility of ovarian failure after radiotherapy or chemothe-
rapy brings future fertility concerns and creates extra stress on 
patients (3). Due to the reasons mentioned above, the interest 
and need for assisted reproductive treatments (ART) have 
increased in recent years.

For many years, anti-Mullerian hormone (AMH) and antral 
follicle count (AFC) have been routinely used to evaluate ova-
rian reserve. It is known that AMH secretion is independent 
of gonadotropins and therefore can be evaluated on any day 
of the menstrual cycle (4). AFC, on the other hand, is usually 
evaluated in the first days of the cycle before ART (5).

Individualization of the therapies in IVF depends on the predic-
tion of ovarian response to controlled ovarian stimulation.  Two 
sensitive ovarian reserve markers AMH and AFC are being 
used to foresee the poor and high responders to optimize sti-
mulation protocol and gonadotropin dosage (6). Among ART, 
protocols in which ovarian stimulation is started randomly 
at any time of the cycle have been frequently used before 
chemotherapy or radiotherapy in patients with malignancy 
who desire fertility (7). In a study that evaluated the ovarian 
response to hyperstimulation in random start stimulation pro-
tocols, no detrimental effect of the presence of corpus luteum 
or dominant follicle was shown, supporting the applicability 
of random start protocols (8).   In addition, dual stimulation in 
the same cycle has become a frequently used method as an 
assisted reproductive treatment method in patients with poor 
ovarian response in recent years (9). Considering these new 
ovarian stimulation protocols, we aimed to determine the vari-
ability of AMH and AFC in an unstimulated menstrual cycle in 
this study.I

The participants included in this prospective study were ran-
domly selected among the patients who applied to the gyne-
cology outpatient clinic of the University of Health Sciences, 
Umraniye Training and Research Hospital, Istanbul, between 
July and September 2019, and they all provided written infor-
med consent for participation.

We estimated the required sample size to test a moderate 
intracycle variability (effect size d: 0.4, two-tailed) between 
matched pairs with 80% power and 5% type I error rate. A total 
sample size of 52 patients was needed to show effect sizes  
0.4 with adequate power. The effect size was estimated by as-
suming a mean change equivalent to 40-50% of the standard 
deviation for each parameter would be clinically significant. 

Regular menstrual cycle is defined as a 25 to 35 days cycle 

and maximum 5 days difference between consecutive cycles. 
In light of this information, this study was designed on 50 wo-
men with regular menstrual cycles without any known history 
of infertility. Detailed reproductive history was taken.  Age, 
BMI, chronic illness, medications, previous surgeries, and 
smoking details were recorded.  Moreover, dysmenorrhea, 
dyspareunia, and dyschezia were questioned.  

Exclusion criteria were irregular menstrual cycles, BMI >30 
kg/m2. and <18 kg/m2., polycystic ovary syndrome, hormonal 
medicine use in the last 2 months, suspected or known endo-
metriosis patients, previous ovarian surgery, any known chro-
nic diseases, breastfeeding, ovarian mass, and malignancies. 

Three evaluations for AMH level and AFC were performed for 
each woman in the same cycle. The first evaluation was done 
between days 2-4 and defined as early follicular phase.  The 
second evaluation was done between days 8-10 and recor-
ded as late follicular phase.  Finally, the third evaluation was 
done between days 16-18 as a luteal phase evaluation.  The 
third evaluation was confirmed to be in the luteal phase, with 
corpus luteum and/or free fluid in the pelvis as an indication of 
ovulation in the ultrasound examination. AFC was performed 
by the same gynecologist using a Voluson E6 device with the 
Sonography-based Automatic Volume Calculation (Sono AVC) 
technique which provides a 3-dimensional ovarian image and 
an automated antral follicle count. It saves time for both the 
patient and the sonographer, standardizes the measurements 
and allows quality control (10) (Figure 1).  

Figure 1. Antral follicle counting - SonoAVC

Following the analysis of 150 serum samples for AMH; 50 par-
ticipants were divided into two groups based on their ages as 
follows; younger patient group (<35 years) and older patient 
group (35 years).

 The same kit, using Snibe Co. LTD Maglumi 4000+ AMH 
immunoassay device evaluated all samples.  The kit used was 
a sandwich chemiluminescence immunoassay wherein one 
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antibody binds to the AMH mature-region and the other antibody binds to the AMH pro-region.  The measuring range was indi-
cated as 0.02-25 ng/ml.

Statistical Analysis

Statistics were performed with the SPSS 25.0 package program. The distribution of the data was found to be normal with the 
Kolmogorov Smirnov test. Variations through phases were evaluated with Anova.  P-value < 0.05 was accepted as statistically 
significant. Every individual’s AMH level coefficient of variation and the mean values were calculated. Spearman correlation 
coefficient was used to evaluate which of the two age subgroups has the greatest variation.  The coefficient of variation (Cv), 
calculated as standard deviation (SD)/mean, was used as a measure to describe and compare variations between groups.

The study was conducted in accordance with Declaration of Helsinki Ethical Principles and Good Clinical Practices and appro-
ved by the ethics committee of Umraniye Training and Research Hospital (B.10.1.TKH.4.34.H.GP.0.01/129) (Date of approval: 
26.06.2019)

The age of the women included in the study ranged from 18 to 44 years, with an average of 30.8 years. The mean BMI was 23.4 
kg/m2 and the mean menstrual cycle duration was 28.5 days.

Mean AMH values evaluated at three different times in the menstrual cycle, early follicular, late follicular, and luteal phase, were 
2.66 ng/dl and mean AFC 17.4. The mean AMH was 2.68 ng/dl in the early follicular phase, 2.78 ng/dl in the late follicular phase, 
and 2.53 ng/dl in the luteal phase. The highest mean AMH level was detected in the late follicular phase, which was statistically 
significant (p = 0.044) (Table 1).

Table 1 Mean AMH levels and AFC detected in early follicular phase, late follicular phase and luteal phase.

The mean AFC was 17.6 in the early follicular phase, 17.9 in the late follicular phase, and 17.0 in the luteal phase (Figure 2).

RESULTS

Early Follicular

Phase

Late Follicular

Phase

Luteal

Phase

p-value

AMH (ng/ml) 2.68 ± 1.97 2.78 ±2.02 2.53 ± 1.89 0.044
AFC 17.6 ±11.1 17.9 ±12.4 17 ± 11.2 0.307

*Values are shown as mean (± standard deviation)
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 The highest AFC was detected in the late follicular phase however the intra-cyclic difference was not statistically significant (p = 
0.307) (Table 1). Variation of AMH levels between menstrual phases was greatest between late follicular phase and luteal phase 
(p=0.019, 95% CI (0.033, 0.464)) (Table 2).

Table 2 Comparison of mean AMH levels according to menstrual cycle phases

Evaluation according to age subgroups revealed that the highest mean AMH level was detected in the late follicular phase in 
both the younger and older groups (Table 3).

Table 3 Mean AMH levels throughout the cycle according to age subgroups

The intracyclic fluctuation of AMH was greater in the younger patient group.  The coefficient of variation was 0.241 in the youn-
ger patient group, and 0.132 in the older patient group (p = 0.011) (Table 4).

Table 4 AMH- Coefficient of variation between age subgroups

Evaluation according to age subgroups revealed that the highest mean AMH level was detected in the late follicular phase in 
both the younger and older groups (Table 3). The intracyclic fluctuation of AMH was greater in the younger patient group.  The 
coefficient of variation was 0.241 in the younger patient group, and 0.132 in the older patient group (p = 0.011) (Table 4).

Table 4 AMH- Coefficient of variation between age subgroups

     AMH (ng/ml)

Absolute difference p-value 95% CI

Early Follicular vs Late Follicular 

Phase

-0.099 0.880 (-0.329, 0.132)

Early Follicular vs Luteal Phase 0.150 0.531 (-0.121, 0.421)
Late Follicular vs Luteal Phase 0.248 0.019 (0.033, 0.464)

Age groups
18-34 years

n=36

35-45 years

n=14

Total

n=50

p-value

AMH Cv 0.241 0.132 0.162 0.011
St. Dev 0.158 0.085 0.119

*AMH Cv: AMH coefficient of variation.  St. Dev: Standard Deviation

Age groups
18-34 years

n=36

35-45 years

n=14

Total

n=50

p-value

AMH Cv 0.241 0.132 0.162 0.011
St. Dev 0.158 0.085 0.119

*AMH Cv: AMH coefficient of variation.  St. Dev: Standard Deviation
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In this study, we found that the AMH values in the late follicular 
phase of the menstrual cycle were significantly higher than in 
the early follicular and luteal phases, and the intracyclic vari-
ation was greater in the young age group whereas AFC was 
similar throughout the cycle. 

In the literature, there are numerous studies about intracyclic 
variation of plasma AMH levels in different patient groups.  In 
a study that focused on the AMH level variation in the follicular 
phase of 24 healthy regularly menstruating women; the blood 
samples were taken every other day until the LH peak in two 
consecutive cycles of the patients: one untreated and one 
FSH treated cycle. In the untreated cycle, AMH levels remai-
ned the same during the follicular phase (11). La Marca et al 
investigated day-to-day fluctuations in AMH levels in a study 
of 12 healthy, regularly menstruating women; they demons-
trated no significant change in intracyclic AMH levels throu-
ghout the menstrual cycle (12).  In contrast, various studies 
found a significant increase in AMH levels in the late follicular 
phase and pre-ovulatory phase compared to post-ovulatory 
phase and luteal phase. Hadlow et al conducted a study on 
12 regularly menstruating, relatively old aged women (mean 
36 years) and took 6 blood samples in the same menstrual 
cycle.   They found AMH levels to be statistically significantly 
higher in the early follicular phase than the luteal phase. In 
addition, they evaluated AMH results against common cut-offs 
for definition of reduced ovarian reserve, and they determined 
that a minimum of 4 women out of 12 crossed the cutoff or not 
depending on which day the blood sample was taken (13). 
In a study including 36 regularly menstruating women, blood 
samples to evaluate serum AMH, FSH, E2, inhibin B, and free 
testosterone levels were taken every other day and every day 
periovulatory.  Median AMH levels were significantly higher in 
the late follicular phase compared to the ovulatory and early 
luteal phase (14). In parallel to these studies we also found 
that AMH levels were significantly higher in late follicular pha-
se compared to luteal phase.

In a study published in 2017, the intra-cyclic AMH variation 
was examined in 171 infertile women aged 18-42 years. In this 
study, in which the participants were divided into three groups 
as adequate, high and diminished according to their ovarian 
reserves, serum AMH levels were higher in all three groups 
during the follicular phase than the luteal phase (15). In 2019, 
Gorkem et al. searched the AMH fluctuations during the folli-
cular and luteal phases of the menstrual cycle in 257 infertile 
women. In this study, in which the participants were divided 
into three groups as hypo-response, normo-response, and 
hyper-response, serum AMH levels in the follicular phase were 
found to be higher than those in the luteal phase in all three 
groups (16). Consistent with these studies, we also found that 
mean AMH level in the late follicular phase was significantly 
higher in the early follicular and luteal phases.  

Sowers et al. evaluated the AMH fluctuations in the cycle in 
20 women aged 30-40 years and stated that AMH has two 
cycle patterns. The first is “Aging ovary”, which is observed 
in women with AMH levels below 1 ng/mL, which includes 
shorter cycle lengths with little intra-cycle AMH changes, while 
the second, “Younger ovary” pattern included higher levels of 

AMH with significant changes during the cycle (17).  In anot-
her study from Hehenkamp et al, periovulatory AMH increase 
in the young patient group is present but it is not statistically 
significant (18).  Overbeek et al. reported in their study that the 
amplitude of fluctuations in serum AMH level was greater in 
young women than in older women (19). In a review published 
in 2013, La Marca et al evaluated the variability of AMH levels 
by age, BMI, ethnicity, and smoking. According to this review, 
ethnicity may affect AMH levels, smoking negatively affects 
AMH levels, there is a negative relationship between BMI and 
AMH levels, and younger women had significantly more int-
ra-cycle fluctuations in AMH levels than older women (20).  In 
line with these studies, we also found that the AMH fluctuation 
in the younger group was greater than the older patient group.

In addition to AMH, there are also studies in the literature on 
intra-cyclic variability of AFC, another indicator of ovarian re-
serve.  In 2010, van Disseldorp et al. evaluated the inter and 
intra-cycle stability of AFC and AMH and demonstrated that 
serum AMH had less individual intra- and inter-cycle variation 
than AFC. They stated that serum AMH level is a more reliable 
and robust way of assessing ovarian reserve in subfertile wo-
men compared to AFC (21). Depmann et al. evaluated AMH 
and AFC fluctuations in the cycle of 44 women in a wide age 
range, including 25-46 years old. In this study, in which the 
median AMH level was 0.48 and the median AFC was five, 
they did not detect a statistical significance in the fluctuations 
of neither AMH nor AFC within the cycle (22). Deb et al. con-
ducted a study on 36 healthy regularly menstruating women 
and they performed ultrasonographic examinations using 
SonoAVC on four different days in the same menstrual cycle. 
They found no significant intracyclic variation in small AFC( 
6mm) (23).  In a study published by Mavrelos et al. in 2016, 
they investigated the variation of AFC in the early and late 
follicular phase and its clinical effect in infertile women. In this 
study, the authors stated that although the AFC in the early 
follicular phase was statistically significantly higher than the 
AFC in the late follicular phase, this did not significantly affect 
the ovarian stimulation protocol design and the prediction of 
excessive ovarian response in patients (24).  In this study, in 
which AFC was evaluated 3 times during the cycle as early 
follicular, late follicular, and luteal phases, the highest number 
of antral follicles was detected in the late follicular phase, ne-
vertheless it was not statistically significant. We think that the-
se different results found in studies on intra-cycle fluctuations 
of AFC are related to the number of patients included in the 
study, the mean age of the patients, and ovarian reserves.

The strengths of this study are that the population studied 
were regularly menstruating women around 30 years old 
women and the variability of AMH in this population is of clini-
cal interest in the era of women postponing the childbearing 
age. To these women, it is important to give comprehensive 
counseling on their fertility aspects (1).  Also, it is important, 
especially in random start protocols and oncofertility patient 
populations to know whether an intracyclic fluctuation of AMH 
or AFC exists since the treatment protocol is determined on a 
cycle-independent measurement of AMH or AFC (25).

In this prospective study, all ultrasonographic evaluations were 
performed on the same ultrasound device by the same gy-
necologist to avoid interobserver variability. In addition, AMH 
values were determined accordingly on the same day of antral 
follicle count via the SonoAVC technique. However, the limited 
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number of participants for subgroup analyses and the fact that 
AFC and AMH evaluations were performed on only three diffe-
rent days representing the entire menstrual cycle are limiting 
factors.

We found that serum AMH levels fluctuate throughout the 
menstrual cycle and the highest mean AMH levels were de-
tected in the late follicular phase. This fluctuation was much 
more significant in the younger patient group.  AFC remains 
stable throughout the cycle.  Despite statistically significant 
fluctuations in AMH levels, its clinical significance is still open 
to debate. We think that randomized controlled studies with 
larger series are needed to clarify the effect of serum AMH 
evaluation timing in the menstrual cycle on protocol selection 
and treatment success in ART.
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Factors Affecting The Success Of Vaginitis Treatment In Pregnant Women; A Prospective Cohort Study
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ÖZ

Amaç: Kadın genital sisteminin anatomisi, fizyolojisi ve florası gebeliğe bağlı hor-
monal, metabolik, endokrinolojik ve immünolojik nedenlerle değişir. Disbiyoz, fetop-
lasental ünitede asendan veya hematojen yolla enfeksiyonlara neden olarak kronik 
inflamatuar süreçlerle spontan erken doğum riskini artırır. Çalışmamızın amacı 
vajinitli gebelerde vajinite zemin hazırlayan, tedaviye direnç oluşturan ve nükslere 
neden olan kötü kişisel alışkanlık ve uygulamaları ortaya çıkarmaktır. 

Gereçler ve Yöntem: Tanımlayıcı çalışmamız etik kurul onayı ile Aralık 2021 - Nisan 
2022 tarihleri arasında Kadın Hastalıkları ve Doğum Kliniğine başvuran hasta guru-
bu ile yapılmıştır. Çalışma grubumuz, okuma yazma bilen, işbirlikçi, anketteki tüm 
soruları yanıtlamaya gönüllü 18 yaş üstü 178 gebeden oluşmaktadır. 

Bulgular: Katılımcıların %71,9’unda (128 kişi) vajinal duş, %67,4’ünde (120 kişi) 
iç çamaşırını hiç ütülememekte, %66,9’unda (119 kişi) perineyi arkadan öne doğru 
temizleme, %41,2’sinde günlük ped kullanımı (73 kişi), %41’inin (73 kişi) sentetik 
çamaşır kullanımı, %16,3’ünün (29 kişi) genital temizlik ürünü kullanımı, %7,3’ünün 
(13 kişi) iç çamaşırını elde yıkama , %5,6’sı ( 10 kişi) sık cinsel ilişki davranışı sergi-
lemiştir. Genital bölge temizliği ile ilgili olarak hastaların %11,2’si (20 kişi) beyaz sirke 
kullanmayı, %3,4’ü (6 kişi) asidik karışım kullanmayı biliyordu. Katılımcıların %6.7’si 
(12 kişi) vajinal probiyotik kullanımını biliyordu.

Sonuç: Çalışmamızın sonuçları dikkate alındığında özellikle sosyo-ekonomik ve 
kültürel düzeyi düşük olan kadınlarda genital hijyen konusunda yanlış uygulamaların 
alışkanlık vasfı kazandığı söylenebilir.Bu doğrultuda kadınların genital hijyenle ilgili 
uygulamada yaptıkları hatalar ve tekrarlayan enfeksiyon olasılığı nedeniyle önleyici 
tedbir olarak genital hijyen konusunda eğitime ihtiyaç duydukları sonucuna varılmış-
tır.Çalışmamız ile kadınlarda genital enfeksiyonların ortaya çıkmasındaki en önemli 
eksikliğin eğitim eksikliği olduğu sonucu ile birinci basamakta çalışan tüm sağlık pro-
fesyonellerinin bunu önlemeye yönelik bir eğitim planı geliştirmeleri önerilmektedir.

ABSTRACT

Introduction: Anatomy, physiology, and flora of the female genital system change 
due to pregnancy-related hormonal, metabolic, endocrinological, and immunological 
reasons. Dysbiosis increases the risk of spontaneous preterm birth with chronic inf-
lammatory processes by causing infections in the fetoplacental unit by the ascending 
or hematogenous route. Our study aimed to reveal the bad personal habits and pra-
ctices predispose to vaginitis, create resistance to treatment, and cause recurrences 
in pregnant women with vaginitis. 

Material-Methods: Our descriptive study was conducted on a group of patients who 
applied to the Department of Obstetrics and Gynecology, between December 2021 
and April 2022, with the ethics committee’s approval. Our study group consists of 178 
pregnant women over 18 who are literate, cooperative, and volunteered to answer all 
the questions in the questionnaire. 

Results: Vaginal douching in 71.9% (128 people) of the participants, not ironing their 
underwear at all in 67.4% (120 people), cleaning the perineum from back to front in 
66.9% (119 people), 61.2% daily pad use in 61.2% (109 people), synthetic laundry 
use in 41% (73 people), use of genital cleaning products in 16.3% (29 people), hand 
washing underwear in 7.3% (13 people) and 5.6% (10 people) had frequent sexual 
intercourse behavior. Regarding genital area cleaning, 11.2% (20 people) of the pa-
tients knew about using white vinegar, and 3.4% (6 people) used the acidic mixture. 
6.7% (12 people) of the participants knew the use of vaginal probiotics. 

Conclusion: Considering the results of our study, it can be said that wrong practices 
regarding genital hygiene continue, especially in women from low socio-economic 
and cultural levels. In this respect, the women need training on genital hygiene as 
a preventive measure due to the mistakes they make in practice related to genital 
hygiene and the possibility of experiencing a genital infection in a significant part of 
them. In conclusion, considering that the most significant deficiency in the occurren-
ce of genital infections in women is the lack of education, it is recommended that all 
health professionals develop a training plan to prevent genital infections and apply it 
to women in the regions they work. 

Keywords: Vaignitis, probiotics, pregnancy, life modification, recurrence, Treatment 
failure 
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Vaginitis is a general expression given secondary to infection, 
inflammation, or changes in the normal vaginal flora in the va-
gina. The most common underlying pathology is nonspecific 
vaginitis, with a 40-50% rate. While 20-30% of candidiasis is 
detected, Trichomoniasis is observed in the remaining patient 
group1. Symptoms include vaginal discharge, odor, itching, 
burning, dysuria, dyspareunia, and irritation-discomfort. Along 
with these complaints, vaginitis is among the most common re-
asons women apply to the gynecology outpatient clinic. 

Bacterial vaginosis (BV) is a polymicrobial clinical condition that 
occurs when anaerobic bacteria in the vaginal tissue replace la-
ctobacilli. Clinical diagnosis can be made with the Nugent mic-
robiological scoring method. The Nugent Score is gram stain 
scoring system for vaginal swabs to diagnose bacterial vagino-
sis. The Nugent score is calculated by assessing the decrease 
in Lactobacillus scoring as 0 to 4, Gardnerella vaginalis morp-
hotypes scoring as 0 to 4 and Mobiluncus spp. morphotypes 
scoring as 0 to 2. A total score of 7 is consistent with bacterial 
vaginosis without culture. The Nugent score is not preferred in 
todays clinical practice because of it’s time-consuming nature 
and the necessity of expert microscopist*.

In addition, the diagnosis can be made by at least three Amsel 
criteria, including a sticky, milky white appearance in vaginal 
discharge, pH greater than 4.5, positive Whiff test (amine) with 
10% KOH, and ‘clue cell’ evaluations in microscopic examina-
tion 2.

The community located on the skin and mucous membranes 
of the human body and creates a critical defense mechanism 
by preventing the proliferation of pathogenic microorganisms 
under normal conditions is called flora. Maintaining the vaginal 
floral balance will prevent infections in the feto-maternal com-
partment and vaginal infections. It will help in the process of 
maintaining the pregnancy to a sufficient week.

Anatomy, physiology, and flora of the female genital system 
change due to pregnancy-related hormonal, metabolic, en-
docrinological, and immunological reasons3. The microbiome, 
differentiated by these changes during pregnancy, facilitates 
the emergence of urogenital infections. Dysbiosis increases 
the risk of spontaneous preterm birth with chronic inflammatory 
processes by causing infections in the fetoplacental unit by the 
ascending or hematogenous route. Preterm labor is associated 
with vaginal dysbiosis  29.

Repetetive treatment requirement in pregnant patients with va-
ginitis is due to the restrictions on drug therapy. There are se-
veral important factors why we are unable to releive symptoms 
in some pregnant women such as frequent sexual activity, sys-
temic disease (such as diabetes mellitus), sexually transmitted 
diseases, antibiotic use, as well as vaginal douching habits, ir-
ritant and wrong personal practices such as the use of allergen 
products (genital washing products) and hygiene disorders.

The aim of our study was for pregnant women with vaginitis 
who applied to our obstetrics clinic in Kars province; It is to 
reveal the bad personal habits and practices that predispose 
to vaginitis, create resistance to treatment and cause recurren-
ces. With our study, we aim to report our experiences about the 

results by conducting a survey that will raise awareness about 
perineal health.

Our descriptive study was conducted on a group of patients 
who applied to the Department of Obstetrics and Gynecology, 
between December 2021 and April 2022, with the ethics com-
mittee’s approval. Our study group consists of 178 pregnant 
women over 18 years old who are literate, cooperative, and 
volunteered to answer all the questions in the questionnaire. 
The questionnaire method was used as a data collection tool. 
Patients under 18 years old who could not cooperate or had a 
disease that limited self-care were excluded from the study. In 
addition, the study did not include patients with severe syste-
mic diseases like cancer or immundefiency, a history of immu-
nosuppressive drug use, or those who received prior vaginitis 
treatment for the last three months. The patients filled out the 
questionnaire on their own in the waiting room after filling out 
their informed consent under the physician’s supervision after 
the diagnosis was made and their prescriptions were prepared. 
With the delivery of the questionnaires, the patient was informed 
in detail about their wrong attitudes. Our questionnaire consis-
ted of 25 questions in five groups in which socio-demographic 
characteristics, complaints, risk factors, risky behaviors, and 
knowledge about treatment practices were questioned. While 
creating our survey questions in our study, we have benefited 
from Dalbudak et. Al (13), Yağmur Y. et al (19), Hacialioğlu N. et 
al (23), Karaer A. et al (25), and Ünsal A. et al’s (27) studies as 
well as developing the quetions in line with our current obser-
vations and experiences in our practice. 

Our study complies with the Declaration of Helsinki, the prin-
ciples of Good Clinic Practice, and does not conflict with the 
ethical rules of the subject research.

Statistical analyzes of the study were carried out in the SPSS 
21.0 package program. Categorical variables were represented 
by number and percentage, and continuous numerical variab-
les were represented by center and prevalence measures such 
as mean, standard deviation, minimum and maximum values. 
The conformity of the variables to the normal distribution was 
checked with Kolmogorov Smirnov and Shapiro Wilk tests. Pe-
arson Chi-square test was used to compare categorical vari-
ables between groups. As the statistical significance level, a 
p-value below 0.05 was accepted as the limit.

178 pregnant women were included in the study, and the mean 
age was 26.13 ± 4.47 years.

51.1% (91 people) of the participants were 26 years old, and 
over, 34.3% (61 people) had primary school or lower education 
level, and 87.1% (155 people) were not working.

INTRODUCTION

MATERIAL AND METHODS

RESULTS



Jinekoloji - Obstetrik ve Neonatoloji Tıp Dergisi 2023; Volume 20, Sayı 2

1744

DISCUSSION

Table 1. Socio-demographic characteristics of the patients

89.9% (160 persons) of the pregnant women had discharge 
complaints; this discharge was described as white cheese cut 
by 58.4% (104 persons). 59.6% of the patients (106 people) 
had similar complaints before.

There was a systemic disease in 9.6% (17 individuals) of the 
pregnant women. 39.3% (70 people) of the patients had used 
antibiotics last month, and 28.1% (50 people) had genital 
complaints in their spouses.

Table 2. Complaints and characteristics of patients

There was no significant difference between the presence of 
systemic disease and age, education and employment status of 
the patient (p>0.05). There was no significant difference betwe-
en antibiotic use of pregnant women education and age,emp-
loyment status (p>0.05).

Table 3a. Risk factors in patients

Regarding genital area cleaning, 11.2% (20 people) of the pa-
tients knew about using white vinegar, and 3.4% (6 people) 
used the acidic mixture. 6.7% (12 people) of the participants 
knew the use of vaginal probiotics.

A significant difference was found between the education 
status of the patients and the behavior of not using any iron 
(p=0.003). It was determined that the non-ironing behavior of 
those with high school or higher education was lower than the 
other groups.

A significant difference was found between the working sta-
tus of the pregnant women and the behaviors of cleaning the 
perineum from back to front and using daily pads (p=0.028) 
(p=0.005). While cleaning the perineum from the back to the 
front was more common in the working group, daily pad use 
was more in the non-working group.

A significant difference was found between the age groups of 
the participants and the behavior of using genital cleaning pro-
ducts and washing underwear by hand (p=0.036) (p=0.001). 
While the behavior of using genital cleaning products is higher 
in the group aged 26 and over, the behavior of washing un-
derwear by hand is lower than the other group.

Every year, approximately one million women worldwide are 
exposed to urogenital tract infections such as non-sexually 
transmitted urinary tract infections and bacterial vaginosis, and 
at least 75% of women have a history of genital infection 4. The 
most common clinical form of genital tract infections in women 
is vulvovaginitis. Vaginal discharge is the most common rea-
son for women to apply to gynecology outpatient clinics, and 
almost all women face discharge from time to time throughout 
their lives 5 6 7. Vaginitis, an inflammation of the vagina, is 
characterized by a foul odor, burning, painful sexual intercour-
se, dysuria, and itching, most commonly causing vaginal disc-
harge 5. Vaginal infections; cause problems such as negative 
body image effects, increased vaginal symptoms or odor, fear 
of sexually transmitted disease or cancer, avoidance of sexu-
al activity due to pain, physical exhaustion, and psychological 
problems. At the same time, it causes economic loss, time, and 
loss of workforce 5 7 8. Patients may be isolated from society, 
their self-confidence may decrease, and their social and quality 
of life may be adversely affected.

During pregnancy, especially in the early stages, the vaginal 
microbiome changes. Shifts in Lactobacillus subtypes can 
only stabilize the vaginal microbiome. The immune system of 
the pregnant is weakened to prevent the rejection of the fe-
tus. However, the abundance of lactobacilli, especially in early 
pregnancy, will cause an increase in acidic secretions, which is 
a natural barrier against pathogenic microorganisms, with low 
vaginal Ph. while lactobacilli diversity increases in the following 

n %
Age
18-25 87 48,9
26 and above 91 51,1
Education Status
Primary school and below 61 34,3
Middle school 52 29,2
High school 58 32,6
University 7 3,9
Working Status
Working 23 12,9
Not working 155 87,1
Total 178 100,0

n % 
Complaints 
Vaginal discharge 160 89,9
Itching 118 66,3
Combustion 105 59,0
Bad smell 100 56,2
Dyspareunia 80 44,9
Features of vaginal discharge
In the form of cuts of white cheese 104 58,4
Yellow 46 25,8
Transparent 17 9,6
Sparkling green 11 6,2
Similar complaints before
Yes 106 59,6
No 72 40,4

n %  
Systemic disease 17 9,6
Antibiotic use 70 39,3
The genital complaint in spouse 50 28,1
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weeks of gestation and postpartum, a numerical return to the 
baseline and enrichment of other bacterial associations will be 
observed.

Bacteria have been shown to cross intact maternal-fetal memb-
ranes in pregnant women and isolated in the amniotic fluid and 
placenta of healthy pregnant women 9. Studies have sugges-
ted that genital system dysbiosis results from asymptomatic 
infections such as chronic endometritis before pregnancy, and 
some obstetric and neonatal complications are associated with 
maternal reproductive system dysbiosis 10 11.

Dysbiosis or microbiome changes can be caused by many phy-
siological and pathological conditions, diet, weight gain, hormo-
nal environment, and environmental conditions 3. Immunologi-
cal, endocrinological, and metabolic changes can thus cause 
significant changes in the microbiome 12, and in this way, it 
can cause infections in the fetoplacental unit by the ascending 
or hematogenous route. The low virulence infection state here 
may initiate chronic inflammatory processes that may cause 
adverse maternal or neonatal outcomes. Although it should be 
sterile, the isolation of microorganisms in the amniotic fluid or 
placenta of women who gave birth preterm excludes the con-
cept of ‘contamination is unlikely.’

While the most common factors among the reasons why va-
ginitis symptoms cannot be alleviated are misdiagnoses and 
re-contamination with frequent sexual intercourse, non-sexual 
relapses such as immune depression, drug resistance, and bad 
personal habits can be observed.

Incorrect and inadequate genital hygiene practices increase 
the risk of vaginal infection. During pregnancy, people often 
make treatment difficult, delay or cause disease recurrence 
with wrong personal attitudes. Despite successful antibiotic 
treatments today, it is clear that these bad personal habits will 
reduce the effectiveness of the treatment applied.

Dalbudak et al. 13 reported that some wrong and inadequate 
genital hygiene behaviors, such as vaginal douching, increase 
the risk of vaginal infection. Researchers have stated that the 
most critical risk factor for bacterial vaginosis is vaginal douc-
hing for cleansing 14, 15. In our country, 16, 17, 18, 19, 20, and 
abroad, 15,21,22  studies have shown that vaginal douching is 
widespread among women. Studies have shown that women 
who douche have a higher rate of genital tract infections than 
those who do not 18,23. In the study of Nansel et al. 24, it was 
reported that the incidence of bacterial vaginosis is 1.80 times 
higher in women who douche more than once a week. In Karaer 
et al. 25’s study, it has been reported that approximately 60% of 
the participants do vaginal douching, and more than 90% apply 
this application weekly or more frequently. In their study, Karaer 
et al. 25 reported that vaginal douching is a strong etiological 
reason for preterm labor, and it was noted that it might cause 
many secondary effects such as pelvic inflammatory disease, 
ectopic pregnancy, and sexually transmitted diseases, as well 
as causing an increase in the risk of BV.

Considering the hygiene behaviors of the participants in our 
study, we found vaginal douching habits in 71.9% of them. 
Although the result we obtained supports the literature, con-
sidering the socio-demographic characteristics of Kars provin-
ce, we have determined that although it is compatible with the 
education level and socio-economic level, it is higher than the 
literature data rates.

Dalbudak et al.  13 reported daily pad use at 52% in the case 
group and 45% in the control group. In addition, it was determi-
ned that women who use daily pads have a 1.3 times higher risk 
of getting a vaginal infection than those who do not (p>0.05). 
In the study of Patel et al. 26, two times more in women who 
use daily pads, in the study of Kısa and Taşkın 18, it is stated 
that the risk of getting a vaginal infection is 2.34 times more 
in those who use daily pads. In her study of Flood, she said 
that about half of the women use daily pads and emphasized 
that this issue should be noted. In our study, we interpreted the 
fact that we determined the rate of using daily pads as 61.2%, 
which is higher than the literature, as the more widespread use 
of social media and advertising tools, making it accessible to 
more people and making daily pads attractive with marketing 
techniques such as using smart slogans as ‘organic produ-
cts’. We attributed the use rate of genital cleansing products 
to 16.3%, contrary to daily pads, to the fact that these products 
were not popular enough and did not find enough space in the 
advertising sector.

Karatay et al.  16 determined that 79.2% used cotton underwe-
ar, and the remaining 15.5% used synthetic underwear. Synt-
hetic underwear keeps the perineal area moist, increasing the 
possibility of genital infection. With the introduction of techno-
logy into homes, the frequency of washing clothes with was-
hing machines at high temperatures has increased. Although 
the studies do not make enough determinations about the un-
derwear choices of the patients and the underwear cleaning 
methods, they agree that the underwear selection and the ways 
of cleaning the laundry are factors in the development of vagi-
nal infections. In our study, the rate of using synthetic underwe-
ar was determined as 41% with our survey questions, and 7.3% 
of the participants stated that they washed their underwear by 
hand, while 67.4% indicated that they used underwear without 
ironing.

Karatay et al.  16 also found that 36.9% of the participants clea-
ned the genital area from front to back, and the vast majority did 
this inaccurately. When the genital area is cleaned from back to 
front rather than from front to back, or when it is cleaned ran-
domly, microorganisms such as E.coli are transported from the 
anal region to the vagina and urethra, causing infections. In our 
study results, this rate was much higher with 66.9% compared 
to Karatay et al.

Yagmur et al. 19 applied a questionnaire to 914 pregnant wo-
men in their study to reveal the relationship between genital 
hygiene and practices of pregnant women and genital tract in-
fections. While 57.2% of the participants took a vaginal shower 
every other day, 48.1% achieved results by changing their un-
derwear every other day. They determined that there were ina-
dequacies and mistakes in pregnant women’s hygiene habits in 
developing genital infections, which they defined as 17.4% in 
their study. As a result, it was emphasized that the attention of 
health personnel working in primary health care institutions and 
women’s health and obstetrics units should be drawn to this 
issue. They also pointed out that health professionals should 
inform women about the importance of hygiene during precon-
ception or pregnancy and the negative situations that may arise 
from lack of hygiene.

One of the most important components of preventive health 
services is health education given to women. Prevention of ge-
nital tract infections and early diagnosis and treatment are pos-
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sible with planned and effective health education. In the study 
of Ünsal et al. 27, it was determined that 40.1% of women had 
received information about genital hygiene before, while 59.9% 
of them did not. Karatay et al. 16, in their studies, stated that 
only 13.2% of women received information about genital hygie-
ne. These results show that the rate of informing women about 
protection from genital tract infections, genital hygiene, and 
what to do in case of genital tract infection is low in our country.

It has been revealed that the wrong and inadequate genital hy-
giene behaviors of women who do not receive adequate infor-
mation increase the risk of vaginal infection. In our study, the 
knowledge levels of pregnant women about protective behavi-
ors and attitudes were found to be low in line with the literature. 
Those who knew about white vinegar were 11.2%, and those 
who knew about vaginal probiotics were 6.7%. When genital 
infections are not treated, they can progress and cause pelvic 
inflammatory disease and even female genital organ cancers, 
affecting women’s fertility. At the same time, it negatively affects 
women’s sexual and family life, reducing their quality of life 28. 
From these perspectives, knowing the risk factors that cause 
genital infections in women is crucial.

The factors that cause genital infection in women are very di-
verse; Since these risks can be partially controlled with perso-
nal practices, personal factors gain more importance when we 
look at the dangers individually in terms of genital infection. It 
is seen that there are risks such as lack of hygiene, improper 
cleaning of the genital area after the toilet, lack of hand washing 
habits, not using appropriate underwear, and not paying enou-
gh attention to menstrual hygiene 18. It is clear that women 
need education on this subject, but health care providers often 
neglect this education.

In the literature review, changing underwear every day, wea-
ring cotton underwear, changing pads frequently enough during 
periods when the amount of bleeding is low and heavy during 
menstruation, not using daily pads, avoiding vaginal douche, 
carefully monitoring the genital area for signs of disease, paying 
attention to genital hygiene is commonly suggested. Among 
the common suggestions of all literature reviews; are providing 
education and counseling to women on these issues, having 
information brochures prepared on correct genital hygiene pra-
ctices and protection from genital infections for every woman 
who applies to health institutions, and supporting women with 
audio-visual means on the subjects they are conscious of, and 
informing them about their inadequacy.

Vaginitis is the most frequently detected disease among obs-
tetrics outpatient clinic applications, and its recurrences can 
force the physicians. The medical treatment agents which can 
be used in pregnant women are limited. Although pregnancy is 
predisposed to vaginitis, it may accompany pregnancy compli-
cations if not treated. Maintaining the vaginal floral balance will 
prevent infections in the feto-maternal compartment as well as 
vaginal infections and will help in the process of maintaining the 
pregnancy to a sufficient week.

Genital hygiene is the most crucial step in preventing genital 
infections. In addition to the limited prescription treatments, es-
pecially in recurrent cases, genital cleansing with white vinegar 
instead of vaginal douching, recommending mixtures prepared 
with acidic fruit juices into fermented yogurt cost-effectively pro-
vide the acidic pH and flora of the vagina, or promoting the use 

of oral/vaginal probiotics. We foresee that it will be helpful.

Patients should be advised to use cotton underwear instead of 
synthetic underwear, to wash their clothes separately from the 
underwear of the people they live within a high temperature 
and washing machine, to dry the washed laundry in a home 
environment, and to wear it by ironing, not to remove clean the 
pubic hair thoroughly, that the genital hair is necessary for the 
health of the genital area. We have a prediction that not wea-
ring underwear at some time intervals during the day will be be-
neficial for it will provide aeration, reduce humidity, the patients’ 
complaints will decrease, recurrence rates will decrease, and 
positive results can be obtained without the need for serious 
medical treatments.

Not preferring genital cleaning products, avoiding vaginal dou-
ching, avoiding alkaline soap-like cleaning products, choosing 
the right and correct perineal cleaning methods, and avoiding 
daily pads are among the suggestions that we believe will yield 
successful results. In order to support our claim, comparing the 
results of randomized controlled studies with known and accep-
ted treatment methods and the recommendations we mentio-
ned may be the subject of future studies.

Despite the limited number of patients, we believe that our 
study will help with the general hygiene understanding of the 
population, the determination of the general mistakes accepted 
as accurate in their daily lives, and the factors that can increase 
the success of treatment in a clinic, as well as emphasizing the 
importance of primary care preventive medicine studies. 

Limitations of medical treatment in pregnant patients can cause 
repetitive infections that can be hard to take under control. So, 
as a result, correcting the wrong personal practices and hygie-
ne habits can help prevent such genital infections disease and 
facilitate treatment.

Considering the results of our study, wrong attitudes regarding 
genital hygiene appear to be common, especially in women 
from low socio-economic and cultural levels. In this respect, it 
has been concluded that women need training on genital hy-
giene as a preventive measure due to the mistakes they make 
in daily practice related to genital hygiene and the possibility 
of experiencing a genital infection in a significant part of them.

At the end of this study, considering that the most significant 
deficiency in the occurrence of genital infections in women is 
the lack of education, it is recommended that all health pro-
fessionals, especially the ones working in primary care, should 
develop a training plan to prevent genital infections and apply it 
to women in the regions they work. Hoping our study will cont-
ribute to the literature, we believe that studies on feedback on 
life, behavior, and attitude changes in forwarding planning will 
complement the existing literature.
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Evre IIIC Endometrium Kanserinde Paraaortik Lenf Nodu Metastazı Varlığına Göre Klinik, Cerrahi ve Patolojik
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Distribution of Clinical, Surgical, and Pathological Factors in Stage IIIC Endometrial Cancer Patients with Paraaortic 
Lymph Node Metastasis

OKAN AYTEKIN  1

FATIH ÇELIK  1

YEŞIM ÖZKAYA UÇAR   1

BURAK ERSAK 1

GÜNSU KIMYON CÖMERT  1

BÜLENT ÖZDAL  1

Orcid ID:0000-0002-6430-4607  

Orcid ID: 0000-0002-9523-180X

Orcid ID:0000-0002-1957-4202
Orcid ID:0000-0003-3301-062X

Orcid ID:0000-0003-0178-4196
Orcid ID:0000-0001-9829-688X

ÖZ

Amaç: Bu çalışmada Evre IIIC1 ve evre IIIC2 endometrium kanserinde, hasta 
grupları arasında klinik, cerrahi ve patolojik risk faktörlerinin dağılımını incelemek ve 
farklılığı tanımlamak amaçlanmıştır.

Gereçler ve Yöntem: Kliniğimizde FIGO 2009 kriterlerine göre evre IIIC1-2 endo-
metrium kanseri tanısı alan 115 hasta çalışmaya dâhil edildi. Hastaların demografik, 
klinik, cerrahi ve patolojik özellikleri hasta dosyalarından ve patoloji raporlarından 
retrospektif olarak elde edildi.

Bulgular: Hastaların 39’unda (%33.9) sadece pelvik lenf nodu metastazı, 14’ünde 
(%12.2) sadece paraaortik lenf nodu metastazı, 62’sinde (%53.9) ise hem pelvik 
hem paraaortik lenf nodu metastazı mevcuttu. Otuz dokuz (%33.9) hasta FIGO 
IIIC1, 76 (%66.1) hasta FIGO IIIC2 evredeydi. Evre IIIC2 hasta grubunda evre III-
C1’e göre derin myometrial invazyon ve malign peritoneal sitoloji istatistiksel olarak 
anlamlı yüksekti. Buna karşın yaş, tümör boyutu, çıkarılan lenf nodu sayısı, preo-
peratif CA 125 değeri, FIGO grade derecesi, lenfovasküler alan invazyonu, servikal 
tutulum durumu ve adneksal metastaz durumu ile hastalığın paraaortik bölgeye 
yayılıp yayılmaması arasında anlamlı farklılık gözlenmedi.

Sonuç: Evre IIIC endometrium kanserinde paraaortik lenf nodu metastazı varlığında 
derin myometrial invazyon ve malign peritoneal sitoloji görülme olasılığı artmaktadır.

Anahtar kelimeler: Endometrium kanseri, evre IIIC, paraaortik lenf nodu metastazı

ABSTRACT

Aim: To analyze the distribution of clinical, surgical, and pathological risk variables 
among patient groups in stage IIIC1 and stage IIIC2 endometrium cancer, and to 
identify the differences.

Materials and Method: The study comprised 115 endometrial cancer patients iden-
tified as stage IIIC1-2 in our clinic, according to FIGO 2009 criteria. Patients’ de-
mographic, clinical, surgical, and pathological features were retrospectively extracted 
from patient files and pathology reports.

Results: Thirty-nine (33.9%) patients had only pelvic lymph node metastasis, 
14 (12.2%) patients had only paraaortic lymph node metastasis, and 62 (53.9%) 
patients had both pelvic and paraaortic lymph node metastasis. The stages of 39 
(33.9%) patients were FIGO IIIC1 and 76 (66.1%) were FIGO IIIC2. Deep myometrial 
invasion and malignant peritoneal cytology were statistically higher in stage IIIC2 pa-
tients than in stage IIIC1 patients. However, age, tumor size, number of lymph nodes 
excised, preoperative CA 125 value, FIGO grade, lymphovascular space invasion, 
cervical involvement, and adnexal metastasis did not found to be associated with the 
disease dissemination to the paraaortic area.

Conclusion: Deep myometrial invasion and malignant peritoneal cytology is higher 
in stage IIIC endometrial cancer patients with paraaortic lymph node metastasis.

Keywords: Endometrial cancer, stage IIIC, paraaortic lymph node metastasis
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Endometrium kanseri gelişmiş ülkelerde kadın genital sistemin 
en sık görülen kanseridir (12.9/100.000) (1). Evrelenlendirilme 
1988 yılından beri Uluslararası Jinekoloji ve Obstetri Federas-
yonu (The International Federation of Gynecology and Obstet-
rics; FIGO) kriterlerine göre cerrahi olarak yapılmaktadır. Buna 
göre pelvik ve/veya paraaortik lenf nodu metastazı varlığı evre 
IIIC olarak tanımlanmaktadır. Ancak 2009 yılındaki evreleme 
sisteminde evre IIIC; evre IIIC1 ve evre IIIC2 olarak ikiye ay-
rılmıştır (2, 3). Evre IIIC1 sadece pelvik lenf nodu metastazı 
varlığı olması, evre IIIC2 ise pelvik lenf nodu durumundan ba-
ğımsız olarak paraortik lenf nodu metastazı olması şeklinde 
tanımlanmıştır (3).

Erken evre düşük grade düzeyli endometrium kanserli hasta-
lar iyi prognoza sahiptir ve 5 yıllık sağ kalım oranları %90’nın 
üzerindedir. Lenfadenektominin bu hasta grubunda sağ kalımı 
iyileştirmediği gösterilmiştir (4). Lenfatik metastaz varlığınday-
sa prognoz kötüdür (5). Tanı anında endometrium kanserlerinin 
yaklaşık %15-20’si ileri evrededir (evre III veya IV ) ve ileri evre 
hastalıkta 5 yıllık sağ kalım %40’lara kadar düşmektedir (6, 
7). Doğru cerrahi kararı vermek ve gereksiz lenfadenektomiyi 
önlemek için risk faktörlerini belirlemek ve buna göre lenfade-
nektomiyi cerrahi prosedüre eklemek doğru yaklaşımdır. Tümör 
histolojisi, tümör boyutu, servikal invazyon varlığı, tümör grade 
derecesi ve myometrial  invazyon derinliği endometrium kan-
serli hastalarda lenf nodu diseksiyonu için kullanılan iyi tanım-
lanmış uterin risk faktörleridir (8-10).

Her iki evrede sağ kalım farklılığının yanında metastazı belir-
leyen prognostik faktörlerin dağılımı da farklılık gösterebilmek-
tedir (11). Ancak evre IIIC1 ve evre IIIC2 hastalıkta prognostik 
faktörlerin dağılımı konusunda yeterli bilgi bulunmamaktadır. 
Bu çalışmada amacımız bu iki hasta grubu arasında klinik, cer-
rahi ve patolojik risk faktörlerinin dağılımını incelemek ve fark-
lılığı tanımlamaktır.

Ocak 2008 ile Ocak 2022 arasında kliniğimizde FIGO 2009 
kriterlerine göre evre IIIC1-2 tanısı alan endometrium kanseri 
hastaları çalışmaya dâhil edildi. Tüm hastalara standart olarak 

total histerektomi, bilateral salpingo-oforektomi ve sistematik 
pelvik ve paraortik lenfadenektomi uygulandı. İnkomplet cer-
rahi uygulananlar, tümör tipi non-epitelyal olanlar, neoadjuvant 
kemoterapi alanlar ve evresi IIIC dışı olanlar çalışma dışında 
bırakıldı. Çalışma için Etik Kurul’dan onay alındı (E2-22-2040).

Çalışmaya gerekli şartları sağlayan 115 hasta dahil edildi. Has-
taların yaşı, preoperatif CA 125 değeri (IU/ml), tümör tipi ve 
boyutu, çıkarılan lenf nodu sayısı, metastatik lenf nodu bölge-
si, myometrial invazyon derinliği, lenfovasküler invazyon olup 
olmadığı, servikal ve adneksal yayılımı ve peritoneal sitoloji so-
nucu hasta dosyalarından ve patoloji raporlarından retrospektif 
olarak elde edildi.

Tüm istatistiksel analizler, “Statistical Package for the Social 
Sciences (SPSS) for Windows 22.0” sürümü kullanılarak yapıl-
dı. Tanımlayıcı değerler aritmetik ortalama ± standart sapma, 
medyan ve yüzde olarak ifade edildi. Kategorik değişkenler 
ki-kare testi ile, devamlı değişkenler Anova Table Test ile ana-
liz edildi. P değerinin 0.05 ve altında olması istatistiksel olarak 
anlamlı kabul edildi.

Hastaların median yaşı 60 yıldı (aralık, 42-86 yıl). Median 
preoperatif CA 125 değeri 55.5 IU/ml (aralık, 2-432) ve medi-
an tümör boyutu 45 mm’ydi (aralık, 3-130 mm). Tümör tipi 67 
(%58.3) hastada endometrioid tipti. Total çıkarılan lenf nodu sa-
yısının median değeri 55’ti (aralık, 23-167). Hastaların 39’unda 
(%33.9) sadece pelvik lenf nodu metastazı, 14’ünde (%12.2) 
sadece paraaortik lenf nodu metastazı, 62’sinde (%53.9) ise 
hem pelvik hem paraaortik lenf nodu metastazı mevcuttu. Evre 
39 (%33.9) hastada FIGO IIIC1 ve 76 (%66.1) hasta FIGO III-
C2’ydi. Myometrial  invazyon bir hastada (%0.9) yokken 15’inde 
(%13) serozal invazyon mevcuttu. Ek olarak 18’inde (%15.7) 
peritoneal sitoloji ve 93’ünde (%80.9) lenfovasküler alan invaz-
yonu pozitifti (Tablo 1).

GIRIŞ

GEREÇ VE YÖNTEMLER 

BULGULAR

Tablo 1. Genel özellikler

Özellikler Ortalama±SD Ortanca (Aralık)
Tanı anında yaş 60.4±7.871 60 (42-86)
Tümör boyutu (mm) 44.2±20.896 45 (3-130)
Total çıkarılan lenf nodu sayısı 60.5±25.218 55 (23-167)
Preoperatif CA 125 değeri (IU/ml) 55.5±105.406 18 (2-432)

n %

Tümör tipi

Endometrioid 67 58.3
Seröz 15 13
Berrak hücreli 9 7.8
Müsinöz 1 0.9
Andiferansiye 1 0.9
Mikst tip 22 19.1
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FIGO 2014 Evre 
IIIC1 39 33.9
IIIC2 76 66.1

Metastatik lenf 
nodu bölgesi

Sadece pelvik 39 33.9
Sadece paraaortik 14 12.2
Pelvik ve paraaortik 62 53.9

Myometrial inva-
zyon derinliği

Myometrial invazyon yok 1 0.9
<1/2 28 24.3
≥1/2 1 71 61.7
Serozal invazyon 15 13

Lenfovasküler 
alan invazyonu

Negatif 18 15.7
Pozitif 93 80.9
Rapor edilmemiş 4 3.5

Servikal tutulum
Negatif 77 67
Glandüler 2 1.7
Stromal 36 31.3

Peritoneal sitoloji
Negatif 94 81.7
Pozitif 18 15.7
Rapor edilmemiş 3 2.6

Adneksal yayılım
Negatif 97 84.3
Pozitif 18 15.7

1: Serozal tulum yok

Evre IIIC1’e göre IIIC2’de derin myometrial  invazyon ve malign peritoneal sitoloji istatistiksel olarak anlamlı yüksekti. Evre IIIC2’de 
derin miyometrial invazyon hastaların %82.9’unda gözlenirken bu oran evre IIIC1’de %58.9’du (p=0.017). Malign peritoneal sitoloji 
için bu oranlar sırasıyla %21.3 ve %5.4’tü (p=0.031) (Tablo 2). Buna karşın yaş, tümör boyutu, çıkarılan lenf nodu sayısı, preope-
ratif CA 125 değeri, FIGO grade derecesi, lenfovasküler alan invazyonu, servikal tutulum durumu ve adneksal metastaz durumu 
ile hastalığın paraaortik bölgeye yayılıp yayılmamasına göre anlamlı farklılık göstermemekteydi.

Tablo 2. Paraaortik lenf nodu metastazı varlığına göre klinik, patolojik ve cerrahi faktörlerin dağılımı
Parametre Paraaortik Lenf Nodu Metastazı P 

değeriNegatif Pozitif
Ortalama±SD Ortanca 

(Aralık)

Orta-

lama±SD

Ortanca 

(Aralık)
Yaş (yıl) 59.5±7.563 59 (42-76) 61±8.034 61 (45-86) 0.340
Tümör boyutu (mm) 41.7±28.05 45 (5-120) 59.7±19,06 45 (3-130) 0.654
Toplam çıkarılan lenf nodu sayısı 61.9±28,05 54 (25-167) 59.7±23.796 55 (23-162) 0.358
Preopratif CA125 değeri (IU/ml) 28.8±12.9 26 (17-51) 74±135.742 14 (2-432) 0.335

n % n %

FIGO grade
1 11 35.5 9 20.9

0.2512 11 35.5 23 53.5
3 9 29 11 25.5

Myometrial  in-

vazyon derinliği

Yok 1 2.6 - -
0.017<1/2 15 38.5 13 17.1

≥1/2 1 23 58.9 63 82.9
Lenfovasküler 

alan invazyonu

Negatif 7 19.4 11 14.7
0.523

Pozitif 29 80.6 64 85.3
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Endometrium kanseri FIGO evre IIIC hasta grubunun değerlen-
dirildiği bu çalışmada paraaortik lenf nodu tutulumunda derin 
myometrial  invazyonun ve malign peritoneal sitolojinin anlamlı 
olarak yüksek olduğu görüldü. Ancak diğer klinik, cerrahi ve pa-
tolojik faktörler açısından FIGO evre IIIC1 ve IIIC2 hasta grup-
ları benzerdi.

Endometrium kanserinde sadece evre IIIC hastalığın değerlen-
dirildiği az sayıda çalışma bulunmaktadır. Bizden farklı olarak 
Fujimoto ve ark.’larının (12) 63, Şahin ve ark.’larının (13) ise 
47 evre IIIC endometrium kanseri hastasıyla yaptığı çalışmada, 
evre IIIC1 ve evre IIIC2 hasta grupları arasında klinik, cerrahi 
ve patolojik faktörler açısından anlamlı fark gösterilmemiştir.

Evre IIIC1 ve evre IIIC2 toplam 2359 hastanın incelendiği Sur-
veillance, Epidemiology and End Results (SEER) data çalış-
masında yüksek tümör grade düzeyinin, ekstrauterin yayılımın 
ve metastatik lenf nodu sayısının evre IIIC2 hasta grubunda 
anlamlı olarak fazla olduğu gösterilmiştir (14), fakat derin myo-
metrial  invazyon hakkında bilgi verilmemiştir. Kikuchi ve ark.’la-
rının (15) çalışmasında evre IIIC2 hasta grubunda evre IIIC1 
hasta grubuna göre yüksek grade düzeyli endometrioid tümör 
anlamlı olarak yüksek bulunurken, derin miyometrial invazyon 
ve malign peritoneal sitoloji açısından fark saptanmamıştır.

Malign peritoneal sitoloji önceden endometrium kanserinin 
cerrahi evrelemesinin bir parçası iken FIGO 2009 kriterleri ile 
evrelemeden çıkarılmıştır. Ancak malign peritoneal sitoloji var-
lığında negatif sitolojiye sahip olanlara göre prognozun daha 
kötü olduğu ve bu hasta grubunda sistemik adjuvan tedavinin 
tedaviye eklenmesi gerekliliği gösterilmiştir (16, 17). Sundu-
ğumuz çalışmamızda evre IIIC hastalıkta paraaortik lenf nodu 
metastazı varlığında malign peritoneal sitolojinin sadece pelvik 
lenf nodu metastazı olanlara göre 4 kat daha sık olduğu ve pa-
raaortik metastazı olanların %21’inde malign peritoneal sitoloji 
olduğu gösterildi. 

FIGO evre IIIC1 ve IIIC2 hastalık grubunun değerlendirildiği 
ve iki hasta grubu arasında klinik, cerrahi ve patolojik faktör-
lerin dağılımının incelendiği çalışmalar oldukça sınırlı sayıda-
dır. Çoğunlukla bu çalışmalar onkolojik sonuçları tanımlamaya 
yöneliktir. Bizim çalışmamızda sadece evre IIIC endometrium 
kanseri olgularının değerlendirilmiş olması çalışmanın güçlü 
yanını oluşturmaktadır. Ancak retrospektif yapısı sunulan çalış-
mamızın önemli limitasyonudur. 

Sonuç olarak evre IIIC’de hastalığın paraaortik bölgeye yayıl-
masının yanında prognozu kötüleştirecek diğer faktörlerin var-
lığı artmaktadır. Sunulan çalışmada evre IIIC hasta grubunda 
paraaortik lenf nodu metastazında derin myometrial  invazyon 
ve malign peritoneal sitoloji görülme olasılığının arttığı gösteril-
miştir. Daha geniş hasta serileri ve çok merkezli çalışmalar ile 
bu bulgular desteklenmelidir.

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjo-
mataram I, Jemal A, et al. Global cancer statistics 2020: GLO-
BOCAN estimates of incidence and mortality worldwide for 36 
cancers in 185 countries. CA: a cancer journal for clinicians. 
2021;71(3):209-49.

2. Mittal KR, Schwartz PE, Barwick KW. Architectural 
(FIGO) grading, nuclear grading, and other prognostic indica-
tors in stage I endometrial adenocarcinoma with identification 
of high‐risk and low‐risk groups. Cancer. 1988;61(3):538-45.

3. Amant F, Mirza MR, Koskas M, Creutzberg CL. Can-
cer of the corpus uteri. International Journal of Gynecology & 
Obstetrics. 2018;143:37-50.

4. Kitchener H, Swart A, Qian Q, Amos C, Parmar M. 
Efficacy of systematic pelvic lymphadenectomy in endometrial 
cancer (MRC ASTEC trial): a randomised study. Lancet (Lon-
don, England). 2008;373(9658):125-36.

5. Tock S, Jadoul P, Squifflet J-L, Marbaix E, Baurain J-F, 
Luyckx M. Fertility sparing treatment in patients with early stage 
endometrial cancer, using a combination of surgery and GnRH 
agonist: a monocentric retrospective study and review of the 
literature. Frontiers in medicine. 2018;5:240.

6. Ueda SM, Kapp DS, Cheung MK, Shin JY, Osann K, 
Husain A, et al. Trends in demographic and clinical characteris-
tics in women diagnosed with corpus cancer and their potential 
impact on the increasing number of deaths. American journal of 
obstetrics and gynecology. 2008;198(2):218. e1-. e6.

7. Van Wijk F, Huikeshoven F, Abdulkadir L, Ewing P, 
Burger C. Stage III and IV endometrial cancer: a 20-year re-
view of patients. International Journal of Gynecologic Cancer. 
2006;16(4).

TARTIŞMA SONUÇ

Servikal tutulum
Negatif 25 64.1 52 68.4

0,641
Pozitif 14 35.9 24 31.6

Peritoneal sito-

loji

Negatif 35 94.6 59 78.7
0.031

Pozitif 2 5.4 16 21.3

Adneksal 

metastaz

Negatif 35 89.7 62 81.6
0.254

Pozitif 4 10.3 14 18.4

1: Serozal invazyon dahil

KAYNAKLAR



Jinekoloji - Obstetrik ve Neonatoloji Tıp Dergisi 2023; Volume 20, Sayı 2

1752

8. Creasman WT, Morrow CP, Bundy BN, Homesley HD, 
Graham JE, Heller PB. Surgical pathologic spread patterns 
of endometrial cancer: a Gynecologic Oncology Group study. 
Cancer. 1987;60(S8):2035-41.

9. Turan T, Hizli D, Sarici S, Boran N, Gundogdu B, Kara-
dag B, et al. Is it possible to predict para-aortic lymph node me-
tastasis in endometrial cancer? European Journal of Obstetrics 
& Gynecology and Reproductive Biology. 2011;158(2):274-9.

10. Chi D, Barakat R, Palayekar M, Levine D, Sonoda Y, 
Alektiar K, et al. The incidence of pelvic lymph node metastasis 
by FIGO staging for patients with adequately surgically staged 
endometrial adenocarcinoma of endometrioid histology. Inter-
national Journal of Gynecologic Cancer. 2008;18(2).

11. Todo Y, Kato H, Kaneuchi M, Watari H, Takeda M, 
Sakuragi N. Survival effect of para-aortic lymphadenectomy 
in endometrial cancer (SEPAL study): a retrospective cohort 
analysis. The Lancet. 2010;375(9721):1165-72.

12. Fujimoto T, Nanjyo H, Nakamura A, Yokoyama Y, Ta-
kano T, Shoji T, et al. Para-aortic lymphadenectomy may impro-
ve disease-related survival in patients with multipositive pelvic 
lymph node stage IIIc endometrial cancer. Gynecologic onco-
logy. 2007;107(2):253-9.

13. Şahin H, SARI ME, YALÇIN İ, Özkan NT, Korkmaz V, 
Güngör T, et al. Evre 3C Endometrioid Tip Endometrium Kan-
serlerinin Analizi: Evre IIIC1 ve Evre IIIC2 Arasında Sağ Kalım 
Farkı Var mı? Jinekoloji-Obstetrik ve Neonatoloji Tıp Dergisi. 
2017;14(4):155-9.

14. Garg G, Morris RT, Solomon L, Toy EP, Kruger M, Clary 
K, et al. Evaluating the significance of location of lymph node 
metastasis and extranodal disease in women with stage IIIC 
endometrial cancer. Gynecologic oncology. 2011;123(2):208-
13.

15. Kikuchi A, Yanase T, Sasagawa M, Honma S. The role 
of para-aortic lymphadenectomy in stage IIIC endometrial can-
cer: a single-institute study. Journal of Obstetrics and Gynaeco-
logy. 2017;37(4):510-3.

16. Dong Y, Wang Z, Wang J. Positive peritoneal cytology 
is an independent risk factor in endometrial cancer. Journal of 
Obstetrics and Gynaecology Research. 2020;46(9):1842-50.

17. Garg G, Gao F, Wright JD, Hagemann AR, Mutch 
DG, Powell MA. Positive peritoneal cytology is an independent 
risk-factor in early stage endometrial cancer. Gynecologic on-
cology. 2013;128(1):77-82.



Jinekoloji - Obstetrik ve Neonatoloji Tıp Dergisi 2023; Volume 20, Sayı 2

1753

Disseminated intravascular coagulation in obstetric patients: maternal and fetal results

Obstetrik hastalarda dissemine intravasküler koagulasyon: maternal ve fetal sonuçları

ÖZGÜN CEYLAN  1

ALI TURHAN ÇAĞLAR   2

Orcid ID: 0000-0001-9975-2058
Orcid ID: 0000-0002-7022-3029

ÖZ

Amaç: Çalışmamızda obstetrik nedenlerle dissemine intravasküler koagulasyon 
(DİK) gelişen hastaların, antepartum değerlendirilmesi ile gelişebilecek komplikas-
yonların önceden önlenmesi ve maternal ve fetal morbidite ve mortalitenin azaltılma-
sı yönünde yol gösterici bilgilerin elde edilmesi amaçlanmıştır. 

Gereçler ve Yöntem: Obstetri ve perinatoloji kliniklerine yatan ve DİK gelişen obs-
tetrik hastalar retrospektif olarak incelendi. Hastaların DİK skorlaması International 
Society on Thrombosis and Haemostasis (ISTH) kriterlerine göre yapıldı. Hastaların 
maternal ve fetal sonuçları dökümante edildi.

Bulgular: Verilerin incelendiği 6 yıllık süre içerisinde 108281 doğumda 57 gebe-
de DİK geliştiği tespit edildi ve DİK insidansı %0,052 olarak bulundu. DİK öncülü 
gebelik komplikasyonu kategorileri: plasenta invazyon ve implantasyon anomalileri, 
postpartum kanama (atoni), plasenta dekolmanı, gebeliğin hipertansif hastalığı ve 
diğer olarak bulundu. Maternal morbidite oranı %38.6, maternal mortalite oranı 1 
hastayla %1.75 olarak bulundu. Hastaların %35’ine laparotomi/re-laparotomi ve 
bu hastalardan %21’ne histerektomi yapıldı. Yenidoğan doğum ağırlığı ortalaması 
2341.3 gramdır. Yenidoğan yoğun bakım ihtiyacı %34.5, ölü doğum oranı %25,5’tir. 
Neonatal ölüm oranı %3,6 olarak tespit edilmiştir . 

Sonuç: Doğumda yönetim şemasının anahtar bir rolü vardır çünkü gebeliğin ter-
minasyonu genellikle altta yatan obstetrik bozukluğu ortadan kaldırır. Erken tanı 
ve aktif tedavi protokolleri, mortalite ve morbiditeyi azaltır. Gebelikteki koagulasyon 
kaskadında görülen fizyolojik değişikliklerden dolayı, gebe olmayan erişkinler için 
geliştirilen ISTH DİK skorlaması yerine gebeliğe spesifik bir DİK skorlamasının ge-
liştirilmesi tanı koymayı kolaylaştırabilir.

Anahtar kelimeler: Dik, postpartum kanama, obstetrik bozukluklar, skorlama sis-
temi, kan transfüzyonu

ABSTRACT

Aim: In our study, it was aimed to obtain guiding information to prevent complica-
tions that may develop in advance and to decrease maternal and fetal morbidity 
and mortality by evaluating the antepartum of patients who developed DIC due to 
obstetric reasons. 

Materials and methods: Obstetric patients who were hospitalized in obstetrics and 
perinatology clinics and developed disseminated intravascular coagulation (DIC) 
were retrospectively analyzed. DIC scoring of the patients was made according to 
the International Society on Thrombosis and Haemostasis (ISTH) criteria. Maternal 
and fetal outcomes from the patients were documented.

Results: During the 6-year period in which the data were analyzed, DIC was dete-
cted in 57 pregnants out of 108281 deliveries, and the incidence of DIC was found 
to be 0.052%. The categories of pregnancy complication preceding DIC: placental 
invasion and implantation anomalies, postpartum hemorrhage (atonia), placental 
abruption, hypertensive disease of pregnancy and others were found. Its rate in ma-
ternal morbidity was 38.6% and maternal mortality rate was 1.75% with 1 patient. 
35% of the patients had laparotomy / re-laparotomy and 21% of these patients had 
hysterectomy. The average birth weight of the newborn is 2341.3 grams. Neonatal 
intensive care need is 34.5%, stillbirth rate is 25.5%. Neonatal mortality rate was 
determined as 3.6%. 

Conclusion: The management scheme plays a key role in delivery because termi-
nation of pregnancy often eliminates the underlying obstetric disorder. Early diagno-
sis and active treatment protocols reduce mortality and morbidity. Because of the 
physiological changes seen in the coagulation cascade during pregnancy, using a 
pregnancy-specific DIC score instead of the ISTH DIC score developed for non-preg-
nant adults may facilitate diagnosis.

Keywords Dic, postpartum hemorrhage, obstetric disorder, scoring system, blood 
transfusion
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Disseminated intravascular coagulation (DIC) is an acquired 
hemostasis disorder. It develops due to uncontrollable activati-
on of coagulation, insufficiency of natural anticoagulant mecha-
nisms and out of control of fibrinolysis(1). DIC is not a disease 
on its own, but always develops secondary to an underlying 
disease. It occurs especially after sepsis, infections, malignan-
cy, obstetric complications, trauma, toxic and immunological 
reactions(2). Uncontrolled peripartum hemorrhage, resulting 
in consumption coagulopathy and disseminated intravascular 
coagulation (DIC), is one of the leading causes for maternal 
mortality worldwide(3). Tissue factor secreted from monocytes 
triggers the coagulation system(4). It is known that the placenta 
plays the greatest role in the release of tissue factor into the 
blood in obstetric patients(5). There is no laboratory test that 
alone confirms or excludes the diagnosis of DIC. The Internati-
onal Society on Thrombosis and Haemostasis (ISTH) proposed 
a diagnostic scoring system for DIC in 2001(6). The parameters 
evaluated in this scoring system are platelet count, D-dimer and 
fibrin degradation products, prolongation of prothrombin time 
and fibrinogen. Patients with a high probability of DIC based 
on their ISTH score are categorized as overt DIC and there is a 
good correlation between these patients and the development 
of DIC.

Although DIC due to obstetric causes is rare, its morbidity and 
mortality are quite high(7). It is often associated with adverse 
maternal outcomes, which can result in massive blood transfu-
sion, hysterectomy and even death(8). Obstetric causes associ-
ated with DIC include amniotic fluid embolism, placental abrup-
tion, placenta previa, severe preeclampsia/eclampsia, HELLP 
syndrome, dead fetus, delayed abortion, septicemia, and acute 
fatty liver of pregnancy(9). The prevalence of DIC was found to 
be between 0.03% and 0.35% in obstetric patients(10,11). In 
one study, DIC was found to be the second most common cau-
se of serious maternal morbidity after blood transfusion, with a 
rate of 32 cases per 10,000 births in the United States(12). The 
most important steps in the effective treatment of DIC are early 
diagnosis and treatment of the underlying disease.

In this study, it was aimed to retrospectively examine obstetric 
patients who developed DIC, to predict the complications that 
may develop and to emphasize the key points in the treatment 
for reducing maternal/fetal morbidity and mortality.

In our study, the files of obstetric patients who were admitted 
to the perinatology and obstetrics clinics of Dr Zekai Tahir Bu-
rak Women’s Health Training and Research Hospital, Ankara, 
between 01/01/2010 and 31/12/2015 and who developed dis-
seminated intravascular coagulation (DIC) were retrospectively 
analyzed. The files of 251 patients who were likely to have DIC 
were reviewed, 132 patients were excluded from the study 
due to deficiencies in laboratory values. DIC scoring of the 
patients was performed according to the International Society 
on Thrombosis and Haemostasis (ISTH) criteria. Patients with 
a score of 5 and above in the ISTH scoring were considered 
to be overt DIC. Sixty-two patients with a DIC score of less 
than 5 were excluded from the study, and 57 patients with a 

DIC score of 5 and above were included in the study. Obstetric 
complications leading to DIC were divided into 5 categories: 
hypertensive diseases of pregnancy, postpartum hemorrhages 
(atonia), placental abruption, placental invasion and implantati-
on anomalies, and others.

Demographic data of patients (age, gravida, parity, abortions, 
previous D/C, gestational week, presence of chronic disease), 
hospitalization duration, diagnoses, ultrasonographic measure-
ments, mode of delivery (cesarean section or normal vaginal 
delivery), intraoperative complications, additional surgical met-
hods (bakri balloon, hemostatic sutures, uterine artery ligation, 
hypogastric artery ligation), hysterectomy, laparotomy, preg-
nancy complication categories, laboratory values, transfusions 
(erythrocyte suspension, fresh frozen plasma, whole blood, 
platelet suspension, fibrinogen, albumin), disseminated intra-
vascular coagulation (DIC) score, developing maternal comp-
lications, maternal death and referral rates, infant birth weight, 
1st and 5th minute APGAR scores, and newborn intensive care 
admission need data were obtained.

Statistical Analysis

The conformity of the variables in the study to the normal dist-
ribution was evaluated graphically and using the Shapiro-Wilks 
test. The mean ± standard deviation values were given for the 
age variable, which was determined to have a normal distribu-
tion. IBM SPSS Statistics 21.0 (IBM Corp. Released 2012. IBM 
SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM 
Corp.) and MS-Excel 2007 programs were used for statistical 
analysis and calculations. Statistical significance level was ac-
cepted as p<0.05.

In this study, the files of 119 patients were reviewed, and 57 
patients with an ISTH DIC score of 5 and above and diagnosed 
with overt DIC were included in the study. The mean age of the 
patients was 29.4±6.3 years (min=18.0; max= 41.0). The mean 
hospitalization was 8.8±8.8 days. Hospitalization diagnoses of 
the patients are listed. It was observed that 14 (24.6%) of the 
57 patients included in the study had a diagnosis of placenta 
previa totalis as a hospitalization diagnosis.

Gestational weeks were calculated according to the last mens-
trual period and the median week of gestation was 35.0 (min= 
17.0; max= 40.0), and the median of gravida was 3.0 (min= 1.0; 
max= 12.0). Demographic characteristics and laboratory para-
meters of the patients were analyzed (Table 1). The ISTH DIC 
score parameters were evaluated and the mean platelet value 
was 63175/μL, the mean Inr value was 1.55 INR, the mean 
D-Dimer was 29.6 g/L, and the mean fibrinogen was 102.1 mg/
dL. The mean creatinine of kidney function tests was 0.9 mg/
dL. The creatinine value of 14 patients was found to be higher 
than the reference value of 1.2 mg/dL, and 4 of these patients 
were referred to tertiary care centers with a preliminary diagno-
sis of acute renal failure (ARF). The mean AST of liver function 
tests was 217.5 U/L. The AST value of 25 patients was found 
to be higher than the reference value of 35 U/L. The mean LDH 
value was 1249.2 U/L (Table 1).
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Table 1. Demographic characteristics and laboratory parameters

The median DIC score was 6.0 (min= 5; max=8). There were 23 (40.4%) patients with DIC score of 5 and 5 (8.8%) patients with 8. 
According to the analysis of pregnancy complication categories; placental invasion and implantation abnormalities in 15 patients 
(26.3%), postpartum hemorrhage (atony) in 13 patients (22.8%), placental abruption in 11 patients (19.3%), hypertensive disease 
of pregnancy in 11 patients (19.3%) and 7 patients (12.3%) were in the other category (Table 2). In the other category, there were 
2 uterine ruptures and 1 each episiotomy site hematoma, HELLP syndrome, hemolytic anemia, sepsis and idiopathic DIC. While 
47 (83.9%) of the patients delivered by cesarean section, 9 (16.1%) patients had normal vaginal delivery. Laparotomy was perfor-
med in 20 (35%) of the patients who developed postpartum hemorrhage, and hysterectomy was performed in 12 of these patients 
whose bleeding could not be stopped. The uterine bleeding of the other 8 patients was controlled with hypogastric artery ligation, 
B-Lynch suture or application of Bakri balloon.

Table 2. DIC causes and maternal outcomes

Red blood cell suspension (RBCs), fresh frozen plasma (FFP) and fibrinogen were mostly used in blood and blood products 
transfusion. The median number of units of 51 patients who received RBCs was 6.0 units (min=1; max=18.0), the median amount 
of 53 patients who received fibrinogen was 2.0 grams (min= 1.0; max= 5.0), the median unit of 55 patients who received FFP was 
5.0 (min= 1; max= 15.0) units. In addition, there were 30 patients who received platelets (min=1; max=9), 33 patients who recei-
ved whole blood (min=1; max= 9), and 2 patients who received cryoprecipitate (min= 10; max= 11). The number of patients who 
received massive blood transfusion (≥10 U RBCs in 24 hours) was 11 (Table 2). There was 1 patient who was not transfused, and 

n median (min; max) mean±SD
Gestational week 55 35.0 (17.0; 40.0) 33.5±5.1
Gravidity 57 3.0 (1.0; 12.0) 2.9±1.9
Minimum Hemoglobin 57 6.0 (3.1; 13.2) 6.5±2.1
Total Hemoglobin loss 56 5.0 (0.0; 9.9) 5.0±2.3
Minimum thrombocyte 57 57000.0 (24000.0; 258000.0) 63175.4±34063.6
INR 57 1.52 (0.87; 4.84) 1.55±0.53
D-dimer 57 34.4 (2.1; 87.0) 29.6±17.7
Fibrinogen 57 81.0 (23.0; 506.0) 102.1±77.8
LDH 56 825.0 (318.0; 5479.0) 1249.2±1242.7
Creatin 57 0.6 (0.2; 4.1) 0.9±0.8
AST 57 25.0 (10.0; 3351.0) 217.5±553.3

Causes

number

Hypertensive 
Disease of 
Pregnancy

(11)

Postpartum 
Hemorrhage 
(atony)

(13)

Placental 
abruption

(11)

Placental invasi-
on and implan-
tation abnor-
malities

(15)

Other

(7)

Total

(57)-(%)

Case, % 19.3 22.8 19.3 26.3 12.3  100
Type of delivery
          Vaginal 
delivery

1           5 0 0 3   9 - 16.1

       Cesarean    
delivery

10 8 10 15 4 47 - 83.9

Massive  trans-
fusion

1 3 0 7 0 11 - 19.2

Hysterectomy 0 8 0 4 0 12 - 21
Complication 9 4 4 2 3 22 - 38.6
Refer 5 1 2 1 1 10 - 17.5
Maternal death         0 0 0 0 1   1 - 1.75 
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the patient’s ISTH DIC score was 5.There were 22 (38.6%) patients with maternal complications. These complications are: HELLP 
syndrome, ARF, pleural effusion, retinopathy, hemolytic uremic syndrome (HUS), acute respiratory distress syndrome (ARDS), 
pulmonary thromboembolism, hepatorenal syndrome, hemolytic anemia and thrombophlebitis (more than one complication can 
be found in a patient). The mean DIC score of the patients who developed complications was 6.3 (there were 7 patients with DIC 
score of 5; 5 patients with 6; 6 patients with 7; and 4 patients with 8). There was 1 patient with a DIC score of 8 and no compli-
cation, and 1 of the patients with a DIC score of 8 died. Maternal mortality rate was 1.75%. Ten (17.5%) patients who developed 
complications were referred to a tertiary center and none of these patients died.

Pregnancy complication categories leading to DIC and neonatal outcomes were compared. Neonatal outcomes of pregnant wo-
men with abruptio placentae showed that 7 out of 9 (77.7%) newborns were stillborn, and 1 out of 2 live-borns died in the neonatal 
period. Due to the high rate of cesarean section performed in the early weeks of pregnancy in patients diagnosed with hyperten-
sive disease of pregnancy, the birth weights of the newborns in this group were found to be lower than the other groups (mean 
week of birth=31.6; min=25; max39). The mean newborn birth weight was 2341.3±1043.3 grams (median= 2455.0; min= 380.0; 
max= 4650). The birth weight of newborns were evaluated and 13 (24.1%) had a very low birth weight, 13 (24.1%) had a low birth 
weight and 28 (50.9%) had normal birth weight and there was a 1 (1.8%) non viable fetus (Table 3).  Nineteen of these newborns 
were transferred to newborn intensive care unit (NICU), 13 newborns’ Apgar scores were less than 7 at 5 minutes. Apgar score 
information at the 5 minute of 16 newborns could not be reached. The live birth rate was 74.5% (41/55), stillbirth rate was 25.5% 
(14/55) and the neonatal mortality was 4.8% (2/41).

Table 3. Neonatal outcomes

n (%) n (%)
Neonatal outcome

(n= 55)
Admission to the NICU (n= 19)

Live 41 (74.5) No 36 (65.5)
  Stillbirth 14 (25.5) Yes 19 (34.5)
Weight grup (n= 54) Apgar score at 5 minutes (n= 41)

Very low birth weight (500 – 
1499)

13 (24.1) ≤ 7 13 (31.7)

Low birth weight (1500 – 
2499)

13 (24.1) > 7 28 (68.3)

Normal birth weight (≥ 2500) 28 (50.9)
Non-viable 1 (1.8)

Between 2010 and 2015, 229 patients (0.21%) were diagnosed 
with placental abruption with ICD 10 code “O45” out of 108281 
deliveries in our hospital. DIC occurred in 11 of these patients 
and the incidence of DIC in placental abruption was found to 
be 4.8%. In 108281 deliveries that occurred during this 6-year 
period, a total of 57 patients were found to have overt DIC, and 
the calculated incidence of DIC for the six-year study was found 
to be 0.052%.

In this study, we retrospectively analyzed the maternal and fetal 
outcomes of 57 patients who developed DIC due to obstetric 
reasons. Since the total number of births in our hospital during 
this 6-year period was 108281, we found the incidence of DIC in 
our hospital as 0.052% (57/108281), and this value was similar 
to other rates in the literature(10,12). Since there is no specific 
method to diagnose DIC, we tried to gain objectivity in the diag-
nosis by using the DIC scoring system recommended by ISTH. 
The ISTH scoring system was originally designed for non-preg-
nant patients and its use in pregnancy is still controversial due 
to the physiological changes seen in the coagulation cascade 

during pregnancy. It is known that fibrinogen increases throu-
ghout pregnancy, especially in the third trimester(13). It has 
been suggested that serum fibrinogen may not be as important 
as other laboratory parameters in the diagnosis of DIC because 
only 5% of patients showed a decrease in serum fibrinogen in 
the validation study of the ISTH scoring system(14). However, 
this system has good predictive value for the diagnosis of DIC 
and the identification of critically ill patients. This score can be 
used not only for diagnostic purposes but also prognostically, 
therefore it is important to use a DIC score in the diagnosis 
of patients with DIC(11). Erez et al developed a modified DIC 
score in pregnancy using only three components of the ISTH 
DIC score (platelet count, fibrinogen concentrations, and PT 
difference), suggesting that physiological hemostatic changes 
in pregnancy limit the applicability of this scoring system(11). 
They stated that this scoring system had 88% sensitivity and 
96% specificity when the cutoff value was ≥26. When we de-
signed our study, we did not use the modified DIC scoring su-
ggested by Erez et al., as the ISTH scoring system is more 
widely used.

In our study, obstetric precursors causing DIC were placental in-
vasion and implantation anomalies (26.3%), postpartum atony 
bleeding (22.8%), placental abruption (19.3%), hypertensive 

DISCUSSION
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CONCLUSION
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the mother and neonate(15). Uncontrolled postpartum bleeding 
from placenta previa can lead to overt DIC in patients and can 
result in blood transfusion, hysterectomy, admission to the ICU, 
and even death(16). Considering the hospitalization diagnoses 
of the patients who developed DIC in our study, the diagnosis 
of placenta previa totalis was prominent in 14 (24.6%) patients. 
All of the 15 pregnant women in our study with placental inva-
sion and implantation anomaly delivered by cesarean section. 
All of these patients underwent blood transfusion due to acute 
postpartum hemorrhage (min=6 ES, max=18 ES), 7 of them 
underwent massive transfusion, and 4 of them underwent hys-
terectomy due to unceasing uterine bleeding, and no patient 
died. Similarly, in a study by Goksever et al., it was seen that 
35% of 279 patients with overt DIC received more than 4 units 
of blood transfusion(17). As seen in our study, due to the risk of 
postpartum hemorrhage, in order to stabilize blood loss during 
delivery and reduce morbidity and mortality rates, deliveries 
must be planned electively in the presence of an experienced 
team and adequate blood preparation must be done before the 
operation. Since DIC occurs with uncontrollable activation of 
coagulation and insufficiency of anticoagulant mechanisms, 
supportive treatment and blood transfusion to these patients 
are of critical importance. Early recognition of patients with DIC 
and initiation of treatment are very important. In DIC secondary 
to obstetric causes, the diagnosis may sometimes be delayed 
because pregnancy itself predisposes to coagulation. Labora-
tory tests should be repeated every 30 minutes and transfusion 
should be started with a minimum of 6 U Erythrocyte, 6 U FFP 
and 4-6 U Platelet suspension in pregnant women with severe 
bleeding. Massive transfusion protocols generally recommend 
1/1/1 red blood cell/FTP/platelet transfusion(18). The goal in 
massive obstetric hemorrhage is to keep the hemoglobin con-
centration above 10 g/dL because pregnant women who deve-
lop DIC continue to lose blood and this blood loss reaches its 
maximum at the time of delivery.

When maternal complications were evaluated, we found that 
the most frequently affected organ associated with obstetric 
DIC was the kidney. Elevated creatinine levels were detected 
in 14 patients (higher than the reference value of 1.2), and ARF 
developed in 4 (7%) patients and were referred to multidiscipli-
nary centers. In a study by Zhao et al, ARF (16.5%) was stated 
as the most common type of organ failure(19). The overall ARF 
rate in our study (7%, 4/57) was lower than in other studies 
(24.1% to 61%) in developing countries(20,21). Although DIC is 
not directly related to morphological changes in the kidney, it is 
thought that DIC potentially triggers ARF by stimulating cytoki-
ne release from the endothelium, which is one of the important 
mechanisms of kidney damage(22). 

We observed that the worst results among newborn outcomes 
were in the ablatio placenta group. In 9 patients, 7 of the new-
borns resulted in stillbirth, 2 of them resulted in live birth, while 1 
of the live-borns died in the early neonatal period. While placen-
tal abruption alone can cause severe bleeding that threatens 
maternal and fetal life, additional DIC in these patients compli-
cates the situation. In these patients, termination of pregnancy 
as soon as possible and initiation of blood transfusion reduces 
maternal morbidity and mortality. In hypertensive diseases of 
pregnancy, emergency cesarean section rates are high in the 

early weeks due to preeclampsia or eclampsia. Since these 
patients are classified in the risk group for postpartum blee-
ding(23), it is important to keep the amount of intraoperative 
bleeding to a minimum. In cases of acute bleeding, the neces-
sary blood and blood products should be transfused immedia-
tely before the coagulation factors in the serum are depleted.

DIC secondary to obstetric complications is a life-threatening 
condition(7). As we mentioned in our study, identification of the 
antecedent causes, early diagnosis and active treatment pro-
tocols are of critical importance in reducing maternal and fetal 
morbidity and mortality rates. The most important point in the 
treatment of DIC is the rapid elimination of the underlying dise-
ase, because delayed treatment is often associated with a poor 
prognosis. Delivery also plays a key role in the management 
scheme because termination of pregnancy usually eliminates 
the underlying obstetrical disorder. 

Since obstetric patients who develop DIC usually have severe 
peripartum hemorrhage, transfusion of blood and blood produ-
cts to these patients is very important in the treatment. If the 
hospital where the patient is located does not have sufficient 
blood bank reserves, if the team that can do this is inexperien-
ced when surgical intervention is required, or if there is no ne-
onatal intensive care unit, the patient should be referred to a 
multidisciplinary center quickly.

Although the ISTH DIC scoring system gives good results in 
non-pregnant patients, physiological changes in the coagulati-
on cascade during pregnancy may delay the diagnosis. Althou-
gh modified DIC scoring for pregnant women has been develo-
ped in some studies, there is still a need for an internationally 
accepted pregnancy-specific DIC scoring.
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COVID-19 Pozitif Gebelerin Hastaneye İlk Başvurularındaki Demografik, Klinik ve Laboratuvar Verilerinin 
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Evaluation of Demographic, Clinic and Laboratory data of COVID-19 (+) Pregnants in their First Admission to Hospital
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ÖZ

Amaç: Acil Servise başvuran gebelerin demografik, klinik ve laboratuvar verilerini 
değerlendirerek, gebeliğin farklı trimesterlerinde COVİD-19 hastalığının klinik seyrini 
araştırmak.

Gereç ve Yöntemler: Olgular semptomlara ve oksijen saturasyon (Sat O2) değeri-
ne göre asemptomatik, hafif semptomatik ve şiddetli hastalık olarak 3 grupta ince-
lendi. Laboratuvar testlerinde lenfopeni, yüksek CRP, ferritin ve D-dimer seviyeleri 
kötü prognostik faktörler olarak kabul edildi.

Bulgular: COVİD-19’lu 678 gebenin 118’i (%17.4) birinci trimesterde, 261’i (%38.5) 
ikinci trimesterde ve 299’u (%44.1) üçüncü trimesterdeydi. 120’si sadece CO-
VİD-19 enfeksiyonuna bağlı olmak üzere toplam 257 (%37,9) COVİD-19 (+) gebe 
hastaneye yatırıldı. Olguların 57’sinde (%8.4) ağır hastalık saptandı, bunların 29’u 
(%50.9) 2. trimesterde, 26’sı (%45.6) 3. trimesterdeydi. Ağır hastalık insidansı ge-
beliğin sonraki haftalarında ilk trimestere göre anlamlı derecede yüksekti (p=0.004). 
Kötü prognostik laboratuvar kriterlerinin trimesterlere göre dağılımı incelendiğinde, 
COVİD-19’lu gebelerin %22,9’u ilk trimesterde en az 1 kötü prognostik laboratuvar 
kriterine sahipken, bu oran ikinci ve üçüncü trimesterlerde sırasıyla %41,7 ve %63 
idi (p<0.001).

Sonuç: Bu çalışmada, COVİD-19 pozitif gebelerde hastalığın seyrinin gebeliğin ileri 
haftalarında ilk trimestere göre daha şiddetli olduğunu gözlemledik.

Anahtar Kelimeler: COVİD-19, gebelik, trimester

ABSTRACT

Aim: To investigate the clinical course of COVID-19 in different trimesters of preg-
nancy by evaluating the demographic, clinical and laboratory data of pregnant wo-
men who applied to the Emergency Service.

Materials and method: Cases were examined in 3 groups as asymptomatic, mild 
symptomatic and severe disease according to symptoms and oxygen saturation (Sat 
O2). High levels of CRP, ferritin, D-dimer and lymphopenia in blood tests were consi-
dered as poor prognostic factors.

Results: Of 678 pregnant women with COVİD-19, 118 (17.4%) were in the first tri-
mester, 261 (38.5%) were in the second trimester and 299 (44.1%) were in the third 
trimester. A total of 257 (37.9%) COVID-19 (+) pregnant women were hospitalized 
and 120 of them were due to COVID-19 infection without any obstetric indications. 
Severe disease was detected in 57 (8.4%) of the cases; 29 of them (50.9%) in the 
2nd trimester and 26 (45.6%) in the 3rd trimester. The incidence of severe disease 
was significantly higher in the later weeks of pregnancy compa-red to the first tri-
mester (p=0.004). When the distribution of the poor prognostic laboratory crite-ria 
according to trimesters was examined, 22.9% of pregnant women with COVID-19 
had at least one poor prognostic laboratory criterion in the first trimester, while this 
rate was 41.7% and 63.9% in the second and third trimesters, respectively (p<0.001).

Conclusion: In this study, we observed that the course of the disease in COVID-19 
positive pregnant women was more severe in the later weeks of pregnancy compa-
red to the first trimester.

Key Words: COVID-19, pregnancy, trimester
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The pandemic caused by the severe acute respiratory syndro-
me coronavirus 2 (SARS-CoV-2) has led to an unprecedented 
global health crisis. While many infected people are asympto-
matic or have mild symptoms, some develop serious disease 
that can lead to pneumonia, acute respiratory distress syndro-
me, multisystemic dysfunction, and death. The virus appears 
to be more dangerous in some high-risk individuals, especially 
the elderly or those affected by multiple diseases (1). Pregnant 
women are a particularly vulnerable group to critical illnesses 
related to COVID-19 due to immunologic, physiological, and 
anatomical changes during pregnancy (2). Since the onset of 
the pandemic, many systematic reviews and large observati-
onal cohorts have reported a higher risk of severe disease in 
pregnant women (3). In addition, it was observed that the risk 
of serious illness and need for intensive care unit were highest 
in pregnant women in the third trimester (4).

 In this study, we aimed to compare the clinical course 
of COVID-19 in the first, second, and third trimesters of preg-
nancy by evaluating the data of  infected pregnant women who 
applied to the emergency department of one of the main natio-
nal pandemic centers.

This cross-sectional survey study was conducted on 678 preg-
nant women who were diagnosed with COVID-19 by RT-PCR 
analysis between October 1, 2020 and May 1, 2021 in Ankara 
City Hospital. Demographic features, clinical signs and labora-
tory test results were obtained from hospital records. The study 
protocol was approved by both the Institutional Ethics Commit-
tee (E2-21-581) and the Turkish Ministry of Health.

Vital signs were checked (heart rate, rhythm, respiratory rate, 
blood pressure, body temperature and Sat O2) and obstet-
ric evaluation was performed after taking the history of each 
patient. Then thorough physical examination was done by an 
infectious disease specialist. Basic laboratory tests including 
complete blood count, C-reactive protein (CRP), procalcitonin, 
clinical biochemistry parameters, cardiac enzymes, coagulation 
parameters, fibrinogen, D-dimer, ferritin were carried out. Chest 
X-ray and chest CT examination were not performed on any of 
the pregnant women.

 Cases were divided into 3 groups as asymptomatic, 
mild symptomatic (uncomplicated) and severe disease accor-
ding to the definitions in the national COVID-19 guideline (ht-
tps://covid19bilgi.saglik.gov.tr/depo/rehberler/COVID-19_Reh-
beri.pdf?type=file) (Table 1).

Table 1: Definitions of COVID-19 disease severity according to 
the national COVID-19 guide

As defined in the national COVID-19 guide, poor prognostic 
factors in blood tests (lymphocyte count<800 mg/ml, ferri-
tin>500ng/ml, D-Dimer>1700ng/ml, CRP greater than 10 times 
the upper limit of normal value) are indicative of severe disea-
se. In this study, we investigated the correlation between poor 
prognostic factors and disease severity.

Statistical analysis

Statistical analyses were performed by using SPSS (version 
21.0; IBM Corporation, NY, USA). Descriptive data were exp-
ressed as number (n) and percentage (%), mean ±SD, median 
(minimum - maximum). Chi-square test was used for intergroup 
comparisons of categorical data. p-values ≤.0.05 were consi-
dered statistically significant.

In total, 257 (37.9%) of 678 COVID-19 (+) pregnant women 
were hospitalized; 137 for obstetric reasons, and 120 only for 
COVID-19 infection. Despite being asymptomatic, 28 were hos-
pitalized because of mutant virus detection, 24 with poor labo-
ratory prognostic factors and 11 for social reasons. The number 
of patients with severe disease at admission was 57.

The number of asymptomatic pregnant women was 284 
(41.9%). At least one symptom was present in 394 (58.1%) 
cases (Table 2). Oxygen saturation (SatO2) in room air was 
found to be below 90% in 10 (1.5%) and between 90-93% in 47 
(6.9%) pregnant women. In 91.6% of cases, SatO2 was ≥94%.

Severe disease was present in 57 (8.4%) cases; 29 (50.9%) 
of them were in the 2nd trimester and 26 (45.6%) were in the 
3rd trimester. It was observed that the rate of severe disease 
was statistically significantly higher in the advanced weeks of 
gestation than in the first trimester (p=0.004).

Table 2: Symptoms of COVID-19 positive pregnant patients

In laboratory findings lymphocyte count was <800 mg/dl in 123 
patients, D-Dimer level was>1700 ng/ml in 205 patients, ferritin 
level was>500 ng/ml in 35 patients, CRP value more than 10 
times the upper limit in 76 patients.

 

MATERIAL AND METHODS

RESULTS

INTRODUCTION

Mild symptomatic 
(=uncomplicated)

Fever and/or muscle/joint pain and/or cough and/or sore throat 
are present,
BUT
No respiratory distress (no dyspnea, respiratory rate <24/min 
and SatO2 >93% in room air)

 Severe Disease

Fever and/or muscle/joint pain and/or cough and/or sore throat 
are present
AND
Respiratory distress present (dyspnea or air hunger and/or 
respiratory rate >24/min and/or SatO2 <93%

Symptoms
 Cough  n=172 (25.4%)
 Dyspnea  n=94 (13.9%)
 Myalgia/artralgia  n=64 (9.4%)
 Taste/smell loss  n=60 (8.8%)
 Headache  n=59 (8.7%)
 Fever (>38)  n=54 (8.0%)
 Fatigue  n =50 (7.4%)
 Sore throat  n =43 (6.3%)
 Flu like symptoms  n =21 (3.1%)
 Low back/back pain  n =13 (1.9%)
 Diarrhea  n =12 (1.8%)
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DISCUSSION

At least one poor prognostic criterion was found in 48.2% 
(n=327) of cases. When the distribution of the presence of poor 
prognostic laboratory criteria according to trimesters was exa-
mined, 22.9% of the patients with COVID-19 had at least one 
poor prognostic laboratory criterion in the first trimester, while 
this rate was 41.7% and 63.9% in the second and third trimes-
ters, respectively (p<0.001) (Table 3).

Table 3: Presence of poor prognostic factors in laboratory tests 
in pregnant women with COVID-19 (+) according to their ges-
tational age

Among 12 critically ill pregnant women who required admission 
to the intensive care during hospitalization, only 1 was in 1st 
trimester, 5 were in 2nd trimester and 6 were in 3rd trimester. 
Six patients were intubated in intensive care unit (ICU); one pa-
tient was in first trimester, one patient was in second trimester 
and four patients were in third trimester. Maternal mortality was 
observed in 4 (0.59%) cases. As shown in Table 3, we observed 
that in the 2nd and 3rd trimesters, especially in the 3rd trimes-
ter, the severity of the disease and the possibility of having poor 
prognostic laboratory findings were significantly higher than the 
first trimester.

Pregnant women are more susceptible to develop severe illness 
after respiratory viral infection due to physiological changes of 
the immune and cardiopulmonary systems during pregnancy 
(5). During the 2009 pandemic outbreak, 5% of all Influenza A 
subtype H1N1-related deaths belonged to pregnant women (8). 
Also both SARS-CoV and MERS-CoV have been associated 
with higher case fatality rates and more severe complications 
during pregnancy (6, 7). Compared with SARS and MERS, 
COVID-19 appears to be less lethal and most of the pregnant 
women with COVID-19 in literature were asymptomatic or only 
had mild symptoms (7). However, as noted in many reports, 
special attention should be paid to this vulnerable group, as 
pregnant women are at higher risk of hospitalization and ad-
mission to the ICU compared to non-pregnant women (8, 9).

In the vast majority of cases, the course of COVID-19 during 
pregnancy had been reported as asymptomatic (10). The sy-
mptomatology was similar with other populations and also no 

specific pregnancy-related COVID-19 symptoms were known 
(11). In our study 284 (41.9%) of cases were asymptomatic 
and 394 (58.1%) cases were symptomatic. We observed mild 
symptoms in 337 (49.7%) symptomatic patients and respira-
tory distress in 57 (8.4%) patients. Among severely symptoma-
tic women, 12 (1.76%) were critical and admitted to ICU. Six 
(0.73%) patients required invasive mechanical ventilation and 
maternal mortality was 4 (%0.58).

The observed rates of disease severity and mortality is in line 
with recent analyses in literature. Delahoy et al. reported that 
54.5% of 598 pregnant women with COVID-19 were asymp-
tomatic and 45% symptomatic at admission. Of these, 7.3% 
required an ICU, 3.8% were intubated and 0.33% died (12). 
According to the findings of a recent systematic review, 6 % 
of 367 pregnant patients developed severe pneumonia, 2.8% 
required mechanical ventilation and maternal mortality was 
0.54% (13). It was reported in another study that 14 of 43 (32.6 
%) COVID-19 (+) pregnant women had no symptom at the time 
of admission to hospital. Of 29 (67.4%) symptomatic patients, 
86% were mild, 9.3% were severe and 4.7% were critical (14). 
Similar results were found in our study, with 85.6% mild, 11.4% 
severe and 3% critical of 394 (58.1%) symptomatic patients.

 Mullins et al. evaluated the outcomes of 4,005 preg-
nant women with SARS-CoV-2 infection using data from the 
2020 UK PAN-COVID study and the US AAP-SONPM National 
Perinatal COVID-19 registries and reported the maternal mor-
tality rate of 0.2–0.5% (15).

 Studies during the COVID-19 pandemic have shown 
that the vast majority of cases occur in the third trimester of 
pregnancy (16-19). Also in this study, 18.6% (n=126) of  CO-
VID-19 (+) pregnant women were in the 1st trimester, 36.4% 
(n=247) were in the 2nd trimester and 45.0% (n=305) were in 
the 3rd trimester.

 Of 57 cases with severe disease, 29 (50.9%) were 
in the 2nd trimester and 26 (45.6%) were in the 3rd trimester. 
When the severity of the disease was examined according to 
trimesters, it was observed that the rate of severe disease was 
higher in the advanced weeks of gestation than in the first tri-
mester (p=0.004). This finding is in line with previous studies on 
pregnant women with COVID-19 (4, 20, 21).

 When we analyzed the literature on the immunology 
of SARS-CoV-2 infection, pregnant women had lymphopenia, 
elevated C-reactive protein and D-dimer levels and an altered 
immune response that predisposed them to severe or critical 
COVID-19 (22, 23). In this study these laboratory findings are 
accepted as poor prognostic factors according to the guidance 
of the National COVID-19 guideline.

 At least one poor prognostic criterion was found in 
327 (48.2%) cases. When the distribution of the presence of 
poor prognostic laboratory criteria according to trimesters was 
examined, 22.9% of the patients had at least one poor prognos-
tic laboratory criterion in the first trimester, while this rate was 
41.7% and 63.9% in the second and third trimesters, respecti-
vely (p<0.001).

 Due to the significant physiological changes that occur 
in the respiratory system and altered cell mediated immunity 
during pregnancy, susceptibility to respiratory pathogens and 
the risk of complications of respiratory tract infectious increa-

 I.Trimester
(n=118) 
%17.4

II.Trimester
 (n=261)    
%38.5

III.Trimester
(n=299) 
%44.1

        p

    Asymptomatic ( n=284)  52 (25.5%)  53 (26%)  179 (48.5%)  

    Mild symptomatic (n=337)  64 (19%) 179 (53.1%)  94 (27.9%)  

    Severe illness (n=57)  2 (3,5%)  29 (50.9%)  26 (45.6%)  

    Rate of severe illness  1,6%  11.1%  8.7%  (p=0.004).
    Rate of the patients had at least 
one poor prognostic laboratory 
finding  (n=327)

22.9%  
(27/118)

41.7%  
(109/261)

63.9%  
(191/305)

 (p<0.001)

    Intensive Care Unit (n=12)  1   5  6  

    Mechanical Ventilation (n=6)  1  1  4  

    Mortality  (n=4)   1  1  2
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CONCLUSION
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ÖZ

Amaç: Hipoksik iskemik ensefalopati (HİE); anormal bilinç durumu, nöbetler, çoklu 
organ yetmezliği ile seyredebilen klinik bir durumdur. Bu retrospektif çalışma ile te-
rapötik hipotermi (TH) uygulanan HİE tanılı yenidoğanların kord kan gazı pH değeri 
ve kardiyak belirteçleri ile difüzyon Manyetik rezonans görüntüleme (MRG), nörolojik 
muayeneleri ve gelişimsel sonuçlarının değerlendirilmesi amaçlanmıştır.

Gereç- Yöntem: Ocak 2015- Ocak 2021 tarihleri arasında Hacettepe Üniversitesi 
İhsan Doğramacı Çocuk Hastanesi Yenidoğan Yoğun Bakım Ünitesi’ne yatırılarak 
HİE evre 2-3 tanısı ile TH tedavisi almış ve poliklinik izlemine gelen hastalar çalış-
maya dahil edildi. Umblikal kord kan gazı pH, Troponin-I, CK-MB değerleri, diffüzyon 
MRG bulguları ile Bayley Bebekler ve Küçük Çocuklar için Gelişimi Değerlendirme 
Ölçeği-III (BSID-III) sonuçları karşılaştırıldı.

Bulgular: Çalışmaya alınan 17 hastanın ortalama gebelik haftası 39 hafta (37-41), 
doğum ağırlıkları ortalama 3360 ± 325 g, 13’ü (%59) erkekti. Hastaların aEEG/EEG 
izleminde 10 (%59)’unda nöbet tespit edilmedi. Kordon kan gazı pH değeri ortancası 
ile anormal difüzyon MRG sonuçları arasında istatistiksel olarak fark saptanmadı. 
BSID-III skorları ile kord kan gazı pH değerinin ortancası arasında; kalp belirteçleri 
ile difüzyon MRG ve BSID-III sonuçları arasında istatistiksel fark saptanmadı. 

Sonuç: Hipoksik iskemik ensefalopati olan bebeklerde TH endikasyonu için kulla-
nılan  kord kan gazı değerleri uzun dönem nörolojik-gelişimsel prognozun öngörül-
mesinde yeterli değildir. Hasta sayısı arttırıldığı takdirde bu hastalarda kalp kasının 
hipoksiden etkilendiğini gösteren kardiyak enzimlerdeki artış, uzun dönem izlemde 
bebeğin karşılaşabileceği nörolojik-gelişimsel sorunları öngörmede yararlı olabile-
cektir.

Anahtar kelimeler: Hipoksik iskemik ensefalopati, terapötik hipotermi, kardiyak be-
lirteçler, nörogelişimsel izlem

ABSTRACT

Aim: Hypoxic ischemic encephalopathy (HIE); It is a clinical condition that can prog-
ress with abnormal consciousness, seizures, and multi-organ failure. In this retros-
pective study, it was aimed to evaluate the cord blood gas pH value and cardiac 
markers, as well as diffusion magnetic resonance imaging (MRI), neurological exami-
nations and developmental results of newborns diagnosed with HIE who underwent 
therapeutic hypothermia (TH). 

Materıals-Methods: Patients who were hospitalized in the Neonatal Intensive Care 
Unit of Hacettepe University İhsan Doğramacı Children’s Hospital between January 
2015 and January 2021 and received TH treatment with the diagnosis of HIE stage 
2-3 and were followed up in the outpatient clinic were included in the study. Umbilical 
cord blood gas pH, Troponin-I, CK-MB values, diffusion MRI findings and Bayley De-
velopmental Assessment Scale for Infants and Young Children-III (BSID-III) results 
were compared.

Results: Mean gestational week of 17 patients included in the study was 39 we-
eks (37-41), mean birth weight was 3360 ± 325 g, 13 (59%) were male. Seizures 
were not detected in 10 (59%) of the patients in aEEG/EEG follow-up. There was 
no statistical difference between the median cord blood gas pH value and abnormal 
diffusion MRI results. Between the BSID-III scores and the median of the cord blood 
gas pH; There was no statistical difference between heart markers and diffusion MRI 
and BSID-III results.

Conclusıon: Cord blood gas values used for TH indication in infants with hypoxic 
ischemic encephalopathy are not sufficient to predict long-term neurodevelopmental 
prognosis. If the number of patients is increased, we can say that cardiac enzymes, 
which show that the heart muscle is affected by hypoxia in these patients, may be 
useful in predicting the neurological-developmental problems that the baby may pre-
sence in long-term follow-up.

Keywords: Hypoxic ischemic encephalopathy, therapeutic hypothermia, cardiac 
markers, neurodevelopmental follow-up
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Hipoksik iskemik ensefalopati (HİE); anormal bilinç durumu, nö-
betler ile seyredebilen ve sıklıkla solunum güçlüğü, tonus de-
ğişiklikleri ve refleks kaybının eşlik ettiği, bazen de multiorgan 
yetmezliği gelişebilen klinik bir durumdur. (1) Dünyada 1000 
canlı doğumda 1,5 sıklığında gözlenirken, Türkiye’deki HİE sık-
lığı 2008 yılında yapılan bir araştırmaya göre binde 2,6 olarak 
tespit edilmiştir. (2,3) Ayrıca, HİE’nin dünya çapındaki bebek 
ölümlerinin %23’ünden sorumlu olduğu bildirilmiştir. (4)  

Klinik ve deneysel çalışmalar HİE oluşumunda nöronal zede-
lenmenin iki fazda olduğunu göstermektedir. Birincil zedelen-
me hipoksi sırasında ortaya çıkar ve nekrotik hücre ölümüne 
neden olur. İkincil zedelenme reperfüzyon sonrasında ortaya 
çıkar. Birincil zedelenme ile ikincil zedelenmenin ortaya çıkışı 
arasındaki altı saatlik sürede (tedavi penceresi) uygulanacak 
tedaviler hipoksik-iskemiye bağlı nöron hasarını azaltır. Günü-
müzde doğum asfiksisi sonrası gelişen reperfüzyon hasarını 
önlemede, ilk altı saatlik sürede uygulandığında, yararı kanıt-
lanmış olan tek tedavi terapötik hipotermi (TH) tedavisidir. (5-
7) Sarnat & Sarnat sınıflamasına göre HİE; hafif (evre 1), orta 
(evre 2) ve ağır (evre 3) HİE olarak sınıflandırılmakta olup; orta 
ve ağır HİE tanısı alan yenidoğanlara TH tedavisi uygulanması 
önerilmektedir. (8) 

Hipoksik iskemik ensefalopatiden sadece beyin dokusu de-
ğil, aynı zamanda tüm organlar etkilenir. Bu nedenle bebeğin 
solunum sistemi, kan gazları, kalp, böbrek ve karaciğer fonk-
siyonları değerlendirilir. Kalp fonksiyonlarının değerlendirilme-
sinde, biyokimyasal belirteçlerin (CK-MB, Troponin-I gibi) term 
bebeklerde asfiksi için değerli olduğu bildirilmiştir. Plasental 
kan akımındaki herhangi bir kesinti, fetüste yaşamsal organları 
korumak için ‘dalış refleksi’ oluşmasına neden olur. Miyokard 
dokusu yetersiz rezerve sahip olduğu için hipoksi durumunda 
zedelenebilir ve serum troponin I, CK-MB değerleri artabilir. Bu 
belirteçlerin artması, HİE sırasında miyokard hasarının bir gös-
tergesidir. (1,5) Kalpte oluşan zedelenme ile nöronal hasarın ve 
nörogelişimsel sonuçların ilişkisini araştıran az sayıda çalışma 
bulunmaktadır. (6) 

Bu retrospektif çalışma ile hastanemizde TH uygulanan HİE 
tanılı yenidoğanların umblikal kord kan gazı pH değerleri, kar-
diyak belirteçleri, difüzyon manyetik rezonans görüntüleme 
(MRG), nörolojik muayene ve gelişimsel sonuçlarının birbirle-
riyle olan ilişkilerinin değerlendirilmesi amaçlanmıştır.

Etik kurul onayı (2020/17-09) alındıktan sonra, hastane kayıt-
ları tarandı, Ocak 2015- Ocak 2021 tarihleri arasında Hacette-
pe Üniversitesi İhsan Doğramacı Çocuk Hastanesi Yenidoğan 
Yoğun Bakım Ünitesi’ne yatırılarak HİE evre 2-3 tanısı ile TH 
tedavisi alan ve poliklinik izlemlerine gelen 30 hasta belirlen-
di. Bu hastalardan biri Down sendromlu olduğu için, iki hasta 
exitus olmaları nedeniyle çalışmadan çıkarıldı. Difüzyon MRG 
bulgusu olan 24 hasta içerisinden çalışmaya gelişimsel izlem-
leri yapılabilen 17 hasta alındı. 

Türk Neonatoloji Derneği’nin Neonatal Ensefalopati Tanı ve Te-
davi Rehberi’nde belirtilen HİE tanı kriterlerini (gebelik yaşı 36 

haftadan büyük ve postnatal 6 saatten küçük olan yenidoğan-
lardan, kord kan gazında veya doğumdan sonraki ilk bir saat 
içerisinde bakılan pH ≤ 7.00 veya BE ≤ -16 mmol/L olan, 10. 
dakika Apgar skoru <5 veya devam eden resüsitasyon ihtiyacı 
olan, klinik değerlendirmede Sarnat & Sarnat tanı kriterleri ve 
Thompson skorlarına göre orta veya ağır ensefalopati bulguları) 
karşılayan ve TH verilen bebeklerin hastane dosya kayıtları in-
celendi, izlem sonuçları değerlendirildi. (5,8,9) Sarnat & Sarnat 
tanı kriterleri ve Thompson skorları ile HİE’nin şiddeti, amplitüd 
entegre elektroensefalografi (aEEG) veya elektroensefalografi 
(EEG) bulguları (trase, nöbet aktivitesi, düşük zemin aktivitesi) 
kaydedildi. (8,9) Ayrıca demografik veriler, anne öyküsü, Apgar 
skorları, neonatal-klinik bulgular, fizik muayene, nörolojik mua-
yene bulguları, kord kan gazı değerleri, TH sırasında Troponin 
I, CK-MB değerleri (postnatal 1.,2.,3. gün), konvansiyonel ve 
diffüzyon MRG (postnatal 3- 5. gün) sonuçları kaydedildi.

Merkezimizde tüm orta ve yüksek riskli bebekler taburculuk 
sonrasında Yenidoğan, Gelişimsel Pediatri polikliniklerinde ve 
Gelişimsel Fizyoterapi Ünitesinde belirli aralıklarla değerlen-
dirilmektedir. Gelişimsel izlem sırasında ailelerin sosyoeko-
nomik-sosyokültürel düzeyleri; anne- baba eğitim ve mesleki 
durumuna göre oluşturulmuş olan Hollingshead-Redlich ölçeği 
kullanılarak sınıflandırılmaktadır. (10) Ölçekte en yüksek sos-
yoekonomik düzey 1, en düşük olan ise 5 olarak belirtilmiştir. 
Bebekler ve Küçük Çocuklar için Gelişimi Değerlendirme Ölçe-
ği-III  (Bayley- III ölçeği), düzeltilmiş yaşı 0-42 ay arasında olan 
bebek ve çocukların, bilişsel, dil ve hareket alanlarında gelişimi-
ni değerlendirmek amacıyla uygulanmaktadır. Elde edilen biliş-
sel bileşik, dil bileşik ve hareket bileşik puanları 70’in altı, 71- 85 
ve 86 puan üzeri olarak sınıflandırılmış olup; 86 puan ve üzeri 
ayrıca normal olarak gruplandırılmaktadır. (11) Bu çalışmada 
da Bayley- III ölçeği uygulanarak puanlama yapıldı.

İstatistiksel analiz için “Statistical Package for Social Sciences 
version 28 (SPSS, Chicago, IL, USA)” kullanıldı. Veriler orta-
lama ± standart sapma, ortanca (en düşük-en yüksek değer), 
yüzde ve oran ile ifade edildi. Değişkenler için Shapiro-Wilk 
testi ile normal dağılım analizi yapıldı. Normal dağılıma uyan 
veriler için ortalama ve standart sapma, uymayan veriler için 
ortanca ve en düşük- en yüksek değerleri yazıldı. Grup karşı-
laştırmaları için değişkenlerin ortanca değerlerinin üstündeki ve 
altındaki değere göre sınıflama yapılarak, nonparametrik Mann 
Whitney U testi uygulandı. Elde edilen sonuçlarda 0,05’den kü-
çük p değeri anlamlı olarak kabul edildi.

Çalışma uluslararası klinik çalışmalar ağına (ClinicalTrials.gov/ 
NCT04766541) da kaydedildi.

Çalışmaya alınan hastaların klinik ve demografik özellikleri Tab-
lo I’de gösterilmiştir.

Sosyodemografik verisi elde edilmiş olan 17 ailede anne yaşı 
ortalama 29 ± 5,3, baba yaşı ortalama 35 ± 7 yıl; anne eğitim 
yılı ortancası 12 (3-18), baba eğitim yılı ortancası 12 (5- 22) 
yıl idi. Ailelerin sosyodemografik ve sosyokültürel düzeyi Hol-
lingshead-Redlich ölçeğine göre ailelerin 5’i (%31,3) seviye II; 
4’ü (%25) seviye III; 6’sı (%37,5) seviye IV; 1’i seviye V olarak 
sınıflandırıldı. 

GEREÇ VE YÖNTEMLER BULGULAR

GİRİŞ
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Hastalardan 4’ünün (%13,8) 6. Ay; 6’sının (%20,7) 12. Ay; 
6’snın (%20,7) 18. Ay; 1’inin (%3,5) 24. ayda yapılmış Bayley-III 
ölçeği değerlendirmesi mevcuttu. 

Hastaların Bayley-III’e göre bilişsel bileşik puanı ortanca 95 
(90-97,5); dil bileşik puanı ortanca 89 (84,5-98,5); hareket bi-
leşik puanı ortanca 94 (92,5-100) olup sınıflandırma detayları 
tablo 2’de verilmiştir. Çalışmamızdaki tüm hastalar taburculuk 
sonrası izlenmiş ve gelişimleri desteklenmiş olup hastalardan 
ikisinin Çocuklar için Özel Gereksinim Raporu (ÇÖZGER) mev-
cuttu ve bu çocuklar özel eğitim desteği almaktaydı. 

Bayley Bebek ve Çocuklar İçin Gelişimi Değerlendirme Ölçe-
ği-III (Bayley-III) Sonuçlarına göre 17 hastadan, bilişsel bileşik 
puanı 70’in altında olan 1 (%5,9), 71- 85 puan arası olan 1 
(%5,9), 86 puan ve üzeri ise 15 (%88,2) hasta saptanmıştır. 
Dil bileşik puanına göre ise 70’in altında olan 1 (%5,9), 71- 85 
puan arası olan 3 (%17,6), 86 puan ve üzeri ise 13 (%76,5) 
hasta saptanmıştır. Hareket bileşik puanı değerlendirildiğinde 
ise, 70’in altında olan 2 (%11,8), 71- 85 puan arası olan 0, 86 
puan ve üzeri ise 15 (%88,2) hasta saptanmıştır.

Hollingshead-Redlich ölçeğine göre seviye II-III; ve seviye IV-V 
sınıflandırılarak ele alındığında Bayley-III’e göre herhangi bir 
alanda anormal sonucu olan 5 hastadan 4’ü (%80); normal olan 

11 hastadan 3’ü (%27.27) daha düşük seviye olan IV-V sınıfın-
daydı (p: 0.106). 

TH yapılan hastaların kord kan gazı pH ortanca 6,9 mmHg (6,7-
7,1), laktat ortanca 13,9 mmol/L (1-19), baz açığı ortanca -18 
mmol/L (16- 39) bulundu. Bulunan ortanca değerlerin üzerin-
deki ve altındaki sayılar iki alt gruba ayrılarak değerlendirmeye 
alınmıştır. 

17 hasta içerisinde ulaşılabilen 14 hastanın Diffüzyon MRG 
sonuçlarının normal veya anormal olması ile kord pH’sının or-
tanca değeri arasında nonparametrik Mann Whitney U karşılaş-
tırılması yapıldığında istatistiksel anlamlı ilişki saptanmadı (p: 
0,122). 6- 24 ay arası yapılan Bayley-III değerlendirmesindeki 
bilişsel, dil, hareket ölçekleri ile kord pH ortanca değeri arasın-
da istatistiksel fark saptanmadı (sırasıyla; 0,143; 0,602; 0,143). 
(Tablo II)

Diffüzyon MRG ve 6- 24 aylar arası Bayley III değerlendirme 
sonuçlarının Troponin I ve CK- MB değerine göre değerlendiril-
mesine göre istatistiksel fark saptanmamıştır (Tablo II).

Tablo I: Klinik ve demografik özellikler (n=17) 
Gestasyon Yaşı (hafta) † 39 (37-41) 
Doğum ağırlığı (gram)* 3360± 325
Erkek cinsiyet, n (%) 13 (59)
Sezaryen ile doğum, n (%) 12 (55)
Apgar (1.- 5.- 10. Dakika) † 4 (0-8) – 6 (1-9) – 8 (4-9) 
Yatış süresi† 8 (4- 28)
Anne yaşı† 28 (21- 38)
1. ay nörolojik muayene normal 15 (%88)
3. ay nörolojik muayene normal 15 (%88)
aEEG/ EEGde nöbet aktivitesi yok 10 (%59)
*ortalama± SD

† ortanca (min- max)

Tablo II: Diffüzyon MRG ve Nörogelişimsel sonuçlarının kord pH, Troponin I ve CK- MB ortan-

ca değerine göre değerlendirilmesi
n (%) P 

K o r d 

pH‡

P

1.gün 

(TnI)*

P 1.gün

( C K -

MB) †

P 

2.gün

(TnI)*

P 2.gün

( C K -

MB) †

P 

3.gün

(TnI)*

P

3.gün

( C K -

MB) †
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TARTIŞMA
Bu çalışmada göbek kordon kan gazındaki pH değeri ile TH 
tedavisi sırasında (postnatal 1.,2.,3.gün) ölçülen troponin-I ve 
CK-MB belirteçlerinin yenidoğan dönemindeki MR difüzyon, 1. 
ve 3. aylıkken yapılan nörolojik muayeneleri ve 6 - 24 aylar ara-
sında yapılan  Bayley III sonuçlarıyla ilişkisi değerlendirilmiştir. 

Hipoksik iskemik ensefalopati tanısı alan bebeklerde göbek 
kordon kan gazı parametrelerinde pH değeri, TH tedavisi endi-
kasyonlarından birini oluşturur. Çünkü göbek kordon kanı (ar-
teriyel) pH değerinin 7.00’nin altında olmasının nörolojik-motor 
gelişim geriliği ile ilişkili olduğu saptanmıştır. (12,13,14) Çalış-
mamızda ise hasta göbek kordonu pH değerinin ortancasına 
göre bakıldığında, difüzyon MRG ile arasında anlamlı ilişki sap-
tanamadı. Bu durumun hasta sayısı yetersizliğine bağlı olduğu-
nu düşünmekteyiz.

Çalışmamızda hastalara 6-24 aylar arasında yapılmış olan 
Bayley III skorları ve kordon pH ortanca değerine göre alt grup 
değerlendirmesi yapıldığında motor, dil, bilişsel değerlendirme-
ler arasında anlamlı fark saptanmadı. Çalışmamızdaki tüm has-
talara TH tedavisi uygulandığı için, nörogelişimsel sonuçlarda 
fark saptanmamasının nedeni TH tedavisinin olumlu etkisi ola-
bilir. Bir Cochrane metaanalizinde, TH tedavisi ile yenidoğanla-
rın 18. aylarında nöromotor gelişimlerinde iyileşme gözlendiği 
bildirilmektedir. (15) 

Al Amrani ve arkadaşlarının TH tedavisi alan 33 yenidoğan 
ile yaptığı bir çalışmada; postnatal 2. günde yapılan difüzyon 
MRG’deki belirgin olan difüzyon değişiklikleri, daha sonraki 
anormal nörogelişimsel sonuçlarla ilişkilendirilmiştir. (16) Hunt 

ve arkadaşlarının 2004 yılında yaptığı çalışmada ise, difüzyon 
MRG’da internal kapsülde meydana gelen difüzyon kısıtlılığı-
nın uzun dönemde nörogelişimsel prognozu tahminde oldukça 
değerli olduğu ortaya konmuştur. (17) Bir çalışmada, perinatal 
asfiksiye maruz kalmış bebeklerde ilk 48 saatte yapılan difüz-
yon MRG sonuçları normal olan bebeklerin 24. ay nöromotor 
gelişim izlemleri de normal bulunmuştur. (18) Başka bir çalış-
mada perinatal asfiksi nedeniyle TH tedavisi uygulanan bebek-
lerin postnatal 4-5. günlerinde çekilen difüzyon MRG ile 24. 
ay nörogelişimsel prognoz arasında korelasyon olduğu tespit 
edilmiştir. (19) 

Çalışmamızda hipoksinin kalp üzerine olan etkileri nedeniy-
le kardiyak belirteçleri kısa ve uzun dönem izlemde prognoz 
tahmini açısından değerlendirildi. Troponin I, CK-MB ortanca 
değerleri ile anormal difüzyon MRG ve uzun dönem Bayley III 
skorları arasında yapılan alt grup değerlendirmesine göre ista-
tistiksel olarak fark saptanmadı. Sweetman ve arkadaşlarının 
54 hasta ile yaptığı çalışmada 3. gün bakılan troponin T değeri-
nin difüzyon MRG ile tespit edilen beyin hasarı arasında anlam-
lı korelasyon gösterdiği saptanmıştır. (6) Bizim çalışmamızda 
fark saptanmama nedenini ise hasta sayımızın yetersiz olması 
olarak düşündük. Montaldo ve arkadaşlarının çalışmasında ise, 
178 bebeğin postnatal ilk 12 saatindeki kardiyak belirteçleri ile 
Bayley II skoru değerlendirilmiş, troponin I değeri ile Bayley II 
arasında korelasyon saptanmış, CK-MB ile anlamlı korelasyon 
saptanmamıştır. (20) Çalışmamızda troponin I ve CK-MB or-
tanca değerleri ile Bayley III skoru arasındaki değerlendirmede 
anlamlı bir fark saptanmamıştır. 

Çalışmamızın en önemli kısıtlılığı, nörogelişimsel değerlendir-
menin geniş bir aralığı (6 ila 24 ay arasını) kapsamasıdır. Li-

Diffüzyon MRG 

Anormal 

N o r -

mal 

7 (50) 0,122 0,661 0,442  0,681  0,442 0,534 0,833

7 (50)
Bayley-III

Hareket bileşik puanı

Anormal

N o r -

mal

15 (88) 0,143 0,591 0,963 0,515 0,408 1,00 0,445

2 (12)

Bayley-III

Dil bileşik puanı

Anormal

N o r -

mal

13 (76) 0,602 0,884 0,963 0,897 0,897 1,000 0,445

4 (24)

Bayley III bilişsel bile-

şik puanı

Anormal

N o r -

mal

15 (88) 0,143 0,591 0,963 0,515 0,408 1,000 0,445

2 (12)

‡ Anormal grup Kord pH’sının ortanca değeri 6,9 (6,7-7,1)’e göre

*Anormal grup Troponin I (TnI) ortanca değerlerine (0,047; 0,05; 0,031, sırasıyla) göre

† Anormal grup CK-MB ortanca değerlerine (42,40; 99,00; 69,20; sırasıyla) göre
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teratürde 22-24 ay arası değerlendirmeler göz önüne alınırken 
bizim çalışmamızda hasta sayısı azlığı nedeniyle 6-24 ay arası 
tüm BAYLEY III değerlendirmeleri alınmıştır. Gelişimsel Pediat-
ri izlemleri sırasında bebeklere en erken dönemden itibaren de 
gelişimsel destek sunulmuştur. Sadece gelişimsel izlem yapılan 
değil aynı zamanda TH tedavisi alan hasta sayısı azlığı da bir 
diğer kısıtlılıktır. Daha uzun yıllar alınarak daha kapsamlı bir 
çalışma planlanabilir.

Ayrıca bu hastaların gelişimsel değerlendirmeleri 6 ila 24 ay 
arasında yapılmış olması ve daha uzun dönemde izlenememe-
si de çalışmanın bir diğer önemli kısıtlılığıdır. 

Hipoksik iskemik ensefalopati olan bebeklerde TH endikasyo-
nu için kullanılan  kord kan gazı değerleri uzun dönem nörolo-
jik-gelişimsel prognozun öngörülmesinde yeterli değildir. Hasta 
sayısı arttırıldığı takdirde bu hastalarda kalp kasının hipoksiden 
etkilendiğini gösteren kardiyak enzimleri uzun dönem izlemde 
bebeğin karşılaşabileceği nörolojik-gelişimsel sorunları öngör-
mede yararlı olabileceğini söyleyebiliriz. Ancak halen prognoz 
öngörüsünde kullanılabilecek kanıt değeri yüksek belirteçler 
bulunmamakta, bu konuda klinik ve gözlemsel çalışmalara ihti-
yaç bulunmaktadır.
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ÖZ

Amaç: Çalışmamızda preoperatif inflamatuar kan parametrelerinin benign seröz 
kistadenom, seröz borderline ovarian tümör (BOT) ve high grade over karsinomu 
(HGSOC) ayırıcı tanısındaki yerini analiz etmek amaçlandı.

Gereçler ve Yöntemler: Ovaryan tümöre sahip 370 hasta retrospektif olarak 3 grup 
olarak değerlendirildi. Hastalar benign seröz kistadenom, seröz BOT ve HGSOC 
olarak gruplandırıldı. Preoperatif kan inflamatuar parametreleri: Hemoglobin (Hb), 
kırmızı hücre dağılım genişliği (RDW), Hb/RDW, Nötrofil / Lenfosit(N/L) ve Platelet/
Lenfosit (P/L) oranları analiz edildi. 

Bulgular: P/L and N/L oranlarının benign seröz kist adenomda,  seröz BOT’e ve  
HGSOC ‘e göre  anlamlı derecede düşük olduğu bulundu (p<0.001 and p<0.001). 
Benign seröz kistadenom, seröz BOT ve HGSOC ile karşılaştırıldığında daha düşük 
RDW median değere sahip olduğu saptandı. (p<0.001). Hb/RDW oranı HGSOC’lu 
hastalarda istatiksel olarak anlamlı olarak en düşük, benign seröz kistadenomlu has-
talarda anlamlı olarak en yüksekti (p<0.001).

Sonuç: Preoperatif Hb/RDW, benign seröz kistadenom, seröz BOT ve HGSOC’nin 
ayırt edilmesinde belirleyici olarak kullanılabilir olduğunu düşünmekteyiz. N/L ve P/L, 
benign seröz kistadenom ve seröz BOT’ı HGSOC’den ayırt etmek için kullanılabilir .

Anahtar Kelimeler: Over kanseri, inflamatuar kan belirteçleri, kırmızı hücre dağılım 
genişliği(RDW)

ABSTRACT

Aim: The aim of this study is evaluating the predictive value of preoperative inflam-
matory blood parameters for differential of serous cystadenoma, serous borderline 
ovarian tumor (BOT) and high-grade serous ovarian (HGSOC) carcinoma.

Materials and Method: In this single-center study, we retrospectively enrolled 370 
patients with ovarian tumors were divided into three groups. The groups were clas-
sified as serous cystadenoma, serous BOT and HGSOC. The potential association 
of preoperative hemoglobin (Hb), red cell distribution width (RDW), Hb/RDW ratio, 
ratio of neutrophils to lymphocytes (N/L) and ratio of platelets to lymphocytes (P/L) 
were analyzed.

Results: P/L and N/L were significantly lower in benign serous cystadenoma or se-
rous BOT than HGSOC (p<0.001 and p<0.001). Benign serous cystadenoma was 
significantly associated with lower median RDW compared to serous BOT and HG-
SOC (p<0.001). Hb/RDW ratio was significantly lowest in patients with HGSOC and 
significantly highest in patients with benign serous cystadenoma (p<0.001).

Conclusion: Preoperative Hb/RDW can be used as predictor for discrimination of 
benign serous cystadenoma, serous BOT and HGSOC. N/L and P/L may be consi-
dered to distinguish the benign serous cystadenoma and serous BOT from HGSOC. 

Keywords: Ovarian cancer, inflammatory blood markers, red cell distribution width 
(RDW)
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Epithelial ovarian cancer is one of the most common tumors 
and has the highest mortality rate among malignancy in the wo-
men worldwide (1). Most cases of epithelial ovarian cancer are 
diagnosed as advanced stage due to the definition of the iden-
tifications diagnosis techniques and the absence of obvious 
clinical symptoms in the early stages (2). Borderline ovarian 
tumors (BOT) have the good prognosis due to low recurrence 
and metastasis rates, and surgical cure rates are high in most 
cases (3). Clinical symptoms, tumoral markers and imaging are 
still not enough in differential diagnosis among benign cases, 
BOT and early stage ovarian cancer. Several inflammatory 
markers have been evaluated by researchers for discrimination 
of benign, borderline and ovarian cancers (3). 

Inflammatory response plays a crucial role in carcinogenesis, 
tumor progression and metastasis(4). Therefore, preoperative 
inflammatory ratio and their rates have recently evaluating of 
many different cancers(5,6). Additionally, blood inflammatory 
markers seem simple, reproducible and cost-effective for dif-
ferential diagnosis of ovarian mass. Ratios of neutrophils to 
lymphocytes (N/L) and platelets to lymphocytes (P/L) can be 
predictive for diagnosis of ovarian malign tumors(7,8).

      Red cell distribution width (RDW) is used to determine red 
blood volume size variation and the etiology of anemia (9). It 
has been demonstrated that elevated RDW levels associated 
with diagnosing ovarian cancer and distinguishing it from be-
nign ovarian tumors.  Qin et al. demonstrated that High RDW 
levels have been shown to be associated with diagnosing ovari-
an cancer and distinguishing it from benign ovarian tumors(10). 
Fank et al. reported that hemoglobin-to-red cell distribution 
width low ratio (Hb/ RDW) ratio poor prognosis hepatocellular 
cancer. According to our knowledge, value of Hb/ RDW ratio is 
still not investigated for ovarian masses(11). 

     The aim of this study was to evaluate the predictive value 
of preoperative parameters including Hb/RDW, N/L and P/L in 
discrimination of benign serous cyst adenoma, serous borderli-
ne and high-grade serous ovarian cancer.

This retrospective study enrolled in of 370 adult female patients 
who underwent primary surgery in the gynecological oncology 
department between February 2018 and January 2023. Data 
were collected from the institution’s electronic database and 
patients’ file. Having diagnosis of benign serous cystadenoma, 
serous BOT or high grade serous ovarian cancer (HGSOC) in 
the final pathologic report, patients older than 18 years old and 
non-pregnancy were inclusion criteria.  The exclusion criteria 
were the presence history of secondary malignancy, histologi-
cal types other than serous epithelial tumors such as non-se-
rous epithelial tumors, germ cell tumors, sex-cords cell tumors, 
patients who received neoadjuvant therapy, having local or 
systemic infection diseases, receiving preoperative transfusion, 
history of splenectomy, using anticoagulant drugs, history of co-
morbidity for renal disease and heart failure. Informed consent 
was obtained for use of the medical records for research purpo-
ses from patients. This study was approved by the Institution 

Ethics Committee (approval number: E2-23-3188) 

        The preoperative counts of monocytes, neutrophils, lymp-
hocytes, platelets, Hb, RDW, albumin and CA125 were analy-
zed within the 9 days before the operation. The cut off value of 
was CA125:35 U/ml. The International Federation of Gyneco-
logy and Obstetrics (FIGO) ovarian cancer staging was revised 
according to 2021(12). The blood cell ratios were analyzed as 
follows: Hb/RDW, N/L and P/L. 

Statistical Analysis

Continuous variables were evaluated as mean ± standard 
deviation and median, categorical variables were evaluated 
frequencies. Statistical analyses were used The Student’s 
t-test or Mann-Whitney U-test for two group comparisons. The 
differences between more than two groups were evaluated 
by One-way ANOVA test or Kruskal-Wallis test as appropria-
te. The differences between three groups were evaluated by 
Kruskal-Wallis test, and post hoc analysis was performed using 
Dunn test.  P <0.05 was accepted as statistical significance. 
Data was analyzed using the SPSS 11.5 for Windows (SPSS 
Inc., Chicago, IL, USA). Post-hoc test analysis was   performed 
using the “dunn test” package. 

All cohort included a total of 320 patients with ovarian tumors. 
The rate of the groups was benign serous cystadenoma in 104 
(28.1%), serous BOT 82 (22.2%) and 184 (49.7%) HGSOC. 
Age was statistically difference among groups. The median age 
was 52 years, 43.5 years and 58 years for benign, serous BOT 
and HGSOC; respectively (p<0.001). The median ve mean va-
lues of the cohorts were shown in Table 1.

Table 1: Complete blood counts.

The clinical characteristics and results of the blood cell ratios 
of cohorts are shown in Table 2. The median Hb and albumin 
were significantly higher in HGSOC than benign serous cys-
tadenoma or borderline serous ovarian tumors (p<0.001 and 
p<0.001). PLR and NLR were significantly lower in benign se-
rous cystadenoma or serous BOT than HGSOC (p<0.001 and 
p<0.001). Benign serous cystadenoma was significantly asso-
ciated with lower median RDW compared to serous BOT and 
HGSOC (p<0.001). Median CA125 had statistically significance 
among groups.  Median ca125 was 11 U/ml, 44 U/ml and 457 
U/ml for benign serous cystadenoma, serous BOT and HG-

MATERIALS AND METHODS

RESULTS

INTRODUCTION 

Mean±SD Median (Min-Max)
Hb (mg/dl) 12.42±1.62 12.50 (1.60-20.60)

PLT 349.84±127.68 320.00 (2.11-826.00)
RDW (%) 14.20±1.62 13.80 (11.50-24.80)

P/L 222.57±153.18 172.75 (0.98-1376.00)
N/L 3.32±2.48 2.56 (0.86-24.95)

Hb/RDW 0.89±0.16 0.90 (0.12-1.44)
Albumin (g/dL) 43.25±4.60 44.00 (15.10-52.00)
Ca125 (U/ml) 708.06±1565.21 91.50 (2.00-12000.00)
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SOC, respectively (p<0.001). Hb/RDW ratio was statistically difference among groups. HB/RDW ratio was significantly lowest in 
patients with HGSOC and significantly highest in patients with benign cystadenoma (p<0.001). 

 Table 2: Comparison of clinical characteristics and complete blood count among study groups.

Variables
Benign (n=104) Borderline (n=82) Over Ca (n=184)

p valueMean±SD Median
(Min-Max) Mean±SD Median

(Min-Max) Mean±SD Median
(Min-Max)

Age (years) 52.74±12.36 52.00a

(18.00-80.00) 45.17±15.89 43.50b

(21.00-88.00) 59.26±10.25 58.00c

(37.00-85.00) <0.001

Hb (mg/dl) 12.86±1.60 13.10a

(1.60-15.30) 12.76±1.27 12.95a

(9.10-15.60) 12.03±1.67 12.10b

(5.61-20.60) <0.001

PLT 1.02±0.29 1.00a

(0.00-3.60) 284.38±64.16 279.00a

(125.00-474.00) 307.67±70.77 309.50b

(157.00-481.00) <0.001

RDW (%) 13.53±0.90 13.40a

(11.60-15.90) 14.10±1.09 14.00b

(12.10-19.10) 14.62±1.97 14.00b

(11.50-24.80) <0.001

P/L 136.48±44.11 131.35a

(61.48-245.26) 152.81±46.47 151.18a

(60.13-302.72) 302.31±180.22 270.45b

(0.98-1376.00) <0.001

N/L 1.96±0.58 1.87a

(1.02-3.82) 2.24±0.77 2.13a

(0.94-5.20) 4.57±2.96 3.84b

(0.86-24.95) <0.001

Malignant ovarian tumors aggressive tumors due to diagno-
sis advanced stage and the deadliest female genital system 
cancers (1). Therefore, it is pivotal to establish distinguishing 
diagnosis among ovarian masses and predicting the prognosis 
of ovarian cancers (3). In recent years, the differential diagno-
sis of ovarian tumors has been evaluated by focusing on inf-
lammatory parameters (3). Our study aimed to investigate the 
predictive value of preoperative blood cell markers and ratios 
among ovarian benign serous cystadenoma, serous BOT and 
HGSOC. 

      Chronic inflammation microenvironment is hallmarks for tu-
mor initiation, development and metastasis (13). Lymphocytes 
play role in anti-tumoral immune function. Stimulated lympho-
cytes leads to increase apoptosis and inhibit tumor cell prolife-
ration (14). Kiss et al demonstrated that monocytes increase 
tumor progression and metastasis (15). Neutrophilia can incre-
ase tumor cell proliferation, invasion and vascularization due to 
an inflammatory microenvironment (16). 

        Yun et al. showed that N/L and P/L were significantly higher 
in ovarian cancers compared to benign and borderline tumors 
(3). In addition to, they reported that N/L and P/L ratio were not 
significantly difference between benign and borderline ovarian 
tumors (3). Bakacak et al. reported that N/L and P/L ratio were 
significantly higher in patients with ovarian cancer than in pa-
tients with benign ovarian tumors(17). We found that P/L and 
N/L significantly higher in HGSOC than in benign serous cysta-
denoma or serous BOT (p<0.001 and p<0.001). 

     RDW is a measure of the size heterogenenity of red blood 
cells. RDW is closely related to patients with non-hemotologic 
diseases such as endometrial cancer and ovarian cancer (8, 
9). Low hemoglobin reflects the body’s level of anemia and 
causes tumor hypoxia (18). Hypoxia in tumor tissue increases 
angiogenesis and, accelerates tumor aggression and spread 
(19). Qin et al. reported that there was statistically significant 
higher RDW in patients with ovarian cancer compared to be-
nign ovarian tumors (p < 0.001)(10). In addition, they reported 
that high RDW was significantly related to late stage in ovarian 
cancer(10). We found that the median RDW was significantly 

higher in HGSOC and BOT than benign serous cystadenoma 
(p<0.001). Median RDW may be used to distinguish the benign 
serous cystadenoma from HGSOC and BOT.

           Hb/RDW is a novel marker of blood inflammatory markers 
and reflects the body’s systemic inflammatory levels(20). The-
re are scarce studies in the literature on Hb/RDW in oncologic 
diseases (11,21). Chi at al demonstrated a meta-analysis whi-
ch reported that low Hb/RDW was predictor of poor prognosis 
for 2985 cancer patients (21). They reported that low Hb/RDW 
was associated with two-fold risk for poor disease free survival 
and overall survival (p < 0.0001). Sun et al reported a study 
that analyzed Hb/RDW levels in 362 patients with esophageal 
cancers (22). They demonstrated that low Hb/RDW ratio was 
significantly associated with metastatic lymph node status and 
advanced stage. On multivariant analysis, low Hb/RDW was an 
independent poor prognostic factor for overall survival(22). The 
median Hb/RDW ratio was reported as 977.68 ± 168.79 and 
1121.41 ± 78.68 in patients with nasopharengeal malignancy 
and benign, retrospectively(20). The Hb/RDW  was significantly 
lower in nasopharengeal cancers groups compared to healthy 
group (20). In the present study, Hb/RDW ratio was statistical-
ly difference among groups. HB/RDW ratio was significantly 
lowest in patients with HGSOC and significantly highest in pa-
tients with benign cystadenoma. Therefore, preoperative Hb/
RDW can be useful predictor in differential diagnosis of benign 
serous cystadenoma, serous BOT and HGSOC. 

            This study has some limitations, such as its retrospective 
nature, single center institution and its small sample size. In 
addition, we did not study other relevant inflammatory markers 
such as C-reactive protein (CRP), procalcitonin and erythrocyte 
sedimentation rate (ESR). These indicators may also benefit 
Hb/RDW to distinguish among ovarian tumors. Despite these 
limitations, to our knowledge, this is the first study that evalua-
ted the relationship between Hb/RDW and pure serous ovarian 
masses including benign serous cystadenoma, serous BOT 
and HGSOC. 
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Because of the importance of early diagnosis in ovarian can-
cer, preoperative differential diagnosis among ovarian masses 
is very crucial. Both imaging methods and CA-125 can be in-
sufficient for diagnosis, therefore median RDW, Hb / RDW, N/L 
and P/L can help to differentiate ovarian masses preoperatively. 
Preoperative RDW may be used to differential diagnosis the 
benign serous cystadenoma from HGSOC and BOT.  Preope-
rative Hb/RDW can be useful predictor in differential diagno-
sis of benign serous cystadenoma, serous BOT and HGSOC. 
Nevertheless, more prospective clinical trials are necessary to 
accurate these results.
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Gebelikte intrauterin exitusla sonuçlanan şiddetli trombositopeni ve literatürün gözden geçirilmesi

Severe thrombocytopenia resulting in intrauterine exitus in pregnancy and review of the literature.
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ABSTRACT

We aimed to present a pregnancy with severe thrombocytopenia and intrauterine 
exitus fetus and its management by reviewing the literature.

A 21-year-old patient with a 24-week singleton pregnancy was admitted with comp-
laints of nausea, vomiting and epistaxis. Severe thrombocytopenia (plt: 6000/uL) 
was detected in the patient and fetal heartbeat were not observed, so termination 
was decided. Hb: 6.7 g/dl, ALT: 28 U/L, AST:70 U/L, LDH:2297 U/L, Haptoglobin<10 
mg/ dl, Albumin:2.47 g/dl, creatinine: 0.83 mg/dl, direct coombs: negative, indirect 
coombs: negative, TIT: protein 4+. Fragmented erythrocytes were found in periphe-
ral blood smear. With the diagnosis of microangioptic hemolytic anemia, the patient 
was administered 4 U apheresis platelets, 3 U ES, 30 g IVIG, 120 mg prednol. When 
plt:59000 /uL, labor induction was started. During induction, plasmapheresis was 
applied and vaginal delivery occurred 6 hours later.

The differential diagnosis of patients with severe thrombocytopenia during pregnan-
cy should be made as soon as possible. For differential diagnosis, there is no time 
to wait for further examination results such as ADAMTS 13, due to life-threatening 
risks, and it is necessary to act quickly.  

Keywords: thrombocytopenia, TTP, pregnancy, ADAMTS13

ÖZ

Şiddetli trombositopeni ve intrauterin exitus fetusun eşlik ettiği bir gebeliği ve bunun 
yönetimini literatürü gözden geçirerek sunmayı amaçladık.

21 yaşında, 24 hafta tekil gebeliği olan hasta, bulantı, kusma, burun kanaması şi-
kayeti ile başvurdu. Hastada, şiddetli trombositopeni (plt:6000/uL) saptandı; fetal 
kalp atımı izlenmemesi üzerine, terminasyon kararı verildi. Hb:6,7 g/dl, ALT:28 U/L, 
AST:70 U/L, LDH:2297 U/L, Haptoglobin<10 mg/dl, Albumin:2,47 g/dl, kreatinin:0,83 
mg/dl, direk coombs: negatif, indirek coombs: negatif, TİT:protein 4+ idi. Periferik yay-
mada fragmente eritrositler mevcuttu. Hastaya mikroanjioptik hemolitik anemi tanı-
sıyla, 4 Ü aferez trombosit, 3 Ü ES, 30 gr İVİG, 120 mg prednol uygulandı. Plt:59000 
/uL olduğunda, doğum indüksiyonuna başlandı. İndüksiyon sırasında, plazmaferez 
uygulandı ve 6 saat sonra vajinal yolla doğum gerçekleşti.

Gebelikte şiddetli trombositopeni saptanan hastaların, nedene yönelik ayırıcı tanısı 
en kısa sürede yapılmalıdır. Ayırıcı tanı için, ADAMTS 13 gibi ileri tetkik sonuçlarını 
beklemek için, hayati riskler nedeniyle vakit yoktur ve hızlı davranmak gerekir.  

Anahtar kelimeler: trombositopeni, TTP, gebelik, ADAMTS13 
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Trombotik mikroanjiyopati bozuklukları, mikroanjiyopatik hemo-
litik anemi, trombositopeni ve uç organ hasarı ile karakterize-
dir (1). Gebelik sırasında ve doğum sonrasında, en sık neden, 
HELLP Sendromu (hemoliz, karaciğer enzimlerinde yükselme, 
düşük trombosit sayısı) veya preeklampsi olsa da (2), nadiren, 
trombotik trombositopenik purpura (TTP) ve atipik hemolitik 
üremik sendroma (HUS) bağlı olarak da gelişebilir. Pekçok 
klinik ve laboratuvar bulgusu örtüştüğü için, TTP ve HUS, sık-
lıkla preeklampsi veya HELLP Sendromu ile karıştırılır. Ancak 
bu noktada ayırıcı tanının acil olarak yapılması gerekir. Her iki 
durumda da, tanıda gecikme yaşamı tehdit eden komplikasyon-
lara yolaçabilir. Bu komplikasyonlar arasında, böbrek yetmez-
liği, nöbet, stroke, akciğer ödemi, yaygın damar içi pıhtılaşma 
(DIC), kan transfüzyonu, yoğun bakım ünitesine kabul ve ölüm 
sayılabilir (3). Ayrıca, HELLP Sendromu ve preeklampsi hasta-
larında, gebeliğin sonlandırılması ile beraber aşikar bir şekilde 
klinik iyileşme izlenirken, TTP için plazma değişimi, HUS içinse, 
ekulizumab tedavisi gerekecektir (4).

21 yaşında, takipsiz, bilinen sistemik hastalık öyküsü bulun-
mayan, ultrasonografi (USG) muayenesine göre, 24 hafta tekil 
gebeliği olan hasta, bulantı, kusma, burun kanaması şikayeti 
ile başvurdu. TA: 110/ 70, nabız: 85/ dk idi. Herhangi bir obs-
tetrik patoloji saptanmayan ancak şiddetli trombositopenisi (plt: 
9000/ uL) olan hastanın, Hb: 13 g/ dl, plt: 9000/ uL, ALT: 12 
U/ L, AST: 40 U/ L, Albumin: 2,47 g/dl, total protein: 4,62 g/ 
dl, kreatinin: 0,83 mg/dl, total biluribin: 0,27 mg/dl idi. Hemato-
loji tarafından immün trombositopeni ön tanısı ile, 1 ünite (Ü) 
aferez ve 1 Ü havuzlanmış trombosit transfüzyonu ve 32 mg/
gün prednol tedavisi uygulandıktan sonra, plt: 36000/ uL idi. 
Hematoloji tarafından, idame prednol tedavisi verilerek, 10 gün 
sonra kontrol önerisiyle taburcu edildi. Hasta hematoloji klini-
ğine kontrole geldiğinde, plt: 6000/ uL idi ve obstetrik kontrolü 
de istenen hastada, fetal kalp atımı izlenmemesi üzerine, kadın 
doğum kliniğine terminasyon için yatırıldı. Hastanın öyküsün-
de 1 haftadır makroskopik hematürisi olduğu ancak bunun için 
doktora başvuruda bulunmadığı öğrenildi. Vital bulgular: TA: 
130/ 80, nabız: 98/ dk, ateş: 36 0C idi. Fizik muayenesi sıra-
sında vücudunda peteşi ve purpura izlenmedi. Hb:6,7 g/ dl, plt: 
6000/ uL, total biluribin 0,88 mg/ dl, ALT: 28 U/ L, AST: 70 U/ 
L, LDH: 2297 U/L, haptoglobin <10 mg/dl, INR: 0,94, albumin: 
2,47 g/dl, kreatinin: 0,83 mg/dl, direct coombs: negatif, indire-

ct coombs: negatif, TİT: protein 4+, lökosit: 11, eritrosit> 400 
idi. Periferik yaymada fragmente eritrositler mevcuttu. Hastaya 
mikroanjioptik hemolitik anemi tanısıyla, 4 Ü aferez trombosit, 
3 Ü ES, 30gr İVİG, 120 mg prednol uygulandı. Plt 59000/uL 
olduğunda vakit kaybedilmeden doğum indüksiyonuna (Foley 
sonda ile intrauterin balon takılması, oral misoprostol, IV oksito-
sin) başlandı. İndüksiyon sırasında, hasta başında plazmaferez 
işlemi yapıldı ve 6 saat sonra vajinal yolla doğum gerçekleşti. 
Postpartum 3 saatlik takip sonrasında herhangi bir komplikas-
yon izlenmeyen hasta, ileri tetkik ve araştırma için hematoloji 
kliniğine devredildi. Hastaya hematoloji kliniğinde, TTP tanısıy-
la, 19 kez plazmaferez ve IV steroid tedavisi verildi; tedaviye 
cevap alınan hasta, şifa ile taburcu edildi. Yatışı sırasında, dış 
laboratuvara gönderilen ADAMTS 13 numune sonucunun, 10 
gün sonra, uygunsuz numune olarak raporlandığı öğrenildi.

Amerikan Obstetrisyen ve Jinekologlar Koleji’ nin (ACOG), 
2013 yılında, preeklampsi için tanı kriterlerini revize ettiğinden 
beri, şiddetli preeklampsi tanısı için, proteinürinin bulunması 
gerekli değildir. Şiddetli preeklampsi sırasında, endotel hasarı 
ilerledikçe, mikroanjiopatik hemolitik anemi ve trombositopeni 
ortaya çıkabilir (2). Yine ilk kez 1982’ de Dr. Louis Weinstein, 
tarafından tanımlanan HELLP Sendromu’ nda da, yüksek kara-
ciğer enzimleri, aspartat transaminaz (AST) ve alanin transami-
nazın (ALT) normalin üst sınırının iki katından fazla yükselmesi 
ve trombositopeninin (< 10000 /µl) yanısıra mikroanjiyopatik 
hemolitik anemi görülmektedir (5). Günümüzde HELLP vaka-
larının %15-20’ sinin hipertansiyon veya proteinüri olmaksızın 
meydana geldiği tahmin edilmektedir ve genellikle, hastalarda, 
bulantı/ kusma, sağ üst kadranda veya epigastrik bölgede karın 
ağrısı gibi ek belirti ve semptomlar vardır (6).  İlk tanımlanan 
HELLP vakalarında dissemine intravasküler koagülasyon sık 
bir bulgu değilken, günümüzde, doğum sonu kanama, plasenta 
dekolmanı veya fetal ölüm durumlarının eşlik etmesiyle olduk-
ça sık rastlanan bir durumdur (7). HELLP Sendromu’ na eşlik 
eden hemoliz için aşağıdakilerden bir veya daha fazlasının ol-
ması gerekir: 1. mikroanjiyopatik hemolitik anemiyi düşündüren 
anormal periferik yayma (örn., şistositler); 2. toplam bilirubin > 
1,2 mg/dl; 3. laktat dehidrogenaz (LDH) > 600 U/L; 4. haptog-
lobin < normalin alt sınırı(8). Hemolizin tespit edilmesi, HELLP 
Sendromunu’ nu teşhis etmek veya ekarte etmek için gerekli ve 
önemlidir. Hemoliz olmayan kadınlarda, trombotik mikroanjio-
pati beklenmez ve böyle durumlarda, ayırıcı tanıda, gebeliğin 
akut yağlı karaciğeri düşünülebilir (9). Coombs pozitif hemoli-
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zi olanlarda da otoimmün hemolitik anemi düşünülebilir (10). 
Hastamızda tansiyon arteryel ölçümleri, klinik takibi boyunca 
normaldi. Yine karaciğer fonksiyon testlerinde iki kat yükselme 
izlenmedi. İndirect ve direct coombs testleri de negatif idi. Bu 
nedenle, hastanın hastaneye yatırılarak izlendiği tüm takiple-
rinde, preeklampsi veya HELLP Sendromu ile uyumlu klinik ve 
laboratuvar bulgusu izlenmemiştir.

Hemolitik üremik sendrom (HÜS), mikroanjiyopatik hemolitik 
anemi, trombositopeni ve akut böbrek hasarı ile karakterizedir. 
Kanlı diyare öyküsü, tipik HÜS tanısı için, önemli bir semptom-
dur ve hastalığa Shiga toksin üreten Escherichia coli neden 
olur. Ancak atipik HÜS varlığında da, diyare, bulantı, kusma 
olabilir (11). Atipik HÜS vakalarında, akut böbrek hasarı he-
men her zaman mevcuttur ve yüksek serum kreatinin, atipik 
HÜS tanısı için en önemli kriterdir (12). Atipik HÜS’ ü ortaya 
çıkaran neden olarak, kompleman aktivasyonunu düzenleyen 
genlerdeki mutasyonlar ve buna bağlı kontrolsüz kompleman 
aktivasyonu suçlanmaktadır. Kompleman düzenleyicilere karşı 
inhibitör antikorlar da tanımlanmıştır (13, 14). HÜS tanısı için bu 
mutasyonların veya kompleman inhibisyon antikorlarının (anti- 
CFH) tanımlanması gerekli değildir. Yine bazı durumlarda da 
aşırı kompleman aktivasyonu tetiklenebilir. Bunlar arasında en 
önemli nedenler, gebelik, organ nakli, sistemik lupus eritemato-
zus veya malignite sayılabilir. Eğer gebelikte veya doğum son-
rasında ortaya çıkarsa, gebelikle ilişkili atipik HÜS (p-aHÜS) 
olarak adlandırılır. Literatür incelendiğinde, p-aHÜS sıklıkla 
preeklampsi, plasenta dekolmanı, fetal ölüm veya doğum sonu 
kanama gibi obstetrik komplikasyonlar sonrasında ortaya çıkan 
vaka sunumları şeklindedir. Ancak komplike olmayan doğum-
lardan sonra da ortaya çıkabilir (15). Hastalığın kliniğinde göze 
çarpan en belirgin durum, özellikle en çok karıştırılan HEL-
LP Sendromu ve şiddetli preeklampsi ile karşılaştırıldığında, 
HÜS’da, çok daha şiddetli izlenen, akut böbrek hasarını işaret 
eden laboratuvar bulgularıdır (hiperkreatininemi, oligüri veya 
anüri) (16). Bu nedenle, özellikle serum kreatinin> 1.1 mg/dl 
ve serum LDH> 1000 U/L ise, atipik HÜS tanısı düşünülmeli-
dir. HÜS tanısını destekleyen diğer faktörler hastanın özgeç-
miş veya soygeçmişinde HÜS öyküsü, yüksek LDH: AST oranı 
(>10:1) veya düşük hemoglobin (<8.0 g/dl) olmasıdır. Yüksek 
bir LDH: AST oranı, karaciğer tutulumu ile orantısız eritroist he-
molizini gösterir. Hemoglobin düzeyi, hemokonsantrasyon ne-
deniyle şiddetli preeklampsi ve HELLP Sendromu’ nda normal 
izlenebilirken, HÜS’ de tipik olarak çok düşüktür. Ayrıca 1000 
U/L’ nin üzerindeki LDH değerleri de atipik HÜS’ te sık görü-
lürken, HELLP Sendromu’ nda daha az sıklıkta görülür (6, 17). 

Atipik HÜS klasik olarak karaciğer enzim yüksekliği ile ilişkili ol-
masa da gebelikle ilişkili atipik HÜS ile ilgili çok sayıda vakada, 
HELLP’ e benzer AST veya ALT yükselmeleri tanımlanmıştır 
(18, 19). Bu nedenle, AST veya ALT yüksekliği, HUS veya TTP 
için tanısal incelemeyi engellememelidir. Vakamızda karaciğer 
fonksiyon testlerinde yükselme izlenmedi. HELLP ve şiddetli 
preeklampsili hastalarda, obstetrik komplikasyonlar olmadığı 
sürece, doğum sonrasında hızlı iyileşme gözlenirken, HÜS’ da 
serum kreatininde, sıklıkla, 4 mg/dl üzerinde, dramatik ve hızlı 
artışlar ve hastada açıklanamayan hızlı kötüleşme ortaya çı-
kar. Nedene yönelik tedavi mümkün olmadığında veya dirençli 
vakalarda, komplemen blokajı yapan ekulizumab verilmelidir. 
Ekulizumabın, uzun süreli prognoza olumlu etkisi vardır (12). 
Bu nedenle, her ne kadar ilk basamak tedavide, tanı kesinleşe-
ne kadar sıklıkla, plazmaferez ve/ veya kortikosteroidler denen-
se de tanının daha fazla geciktirilmeden, ekulizumab tedavisine 
geçilmesi, anne morbiditesini azaltabilir (20). Vakamızda, he-
moglobin düzeyi çok düşse de oligüri izlenmedi; kreatinin, üre, 
AST ve GFR normal sınırlar içinde kaldı. LDH: AST oranı da 
düşük idi. Özellikle renal hasar bulgusunun ve HÜS öyküsünün 
bulunmaması ve diyare semptomu olmaması nedeniyle, HÜS 
tanısından uzaklaşıldı.

TTP, mikroanjiyopatik hemolitik anemi, trombositopeni, ilişkili 
purpura veya kanama, nörolojik anormallikler, ateş ve böbrek 
fonksiyon bozukluğu (hematüri ve/ veya proteinüri veya yüksek 
kan üre azotu) beşlisi ile karakterize olmakla beraber, gerçek-
te, hastaların sadece %20-30’ u, bu klasik beşli ile başvurur. 
Hematolojik olmayan bulguların tutarsızlığı nedeniyle, mikro-
anjiopatik hemolitik anemi ve trombositopeninin varlığı, TTP 
şüphesini artırmalı ve tedaviye başlamak için gecikilmemelidir. 
Günümüzde, trombositopeni ve mikroanjiyopatik hemolitik ane-
minin varlığı (artmış LDH, azalmış hemoglobin ve haptoglobin 
vb.) TTP’ nin olası teşhisi için yeterlidir. Ayrıca renal replasman 
gerektiren böbrek yetmezliği, TTP’ nin tipik bir özelliği değildir. 
Oysa, ayırıcı tanıda en çok karıştırılan, HUS mikroanjiopatik 
hemolitik anemi, plazma disintegrin- metalloproteinaz-trom-
bospondin tip1- 13 (ADAMTS13) >10 IU/dL ve baskın böbrek 
hasarı olan trombositopeni kliniği ile tanımlanır. HUS’ de, trom-
bositopeni TTP’ deki kadar şiddetli olmayabilir ve başvuru anın-
da anemi değişken olabilir (21). TTP ile ilişkili maternal mor-
talite, plazma değişiminin hemen başlatılmasıyla, %90’ dan, 
hızlıca, %10’ un altına düşürülebilir(22). Bu nedenle ayırıcı tanı 
vakit kaybedilmeden, hızla yapılmalı ve plazmaferez tedavisine 
bir an önce başlanmalıdır.

Trombositopeni şiddetli preeklampsi, HELLP, TTP ve atipik 
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HÜS için ortak bir bulgudur. Ancak çok derin trombositopeni, 
özellikle trombosit sayısı <30.000/µl olduğunda, TTP için şüp-
he uyandırmalıdır(23). Hemolitik anemi ve trombositopeni ile 
beraber anormal ADAMTS13 aktivitesi (<%10) olan kadınlarda, 
mutlaka TTP düşünülmeli ve geç kalmadan plazmafereze baş-
lanmalıdır.

Gebelikte trombositopeni ve hemoliz için en sık nedenler HEL-
LP sendromu ve şiddetli preeklampsi iken, diğer nedenlerden, 
TTP ve HÜS, daha nadir ortaya çıkar ve bu da bu durumların 
tanısında ve spesifik tedavide gecikmeye yolaçabilir. Klinik tab-
lo beklenmedik bir şekilde, yaşamı tehdit eden komplikasyon-
ların ortaya çıkmasına doğru evrilebilir. Bu nedenle, gebe takibi 
yapan hekimlerin, gebelikte hemolizin diğer nedenlerinden ha-
berdar olması ve ağır trombositopeni ile hastaneye başvuran 
gebe hastalarda, ayırıcı tanıda, TTP ve HÜS’ u gözönünde bu-
lundurmaları önemlidir.

TTP ve HÜS şüphesi olan hastaların, kadın doğum, hematoloji, 
neonataloji, nefroloji ve yoğun bakım uzmanlarından oluşan, 
anne ve bebeğin hayatta kalma şansını artıracakları, multidi-
sipliner yaklaşımla tedaviyi sağlayan üçüncü basamak merkez-
lere, mümkün olan en hızlı şekilde sevk edilmesi gerekir.
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Sperm Kryopreservasyonunda Epigenetik Değişiklikler

Epigenetic Changes in Sperm Cryopreservation

MEHMET CANER ÖZER  1 Orcid ID:0000-0002-4398-9598

ÖZ

Spermatozoa kriyoprezervasyon teknolojisi, erkek fertilitesi için en çok kullanılan 
koruma protokolüdür. Erkek doğurganlığının yönetimi, kanser tedavisi, vazektomi 
veya cerrahi infertilite tedavilerinden önce donör spermlerini depolamak ve koru-
mak için kullanılmaktadır. Epigenetik yeniden programlamanın embriyonik gelişim-
de hayati bir rol oynadığı bildirilmiştir ve birkaç çalışma, kusurlu epigenetik yeniden 
programlamanın anormal fetal büyüme, kanser ve diyabet gibi hastalıklar ile ilişkili 
olduğunu göstermiştir. Yapısal ve fizyolojik değişikliklerin yanı sıra, spermatozoada-
ki gen ve proteinlerin ekspresyonunun, mRNA stabilitesinin ve epigenetik içeriğin 
donma-çözme işleminden etkilenebileceği bildirilmektedir. Dondurulmuş-çözülmüş 
spermatozoadaki bu değişiklikler doğurganlık potansiyelini ve embriyo gelişimini 
etkileyebilmektedir. Kriyoprezervasyonda toksisite, epigenetik stabilite, mikrobiyal 
kontaminasyon gibi birden fazla güvenlik sorunu vardır. Bu sorunlardan epigene-
tik stabilite ve dondurulmuş spermatozoa ile doğan çocukların sağlığı üzerindeki 
kriyoprezervasyonun etkileri hakkında çok az bilgi vardır. Bu derlemede, kriyopre-
zervasyon sırasında spermlerdeki değişiklikler ve epigenetik modifikasyonları hak-
kındaki makaleler özetlenmiştir.

Anahtar kelimeler: Sperm Kryopreservasyonu, Epigenetik, Yardımcı Üreme tek-
nolojileri

ABSTRACT

Spermatozoa cryopreservation technology is the most widely used preservation 
protocol for male fertility. Cryopreservation of human sperm is used to store and 
preserve donor sperm prior to male fertility management, cancer treatment, vasec-
tomy or surgical infertility treatments. Epigenetic reprogramming has been reported 
to play a vital role in embryonic development, and several studies have shown that 
defective epigenetic reprogramming is associated with diseases such as abnormal 
fetal growth, cancer, and diabetes. In addition to structural and physiological chan-
ges, it has been reported that the expression of genes and proteins in spermatozoa, 
mRNA stability and epigenetic content may be affected by freeze-thaw process. The-
se changes in frozen-thawed spermatozoa can affect fertility potential and embryo 
development. There are multiple safety issues in cryopreservation, such as toxicity, 
epigenetic stability, and microbial contamination. Of these issues, little is known 
about the effects of cryopreservation on epigenetic stability and the health of children 
born with frozen spermatozoa. In this review, articles on changes in sperm and their 
epigenetic modifications during cryopreservation are summarized.

Keywords: Sperm Cryopreservation, Epigenetics, Assisted Reproductive Techno-
logies
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GIRIŞ

Spermatozoa kriyoprezervasyon teknolojisi, erkek fertilitesi 
için en çok kullanılan koruma protokolüdür. Kriyoprezervas-
yon prosedürlerinde büyük gelişmeler olmasına rağmen bazı 
olumsuzluklar çözüm beklemektedir. Bunlardan en önemlisi, 
taze spermatozoa kullanılan siklusa kıyasla donmuş-çözülmüş 
spermatozoa kullanılan sikluslarda daha düşük doğurganlık hı-
zıdır. Bu nedenle, kriyoprezervasyon altında spermin hayatta 
kalmasının iyileştirilmesi ve donmuş spermatozoanın güvenliği 
endişe yaratmaya devam etmektedir (1). 

Spermleri ilk olarak 1776’da Lazaro Spallanzani dondurarak 
saklamıştır. Hamilelik ve canlı doğum sağlayan insan spermle-
rinin ilk başarılı dondurularak saklanması 1953’te Sherman ve 
Bunge tarafından bildirilmiştir. Daha sonraki bu alandaki geliş-

melerin ardından, donmuş-çözülmüş spermatozoadan, 1984’te 
in vitro fertilizasyondan (IVF), 1990’da intrauterin inseminas-
yondan (IUI), 1992’de subzonal inseminasyondan ve 1994’te 
intrasitoplazmik sperm enjeksiyonundan (ICSI) sonra gebelik 
elde edilmiştir (2).   

İnsan sperminin kryopreservasyonu, erkek doğurganlığının yö-
netimi, kanser tedavisi, vazektomi veya cerrahi infertilite teda-
vilerinden önce donör spermlerini depolamak ve korumak için 
kullanılmaktadır. Kriyoprezervasyon sperm varlığını artırsa da, 
kriyoprezerve edilmiş spermin fertilizasyon potansiyeli, sperm-
deki yapısal ve fizyolojik değişiklikler nedeniyle tehlikeye girer. 
Dondurma işlemi sırasında, sıcaklıktaki ani değişiklikler, oz-
motik stres ve buz oluşumu gibi çeşitli faktörlerin, çözüldükten 
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sonra düşük sperm kalitesine yol açabileceği öne sürülmekte-
dir. Ayrıca, donma-çözme işlemi sırasında artan reaktif oksijen 
türleri (ROS) üretimi, spermatozoadaki yapısal ve fonksiyonel 
değişikliklerin bir başka nedenidir (3). ROS üretimi, epigene-
tik hatalara yol açabilecek DNA metilasyonunu olumsuz yönde 
değiştirir (4). 

Önceki çalışmalar, gametler ve preimplantasyon embriyolarının 
hem doğum öncesi hem de doğum sonrası gelecekteki büyüme 
ve gelişme potansiyelini etkileyebilecek çevresel koşullara du-
yarlı olduğunu göstermiştir. Böylece in vitro manipülasyonların, 
preimplantatif embriyoların gelişim potansiyellerini ve epigene-
tiklerini etkileyebileceği sonucu çıkarılmaktadır (5). Epigenetik 
yeniden programlamanın embriyonik gelişimde hayati bir rol oy-
nadığı bildirilmiştir ve birkaç çalışma, kusurlu epigenetik yeni-
den programlamanın anormal fetal büyüme, kanser ve diyabet 
gibi hastalıklar ile ilişkili olduğunu göstermiştir (6).

Yapısal ve fizyolojik değişikliklerin yanı sıra, spermatozoada-
ki gen ve proteinlerin ekspresyonunun, mRNA stabilitesinin ve 
epigenetik içeriğin donma-çözme işleminden etkilenebileceği 
bildirilmektedir. Dondurulmuş-çözülmüş spermatozoadaki bu 
değişiklikler doğurganlık potansiyelini ve embriyo gelişimini et-
kileyebilir (3). 

Kriyoprezervasyonda toksisite, epigenetik stabilite, mikrobiyal 
kontaminasyon gibi birden fazla güvenlik sorunu vardır (1). Bu 
sorunlardan epigenetik stabilite ve dondurulmuş spermatozoa 
ile doğan çocukların sağlığı üzerindeki kriyoprezervasyonun 
etkileri hakkında çok az bilgi vardır. Bu derlemede, kriyopre-
zervasyon sırasında spermlerdeki değişiklikler ve epigenetik 
modifikasyonları hakkındaki makaleler özetlenmiştir. 

SPERMATOZOANIN YAPISAL ÖZELLİKLERİ
Memeli spermatozoası, temel olarak belirgin şekilde yoğunlaş-
tırılmış bir çekirdek, çok az sitoplazma ve genel bir hidrodina-
mik şekle sahip son derece uzun bir kamçıdan oluşan en özel 
hücrelerden biridir (7). Sperm hücresinin temel işlevi, babanın 
genetik mirasını ve epigenetik bilgiyi embriyoya iletmektir. Daha 
da önemlisi, sperm kromatinindeki genlerin çoğunluğu prota-
minler tarafından yüksek oranda yoğunlaştırılırken, gelişimin ilk 
aşamalarında potansiyel olarak ihtiyaç duyulan genler, bir epi-
genetik işaretleme biçimini temsil eden histonlarla ilişkilidir (7). 

Somatik hücrelerle karşılaştırıldığında, spermatozoa çok fark-
lı bir kromatin yapısı ve organizasyonu barındırır. Spermdeki 
DNA, histonların büyük çoğunluğunun yerini alan ve altı kat 
daha yoğun bir DNA paketleme yapısına izin veren, sperma-

tozoal DNA’yı hücre dışı stres faktörlerine karşı koruyan prota-
minlere bağlıdır. Spermatogenez sırasında protaminasyon, his-
tonlar tarafından taşınan çoğu epigenetik bilginin çıkarılmasıyla 
sonuçlanır. Yine de kalan histon proteinleri önemlidir ve erken 
embriyonik gelişim için genleri dengeleyebilir (8). 

Erkek gamet fonksiyonunu kontrol etmenin kilit bir unsuru, altta 
yatan genlerin aktivasyonuna veya baskılanmasına izin veren 
metilasyon, asetilasyon ve fosforilasyon gibi histonların trans-
lasyon sonrası modifikasyonunu (PTM) içerir. Histon PTM’leri, 
transkripsiyon, DNA onarımı, DNA replikasyonu ve kromozom 
yoğunlaşması gibi hücresel süreçleri yönetmede esastır (9). 

Montjean ve ark. yaptıkları çalışmada global sperm DNA me-
tilasyon seviyesinin sperm konsantrasyonu, sperm motilitesi 
ve sperm DNA bütünlüğü ile ilişkili olduğunu bildirmiştir. Düşük 
konsantrasyon ve düşük sperm motilitesinde global DNA meti-
lasyon düzeyi düşük bulunmuştur (4,10). 

SPERMATOZOA KRYOPREZERVASYONU
Semen kriyoprezervasyonu, Lazaro Spallanzani’den sonra Pol-
ge’nin gliserolün kriyoprotektan özelliklerini keşfetmesiyle ivme 
kazanmıştır. Bu çalışmalar, doğurganlığın korunması alanında 
bir dönüm noktası olmuştur. Bununla birlikte, sperm kriyobiyolo-
jisindeki sayısız başarıya rağmen, kriyoprezervasyondan sonra 
canlı spermatozoayı optimal olarak geri kazanabilen yöntemler 
için araştırmalar devam etmektedir (11).

Semen kriyoprezervasyonunda, kriyoprotektan ve dondurma 
prosedüründe farklılık gösterebilen çeşitli protokolleri kulla-
nılır, ancak çoğunlukla sperm koruma süreci nispeten birkaç 
adım içerir. İlk adım, suyun ozmoz yoluyla hareketiyle hücreyi 
dehidrate eden yüksek çözünen konsantrasyonları içeren bir 
kriyoprotektan eklenmesini içerir. Bu hücrelerin içindeki suyun 
uzaklaştırılması, donma ve çözme sırasında hücre tahribatına 
neden olan hücre içi buz kristali oluşumunu en aza indirmek 
için önemlidir. Kriyoprotektanlarla birlikte, buz oluşumuna veya 
yeniden kristalleşmeye bağlı olarak olası hücre içi su miktarını 
en aza indirmek için uygun soğutma ve ısıtma oranlarının uy-
gulanması esastır (12). 

Donma hasarı ile ilgili iki mekanizma vardır, birincisi hücreyi 
delip yok eden buz kristallerinin oluşumu, diğeri ise sıvı fazın 
bileşimindeki değişikliklere olan etkilerdir. Genel olarak, kry-
protektanlar (CPA) toplam çözünen madde konsantrasyonunu 
arttırır ve oluşan buz miktarını azaltır (2).
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EPİGENETİK
Epigenetik, genler ve fenotipi meydana getiren ürünleri ara-
sındaki nedensel etkileşimleri inceleyen biyoloji dalıdır. Bugün 
bildiğimiz şekliyle epigenetik, mitotik ve/veya mayotik olarak 
kalıtsal olan ve DNA dizisinde bir değişiklik gerektirmeyen gen 
fonksiyonundaki değişikliklerin incelenmesi olarak tanımlan-
mıştır (13). 

Epigenetik süreçler, DNA metilasyonunu, histon modifikas-
yonlarını ve kromatin yeniden şekillenmesini içerir. Bu modifi-
kasyonların kısa veya uzun vadeli sonuçları olabilir ve mitotik 
olarak hücreden hücreye ve germ hattı yoluyla bir sonraki nesle 
aktarılabilir. Histonların etrafını saran DNA, kromatin modelinin 
bir parçası olan nükleozom oluşumu ile sonuçlanır. Özel DNA 
düzeni, bir genin transkripsiyonel olarak aktif mi yoksa sessiz 
mi olacağını belirler (9).

Embriyogenezin gelişim programı hem genetik hem de epige-
netik mekanizmalar tarafından kontrol edilir. Epigenetik işaret-
ler, DNA’nın ve bununla ilişkili kromatin proteinlerinin enzim 
aracılı kimyasal modifikasyonlarıdır. DNA’nın birincil dizisini de-
ğiştirmemelerine rağmen, genom fonksiyonunun düzenlenme-
sinde ve gelişmesinde önemli roller oynarlar. Genom çapında 
epigenetik yeniden programlama, döllenmeden hemen sonra 
zigotta başlayan ve preimplantasyon gelişiminin blastosist aşa-
masına kadar uzanan erken embriyoda meydana gelir (6). 

Epigenetik, hangi genlerin, ne zaman ve hangi dokularda aktif 
olduğunu düzenlemede hayati bir rol oynayan DNA’nın kom-
paktlığını ve yeniden programlanmasını kontrol eder. Game-
togenez ve erken embriyo gelişimi sırasında, iki terminal olarak 
farklılaşmış hücre (spermatozoon ve oosit) bir totipotent zigot 
oluşturmak üzere birleştikçe, hem erkek hem de dişi kalıtsal 
kromatine kapsamlı epigenetik modifikasyonlar eklenir. Geli-
şimin bu erken evresinde kromatine yapılan bu tür kapsamlı 
modifikasyonlar, memeli genomunu, DNA’ya, ilişkili proteinlere, 
kodlayan ve kodlamayan RNA’lara kovalent modifikasyonlar 
şeklinde gelebilen, çevresel olarak indüklenen epigenetik de-
ğişikliklere duyarlı hale getirir. Ağırlıklı olarak hayvan çalışma-
larından elde edilen bulgular, bu tür değişikliklerin, gelişimsel 
süreçlerde, yetişkinlikte belirli hastalıklara yatkınlıkla birlikte 
doğuştan anormalliklerle sonuçlanan değişikliklerede yol aça-
bileceğini göstermektedir (9).

Memelilerde DNA metilasyonu, çoğunlukla CpG dinükleotidle-
rinde sitozin kalıntılarının 5. karbonunda meydana gelir (13). 
CpG olmayan metilasyon, embriyonik kök hücrelerde ve bölün-
meyen hücrelerde saptanır ve hücre tipine özgü fonksiyonları 
düzenler. CpG bölgeleri, CpG adaları olarak bilinen belirli geno-

mik lokasyonlarda yüksek sıklıkta meydana gelir. Memelilerde, 
CpG adacıkları sıklıkla promotör bölgelerde bulunur ve genel-
likle metillenmezken, diğer CpG bölgeleri metillenir (3). 

DNA metilasyonu, transkripsiyonel susturma ile ilişkilidir. Bu-
nunla birlikte, imprinting, X-kromozomu inaktivasyonu, tekrar-
layan ve sentromerik dizilerin susturulması dahil olmak üzere 
diğer önemli moleküler işlemlerde kritik roller oynar. Kovalent 
histon translasyon sonrası modifikasyonları gibi diğer epige-
netik mekanizmalar, histon proteinleri üzerindeki fonksiyonel 
grupların (asetil, metil, fosforil, sumoil) eklenmesi veya çıka-
rılmasıyla kromatin yapısını değiştirir. Histon modifikasyonları, 
DNA-kromatin bağlanmasını etkiler, böylece DNA stabilitesini 
ve transkripsiyon faktörlerine uygunluğunu değiştirir. Gen eks-
presyon paternleri, kromatin yeniden şekillenmesi ve histon 
varyantlarının tanıtılması dahil olmak üzere kovalent olma-
yan histon modifikasyonlarından da etkilenebilir. Kodlamayan 
RNA’lar, genomik imprinting ve gen susturma, hücre kaderi 
kararları için gerekli olan diğer önemli epigenetik mekanizma 
örnekleridir. Bu nedenle epigenetik mekanizmalar, dondura-
rak saklamanın hücre kaderi kararları üzerindeki bazı etkilerini 
açıklamak için potansiyel bir mekanizma sağlar (13). DNA me-
tilasyonu, beş DNA metiltransferazdan (DNMT’ler) oluşan bir 
protein ailesi tarafından kurulur ve korunur. Bunlar arasında, 
üç de novo DNMT (DNMT3A, 3B ve 3C) ve katalitik olarak aktif 
olmayan bir kofaktör (DNMT3L), genellikle bir CpG bağlamında 
sitozin metilasyonunun kurulmasından sorumludur (14).

Genomik damgalama, memeli genlerinin bir alt kümesini etkile-
yen ve ebeveyn monoalelik ekspresyon paterni ile sonuçlanan 
epigenetik bir fenomendir. Ebeveyn alellerini farklılaştırmak 
için, germ hücrelerinde DNA metilasyonu ve histon modifikas-
yonlarını içeren epigenetik işaretler başlatılır ve embriyonik ge-
lişim ve doğum sonrası yaşam süresi boyunca korunur. Son 
zamanlarda yapılan çalışmalar, sperm kriyoprezervasyonunun 
epigenetik bozukluklarla ilişkili olup olmadığı sorusuna cevap 
vermeye başlamıştır. Ancak kriyoprezervasyonun spermdeki 
epigenetik modülasyon üzerindeki etkileri ve olası epigene-
tik değişikliklerin donmuş spermatozoa ile doğan çocukların 
sağlığı üzerindeki etkileri hakkında sınırlı bilgi mevcuttur. Bazı 
çalışmalar kriyoprezervasyonun insan sperm genlerinin DNA 
metilasyon paternini etkileyemeyeceğini bildirmiş olsa da, diğer 
araştırmaların sonuçları bu çalışmalarla tutarlı değildir (3). 

KRYOPRESERVASYONUN SPERMLERDEKİ EPİGENETİK 
DEĞİŞİKLİKLERİ
Kryopreservasyonun spermler üzerine etkileri serbest oksijen 
radikallerin artışı, membran hasarı, DNA fragmentasyonu, can-
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lılığın azalışı, apoptosis, hücre iskelet hasarı, motilite azalması, 
fertilizasyon yeteneğinin azalması, mitokondri hasarı ve epige-
netik değişiklikler olarak sıralanabilir. Sperm kriyoprezervas-
yonu, membran geçirgenliği, motilite, metabolizma, apoptoz, 
kapasitasyon ve fertilizasyon ile ilgili çeşitli hücresel süreçlerde 
yer alan proteinleri değiştiren fiziksel değişiklikleri indükler (2). 

Kriyoprezervasyon, sperm transkriptomu ve proteomiklerinde 
moleküler bozukluklara yol açabilecek ani ozmotik ve sıcaklık 
değişikliklerini içerir. Mevcut kriyoprezervasyon protokollerini 
optimize etmek için kriyoprezervasyon sırasında bu moleküler 
bozuklukların tam olarak anlaşılması esastır. Epigenetik ile ilgili 
olarak, daha önceki çalışmalar, dondurarak saklamanın motili-
te, kapasitasyon, oosit bağlama yeteneği ve akrozom reaksiyo-
nu gibi temel sperm fonksiyonlarında yer alan spesifik genlerin 
profillerini değiştirdiğini göstermiştir (1). 

Spermatozoanın genleri ve protein ekspresyonu, mRNA stabili-
tesi ve epigenetik içeriğinin donma-çözme işlemi sırasında mo-
düle edildiği düşünülmektedir. Kriyoprezervasyon, doğurganlık 
potansiyeli ile ilgili anahtar genlerin (SNORD116/PWSAS ve 
UBE3A) ekspresyonunu etkileyebilir (11). 

Son zamanlarda, sperm hücrelerinde dondurma işlemi sıra-
sında meydana gelebilecek bazı epigenetik modifikasyonları 
açıklamaya başlayan başka çalışmalar da vardır. Flores ve ar-
kadaşları, kriyoprezervasyondan sonra domuz spermatozoası 
baş kısmında nükleoproteinik yapı değişikliklerini göstermişler-
dir. Bunlar histon H1-DNA bağlayıcı proteinler ve protein-DNA 
disülfit bağlarındaki değişiklikleri içermektedir (17). Zeng ve ar-
kadaşlarının bir çalışmasında, DNMT3A, DNMT3B, JHDM2A, 
KAT8, PRM1, PRM2 ve IGF2 gibi epigenetik ile ilgili genlerin 
ekspresyonunun donma öncesi ve sonrasında değişebileceğini 
ve farklı kriyoprotektif ajanların eklenmesi, domuz spermato-
zoasındaki epigenetik ile ilgili genlerde donma veya kriyopre-
zervasyon kaynaklı ekspresyon değişikliklerine karşı daha iyi 
koruma sağlayabileceği belirtmiştir (16). Başka bir çalışma, 
kriyoprezervasyonun, anne tarafından transkribe olan LIT1, 
SNRPN ve MEST gibi insan sperm genlerinin DNA metilasyon 
modelini ve ayrıca baba tarafından transkribe edilen MEG3 ve 
H19 genlerini etkilemediğini bildirdi (11).

Spermatozoa, döllenme sırasında oosite paternal mRNA verir 
ve bu nedenle erken embriyo gelişiminde önemli bir rol oynar. 
Ayrıca, dondurma işlemi sırasında, spermatozoadaki transkript-
ler ve mRNA-protein etkileşimleri kaybolabilir ve bu da embriyo 
gelişimini doğrudan etkileyebilir. Sperm mRNA’sı ile erken ge-
lişim arasındaki korelasyonlar insanlarda ve bazı hayvanlarda 
bildirilmiştir. Kriyoprezervasyonun insan sperm fertilitesi ile il-

gili birkaç anahtar transkript (PRM1, PRM2, PEG1/MEST ve 
ADD1) ifadesini azalttığı gösterilmiştir (11). 

Dondurma ve çözme, sperm mRNA’sının transkripsiyonunu 
kısmen değiştirebilir ve mRNA’lar ile proteinler arasındaki et-
kileşimi engelleyerek embriyoların erken gelişimini etkileye-
bilir. Hayvan deneylerinde, sperm histon modifikasyonu ve 
metilasyonu gibi birçok epigenetik değişiklik, çözmeden sonra 
gözlenmiştir (15) . Dondurulmuş hücrelerde histon H3 ve H4 
asetilasyonunda önemli azalma tespit edilmiştir.  Ayrıca, kriyop-
rezervasyon, aktif olarak kopyalanan genlerle ilgili bir değişiklik 
olan H3K4me3 seviyesini azaltır; ve transkripsiyonel baskı ile 
ilgili bir modifikasyon olan H3K27me3 seviyesini arttırır (3).

Dondurarak saklama sırasında sperm nükleer DNA’sının zarar 
görmesiyle ilgili endişelere rağmen, donmuş spermle döllenmiş 
yavrularda genetik veya fenotipik anomalilerde doğrulanmış bir 
artış tanımlanmamıştır. Spermdeki oksidatif stres, erken emb-
riyonik gelişim sırasında epigenetik yeniden programlamayı 
etkileyebilir (3).

Mikro-RNA, mRNA translasyonunu etkiler ve miR-22 ve miR-
450b-5p, taze spermatozoa ile karşılaştırıldığında kriyoprezer-
vasyondan sonra spermatozoada önemli ölçüde down-regüle 
edilir. Bu epigenetik değişiklikler, donma-çözme işleminden 
etkilenen spermatozoa hareketliliği ve doğurganlığındaki düşü-
şün ana nedeni olabilir (1).

DNA metiltransferazlar (DNMT) tarafından oluşturulan metilas-
yon işaretlerini bozabilecek kriyoprezervasyon kaynaklı stres 
ve kriyoprotektan toksisitesi nedeniyle DNA değişiklikleri ve 
epigenetik mutasyonlar üretilebilir. ROS, DNMT ekspresyonu-
nun up regülasyonuna veya bölgeye özgü hipermetilasyon ile 
sonuçlanan yeni bir DNMT içeren kompleks oluşumuna neden 
olabilir (4). 

Son yıllarda yapılan çalışmalar IVF/ICSI tedavilerini takiben do-
ğan bebeklerde, anormal plasentasyon, düşük doğum ağırlığı 
veya yüksek doğum ağırlığı gibi epigenetik düzensizlik ile ilişkili 
olabilecek, olumsuz perinatal sonuç riskinin arttığını bildirmek-
tedir. Bu çalışmalara rağmen, epigenetik bozuklukların sıklığını 
arttırmada infertilite nedeninin mi yoksa ICSI, kryopreservas-
yon gibi yöntemlerin mi rol oynadığını göstermek zordur (9). 

Kriyoprezervasyon sırasında aşırı ROS üretiminin sperm kalite-
si üzerinde zararlı etkileri vardır. Anormal sperm önemli bir ser-
best radikal kaynağı olduğundan, kriyoprezervasyon işleminin 
neden olduğu ROS seviyesi anormal spermde morfolojik olarak 
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normal spermden daha yüksek olabilir. Oksidatif stresin, DNA, 
histonlar ve histon değiştiricileri etkileyerek hücrelerin epigene-
tik durumunu etkileyebileceği düşünülmektedir (3). 

DNA metilasyonundaki kriyoprezervasyonla ilgili değişiklikle-
rin, kriyoprezervasyon ve/veya laboratuvar teknikleri ile ilgili 
protokollerin bir özelliği mi yoksa spermatogenez sırasında 
spermde neden olan epigenetik kusurlar mı olduğu henüz 
belirlenmemiştir. Bu tekniğin güvenliğini sağlamak için sperm 
kriyoprezervasyon protokollerini optimize etmenin, girdi DNA 
metilasyon hatalarının oluşmasını önlemek için ihtiyati bir yak-
laşım olarak kabul edilebileceği görülmektedir. Ayrıca, sperm 
kriyoprezervasyonunun kullanımı küresel olarak arttığından, 
kriyoprezervasyon sonuçlarının çok merkezli, uzun vadeli bir 
takip çalışmasının yürütülmesi ve inprinting hatalarıyla ilgili 
daha fazla sayıda hastalığın değerlendirilmesi için daha fazla 
çalışma yapılmalıdır (4).

Kriyoprezervasyonun sperm DNA metilasyonu üzerindeki etkisi 
hakkında kesin bir sonuca varmak için, kriyoprezervasyon iş-
leminin aynı koşulları altında daha büyük numune boyutlarına 
sahip multiklinik çalışmalara ve DNA metilasyon analizine ihti-
yaç vardır. 

Özetle, yardımcı üreme tekniklerinde sperm motilite ve fertili-
zasyonu tehlikeye atan durumların sperm kriyoprezervasyonu 
ile ilişkisi giderek artan çalışmalarla gösterilmiştir. Kryopreser-
vasyonun epigenetik modifikasyonlar üzerinde meydana getir-
diği değişiklikler açıktır. Bu yüzden sperm kryopreservasyon 
işleminin standartları belirlenmeli ve olası sonuçları hakkında 
hastalara danışmanlık verilmelidir.
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