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ABSTRACT

Amaç: 3ODWHOHW�LQGHNVOHULQGHQ�ELUL�RODQ�SODWHOHW�N�WOH�LQGHNVL��3.ø�¶QLQ�SUHHNODPSVL�
YH�JHVWDV\RQHO�KLSHUWDQVL\RQ�KDVWDODUÕQGD�NRQWURO�JUXEX�LOH�NDUúÕODúWÕUÕODUDN�GH÷HU-
OHQGLULOPHVLQL�DPDoODGÕN��

Gereç ve Yöntemler: dDOÕúPD�UHWURVSHNWLI�RODUDN�WDVDUODQGÕ��2FDN������YH�2FDN�
����� \ÕOODUÕ� DUDVÕQGD�0HUVLQ�hQLYHUVLWHVL� .DGÕQ�+DVWDOÕNODUÕ� YH�'R÷XP� NOLQL÷LQGH�
WDNLS� HGLOPLú� ��� JHVWDV\RQHO� KLSHUWDQVL\RQ� �*+��� ���� SUHHNODPSVL� �3(��9(� ����
VD÷OÕNOÕ�NRQWURO�KDVWDVÕQÕQ�GRV\DODUÕ�WDUDQGÕ��3ODWHOHW�VD\ÕVÕ��36���RUWDODPD�SODWHOHW�
KDFPL��23+��GH÷HUOHUL�YH�SODWHOHW�VD\ÕVÕ�[�RUWDODPD�SODWHOHW�KDFPL�������IRUP�O��LOH�
EXOXQDQ�SODWHOHW�N�WOH�LQGHNVOHUL��3.ø��JUXSODU�DUDVÕQGD�NDUúÕODúWÕUÕOGÕ��

Bulgular: � 36�� 3.ø� YH� 23+� GH÷HUOHUL� JUXSODU� DUDVÕQGD� IDUNOÕ� EXOXQGX�� 6XEJUXS�
DQDOL]LQGH��*+�YH�NRQWURO�JUXEX�DUDVÕQGD�LVWDWLVWLNVHO�IDUN�EXOXQPDGÕ��3(�JUXEXQGD�
36��3.ø�YH�23+�RUWDODPD�GH÷HUOHUL�NRQWURO�JUXEXQD�J|UH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�
G�]H\GH�G�ú�NW���S �������S �������S ������VÕUDVÕ\OD���3UHHNODPSVLQLQ�|QJ|U�V��
LoLQ�3.ø�GH÷HUOHULQLQ�NHVPH�QRNWDVÕ���������PO������RODUDN�DOÕQGÕ÷ÕQGD�3.ø¶QLQ�VHQ-
VLWLYLWHVL�YH�VSHVL¿VLWHVL�VÕUDVÕ\OD�������YH�������RODUDN�EXOXQGX�� ��������

Sonuç: 36��23+�YH�LON�NH]�SUHHNODPSVL�KDVWDODUÕQGD�GH÷HUOHQGLULOHQ�3.ø�GH÷HUOHUL�
SUHHNODPSVL�KDVWDODUÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�G�ú�N�VDSWDQGÕ��

Anahtar kelimeler: *HVWDV\RQHO�KLSHUWDQVL\RQ��SUHHNODPSVL��SODWHOHW�N�WOH�LQGHNVL��

ÖZ

Aim: 7R�DVVHVV�WKH�SUHGLFWLYH�UROH�RI�WKH�SODWHOHW�LQGLFHV�LQFOXGLQJ�SODWHOHW�PDVV�LQGH[�
�30,��IRU�WKH�GLDJQRVLV�RI�SUHHFODPSVLD��3(��DQG�JHVWDWLRQDO�K\SHUWHQVLRQ��*7+���

Materials and Methods: 7KLV� UHWURVSHFWLYH� VWXG\� ZDV� FRQGXFWHG� E\� VFDQQLQJ�
WKH�¿OHV�RI�SDWLHQWV�KRVSLWDOL]HG�EHWZHHQ�-DQXDU\���������DQG�-DQXDU\���������LQ�
0HUVLQ�8QLYHUVLW\�*\QHFRORJ\�DQG�2EVWHWULFV�FOLQLFV�����JHVWDWLRQDO�K\SHUWHQVLRQ��
����SUHHFODPSVLD�DQG�����KHDOWK\�FRQWURO�SDWLHQWV�ZHUH�VHOHFWHG�DFFRUGLQJ�WR�WKH�
VWXG\�FULWHULD��3ODWHOHW�FRXQW��3&��DQG�PHDQ�SODWHOHW�YROXPH��039��YDOXHV�ZHUH�RE-
WDLQHG�IURP�KRVSLWDO¶V�HOHFWURQLF�GDWDEDVH��30,�ZDV�FDOFXODWHG�E\�WKH�IRUPXOD�3&�[�
039������
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7$ù,1�&�

INTRODUCTION

DOI: 10.38136/jgon.854818

6\VWROLF�EORRG�SUHVVXUH�������PP+J�DQG���RU�GLDVWROLF�EORRG�
SUHVVXUH������PP+J�DIWHU�WKH���WK�ZHHN�RI�SUHJQDQF\�LV�GH¿-
QHG�DV�JHVWDWLRQDO�K\SHUWHQVLRQ��*+7��DQG�RQH�SRVLWLYH�SURWH-
LQ�LQ�VSRW�XULQH�RU�SURWHLQXULD�DERYH�����PLOOLJUDPV�LQ����KRXU�
XULQH�LQ�VXFK�SDWLHQWV�LV�FDOOHG�SUHHFODPSVLD��3(�������$SSUR[L-
PDWHO\�����RI�SUHJQDQFLHV�KDYH�*+7�DQG�3(�LV�GLDJQRVHG�LQ�

���RI�DOO�SUHJQDQFLHV������3(�DQG�*+7�DUH�DPRQJ�WKH�PRVW�LP-
SRUWDQW�SUREOHPV�RI�WKH�SUHJQDQF\�SHULRG��ERWK�DVVRFLDWHG�ZLWK�
LQFUHDVHG�PDWHUQDO�PRUWDOLW\�DQG�PRUELGLW\�UDWHV������$OWKRXJK�
WKH�H[DFW�SDWKRSK\VLRORJ\�RI�SUHHFODPSVLD� LV�QRW�NQRZQ�� LQD-
GHTXDWH�LQYDVLRQ�RI�WURSKREODVWV�LQWR�WKH�PDWHUQDO�YDVFXODU�EHG�
DQG�FRQVHTXHQWO\�LQFUHDVHG�SODFHQWDO�EORRG�ÀRZ�DQG�LQFUHDVHG�
PDWHUQDO�HQGRWKHOLDO�G\VIXQFWLRQ�ZLWK�LQÀDPPDWLRQ�DUH�DPRQJ�
WKH�NQRZQ�HWLRORJLHV������3ODWHOHWV�WDNH�DQ�LPSRUWDQW�UROH�LQ�WKH�
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7$ù,1�&�

SURJUHVVLRQ� RI� SUHHFODPSVLD� ����� 7KH� WKURPERF\WRSHQLD� WKDW�
RFFXUV� UHÀHFWV� WKH� VHYHULW\� RI� WKH� GLVHDVH� ����� 6HFRQGDU\� WR�
WKURPERF\WRSHQLD��QHZ�SODWHOHW�SURGXFWLRQ�RFFXUV�LQ�WKH�ERQH�
PDUURZ������,Q�VRPH�VWXGLHV��WKH�YROXPH�DQG�LQGLFHV�RI�WKHVH�
QHZ�SODWHOHWV�ZHUH� IRXQG� WR�EH�UHODWHG� WR�SODWHOHW�DFWLYLW\� �����
7KHUHIRUH�� VRPH� LQGLFHV�DUH�XVHG� WR�SUHGLFW� DQG�PRQLWRU� WKH�
SURJUHVVLRQ�RI�WKH�GLVHDVH��3ODWHOHW�FRXQW��3&���PHDQ�SODWHOHW�
YROXPH��039���SODWHOHW�FRXQW���PHDQ�SODWHOHW�YROXPH��3&�039��
DUH�VRPH�RI� WKHVH� LQGLFHV� �����5HFHQWO\�D�QHZ�SODWHOHW� LQGH[�
FDOOHG�SODWHOHW�PDVV�LQGH[��30,���ZKLFK�LV�FDOFXODWHG�E\�WKH�IRU-
PXOD� SODWHOHW� FRXQW� [�PHDQ� SODWHOHW� YROXPH� �� ����� KDV� EHHQ�
VXJJHVWHG�WR�EH�FORVHO\�UHODWHG�WR�SODWHOHW�IXQFWLRQ������7KH�UROH�
RI�WKLV�LQGH[�LV�QRW�NQRZQ�LQ�3(�RU�*+7��

�����,Q�SUHYLRXV�VWXGLHV��LW�ZDV�UHSRUWHG�WKDW�SODWHOHW�LQGLFHV�FDQ�
EH�XVHG�DV�3(�SUHGLFWRUV��,Q�RXU�VWXG\�ZH�DLPHG�WR�DVVHVV�WKH�
SUHGLFWLYH�UROH�RI�WKH�SODWHOHW�LQGLFHV�LQFOXGLQJ�30,�IRU�3(�DQG�
*7+�E\�FRPSDULQJ�WKHVH�LQGLFHV�LQ�KHDOWK\�SUHJQDQW�ZRPHQ��
SUHJQDQW�ZRPHQ�ZLWK�*7+�DQG�3(���

7KH� VWXG\� ZDV� FRQGXFWHG� E\� VFDQQLQJ� WKH� ¿OHV� RI� SDWLHQWV�
KRVSLWDOL]HG�EHWZHHQ�-DQXDU\���������DQG�-DQXDU\���������LQ�
0HUVLQ�8QLYHUVLW\�*\QHFRORJ\�DQG�2EVWHWULFV�'HSDUWPHQW��'L-
DJQRVHV�DQG�JURXSV�LQ�SDWLHQW�¿OHV�ZHUH�GHWHUPLQHG�DV�IROORZV��
0HDVXUHG�ZLWK� DQ� LQWHUYDO� RI� �� KRXUV� DIWHU� WKH� ��WK�ZHHN� RI�
SUHJQDQF\��ZRPHQ�ZLWK�V\VWROLF�EORRG�SUHVVXUH������PP+J�RU�
GLDVWROLF�EORRG�SUHVVXUH�DERYH�����PP+J�DQG�!��SRVLWLYH� LQ�
VSRW�XULQH�RU�!�����PJ�SURWHLQ�LQ����KRXU�XULQH�ZHUH�GLDJQRVHG�
WR� KDYH�3(� DQG� VHOHFWHG� DV� ³*URXS� �´�� ZRPHQ�ZLWK� V\VWROLF�
EORRG�SUHVVXUH������PP+J�RU�GLDVWROLF�EORRG�SUHVVXUH�DERYH�
����PP+J�DQG�ORVV�RI�SURWHLQ�LQ�VSRW�XULQH����SRVLWLYH�RU������
PJ�LQ����KRXU�XULQH�ZHUH�GLDJQRVHG�WR�KDYH�*+7�DQG�VHOHFWHG�
DV�³*URXS��´��SUHJQDQW�ZRPHQ�ZKR�ZHUH�KHDOWK\��KDG�QR�DG-
GLWLRQDO�GLVHDVH��KDG�QRUPDO�EORRG�SUHVVXUH�DQG�SURWHLQ�OHYHOV�
LQ�XULQH�ZHUH�VHOHFWHG�DV�³*URXS��´��3DWLHQWV�ZLWK�D�KLVWRU\�RI�
WK\URLG� GLVHDVH�� SUH�SUHJQDQF\� K\SHUWHQVLRQ�� GLDEHWHV� PHOOL-
WXV�DQG� OLYHU�GLVHDVH�ZHUH�H[FOXGHG� IURP�WKH�VWXG\�����*+7��
���� 3(� DQG� ���� FRQWURO� SDWLHQWV�ZHUH� HQUROOHG� DFFRUGLQJ� WR�
WKH� LQFOXVLRQ� FULWHULD�� +HPRJORELQ�� KHPDWRFULW�� SODWHOHW� FRXQW�
�3&��DQG�PHDQ�SODWHOHW�YROXPH��039��YDOXHV�ZHUH�UHFRUGHG�E\�
DQDO\]LQJ�KHPRJUDPV�ZLWK�DQ�DXWRPDWHG�KHPDWRORJ\�DQDO\]HU�
�6<60(;�;1��������������'HPRJUDSKLF�GDWD�RI�WKH�SDWLHQWV�
LQFOXGLQJ�DJH��JHVWDWLRQDO�ZHHN�RI�GHOLYHU\�DQG� ODERUDWRU\�UH-
VXOWV� LQFOXGLQJ� FRPSOHWH� EORRG� FRXQW� DQG� OLYHU�UHQDO� IXQFWLRQ�
WHVWV�ZHUH� UHFUXLWHG� IURP� WKH�HOHFWURQLF�GDWDEDVH�RI� WKH�KRV-

SLWDO��30,�ZDV� FDOFXODWHG�E\�PXOWLSO\LQJ� SODWHOHW� QXPEHU�ZLWK�
039�DQG�GLYLGH�WKH�UHVXOW�E\�������

Statistical analysis 
6WDWLVWLFDO�DQDO\VLV�ZDV�DFFRPSOLVKHG�E\�XVLQJ�,%0�6366�YHU-
VLRQ������VWDWLVWLFDO�SURJUDP�� ,Q�2QH�:D\�$129$��YDULDQFHV�
ZHUH�VHHQ� WR�EH�GLVWULEXWHG�KRPRJHQHRXVO\��1RUPDOLW\�RI� WKH�
GDWD�ZDV�WHVWHG�ZLWK�.ROPRJRURY�6PLUQRY�WHVW��1RUPDOO\�GLVWUL-
EXWHG�GDWD�ZHUH�H[SUHVVHG�DV�PHDQ���VWDQGDUG�GHYLDWLRQ�DQG�
FRPSDUHG�ZLWK�2QH�:D\�$129$� WHVW�� � 6LQFH� WKH� QXPEHU� RI�
SDWLHQWV� LQ� WKH�JURXSV� LV�GLIIHUHQW� IURP�HDFK�RWKHU�� WKH�7XNH\�
WHVW�ZDV�XVHG� LQ� WKH�3RVW�+RF� WHVWV� IRU� WKH�HYDOXDWLRQ�RI� WKH�
VXS�JURXSV��52&�FXUYHV�ZHUH�FRQVWUXFWHG�IRU�VLJQL¿FDQWO\�GLI-
IHULQJ�SDUDPHWHUV�WR�HVWDEOLVK�GLDJQRVWLF�FXW�RII�YDOXHV��$�YDOXH�
RI�S��������ZDV�FRQVLGHUHG�WR�EH�VLJQL¿FDQW���

7KH� FRPSDULVRQ� RI� WKH� DJH��ZHHN� RI� GHOLYHU\� DQG� ODERUDWRU\�
¿QGLQJV�ZHUH�GHSLFWHG�LQ�WDEOH����

:KHQ� WKH�DJHV�ZHUH�FRPSDUHG�� LW�ZDV� IRXQG� WKDW� WKH�DYHUD-
JH�DJH�RI� WKH�SDWLHQWV�ZLWK�JHVWDWLRQDO�K\SHUWHQVLRQ�ZDV�VLJ-
QL¿FDQWO\� KLJKHU� WKDQ� WKH� RWKHU� WZR� JURXSV� �S � ������� DQG�
��������� WKH� SUHHFODPSVLD� JURXS� DQG� WKH� FRQWURO� JURXS� KDG�
VLPLODU�PDWHUQDO�DJH��7KH�ZHHN�RI�JHVWDWLRQ�DW�ELUWK�ZHUH�VLJ-
QL¿FDQWO\�GLIIHUHQW�EHWZHHQ�WKH�JURXSV��S ���������,W�ZDV�VHHQ�
WKDW�SUHHFODPSVLD�SDWLHQWV�JDYH�ELUWK� LQ�YHU\�HDUO\�ZHHNV��S �
�������IRU�3(�YV�FRQWURO��S ��������IRU��3(�YV�*+7���7KH�*+7�
JURXS�SDWLHQWV�GHOLYHUHG�DQ�DYHUDJH�RI� WZR�ZHHNV�EHIRUH� WKH�
FRQWURO�JURXS��S ��������7KH�PHDQ�$/7�DQG�$67�YDOXHV�ZHUH�
GLIIHUHQW�EHWZHHQ� WKH�JURXSV� �S ������DQG�S ������ UHVSHFWL-
YHO\���7KH�FUHDWLQLQ�OHYHOV�ZHUH�KLJKHU�LQ�WKH�3(�JURXS�DQG�LQ�
WKH�*+7�JURXS�YHUVXV�WKH�FRQWURO��S �������IRU�3(�YV�FRQWURO�
DQG� S ������� IRU�*+7� YV� FRQWURO��� EXW�� WKHUH�ZDV� QR� VLJQL¿-
FDQW� GLIIHUHQFH�EHWZHHQ� WKH�3(�DQG� WKH�*+7��:KHQ� WKH� VX-
EJURXSV�ZHUH�DQDO\VHG��WKHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�WKH�
*+7�JURXS�DQG�WKH�FRQWURO�JURXS��DQG�EHWZHHQ�WKH�*+7�JURXS�
DQG�3(�JURXS�LQ�WHUP�RI�WKH�XUHD�DQG�WKH�039�OHYHOV��S ������
S ����� UHVSHFWLYHO\���$V�D� UHVXOW�RI� WKH� WHVWV�� WKH�JURXSV¶� WKH�
DYHUDJH� OHYHOV� RI� 3&�� 30,� DQG� 3&�039�ZHUH� GLIIHUHQW� IURP�
WKH�HDFK�RWKHU��3&�DQG�30,�PHDQ�YDOXHV�RI�WKH�SUHHFODPSVLD�
JURXS�ZHUH�VLJQL¿FDQWO\�ORZHU�WKDQ�WKH�FRQWURO�JURXS��S �������
S ������UHVSHFWLYHO\���7DEOH�����
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WKURPERF\WRSHQLD��QHZ�SODWHOHW�SURGXFWLRQ�RFFXUV�LQ�WKH�ERQH�
PDUURZ������,Q�VRPH�VWXGLHV��WKH�YROXPH�DQG�LQGLFHV�RI�WKHVH�
QHZ�SODWHOHWV�ZHUH� IRXQG� WR�EH�UHODWHG� WR�SODWHOHW�DFWLYLW\� �����
7KHUHIRUH�� VRPH� LQGLFHV�DUH�XVHG� WR�SUHGLFW� DQG�PRQLWRU� WKH�
SURJUHVVLRQ�RI�WKH�GLVHDVH��3ODWHOHW�FRXQW��3&���PHDQ�SODWHOHW�
YROXPH��039���SODWHOHW�FRXQW���PHDQ�SODWHOHW�YROXPH��3&�039��
DUH�VRPH�RI� WKHVH� LQGLFHV� �����5HFHQWO\�D�QHZ�SODWHOHW� LQGH[�
FDOOHG�SODWHOHW�PDVV�LQGH[��30,���ZKLFK�LV�FDOFXODWHG�E\�WKH�IRU-
PXOD� SODWHOHW� FRXQW� [�PHDQ� SODWHOHW� YROXPH� �� ����� KDV� EHHQ�
VXJJHVWHG�WR�EH�FORVHO\�UHODWHG�WR�SODWHOHW�IXQFWLRQ������7KH�UROH�
RI�WKLV�LQGH[�LV�QRW�NQRZQ�LQ�3(�RU�*+7��

�����,Q�SUHYLRXV�VWXGLHV��LW�ZDV�UHSRUWHG�WKDW�SODWHOHW�LQGLFHV�FDQ�
EH�XVHG�DV�3(�SUHGLFWRUV��,Q�RXU�VWXG\�ZH�DLPHG�WR�DVVHVV�WKH�
SUHGLFWLYH�UROH�RI�WKH�SODWHOHW�LQGLFHV�LQFOXGLQJ�30,�IRU�3(�DQG�
*7+�E\�FRPSDULQJ�WKHVH�LQGLFHV�LQ�KHDOWK\�SUHJQDQW�ZRPHQ��
SUHJQDQW�ZRPHQ�ZLWK�*7+�DQG�3(���

7KH� VWXG\� ZDV� FRQGXFWHG� E\� VFDQQLQJ� WKH� ¿OHV� RI� SDWLHQWV�
KRVSLWDOL]HG�EHWZHHQ�-DQXDU\���������DQG�-DQXDU\���������LQ�
0HUVLQ�8QLYHUVLW\�*\QHFRORJ\�DQG�2EVWHWULFV�'HSDUWPHQW��'L-
DJQRVHV�DQG�JURXSV�LQ�SDWLHQW�¿OHV�ZHUH�GHWHUPLQHG�DV�IROORZV��
0HDVXUHG�ZLWK� DQ� LQWHUYDO� RI� �� KRXUV� DIWHU� WKH� ��WK�ZHHN� RI�
SUHJQDQF\��ZRPHQ�ZLWK�V\VWROLF�EORRG�SUHVVXUH������PP+J�RU�
GLDVWROLF�EORRG�SUHVVXUH�DERYH�����PP+J�DQG�!��SRVLWLYH� LQ�
VSRW�XULQH�RU�!�����PJ�SURWHLQ�LQ����KRXU�XULQH�ZHUH�GLDJQRVHG�
WR� KDYH�3(� DQG� VHOHFWHG� DV� ³*URXS� �´�� ZRPHQ�ZLWK� V\VWROLF�
EORRG�SUHVVXUH������PP+J�RU�GLDVWROLF�EORRG�SUHVVXUH�DERYH�
����PP+J�DQG�ORVV�RI�SURWHLQ�LQ�VSRW�XULQH����SRVLWLYH�RU������
PJ�LQ����KRXU�XULQH�ZHUH�GLDJQRVHG�WR�KDYH�*+7�DQG�VHOHFWHG�
DV�³*URXS��´��SUHJQDQW�ZRPHQ�ZKR�ZHUH�KHDOWK\��KDG�QR�DG-
GLWLRQDO�GLVHDVH��KDG�QRUPDO�EORRG�SUHVVXUH�DQG�SURWHLQ�OHYHOV�
LQ�XULQH�ZHUH�VHOHFWHG�DV�³*URXS��´��3DWLHQWV�ZLWK�D�KLVWRU\�RI�
WK\URLG� GLVHDVH�� SUH�SUHJQDQF\� K\SHUWHQVLRQ�� GLDEHWHV� PHOOL-
WXV�DQG� OLYHU�GLVHDVH�ZHUH�H[FOXGHG� IURP�WKH�VWXG\�����*+7��
���� 3(� DQG� ���� FRQWURO� SDWLHQWV�ZHUH� HQUROOHG� DFFRUGLQJ� WR�
WKH� LQFOXVLRQ� FULWHULD�� +HPRJORELQ�� KHPDWRFULW�� SODWHOHW� FRXQW�
�3&��DQG�PHDQ�SODWHOHW�YROXPH��039��YDOXHV�ZHUH�UHFRUGHG�E\�
DQDO\]LQJ�KHPRJUDPV�ZLWK�DQ�DXWRPDWHG�KHPDWRORJ\�DQDO\]HU�
�6<60(;�;1��������������'HPRJUDSKLF�GDWD�RI�WKH�SDWLHQWV�
LQFOXGLQJ�DJH��JHVWDWLRQDO�ZHHN�RI�GHOLYHU\�DQG� ODERUDWRU\�UH-
VXOWV� LQFOXGLQJ� FRPSOHWH� EORRG� FRXQW� DQG� OLYHU�UHQDO� IXQFWLRQ�
WHVWV�ZHUH� UHFUXLWHG� IURP� WKH�HOHFWURQLF�GDWDEDVH�RI� WKH�KRV-

SLWDO��30,�ZDV� FDOFXODWHG�E\�PXOWLSO\LQJ� SODWHOHW� QXPEHU�ZLWK�
039�DQG�GLYLGH�WKH�UHVXOW�E\�������

Statistical analysis 
6WDWLVWLFDO�DQDO\VLV�ZDV�DFFRPSOLVKHG�E\�XVLQJ�,%0�6366�YHU-
VLRQ������VWDWLVWLFDO�SURJUDP�� ,Q�2QH�:D\�$129$��YDULDQFHV�
ZHUH�VHHQ� WR�EH�GLVWULEXWHG�KRPRJHQHRXVO\��1RUPDOLW\�RI� WKH�
GDWD�ZDV�WHVWHG�ZLWK�.ROPRJRURY�6PLUQRY�WHVW��1RUPDOO\�GLVWUL-
EXWHG�GDWD�ZHUH�H[SUHVVHG�DV�PHDQ���VWDQGDUG�GHYLDWLRQ�DQG�
FRPSDUHG�ZLWK�2QH�:D\�$129$� WHVW�� � 6LQFH� WKH� QXPEHU� RI�
SDWLHQWV� LQ� WKH�JURXSV� LV�GLIIHUHQW� IURP�HDFK�RWKHU�� WKH�7XNH\�
WHVW�ZDV�XVHG� LQ� WKH�3RVW�+RF� WHVWV� IRU� WKH�HYDOXDWLRQ�RI� WKH�
VXS�JURXSV��52&�FXUYHV�ZHUH�FRQVWUXFWHG�IRU�VLJQL¿FDQWO\�GLI-
IHULQJ�SDUDPHWHUV�WR�HVWDEOLVK�GLDJQRVWLF�FXW�RII�YDOXHV��$�YDOXH�
RI�S��������ZDV�FRQVLGHUHG�WR�EH�VLJQL¿FDQW���

7KH� FRPSDULVRQ� RI� WKH� DJH��ZHHN� RI� GHOLYHU\� DQG� ODERUDWRU\�
¿QGLQJV�ZHUH�GHSLFWHG�LQ�WDEOH����

:KHQ� WKH�DJHV�ZHUH�FRPSDUHG�� LW�ZDV� IRXQG� WKDW� WKH�DYHUD-
JH�DJH�RI� WKH�SDWLHQWV�ZLWK�JHVWDWLRQDO�K\SHUWHQVLRQ�ZDV�VLJ-
QL¿FDQWO\� KLJKHU� WKDQ� WKH� RWKHU� WZR� JURXSV� �S � ������� DQG�
��������� WKH� SUHHFODPSVLD� JURXS� DQG� WKH� FRQWURO� JURXS� KDG�
VLPLODU�PDWHUQDO�DJH��7KH�ZHHN�RI�JHVWDWLRQ�DW�ELUWK�ZHUH�VLJ-
QL¿FDQWO\�GLIIHUHQW�EHWZHHQ�WKH�JURXSV��S ���������,W�ZDV�VHHQ�
WKDW�SUHHFODPSVLD�SDWLHQWV�JDYH�ELUWK� LQ�YHU\�HDUO\�ZHHNV��S �
�������IRU�3(�YV�FRQWURO��S ��������IRU��3(�YV�*+7���7KH�*+7�
JURXS�SDWLHQWV�GHOLYHUHG�DQ�DYHUDJH�RI� WZR�ZHHNV�EHIRUH� WKH�
FRQWURO�JURXS��S ��������7KH�PHDQ�$/7�DQG�$67�YDOXHV�ZHUH�
GLIIHUHQW�EHWZHHQ� WKH�JURXSV� �S ������DQG�S ������ UHVSHFWL-
YHO\���7KH�FUHDWLQLQ�OHYHOV�ZHUH�KLJKHU�LQ�WKH�3(�JURXS�DQG�LQ�
WKH�*+7�JURXS�YHUVXV�WKH�FRQWURO��S �������IRU�3(�YV�FRQWURO�
DQG� S ������� IRU�*+7� YV� FRQWURO��� EXW�� WKHUH�ZDV� QR� VLJQL¿-
FDQW� GLIIHUHQFH�EHWZHHQ� WKH�3(�DQG� WKH�*+7��:KHQ� WKH� VX-
EJURXSV�ZHUH�DQDO\VHG��WKHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�WKH�
*+7�JURXS�DQG�WKH�FRQWURO�JURXS��DQG�EHWZHHQ�WKH�*+7�JURXS�
DQG�3(�JURXS�LQ�WHUP�RI�WKH�XUHD�DQG�WKH�039�OHYHOV��S ������
S ����� UHVSHFWLYHO\���$V�D� UHVXOW�RI� WKH� WHVWV�� WKH�JURXSV¶� WKH�
DYHUDJH� OHYHOV� RI� 3&�� 30,� DQG� 3&�039�ZHUH� GLIIHUHQW� IURP�
WKH�HDFK�RWKHU��3&�DQG�30,�PHDQ�YDOXHV�RI�WKH�SUHHFODPSVLD�
JURXS�ZHUH�VLJQL¿FDQWO\�ORZHU�WKDQ�WKH�FRQWURO�JURXS��S �������
S ������UHVSHFWLYHO\���7DEOH�����
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7$ù,1�&�

DISCUSSION

7$ù,1�&�

Table 1:�'HPRJUDSKLF� FKDUDFWHULVWLFV� DQG�3ODWHOHW� LQGLFHV� RI�
6WXG\�*URXSV

S�������ZDV�DFFHSWHG�DV�VWDWLVWLFDO\�VLJQL¿FDQW��ap=0.0001, b P=0.0002,c 

p=0.003, d P=0.0003, e p=0.016,f p=0.023, gp=0.026. Platelet Count-PC, Mean 
Platelet Volume-MPV, platelet count x mean platelet volume-PMI, Platelet 
count / mean platelet volume-PC / MPV. 

6LPLODUO\�WR�3&�DQG�30,��WKH�PHDQ�3&�039�OHYHOV�ZHUH�GLIIH-
UHQW�EHWZHHQ�WKH�JURXSV�EXW�WKLV�GLIIHUHQFHV�ZDV�FDXVHG�E\�
WKH�GLIIHUHQF\�EHWZHHQ�3(�DQG�FRQWURO�JURXS��S �������

,Q�WKH�JURXS�RI�WKH�SUHHFODPSWLF�SDWLHQWV��3&��30,�DQG�3&�
039�FXW�RII�YDOXH�ZHUH���������/����������PO���������������
DQG�VHQVLWLYLWLHV�VSHFL¿FLWLHV�RI�3&��30,�DQG�3&�039�ZHUH��
��������������������������������������UHVSHFWLYHO\��7KH�
FRQ¿GHQFH�LQWHUYDOV�RI�WKHVH�FXW�RII�YDOXHV�RI�LQGLFHV�ZHUH�
IRXQG�WR�EH�VLJQL¿FDQW�IRU�DOO�WKUHH�YDOXHV��WDEOH���DQG�¿JXUH�
����

Table 2: $YHUDJHV�RI�3ODWHOHW�,QGLFHV�LQ�3UHHFODPSVLD�3DWLHQWV�
DQG�&RQ¿GHQFH�,QWHUYDOV�DQG�&XW�2II�9DOXHV���LQ�52&�&XUYH

S�������ZDV�DFFHSWHG�DV�VWDWLVWLFDO\�VLJQL¿FDQW��$UHD�XQGHU�$8&�&XUYH��3&��
3ODWHOHW�FRXQW��093��0HDQ�3ODWHOHW�9ROXPH��30,��3ODWHOHW�PDVV�LQGH[��&,��
&RQ¿GHQFH�LQWHUYDO

Figure 1: 52&�&XUYH�RI�3ODWHOHW�,QGLFHV�LQ�3UHHFODPSVLD�3D-
tients

9DVRGLODWLRQ� DQG� VHFRQGDU\� K\SRWHQVLRQ� QRUPDOO\� RFFXU� GX-
ULQJ�SUHJQDQF\��EXW�K\SHUWHQVLRQ�GHYHORSV�DV�D� UHVXOW�RI� LQF-
UHDVHG� LQWUDYHQRXV� SUHVVXUH� GXH� WR� YDVRFRQVWULFWLRQ� LQ�*+7�
DQG�SUHHFODPSVLD��6LQFH�HQGRWKHOLDO�GDPDJH�GRHV�QRW�GHYHORS�
LQ�*+7��SODWHOHW�FRXQW�JHQHUDOO\�GRHV�QRW�FKDQJH�VLJQL¿FDQWO\��
7KH�SURGXFWLRQ�DQG� FRQVXPSWLRQ�RI� QHZ�SODWHOHWV� IURP�ERQH�
PDUURZ� LQ�SDWLHQWV�ZLWK�*+7�DUH� LQ�EDODQFH��+RZHYHU�� VLQFH�
GHVWUXFWLRQ�LV�PRUH�WKDQ�SURGXFWLRQ�LQ�SUHHFODPSVLD��WKURPER-
F\WRSHQLD�RFFXUV�LQ�WKHVH�SDWLHQWV�LQ�SURSRUWLRQ�WR�WKH�VHYHULW\�
RI� WKH� GLVHDVH� ����� &RPSDUHG�ZLWK� 3(�� LW� ZDV� REVHUYHG� WKDW�
PLFUR�SDUWLFOHV�ZHUH� OHVV� FRPPRQ� LQ� SDWLHQWV�ZLWK�*+7�� DQG�
WKHUHIRUH�WKURPERF\WRSHQLD�UDUHO\�GHYHORSHG�������,Q�RXU�VWXG\��
WKH�SODWHOHW�FRXQW� LQ�WKH�3(�JURXS�ZDV�ORZHU�WKDQ�WKH�FRQWURO�
JURXS��$OWKRXJK�WKH�SODWHOHW�FRXQW�LQ�WKH�*+7�JURXS�ZDV�ORZHU�
WKDQ�WKH�FRQWURO�JURXS��LW�ZDV�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW��,Q�RXU�
VWXG\��LW�ZDV�IRXQG�WKDW�WKHUH�ZDV�D�VLJQL¿FDQW�WKURPERF\WRSH-
QLD�LQ�3(�FDVHV�DQG�WKH�QXPEHU�RI�WKURPERF\WHV�GHFUHDVHG�LQ�
*+7��EXW�WKH�UHVXOW�ZDV�QRW�VLJQL¿FDQW��7KH�3&�UHVXOWV� LQ�RXU�
VWXG\�ZHUH�FRPSDWLEOH�ZLWK�SUHYLRXV�VWXGLHV�����

7KH� LQFUHDVH� LQ� EORRG� SUHVVXUH� LQ� FDVHV�ZLWK�*+7� FDQ� DOVR�
FKDQJH�039�GHSHQGLQJ�RQ�WKH�VKDSH�DQG�YROXPH�FKDQJH� LQ�
SODWHOHWV� ������ 7KHUH� DUH� VWXGLHV� LQGLFDWLQJ� WKDW� 039� YDOXHV�
ZLOO�EH�KLJKHU�VLQFH�WKH�QHZ�SODWHOHWV�IRUPHG�LQ�SUHHFODPSVLD�
DUH�ODUJHU�������������,Q�VRPH�RWKHU�VWXGLHV��LW�ZDV�IRXQG�WKDW�
FRQVXPSWLRQ�LQ�SUHHFODPSVLD�ZDV�KLJKHU�WKDQ�SURGXFWLRQ��ORZ�
3&��EXW�039�ZDV�QRUPDO��������������+RZHYHU��WKHUH�DUH�PDQ\�
UHDVRQV�ZK\�WKH�VWXGLHV�DUH�GLIIHUHQW��7KHVH��DGGLWLRQDO�GLVH-
DVHV� LQ� FDVHV� DUH� QRW� H[FOXGHG� >GLDEHWHV�PHOOLWXV� LQFUHDVHV�
039����@��WKH\�DUH�QRW�VHSDUDWHG�DV�WHUP�SUHWHUP�DFFRUGLQJ�WR�

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

Variables Group 1

patients with 

preeclampsia 

n=210

(Mean±SD)

Group 2

Patients with 
Gestational 

Hypertension 

n=88

(Mean±SD)

Group 3

Control Patients                 
n=140

(Mean±SD)
P

$JH 30.1±6.6a 36±5.6a.b 30±5.8b <0.001
%LUWK�ZHHN 33±4a.d 37±3c.d 39±1a.c <0.001
Hemoglobin 11.4±1.5 11.5±1.4 11.8±1.2 0.13
+HPDWRFULW 34±4.3 34.4±4.0 34.7±3.0 0.81
WBC 10463±3603 10372±3617 9971±2318 0.64
$/7 32.1±5.54e 25.9±4.1 13.07±5.5e 0.029
$67 45.5±7.1c 35.1±2.8 17.9±5.3c 0.006
8UHD 31±7.8 22.45±8.05 14.6 ±3.85 0.18
&UHDWLQLQ 0.63±0.17a 0.59±0.05d 0.46±0.09a.d <0.001
MPV (fL) 10.88±2.46 10.56±0.10 11.12±1.17 0.48
PC ( /µL) 194.009±65.093e 203.227±65.409 222.639±60.992e 0.02
PMI 2,112.5±808.4f 2,224.0±941.0 2,449.6±603.2f 0.03
PC/MPV 17619±6767g 18600±5864 20434±6740g 0.033

&XW�2൵�
Value

Sensi-
tivity

Speci-
¿FLW\

AUC±SE 95% CI

Lower and Upper 
Limit

P

PC (�/� 205500 54.6% 54.3% 0.386±0.044 0.29 0.47 0.015*

PMI 2303.35 53.6% 52.6% 0.391±0.044 0.30 0.48 0.021*

PC/MPV 18083.98 51.6% 51.0% 0.49±0.045 0.30 0.48 0.019*

889 890



JHVWDWLRQDO�ZHHN��������������DQG�HTXLSPHQW�DQG�GHYLFHV�XVHG�
ZKHQ�REWDLQLQJ�KHPRJUDPV��%HFDXVH�RI�WKHVH��WKHUH�DUH�SXE-
OLFDWLRQV�WKDW�039�FDQQRW�SUHGLFW�SUHHFODPSVLD�DQG�FDQQRW�EH�
XVHG�VDIHO\������,Q�RXU�VWXG\��LW�ZDV�IRXQG�WKDW�039�ZDV�ORZ�LQ�
3(�DQG�*+7�JURXSV�EXW�WKH�UHVXOW�ZDV�QRW�VLJQL¿FDQW�

,QFUHDVHG�SODWHOHW�F\FOH� UHVXOWLQJ� IURP�HQGRWKHOLDO�GDPDJH� LQ�
SDWLHQWV�ZLWK�SUHHFODPSVLD� OHDGV� WR�DQ� LQFUHDVH� LQ�039�ZLWK�
D�QHZ�SODWHOHW�� UHVXOWLQJ� LQ�D�GHFUHDVH� LQ�3&�039�� ,QFUHDVHG�
EORRG�SUHVVXUH�LQ�SDWLHQWV�ZLWK�*+7�FDXVHV�D�GHFUHDVH�LQ�039�
������D�GHFUHDVH�LQ�SODWHOHW�OLIH�DQG�DQ�LQFUHDVH�LQ�WKURPER[DQH�
$��DOVR�FDXVHV�D�GHFUHDVH�LQ�3&�������7KHUHIRUH��D�GHFUHDVH�
LQ�3&�039�LQGH[�LV�H[SHFWHG�LQ�*+7�FDVHV��$�VWXG\�E\�)UHLWDV�
DQG�FROOHDJXHV�IRXQG�WKDW�SDWLHQWV�ZLWK�SUHHFODPSVLD�KDG�D�ORZ�
3&�������,Q�DQRWKHU�VWXG\�FRQGXFWHG�'R÷DQ�HW�DO�IRXQG�WKDW�QRW�
RQO\�3&�EXW�DOVR�3&�039�YDOXH�ZDV� ORZHU� LQ�3(�FDVHV� WKDQ�
FRQWURO� JURXS� ������ ,Q� WKH� VWXGLHV� FRQGXFWHG� E\�<DYX]FDQ� HW�
DO��039�GLG�QRW�GLIIHU�EHWZHHQ�SUHJQDQW�ZRPHQ�ZKR�ZHUH�3(��
SUHJQDQW�ZRPHQ�ZKR�ZHUH� QRW� 3(� DQG� WKRVH�ZKR�ZHUH� QRW�
SUHJQDQW�� ,Q� WKH�VDPH�VWXGLHV�� LW�ZDV�FRQFOXGHG�WKDW�3&�DQG�
3&�093�DUH� VWLPXODWLQJ� IRU�3(� ���� �����9RQ�'DGHOV]HQ�HW� DO�
VXJJHVWHG�WKDW�WKH�093�3&�UDWLR�UHÀHFWV�SODWHOHW�FRQVXPSWLRQ�
DQG�FDQ�EH�XVHG�DV�D�ZHDN�LQGLFDWRU�RI�PDWHUQDO�SURJUHVVLRQ�LQ�
SUHHFODPSWLF�FDVHV�������,Q�DQRWKHU�VWXG\��$OWÕQEDú�HW�DO�GLG�QRW�
¿QG�D�VLJQL¿FDQW�UHODWLRQVKLS�EHWZHHQ�3(�DQG�3&�039��,Q�RXU�
VWXG\��3&�039�LQGH[�ZDV�OHVV�WKDQ�WKH�FRQWURO�JURXS�LQ�3(�FD-
VHV��LQ�OLQH�ZLWK�RWKHU�VWXGLHV�������$OWKRXJK�WKH�3&�039�LQGH[�
ZDV�ORZHU�WKDQ�WKH�FRQWURO�JURXS��LW�ZDV�QRW�VLJQL¿FDQW�GXH�WR�
WKH�GHFUHDVH�LQ�3&�LQ�WKH�*+7�JURXS�

$QRWKHU�LQGH[��30,��LV�REWDLQHG�E\�PXOWLSO\LQJ�WKH�SODWHOHW�FRXQW�
E\�WKH�PHDQ�SODWHOHW�YROXPH��$V�PHQWLRQHG�HDUOLHU��LQ�3(�DQG�
*+7��ZKLOH�3&�GHFUHDVHV�ZLWK�SODWHOHW� FRQVXPSWLRQ��039� LV�
H[SHFWHG�WR�LQFUHDVH�RU�QRW�FKDQJH�ZLWK�QHZ�SODWHOHW�SURGXF-
WLRQ��7KHUHIRUH��30,�FKDQJH�LQ�SDWLHQWV�ZLWK�3(�DQG�*+7�LV�D�
PDWWHU�RI�FXULRVLW\��*HUGD\�HW�DO� IRXQG� WKDW�30,� LV�DVVRFLDWHG�
ZLWK�SURORQJHG�37�WLPH�ZLWKRXW� LQFUHDVLQJ�WKH�ULVN�RI�KHPRUU-
KDJH�������,Q�D�VWXG\�FRQGXFWHG�LQ�WKH�QHRQDWDO�LQWHQVLYH�FDUH�
XQLW��=LVN�HW�DO�IRXQG�WKDW�LI�WKH�30,�YDOXH�LV�WDNHQ�LQWR�FRQVL-
GHUDWLRQ�LQ�WKH�SODWHOHW�WUDQVIXVLRQ��WKH�QHHG�IRU�WUDQVIXVLRQ�ZLOO�
GHFUHDVH�E\�������������7KLV�¿QGLQJ�VKRZV�WKDW�30,�LV�D�YDOX-
DEOH�PDUNHU�IRU�SODWHOHW�IXQFWLRQ�������$QRWKHU�VWXG\�IRXQG�WKDW�
ZLWK�WKH�GHFUHDVH�RI�30,�LQ�SUHPDWXUH�LQIDQWV��¿QGLQJV�VXFK�DV�
LQWUDFUDQLDO�KHPRUUKDJH��ZKLFK�LQGLFDWH�GHFUHDVHG�SODWHOHW�DF-
WLYLW\��ZHUH�IRXQG�DQG�LW�DOVR�IRXQG�WKDW�ZLWK�WKH�LQFUHDVH�RI�30,�
LQ�SUHPDWXUH�LQIDQWV��SODWHOHW�IXQFWLRQV�LQFUHDVH�DQG�LQWUDFUDQLDO�
EOHHGLQJ�GHFUHDVHV��,Q�WKH�VDPH�VWXGLHV��30,�ZDV�IRXQG�WR�EH�

PRUH�VLJQL¿FDQW�WKDQ�WKH�SODWHOHW�FRXQW�XVHG�WR�HYDOXDWH�SDWKR-
ORJ\�LQ�WKH�VHFRQG�SKDVH�RI�SUHPDWXUH�UHWLQRSDWK\�����������,Q�
WKH�UHYLHZ�RI�WKH�VWXGLHV��LW�ZDV�FRQFOXGHG�WKDW�30,�VKRZV�WKH�
SODWHOHW�DFWLYLW\�EHWWHU� WKDQ�3&������� ,Q�RXU�VWXG\�� LW�ZDV�VHHQ�
WKDW� 30,�ZDV� OHVV� LQ� SUHHFODPSVLD� DQG�*+7� JURXSV� WKDQ� LQ�
WKH�FRQWURO�JURXS�� ,Q�30,�� MXVW� OLNH�3&�039�� WKH�GLIIHUHQFH� LQ�
WKH�SUHHFODPSVLD�JURXS� IURP� WKH� FRQWURO� JURXS�ZDV� IRXQG� WR�
EH� VLJQL¿FDQW��$OWKRXJK� WKH�PHDQ�RI�30,�ZLWK�3(�ZDV� ORZHU�
WKDQ�LQ�SDWLHQWV�ZLWK�*+7�DQG�DOVR�PHDQ�RI�30,�ZDV�OHVV�LQ�WKH�
*+7�JURXS�WKDQ�WKH�FRQWURO�JURXS��WKLV�GLIIHUHQFH�EHWZHHQ�WKH�
JURXSV�ZDV�QRW�VLJQL¿FDQW��

,Q�RXU�VWXG\�FXW�RII�YDOXHV�ZLWK�WKH�KLJKHVW�VHQVLWLYLW\�DQG�VSHFL-
¿FLW\�IRU�WKH�LQGLFHV�WKDW�ZHUH�VLJQL¿FDQWO\�GLIIHULQJ�LQ�3(��VXFK�
DV�3&��3&�039�DQG�30,��ZHUH�HVWDEOLVKHG��,Q�DQRWKHU�VWXG\�E\�
'�QGDU�HW�DO��ZKHQ�3&�FXW�RII�YDOXH�ZDV�WDNHQ���������VHQVLWLYLW\�
ZDV�IRXQG�WR�EH�����DQG�VSHFL¿FLW\�ZDV�����������+RZDUWK�HW�
DO�IRXQG�WKDW�LQ�ORZ�3&�DQG�KLJK�039��WKH�VHQVLWLYLW\�ZDV�����
DQG�WKH�VSHFL¿FLW\�ZDV�����������,Q�RXU�VWXG\��WKH�FXW�RII�YDOX-
HV�RI�WKHVH�LQGLFHV�WKDW�ZHUH�VLJQL¿FDQW�ZHUH�GHWHUPLQHG��3& �
���������3&�039 ����������30, ����������$FFRUGLQJ�WR�WKHVH�
FXW�RII�YDOXHV��WKHVH�LQGLFHV�ZHUH�IRXQG�WR�KDYH�PRGHUDWH�VHQVL-
WLYLW\�DQG�VSHFL¿FLW\�LQ�SUHGLFWLRQ�RI�3(��,W�ZDV�IRXQG�WKDW�WKH�PRVW�
VHQVLWLYH�DQG�VSHFL¿F�LQGH[�ZDV�3&�DPRQJ�WKHVH�LQGLFHV��DQG�
WKH�3&�039�LQGH[�ZDV�WKH�ORZHVW�

,Q� FRQFOXVLRQ�� HYDOXDWLRQ� RI� SODWHOHW� IXQFWLRQV� LV� LPSRUWDQW� LQ�
SDWLHQWV�ZLWK�SUHHFODPSVLD�DQG�*+7��3UHYLRXVO\��PDQ\�VWXGLHV�
KDYH�VWXGLHG�WKH�UHODWLRQVKLS�EHWZHHQ�3&�DQG�039�ZLWK�SUHHF-
ODPSVLD��3&�DQG�039�ZLWK�*+7��$OWKRXJK�WKHUH�LV�D�FRQVHQVXV�
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JHVWDWLRQDO�ZHHN��������������DQG�HTXLSPHQW�DQG�GHYLFHV�XVHG�
ZKHQ�REWDLQLQJ�KHPRJUDPV��%HFDXVH�RI�WKHVH��WKHUH�DUH�SXE-
OLFDWLRQV�WKDW�039�FDQQRW�SUHGLFW�SUHHFODPSVLD�DQG�FDQQRW�EH�
XVHG�VDIHO\������,Q�RXU�VWXG\��LW�ZDV�IRXQG�WKDW�039�ZDV�ORZ�LQ�
3(�DQG�*+7�JURXSV�EXW�WKH�UHVXOW�ZDV�QRW�VLJQL¿FDQW�

,QFUHDVHG�SODWHOHW�F\FOH� UHVXOWLQJ� IURP�HQGRWKHOLDO�GDPDJH� LQ�
SDWLHQWV�ZLWK�SUHHFODPSVLD� OHDGV� WR�DQ� LQFUHDVH� LQ�039�ZLWK�
D�QHZ�SODWHOHW�� UHVXOWLQJ� LQ�D�GHFUHDVH� LQ�3&�039�� ,QFUHDVHG�
EORRG�SUHVVXUH�LQ�SDWLHQWV�ZLWK�*+7�FDXVHV�D�GHFUHDVH�LQ�039�
������D�GHFUHDVH�LQ�SODWHOHW�OLIH�DQG�DQ�LQFUHDVH�LQ�WKURPER[DQH�
$��DOVR�FDXVHV�D�GHFUHDVH�LQ�3&�������7KHUHIRUH��D�GHFUHDVH�
LQ�3&�039�LQGH[�LV�H[SHFWHG�LQ�*+7�FDVHV��$�VWXG\�E\�)UHLWDV�
DQG�FROOHDJXHV�IRXQG�WKDW�SDWLHQWV�ZLWK�SUHHFODPSVLD�KDG�D�ORZ�
3&�������,Q�DQRWKHU�VWXG\�FRQGXFWHG�'R÷DQ�HW�DO�IRXQG�WKDW�QRW�
RQO\�3&�EXW�DOVR�3&�039�YDOXH�ZDV� ORZHU� LQ�3(�FDVHV� WKDQ�
FRQWURO� JURXS� ������ ,Q� WKH� VWXGLHV� FRQGXFWHG� E\�<DYX]FDQ� HW�
DO��039�GLG�QRW�GLIIHU�EHWZHHQ�SUHJQDQW�ZRPHQ�ZKR�ZHUH�3(��
SUHJQDQW�ZRPHQ�ZKR�ZHUH� QRW� 3(� DQG� WKRVH�ZKR�ZHUH� QRW�
SUHJQDQW�� ,Q� WKH�VDPH�VWXGLHV�� LW�ZDV�FRQFOXGHG�WKDW�3&�DQG�
3&�093�DUH� VWLPXODWLQJ� IRU�3(� ���� �����9RQ�'DGHOV]HQ�HW� DO�
VXJJHVWHG�WKDW�WKH�093�3&�UDWLR�UHÀHFWV�SODWHOHW�FRQVXPSWLRQ�
DQG�FDQ�EH�XVHG�DV�D�ZHDN�LQGLFDWRU�RI�PDWHUQDO�SURJUHVVLRQ�LQ�
SUHHFODPSWLF�FDVHV�������,Q�DQRWKHU�VWXG\��$OWÕQEDú�HW�DO�GLG�QRW�
¿QG�D�VLJQL¿FDQW�UHODWLRQVKLS�EHWZHHQ�3(�DQG�3&�039��,Q�RXU�
VWXG\��3&�039�LQGH[�ZDV�OHVV�WKDQ�WKH�FRQWURO�JURXS�LQ�3(�FD-
VHV��LQ�OLQH�ZLWK�RWKHU�VWXGLHV�������$OWKRXJK�WKH�3&�039�LQGH[�
ZDV�ORZHU�WKDQ�WKH�FRQWURO�JURXS��LW�ZDV�QRW�VLJQL¿FDQW�GXH�WR�
WKH�GHFUHDVH�LQ�3&�LQ�WKH�*+7�JURXS�

$QRWKHU�LQGH[��30,��LV�REWDLQHG�E\�PXOWLSO\LQJ�WKH�SODWHOHW�FRXQW�
E\�WKH�PHDQ�SODWHOHW�YROXPH��$V�PHQWLRQHG�HDUOLHU��LQ�3(�DQG�
*+7��ZKLOH�3&�GHFUHDVHV�ZLWK�SODWHOHW� FRQVXPSWLRQ��039� LV�
H[SHFWHG�WR�LQFUHDVH�RU�QRW�FKDQJH�ZLWK�QHZ�SODWHOHW�SURGXF-
WLRQ��7KHUHIRUH��30,�FKDQJH�LQ�SDWLHQWV�ZLWK�3(�DQG�*+7�LV�D�
PDWWHU�RI�FXULRVLW\��*HUGD\�HW�DO� IRXQG� WKDW�30,� LV�DVVRFLDWHG�
ZLWK�SURORQJHG�37�WLPH�ZLWKRXW� LQFUHDVLQJ�WKH�ULVN�RI�KHPRUU-
KDJH�������,Q�D�VWXG\�FRQGXFWHG�LQ�WKH�QHRQDWDO�LQWHQVLYH�FDUH�
XQLW��=LVN�HW�DO�IRXQG�WKDW�LI�WKH�30,�YDOXH�LV�WDNHQ�LQWR�FRQVL-
GHUDWLRQ�LQ�WKH�SODWHOHW�WUDQVIXVLRQ��WKH�QHHG�IRU�WUDQVIXVLRQ�ZLOO�
GHFUHDVH�E\�������������7KLV�¿QGLQJ�VKRZV�WKDW�30,�LV�D�YDOX-
DEOH�PDUNHU�IRU�SODWHOHW�IXQFWLRQ�������$QRWKHU�VWXG\�IRXQG�WKDW�
ZLWK�WKH�GHFUHDVH�RI�30,�LQ�SUHPDWXUH�LQIDQWV��¿QGLQJV�VXFK�DV�
LQWUDFUDQLDO�KHPRUUKDJH��ZKLFK�LQGLFDWH�GHFUHDVHG�SODWHOHW�DF-
WLYLW\��ZHUH�IRXQG�DQG�LW�DOVR�IRXQG�WKDW�ZLWK�WKH�LQFUHDVH�RI�30,�
LQ�SUHPDWXUH�LQIDQWV��SODWHOHW�IXQFWLRQV�LQFUHDVH�DQG�LQWUDFUDQLDO�
EOHHGLQJ�GHFUHDVHV��,Q�WKH�VDPH�VWXGLHV��30,�ZDV�IRXQG�WR�EH�

PRUH�VLJQL¿FDQW�WKDQ�WKH�SODWHOHW�FRXQW�XVHG�WR�HYDOXDWH�SDWKR-
ORJ\�LQ�WKH�VHFRQG�SKDVH�RI�SUHPDWXUH�UHWLQRSDWK\�����������,Q�
WKH�UHYLHZ�RI�WKH�VWXGLHV��LW�ZDV�FRQFOXGHG�WKDW�30,�VKRZV�WKH�
SODWHOHW�DFWLYLW\�EHWWHU� WKDQ�3&������� ,Q�RXU�VWXG\�� LW�ZDV�VHHQ�
WKDW� 30,�ZDV� OHVV� LQ� SUHHFODPSVLD� DQG�*+7� JURXSV� WKDQ� LQ�
WKH�FRQWURO�JURXS�� ,Q�30,�� MXVW� OLNH�3&�039�� WKH�GLIIHUHQFH� LQ�
WKH�SUHHFODPSVLD�JURXS� IURP� WKH� FRQWURO� JURXS�ZDV� IRXQG� WR�
EH� VLJQL¿FDQW��$OWKRXJK� WKH�PHDQ�RI�30,�ZLWK�3(�ZDV� ORZHU�
WKDQ�LQ�SDWLHQWV�ZLWK�*+7�DQG�DOVR�PHDQ�RI�30,�ZDV�OHVV�LQ�WKH�
*+7�JURXS�WKDQ�WKH�FRQWURO�JURXS��WKLV�GLIIHUHQFH�EHWZHHQ�WKH�
JURXSV�ZDV�QRW�VLJQL¿FDQW��

,Q�RXU�VWXG\�FXW�RII�YDOXHV�ZLWK�WKH�KLJKHVW�VHQVLWLYLW\�DQG�VSHFL-
¿FLW\�IRU�WKH�LQGLFHV�WKDW�ZHUH�VLJQL¿FDQWO\�GLIIHULQJ�LQ�3(��VXFK�
DV�3&��3&�039�DQG�30,��ZHUH�HVWDEOLVKHG��,Q�DQRWKHU�VWXG\�E\�
'�QGDU�HW�DO��ZKHQ�3&�FXW�RII�YDOXH�ZDV�WDNHQ���������VHQVLWLYLW\�
ZDV�IRXQG�WR�EH�����DQG�VSHFL¿FLW\�ZDV�����������+RZDUWK�HW�
DO�IRXQG�WKDW�LQ�ORZ�3&�DQG�KLJK�039��WKH�VHQVLWLYLW\�ZDV�����
DQG�WKH�VSHFL¿FLW\�ZDV�����������,Q�RXU�VWXG\��WKH�FXW�RII�YDOX-
HV�RI�WKHVH�LQGLFHV�WKDW�ZHUH�VLJQL¿FDQW�ZHUH�GHWHUPLQHG��3& �
���������3&�039 ����������30, ����������$FFRUGLQJ�WR�WKHVH�
FXW�RII�YDOXHV��WKHVH�LQGLFHV�ZHUH�IRXQG�WR�KDYH�PRGHUDWH�VHQVL-
WLYLW\�DQG�VSHFL¿FLW\�LQ�SUHGLFWLRQ�RI�3(��,W�ZDV�IRXQG�WKDW�WKH�PRVW�
VHQVLWLYH�DQG�VSHFL¿F�LQGH[�ZDV�3&�DPRQJ�WKHVH�LQGLFHV��DQG�
WKH�3&�039�LQGH[�ZDV�WKH�ORZHVW�

,Q� FRQFOXVLRQ�� HYDOXDWLRQ� RI� SODWHOHW� IXQFWLRQV� LV� LPSRUWDQW� LQ�
SDWLHQWV�ZLWK�SUHHFODPSVLD�DQG�*+7��3UHYLRXVO\��PDQ\�VWXGLHV�
KDYH�VWXGLHG�WKH�UHODWLRQVKLS�EHWZHHQ�3&�DQG�039�ZLWK�SUHHF-
ODPSVLD��3&�DQG�039�ZLWK�*+7��$OWKRXJK�WKHUH�LV�D�FRQVHQVXV�
RQ�WKH�GHFUHDVHG�3&�LQ�SDWLHQWV�ZLWK�3(�DQG�*+7��WKHUH�LV�QR�
FRQVHQVXV�RQ�039��$V�D�UHVXOW�RI�WKH�VWXG\��LW�ZDV�FRQFOXGHG�WKDW�
039�LV�QRW�LPSRUWDQW�LQ�SUHHFODPSVLD�DQG�*+7�SDWLHQWV��,W�ZDV�
IRXQG�WKDW�3&��3&�039�DQG�30,�GHFUHDVHG�LQ�ERWK�3(�DQG�*+7�
SDWLHQWV�� EXW� WKHVH� GHFUHDVHV�ZHUH� VLJQL¿FDQW� LQ� SDWLHQWV�ZLWK�
SUHHFODPSVLD��7KH�VXSHULRULW\�RI�RXU�VWXG\�LV�WKDW�3(�DQG�*+7�
SDWLHQWV�ZHUH�FRPSDUHG�LQ�WHUPV�RI�SODWHOHW�LQGLFHV�DQG�30,��ZKL-
FK�KDYH�QRW�EHHQ�VWXGLHG�EHIRUH��ZDV�DVVHVVHG�LQ�WKHVH�SDWLHQW�
JURXSV�� 7KH� UHWURVSHFWLYH� GHVLJQ� DQG� EHLQJ� D� VLQJOH�FHQWHUHG�
VWXG\�DUH�WKH�PDLQ�OLPLWDWLRQV�RI�WKH�VWXG\��,Q�DGGLWLRQ��WKHVH�LQGL-
FHV�DUH�YDULDEOH�DQG�DQDO\]HU�GHSHQGHQW��3URVSHFWLYH��PXOWLFHQ-
WHU�VWXGLHV�ZLWK�ODUJHU�VDPSOH�VL]HV�ZRXOG�EH�PRUH�LQIRUPDWLYH��
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