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2%-(&7,9(6�� 7R� ILQG� DQ� DVVRFLDWLRQ� RI� GHQWDO� DQ[LHW\� ZLWK� DJH�� HGXFDWLRQ� VWDWXV�� SUHYLRXV� GHQWDO�
H[SHULHQFH�DQG� UHDVRQ� IRU�YLVLWLQJ�GHQWLVW� LQ�%DKULD�'HQWDO�8QLYHUVLW\�+RVSLWDO��.DUDFKL�DQG� WR�DVVHVV�
WKH�0'$6�VFRUH�RI�PDOH�DQG�IHPDOH�SDWLHQWV�YLVLWHG�WR�GHQWDO�23'� 
0(7+2'2/2*<��$OO�WKRVH�SDWLHQWV�ZKR�ZHUH�UHSRUWHG�WR�RUDO�PHGLFLQH�23'��EHWZHHQ�WKH�DJH�JURXS�RI�
��-��� \HDUV�ZHUH� LQFOXGHG�� 7KH� SDWLHQWV�ZLWK� QHXUR-SV\FKRORJLFDO� DQG� GHSUHVVLYH� V\PSWRPV� IRU� OHVV�
WKDQ� VL[� ZHHNV� DQG� KDG� EHUHDYHPHQW� LQ� WKH� ODVW� VL[� ZHHNV� ZHUH� H[FOXGHG� IURP� WKH� VWXG\�� 7RWDO� ����
0'$6� �PRGLILHG� GHQWDO� DQ[LHW\� VFDOH�� TXHVWLRQQDLUHV�ZHUH� GLVWULEXWHG� IURP�ZKLFK� ���� TXHVWLRQQDLUHV�
ZHUH�FRPSOHWHG�DQG�HQWHUHG�RQ�6366�YHUVLRQ���� IRU�GDWD�DQDO\VLV��3�YDOXH��������ZDV�FRQVLGHUHG�DV�
VWDWLVWLFDOO\�VLJQLILFDQW�� 
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,Q� WKLV� VWXG\�� ��-��� DQG� ��-��� \HDUV� RI� SDWLHQWV� ZHUH� HTXDOO\� DQ[LRXV� ������� RQ� WKH� RWKHU� KDQG�
LQWHUPHGLDWH�JUDGXDWH�SDWLHQWV�ZHUH�IRXQG�WR�EH�PRUH���������DQ[LRXV�DV�FRPSDUH�WR�RWKHU�HGXFDWLRQDO�
OHYHOV��3DWLHQWV�KDYLQJ�SRVLWLYH�H[SHULHQFH� ��������RI�SDVW�GHQWDO� WUHDWPHQW�ZHUH�PRUH�DQ[LRXV��8SRQ�
0'$6�UHVSRQVHV��PDMRULW\�RI�SDUWLFLSDQWV��Q ��-������ZHUH�H[WUHPHO\�DQ[LRXV�GXULQJ�ORFDO�DQHVWKHVLD��
0DOH�SDUWLFLSDQWV�ZHUH�IRXQG�WR�EH�YHU\�DQ[LRXV�WKHQ�IHPDOH�SDUWLFLSDQWV� 
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ZKLFK�LQMHFWLRQ�RU�DQHVWKHVLD�ZDV�XVHG�PDGH�WKH�SDWLHQWV�PRUH�DQ[LRXV�DFFRUGLQJ�WR�0'$6�VFRUH�� 
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2UDO� +HDOWK� LV� DV� LPSHUDWLYH� DV� JHQHUDO� KHDOWK� DQG�
TXDOLW\� RI� OLIH� LV� KLJKO\� LQIOXHQFHG� E\�PDLQWDLQLQJ� RUDO�
KHDOWK����2UDO� KHDOWK� LV� ZRUVHQHG� ZKHQ� WUHDWPHQW� LV�
DYRLGHG��)HDU�DQG�DQ[LHW\�WRZDUGV�GHQWDO�WUHDWPHQW�LV�
RQH� RI� WKH� UHDVRQV� RI� QRW� DYDLOLQJ� WKH� WUHDWPHQW� LQ�
ZHVWHUQ�ZRUOG��,Q�8QLWHG�6WDWHV�� ������VXEMHFWV�ZHUH�
HVFDSHG�GHQWDO�WUHDWPHQW�GXH�WR�GHQWDO�IHDU���7KHUHE\��
GHQWDO� IHDU� UHVWULFWV� SHRSOH� WR� PDLQWDLQ� JRRG� RUDO�
KHDOWK����� 

'HQWDO�IHDU�DQG�DQ[LHW\�LV�UDWHG�DPRQJ�IRXUWK�FRPPRQ�
IHDUV�DQG�UDWHG�QLQWK�DV� LQWHQVH� IHDUV���'HQWDO�DQ[LHW\�
DQG� IHDU� LV� RIWHQ� XVHG� LQWHUFKDQJHDEO\� LQ� OLWHUDWXUH�
GHVSLWH� RI� GLVWLQJXLVK� FKDUDFWHULVWLFV���'HQWDO� DQ[LHW\�
FRUUHVSRQGV� WR� SDWLHQW
V� UHVSRQVH� WRZDUG� GHQWDO�
SURFHGXUHV��WKRXJK�WKH�VWLPXOXV�LV�YDJXH��DQRQ\PRXV��
RU� VRPHWLPHV� QRW�SUHVHQW� LQ� UHDOLW\����'HQWDO� IHDU� LV� DOVR�
H[SUHVVHG� DV� ELRORJLFDO� UHIOH[� DFWLRQ� WRZDUGV� WKH� DQ[LRXV�
VWLPXOL� IRU� WKH� GHQWDO� WUHDWPHQW��� 5HJDUGOHVV� RI� KDYLQJ�
GLIIHUHQFH��OLWHUDWXUH�LV�XQDEOH�WR�H[SUHVV�WKLV�RYHUODS�RI�
XQGHUO\LQJ� EHKDYLRU� DQG� EUDLQ� PHFKDQLVP��3HUVRQDOLW\�
RU�SV\FKRORJLFDO� WUDLWV�DQG� LPDJLQDU\� OHDUQLQJ�PD\�EH�
DVVRFLDWHG�ZLWK�GHQWDO�DQ[LHW\��/LWHUDWXUH� UHYHDOHG� WKDW�
KLJKHVW� �������� OHYHO� RI� GHQWDO� DQ[LHW\� LV� GXH� WR� WKH�

DSSOLFDWLRQ� RI� ORFDO� DQHVWKHVLD�� DQG� ���-����
SRSXODWLRQ� UHSRUWHG� KLJK� OHYHO� RI� GHQWDO� DQ[LHW\�
GHVSLWH� RI� XVLQJ� DGYDQFHG� WHFKQRORJLHV� WR� UHGXFH�
DQ[LHW\��� (SLGHPLRORJLFDO�VWXGLHV�VWDWHG� WKDW� ��� DQG�
��� �� RI� SRSXODWLRQ� KDYH� LQFUHDVHG� OHYHOV� RI� GHQWDO�
IHDU�DQG�DQ[LHW\� WRZDUGV� UHODWLYH�SURFHGXUHV���'HQWDO�
IHDU� UHVXOWV� LQ� EURNHQ� DQG� FDQFHOOHG� DSSRLQWPHQWV���
$FFRUGLQJ�WR�WKH�VWXG\�FRQGXFWHG�LQ�/DKRUH�3DNLVWDQ��
WKH�UHSRUWHG�SUHYDOHQFH�RI�GHQWDO�DQ[LHW\�ZDV����������

'HQWDO� DQ[LHW\� FDQ� EH� UHGXFHG� JUDGXDOO\� WKURXJK�
UHJXODU�GHQWDO�YLVLWV�� 

'HQWDO�DQ[LHW\�ZDV�DVVHVVHG�E\�YDULRXV�VFDOHV��&RUDK�
'HQWDO�$Q[LHW\�6FDOH�ZDV�SURYHQ�WR�EH�SRSXODU�DPRQJ�
GHQWDO� UHVHDUFKHUV�� 0RGLILHG� 'HQWDO� $Q[LHW\� 6FDOH�
�0'$6�� LV� FRPPRQO\� XVHG� WR� PHDVXUH� DQ[LHW\����7R�
UHGXFH� GHQWDO� DQ[LHW\� DPRQJ� SDWLHQWV�� LW� LV� LPSRUWDQW�
WR� DVVHVV� DWWULEXWLQJ� IDFWRUV� UHODWHG� WR� GHQWDO� DQ[LHW\�
DV� WR� RSW� IRU� PRVW� VXLWDEOH� GHQWDO� DQ[LHW\� UHGXFWLRQ�
VWUDWHJ\� DQG� LQGHHG� ZDV� WKH� UDWLRQDOH� RI� WKLV� VWXG\���

7KHUHIRUH�� WKH� REMHFWLYH� RI� WKH� VWXG\� ZDV� WR� ILQG� DQ�
DVVRFLDWLRQ� RI� GHQWDO� DQ[LHW\� ZLWK� DJH�� HGXFDWLRQ�
VWDWXV�� SUHYLRXV� GHQWDO� H[SHULHQFH� DQG� UHDVRQ� IRU�
YLVLWLQJ� GHQWLVW� LQ� %DKULD� 'HQWDO� 8QLYHUVLW\� +RVSLWDO�
DQG� WR� DVVHVV� WKH� 0'$6� VFRUH� RI�PDOH� DQG� IHPDOH�
SDWLHQWV�YLVLWHG�WR�GHQWDO�23'� 
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,W� ZDV� D� FURVV� VHFWLRQDO� VWXG\� FRQGXFWHG� DW� RUDO�
PHGLFLQH� RXWSDWLHQW� GHSDUWPHQW� RI� %DKULD� 'HQWDO�
&ROOHJH�.DUDFKL� IURP�6HSWHPEHU� WR�'HFHPEHU� ������
7KH�VWXG\�ZDV�FRPPHQFHG�DIWHU�REWDLQLQJ�(5&�IURP�
%DKULD�8QLYHUVLW\�0HGLFDO�DQG�'HQWDO�&ROOHJH�.DUDFKL�
�%80'&��UHIHUHQFHG�����������7KH�VDPSOH�VL]H�ZDV�
FDOFXODWHG� E\� NHHSLQJ� ���� SUHYDOHQFH� DV� ����
VXEMHFWV�ZLWK�WKH�KHOS�RI�VWDQGDUG�VDPSOH�VL]H�IRUPXOD�
RI�1� �=�
3�,-3���G���7R�EULQJ�PRUH�VLJQLILFDQW� UHVXOWV�
DQG� WR� DYRLG� ZDVWDJH�� WKH� VDPSOH� VL]H� ZDV�
DXJPHQWHG�DV������3DWLHQWV�UHSRUWHG�WR�RUDO�PHGLFLQH�
23'��EHWZHHQ�WKH�DJH�JURXS�RI���-���\HDUV�DQG�JDYH�
FRQVHQW�ZHUH�LQFOXGHG�LQ�VWXG\�E\�FRQYHQLHQW�VDPSOH�
WHFKQLTXH�� 
7KH� SUHJQDQW� IHPDOHV�� SDWLHQWV� ZLWK� QHXUR-
SV\FKRORJLFDO�V\PSWRPV�DQG�KDG�EHUHDYHPHQW�GXULQJ�
ODVW� VL[� ZHHNV� ZHUH� H[FOXGHG� IURP� WKH� VWXG\�� 7KH�
SXUSRVH� RI� WKH� VWXG\� ZDV� ZHOO� H[SODLQHG� WR� HYHU\�
SDWLHQW� E\� LQYHVWLJDWRU� DQG� DVVXUHG� DQRQ\PLW\� RI�
UHVSRQVHV��7KH�0'$6��0RGLILHG�GHQWDO�DQ[LHW\�VFDOH��
TXHVWLRQQDLUH� LV� D� YDOLGDWHG� WRRO� DQG� XVHG� WR� DVVHVV�
GHQWDO� DQ[LHW\� LQ� WKLV� VWXG\���� 0'$6� VFDOH� LV�
FRPSULVHG�RI���LWHPV�UHODWHG�WR�IHHOLQJV��LI�SDWLHQW�ZHQW�
WR�GHQWDO� WUHDWPHQW� WRPRUURZ��ZDLWLQJ�IRU� WUHDWPHQW� LQ�
ZDLWLQJ� URRP�� LI� SDWLHQW� ZHUH� DERXW� WR� KDYH� WRRWK�
GULOOHG��DERXW� WR�KDYH�VFDOLQJ�DQG�SROLVKLQJ� WUHDWPHQW�
DQG� ILQDOO\� SDWLHQW� ZDV� DERXW� WR� KDYH� JLYHQ� ORFDO�
DQHVWKHWLF�LQMHFWLRQ�LQ�JXP�RU�RQ�SRVWHULRU�WHHWK�� 
7KH� UHVSRQVHV� RI� DQ[LHW\� ZHUH� EDVHG� RQ� ILYH� SRLQW�
OLNHUW�VFDOH�VXFK�DV�QRW�DQ[LRXV��VOLJKWO\�DQ[LRXV��IDLUO\�
DQ[LRXV�� YHU\� DQ[LRXV� DQG� H[WUHPHO\� DQ[LRXV�� 7KH�
PLQLPXP� VFRUH� ZDV� �� DQG� WKH�PD[LPXP� VFRUH� ZDV�
���� 7KH� VFRUH� �� ��� ZDV� FRQVLGHUHG� DV� DEVHQFH� RI�
DQ[LHW\�DQG�VFRUH�!����ZDV�FDOFXODWHG�DV�SUHVHQFH�RI�
GHQWDO� DQ[LHW\�� ,Q� DGGLWLRQ�� WKH� DWWULEXWHG� IDFWRUV� IRU�
GHQWDO� DQ[LHW\� VXFK� DV� DJH�� JHQGHU�� HGXFDWLRQDO�
VWDWXV�� SDVW� H[SHULHQFH� RI� GHQWDO� WUHDWPHQW� DQG�
UHDVRQ�RI�YLVLWLQJ� WR�GHQWLVW�ZHUH�DOVR� LQFOXGHG� LQ� WKH�
ILQDO� TXHVWLRQQDLUH�� 7KH� ILQDO� TXHVWLRQQDLUH� ZDV�
WUDQVODWHG�LQ�8UGX�ODQJXDJH�IRU�EHWWHU�FRPSUHKHQVLRQ�
DQG� GLVWULEXWHG� DPRQJ� ���� VXEMHFWV�� 7RWDO� ����
TXHVWLRQQDLUHV� ZHUH� FRPSOHWHG� LQ� DOO� DVSHFWV� DQG�
HQWHUHG� RQ� 6366� YHUVLRQ� ��� IRU� GDWD� DQDO\VLV��
.ROPRJRURY� 6KDSLUR� 7HVW� ZDV� XVHG� WR� DVVHVV� WKH�
QRUPDOLW\� RI� GDWD�� 7KH� TXDOLWDWLYH� YDULDEOHV� ZHUH�
DQDO\]HG� YLD� GHVFULSWLYH� VWDWLVWLFV� DV� IUHTXHQF\�
SHUFHQWDJH�� � )LVFKHU� H[DFW� WHVW� ZDV� XVHG� WR� ILQG� DQ�
DVVRFLDWLRQ� RI� GHQWDO� DQ[LHW\� ZLWK� DWWULEXWHG� IDFWRUV��
0'$6�VFRUH� DPRQJ�PDOH� DQG� IHPDOH�ZDV�DVVHVVHG�
E\� 0DQQ� ZKLWQH\� 8� 7HVW�� 3� YDOXH� �� ����� ZDV�
FRQVLGHUHG�DV�VWDWLVWLFDOO\�VLJQLILFDQW�� 
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7KH� UHVSRQVH� UDWH� ZDV� ���� DQG� SUHYDOHQFH� RI�
DQ[LHW\� ZDV� ���������� 7KH� PHDQ� 0'$6� VFRUH� ZDV�

������������ )URP� WKH� WRWDO� ���� VXEMHFWV�� Q ����
��������ZHUH� IHPDOH�DQG� Q ���� ��������ZHUH�PDOH��
0DMRULW\� RI� VXEMHFWV� �Q ����� ������� ZHUH� RI� ��-���
\HDUV�� �$PRQJ�WKH�IRXU�DJH�JURXSV����-���DQG���-���
\HDUV�ZHUH���HTXDOO\�������DQ[LRXV��,QWHUPHGLDWH�DQG�
JUDGXDWH� SDWLHQWV� ZHUH� IRXQG� WR� EH� PRUH� ��������
DQ[LRXV�DV�FRPSDUH�WR�RWKHU�HGXFDWLRQDO�OHYHOV��7RWDO�
������SDWLHQWV�KDG�SRVLWLYH�H[SHULHQFH�RI�SDVW�GHQWDO�
WUHDWPHQW�DQG�ZHUH�DQ[LRXV��:KHQ�DVNHG�WKH�UHDVRQ�
IRU�GHQWDO�YLVLW��PDMRULW\���������RI�SDWLHQWV�ZDV�YLVLWHG�
IRU� ILOOLQJ�5&7� EXW� ZDV� DQ[LRXV�� (GXFDWLRQDO� VWDWXV�
DQG�UHDVRQ�RI�YLVLW�WR�GHQWLVW�ZHUH�VLJQLILFDQW�DWWULEXWHG�
IDFWRUV�WRZDUGV�GHQWDO�DQ[LHW\�DW�S-YDOXH�RI�������DQG�
������ UHVSHFWLYHO\�–7DEOH� ,��8SRQ�0'$6� UHVSRQVHV��
Q ��� ������� ZHUH� UHVSRQGHG� IRU� H[WUHPHO\� DQ[LRXV�
GXULQJ�ORFDO�DQHVWKHVLD-7DEOH�,,� 
7KHUH� ZDV� VLJQLILFDQW� GLIIHUHQFH� IRXQG� DPRQJ� PDOH�
DQG� IHPDOH� LQ� DOO� UHVSRQVHV� RI�0'$6� TXHVWLRQQDLUH��
0DOH�SDUWLFLSDQWV�ZHUH�IRXQG�WR�EH�YHU\�DQ[LRXV�WKHQ�
IHPDOH�SDUWLFLSDQWV��2QO\�RQH� UHVSRQVH�RI�ZDLWLQJ� IRU�
WUHDWPHQW� LQ� ZDLWLQJ� URRP�� PDOH� DQG� IHPDOH�
SDUWLFLSDQWV� ZHUH� UHVSRQGHG� HTXDOO\� �Q ���� IRU� YHU\�
DQ[LRXV�� 0DMRULW\� RI� IHPDOHV� ZHUH� QRW� DQ[LRXV�
����������DV�FRPSDUH�WR�PDOH�����������7DEOH�,,,� 
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*URXSLQJ�9DULDEOH��*HQGHU 

0DQQ-:KLWQH\�8-�$V\PS��6LJ����-WDLOHG� 

',6&866,21� 

'HQWDO� DQ[LHW\� LV� FRPSOH[� DQG� PXOWL-IDFWRULDO�� 0DQ\�
IDFWRUV�SOD\�SLYRWDO�UROH�WR�HOHYDWH�GHQWDO�DQ[LHW\�VXFK�
DV�IHDU�RI�SDLQ��EHWUD\DO��IHDU�RI�WKH�XQNQRZQ�DQG�IHDU�
RI� LQWUXVLRQ����'HQWDO� DQ[LHW\� LV� EHHQ� UHSRUWHG� DPRQJ�
SHRSOH� RI� DOO� DJHV�� JHQGHU�� HGXFDWLRQDO� VWDWXV�� ,W� LV�
HYLGHQW� WKDW� GHQWDO� DQ[LHW\� VWDUWV� IURP�HDUO\� DJH� DQG�
SUHYDLOV� HVSHFLDOO\� GXULQJ� DGROHVFHQFH���� 'HQWDO� IHDU�
DQG�DQ[LHW\�SODFHG�D�KXJH�EXUGHQ�RQ�RUDO�KHDOWK�FDUH�
V\VWHP��� 

7KLV� VWXG\� ZDV� IRFXVHG� WR� DVVHVV� GHQWDO� DQ[LHW\� RQ�
0'$6�VFDOH�DQG�WR�ILQG�WKH�DWWULEXWHG�IDFWRUV�RI�GHQWDO�
DQ[LHW\�VXFK�DV�DJH��HGXFDWLRQ�VWDWXV��SUHYLRXV�GHQWDO�
H[SHULHQFH� DQG� UHDVRQ� IRU� YLVLWLQJ� GHQWLVW�� ,Q� WKLV�
VWXG\�� SUHYDOHQFH� RI� DQ[LHW\� ZDV� ��������� DQG� ZDV�
ORZHU� ������ WKDQ� WKH� VWXG\� FRQGXFWHG� LQ� 6DXGL�
$UDELD�� 8QLWHG� .LQJGRP� ������� 1RUWKHUQ� ,UHODQG�
���������7XUNH\����������DQG�%UD]LO�������DQG�KLJKHU�
WKDQ� WKH� VWXG\� FRQGXFWHG� LQ� )LQODQG� ������ 6ZHGHQ�
������� DQG� 'HQPDUN� �������� � ,Q� FRQWUDVW�� D� KLJK�
SHUFHQWDJH�RI� GHQWDO� DQ[LHW\�ZDV� UHSRUWHG� LQ� -HGGDK�
DQG� 6DXGL� $UDELD� ��������� ,QGLD� ������� DQG� ,UDQ�
������������7KH� UHGXFH� OHYHO� RI� DQ[LHW\� ZDV� PLJKW� EH�

.LUDQ�)DWLPD�0HKERRE�$OL�%$1$��6DLPD�0D]KDU��+DOLPD�6DGLD 

��� 

7$%/(�,,��29(5$//�5(63216(6�2)�0'$6 

5HVSRQVHV 1RW�$Q[LRXV 6OLJKWO\�$Q[LRXV )DLUO\�$Q[LRXV 9HU\�$Q[LRXV ([WUHPHO\�$Q[LRXV 

0'$6�6FDOH 1���� 1���� 1���� 1���� 1���� 

9LVLWLQJ�GHQWLVWV ������� ��������� ��������� ������� ����� 

6LWWLQJ�LQ�ZDLWLQJ�5RRP ��������� �������� ��������� ������� ����� 

7RRWK�GULOOHG ��������� ��������� ������� �������� ����� 

7RRWK�VFDOHG ������� �������� �������� ������� ������� 

/RFDO�$QHVWKHVLD ��������� �������� �������� ������� ������� 
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,I�\RX�ZHUH�VLWWLQJ�LQ�WKH�ZDLWLQJ�
URRP��ZDLWLQJ�IRU�WUHDWPHQW���
KRZ�ZRXOG�\RX�IHHO" 

1RW�DQ[LRXV 
6OLJKWO\�DQ[LRXV 
)DLUO\�DQ[LRXV 
9HU\�DQ[LRXV 
([WUHPHO\�DQ[LRXV 
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,I�\RX�ZHUH�DERXW�WR�KDYH�D�
WRRWK�GULOOHG��KRZ�ZRXOG�\RX�
IHHO" 

1RW�DQ[LRXV 
6OLJKWO\�DQ[LRXV 
)DLUO\�DQ[LRXV 
9HU\�DQ[LRXV 
([WUHPHO\�DQ[LRXV 

������ 
������ 
������ 
����� 
����� 

������ 
������ 
����� 
������ 
����� 

����� 

,I�\RX�ZHUH�DERXW�WR�KDYH�\RXU�
WHHWK�VFDOHG�DQG�SROLVKHG��KRZ�
ZRXOG�\RX�IHHO" 

1RW�DQ[LRXV 
6OLJKWO\�DQ[LRXV 
)DLUO\�DQ[LRXV 
9HU\�DQ[LRXV 
([WUHPHO\�DQ[LRXV 
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,I�\RX�ZHUH�DERXW�WR�KDYH�D�ORFDO�
DQHVWKHWLF�LQMHFWLRQ�LQ�\RXU�JXP��
DERYH�DQ�XSSHU�EDFN�WRRWK��KRZ�
ZRXOG�\RX�IHHO" 

1RW�DQ[LRXV 
6OLJKWO\�DQ[LRXV 
)DLUO\�DQ[LRXV 
9HU\�DQ[LRXV 
([WUHPHO\�DQ[LRXV 
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GXH� WR� SUHYLRXV� H[SRVXUH� WR� GHQWDO� WUHDWPHQW� ZKLFK�
ZDV�������DQG�WKLV�LV�KXPDQ�EHKDYLRU�WKDW�LQGLYLGXDO�
LV�PRUH�FRPIRUWDEOH�LQ�NQRZQ�HQYLURQPHQW�� 
'HQWDO� DQ[LHW\� ZDV� IRXQG� PRVWO\� ������ DPRQJ� DJH�
JURXS� ���-��-\HDUV�� RI� SDWLHQWV� LQ� D� VWXG\�FRQGXFWHG�
LQ� .DUDFKL��� DQG� WKHVH� UHVXOWV� ZHUH� FRPSDUDEOH� ZLWK�
RXU� VWXG\� LQ� ZKLFK� ������ RI� ��-��� DQG� ��-��� \HDUV�
ZHUH�DQ[LRXV��� 
5HJDUGLQJ� HGXFDWLRQDO� VWDWXV�� WKH� LQWHUPHGLDWH�
JUDGXDWH� SDWLHQWV� ZHUH� IRXQG� WR� EH� PRUH� ��������
DQ[LRXV� DQG� LW� PLJKW� EH� DVVRFLDWHG� WR� SHUVRQDOLW\�
DVSHFWV�� LQFUHDVHG� DZDUHQHVV�� SDVW� FKLOGKRRG�
H[SHULHQFHV���RU� E\� SURIHVVLRQDO� GHYHORSPHQW� DQG�
HGXFDWLRQ�� 7KHVH� ILQGLQJV� EHDW� WKH� UHVXOWV� RI� VWXGLHV�
ZKLFK� UHYHDOHG� WKDW� LQ� ROG� DJH� GHQWDO� DQ[LHW\� LV�
GHFOLQHG��� 
,W�LV�HYLGHQW�LQ�OLWHUDWXUH�WKDW�JHQGHU�GLIIHUHQFH�SOD\HG�
DQ� LPSRUWDQW� UROH� IRU�GHQWDO�DQ[LHW\� IRU�FOLQLFLDQV�DQG�
UHVHDUFKHUV����+HQFH� ZRPHQ� ZHUH� IRXQG� WR� EH�PRUH�
DQ[LRXV� WRZDUGV�HYHU\�SURFHGXUH�RI� GHQWDO� WUHDWPHQW�
LQ� 0'$6� TXHVWLRQQDLUH� DV� OLWHUDWXUH���DV� FRPSDUH� WR�
PDOHV��:KHUHDV�LQ�RXU�VWXG\��PDOHV�ZHUH�IRXQG�WR�EH�
PRUH� DQ[LRXV� WKDQ� IHPDOHV� DQG� WKHVH� UHVXOWV� ZHUH�
FRPSDUDEOH�ZLWK�WKH�VWXG\�FRQGXFWHG�LQ�,QGLD�� 
7KH� 0'$6� VFRUH� RI� RXU� VWXG\� VKRZHG� WKDW� SDWLHQWV�
ZDLWLQJ� IRU� WKHLU� WUHDWPHQW� LQ� ZDLWLQJ� URRP� H[KLELWHG�
KLJKHVW� OHYHOV� �������� RI� GHQWDO� DQ[LHW\� ZKLFK�
FRUURERUDWHG�ZLWK�D�VWXG\�E\�)X[-1R\�$�HW�DO����� �7KLV�
ILQGLQJ�PD\�EH�GXH� WR� WKHLU�H[SHFWDWLRQV� WRZDUGV� WKH�
RSHUDWLYH�GHQWDO�SURFHGXUHV�RU�GXH�WR�WKH�IHDU�RI�SDLQ�
LQ� WKHLU�PLQGV��:KHUHDV�RQ� WKH�RWKHU�KDQG�� UHODWLYHO\�
DEVHQFH� RI� DQ[LHW\� ZHUH� REVHUYHG� WRZDUGV� WRRWK�
GULOOLQJ� �������� DQG� VFDOLQJ� ������ SURFHGXUHV�� DQG�
PD\� EH� GXH� WR� QRQ-LQYDVLYH� SURFHGXUH�� RU� SRVLWLYH�
SUHYLRXV�GHQWDO�H[SHULHQFH�RI�WKH�VXEMHFWV�� 
5RRW� &DQDO� 7UHDWPHQW� ZDV� IRXQG� WR� EH� WKH� KLJKHVW�
��������DQ[LHW\� SURYRNLQJ� SURFHGXUH�DPRQJ�SDWLHQWV�
FRPLQJ� WR� GHQWDO� 23'� LQ� RXU� VWXG\�� 7KLV� ZDV� LQ�
DJUHHPHQW�E\�3DUN�&+�������� 
:KLWH� $0� �������UHSRUWHG� WKDW� SDWLHQWV� KDYLQJ�ZRUVH�
H[SHULHQFH�WRZDUGV�GHQWDO�WUHDWPHQW�IRXQG�WR�EH�PRUH�
DQ[LRXV�DQG� WKHVH� ILQGLQJV� ZHUH� SURYHG� RSSRVLWH� LQ�
RXU�VWXG\�ZKHUH�����RI�SDWLHQWV�UHSRUWHG�SRVLWLYH�SDVW�
H[SHULHQFH�WRZDUGV�WKHLU�GHQWDO�WUHDWPHQW� 
7KH�VWUHQJWK�RI�WKH�VWXG\�LQFOXGHG�WKH�YDOLGDWHG�8UGX�
YHUVLRQ� RI� 0'$6� TXHVWLRQQDLUH�� ZKLFK� ZDV� PRUH�
FRPSUHKHQVLEOH� LQ� RXU� ORFDO� VWXG\� SRSXODWLRQ�� 7KH���
VDPSOH� VL]H� ZDV� DSSUHFLDEOH� DQG� WKH� GDWD� ILQGLQJV�
FDQ�EH� JHQHUDOL]H� WR� WKH�SULYDWH�GHQWDO� LQVWLWXWLRQV�RI�
.DUDFKL�� $PRQJ� WKH� OLPLWDWLRQ�� GXH� WR� VXEMHFWLYH�
QDWXUH� RI�0'$6�� WKH� FKDQFHV� RI� UHVSRQVH� ELDV�PD\�
LQFUHDVH� DV� SDUWLFLSDQWV� PD\� KLGH� WKHLU� WUXH� IHHOLQJV�
UHJDUGLQJ�GHQWDO�IHDU�DQ[LHW\��SDVW�GHQWDO�H[SHULHQFH�� 
,W� LV� UHFRPPHQGHG� WKDW� WKH� HSLGHPLRORJLFDO� VWXGLHV�
UHJDUGLQJ� QHJOHFWHG� GHQWDO� WUHDWPHQW� VKRXOG� EH�
VWXGLHG��/HYHOV�RI�DQ[LHW\�FDQ�EH�DVVHVVHG�EHIRUH�DQG�
DIWHU�GHQWDO� WUHDWPHQW��0RUHRYHU�� OHYHO�RI�DQ[LHW\�FDQ�
EH� YDULHG� IURP� SDWLHQW� WR� SDWLHQW�� DIIRUGDELOLW\�

DFFHVVLELOLW\� IRU� GHQWDO� WUHDWPHQW�� DZDUHQHVV� RI� RUDO�
KHDOWK� DQG� SDWLHQW� GHQWLVW� UHODWLRQVKLS�� 7KLV�
LQIRUPDWLRQ�FDQ�EH�XWLOL]HG� WR�PDQDJH�SDWLHQW�DQ[LHW\�
OHYHO�� WUDLQLQJ� RI� GHQWDO� KHDOWKFDUH� IRUFH� DQG� WR�
GHYHORS� YDULRXV� DQ[LHW\� UHGXFWLRQ� VWUDWHJLHV� WR�
RYHUFRPH� QHJDWLYH� HIIHFWV� RI� SHUVRQDOLWLHV� WRZDUGV�
GHQWDO� WUHDWPHQW� DW� ODUJH�� 2UDO� KHDOWK� FDUH� V\VWHPV�
KDYH� D� JUHDW� FRQFHUQ� WR� DVVHVV� WKH� LQWHQVLW\� RI� WKLV�
SUREOHP��� 

&21&/86,21 

'HQWDO�DQ[LHW\�ZDV�DVVRFLDWHG�ZLWK�HGXFDWLRQDO�VWDWXV�
DQG� YLVLWHG� WR� GHQWLVWV� IRU� 5&7�� � 0'$6� VFRUH� ZDV�
IRXQG� PRUH� LQ� PDOH� SDWLHQWV� DV� FRPSDUH� WR� IHPDOH�
SDWLHQWV�� 7KH� GHQWDO� SURFHGXUHV� LQ� ZKLFK� LQMHFWLRQ� RU�
DQHVWKHVLD�ZDV�XVHG�PDGH�WKH�SDWLHQWV�PRUH�DQ[LRXV�
DFFRUGLQJ�WR�0'$6�VFRUH�� 

(WKLFDO� SHUPLVVLRQ�� %DKULD� 8QLYHUVLW\� 0HGLFDO� 	�
'HQWDO� &ROOHJH� .DUDFKL� (WKLFDO� SHUPLVVLRQ� OHWWHU� 1R��
(5&-����������GDWHG���-��-������� 

&RQIOLFW� RI� ,QWHUHVW�� 7KH� DXWKRUV� GHFODUHG� QR�
FRQIOLFW�RI�LQWHUHVW� 

)XQGLQJ��1R�IXQGLQJ� 

$87+25�&2175,%87,216 

%$1$�.)0$� 0DQXVFULSW�ZULWLQJ��GDWD�FROOHFWLRQ 
0D]KDU�6�� 'DWD�FROOHFWLRQ��LQWURGXFWLRQ�ZULWLQJ 
6DGLD�+�� /LWHUDWXUH�UHYLHZ��ZULWH-XS 

5()(5(1&(6 
�� %DQD�.0��$KPDG�)��'DQLVK�6+��%DQD�1)��.D]PL�

$5��1RQ�FRPPXQLFDEOH�GLVHDVHV�DQG�RUDO�KHDOWK��
,QWURVSHFWLRQ��3DN�-�0HG�'HQW����������������-��� 

�� 5DIWX�*��6LQ�(&��&DUDLDQH�$��%XVWLXF�6*��%ULFHDJ�
5��(YDOXDWLRQ�RI�WKH�'HJUHH�RI�'HQWDO�$Q[LHW\�LQ�D�
/RW� RI� 3DWLHQWV� $OWHUHG� LQ� <RXQJ� $GXOWV�� $Q[LHW\��
������������-������GRL����������UF����������� 

�� 1D]LU�0$��3UHGLFWRUV�RI�5RXWLQH�'HQWDO�&KHFN-XS�
$PRQJ� 0DOH� $GROHVFHQWV� LQ� 6DXGL� $UDELD�� $FWD�
6WRPDWRO� &URDW�� ������ ������� ���-���� 
GRL�����������DVF������� 

�� %DVKLUX� %2�� 2PRWROD� 2(�� 3UHYDOHQFH� DQG�
GHWHUPLQDQWV� RI� GHQWDO� DQ[LHW\� DPRQJ� DGXOW�
SRSXODWLRQ� LQ� %HQLQ� &LW\�� 1LJHULD�� (XU� -� *HQHUDO�
'HQW����������������-�����GRL�������������-������
������� 

�� )DWLPD� =�� 5DVKLG� $�� $EGXOODK� )�� 5DVKHHG� %��
'HQWDO� )HDU�� 7KH�3UHYDOHQFH� RI�'HQWDO� )HDU� DQG�
DQ[LHW\� LQ� SDWLHQWV� FRPLQJ� WR� GHSDUWPHQW� RI�
GHQWLVWU\� DW� /DKRUH� JHQHUDO� KRVSLWDO�� 3DNLVWDQ��
3URI�0HG�-������������������-�����GRL�����������
730-��������� 

�� *DEHU� $(�� .KDOLO� $0�� 7DODDW� '0�� 7KH� LPSDFW� RI�
JHQGHU� RQ� FKLOG� GHQWDO� DQ[LHW\� LQ� D� VDPSOH� RI�
(J\SWLDQ� FKLOGUHQ� �D� FURVV-VHFWLRQDO� VWXG\���
$OH[DQGULD�'HQW�-����������������-�� 

�� $SSXNXWWDQ� '3�� &KRODQ� 3.�� 7DGHSDOOL� $��
6XEUDPDQLDQ�6��(YDOXDWLRQ�RI�GHQWDO�DQ[LHW\�DQG�

$WWULEXWHG�)DFWRUV�RI�'HQWDO�$Q[LHW\�RQ�0'$6�6FRUH 

��� 
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LWV� LQIOXHQFH� RQ� GHQWDO� YLVLWLQJ� SDWWHUQ� DPRQJ�
\RXQJ� DGXOWV� LQ� ,QGLD�� $� PXOWLFHQWUH� FURVV�
VHFWLRQDO�VWXG\��$QQ�0HG�+HDOWK�6FL�5HV���������
��������-���� 

�� 6DHHG� 1$�� +XVVHLQ� +0�� 0DKPRRG� $$��
3UHYDOHQFH� RI� GHQWDO� DQ[LHW\� LQ� UHODWLRQ� WR� VRFLR-
GHPRJUDSKLF� IDFWRUV� XVLQJ� WZR� SV\FKRPHWULF�
VFDOHV�LQ�%DJKGDG��0'-�����������������-��� 

�� &UHJR� $�� &DUULOOR� 0�� $UPILHOG� -0�� 5RPHUR� 0��
)URP� SXEOLF� PHQWDO� KHDOWK� WR� FRPPXQLW\� RUDO�
KHDOWK�� WKH� LPSDFW� RI� GHQWDO� DQ[LHW\� DQG� IHDU� RQ�
GHQWDO� VWDWXV�� )URQW� 3XEOLF� +HDOWK�� ������ ��� ����
GRL� ��������ISXEK������������ 

��� 3LDQR� 53�� 9LHLUD� :$�� 6RXVD-6LOYD� -�� 3DUDQKRV�
/5��5LJR�/��(YDOXDWLRQ�RI�DQ[LHW\� OHYHOV�DQG�WKHLU�
FKDUDFWHULVWLFV� LQ� GHQWDO� FDUH�� &URVV-VHFWLRQDO�
VWXG\��,QGLDQ�-�'HQW�5HV������������������-��� 

��� 1LUPDOD� 69�� 4XDGDU� 0$�� 'DVDUUDMR� 5.�� 'HQWDO�
DQ[LHW\� RI� RXWSDWLHQWV� LQ� DQ� LQVWLWXWLRQDO� EDVHG�
GHQWDO� KRVSLWDO�� $� FURVV� VHFWLRQDO� VWXG\�� -� 'HQW�
+HDOWK�2UDO�'LVRUG�7KHU����������������-��� 

��� $O-6DGGL�5$��$OIDU�0<��7KH�5HODWLRQVKLS�EHWZHHQ�
'HQWDO� $Q[LHW\� DQG� 5HSRUWHG� 'HQWDO� 7UHDWPHQW�
([SHULHQFH�LQ���-��-<HDU-2OG�-RUGDQLDQ�&KLOGUHQ��
-�86-&KLQD�0HG�6FL���������������-�� 

��� .DPHO�$0��$O-+DUEL�$6��$O-2WDLEL�)0��$O-4DKWDQL�
)$�� $O-*DUQL� $0�� 'HQWDO� DQ[LHW\� DW� 5L\DGK� (OP�
8QLYHUVLW\� &OLQLFV�� 6DXGL� -� 2UDO� 6FL�� ������ ������
���-���� 

��� )DLVDO� 6�� =HKUD� 1�� +XVVDLQ� 0�� -DOLDZDOD� +$��
)DLVDO�$��'HQWDO�DQ[LHW\�DPRQJ�SDWLHQWV�DWWHQGLQJ�
SXEOLF� DQG� SULYDWH� GHQWDO� KRVSLWDOV� RI� .DUDFKL�� 
-�3DN�'HQW�$VVRF������������������-��� 

��� 'UDFKHY� 61�� %UHQQ� 7�� 7URYLN� 7$�� 3UHYDOHQFH� RI�
DQG�IDFWRUV�DVVRFLDWHG�ZLWK�GHQWDO�DQ[LHW\�DPRQJ�

PHGLFDO�DQG�GHQWDO�VWXGHQWV�RI�WKH�1RUWKHUQ�6WDWH�
0HGLFDO� 8QLYHUVLW\�� $UNKDQJHOVN�� 1RUWK-:HVW�
5XVVLD�� ,QW� -� &LUFXPSRODU� +HDOWK�� ������ �������
���������GRL�������������������������������� 

��� *XQMDO� 6�� 3DWHHO� '*�� 3DUNDU� 6�� 'HQWDO� DQ[LHW\�
DPRQJ� PHGLFDO� DQG� SDUDPHGLFDO� XQGHUJUDGXDWH�
VWXGHQWV� RI� 0DOD\VLD�� ,QW� -� 'HQW�� ������ ������
���������GRL����������������������� 

��� $SSXNXWWDQ� '3�� 6WUDWHJLHV� WR� PDQDJH� SDWLHQWV�
ZLWK� GHQWDO� DQ[LHW\� DQG� GHQWDO� SKRELD�� OLWHUDWXUH�
UHYLHZ��&OLQ�&RVPHWLF�,QYHVW�'HQW�������������-����
GRL� ��������&&,'(�6������ 

��� )D\DG� 0,�� (OELHK� $�� %DLJ� 01�� $OUXZDLOL� 6$��
3UHYDOHQFH� RI� GHQWDO� DQ[LHW\� DPRQJ� GHQWDO�
SDWLHQWV� LQ� 6DXGL� $UDELD�� -� ,QW� 6RF� 3UHYHQW�
&RPPXQLW\� 'HQW�� ������ ������ ���-����� 
GRL����������MLVSFG�-,63&'B��B��� 

��� )X[-1R\� $�� =RKDU� 0�� +HU]RJ� .�� 6KPXHOL� $��
+DOSHUVRQ�(��0RVNRYLW]�0��HW�DO��7KH�HIIHFW�RI�WKH�
ZDLWLQJ� URRP¶V� HQYLURQPHQW� RQ� OHYHO� RI� DQ[LHW\�
H[SHULHQFHG�E\�FKLOGUHQ�SULRU� WR�GHQWDO� WUHDWPHQW��
D�FDVH�FRQWURO�VWXG\��%0&�2UDO�+HDOWK����������
����������GRL���������V�����-���-����-\�� 

��� 3DUN� &+�� 6KLQ� -6�� .LP� -6�� .LP� -%�� $�
UHWURVSHFWLYH�VWDWLVWLFDO�VWXG\�RQ�VHGDWLRQ�FDVHV�LQ�
GHSDUWPHQW� RI� SHGLDWULF� GHQWLVWU\� DW� 'DQNRRN�
XQLYHUVLW\� GHQWDO� KRVSLWDO� IRU� �� \HDUV�� -� .RUHDQ�
$FDG�3HGLDWU�'HQW�����������������-��� 

��� :KLWH�$0��*LEOLQ�/��%R\G� /'��7KH� SUHYDOHQFH�RI�
GHQWDO� DQ[LHW\� LQ� GHQWDO� SUDFWLFH� VHWWLQJV�� -� 'HQW�
+\J�����������������-��� 

��� $O-.KDOLID�.6��3UHYDOHQFH�RI�GHQWDO�DQ[LHW\�LQ�WZR�
PDMRU�FLWLHV�LQ�WKH�.LQJGRP�RI�6DXGL�$UDELD��6DXGL�
-�0HG�0HG�6FL�����������������-���� 

.LUDQ�)DWLPD�0HKERRE�$OL�%$1$��6DLPD�0D]KDU��+DOLPD�6DGLD 

��� 

$87+25�$)),/,$7,21� 
 

'U��.LUDQ�)DWLPD�0HKERRE�$OL�%$1$�
�&RUUHVSRQGLQJ�$XWKRU� 
$VVLVWDQW�3URIHVVRU 
'HSDUWPHQW�RI�+HDOWK�3URIHVVLRQDO�(GXFDWLRQ�
�'HQWDO�6HFWLRQ� 
%DKULD�8QLYHUVLW\�0HGLFDO�DQG�'HQWDO�&ROOHJH 
.DUDFKL��6LQGK-3DNLVWDQ� 
(PDLO��NLUDQEDQD���#JPDLO�FRP 
 
'U��6DLPD�0D]KDU 
6HQLRU�5HJLVWUDU 
'HSDUWPHQW�RI�3HULRGRQWRORJ\ 
%DKULD�8QLYHUVLW\�0HGLFDO�DQG�'HQWDO�&ROOHJH 
.DUDFKL��6LQGK-3DNLVWDQ� 
 
'U��+DOLPD�6DGLD 
'HSDUWPHQW�RI�)DPLO\�0HGLFLQH 
=LDXGGLQ�8QLYHUVLW\� 
.DUDFKL��6LQGK-3DNLVWDQ�� 


