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/RZ� EDFN� SDLQ� �/%3�� LV� RQH� RI� WKH� PRVW� FRPPRQ�
FRPSODLQWV� LQ� DW� OHDVW� ���� RI� WKH� SRSXODWLRQ� LQ� WKHLU�
OLIHWLPH����� %DFNDFKH� LV� DOVR� FRQVLGHUHG� D� PDMRU�
PXVFXORVNHOHWDO� SUREOHP� RI� PRGHUQ� DJH���
$SSUR[LPDWHO\���-����RI�WKH�SRSXODWLRQ�LQ�WKH�8QLWHG�
6WDWHV�KDV�EDFN�SDLQ�DQG�LW�LV�REVHUYHG�WKDW�WKLV�LV�WKH�
VHFRQG� OHDGLQJ� FDXVH� RI� KRVSLWDO� YLVLWV� LQ� WKH� DGXOW�
SRSXODWLRQ��� 3URORQJHG� ZRUNLQJ� LQ� IDXOW\� SRVLWLRQV��
IUHTXHQW� PDQXDO� KDQGOLQJ� WHFKQLTXHV�� DQG�
SHUIRUPDQFH� RI� UHSHWLWLYH�PRYHPHQWV� DUH� KDYH� EHHQ�
UHSRUWHG� DV� ULVN� IDFWRUV� IRU� /%3�GHYHORSPHQW� DPRQJ�
WKH� VWXGHQWV� WKH� VDPH� DV� IRU� WKH� FOLQLFLDQV��� � /%3�
GRHV� QRW� DOZD\V� UHIHUV� WR� WKH� ROG� DJH� JURXS��� (YHQ�
WKRXJK�WKH�FRPSODLQW�RI�EFN�SDLQ�UHSRUWHG�E\�D�\RXQJ�
SDWLHQW� LV� XQXVXDO� EXW� QRQHWKHOHVV� OLWHUDWXUH� UHSRUWV�
WKH�SUHYDOHQFH�RI�EDFN�SDLQ�EHWZHHQ������-������IRU�
WKH� ��-��� \HDUV� DJH� JURXS�-��� ,W� KDV� DOVR� EHHQ� WKH�
PRVW�FRPPRQ�FDXVDWLYH� IDFWRU� WKDW� UHVWULFWV�DFWLYLWLHV�
SHUIRUPHG�GDLO\� LQ�SRSXODWLRQ�EHORZ����\HDUV�RI�DJH���
6XVFHSWLELOLW\� WR� VWUHVV� DQG� H[WHQGHG� VWXG\� WLPH�
SUHGLVSRVH� WKH�VWXGHQWV� LQ�KHDOWK�VFLHQFH�GRPDLQ� IRU�
KDYLQJ� /%3������� 6WXGHQWV� SHUWDLQLQJ� WR� WKH� KHDOWK�
VFLHQFHV�DUH�UHSRUWHG�WR�KDYH�RYHUDOO�SUHYDOHQFH�UDWH�
RI� ����� WR�������EXW� LW� LV� VWLOO� QRW� FOHDU�DV�XQGHU� WKLV�
EUDRG� FDWHJRU\� ZKLFK� VWXGHQWV� KDYH� KLJKHVW�
SUHYDOHQFH�UDWHV��-����$FFRUGLQJ�WR�1RUGLF�FODVVLIFDWLRQ�

RI� /%3�� UHSRUWHG� OLIHWLPH� SUHYDOHQFH�� �-\HDU�
SUHYDOHQFH� DQG� SRLQW� SUHYDOHQFH� RI� /%3� DPRQJ� WKH�
SK\VLFDO�WKHUDS\�VWXGHQWV�ZHUH�����–����������–������
�������IRU�WKH�PHGLFDO�VWXGHQWV�WKHVH�ZHUH�����������
–�����DQG��������DQG�IRU�WKH�QXUVLQJ�VWXGHQWV��������
DQG����FRUUHVSRQGLQJO\����-���� 
3K\VLFDO� WKHUDS\� VWXGHQWV� KDYH� D� KLJK� IUHTXHQF\� RI�
ORZ�EDFNDFKH�DV�FRPSDUHG�WR�RWKHU�PHGLFDO�VWXGHQWV�
DQG� WKLV� UHGXFHV� VWXGHQW¶V� ZRUN� DQG� OHLVXUH� DFWLYLW\�
VWULNLQJO\���� 3K\VLFDO� WKHUDS\� SUDFWLFH� ZLWK� SRRU� ERG\�
SRVWXUHV�� DQG�RWKHU� ULVN� IDFWRUV�DVVRFLDWHG�ZLWK�EDFN�
SDLQ�LQ�VWXGHQWV�QRW�RQO\�DIIHFW�WKH�VWXGHQW¶V�ZRUN�EXW�
DOVR� DIIHFW� WKH� VRFLRHFRQRPLF� DQG� SK\VLRORJLFDO�
DFWLYLWLHV�������3K\VLFDO�WKHUDS\�VWXGHQWV�ZHUH�IRXQG�WR�
KDYH� D� ������ OLIHWLPH� SUHYDOHQFH� DQG� ������� ��-
PRQWK� SUHYDOHQFH��� 7KH� RQVHW� RI� /%3� LQ� SK\VLFDO�
WKHUDS\�VWXGHQWV�DOVR�KDYH�VDPH�ULVN�RI�ORZ�EDFN�SDLQ�
DV�DQ�RFFXSDWLRQDO� WKHUDSLVW�RU�JUDGXDWHG�WKHUDSLVW����
3URORQJHG�VLWWLQJ�KRXU�FRXOG�FDXVH�WKH�VWLIIQHVV�RI�WKH�
OXPEDU� VSLQH�� DQG� SHUIRUPLQJ� IXOO� UDQJH� IOH[LRQ�
PRYHPHQWV�DIWHU� D� ORQJ� WLPH�VLWWLQJ� LQFUHDVH� WKH� ULVN�
RI�VRIW�WLVVXHV�LQMXULHV�RI�WKH�OXPEDU�UHJLRQ����7KHUH�LV�
D� UHODWLRQVKLS� DPRQJ� EDFN� SDLQ� DV� ZHOO� DV�
HQYLURQPHQWDO� ULVN� IDFWRUV� LQFOXGLQJ� WLPH� VSHQW� LQ� D�
VWDWLF� VLWWLQJ� SRVLWLRQ� GXULQJ� FODVV�� FDUU\LQJ� KHDY\�
VFKRRO� EDJV� DQG� ERRNV�� DQG� WLPH� VSHQW� LQ� OHLVXUH� RU�
VSRUWVDFWLYLWLHV��-���� 6WXGHQWV� VXIIHULQJ� IURP� ORZ� EDFN�
SDLQ� IDFH� GLIILFXOW\� LQ� SHUIRUPLQJ� DFWLYLWLHV� RI� GDLO\�
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OLYLQJ� DQG�PRVWO\� ILQG� WKHLU� VHOI-GHSHQGHQW� RQ� RWKHUV�
IRU� FDUU\LQJ� RXW� GLIIHUHQW� GDLO\� WDVNV���� 'LIIHUHQW�
SRVWXUHV� DUH� DOVR� FRQVLGHUHG� DV� WKH� FRQWULEXWLQJ�
IDFWRUV� WKDW� FDXVH� EDFNDFKH���� $OWKRXJK� /%3� LV� D�
ZLGHVSUHDG� SKHQRPHQRQ� DPRQJ� SK\VLFDO� WKHUDS\�
VWXGHQWV�ZRUOGZLGH����+RZHYHU�� OLPLWHG�VWXGLHV�RI� WKH�
SUHYDOHQFH� RI� EDFN� SDLQ� DPRQJ� KHDOWK� VFLHQFH�
VWXGHQWV� KDYH� EHHQ� FRQGXFWHG� LQ� RXU� UHJLRQ��
7KHUHIRUH��WKH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�GHWHUPLQH�
WKH� SUHYDOHQFH� E\� WLPH� DQG� SHULRG� RI� ��-PRQWK�
SUHYDOHQFH� RI� /%3� DPRQJ� SK\VLRWKHUDS\� VWXGHQWV� RI�
�UG�DQG��WK�\HDUV�VWXG\LQJ�DW�5&56�� 

0(7+2'2/2*< 

$� FURVV-VHFWLRQDO� VWXG\� ZDV� FRQGXFWHG� EHWZHHQ�
'HFHPEHU� ����� WR� -XQH� ����� DW� 5LSKDK� &ROOHJH� RI�
5HKDELOLWDWLRQ� 6FLHQFHV�� 5LSKDK� ,QWHUQDWLRQDO�
8QLYHUVLW\� DPRQJ� �UG� DQG� �WK� \HDU¶V� SK\VLRWKHUDS\�
VWXGHQWV� LQ� WKH� DFDGHPLF� \HDU� ����-������ (WKLFDO�
DSSURYDO�ZDV�WDNHQ�IURP�WKH�(WKLFDO�5HYLHZ�%URDG�RI�
5LSKDK�,QWHUQDWLRQDO�8QLYHUVLW\��$�SXUSRVLYH�VDPSOLQJ�
WHFKQLTXH�ZDV�XVHG�WR�FROOHFW�WKH�VDPSOH�VL]H�RI�����
VWXGHQWV� XVLQJ� WKH� 2SHQ(SL� VDPSOH� VL]H� FDOFXODWRU��
)HPDOH� VWXGHQWV� RI� �UG� \HDU� DQG� �WK� \HDU� 3K\VLFDO�
WKHUDS\�� KDYLQJ� DJH� EHWZHHQ� ��� \HDUV� WR� ��� \HDUV��
PLQLPXP� �� KRXUV� FRQWLQXRXV� LWWLQJ� SHU� GD\� ZHUH�
LQFOXGHG� LQ� WKH� VWXG\� ZKLOH� WKH� VWXGHQWV� KDYLQJ� SDLQ�
GXH�WR�QHUYH�URRW�LUULWDWLRQ��DQ\�YHUWHEUDO�IUDFWXUH��DQG�
LQIODPPDWRU\� GLVHDVHV� RI� WKH� YHUWHEUDO� FROXPQ� ZHUH�
H[FOXGHG��(YHU\�VXEMHFW�DPHQDEOH� WR� WDNH�SDUW� LQ� WKH�
VWXG\�ZDV�EULHIHG�DERXW� WKH� UHVHDUFK�SURMHFW�DQG� WKH�
SXUSRVH�RI�WKLV�VWXG\�DQG�GDWD�ZDV�FROOHFWHG�IURP�WKH�
VXEMHFW� IROORZLQJ� VLJQLQJ� FRQVHQW� IURP� WKH� VXEMHFW� RI�
VWXG\�� 'DWD� ZDV� FROOHFWHG� IURP� WKH� VXEMHFW� E\� XVLQJ�
WKH� 6WDQGDUGL]HG� 1RUGLF� 0XVFXORVNHOHWDO�
4XHVWLRQQDLUH� IRU� PXVFXORVNHOHWDO� FRPSODLQWV� LQ� WKH�
ORZ�EDFN�UHJLRQ���DQG�WKH�9LVXDO�$QDORJXH�6FDOH���� 
$IWHU� WDNLQJ� FRQVHQW� RI� VXEMHFWV� SDUWLFLSDWLQJ� LQ� WKH�
VWXG\� WKH� SDUWLFLSDQWV� ZHUH� DVNHG� WR� ILOO� WKH�
TXHVWLRQQDLUH�� 7KH� TXHVWLRQQDLUH� LQFOXGHG� QHFHVVDU\�
SHUVRQDO�GDWD�OLNH�DJH��JHQGHU��ZHLJKW��VRFLRHFRQRPLF�
VWDWXV�� SV\FKRVRFLDO� IDFWRUV�� \HDU� RI� VWXG\�� KLVWRU\� RI�
EDFN�� SDLQ�� KLVWRU\� RI� EDFN� WUDXPD�� DQG� RWKHU� VWXG\�
SDUDPHWHUV� OLNH� RII� GD\V�� /%3� WLPLQJ�� /%3� GXUDWLRQ��
VLWWLQJ�KRXUV��SRVLWLRQDO�KDEELWV�DQG�FROOHJH�IXUQLWXUHDV�
LGHQWLILHG�IURP�WKH�OLWHUDWXUH�������������� 
$OVR�� WR� PHDVXUH� WKH� SDLQ� LQWHQVLW\� YLVXDO� DQDORJXH�
VFDOH��9$6��ZDVXVHG������TXHVWLRQQDLUHV�ZHUH�JLYHQ�
WR� SK\VLRWKHUDS\� VWXGHQWV� RXW� RI� ZKRP� ���� ZHUH�
IRXQGILOOHGWR� EH� LQFOXGHG� LQ� WKH� UHVHDUFK� VWXG\� DQG�
������ ZDV� WKH� UHVSRQVH� UDWH�� 'DWD� ZDV� DQDO\]HG�
XVLQJ� 6366� YHUVLRQ� ���� 'HVFULSWLYH� VWDWLVWLFV� ZHUH�
XVHG�IRU�WKH�GHVFULSWLRQ�RI�VWXGHQWV�GHPRJUDSKLF�GDWD�
DQG� IDFWRUV� UHODWHG� WR� /%3�� &KL-VTXDUH� VWDWLVWLFDO�
DQDO\VLV� ZDV� XVHG� WR� ILQG� DVVRFLDWLRQ� EHWZHHQ� WKH�
FDWHJRULFDO�YDULDEOHV��6WDWLVWLFDO�VLJQLILFDQW�GLIIHUHQFHV�
ZHUH� FRQVLGHUHG� WR� EH� SUHVHQW� ZKHQ� S-YDOXH��
ZDV������ 
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2XW�RI�����VWXGHQWV��0HDQ���6'����������������������
KDG����\HDUV�RI�DJH��������������RI�VWXGHQWV�KDG����
\HDUV�RI�DJH�������������KDG����\HDU�DQG�DQRWKHU����
������� RI� WKHP� KDG� PRUH� WKDQ� ��� \HDUV� DJH�� ���
�������� RI� VWXGHQWV� ZHUH� VWXG\LQJ� LQ� �UG-\HDU� FODVV�
ZKLOH������������RI�VWXGHQWV�ZHUH�VWXG\LQJ�LQ�WKH��WK-
\HDU�FODVV���7DEOH�,�� 
2XW�RI�WKH�WRWDO�����VWXGHQWV�����������KDG�ORZ�EDFN�
SDLQ�ZKLOH� �������� RI� WKHP�ZHUH� QHYHU� KDYLQJ� /%3��
2I� WKHVH� ��� VWXGHQWV� ZKR� KDG� /%3�� RQO\� ��� ������
VWXGHQWV�UHSRUWHG�DEVHQWHHLVP�GXH�WR�WKHLU�EDFNDFKH��
��������RI�VWXGHQWV�KDYH� OHVV�WKDQ�RQH�GD\�GXUDWLRQ�
RI� /%3� GXULQJ� ODVW� ��� PRQWK�� ��� ������ RI� VWXGHQWV�
KDYH� �-�� GD\V� GXUDWLRQ� RI� /%3� GXULQJ� ODVW� ���
PRQWK����� RI� WKH� VWXGHQWV� UHSRUWHG� VLWWLQJ�
FRQWLQXRXVO\� IRU� ORQJ� KRXUV�� ��� ������ RI� WKH�
UHVSRQGHQWV�VDLG�WKDW�WKHLU�/%3�UHVXOWV�LQ�UHGXFWLRQ�RI�
WKHLU�ZRUN�DFWLYLW\�GXULQJ�WKH�ODVW����PRQWKV��ZKHUHDV�
��� ������ RI� WKHP� GLVDJUHHG� WKDW� WKHLU� SDLQ� FDXVH� WR�
UHGXFH� WKHLU� ZRUN� DFWLYLW\� GXULQJ� WKH� ODVW� ���PRQWKV��
��� �����RI� WKH� VWXGHQWV� LQIRUPHG� WKDW� WKHLU� /%3�
FDXVHV�WR�UHGXFH�WKHLU�OHLVXUH�DFWLYLWLHV�GXULQJ�WKH�ODVW�
���PRQWKV��ZKHUHDV���� �����RI� WKHP�GLVDJUHHG� WKDW�
WKHLU� SDLQ� FDXVH� WR� UHGXFH� WKHLU� OHLVXUH� DFWLYLWLHV��
�7DEOH�,,�� 
$PRQJ���������RI�VXIIHUHUV�����������RI�WKH�VWXGHQWV�
WROG�WKDW�WKH\�KDYH�QR�WLPH�WR�/%3�KDV�SURKLELWHG�WKHP�
IURP� GRLQJ� WKHLU� QRUPDO� ZRUN�� 2XW� RI� ��� �����RI�
VXIIHUHUV������������RI�WKH�VWXGHQWV�QHYHU�KRVSLWDOL]HG�
GXH� WR�/%3�ZKLOH�RQO\��� ������RI� WKHP� WROG� WKDW� WKH\�
HYHU� EHHQ� KRVSLWDOL]H� GXH� WR� EDFNDFKH�� 7KLV� VWXG\�
VKRZV�WKDW�DPRQJ�WKH�SDUWLFLSDQWV�ZKR�KDYH�KDG�SDLQ�
LQ� WKH�SDVW����PRQWKV�� WKH� OHYHO�RI�/%3�LV�DVVRFLDWHG�
ZLWK� WKH� UHGXFWLRQ� LQ� ZRUN� DQG� OHLVXUH� DFWLYLWLHV� DQG�
PDGH�KLP�YLVLW� GRFWRU� LQ� WKH�SDVW� ���PRQWKV�ZLWK� �S-
YDOXH �������+RZHYHU��QR�DVVRFLDWLRQ�KDV�EHHQ�IRXQG�
EHWZHHQ�FRQWLQXRXV� VLWWLQJ�DQG�SDUWLFLSDQWV�ZLWK� /%3�
LQ�WKH�ODVW����PRQWKV��S-YDOXH ���������7DEOH�,,,�	�,9�� 
7$%/(�,��'(02*5$3+,&�,1)250$7,21�$1'�
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3K\VLFDO� WKHUDS\V� VWXGHQWV� DUH� DW� LQFUHDVHG� ULVN� IRU�
WKH�GHYHORSPHQW�RI�/%3�ZKHQ�FRPSDUHG�WR� WKH�RWKHU�
KHDOWK�FDUH�VWXGHQWV�DV�ZHOO�DV�ZLWK� WKH�SUDFWLWLRQHUV��
WKXV�WKHUH�LV�FRQWLQXRXV�QHHG�WR�HGXFDWH�WKH�VWXGHQWV�
DERXW�WKH�SUHYHQWLRQ�RI�/%3��7KH�SHULRG�SUHYDOHQFH�RI�
/%3�DPRQJ� SK\VLRWKHUDS\� VWXGHQWV�ZDV� IRXQG� WR� EH�
����������DQG�SRLQW�SUHYDOHQFH�UHSRUWHG�LQ�RXU�VWXG\�
LV� ���������� ZKLFK� LV� ZLWKLQ� WKH� UDQJH� RI� SUHYLRXV�
VWXGLHV� �����–���������� 6LPLODUO\� DQRWKHU� VWXG\� E\�
1\ODQG� /-� ������� UHSRUWHG� WKDW� /%3� SUHYDOHQFH�ZDV�
���� �OLIHWLPH��� ���� ���-� PRQWK��� ���� �RQH-PRQWK���
�����RQH-ZHHN���1\ODQG�/-��������FRQGXFWHG�D�FURVV

-VHFWLRQDO� VWXG\� WR� HYDOXDWH� WKH� SUHYDOHQFH� RI� /%3�
DPRQJ�XQGHUJUDGXDWH� SK\VLRWKHUDS\� VWXGHQWV�RI� DJH�
���WR����\HDU�WKDW�VXSSRUW�RXU�UHVXOWV��7KH�UHDVRQ�IRU�
VHOHFWLQJ� WKLV� DJH� JURXS� ZDV� WKH� IDFW� WKDW� DV� WKH�
JUDGXDWHV� HQWHU� LQ� WKHLU� SURIHVVLRQDO� OLIH�� WKH\� DUH�
H[SRVHG� WR� WKH� SURIHVVLRQDO� KD]DUGV��-���� $� VWXG\� E\�
:HVW� '-� ������� UHSRUWHG� WKDW� ���� RI� WKH� SK\VLFDO�
WKHUDSLVWV� UHSRUWHG� KDYLQJ� /%3� GXULQJ� WKHLU�
JUDGXDWLRQ�� ,Q� WKH� SUHVHQW� VWXG\�� VWXGHQWV� ZHUH�
EHORQJHG� WR� WKH� �UG� DQG� �WK� SURIHVVLRQDO� \HDUV��
VWXGHQWV� LQ�VHQLRU�VHPHVWHUV�DUH�DW�VLJQLILFDQW� ULVN� WR�
WKH�GHYHORSPHQW�RI�/%3�DV�VWDWHG�LQ�VWXG\�E\�1\ODQG�
/-��������� 
7KH� FXUUHQW� VWXG\� IRXQG� WKDW� ���� RI� VWXGHQWV� VDLG�
WKH\�ZHUH�ZRUNLQJ� OHVV�EHFDXVH�RI�EDFN�SDLQ��7KLV� LV�
GHPRQVWUDWHG� E\� WKH� UHWURVSHFWLYH� FRKRUW� VWXG\� E\�
+LHEHUW�5���������ZKR�FRQFOXGHG�WKDW�����RI�VWXGHQWV�
KDYH� OLPLWHG� WKHLU� ZRUN� EHFDXVH� RI� EDFN� SDLQ��
0RUHRYHU��ILQGLQJ�RI�WKLV�VWXG\�VKRZV�WKDW�WKHUH� LV�QR�
DVVRFLDWLRQ� EHWZHHQ� ORZ� EDFN� SDLQ� DQG� FRQWLQXRXV�
VLWWLQJ� �Ȥ��  � ������ S�  � ������� 6LPLODUO\�� +DUWYLJVHQ� -�
������� UHSRUWHG� WKDW� WKH� OLWHUDWXUH� GRHV� QRW� VXSSRUW�
WKH� YLHZ� WKDW� VLWWLQJ� DW� ZRUN� LV� DVVRFLDWHG� ZLWK� EDFN�

SDLQ�� ,Q� FRQWUDU\� WR� WKLV�� VWXG\� E\� %HDFK� 7$� �������
UHSRUWHG� WKDW� SURORQJ� VLWWLQJ� LQFUHDVHV� SUHVVXUH� ORDG�
RI� WKH� VSLQH� ZKLFK� FDXVHV� VLJQLILFDQWO\� KLJKHU� SRLQW�
SUHYDOHQFH� DPRQJ� VWXGHQWV��2XU� VWXG\� UHYHDOHG� WKDW�
/3%� LV� FDXVH� RI� DEVHQFH� GXH� WR� VLFNQHVVDPRQJ� WKH�
3K\VLRWKHUDS\� VWXGHQWV�� 6LPLODUO\�� $OH[RSRXORV� (&�
������� UHSRUWHG� LQ� WKH� ORQJLWXGLQDO� VWXG\� WKDW� EDFN�
SDLQ�LV�RQH�RI�WKH�FDXVHV�RI�DEVHQFH�IURP�ZRUN�� 
7KH� UHVXOWV� RI� RXU� VWXG\� KDYH� VKRZQ� WKDW� ZRUN� DQG�
OHLVXUH� DFWLYLWLHV� DUH� DIIHFWHG� E\� /%3�� ZKLFK� PHDQV�
WKDW� VWXGHQWV� KDYH� SDUWLFLSDWLRQ� UHVWULFWLRQ� IRU�
UHFUHDWLRQDO� DFWLYLWLHV� DQG� DOVR� LQ� WDVNV� UHODWHG� WR�
KHDY\� ZHLJKW� OLIWLQJ� GXH� WR� /%3�� 7KH� UHVXOWV� RI� RXU�
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VWXG\�DUH�VXSSRUWHG�E\�DQRWKHU�VWXG\� WKDW� IRXQG� WKDW�
/%3�LV�D�SURPLQHQW�FDXVH�IRU�UHGXFLQJ�SDUWLFLSDWLRQ�LQ�
OHLVXUH�DFWLYLWLHV�DQG�LQIOXHQFLQJ�ZRUN�DFWLYLWLHV���� 
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7KLV� VWXG\� FRQFOXGHG� WKDW� WKH� SUHYDOHQFH� RI� /%3� LQ�
SK\VLRWKHUDS\� VWXGHQWV� LV� KLJK�� ,Q� DGGLWLRQ�� /%3� LV� D�
PDMRU� FDXVH� RI� DEVHQWHHLVP�� KRVSLWDO� YLVLW�� UHGXFHG�
OHLVXUH�DQG�ZRUN�DFWLYLW\�DPRQJ�VWXGHQWV�� 
/LPLWDWLRQV�� 7KLV� VWXG\� LV� RQO\� DSSOLFDEOH� WR�
SK\VLRWKHUDS\� VWXGHQWV� DQG� PRUH� HVSHFLDOO\� WKH�
5&56� 5LSKDK� ,QWHUQDWLRQDO� 8QLYHUVLW\�� /RQJLWXGLQDO�
VWXGLHV� RQ� WKH� VWXGHQWV� DUH� QHHGHG� IRU� GHHS� LQVLJKW�
LQWR� WKH� /%3� DQG� DVVRFLDWHG� IDFWRUV� DQG� ORQJ-WHUP�
HIIHFWV�FUHDWHG�RQ�WKHLU�OLYHV� 

(WKLFDO� SHUPLVVLRQ��5LSDK�,QWHUQDWLRQDO�8QLYHUVLW\�
/HWWHU�1R��5&56�(5%������GDWHG���-��-����� 

&RQIOLFW�RI�,QWHUHVW��7KHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW� 

)XQGLQJ��7KHUH�ZDV�QR�DQ\�IXQGLQJ�DJHQF\� 
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.DVKLI�0��������&RQFHSW��GHVLJQ��GDWD�FROOHFWLRQ��ZULWHXS 

.RNDE�7�� &RQFHSW��ZULWHXS��GDWD�FROOHFWLRQ 
5DILTXH�=�� 'DWD�DQDO\VLV 
$UVKL�$�� &ULWLFDO�UHYLHZ��GUDIW��ILQDO�DSSURYDO 
,UDP�+�� 'DWD�LQWHUSUHWDWLRQ��&ULWLFDO�UHYLHZ 

5()(5(1&(6 

�� $O6KD\KDQ� )$�� 6DDGHGGLQ�0�� 3UHYDOHQFH� RI� ORZ�
EDFN�SDLQ�DPRQJ�KHDOWK�VFLHQFHV�VWXGHQWV��(XU�-�
2UWKRS� 6XUJ� 7UDXPDWRO�� ������ ������� ���-���� 
GRL����������V�����-���-����-�� 

�� +XVVDLQ� )�� 5DKPDQ� *�� .DVKLI� 0�� )UHTXHQF\� RI�
ORZ�EDFN�SDLQ�DPRQJ�KHDOWK�FDUH�SURIHVVLRQDOV�RI�
5HKPDQ� 0HGLFDO� ,QVWLWXWH� 3HVKDZDU�� $� &URVV-�
6HFWLRQDO�6WXG\��$QQDOV�$OOLHG�+HDOWK�6FL���������
�������-��� 

�� 0LODQHVH� 6�� *ULPPHU-6RPHUV� .�� :KDW� LV�
DGROHVFHQW� ORZ� EDFN� SDLQ"� &XUUHQW� GHILQLWLRQV�
XVHG�WR�GHILQH�WKH�DGROHVFHQW�ZLWK�ORZ�EDFN�SDLQ��
-� 3DLQ� 5HV�� ������ ��� ��-���� GRL� ��������
MSU�V������ 

�� &KLOGV� -'��)ULW]� -0��:X�66��)O\QQ�7:��:DLQQHU�
56��5REHUWVRQ�(.��HW�DO��,PSOLFDWLRQV�RI�HDUO\�DQG�
JXLGHOLQH� DGKHUHQW� SK\VLFDO� WKHUDS\� IRU� ORZ� EDFN�
SDLQ� RQ� XWLOL]DWLRQ� DQG� FRVWV�� %0&� +HDOWK�
6HUYLFHV�5HV������������������� 

�� $UVK� $�� -DQ� $�� 3UHYDOHQFH� RI� ORZ� EDFN� SDLQ�
DPRQJ�'37�VWXGHQWV�LQ�3HVKDZDU��6RXWK�$VLDQ�-�
0HG��������������-��� 

�� $JJDUZDO�1�� $QDQG� 7�� .LVKRUH� -�� ,QJOH�*.�� /RZ�
EDFN� SDLQ� DQG� DVVRFLDWHG� ULVN� IDFWRUV� DPRQJ�
XQGHUJUDGXDWH� VWXGHQWV� RI� D� PHGLFDO� FROOHJH� LQ�
'HOKL��(GXFDWLRQ�IRU�+HDOWK������������������� 

�� 0RKDPPDG�:6��(O-6DLV�:0��3UHYDOHQFH�RI�QRQ-
VSHFLILF� VHOI-UHSRUWHG� EDFN� SDLQ� DPRQJ�
DGROHVFHQWV� DW� +DLO� 7HUULWRU\-.VD�� -� $VLDQ� 6FL�

5HV�������������������-��� 
�� .HQQHG\�&��.DVVDE�2��*LONH\�'��/LQQHO�6��0RUULV�

'��3V\FKRVRFLDO�IDFWRUV�DQG�ORZ�EDFN�SDLQ�DPRQJ�
FROOHJH� VWXGHQWV�� -� $P�&ROO� +HDOWK�� ������ �������
���-�� 

�� $O-$UIDM� $6�� $O-6DOHK� 66�� $OEDOOD� 65�� $O-'DODDQ�
$1�� %DKDEUL� 6$�� $O-6HNHLW� 0$�� HW� DO�� +RZ�
FRPPRQ�LV�EDFN�SDLQ�LQ�$O-4DVHHP�UHJLRQ��6DXGL�
0HG�-������������������-�� 

��� +DIHH]� .�� 0HPRQ� $$�� -DZDLG� 0�� 8VPDQ� 6��
8VPDQ�6��+DURRQ�6��%DFN�3DLQ–$UH�+HDOWK�&DUH�
8QGHUJUDGXDWHV� $W� 5LVN"� ,UDQ� -� 3XEOLF� +HDOWK��
����������������� 

��� $OVKDJJD�0$��1LPHU�$5��<DQ�/3��,EUDKLP�,$$��$O-
*KDPGL� 66�� $O-'XEDL� 6$5�� 3UHYDOHQFH� DQG�
IDFWRUV� DVVRFLDWHG� ZLWK� QHFN�� VKRXOGHU� DQG� ORZ�
EDFN� SDLQV� DPRQJ� PHGLFDO� VWXGHQWV� LQ� D�
0DOD\VLDQ� 0HGLFDO� &ROOHJH�� %0&� 5HV� 1RWHV��
���������������� 

��� 1RUGLQ� 1$0�� 6LQJK� '.$�� .DQJOXQ� /�� /RZ� EDFN�
SDLQ� DQG� DVVRFLDWHG� ULVN� IDFWRUV� DPRQJ� KHDOWK�
VFLHQFH�XQGHUJUDGXDWHV��6DLQV�0DOD\VLDQD��������
����������-�� 

��� 0RURGHU�3��5XQ(5�$��5HVFK�+��7$X%(5�0��/RZ�
EDFN� SDLQ� DPRQJ� PHGLFDO� VWXGHQWV�� $FWD�
2UWKRSDHGLFD�%HOJLFD������������������ 

��� .DVKLI�0�� .RPSDO�5��5LD]�8��'DVWJLU� $�� ,UXP�+��
0DQ]RRU� 1�� 3UHYDOHQFH� RI� ORZ� EDFN�� QHFN� DQG�
VKRXOGHU� SDLQ� DQG� DVVRFLDWHG� ULVN� IDFWRUV� DPRQJ�
VHQLRU�VHPHVWHU� IHPDOH�VWXGHQWV�RI� WKH�XQLYHUVLW\�
RI�IDLVDODEDG��,QW�-�5HKDE�6FL�����������������-�� 

��� 9LQFHQW-2QDEDMR�*2��1ZH]H�(��*XMED�).��0DVWD�
0$�� $OL� 08�� 0RGX� $$�� HW� DO�� 3UHYDOHQFH� RI� ORZ�
EDFN� SDLQ� DPRQJ� XQGHUJUDGXDWH� SK\VLRWKHUDS\�
VWXGHQWV�LQ�1LJHULD��3DLQ�5HV�7UHDW������������� 

��� 0DQFKLNDQWL�/��6LQJK�9��)DOFR�)-��%HQ\DPLQ�50��
+LUVFK� -$�� (SLGHPLRORJ\� RI� ORZ� EDFN� SDLQ� LQ�
DGXOWV�� 1HXURPRGXODWLRQ�� 7HFK� 1HXUDO� ,QWHUIDFH��
�����������-��� 

��� *LOORJO\�6'��9RLJKW�0��%ODFNEXUQ�7��7UHDWPHQW�RI�
DUWLFXODU� FDUWLODJH� GHIHFWV� RI� WKH� NQHH� ZLWK�
DXWRORJRXV� FKRQGURF\WH� LPSODQWDWLRQ�� -� 2UWKRS�
6SRUWV�3K\VLFDO�7KHUDS\������������������-��� 

��� %\UQH� .�� 'RRG\� &�� +XUOH\� '$�� ([HUFLVH� WKHUDS\�
IRU� ORZ� EDFN� SDLQ�� $� VPDOO-VFDOH� H[SORUDWRU\�
VXUYH\� RI� FXUUHQW� SK\VLRWKHUDS\� SUDFWLFH� LQ� WKH�
5HSXEOLF�RI�,UHODQG�DFXWH�KRVSLWDO�VHWWLQJ��0DQXDO�
7KHUDS\������������������-�� 

��� %RJGXN�1��0DQDJHPHQW�RI�FKURQLF�ORZ�EDFN�SDLQ��
0HG�-�$XVWUDOLD������������������-��� 

��� +D\GHQ� -�� 9DQ� 7XOGHU�0:��0DOPLYDDUD�$�� .RHV�
%:�� ([HUFLVH� WKHUDS\� IRU� WUHDWPHQW� RI� QRQ�
VSHFLILF� ORZ� EDFN� SDLQ�� 7KH� &RFKUDQH� /LEUDU\��
���� 

��� .RHV�%��9DQ�7XOGHU�0��7KRPDV�6��'LDJQRVLV�DQG�
WUHDWPHQW�RI� ORZ�EDFN�SDLQ��%U�0HG�-�� ���������
������������� 

��� /HZLV�$��0RUULV�0(��:DOVK�&��$UH�SK\VLRWKHUDS\�

3UHYDOHQFH�RI�/RZ�%DFN�3DLQ�DPRQJ�3K\VLRWKHUDS\�6WXGHQWV 

��� 
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H[HUFLVHV� HIIHFWLYH� LQ� UHGXFLQJ� FKURQLF� ORZ� EDFN�
SDLQ"�3K\VLFDO�7KHUDS\�5HY�����������������-��� 

��� .DVKLI�0��$LQ�4��+HHUD�6��3UHYDOHQFH� RI� /%3� LQ�
PDOH� IDFWRU\� ZRUNHUV� RI� 1LVKDW� 0LOOV� OLPLWHG��
6KHLNKXSXUD�� 3DN� -� 3KDUP� $OWHUQ�0HG�� ������ ���
��-�� 

��� &KLZDULG]R� 0�� &KDPDULPH� .�� 'DPEL� -�� 7KH�
EXUGHQ� RI� ORZ� EDFN� SDLQ� DPRQJ� XQGHUJUDGXDWH�
SK\VLRWKHUDS\� VWXGHQWV� DW� WKH� 8QLYHUVLW\� RI�
=LPEDEZH�� D� FURVV-VHFWLRQDO� VWXG\�� %0&� 5HV�
1RWHV������������������� 

��� .XRULQND� ,�� -RQVVRQ� %�� .LOERP� $�� 9LQWHUEHUJ� +��
%LHULQJ-6¡UHQVHQ� )�� $QGHUVVRQ� *�� HW� DO��
6WDQGDUGLVHG� 1RUGLF� TXHVWLRQQDLUHV� IRU� WKH�
DQDO\VLV� RI� PXVFXORVNHOHWDO� V\PSWRPV�� $SSO�
(UJRQRP������������������-�� 

��� &DUOVVRQ� $0�� $VVHVVPHQW� RI� FKURQLF� SDLQ�� ,��
$VSHFWV�RI� WKH� UHOLDELOLW\�DQG�YDOLGLW\�RI� WKH�YLVXDO�
DQDORJXH�VFDOH��3DLQ�����������������-���� 

��� $O6KD\KDQ� )$�� 6DDGHGGLQ�0�� 3UHYDOHQFH� RI� ORZ�
EDFN�SDLQ�DPRQJ�KHDOWK�VFLHQFHV�VWXGHQWV��(XU�-�
2UWKRS�6XUJ�7UDXPDWRO������������������-��� 

��� 1\ODQG� /-�� *ULPPHU� .$�� ,V� XQGHUJUDGXDWH�
SK\VLRWKHUDS\� VWXG\� D� ULVN� IDFWRU� IRU� ORZ� EDFN�
SDLQ"�$�SUHYDOHQFH�VWXG\�RI�/%3�LQ�SK\VLRWKHUDS\�
VWXGHQWV��%0&�0XVFXORVNHO�'LVRUG���������������� 

��� .KDXQG�5�� )O\QQ�6+�� ,OLRWLELDO� EDQG� V\QGURPH�� D�
FRPPRQ�VRXUFH�RI�NQHH�SDLQ��$P�)DP�3K\VLFLDQ��
�����������������-��� 

��� :HVW� '-�� *DUGQHU� '�� 2FFXSDWLRQDO� LQMXULHV� RI�
SK\VLRWKHUDSLVWV� LQ� 1RUWK� DQG� &HQWUDO�
4XHHQVODQG��$XVW�-�3K\VLRWKHU������������������-

��� 
��� -DFNVRQ� -�� /LOHV� &�� :RUNLQJ� SRVWXUHV� DQG�

SK\VLRWKHUDS\� VWXGHQWV�� 3K\VLRWKHUDS\�� ������ ��
��������-�� 

��� 6\QQRWW� $�� 2¶.HHIIH� 0�� %XQ]OL� 6�� 'DQNDHUWV� :��
2
6XOOLYDQ� 3�� 2
6XOOLYDQ� .�� 3K\VLRWKHUDSLVWV�PD\�
VWLJPDWLVH�RU� IHHO�XQSUHSDUHG�WR� WUHDW�SHRSOH�ZLWK�
ORZ� EDFN� SDLQ� DQG� SV\FKRVRFLDO� IDFWRUV� WKDW�
LQIOXHQFH� UHFRYHU\�� D� V\VWHPDWLF� UHYLHZ�� -�
3K\VLRWKHUDS\�����������������-��� 

��� +LHEHUW�5��6NRYURQ�0/��1RUGLQ�0��&UDQH�0��:RUN�
UHVWULFWLRQV� DQG� RXWFRPH�RI� QRQVSHFLILF� ORZ�EDFN�
SDLQ��6SLQH������������������-�� 

��� +DUWYLJVHQ�-��/HERHXI-<GH�&��/LQJV�6��&RUGHU�(+��
,V� VLWWLQJ-ZKLOH-DW-ZRUN� DVVRFLDWHG� ZLWK� ORZ� EDFN�
SDLQ"� $� V\VWHPDWLF�� FULWLFDO� OLWHUDWXUH� UHYLHZ��
6FDQG�-�3XEOLF�+HDOWK������������������-�� 

��� %HDFK�7$��3DUNLQVRQ�5-�� 6WRWKDUW� -3��&DOODJKDQ�
-3�� (IIHFWV� RI� SURORQJHG� VLWWLQJ� RQ� WKH� SDVVLYH�
IOH[LRQ�VWLIIQHVV�RI�WKH�LQ�YLYR�OXPEDU�VSLQH��6SLQH�
-�����������������-��� 

��� $OH[RSRXORV�(&��.RQVWDQWLQRX�(&��%DNR\DQQLV�*��
7DQDJUD� '�� %XUGRUI� $�� 5LVN� IDFWRUV� IRU� VLFNQHVV�
DEVHQFH� GXH� WR� ORZ� EDFN� SDLQ� DQG� SURJQRVWLF�
IDFWRUV� IRU� UHWXUQ� WR�ZRUN� LQ� D� FRKRUW� RI� VKLS\DUG�
ZRUNHUV��(XURSHDQ�6SLQH�-�������������������� 

��� 1RRUPRKDPPDGSRXU� 3�� 5RVWDPL� 0�� 0DQVRXUQLD�
0$�� )DUDKEDNKVK� )�� 6KDKL� 0+3�� .RUGL� 5�� /RZ�
EDFN� SDLQ� VWDWXV� RI� IHPDOH� XQLYHUVLW\� VWXGHQWV� LQ�
UHODWLRQ� WR� GLIIHUHQW� VSRUW� DFWLYLWLHV�� (XU� 6SLQH� -��
�����������������-���� 
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