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2%-(&7,9(�� 7R� HYDOXDWH� WKH� SHULRGRQWDO� VWDWXV� LQ� GHQWDO� VWXGHQWV� DQG� WR� DVVHVV� WKH� NQRZOHGJH� DQG�
XQGHUVWDQGLQJ�RI�LWV�PDQDJHPHQW� 
0(7+2'2/2*<��$�FURVV�VHFWLRQDO�VWXG\�ZDV�FRQGXFWHG�RQ�GHQWDO�VWXGHQWV�RI�'RZ�,QWHUQDWLRQDO�'HQWDO�
&ROOHJH�IURP�2FWREHU�WR�1RYHPEHU������.DUDFKL�IRU�WKH�DVVHVVPHQW�RI�SHULRGRQWDO�KHDOWK��6DPSOH�VL]H�
ZDV� FDOFXODWHG� E\� 2SHQ� HSL� ZLWK� ���� FRQILGHQFH� LQWHUYDO�� 6WXGHQWV� ZHUH� VHOHFWHG� WKURXJK� QRQ-
SUREDELOLW\�VDPSOLQJ�WHFKQLTXH�IURP�EDWFKHV�RI��UG�DQG��WK�\HDU��7KH�GDWD�ZDV�FROOHFWHG�IURP����VWXGHQWV�
RI�'RZ� ,QWHUQDWLRQDO�'HQWDO�&ROOHJH��'8+6�DQG� WKH� UHVXOWV�KDYH�EHHQ�FODVVLILHG� LQWR� WKUHH�JURXSV� L�H��
*LQJLYLWLV��3HULRGRQWLWLV�DQG�1RUPDO�+HDOWK\�3HULRGRQWLXP�XVLQJ�WKH�FULWHULD�RI�FOLQLFDO�VLJQV��SUHVHQFH�
RI� EOHHGLQJ� RQ� SURELQJ� DQG� DWWDFKPHQW� ORVV� RI� ��� PP�� $OO� IRXU� VXUIDFHV� �PHVLRIDFLDO�� PLGIDFLDO��
GLVWRIDFLDO��DQG�OLQJXDO��RI�DOO�SRVWHULRU�WHHWK�ZHUH�H[DPLQHG��6WXGHQWV�ZLWK�EOHHGLQJ�RQ�SURELQJ��JLQJLYDO�
LQIODPPDWLRQ�� WRRWK� PRELOLW\�� IXUFDWLRQ� LQYROYHPHQW� DQG� DWWDFKPHQW� ORVV� PRUH� WKDQ� ���PP� ZHUH�
DVVHVVHG�E\�WDNLQJ�23*�DQG�SHULDSLFDO�UDGLRJUDSKV��$�VHOI-DVVLVWHG�SHULRGRQWDO�IRUP�ZDV�ILOOHG�IRU�HDFK�
VWXGHQW�LQ�ZKLFK�WKHLU�PHGLFDO�DQG�GHQWDO�KLVWRU\�ZDV�QRWHG�GRZQ��� 
5(68/76�� $� WRWDO� RI� ��� VWXGHQWV�ZHUH� H[DPLQHG� LQ�ZKLFK� ��� VWXGHQWV� �PDOH�  ���� IHPDOH�  ��� VKRZHG�
FOLQLFDO�VLJQ�RI�GLVHDVH��7KLV�ZDV�D�FOHDU�VLJQ�RI�VWXGHQWV�KDYLQJ�SHULRGRQWLWLV��,W�ZDV�DOVR�REVHUYHG�WKDW�
���VWXGHQWV�ZHUH�KDYLQJ�JLQJLYLWLV�DQG����VWXGHQWV�VKRZHG�QRUPDO�KHDOWK\�SHULRGRQWLXP�� 
&21&/86,21�� 7KH� FOLQLFDO� VWXGHQWV� GHPRQVWUDWHG� D� JRRG� DPRXQW� RI� NQRZOHGJH� RI� GLVHDVH� DQG�
PDQDJHPHQW�GHVSLWH�KDYLQJ�SRRU�RUDO�KHDOWK�LQ�PDOHV�DV�FRPSDUHG�WR�IHPDOHV� 

.(<�:25'6��3HULRGRQWLWLV��*LQJLYLWLV��1RUPDO�+HDOWK\�3HULRGRQWLXP 

,1752'8&7,21 

2UDO�KHDOWK�LV�JHQHUDOO\�FKDUDFWHULVHG�DV�DQ�RUDO�VWDWXV�
WKDW�LV�GHYRLG�RI�DQ\�GLVHDVHV�RU�FRQGLWLRQV�ZKLFK�QRW�
RQO\� PDNHV� SHRSOH� ORRN� DHVWKHWLFDOO\� SOHDVDQW�� EXW�
DOVR� DGGV� YDOXH� WR� WKH� RYHUDOO� IXQFWLRQ� RI� WKH� RUDO�
FDYLW\���2UDO�K\JLHQH�SOD\V�DQ�HVVHQWLDO�SDUW� LQ�SXEOLF�
KHDOWK�DQG�LV�DQ�LQWHJUDO�SDUW�RI�JHQHUDO�KHDOWK��$PRQJ�
WKH� PRVW� FRPPRQ� FRQGLWLRQV� ZKLFK� HIIHFW� WKH� RUDO�
KHDOWK� UHODWHG� TXDOLW\� RI� OLIH� RI� D� SHUVRQ�� SHULRGRQWDO�
GLVHDVHV�DUH� WKH�PRVW�SHUYDVLYH�RUDO�GLVHDVHV� LQ� WKH�
ZRUOG��SDUWLFXODUO\�LQ�GHYHORSLQJ�FRXQWULHV��7KH�EXUGHQ�
RI� SHULRGRQWDO� GLVHDVH�GLIIHUV� LQ� YDULRXV� UHJLRQV��ZLWK�
KLJKHU�IUHTXHQF\�DQG�LQFLGHQFH�RI�SHULRGRQWDO�GLVHDVH�
UHFRUGHG�LQ�$VLDQ�FRXQWULHV���3HULRGRQWDO�GLVHDVHV�DUH�
FKURQLF� LQIODPPDWRU\� GLVHDVHV� WKDW� LQIOLFW� GDPDJH� WR�
WKH�SHULRGRQWDO� OLJDPHQWV�DQG� WKH�GHWHULRUDWLRQ�RI� WKH�
DGMDFHQW� DOYHRODU� ERQH�� 3HULRGRQWDO� GLVRUGHUV� KDYH�
VHYHUDO� VWDJHV�� UDQJLQJ� IURP�PRGHUDWH� WR� VKRUW-OLYHG�
JLQJLYLWLV� WR� H[WUHPH� SHULRGRQWLWLV�� ZKLFK� RFFXUV� DIWHU�
FKURQLF� LQIODPPDWLRQ��� $V� SHU� :RUOG� +HDOWK�
2UJDQL]DWLRQ�� ���� 3DNLVWDQL� SRSXODWLRQ� KDYH�
SHULRGRQWDO� GLVHDVHV� DQG� DPRQJVW� WKHP�� ����
SRVVHVV�SHULRGRQWLWLV��� 

7KH�SUHYDOHQFH�RI�SHULRGRQWDO�GLVHDVH�LQ�KXPDQV�LV�D�
ZRUOGZLGH�FKDOOHQJH��$JH��HWKQLFLW\��RUDO�K\JLHQH�DQG�
VPRNLQJ� DUH� DPRQJ� WKH� VLJQLILFDQW� ULVN� IDFWRUV� WKDW�
PD\� LQIOXHQFH� WKH� LQLWLDWLRQ�� DGYDQFHPHQW� DQG�
LQWHQVLW\� RI� SHULRGRQWLWLV��� 3HULRGRQWLWLV� LV� JUHDWO\�
LQIOXHQFHG� E\� JHQGHU�� 0DOHV� DUH� HIIHFWHG�PRUH� WKDQ�
WKH�IHPDOHV��0RUHRYHU��LQVXIILFLHQW�SURSHU�RUDO�K\JLHQH�
VWLPXODWHV�SODTXH�GHSRVLWLRQ��ZKLFK� OHDGV� WR�D� ULVH� LQ�
SDWKRJHQLF�EDFWHULD�DVVRFLDWHG�ZLWK�H[WUHPH� W\SHV�RI�
SHULRGRQWDO� GLVHDVH��� 7KHUH
V� EHHQ� D� VLJQLILFDQW�
YDULDWLRQ� LQ�SRWHQWLDO�FRQQH[LRQV�EHWZHHQ�SHULRGRQWDO�
DQG� V\VWHPLF� GLVRUGHUV� LQ� UHFHQW� \HDUV�� 7KH�PHGLFDO�
IUDWHUQLW\� VSHFLDOO\� GHQWLVWV� RU� WKRVH� ZKR� DUH� LQ� WKH�
SURFHVV�RI�EHFRPLQJ�D�TXDOLILHG�GHQWDO�SUDFWLWLRQHU�DUH�
H[WUHPHO\�DZDUH�WKDW�VXFK�SDUDOOHOV�PD\�H[LVW�DQG�� LQ�
VRPH� VLWXDWLRQV�� LV� FRQFHUQHG� DERXW� WKH�
FRQVHTXHQFHV� IRU� WKHP� DV� LQGLYLGXDOV��� � 'HQWDO�
VWXGHQWV� DUH� ZHOO�PRWLYDWHG� FODVV� RI� LQGLYLGXDOV�� 7KH�
HIIHFW�RI�MRLQLQJ�D�GHQWDO�SURIHVVLRQ�DQG�OHDUQLQJ�DERXW�
WKH� FRQVHTXHQFHV� RI� NHHSLQJ� SRRU� RUDO� K\JLHQH� KDV�
DOZD\V� EHHQ� D� FRQFHUQ� RI� WKH� VWXGHQWV� ZKLFK� WKH\�
VKDUH�WKLV�NQRZOHGJH�ZLWK�WKHLU�IDPLOLHV�DQG�IULHQGV�� 
7KH� GHQWDO� SURIHVVLRQDOV� DUH� IDFHG�ZLWK� WKH� GLOHPPD�
RI�GLDJQRVLQJ�FRQGLWLRQV�UHODWLQJ�WR�SHULRGRQWDO�WLVVXH��
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7KH� LQWHJULW\� DQG�SRVLWLRQ�RI� WKH� MXQFWLRQDO�HSLWKHOLXP�
VKDOO�EH�WKH�PDMRU�FULWHULD�IRU�GHWHUPLQLQJ�WKH�VWDWXV�RI�
SHULRGRQWLXP�� 7KH� MXQFWLRQDO� HSLWKHOLXP� PDUNV� WKH�
LQLWLDWLRQ� RI� SHULRGRQWDO� GLVHDVH� DQG� FDQ� EH� XVHG� IRU�
LWV� ILQDO�GLDJQRVLV��$WWDFKPHQW� ORVV�PRUH� WKDQ����PP�
LV�D�JRRG�GLDJQRVLV� IRU�DVVHVVPHQW�RI�SDWLHQW�KDYLQJ�
SHULRGRQWLWLV�� 
5HFRJQL]LQJ�WKH�FHQWUDOLW\�RI�RUDO�K\JLHQH�LQ�WKH�ERG\�
DV� D� ZKROH� DQG� WKH� KLJK� LQFLGHQFH� RI� RUDO� GLVHDVHV��
WKH�FROODERUDWLYH�HIIRUWV�RI�GHQWLVWV�DQG�SK\VLFLDQV�DUH�
LPSRUWDQW� WR� KXPDQ� KHDOWK� DQG� VKRXOG� EH�
LPSOHPHQWHG� DV� SDUW� RI� D� KROLVWLF� KHDOWK� SURPRWLRQ�
SURJUDPPH��� ,Q� DGGLWLRQ�� WKH� XQGHUVWDQGLQJ� DQG�
DWWLWXGHV�RI�RUDO�KHDOWK�SUDFWLWLRQHUV�GHPRQVWUDWH�WKHLU�
NQRZOHGJH� RI� RUDO� SUHYHQWLRQ� VWUDWHJLHV� DQG�
SURFHGXUHV� WKDW� KDYH� D�PHDVXUDEOH� LQIOXHQFH� RQ� WKH�
GHOLYHU\�RI�RUDO�KHDOWK�FDUH�DQG�WKHQ�RQ�WKH�RUDO�KHDOWK�
RI� SDWLHQWV�� ,W� LV� DOVR� DEVROXWHO\� YLWDO� IRU� GHQWDO�
VWXGHQWV�WR�EH�ZHOO�DFTXDLQWHG�RI�WKHLU�RZQ�RUDO�KHDOWK�
DV�ZHOO��VLQFH�WKH\�ZLOO�EH�OHDGLQJ�FRQVXPHUV�RI�KHDOWK�
FDUH�DQG�ZLOO�EH� UHVSRQVLEOH� IRU� LPSURYLQJ�SXEOLF�RUDO�
KHDOWK� LQ� WKH� IXWXUH�� ,PSURYHG� XQGHUVWDQGLQJ� RI� RUDO�
K\JLHQH� DPRQJ� GHQWDO� VWXGHQWV� LV� FRQGXFLYH� WR� WKH�
SUHVHUYDWLRQ�RI�RUDO�KHDOWK�LQ�SDWLHQWV�DQG�LV�LQWHJUDO�LQ�
WKH�SUHYHQWLRQ�RI�RUDO�GLVHDVHV��� 
0DQ\� RI� WKH� SUHYLRXV� DQDO\VLV� ZHUH� EDVHG� RQ�
TXHVWLRQQDLUH� UHODWHG� VXUYH\V� EXW� YHU\� IHZ� RI� WKHP�
LQYROYHG�WKH�GHQWDO�H[DPLQDWLRQ�DQG�HYDOXDWLRQ�RI�WKH�
SHULRGRQWDO� VWDWXV�� 7KHUHIRUH�� WKLV� FURVV� VHFWLRQDO�
VXUYH\�ZDV�SODQQHG�WR�HYDOXDWH�WKH�SHULRGRQWDO�VWDWXV�
LQ� GHQWDO�VWXGHQWV�DQG�DOVR� WR�DVVHVV� WKH�NQRZOHGJH�
DQG�XQGHUVWDQGLQJ�RI�LWV�PDQDJHPHQW� 

0(7+2'2/2*< 

$� FURVV� VHFWLRQDO� VWXG\� ZDV� FRQGXFWHG� RQ� GHQWDO�
VWXGHQWV� RI� 'RZ� ,QWHUQDWLRQDO� 'HQWDO� &ROOHJH� IURP�
2FWREHU� WR� 1RYHPEHU� ����� .DUDFKL� IRU� WKH�
DVVHVVPHQW� RI� SHULRGRQWDO� KHDOWK�� 6DPSOH� VL]H� ZDV�
FDOFXODWHG�E\�2SHQ�HSL�ZLWK�����FRQILGHQFH� LQWHUYDO��
7KH�DXWKRUV�KDYH� UHFHLYHG�SHUPLVVLRQ� IRU� WKLV� FURVV-
VHFWLRQDO� DQDO\VLV� IURP� WKH� ,QVWLWXWLRQDO� 2YHUVLJKW�
%RDUG� DQG� WKH� 6FLHQWLILF� &RPPLWWHHV� RI� WKH� 'RZ�
8QLYHUVLW\� RI� +HDOWK� 6FLHQFHV�� 7KLUG� \HDU� DQG� IRXUWK�
\HDU� GHQWDO� VWXGHQWV�� UHVSHFWLYHO\�� ZHUH� HQFRXUDJHG�
WR� WDNH� SDUW� LQ� WKH� VWXG\� XVLQJ� D� VHOI-GLUHFWHG�
TXHVWLRQQDLUH�VXUYH\��7KH�GDWD�ZDV�FROOHFWHG�IURP����
VWXGHQWV� RI� 'RZ� ,QWHUQDWLRQDO� 'HQWDO� &ROOHJH�� '8+6�
DQG�WKH�UHVXOWV�KDYH�EHHQ�FODVVLILHG�LQWR�WKUHH�JURXSV�
L�H�� *LQJLYLWLV�� 3HULRGRQWLWLV� DQG� 1RUPDO� +HDOWK\�
3HULRGRQWLXP� XVLQJ� WKH� FULWHULD� RI� FOLQLFDO� VLJQV��
SUHVHQFH�RI�EOHHGLQJ�RQ�SURELQJ�DQG�DWWDFKPHQW�ORVV�
RI� ��� PP�� $OO� IRXU� VXUIDFHV� �PHVLRIDFLDO�� PLGIDFLDO��
GLVWRIDFLDO�� DQG� OLQJXDO�� RI� DOO� SRVWHULRU� WHHWK� ZHUH�
H[DPLQHG�� $� QRQ-SUREDELOLW\� VDPSOLQJ� WHFKQLTXH�ZDV�
XVHG� IRU� UHFUXLWPHQW�� 6DPSOH� VL]H� ZDV� FDOFXODWHG� E\�
2SHQ� HSL� ZLWK� ���� FRQILGHQFH� LQWHUYDO�� 7KRVH� ZKR�
VLJQ� WKH� LQIRUPHG� FRQVHQW� ZHUH� LQFOXGHG� LQ� WKH�
LQFOXVLRQ� FULWHULD� DQG� WKH� H[FOXVLRQ� FULWHULRQ� LQFOXGHG�

WKLUG� PRODUV�� DQ\� PHGLFDO� GLVRUGHU� LPSDFWLQJ� WKH�
GH[WHULW\� RI� WKH� VXEMHFW�� XQWUHDWHG� GLVRUGHUV� DIIHFWLQJ�
SHULRGRQWDO� FRQGLWLRQV�� VXEMHFWV� ZLWK� RUWKRGRQWLF�
DSSOLDQFHV� RU� FRPSOH[� SURVWKRGRQWLF� SURVWKHVLV� RU�
LPSODQWV� DQG� WKRVH� ZKR� ZHUH� XQZLOOLQJ� WR� VLJQ� WKH�
LQIRUPHG�FRQVHQW��'HPRJUDSKLF�GHWDLOV�RI�SDUWLFLSDQWV��
LQFOXGLQJ�JUDGH�DQG�JHQGHU��ZDV�UHTXLUHG� WR�EH� ILOOHG�
LQ�DW�ILUVW��$�VHOI-DGPLQLVWUDWHG�TXHVWLRQQDLUH�ZDV�XVHG�
ZKLFK� UHFRUGHG� VWXGHQWV� PHGLFDO� KLVWRU\�� GHQWDO�
KLVWRU\��WKHLU�NQRZOHGJH�DQG�DZDUHQHVV�UHJDUGLQJ�WKH�
SHULRGRQWDO�GLVHDVH�DQG�FOLQLFDO�HYDOXDWLRQ�DORQJ�ZLWK�
FRPSOHWH� SHULRGRQWDO� KHDOWK� VWDWXV�� 3HULRGRQWDO�
HYDOXDWLRQ�IRUP�ZDV�XVHG�LQ�WKLV�VWXG\�ZKLFK�UHFRUGHG�
VWXGHQWV¶� RUDO� KHDOWK� LQGH[�� 3HULRGRQWDO� 3UREH� ZDV�
XVHG�DV�D�WRRO�WR�PHDVXUH�SRFNHW�GHSWK�� 
5DGLRJUDSKV� ZHUH� WDNHQ� IRU� VWXGHQWV� WKRVH� KDYLQJ�
SRFNHW�GHSWK�PRUH�WKDQ����PP 
6WDWLVWLFDO� 3URJUDP� IRU� 6RFLDO� 6FLHQFHV� �6366��
6RIWZDUH� YHUVLRQ� ����� �6366��� ,QF��� &KLFDJR�� ,/��
86$�� ZDV� XVHG� WR� HQWHU� DQG� LQWHUSUHW� WKH� UHVXOWV��
3HUFHQWDJHV�DQG�PHDQ�ZHUH�GHWHUPLQHG�� ,Q�DGGLWLRQ��
WKH� &KL-VTXDUH� WHVW� ZDV� XVHG� WR� DOORZ� GLVWLQFWLRQV�
EHWZHHQ�VXEJURXSV��7KH�OHYHO�RI�VLJQLILFDQFH�ZDV�VHW�
DW��3���������DQG�IRXQG�WR�EH�VWDWLVWLFDOO\�LPSRUWDQW�� 

5(68/76� 

$� WRWDO�RI����VWXGHQWV�ZHUH�HQUROOHG�DQG�ZHUH�DVNHG�
WR� ILOO� RXW� WKH� TXHVWLRQQDLUH� RXW� RI� ZKLFK� ��� ZHUH� �UG�
\HDU� VWXGHQWV� �PDOH�  � ��� DQG� IHPDOH�  � ���� DQG� ���
ZHUH��WK� \HDU�VWXGHQWV� �PDOH� ����DQG� IHPDOH� ������
7KH�DJH� UDQJH�RI� WKH� VWXG\� VDPSOH�ZDV�EHWZHHQ� ���
DQG���� \HDUV�ZLWK�D�PHDQ���6'�RI� WKH�DJH�RI� ������
\HDUV���������7DEOH�,��� 
7$%/(�,��62&,2�'(02*5$3+,&�
&+$5$&7(5,67,&6�2)�'(17$/�678'(176 

$V� IDU� DV� WKH� NQRZOHGJH� DQG� DZDUHQHVV� RI� WKH�
SHULRGRQWDO� GLVHDVH�ZDV�FRQFHUQHG��PDMRULW\� RI� WKHP�
ZHUH� DZDUH� WKDW� LW� LV� LQLWLDWHG� E\� GHQWDO� SODTXH�
GHSRVLWV� ��������� +LJK� SURSRUWLRQ� RI� WKH� VWXGHQWV�
FRXOG� LGHQWLI\� WKH� VLJQV� RI� JLQJLYDO� LQIODPPDWLRQ�

(YDOXDWLRQ�RI�3HULRGRQWDO�6WDWXV�DPRQJ�'HQWDO�6WXGHQWV 
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��������� 7KH� PDMRULW\� RI� VWXGHQWV� ��������� FODLPHG�
WKDW�VPRNLQJ�FRXOG�QRW�RQO\� LQFUHDVH�WKH� OLNHOLKRRG�RI�
SHULRGRQWDO� GLVRUGHUV� DULVLQJ�� EXW� FRXOG� DOVR� EH� D�
VLJQLILFDQW� ULVN� IDFWRU�� $QG� VLPLODU� SURSRUWLRQ� RI� WKH�
VWXGHQWV�DOVR� FODLPHG�GLDEHWHV�DQG�KHDUW� GLVHDVH�DV�
SRWHQWLDO� ULVN� IDFWRUV� ZKLFK� HQKDQFHV� WKH� ULVN� RI�
DFTXLULQJ� SHULRGRQWDO� GLVHDVHV�� )HPDOH� VWXGHQWV�
�������� ZHUH� PRUH� DZDUH� WKDW� ORQJ-VWDQGLQJ�
SHULRGRQWDO� FRQGLWLRQV� ZRXOG� LQGXFH� GHQWDO� PRELOLW\��
DFFRPSDQLHG�E\�HDUO\� ORVV�RI� WHHWK� GXH� WR�DGYDQFHG�
ERQH� ORVV� GXH� WR� LQIODPPDWRU\� SURFHVVHV�� $QG�
PDMRULW\� RI� WKHP� ZHUH� DOVR� DZDUH� DERXW� WKH�
FRQYHQWLRQDO� WUHDWPHQW� PRGDOLWLHV� OLNH� VFDOLQJ� DQG�
SUHYHQWLRQ� VWUDWHJLHV� OLNH� SURSHU� EUXVKLQJ� FRXOG�
GHFUHDVH� WKH� FKDQFHV� RI� JLQJLYLWLV� DQG� SHULRGRQWLWLV�
���������7DEOH�,,�� 

7$%/(�,,��.12:/('*(�$%287�7+(�
3(5,2'217,7,6�$1'�7+(,5�5,6.�)$&7256�
$021*�'(17$/�678'(176� 

$V� IDU� LV� WKH� JHQGHU� GLVWULEXWLRQ� LV� UHODWHG�� RXW� RI� ���
SDUWLFLSDQWV� KDYLQJ� QRUPDO� SHULRGRQWLXP�� �� ZHUH�
PDOHV� DQG� ��� ZHUH� IHPDOHV�� WKH� FRQYHUVLRQ� IURP�
JLQJLYLWLV� WR� SHULRGRQWLWLV� ZHUH� IRXQG� WR� EH� PRUH� LQ�
PDOHV�DV� FRPSDUHG� WR� IHPDOHV��2XW�RI� ���PDOHV�� ���
ZHUH� KDYLQJ� SHULRGRQWLWLV� L�H�� ������� DQG� RXW� RI� ���
IHPDOHV��RQO\���ZHUH�KDYLQJ�SHULRGRQWLWLV� L�H���������
ZLWK�S-YDOXH�RI��������7DEOH�,,,�� 

',6&866,21 

6LQFH� GHQWDO� DQG� PHGLFDO� VWXGHQWV� EHFRPLQJ� IXWXUH�
KHDOWK� SURIHVVLRQDOV�� WKH\� DUH� H[SHFWHG� WR� VKRZ�
DGHTXDWH� NQRZOHGJH� DQG� SUDFWLFH� RI� RUDO� KHDOWK� LQ�
WKHLU�VFKRRO�\HDUV��$URXQG�WKH�VDPH�WLPH��LW�LV�FULWLFDOO\�
HVVHQWLDO�WR�PDLQWDLQ�WKHLU�RUDO�KHDOWK�VWDWXV��ZKLFK�QRW�
RQO\� LPSDFWV� WKHLU� RZQ� ZHOO-EHLQJ� DQG� TXDOLW\� RI� OLIH��
EXW� DOVR� WKHLU� RUDO� KHDOWK�DWWLWXGHV�DQG�EHKDYLRXU��7R�
WKH�EHVW�RI�RXU�NQRZOHGJH��UHVHDUFK�RQ�WKH�NQRZOHGJH�
DQG� VWDWXV� RI� SHULRGRQWDO� GLVHDVH� DPRQJ� XQLYHUVLW\�
VWXGHQWV�LQ�3DNLVWDQ�DUH�OLPLWHG��WKH�PDLQ�REMHFWLYH�RI�
ZKLFK� LV� WR� HVWLPDWH� WKH� LQFLGHQFH� DQG� NQRZOHGJH� RI�
DHWLRORJ\�RI�SHULRGRQWDO�GLVHDVHV�DQG�DQ\�UHODWHG�ORFDO�
RU� V\VWHPLF� ULVN� IDFWRUV������� 7KH� OLPLWDWLRQ� RI� WKLV�
DQDO\VLV� DSSOLHV� WR� WKH� XVH� RI� VHOI-UHSRUWHG�
TXHVWLRQQDLUHV��VR�DQVZHUV�FRXOG�EH�VXEMHFW�WR�ELDV�RU�
LPSUHFLVLRQ�� 7KH� GLVWLQFWLRQ� EHWZHHQ� RXU� UHVXOWV� DQG�
WKRVH� RI� RWKHUV� FDQ� EH� SUREOHPDWLF� WR� VRPH� GHJUHH�
GXH� WR� GLVFUHSDQFLHV� DQG� DQRPDOLHV� EHWZHHQ� WKH�
SRSXODWLRQV� VXUYH\HG�� WKH� UHTXLUHG� YDULDEOHV� VWXGLHG��
WKH�QDWXUH�RI�WKH�VDPSOLQJ��WKH� LQFOXVLRQ�FULWHULRQ��WKH�
VXEMHFWLYLW\� RI� WKH� SDUWLFLSDQWV
� VHOI-UHSRUWLQJ�
TXHVWLRQV�� DQG� WKH� YDULDWLRQV� LQ� GDWD� FROOHFWLRQ� DQG�
LQWHUSUHWDWLRQ�� 
0DMRULW\� RI� WKH� VWXGHQWV� LQ� RXU� VWXG\� ZHUH� DEOH� WR�
LGHQWLI\� DOO� WKH� UHODWHG� VLJQV� RI� LQIODPPDWLRQ� ZKLFK�
FRXOG� LQGXFH� DQG� HQKDQFH� SHULRGRQWDO� GLVHDVH�� 7KLV�
PD\� EH� GHPRQVWUDWHG� E\� WKH� FROOHJH� GHQWDO�
FXUULFXOXP��ZKLFK� LQFOXGHV� VSHFLILF� NQRZOHGJH� EDVHG�
VXEMHFWV� OLNH� SV\FKRORJ\�� DQDWRP\� DQG�PLFURELRORJ\��
7KH�YDVW�PDMRULW\�RI�VWXGHQWV�SUHVXPHG�WKHUH�ZDV�DQ�
DVVRFLDWLRQ� EHWZHHQ� VPRNLQJ� DQG� WKH� RFFXUUHQFH� RI�
SHULRGRQWDO�GLVHDVHV��2XU�UHVXOWV�DUH�FORVH�WR�WKRVH�RI�
$O-%DWD\QHK�HW�DO���ZKR� IRXQG� WKDW�DERXW����SHU�FHQW�
RI�VWXGHQWV�UHSRUWHG�WKDW�VPRNLQJ�KDG�DGYHUVH�HIIHFWV�
RQ�RUDO�KHDOWK�����6LPLODUO\��D�VWXG\�XQGHUWDNHQ�E\�$O-
=DUHD� HW� DO�� VKRZHG� WKDW� VWXGHQWV� RI� VFLHQFH�
GLVFLSOLQHV� ZHUH� PRUH� DZDUH� RI� WKH� DVVRFLDWLRQ�
EHWZHHQ� SHULRGRQWLWLV� DQG� VPRNLQJ�� GLDEHWHV�PHOOLWXV�
DQG� KHDUW� GLVHDVH���� 7KLV� FDQ� EH� GHPRQVWUDWHG� E\�
VWXGHQWV�ZLWK�VFLHQWLILF�EDFNJURXQGV�VXFK�DV�GHQWLVWU\�
ZKR� FRXOG� EH� PRUH� LQYROYHG� LQ� KHDOWK-UHODWHG� WRSLFV�
DQG� WKHUHIRUH� UHFHLYH� D� IRUP� RI� GHQWDO� SXEOLF� KHDOWK�
HGXFDWLRQ� WKDW� PD\� LQFOXGH� VRPH� RUDO� KHDOWK� LVVXHV�
DQG�WKHLU�UHODWLRQVKLS�WR�JHQHUDO�KHDOWK�� 
2XU� ILQGLQJV� LQGLFDWHV� WKDW� D� KLJK� SURSRUWLRQ� RI�
VWXGHQWV� ZHUH� FRQVFLRXV� WKDW� ORQJ-VWDQGLQJ�
SHULRGRQWDO� FRQGLWLRQV� ZRXOG� LQGXFH� GHQWDO� PRELOLW\�
OHDGLQJ�WR�HDUO\� ORVV�RI� WHHWK�DWWULEXWDEOH�WR�DGYDQFHG�
ERQH� ORVV� OHDGLQJ� WR� LQIODPPDWRU\� UHVSRQVHV�� ,Q�
FRPSDULVRQ�� IHPDOH� VWXGHQWV� ZHUH� VOLJKWO\� PRUH�

6\HG�.DVKLI�$EUDU��&KDQGHU�.XPDU��5DKHHO�$OODQD��6DDG�8GGLQ�6LGGLTXL��/RYHNHVK�.XPDU��6DMMDG�$OL�'DUYHVK 

�� 

9DULDEOHV )UHTXHQF\�
�Q��� 

3HULRGRQWLWLV�LV�LQLWLDWHG�E\�GHQWDO�SODTXH 
<HV 
1R 

  
��������� 
��������� 

%OHHGLQJ�RQ�EUXVKLQJ�RU�SURELQJ��VZHOOLQJ��
KDOLWRVLV�DUH��WKH�VLJQV�RI�JLQJLYLWLV 

��������� 

6PRNLQJ� DQG� RWKHU� V\VWHPDWLF� GLVHDVHV�
OLNH� FDUGLR� YDVFXODU�� GLDEHWHV� FDQ� JLYH�
ULVH�WR�SHULRGRQWDO�GLVHDVHV 
<HV 
1R 

  
  
  

���������� 
����������� 

3HULRGRQWLWLV� FDQ� OHDG� WR� DOYHRODU� ERQH�
GHVWUXFWLRQ�DQG�PRELOLW\�RI�WKH�WRRWK 
0DOHV 
)HPDOHV 

  
  

������������ 
������������ 

3UHYHQWLRQ�DQG�PDQDJHPHQW�RI�JLQJLYDO�	�
SHULRGRQWDO� GLVHDVHV� YDU\� IURP� SURSHU�
WRRWK� EUXVKLQJ� WR� VFDOLQJ� DQG� URRW� 
SODQLQJ 
<HV 
1R 

  
  
  

��������� 
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)HPDOH ���������� ���������� ��������� 
������ 
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FRQVFLRXV� RI� WKLV� WKDQ� PDOH� VWXGHQWV�� 7KLV� PD\� EH�
H[SODLQHG�E\�WKH�IDFW�IHPDOHV�DUH�W\SLFDOO\�PRUH�KHDOWK�
FRQVFLRXV��UHLQIRUFHG�E\�WKH�IDFW�WKDW�VPRNLQJ�LV�PRUH�
SUHYDOHQW�DPRQJ�PDOHV�WKDQ�IHPDOHV��-��� 
0DOHV� ZHUH� PRUH� SURQH� WRZDUGV� FRQYHUVLRQ� RI�
JLQJLYLWLV� WR� SHULRGRQWLWLV� DV� FRPSDUHG� WR� IHPDOHV��
,PSRUWDQW� FRQVLGHUDWLRQ� LV� WKDW� VWXGLHV� UHODWHG� WR� WKH�
QDWXUDO� KLVWRU\� RI� SHULRGRQWDO� GLVHDVHV� KDYH� EHHQ�
H[HFXWHG� DV� VLQJOH-JHQGHU� VWXGLHV� IRFXVLQJ� RQO\� RQ�
PHQ������� /DWHVW� OLWHUDWXUH� RQ� SHULRGRQWDO� ULVN�
DVVHVVPHQW�KDV�VKRZQ�WKDW�JHQGHU�SOD\V�D�NH\�UROH�LQ�
SHULRGRQWDO� ULVN�� 6SHFLILFDOO\�� ZKHQ� WKH� VWXG\� LV�
FRQILQHG� WR� WKH� FDWHJRU\�RI� VHYHUH�SHULRGRQWLWLV��PHQ�
DUH�DW�JUHDWHU�ULVN�FRPSDUHG�WR�ZRPHQ�� WKHVH�UHVXOWV�
KDYH� VXSSRUWHG� WKH� UROH� RI� VPRNLQJ�� WREDFFR� DQG�
GLDEHWHV� DV� FRQWULEXWLQJ� IDFWRUV� WR� WKH� GLVHDVH�
SURJUHVVLRQ��� 
2XU�ILQGLQJV�DUH�VRPHZKDW�FRQVLVWHQW�ZLWK�$O]DPPDP�
HW� DO�� ZKR� SHUIRUPHG� D� FURVV-VHFWLRQDO� DQDO\VLV� RI�
VWXGHQWV�DW�-RUGDQ�8QLYHUVLW\�RQ� WKH�VLJQLILFDQFH�DQG�
SUHYHQWLRQ� RI� SHULRGRQWDO� GLVHDVH�� 7KLV� ZDV� D�
TXHVWLRQQDLUH-EDVHG�DQDO\VLV�LQ�ZKLFK�TXHVWLRQV�ZHUH�
OLQNHG�WR�WKHLU�OHYHO�RI�EUXVKLQJ��,W�ZDV�IRXQG�WKDW�PRVW�
RI� WKH� SDUWLFLSDQWV� EUXVKHG� WKHLU� WHHWK� ZKLOH� IHZ� RI�
WKHP�GLG�QRW��)HPDOHV�ZHUH�PRUH�LQWHUHVWHG�DQG�PRUH�
FRQVFLRXV�RI�JLQJLYDO�GLVHDVHV�WKDQ�PDOHV��� 

&21&/86,21 

7KH�VWXG\�GHPRQVWUDWHG�WKH�SHULRGRQWDO�VWDWXV�DPRQJ�
GHQWDO�VWXGHQWV�DQG�DOVR�DVVHVVHG�LWV�NQRZOHGJH�DQG�
XQGHUVWDQGLQJ� RI� LWV� PDQDJHPHQW�� 'HVSLWH� KDYLQJ�
UHDVRQDEOH� NQRZOHGJH�� PDOHV� ZHUH� VWLOO� KDYLQJ� SRRU�
RUDO�KHDOWK�DV�FRPSDUHG�WR�IHPDOHV�GXH�WR�WKHLU�KDELW�
RI�VPRNLQJ�RU�KDYLQJ� WREDFFR�ZKLFK�HQDEOHG� WKHP�RI�
KDYLQJ�PRUH�SURQRXQFHG�SHULRGRQWLWLV��+HQFH��WKHUH�LV�
D� QHHG� WR� LQVWUXFW� GHQWDO� VWXGHQWV� DERXW� GHQWDO�
K\JLHQH� EHFDXVH� SRRU� RUDO� KHDOWK� ZLOO� LPSDFW� WKHLU�
RYHUDOO� TXDOLW\� RI� OLIH�� ,PSURYLQJ� NQRZOHGJH� RI� RUDO�
KHDOWK�FDQ�EH�VKRZQ�WR� OHDG�WR�LPSURYHG�DFWLRQV�DQG�
SUHIHUUHG�RUDO�K\JLHQH�SUDFWLVHV��*LYHQ�WKDW�KHDOWKFDUH�
SURIHVVLRQDOV� ILQG� D� UROH� PRGHO� IRU� WKHLU� IDPLOLHV��
IULHQGV� DQG� SDWLHQWV�� LW� LV� LPSRUWDQW� WR� SURYLGH� WKHP�
ZLWK�WKH�VNLOOV�UHTXLUHG�WR�VXVWDLQ�RUDO�KHDOWK�� 

(WKLFDO� SHUPLVVLRQ�� '2:� 8QLYHUVLW\� RI� +HDOWK�
6FLHQFHV� .DUDFKL�� (5&� SHUPLVVLRQ� OHWWHU� 1R�',0&�
$GPLQ�(VWW�'8+6�����������GDWHG���-��-����� 

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

)XQGLQJ��7KHUH�ZDV�QR�DQ\�IXQGLQJ�DJHQF\� 

$87+25�&2175,%87,216 

$EUDU� 6.�� &RQFHSW�� GUDIWLQJ�� GDWD� FROOHFWLRQ� 	� ILQDO�
DSSURYDO 
.XPDU�'��&ULWLFDO�UHYLVLRQ 
$OODQD�5��,QWHUSUHWDWLRQ�RI�GDWD�	�GHVLJQ 
6LGGLTXL�6��'UDIWLQJ�RI�WH[W 
.XPDU�/��'DWD�FROOHFWLRQ 
'DUZHVK�6$��&ULWLFDO�UHYLHZ 

5()(5(1&(6 

�� .XPDU�+��%HKXUD�66��5DPDFKDQGUD�6��1LVKDW�5��
'DVK� .&�� 0RKLGGLQ� *�� 2UDO� +HDOWK� .QRZOHGJH��
$WWLWXGH��DQG�3UDFWLFHV�$PRQJ�'HQWDO�DQG�0HGLFDO�
6WXGHQWV�LQ�(DVWHUQ�,QGLD�-�$�&RPSDUDWLYH�6WXG\��
-�,QW�6RF�3UHYHQW�&RPP�'HQW����������������-����
GRL����������MLVSFG�-,63&'B��B��� 

�� &RUEHW�()��=HH�.<��/R�(&��3HULRGRQWDO�GLVHDVHV�
LQ�$VLD�DQG�2FHDQLD��3HULRGRQWRO������������������
���-����GRL����������M�����-�����������������[� 

�� /DXULWDQR�'��6ERUGRQH�/��1DUGRQH�0��,DSLFKLQR�$��
6FDSROL�/��&DULQFL�)��)RFXV�RQ�SHULRGRQWDO�GLVHDVH�
DQG� FRORUHFWDO� FDUFLQRPD�� 25$/� ,PSODQWRO
�5RPH��� ������ ������� ���-���� GRL�� ���������
RUO��������������� 

�� %RNKDUL� 6$+�� 6XKDLO� $0�� 0DOLN� $5�� ,PUDQ� 0)��
3HULRGRQWDO� GLVHDVH� VWDWXV� DQG� DVVRFLDWHG� ULVN�
IDFWRUV� LQ� SDWLHQWV� DWWHQGLQJ� D� 'HQWDO� 7HDFKLQJ�
+RVSLWDO� LQ� 5DZDOSLQGL�� 3DNLVWDQ�� -� ,QGLDQ� 6RF�
3HULRGRQWRO�� ������ ������� ���-���� GRL�� ���������
����-���;�������� 

�� 3HHUDQ�6:��6LQJK�$-$5��$ODJDPXWKX�*��1DYHHQ�
.XPDU�3*��3HULRGRQWDO�VWDWXV�DQG� LWV� ULVN� IDFWRUV�
DPRQJ� \RXQJ� DGXOWV� RI� WKH� 6HEKD� FLW\� �/LE\D���
'HQW�5HV�-��,VIDKDQ�������������������-�� 

�� ,RDQQLGRX�(��7KH�6H[�DQG�*HQGHU� ,QWHUVHFWLRQ� LQ�
&KURQLF� 3HULRGRQWLWLV�� )URQW� 3XEOLF� +HDOWK�� ������
��������GRL���������ISXEK������������ 

�� 1D]LU� 0$�� ,]KDU� )�� $NKWDU� .�� $OPDV� .�� 'HQWLVWV
�
DZDUHQHVV� DERXW� WKH� OLQN� EHWZHHQ� RUDO� DQG�
V\VWHPLF�KHDOWK��-�)DPLO\�&RPPXQLW\�0HG��������
����������-����'RL����������IFP�-)&0B��B��� 

�� %DVHHU� 0$�� $OHQD]\� 06�� $ODVTDK� 0�� $OJDEEDQL�
0��0HKNDUL�$��2UDO�KHDOWK�NQRZOHGJH��DWWLWXGH�DQG�
SUDFWLFHV� DPRQJ� KHDOWK� SURIHVVLRQDOV� LQ� .LQJ�
)DKDG�0HGLFDO�&LW\��5L\DGK��'HQW�5HV�-��,VIDKDQ���
���������������-��� 

�� %DVHHU�0$��5DKPDQ�*��$O�.DZDH\�=��$O�$ZDP\�
%��$O�0DQPHHQ�=��$O�6KDODW\�)��(YDOXDWLRQ�RI�RUDO�
KHDOWK�EHKDYLRU�RI�IHPDOH�GHQWDO�K\JLHQH�VWXGHQWV�
DQG� LQWHUQV� RI� 6DXGL� $UDELD� E\� XVLQJ� +LURVKLPD�
8QLYHUVLW\�'HQWDO�%HKDYLRXUDO�,QYHQWRU\��+8-'%,���
2UDO�+HDOWK�'HQW�0DQDJ������������������-��� 

��� %DUULHVKL-1XVDLU� .�� $ORPDUL� 4�� 6DLG� .�� 'HQWDO�
KHDOWK� DWWLWXGHV� DQG� EHKDYLRXU� DPRQJ� GHQWDO�
VWXGHQWV�LQ�-RUGDQ��&RPP�'HQW�+HDOWK������������
���-�� 

��� �6PDGL� /�� 1DVVDU� 26�� 2UDO� 	� GHQWDO� KHDOWK�
NQRZOHGJH� DQG� DWWLWXGH� DPRQJ� QXUVLQJ� VWXGHQWV��
:RUOG�-�(GXF�5HV��������������� 

��� $O-%DWD\QHK� 2%�� 2ZDLV� $,�� .KDGHU� <6�� 2UDO�
KHDOWK� NQRZOHGJH� DQG� SUDFWLFHV� DPRQJ� GLYHUVH�
XQLYHUVLW\� VWXGHQWV� ZLWK� DFFHVV� WR� IUHH� GHQWDO�
FDUH�� $� FURVV-VHFWLRQDO� VWXG\�� 2SHQ� -� 6WRPDWRO��
������������-�� 

��� $O-=DUHD�%.��2UDO�KHDOWK�NQRZOHGJH�RI�SHULRGRQWDO�
GLVHDVH� DPRQJ� XQLYHUVLW\� VWXGHQWV�� ,QW� -� 'HQW��
������������������� 

(YDOXDWLRQ�RI�3HULRGRQWDO�6WDWXV�DPRQJ�'HQWDO�6WXGHQWV 

�� 
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��� %URZQ� /)�� %HFN� -'�� 5R]LHU� 5*�� ,QFLGHQFH� RI�
DWWDFKPHQW� ORVV� LQ� FRPPXQLW\-GZHOOLQJ� ROGHU�
DGXOWV��-�3HULRGRQWRO���������������-��� 

��� &KLQZRQJ� '�� 0RRNPDQHH� 1�� &KRQJSRUQFKDL� -��
&KLQZRQJ� 6�� $� &RPSDULVRQ� RI� *HQGHU�
'LIIHUHQFHV� LQ� 6PRNLQJ� %HKDYLRUV�� ,QWHQWLRQ� WR�
4XLW�� DQG� 1LFRWLQH� 'HSHQGHQFH� DPRQJ� 7KDL�
8QLYHUVLW\� 6WXGHQWV�� -� $GGLFW�� ������ ������
�������� 

��� $OOHQ�$0��6FKHXHUPDQQ�76��1ROOHQ�1��+DWVXNDPL�
'��$KOXZDOLD� -6��*HQGHU�'LIIHUHQFHV� LQ�6PRNLQJ�
%HKDYLRU� DQG� 'HSHQGHQFH�0RWLYHV� $PRQJ�'DLO\�
DQG� 1RQGDLO\� 6PRNHUV�� 1LFRWLQH� 7RE�5HV�� ������
�����������-��� 

��� /|H�+��$QHUXG�$��%R\VHQ�+��0RUULVRQ�(��1DWXUDO�
KLVWRU\� RI� SHULRGRQWDO� GLVHDVH� LQ� PDQ�� 5DSLG��
PRGHUDWH�DQG�QR�ORVV�RI�DWWDFKPHQW�LQ�6UL�/DQNDQ�
ODERUHUV����WR����\HDUV�RI�DJH��-�&OLQ�3HULRGRQWRO��
����������������-��� 

��� 1HHO\�$/��+ROIRUG�75��/|H�+��$QHUXG�$��%R\VHQ�
+�� 7KH� QDWXUDO� KLVWRU\� RI� SHULRGRQWDO� GLVHDVH� LQ�
KXPDQV�� ULVN� IDFWRUV� IRU� WRRWK� ORVV� LQ� FDULHV-IUHH�
VXEMHFWV� UHFHLYLQJ� QR� RUDO� KHDOWK� FDUH�� -� &OLQ�
3HULRGRQWRO������������������-��� 

��� (NH� 3,�� :HL� /�� 7KRUQWRQ-(YDQV� *2�� %RUUHOO� /1��
%RUJQDNNH�:6�� '\H� %�� HW� DO�� 5LVN� ,QGLFDWRUV� IRU�
3HULRGRQWLWLV� LQ� 86� $GXOWV�� 1+$1(6� ����� WR�
������-�3HULRGRQWRO��������������������-��� 

��� $O]DPPDP� 1�� $OPDONL� $-�� .QRZOHGJH� DQG�
DZDUHQHVV� RI� SHULRGRQWDO� GLVHDVHV� DPRQJ�
-RUGDQLDQ� 8QLYHUVLW\� VWXGHQWV�� $� FURVV-VHFWLRQDO�
VWXG\���-�,QGLDQ�6RF�3HULRGRQWRO������������������-
����GRL���������MLVSB���B��� 

��� $KPDG� )$�� $ORWDLEL� 0.�� %DVHHU� 0$�� 6KDIVKDN�
60�� 7KH� (IIHFW� RI� 2UDO� +HDOWK� .QRZOHGJH��
$WWLWXGH�� DQG� 3UDFWLFH� RQ� 3HULRGRQWDO� 6WDWXV�
DPRQJ�'HQWDO�6WXGHQWV��(XU�-�'HQW����������������
���-����GRL����������V-����-��������� 

6\HG�.DVKLI�$EUDU��&KDQGHU�.XPDU��5DKHHO�$OODQD��6DDG�8GGLQ�6LGGLTXL��/RYHNHVK�.XPDU��6DMMDG�$OL�'DUYHVK 

�� 
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'U��6\HG�.DVKLI�$EUDU��&RUUHVSRQGLQJ�$XWKRU� 
/HFWXUHU��'HSDUWPHQW�RI�3HULRGRQWRORJ\ 
'RZ�8QLYHUVLW\�RI�+HDOWK�6FLHQFHV� 
$GGUHVV��%DED-H-8UGX�5RDG��.DUDFKL��6LQGK-3DNLVWDQ�� 
(PDLO��GRFBNDVK#KRWPDLO�FRP 
 
'U��&KDQGHU�.XPDU 
$VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�3HULRGRQWRORJ\�� 
'RZ�8QLYHUVLW\�RI�+HDOWK�6FLHQFHV� 
%DED-H-8UGX�5RDG��.DUDFKL��6LQGK-3DNLVWDQ�� 
 
'U��5DKHHO�$OODQD� 
3RVWJUDGXDWH�7UDLQHH��06�(SLGHPLRORJ\�DQG�%LRVWDWLVWLFV� 
'RZ�8QLYHUVLW\�RI�+HDOWK�6FLHQFHV�� 
6FKRRO�RI�3XEOLF�+HDOWK��6XSDUFR�.DUDFKL��6LQGK-3DNLVWDQ�� 
 
'U��6DDG�8GGLQ�6LGGLTXL 
$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�2UDO�0HGLFLQH 
'RZ�8QLYHUVLW\�RI�+HDOWK�6FLHQFHV 
%DED-H-8UGX�5RDG��.DUDFKL��6LQGK-3DNLVWDQ�� 
 
'U��/RYHNHVK�.XPDU� 
6HQLRU�5HJLVWUDU 
'HSDUWPHQW�RI�2UDO�0HGLFLQH�	�'LDJQRVLV 
'RZ�8QLYHUVLW\�RI�+HDOWK�6FLHQFHV�� 
%DED-H-8UGX�5RDG��.DUDFKL��6LQGK-3DNLVWDQ�� 
 
'U��6DMMDG�$OL�'DUYHVK 
$VVLVWDQW�3URIHVVRU 
'HSDUWPHQW�RI�2SHUDWLYH�'HQWLVWU\�	�(QGRGRQWLFV 
-LQQDK�0HGLFDO�	�'HQWDO�&ROOHJH�� 
6KDUIDEDG�0HGLFDUH�+RVSLWDO��.DUDFKL��6LQGK-3DNLVWDQ�� 


