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)RFXV�DQG�6FRSH
7KH� $IULFDQ� -RXUQDO� RI � 7URSLFDO�0HGLFLQH� DQG�
%LRPHGLFDO� 5HVHDUFK� LV� D� PXOWLGLVFLSOLQDU\� DQG�
LQWHUQDWLRQDO�MRXUQDO�SXEOLVKHG�E\�WKH�&ROOHJH�RI �
+HDOWK�6FLHQFHV��'HOWD�6WDWH�8QLYHUVLW\�RI �$EUDND��
1LJHULD��,W�SURYLGHV�D�IRUXP�IRU�$XWKRUV�ZRUNLQJ�
LQ�$IULFD� WR� VKDUH� WKHLU� UHVHDUFK� ILQGLQJV�RQ� DOO�
DVSHFWV� RI � 7URSLFDO� 0HGLFLQH� DQG� %LRPHGLFDO�
6FLHQFHV�DQG� WR�GLVVHPLQDWH� LQQRYDWLYH�� UHOHYDQW�
DQG�XVHIXO�LQIRUPDWLRQ�RQ�WURSLFDO�PHGLFLQH�DQG�
ELRPHGLFDO� VFLHQFHV� WKURXJKRXW� WKH� FRQWLQHQW��
7KH�MRXUQDO� � �ZLOO� � �SXEOLVK� � �RULJLQDO� � �UHVHDUFK� � �
DUWLFOHV�� UHYLHZV�� HGLWRULDOV�� FRPPHQWDULHV�� VKRUW�
UHSRUWV�� FDVH� UHSRUWV� DQG� OHWWHUV� WR� WKH� HGLWRU�� �
$UWLFOHV�DUH�ZHOFRPH�LQ�DOO�EUDQFKHV�RI �PHGLFLQH�
DQG�GHQWLVWU\�LQFOXGLQJ�EDVLF�VFLHQFHV��$QDWRP\��
%LRFKHPLVWU\�� 3K\VLRORJ\�� 3KDUPDFRORJ\��
3V\FKRORJ\��1XUVLQJ�HWF��DQG�FOLQLFDO� � � �VFLHQFHV�
�,QWHUQDO� 0HGLFLQH�� 6XUJHU\�� 2EVWHWULFV� DQG�
*\QDHFRORJ\�� 'HQWDO� VXUJHU\�� &KLOG� +HDOWK��
/DERUDWRU\� 6FLHQFHV�� 5DGLRORJ\�� &RPPXQLW\�
0HGLFLQH�� HWF��� $UWLFOHV� DUH� DOVR� ZHOFRPH� IURP�
VRFLDO� VFLHQFH� UHVHDUFKHUV� WKDW� GRFXPHQW� WKH�
LQWHUPHGLDWLQJ� DQG� EDFNJURXQG� VRFLDO� IDFWRUV�
LQIOXHQFLQJ�KHDOWK�LQ�FRXQWULHV�RI �$IULFD��3ULRULW\�
ZLOO�EH�JLYHQ�WR�SXEOLFDWLRQ�RI �DUWLFOHV�WKDW�GHVFULEH�
WKH� DSSOLFDWLRQ� RI � � � WKH� SULQFLSOHV� RI � SULPDU\�
KHDOWK� FDUH� LQ� WKH� SUHYHQWLRQ� DQG� WUHDWPHQW� RI �
GLVHDVHV�

(GLWRULDO�1RWLFHV
7KH� MRXUQDO�ZLOO� EH� SXEOLVKHG� ELDQQXDOO\� LQ� WKH�
PRQWKV� RI � 0DUFK� DQG� 6HSWHPEHU�� $QQXDO�
VXEVFULSWLRQ�IHH�LQ�1LJHULD�LV�WZR�WKRXVDQG�QDLUD�
�1������� SHU� YROXPH� ��LVVXHV��� 2QH�WKRXVDQG�
QDLUD� VLQJOH� FRS\� �1������� 7KH� DQQXDO�
VXEVFULSWLRQ�UDWH�IRU�RWKHU�SDUWV�RI �WKH�ZRUOG�LV�DV�
IROORZV�� �8QLWHG�.LQJGRP������SRVW�IUHH��� �:HVW�
$IULFD������SRVW�IUHH���7KH�UHVW�RI �WKH�:RUOG�DQG�
WKH�8QLWHG�6WDWHV�RI �$PHULFD�������SRVW�IUHH���$�
FKDUJH�RI ����� LV�PDGH� IRU� UHSULQWV� LQFOXVLYH�RI �
SRVWDJH�� &KHTXHV� VKRXOG� PDGH� SD\DEOH� WR� WKH�
$IULFDQ�-RXUQDO�RI �7URSLFDO�0HGLFLQH�DQG�

%LRPHGLFDO�5HVHDUFK�DQG�DGGUHVVHG�WR�WKH�(GLWRU�
LQ�&KLHI�

-RXUQDO�&RQWDFW
$OO�FRUUHVSRQGHQFH��LQFOXGLQJ�PDQXVFULSWV�IRU�
SXEOLFDWLRQ��LQ�WULSOLFDWH��VKRXOG�EH�DGGUHVVHG�WR�
� 3URIHVVRU�3�6��,JELJEL�
� 7KH�(GLWRU�LQ�&KLHI��
� 'HSDUWPHQW�RI �$QDWRP\�
� )DFXOW\�RI �%DVLF�0HGLFDO�6FLHQFHV��
� &ROOHJH�RI �+HDOWK�6FLHQFHV�
� 'HOWD�6WDWH�8QLYHUVLW\��$EUDND��
� 'HOWD�6WDWH��1LJHULD�
�
� 2U�
� 3URIHVVRU�/DZUHQFH�2PR�$JKRMD
� (GLWRU
� 'HSDUWPHQW�RI �2EVWHWULFV�DQG
� *\QHFRORJ\�
� )DFXOW\�RI �&OLQLFDO�0HGLFLQH���
� 'HOWD�6WDWH�8QLYHUVLW\��$EUDND��1LJHULD�
� (PDLO��MRXUQDODMWPEU#\DKRR�FRP�
� &F��DOO�HPDLO�WR�� � �
� HJXRQRB����#\DKRR�FRP
� 7HO�������������

$OO�DXWKRUV�DUH�DGYLVHG�WR�VXEPLW�DQ�HOHFWURQLF�FRS\�
LQ� &'�520� DORQJ� ZLWK� D� KDUG� FRS\� RI � WKHLU�
PDQXVFULSW��DV�WKLV�ZLOO�VSDUH�UHPDUNDEOH�WLPH�LQ�WKH�
UHYLHZLQJ�DQG�W\SHVHWWLQJ�SURFHVVHV�

,Q�WKH�DOWHUQDWLYH��DXWKRUV�FDQ�VXEPLW�WKHLU�DUWLFOHV�
DQG� FRYHULQJ� OHWWHU� E\� HPDLO� DWWDFKPHQWV�� $�
FRYHULQJ� OHWWHU� �VLJQHG� E\� DOO� DXWKRUV��
DFFRPSDQ\LQJ�WKH�PDQXVFULSW�VKRXOG�FHUWLI\�WKDW�
WKH�DUWLFOH�KDV�QRW�EHHQ�SUHYLRXVO\�SXEOLVKHG�DQG�LV�
QRW�EHLQJ�FRQVLGHUHG�IRU�SXEOLFDWLRQ�HOVHZKHUH�

,QIRUPDWLRQ�IRU�$XWKRUV
$OO� PDQXVFULSW� DUH� SHHU�UHYLHZHG� DQG� DFFHSWHG�
ZLWK�WKH�XQGHUVWDQGLQJ�WKDW�WKH�ZRUN�KDV�QRW�EHHQ�
SXEOLVKHG� RU� EHLQJ� FRQVLGHUHG� IRU� SXEOLFDWLRQ�
HOVHZKHUH���,QGHHG��WKH�DXWKRUV�ZRXOG�EH�UHTXHVWHG�
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WR� VLJQ� D� FRS\ULJKW� IRUP� WUDQVIHUULQJ� WKH�
RZQHUVKLS�RI �WKH�SDSHU�WR�WKH�$IULFDQ�-RXUQDO�RI �
7URSLFDO�0HGLFLQH�DQG�%LRPHGLFDO�5HVHDUFK��$OO�
DUWLFOHV� PXVW� LQFOXGH� WKH� FRUUHFW� QDPHV� DQG�
DGGUHVVHV�RI �DXWKRU�V��LQFOXGLQJ�H�PDLO�DGGUHVVHV�
DQG�WHOHSKRQH�QXPEHUV���$UWLFOHV�ZLOO�EH�VXEMHFWHG�
WR� D� WKRURXJK� SHHU� UHYLHZ� SURFHVV� EHIRUH� DQ\�
GHFLVLRQ� LV� PDGH� WR� SXEOLVK� RU� QRW�� � $XWKRUV� � �
VKRXOG�QRWH�WKDW�WKH�$IULFDQ�-RXUQDO�RI �7URSLFDO�
0HGLFLQH�DQG�%LRPHGLFDO�5HVHDUFK�LV�QRW�XQGHU�
DQ\� REOLJDWLRQ� WR� SXEOLVK� DUWLFOHV� VXEPLWWHG�� DV�
GHFLVLRQ� WR� SXEOLVK� ZLOO� EH� EDVHG� RQ�
UHFRPPHQGDWLRQV�RI �UHYLHZHUV�DQG�WKH�HGLWRULDO�
DGYLVRU\�ERDUG�

0DQXVFULSWV
$UWLFOHV�VXEPLWWHG�IRU�SXEOLFDWLRQ�VKRXOG�EH�W\SHG�
GRXEOH�VSDFHG� ZLWK� ���FP� PDUJLQV� ZLWK�
DFFRPSDQ\LQJ� &'�520� LQ� 0LFURVRIW� :RUG�
IRUPDW� IRU� HDV\� DQG� TXLFN� SHHU� UHYLHZ� DQG�
W\SHVHWWLQJ��(DFK�RI �WKH�IROORZLQJ�VHFWLRQV�VKRXOG�
EHJLQ� LQ� D� QHZ� SDJH�� WLWOH� SDJH�� DEVWUDFW��
LQWURGXFWLRQ�� PDWHULDOV� DQG� PHWKRGV�� UHVXOWV��
GLVFXVVLRQ�� DFNQRZOHGJPHQW� �V��� UHIHUHQFHV��
WDEOHV�� OHJHQGV� WR� ILJXUHV� DQG� LOOXVWUDWLRQV�� 7KH�
PDQXVFULSW�VKRXOG�LQFOXGH�

7LWOH�3DJH
7KH� WLWOH� SDJH� VKRXOG� LQFOXGH� WKH� IROORZLQJ�
LQIRUPDWLRQ�� ��� WKH� WLWOH� DQG� VXE�WLWOH�� ��� WKH�
QDPH�V��RI �WKH�DXWKRU�V������WKH�DIILOLDWLRQ�V��RI �WKH�
DXWKRU�V��� ��� QDPH� DQG� DGGUHVV� RI � WKH�
FRUUHVSRQGLQJ�DXWKRU�DQG����WKUHH�WR�VL[�NH\�ZRUGV�
IRU�LQGH[LQJ�DQG�UHWULHYDO�SXUSRVHV�

$EVWUDFW
7KH�DEVWUDFW�VKRXOG�EH�VWUXFWXUHG�DQG�QRW�PRUH�
WKDQ� ���� ZRUGV�� ,W� VKRXOG� FDUU\� WKH� IROORZLQJ�
KHDGLQJV�� ,QWURGXFWLRQ��0DWHULDOV� DQG�0HWKRGV��
5HVXOWV�DQG�&RQFOXVLRQ�

2ULJLQDO� 5HVHDUFK�� 7KH� MRXUQDO� ZHOFRPHV�

DUWLFOHV� UHSRUWLQJ� RQ� RULJLQDO� UHVHDUFK�� LQFOXGLQJ�
ERWK� TXDQWLWDWLYH� DQG� TXDOLWDWLYH� VWXGLHV�� )XOO�
OHQJWK�DUWLFOHV�VKRXOG�JHQHUDOO\�QRW�H[FHHG������
ZRUGV�� H[FOXGLQJ� DEVWUDFW�� WDEOHV�� ILJXUHV�� DQG�
UHIHUHQFHV�� 7KH� VXEMHFW� PDWWHU� VKRXOG� EH�
RUJDQLVHG�XQGHU� DSSURSULDWH�KHDGLQJV� DQG� VXE�
KHDGLQJV�DV�LWHPL]HG�DERYH�

5HYLHZ�$UWLFOHV��&RPSUHKHQVLYH�UHYLHZ�DUWLFOHV�
RQ�DOO�DVSHFWV�RI �WURSLFDO�PHGLFLQH�DQG�ELRPHGLFDO�
VFLHQFHV�ZLOO�DOVR�EH�FRQVLGHUHG�IRU�SXEOLFDWLRQ�LQ�
WKH�MRXUQDO�� �5HYLHZV�VKRXOG�SURYLGH�D�WKRURXJK�
RYHUYLHZ�RI �WKH�WRSLF�DQG�VKRXOG�LQFRUSRUDWH�WKH�
PRVW� FXUUHQW� UHVHDUFK�� 7KH� OHQJWK� RI � UHYLHZ�
DUWLFOHV� PXVW� QRW� H[FHHG� ������ ZRUGV� DQG� WKH�
RUJDQLVDWLRQDO� KHDGLQJV� DQG� VXE�KHDGLQJV� XVHG�
DUH�DW�WKH�DXWKRU
V�GLVFUHWLRQ�

6KRUW� 5HSRUWV� �� %ULHI � GHVFULSWLRQV� RI �
SUHOLPLQDU\�UHVHDUFK�ILQGLQJV�RU�LQWHUHVWLQJ�FDVH�
VWXGLHV�ZLOO�EH�FRQVLGHUHG�IRU�SXEOLFDWLRQ�DV�VKRUW�
UHSRUWV�� �7KH� OHQJWK�RI � WKH�DEVWUDFW�DQG�DUWLFOH�
VKRXOG� EH� UHVWULFWHG� WR� ���� DQG� ������ ZRUGV�
UHVSHFWLYHO\�DQG�RUJDQLVDWLRQ�RI �VKRUW�UHSRUWV�DUH�
OHIW�WR�WKH�DXWKRU
V�GLVFUHWLRQ�

&RPPHQWDULHV�RU�(GLWRULDOV�� �&RPPHQWDULHV�
RU�HGLWRULDOV�RQ�DQ\�DVSHFW�RI �WURSLFDO�PHGLFLQH�
DQG� ELRPHGLFDO� VFLHQFHV� LQ� $IULFD� ZLOO� EH�
FRQVLGHUHG� IRU� SXEOLFDWLRQ� LQ� WKH� MRXUQDO��
2SLQLRQ� SLHFHV� QHHG� QRW� UHIHUHQFH� SUHYLRXV�
UHVHDUFK��EXW� UDWKHU� UHIOHFW� WKH�RSLQLRQV�RI � WKH�
DXWKRU�V��� �7KH� OHQJWK�VKRXOG�QRW�H[FHHG�������
ZRUGV�

7DEOHV�DQG�)LJXUHV
$OO� WDEOHV� DQG� ILJXUHV� VKRXOG� EH� VXEPLWWHG� RQ�
VHSDUDWH� VKHHWV� RI � SDSHU� DQG� VKRXOG� EH� FOHDUO\�
ODEHOOHG�� � �&RORXUHG� WDEOHV� DQG� ILJXUHV�PD\� EH�
UHSULQWHG� LQ� EODFN� DQG� ZKLWH�� $XWKRUV� VKRXOG�
HVSHFLDOO\� WDNH� FDUH� WKDW� DOO� WDEOHV� DUH� FOHDU� DQG�
XQGHUVWDQGDEOH�E\�WKHPVHOYHV��LQGHSHQGHQW�RI �
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WKH�WH[W��$�UHDGHU�VKRXOG�EH�DEOH�WR�UHDG�RQO\�WKH�
WDEOHV�DQG�HDVLO\�JUDVS�DOO� LQIRUPDWLRQ�ZLWKRXW�
WKH�WH[W�

$FNQRZOHGJPHQWV
$FNQRZOHGJPHQWV� VKRXOG� EH� LQFOXGHG� RQ� D�
VHSDUDWH�VKHHW�RI �SDSHU�DQG�VKRXOG�QRW�H[FHHG�
���ZRUGV�� )XQGLQJ� VRXUFHV� VKRXOG� EH� QRWHG�
KHUH�

5HIHUHQFHV
5HIHUHQFHV�VKRXOG�EH�LQ�WKH�9DQFRXYHU�VW\OH�DQG�
QXPEHUHG�FRQVHFXWLYHO\� LQ� WKH�RUGHU� LQ�ZKLFK�
WKH\�DUH�PHQWLRQHG�LQ�WKH�WH[W��7LWOHV�RI �MRXUQDOV�
VKRXOG� EH� DEEUHYLDWHG� DFFRUGLQJ� WR� WKH� ,QGH[�
0HGLFXV� VW\OH�� $XWKRUV� PXVW� FURVV�FKHFN� DQG�
PDNH�VXUH�WKDW�DOO� LQIRUPDWLRQ�SURYLGHG�LQ�WKH�
UHIHUHQFH�OLVW�LV�FRPSOHWH�DQG�FRUUHFWO\�ZULWWHQ��
5HIHUHQFH�QXPEHUV�VKRXOG�EH�LQVHUWHG�DERYH�WKH�
OLQH�RQ�HDFK�RFFDVLRQ�D�UHIHUHQFH�LV�FLWHG�LQ�WKH�
WH[W�� H�J���«� DV� ���� UHSRUWHG� LQ� RWKHU� VWXGLHV��
1XPEHUHG�UHIHUHQFHV�VKRXOG�DSSHDU�DW�WKH�HQG�
RI �WKH�DUWLFOH�DQG�VKRXOG�LQFOXGH�WKH�QDPHV�DQG�
LQLWLDOV�RI �DOO�DXWKRUV���7KH�IRUPDW�RI �UHIHUHQFHV�
VKRXOG� EH� DV� SXEOLVKHG� E\� WKH� ,QWHUQDWLRQDO�
&RPPLWWHH� RI �0HGLFDO� -RXUQDO� (GLWRUV� LQ� WKH�
%ULWLVK�0HGLFDO�-RXUQDO�������YROXPH������SDJHV�

���������7KH�IROORZLQJ�DUH�VDPSOH�UHIHUHQFHV�IRU�
DQ�DUWLFOH�SXEOLVKHG�LQ�D�MRXUQDO�DQG�IRU�D�ERRN��
$KPHG� <�� � 0ZDED� 3�� &KLQWX� &�� *UDQJH� -0��
8VWLDQRZVNL�$��=XPOD�$��$� VWXG\�RI �PDWHUQDO�
PRUWDOLW\�DW�WKH�8QLYHUVLW\�7HDFKLQJ� � �+RVSLWDO��
/XVDND��=DPELD��WKH�HPHUJHQFH�RI �WXEHUFXORVLV�
DV�D�PDMRU�QRQ�REVWHWULF�FDXVH�RI �PDWHUQDO�GHDWK��
,QW�-�7XEHUF�/XQJ�'LV�������������������:KLWE\�
/*�� 6PLWK� $)�� %HFNHWW� *-�� (Q]\PH� 7HVWV� LQ�
'LDJQRVLV�� ,Q�� /HFWXUH� 1RWHV� RQ� &OLQLFDO�
&KHPLVWU\��:KLWE\�/*��6PLWK�$)�	�%HFNHWW�*-WK�
�HGV�����HGLWLRQV��%ODFNZHOO�6FLHQWLILF�3XEOLFDWLRQV��
��������������

8QLWV�RI �0HDVXUHPHQW
$OO� PHDVXUHPHQWV� VKRXOG� EH� H[SUHVVHG� LQ� 6,�
�6\VWHPH�,QWHUQDWLRQDO��8QLWV�

*DOOH\�SURRIV
&RUUHFWLRQV� RI � JDOOH\� SURRIV� VKRXOG� EH� VWULFWO\�
UHVWULFWHG� WR� 3ULQWHU
V� HUURU� RQO\�� 2UGHUV� IRU�
RIISULQWV�VKRXOG� � �EH�PDGH�ZKHQ�WKH�FRUUHFWHG�
SURRIV�DUH�EHLQJ�UHWXUQHG�E\�WKH�DXWKRUV���$UWLFOHV�
DFFHSWHG�IRU�SXEOLFDWLRQ�UHPDLQ�WKH�SURSHUW\�RI �
WKH�MRXUQDO�DQG�FDQ�RQO\�EH�UHSURGXFHG�HOVHZKHUH�
LQ�OLQH�ZLWK�VHFWLRQ���RI �WKH�FRS\ULJKW�DJUHHPHQW�
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7DEOH�RI �&RQWHQWV

2ULJLQDO�$UWLFOHV
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%ORRG�SUHVVXUH�DQG�DVVRFLDWHG�ULVN� IDFWRUV�RI �K\SHUWHQVLRQ� LQ�SDWLHQWV�DWWHQGLQJ�D�)DPLO\�
0HGLFLQH�&OLQLF�LQ�'HOWD�6WDWH��1LJHULD�

3K\WRFKHPLFDO��$FXWH�7R[LFLW\��DQG�$QWL�SODVPRGLDO�3RWHQWLDO�RI �&RQFRPLWDQW�([WUDFWV�RI�
$]DGLUDFKWD�LQGLFD�DQG�0DQJLIHUD�LQGLFD�RQ�/LYHU�)XQFWLRQ�DQG�0LFURVFRSLF�$QDWRP\�LQ�6ZLVV�
0LFH

3DWWHUQ�RI �)HPDOH�*HQLWDO�7UDFW�0DOLJQDQFLHV�DW�'HOWD�6WDWH�8QLYHUVLW\�7HDFKLQJ�+RVSLWDO��
2JKDUD��1LJHULD

'LVWULEXWLRQ�DQG�IUHTXHQF\�RI �EORRG�JURXSV�DQG�KDHPRJORELQ�JHQRW\SH�SDWWHUQ�DPRQJ�EORRG�
GRQRUV�LQ�D�WHUWLDU\�KRVSLWDO�LQ�VRXWKHUQ�1LJHULD

6RFLR�FOLQLFDO�DQG�,PPXQR�LQIODPPDWRU\�UHODWHG�GLIIHUHQFHV�EHWZHHQ�HDUO\�RQVHW�DQG� ODWH�
RQVHW�FRORUHFWDO�FDQFHU

3ODWHOHW�&RXQW�9DULDELOLW\�LQ�%UHDVW�&DQFHU�3DWLHQWV�8QGHUJRLQJ�&KHPRWKHUDS\��,PSOLFDWLRQ�
IRU�+DHPDWRSRLHWLF�6\VWHP�+HDOWK
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�����'HWHUPLQDWLRQ�RI �1HXURSK\VLRORJLFDO�3���� DQG�3��� LQ�3DWLHQWV�ZLWK� 6FKL]RSKUHQLD� DW� D�
7HUWLDU\�+RVSLWDO�LQ�6RNRWR��1LJHULD
$GHELVL�$6��2QZXFKHNZD�&��8VPDQ�8]��6KLLWX�%6

(FKRQZHUH�8ZLNRU�%(��&KXNZX�3+��.HQ�(]LKXR�68��

2NR\H�-2��&KLHPHND�0(��0HQNLWL�)(��,KHDNZRDED�(&��$JEDNRED�1��2UZD�-

'LULVX��,0��2NXRQJKDH��(0

(VHPXHGH�2��2NKLRQNSDPZRQ\L�2���$EHGL�+2

8GRK��0,��(GDJKD�,$��3HWHU�$,��8GREDQJ�-$��3HWHU�$-��8GRWRQJ�,8��$WDEHQ�0$

(EHUHJKZD�(0���2UKH�2*��$Q\DQZX�%(





,1752'8&7,21
&RPPRQO\� UHIHUUHG� WR� DV� D� ´VLOHQW� NLOOHUµ��
K\SHUWHQVLRQ� LV�RIWHQ�DV\PSWRPDWLF�DQG�PDQ\�
K\SHUWHQVLYH�SDWLHQWV� UHPDLQ�XQGLDJQRVHG�DQG�
XQWUHDWHG� DQG� RQO\� SUHVHQW� IROORZLQJ� D�

�FRPSOLFDWLRQ�� � ,W� KDV� EHHQ� LGHQWLÀHG� DV� D�
V LJQ LÀFDQW � PRGLÀDE OH � U L VN � IDF WRU � IRU�

�FDUGLRYDVFXODU� GLVHDVHV� � *OREDOO\�� DERXW�
���ELOOLRQ� SHRSOH� KDYH� K\SHUWHQVLRQ� DQG� LV�
UHVSRQVLEOH� IRU� ��� PLOOLRQ� SUHPDWXUH� GHDWKV�

�DQQXDOO\� �$�:RUOG�+HDOWK�2UJDQL]DWLRQ�VXUYH\�

UHSRUWHG� WKDW� DERXW� ����RI �PHQ� DQG� ����RI �
ZRPHQ�KDG�QHYHU�FKHFNHG�WKHLU�EORRG�SUHVVXUH��
WKXV� WKH� SUHYDOHQFH� RI � K\SHUWHQVLRQ� PD\� EH�

�KLJKHU�WKDQ�ZKDW�LV�UHSRUWHG� �7KH�SUHYDOHQFH�RI �
K\SHUWHQVLRQ� LV� ULVLQJ� JOREDOO\� HVSHFLDOO\� LQ� WKH�
ORZ��DQG�PLGGOH�LQFRPH�FRXQWULHV�DW�D�UDWH�RI ����

�SHU�GHFDGH� �7KLV�LV�GXH�WR�WKH�XSVZLQJ�RI �WKH�ULVN�
IDFWRUV� RI � K\SHUWHQVLRQ� DQG�PDQ\� SHUVRQV� DUH�

�XQDZDUH� RI � WKHLU� VWDWXV� � 8QIRUWXQDWHO\�� WKH�
XSVXUJH�RI �K\SHUWHQVLRQ� LQ�6XE�6DKDUDQ�$IULFD�

�KDV�PDGH�LW�D�VLJQLÀFDQW�SXEOLF�KHDOWK�SUREOHP� �

%ORRG� SUHVVXUH� DQG� DVVRFLDWHG� ULVN� IDFWRUV� RI �
K\SHUWHQVLRQ� LQ� SDWLHQWV� DWWHQGLQJ� D� )DPLO\�
0HGLFLQH�&OLQLF�LQ�'HOWD�6WDWH��1LJHULD�
� � � �(EHUHJKZD�(0� ���2UKH�2* ��$Q\DQZX�%(

$EVWUDFW
,QWURGXFWLRQ��+\SHUWHQVLRQ�LV�D�VLJQLILFDQW�SXEOLF�KHDOWK�LVVXH�JOREDOO\��,Q�UHFHQW�WLPHV��LWV�SUHYDOHQFH�LQ�
1LJHULD�LV�H[SHULHQFLQJ�DQ�XSVXUJH�GXH�WR�WKH�LQFUHDVH�LQ�WKH�ULVN�IDFWRUV�DVVRFLDWHG�ZLWK�K\SHUWHQVLRQ�DQG�
PDQ\�SHUVRQV�DUH�XQDZDUH�RI �WKHLU�VWDWXV��7KH�VWXG\�DVVHVVHG�WKH�EORRG�SUHVVXUH�SDWWHUQ�DQG�DVVRFLDWHG�
ULVN�IDFWRUV�RI �K\SHUWHQVLRQ�LQ�SDWLHQWV�DWWHQGLQJ�D�)DPLO\�0HGLFLQH�&OLQLF�LQ�'HOWD�6WDWH��1LJHULD�

0DWHULDOV�DQG�PHWKRGV��,W�ZDV�D�FURVV�VHFWLRQDO�VWXG\�FRQGXFWHG�LQ�WKH�)DPLO\�0HGLFLQH�&OLQLF��'HOWD�
8QLYHUVLW\�7HDFKLQJ�+RVSLWDO��2JKDUD��1LJHULD��3DUWLFLSDQWV�ZHUH� UHFUXLWHG�XVLQJ� V\VWHPDWLF� UDQGRP�
VDPSOLQJ�PHWKRG��,QWHUYLHZHU�DGPLQLVWHUHG�TXHVWLRQQDLUH�ZDV�XVHG�WR�FROOHFW�GDWD�DQG�GDWD�ZDV�DQDO\]HG�
XVLQJ�6WDWLVWLFDO�3URGXFW�DQG�6HUYLFH�6ROXWLRQ�YHUVLRQ�����7KH�OHYHO�RI �VLJQLILFDQFH�RI �DQDO\VLV�ZDV�VHW�DW�S�
��������
5HVXOWV��7KH�VWXG\�KDG�����DGXOWV�ZLWK�D�PHDQ�DJH�RI ������������\HDUV��ZLWK�PRUH�IHPDOHV���������WKDQ�
PDOHV����������7KH�SUHYDOHQFH�RI �K\SHUWHQVLRQ�ZDV�����DQG�������KDG�SUHK\SHUWHQVLRQ��,QFUHDVLQJ�DJH�
ZDV�VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�K\SHUWHQVLRQ��DV�K\SHUWHQVLRQ�RFFXUUHG�PRUH�LQ�WKH�HOGHUO\��S ����������
$OVR��K\SHUWHQVLRQ�RFFXUUHG�PRUH�LQ�SDUWLFLSDQWV�ZKR�ZHUH�VHSDUDWHG���������DQG�ZLGRZHG���������WKDQ�
WKRVH�ZKR�ZHUH�PDUULHG��7KLV�ZDV�VWDWLVWLFDOO\�VLJQLILFDQW��2EHVLW\�S �������DQG�D�SRVLWLYH�IDPLO\�KLVWRU\�
�S �������ZHUH�VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�LQFUHDVHG�ULVN�RI �K\SHUWHQVLRQ�

&RQFOXVLRQ��,QFUHDVLQJ�DJH��REHVLW\�DQG�D�SRVLWLYH�IDPLO\�KLVWRU\�ZHUH�DVVRFLDWHG�ZLWK�LQFUHDVHG�ULVN�RI �
K\SHUWHQVLRQ��7KHUH�LV�QHHG�WR�HGXFDWH�WKH�SXEOLF�RQ�K\SHUWHQVLRQ�ULVN�IDFWRUV�DQG�WR�DGRSW�KHDOWK\�
OLIHVW\OH�SUDFWLFHV�WR�SURPRWH�SUHYHQWLRQ�DQG�FRQWURO�RI �K\SHUWHQVLRQ�

.H\ZRUGV��%ORRG�SUHVVXUH��+\SHUWHQVLRQ��3DWLHQWV��5LVN�IDFWRUV��

&RUUHVSRQGLQJ� DXWKRU�� 'U� (JXRQR�0DULDQ� (EHUHJKZD�� 'HSDUWPHQW� RI � )DPLO\�0HGLFLQH�� 'HOWD� 6WDWH� 8QLYHUVLW\��
$EUDND��3�0�%�����$EUDND��1LJHULD��7HO������������������HPDLO��HPHEHUHJKZD#JPDLO�FRP�

�'HSDUWPHQW�RI �)DPLO\�0HGLFLQH��'HOWD�6WDWH�8QLYHUVLW\��3�0�%������$EUDND��'HOWD�6WDWH��1LJHULD�
�'HSDUWPHQW�RI �)DPLO\�0HGLFLQH��'HOWD�6WDWH�8QLYHUVLW\��3�0�%������$EUDND��'HOWD�6WDWH��1LJHULD�
�'HSDUWPHQW�RI �)DPLO\�0HGLFLQH��'HOWD�6WDWH�8QLYHUVLW\��3�0�%������$EUDND��'HOWD�6WDWH��1LJHULD�

$IULFDQ�-RXUQDO�RI �7URSLFDO�0HGLFLQH�DQG�%LRPHGLFDO�5HVHDUFK��9RO����1R����'HFHPEHU�����

2ULJLQDO�$UWLFOHV
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,Q� 1LJHULD�� WKH� HVWLPDWHG� DJH�DGMXVWHG�
SUHYDOHQFH�RI �K\SHUWHQVLRQ�EHWZHHQ������DQG�

������URVH�IURP������WR�������

7KH�GHYHORSPHQW�RI �K\SHUWHQVLRQ�UHVXOWV�IURP�
WKH� LQWHUSOD\� RI � FRPSOH[� DQG� LQWHU�UHODWHG�

�IDFWRUV�NQRZQ�DV�ULVN�IDFWRUV� �$�ULVN�IDFWRU�FDQ�
EH� GHVFULEHG� DV� DQ� DWWULEXWH�� FKDUDFWHULVWLF� RU�
H[SRVXUH� RI � D� SHUVRQ� WKDW� LV� VLJQLÀFDQWO\�

�DVVRFLDWHG�ZLWK�WKH�GHYHORSPHQW�RI �D�GLVHDVH� �
7KH� ULVN� IDFWRUV� DVVRFLDWHG� ZLWK� K\SHUWHQVLRQ�
FDQ� EH� FODVVLÀHG� LQWR� PRGLÀDEOH� DQG� QRQ�

��PRGLÀDEOH� ULVN� IDFWRUV� 7KH� PRGLÀDEOH� ULVN�
IDFWRUV� RI � K\SHUWHQVLRQ� DUH� DWWULEXWHV��
FKDUDFWHULVWLFV��H[SRVXUH�RU�OLIHVW\OH�SDWWHUQV�WKDW�
FDQ� EH� FKDQJHG� RU� DOWHUHG� WR� SUHYHQW� WKH�

�GHYHORSPHQW� RI � WKH� GLVHDVH� � 7KH\� LQFOXGH�
WREDFFR�XVH��KLJK� VDOW� LQWDNH�� FRQVXPSWLRQ�RI �
VDWXUDWHG� IDW�� DOFRKRO� FRQVXPSWLRQ�� SK\VLFDO�

��� �LQDFWLYLW\�� REHVLW\� DQG� HQYLURQPHQWDO� VWUHVV� �
:KLOH�WKH�QRQ�PRGLÀDEOH�ULVN�IDFWRUV�DUH�WUDLWV�
RU� FKDUDFWHULVWLFV� LQ� D� SHUVRQ� WKDW� FDQQRW� EH�
FKDQJHG�RU�DGMXVWHG�DQG�VR�DOPRVW�QRWKLQJ�FDQ�

�EH�GRQH�WR�FRQWURO�WKHVH�IDFWRUV� �7KHVH�IDFWRUV�
LQFOXGH� DJH�� JHQGHU�� IDPLO\� KLVWRU\�� JHQHWLF�

��� ���FRPSRVLWLRQ� DQG� UDFH�� $�SRSXODWLRQ�EDVHG�
FURVV�VHFWLRQDO� VWXG\� LQ� 'XEDL� UHYHDOHG� WKDW�
REHVH� SHUVRQV� ZHUH� ÀYH� WLPHV� PRUH� OLNHO\� WR�
KDYH� K\SHUWHQVLRQ� ZKLOH� WKRVH� WKDW� ZHUH�
SK\VLFDOO\� DFWLYH� ZHUH� OHVV� OLNHO\� WR� GHYHORS�

��K\SHUWHQVLRQ�� �$OVR�� ORZ�SK\VLFDO�DFWLYLW\�DQG�
DOFRKRO� FRQVXPSWLRQ� ZHUH� DVVRFLDWHG� ZLWK�
K\SHU WHQV LRQ� LQ� D � QDW LRQDO � VXU YH\� RQ�

�K\SHUWHQVLRQ�FRQGXFWHG�LQ�1LJHULD�

0RUHRYHU��WKH�EXUGHQ�RI �K\SHUWHQVLRQ�LV�OLNHO\�
WR�EH�LQÁXHQFHG�E\�WKH�SURJUHVVLYH�LQFUHDVH�LQ�
WKH� DJHLQJ� SRSXODWLRQ�� REHVLW\�� VHGHQWDU\�
OLIHVW\OH�DQG�KLJK�VRGLXP�FRQVXPSWLRQ��KHQFH�
DWWHQWLRQ� QHHG� WR� EH� IRFXVHG� RQ� WKHVH� ULVN�
IDFWRUV� � VR� DV� WR� FXUE� WKHLU� HIIHFW� RQ�

��K\SHUWHQVLRQ� � ,Q� UHFHQW� WLPHV�� WKH� ORZ�� DQG�
PLGGOH��LQFRPH�FRXQWULHV��1LJHULD�LQFOXVLYH�KDYH�

H[SHULHQFHG�UDSLG�ZHVWHUQL]DWLRQ�RI �WKHLU�OLIHVW\OH�
OHDGLQJ� WR� DGRSWLRQ� RI � XQKHDOWK\� GLHWDU\� DQG�

����OLIHVW\OH�KDELWV� �$OVR��DVVRFLDWHG�ZLWK�WKLV�LV�WKH�
XUEDQL]DWLRQ�SURFHVV�WKDW�KDV�OHG�WR�FKDQJHV�LQ�WKH�
W\SH�RI �MREV�DQG�PHDQV�RI �WUDQVSRUWDWLRQ�XWLOL]HG�

�E\�SHRSOH�UHVXOWLQJ�LQ�VHGHQWDU\�OLYLQJ�� �$OO�WKHVH�
FDQ� OHDG� WR� LQFUHDVHG� YXOQHUDELOLW\� WR� WKH�
PRGLÀDEOH�ULVN�IDFWRUV�RI �K\SHUWHQVLRQ�DQG�KHQFH�

��D�ULVH�LQ�WKH�SUHYDOHQFH�RI �K\SHUWHQVLRQ��

7KH�HPHUJLQJ�HSLGHPLF�RI �K\SHUWHQVLRQ�DQG�WKH�
HQVXLQJ�FDUGLRYDVFXODU�GLVHDVHV�FDQ�WKHUHIRUH�EH�
FRQWUROOHG�E\�LGHQWLI\LQJ�ULVN�IDFWRUV��SURPRWLQJ�
URXWLQH�EORRG�SUHVVXUH�VFUHHQLQJ�DQG�DGRSWLRQ�RI �
KHDOWK\� OLIHVW\OH� PHDVXUHV� WR� FXUWDLO� WKH� ULVN�
IDFWRUV�RI �K\SHUWHQVLRQ�DQG�WKXV�FRQWURO�EORRG�

����SUHVVXUH�� 7KLV� LQ� WKH� ORQJ�WHUP� LV�PRUH�FRVW�
HIIHFWLYH�� FRQVLGHULQJ� WKH� KLJK� FOLQLFDO� DQG�

�HFRQRPLF�FRVW�DWWULEXWHG�WR�K\SHUWHQVLRQ� �7KXV��
WKH�VWXG\�VHHNV�WR�DVVHVV�WKH�EORRG�SUHVVXUH�DQG�
DVVRFLDWHG�ULVN�IDFWRUV�RI �K\SHUWHQVLRQ�LQ�SDWLHQWV�
VHHQ� LQ� D�)DPLO\�0HGLFLQH�FOLQLF� LQ�'HOWD� VWDWH��
1LJHULD�

0$7(5,$/6�$1'�0(7+2'6
$�KRVSLWDO�EDVHG�FURVV�VHFWLRQDO�VWXG\�FDUULHG�RXW�
IURP�1RYHPEHU�������WR�-DQXDU\�������

,W�ZDV�FRQGXFWHG�DW�WKH�)DPLO\�0HGLFLQH�&OLQLF�LQ�
'HOWD�6WDWH�8QLYHUVLW\�7HDFKLQJ�+RVSLWDO��2JKDUD�
�'(/687+��� 7KH� KRVSLWDO� LV� D� ����EHG� XOWUD�
PRGHUQ�IDFLOLW\�ZLWK�PDQ\�FOLQLFDO�VSHFLDOWLHV�DQG�
SURYLGHV� SULPDU\�� VHFRQGDU\� DQG� WHUWLDU\�
KHDOWKFDUH� VHUYLFHV� WR� 'HOWD� LQGLJHQHV� DQG� LWV�
DGMRLQLQJ�VWDWHV���,W�LV�ORFDWHG�LQ�2JKDUD��(WKLRSH�
:HVW� /RFDO� *RYHUQPHQW� $UHD� RI � 'HOWD� 6WDWH��
6RXWK�6RXWK�1LJHULD��

$GXOWV� �DJH� ��� \HDUV� DQG� DERYH�� DWWHQGLQJ� WKH�
)DPLO\�0HGLFLQH�&OLQLF� LQ�'(/687+��&OLQLFDO�
UHFRUGV�RI �WKH�FOLQLF�UHSRUWHG�WKDW�D�WRWDO�RI �������
DGXOW�SDWLHQWV�DWWHQGHG�WKH�FOLQLF�LQ�WKH�\HDU������

$IULFDQ�-RXUQDO�RI �7URSLFDO�0HGLFLQH�DQG�%LRPHGLFDO�5HVHDUFK��9RO����1R����'HFHPEHU�����

%ORRG�SUHVVXUH�DQG�DVVRFLDWHG�ULVN�IDFWRUV�RI �K\SHUWHQVLRQ�LQ�SDWLHQWV�DWWHQGLQJ�D�)DPLO\�0HGLFLQH�&OLQLF����



$GXOWV� DJHG� ��� \HDUV� DQG� DERYH� ZLOOLQJ� WR�
SDUWLFLSDWH�LQ�WKH�VWXG\�ZLWK�WKH�DELOLW\�WR�JLYH�
LQIRUPHG�FRQVHQW���&ULWLFDOO\�LOO�SDWLHQWV�

7KH� VDPSOH� VL]H� ZDV� GHWHUPLQHG� XVLQJ� WKH�
�� � ���IRUPXOD�� Q�  � ] ST�G �� XVLQJ� ]� DV� ���� RI �

FRQÀGHQFH�OHYHO��G�DV����PDUJLQ�RI �HUURU�DQG�S�
WKH�HVWLPDWHG�SURSRUWLRQ�ZLWK�WKH�DWWULEXWH�RI �

�LQWHUHVW���������IURP�D�SUHYLRXV�VWXG\� �DQG�Q�
WKH�PLQLPXP�VDPSOH�VL]H�ZDV������7KH�QXPEHU�
RI �SDWLHQWV�VHHQ�LQ�WKH�FOLQLF�LQ�WKH�SUHYLRXV�\HDU�
ZDV� �� �������� WKH� VDPSOH� VL]H� ZDV� DGMXVWHG�

���XVLQJ�� QI �  � Q����� Q�1�� ZKHUH�� Q� ZDV� WKH�
GHVLUHG� VDPSOH� VL]H� ZKHQ� WKH� SRSXODWLRQ� LV�
!�������� DQG� 1� ZDV� SRSXODWLRQ� RI � SDWLHQWV��
7KXV�� QI�� WKH� GHVLUHG� VDPSOH� VL]H� ZKHQ� WKH�
SRSXODWLRQ� LV� ��������� ZDV� ����� 6R�� WKH�
PLQLPXP�VDPSOH�VL]H�ZDV�����

3DUWLFLSDQWV� ZHUH� UHFUXLWHG� XVLQJ� V\VWHPDWLF�
���UDQGRP� VDPSOLQJ� PHWKRG�� 8VLQJ� . � 1�Q�

ZKHUH� .� ZDV� WKH� VDPSOLQJ� LQWHUYDO�� 1�� WKH�
VDPSOLQJ�IUDPH�������SDWLHQWV�DJHG����\HDUV�DQG�
DERYH�ZHUH�VHHQ�LQ����PRQWKV��VR������SDWLHQWV�
ZHUH� VHHQ� LQ� �� PRQWKV�� DQG� Q� ZDV� ����� $�
VDPSOLQJ� LQWHUYDO�RI ���ZDV�REWDLQHG��7KH�ÀUVW�
VXEMHFW�ZDV�VHOHFWHG�E\�VLPSOH�UDQGRP�DQG�HYHU\�
WK� � SDUWLFLSDQWV� ZDV� VHOHFWHG� E\� V\VWHPDWLF�
UDQGRP�VDPSOLQJ�XQWLO�WKH�UHTXLUHG�VDPSOH�VL]H�
ZDV�PHW�

$Q�LQWHUYLHZHU�DGPLQLVWHUHG�TXHVWLRQQDLUH�ZDV�
XVHG� WR� FROOHFW� GDWD�� 7KH� TXHVWLRQQDLUH� ZDV�

�� � � �DGRSWHG� IURP� SUHYLRXV� VWXGLHV� � 7KH�
TXHVWLRQQDLUH� FRQVLVWV� RI � VRFLR�GHPRJUDSKLF�
FKDUDFWHULVWLFV��KLVWRU\�RI �DOFRKRO�FRQVXPSWLRQ��
FLJDUHWWH� VPRNH�� SK\VLFDO� DFWLYLW\� DQG� IDPLO\�
KLVWRU\� RI � K\SHUWHQVLRQ�� DQWKURSRPHWULF� DQG�
EORRG�SUHVVXUH�PHDVXUHPHQWV��3DUWLFLSDQWV�ZKR�
VPRNH�DW�OHDVW�RQH�VWLFN�RI �FLJDUHWWH�SHU�GD\�LQ�
WKH� ODVW� SUHYLRXV� \HDU� EHIRUH� WKH� VWXG\� ZHUH�
JURXSHG�DV�VPRNHUV�ZKLOH�WKRVH�ZKR�KDG�TXLW�
FLJDUHWWH�VPRNH�IRU�DW�OHDVW�RQH�\HDU�RU�KDG�QHYHU�

��VPRNHG�ZHUH�WHUPHG�QRQ�VPRNHUV� �$OFRKRO�XVH�
ZDV� DVVHVVHG� ZLWK� WKH� TXHVWLRQ�� KDYH� \RX�

��FRQVXPHG� DOFRKRO� LQ� WKH� SDVW� ��� PRQWKV" �
3K\VLFDO� DFWLYLW\� ZDV� DVVHVVHG� EDVHG� RQ� ZRUN��
OHLVXUH�DQG�VSRUWV��3DUWLFLSDQWV�ZLWK�VHGHQWDU\�RU�
OLJKW� GDLO\� SK\VLFDO� DFWLYLWLHV� ZHUH� FODVVLÀHG� DV�
SK\VLFDOO\� LQDFWLYH� ZKLOH� WKRVH� ZKRVH� SK\VLFDO�
DFWLYLWLHV� FDQ� EH� GHVFULEHG� DV� PRGHUDWH� DQG�

��YLJRURXV�ZHUH�FDWHJRUL]HG�DV�SK\VLFDOO\�DFWLYH�

+\SHUWHQVLRQ� ZDV� GHÀQHG� DV� V\VWROLF� DQG�� RU�
GLDVWROLF�EORRG�SUHVVXUH���������PP+J��GXULQJ�
WKH�VWXG\�RQ�WZR�RFFDVLRQV�XVLQJ�D�VWDQGDUGL]HG�
PHUFXU\� VSK\JPRPDQRPHWHU� RU� D� SDWLHQW� RQ�

���WUHDWPHQW�IRU�K\SHUWHQVLRQ� 7KH�EORRG�SUHVVXUH�
ZDV� FODVVLÀHG� EDVHG� RQ� 7KH� 6HYHQWK� -RLQW�
1DWLRQDO�&RPPLWWHH� RQ�3UHYHQWLRQ��'HWHFWLRQ��
(YDOXDWLRQ� DQG� 7UHDWPHQW� RI � +LJK� %ORRG�

��3UHVVXUH��-1&��� ��

%RG\�:HLJKW��+HLJKW�DQG�%RG\�0DVV�,QGH[��7KH�
FRPELQHG� :HLJKW� 6FDOH� DQG� 6WDGLRPHWHU� ZDV�
V W DQGD UG L V HG � DQG � W H V W HG � EH IR U H � G D L O \�
PHDVXUHPHQWV�� 3DUWLFLSDQWV� ZHUH� PHDVXUHG�
VWDQGLQJ� XSULJKW� ZLWK� IDFH� IRUZDUG� LQ� QRUPDO�
FORWKLQJ� DQG� ZLWKRXW� IRRWZHDU�� KHDG�WLH�� RU�
DFFHVVRULHV�VXFK�DV�D�SXUVH��FHOO�SKRQH��NH\V�HWF��
:HLJKW�ZDV�UHFRUGHG�LQ�.LORJUDPPHV��.J��DQG�
KHLJKW�ZDV�LQ�0HWUHV��P���7KHVH�ZHUH�PHDVXUHG�WR�
WKH�QHDUHVW����NJ�DQG����FP�UHVSHFWLYHO\�

%RG\�PDVV�LQGH[��%0,��ZDV�FDOFXODWHG�XVLQJ�WKH�
�� �IRUPXOD��%0,� �ZHLJKW���KHLJKW� �NJ�P ���%RG\�

PDVV� LQGH[� ZDV� FDWHJRULVHG� DV� XQGHUZHLJKW� ���
� �����NJ�P ��� QRUPDO� ZHLJKW� ����������NJ�P ���

�R YH UZH L J K W � � � � � � � � � � � N J �P � � � R E H V H�
� �������NJ�P ��

'DWD� ZDV� HQWHUHG� LQWR� H[FHO� VSUHDGVKHHW� DQG�
FRGHG� LQWR� WKH� 6WDWLVWLFDO� 3URGXFW� DQG� 6HUYLFH�
6ROXWLRQ� �6366�� YHUVLRQ���� �,%0��&KLFDJR�� IRU�
DQDO\VLV��'HPRJUDSKLF�YDULDEOHV�DQG�FDWHJRULFDO�
YDULDEOHV�ZHUH�SUHVHQWHG�XVLQJ�IUHTXHQF\�WDEOHV�DV�

$IULFDQ�-RXUQDO�RI �7URSLFDO�0HGLFLQH�DQG�%LRPHGLFDO�5HVHDUFK��9RO����1R����'HFHPEHU�����

%ORRG�SUHVVXUH�DQG�DVVRFLDWHG�ULVN�IDFWRUV�RI �K\SHUWHQVLRQ�LQ�SDWLHQWV�DWWHQGLQJ�D�)DPLO\�0HGLFLQH�&OLQLF��� �



DSSURSULDWH��6WDWLVWLFDO�DVVRFLDWLRQ�ZDV�DQDO\]HG�
XVLQJ� WKH� &KL� VTXDUH� WHVW� DQG� )LVKHU
V� WHVW� DV�
DSSOLFDEOH� LQ� FRQWLQJHQF\� WDEOHV�� &RQWLQXRXV�
YDULDEOHV� VXFK� DV� DJH� ZHUH� SUHVHQWHG� XVLQJ�
PHDQV� DQG� VWDQGDUG� GHYLDWLRQ�� 6WDWLVWLFDO�
VLJQLÀFDQFH�ZDV�HYDOXDWHG�DW�S������DW�WKH�����
FRQÀGHQFH�LQWHUYDO�

(WKLFDO�FRQVLGHUDWLRQ��$SSURYDO�ZDV�REWDLQHG�
IURP� WKH� 5HVHDUFK� DQG� (WKLFV� &RPPLWWHH� RI �
'HOWD� 6WDWH� 8QLYHUVLW\� 7HDFKLQJ� +RVSLWDO��
2JKDUD��,QIRUPHG�FRQVHQW�ZDV�REWDLQHG�IURP�
DOO� WKH� SDUWLFLSDQWV� EHIRUH� GDWD� FROOHFWLRQ�� $OO�
LQIRUPDWLRQ� ZDV� WUHDWHG� FRQÀGHQWLDOO\� DQG�
SDUWLFLSDQWV�FRXOG�ZLWKGUDZ�DW�DQ\�SRLQW�ZLWKRXW�
SUHMXGLFH�WR�WKHLU�IXWXUH�FDUH��

5(68/76
7ZR�KXQGUHG� DQG� IRUW\�WKUHH�SDUWLFLSDQWV�ZHUH�
UHFUXLWHG� LQ� WKH� VWXG\� RI � ZKLFK� HLJKW� ZHUH�
H[FOXGHG�IRU�LQFRPSOHWH�GDWD��OHDYLQJ�D�WRWDO�RI �
����SDUWLFLSDQWV��JLYLQJ�D�UHVSRQVH�UDWH�RI ��������

7KH� VRFLRGHPRJUDSKLF� FKDUDFWHULVWLFV� RI � WKH�
SDUWLFLSDQWV�DV�VKRZQ�LQ�7DEOH����7KH�PHDQ�DJH�RI �
SDUWLFLSDQWV�ZDV��������������ZLWK�PDQ\���������
RI �WKH�SDUWLFLSDQWV�ZLWKLQ�WKH�PLGGOH�DJH�JURXS�
RI ����WR����\HDUV�ROG��7KHUH�ZHUH�PRUH�IHPDOHV�
�������� WKDQ� PDOHV� ��������� PDMRULW\� RI � WKH�
SDUWLFLSDQWV�ZHUH�PDUULHG���������DQG�RYHU�KDOI �
��������KDG�WHUWLDU\�OHYHO�RI �HGXFDWLRQ��

$IULFDQ�-RXUQDO�RI �7URSLFDO�0HGLFLQH�DQG�%LRPHGLFDO�5HVHDUFK��9RO����1R����'HFHPEHU�����

%ORRG�SUHVVXUH�DQG�DVVRFLDWHG�ULVN�IDFWRUV�RI �K\SHUWHQVLRQ�LQ�SDWLHQWV�DWWHQGLQJ�D�)DPLO\�0HGLFLQH�&OLQLF�����



7DEOH����6RFLR�GHPRJUDSKLF�FKDUDFWHULVWLFV�RI �UHVSRQGHQWV�
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/HVV�WKDQ�KDOI ���������KDG�QRUPDO�EORRG�SUHVVXUH�DQG�DERXW�D�WKLUG�����������KDG�SUH�K\SHUWHQVLYH�
EORRG�SUHVVXUH��:KLOH�WKRVH�ZKR�KDG�K\SHUWHQVLRQ�ZHUH��VWDJH���K\SHUWHQVLRQ������������DQG�VWDJH���
K\SHUWHQVLRQ������������7KH�RYHUDOO�SUHYDOHQFH�RI �K\SHUWHQVLRQ�LQ�WKH�VWXG\�SRSXODWLRQ�ZDV������������
�7DEOH���

7DEOH����%ORRG�SUHVVXUH�SDWWHUQ�RI �SDUWLFLSDQWV�
9DULDEOH � )UHTXHQF\� 3HUFHQW�

%ORRG�SUHVVXUH�JUDGH�

1RUPDO� ��� �����

3UH�K\SHUWHQVLRQ� ��� �����

6WDJH���K\SHUWHQVLRQ� ��� �����

6WDJH���K\SHUWHQVLRQ� ��� �����

2YHUDOO�SUHYDOHQFH�RI�
K\SHUWHQVLRQ�

+\SHUWHQVLYH� ��� �����

1RQ�K\SHUWHQVLYH� ���� �����

7KH�DVVRFLDWLRQ�EHWZHHQ�VRFLRGHPRJUDSKLF�FKDUDFWHULVWLFV�DQG�WKH�SUHYDOHQFH�RI �K\SHUWHQVLRQ�VKRZHG�
WKDW�K\SHUWHQVLRQ�RFFXUUHG�PRUH�LQ�PDOHV�����������WKDQ�IHPDOHV������������ZKLFK�ZDV�QRW�VWDWLVWLFDOO\�
VLJQLÀFDQW�� /LNHZLVH�� WKH� SUHYDOHQFH� RI � K\SHUWHQVLRQ� GHFUHDVHG� ZLWK� WKH� SRVVHVVLRQ� RI � D� KLJKHU�
HGXFDWLRQDO� OHYHO� HYHQ� WKRXJK� LW� ZDV� QRW� VWDWLVWLFDOO\� VLJQLÀFDQW�� +RZHYHU�� WKH� SUHYDOHQFH� RI �
K\SHUWHQVLRQ�LQFUHDVHG�ZLWK�LQFUHDVLQJ�DJH��DV�LW�ZDV�PRUH�SUHYDOHQW�LQ�WKH�HOGHUO\�����������DQG�ZDV�
VWDWLVWLFDOO\�VLJQLÀFDQW��$OVR��K\SHUWHQVLRQ�RFFXUUHG�PRUH�LQ�SDUWLFLSDQWV�ZKR�ZHUH�VHSDUDWHG����������
DQG�ZLGRZHG����������WKDQ�WKRVH�ZKR�ZHUH�PDUULHG�DQG�WKLV�ZDV�VWDWLVWLFDOO\�VLJQLÀFDQW���7DEOH���
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+\SHUWHQVLYH 1RQ�K\SHUWHQVLYH
*HQGHU

�

0DOH

�

��

�

������

�

��

�

������

�

;�

�

 

�

�����

�

)HPDOH

�

��

�

������

�

���

�

������

�

S

�

 

�

�����

�

$JH

�

�LQ

�

\HDUV�

�

<RXQJ

�

DGXOW

�

���

�

²

�

���

�

�

�

�����

�

��

�

�������

�

;�

�

 

�

������

�

$GXOW

�
���

�
²

�
��

�
\HDUV�

�
��

�
������

�
��

�
������

�
S

�
 

�
������

�

0LGGOH
�

DJH
�

���
�

²
�
���
�

��
�
������

�
��

�
������

�

2OG
�

DJH
�

��
�

���
�

��
�
������

�
��

�
������

�

(GXFDWLRQ
�

1RQH
�

�
�
������

�
�
�
������

�
;�

�
 

�
�����

�

3ULPDU\� ��� ������� �� ������� � S � ������ �

6HFRQGDU\� ��� ������� �� ������� �

7HUWLDU\� ��� ������� �� ������� �

0DULWDO� VWDWXV�

6LQJOH� �� ������� �� ������� � )LVKHU·V �H[DFW �WHVW

0DUULHG� ��� ������� ��� ������� � S � ������� �
:LGRZHG

�
�
�
������

�
�
�
������

�
6HSDUDWHG

�
�
�
������

�
�
�
������

�
'LYRUFHG

�
�
�
������

�
�
�
������

�
5HVLGHQFH

�8UEDQ

�
��

�
������

�
��

�
������

�
;�

�
 

�
�����

�6HPL�XUEDQ

�

��

�

������

�

��

�

������

�

S

�

 

�

�����

�5XUDO � ������ �� ������

7DEOH����6RFLR�GHPRJUDSKLF�IDFWRUV�DVVRFLDWHG�ZLWK�SUHYDOHQFH�RI �K\SHUWHQVLRQ

$IULFDQ�-RXUQDO�RI �7URSLFDO�0HGLFLQH�DQG�%LRPHGLFDO�5HVHDUFK��9RO����1R����'HFHPEHU�����

%ORRG�SUHVVXUH�DQG�DVVRFLDWHG�ULVN�IDFWRUV�RI �K\SHUWHQVLRQ�LQ�SDWLHQWV�DWWHQGLQJ�D�)DPLO\�0HGLFLQH�&OLQLF��� ��



$OVR��WKH�DVVRFLDWLRQ�EHWZHHQ�ULVN�IDFWRUV�RI �K\SHUWHQVLRQ�DQG�WKH�SUHYDOHQFH�RI �K\SHUWHQVLRQ�UHYHDOHG�
WKDW�WKH�SUHYDOHQFH�RI �K\SHUWHQVLRQ�LQFUHDVHG�ZLWK�LQFUHDVH�LQ�WKH�ERG\�PDVV�LQGH[�RI �SDUWLFLSDQWV��0RUH�
SDUWLFLSDQWV�ZKR�ZHUH�REHVH�����������KDG�K\SHUWHQVLRQ�FRPSDUHG�ZLWK�WKRVH�ZKR�KDG�QRUPDO�ERG\�
PDVV� LQGH[� DQG� WKLV� ZDV� VWDWLVWLFDOO\� VLJQLÀFDQW�� 6LPLODUO\�� WKH� SUHVHQFH� RI � D� IDPLO\� KLVWRU\� RI �
K\SHUWHQVLRQ�ZDV�VLJQLÀFDQWO\�DVVRFLDWHG�ZLWK�LQFUHDVH�LQ�WKH�SUHYDOHQFH�RI �K\SHUWHQVLRQ��+RZHYHU��
WKRVH�ZKR�KDG�PRGHUDWH�DQG�KLJK�SK\VLFDO�LQDFWLYLW\�OHYHOV�KDG�D�KLJKHU�SUHYDOHQFH�RI �K\SHUWHQVLRQ�
FRPSDUHG�ZLWK�WKRVH�ZLWK�ORZ�OHYHO�RI �SK\VLFDO�LQDFWLYLW\��DOWKRXJK�WKLV�ZDV�QRW�VWDWLVWLFDOO\�VLJQLÀFDQW��
$OVR��K\SHUWHQVLRQ�RFFXUUHG�PRUH�LQ�WKRVH�ZKR�GLG�QRW�FRQVXPH�DOFRKRO�����������WKDQ�WKRVH�ZKR�GLG�
�����������EXW�ZDV�QRW�VWDWLVWLFDOO\�VLJQLÀFDQW���7DEOH���

7DEOH����5LVN�IDFWRUV�DVVRFLDWLRQ�ZLWK�SUHYDOHQFH�RI �K\SHUWHQVLRQ

9DULDEOH +\SHUWHQVLRQ VWDWXV 7HVW VWDWLVWLFV
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)DPLO\ � KLVWRU\ � RI �
K\SHUWHQVLRQ �

<HV � �������� � �������� � ;� � ������ �

1R� �������� � ��������� � 3 ������ �

$IULFDQ�-RXUQDO�RI �7URSLFDO�0HGLFLQH�DQG�%LRPHGLFDO�5HVHDUFK��9RO����1R����'HFHPEHU�����

%ORRG�SUHVVXUH�DQG�DVVRFLDWHG�ULVN�IDFWRUV�RI �K\SHUWHQVLRQ�LQ�SDWLHQWV�DWWHQGLQJ�D�)DPLO\�0HGLFLQH�&OLQLF�����



',6&866,21
7KH�RYHUDOO�SUHYDOHQFH�RI �K\SHUWHQVLRQ�LQ�WKLV�
VWXG\� ZDV� ����� 7KLV� ZDV� VLPLODU� WR� ÀQGLQJV�
UHSRUWHG�LQ�D�SUHYLRXV�VWXG\�LQ�$NZD�,ERP�VWDWH��

� � � � �6RXWK�6RXWK�� 1LJHULD� DQG� (WKLRSLD� �
+RZHYHU��LW�ZDV�ORZHU�WKDQ�����UHSRUWHG�LQ�D�
SRSXODWLRQ� EDVHG� VWXG\� LQ� 2\R� VWDWH�� 6RXWK�

�����:HVW��1LJHULD�DQG�������LQ�.HQ\D�� �:KLOH�D�
KLJKHU�SUHYDOHQFH�ZDV�UHSRUWHG�LQ�(QXJX�VWDWH��
6RXWK�(DVW��1LJHULD���������DQG�,QGLD����������
� � � � � ,Q� UHFHQW� \HDUV� � WKH� SUHYDOHQFH� RI �

�K\SHUWHQVLRQ�LQ�1LJHULD�KDYH�EHHQ�RQ�WKH�ULVH� �
5HSRUW�IURP�D�V\VWHPDWLF�UHYLHZ�FRQGXFWHG�LQ�
1LJHULD�VKRZHG�DQ�LQFUHDVH�IURP������LQ������

��WR� ������ LQ� ����� � 7KH� SUREDEOH� IDFWRUV�
UHVSRQVLEOH� IRU� WKLV� ULVH� LQFOXGH� DGRSWLRQ� RI �
XQKHDOWK\�OLIHVW\OH�KDELWV��LQFUHDVH�LQ�WKH�DJHLQJ�
SRSXODWLRQ�� XUEDQL]DWLRQ� OHDGLQJ� WR� FKDQJH� LQ�
WKH�NLQG�RI �MREV�SHRSOH�HQJDJH�LQ�DQG�WKH�W\SH�RI �
WUDQVSRUW�V\VWHP�XWLOL]HG�UHVXOWLQJ�LQ�VHGHQWDU\�

�������OLYLQJ� $OVR�� WKH� ODFN�RI �HIIHFWLYH�SUHYHQWLYH�
VWUDWHJLHV� WDUJHWHG� DW� K\SHUWHQVLRQ� FDQ� EH� D�

�FRQWULEXWRU\�IDFWRU� �

,W� LV�ZRUWK\� WR�QRWH� WKDW� DERXW� D� WKLUG�RI � WKH�
SDUWLFLSDQWV� KDG� SUHK\SHUWHQVLRQ� EORRG�
SUHVVXUH�� 7KLV� ÀQGLQJ� IDOOV� ZLWKLQ� WKH� UDQJH�
UHSRUWHG� E\� D� V\VWHPDWLF� UHYLHZ� RQ� WKH�
SUHYDOHQFH� RI � SUHK\SHUWHQVLRQ� LQ� $IULFD� RI �

��EHWZHHQ� ������ WR� ������ � $OVR�� 5DLPL� DQG�
2GXVDQ�LQ�2JXQ�VWDWH��1LJHULD�UHSRUWHG�VLPLODU�

��ÀQGLQJ� �$� ORZHU� SUHYDOHQFH�ZDV� UHSRUWHG� E\�
6KDUPD� HW� DO� LQ� 6RXWK� $IULFD� ZKLOH� D� KLJKHU�

����SUHYDOHQFH�ZDV�IRXQG�E\�2ODFN�HW�DO�LQ�.HQ\D�� �
7KH�KLJK�UDWH�RI �SUHK\SHUWHQVLRQ�LQ�WKLV�VWXG\�LV�
ZRUULVRPH��$OWKRXJK��SUHK\SHUWHQVLRQ�GRHV�QRW�

��QHFHVVDULO\�SURJUHVV�WR�K\SHUWHQVLRQ� �3UHYLRXV�
VWXGLHV� KDYH� UHSRUWHG� WKDW� LWV� SUHVHQFH� FDQ�
LQFUHDVH� WKH� ULVN� RI � GHYHORSLQJ� K\SHUWHQVLRQ��
FDUGLRYDVFXODU� FRPSOLFDWLRQV� DQG� GDPDJH� WR�
WDUJHW� RUJDQV� E\� ���� LQ� WKH� DEVHQFH� RI �

��PRGLÀFDWLRQ�RI �OLIHVW\OH�KDELWV� �+HQFH�WKH�QHHG�
WR� HQOLJKWHQ� WKH� SXEOLF� RQ� WKH� QHHG� WR� DGRSW�

KHDOWK\�OLIHVW\OH�EHKDYLRXUV�WR�UHGXFH�WKH�ULVN�RI �
K\SHUWHQVLRQ��

)XUWKHUPRUH�� WKH� SUHYDOHQFH� RI � K\SHUWHQVLRQ�
LQFUHDVHG� ZLWK� LQFUHDVLQJ� DJH�� DV� LW� ZDV� PRUH�
SUHYDOHQW� LQ� WKH� HOGHUO\� DQG� ZDV� VWDWLVWLFDOO\�
VLJQLÀFDQW��7KLV�ZDV�LQ�FRQJUXHQW�ZLWK�SUHYLRXV�

���������VWXGLHV�LQ�1LJHULD�DQG�JOREDOO\�� $JH�KDYH�EHHQ�
LGHQWLÀHG�DV�RQH�RI �WKH�QRQ�PRGLÀDEOH�ULVN�IDFWRU�
WKD W � KDYH � D � SRV L W LYH � D V VRF L D W LRQ � Z L WK�

��K\SHUWHQVLRQ� � 7KLV� RFFXU� GXH� WR� LQFUHDVH� LQ�
V\VWROLF�EORRG�SUHVVXUH�IROORZLQJ�LQFUHDVH�LQ�DJH��
UHVXOWLQJ�IURP�GHFUHDVH�LQ�WKH�HODVWLFLW\�RI �DUWHULHV�

����DQG�DUWHULROHV� �7KH�FXUUHQW� WUHQG�H[SHULHQFHG�
JOREDOO\�LQ�SRSXODWLRQ�VWUXFWXUH�ZKLFK�KDV�OHG�WR�D�
JURZLQJ�LQFUHDVH�LQ�WKH�DJHLQJ�SRSXODWLRQ��ZLWK�
1LJHULD� QRW� OHIW� RXW�� DV� WKH� SRSXODWLRQ� RI � WKH�
HOGHUO\�LV�H[SHFWHG�WR�ULVH�IURP���PLOOLRQ�LQ������WR�

��������PLOOLRQ�E\������ �7KH�LPSOLFDWLRQ�RI �WKLV�LV�
DQ�LQFUHDVH�LQ�WKH�RFFXUUHQFH�RI �FKURQLF�GLVHDVHV�
LQFOXGLQJ�K\SHUWHQVLRQ� �DVVRFLDWHG�ZLWK�DJHLQJ��
WKXV�WKHUH�LV�QHHG�WR�GHYHORS�KHDOWK�SROLFLHV�DQG�

��VWUDWHJLHV� WKDW�ZLOO� SURPRWH�KHDOWK\� DJHLQJ� � ,Q�
DGGLWLRQ�� K\SHUWHQVLRQ� RFFXUUHG� PRUH� LQ�
SDUWLFLSDQWV� ZKR� ZHUH� VHSDUDWHG�� GLYRUFHG� DQG�
ZLGRZHG�WKDQ�WKRVH�ZKR�ZHUH�PDUULHG�DQG�VLQJOH�
DQG�WKLV�ZDV�VWDWLVWLFDOO\�VLJQLÀFDQW��7KLV�ÀQGLQJ�
ZDV�FRQVLVWHQW�ZLWK�D�VWXG\�FRQGXFWHG�LQ�6DXGL�

��$UDELD� � $OVR�� D� SRSXODWLRQ� EDVHG� VWXG\�
FRQGXFWHG�LQ�.HQ\D�QRWHG�WKDW�SDUWLFLSDQWV�ZKR�
ZHUH� ZLGRZHG� KDG� D� ���� JUHDWHU� ULVN� RI �
GHYHORSLQJ�K\SHUWHQVLRQ�FRPSDUHG�WR�WKRVH�ZKR�

��ZHUH� PDUULHG� � ,Q� FRQWUDVW�� D� QDWLRQDO� VXUYH\�
FDUULHG�RXW�LQ�1LJHULD��5(0$+�VWXG\��IRXQG�RXW�
WKDW�WKRVH�ZKR�ZHUH�PDUULHG�DQG�ZLGRZHG�KDG�DQ�

�LQFUHDVHG� ULVN� RI � KDYLQJ� K\SHUWHQVLRQ� � ,W� KDV�
EHHQ� GLVFRYHUHG� WKDW� PDUULDJH� SURPRWHV� WKH�
XSWDNH� RI � KHDOWK\� OLIHVW\OH� SUDFWLFHV� DQG� EHWWHU�
PRRG� ZKLFK� FRQIHU� YDULRXV� SRVLWLYH� KHDOWK�

�����EHQHÀWV� RQ� DQ� LQGLYLGXDO� � :KHUHDV�� GLYRUFH�
ZKLFK� LV� UHJDUGHG� DV� WKH� PRVW� VWUHVVIXO� OLIH�
H[SHULHQFH� LV� DVVRFLDWHG� ZLWK� LQFUHDVHG� ULVN� RI �

��HDUO\�PRUWDOLW\� �7KLV�FRXOG�EH�GXH�WR�WKH�ORVV�RI �
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WKLV� SURWHFWLYH� EHQHÀWV� RI � PDUULDJH� WRJHWKHU�
ZLWK�WKH�VWUHVV�RI �VHSDUDWLRQ�ZKLFK�FDQ�UHVXOW�LQ�
DEHUUDWLRQ�IURP�KHDOWK\�OLIHVW\OH�EHKDYLRXUV�WKDW�
PD\�SUHGLVSRVH�WR�ORQJ�WHUP�FRQVHTXHQFHV�IRU�

��GLVHDVH� SURFHVVHV� � $OVR�� WKRVH� ZKR� DUH�
ZLGRZHG��VHSDUDWHG�RU�GLYRUFHG�KDYH�WR�WDNH�XS�
PRUH� UHVSRQVLELOLW\� WR�FDUWHU� IRU� WKH�QHHGV�RI �
WKHLU�FKLOGUHQ�ZKLFK�PD\�JLYH�ULVH�WR�VWUHVV�WKDW�
PD\�LQFUHDVH�WKH�ULVN�RI �K\SHUWHQVLRQ�

$� VLJQLÀFDQW� DQG� ZHOO� GRFXPHQWHG� QRQ�
PRGLÀDEOH� ULVN� IDFWRU� RI � K\SHUWHQVLRQ� LV� WKH�

����SUHVHQFH�RI �D�IDPLO\�KLVWRU\�RI �K\SHUWHQVLRQ� �
7KH� SUHVHQFH� RI � D � IDPL O\ � K LV WRU \ � RI �
K\SHUWHQVLRQ� ZDV� VLJQLÀFDQWO\� DVVRFLDWHG� ZLWK�
LQFUHDVH� LQ� WKH� SUHYDOHQFH� RI � K\SHUWHQVLRQ� LQ�
WKLV� VWXG\�� 6LPLODU� ÀQGLQJ� ZDV� UHSRUWHG� E\�

����SUHYLRXV� VWXGLHV� � ,Q� FRQWUDVW�� SRSXODWLRQ�
EDVHG�VWXGLHV�FRQGXFWHG�LQ�5LYHUV�VWDWH��1LJHULD�
DQG�LQ�(WKLRSLD�UHSRUWHG�QR�DVVRFLDWLRQ�EHWZHHQ�
IDPLO\� KLVWRU\� RI � K\SHUWHQVLRQ� DQG� WKH�

�����SUHYDOHQFH�RI �K\SHUWHQVLRQ� �$�KLJKHU�ULVN�RI �
K\SHUWHQVLRQ�KDYH�EHHQ�GHVFULEHG�LQ�RIIVSULQJ�
RI � ÀUVW�� DQG� VHFRQG�GHJUHH� SDUHQWV� ZLWK�
K\SHUWHQVLRQ� FRPSDUHG� WR� WKH� JHQHUDO�

�SRSXODWLRQ� � $OVR�� WKH� GHYHORSPHQW� RI �
K\SHUWHQVLRQ� EHIRUH� WKH� DJH� RI � ��\HDUV� �HDUO\�
RQVHW��LQ�SDUHQWV�DQG�JUDQGSDUHQWV�LV�D�JUHDWHU�
SUHGLFWRU� RI � WKH� ULVN� RI � K\SHUWHQVLRQ� LQ� WKHLU�

�RIIVSULQJ� � ,Q� GHÀDQFH� RI � WKH� HVWDEOLVKHG� UROH�
SOD\HG� E\� JHQHWLF� SUHGLVSRVLWLRQ� LQ� WKH�
GHYHORSPHQW� RI � K\SHUWHQVLRQ�� LW� KDV� EHHQ�
GRFXPHQWHG�WKDW�WKH�XSWDNH�RI �KHDOWK\�OLIHVW\OH�

�SUDFWLFH�FDQ�UHGXFH�WKLV�ULVN�

$OVR�� LQFUHDVH� LQ� WKH� ERG\� PDVV� LQGH[� RI �
SDUWLFLSDQWV�ZDV�DVVRFLDWHG�ZLWK�LQFUHDVH�LQ�WKH�
SUHYDOHQFH�RI �K\SHUWHQVLRQ��DV�PRUH�RI � WKRVH�
ZKR�ZHUH�REHVH�KDG�K\SHUWHQVLRQ�FRPSDUHG�WR�
WKRVH� ZKR� KDG� QRUPDO� ERG\� PDVV� LQGH[�� $�
FRKRUW� VWXG\� FDUULHG� RXW� LQ� 7KDLODQG� UHYHDOHG�
WKDW�DQ�LQFUHDVLQJO\�KLJKHU�ERG\�PDVV�LQGH[�ZDV�
SRVLWLYHO\�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�LQFLGHQFH�

��RI � K\SHUWHQVLRQ� RYHU� D� ��\HDU� SHULRG� � 6HYHUDO�
SUHYLRXV�VWXGLHV�LQ�1LJHULD�DQG�JOREDOO\�UHSRUWHG�
WKDW�RYHUZHLJKW�DQG�REHVLW\�ZHUH�DVVRFLDWHG�ZLWK�

�����������������LQFUHDVHG� ULVN� RI � K\SHUWHQVLRQ� � 7KH�
:RUOG�+HDOWK�$VVRFLDWLRQ� �:+2�� UHSRUWV� WKDW�
WKH� SUHYDOHQFH� RI � REHVLW\� JOREDOO\� LV� RQ� WKH�

��LQFUHDVH� �,W�GHVFULEHV�WKH�VLWXDWLRQ�DV�DODUPLQJ�DV�
GLVHDVHV� DVVRFLDWHG� ZLWK� REHVLW\� DUH� VRDULQJ�
HVSHFLDOO\� FDUGLRYDVFXODU� GLVHDVHV� ZKLFK� LV�

��FXUUHQWO\�WKH�OHDGLQJ�FDXVH�RI �PRUWDOLW\�JOREDOO\� �
'LHWDU\� KDELWV� DQG� SDWWHUQ� RI � SK\VLFDO� DFWLYLW\�
SOD\�DQ�LPSRUWDQW�UROH�LQ�REHVLW\��'HVSLWH�WKH�ZHOO�
HVWDEOLVKHG� UHODWLRQVKLS� EHWZHHQ� REHVLW\� DQG�
K\SHUWHQVLRQ�� WKH�PHFKDQLVP� E\�ZKLFK� REHVLW\�
FDXVH� K\SHUWHQVLRQ� LV� FRPSOH[� DV� LW� LQYROYHV�
LQWHUDFWLRQV� EHWZHHQ� UHQDO�� PHWDEROLF� DQG�

��QHXURHQGRFULQH� SDWKZD\V� � 7KH� SUREDEOH�
SDWKRJHQHVLV� RI � REHVLW\�UHODWHG� K\SHUWHQVLRQ�
LQFOXGH� RYHU� DFWLYDWLRQ� RI � WKH� V\PSDWKHWLF�
QHUYRXV� V\VWHP�� DOWHUDWLRQ� RI � DGLSRVH�GHULYHG�
F\WRNLQHV�� LQVXOLQ� UHVLVWDQFH�� VWUXFWXUDO� DQG�
IXQFWLRQDO�UHQDO�FKDQJHV�DQG�WKH�VWLPXODWLRQ�RI �

�����UHQLQ�DQJLRWHQVLQ�DOGRVWHURQH�V\VWHP� �:HLJKW�
UHGXFWLRQ� KDYH� EHHQ� LGHQWLÀHG� DV� WKH� SULPDU\�
PHDVXUH�WR�DGGUHVV�REHVLW\�UHODWHG�K\SHUWHQVLRQ��
DV�LW�UHYHUVHV�WKH�SDWKRSK\VLRORJLFDO�PHFKDQLVP�

��WKDW�OHDG�WR�K\SHUWHQVLRQ� �7KLV�FDQ�EH�DFKLHYHG�
WKURXJK�OLIHVW\OH�FKDQJHV�VXFK�DV�KHDOWK\�GLHWDU\�

��KDELW�DQG�LQFUHDVHG�SK\VLFDO�DFWLYLW\�

&21&/86,21
,Q� WKH� VWXG\�� DERXW� D� WKLUG� RI � WKH� VWXG\�
SDU W L F LSDQWV � KDG � SUHK\SHU WHQV LRQ � DQG�
K\SHUWHQVLRQ� UHVSHFWLYHO\�� ,QFUHDVLQJ� DJH�� EHLQJ�
VHSDUDWHG�� REHVLW\� DQG� D� SRVLWLYH� IDPLO\� KLVWRU\�
ZHUH� DVVRFLDWHG� ZLWK� LQFUHDVHG� ULVN� RI �
K\SHUWHQVLRQ�� 7KHUH� LV� QHHG� WR� SURYLGH� KHDOWK�
HGXFDWLRQ� DQG� KHDOWK� SURPRWLRQ� DFWLYLWLHV� WKDW�
DGGUHVV� DZDUHQHVV� RI � WKH� ULVN� IDFWRUV� RI �
K\SHUWHQVLRQ�DQG�WR�HQFRXUDJH�WKH�DGRSWLRQ�RI �
KHDOWK\�OLIHVW\OH�KDELWV�WDUJHWHG�DW�FRQWUROOLQJ�WKH�
ULVN� IDFWRUV� RI � K\SHUWHQVLRQ� DQG� KHQFH�
K\SHUWHQVLRQ��7KLV�LV�QHFHVVDU\�EHFDXVH�DGRSWLRQ�
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RI �KHDOWK\�OLIHVW\OH�SUDFWLFHV�KDV�EHHQ�IRXQG�WR�
FRQWULEXWH�WR�WKH�UHGXFWLRQ�RI �EORRG�SUHVVXUH��
$OVR�� FRQWUROOLQJ� WKHVH� ULVN� IDFWRUV� FDQ�
FRXQWHUSRLVH� WR� VRPH� H[WHQW� WKH� JHQHWLF�
SUHGLVSRVLWLRQ� IRU� K\SHUWHQVLRQ� DQG� WKH�
GHYHORSPHQW�RI �LWV�HQVXLQJ�VHTXHODH�

$&.12:/('*0(17�� $XWKRUV� VLQFHUHO\�
DSSUHFLDWH� DOO� WKH� SDWLHQWV� WKDW� SDUWLFLSDWHG� LQ�
WKLV�VWXG\�DQG�WKH�VWDII �RI �WKH�)DPLO\�PHGLFLQH�
FOLQLF��'(/687+��2JKDUD��1LJHULD�

)81',1*��$XWKRUV�IXQGHG�WKH�UHVHDUFK��

5()(5(1&(6
��� &KXNZX�&(��(EXHKL�2$��$MXOXFKXNZX�-1��

2 O D V K R U H � $+ � � $ Q W K U R S RP H W U L F ��
VRFLRGHPRJUDSKLF� DQG� ELRFKHPLFDO� ULVN�
IDFWRUV� RI � K\SHUWHQVLRQ� LQ�/DJRV��1LJHULD��
$OH[HQGULD�-RXUQDO�RI �0HGLFLQH��������������
� � � � � � � G R L ��
�����������������������������

��� 6KDUPD�3��%HULD�+��*XSWD�3��0DQRNDUDQ�6��
5HGG\�0��3UHYDOHQFH�RI �K\SHUWHQVLRQ�DQG�LWV�
DVVRFLDWHG�ULVN�IDFWRUV��-��3KDUP��6FL��	�5HV��
�����������������������

��� -DPHV� 0�� +\SHUWHQVLRQ�� 5LVN� IDFWRUV��
SUHYHQWLRQ� DQG� PDQDJHPHQW�� -� +\SHUWHQV�
�/RV�$QJHO������������������������

��� $\RJX� 51�� (]HK� 0*�� 2NDIRU� $0��
3UHYDOHQFH� DQG� SUHGLFWRUV� RI � GLIIHUHQW�
SDWWHUQV�RI �K\SHUWHQVLRQ�DPRQJ�DGXOWV�DJHG�
������ \HDUV� LQ� UXUDO� FRPPXQLWLHV� RI �
6RXWKHDVW�1LJHULD��$�FURVV�VHFWLRQDO� VWXG\��
$UFKLYHV� RI � 3XEOLF� +HDOWK�� ������ �������
����

��� 6KDUPD� -��0DEKLGD�6��0\HUV�%��$SDODWD�7��
1LFRO�(��%HQMHGGRX�0�HW�DO��3UHYDOHQFH�RI �
K\SHUWHQVLRQ�DQG�LWV�DVVRFLDWHG�ULVN�IDFWRUV�
LQ�D�UXUDO�EODFN�SRSXODWLRQ�RI �0WKDWKD�WRZQ��
6RXWK� $IULFD�� ,QW�� -�� (QYLURQ�� 5HV�� 3XEOLF�
+HDOWK����������������������

��� $GHNH�$6��&KRUL�%6��1HXSDQH�'��6KDUPDQ�

-(��2GLOL�$1��6RFLRGHPRJUDSKLF�DQG�OLIHVW\OH�
IDFWRUV� DVVRFLDWHG� ZLWK� K\SHUWHQVLRQ� LQ�
1LJHULD��UHVXOWV�IURP�D�FRXQWU\�ZLGH�VXUYH\��
-RXUQDO�RI �+XPDQ�+\SHUWHQVLRQ�������������
��� +KWSV���GRL�RUJ���������V����������
�������

��� $MD\L�,2��6R\DQQZR�0$��$VLQREL�$2��$IRODEL�
1%��$\HGH�$,��%DPJER\H�($��%ORRG�SUHVVXUH�
SDWWHUQ�DQG�K\SHUWHQVLRQ�UHODWHG�ULVN�IDFWRUV�
LQ�DQ�XUEDQ�FRPPXQLW\�LQ�6RXWKZHVW�1LJHULD��
WKH� 0RNROD� K\SHUWHQVLRQ� LQLWLDWLYH� SURMHFW��
,EDGDQ��1LJHULD��-��3XEOLF�+HDOWK�(SLGHPLRO��
����������������

��� $EGXOVDODP�6��2OXJEHQJD�%HOOR�$��2ODUHZDMX�
2�� $EGXV�6DODP� ,�� 6RFLRGHPRJUDSKLF�
FRUUHODWHV� RI � PRGLÀDEOH� ULVN� IDFWRUV� IRU�
K\SHUWHQVLRQ�LQ�D�UXUDO�ORFDO�JRYHUQPHQW�DUHD�
R I � 2\R � V W D W H � 6RX WK � :HV W � 1 LJ H U L D ��
,QWHUQDWLRQDO�-RXUQDO�RI �+\SHUWHQVLRQ��������
KWWS���G[�GRL�RUJ���������������������

��� ,EHNZH� 58�� 0RGLÀDEOH� ULVN� IDFWRUV� RI �
K\SHUWHQVLRQ� DQG� VRFLRGHPRJUDSKLF� SURÀOH�
LQ� 2JKDUD�� 'HOWD� VWDWH�� SUHYDOHQFH� DQG�
FRUUHODWHV��$QQ�0HG�+HDOWK�6FL�5HV�����������
������

����0DPGRXK�+��$OQDNKL�:��+XVVDLQ�+��,EUDKLP�
*��+XVVHLQ�$��0DKPRXG�,�HW�DO��3UHYDOHQFH�
DQG� DVVRFLDWHG� ULVN� IDFWRUV� RI � K\SHUWHQVLRQ�
DQG� SUHK\SHUWHQVLRQ� DPRQJ� WKH� DGXOW�
SRSXODWLRQ�� ÀQGLQJV� IURP� WKH� 'XEDL�
KRXVHKROG�VXUYH\��������%0&�&DUGLRYDVFXODU�
'LVRUGHUV������������������

����/HXQJ�$��%XVKQLN�7��+HQQHVVH\�'��0F$OLVWHU�
)��0DQXHO�'��5LVN�IDFWRUV�IRU�K\SHUWHQVLRQ�LQ�
&DQDGD��+HDOWK�5HSRUWV��������������������

����$EGXOVDODP�6��2OXJEHQJD�%HOOR�$��2ODUHZDMX�
2�� $EGXV�VDODP� ,�� 6RFLRGHPRJUDSKLF�
FRUUHODWHV� RI � PRGLÀDEOH� ULVN� IDFWRUV� IRU�
K\SHUWHQVLRQ�LQ�D�UXUDO�ORFDO�JRYHUQPHQW�DUHD�
R I � 2\R � V W D W H � 6RX WK � :HV W � 1 LJ H U L D ��
,QWHUQDWLRQDO�-RXUQDO�RI �+\SHUWHQVLRQ��������
KWWSV���G[�GRL�RUJ��������������������

����$UDR\H�02��6XEMHFW�VHOHFWLRQ��,Q��3DUDNR\L�%��

$IULFDQ�-RXUQDO�RI �7URSLFDO�0HGLFLQH�DQG�%LRPHGLFDO�5HVHDUFK��9RO����1R����'HFHPEHU�����

%ORRG�SUHVVXUH�DQG�DVVRFLDWHG�ULVN�IDFWRUV�RI �K\SHUWHQVLRQ�LQ�SDWLHQWV�DWWHQGLQJ�D�)DPLO\�0HGLFLQH�&OLQLF��� ��

http://dx.doi.org/10.1155/2014/842028
https://dx.doi.org/10.1155/2014/842028


HGLWRU��5HVHDUFK�PHWKRGRORJ\�ZLWK�VWDWLVWLFV�
QGIRU�KHDOWK�DQG�VRFLDO�VFLHQFHV��� �(G��,ORULQ��

1DWKDGH[�SXEOLVKHUV���������������
����/XJR�0DWD� $5�� 8ULFK�/DQGHWD� $6��

$QGUDGHV�3HUH]� $/�� /HRQ�'XJDUWH� 0-��
0DUFDQR�$FHYHGR�/$��*XLOOHQ�0+��)DFWRUV�
DVVRFLDWHG�ZLWK�WKH�OHYHO�RI �NQRZOHGJH�DERXW�
K\SHUWHQVLRQ� LQ� SULPDU\� FDUH� SDWLHQWV��
0HGLFLQD� 8QLYHUVLWDULD�� ������ �������� ����
�����

����2FKHL�2��$LJEH�),��8WDNH�2(��2ODPLGH�2��
2OXRQ\H� +&�� 2QLNH� &� HW� DO�� 6\VWHPLF�
K\SHUWHQVLRQ� DPRQJ� DGXOWV� LQ� D� SHULXUEDQ�
FRPPXQLW\�LQ�'HOWD�VWDWH�1LJHULD��:HVWHUQ�
-RXUQDO�RI �0HGLFDO�DQG�%LRPHGLFDO�6FLHQFHV��
� � � � � � � � � � � � � � � � � � � � � � G R L ��
��������]HQRGR��������

����'HQGXS�7��7VKHULQJ�3��'RUML�7��5LVN�IDFWRUV�
DVVRFLDWHG� ZLWK� K\SHUWHQVLRQ� LQ� %KXWDQ��
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-RXUQDO� RI � +HDOWK� 5HVHDUFK�� ������ �������
��������

����&KREDQLDQ� $9�� %DNULV� */�� %ODFN� +5��
&XVKPDQ�:&��*UHHQ�/$��,]]R�-/�HW�DO��7KH�
VHYHQWK� UHSRUW� RI � WKH� MRLQW� QDWLRQDO�
FRPPLWWHH� RQ� SUHYHQWLRQ�� GHWHFWLRQ��
HYDOXDWLRQ� DQG� WUHDWPHQW� RI � KLJK� EORRG�
SUHVVXUH�� WKH� -1&� �� UHSRUW�� -DPD�� ������
�����������������

����1RDK� 63�� (WXNXPDQD� ($�� 8GRQZD� 1��
0RUJDQ� 80�� 3UHYDOHQFH� RI � K\SHUWHQVLRQ�
DPRQJ� SDWLHQWV� DWWHQGLQJ� WKH� JHQHUDO�
RXWSDWLHQW� FOLQLFV� RI � D� WHUWLDU\� KRVSLWDO� LQ�
8\R�� 6RXWK� 6RXWK� 1LJHULD�� ,ERP� 0HGLFDO�
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����$VHPX� 00�� <DOHZ� $:�� .DEHWD� 1'��
0HNRQQHQ�'��3UHYDOHQFH�DQG�ULVN�IDFWRUV�RI �
K\SHUWHQVLRQ� DPRQJ� DGXOWV�� D� FRPPXQLW\�
EDVHG� VWXG\� LQ� $GGLV� $EDED�� (WKLRSLD��
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DQG� DVVRFLDWHG� ULVN� IDFWRUV� RI � K\SHUWHQVLRQ�
DQG� SUH�K\SHUWHQVLRQ� DPRQJ� WKH� DGXOW�
SRSXODWLRQ�� )LQGLQJV� IURP� WKH� 'XEDL�
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DQDO\VLV� RI � FXUUHQW� HYLGHQFH�� -� &OLQ�
+\SHUWHQV��������������������
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����2ODFN� %�� :DEZLUH�0DQJHQ� )�� 6PHHWK� /��
0RQWJRPHU\�-��.LZDQXND�1��5LVN�IDFWRUV�RI �
K\SHUWHQVLRQ�DPRQJ�DGXOWV�DJHG�������\HDUV�
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