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QRQ-FRQWDFW�FKLOG�VH[XDO�DEXVH�DQG�SRRUHU�KHDOWK-
UHODWHG�TXDOLW\�RI�OLIH�DQG�PHQWDO�KHDOWK���7KLV�UHSRUW�
DQDO\]HV�DQQXDO�VH[XDO�YLROHQFH�LQ�1HZ�0H[LFR�IURP�
�����WKURXJK������DQG�DVVHVVHV�LI�UHFHQW�H[SHULHQFH�RI�
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6\VWHP��10�%5)66��LV�SDUW�RI�DQ�RQJRLQJ��QDWLRQZLGH�
VXUYHLOODQFH�V\VWHP�WKDW�URXWLQHO\�FROOHFWV�GDWD�RQ�WKH�
SUHYDOHQFH�RI�D�YDULHW\�RI�KHDOWK�FRQGLWLRQV�DQG�EHKDY�
LRUV�WKDW�DIIHFW�KHDOWK���7KH�VXUYHLOODQFH�V\VWHP�XVHV�D�
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]DWLRQ��7KLV�UHSRUW�XVHG�DOO�DYDLODEOH�GDWD�IRU�DQDO\VLV�
WR�PD[LPL]H�WKH�VDPSOH�VL]H��7KH�TXHVWLRQV�LQ�WKH�
%5)66�VH[XDO�YLROHQFH�PRGXOH�ZHUH�EDVHG�RQ�D��
PHDVXUH�GHYHORSHG�E\�.RVV��*LG\F]��DQG�:LVQLHZVNL�

DQG�WHVWHG�IRU�UHOLDELOLW\�����7KRXJK�OLIHWLPH�H[SHULHQFH�
RI�VH[XDO�DVVDXOW�LV�DVNHG�DV�SDUW�RI�WKH�VH[XDO�YLROHQFH�
PRGXOH��H[SHULHQFH�RI�SDVW�\HDU�VH[XDO�DVVDXOW�ZDV�XWL�
OL]HG�IRU�DQDO\VLV�WR�UHGXFH�WKH�LQIOXHQFH�RI�SRVVLEOH�
PHGLDWRUV��1RQ-FRQWDFW�VH[XDO�YLROHQFH�LV�RQO\�DVNHG�
DERXW�ZLWKLQ�WKH�SDVW�\HDU��WKHUHIRUH��H[DPLQLQJ�SDVW�
\HDU�VH[XDO�DVVDXOW�DOVR�DOORZV�IRU�PRUH�DFFXUDWH�FRP�
SDULVRQV�WR�WKH�RXWFRPH�YDULDEOHV� 
 
7KLV�UHSRUW�DOVR�H[DPLQHG�FXUUHQW�GHSUHVVLRQ�XVLQJ�D�
YDULDEOH�FDOFXODWHG�IURP�D�VHULHV�RI���TXHVWLRQV�DVNHG�
RQ�WKH�10�%5)66�IURP�WKH�3DWLHQW�+HDOWK�4XHVWLRQ�
QDLUH��D�YDOLGDWHG�WRRO�XVHG�IRU�GLDJQRVLQJ�GHSUHVVLRQ�
DQG�DVVHVVLQJ�LWV�VHYHULW\� 
 
8WLOL]LQJ�ORJLVWLF�UHJUHVVLRQ��GDWD�IURP�WKH�%5)66�
ZHUH�DQDO\]HG�WR�DVVHVV�WKH�DVVRFLDWLRQ�EHWZHHQ�UHFHQW�
VH[XDO�DVVDXOW�DQG�����PHQWDO�KHDOWK�RXWFRPHV��FXUUHQW�
GHSUHVVLRQ��VXLFLGDO�LGHDWLRQ��DQG�VXLFLGH�DWWHPSWV������
JHQHUDO�KHDOWK�RXWFRPHV��DQ\�GD\V�RI�SRRU�SK\VLFDO�
PHQWDO�KHDOWK�WKDW�LQWHUUXSWHG�QRUPDO�DFWLYLW\�DQG�IDLU�
SRRU�SHUFHLYHG�KHDOWK�VWDWXV���DQG����KHDOWK�ULVN�EHKDY�
LRUV��FXUUHQW�VPRNHU�VWDWXV�DQG�KHDY\�DOFRKRO�FRQ�
VXPSWLRQ���6H[XDO�DVVDXOW�ZDV�GHILQHG�DV�HLWKHU�H[SHUL�
HQFLQJ�FRPSOHWHG�RU�DWWHPSWHG�QRQ-FRQVHQVXDO�VH[�LQ�
WKH�SDVW����PRQWKV�RU�QRQ-FRQWDFW�VH[XDO�YLROHQFH�LQ�
WKH�SDVW����PRQWKV���1RQ-FRQWDFW�VH[XDO�YLROHQFH�LQ�
FOXGHG�XQZDQWHG�IODVKLQJ��SHHSLQJ��VH[XDO�KDUDVVPHQW��
RU�EHLQJ�PDGH�WR�ORRN�DW�VH[XDO�SKRWRV�RU�PRYLHV���
(DFK�RXWFRPH�YDULDEOH�ZDV�PRGHOHG�VHSDUDWHO\�ZLWK�
QRQ-FRQWDFW�VH[XDO�YLROHQFH�DQG�VH[XDO�DVVDXOW�DV�VHSD�
UDWH�SUHGLFWRUV�� 
 
%DVHG�RQ�SUHYLRXV�UHVHDUFK��GHPRJUDSKLF�FKDUDFWHULV�
WLFV�XVHG�WR�FRQWURO�IRU�SRWHQWLDO�FRQIRXQGHUV�IRU�OR�
JLVWLF�UHJUHVVLRQ�LQFOXGHG�JHQGHU��UDFH��DJH��HGXFDWLRQ�
OHYHO��HPSOR\PHQW�VWDWXV��PDULWDO�VWDWXV��DQG�DQQXDO�
KRXVHKROG�LQFRPH�����7KHUHIRUH��WKHVH�YDULDEOHV�ZHUH�
DOVR�LQFOXGHG�LQ�WKH�FXUUHQW�DQDO\VHV�WR�FRQWURO�IRU�FRQ�
IRXQGLQJ��DORQJ�ZLWK�KDYLQJ�D�GLVDELOLW\��GXH�WR�LWV�FRU�
UHODWLRQ�WR�ERWK�VH[XDO�YLROHQFH�YLFWLPL]DWLRQ�DQG�WKH�
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KHDOWK�ULVN�IDFWRUV�H[DPLQHG�����$�QHZ�YDULDEOH�ZDV�
FUHDWHG�WR�FRQWURO�IRU�JHQGHU��$Q�LQGLYLGXDO¶V�JHQGHU�
ZDV�FDWHJRUL]HG�DV�FLV-PDQ�RU�FLV-ZRPDQ��PHDQLQJ�WKH�
PDQ�RU�ZRPDQ¶V�JHQGHU�LGHQWLILFDWLRQ��,'��PDWFKHV�
WKHLU�VH[�DVVLJQHG�DW�ELUWK���DV�ZHOO�DV�WUDQVJHQGHU�
JHQGHU�QRQ-FRQIRUPLQJ�LQGLYLGXDO��PHDQLQJ�WKH�LQGL�
YLGXDO¶V�JHQGHU�LGHQWLILFDWLRQ�GRHV�QRW�DOLJQ�ZLWK�WKHLU�
VH[�DVVLJQHG�DW�ELUWK���5HVSRQGHQWV�ZKRVH�UHSRUWHG�
ELUWK�VH[�DQG�JHQGHU�,'�ZHUH�GLVFRUGDQW��RU�ZKRVH�
JHQGHU�,'�ZDV�UHSRUWHG�DV�WUDQVJHQGHU�RU�JHQGHU�QRQ-
FRQIRUPLQJ�ZHUH�FDWHJRUL]HG�DV�WUDQVJHQGHU�JHQGHU�
QRQ-FRQIRUPLQJ��$OO�RWKHUV�ZHUH�FDWHJRUL]HG�DV�FLV-
PDQ�RU�FLV-ZRPDQ�EDVHG�RQ�WKHLU�JHQGHU�,'�� 
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6$6�YHUVLRQ������6$6�,QVWLWXWH�,QF���&DU\��1&���6XU�
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PLVVLQJ�UHVSRQVH�ZHUH�H[FOXGHG�IURP�WKLV�DQDO\VLV�� 
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������7KH�GDWD�IURP�WKHVH�\HDUV�VKRZHG�WKDW������RI�
WKH�VWDWHZLGH�SRSXODWLRQ�H[SHULHQFHG�DWWHPSWHG�RU�
FRPSOHWHG�QRQ-FRQVHQVXDO�VH[�ZLWKLQ�WKH�SDVW����
PRQWKV��DQG������RI�WKH�VWDWHZLGH�SRSXODWLRQ�H[SHUL�
HQFHG�QRQ-FRQWDFW�VH[XDO�YLROHQFH���1R�VWDWLVWLFDOO\�
VLJQLILFDQW�GLIIHUHQFH�ZDV�IRXQG�IRU�HLWKHU�RI�WKH�SUH�
GLFWRU�YDULDEOHV�DPRQJ�WKH�\HDUV�VWXGLHG��)RU�WKH�YDULD�
EOH�DVVHVVLQJ�SDVW�\HDU�KLVWRU\�RI�DWWHPSWHG�RU�FRP�
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UHVSRQVHV�ZHUH�PLVVLQJ�IRU�WKH�YDULDEOH�DVVHVVLQJ�QRQ-
FRQWDFW�VH[XDO�YLROHQFH��GDWD�QRW�VKRZQ��� 
 
$PRQJ�WKRVH�ZKR�UHSRUWHG�H[SHULHQFLQJ�VH[XDO�DVVDXOW�
ZLWKLQ�WKH�SDVW����PRQWKV������DOVR�UHSRUWHG�FXUUHQW�
GHSUHVVLRQ�GXULQJ�WKH�VDPH�\HDUV������-�����������
KDG�WKRXJKWV�RI�VXLFLGH�������KDG�PDGH�D�VXLFLGH�DW�
WHPSW��������KDG�H[SHULHQFHG�DW�OHDVW�RQH�GD\�RI�SRRU�
KHDOWK�WKDW�LQWHUUXSWHG�QRUPDO�DFWLYLW\�LQ�WKH�SDVW����
GD\V��������SHUFHLYHG�WKHLU�KHDOWK�DV�IDLU�RU�SRRU��
������ZHUH�FXUUHQW�VPRNHUV��DQG������UHSRUWHG�KHDY\�

DOFRKRO�XVH�LQ�WKH�SDVW�PRQWK��,Q�FRPSDULVRQ��DPRQJ�
WKH�JHQHUDO�SRSXODWLRQ�IURP������WKURXJK������������
KDG�FXUUHQW�GHSUHVVLRQ�������KDG�WKRXJKWV�RI�VXLFLGH�
LQ�WKH�SDVW����PRQWKV�������KDG�PDGH�D�VXLFLGH�DW�
WHPSW�LQ�WKH�SDVW�\HDU��������KDG�H[SHULHQFHG�DW�OHDVW�
RQH�GD\�RI�SRRU�KHDOWK�WKDW�LQWHUUXSWHG�QRUPDO�DFWLYLW\�
LQ�WKH�SDVW����GD\V��������SHUFHLYHG�WKHLU�KHDOWK�DV�IDLU�
RU�SRRU��������ZHUH�FXUUHQW�VPRNHUV��DQG������UHSRUW�
HG�KHDY\�DOFRKRO�XVH�LQ�WKH�SDVW�PRQWK��GDWD�QRW�
VKRZQ���7KHVH�GLIIHUHQFHV�LQ�SUHYDOHQFH�ZHUH�VWDWLVWL�
FDOO\�VLJQLILFDQW��S����������5DWHV�RI�KHDY\�DOFRKRO�
FRQVXPSWLRQ�ZHUH�FRPSDUDEOH�IRU�WKRVH�ZKR�KDG�H[SH�
ULHQFHG�UHFHQW�VH[XDO�DVVDXOW�FRPSDUHG�WR�WKRVH�ZKR�
KDG�QRW��6HYHULW\�RI�GHSUHVVLRQ�LQFUHDVHG�ZLWK�H[SHUL�
HQFH�RI�UHFHQW�VH[XDO�YLROHQFH��VHH�)LJXUH���� 
1RQ-FRQWDFW�VH[XDO�YLROHQFH�KDG�D�VWDWLVWLFDOO\�VLJQLIL�
FDQW�DVVRFLDWLRQ�ZLWK�HDFK�RI�WKH�VWXGLHG�KHDOWK�RXW�
FRPHV�RU�ULVN�IDFWRUV�EHIRUH�DGMXVWPHQW�>FUXGH�RGGV�
UDWLR��25�@��H[FHSW�IRU�IDLU�RU�SRRU�SHUFHLYHG�KHDOWK�
DQG�KHDY\�DOFRKRO�FRQVXPSWLRQ��DV�VKRZQ�LQ�7DEOH���� 

$IWHU�DGMXVWLQJ�IRU�FRQWURO�YDULDEOHV��QRQ-FRQWDFW�VH[X�
DO�YLROHQFH�UHPDLQHG�D�VWDWLVWLFDOO\�VLJQLILFDQW�SUHGLFWRU�
IRU�WKRXJKWV�RI�VXLFLGH�LQ�WKH�SDVW����PRQWKV��DGMXVWHG�
25 ������DQG�DQ\�GD\V�RI�SRRU�SK\VLFDO�RU�PHQWDO�
KHDOWK�WKDW�LQWHUUXSWHG�QRUPDO�DFWLYLW\��DGMXVWHG�
25 ������5HSRUWHG�H[SHULHQFH�RI�UHFHQW�VH[XDO�DVVDXOW�
DORQH�DV�D�YDULDEOH�ZDV�VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�
HDFK�RI�WKH�KHDOWK�RXWFRPHV�RU�ULVN�IDFWRUV�H[FHSW�IRU�
KHDY\�DOFRKRO�FRQVXPSWLRQ��$IWHU�DGMXVWLQJ�IRU�FRQWURO�
YDULDEOHV��H[SHULHQFH�RI�UHFHQW�VH[XDO�DVVDXOW�UHPDLQHG�
D�VWDWLVWLFDOO\�VLJQLILFDQW�SUHGLFWRU�IRU�FXUUHQW�GHSUHV�
VLRQ��WKRXJKWV�RI�VXLFLGH��DQ\�GD\V�RI�SRRU�SK\VLFDO�
PHQWDO�KHDOWK�WKDW�LQWHUUXSWHG�QRUPDO�DFWLYLW\��DQG�FXU�
UHQW�VPRNHU�VWDWXV� 
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6H[XDO�DVVDXOW�UDSH�LV�FRQVLVWHQWO\�RQH�RI�WKH�PRVW�XQ�
GHUUHSRUWHG�YLROHQW�FULPHV��ZLWK�RQO\�������RI�VXUYL�
YRUV�IURP������UHSRUWLQJ�WKHLU�DVVDXOW�WR�ODZ�HQIRUFH�
PHQW����7KHUHIRUH��UDQGRP-VDPSOH�VHOI-UHSRUW�VXUYH\V�
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DUH�WKH�EHVW�PHWKRG�IRU�HVWLPDWLQJ�WKH�PRVW�UHDOLVWLF�
UDWHV�RI�YLFWLPL]DWLRQ����)XUWKHUPRUH��WKLV�UHSRUW�H[DP�
LQHG�QRQ-FRQWDFW�VH[XDO�YLROHQFH��ZKLFK�LV�LQIUHTXHQWO\�
GHVFULEHG�LQ�VFLHQWLILF�OLWHUDWXUH��� 
&RQVLVWHQW�ZLWK�SULRU�UHVHDUFK��VH[XDO�DVVDXOWV�ZLWKLQ�
WKH�SDVW�\HDU�ZHUH�VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�FXUUHQW�
GHSUHVVLRQ��WKRXJKWV�RI�VXLFLGH��H[SHULHQFLQJ�DQ\�GD\V�
RI�SRRU�KHDOWK�LQ�WKH�SDVW�PRQWK��DQG�EHLQJ�D�FXUUHQW�
VPRNHU�����7KLV�VWXG\�GLG�QRW�ILQG�VLJQLILFDQW�DVVRFLD�
WLRQV�EHWZHHQ�UHFHQW�VH[XDO�DVVDXOW�DQG�VXLFLGH�DW�
WHPSWV��IDLU�RU�SRRU�SHUFHLYHG�KHDOWK�VWDWXV��RU�KHDY\�
DOFRKRO�FRQVXPSWLRQ��3UHYLRXV�UHVHDUFK�KDV�IRFXVHG�RQ�
OLIHWLPH�H[SHULHQFH�RI�VH[XDO�DVVDXOW�DQG�KDV�IRXQG�VLJ�
QLILFDQW�DVVRFLDWLRQV�EHWZHHQ�OLIHWLPH�H[SHULHQFH�RI�
VH[XDO�DVVDXOW�DQG�WKHVH�KHDOWK�ULVN�IDFWRUV�����7KH�GLI�
IHUHQFH�LQ�ILQGLQJV�EHWZHHQ�WKH�FXUUHQW�UHSRUW�DQG�SULRU�
UHVHDUFK�FRXOG�EH�FDXVHG�E\�D�GHOD\�LQ�HIIHFWV�RI�VH[XDO�
DVVDXOW�� 
 
+LVWRULFDO�GDWD�RQ�VH[XDO�YLROHQFH�YLFWLPL]DWLRQ�ZDV�
JDWKHUHG�LQ�������KRZHYHU��WKLV�GDWD�FDQQRW�EH�FRP�
SDUHG�WR�FXUUHQW�\HDUV�GXH�WR�GLIIHUHQFHV�LQ�ZHLJKWLQJ��
2EVHUYHG�WUHQGV�PD\�FKDQJH�RYHU�WLPH�RU�ZLWK�WKH�FRO�
OHFWLRQ�RI�DGGLWLRQDO�UHVSRQVHV��HPSKDVL]LQJ�WKH�LP�
SRUWDQFH�RI�FRQWLQXLQJ�WR�JDWKHU�VXUYHLOODQFH�GDWD�LQ�
IXWXUH�\HDUV� 
 
7KLV�UHSRUW�IRXQG�VWDWLVWLFDOO\�VLJQLILFDQW�DVVRFLDWLRQV�
EHWZHHQ�H[SHULHQFH�RI�QRQ-FRQWDFW�VH[XDO�YLROHQFH�
ZLWKLQ�WKH�SDVW�\HDU�DQG�����WKRXJKWV�RI�VXLFLGH�LQ�WKH�
SDVW�\HDU�DQG����H[SHULHQFLQJ�SRRU�PHQWDO�RU�SK\VLFDO�
KHDOWK�WKDW�LQWHUUXSWHG�QRUPDO�DFWLYLW\��1R�RWKHU�UH�
VHDUFK�H[DPLQLQJ�DVVRFLDWLRQV�RI�QRQ-FRQWDFW�VH[XDO�
YLROHQFH�ZLWK�RWKHU�PHQWDO�RU�SK\VLFDO�KHDOWK�PHDVXUHV�
DPRQJ�DGXOWV�ZDV�LGHQWLILHG��&RQVHTXHQWO\��WKLV�XQGHU�
OLQHV�WKH�LPSRUWDQFH�RI�FRQWLQXLQJ�WR�VWXG\�QRQ-FRQWDFW�
VH[XDO�YLROHQFH�WR�XQGHUVWDQG�LWV�UHODWLRQVKLS�WR�KHDOWK�
ULVN�IDFWRUV�DQG�LGHQWLI\�SRSXODWLRQ-ZLGH�GLVSDULWLHV�
DPRQJ�W\SHV�RI�YLFWLPL]DWLRQ� 
 
7KLV�UHSRUW�KDV�VHYHUDO�OLPLWDWLRQV��%HFDXVH�WKH�UHSRUW�
XVHV�FURVV-VHFWLRQDO�GDWD��LW�FDQ�RQO\�H[DPLQH�DVVRFLD�
WLRQV�DQG�FDQQRW�HVWDEOLVK�FDXVDWLRQ��1RQ-UHVSRQVH�EL�
DV�PD\�EH�SUHVHQW�GXH�WR�WKH�YROXPH�RI�PLVVLQJ�UH�
VSRQVHV�WR�WKH�VH[XDO�YLROHQFH�YLFWLPL]DWLRQ�TXHVWLRQV��
$GGLWLRQDOO\��WKH�UHSRUW�RQO\�H[DPLQHV�DVVRFLDWLRQV�RI�
VH[XDO�YLROHQFH�WKDW�RFFXUUHG�LQ�WKH����PRQWKV�SUHFHG�
LQJ�WKH�VXUYH\�WR�RWKHU�KHDOWK�ULVN�IDFWRUV�DQG�RXW�
FRPHV��,QFOXGLQJ�OLIHWLPH�H[SHULHQFH�RI�VH[XDO�DVVDXOW�
PLJKW�\LHOG�VLJQLILFDQW�DVVRFLDWLRQV�WR�GRZQVWUHDP�
KHDOWK�EHKDYLRUV�RU�RXWFRPHV�VXFK�DV�SHUFHLYHG�KHDOWK�
VWDWXV�� 
 
*LYHQ�WKH�DVVRFLDWLRQV�REVHUYHG�EHWZHHQ�ERWK�UHFHQW�
VH[XDO�YLROHQFH�DQG�RWKHU�DGYHUVH�KHDOWK�IDFWRUV��SUL�

PDU\�SUHYHQWLRQ�HIIRUWV�VKRXOG�EURDGO\�DLP�WR�SUHYHQW�
SHUSHWUDWLRQ�RI�DOO�IRUPV�RI�VH[XDO�YLROHQFH��7KH�1HZ�
0H[LFR�'HSDUWPHQW�RI�+HDOWK�IXQGV�HIIRUWV�WR�SUHYHQW�
VH[XDO�YLROHQFH�E\�SURPRWLQJ�KHDOWK\�UHODWLRQVKLSV�DQG�
SRVLWLYH�ZD\V�IRU�E\VWDQGHUV�WR�LQWHUYHQH��ZRUNLQJ�
ZLWK�EXVLQHVVHV�DQG�RUJDQL]DWLRQV�WR�FUHDWH�SURWHFWLYH�
HQYLURQPHQWV�WKURXJK�SROLF\�UHYLHZ��DQG�HIIRUWV�WR�HQ�
JDJH�DQG�HPSRZHU�FRPPXQLWLHV�LQ�WKHLU�RZQ�SUHYHQ�
WLRQ�LQLWLDWLYHV��0RYLQJ�IRUZDUG��VWDWHZLGH�OHJLVODWLRQ�
IRU�HGXFDWLRQ�RQ�DIILUPDWLYH�FRQVHQW�SURYLGHG�LQ�
VFKRROV�LV�QHHGHG�WR�FKDQJH�VRFLDO�QRUPV�DQG�SUHYHQW�
LQFLGHQWV�RI�VH[XDO�YLROHQFH��$GGLWLRQDOO\��DJHQFLHV�
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