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%ORRG�SUHVVXUH�GLVRUGHUV�KDG�EHHQ�IRXQG�WR�LQIOXHQFH�
WKH� OLIH� H[SHFWDQF\�� ZLWK� XSVXUJH� LQ� SUHGLFWDELOLW\� IRU�
KLJK� PRUWDOLW\� UDWH�� QRZDGD\V�� ,Q� %ORRG� 3UHVVXUH�
'LVRUGHU�� WKH� IRUFH� H[HUWHG� RQ� ZDOOV� RI� WKH� EORRG�
YHVVHOV�LV�SHUVLVWHQWO\�KLJK��ORZ��RU�LQWHUPLWWHQW��7KHUH�
LV� WZR� W\SHV� RI� FRPPRQ� %ORRG� 3UHVVXUH� 'LVRUGHU�
QDPHO\�� D�� +\SHUWHQVLRQ� �+LJK� %ORRG� 3UHVVXUH�� WKDW�
KDSSHQV�ZKHQ� IRUFH�RI�EORRG�ZLWKLQ� WKH�DUWHULHV�SXWV�
WRR�PXFK�PHFKDQLFDO�VWUHVV�RQ� WKH�DUWHU\�ZDOOV��7KLV�
FDXVHV�WKH�KHDUW�WR�ZRUN�KDUGHU��E��+\SRWHQVLRQ��/RZ�
%ORRG� 3UHVVXUH�� EORRG� IORZ� GHFUHDVHV� DQG� SXW� OHVV�
IRUFH� RQ� DUWHULHV��� ,Q� 3DNLVWDQ�� WKHUH� LV� D� KLJK�
SUHYDOHQFH� UDWH� RI� %ORRG� 3UHVVXUH� 'LVRUGHUV��
LQGLFDWLQJ�������K\SHUWHQVLRQ��DQG�����K\SRWHQVLRQ�
LQ� SRSXODWLRQ��� 7KH� FKURQLF� LOOQHVVHV� VXFK� DV�
K\SHUWHQVLRQ��DQG� K\SRWHQVLRQ��GHWULPHQWDOO\� DIIHFWHG�
WKH�TXDOLW\�RI�OLIH�LQ�SDWLHQWV� 
(PSLULFDO� HYLGHQFHV� KDYH� DOVR� VXJJHVWHG� WKDW� EORRG�
SUHVVXUH� IRXQG� WR� EH� E\� SHUFHLYHG� VWUHVV�� DQG�
QHJDWLYH�HPRWLRQDO�VWDWH�VXFK�DV�DJJUHVVLRQ���6WUHVV�
LV� DQ� H[WHUQDO� VWLPXOXV�� VWUHVV� DV� D� UHVSRQVH�� VWUHVV�
DV� DQ� LQGLYLGXDO�HQYLURQPHQWDO� WUDQVDFWLRQ���
$JJUHVVLRQ LV� RYHUW� RU� FRYHUW�� RIWHQ� KDUPIXO�� VRFLDO�

LQWHUDFWLRQ� ZLWK� WKH� LQWHQWLRQ� RI� LQIOLFWLQJ� GDPDJH� RU�
RWKHU�XQSOHDVDQWQHVV�XSRQ�DQRWKHU� LQGLYLGXDO�� ,W�PD\�
RFFXU� HLWKHU� UHDFWLYHO\� RU� ZLWKRXW� SURYRFDWLRQ����
+RZHYHU�� LI� WKHVH� HPRWLRQV� �VWUHVV� DQG� DJJUHVVLRQ��
DUH� QRW� FRSHG� SURSHUO\�� WKH\� PLJKW� KDYH� GHWULPHQWDO�
LPSDFW� RQ� KHDOWK� RI� LQGLYLGXDOV�� MHRSDUGL]LQJ� WKHLU�
TXDOLW\�RI�OLIH�� 
&RSLQJ�UHIHUUHG�WR�SHUVRQ¶V�HQGHDYRXUV�WR�DFFRPSOLVK�
JRDOV� E\� DGMXVWLQJ� WR� WKH� HQYLURQPHQWDO� GHPDQGV��
7KHUH� DUH� WZR� W\SHV� RI� FRSLQJ� QDPHO\� D�� 3UREOHP-
IRFXVHG�FRSLQJ��LQ�WKLV��D�SHUVRQ�WULHV�WR�GHDO�RU�DGMXVW�
WKH� SUREOHP� WKDW� PDGH� D� SHUVRQ� WR� IDFH� VWUHVVIXO�
FRQGLWLRQ�� ,W� UHODWHG� WR� UHFRJQL]LQJ� WKH� SUREOHP��
VHHNLQJ� IRU� D� SURPLVLQJ� VROXWLRQ�� HYDOXDWLQJ� WKH�
SRVLWLYH�DQG�QHJDWLYH�RXWFRPH�RI�WKRVH�VROXWLRQV�DQG�
ODVWO\� VHOHFWLQJ� D� SRVVLEOH� VROXWLRQ�� E�� (PRWLRQ-
IRFXVHG� FRSLQJ�� LQ� WKLV�� D� SHUVRQ� WULHV� WR� DOWHU� WKH�
QHJDWLYH� DIIHFWLRQ�� UHODWHG� ZLWK� VWUHVV�� 7KHVH� PLJKW�
LQYROYH�LJQRULQJ��UHGXFLQJ�RU�GHWDFK�RZQ�VHOI�IURP�WKH�
SUREOHP��� 4XDOLW\� RI� OLIH� GHILQHG� DV� UHSUHVHQWLQJ�
LQGLYLGXDO¶V� VDWLVIDFWLRQ� LQ� DOO� EURDG� DUHDV� RI� OLIH�
HQFRPSDVVLQJ� SK\VLFDO�� SV\FKRORJLFDO�� VRFLDO�
DVSHFW��� 
7KH� UDWLRQDOH� RI� WKH� VWXG\� LV� WR� GLVFRYHU� WKH�PLVVLQJ�
OLQN� DPRQJ� LQWUDSV\FKLF� YDULDEOHV� VXFK� DV� SHUFHLYHG�
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VWUHVV��DJJUHVVLRQ�DQG���FRSLQJ�VWUDWHJLHV�ZLWK�TXDOLW\�
RI� OLIH� LQ� SDWLHQWV� ZLWK� EORRG� SUHVVXUH� GLVRUGHUV� WR�
GHYLVH�LPSOLFDWLRQV�LQ�KHDOWK�VHWWLQJ�IRU� LPSURYLVLQJ�RI�
OLIH�H[FHOOHQFH� LQ� WKHVH�SDWLHQWV��7KH�REMHFWLYH�RI� WKH�
FXUUHQW�VWXG\�ZDV�QRW�RQO\� WR�H[SORUH�WKH�UHODWLRQVKLS�
RI�HPRWLRQDO�VWUHVV��DJJUHVVLRQ��FRSLQJ�VWUDWHJLHV�ZLWK�
TXDOLW\� RI� OLIH� LQ� SDWLHQWV� ZLWK� HLWKHU� K\SHUWHQVLRQ� RU�
K\SRWHQVLRQ�� 5DWKHU� LW� DOVR� DLPHG� WR� LQYHVWLJDWH� WKH�
SUHGLFWDELOLW\� YDULDQFH� RI� WKH� IRUPHU� LQWUDSV\FKLF�
YDULDEOHV�RQ�TXDOLW\�RI�OLIH�LQ�WKHVH�SDWLHQWV�� 

0(7+2'2/2*< 

&URVV� 6HFWLRQDO� &RUUHODWLRQDO� 5HVHDUFK�'HVLJQ� XVHG�
GXULQJ� 'HFHPEHU� ����� WR� -XO\� ������ H[SORUHG� WKH�
SUHGLFWLQJ�HIIHFWV�RI�SHUFHLYHG�VWUHVV��DJJUHVVLRQ�DQG�
FRSLQJ� VWUDWHJLHV� ZLWK� TXDOLW\� RI� OLIH� LQ� SDWLHQWV� ZLWK�
EORRG�SUHVVXUH�GLVRUGHUV��7KH�VL]H�RI�WKH�VDPSOH�ZDV�
���� �0DJH � ������ \HDUV�� 6' � ������� VHOHFWHG� E\�
SXUSRVLYH� VDPSOLQJ� WHFKQLTXH� GXH� WR� QRQ-DYDLODELOLW\�
RI� VDPSOLQJ� IUDPH� RI� SDWLHQWV� ZLWK� EORRG� SUHVVXUH�
GLVRUGHU�YLVLWLQJ�YDULRXV�KRVSLWDOV� IRU� WKHLU�FKHFN-XSV��
7KH� LQFOXVLYH� FULWHULD� RI� UHVHDUFK� ZHUH� WKH� SDWLHQWV�
GLDJQRVHG�ZLWK�KLJK�DQG�ORZ�EORRG�SUHVVXUH��HLWKHU�DV�
SULPDU\� RU� VHFRQGDU\� GLVHDVH�� 7KH� H[FOXVLRQ� FULWHULD�
IRFXVHG� RQ� SDWLHQWV� QRW� KDYLQJ� GLDJQRVLV� ZLWK� EORRG�
SUHVVXUH� SUREOHPV� DQG� ZHUH� HLWKHU� XQZLOOLQJ� RU� QRQ-
FRUSRUDWLYH� WR� SDUWLFLSDWH� LQ� WKH� VWXG\�� ,QIRUPHG�
FRQVHQW� IRUP� LV� VLJQHG� E\� WKH� SDWLHQWV� EHIRUH� WKH�
UHVHDUFK�WR�DVVXUH�WKDW�WKHLU�SDUWLFLSDWLRQ�LV�YROXQWDULO\�
DQG� FRQILGHQWLDO�� 'HPRJUDSKLF� VKHHW� FROOHFWHG�
LQIRUPDWLRQ� RI� PDMRU� YDULDEOHV� VXFK� DV� DJH�� JHQGHU��
IDPLO\� V\VWHP�� PRQWKO\� LQFRPH�� UHVLGHQWLDO� DUHD��
HGXFDWLRQ�� DQG� PDULWDO� VWDWXV�� DQG� W\SH� RI� LOOQHVV� WR�
QDPH�IHZ�� 
8UGX�YHUVLRQ���RI�366�LV�XVHG�WR�DVVHVV�WKH�GHJUHH�WR�
ZKLFK� SHRSOH� SHUFHLYH� WKHLU� OLYHV� DV� VWUHVVIXO�� ,W�
FRPSULVHG� RI� IRXU� LWHPV�� 8UGX� YHUVLRQ��� RI� %3$4�
FRQWDLQHG� ��� VWDWHPHQWV� DORQJ� D� �-SRLQW� FRQWLQXXP�
IURP� H[WUHPHO\� XQFKDUDFWHULVWLF� RI� PH� WR� H[WUHPHO\�
FKDUDFWHULVWLF� RI� PH�� &66��� LQ� 8UGX� LV� D� VHOI-UHSRUW�
PHDVXUH�� FRQVLVWV� RI� ��� LWHPV�� DQG� KDYH� WZR�
VXEVFDOHV� QDPHO\� 3UREOHP� IRFXVHG� FRSLQJ� DQG�
(PRWLRQ� IRFXVHG� FRSLQJ�� � 7KH� SUREOHP� IRFXVHG�
FRSLQJ� LQYROYHG� UDWLRQDO� VWHSV� DFTXLUHG� E\� WKH�
LQGLYLGXDO� WR� GHDO� ZLWK� LV� SUREOHPDWLF� VLWXDWLRQ��
(PRWLRQDO� IRFXVHG� FRSLQJ� LQWULFDWH� LQGLYLGXDO¶V�
UHODWLRQDO� DVSHFWV� ZLWK� *RG� DQG� RWKHU� SHRSOH�� 8UGX�
YHUVLRQ���RI�:RUOG�+HDOWK�2UJDQL]DWLRQ�4XDOLW\�RI�/LIH��
%ULHI� �:+242/-%5()�� DVVHVVHV� WKH� LQGLYLGXDO
V�
SHUFHSWLRQV� LQ� WKH� FRQWH[W� RI� WKHLU� FXOWXUH� DQG� YDOXH�
V\VWHPV�� DQG� WKHLU� SHUVRQDO� JRDOV�� VWDQGDUGV� DQG�
FRQFHUQV��,W�FRPSULVHV�RI����LWHPV��ZKLFK�PHDVXUH�WKH�
IROORZLQJ� EURDG� GRPDLQV�� SK\VLFDO� KHDOWK��
SV\FKRORJLFDO� KHDOWK�� VRFLDO� UHODWLRQVKLSV�� DQG�
HQYLURQPHQW�� 
7KH�SHUPLVVLRQ�ZDV�WDNHQ�IRU�FRQGXFWLQJ�WKH�UHVHDUFK�
IURP� &RQYHQHU� �+HDG� RI� 'HSDUWPHQW� RI� 3V\FKRORJ\��
RI� 5HVHDUFK� &RPPLWWHH�� 8QLYHUVLW\� RI� *XMUDW�� +DIL]�

+D\DW�&DPSXV��7KH�IRUPDO�SHUPLVVLRQ�ZDV�WDNHQ�IURP�
WKH� KRVSLWDOV� QDPHO\� $]L]� %KDWWL� KRVSLWDO�� *XMUDW��
*XMUDW�KRVSLWDO��$EGXOODK�KRVSLWDO��/DODPXVD��'LIIHUHQW�
VWDQGDUGL]HG�LQVWUXPHQWV�XVHG�IRU�WKH�FROOHFWLRQ�RI�WKH�
GDWD��3HUPLVVLRQ� IRU� WKH� XVH�RI� UHVHDUFK� LQVWUXPHQWV�
ZHUH� WDNHQ� IURP�WKHLU�DXWKRUV�� �$IWHU� WKH�FROOHFWLRQ�RI�
WKH� GDWD�� 6WDWLVWLFDO� 3DFNDJH� RI� VRFLDO� VFLHQFHV�
�6366�� YHUVLRQ� ��� ZDV� XVHG� IRU� WKH� DQDO\VHV� DQG�
FRPSXWDWLRQ� RI� WKH� GDWD�� 6FUHHQLQJ� RI� WKH� GDWD� ZDV�
GRQH�WR�ILQG�RXW�DQ\�PLVVLQJ�YDOXH�LQ�WKH�UHSRUWHG�GDWD�
DQG� QR� PLVVLQJ� YDOXH� ZDV� IRXQG�� 'HVFULSWLYH� DQG�
FRUUHODWLRQDO� VWDWLVWLFV� ZHUH� XVHG� IRU� WKH� DQDO\VLV� RI�
GDWD�� ZKLFK� ZHUH� REWDLQHG� IURP� WKH� VDPSOHG�
SRSXODWLRQ�� � 0XOWLSOH� OLQHDU� UHJUHVVLRQ� DQDO\VLV� ZDV�
FDUULHG�RXW� WR� LQYHVWLJDWH�SUHGLFWLQJ�HIIHFW�RI�SHUFHLYH�
VWUHVV��DJJUHVVLRQ��DQG�FRSLQJ�VWUDWHJLHV�RQ�TXDOLW\�RI�
OLIH�LQ�SDWLHQWV� 

5(68/76 

0RVWO\� IHPDOHV� ������ VXIIHUHG� IURP� EORRG� SUHVVXUH�
GLVRUGHU�DERYH�DJH�RI� ��� \HDUV� ������� OLYLQJ� LQ� UXUDO�
DUHDV� ������ ZLWK� SULPDU\� HGXFDWLRQ� ������� ����
UHVSRQGHQWV� KDYH� PRQWKO\� LQFRPH� OHVV� WKDQ� �������
���� SDWLHQWV� ZHUH� PDUULHG�� OLYLQJ� LQ� MRLQW� IDPLO\�
V\VWHP� ������ DQG� ���� UHVSRQGHQWV� VXIIHUHG� IURP�
EORRG�SUHVVXUH�GLVRUGHUV�DV�SULPDU\� LOOQHVV� �7DEOH� ,���
7KHUH�LV�D�VLJQLILFDQW�QHJDWLYH�FRUUHODWLRQ�RI�366��U �-
������ S������� DQG� %3$4� �U � -������ S������� ZLWK�
:+242/���3UREOHP�IRFXVHG�FRSLQJ�KDV�D�VLJQLILFDQW�
SRVLWLYH� FRUUHODWLRQ�ZLWK�:+242/� �U ������� S� �������
DQG�VLJQLILFDQW�QHJDWLYH�FRUUHODWLRQ� �U �-������S�������
ZLWK�366��(PRWLRQDO�FRSLQJ�VWUDWHJLHV�KDYH�VLJQLILFDQW�
SRVLWLYH� FRUUHODWLRQV� ZLWK� SHUFHLYH� VWUHVV� �U � ������
S�������DQG�DJJUHVVLRQ��U �������S��������7DEOH�,,��� 
0RUHRYHU�� PXOWLSOH� UHJUHVVLRQ� DQDO\VLV� IRU� HPRWLRQDO�
VWDWHV�RI�SHUFHLYHG�VWUHVV�DQG�DJJUHVVLRQ��5� �������)�
���� �����  � ������� S� �� ������ VLJQLILFDQWO\� SUHGLFWHG�
TXDOLW\�RI� OLIH�LQ�SDWLHQWV�ZLWK�K\SHU-�DQG�K\SRWHQVLRQ��
ZLWK� ���� YDULDQFH� H[SODLQHG� LQ� WKH� ODWHU� YDULDEOH�� ,W�
ZDV� IRXQG� WKDW� VWUHVV� �ȕ�  � -����� S ������ DQG�
DJJUHVVLRQ� �ȕ�  � -����� S ������ VLJQLILFDQWO\� SUHGLFWHG�
TXDOLW\� RI� OLIH�ZLWK� LQYHUVH� UHODWLRQVKLS�� ,W� LPSOLHG� WKDW�
WKH� JUHDWHU� WKH� VWDWH� RI� VWUHVV� DQG� DJJUHVVLRQ� LQ�
SDWLHQWV� ZLWK� EORRG� SUHVVXUH� GLVRUGHUV�� WKH� ORZHU�
TXDOLW\�RI�OLIH�LV�H[SHULHQFHG�DQG�YLFH�YHUVD��7DEOH�,,,���
0RUHRYHU�� PXOWLSOH� UHJUHVVLRQ� DQDO\VLV� IRU� FRSLQJ�
VWUDWHJLHV� �5� � ������� )� ���� �����  � ������ S� �� ������
VLJQLILFDQWO\� SUHGLFWHG� TXDOLW\� RI� OLIH� LQ� SDWLHQWV� ZLWK�
K\SHU-�DQG�K\SRWHQVLRQ��ZLWK������YDULDQFH�H[SODLQHG�
LQ�WKH�ODWHU�YDULDEOH��,W�ZDV�IRXQG�WKDW�SUREOHP�IRFXVHG�
FRSLQJ� �ȕ�  � ����� S�������� VLJQLILFDQWO\� SUHGLFWHG�
TXDOLW\�RI� OLIH�ZLWK�SRVLWLYH� UHODWLRQVKLS�� ,W� LPSOLHG� WKDW�
WKH� KLJKHU� XVH� RI� SUREOHP� IRFXVHG� FRSLQJ� VWUDWHJLHV�
\LHOGHG� JRRG� TXDOLW\� RI� OLIH� H[SHULHQFH� LQ� WKHVH�
SDWLHQWV��+RZHYHU��HPRWLRQ�IRFXVHG�FRSLQJ��ȕ� � -�����
S ������� VLJQLILFDQWO\� SUHGLFWHG� TXDOLW\� RI� OLIH� ZLWK�
QHJDWLYH� UHODWLRQVKLS�� 7KHUHIRUH�� OHVV� XVH� RI� HPRWLRQ�
IRFXVHG�FRSLQJ�\LHOGHG�KLJK�TXDOLW\�RI�OLIH�H[SHULHQFHG�
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DPRQJ� SDWLHQWV� ZLWK� EORRG� SUHVVXUH� GLVRUGHUV� 
�7DEOH�,9�� 

7$%/(�,��'(02*5$3+,&�9$5,$%/(6 

',6&866,21 

+\SHUWHQVLRQ�KDV�SURIRXQG�GHOHWHULRXV� LPSDFW�RQ� WKH�
TXDOLW\� RI� OLIH� RI� LQGLYLGXDOV� VXIIHULQJ� IURP� LW����
+RZHYHU�� K\SRWHQVLRQ� FRXOG� DOVR� QRW� EH� LJQRUHG� LQ�
WKLV� UHDOP� EHFDXVH� WKH� FRQGLWLRQ� KDG� EHHQ� IRXQG� WR�
KROG�ULVN\�FRQVHTXHQFHV�LQ�WKH�PRUWDOLW\�UHODWHG�KHDOWK�
SUHGLFWDELOLW\�RXWFRPHV����7KH�ILQGLQJV�RI�RXU�UHVHDUFK�
KDYH� VKRZQ� WKDW� SHUFHLYHG� VWUHVV� DQG� DJJUHVVLRQ�
VLJQLILFDQWO\� FRUUHODWHV� LQ� QHJDWLYH� SURSRUWLRQ� ZLWK�
TXDOLW\�RI�OLIH�LQ�SDWLHQWV�ZLWK�EORRG�SUHVVXUH�GLVRUGHUV�
�7DEOH� ,,��� 7KH�5HJUHVVLRQ�0RGHO� H[SODLQV� WKDW� WKHVH�
YDULDEOHV�DOVR�VLJQLILFDQWO\�SUHGLFWHG�WKH�TXDOLW\�RI� OLIH�

LQ� SDWLHQWV� ZLWK� HLWKHU� K\SRWHQVLRQ� RU� K\SHUWHQVLRQ�
�VHH�7DEOH�,,,���7KHVH�ILQGLQJV�DUH�FRQVLVWHQW�ZLWK�WKH�
VWXGLHV�FRQGXFWHG� LQ�RWKHU�SDUWV�RI�WKH�ZRUOG�VXFK�DV�
,QGLD�� &KLQD� DQG� %DOJDULD�� (PRWLRQDO� DVSHFWV� KDYH�
EHHQ�IRXQG�WR�DIIHFW�WKH�TXDOLW\�RI� OLIH�RI�SDWLHQWV�ZLWK�
K\SHUWHQVLRQ���� 
6WUHVV�LV�DWWULEXWDEOH�IRU�LQFUHDVHG�ULVN�LQ�SDWLHQWV�ZLWK�
K\SHUWHQVLRQ�� (PSLULFDO� GDWD� REWDLQHG� RQ� �������

6DPHHUD�6KDILT��$LVKD�)DURRT��4XUDW-XO-$LQ�0XKDPPDG� 

�� 

9DULDEOH &DWHJRULHV Q���� 

$JH�� 
/HVV�WKDQ��� �������� 

0RUH�WKDQ��� ��������� 

*HQGHU�� 
0DOH �������� 

)HPDOH ��������� 

5HVLGHQFH�� 
8UEDQ �������� 

5XUDO �������� 

(GXFDWLRQ�� 

8QHGXFDWHG �������� 

3ULPDU\-LQWHUPHGLDWH �������� 

*UDGXDWLRQ-GRFWRUDWH �������� 

0RQWKO\� 
LQFRPH�� 

/HVV�WKDQ������� ��������� 

0RUH�WKDQ������� �������� 

0DULWDO�VWDWXV�� 
0DUULHG ��������� 

8QPDUULHG �������� 

)DPLO\�VWDWXV�� 
-RLQW �������� 

1XFOHDU �������� 

SULPDU\�LOOQHVV ��������� 

VHFRQGDU\�LOOQHVV �������� 

1DWXUH�RI�
LOOQHVV�� 

7$%/(�,,��3($5621�352'8&7�020(17�&255(/$7,21�&2()),&,(17�2)�9$5,$%/(6�2)�678'< 

9DULDEOHV 0HDQ���6' Į 366 %3$4 3)& ()& 

:+242/ ����������� ���� -���� -���� ���� -���� 

366 ��������� ���� - ���� -���� ���� 

%3$4 ����������� ����   - -���� ���� 

3)& ���������� ����     - ���� 

()& ���������� ����       - 

  S��������S�������Į �&URQEDFK¶V�$OSKD� 

7$%/(�,,,��08/7,3/(�5(*5(66,21�$1$/<6,6� 
2)�675(66�$1'�$**5(66,21�$6�7+(� 
35(',&7256�2)�48$/,7<�2)�/,)(� 

0RGHO 8QVWDQGDUGL]HG�
&RHIILFLHQWV� 

6WDQGDUG�
L]HG�&RHI�
ILFLHQWV� 

W 6LJ� 

 % 6WG��
(UURU ȕ   

�&RQVWDQW� ������ ����   ����� ������ 

366 -���� ��� -��� -���� ���� 

%3$4 -���� ��� -��� -���� ���� 

5 ��� - - - - 

5ð ��� - - - - 

) ����� - - - - 

S�������      

7$%/(�,9��08/7,3/(�5(*5(66,21�$1$/<6,6�
2)�&23,1*�675$7(*,(6�$6�7+(�35(',&7256�
2)�48$/,7<�2)�/,)( 

0RGHO 8QVWDQGDUGL]HG�
&RHIILFLHQWV� 

6WDQGDUG�
L]HG�&RHI�
ILFLHQWV� 

W 6LJ� 

 % 6WG��
(UURU ȕ   

�&RQVWDQW� ����� ����   ����� ������ 
3)& ��� ��� ��� ���� ������ 
()& -��� ��� -��� -���� ���� 

5 ��� - - - - 

5ð ���� - - - - 

) ���� - - - - 

    S�������� 
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LQGLYLGXDOV�EHWZHHQ�DJH�UDQJH����\HDUV�WR����\HDUV�LQ�
D� ORQJLWXGLQDO� VWXG\� FRQILUPHG� WKDW� HPRWLRQDO� VWUHVV�
VXFK�DV�GHSUHVVLRQ�DQG�DQ[LHW\�DUH�IRXQG�WR�EH�OLQNHG�
ZLWK� GHFUHDVHG� EORRG� SUHVVXUH���� 7LORY� %� �������
FRQGXFWHG� D� VWXG\� WKDW� H[SORUHG� DJJUHVVLRQ� DV� D�
SUHGLFWRU�RI�KLJK�EORRG�SUHVVXUH�LQ����SDUWLFLSDQWV��,W�LV�
EHFDXVH� WKH� KLJKHU� WKH� DURXVDO� RI� DJJUHVVLRQ�� WKH�
ORZHU� ZLOO� EH� WKH� VDWLVIDFWLRQ� ZLWK� WKH� OLIH� WKHUHE\�
FRQWULEXWHG� WR� XQGHUPLQLQJ� WKH� TXDOLW\� RI� OLYLQJ� LV�
SV\FKRORJLFDO�� VRFLDO�� DQG� HFRORJLFDO� LQ� OLIH�� 2XU�
ILQGLQJV� VXJJHVWHG� WKDW� EORRG� SUHVVXUH� SDWLHQWV�
EXUGHQHG� WKHPVHOYHV� ZLWK� SV\FKRORJLFDO� VWUHVVHV� RI�
GDLO\� OLIH� LVVXHV� VXFK�DV� WKRVH�FRQFHUQLQJ�HGXFDWLRQ��
FDUHHU�� HPSOR\PHQW�� DQG� PDUULDJHV� WR� QDPH� IHZ��
+XUGOHV� LQ� REWDLQLQJ� WKHVH� OLYHO\� DLPV� PLJKW� FDXVH�
DJJUHVVLRQ�� WKHUHE\� SUHVVXUL]LQJ� WKHLU� QHUYHV��
DJJUDYDWLQJ� WKHLU� EORRG� SUHVVXUHV�� UHVXOWLQJ� LQ�
XQKDSSLQHVV�ZLWK�WKH�TXDOLW\�RI�OLIH�LQ�JHQHUDO� 
&RSLQJ� VWUDWHJLHV� XVHG� WR� PDQDJH� EORRG� SUHVVXUH�
ZHUH� IRXQG� WR� LQIOXHQFH� WKH� ODWHU� WKHUHE\� LQGLUHFWO\�
HIIHFWLQJ� FDUGLRYDVFXODU� KHDOWK� VWDWXV� RI� WKH�
LQGLYLGXDOV���� 2XU� ILQGLQJV� VXJJHVWHG� WKDW� FRSLQJ�
VWUDWHJLHV�SDUWLFXODUO\�SUREOHP�IRFXVHG�FRSLQJ�SRVLWLYH�
SUHGLFWHG� WKH� TXDOLW\� RI� OLIH� LQ� SDWLHQWV� VXIIHULQJ� ZLWK�
EORRG� SUHVVXUH� GLVRUGHUV�� +RZHYHU�� HPRWLRQ� IRFXVHG�
FRSLQJ� QHJDWLYHO\� SUHGLFWHG� WKH� ODWHU� LQ� WKHVH� DLOHG�
SHRSOH� �7DEOH� ,9���7KHVH� ILQGLQJV�ZHUH� FRQILUPHG�E\�
WKH� UHVXOWV� RI� WKH� RWKHU� UHVHDUFKHUV� DV� ZHOO�� $Q�
H[SHULPHQWDO� VWXG\� VKRZHG� WKDW� HPRWLRQ-IRFXVHG�
FRSLQJ�VWUDWHJLHV��SUREOHP-IRFXVHG�FRSLQJ�VWUDWHJLHV��
GLDVWROLF� EORRG� SUHVVXUH�� DQG� V\VWROLF� EORRG� SUHVVXUH�
ZHUH� VLJQLILFDQWO\� GLIIHUHQW� EHWZHHQ� WKH� LQWHUYHQWLRQ�
DQG�FRQWURO�JURXSV�DIWHU�WKH�LQWHUYHQWLRQ���� 
7DVN� RULHQWHG� FRSLQJ� RU� LQ� RWKHU� ZRUGV� SUREOHP�
RULHQWHG�FRSLQJ�SUHGLFWHG�K\SHUWHQVLRQ� LQ� WKH�VDPSOH�
RI�����DGXOWV��� WKXV�HIIHFWLQJ�TXDOLW\�RI� OLIH� LQ�SDWLHQWV�
ZLWK� K\SHUWHQVLRQ���� 7KH� ILQGLQJV� RI� RXU� VWXG\�
VXJJHVWHG� WKDW� SUREOHP� RULHQWHG� FRSLQJ� VWUDWHJLHV�
KDYH� SRVLWLYH� LPSDFW� LQ� TXDOLW\� RI� OLIH�� 7KH� PRUH�
SDWLHQWV�ZLWK�EORRG�SUHVVXUH�GLVRUGHUV� VROYH� WKHLU� OLIH�
SUREOHPV�ZLWK�UHDVRQLQJ��WKH�EHWWHU�WKH\�DUH�DGMXVWHG�
WR� WKH� GHPDQGV� RI� WKH� HLWKHU� K\SHUWHQVLRQ� RU�
K\SRWHQVLRQ�� 
,W� IXUWKHU� LQGLFDWHG� E\� UHVXOWV� WKDW� LQ� 3DNLVWDQ��
HPRWLRQDO� FRSLQJ� VWUDWHJLHV� KDYH� VLJQLILFDQW� QHJDWLYH�
LPSDFW� RQ� WKHLU� SHUFHLYHG� TXDOLW\� RI� OLIH� EHFDXVH� LW�
GRHV� QRW� LPSO\� XVH� RI� UDWLRQDOLW\� DQG� FRJQLWLYH�
SURFHVVHV� LQ� HIIHFWLYHO\� GHDOLQJ� ZLWK� SUREOHPV�
SHUWDLQLQJ� WR� WKH� PDQGDWRU\� OLIH�� 0HUH� EOLQG� IDLWK� LQ�
6XSUHPH� 3RZHU� DQG� PRFN� VXSSRUW� RI� VLJQLILFDQW�
RWKHUV��DV�LQGLFDWHG�LQ�HPRWLRQDO�FRSLQJ�ZLWKRXW�DFWLYH�
XVH� RI� FRJQLWLYH� UHDVRQLQJ�� KDV� XQIDYRXUDEOH� LPSDFW�
RQ� TXDOLW\� RI� OLIH� LQ� SDWLHQWV�� 7KH� ILQGLQJV� WKHUHIRUH�
SRVLWHG�HQJDJHPHQW�LQ�SUREOHP�VROYLQJ�DSSURDFK�WKDW�
XVHV� UHDVRQLQJ� DQG� UDWLRQDOLW\� DV� SURSRVHG� E\�
6XSUHPH�3RZHU�LQ�GHDOLQJ�ZLWK�YDULRXV�DVSHFWV�RI�OLIH�
WR� FRSH� ZLWK� WKHP� HIIHFWLYHO\�� +RZHYHU�� IXUWKHU�
HPSLULFDO� UHVHDUFKHV�DUH� UHTXLUHG� WR�EH�FRQGXFWHG� LQ�

IXWXUH�WR�YDOLGDWH�WKH�SODXVLEOH�H[SODQDWLRQ�SRVLWHG�� 
7KH�GDWD�REWDLQHG� IURP�RQH� WKRXVDQG��QLQH�KXQGUHG��
DQG� QLQHWHHQ� DGXOWV� VXJJHVWHG� WKDW� VWURQJHU� *RG-
PHGLDWHG� FRQWURO� EHOLHIV� PRGHUDWHG� WKH� EORRG�
SUHVVXUH���� � ,Q� DGGLWLRQ� WR� 'LYLQH� EHOLHIV�� VLJQLILFDQW�
RWKHUV� DOVR� SOD\� UROH� SURGXFLQJ� KHDOWK� UHODWHG� TXDOLW\�
RI� OLIH�RXWFRPHV��5HOLJLRXV�FRSLQJ�DQG�VRFLDO�VXSSRUW�
ZHUH� UHFRJQL]HG� DV� WKH� VLJQLILFDQW� PHGLDWRUV� IRU�
TXDOLW\� RI� OLIH� LQ� SDWLHQWV� GLDJQRVHG� ZLWK� FKURQLF�
LOOQHVV�����,QGLYLGXDOV�ZKR�ZHUH�VRFLDOO\�LVRODWHG�KDG�D�
���� LQFUHDVHG� ULVN� RI� OLPLWDWLRQ� LQ� HPRWLRQDO�
UHJXODWRU\� IXQFWLRQLQJ�� KHQFH� HIIHFWLQJ� KHDOWK� UHODWHG�
TXDOLW\� RI� OLIH���� &URVV-VHFWLRQDO� UHVXOWV� VKRZHG� WKDW�
HPRWLRQ� FRSLQJ� ZDV� QHJDWLYHO\� UHODWHG� WR� JOREDO�
TXDOLW\�RI� OLIH� LQ�K\SHUWHQVLRQ�GLDJQRVHG� LQGLYLGXDOV����
2XU� ILQGLQJV� LQGLFDWHG� OHVV� XVH� RI� HPRWLRQ� IRFXVHG�
FRSLQJ� SUHGLFWHG� KLJK� TXDOLW\� RI� OLIH� LQ� SDWLHQWV��
3HUKDSV� WKH� UHDVRQ�PLJKW�EH� LQWHUSUHWHG�DV� WKH�EOLQG�
IDLWK� GHYRLG� RI� UHDVRQLQJ� DQG� HPSW\� UHODWLRQDO�
EHORQJLQJ�ZLWK�RWKHUV�UHVXOWHG�LQ�ORZ�SHUFHLYHG�TXDOLW\�
RI� OLIH�� +LJK� UHOLDQFH� RQ� HPRWLRQ� IRFXVHG� FRSLQJ�
VWUDWHJLHV� KDV� EHHQ� IRXQG� WR� FRQWULEXWH� WR� EORRG�
SUHVVXUH� GLVRUGHU�� GHFUHDVLQJ� WKHLU� TXDOLW\� RI� OLIH� LQ�
ERWK� WKH� FXOWXUHV� XQDQLPRXVO\�� $QRWKHU� H[SODQDWLRQ�
PLJKW�EH�WKDW�SDWLHQWV�KDYH�RYHUO\� ORDGHG�WKHPVHOYHV�
ZLWK�VWUXJJOH� IRU�DFKLHYLQJ� OLIH�JRDOV� WKDW�DUH�DFWXDOO\�
DFWV� RI�'LYLQH� SURWRFROV�� WKXV� QHJOHFWHG� HDV\� WDVN� RI�
GLVFRYHULQJ� PHDQV� WRZDUGV� DFKLHYHPHQW� RI� 7UXWK��
+HQFH�� WKH\� VXIIHUHG� IURP� VWUHVV�� DJJUHVVLRQ�� DQG�
SRRU� TXDOLW\� RI� OLIH�� DJJUDYDWLQJ� V\PSWRPV� RI� EORRG�
SUHVVXUH�DEQRUPDO�IOXFWXDWLRQ�DV�WKH\�PDNH�PRUH�XVH�
RI�HPRWLRQ�IRFXVHG�FRSLQJ� 
7KH� SUHVHQW� VWXG\� KDV� LQYHVWLJDWHG� UROH� RI� UHOLJLRXV�
VSLULWXDO�RULHQWDWLRQ�DQG�SUHVHQFH�RI�VLJQLILFDQW�RWKHUV�
LQ� WKH� EURDG� VSHFWUXP� RI� HPRWLRQ� IRFXVHG� FRSLQJ�
VWUDWHJLHV�� � ,W� LV� VXJJHVWHG� WKDW� WKHVH� YDULDEOHV�PXVW�
EH� GHOYHG� GHHS� ZLWK� VHSDUDWH� VWDQGDUGL]HG�
LQVWUXPHQWV� DV� .UlJHORK� &8� �������� SRLQWHG� WKDW�
LQYHVWLJDWLQJ�WKH�UROH�RI�UHOLJLRXV�FRSLQJ�UHTXLUHG�PRUH�
FRPSOH[� PRGHOV� DQG� UHVHDUFK� GHVLJQV� UDWKHU� WKDQ�
DVVLJQLQJ� WKHVH� FUXFLDO� IDFWRUV� XQGHU� GRPDLQV� RI�
SUREOHP-� RU� HPRWLRQ-IRFXVHG� FRSLQJ�� 7KH� ILQGLQJV� RI�
RXU�VWXG\�LPSOLHG�WKDW�GLIIHUHQW�LQWHUYHQWLRQV�EDVHG�RQ�
SV\FKRHGXFDWLRQ� DQG� FRXQVHOOLQJ� VHUYLFHV� ODXQFKHG�
DW� KHDOWK� FDUH� XQLWV� FRXOG� EH� XVHG� WR� LPSURYH� WKH�
TXDOLW\� RI� OLIH� RI� WKH� LQGLYLGXDO� ZLWK� FKURQLF� LOOQHVV��
+HQFH�� SODFLQJ� SV\FKRORJLVWV� LQ� KRVSLWDO� VHWWLQJ� IRU�
FDWHULQJ�SV\FKRORJLFDO�SUREOHPV�RI�SDWLHQWV� LV�D�QHHG�
RI�DQ�KRXU��WR�HQKDQFH�WKHLU�TXDOLW\-RI-OLIH�SUHFHSWV� 

&21&/86,216 

&RQFOXVLYHO\��WKH�SUHVHQW�VWXG\�SRVLWHG�WKDW�WKH�TXDOLW\�
RI� OLIH� LQ� SDWLHQWV� GLDJQRVHG� ZLWK� EORRG� SUHVVXUH�
GLVRUGHUV� HLWKHU� K\SHUWHQVLRQ� RU� K\SRWHQVLRQ� LV�
VLJQLILFDQWO\� SUHGLFWDEOH� E\� SHUFHLYHG� VWUHVV��
DJJUHVVLRQ�� DQG� FRSLQJ� VWUDWHJLHV� XVHG�� +LJKHU� WKH�
OHYHO� RI� VWUHVV� DQG� DJJUHVVLRQ� GXH� WR� SK\VLFDO� DQG�
SV\FKRORJLFDO�KDVVOHV�RI�GDLO\�OLIH��ORZHU�LV�WKH�DVSHFWV�

)DFHWV�3UHGLFWLQJ�4XDOLW\�RI�/LIH�LQ�3DWLHQWV 

�� 
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RI� H[FHOOHQFH� H[SHULHQFHG� LQ� RQHV¶� OLIH� SDUWLFXODUO\�
ZKHQ� VXIIHUHG� IURP� FKURQLF� EORRG� SUHVVXUH� UHODWHG�
LVVXHV�� )XUWKHU�� SUREOHP� IRFXVHG� FRSLQJ� VWUDWHJLHV�
ZKHQ�XVHG�WR�GHDO�ZLWK�EORRG�SUHVVXUH�PDQDJHPHQW��
\LHOGHG� KLJK-SHUFHLYHG� TXDOLW\� RI� OLIH�� &RQWUDULO\�� KLJK�
HPRWLRQ�IRFXVHG�FRSLQJ�ZLWK�EOLQG�EHOLHI�LQ�'LYLQH�DQG�
ODFN� RI� JHQXLQH� EHORQJLQJQHVV� DPRQJ� UHODWLYHV� RU�
RWKHUV�UHVXOWHG�LQ�ORZ�TXDOLW\�RI�OLIH�LQ�SDWLHQWV�ZLWK�ORZ�
DQG�KLJK�EORRG�SUHVVXUHV���� 

(WKLFDO�SHUPLVVLRQ��8QLYHUVLW\�RI�*XMUDW�(5&�OHWWHU�
1R��36<�82*����������GDWHG��-��-����� 

&RQIOLFW�RI� ,QWHUHVWV��7KH�DXWKRUV�KDYH�QR�FRQIOLFW�
RI�LQWHUHVWV 

)XQGLQJ�� 1R� JUDQW� LV� WDNHQ� IURP� DQ\� DJHQF\� WR�
IXQG�WKLV�VWXG\� 

$87+25�&2175,%87,216 

6KDILT�6��,GHD�	�FRQFHSW�RI�WRSLF��PDQXVFULSW�ZULWLQJ 
)DURRT�$��'DWD�FROOHFWLRQ��GDWD�HQWU\ 
0XKDPPDG�4��VWDWLVWLFDO�DQDO\VLV��DUWLFOH�GUDIWLQJ 

5()(5(1&(6 

�� %DQHJDV�-5��5XLORSH�/0��GH�OD�6LHUUD�$��9LQ\ROHV�
(��*RURVWLGL�0��GH� OD�&UX]�--��HW�DO��5HODWLRQVKLS�
EHWZHHQ� FOLQLF� DQG� DPEXODWRU\� EORRG-SUHVVXUH�
PHDVXUHPHQWV�DQG�PRUWDOLW\��1�(QJO�-�0HG��������
�������������-������GRL����������1(-0RD�������� 

�� 0XOWL&DUH� 3XOVH� +HDUW� ,QVWLWXWH�� &RQGLWLRQV� :H�
7UHDW��%ORRG�3UHVVXUH�'LVRUGHUV�������� >LQWHUQHW@��
$YDLODEOH� IURP�� KWWSV���ZZZ�SXOVHKHDUWLQVWLWXWH��
RUJ�IRU-SDWLHQWV�FRQGLWLRQV-ZH-WUHDW�EORRG-
SUHVVXUH-GLVRUGHUV� 

�� 6KDIL� 6�� 6KDIL� 7�� $� VXUYH\� RI� K\SHUWHQVLRQ�
SUHYDOHQFH�� DZDUHQHVV�� WUHDWPHQW�� DQG� FRQWURO� LQ�
KHDOWK� VFUHHQLQJ� FDPSV� RI� UXUDO� FHQWUDO� 3XQMDE��
3DNLVWDQ�� -� (SLGHPLRO� *ORE� +HDOWK�� ������ ������
���-���� 

�� 4LGZDL� :�� &KDQG� %7�� /RZ� EORRG� SUHVVXUH�
V\QGURPH�� D� P\WK� RU� D� UHDOLW\"� 5HVXOWV� RI� D�
SDWLHQW¶V�VXUYH\�DW�D� WHDFKLQJ�KRVSLWDO� LQ�.DUDFKL��
3DN�-�0HG�6FL������������������-�� 

�� =KDQJ�/��*XR�;��=KDQJ�-��&KHQ�;��=KRX�&��*H�'��
HW� DO�� +HDOWK-UHODWHG� TXDOLW\� RI� OLIH� DPRQJ� DGXOWV�
ZLWK� DQG� ZLWKRXW� K\SHUWHQVLRQ�� $� SRSXODWLRQ-
EDVHG� VXUYH\� XVLQJ� (4-�'� LQ� 6KDQGRQJ�� &KLQD��
6FL�5HS�� ������ ������ ������� GRL���������V�����-
���-�����-�� 

�� .LP� 1�� 3DUN� -�� +RQJ� +�� .RQJ� ,'�� .DQJ� +��
2UWKRVWDWLF�K\SRWHQVLRQ�DQG�KHDOWK-UHODWHG�TXDOLW\�
RI� OLIH� DPRQJ� FRPPXQLW\-OLYLQJ� ROGHU� SHRSOH� LQ�
.RUHD��4XDO� /LIH�5HV�� ������ ������� ���-����� GRL��
��������V�����-���-�����-�� 

�� (O�6D\HG�.��0DFHILHOG�9*��+LVVHQ�6/��-R\QHU�0-��
7D\ORU�&(��5DWH�RI�ULVH�LQ�GLDVWROLF�EORRG�SUHVVXUH�
LQIOXHQFHV� YDVFXODU� V\PSDWKHWLF� UHVSRQVH� WR�
PHQWDO�VWUHVV��-�3K\VLRO���������������������-����
GRL����������-3������� 

�� -HQQLQJV� -5�� 3DUGLQL� '$�� 0DWWKHZV� .$�� +HDUW�
UDWH�� KHDOWK�� DQG� KXUWIXO� EHKDYLRU�� 3V\FKRSK\VLRO��
����������������-�����GRL����������SV\S������� 

�� )RONPDQ�6��/D]DUXV�56��,I�LW�FKDQJHV�LW�PXVW�EH�D�
SURFHVV�� 6WXG\� RI� HPRWLRQ� DQG� FRSLQJ� GXULQJ�
WKUHH� VWDJHV� RI� D� FROOHJH� H[DPLQDWLRQ� -� 3HUVRQ�
6RF�3V\FKRO�� ������������� ���–�����GRL����������
����-������������� 

��� 'H� $OPHLGD� 50�� &DEUDO� -&�� 1DUYDHV� 5��
%HKDYLRXUDO�� KRUPRQDO� DQG� QHXURELRORJLFDO�
PHFKDQLVPV� RI� DJJUHVVLYH� EHKDYLRXU� LQ� KXPDQ�
DQG� QRQKXPDQ� SULPDWHV� 3K\VLRO� %HKDY��
����� ����� ���–���� GRL���������M�SK\VEHK��
������������  

��� %UHGRZ�7��3HWHUVRQ�6��6DQGDX�.��+HDOWK-UHODWHG�
TXDOLW\�RI� OLIH�� ,Q��3HWHUVRQ�6��HG����0LGGOH-5DQJH�
7KHRU\��$SSOLFDWLRQ�WR�1XUVLQJ�5HVHDUFK���QG�HGQ��
3KLODGHOSKLD�� 3$�� /LSSLQFRWW� :LOOLDPV� 	� :LONLQV��
����� 

��� &RKHQ� 6�� 8UGX� 366� ���� ,WHP��� &DUQHJLH� 0HOORQ�
8QLYHUVLW\��������$YDLODEOH� IURP�KWWSV���ZZZ�FPX��
HGX�GLHWULFK�SV\FKRORJ\�VWUHVV-LPPXQLW\-GLVHDVH-
ODE�VFDOHV�KWPO��SVV�KWPO� 

��� ,IWLNKDU� 5�� 0DOLN� )�� 7UDQVODWLRQ� DQG� 9DOLGDWLRQ� RI�
$JJUHVVLRQ�4XHVWLRQQDLUH� LQ�D�3DNLVWDQL�&KLOGUHQ�
&RKRUW��3DN�-�6RF�&OLQ�3V\FKRO������������������-
��� 
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