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3DJH� �� RI� �� 

/LIH�FRXUVH�,QHTXDOLWLHV�LQ�,QWULQVLF�&DSDFLW\�DPRQJ�&KLQHVH�2OGHU�$GXOWV 

 
<DIHL�6L�������.DWMD�+DQHZDOG�������6KX�&KHQ������%LQJTLQ�/L����+D]HO�%DWHPDQ�������-RKQ�5��%HDUG�� 

 
��$5&�&HQWUH�RI�([FHOOHQFH�LQ�3RSXODWLRQ�$JHLQJ�5HVHDUFK��&(3$5���8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV��6\GQH\��$XVWUDOLD� 

��6FKRRO�RI�5LVN�	�$FWXDULDO�6WXGLHV��8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV��6\GQH\��$XVWUDOLD� 
��6RFLDO�3ROLF\�5HVHDUFK�&HQWUH��8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV��6\GQH\��$XVWUDOLD� 

 
$GGUHVV�FRUUHVSRQGHQFH�WR��<DIHL�6L��$5&�&HQWUH�RI�([FHOOHQFH�LQ�3RSXODWLRQ�$JHLQJ�5HVHDUFK��&(3$5���7KH�8QLYHUVLW\�
RI�1HZ�6RXWK�:DOHV��6\GQH\��$XVWUDOLD��(�PDLO��\DIHL�VL#XQVZ�HGX�DX� 
 

$EVWUDFW 
Background: Maintaining and RSWLPLVLQJ intrinsic capacity (IC) across a person¶V�life course is a core component of the 
:RUOG�+HDOWK�2UJDQL]DWLRQ¶V�PRGHO�RI�healthy ageing. However, WKH�FRQWULEXWLRQ�RI�FXPXODWLYH�KHDOWK�LQHTXDOLWLHV�RYHU�
WLPH�WR�VXEWOH�FKDQJHV�LQ�,&�LQ�ODWH�OLIH�LV�QRW�ZHOO�XQGHUVWRRG� 
0HWKRGV��:H� LQFOXGHG� ������� SDUWLFLSDQWV� DJHG� ���� IURP� WKH� &KLQD� +HDOWK� DQG� 5HWLUHPHQW� /RQJLWXGLQDO� 6WXG\� DQG�
FDOFXODWHG�D�YDOLGDWHG�SURJQRVWLF�YDOXH�RI�,&��:H�LQFOXGHG�HOHYHQ�HDUO\�OLIH�IDFWRUV�WR�LQYHVWLJDWH�WKHLU�GLUHFW�LQIOXHQFH�RQ�
,&�RYHU�WKLUW\�\HDUV�ODWHU�DQG�FXPXODWLYH�LQIOXHQFH�WKURXJK�IRXU�FXUUHQW�VRFLRHFRQRPLF�IDFWRUV��:H�XVHG�PXOWLYDULDEOH�OLQHDU�
UHJUHVVLRQ�DQG�FRQFHQWUDWLRQ�LQGH[�GHFRPSRVLWLRQ�WR�LQYHVWLJDWH�WKH�FRQWULEXWLRQV�RI�HDFK�GHWHUPLQDQW�WR�,&�LQHTXDOLWLHV��
0HGLDWLRQ�DQDO\VLV�LGHQWLILHG�WKH�GLUHFW�DQG�FXPXODWLYH�FRQWULEXWLRQ�RI�HDUO\�OLIH�IDFWRUV� 
5HVXOWV��3DUWLFLSDQWV�ZLWK� DQ�DGYDQWDJHG�HQYLURQPHQW� LQ�FKLOGKRRG�DQG�D�KLJKHU�FXUUHQW� VRFLRHFRQRPLF�SRVLWLRQ�KDG�D�
VLJQLILFDQWO\�KLJKHU�,&�VFRUH��7KLV�LQHTXDOLW\�ZDV�JUHDWHVW�IRU�FRJQLWLYH�FDSDFLW\�DQG�VHQVRU\�FDSDFLW\��2YHUDOO��HDUO\�OLIH�
IDFWRUV�GLUHFWO\� H[SODLQHG�������������&,��������� WR���������RI� ,&� LQHTXDOLWLHV��ZKLOH�������������&,��������� WR�
��������RI�,&�LQHTXDOLWLHV�ZHUH�H[SODLQHG�WKURXJK�WKH�FXPXODWLYH�HIIHFWV�RI�VRFLRHFRQRPLF�LQHTXDOLWLHV�RYHU�D�SHUVRQ¶V�OLIH�
FRXUVH� 
&RQFOXVLRQ�� ,Q� &KLQD�� XQIDYRXUDEOH� HDUO\�OLIH� IDFWRUV� DSSHDU� WR� GLUHFWO\� GHFUHDVH� ODWH�OLIH� KHDOWK� VWDWXV�� SDUWLFXODUO\�
FRJQLWLYH�DQG�VHQVRU\�FDSDFLWLHV�UDWKHU�WKDQ�ORFRPRWRU�IXQFWLRQLQJ��SV\FKRORJLFDO�FDSDFLW\�RU�KRPHRVWDVLV��DQG�WKHVH�HIIHFWV�
DUH�H[DFHUEDWHG�E\�WKH�FXPXODWLYH�VRFLRHFRQRPLF�LQHTXDOLWLHV�RYHU�D�SHUVRQ¶V�OLIH�FRXUVH��,QWHUYHQWLRQV�LQ�HDUO\�OLIH�DQG�
VXEVHTXHQWO\�DFURVV�WKH�OLIH�FRXUVH�PD\�EH�HIIHFWLYH�LQ�UHGXFLQJ�WKHVH�GLVSDULWLHV� 
 
.H\ZRUGV��LQWULQVLF�FDSDFLW\��KHDOWK\�DJHLQJ��OLIH�FRXUVH�LQHTXDOLW\��FRJQLWLRQ��&KLQD 
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,QWURGXFWLRQ 
7KH�FRPSOH[LW\�RI�KHDOWK�VWDWXV�LQ�ROGHU�DJH�PHDQV�WKDW�WUDGLWLRQDO�GLVHDVH�EDVHG�FRQFHSWXDOLVDWLRQV�RU�KHDOWK�PHWULFV�EDVHG�
RQ�VLQJOH�GRPDLQV�DUH�LQDGHTXDWH�SUR[LHV�IRU�WKH�KHDOWK�RI�ROGHU�DGXOWV����5HFRJQLVLQJ�WKDW�KHDOWK\�DJHLQJ�PDWWHUV�WR�HYHU\RQH��
WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��XVHG�D�FDSDELOLWLHV�DSSURDFK�WR�IUDPH�KHDOWK\�DJHLQJ�LQ�WKH�EURDGHVW�SRVVLEOH�VHQVH�
LQ�LWV������:RUOG�UHSRUW�RQ�DJHLQJ�DQG�KHDOWK������$FFRUGLQJ�WR�WKLV�IUDPHZRUN��KHDOWK\�DJHLQJ�LV�H[SHULHQFHG�ZKHQ�WKH�
µIXQFWLRQDO�DELOLW\¶�WR�EH�DQG�GR�WKH�WKLQJV�D�SHUVRQ�YDOXHV�LV�GHYHORSHG��PDLQWDLQHG�DQG�RSWLPLVHG�DFURVV�D�SHUVRQ¶V�OLIH�
FRXUVH��)XQFWLRQDO�DELOLW\�KDV�PDQ\�GLPHQVLRQV��LQFOXGLQJ�EHLQJ�DEOH�WR�PHHW�RQH¶V�EDVLF�QHHGV��WR�OHDUQ��JURZ�DQG�PDNH�
FULWLFDO�GHFLVLRQV��WR�EH�DFWLYHO\�PRELOH��WR�EXLOG�DQG�PDLQWDLQ�PHDQLQJIXO�UHODWLRQVKLSV��DQG�WR�FRQWULEXWH�WR�VRFLHW\����7KLV�
DELOLW\� LV�GHWHUPLQHG�E\�D�SHUVRQ¶V� LQWULQVLF�FDSDFLW\��,&��� WKH�HQYLURQPHQW� WKH\�OLYH�LQ��DQG�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�
LQGLYLGXDO�DQG�WKHLU�HQYLURQPHQW����  
 
,&� FRPSULVHV� DOO� RI� WKH� LQGLYLGXDO�OHYHO� ELR�SV\FKRORJLFDO� FDSDFLWLHV� WKDW� D� SHUVRQ� FDQ� GUDZ� RQ�� DQG� GHYHORSLQJ� DQG�
PDLQWDLQLQJ� WKHVH�DWWULEXWHV�DFURVV� D�SHUVRQ¶V� OLIH�FRXUVH� LV�FULWLFDO� WR�KHDOWK\�DJHLQJ� ���%XLOGLQJ�RQ�JHURQWRORJLFDO� DQG�
GLVDELOLW\�WKHRU\����,&�UHIOHFWV�WKH�ELRORJLFDO�FDSDFLWLHV�RI�DQ�RUJDQLVP�UDWKHU�WKDQ�LWV�LPSDLUPHQWV�RU�GHILFLWV��D�VWUHQJWKV�
EDVHG�DSSURDFK�GLVWLQFW�IURP��EXW�FRPSOHPHQWDU\�WR��FRQFHSWV�VXFK�DV�IUDLOW\������$OWKRXJK�,&�KDV�EHHQ�LQFUHDVLQJO\�DGRSWHG�
E\�FOLQLFLDQV�DQG�UHVHDUFKHUV��LWV�XVH�UHPDLQV�LQFRQVLVWHQW��±����1RQHWKHOHVV��WKH�,&�FRQVWUXFW�DQG�LWV�SURJQRVWLF�YDOXH�KDYH�
EHHQ�VXFFHVVIXOO\�YDOLGDWHG�DQG�HPSLULFDOO\�H[DPLQHG�LQ�ORQJLWXGLQDO�DQDO\VHV�RI�(QJOLVK����DQG�&KLQHVH�FRKRUWV���� 
 
,&�LV�XQLTXH�DQG�GLIIHUHQW�IURP�RWKHU�DJHLQJ�PHWULFV�LQ�VHYHUDO�ZD\V��)LUVW�� LW�SURYLGHV�D�ILQH�JUDLQHG�DQG�FRPSUHKHQVLYH�
PHDVXUH�RI�RYHUDOO�KHDOWK�UDWKHU�WKDQ�DQ�LPSDLUPHQW�RI�VSHFLILF�ERG\�IXQFWLRQV�����6HFRQG��LW�LQGLFDWHV�D�VKLIW�IURP�D�GLVHDVH�
RULHQWHG� WR� D� IXQFWLRQLQJ�RULHQWHG� DSSURDFK� IURP� WKH� WUDGLWLRQDO� GLVHDVH�FHQWUHG� DSSURDFK���� )LQDOO\�� LW� GLVWLQJXLVKHV�
LQGLYLGXDO�DWWULEXWHV�RI�IXQFWLRQLQJ�IURP�WKH�LQIOXHQFH�RI�WKH�HQYLURQPHQW��7KHVH�FKDUDFWHULVWLFV�IDFLOLWDWH�FURVV�WLPH��FURVV�
FRXQWU\�DQG�FURVV�FXOWXUH�FRPSDULVRQV�RI�KHDOWK\�DJHLQJ�DQG�WKH�LQYHVWLJDWLRQ�RI�WKH�FRQWH[WXDO�DWWULEXWHV�WKDW�PD\�HLWKHU�
LPSDFW� ,&�RU�� LQ�FRQMXQFWLRQ�ZLWK�,&�� FRQWULEXWH� WR�DQ� LQGLYLGXDO¶V� IXQFWLRQDO� DELOLW\�� ,W�KDV�EHHQ� VXJJHVWHG� WKDW� UHJXODU�
PRQLWRULQJ�RI�,&�FRXOG�SUHGLFW�QHJDWLYH�KHDOWK�RXWFRPHV�DPRQJ�ROGHU�DGXOWV�LQ�WKH�8.�����&KLQD����DQG�WKH�86$�����DQG�WKXV�
,&�FRXOG�EH�DQ�HDUO\�ZDUQLQJ�V\VWHP�LQIRUPLQJ�SUHYHQWLYH�LQWHUYHQWLRQV���������� 
 
$FURVV�DQ�LQGLYLGXDO¶V�OLIH��,&�LV�VKDSHG�E\�PDQ\�IDFWRUV��LQFOXGLQJ�XQGHUO\LQJ�SK\VLRORJLFDO�DQG�SV\FKRORJLFDO�FKDQJHV��
KHDOWK�UHODWHG�EHKDYLRXU�DQG�WKH�SUHVHQFH�RU�DEVHQFH�RI�GLVHDVH����Ageing describes a natural process that commences early 
in life����DQG�LV�LQIOXHQFHG�E\�VRFLRHFRQRPLF�DQG�SK\VLFDO�GHWHUPLQDQWV�WKDW�DUH�SUHVHQW�DW�GLIIHUHQW�OLIH�VWDJHV��0RUHRYHU��
GLVDGYDQWDJHV�LQ�QXWULWLRQ��KHDOWK��ZHDOWK��HGXFDWLRQ��HPSOR\PHQW�DQG�LQFRPH�WKDW�DULVH�HDUO\�LQ�OLIH�FDQ�UHLQIRUFH�HDFK�RWKHU�
DQG�DFFXPXODWH�RYHU�WKH�OLIH�FRXUVH�����7KH�ODUJH�KHWHURJHQHLW\�LQ�KHDOWK�VWDWXV�DQG�FLUFXPVWDQFH�REVHUYHG�LQ�ROGHU�DGXOWV�LV�
OLNHO\� WR� VWURQJO\� UHIOHFW� WKH�DFFXPXODWHG� LPSDFW�RI� WKHVH�GHWHUPLQDQWV� ������� LQH[WULFDEO\� OLQNLQJ�SRRUHU�KHDOWK\�DJHLQJ�
WUDMHFWRULHV�WR�VRFLRHFRQRPLF�LQHTXDOLW\� 
 
Although maintaining and RSWLPLVLQJ ,&�DFURVV�D�SHUVRQ¶V�OLIH�FRXUVH�KDV�EHHQ�VXJJHVWHG�E\�the WHO as a means to reach 
healthy ageing, WKH�FRQWULEXWLRQ�RI�FXPXODWLYH�KHDOWK�LQHTXDOLWLHV�RYHU�WLPH�WR�FKDQJHV�RI�,&�LQ�ODWH�OLIH�KDV�QRW�EHHQ�ZHOO�
UHVHDUFKHG��7R�ILOO�WKH�JDS��WKLV�VWXG\�DLPV�WR�ORQJLWXGLQDOO\�H[DPLQH�WKH�UHODWLRQVKLSV�EHWZHHQ�OLIH�FRXUVH�IDFWRUV�DQG�,&�LQ�
D�UHSUHVHQWDWLYH�VDPSOH�RI�&KLQD¶V�ROGHU�DGXOW�SRSXODWLRQ��$GGLWLRQDOO\��ZH�XVH�D�UHJUHVVLRQ�EDVHG�PRGHO�WR�GHFRPSRVH�WKH�
VRFLRHFRQRPLF�LQHTXDOLWLHV�LQWR�OLIH�FRXUVH�IDFWRUV�DQG�WKHLU�FRQWULEXWLRQ�WR�,&�LQHTXDOLWLHV�RYHU�WLPH�WR�IXUWKHU�LQIRUP�HDUO\�
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OLIH�SROLF\�DQG�FOLQLFDO�LQWHUYHQWLRQV� 
 

0HWKRGV 

'DWD�DQG�6WXG\�3DUWLFLSDQWV 
:H� XVHG� GH�LGHQWLILHG� GDWD� IURP� WKH� &KLQD�+HDOWK� DQG� 5HWLUHPHQW� /RQJLWXGLQDO� 6WXG\� �&+$5/6�� WR�PHDVXUH� WKH� ,&�
FRQVWUXFW�DQG�WR�H[DPLQH�OLIH�FRXUVH�LQHTXDOLWLHV�ZLWKLQ�LW��7KH�&+$5/6�DLPV�WR�FROOHFW�KLJK�TXDOLW\�GDWD�IURP�D�QDWLRQDOO\�
UHSUHVHQWDWLYH�VDPSOH�RI�ROGHU�&KLQHVH�DGXOWV�DJHG���������7KH�GHVLJQ�RI�WKH�&+$5/6�LV�FRPSDUDEOH�WR�WKH�86�+HDOWK�DQG�
5HWLUHPHQW�6WXG\�DQG�WKH�(QJOLVK�/RQJLWXGLQDO�6WXG\�RI�$JHLQJ��7KH�ILUVW�&+$5/6�FRKRUW�ZDV�UHFUXLWHG� LQ�������ZLWK�
IROORZ�XS�VXUYH\V�FRQGXFWHG�HYHU\�WZR�\HDUV��7KH������QDWLRQDOO\�UHSUHVHQWDWLYH�EDVHOLQH�VDPSOLQJ�IUDPH�LQFOXGHG�����
FRXQWLHV�GLVWULFWV�DQG�����YLOODJHV�XUEDQ�FRPPXQLWLHV�DFURVV�&KLQD��$OO�OLYLQJ�UHVSRQGHQWV�IURP�WKH�ILUVW�WZR�ZDYHV�������
DQG�������ZHUH�LQYLWHG�WR�DOVR�SDUWLFLSDWH�LQ�WKH������&+$5/6�/LIH�+LVWRU\�6XUYH\��ZKLFK�LQFOXGHG�D�VHULHV�RI�TXHVWLRQV�
DERXW�KHDOWK�DQG�KHDOWKFDUH�KLVWRU\��UHVLGHQWLDO�KLVWRU\��HGXFDWLRQ�KLVWRU\�DQG�LPSRUWDQW�FKLOGKRRG�HYHQWV��7KH�%LRPHGLFDO�
(WKLFV�5HYLHZ�&RPPLWWHH�RI�3HNLQJ�8QLYHUVLW\�DSSURYHG�WKH�&+$5/6�VWXG\��,5%��������±��������DQG�DOO�WKH�GDWD�LV�
SXEOLFO\�DYDLODEOH��)XUWKHUPRUH��WKH�FXUUHQW�VWXG\�UHFHLYHG�DSSURYDO�IURP�816:�(WKLFV�&RPPLWWHH��+&�������� 
 
:H�LQFOXGHG�DOO�LQGLYLGXDOV�ZKR�SDUWLFLSDWHG�LQ�WKH������DQG������ZDYHV�RI�&+$5/6�DQG�WKH������&+$5/6�/LIH�+LVWRU\�
6XUYH\��:H�RQO\�H[FOXGHG�LQGLYLGXDOV�ZKR�GLG�QRW�DQVZHU�,&�TXHVWLRQV��Q� ������DQG�KDG�PLVVLQJ�LQIRUPDWLRQ�RQ�OLIH�KLVWRU\�
�Q� ��������RU�VRFLRHFRQRPLF�IDFWRUV��Q� �������7KLV�SURGXFHG�D�VDPSOH�RI��������SDUWLFLSDQWV��3RWHQWLDO�VHOHFWLRQ�ELDV�ZDV�
DSSUDLVHG�GXULQJ�RXU�VHQVLWLYLW\�DQDO\VLV��  
 
,QWULQVLF�&DSDFLW\ 
:H�KDYH�GHVFULEHG�WKH�YDOLGDWLRQ�RI�,&�SURJQRVWLF�YDOXH�LQ�RXU�SUHYLRXV�DQDO\VLV�RI�WKH�VDPH�FRKRUW�����,Q�VXPPDU\��ZH�
FDOFXODWHG�,&�XVLQJ�VWUXFWXUDO�HTXDWLRQ�PRGHOV�DQG�FRQILUPDWRU\�IDFWRU�DQDO\VLV�RI�DOO�REMHFWLYH�FKDUDFWHULVWLFV�WKDW�PLJKW�
EH�DVVRFLDWHG�ZLWK�WKH�,&�FRQVWUXFW��LQFOXGLQJ�IRUFHG�H[SLUDWRU\�YROXPH��FKDLU�VWDQG�WHVW��JULS�VWUHQJWK��EDODQFH��ZDONLQJ�
VSHHG��KDHPRJORELQ��HSLVRGLF�PHPRU\�WHVW��DIIHFW��KHDULQJ�DQG�YLVLRQ�LPSDLUPHQWV��LQWDFW�PHQWDO�VWDWXV��DQG�VOHHS�TXDQWLW\�
DQG�TXDOLW\��7KH�ILQDO�FRQVWUXFW�LQFOXGHV�RQH�JHQHUDO�IDFWRU��,&��DQG�ILYH�VXEIDFWRUV��ORFRPRWRU�FDSDFLW\��FRJQLWLYH�FDSDFLW\��
YLWDOLW\��VHQVRU\�FDSDFLW\�DQG�SV\FKRORJLFDO�FDSDFLW\�������ZLWK�D�PHDQ�RI���DQG�D�VWDQGDUG�GHYLDWLRQ�RI����+LJKHU�VFRUHV�
LQGLFDWH�D�KLJKHU�FDSDFLW\�WR�GR�WKH�WKLQJV�LQGLYLGXDOV�KDYH�UHDVRQ�WR�YDOXH�DQG�YLFH�YHUVD��7KLV�DSSURDFK�WR�PHDVXULQJ�,&�

LV�FRQVLVWHQW�ZLWK�D�VLPLODU�DQDO\VLV�RI�D�ODUJH�(QJOLVK�FRKRUW��VXJJHVWLQJ�LW�LV�UREXVW�DFURVV�GLIIHUHQW�FXOWXUDO�VHWWLQJV���������� 
 
/LIH�FRXUVH�)DFWRUV 
2QH�RI�WKLV�VWXG\¶V�DLPV�LV�WR�HVWLPDWH�KRZ�HDUO\�OLIH�IDFWRUV�FRQWULEXWH�WR�,&�LQHTXDOLWLHV�RYHU�WLPH��/LIH�FRXUVH�DQDO\VLV�LV�
QRZ�LQFUHDVLQJO\�UHFRJQLVHG�LQ�IXQFWLRQDO�SKHQRW\SH�UHVHDUFK��,W�FRQFHSWXDOLVHV�DQ�DFFXPXODWLRQ�RI�ULVN�DV�WKH�LQFUHPHQWDO�
EXUGHQ�RI�GLIIHUHQW�H[SRVXUHV�ZLWK�DJH��KLJKOLJKWLQJ�WKH�LPSRUWDQFH�RI�WLPLQJ�DQG�FXPXODWLYH�H[SRVXUH�����7KHVH�H[SRVXUHV�
PD\� SOD\� D� UROH� YLD� GLUHFW� SK\VLRORJLFDO� FKDQJH� �L�H��� ZHLJKW� ORVV� GXH� WR� IDPLQH��� RU� WKURXJK� LQWHUQDO� DGMXVWPHQW� RU�
PRGLILFDWLRQ��L�H���GRZQUHJXODWLRQ�RI�WKH�JURZWK�KRUPRQH�LQVXOLQ�LQ�UHODWLRQ�WR�GLHWDU\�H[SRVXUH���7KHUHIRUH��ZH�LQFOXGHG�
HOHYHQ�HDUO\�OLIH�IDFWRUV�WKDW�KDSSHQHG�LQ�FULWLFDO�SHULRGV�RI�LQGLYLGXDOV¶�OLYHV�EDVHG�RQ�WKH�H[LVWLQJ�OLWHUDWXUH���±�������SDUHQWDO�
HGXFDWLRQ�� ��� VHOI�UHSRUWHG� KHDOWK� VWDWXV� GXULQJ� FKLOGKRRG�� ��� DFFHVV� WR� KHDOWKFDUH� VHUYLFHV�� ��� KHDOWK\� EHKDYLRXU�� ���
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QXWULWLRQDO�VWDWXV�����FKLOGKRRG�IDPLO\�HFRQRPLF�VWDWXV�����QHLJKERXUKRRG�TXDOLW\�����IULHQGVKLS�ZLWK�RWKHUV�����SDUHQWDO�
PHQWDO�KHDOWK������GRPHVWLF�YLROHQFH������UHFHLYLQJ�PHQWRUVKLS�DQG�VXSSRUW��0RUH�GHWDLOV�DUH�SURYLGHG�LQ�6XSSOHPHQW��� 
 
(DUO\�OLIH�IDFWRUV�PD\�KDYH�D�ORQJ�WHUP�LPSDFW�RQ�ODWH�OLIH�,&�GLUHFWO\�RU�SOD\�D�UROH�YLD�WKH�FXPXODWLYH�HIIHFW�RQ�FXUUHQW�
VRFLRHFRQRPLF�SRVLWLRQ�RU�D�FRPELQDWLRQ�RI�ERWK��7KHUHIRUH��FXUUHQW�VRFLRHFRQRPLF�SRVLWLRQ�ZDV�XVHG�DQG�PHDVXUHG�LQ�IRXU�
GLPHQVLRQV��ZLWK� IDPLO\�HFRQRPLF� VWDWXV�FRQVLGHUHG� WKH�PRVW� LPSRUWDQW�YDULDEOH�RI� LQWHUHVW��)RU� WKLV�YDULDEOH��ZH�XVHG�
DQQXDO�SHU�FDSLWD�KRXVHKROG�FRQVXPSWLRQ�H[SHQGLWXUH��ZKLFK�LV�FRQVLGHUHG�D�EHWWHU�SUR[\�IRU�IDPLO\�HFRQRPLF�VWDWXV�WKDQ�
IDPLO\�LQFRPH�EHFDXVH�RI�WKH�UHOXFWDQFH�WR�UHSRUW�VDYLQJV�����DQG�GHILQHG�ILYH�JURXSV�XVLQJ�TXDQWLOHV�RI�SHU�FDSLWD�KRXVHKROG�
FRQVXPSWLRQ�H[SHQGLWXUH� �SRRUHVW��SRRUHU��DYHUDJH��ULFKHU�� ULFKHVW���:H�DOVR�FRQVLGHUHG�DQ� LQGLYLGXDO¶V�KLJKHVW� DWWDLQHG�
HGXFDWLRQ�OHYHO�E\�FUHDWLQJ�D�FDWHJRU\�YDULDEOH��LOOLWHUDF\��SULPDU\�VFKRRO��PLGGOH�VFKRRO��KLJK�VFKRRO��FROOHJH�DQG�DERYH��
���DQG�LQFOXGHG�WZR�ELQDU\�YDULDEOHV��OLYLQJ�LQ�DQ�XUEDQ�DUHD����DQG�KDYLQJ�DQ�XUEDQ�KXNRX�����8UEDQ�KXNRX�ZDV�RULJLQDOO\�
SURSRVHG�DV�DQ�LQWHUQDO�SDVVSRUW�SHUPLWWLQJ�D�SHUVRQ�WR�OLYH�LQ�DQ�XUEDQ�DUHD�LQ�&KLQD�DQG�XVXDOO\�SURYLGHV�ZHOIDUH�DQG�
DFFHVV�WR�KHDOWKFDUH��KRXVLQJ�DQG�HGXFDWLRQ�����  
 
&RYDULDWHV 
,&�FRXOG�DOVR�EH� LQIOXHQFHG�E\�GHPRJUDSKLF�DQG� OLIHVW\OH� IDFWRUV�� DQG� WKXV�ZH� LQFOXGHG�NH\�GHPRJUDSKLF�DQG� OLIHVW\OH�
IDFWRUV�IURP�WKH�&+$5/6�GDWD�DV�FRYDULDWHV��)RU�GHPRJUDSKLF�IDFWRUV��ZH�LQFOXGHG�JHQGHU��PDOH��IHPDOH���DJH�JURXS�������
>��±�����>��±�����>��±�����! ����DQG�PDULWDO�VWDWXV��PDUULHG��RWKHU���)RU�OLIHVW\OH�IDFWRUV��ZH�LQFOXGHG�WKUHH�ELQDU\�YDULDEOHV��
WREDFFR�FRQVXPSWLRQ��DOFRKRO�FRQVXPSWLRQ�LQ�WKH�SDVW�\HDU��DQG�WKH�SUHVHQFH�RI�DQ\�RQH�RI�WZHOYH�FKURQLF�GLVHDVHV��:H�
DOVR�LQFOXGHG�SURYLQFH�DQG�ZDYH�IL[HG�HIIHFWV�LQ�WKH�PRGHOV��5REXVW�VWDQGDUG�HUURUV�ZHUH�FOXVWHUHG�DW�WKH�KRXVHKROG�OHYHO� 
 
6WDWLVWLFDO�$QDO\VLV 
7KH�SUHVHQW�VWXG\�DLPV�WR�H[DPLQH�OLIH�FRXUVH�LQHTXDOLWLHV�LQ�,&��)LUVW��ZH�H[DPLQHG�WKH�XQDGMXVWHG�DVVRFLDWLRQ�RI�,&�ZLWK�
HDFK�HDUO\�OLIH��FXUUHQW�VRFLRHFRQRPLF��GHPRJUDSKLF�DQG�OLIHVW\OH�IDFWRU�LQ�D�ELYDULDWH�DQDO\VLV�����$�PXOWLYDULDWH�DQDO\VLV�
FRPELQLQJ� HDUO\�OLIH� IDFWRUV� DQG� ,&� SURYLGHG� EDVHOLQH� UHVXOWV�� 6LQFH� WKHUH� LV� D� SRWHQWLDO� FKDQQHO� RI� HDUO\�OLIH� IDFWRUV�
FRQWULEXWLQJ�WR�LQHTXDOLWLHV�LQ�,&�YLD�FXPXODWLYH�VRFLRHFRQRPLF�IDFWRUV��WKH�FRUUHODWLRQ�EHWZHHQ�HDUO\�OLIH�IDFWRUV�DQG�FXUUHQW�
VRFLRHFRQRPLF�SRVLWLRQ�ZDV�H[DPLQHG�XVLQJ�D�6SHDUPDQ�FRUUHODWLRQ�PDWUL[���� 
 
6HFRQG��ZH�XVHG�RUGLQDU\�OHDVW�VTXDUH�UHJUHVVLRQ�WR�H[DPLQH�KRZ�HDUO\�OLIH�IDFWRUV�DQG�FXUUHQW�VRFLRHFRQRPLF�IDFWRUV�ZHUH�
DVVRFLDWHG�ZLWK�,&��DGMXVWLQJ�IRU�GHPRJUDSKLF�DQG�OLIHVW\OH�IDFWRUV��0HGLDWLRQ�DQDO\VLV�LGHQWLILHG�WKH�GLUHFW�DQG�FXPXODWLYH�
FRQWULEXWLRQ�RI�HDUO\�OLIH�IDFWRUV��$VVRFLDWLRQV�ZHUH�H[SUHVVHG�DV�PDUJLQDO�HIIHFWV��݀ݕȀ݀ݔ��PHDVXUHG�DW�WKH�PHDQ�RI�HDFK�
FRYDULDWH��7KH�HVWLPDWHG�UHODWLRQVKLS�EHWZHHQ�,&�DQG�WKH�IDFWRUV�RI� LQWHUHVW�FDQ�EH�ELDVHG�GXH�WR�HQGRJHQHLW\�ZKHQ�WKH�
RXWFRPH�YDULDEOH�DQG�HUURU�WHUP�DUH�FRUUHODWHG��,Q�WKLV�FDVH��RXU�SULPDU\�HFRQRPHWULF�VWUDWHJ\�ZDV�WR�HPSOR\�D�µPRSSLQJ�
XS¶�DSSURDFK�����H[SORLWLQJ�WKH�FRPSUHKHQVLYH�LQIRUPDWLRQ�LQ�WKH�&+$5/6�GDWD�WR�GLUHFWO\�DFFRXQW�IRU�DV�PDQ\�SRWHQWLDO�
FRQIRXQGLQJ�IDFWRUV�DV�SRVVLEOH��  
 
7KLUG��ZH�XVHG�WKH�FRQFHQWUDWLRQ�LQGH[�WR�PHDVXUH�LQHTXDOLWLHV�LQ�,&�DQG�its five subdomains ��.�7KH�FRQFHQWUDWLRQ�LQGH[�
ZDV�FDOFXODWHG�E\�IDPLO\�HFRQRPLF�VWDWXV�EHFDXVH�LW�LV�D�UDQN�GHSHQGHQW�PHWKRG��6XSSOHPHQW�����7KH�VWDQGDUG�FRQFHQWUDWLRQ�
LQGH[�LV�QRW�QHFHVVDULO\�LQYDULDQW�WR�DUELWUDU\�UHWUDQVIRUPDWLRQV�RI�D�FDUGLQDO�YDULDEOH��DQG�WKH�SUREOHP�ZDV�DGGUHVVHG�XVLQJ�
WKH�PRGLILHG�FRQFHQWUDWLRQ�LQGH[��6XSSOHPHQW�����������7KH�FRQFHQWUDWLRQ�LQGH[�UDQJHV�IURP����WR����ZLWK�SRVLWLYH�YDOXHV�
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LQGLFDWLQJ�WKDW�SHUVRQV�ZLWK�D�KLJKHU�,&�DUH�PRUH�FRQFHQWUDWHG�DPRQJ�KLJK�LQFRPH�JURXSV��SUR�ULFK�LQHTXDOLWLHV��DQG�YLFH�
YHUVD��7KH�ODUJHU�WKH�DEVROXWH�YDOXH�RI�WKH�FRQFHQWUDWLRQ�LQGH[��WKH�JUHDWHU�WKH�,&�LQHTXDOLW\� 
 
)RXUWK��ZH�GHFRPSRVHG�WKH�FRQFHQWUDWLRQ�LQGH[�RI�,&�WR�TXDQWLI\�HDFK�GHWHUPLQDQW¶V�VSHFLILF�FRQWULEXWLRQ�ZKLOH�FRQWUROOLQJ�
IRU�RWKHU�GHWHUPLQDQWV��6XSSOHPHQW��������(DFK�IDFWRU¶V�FRQWULEXWLRQ�WR�WKH�FRQFHQWUDWLRQ�LQGH[�ZDV�FDOFXODWHG�VHSDUDWHO\�
DQG�VXPPDULVHG�E\�FDWHJRU\��$GGLWLRQDOO\��E\�GURSSLQJ�VRFLRHFRQRPLF�IDFWRUV�IURP�RXU�PRGHOV��ZH�SHUIRUPHG�PHGLDWLRQ�
DQDO\VLV� WR� LGHQWLI\� WKH� GLUHFW� FRQWULEXWLRQ� RI� HDUO\�OLIH� IDFWRUV� WR� ,&� LQHTXDOLW\� DQG� WKH� FXPXODWLYH� FRQWULEXWLRQ� RI�
VRFLRHFRQRPLF�LQHTXDOLWLHV�RYHU�WLPH� 
 
%HFDXVH�D�PRGHUDWH�SURSRUWLRQ�RI�SDUWLFLSDQWV�ZDV�H[FOXGHG��ZH�XVHG�DQ�LQFLGHQWDO�WUXQFDWLRQ�PRGHO�E\�LQWURGXFLQJ�WKH�
LQYHUVH�0LOOV�UDWLR�WR�DGMXVW�IRU�SRWHQWLDO�VHOHFWLRQ�ELDV�����:H�XVHG�PXOWLSOH�LPSXWDWLRQV�ZLWK�FKDLQHG�HTXDWLRQV�WR�LPSXWH�
PLVVLQJ�YDOXHV�����DVVXPLQJ�REVHUYDWLRQV�ZHUH�PLVVLQJ�DW�UDQGRP��(VWLPDWHV�ZHUH�FRPELQHG�DFURVV����LPSXWHG�GDWDVHWV�
EDVHG�RQ�5XELQ¶V�UXOHV�����:H�DOVR�VHSDUDWHG�WKH�ZKROH�SRSXODWLRQ�LQWR�D�\RXQJHU�JURXS��DJHG������DQG�DQ�ROGHU�JURXS��DJHG�
�����WR�SHUIRUP�KHWHURJHQHLW\�DQDO\VLV��:H�UHSRUWHG�WZR�VLGHG�S�YDOXHV��XQDGMXVWHG�IRU�PXOWLSOH�FRPSDULVRQV��DQG�����
FRQILGHQFH�LQWHUYDOV�WKURXJKRXW�WKLV�VWXG\��$�S�YDOXH��������ZDV�FRQVLGHUHG�WR�LQGLFDWH�VWDWLVWLFDO�VLJQLILFDQFH��$OO�DQDO\VHV�
ZHUH�SHUIRUPHG�LQ�6WDWD�������6WDWD�&RUS�//3��&ROOHJH�6WDWLRQ��7;��86$���  
 

5HVXOWV 

$�WRWDO�RI��������VXUYH\�SDUWLFLSDQWV�ZHUH�LQFOXGHG�LQ�RXU�DQDO\VLV��ZLWK�D�PHDQ�DJH�RI�������\HDUV��6'��������7KH�VDPSOH�
LQFOXGHG�������SDUWLFLSDQWV�LQ�WKH�ROGHU�JURXS��PHDQ�DJH��������\HDUV�ROG��6'��������DQG��������SDUWLFLSDQWV�LQ�WKH�\RXQJHU�
JURXS��PHDQ�DJH��������\HDUV�ROG��6'���������$PRQJ�WKH�LQFOXGHG�SDUWLFLSDQWV������������������ZHUH�PDOH��7KRVH�H[FOXGHG�
ZHUH�PRUH�OLNHO\�WR�KDYH�D�ORZHU�VRFLRHFRQRPLF�SRVLWLRQ�LQ�IDPLO\�HFRQRPLF�VWDWXV��D�ORZHU�HGXFDWLRQ�OHYHO�DQG�QRW�KDYLQJ�
XUEDQ�KXNRX��$OVR��WKH�H[FOXGHG�SDUWLFLSDQWV�ZHUH�PRUH�OLNHO\�WR�EH�ROGHU��VLQJOH��IHPDOH��PRUH�OLNHO\�WR�FRQVXPH�WREDFFR�
DQG�DOFRKRO��DQG�PRUH�OLNHO\�WR�KDYH�FKURQLF�GLVHDVHV��7DEOH�6��� 
 
:H�ILUVW�H[DPLQHG�WKH�UHODWLRQVKLS�EHWZHHQ�,&�DQG�HDFK�OLIH�FRXUVH�IDFWRU��:H�SORWWHG�.HUQHO�GHQVLW\�GLVWULEXWLRQV�WR�KHOS�
IRUP� DQ� LQWXLWLRQ� RI� DVVRFLDWLRQ� EHWZHHQ� ,&� DQG� HDUO\�OLIH� IDFWRUV� �)LJXUH� ���� 7KH� SORWV� VKRZHG� WKDW� GLVDGYDQWDJHG�
SDUWLFLSDQWV�ZLWK�ORZHU�SDUHQWDO�HGXFDWLRQ��ZRUVH�FKLOGKRRG�KHDOWK��KLJKHU�QHLJKERXUKRRG�DGYHUVLW\�DQG�KLJKHU�IULHQGVKLS�
GHILFLHQF\�KDG�ORZHU�,&�YDOXHV�WKDQ�DGYDQWDJHG�SDUWLFLSDQWV��7KH�SDWWHUQ�KHOG�IRU�RWKHU�HDUO\�OLIH�IDFWRUV�DV�WKH�ELYDULDWH�
DQDO\VLV�V\VWHPDWLFDOO\�DVVRFLDWHG�HDUO\�OLIH�GLVDGYDQWDJHV�ZLWK�ORZHU�YDOXHV�RI�,&�DQG�LWV�VXEIDFWRUV��S����������XVLQJ�WKH�
XQDGMXVWHG�PRGHOV��7DEOH�6����7KH�PXOWLYDULDWH�DQDO\VLV�DOVR�VXSSRUWHG�WKHVH�UHVXOWV��7DEOH�6����6HFRQG��,&�DQG�LWV�ILYH�
VXEIDFWRUV� �7DEOH�6���ZHUH� VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�FXUUHQW� VRFLRHFRQRPLF��GHPRJUDSKLF�DQG� OLIHVW\OH� IDFWRUV� �S���
��������7KLUG�� WKH�6SHDUPDQ�FRUUHODWLRQ�PDWUL[�IRU� WKH�FRUUHODWLRQ�EHWZHHQ�HDUO\�OLIH� IDFWRUV�DQG�FXUUHQW� VRFLRHFRQRPLF�
SRVLWLRQ�VKRZHG�UHDVRQDEO\�PRGHUDWH�DQG�VWURQJ�FRUUHODWLRQV�IRU�IDFWRUV�DFURVV�OLIH�FRXUVH�VWDJHV��)LJXUH���� 
 
7KH�DVVRFLDWLRQ�EHWZHHQ�,&�DQG�OLIH�FRXUVH�IDFWRUV�ZDV�IXUWKHU�LQYHVWLJDWHG�XVLQJ�UHJUHVVLRQ�DQDO\VLV��,Q�JHQHUDO��HDUO\�OLIH�
IDFWRUV� ZHUH� VLJQLILFDQWO\� DVVRFLDWHG� ZLWK� ,&� RYHU� WKLUW\� \HDUV� ODWHU�� HYHQ� DIWHU� HOLPLQDWLQJ� WKH� HIIHFW� RI� FXUUHQW�
VRFLRHFRQRPLF��GHPRJUDSKLF�DQG�OLIHVW\OH�IDFWRUV��)LJXUH���3DQHO�$�DQG�7DEOH�6����)RU�H[DPSOH��SHUVRQV�ZLWK�D� OLWHUDWH�
IDWKHU��RU�PRWKHU��UHFRUGHG�D������������&,��������WR���������RU������������&,��������WR���������KLJKHU�,&�YDOXH�WKDQ�WKRVH�
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ZLWK�DQ�LOOLWHUDWH�IDWKHU��RU�PRWKHU���3HUVRQV�ZKR�GLG�QRW�KDYH�DFFHVV�WR�YDFFLQHV��RU�D�SK\VLFLDQ��GXULQJ�FKLOGKRRG�UHFRUGHG�
D������������&,��������WR���������RU������������&,��������WR��������� ORZHU�,&�YDOXH�WKDQ�WKRVH�ZKR�GLG�KDYH�DFFHVV��
&RPSDUHG�WR�SHUVRQV�ZKR�GLG�QRW�H[SHULHQFH�VWDUYDWLRQ�GXULQJ�FKLOGKRRG��SHUVRQV�ZKR�H[SHULHQFHG�VXVWDLQHG�VWDUYDWLRQ�
GXULQJ�FKLOGKRRG�UHFRUGHG�VLJQLILFDQWO\�ORZHU�,&�YDOXHV��������RI�D�VWDQGDUG�GHYLDWLRQ������&,��������WR���������3HUVRQV�
ZLWK�DYHUDJH��RU�ZRUVH��VHOI�UHSRUWHG�KHDOWK�GXULQJ�FKLOGKRRG�UHFRUGHG�D�VLJQLILFDQW������������&,��������WR���������RU�
�����������&,��������WR���������ORZHU�,&�YDOXH�WKDQ�SHUVRQV�ZLWK�JRRG�KHDOWK��$GGLWLRQDOO\��WKRVH�ZLWK�VHYHUH�LOOQHVV�DIWHU�
WKH�DJH�RI����UHFRUGHG�VLJQLILFDQWO\�ORZHU�,&�YDOXHV��������RI�D�VWDQGDUG�GHYLDWLRQ������&,��������WR���������3HUVRQV�ZKR�
OLYHG� LQ�DGYHUVH�QHLJKERXUKRRGV�DQG� ODFNHG�IULHQGVKLSV�GXULQJ�FKLOGKRRG� UHFRUGHG� VLJQLILFDQWO\� ORZHU� ,&�YDOXHV��GRVH�
UHVSRQVH�HIIHFWV�ZHUH�DOVR�LGHQWLILHG��$�SDUWLFLSDQW¶V�IDWKHU¶V��UDWKHU�WKDQ�PRWKHU¶V��PHQWDO�KHDOWK�GXULQJ�FKLOGKRRG�KDG�D�
ORQJ�WHUP�QHJDWLYH�HIIHFW�RQ�WKH�SDUWLFLSDQW¶V�,&��)LQDOO\��UHFHLYLQJ�PHQWRUVKLS�DQG�VXSSRUW�IURP�RWKHUV�ZDV�VLJQLILFDQWO\�
DVVRFLDWHG�ZLWK�KLJKHU�,&�YDOXHV�E\������������&,��������WR��������RI�D�VWDQGDUG�GHYLDWLRQ��  
 
$SDUW�IURP�HDUO\�OLIH�IDFWRUV��D�KLJKHU�FXUUHQW�VRFLRHFRQRPLF�SRVLWLRQ�ZDV�VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�D�KLJKHU�,&�YDOXH�
IRU�SDUWLFLSDQWV�ZLWK�D�KLJKHU�IDPLO\�HFRQRPLF�VWDWXV��ZKR�OLYHG�LQ�DQ�XUEDQ�DUHD��KDG�DQ�XUEDQ�KXNRX�RU�KDG�DWWDLQHG�D�
KLJKHU�OHYHO�RI�HGXFDWLRQ��7DEOH�6����$GGLWLRQDOO\��ZH�REVHUYHG�D�GRVH�UHVSRQVH�HIIHFW�RQ�,&�IRU�IDPLO\�HFRQRPLF�VWDWXV�DQG�
HGXFDWLRQDO�DWWDLQPHQW�OHYHO��&RPSDUHG�WR�SDUWLFLSDQWV�LQ�4XDQWLOH���IRU�IDPLO\�HFRQRPLF�VWDWXV��SDUWLFLSDQWV�LQ�4XDQWLOHV�
�±��GHPRQVWUDWHG������������&,��������WR��������������������&,��������WR��������������������&,��������WR��������DQG�
������ �����&,�� ������ WR� ������� KLJKHU� SURJQRVWLF� YDOXHV�� UHVSHFWLYHO\��0HDQZKLOH�� FRPSDUHG� WR� LOOLWHUDWH� SDUWLFLSDQWV��
SDUWLFLSDQWV�ZKR�KDG�FRPSOHWHG�SULPDU\�VFKRRO��PLGGOH�VFKRRO��KLJK�VFKRRO��DQG�FROOHJH�DQG�DERYH�UHFRUGHG������������
&,��������WR��������������������&,��������WR��������������������&,��������WR��������DQG������������&,��������WR��������
KLJKHU�SURJQRVWLF�YDOXHV��  
 
0HDQZKLOH��DGYHUVH�FKLOGKRRG�H[SHULHQFHV�ZHUH�PDLQO\�DVVRFLDWHG�ZLWK� ORZ�YDOXHV�RI�FRJQLWLYH�DQG�VHQVRU\�FDSDFLWLHV��
DOWKRXJK�QHJDWLYH�HIIHFWV�ZHUH�DOVR�LGHQWLILHG�IRU�ORFRPRWRU��YLWDOLW\�DQG�SV\FKRORJLFDO�FDSDFLW\��)LJXUH���3DQHO�%�)�DQG�
7DEOH�6����$V�GLVSOD\HG��PRVW�HVWLPDWHG�FRHIILFLHQWV�IRU�FRJQLWLYH�DQG�VHQVRU\�FDSDFLWLHV�ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW�ZLWK�
QDUURZHU�����FRQILGHQFH�LQWHUYDOV��)LJXUH���3DQHO�%�DQG�&���)RU�H[DPSOH��SHUVRQV�ZLWK�D�OLWHUDWH�IDWKHU�UHFRUGHG�D�������
�����&,��������WR��������KLJKHU�FRJQLWLYH�FDSDFLW\�YDOXH�WKDQ�WKRVH�ZLWK�DQ�LOOLWHUDWH�IDWKHU��3HUVRQV�ZLWK�D�OLWHUDWH�PRWKHU�
UHFRUGHG�D������������&,��������WR��������KLJKHU�VHQVRU\�FDSDFLW\�YDOXH�WKDQ�WKRVH�ZLWK�DQ�LOOLWHUDWH�PRWKHU��&RPSDUHG�WR�
SHUVRQV�ZKR�GLG�QRW�H[SHULHQFH�VWDUYDWLRQ�GXULQJ�FKLOGKRRG��SHUVRQV�ZKR�H[SHULHQFHG�VXVWDLQHG�VWDUYDWLRQ�GXULQJ�FKLOGKRRG�
UHFRUGHG�VLJQLILFDQWO\�ORZHU�FRJQLWLYH�FDSDFLW\�YDOXHV��������RI�D�VWDQGDUG�GHYLDWLRQ������&,��������WR��������DQG�VHQVRU\�
FDSDFLW\�YDOXHV��������RI�D�VWDQGDUG�GHYLDWLRQ������&,��������WR���������+RZHYHU��PRVW�HVWLPDWHG�FRHIILFLHQWV�IRU�ORFRPRWRU��
YLWDOLW\�DQG�SV\FKRORJLFDO�FDSDFLW\�ZHUH�HLWKHU�QRW�VWDWLVWLFDOO\�VLJQLILFDQW�RU�ZLWK�ZLGHU�����FRQILGHQFH�LQWHUYDOV��)LJXUH�
��3DQHO�'�)���GHQRWLQJ�VWDWLVWLFDOO\�OHVV�SUHFLVH�HVWLPDWLRQV� 
 
:H�SHUIRUPHG�WZR�VHQVLWLYLW\�DQDO\VHV��)LUVW��ZH�XVHG�WKH�LQYHUVH�0LOOV�UDWLR�WR�DGMXVW�IRU�SRWHQWLDO�VDPSOH�VHOHFWLRQ�FRQFHUQV�
GXH�WR�PLVVLQJ�YDOXHV��7DEOH�6����VHFRQG��ZH�XVHG�PXOWLSOH�LPSXWDWLRQV�ZLWK�FKDLQHG�HTXDWLRQ�WR�GHDO�ZLWK�PLVVLQJ�GDWD�
�7DEOH�6����$OO�WKHVH�VHQVLWLYLW\�DQDO\VHV�GLG�QRW�VXEVWDQWLDOO\�FKDQJH�RXU�UHVXOWV��ZKLFK�VXJJHVWV�WKDW�RXU�UHVXOWV�DUH�UREXVW�
ZLWKRXW�H[FOXGHG�SDUWLFLSDQWV��  
 
2XU�PHGLDWLRQ�DQDO\VLV�H[FOXGHG�WKH�FXUUHQW�VRFLRHFRQRPLF�IDFWRUV�IURP�UHJUHVVLRQ�PRGHOV��WKHUHIRUH��WKH�FRHIILFLHQWV�RI�
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HDUO\�OLIH�IDFWRUV�LQFOXGH�WKHLU�GLUHFW�HIIHFWV�RQ�,&�DQG�WKHLU�FXPXODWLYH�HIIHFWV�RQ�,&�WKURXJK�FXUUHQW�VRFLRHFRQRPLF�IDFWRUV��
$FFRUGLQJ�WR�WKHVH�UHVXOWV��WKH�PDUJLQDO�HIIHFW�RI�HDUO\�OLIH�IDFWRUV�RQ�,&�JHQHUDOO\�EHFDPH�ODUJHU��7DEOH�6����VXSSRUWLQJ�WKH�
VXJJHVWLRQ� WKDW� HDUO\�OLIH� IDFWRUV� SOD\� D� UROH� LQ� LQIOXHQFLQJ� ODWH�OLIH� ,&� WKURXJK� WKH� DFFXPXODWLRQ� RI� VRFLRHFRQRPLF�
LQHTXDOLWLHV� 
 
7KH� FRQFHQWUDWLRQ� LQGH[� PHWKRG� HQDEOHG� XV� WR� HVWLPDWH� WKH� H[WHQW� RI� LQHTXDOLWLHV� LQ� ,&� DQG� LGHQWLI\� WKH� FRPSDUDWLYH�
LPSRUWDQFH�RI�GLIIHUHQW�IDFWRUV�XVLQJ�D�UHJUHVVLRQ�EDVHG�GHFRPSRVLWLRQ��7KH�FRQFHQWUDWLRQ�LQGH[�ZDV������������&,��������
WR��������IRU�,&�������������&,���������WR��������IRU�ORFRPRWRU�������������&,��������WR��������IRU�FRJQLWLYH�FDSDFLW\��
�����������&,��������WR��������IRU�YLWDOLW\�������������&,��������WR��������IRU�VHQVRU\�FDSDFLW\�DQG������������&,���������
WR��������IRU�SV\FKRORJLFDO�FDSDFLW\��7KH�SRVLWLYH�YDOXHV�LQGLFDWH�WKH�H[LVWHQFH�RI�SUR�ULFK�,&�LQHTXDOLWLHV��WKDW�LV��KLJKHU�,&�
YDOXHV�DUH�PRUH�FRQFHQWUDWHG�DPRQJ�WKH�ULFK��1RWDEO\��WKH�DEVROXWH�YDOXHV�IRU�FRJQLWLYH�FDSDFLW\�DQG�VHQVRU\�FDSDFLW\�ZHUH�
ODUJHU�WKDQ�WKH�FRQFHQWUDWLRQ�LQGH[�IRU�,&��LQGLFDWLQJ�WKDW�,&�LQHTXDOLW\�ZDV�GULYHQ�E\�LQHTXDOLWLHV�LQ�FRJQLWLYH�DQG�VHQVRU\�
FDSDFLW\��$GGLWLRQDOO\��RXU�VXEJURXS�DQDO\VLV�VKRZHG�D�FRQFHQWUDWLRQ�LQGH[�RI������������&,��������WR��������IRU�,&�IRU�WKH�
\RXQJHU�JURXS�FRPSDUHG�WR������������&,��������WR��������IRU�WKH�ROGHU�JURXS��LQGLFDWLQJ�JUHDWHU�LQHTXDOLW\�ZLWKLQ�WKH�
ROGHU�JURXS��7KLV�SDWWHUQ�KROGV�LQ�ORFRPRWRU�DQG�FRJQLWLYH�FDSDFLW\�EXW�QRW�IRU�YLWDOLW\��VHQVRU\�FDSDFLW\�DQG�SV\FKRORJLFDO�
FDSDFLW\��7DEOH�6��� 
 
:H�GHFRPSRVHG� WKH�FRQFHQWUDWLRQ� LQGH[� LQWR� WKH�FRQWULEXWLRQ�RI�HDFK� OLIH�FRXUVH�IDFWRU� �7DEOH�6�����2YHUDOO�� HDUO\�OLIH�
IDFWRUV�GLUHFWO\�DFFRXQWHG�IRU�������������&,���������WR���������RI�,&�LQHTXDOLWLHV��)LJXUH���3DQHO�$���OLIHVW\OH�IDFWRUV��
GHPRJUDSKLF�IDFWRUV��VRFLRHFRQRPLF�SRVLWLRQ��H[FOXGLQJ�IDPLO\�HFRQRPLF�VWDWXV��DQG�IDPLO\�HFRQRPLF�VWDWXV�DFFRXQWHG�IRU�
������������&,���������WR��������������������&,��������WR���������������������&,���������WR���������DQG��������
�����&,���������WR����������UHVSHFWLYHO\��(DFK�IDFWRU¶V�FRQWULEXWLRQ�ZDV�VLPLODU�DFURVV�VXEGRPDLQV��ZLWK�SV\FKRORJLFDO�
FDSDFLW\�WKH�RQO\�H[FHSWLRQ��1RWDEO\��WKH�GHFRPSRVLWLRQ�UHVXOWV�IRU�ORFRPRWRU�DQG�SV\FKRORJLFDO�FDSDFLW\�ZHUH�OHVV�SUHFLVH�
VLQFH� WKHVH� WZR�VXEIDFWRUV�RQO\�KDG� VPDOO�DEVROXWH�YDOXHV�RI� WKH�FRQFHQWUDWLRQ� LQGH[��7KHRUHWLFDOO\�� HDFK�GHWHUPLQDQW¶V�
FRQWULEXWLRQ�WR�WKH�FRQFHQWUDWLRQ�LQGH[�RI�,&�FRXOG�EH�DWWULEXWHG�WR�WKH�LQWHUDFWLRQ�EHWZHHQ�FKDQJHV�LQ�WKH�GHWHUPLQDQW¶V�
FRQFHQWUDWLRQ�LQGH[�LWVHOI�DQG�WKH�GHWHUPLQDQW¶V�SDUWLDO�HIIHFW�RQ�,&��,Q�RXU�PHGLDWLRQ�DQDO\VLV��WKH�PDUJLQDO�HIIHFW�RI�HDUO\�
OLIH�IDFWRUV�RQ�,&�JHQHUDOO\�EHFDPH�ODUJHU��OHDGLQJ�HDUO\�OLIH�IDFWRUV�WR�DFFRXQW�IRU�������������&,���������WR���������RI�
,&� LQHTXDOLWLHV��������������&,��������� WR���������RI� ORFRPRWRU�FDSDFLW\� LQHTXDOLWLHV��������������&,��������� WR�
��������RI�FRJQLWLYH�FDSDFLW\�LQHTXDOLWLHV��������������&,���������WR���������RI�YLWDOLW\�LQHTXDOLWLHV��������������&,��
�������WR���������RI�VHQVRU\�FDSDFLW\�LQHTXDOLWLHV�DQG�������������&,���������WR���������RI�SV\FKRORJLFDO�FDSDFLW\�
LQHTXDOLWLHV��)LJXUH���3DQHO�%�DQG�7DEOH�6���� 
 

'LVFXVVLRQ 

8VLQJ�D�ODUJH�UHSUHVHQWDWLYH�VDPSOH�RI� WKH�ROGHU�&KLQHVH�SRSXODWLRQ��ZH�IRXQG�WKDW�XQIDYRXUDEOH�HDUO\�OLIH�IDFWRUV�ZHUH�
OLQNHG�WR�ORZHU�ODWH�OLIH�,&�YDOXH�RYHU�WKLUW\�\HDUV�ODWHU��ERWK�GLUHFWO\�DQG�WKURXJK�WKH�FXPXODWLYH�HIIHFWV�RI�VRFLRHFRQRPLF�
LQHTXLWLHV�RYHU�D�SHUVRQ¶V�OLIH�FRXUVH��8QIDYRXUDEOH�HDUO\�OLIH�IDFWRUV�ZHUH�PRUH�OLNHO\�WR�GHFUHDVH�DQ�LQGLYLGXDO¶V�FRJQLWLYH�
DQG�VHQVRU\�FDSDFLWLHV�WKDQ�ORFRPRWRU�IXQFWLRQLQJ��SV\FKRORJLFDO�FDSDFLW\�RU�KRPHRVWDVLV��$V�D�FRQVHTXHQFH��VLJQLILFDQW�
LQHTXDOLWLHV�LQ�,&�ZHUH�REVHUYHG�DFURVV�WKH�SRSXODWLRQ�ZLWK�D�KLJKHU�FXUUHQW�VRFLRHFRQRPLF�SRVLWLRQ�DVVRFLDWHG�ZLWK�EHWWHU�
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RXWFRPHV��7KHVH�LQHTXDOLWLHV�YDULHG�VXEVWDQWLDOO\�DFURVV�WKH�YDULRXV�,&�VXEIDFWRUV��ZLWK�PRUH�LQHTXDOLWLHV�IRXQG�LQ�FRJQLWLYH�
DQG� VHQVRU\�FDSDFLWLHV��$OWKRXJK�D�SDUWLFLSDQW¶V� FXUUHQW�VRFLRHFRQRPLF�SRVLWLRQ�DFFRXQWHG� IRU�PRVW� ,&� LQHTXDOLWLHV��ZH�
IRXQG�WKDW�HDUO\�OLIH�IDFWRUV�GLUHFWO\�H[SODLQHG�D�VXEVWDQWLDO�VKDUH�RI�,&�LQHTXDOLWLHV� 
 
7R�WKH�EHVW�RI�RXU�NQRZOHGJH�� WKLV�LV� WKH�ILUVW�FRPSUHKHQVLYH�OLIH�FRXUVH�DQDO\VLV�RI� WKH�VRFLRHFRQRPLF�GHWHUPLQDQWV�RI�
LQHTXDOLWLHV�LQ�LQWULQVLF�FDSDFLW\��D�PRUH�KROLVWLF�DQG�VWUHQJWKV�EDVHG�FRQVWUXFW�RI�KXPDQ�DJHLQJ�WKDQ�DSSURDFKHV�FRQVLGHULQJ�
VSHFLILF� FRQGLWLRQV� ����$OWKRXJK� D�PRGHUDWH� SURSRUWLRQ� RI� RXU� VDPSOH�ZDV� H[FOXGHG� IURP� RXU� DQDO\VLV�� WKH� VHQVLWLYLW\�
DQDO\VHV�LQGLFDWHG�WKDW�RXU�UHVXOWV�ZHUH�UHOLDEOH�DQG�UREXVW��  
 
2XU�ILQGLQJV�ZHUH�FRQVLVWHQW�ZLWK�SUHYLRXV�UHVHDUFK�OLQNLQJ�HDUO\�OLIH�IDFWRUV�WR�VSHFLILF� ODWH�OLIH�KHDOWK�RXWFRPHV�DV�ZH�
IRXQG�D� UREXVW� UHODWLRQVKLS�EHWZHHQ�HDUO\�OLIH� IDFWRUV�DQG� ODWH�OLIH�,&�YDOXHV� WKDW� UHPDLQHG� VWDWLVWLFDOO\� VLJQLILFDQW� DIWHU�
FRQWUROOLQJ� IRU� D� YDULHW\� RI� GHPRJUDSKLF�� OLIHVW\OH� DQG� FXUUHQW� VRFLRHFRQRPLF� IDFWRUV�� )RU� H[DPSOH�� XQIDYRXUDEOH�
VRFLRHFRQRPLF� SRVLWLRQ�� VXVWDLQHG� VWDUYDWLRQ�� ORZ� SDUHQWDO� HGXFDWLRQ�� SRRU� KHDOWK� VWDWXV� DQG� WKH� DEVHQFH� RI� HVVHQWLDO�
KHDOWKFDUH�VHUYLFHV�LQ�FKLOGKRRG�KDYH�EHHQ�IRXQG�WR�LQFUHDVH�WKH�OLNHOLKRRG�RI�EHLQJ�IUDLO�LQ�ROG�DJH�����������0HDQZKLOH��RXU�
ILQGLQJV�VLJQLILFDQWO\�DVVRFLDWHG�EHWWHU�FKLOGKRRG�IULHQGVKLSV��KHDOWK\�EHKDYLRXU�DQG�UHFHLYLQJ�PHQWRUVKLS�DQG�VXSSRUW�IURP�
RWKHUV�LQ�FKLOGKRRG�ZLWK�D�KLJKHU�SURJQRVWLF�,&�YDOXH�LQ�ODWHU�OLIH��+RZHYHU��RXU�DQDO\VLV�RI�WKH�EURDG�,&�FRQVWUXFW�DOVR�
DOORZHG�XV�WR�H[DPLQH�WKH�YDULDWLRQ�RI�WKHVH�DVVRFLDWLRQV�DFURVV�VXEGRPDLQV�DQG�WKH�IDFWRUV�DFURVV�WKH�OLIH�FRXUVH�WKDW�PD\�
LQIOXHQFH�WKHVH��  
 
:H�IRXQG� WKDW� HDUO\�OLIH� IDFWRUV�ZHUH�PRUH� OLNHO\� WR� LPSDLU� FRJQLWLYH�DQG� VHQVRU\�FDSDFLWLHV�FRPSDUHG�ZLWK� ORFRPRWRU�
IXQFWLRQLQJ��YLWDOLW\�DQG�SV\FKRORJLFDO�FDSDFLW\��7KLV�LV�RI�LQWHUHVW�VLQFH��LQ�ZHVWHUQ�(XURSH��FRJQLWLYH�FDSDFLW\�DSSHDUV�WR�
EH� LPSURYLQJ� DPRQJ� ROGHU� SHRSOH�ZKHQ� FRPSDUHG� WR� SUHYLRXV� JHQHUDWLRQV� RI� SHRSOH� RI� WKH� VDPH�DJH� ���� DOWKRXJK� WKH�
PHFKDQLVP�IRU�WKLV�LV�XQFOHDU��&RJQLWLYH�FDSDFLW\�LQ�ROGHU�DJH�PD\�EH�LQIOXHQFHG�E\�FRJQLWLYH�GHYHORSPHQW�LQ�HDUO\�OLIH�����
ZKLFK�PD\�EH�DVVRFLDWHG�ZLWK�FKLOG�EUDLQ�VWUXFWXUDO�DOWHUDWLRQV�RI�WKH�FHUHEUDO�FRUWH[�����$OWKRXJK�H[SRVXUH�WR�VWUHVVRUV�LV�
SURWHFWLYH�LQ�WKDW� WKH\�SURPRWH�VKRUW�WHUP�DGDSWDWLRQ�� LW�FDQ�OHDG�WR�D� ORQJ�WHUP�G\VUHJXODWLRQ�RI�DOORVWDVLV�WKDW�SURPRWH�
PDODGDSWLYH� ZHDU� DQG� WHDU� RQ� WKH� ERG\� DQG� EUDLQ� XQGHU� FKURQLFDOO\� VWUHVVIXO� FRQGLWLRQV� ���� (PHUJLQJ� HYLGHQFH� LQ�
QHXURVFLHQFH� VXJJHVWV� WKDW� FKLOGKRRG� DGYHUVLW\� DOWHUV� WUDMHFWRULHV� RI� EUDLQ� GHYHORSPHQW� DQG� QHJDWLYHO\� GDPDJHV� EUDLQ�
VWUXFWXUH�� IXQFWLRQ� DQG� FRQQHFWLYLW\� ���� )RU� H[DPSOH�� FKLOGKRRG� DGYHUVLW\� UHGXFHV� WKH� YROXPH� RI� WKH� KLSSRFDPSXV�� WKH�
YROXPH�RI�DQWHULRU�FLQJXODWH�DQG�YHQWURPHGLDO�DQG�GRUVRPHGLDO�FRUWLFHV��������DIIHFWV�WKH�GHYHORSPHQW�RI�NH\�ILEUH�WUDFWV�����
DSSHDUV�WR�DOWHU�WKH�GHYHORSPHQW�RI�VHQVRU\�V\VWHPV�WKDW�SURFHVV�DQG�FRQYH\�VWUHVVIXO�H[SHULHQFHV�����0DQ\�RI�WKH�HDUO\�OLIH�
FKDUDFWHULVWLFV�DVVRFLDWHG�ZLWK�FRJQLWLYH� LQHTXDOLWLHV� LQ�RXU�DQDO\VLV� �IRU�H[DPSOH�� OLWHUDF\�RI� WKH� IDWKHU�RU� VWDUYDWLRQ� LQ�
FKLOGKRRG��SURYLGH�REYLRXV�URXWHV�WR�VXSSRUW�WKLV��7KH�PDLQ�HDUO\�OLIH�FKDUDFWHULVWLFV�DVVRFLDWHG�ZLWK�SRRU�VHQVRU\�FDSDFLW\�
FRQFHUQHG�VWDUYDWLRQ�DQG�LOOQHVV�ZKLFK�SK\VLRORJLFDOO\�PD\�KDYH�LPSDFWHG�WKH�GHYHORSPHQW�RI�KHDULQJ�DQG�YLVLRQ��  
 
7KH� VPDOOHU� QHJDWLYH� HIIHFW� RI� HDUO\�OLIH� GLVDGYDQWDJHV� LGHQWLILHG� IRU� ORFRPRWRU� IXQFWLRQLQJ�� YLWDOLW\� DQG� SV\FKRORJLFDO�
FDSDFLWLHV�LV�VRPHZKDW�VXUSULVLQJ��3V\FKRORJLFDO�FDSDFLW\�ZDV�SDUWO\�GRPLQDWHG�E\�HDUO\�OLIH�GHWHUPLQDQWV�DOWKRXJK�OHVV�
LQIOXHQFH�ZDV�LGHQWLILHG��VXJJHVWLQJ�WKH�LQIOXHQFH�RI�FKLOGKRRG�GHYHORSPHQW�RQ�WKH�DELOLW\�WR�PDQDJH�VWUHVVRUV��2XU�PHDVXUH�
RI�SV\FKRORJLFDO�FDSDFLW\�ZDV�GRPLQDWHG�E\�D�GHSUHVVLRQ�VFRUH�����ZKLFK�LWVHOI�LV�KHDYLO\�LQIOXHQFHG�E\�FXUUHQW�OLIH�HYHQWV�
DQG�JHQHWLF�SUHGLVSRVLWLRQ�����:KLOH�GLPLQLVKHG�ORFRPRWRU�FDSDFLW\�ZDV�DOVR�DVVRFLDWHG�ZLWK�DGYHUVH�HDUO\�OLIH�RU�OLIH�FRXUVH�
H[SRVXUHV�� WKH� LPSDFW� ZDV� OHVV� WKDQ� IRU� FRJQLWLYH� FDSDFLW\�� /RFRPRWRU� FDSDFLW\� LV� LQIOXHQFHG� E\� PDQ\� IDFWRUV� ZLWK�
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FRQIOLFWLQJ�DVVRFLDWLRQV�ZLWK�VRFLRHFRQRPLF�SRVLWLRQ�����0RUHRYHU��WKH�G\VUHJXODWLRQ�GHULYHG�IURP�VWUHVVRUV�LQ�FKLOGKRRG�
FRXOG�EH�PDVNHG�E\�WKH�JURZWK�RI�RUJDQV�VLQFH�ORFRPRWLRQ�FRYHUV�VNHOHWDO�PXVFOH�SK\VLRORJ\��FDUGLRYDVFXODU�V\VWHP�HQHUJ\�
KRPHRVWDVLV�� RVWHRDUWLFXODU� DQG� QHXURSK\VLRORJ\� ���� )LQDOO\�� YLWDOLW\� FRXOG� EH� OHVV� OLNHO\� WR� EH� DIIHFWHG� EHFDXVH� RI� � D�
SHUVRQ¶V�XQGHUO\LQJ�UHVLOLHQFH�WR�FKDOOHQJHV��YLJRXU�DQG�VWDPLQD��DQG�WKXV�PDLQWDLQ�KRPHRVWDVLV�LQ�WKH�IDFH�RI�GDLO\�VWUHVVRUV�
��� FRPSDUHG� ZLWK� FRJQLWLYH� DQG� VHQVRU\� FDSDFLWLHV�� ZKLFK� DUH� WZR� PDMRU� FKDQQHOV� FRQQHFWLQJ� LQGLYLGXDOV� WR� WKHLU�
HQYLURQPHQWV��  
 
2XU�ILQGLQJV�DOVR�OHQW�VXSSRUW�WR�WKH�ELRORJLFDO�ZHDWKHULQJ�WKHRU\�WKDW�DPELHQW�VWUHVV�RI�GLVDGYDQWDJHG�H[SRVXUHV�IRVWHUV�
ELRORJLFDO�ZHDU�DQG� WHDU� WKURXJKRXW� WKH� OLIH�FRXUVH� ����6SHFLILFDOO\��SURORQJHG�H[SRVXUH� WR� VRFLRHFRQRPLF�GLVDGYDQWDJH�
IRVWHUV�DQ�DGYHUVH�SK\VLRORJLFDO�UHVSRQVH�WKDW�GDPDJHV�FHOOV�DQG�LQGXFHV�R[LGDWLYH�VWUHVV����DQG�SURYLGHV�KLJKO\�VDOLHQW�FXHV�
RI�WKUHDW�WKDW�WULJJHU�QHJDWLYH�HPRWLRQDOLW\�DQG�D�FDVFDGH�RI�ELRORJLFDO�UHVSRQVHV�WKDW��RYHU�WLPH��FDXVH�ZHDU�DQG�WHDU�RQ�
SK\VLRORJLFDO�V\VWHPV��LQFUHDVLQJ�WKH�ULVN�IRU�ELRORJLFDO�DJHLQJ���� 
 
:H�KDYH�LGHQWLILHG�VLJQLILFDQW�VRFLRHFRQRPLF�LQHTXDOLWLHV�LQ�ODWH�OLIH�,&��D�ILQH�JUDLQHG�SUR[\�IRU�WKH�RYHUDOO�KHDOWK�RI�ROGHU�
DGXOWV��ZLWK�D�KLJKHU�VRFLRHFRQRPLF�SRVLWLRQ�OLQNHG�WR�D�KLJKHU�RYHUDOO�,&�YDOXH��7KHVH�ILQGLQJV�DUH�FRQVLVWHQW�ZLWK�SUHYLRXV�
VWXGLHV�WKDW�KDYH�SURYLGHG�FRPSUHKHQVLYH�HYLGHQFH�DFURVV�FRXQWULHV�FRQFHUQLQJ�VRFLRHFRQRPLF�GHWHUPLQDQWV�RI�YDULRXV�
KHDOWK�GRPDLQV��������LQFOXGLQJ�VHOI�UDWHG�KHDOWK��TXDOLW\�RI�OLIH��������IXQFWLRQDO�OLPLWDWLRQV�LQ�GDLO\�OLIH�����DQWKURSRPHWULF�
PHDVXUHV����DQG�HYHQ�PRUWDOLW\�����+RZHYHU��PXFK�RI�WKLV�UHVHDUFK�LV�LQFRQFOXVLYH�IRU�ERWK�HIIHFW�VL]H�DQG�GLUHFWLRQ���±����
DQG� VRPH� ILQGLQJV�SUHVHQW�FRQIOLFWLQJ� UHVXOWV�� OLNHO\�GXH� WR� WKH�FRQIRXQGLQJ�HIIHFWV�RI�HQYLURQPHQWDO� IDFWRUV�RQ�KHDOWK��
0RUHRYHU�� PDQ\� RI� WKH� KHDOWK�UHODWHG� RXWFRPHV� VWXGLHG� SUHYLRXVO\� KDYH� HLWKHU� EHHQ� VXEMHFWLYH� RU� OLPLWHG� WR� YDULRXV�
FRPSRQHQWV�RI�ZKDW�PLJKW�EH�FRQVLGHUHG�DV�DQ�LQGLYLGXDO¶V�KHDOWK�VWDWXV���������±����7KH�EXON�RI�WKHVH�DQDO\VHV�KDV�DOVR�KDG�
GLIILFXOW\�WHDVLQJ�RXW�WKH�UROH�RI�HDUO\�OLIH�DQG�OLIH�FRXUVH�VRFLRHFRQRPLF�LQIOXHQFHV�� �  
 
'LVWUHVVLQJO\��ZH�IRXQG�WKDW�WKH�QHJDWLYH�HIIHFW�RI�HDUO\�OLIH�GLVDGYDQWDJHV�RQ�FRJQLWLYH�DQG�VHQVRU\�FDSDFLWLHV�SHUVLVWHG�DQG�
DFFXPXODWHG� RYHU� WKLUW\� \HDUV� DV�ZH� HVWLPDWHG� JUHDWHU� LQHTXDOLWLHV� LQ� WKH� WZR� VXEIDFWRUV� FRPSDUHG�ZLWK� LQHTXDOLWLHV� LQ�
ORFRPRWRU��YLWDOLW\�DQG�SV\FKRORJLFDO�FDSDFLWLHV��,Q�IDFW��GXUDEOH�H[SRVXUH�WR�FRQFHQWUDWHG�GLVDGYDQWDJHV�LQ�DGXOWKRRG�PD\�
VWLOO�GDPDJH�WKH�SHUVRQ¶V�FRJQLWLRQ�����DQG�ORZHU�VRFLRHFRQRPLF�SRVLWLRQ�LQ�ODWH�OLIH�LV�UHODWHG�WR�DQ�DFFHOHUDWLRQ�RI�DJHLQJ�
DFURVV�D�EURDG�UDQJH�RI�IXQFWLRQDO�DELOLWLHV�DQG�SKHQRW\SHV�� LQFOXGLQJ�FRJQLWLRQ�� ORFRPRWLRQ��VHQVRU\�DQG�SV\FKRORJLFDO�
IXQFWLRQLQJ�����7KHVH�DVVRFLDWLRQV�DUH�XQGHUSLQQHG�E\�ELRORJLFDO�SURFHVVHV�VXFK�DV�FKURQLF�DOORVWDWLF� ORDG�DQG�VXVWDLQHG�
LQIODPPDWLRQ��������$PRQJ�OLIH�FRXUVH�GHWHUPLQDQWV��WKH�LPSDFW�RI�HGXFDWLRQ�ZDV�DOVR�PXFK�JUHDWHU�IRU�FRJQLWLYH�FDSDFLW\�
WKDQ� IRU�DOO� WKH�RWKHU�FDSDFLWLHV��&RPELQHG�� WKHVH� ODWH�OLIH� LQHTXDOLWLHV�ZRXOG� UHLQIRUFH� WKH� ODVWLQJ� LPSDFWV�RI�HDUO\� OLIH�
HGXFDWLRQDO�RSSRUWXQLWLHV��7KHUH�LV�DOVR�D�ODUJH�ERG\�RI�HYLGHQFH�OLQNLQJ�VHQVRU\�LPSDLUPHQWV�ZLWK�ODWHU�OLIH�VRFLRHFRQRPLF�
GLVDGYDQWDJH�LQ�D�VHOI�UHLQIRUFLQJ�UHODWLRQVKLS�����,Q�FRQWUDVW��D�VHGHQWDU\�RFFXSDWLRQ�PD\�KDYH�EHHQ�DVVRFLDWHG�ZLWK�PRUH�
DGYDQWDJHG�SDUWLFLSDQWV�LQ�WKLV�FRKRUW�RI�WKH�&KLQHVH�SRSXODWLRQ�����DQG�RFFXSDWLRQV�LQYROYLQJ�PRUH�PDQXDO�DFWLYLWLHV�RU�
SDUWLFLSDWLRQ� LQ� VWUHQXRXV�DFWLYLWLHV� LQ�GD\�WR�GD\� OLIH�PLJKW�KDYH� VRPH�SURWHFWLYH� LQIOXHQFHV� RQ� ORFRPRWRU� IXQFWLRQ� ����
DOWKRXJK�WKLV�PLJKW�QRW�EH�WUXH�IRU�WKH�PRVW�VWUHQXRXV�RI�RFFXSDWLRQV�� �  
 
$OWKRXJK�D�SDUWLFLSDQW¶V�FXUUHQW�VRFLRHFRQRPLF�SRVLWLRQ�DFFRXQWHG�IRU�PRVW�,&�LQHTXDOLWLHV��ZH�IRXQG�WKDW�HDUO\�OLIH�IDFWRUV�
H[SODLQHG� D� VXEVWDQWLDO� VKDUH� RI� ,&� LQHTXDOLWLHV� GLUHFWO\� RYHU� WKLUW\� \HDUV� ODWHU� DQG� YLD� WKH� FXPXODWLYH� HIIHFWV� RI�
VRFLRHFRQRPLF�LQHTXDOLWLHV��$OPRVW�DOO�RI�WKH�GHWHUPLQDQWV�RI�WKHVH�GLVSDULWLHV�FDQ�EH�VKDSHG�E\�SXEOLF�SROLFLHV�DFURVV�DQ�
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LQGLYLGXDO¶V� OLIH� FRXUVH� ��� 'HFRPSRVLQJ� ,&� LQHTXDOLWLHV� LQWR� OLIH�FRXUVH� IDFWRUV� PD\� KHOS� LGHQWLI\� NH\� FRPSRQHQWV� RI�
SURDFWLYH�HDUO\�OLIH�LQWHUYHQWLRQV�WKDW�DLP�WR�SUHVHUYH�,&�LQ�ROGHU�DJH���EHFDXVH�HQVKULQLQJ�HTXLWDEOH�HDUO\�OLIH�RSSRUWXQLWLHV�
LQIOXHQFHV�SHRSOH¶V�FDSDFLW\�WR�PDNH�FKRLFHV��FRQWULEXWH�WR�VRFLHW\�DQG�UHFHLYH�VXSSRUW�ZKHQ�QHHGHG����,PSRUWDQWO\��UHGXFLQJ�
LQHTXDOLWLHV� LQ� IDPLO\�HFRQRPLF� VWDWXV�DQG�HGXFDWLRQ�DQG�FORVLQJ� WKH�JDSV�EHWZHHQ�XUEDQ�DQG� UXUDO� UHVLGHQWV�DQG�XUEDQ�
KXNRX�DQG�QRQ�XUEDQ�KXNRX�KROGHUV�PD\�FRQWULEXWH�VLJQLILFDQWO\�WR�UHGXFLQJ�RYHUDOO�,&�LQHTXDOLWLHV��7KLV�HYLGHQFH�SURYLGHV�
VXSSRUW�IRU�WKH�&KLQHVH�JRYHUQPHQW¶V�ODWHVW�LQLWLDWLYHV��LQFOXGLQJ�³FRPPRQ�SURVSHULW\´�DQG�³UXUDO�UHYLWDOLVDWLRQ´��GHVLJQHG�
WR�UHGXFH�UXUDO�XUEDQ�GLVSDULWLHV�DQG�ZHDOWK�LQHTXDOLWLHV��  
 
2QH�RI�WKH�VWUHQJWKV�RI�WKLV�DQDO\VLV�LV�WKDW�LW�HPSOR\V�D�ULFK�VHW�RI�HDUO\�OLIH�IDFWRUV�DQG�FXUUHQW�VRFLRHFRQRPLF�IDFWRUV�WR�
H[DPLQH�DQ�LQQRYDWLYH�PHDVXUH�IRU�KHDOWK\�DJHLQJ�LQ�WKH�FRQWH[W�RI�WKH�ZRUOG¶V�ODUJHVW�DJHLQJ�SRSXODWLRQ��,QGHHG��VRFLDO�
GHWHUPLQDQWV�KDYH�EHHQ�IRXQG�WR�LQIOXHQFH�HDFK�RWKHU�EH\RQG�WKHLU�VLPXOWDQHRXV�HIIHFW�RQ�KHDOWK��UHVXOWLQJ�IURP�WKH�FRPSOH[�
LQWHUSOD\�EHWZHHQ�SK\VLFDO�HQYLURQPHQWV�DQG�FXOWXUDOO\�PHGLDWHG�EHKDYLRXUV�DQG�SV\FKRORJLFDO�IDFWRUV��+RZHYHU��WKHUH�KDV�
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QRQKXPDQ�SULPDWHV��3V\FKLDWU\�5HVHDUFK��1HXURLPDJLQJ��������±���������� 

��� &KRL��-���-HRQJ��%���3ROFDUL��$���5RKDQ��0��/��	�7HLFKHU��0��+��5HGXFHG�IUDFWLRQDO�DQLVRWURS\�LQ�WKH�YLVXDO�OLPELF�SDWKZD\�

RI�\RXQJ�DGXOWV�ZLWQHVVLQJ�GRPHVWLF�YLROHQFH�LQ�FKLOGKRRG��1HXURLPDJH���������±������������ 

��� 7RPRGD��$���3ROFDUL��$���$QGHUVRQ��&��0��	�7HLFKHU��0��+��5HGXFHG�YLVXDO�FRUWH[�JUD\�PDWWHU�YROXPH�DQG�WKLFNQHVV�LQ�\RXQJ�

DGXOWV�ZKR�ZLWQHVVHG�GRPHVWLF�YLROHQFH�GXULQJ�FKLOGKRRG��3OR6�RQH����H������������� 

��� +HUULQJD��5��-��HW�DO��&KLOGKRRG�PDOWUHDWPHQW�LV�DVVRFLDWHG�ZLWK�DOWHUHG�IHDU�FLUFXLWU\�DQG�LQFUHDVHG�LQWHUQDOL]LQJ�V\PSWRPV�

E\�ODWH�DGROHVFHQFH��3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�����������±������������� 

��� &DUOHWRQ�� 5��1�� HW� DO�� 7KH� FHQWHU� IRU� HSLGHPLRORJLF� VWXGLHV� GHSUHVVLRQ� VFDOH�� D� UHYLHZ�ZLWK� D� WKHRUHWLFDO� DQG� HPSLULFDO�

H[DPLQDWLRQ�RI�LWHP�FRQWHQW�DQG�IDFWRU�VWUXFWXUH��3OR6�2QH����H������������� 

��� 0XVOLQHU��.��/��HW�DO��3RO\JHQLF�ULVN��VWUHVVIXO�OLIH�HYHQWV�DQG�GHSUHVVLYH�V\PSWRPV�LQ�ROGHU�DGXOWV��D�SRO\JHQLF�VFRUH�DQDO\VLV��

3V\FKRORJLFDO�PHGLFLQH���������±������������ 

��� %LUQLH�� .�� HW� DO�� &KLOGKRRG� VRFLRHFRQRPLF� SRVLWLRQ� DQG� REMHFWLYHO\�PHDVXUHG� SK\VLFDO� FDSDELOLW\� OHYHOV� LQ� DGXOWKRRG�� D�

V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��3OR6�RQH����H������������� 

��� .HPRXQ��3��HW�DO��$�JHURSK\VLRORJ\�SHUVSHFWLYH�RQ�KHDOWK\�DJHLQJ��$JHLQJ�UHVHDUFK�UHYLHZV������������������� 

��� &HVDUL��0���6DGDQD��5���6XPL��<���$PXWKDYDOOL�7KL\DJDUDMDQ��-��	�%DQHUMHH��$��:KDW�,V�,QWULQVLF�&DSDFLW\�DQG�:K\�6KRXOG�

1XWULWLRQ�%H�,QFOXGHG�LQ�WKH�9LWDOLW\�'RPDLQ"�7KH�-RXUQDOV�RI�*HURQWRORJ\��6HULHV�$�YRO�������±���������� 

��� *HURQLPXV��$��7��'HHS�LQWHJUDWLRQ��/HWWLQJ�WKH�HSLJHQRPH�RXW�RI�WKH�ERWWOH�ZLWKRXW�ORVLQJ�VLJKW�RI�WKH�VWUXFWXUDO�RULJLQV�RI�

SRSXODWLRQ�KHDOWK��$PHULFDQ�-RXUQDO�RI�3XEOLF�+HDOWK������6��±6���������� 

��� /HL��0��.���%HDFK��6��5���6LPRQV��5��/��	�3KLOLEHUW��5��$��1HLJKERUKRRG�FULPH�DQG�GHSUHVVLYH�V\PSWRPV�DPRQJ�$IULFDQ�

$PHULFDQ�ZRPHQ��*HQHWLF�PRGHUDWLRQ�DQG�HSLJHQHWLF�PHGLDWLRQ�RI�HIIHFWV��6RFLDO�VFLHQFH�	�PHGLFLQH���������±����������� 

��� 6LPRQV��5��/��HW�DO��(FRQRPLF�KDUGVKLS�DQG�ELRORJLFDO�ZHDWKHULQJ��WKH�HSLJHQHWLFV�RI�DJLQJ�LQ�D�86�VDPSOH�RI�EODFN�ZRPHQ��

6RFLDO�6FLHQFH�	�0HGLFLQH���������±����������� 

��� 6HP\RQRY��0���/HZLQ�(SVWHLQ��1��	�0DVNLOH\VRQ��'��:KHUH�ZHDOWK�PDWWHUV�PRUH�IRU�KHDOWK��7KH�ZHDOWK±KHDOWK�JUDGLHQW�LQ�

���FRXQWULHV��6RFLDO�6FLHQFH�	�0HGLFLQH�������±���������� 

��� :DJJ��(���%O\WK��)��0���&XPPLQJ��5��*��	�.KDODWEDUL�6ROWDQL��6��6RFLRHFRQRPLF�SRVLWLRQ�DQG�KHDOWK\�DJHLQJ��$�V\VWHPDWLF�

UHYLHZ�RI�FURVV�VHFWLRQDO�DQG�ORQJLWXGLQDO�VWXGLHV��$JHLQJ�5HVHDUFK�5HYLHZV������������������� 

��� 6X��0��HW�DO��&RPSDULQJ�WKH�HIIHFWV�RI�&KLQD¶V�WKUHH�EDVLF�KHDOWK�LQVXUDQFH�VFKHPHV�RQ�WKH�HTXLW\�RI�KHDOWK�UHODWHG�TXDOLW\�RI�

OLIH��XVLQJ�WKH�PHWKRG�RI�FRDUVHQHG�H[DFW�PDWFKLQJ��+HDOWK�4XDO�/LIH�2XWFRPHV��������������� 

��� =KRX��=��HW�DO��$VVHVVLQJ�LQFRPH�UHODWHG�KHDOWK�LQHTXDOLW\�DQG�KRUL]RQWDO�LQHTXLW\�LQ�&KLQD��6RFLDO�,QGLFDWRUV�5HVHDUFK������



3DJH� ��� RI� �� 

���±����������� 

��� &XWOHU��'���'HDWRQ��$��	�/OHUDV�0XQH\��$��7KH� GHWHUPLQDQWV� RI�PRUWDOLW\�� -RXUQDO� RI�HFRQRPLF� SHUVSHFWLYHV����� ��±����

������� 

��� 6Q\GHU��6��(��	�(YDQV��:��1��7KH�HIIHFW�RI� LQFRPH�RQ�PRUWDOLW\��HYLGHQFH� IURP� WKH�VRFLDO� VHFXULW\�QRWFK�� 7KH�5HYLHZ�RI�

(FRQRPLFV�DQG�6WDWLVWLFV��������±����������� 

��� &KHQ��;���:DQJ��7��	�%XVFK��6��+��'RHV�PRQH\� UHOLHYH�GHSUHVVLRQ"�(YLGHQFH� IURP�VRFLDO�SHQVLRQ�H[SDQVLRQV�LQ�&KLQD��

6RFLDO�6FLHQFH�	�0HGLFLQH���������±����������� 

��� -HQVHQ��5��7��	�5LFKWHU��.��7KH� KHDOWK� LPSOLFDWLRQV� RI� VRFLDO� VHFXULW\� IDLOXUH�� HYLGHQFH� IURP� WKH�5XVVLDQ� SHQVLRQ� FULVLV��

-RXUQDO�RI�3XEOLF�(FRQRPLFV��������±����������� 

��� :DQJ��<���<DQJ��:��	�$YHQGDQR��0��,QFRPH�UHODWHG�LQHTXDOLWLHV�LQ�LQIRUPDO�FDUH��(YLGHQFH�IURP�WKH�/RQJLWXGLQDO�+HDOWK\�

/RQJHYLW\�6XUYH\�LQ�&KLQD��7KH�-RXUQDOV�RI�*HURQWRORJ\��6HULHV�%�������� 

��� 6DPSVRQ��5�� -���6KDUNH\��3��	�5DXGHQEXVK��6��:��'XUDEOH�HIIHFWV�RI�FRQFHQWUDWHG�GLVDGYDQWDJH�RQ�YHUEDO�DELOLW\�DPRQJ�

$IULFDQ�$PHULFDQ�FKLOGUHQ��3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV���������±����������� 

��� 6WHSWRH�� $�� 	� =DQLQRWWR�� 3�� /RZHU� VRFLRHFRQRPLF� VWDWXV� DQG� WKH� DFFHOHUDWLRQ� RI� DJLQJ�� $Q� RXWFRPH�ZLGH� DQDO\VLV��

3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�����������±������������� 

��� 6Q\GHU�0DFNOHU��1��HW�DO��6RFLDO�VWDWXV�DOWHUV�LPPXQH�UHJXODWLRQ�DQG�UHVSRQVH�WR�LQIHFWLRQ�LQ�PDFDTXHV��6FLHQFH����������±

������������ 

��� 6WULQJKLQL��6��HW�DO��$VVRFLDWLRQ�RI�VRFLRHFRQRPLF�SRVLWLRQ�ZLWK�KHDOWK�EHKDYLRUV�DQG�PRUWDOLW\��-$0$����������±������������ 

��� &KRX��&��)���%HFNOHV��*��/���=KDQJ��;��	�6DDGGLQH��-��%��$VVRFLDWLRQ�RI�VRFLRHFRQRPLF�SRVLWLRQ�ZLWK�VHQVRU\�LPSDLUPHQW�

DPRQJ�86�ZRUNLQJ�DJHG�DGXOWV��$PHULFDQ�MRXUQDO�RI�SXEOLF�KHDOWK����������±������������ 

��� 0LDR��-��	�:X��;��8UEDQL]DWLRQ��VRFLRHFRQRPLF�VWDWXV�DQG�KHDOWK�GLVSDULW\�LQ�&KLQD��+HDOWK�	�SODFH�������±���������� 

��� &KHQ��;���6X��'���&KHQ��;��	�&KHQ��<��:KDW�LQWHQVLW\�RI�H[HUFLVH�LV�PRVW�VXLWDEOH�IRU�WKH�HOGHUO\�LQ�&KLQD"�$�SURSHQVLW\�VFRUH�

PDWFKLQJ�DQDO\VLV��%0&�3XEOLF�+HDOWK������±��������� 

 
 

  



3DJH� ��� RI� �� 

 

)LJXUH���.HUQHO�GHQVLW\�RI� LQWULQVLF�FDSDFLW\�DFURVV�SDUHQWDO� HGXFDWLRQ�� FKLOGKRRG�KHDOWK��QHLJKERXUKRRG�DGYHUVLW\�DQG�
IULHQGVKLS�GHILFLHQF\��1� �������� 
1RWH��3DUHQWDO�HGXFDWLRQ�ZDV�HLWKHU�PRWKHU�RU�IDWKHU�RI�WKH�SDUWLFLSDQW�EHLQJ�OLWHUDWH��7KH�UHVXOWV�ZHUH�VLPLODU�XVLQJ�RWKHU�HDUO\�OLIH�IDFWRUV�DQG�VXEIDFWRUV�

RI�,&��0RUH�GHWDLOV�FDQ�EH�IRXQG�LQ�7DEOH�6���  
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)LJXUH���3DLUZLVH�6SHDUPDQ�FRUUHODWLRQ�PDWUL[�EHWZHHQ�OLIH�FRXUVH�IDFWRUV��1� ��������� 

1RWH��
�GHQRWHV�SRVLWLYH�PHDVXUHV�ZLWK�KLJKHU�VRFLRHFRQRPLF�SRVLWLRQ�RU�FKLOGKRRG�DGYDQWDJHV� 
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)LJXUH���/LQNLQJ�HDUO\�OLIH�IDFWRUV�ZLWK�ODWH�OLIH�LQWULQVLF�FDSDFLW\��1� ��������� 

1RWH��&DWHJRULFDO�YDULDEOHV�ZHUH�XVHG� UDQJLQJ� IURP��� �ORZHVW�� WR��� �KLJKHVW���3DQHO�$�&�DQG�3DQHO�'�)�XVHG�GLIIHUHQW� VFDOHV��0XOWLYDULDWH� OLQHDU�

UHJUHVVLRQV�ZHUH�SHUIRUPHG�E\�DGMXVWLQJ� IRU�FXUUHQW� VRFLRHFRQRPLF� IDFWRUV�� OLIHVW\OH� IDFWRUV�DQG�GHPRJUDSKLF� IDFWRUV�� SRLQW�HVWLPDWLRQV� DQG�����

FRQILGHQFH�LQWHUYDOV�DUH�VKRZQ��/RFRPRWRU�PDLQO\�LQFOXGHV�EDODQFH��PXVFOH�VWUHQJWK�DQG�JDLW��FRJQLWLYH�FDSDFLW\�LQFOXGHV�PHPRU\��LQWHOOLJHQFH�DQG�

SUREOHP�VROYLQJ��YLWDOLW\�LV�GHILQHG�DV�XQGHUO\LQJ�D�SHUVRQ¶V�UHVLOLHQFH�WR�FKDOOHQJHV��YLJRXU�DQG�VWDPLQD��WR�PDLQWDLQ�KRPHRVWDVLV�LQ�WKH�IDFH�RI�GDLO\�
VWUHVVRUV�� VHQVRU\� FDSDFLW\� LQFOXGHV� YLVLRQ� DQG� KHDULQJ�� SV\FKRORJLFDO� FDSDFLW\� LQYROYHV� PRRG� DQG� HPRWLRQDO� UHVLOLHQFH�� 7KH� GHWDLOV� UHJDUGLQJ�
FRHIILFLHQWV�FDQ�EH�IRXQG�LQ�7DEOH�6�� 
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)LJXUH���7KH�FRQWULEXWLRQ�RI�HDFK�FDWHJRU\�WR�WKH�LQHTXDOLWLHV�LQ�LQWULQVLF�FDSDFLW\��1� ��������� 

1RWH��7KH�ILJXUH�GHVFULEHV�WKH�SHUFHQWDJH�FRQWULEXWLRQ�RI�HDFK�FDWHJRU\�IDFWRU�WR�WKH�RYHUDOO�LQHTXDOLW\�LQ�,&�E\�GHFRPSRVLQJ�WKH�PRGLILHG�FRQFHQWUDWLRQ�

LQGH[��,Q�3DQHO�$��DOO�OLIH�FRXUVH�IDFWRUV�ZHUH�LQFOXGHG��DQG�WKXV�WKH�JUDSK�VKRZV�WKH�GLUHFW�FRQWULEXWLRQ�RI�HDUO\�OLIH�IDFWRUV�WR�LQHTXDOLWLHV�LQ�,&��,Q�

3DQHO�%��FXUUHQW�VRFLRHFRQRPLF�SRVLWLRQ�ZDV�H[FOXGHG�IURP�WKH�PRGHO�RI�PHGLDWLRQ�DQDO\VLV��DQG�WKXV�WKH�JUDSK�VKRZV�WKH�FXPXODWLYH�FRQWULEXWLRQ�RI�

HDUO\�OLIH�IDFWRUV�WR�LQHTXDOLWLHV�LQ�,&��
�&XUUHQW�VRFLRHFRQRPLF�SRVLWLRQ��6(3��H[FOXGHV�WKH�IDPLO\�HFRQRPLF�VWDWXV�IDFWRU� 

 
 

-40%

-20%

0%

20%

40%

60%

80%

100%

120%

Co
nt

riu
tio

n 
to

 C
I 

Panel A Direct contribution 

Family economic status Lifestyle Demographic SEP* Early-life factors

-20%

0%

20%

40%

60%

80%

100%

Co
nt

rib
ut

io
n 

to
 C

I

Panel B Cumulative contribution

Lifestyle Demographic Early-life factors


	Methods
	Results
	Discussion

