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5HWLUHPHQW� DQ[LHW\� PD\� FDXVH� VLJQL¿FDQW� GLVWUHVV� IRU� D� SHUVRQ�
DSSURDFKLQJ�UHWLUHPHQW�GXH�WR�WKH�LQHYLWDEOH�ORVV�RI�FULWLFDO�UHVRXUFHV��
+HDOWK\� ZHOO�EHLQJ� FDQ� FRXQWHU� UHWLUHPHQW� DQ[LHW\� DOORZLQJ� WKH�
SHUVRQ�WR�FDUHIXOO\�SODQ�DQG�PDNH�EHWWHU�OLIH�FKRLFHV�EHIRUH�DQG�GXULQJ�
UHWLUHPHQW�� 7KLV� EULHI� UHVHDUFK� UHSRUW� LQYHVWLJDWHG� ZKHWKHU� KLJK�
SV\FKRORJLFDO� ZHOO�EHLQJ� LV� DVVRFLDWHG� ZLWK� ORZHU� UHWLUHPHQW� DQ[LHW\�
DPRQJ�����PLGGOH�DJHG�VRRQ�WR�EH�UHWLULQJ�)LOLSLQRV��7KH�SDUWLFLSDQWV�
FRPSOHWHG�WKH�3(50$�3UR¿OHU�DQG�5HWLUHPHQW�$Q[LHW\�6FDOH��5HVXOWV�
UHYHDO�WKDW�D�VLJQL¿FDQW�LQYHUVH�UHODWLRQVKLS�H[LVWV�EHWZHHQ�RXU�UHVHDUFK�
YDULDEOHV�� ZLWK� RYHUDOO� SV\FKRORJLFDO� ZHOO�EHLQJ� SUHGLFWLQJ� ���� RI� WKH�
YDULDQFH� LQ� UHWLUHPHQW� DQ[LHW\�� � 3V\FKRORJLFDO� ZHOO�EHLQJ�� SDUWLFXODUO\�
LWV�NH\�FRQVWUXFWV�RI�SRVLWLYH�HPRWLRQV��3���UHODWLRQVKLSV��5���PHDQLQJ�
�0���DQG�DFFRPSOLVKPHQW��$���VKRXOG�EH�HQKDQFHG�WR�EX̆HU�IHHOLQJV�RI�
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LQ� FRPPRQ�� \HW� WKHLU� UHWLUHPHQW� H[SHULHQFHV� ZLOO� EH� GL̆HUHQW� IURP�
SUHYLRXV� JHQHUDWLRQV�� 7KH� UHWLUHPHQW� ODQGVFDSH� LV� HYHU�HYROYLQJ�
EHFDXVH� RI� LQFUHDVHG� ORQJHYLW\�� ZRUNIRUFH� G\QDPLFV�� HPSOR\PHQW�
WUHQGV�� EHWWHU� UHWLUHPHQW� EHQH¿WV�� DQG� SRWHQWLDO� UHIRUPV� LQ� 6RFLDO�
6HFXULW\�EHQH¿WV��3HRSOH�QRZ�KDYH�WKH�SRWHQWLDO�WR�OLYH�ORQJHU�WKDQ�DW�
DQ\�RWKHU�WLPH�LQ�KXPDQ�KLVWRU\��7KLV�JLIW�RI�H[WUD�WLPH�UHTXLUHV�WKDW�
ZH�IXQGDPHQWDOO\�UHGH¿QH�UHWLUHPHQW�DQG�RXU�OLIH�MRXUQH\V�OHDGLQJ�XS�
WR�LW��7UDQVDPHULFD�&HQWHU�IRU�5HWLUHPHQW�6WXGLHV���������

'HVSLWH� LWV� SHUFHLYHG� SRVLWLYH� DVSHFWV�� UHWLUHPHQW� FRXOG� DWWUDFW�
DQ[LHW\��2OXVH\L�	�2OXIHPL���������$Q\�QHZ�DQG�XQIDPLOLDU�H[SHULHQFH�
UHTXLUHV�WKH�SHUVRQ�WR�DGMXVW�WR�DQ�XQNQRZQ�HQYLURQPHQW��%ULWLOOHU�HW�
DO����������0DQ\�RI� WRGD\¶V� UHWLUHHV�ZRUU\�DERXW� WKHLU�¿QDQFHV��SRRU�
KHDOWK�� KDYLQJ� QR� RQH� WR� FDUH� IRU� WKHP�� DOLHQDWLRQ�� GLVHQJDJHPHQW��
OHVV� VH[XDO� DFWLYLW\�� WKE
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HPRWLRQV��H�J���GLVDSSRLQWPHQW��IDLOXUH��JULHI��LV�D�QRUPDO�SDUW�RI�OLIH��
DQG�PDQDJLQJ�WKHVH�QHJDWLYH�RU�SDLQIXO�HPRWLRQV�LV�HVVHQWLDO�IRU�ORQJ�
WHUP�ZHOO�EHLQJ��+RZHYHU��SV\FKRORJLFDO�ZHOO�EHLQJ� LV� FRPSURPLVHG�
ZKHQ�QHJDWLYH�HPRWLRQV�DUH�H[WUHPH�RU�ORQJ�ODVWLQJ�DQG�LQWHUIHUH�ZLWK�
D�SHUVRQ
V�DELOLW\�WR�IXQFWLRQ�LQ�GDLO\�OLIH��

%DVHG�RQ�QHJDWLYH�PHDVXUHV�RI�ZHOO�EHLQJ��LW�KDV�EHHQ�HVWDEOLVKHG�
WKDW�UHGXFHG�SV\FKRORJLFDO�ZHOO�EHLQJ�LV�DVVRFLDWHG�ZLWK�ORZHU�OHYHOV�
RI� UHWLUHPHQW� VDWLVIDFWLRQ�� 2Q� WKH� RWKHU� KDQG�� SRVLWLYH� SV\FKRORJ\�
SURYLGHV� DQ� DSSURDFK� WR� LQYHVWLJDWH� DQG� HYDOXDWH� IDFWRUV� DVVRFLDWHG�
ZLWK� UHWLUHPHQW� VDWLVIDFWLRQ� �$VHEHGR� 	� 6HD\�� ������� $FFRUGLQJ� WR�
WKH�FRQVHUYDWLRQ�RI�UHVRXUFHV�WKHRU\�� IRU� LQVWDQFH��JDLQLQJ�UHVRXUFHV�
LQ�WKH�WUDQVLWLRQ�WR��RU�GXULQJ��UHWLUHPHQW�ZLOO�EH�SRVLWLYHO\�DVVRFLDWHG�
ZLWK� KLJKHU� SV\FKRORJLFDO� ZHOO�EHLQJ� OHYHOV�� �.XELFHN� HW� DO��� �������
5HWLUHPHQW�FRQVWLWXWHV�D�VLJQL¿FDQW�WUDQVLWLRQ�LQ�ROGHU�ZRUNHUV¶�OLYHV�
EHFDXVH� LW� XVKHUV� LQ� D� QHZ� VWDJH� LQ� WKH� OLIH� FRXUVH�� UHTXLULQJ� GDLO\�
UHVWUXFWXULQJ�URXWLQHV�DQG�VRFLDO�FRQWDFWV��)DFWRUV�KHOSLQJ�SHRSOH�WR�
FRSH�ZLWK�WKHVH�QHZ�UHTXLUHPHQWV�DUH�SHUVRQDO��VRFLDO��DQG�¿QDQFLDO�
UHVRXUFHV�� $FFRUGLQJ� WR� &DEDUUXELDV� �������� WKH� KLJKHU� WKH� VRFLDO�
VXSSRUW�RU�UHVRXUFHV�DYDLODEOH�WR�UHWLUHHV��WKH�EHWWHU�WKHLU�SV\FKRORJLFDO�
ZHOO�EHLQJ��5HFHLYLQJ�LQVWUXPHQWDO�RU�HPRWLRQDO�VXSSRUW�GXULQJ�DQG�
DIWHU� WKH� WUDQVLWLRQ�SURFHVV� IDFLOLWDWHV� WKH�DGRSWLRQ�RI�QHZ�UROHV�DQG�
OHLVXUH� DFWLYLWLHV�� UHVXOWLQJ� LQ� HQKDQFHG� SRVW�UHWLUHPHQW� ZHOO�EHLQJ�
�.XELFHN� HW� DO��� ������� 6RFLRHFRQRPLF� VWDWXV� RU� WKH� GHJUHH� RI� JRDO�
SXUVXLW�DUH�UHVRXUFHV�WKDW�UHSUHVHQW�WKH�PHDQV�WR�REWDLQ�YDOXHG�JRDOV�
EHFDXVH� WKH\� PD\� KHOS� PDLQWDLQ� SUHYLRXV� OLIHVW\OHV� RU� WDNH� XS� QHZ�
DFWLYLWLHV��.XELFHN�HW�DO����������,Q�DGGLWLRQ��D�SRVLWLYH�DWWLWXGH�WRZDUGV�
UHWLUHPHQW�KDV�DOVR�EHHQ�LGHQWL¿HG�DV�HQDEOLQJ�WKH�UHWLUHH�WR�FRSH�ZLWK�
WKH�SUREOHPV�RI�UHWLUHPHQW��IRU�LQVWDQFH��WR�ORRN�DW�UHWLUHPHQW�IURP�D�
IRUZDUG�ORRNLQJ�SRVLWLRQ�DQG�FRQVLGHU�LW�DV�D�EHJLQQLQJ�UDWKHU�WKDQ�DQ�
HQG��&DEDUUXELDV���������

([DPLQLQJ�FRUUHODWHV�RI�UHWLUHPHQW�DQ[LHW\�LV�SDUWLFXODUO\�UHOHYDQW�
LQ� WKH� 3KLOLSSLQH� FRQWH[W�� $FFRUGLQJ� WR� WKH� (DVW� $VLD� 5HWLUHPHQW�
6XUYH\�� WKH� 3KLOLSSLQHV� LV� RQH� RI� WKH� FRXQWULHV� LQYROYHG� LQ� JURZLQJ�
DQ[LHW\�DERXW�UHWLUHPHQW�SURVSHFWV��)LOLSLQRV�DUH�KDUGZRUNLQJ�DQG�ZLOO�
RIWHQ�GR�WKHLU�EHVW�WR�KHOS�WKHPVHOYHV�DQG�WKHLU�IDPLO\��0RUHRYHU��WKRVH�
UHTXLULQJ�FDUH�LQ�ROG�DJH�DUH�QHDUO\�DOZD\V�FDUHG�IRU�E\�WKHLU�FKLOGUHQ�
RU�JUDQGFKLOGUHQ��-DFNVRQ�	�3HWHU���������,Q�WKH�3KLOLSSLQHV��FKLOGUHQ�
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DJHQFLHV� DQG� SULYDWH� HVWDEOLVKPHQWV� ZHUH� VHQW� WR� VHHN� SHUPLVVLRQ�
WR� DGPLQLVWHU� WKH� UHVHDUFK� TXHVWLRQQDLUH� WR� TXDOL¿HG� SDUWLFLSDQWV���
(DFK� UHVHDUFK� TXHVWLRQQDLUH� FRQWDLQV� WKH� LQIRUPHG� FRQVHQW� IRUP��
GHPRJUDSKLF�LQIRUPDWLRQ�VKHHW��DQG�WKH�WHVW�EDWWHU\��3(50$�3UR¿OHU�
DQG�5HWLUHPHQW�$Q[LHW\�6FDOH���3DUWLFLSDQWV�ZHUH�EULHÀ\�RULHQWHG�RQ�
WKH�QDWXUH�RI�WKH�VWXG\�EHIRUH�VHFXULQJ�WKH�LQIRUPHG�FRQVHQW��DQG�LW�
ZDV�PDGH�FOHDU�WKDW�WKHUH�LV�QR�NQRZQ�ULVN�LQ�FRPSOHWLQJ�WKH�UHVHDUFK�
TXHVWLRQQDLUH�� DQG� WKDW� SDUWLFLSDWLRQ� LV� HQWLUHO\� YROXQWDU\� DQG�
ZLWKRXW�UHPXQHUDWLRQ��7KH�UHVHDUFK�TXHVWLRQQDLUH�ZDV�DFFRPSOLVKHG�
LQGLYLGXDOO\�XVLQJ�SHQFLO�DQG�SDSHU�IRUPDW��ZLWK�HDFK�DGPLQLVWUDWLRQ�
ODVWLQJ�DERXW����WR����PLQXWHV��'DWD�SULYDF\�DQG�FRQ¿GHQWLDOLW\�ZHUH�
DOVR� DVVXUHG� EHIRUH� WKH� DGPLQLVWUDWLRQ�� DQG� SDUWLFLSDQWV� ZHUH� IXOO\�
LQIRUPHG�WKDW�DOO�SHUVRQDO�LQIRUPDWLRQ�ZRXOG�EH�UHFRGHG�WR�SUHVHUYH�
DQRQ\PLW\��*DWKHUHG�GDWD�ZHUH�WKHQ�DQDO\]HG�XVLQJ�6366�

RESULTS

5HVXOWV� LQ� 7DEOH� �� VKRZ� WKDW� D� VLJQL¿FDQW� QHJDWLYH� UHODWLRQVKLS�
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KDQG��UHIHUV�WR�KDYLQJ�D�VHQVH�RI�SXUSRVH�LQ�OLIH��D�VHQVH�RI�GLUHFWLRQ�
RI� ZKHUH� OLIH� LV� JRLQJ�� IHHOLQJ� WKDW� OLIH� LV� YDOXDEOH� DQG� ZRUWK� OLYLQJ��
RU�FRQQHFWLQJ�WR�VRPHWKLQJ�JUHDWHU�WKDQ�RXUVHOYHV��VXFK�DV�UHOLJLRXV�
IDLWK��FKDULW\��RU�D�SHUVRQDOO\�PHDQLQJIXO�JRDO��%XWOHU�	�.HUQ���������
2XU�UHVXOWV�VKRZHG�WKDW�KDYLQJ�D�PRUH�SURIRXQG�VHQVH�RI�SXUSRVH�LQ�
OLIH�LV�UHODWHG�WR�ORZHU�UHWLUHPHQW�DQ[LHW\�OHYHOV��,W�KDV�UHFHQWO\�EHHQ�
VXJJHVWHG�WKDW�H[SHULHQFLQJ�OLIH�DV�PHDQLQJIXO�VHHPV�WR�EH�D�VLJQL¿FDQW�
FRPSRQHQW�RI�KXPDQ�ZHOO�EHLQJ�DQG�DQ�HVVHQWLDO�VRXUFH�RI�PRWLYDWLRQ�
IRU�KXPDQ�DFWLRQ��'H�0XLMQFN���������ZKLFK�PD\�OHDG�WR�IHHOLQJ�OHVV�
DQ[LRXV�DERXW�UHWLUHPHQW�

3HRSOH� DUH� DOVR� LQKHUHQWO\� VRFLDO� FUHDWXUHV�� DQG� SRVLWLYH�
UHODWLRQVKLSV�LPSDFW�RXU�SDUWLFLSDQWV
�DQ[LHW\�FRQFHUQLQJ�UHWLUHPHQW��
+DYLQJ�KLJK�TXDOLW\�UHODWLRQVKLSV�FDQ�JLYH�SHRSOH�KLJKHU�VHOI�HVWHHP�
DQG� EHWWHU� KHDOWK� DQG� SURYLGH� WKHP� ZLWK� IHHOLQJV� RI� EHORQJLQJ� E\�
IXO¿OOLQJ� D� PHDQLQJIXO� UROH� IRU� D� VLJQL¿FDQW� RWKHU� �%RJDDUG� HW� DO���
������� ZKLFK� PD\� HYHQWXDOO\� EX̆HU� UHWLUHPHQW� DQ[LHW\�� 0RUHRYHU��
LQGLYLGXDOV�FDQ�KDYH�D�VHQVH�RI�DFFRPSOLVKPHQW�ZKHQ� WKH\�UHWLUH�DW�
WKHLU�RZQ�ZLOO�DQG�SDFH��$FFRPSOLVKPHQW�FDQ�EH�REMHFWLYH��PDUNHG�E\�
KRQRUV�DQG�DZDUGV�UHFHLYHG��EXW�IHHOLQJV�RI�PDVWHU\�DQG�DFKLHYHPHQW�
DUH�DOVR�LPSRUWDQW��%XWOHU�	�.HUQ���������7KXV��NQRZLQJ�WKDW�WKH\�DUH�
FRPIRUWDEOH�DQG�UHDG\�IRU�UHWLUHPHQW�OLIH�ZRXOG�OHDG�WR�OHVV�DQ[LHW\��%\�
FRQWUDVW��ZH�FRXOG�VD\�WKDW�SHRSOH�ZKR�UHWLUHG�LQYROXQWDULO\�GXH�WR�DJH�
RU�ODZ�PD\�WHQG�WR�KDYH�IHZHU�IHHOLQJV�RI�DFFRPSOLVKPHQW�GXH�WR�D�ODFN�
RI�FKRLFH�LQ�KLV�RU�KHU�UHWLUHPHQW�SUHSDUDWLRQ�DQG�UHWLUHPHQW�LWVHOI��

2XU�¿QGLQJV�OLNHZLVH�UHYHDOHG�WKDW�WKH�NH\�FRQVWUXFW�RI�HQJDJHPHQW�
LV� QRW� VLJQL¿FDQWO\� DVVRFLDWHG� ZLWK� UHWLUHPHQW� DQ[LHW\�� (QJDJHPHQW�
UHIHUV�WR�EHLQJ�DEVRUEHG��LQWHUHVWHG��DQG�LQYROYHG�LQ�DQ�DFWLYLW\�RU�WKH�
ZRUOG�LWVHOI��%XWOHU�	�.HUQ���������,Q�RXU�UHVXOWV��DSSUHFLDWLQJ�EHLQJ�LQ�
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ORZHU�UHWLUHPHQW�DQ[LHW\�

Limitations and Future Directions

2XU� SUHVHQW� VWXG\� LV� QRW� ZLWKRXW� OLPLWDWLRQV�� DQG� ZH� UHFRJQL]H�
WKDW� RWKHU� FRQVWUXFWV� RU� YDULDEOHV� FDQ� PHGLDWH� WKH� DVVRFLDWLRQ�
EHWZHHQ� SV\FKRORJLFDO� ZHOO�EHLQJ� DQG� UHWLUHPHQW� DQ[LHW\�� $PRULP�
DQG� )UDQFD¶V� ������� V\VWHPDWLF� OLWHUDWXUH� UHYLHZ� SRLQWHG� RXW� PDQ\�
YDULDEOHV� FRQ¿UPLQJ� WKH� PXOWLGLPHQVLRQDOLW\� RI� WKH� SUHVHQW� VWXG\¶V�
YDULDEOHV�� $VSHFWV� KLJKOLJKWHG� LQFOXGH� KHDOWK�� HFRQRPLF� VLWXDWLRQ��
JHQGHU��PDULWDO�VWDWXV��LQWHUSHUVRQDO�UHODWLRQVKLSV��WKH�YROXQWDULQHVV�
RI�UHWLUHPHQW��UHWLUHPHQW�GXUDWLRQ��DQG�OHLVXUH�DFWLYLWLHV��/LNHZLVH��WKH�
FXUUHQW�VWXG\�GLG�QRW�FRQWURO�RU�FRQVLGHU�JHQGHU��VRFLDO�VWDWXV��PDULWDO�
VWDWXV��MRE�SRVLWLRQ��DQG�VRFLRHFRQRPLF�VWDWXV�DV�IDFWRUV�LQYROYHG�LQ�WKH�
SV\FKRORJLFDO� ZHOO�EHLQJ� DQG� UHWLUHPHQW� DQ[LHW\� UHODWLRQVKLS�� 2WKHU�
UHVHDUFKHUV�FRXOG�LQYHVWLJDWH�WKHVH�YDULDEOHV�WR�XQGHUVWDQG�EHWWHU�WKH�
UHODWLRQVKLS�EHWZHHQ�SV\FKRORJLFDO�ZHOO�EHLQJ�DQG�UHWLUHPHQW�DQ[LHW\�
DPRQJ�)LOLSLQR�PLGGOH�DJHG�DGXOWV��
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