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�� 7KH�3$3+,2� VWXG\�SURWRFRO�� D� UDQGRPL]HG� FRQWUROOHG� WULDO�ZLWK� D� �� [� �� FURVVRYHU

GHVLJQ� RI� 3K\VLFDO� $FWLYLW\� DGKHUHQFH�� 3V\FKRORJLFDO� +HDOWK� DQG� ,PPXQRORJLFDO

2XWFRPHV�LQ�EUHDVW�FDQFHU�VXUYLYRUV
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6XPPDU\��7KH� 3$3+,2� VWXG\�� D� UDQGRPL]HG� FRQWUROOHG� WULDO� ZLWK� �;�� FURVVRYHU� GHVLJQ�

LPSOHPHQWV� D� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� SURJUDP� LQ� ZKLFK� SDUWLFLSDQWV� HQJDJH� LQ� VHOI�

PRQLWRULQJ�DQG�UHFHLYH�PRWLYDWLRQDO�LQWHUYLHZLQJ��0,��WR�HQKDQFH�SK\VLFDO�DFWLYLW\�DGKHUHQFH��

7KH�VWXG\�DLPV�WR�GHWHUPLQH�WKH�HIIHFWV�RI����ZHHNV�VHOI�GLUHFWHG�DFWLYLW\�FRPELQHG�ZLWK�0,�

RQ��L��SV\FKRORJLFDO�KHDOWK���LL��TXDOLW\�RI�OLIH��4R/��DQG��LLL��LPPXQH�IXQFWLRQ�LQ�IHPDOH�EUHDVW�

FDQFHU� VXUYLYRUV�� 'XULQJ� P\� 3K'�� ,� ZDV� LQYROYHG� LQ� ZULWLQJ� RI� WKH� 3$3+,2� SURWRFRO��

VXEPLVVLRQ� RI� HWKLFV� DSSOLFDWLRQV�� LQIRUPHG� FRQVHQW�� LQIRUPDWLRQ� WR� SDUWLFLSDQWV� DQG�

DGYHUWLVLQJ� PDWHULDOV�� DFTXLULQJ� VLWH� VSHFLILF� DSSURYDOV�� VXEPLVVLRQ� RI� HWKLFV� DPHQGPHQWV��

DGGLQJ�D�QHZ�UHFUXLWPHQW�VLWH��DQG��VXEPLVVLRQ�RI�HWKLFV�SURJUHVV�UHSRUWV��7KH�WULDO�KDV�EHHQ�

UHJLVWHUHG�YLD�WKH�$XVWUDOLDQ�1HZ�=HDODQG�&OLQLFDO�WULDOV�5HJLVWU\��$&751����������������

3URVSHFWLYHO\�UHJLVWHUHG�RQ����6HSWHPEHU������

KWWS���ZZZ�$1=&75�RUJ�DX�$&751���������������DVS[�

�� 7KH�HIIHFW�RI�SK\VLFDO�DFWLYLW\�PRWLYDWLRQ�E\�VWHS�WUDFNHU�DQG�PRWLYDWLRQDO�LQWHUYLHZLQJ

LQ� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� RQ� TXDOLW\� RI� OLIH� DQG� SV\FKRORJLFDO� KHDOWK� LQ� IHPDOH

EUHDVW�FDQFHU�VXUYLYRUV
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%DFNJURXQG��5HJXODU�SK\VLFDO�DFWLYLW\��3$��RU�H[HUFLVH�LQ�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV�LV�

ZHOO�NQRZQ�WR�SURPRWH�WKHLU�FOLQLFDO�RXWFRPHV�DQG�TXDOLW\�RI�OLIH��4R/���DV�ZHOO�DV�LPSRUWDQWO\�

UHGXFLQJ� WKHLU� PRUWDOLW\� UDWH�� +RZHYHU�� IHZ� EUHDVW� FDQFHU� VXUYLYRUV� DFKLHYH� 3$�

UHFRPPHQGDWLRQV��7KRVH�SUHVFULELQJ�3$�RU�H[HUFLVH�SURJUDPV�IRU�EUHDVW�FDQFHU�VXUYLYRUV�PXVW�

EH�DZDUH�RI�LWV�VDIHW\�DQG�HIIHFWLYHQHVV��DV�ZHOO�DV�WKHLU�SK\VLFDO�DELOLW\�DQG�FOLQLFDO�FRQGLWLRQV��
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7KLV� WKHVLV� DLPV� WR� DVVHVV� WKH� HIILFDF\� RI� WZR� PRWLYDWLRQDO� VWUDWHJLHV� �� VWHS� WUDFNHU� DQG�

PRWLYDWLRQDO�LQWHUYLHZLQJ��0,����IRU�SURPRWLQJ�DGKHUHQFH�WR�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�LQ�

EUHDVW�FDQFHU�VXUYLYRUV��7KH�WKHVLV�UHSRUWV�WKH�IHDVLELOLW\�RI�WKH�FOLQLFDO�WULDO�³3K\VLFDO�$FWLYLW\�

DGKHUHQFH��3V\FKRORJLFDO�+HDOWK� DQG� ,PPXQRORJLFDO�2XWFRPHV� LQ� EUHDVW� FDQFHU� VXUYLYRUV�

�3$3+,2�VWXG\�´�FRQGXFWHG�LQ�FROODERUDWLRQ�ZLWK�:HVWHUQ�+HDOWK��0HOERXUQH�9,&�$XVWUDOLD��

$GGLWLRQDOO\�WKH�WKHVLV�UHSRUWV�D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV�FRPSDULQJ�WKH�HIILFDF\�

RI�VWHS�WUDFNHU�DQG�0,�LQ�SURPRWLQJ�DGKHUHQFH�WR�VHOI�GLUHFWHG�3$�LQ�EUHDVW�FDQFHU�VXUYLYRUV��

$����ZHHN�IHDVLELOLW\�VWXG\�RI�D�UDQGRPL]HG�FRQWUROOHG�WULDO�

7KH�SLORW�VWXG\�SUHVHQWHG�KHUHLQ��LQYROYHG�WKH�UHFUXLWHPHQW�RI�IHPDOH�EUHDVW�FDQFHU�VXUYLRUV�

ZKR�ZHUH�UDQGRPO\�DOORFDWHG�LQWR�LQWHUYHQWLRQ�JURXS��,PPHGLDWH�LQWHUYHQWLRQ�JURXS��,,*��RU�

FRQWURO�JURXS��GHOD\HG�LQWHUYHQWLRQ�JURXS��',*��EHWZHHQ�)HEUXDU\�DQG�'HFHPEHU�������$OO�

SDUWLFLSDQWV�ZHUH�SUHVFULEHG�D����ZHHN�VHOI�GLUHFWHG�3$�SURJUDP��DORQJVLGH�D�SHGRPHWHU��)LWELW�

$OWD�+5��IRU�GDLO\�VWHS�VHOI�PRQLWRULQJ��3DULFLSDQWV�LQ�WKH�,,*�ZHUH�SURYLGHG�0,�RQFH�IDFH�WR�

IDFH�DW�ZHHN���DQG�WKUHH�WLPHV�YLD�WHOHKHDOWK��SKRQH�FDOO��DW�ZHHNV������DQG����7KH�SDUWLFLSDQWV�

LQ�WKH�',*�ZHUH�QRW�SURYLGHG�ZLWK�0,��EXW�UHFHLYHG�WKH�VDPH�3$�LQWHUYHQWLRQ��7KH�IHDVLELOLW\�

RI� WKH� VWXG\�ZDV� DVVHVVHG� E\� WKH� UHFUXLWPHQW� DQG� UHWHQWLRQ� UDWH� DV�ZHOO� DV� WKH� SUHOLPLQDU\�

HIILFDF\�RI�WKH�SHGRPHWHU�DQG�0,�LQWHUYHQWLRQV��HYDOXDWHG�E\�DQDO\VLQJ�3$�DGKHUHQFH��GDLO\�

VWHS�FRXQWV��DQG�VFRUHV�LQ�4R/��SV\FKRORJLFDO�KHDOWK��H[HUFLVH�VHOI�UHJXODWLRQ��H[HUFLVH�EDUULHUV�

DQG�WDVN�VHOI�HIILFDF\�DW�ZHHN������

5HVXOWV��6HYHQWHHQ�SDUWLFLSDQWV�ZHUH�UHFUXLWHG�RYHU�DQ����PRQWK�SHULRG��7KH�UHFUXLWPHQW�UDWH�

ZDV�����SDUWLFLSDQWV�SHU�PRQWK��ZLWK�D�UHWHQWLRQ�UDWH�RI������������������7KUHH�SDUWLFLSDQWV�

GURSSHG�RXW�����������ZLWK�RQH�ZLWKGUDZDO���������LQ�WKH�,,*�JURXS�DQG�WZR����������LQ�WKH�

',*�ORVLQJ�FRQWDFW�ZLWK�WKH�VWXG\��1R�HIIHFWV�RI�JURXS�E\�WLPH�RQ�GDLO\�VWHSV��RU�VFRUHV�LQ�4R/��

SV\FKRORJLFDO� KHDOWK�� H[HUFLVH� VHOI�UHJXODWLRQ�� H[HUFLVH� EDUULHUV� DQG� WDVN� VHOI�HIILFDF\�ZHUH�

QRWHG�DW�ZHHN����RI�WKH�LQWHUYHQWLRQ�

LL



�� $� V\VWHPDWLF� UHYLHZ� RQ� VHOI�PRQLWRULQJ� YV� 0RWLYDWLRQDO� ,QWHUYLHZLQJ�� 0RWLYDWLRQ

WHFKQLTXHV� LQ� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� WR� LPSURYH� DGKHUHQFH� LQ� EUHDVW� FDQFHU

VXUYLYRUV
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%DFNJURXQG� ��0HWKRGV�� 7KH� V\VWHPDWLF� UHYLHZ�ZDV� UHJLVWHUHG� ZLWK� 35263(52� RQ� ��QG�

-DQXDU\� ����� �5HJLVWUDWLRQ� QXPEHU� &5'�������������� 7KH� VWXG\� LQFOXGHG� VWXGLHV�

LPSOHPHQWLQJ�VHOI�GLUHFWHG�3$�SURJUDPV��DORQJVLGH�VWHS�WUDFNHU�RU�0,�IRU�PRWLYDWLRQ�LQ�IHPDOH�

EUHDVW� FDQFHU� VXUYLYRUV� IURP� WKH� IROORZLQJ� GDWDEDVHV�� &(175$/�� 3XEPHG�� &,1$+/��

3V\F,1)2�� DQG� 6SRUWGLVFXVV� ZLWKRXW� GDWH� RI� SXEOLFDWLRQ� OLPLWDWLRQ�� 6HDUFK� UHVXOWV� ZHUH�

FROOHFWHG�XVLQJ�WKH�RQOLQH�VRIWZDUH�&RYLGHQFH��7KH�SULPDU\�LQWHUYHQWLRQ�RI�WKH�VWXG\�ZDV�VHOI�

GLUHFWHG�3$��WKH�FRPSDULVRQV�ZHUH�PRWLYDWLRQ�VWUDWHJLHV�EHWZHHQ�VWHS�WUDFNHU�DQG�0,�DQG�WKH�

RXWFRPH�ZDV� DGKHUHQFH��7ZR� UHYLHZHUV� LQGHSHQGHQWO\� VFUHHQHG� WLWOHV� DQG� DEVWUDFWV�� EHIRUH�

LQGLYLGXDOO\�DVVHVVLQJ�IXOO�WH[WV�RI�WKH�UHOHYDQW�DUWLFOHV�IRU�HOLJLELOLW\�FULWHULD��'DWD�RI�LQGLYLGXDO�

WULDOV�ZHUH�H[WUDFWHG�LQWR�FXVWRP�GDWD�H[WUDFWLRQ�IRUPV��

5HVXOWV��7KH�VHDUFK�LGHQWLILHG�������SRWHQWLDO�VWXGLHV�SXEOLVKHG�EHWZHHQ������DQG�������2I�

WKHVH�����XQGHUZHQW�IXOO�WH[W�VFUHHQLQJ��RI�ZKLFK����VWXGLHV�ZHUH�LQFOXGHG�IRU�GDWD�H[WUDFWLRQ��

7KH�UHYLHZ�IRXQG�WKDW�VHOI�GLUHFWHG�3$�SURJUDP�DSSO\LQJ�VWHS�WUDFNHU�DQG�0,�LQ�EUHDVW�FDQFHU�

VXUYLYRUV�ZHUH� KHWHURJHQRXV� LQ� LQWHUYHQWLRQDO� GHVLJQV� DQG� GXUDWLRQ� DFURVV� WKH� VWXGLHV�� 3$�

DGKHUHQFH� ZDV� UHSRUWHG� ZLWK� VLJQLILFDQW� KHWHURJHQHLW\�� IRU� H[DPSOH�� VRPH� VWXGLHV� UHSRUW�

SHUFHQWDJH� RI� SDUWLFLSDQWV�ZKR�PHW� 3$� UHFRPPHQGDWLRQV�ZKLOH� VRPH� VWXGLHV� XVH� UHSHDWHG�

PHDVXUHV�VXFK�DV�ZHHNO\�GXUDWLRQ�RU�LQWHQVLW\�RI�3$�RU�GDLO\�VWHS�FRXQW��2YHUDOO��WKH\�UHSRUWHG�

D�SRVLWLYH�HIIHFW�RI�VWHS�WUDFNHU�RU�0,�LQWHUYHQWLRQ�RQ�DGKHUHQFH�DQG�SK\VLFDO�RU�SV\FKRORJLFDO�

RXWFRPHV�� 7KH� VWXGLHV� ZKLFK� FOHDUO\� LQGLFDWHG� WKH� 3$� UHFRPPHQGDWLRQV� RU� PLQLPXP�

UHTXLUHPHQWV�RI� WKH�SURMHFW� DV�PHHWLQJ�JXLGHOLQHV� IRU�SDUWLFLSDQWV� FDQ� UHSRUW� WKH�SHUFHQW�RI�

SDUWLFLSDQWV�ZKR�PHHW�WKH�FULWHULD��+RZHYHU��VWXGLHV�ZKLFK�GHFODUHG�WKDW�SDUWLFLSDQWV�ZRXOG�EH�

PRWLYDWHG�WR�GLUHFW�WKHPVHOYHV�WR�LQFUHDVH�WKHLU�3$��QR�PLQLPXP�UHTXLUHPHQW��UHSRUWHG�WKH�

DYHUDJH�RI�UHSHDWHG�DFWLYLW\�PHDVXUHV�LQ�SDUWLFLSDQWV��

&RQFOXVLRQ��7KLV�V\VWHPDWLF�UHYLHZ�LOOXVWUDWHV�WKH�EHQHILW�RI�DSSO\LQJ�VWHS�WUDFNHU�DQG�0,�LQ�

VHOI�GLUHFWHG�3$�SURJUDPV��WR�LPSURYH�DGKHUHQFH��7KH�SLORW�VWXG\�VKRZV�WKH�IHDVLELOLW\�RI�D�����
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ZHHN�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�SURJUDP�XVLQJ�D�)LWELW�DQG�0,�LQWHUYHQWLRQ�LQ�IHPDOH�EUHDVW�

FDQFHU�VXUYLYRUV��+RZHYHU��WKH�SLORW�VWXG\�VKRZHG�WKH�ORZ�DFFHSWDELOLW\�RI�WKH�HIIHFW�RI�JURXS�

E\� WLPH� RQ� SK\VLFDO� DFWLYLW\� DGKHUHQFH�� 4R/� DQG� SV\FKRORJLFDO� KHDOWK� LQ� EUHDVW� FDQFHU�

VXUYLYRUV�GXH�WR�WKH�OLPLWDWLRQV�RI�UHFUXLWPHQW�GXULQJ�WKH�RXWEUHDN�RI�&29,'����OHDGLQJ�WR�

VPDOO�QXPEHUV�LQ�WKLV�SLORW�VWXG\��$�ODUJHU�UDQGRPL]HG�FRQWUROOHG�ZLWK��[��FURVVRYHU�GHVLJQ�

VWXG\��WZR�JURXSV�HDFK�UHFHLYLQJ�WKH�LQWHUYHQWLRQ�DQG�FRQWURO�FRQGLWLRQV�E\�UDQGRP�RUGHU�RI�

FRQGLWLRQV��XQGHU�WKH�SURMHFW�3$3+,2�VWXG\�LV�FXUUHQWO\�LQ�SURJUHVV��
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0\�3K'�UHVHDUFK�DQG�WKHVLV�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH�ZLWKRXW�WKH�VXSSRUW�RI�P\�SULQFLSDO�

VXSHUYLVRU��3URIHVVRU�9DVVR�$SRVWRORSRXORV��6KH�SURYLGHG�PH�ZLWK�D�JUHDW�RSSRUWXQLW\�WR�EH�

LQYROYHG�LQ�D�FOLQLFDO�WULDO�WKDW�,�FRXOG�WUDQVODWH�P\�UHVHDUFK�VNLOOV��%HLQJ�LQYROYHG�LQ�WKH�FOLQLFDO�

WULDO�HQDEOHG�PH�WR�FROODERUDWH�ZLWK�SK\VLFLDQV��EUHDVW�FDUH�QXUVHV��DQG�HVSHFLDOO\�,�ZDV�DEOH�WR�

DSSURDFK�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV�DQG�HQFRXUDJH�WKHP�WR�HQJDJH�LQ�SK\VLFDO�DFWLYLW\��

3URIHVVRU�$SRVWRORSRXORV�LV�ZHOO�FRQQHFWHG�ZLWK�RQFRORJ\�KHDOWK�FDUH�JURXSV�DQG�VKH�LV�YHU\�

HQWKXVLDVWLF� LQ� UHVHDUFK�SURFHVV�ZKLFK� LQVSLUHV�PH� LQ�P\� UHVHDUFK� WUDLQLQJ��+HU�DGYLFH�DQG�

VXSSRUW�ZKLOH�,�ZDV�SURFHHGLQJ�ZLWK�WKH��KXPDQ�UHVHDUFK�HWKLFV�DSSOLFDWLRQV�DQG�FRQGXFWLQJ�

WKH�UHVHDUFK�VWXG\�ZDV�D�JUHDW�KHOS�IRU�WKH�VXFFHVV�RI�P\�UHVHDUFK�SURMHFW����

7KH� UHVHDUFK�DQG� WKHVLV�FRXOG�QRW�KDYH�EHHQ�FRPSOHWHG�ZLWKRXW� WKH�DGYLFH�RI�P\�DVVRFLDWH�

VXSHUYLVRUV�� 3URIHVVRU� /LO\� 6WRMDQRYVND� DQG� 3URIHVVRU� 5HPFR� 3ROPDQ�� ,� DP� SDUWLFXODUO\�

JUDWHIXO� IRU� WKH� ZDUP� UHFHSWLRQ� JLYHQ� E\� 3URIHVVRU� 6WRMDQRYVND� ZKHQ� ,� ILUVW� DUULYHG� LQ�

0HOERXUQH��$XVWUDOLD�LQ������WR�VWDUW�P\�VWXG\�DERDUG��3URIHVVRU�/LO\�6WRMDQRYVND�SURYLGHG�

PH� ZLWK� YHU\� YDOXDEOH� DQG� FRQVWUXFWLYH� VXJJHVWLRQV� UHODWLQJ� WR� UHVHDUFK� SODQQLQJ� DQG�

GHYHORSPHQW����

,� DOVR� ZLVK� WR� VKRZ� P\� JUDWLWXGH� WR� 3URIHVVRU� 9DVVR� $SRVWRORSRXORV� DQG� 3URIHVVRU� /LO\

6WRMDQRYVND� IRU� WKHLU� VXJJHVWLRQ��JXLGDQFH�DQG�PHQWDO� VXSSRUW�ZKHQ� ,�ZDV� IDFLQJ� ILQDQFLDO�

GLIILFXOWLHV���

,�ZRXOG�OLNH�WR�H[SUHVV�P\�YHU\�JUHDW�DSSUHFLDWLRQ�WR�3URIHVVRU�5HPFR�3ROPDQ�IRU�KLV�JXLGDQFH

LQ�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�GHVLJQ�RI�P\�UHVHDUFK�DQG�FRQVWUXFWLYH�DGYLFH�RQ�WKLV�SURMHFW��

0\�VSHFLDO�DSSUHFLDWLRQ�LV�GHOLYHUHG�WR�'U�0HURQ�3LWFKHU�� WKH�KHDG�RI�EUHDVW�FDQFHU�VHUYLFH�

FOLQLF��:HVWHUQ�+HDOWK��0HOERXUQH�DQG�WKH�SULQFLSDO�LQYHVWLJDWRU�RI�WKH�FOLQLFDO�WULDO��'U�3LWFKHU

KHOSHG�LQ�NHHSLQJ�P\�SURMHFW�SURJUHVV��HYHQ�WKRXJK�WKH�SURMHFW�KDG�EHHQ�LPSDFWHG�E\�&29,'�

IRU�PRVW�RI�������

,� ZLVK� WR� DFNQRZOHGJH� WKH� KHOS� SURYLGHG� E\� WKH� EUHDVW� FDUH� QXUVHV� DW:HVWHUQ� +HDOWK��
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GLVHDVHV� LQFOXGLQJ�� FDUGLRYDVFXODU� GLVHDVH�� GLDEHWHV� DQG� FDQFHU�� ,QWHUHVWLQJO\�� H[HUFLVH�

SURJUDPV� IRU� EUHDVW� FDQFHU� KDYH� EHHQ� UHSRUWHG� WR� FRQWULEXWH� WR� SRVLWLYH� RXWFRPHV� ZLWK�

LQFUHDVHG�VXUYLYDO�UDWHV�>�@��7KLV�DUWLFOH�JLYHV�DQ�RYHUYLHZ�RI�WKH�FXUUHQW�WUHQG�IRU�JOREDO�EUHDVW�

FDQFHU��SRVVLEOH�ULVNV�IDFWRUV��WKH�EHQHILW�RI�H[HUFLVH�SURJUDPV�RQ�EUHDVW�FDQFHU�SUHYHQWLRQ�DQG�

RXWFRPHV�ZLWK�VSHFLILF�HPSKDVLV�RQ�DGLSRVLW\�DQG�LPPXQRORJLFDO�PHFKDQLVPV�LGHQWLI\LQJ�WKH�

UHODWLRQVKLS�EHWZHHQ�DSSURSULDWH�H[HUFLVH�SURJUDPV�DQG�WKH�FKDQJHV�RI�WKHVH�ELRPDUNHUV��,W�KDV�

EHHQ� VKRZQ� WKDW� FHUWDLQ� ELRPDUNHUV� DUH� LPSURYHG� ZLWK� SK\VLFDO� DFWLYLW\�� IRU� H[DPSOH��

DGLSRNLQHV��HVWURJHQ��LQVXOLQ�UHVLVWDQFH��&�UHDFWLYH�SURWHLQ�>���@��7�KHOSHU��7K��FHOOV�>�@�DQG�

F\WRWR[LF�DFWLYLW\�RI�1.�FHOOV�>�@��7KHVH�ELRORJLFDO�FKDQJHV�IROORZHG�E\�H[HUFLVH�WUDLQLQJ�FDQ�

LPSO\�LPSURYHG�EUHDVW�FDQFHU�RXWFRPHV�DQG�UHGXFWLRQ�LQ�PRUWDOLW\�UDWHV�>�@��

�� 0HWKRGRORJ\

7KLV�UHYLHZ�DUWLFOH�VXPPDUL]HV�WKH�H[LVWLQJ�NQRZOHGJH�RI�WKH�EHQHILWV�DVVRFLDWHG�ZLWK�

H[HUFLVH�RQ�EUHDVW�FDQFHU�RXWFRPHV�WKURXJK�DGLSRVLW\�DQG�LPPXQRORJLFDO�PHFKDQLVPV�XVLQJ�

UHODWHG�DUWLFOHV�SXEOLVKHG�EHWZHHQ������DQG������LQ�0HGOLQH�DQG�3XE0HG��7KH�NH\�WHUPV�RI�

WKLV�UHYLHZ�FRQVLVWV�RI�EUHDVW�FDQFHU�25�EUHDVW�QHRSODVPV�$1'�H[HUFLVH�25�SK\VLFDO�DFWLYLW\��

EUHDVW� FDQFHU� 25� EUHDVW� QHRSODVPV� $1'� ELRPDUNHUV� IRU� DGLSRVLW\� 25� REHVLW\�UHODWHG�

ELRPDUNHUV��EUHDVW�FDQFHU�25�EUHDVW�QHRSODVPV�$1'�LPPXQRORJLFDO�ELRPDUNHUV���

�� 7KH�JOREDO�LQFLGHQFH�RI�EUHDVW�FDQFHU

%UHDVW�FDQFHU�LV�RQH�RI�WKH�OHDGLQJ�KHDOWK�LVVXHV�RI�ZRPHQ�ZRUOGZLGH��%UHDVW�FDQFHU�LV�

UDQNHG�DV�WKH�PRVW�FRPPRQ�GLDJQRVHG�FDQFHU�ZLWK�DQ�HVWLPDWHG�����PLOOLRQ�FDVHV�DQG�RYHU�

��������GHDWKV�ZRUOGZLGH�>�@��,W�DFFRXQWV�WR�RQH�TXDUWHU�RI�DOO�FDQFHU�W\SHV�DQG������RI�DOO�

FDQFHU� UHODWHG� GHDWKV� LQ� IHPDOHV�� 7KH� KLJKHU� GHYHORSHG� FRXQWULHV� VXFK� DV� 86$�� (XURSH�

�QRUWKHUQ�DQG�ZHVWHUQ���$XVWUDOLD�DQG�1HZ�=HDODQG�KDYH�KLJKHU�LQFLGHQFH�UDWHV�RI�EUHDVW�FDQFHU�

�



DV�FRPSDUHG�WR�LQWHUPHGLDWH�GHYHORSHG�FRXQWULHV�RI�(XURSH��FHQWUDO���/DWLQ�$PHULFD�DQG�WKH�

&DULEEHDQ�� WKH� ORZHVW� LQFLGHQFH� UDWHV� RI� EUHDVW� FDQFHU� EHLQJ� LQ� ORZ� GHYHORSHG� FRXQWULHV�

RI� $IULFD� DQG� $VLD� >��@�� +RZHYHU�� WKH� KLJKHVW� GHDWK� UDWHV� LV� REVHUYHG� LQ� SDUWV� RI� $IULFD�

DQG� 6RXWK� $VLD� >��@�� ZLWK� WKH� GHDWK� UDWH� EHLQJ� ORZHVW� LQ� 86$�� (XURSH� �QRUWKHUQ� DQG�

ZHVWHUQ���$XVWUDOLD�DQG�1HZ�=HDODQG�>��@��'DWD�IURP�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ�VKRZV�

WKDW� WKH�RFFXUUHQFH�RI�EUHDVW� FDQFHU� KDV� LQFUHDVHG� UDSLGO\� LQ� ��� RI� ��� REVHUYHG� FRXQWULHV�

EHWZHHQ������DQG�������ZKLOVW�WKH�JOREDO�PRUWDOLW\�UDWH�KDV�GHFUHDVHG�>��@��

�����7KH�LQFLGHQFH�WUHQGV�E\�DJH�

,Q�WKH�����V��WKH�LQFLGHQFH�RI�EUHDVW�FDQFHU�GUDPDWLFDOO\�LQFUHDVHG�LQ�86�ZRPHQ�DJHG�

RYHU����\HDUV�>��@��7KLV�PD\�KDYH�UHVXOWHG�IURP�LPSURYHPHQWV�LQ�PDPPRJUDSK\�VFUHHQLQJ��

7KH� LQFLGHQFH� UHPDLQHG� FRQVWDQW� IRU�ZRPHQ�ZKR�ZHUH� LQ� WKHLU� ��V� WKURXJK� WKH� ����V� EXW�

JUDGXDOO\�LQFUHDVHG�LQ�ZRPHQ�DERYH����>��@��7KLV�XSZDUG�WUHQG�LV�OLNHO\�GXH�WR�LQFUHDVHG�UDWHV�

RI� REHVLW\� LQ� ROGHU� ZRPHQ� DQG� WKH� XVH� RI� KRUPRQDO� UHSODFHPHQW� WKHUDS\� WR� DOOHYLDWH�

PHQRSDXVDO� V\PSWRPV� >��@�� ,Q� WKH� HDUO\� ����V�� IROORZLQJ� WKH� SXEOLFDWLRQ� RI� WKH�:RPHQ¶V�

+HDOWK�,QLWLDWLYH�VWXG\�>��@�WKH�LQFLGHQFH�UDWH�GHFUHDVHG�LQ�ZRPHQ�DJHG�RYHU�����SRVVLEO\�GXH�

WR�WKH�GHFUHDVHG�XVH�RI�KRUPRQH�UHSODFHPHQW�WKHUDS\���0RUH�UHFHQWO\��WKH�LQFLGHQFH�RI�EUHDVW�

FDQFHU�KDV�EHHQ�UHSRUWHG�DV�VWDEOH�IRU�86�ZRPHQ�LQ�WKHLU���V�DQG���V��+RZHYHU��LW�KDV�LQFUHDVHG�

E\�����DQG�������DQQXDOO\�IRU�ZRPHQ�DJHG����DQG����\HDUV�VLQFH������DQG�������UHVSHFWLYHO\��

)RU�ZRPHQ�DJHG�LQ�WKHLU���V�� WKH� LQFLGHQW�UDWH�RI�EUHDVW�FDQFHU�KDV�EHHQ�VWDEOH�VLQFH�������

ZKHUHDV�IRU�ZRPHQ�DJHG�EHWZHHQ�������\HDUV�WKH�LQFLGHQFH�UDWH�LQFUHDVHG�������SHU�DQQXP�

IURP����������� >��@�� �7KH� LQFLGHQFH� RI� EUHDVW� FDQFHU� LQ� \RXQJHU�ZRPHQ� LV� KLJKHU� LQ� OHVV�

GHYHORSHG�FRXQWULHV�LQ�$IULFD�DQG�$VLD�FRPSDULQJ�ZLWK�(XURSH�DQG�1RUWK�$PHULFD�>�@�

�����7KH�LQFLGHQFH�WUHQGV�E\�UDFH�DQG�HWKQLFLW\�

$JH�VWDQGDUGLVHG� UDWH� RI� EUHDVW� FDQFHU� LQFLGHQFH� LQ� GHYHORSHG� FRQWLQHQWV�� LH��

$XVWUDOLD� DQG� 1RUWKHUQ� $PHULFD� DUH� JUHDWHU� WKDQ� GHYHORSLQJ� FRQWLQHQWV� L�H� $VLD� DQG� $IULFD�

������YV���������������>�@��7KH�LQFLGHQFH�DQG�PRUWDOLW\�UDWHV�RI�EUHDVW�FDQFHU�LQ�UHODWLRQ�WR�UDFH�

DQG� HWKQLFLW\� LQ� WKH� 86� VXJJHVWV� WKDW� QRQ�+LVSDQLF� ZRPHQ� KDYH� WKH� KLJKHVW� LQFLGHQFH��������

�ZKLWH�� DQG� ������ �EODFN�� �� ��������� WKDQ� $ODVND� QDWLYH�$PHULFDQ� ,QGLDQ�� +LVSDQLF�

��������������� DQG� $VLDQ� 3DFLILF� ZRPHQ� ��������������� >��@�� (YHQ� WKRXJK�� WKH� LQFLGHQFH�

UDWH� LQ� ZKLWH� ZRPHQ� LV� VOLJKWO\� KLJKHU� WKDQ� EODFN� ZRPHQ�� WKH� PRUWDOLW\� UDWH� LQ� EODFN�

ZRPHQ� LV������KLJKHU� WKDQ� LQ�ZKLWH�ZRPHQ�>��@��7KH�ORZHU�LQFLGHQFH�RI�EUHDVW�FDQFHU�LQ

�



$ODVND� QDWLYH�$PHULFDQ� ,QGLDQ�� +LVSDQLF� DQG� $VLDQ� 3DFLILF� ZRPHQ� PD\� UHSUHVHQW� WKH�

YDULDWLRQ�RI�WKH�ULVN�IDFWRUV�DVVRFLDWHG�ZLWK�GHFUHDVHG�ULVN��LH��\RXQJHU�DJH�KDYLQJ�WKHLU�ILUVW�

FKLOG� DQG� EUHDVW� IHHGLQJ� IRU� RYHU� ��� PRQWKV� >��@�� � 7KH� FRQWLQXLQJ� KLJKHU� UDWH� RI� EUHDVW�

FDQFHU� LQFLGHQFH� KDV� EHHQ� IRXQG� LQ� PRUH� GHYHORSHG� UHJLRQV� VXFK� DV� 1RUWKHUQ� $PHULFD��

(XURSH�DQG�$XVWUDOLD�>��@�

�� 5LVN�IDFWRUV�RI�EUHDVW�FDQFHU

7KH�SUHVHQFH�RI�ULVN�IDFWRUV�GRHV�QRW�GHQRWH�WKDW�D�ZRPDQ�ZLOO�GHYHORS�EUHDVW�FDQFHU��

MXVW�DV�WKH�DEVHQFH�RI�ULVN�IDFWRUV�GRHV�QRW�QHFHVVDULO\�SUHYHQW�EUHDVW�FDQFHU�>��@��+RZHYHU��LW�

LV� YHU\� LPSRUWDQW� IRU� D� ZRPDQ� WR� XQGHUVWDQG� KHU� ULVNV� IRU� EUHDVW� FDQFHU� DQG�

VSHFLILF� LQWHUYHQWLRQV� WR� UHGXFH� WKH� ULVNV�� LQ� DGGLWLRQ� WR� WKH� EHQHILWV� RI� EUHDVW�

FDQFHU� VFUHHQLQJ� >��@�� .QRZQ� ULVN� IDFWRUV� KDYH� D� VWURQJ� DVVRFLDWLRQ� ZLWK� DJHLQJ��

UHSURGXFWLYH� KLVWRU\�� H[RJHQRXV� KRUPRQH� H[SRVXUH� DQG� IDPLO\� KLVWRU\� >��@�� ,QGHHG��

VRPH� ULVN� IDFWRUV�FDQ� EH� FRQWUROOHG� EXW�RWKHUV� DUH� GLIILFXOW� WR� PDQDJH�� 7KH� SRVVLELOLW\�

RI� EUHDVW� FDQFHU�LQ� $PHULFDQ� ZRPHQ�GUDPDWLFDOO\�LQFUHDVHV�HYHU\����\HDUV��)RU�H[DPSOH��

WKH�EUHDVW�FDQFHU� ULVN� RI� D� ZRPDQ� DJHG� ��� LV� ����� ��� ZKHUHDV� D� ZRPDQ� DJHG� ��� KDV� D�

ULVN� RI� ����� �� >��@�� 6RPH� GDWD� VXJJHVWV� WKDW� WKH� LPSDFW� RI� OLIHVW\OH� DQG� UHSURGXFWLYH�

SDWWHUQV� DUH� RQ� WKH� XSZDUG� WUHQG� RI� EUHDVW� FDQFHU� LQFLGHQFH�� IRU� LQVWDQFH�� DJULFXOWXUDO�

FRXQWULHV� FKDQJLQJ� WR� LQGXVWULDO�VRFLHWLHV�>��@��PHQDUFKH�DW�\RXQJHU�DJH� DQG�PHQRSDXVH� DW�

D� ODWHU� DJH� >��@�� ,Q� DGGLWLRQ�� WKH�XVH� RI� KRUPRQH� UHSODFHPHQW� WKHUDS\� SUH�� DQG� SRVW�

PHQRSDXVH� >��@�� WKH� XVH� RI� RUDO� FRQWUDFHSWLYHV� DQG� � SULPLSDURXV� ZRPHQ�ZLWK�

WKH� ILUVW� IXOO�WHUP� SUHJQDQF\� DW� D� ODWHU� DJH� DUH� OLQNHG� WR� ULVLQJ� EUHDVW� FDQFHU�

RFFXUUHQFH�>����������@��,Q�IDFW��D�IHPDOH� WKDW� LV� SHULSDURXV� RU� PXOWLSDURXV� DW� D� \RXQJHU�

DJH� ORZHUV� WKH� UHODWLYH� ULVN� RI� EUHDVW� FDQFHU� DW� RU� DIWHU� PHQRSDXVH� FRPSDUHG� WR�

QXOOLSDURXV� ZRPHQ� >��@�� ,QWHUHVWLQJO\��ZRPHQ� ZKR� EUHDVWIHG� KDYH� D� KD]DUG� UDWLR� RI�

����� IRU� SUHPHQRSDXVDO� EUHDVW� FDQFHU� FRPSDUHG� WR� ZRPHQ� ZKR� QHYHU� EUHDVWIHG��

DOWKRXJK� WKLV� SKHQRPHQRQ� LV� DVVRFLDWHG� WR� WKRVH� ZLWK� D� IDPLO\� KLVWRU\� RI� EUHDVW� FDQFHU�

>��@�� 0RUHRYHU�� WKH� SUHVHQFH� RI� %5&$�� DQG�%5&$�� JHQH� PXWDWLRQV� DUH� DVVRFLDWHG�

ZLWK� KLJKHU� ULVN� RI� EUHDVW� FDQFHU� >��@�� $V� D�FRQVHTXHQFH�� FRXQVHOOLQJ� DQG� WLPHO\�

VFUHHQLQJ� SURFHGXUHV� DUH� SURYLGHG� WR� ZRPHQ�ZKR�FDUU\�WKHVH�JHQHWLF�PXWDWLRQV�>��@��

,Q� WKH� ODVW� GHFDGH� UHVHDUFK� VWXGLHV� KDYH� DOOXGHG� WR� FKURQLF� ORZ� JUDGH�

LQIODPPDWRU\� UHVSRQVHV� � EHLQJ� RQH� RI� WKH� PDMRU� FRQWULEXWLQJ� IDFWRUV� OHDGLQJ� WR� FKURQLF�

GLVHDVHV� VXFK� DV� GLDEHWHV�� FDUGLRYDVFXODU� GLVHDVH� DQG� FDQFHU�� 2QH� RI� WKH� PDMRU�

FXOSULWV� RI� ORZ� JUDGH� LQIODPPDWLRQ� LV� REHVLW\� >��@�� ,Q� IDFW�� LQ� REHVH� DQLPDOV� WKHUH� LV� D�

�



�����%UHDVW�FDQFHU�DQG�REHVLW\�

2EHVLW\� LV� OLNHO\� WR� EH� DVVRFLDWHG� ZLWK� LQFUHDVHG� ULVN� RI� EUHDVW� FDQFHU�� HVSHFLDOO\� LQ�

SRVWPHQRSDXVDO�ZRPHQ�>��@��%RG\�ZHLJKW�JDLQ�RI�HYHU\�����NJ� LQ�ZRPHQ�DERYH����\HDUV�RI�

DJH�LQFUHDVHV�WKH�ULVN�IDFWRU�IRU�EUHDVW�FDQFHU�ZLWK�DQ�HVWLPDWHG�UHODWLYH�ULVN�RI�������LQFUHDVLQJ�

WKHLU�PRUWDOLW\�UDWH�E\�����>��@��7KLV�DWWULEXWH�FDQ�EH�UHODWHG�WR�VHYHUDO�PHFKDQLVPV�WKURXJK�WKH�

LQFUHDVH� RI� DGLSRVLW\� FRQVLVWLQJ� RI� LQFUHDVHG� EORRG� FLUFXODWLRQ� RI� HVWURJHQ�� LQVXOLQ� DQG�

LQVXOLQ�OLNH� JURZWK� IDFWRU� �,*)� >��@� DV� ZHOO� DV� HQGRFULQH� GLVUXSWLQJ� FRPSRXQGV� �RUJDQLF�

SROOXWDQWV��VXFK�DV��RUJDQRFKORULQHV�ZKLFK�DFFXPXODWH�DQG�DUH�VWRUHG�LQ�IDWW\�WLVVXHV��LQFOXGLQJ�

WKDW�RI�DGLSRVH�PDPPDU\�WLVVXH�>��@��,Q�DGGLWLRQ��DGLSRNLQHV�DQG�OHSWLQ��SURGXFHG�DQG�VHFUHWHG�

E\� DGLSRF\WHV�� DUH� KLJKHU� LQ� REHVH� LQGLYLGXDOV� DQG�PD\� FRQWULEXWH� WR� SRVWPHQRSDXVDO� EUHDVW�

FDQFHU� >�@�� 0RUHRYHU�� WKH� DVVRFLDWLRQ� EHWZHHQ� REHVLW\� DQG� DFWLYDWLRQ� RI� LPPXQH� FHOOV� �0��

PDFURSKDJHV��%� FHOOV��7� FHOOV���FKHPRNLQHV�� SUR�LQIODPPDWRU\� F\WRNLQHV� �,/���� ,/����71)�Į��

DQG� SUR�DQJLRJHQLF� IDFWRUV�� FKDQJH� WKH� ERG\� PLOLHX� FRQWULEXWLQJ� WR� LQFUHDVHG� ULVN� RI� EUHDVW�

FDQFHU�>��@���

�� (IIHFWV�RI�H[HUFLVH�RQ�RYHUDOO�KHDOWK�DQG�GLVHDVH�SUHYHQWLRQ

7KH� DQFLHQW� *UHHN� SK\VLFLDQ�� +LSSRFUDWHV�� VWDWHG� LQ� WKH� �WK� FHQWXU\� %&� WKDW� LI�

LQGLYLGXDOV�ODFN�WKHLU�HQHUJ\�H[SHQGLWXUH��WKH\�ZRXOG�EH�OLDEOH�WR�GLVHDVH��GHWHULRUDWHG�JURZWK�

DQG�TXLFNHU�DJHLQJ�>��@��7KH�REVHUYDWLRQDO�VWXGLHV�FRQGXFWHG�EHWZHHQ������DQG������QRWLFHG�

WKDW� HPSOR\HHV�ZKR�ZHUH�PRUH� DFWLYH�� VXFK� DV� EXV� FRQGXFWRUV�� KDG� ORZHU� LQFLGHQFH� RI� KHDUW�

GLVHDVH� WKDQ� EXV� GULYHUV� >��@�� ([HUFLVH� WUDLQLQJ� UHGXFHV� WKH� SUHFHGHQFH� RI� VRPH� FKURQLF�

GLVHDVHV�GXH�LQ�SDUW� WR� LWV�HIIHFWV�RQ�DQWL�LQIODPPDWRU\�SURFHVVHV�>��@��5HJXODU�DQG�ORQJ�WHUP�

PRGHUDWH�DHURELF�H[HUFLVH�HQKDQFHV�IDW�PHWDEROLVP�ZKLFK�UHVXOWV�LQ�WKH�UHGXFWLRQ�LQ�DGLSRNLQH�

VHFUHWLRQ� >��@�� 3K\VLFDO� DFWLYLW\� KDV� EHHQ� VKRZQ� WR� GHFUHDVH� ,/���� ,/���DQG� ,/���� F\WRNLQHV��

ZKHUHDV� ,/��� UHFHSWRU� DQWDJRQLVW� DQG� VROXEOH� 71)�DOSKD� UHFHSWRU� ZKLFK� DUH� UHOHDVHG� GXULQJ�

PXVFOH� FRQWUDFWLRQ�� PD\� FRQWULEXWH� WR� DQWL�LQIODPPDWRU\� SURFHVVHV� >��@�� /LNHZLVH�� LQ� D� ���

ZHHN�FRPELQHG�ZDONLQJ�DQG�ZHLJKW�WUDLQLQJ�SURJUDP�GUDPDWLFDOO\�UHGXFHG�&�UHDFWLYH�SURWHLQ�

��

FRUUHODWLRQ� EHWZHHQ� DGLSRF\WH� K\SHUSODVLD� DQG� WXPRU� SURJUHVVLRQ� >��@�� ,W� LV� OLNHO\� WKDW� LQ�
REHVLW\��SRRU�IXQFWLRQDO�DGLSRVH� WLVVXH�VHFUHWHV�KLJKHU� OHYHOV�RI�SUR�LQIODPPDWRU\�IDFWRUV�DQG�
LQKLELWV�WKH�UHOHDVH�RI�DGLSRQHFWLQ��7KLV�DOWHUDWLRQ�PD\�H[SODLQ�WKH�OLQN�EHWZHHQ�REHVLW\��W\SH���
GLDEHWHV��PHWDEROLF�V\QGURPH�DQG�FDQFHU�>��@��



PXVFXODU�ILWQHVV�DQG�ERQH�KHDOWK��DV�ZHOO�DV�FRQWULEXWLQJ�WR�UHGXFHG�ULVN�RI�GHYHORSLQJ�FKURQLF�

GLVHDVH�>��@��*HQHUDOO\��DQ�DGXOW�VKRXOG�SDUWDNH�LQ�DW�OHDVW�����PLQXWHV�RI�PRGHUDWH�LQWHQVLW\�

DHURELF�DFWLYLW\�RU� DW� OHDVW����PLQXWHV�RI�YLJRURXV� LQWHQVLW\�DHURELF�DFWLYLW\�SHU�ZHHN� >��@��

XSUHJXODWLRQ�RI� WKH�

,QGHHG��D�SURVSHFWLYH�FRKRUW�VWXG\�RI�������VXEMHFWV�FRQGXFWHG�LQ�(QJODQG�EHWZHHQ������DQG�

����� UHSRUWHG� WKDW� WKH�PRUWDOLW\� UDWH� RI� SHRSOH�ZKR� OLYHG� VHGHQWDU\� OLIHVW\OHV�ZDV� KLJKHVW�

DW�DSSUR[LPDWHO\����������SHUVRQV�SHU�\HDU� ULVN� �3<5��DQG� ORZHVW�DPRQJVW� WKRVH�ZKR�PHW�

WKH�UHFRPPHQGHG� DFWLYLW\� OHYHOV� DW� DSSUR[LPDWHO\� �������� 3<5�� +HQFH�� DFWLYLW\� UHGXFHV�

WKH� PRUWDOLW\� UDWH� E\� ��� �� >��@�� $V� WKH� UHSUHVHQWDWLYH� SRSXODWLRQ� DGKHULQJ� WR� H[HUFLVH�

JXLGHOLQHV�ZRXOG� VLJQLILFDQWO\� UHGXFH� PRUWDOLW\� UDWHV�� D� VWUDWHJ\� WR� LQYROYH� WKH� JHQHUDO�

SRSXODWLRQ� LQ� HQJDJLQJ� LQ� DQ� DFWLYH� OLIHVW\OH� FRXOG� EH� HPSKDVL]HG� IRU� SXEOLF� KHDOWK�

SURPRWLRQ� >��@�� 7KH�LPSOLFDWLRQ�RI�SRVLWLYH�HIIHFW�RI� UHJXODU�H[HUFLVH�RQ�DQWL�LQIODPPDWRU\�

UHVSRQVH� FDQ� VXSSRUW�H[HUFLVH�UHFRPPHQGDWLRQ�IRU�SHRSOH�OLYLQJ�ZLWK�FKURQLF�GLVHDVHV�VXFK�

DV�FDQFHUV�>��@�

�����(IIHFWV�RI�H[HUFLVH�RQ�LPPXQRORJLFDO�SDUDPHWHUV�

� � $FXWH� H[HUFLVH� UHOHDVHV� WKH� VWUHVV� KRUPRQH� FRUWLVRO� ZKLFK� XSUHJXODWHV� PDMRU�

KLVWRFRPSDWLELOLW\� FRPSOH[� �0+&�� FODVV� ,,� H[SUHVVLRQ� ,/���� SURGXFWLRQ�� QHXWURSKLOV� DQG�

QDWXUDO�NLOOHU��1.��FHOOV�KDYH�EHHQ�QRWHG�LQ�WKH�FLUFXODWLRQ�GXULQJ�ERXWV�RI�DFXWH�H[HUFLVH�
>��@��,Q�DGGLWLRQ��D�VKRUW�ERXW�RI�KHDY\�F\FOLQJ�LQFUHDVHV�SUR��DQG�DQWL�LQIODPPDWRU\�UHVSRQVHV��

LQFOXGLQJ�F\WRNLQHV��71)�DOSKD��,/���DQG�,/�����7�FHOOV��%�FHOOV��PRQRF\WHV�DQG�JURZWK�IDFWRUV�

>��@�� /LNHZLVH�� LPPHGLDWHO\� IROORZLQJ� EULHI� H[HUFLVH�� JHQH� H[SUHVVLRQ� RI� VRPH�PRQRF\WHV�

LQYROYHG�LQ�YDVFXODU�GLVHDVHV�OLNH�DQJLRJHQHVLV��DVWKPD�DQG�DUWKULWLV�DUH�DOWHUHG�>��@�� �0RUH�

VSHFLILFDOO\�� D� VLQJOH� ERXW� RI� YLJRURXV� H[HUFLVH� DW� DSSUR[LPDWHO\� �����92�PD[� DOWHUV� WKH�

H[SUHVVLRQ�RI�D�QXPEHU�RI�1.�FHOO�JHQHV�ZKLFK�DUH�LQYROYHG�LQ�FDQFHU�>��@��7KHVH�ILQGLQJV�

VXJJHVW� WKDW� H[HUFLVH�PD\� FRQWULEXWH� WR� FKURQLF� GLVHDVH� SUHYHQWLRQ� YLD� WKH� LQQDWH� LPPXQH�

V\VWHP�� 0RUHRYHU�� ORQJ� WHUP� H[HUFLVH� DQG�RU� KLJK�LQWHQVLW\� WUDLQLQJ� LQ� \RXQJ� VZLPPHUV�

H[KLELWV� JUHDWHU� OHXNRF\WH� WUDQVFULSWLRQDO� FKDQJHV� LQ� VRPH� JHQHV� ZKLFK� DUH� UHODWHG� WR�

PLWRFKRQGULDO� HQHUJHWLFV� DQG� SURWHLQ� SURGXFWLRQ�� DV� ZHOO� DV� GRZQUHJXODWLQJ� JHQHV� WKDW� DUH�LQYROYHG�
LQ� LQIODPPDWLRQ� >��@�� 7KH� HIIHFWV� RI� H[HUFLVH� RQ� LPPXQH� IXQFWLRQV� LQ� FDQFHU� SDWLHQWV� LQYROYHV� WKH�
FKDQJHV�RI�1.�FHOOV��QHXWURSKLOV��7�FHOOV��PRQRF\WHV�DQG�F\WRNLQHV��+RZHYHU��PRUH�UHVHDUFK�VWXGLHV�LQ

��

LQ� K\SHUFKROHVWHUHPLF� SHRSOH� ZLWK� LQDFWLYH� OLIHVW\OHV� >��@�� ,W� LV� UHFRPPHQGHG� E\� WKH� :RUOG�
+HDOWK� 2UJDQL]DWLRQ� WKDW� DQ� DFWLYH� OLIHVW\OH� LPSURYHV� RYHUDOO� KHDOWK� LQ� DGXOWV� DJHG� ������
\HDUV�� $FWLYH� OLIHVW\OH� LQFOXGHV� WKDW� RI� OHLVXUH� SK\VLFDO� DFWLYLW\� �JDUGHQLQJ�� ZDONLQJ�� GDQFLQJ��
VZLPPLQJ��� WUDQVSRUWDWLRQ� �F\FOLQJ�� ZDONLQJ��� RFFXSDWLRQDO� ZRUN�� KRXVHKROG� WDVNV� DQG�

FRQWULEXWLQJ�WR�JDPH�SOD\��VSRUWV�RU�SODQQHG�H[HUFLVH��7KLV�OHDGV�WR�LPSURYHG�KHDUW�IXQFWLRQ��



�� (SLGHPLRORJLFDO�VWXGLHV�OLQNLQJ�H[HUFLVH�ZLWK�WKH�LQFLGHQFH�RI�EUHDVW�FDQFHU

3K\VLFDO�DFWLYLW\�LQ�DGXOWKRRG�WHQGV�WR�UHGXFH�WKH�ULVN�RI�EUHDVW�FDQFHU��,Q�D�V\VWHPDWLF�

UHYLHZ� DQG� PHWD�DQDO\VLV� VWXG\� DVVRFLDWLQJ� SK\VLFDO� DFWLYLW\� WR� FKURQLF� GLVHDVH� RXWFRPHV�

EHWZHHQ������������QRWHG�WKDW�WKHUH�ZDV�D�VWURQJ�FRUUHODWLRQ�EHWZHHQ�WKRVH�ZKR�DFKLHYHG�WRWDO�

SK\VLFDO�DFWLYLW\�VHYHUDO�WLPHV�KLJKHU�WKDQ�WKH�UHFRPPHQGHG�PLQLPXP�WR�WKH�ULVN�RI���FKURQLF�

GLVHDVHV� LQFOXGLQJ�� EUHDVW� FDQFHU�� WKH� RWKHU� FKURQLF� GLVHDVHV� EHLQJ� FRORQ� FDQFHU�� GLDEHWHV��

LVFKHPLF� KHDUW� GLVHDVH� DQG� LVFKHPLF� VWURNH� HYHQWV�� 7KLUW\� ILYH� SURVSHFWLYH� FRKRUW� VWXGLHV�

�LQYROYLQJ������������FDVHV�RI�EUHDVW�FDQFHU�� UHSRUWHG������UHGXFWLRQ� LQ� WKH� ULVN�RI�EUHDVW�

FDQFHU� IRU� WKRVH� LQ� WKH� KLJKO\� DFWLYH� FDWHJRU\� �RYHU� ������ PHWDEROLF� HTXLYDOHQW� �0(7��

PLQXWHV�ZHHN��ZLWK�UHODWLYH�ULVN�RI�������>��@��([HUFLVH�DSSHDUV�WR�UHGXFH�WKH�ULVNV�RI�EUHDVW�

FDQFHU�WKURXJK�D�QXPEHU�RI�PHFKDQLVPV�LQFOXGLQJ��UHGXFLQJ�ERG\�IDW�ZKLFK�LQ�WXUQ�UHGXFHV�

HVWURJHQ�DQG�LQVXOLQ�FRQFHQWUDWLRQV��,QGHHG��WKHVH�ELRORJLFDO�VXEVWDQFHV�KDYH�PLWRJHQLF�HIIHFWV�

RQ�PDPPDU\�FHOOV� >�@��/LNHZLVH�� OHSWLQ� UHOHDVHG�IURP�DGLSRVH� WLVVXH�ZKLFK� LV�DVVRFLDWHG� WR�

SRVW�PHQRSDXVDO� EUHDVW� FDQFHU�� VLJQLILFDQWO\� GHFUHDVHV� IROORZLQJ� DHURELF� DFWLYLW\� >�@��

)XUWKHUPRUH��H[HUFLVH�PD\�KDYH�SRVLWLYH�HIIHFWV�LQ�UHGXFLQJ�WKH�LQFLGHQFH�RI�EUHDVW�FDQFHU��E\�

LPSURYLQJ�WKH�LPPXQH�V\VWHP��,QGHHG��H[HUFLVH�KDV�EHHQ�VKRZQ�WR�LQFUHDVH�FLUFXODWRU\�1.�

FHOOV�E\���IROG�ZKLFK�SOD\�D�NH\�UROH�LQ�WKH�GHIHQVH�DJDLQVW�SDWKRJHQV�DQG�FDQFHU� LPPXQH�

VXUYHLOODQFH� >��@�� 0RUHRYHU�� WKHUH� LV� HYLGHQFH� WR� VXJJHVW� WKDW� SK\VLFDO� DFWLYLW\� GXULQJ�

DGROHVFHQFH�RU�\RXQJ�DGXOWKRRG�PD\�ORZHU�WKH�ULVN�RI�SUH�PHQRSDXVDO�DQG�SRVW�PHQRSDXVDO�

EUHDVW�FDQFHU�>��@��2YHUDOO��WKH�GHFUHDVHG�ULVN�RI�EUHDVW�FDQFHU�DVVRFLDWHG�ZLWK�SK\VLFDO�DFWLYLW\�

GLIIHUV� DFFRUGLQJ� WR� DJH�� ����� IRU� DGROHVFHQFH�� ���� IRU� HDUO\� DGXOWKRRG�� ����� IRU�PLGGOH�

DGXOWKRRG�DQG������IRU�RYHU�WKH�DJH�RI����>��@��,PSRUWDQWO\��EUHDVW�FDQFHU�SUHYHQWLRQ�HIIRUWV�

PXVW�VWDUW�IURP�WKH�HDUO\�VWDJHV�RI�D�ZRPDQ¶V�OLIH�>��@��

��������������$� SURVSHFWLYH� FRKRUW� VWXG\� LQ� ������� ZRPHQ� FRQGXFWHG� EHWZHHQ� ���������� >��@��

DVVHVVHG� WKH� GHJUHH� RI� SK\VLFDO� DFWLYLW\� GXULQJ� DGROHVFHQW� DQG� DGXOW� OLIH�� ,W� ZDV� QRWHG� WKDW�

PRGHUDWH�SK\VLFDO� DFWLYLW\� LQ�ZRPHQ�DJHG������� UHGXFHG� WKH� ULVN�RI�SUH�PHQRSDXVDO�EUHDVW�

FDQFHU�FRQVLGHUDEO\��+LJK�LQWHQVLW\�SK\VLFDO�DFWLYLW\�LQ�WKHVH�\RXQJ�ZRPHQ��RYHU�������0(7�

PLQXWHV�ZHHN��VKRZHG�D�PRGHVW�FRUUHODWLRQ�ZLWK�EUHDVW�FDQFHU�ULVN�UHGXFWLRQ��7KH�DVVRFLDWLRQ�

LV�OLNHO\�VWURQJHU�LQ�EUHDVW�FDQFHU�SDWLHQWV�ZLWK�HVWURJHQ�UHFHSWRU�QHJDWLYH�WXPRUV�DQG�LQ�\RXQJHU�

SUH�PHQRSDXVDO�ZRPHQ��+RZHYHU��WKHUH�ZDV�QR�FRUUHODWLRQ�EHWZHHQ�SK\VLFDO�DFWLYLW\�LQ�HDUO\�

OLIH� WR� WKH� ULVN� RI� GHYHORSLQJ� SRVW�PHQRSDXVDO� EUHDVW� FDQFHU� >��@�� 7KH� OLNHO\� PHFKDQLVP�

LQYROYHG�LQ�UHGXFHG�EUHDVW�FDQFHU�ULVN�IRU�DQ�DGROHVFHQW�ZKR�UHJXODUO\�SHUIRUPV�H[HUFLVH�FRXOG�
��

�LPPXQRORJLFDO�ELRPDUNHUV�UHVSRQGLQJ�WR�H[HUFLVH�DUH�UHTXLUHG�>��@��



EH�GXH�WR�GHOD\HG�RQVHW�LQ�PHQDUFKH�DQG�RU�UHGXFHG�PHQVWUXDO�F\FOHV��VKRUWHQLQJ�UHSURGXFWLYH�

KRUPRQH�H[SRVXUH�>��@���

�����([HUFLVH�DV�DQ�DGMXYDQW�WKHUDS\�IROORZLQJ�EUHDVW�FDQFHU�GLDJQRVLV�

3K\VLFDO�DFWLYLW\��HVSHFLDOO\�PRGHUDWH�LQWHQVLW\�DHURELF�H[HUFLVH�IRU�IHPDOHV�IROORZLQJ�

EUHDVW�FDQFHU�GLDJQRVLV��KDV�EHHQ�QRWHG�LQ�D�QXPEHU�RI�VWXGLHV�WR�EH�DGYDQWDJHRXV�LQ�UHJDUGV�

WR�EUHDVW�FDQFHU�RXWFRPHV��GHFUHDVHG�PRUWDOLW\�UDWH�E\�!�����>�@�DQG�GHFUHDVHG�UHFXUUHQFH�

UDWHV���$V� D� UHVXOW� RI� H[HUFLVH�� WRWDO�ERG\� IDW� UHGXFHV� DV�ZHOO� DV� D�QXPEHU�RI� LQIODPPDWRU\�

ELRPDUNHUV�ZKLFK� FRXOG� FRQWULEXWH� WR� EHWWHU� RXWFRPHV� LQ� SDWLHQWV� ZLWK� EUHDVW� FDQFHU� >��@��

/LNHZLVH��LQ�D�FRKRUW�ORQJLWXGLQDO�VWXG\��LW�ZDV�FOHDU�WKDW�IDVW�ZDONLQJ����KRXUV�ZHHN��SULRU�WR�

DQG�IROORZLQJ�EUHDVW�FDQFHU�GLDJQRVLV�LQ�SRVWPHQRSDXVDO�ZRPHQ�UHGXFHG�WKH�PRUWDOLW\�UDWH�E\�

�����>��@�� ,Q�DGGLWLRQ��DQ�DHURELF�H[HUFLVH� UHJLPH�SUHVFULEHG� WR�ZRPHQ�ZLWK�EUHDVW�FDQFHU�

GXULQJ�HDUO\�WUHDWPHQW�LQ�WKH�1HWKHUODQGV�EHWZHHQ������������UHGXFHG�IDWLJXH�DQG�LQFUHDVHG�

RYHUDOO�ILWQHVV�>�@��)XUWKHUPRUH��VOHHSLQJ�GLVWXUEDQFH��PRRG�GLVWXUEDQFH�DQG�DQ[LHW\�GHFOLQHG�

IROORZLQJ� D� ��� ZHHN� DHURELF� H[HUFLVH� SURJUDP� LQ� 7KDL� ZRPHQ� XQGHUJRLQJ� DGMXYDQW�

FKHPRWKHUDS\�>��@��0RVW�LPSRUWDQWO\��UHSRUWV�LQ�SUHYLRXV�V\VWHPDWLF�UHYLHZV��VXJJHVWHG�WKDW�

DHURELF�H[HUFLVH�ZLWK�PRGHUDWH�KLJK�LQWHQVLW\����������RI�PD[LPDO�KHDUW�UDWH�����WLPHV�ZHHN�

UDQJLQJ� EHWZHHQ� �����ZHHNV� WR� EH� WKH�PRVW� IUHTXHQW�PRGH� IRU� EUHDVW� FDQFHU� SDWLHQWV� DQG�

VXUYLYRUV�DV�WKLV�SURJUDP�PD\�DOVR�KDYH�D�SRVLWLYH�HIIHFW�RQ�WKH�FDUGLRYDVFXODU��PXVFXODU�DQG�

QHXURORJLFDO�V\VWHPV��$V�D��FRQVHTXHQFH�WKLV�FDQ�OHDG�WR�LPSURYHPHQWV�LQ�TXDOLW\�RI�OLIH��

VXFK�DV�WKH�DELOLW\�WR�GHDO�ZLWK�GDLO\�WDVNV�>��@��,PSURYHPHQWV�LQ�FOLQLFDO�RXWFRPHV�LQ�EUHDVW�

FDQFHU�SDWLHQWV� IROORZLQJ� GLIIHUHQW� H[HUFLVH� UHJLPHV� DUH� VKRZQ� LQ� 7DEOH� ���$OWKRXJK�WKH�

$PHULFDQ� &ROOHJH� RI� 6SRUWV� 0HGLFLQH� KDV� LGHQWLILHG� VDIHW\� DQG� EHQHILWV� RI� H[HUFLVH�

SURJUDPV� WR� EUHDVW� FDQFHU� RXWFRPHV�� WKHUH� DUH� D� OLPLWHG� QXPEHU� RI� UDQGRPL]HG� FRQWUROOHG�

WULDOV� WKDW�KDYH�DVVHVVHG� WKH� SRVLWLYH� HIIHFWV� RI� H[HUFLVH� WR� EUHDVW� FDQFHU� RXWFRPHV�� +HQFH��

WKH�QHHG� IRU� FODULW\�RQ� WKH�PHFKDQLVPV�WKDW�PD\�EH�UHODWHG�WR�H[HUFLVH�DQG�FDQFHU�SURJQRVLV�

>��@��

��



7DEOH����7KH�HIIHFWV�RI�GLIIHUHQW�H[HUFLVH�UHJLPHV�RQ�EUHDVW�FDQFHU�FOLQLFDO�RXWFRPHV�

7\SHV�RI�H[HUFLVH� (IIHFWV�RQ�FOLQLFDO�RXWFRPH� 5HIHUHQFH�

5HJXODU�H[HUFLVH��

RFFXSDWLRQDO��DQG�OHLVXUH�

DFWLYLWLHV�

� 5HGXFH�FDQFHU�VSHFLILF�DQG�DOO�FDXVH�PRUWDOLW\

�+D]DUG�UDWLR�LQ�VXUYLYDO�UDWH�

>��@�

)DVW�ZDONLQJ����

KRXUV�ZHHN��EHIRUH�DQG�

DIWHU�GLDJQRVLV�

� ([HUFLVH�EHIRUH�GLDJQRVLV�FDQ�ORZHU�DOO�FDXVH

PRUWDOLW\�E\����

� ([HUFLVH�DIWHU�GLDJQRVLV�FDQ�UHGXFH�DOO�FDXVH

PRUWDOLW\�E\�����DQG�UHGXFH�EUHDVW�FDQFHU�

VSHFLILF�PRUWDOLW\�E\����

>��@�

0RGHUDWH�WR�KLJK�

LQWHQVLW\�DHURELF�H[HUFLVH�

��������RI�PD[LPDO�

KHDUW�UDWH��IRU���

WLPH�ZHHN�DQG�UDQJH�

EHWZHHQ������ZHHNV�

� ,PSURYHG�TXDOLW\�RI�OLIH��DELOLW\�WR�GHDO�ZLWK

GDLO\�WDVNV

>��@�

7ZR�DHURELF�DQG�VWUHQJWK�

VHVVLRQV�SHU�ZHHN�����

PLQXWHV�SHU�VHVVLRQ�

LQFOXGLQJ���PLQ�

ZDUPLQJ�XS�����PLQ�

SURJUHVVLYH�DHURELF�

H[HUFLVH�����PLQ�ZHLJKW�

WUDLQLQJ�DQG���PLQ�FRRO�

GRZQ��IRU����ZHHNV��VWDUW�

HDUO\�DIWHU�GLDJQRVLV��

� /RZHU�SK\VLFDO�DQG�PHQWDO�IDWLJXH

� ,QFUHDVH�OHJ�PXVFOHV�VWUHQJWK

>�@�

6HOI�GLUHFWHG�H[HUFLVH�

�GXULQJ�WUHDWPHQW�SHULRG��

�����ZHHN�SURJUHVVLYH�

DHURELF�H[HUFLVH��ORZ�WR�

PRGHUDWH�LQWHQVLW\�

� 'HFOLQH�VOHHSLQJ�GLVWXUEDQFH

� ,PSURYHG�HPRWLRQDO�VWDWXV

� 5HGXFHG�V\PSWRPV�RI�GLVWUHVV

>��@�

��



ZDONLQJ��DW�OHDVW����PLQ�

HDFK�GD\��

�����(IIHFW�RI�DHURELF�WUDLQLQJ�RQ�REHVLW\�UHODWHG�FDQFHU�ULVN�ELRPDUNHUV�LQ�EUHDVW�FDQFHU�

2EHVLW\� LV� DQ� LPSRUWDQW� FRQWULEXWLQJ� IDFWRU� WR� WKH� JHQHUDWLRQ� RI� ORZ� JUDGH� FKURQLF�

LQIODPPDWLRQ�OHDGLQJ�WR�FKURQLF�FRQGLWLRQV��LQFOXGLQJ�PHWDEROLF�GLVHDVHV��LPPXQH�G\VIXQFWLRQ�

DQG�FDQFHU��DV�D�UHVXOW�RI�LPSURSHU�IDW�PHWDEROLVP�>��@��7KLV�FRQGLWLRQ�KRZHYHU��FDQ�LQFUHDVH�

WKH�UHFXUUHQFH�DQG�PRUWDOLW\�UDWHV�RI�EUHDVW�FDQFHU�VXUYLYRUV�>��@��$GLSRVH�WLVVXH�SURGXFHV�KLJK�

OHYHOV�RI�SUR�LQIDPPDWRU\�F\WRNLQHV��,/����,/����71)�DOSKD��DQG�PRQRF\WH�FKHPR�DWWUDFWDQW�

SURWHLQ��ZKLFK�DUH�NQRZQ�WR�EH�DVVRFLDWHG�ZLWK�LQVXOLQ�UHVLVWDQFH�>��@��DQ�DGYHUVH�HIIHFW�ZHOO�

NQRZQ� IRU�PDPPDU\� FHOO� SUROLIHUDWLRQ� >�@��+RZHYHU�� IXUWKHU� UDQGRPL]HG� FOLQLFDO� WULDOV� DUH�

UHTXLUHG� LQ�RUGHU� WR� DVFHUWDLQ� DSSURSULDWH� H[HUFLVH� UHJLPHV�RQ�DGLSRVLW\� WKDW�PD\� LQIOXHQFH�

EUHDVW�FDQFHU�VXUYLYDO�>��@��

��������,Q�D�V\VWHPDWLF�UHYLHZ�LW�ZDV�FOHDU�WKDW�DOWHUDWLRQV�LQ�DGLSRVLW\�UHODWHG�ELRPDUNHUV�DV�D�

UHVXOW� RI� SK\VLFDO� DFWLYLW\�� DUH� OLNHO\� WR� ORZHU� WKH� ULVN� RI� SRVWPHQRSDXVDO� EUHDVW� FDQFHU��

DGLSRVLW\� ELRPDUNHUV� LQFOXGHG�� ERG\� PDVV� LQGH[� �%0,��� OHSWLQ�� DGLSRQHFWLQ�� VH[� KRUPRQH�

ELQGLQJ� JOREXOLQ� �6+%*��� HVWURJHQ�� DQGURJHQ�� LQVXOLQ� UHVLVWDQFH�� ,/���� 71)�DOSKD� DQG� &�

UHDFWLYH�SURWHLQ��&53��>�@��,Q�DGGLWLRQ��ORQJ�WHUP�H[HUFLVH�KDV�EHHQ�VKRZQ�WR�GHFUHDVH�HVWUDGLRO�

OHYHOV�DQG�LQFUHDVH�6+%*�LQ�SRVWPHQRSDXVDO�ZRPHQ�ZKR�UHGXFHG�PRUH�WKDW�������RI�ERG\�IDW�

>��@�� LQ� IDFW�� WKRVH�ZKR� GLG� QRW� ORVH� ERG\� IDW� VKRZHG� LQFUHDVH� OHYHOV� RI� HVWURJHQ� >��@�� ,Q�

DGGLWLRQ��H[HUFLVH�UHGXFHV�WHVWRVWHURQH�OHYHOV�E\�GHFUHDVLQJ�DGLSRVLW\�RU�E\�LQFUHDVLQJ�6+%*�

>��@�� DV�ZHOO� DV� LPSURYLQJ� LQVXOLQ� VHQVLWLYLW\�� UHGXFHV� DGLSRNLQHV� DQG�&53�ZKLFK� GLUHFWO\�

LQIOXHQFH�WKH�ULVN�RI�EUHDVW�FDQFHU�>�@��

��������������)XUWKHUPRUH�� LQ� D� ���\HDU� SURVSHFWLYH� FRKRUW� VWXG\� LQYROYLQJ� ���� EUHDVW� FDQFHU�

SDWLHQWV�>��@�VKRZHG�WKDW�OHYHOV�RI�LQVXOLQ�WR�EH�VWURQJO\�DVVRFLDWHG�ZLWK�&�SHSWLGH�OHYHOV�ZKLFK�

OHDGV�WR�KLJKHU�PRUWDOLW\�UDWH�IRU�EUHDVW�FDQFHU�LQ�SRVW�PHQRSDXVDO�ZRPHQ��,QVXOLQ�OHYHOV�DUH�

DOVR� DVVRFLDWHG�ZLWK�ZDLVW�KLS� UDWLR� DQG�%0,�� DQG�QHJDWLYHO\� FRUUHODWHV�ZLWK�6+%*� OHYHOV��

+RZHYHU��WKHUH�LV�QR�UHODWLRQ�EHWZHHQ�OHLVXUH�WLPH�SK\VLFDO�DFWLYLW\�DQG�PRUWDOLW\�UDWH�>��@��$�

SUDJPDWLF�OLIHVW\OH�IRU�EUHDVW�FDQFHU�VXUYLYRUV�LQ�WKH�HDUO\�VWDJHV�RI�EUHDVW�FDQFHU�ZLWK�REHVLW\�

��



�%0,� !��� NJ�P��� LQFOXGLQJ� �� ZHHNO\� VXSHUYLVHG� VHVVLRQV� RI� PRGHUDWH�LQWHQVLW\� ��������

HVWLPDWHG� 92�PD[�� DHURELF� H[HUFLVH� DQG� K\SRFDORULF� HDWLQJ� SURJUDP� WKURXJK� UDQGRPL]HG�

FOLQLFDO�WULDO�KDV�VKRZQ�D�UHGXFWLRQ�LQ�ERG\�ZHLJKW��ZDLVW�KLS�UDWLR�DQG�UHVWLQJ�GLDVWROLF�EORRG�

SUHVVXUH�DIWHU���PRQWKV�RI�LQWHUYHQWLRQ�>��@��$V�D�FRQVHTXHQFH��GHFUHDVH�LQ�OHSWLQ�OHYHOV�DQG�

GHFUHDVHG� WRWDO� FKROHVWHURO� OHYHOV� ZHUH� DOVR� QRWHG�� ,Q� DGGLWLRQ�� GHFUHDVHG� ERG\� ZHLJKW� LV�

DVVRFLDWHG�ZLWK�UHGXFWLRQ�LQ�&53���&KDQJH�LQ�ZDLVW�FLUFXPIHUHQFH�LV�DOVR�SRVLWLYHO\�FRUUHODWHG�

ZLWK�D�FKDQJH�LQ�&53��7KHVH�ELRORJLFDO�PDUNHUV�DUH�OLNHO\�WR�KDYH�D�SRVLWLYH�RXWFRPH�WR�WKH�

PRUWDOLW\� DQG� RYHUDOO� KHDOWK� RXWFRPHV� WR� SDWLHQWV� ZLWK� EUHDVW� FDQFHU� >��@�� ,Q� D� ��PRQWK�

FRXQVHOOLQJ�SURJUDP� �IDFH� WR� IDFH� DQG� WHOHSKRQH�� IRU� EUHDVW� FDQFHU� SDWLHQWV�ZLWK�REHVLW\�� D�

UHFRPPHQGHG�GDLO\�FDORULF�LQWDNH�RI�������������NFDO�FRPELQHG�ZLWK�D�KRPH�EDVHG�SK\VLFDO�

DFWLYLW\�SURJUDP������PLQV�ZHHN�RI�PRGHUDWH�LQWHQVLW\��VLJQLILFDQWO\�UHGXFHG�ERG\�ZHLJKW�DQG�

ZDLVW�KLS� FLUFXPIHUHQFH� FRPSDUHG� WR� SDWLHQWV� ZKR� UHFHLYHG� RQO\� XVXDO� FDUH� >��@�� 7KRVH�

SDWLHQWV�ZKR�ORVW�!����RI�ERG\�ZHLJKW�DOVR�VKRZHG�GHFUHDVHG�OHYHOV�RI�OHSWLQ��LQVXOLQ��,/���

DQG�&53�>��@��7KHVH�ELRPDUNHUV�DUH�K\SRWKHVL]HG�WR�IDFLOLWDWH�WKH�ULVN�DQG�PRUWDOLW\�RI�EUHDVW�

FDQFHU� >��@��0RUHRYHU�� D� ���PRQWK�ZHLJKW� WUDLQLQJ� UHJLPH� KDV� EHHQ� UHSRUWHG� WR� EH� D� VDIH�

H[HUFLVH�SURJUDP�WR�EUHDVW�FDQFHU�VXUYLYRUV�UHVXOWLQJ�LQ�GHFUHDVHG�ERG\�ZHLJKW��SHUFHQW�ERG\�

IDW�DQG�LQVXOLQ�JURZWK�IDFWRU�OHYHOV�>��@��+RZHYHU��IXUWKHU�UDQGRPL]HG�WULDOV�DUH�UHTXLUHG�WR�

DVVHVV�WKH�EHQHILWV�RI�UHGXFLQJ�ZHLJKW�LQ�REHVH�EUHDVW�FDQFHU�VXUYLYRUV�WR�SUHYHQW�EUHDVW�FDQFHU�

UHFXUUHQFH��:HLJKW�PDQDJHPHQW�VWUDWHJLHV�HVSHFLDOO\�WKH�RSWLPDO�H[HUFLVH�SURJUDP�DQG�GLHW�

FRQWURO�DUH�UHTXLUHG�WR�XQGHUVWDQG�WKH�PHFKDQLVPV�ZKLFK�DUH�EHQHILFLDO�IRU�VXUYLYDO�RXWFRPHV�

>��@���

����� (IIHFW�RI�H[HUFLVH�RQ�WKH�LPPXQH�ELRPDUNHUV�LQ�EUHDVW�FDQFHU�

$HURELF� H[HUFLVH� DFWLYLW\� KDV� EHHQ� VKRZQ� WR� LPSURYH� LPPXQRORJLFDO� ELRPDUNHUV� LQ�

EUHDVW�FDQFHU�SDWLHQWV��DOWKRXJK�WKHUH�DUH�QR�UHSRUWV�VKRZLQJ�LPSURYHPHQW�LQ�LQIODPPDWLRQ�DQG�

LPPXQRORJLFDO�PDUNHUV�LQ�EUHDVW�FDQFHU�SDWLHQWV�GXULQJ�FKHPRWKHUDS\�RU�UDGLDWLRQ�WUHDWPHQW�

>��@��,Q�IDFW��FKHPRWKHUDS\�XVHG�WR�WUHDW�EUHDVW�FDQFHU�GHFUHDVHV�WKH�QXPEHU�RI�%�DQG�7�FHOOV�

VXSSUHVVLQJ�RYHUDOO�WKH�LPPXQH�V\VWHP�>��@��,Q�D���PRQWK�PRGHUDWH�DHURELF�H[HUFLVH�UHJLPH�

LQ� EUHDVW� FDQFHU� SDWLHQWV� DIWHU� FRPSOHWLRQ� RI� FKHPRWKHUDS\� LPSURYHV� 7� FHOO� UHFRYHU\� E\�

LQFUHDVLQJ�WKH�SHUFHQWDJH�RI�&'���&'����7�FHOOV��,Q�DGGLWLRQ��LQ�D�UDQGRPL]HG�FRQWUROOHG�WULDO��

D� ���ZHHN�PRGHUDWH�KLJK� LQWHQVLW\� H[HUFLVH� UHJLPH� ���������92�PD[�� LQ� SRVWPHQRSDXVDO�

EUHDVW�FDQFHU�SDWLHQWV��LQFUHDVHG�WKH�F\WRWR[LF�DFWLYLW\�RI�1.�FHOOV�ZKLFK�VKRXOG�EH�EHQHILFLDO�

WR�RYHUDOO�VXUYLYDO� >�@��$�SUHYLRXV�VWXG\�QRWHG� WKDW� WKH�F\WRWR[LF�DFWLYLW\�RI�1.�FHOOV� WR�EH�

��



VLJQLILFDQWO\�KLJKHU�LQ�WXPRU�IUHH�VXUYLYRUV�FRPSDUHG�WR�WKRVH�ZKR�KDG�WXPRU�UHODWHG�PRUWDOLW\�

>��@��,QWHUHVWLQJO\��YDVRDFWLYH�LQWHVWLQDO�SHSWLGH��9,3���DQ�DXWRFULQH�JURZWK�IDFWRU�UHJXODWLQJ�

FHOO�SUROLIHUDWLRQ��VXUYLYDO�DQG�GLIIHUHQWLDWLRQ�LQ�KXPDQ�EUHDVW�FDQFHU�FHOOV�LV�EORFNHG�E\�WKH�

JHQHUDWLRQ�RI�QDWXUDO�DQWL�9,3�DQWLERGLHV�VWLPXODWHG�E\�UHJXODU�H[HUFLVH��$V�D�FRQVHTXHQFH��

H[HUFLVH�SURJUDPV�PD\�EH�LPSRUWDQW�WR�SUHYHQW�EUHDVW�FDQFHU�UHFXUUHQFH�>��@��

�������������)XUWKHUPRUH�� WZHOYH�ZHHN�DHURELF�H[HUFLVH�WUDLQLQJ��KRPH�EDVHG�H[HUFLVH�� LQ�EUHDVW�

FDQFHU� VXUYLYRUV� UHGXFHV� SUR�LQIODPPDWRU\� F\WRNLQHV� LH�� ,/��� DQG� HSLWKHOLDO� QHXWURSKLO�

DFWLYDWLQJ� SURWHLQ� OHYHOV� �DQJLRJHQHVLV� DQG� DSRSWRVLV� UHODWHG� PDUNHUV��� 7KLV� VXJJHVWV� WKDW�

DHURELF� H[HUFLVH� SURJUDP� LV� OLNHO\� UHODWHG� WR� DQJLRJHQHVLV� DQG� DSRSWRVLV� ZKLFK� PD\� EH�

EHQHILFLWDO�WR�FDQFHU�SURJQRVLV�>��@��$�VLQJOH�ERXW�RI�VWUHQRXV�H[HUFLVH�VXFK�DV��D�KDOI�PDUDWKRQ�

LOOXVWUDWHV�WKH�VLPLODULW\�RI�LPPXQH�UHFRYHU\�EHWZHHQ�EUHDVW�FDQFHU�VXUYLYRUV�DQG�KHDOWK\�JURXS�

>��@��7KH�HIIHFWV�RI�WKLV�DFXWH�H[KDXVWLYH�HQGXUDQFH�H[HUFLVH�RQ�LPPXQH�UHVSRQVH�VXFK�DV�WKH�

SURSRUWLRQ�RI�RYHUDOO�LPPXQH�FHOOV��7�FHOO�VXEVHWV�DQG�SUR�LQIODPPDWRU\�F\WRNLQH�OHYHOV�DUH�

QRW� GLIIHUHQW� EHWZHHQ� WKH� VXUYLYRUV� DQG� KHDOWK\� VXEMHFWV�� +RZHYHU�� WKH� VXUYLYRUV� VKRZ�

VLJQLILFDQWO\�ORZHU�EDVHOLQH�OHYHOV�RI�PRQRF\WHV��7�KHOSHU�FHOOV��DQG�QDLYH�7�FHOO�SRSXODWLRQV��

ZKHUHDV�F\WRWR[LF�DQG�PHPRU\�7�FHOOV�DUH�KLJKHU�WKDQ�WKH�FRQWURO�JURXS�>��@��7KH�UHGXFWLRQ�LQ�

EDVHOLQH�RYHUDOO�LPPXQH�FHOOV�RI�WKH�H[SHULPHQWDO�VXEMHFWV�FDQ�EH�H[SODLQHG�E\�WKH�SUHYLRXV�

ERQH�PDUURZ�VXSSUHVVLYH�WUHDWPHQWV�VXFK�DV�FKHPRWKHUDS\�DQG�UDGLDWLRQ�>��@�� �+RZHYHU��LW�

FDQ�EH�K\SRWKHVL]HG� WKDW� WKH�VXUYLYRUV�RI�EUHDVW�FDQFHU�DIWHU� WUHDWPHQW�DQG�KHDOWK\�VXEMHFWV�

KDYH� WKH� VDPH� UHFRYHU\� EHKDYLRU� DQG� LPPXQH� UHVSRQVH� DIWHU� D� VLQJOH� ERXW� RI� HQGXUDQFH�

H[HUFLVH�>��@��,PPXQH�ELRPDUNHUV�LQ�EUHDVW�FDQFHU�FDQ�DOVR�EH�LPSURYHG�E\�UHVLVWDQFH�WUDLQLQJ��

,Q�IDFW��D���ZHHN�PDFKLQH�EDVHG�ZHLJKW�WUDLQLQJ�H[HUFLVH�LQ����EUHDVW�FDQFHU�VXUYLYRUV�UHVXOWHG�

LQ�ORZHU�OHYHOV�RI�71)�DOSKD�LQGLFDWLQJ�WKDW�UHVLVWDQFH�WUDLQLQJ�LV�OLNHO\�WR�EH�DGYDQWDJHRXV�LQ�

SURPRWLQJ�DQ�DQWL�LQIODPPDWRU\�SURILOH�DPRQJVW�EUHDVW�FDQFHU�VXUYLYRUV�>��@��7KH�LQIOXHQFH�RI�

YDULRXV�W\SHV�RI�H[HUFLVH�WUDLQLQJ�RQ�ELRPDUNHUV�DQG�SK\VLFDO�FKDQJHV�DUH�VKRZQ�LQ�)LJXUH�����
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)LJXUH���� 7KH�LQIOXHQFH�RI�H[HUFLVH�RQ�LPPXQH�ELRPDUNHUV�DQG�SK\VLFDO�FKDQJH�LQ�EUHDVW�

FDQFHU�SDWLHQWV�

Exercise 

Combination 
Aerobic & 

weight  
training 

�Home-based 
training 

Weight 
training 

Aerobic 
training 

12 months 

Ͳ�ĞĐƌĞĂƐĞ�ƉĞƌĐĞŶƚ�

ďŽĚǇ�ĨĂƚ�

Ͳ��ĞĐƌĞĂƐĞ�ŝŶƐƵůŝŶ�

ŐƌŽǁƚŚ�ĨĂĐƚŽƌͲ//�

ϱϲ�

15 weeks 

Ͳ>ŽǁĞƌ�ĞǆƉƌĞƐƐŝŽŶ�ŽĨ�

dE&ĂůƉŚĂ�ŽŶ�E<�ĐĞůůƐ�

ĂŶĚ�E<Ͳ�dĐĞůůƐ�

ϲϰ�

15 weeks 
Changes in NK cell 

cytotoxic activity [8] 

6 months  
Positive correlation 
between BMI and IL-
6 and C-reactive 
protein [66] 

Moderate 
intensity 
aerobic 
exercise  

6 months 

- Reduced leptin, total 

cholesterol and diastolic blood 

pressure 

- Negative correlation between 

body weight and sex hormone 

binding globulin 

- Positive correlation between 

body weight and leptin, IGFBP-

3 and C-reactive protein [53] 

Moderate 
to high 
intensity 
aerobic 
exercise 

6 months 
Ͳ/ŶĐƌĞĂƐĞ�ĨŝƚŶĞƐƐ�ůĞǀĞů�;sKϮ�ŵĂǆͿ�

Ͳ�ůĞǀĂƚĞ�ƚŚĞ�ƉĞƌĐĞŶƚĂŐĞ�ŽĨ
��ϰн��ϲϵн�

[7] 

Moderate 
intensity walking   
combining 
resistance 
training  
at home 

20 weeks 

Ͳ�ZĞĚƵĐĞ�ƉĞƌĐĞŶƚ�ďŽĚǇ�ĨĂƚ�

ĂŶĚ�ǁĂŝƐƚ�ĐŝƌĐƵŵĨĞƌĞŶĐĞ�

Ͳ�ĞĐƌĞĂƐĞ�ĐŝƌĐƵůĂƚŝŶŐ��Ͳ

ƉĞƉƚŝĚĞ�

ϲϱ�

6 months 

ͲZĞĚƵĐĞ�ďŽĚǇ�ǁĞŝŐŚƚ�

ͲZĞĚƵĐĞ�ŝŶƐƵůŝŶ͕�/>Ͳϲ�ĂŶĚ��ZW�

ϱϰ�

Moderate 
aerobic exercise  
combining upper 
and lower body 
training 

Weight training 
by various 
resistance 
machines 

��



�� &RQFOXVLRQ�DQG�IXWXUH�SURVSHFWV

%UHDVW�FDQFHU�DIIHFWV�ZRPHQ¶V�ZHOO�EHLQJ��7KH�LQFLGHQFH�UDWH�WHQGV�WR�LQFUHDVH�\HDU�E\�

\HDU��ZKHUHDV�PRUWDOLW\� LV� OLNHO\� WR�GHFUHDVH�ZRUOGZLGH��7KH�SRVVLEOH� ULVN� IDFWRUV�RI�EUHDVW�

FDQFHU�DUH�DJH��OLIHVW\OH��UHSURGXFWLYH�KLVWRU\��XVH�RI�KRUPRQDO�WKHUDS\�DQG�JHQHWLF�PXWDWLRQV��

2EHVH� ZRPHQ� DUH� SUHGLVSRVHG� WR� GHYHORSLQJ� EUHDVW� FDQFHU� DV� D� UHVXOW� RI� FKURQLF� SUR�

LQIODPPDWRU\�PLOLHX�DQG�K\SR[LF�FRQGLWLRQV�RI�EUHDVW�WLVVXH��)XUWKHUPRUH��ZHLJKW�JDLQ�DIWHU�

GLDJQRVLV� KDV� EHHQ� HYLGHQW� WR� LQFUHDVH� PRUWDOLW\� UDWH� RI� EUHDVW� FDQFHU�� 6RPH� ELRPDUNHUV�

DVVRFLDWHG�ZLWK�DGLSRVLW\�DQG�LPPXQH�UHVSRQVHV�DUH�XVHG�WR�FRUUHODWH�EUHDVW�FDQFHU�SURJQRVLV��

%LRFKHPLFDO�VXEVWDQFHV�UHODWHG�WR�IDW�PHWDEROLVP�VXFK�DV�LQVXOLQ��DGLSRNLQHV�DQG�HVWURJHQ�FDQ�

SUHFLSLWDWH�PDPPDU\�FHOO�SUROLIHUDWLRQ�DQG�FDQFHU�SURJUHVVLRQ��$GGLWLRQDOO\��WKH�DOWHUDWLRQ�RI�

LPPXQH� IXQFWLRQV� ERWK� RYHUUHDFWLRQ� DQG� VXSSUHVVLRQ� FDQ� EH� DFFHSWHG� SUHGLFWRUV� RI� EUHDVW�

FDQFHU�ULVNV�DQG�EUHDVW�FDQFHU�RXWFRPH��([HUFLVH�SURJUDPV�VXFK�DV�DHURELF�DQG�ZHLJK�WUDLQLQJ�

KDYH�EHHQ�UHSRUWHG�WR�EHQHILW�EUHDVW�FDQFHU�VXUYLYDO�WKURXJK�DGLSRVLW\�DQG�LPPXQH�UHVSRQVH��

6HYHUDO�VWXGLHV�VXJJHVW�WKDW�H[HUFLVH�FDQ�VLJQLILFDQWO\�UHGXFH�WKH�PRUWDOLW\�UDWH�DQG�LPSURYH�

WKH�TXDOLW\�RI�OLIH�RI�EUHDVW�FDQFHU�SDWLHQWV��DV�D�FRQVHTXHQFH��H[HUFLVH�DQG�SK\VLFDO�DFWLYLWLHV�

KDYH�EHHQ�UHFRPPHQGHG�DV�DQ�DGMXYDQW�WKHUDS\�IRU�EUHDVW�FDQFHU�VXUYLYRUV��

�������������$OWKRXJK�QXPHURXV�UHVHDUFK�VWXGLHV�VXSSRUW�D�VLJQLILFDQW�UROH�RI�H[HUFLVH�RQ�LPPXQH�

IXQFWLRQ�LQ�FDQFHU�SDWLHQWV�DQG�VRPH�UDQGRPL]HG�FOLQLFDO�WULDOV�DUJXH�WKDW�DQ�H[HUFLVH�SURJUDP�

ZKLFK�UHGXFHV�ERG\�IDW�FDQ�GLPLQLVK�EUHDVW�FDQFHU�GHDWK�UDWH��IXUWKHU�PHFKDQLVPV�UHODWHG�WR�

DGLSRVLW\� DQG� LPPXQH� UHVSRQVHV� WR� FDQFHU� RXWFRPHV� VWLOO� QHHG� WR� EH� GHWHUPLQHG�� 0RUH�

VSHFLILFDOO\��VWXGLHV�RI�DQ�DSSURSULDWH�H[HUFLVH�SURJUDP�IRU�EUHDVW�FDQFHU�VXUYLYRUV�DUH�QHHGHG�

ZLWK�PRUH�FOHDU�FRPSUHKHQVLYH�DQDO\VLV�RI�WKH�DGLSRVLW\�DQG�LPPXQH�ELRPDUNHU�FKDQJHV�ZKLFK�

DUH�DQWLFLSDWHG�IRU�SRVLWLYH�KHDOWK�RXWFRPHV��
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>��@ 1RFN��1/���2ZXVX��&��.XOOPDQ���(/��$XVWLQ��.���5RWK���%��&HUQH���6��HW�DO���$�FRPPXQLW\�EDVHG
H[HUFLVH�DQG�VXSSRUW�JURXS�SURJUDP�LQ�$IULFDQ�$PHULFDQ�EUHDVW�FDQFHU�VXUYLYRUV��$%&V��
-RXUQDO�RI�3K\VLFDO�7KHUDS\�DQG�+HDOWK�3URPRWLRQ��������������������

��



5HYLHZ�SDSHU�PDQXVFULSW�����

�E��3K\VLFDO�DFWLYLW\�DQG�EUHDVW�FDQFHU�VXUYLYRUV��,PSRUWDQFH�RI�DGKHUHQFH��PRWLYDWLRQDO�

LQWHUYLHZLQJ�DQG�SV\FKRORJLFDO�KHDOWK�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

$%675$&7�

3K\VLFDO�DFWLYLW\�SURJUDPV�EDVHG�RQ�EHKDYLRXUDO�FKDQJH�WKHRULHV�KDYH�EHHQ�LPSOHPHQWHG�IRU�

SK\VLFDO�DFWLYLW\�PRWLYDWLRQ�DQG�DGKHUHQFH�LQ�EUHDVW�FDQFHU�VXUYLYRUV��0RVW�RI�WKH�SURJUDPV�

FDQ�LPSURYH�SV\FKRORJLFDO�KHDOWK�UHODWHG�TXDOLW\�RI�OLIH��'HSUHVVLYH�DQG�DQ[LRXV�V\PSWRPV�LQ�

WKHLU�OLIH�VHHP�WR�EH�DVVRFLDWHG�ZLWK�VRPH�VWUHVVRUV�VXFK�DV�� WKHLU�SHUFHSWLRQ�WRZDUGV�EUHDVW�

FDQFHU�� SURJQRVLV�� ORQJ�WHUP� WUHDWPHQW� UHODWHG� VLGH� HIIHFWV� DQG� IHDU� RI� FDQFHU� UHFXUUHQFH��

%H\RQG�SK\VLFDO�ILWQHVV��VHYHUDO�SK\VLFDO�DFWLYLW\�SURJUDPV�IRU�EUHDVW�FDQFHU�VXUYLYRUV�KDYH�

EHHQ�UHSRUWHG�WR�LPSURYH�SV\FKRVRFLDO�ZHOOQHVV�DQG�OLIH�VDWLVIDFWLRQ��+RZHYHU��PDQ\�SK\VLFDO�

DFWLYLW\�SURJUDPV�KDYH�IDLOHG�WR�PRWLYDWH�EUHDVW�FDQFHU�VXUYLYRUV�HQJDJLQJ�LQ�WKH�SURJUDP�GXH�

WR�EDUULHUV�LQFOXGLQJ�JHQHUDO�KHDOWK�LVVXHV��DQG�ODFN�RI�WLPH��0RUH�VSHFLILFDOO\��ZRPHQ�PD\�

KDYH� ORZ� FRQILGHQFH� WRZDUGV� WKH� EHQHILWV� RI� SK\VLFDO� DFWLYLW\� RQ� EUHDVW� FDQFHU� RXWFRPHV��

7KHUHIRUH�� WKH� VWUDWHJ\� IRU� SK\VLFDO� DFWLYLW\� HQJDJHPHQW� LQ� EUHDVW� FDQFHU� VXUYLYRUV� LV�

FKDOOHQJLQJ�IRU�KHDOWK�FDUH�SURIHVVLRQDOV��7KH�UHYLHZ�DLPV�WR�LGHQWLI\�FDQFHU�UHODWHG�PHQWDO�

GLVWUHVV��FRSLQJ�VW\OH�DQG�EHKDYLRXUDO�WKHRULHV�DSSOLHG�WR�SK\VLFDO�DFWLYLW\�SURJUDPV�LQ�EUHDVW�

FDQFHU� VXUYLYRUV�� 0RUH� VSHFLILFDOO\�� ZH� GLVFXVV� WKH� HIIHFWLYHQHVV� DQG� OLPLWDWLRQ� RI� ��

SV\FKRORJLFDO�WKHRULHV�DQG���FRQFHSWV�UHODWHG�WR�EHKDYLRXUDO�FKDQJH�LQFOXGLQJ�WKH�WKHRU\�RI�

SODQQHG�EHKDYLRXU��VRFLDO�FRJQLWLYH�WKHRU\��VHOI�GHWHUPLQDWLRQ�WKHRU\��WUDQVWKHRUHWLFDO�PRGHO�

DQG�PRWLYDWLRQDO�LQWHUYLHZLQJ�IRU�SK\VLFDO�DFWLYLW\�DGKHUHQFH�LQ�EUHDVW�FDQFHU�VXUYLYRUV��

.H\ZRUGV��%UHDVW�FDQFHU�VXUYLYRUV��3K\VLFDO�DFWLYLW\�DGKHUHQFH��3V\FKRORJLFDO�KHDOWK��

7KHRU\�UHODWHG�EHKDYLRXUDO�FKDQJH��0RWLYDWLRQDO�LQWHUYLHZLQJ�

��



��
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�� ,QWURGXFWLRQ

3V\FKRVRFLDO�GLVWUHVV� LQ�SDWLHQWV�ZLWK�GLIIHUHQW� W\SHV�RI�FDQFHU�DQG�QHHGV�RI�VXSSRUWLYH�

FDUH� DUH� OLNHO\� WR� GHSHQG� RQ� WKH� VWDJH� RI� FDQFHU� >�@��0DQ\�ZRPHQ� DW� GLDJQRVLV� DQG� HDUO\�

WUHDWPHQW�SKDVH�RI�EUHDVW�FDQFHU�DUH�VWUHVVHG�GXH�WR�SK\VLFDO��PHQWDO��ZRUNLQJ��VRFLDO�DQG�VH[XDO�

SUREOHPV��%UHDVW�FDQFHU�VXUYLYRUV��RQ�WKH�RWKHU�KDQG��DUH�PRUH�OLNHO\�FRQFHUQHG�DERXW�WKH�ULVN�

RI�FDQFHU�UHFXUUHQFH�DQG�PRUWDOLW\�>�@��([HUFLVH�SURJUDPV�KDYH�DOVR�EHHQ�VKRZQ�WR�HQKDQFH�

PHQWDO� KHDOWK�UHODWHG� TXDOLW\� RI� OLIH� �4R/�� DPRQJVW� EUHDVW� FDQFHU� VXUYLYRUV� ZKR�

KDYH� FRPSOHWHG� FDQFHU� WKHUDS\� >��� �@�� +RZHYHU�� VRPH� EUHDVW� FDQFHU� VXUYLYRUV� KDYH� ORZ�

FRQILGHQFH� DQG� XQGHUVWDQGLQJ� WRZDUGV� WKH� EHQHILWV� RI� H[HUFLVH� WR� WKHLU� FDQFHU�

RXWFRPHV� IROORZLQJ� WUHDWPHQWV�>����@��$�QXPEHU�RI�SV\FKRORJLFDO� WKHRULHV�DQG�WHFKQLTXHV�

UHODWHG� WR� PRWLYDWLRQ� KDYH� EHHQ� XVHG� WR� XQGHUVWDQG� DQG� HQKDQFH� H[HUFLVH� XSWDNH� DQG�

DGKHUHQFH� LQ� WKH� SRSXODWLRQ� LQ�JHQHUDO�DQG�FDQFHU�VXUYLYRUV�LQ�SDUWLFXODU�>�@��)RU�H[DPSOH��

PRWLYDWLRQDO�LQWHUYLHZLQJ��0,��KDV�EHHQ�VKRZQ�WR�EH�DQ�HIIHFWLYH�WHFKQLTXH�XVHG�WR�GHFUHDVH�

UHVLVWDQFH�DJDLQVW�EHKDYLRXUDO�FKDQJH�LQ� JHQHUDO� FDQFHU� VXUYLYRUV� E\� IDFLOLWDWLQJ� GHFLVLRQ�

PDNLQJ� >�@�� 6R� IDU�� VWXGLHV� SURPRWLQJ� SK\VLFDO�DFWLYLW\�EHKDYLRU�LQ�EUHDVW�FDQFHU�VXUYLYRUV�

KDYH� EHHQ� RI� KLJK� LQWHUHVW� LQ� WKH� FDQFHU�ILHOG�GXH�WR�WKHLU�JRRG�SURJQRVLV�DQG�RXWFRPHV�>�@��

+HUHLQ��ZH�DLP�WR�LGHQWLI\�WKH�SV\FKRORJLFDO�VWUXJJOHV�RI�EUHDVW�FDQFHU�VXUYLYRUV�FRSLQJ�ZLWK�

WKHLU� LOOQHVV�UHODWHG� VWUHVV� DQG� SK\VLFDO� DFWLYLW\� SURJUDPV� DSSOLHG� WR� HQKDQFH� PHQWDO�

KHDOWK�UHODWHG� 4R/�� :H� GLVFXVV� WKH� HIILFDF\� RI� �� SV\FKRORJLFDO� WKHRULHV�DQG���PRGHO�

UHODWHG� WR� EHKDYLRXUDO� FKDQJH�� DV� ZHOO� DV� WKH� FRQFHSW� RI�0,�ZKLFK� KDYH� EHHQ� HIIHFWLYHO\�

XWLOLVHG�WR�HQKDQFH�SK\VLFDO�DFWLYLW\�DGRSWLRQ�DQG�DGKHUHQFH�LQ�EUHDVW�FDQFHU�VXUYLYRUV��

�� 0HWKRGRORJ\

7KLV�UHYLHZ�H[SUHVVHV�WKH�SUHYLRXV�VWXGLHV�RQ�PHQWDO�KHDOWK�LQ�EUHDVW�FDQFHU�VXUYLYRUV�

DQG�WKH�HIIHFWLYHQHVV�RI�SK\VLFDO�DFWLYLW\�SURJUDP�XVLQJ�SV\FKRORJLFDO�FKDQJH�WKHRULHV�RQ�WKHLU�

DGKHUHQFH�WR�WKH�SURJUDP�ZKLFK�SXEOLVKHG�EHWZHHQ������DQG������LQ�0HGOLQH�DQG�3XE0HG��

7KH�NH\�WHUPV�RI�WKLV�UHYLHZ�DUH�EUHDVW�FDQFHU�VXUYLYRU�$1'�SV\FKRORJLFDO�KHDOWK�25�PHQWDO�

KHDOWK��EUHDVW�FDQFHU�VXUYLYRU�$1'�SK\VLFDO�DFWLYLW\�25�H[HUFLVH��EUHDVW�FDQFHU�VXUYLYRU�$1'�

SK\VLFDO�DFWLYLW\�DGKHUHQFH�25�H[HUFLVH�DGKHUHQFH���

��



'XULQJ�WKH�WUDQVLWLRQ�IURP�DFWLYH�WUHDWPHQW�WR�IROORZ�XS�FDUH�RU�VXUYLYRUVKLS��EUHDVW�FDQFHU�

VXUYLYRUV�� LQ� WKLV� UHVSHFW�� PD\� H[SHULHQFH� PHQWDO� VXIIHULQJ� VXFK� DV� IHDU�� GHSUHVVLRQ� DQG�

DQ[LHW\�WRZDUGV�WKHLU�FDQFHU�SURJQRVLV��ERG\�LPDJH�GLVWXUEDQFH��VH[XDO�G\VIXQFWLRQ��ZRUN�
DQG�IDPLO\�OLIH�SUREOHPV�>�@��7KHVH�LVVXHV�PD\�LQIOXHQFH�WKHLU��FRSLQJ�DELOLW\�DQG�4R/�>�@��

<RXQJHU�EUHDVW�FDQFHU�VXUYLYRUV�H[SHULHQFLQJ�PHQRSDXVDO�V\PSWRPV�KDYH�EHHQ�UHSRUWHG�IRU�

PRUH�PRRG�GLVWXUEDQFH�WKDQ�ROGHU�RQHV�GXH�WR�YDVRPRWRU�HIIHFWV��QLJKW�VZHDWLQJ�DQG�KRW�IODVK��

>�@ DQG�XURJHQLWDO�V\PSWRPV��YDJLQDO�GU\QHVV�DQG�GHFUHDVHG�OLELGR��DIWHU�FKHPRWKHUDS\�DQG

UDGLDWLRQ�>��@��7KHVH�DGYHUVH�V\PSWRPV�LQFOXGLQJ�DOWHUHG�ERG\�LPDJH�DUH�OLNHO\�WR�LPSDFW

WKHLU�LQWLPDWH�UHODWLRQVKLS�ZLWK�SDUWQHU�>��@��7KLUW\�SHUFHQW�RI�EUHDVW�FDQFHU�VXUYLYRUV�KDYH

UHSRUWHG�WKH�IHHOLQJV�RI�DEDQGRQPHQW�EHFDXVH�RI�WUDQVLWLRQV�LQ�WKHLU�FDUH��IURP�FXUDWLYH�WR

VXSSRUWLYH�WUHDWPHQW��>��@�

7KH�FXUUHQW�UHYLHZ�RI�EUHDVW�FDQFHU�VXUYLYRUV�DVVHUWV�WKDW�DFXWH�DQG�ORQJ�WHUP�VWUHVVRUV�DIWHU�

GLDJQRVLV�DUH�UHODWHG�WR�SK\VLFDO�V\PSWRPV��VLGH�HIIHFWV�RI�WUHDWPHQW��H�J���WLUHGQHVV��QDXVHD��

SDLQ��VH[XDO�SUREOHP��DQG�VSRXVDO�UHODWLRQVKLS�GLVWXUEDQFH�>��@��7KH�GHJUHH�RI�VWUHVV�LQ�EUHDVW�

FDQFHU�VXUYLYRUV�LV�OLNHO\�DVVRFLDWHG�ZLWK�PHQWDO�ZHOO�EHLQJ�DQG�PD\�UHVXOW�LQ�FKDQJHV�WR�VRFLDO�

UROHV�DQG�XQFHUWDLQW\�RI�WKHLU�IXWXUH�>��@��)RU�EUHDVW�FDQFHU��PRUH�WKDQ�����RI�VXUYLYRUV�KDV�

H[SHULHQFHG� PHQWDO� GLVWUHVV� HVSHFLDOO\� GHSUHVVLRQ� DQG� DQ[LHW\� DURXQG� RQH� \HDU� EHIRUH�

GLDJQRVLV�� )XUWKHUPRUH�� WKH� LQFLGHQFH� RI� PHQWDO� GLVRUGHUV� LQYROYLQJ� VWUHVV� DQG� PRRG�

GLVWXUEDQFH�LQ�WKLV�SRSXODWLRQ�UHDFKHG�D�SHDN�ZLWKLQ�D�PRQWK�SRVW�GLDJQRVWLF�SHULRG�>��@��

����� )DFWRUV�DIIHFWLQJ�SV\FKRORJLFDO�GLVWUHVV�DQG�FRSLQJ�LQ�EUHDVW�FDQFHU�VXUYLYRUV�

*HQHUDOO\��SV\FKRORJLFDO�KHDOWK�RI� FDQFHU� VXUYLYRUV� LV�KLJKO\�DVVRFLDWHG�ZLWK�DJH��JHQGHU��

HGXFDWLRQ��PDULWDO� VWDWXV�DQG� W\SH�RI�FDQFHU�>��@�� 3V\FKRORJLFDO� GLVWXUEDQFH� VXFK� DV� DQ[LHW\��

GHSUHVVLRQ��SRRUHU�VSLULWXDOLW\�DQG�OHVV�VH[XDO�VDWLVIDFWLRQ�LQ�EUHDVW�FDQFHU�VXUYLYRUV�KDYH�EHHQ�

JUHDWO\�DIIHFWHG�E\�WKHLU�DJH�>��@��7KH�UHVHDUFK�IRFXVLQJ�RQ�EUHDVW�FDQFHU�VXUYLYRUV�XUJHV�WKDW�

DURXQG�����RI�VXUYLYRUV�DJHG�OHVV�WKDQ����PD\�PDQLIHVW�GHSUHVVLYH�V\PSWRPV�>��@��<RXQJHU�

EUHDVW�FDQFHU�VXUYLYRUV�SRVVLEO\�KDYH�PRUH�PRRG�GLVWUHVV�DQG�ZRUVH�SV\FKRORJLFDO�DGMXVWPHQW�

WKDQ�ROGHU�VXUYLYRUV�ZKLFK�PD\�EH�GXH�WR�UHSURGXFWLYH�GLVWXUEDQFHV�>��@�DQG�LPSDLUHG�VH[XDO�

SDUWQHUVKLS� >��@�� )HDU� RI� GLVHDVH� UHFXUUHQFH� LQ� EUHDVW� FDQFHU� VXUYLYRUV� PD\� EH� SRVLWLYHO\�

FRUUHODWHG�WR� WKHLU�DQ[LRXV�SHUVRQDOLW\�EXW� ORQJHU�SHULRG�DIWHU� WUHDWPHQW�DQG�UDGLDWLRQ�WKHUDS\�

PD\�ORZHU�WKLV�XQSOHDVDQW�IHHOLQJ�>��@���

�� 3V\FKRORJLFDO�KHDOWK�LQ�EUHDVW�FDQFHU�VXUYLYRUV

��



7KH� FRSLQJ� VW\OHV� KDYH� EHHQ� FDWHJRUL]HG� LQWR� SRVLWLYH� DQG� QHJDWLYH� DGMXVWPHQW� >��@��

$GDSWLYH�SV\FKRORJLFDO�FRSLQJ�LV�FKDUDFWHUL]HG�E\�ILJKWLQJ�VSLULW��H�J���VHHNLQJ�VRFLDO�VXSSRUW�

DQG� LQIRUPDWLRQ�� DQG� PD\� OHDG� WR� UHGXFWLRQ� RI� UHFXUUHQFH� DQG� H[WHQVLRQ� RI� VXUYLYDO� WLPH�

DPRQJVW�EUHDVW�FDQFHU�VXUYLYRUV�>��@���)DWDOLVP��KDYLQJ�SDVVLYH�DFFHSWDQFH�RI�D�SUREOHP��RU�

KHOSOHVVQHVV� DQG� KRSHOHVVQHVV� �EHLQJ� RYHUZKHOPHG� E\� D� SUREOHP�� XVHG� E\� EUHDVW� FDQFHU�

VXUYLYRUV�SUREDEO\�LQFUHDVHV�UHODWLYH�ULVNV�RI�GHDWK�>��@�6RPH�IHPDOHV�ZKR�DUH�EUHDVW�FDQFHU�

VXUYLYRUV�H[SUHVV�WKDW�HYHQ�WKRXJK�WKH\�FRXUDJHRXVO\�ILJKW�ZLWK�FDQFHU��WKH\�IHHO�VWUHVVHG�>��@��

+RZHYHU��VXSSRUW�IURP�WKHLU�IDPLO\�LV�D�FUXFLDO�IDFWRU�WR�KHOS�WKHP�SDVVLQJ�WKURXJK�WKH�FDQFHU�

MRXUQH\� >��@�� 0DQ\� EUHDVW� FDQFHU� VXUYLYRUV� KDYH� EHHQ� UHSRUWHG� � XVLQJ� DYRLGDQFH� FRSLQJ�

EHFDXVH� WKH\� PD\� KDYH� VRFLDO� FRQVWUDLQW� SUREOHPV� HVSHFLDOO\� ZLWK� WKHLU� ORYHG� RQH� >��@��

'LIILFXOW\�LQ�H[SUHVVLRQ�RI�WKHLU�EUHDVW�FDQFHU�LVVXHV�UHODWHG�IHHOLQJ��LQ�WXUQ��PDNH�ZRUVH�WKHLU�

PHQWDO�FRQGLWLRQ�VXFK�DV�JUHDWHU�VWUHVV��GHSUHVVLRQ�DQG�DQ[LHW\�>��@��'HDOLQJ�ZLWK�EUHDVW�FDQFHU�

QRW�RQO\�DIIHFWV�WKH�VXUYLYRUV�EXW�DOVR�WKHLU�VSRXVH�RU�SDUWQHU��)RU�H[DPSOH��WKH\�PD\�H[SUHVV�

WKH� FRQFHUQV�UHODWHG� FDQFHU�SUREOHPV� WRJHWKHU� DQG�FROODERUDWH� LQ�SUREOHP�VROYLQJ� >������@��

3V\FKRORJLFDO�UHVSRQVH�WR�EUHDVW�FDQFHU�DQG�DWWLWXGH�WRZDUGV�FRSLQJ�RI� LQGLYLGXDO�VXUYLYRUV�

QHHGV�WR�EH�LGHQWLILHG�E\�KHDOWK�FDUH�SURIHVVLRQDOV�IRU�PHQWDO�KHDOWK�SURPRWLRQ�LPSURYLQJ�4R/�

DQG�VXUYLYDO�>��@��

�� ([HUFLVH�DGKHUHQFH�LQ�EUHDVW�FDQFHU�VXUYLYRUV

0RWLYDWLQJ�FDQFHU�VXUYLYRUV�WR�H[HUFLVH�LV��KRZHYHU��VWLOO�FKDOOHQJLQJ�EHFDXVH�WKHUH�DUH�VRPH�

VWURQJ�H[HUFLVH�EDUULHUV�KLQGHULQJ�DGRSWLRQ�DQG�DGKHUHQFH�WR�FDQFHU�UHKDELOLWDWLRQ�SURJUDPV�

>��@��6RPH�RI�WKHVH�EDUULHUV�LQ�ZRPHQ�ZLWK�EUHDVW�FDQFHU�LQFOXGH�ORZ�FRQILGHQFH�LQ�WKH�EHQHILWV�

RI�H[HUFLVH�WR�PLQLPL]H�ORQJ�WHUP�EUHDVW�FDQFHU�DQG�WUHDWPHQW�HIIHFWV�>�@��2QH�VWXG\�IRXQG�WKDW�

�����RI�EUHDVW�FDQFHU�VXUYLYRUV�TXLW�H[HUFLVH�DW����PRQWKV¶�IROORZ�XS��6RPH�RI�WKH�UHDVRQV�

UHSRUWHG�DUH�D�ODFN�RI�H[HUFLVH�SULRU�WR�GLDJQRVLV��OHVV�HGXFDWLRQ��EHLQJ�SRVWPHQRSDXVDO�DV�ZHOO�

DV� SK\VLFDO� DQG� SV\FKRORJLFDO� SUREOHPV� >��@�� ,Q� DGGLWLRQ�� LQ� ROGHU� EUHDVW� FDQFHU� VXUYLYRUV��

VKRUWDJH�RI�WLPH��DQG�JHQHUDO�KHDOWK�LVVXHV�DUH�FRPPRQ�REVWDFOHV�UHSRUWHG�>��@��)XUWKHUPRUH��

EDUULHUV�WR�H[HUFLVH�DPRQJVW�PLQRULW\�ZRPHQ�JURXSV��+LVSDQLF�DQG�$IULFDQ��RI�EUHDVW�FDQFHU�

VXUYLYRUV� LQ� WKH�86$� LQFOXGHG�� WLUHGQHVV�� IDPLO\� UHVSRQVLELOLWLHV�� SK\VLFDO� SUREOHPV��ZRUN��

WUDQVSRUWDWLRQ��DQG�QHJDWLYH�DWWLWXGH�WRZDUGV�H[HUFLVH�>�@��%UHDVW�FDQFHU�VXUYLYRUV�DUH�OLNHO\�WR�

QHHG�DGGLWLRQDO�PRWLYDWLRQ�DIWHU�ILQLVKLQJ�D�SUHVFULEHG�H[HUFLVH�SURJUDP�ZKLFK�PD\�HQKDQFH�

WKHLU�H[HUFLVH�DGKHUHQFH�IROORZLQJ�FRPSOHWLRQ�RI�WKH�SURJUDP�>��@��,W�ZRXOG�EH�KHOSIXO�WR�XVH�

��



WKHRUHWLFDO�PRGHOV�RI�H[HUFLVH�EHKDYLRU��7KHVH�LQFOXGH��WKH�WKHRU\�RI�SODQQHG�EHKDYLRU��VRFLDO�

FRJQLWLYH�WKHRU\��VHOI�GHWHUPLQDWLRQ�WKHRU\�DQG�WUDQV�WKHRUHWLFDO�PRGHO�>�@��,PSOHPHQWDWLRQ�RI�

H[HUFLVH� SURJUDPV� EDVHG� RQ� WKHVH� WKHRULHV� KDYH� VKRZQ� VRPH� EHQHILWV� WR� DGKHUHQFH��

$GGLWLRQDOO\��PRWLYDWLRQDO�LQWHUYLHZLQJ��0,��KDV�EHHQ�VKRZQ�WR�EH�DQ�HIIHFWLYH�DSSURDFK�WR�

VXSSRUW�EHKDYLRUDO�FKDQJH��DQG�WR�PRWLYDWH�FDQFHU�VXUYLYRUV�WR�FRQWLQXH�DQ�H[HUFLVH�SURJUDP�

>��@�

����� 7KHRULHV�DQG�RWKHU�DSSURDFKHV�UHODWHG�WR�EHKDYLRXUDO�FKDQJH�IRU�SK\VLFDO�DFWLYLW\�

LQ�EUHDVW�FDQFHU�VXUYLYRUV�

7KH� HYDOXDWLRQ� RI� WKHRULHV� XVHG� KDV� EHHQ� GRQH� IRU� HIIHFWLYHQHVV� DQG� H[WHQVLYHQHVV� LQ�

SK\VLFDO�DFWLYLW\�SURJUDP�DQDO\VLV�LQ�EUHDVW�FDQFHU�VXUYLYRUV�DIWHU�WUHDWPHQWV�>��@��+RZHYHU��

PDQ\� VWXGLHV� DUH� OHVV� OLNHO\� WR� FRPSOHWHO\� H[SORUH� WKH� FULWLFDO� GHWHUPLQDQWV� RI� SURJUDP�

HIIHFWLYHQHVV� VXFK� DV� IDFWRUV� LQIOXHQFLQJ� EHKDYLRU� RI� EUHDVW� FDQFHU� VXUYLYRUV� UHJDUGLQJ�

EHKDYLRXUDO�FKDQJH�PRGHO�DSSOLFDWLRQ�>��@��,Q�RUGHU�WR�GHYHORS�VXFK�SURJUDPV�IRU�EUHDVW�FDQFHU�

VXUYLYRUV�ZH�ZRXOG�VXJJHVW�WKH�UHVHDUFKHU�PDNH�XVH�RI�,QWHUYHQWLRQ�0DSSLQJ��,0��>������@��

,0�LV�D�IUDPHZRUN�ZKLFK�DVVLVWV�UHVHDUFKHUV�LQ�GHYHORSLQJ�LQWHUYHQWLRQ�SURJUDPV�EDVHG�RQ�WKH�

EHVW�WKHRULHV�IRU�FHUWDLQ�SRSXODWLRQV�DQG�DOVR�LQFOXGHV�D�VXLWDEOH�HYDOXDWLRQ�IUDPHZRUN�>��@��

([LVWLQJ�WKHRULHV�OLNH�7KHRU\�RI�3ODQQHG�%HKDYLRU��73%��>��@��6RFLDO�&RJQLWLYH�7KHRU\�

�6&7��>��@��6HOI�'HWHUPLQDWLRQ�7KHRU\��6'7��>��@�DQG�WKH�7UDQVWKHRUHWLFDO�0RGHO��770��>��@�

KDYH�EHHQ�XVHG�WR�JXLGH�SK\VLFDO�DFWLYLW\�LQWHUYHQWLRQ�LQ�EUHDVW�FDQFHU�VXUYLYRUV��,Q�SDUWLFXODU�

770� DQG� 6&7� KDYH� EHHQ� XVHG� H[WHQVLYHO\� EHWZHHQ� ���������� >��@�� ,Q� DGGLWLRQ� WR� WKHVH�

WKHRUHWLFDO� IUDPHZRUNV� LQWHUYHQWLRQ� SURJUDPV� KDYH� PDGH� XVH� RI� VWUDWHJLHV� OLNH� VHOI��

PRQLWRULQJ�� VRFLDO� VXSSRUW�� SUREOHP� VROYLQJ� DQG� SDUWLFLSDWLYH� JRDO�VHWWLQJ� WR� HQKDQFH� WKH�

XSWDNH� DQG� DGKHUHQFH� >��@�� )LQDOO\�� VWXGLHV� KDYH� H[DPLQHG� WKH� HIILFDF\� RI� DOWHUQDWLYH�

VXSHUYLVRU\�PRGHOV�OLNH�HPDLO�DQG�SKRQH�FRXQVHOOLQJ�RQ�SURJUDP�HIIHFWLYHQHVV�>��@��%HORZ�ZH�

RXWOLQH�VRPH�RI�WKH�WKHRULHV�ZKLFK�KDYH�EHHQ�XVHG�WR�HQKDQFH�WKH�PRWLYDWLRQ�RI�EUHDVW�FDQFHU�

VXUYLYRUV�WR�HQJDJH�DQG�DGKHUH�WR�SK\VLFDO�DFWLYLW\�SURJUDPV�DQG�GLVFXVV�WKHLU�HIIHFWLYHQHVV�

DQG�OLPLWDWLRQV��

�������7KH�WKHRU\�RI�SODQQHG�EHKDYLRU��73%��

73%�VXJJHVW�WKDW�WKH�LQWHQWLRQ�WR�SHUIRUP�D�EHKDYLRU�LV�DQWLFLSDWHG�E\�DWWLWXGH��VXEMHFWLYH�

QRUP�DQG�SHUFHLYHG�FRQWURO�>��@��$WWLWXGH�UHSUHVHQWV�WKH�EHKDYLRXUDO�SHUIRUPDQFH�HYDOXDWLRQ�

RI�DQ�LQGLYLGXDO��VXEMHFWLYH�QRUP�LV�WKH�SHUFHLYHG�EHOLHI�UHJDUGLQJ�WKH�UXOHV�RI�EHKDYLRU��DQG�

��



SHUFHLYHG�FRQWURO�LV�WKH�EHOLHI�RI�DQ�LQGLYLGXDO�LQ�PDQDJHPHQW�RI�WKH�EHKDYLRU�>�@��3UHYLRXV�

VWXGLHV�XVLQJ�73%�KDYH�LQGLFDWHG�WKDW�LQWHQWLRQ�WR�H[HUFLVH�DQG�SHUFHLYHG�FRQWURO�DUH�WKH�PDMRU�

GHWHUPLQDQWV� RI� H[HUFLVH� HQJDJHPHQW� LQ� D� YDULHW\� RI� JURXSV� RI� FDQFHU� SDWLHQWV� HVSHFLDOO\�

DPRQJVW�EUHDVW�FDQFHU�VXUYLYRUV�>�@��7KH�RWKHU�IDFWRUV�VXFK�DV�VXSSRUW�IURP�DQ�LPSRUWDQW�SHUVRQ�

DQG�FRQILGHQFH�DUH�OLNHO\�WR�HQDEOH�WKHP�WR�VXVWDLQ�H[HUFLVH�>�@��+RZHYHU��D�SUHYLRXV�PHWD�

DQDO\VLV� DSSUDLVHG� WKH� ZHDNHQLQJ� RI� DVVRFLDWLRQ� EHWZHHQ� LQWHQWLRQ�� DWWLWXGH� DQG� SK\VLFDO�

DFWLYLW\�EHKDYLRU�ZKHQ�LW�LQYROYHG�JHQXLQH�EDUULHUV�VXFK�DV�DQ�LQGLYLGXDO�SDVW�EHKDYLRU�>��@��

)RU�H[DPSOH�SUHYLRXV�KDELWV�FDQ�OHVVHQ�WKH�HIIHFW�RI�DWWLWXGH�RQ�H[HUFLVH�LQWHQWLRQ�LQ�D�VLPLODU�

YHLQ�DV�LQWHQWLRQ�RQ�H[HUFLVH�EHKDYLRU�>��@��8VLQJ�73%�IRU�SK\VLFDO�DFWLYLW\�SURPRWLRQ�VWXGLHV�

KDYH�UHSRUWHG�YDU\LQJ�GHJUHH�RI�LQWHQWLRQ�DQG�SK\VLFDO�DFWLYLW\�EHKDYLRU�DQG�WKH�YDULDWLRQ�LV�

SUREDEO\� DIIHFWHG� E\� SHUFLHYHG� VHOI�HIILFDF\� >��@�� $GGLWLRQDOO\�� QRW� DOO� VWXGLHV� KDYH� EHHQ�

VXSSRUWLYH�RI�73%�LQ�HQKDQFLQJ�H[HUFLVH�EHKDYLRU��2QH�VWXG\��IRU�H[DPSOH��IRXQG�RQO\�D�ZHDN�

DVVRFLDWLRQ�EHWZHHQ� LQWHQWLRQ�� SODQQLQJ� DQG� H[HUFLVH� LPSOHPHQWDWLRQ� DW� ���ZHHNV� LQ� EUHDVW�

FDQFHU� VXUYLYRUV� >��@�� $V� VXFK�� RWKHU� WKHRULHV� QHHG� WR� EH� FRQVLGHUHG� ZKHQ� FRQVLGHULQJ�

GHYHORSPHQW� RI� LQWHUYHQWLRQ� SURJUDPV� WR� SURPRWH� XSWDNH� DQG� DGKHUHQFH� WR� H[HUFLVH� DQG�

SK\VLFDO�DFWLYLW\�SURJUDPV�LQ�ZRPHQ�GXULQJ�WKH�GLIIHUHQW�VWDJHV�RI�EUHDVW�FDQFHU��

�������6RFLDO�FRJQLWLYH�WKHRU\��6&7��

6&7�LV�EDVHG�RQ�WKH�UHFLSURFDO�LQIOXHQFH�RI�KXPDQ�EHKDYLRU��LWV�HQYLURQPHQW�DQG�SHUVRQDO�

IDFWRUV� VXFK� DV� SK\VLFDO� FKDUDFWHULVWLFV�� HPRWLRQV� DQG� VRFLDO� VXSSRUW� >�@�� 2QH� RI� WKH�PDLQ�

IDFWRUV�RI�6&7�LV�WKH�FRQFHSW�RI�VHOI�HIILFDF\�>��@��5HVHDUFK�KDV�GHPRQVWUDWHG�WKDW�VHOI�HIILFDF\�

EHOLHYHV�DUH�D�GHWHUPLQDQW�RI�H[HUFLVH�EHKDYLRU�>��@���

,Q� DGGLWLRQ�� SURIHVVLRQDOV� VKRXOG� IRFXV� RQ� D� SDUWLFLSDQWV¶� LPSURYHPHQW� DQG� XVH� SRVLWLYH�

UHLQIRUFHPHQW�>�@��$�SK\VLFDO�DFWLYLW\�SURPRWLRQ�SURJUDP�SURYLGLQJ�LQIRUPDWLRQ�DERXW�VHOI�

HIILFDF\�DQG�VRFLDO� VXSSRUWV� WKURXJK�ZHHNO\�SKRQH�FDOO�DQG�QHZVOHWWHUV� IRU�+LVSDQLF�EUHDVW�

FDQFHU�VXUYLYRUV�VKRZHG�LQFUHDVHG�OHYHOV�RI�H[HUFLVH�VHOI�HIILFDF\�EHOLHYHV�ZKLFK�ZHUH�UHODWHG�

WR� SK\VLFDO� DFWLYLW\� LQWHQVLW\� >��@�� $� 6&7�EDVHG� SK\VLFDO� DFWLYLW\� SURMHFW� KDV� DOVR� EHHQ�

VXFFHVVIXOO\�FRQGXFWHG�IRU�EUHDVW�FDQFHU�VXUYLYRUV��LPSURYHG�SK\VLFDO�ILWQHVV�DQG�VRFLDO�ZHOO�

EHLQJ�� XVLQJ� ERWK� VXSHUYLVLRQ� DQG� VHOI�PRQLWRULQJ� VWUDWHJLHV� �DFWLYLW\� UHFRUGHG� E\�

DFFHOHURPHWHU��>������@��$OWKRXJK�D���PRQWKV�LQWHUYHQWLRQ�SURJUDP�FDQ�LPSURYH�VHOI�HIILFDF\�

DQG�UHGXFH�SHUFHLYHG�EDUULHUV�WR�SK\VLFDO�DFWLYLW\��WKHUH�LV�QR�LQWHUUHODWLRQVKLS�DPRQJVW�H[HUFLVH�

LQWHQVLW\� OHYHO� DQG� WKH� GHWHUPLQDQWV� RI� WKHRU\� FRQVWUXFWV� �H�J��� VHOI�HIILFDF\�� RXWFRPH�

H[SHFWDWLRQ��SHUFHLYHG�EDUULHUV�DQG�JRDO�VHWWLQJ��>��@��/LNHZLVH��RWKHU�6&7�EDVHG�VWXG\�KDV�

��



VXJJHVWHG�WKDW�WKHUH�LV�QR�HIIHFW�RI�WDVN�VHOI�HIILFDF\��VRFLDO�VXSSRUW�DQG�UROH�PRGHOV�RQ�SK\VLFDO�

DFWLYLW\�EHKDYLRU�LQ�EUHDVW�FDQFHU�VXUYLYRUV�>��@��7KHUHIRUH��IXWXUH�VWXGLHV��LQ�SDUWLFXODU�WKURXJK�

TXDOLWDWLYH� SURFHVV� HYDOXDWLRQV�� VKRXOG� H[SORUH� KRZ� 6&7� FDQ� HQKDQFH� SK\VLFDO� DFWLYLW\�

EHKDYLRU� DQG� WR� H[SORUH� WKH� UROH� RI� WKH� XQGHUO\LQJ� PHFKDQLVPV� WR� LQFUHDVH� XSWDNH� DQG�

DGKHUHQFH�LQ�FDQFHU�SDWLHQWV�>��@��

�������6HOI�GHWHUPLQDWLRQ�WKHRU\��6'7��

6'7�LV�EDVHG�RQ�WKH�SUHPLVH�WKDW�WKH�PRWLYDWLRQ�RI�DQ�LQGLYLGXDO�WR�HQJDJH�LQ�EHKDYLRU�LV�

EDVHG�RQ�WKH�VDWLVIDFWLRQ�RI�WKHLU�EDVLF�KXPDQ�QHHGV�RI�FRPSHWHQFH��UHODWHGQHVV�DQG�DXWRQRP\�

>��@��0RWLYDWLRQ�WR�HQJDJH�LQ�DQ\�EHKDYLRU�LV�EDVHG�RQ�D�FRQWLQXXP��IURP�H[WULQVLF�WR�LQWULQVLF�

PRWLYDWLRQ�>�@��:KHQ�LQGLYLGXDOV�HQJDJH�LQ��H[HUFLVH�EHKDYLRU�IRU�H[WULQVLF�UHDVRQV�LW�PHDQV�

WKH\�GR�WKLV�EHFDXVH�RI�H[WHUQDO�GHPDQGV��H�J���KHDOWK�SURIHVVLRQDO�WROG�WKHP�VR��DQG�RU�UHZDUGV�

>��@��,QWULQVLFDOO\�PRWLYDWHG�EHKDYLRU��RQ�WKH�RWKHU�KDQG��LV�H[HFXWHG�EHFDXVH�LW�LV�HQMR\DEOH��

SOHDVXUDEOH�RU�RI�LQWHUHVW�WR�WKH�LQGLYLGXDO�>��@���)URP�DQ�6'7�SHUVSHFWLYH�LQWHUYHQWLRQV�VKRXOG�

WU\�WR�HQJDJH�LQGLYLGXDOV�LQ�H[HUFLVH�EHFDXVH�RI�LQWULQVLF�UHDVRQV��+HQFH��LQWULQVLFDOO\�PRWLYDWHG�

EHKDYLRU�LV�PRUH�OLNHO\�WR�EHFRPH�KDELWXDO�DQG�PDLQWDLQHG�RYHU�WLPH�>��@���

$� VWXG\� XVLQJ� 6'7� IRXQG� WKDW� EUHDVW� FDQFHU� VXUYLYRUV� ZKR� PHHW� SK\VLFDO� DFWLYLW\�

UHFRPPHQGDWLRQV�KDYH�KLJKHU�VFRUHV�RI�DXWRQRPRXV�UHJXODWLRQ�DQG�LQWULQVLF�PRWLYDWLRQ�WKDQ�

WKRVH�ZKR�DUH�QRW�UHDFKLQJ�SK\VLFDO�DFWLYLW\�JXLGHOLQH�>��@��$OVR�� WKHUH�DSSHDUV� WR�EH�FORVH�

DVVRFLDWLRQV� EHWZHHQ� PRWLYDWLRQDO� RULHQWDWLRQ� �LQWULQVLF� YV�� H[WULQVLF�� DQG� OHYHOV� RI� VRFLDO�

VXSSRUW��*UHDWHU�OHYHOV�RI�VRFLDO�VXSSRUW�UHVXOWLQJ�LQ�HQKDQFHG�OHYHOV�RI�LQWULQVLF�PRWLYDWLRQ�LQ�

EUHDVW�FDQFHU�VXUYLYRUV�DUH�QHHGHG�>��@��$V�VXFK��LW�ZRXOG�EH�UHFRPPHQGHG�WR�LQFUHDVH�VRFLDO�

VXSSRUW�IRU�H[HUFLVH�EHKDYLRXU�LQ�IXWXUH�LQWHUYHQWLRQV��

�������7UDQVWKHRUHWLFDO�PRGHO��770��

7KH�7UDQVWKHRUHWLFDO�PRGHO�RI�EHKDYLRXUDO�FKDQJH�VXJJHVWV�WKDW�D�SHUVRQ�LV�OLNHO\�WR�PRYH�

WKURXJK���SKDVHV�RI�PRWLYDWLRQDO�ZLOOLQJQHVV�WR�FKDQJH�KHDOWK�EHKDYLRXUV��7KHVH�SKDVHV�KDYH�

EHHQ� ODEHOOHG�� SUH�FRQWHPSODWLRQ�� FRQWHPSODWLRQ�� SUHSDUDWLRQ�� DFWLRQ�� PDLQWHQDQFH�� DQG�

WHUPLQDWLRQ�>�@��+RZHYHU�� WKH���VWDJHV�RI�EHKDYLRXUDO�FKDQJH�DUH�G\QDPLF�DQG�FDQ�EH�ERWK�

VWDEOH�DQG�YDULDEOH�RU�UHODSVLQJ�>��@��

%DVHG�RQ�WKH�VWDJH�LQGLYLGXDOV�ILQG�WKHPVHOYHV�LQ��LQWHUYHQWLRQ�FDQ�EH�GHYHORSHG�WR�HLWKHU�

PRYH�IURP�RQH�VWDJH�WR�WKH�QH[W��H�J���IURP�QR�LQWHQWLRQ�WR�ZLOOLQJQHVV��SODQ�IRU�PDNLQJ�VWDUW�

��



WR�DFWLRQ��VXVWDLQLQJ�WKH�EHKDYLRXU�WR�VWRS�FKDQJLQJ�EHKDYLRU���+HQFH��LW�LV�OLNHO\�WKDW�WKH�VWDJH�

DQ�LQGLYLGXDO�LV�LQ�ZLOO�LQIOXHQFH�WKH�HIILFDF\�RI�GLIIHUHQW�LQWHUYHQWLRQ�WKHRULHV�DQG�VWUDWHJLHV�

>�@��3DUWLFLSDQWV�VKRXOG�UHFHLYH�DSSURSULDWH�JXLGDQFH�RQ�H[HUFLVH�SURJUDPV�IRU�WKHLU�GHFLVLRQ�

PDNLQJ�GHSHQGLQJ�RQ�WKH�VWDJH�WKH\�DUH�LQ�>��@�770�LQWHJUDWHG�LQWR�SK\VLFDO�DFWLYLW\�SURJUDP�

IRU� EUHDVW� FDQFHU� VXUYLYRUV� KDV� EHHQ� VXFFHVVIXO� LQ� ORZHULQJ� WKH� QHJDWLYH� DWWLWXGH� WRZDUGV�

SK\VLFDO�DFWLYLW\�DQG�LQFUHDVLQJ�VHOI�HIILFDF\�>��@��7KH�LQWHUYHQWLRQ�SURJUDP�SURYLGHG�OHFWXUHV�

DQG�GLVFXVVLRQV�DERXW�EHKDYLRXUDO�FKDQJH�DQG�XVHG�VHOI�PRQLWRULQJ�DV�D�VWUDWHJ\�IRU�SK\VLFDO�

DFWLYLW\�PRWLYDWLRQ�>��@��7KH�UHVXOW�VXJJHVWV�WKDW�WKH�EUHDVW�FDQFHU�VXUYLYRUV�LQ�WKH�LQWHUYHQWLRQ�

JURXS� WUDQVLWLRQHG� WR�D�PRUH�DGYDQFHG�VWDJH�RI�FKDQJH� WKDQ� WKH�VXUYLYRUV� LQ� WKH�XVXDO�FDUH�

JURXS��DFWLRQ�DQG�PDLQWHQDQFH�YV�SUHSDUDWLRQ�DQG�DFWLRQ��>��@��6WDJH�RI�FKDQJLQJ�SURJUHVVLRQ�

ZDV�DOVR�SRVLWLYHO\�UHODWHG�WR�WKH�OHYHO�RI�VHOI�HIILFDF\�>��@��+RZHYHU��WKLV�VWXG\�ZDV�XQDEOH�WR�

ILQG� WKH� DVVRFLDWLRQ� EHWZHHQ� SHUFHLYHG� QHJDWLYH� LPSDFW� RI� H[HUFLVH� DQG� VWDJH� RI� EHKDYLRU�

WUDQVLWLRQ�>��@��

�������2WKHU�DSSURDFKHV�DQG�PRWLYDWLRQDO�LQWHUYLHZLQJ��0,��

$�QXPEHU�RI�DGGLWLRQDO�DSSURDFKHV�KDYH�EHHQ�VXFFHVVIXO�LQ�SURPRWLQJ�SK\VLFDO�DFWLYLW\�

DQG� H[HUFLVH� EHKDYLRU� LQ� EUHDVW� FDQFHU� VXUYLYRUV�� 7KHVH� LQFOXGH� WKH� LQWURGXFWLRQ� RI� VRFLDO�

VXSSRUW�DQG�LQWHUSHUVRQDO�LQWHUDFWLRQV�DV�ZHOO�DV�SDUWLFLSDWLYH�DSSURDFKHV�>��@��3K\VLFDO�DFWLYLW\�

LQWHUYHQWLRQ� SURJUDPV� IRU� EUHDVW� FDQFHU� VXUYLYRUV� KDYH� LQFOXGHG� VXSHUYLVHG� FHQWHU� EDVHG��

FRPPXQLW\�� DQG� KRPH� EDVHG� SURJUDPV� >���� ��@�� +RZHYHU�� DOWHUQDWLYH� GHOLYHU\� IRUPDWV��

LQFOXGLQJ�HPDLO�DQG�SKRQH�FRXQVHOOLQJ�KDYH�DOVR�EHHQ�VKRZQ�WR�EH�HIIHFWLYH�>��@��)LQDOO\��VHOI�

PRQLWRULQJ� GHYLFHV� OLNH� SHGRPHWHUV� DQG� DFFHOHURPHWHU� KDYH� EHHQ� LQWURGXFHG� HIIHFWLYHO\� WR�

SURPRWH�DGKHUHQFH�>������@��

,Q� DGGLWLRQ�� PRWLYDWLRQDO� LQWHUYLHZLQJ� KDV� EHHQ� XVHG� VXFFHVVIXOO\� LQ� SK\VLFDO� DFWLYLW\�

LQWHUYHQWLRQV� DFURVV� PXOWLSOH� JURXSV� RI� SDWLHQW� DQG� QRQ�SDWLHQW� SRSXODWLRQV�� 0RWLYDWLRQDO�

LQWHUYLHZLQJ��0,���D�FOLHQW�FHQWHUHG�DSSURDFK��KDV�EHHQ�VKRZQ�WR�EH�DQ�HIIHFWLYH�WHFKQLTXHV�WR�

LQVWLJDWH�KHDOWK�EHKDYLRUDO�FKDQJH�>�@��$OWKRXJK�WKHUH�LV�QR�FOHDU�WKHRUHWLFDO�IUDPHZRUN�IRU�WKH�

LQVLJKW�RI�0,�SURFHVV�� WKH�VDPH�DVVXPSWLRQ�EHWZHHQ�0,�DQG�6'7� LV� WKH�EHOLHI�RI�KXPDQ¶V�

LQQDWH�DELOLW\�IRU�LQGLYLGXDO�GHYHORSPHQW�WKURXJK�SV\FKRORJLFDO�DVSHFWV�>��@��$Q�LQWHUYHQWLRQ�

ZKLFK�XVHG�QXUVHV�WR�XVH�0,�WR�PRWLYDWH�EUHDVW�FDQFHU�VXUYLYRUV�WR�HQJDJH�LQ�UHJXODU�H[HUFLVH�

WR�SUHYHQW�O\PSKHGHPD�VKRZHG�VLJQLILFDQW�LPSURYHPHQWV�LQ�WKH�VXUYLYRUV�DELOLW\�WR�VHOI�FDUH�

>��@��$GGLWLRQDOO\��0,�FDQ�SDUDOOHOHG�ZRUNHG�ZLWK�770�IRU� WKH�VWDJH�RI�EHKDYLRUDO�FKDQJH�

>��@��

��



7KH� VWXG\� RI� LQWHUYHQWLRQ� DGRSWLRQ� IRU� H[HUFLVH� DGKHUHQFH� VXFK� DV�0,�ZLWK� EHKDYLRUDO�

FKDQJH�UHODWHG� WKHRU\�FDQ�EH�ZRUWK\�IRU�FDQFHU�VXUYLYRUV¶�DFWLYH� OLIHVW\OH�VXVWDLQDELOLW\�>�@��

HVSHFLDOO\�DV�LW�KDV�EHHQ�PRVWO\�FRQGXFWHG�LQ�EUHDVW�FDQFHU�SDWLHQWV�DQG�VXUYLYRUV�IRU�KHDOWK\�

OLIH� VW\OH� DQG� SK\VLFDO� DFWLYLW\� LPSURYHPHQW� >��@�� 3K\VLFDO� DFWLYLW\� SURJUDPV� XVLQJ�

SV\FKRORJLFDO� WKHRU\�EDVHG�EHKDYLRUDO�FKDQJH� WHFKQLTXHV� IRU�SK\VLFDO�DFWLYLW\�DGKHUHQFH� LQ�

FDQFHU�VXUYLYRUV�DUH�SUHVHQWHG�LQ�7DEOH����

7DEOH� ��� 3V\FKRORJLFDO� WKHRU\�EDVHG� SK\VLFDO� DFWLYLW\� SURJUDP� DQG� DGKHUHQFH� LQ� FDQFHU�

VXUYLYRUV��

7KHRU\�DQG�

LQWHUYHQWLRQ�

WHFKQLTXH�XVHG�

7KHRU\�EDVHG�SURJUDP�

VFUXWLQ\�

5HVHDUFK�

VWXG\�

3DUWLFLSDQWV�

DQG�&DQFHU�

W\SH�

([HUFLVH�

DGKHUHQFH�

5HI��

'HWHUPLQDQWV�

3URFHVV�

UHODWLRQ�

6RFLDO�

FRJQLWLYH�

WKHRU\��6&7��

&RJQLWLYH�

EHKDYLRUDO�

WHFKQLTXH�

([HUFLVH�

WKHUDS\�

VHVVLRQV�

�&RQVFLRXVO\�

GHFLVLRQDO�

PDNLQJ��JRDO�

VHWWLQJ�DQG�

LQFUHDVLQJ�VHOI�

UHJXODWLRQ��

6HOI�

UHJXODWLRQ�

*RDO�VHWWLQJ�

,QWHUYHQWLRQ�

WHFKQLTXH�

5DQGRPL]HG�

FRQWUROOHG�

WULDO����

��ZHHNV�

DHURELF�

H[HUFLVH�����

PLQXWHV�

PRGHUDWH�

LQWHQVLW\����

VHVVLRQV�SHU�

ZHHN�

%UHDVW�

FDQFHU�

VXUYLYRUV�

DJHG��������

FRPSOHWHG�

LQLWLDO�

WUHDWPHQW�

�DIWHU�������

PRQWKV��

������

H[HUFLVH

DGKHUHQFH�RI

SDUWLFLSDQWV

FRPSOHWLQJ

WDUJHW

SURJUDP���!

�����RI

SURJUDP

SUHVFULSWLRQ�

>��@�

7KHRU\�RI�

SODQQHG�

EHKDYLRU�

73%���

,QWHQWLRQ��

EHKDYLRUDO�

,QWHUYHQWLRQ�

WHFKQLTXH�

5DQGRPL]HG�

FRQWUROOHG�

WULDO�����ZHHNV�

$IULFDQ�

$PHULFDQ�

EUHDVW�

����

H[HUFLVH�

DGKHUHQFH�

>��@
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�73%���VRFLDO�

FRJQLWLYH�

WKHRU\��6&7��

DQG�

PRWLYDWLRQDO�

LQWHUYLHZLQJ�

�0,��

*URXS�

HGXFDWLRQ�

VHVVLRQ�

3KRQH�,0�

VHVVLRQ��HYHU\�

WZR�ZHHNV�

�3HUVRQDO�

LPSOHPHQWDWLRQ�

SODQ��IDPLO\�

LQYROYHPHQW�

DQG�LQFUHDVLQJ�

VHOI�HIILFDF\��

DWWLWXGH��

VXEMHFWLYH�

DQG�FXOWXUDO�

QRUP�

PXOWLPRGDO�

DFWLYLW\�����

PLQXWHV�IRU�

VXSHUYLVHG�

H[HUFLVH�DQG�

���PLQXWHV�IRU�

KHDOWK�

HGXFDWLRQ�

HYHU\�WZR�

ZHHNV��

LQGLYLGXDO�

WHOHSKRQH�

FRDFKLQJ�

HYHU\�RWKHU�

ZHHN����

FDQFHU�

VXUYLYRUV�

DJHG������

RQ�DYHUDJH���

��PRQWKV�WR�

��\HDUV�SRVW�

LQLWLDO�

WUHDWPHQWV�

RI�

SDUWLFLSDQWV�

FRPSOHWLQJ�

WDUJHW�

SURJUDP�

6&7����

3HUFHLYH�

FRQWURO�

6HOI�HIILFDF\�

5ROH�PRGHO�

%DUULHU�WR�

H[HUFLVH�

,QWHUYHQWLRQ�

WHFKQLTXH�

(YDOXDWLRQ�

�SHUFHLYHG�

FRQWURO��

7UDQVWKHRUHWLF

DO�PRGHO�

�770��DQG�

6RFLDO�

FRJQLWLYH�

WKHRU\��6&7���

�7HOHSKRQH��

HPDLO��LQ�SHUVRQ�

YLVLWV�DQG�

VXSSRUW�JURXSV��

([HUFLVH�

VWDJH�RI�

FKDQJH�

([HUFLVH�

VHOI�HIILFDF\�

(YDOXDWLRQ�

�VWDJH�RI�

FKDQJH�DQG�

VHOI�

HIILFDF\��

&URVV�

VHFWLRQDO�

VWXG\�

%UHDVW�

FDQFHU�

�DJHG�������

DQG�SURVWDWH�

FDQFHU�

�DJHG�������

VXUYLYRUV�

6WDJH�RI�

FKDQJH�DQG�

VHOI�HIILFDF\�

LV�

LQGHSHQGHQW�

DVVRFLDWHG�

ZLWK�

H[HUFLVH�

DFWLYLW\�DQG�

GLHW�

SURJUDP�

DGKHUHQFH�
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6RFLDO�

FRJQLWLYH�

WKHRU\��6&7��

����WHOHSKRQH�

FRXQVHOOLQJ�

VHVVLRQV��

6RFLDO�

VXSSRUW�

,QWHUYHQWLRQ�

WHFKQLTXH�

5DQGRPL]HG�

FRQWUROOHG�

WULDO��D�

\HDUORQJ�VHOI�

PRQLWRULQJ�

SURJUDP�

�H[HUFLVH�DQG�

GLHW�FRQWURO��

0L[HG�

FDQFHU�

VXUYLYRUV�

�EUHDVW��

SURVWDWH�DQG�

FRORUHFWDO�

FDQFHU���

DJHG�!����

SRVW�

GLDJQRVHG�!�

��\HDUV�

7HOHSKRQH�

DWWHQGDQFH�

FRUUHODWHV�

ZLWK�

H[HUFLVH�

DGKHUHQFH�

DQG�KHDOWK�

UHODWHG�

RXWFRPHV�

>��@�

0RWLYDWLRQDO�

,QWHUYLHZLQJ�

�0,� EDVHG�RQ

WUDQVWKHRUHWKLFDO

WKHRU\�DQG�6&7

���PRQWKV

FRXQVHOOLQJ�DQG

ZHHNO\�WHOHSKRQH

FDOOV�IRU���

ZHHNV

0RWLYDWLRQDO�

UHDGLQHVV�

6HOI�UHSRUW�

6HOI�

PRQLWRULQJ�

6HOI�

HIILFDF\�

,QWHUYHQWLRQ�

WHFKQLTXH�

�2XWFRPH�

H[SHFWDWLRQ�

DQG�

LQFUHDVH�

VHOI�

HIILFDF\��

(YDOXDWLRQ�

�6WDJH�RI�

FKDQJH���

PRWLYDWLRQDO�

UHDGLQHVV��

5DQGRPL]HG�

FRQWUROOHG�

WULDO�����ZHHNV�

KRPH�EDVHG�

H[HUFLVH�

SURJUDP�

&RORUHFWDO�

FDQFHU�

VXUYLYRUV�

DJHG������

RQ�DYHUDJH�

�������

������DQG�

������

H[HUFLVH�

DGKHUHQFH�

RI�

SDUWLFLSDQWV�

FRPSOHWLQJ�

WDUJHW�

SURJUDP�DW�

�����DQG����

PRQWKV��

UHVSHFWLYHO\�

�KLJKHU�WKDQ�

FRQWURO�

JURXS��

3K\VLFDO�

DFWLYLW\�

RXWFRPH�LV�

VWURQJO\�

DVVRFLDWHG�

ZLWK�
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PRWLYDWLRQDO�

UHDGLQHVV�

7KHRU\�RI�

SODQQHG�

EHKDYLRU�

�73%��

3ULQW�PDWHULDOV�

�H[HUFLVH�

JXLGHOLQHV��DQG�

VWHS�FRXQW�

SHGRPHWHU�

,QWHQWLRQ�WR�

H[HUFLVH�

$WWLWXGH�

6XEMHFWLYH�

QRUP�

3HUFHLYHG�

EHKDYLRUDO�

FRQWURO�

,QWHUYHQWLRQ�

WHFKQLTXH�

(YDOXDWLRQ�

5DQGRPL]HG�

FRQWUROOHG�

WULDO�����ZHHNV�

PRGHUDWH�WR�

YLJRURXV�3$�

%UHDVW�

FDQFHU�

VXUYLYRUV�

DJHG����RQ�

DYHUDJH�

����

UHWHQWLRQ�DW�

��ZHHNV�

����

UHWHQWLRQ�DW�

���ZHHNV�

,QWHUYHQWLRQ�

JURXS�FDQ�

LQFUHDVH�

LQWHQWLRQ�WR�

H[HUFLVH�

>��@�

6RFLDO�

FRJQLWLYH�

WKHRU\��6&7��

&XOWXUDOO\�

KRPH�EDVHG�

H[HUFLVH�

�SHGRPHWHU�DQG�

H[HUFLVH�

JXLGHERRN��

([HUFLVH�

VHOI�HIILFDF\�

6RFLDO�

VXSSRUW�

,QWHUYHQWLRQ�

WHFKQLTXH�

��VRFLDO�

VXSSRUW�DQG�

VHOI�

PRQLWRULQJ��

(YDOXDWLRQ�

�VHOI�

HIILFDF\��

���ZHHNV�

UDQGRPLVHG�

FRQWUROOHG�

WULDOV�

+LVSDQLF�

$PHULFDQ�

EUHDVW�

FDQFHU�

VXUYLYRUV�

DJHG������

RQ�DYHUDJH�

,QFUHDVH�3$�

WLPH�DQG�

VHOI�HIILFDF\�

6RFLDO�

VXSSRUW�LV�

DVVRFLDWHG�

ZLWK�

YLJRURXV�

H[HUFLVH�

WLPH�

>��@�

6RFLDO�

FRJQLWLYH�

WKHRU\��6&7��

%HKDYLRUDO�

FKDQJH�WKHRU\�

EDVHG�H[HUFLVH�

SURJUDP�����

6HOI�

HIILFDF\�

2XWFRPH�

H[SHFWDWLRQ�

*RDO�VHWWLQJ�

3HUFHLYHG�

EDUULHU�

,QWHUYHQWLRQ�

WHFKQLTXH�

�VHOI�

HIILFDF\�

DQG�JRDO�

VHWWLQJ��

(YDOXDWLRQ�

��PRQWKV�

UDQGRPLVHG�

FRQWUROOHG�

WULDOV�

%UHDVW�

FDQFHU�

VXUYLYRUV�

����

DGKHUHQFH�

IRU�H[HUFLVH�

VHVVLRQ��

LQFUHDVH�

VHOI�HIILFDF\�

DQG�JRDO��

UHGXFH�
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VXSHUYLVHG�

VHVVLRQV�����

JURXS�

GLVFXVVLRQ�

VHVVLRQV��IDFH�WR�

IDFH�FRXVHOOLQJ��

$FFHOHURPHWHU�

IRU�VHOI�

PRQLWRULQJ�

�VHOI�

HIILFDF\��

RXWFRPH�

H[SHFWDWLRQ

��JRDO�

VHWWLQJ��

SHUFHLYHG�

EDUULHUV��

SHUFHLYHG�

EDUULHU�

WKURXJK���

PRQWKV�

1R�

UHODWLRQVKLS�

DPRQJVW�WKH�

GHWHUPLQDQW

V�RI�6&7�

6HOI�

GHWHUPLQDWLRQ�

WKHRU\��6'7��

6XSHUYLVHG�

FRPELQHG�

H[HUFLVH�

SURJUDP���WLPHV�

D�ZHHN��DQG���

KRXU�SHU�WLPH�

�FHQWHUHG�EDVH��

3KRQH�FDOO�

HYHU\�WKUHH�

ZHHNV�

6HOI�UHSRUW�

DVVHVVPHQW�

$XWRQRP\�

&RPSHWHQFH�

5HODWHGQHVV�

0RWLYDWLRQDO�

FRQWLQXXP��

6HOI�

UHJXODWLRQ�

6HOI�

GLUHFWHG�

H[HUFLVH�

EHKDYLRU�

,QWHUYHQWLRQ�

WHFKQLTXH�

�6HOI�

GLUHFWHG��

6HOI�UHSRUW��

(YDOXDWLRQ�

�%HKDYLRUDO�

UHJXODWLRQ�

IRU�

H[HUFLVH��

���ZHHNV�

UDQGRPLVHG�

FRQWUROOHG�

FURVV�RYHU�

WULDOV�

%UHDVW�

FDQFHU�

VXUYLYRUV�

DJHG������

RQ�DYHUDJH�

����

H[HUFLVH�

DGKHUHQFH�

UDWH��

6HOI�

GHWHUPLQHV�

UHJXODWLRQ��

$XWRQRP\��

&RPSHWHQFH

��DQG��

5HODWHGQHVV�

LQFUHDVH�

WKURXJK�

H[HUFLVH�

SURJUDP�

>��@�

7UDQVWKHRUHWKL

FDO�PRGHO�

�770��

*URXS�EDVHG�

SURJUDP�IRU�

6HOI�

HIILFDF\�

6WDJH�RI�

FKDQJH�

,QWHUYHQWLRQ�

WHFKQLTXH�

�6HOI�

HIILFDF\��

FRJQLWLYH�

��PRQWKV�

UDQGRPLVHG�

FRQWUROOHG�

WULDOV�

%UHDVW�

FDQFHU�

VXUYLYRUV�

DJHG������

RQ�DYHUDJH�

,QFUHDVH�

VHOI�HIILFDF\�

DQG�JUHDWHU�

VWDJH�

SURJUHVVLRQ�
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VHOI�HIILFDF\��

FRJQLWLYH�DQG�

EHKDYLRUDO��

VWUDWHJLHV�IRU�

SK\VLFDO�DFWLYLW\�

3ULQW�PDWHULDOV�

�ERRNOHWV��

%HKDYLRUDO�

FKDQJH�PHWKRGV�

EHDVHG�RQ�WKH�

VWHSV�LQ�770��

6HOI�PRQLWRULQJ�

IRU�3$�

�6HOI�UHFRUG�RU�

SHGRPHWHU��

'HFLVLRQDO�

EDODQFH�

DQG�

EHKDYLRUDO��

VWUDWHJLHV��

(YDOXDWLRQ�

�6WDJH�RI�

FKDQJH��

LQ�

LQWHUYHQWLRQ�

JURXS�RYHU�

WKH�SURJUDP�

6HOI�

HIILFDF\�LV�

DVVRFLDWHG�

ZLWK�VWDJHV�

RI�FKDQJH�

3HUFHLYHG�

IHZHU�FRQV�

LQ�

LQWHUYHQWLRQ�

JURXS�

0RWLYDWLRQDO�

LQWHUYLHZLQJ�

�0,��

&RXQVHOOLQJ����

WLPH�LQ�SHUVRQ�

DQG���WLPHV�

SKRQH�FDOO��

6HOI�

HIILFDF\�

(YDOXDWLRQ�

��6HOI�

HIILFDF\��

��PRQWKV�

UDQGRPLVHG�

FRQWUROOHG�

WULDOV�

%UHDVW�

FDQFHU�

VXUYLYRUV����

PRQWKV�
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�� 7KH� XVH� RI� 0,� LQ� SURPRWLQJ� SK\VLFDO� DFWLYLW\� DGKHUHQFH� IRU� EUHDVW� FDQFHU

VXUYLYRUV

0,� RYHU� �� LQGLYLGXDO� WHOHSKRQH� FDOOV� ����PLQXWHV� HYHU\� ��ZHHNV�� KDV� EHHQ� UHSRUWHG� WR�

LPSURYH�VHOI�HIILFDF\�LQ�D����ZHHN�H[HUFLVH�SDUWLFLSDWLRQ�DQG�GLHW�FRQWURO�DPRQJVW�RYHUZHLJKW�

$IULFDQ�$PHULFDQ� EUHDVW� FDQFHU� VXUYLYRUV� DIWHU� DFWLYH� WUHDWPHQWV�� ,QGHHG�� WKLV� LQWHUYHQWLRQ�

VKRZHG�DGKHUHQFH�UDWHV�RI�XS�WR����SHUFHQW�>��@��$GGLWLRQDOO\��D�SLORW�VWXG\�RYHU����ZHHNV�RI�

D�KRPH�EDVHG�DSSURDFK�FRPELQLQJ�DHURELF�DQG�ZHLJKW�WUDLQLQJ�LQFUHDVHG�ZHHNO\�H[HUFLVH�WLPH��

DHURELF� ILWQHVV� DQG�4R/�ZKHQ�XVLQJ�0,� WKURXJK� IDFH�WR�IDFH�DQG�SKRQH�FDOOV� WR� HQFRXUDJH�

H[HUFLVH�DGKHUHQFH�LQ�EUHDVW�FDQFHU�VXUYLYRUV�>��@��3URPRWLQJ�VHOI�HIILFDF\�DQG�VHOI�FRQILGHQFH�

DUH�FUXFLDO�GHWHUPLQDQWV�IRU�SURJUDP�DGKHUHQFH�>��@��6L[�PRQWKV�RI�DQ�H[HUFLVH�SURJUDP�ZLWK�

0,� ��� IDFH�WR� IDFH�FRXQVHOOLQJ�DQG���SKRQH�FDOOV��FDQ� LQFUHDVH�ZHHNO\�H[HUFLVH� LQWHQVLW\� LQ�

ORQJ�WHUP� EUHDVW� FDQFHU� VXUYLYRUV� ZKR� KDYH� KLJK� VHOI�HIILFDF\� EHOLHIV��� UHJDUGLQJ�WKHLU�

H[HUFLVH�EHKDYLRU� >��@�� ,Q� DGGLWLRQ�� 0,� FDQ� EH� HIIHFWLYHO\� DSSOLHG� IRU� H[HUFLVH�PRWLYDWLRQ�

LQ� EUHDVW�FDQFHU�SDWLHQWV�GXULQJ�WUHDWPHQWV��,Q�IDFW��0,�E\�WHOHSKRQH�FRXQVHOLQJ�IRU����PRQWKV�

FRUUHODWHG�ZLWK�D�SRVLWLYH�RXWFRPH�LQ�HQFRXUDJLQJ�SDWLHQWV�ZLWK�EUHDVW�FDQFHU�WR�UHGXFH�WKHLU�

ERG\�ZHLJKW� WKURXJK�H[HUFLVH� DQG�GLHWDU\� FRQWURO� GXULQJ� FKHPRWKHUDS\�

>��@��$OWKRXJK� LW� LV�QRW�FOHDU�ZKDW�WKH�RSWLPDO�SUDFWLFH�RI�0,�LV��0,�KDV�EHHQ�UHFRJQL]HG�

DV�DQ�HIIHFWLYH�WRRO�WR�SURPRWH�LQGLYLGXDO�EHKDYLRU�FKDQJH�>��@��+RZHYHU��IXUWKHU�VWXGLHV�DUH�

UHTXLUHG�WR�H[SORUH�WKH�EHVW�0,�SUDFWLFH� DQG� UHODWHG�GHWHUPLQDQWV� IRU� H[HUFLVH� DGKHUHQFH� LQ�

EUHDVW� FDQFHU� VXUYLYRUV�>��@���

�� &RQFOXVLRQ�DQG�)XWXUH�3URVSHFWV

5HJXODU�H[HUFLVH�SDUWLFLSDWLRQ�KDV�VLJQLILFDQW�EHQHILWV�WR�FDQFHU�VXUYLYRUV��$V�VXFK��LW�LV�

LPSRUWDQW� WR� GHYHORS� SURJUDPV� DQG� XVH� VWUDWHJLHV� WR� KHOS� WKHVH� LQGLYLGXDOV� WR� LQLWLDWH� DQG�

DGKHUH� WR� H[HUFLVH�RU�SK\VLFDO� DFWLYLW\�SURJUDPV��$�QXPEHU�RI� WKHRULHV� DQG�SURFHVV�PRGHOV�

FDQ�KHOS�ZLWK�WKLV�LQFOXGLQJ��73%��6&7��6'7�DQG�770��0,�VHHPV�WR�EH�D�SURYHQ�VWUDWHJ\�WR�

HQKDQFH� DGKHUHQFH�� 5HVHDUFKHUV� PLJKW� XVH� 0,� DQG� WKH� WKHRULHV�� PRGHOV� DQG� VWUDWHJLHV�

GHVFULEHG� IRU� WKH� GHYHORSPHQW� RI� HIILFDFLRXV� H[HUFLVH� SURJUDPV�� :KHQ� GHYHORSLQJ� WKHVH�

SURJUDPV� LW� LV� DOVR�LPSRUWDQW�WR�FRQVLGHU�WKH�VSHFLILF�EDUULHUV�DQG�LVVXHV�IDFHG�E\�LQGLYLGXDOV�

ZLWK�EUHDVW�FDQFHU�DQG�WKH�VWDJH�WKH\�DUH�LQ��

$SSUR[LPDWHO\�KDOI�RI�EUHDVW�FDQFHU�VXUYLYRUV�UHSRUW�SV\FKRORJLFDO�DOWHUDWLRQV�LQFOXGLQJ�

PRRG��VSLULWXDO�DQG�VRFLDO�GLVWUHVV��7KH\�H[SHULHQFH�IHDU��DQ[LHW\�DQG�GHSUHVVLRQ�ZLWK�UHJDUG�

WR�WKHLU�ORQJ�WHUP�FDQFHU�GLDJQRVLV��SURJQRVLV��DGYHUVH�HIIHFWV�RI�WUHDWPHQW�DQG�IHDU�RI�FDQFHU�

��



UHFXUUHQFH�� ,Q� DGGLWLRQ�� EUHDVW� FDQFHU� LV� OLNHO\� WR� LPSDFW� ERG\� LPDJH�� SK\VLFDO� DQG� VH[XDO�

IXQFWLRQDOLW\�� VRFLDOL]DWLRQ� DQG� LQWLPDF\� ZLWK� SDUWQHUV�� 7KHVH� FDQFHU�UHODWHG� VWUHVVRUV� DUH�

VWURQJO\�DVVRFLDWHG�ZLWK�LOOQHVV�SHUFHSWLRQ��DV�D�UHVXOW��WKHLU�DWWLWXGH�WRZDUGV�EUHDVW�FDQFHU�PD\�

DIIHFW�WKHLU�FRSLQJ�VW\OH�DQG�DGMXVWPHQW��%UHDVW�FDQFHU�VXUYLYRUV�ZLWK�SRVLWLYH�YLHZV�RI�LOOQHVV�

PDQDJHPHQW�VHHP�WR�DSSO\�D�SURSHU�FRSLQJ�VW\OH�WR�GHDO�ZLWK�VWUHVV�DQG�OHVVHQ�WKHLU�FDQFHU�

UHODWHG�VWUHVV��)RU�H[DPSOH��WKH\�XVH�ILJKWLQJ�VSLULW�GULYLQJ�WKHLU�PRWLYDWLRQ�IRU�KHDOWK\�SURJUDP�

HQJDJHPHQW��DV�D�UHVXOW��WKHLU�PHQWDO�KHDOWK�UHODWHG�4R/�LV�EHWWHU��HVSHFLDOO\�UHFHLYLQJ�IDPLO\�

DQG�VRFLDO�VXSSRUW��

7KHVH�WKHRUHWLFDO�IUDPHZRUNV�DQG�0,�FRQFHSWV�DSSOLHG�LQ�SK\VLFDO�DFWLYLW\�SURJUDPV�DUH�

OLNHO\� WR� HQKDQFH� NH\� GHWHUPLQDQWV� RI� EHKDYLRXUDO� FKDQJH� VXFK� DV� SHUFHLYHG� FRQWURO�� VHOI�

UHJXODWLRQ� DQG� VHOI�HIILFDF\� IRU� SK\VLFDO� DFWLYLW\� HQJDJHPHQW�� +RZHYHU�� WKHUH� DUH� VRPH�

OLPLWDWLRQV�LQ�XVLQJ�WKHVH�IUDPHZRUNV�WR�H[SODLQ�WKH�OLQN�EHWZHHQ�NH\�GHWHUPLQDQWV�RI�HDFK�

IUDPHZRUN� IRU� EHKDYLRXUDO� FKDQJHV� LQ� EUHDVW� FDQFHU� VXUYLYRUV�� 8QGHUVWDQGLQJ� WKH� IDFWRUV�

LQIOXHQFLQJ�EUHDVW�FDQFHU�VXUYLYRUV��VSHFLILFDOO\�SV\FKRORJLFDO�VWUHVV��LV�D�FUXFLDO�NH\�WR�FUHDWH�

D� PRWLYDWLRQDO� VWUDWHJ\� LQ� WKH� GHYHORSPHQW� RI� SK\VLFDO� DFWLYLW\� HQJDJHPHQW�� (YHQ� WKRXJK�

SV\FKRORJLFDO�WKHRULHV�XVHG�IRU�KHDOWK�SURPRWLRQ�LQ�EUHDVW�FDQFHU�VXUYLYRUV�DUH�DGYDQWDJHRXV�

WR� FKDQJH� EHKDYLRU�� PRUH� UHVHDUFK� ZLWK� FOHDU� GHWHUPLQDQWV� LV� UHTXLUHG� WR� XQGHUVWDQG� WKH�

HOHPHQWV�RI�SK\VLFDO�DFWLYLW\�VXVWDLQDELOLW\�DQG�DGKHUHQFH��

5HIHUHQFHV�
�� +RGJNLQVRQ��.���HW�DO���%UHDVW�FDQFHU�VXUYLYRUV¶�VXSSRUWLYH�FDUH�QHHGV��±���\HDUV�DIWHU�GLDJQRVLV�

6XSSRUWLYH�&DUH�LQ�&DQFHU���������������S����������
�� 3D[WRQ��5�-���HW�DO���$VVRFLDWLRQV�DPRQJ�SK\VLFDO�DFWLYLW\��ERG\�PDVV�LQGH[��DQG�KHDOWKఆUHODWHG�TXDOLW\

RI�OLIH�E\�UDFH�HWKQLFLW\�LQ�D�GLYHUVH�VDPSOH�RI�EUHDVW�FDQFHU�VXUYLYRUV��&DQFHU�����������������S�������
�����

�� 1DUDSKRQJ��:���HW�DO���([HUFLVH�LQWHUYHQWLRQ�IRU�IDWLJXHఆUHODWHG�V\PSWRPV�LQ�7KDL�ZRPHQ�ZLWK�EUHDVW
FDQFHU��$�SLORW�VWXG\��1XUVLQJ�	�KHDOWK�VFLHQFHV���������������S��������

�� +LUVFKH\��5���HW�DO���([SORUDWLRQ�RI�([HUFLVH�2XWFRPH�([SHFWDWLRQV�$PRQJ�%UHDVW�&DQFHU�6XUYLYRUV�
&DQFHU�QXUVLQJ���������������S��(���(���

�� $\FLQHQD��$�&���HW�DO���%DUULHUV�WR�5HFUXLWPHQW�DQG�$GKHUHQFH�LQ�D�5DQGRPL]HG�&RQWUROOHG�'LHW�DQG
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GHSUHVVLRQ��+54/�DQG�VXUYLYDO�LQ�SDWLHQWV�ZLWK�ODU\QJHDO�FDQFHU�$�ORQJLWXGLQDO�VWXG\��%PF�&DQFHU�
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([HUFLVH�RU�SK\VLFDO�DFWLYLW\�FDQ�EH�UHJDUGHG�DV�HLWKHU�DQ�LQWHUYHQWLRQ�IRU�FDQFHU�SUHYHQWLRQ�RU�

DQ�LQWHUYHQWLRQ�IRU�KHDOWK�SURPRWLRQ�LQ�SHRSOH�OLYLQJ�ZLWK�FDQFHU��+HUH�ZH�GLVFXVV�WKH�HIIHFWV�

RI� H[HUFLVH�DQG�SK\VLFDO� DFWLYLW\� LQ� UHGXFLQJ�FDQFHU� ULVN�DQG� WKH�FOLQLFDO�EHQHILWV� IRU� FDQFHU�

SDWLHQWV� DQG� VXUYLYRUV�� ,W� LV� DFNQRZOHGJHG� WKDW� H[HUFLVH� FDQ� UHGXFH� WKH� LQFLGHQFH� RI� EUHDVW��

FRORQ�DQG�HQGRPHWULDO�FDQFHU��KRZHYHU�WKH�HIILFDF\�LQ�UHGXFLQJ�WKH�LQFLGHQFH�RI�VRPH�RWKHU�

FDQFHU�W\SHV�VXFK�DV�SURVWDWH��RYDULDQ��OXQJ��JDVWULF�DQG�KDHPDWRORJLFDO��LV�OLPLWHG�GXH�WR�WLPH�

OLPLWDWLRQ� LQ� UDQGRPL]HG� FRQWUROOHG� VWXGLHV� DQG� LQDFFXUDWH� PHDVXUHPHQWV� LQ� REVHUYDWLRQDO�

VWXGLHV�� ,Q� JHQHUDO�� LW� KDV� EHHQ� VKRZQ� WKDW� H[HUFLVH� FDQ� SUHYHQW� FDQFHU� FHOO� SUROLIHUDWLRQ��

UHGXFH�R[LGDWLYH�GDPDJH��LPSURYH�IDW�PHWDEROLVP��UHGXFH�FKURQLF�LQIODPPDWLRQ�DQG�HQKDQFH�

LPPXQH�IXQFWLRQV��5HVHDUFK�VWXGLHV�H[SORULQJ�WKH�EHQHILWV�RI�H[HUFLVH�LQ�SDWLHQWV�ZLWK�EUHDVW�

DQG� FRORQ� FDQFHU�KDYH� VKRZQ� LPSURYHG�SK\VLFDO� KHDOWK� DQG�TXDOLW\�RI� OLIH� DQG� D�SURORQJHG�

VXUYLYDO�SHULRG��/LNHZLVH��H[HUFLVH�DOVR�SURYLGHV�JRRG�FOLQLFDO�RXWFRPHV�IRU�WKRVH�OLYLQJ�ZLWK�

SURVWDWH��HQGRPHWULDO��OXQJ��JDVWULF�DQG�KHPDWRORJLFDO�PDOLJQDQFLHV��DOWKRXJK�IXUWKHU�UHVHDUFK�

UHJDUGLQJ�H[HUFLVH�W\SH�DQG�ELRORJLFDO�SDWKZD\V�DUH�UHTXLUHG��2Q�WKH�RWKHU�KDQG��H[HUFLVH�PD\�

JHQHUDWH� VRPH� DGYHUVH� HIIHFWV� VXFK� DV� LQFUHDVHG� EORRG� SUHVVXUH�� KHDGDFKH�� PXVFOH� SDLQ��

SK\VLFDO� DFFLGHQWV�� VHYHUH� GLVFRPIRUW�� DQG� GL]]LQHVV� DPRQJVW� SDWLHQWV� ZLWK� FDQFHU� DQG�

VXUYLYRUV��HVSHFLDOO\�WKRVH�ZKR�DUH�ROGHU�DQG�RYHUZHLJKW�RU�KDYLQJ�KHPDWRORJLFDO�SDWKRORJ\�
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VXUYLYRUV� VKRXOG� EH� UHFRPPHQGHG�� +RZHYHU�� FRQVLGHULQJ� WKH� VLJQLILFDQW� KLJK� UDWH� RI� QRQ�

FRPSOLDQFH� WR� H[HUFLVH� LQ� WKLV� FRKRUW� RI� LQGLYLGXDOV�� WKH� LPSOHPHQWDWLRQ� RI� PRWLYDWLRQDO�

VWUDWHJLHV�LV�YLWDO�RWKHUZLVH�DQ\�RXWFRPH�EHQHILWV�FDQ�EH�ORVW����
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6HOI�PRQLWRULQJ� YV� 0RWLYDWLRQDO� ,QWHUYLHZLQJ�� 0RWLYDWLRQ� WHFKQLTXHV� LQ� VHOI�GLUHFWHG�
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�&KDSWHU�SUHIDFH��

7KLV�FKDSWHU�SUHVHQWV�WKH�UHVXOW�RI�WKH�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��7KH�GDWD�

KDV�EHHQ�VXEPLWWHG�IRU�SXEOLFDWLRQ�LQ�0DWXULWDV���
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&KDSWHU����

0RWLYDWLRQDO�VWUDWHJLHV�WR�LPSURYH�SK\VLFDO�DFWLYLW\�DGKHUHQFH�LQ�EUHDVW�

FDQFHU�VXUYLYRUV��$�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

$%675$&7�

7ZR� EHKDYLRUDO� FKDQJH�EDVHG� VWUDWHJLHV� IRU� SURPRWLQJ� DGKHUHQFH� WR� SK\VLFDO� DFWLYLW\�

�3$��VXJJHVWHG�WR�KDYH�WKH�JUHDWHVW�SRWHQWLDO�DUH�WKH�SHGRPHWHU�DQG�0RWLYDWLRQDO�,QWHUYLHZLQJ�

�0,���+RZHYHU�� WKHUH� DUH� QR� FRPSDULVRQV� EHWZHHQ� WKHVH� WZR� VWUDWHJLHV� LGHQWLI\LQJ� ZKLFK�

RQH� LV� PRUH� HIIHFWLYH� IRU� LPSURYLQJ� 3$� DGKHUHQFH�� 7KLV� V\VWHPDWLF� UHYLHZ� DQG� PHWD�

DQDO\VLV� DLPHG� WR� GHWHUPLQH�ZKLFK� 3$�PRWLYDWLRQ� VWUDWHJ\� LV�PRUH� HIIHFWLYH� IRU� SURPRWLQJ�

DGKHUHQFH�WR�VHOI�GLUHFWHG� 3$� LQ� IHPDOH� EUHDVW� FDQFHU� VXUYLYRUV�� 6WXGLHV� LPSOHPHQWLQJ� VHOI�

GLUHFWHG� 3$� ZKLFK� XVHG� VWHS� WUDFNHU� DQG�RU� 0,� IRU� PRWLYDWLRQ� LQ� IHPDOH� EUHDVW� FDQFHU�

VXUYLYRUV� ZHUH� LGHQWLILHG� IURP� WKH� IROORZLQJ� GDWDEDVHV�� &(175$/�� 3XE0HG�� &,1$+/��

3V\F,1)2�� DQG� 6SRUWGLVFXVV� DW� WZR� WLPHSRLQWV� LQ� 6HSWHPEHU� ����� DQG� -XQH� ������

6L[WHHQ� UDQGRPL]HG� FRQWUROOHG� WULDOV��5&7V��ZHUH�UHFUXLWHG�IRU�GDWD�H[WUDFWLRQ��ZKHUHDV�WHQ�

5&7V� ZHUH� LQFOXGHG� LQ� PHWD�DQDO\VLV�� 0HWD�DQDO\VLV� ZDV� SHUIRUPHG� RQ� SRROHG� GDWD� WR�

HVWLPDWH� WKH�VWDQGDUGL]HG�PHDQ�GLIIHUHQFH�DQG����� FRQILGHQFH� LQWHUYDOV� RI� 3$� GXUDWLRQ�

DQG� VWHS� FRXQW�� $QDO\VLV� RI� WKH� QXPEHU� RI�SDUWLFLSDQWV� PHHWLQJ� 3$� UHFRPPHQGDWLRQV�

ZDV� DOVR� SHUIRUPHG�� 6XEJURXS� DQDO\VLV� ZDV�SHUIRUPHG� IRU� WKUHH� PRWLYDWLRQDO� VWUDWHJLHV�

�SHGRPHWHU� FRPELQHG� ZLWK� FRXQVHOOLQJ�� SULQW� PDWHULDO� RU� FRPELQLQJ� ZLWK� PRWLYDWLRQDO�

LQWHUYLHZLQJ���0HWD�DQDO\VLV�VKRZHG�WKDW�SHGRPHWHU�FRPELQHG� ZLWK� DQRWKHU� LQWHUYHQWLRQ� RQ�

EHKDYLRUDO� FKDQJH� WKHRU\� KDV� D� VPDOO� HIIHFW� RQ� VWHS� FRXQW� �S�  � ������ DQG� D� PRGHUDWH�

HIIHFW� RQ� PRGHUDWH�YLJRURXV� SK\VLFDO� DFWLYLW\� �093$��GXUDWLRQ��S� ����������FRPSDUHG�WR�

FRQWUROV��$GGLWLRQDOO\��PRWLYDWLRQDO�VWUDWHJLHV�LQFUHDVH�WKH�QXPEHU� RI� SDUWLFLSDQWV� ZKR�PHHW�

3$� JRDO� �S�  � �������� 7KH� ILQGLQJV� RI� WKLV� UHYLHZ� DGYRFDWH� IRU� WKH� XVH� RI� VWHS� WUDFNHU�

FRPELQHG� ZLWK� FRXQVHOOLQJ�� SULQW� PDWHULDO� RU� 0,� EDVHG� RQ� EHKDYLRUDO� FKDQJH� WKHRU\�� 7KLV�

DSSURDFK� SURYLGHG� WKH�PRVW� FRQVLVWHQW� SRVLWLYH� HIIHFW� RQ� 3$� DGKHUHQFH� LQ� VHOI�GLUHFWHG� 3$�

DPRQJ�EUHDVW�FDQFHU�VXUYLYRUV��)XWXUH�VWXGLHV�VKRXOG�VSHFLILFDOO\�HYDOXDWH�WKH
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Breast cancer was the leading cause of cancer morbidity and mortality in women across

the world in 2018 with 2.1 million females diagnosed and 626,679 deaths [1]. In 2017, the 

disability-adjusted life-years (DALYs) was 17.7 million [2]. The significant health impacts 

of breast cancer make a strong argument to develop interventions which reduce the burden on 

both patients and healthcare systems. Breast cancer survivors are also vulnerable to significant 

mental distress [3]. There are a number of factors which can cause psychological stress, 

including their cancer related illness, fear of cancer recurrence, difficult work-life balance, 

lost feminine body image and dysfunctional intimate relationships with partner [4]. These 

psychological burdens can reduce coping with daily life issues and affect quality of life 

(QoL) [5]. 
A cohort study acknowledged that adherence to regular PA can improve mental health-

related quality of life in breast cancer survivors [6].  PA adherence has been defined by an 

LQGLYLGXDO¶V�EHKDYLRXU�LQ�PHHWLQJ�H[HUFLVH�UHFRPPHQGDWLRQV�[7]. PA adherence is typically

measured by two methods: determining total activity by ratio or percentage of exercise session 

attendance or physical measures such as step count, exercise duration and intensity [7]. It can 

be reported by threshold of exercise prescription (e.g., the percentage of participants who 

perform at least 50% of exercise sessions) [8] or as the percentage of participants meeting a 

level of exercise goal of duration and intensity [9, 10]. Some studies suggest that adherence 

can be measured by PA frequency (number of sessions), duration (mean minutes), and 

intensity (mean RPE) completed per week and report a weekly trend [11]. For the 

measurement of exercise volume, technology such as activity trackers are commonly used to 

UHFRUG�SDUWLFLSDQWV¶�H[HUFLVH�LQWHQVLW\�DQG�GXUDWLRQ�[12].

Adherence to PA or exercise programs is known to be associated with positive breast 

cancer outcomes such as enhancement of QoL, physical and mental health [13]. A year-long 

supervised home-based exercise program in breast cancer survivors reported that the exercise 
group adhered to 115 minutes and 119 minutes of aerobic exercise weekly on average at six 

and twelve months, respectively [10]. While only 33 % of the women met exercise 

recommendations (150 minutes weekly) in the year-long program, they still increased their 

aerobic fitness over the follow-up period [10]. PA or exercise programs are typically classified 

as self-directed if more than 50% of the program is implemented without close supervision 

(e.g. at a laboratory or clinic) [14]. Self-directed PA programs for cancer survivors often 

consist of a partially supervised and home-based program, with exercise classes or group 

support walking [15]. Many trials applying self-directed PA in cancer survivors achieve high 
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levels of adherence to PA [15]. In breast cancer survivors, a one year-self-directed weight 

training at a clinical setting and at home resulted in high percentage adherence to the 

program [16]. PA or exercise promotion in breast cancer survivors can be improved by 

integrating behavioral change theories or models such as Social Cognitive Theory (SCT) 

[17], Self-determination Theory (SDT) [18], Theory of Planned Behavior (TPB) 

[19] or the Transtheoretical Model (TTM) [17]. Theory-based PA programs employ

strategies such as social or peer support, participative goal-setting, self-efficacy promotion 

and self-monitoring to promote adherence [20]. More specifically, these behavioral change 

theory-based strategies have been implemented through PA counselling focused on 

supportive approach by an exercise coach (in person or by phone) or group session [20].   

A systematic review reported that adherence to home-based PA programs was associated 

with self-motivation and social support, highlighting the importance of these strategies [21].  

Motivation is a vital factor in individual behaviour change; for example, people with more 

intrinsic motivation have more engagement in weight management programs [22]. SDT 

identifies some factors influencing human motivation such as individual characteristics and 

their interaction with the social world [23, 24] and represents the significance of autonomous 

self-regulation [25]. Two most potential strategies used for exercise motivation in clinical 

research are self-monitoring [26] and Motivational Interviewing (MI) [27]. Step count 

trackers or pedometers have been used to enhance PA adherence in many research studies 

[12, 28, 29]. Similarly, MI can increase PA behavior in cancer survivors [30]. MI, a patient-

focused interview, aims to empower a person by counselling for behavioral change [31]. A 

counsellor who provides MI should apply four principles: (1) empathy expression (2) 

uQGHUVWDQGLQJ�RI�LQGLYLGXDO¶V�FXUUHQW�EHKDYLRU�DQG�WKHLU�JRDO  (3) attention to resistance and

(4) self-efficacy promotion [31].There is evidence that MI through both phone call and in-

person counselling can reduce sedentary and increase active behaviors in breast cancer 

survivors [30]. Phone based MI integrated into a twelve-week diet control and exercise 

program in breast cancer survivors resulted in 70% of participants to adhere to the program 

[32]. 

Self-monitoring, one of the key concepts in Self-regulation Theory, is an individual 

evaluating their personal performance with reference to their perceptions, beliefs, and 

emotions [33]. PA promotion through self-monitoring can be made more pragmatic by 

making use of technological devices [34]. Step trackers can accurately detect PA behavior as 

daily steps and it can be used for PA motivation [35] in cancer patients and survivors [36, 

37]. $�SUHYLRXV� VWXG\� IRXQG� WKDW� VWHS� WUDFNHUV� KHOSHG� LQ�3$� VHOI�PRQLWRULQJ� DQG� UHVXOWHG� LQ�

ORQJ�WHUP�3$�DGKHUHQFH�LQ�SRVW�PHQRSDXVDO�ZRPHQ�>��@��



7KLV�V\VWHPDWLF�UHYLHZ�DQG�PHWD��DQDO\VLV�H[DPLQHG�ZKHWKHU�VWHS�FRXQW�WUDFNHU�DQG�0,�DUH�

HIIHFWLYH� PRWLYDWLRQDO� VWUDWHJLHV� WR� SURPRWH� DGKHUHQFH� WR� VHOI�GLUHFWHG� H[HUFLVH� LQ�

EUHDVW� FDQFHU� VXUYLYRUV�� 7KH� VWXG\� GRHV� QRW� LQFOXGH� 5&7V� DSSO\LQJ� DFFHOHURPHWHUV� �E\�

DWWDFKPHQW� DW� SDUWLFLSDQW
V� WKLJK�� IRU�ZHHNO\�PRGHUDWH�YLJRURXV�SK\VLFDO� DFWLYLW\� �093$��

DVVHVVPHQW�ZKLFK�LV�QRW�IRU�3$�VHOI�PRWLYDWLRQ��:H�ZLOO�H[SORUH�WKH�HIIHFWLYHQHVV�RI�WKHVH�

PRWLYDWLRQDO� VWUDWHJLHV� LQ� H[HUFLVH� LQWHUYHQWLRQV� E\� FRPSDULQJ� WKH� DGKHUHQFH� UDWHV� RI�

SDUWLFLSDQWV�LQ�SDUWLFLSDWLQJ�LQ�VHOI�GLUHFWHG�3$��

�� 2EMHFWLYH

7KH�REMHFWLYH�RI�WKLV�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV�ZDV�WR�FRPSDUH�3$�DGKHUHQFH�WR�

VHOI�GLUHFWHG�3$�LQ�SURJUDPV�DSSO\LQJ�VWHS�WUDFNHU�DQG�0,�LQ�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV��

7KH� VWXG\� DLPHG� WR� LGHQWLI\�ZKHWKHU� HLWKHU� RI� WKHVH� EHKDYLRUDO� FKDQJH� WHFKQLTXHV� LV�PRUH�

HIIHFWLYH�LQ�SURPRWLQJ�DGKHUHQFH�WR�VHOI�GLUHFWHG�3$�LQ�EUHDVW�FDQFHU�VXUYLYRUV��

�� 0HWKRGV

�����3URWRFRO�DQG�5HJLVWUDWLRQ�

7KH� SURWRFRO� ZDV� ZULWWHQ� XVLQJ� WKH� JXLGHOLQHV� RI� WKH� 3UHIHUUHG� 5HSRUWLQJ� ,WHPV� IRU�

6\VWHPDWLF� 5HYLHZV� DQG� 0HWD�$QDO\VLV� 3URWRFROV� �35,60$�3�� ����� >��@�� 7KH�

SURWRFRO� RI� WKLV� V\VWHPDWLF� UHYLHZ� ZDV� UHJLVWHUHG� ZLWK� WKH� ,QWHUQDWLRQDO� 3URVSHFWLYH�

5HJLVWHU�RI�6\VWHPDWLF�UHYLHZV��35263(52���&5'��������������

�����(OLJLELOLW\�FULWHULD�

3DUWLFLSDQWV�

6WXGLHV� ZHUH� FRQVLGHUHG� HOLJLEOH� IRU� WKH� UHYLHZ� LI�� ��� WKH\� LQFOXGHG� IHPDOH� EUHDVW� FDQFHU�

VXUYLYRUV� DJHG� ��� DQG� ROGHU� GLDJQRVHG� ZLWK� VWDJH� �� WR� ,,,� WXPRUV�� ��� SDUWLFLSDQWV� KDG�

FRPSOHWHG�SULPDU\�WUHDWPHQWV��VXUJHU\��FKHPRWKHUDS\�DQG�UDGLRWKHUDS\��DW�OHDVW�WKUHH�PRQWKV�

SULRU�WR�UHFUXLWPHQW�DQG�KDG�QR�HYLGHQFH�RI�FDQFHU�UHFXUUHQFH�>��@��DQG����SDUWLFLSDQWV�ZHUH�RQ�

FRQWLQXLQJ� KRUPRQDO� WKHUDS\� �H�J�� 7DPR[LIHQ�� DV� ZHOO� DV� LPPXQH� WDUJHWHG� WKHUDS\� �H�J��

+HUFHSWLQ���

6WXGLHV�ZHUH� H[FOXGHG� LI� SDUWLFLSDQWV�ZHUH� FXUUHQWO\� UHFHLYLQJ� SULPDU\� WUHDWPHQWV� RI� EUHDVW�

FDQFHU�DQG�WKRVH�ZKR�ZHUH�GLDJQRVHG�ZLWK�PHWDVWDWLF�EUHDVW�FDQFHU��:H�DOVR�H[FOXGHG�VWXGLHV�

WKDW� LQYROYHG�PDOH�EUHDVW�FDQFHU�VXUYLYRUV��XQOHVV� WKH� UHVXOWV�RI� IHPDOHV�FRXOG�EH�VHSDUDWHO\�

H[WUDFWHG��

���



�����,QWHUYHQWLRQ�

7KH� UHYLHZ� LQFOXGHG� 5&7V� WKDW� HYDOXDWHG� VHOI�GLUHFWHG� 3$� RU� H[HUFLVH� DV� GHILQHG� E\� WKH�

:RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2�� FRPSDUHG� WR� XVXDO� FDUH� >��@�� ([HUFLVH� LV� GHHPHG� D�

VXEFDWHJRU\� RI� 3$� ZKLFK� LV� ZHOO�RUJDQL]HG� DQG� DLPV� GHOLEHUDWHO\� WR� LPSURYH� SK\VLFDO�

ILWQHVV� >��@��5&7V�ZLWK�3$�RU� H[HUFLVH� LPSOHPHQWDWLRQ�ZHUH� FRQVLGHUHG� VHOI�GLUHFWHG� DQG�

LQFOXGHG�LI�PRUH�WKDQ�KDOI�RI�WKH�SURJUDP�GXUDWLRQ�ZDV�LQGHSHQGHQWO\�LPSOHPHQWHG�ZLWKRXW�

VWULFW�FRQWURO�RU�FORVH�VXSHUYLVLRQ�LQ�D�FRQWUROOHG�XQLW�>��@��:H�LQFOXGHG�SDUWLDOO\�VXSHUYLVHG�

RU�QRQ�VXSHUYLVHG�SURJUDPV��KRPH�EDVHG�SURJUDPV��H[HUFLVH�FODVV�VHVVLRQV�WKDW�SDUWLFLSDQWV�

FKRRVH�RU�JURXS�VXSSRUW�ZDONLQJ�>��@��7KH�LQWHUYHQWLRQV�ZHUH�QRW�OLPLWHG�E\�H[HUFLVH�RU�3$�

W\SH��GXUDWLRQ�RU�LQWHQVLW\��

�� 2XWFRPH

7KH�SULPDU\�RXWFRPH�RI� WKLV� V\VWHPDWLF� UHYLHZ�ZDV�3$�RU� H[HUFLVH�DGKHUHQFH��7KH�

VWXG\�LQFOXGHG�VWXGLHV�ZKLFK�DVVHVVHG�WKH�DGKHUHQFH�E\�XVLQJ�WKH�IROORZLQJ�FULWHULD��

x 3HUFHQWDJH� RI� SDUWLFLSDQWV� ZKR� FRPSOHWHG� D� VSHFLILHG� QXPEHU� RI� VHVVLRQV� �IXOO

DGKHUHQFH��

x 3HUFHQWDJH� RI� SDUWLFLSDQWV� ZKR� DWWHQGHG� DW� OHDVW� D� GHILQHG� WKUHVKROG� RI� H[HUFLVH

VHVVLRQV��SDUWLDO�DGKHUHQFH��

x 3HUFHQWDJH�RI�SDUWLFLSDQWV�ZKR�DFKLHYHG�D�JLYHQ�H[HUFLVH�YROXPH� UHFRPPHQGDWLRQ

VXFK�DV�ZHHNO\�GXUDWLRQ�DQG�LQWHQVLW\�

x 7KH�DYHUDJH�RI�UHSHDWHG�PHDVXUHV�VXFK�DV�H[HUFLVH�GXUDWLRQ��LQWHQVLW\�DQG�VWHS�FRXQW�

3$�DGKHUHQFH�FDQ�EH�DIIHFWHG�E\�WKH�GXUDWLRQ�RI�3$�SURJUDP�>��@��7KHUHIRUH��3$�RU�

H[HUFLVH�DGKHUHQFH�ZDV�UHSRUWHG�DW�WKH�HQG�RI�WKH�IROORZ�XS�SHULRG�RI�WKH�SURJUDP��

�� 5HSRUW�FKDUDFWHULVWLFV

7KH� UHYLHZ� LQFOXGHG� SHHU�UHYLHZHG� DUWLFOHV� ZLWK� DYDLODEOH� IXOO�WH[WV�� 7KHUH� ZHUH� QR�

OLPLWDWLRQV�WR�WKH�ODQJXDJH�RI�WKH�SXEOLFDWLRQ��+RZHYHU��DOO�HOLJLEOH�VWXGLHV�ZHUH�UHSRUWHG�LQ�

(QJOLVK��/LWHUDWXUH� UHYLHZV��FRQIHUHQFH�DEVWUDFWV�� WKHVHV�DQG�ERRN�FKDSWHUV�ZHUH�H[FOXGHG�

IURP�WKH�UHYLHZ��

���



�� ,QIRUPDWLRQ�VRXUFHV

7KH� OLWHUDWXUH� VHDUFK� PDGH� XVH� RI� UHOHYDQW� PHGLFDO� VXEMHFW� KHDGLQJV� �0H6+�� DQG� WHUPV�
UHODWHG�WR�EUHDVW�FDQFHU��SK\VLFDO�DFWLYLW\��VHOI�GLUHFWHG��EHKDYLRUDO�FKDQJH�DQG�DGKHUHQFH�WR�
GHYHORSHG� VHDUFKLQJ� VWUDWHJLHV� LQ� HOHFWURQLF�GDWDEDVHV� �$SSHQGL[�����7KH� OLWHUDWXUH� VHDUFK�
LQFOXGHV� VWXGLHV� SXEOLVKHG� XS� WR� -XQH� ����� DYDLODEOH� RQ� WKH� IROORZLQJ� GDWDEDVHV�� WKH�
&RFKUDQH�%UHDVW�&DQFHU�*URXS¶V�6SHFLDOLVHG�5HJLVWHU��WKH�UHYLHZ�LGHQWLILHG�UHOHYDQW�VWXGLHV
DQG�WULDOV�ZKLFK�ZHUH�RXWOLQHG�DW�
KWWS���ZZZ�PUZ�LQWHUVFLHQFH�ZLOH\�FRP�FRFKUDQH�FODERXW�DUWLFOHV�%5($67&$�IUDPH�KWPO��
&RFKUDQH�&HQWUDO�5HJLVWHU�RI�&RQWUROOHG�7ULDOV��&(175$/���$SSHQGL[�����3XEPHG�
�$SSHQGL[�����&XPXODWLYH�,QGH[�WR�1XUVLQJ�DQG�$OOLHG�+HDOWK�/LWHUDWXUH��&,1$+/��ZLWK�
IXOO�WH[W��(%6&2KRVW���$SSHQGL[�����3V\F,1)2��(%6&2KRVW���$SSHQGL[����DQG�
6SRUWGLVFXVV�ZLWK�IXOO�WH[W��(%6&2KRVW���$SSHQGL[�����
6HDUFKHV�ZHUH�SHUIRUPHG�DW�WZR�WLPHSRLQWV��ILUVWO\��6HSWHPEHU�������DQG�ZLWK�DQ�XSGDWH�LQ�
-XQH� ����� IRU� VWXGLHV� SXEOLVKHG� IURP� 6HSWHPEHU� ����� WR� -XQH� ������ 7KH� OLWHUDWXUH� ZDV�
OLPLWHG�WR�KXPDQ�UHVHDUFK��

�� 6HDUFK�6WUDWHJ\

7KH� VHDUFK� VWUDWHJ\� ZDV� GHVLJQHG� LQ� FROODERUDWLRQ� ZLWK� DQ� H[SHULHQFHG� FROOHJH�

OLEUDULDQ�� &ROOHJH�RI�+HDOWK�DQG�%LRPHGLFLQH��9LFWRULD�8QLYHUVLW\��$�WULDO�VHDUFK�ZLWK�NH\�

ZRUGV� DQG� UHODWHG� WHUPV� ZDV� FRQGXFWHG� RQ� 3XEPHG� �DGYDQFH� VHDUFK�� LQ� 0D\� ����� IRU�

IHDVLELOLW\�RI�WKH�QXPEHU�RI�SRWHQWLDO�DUWLFOHV��7KH�WULDO�VHDUFK�RQ�3XEPHG�LV�LQ�$SSHQGL[����

�� 6WXG\�VHOHFWLRQ

6HDUFK� UHVXOWV� IURP� WKH� ILYH� GDWDEDVHV� ZHUH� H[SRUWHG� WR� &RYLGHQFH� ZLWK� IROORZLQJ�

UHYLHZV�ZRUNLQJ�LQ�WKH�VRIWZDUH�>��@��7KH�UHYLHZHUV�XWLOL]HG�&RYLGHQFH�VFUHHQLQJ�WRROV�IRU�

DVVHVVPHQW�RI�DUWLFOHV�EDVHG�RQ�NH\ZRUGV�IRU�LQFOXVLRQ�DQG�H[FOXVLRQ�FULWHULD��

$�VXPPDU\�RI� VWXG\� LQFOXVLRQ�DQG�H[FOXVLRQ�DW� HDFK�SKDVH� LV�GHVFULEHG� LQ�)LJXUH����7ZR�

UHYLHZHUV� �63� DQG� -)�� LQGHSHQGHQWO\� VFUHHQHG� WKH� WLWOHV� DQG� DEVWUDFWV� \LHOGHG� E\�

HOHFWURQLF� NH\�WHUP� VHDUFKLQJ��)XOO�WH[WV� RI� WKH� LQFOXGHG� VWXGLHV� ZHUH� WKHQ� XSORDGHG� DQG�

UHYLHZHG� LQ� IXOO� E\� WKH� VDPH� UHYLHZHUV� LQGHSHQGHQWO\�� 'XULQJ� VFUHHQLQJ� DQ\� FRQIOLFWV�

EHWZHHQ�UHYLHZHUV�ZHUH�UHYLHZHG�ILQDOO\�E\�D�GHFLGLQJ�WKLUG�UHYLHZHU��9$���

���



�� 'DWD�H[WUDFWLRQ

'DWD�IURP�LQFOXGHG�VWXGLHV�ZDV�H[WUDFWHG�PDQXDOO\�DQG�HQWHUHG�LQWR�D�FROOHFWLRQ�WRRO�EXLOW�LQ�

0LFURVRIW�([FHO�GHYHORSHG�VSHFLILFDOO\�IRU�WKH�FXUUHQW�UHYLHZ��$IWHU�GDWD�ZDV�H[WUDFWHG�E\�WKH�

ILUVW�UHYLHZHU��63���WKH�GDWD�ZDV�LQGHSHQGHQWO\�YHULILHG�E\�D�VHFRQG�DQG�WKLUG�UHYLHZHU��-)�

DQG�-7���:KHUH�UHTXLUHG��VWXG\�DXWKRUV�ZHUH�FRQWDFWHG�E\�HPDLO�IRU�DGGLWLRQDO�FODULILFDWLRQ�

UHJDUGLQJ�3$�DGKHUHQFH�PHDVXUHPHQW��

7KH� UHYLHZ� H[WUDFWHG� WKH� IROORZLQJ� GDWD�� 3XEOLFDWLRQ� UHODWHG� LQIRUPDWLRQ� �$XWKRUV�� \HDU��

7LWOHV��� 7\SH� RI� VWXG\� RU� UHVHDUFK� GHVLJQ�� QXPEHU� DQG� DJH� RI� SDUWLFLSDQWV�� LQWHUYHQWLRQ�

FKDUDFWHULVWLFV��W\SHV�DQG�SHULRG�RI�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\���3$�RU�H[HUFLVH�PRWLYDWLRQ�

WHFKQLTXHV� �SHGRPHWHU��0,� DQG� RWKHU� EHKDYLRUDO� FKDQJH� WKHRU\�UHODWHG� LQWHUYHQWLRQV�� DQG�

PHDVXUHPHQWV�RI�3$�RU�H[HUFLVH�DGKHUHQFH��

��� 5LVN�RI�ELDV

7ZR�UHYLHZHUV��63�DQG�-)�� LQGHSHQGHQWO\�XVHG�&RFKUDQH¶V�DVVHVVPHQW� WRRO�IRU� WKH�ULVN�RI�

ELDV�LQ�WKH�UHFUXLWHG�VWXGLHV�>��@��5HOHYDQW�GRPDLQV�IRU�ULVN�DVVHVVPHQW�ZHUH��6HOHFWLRQ�ELDV�

�UDQGRP� VHTXHQFH� JHQHUDWLRQ� DQG� DOORFDWH� FRQFHDOPHQW��� SHUIRUPDQFH� ELDV� �EOLQGLQJ� RI�

SDUWLFLSDQWV�DQG�UHVHDUFKHUV���GHWHFWLRQ�ELDV��EOLQGLQJ�RI�RXWFRPH�DVVHVVPHQW���DWWULWLRQ�ELDV�

�FRPSOHWHQHVV� RI� RXWFRPH� GDWD� LQFOXGLQJ� H[FOXVLRQ� IURP� DQDO\VLV��� DQG� UHSRUWLQJ� ELDV�

�VHOHFWLYH� UHSRUWLQJ��� $OO� GHFLVLRQV� ZHUH� UHSRUWHG� DV� ORZ�� KLJK�� DQG� XQFOHDU� ULVN�� $Q\�

GLVDJUHHPHQWV�ZHUH�UHVROYHG�E\�GLVFXVVLRQ�ZLWK�WKH�UHYLHZHU�WHDP�DQG�WKHQ�E\�FRQVHQVXV��

7KH�UHVXOW�RI�WKH�ULVN�RI�ELDV�DVVHVVPHQW�LV�UHSRUWHG�DQG�GLVFXVVHG�LQ�WKH�UHYLHZ�ILQGLQJV��

��� 6\QWKHVLV�RI�UHVXOWV

7KH�UHYLHZ�UHSRUWHG�WKH�RXWFRPHV�RI�LQFOXGHG�VWXGLHV�FRQVLVWLQJ�RI�UHSHDWHG�PHDVXUHV�RI�3$�

GXUDWLRQ��PLQXWHV�SHU�ZHHN�RI�093$��DQG�VWHS�FRXQW��GDLO\�RU�ZHHNO\�VWHSV��LQ�VWDQGDUGL]HG�

PHDQ�GLIIHUHQFH��$GGLWLRQDOO\��WKH�QXPEHU�RI�SDUWLFLSDQWV�ZKR�PHHW�3$�UHFRPPHQGDWLRQ�ZDV�

UHSRUWHG�E\�RGGV�UDWLR��25���$�PHWD�DQDO\VLV�ZDV�SHUIRUPHG�RQ�SRROHG�GDWD�WR�HVWLPDWH�WKH�

VWDQGDUGL]HG�PHDQ�GLIIHUHQFH�DQG�����FRQILGHQFH�LQWHUYDOV�RI�3$�GXUDWLRQ��ZHHNO\�PLQXWHV�

093$�� DQG� VWHS� FRXQW�� 7KH� SRROHG� GLIIHUHQFH� LQ� QXPEHU� RI� SDUWLFLSDQWV� PHHWLQJ� 3$�

UHFRPPHQGDWLRQV�EHWZHHQ�FRQWURO�DQG�LQWHUYHQWLRQ�JURXSV�ZDV�DOVR�SHUIRUPHG��7KLV�DQDO\VLV�

PHWKRG�ZDV�VXLWDEOH�IRU�WKH�FRPSDULVRQ�RI�GDWD�IURP�WKH�UHOHYDQW�VFDOHV�>��@��7KH�SULPDU\�

RXWFRPH�ZDV�H[HUFLVH�RU�3$�DGKHUHQFH�LQ�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV�ZKLFK�ZDV�UHSRUWHG�

E\� GLFKRWRPRXV� GDWD� �H�J��� WKH� QXPEHU� RI� SDUWLFLSDQWV� ZKR� PHW� DQG� GLG� QRW� PHHW� WKH�

���



H[HUFLVH�3$�WDUJHWV��DQG�FRQWLQXRXV�GDWD��H�J���PHDQ�RI�GXUDWLRQ�DWWHQGLQJ�H[HUFLVH�DQG�PHDQ�

RI�GDLO\�VWHSV���7KH�RXWFRPHV�RI�HDFK�VWXG\�ZHUH�GLVSOD\HG�LQ�IRUHVW�SORWV�WR�LGHQWLI\�WKH�HIIHFW�

RI�PRWLYDWLRQDO�VWUDWHJLHV�RQ�3$�DGKHUHQFH��7KH�VFRUH�RI�VWDQGDUGL]HG�PHDQ�GLIIHUHQFH�ZDV�

FRQVLGHUHG�DV�D�VPDOO��PRGHUDWH�DQG�ODUJH�HIIHFW�ZLWK�VFRUHV�RI��������EHWZHHQ������DQG������

DQG� !������ UHVSHFWLYHO\� >��@�� 6XEJURXS� HIIHFW� DQDO\VHV�ZHUH� FRQGXFWHG� IRU� HDFK� RXWFRPH�

UHJDUGLQJ�WR�WKH�FKDUDFWHULVWLFV�RI�3$�PRWLYDWLRQDO�VWUDWHJLHV�RI�HDFK�VWXG\��H�J���SHGRPHWHU�

FRPELQLQJ�ZLWK�FRXQVHOOLQJ�RU�SHGRPHWHU�FRPELQLQJ�ZLWK�PRWLYDWLRQDO�LQWHUYLHZLQJ���

7KH�,�VTXDUH��,���VWDWLVWLF�IRU�KHWHURJHQHLW\�ZDV�DOVR�FDOFXODWHG��ZLWK�D�WKUHVKROG�RI�!�����ZDV�

LGHQWLILHG�DV�VLJQLILFDQW��$�UDQGRP�HIIHFWV�PRGHO�ZDV�XVHG�WR�DFFRXQW�IRU�KHWHURJHQHLW\�DQG�

H[WHQGHG�YDULDWLRQ�LQ�WKH�SRROHG�GDWD�>��@��RWKHUZLVH�IL[HG�HIIHFW�PRGHOV�ZHUH�XVHG�>��@��$OO�

VWDWLVWLFDO�DQDO\VHV�ZHUH�FRQGXFWHG�E\�XVLQJ�5HYLHZ�0DQDJHU��YHUVLRQ������

��� 5HVXOWV

������6WXG\�VHOHFWLRQ�

7KH�GDWDEDVH�VHDUFK�UHWXUQHG�������DUWLFOHV�ZKLFK�XQGHUZHQW�DEVWUDFW�VFUHHQLQJ��ZLWK�������

H[FOXGHG� IRU� LUUHOHYDQFH� WR� WRSLF��7KH� UHPDLQLQJ����VWXGLHV�XQGHUZHQW� IXOO�WH[W� VFUHHQLQJ��

UHVXOWLQJ�LQ�D�ILQDO����VWXGLHV�LQFOXGHG�IRU�GDWD�H[WUDFWLRQ��

7KH�VHDUFK�DQG�VHOHFWLRQ�RI�DUWLFOHV�DUH�UHSUHVHQWHG�LQ�)LJXUH����

���



)LJXUH����)ORZ�RI�LQIRUPDWLRQ�WKURXJK�WKH�GLIIHUHQW�SKDVHV�RI�D�V\VWHPDWLF�UHYLHZ�

������6WXG\�FKDUDFWHULVWLFV�

7KH�VL[WHHQ�LQFOXGHG�5&7V�KDG�D�PHGLDQ�GXUDWLRQ�RI�IROORZ�XS�RI�WZHOYH�ZHHNV��UDQJH��WHQ�

ZHHNV� WR�QLQH�PRQWKV���7KHUH�ZDV�D� WRWDO�RI�������SDUWLFLSDQWV� ����� LQWHUYHQWLRQ�DQG�����

FRQWURO��DQG�WKH�PHDQ�DJH�DFURVV�VWXGLHV�UDQJHG�IURP���������������\HDUV��6HOI�GLUHFWHG�3$�

W\SHV�FRQVLVWHG�RI�KRPH�EDVHG�3$��ZDONLQJ�SURJUDPV�DQG�VXSHUYLVHG�WDSHULQJ�WR�KRPH�EDVHG�

3$��7KH�LQWHUYHQWLRQV�VWXGLHG�FRXOG�EH�JURXSHG�EDVHG�RQ�3$�PRWLYDWLRQDO�VWUDWHJ\�E\�ILYH�

FODVVLILFDWLRQV�DV� IROORZLQJ����SHGRPHWHU�FRPELQLQJ�FRXQVHOOLQJ�����SHGRPHWHU�FRPELQLQJ�

���



0,�����SHGRPHWHU�FRPELQLQJ�SULQW�PDWHULDO�����SHGRPHWHU�FRPELQLQJ�VRFLDO�PHGLD�DQG����0,��

7KH� ILUVW� WKUHH� JURXSV� ZHUH� LQFOXGHG� LQ� WKH� PHWD�DQDO\VLV�� *URXSV� �� DQG� �� FRXOG� QRW� EH�

LQFOXGHG�LQ�WKH�PHWD�DQDO\VLV�DV�WKHUH�ZDV�RQO\�RQH�WULDO�RI�WKH�LQWHUYHQWLRQ��

7KHUH�ZHUH�WKLUWHHQ�WULDOV�SURYLGLQJ�XVXDO�FDUH�RI�EUHDVW�FDQFHU��VWDQGDUG�3$�UHFRPPHQGDWLRQ�

RU�PDLQWDLQLQJ�XVXDO�DFWLYLW\�LQ�ZDLWLQJ�OLVW�DV�FRQWURO�LQWHUYHQWLRQV��ZKLOH�WKUHH�WULDOV�SURYLGHG�

VWDQGDUG�FDUH�ZLWK�SHGRPHWHU�>������@�RU�DFFHOHURPHWHU�IRU�GDLO\�XVH�>��@��

3$�DGKHUHQFH�ZDV�UHSRUWHG�DV�ZHHNO\� LQWHQVLW\�RI�3$��0(7���ZHHNO\�PLQXWHV�RI�093$��

GDLO\�VWHSV��RQH�VWXG\�UHSRUWHG�ZHHNO\�VWHSV�>��@�� WKH�QXPEHUV�RI�SDUWLFLSDQW�ZKR�PHW�3$�

JRDOV� DQG� SHUFHQW� RI� SDUWLFLSDQW� ZKR� PHW� 3$� UHFRPPHQGDWLRQV� ��� 3$� DGKHUHQFH��� 7KH�

DGKHUHQFH�PHDVXUHV�RI�DOO�LQFOXGHG�VWXGLHV�DUH�LOOXVWUDWHG�LQ�7DEOH����

7DEOH����&KDUDFWHULVWLFV�RI�LQFOXGHG�VWXGLHV�

No. Author, Year Study site 
(Country) 

PA program Follow-
up 

Participant 
Number and Age 

Motivation 
strategies 

Control 
condition 

PA adherence 
measurement 

     Pedometer + Counselling 

1 Basen-
Engquist et al, 
2006 

USA 6 months PA 
at moderate 
intensity 
such as 
walking at 
home 

6 
months 

Intervention group 
N= 35 
Age= 55.7+ 11.1 
Control group 
N= 25 
Age= 54.4+ 11.7 

Pedometer + 21 
sessions lifestyle 
counselling 
based on 
Transtheoritical 
Model 

Receiving 
Standard care 

˖S-MVPA
(min/week)

2 Pinto et al., 
2005 

USA 12 weeks 
home-based 
moderate 
intensity PA 

12 
weeks 

Intervention group 
N= 43 
Age= 53.42 + 9.08 
Control group 
N= 43 
Age= 52.86 + 10.38 

Pedometer +PA 
counselling 
based on 
Transtheoretical 
Model (weekly 
phone call) 

Receiving 
weekly phone 
call about 
Breast cancer 
care 

˖S-MVPA
(min/week)
˖ Daily

steps
˖% PA
adherence

3 Pinto et al., 
2015 

USA 12 weeks 
MVPA such 
as brisk 
walking at 
home 

12 
weeks 

Intervention group 
N= 39 
Age= 55.64 + 8.59 
Control group 
N= 37 
Age= 55.59 + 10.59 

Pedometer +PA 
counselling 
based on 
Transtheoretical 
Model (weekly 
phone call) 

Receiving 
Standard care 

˖S-MVPA
˖O- MVPA
(min/week)
˖% PA
adherence

4 Roger et al., 
2015 

USA 3 months 
supervised  
tapered to 
12 weeks 
home-based 
PA 

24 
weeks 

Intervention group 
N= 110 
Age= 54.9+ 9.3 
Control group 
N= 112 
Age= 53.9 + 7.7  

Accelerometer + 
Counselling 
based on Social 
Cognitive Theory 
(3 Face-to-face 
sessions)  

Accelerometer 
+Standard PA

˖S-MVPA
˖O-MVPA
(min/week)
˖% PA
adherence

      Pedometer + Motivational Interviewing 

5 Hartman et al., 
2018 

USA 12 weeks 
walking with 
pedometer 

12 
weeks 

Intervention group 
N= 43 
Age= 58.2+ 11.37 
Control group 
N= 44 
Age= 56.2 + 9.30 

Pedometer + MI 
(1 time 
in-person session 
and 2 phone 
calls) 

Wait listed 
control 

˖O-MVPA
(min/week, 
min/day) 
˖% PA
adherence

����



No. Author, year Study site 
(Country)

PA program Follow-
up 

Participant 
Number and age 

Motivation 
strategies 

Control 
condition 

PA 
adherence 
measurement 

6 Lynch et al., 
2019 

Australia 12 weeks 
wearable 
technology-
based PA 

12 
weeks 

Intervention group 
N= 40 
Age= 61.3+ 5.9 
Control group 
N= 40 
Age= 61.9 + 7.0 

Pedometer + MI 
(1 face-to-face 
session and 5 
phone calls) 

Wait listed 
control 

˖O-MVPA
(min/week)
˖Daily
steps

      Pedometer + Print materials 

7 Short et al., 
2015 

Australia 4 months 
home-based 
PA support 

4 
months 

Intervention (SCT) 
N= 109 
Age= 56 (34-74)  
Intervention (TPB) 
N= 110 
Age= 55 (36-82) 
Control group 
N= 111 
Age= 55 (33-75)  

Pedometer + 
Print materials (2 
groups) based on 
x Social

Cognitive
Theory

x Theory of
Planned
Behaviour

Pedometer + 
Standard PA 
guideline 

˖S-MVPA
(min/week)
˖Daily
steps
˖% PA
Adherence

8 Singh et al., 
2020 

Australia 12 weeks 
follow-up 
pedometer 
and 
guideline-
based PA 
after 12 
weeks 
supervised 
exercise 

12 
weeks 

Intervention group 
N= 26 
Age= 49.5 + 8.6 
Control group 
N= 26 
Age= 52.8 + 9.5 

Pedometer + 
Booklet based on 
Theory of 
Planned 
Behaviour 

Standard PA 
guideline 

˖S-MVPA
˖O-MVPA
(min/week)
˖Daily
steps
˖% PA
adherence

9 Vallance et al., 
2007 

Canada 12 weeks 
step tracker 
and 
guideline-
based PA 

12 
weeks 

Intervention 
(pedometer + booklet)
N= 93 
Age= 58 (38-86) 
Intervention 
(pedometer + PA advice)
N= 94 
Age= 58 (34-75) 
Control group 
N= 96 
Age= 57 (37-90) 

Pedometer + 
Booklet based on 
Theory of 
Planned 
Behaviour 

PA 
recommendati
on 

˖S-MVPA
(min/week)
˖Daily
steps

10 Hirschey et al., 
2018 

USA 12 weeks 
home-based 
PA 

12 
weeks 

Intervention group 
N= 29 
Age= 59 + 10.0 
Control group 
N= 29 
Age= 57 + 12.0 

Pedometer + 
Booklet based on 
Social Cognitive 
Theory (self-
efficacy and 
expected 
outcome) 

Pedometer 
+Booklet
based on diet

˖Weekly
steps

 Pedometer + Counselling 
11 Baruth et al, 

2015 
USA 12 weeks 

home-based 
walking 
program 

12 
weeks 

Intervention group 
N= 20 
Age= 57.4 + 6.1 
Control group 
N= 12 
Age= 54.9 + 6.5 

Pedometer + 
Counselling 
based on Social 
Cognitive Theory 
(goal setting, 
social support 
and reward) 
(1 in-person 
session and 5 
phone calls)  

Maintain usual 
activity 

˖MET
(hr/week)

12 Pinto et al., 
2013 

USA 12 months 
PA at least 
at moderate 
intensity 
(received in 
person 
advice) 

12 
months 

Intervention group 
N= 106 
Age= 56.1 + 9.9 
Control group 
N= 86 
Age= 55.9 + 9.9 

Pedometer + PA 
counselling 
based on 
Transtheoretical 
Model and Social 
Cognitive Theory 
(8 phone calls) 

8 phone call 
about Breast 
cancer 
symptoms 

˖S-MVPA
(min/week)

13 Pinto et al., 
2008 

USA Follow-up 6 
and 9 
months after 
12 weeks 
home-based 
PA 

6 and 9 
months 

Intervention group 
N= 43 
Age= 53.42 + 9.08 
Control group 
N= 43 
Age= 52.86 + 10.38 

Pedometer + PA 
counselling 
based on 
Transtheoretical 
Model (weekly 
Phone call for 

Receiving 
phone call 
about Breast 
cancer 
symptoms 

˖S-MVPA
(min/week)

����



     $EEUHYLDWLRQV��86$��8QLWHG�6WDWHV�RI�$PHULFD��8.��8QLWHG�.LQJGRP��1�� WKH�QXPEHUV�RI�SDUWLFLSDQW��$JH�� UHSRUWHG� LQ�\HDUV� �PHDQ���VWDQGDUG�
GHYLDWLRQ�RU�PHDQ� DQG� UDQJH���3$��3K\VLFDO� DFWLYLW\�� 6�093$��6XEMHFWLYH� �VHOI�UHSRUW��PRGHUDWH� YLJRURXV�SK\VLFDO� DFWLYLW\��2�093$��2EMHFWLYH�
PRGHUDWH�YLJRURXV�SK\VLFDO�DFWLYLW\��PLQ�ZHHN��0LQXWHV�SHU�ZHHN��0(7��0HWDEROLF�HTXLYDOHQW�RI�WDVN��0,��0RWLYDWLRQDO�,QWHUYLHZLQJ

No. Author, Year Study site 
(Country)

PA program Follow-
up 

Participant 
Number and Age 

Motivation 
strategies 

Control 
condition 

PA 
adherence 
measurement 

first 3 months and 
then monthly 
phone calls for 3 
months and then 
last 3 months 
they were ask for 
maintain PA by 
themselves) 

       Pedometer + Social support 
14 Vallance et al., 

2008 
Canada 6 months 

follow-up 
after 3 
months step 
tracker and 
print 
material 
guideline-
based PA 

6 
months 

Intervention 
(pedometer + booklet)
N= 93 
Age= 58 (38-86) 
Intervention 
(pedometer + PA advice)
N= 94 
Age= 58 (34-75) 
Control group 
N= 96 
Age= 57 (37-90) 

Pedometer + 
Booklet based on 
Theory of 
Planned 
Behaviour 

PA 
recommendati
on 

˖S-MVPA
(min/week)

15 Pope et al., 
2018 

USA 10 weeks 
home-based 
PA 

10 
weeks 

Intervention group 
N= 16 
Age= 50.6 + 7.4 
Control group 
N= 14 
Age= 54.9 + 11.0 

Pedometer + 
Social media: 
Facebook 
Based on Social 
Cognitive Theory 

Separated, 
content 
identical 
Facebook 

˖O-MVPA
(min/day)
˖Daily
steps

       Motivational Interviewing 
16 Lahart  et al., 

2016 
UK 6 months 

moderate 
intensity of 
home-based 
PA program 

6 
months 

Intervention group 
N= 40 
Age= 52.4+ 10.3 
Control group 
N= 40 
Age= 54.7 + 8.3 

MI (1 face-to-face 
session + 3 
phone calls) 

Standard PA 
guideline 

˖MET
(min/week)

����



������5LVN�RI�ELDV�ZLWKLQ�WKH�VWXGLHV�

$OO�LQFOXGHG�VWXGLHV�LQGLFDWHG�UDQGRPL]DWLRQ�RI�SDUWLFLSDQWV�LQWR�VWXG\�JURXSV�EXW�RQO\�����

GHFODUHG� DOORFDWLRQ� FRQFHDOPHQW� >���� ���� �����@�� 7KHUH� ZHUH� QR� WULDOV� ZKLFK� EOLQGHG�

SDUWLFLSDQWV��DVVHVVRUV��DQG�RXWFRPHV�DVVHVVPHQW��2QH�WULDO�UHDVRQHG�WKDW�WKH\�GLG�QRW�EOLQG�

SDUWLFLSDQWV�DQG�VWDII�GXH�WR�WKH�QDWXUH�RI�LQWHUYHQWLRQ�>��@��7HQ�RI�VL[WHHQ�WULDOV�>������������

�������������@�UHSRUWHG�ORZ�ULVN�RI�DWWULWLRQ�ELDV��SUHVHQWLQJ�WKH�PHWKRGV�WR�GHDO�ZLWK�PLVVLQJ�

GDWD���2QH� RI� VL[WHHQ� WULDOV� >��@� KDG� KLJK� ULVN� RI� UHSRUWLQJ� ELDV� DV� WKH\� GLG� QRW� UHSRUW� DOO�

RXWFRPHV� VWDWHG� LQ� WKH� SURWRFRO�� WKH� IUHTXHQF\�� GXUDWLRQ� RI� ZDONLQJ� DQG� 0(7� ZHUH� QRW�

UHSRUWHG�DW�WKH�IROORZ�XS��0RVW�RI�VWXGLHV�UHSRUWHG�WKH�SRWHQWLDO�RI�RWKHU�VRXUFHV�RI�ELDV�ZKLFK�

PD\�DIIHFW�WKH�UHVXOWV�DV�WKH\�KDG�WKH�OLPLWDWLRQ�LQ�JHQHUDOLVDWLRQ�RI�SDUWLFLSDQWV��VPDOO�VDPSOH�

VL]H��DQG�W\SH���HUURU�FRQWURO��0RVW�RI�SDUWLFLSDQWV�ZHUH�ZLOOLQJ�WR�SDUWLFLSDWH�LQ�DQ�H[HUFLVH�

SURJUDP�WKDW�PD\�UHVXOW�LQ�WKH�SRVLWLYH�HIIHFWV�RI�LQWHUYHQWLRQ���

7KH� UHYLHZ� FRXOG� QRW� DVVHVV� QRQ�UHSRUWLQJ� ELDV� DFURVV� LQFOXGHG� WULDOV� E\� HYDOXDWLQJ� WKH�

V\PPHWU\�RI�IXQQHO�SORW�DQG�(JJHU¶V�WHVW�EHFDXVH�WKHUH�ZHUH�QRW�PRUH����WUDLOV�LQFOXGHG�LQ�

PHWD�DQDO\VLV� IRU� HDFK� 3$� DGKHUHQFH� RXWFRPH� >��@�� +RZHYHU�� WKH� UHYLHZ� LPSOHPHQWHG�

FRPSUHKHQVLYH�VHDUFKLQJ�IURP���GDWDEDVHV�DQG�LQFOXGHG�VWXGLHV�ZLWK�SHHU�UHYLHZ�SXEOLFDWLRQ��

5LVN�RI�ELDV�LV�VXPPDUL]HG�LQ�)LJXUH���DQG�)LJXUH����

����
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�ĂƐĞŶͲ�ŶŐƋƵŝƐƚ�Ğƚ�Ăů͕�ϮϬϬϲ� я� ͍ ͍� ͍� ͍� я� я� ͍�

WŝŶƚŽ�Ğƚ�Ăů͕͘�ϮϬϬϱ� я� ͍ ͍� ͍� ͍� ͍� я� y�

WŝŶƚŽ�Ğƚ�Ăů͕͘�ϮϬϭϱ� я� я� y� ͍� ͍� ͍� я� y�
ZŽŐĞƌ�Ğƚ�Ăů͕͘�ϮϬϭϰ� я� я� ͍� ͍� ͍� я� я� я�
,ĂƌƚŵĂŶ�Ğƚ�Ăů͕͘ϮϬϭϴ� я� ͍ ͍� ͍� ͍� я� я� y�

>ǇŶĐŚ�Ğƚ�Ăů͕͘�ϮϬϭϵ� я� я� y� y� ͍� ǆ� я� y�

^ŚŽƌƚ�Ğƚ�Ăů͕͘�ϮϬϭϱ� я� я� ͍� ͍� ͍� я� я� я�

^ŝŶŐŚ�Ğƚ�Ăů͕͘�ϮϬϮϬ� я� ͍ ͍� ͍� ͍� я� я� y�
sĂůůĂŶĐĞ�Ğƚ�Ăů͕͘ϮϬϬϳ� я� я� y� ͍� ͍� я� я� y�
,ŝƌƐĐŚĞǇ�Ğƚ�Ăů͕͘�ϮϬϭϴ� я� ͍ ͍� ͍� ͍� ǆ� я� y�
�ĂƌƵƚŚ�Ğƚ�Ăů�ϮϬϭϱ� я� ͍ ͍� ͍� ͍� я� ǆ y�
WŝŶƚŽ�Ğƚ�Ăů͕͘�ϮϬϭϯ� я� я� ǆ� я� ͍ я� я� y�

WŝŶƚŽ�Ğƚ�Ăů͕͘�ϮϬϬϴ� я� ͍ ͍� ͍� ͍� ͍� я� ǆ
sĂůůĂŶĐĞ�Ğƚ�Ăů͕͘�ϮϬϬϴ� я� я� ǆ� ͍� ͍� я� я� ǆ�

WŽƉĞ�Ğƚ�Ăů͕͘�ϮϬϭϴ� я� ͍ ͍� ͍� ͍� ͍� я� ǆ

>ĂŚĂƌƚ��Ğƚ�Ăů͕͘�ϮϬϭϲ� я� я� ͍� ͍� ͍� я� я� ǆ�

я�с�ůŽǁ�ƌŝƐŬ
y�с�ŚŝŐŚ�ƌŝƐŬ�
�͍�с�ƵŶĐůĞĂƌ�

)LJXUH����5LVN�RI�ELDV�VXPPDU\�

���



��ZĂŶĚŽŵ�ƐĞƋƵĞŶĐĞ�ŐĞŶĞƌĂƚŝŽŶ�

����ůůŽĐĂƚŝŽŶ�ĐŽŶĐĞĂůŵĞŶƚ�

����ůŝŶĚŝŶŐ�ŽĨ�ƉĂƌƚŝĐŝƉĂŶƚƐ�

����ůŝŶĚŝŶŐ�ŽĨ�ƉĞƌƐŽŶŶĞů�ĂŶĚ�ŽƵƚĐŽŵĞ�ĂƐƐĞƐƐŽƌƐ�

����ůŝŶĚŝŶŐ�ŽĨ�ŽƵƚĐŽŵĞ�ĂƐƐĞƐƐŵĞŶƚ�

���/ŶĐŽŵƉůĞƚĞ�ŽƵƚĐŽŵĞ�ĚĂƚĂ�

���^ĞůĞĐƚŝǀĞ�ƌĞƉŽƌƚŝŶŐ�

���KƚŚĞƌ�ƐŽƵƌĐĞ�ŽĨ�ďŝĂƐ�

��Ϯϱ�й�� ��ϱϬй�� ��ϳϱй�� ��ϭϬϬй�

�>Žǁ�ƌŝƐŬ�

hŶĐůĞĂƌ�

,ŝŐŚ�ƌŝƐŬ�

)LJXUH����5LVN�RI�ELDV�JUDSK�

������6\QWKHVLV�RI�UHVXOWV�

7HQ�VWXGLHV�ZLWK�HOHYHQ�LQWHUYHQWLRQ�DUPV��RQH�VWXG\�KDG�WZR�SDUDOOHO�LQWHUYHQWLRQ�DUPV�>��@��

ZHUH�LQFOXGHG�LQ�WKH�PHWD�DQDO\VLV�>���������������������������������@��2YHUDOO��LQWHUYHQWLRQ�

JURXS� LQYROYHG� LQ� PHWD�DQDO\VLV� FDQ� EH� FDWHJRULVHG� LQWR� WKUHH� JURXSV� FRQVLVWLQJ� RI� ���

SHGRPHWHU���FRXQVHOOLQJ�����SHGRPHWHU���0,��DQG����SHGRPHWHU���SULQW�PDWHULDO��

��������093$�GXUDWLRQ�

1LQH�WULDOV�>�����������������������������@�ZHUH�LQFOXGHG�LQ�PHWD�DQDO\VLV�RI�093$�GXUDWLRQ�

�PLQXWHV�SHU�ZHHN���7KHUH�ZDV�VLJQLILFDQW�KHWHURJHQHLW\�EHWZHHQ�VWXGLHV��,�� ������:KHQ�D�

UDQGRP� HIIHFWV� DQDO\VLV� ZDV� DSSOLHG�� WKH� LQWHUYHQWLRQ� JURXS� DFKLHYHG� D� PRGHUDWH�

LPSURYHPHQW�LQ�093$�GXUDWLRQ�FRPSDUHG�ZLWK�WKH�XVXDO�FDUH�JURXS��60' ����������&,�

������������5HVXOWV�ZHUH�FRQVLVWHQW�LQ�WKH�WKUHH�VXEJURXS�DQDO\VHV��)LJXUH�����

����



�������� 6WHS� FRXQW�

)LYH� VWXGLHV� ZHUH� LQFOXGHG� LQ� PHWD�DQDO\VLV� RI� VWHS� FRXQW�� IRXU� VWXGLHV� >���� ���� ����

��@ UHSRUWHG� LQ� GDLO\� VWHSV� EXW� RQH� VWXG\� >��@� UHSRUWHG� LQ� ZHHNO\� VWHSV�� 7KHUH� ZDV� QR

KHWHURJHQHLW\� EHWZHHQ� VWXGLHV� �,��  ����� 2YHUDOO�� D� VPDOO� HIIHFW� RI� WKH� LQWHUYHQWLRQ� ZDV

GHWHFWHG�FRPSDUHG�WR�WKH�FRQWURO�JURXSV��60' �����������&,�������������)LJXUH�����7KHUH

ZHUH� WZR� VXEJURXSV� PHWD�DQDO\VLV� RI� VWHS� FRXQW�� ��� WKH� LQWHUYHQWLRQ� JURXS� DSSO\LQJ

SHGRPHWHU�DQG�SULQW�PDWHULDO�>��������������@�VKRZHG�D�VPDOO�HIIHFW�LQ�LPSURYHPHQW�RI�VWHS

FRXQW�� 60'� ������ ���� &,� ������ ������ S� �  ������ ,� ���� ��� WKH� LQWHUYHQWLRQ� JURXS

DSSO\LQJ� SHGRPHWHU� DQG� PRWLYDWLRQDO� LQWHUYLHZLQJ��>��@�VKRZQ�VPDOO�HIIHFW��60'������

����&,��������������S� ������)LJXUH����

��������7KH�QXPEHU�RI�SDUWLFLSDQWV�ZKR�PHHW�SK\VLFDO�DFWLYLW\�UHFRPPHQGDWLRQ�

2YHUDOO�� VL[�VWXGLHV� >����������������������@�ZHUH� LQFOXGHG� LQ� WKH�PHWD�DQDO\VLV�PHDVXULQJ�

SDUWLFLSDQWV� PHHWLQJ� 3$� UHFRPPHQGDWLRQV�� 7KHUH� ZDV� VLJQLILFDQW� KHWHURJHQHLW\�

EHWZHHQ� VWXGLHV� �,�� ������:KHQ�D� UDQGRP�HIIHFWV�DQDO\VLV�ZDV�DSSOLHG�� WKH�LQWHUYHQWLRQ�

JURXS� KDG� D� VLJQLILFDQWO\� KLJKHU� RGGV� RI� PHHWLQJ� SK\VLFDO� DFWLYLW\� UHFRPPHQGDWLRQV�

FRPSDUHG�ZLWK� WKH�XVXDO�FDUH�JURXS��25 ���������&,��������������7KLV�ZDV�FRQVLVWHQW�LQ�DOO�

VXEJURXS�HYDOXDWLRQV��)LJXUH�����

���



)LJXUH����0HWD�DQDO\VLV�RI�093$�GXUDWLRQ

�$EEUHYLDWLRQV��,9��LQYHUVH�YDULDQFH��6WG��VWDQGDUGL]HG��7RWDO���QXPEHU�RI�SDUWLFLSDQWV�LQ�WKH�VWXG\�JURXS�

)LJXUH����0HWD�DQDO\VLV�RI�GDLO\�VWHSV�

�$EEUHYLDWLRQV��,9��LQYHUVH�YDULDQFH��6WG��VWDQGDUGL]HG��7RWDO���QXPEHU�RI�SDUWLFLSDQWV�LQ�WKH�VWXG\�JURXS�

���



)LJXUH����0HWD�DQDO\VLV�RI�PHHWLQJ�3$�UHFRPPHQGDWLRQ��2GGV�5DWLR��

�$EEUHYLDWLRQV��,9��LQYHUVH�YDULDQFH��6WG��VWDQGDUGL]HG��7RWDO���QXPEHU�RI�SDUWLFLSDQWV�LQ�WKH�VWXG\�JURXS�

��� 'LVFXVVLRQ

6XPPDU\�RI�HYLGHQFH�

7KLV�UHYLHZ�DQG�PHWD�DQDO\VLV�SURYLGHV�QHZ�HYLGHQFH�RI�LPSURYHG�DGKHUHQFH�WR�VHOI�GLUHFWHG�

3$�LQ�EUHDVW�FDQFHU�VXUYLYRUV�WKURXJK�DSSOLFDWLRQ�RI�WZR�PRWLYDWLRQDO�VWUDWHJLHV��SHGRPHWHU�

�VWUHS�WUDFNHU��DQG�0,��2YHUDOO��SHGRPHWHU�FRPELQHG�ZLWK�DQRWKHU�PRWLYDWLRQDO�VWUDWHJ\�EDVHG�

RQ� EHKDYLRUDO� FKDQJH� WKHRU\� SURYLGHV� VPDOO� WR�PRGHUDWH� HIIHFW� RQ� VWHS� FRXQW� DQG�093$�

GXUDWLRQ�ZKHQ� FRPSDUHG� WR� FRQWURO� UHFHLYLQJ� VWDQGDUG�3$� UHFRPPHQGDWLRQ�RU� XVXDO� FDUH��

$GGLWLRQDOO\��PRWLYDWLRQDO�VWUDWHJLHV�LQFUHDVHG�WKH�QXPEHU�RI�SDUWLFLSDQWV�ZKR�PHHW�3$�JRDO��

7KRXJK�WKHUH�ZDV�VLJQLILFDQW�KHWHURJHQHLW\�DPRQJ�WULDOV��WKH�LPSURYHPHQWV�RI�3$�DGKHUHQFH�

ZHUH�PRVWO\�FRQVLVWHQW�DFURVV�WKH�VXEJURXSV�RI�PRWLYDWLRQDO�VWUDWHJ\��

$PRQJ�VL[WHHQ�LQFOXGHG�WULDOV��WKHUH�ZHUH�D�QXPEHU�RI�FRPPRQDOLWLHV�LQ�WKH�DSSOLFDWLRQ�RI�

SHGRPHWHU��VWHS�WUDFNHU��DQG�RU�0,�IRU�3$�PRWLYDWLRQ��)LIWHHQ�RI�WKH�VWXGLHV�XVHG�VWHS�WUDFNHU�

���



�IRXUWHHQ�WULDOV�XVHG�SHGRPHWHU�>�������������������@�DQG�RQH�WULDO�>��@�XVHG�DFFHOHURPHWHU�

IRU�ZHHNO\�VHOI�PRQLWRULQJ�RYHU�WKH�WULDO�GXUDWLRQ��1R�WULDO�XWLOL]HG�VWHS�WUDFNHU�DORQH��ZLWK�DOO�

ILIWHHQ�WULDOV�FRPELQLQJ�WKHP�ZLWK�DQRWKHU�EHKDYLRUDO�FKDQJH�WKHRU\�LQIRUPHG�VWUDWHJ\�VXFK�

DV�FRXQVHOOLQJ��SULQW�PDWHULDO��VRFLDO�PHGLD��DQG�0,��

7KUHH�WULDOV�XVHG�0,�IRU�3$�PRWLYDWLRQ��WZR�FRPELQLQJ�0,�ZLWK�SHGRPHWHU�>������@��DQG�WULDO�

DSSO\LQJ�0,� DORQH� >��@��$GGLWLRQDOO\�� WKHUH�ZHUH� D� YDULHW\� RI� EHKDYLRUDO� FKDQJH� WKHRULHV�

DSSOLHG� WR� LQWHUYHQWLRQV� LQFOXGLQJ�6RFLDO�&RJQLWLYH�7KHRU\��6&7���7UDQVWKHRUHWLFDO�0RGHO�

�770��DQG�7KHRU\�RI�3ODQQHG�%HKDYLRU��73%���+RZHYHU��DPRQJ�WKH�WHQ�VWXGLHV�LQFOXGHG�LQ�

PHWD�DQDO\VLV��WKH�UHYLHZ�FRXOG�QRW�DQDO\]H�WKHVH�VXEJURXSV�GXH�WR�WKH�VPDOO�QXPEHU�RI�WULDOV�

XVLQJ�D�SDUWLFXODU�WKHRUHWLFDO�IUDPHZRUN��

7KHUH�ZDV�DOVR�KHWHURJHQHLW\�RI�3$�GXUDWLRQ�DPRQJ�WKH�LQFOXGHG�VWXGLHV��$�WZHOYH�ZHHN�VHOI�

GLUHFWHG�3$�UHJLPHQ�ZDV� WKH�PRVW�ZLGHO\�XVHG�SURJUDP��ZLWK�GXUDWLRQV� UDQJLQJ� IURP� WHQ�

ZHHNV�WR�QLQH�PRQWKV��6XEJURXS�DQDO\VHV�RQ�SURJUDPV�RI�GLIIHUHQW�GXUDWLRQV�FRXOG�QRW�EH�

FRQGXFWHG�GXH�WR�ORZ�QXPEHUV��

7KHUH�ZDV� DOVR�KHWHURJHQHLW\� LQ� WKH�PHWKRGV�XVHG� WR� DVVHVV�093$�EHWZHHQ� WKH� LQFOXGHG�

VWXGLHV��7KH�UHYLHZ�LQFOXGHG�VL[�VWXGLHV�>����������������������@�DVVHVVLQJ�093$�E\�VHOI�

UHSRUWHG� TXHVWLRQQDLUH� DQG� WKUHH� VWXGLHV� XVLQJ� REMHFWLYH� PHDVXUHPHQWV� REWDLQHG� E\�

DFFHOHURPHWHU�>����������@��2I�WKH�VWXGLHV�XVLQJ�VHOI�UHSRUWHG�3$�TXHVWLRQQDLUHV��WKUHH�>����

������@�DSSOLHG�WKH�6HYHQ�'D\�3K\VLFDO�$FWLYLW\�5HFDOO�4XHVWLRQQDLUH����'D\�3$5���WZR�>����

��@ XVHG� WKH�*RGLQ�/HLVXUH�7LPH�([HUFLVH�4XHVWLRQQDLUH�� DQG�RQH� VWXG\�XVHG�7KH�$FWLYH

$XVWUDOLD�6XUYH\�>��@�

$PRQJ�WKH�VL[WHHQ�LQFOXGHG�WULDOV�RI�VHOI�GLUHFWHG�3$�DQG�PRWLYDWLRQDO�VWUDWHJ\�WKHUH�ZHUH�

WZR�SULQFLSDO�PHDVXUHPHQWV�RI�3$�DGKHUHQFH��ZKLFK�KDYH�EHHQ�LGHQWLILHG�LQ�SUHYLRXV�ZRUN�

>�@��7KH�ILUVW�ZDV�SHUFHQWDJH�RI�SDUWLFLSDQWV�ZKR�PHW�3$�UHFRPPHQGDWLRQV�DQG�WKH�RWKHU�ZDV�

WKH�DYHUDJH�RI�UHSHDWHG�PHDVXUH�VXFK�DV�3$�LQWHQVLW\��GXUDWLRQ�DQG�VWHS�FRXQW��6L[�WULDOV�>����

���� ���� ���� ���� ��@� UHSRUWHG� WKH� QXPEHU� DQG� SHUFHQWDJH� RI� SDUWLFLSDQWV� ZKR� PHW� 3$�

UHFRPPHQGDWLRQV��$OO�VL[�RI�WKHVH�XVHG�D�EHQFKPDUN�RI�DW�OHDVW�ZHHNO\�����PLQXWHV�RI�093$�

DV�D�PLQLPXP�UHFRPPHQGDWLRQ��LQ�OLQH�ZLWK�FRPPRQ�JXLGHOLQHV�IRU�EUHDVW�FDQFHU�VXUYLYRUV��

7KH�UHPDLQLQJ�WHQ�WULDOV�GLG�QRW�UHSRUW�D�SHUFHQWDJH�RI�3$�DGKHUHQFH��LQVWHDG�UHSRUWLQJ�WKH�

DYHUDJH�RI�UHSHDWHG�PHDVXUH�VXFK�DV�LQWHQVLW\��0(7���GXUDWLRQ��ZHHNO\�PLQXWHV�RI�093$��

DQG�VWHS�FRXQW�GHVFULEHG�DERYH��7KH�FRUUHVSRQGLQJ�DXWKRUV�RI�WKHVH�WULDOV�ZHUH�FRQWDFWHG�E\�

HPDLO� IRU� SHUFHQWDJH� RI� 3$� DGKHUHQFH� GDWD�� LI� DYDLODEOH�� KRZHYHU� QR� DGGLWLRQDO� GDWD�ZDV�

���



DFTXLUHG� WKURXJK� WKLV� GHVSLWH� VHYHUDO� UHVSRQVHV� IURP� WKH� DXWKRUV�� 3$� DGKHUHQFH� ZDV�

GHWHUPLQHG� WR� EH� DQ� LQGLYLGXDO¶V� EHKDYLRU� LQ� UHVSRQGLQJ� WR� 3$� JRDOV� LQ� DFFRUGDQFH� ZLWK�

SUHYLRXV�GHILQLWLRQV�>�@��

7KH�ILQGLQJV�RI� WKLV� UHYLHZ�KLJKOLJKW� WKH�SRWHQWLDO� UROH�RI� LQFRUSRUDWLQJ�VHOI�GLUHFWHG�3$�LQ�

WKH� WUHDWPHQW� RI� EUHDVW� FDQFHU� VXUYLYRUV� E\� XVLQJ� DQ� DIIRUGDEOH� VWHS� WUDFNHU� IRU� 3$� VHOI�

PRQLWRULQJ� DW� WKHLU� KRPH� RU� LQ� WKH� FRPPXQLW\�� $GGLWLRQDOO\�� FRPELQLQJ� WKH� XVH� RI� D�

SHGRPHWHU�ZLWK�DQRWKHU�3$�PRWLYDWLRQDO�VWUDWHJ\�EDVHG�RQ�EHKDYLRUDO�FKDQJH�WKHRULHV�VXFK�

DV�FRXQVHOOLQJ��0,��RU�SULQW�PDWHULDOV��KDQGRXW�RU�EURFKXUH��ZLOO�OLNHO\�HQKDQFH�3$�DGKHUHQFH�

LQ�WKLV�SRSXODWLRQ���

*LYHQ�WKH�QRWLFHDEOH�KHWHURJHQHLW\�RI�3$�DGKHUHQFH�RXWFRPH�DVVHVVPHQW�LQ�VHOI�GLUHFWHG�3$�

LQ� EUHDVW� FDQFHU� VXUYLYRUV�� WKH� UHYLHZ� ZRXOG� VXJJHVW� WKDW� WKH� DSSURSULDWHQHVV� RI� 3$�

DGKHUHQFH�RXWFRPH� PHDVXUHPHQWV� LQ� VHOI�GLUHFWHG� 3$� QHHGV� WR� EH� VWDQGDUGL]HG� LQ� WULDOV�

WR� SURYLGH� DFFXUDWH� UHSRUWLQJ� VWDQGDUGV� DQG� DOORZ� IRU� HIIHFWLYH� FRPSDULVRQ� EHWZHHQ�

WULDOV�� 7KLV� ZLOO� DOORZ� IRU� LGHQWLILFDWLRQ� RI� RSWLPDO� LQWHUYHQWLRQV� WR� LPSURYH� 3$�

DGKHUHQFH� LQ� WKLV� SDWLHQW�FRKRUW��DQG�VR�LPSURYH�KHDOWK�RXWFRPHV��

��� /LPLWDWLRQ

7KH�UHFRPPHQGDWLRQ�RI�WKLV�PHWD�DQDO\VLV�DUH�OLPLWHG�E\�WKH�VLJQLILFDQW�KHWHURJHQHLW\�RI�WKH�

WULDOV� LQFOXGHG� LQ� WKLV� UHYLHZ��)LUVWO\�� WKHUH�ZHUH� D�YDULHW\�RI�3$�PRWLYDWLRQ� VWUDWHJLHV� DQG�

EHKDYLRUDO� FKDQJH� WKHRULHV� WKDW� LQIRUPHG� WKHP��PDNLQJ� LW� GLIILFXOW� WR� UHFRPPHQG� D� VLQJOH�

LQWHUYHQWLRQ�RYHU�DQRWKHU��7KHUH�ZDV�DOVR� VLJQLILFDQW�YDULDELOLW\� LQ� WKH�GXUDWLRQ�RI� WKH� VHOI�

GLUHFWHG� 3$� UHJLPHQV��7KLV� LV� LPSRUWDQW�� DV� SDUWLFLSDQW� DGKHUHQFH� LV� VWURQJO\� LPSDFWHG� E\�

SURJUDP�GXUDWLRQ�>��@��7KH�LQFOXGHG�WULDOV�LQ�WKLV�UHYLHZ�DOO�VKRZ�WKH�SRWHQWLDO�ULVN�RI�ELDV��

7KH�QDWXUH�RI�WKH�LQWHUYHQWLRQ�OHG�WR�XQDYRLGDEOH�LVVXHV�ZLWK�EOLQGLQJ�SDUWLFLSDQWV��H[SRVLQJ�

WKH�WULDOV�WR�ULVNV�RI�ELDV��

��� &RQFOXVLRQV

7KLV�UHYLHZ�IRXQG�WKDW�VWHS�WUDFNHU�FRPELQLQJ�ZLWK�FRXQVHOOLQJ��SULQW�PDWHULDO�RU�0,�EDVHG�

RQ� EHKDYLRUDO� FKDQJH� WKHRU\� SURYLGHG� D� FRQVLVWHQW� SRVLWLYH� HIIHFW� RQ� DGKHUHQFH� WR� VHOI�

GLUHFWHG� 3$� DPRQJ� EUHDVW� FDQFHU� VXUYLYRUV�� 7KLV� HPSKDVL]HV� WKH� LPSRUWDQFH� RI� DSSO\LQJ�

PRWLYDWLRQDO� LPSURYHPHQW� VWUDWHJLHV� LQ� WKLV� FRKRUW� WR� LPSURYH� WKHLU� KHDOWK� RXWFRPHV� RYHU�

WLPH�� :KLOH� WKHUH� ZDV� KHWHURJHQHLW\� LQ� WKH� DSSOLFDWLRQ� RI� VWHS� WUDFNHU� DQG�RU� 0,� DPRQJ�

LQFOXGHG�WULDOV��WKH�LPSURYHPHQWV�ZHUH�FRQVLVWHQW�DFURVV�VWXGLHV��VR�ZKLOH�FRQILGHQFH�FDQ�EH
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� UHFHLYHG� LQ� WKH� UHVXOWV�� QR� VLQJOH� LQWHUYHQWLRQ� FRXOG� EH� LGHQWLILHG� DV� KDYLQJ� DQ� RSWLPDO�

RXWFRPH�� 7KH� UHYLHZ� KLJKOLJKWV� RSSRUWXQLWLHV� IRU� KHDOWK� FDUH� SURIHVVLRQDOV� WR� LPSURYH�

SDWLHQW� RXWFRPHV� WKURXJK� WKH� DSSOLFDWLRQ� RI� PRWLYDWLRQDO� VWUDWHJLHV� WR� LQFUHDVH� 3$�

DGKHUHQFH��)XWXUH�VWXGLHV�VKRXOG�DVVHVV�DQG�UHSRUW�3$�DGKHUHQFH�RXWFRPHV�FRQVLVWHQWO\��WR�
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%UHDVW�0DOLJQDQW�7XPRU�
%UHDVW�0DOLJQDQW�7XPRUV�
&DQFHU�RI�%UHDVW�
&DQFHU�RI�WKH�%UHDVW�

�� 3K\VLFDO�DFWLYLW\
3K\VLFDO�DFWLYLW\�ZKLFK�LV�XVXDOO\�UHJXODU�DQG�GRQH�ZLWK�WKH�LQWHQWLRQ�RI�LPSURYLQJ�RU�
PDLQWDLQLQJ�3+<6,&$/�),71(66�RU�+($/7+��&RQWUDVW�ZLWK�3+<6,&$/�(;(57,21�
ZKLFK�LV�FRQFHUQHG�ODUJHO\�ZLWK�WKH�SK\VLRORJLF�DQG�PHWDEROLF�UHVSRQVH�WR�HQHUJ\�
H[SHQGLWXUH��
(QWU\�7HUPV��

([HUFLVHV�
3K\VLFDO�$FWLYLW\�
$FWLYLWLHV��3K\VLFDO�
$FWLYLW\��3K\VLFDO�
3K\VLFDO�$FWLYLWLHV�
([HUFLVH��3K\VLFDO�

����



([HUFLVHV��3K\VLFDO�
3K\VLFDO�([HUFLVH�
3K\VLFDO�([HUFLVHV�
$FXWH�([HUFLVH�
$FXWH�([HUFLVHV�
([HUFLVH��$FXWH�
([HUFLVHV��$FXWH�
([HUFLVH��,VRPHWULF�
([HUFLVHV��,VRPHWULF�
,VRPHWULF�([HUFLVHV�
,VRPHWULF�([HUFLVH�
([HUFLVH��$HURELF�
$HURELF�([HUFLVH�
$HURELF�([HUFLVHV�
([HUFLVHV��$HURELF�
([HUFLVH�7UDLQLQJ�
([HUFLVH�7UDLQLQJV�
7UDLQLQJ��([HUFLVH�
7UDLQLQJV��([HUFLVH�

�� 0RWLYDWLRQDO�,QWHUYLHZLQJ
,W�LV�D�FOLHQW�FHQWHUHG��GLUHFWLYH�PHWKRG�IRU�HOLFLWLQJ�LQWULQVLF�PRWLYDWLRQ�WR�FKDQJH�XVLQJ�
RSHQ�HQGHG�TXHVWLRQV��UHIOHFWLYH�OLVWHQLQJ��DQG�GHFLVLRQDO�EDODQFLQJ��7KLV�QRQMXGJPHQWDO��
QRQ�FRQIURQWDWLRQDO�LQWHUYLHZLQJ�VW\OH�LV�GHVLJQHG�WR�PLQLPL]H�D�SDWLHQW
V�UHVLVWDQFH�WR�
FKDQJH�E\�FUHDWLQJ�DQ�LQWHUDFWLRQ�WKDW�VXSSRUWV�RSHQ�GLVFXVVLRQ�RI�ULVN\�RU�SUREOHP�
EHKDYLRU��
(QWU\�7HUPV��

,QWHUYLHZLQJ��0RWLYDWLRQDO�
�� )LWQHVV�WUDFNHU

'HYLFHV�XVHG�IRU�PHDVXULQJ�SK\VLFDO�DFWLYLW\�DV�DQ�LQGLFDWLRQ�RI�+($/7+�67$786��
(QWU\�7HUPV��

)LWQHVV�7UDFNHU�
7UDFNHU��)LWQHVV�
7UDFNHUV��)LWQHVV�
3K\VLFDO�)LWQHVV�7UDFNHUV�
)LWQHVV�7UDFNHU��3K\VLFDO�
)LWQHVV�7UDFNHUV��3K\VLFDO�
3K\VLFDO�)LWQHVV�7UDFNHU�
7UDFNHU��3K\VLFDO�)LWQHVV�
7UDFNHUV��3K\VLFDO�)LWQHVV�
$FWLYLW\�7UDFNHUV�
$FWLYLW\�7UDFNHU�
7UDFNHU��$FWLYLW\�
7UDFNHUV��$FWLYLW\�
3HUVRQDO�)LWQHVV�7UDFNHUV�
)LWQHVV�7UDFNHU��3HUVRQDO�
)LWQHVV�7UDFNHUV��3HUVRQDO�
3HUVRQDO�)LWQHVV�7UDFNHU�
7UDFNHU��3HUVRQDO�)LWQHVV�
7UDFNHUV��3HUVRQDO�)LWQHVV�

����



�� :HDUDEOH�(OHFWURQLF�'HYLFHV
(OHFWURQLF�LPSOHPHQWV�ZRUQ�RQ�WKH�ERG\�DV�DQ�LPSODQW�RU�DV�DQ�DFFHVVRU\��([DPSOHV�LQFOXGH�
ZHDUDEOH�GLDJQRVWLF�GHYLFHV��ZHDUDEOH�$&7,9,7<�75$&.(56��ZHDUDEOH�,1)86,21�
38036��ZHDUDEOH�FRPSXWLQJ�GHYLFHV��6(1625<�$,'6��DQG�HOHFWURQLF�SHVW�UHSHOOHQWV��
(QWU\�7HUPV��

'HYLFH��:HDUDEOH�(OHFWURQLF�
'HYLFHV��:HDUDEOH�(OHFWURQLF�
(OHFWURQLF�'HYLFH��:HDUDEOH�
(OHFWURQLF�'HYLFHV��:HDUDEOH�
:HDUDEOH�(OHFWURQLF�'HYLFH�
:HDUDEOH�7HFKQRORJ\�
7HFKQRORJLHV��:HDUDEOH�
7HFKQRORJ\��:HDUDEOH�
:HDUDEOH�7HFKQRORJLHV�
:HDUDEOH�'HYLFHV�
'HYLFH��:HDUDEOH�
'HYLFHV��:HDUDEOH�
:HDUDEOH�'HYLFH�
(OHFWURQLF�6NLQ�
6NLQ��(OHFWURQLF�

�� $GKHUHQFH
3DWLHQW�&RPSOLDQFH�
9ROXQWDU\�FRRSHUDWLRQ�RI�WKH�SDWLHQW�LQ�IROORZLQJ�D�SUHVFULEHG�UHJLPHQ��
(QWU\�7HUPV��

&RPSOLDQFH��3DWLHQW�
3DWLHQW�$GKHUHQFH�
$GKHUHQFH��3DWLHQW�
3DWLHQW�&RRSHUDWLRQ�
&RRSHUDWLRQ��3DWLHQW�
7UHDWPHQW�&RPSOLDQFH�
&RPSOLDQFH��7UHDWPHQW�
7UHDWPHQW�&RPSOLDQFHV�
7KHUDSHXWLF�&RPSOLDQFH�
&RPSOLDQFH��7KHUDSHXWLF�
&RPSOLDQFHV��7KHUDSHXWLF�
7KHUDSHXWLF�&RPSOLDQFHV�

����



$SSHQGL[����'UDIW�&(175$/�VHDUFK�

��� �0H6+�GHVFULSWRU��>%UHDVW�1HRSODVPV@�H[SORGH�DOO�WUHHV�
��� �EUHDVW�QHDU�FDQFHU�
��� ��EUHDVW�QHDU�FDQFHU��25��EUHDVW�QHDU�QHRSODVP��25��EUHDVW�QHDU�FDUFLQRPD��
���������0H6+�GHVFULSWRU��>([HUFLVH@�H[SORGH�DOO�WUHHV�
���������SK\VLFDO�QH[W�DFWLYLW\�
��� ���SK\VLFDO�DFWLYLW\���
������� ��SK\VLFDO�QH[W�DFWLYLW\��
��������SK\VLFDO�QH[W�DFWLYLW\��25�H[HUFLVH�25�VSRUW�
������ ���VHOI�GLUHFWHG���25���KRPH�EDVHG���25���FRPPXQLW\�EDVHG���25���QRQ�VXSHUYLVHG���
����������25���SDUWLDO�VXSHUYLVHG���25���ORZ�VXSHUYLVHG���
��������EHKDYLRUDO�FKDQJH���25��PRWLYDWLRQ��25���VHOI�PRQLWRULQJ���25������ILWQHVV�QH[W�
����������WUDFNHU��25��SHGRPHWHU��25��DFFHOHURPHWHU��25���VWHS�FRXQW�WUDFNHU���25���VWHS�
����������QH[W�WUDFNHU��
����������25���ZHDUDEOH�GHYLFH�����25���GLJLWDO�GHYLFH���25���ZHDUDEOH�WHFKQRORJ\���
��������PRWLYDWLRQDO�LQWHUYLHZLQJ���
�������0H6+�GHVFULSWRU��>0RWLYDWLRQDO�,QWHUYLHZLQJ@�H[SORGH�DOO�WUHHV�
�������0H6+�GHVFULSWRU��>7UHDWPHQW�$GKHUHQFH�DQG�&RPSOLDQFH@�H[SORGH�DOO�WUHHV�
��������DGKHUHQFH�
��������DGKHUHQFH��25��FRPSOLDQFH��25��HQJDJHPHQW��25��SDUWLFLSDWLRQ��
�����������25����25�����25�����
�����������$1'�����$1'�����

���



$SSHQGL[����'UDIW�3XEPHG�VHDUFK�

��� 6HDUFK������EUHDVW�FDQFHU��25�EUHDVW�QHRSODVP��25�EUHDVW�FDUFLQRPD���$1'�
���������SK\VLFDO�DFWLYLW\��25�SK\VLFDO�DFWLYLWLHV��25�H[HUFLVH��25�H[HUFLVHV��25�
VSRUW��25�VSRUWV���25�������VHOI�GLUHFWHG�SURJUDP��25�KRPH�EDVHG�SURJUDP��25�
FRPPXQLW\�EDVHG�SURJUDP��25�QRQ�VXSHUYLVHG�SURJUDP��25�SDUWLDO�VXSHUYLVHG�
SURJUDP��25�ORZ�VXSHUYLVHG�SURJUDP���25��������������������EHKDYLRXUDO�FKDQJH�
VWUDWHJ\��25�EHKDYLRXUDO�FKDQJH�VWUDWHJLHV��25�SK\VLFDO�DFWLYLW\�PRWLYDWLRQ��
25�H[HUFLVH�PRWLYDWLRQ��25�VHOI�PRQLWRULQJ��25�ILWQHVV�WUDFNHU��25�SHGRPHWHU��
25�DFFHOHURPHWHU��25�VWHS�FRXQW�WUDFNHUV��25�VWHS�FRXQW�WUDFNHU��25�VWHS�
FRXQWHU��25�VWHS�FRXQWHUV��25�ZHDUDEOH�GHYLFH��25�ZHDUDEOH�GHYLFHV��25�
GLJLWDO�GHYLFH��25�GLJLWDO�GHYLFHV��25�ZHDUDEOH�WHFKQRORJ\���25�PRWLYDWLRQDO�
LQWHUYLHZLQJ����$1'�����DGKHUHQFH��25�FRPSOLDQFH��25�HQJDJHPHQW��25�
SDUWLFLSDWLRQ��

��� 6HDUFK���������SK\VLFDO�DFWLYLW\��25�SK\VLFDO�DFWLYLWLHV��25�H[HUFLVH��25�
H[HUFLVHV��25�VSRUW��25�VSRUWV���25�������VHOI�GLUHFWHG�SURJUDP��25�KRPH�EDVHG�
SURJUDP��25�FRPPXQLW\�EDVHG�SURJUDP��25�QRQ�VXSHUYLVHG�SURJUDP��25�
SDUWLDO�VXSHUYLVHG�SURJUDP��25�ORZ�VXSHUYLVHG�SURJUDP���25�
�������������������EHKDYLRXUDO�FKDQJH�VWUDWHJ\��25�EHKDYLRXUDO�FKDQJH�
VWUDWHJLHV��25�SK\VLFDO�DFWLYLW\�PRWLYDWLRQ��25�H[HUFLVH�PRWLYDWLRQ��25�VHOI�
PRQLWRULQJ��25�ILWQHVV�WUDFNHU��25�SHGRPHWHU��25�DFFHOHURPHWHU��25�VWHS�
FRXQW�WUDFNHUV��25�VWHS�FRXQW�WUDFNHU��25�VWHS�FRXQWHU��25�VWHS�FRXQWHUV��25�
ZHDUDEOH�GHYLFH��25�ZHDUDEOH�GHYLFHV��25�GLJLWDO�GHYLFH��25�GLJLWDO�GHYLFHV��
25�ZHDUDEOH�WHFKQRORJ\���25�PRWLYDWLRQDO�LQWHUYLHZLQJ��

��� 6HDUFK�������������������EHKDYLRXUDO�FKDQJH�VWUDWHJ\��25�EHKDYLRXUDO�FKDQJH�
VWUDWHJLHV��25�SK\VLFDO�DFWLYLW\�PRWLYDWLRQ��25�H[HUFLVH�PRWLYDWLRQ��25�VHOI�
PRQLWRULQJ��25�ILWQHVV�WUDFNHU��25�SHGRPHWHU��25�DFFHOHURPHWHU��25�VWHS�
FRXQW�WUDFNHUV��25�VWHS�FRXQW�WUDFNHU��25�VWHS�FRXQWHU��25�VWHS�FRXQWHUV��25�
ZHDUDEOH�GHYLFH��25�ZHDUDEOH�GHYLFHV��25�GLJLWDO�GHYLFH��25�GLJLWDO�GHYLFHV��
25�ZHDUDEOH�WHFKQRORJ\���25�PRWLYDWLRQDO�LQWHUYLHZLQJ�

��� 6HDUFK����DGKHUHQFH��25�FRPSOLDQFH��25�HQJDJHPHQW��25�SDUWLFLSDWLRQ�

��� 6HDUFK�����������������EHKDYLRXUDO�FKDQJH�VWUDWHJ\��25�EHKDYLRXUDO�FKDQJH�
VWUDWHJLHV��25�SK\VLFDO�DFWLYLW\�PRWLYDWLRQ��25�H[HUFLVH�PRWLYDWLRQ��25�VHOI�
PRQLWRULQJ��25�ILWQHVV�WUDFNHU��25�SHGRPHWHU��25�DFFHOHURPHWHU��25�VWHS�
FRXQW�WUDFNHUV��25�VWHS�FRXQW�WUDFNHU��25�VWHS�FRXQWHU��25�VWHS�FRXQWHUV��25�
ZHDUDEOH�GHYLFH��25�ZHDUDEOH�GHYLFHV��25�GLJLWDO�GHYLFH��25�GLJLWDO�GHYLFHV��
25�ZHDUDEOH�WHFKQRORJ\�

��� 6HDUFK������VHOI�GLUHFWHG�SURJUDP��25�KRPH�EDVHG�SURJUDP��25�FRPPXQLW\�
EDVHG�SURJUDP��25�QRQ�VXSHUYLVHG�SURJUDP��25�SDUWLDO�VXSHUYLVHG�SURJUDP��25�
ORZ�VXSHUYLVHG�SURJUDP�

��� 6HDUFK������SK\VLFDO�DFWLYLW\��25�SK\VLFDO�DFWLYLWLHV��25�H[HUFLVH��25�H[HUFLVHV��
25�VSRUW��25�VSRUWV�

��� 6HDUFK�SDUWLFLSDWLRQ�
��� 6HDUFK�HQJDJHPHQW�
��� 6HDUFK�FRPSOLDQFH�
��� 6HDUFK�DGKHUHQFH�

���



��� 6HDUFK�PRWLYDWLRQDO�LQWHUYLHZLQJ�
��� 6HDUFK�ZHDUDEOH�WHFKQRORJ\�
��� 6HDUFK�GLJLWDO�GHYLFHV�
��� 6HDUFK�GLJLWDO�GHYLFH�
��� 6HDUFK�ZHDUDEOH�GHYLFHV�
��� 6HDUFK�ZHDUDEOH�GHYLFH�
��� 6HDUFK�VWHS�FRXQWHUV�
��� 6HDUFK�VWHS�FRXQWHU�
��� 6HDUFK�VWHS�FRXQW�WUDFNHUV�
��� 6HDUFK�VWHS�FRXQW�WUDFNHU�
��� 6HDUFK�DFFHOHURPHWHU�
��� 6HDUFK�SHGRPHWHU�
��� 6HDUFK�ILWQHVV�WUDFNHU�
��� 6HDUFK�VHOI�PRQLWRULQJ�
��� 6HDUFK�H[HUFLVH�PRWLYDWLRQ�
��� 6HDUFK�SK\VLFDO�DFWLYLW\�PRWLYDWLRQ�
��� 6HDUFK�EHKDYLRXUDO�FKDQJH�VWUDWHJLHV�
��� 6HDUFK�EHKDYLRXUDO�FKDQJH�VWUDWHJ\�
��� 6HDUFK�ORZ�VXSHUYLVHG�SURJUDP�
��� 6HDUFK�SDUWLDO�VXSHUYLVHG�SURJUDP�
��� 6HDUFK�QRQ�VXSHUYLVHG�SURJUDP�
��� 6HDUFK�FRPPXQLW\�EDVHG�SURJUDP�
��� 6HDUFK�KRPH�EDVHG�SURJUDP�
��� 6HDUFK�VHOI�GLUHFWHG�SURJUDP�
��� 6HDUFK��VSRUW��25�VSRUWV�
��� 6HDUFK�VSRUWV�
��� 6HDUFK�VSRUW�
��� 6HDUFK��H[HUFLVHV��25�H[HUFLVH�
��� 6HDUFK�H[HUFLVHV�
��� 6HDUFK�H[HUFLVH�
��� 6HDUFK��SK\VLFDO�DFWLYLWLHV��25�SK\VLFDO�DFWLYLW\�
��� 6HDUFK�SK\VLFDO�DFWLYLWLHV�
��� 6HDUFK�SK\VLFDO�DFWLYLW\>0H6+�7HUPV@�
�� 6HDUFK�SK\VLFDO�DFWLYLW\�
�� 6HDUFK�EUHDVW�FDQFHU>0H6+�7HUPV@�
�� 6HDUFK�EUHDVW�QHRSODVP>0H6+�6XEKHDGLQJ@�
�� 6HDUFK���EUHDVW�FDQFHU��25�EUHDVW�QHRSODVP��25�EUHDVW�FDUFLQRPD�
�� 6HDUFK�EUHDVW�FDUFLQRPD�
�� 6HDUFK��EUHDVW�FDQFHU��25�EUHDVW�QHRSODVP�
�� 6HDUFK��EUHDVW�FDQFHU��$1'�EUHDVW�QHRSODVP�
�� 6HDUFK�EUHDVW�QHRSODVP�
�� 6HDUFK�EUHDVW�FDQFHU�

����



$SSHQGL[����&,1$+/�ZLWK�IXOO�WH[W��(%6&2KRVW��

6�� ��0+��%UHDVW�1HRSODVPV����
6�� �EUHDVW�FDQFHU�
6�� �EUHDVW�QHRSODVP�
6�������EUHDVW�FDUFLQRPD�
6�������6��25�6��25�6��
6�� ��00��3K\VLFDO�$FWLYLW\���
6�������SK\VLFDO�DFWLYLW\�
6�� �SK\VLFDO�DFWLYLW\�25�H[HUFLVH�25�VSRUW�
6�������VHOI�GLUHFWHG�25�KRPH�EDVHG�25�FRPPXQLW\�EDVHG�25�QRQ�VXSHUYLVHG�25�SDUWLDO�
VXSHUYLVHG�25�ORZ�VXSHUYLVHG�
6������EHKDYLRUDO�FKDQJH�25�PRWLYDWLRQ�25�VHOI�PRQLWRULQJ�25��ILWQHVV�WUDFNHU�RU�DFWLYLW\�
WUDFNHU�RU�VSRUW�WUDFNHU��25�SHGRPHWHU�25�DFFHOHURPHWHU�25�VWHS�FRXQW�WUDFNHU�25�VWHS�
WUDFNHU�25�ZHDUDEOH�GHYLFHV�25�GLJLWDO�GHYLFHV�
6�������00��0RWLYDWLRQDO�,QWHUYLHZLQJ���
6������PRWLYDWLRQDO�LQWHUYLHZLQJ�
6������DGKHUHQFH�25�FRPSOLDQFH�25�HQJDJHPHQW�25�SDUWLFLSDWLRQ�
6������6��25�6��25�6���25�6���
6������6��$1'�6���$1'�6���

����



$SSHQGL[���3V\F,1)2��(%6&2KRVW��

6�������EUHDVW�FDQFHU�
6�������00��%UHDVW�1HRSODVPV��
6�������EUHDVW�QHRSODVPV�
6�������EUHDVW�FDUFLQRPD�
6�������6��25�6��25�6��
6�������00��([HUFLVH��25�00��$HURELF�([HUFLVH��25�00�:HLJKWOLIWLQJ��
����������25�00��<RJD��25�00��3K\VLFDO�$FWLYLW\��25�00��$FWLJUDSK\��25�00�
�([HUFLVH��
6������H[HUFLVH�
6�� �00��3K\VLFDO�$FWLYLW\��25�00��$FWLJUDSK\��25�00�³([HUFLVH��
6�� �SK\VLFDO�DFWLYLW\�
6�����VSRUW�
6�����00��6SRUW�3V\FKRORJ\��
6��� �6��25�6��25�6���
6������VHOI�GLUHFWHG�25�KRPH�EDVHG�H[HUFLVH�25�FRPPXQLW\�EDVHG�25�QRQ�VXSHUYLVHG�
����������25�SDUWLDO�VXSHUYLVHG�25�ORZ�VXSHUYLVHG�
6������EHKDYLRUDO�FKDQJH�25�PRWLYDWLRQ�25�VHOI�PRQLWRULQJ�
25� ��ILWQHVV�WUDFNHU�RU�DFWLYLW\�WUDFNHU�RU�VSRUW�WUDFNHU��25�
�����������SHGRPHWHU�RU�DFWLYLW\�PRQLWRU�RU�GDLO\�VWHSV��
����������25��DFFHOHURPHWHU�RU�DFFHOHURPHWU\�RU�DFWLJUDSK\��25��
����������VWHS�WUDFNHU�25�VWHS�FRXQW�WUDFNHU�25��
�����������ZHDUDEOH�GHYLFHV�RU�ZHDUDEOH�WHFKQRORJ\��25�GLJLWDO�GHYLFHV�
6�����������PRWLYDWLRQDO�LQWHUYLHZLQJ�
6����������00��0RWLYDWLRQDO�,QWHUYLHZLQJ��
6�����������6���25�6���25�6���25�6���
6��� �00��7UHDWPHQW�&RPSOLDQFH��
6�����������DGKHUHQFH�
6��� �DGKHUHQFH�25�FRPSOLDQFH�25��HQJDJHPHQW�RU�LQYROYHPHQW�RU�SDUWLFLSDWLRQ���
6�����������6��$1'�6���$1'�6���

���



$SSHQGL[����63257'LVFXV�ZLWK�IXOO�WH[W��(%6&2KRVW��

6���'(��%5($67�FDQFHU��
6���EUHDVW�FDQFHU�25�EUHDVW�FDUFLQRPD�25�EUHDVW�QHRSODVPV�
6����'(��3+<6,&$/�DFWLYLW\��25�'(��(;(5&,6(��
6����'(��3+<6,&$/�DFWLYLW\��25�'(��(;(5&,6(����25�VSRUWV�
6�� �'(��63257�IRU�DOO��
6�� �6��25�6��
6�� �SK\VLFDO�DFWLYLW\�25�H[HUFLVH�25�VSRUWV�
6�� �VHOI�GLUHFWHG�25�KRPH�EDVHG�H[HUFLVH�25�FRPPXQLW\�EDVHG�25�QRQ�VXSHUYLVHG�25�
SDUWLDO�VXSHUYLVHG�25�ORZ�VXSHUYLVHG�
6�����EHKDYLRUDO�FKDQJH�25�PRWLYDWLRQ�25�VHOI�PRQLWRULQJ�25��ILWQHVV�WUDFNHU�RU�DFWLYLW\�
WUDFNHU�RU�VSRUW�WUDFNHU��25��SHGRPHWHU�RU�DFWLYLW\�PRQLWRU�RU�GDLO\�VWHSV��25�DFFHOHURPHWHU�
25�VWHS�WUDFNHU�25�VWHS�FRXQWHU�25��ZHDUDEOH�WHFKQRORJ\�RU�ZHDUDEOH�GHYLFHV��25�GLJLWDO�
GHYLFHV�
6�����PRWLYDWLRQDO�LQWHUYLHZLQJ�RU�PL�RU�PRWLYDWLRQDO�LQWHUYLHZ�
6�����'(��027,9$7,21$/�LQWHUYLHZLQJ��
6����DGKHUHQFH�RU�FRPSOLDQFH��25�HQJDJHPHQW�25��SDUWLFLSDWLRQ�RU�HQJDJHPHQW�RU�
LQYROYHPHQW��
6���'(��3+<6,&,$1�DGKHUHQFH��25�'(��(;(5&,6(�DGKHUHQFH��
6������6��25�6��25�6��25�6���
6������6��$1'�6���$1'�6���
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&KDSWHU����
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&KDSWHU���

3$3+,2�VWXG\�SURWRFRO�

&KDSWHU�SUHIDFH��

7KLV�FKDSWHU��FRQVLVWV�RI�D�SXEOLVKHG�SDSHU�ZKLFK�ZDV�FUHDWHG�GXULQJ�WKH�FDQGLGDWXUH�RI�WKLV�

WKHVLV���

$XWKRUVKLS�GHFODUDWLRQV��

7KH�PDQXVFULSW�LQFOXGHG�LQ�WKLV�FKDSWHU�KDV�EHQHILWWHG�IURP�WKH�YDOXDEOH�FRQWULEXWLRQ�RI�D�

QXPEHU�RI�FR�DXWKRUV��ZKR�SURYLGHG�JXLGDQFH��HGLWRULDO�DVVLVWDQFH�DQG�DGYLFH��+RZHYHU��WKH�

FRQFHSWLRQ��H[HFXWLRQ�DQG�LQLWLDO�GUDIW�RI�WKH�SXEOLFDWLRQ�ZDV�SHUIRUPHG�E\�PH��6SHFLILF���

FRQWULEXWLRQV�E\�FR�DXWKRUV�DUH�GHWDLOHG�LQ�WKH�GHFODUDWLRQ�

����



&KDSWHU���

3$3+,2�VWXG\�SURWRFRO�

��D��7KH�3$3+,2�VWXG\�SURWRFRO��D�UDQGRPLVHG�FRQWUROOHG�WULDO�ZLWK�D���[���
FURVVRYHU�GHVLJQ� RI� 3K\VLFDO� $FWLYLW\� DGKHUHQFH�� 3V\FKRORJLFDO� +HDOWK� DQG�
,PPXQRORJLFDO�2XWFRPHV�LQ�EUHDVW�FDQFHU�VXUYLYRUV�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

$%675$&7�

%DFNJURXQG��7KH�3$3+,2�VWXG\��D�UDQGRPL]HG�FRQWUROOHG�WULDO�ZLWK��;��FURVVRYHU�GHVLJQ�

ZLOO�LPSOHPHQW�D�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�SURJUDP�LQ�ZKLFK�SDUWLFLSDQWV�ZLOO�HQJDJH�LQ�

VHOI�PRQLWRULQJ�DQG�UHFHLYH�PRWLYDWLRQDO�LQWHUYLHZLQJ�WR�HQKDQFH�SK\VLFDO�DFWLYLW\�DGKHUHQFH��

7KH� VWXG\� DLPV� WR� GHWHUPLQH� WKH� HIIHFWV� RI� ���ZHHNV� VHOI�GLUHFWHG� DFWLYLW\� FRPELQHG�ZLWK�

PRWLYDWLRQDO�LQWHUYLHZLQJ��0,��RQ��L��SV\FKRORJLFDO�KHDOWK���LL��TXDOLW\�RI�OLIH��4R/��DQG��LLL��

LPPXQH�IXQFWLRQ�LQ�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV��

0HWKRGV�� 7KH� VWXG\� ZLOO� UHFUXLW� ��� IHPDOH� EUHDVW� FDQFHU� VXUYLYRUV� ZLWKLQ� WKUHH� \HDUV� RI�

GLDJQRVLV� DQG� DW� OHDVW� VL[� PRQWKV� SRVW� SULPDU\� WUHDWPHQWV� DW� :HVWHUQ� +HDOWK� 6XQVKLQH�

+RVSLWDO��0HOERXUQH��$XVWUDOLD��7KH\�ZLOO�EH� UDQGRPO\�DOORFDWHG� WR� LPPHGLDWH� LQWHUYHQWLRQ�

�,,*�JURXS��RU�GHOD\HG�LQWHUYHQWLRQ�JURXSV��',*�JURXS��LQ�D�����UDWLR��$OO�SDUWLFLSDQWV�ZLOO�EH�

JLYHQ�D�ZHDUDEOH�GHYLFH��)LWELW�$OWD�+5��DQG�XQGHUWDNH�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�IRU����

ZHHNV�DQG�ZLOO� UHFHLYH�0,� IRU����ZHHNV� �,,*��GXULQJ�ZHHN��� WR�ZHHN����DQG�',*��GXULQJ�

ZHHN� ��� WR� ZHHN� ����� 3DUWLFLSDQWV¶� GDLO\� VWHS� FRXQW� DQG� WKH� FKDQJHV� RI� LPPXQH� FHOO�

IXQFWLRQDOLW\�ZLOO�EH�DVVHVVHG�DW�WKH�EHJLQQLQJ��ZHHN����7����ZHHN�����7���DQG�ZHHN�����7���

RI�WKH�SURJUDP��3K\VLFDO�DFWLYLW\�DGKHUHQFH�ZLOO�EH�DVVHVVHG�DW�7��DQG�7���3DUWLFLSDQWV�ZLOO�

DOVR� FRPSOHWH� IRXU� TXHVWLRQQDLUHV� DVVHVVLQJ� H[HUFLVH� VHOI�UHJXODWLRQ� �%5(4���� H[HUFLVH�

EDUULHU� DQG� WDVN� VHOI�HIILFDF\��PHQWDO� KHDOWK� �'$66����� DQG�4R/� �)$&7�%�� DW� WKUHH� WLPH�

SRLQWV� �7�� WR� 7���� /LQHDU�PL[HG� PRGHOV� ZLOO� EH� XVHG� WR� DVVHVV� WKH� UHODWLRQVKLS� EHWZHHQ�

SK\VLFDO� DFWLYLW\� YROXPH� E\� VWHS� FRXQWLQJ� DQG�PHQWDO� KHDOWK� �'$66������ 4R/� �)$&7�%���

LPPXQH�ELRPDUNHUV��VHOI�UHJXODWLRQ��%5(4���DQG�VHOI�HIILFDF\�DW�7���7��DQG�7��EHWZHHQ���

JURXSV��

�����



'LVFXVVLRQ��:H�H[SHFW� WKLV�SK\VLFDO�DFWLYLW\� LQWHUYHQWLRQ� WR�EH�DFFHSWDEOH�DQG�EHQHILFLDO� WR�

WKH�SDUWLFLSDQWV� LQ� WHUPV�RI�SV\FKRORJLFDO� DQG� LPPXQRORJLFDO�ZHOO�EHLQJ�ZLWK� WKH�SRWHQWLDO�

RXWFRPHV� WR� EH� LPSOHPHQWHG� PRUH� ZLGHO\� DW� UHODWLYHO\� ORZ� FRVW� WR� WKHVH� RU� RWKHU� SDWLHQW�

SRSXODWLRQV��

7ULDO�UHJLVWUDWLRQ�$XVWUDOLDQ�1HZ�=HDODQG�&OLQLFDO�WULDOV�5HJLVWU\��

$&751����������������3URVSHFWLYHO\�UHJLVWHUHG�RQ����6HSWHPEHU�������

KWWS���ZZZ�$1=&75�RUJ�DX�$&751���������������DVS[�

.H\ZRUGV��%UHDVW�FDQFHU�VXUYLYRU��VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\��SK\VLFDO�DFWLYLW\�

DGKHUHQFH��PRWLYDWLRQDO�LQWHUYLHZLQJ��SHGRPHWHU��TXDOLW\�RI�OLIH��SV\FKRORJLFDO�KHDOWK��DQG�

LPPXQRORJLFDO�ELRPDUNHU�

����
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�� %DFNJURXQG

%UHDVW� FDQFHU� LV� D� FRPPRQ� PDOLJQDQW� GLVHDVH� OHDGLQJ� WR� SK\VLFDO� DQG� SV\FKRORJLFDO�

GLVWUHVV� LQ� IHPDOHV� ZRUOGZLGH� >��� �@�� $SSUR[LPDWHO\� ���� PLOOLRQ� ZRPHQ� VXIIHUHG� IURP�

WKLV� GLVHDVH� DQG� �������� GHFHDVHG� DFURVV� WKH� ZRUOG� LQ� ����� >�@�� � 7KH� RFFXUUHQFH� UDWH�RI�

EUHDVW� FDQFHU� KDV� GUDPDWLFDOO\� LQFUHDVHG� LQ� ��� RXW� RI� ��� FRXQWULHV� IURP� ����� WR� ������

ZKHUHDV� WKH� JOREDO� GHDWK� UDWH� KDV� JUDGXDOO\� GURSSHG� >�@�� 7KH� JOREDO� WUHQG� RI� EUHDVW� FDQFHU�

LQFUHDVHV� DZDUHQHVV� LQ� WKH� DYDLODELOLW\� RI� EUHDVW� FDQFHU� FDUH� SURJUDP� >�@���

%UHDVW� FDQFHU� VXUYLYRUV� PD\� KDYH� PHQWDO� GLVWUHVV� PDLQO\� GXH� WR� ORQJ�WHUP� WUHDWPHQWV� >�@���

&XUUHQWO\�� VXUYLYRUVKLS� SURJUDPV�� HVSHFLDOO\� SK\VLFDO� DFWLYLW\� SURJUDPV� KDYH�

HPSKDVLVHG� VWUDWHJLHV� WR� HQKDQFH� SV\FKRVRFLDO� ZHOO�EHLQJ� >��� �@�� 3V\FKRORJLFDO�

LQWHUYHQWLRQV� LQFOXGLQJ� HPRWLRQDO� YHQWLODWLRQ�� DGMXVWPHQW� VNLOO� WUDLQLQJ� DQG� VHOI�HIILFDF\�

SURPRWLRQ� WHFKQLTXHV� KDYH� EHHQ� DSSOLHG� LQ� LPSURYLQJ� WKHLU� PHQWDO� ZHOOQHVV� RYHU� WKH�

GHFDGHV�>����@���

3K\VLFDO� DFWLYLW\�� HVSHFLDOO\� PRGHUDWH� LQWHQVLW\� DHURELF� H[HUFLVH� IRU� IHPDOH� EUHDVW�

FDQFHU� VXUYLYRUV�� KDYH� EHHQ� QRWHG� LQ� D� QXPEHU� RI� VWXGLHV� WR� EH� EHQHILFLDO� WR� EUHDVW� FDQFHU�

RXWFRPHV��GHFUHDVLQJ� WKH� PRUWDOLW\� UDWH� E\� !���� DQG� UHGXFLQJ� WKH� UHFXUUHQFH� UDWH� >�@�� $V�D�

UHVXOW� RI� SK\VLFDO� DFWLYLW\�� WKHUH� LV� D� UHGXFWLRQ� LQ� WKH� WRWDO� ERG\� IDW� DV� ZHOO� DV� D�

QXPEHU� RI� LQIODPPDWRU\� DQG� LPPXQRORJLFDO� ELRPDUNHUV� ZKLFK� FRXOG� FRQWULEXWH� WR� EHWWHU�

RXWFRPHV� LQ� EUHDVW� FDQFHU� VXUYLYRUV� >���� ��@�� 0RGHUDWH� DHURELF� H[HUFLVH� DQG� FRPELQDWLRQ�RI�

DHURELF� DQG� UHVLVWDQW� WUDLQLQJ� LQ� EUHDVW� FDQFHU� ZRPHQ� UDQJLQJ� EHWZHHQ� ��� DQG� ��� ZHHNV�

FRXOG� SRVVLEO\� DFWLYDWH� LPPXQH� FHOOV� VXFK� DV� 1.� FHOO� F\WRWR[LF� DFWLYLW\� DQG�

O\PSKRF\WHV� >���� ��@�� )XUWKHUPRUH�� D� ���ZHHNV� DHURELF� H[HUFLVH� WUDLQLQJ� DW� KRPH� LQ� EUHDVW�

FDQFHU� VXUYLYRUV� UHGXFHV� WKH� OHYHO� RI� HSLWKHOLDO� QHXWURSKLO� DFWLYDWLQJ� SURWHLQ� DQG� SUR�

LQIODPPDWRU\�F\WRNLQHV�>��@���

$SSUR[LPDWHO\�RQH�WKLUG�RI�SDWLHQWV�ZLWK�FDQFHU�UHGXFH�WKHLU�SK\VLFDO�DFWLYLW\�DIWHU�GLDJQRVLV�DQG�

DOPRVW�����RI� WKHP�ZLOO�QRW� UHDFK� WKH�H[HUFLVH� UHFRPPHQGDWLRQ� IRU� FDQFHU�SDWLHQWV� >��@������

2I� RI� EUHDVW� FDQFHU� VXUYLYRUV� ZLWK� HDUO\� SKDVH� �VWDJH� �� WR� ��� EUHDVW� FDQFHU� KDYH� UHSRUWHG�

SK\VLFDO� DFWLYLW\� FHVVDWLRQ� GXULQJ� WZHOYH� PRQWKV� IROORZ�XS� DIWHU� SDUWLFLSDWLRQ� LQ� D� VL[�PRQWKV�

5&7� >��@�� 7KH� FHVVDWLRQ� PD\� EH� DVVRFLDWHG� ZLWK� WKH� UHVXPSWLRQ� RI� WKHLU� SUHYLRXV� GRPHVWLF�

WDVNV� DQG� ZRUN� >��@�� 3K\VLFDO� DFWLYLW\� EDUULHUV� LQ� ROGHU� EUHDVW� FDQFHU� VXUYLYRUV� DUH� UHODWHG�WR�

SK\VLFDO� WLUHGQHVV� DQG� ODFN� RI� WLPH� PDQDJHPHQW� VNLOOV� >��@�� ,Q� DGGLWLRQ�� VRPH� EUHDVW�

FDQFHU� VXUYLYRUV� KDYH� ORZ� FRQILGHQFH� LQ� WKH� EHQHILWV� RI� SK\VLFDO� DFWLYLW\� LQ� PLQLPL]LQJ�

DGYHUVH� HIIHFWV� RI� EUHDVW� FDQFHU� DQG� WUHDWPHQW� >��@�� 7KH� FKDOOHQJH� RI� UHFUXLWLQJ�

�����



SDWLHQWV�ZLWK�DGYDQFHG� VWDJH� RI� FDQFHU� LV� WR� GHDO� ZLWK� WKHLU� FDQFHU�UHODWHG� IDWLJXH� LQ�

SDUWLFXODU� WKH� VLGH�HIIHFW�RI�WUHDWPHQWV�>��@��

�� 3K\VLFDO�DFWLYLW\�DQG�PRWLYDWLRQ�IRU�DFWLYLW\�DGKHUHQFH�LQ�EUHDVW�FDQFHU�VXUYLYRUV

$GRSWLRQ� DQG� DGKHUHQFH� WR� SK\VLFDO� DFWLYLW\� SURJUDPV� DPRQJVW� FDQFHU� VXUYLYRUV� DUH�

FKDOOHQJLQJ� GXH� WR� WKHLU� SK\VLFDO� DQG�PHQWDO� YXOQHUDELOLW\� >��@��$V� VXFK�� LQ� WKLV� VWXG\�ZH�

GHYHORSHG� DQ� LQWHUYHQWLRQ� ZKLFK� PD[LPL]HV� IHDVLELOLW\�� VXVWDLQDELOLW\� DQG� JHQHUDOLVDELOLW\��

7KLV�VWXG\�ZLOO�SUHVFULEH�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\� WR�EUHDVW�FDQFHU�VXUYLYRUV��0DQ\�RI�

VHOI�GLUHFWHG�WHFKQLTXHV�IRU�SK\VLFDO�DFWLYLW\�DGKHUHQFH�LQ�SDUWLFLSDQWV�ZLWK�DGYDQFHG�VWDJH�RI�

KHWHURJHQHRXV� FDQFHUV� KDYH� EHHQ� XVHG� LQ� UHVHDUFK� VWXGLHV�� VXFK� DV� SDUWLDOO\� DGYLVHG� DQG�

KRPH�EDVHG�SURJUDP��H[HUFLVH�FODVV�WHDFKLQJ�DQG�SHHU�VXSSRUW�ZDONLQJ�JURXS�SURJUDPV�>��@��

0DQ\� RI� WKH� SURJUDPV� KDYH� DFKLHYHG� KLJK� SHUFHQWDJHV� RI� H[HUFLVH� DGKHUHQFH�� UHGXFLQJ�

IDWLJXH�DQG�LPSURYLQJ�4R/�>��@��

$Q� LPSRUWDQW� IDFWRU� WR� DGRSW� DQG� DGKHUH� WR� D� SK\VLFDO� DFWLYLW\� SURJUDP� LV� DQ� LQGLYLGXDO¶V�

PRWLYDWLRQ��7R�WKLV�HQG��D�QXPEHU�RI�EHKDYLRXUDO�FKDQJH�VWUDWHJLHV�KDYH�EHHQ�UHSRUWHG�ZKLFK�

HQKDQFH� PRWLYDWLRQ� DQG� DGKHUHQFH� >��@�� 7ZR� RI� WKHVH� VWUDWHJLHV� DUH� 0RWLYDWLRQDO�

,QWHUYLHZLQJ��0,��DQG�VHOI�PRQLWRULQJ��0,�LV�D�FRQYHUVDWLRQ�WHFKQLTXH�XVHG�E\�D�SURIHVVLRQDO�

GXULQJ� FRQVXOWDWLRQ�ZKHQ�PDNLQJ� KHDOWK� EHKDYLRXU� FKDQJHV� >��@�� DQG� KDV� EHHQ� HIIHFWLYHO\�

XVHG� WR� EULQJ� DERXW� EHKDYLRXUDO� FKDQJH� LQ� KHDOWK� SURPRWLRQ� SURJUDPV� IRU� WKH� JHQHUDO�

SRSXODWLRQ��7KLV�LQFOXGHV�FKDQJHV�LQ�HDWLQJ�EHKDYLRXU��DOFRKRO�FHVVDWLRQ�DQG�DGRSWLRQ�RI�DQ�

DFWLYH� OLIH� VW\OH� >��@�� 0RUH� VSHFLILFDOO\�� IDFH�WR�IDFH� DQG� SKRQH�EDVHG� 0,� KDV� EHHQ�

LPSOHPHQWHG� VXFFHVVIXOO\� WR� HQKDQFH� VHOI�HIILFDF\� DQG� UHGXFH� UHVLVWDQFH� DJDLQVW� SK\VLFDO�

DFWLYLW\� LQ�EUHDVW�FDQFHU� VXUYLYRUV� >������@���2Q� WKH�RWKHU�KDQG�� VHOI�PRQLWRULQJ��RQH�RI� WKH�

LPSRUWDQW� FRQFHSWV� LQ� VHOI�UHJXODWLRQ� WKHRU\�� LV� DQ� DXGLWLQJ� PHFKDQLVP� RI� LQGLYLGXDO�

SHUIRUPDQFH�LQ�UHODWLRQ�WR�DQ�LQGLYLGXDO¶V�FRJQLWLRQV��EHOLHIV�DQG�HPRWLRQV�>��@��6RPH�GLJLWDO�

GHYLFHV� KDYH� WKH� DELOLW\� WR� SURPRWH�SK\VLFDO� DFWLYLW\� WKURXJK� VHOI�PRQLWRULQJ� FRQFHSW� >��@��

)RU�H[DPSOH�� VWHS�FRXQWLQJ�JDGJHWV� LQFOXGLQJ�SHGRPHWHUV��FDQ�HIIHFWLYHO\�PRQLWRU�SK\VLFDO�

DFWLYLW\� LQ� WHUPV� RI� GDLO\� VWHSV�� 6XFK� GHYLFHV� KDYH� EHHQ� XWLOLVHG� IRU� SURPRWLRQ� RI� SK\VLFDO�

DFWLYLW\�LQ�FOLQLFDO�WULDOV�>��@�HVSHFLDOO\�LQ�EUHDVW�FDQFHU�SDWLHQWV�DQG�VXUYLYRUV�>������@��6WHS�

FRXQWHUV� KHOS� LQ� PRQLWRULQJ� LQGLYLGXDO¶V� SK\VLFDO� DFWLYLW\� EHKDYLRXU� DQG� FDQ� UHVXOW� LQ�

LQFUHDVHG�PRWLYDWLRQ�DQG�XOWLPDWHO\�DGKHUHQFH�WR�ORQJ�WHUP�SK\VLFDO�DFWLYLW\�EHKDYLRXU�>��@��

����



To understand participants’ motivation to self-directed physical activity, self-

determination theory (SDT) has been effectively used to enhance insight in physical activity 

behaviour and motivation in breast cancer survivors [35]. According to SDT motivation 

to engage in behaviour lies on a continuum ranging from extrinsic (controlled by 

external factors) to intrinsic (individual interest and preference). The theory predicts that 

intrinsic-motivation might enhance confidence in task accomplishment (competence), 

independent action (autonomy) and the feeling of connection to others (relatedness) [35]. 

Our study will assess how self-regulation and motivational interviewing might change 

participants motivational orientation over the intervention period using the behavioural 

regulations in exercise questionnaire  (BREQ2; [36]). 

Self-efficacy, an important concept in social cognitive theory, has been shown to  be a 

predictor for physical activity behaviour and adherence in breast cancer patient [37]. In this 

project two types of efficacy beliefs will be examined. First, we will explore exercise barriers 

self-efficacy, which will examine the participants’ confidence to overcome or deal with 

barriers to their exercise participation. Secondly, this project will examine task self-efficacy 

beliefs In particular, it will examine the self-efficacy beliefs of the participants to engage in 

exercise behaviour [37]. To measure this, the project will use the nine-item barriers self-

efficacy  [38] and four-item task self-efficacy questionnaire [38]. 

�� 6WXG\�JRDOV�DQG�REMHFWLYHV

The study has an overall aim to determine the effects of 24 weeks self-directed activity 

combined with motivational interviewing on (i) psychological health (depression, anxiety, 

stress), (ii) quality of life (QoL; physical, social/family, emotional and functional) and (iii) 

immune function in female breast cancer survivors. In addition, we will explore the dose-

response relationship between exercise volume (step count) and the outcome measures. 

�� 6WXG\�GHVLJQ

This study is a randomised crossover trial; a single site research project conducted at 

Brest Cancer Service Clinic, Western Health (Sunshine Hospital) Australia. Whereas, 

the project recruited potential participants from two recruiting sites; Sunshine 

hospital and Improving and Promoting Community (IPC) health, Altona Meadows.  

Potential participants will be prescribed with a Fitbit Alta HR tracker for a 24-

week-self-directed activity and will receive motivational interviewing for 12 weeks
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� �,PPHGLDWH� LQWHUYHQWLRQ� JURXS�� GXULQJ� ZHHN� �� WR� ZHHN� ��� DQG� 'HOD\HG� LQWHUYHQWLRQ�

JURXS�� GXULQJ� ZHHN� ��� WR� ZHHN� ����� 7KH� VWXG\�SURWRFRO�WKURXJK����ZHHNV�LV�LOOXVWUDWHG�LQ�

)LJXUH����

����� ,QFOXVLRQ� FULWHULD�� )HPDOH� EUHDVW� FDQFHU� VXUYLYRUV� ��� \HDUV� DQG� ROGHU�ZKR� DUH�ZLWKLQ�

WKUHH� \HDUV� RI� GLDJQRVLV� DQG� DW� OHDVW� VL[� PRQWKV� SRVW� DFWLYH� WUHDWPHQW�� RSHUDWLRQ��

FKHPRWKHUDS\�DQG�RU�UDGLRWKHUDS\�>VWDJHV���WR���LQFOXGLQJ�WKRVH�ZLWK�GXFWDO�FDUFLQRPD�LQ�VLWX�

�'&,6�@��ZLOO�EH�UHFUXLWHG��6XUYLYRUV�RQ�KRUPRQDO�WKHUDS\�VXFK�DV��WDPR[LIHQ�DQG�DURPDWDVH�

LQKLELWRUV� DV� ZHOO� DV� LPPXQH� WDUJHWHG� WKHUDS\� �+HUFHSWLQ�� ZLOO� EH� HOLJLEOH� WR� SDUWLFLSDWH�

EHFDXVH�WKHVH�KRUPRQDO�DQG�FHOO�VXUIDFH�EORFNDJHV�GR�QRW�KDYH�GLUHFW�HIIHFWV�RQ�LPPXQH�FHOOV�

DQG� DGLSRVLW\�UHODWHG� ELRPDUNHUV� LQ� EUHDVW� FDQFHU�� 7KH� VWXG\�ZLOO� DOVR� LQFOXGH� SDUWLFLSDQWV�

ZKR�DUH�XQDEOH�WR�UHDG��ZULWH�(QJOLVK�EXW�DUH�OLWHUDWH�DQG�(QJOLVK�VSHDNLQJ��)RU�SDUWLFLSDQWV�
ZLWK�QRQ�(QJOLVK�OLWHUDF\��WUDQVODWRUV�ZLOO�EH�XVHG�WR�REWDLQ�LQIRUPHG�FRQVHQW�DQG�WKH�VWXG\�
ZLOO�DSSO\�WKH�TXHVWLRQQDLUHV�WKDW�KDYH�EHHQ�YDOLGDWHG�LQ�RWKHU�ODQJXDJHV�VXFK�DV�9LHWQDPHVH��
*UHHN��&KLQHVH�DQG�0DFHGRQLDQ��7KLV�VWXG\�SODQV�WR�UHFUXLW�SDUWLFLSDQWV�IURP�%UHDVW�FDQFHU�
FDUH� VHUYLFH� RI� 6XQVKLQH� +RVSLWDO�� :HVWHUQ� +HDOWK�� DQG� ,3&� KHDOWK� $OWRQD� 0HDGRZV�
0HOERXUQH��$XVWUDOLD�

����� ([FOXVLRQ� FULWHULD�� 3DUWLFLSDQWV� ZKR� DUH� XQGHUJRLQJ� DFWLYH� WUHDWPHQWV� �VXUJHU\��

FKHPRWKHUDS\� DQG� UDGLDWLRQ�� DV� ZHOO� DV� WKRVH� OHVV� WKDQ� VL[� PRQWKV� SRVW� DFWLYH� WUHDWPHQW��

/LNHZLVH�� WKRVH� LQGLYLGXDOV� ZLWK� FRJQLWLYH� LPSDLUPHQW� DQG� XQDEOH� FRPSOHWH� WKH�

TXHVWLRQQDLUHV� ZLOO� EH� H[FOXGHG�� 3DUWLFLSDQWV� ZLWK� NQRZQ� PHWDVWDWLF� GLVHDVH� ZLOO� DOVR� EH�

H[FOXGHG� IURP�WKH�VWXG\��7KH�SDUWLFLSDQW�ZLOO�EH�ZLWKGUDZQ�IURP�WKH�VWXG\� LI� WKH\�GHYHORS�
FDQFHU�UHFXUUHQFH�RU�PHWDVWDVHV�GXULQJ�WKH�VWXG\�SHULRG��

�� 5HFUXLWPHQW

���

7KH� VWXG\� ZLOO� UHFUXLW� SDUWLFLSDQWV� ZKR� DUH� EUHDVW� FDQFHU� VXUYLYRUV� ZLWKLQ� WKUHH� \HDUV� RI�

GLDJQRVLV� DQG� DW� OHDVW� VL[� PRQWKV� SRVW� SULPDU\� WUHDWPHQWV�� (OLJLEOH� SDUWLFLSDQWV� ZLOO� EH�

UDQGRPO\� DOORFDWHG� WR� LPPHGLDWH� LQWHUYHQWLRQ� RU� GHOD\HG� LQWHUYHQWLRQ� JURXSV� LQ� D� ���� UDWLR�

DIWHU�FRPSOHWLRQ�RI� LQIRUPHG�FRQVHQW��7KH�SDUWLFLSDQWV�ZLOO�EH�UHFUXLWHG�IURP�%UHDVW�FDQFHU�

FDUH� VHUYLFH�� :HVWHUQ� +HDOWK� 6XQVKLQH� FDPSXV� DQG� ,3&� KHDOWK�� $OWRQD� 0HDGRZV� LQ�

0HOERXUQH��5HFUXLWPHQW�VWUDWHJLHV�ZLOO�LQFOXGH�SXEOLF�PHGLD��SRVWHU�DGYHUWLVLQJ�RU�IO\HU��DQG�

LQGLYLGXDO� FRQWDFW� LQWURGXFHG� E\� WKHLU� SK\VLFLDQ� >��@�� $OO� SDUWLFLSDQWV� KDYH� WR� EH� SK\VLFDO�

DFWLYLW\�SURJUDP�DSSURYHG�E\�WKHLU�SK\VLFLDQ�IRU�HQJDJHPHQW�LQ�WKH�RI�WKLV�UHVHDUFK�DQG�WKH�

VFUHHQLQJ�SURFHVV�ZLOO�EH�FRQGXFWHG�EHIRUH�REWDLQLQJ�FRQVHQW��



7KH� VWXG\�ZLOO� FRPPHQFH� DW�:HVWHUQ�+HDOWK�6XQVKLQH� FDPSXV�� IROORZLQJ�HWKLFDO� DSSURYDO�

IURP� 0HOERXUQH� +HDOWK� +XPDQ� 5HVHDUFK� (WKLFV� &RPPLWWHH� �0+� +5(&�� DQG� :HVWHUQ�

+HDOWK� UHVHDUFK� JRYHUQDQFH� DXWKRUL]DWLRQ� >��@��%DVHG� RQ� RXU� SRZHU� FDOFXODWLRQ�ZH� DLP� WR�

UHFUXLW����SDUWLFLSDQWV��

�� 5DQGRPL]DWLRQ

7KH�VWXG\�GHVLJQ�LV�D�WZR�DUPHG�5&7�ZLWK�D�FURVVRYHU�GHVLJQ��6HTXHQFH�JHQHUDWLRQ�ZLOO�EH�

FRQGXFWHG�E\�VLPSOH�UDQGRPLVDWLRQ�IROORZLQJ�SDWLHQW�LQIRUPHG�FRQVHQW��7KH�SDUWLFLSDQWV�ZLOO�

EH�UDQGRPO\�DOORFDWHG� WR�HLWKHU�,,*�RU�',*�LQ�����UDWLR�E\�FRPSXWHULVHG�QXPEHU�JHQHUDWRU��

$OORFDWLRQ� FRQFHDOPHQW� E\� HQFORVLQJ� WKH� DOORFDWLRQ� LQ� VHDOHG� HQYHORSHV� ZLOO� EH� XVHG� WR�

SUHYHQW�VHOHFWLRQ�ELDV�>��@��7KH�DOORFDWLRQ�FRQFHDOPHQW�ZLOO�EH�FRQGXFWHG�E\�D�WKLUG�SDUW\�WR�

SUHYHQW�UHVHDUFKHUV�IURP�DIIHFWLQJ�JURXS�DVVLJQPHQW��7KH�SDUWLFLSDQWV�LQ�ERWK�JURXSV�ZLOO�EH�

SUHVFULEHG�D�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�IRU����ZHHNV��7KH�,,*�ZLOO�UHFHLYH�0,�IURP�ZHHN�

�� WR� ZHHN� ���� ZKHUHDV� ',*�ZLOO� UHFHLYH� WKH� VDPH�0,� LQWHUYHQWLRQ� IURP�ZHHNV� ��� WR� ����

$OORFDWLRQ�FRQFHDOPHQW�WHFKQLTXH�ZLOO�EH�DSSOLHG�LQ�SURFHVV�RI�UDQGRPLVDWLRQ��'XULQJ�ZHHNV�

�� WR�ZHHN� ���� WKH� ,,*�ZLOO� SHUIRUP� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� DQG� UHFHLYH�0,��2Q� WKH�

RWKHU�KDQG��WKH�',*�ZLOO�SHUIRUP�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�ZLWKRXW�0,��'XULQJ�ZHHN����

WR� ZHHN� ���� ',*� ZLOO� FRQWLQXH� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� ZLWK�0,��:KHUHDV� ,,*� ZLOO�

SHUIRUP�SK\VLFDO�DFWLYLW\�EXW�ZLOO�QR�ORQJHU�EH�JLYHQ�0,��

�� 0HWKRGV�RI�,QWHUYHQWLRQ

����� 6HOI�GLUHFWHG� SK\VLFDO� DFWLYLW\�� 3DUWLFLSDQWV� ZLOO� SHUIRUP� D� ���ZHHN� SHULRG� RI� VHOI�

GLUHFWHG�� SHGRPHWHU� FRQWUROOHG� SK\VLFDO� DFWLYLW\� � >���� ��@�� $� SHGRPHWHU� LV� XVHU�IULHQGO\�

DQG� DIIRUGDEOH� IRU� KRPH�EDVHG� RU� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� >��@�� $OO� SDUWLFLSDQWV�
ZLOO� EH� JLYHQ� D�VWHS�FRXQW�WUDFNHU�GHYLVH��)LWELW�$OWD�+5��DQG�LQYHVWLJDWRUV�ZLOO�H[SODLQ�WKH

SUHVFULEHG�SHGRPHWHU�EDVHG�DFWLYLW\�WR�SDUWLFLSDQWV��)LWELW�$OWD�+5�LV�D�YDOLG�ZHDUDEOH�JDGJHW�

FDQ�EH�XVHG�WR�PRQLWRU�VWHS�FRXQW��7KH�SDUWLFLSDQWV
�DFWLYLW\�HQJDJHPHQW�ZLOO�DFFRPSDQLHG�E\

LQGLYLGXDO�IDFH�WR�IDFH�DQG�SKRQH�FDOO�0,��>��@��3DUWLFLSDQWV�ZLOO�EH�WDXJKW�KRZ�WR�RSHUDWH�WKH�

)LWELW�DQG�ZLOO�EH�WDNHQ�RQ�D����PLQXWH�ZDON�WR�H[SHULHQFH�D�PRGHUDWH�OHYHO�RI�H[HUWLRQ��$W�

ZHHN����EDVHOLQH�RU�7����DOO�SDUWLFLSDQWV�ZLOO�EH�SUHVFULEHG�WR�DVVHVV�DQG�UHFRUG�WKHLU�DFWLYLW\�

XVLQJ� WKH� )LWELW� PRQLWRULQJ� GHYLFH� WKURXJK� LWV� DSSOLFDWLRQ� YLD� FRPSXWHU� RU� VPDUWSKRQH� WR�

HVWDEOLVK� WKHLU�EDVHOLQH�SK\VLFDO�DFWLYLW\�YROXPH�E\�VWHS�FRXQW��)ROORZLQJ� WKLV�� WKH\�ZLOO�EH�

����



DGYLVHG�WR�SHUIRUP�WKHLU�DFWLYLW\�RQ�WKHLU�RZQ�SDFH�DV�WROHUDWHG�DQG�ZLOO�ZHDU�WKH�)LWELW�GXULQJ�

WKH� GD\WLPH� RU� ZKHQ� WKH\� DUH� DYDLODEOH� IRU� SK\VLFDO� DFWLYLW\� WKURXJKRXW� WKH� ��� ZHHNV��

,QGLYLGXDO�SDUWLFLSDQWV�ZLOO�EH�DGYLVHG�DQG�PRWLYDWHG� WR�JUDGXDOO\� LQFUHDVH� WKHLU�GDLO\�VWHSV�

RQ� SK\VLFDO� DFWLYLW\� DW� PRGHUDWH� LQWHQVLW\� H[HUWLRQ� � RU� DW� WKHLU� SHUFHSWLRQ� RI� WDNLQJ� VRPH�

HIIRUWV�EXW�FDQ�WDON�GXULQJ�SK\VLFDO�DFWLYLW\��WKH�UHFRPPHQGDWLRQ�E\�WKH�GHSDUWPHQW�RI�KHDOWK��

$XVWUDOLDQ� JRYHUQPHQW�� >��@� GXULQJ� IDFH�WR�IDFH� DQG� RYHU� WKH� SKRQH� �0,�� 7KH� SDUWLFLSDQWV�

ZLOO�EH�DGYLVHG� IRU�VDIHW\�GXULQJ�SK\VLFDO�DFWLYLW\��7KH\�ZLOO�EH� VXJJHVWHG� WR� VWRS�SK\VLFDO�

DFWLYLW\� LI� DGYHUVH� V\PSWRPV� RFFXU� VXFK� DV� FKHVW� SDLQ� RU� SDLQ� GRZQ� WR� DUPV�� GL]]LQHVV��

GLIILFXOW\�EUHDWKLQJ��XQXVXDO�UDSLG�KHDUW�UDWH��DQG�VHYHU�IDWLJXH��7KH�UHVHDUFKHU�ZLOO�VXJJHVW�WR�

WKH� SDUWLFLSDQW� WR� LQIRUP� WKHLU� IDPLO\�PHPEHUV� DQG� WDNH� D�PRELOH� SKRQH�ZLWK� WKHP�EHIRUH�

WKH\�JR�RXW�WR�H[HUFLVH���7KH\�ZLOO�EH�DOVR�DGYLVHG�WR�WDNH�UHFRUG�RI�WKHLU�GDLO\�VWHSV�LQ�WKHLU�

QRWHERRN��$OO�SDUWLFLSDQWV�ZLOO�EH�LQIRUPHG�WKDW�WKH�UHVHDUFKHU�ZLOO�WUDFN�WKH�SDUWLFLSDQWV¶�VWHS�

FRXQW� DQG� WUDFNHU� XVDJH� WLPH� YLD� )LWELW� FRQQHFW� DSSOLFDWLRQ�� ,QGLYLGXDO� DYHUDJH� GDLO\� VWHS�

FRXQW��DQG�DFWLYLW\�OHYHO�ZLOO�EH�DVVHVVHG�DW�EDVHOLQH��7����ZHHN�����7����DQG�ZHHN�����7����

�����0RWLYDWLRQDO�LQWHUYLHZLQJ��0,�ZLOO�EH�XVHG�LQ�HQFRXUDJLQJ�SDUWLFLSDQWV�WKURXJK�RSHQ�

HQG�TXHVWLRQV�� IULHQGO\�DQG�VXSSRUWLYH�FRPPXQLFDWLRQ�DQG� LQGXFWLRQ�RI�EHKDYLRUDO�FKDQJHV�

>���� ��@�� (DFK�0,� ZLOO� EH� FRQGXFWHG� WKURXJK� IRXU� SKDVHV� RI� FRQYHUVDWLRQ� FRPSULVLQJ�� ���

(QJDJH�����)RFXV�����(YRNH��DQG����3ODQ�>��@��7KH�VWXG\�ZLOO�XVH�WKH�GLDORJ�RI�0,�JXLGHG�E\�

0HQWKD�&RXQVHOOLQJ�DQG�ZLOO�EH�FRQGXFWHG�E\�D�FRXQVHOORU�ZKR�H[SHULHQFHG�0,�7KHUH�ZLOO�

EH�D����PLQXWH�IDFH�WR�IDFH�LQ�ZHHN���DQG�WKUHH�SKRQH�0,�VHVVLRQV�����PLQ��DW�ZHHNV������DQG�

��IRU�,,*���)RU�',*�WKLV�ZLOO�WDNH�SODFH�DW�ZHHNV������������DQG�����

����� %ORRG� FROOHFWLRQ� DQG� VWRUDJH�� $SSUR[LPDWHO\� ���PO� RI� EORRG�ZLOO� EH� FROOHFWHG� YLD� D�

YHQHSXQFWXUH�DW�7���7��DQG�7�� IRU�ERWK�JURXSV��:KROH�EORRG�ZLOO�EH�FROOHFWHG� LQWR�D� WXEH�

FRQWDLQLQJ� DQWLFRDJXODQW� DQG� FHQWULIXJHG� LPPHGLDWHO\� DIWHU� FROOHFWLRQ� RU� RQ� WKH� VDPH� GD\�

DSSUR[LPDWHO\�VHYHQ�KRXUV�ODWHU��

,VRODWLRQ�RI�SHULSKHUDO�EORRG�PRQRQXFOHDU�FHOOV� �3%0&V��E\�GHQVLW\�JUDGLHQW�FRQILJXUDWLRQ�

XVLQJ� )LFROO�3DTXH� ZLOO� EH� XVHG� IRU� LPPXQH� FHOO� IXQFWLRQV�� 3%0&V� ZLOO� EH� VWRUHG� LQ�

UHIULJHUDWRU�QRW�ORQJHU�WKDQ�RQH�GD\�DQG�WKHQ�XVH�IORZ�F\WRPHWU\�WR�DVVHVV�WKH�FRPSRVLWLRQ�RI�

WKH�LVRODWHG�3%0&�SRSXODWLRQV��

���



�� 0HWKRG�RI�GDWD�FROOHFWLRQ�DQG�RXWFRPH�PHDVXUHPHQWV

�����3ULPDU\�RXWFRPHV�

������� 3V\FKRORJLFDO� KHDOWK� DQG� 4R/�� /HYHOV� RI� VWUHVV�� GHSUHVVLRQ� DQG� DQ[LHW\� ZLOO� EH�

DVVHVVHG� XVLQJ� WKH� '$66� ��� >��@�� 7KH� '$66��� KDV� EHHQ� YDOLGDWHG� IRU� EUHDVW� FDQFHU�

VXUYLYRUV�DQG�KDV�JRRG�UHOLDELOLW\��>��@��,Q�DGGLWLRQ��WKH�)$&7�%�YHUVLRQ���>��@�ZLOO�EH�XVHG�

WR�PHDVXUH�4R/��7KLV�FDQFHU�VSHFLILF�TXHVWLRQQDLUH�LV�ZHOO�YDOLGDWHG�DQG�KDV�JRRG�UHOLDELOLW\�

DQG�PHDVXUHV�SK\VLFDO��VRFLDO�IDPLO\��HPRWLRQDO�DQG�IXQFWLRQDO�ZHOO�EHLQJ�DVSHFWV�DQG�EUHDVW�

FDQFHU� VSHFLILF� FRQGLWLRQV� >������@��3DUWLFLSDQW�ZLOO� FRPSOHWH� WKHVH� LQVWUXPHQWV� DW�EDVHOLQH��

ZHHN����7����ZHHN�����7����DQG�ZHHN�����7����

������� ,PPXQH� IXQFWLRQ�� 3%0&�FHOOV� �ZKLWH� EORRG� FHOOV��ZLOO� EH� LVRODWHG� IURP�EORRG� DQG�

3%0&�DVVHVVHG�IRU�FKDQJHV�DW�WKH�FHOOXODU�OHYHO�E\�IORZ�F\WRPHWULF�DQDO\VLV�>��@�DW�EDVHOLQH��

ZHHNV� �� �7���� � ��� �7���� DQG� � ��� �7���� &HOO� VXUIDFH�PDUNHUV�� &'���� &'���� &'���� &'����

0+&�,�� 0+&�,,�� &'���� &'���� &'����� &'���� ZLOO� EH� DVVHVVHG� E\� IORZ� F\WRPHWU\�

WHFKQLTXH�>��@�WR�GHWHUPLQH�WKH�FKDQJHV�DIWHU�WKH�SURJUDP��,Q�DGGLWLRQ��WKH�UDWLR�RI�W\SH���DQG�

W\SH���7�KHOSHU��7K��7K���F\WRNLQHV�VHFUHWHG�E\�PRQRF\WHV�DQG�7�FHOOV�ZLOO�EH�GHWHUPLQHG�WR�

XQGHUVWDQG�DQ\�FHOOXODU�FKDQJHV�IROORZLQJ�H[HUFLVH�DFWLYLW\��

�����6HFRQGDU\�RXWFRPHV�

�������$YHUDJH�GDLO\�VWHS�FRXQW��3DUWLFLSDQWV�ZLOO� UHFRUG� WKHLU�RZQ�GDLO\�VWHSV� WKURXJK� WKH�

)LWELW�$OWD�+5�DSSOLFDWLRQ��XSORDG�WKHLU�VWHS�FRXQW�RQ�WKHLU�FRPSXWHU�RU�VPDUWSKRQH�DQG�VHQG�

WKH� GDWD� WR� WKH� UHVHDUFKHU� E\� HPDLO� RU� SKRQH� FDOO�ZHHNO\��7KH\� FDQ� DOVR� UHFRUG� WKHLU� VWHSV�

IURP� WKH� WUDFNHU� LQ� D� SURYLGHG� QRWHERRN�� 5HVHDUFKHUV� FDQ� WUDFN� DQ� LQGLYLGXDO¶V� GDLO\� VWHS�

FRXQW�YLD�)LWELW�$OWD�+5�DSSOLFDWLRQ�RQ�D� FRPSXWHU�RU� VPDUWSKRQH��7KH� DYHUDJH�GDLO\� VWHS�

FRXQW�ZLOO�EH�FDOFXODWHG�DW�EDVHOLQH�DW�HDFK�RI�WKH����ZHHNV�RI�WKH�LQWHUYHQWLRQ�SURJUDP��

������� $GKHUHQFH� LQ� VWHS� WUDFNHU� XVDJH�� 7KH� SDUWLFLSDQWV¶� DGKHUHQFH� WR� VHOI�GLUHFWHG�

SK\VLFDO�DFWLYLW\�ZLOO�EH�HYDOXDWHG�E\� WKHLU�FRPSOLDQFH�E\�ZHDULQJ� WKH�)LWELW�$OWD�+5��7KH�

DGKHUHQFH�UDWH�RI�ILWQHVV�WUDFNHU�XVDJH�FDQ�EH�DQ�LQGLFDWRU�IRU�H[HUFLVH�SURJUDP�IHDVLELOLW\�LQ�

�����



EUHDVW�FDQFHU�SDWLHQWV�>��@��7KH�DGKHUHQFH�ZLOO�EH�GHILQHG�DV�VWHS�FRXQW�WUDFNHU�ZHDULQJ�WLPH�

ZLWK�GDWD�FDSWXUH��GDLO\�

KRXUV�DQG�WKH�QXPEHU�RI�ZHDULQJ�GD\V��>��@��7KH�PHDQ�RI�GDLO\�KRXUV�DQG�QXPEHU�RI�ZHDULQJ��

7DEOH����6WXG\�RXWFRPHV�PHDVXUHPHQW�IRU�ERWK�JURXSV�RI�SDUWLFLSDQWV�

2XWFRPH�

PHDVXUHPHQW�

0HWKRG� :HHN����

%DVHOLQH�

�7����

:HHN����

�7���

:HHN�

���

�7���

3ULPDU\�RXWFRPHV�

3V\FKRORJ\�KHDOWK� '$66���� [� [� [�

4R/� )$&7�%�YHUVLRQ���

TXHVWLRQQDLUH�

[� [� [�

,PPXQH�FHOO�

IXQFWLRQV�

,VRODWLRQ�RI�SHULSKHUDO�

EORRG�PRQRQXFOHDU�

FHOOV��

[� [� [�

6HFRQGDU\�

RXWFRPHV�

'DLO\�VWHS�

FRXQW�$YHUDJH�

DFWLYLW\�YROXPH�

DVVHVVPHQW�

6WHS�FRXQW�WUDFNHU� [� [� [�

�$GKHUHQFH�LQ�

SHGRPHWHU�XVDJH�

6WHS�FRXQW�WUDFNHU�

ZHDULQJ�WLPH�ZLWK�

GDWD�FDSWXUH��GDLO\�

KRXUV�DQG�WKH�QXPEHU�

RI�ZHDULQJ�GD\V��

[� [�

([HUFLVH�VHOI�

UHJXODWLRQ����

%5(4�� [� [� [�

([HUFLVH�EDUULHU�DQG�

WDVN�VHOI�HIILFDF\��

([HUFLVH�EDUULHU�DQG�

WDVN�VHOI�HIILFDF\�

UDWLQJ�VFDOH�

[� [� [�

����



GD\V�SHU�ZHHN�ZLOO�EH�FDOFXODWHG�DW�WKH�HQG�RI�ZHHN����DQG�ZHHN����RI�VHOI�GLUHFWHG�SK\VLFDO�

DFWLYLW\�SHULRG�>��@��

�������([HUFLVH�VHOI�UHJXODWLRQ��7KH�SDUWLFLSDQW¶V�VHOI�UHJXODWLRQ�IRU�H[HUFLVH�ZLOO�EH�DVVHVVHG�

XVLQJ�WKH�EHKDYLRUDO�UHJXODWLRQV�LQ�H[HUFLVH�TXHVWLRQQDLUH�YHUVLRQ����%5(4���>��@��RQ�WKUHH�

RFFDVLRQV�� 7KLV� ILYH� OHYHO�/LNHUW� VFDOH�TXHVWLRQQDLUH� KDV� ��� LWHPV� DVVHVVLQJ� H[HUFLVH� VHOI�

UHJXODWLRQ�ZKLFK�FRQVLVWV�RI�ILYH�FDWHJRULHV��H[WHUQDO��LQWURMHFWHG��LGHQWLILHG��LQWULQVLF�DQG��XQ�

PRWLYDWHG>��@�� 7KH� SV\FKRPHWULF� SURSHUWLHV� RI� WKH� %5(4�� LV� DGHTXDWH� WR� DVVHVV� VHOI�

UHJXODWLRQ�IRU�H[HUFLVH�LQ�EUHDVW�FDQFHU�VXUYLYRUV�>��@��

������� ([HUFLVH� EDUULHU� DQG� WDVN� VHOI�HIILFDF\�� 7KH� QLQH�LWHP� UDWLQJ� EDUULHU� VHOI�HIILFDF\�

VFDOH� ZLOO� EH� XVHG� WR� DVVHVV� WKH� FRQILGHQFH� RI� SDUWLFLSDQWV� SHUIRUPLQJ� H[HUFLVH� ZKHQ�

H[SHULHQFHG� VRPH� GLIILFXOWLHV�� 7DVN� VHOI�HIILFDF\� ZLOO� EH� DVVHVVHG� ZLWK� D� IRXU� LWHPV� VFDOH��

7KLV� TXHVWLRQQDLUH�ZDV� YDOLGDWHG� DQG� WHVWHG� IRU� LQWHUQDO� FRQVLVWHQF\� LQ�ZRPHQ�ZLWK� EUHDVW�

FDQFHU�GXULQJ�WUHDWPHQW�SHULRG�>��@��(IILFDF\�EHOLHIV�ZLOO�EH�DVVHVVHG�DW�WKH�VWDUW�DQG�HQG�RI�

WKH�WULDO��VHH�VWXG\�RXWFRPHV�PHDVXUHPHQW�LQ�7DEOH�����

�� 6WDWLVWLFDO�PHWKRGV

�����6DPSOH�VL]H�HVWLPDWLRQ�DQG�MXVWLILFDWLRQ�

%DVHG�RQ�D�SRZHU�RI�����DOSKD�RI�����DQG�ODUJH�HIIHFW�VL]H�LQ�FKDQJH�LQ�)$&7�%��&RKHQ¶V�G� �

������ IURP� SUHYLRXV� VWXGLHV� >��@� ZH� FDOFXODWHG� WKDW� D� PLQLPXP� RI� ��� SDUWLFLSDQWV� DUH�

UHTXLUHG�� &RQVLGHULQJ� D� ������� GURS�RXW� UDWH� LQ� H[HUFLVH� VWXGLHV� ZH� GHFLGHG� WR� UHFUXLW� D�

PLQLPXP�RI����SDUWLFLSDQWV��Q� ����LQ�HDFK�RI�WKH�WZR�FRQGLWLRQV���

�����$QDO\VLV�RI�GDWD�

%DVHOLQH�GHVFULSWLYH�VWDWLVWLFV� �PHDQ��VWDQGDUG�GHYLDWLRQ�IRU�FRQWLQXRXV�GDWD�DQG�SHUFHQWDJH�

IRU�FDWHJRULFDO�GDWD��ZLOO�EH�XVHG�WR�GHVFULEH� WKH�GLVWULEXWLRQ�RI�SHUVRQDO�GDWD�DQG�YDULDEOHV�

EHWZHHQ� WZR� JURXSV� RI� SDUWLFLSDQWV� �H�J��� DJH�� EUHDVW� FDQFHU� KHDOWK� KLVWRU\�� ERG\�

FRPSRVLWLRQV�� DQG� EORRG� SUHVVXUH��� ,QGHSHQGHQW� 7�WHVW� ZLOO� EH� XVHG� WR� FRPSDUH�PHDQV� IRU�

FRQWLQXRXV� GDWD� DQG� WKH� 3HDUVRQ� &KL� VTXDUH� ZLOO� EH� XVHG� IRU� WHVWLQJ� WKH� GLIIHUHQFH� LQ�

GLVWULEXWLRQ�RI�D�FDWHJRULFDO�YDULDEOH�DW�EDVHOLQH�>��@��

���



/LQHDU�PL[HG� PRGHOV� ZLOO� EH� XVHG� WR� LGHQWLI\� WKH� UHODWLRQVKLS� EHWZHHQ� SK\VLFDO� DFWLYLW\�

YROXPH� E\� VWHS� FRXQWLQJ� DQG� PHQWDO� KHDOWK� �'$66������ 4R/� �)$&7�%��� VHOI�UHJXODWLRQ�

�%5(4��� DQG� VHOI�HIILFDF\� DW�7���7�� DQG�7��� WKH� UHODWLRQVKLS� EHWZHHQ� DFWLYLW\� YROXPH� E\�

VWHS� FRXQWLQJ� DQG� LPPXQH�ELRPDUNHU� FKDQJHV� DW�7���7��� DQG�7���7KH�PRGHOV�ZLOO� DOVR�EH�

XVHG�WR�FRQWURO�IRU�WKH�HIIHFW�RI�FRYDULDWHV�RU�FRQIRXQGLQJ�IDFWRUV�DQG�WR�PDQDJH�IRU�PLVVLQJ�

GDWD��

��� 'DWD�VHFXULW\�DQG�FRQILGHQWLDOLW\

7KH�SDWLHQW¶V�SHUVRQDO� LQIRUPDWLRQ�DQG�KHDOWK�KLVWRU\�ZKLFK�DUH�QHFHVVDU\� IRU� WKLV� UHVHDUFK�

VWXG\�ZLOO�EH�SURWHFWHG�IRU�WKHLU�SULYDF\�DQG�FRQILGHQWLDOLW\�>��@��$OO�GDWD�RI�SDUWLFLSDQWV�ZLOO�

EH� UHFRUGHG� DGHTXDWHO\� DQG� VWRUHG� LQ� D� VHFXUH�� SDVVZRUG� SURWHFWHG� GDWDEDQN� $JUHHPHQWV�

LQYROYLQJ� GDWD� RZQHUVKLS� DQG� VWRUDJH� ZLOO� EH� GRQH� EHWZHHQ�:HVWHUQ� KHDOWK� DQG� 9LFWRULD�

8QLYHUVLW\��7KLV�VWXG\�KDV�SODQQHG�WR�KROG�FOLQLFDO�WULDOV�UHVHDUFK�GDWD�IRU����\HDUV�RU�PRUH�

EDVHG�RQ�FLUFXPVWDQFHV�>��@��,W�LV�SRVVLEOH�WR�NHHS�ILOHV�RI�KDUG�FRS\�DQG�HOHFWURQLF�ILOHV�LQ�D�

UHVHDUFK�RIILFH�DW�6XQVKLQH�+RVSLWDO��$�ORFNHG�ILOLQJ�FDELQHW�DQG�D�FRPSXWHU�IRU�UHVHDUFK�GDWD�

FDQ� RQO\� EH� DFFHVVHG� E\� DJUHHG� PHPEHUV� RI� WKH� UHVHDUFK� WHDP�� 0RUH� VSHFLILFDOO\�� WKH�

UHVHDUFKHUV�ZLOO�KDYH�D�EDFNXS�RU�UHVHUYHG�VWRUDJH�>��@��)RU�GHVWUXFWLRQ�RI�WKH�GDWD��KDUG�FRS\�

ZLOO� EH� VKUHGGHG� E\� KRVSLWDO� DQG� XQLYHUVLW\� RIILFH¶V� VKUHGGHU�� 'LJLWDO� LQIRUPDWLRQ� ZLOO� EH�

GHVWUR\HG� E\� GHOHWLQJ� RU� RYHUZULWLQJ� WKH� ILOHV��$FFRUGLQJ� WR� WKH� SURWHFWLRQ� RI� SDUWLFLSDQWV¶�

SULYDF\��SHUVRQDO��KHDOWK�UHODWHG�GDWD�DQG�FOLQLFDO�RXWFRPHV�ZLOO�EH�NHSW�DQG�UHSRUWHG�LQ�FRGHG�

RU� UHYHUVLEO\� DQRQ\PLVHG� WHFKQLTXH�� 5H�LGHQWLILDEOH� LQIRUPDWLRQ� ZLOO� EH� XVHG� IRU� GDWD�

PDQDJHPHQW� �QDPH�ZLOO�EH� UHPRYHG�DQG� UHSODFHG�E\�D�FRGH�ZKLFK�FDQ�EH� UH�LGHQWLILHG� IRU�

UHODWLQJ�WKH�GLIIHUHQW�GDWD�VHWV�DQG�GDWD�YHULILFDWLRQ��>��@��

��� 'LVFXVVLRQ

6HOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�LQ�WKLV�FOLQLFDO� WULDO� LV�FRQVLGHUHG�D�IHDVLEOH�SUDFWLFH�LQ�EUHDVW�

FDQFHU�VXUYLYRUV��0RUH�VSHFLILFDOO\��WKH�FRPELQDWLRQ�RI�VHOI�PRQLWRULQJ��VWHS�FRXQW��DQG�0,�

KDYH� EHHQ� VKRZQ� WR� EH� LPSRUWDQW� VWUDWHJLHV� IRU� ORQJ�WHUP� DGKHUHQFH� WR� SK\VLFDO� DFWLYLW\�

EHKDYLRXU�LQ�SHRSOH� OLYLQJ�ZLWK�FDQFHU��7KLV� WULDO��ZLOO�H[DPLQH� WKH�HIILFDF\�RI� WKHVH�KHDOWK�

EHKDYLRXU� FKDQJH� WHFKQLTXHV� LQ� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\�� 7KLV� LV� DQ� LPSRUWDQW� LVVXH�

EHFDXVH�WKLV� LV�D�SRWHQWLDOO\�ORZ�FRVW� LQWHUYHQWLRQ�ZKLFK�FRXOG�EH�DSSOLHG�DQG�LPSOHPHQWHG�

����



ZLGHO\�LI�VXFFHVVIXO��7KLV�VWXG\�LV�JXLGHG�E\�WKH�6HOI�'HWHUPLQDWLRQ�7KHRU\�>��@�DQG�6RFLDO�

&RJQLWLYH� 7KHRU\� >��@��:H� DQWLFLSDWH� WKDW� WKRVH�ZKR� DGKHUH� WR� WKH� SURJUDP�ZLOO� EH�PRUH�

LQWULQVLFDOO\�PRWLYDWHG�DW�WKH�HQG�RI�WKH�WULDO�LQ�FRPSDULVRQ�WR�WKRVH�ZKR�GR�QRW��:H�ZLOO�DOVR�

H[SORUH�ZKHWKHU�WKH�LQLWLDO�PRWLYDWLRQDO�RULHQWDWLRQ�SUHGLFWV�DGKHUHQFH�WR�WKH�SK\VLFDO�DFWLYLW\�

SURJUDP��,Q�DGGLWLRQ��ZH�ZRXOG�DQWLFLSDWH�WKDW�VXFFHVVIXO�DGKHUHQFH�WR�WKH�SK\VLFDO�DFWLYLW\�

SURJUDP�ZLOO�EH�DVVRFLDWHG�ZLWK�KLJKHU� OHYHOV�VHOI�HIILFDF\�EHOLHYHV�DQG�UHGXFHG�QXPEHU�RI�

EDUULHUV�WR�EH�SK\VLFDOO\�DFWLYH���

7KH�SULPDU\�RXWFRPHV�RI�WKLV�VWXG\�IRFXVHV�RQ�ERWK�SV\FKRORJLFDO�DQG�SK\VLRORJLFDO�FKDQJHV�

ZKLFK�FDQ�WUDQVODWH�SRVLWLYHO\�IRU�WKHLU�EUHDVW�FDQFHU�FOLQLFDO�RXWFRPHV��7KH�VWXG\�H[SHFWV�WKH�

HQKDQFHPHQW�RI�WKHLU�4R/��SV\FKRORJLFDO�KHDOWK�DQG�LPPXQH�ELRPDUNHUV�LQ����WR����ZHHNV�

VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� E\� SHGRPHWRU� DSSOLFDWLRQ� FRPELQLQJ� ��� ZHHNV�PRWLYDWLRQDO�

LQWHUYLHZLQJ����

$EEUHYLDWLRQV�

3$3+,2� VWXG\�� 3K\VLFDO� DFWLYLW\� DGKHUHQFH�� SV\FKRORJLFDO� KHDOWK� DQG� LPPXQRORJLFDO�

RXWFRPHV� VWXG\�� 4R/�� 4XDOLW\� RI� OLIH�� ,,*�� ,PPHGLDWH� LQWHUYHQWLRQ� JURXS�� ',*�� 'HOD\HG�

LQWHUYHQWLRQ�JURXS��%5(4���7KH�EHKDYLRUDO�UHJXODWLRQV�LQ�H[HUFLVH�TXHVWLRQQDLUH�YHUVLRQ����

'$66���� $� ���LWHP� GHSUHVVLRQ�� DQ[LHW\� DQG� VWUHVV� VFDOH�� )$&7�%�� WKH� )XQFWLRQDO�

$VVHVVPHQW� RI� &DQFHU� 7KHUDS\�%UHDVW�� $129$�� DQDO\VLV� RI� YDULDQFH�� 0,�� 0RWLYDWLRQDO�

LQWHUYLHZLQJ�� 3%0&�� 3HULSKHUDO� EORRG� PRQRQXFOHDU� FHOO�� (6�� HIIHFW� VL]H�� +5(&�� +XPDQ�

5HVHDUFK�(WKLFV�&RPPLWWHH��&'��&OXVWHU�RI�GLIIHUHQWLDWLRQ�

'HFODUDWLRQV�

(WKLFV�DSSURYDO�DQG�FRQVHQW�WR�SDUWLFLSDWH��

7KH�UHVHDUFK�SURSRVDO�PHHWV�WKH�UHTXLUHPHQWV�RI�WKH�1DWLRQDO�6WDWHPHQW�RQ�(WKLFDO�&RQGXFW�

LQ�+XPDQ�5HVHDUFK���������7KLV�VWXG\�SURWRFRO��YHUVLRQ����'DWH����$SULO��������SDUWLFLSDQW�

LQIRUPHG�� FRQVHQW� IRUP�� UHFUXLWPHQW� DQG� GDWD� FROOHFWLRQ�PDWHULDOV� KDYH� EHHQ� DSSURYHG� E\�

0HOERXUQH� +HDOWK� +XPDQ� 5HVHDUFK� (WKLFV� &RPPLWWHH� �+5(&� 5HIHUHQFH� 1XPEHU��

+5(&�������0+�������0HOERXUQH�+HDOWK�6LWH�5HIHUHQFH�1XPEHU������������RQ����$SULO�

������7KH�VWXG\�LV�UHTXLUHG�WR�VXEPLW�DQQXDO�SURJUHVV�UHSRUW�DQG�DQ\�SURSRVHG�DPHQGPHQW�WR�

0HOERXUQH�+HDOWK�+5(&��7KH�SDUWLFLSDQWV� LQYROYHG�LQ�WKLV�UHVHDUFK�PXVW�EH�ZHOO�LQIRUPHG�

DQG�DUH�YROXQWHHUV��7KH\�DOO�ZLOO�JLYH�ZULWWHQ�FRQVHQW�WR�SDUWLFLSDWH�LQ�WKLV�VWXG\���

���
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��� 0DUNODQG��'��DQG�9��7RELQ��$�PRGLILFDWLRQ�WR�WKH�EHKDYLRXUDO�UHJXODWLRQ�LQ�H[HUFLVH�TXHVWLRQQDLUH�WR
LQFOXGH�DQ�DVVHVVPHQW�RI�DPRWLYDWLRQ��-RXUQDO�RI�6SRUW�DQG�([HUFLVH�3V\FKRORJ\����������������������

��� 5RJHUV��/�4���HW�DO���([HUFLVH�EDUULHU�DQG�WDVN�VHOI�HIILFDF\�LQ�EUHDVW�FDQFHU�SDWLHQWV�GXULQJ�WUHDWPHQW�
6XSSRUWLYH�FDUH�LQ�FDQFHU���������������S��������

��� 5RJHUV��/�4���HW�DO���([HUFLVH�EDUULHU�DQG�WDVN�VHOI�HIILFDF\�LQ�EUHDVW�FDQFHU�SDWLHQWV�GXULQJ�WUHDWPHQW�
6XSSRUW�&DUH�&DQFHU���������������S��������

��� 'HDNLQ�8QLYHUVLW\��5HFUXLWLQJ�KXPDQ�SDUWLFLSDQWV�������
��� 1DWLRQDO�+HDOWK�DQG�0HGLFDO�5HVHDUFK�&RXQFLO��1DWLRQDO�VWDWHPHQW�RQ�HWKLFDO�FRQGXFW�LQ�KXPDQ

UHVHDUFK������������
��� &RQVRUW�JURXS��&RQVRUW�WUDQVSDUHQW�UHSRUWLQJ�RI�WULDOV�������
��� 7DNDFV��-���HW�DO���9DOLGDWLRQ�RI�WKH�)LWELW�2QH�DFWLYLW\�PRQLWRU�GHYLFH�GXULQJ�WUHDGPLOO�ZDONLQJ��-RXUQDO

2I�6FLHQFH�$QG�0HGLFLQH�,Q�6SRUW���������������S����������
��� +DUWPDQ��6�-���HW�DO���,PSDFW�RI�LQFUHDVLQJ�SK\VLFDO�DFWLYLW\�RQ�FRJQLWLYH�IXQFWLRQLQJ�LQ�EUHDVW�FDQFHU

VXUYLYRUV��5DWLRQDOH�DQG�VWXG\�GHVLJQ�RI�0HPRU\�	�0RWLRQ��&RQWHPSRUDU\�FOLQLFDO�WULDOV������������S�
��������

��� 6FKPLW]��.�+���HW�DO���$PHULFDQ�&ROOHJH�RI�6SRUWV�0HGLFLQH�URXQGWDEOH�RQ�H[HUFLVH�JXLGHOLQHV�IRU
FDQFHU�VXUYLYRUV��0HG�6FL�6SRUWV�([HUF���������������S����������

��� 'HSDUWPHQW�RI�KHDOWK�$XVWUDOLDQ�*RYHUQPHQW��&KRRVH�KHDOWK��EH�DFWLYH��D�SK\VLFDO�DFWLYLW\�JXLGH�IRU
ROGHU�$XVWUDOLDQV�������

��� /RYLERQG��3�)��DQG�6�+��/RYLERQG��7KH�VWUXFWXUH�RI�QHJDWLYH�HPRWLRQDO�VWDWHV��&RPSDULVRQ�RI�WKH
'HSUHVVLRQ�$Q[LHW\�6WUHVV�6FDOHV��'$66��ZLWK�WKH�%HFN�'HSUHVVLRQ�DQG�$Q[LHW\�,QYHQWRULHV��%HKDYLRXU
UHVHDUFK�DQG�WKHUDS\���������������S����������

��� 6FKUHLEHU��-�$��,PDJH�RI�*RG��HIIHFW�RQ�FRSLQJ�DQG�SV\FKRVSLULWXDO�RXWFRPHV�LQ�HDUO\�EUHDVW�FDQFHU
VXUYLYRUV��LQ�2QFRORJ\�1XUVLQJ�)RUXP�������

��� *DUFLD��6�)��DQG�(�$��+DKQ��0HDVXUH�YDOLGDWLRQ�LV�DQ�RQJRLQJ�SURFHVV��WKH�)XQFWLRQDO�$VVHVVPHQW�RI
&DQFHU�7KHUDS\�%UHDVW�6\PSWRP�,QGH[�DV�D�FDVH�H[DPSOH��$QQDOV�RI�SDOOLDWLYH�PHGLFLQH�������������
S� ��������

��� %UDG\��0�-���HW�DO���5HOLDELOLW\�DQG�YDOLGLW\�RI�WKH�)XQFWLRQDO�$VVHVVPHQW�RI�&DQFHU�7KHUDS\�%UHDVW
TXDOLW\�RI�OLIH�LQVWUXPHQW��-�&OLQ�2QFRO���������������S���������

��� +DQ��7�+���HW�DO���(YDOXDWLRQ�RI���FOLQLFDO�GHQGULWLF�FHOO�PDWXUDWLRQ�SURWRFROV�FRQWDLQLQJ
OLSRSRO\VDFFKDULGH�DQG�LQWHUIHURQ�JDPPD��-RXUQDO�RI�LPPXQRWKHUDS\��+DJHUVWRZQ��0G����������������
�������S����������

���



��� 'H�-HVXV��6���HW�DO���)HDVLELOLW\�RI�DQ�H[HUFLVH�LQWHUYHQWLRQ�IRU�IDWLJXHG�EUHDVW�FDQFHU�SDWLHQWV�DW�D
FRPPXQLW\�EDVHG�FDUGLDF�UHKDELOLWDWLRQ�SURJUDP��&DQFHU�0DQDJ�5HV�����������S��������

��� 0LOQH��+�0���HW�DO���,PSDFW�RI�D�&RPELQHG�5HVLVWDQFH�DQG�$HURELF�([HUFLVH�3URJUDP�RQ�0RWLYDWLRQDO
9DULDEOHV�LQ�%UHDVW�&DQFHU�6XUYLYRUV��$�5DQGRPL]HG�&RQWUROOHG�7ULDO��$QQDOV�RI�%HKDYLRUDO
0HGLFLQH���������������S����������

��� 0LOQH��+�0���HW�DO���(IIHFWV�RI�D�FRPELQHG�DHURELF�DQG�UHVLVWDQFH�H[HUFLVH�SURJUDP�LQ�EUHDVW�FDQFHU
VXUYLYRUV��D�UDQGRPL]HG�FRQWUROOHG�WULDO��%UHDVW�&DQFHU�5HV�7UHDW����������������S���������

��� +D]UD��$��DQG�1��*RJWD\��%LRVWDWLVWLFV�6HULHV�0RGXOH����&RPSDULQJ�*URXSV���&DWHJRULFDO�9DULDEOHV�
,QGLDQ�MRXUQDO�RI�GHUPDWRORJ\���������������S����������

��� :RUOG�+HDOWK�$VVRFLDWLRQ��:RUOG�0HGLFDO�$VVRFLDWLRQ�'HFODUDWLRQ�RI�+HOVLQNL�(WKLFDO��3ULQFLSOHV�IRU
0HGLFDO�5HVHDUFK�,QYROYLQJ�+XPDQ�6XEMHFWV�������

����



&KDSWHU��
3$3+,2�VWXG\�SURWRFRO

��E��$PHQGPHQWV�WR�WKH�3$3+,2�6WXG\�SURWRFRO�DQG�$GGLQJ�D�QHZ�UHFUXLWLQJ�VLWH�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

$IWHU� WKH� VWXG\� KDG� VXIIHUHG� WKH� LPSDFW� RI� &29,'���� GLVWXUELQJ� SDUWLFLSDQW� UHFUXLWPHQW�

DW� EUHDVW�FDQFHU�VHUYLFH�FOLQLFV� LQ�0DUFK�������ZH�UHTXHVWHG� WZR� DPHQGPHQWV� WR� WKH� VWXG\�

SURWRFRO�IURP�0HOERXUQH�+HDOWK�+XPDQ�5HVHDUFK�(WKLFV�&RPPLWWHH��7KH�ILUVW�RQH�ZDV�WR�DGG�

D�QHZ�UHFUXLWPHQW�VLWH���,PSURYLQJ�DQG�3URPRWLQJ�&RPPXQLW\�+HDOWK��,3&�+HDOWK���LQ�$OWRQD�

0HDGRZV��0HOERXUQH��9LFWRULD��7KH�RWKHU�UHTXHVW�ZDV�IRU�DOWHUQDWLYH�UHFUXLWPHQW�PHWKRGV�DQG�

FKDQJHV� WR� WKH� EUDQG� RI� SHGRPHWHU� VXSSOLHG� WR� SDUWLFLSDQWV�� 7KH� GHWDLOV� RI� WKH� SURWRFRO�

DPHQGPHQWV�DQG�WKH�QHZ�UHFUXLWLQJ�VLWH�DUH�GHVFULEHG�EHORZ��

$� 7KH�DPHQGPHQW�UHTXHVW�IRUP�IRU�DGGLQJ�D�QHZ�UHFUXLWLQJ�VLWH�DQG�UHODWHG�GRFXPHQWV

ZHUH�VXEPLWWHG�RQ����0DUFK������

7KH�GHILQLWLRQ�RI�WKH�FKDQJHV�LQFOXGHG�

�� 7KH�SURMHFW�ZRXOG�OLNH�WR�UHFUXLW�SDUWLFLSDQWV�IURP�%UHDVW�FDQFHU�VXSSRUW�JURXS�DW

,3&�$OWRQD�0HDGRZV�E\�SURYLGLQJ�WKH�LQIRUPDWLRQ�RI�SURMHFW�WR�SRWHQWLDO

SDUWLFLSDQWV��7KH�VWXG\�LV�SUHVHQWO\�RFFXUULQJ�DW�:HVWHUQ�+HDOWK�

7KH�UHDVRQ�IRU�FKDQJH��

�� 7KHUH�ZDV�D�ORZ�UHFUXLWPHQW�UDWH�DW�:HVWHUQ�+HDOWK�RYHU�WKH�SUHFHGLQJ�WZR�PRQWKV�

%� 7KH� DPHQGPHQW� UHTXHVW� IRUP� IRU� DOWHUQDWLYH� UHFUXLWPHQW� PHWKRGV� DQG� DPHQGHG

SURWRFRO�ZHUH�VXEPLWWHG�RQ����0D\������

7KH�GHILQLWLRQ�RI�FKDQJHV�LQFOXGHG�

�� 7KH�LQYHVWLJDWRUV�ZRXOG�OLNH�WR�FKDQJH�WKH�EUDQG�RI�PDWHULDO��SHGRPHWHU��XVHG�E\
SDUWLFLSDQWV�IURP�*DUPLQ�9LYRILW��WR�)LWELW�DOWD�+5�

�� $GGLQJ�DOWHUQDWLYH�PHWKRGV�IRU�SDUWLFLSDQW�UHFUXLWPHQW�VXFK�DV�SKRQH�FDOOV�GXULQJ
VFKHGXOHG�IROORZ�XSV�E\�SK\VLFLDQV�DQG�EUHDVW�FDUH�QXUVHV��DV�ZHOO�DV�VRFLDO�PHGLD
SURPRWLRQ�

�� $GGLQJ�DOWHUQDWLYH�PHWKRGV�IRU�FRQVHQW�DQG�FRPPXQLFDWLRQ�ZLWK�SDUWLFLSDQWV

GXULQJ�WKH�&29,'����SDQGHPLF��LQFOXGLQJ�HPDLO��SKRQH�FDOO�DQG�YLGHR�FDOO��WR

���



�������HQVXUH�SDUWLFLSDQW�VDIHW\��

7KH�UHDVRQ�IRU�FKDQJHV�LQFOXGHG��

�� 7KH�SHGRPHWHU�ZH�SURSRVHG�WR�XVH�LV�RXW�RI�GDWH�DQG�RXW�RI�VWRFN���6R�WKHUH
ZDV�D�QHHG�WR�RUGHU�D�QHZ�EUDQG�ZKLFK�LV�DFFXUDWH�EXW�LGHQWLFDO�LQ�XVDJH�DQG
DSSOLFDWLRQ�DV�ZH�SURSRVHG�LQ�WKH�VWXG\�SURWRFRO�

�� 'XULQJ�&29,'����VLWXDWLRQ�WKDW�ZH�ZHUH�UHTXLUHG�WR�NHHS�VRFLDO�GLVWDQFLQJ�
WKH�SURMHFW�ZDV�XQDEOH�WR�UHFUXLW�QHZ�SDUWLFLSDQWV�E\�IDFH�WR�IDFH�PHHWLQJ�

�� &29,'����VLWXDWLRQ�DQG�VRFLDO�GLVWDQFLQJ�OLPLWHG�RXU�IDFH�WR�IDFH�PHHWLQJV
ZLWK�SDUWLFLSDQWV�

7KH�0HOERXUQH�+HDOWK�+5(&�DSSURYHG�ERWK�DPHQGPHQW�RQ����-XQH������UHTXHVWV�ZLWK�
UHODWHG�GRFXPHQWV�DV�WKH�IROORZLQJV��

�� $GYHUWLVLQJ�SRVWHU�YHUVLRQ���GDWHG����0D\�����
�� /HWWHU�RI�LQYLWDWLRQ�WR�SDUWLFLSDQWV�DW�,3&�+HDOWK�YHUVLRQ���GDWHG����0D\�����
�� 3$3+,2�����3URWRFRO�YHUVLRQ���GDWHG����$SULO�����
�� 0DVWHU�$GXOW�SDUWLFLSDQW�LQIRUPHG�FRQVHQW�IRUP�YHUVLRQ���GDWHG����$SULO�����
�� 6FULSW�RI�UHFUXLWPHQW�E\�HPDLO�YHUVLRQ���GDWHG����0D\�����
�� 6FULSW�RI�UHFUXLWPHQW�E\�SKRQH�FDOO�YHUVLRQ���GDWHG����0D\�����
�� 6FULSW�RI�UHFUXLWPHQW�E\�6RFLDO�PHGLD�YHUVLRQ���GDWHG����0D\�����

7KH�OHWWHUV�RI�DPHQGPHQW�DSSURYDO�IURP�0HOERXUQH�+HDOWK�+5(&�DUH�LOOXVWUDWHG�LQ�)LJXUH���
DQG����

�����



)LJXUH����7KH�OHWWHU�RI�DPHQGPHQW�DSSURYDO�IURP�0HOERXUQH�+HDOWK�+5(&��$GGLQJ�,3&�
+HDOWK�$OWRQD�0HDGRZV�DV�D�QHZ�UHFUXLWLQJ�VLWH�

���



)LJXUH����7KH�OHWWHU�RI�DPHQGPHQW�DSSURYDO�IURP�0HOERXUQH�+HDOWK�+5(&��DOWHUQDWLYH�
UHFUXLWPHQW�PHWKRGV�

����



&KDSWHU���

���



&KDSWHU���

7KH�SLORW�UHVXOWV�RI�WKH�3$3+,2�VWXG\�

&KDSWHU�SUHIDFH��

7KLV�FKDSWHU�FRQVLVWV�RI�D�SLORW�DQDO\VLV��UHVXOWV�DQG�GLVFXVVLRQ�RI�WKH�3$3+,2�WULDO��

$GGLWLRQDOO\��WKLV�FKDSWHU�VKRZV�WKH�GRFXPHQWV�ZKLFK�ZHUH�DSSURYHG�E\�WKH�0HOERXUQH�

+HDOWK�+XPDQ�5HVHDUFK�(WKLFV�&RPPLWWHH�VXFK�DV�WKH�VWXG\�SURWRFRO��SDUWLFLSDQW�LQIRUPHG�

FRQVHQW�IRUP��DGYHUWLVLQJ�SRVWHU�DQG�TXHVWLRQQDLUHV�

����



&KDSWHU���

7KH�3LORW�UHVXOWV�RI�3$3+,2�VWXG\�

�D��7KH�HIIHFW�RI�FRPELQHG�SHGRPHWHU�DQG�PRWLYDWLRQDO�LQWHUYLHZLQJ�RQ�DGKHUHQFH�

LQ�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�LQ�EUHDVW�FDQFHU�VXUYLYRUV��$����ZHHNV�IHDVLELOLW\�RI�

UDQGRPL]HG�FRQWUROOHG�WULDO�

�� ,QWURGXFWLRQ

7KH� $PHULFDQ� &ROOHJH� RI� 6SRUW� 0HGLFLQH� �$&60�� DFNQRZOHGJHV� WKDW� IROORZLQJ� RU�

DGKHULQJ� WR� SK\VLFDO�DFWLYLW\�RU�H[HUFLVH� UHFRPPHQGDWLRQ� LV� HVVHQWLDO� IRU�FDQFHU� VXUYLYRUV��

+RZHYHU�� WKLV� DOVR� UHTXLUHV� WHVWLQJ� WKH� VDIHW\� DQG� HIIHFWLYHQHVV� RI� VSHFLILF� SURJUDPV� IRU�

GLIIHUHQW�SRSXODWLRQV��7KH� JXLGHOLQHV� IRU� WKH� JHQHUDO� SRSXODWLRQ� IRU� DHURELF� H[HUFLVH� VWDWH��

WKDW� LQGLYLGXDOV� VKRXOG� HQJDJH� LQ� DW� OHDVW� ���� PLQXWHV� RI� PRGHUDWH�LQWHQVLW\� DFWLYLW\� RU�

��� PLQXWHV� RI� YLJRURXV�LQWHQVLW\� DFWLYLW\� ZHHNO\�� 7KH� UHFRPPHQGDWLRQV� IRU� UHVLVWDQFH�

WUDLQLQJ� DUH� D� PLQLPXP� RI� ���� VHVVLRQV� SHU� ZHHN� >�@�� 7KH� &OLQLFDO� 2QFRORJ\� 6RFLHW\� RI�

$XVWUDOLD� �&26$�� VWDWH� WKDW� H[HUFLVH� SURJUDPV� VKRXOG� EH� LQFOXGHG� LQ� WKH� VWDQGDUG� FDUH� RI�

FDQFHU� SDWLHQWV� >�@��7KH\�DOVR� UHFRPPHQG� WKDW� WKH� SURJUDP� VKRXOG� EH� PRGLILHG� WR� VXLW� DQ�

LQGLYLGXDO¶V�SK\VLFDO�DELOLW\��FDQFHU�WUHDWPHQW�DQG�PHGLFDO�FRQGLWLRQV�>�@��

'HVSLWH�VWURQJ�UHFRPPHQGDWLRQV�IRU�SK\VLFDO�DFWLYLW\�E\�KHDOWK�FDUH�SURIHVVLRQDOV�IRU�SHRSOH�

OLYLQJ�ZLWK�FDQFHU��VRPH�SDWLHQWV�DQG�VXUYLYRUV�KDYH�GLIILFXOW\�DGKHULQJ�WR�H[HUFLVH�SURJUDPV�

>�@�� ([HUFLVH� DGKHUHQFH� DPRQJ� EUHDVW� FDQFHU� SDWLHQWV� KDV� EHHQ� VKRZQ� WR� EH� LQIOXHQFHG�

E\� IDWLJXH��ZRUN� UHVSRQVLELOLWLHV�� FDQFHU� SURJQRVLV�� ODFN� RI� H[HUFLVH� LQWHUHVW� DQG� SHUFHLYHG�

ODFN�RI�H[HUFLVH�EHQHILW�>�@��

$V� VXFK� LW� KDV�EHHQ� VXJJHVWHG� WKDW� H[HUFLVH�SURJUDP� IRU�SHRSOH� OLYLQJ�ZLWK�FDQFHUV� VKRXOG�

QRW�EH�WRR�VWULFW�RU�FRQWUROOHG�>�@��,Q�D�ORFDO�FRPPXQLW\��D�VLPSOH�DFWLYLWLHV�VXFK�DV�ZDONLQJ�DW�

OLJKW� LQWHQVLW\�� ZLWK� D� JUDGXDOO\� LQFUHDVH� WR� D� PRGHUDWH� ZRUNORDG� LV� SUDFWLFDO� IRUP� RI�

H[HUFLVH� IRU� FDQFHU� VXUYLYRUV� WR� DGKHUH� WR� >�@�� 7KHUHIRUH�� � WKH� FXUUHQW� VWXG\�� WKH� 3K\VLFDO�

$FWLYLW\� DGKHUHQFH�� 3V\FKRORJLFDO� +HDOWK� DQG� ,PPXQRORJLFDO� 2XWFRPHV� LQ� EUHDVW� FDQFHU�

VXUYLYRUV� VWXG\� �3$3+,2� VWXG\��XWLOL]HV�D�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�SURJUDP�LQ�ZKLFK�

EUHDVW�FDQFHU�VXUYLYRUV�HQJDJH�

����



LQ� VHOI�PRQLWRULQJ� DQG� UHFHLYH� PRWLYDWLRQDO� LQWHUYLHZLQJ� WR� HQKDQFH� SK\VLFDO� DFWLYLW\�

DGKHUHQFH��

$� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� SURJUDP� LQ� D� UHVHDUFK� VWXG\� HQDEOHV� DQ� LQGLYLGXDO� WR�

DXWRQRPRXVO\�SHUIRUP�SK\VLFDO�DFWLYLW\�LQGHSHQGHQW�RI�WKH�VXSHUYLVLRQ�E\�DQ�H[HUFLVH�WUDLQHU�

>�@��+RZHYHU�� WKHUH� LV�D�QHHG� IRU� UHVHDUFKHUV� WR�H[SODLQ� WKH�H[HUFLVH�SURJUDP�FOHDUO\� WR� WKH�

SDUWLFLSDQW�DQG�UHTXLUHV�SDUWLFLSDQWV�WR�WDNH�UHVSRQVLELOLW\�LQ�FRPSOHWLQJ�WKH�SUHVFULEHG�DFWLYLW\�

>�@��$OWKRXJK�SDUWLDOO\�VXSHUYLVHG�KRPH�EDVHG�H[HUFLVH��RQH�FRPPRQ�VHOI�GLUHFWHG�SK\VLFDO�

DFWLYLW\�SURJUDP��IRU�FDQFHU�SDWLHQWV�VHHPV�WR�EH�IOH[LEOH�IRU�DGKHUHQFH�WR�WKH�SURJUDP��WKLV�

SDUWLDO�FRDFKLQJ��EDVHG�H[HUFLVH�SURJUDP�FDQ�LQ�IDFW�SURPRWH�H[HUFLVH�DGKHUHQFH�WKURXJK�VRFLDO�

RU�SHHU�VXSSRUW�>�@��

3K\VLFDO� DFWLYLW\� RU� H[HUFLVH� SURJUDPV� ZKLFK� LQWHJUDWHG� EHKDYLRXUDO� FKDQJH� VWUDWHJLHV� DUH�

HIIHFWLYH�LQ�SURPRWLQJ�VKRUW�WHUP�H[HUFLVH�DGKHUHQFH�LQ�EUHDVW�FDQFHU�VXUYLRUV��)RU�H[DPSOH��

SKRQH�FRXQVHOOLQJ�DQG�VHOI�PRQLWRULQJ�KDYH�EHHQ�VKRZQ�WR�SURGXFH�ODUJHU�LPSURYHPHQWV�LQ�

SK\VLFDO�DFWLYLW\�EHKDYLRXU�RU�DGKHUHQFH�>�@��

6HOI�PRQLWRULQJ�LV�DQ�LPSRUWDQW�HOHPHQW�RI�VHOI�UHJXODWLRQ�WKHRU\�DQG�HIIHFWLYH�VHOI�PRQLWRULQJ�

FDQ�HQKDQFH�WDVN�SHUIRUPDQFH�DQG�H[HUFLVH�HQJDJHPHQW�>��@��([HUFLVH�XVLQJ�D�WHFKQRORJLFDO�

GHYLFH� VXFK� DV�PRELOH� SKRQH� DSSOLFDWLRQ� IRU� VHOI�PRQLWRULQJ� FDQ� LQFUHDVH�ZHHNO\� H[HUFLVH�

GXUDWLRQ� LQ� DGXOWV� >��@��6RPH� VWXGLHV� KDYH�XVHG�SHGRPHWHUV� RU� DFFHOHURPHWHUV� IRU� SK\VLFDO�

DFWLYLW\� VHOI�PRQLWRULQJ� DQG� VHOI�UHFRUG� >�@�� /LNHZLVH�� PRWLYDWLRQDO� LQWHUYLHZLQJ� �0,�� FDQ�

VXSSRUW� LQGLYLGXDOV¶�EHKDYLRXUDO�FKDQJH� LQ� WDQGHP�ZLWK�VHOI�PRQLWRULQJ�DQG�VHOI�HYDOXDWLRQ�

>��@��$SSOLFDWLRQ�RI�0,�LQ�D����ZHHN�PXOWLIDFHWHG�OLIHVW\OH�SURJUDP�ZDV�UHSRUWHG�WR�LPSURYH�

SK\VLFDO�DFWLYLW\�EHKDYLRXU�DQG�DHURELF�ILWQHVV�LQ�RYHUZHLJK�EUHDVW�FDQFHU�VXUYLYRUV�>��@��

3K\VLFDO�DFWLYLW\�DGKHUHQFH��D�FULWLFDO�IDFWRU�LQ�DFKLHYLQJ�WKH�RXWFRPHV�LQ�RI�SK\VLFDO�DFWLYLW\�

SURPRWLRQ�SURMHFWV�>��@��KDV�EHHQ�GHILQHG�DV�DQ�LQGLYLGXDO¶V�EHKDYLRXU�UHJDUGLQJ�D�SK\VLFDO�

DFWLYLW\�UHFRPPHQGDWLRQ�>�@��%HVLGHV�WKH�EHQHILWV�WR�SK\VLFDO�DFWLYLW\�PRWLYDWLRQ��VWHS�WUDFNHUV�

FDQ�EH�XVHG�WR�WUDFN�DGKHUHQFH�WR�H[HUFLVH�JRDOV�RI�SDUWLFLSDQWV�LQ�UHVHDUFK�VWXGLHV�>��@��7KH�

VWHS�WUDFNHU�FDQ�DOVR�EH�XVHG�IRU�WKH�DVVHVVPHQW�RI�D�GRVH�UHVSRQVH�UHODWLRQVKLS��)RU�H[DPSOH��

VRPH�VWXGLHV�XVH�DFWLYLW\�WUDFNHUV� WR�UHFRUG�SDUWLFLSDQWV¶�GDLO\�VWHS�FRXQW��H[HUFLVH�LQWHQVLW\�

DQG� WLPH� VSHQW� EHLQJ� DFWLYH� >��@�� $� UDQGRPLVHG� FRQWUROOHG� VWXG\� UHSRUWHG� WKH� PHGLDQ�

SHUFHQWDJH�RI�WKH�GD\V�ZHDULQJ�DFWLYLW\�WUDFNHU�DW�OHDVW����KRXUV�SHU�GD\�DV�D�SUR[\�IRU�SK\VLFDO�

DFWLYLW\�DGKHUHQFH�LQ�SRVWPHQRSDXVDO�ZRPHQ�>��@��

���



7KLV�SLORW� VWXG\� LV�D�SUHOLPLQDU\�DQDO\VLV�RI� WKH�3$3+,2�WULDO��DSSURYHG�E\� WKH�0HOERXUQH�

+HDOWK� +XPDQ� 5HVHDUFK� (WKLFV� &RPPLWWHH� RQ� ��� $SULO� ����� �+5(&� UHIHUHQFH� QXPEHU��

+5(&�������0+������� DQG� DXWKRULVHG� WR� EH� FRQGXFWHG� DW� :HVWHUQ� +HDOWK� +RVSLWDO��

0HOERXUQH��$XVWUDOLD�E\�WKH�:HVWHUQ�+HDOWK��2IILFH�IRU�5HVHDUFK�RQ���'HFHPEHU�������7KH�

UDQGRPLVHG� FRQWUROOHG� WULDO� ZDV� UHJLVWHUHG� DW� WKH� $XVWUDOLD� 1HZ� =HDODQG� &OLQLFDO� 7ULDOV�

5HJLVWU\��1XPEHU��$&751�����������������

7KLV� SLORW� UDQGRPLVHG� FRQWUROOHG� VWXG\� DLPHG� WR� DVVHVV� WKH� IHDVLELOLW\� RI� WZR� PRWLYDWLRQ�

VWUDWHJLHV�EHWZHHQ�VWHS�WUDFNHU�DQG�0,�IRU�SURPRWLQJ�SK\VLFDO�DFWLYLW\�DGKHUHQFH�LQWR�D�VHOI�

GLUHFWHG�SK\VLFDO�DFWLYLW\�LQ�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV��

�� 0DWHULDOV�DQG�0HWKRGV

�����6WXG\�GHVLJQ

7KH�3$3+,2�VWXG\�ZDV�GHVLJQHG�DV�D����ZHHNV�WZR�DUPHG�UDQGRPLVHG�FRQWUROOHG�WULDO�ZLWK

FURVVRYHU�GHVLJQ�FRQGXFWHG�DW�WKH�%UHVW�&DQFHU�6HUYLFH�&OLQLF�DW�6XQVKLQH�+RVSLWDO��:HVWHUQ

+HDOWK��0HOERXUQH��$XVWUDOLD�>��@��+RZHYHU��WKH�SLORW�VWXG\�UHSRUWHG�WKH�ILUVW�SKDVH�WKDW�ZDV

ODVWLQJ����ZHHNV�IRU�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�XVLQJ�D�SHGRPHWHU�LQ�ERWK�LQWHUYHQWLRQ�DQG

FRQWURO� JURXSV�� 7KH� SDUWLFLSDQWV� EHJLQQLQJ� WKH� WULDO� LQ� WKH� LQWHUYHQWLRQ� JURXS� �,PPHGLDWH

LQWHUYHQWLRQ� JURXS�� ,,*�� UHFHLYHG� �� VHVVLRQV� RI� 0,� DFURVV� ��� ZHHNV� ��� E\� IDFH�WR�IDFH

LQWHUYLHZLQJ�DW�ZHHN���DQG���WLPHV�E\�SKRQH�FDOO�DW�ZHHNV������DQG�����7KH�SDUWLFLSDQWV�LQ�WKH

FRQWURO�JURXS��'HOD\HG�LQWHUYHQWLRQ�JURXS��',*��SHUIRUPHG�WKH�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\

ZLWKRXW�UHFHLYLQJ�0,�RYHU����ZHHNV��7KH�JURXSV�WKHQ�VZDS�LQWHUYHQWLRQV��ZLWK�QR�H[WUD�ZHHN

ZDVKRXW�SHULRG�LQ�EHWZHHQ�

$IWHU� UHDGLQJ� WKH�SDUWLFLSDQW� LQIRUPDWLRQ�DQG�JLYLQJ� LQIRUPHG�FRQVHQW�HDFK�SDUWLFLSDQW�ZDV�

UDQGRPO\�DOORFDWHG�LQWR�RQH�RI�WZR�JURXSV�E\�VLPSOH�UDQGRPLVDWLRQ�XVLQJ�D�WDEOH�FUHDWHG�E\�

FRPSXWHU� VRIWZDUH� DQG� VHDOHG� RSDTXH� HQYHORSHV�� 7KH� UDQGRPLVDWLRQ�ZDV� FRQGXFWHG� E\� DQ�

DVVRFLDWH�LQYHVWLJDWRU�ZKR�ZDV�EOLQGHG�WR�WKH�KHDOWK�KLVWRU\�RI�SDUWLFLSDQWV��

�����3DUWLFLSDQWV�

7KH�VWXG\�UHFUXLWHG�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV�ZKR�ZHUH�ZLWKLQ�WKUHH�\HDUV�RI�GLDJQRVLV�

DQG�DW�OHDVW�VL[�PRQWKV�DIWHU�FRPSOHWLRQ�RI�SULPDU\�WUHDWPHQW��LQFOXGLQJ�VXUJHU\��FKHPRWKHUDS\�

DQG�RU�UDGLRWKHUDS\��3RWHQWLDO�SDUWLFLSDQWV�ZHUH�GLDJQRVHG�ZLWK�VWDJH���WR���EUHDVW�FDQFHU�RU�

GXFWDO�FDUFLQRPD�LQ�VLWX��'&,6���DJHG����DQG�ROGHU��7KRVH�ZKR�ZHUH�RU�KDG�SUHYLRXVO\�EHHQ�

SUHVFULEHG�KRUPRQDO�WKHUDSLHV�VXFK�DV�WDPR[LIHQ�DQG�DURPDWDVH�LQKLELWRUV��RU�LPPXQH�WDUJHWHG

WKHUDSLHV��+HUFHSWLQ��ZHUH�HOHJLEOH�WR�SDUWLFLSDWH��7KH�VWXG\�DOVR�UHFUXLWHG�SDUWLFLSDQWV�ZKR�ZHUH

���



XQDEOH� WR� UHDG�ZULWH�(QJOLVK�EXW�ZHUH� OLWHUDWH�DQG�(QJOLVK�VSHDNLQJ��7KH�UHVHDUFKHU�ZRXOG� UHDG� DOO�

GRFXPHQWV��LQIRUPHG�FRQVHQW�IRUP�DQG�TXHVWLRQQDLUHV��IRU�SDUWLFLSDQWV�ZKR�FDQQRW�UHDG�(QJOLVK��

([FOXVLRQ�FULWHULD�ZHUH�WKRVH�ZKR�ZHUH�XQGHUJRLQJ�DFWLYH�EUHDVW�FDQFHU� WUHDWPHQW��VXUJHU\��
FKHPRWKHUDS\�DQG�UDGLDWLRQ���RU�ZHUH�OHVV� WKDQ�VL[�PRQWKV�SRVW�DFWLYH�WUHDWPHQW��DV�ZHOO�DV�

WKRVH�ZLWK�FRJQLWLYH�LPSDLUPHQW��FDQFHU�UHFXUUHQFH�RU�PHWDVWDVLV��

�����5HFUXLWPHQW�

7KH�SLORW�VWXG\�UHFUXLWPHQW�LV�RQJRLQJ��EXW�WKLV�GDWD�VHW�UHSUHVHQWV�WKRVH�UHFUXLWHG�LQ�WKH����

PRQWKV�EHWZHHQ�)HEUXDU\�DQG�'HFHPEHU�������6XUJHRQV��FOLQLFLDQV��RQFRORJLVWV�DQG�EUHDVW�

FDUH�QXUVHV�ZHUH�UHTXHVWHG�WR�LQIRUP�SRWHQWLDO�SDUWLFLSDQWV�RI�WKH�VWXG\��5HVHDUFKHUV�SURYLGHG�
VWXG\�IO\HUV�WR�EUHDVW�FDUH�QXUVHV�DW�WKH�%UHDVW�&DQFHU�&OLQLF�DQG�DVNHG�WKHP�WR�GLVSOD\�RU�JLYH�

WKH�IO\HUV�WR�HOLJLEOH�VXUYLYRUV��

5HFUXLWPHQW�SURFHVV�SDXVHG�IRU�WZR�PRQWKV�LQ�$SULO�WR�0D\������GXH�WR�WKH�JOREDO�&29,'�

���SDQGHPLF�DIWHU�ZKLFK�WKH�SURMHFW�VWDUWHG�UHFUXLWPHQW�DJDLQ�E\�SKRQH�FDOO��HPDLO�DQG�VRFLDO�

PHGLD�LQ�-XQH������ZKHQ�WKH�RXWEUHDN�RI�WKH�GLVHDVH�LQ�9LFWRULD��$XVWUDOLD�ZDV�FRQWUROOHG��7KH�

FOLQLFLDQV�DQG�EUHDVW�FDUH�QXUVHV�ZHUH�DEOH�WR�LQWURGXFH�WKH�SURMHFW�WR�HOLJLEOH�VXUYLYRUV�GXULQJ�

IROORZ�XS� DSSRLQWPHQWV� DQG� DVNHG� WKH� SRWHQWLDO� SDUWLFLSDQWV¶� SHUPLVVLRQ� IRU� D� UHVHDUFKHU¶V�

GLUHFW�FRQWDFW�E\�SKRQH�FDOO�RU�HPDLO��7KH�UHFUXLWPHQW�E\�SKRQH�FDOO��HPDLO�DQG�VRFLDO�PHGLD�

ZDV� DSSURYHG� E\� DPHQGPHQW� E\� 0HOERXUQH� +HDOWK� +XPDQ� 5HVHDUFK� (WKLFV� &RPPLWWHH�
�+5(&��LQ�-XQH�������

7KH� VWXG\� DOVR� DGGHG� D� QHZ� SDUWLFLSDQW� UHFUXLWPHQW� VLWH� DW� ,PSURYLQJ� DQG� 3URPRWLQJ�

&RPPXQLW\�+HDOWK��,3&�KHDOWK��$OWRQD�0HDGRZV��DSSURYHG�E\�0HOERXUQH�+HDOWK�+5(&�LQ�

-XQH�������

�� 6WXG\�LQWHUYHQWLRQ

����6HOI�GLUHFWHG�SK\VLFDO�DFWLYLW\

DFWLYLW\�$OO�SDUWLFLSDQWV�ZHUH�JLYHQ�D�SHGRPHWHU��)LWELW�$OWD�+5��DQG�D�VWXG\�UHVHDUFKHU�SUHVFULEHG�DQG

H[SODLQHG� WKH� ���ZHHN�SHGRPHWHU�EDVHG� DFWLYLW\� SURJUDP��3DUWLFLSDQWV�ZHUH� VKRZQ�KRZ� WR

RSHUDWH�WKH�)LWELW�DQG�LWV�DVVRFLDWHG�DSSOLFDWLRQ�WKURXJK�VPDUWSKRQH�RU�FRPSXWHU��$W�ZHHN��

�EDVHOLQH�RU�7����DOO�SDUWLFLSDQWV�ZHUH�DGYLVHG�WR�DVVHVV�DQG�UHFRUG�WKHLU�SK\VLFDO�DFWLYLW\�XVLQJ

WKH�)LWELW� WR� HVWDEOLVK� WKHLU� EDVHOLQH� VWHS� FRXQW��7KH\�ZHUH� WKHQ� DVNHG� WR� SHUIRUP�SK\VLFDO

DFWLYLW\�VXFK�DV�ZDONLQJ�DQG�MRJJLQJ�DW�WKHLU�RZQ�FDGHQFH�DV�WROHUDWHG�DQG�WR�ZHDU�WKH�)LWELW

GXULQJ�WKH�GD\WLPH�RU�ZKHQ�WKH\�SHUIRUPHG�SK\VLFDO�DFWLYLW\�WKURXJKRXW�WKH����ZHHNV��7KHQ

WKH\�ZHUH�DGYLVHG�WR�SURJUHVVLYHO\�LQFUHDVH�WKHLU�GDLO\�VWHSV�DW�PRGHUDWH�LQWHQVLW\�ZKLFK�ZDV

���



GHVFULEHG�DV�DZDUHQHVV�RI�VRPH�H[HUWLRQ�EXW�QRW�HQRXJK�WR�OLPLW�VSHHFK�GXULQJ�SK\VLFDO�DFWLYLW\�

�LQ�OLQH�ZLWK�UHFRPPHQGDWLRQV�IURP�WKH�GHSDUWPHQW�RI�KHDOWK��$XVWUDOLDQ�JRYHUQPHQW��>��@��

$OO�SDUWLFLSDQWV�ZHUH�LQIRUPHG�WKDW�WKH�UHVHDUFKHU�ZRXOG�UHTXHVW�WKH�SDUWLFLSDQWV¶�VWHS�FRXQW�

DQG�WUDFNHU�XVDJH�WLPH�UHFRUGV�YLD�WKH�)LWELW�DSSOLFDWLRQ�DW�EDVHOLQH��7����ZHHN�����7����DQG�

ZHHN�����7����

�����0RWLYDWLRQDO�LQWHUYLHZLQJ�

0,� ZDV� XVHG� WR� HQKDQFH� SK\VLFDO� DFWLYLW\� PRWLYDWLRQ� LQ� SDUWLFLSDQWV� E\� D� WZR�ZD\�

FRPPXQLFDWLRQ�DLPHG�DW�EHLQJ�IULHQGO\�DQG�VXSSRUWLYH�>������@��(DFK�0,�VHVVLRQ�FRQVLVWHG�RI�

IRXU�GHILQHG�SKDVHV�RI�FRQYHUVDWLRQ�����(QJDJH�����)RFXV�����(YRNH��DQG����3ODQ�>��@��7KH�VWXG\�

XVHG�WKH�0,�GLDORJ�SURWRFRO�GHVLJQHG�E\�0HQWKD�&RXQVHOOLQJ�DQG�VHVVLRQV�ZHUH�FRQGXFWHG�E\�

D�FRXQVHOORU�H[SHULHQFHG�LQ�XVLQJ�0,�IRU�EHKDYLRXUDO�FKDQJH��7KHUH�ZDV�D����PLQXWH�IDFH�WR�

IDFH�VHVVLRQ�RI�0,�DW�ZHHN���DQG�WKUHH����PLQXWHV�SKRQH�FDOO�VHVVLRQV�DW�ZHHNV������DQG���IRU�

WKH�LQWHUYHQWLRQ�JURXS��7KH�FRQWURO�JURXS�LQLWLDOO\�KDG�QR�0,��EXW�DIWHU�FURVVRYHU��UHFHLYHG�RQH�

IDFH�WR�IDFH�DQG�WKUHH�SKRQH�FDOOV�VHVVLRQV�DW�ZHHNV������������DQG�����UHVSHFWLYHO\��)DFH�WR�

IDFH�0,�ZDV�FRQGXFWHG�LQ�D�SULYDWH�URRP�DW�WKH�EUHDVW�FDQFHU�VHUYLFH�FOLQLF��6XQVKLQH�KRVSLWDO��

0HOERXUQH�$XVWUDOLD��7KURXJKRXW�WKH�IRXU�SKDVHV�RI�0,�LQWHUYHQWLRQ��WKH�VWXG\�WRRN�QRWH�RI�

WKH� FRQYHUVDWLRQ� E\� KDQG�ZULWLQJ� GXULQJ� IDFH�WR�IDFH�0,� DQG� SKRQH� FDOO�0,��+RZHYHU�� WKH�

VWXG\�PDGH�D�IRUPDO�UHFRUGV�RI�DQ�LQGLYLGXDO�IDFH�WR�IDFH�0,�DQG�LQWHUSUHWHG�WKH�SDUWLFLSDQWV¶�

ZRUGV�UHSUHVHQWLQJ�WKH�FKDQJH�WDON�DQG�VXVWDLQ�WDON�LQ�D�ZRUG�GRFXPHQW�>��@��7KH�SURMHFW�FRXOG�

FRQGXFW� IDFH�WR�IDFH� VHVVLRQV� LQ� )HEUXDU\� ����� EXW� DIWHU� &29,'���� RXWEUHDN� WKHVH� ZHUH�

FRQGXFWHG�YLD�YLGHR�FDOO��]RRP�RU�HTXLYDOHQW�DSSOLFDWLRQV���

�� 6WXG\�RXWFRPHV

7KH�DLP�RI� WKH�SLORW� VWXG\�ZDV� WR�DVVHVV� WKH� IHDVLELOLW\�RI�D����ZHHN� VHOI�GLUHFWHG�SK\VLFDO

DFWLYLW\�SURJUDP�XVLQJ�SHGRPHWHU�DQG�PRWLYDWLRQDO�LQWHUYLHZLQJ�WR�HQKDQFH�SK\VLFDO�DFWLYLW\

DGKHUHQFH�DPRQJVW�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV��7KH�VHFRQG�DLP�ZDV�WR�HYDOXDWH�WKH�HIILFDF\

RI�SHGRPHWHU�DQG�PRWLYDWLRQDO�LQWHUYLHZLQJ�RQ�SK\VLFDO�DFWLYLW\�DGKHUHQFH��DVVHVVHG�E\�GDLO\

VWHSV�DQG�WKH�GXUDWLRQ�RI�SHGRPHWHU�ZHDULQJ���TXDOLW\�RI�OLIH��SV\FKRORJLFDO�KHDOWK��H[HUFLVH

VHOI�UHJXODWLRQ��LQWULQVLF�DQG�H[WULQVLF�PRWLYDWLRQ��DQG�H[HUFLVH�EDUULHU�DQG�WDVN�VHOI�HIILFDF\�LQ

IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV�

�����)HDVLELOLW\�RI�WKH�VWXG\��1XPEHU�RI�UHFUXLWHG�SDUWLFLSDQWV�ZHUH�UHFRUGHG�EHWZHHQ�)HEUXDU\�

DQG�'HFHPEHU������DQG�UHWHQWLRQ�UDWH�DQG�SDUWLFLSDWLRQ�LQ�PRWLYDWLRQDO�LQWHUYLHZLQJ�VHVVLRQV�

ZHUH�UHFRUGHG�WKURXJK����ZHHNV�RI�WKH�VWXG\�GXUDWLRQ��

���



����� 7KH� HIILFDF\� RI� SHGRPHWHU� DQG� PRWLYDWLRQDO� LQWHUYLHZLQJ�� (IILFDF\� RI� SHGRPHWHU��

DQG�PRWLYDWLRQDO�LQWHUYLHZLQJ�ZHUH�DVVHVVHG�E\�DQDO\VLV�RI�WKH�IROORZLQJ�RXWFRPHV��GDLO\�VWHSV��

WKH�GXUDWLRQ�RI�SHGRPHWHU�ZHDULQJ��SV\FKRORJLFDO�KHDOWK�VFRUH��TXDOLW\�RI�OLIH��4R/���H[HUFLVH�

VHOI�UHJXODWLRQ�DQG�H[HUFLVH�VHOI�HIILFDF\�DW�EDVHOLQH�DQG�ZHHN�����

Daily steps.�3DUWLFLSDQWV�UHFRUGHG�WKHLU�RZQ�GDLO\�VWHSV�YLD�)LWELW�$OWD�+5�DQG�LWV�DSSOLFDWLRQ�

RQ�WKHLU�VPDUWSKRQH�RU�FRPSXWHU��7KH�UHVHDUFKHU�UHTXHVWHG�SDUWLFLSDQWV�WR�FDSWXUH�WKH�GLVSOD\�

RI�GDLO\�VWHSV�IRU�VHYHQ�GD\V�DQG�VHQG�WKH�UHFRUGV�WR�WKH�UHVHDUFKHU�YLD�SKRQH�RU�HPDLO�DW�ZHHNV�

��DQG�����

'DLO\� VWHSV� DVVHVVHG� E\� D� SHGRPHWHU� RU� DQ� DFFHOHURPHWHU� LQ� JHQHUDO� DGXOWV� ZDV� XVHG� IRU�

FODVVLILFDWLRQ�RI�LQGLYLGXDO�SK\VLFDO�DFWLYLW\�OHYHOV�DV�IROORZHG�����VHGHQWDU\��OHVV�WKDQ�������

VWHSV�GD\� �EDVDO� DFWLYLW\� OHVV� WKDQ� ������ DQG� OLPLWHG� DFWLYLW\� EHWZHHQ� ������ DQG� ������

VWHSV�GD\������ ORZ�DFWLYH��EHWZHHQ�������DQG�������VWHSV�GD\�����VRPHZKDW�DFWLYH��EHWZHHQ�

������DQG�������VWHSV�GD\�����DFWLYH��EHWZHHQ��������DQG��������VWHSV�GD\�DQG����KLJKO\�DFWLYH��

PRUH�WKDQ��������VWHSV�GD\�>��@��

Self-report daily hours wearing pedometer and number of wearing day per week.� 7KH�

DGKHUHQFH�WR�DFWLYLW\�WUDFNHU�XVDJH�FDQ�EH�DSSOLHG�WR�H[DPLQH�H[HUFLVH�SURJUDP�IHDVLELOLW\�LQ�

EUHDVW�FDQFHU�VXUYLYRUV�>��@��$GKHUHQFH�ZDV�GHILQHG�DV�WLPH�ZHDULQJ�VWHS�FRXQW�WUDFNHU�ZLWK�

GDWD� FDSWXUH� �GDLO\� KRXUV� DQG� WKH� QXPEHU� RI�ZHDULQJ� GD\V�� >��@�� 7KH� UHVHDUFKHU� DVNHG� WKH�

SDUWLFLSDQWV�WR�UHSRUW�GDLO\�KRXUV�ZHDULQJ�SHGRPHWHU�DQG�WKH�QXPEHU�RI�GD\V�ZRUQ�ZHHNO\�DW�

WKH�HQG�RI�ZHHN�����

Quality of life.�7KH�)XQFWLRQDO�$VVHVVPHQW�RI�&DQFHU�7KHUDS\�%UHDVW��)$&7�%���TXHVWLRQQDLUH�

YHUVLRQ���>��@�ZDV�XVHG�WR�PHDVXUH�SDUWLFLSDQW�4R/��7KLV�TXHVWLRQQDLUH�LV�YDOLGDWHG�DQG�UHOLDEOH�

IRU�WKH�PHDVXUHPHQW�RI�SK\VLFDO��VRFLDO�IDPLO\��HPRWLRQDO�DQG�IXQFWLRQDO�ZHOO�EHLQJ�DVSHFWV�LQ�

EUHDVW� FDQFHU� SDWLHQWV� >���� ��@�� 3DUWLFLSDQWV� ZHUH� DVNHG� WR� FRPSOHWH� WKH� TXHVWLRQQDLUH� DW�

EDVHOLQH�� ZHHN� �� DQG� ZHHN� ���� 7KH� )$&7�%� DQG� SK\VLFDO�� VRFLDO�IDPLO\�� HPRWLRQDO� DQG�

IXQFWLRQDO�ZHOO�EHLQJ�DQG� WKH�EUHDVW� FDQFHU� VXEVFDOH� �%&6�� VFRULQJ�ZHUH�DVVHVVHG�ZLWK� WKH�

IXQFWLRQDO� DVVHVVPHQW� RI� FKURQLF� LOOQHVV� WKHUDS\� �)$&,7�� DGPLQLVWUDWLRQ� DQG� VFRULQJ�

JXLGHOLQHV��ZLWK�KLJKHU�VFRUHV�LQGLFDWLQJ�EHWWHU�4R/��

Psychological health.�7KH����LWHP�GHSUHVVLRQ��DQ[LHW\�DQG�VWUHVV�VFDOH��'$66�����ZDV�XVHG�

IRU�DVVHVVPHQW�RI�GHSUHVVLRQ��DQ[LHW\�DQG�VWUHVV�OHYHOV�>��@��7KH�'$66���KDV�EHHQ�WHVWHG�IRU�

YDOLGLW\�DQG�UHOLDELOLW\�LQ�EUHDVW�FDQFHU�VXUYLYRUV�>��@��3DUWLFLSDQWV�ZHUH�DVNHG�WR�FRPSOHWH�WKH�

TXHVWLRQQDLUH�DW�EDVHOLQH��ZHHN���DQG�ZHHN�����6FRULQJ�RI�HDFK�VXEVFDOH��GHSUHVVLRQ��DQ[LHW\�

����



DQG� VWUHVV��ZDV�SHUIRUPHG�E\� VXPPDWLRQ�RI� HDFK� VXEVFDOH� DQG�PXOWLSOLFDWLRQ�E\����+LJKHU�

VFRUHV�LQ�HDFK�VFDOH�LQGLFDWHV�WKH�VHYHULW\�RI�PHQWDO�KHDOWK�GLVWXUEDQFH��

Exercise self-regulation��7KH�SDUWLFLSDQW¶V� VHOI�UHJXODWLRQ�RI�SK\VLFDO�DFWLYLW\�ZDV�DVVHVVHG�

XVLQJ�WKH�EHKDYLRXUDO�UHJXODWLRQV�LQ�H[HUFLVH�TXHVWLRQQDLUH�YHUVLRQ����%5(4���>��@�DW�EDVHOLQH��

ZHHN����DQG�ZHHN�����$�ILYH�OHYHO�/LNHUW�VFDOH�ZDV�XVHG�ZLWK��� �QRW�WUXH�IRU�PH�DQG��� �YHU\�

WUXH� IRU�PH�� >��@�� 6FRULQJ� RI� HDFK� VXEVFDOH� ZDV� SHUIRUPHG� E\�ZHLJKWLQJ� DQG� VXPPDWLRQ��

3RVLWLYH�VFRUHV�LQGLFDWH�KLJKHU�DXWRQRP\�UHJXODWLRQ��ZKHUHDV�QHJDWLYH�VFRUHV�UHSUHVHQW�PRUH�

H[WULQVLF�FRQWURO��

Exercise barrier and task self-efficacy��7KH�QLQH�LWHP�UDWLQJ�EDUULHU�VHOI�HIILFDF\�VFDOH�ZDV�

XVHG� WR� DVVHVV� SDUWLFLSDQWV¶� FRQILGHQFH� LQ� SHUIRUPLQJ� SK\VLFDO� DFWLYLW\� ZKHQ� H[SHULHQFLQJ�

REVWDFOHV�� 7DVN� VHOI�HIILFDF\� ZDV� DVVHVVHG� IRU� WKH� FRQILGHQFH� LQ� IRXU� SK\VLFDO� DFWLYLW\�

FRQGLWLRQV��7KLV�TXHVWLRQQDLUH�ZDV�YDOLGDWHG�DQG�WHVWHG�IRU�LQWHUQDO�FRQVLVWHQF\�LQ�ZRPHQ�ZLWK�

EUHDVW�FDQFHU�GXULQJ�WUHDWPHQW�SHULRG�>��@��7KH�HIILFDF\�EHOLHIV�PHDVXUHG�DV�SHUFHQW�FRQILGHQFH�

LQ�GRLQJ�H[HUFLVH�XQGHU�VRPH�VLWXDWLRQV�ZHUH�DVVHVVHG�DW�EDVHOLQH��ZHHN���DQG�ZHHN�����

�� 6WDWLVWLFDO�DQDO\VLV

%DVHOLQH�GHVFULSWLYH�VWDWLVWLFV��PHDQ��VWDQGDUG�GHYLDWLRQ�IRU�FRQWLQXRXV�GDWD�DQG�SHUFHQWDJH�IRU

FDWHJRULFDO�GDWD��ZHUH�XVHG�WR�GHVFULEH�WKH�GLVWULEXWLRQ�RI�SHUVRQDO�GDWD�DQG�YDULDEOHV�EHWZHHQ

WKH�WZR�SDUWLFLSDQW�JURXSV��H�J���DJH��EUHDVW�FDQFHU�KHDOWK�KLVWRU\�DQG�GDLO\�VWHSV�DW�ZHHN����

7KH�GLVWULEXWLRQ�QRUPDOLW\�RI�YDULDEOHV�ZDV�DVVHVVHG�E\�6KDSLUR�:LON�WHVW��,QGHSHQGHQW�7�WHVW

RU�0DQQ�:KLWQH\�8� WHVW� ZHUH� XVHG� WR� FRPSDUH�PHDQV� IRU� FRQWLQXRXV� GDWD� EDVHG� RQ� WKHLU

GLVWULEXWLRQ��7KH�3HDUVRQ�&KL�VTXDUH�WHVW�ZDV�XVHG�IRU�WHVWLQJ�WKH�GLIIHUHQFHV�LQ�GLVWULEXWLRQ�RI

FDWHJRULFDO�YDULDEOHV�DW�EDVHOLQH�>��@�

7KH�HIIHFW�RI�WKH�LQWHUYHQWLRQ��VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�XVLQJ�D�SHGRPHWHU���PRWLYDWLRQDO�

LQWHUYLHZLQJ��FRPSDUHG�WR�WKH�FRQWURO�JURXS��VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�XVLQJ�D�SHGRPHWHU��

RQ�FRQWLQXRXV�RXWFRPHV�LQFOXGLQJ�GDLO\�VWHSV��PHQWDO�KHDOWK��'$66������4R/��)$&7�%���VHOI�

UHJXODWLRQ��%5(4���DQG�VHOI�HIILFDF\�RYHU����ZHHNV�ZHUH�HYDOXDWHG�E\�QRQSDUDPHWULF�WHVW�IRU�

UHSHDWHG�PHDVXUHV�)ULHGPDQ�$129$�PRGHOOLQJ�EHFDXVH�RI�ORZ�VDPSOH�VL]H�DW�IROORZ�XS����

ZHHNV��7KH�HIIHFW�VL]H��(6��IRU� WKH�FKDQJH�IURP�EDVHOLQH�EHWZHHQ�JURXSV�ZDV�HYDOXDWHG�E\�

&RKHQ¶V�HIIHFW�VL]H��G� ��PHDQ�RI�FKDQJH�IURP�EDVHOLQH�RI�,,*�JURXS��PHDQ�RI�FKDQJH�IURP�

EDVHOLQH�RI�',*�JURXS���SRROHG�VWDQGDUG�GHYLDWLRQ��

���



�� 5HVXOWV

�����7KH�)HDVLELOLW\�RI�WKH�VWXG\

3DUWLFLSDQW�IORZ�DQG�EDVHOLQH�FRPSDULVRQV

2YHU� WKH� ��PRQWKV� SHULRG� RI� UHFUXLWPHQW� EHWZHHQ� )HEUXDU\� DQG� 'HFHPEHU� ������ ��

SDUWLFLSDQWV�JDYH�FRQVHQW�WR�SDUWLFLSDWH�LQ�WKH�VWXG\��7KH\�ZHUH�UDQGRPO\�DOORFDWHG�LQWR�HLWKHU

,,*� �Q ��� RU�',*� �Q ��� �)LJXUH� ���� 7KH\� UHFHLYHG� D� SHGRPHWHU� �)LWELW�$OWD�+5�� DQG� VHOI�

GLUHFWHG�SK\VLFDO�DFWLYLW\�SUHVFULSWLRQ�DQG�WKHQ�WKH\�SHUIRUPHG�EDVHOLQH�DVVHVVPHQWV�DW�ZHHN

�� 7KH�UHFUXLWPHQW�UDWH�ZDV�����SDUWLFLSDQWV�SHU�PRQWK��7KHUH�ZHUH����SDUWLFLSDQWV�UHFUXLWHG

IURP� EUHDVW� FDQFHU� FOLQLF� VHUYLFH�� :HVWHUQ� +HDOWK�� 0HOERXUQH� ���������� �� SDUWLFLSDQWV

UHFUXLWHG�E\�VRFLDO�PHGLD�DGYHUWLVLQJ�����������DQG���SDUWLFLSDQW�UHFUXLWHG�IURP�EUHDVW�FDQFHU

VXSSRUW�JURXS��,3&�KHDOWK�$OWRQD�0HDGRZV��0HOERXUQH���������

7KH� UHWHQWLRQ� UDWH� ZDV� ������ �� ��������� :KLOH� WKH� LQWHUYHQWLRQ� SHULRG� ZDV� RQJRLQJ�� ��

SDUWLFLSDQWV�GURSSHG�RXW�����������2QH�SDUWLFLSDQW�LQ�WKH�,,*�ZLWKGUHZ�IURP�WKH�VWXG\�EHFDXVH�

LW� ZDV� QRW� FRQYHQLHQW� IRU� KHU� WR� XVH� D� SHGRPHWHU� DQG� LWV� DSSOLFDWLRQ� RQ� D� VPDUWSKRQH� RU�

FRPSXWHU�� 7ZR� SDUWLFLSDQWV� ��������� LQ� WKH� ',*� ZHUH� ORVW� WR� IROORZ�XS� DW� ��� ZHHNV� RI�

LQWHUYHQWLRQ�DQG�FRXOG�QRW�FRPSOHWH�WKH�DVVHVVPHQWV�DW�ZHHN�����$�UHVHDUFKHU�KDG�D�FKDQFH�WR�

FRPPXQLFDWH�ZLWK�WKH�WZR�GURSSHG�RXW�SDUWLFLSDQWV�LQ�FRQWURO�JURXS��',*��DW�ZHHN����IRU�WKHLU�

VHFRQG� DVVHVVPHQW� DQG� FRQWLQXLQJ� LQ� SKDVH� WZR�ZLWK�0,� LQWHUYHQWLRQ��7KH\� SRVWSRQHG� WKH�

DVVHVVPHQW�VHYHUDO�WLPHV��(YHQWXDOO\�WKH�UHVHDUFKHU��FRXOG�QRW�FRQWDFW�WKHP�E\�SKRQH��

6L[WHHQ� RXW� RI� VHYHQWHHQ� ��������� SDUWLFLSDQWV� FRXOG� UHOLDEO\� RSHUDWH� WKH� SHGRPHWHU� DQG�

V\QFKURQLVH�LW�ZLWK�WKH�)LELW�DSSOLFDWLRQ�RQ�WKHLU�VPDUWSKRQH�RU�FRPSXWHU��7KH\�FRXOG�XVH�WKH�

SHGRPHWHU�DQG�UHFRUGHG�WKHLU�VWHSV�LQ�WKH�ILUVW�ZHHN��7KH\�FRXOG�VKRZ�WKH�GLVSOD\�RI�ZHHNO\�

UHFRUGV�YLD�WKH�SKRQH�DSSOLFDWLRQ�WR�WKH�UHVHDUFKHU�DW�WKH�HQG�RI�ZHHN����

%DVHOLQH�FKDUDFWHULVWLFV�DQG�GDLO\�VWHSV�RI�SDUWLFLSDQWV�LQ�ERWK�JURXSV��LQWHUYHQWLRQ�JURXS��Q� �

���FRQWURO�JURXS��Q� ����DUH�LOOXVWUDWHG�LQ�7DEOH����7KH�DYHUDJH�DJH�RI�SDUWLFLSDQWV�LQ�WKH�,,*�

DQG�',*�ZHUH������\HDUV����������DQG������\HDUV���������UHVSHFWLYHO\��)LYH�SDUWLFLSDQWV���������

LQ�WKH�LQWHUYHQWLRQ�JURXS�DQG���SDUWLFLSDQWV���������LQ�WKH�FRQWURO�JURXS�ZHUH�GLDJQRVHG�ZLWK�

VWDJH� �� EUHDVW� FDQFHU�� ZKHUHDV� �� SDUWLFLSDQWV� �������� LQ� WKH� LQWHUYHQWLRQ� JURXS� DQG� ��

SDUWLFLSDQWV���������LQ�WKH�FRQWURO�JURXS�ZHUH�GLDJQRVHG�ZLWK�VWDJH���PDOLJQDQF\��

)RXU�SDUWLFLSDQWV�GLG�QRW�UHSRUW�WKHLU�VWDJH�RI�EUHDVW�FDQFHU�EXW�ZHUH�VFUHHQHG�IRU�HOLJLELOLW\�E\�

D�FOLQLFLDQ�RU�EUHDVW�FDUH�QXUVH��7KH�PHDQ�GDLO\�VWHSV�RI�SDUWLFLSDQWV�LQ�LQWHUYHQWLRQ�DQG�FRQWURO�

JURXSV� ZHUH� ��������� �� �������� DQG� ��������� �� �������� UHVSHFWLYHO\�� 7KHUH� ZHUH� QR�

���



VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�JURXSV�LQ�WHUPV�RI�DJH��EUHDVW�FDQFHU�KHDOWK�KLVWRU\�DQG�GDLO\�

VWHSV�DW�EDVHOLQH��ZHHN����

)LJXUH����)ORZ�RI�SDUWLFLSDQWV�WKURXJK����ZHHNV�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�EHWZHHQ�

)HEUXDU\�DQG�WKH��QG�ZHHN�RI�'HFHPEHU������

���



7DEOH���%DVHOLQH�SDUWLFLSDQWV�FKDUDFWHULVWLFV�DQG�GDLO\�VWHSV�

6' �6WDQGDUG�GHYLDWLRQ��(YDOXDWHG�E\�LQGHSHQGHQW�7�WHVW����(YDOXDWHG�E\�3HDUVRQ�&KL�VTXDUH��

,QWHUYHQWLRQ�JURXS��,,*�� &RQWURO�JURXS��',*�� p 

�1 ��� �1 ���

0HDQ� 6'� 1����� 0HDQ� 6'� 1�����

�������� �������� �������� ������� �����

����� ����� ����� ����� �����

$JH��\HDUV��

7LPH�VLQFH�GLDJQRVLV��\HDUV��

�����

����6WDJH��� �������� ��������
���6WDJH��� ���������� ���������

��������� ���������

��������� ���������

���6WDJH�����

��8QNQRZQ

������

��������� ��������

���������� ���������

��������� ���������

��������� ���������

����6XUJHU\�

����&KHPRWKHUDS\�

����5DGLRWKHUDS\�

����&RPELQDWLRQ�RI�����������
FKHPRWKHUDS\����

����DQG�UDGLRWKHUDS\�
�1HWKHU� �������� ���������

�$GGLWLRQDO�WUHDWPHQW��
�����

��7DPR[LIHQ� ���������� ���������
���$URPDWDVH�LQKLELWRUV� ���������� ���������
���1RQH� ��������� ���������

'DLO\�VWHSV� �������� �������� �������� �������� �����

���

�

�

�

�

�

�

� �

3ULPDU\�WUHDWPHQW��

%UHDVW�FDQFHU�VWDJH��



7DEOH���%DVHOLQH�VFRUH�RI�4R/��3V\FKRORJLFDO�KHDOWK��([HUFLVH�VHOI�UHJXODWLRQ�DQG�

([HUFLVH�EDUULHU�DQG�WDVN�VHOI�HIILFDF\�EHWZHHQ�JURXSV�

,QWHUYHQWLRQ�JURXS�

�,,*���1 ���
&RQWURO�JURXS�

�',*���1 ���

p  

0HDQ� 6'� 0HDQ� 6'�

4XDOLW\�RI�OLIH��4R/��

���)$&7�%� ������ ������ ������� ������ �����

���)$&7�*� ������ ������ ������ ������ �����

���)$&7�%�72,� ������ ������ ����� ������ �����

���3:%� ������ ����� ������ ����� �����

���6:%� ������ ����� ������ ����� �����

���(:%� ������ ����� ������ ����� �����

���):%� ������ ����� ������ ����� �����

���%&6� ������ ����� ������ ����� �����

3V\FKRORJLFDO�KHDOWK��'$66�����

���'HSUHVVLRQ�� ������ ������ ����� ����� �����

���$Q[LHW\�� ������ ����� ����� ����� �����

���6WUHVV� ������ ����� ����� ������ �����

([HUFLVH�VHOI�UHJXODWLRQ�

�%5(4���

��$PRWLYDWLRQ�� ����� ������ ����� ����� �����

��([WHUQDO�PRWLYDWLRQ� ����� ����� ����� ����� �����

��,QWURMHFWHG�PRWLYDWLRQ� ����� ����� ����� ����� �����

��,GHQWLILHG�PRWLYDWLRQ� ����� ����� ����� ����� �����

��,QWULQVLF�PRWLYDWLRQ� ����� ����� ����� ����� �����

([HUFLVH�EDUULHU�VHOI�HIILFDF\� ����� ������ ����� ������ �����

([HUFLVH�WDVN�VHOI�HIILFDF\� ����� ������ ����� ������ �����

7KH�GLVWULEXWLRQ�RI�GDWD�DVVHVVHG�E\�6KDSLUR�:LON�WHVW����7KH�GDWD�LV�SDUDPHWULF��DVVHVVPHQW�

EHWZHHQ�JURXSV�XVLQJ�LQGHSHQGHQW�7�WHVW������7KH�GDWD�LV�QRQ�SDUDPHWULF��DVVHVVPHQW�

EHWZHHQ�JURXSV�XVLQJ�LQGHSHQGHQW�VDPSOHV�0DQQ�:KLWQH\�8�WHVW�

����
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$EEUHYLDWLRQV��4R/ 4XDOLW\�RI�OLIH��)$&7�% �WKH�)XQFWLRQDO�$VVHVVPHQW�RI�&DQFHU�7KHUDS\�

%UHDVW�&DQFHU��)$&7�*� �WKH�)XQFWLRQDO�$VVHVVPHQW�RI�&DQFHU�7KHUDS\�*HQHUDO��)$&7�%�

72,� �)$&7�%�7ULDO�2XWFRPH�,QGH[��3:% �3K\VLFDO�:HOO�%HLQJ��6:% 6RFLDO�)DPLO\�:HOO�

%EHLQJ��(:% (PRWLRQDO�:HOO�%HLQJ��):% �)XQFWLRQDO�:HOO�%HLQJ��%&6 �%UHDVW�&DQFHU�

6XEVFDOH��'$66��� �7KH�'HSUHVVLRQ��$Q[LHW\�DQG�6WUHVV�6FDOH����LWHPV��%5(4� �%HKDYLRUDO�

5HJXODWLRQ�LQ�([HUFLVH�4XHVWLRQQDLUH����

)$&7�* � 3:%�6:%�(:%�):%�� )$&7�% � )$&7�*� �%&6�� )$&7�%� 72,�  � 3:%�

�):%��%&6

%DVHOLQH�VFRUH�RI�4R/��WKH�IXQFWLRQDO�DVVHVVPHQW�RI�FDQFHU�WKHUDS\�EUHDVW�FDQFHU��)$&7�%��

DQG�VXEVFDOH��SV\FKRORJLFDO�KHDOWK��'$66������H[HUFLVH�VHOI�UHJXODWLRQ��H[HUFLVH�EDUULHU�DQG�

WDVN� VHOI�HIILFDF\� EHWZHHQ� WZR� JURXSV� DUH� VKRZQ� LQ� WDEOH� ��� 7KHUH� ZHUH� QR� VLJQLILFDQW�

GLIIHUHQFHV�LQ�PHDQ�VFRUHV�RI�4R/��SV\FKRORJLFDO�KHDOWK��H[HUFLVH�VHOI�UHJXODWLRQ�DQG�H[HUFLVH�

EDUULHU�DQG�WDVN�VHOI�HIILFDF\�EHWZHHQ�LQWHUYHQWLRQ�DQG�FRQWURO�JURXS�DW�EDVHOLQH��

�����7KH�HIILFDF\�RI�SHGRPHWHU�DQG�PRWLYDWLRQDO�LQWHUYLHZLQJ��

7KH�HIIHFWV�RI����ZHHNV�RI�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�DSSO\LQJ�SHGRPHWHU�DQG�PRWLYDWLRQDO�

LQWHUYLHZLQJ�RQ�SK\VLFDO�DFWLYLW\�DGKHUHQFH��GDLO\�VWHSV�DQG�WLPH�ZHDULQJ�SHGRPHWHU�EHWZHHQ�

JURXSV��DUH�VKRZQ�LQ�WDEOH����7KH�QXPEHU�RI�SDUWLFLSDQWV�UHSRUWLQJ�LQ�WKH�,,*�DQG�',*�DW����

ZHHNV�RI�IROORZ�XS�IRU�SK\VLFDO�DFWLYLW\�DGKHUHQFH�ZHUH���DQG����UHVSHFWLYHO\��7KH�PHDQ�RI�

SHGRPHWHU�ZHDULQJ�WLPH�SHU�GD\�LQ�,,*�DQG�',*�DW�ZHHN����ZHUH��QRW�GLIIHUHQW��������KRXUV���

�����YV������KRXUV���������S� ��������/LNHZLVH��SDUWLFLSDQWV�RI�ERWK�JURXSV�ZRUH�D�SHGRPHWHU�

����GD\V�ZHHNO\��7KH�PHDQ�GD\V�ZHDULQJ�WKH�SHGRPHWHU�SHU�ZHHN�ZHUH�������������DQG������

�����LQ�LQWHUYHQWLRQ�DQG�FRQWURO�JURXS�UHVSHFWLYHO\��S� �������7KHUH�ZDV�QR�VLJQLILFDQW�HIIHFW

RI�JURXS�E\�WLPH�RQ�GDLO\�VWHSV��)UHLGPDQ�WHVW�FKL�VTXDUHG� ������S� �������DW�IROORZ�XS���

ZHHNV��+RZHYHU��&RKHQ¶V�HIIHFW�VL]H�RI�LQWHUYHQWLRQ�IRU�WKH�FKDQJH�LQ�GDLO\�VWHS�IURP�EDVHOLQH

LV�KLJK��G ������

7KHUH�ZHUH���SDUWLFLSDQWV�LQ�ERWK�JURXSV�DW����ZHHNV�IROORZ�XS�UHSRUWLQJ�4R/��SV\FKRORJLFDO�

KHDOWK��H[HUFLVH�VHOI�UHJXODWLRQ�DQG�H[HUFLVH�EDUULHU�DQG�WDVN�VHOI�HIILFDF\��5HJDUGLQJ�VFRUHV�LQ�

4R/��QR�JURXS�E\�WLPH�HIIHFWV�ZHUH�GHWHFWHG�IRU�)$&7�%��)UHLGPDQ�WHVW�FKL�VTXDUHG� ������S�

 �������G ��������)$&7�*��)UHLGPDQ�WHVW�FKL�VTXDUHG� �������S� ������G ���������)$&7�%�72,�

�)UHLGPDQ� WHVW�FKL�VTXDUHG� �����S� ������G ��������DQG�%&6��)UHLGPDQ� WHVW�FKL�VTXDUHG� �

������S� ������G ���������

���



����

7KHUH�ZDV�D�VLJQLILFDQWO\�KLJKHU�GHSUHVVLRQ�VFRUH�LQ�,,*�JURXS�DW����ZHHNV���FKL�VTXDUHG� �����

S� ��������G ������EXW�WKHUH�ZDV�QR�GLIIHUHQFH�RQ�DQ[LHW\�DQG�VWUHVV�VFRUH��FKL�VTXDUHG� ������

S� �������G� ������DQG�FKL�VTXDUHG� �������S� ������G �������UHVSHFWLYHO\���

7KHUH�ZDV� QR� HIIHFW� RI� JURXS� E\� WLPH� RQ� H[HUFLVH� VHOI�UHJXODWLRQ� UDQJLQJ� IURP� H[WHUQDO� WR�

LQWHUQDO�PRWLYDWLRQ��DPRWLYDWLRQ��FKL�VTXDUHG� ������S�� �������G ��������H[WHUQDO�PRWLYDWLRQ�

�FKL�VTXDUHG� ��������S� �������G ���������LQWURMHFW�PRWLYDWLRQ��FKL�VTXDUHG� �������S� �������

G ����������LGHQWLILHG�PRWLYDWLRQ��FKL�VTXDUHG� ������S�� �������G �������RU�LQWULQVLF�PRWLYDWLRQ�

�FKL�VTXDUHG� �������S� �������G ���������

([HUFLVH�EDUULHU�DQG�WDVN�VHOI�HIILFDF\�ZHUH�QRW�VLJQLILFDQWO\�FKDQJHG�E\�WKH�HIIHFW�RI�JURXS�E\�

WLPH� DW� FKL�VTXDUHG�  � ������ S�  � ������ G � ����� DQG� FKL�VTXDUHG�  � ����� S�  ������ G � ������

UHVSHFWLYHO\��

7KHUH�ZDV� D� QHJDWLYH� FRUUHODWLRQ� RI� )$&7�%� VFRUH� �4R/�� DQG� '$66���� VFRUH� �GHSUHVVLRQ��

DQ[LHW\� DQG� VWUHVV��� 3HDUVRQ� FRUUHODWLRQ� �U�� EHWZHHQ� )$&7�%� DQG� GHSUHVVLRQ� ZDV� �������

�S �������)$&7�%�DQG�DQ[LHW\�ZDV���������S �������)$&7�%�DQG�VWUHVV�ZDV���������S �������

7KH� VWXG\� DOVR� IRXQG� D� UHYHUVH� FRUUHODWLRQ� EHWZHHQ� VFRUH� RI� )$&7�%� DQG� DPRWLYDWLRQ� RI�

%5(4�� �QHJDWLYH� VFRULQJ��� U�ZDV� ������� �S �������� D� QHJDWLYH� FRUUHODWLRQ� RI� GHSUHVVLRQ� RI�

'$66����DQG�LGHQWLILHG�UHJXODWLRQ�RI�%5(4��ZDV���������S ��������$�QHJDWLYH�FRUUHODWLRQ�RI�

VWUHVV� VFRUH� RI�'$66���� DQG� LQWULQVLF� UHJXODWLRQ� VFRUH� RI�%5(4��ZDV� IRXQG� DW� U�  ����� ����

�S �������� 7KHUH� ZDV� QR� FRUUHODWLRQ� RI� '$66���� VFRUH� DQG� H[HUFLVH� EDUULHU� DQG� WDVN� VHOI�

HIILFDF\�� 7KH� 3HDUVRQ� FRUUHODWLRQ� RI� '$66���� VFRUH� �GHSUHVVLRQ�� DQ[LHW\� DQG� VWUHVV�� DQG�

)$&7�%��4R/���H[HUFLVH�VHOI�UHJXODWLRQ��%5(4����DQG�H[HUFLVH�EDUULHU�DQG�WDVN�VHOI�HIILFDF\�

ZDV�LOOXVWUDWHG�LQ�7DEOH����



7DEOH���7KH�GHVFULSWLYH�DQDO\VLV�LQ�PHDQ�DQG�6'�RI�3$�DGKHUHQFH��GDLO\�VWHSV�DQG�

SHGRPHWHU�DSSOLFDWLRQ���VFRUH�RI�4R/��)$&7�%�DQG�VXEVFDOHV���3V\FKRORJLFDO�KHDOWK��'$66�

�����H[HUFLVH�VHOI�UHJXODWLRQ�DQG�H[HUFLVH�EDUULHU�DQG�WDVN�VHOI�HIILFDF\�DW�EDVHOLQH�DQG����

ZHHNV�IROORZ�XS���

�,QWHUYHQWLRQ�JURXS��,,*�� ������������&RQWURO�JURXS��',*��

��������%DVHOLQH�

������������1 ���

��������)ROORZ�XS�����

������ZHHNV��1 ���

������%DVHOLQH�

����������1 ���

)ROORZ�XS�

�������ZHHNV��1 �����

0HDQ� 6'� 0HDQ� 6'� 0HDQ� 6'� 0HDQ� 6'�

�������� �������� �������� �������� �������� �������� ��������� ��������

3$�DGKHUHQFH���

����'DLO\�VWHSV�����������

����'DLO\�KRXUV�����

ZHDULQJ�SHGRPHWHU
������ ����� ������ �����

����'D\V�SHU�ZHHN����������

ZHDULQJ�SHGRPHWHU�
����� ����� ����� �����

4XDOLW\�RI�OLIH�

�4R/��

���)$&7�%� ������ ������ ������ ������ ������� ������ ������� ������

���)$&7�*� ������ ������ ������ ������ ������ ������ ������ ������

���)$&7�%�72,� ������ ������ ������ ������ ������ ������ ������ ������

���3:%� ������ ����� ������ ����� ������ ����� ������ �����

���6:%� ������ ����� ������ ����� ������ ����� ������ �����

���(:%� ������ ����� ������ ����� ������ ����� ������ �����

���):%� ������ ����� ������ ����� ������ ����� ������ �����

���%&6� ������ ����� ������ ����� ������ ����� ������ �����

�����
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3V\FKRORJLFDO�

KHDOWK��'$66�

����

���'HSUHVVLRQ� ������ ������ ������ ����� ����� ����� ����� �����

���$Q[LHW\� ������ ����� ������ ����� ����� ����� ����� �����

���6WUHVV�� ������ ����� ������ ����� ����� ������ ����� �����

([HUFLVH�VHOI�

UHJXODWLRQ�

�%5(4���

��$PRWLYDWLRQ� ����� ������ ����� ������ ����� ����� ����� �����

��([WHUQDO�

PRWLYDWLRQ�
����� ����� ����� ����� ����� ����� ����� �����

��,QWURMHFWHG�

PRWLYDWLRQ�
����� ����� ����� ����� ����� ����� ����� �����

��,GHQWLILHG�

PRWLYDWLRQ�
������ ����� ������ ����� ������ ����� ������ �����

��,QWULQVLF�

PRWLYDWLRQ�
������ ����� ������ ����� ������ ����� ������ �����

([HUFLVH�EDUULHU�

VHOI�HIILFDF\�
������ ������ ������ ������ ������ ������ ������ ������

([HUFLVH�WDVN�

VHOI�HIILFDF\�
������ ������ ������ ������ ������ ������ ������ ������

6' �6WDQGDUG�GHYLDWLRQ�

��3$�DGKHUHQFH�DW�IROORZ�XS����ZHHNV�RI�',*�JURXS��1 �
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Table 4.��7KH�3HDUVRQ�FRUUHODWLRQ��U��RI�'$66����VFRUH��GHSUHVVLRQ��DQ[LHW\�DQG�VWUHVV��DQG�

)$&7�%��4R/���H[HUFLVH�VHOI�UHJXODWLRQ��%5(4����DQG�H[HUFLVH�EDUULHU�DQG�WDVN�VHOI�HIILFDF\�

����DASS-21 

��������'HSUHVVLRQ� ������������$Q[LHW\� ���6WUHVV�

�����U S� �U� �����������S� �����U S�

FACT-B ������������������ ������������������ �����������������

Exercise self-

regulation 

$PRWLYDWLRQ� ��������������������� ������������������������ �����������������������

([WHUQDO�

UHJXODWLRQ�

�������������������������� ������������������������� �����������������������

,QWURMHFW�

UHJXODWLRQ�

������������������������� ������������������������� �����������������������

,GHQWLILHG�

UHJXODWLRQ�

��������������������� ������������������������ �����������������������

,QWULQVLF�

UHJXODWLRQ�

������������������������ ������������������������ �����������������������

Exercise 

barrier self-

efficacy 

������������������������ ������������������������� ������������������������

Exercise task 

self-efficacy 

���� ������ ������������������������ ������������������������

$EEUHYLDWLRQV�� )$&7�% � WKH� )XQFWLRQDO� $VVHVVPHQW� RI� &DQFHU� 7KHUDS\� %UHDVW� &DQFHU��

4R/ 4XDOLW\�RI�OLIH��'$66��� �7KH�'HSUHVVLRQ��$Q[LHW\�DQG�6WUHVV�6FDOH����LWHPV��%5(4� �

%HKDYLRUDO�5HJXODWLRQ�LQ�([HUFLVH�4XHVWLRQQDLUH����

�S�����������S���������S��������

���



)HDVLELOLW\� RI� WKH� 0,� LQWHUYHQWLRQ� ZDV� DVVHVVHG� E\� WKH� DWWHQWLRQ� UDWH� RI� SDUWLFLSDQWV� DV�

VFKHGXOH�� $OO� SDUWLFLSDQWV� FRXOG� DWWHQG�0,� VHVVLRQV�� +RZHYHU�� VRPH�0,� VHVVLRQV� ZHUH� SRVWSRQHG�

GXULQJ� WKH� LQWHUYHQWLRQ� SKDVH�� 8QH[SHFWHG� VLWXDWLRQV� VXFK� DV� PLOG� LOOQHVV� RU� D� PLQRU� VXUJHU\� RI�

SDUWLFLSDQWV�ZHUH�WKH�FDXVH�RI�WKH�0,�SRVWSRQHPHQW�IRU�D�IHZ�ZHHNV�

7KH� VWXG\� IRXQG� WKDW� VRPH� SDUWLFLSDQWV� FRQYH\HG� WKHLU� FKDQJH� WDON� E\� WKHLU� LQWHQWLRQ� WR� SHUIRUP�

SK\VLFDO�DFWLYLW\�� )RU� H[DPSOH�� SDUWLFLSDQW� FRGH� ,,*�� VDLG� ³,� ZRXOG� OLNH� WR� JHW� EDFN� WR� ZRUN� DQG�

EHLQJ� DFWLYH� OLNH�ZDONLQJ� DIWHU� RSHUDWLRQ�� 0\� H[HUFLVH� ZRXOG� VWDUW� QH[W� ZHHN´� DQG� SDUWLFLSDQW�

FRGH� ,,*� �� VDLG� ³,� KDYH� FRPPLWWHG�P\VHOI� WR�PDLQWDLQ� SK\VLFDO� DFWLYLW\� DW� OHDVW� �� WR� �� WLPHV� D�

ZHHN´��

6RPH� SDUWLFLSDQWV� VKRZHG� WKHLU� FKDQJH� WDON� E\� � GHVFULELQJ� WKH� DGYDQWDJHV� WR� WKH� FKDQJH� VXFK� DV�

SDUWLFLSDQW� FRGH� ,,*� �� VDLG� ³,W¶V� LPSRUWDQW� WR� VWD\� DURXQG� ORQJHU� DQG� FRQWURO� P\� ZHLJKW´� DQG�

SDUWLFLSDQW�FRGH�,,*��VDLG�³,� H[SHFW� WKH� EHQHILWV� IRU� �P\� ERG\� DQG�PLQG��*3� DOVR� VXJJHVWHG� WR�PH�

WR� VWD\� DFWLYH�� ([HUFLVH� ZRXOG� LPSURYH�P\� LPPXQH�V\VWHP�� ,�KRSH�H[HUFLVH�FRXOG�PDNH�PH�VOHHS�

ZHOO�DW�QLJKW´��2QH�SDUWLFLSDQW��FRGH�,,*�VKRZHG� KHU� RSWLPLVP� RQ� FKDQJH� E\� � VD\LQJ� ³,� ZLOO� NHHS�

WKLQNLQJ� H[HUFLVH� LV� D� SDUW� RI� PH´�� 6XVWDLQ� WDON�FRXOG�DOVR�EH�GHWHFWHG�GXULQJ�WKH�0,�LQWHUYHQWLRQ��

0RVW� SDUWLFLSDQWV� VKRZHG� VRPH� REVWDFOHV� WR� FKDQJH�� )RU� H[DPSOH�� SDUWLFLSDQW� FRGH� ,,*�� VDLG� ³EXW�

VRPHWLPHV�GXULQJ�H[HUFLVH�,� IHHO� WLUHG� WKHQ�,�NQRZ�,�QHHG�WR�VORZ�GRZQ´�DQG�SDUWLFLSDQW�FRGH�,,*��

VDLG� ³,� VRPHWLPHV� KDYH� SURFUDVWLQDWLRQ� ZKLFK� EORFNV� PH� WR� GR� VRPHWKLQJ� ,� DOUHDG\� SODQQHG� OLNH�

H[HUFLVH� DQG� VRPHWLPHV� ,� GRQ¶W�ZDQW� WR� JR� RXW� IRU� H[HUFLVLQJ� EHFDXVH� WKH�ZHDWKHU� LV� VR� FROG�´� ,Q�

DGGLWLRQ�� SDUWLFLSDQW� FRGH� ,,*�� VDLG� ³6RPH� GD\V� ,� PLJKW� QRW� EH� DEOH� WR� H[HUFLVH� EHFDXVH� RI� P\�

ZRUN�RU�P\�GLIILFXOW\� LQ� VOHHSLQJ� ODVW�QLJKW´��2QH�SDUWLFLSDQW� LQ� WKH�FRQWURO�JURXS��SDUWLFLSDQW�FRGH�

',*���DIWHU�FURVVLQJ�RYHU�DW�ZHHN�����GHFODUHG�LQ�WKH�LQWHUYLHZ�WKDW�ORFNGRZQ�LQ�0D\������VWRSSHG�

KHU�JRLQJ�RXW�IRU�ZDONLQJ�� 6KH� VDLG� ³6LQFH� WKH� ORFNGRZQ� ,� FDQ¶W� JR� RXW� DQG� ,� KDYH� ORZ� DFWLYLW\� DW�

KRPH�� DQG� ,� JDLQHG�DOPRVW���NJV� LQ�ZHLJKW���1H[W�ZHHN�LQ�1HZ�=HDODQG�WKH\�ZLOO� OLIW� ORFNGRZQ�WR�

OHYHO���VR�,�FDQ�JR�RXW�IRU�MRJJLQJ�RU�ELNLQJ´��7KLV�SDUWLFLSDQW�WHPSRUDULO\�PRYHG�WR�1HZ�=HDODQG�WR�

FDUH�IRU�KHU�SDUHQWV�D�IHZ�ZHHNV�EHIRUH�WKH�ORFNGRZQ�LQ�0D\��������

&KDQJH�WDON�RU�VWDWHPHQW�ZLWK�FRPPLWPHQW�WR�FKDQJH�DQG�VXVWDLQ�WDON�RU�VWDWHPHQW�ZLWK�REVWDFOH�WR�

FKDQJH� RI� ��� SDUWLFLSDQWV� �� �� SDUWLFLSDQWV� IURP� ,,*� JURXS� DQG� �� SDUWLFLSDQWV� IURP� ',*�

JURXS�� IURP� WKHLU� FRQYHUVDWLRQ�GXULQJ� IDFH�WR�IDFH�0,�E\� D� YLGHR� FDOO� RU� HTXLYDOHQW� DSSOLFDWLRQV��

ZDV�LOOXVWUDWHG�LQ�WDEOH���

���



Table 5.�����,QWHUSUHWDWLRQ�RI�SDUWLFLSDQWV¶�FKDQJH�WDON�DQG�VXVWDLQ�WDON�IURP����PLQXWHV�IDFH�WR�IDFH�

�0,��E\�YLGHR�FDOO��

Participant  Change talk  Sustain talk 
�,QWHQWLRQ�WR�FKDQJH� $GYDQWDJH�WR�FKDQJH� 2SWLPLVP�IRU�FKDQJH� 2EVWDFOH�WR�FKDQJH�

,,*�� ³,�ZRXOG�OLNH�WR�JHW�
EDFN�WR�ZRUN�DQG�
EHLQJ�DFWLYH�OLNH�
ZDONLQJ�DIWHU�
RSHUDWLRQ��0\�
H[HUFLVH�ZLOO�EH�
VWDUWHG�QH[W�ZHHN�´��

³,�NQRZ�H[HUFLVH�LV�JRRG�
IRU�EUHDVW�FDQFHU��LW�FDQ�
SUHYHQW�WKH�GLVHDVH�
UHFXUUHQFH�´��

³0\�UHDVRQ�IRU�
H[HUFLVH�LV�IRU�
IHHOLQJ�JRRG�DERXW�
P\VHOI��VKH�VWDUWHG�
FU\LQJ��´�
³,�GRQ¶W�WKLQN�
H[HUFLVH�LV�EDG��
ZDONLQJ�ZLWK�)LWELW�
FDQ�SXVK�PH�WR�GR�
H[HUFLVH�OLNH�LW�
PRWLYDWHV�PH�WR�GR�
PRUH�DQG�PRUH�´�

³6RPHWLPHV�GXULQJ�
H[HUFLVH��,�IHHO�WLUHG�
WKHQ�,�NQRZ�,�QHHG�WR�
VORZ�GRZQ�´�

,,*�� ³,I�WKH�ZHDWKHU�LV�
SRRU�WKHQ�,�ZLOO�
DLP�WR�XVH�WKH�
WUHDGPLOO´�

³7R�VWD\�DURXQG�ORQJHU��
ZDQW�ORQJHYLW\�DQG�VWD\�
DFWLYH´�
³,W¶V�LPSRUWDQW�WR�VWD\�
DURXQG�ORQJHU�DQG�
FRQWURO�P\�ZHLJKW´��

³)HHO�JUHDW�LI�,�FRXOG�
GR�WKLV��LW¶V�
DZHVRPH�LI�,�FDQ�
PDLQWDLQ´�³,�ORRN�
IRUZDUG�WR�LW��LW¶V�D�
JRRG�DLP�WR�WDUJHW�
IRU´���

³,W�FDQ�GHSHQG�RQ�WKH�
ZHDWKHU�´ 

,,*�� ³,�KDYH�PHQRSDXVH�
EHFDXVH�RI�WDNLQJ�
PHGLFDWLRQ�WKHQ�,�
KDYH�JDLQHG�
ZHLJKW��6R��,�KDYH�
FRPPLWWHG�P\VHOI�
WR�PDLQWDLQ�
SK\VLFDO�DFWLYLW\�DW�
OHDVW���WR���WLPHV�D�
ZHHN��

³([HUFLVH�PDNHV�PH�
KHDOWK\��IHHOLQJ�EHWWHU��
PRUH�HQHUJ\�DQG�
WKLQNLQJ�SRVLWLYH´�

³,�WKLQN�H[HUFLVH�LV�
P\�UHVSRQVLELOLW\�WR�
WDNH�FDUH�P\VHOI�
DIWHU�EUHDVW�FDQFHU�
GLDJQRVLV��

³,�VRPHWLPHV�KDYH�
SURFUDVWLQDWLRQ�
ZKLFK�EORFNV�PH�WR�
GR�VRPHWKLQJ�,�
DOUHDG\�SODQQHG�OLNH�
H[HUFLVH�´�
³6RPHWLPHV�,�GRQ¶W�
ZDQW�WR�JR�RXW�IRU�
H[HUFLVLQJ�EHFDXVH�
WKH�ZHDWKHU�LV�VR�
FROG�´�

,,*�� ³,�ZRXOG�KDYH�D�
FRPPLWPHQW�WR�
H[HUFLVH��,�ZRXOG�
OLNH�WR�UHVWDUW�P\�
H[HUFLVH�´�

³,Q�ORQJ�WHUP��,�WKLQN�
H[HUFLVH�ZLOO�KHOS�P\�
PHQWDOO\�UHIUHVKLQJ�DQG�
ORVH�FRXSOHV�NLORJUDP�RI�
ERG\�ZHLJKW�´�

³,�ZLOO�NHHS�
WKLQNLQJ�H[HUFLVH�LV�
D�SDUW�RI�PH�DQG�LW�
LV�IDQWDVWLF�WR�EH�
PRWLYDWHG�WR�GR�
H[HUFLVH�HYHU\�GD\�´�

³UHFHQWO\��P\�PRP�
SDVVHG�DZD\�DQG�,�
ZDV�VXIIHULQJ�VR�,�
VWRS�H[HUFLVH�IRU�
VHYHUDO�PRQWKV��,W�
ZDV�VR�VDG��,�FULHG�
HYHU\�GD\�´�

,,*�� ³,�FRPPLW�WR�
FRQWLQXH�ZDONLQJ��,�
ZLOO�GR�H[HUFLVH�IRU�
P\VHOI��,�H[SHFW�WKH�
EHQHILWV�RQ�P\�
ERG\�DQG�PLQG��*3�
DOVR�VXJJHVWV�PH�WR�
VWD\�DFWLYH�´�

³([HUFLVH�ZLOO�LPSURYH�
P\�LPPXQH�V\VWHP��,�
KRSH�H[HUFLVH�FDQ�PDNH�
PH�VOHHS�ZHOO�DW�QLJKW´�

³,�KRSH�,�DP�JRLQJ�
ZHOO�LQ�ZDONLQJ�ZLWK�
)LWELW��,W�LV�JRRG�,�
OLNH�LW�´�

³6RPH�GD\V�,�PLJKW�
QRW�EH�DEOH�WR�
H[HUFLVH�EHFDXVH�RI�
P\�ZRUN�RU�P\�
GLIILFXOW�VOHHSLQJ�ODVW�
QLJKW´��

,,*�� ³,�ZLOO�EH�
GLVFLSOLQHG�DQG�
VWULFWO\�IRU�H[HUFLVH�
OLNH�,�FDQ�VHH�P\�
VHOI�ZRUWK�EHIRUH�,�
JRW�FDQFHU�´�

³,�DP�DZDUH�RI�P\�
KHDOWK��([HUFLVH�FDQ�
LPSURYH�P\�KHDOWK�DQG�
SUHYHQW�FDQFHU�
UHFXUUHQFH��0\�GRFWRU�
VXJJHVWHG�PH�WR�
H[HUFLVH�DW�OHDVW����
PLQXWHV�SHU�GD\´�

³,�ZRXOG�OLNH�WR�EH�
DFWLYH�DJDLQ��WR�ORVH�
��WR����NJ�RI�P\�
ZHLJKW��%ULQJ�EDFN�
P\�SDVVLRQ�LV�YHU\�
FKDOOHQJLQJ´�

³,W�PD\�EH�GLIILFXOW�
IRU�PH�EHFDXVH�,�
NQRZ�P\�PRWLYDWLRQ�
LV�YHU\�ORZ�QRZ�´�
³,W�VHHPV�WR�EH�P\�
WRXJK�WLPH�OLNH�,�
QHHG�WR�GR�EXW�
VRPHWLPH�P\�ERG\�
LV�QRW�UHDG\�WR�GR�´�

���



Participant  Change talk  Sustain talk 
�,QWHQWLRQ�WR�FKDQJH� $GYDQWDJH�WR�FKDQJH� 2SWLPLVP�IRU�FKDQJH� 2EVWDFOH�WR�FKDQJH�

,,*�� ³,�JDYH���WR���RXW�
RI����IRU�KRZ�,�DP�
UHDG\�WR�H[HUFLVH´�

³,W�UHOLHYHV�P\�ORZHU�
EDFN�SDLQ�DQG�KHOS�P\�
EUDLQ�LQ�WKRXJKW´�
³,�WKLQN�LW�VKRXOG�PDNH�
P\�OLIH�EHWWHU��,W�ZRXOG�
SUHYHQW�EUHDVW�FDQFHU�
UHFXUUHQFH´�

³,�IHHO�OLNH�ZKHQ�,�
DP�PRUH�DFWLYH��,�
DP�WKLQNLQJ�SRVLWLYH�
DQG�,�DP�QRW�D�GRZQ�
SHUVRQ´�
³,�FRXOG�HQMR\�P\�
OLIH��P\�VWXII�DQG�
WDNLQJ�FDUH�NLGV��,�
HQMR\�ZKHQ�JRLQJ�
RXW�DQG�GR�H[HUFLVH´�

³:HDWKHU�UHDOO\�
DIIHFWV��,I�LW�LV�QRW�
WRR�FROG��,�ZLOO�JR�
RXW�DQG�ZDONLQJ´�

,,*�� ³��RXW�RI�WHQ�IRU�
KRZ�,�DP�UHDG\�WR�
H[HUFLVH´���
³,I�,�ZDQW�WR�JR��,�
ZLOO�JR��WKDW�LV�PH´�
³,�SURPLVH�P\VHOI�
IRU�GDLO\�DFWLYH�
ZRUNLQJ�OLNH�
SODQWLQJ��JDUGHQLQJ�
DQG�FOHDQLQJ�´�

³,�H[SHFW�WR�ORVH�P\�
ZHLJKW�´�

³,�FDQ�GR�LW�E\�P\VHOI��
,�GRQ¶W�NQRZ�ZK\�
RWKHU�SHRSOH�GRQ¶W�JR�
DQG�ZRUN�RXW��7KH\�
PLVV�LW�´�

³6RPHWLPHV�VR�PXFK�
ZRUN�WR�GR�IRU�P\�
IDPLO\�´�

',*�� ³7KLV�LV�P\�
FRPPLWPHQW�WR�
NHHS�JRLQJ�RQ�
H[HUFLVH�´�
³,�KDYH�P\�JRDO��,�
ZLOO�PDNH��������
VWHSV�D�GD\�QH[W�
ZHHN�´�

³,W�LV�JRRG�IRU�P\�KHDOWK�
WR�GR�H[HUFLVH��,�UHDG�
VRPH�DUWLFOHV�VD\LQJ�
H[HUFLVH�LV�JRRG�IRU�
ZRPHQ�ZLWK�EUHDVW�
FDQFHU´�

³,�WKLQN�H[HUFLVH�ZLOO�
PDNH�PH�ILW�DQG�
KHDOWK\�DQG�WKHQ�,�
ZLOO�EH�KDSS\�´��

³,�GLGQ¶W�JR�RXW�IRU�
H[HUFLVH�RYHU�ODVW�����
ZHHNV�EHFDXVH�,�ZDV�
DZDUH�RI�
FRURQDYLUXV�´�
³6RPHWLPHV�,�ZDV�VR�
WLUHG�IURP�ZRUN�
EHFDXVH�P\�VKLIW�ZDV�
��KRXUV�´�

',*�� ³,�ZLOO�H[HUFLVH�PRUH�
QH[W�ZHHN�EHFDXVH�
WKH�FRXQWU\�LV�OLIWLQJ�
ORFNGRZQ���,�DP�
UHDG\�WR�FRQWLQXH�
H[HUFLVH�ZLWK�)LWELW�´�

³:KHQ�,�GR�H[HUFLVH��,�
FDQ�ORVH�P\�ZHLJKW��DQG�
WKLV�PDNHV�PH�FRQILGHQW�
ZKHQ�,�PHHW�ZLWK�RWKHU�
SHRSOH´�

³7R�PDNH�P\VHOI�
ORRNLQJ�JRRG��,�
GHFLGH�WR�FRQWLQXH�
H[HUFLVH�OLNH�,�KDYH�
LQVSLUDWLRQ�WR�GR�LW�´�

³6RPHGD\��,�IHHO�WRR�
WLUHG�WR�H[HUFLVH�LI�,�
KDYH�DERXW���KRXUV�
VKLIW�ZRUNLQJ�´��
³/DVW�IHZ�ZHHNV��,�
UHGXFHG�P\�
PRYHPHQW�EHFDXVH�
RI�ORFNGRZQ�´�

',*�� ³,�KRSH�,�ZLOO�GR�
PRUH�WKDQ��������
VWHSV�LQ�QH[W�IHZ�
ZHHNV�DQG�ZLOO�JR�
J\P�IRU�ZHLJKW�
WUDLQLQJ�ZKHQ�LW�UH�
RSHQ��,�WKLQN�,�FDQ�
SXVK�P\VHOI�´�

³,�NQRZ�LW�PDNHV�PH�
KDYH�ZHOO�EHLQJ�DQG�,�
ZRXOG�OLNH�WR�EH�KHDOWK\�
IRU�P\�WZR�NLGV�´�

³,�DP�RND\��,�OLNH�
H[HUFLVH��,W�LV�JRRG�
IRU�KHDOWK��0\�PRRG�
LV�VWDEOH��DQG�,�DP�
IHHOLQJ�KDSS\�´�
³,�DP�DOUHDG\�
FRQILGHQW�WR�GR�
H[HUFLVH��,�KDYH�
FRPSDVVLRQ�IRU�
H[HUFLVH�E\�P\VHOI�´�

³6RPHWLPHV�LW�
GHSHQGV�RQ�P\�
HQHUJ\�OHYHO��,�ZRQ¶W�
GR�H[HUFLVH�RQ�WKH�
GD\�ZKHQ�,�ZDV�VR�
WLUHG�IURP�ZRUN�´�

',*�� ³0\�KXVEDQG�
ZRXOG�OLNH�PH�WR�
GR�H[HUFLVH�DQG�KH�
DOVR�PRWLYDWHV�PH�
WR�GR�´�
³,�ZLOO�FRQWLQXH�
DQG�LQFUHDVH�
ZDONLQJ�ZLWK�)LWELW�
EXW�,�QHHG�WR�EH�
PRWLYDWHG�´�

³,�KRSH�LI�,�NHHS�
FRQWLQXHG�H[HUFLVH��LW�
ZLOO�EH�JRRG�IRU�P\�
EUHDVW�FDQFHU�DQG�
PHGLFDO�FRQGLWLRQV��,W�
FDQ�SUHYHQW�P\�FDQFHU�
UHFXUUHQFH�´�

³,�DP�RND\�ZLWK�
H[HUFLVH�OLNH�WKLV´�
³([HUFLVH�FDQ�KHOS�
PH�FKDQJH�P\�
QHJDWLYH�WKRXJKW�WR�
SRVLWLYH�RXWORRNV�
DQG�VWD\�KHDOWK\´��

³2YHU�WKH�ODVW�WKUHH�
PRQWKV��,�VORZO\�
LQFUHDVHG�P\�VWHSV��,�
GLGQ¶W�JR�RXW�IRU�
ZDONLQJ�EHFDXVH�RI�
ORFNGRZQ�DQG�FRRO�
ZHDWKHU�´��

���



�� 'LVFXVVLRQ

7KH� UHVXOWV� RI� WKLV� SLORW� UDQGRPL]HG� VWXG\� LQGLFDWH� WKDW� WKH� IHDVLELOLW\� DQG� HIILFDF\� RI� ��� ZHHNV�

RI� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� XVLQJ� WKH� VWHS� WUDFNHU� RU� SHGRPHWHU� �)LWELW� $OWD�

+5�� DQG� PRWLYDWLRQDO� LQWHUYLHZLQJ� LQ� IHPDOH� EUHDVW� FDQFHU� VXUYLYRUV� DUH� OLPLWHG� E\�

&29,'����RXWEUHDN�LQ� ������ 7KH� IHDVLELOLW\� ZKLFK� ZDV� DVVHVVHG� E\� UHFUXLWPHQW�� UHWHQWLRQ�

UDWH� DQG� SDUWLFLSDWLRQ� LQ� WKH� 0,� LQWHUYHQWLRQ� ZDV� DIIHFWHG� E\� ORFNGRZQ� LQ�

0HOERXUQH�EHWZHHQ� 0DUFK�DQG� 'HFHPEHU� ������ 7KH� VWXG\� FRXOG� QRW� GHWHFW� WKH�

HIILFDF\� RI� WKH� ��� ZHHNV� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� DQG� 0,� LQWHUYHQWLRQ�

ZDV� HYDOXDWHG� E\� RQ� SK\VLFDO�DFWLYLW\�DGKHUHQFH�� SK\VLFDO� DFWLYLW\� YROXPH� E\� ZHHNO\� VWHS�

FRXQWV� DQG� VWHS� WUDFNHU� ZHDULQJ� WLPH� �KRXUV� SHU� GD\� DQG� GD\V� SHU� ZHHN��� � DQG� WKH�

LPSURYHPHQW� RI� 4R/� DQG�PHQWDO� KHDOWK� LQ� IHPDOH� EUHDVW� FDQFHU� VXUYLYRUV� GXH� WR� ORZ�

QXPEHU� RI� SDUWLFLSDQWV�� 7KH� SLORW� VWXG\� GLG� QRW� DQDO\VH� LPPXQRORJLFDO� ELRPDUNHUV�

GXH� WR� FRVW� HIIHFWLYHQHVV� LQ� DVVD\� NLW� DSSOLFDWLRQ�� :H� ZLOO�DQDO\VH�WKHP�ZKHQ�ZH�FDQ�DFKLHYH�

WKH�WDUJHW�QXPEHU�RI�SDUWLFLSDQWV�

�����7KH�UHFUXLWPHQW�DQG�IHDVLELOLW\�RI����ZHHNV�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�XVLQJ�D
SHGRPHWHU�DQG�0,�LQWHUYHQWLRQ�

7KH� UHFUXLWPHQW� UDWH� LQ� ��� PRQWKV� �)HEUXDU\� WR� 'HFHPEHU� ������ RI� WKH� FXUUHQW� VWXG\�ZDV�ORZ�

����� SDUWLFLSDQWV� SHU� PRQWKV�� ZKHQ� FRPSDUHG� WR� VLPLODU� SUHYLRXV� 5&7� VWXGLHV� ZLWK� DQ� DYHUDJH�

UHFUXLWPHQW� UDWH� RI� �� SDUWLFLSDQWV� SHU� PRQWK�� UDQJLQJ� IURP� �� DQG� ��� PRQWKV� >��@�� 7KH�

UHFUXLWPHQW� LQ� WKLV�VWXG\� ZDV� VLJQLILFDQWO\� LPSDFWHG� E\� WKH� JOREDO�RXWEUHDN� RI�&29,'���� LQ� 0DUFK�

����� RI� WKH� WLPH� WKH� VWXG\� KDG� RQO\� EHHQ� UXQQLQJ� IRU� D� PRQWK��+RZHYHU�� &29,'���� ZDV�

ODUJHO\� DEOH� WR� EH�FRQWUROOHG� RYHU� WKH� ODVW� ���PRQWKV� LQ� WKH� VWDWH� RI�9LFWRULD�� $XVWUDOLD� DQG� WKH�

SURMHFW� ZDV� DSSURYHG�IRU� QRQ�IDFH�WR� IDFH� UHFUXLWPHQW� PHWKRGV�VXFK� DV� SKRQH� FDOO�� HPDLO� DQG�

VRFLDO� PHGLD�� $IWHUZDUGV� WKH� SURMHFW� ZDV� DEOH� WR� FRQWLQXH� UHFUXLWLQJ� WKRXJK� WKH�

UHFUXLWPHQW� UDWH� ZDV�VXEVHTXHQWO\�YHU\� ORZ�� ,Q� DGGLWLRQ�� VRPH�EUHDVW� FDQFHU� VXUYLYRUV� UHIXVHG� WR�

SDUWLFLSDWH�EHFDXVH�RI��IDPLO\�DQG�ZRUN�LVVXHV��

7KH� PDLQ� VRXUFH� RI� SDUWLFLSDQW� UHFUXLWPHQW� RYHU� WKH� \HDU� ZDV� WKH� EUHDVW� FDUH�

FOLQLF�VHUYLFH� RI� :HVWHUQ� +HDOWK� ���� RXW� RI� ��� RU� ������� RI� SDUWLFLSDQWV��� 7KH� FOLQLF�

OLPLWHG� KRVSLWDO� DFFHVVLELOLW\� RI� EUHDVW� FDQFHU� VXUYLYRUV� EXW� SURYLGHG� D� IROORZ� XS� E\�

SKRQH� FDOO�LQVWHDG�� 7KH� VWXG\� KDG� VWURQJ� FRRSHUDWLRQ� LQ� SDUWLFLSDQW� UHFUXLWPHQW� IURP� WKH�

EUHDVW� FDUH�QXUVHV� DQG� FOLQLFLDQV� RI� :HVWHUQ� +HDOWK�� 0HOERXUQH�� $XVWUDOLD�� 7KH�

QXUVHV� DQG�FOLQLFLDQV�ZHUH� DEOH� WR� VFUHHQ� IRU� WKH� HOLJLELOLW\� RI� SDUWLFLSDQWV� DQG� LQWURGXFH�

WKH�SURMHFW� WR�WKHP�� 7KH\� YROXQWDULO\� KHOSHG� LQ� SDUWLFLSDQW� UHFUXLWPHQW� ZLWKRXW� DQ\�

LQFHQWLYHV�� 7KHQ�WKH� UHVHDUFKHU� FRXOG�FRQWDFW�WKH�SRWHQWLDO�SDUWLFLSDQWV�E\�SKRQH�RU�HPDLO��

���



2QH� SDUWLFLSDQW� �������� LQ� ,,*� ZLWKGUHZ� IURP� WKH� VWXG\� EHFDXVH� VKH� FRXOG� QRW� RSHUDWH�
WKH� SHGRPHWHU� DQG� GLG� QRW�ZDQW� WR�ZHDU� LW��1RWDEO\�� WKH\�ZHUH� LQ� WKH� ROGHU� DGXOWKRRG� ����
\HDUV�ROG���ZKHUH�WHFKQRORJLFDO�LVVXHV�DUH�PRVW�OLNHO\�WR��SURYLGH�EDUULHUV�>��@��

7ZR�SDUWLFLSDQWV����������LQ�WKH�',*�ZHUH�ORVW�WR�IROORZ�XS�DIWHU����ZHHNV�RI�LQWHUYHQWLRQ�
DQG� GLG� QRW� FRPSOHWH� WKH� DVVHVVPHQWV� DW� ZHHN� ���� ������� RI� SDUWLFLSDQWV� �������� FRXOG�
UHDGLO\�RSHUDWH�WKH�SHGRPHWHU��7KH�DSSOLFDWLRQ�DVVRFLDWHG�ZLWK�WKH�SHGRPHWHU�ZDV�SUDFWLFDO�WR�
XVH� IRU� PRVW� RI� WKH� SDUWLFLSDQWV�� 6RPH� SDUWLFLSDQWV� WROG� WKH� UHVHDUFKHU� WKDW� WKH\� ZRXOG�
UHTXHVW� WKHLU�RIIVSULQJ� IRU� KHOS� WKHP� ZLWK� RSHUDWLRQ� RI� WKH�SHGRPHWHU���

� 7KH� 0,� LQWHUYHQWLRQ� IRU� SK\VLFDO� DFWLYLW\� PRWLYDWLRQ� XVHG� LQ� WKLV� VWXG\�� ZDV� DEOH� WR�

GHWHFW� DQG� LQWHUSUHW� FKDQJH� WDON�� FRPPLWPHQW� WR� FKDQJH�� DQG� VXVWDLQ� WDON� RU� REVWDFOH� WR�

FKDQJH�RI�SDUWLFLSDQWV� IURP� WKHLU�FRQYHUVDWLRQ��)RU�FKDQJH� WDON�� WKH�FRXQVHOORU�FRXOG�GHWHFW�

ZRUGV� DQG� SKUDVHV� FRQYH\LQJ�� SRVVLELOLW\�� DELOLW\� RU� GHVLUH� WR� FKDQJH� VXFK� DV� WKHLU�

LQWHQWLRQ� RU� DLPV� WR� H[HUFLVH� DQG� WKHLU� SHUFHSWLRQ� WRZDUGV� DGYDQWDJHV� RI� SK\VLFDO�

DFWLYLW\�� 6XVWDLQ� WDON� ZDV�LGHQWLILHG� E\� ZRUGLQJ� DERXW� ODFN� RI� LQWHUHVW�� LQDELOLW\� WR�

FKDQJH� DQG� WKHUH� ZHUH� VRPH�REVWDFOHV� WR�FKDQJH� >��@��7KH�FKDQJH� WDON�DQG� VXVWDLQ� WDON�

SKUDVHV�RI�SDUWLFLSDQWV�LV�LOOXVWUDWHG�LQ�WDEOH���

7KH�0,�LQWHUYHQWLRQ�LQ� WKLV�VWXG\�LV�EHQHILFLDO� IRU� WKH�XQGHUVWDQGLQJ�RI�SDUWLFLSDQWV¶�IHHOLQJ�

WRZDUGV� WKHLU� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\�� 7KH\� FRXOG� H[SORUH� WKHLU� GHWHUPLQDWLRQ� RI�

SK\VLFDO� DFWLYLW\�� DV� ZHOO� DV� WKHLU� EDUULHUV��0,� FRXOG� KHOS� WKHP�PDNH� DQG� PHHW� WKHLU� RZQ�

H[HUFLVH�JRDO��

�����7KH�HIILFDF\�RI����ZHHNV�RI�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�XVLQJ�D�SHGRPHWHU�DQG�

������0,��LQWHUYHQWLRQ����

3UHYLRXV� SLORW� VWXGLHV� KDYH� UHSRUWHG� WKDW� ���ZHHNV� RI� KRPH�EDVHG�ZDONLQJ�PRQLWRUHG� E\� D�

SHGRPHWHU� FRXOG� LPSURYH� SK\VLFDO� DFWLYLW\� EHKDYLRXU� �WKH� GXUDWLRQ� RI� ZHHNO\�PRGHUDWH� WR�

YLJRURXV�SK\VLFDO�DFWLYLW\�� �DQG�4R/��SK\VLFDO�DQG�PHQWDO�ZHOO�EHLQJ���VPDOO� WR�PHGLXP�RI�

&RKHQ¶V� HIIHFW� VL]H� �G ��������� LQ� EUHDVW� FDQFHU� VXUYLYRUV� >���� ��@��+RZHYHU�� WKHVH� SLORW�

VWXGLHV�UHSRUWHG�WKHLU�UHVXOWV�ZLWK�ODUJHU�QXPEHUV�RI�SDUWLFLSDQWV�WKDQ�WKH�SUHVHQW�VWXG\��,Q�WKH�

FXUUHQW�VWXG\��ZH�GLG�QRW�REVHUYH�HIIHFWV�RI�JURXS�E\�WLPH�RQ�GDLO\�VWHSV��4R/��)$&7�%�DQG�VXEVFDOHV��

���

7KH�UHWHQWLRQ�UDWH�RI� WKH�VWXG\�ZDV�KLJK������������������/LNHZLVH�� �VLPLODU�SUHYLRXV�5&7�

VWXGLHV�FRXOG�DFKLHYH���� WR����� �RI����ZHHNV� UHWHQWLRQ� UDWH�RI�SDUWLFLSDQWV� >������@��7KHUH�

ZDV�D��������GURS�RXW�UDWH���������



� � H[HUFLVH� VHOI�UHJXODWLRQ� �%5(4��� DQG� H[HUFLVH� EDUULHU� DQG� WDVN� VHOI�HIILFDF\�LQ�EUHDVW�

FDQFHU�VXUYLYRU��7KLV�LV�OLNHO\�WR�EH� H[SODLQHG� E\�WKH� FXUUHQW�VWXG\�KDYLQJ�ORZ�QXPEHUV� RI�

SDUWLFLSDQW� UHFUXLWPHQW� DQG� ORZ� QXPEHU� RI� SDUWLFLSDQWV� FRPSOHWLQJ� WKH� ��� ZHHNV�

VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� DQG� DVVHVVPHQWV� RYHU� WKH� ��� PRQWKV�� ,Q� DGGLWLRQ�� WKH�

LPSDFW� RI� &29,'���� UHVWULFWLRQ� SUREDEO\� OLPLWHG� RXU� SDUWLFLSDQWV
� SK\VLFDO� DFWLYLW\�DV�

HYLGHQFHG� E\� VXVWDLQ� WDON� RI� ',*��� ',*�� DQG� ',*�� �WDEOH� ����

+RZHYHU�� WKH� VWXG\� IRXQG� WKH� VLJQLILFDQW� GLIIHUHQFH� RI� GHSUHVVLRQ� VFRUH�

LQ�SV\FKRORJLFDO� KHDOWK� �'$66����� EHWZHHQ� JURXSV� DW� ��� ZHHNV�� 7KH� SDUWLFLSDQWV� LQ�

WKH�,,*� JURXS� KDG� KLJKHU� GHSUHVVLRQ� VFRUH� WKDQ� WKH� ',*� JURXS�� 7KH\� ZHUH� OLNHO\� WR�

KDYH�KLJKHU� EXW� QRW� VLJQLILFDQW� EDVHOLQH� GHSUHVVLRQ� VFRUH� WKDQ� WKH� ',*� JURXS� �S �

�������7KHUHIRUH�� WKLV� VWXG\� KDV� WHVWHG� WKH� FRUUHODWLRQ� RI� GHSUHVVLRQ� VFRUH� DQG� WKH�

)$&7�%� VFRUH� DQG� VXEVFDOH� DQG� IRXQG� WKDW� WKHUH� ZDV� D� VLJQLILFDQW� QHJDWLYH�

FRUUHODWLRQV� RI�GHSUHVVLRQ�VFRUH�RI�'$66����DQG�WKH�VFRUH�RI�4R/��7DEOH�����

7KHUH� ZHUH� RQO\� �� SDUWLFLSDQWV� LQ� WKH� LQWHUYHQWLRQ� JURXS� DQG� �� SDUWLFLSDQWV� LQ� WKH� FRQWURO�

JURXS� FRPSOHWLQJ� WKH� ��� ZHHNV� SURJUDP�� 7KH� ORZ� UHFUXLWPHQW� UDWHV� GXULQJ� WKH� JOREDO�

RXWEUHDN�RI�&29,'����DUH�OLNHO\�FRQWULEXWLQJ�IDFWRUV�IRU�WKH�SRRU�UHIOHFWLRQ�RI�WKH�IHDVLELOLW\�

RI�WKH�VWXG\�KDG�LW�EHHQ�FRQGXFWHG�LQ�PRUH�QRUPDO�WLPHV��+RZHYHU��WKLV�VWXG\�ZLOO�FRQWLQXH�

DQG�H[SHFWV�WR�UHFUXLW�D�VXIILFLHQW�QXPEHU�RI�SDUWLFLSDQWV�����SDUWLFLSDQWV��LQ������ZKHQ�WKH�

VLWXDWLRQ� RI� &29,'���� LQ� 9LFWRULD� 6WDWH�� $XVWUDOLD� LV� VWDEOH� ZLWK� WKH� UROO� RXW� RI� WKH�

YDFFLQDWLRQ�SURJUDPV��

(YHQ�WKRXJK��VRPH�SDUWLFLSDQWV�SRVWSRQHG�WKHLU�VFKHGXOHG�0,�LQWHUYHQWLRQ��WKH\�GLG�PDQDJHG�

DQG� FRPSOHWHG� LW� EHIRUH� WKH� SDUWLFLSDQWV� FURVVHG� WR� WKH� FRQWURO� LQWHUYHQWLRQ�� 2YHUDOO��

SDUWLFLSDQWV�DJUHHG�DQG�ZHUH�ZLOOLQJ�WR�SDUWLFLSDWH�LQ�WKH�0,�LQWHUYHQWLRQ��6RPH�SDUWLFLSDQWV�

UHPDUNHG� WKDW� WKH\�QHHGHG�PRUH�SK\VLFDO� DFWLYLW\�PRWLYDWLRQ�DQG�DSSUHFLDWHG� UHFHLYLQJ�0,�

IURP�DQ�H[SHULHQFHG�FRXQVHOORU��

,QGHHG�����PLQXWHV�RI�PRGHUDWH�WR�YLJRURXV�SK\VLFDO�DFWLYLW\�LV�FRPSDUDEOH�WR��������VWHSV�

GD\� DV� GHPRQVWUDWHG� LQ� KHDOWK\� ROGHU� DGXOWV� >��@�� DQG� DV� D� UHVXOW�� WKLV� ZDV� WKH� DFFHSWHG�

UHFRPPHQGDWLRQ�IRU�SK\VLFDO�DFWLYLW\�ZKHQ�PRQLWRUHG�XVLQJ�D�VWHS�WUDFNHU�GHYLFH��)RU�EUHDVW�

FDQFHU� VXUYLYRUV�� WKHLU�GDLO\�OLYLQJ� VWHSV� IURP� ILYH�SUHYLRXV� UHVHDUFK� VWXGLHV�XVLQJ�D�ZDLVW�

PRXQWHG�JDGJHW�ZHUH�DSSUR[LPDWHO\�������VWHSV�GD\�>��@��

����



� 2QH� 5&7� VWXG\� UHSRUWHG� WKDW� SDUWLFLSDQWV� ZKR� ZHUH� EUHDVW� FDQFHU� VXUYLYRUV� XVLQJ� D�

SHGRPHWHU� LQ� ��� ZHHNV�ZDONLQJ� SURJUDP� KDG� WKH� PHDQ� RI� GDLO\� VWHSV� HTXDO� WR� ������ ��

������ VWHSV� DW� EDVHOLQH� DQG��������������� VWHSV� DW� WKH� IROORZ�XS����ZHHNV� >��@��6LPLODUO\��

WKH� FXUUHQW� VWXG\� IRXQG� WKDW�WKH� RYHUDOO� EDVHOLQH� GDLO\� VWHSV� RI� WKH� SDUWLFLSDQWV� DFURVV� WKH�

WZR� JURXSV� ZDV� ��������� �������������

$W� WKH� EDVHOLQH�� �������RI� SDUWLFLSDQWV� �������ZHUH� LQ� WKH� OLPLWHG� DFWLYLW\� JURXS� �EHWZHHQ�

������DQG� ������ VWHSV�GD\��� ���� �������ZHUH� LQ� WKH� ORZ� DFWLYH� JURXS� �EHWZHHQ� ������ DQG�

������VWHSV�GD\��� ������� ������� ZHUH� LQ� WKH� VRPHZKDW� DFWLYH� JURXS� �EHWZHHQ� ������ DQG�

������VWHSV�GD\��� ���� �������ZHUH� LQ� WKH� DFWLYH� JURXS� �EHWZHHQ� ������� DQG� ������� VWHSV�

GD\�� DQG� ������ ������� ZHUH� LQ� WKH� KLJKO\� DFWLYH� JURXS� �PRUH� WKDQ� ������� VWHSV�GD\����

$OWKRXJK� WKH� VWXG\� FRXOG� QRW� GHWHFW� WKH� VWDWLVWLFDO� LPSURYHPHQW� RI� GDLO\� VWHS�FRXQWV� E\�

WKH�HIIHFW�RI�0,�DQG�WLPH�� DW� ���ZHHNV� LW�ZDV� QRWLFHDEOH� WKDW� WKHUH� ZHUH� ��SDUWLFLSDQWV� LQ�

,,*� JURXS� ������ VWHSSLQJ� XS� WKHLU� OHYHO� RI� DFWLYLW\�� :KHUHDV� RQH�SDUWLFLSDQW� LQ�

',*� JURXS� ������ ZDV� DEOH� WR� � LQFUHDVH� KHU� DFWLYLW\� OHYHO��

7KLV� LQWHULP� DQDO\VLV� KDV� VKRZQ� WKDW� 0,� KDG� QR� SRVLWLYH� HIIHFW� DIWHU� ��� ZHHNV� RI� VHOI�

GLUHFWHG� SK\VLFDO� DFWLYLW\� XVLQJ� D� SHGRPHWHU� RQ� GDLO\� VWHSV�� 4R/� DQG� SV\FKRORJLFDO�

KHDOWK�� OLNHO\� GXH� WR� WKH� ORZ� VDPSOH� VL]H�� 7KH� VWUHQJWK� RI� RXU� VWXG\� LV� WKH� UDQGRPLVHG�

FRQWUROOHG� WULDO� GHVLJQ� ZLWK� DOORFDWLRQ� FRQFHDOPHQW� E\� VHDOHG� HQYHORS�� +RZHYHU�� WKH�

VWXG\� GLG� QRW� EOLQG� SDUWLFLSDQWV� DQG� RXWFRPH� DVVHVVPHQWV� GXH� WR� WKH� UHVHDUFK� GHVLJQ�

DQG� KXPDQ� UHVHDUFK� HWKLFV� LVVXH�� 2WKHU� SRWHQWLDO� ULVNV� RI� ELDV� DUH� WKH� OLPLWDWLRQ� LQ�

JHQHUDOLVDWLRQ� RI� SDUWLFLSDQWV� DQG� IDOVH� SRVLWLYH� UHVXOWV� RU� W\SH� �� HUURU�� $OO� UHFUXLWHG�

SDUWLFLSDQWV� ZHUH� ZLOOLQJ� WR� SHUIRUP� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� SURJUDP�� 7KHUHIRUH��

WKHUH� ZDV� WKH� � OLNHOLKRRG� RI� SRVLWLYH� RXWFRPHV� LQ� EUHDVW� FDQFHU� VXUYLYRUV� DIWHU� ���

ZHHNV� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\�

���
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�� &RQFOXVLRQ

3K\VLFDO� DFWLYLW\�PRWLYDWLRQ� VWUDWHJLHV� UHJDUGLQJ� � VHOI�PRQLWRULQJ� E\� D� VWHS� WUDFNHU� DQG�0,�

LQWHUYHQWLRQ�DUH�HIIHFWLYH�WR�LQFUHDVH�SK\VLFDO�DFWLYLW\�EHKDYLRU�RU�DGKHUHQFH�LQ�EUHDVW�FDQFHU�

VXUYLYRUV��+RZHYHU��WKHUH�ZHUH�ORJLVWLFDO�FKDOOHQJHV�WR�GHDO�ZLWK�REVWDFOHV�RU�EDUULHUV�RI�EUHDVW�

FDQFHU�VXUYLYRUV�WR�SDUWLFLSDWH�DQG�DGKHUH�WR�D�SK\VLFDO�DFWLYLW\�SURJUDP��0RUH�VSHFLILFDOO\��

WKLV�FKDOOHQJH�ZDV�LQWHQVLILHG�E\�WKH�SDQGHPLF�RI�&29,'����RYHU�WKH�\HDU������

7KH� OLPLWDWLRQ� RI� UHFUXLWPHQW� SURFHVV� GXULQJ� WKH� RXWEUHDN� RI� &29,'���� OHDGV� WR� D� VPDOO�

VDPSOH�VL]H�LQ�WKH�FXUUHQW�SLORW�VWXG\��OLNHO\�FDXVHG�E\�WKH�DEVHQFHV�RI�WKH�HIIHFW�RI�JURXS�E\�

WLPH�RQ�SK\VLFDO�DFWLYLW\�DGKHUHQFH��TXDOLW\�RI�OLIH�DQG�SV\FKRORJLFDO�KHDOWK�LQ�EUHDVW�FDQFHU�

VXUYLYRUV��+RZHYHU�� WKH� VWXG\� VKRZHG�DFFHSWDEOH� IHDVLELOLW\�RI�SDUWLFLSDQWV� UHFUXLWPHQW� DQG�

UHWHQWLRQ� UDWH� HYHQ� WKRXJK�ZH� ZHUH� LPSOHPHQWLQJ� RXU� UHVHDUFK� VWXG\� GXULQJ� WKH� UHVWULFWHG�

WLPHV� LQ�������7KH� VWXG\� FRXOG� VKRZ� WKH� IHDVLELOLW\� RI� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� E\�

JXLGLQJ� EUHDVW� FDQFHU� VXUYLYRUV� WR� EH� DFWLYH� E\� XVLQJ� WKH� )LWELW� IRU� WKHLU� GDLO\� VWHSV� VHOI�

PRQLWRULQJ��

,Q� DGGLWLRQ�� 0,� LQWHUYHQWLRQ� E\� D� YLGHR� DQG� SKRQH� FDOOV� GXULQJ� WKH� ORFNGRZQ� SHULRGV� LQ�

0HOERXUQH��$XVWUDOLD�ZDV�ZRUWK\�WR�H[SORUH�WKH�DWWLWXGH�RI�WKH�SDUWLFLSDQWV�WRZDUGV�SK\VLFDO�

DFWLYLW\�DQG�KHOS�WKHP�GHFLGH�IRU�WKHLU�RZQ�SK\VLFDO�DFWLYLW\�SODQ��

����

7DEOH�����3HDUVRQ�FRUUHODWLRQV�RQ�'$66����GHSUHVVLRQ�DQG�4R/�VFRUH�DW����ZHHNV�



7KH�VWXG\�ZLOO�FRQWLQXH�ZLWK�D�ODUJHU�UDQGRPL]HG�FRQWUROOHG�ZLWK��[��FURVVRYHU�GHVLJQ�VWXG\�

GHVFULEHG�XQGHU�WKH�SURMHFW�3$3+,2�6WXG\�DQG�ZLOO�DGMXVW�WKH�UHFUXLWPHQW�VWUDWHJ\�EDVHG�RQ�

WKH�HWKLFDO�DVSHFWV�RI�FOLQLFDO�UHVHDUFK�VWXG\�WR�DFKLHYH�WKH�VXIILFLHQW�QXPEHU�RI�SDUWLFLSDQWV��

7KH� VWXG\� ZLOO� DQDO\VH� LPPXQRORJLFDO� ELRPDUNHUV� ZKHQ� WKH� VWXG\� FDQ� PHHW� WKH�

WDUJHW�QXPEHU�RI�SDUWLFLSDQWV�
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&KDSWHU���

7KH�3LORW�UHVXOWV�RI�3$3+,2�VWXG\�

�E��3$3+,2�6WXG\�SURWRFRO��LQIRUPHG�FRQVHQW��LQIRUPDWLRQ�WR�

SDUWLFLSDQWV��DGYHUWLVHPHQW�DQG�TXHVWLRQQDLUHV�

7KH�3$3+,2�VWXG\�UHFHLYHG�HWKLFDO�DSSURYDO�IURP�0HOERXUQH�+HDOWK�+5(&�RQ����$SULO�������

$OO�GRFXPHQWV�FRQVLVWLQJ�RI� WKH�VWXG\�SURWRFRO��SDUWLFLSDQW�LQIRUPHG�FRQVHQW�IRUP��OHWWHU�RI�

LQYLWDWLRQ�WR�SDUWLFLSDQWV��DGYHUWLVLQJ�PDWHULDOV�DQG�GDWD�FROOHFWLRQ�WRROV�KDYH�EHHQ�UHYLHZHG�

DQG�DSSURYHG�E\�WKH�FRPPLWWHH��7KHUH�ZHUH�VHYHUDO�YHUVLRQV�RI�HDFK�GRFXPHQW�GXH�WR�VHYHUDO�

UHYLVLRQV� WR� DGGUHVV� WKH� FRPPHQWV� RI� FRPPLWWHH� XQWLO� WKH� SURMHFW� SURSRVDO�PHW� WKH� HWKLFDO�

UHTXLUHPHQW� DQG�ZDV� DSSURYHG�� ,Q� DGGLWLRQ�� WKH�SURMHFW� UHTXHVWHG�SURWRFRO� DPHQGPHQWV� IRU�

DOWHUQDWLYH� UHFUXLWPHQW�PHWKRGV� DQG� WKH� DGGLWLRQ� RI� ,PSURYLQJ� DQG� 3URPRWLQJ�&RPPXQLW\�

+HDOWK��,3&�KHDOWK��$OWRQD�0HDGRZV�DV�D�QHZ�UHFULXWPHQW�VLWH��

7KLV�FKDSWHU�ZLOO�VKRZ�WKH�ZRUNLQJ�YHUVLRQ�RI�GRFXPHQWV�DV�WKH�IROORZLQJ��

�� 7KH�VWXG\�SURWRFRO��YHUVLRQ���GDWHG����$SULO�����

�� 3DUWLFLSDQW�LQIRUPHG�FRQVHQW�IRUP��YHUVLRQ���GDWHG����$SULO�����

�� $GYHUWLVLQJ�SRVWHU��YHUVLRQ���GDWHG����$SULO�����

�� 7KH�OHWWHU�LQYLWDWLRQ�WR�SDUWLFLSDQWV��YHUVLRQ���GDWHG����6HSWHPEHU�����

�� 4XHVWLRQQDLUH��4XDOLW\�RI�OLIH�)$&7�%

�� 4XHVWLRQQDLUH��0HQWDO�KHDOWK�'$66���

�� 4XHVWLRQQDLUH��([HUFLVH�EDUULHU�DQG�WDVN�VHOI�HIILFDF\

�� 4XHVWLRQQDLUH��([HUFLVH�UHJXODWLRQ�%5(4�

����
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3K\VLFDO�DFWLYLW\�DGKHUHQFH��SV\FKRORJLFDO�KHDOWK�DQG�

LPPXQRORJLFDO�RXWFRPHV��3$3+,2�VWXG\��LQ�EUHDVW�FDQFHU�

VXUYLYRUV�

���



3URWRFRO�1XPEHU��3$3+,2������

9HUVLRQ������

'DWH�������������

3ULQFLSOH�,QYHVWLJDWRUV��

0HURQ�3LWFKHU�

$VVRFLDWH�,QYHVWLJDWRUV��

6DUD�-RUJHQVHQ�

9DVVR�$SRVWRORSRXORV�

$QQH�2¶&RQQRU�

5HPFR�3ROPDQ�

/LO\�6WRMDQRYVND�

6XSD�3XGNDVDP�

6SRQVRU�V��

9LFWRULD�8QLYHUVLW\�

&21),'(17,$/�

7KLV�GRFXPHQW�LV�FRQILGHQWLDO�DQG�WKH�SURSHUW\�RI�9LFWRULD�8QLYHUVLW\�DQG�:HVWHUQ�+HDOWK��

1R� SDUW� RI� LW� PD\� EH� WUDQVPLWWHG�� UHSURGXFHG�� SXEOLVKHG�� RU� XVHG� ZLWKRXW� SULRU� ZULWWHQ�

DXWKRUL]DWLRQ�IURP�WKH�LQVWLWXWLRQ��

6WDWHPHQW�RI�&RPSOLDQFH�

7KLV�VWXG\�ZLOO�EH�FRQGXFWHG�LQ�FRPSOLDQFH�ZLWK�DOO�VWLSXODWLRQ�RI�WKLV�SURWRFRO��WKH�

FRQGLWLRQV�RI�WKH�HWKLFV�FRPPLWWHH�DSSURYDO��WKH�1+05&�1DWLRQDO�6WDWHPHQW�RQ�HWKLFDO�

&RQGXFW�LQ�+XPDQ�5HVHDUFK��������DQG�WKH�1RWH�IRU�*XLGDQFH�RQ�*RRG�&OLQLFDO�3UDFWLFH�

�&303�,&+����������

���



������7DEOH�RI�&RQWHQWV�

&217(176�

7DEOH�RI�&RQWHQWV���������������������������������������������������������������������������������������������������������������������������

�� *ORVVDU\�RI�$EEUHYLDWLRQV�	�7HUPV������������������������������������������������������������������������������

�� 6WXG\�6LWHV������������������������������������������������������������������������������������������������������������������������

���� 6WXG\�/RFDWLRQ�V����������������������������������������������������������������������������������������������������������

�� ,QWURGXFWLRQ�%DFNJURXQG�,QIRUPDWLRQ�������������������������������������������������������������������������

���� /D\�6XPPDU\�������������������������������������������������������������������������������������������������������������

���� ,QWURGXFWLRQ����������������������������������������������������������������������������������������������������������������

���� %DFNJURXQG�LQIRUPDWLRQ���������������������������������������������������������������������������������������������

�� 6WXG\�2EMHFWLYHV�������������������������������������������������������������������������������������������������������������

���� 6WXG\�$LPV�����������������������������������������������������������������������������������������������������������������

���������+\SRWKHVLV�

««««««««««««««««««««««««««««««««««������

����� 2XWFRPH�PHDVXUHV������������������������������������������������������������������������������������������������������

�� 6WXG\�'HVLJQ�������������������������������������������������������������������������������������������������������������������

����� 6WXG\�7\SH�	�'HVLJQ�	�6FKHGXOH�����������������������������������������������������������������������������

����� 6WDQGDUG�&DUH�DQG�$GGLWLRQDO�WR�6WDQGDUG�&DUH�3URFHGXUHV��������������������������������������

����� 5DQGRPLVDWLRQ������������������������������������������������������������������������������������������������������������

����� 6WXG\�PHWKRGRORJ\��������������������������������������������������������������������������������������������������������

�� 6WXG\�3RSXODWLRQ�������������������������������������������������������������������������������������������������������������

����� 5HFUXLWPHQW�3URFHGXUH�����������������������������������������������������������������������������������������������

����� ,QFOXVLRQ�&ULWHULD��������������������������������������������������������������������������������������������������������

����� ([FOXVLRQ�&ULWHULD�������������������������������������������������������������������������������������������������������

����



����� &RQVHQW�����������������������������������������������������������������������������������������������������������������������

�� 3DUWLFLSDQW�6DIHW\�DQG�:LWKGUDZDO���������������������������������������������������������������������������

����� 5LVN�0DQDJHPHQW�DQG�6DIHW\�������������������������������������������������������������������������������������

����� +DQGOLQJ�RI�:LWKGUDZDOV�������������������������������������������������������������������������������������������

����� 5HSODFHPHQWV��������������������������������������������������������������������������������������������������������������

�� 6WDWLVWLFDO�0HWKRGV�������������������������������������������������������������������������������������������������������������

����� 6DPSOH�6L]H�(VWLPDWLRQ�	�-XVWLILFDWLRQ���������������������������������������������������������������������

����� 3RZHU�&DOFXODWLRQV�����������������������������������������������������������������������������������������������������

����� 6WDWLVWLFDO�0HWKRGV�7R�%H�8QGHUWDNHQ�����������������������������������������������������������������������

�� 6WRUDJH�RI�%ORRG�DQG�7LVVXH�6DPSOHV�������������������������������������������������������������������������������

��������������'HWDLOV�RI�ZKHUH�VDPSOHV�ZLOO�EH�VWRUHG��DQG�WKH�W\SH�RI�FRQVHQW�IRU�IXWXUH�XVH�RI�

VDPSOHV�����������������������������������������������������������������������������������������������������������������������

��� 'DWD�6HFXULW\�	�+DQGOLQJ����������������������������������������������������������������������������������������������

����������'HWDLOV�RI�ZKHUH�UHFRUGV�ZLOO�EH�NHSW�	�+RZ�ORQJ�ZLOO�WKH\�EH�VWRUHG�������������������

���������&RQILGHQWLDOLW\�DQG�6HFXULW\��������������������������������������������������������������������������������������

���������$QFLOODU\�GDWD������������������������������������������������������������������������������������������������������������

��� $SSHQGL[��������������������������������������������������������������������������������������������������������������������������

��� 5HIHUHQFH�«««««««««««««««««««««««««««««����

���
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SURYLGH�EULHI�LQIRUPDWLRQ��

7LWOH�� 3K\VLFDO�DFWLYLW\�DGKHUHQFH��SV\FKRORJLFDO�KHDOWK�DQG��

LPPXQRORJLFDO�RXWFRPHV��3$3+,2�VWXG\��LQ�EUHDVW�FDQFHU�

VXUYLYRUV�

6KRUW�7LWOH�� 3$3+,2�VWXG\�

'HVLJQ�� $�UDQGRPLVHG�FRQWUROOHG�WULDO�ZLWK���[���FURVVRYHU�GHVLJQ�

6WXG\�&HQWUHV�� 9LFWRULD�8QLYHUVLW\�

+RVSLWDO�� :HVWHUQ�+HDOWK��6XQVKLQH�FDPSXV¶V�$XVWUDOLD�

6WXG\�4XHVWLRQ�� �� 'RHV����ZHHNV�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�FRPELQHG

ZLWK�PRWLYDWLRQDO�LQWHUYLHZLQJ��0,��LQ�ZRPHQ�ZKR�DUH

EUHDVW�FDQFHU�VXUYLYRUV�LQIOXHQFH�SV\FKRORJLFDO�KHDOWK�DQG

TXDOLW\�RI�OLIH��4R/��RXWFRPHV"

�� 'RHV����ZHHNV�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�FRPELQHG

ZLWK�PRWLYDWLRQDO�LQWHUYLHZLQJ��0,��LPSURYH�LPPXQH

IXQFWLRQ�LQ�ZRPHQ�ZKR�DUH�EUHDVW�FDQFHU�VXUYLYRUV"

�� :KDW�LV�WKH�PLQLPXP�OHYHO�RI�VWHS�FRXQW�SK\VLFDO

DFWLYLW\�UHTXLUHG�WR�QRWH�VLJQLILFDQW�LPSURYHPHQWV�LQ

SV\FKRORJLFDO�ZHOO�EHLQJ��4R/�DQG�LPPXQH�IXQFWLRQ

DPRQJVW�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV

6WXG\�2EMHFWLYHV�� 7R�GHWHUPLQH�WKH�HIIHFWV�RI����ZHHNV�VHOI�GLUHFWHG�DFWLYLW\�

FRPELQHG�ZLWK�PRWLYDWLRQDO�LQWHUYLHZLQJ�RQ��L��

SV\FKRORJLFDO�KHDOWK���LL��TXDOLW\�RI�OLIH��4R/��DQG��LLL��

LPPXQH�IXQFWLRQ�LQ�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV��

3ULPDU\�2EMHFWLYHV�� 7R�GHWHUPLQH�ZKHWKHU�D�VHOI�GLUHFWHG�DFWLYLW\�SURJUDP�

LPSURYHV��L��SV\FKRORJLFDO�ZHOO�EHLQJ��'HSUHVVLRQ��

$Q[LHW\�DQG�6WUHVV����LL��4R/��SK\VLFDO��VRFLDO�IDPLO\��

HPRWLRQDO�DQG�IXQFWLRQDO�ZHOO�EHLQJ�DQG��LLL��LPPXQH�

IXQFWLRQ��LQ�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV��

6HFRQGDU\�2EMHFWLYHV� 7R�LGHQWLI\�WKH�PLQLPXP�DPRXQW�RI�VWHS�FRXQW�UHTXLUHG�WR�

QRWH�VLJQLILFDQW�LPSURYHPHQWV�WR�SV\FKRORJLFDO�ZHOO�

���



EHLQJ��4R/�DQG�LPPXQH�IXQFWLRQ��DPRQJVW�IHPDOH�EUHDVW�

FDQFHU�VXUYLYRUV�

,QFOXVLRQ�&ULWHULD�� � )HPDOH�EUHDVW�FDQFHU�VXUYLYRUV�ZKR�DUH�ZLWKLQ���\HDUV�RI

GLDJQRVLV�DQG��DW�OHDVW���PRQWKV�SRVW��DFWLYH�WUHDWPHQWV

>VWDJH���WR�,,,�LQFOXGLQJ�WKRVH�ZLWK�GXFWDO�FDUFLQRPD�LQ�VLWX

�'&,6�@�ERWK�SUHPHQRSDXVDO�DQG�SRVWPHQRSDXVDO�RYHU�WKH

DJH�RI����

� 6XUYLYRUV�RQ�KRUPRQDO�WKHUDS\�VXFK�DV�WDPR[LIHQ�RU

DURPDWDVH�LQKLELWRUV�DV�ZHOO�DV�WKRVH�RQ�+HUFHSWLQ

�LPPXQH�WDUJHWHG�WKHUDS\��

� 3DUWLFLSDQWV�ZKR�DUH�XQDEOH�WR�UHDG�ZULWH�(QJOLVK�EXW�DUH

OLWHUDWH�DQG�FDQ�VSHDN�(QJOLVK�

([FOXVLRQ�&ULWHULD�� � 3DUWLFLSDQWV�ZKR�DUH�XQGHUJRLQJ�DFWLYH�WUHDWPHQW

�VXUJHU\��FKHPRWKHUDS\��DQG�UDGLDWLRQ��DQG�WKRVH�ZLWKLQ��

PRQWKV�RI�DFWLYH�WUHDWPHQW�

� .QRZQ�PHWDVWDWLF�GLVHDVH�SDWLHQWV�

� ,QGLYLGXDOV�ZLWK�FRJQLWLYH�LPSDLUPHQW�DQG�LOOLWHUDF\�WR

FRPSOHWH�WKH�TXHVWLRQQDLUHV�

1XPEHU�RI�3ODQQHG�6XEMHFWV�� ��������SHU�JURXS��

,QYHVWLJDWLRQDO�SURGXFW�� 6HOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�

6DIHW\�FRQVLGHUDWLRQV�� 6DIHW\�RI�SK\VLFDO�DFWLYLW\�SURJUDP�IRU�EUHDVW�FDQFHU�

VXUYLYRUV�LV�EDVHG�RQ�WKH�UHFRPPHQGDWLRQ�RI�WKH�$PHULFDQ�

&ROOHJH�RI�6SRUW�0HGLFLQH�IRU�H[HUFLVH�SURJUDP�WUDLQLQJ�LQ�

FDQFHU�SDWLHQWV��

6WDWLVWLFDO�0HWKRGV�� 'HVFULSWLYH�VWDWLVWLFV��LQGHSHQGHQW�7�WHVW�DQG�3HDUVRQ�&KL�

VTXDUH�IRU�FRPSDULQJ�PHDQ�DQG�GLVWULEXWLRQ�EHWZHHQ�WZR�

JURXSV���5HSHDWHG�PHDVXUHV�DQDO\VLV�RI�YDULDQFH�

�$129$��IRU�FRPSDULQJ�PHDQ�EHWZHHQ�JURXSV�DQG�WLPHV��

DQG�/LQHDU�PL[HG�PRGHOV��

6XEJURXSV�� 1RQH�

����



�� *ORVVDU\�RI�$EEUHYLDWLRQV�	�7HUPV

$EEUHYLDWLRQ� 'HVFULSWLRQ��XVLQJ�OD\�ODQJXDJH��

3$3+,2�VWXG\�
3K\VLFDO�DFWLYLW\�DGKHUHQFH��SV\FKRORJLFDO�KHDOWK�DQG�

LPPXQRORJLFDO�RXWFRPHV�VWXG\�

4R/� 4XDOLW\�RI�OLIH�

0,� 0RWLYDWLRQDO�LQWHUYLHZLQJ�

%5(4�� 7KH�EHKDYLRUDO�UHJXODWLRQV�LQ�H[HUFLVH�TXHVWLRQQDLUH�YHUVLRQ���

'$66���� $����LWHP�GHSUHVVLRQ��DQ[LHW\�DQG�VWUHVV�VFDOH�

3%0&� 3HULSKHUDO�EORRG�PRQRQXFOHDU�FHOOV�

+57� +RUPRQH�5HSODFHPHQW�7KHUDS\�

)$&7�%� WKH�)XQFWLRQDO�$VVHVVPHQW�RI�&DQFHU�7KHUDS\�%UHDVW�

$3&� $QWLJHQ�SUHVHQWLQJ�FHOO�

,*)� ,QVXOLQ�OLNH�JURZWK�IDFWRUV�

&53� &�UHDFWLYH�SURWHLQ

3&1$� 3UROLIHUDWLQJ�FHOO�QXFOHDU�DQWLJHQ�

71)� 7XPRU�QHFURVLV�IDFWRU�

0+&� 0DMRU�KLVWRFRPSDWLELOLW\�FRPSOH[�

6+%*� 6H[�KRUPRQH�ELQGLQJ�JOREXOLQ�

1.�FHOOV� 1DWXUDO�NLOOHU�FHOOV�

$&60� $PHULFDQ�&ROOHJH�RI�6SRUW�0HGLFLQH�

093$� 0RGHUDWH�WR�YLJRURXV�SK\VLFDO�DFWLYLW\�

�73%� 7KHRU\�RI�SODQQHG�EHKDYLRU�

�92�PD[� 0D[LPDO�R[\JHQ�FRQVXPSWLRQ�

����



�� 6WXG\�6LWHV

2.1 6WXG\�/RFDWLRQ�V�

6LWH� $GGUHVV�
&RQWDFW�

3HUVRQ�

3KRQH� (PDLO�

:HVWHUQ�

+HDOWK�

)XUORQJ�

5RDG��

6XQVKLQH�

+RVSLWDO��

'HSDUWPHQW�

RI�6XUJHU\�

'U�0HURQ�

3LWFKHU�

�����

���������

0HURQ�SLWFKHU#ZK�RUJ�DX�

:HVWHUQ�

+HDOWK�

)XUORQJ�

5RDG��

6XQVKLQH�

+RVSLWDO��

'HSDUWPHQW�

RI�6XUJHU\�

0V�6DUD�

-RUJHQVHQ�

���������

��

VDUD�MRUJHQVHQ#ZK�RUJ�DX�

9LFWRULD�

8QLYHUVLW\�

%XLOGLQJ���

ZHVW��

����

+RSSHUV�

/DQH��

:HUULEHH��

9,&������

$XVWUDOLD�

3URIHVVRU�9DVVR�

$SRVWRORSRXORV�

����������� YDVVR�DSRVWRORSRXORV#YX�HGX�DX�

9LFWRULD�

8QLYHUVLW\�

:HVWHUQ�

&HQWUH�IRU�

+HDOWK�

5HVHDUFK�

DQG�

(GXFDWLRQ�

3URIHVVRU�9DVVR�

$SRVWRORSRXORV�

0V�6XSD�

3XGNDVDP�

���������� YDVVR�DSRVWRORSRXORV#YX�HGX�D

X�

���



�:&+5(���

:HVWHUQ�

+HDOWK��

)XUORQJ�

5RDG��

6XQVKLQH��

�����9,&�

$XVWUDOLD�

���������� VXSD�SXGNDVDP#OLYH�YX�HGX�DX�

,3&�

+HDOWK�

����4XHHQ�

6WUHHW��

$OWRQD�

0HDGRZV��

9,&������

%UHDVW�

&DQFHU�

6XSSRUW�

*URXS�

0V�$QQH�

2¶&RQQRU�

�����

��������� $QQH�R¶FRQQRU#�

LSFKHDOWK�FRP�DX�

�� ,QWURGXFWLRQ�%DFNJURXQG�,QIRUPDWLRQ

3.1 /D\�6XPPDU\�

7KH�VWXG\�ZLOO�H[SORUH�WKH�VKRUW�WHUP�EHQHILWV�RI����ZHHNV�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�IRU�

IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV�RQ�PHQWDO�ZHOO�EHLQJ��TXDOLW\�RI�OLIH��4R/���DQG�ERG\¶V�LPPXQH�

IXQFWLRQ��%HFDXVH�WKH�VWXG\�ZLOO�PHDVXUH�SK\VLFDO�DFWLYLW\�EHKDYLRU�WKURXJK�D�VWHS�FRXQWLQJ�

GHYLFH�WKH�VWXG\�ZLOO�H[DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�VWHS�FRXQW�DQG�PHQWDO�KHDOWK��4R/�DV�

ZHOO� DV�ERG\¶V� LPPXQH� IXQFWLRQ�� ,Q�RXU� VWXG\�DOO� SDUWLFLSDQWV�ZLOO� EH�SURYLGHG�ZLWK� D� VWHS�

FRXQWHU��)LWELW�DOWD�+5��DQG�EH�DVNHG�WR�UHFRUG�WKHLU�VWHSV�GDLO\�RYHU�D����ZHHN�SHULRG��7KH\�

ZLOO�EH�UDQGRPL]HG�LQWR���JURXSV��

*URXS����+DV�PRWLYDWLRQDO�LQWHUYLHZLQJ�IRU�WKH�ILUVW����ZHHNV�

*URXS����+DV�PRWLYDWLRQDO�LQWHUYLHZLQJ�IRU�WKH�VHFRQG����ZHHNV���

���



7KH�VWXG\�ZLOO�EH�FRQGXFWHG�LQ�0HOERXUQH��$XVWUDOLD�DPRQJVW�ZRPHQ�RYHU����\HDUV�RI�DJH�

ZKR�DUH�EUHDVW�FDQFHU�VXUYLYRUV���

$W�WKH�VWDUW�RI�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�SDUWLFLSDQWV�ZLOO�PHHW�ZLWK�D�UHVHDUFKHU�WR�H[SODLQ�

WKH�VWXG\�DQG�SURYLGH�WKHP�ZLWK�D�VWHS�FRXQW�GHYLFH���)LWELW�DOWD�+5���:H�DFNQRZOHGJH�WKDW�

WKH� KHDOWK� DQG� VDIHW\� RI� WKLV� SRSXODWLRQ� LV� SDUDPRXQW�� $V� VXFK�� SDUWLFLSDWLRQ� LQ� WKH� VWXG\�

UHTXLUHV�D�FOHDUDQFH�IURP�HLWKHU�WKHLU�JHQHUDO�SUDFWLWLRQHU��*3��RU�KRVSLWDO�GRFWRU��7KH\�ZLOO�EH�

DGYLVHG�WR�FRQWDFW�WKHLU�GRFWRU�DQG�WKH�SURMHFW�RIILFHU�LI�WKHUH�DUH�DQ\�FRQFHUQV�ZLWK�UHJDUGV�WR�

WKHLU�DFWLYLW\��

$OO�SDUWLFLSDQWV�ZLOO�XQGHUWDNH�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�IRU����ZHHNV�DQG�ZLOO�EH�JLYHQ�D�

ZHDUDEOH�GHYLFH��)LWELW�DOWD�+5���7KH�UHVHDUFKHU�ZLOO�H[SODLQ�WKH�VWHS�FRXQW�EDVHG�DFWLYLW\�DQG�

KRZ�WR�UHFRUG�WKHLU�RZQ�DFWLYLW\��(DFK�SDUWLFLSDQW�DYHUDJH�GDLO\�VWHS�FRXQW�ZLOO�EH�DVVHVVHG���

WLPHV��DW�EDVHOLQH�����ZHHNV�DQG����ZHHNV�GXULQJ�WKH�SK\VLFDO�DFWLYLW\��7KHLU�PHQWDO�KHDOWK�DQG�

4R/�ZLOO�EH�DVVHVVHG�E\�VWDQGDUGL]HG�TXHVWLRQQDLUHV�DW�WKH�VDPH���WLPHV��DW�EDVHOLQH�DQG�HYHU\�

���ZHHNV��0DUNHUV�RI�LPPXQH�IXQFWLRQ�DQG�ERG\�IDW�ZLOO�EH�DVVHVVHG�DW�EDVHOLQH�����ZHHNV�DQG�

���ZHHNV���

7R� HQKDQFH� SDUWLFLSDQWV¶� HQJDJHPHQW� DQG� FRPSOLDQFH� WR� WKH� VHOI�GLUHFWHG� SURJUDP�ZH�ZLOO�

HQJDJH�LQ���IDFH�WR�IDFH�PRWLYDWLRQDO�LQWHUYLHZ��0,���,Q�DGGLWLRQ�WR�WKLV�WKH�SDUWLFLSDQWV�ZLOO�

EH�FRQWDFWHG�E\�SKRQH���WLPHV�WR�HQFRXUDJH�HQJDJHPHQW�DQG�UHYLHZ�SURJUHVV��

'XULQJ�ZHHNV���WR�����WKH�SDUWLFLSDQWV�LQ�WKH�LPPHGLDWH�LQWHUYHQWLRQ�JURXS��*URXS����GR�VHOI�

GLUHFWHG�SK\VLFDO�DFWLYLW\�XVLQJ�WKH�VWHS�WUDFNHU�DQG�0,�ZKHUHDV��SDUWLFLSDQWV�LQ�WKH�GHOD\HG�

LQWHUYHQWLRQ�JURXS��*URXS����ZLOO�XVH�WKH�VWHS�WUDFNHU�EXW�ZLOO�QRW�UHFHLYH�0,��'XULQJ�ZHHNV�

���WR�����WKH�SDUWLFLSDQWV�LQ�WKH�GHOD\HG�LQWHUYHQWLRQ�JURXS�ZLOO�FRQWLQXH�SK\VLFDO�DFWLYLW\�ZLWK�

0,�SURYLGHG�ZKLOH�WKH�LPPHGLDWH�LQWHUYHQWLRQ�JURXS�ZLOO�SHUIRUP�SK\VLFDO�DFWLYLW\�EXW�QRW�EH�

JLYHQ�IXUWKHU�0,��

,Q�VXPPDU\��

:HHNV������*URXS�����LPPHGLDWH�LQWHUYHQWLRQ�JURXS�Æ�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�DQG�0,�

:HHNV������*URXS�����GHOD\HG�LQWHUYHQWLRQ�JURXS�Æ�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�

:HHNV�������*URXS�����LPPHGLDWH�LQWHUYHQWLRQ�JURXS�Æ�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�

:HHNV�������*URXS�����GHOD\HG�LQWHUYHQWLRQ�JURXS�Æ�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�DQG�0,�

���



2XU�SURMHFW�ZLOO�KHOS�WR�XQGHUVWDQG�ZKHWKHU�D�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�FRPELQHG�ZLWK�0,�

FDQ�KHOS�LQ�HQKDQFLQJ�WKH�PHQWDO�KHDOWK��4R/�DQG�ERG\¶V�LPPXQH�IXQFWLRQ�LQ�EUHDVW�FDQFHU�

VXUYLYRUV�� ,I� SURYHQ� HIIHFWLYH� WKLV� FRXOG� EH� UROOHG� RXW�PRUH�ZLGHO\� DW� D� ORZ� FRVW� RI� IXWXUH�

SURJUDP�LPSOHPHQWDWLRQ�LQ�WKLV�SRSXODWLRQ�JURXS��DOWKRXJK�ZH�VKRXOG�DFNQRZOHGJH�WKDW�ZH�

GR�QRW�GR�DQ�HFRQRPLFDO�HYDOXDWLRQ�IRU�WKLV�SURMHFW���

���� ,QWURGXFWLRQ�

5HJXODU�SK\VLFDO�DFWLYLW\�LQ�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV�VHHPV�WR�EH�DQ�LPSRUWDQW�IDFWRU�WR�

SURPRWH�WKHLU�4R/�>�@�DQG�GHFUHDVH�PRUWDOLW\�UDWHV�>�@��+RZHYHU��PDQ\�ZRPHQ�IDLO�WR�DGRSW�

RU�PDLQWDLQ�SK\VLFDO�DFWLYLW\�JXLGHOLQHV�>�@�GXH�WR�EDUULHUV�VXFK�DV�SK\VLFDO�DQG�SV\FKRVRFLDO�

SUREOHPV� >�@��7KLV� VWXG\�� WKHUHIRUH��ZLOO� WKURXJK� D� QRYHO� DSSURDFK� WU\� WR� HQKDQFH�SK\VLFDO�

DFWLYLW\�SDUWLFLSDWLRQ�DQG�PHQWDO�DQG�SK\VLFDO�RXWFRPHV��,Q�SDUWLFXODU��WKH�VWXG\�ZLOO�XVH�D�VHOI�

GLUHFWHG�SK\VLFDO�DFWLYLW\�SURJUDP� LQ�ZKLFK�SDUWLFLSDQWV�ZLOO� HQJDJH� LQ�VHOI�PRQLWRULQJ�DQG�

UHFHLYH�PRWLYDWLRQDO�LQWHUYLHZLQJ�WR�HQKDQFH�DGKHUHQFH�>�@��

%HVLGHV� WKH� QRYHO� LQWHUYHQWLRQ� VWUDWHJ\� WKLV� SURMHFW�ZLOO� DOVR� DGGUHVV� WKH� UHODWLYHO\� ODFN� RI�

HYLGHQFH�RQ�WKH�DVVRFLDWLRQ�EHWZHHQ�SK\VLFDO�DFWLYLW\�EHKDYLRU�LQ�FDQFHU�VXUYLYRUV�DQG�WKHLU�

LPPXQH�IXQFWLRQ��7KLV�LV�DQ�LPSRUWDQW�LVVXH�EHFDXVH�WKLV�FDQ�SURYLGH�YLWDO�LQIRUPDWLRQ�RQ�KRZ�

SK\VLFDO� DFWLYLW\� YROXPH� E\� GDLO\� VWHS� FRXQW� FDQ� LQIOXHQFH� ELRPDUNHUV� UHODWHG� WR� FDQFHU�

SURJQRVLV��

7KH�3$3+,2�VWXG\�DLPV�WR�GHWHUPLQH�WKH�HIIHFWV�RI����ZHHNV�VHOI�GLUHFWHG�DFWLYLW\�FRPELQHG�

ZLWK�PRWLYDWLRQDO�LQWHUYLHZLQJ�RQ��L��SV\FKRORJLFDO�KHDOWK���LL��TXDOLW\�RI�OLIH��4R/��DQG��LLL��

LPPXQH�IXQFWLRQ�LQ�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV��

$�UDQGRPL]HG�FRQWUROOHG�WULDO�ZLWK��;��FURVVRYHU�GHVLJQ�ZLOO�WHVW�KRZ�VHOI�GLUHFWHG�DFWLYLW\�

LPSURYHV� SV\FKRORJLFDO� ZHOO�EHLQJ� �'HSUHVVLRQ�� $Q[LHW\� DQG� 6WUHVV�� DQG� 4R/� �SK\VLFDO��

VRFLDO�IDPLO\��HPRWLRQDO�DQG�IXQFWLRQDO�ZHOO�EHLQJ�DQG�VSHFLILF�FRQFHUQV�RI�EUHDVW�FDQFHU��LQ�

IHPDOH� EUHDVW� FDQFHU� VXUYLYRUV�� ,Q� DGGLWLRQ�� WKH� VWXG\�ZLOO� GHWHUPLQH�KRZ�SK\VLFDO� DFWLYLW\�

DIIHFWV�LPPXQH�FHOO�IXQFWLRQDOLW\��FHOO�VXUIDFH�PDUNHUV��F\WRNLQHV��LQ�WKHVH�ZRPHQ��3DUWLFLSDQWV�

ZLOO�FRPSOHWH�D�QXPEHU�RI�ZHOO�YDOLGDWHG�LQVWUXPHQWV�WR�DVVHVV�FKDQJHV�LQ�SV\FKRORJLFDO�ZHOO�

EHLQJ�LQ�WHUPV�RI�GHSUHVVLRQ��DQ[LHW\�DQG�VWUHVV��'$66�����DQG�4R/��)$&7�%���,Q�DGGLWLRQ��

���



SDUWLFLSDQWV� ZLOO� FRPSOHWH� WKH� EHKDYLRUDO� UHJXODWLRQV� LQ� H[HUFLVH� TXHVWLRQQDLUH� �%5(4���

GHULYHG� IURP� VHOI�GHWHUPLQDWLRQ� WKHRU\� WR� DVVHVV� WKHLU� H[HUFLVH� UHJXODWLRQ� DQG� PRWLYDWLRQ�

FRQWLQXXP�RYHU�WLPH���

7KH�VWXG\�ZLOO�LQYROYH�ZRPHQ�ZKR�DUH�EUHDVW�FDQFHU�VXUYLYRUV�WR�XQGHUWDNH����ZHHNV¶�VWHS�

WUDFNHU�EDVHG� SK\VLFDO� DFWLYLW\� SURJUDP� FRPELQLQJ� ��� ZHHNV¶� 0,� IRU� WKH� DVVHVVPHQW� RI�

SK\VLFDO� DFWLYLW\� DGKHUHQFH�� H[HUFLVH� VHOI�UHJXODWLRQ�� H[HUFLVH� EDUULHU� DQG� WDVN� VHOI�HIILFDF\��

PHQWDO�ZHOOQHVV�DQG�4R/��7KH�FKDQJHV�RI�LPPXQH�FHOO�IXQFWLRQDOLW\��FHOO�VXUIDFH�PDUNHUV�DQG�

LPPXQH�FHOO�F\WRNLQHV��DQG�LQIODPPDWRU\�PDUNHUV��&�UHDFWLYH�SURWHLQ��VHUXP�F\WRNLQHV��ZLOO�

EH�DVVHVVHG�DW�WKH�EHJLQQLQJ��ZHHN����DQG�ZHHN����RI�WKH�SURJUDP��

7KH�UHVHDUFK�ILQGLQJV�DUH�H[SHFWHG�WR�GHOLYHU�LPSRUWDQW�LQIRUPDWLRQ�RQ�ZKHWKHU�D�VHOI�GLUHFWHG�

SK\VLFDO�DFWLYLW\�XVLQJ�VHOI�PRQLWRULQJ�DQG�0,�FDQ�HQKDQFH�SV\FKRORJLFDO�DQG�LPPXQRORJLFDO�

KHDOWK� DQG� 4R/� RI� ZRPHQ� ZKR� DUH� EUHDVW� FDQFHU� VXUYLYRUV�� )XUWKHUPRUH�� LI� WKLV� SK\VLFDO�

DFWLYLW\� LV� VKRZQ� WR� EH� DFFHSWDEOH� DQG� EHQHILFLDO� WR� WKH� SDUWLFLSDQWV� LQ� WHUPV� RI� HLWKHU�

SV\FKRORJLFDO�RU�LPPXQRORJLFDO�ZHOO�EHLQJ�LW�FRXOG�EH�LPSOHPHQWHG�PRUH�ZLGHO\�DW�UHODWLYHO\�

ORZ�FRVW�WR�WKLV�RU�RWKHU�SDWLHQW�SRSXODWLRQ��DOWKRXJK�ZH�VKRXOG�DFNQRZOHGJH�WKDW�ZLOO�QRW�GR�

DQ�HFRQRPLFDO�HYDOXDWLRQ�LQ�RXU�SURMHFW���

3.3 %DFNJURXQG�LQIRUPDWLRQ�

�������*OREDO�WUHQG�RI�EUHDVW�FDQFHU�

%UHDVW�FDQFHU�LV�D�FRPPRQ�PDOLJQDQW�GLVHDVH�OHDGLQJ�WR�SK\VLFDO�DQG�SV\FKRORJLFDO�GLVWUHVV�RI�

IHPDOHV�ZRUOGZLGH�>����@��$SSUR[LPDWHO\�����PLOOLRQ�ZRPHQ�VXIIHUHG�IURP�WKLV�GLVHDVH�DQG�

��������GHFHDVHG�DFURVV�WKH�ZRUOG�LQ������>�@��7KH�FRXQWULHV�LQ�WKH�GHYHORSHG�ZRUOG�VXFK�DV�

$XVWUDOLD��86$�DQG� VRPH�(XURSHDQ� FRXQWULHV� DUH� OLNHO\� WR� KDYH�KLJKHU� LQFLGHQFH� UDWH� WKDQ�

GHYHORSLQJ� FRXQWULHV�� &RQYHUVHO\�� JUHDWHU� PRUWDOLW\� UDWHV� KDYH� EHHQ� UHSRUWHG� LQ� OHVV�

LQGXVWULDOL]HG�FRXQWULHV�VXFK�DV�VRPH�SDUWV�RI�$IULFD�DQG�$VLD�>�@��+RZHYHU��WKH�RFFXUUHQFH�

UDWH�RI�EUHDVW�FDQFHU�KDV�GUDPDWLFDOO\�LQFUHDVHG�LQ����RXW�RI����FRXQWULHV�IURP������WR�������

ZKHUHDV�WKH�JOREDO�GHDWK�UDWH�KDV�JUDGXDOO\�GURSSHG�>�@��

���



�������7KH�VWXG\�RI�SK\VLFDO�DFWLYLW\�EHKDYLRU�DQG�VWDJH�RI�EUHDVW�FDQFHU�

$SSUR[LPDWHO\�RQH�WKLUG�RI�SDWLHQWV�ZLWK�FDQFHU�UHGXFH�WKHLU�SK\VLFDO�DFWLYLW\�DIWHU�GLDJQRVLV�

DQG�DOPRVW�����RI�WKHP�ZLOO�QRW�UHDFK�WKH�H[HUFLVH�UHFRPPHQGDWLRQ�IRU�FDQFHU�SDWLHQWV�>�@��

7KH�UHDVRQ�EHKLQG�WKLV�SKHQRPHQRQ�KDV�EHHQ�H[SORUHG�PDLQO\�LQ�EUHDVW�FDQFHU�DQG�FRORUHFWDO�

FDQFHU�� HVSHFLDOO\� DW� WKH� LQLWLDO� SKDVH�RI� WKH�GLVHDVHV� GXH� WR� WKHLU� DELOLW\� RI� SDUWLFLSDWLRQ� LQ�

UHVHDUFK� VWXGLHV� >�@�� )RU� EUHDVW� FDQFHU�� SK\VLFDO� DFWLYLW\� DQG� H[HUFLVH� SURJUDPV� KDYH� EHHQ�

UHSRUWHG�DV�DQ�DOWHUQDWLYH�LQWHUYHQWLRQ�WR�HQKDQFH�4R/�DQG�SK\VLFDO�FDSDFLW\�RYHU�WKUHH�GHFDGHV�

HVSHFLDOO\� LQ� VWDJH� �� WR� ,,,� >��@�� ,Q� DGGLWLRQ�� SK\VLFDO� DFWLYLW\� FDQ� VLJQLILFDQWO\� GHFUHDVH�

UHFXUUHQFH�UDWH�>�@�DQG�UHGXFH�EUHDVW�FDQFHU�PRUWDOLW\�LQ�WKH�HDUO\�VWDJH�>��@��+RZHYHU������RI�

EUHDVW�FDQFHU�VXUYLYRUV�ZLWK�HDUO\�SKDVH��VWDJH���WR����EUHDVW�FDQFHU�KDYH�UHSRUWHG�SK\VLFDO�

DFWLYLW\�FHVVDWLRQ�GXULQJ����PRQWKV�IROORZ�XS�DIWHU�SDUWLFLSDWLRQ�LQ�D���PRQWKV�5&7�>��@��7KH�

FHVVDWLRQ�PD\�EH�DVVRFLDWHG�ZLWK�WKH�UHVXPSWLRQ�RI� WKHLU�SUHYLRXV�GRPHVWLF� WDVNV�DQG�ZRUN�

>��@��7KH�FKDOOHQJH�RI�UHFUXLWLQJ�SDWLHQWV�ZLWK�DGYDQFHG�VWDJH�RI�FDQFHU�LV�WR�GHDO�ZLWK�WKHLU�

FDQFHU�UHODWHG�IDWLJXH�LQ�SDUWLFXODU�VLGH�HIIHFW�RI�WUHDWPHQWV�>�@���

�������3V\FKRORJLFDO�GLVWXUEDQFH�LQ�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV�

0HQWDO� VWUHVV� LQ� SDWLHQWV� ZLWK� FDQFHU� FDQ� DIIHFW� WKH� TXDOLW\� RI� OLIH� �4R/�� RI� EUHDVW� FDQFHU�

VXUYLYRUV��HVSHFLDOO\�WKH�GLVWUHVV�IURP�ORQJ�WHUP�WUHDWPHQWV�>��@��$OPRVW�KDOI�RI�IHPDOH�EUHDVW�

FDQFHU� VXUYLYRUV� UHSRUWHG� HPRWLRQDO�GLVWXUEDQFHV� DQG� ODFN�RI� FRSLQJ�DELOLW\� >��@��&RPPRQ�

SV\FKRVRFLDO�LVVXHV�KDSSHQLQJ�LQ�WKHLU�OLIH�FRQVLVW�RI�IHHOLQJ�RI�LQVHFXULW\��IHDU�RI�G\LQJ��DQJHU��

LPSDLUHG�ERG\�LPDJH��VRFLDOLVHG�DQG�VH[XDO�LVVXHV�>��@������2I�EUHDVW�FDQFHU�VXUYLYRUV�KDYH�

DOVR�UHSRUWHG�RWKHU�IRUPV�RI�SV\FKRORJLFDO�GLVWUHVV��VXFK�DV��DEDQGRQHG�IHHOLQJV�EHFDXVH�RI�

WKH�WUDQVLWLRQ�RI�FDQFHU�FDUH��IURP�PHGLFDO�WR�VXSSRUWLYH�WUHDWPHQW��>��@��+RZHYHU��V\PSWRPV�

JUDGXDOO\�GLVDSSHDU�IROORZLQJ�SV\FKRVRFLDO�WKHUDS\�WKURXJK�WKH�XVH�RI�UHOD[DWLRQ�WHFKQLTXHV�

DQG� JURXS� VXSSRUW� >��@�� &XUUHQWO\�� VXUYLYRUVKLS� SURJUDPV� KDYH� HPSKDVLVHG� VWUDWHJLHV� WR�

HQKDQFH�SV\FKRVRFLDO�ZHOO�EHLQJ�>��@��1XPHURXV�VWXGLHV�LQ�WKH�ODVW�FRXSOH�RI�GHFDGHV�KDYH�

GHYHORSHG�DQG�DSSOLHG�SV\FKRORJLFDO�LQWHUYHQWLRQV�LQFOXGLQJ�HPRWLRQDO�YHQWLODWLRQ��DGMXVWPHQW�

VNLOO�WUDLQLQJ�DQG�VHOI�HIILFDF\�SURPRWLRQ�WHFKQLTXHV�IRU�LPSURYHPHQW�RI�WKHLU�PHQWDO�ZHOOQHVV�

>������@��

'XH�WR�WKH�SV\FKRORJLFDO�LVVXHV�UHODWHG�WR�EUHDVW�FDQFHU�VXUYLYRUV��LW�LV�LPSRUWDQW�WR�PHDVXUH�

WKHVH� LQ� LQWHUYHQWLRQ�VWXGLHV��7KHUHIRUH�� LQ�RXU�SURMHFW�ZH�ZLOO�XVH� WKH����LWHP� �GHSUHVVLRQ��

����



DQ[LHW\� DQG� VWUHVV� VFDOH� �'$66�����7KLV� TXHVWLRQQDLUH� KDV� EHHQ� VSHFLILFDOO\� YDOLGDWHG� LQ�

SDWLHQWV�ZLWK�FDQFHU�DQG�KDV�VKRZQ�WR�KDYH�JRRG�SV\FKRPHWULF�SURSHUWLHV�>������@��

2QH�YDOLG�DQG�UHOLDEOH�TXHVWLRQQDLUH�WR�DVVHVV�KHDOWK�UHODWHG�4R/�LQ�EUHDVW�FDQFHU�SDWLHQWV�LV�

WKH� IXQFWLRQDO� DVVHVVPHQW� IRU� FDQFHU� WKHUDS\�%UHDVW� �)$&7�%�� >��@�� 7KLV� TXHVWLRQQDLUH�

FRQVLVWV�RI���� LWHPV�DQG���JHQHUDO�IDFWRUV��)$&7�*��SK\VLFDO��VRFLDO�IDPLO\��HPRWLRQDO�DQG�

IXQFWLRQDO�ZHOO�EHLQJ��>��@��7KH�)$&7�%�KDV�DGHTXDWH�SV\FKRPHWULF�SURSHUWLHV�DOWKRXJK�WKH�

VFRUHV�DUH�PRGHUDWHG�E\�IDFWRUV�VXFK�DV�HFRQRPLF�VWDWXV��OHYHO�RI�HGXFDWLRQ�DQG�DJH�RI�EUHDVW�

FDQFHU�VXUYLYRUV�>��@��

�������7KH�EHQHILWV�RI�SK\VLFDO�DFWLYLW\�RQ�EUHDVW�FDQFHU�RXWFRPHV�

3K\VLFDO� DFWLYLW\�� HVSHFLDOO\� PRGHUDWH� LQWHQVLW\� DHURELF� H[HUFLVH� IRU� IHPDOH� EUHDVW� FDQFHU�

VXUYLYRUV��KDYH�EHHQ�QRWHG�LQ�D�QXPEHU�RI�VWXGLHV�WR�EH�DGYDQWDJHRXV�LQ�UHJDUG�WR�EUHDVW�FDQFHU�

RXWFRPHV��GHFUHDVLQJ�WKH��PRUWDOLW\�UDWH�E\�!�����DQG�UHGXFLQJ�UHFXUUHQFH�UDWH�>�@��$V�D�UHVXOW�

RI� SK\VLFDO� DFWLYLW\�� WRWDO� ERG\� IDW� UHGXFHV� DV� ZHOO� DV� D� QXPEHU� RI� LQIODPPDWRU\� DQG�

LPPXQRORJLFDO� ELRPDUNHUV� ZKLFK� FRXOG� FRQWULEXWH� WR� EHWWHU� RXWFRPHV� LQ� EUHDVW� FDQFHU�

VXUYLYRUV� >������@��3K\VLFDO�DFWLYLW\�KDV�EHHQ�VKRZQ�WR�UHGXFH�DGLSRVLW\� UHODWHG�ELRPDUNHUV�

�L�H��� OHSWLQ�� DGLSRQHFWLQ�� ,/���� 71)�DOSKD� DQG� &�UHDFWLYH� SURWHLQ�� >��@� DQG� LPSURYH�

LPPXQRORJLFDO� IXQFWLRQV� �L�H��� WKH� SHUFHQWDJH� RI� &'��&'���� 7� FHOOV�� >��@� DQG� F\WRWR[LF�

DFWLYLW\�RI�QDWXUDO�NLOOHU�FHOOV�>��@�ZKLFK�FDQ�LQKLELW�PDPPDU\�FHOO�JURZWK�>��@��$�SK\VLFDO�

DFWLYLW\�SURJUDP�KDV�EHHQ�VKRZQ�WR�HQKDQFH�SV\FKRORJLFDO�ZHOO�EHLQJ�DQG�4R/�LQ�EUHDVW�FDQFHU�

VXUYLYRUV� >��@�� 5HGXFHG� GHSUHVVLYH� V\PSWRPV�� EHWWHU� VOHHSLQJ� TXDOLW\� DQG� LPSURYHG� VHOI�

HIILFDF\� IRU� GDLO\� WDVNV� KDYH� EHHQ� UHSRUWHG� DIWHU� SDUWLFLSDWLRQ� LQ� FDQFHU� VSHFLILF� H[HUFLVH�

SURJUDPV�RI�YDULHG�GXUDWLRQ��>������@��

�������(IIHFW�RI�H[HUFLVH�RQ�WKH�LPPXQH�V\VWHP�LQ�EUHDVW�FDQFHU�VXUYLYRUV�

$HURELF�DFWLYLW\�DQG�ZHLJKW�WUDLQLQJ�KDYH�EHHQ�VKRZQ�WR�LPSURYH�LPPXQRORJLFDO�ELRPDUNHUV�

LQ�EUHDVW�FDQFHU�SDWLHQWV�DQG�VXUYLYRUV�>������@��,Q�D���PRQWK�PRGHUDWH�DHURELF�H[HUFLVH�UHJLPH�

LQ�EUHDVW�FDQFHU�VXUYLYRUV�DIWHU�FRPSOHWLRQ�RI�FKHPRWKHUDS\��WKHUH�ZDV�DQ�LPSURYHPHQW�LQ�7�

FHOO� UHFRYHU\� E\� LQFUHDVLQJ� WKH� SHUFHQWDJH� RI�&'���&'����7� FHOOV� >��@�� ,Q� DGGLWLRQ�� LQ� D�

UDQGRPLVHG� FRQWUROOHG� WULDO�� D� ��� ZHHN� PRGHUDWH�KLJK� LQWHQVLW\� H[HUFLVH� UHJLPH� ���������

92�PD[��LQ�SRVWPHQRSDXVDO�EUHDVW�FDQFHU�VXUYLYRUV��LQFUHDVHG�WKH�F\WRWR[LF�DFWLYLW\�RI�1.�

�����



FHOOV� ZKLFK� VKRXOG� EH� EHQHILFLDO� WR� RYHUDOO� VXUYLYDO� >��@�� )XUWKHUPRUH�� D� ���ZHHN� DHURELF�

H[HUFLVH�WUDLQLQJ��KRPH�EDVHG�H[HUFLVH��LQ�EUHDVW�FDQFHU�VXUYLYRUV�UHGXFHG�SUR�LQIODPPDWRU\�

F\WRNLQHV�DQG�HSLWKHOLDO�QHXWURSKLO�DFWLYDWLQJ�SURWHLQ�OHYHOV��DQJLRJHQHVLV�DQG�DSRSWRVLV�UHODWHG�

PDUNHUV���7KLV� VXJJHVWV� WKDW� DHURELF� H[HUFLVH� SURJUDP� LV� OLNHO\� UHODWHG� WR� DQJLRJHQHVLV� DQG�

DSRSWRVLV�ZKLFK�PD\� EH� EHQHILFLDO� WR� FDQFHU� SURJQRVLV� >��@�� ,PPXQH�ELRPDUNHUV� LQ� EUHDVW�

FDQFHU�FDQ�DOVR�EH�LPSURYHG�E\�UHVLVWDQFH�WUDLQLQJ��$����ZHHN�PDFKLQH�EDVHG�ZHLJKW�WUDLQLQJ�

H[HUFLVH�LQ����EUHDVW�FDQFHU�VXUYLYRUV�UHVXOWHG�LQ�ORZHU�OHYHOV�RI�71)�DOSKD��LQGLFDWLQJ�WKDW�

UHVLVWDQFH� WUDLQLQJ� LV� OLNHO\� WR� EH� DGYDQWDJHRXV� LQ� SURPRWLQJ� DQ� DQWL�LQIODPPDWRU\� SURILOH�

DPRQJVW�EUHDVW�FDQFHU�VXUYLYRUV�>��@��

�������(IIHFW�RI�H[HUFLVH�RQ�DGLSRVLW\�ELRPDUNHUV�LQ�EUHDVW�FDQFHU�VXUYLYRUV�

2EHVLW\�VHHPV�WR�EH�DVVRFLDWHG�ZLWK�EUHDVW�FDQFHU�RFFXUUHQFH��HVSHFLDOO\�LQ�SRVWPHQRSDXVDO�

ZRPHQ�>��@��$Q�LQDFWLYH�OLIHVW\OH�DQG�ZHLJKW�JDLQ�DIWHU�GLDJQRVLV�FDQ�SUHGLFW�SRRUHU�VXUYLYDO�

RXWFRPHV�GXH�WR�WKH�UHOHDVH�RI�D�QXPEHU�RI�ELRPDUNHUV�IURP�IDW�FHOOV�LQFOXGLQJ�HVWURJHQ�DQG�

LQVXOLQ�ZKLFK�KDYH�WKH�PLWRJHQLF�HIIHFWV�RQ�PDPPDU\�FHOOV�UHVXOWLQJ�LQ�DEQRUPDO�FHOO�JURZWK�

>�@�� �$�V\VWHPDWLF�UHYLHZ�VKRZHG�WKDW�DOWHUDWLRQV� LQ�DGLSRVLW\�UHODWHG�ELRPDUNHUV�� LQFOXGLQJ�

ERG\�PDVV�LQGH[��%0,���OHSWLQ��DGLSRQHFWLQ��VH[�KRUPRQH�ELQGLQJ�JOREXOLQ��6+%*���RHVWURJHQ��

DQGURJHQ�� LQVXOLQ� UHVLVWDQFH�� ,/���� 71)�DOSKD� DQG� &53�� DUH� OLNHO\� WR� ORZHU� WKH� ULVN� RI�

SRVWPHQRSDXVDO� EUHDVW� FDQFHU� DV� D� UHVXOW� RI� SK\VLFDO� DFWLYLW\� >��@�� � ([HUFLVH� FDQ� UHGXFH�

WHVWRVWHURQH�OHYHOV�E\�GHFUHDVLQJ�DGLSRVLW\�RU�E\�LQFUHDVLQJ�6+%*�>��@�DV�ZHOO�DV�LPSURYLQJ�

LQVXOLQ�VHQVLWLYLW\�DQG�UHGXFLQJ�DGLSRNLQHV�DQG�&53��ZKLFK�GLUHFWO\�LQIOXHQFH�WKH�ULVN�RI�EUHDVW�

FDQFHU� >��@��/RQJ� WHUP�H[HUFLVH�KDV�EHHQ� VKRZQ� WR�GHFUHDVH�RHVWUDGLRO� OHYHOV� DQG� LQFUHDVH�

6+%*�LQ�SRVWPHQRSDXVDO�ZRPHQ�ZKR�UHGXFHG�PRUH�WKDQ�������RI�ERG\�IDW�>��@��0RGHUDWH�WR�

KLJK� LQWHQVLW\� DHURELF� H[HUFLVH� SURJUDPV� SUHVFULEHG� IRU� EUHDVW� FDQFHU� VXUYLYRUV� KDYH� EHHQ�

UHSRUWHG�WR�VLJQLILFDQWO\�ORZHULQJ�EORRG�OHSWLQ�OHYHOV��FRQVHTXHQWO\��WKLV�PRGLILDEOH�EHKDYLRU�

LV�OLNHO\�WR�EH�WKH�NH\�WR�LPSURYH�WKH�SURJQRVLV�DQG�VXUYLYDO�UDWH�>��@��

�������3K\VLFDO�DFWLYLW\�DQG�PRWLYDWLRQ�IRU�DFWLYLW\�DGKHUHQFH�LQ�EUHDVW�FDQFHU�VXUYLYRUV�

1HYHUWKHOHVV��DGRSWLRQ�DQG�DGKHUHQFH�WR�SK\VLFDO�DFWLYLW\�SURJUDPV�DPRQJVW�FDQFHU�VXUYLYRUV�

DUH�FKDOOHQJLQJ�GXH�WR�WKHLU�SK\VLFDO�DQG�PHQWDO�YXOQHUDELOLW\�>��@��0RUH�WKDQ�����RI�IHPDOH�

EUHDVW�FDQFHU�VXUYLYRUV�SDUWLFLSDWLQJ�LQ�H[HUFLVH�VWXGLHV�DEDQGRQ�H[HUFLVH�GXULQJ�WKH�IROORZ�XS�

SHULRG�DV�D�FRQVHTXHQFH�RI�SK\VLFDO�DQG�PHQWDO�SUREOHPV�>��@��3K\VLFDO�DFWLYLW\�EDUULHUV� LQ�

����



ROGHU�EUHDVW�FDQFHU�VXUYLYRUV�DUH�UHODWHG�WR�SK\VLFDO� WLUHGQHVV�DQG�ODFN�RI� WLPH�PDQDJHPHQW�

VNLOOV�>��@��,Q�DGGLWLRQ��VRPH�EUHDVW�FDQFHU�VXUYLYRUV�KDYH�ORZ�FRQILGHQFH�LQ�WKH�DGYDQWDJHV�RI�

SK\VLFDO�DFWLYLW\�ZKLFK�FDQ�PLQLPL]H�DGYHUVH�HIIHFWV�RI�EUHDVW�FDQFHU�DQG�WUHDWPHQW��>��@��

$OWKRXJK�D�QXPEHU�RI�SK\VLFDO�DFWLYLW\�DQG�H[HUFLVH�5&7V�KDYH�EHHQ�VXFFHVVIXO�GXULQJ�WKH�

GXUDWLRQ�RI�WKH�VWXG\�SHULRG�PDQ\�KDYH�EHHQ�SUREOHPDWLF�LQ�WHUPV�RI�ORQJ�WHUP�DGKHUHQFH�DQG�

LPSOHPHQWDWLRQ�DFURVV�SRSXODWLRQV��,Q�DGGLWLRQ��WKHUH�DUH�QXPHURXV�SUREOHPV�DVVRFLDWHG�ZLWK�

FRQWURO�JURXSV�LQ�5&7¶V��

,W� KDV� EHHQ� UHSRUWHG� WKDW� SDUWLFLSDQWV� ZKR� GR� QRW� UHFHLYH� WKHLU� SUHIHUUHG� WUHDWPHQW� PD\�

H[SHULHQFH� ³UHVHQWIXO� GHPRUDOLVDWLRQ´� >��@�� PD\� QRW� FRPSO\� ZLWK� WKH� SURJUDP� VWUXFWXUH�

SURSRVHG��PD\�QRW�UHSRUW�DFFXUDWH�UHVSRQVHV�RQ�WKH�IROORZ�XS�DSSRLQWPHQWV�DQG�DUH�OLNHO\�WR�

GURS�RXW�IURP�WKH� WULDO� >��@��0RUHRYHU��ZKHQ�SDUWLFLSDQWV�RI�D�UHVHDUFK� LQWHUYHQWLRQ�DUH�QRW�

DOORFDWHG�WR�WKHLU�SUHIHUUHG�RSWLRQ�LQ�WKH�UHVHDUFK�SURMHFW��L�H��WKH�H[HUFLVH�LQWHUYHQWLRQ�JURXS��

DQG�HQG�XS�DOORFDWHG�WR�D�FRQWURO�JURXS��WKH\�WHQG�WR�HQJDJH�PRUH�LQ�RWKHU�DFWLYLWLHV��H�J���DWWHQG�

J\P�VHVVLRQV��MRLQ�H[HUFLVH�JURXSV�RU�GR�PRUH�KRPH�H[HUFLVHV��>��@��0RVW�SDUWLFLSDQWV�ZKR�

YROXQWHHU�WR�D�UHVHDUFK�LQWHUYHQWLRQ�KDYH�SRWHQWLDOO\�PDGH�D�GHFLVLRQ�DERXW�WKH�SRVVLELOLW\�RI�

EHFRPLQJ�PRUH�DFWLYH�DQG�WDNLQJ�XS�PRUH�SK\VLFDO�DFWLYLWLHV�H[HUFLVH�LQWR�WKHLU�OLIH��L�H���PRYHG�

LQWR�WKH�DFWLRQ�VWDJH�DV�SURSRVHG�LQ�WKH�7UDQVWKHRUHWLFDO�0RGHO�RI�%HKDYLRU�&KDQJH��>��@��,Q�

WKH�DFWLRQ�VWDJH�RI�WKLV�PRGHO��PDNLQJ�D�FKDQJH�LQ�KDELWV�LV�W\SLFDOO\�RYHUW�DQG�REVHUYDEOH�>��@��

$V� VXFK� LQ� WKLV� SURMHFW� ZH� GHYHORSHG� DQ� LQWHUYHQWLRQ� ZKLFK� PD[LPL]HG� IHDVLELOLW\��

VXVWDLQDELOLW\�DQG�JHQHUDOLVDELOLW\��7KLV�VWXG\�ZLOO�SUHVFULEH�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�WR�

EUHDVW�FDQFHU�VXUYLYRUV��7KHUH�DUH�QR�FOHDU�JXLGHOLQHV�LQGLFDWLQJ�WKH�GHILQLWLRQ�RI�VHOI�GLUHFWHG�

SK\VLFDO� DFWLYLW\��� 0DQ\� RI� VHOI�GLUHFWHG� WHFKQLTXHV� IRU� SK\VLFDO� DFWLYLW\� DGKHUHQFH� LQ�

SDUWLFLSDQWV�ZLWK�DGYDQFHG�VWDJH�RI�KHWHURJHQHRXV�FDQFHUV�KDYH�EHHQ�XVHG�LQ�UHVHDUFK�VWXGLHV�

VXFK�DV�SDUWLDOO\�DGYLVHG�DQG�KRPH�EDVHG�SURJUDP��H[HUFLVH�FODVV�WHDFKLQJ�DQG�SHHU�VXSSRUW�

ZDONLQJ�JURXS�SURJUDP�>��@��0RVW�RI�WKH�SURJUDP�FDQ�PDNH�KLJK�SHUFHQWDJH�RI�WKHLU�H[HUFLVH�

DGKHUHQFH��UHGXFHG�IDWLJXH�DQG�LPSURYH�4R/��>��@��

,Q�DGGLWLRQ��LI�WKH�SK\VLFDO�DFWLYLW\�SURJUDP�LV�VKRZQ�WR�EH�HIIHFWLYH�LW�FRXOG�EH�LPSOHPHQWHG�

PRUH�ZLGHO\� DW� UHODWLYHO\� ORZ� FRVW��$Q� LPSRUWDQW� IDFWRU� WR� DGRSW� DQG� DGKHUH� WR� D� SK\VLFDO�

DFWLYLW\� SURJUDP� LV� DQ� LQGLYLGXDO¶V�PRWLYDWLRQ��7R� WKLV� HQG� D� QXPEHU�RI� EHKDYLRUDO� FKDQJH�

����



VWUDWHJLHV� KDYH� EHHQ� UHSRUWHG�ZKLFK� HQKDQFH�PRWLYDWLRQ� DQG� DGKHUHQFH� >��@��7ZR�RI� WKHVH�

VWUDWHJLHV�DUH�0RWLYDWLRQDO�,QWHUYLHZLQJ��0,��DQG�VHOI�PRQLWRULQJ��

�������6HOI�0RQLWRULQJ�

6HOI�PRQLWRULQJ�� RQH� RI� WKH� LPSRUWDQW� FRQFHSWV� LQ� VHOI�UHJXODWLRQ� WKHRU\�� LV� DQ� DXGLWLQJ�

PHFKDQLVP�RI� LQGLYLGXDO� SHUIRUPDQFH� LQ� UHODWLRQ� WR� DQ� LQGLYLGXDO¶V� FRJQLWLRQV�� EHOLHIV� DQG�

HPRWLRQV�>��@��6RPH�GLJLWDO�GHYLFHV�KDYH�WKH�DELOLW\�WR�SURPRWH�SK\VLFDO�DFWLYLW\�WKURXJK�VHOI�

PRQLWRULQJ� >��@�� )RU� H[DPSOH�� VWHS� FRXQWLQJ� JDGJHWV� LQFOXGLQJ� SHGRPHWHUV� FDQ� HIIHFWLYHO\�

PRQLWRU�SK\VLFDO�DFWLYLW\�LQ�WHUPV�RI�GDLO\�VWHSV��,Q�IDFW��VXFK�GHYLFHV�KDYH�EHHQ�XWLOLVHG�IRU�

SK\VLFDO� DFWLYLW\� SURPRWLRQ� LQ� FOLQLFDO� WULDOV� >��@� HVSHFLDOO\� LQ� EUHDVW� FDQFHU� SDWLHQWV� DQG�

VXUYLYRUV�>������@��6WHS�FRXQWHUV�KHOS�LQ�PRQLWRULQJ�DQG�LQGLYLGXDOV�SK\VLFDO�DFWLYLW\�EHKDYLRU�

DQG�FDQ�UHVXOW�LQ�LQFUHDVHG�PRWLYDWLRQ�DQG�XOWLPDWHO\�DGKHUHQFH�WR�ORQJ�WHUP�SK\VLFDO�DFWLYLW\�

EHKDYLRU�>��@��6HOI�HIILFDF\�LV�RQH�LPSRUWDQW�FRQFHSW�RI�VHOI�UHJXODWLRQ�WKHRU\�ZKLFK�LV�UHODWHG�

WR�D�SHUVRQ¶V�SHUFHSWLRQV�RI� WKHLU�DELOLW\��7KLV� LQ� WXUQ�� LQIOXHQFHV�FRJQLWLRQV��DQG�XOWLPDWHO\�

EHKDYLRU�>��@��)RU�H[DPSOH�� LQ�$����ZHHNV�H[HUFLVH�SURJUDP�XVLQJ�VWHS�WUDFNHU��ILWELW��ZDV�

VXFFHVVIXO� LQ� VHOI�PRQLWRULQJ� DQG� DFWLYLW\� DGKHUHQFH� LQ� SRVWPHQRSDXVDO� ZRPHQ� >��@�� ,Q�

DGGLWLRQ�� D� VKRUW�WHUP� SK\VLFDO� DFWLYLW\� SURJUDP� ���� ZHHNV�� EDVHG� RQ� WKH� WKHRU\� RI� VHOI�

UHJXODWLRQ�SURPRWLQJ�VHOI�PRQLWRULQJ��HQKDQFHG�WKH�SHUFHSWLRQ�RI�FRQILGHQFH�WR�H[HUFLVH��VHOI�

HIILFDF\��LQ�FDQFHU�SDWLHQWV�DQG�VXUYLYRUV��DQG�UHVXOWHG�LQ�����RI�WKH�SDUWLFLSDQWV�DGKHULQJ�WR�

WKH�SUHVFULEHG�SURJUDP�>��@��

6HOI�PRQLWRULQJ�KDV�EHHQ�VKRZQ�WR�EH�D�VXLWDEOH�VWUDWHJ\�WR�HQKDQFH�PRWLYDWLRQ�DQG�LQFUHDVHG�

DGKHUHQFH�WR�KHDOWK�EHKDYLRU�FKDQJHV�LQ�KHWHURJHQHRXV�JURXSV�RI�FDQFHU�SDWLHQWV�DQG�VXUYLYRUV��

,W� KHOSV� LQGLYLGXDOV� LQ� JRDO� VHWWLQJ�� SODQQLQJ�� VHOI�UHZDUG� WKURXJK� JRDO� DFKLHYHPHQW� DQG�

SURJUDP�VHOHFWLRQ�>��@��6HOI�PRQLWRULQJ�RI�SK\VLFDO�DFWLYLW\�EHKDYLRU�WKURXJK�SHGRPHWHUV�LQ�

SDUWLFXODU�KDV� WKH�SRWHQWLDO� WR�HQKDQFH�SK\VLFDO�HIILFDF\�EHOLHYHV� LQ�EUHDVW�FDQFHU� VXUYLYRUV�

ZKLFK�LQ�WXUQ�ZLOO�HQKDQFH�PRWLYDWLRQ�WR�FRQWLQXH�WKH�EHKDYLRU�LQ�WKH�IXWXUH�>��@��&RPELQLQJ�

WKLV�ZLWK�PRWLYDWLRQDO�LQWHUYLHZLQJ�WKLV�FDQ�SURYLGH�D�VWURQJ�VLJQDO�WR�DGKHUH�WR�D�VHOI�VHOHFWHG�

H[HUFLVH�SURJUDP�>��@��

����



�������0RWLYDWLRQDO�,QWHUYLHZLQJ��0,��

0RWLYDWLRQDO�LQWHUYLHZLQJ�LV�D�FRQYHUVDWLRQ�WHFKQLTXH�XVHG�E\�D�SURIHVVLRQDO�IRU�FRQVXOWDWLRQ�

WR�PDNH�KHDOWK�EHKDYLRU�FKDQJHV�>��@��0,�KDV�EHHQ�HIIHFWLYHO\�XVHG�WR�EULQJ�DERXW�EHKDYLRUDO�

FKDQJH� LQ� KHDOWK� SURPRWLRQ� SURJUDPV� IRU� WKH� JHQHUDO� SRSXODWLRQ��7KLV� LQFOXGHV� FKDQJHV� LQ�

HDWLQJ�EHKDYLRU��DOFRKRO�FHVVDWLRQ�DQG�DGRSWLRQ�RI�DQ�DFWLYH�OLIH�VW\OH�RYHU�VHYHUDO�GHFDGHV�>��@��

0RUH� VSHFLILFDOO\�� IDFH�WR�IDFH� DQG� SKRQH� EDVHG�0,� KDV� EHHQ� LPSOHPHQWHG� VXFFHVVIXOO\� WR�

HQKDQFH�VHOI�HIILFDF\�DQG�UHGXFH�UHVLVWDQFH�DJDLQVW�SK\VLFDO�DFWLYLW\�LQ�EUHDVW�FDQFHU�VXUYLYRUV�

>���� ��@�� $� VWXG\� FRPELQLQJ� VHOI�PRQLWRULQJ� RI� D� KRPH� EDVHG� SK\VLFDO� DFWLYLW\� SURJUDP�

FRPELQHG�ZLWK�0,�ZDV�VXFFHVVIXO�LQ�HQKDQFLQJ�3$��LQFUHDVHG�DGKHUHQFH�DQG�LPSURYHG�4R/�

LQ�FRORUHFWDO�FDQFHU�VXUYLYRUV�>��@��,Q�EUHDVW�FDQFHU�VXUYLYRUV��WKH�VWXGLHV�RI�VHOI�PRQLWRULQJ�

EDVHG� SK\VLFDO� DFWLYLW\� DQG� 0,� LQWHUYHQWLRQ� RQ� SK\VLFDO� DFWLYLW\� HQJDJHPHQW� QHHG� PRUH�

LQYHVWLJDWLRQ�IRU�WKH�LPSURYHPHQW�RI�SV\FKRORJLFDO�KHDOWK�DQG�EUHDVW�FDQFHU�RXWFRPHV�>��@��

��������8QGHUVWDQGLQJ�SK\VLFDO�DFWLYLW\�PRWLYDWLRQ�DQG�DGKHUHQFH�LQ�EUHDVW�FDQFHU�

VXUYLYRUV�

7R�XQGHUVWDQG� SDUWLFLSDQWV¶�PRWLYDWLRQ� WR� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\�� VHOI�GHWHUPLQDWLRQ�

WKHRU\��6'7��KDV�EHHQ�HIIHFWLYHO\�XVHG�WR�HQKDQFH�LQVLJKW�LQ�SK\VLFDO�DFWLYLW\�EHKDYLRU�DQG�

PRWLYDWLRQ�LQ�EUHDVW�FDQFHU�VXUYLYRUV�>��@��$FFRUGLQJ�WR�6'7�PRWLYDWLRQ�WR�HQJDJH�LQ�EHKDYLRU�

OLHV� RQ� D� FRQWLQXXP� UDQJLQJ� IURP� H[WULQVLF� �FRQWUROOHG� E\� H[WHUQDO� IDFWRUV�� WR� LQWULQVLF�

�LQGLYLGXDO�LQWHUHVW�DQG�SUHIHUHQFH���7KH�WKHRU\�SUHGLFWV�WKDW��VHOI�PRWLYDWLRQ�PLJKW�HQKDQFH�

FRQILGHQFH� LQ� WDVN� DFFRPSOLVKPHQW� �FRPSHWHQFH��� LQGHSHQGHQW� DFWLRQ� �DXWRQRP\�� DQG� WKH�

IHHOLQJ�RI�FRQQHFWLRQ�WR�RWKHUV��UHODWHGQHVV��>��@��7KH�VWXG\�ZLOO�DVVHVV�KRZ�VHOI�UHJXODWLRQ�

DQG�PRWLYDWLRQDO�RULHQWDWLRQV�PLJKW�FKDQJH�RYHU�WKH�LQWHUYHQWLRQ�SHULRG�XVLQJ�WKH�EHKDYLRUDO�

UHJXODWLRQV�LQ�H[HUFLVH�TXHVWLRQQDLUH�YHUVLRQ����%5(4����

6HOI�HIILFDF\�� DQ� LPSRUWDQW� FRQFHSW� LQ� WKH� VRFLDO� FRJQLWLYH� WKHRU\�� FDQ� EH� D� SUHGLFWRU� IRU�

SK\VLFDO�DFWLYLW\�EHKDYLRU�DQG�DGKHUHQFH�LQ�EUHDVW�FDQFHU�SDWLHQW�>��@��,Q�WKLV�SURMHFW���W\SHV�RI�

HIILFDF\�EHOLHYHV�ZLOO�EH�H[DPLQHG��)LUVW��ZH�ZLOO�H[SORUH�H[HUFLVH�EDUULHUV�VHOI�HIILFDF\��7KLV�

ZLOO�H[DPLQH�WKH�SDUWLFLSDQWV¶�FRQILGHQFH�WR�RYHUFRPH�RU�GHDO�ZLWK�EDUULHUV�WR�WKHLU�H[HUFLVH�

SDUWLFLSDWLRQ��6HFRQGO\��WKLV�SURMHFW�ZLOO�H[DPLQH�WDVN�VHOI�HIILFDF\�EHOLHYHV��,Q�SDUWLFXODU��LW�

ZLOO�H[DPLQH�WKH�VHOI�HIILFDF\�EHOLHYHV�RI�WKH�SDUWLFLSDQWV�WR�HQJDJH�LQ�H[HUFLVH�EHKDYLRU�>��@��

���



7R�PHDVXUH� WKLV� WKH� SURMHFW�ZLOO� XVH� WKH� ��LWHP� EDUULHUV� VHOI�HIILFDF\� DQG� ��LWHP� WDVN� VHOI�

HIILFDF\�TXHVWLRQQDLUH��

�� 6WXG\�2EMHFWLYHV

4.1 6WXG\�$LPV�

2YHUDOO�$LP��

7R� GHWHUPLQH� WKH� HIIHFWV� RI� ��� ZHHNV� VHOI�GLUHFWHG� DFWLYLW\� FRPELQHG� ZLWK� PRWLYDWLRQDO�

LQWHUYLHZLQJ�RQ��L��SV\FKRORJLFDO�KHDOWK���LL��TXDOLW\�RI�OLIH��4R/��DQG��LLL��LPPXQH�IXQFWLRQ�LQ�

IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV��

6SHFLILF�$LPV�

3ULPDU\�$LP�

�� 7R�GHWHUPLQH�ZKHWKHU�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�SURJUDP�LPSURYHV�SV\FKRORJLFDO�ZHOO�

EHLQJ��'HSUHVVLRQ��$Q[LHW\�DQG�6WUHVV��LQ�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV�

�� 7R� GHWHUPLQH� ZKHWKHU� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� SURJUDP� LPSURYHV� 4R/� �SK\VLFDO�

VRFLDO�IDPLO\��HPRWLRQDO�DQG�IXQFWLRQDO�ZHOO�EHLQJ��LQ�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV�

�� 7R� LGHQWLI\�ZKHWKHU� SK\VLFDO� DFWLYLW\� LPSURYHV� LPPXQH� FHOO� IXQFWLRQDOLW\� DQG� GHFUHDVHV

LQIODPPDWLRQ�LQ�IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV

6HFRQGDU\�$LPV�

�� 7R� LGHQWLI\� WKH� PLQLPXP� DPRXQW� RI� VWHS� FRXQW� SK\VLFDO� DFWLYLW\� LV� UHTXLUHG� WR� QRWH

VLJQLILFDQW� LPSURYHPHQWV� WR�SV\FKRORJLFDO�ZHOO�EHLQJ��4R/�DQG� LPPXQH� IXQFWLRQ�� DPRQJVW

IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV

4.2 +\SRWKHVLV�

7KHUH�ZLOO�EH�D�GRVH� UHVSRQVH� UHODWLRQVKLS�EHWZHHQ� OHYHOV�RI�SK\VLFDO�DFWLYLW\�GXULQJ�D����

ZHHN�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�FRPELQHG�ZLWK�0,�DQG�HQKDQFHG�SV\FKRORJLFDO�ZHOO�EHLQJ�

LQ�WHUPV�RI�UHGXFHG�V\PSWRPV�RI�GHSUHVVLRQ��DQ[LHW\�DQG�VWUHVV�DV�ZHOO�DV�4R/�LQ�IHPDOH�EUHDVW�

FDQFHU�VXUYLYRUV��)ROORZLQJ�SK\VLFDO�DFWLYLW\�FRPELQHG�ZLWK�0,�IRU����ZHHNV� WKHUH�ZLOO�EH�

LPSURYHPHQWV�LQ�LPPXQH�FHOO�IXQFWLRQDOLW\��

���



���� 287&20(�0($685(6�

�������3ULPDU\�RXWFRPHV�

��������� 3V\FKRORJLFDO� KHDOWK� DQG� 4R/�� 7KH� WRRO� XVHG� IRU� SV\FKRORJLFDO� DVVHVVPHQW� LQ�

SDUWLFLSDQWV�LV�'$66�����D����LWHP�UDWLQJ�VFDOH�WR�HYDOXDWH�WKH�OHYHO�RI�GHSUHVVLRQ��DQ[LHW\�DQG�

VWUHVV� >��@�� 7KLV� DVVHVVPHQW� WRRO� KDV� EHHQ� YDOLGDWHG� IRU� EUHDVW� FDQFHU� VXUYLYRUV� DQG� WKH�

UHOLDELOLW\�RI�WKUHH�VFDOHV�LV�VXIILFLHQW�>��@��7KH�VWXG\�ZLOO�XVH�)$&7�%�YHUVLRQ����D�UHOLDEOH�

DQG�YDOLG�TXHVWLRQQDLUH�FRQVLVWLQJ�RI�WKH�JHQHUDO�SDUWV�RQ�FDQFHU��)$&7�*��DQG�DGGLWLRQDOO\�

VSHFLILF�FRQFHUQV�RI�EUHDVW�FDQFHU�WR�DQDO\VH�SDUWLFLSDQWV¶�V\PSWRPV�DQG�DVFHUWDLQ�WKHLU�4R/��

7KH�TXHVWLRQQDLUH�DVVHVV�SK\VLFDO��VRFLDO�IDPLO\��HPRWLRQDO�DQG�IXQFWLRQDO�ZHOO�EHLQJ�DVSHFWV�

DQG�EUHDVW�FDQFHU�VSHFLILF�FRQGLWLRQV�>������@��

���������,PPXQH�IXQFWLRQ��,PPXQH�ELRPDUNHUV��&53�DQG�F\WRNLQHV�VXFK�DV�71)Į��ZLOO�EH�

PHDVXUHG� IURP� SODVPD� XVLQJ� (/,6$� NLWV�� (/,6$� NLWV� DUH� DFFXUDWH� IRU� VHUXP� F\WRNLQH�

PHDVXUHPHQWV�LQ�WKH�UHVHDUFK�VWXGLHV�>������@��3%0&�FHOOV��ZKLWH�EORRG�FHOOV��ZLOO�EH�LVRODWHG�

IURP�EORRG�DQG�3%0&�DVVHVVHG�IRU�FKDQJHV�DW�WKH�FHOOXODU�OHYHO�E\�IORZ�F\WRPHWULF�DQDO\VLV�

>��@�� &HOO� VXUIDFH� PDUNHUV�� &'���� &'���� &'���� &'���� 0+&�,�� 0+&�,,�� &'���� &'����

&'�����&'����ZLOO�EH�DVVHVVHG�E\�IORZ�F\WRPHWU\�WHFKQLTXH�>��@�WR�GHWHUPLQH�WKH�FKDQJHV�

DIWHU�WKH�SURJUDP��,Q�DGGLWLRQ��7K��7K��F\WRNLQHV�VHFUHWHG�E\�PRQRF\WHV�DQG�7�FHOOV�ZLOO�EH�

GHWHUPLQHG�WR�XQGHUVWDQG�DQ\�FHOOXODU�FKDQJHV�IROORZLQJ�H[HUFLVH�DFWLYLW\���

�������6HFRQGDU\�RXWFRPHV�

���������$YHUDJH�GDLO\�VWHS�FRXQW��3DUWLFLSDQWV�ZLOO�UHFRUG�WKHLU�RZQ�GDLO\�VWHS�WKURXJK�WKH�

*DUPLQ�9LYRILW�� DSSOLFDWLRQ� DQG� XSORDG� WKHLU� VWHS� FRXQW� RQ� WKHLU� FRPSXWHU� RU� VPDUWSKRQH�

IROORZHG�WKH�SUHVFULSWLRQ�E\�UHVHDUFKHUV�DQG�VHQG�WKH�GDWD�WR�UHVHDUFKHU�E\�HPDLO�RU�SKRQH�FDOO�

ZHHNO\��7KH\�FDQ� UHFRUG� WKHLU� VWHS� IURP� WKH� WUDFNHU� LQ�QRWHERRN��5HVHDUFKHUV� FDQ� WUDFN� DQ�

LQGLYLGXDO¶V�GDLO\�VWHS�FRXQW�YLD�*DUPLQ�9LYRILW��DSSOLFDWLRQ�RQ�D�FRPSXWHU�RU�VPDUWSKRQH��

7KH�DYHUDJH�GDLO\�VWHS�FRXQW�ZLOO�EH�FDOFXODWHG�DW�WKH�EDVHOLQH�DQG�HYHU\����ZHHNV�GXULQJ�WKH�

SURJUDP��

��������� $GKHUHQFH� LQ� VWHS� WUDFNHU� XVDJH�� 7KH� SDUWLFLSDQWV¶� DGKHUHQFH� WR� VHOI�GLUHFWHG�

SK\VLFDO�DFWLYLW\�ZLOO�EH�HYDOXDWHG�E\�WKHLU�FRPSOLDQFH�ZLWK�*DUPLQ�9LYRILW���7KH�FRPSOLDQFH�

UDWH�ZLOO�EH�FDOFXODWHG�ODWHU�E\�UHVHDUFKHU��7KH�FRPSOLDQFH�UDWH�RI�ILWQHVV�WUDFNHU�XVDJH�FDQ�EH�

���



DQ�LQGLFDWRU�IRU�H[HUFLVH�SURJUDP�IHDVLELOLW\�LQ�EUHDVW�FDQFHU�SDWLHQWV�>��@�7KH�FRPSOLDQFH�ZLOO�

EH�GHILQHG�DV�VWHS�FRXQW�WUDFNHU�ZHDULQJ�WLPH�ZLWK�GDWD�FDSWXUH��GDLO\�KRXUV�DQG�WKH�QXPEHU�RI�

ZHDULQJ�GD\V��>��@��7KH�PHDQ�RI�GDLO\�KRXUV�DQG�QXPEHU�RI�ZHDULQJ�GD\V�SHU�ZHHN�ZLOO�EH�

FDOFXODWHG�DW�WKH�HQG�RI�ZHHN����DQG�ZHHN������RI�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�SHULRG�>��@���

��������� ([HUFLVH� VHOI�UHJXODWLRQ�� 7KH� SDUWLFLSDQW¶V� VHOI�UHJXODWLRQ� IRU� H[HUFLVH� ZLOO� EH�

DVVHVVHG�XVLQJ�WKH�EHKDYLRUDO� UHJXODWLRQV�LQ�H[HUFLVH�TXHVWLRQQDLUH�YHUVLRQ����%5(4���>��@�

TXHVWLRQQDLUH�� 7KLV� �� OHYHO�/LNHUW� VFDOH�TXHVWLRQQDLUH� KDV� ��� LWHPV� DVVHVVLQJ� H[HUFLVH� VHOI�

UHJXODWLRQ� ZKLFK� FRQVLVWV� RI� �� FDWHJRULHV�� H[WHUQDO�� LQWURMHFWHG�� LGHQWLILHG�� LQWULQVLF� DQG�

DPRWLYDWHG�>��@��7KH�LQWHUQDO�FRQVLVWHQF\�RI�%5(4��LV�DGHTXDWH�WR�DVVHVV�VHOI�UHJXODWLRQ�IRU�

H[HUFLVH�LQ�EUHDVW�FDQFHU�VXUYLYRUV�>��@��

���������([HUFLVH�EDUULHU�DQG�WDVN�VHOI�HIILFDF\���7KLV���LWHP�VFDOH��UDWLQJ�EDUULHU�VHOI�HIILFDF\�

ZLOO�EH�XVHG� WR�DVVHVV� WKH�FRQILGHQFH�RI�SDUWLFLSDQWV�SHUIRUPLQJ�H[HUFLVH�ZKHQ�H[SHULHQFHG�

VRPH�GLIILFXOWLHV��7DVN�VHOI�HIILFDF\�DVVHVVPHQW�ZLWK���LWHPV�UDWLQJ�VFDOH�ZLOO�EH�XVHG�IRU�WKH�

FRQILGHQFH�RI�H[HUFLVH�SHUIRUPDQFH��7KLV�TXHVWLRQQDLUH�ZDV�YDOLGDWHG�DQG�WHVWHG�IRU�LQWHUQDO�

FRQVLVWHQF\�LQ�ZRPHQ�ZLWK�EUHDVW�FDQFHU�GXULQJ�WUHDWPHQW�SHULRG�>��@��

7KH�TXHVWLRQQDLUHV�WKDW�DUH�YDOLGDWHG�LQ�RWKHU�ODQJXDJHV�VXFK�DV�9LHWQDPHVH��*UHHN��&KLQHVH�

DQG�0DFHGRQLDQ�ZLOO�DOVR�EH�XVHG��

�� 6WXG\�'HVLJQ

���� 6WXG\�7\SH�	�'HVLJQ�	�6FKHGXOH�

7R�DFKLHYH�WKH�RYHUDOO�DLPV�RI�GHWHUPLQLQJ�WKH�HIIHFWV�RI����ZHHNV�VHOI�GLUHFWHG�DFWLYLW\�

FRPELQHG�ZLWK�0,�RQ�SV\FKRORJLFDO�KHDOWK��4R/�DQG�LPPXQH�IXQFWLRQ�LQ�IHPDOH�EUHDVW�

FDQFHU�VXUYLYRUV��WKLV�VWXG\�LV�GHVLJQHG�DV�D��UDQGRPLVHG�FURVVRYHU�WULDO��D�VLQJOH�VLWH�UHVHDUFK�

SURMHFW�FRQGXFWHG�DW�:HVWHUQ�+HDOWK��6XQVKLQH�KRVSLWDOV��$XVWUDOLD��7KH�VWXG\�ZLOO�UHFUXLW�

SDUWLFLSDQWV�ZKR�DUH�EUHDVW�FDQFHU�VXUYLYRUV�ZLWKLQ���\HDUV�GLDJQRVLV�DQG�DW�OHDVW���PRQWKV�

SRVW�SULPDU\�WUHDWPHQWV��(OLJLEOH�SDUWLFLSDQWV�ZLOO�EH�UDQGRPO\�DOORFDWHG�WR�LPPHGLDWH�

LQWHUYHQWLRQ�RU�GHOD\HG�LQWHUYHQWLRQ�JURXSV�LQ�D�����UDWLR�DIWHU�FRPSOHWLRQ�RI�LQIRUPHG�

���



FRQVHQW��$OORFDWLRQ�FRQFHDOPHQW�WHFKQLTXH�ZLOO�EH�DSSOLHG�LQ�SURFHVV�RI�UDQGRPLVDWLRQ��

'XULQJ�ZHHNV���WR�ZHHN�����WKH�LPPHGLDWH�LQWHUYHQWLRQ�JURXS��,,*��*URXS����ZLOO�SHUIRUP�

VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�DQG�UHFHLYH�0,��2Q�WKH�RWKHU�KDQG��WKH�GHOD\HG�LQWHUYHQWLRQ�

JURXS��',*��*URXS����ZLOO�SHUIRUP�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�ZLWKRXW�0,��'XULQJ�ZHHN�

���WR�ZHHN�����',*�ZLOO�FRQWLQXH�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�ZLWK�0,��:KHUHDV�,,*�ZLOO�

SHUIRUP�SK\VLFDO�DFWLYLW\�EXW�ZLOO�QR�ORQJHU�EH�JLYHQ�0,��

3RWHQWLDO�SDUWLFLSDQWV�ZLOO�EH�SUHVFULEHG�ZLWK�D�)LWELW�DOWD�+5�WUDFNHU�IRU�D����ZHHN�VHOI�

GLUHFWHG�DFWLYLW\�EXW�ZLOO�UHFHLYH�0,�IRU����ZHHNV��,,*��GXULQJ�ZHHN���WR�ZHHN����DQG�',*��

GXULQJ�ZHHN����WR�ZHHN������)LWELW�DOWD�+5��KDV�EHHQ�UHSRUWHG�IRU�WKH�DFFXUDF\�LQ�PRQLWRULQJ�

VWHS�FRXQW�LQ�D�UHVHDUFK�VWXG\�>��@��,W�LV�VPDOO��OLJKWZHLJKW�DQG�FDQ�EH�ZRUQ�DURXQG�ZULVW��

)LWELW�VWHS�WUDFNHU�KDV�EHHQ�WHVWHG�IRU�WKH�IHDVLELOLW\�RI�DSSOLFDWLRQ�LQ�VHYHUDO�FOLQLFDO�WULDOV�

>��@ DQG�LQ�FDQFHU�VXUYLYRUV�>��@�

�������,QFOXVLRQ�FULWHULD��)HPDOH�EUHDVW�FDQFHU�VXUYLYRUV�ZKR�DUH�ZLWKLQ���\HDUV�RI�GLDJQRVLV

DQG� DW� OHDVW� �� PRQWKV� SRVW� DFWLYH� WUHDWPHQW�� RSHUDWLRQ�� FKHPRWKHUDS\� DQG�RU� UDGLRWKHUDS\

>VWDJHV���WR�,,,�LQFOXGLQJ�WKRVH�ZLWK�GXFWDO�FDUFLQRPD�LQ�VLWX��'&,6�@�ERWK�SUHPHQRSDXVDO�DQG

SRVWPHQRSDXVDO�RYHU�WKH�DJH�RI����ZLOO�EH�UHFUXLWHG��6XUYLYRUV�RQ�KRUPRQDO�WKHUDS\�VXFK�DV�

WDPR[LIHQ�DQG�DURPDWDVH� LQKLELWRUV�DV�ZHOO�DV� LPPXQH� WDUJHWHG� WKHUDS\� �+HUFHSWLQ��ZLOO�EH

HOLJLEOH�WR�SDUWLFLSDWH�LQ�WKH�VWXG\�EHFDXVH�WKHVH�KRUPRQDO�DQG�FHOO�VXUIDFH�EORFNDJHV�GR�QRW

VHHP�WR�KDYH�GLUHFW�HIIHFWV�RQ�LPPXQH�FHOOV�DQG�DGLSRVLW\�UHODWHG�ELRPDUNHUV�LQ�EUHDVW�FDQFHU�

7KH� VWXG\�ZLOO� DOVR� LQFOXGH� SDUWLFLSDQWV�ZKR� DUH� XQDEOH� WR� UHDG�ZULWH�(QJOLVK� EXW� WKH\� DUH

OLWHUDWH�DQG�(QJOLVK�VSHDNLQJ��)RU�SDUWLFLSDQWV�ZLWK�QRQ�(QJOLVK� OLWHUDF\�� WUDQVODWRUV�ZLOO�EH

XVHG�LQ�LQIRUPHG�FRQVHQW�SURFHVV�DQG�WKH�VWXG\�ZLOO�DSSO\�WKH�TXHVWLRQQDLUHV�WKDW�DUH�YDOLGDWHG

LQ�RWKHU�ODQJXDJHV�VXFK�DV�9LHWQDPHVH��*UHHN��&KLQHVH�DQG�0DFHGRQLDQ��7KLV�VWXG\�SODQV�WR

UHFUXLW�SDUWLFLSDQWV�IURP�:HVWHUQ�+HDOWK�6XQVKLQH�FDPSXV¶V�$XVWUDOLD�

������� ([FOXVLRQ� FULWHULD�� 3DUWLFLSDQWV� ZKR� DUH� XQGHUJRLQJ� DFWLYH� WUHDWPHQWV� �VXUJHU\��

FKHPRWKHUDS\� DQG� UDGLDWLRQ�� DV�ZHOO� DV� WKRVH� LQ� OHVV� WKDQ� ��PRQWKV� SRVW� DFWLYH� WUHDWPHQW��

/LNHZLVH�� WKRVH� LQGLYLGXDOV� ZLWK� FRJQLWLYH� LPSDLUPHQW� DQG� LOOLWHUDF\� WR� FRPSOHWH� WKH�

TXHVWLRQQDLUHV� ZLOO� EH� H[FOXGHG�� 3DUWLFLSDQWV� ZLWK� NQRZQ� PHWDVWDWLF� GLVHDVH� ZLOO� DOVR� EH�

H[FOXGHG�IURP�WKH�VWXG\��

������� 6HOI�GLUHFWHG� SK\VLFDO� DFWLYLW\�� 3DUWLFLSDQWV�ZLOO� SHUIRUP� D� ���ZHHN� SHULRG� RI� VHOI�

GLUHFWHG�SK\VLFDO�DFWLYLW\��7KLV�SK\VLFDO�DFWLYLW\�LV�EDVHG�RQ�D�SHGRPHWHU�FRQWUROOHG�DFWLYLW\�

>������@��$OO�SDUWLFLSDQWV�ZLOO�EH�JLYHQ�D� VWHS�FRXQW� WUDFNHU�GHYLVH� �)LWELW� DOWD�+5��DQG� WKH�

���



DVVRFLDWHG�LQYHVWLJDWRU�ZKR�JUDGXDWHG�0DVWHU�GHJUHH�LQ�H[HUFLVH�SK\VLRORJLVW��63��ZLOO�H[SODLQ�

WKH�SUHVFULEHG�SHGRPHWHU�EDVHG�DFWLYLW\�WR�SDUWLFLSDQWV��)LWELW�DOWD�+5�LV�D�ZHDUDEOH�JDGJHW�DQG�

FDQ�EH�XVHG�WR�PRQLWRU�VWHS�FRXQW��7KH�SDUWLFLSDQWV¶�DFWLYLW\�HQJDJHPHQW�ZLOO�EH�FRQGXFWHG�E\�

LQGLYLGXDO�IDFH�WR�IDFH�DQG�SKRQH�FDOO�0,�WHFKQLTXH�>��@��7KH�SDUWLFLSDQWV�ZLOO�EH�WDXJKW�KRZ�

WKH�*DUPLQ�LV�RSHUDWHG�WR�PRQLWRU�WKHLU�VWHS�FRXQW�DQG�WKH\�ZLOO�EH�WDNHQ�RQ����PLQXWHV�ZDON�

DURXQG�6XQVKLQH�KRVSLWDO�ZLWK�WKH�GHYLVH�WR�SHUFHLYH�WKH�OHYHO�RI�PRGHUDWH�LQWHQVLW\�H[HUWLRQ�

DW�WKHLU�IHHOLQJ�RI�WDNLQJ�VRPH�HIIRUW�EXW�VWLOO�DEOH�WR�WDON�ZKLOH�SHUIRUPLQJ�DFWLYLW\�>��@�RU�DV�

WKH\�FDQ�WROHUDWH��$W�ZHHN����EDVHOLQH�RU�7����DOO�SDUWLFLSDQWV�ZLOO�EH�SUHVFULEHG�WR�DVVHVV�DQG�

UHFRUG�WKHLU�DFWLYLW\�XVLQJ�WKH�)LWELW�PRQLWRULQJ�GHYLFH�WKURXJK�LWV�DSSOLFDWLRQ�YLD�FRPSXWHU�RU�

VPDUWSKRQH�WR�HVWDEOLVK�WKHLU�EDVHOLQH�SK\VLFDO�DFWLYLW\�YROXPH�E\�VWHS�FRXQW��$IWHU�WKDW�WKH\�

ZLOO�EH�VXSHUYLVHG�WR�SHUIRUP�WKHLU�DFWLYLW\�RQ�WKHLU�RZQ�SDFH�DV�WROHUDWHG�DQG�ZLOO�ZHDU�WKH�

)LWELW�GXULQJ�WKH�GD\WLPH�RU�ZKHQ�WKH\�DUH�DYDLODEOH�IRU�SK\VLFDO�DFWLYLW\�WKURXJKRXW� WKH����

ZHHNV��,QGLYLGXDO�SDUWLFLSDQWV�ZLOO�EH�DGYLVHG�DQG�PRWLYDWHG�WR�JUDGXDOO\�LQFUHDVH�WKHLU�GDLO\�

WLPH�VSHQW�IRU�SK\VLFDO�DFWLYLW\�GXULQJ�IDFH�WR�IDFH�DQG�SKRQH�FDOO�0,�XQWLO�WKH\�FDQ�PHHW�����

PLQXWHV� RI� PRGHUDWH� LQWHQVLW\� H[HUWLRQ� SHU� ZHHN� �WKH� H[HUFLVH� UHFRPPHQGDWLRQ� E\� WKH�

$PHULFDQ�&ROOHJH�RI�6SRUW�0HGLFLQH��$&60��IRU�FDQFHU�VXUYLYRUV��>��@�RU�DW�WKHLU�SHUFHSWLRQ�

RI� WDNLQJ� VRPH� HIIRUW� EXW� FDQ� WDON� GXULQJ� SK\VLFDO� DFWLYLW\� �WKH� UHFRPPHQGDWLRQ� E\� WKH�

GHSDUWPHQW�RI�KHDOWK��$XVWUDOLDQ�JRYHUQPHQW��>��@���7KH�SDUWLFLSDQWV�ZLOO�EH�DGYLVHG�IRU�VDIHW\�

GXULQJ�SK\VLFDO�DFWLYLW\��7KH\�ZLOO�EH�VXJJHVWHG�WR�VWRS�SK\VLFDO�DFWLYLW\�LI�DGYHUVH�V\PSWRPV�

RFFXU��7KH�UHVHDUFKHU�ZLOO�VXJJHVW�WKH�SDUWLFLSDQW�WR�LQIRUP�WKHLU�IDPLO\�PHPEHUV�DQG�WDNH�D�

PRELOH� SKRQH� EHIRUH� WKH\� JR� RXW� IRU� SK\VLFDO� DFWLYLW\��7KH� SDUWLFLSDQWV�ZKR� FDQQRW� DFFHVV�

FRPSXWHU�RU�VPDUWSKRQH�ZLOO�EH�LQIRUPHG�WR�XVH�RQO\�*DUPLQ�YLYR�ILW���WR�GHWHFW�WKHLU�FXUUHQW�

SK\VLFDO�DFWLYLW\�DQG�GLVSOD\�WKHLU�EDFNOLW��7KH\�ZLOO�EH�DGYLVHG�WR�WDNH�UHFRUG�LQ�WKHLU�QRWHERRN��

$OO� SDUWLFLSDQWV�ZLOO� EH� LQIRUPHG� WKDW� UHVHDUFKHU�ZLOO� WUDFN� WKH�SDUWLFLSDQWV¶� VWHS� FRXQW� DQG�

WUDFNHU� XVDJH� WLPH� YLD� )LWELW� FRQQHFW� DSSOLFDWLRQ�� ,QGLYLGXDO� DYHUDJH� GDLO\� VWHS� FRXQW�� DQG�

DFWLYLW\�OHYHO�ZLOO�EH�DVVHVVHG�DW�EDVHOLQH��7����ZHHN����7����DQG�ZHHN�����7����

������� 0RWLYDWLRQDO� LQWHUYLHZLQJ�� 7KH� WHFKQLTXH� RI� 0,� ZLOO� EH� XVHG� IRU� HQFRXUDJLQJ�

SDUWLFLSDQWV�WKURXJK�RSHQ�HQG�TXHVWLRQV��IULHQGO\�DQG�VXSSRUWLYH�FRPPXQLFDWLRQ�DQG�LQGXFWLRQ�

RI�EHKDYLRUDO�FKDQJHV�>������@���(DFK�0,�ZLOO�EH�FRQGXFWHG�WKURXJK���SKDVHV�RI�FRQYHUVDWLRQ�

FRPSULVLQJ�����(QJDJH�����)RFXV�����(YRNH��DQG����3ODQ�>��@��7KH�VWXG\�ZLOO�XVH�WKH�GLDORJ�RI�

0,�JXLGHG�E\�0HQWKD�&RXQVHOOLQJ� ��� UHVHDUFKHUV�DWWHQGHG� WKH�ZRUNVKRS�RQ�0,� IRXQGDWLRQ�

VNLOOV�WUDLQLQJ�RUJDQL]HG�E\�0HQWKD�&RXQVHOOLQJ�GXULQJ�������-XO\��������0,�ZLOO�EH�VFKHGXOHG�

GXULQJ�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�E\���WLPH�IDFH�WR�IDFH�����PLQXWHV�SHU�WLPH��DW�ZHHN���

���



�7����DQG���WLPHV�SKRQH�FDOO�����PLQXWHV�SHU�WLPH��DW�ZHHN�������DQG���RYHU�WKH�SURJUDP�IRU�,,*�

JURXS�WR�SURYLGH�HQFRXUDJHPHQW�DQG�UHYLHZ�SURJUHVV��7KLV�LQWHUYHQWLRQ�ZLOO�DOVR�EH�SURYLGHG�

IRU�',*�JURXS�DV�WKH�VDPH�VFKHGXOH�DW�ZHHN�����7����IRU�IDFH�WR�IDFH�LQWHUYLHZLQJ��7KUHH�WLPHV�

SKRQH�FDOO�ZLOO�EH�FRQGXFWHG�DW�ZHHN��������DQG�����

�������'DWD�FROOHFWLRQ��

,QGLYLGXDO�DYHUDJH�SK\VLFDO�DFWLYLW\�YROXPH��GDLO\�VWHS�FRXQW��ZLOO�EH�DVVHVVHG�DW�7���7���DQG�

7����

3DUWLFLSDQWV�PHQWDO�KHDOWK��'$66������4R/��)$&7�%�Y����H[HUFLVH�VHOI�UHJXODWLRQ��%5(4����

([HUFLVH�%DUULHUV�VHOI�HIILFDF\�DQG�WDVN�VHOI�HIILFDF\�ZLOO�EH�DVVHVVHG�DW�7���7���DQG�7����

%ORRG�ZLOO�EH�FROOHFWHG�YLD�D�YHQLSXQFWXUH�IRU�LPPXQH�FHOO�DVVD\V�DW�7���7��DQG�7����

7KH� VWXG\�ZLOO� EH� DZDUH� RI� SDUWLFLSDQWV¶� SULYDF\� SURWHFWLRQ��$OO� GDWD� FROOHFWLRQ�ZLOO� EH� UH�

LGHQWLILDEOH��3HUVRQDO�LQIRUPDWLRQ��KHDOWK�UHODWHG�GDWD�DQG�FOLQLFDO�RXWFRPHV�ZLOO�EH�NHSW�DQG�

UHSRUWHG�LQ�FRGHG�RU�DQRQ\PL]HG�WHFKQLTXH�>��@���

7KH�UHVHDUFK�SURFHGXUH�WLPHIUDPH�IRU�SDUWLFLSDQWV�LQ�ERWK�JURXSV�DUH�VKRZQ�LQ�������DQG�������

7KH�UHVHDUFK�SURWRFRO�GLDJUDP�LV�VKRZQ�LQ���������

�������'DWD�VWRUDJH�DQG�SURWHFWLRQ�

'HPRJUDSKLF�GDWD��KHDOWK�UHODWHG�LQIRUPDWLRQ��FOLQLFDO�RXWFRPHV�DQG�UHVHDUFK�GDWD�ZKLFK�DUH�

LQLWLDOO\� UHFRUGHG� E\� LGHQWLILDEOH� WHFKQLTXH� LQ� KDUG� FRSLHV�ZLOO� EH� VWRUHG� LQ� D� ORFNHG� ILOLQJ�

FDELQHW�>��@����5H�LGHQWLILDEOH�GDWD�DQG�NH\�FRGH�GDWD�VHW�ZLOO�EH�VHSDUDWHO\�NHSW�LQ�HOHFWURQLF�

ILOHV� ZLWK� SDVVZRUG� SURWHFWLRQ� E\� WKH� GDWD� FXVWRGLDQ� RI� UHVHDUFK� WHDP� �DQ� DVVRFLDWHG�

LQYHVWLJDWRU�ZKR�LV�:HVWHUQ�+HDOWK�SHUVRQQHO��>��@��5H�LGHQWLILDEOH�GDWD�VHWV�ZLOO�EH�DOVR�NHSW�

VHSDUDWHO\�LI�LW�ZLOO�EHFRPH�LGHQWLILDEOH�LQ�WKH�FRPELQDWLRQ�>��@��7KH�VWXG\�ZLOO�KROG�WKH�FOLQLFDO�

WULDO�GDWD�IRU����\HDUV�RU�PRUH�EDVHG�RQ�FLUFXPVWDQFHV��$V�D�UHVXOW��UHVHDUFKHU�WHDP�PXVW�EH�

FRQFHUQHG�IRU�WKH�VHFXULW\�RI�GDWD�NHHSLQJ�>��@��,W�LV�SRVVLEO\�NHSW�LQ�ILOHV�RI�KDUG�FRS\�DQG�

VDYHG� RQ� D� FRPSXWHU� GLVN� DW� UHVHDUFK� RIILFH� RI� 6XQVKLQH� KRVSLWDO�� 0RUH� VSHFLILFDOO\�� WKH�

����



UHVHDUFKHUV� ZLOO� KDYH� D� EDFNXS� RU� UHVHUYHG� VWRUDJH� >��@�� 3ULPDU\� LQYHVWLJDWRU� DQG� D� GDWD�

FXVWRGLDQ�ZLOO�KROG�D�NH\�RI�ILOLQJ�FDELQHW�DQG�SDVVZRUG�IRU�DXWKRUL]HG�DFFHVVLQJ�GDWD��

�������7DEOH�RI�UHVHDUFK�SURFHGXUH�WLPHIUDPH�IRU�,,*�JURXS�

$VVHVVPHQW�SURFHGXUH� ,,*�

:HHN����

%DVHOLQH�

�7���

:HHN����

�7���

:HHN����

�7���

,QIRUPHG�&RQVHQW� [�

0RWLYDWLRQDO�

,QWHUYLHZLQJ��IDFH�WR�

IDFH��

[�

3V\FKRORJ\�KHDOWK��

'$66����

[� [� [�

4R/��)$&7�%�YHUVLRQ���

TXHVWLRQQDLUH�

[� [� [�

([HUFLVH�VHOI�UHJXODWLRQ��

%5(4��

[� [� [�

([HUFLVH�EDUULHU�DQG�WDVN�

VHOI�HIILFDF\��

[� [� [�

'DLO\�VWHS�FRXQW�$YHUDJH�

DFWLYLW\�YROXPH�

DVVHVVPHQW�

[� [� [�

�$GKHUHQFH�LQ�SHGRPHWHU�

XVDJH�

[� [�

%ORRG�H[DPLQDWLRQ�

��,PPXQH�FHOO�IXQFWLRQV�

[� [� [�

����



�������7DEOH�RI�UHVHDUFK�SURFHGXUH�WLPHIUDPH�IRU�',*�JURXS�

$VVHVVPHQW�SURFHGXUH� ',*�

:HHN����

%DVHOLQH��7���

:HHN����

�7���

:HHN����

�7���

,QIRUPHG�&RQVHQW� [�

0RWLYDWLRQDO�

,QWHUYLHZLQJ��IDFH�WR�

IDFH��

[�

3V\FKRORJ\�KHDOWK��

'$66����

[� [� [�

4R/��)$&7�%�YHUVLRQ���

TXHVWLRQQDLUH�

[� [� [�

([HUFLVH�VHOI�UHJXODWLRQ��

%5(4��

[� [� [�

([HUFLVH�EDUULHU�DQG�WDVN�

VHOI�HIILFDF\��

[� [� [�

'DLO\�VWHS�FRXQW�$YHUDJH�

DFWLYLW\�YROXPH�

DVVHVVPHQW�

[� [� [�

�$GKHUHQFH�LQ�SHGRPHWHU�

XVDJH�

[� [�

%ORRG�H[DPLQDWLRQ�

��,PPXQH�FHOO�IXQFWLRQV�

[� [� [�

�����



�������5HVHDUFK�WLPHIUDPH�

5HVHDUFK�SURFHVV� ����������� ������������������ ������������������

4�� 4�� 4�� 4�� 4�� 4�� 4�� 4�� 4�� 4��

(WKLFV�DSSOLFDWLRQ�

3DUWLFLSDQW�UHFUXLWPHQW�

3HGRPHWHU�EDVHG�

SK\VLFDO�DFWLYLW\�����

ZHHNV���

0,��)DFH�WR�IDFH��

0,��7HOHSKRQH��

3V\FKRORJLFDO�

DVVHVVPHQW�

4R/�DVVHVVPHQW�

%LRPDUNHUV�DVVD\�

'DWD�DQDO\VLV�

5HVHDUFK�ZULWLQJ�

���



��������5HVHDUFK�SURWRFRO�

3DUWLFLSDQW�

5HFUXLWPHQW�

,QLWLDO�FRQWDFW�

5DQGRPRVDWLRQ�

$OORFDWLRQ�FRQFHDOPHQW�

:HHN���WR�ZHHN����

:HHN���WR�ZHHN����

Self-directed physical activity with motivational 
interviewing 

Blood collection for immune functions  

DASS-21 and FACT-B assessment 

BREQ2 and Exercise barrier and task self-efficacy 
assessment 

Daily step count by self-monitoring /average activity 
volume assessment / Adherence in step tracker 
usage 

Participants will be 1:1 randomly allocated into IIG and DIG ( Randomisation with crossover design) 

Inclusion criteria: Female breast cancer survivors who are within 3 years of diagnosis and at least 6 months post 
active treatments [stages 0 to III including those with ductal carcinoma in situ (DCIS) over the age of 18. Patients on 
hormonal therapy such as tamoxifen and aromatase inhibitors as well as immune targeted therapy (Herceptin) will be 
eligible to participate. The study will also include participants who are unable to read/write English but they are literate 
and English speaking. 
Exclusion criteria: Participants who are undergoing active treatments (surgery, chemotherapy, and radiation) . Those 
who are less than 6 months post active treatments cognitive impairment,illiteracy and metastatic disease will be 
excluded from the study.  
Public media (poster advertisement) 
All participants will get the referral from doctors�

IIG (N=32) 

The research team will make initial contact with potential participants through their physicians or oncologists 
and invite them for informed consent (estimate participants = 64) 

DIG (N=32) 

Self-directed physical activity with motivational 
interviewing  

Blood collection for immune functions 

DASS-21 and FACT-B assessment  

BREQ2 and Exercise barrier and task self-efficacy 
assessment  

Daily step count by self-monitoring /average activity 
volume assessment / Adherence in step tracker usage 

Self-directed physical acytivit without motivational 
interviewing 

Blood collection for immune functions  

DASS-21 and FACT-B assessment 

BREQ2 and Exercise barrier and task self-efficacy 
assessment  

Daily step count by self-monitoring /average activity 
volume assessment / Adherence in step tracker usage 

Self-directed physical activity without motivational 
interviewing 

Blood collection for immune functions  

DASS-21 and FACT-B assessment  

BREQ2 and Exercise barrier and task self-efficacy 
assessment  

Daily step count by self-monitoring /average 
activity volume assessment / Adherence in step 
tracker usage  

����



5.2. 6WDQGDUG�&DUH�DQG�$GGLWLRQDO�WR�6WDQGDUG�&DUH�3URFHGXUHV�

6WDQGDUG�&DUH�3URFHGXUHV� $GGLWLRQDO�7R�6WDQGDUG�&DUH�

3URFHGXUH� 7LPH�9LVLW� 'RVDJH�9ROXPH� 3URFHGXUH� 7LPH�9LVLW� 'RVDJH�9ROXPH�

6HOI�

GLUHFWHG�

SK\VLFDO�

DFWLYLW\�

3DUWLFLSDQW¶V�

VHOI��

PRQLWRULQJ�

IRU����ZHHNV�

0RGHUDWH�

LQWHQVLW\�RU�E\�

LQGLYLGXDO�DELOLW\�

�WKHLU�RZQ�GDLO\�

VWHS�FRXQW�DQG�

KHDUW�UDWH�UHFRUG��

������0,�

�)DFH�WR�

IDFH��

$W�ZHHN���

�,,*��DQG�

ZHHN����

�',*��

���PLQXWHV�

������0,�

�7HOHSKRQH��

$W�ZHHN���

��DQG���

�,,*��

$W�ZHHN�

������DQG�

����',*��

���PLQXWHV�

)DVWLQJ�

SHULSKHUDO�

EORRG�

FROOHFWLRQ�

$W�ZHHN����

����DQG����
���PO�

7KH�VWXG\�SURFHGXUHV�DUH�FOLQLFDO�WULDOV�IRU�EUHDVW�FDQFHU�VXUYLYRUV��$OO�SURFHGXUHV�RI�WKH�VWXG\�

DUH�DGGLWLRQDO�WR�VWDQGDUG�FDUH�SURFHGXUHV��([HUFLVH�RU�SK\VLFDO�DFWLYLW\�LV�DQ�DGMXYDQW�WKHUDS\�

IRU�LPSURYHPHQW�RI�EUHDVW�FDQFHU�RXWFRPHV�DIWHU�VWDQGDUG�WUHDWPHQWV��6HOI�GLUHFWHG�SK\VLFDO�

DFWLYLW\�XVLQJ�VHOI�PRQLWRULQJ�FRQFHSW�VXFK�DV�VWHS�FRXQW�WUDFNHU�LV�VLJQLILFDQWO\�HIIHFWLYH�WR�

SURPRWH�SK\VLFDO�DFWLYLW\�DGKHUHQFH�LQ�WKLV�SRSXODWLRQ�JURXS��/LNHZLVH��0,�WHFKQLTXH�XVHG�IRU�

EHKDYLRXUDO�FKDQJH�KDV�EHHQ�GHYHORSHG�UHJDUGLQJ�WR�SV\FKRORJLFDO�WKHRULHV��7KLV�LQWHUYHQWLRQ�

����



KDV�EHHQ�DSSOLHG�IRU�SK\VLFDO�DFWLYLW\�PRWLYDWLRQ�LQ�EUHDVW�FDQFHU�VXUYLYRUV��7KUHH�DVVRFLDWHG�

UHVHDUFKHUV�DWWHQGHG���GD\V�ZRUNVKRS�RQ� WKH� IRXQGDWLRQDO� VNLOOV�RI�0,�� �$OO�TXHVWLRQQDLUHV�

DVVHVVLQJ� SDUWLFLSDQWV¶� TXDOLW\� RI� OLIH�� SV\FKRORJLFDO� KHDOWK�� H[HUFLVH� EDUULHU� DQG� WDVN� VHOI�

HIILFDF\�KDYH�EHHQ�YDOLGDWHG�IRU�EUHDVW�FDQFHU�SDWLHQWV�DQG�VXUYLYRUV��7KH�TXHVWLRQQDLUH�DERXW�

SDUWLFLSDQW¶V�SHUVRQDO�GDWD�ZDV�SUHSDUHG�XVLQJ�WKH�$XVWUDOLDQ�%XUHDX�RI�6WDWLVWLFV�JXLGHOLQH�IRU�

GDWD�FROOHFWLQJ���

5DQGRPL]DWLRQ�

7KH�VWXG\�GHVLJQ�LV�D�WZR�DUPHG�DQG�UDQGRPLVHG�WULDO�ZLWK�D�FURVVRYHU�GHVLJQ��6HTXHQFH�

JHQHUDWLRQ�ZLOO�EH�FRQGXFWHG�E\�VLPSOH�UDQGRPLVDWLRQ�IROORZLQJ�SDWLHQW�LQIRUPHG�FRQVHQW��

7KH�SDUWLFLSDQWV�ZLOO�EH�UDQGRPO\�DOORFDWHG�WR�HLWKHU�,,*�RU�',*�LQ�����UDWLR�E\�FRPSXWHULVHG�

QXPEHU�JHQHUDWRU��$OORFDWLRQ�FRQFHDOPHQW�E\�HQFORVLQJ�WKH�DOORFDWLRQ�LQ�VHTXHQWLDOO\�

QXPEHUHG�FRQWDLQHUV�RU�VHDOHG�HQYHORSHV�ZLOO�EH�XVHG�WR�SUHYHQW�VHOHFWLRQ�ELDV�>��@��7KH�

DOORFDWLRQ�FRQFHDOPHQW�ZLOO�EH�FRQGXFWHG�E\�D�WKLUG�SDUW\�WR�SUHYHQW�UHVHDUFKHUV�IURP�

DIIHFWLQJ�JURXS�DVVLJQPHQW��7KH�SDUWLFLSDQWV�LQ�ERWK�JURXSV�ZLOO�EH�SUHVFULEHG�D�VHOI�GLUHFWHG�

SK\VLFDO�DFWLYLW\�IRU����ZHHNV��7KH�,,*�UHFHLYH�0,�IURP�ZHHN���WR�ZHHN�����ZKHUHDV�',*�

ZLOO�UHFHLYH�WKH�VDPH�0,�LQWHUYHQWLRQ�IURP�ZHHNV����WR������

���� 6WXG\�PHWKRGRORJ\��

�������$YHUDJH�GDLO\�VWHS�FRXQW��7R�TXDQWLI\�WKH�YROXPH�RI�SDUWLFLSDQWV¶�SK\VLFDO�DFWLYLW\��WKH�

PHDQ�RI�GDLO\�VWHS�FRXQW�ZLOO�EH�DVVHVVHG�DQG�FRPSDUHG�EHWZHHQ�JURXSV�DQG�WLPHV�DW�7���7��

DQG�7���,Q�DGGLWLRQ��WKH�SDUWLFLSDQWV�ZLOO�EH�FDWHJRULVHG�LQWR�SHGRPHWHU�GHWHUPLQHG�SK\VLFDO�

DFWLYLW\�OHYHO�DV�IROORZ���

�� EDVDO�DFWLYLW\����������VWHSV�GD\�����OLPLWHG�DFWLYLW\���������������VWHSV�GD\����ORZ�DFWLYH�

������������VWHSV�GD\�����VRPHZKDW�DFWLYH��������������VWHSV�GD\�����DFWLYH���������������

VWHSV�GD\�DQG����KLJKO\�DFWLYH��!�������VWHSV�GD\�>��@�

�������$GKHUHQFH�LQ�VWHS�WUDFNHU�XVDJH���7R�REMHFWLYHO\�LQYHVWLJDWH�DGKHUHQFH�WR�VHOI�GLUHFWHG�

SK\VLFDO�DFWLYLW\�E\�VWHS�WUDFNHU��WKH�VWXG\�ZLOO�PHDVXUH�WKH�XVH�RI�)LWELW�DOWD�+5RI�SDUWLFLSDQWV�

WKURXJK����ZHHNV�>��@��7KH�PHDQ�RI�GDLO\�KRXUV�DQG�QXPEHU�RI�ZHDULQJ�GD\V�SHU�ZHHN�ZLOO�EH�

FDOFXODWHG�DQG�FRPSDUHG�EHWZHHQ�JURXSV�DQG�WLPHV�DW�WKH�HQG�RI�ZHHN�����7����DQG�ZHHN����

�7���>��@���

���



�������3V\FKRORJLFDO�KHDOWK�DQG�4R/��7KH�WRRO�XVHG�IRU�SV\FKRORJLFDO�DVVHVVPHQW�LQ�SRWHQWLDO�

SDUWLFLSDQWV�LV�'$66�����D����LWHP�GHSUHVVLRQ��DQ[LHW\�DQG�VWUHVV�VFDOH�>��@��7KLV�PHDVXUHPHQW�

ZDV�UHFHQWO\�YDOLGDWHG�WR�HYDOXDWH�SV\FKRORJLFDO�GLVWUHVV�LQ�SDWLHQWV�ZLWK�YDULRXV�FDQFHUV�>��@��

7KH� VWXG\�ZLOO� XVH�)$&7�%�YHUVLRQ� ��� D� UHOLDEOH� DQG� YDOLG� TXHVWLRQQDLUH� FRQVLVWLQJ� RI� WKH�

JHQHUDO� SDUWV� RQ� FDQFHU� �)$&7�*�� DQG� VSHFLILF� FRQFHUQV� RI� EUHDVW� FDQFHU� VFDOH� WR� DQDO\VH�

SDUWLFLSDQWV¶� V\PSWRPV� DQG� DVFHUWDLQ� WKHLU�4R/�� � 7KH� SDUWLFLSDQWV�ZLOO� UHVSRQG� WR� ���LWHP�

TXHVWLRQQDLUH�ZKLFK�LV���OHYHO�RI�/LNHUW�VFDOH�DQG�FDWHJRULVHG�LQWR���JHQHUDO�GRPDLQV��SK\VLFDO��

VRFLDO�IDPLO\��HPRWLRQDO�DQG�IXQFWLRQDO�ZHOO�EHLQJ��DQG�DGGLWLRQDOO\�VSHFLILF�FRQFHUQV�RI�EUHDVW�

FDQFHU�>������@��'$66����DQG�)$&7�%�ZLOO�EH�GLVWULEXWHG�WR�SDUWLFLSDQWV�IROORZLQJ�SK\VLFDO�

DFWLYLW\�LQWHUYHQWLRQ�DW�7���7��DQG�7���

�������([HUFLVH�VHOI�UHJXODWLRQ��7KH�SDUWLFLSDQW¶V�VHOI�UHJXODWLRQ�IRU�H[HUFLVH�ZLOO�EH�DVVHVVHG�

XVLQJ�WKH�%5(4��DW�7���7���DQG�7��>��@��7KLV���OHYHO�/LNHUW�VFDOH�TXHVWLRQQDLUH�KDV����LWHPV�

DVVHVVLQJ� H[HUFLVH� VHOI�UHJXODWLRQ�ZKLFK� FRQVLVWV� RI� �� FDWHJRULHV� H�J��� H[WHUQDO�� LQWURMHFWHG��

LGHQWLILHG��LQWULQVLF�DQG�DPRWLYDWHG�IDFWRUV�>��@���

�������([HUFLVH�EDUULHU�DQG�WDVN�VHOI�HIILFDF\��7KH�SDUWLFLSDQW¶V�FRQILGHQFH�WR�GHDO�ZLWK�WKH�

PRVW�FRPPRQ�H[HUFLVH�REVWDFOHV� LQ�FDQFHU�SDWLHQWV�ZLOO�EH�DVVHVVHG�E\��� LWHP�VFDOH�� UDWLQJ�

H[HUFLVH� EDUULHU� VHOI�HIILFDF\� TXHVWLRQQDLUH�� ,Q� DGGLWLRQ�� WKHLU� FRQILGHQFH� RI� H[HUFLVH�

DFFRPSOLVKPHQW�ZLOO�EH�DVVHVVHG�E\���LWHPV�UDWLQJ�VFDOH�RI�WDVN�VHOI�HIILFDF\�DW�7���7���DQG�7��

>��@��

�������%LRORJLFDO�UHDGRXWV��%ORRG�ZLOO�EH�FROOHFWHG�YLD�D�YHQLSXQFWXUH�IRU�ELRORJLFDO�DVVD\V�DW�

7���7��DQG�7��IRU�ERWK�JURXSV��3ODVPD�FRQFHQWUDWLRQ�RI�LQIODPPDWRU\�PDUNHUV�VXFK�DV�71)Į�

DQG�&53�ZLOO�EH�PHDVXUHG�XVLQJ�(/,6$�NLW��:KLWH�EORRG�FHOOV��3%0&��ZLOO�EH�LVRODWHG�IURP�

ZKROH�EORRG�DQG�LPPXQH�FHOOV�DVVHVVHG�IRU�FKDQJHV�DW�WKH�FHOOXODU�OHYHO��&HOO�VXUIDFH�PDUNHUV�

VXFK�DV��&'����&'����&'����&'����0+&�,��0+&�,,��&'����&'����&'�����&'����ZLOO�EH�

DVVHVVHG�� ,Q� DGGLWLRQ�� F\WRNLQHV� VHFUHWHG� E\� PRQRF\WHV� DQG� 7� FHOOV� ZLOO� EH� GHWHUPLQHG� WR�

XQGHUVWDQG�DQ\�FHOOXODU�FKDQJHV�IROORZLQJ�H[HUFLVH�DFWLYLW\��

����



�� 6WXG\�3RSXODWLRQ

���� 5HFUXLWPHQW�3URFHGXUH

7KH� UDQGRPL]HG� FRQWUROOHG� WULDO� ZLWK� FURVVRYHU� GHVLJQ� SODQV� WR� UHFUXLW� SDUWLFLSDQWV� IURP�

:HVWHUQ�+HDOWK�6XQVKLQH� FDPSXV��5HFUXLWPHQW� VWUDWHJLHV�ZLOO� LQFOXGH�SXEOLF�PHGLD� �SRVWHU�

DGYHUWLVLQJ�RU�IO\HU��DQG�LQGLYLGXDO�FRQWDFW�LQWURGXFHG�E\�WKHLU�SK\VLFLDQ�>��@��$OO�SDUWLFLSDQWV�

KDYH�WR�EH�DSSURYHG�E\�WKHLU�SK\VLFLDQ�IRU�HQJDJHPHQW�LQ�WKH�SK\VLFDO�DFWLYLW\�SURJUDP�RI�WKLV�

UHVHDUFK�DQG�WKH�VFUHHQLQJ�SURFHVV�ZLOO�EH�FRQGXFWHG�EHIRUH�REWDLQLQJ�FRQVHQW����

�7KH�SURMHFW�ZLOO�EH�VWDUWHG�DW�:HVWHUQ�+HDOWK�6XQVKLQH�FDPSXV�DIWHU�WKH�SURMHFW�JHWV�HWKLFDO�

DSSURYDO� IURP� 0HOERXUQH� +HDOWK� +XPDQ� 5HVHDUFK� (WKLFV� &RPPLWWHH� �0+� +5(&�� DQG�

:HVWHUQ� KHDOWK� UHVHDUFK� JRYHUQDQFH� DXWKRUL]DWLRQ� >��@�� 7KH� UHFUXLWPHQW� SURFHVV� ZLOO� EH�

FRQGXFWHG�DIWHU� WKH�DSSURYDO�IURP�ERWK�DXWKRUL]DWLRQV��7KH�SURFHVV�ZLOO�EH�HQGHG�ZKHQ�WKH�

SURMHFW�FDQ�UHFUXLW����SDUWLFLSDQWV�DFFRUGLQJ�WR�HVWLPDWHG�HIIHFW�VL]H�DQG�VDPSOH�VL]H�ZKLFK�FDQ�

PDNH�WKH�LQIOXHQFH�RI�H[HUFLVH�RQ�FKDQJHV�LQ�4R/�LQ�EUHDVW�FDQFHU�SDWLHQWV�>��@��

���� ,QFOXVLRQ�&ULWHULD�

)HPDOH�EUHDVW�FDQFHU�VXUYLYRUV�ZKR�DUH�ZLWKLQ���\HDUV�RI�GLDJQRVLV�DQG�DW�OHDVW���PRQWKV�SRVW�

SULPDU\� WUHDWPHQWV�� RSHUDWLRQ�� FKHPRWKHUDS\� DQG�RU� UDGLRWKHUDS\� >VWDJHV� ,� WR� ,,,�� LQFOXGLQJ�

WKRVH�ZLWK�GXFWDO�FDUFLQRPD�LQ�VLWX��'&,6�@�ERWK�SUHPHQRSDXVDO�DQG�SRVWPHQRSDXVDO�RYHU�WKH�

DJH�RI����ZLOO�EH�UHFUXLWHG��6XUYLYRUV�RQ�KRUPRQDO�WKHUDS\�VXFK�DV��WDPR[LIHQ�DQG�DURPDWDVH�

LQKLELWRUV�DV�ZHOO�DV�LPPXQH�WDUJHWHG�WKHUDS\��+HUFHSWLQ��ZLOO�EH�HOLJLEOH�WR�SDUWLFLSDWH�LQ�WKH�

VWXG\�EHFDXVH�WKHVH�KRUPRQDO�EORFNDJHV�GR�QRW�VHHP�WR�KDYH�GLUHFW�HIIHFWV�RQ�LPPXQH�FHOOV�

DQG�DGLSRVLW\�UHODWHG�ELRPDUNHUV�LQ�EUHDVW�FDQFHU��7KH�VWXG\�ZLOO�DOVR�LQFOXGH�SDUWLFLSDQWV�ZKR�

DUH�XQDEOH�WR�UHDG�ZULWH�(QJOLVK�EXW�WKH\�DUH�OLWHUDWH�DQG�FDQ�VSHDN�(QJOLVK��)RU�SDUWLFLSDQWV�

ZLWK�QRQ�(QJOLVK�OLWHUDF\��WUDQVODWRUV�ZLOO�EH�XVHG�LQ�LQIRUPHG�FRQVHQW�SURFHVV�DQG�WKH�VWXG\�

ZLOO�DSSO\�WKH�TXHVWLRQQDLUHV�WKDW�DUH�YDOLGDWHG�LQ�RWKHU�ODQJXDJHV�VXFK�DV�9LHWQDPHVH��*UHHN��

&KLQHVH�DQG�0DFHGRQLDQ��

7KLV�VWXG\�SODQV�WR�UHFUXLW�SDUWLFLSDQWV�IURP�:HVWHUQ�+HDOWK�6XQVKLQH�DQG�)RRWVFUD\�FDPSXV¶V�

$XVWUDOLD��

���



���� ([FOXVLRQ�&ULWHULD�

3DUWLFLSDQWV�ZKR�DUH�XQGHUJRLQJ�DFWLYH�WUHDWPHQWV��VXUJHU\��FKHPRWKHUDS\��DQG�UDGLDWLRQ��RU�

UHFHLYLQJ� LPPXQRWKHUDS\� WUHDWPHQW� DV� ZHOO� DV� WKRVH� LQ� OHVV� WKDQ� �� PRQWKV� SRVW� DFWLYH�

WUHDWPHQWV��DV�VXFK�WUHDWPHQWV�KDYH�DGYHUVH�HIIHFWV�RQ�ERG\�V\VWHPV�HVSHFLDOO\�LPPXQRORJ\�

DQG� PHQWDO� VWDWXV�� 7KH� VWXG\� ZLOO� H[FOXGH� EUHDVW� FDQFHU� VXUYLYRUV� ZKR� KDYH� FRQFXUUHQW�

PXVFXORVNHOHWDO�G\VIXQFWLRQV�DQG�FDUGLRYDVFXODU�GLVHDVHV�WKDW�OLPLW�PRELOLW\�DQG�PDNLQJ�WKHP�

SRWHQWLDOO\�XQVDIH��3DUWLFLSDQWV�ZLWK�NQRZQ�PHWDVWDWLF�GLVHDVH�ZLOO�DOVR�EH�H[FOXGHG��/LNHZLVH��

WKRVH�LQGLYLGXDOV�ZLWK�FRJQLWLYH�LPSDLUPHQW�DQG�LOOLWHUDF\�ZLOO�EH�H[FOXGHG�WR�PDNH�LQIRUPHG�

FRQVHQW�DQG�FRPSOHWH�WKH�TXHVWLRQQDLUHV��

���� &RQVHQW�

$FFRUGLQJ�WR�:RUOG�0HGLFDO�$VVRFLDWLRQ�'HFODUDWLRQ�RI�+HOVLQNL��WKH�SDUWLFLSDQWV�LQYROYLQJ�

WKLV�UHVHDUFK�PXVW�EH�ZHOO�LQIRUPHG�DQG�YROXQWHHU��7KH�LQIRUPDWLRQ�RXWOLQHG�LQ� WKH�FRQVHQW�

IRUP�FRQVLVWV�RI� WKH�DLPV��PHWKRGV�� LQYROYHPHQW�RI�SDUWLFLSDQWV��GDWD�DQG�EORRG�FROOHFWLRQ��

DQWLFLSDWHG�EHQHILWV�DQG�SRWHQWLDO�KDUP�RI�WKLV�UHVHDUFK��7KLV�SURFHVV�ZLOO�DOORZ�WKH�SDUWLFLSDQWV�

WR�DVN�TXHVWLRQV�DQG�GLVFXVV�WKHLU�GHFLVLRQ�ZLWK�RWKHUV��$IWHU�HQVXULQJ�WKH�XQGHUVWDQGLQJ�RI�WKH�

SDUWLFLSDQWV�WRZDUGV�WKH�SURMHFW��WKH�UHVHDUFKHU�QHHGV�YROXQWDU\�LQIRUPHG�FRQVHQW�IURP�WKHP��

ZKLFK� DUH� SUHIHUDEO\� LQ�ZULWLQJ� >��@�� 7KH� SDUWLFLSDQWV�ZLOO� JLYH�ZULWWHQ� FRQVHQW� E\� VHOI� WR�

SDUWLFLSDWH� LQ� WKLV� VWXG\��:HVWHUQ� KHDOWK� DQG�9LFWRULD�8QLYHUVLW\�ZLOO� FROODERUDWLYHO\� LVVXH�

LQIRUPDWLRQ� VKHHW� DQG� FRQVHQW� IRUP�� 3DUWLFLSDQWV� FDQ� WDNH� WLPH� DV�PXFK� DV� WKH\� ZDQW� IRU�

GHFLVLRQ�PDNLQJ� LQ� SDUWLFLSDWLRQ�� 7KH\� FDQ� UHWXUQ� FRQVHQW� IRUP� WR� UHVHDUFKHU� GLUHFWO\� RU� D�

QRPLQDWHG�VWDII�RI�:HVWHUQ�KHDOWK��7KH�FRQVHQW�FDQ�EH�UH�QHJRWLDWHG�IURP�WLPH�WR�WLPH��7KH�

SDUWLFLSDQWV� ZLOO� EH� WROG� LI� WKHUH� DUH� DQ\� FKDQJHV� IURP� RULJLQDO� DJUHHPHQW� DQG� JLYHQ� WKH�

RSSRUWXQLW\�WR�FRQWLQXH�RU�ZLWKGUDZ��

�� 3DUWLFLSDQW�6DIHW\�DQG�:LWKGUDZDO

���� 5LVN�0DQDJHPHQW�DQG�6DIHW\

5LVN�PDQDJHPHQW�RI�WKLV�VWXG\�LV�EDVHG�RQ�WKH�UHFRPPHQGDWLRQ�RI�WKH�$PHULFDQ�&ROOHJH�RI�

6SRUW�0HGLFLQH�IRU�H[HUFLVH�SURJUDP�WUDLQLQJ�LQ�FDQFHU�SDWLHQWV�DV�WKHVH�IROORZLQJ��

Ͳ *HW� DSSURYDO� IURP� WKHLU� RQFRORJLVW� RU� KRVSLWDO� GRFWRU� EHIRUH� EHJLQQLQJ� DQ� H[HUFLVH

SURJUDP

����



Ͳ 6WRS�H[HUFLVH�DQG�FRQWDFW�WKHLU�GRFWRU�LI�WKH\�KDYH�DQ\�DGYHUVH�HIIHFWV

>��@

7ZR� DVVRFLDWHG� UHVHDUFKHUV�ZLOO� EH� HQFRXUDJH� DQG� GLVFXVV� VHOI�GLUHFWHG� DFWLYLW\� XVLQJ� VWHS�

WUDFNHU�DQG�KHDUW�UDWH�PRQLWRU�WR�HVWLPDWH�WKHLU�PRGHUDWH�LQWHQVLW\�H[HUWLRQ��:H�ZLOO�DGYLVH�DOO�

SDUWLFLSDQWV�WR�LQIRUP�VRPHRQH�DQG�WDNH�D�SKRQH�ZLWK�EHIRUH�WKH\�JR�RXW�IRU�SK\VLFDO�DFWLYLW\��

7KH\�ZLOO�EH�LQIRUPHG�WR�VWRS�SK\VLFDO�DFWLYLW\�RU�PDNH�DQ�HPHUJHQF\�FDOO�IRU�XUJHQW�PHGLFDO�

KHOS�LI�WKH\�KDYH�VRPH�XQSOHDVDQW�V\PSWRPV�VXFK�DV�FKHVW�SDLQ�RU�SDLQ�GRZQ�WR�DUPV��GL]]LQHVV��

GLIILFXOW\�EUHDWKLQJ��XQXVXDO�UDSLG�KHDUW�UDWH��DQG�VHYHU�IDWLJXH��7KH\�DUH�DOVR�LQIRUPHG�DERXW�

SRVVLEOH�VRUH�PXVFOH�ZKHQ�WKH\�JHW�D�QHZ�VWDUW�RI�SK\VLFDO�DFWLYLW\�ZKLFK�VKRXOG�UHOLHYH�ZLWKLQ�

D�IHZ�GD\V�>��@��7KH�UHVHDUFKHUV�ZLOO�IROORZ�WKH�SURJUHVVLRQ�RI�SDUWLFLSDQWV¶�SK\VLFDO�DFWLYLW\�

DQG�WKHLU�REVWDFOHV�E\�IDFH�WR�IDFH�DQG�SKRQH�FDOO�0,�WKURXJKRXW����ZHHNV��

5HVHDUFKHUV� ZLOO� DVN� DOO� SDUWLFLSDQWV� DERXW� WKHLU� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� H[SHULHQFHV�

ZKHQ�WKH\�KDYH�D�IROORZ�XS�E\�WKH�VFKHGXOH��,Q�FDVH�WKDW�WKH\�KDYH�VRPH�DGYHUVH�HIIHFWV�GXULQJ�

WKHLU�SK\VLFDO�DFWLYLW\��WKH�SDUWLFLSDQWV�ZLOO�PHHW�D�SK\VLFLDQ�IRU�PRUH�LQYHVWLJDWLRQ��

,Q�DGGLWLRQ��YHQRXV�EORRG�FROOHFWLQJ�ZLOO�EH�VWULFWO\�DSSOLHG�EDVHG�RQ�DVHSWLF� WHFKQLTXH�DQG�

VWDQGDUG�SUHFDXWLRQ�WR�SUHYHQW�LQIHFWLRQ�RI�SDUWLFLSDQWV�>��@��

7.2. +DQGOLQJ�RI�:LWKGUDZDOV�

7KH�SDUWLFLSDQWV�ZLOO�EH�LQIRUPHG�RI�WKHLU�ULJKW�WR�ZLWKGUDZ�IURP�IXUWKHU�LQYROYHPHQW�LQ�WKH�

VWXG\��DQG�RU�IRU�WKHLU�GDWD�WR�EH�H[WUDFWHG��>��@��

7KH�SDUWLFLSDQWV�ZLOO�KDYH�WKH�ULJKW�WR�VWRS�WKHLU�SDUWLFLSDWLRQ�ZLWKLQ�WKH�VWXG\�ZLWKRXW�JLYLQJ�

DQ\� UHDVRQ� RU� OHJDO� ZLWKGUDZDO� LQ� ZULWLQJ� >��@�� � >��@�� 7KH� UHVHDUFKHU� WHDP� ZLOO� REVHUYH�

SDUWLFLSDQWV�ZKR�ZLWKGUDZ� WKHLU� LQYROYHPHQW� LQ� WKH� SURJUDP�ZLWKRXW� DQ\� GLVDGYDQWDJHV� RU�

FRQVHTXHQFH�IRU��WKHLU�GHFLVLRQ�>��@��+RZHYHU�DW�WKH�WLPH�RI�ZLWKGUDZDO��WKH�UHVHDUFKHU�PD\�

UHTXHVW� IURP� WKH� SDUWLFLSDQW� FRQWLQXHG� XVH� RI� WKHLU� GDWD� LQ� WKH� IXWXUH�� ,I� DJUHHDEOH�� WKH�

SDUWLFLSDQW�ZLOO� GRFXPHQW� DJUHHPHQW� RI� FRQWLQXHG� IROORZ�XS� DQG� IXUWKHU� GDWD� XVDJH� WR� WKH�

SULQFLSDO�LQYHVWLJDWRU�>��@����

7.3. 5HSODFHPHQWV 

7KH� UDQGRPLVHG� FRQWUROOHG� WULDO� ZLWK� �[�� FURVVRYHU� GHVLJQ� QHHGV� ��� SDUWLFLSDQWV� IRU�

DQWLFLSDWLQJ� WKH� FKDQJHV� RI�4R/� LQ� EUHDVW� FDQFHU� VXUYLYRUV� DIWHU� ���ZHHNV� RI� VHOI�GLUHFWHG�

SK\VLFDO�DFWLYLW\�FRPELQHG�ZLWK�0,�EHFDXVH�H[HUFLVH�SURJUDPV�KDYH�SUHYLRXVO\�EHHQ�UHSRUWHG�

���



ODUJH�HIIHFW�VL]H�RQ�WKLV�HQGSRLQW��7R�SUHYHQW�W\SH���HUURU��WKLV�VWXG\�HVWLPDWHV�����LQHYLWDEOH�

GURS�RXW�UDWH��WKHUHIRUH�ZH�KDYH�SODQQHG�WR�UHFUXLW����SDUWLFLSDQWV��,I�WKH�GURS�RXW�UDWH�LV�PRUH�

WKDQ������QHZ�SDUWLFLSDQWV�ZLOO�EH�UHFUXLWHG��

�� 6WDWLVWLFDO�0HWKRGV

���� 6DPSOH�6L]H�(VWLPDWLRQ�	�-XVWLILFDWLRQ

7R� HYDOXDWH�ZKHWKHU� D� VHOI�GLUHFWHG� DFWLYLW\� FRPELQHG�ZLWK�0,� FDQ� LPSURYH� SV\FKRORJLFDO�

KHDOWK�� 4R/�� LPPXQH� IXQFWLRQ�� DQG� DGLSRVLW\� LQ� EUHDVW� FDQFHU� VXUYLYRUV�� ZH� ZLOO� FRQVLGHU�

VWDWLVWLFDO�SRZHU�DQDO\VLV�DFFRUGLQJ�WR�&RKHQ�ZKLFK�GHSHQGV�RQ�VLJQLILFDQFH�FULWHULD��DOSKD���

VDPSOH�VL]H��1���DQG�WKH�HIIHFW�VL]H��(6��>��@��$GGLWLRQDOO\��ZH�MXVWLILHG�WKH�VDPSOH�VL]H�RI�WKLV�

VWXG\�UHJDUGLQJ�WKH�OHYHO�RI�VLJQLILFDQFH��SRZHU�RI�VWXG\��DQG�HVWLPDWHG�HIIHFW�VL]H�>��@���:H�

IRXQG�WKDW�WKHUH�ZDV�ODUJH�(6�RI�DQ����ZHHNV�H[HUFLVH�LQWHUYHQWLRQ�RQ�WKH�RYHUDOO�VFRUH�RI�4R/�

�E\�)$&7�%�DVVHVVPHQW��LQ�EUHDVW�FDQFHU�VXUYLYRUV��ZKLFK�FDOFXODWHG�(6��&RKHQ¶V�G�� �������

�WKHUH� ZDV� VDPH� VDPSOH� VL]H� EHWZHHQ� JURXSV� �1 ���� LQ� WKLV� UDQGRPL]HG� � FRQWUROOHG� ZLWK�

FURVVRYHU�VWXG\��PHDQ�VFRUH�EHWZHHQ�JURXS�GLIIHUHQFH�ZDV�������>��@���

5HJDUGLQJ� WR�RXU� VWXG\�GHVLJQ�� UDQGRPLVHG�FRQWUROOHG�ZLWK���[��� FURVVRYHU�GHVLJQ� DQG� WKH�

K\SRWKHVLV�WHVW�IRU�HTXDOLW\��ZH�FDOFXODWHG�VDPSOH�VL]H�XVLQJ�VRIWZDUH�FDOFXODWRU�IRU�FURVVRYHU�

VWXG\� >��@�� :LWKLQ� SDUWLFLSDQWV¶� VWDQGDUG� GHYLDWLRQ� RI� )$&7�%� VFRUH� LV� ��� DQG� PLQLPDO�

GLIIHUHQFH�LQ�PHDQ�LV����7KHUHIRUH�ZH�QHHG�D�WRWDO�RI����SDUWLFLSDQWV�LQ�WKLV�VWXG\�>��@��:H�ZLOO�

UHFUXLW� D� WRWDO�RI����SDUWLFLSDQWV�ZKLOVW� DQWLFLSDWLQJ������GURS�RXW� UDWH� ����SDUWLFLSDQWV� DUH�

QHHGHG�SHU�JURXS���3UHYLRXV�VWXGLHV�LOOXVWUDWHG�DSSUR[LPDWHO\���������GURS�RXW�UDWH�RI�EUHDVW�

FDQFHU�VXUYLYRUV�SDUWLFLSDWLQJ�H[HUFLVH�SURJUDP�>�����@��7KH�SRZHU�RI� WHVW� LV�VHW�DW�����DQG�

DOSKD� SUREDELOLW\� RI� ����� WR� UHMHFW� QXOO� K\SRWKHVLV�� 5HFUXLWPHQW� VWUDWHJLHV� SRVVLEO\� LQFOXGH�

SXEOLF�PHGLD��SRVWHU�DGYHUWLVLQJ�RU�IO\HU��DQG�LQGLYLGXDO�FRQWDFW�LQWURGXFHG�E\�WKHLU�SK\VLFLDQ�

>��@��$OO�SDUWLFLSDQWV�KDYH� WR�EH�DSSURYHG�E\� WKHLU�SK\VLFLDQ�IRU� WDNLQJ�SDUW� LQ� WKH�H[HUFLVH�

SURJUDP�RI�WKLV�UHVHDUFK��

���� 3RZHU�&DOFXODWLRQV�

7R�FDOFXODWH�VDPSOH�VL]H��WKLV�VWXG\�ZLOO�FRQVLGHU�DFFHSWDEOH�OHYHO�RI�VLJQLILFDQFH��SRZHU�RI�WKH�

VWXG\�DQG�H[SHFWHG�HIIHFW�VL]H��7KH�SRZHU�RI�WHVW�LV�VHW�DW�����WR�DOORZ�RQO\�����RI�W\SH���HUURU�

DQG�DOSKD�SUREDELOLW\�RI������WR�UHMHFW�QXOO�K\SRWKHVLV��7KLV�VWXG\�ZLOO�XVH��WKH�ODUJH�HIIHFW�VL]H�

����



G� �� ������ DQG�PHDQ�GLIIHUHQFH� ������� EDVHG�RQ� D� VLPLODUO\� SUHYLRXV� VWXG\�ZKLFK� LOOXVWUDWHG�

VLJQLILFDQW� UHGXFWLRQ� LQ� SK\VLFDO� DQG� PHQWDO� IDWLJXH� DIWHU� � DQ� ���ZHHN� H[HUFLVH� SURJUDP�

DPRQJVW� WKLV� SRSXODWLRQ� JURXS� >�@�� � :H� VKRXOG� UHFUXLW� DSSUR[LPDWHO\� ��� SDUWLFLSDQWV� EXW�

LQFUHDVH�WR����IRU�DQWLFLSDWLQJ�����GURS�RXW�UDWH��

���� 6WDWLVWLFDO�0HWKRGV�7R�%H�8QGHUWDNHQ�

%DVHOLQH�GHVFULSWLYH�VWDWLVWLFV��PHDQ��VWDQGDUG�GHYLDWLRQ�IRU�FRQWLQXRXV�GDWD�DQG�SHUFHQWDJH�IRU�

FDWHJRULFDO�GDWD��ZLOO�EH�XVHG�WR�GHVFULEH�WKH�GLVWULEXWLRQ�RI�SHUVRQDO�GDWD�DQG�YDULDEOHV�EHWZHHQ�

WZR�JURXSV�RI�SDUWLFLSDQW��H�J���DJH��EUHDVW�FDQFHU�KHDOWK�KLVWRU\��ERG\�FRPSRVLWLRQV��DQG�EORRG�

SUHVVXUH��� ,QGHSHQGHQW� 7�WHVW� ZLOO� EH� XVHG� WR� FRPSDUH�PHDQV� IRU� FRQWLQXRXV� GDWD� DQG� WKH�

3HDUVRQ� &KL� VTXDUH� ZLOO� EH� XVHG� IRU� WHVWLQJ� WKH� GLIIHUHQFH� LQ� GLVWULEXWLRQ� RI� D� FDWHJRULFDO�

YDULDEOH�DW�EDVHOLQH�>��@��

5HSHDWHG�PHDVXUHV�DQDO\VLV�RI�YDULDQFH��$129$��ZLOO�EH�XVHG�WR�FRPSDUH�SK\VLFDO�DFWLYLW\�

YROXPH�E\�VWHS�FRXQW��SV\FKRORJLFDO�KHDOWK�DQG�WKH�4R/�RI�SDUWLFLSDQWV�DW���WLPHV��7��WR�7���

EHWZHHQ���JURXSV�>��@��7KLV�VWDWLVWLF�ZLOO�DOVR�EH�XVHG�WR�FRPSDUH�ELRPDUNHUV�DW���WLPH�EHWZHHQ�

��JURXSV��

/LQHDU�PL[HG�PRGHOV�ZLOO�EH�XVHG�WR�LGHQWLI\�WKH�UHODWLRQVKLS�EHWZHHQ�SK\VLFDO�DFWLYLW\�YROXPH�

E\�VWHS�FRXQWLQJ�DQG�PHQWDO�KHDOWK��'$66������4R/��)$&7�%���VHOI�UHJXODWLRQ��%5(4���DQG�

VHOI�HIILFDF\�DW�7���7��DQG�7���WKH�UHODWLRQVKLS�EHWZHHQ�DFWLYLW\�YROXPH�E\�VWHS�FRXQWLQJ�DQG�

ELRPDUNHU�FKDQJHV�DW�7��7���DQG�7������

:H�ZLOO� DSSO\� WKH� FRQFHSW� RI� LQWHQWLRQ� WR� WUHDW� DQDO\VLV� WR� SUHYHQW� VHOHFWLRQ� ELDV��:H�ZLOO�

PDQDJH�PLVVLQJ�GDWD�DQG�WU\�WR�LQFOXGH�DOO�GDWD�LQ�WKH�ILQDO�DQDO\VLV��,PSXWDWLRQ�PHWKRG�ZLWK�

SUHGLFWHG�YDOXHV�VXFK�DV�REVHUYHG�RU�SUHGLFWHG�PHDQV�ZLOO�EH�XVHG�WR�KDQGOH�PLVVLQJ�GDWD��:H�

ZLOO�UHSRUW�WKH�QXPEHUV�RI�ZLWKGUDZDO�DQG�GURS�RXW�ZLWK�WKHLU�UHDVRQV�>��@���

�� 6WRUDJH�RI�%ORRG�DQG�7LVVXH�6DPSOHV

���� 'HWDLOV�RI�ZKHUH�VDPSOHV�ZLOO�EH�VWRUHG��DQG�WKH�W\SH�RI�FRQVHQW�IRU�IXWXUH�XVH

RI�VDPSOHV�

$SSUR[LPDWHO\����PO�RI�EORRG�ZLOO�EH�FROOHFWHG�YLD�D�YHQLSXQFWXUH�IRU�ELRORJLFDO�DVVD\V�DW�7���

7��DQG�7��IRU�ERWK�JURXSV��:KROH�EORRG�ZLOO�EH�FROOHFWHG�LQWR�D�WXEH�FRQWDLQLQJ�DQWLFRDJXODQW�

DQG� FHQWULIXJHG� LPPHGLDWHO\� DIWHU� FROOHFWLRQ� RU� RQ� WKH� VDPH� GD\� DSSUR[LPDWHO\� �� K� ODWHU��

����



3ODVPD�VDPSOHV�ZLOO�EH�VWRUHG�DW������WR������&�XS�WR�RQH�\HDU�SULRU�WR�DQDO\VLV�IRU�ELRPDUNHU�

UHODWHG�DGLSRVLW\�DVVD\�DW�:&+5(�RU�:HUULEHH�FDPSXV�ODERUDWRULHV��7KH�VDPSOH�ZLOO�QRW�EH�

DIIHFWHG�E\�XS�WR���IUHH]H�WKDZ�F\FOHV��3ODVPD�FRQFHQWUDWLRQ�RI�DGLSRQHFWLQ��OHSWLQ��,*)��71)Į�

DQG�&53�ZLOO�EH�PHDVXUHG���

,VRODWLRQ�RI�SHULSKHUDO�EORRG�PRQRQXFOHDU�FHOOV�E\�GHQVLW\�JUDGLHQW�FRQILJXUDWLRQ�XVLQJ�)LFROO�

3DTXH�ZLOO�EH�XVHG�IRU�LPPXQH�FHOO�IXQFWLRQV��3%0&V�ZLOO�EH�VWRUHG�LQ�UHIULJHUDWRU�QRW�ORQJHU�

WKDQ�RQH�GD\�DQG�WKHQ�XVHG�IORZ�F\WRPHWU\�WR�DVVHVV�WKH�FRPSRVLWLRQ�RI�WKH�LVRODWHG�3%0&�

SRSXODWLRQV��

��� 'DWD�6HFXULW\�	�+DQGOLQJ

����� 'HWDLOV�RI�ZKHUH�UHFRUGV�ZLOO�EH�NHSW�	�+RZ�ORQJ�ZLOO�WKH\�EH�VWRUHG

7KH�SDWLHQW¶V�SHUVRQDO� LQIRUPDWLRQ�DQG�KHDOWK�KLVWRU\�ZKLFK�DUH�QHFHVVDU\� IRU� WKLV� UHVHDUFK�

VWXG\�PXVW� EH� SURWHFWHG� IRU� WKHLU� SULYDF\� DQG� FRQILGHQWLDOLW\� >��@��$OO� GDWD� RI� SDUWLFLSDQWV�

VKRXOG� EH� UHFRUGHG� DGHTXDWHO\� DQG� VWRUHG� LQ� GDWDEDQN� ZLWK� VHFXUH� IRUPDW� DQG� SDVVZRUG�

SURWHFWLRQ� IRU� WKH�YHULILFDWLRQ�RI� UHVHDUFK� UHVXOWV�DQG�GLVFXVVLRQ�DPRQJVW� WKH� UHVHDUFK� WHDP�

PHPEHUV��$JUHHPHQWV� LQYROYLQJ�GDWD�RZQHUVKLS�DQG�VWRUDJH�ZLOO�EH�GRQH�EHWZHHQ�:HVWHUQ�

KHDOWK�DQG�9LFWRULD�8QLYHUVLW\��7KLV�VWXG\�KDV�SODQQHG�WR�KROG�FOLQLFDO�WULDOV�UHVHDUFK�GDWD�IRU�

���\HDUV�RU�PRUH�EDVHG�RQ�FLUFXPVWDQFHV�>��@��,W� LV�SRVVLEOH�WR�NHHS�ILOHV�RI�KDUG�FRS\�DQG�

VDYHG�RQ�D�FRPSXWHU�GLVN�LQ�D�UHVHDUFK�RIILFH�DW�6XQVKLQH�KRVSLWDO��$�ORFNHG�ILOLQJ�FDELQHW�DQG�

D�FRPSXWHU�IRU�UHVHDUFK�GDWD�FDQ�RQO\�EH�DFFHVVHG�E\�DJUHHG�PHPEHUV�RI�WKH�UHVHDUFK�WHDP��

0RUH�VSHFLILFDOO\��WKH�UHVHDUFKHUV�ZLOO�KDYH�D�EDFNXS�RU�UHVHUYHG�VWRUDJH�>��@��)RU�GHVWUXFWLRQ�

RI�WKH�GDWD��KDUG�FRS\�ZLOO�EH�VKUHGGHG�E\�KRVSLWDO�DQG�XQLYHUVLW\�RIILFH¶V�VKUHGGHU��'LJLWDO�

LQIRUPDWLRQ�ZLOO�EH�GHVWUR\HG�E\�GHOHWLQJ�RU�RYHUZULWLQJ�WKH�ILOHV��

����� &RQILGHQWLDOLW\�DQG�6HFXULW\�

$FFRUGLQJ�WR�WKH�SURWHFWLRQ�RI�SDUWLFLSDQWV¶�SULYDF\��SHUVRQDO��KHDOWK�UHODWHG�GDWD�DQG�FOLQLFDO�

RXWFRPHV� ZLOO� EH� NHSW� DQG� UHSRUWHG� LQ� FRGHG� RU� UHYHUVLEO\� DQRQ\PLVHG� WHFKQLTXH�� 5H�

LGHQWLILDEOH�LQIRUPDWLRQ�ZLOO�EH�XVHG�IRU�GDWD�PDQDJHPHQW��QDPH�ZLOO�EH�UHPRYHG�DQG�UHSODFHG�

E\�D�FRGH�ZKLFK�FDQ�EH�UH�LGHQWLILHG�IRU�UHODWLQJ�WKH�GLIIHUHQW�GDWD�VHWV�DQG�GDWD�YHULILFDWLRQ��

>��@��7KLV�UHVHDUFK�ZLOO�RQO\�REWDLQ�SHUVRQDO�GDWD�DQG�KHDOWK�KLVWRU\�IURP�PHGLFDO�UHFRUGV�DW�

VRPH�SRLQWV�RQO\��HVSHFLDOO\�IRU�SDUWLFLSDQW�LGHQWLILFDWLRQ�DQG�UHFUXLWPHQW�SURFHVV��,W�LV�SRVVLEOH�

���



WKDW� UHYHUVLEOH� DQRQ\PRXV� GDWD� DQG� NH\�FRGHV� FDQ� VROYH� WKLV� SUREOHP�� )XUWKHUPRUH�� RXU�

UHVHDUFKHU� WHDP� ZLOO� VHW� XS� D� GDWD� PDQDJHPHQW� V\VWHP� IRU� KROGLQJ� WKH� NH\� FRGH� >��@��

,GHQWLILDEOH� GDWD�ZLOO� RQO\� EH� XVHG� IRU� WKH� SURFHVV� RI� GDWD� FROOHFWLRQ� IURP�SDUWLFLSDQWV� DQG�

PHGLFDO�UHFRUGV�DV�ZHOO�DV�WKH�SURFHVV�RI�LQWHJUDWLRQ�RI�UH�LGHQWLILHG�GDWD�XVLQJ�OLQNDJH�NH\V�

>��@��)LUVWO\��WKH�QDPH�RI�SDUWLFLSDQWV�ZLOO�EH�LQGLFDWHG�LQ�DOO�GDWD�FROOHFWLQJ�GRFXPHQWV��7KLV�

LGHQWLILDEOH�GDWD�ZLOO�EH�UHFRUGHG�LQ�KDUG�FRSLHV�DQG�NHSW�LQ�ORFNHG�FDELQHW�E\�D�GDWD�FXVWRGLDQ��

5DZ�GDWD� IURP�GDWD�FROOHFWLQJ�GRFXPHQWV�ZLOO�EH�H[WUDFWHG�DQG� WUDQVIRUPHG� LQWR�HOHFWURQLF�

GDWDEDVH�E\�FUHDWLRQ�RI�OLQNDJH�NH\V�DQG�UHPRYDO�RI�LGHQWLILHUV��XVLQJ�SDUWLFLSDQWV¶�FRGH����7KH�

GDWD�FXVWRGLDQ�ZLOO�KROG�WKLV�NH\�FRGHV��NH\�FRGHG�GDWD�VHW��LQ�HOHFWURQLF�ILOH�LQ�D�FRPSXWHU�

ZLWK�SDVVZRUG�SURWHFWLRQ��7KHQ� UH�LGHQWLILHG�GDWD�ZLOO�EH� WUDQVIHUUHG� WR�GDWD�DQDO\WLFV� WHDP�

>��@�� ,GHQWLILDEOH� GDWD� FDQ� EH� VKDUHG� RQO\� EHWZHHQ� UHVHDUFK� WHUP� IRU� GDWD� YHULILFDWLRQ� DQG�

OLQNDJH�RI�GLIIHUHQW�GDWD�VHWV�>��@��3ULPDU\�LQYHVWLJDWRU�ZLOO�VKDUH�DERXW�LQGLYLGXDO�EORRG�WHVW�

�LPPXQH� IXQFWLRQ� DQG� DGLSRVLW\�� DQG� DQ\� LQGLYLGXDO� UHVHDUFK� UHVXOWV� WR� SDUWLFLSDQWV� GXULQJ�

IROORZ�XS� WLPH��2YHUDOO� UHVHDUFK� RXWFRPHV�ZLOO� EH� VKDUHG� WR� DOO� SDUWLFLSDQWV� DIWHU� UHVHDUFK�

FRPSOHWLRQ�SULRU�WR�UHVHDUFK�UHVXOW�SXEOLFDWLRQ�E\�FRPPXQLW\�PHHWLQJ�DW�:HVWHUQ�KHDOWK�RU�WKH�

ILQGLQJ�QHZVOHWWHU�E\�PDLOLQJ�>��@��

���



����� $QFLOODU\�GDWD�

,QIRUPDWLRQ�JLYHQ�E\�SDUWLFLSDQWV�VXFK�DV�0,�ZLOO�EH�UHFRUGHG�LQ�DXGLR�WDSH�DQG�NHSW�LQ�UH�

LGHQWLILDEOH�GDWD��>��@��7KLV�UHFRUG�ZLOO�EH�KHOG�LQ�WKH�VDIH�DQG�VHFXUH�VWRUDJH�DW�UHVHDUFK�RIILFH�

RI�6XQVKLQH�KRVSLWDO�>��@��

����



��� $SSHQGL[

/LVW�RI�$WWDFKPHQWV�LQFOXGHG��

'RFXPHQW�1DPH� 9HUVLRQ�1XPEHU�
'DWH� �H�J��� ���

-DQXDU\�������

���������3URMHFW�SURWRFRO� �� ����$SULO������

���������3,&)� �� ����$SULO������

���������9LFWRULDQ�VSHFLILF�PRGXOH� �� ��)HEUXDU\������

����������%LRPDUNHUV�UHFRUG�IRUP� �� ��6HSWHPEHU������

����������'DLO\�VWHS�FRXQW�UHFRUG�IRUP�
�� ���0DUFK������

�����������)$&7�%� �� ���1RYHPEHU������

����������0HQWDO�+HDOWKB'$66B��� �� ��6HSWHPEHU������

����������([HUFLVH�VHOI�UHJXODWLRQB%5(4�� �� �����

����������([HUFLVH�EDUULHU�DQG�WDVN�VHOI��HIILFDF\� �� �����

��������� 0RWLYDWLRQDO� LQWHUYLHZLQJ� GLDORJXH�

BIDFH�WR�IDFH�
�� ��)HEUXDU\�������

��������� 0RWLYDWLRQDO� LQWHUYLHZLQJ�

GLDORJBSKRQH�FDOO�
�� ��)HEUXDU\������

����



��� 5HIHUHQFHV

���



���



����



����



�����



3DUWLFLSDQW�,QIRUPDWLRQ�6KHHW�&RQVHQW�)RUP�

,QWHUYHQWLRQDO�6WXG\���$GXOW�SURYLGLQJ�RZQ�FRQVHQW�

7LWOH�
3K\VLFDO�DFWLYLW\�DGKHUHQFH��SV\FKRORJLFDO�KHDOWK�DQG��

LPPXQRORJLFDO�RXWFRPHV�LQ�EUHDVW�FDQFHU�VXUYLYRUV�

6KRUW�7LWOH� 3$3+,2�VWXG\�

3URMHFW�1XPEHU� ���������

3URMHFW�6SRQVRU� 9LFWRULD�8QLYHUVLW\�

3ULQFLSDO�,QYHVWLJDWRU� 'U�0HURQ�3LWFKHU�

$VVRFLDWH�,QYHVWLJDWRU�V�� 0V�6DUD�-RUJHQVHQ��3URIHVVRU�9DVVR�$SRVWRORSRXORV��0V

$QQH�2¶&RQQRU��3URIHVVRU�5HPFR�3ROPDQ��(PHULWXV�

3URIHVVRU�/LO\�6WRMDQRYVND��0V�6XSD�3XGNDVDP�

/RFDWLRQ�

:HVWHUQ�+HDOWK�9,&�

- 6XQVKLQH�+RVSLWDO

- )RRWVFUD\�+RVSLWDO

����



3DUW���:KDW�GRHV�P\�SDUWLFLSDWLRQ�LQYROYH"�

�� ,QWURGXFWLRQ�

<RX�DUH�LQYLWHG�WR�WDNH�SDUW�LQ�WKLV�UHVHDUFK�VWXG\��7KLV�LV�EHFDXVH�\RX�KDYH�EUHDVW�FDQFHU�DQG�

KDYH� UHFHLYHG� VWDQGDUG� WUHDWPHQWV� VXFK� DV� VXUJHU\�� FKHPRWKHUDS\�� KRUPRQH� WKHUDS\�� 7KH�

UHVHDUFK�SURMHFW�DLPV�WR�DVVHVV�KRZ�SK\VLFDO�DFWLYLW\�XVLQJ�D�VWHS�FRXQW�WUDFNHU�LPSURYHV�PHQWDO�

KHDOWK��TXDOLW\�RI� OLIH�DQG� WKH�ERG\¶V� LPPXQH� IXQFWLRQ� LQ�EUHDVW�FDQFHU� VXUYLYRUV��7KH�QHZ�

DFWLYLW\�LV�FDOOHG�PRWLYDWLRQDO�LQWHUYLHZLQJ��0,��ZLWK�D�KHDOWK�FRDFK�ZKLFK�SURYLGHV�GLUHFWLYH�

DQG�SDWLHQW�FHQWUHG�FRXQVHOOLQJ�WR�KHOS�H[SORUH�DQG�LPSURYH�PRWLYDWLRQ�WR�XQGHUWDNH�SK\VLFDO�

DFWLYLW\�

3OHDVH�UHDG�WKLV�LQIRUPDWLRQ�FDUHIXOO\��,I�\RX�KDYH�DQ\�TXHVWLRQV�RU�ZRXOG�OLNH�WR�NQRZ�PRUH�

DERXW�WKH�UHVHDUFK�SOHDVH�FRQWDFW�WKH�SURMHFW�RIILFHU�OLVWHG�EHORZ��%HIRUH�GHFLGLQJ�ZKHWKHU�RU�

QRW�WR�WDNH�SDUW��\RX�PD\�ZDQW�WR�WDON�DERXW�WKH�UHVHDUFK�ZLWK�D�UHODWLYH��IULHQG�RU�\RXU�ORFDO�

GRFWRU��

3DUWLFLSDWLRQ�LQ�WKLV�UHVHDUFK�LV�YROXQWDU\��,I�\RX�GR�QRW�ZLVK�WR�WDNH�SDUW��\RX�GR�QRW�KDYH�WR��

<RX�ZLOO�UHFHLYH�RQJRLQJ�EHVW�FDUH�ZKHWKHU�RU�QRW�\RX�WDNH�SDUW�LQ�WKLV�UHVHDUFK�

,I�\RX�GHFLGH�\RX�ZLVK�WR�WDNH�SDUW�LQ�WKH�UHVHDUFK�SURMHFW��\RX�ZLOO�EH�DVNHG�WR�VLJQ�WKH�FRQVHQW�

IRUP�DWWDFKHG���%\�VLJQLQJ�\RX�DUH�DGYLVLQJ�XV�WKDW�\RX��

• 8QGHUVWDQG�ZKDW�\RX�KDYH�UHDG

• &RQVHQW�WR�WDNH�SDUW�LQ�WKH�UHVHDUFK�SURMHFW

• &RQVHQW�WR�KDYH�WKH�WHVWV�DQG�WUHDWPHQWV�WKDW�DUH�GHVFULEHG

• &RQVHQW�WR�WKH�XVH�RI�\RXU�SHUVRQDO�DQG�KHDOWK�LQIRUPDWLRQ�DV�GHVFULEHG�

<RX�ZLOO�EH�JLYHQ�D�FRS\�RI�WKLV�3DUWLFLSDQW�,QIRUPDWLRQ�DQG�&RQVHQW�)RUP�WR�NHHS�IRU�\RXU�

UHFRUGV��

����



��� :KDW�LV�WKH�SXUSRVH�RI�WKLV�UHVHDUFK"�

([HUFLVH�RU�SK\VLFDO� DFWLYLW\�KDV�EHHQ� VKRZQ� WR� LPSURYH� WKH�SK\VLFDO� DQG�PHQWDO�KHDOWK� LQ�

EUHDVW� FDQFHU� VXUYLYRUV�ZKLOVW� DOVR� UHGXFLQJ� WKH� ULVN�RI�EUHDVW� FDQFHU� UHFXUUHQFH��+RZHYHU��

WKHUH� LV� OLWWOH� UHVHDUFK�RQ�KRZ�H[HUFLVH� LPSURYHV� WKH�ERG\¶V� LPPXQH� IXQFWLRQ�DQG� LPSURYH�

EUHDVW� FDQFHU�RXWFRPHV�� �7KLV� VWXG\�ZLOO� GHWHUPLQH�KRZ�VHOI�GLUHFWHG� H[HUFLVH�XVLQJ� D� VWHS�

FRXQW�WUDFNHU�WRJHWKHU�ZLWK�D�FROODERUDWLYH�FRQYHUVDWLRQ�PHWKRG�IRU�H[HUFLVH�PRWLYDWLRQ�FDQ�

LPSURYH�WKHVH�RXWFRPHV��,I�SURYHQ��WKLV�SURJUDP�FRXOG�EH�LPSOHPHQWHG�PRUH�ZLGHO\�DW�D�ORZ�

FRVW�IRU�IXWXUH�SK\VLFDO�DFWLYLW\�SURPRWLRQ�ZLWKLQ�WKLV�SRSXODWLRQ�JURXS��

7KLV�UHVHDUFK�KDV�EHHQ�IXQGHG�E\�9LFWRULD�8QLYHUVLW\��0HOERXUQH��$XVWUDOLD��7KLV�UHVHDUFK�LV�

EHLQJ�FRQGXFWHG�E\�:HVWHUQ�+HDOWK�LQ�FROODERUDWLRQ�ZLWK�9LFWRULD�8QLYHUVLW\���

�� :KDW�GRHV�SDUWLFLSDWLRQ�LQ�WKLV�UHVHDUFK�LQYROYH"�

<RX�ZLOO�EH�SDUWLFLSDWLQJ�LQ�D�UDQGRPLVHG��WZR�DUPHG�FRQWUROOHG�UHVHDUFK�VWXG\��,Q�RUGHU�WR�

EHVW� GHWHUPLQH� WKH� HIIHFWLYHQHVV� RI� D� SURJUDP� ZH� QHHG� WR� FRPSDUH� GLIIHUHQW�

WUHDWPHQWV�SURJUDPV��:H�DOORFDWH�SDUWLFLSDQWV�LQWR�WZR�JURXSV�DQG�JLYH�HDFK�JURXS�D�GLIIHUHQW�

WUHDWPHQW�DW�GLIIHUHQW�WLPHV��7KH�UHVXOWV�DUH�FRPSDUHG�WR�VHH�LI�RQH�JURXS�LV�EHWWHU�WKDQ�WKH�RWKHU�

DQG�ZKHWKHU�RYHUDOO�WKH�WUHDWPHQW�SURJUDP�LPSOHPHQWDWLRQ�LV�HIIHFWLYH��7R�WU\�DQG�PDNH�WKH�

JURXSV�WKH�VDPH��HDFK�SDUWLFLSDQW�LV�DVVLJQHG�WR�D�SDUWLFXODU�JURXS�E\�FKDQFH��ZKDW�LV�UHIHUUHG�

WR�DV�UDQGRPLVDWLRQ���

,Q�WKLV�VWXG\��DOO�SDUWLFLSDQWV�ZLOO�EH�SURYLGHG�ZLWK�D�VWHS�FRXQWHU��)LWELW�DOWD�+5��DQG�\RX�ZLOO�

EH�DVNHG�WR�UHFRUG�\RXU�VWHSV�GDLO\�RYHU�D����ZHHN�SHULRG��<RX�ZLOO�EH�UDQGRPO\�DVVLJQHG�WR���

RI���SURJUDP�JURXSV� �OLNH� IOLSSLQJ�D� FRLQ���*URXS���ZLOO� UHFHLYH�PRWLYDWLRQDO� LQWHUYLHZLQJ�

FRXQVHOOLQJ�IURP�D�KHDOWK�FRDFK�IRU�H[HUFLVH�PRWLYDWLRQ�GXULQJ�WKH�ILUVW����ZHHNV�RI�WKH�VWXG\��

*URXS���ZLOO� UHFHLYH�PRWLYDWLRQDO� LQWHUYLHZLQJ�FRXQVHOOLQJ�IRU� WKH�VHFRQG����ZHHNV�� �(DFK�

PRWLYDWLRQDO�LQWHUYLHZLQJ�FRXQVHOOLQJ�VHVVLRQ�ZLOO�ODVW����WR����PLQXWHV�LQ�ZKLFK�WLPH�ZH�ZLOO�

ILQG�RXW�KRZ�\RX�DUH�SURJUHVVLQJ�ZLWK�\RXU�SK\VLFDO�DFWLYLW\�DQG�HQKDQFH�\RXU�PRWLYDWLRQ��<RX�

ZLOO� UHFHLYH� �� WLPH� FRQYHUVDWLRQ� IRU� H[HUFLVH� PRWLYDWLRQ� LQWHUYLHZLQJ� E\� IDFH�WR�IDFH� ����

PLQXWHV��DQG���WLPHV�E\�SKRQH�FDOO�����PLQXWHV���<RX�ZLOO�PHHW�WKH�UHVHDUFK�WHDP�DW�6XQVKLQH�

+RVSLWDO���WLPHV��ZHHN����9LVLW�����ZHHN�����9LVLW�����DQG�ZHHN�����9LVLW�����$W�WKLV�WLPH�\RX�

����



ZLOO�EH�DVNHG�WR�FRPSOHWH���TXHVWLRQQDLUHV�UHJDUGLQJ�\RXU�PHQWDO�KHDOWK�DQG�TXDOLW\�RI�OLIH��:H�

ZLOO� ZLWKGUDZ� ���POV� RI� EORRG� IURP� \RXU� DUP� DW� WKHVH� WLPHV� WR� WHVW� \RXU� ERG\¶V� LPPXQH�

IXQFWLRQ��

7KHVH�YLVLWV�ZLOO�WDNH�DSSUR[LPDWHO\���KRXU��

'XULQJ�WKH�SK\VLFDO�DFWLYLW\�SHULRG��SDUWLFLSDQWV�ZLOO�EH�JLYHQ�D�VWHS�FRXQW�WUDFNHU��)LWELW�DOWD�

+5��DQG�WKH�UHVHDUFKHU�ZLOO�H[SODLQ�KRZ�WR�XVH�WKH�SUHVFULEHG�VWHS�FRXQW�WUDFNHU�EDVHG�DFWLYLW\��

$W�WKLV�WLPH�\RX�ZLOO�EH�DGYLVHG�WR�GR�DFWLYLW\�DW�\RXU�RZQ�SDFH�DQG�DV�WROHUDWHG�ZKLOVW�ZHDULQJ�

WKH� )LWELW� GXULQJ� ZDNLQJ� KRXUV� WKURXJKRXW� WKH� ��� ZHHNV�� 7KH� UHVHDUFKHU� ZLOO� WUDFN� WKH�

SDUWLFLSDQWV¶�VWHS�FRXQW�DQG�WUDFNHU�XVDJH�WLPH�YLD�WKH�)LWELW�FRQQHFW�DSSOLFDWLRQ��<RX�ZLOO�EH�

DGYLVHG�WR�UHFRUG�\RXU�RZQ�GDLO\�VWHS�FRXQW�WKURXJKRXW�WKH����ZHHNV�<RX�ZLOO�KDYH���WLPHV�RI�

���PO�EORRG�ZLWKGUDZDO��DERXW���WHDVSRRQV�HDFK�WLPH��IRU�WHVWLQJ�RI�VXEVWDQFHV�WKDW�KHOS�\RXU�

ERG\�WR�ILJKW�FDQFHU�FHOOV����WLPHV�DQVZHULQJ�TXHVWLRQQDLUHV�DERXW�PHQWDO�VWDWXV��4R/��\RXU�

H[HUFLVH�PRWLYDWLRQ�DQG�\RXU�FRQILGHQFH�WR�GR�H[HUFLVH��

,W�LV�GHVLUDEOH�WKDW�\RXU�ORFDO�GRFWRU�EH�DGYLVHG�RI�\RXU�GHFLVLRQ�WR�SDUWLFLSDWH�LQ�WKLV�UHVHDUFK�

SURMHFW���,I�\RX�GHFLGH�WR�SDUWLFLSDWH�LQ�WKLV�UHVHDUFK�SURMHFW��WKH��UHVHDUFKHUV�ZLOO�LQIRUP�\RXU�

ORFDO�GRFWRU��

�� :KDW�GR�,�KDYH�WR�GR"�

<RX�ZLOO�QHHG�WR�FRPSO\�ZLWK�DOO�VWXG\�UHTXLUHPHQWV�DQG�DVVHVVPHQWV�DQG�DWWHQG�WKH�YLVLWV�DV�

RXWOLQHG��<RX�ZLOO�EH�DGYLVHG�WR�ZHDU�WKH�VWHS�FRXQW�GHYLFH�HYHU\�GD\�GXULQJ�WKH�VWXG\�DQG�

UHFRUG�\RXU�RZQ�VWHSV�GXULQJ�ZDNLQJ�KRXUV�IRU����ZHHNV��<RX�ZLOO�EH�DVNHG�WR�FRPSOHWH�D�

QXPEHU�RI�TXHVWLRQQDLUHV�DW�HDFK�VWXG\�YLVLW��<RX�PXVW�FRPSOHWH�DV�DFFXUDWHO\�DQG�WUXWKIXOO\�

DV�\RX�FDQ��7KHUH�DUH�QR�GLHWDU\�UHVWULFWLRQV�LW�LV�LPSRUWDQW�IRU�\RXU�RZQ�VDIHW\�WKDW�\RX�LQIRUP�

XV�RI�\RXU�FRPSOHWH�PHGLFDO�KLVWRU\�DQG�DOO�PHGLFDWLRQV�VXSSOHPHQWV�KHUEDO�SUHVHQWDWLRQ�WKDW�

\RX�DUH�WDNLQJ��,I�\RX�QRWLFH�DQ\�KHDOWK�SUREOHPV��SOHDVH�QRWLI\�\RXU�VWXG\�GRFWRU�LPPHGLDWHO\��

<RX�ZLOO�QRW�EH�HOLJLEOH� IRU� WDNLQJ�SDUW�RI� WKLV�VWXG\�LI�\RX�DUH�FXUUHQWO\�XQGHUJRLQJ�EUHDVW�

VXUJHU\�� FKHPRWKHUDS\� DQG� UDGLDWLRQ� WKHUDS\� RU� LI� \RX� DUH� OHVV� WKDQ� ��PRQWKV� SRVW� DFWLYH�

WUHDWPHQWV��<RX�DUH�HOLJLEOH�LI�\RX�DUH�FXUUHQWO\�UHFHLYLQJ�KRUPRQH�WKHUDS\�RU�+HUFHSWLQ���

�����



�� 2WKHU�UHOHYDQW�LQIRUPDWLRQ�DERXW�WKH�UHVHDUFK�SURMHFW�

7KH�VWXG\�ZLOO�UHFUXLW����IHPDOHV�ZKR�DUH�EUHDVW�FDQFHU�VXUYLYRUV�IURP�:HVWHUQ�+HDOWK��7KH\�

ZLOO�EH�UDQGRPO\�DOORFDWHG�LQWR�WZR�JURXSV�����SDUWLFLSDQWV�SHU�JURXS���LPPHGLDWH�LQWHUYHQWLRQ�

JURXS� �JURXS���� DQG� GHOD\HG� LQWHUYHQWLRQ� JURXS� �JURXS����� $OO� SDUWLFLSDQWV� ZLOO� XQGHUWDNH�

SK\VLFDO�DFWLYLW\�DQG�ZHDU�D�VWHS�FRXQW�WUDFNHU��)LWELW�DOWD�+5��WR�UHFRUG�GDLO\�VWHSV�DW�WKH�ILUVW�

ZHHN� WR� ZHHN� ���� 7KH� SDUWLFLSDQWV� LQ� JURXS� �� ZLOO� UHFHLYH� PRWLYDWLRQDO� LQWHUYLHZLQJ�

FRXQVHOOLQJ�IRU�H[HUFLVH�PRWLYDWLRQ�E\�IDFH�WR�IDFH���WLPH�DQG�E\�SKRQH���WLPHV�RYHU�WKH�ILUVW�

���ZHHNV��*URXS���ZLOO�UHFHLYH�WKH�VDPH�PRWLYDWLRQDO�LQWHUYLHZLQJ�FRXQVHOOLQJ�EHWZHHQ�ZHHN�

���DQG�����7KH�VWXG\�ZLOO�WHVW�WKH�HIIHFWV�RI�WKH����ZHHN�SK\VLFDO�DFWLYLW\�E\�VHOI�PDQDJHPHQW�

FRPELQHG�ZLWK�PRWLYDWLRQDO�LQWHUYLHZLQJ�FRXQVHOOLQJ�RQ�PHQWDO�KHDOWK��TXDOLW\�RI�OLIH�DQG�WKH�

ERG\¶V�LPPXQH�IXQFWLRQ��7KLV�VWXG\�LV�D�FROORFDWLRQ�EHWZHHQ�9LFWRULD�8QLYHUVLW\�DQG�:HVWHUQ�

+HDOWK��ZLWK�UHFUXLWPHQW�RI�SDUWLFLSDQWV�IURP�:HVWHUQ�+HDOWK��

7KHUH�DUH�QR�DGGLWLRQDO�FRVWV�DVVRFLDWHG�ZLWK�SDUWLFLSDWLQJ�LQ�WKLV�UHVHDUFK�SURMHFW��QRU�ZLOO�\RX�

EH�SDLG��$OO�WHVWV�DQG�SURFHGXUHV�UHTXLUHG�DV�SDUW�RI�WKH�UHVHDUFK�SURMHFW�ZLOO�EH�SURYLGHG�WR�

\RX�IUHH�RI�FKDUJH�

<RX�PD\�EH�UHLPEXUVHG�IRU�DQ\�UHDVRQDEOH�WUDYHO�DQG�FDU�SDUNLQJ�DVVRFLDWHG�ZLWK�WKH�UHVHDUFK�

YLVLWV��

�� 'R�,�KDYH�WR�WDNH�SDUW�LQ�WKLV�UHVHDUFK�SURMHFW"�

3DUWLFLSDWLRQ�LQ�DQ\�UHVHDUFK�SURMHFW�LV�YROXQWDU\��,I�\RX�GR�QRW�ZLVK�WR�WDNH�SDUW��\RX�GR�QRW�

KDYH�WR��,I�\RX�GHFLGH�WR�WDNH�SDUW�DQG�ODWHU�FKDQJH�\RXU�PLQG��\RX�DUH�IUHH�WR�ZLWKGUDZ�IURP�

WKH�SURMHFW�DW�DQ\�VWDJH��

,I�\RX�GR�GHFLGH�WR�WDNH�SDUW��\RX�ZLOO�EH�JLYHQ�WKLV�3DUWLFLSDQW�,QIRUPDWLRQ�DQG�&RQVHQW�

)RUP�WR�VLJQ�DQG�\RX�ZLOO�EH�JLYHQ�D�FRS\�WR�NHHS��

<RXU�GHFLVLRQ�ZKHWKHU�WR�WDNH�SDUW�RU�QRW�WR�WDNH�SDUW��RU�WR�WDNH�SDUW�DQG�WKHQ�ZLWKGUDZ��ZLOO�

QRW�DIIHFW�\RXU�URXWLQH�WUHDWPHQW��\RXU�UHODWLRQVKLS�ZLWK�WKRVH�WUHDWLQJ�\RX�RU�\RXU�

UHODWLRQVKLS�ZLWK�:HVWHUQ�+HDOWK��

���



�� :KDW�DUH�WKH�DOWHUQDWLYHV�WR�SDUWLFLSDWLRQ"�

<RX�GR�QRW�KDYH�WR�WDNH�SDUW�LQ�WKLV�UHVHDUFK�SURMHFW�WR�UHFHLYH�WUHDWPHQW�DW�WKLV�KRVSLWDO���2WKHU�

RSWLRQV�DUH�LQ�WKH�GHFLVLRQ�RI�\RXU�ORFDO�GRFWRU����<RXU�VWXG\�GRFWRU�ZLOO�GLVFXVV�WKHVH�RSWLRQV�

ZLWK�\RX�EHIRUH�\RX�GHFLGH�ZKHWKHU�RU�QRW�WR�WDNH�SDUW�LQ�WKLV�UHVHDUFK�SURMHFW���<RX�FDQ�DOVR�

GLVFXVV�WKH�RSWLRQV�ZLWK�\RXU�ORFDO�GRFWRU��

�� :KDW�DUH�WKH�SRVVLEOH�EHQHILWV�RI�WDNLQJ�SDUW"�

:H�FDQQRW�JXDUDQWHH�RU�SURPLVH�WKDW�\RX�ZLOO�UHFHLYH�DQ\�EHQHILWV�IURP�WKLV�UHVHDUFK�WKRXJK�

WKH�SRVVLEOH�EHQHILWV�RI�WDNLQJ�SDUW�LQ�WKLV�VWXG\�PD\�LQFOXGH�LPSURYHPHQW�LQ�\RXU�RYHUDOO�ZHOO�

EHLQJ��PHQWDO�KHDOWK�DQG�TXDOLW\�RI�OLIH��:H�DOVR�SUHGLFW�WKDW�WKHUH�ZLOO�EH�DQ�LPSURYHPHQW�LQ�

\RXU�LPPXQH�IXQFWLRQ�ZKLFK�KHOSV�\RXU�ERG\�WR�ILJKW�FDQFHUV�FHOOV��7KH�UHVXOWV�RI�WKLV�UHVHDUFK�

PD\� EH� XVHIXO� IRU� KHDOWK� FDUH� SURYLGHUV� LQ� RUGHU� WR� SURYLGH� PRWLYDWLRQDO� LQWHUYLHZLQJ�

FRXQVHOOLQJ�IRU�H[HUFLVH�DGKHUHQFH�LQ�EUHDVW�FDQFHU�VXUYLYRUV���

�� :KDW�DUH�WKH�SRVVLEOH�ULVNV�DQG�GLVDGYDQWDJHV�RI�WDNLQJ�SDUW"�

3K\VLFDO�DFWLYLW\�E\�RQHV�SHUVRQ¶V�RZQ�PDQDJHPHQW�FRPELQHG�ZLWK�WKH�PRWLYDWLRQDO�

LQWHUYLHZLQJ�FRXQVHOOLQJ�PD\�KDYH�VLGH�HIIHFWV��<RX�PD\�KDYH�QRQH��VRPH�RU�DOO�RI�WKH�

HIIHFWV�OLVWHG�EHORZ��DQG�WKH�V\PSWRPV�PD\�EH�PLOG�WR�PRGHUDWH��,I�\RX�KDYH�DQ\�RI�WKHVH�

VLGH�HIIHFWV��RU�DUH�ZRUULHG�DERXW�WKH�DGYHUVH�HIIHFWV��WDON�ZLWK�\RXU�VWXG\�GRFWRU��<RXU�VWXG\�

GRFWRU�ZLOO�DOVR�EH�ORRNLQJ�RXW�IRU�VLGH�HIIHFWV���

7KHUH�PD\�EH�VLGH�HIIHFWV�WKDW�WKH�UHVHDUFKHUV�GR�QRW�H[SHFW�RU�GR�QRW�NQRZ�DERXW�DQG�WKDW�

PD\�EH�VHULRXV��7HOO�\RXU�VWXG\�GRFWRU�LPPHGLDWHO\�DERXW�DQ\�QHZ�RU�XQXVXDO�HIIHFWV�WKDW�\RX�

JHW��

0DQ\�VLGH�HIIHFWV�JR�DZD\�VKRUWO\�DIWHU�SK\VLFDO�DFWLYLW\�SURJUDP�HQGV��+RZHYHU��VRPHWLPHV�

VLGH�HIIHFWV�FDQ�EH�VHULRXV��ORQJ�ODVWLQJ�RU�SHUPDQHQW��,I�D�VHYHUH�VLGH�HIIHFW�RU�UHDFWLRQ�

���



RFFXUV��\RXU�VWXG\�GRFWRU�PD\�QHHG�WR�VWRS�\RXU�WUHDWPHQW��<RXU�VWXG\�GRFWRU�ZLOO�GLVFXVV�WKH�

EHVW�ZD\�RI�PDQDJLQJ�DQ\�VLGH�HIIHFWV�ZLWK�\RX��

7KH�WDEOH�RI�SRVVLEOH�VLGH�HIIHFWV�RI�WKLV�VWXG\�

6LGH�(IIHFW�
+RZ�RIWHQ�LV�LW�

OLNHO\�WR�RFFXU"�

+RZ�VHYHUH�PLJKW�

LW�EH"�

+RZ�ORQJ�PLJKW�LW�

ODVW"�

'LVFRPIRUW�IURP�WDONLQJ�

DERXW�FRQILGHQFH�IRU�

EHKDYLRXUDO�FKDQJH�LQ�

PRWLYDWLRQDO�LQWHUYLHZLQJ�

6RPHWLPHV� 0LOG�WR�PRGHUDWH� ���ZHHNV�

%RG\�DFKHV��GXH�WR�SK\VLFDO�

DFWLYLW\�

)ROORZLQJ�

SK\VLFDO�DFWLYLW\��

5DUH�

0,OG� 8S�WR����ZHHNV�

)DWLJXH� 5DUH� 0LOG� ���ZHHNV�

,QIHFWLRQ�GXH�WR�EORRG�

ZLWKGUDZDO�
5DUH� 0LOG�WR�PRGHUDWH� ��ZHHN�

:KLOH�WKH�SRVVLELOLW\�RI�WKLV�KDSSHQLQJ�LV�YHU\�ORZ��\RX�VKRXOG�VWLOO�EH�DZDUH�RI�WKH�SRVVLELOLW\��

:H�ZLOO� WU\� WR� GHFUHDVH� WKH� FKDQFHV� RI� WKLV� HYHQW� RFFXUULQJ�� EXW� LI� VRPHWKLQJ� XQH[SHFWHG�

KDSSHQV��,I�\RX�IHHO�XQFRPIRUWDEOH��\RX�FDQ�LQIRUP�WKH�UHVHDUFKHU�WHDP��+DYLQJ�D�EORRG�WDNHQ�

PD\�FDXVH�VRPH�GLVFRPIRUW��EUXLVLQJ��VNLQ�LQIODPPDWLRQ��UDVK�RU�KLYHV��

,I�\RX�EHFRPH�XSVHW�RU�GLVWUHVVHG�DV�D�UHVXOW�RI�\RXU�SDUWLFLSDWLRQ�LQ�WKH�UHVHDUFK��WKH�VWXG\�

GRFWRU�ZLOO�EH�DEOH�WR�DUUDQJH�IRU�FRXQVHOOLQJ�RU�RWKHU�DSSURSULDWH�VXSSRUW��$Q\�FRXQVHOOLQJ�RU�

VXSSRUW�ZLOO�EH�SURYLGHG�E\�TXDOLILHG�VWDII�ZKR�DUH�QRW�PHPEHUV�RI�WKH�UHVHDUFK�SURMHFW�WHDP��

7KLV�FRXQVHOOLQJ�ZLOO�EH�SURYLGHG�IUHH�RI�FKDUJH���

,I�\RX�GR�EHFRPH�SUHJQDQW�ZKLOVW�SDUWLFLSDWLQJ�LQ�WKH�UHVHDUFK�SURMHFW��\RX�VKRXOG�DGYLVH�\RXU�

VWXG\�GRFWRU�LPPHGLDWHO\��<RXU�VWXG\�GRFWRU�ZLOO�ZLWKGUDZ�\RX�IURP�WKH�UHVHDUFK�SURMHFW�DQG�

DGYLVH�RQ� IXUWKHU�PHGLFDO� DWWHQWLRQ�VKRXOG� WKLV�EH�QHFHVVDU\��<RX�PXVW�QRW�FRQWLQXH� LQ� WKH�

UHVHDUFK�LI�\RX�EHFRPH�SUHJQDQW��

���



��� :KDW�ZLOO�KDSSHQ�WR�P\�WHVW�VDPSOHV"�

:H�ZLOO�WDNH�EORRG�IURP�D�YHLQ�DW�\RXU�DUP�E\�XVLQJ�D�V\ULQJH�DQG�QHHGOH�WLPHV�DW�WKH�ILUVW�DQG�

���DQG����ZHHNV�WR�WHVW�WKH�ERG\¶V�LPPXQH�IXQFWLRQ��(DFK�WLPH�ZH�ZLOO�WDNH�DSSUR[LPDWHO\����

PO� RI� EORRG� ��� WHDVSRRQV��� ,Q� WRWDO��ZH�ZLOO� WDNH� �� WHDVSRRQV� LQ� ���ZHHNV� GXULQJ� SK\VLFDO�

DFWLYLW\�SHULRG��$W�WKH�HQG�RI�WKH�UHVHDUFK��ZH�ZLOO�DQDO\VH�VXEVWDQFHV�LQ�\RXU�EORRG�ZLWKLQ���

\HDU�� DQ\� OHIWRYHU� EORRG� VDPSOH�ZLOO� EH� GHVWUR\HG��<RXU� EORRG�ZLOO� QRW� EH� NHSW� IRU� IXWXUH�

UHVHDUFK��

<RXU� EORRG� ZLOO� EH� FROOHFWHG� LQWR� D� WXEH� FRQWDLQLQJ� VXEVWDQFH� IRU� FORWWLQJ� SUHYHQWLRQ� DQG�

TXLFNO\�VSLQ�DIWHU�FROOHFWLRQ�RU�RQ�WKH�VDPH�GD\�DSSUR[LPDWHO\���KRXUV�ODWHU��/LTXLG�SRUWLRQ�RI�

EORRG�ZLOO�EH�VWRUHG�DW�D�FRRO�FRQWDLQHU�OLNH�UHIULJHUDWRU�XS�WR�RQH�\HDU�SULRU�WR�DQDO\VLV�IRU�

VXEVWDQFHV�UHODWHG�LQIODPPDWLRQ���

:KLWH�EORRG�FHOOV�ZLOO�EH�XVHG�WR�DQDO\VH�WKH�VXEVWDQFHV�ZKLFK�KHOS�\RXU�ERG\�WR�ILJKW�FDQFHU�

FHOOV��7KHVH�ZKLWH�EORRG�FHOOV�ZLOO�EH�VWRUHG�LQ�D�YHU\�FROG�IUHH]HU�������&��QRW�ORQJHU�WKDQ�RQH�

GD\�EHIRUH�DQDO\VLV��

7KH�GDWD�ZLOO�EH�NHSW�DQG�UHSRUWHG�LQ�FRGH��QR�QDPH�LQGLFDWHG���$OO�GDWD�RI�SDUWLFLSDQWV�ZLOO�EH�

UHFRUGHG�DGHTXDWHO\� DQG� VWRUHG� LQ�GDWDEDQN�ZLWK� VHFXUH� IRUPDW� IRU� UH�FKHFNLQJ�RI� UHVHDUFK�

UHVXOWV�DQG�GLVFXVVLRQ�DPRQJ�UHVHDUFK�WHDP��7KLV�VWXG\�KDV�SODQQHG�WR�KROG�WKLV�UHVHDUFK�GDWD�

IRU����\HDUV�RU�PRUH�EDVHG�RQ�FLUFXPVWDQFHV��7KH\�ZLOO�EH�NHSW�LQ�ILOHV�RI�KDUG�FRS\�DQG�VDYHG�

RQ�D�FRPSXWHU�GLVN�EHWZHHQ�:HVWHUQ�+HDOWK�DQG�9LFWRULD�8QLYHUVLW\��0RUH�VSHFLILFDOO\��WKH�

UHVHDUFKHUV�ZLOO�KDYH�D�EDFNXS�RU�UHVHUYHG�VWRUDJH��

<RX�ZLOO�EH�DVNHG�WR�SURYLGH�DGGLWLRQDO�FRQVHQW�IRU� WKH�FROOHFWLRQ�RI�\RXU�EORRG�GXULQJ�WKH�

UHVHDUFK�SURMHFW��

6DPSOHV�RI�\RXU�EORRG�REWDLQHG�IRU�WKH�SXUSRVH�RI�WKLV�UHVHDUFK�SURMHFW�PD\�ZLOO�EH�WUDQVIHUUHG�

WR�9LFWRULD�8QLYHUVLW\�� <RXU� WLVVXH�ZLOO� QRW� EH� VROG� E\�:HVWHUQ�+HDOWK�� KRZHYHU�:HVWHUQ�

+HDOWK�PD\�FKDUJH�VWXG\�GRFWRUV�D�IHH�WR�UHFRYHU�VRPH�RI�WKH�FRVWV�RI�VWRULQJ�DQG�DGPLQLVWHULQJ�

WKH�WLVVXH�VDPSOHV��

���



��� :KDW�LI�QHZ�LQIRUPDWLRQ�DULVHV�GXULQJ�WKLV�UHVHDUFK�SURMHFW"�

6RPHWLPHV�GXULQJ�WKH�FRXUVH�RI�D�UHVHDUFK�SURMHFW��QHZ�LQIRUPDWLRQ�EHFRPHV�DYDLODEOH�DERXW�

WKH�WUHDWPHQW�WKDW�LV�EHLQJ�VWXGLHG��,I�WKLV�KDSSHQV��\RXU�VWXG\�GRFWRU�ZLOO�WHOO�\RX�DERXW�LW�DQG�

GLVFXVV� ZLWK� \RX� ZKHWKHU� \RX� ZDQW� WR� FRQWLQXH� LQ� WKH� UHVHDUFK� SURMHFW�� ,I� \RX� GHFLGH� WR�

ZLWKGUDZ��\RXU�VWXG\�GRFWRU�ZLOO�PDNH�DUUDQJHPHQWV�IRU�\RXU�UHJXODU�KHDOWK�FDUH�WR�FRQWLQXH��

,I�\RX�GHFLGH�WR�FRQWLQXH�LQ�WKH�UHVHDUFK�SURMHFW�\RX�ZLOO�EH�DVNHG�WR�VLJQ�DQ�XSGDWHG�FRQVHQW�

IRUP��

$OVR��RQ� UHFHLYLQJ�QHZ�LQIRUPDWLRQ��\RXU�VWXG\�GRFWRU�PLJKW�FRQVLGHU� LW� WR�EH� LQ�\RXU�EHVW�

LQWHUHVWV�WR�ZLWKGUDZ�\RX�IURP�WKH�UHVHDUFK�SURMHFW��,I�WKLV�KDSSHQV��KH��VKH�ZLOO�H[SODLQ�WKH�

UHDVRQV�DQG�DUUDQJH�IRU�\RXU�UHJXODU�KHDOWK�FDUH�WR�FRQWLQXH��

��� &DQ�,�KDYH�RWKHU�WUHDWPHQWV�GXULQJ�WKLV�UHVHDUFK�SURMHFW"�

<RX�VKRXOG�WHOO�\RXU�VWXG\�GRFWRU�DERXW�DQ\�QHZ�PHGLFDO�GLDJQRVLV��WUHDWPHQWV�RU�PHGLFDWLRQV�

GXULQJ�\RXU�SDUWLFLSDWLRQ�LQ�WKH�UHVHDUFK�SURMHFW��7KH�VWXG\�GRFWRU�PD\�QHHG�WR�FRQVLGHU�\RXU�

ZLWKGUDZDO�IURP�WKH�UHVHDUFK�VWXG\��7KH�VWXG\�GRFWRU�ZLOO�H[SODLQ�WR�\RX�IRU�WKH�UHDVRQ�RI�WKLV�

ZLWKGUDZDO��

��� :KDW�LI�,�ZLWKGUDZ�IURP�WKLV�UHVHDUFK�SURMHFW"�

,I�\RX�GHFLGH�WR�ZLWKGUDZ�IURP�WKH�SURMHFW��SOHDVH�QRWLI\�D�PHPEHU�RI�WKH�UHVHDUFK�WHDP�EHIRUH�

\RX�ZLWKGUDZ��7KLV� QRWLFH�ZLOO� DOORZ� WKDW� SHUVRQ�RU� WKH� UHVHDUFK� VXSHUYLVRU� WR� GLVFXVV� DQ\�

KHDOWK�ULVNV�RU�VSHFLDO�UHTXLUHPHQWV�OLQNHG�WR�ZLWKGUDZLQJ��

,I�\RX�GR�ZLWKGUDZ�\RXU�FRQVHQW�GXULQJ�WKH�UHVHDUFK�SURMHFW��WKH�VWXG\�GRFWRU�DQG�UHOHYDQW�

VWXG\�VWDII�ZLOO�QRW�FROOHFW�DGGLWLRQDO�SHUVRQDO�LQIRUPDWLRQ�IURP�\RX��DOWKRXJK�SHUVRQDO�

LQIRUPDWLRQ�DOUHDG\�FROOHFWHG�ZLOO�EH�UHWDLQHG�WR�HQVXUH�WKDW�WKH�UHVXOWV�RI�WKH�UHVHDUFK�SURMHFW�

FDQ�EH�PHDVXUHG�SURSHUO\�DQG�WR�FRPSO\�ZLWK�ODZ��<RX�VKRXOG�EH�DZDUH�WKDW�GDWD�FROOHFWHG�

���



E\�WKH�VSRQVRU�XS�WR�WKH�WLPH�\RX�ZLWKGUDZ�ZLOO�IRUP�SDUW�RI�WKH�UHVHDUFK�SURMHFW�UHVXOWV���,I�

\RX�GR�QRW�ZDQW�WKHP�WR�GR�WKLV��\RX�PXVW�WHOO�WKHP�EHIRUH�\RX�MRLQ�WKH�UHVHDUFK�SURMHFW��

��� &RXOG�WKLV�UHVHDUFK�SURMHFW�EH�VWRSSHG�XQH[SHFWHGO\"�

7KLV�UHVHDUFK�SURMHFW�PD\�EH�VWRSSHG�XQH[SHFWHGO\�IRU�D�YDULHW\�RI�UHDVRQV��7KHVH�PD\�

LQFOXGH�UHDVRQV�VXFK�DV��

x 8QDFFHSWDEOH�VLGH�HIIHFWV�RI�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\

x 'HFLVLRQV�PDGH�LQ�WKH�FRPPHUFLDO�LQWHUHVWV�RI�WKH�VSRQVRU�RU�E\�ORFDO

UHJXODWRU\�KHDOWK�DXWKRULWLHV�

��� :KDW�KDSSHQV�ZKHQ�WKH�UHVHDUFK�SURMHFW�HQGV"�

7KH� NQRZOHGJH� WKDW� ZH� JHW� IURP� GRLQJ� WKLV� UHVHDUFK� ZLOO� EH� VKDUHG� ZLWK� \RX� WKURXJK�

FRPPXQLW\�PHHWLQJV�RU� WKH� UHVHDUFK� ILQGLQJ�QHZVOHWWHU� IRU�SDUWLFLSDQWV�E\�PDLO�EHIRUH� LW� LV�

PDGH�ZLGHO\�DYDLODEOH�WR�WKH�SXEOLF��&RQILGHQWLDO�LQIRUPDWLRQ�ZLOO�QRW�EH�VKDUHG���

3DUW���+RZ�LV�WKH�UHVHDUFK�SURMHFW�EHLQJ�FRQGXFWHG"�

��� :KDW�ZLOO�KDSSHQ�WR�LQIRUPDWLRQ�DERXW�PH"�

%\� VLJQLQJ� WKH� FRQVHQW� IRUP� \RX� FRQVHQW� WR� WKH� VWXG\� GRFWRU� DQG� UHOHYDQW� UHVHDUFK� VWDII�

FROOHFWLQJ�DQG�XVLQJ�SHUVRQDO�LQIRUPDWLRQ�DERXW�\RX�IRU�WKH�UHVHDUFK�SURMHFW��$Q\�LQIRUPDWLRQ�

REWDLQHG�LQ�FRQQHFWLRQ�ZLWK�WKLV�UHVHDUFK�SURMHFW�WKDW�FDQ�LGHQWLI\�\RX�ZLOO�UHPDLQ�FRQILGHQWLDO��

:H�ZLOO�QRW�EH�VKDULQJ�WKH�LGHQWLW\�RI�WKRVH�SDUWLFLSDWLQJ�LQ�WKH�UHVHDUFK���7KH�LQIRUPDWLRQ�WKDW�

ZH�FROOHFW�IURP�WKLV�UHVHDUFK�SURMHFW�ZLOO�EH�NHSW�FRQILGHQWLDO�LQ�D�VDIH�FDELQHW�DQG�FRPSXWHU�

DW�WKH�UHVHDUFK�RIILFH�RI�:HVWHUQ�KHDOWK�DQG�9LFWRULD�8QLYHUVLW\��,QIRUPDWLRQ�DERXW�\RX�WKDW�

����



ZLOO�EH�FROOHFWHG�GXULQJ�WKH�UHVHDUFK�ZLOO�EH�SXW�DZD\�DQG�QR�RQH�EXW�WKH�UHVHDUFKHUV�ZLOO�EH�

DEOH�WR�VHH�LW��$Q\�LQIRUPDWLRQ�DERXW�\RX�ZLOO�EH�DOORFDWHG�D�XQLTXH�VWXG\�QXPEHU�LQVWHDG�RI�

\RXU�QDPH��2QO\�WKH�VWXG\�GRFWRU�ZLOO�NQRZ�ZKDW�WKH�VWXG\�QXPEHU�OLVW�OLQNHG�WR�\RXU�QDPH��

ZKLFK�ZLOO�EH�NHSW�LQ�D�VDIH�SODFH�WR�HQVXUH�WKDW�LI�QHHGHG�\RX�FDQ�EH�LGHQWLILHG�DQG�FRQWDFWHG��

<RXU�LQIRUPDWLRQ�ZLOO�RQO\�EH�XVHG�IRU�WKH�SXUSRVH�RI�WKLV�UHVHDUFK�SURMHFW�DQG�LW�ZLOO�RQO\�EH�

GLVFORVHG�ZLWK�\RXU�SHUPLVVLRQ��H[FHSW�DV�UHTXLUHG�E\�ODZ��<RX�FDQ�UHTXHVW�WR�NQRZ�\RXU�RZQ�

LQIRUPDWLRQ�RU�GDWD�DV�D�UHVXOW�RI�WKLV�UHVHDUFK�VWXG\��7KH�VWXG\�GRFWRU�ZLOO�VKDUH�DERXW�\RXU�

EORRG�WHVW��LPPXQH�IXQFWLRQ��DQG�DQ\�SHUVRQDO�UHVHDUFK�UHVXOWV�GXULQJ�WKH�IROORZ�XS�SHULRG��

7KLV�VWXG\�ZLOO�NHHS�GDWD�IRU����\HDUV�DIWHU�UHVHDUFK�SXEOLFDWLRQ�DQG�WKHQ�DOO�LQIRUPDWLRQ�ZLOO�

EH�GLVSRVHG��+DUG�FRS\�GDWD�ZLOO�EH�VKUHGGHG�E\�WKH�KRVSLWDO�DQG�XQLYHUVLW\�RIILFH¶V�VKUHGGHU��

'LJLWDO�LQIRUPDWLRQ�ZLOO�EH�GHVWUR\HG�E\�GHOHWLQJ�RU�RYHUZULWLQJ�WKH�ILOHV��

<RXU�KHDOWK� UHFRUGV�ZLOO�EH� VHOI�UHSRUWHG�DQG�DQ\� LQIRUPDWLRQ�REWDLQHG�GXULQJ� WKH� UHVHDUFK�

SURMHFW�ZLOO�DJDLQ�EH�VXEMHFW�WR�UHDVRQDEOH�PHDVXUHV�WR�NHHS�\RXU�SHUVRQDO�KHDOWK�LQIRUPDWLRQ�

FRQILGHQWLDO��$EVROXWH�FRQILGHQWLDO�FDQQRW�EH�JXDUDQWHHG��%\�VLJQLQJ�WKH�FRQVHQW��\RX�DJUHH�WR�

WKH�WUDQVIHU�RI�\RX�VHOI�UHSRUWHG�SHUVRQDO�KHDOWK�LQIRUPDWLRQ�����

,W�LV�DQWLFLSDWHG�WKDW�WKH�UHVXOWV�RI�WKLV�UHVHDUFK�SURMHFW�ZLOO�EH�SXEOLVKHG�DQG�RU�SUHVHQWHG�LQ�D�

YDULHW\�RI�IRUXPV��,Q�DQ\�SXEOLFDWLRQ�DQG�RU�SUHVHQWDWLRQ��LQIRUPDWLRQ�ZLOO�EH�SURYLGHG�LQ�VXFK�

D�ZD\�WKDW�\RX�FDQQRW�EH�LGHQWLILHG��H[FHSW�ZLWK�\RXU�SHUPLVVLRQ��7KH�NQRZOHGJH�WKDW�ZH�JHW�

IURP�GRLQJ�WKLV�UHVHDUFK�ZLOO�EH�VKDUHG�ZLWK�\RX�WKURXJK�FRPPXQLW\�PHHWLQJV�RU�WKH�UHVHDUFK�

ILQGLQJ�QHZVOHWWHU�EHIRUH�LW�LV�PDGH�ZLGHO\�DYDLODEOH�WR�WKH�SXEOLF��&RQILGHQWLDO�LQIRUPDWLRQ�

ZLOO�QRW�EH�VKDUHG���

,QIRUPDWLRQ�DERXW�\RXU�SDUWLFLSDWLRQ�LQ�WKLV�UHVHDUFK�SURMHFW�PD\�EH�UHFRUGHG�LQ�\RXU�KHDOWK�

UHFRUGV��

,Q�DFFRUGDQFH�ZLWK�UHOHYDQW�$XVWUDOLDQ�DQG�RU�9LFWRULD�SULYDF\�DQG�RWKHU�UHOHYDQW�ODZV��\RX�

KDYH�WKH�ULJKW�WR�UHTXHVW�DFFHVV�WR�\RXU�LQIRUPDWLRQ�FROOHFWHG�DQG�VWRUHG�E\�WKH�UHVHDUFK�WHDP��

<RX�DOVR�KDYH�WKH�ULJKW�WR�UHTXHVW�WKDW�DQ\�LQIRUPDWLRQ�ZLWK�ZKLFK�\RX�GLVDJUHH�EH�FRUUHFWHG��

3OHDVH�FRQWDFW�WKH�VWXG\�WHDP�PHPEHU�QDPHG�DW�WKH�HQG�RI�WKLV�GRFXPHQW�LI�\RX�ZRXOG�OLNH�WR�

DFFHVV�\RXU�LQIRUPDWLRQ��

����



$Q\�LQIRUPDWLRQ�REWDLQHG�IRU�WKH�SXUSRVH�RI�WKLV�UHVHDUFK�SURMHFW�LQ�6HFWLRQ����WKDW�FDQ�LGHQWLI\�

\RX�ZLOO�EH� WUHDWHG�DV�FRQILGHQWLDO�DQG�VHFXUHO\�VWRUHG�� � ,W�ZLOO�EH�GLVFORVHG�RQO\�ZLWK�\RXU�

SHUPLVVLRQ��RU�DV�UHTXLUHG�E\�ODZ��

��� &RPSODLQWV�DQG�FRPSHQVDWLRQ�

,I�\RX�VXIIHU�DQ\�LQMXULHV�RU�FRPSOLFDWLRQV�DV�D�UHVXOW�RI�WKLV�UHVHDUFK�SURMHFW��\RX�VKRXOG�FRQWDFW�

WKH�VWXG\�WHDP�DV�VRRQ�DV�SRVVLEOH�DQG�\RX�ZLOO�EH�DVVLVWHG�ZLWK�DUUDQJLQJ�DSSURSULDWH�PHGLFDO�

WUHDWPHQW��,I�\RX�DUH�HOLJLEOH�IRU�0HGLFDUH��\RX�FDQ�UHFHLYH�DQ\�PHGLFDO�WUHDWPHQW�UHTXLUHG�WR�

WUHDW� WKH� LQMXU\�RU�FRPSOLFDWLRQ��IUHH�RI�FKDUJH��DV�D�SXEOLF�SDWLHQW� LQ�DQ\�$XVWUDOLDQ�SXEOLF�

KRVSLWDO��

,Q�WKH�HYHQW�RI�ORVV�RU�LQMXU\��WKH�SDUWLHV�LQYROYHG�LQ�WKLV�UHVHDUFK�SURMHFW�KDYH�DJUHHG�WR�SURYLGH�

FRPSHQVDWLRQ� WR� \RX� IRU� DQ\� LQMXU\� VXIIHUHG� EHFDXVH� RI� \RXU� SDUWLFLSDWLRQ� LQ� WKH� UHVHDUFK�

SURMHFW���

��� :KR�LV�RUJDQLVLQJ�DQG�IXQGLQJ�WKH�UHVHDUFK"�

7KLV� UHVHDUFK� SURMHFW� LV� EHLQJ� FRQGXFWHG� E\�:HVWHUQ�+HDOWK� LQ� FROODERUDWLRQ�ZLWK�9LFWRULD�

8QLYHUVLW\��7KH�SURMHFW�LV�EHLQJ�IXQGHG�E\�9LFWRULD�8QLYHUVLW\�VWXGHQW�UHVHDUFK�SURMHFW��

:HVWHUQ�+HDOWK�DQG�9LFWRULD�8QLYHUVLW\�PD\�EHQHILW�ILQDQFLDOO\�IURP�WKLV�UHVHDUFK�SURMHFW�LI��

IRU�H[DPSOH��WKH�SURMHFW�DVVLVWV�:HVWHUQ�KHDOWK�DQG�9LFWRULD�8QLYHUVLW\�WR�REWDLQ�DSSURYDO�IRU�

D� QHZ� VHOI�GLUHFWHG� SK\VLFDO� DFWLYLW\� SURJUDP� FRPELQHG� ZLWK� PRWLYDWLRQDO� LQWHUYLHZ�

FRXQVHOOLQJ��

%\�WDNLQJ�SDUW�LQ�WKLV�UHVHDUFK�SURMHFW�\RX�DJUHH�WKDW�VDPSOHV�RI�\RXU�EORRG�RU�WLVVXH��RU�GDWD�

JHQHUDWHG�IURP�DQDO\VLV�RI�WKHVH�PDWHULDOV��PD\�EH�SURYLGHG�WR�:HVWHUQ�+HDOWK�DQG�9LFWRULD�

8QLYHUVLW\����

���



<RX�ZLOO�QRW�EHQHILW� ILQDQFLDOO\� IURP�\RXU� LQYROYHPHQW� LQ� WKLV� UHVHDUFK�SURMHFW�HYHQ� LI�� IRU�

H[DPSOH��\RXU�VDPSOHV��RU�NQRZOHGJH�DFTXLUHG�IURP�DQDO\VLV�RI�\RXU�VDPSOHV��SURYH�WR�EH�RI�

FRPPHUFLDO�YDOXH�WR�:HVWHUQ�+HDOWK�DQG�9LFWRULD�8QLYHUVLW\��

,Q� DGGLWLRQ�� LI� NQRZOHGJH� DFTXLUHG� WKURXJK� WKLV� UHVHDUFK� OHDGV� WR� GLVFRYHULHV� WKDW� DUH� RI�

FRPPHUFLDO� YDOXH� WR� :HVWHUQ� +HDOWK� DQG� 9LFWRULD� 8QLYHUVLW\� WKH� VWXG\� GRFWRUV� RU� WKHLU�

LQVWLWXWLRQV��WKHUH�ZLOO�EH�QR�ILQDQFLDO�EHQHILW�WR�\RX�RU�\RXU�IDPLO\�IURP�WKHVH�GLVFRYHULHV��

1R� PHPEHU� RI� WKH� UHVHDUFK� WHDP� ZLOO� UHFHLYH� D� SHUVRQDO� ILQDQFLDO� EHQHILW� IURP� \RXU�

LQYROYHPHQW�LQ�WKLV�UHVHDUFK�SURMHFW��RWKHU�WKDQ�WKHLU�RUGLQDU\�ZDJHV���

��� :KR�KDV�UHYLHZHG�WKH�UHVHDUFK�SURMHFW"�

$OO� UHVHDUFK� LQ�$XVWUDOLD� LQYROYLQJ�KXPDQV� LV� UHYLHZHG�E\�DQ� LQGHSHQGHQW�JURXS�RI�SHRSOH�

FDOOHG� D�+XPDQ�5HVHDUFK�(WKLFV�&RPPLWWHH� �+5(&��� �7KH� HWKLFDO� DVSHFWV� RI� WKLV� UHVHDUFK�

SURMHFW�KDYH�EHHQ�DSSURYHG�E\�WKH�+5(&�RI�0HOERXUQH�+HDOWK���

7KLV�SURMHFW�ZLOO�EH�FDUULHG�RXW�DFFRUGLQJ� WR� WKH�1DWLRQDO�6WDWHPHQW�RQ�(WKLFDO�&RQGXFW� LQ�

+XPDQ�5HVHDUFK���������7KLV�VWDWHPHQW�KDV�EHHQ�GHYHORSHG�WR�SURWHFW�WKH�LQWHUHVWV�RI�SHRSOH�

ZKR�DJUHH�WR�SDUWLFLSDWH�LQ�KXPDQ�UHVHDUFK�VWXGLHV��

��� )XUWKHU�LQIRUPDWLRQ�DQG�ZKR�WR�FRQWDFW�

7KH�SHUVRQ�\RX�PD\�QHHG�WR�FRQWDFW�ZLOO�GHSHQG�RQ�WKH�QDWXUH�RI�\RXU�TXHU\��,I�\RX�ZDQW�DQ\�

IXUWKHU�LQIRUPDWLRQ�FRQFHUQLQJ�WKLV�SURMHFW�RU�LI�\RX�KDYH�DQ\�PHGLFDO�SUREOHPV�ZKLFK�PD\�EH�

UHODWHG�WR�\RXU�LQYROYHPHQW�LQ�WKH�SURMHFW��IRU�H[DPSOH��DQ\�VLGH�HIIHFWV���\RX�FDQ�FRQWDFW�RU�

DQ\�RI�WKH�IROORZLQJ�SHRSOH��

���



&OLQLFDO�FRQWDFW�SHUVRQ�

1DPH� 0V�6DUD�-RUJHQVHQ�

3RVLWLRQ� %UHDVW�FDUH�QXUVH��6SHFLDOLVW�QXUVH�PDQDJHU��%UHDVW�FDQFHU�VHUYLFH�

FOLQLF��:HVWHUQ�+HDOWK�

7HOHSKRQH� �����������

(PDLO� �6DUD�-RUJHQVHQ#ZK�RUJ�

)RU�PDWWHUV�UHODWLQJ�WR�UHVHDUFK�DW�WKH�VLWH�DW�ZKLFK�\RX�DUH�SDUWLFLSDWLQJ��WKH�GHWDLOV�RI�WKH�

ORFDO�VLWH�FRPSODLQWV�SHUVRQ�DUH��

/RFDO�+5(&�2IILFH�FRQWDFW��6LQJOH�6LWH���5HVHDUFK�*RYHUQDQFH�2IILFHU��

1DPH� 0U�%LOO�.DUDQDWVLRV�

3RVLWLRQ� 5HVHDUFK�3URJUDP�'LUHFWRU��:HVWHUQ�+HDOWK�2IILFH�IRU�5HVHDUFK�

7HOHSKRQH� ���� ���������

(PDLO� HWKLFV#ZK�RUJ�DX�

,I�\RX�KDYH�DQ\�FRPSODLQWV�DERXW�DQ\�DVSHFW�RI�WKH�SURMHFW��WKH�ZD\�LW�LV�EHLQJ�FRQGXFWHG�RU�

DQ\�TXHVWLRQV�DERXW�EHLQJ�D�UHVHDUFK�SDUWLFLSDQW�LQ�JHQHUDO��WKHQ�\RX�PD\�FRQWDFW��

5HYLHZLQJ�+5(&�DSSURYLQJ�WKLV�UHVHDUFK�DQG�+5(&�([HFXWLYH�2IILFHU�GHWDLOV�

5HYLHZLQJ�+5(&�QDPH� 0HOERXUQH�+HDOWK�+XPDQ�5HVHDUFK�(WKLFV�&RPPLWWHH�

+5(&�([HFXWLYH�2IILFHU� -HVVLFD�7XUQHU�

7HOHSKRQH� ���� ���������

(PDLO� UHVHDUFK#PK�RUJ�DX�

����



&RQVHQW�)RUP���$GXOW�SURYLGLQJ�RZQ�FRQVHQW�

7LWOH�
3K\VLFDO�DFWLYLW\�DGKHUHQFH��SV\FKRORJLFDO�KHDOWK�DQG��

LPPXQRORJLFDO�RXWFRPHV�LQ�EUHDVW�FDQFHU�VXUYLYRUV�

6KRUW�7LWOH� 3$3+,2�VWXG\�

3URMHFW�1XPEHU� ���������

3URMHFW�6SRQVRU� 9LFWRULD�8QLYHUVLW\�

3ULQFLSDO�,QYHVWLJDWRU� 'U�0HURQ�3LWFKHU�

$VVRFLDWH�,QYHVWLJDWRU�V��
0V�6DUD�-RUJHQVHQ��3URIHVVRU�9DVVR�$SRVWRORSRXORV��0V�$QQH�

2¶&RQQRU��3URIHVVRU�5HPFR�3ROPDQ��(PHULWXV�3URIHVVRU�/LO\�

6WRMDQRYVND��0V�6XSD�3XGNDVDP�

/RFDWLRQ�

:HVWHUQ�+HDOWK�9,&�

- 6XQVKLQH�+RVSLWDO

- )RRWVFUD\�+RVSLWDO

&RQVHQW�$JUHHPHQW�

,�KDYH�UHDG�WKH�3DUWLFLSDQW�,QIRUPDWLRQ�6KHHW�RU�VRPHRQH�KDV�UHDG�LW�WR�PH�LQ�D�ODQJXDJH�WKDW�,�

XQGHUVWDQG��,�XQGHUVWDQG�WKH�SXUSRVHV��SURFHGXUHV�DQG�ULVNV�RI�WKH�UHVHDUFK�GHVFULEHG�LQ�WKH�SURMHFW��,�

JLYH�SHUPLVVLRQ�IRU�P\�GRFWRUV��RWKHU�KHDOWK�SURIHVVLRQDOV��KRVSLWDOV�RU�ODERUDWRULHV�RXWVLGH�WKLV�

KRVSLWDO�WR�UHOHDVH�LQIRUPDWLRQ�WR�9LFWRULD�8QLYHUVLW\�FRQFHUQLQJ�P\�GLVHDVH�DQG�WUHDWPHQW�IRU�WKH�

SXUSRVHV�RI�WKLV�SURMHFW��,�XQGHUVWDQG�WKDW�VXFK�LQIRUPDWLRQ�ZLOO�UHPDLQ�FRQILGHQWLDO��,�KDYH�KDG�DQ�

RSSRUWXQLW\�WR�DVN�TXHVWLRQV�DQG�,�DP�VDWLVILHG�ZLWK�WKH�DQVZHUV�,�KDYH�UHFHLYHG��,�IUHHO\�DJUHH�WR�

SDUWLFLSDWH�LQ�WKLV�UHVHDUFK�SURMHFW�DV�GHVFULEHG�DQG�XQGHUVWDQG�WKDW�,�DP�IUHH�WR�ZLWKGUDZ�DW�DQ\�WLPH�

GXULQJ�WKH�VWXG\�ZLWKRXW�DIIHFWLQJ�P\�IXWXUH�KHDOWK�FDUH���

,�XQGHUVWDQG�WKDW�,�ZLOO�EH�JLYHQ�D�VLJQHG�FRS\�RI�WKLV�GRFXPHQW�WR�NHHS��

'HFODUDWLRQ�E\�3DUWLFLSDQW�±�IRU�SDUWLFLSDQWV�ZKR�KDYH�UHDG�WKH�LQIRUPDWLRQ�

����



1DPH�RI�3DUWLFLSDQW��SOHDVH�SULQW���

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

6LJQDWXUH�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�'DWH�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

'HFODUDWLRQ����IRU�SDUWLFLSDQWV�XQDEOH�WR�UHDG�WKH�LQIRUPDWLRQ�DQG�FRQVHQW�IRUP�

:LWQHVV�WR�WKH�LQIRUPHG�FRQVHQW�SURFHVV�

1DPH��SOHDVH�SULQW��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

6LJQDWXUH�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�'DWH�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

 :LWQHVV�LV�QRW�WR�EH�WKH�LQYHVWLJDWRU��D�PHPEHU�RI�WKH�VWXG\�WHDP�RU�WKHLU�GHOHJDWH��,Q�WKH�HYHQW�

WKDW�DQ�LQWHUSUHWHU�LV�XVHG��WKH�LQWHUSUHWHU�PD\�QRW�DFW�DV�D�ZLWQHVV�WR�WKH�FRQVHQW�SURFHVV�

:LWQHVV�PXVW�EH����\HDUV�RU�ROGHU�

'HFODUDWLRQ�E\�6WXG\�'RFWRU�6HQLRU�5HVHDUFKHU��

,�KDYH�JLYHQ�D�YHUEDO�H[SODQDWLRQ�RI�WKH�UHVHDUFK�SURMHFW��LWV�SURFHGXUHV�DQG�ULVNV�DQG�,�EHOLHYH�WKDW�WKH�

SDUWLFLSDQW�KDV�XQGHUVWRRG�WKDW�H[SODQDWLRQ��

1DPH�RI�6WXG\�'RFWRU��

6HQLRU�5HVHDUFKHU���SOHDVH�

SULQW��

6LJQDWXUH� �'DWH�

��$�VHQLRU�PHPEHU�RI�WKH�UHVHDUFK�WHDP�PXVW�SURYLGH�WKH�H[SODQDWLRQ�RI��DQG�LQIRUPDWLRQ�FRQFHUQLQJ��

WKH�UHVHDUFK�SURMHFW���

1RWH��$OO�SDUWLHV�VLJQLQJ�WKH�FRQVHQW�VHFWLRQ�PXVW�GDWH�WKHLU�RZQ�VLJQDWXUH��

���



)RUP�IRU�:LWKGUDZDO�RI�3DUWLFLSDWLRQ���$GXOW�SURYLGLQJ�RZQ�FRQVHQW�

7LWOH�
3K\VLFDO�DFWLYLW\�DGKHUHQFH��SV\FKRORJLFDO�KHDOWK�DQG��

LPPXQRORJLFDO�RXWFRPHV�LQ�EUHDVW�FDQFHU�VXUYLYRUV�

6KRUW�7LWOH� 3$3+,2�VWXG\�

3URMHFW�1XPEHU� ���������

3URMHFW�6SRQVRU� 9LFWRULD�8QLYHUVLW\�

3ULQFLSDO�,QYHVWLJDWRU� 'U�0HURQ�3LWFKHU�

$VVRFLDWH�,QYHVWLJDWRU�V��
0V�6DUD�-RUJHQVHQ��3URIHVVRU�9DVVR�$SRVWRORSRXORV��0V�$QQH�

2¶&RQQRU��3URIHVVRU�5HPFR�3ROPDQ��(PHULWXV�3URIHVVRU�/LO\�

6WRMDQRYVND��0V�6XSD�3XGNDVDP�

/RFDWLRQ�

:HVWHUQ�+HDOWK�9,&�

- 6XQVKLQH�+RVSLWDO

- )RRWVFUD\�+RVSLWDO

'HFODUDWLRQ�E\�3DUWLFLSDQW�

,�ZLVK�WR�ZLWKGUDZ�IURP�SDUWLFLSDWLRQ�LQ�WKH�DERYH�UHVHDUFK�SURMHFW�DQG�XQGHUVWDQG�WKDW�VXFK�

ZLWKGUDZDO�ZLOO�QRW�DIIHFW�P\�URXWLQH�WUHDWPHQW��P\�UHODWLRQVKLS�ZLWK�WKRVH�WUHDWLQJ�PH�RU�P\�

UHODWLRQVKLS�ZLWK�:HVWHUQ�+HDOWK��

1DPH�RI�3DUWLFLSDQW��SOHDVH�
6LJQDWXUH� � �'DWH�

,Q�WKH�HYHQW�WKDW�WKH�SDUWLFLSDQW¶V�GHFLVLRQ�WR�ZLWKGUDZ�LV�FRPPXQLFDWHG�YHUEDOO\��WKH�6WXG\�

'RFWRU�6HQLRU�5HVHDUFKHU�ZLOO�QHHG�WR�SURYLGH�D�GHVFULSWLRQ�RI�WKH�FLUFXPVWDQFHV�EHORZ��

'HFODUDWLRQ�E\�6WXG\�'RFWRU�6HQLRU�5HVHDUFKHU��

���



,�KDYH�JLYHQ�D�YHUEDO�H[SODQDWLRQ�RI�WKH�LPSOLFDWLRQV�RI�ZLWKGUDZDO�IURP�WKH�UHVHDUFK�SURMHFW�DQG�,�

EHOLHYH�WKDW�WKH�SDUWLFLSDQW�KDV�XQGHUVWRRG�WKDW�H[SODQDWLRQ��

1DPH�RI�6WXG\�'RFWRU��

6HQLRU�5HVHDUFKHU���SOHDVH�

SULQW��

6LJQDWXUH� �'DWH�

��$�VHQLRU�PHPEHU�RI�WKH�UHVHDUFK�WHDP�PXVW�SURYLGH�WKH�H[SODQDWLRQ�RI�DQG�LQIRUPDWLRQ�FRQFHUQLQJ�

ZLWKGUDZDO�IURP�WKH�UHVHDUFK�SURMHFW���

1RWH��$OO�SDUWLHV�VLJQLQJ�WKH�FRQVHQW�VHFWLRQ�PXVW�GDWH�WKHLU�RZQ�VLJQDWXUH��

�����



%UHDVW�FDQFHU�VXUYLYRUV�DUH�LQYLWHG�IRU�D�UHVHDUFK�VWXG\�

3K\VLFDO�DFWLYLW\�DGKHUHQFH��SV\FKRORJLFDO�KHDOWK�DQG�LPPXQRORJLFDO�

RXWFRPHV��3$3+,2�VWXG\��LQ�EUHDVW�FDQFHU�VXUYLYRUV�

7KH�VWXG\�DLPV�WR�ILQG�RXW�WKH�DGYDQWDJHV�RI����ZHHNV�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�FRPELQHG�

ZLWK�PRWLYDWLRQDO�LQWHUYLHZLQJ�RQ��L��PHQWDO�KHDOWK���LL��TXDOLW\�RI�OLIH��4R/��DQG��LLL��LPPXQLW\�

LQ�EUHDVW�FDQFHU�VXUYLYRUV����

:H�ZRXOG�OLNH�WR�LQYLWH�EUHDVW�FDQFHU�VXUYLYRUV�ZLWKLQ���\HDUV�RI�GLDJQRVLV�DQG�DW�OHDVW���PRQWKV�

DIWHU�EUHDVW�FDQFHU�WUHDWPHQWV��<RX�PD\�EH�XQGHUJRLQJ�KRUPRQDO�WUHDWPHQWV�DQG�RU�+HUFHSWLQ�

WUHDWPHQW���

:KDW�LV�LQYROYHG�LQ�WKH�VWXG\"�

x ���ZHHNV�WRWDO�LQ�WKH�VWXG\�SURMHFW

x ���ZHHN�VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\�SURJUDP�ZHDULQJ�D�VWHS�FRXQW�WUDFNHU

x 0RWLYDWLRQDO�LQWHUYLHZLQJ��0,�����[�IDFH�WR�IDFH�DQG���[�E\�SKRQH�FDOO��RYHU����ZHHNV

x ��WLPHV�DQVZHULQJ�RI���TXHVWLRQQDLUHV

x ��WLPHV�EORRG�VDPSOLQJ

7KHUH�ZLOO�EH���JURXSV�LQ�WKH�VWXG\��ERWK�JURXSV�ZHDU�WKH�VWHS�FRXQW�WUDFNHU��)LWELW�DOWD�+5���

��One group will have immediate Motivational interviewing. 

��Other group will have delayed Motivational interviewing.��

7KH�SURMHFW�KDV�EHHQ�DSSURYHG�E\�WKH�0HOERXUQH�+HDOWK�+XPDQ�5HVHDUFK�(WKLFV�&RPPLWWHH��

7R�ILQG�RXW�PRUH�DERXW�WKLV�UHVHDUFK��SOHDVH�FRQWDFW��

������0V�6XSD�3XGNDVDP� 0V�6DUD�-RUJHQVHQ�

3K'�FDQGLGDWH��9LFWRULD�8QLYHUVLW\�� :HVWHUQ�+HDOWK��$XVWUDOLD�

3KRQH����������� 3KRQH�������������

(PDLO��6XSD�SXGNDVDP#OLYH�YX�HGX�DX (PDLO�6DUD�-RUJHQVHQ#ZK�RUJ�DX�����

����



'DWH�

'HDU��EUHDVW�FDQFHU�VXUYLYRUV�

7KH�3$3+,2�VWXG\�

:H�DUH�D�WHDP�RI�UHVHDUFKHUV�DW�:HVWHUQ�+HDOWK�DQG�9LFWRULD�8QLYHUVLW\�LQWHUHVWHG�LQ�WKH�DGYDQWDJHV�RI�
SK\VLFDO�DFWLYLW\�RU�H[HUFLVH�RQ�PHQWDO�KHDOWK��TXDOLW\�RI�OLIH�DQG�ERG\¶V�LPPXQH�V\VWHP�LQ�EUHDVW�FDQFHU�
VXUYLYRUV���:H�ZRXOG�OLNH�WR�LQYLWH�\RX�WR�SDUWLFLSDWH�LQ�RXU�VWXG\��

7KLV� VWXG\� DLPV� WR� DVVHVV� WKH� VKRUW�WHUP�EHQHILWV� RI� ���ZHHNV� VHOI�GLUHFWHG� �\RXU� RZQ�GHFLVLRQ� DQG�
PDQDJHPHQW��SK\VLFDO�DFWLYLW\�FRPELQHG�ZLWK�FRXQVHOOLQJ�IRU�SK\VLFDO�DFWLYLW\�PRWLYDWLRQ��RQ�PHQWDO�
KHDOWK��TXDOLW\�RI�OLIH��4R/���DQG�WKH�ERG\¶V�LPPXQH�IXQFWLRQ�LQ�EUHDVW�FDQFHU�VXUYLYRUV��

:H�ZRXOG� OLNH� WR�HQFRXUDJH�\RX� WR�SDUWLFLSDWH� LQ� VHOI�GLUHFWHG�SK\VLFDO�DFWLYLW\��:H�DUH� LQYLWLQJ�DOO�
IHPDOH�EUHDVW�FDQFHU�VXUYLYRUV�ZKR�DUH�ZLWKLQ���\HDUV�RI�GLVHDVH�GLDJQRVLV�DQG�DW�OHDVW���PRQWKV�DIWHU�
EUHDVW�VXUJHU\��FKHPRWKHUDS\�RU�UDGLRWKHUDS\�DQG�RYHU�WKH�DJH�RI�����:RPHQ�UHFHLYLQJ�KRUPRQH�WKHUDS\�
RU�+HUFHSWLQ�DUH�HOLJLEOH�WR�DSSO\���
,I�\RX�WDNH�SDUW�LQ�WKLV�VWXG\��\RX�ZLOO�SDUWLFLSDWH�LQ�WKLV�VWXG\�IRU����ZHHNV��:H�ZLOO�UDQGRPO\�DOORFDWH�
\RX�LQWR�HLWKHU�DQ�LPPHGLDWH�LQWHUYHQWLRQ�JURXS��JURXS����RU�D�GHOD\HG�LQWHUYHQWLRQ�JURXS��JURXS������

$OO�SDUWLFLSDQWV�ZLOO�SURYLGH� OLPLWHG�SHUVRQDO� LQIRUPDWLRQ�DERXW� WKHLU� WUHDWPHQW� DQG�ZLOO� FRPSOHWH���
TXHVWLRQQDLUHV�UHJDUGLQJ�TXDOLW\�RI�OLIH�DQG�DWWLWXGHV�WR�H[HUFLVH��SOXV�KDYH�D�EORRG�WHVW�ORRNLQJ�DW�WKH�
ERG\¶V�LPPXQH�IXQFWLRQ�DQG�LQIODPPDWRU\�PDUNHUV��$OO�RI�WKH�SDUWLFLSDQWV�ZLOO�UHFHLYH�D�VWHS�WUDFNHU�
DQG�EH�VKRZQ�KRZ�WR�XVH�WKLV�DQG�UHFRUG�LWV¶�GDWD��

+DOI�WKH�SDUWLFLSDQWV�ZLOO�WKHQ�PHHW�IDFH�WR�IDFH�ZLWK�D�KHDOWK�FRDFK�WR�H[SORUH�DQG�SODQ�WKHLU�H[HUFLVH�
JRDOV��DQG�ZLOO�UHFHLYH���IROORZ�XS�VKRUW�������PLQXWH�SKRQH�FDOOV�IRUP�WKH�FRDFK�WR�SURYLGH�RQJRLQJ�
VXSSRUW��WLSV�DQG�PRWLYDWLRQ��$IWHU����ZHHNV�WKH\�ZLOO�FRQWLQXH�WR�FROOHFW�GDWD�IURP�WKHLU�VWHS�WUDFNHU�
EXW�ZLOO�QRW�KDYH�DQ\�FRDFKLQJ��7KH�UHVW�RI�WKH�SDUWLFLSDQWV�ZLOO�UHFRUG�WKHLU�DFWLYLW\�IRU����ZHHNV�DQG�
DIWHU�WKDW�PHHW�IDFH�WR�IDFH�ZLWK�WKH�KHDOWK�FRDFK��KDYH�WKH�VDPH�WHOHSKRQH�FRQWDFW�DQG�ZLOO�FRQWLQXH�WR�
UHFRUG�WKHLU�DFWLYLW\��7KH�LQLWLDO�TXHVWLRQQDLUHV�ZLOO�EH�UHSHDWHG�DW����ZHHNV�DQG�DW����ZHHNV�IRU�ERWK�
JURXSV��DQG�EORRG�WHVWV�ZLOO�DOVR�EH�UHSHDWHG�DW�WKLV�WLPH��

:H�ORRN�IRUZDUG�WR�VSHDNLQJ�ZLWK�\RX�LQ�JUHDWHU�GHWDLOV�UHJDUGLQJ�WKH�VWXG\��

<RXUV�VLQFHUHO\��
2Q�EHKDOI�RI�WKH�3$3+,2�VWXG\�WHDP���

����



'$66������

1$0(�BBBBBBBBBBBBBBBBBBB�&RGH��IRU�UHVHDUFKHU�RQO\��BBBBBBBBBBB�'DWHBBBBBBBBBB�

3OHDVH�UHDG�HDFK�VWDWHPHQW�DQG�WLFN�D�QXPEHU���������RU���ZKLFK�LQGLFDWHV�KRZ�PXFK�WKH���VWDWHPHQW�

DSSOLHG�WR�\RX�RYHU�WKH�SDVW�ZHHN��7KHUH�DUH�QR�ULJKW�RU�ZURQJ�DQVZHUV��'R�QRW�VSHQG�WRR�PXFK�WLPH�

RQ�DQ\�VWDWHPHQW��

7KH�UDWLQJ�VFDOH�LV�DV�IROORZV��

�����'LG�QRW�DSSO\�WR�PH�DW�DOO��

�����$SSOLHG�WR�PH�WR�VRPH�GHJUHH��RU�VRPH�RI�WKH�WLPH��

�����$SSOLHG�WR�PH�WR�D�FRQVLGHUDEOH�GHJUHH�RU�D�JRRG�SDUW�RI�WLPH�

�����$SSOLHG�WR�PH�YHU\�PXFK�RU�PRVW�RI�WKH�WLPH��

,WHPV� 6WDWHPHQW� �� �� �� ��

���V�� ,�IRXQG�LW�KDUG�WR�ZLQG�GRZQ�

���D�� ,�ZDV�DZDUH�RI�GU\QHVV�RI�P\�PRXWK�

���G�� ,�FRXOGQ¶W�VHHP�WR�H[SHULHQFH�DQ\�SRVLWLYH�IHHOLQJ�DW�DOO�

���D�� ,�H[SHULHQFHG�EUHDWKLQJ�GLIILFXOW\��H�J��H[FHVVLYHO\�UDSLG�

EUHDWKLQJ��EUHDWKOHVVQHVV�LQ�WKH�DEVHQFH�RI�SK\VLFDO�

H[HUWLRQ��

���G�� ,�IRXQG�LW�GLIILFXOW�WR�ZRUN�XS�WKH�LQLWLDWLYH�WR�GR�WKLQJV�

���V�� ,�WHQGHG�WR�RYHU�UHDFW�WR�VLWXDWLRQV�

���D�� ,�H[SHULHQFHG�WUHPEOLQJ��H�J��LQ�WKH�KDQGV��

���V�� ,�IHOW�WKDW�,�ZDV�XVLQJ�D�ORW�RI�QHUYRXV�HQHUJ\�

���D�� ,�ZDV�ZRUULHG�DERXW�VLWXDWLRQV�LQ�ZKLFK�,�PLJKW�SDQLF�DQG�

PDNH�D�IRRO�RI�P\VHOI�

����G�� ,�IHOW�WKDW�,�KDG�QRWKLQJ�WR�ORRN�IRUZDUG�WR�

����V�� ,�IRXQG�P\VHOI�JHWWLQJ�DJLWDWHG�

����V�� ,�IRXQG�LW�GLIILFXOW�WR�UHOD[�

����G�� ,�IHOW�GRZQ�KHDUWHG�DQG�EOXH�

����V�� ,�ZDV�LQWROHUDQW�RI�DQ\WKLQJ�WKDW�NHSW�PH�IURP�JHWWLQJ�RQ�

ZLWK�ZKDW�,�ZDV�GRLQJ�

���



����D�� ,�IHOW�,�ZDV�FORVH�WR�SDQLF�

,WHPV� 6WDWHPHQW� �� �� �� ��

����G�� ,�ZDV�XQDEOH�WR�EHFRPH�HQWKXVLDVWLF�DERXW�DQ\WKLQJ�

����G�� ,�IHOW�,�ZDVQ¶W�ZRUWK�PXFK�DV�D�SHUVRQ�

����V�� ,�IHOW�WKDW�,�ZDV�UDWKHU�WRXFK\�

����D�� ,�ZDV�DZDUH�RI�WKH�DFWLRQ�RI�P\�KHDUW�LQ�WKH�DEVHQFH�RI�

SK\VLFDO�H[HUWLRQ��H�J��VHQVH�RI�KHDUW�UDWH�LQFUHDVH��KHDUW�

PLVVLQJ�D�EHDW��

����D�� ,�IHOW�VFDUHG�ZLWKRXW�DQ\�JRRG�UHDVRQ�

����G�� ,�IHOW�WKDW�OLIH�ZDV�PHDQLQJOHVV�

����



Arabic DASS21

____________:ƺȇتارǳا        ____________:Ƕاس

 Ƕرقǳل اȂƷ رةƟع داǓ ة ثمȈǳتاǳص اȂصǼǳا ǺǷ لǯ ع  ۳أو  ۰،۲،۱اقرأȂسبȋفي ا ǮȈǴر عȂعǌǳا اǀǿ باقǘǻة اƳبين درȇ يǀǳا
 الماƳȂȇ ȏ .ȆǓد إƳابات صƸȈƸة أو ƻاƠǗة. ȏ تقȆǔ وقتاً ȐȇȂǗً في أي ȀǼǷا. 

ȇتقدǳل اǸة:استعȈǳتاǳرات ا
 ǘǼȇ ȏبق عȆّǴ بتاتاً     ۰ 
ǘǼȇبق عȆّǴ بعǒ اȆǌǳء أو قǺǷ ȐًȈǴ اȋوقات    ۱ 
 ǘǼȇبق عȆّǴ بدرƳة ǛȂƸǴǷة أو بعǒ اȋوقات    ۲ 
 ǘǼȇبق عǯ ȆّǴثيراً Ƴداً، أو ǷعǶǜ اȋوقات    ۳ 

۰۱۲۳وƳدت صعȂبة في اȏسترƻاء واǳراƷة ١
۲ ȆقǴƷ فاف فيŝ عرتǋ۰۱۲۳
۰۱۲۳لم ȇبدو لي أن بإǰǷاني اƷȍساس بمǌاعر إŸابȈة عȄǴ اȐǗȍق ۳
٤)ȐًثǷ سديƳ دȂȀƴام بمȈقǳثان بدون اȀǴǳع، اȇسرǳفس اǼتǳدة اǋ( فسǼتǳبة في اȂعرت بصعǋ ۰۱۲۳
۰۱۲۳وƳدت صعȂبة في أǀƻ المبادرة بعǸل اȈǋȋاء ٥
Ǽǯ۰۱۲۳ت أȈǷل إń ردة فعل ǷفرǗة ǜǴǳروف واƷȋداث ٦
٧ )ُȐثǷ ǺȇدȈǳفة )باƳعرت برǋ۰۱۲۳
۸  ȄǴقدرتي ع ǺǷ ثيرǰǳا ǮǴȀني أستǻعرت بأǋ( ةȈعصبǳاقة اǘǳثير في اǰǳا ǮǴȀني أستǻعرت بأǋ

ǸŢل اǳتȂتر اǳعصبي(
۰۱۲۳

۰۱۲۳ إƷراƳاً ǼǳفسǼǯ Ȇت ƻاƟفاً ȂǷ ǺǷاقف قد أفقد فȀȈا اǳسǘȈرة عȄǴ أعصابي واسبب۹
۱۰ ǾȈǳع إǴǘء أتȆǋ دي أيǳ سȈǳ عرت بأنǋ۰۱۲۳
۱۱ ƲزعǼǷرب وǘǔǷ نيǻعرت بأǋ۰۱۲۳
۰۱۲۳أƳد صعȂبة في اȏسترƻاء ۱۲
۱۳ ǶǤǳزن واūعرت باǋ۰۱۲۳
۰۱۲۳ أرǣب في اǳقȈام بǼǯ Ǿت ȏ أستǘع ǸŢل أي Ȇǋء ȂŹل بȈني وبين Ƿا  ١٤
۰۱۲۳ بدون سبب  ǺǷ اǳرعب المفاǋƞƳعرت بأǻني عȄǴ وǮǋ اȂǳقȂع في Ʒاǳة  ١٥
۰۱۲۳فقدت اǌǳعȂر باǸūاس ȋي Ȇǋء ١٦
ǋ۰۱۲۳عرت بأن قǸȈتي قǴȈǴة Ƽǌǯص ١٧
ǋ۰۱۲۳عرت بأǻني أȈǷل إń اǚȈǤǳ بسرعة ١١
١١ )ȐًثǷ ،بǴاب دقة قȈǣ دقات، أوǳعدل اǷ ادة فيȇسدي )زƳ دȂȀů بي بدونǴربات قǔعرت بǋ ۰۱۲۳
۰۱۲۳ت باȂŬف بدون أي سبب وǋǾȈƳعر  ٠٢
٠١ ŘعǷ اŮ سȈǳ اةȈūعرت بأن اǋ۰۱۲۳
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Chinese DASS21  ガ䶹凑娼憶塏Ƌᷧƌ 

DAS S 21 ⦺⏴: 㗌㜆:

⡒塏媑㗵Ɲ
媲⯶⾪斘孧Ọᷲ㮶ᷧῲ⏌⬷Əḍ✏⅝⏚㖠⛯ᷱᷧ㕟⬾Ə塏䤡˥怵⽧ᷧῲ㘆㜆˦⥩Ἴ恐䔏㖣˛䬻
㠯ḍ䄈⯴挖Ḳ⇭˛媲ᷴ奨劘⤑⤁㘩敺✏㞷ᷧ⏌⬷ᷱ˛ 

娼憶塏Ɲ 
0Ơᷴ恐䔏
1Ơ柾恐䔏Əㇽ敺Ḕ恐䔏
2Ơ⽯恐䔏Əㇽ䵺⸟恐䔏
3Ơ㛧恐䔏Əㇽ⸟⸟恐䔏 

1 ㇸ妡⽾⽯曊孺凑ⷘ⭰权ᷲὭ 0      1   2      3 

2 ㇸㄆ∗⏊ṥ 0      1   2      3 

3 ㇸ⥤₶ᷴ僤ⅴ㛰ỢἼヰ⿒˚凹㚉䙫ㄆ妡 0      1   2      3 

4 ㇸㄆ∗④␟⛗曊Ƌὲ⥩ᷴ㘖⁁怲⊼㘩Ṇㄆ∗㰊ᾪㇽ忶ᷴ怵㰊Ὥƌ 0      1   2      3 

5 ㇸㄆ∗⽯曊凑⊼⎢敲⦲ⷌὃ 0      1   2      3 

6 ㇸ⯴Ṳガ⽧⽧ὃ⇡怵㔶⎴ㆰ 0      1   2      3 

7 ㇸㄆ∗桒㉽Ƌὲ⥩㈲曮ƌ 0      1   2      3 

8 ㇸ妡⽾凑ⷘ㵯俾⽯⤁䲥䥅 0      1   2      3 

9 ㇸㅩㅕᷧẂị凑ⷘ〷ㄳㇽ⇡憃䙫⠛⏯ 0      1   2      3 

10 ㇸ妡⽾凑ⷘ⯴⯮Ὥ㱹㛰䔁溣⏖䛣㜂 0      1   2      3 

11 ㇸㄆ∗⾷⾸ᷴ⭰ 0      1   2      3 

12 ㇸㄆ∗⽯曊㔥櫭凑ⷘ 0      1   2      3 

13 ㇸㄆ∗ㅩ欘㲕░ 0      1   2      3 

14 ㇸ䄈㲼⮠⾴ỢἼ昢䤀ㇸ乣乳ⷌὃ䙫Ṳガ 0      1   2      3 

15 ㇸㄆ∗⿒奨〷ㄳṭ 0      1   2      3 

16 ㇸ⯴ỢἼṲṆᷴ僤䆘塞 0      1   2     3 

17 ㇸ妡⽾凑ⷘᷴ⿵溣愴⁁ạ 0      1   2      3 

18 ㇸ䙣妡凑ⷘ⽯⮠㗺墒姟⿹ 0      1   2      3 

19 ㇸ⯆妡凑ⷘ✏㱹㛰㗵桖䙫檻⊂⋅⊼㘩ƏṆㄆ∗⾪⽲ᷴ㭊⸟ 0      1   2      3 

20 ㇸ䄈䷊䄈㔬✗ㄆ∗⮚ 0      1   2      3 

21 ㇸㄆ∗䔆⑤㯒䄈ヶ侐 0      1   2      3 

Moussa, M.T., Lovibond, P.F. & Laube, R. (2001).  Psychometric properties of a Chinese 
version of the short Depression Anxiety Stress Scales (DASS21).  Report for New South 
Wales Transcultural Mental Health Centre, Cumberland Hospital, Sydney. 
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�HMCH�अवसाद, िचंता एवं तनाव मापनी (लघु संˋरण) 

कĴ पयĭ Ůȑĸक कथन कļ ȯĭन पĳęŊक पĤĸ  ͡ Įपछĕĸ एक ĝɑĭĞ मĸ यĞ कथन आपकĸ  ऊपē Įकĝ Ğद तक 
ĕĭगĳ Ğļतĸ Ğœ इĝकĭ ĮनधĭŊēण उनकĸ  ĝĭमनĸ बनĸ, खĭĕı ̾थĭनļŃ मŐ ĝĸ ĝबĝĸ उपयĲƅ मĸ ĝĞı कĭ ĮचɎ 
ĕगĭकē कēŐ  ͡ ŮʲļŃ कĭ कļई ĝĞı यĭ गĕत उȅē नĞı Ń Ğœ यĞ कĸ ęĕ आपकĸ  Įपछĕĸ अनĲभę जĭननĸ कĸ  Įĕए 
ĞĹ  कĴ पयĭ उȅē दĸ नĸ मĸ जयĭदĭ ĝमय न ĕगĭयŐ ͡ 

िबलकुल नही ंс ०  कुछ हद तक с १ काफी Ǜादा с ͙ पूरी तरह से с ͚ 

Ţ. कथन ० १ ͙ ͚ 

͘ धıēĸ  धıēĸ  कĭयŊ Ɨमतĭ मŐ Ɨıणतĭ � कमı नĸ मĲझĸ पēĸĚĭन Įकयĭ थĭ͡ 
͙ मĲझĸ पतĭ ĞĹ Įक मĸēĭ मĲŁĞ ĝĳख जĭतĭ थĭ͡ 

͚ मœ कļई ĝकĭēĭȏक भĭę अनĲभę नĞı Ń कē ĝकĭ͡ 

͛ मœनĸ ĝĭŁĝ ĕĸनĸ मŐ तकĕıफ मĞĝĳĝ कı (जĹĝĸ Įक ĝĭमĭɊ ĝĸ तĸज ĝĭŁĝ ĕĸनĭ, 
Ěĭēıįēक ŵम कĸ  Įबनĭ भı ĝĭŁĝ कĭ फĳ ĕनĭ मĞĝĳĝ Įकयĭ)͡ 

͜ Įकĝı भı कĭयŊ कı ĚĲŜआत कēनĸ मŐ मĲझĸ Įदſत Ğļतı ĞĹ͡ 

͝ मœनĸ पįēİ̾थĮतयļŃ कļ जŜēत ĝĸ Ǜĭदĭ ŮĮतĮŢयĭ दı͡ 

͞ मœनĸ कɼन मĞĝĳĝ Įकयĭ (जĹĝĸ� ĞĭŃथļ मŐ)͡ 

͟ मœनĸ ऐĝĭ मĞĝĳĝ Įकयĭ Įक मœ कई बĭē कĲ छ Ǜĭदĭ Ğı घबēĭ जĭतĭ šŁ ͡ 

͠ मœ उĝ पįēİ̾थĮत कĸ  बĭēĸ  मŐ बŠत ĮचŃĮतत थĭ, Įजĝमĸ मœ बŠत बĸचĹन Ğļ गयĭ 
थĭ औē मœनĸ बĸęकĳ फı कı͡  

͗͘ मœनĸ अपनĸ आपकļ ƸĭĮनत� दļĜı मĞĝĳĝ Įकयĭ ͡ 

͘͘ मœनĸ अपनĸ आपकļ बŠत घबēĭयĭ Šआ मĞĝĳĝ Įकयĭ͡ 

͙͘ मœनĸ Įęŵĭम कēनĭ मĲİʭĕ पĭयĭ͡ 

͚͘ मœनĸ अपनĸ आपकļ उदĭĝ औē दĲखı मĞĝĳĝ Įकयĭ ͡ 

͛͘ Įकĝı ĮęĚĸĜ उपŢम यĭ ʩę̾थĭ Ȫĭēĭ मĸēĸ  कĭयŖ पē नजē ēखı जĭयĸ यĞ 

मĲझĸ बदĭŊʱ नĞı Ń ĞĹ͡ 

͘͜ मœनĸ आतŃĮकत मĞĝĳĝ Įकयĭ थĭ͡ 

͘͝ Įकĝı भı कĭयŊ कļ कēनĸ कĸ  Įĕए मœ अपनĸ आपकļ उȖĭĮĞत कē पĭनĸ मŐ 
अĝमथŊ पतĭ थĭ͡ 

͘͞ मœनĸ मĞĝĳĝ Įकयĭ Įक मœ Ǜĭदĭ यļƶ ʩİƅ नĞı Ń थĭ͡ 

͘͟ मœनĸ मĞĝĳĝ Įकयĭ Įक मœ Ǜĭदĭ भĭęĲक Ğļ गयĭ थĭ͡ 

͘͠ Ěĭēıįēक पįēŵम कĸ  Įबनĭ भı मœ अपनĸ Įदĕ कı धģकनļŃ कļ मĞĝĳĝ 

कēतĭ थĭ (जĹĝĸ� तĸज गĮत ĝĸ धģकनĭ यĭ कभı Ŝक जĭनĭ)͡ 

͙͗ मœनĸ Įबनĭ Įकĝı कĭēण कĸ  डē मĞĝĳĝ Įकयĭ ͡ 

͙͘ मĲझĸ ĕगĭ Įक जıęन ĝĭथŊक नĞı Ń थĭ͡ 

������������

���



7KLV�YHUVLRQ�ZDV�WUDQVODWHG� DQG�UHYLHZHG� E\�WKH�9LHWQDPHVH�&RPPLWWHH�RQ�$Q[LHW\�3DQLF�$WWDFN��LQ�6\GQH\��$SULO��������
&RQWDFW�SHUVRQ���7XQJB3KDP#ZVDKV�QVZ�JRY�DX�

9LHWQDP�'$66����
��%Ҧ1*�Ĉ2�/ѬӠ1*�0Ӭ&�ĈӜ�Ѭ8�6Ҫ8��/2�6Ӧ��&Ă1*��7+Ҷ1*�7,1+�7+Ҫ1���

7rQ�««««««««««««««««««� �1Jj\�������������������������
;LQ�YXL�OzQJ�ÿӑF�WӯQJ�FkX�Yj�NKRDQK�WUzQ�Vӕ����������KD\���ÿӇ�FKӍ�ÿӏQK�[HP�FkX�QjR�WKtFK�KӧS�
YӟL�QKӳQJ�Ju�ÿm�[ҧ\�UD�FKR�PuQK�WURQJ�WXҫQ�OӉ�YӯD�TXD��.K{QJ�Fy�FkX�WUҧ�OӡL�QjR�ÿ~QJ�KD\�
VDL��.K{QJ�QrQ�PҩW�TXi�QKLӅX�JLӡ�ÿӇ�OӵD�FKӑQ���

&iFK�SKkQ�ORҥL�QKѭ�VDX���

�� �ĈLӅX�Qҫ\�KRjQ�WRjQ�NK{QJ�[ҧ\�UD�FKR�7{L�
�� �;ҧ\�UD�FKR�W{L�PӝW�SKҫQ�QjR��KD\�WKӍQK�WKRҧQJ�
�� �7KѭӡQJ�[ҧ\�UD�FKR�7{L��KD\�QKLӅX�OҫQ�
�� �5ҩW�WKѭӡQJ�[ҧ\�UD��KD\�KҫX�KӃW�O~F�QjR�FǊQJ�Fy�

D A S 
���7{L�QKұQ�WKҩ\�NKy�Pj�QJKӍ�QJѫL�������������������������������������������������������������������������

���7{L�WKҩ\�PuQK�Eӏ�NK{�PLӋQJ��������������������������������������������������������������������������������

���7{L�NK{QJ�WKҩ\�Fy�PӝW�FҧP�JLiF�OҥF�TXDQ�QjR��Fҧ������������������������������������������������

���7{L�Eӏ�NKy�WKӣ��WKӣ�QKDQK��NKy�WKӣ�Pj�NK{QJ�GR�OjP�YLӋF�PӋW����������������������������

���7{L�WKҩ\�NKy�Pj�EҳW�WD\�YjR�OjP�F{QJ�YLӋF���������������������������������������������������������

���7{L�ÿm�SKҧQ�ӭQJ�FiFK�TXi�Oӕ��NKL�Fy�QKӳQJ�Vӵ�YLӋF�[m\�UD�����������������������������������

���7D\�W{L�Eӏ�UXQ�����������������������������������������������������������������������������������������������������

���7{L�WKҩ\�PuQK�ÿm�G�QJ�TXi�QKLӅX�QăQJ�OӵF�YjR�YLӋF�OR�OҳQJ���������������������������������

�� 7{L�OR�PuQK�ÿӃQ�QKӳQJ�QѫL�Pj�W{L�Fy�WKӇ�Eӏ�KӕW�KRҧQJ�Yj�Wӵ�OjP�PҩW�PһW������������

����7{L�WKҩ\�WѭѫQJ�ODL�PuQK�FKҧ�Fy�Ju�ÿӇ�PRQJ�FKӡ�Fҧ���������������������������������������������

����7{L�WKҩ\�EӗQ�FKӗQ��������������������������������������������������������������������������������������������

����7{L�WKҩ\�NKy�Pj�WKѭ�JLmQ����������������������������������������������������������������������������������

����7{L�WKҩ\�PuQK�[XӕQJ�WLQK�WKҫQ�Yj�EXӗQ�UҫX�������������������������������������������������������

����7{L�WKҩ\�WKLӃX�NLrQ�QKүQ�YӟL�QKӳQJ�ÿLӅX�FҧQ�WUӣ�YLӋF�W{L�ÿDQJ�OjP���������������������

����7{L�WKҩ\�PuQK�JҫQ�QKѭ�Eӏ�KӕW�KRҧQJ������������������������������������������������������������������

����7{L�NK{QJ�WKҩ\�KăQJ�KiL�ÿӇ�OjP�EҩW�Fӭ�FKX\ӋQ�Ju����������������������������������������������

����7{L�WKҩ\�PuQK�Oj�QJѭӡL�NpP�JLi�WUӏ���������������������������������������������������������������������

����7{L�WKҩ\�PuQK�UҩW�GӉ�QKҥ\�FҧP��������������������������������������������������������������������������

��� 7{L�WKҩ\�WLP�PuQK�ÿұS�QKDQK��ÿұS�KөW�QKӏS�Pj�NK{QJ�GR�OjP�YLӋF�PӋW��������������

����7{L�FҧP�WKҩ\�Vӧ�Y{�Fӟ���������������������������������������������������������������������������������������

����7{L�FҧP�WKҩ\�FXӝF�VӕQJ�PuQK�NK{QJ�Fy�ê�QJKƭD������������������������������������������������
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7әQJ�FӝQJ�Vӕ�ÿLӇP�

7әQJ�FӝQJ�Vӕ�ÿLӇP�VDX�NKL�QKkQ�FKR�� 
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)LOLSLQR�DASS�2 1  Name:  Date: 

Basahin ang mga talata at bilugan ang mga numero na nagpapahayag ng mga nararamdaman mo o 
nangyayari sayo sa mga nakalipas na lingo.  Walang tama o maling sagot.  Iwasang pagtuunan ng 
maraming oras ang bawat talata. �

Panuto: 
0 Hindi nangyayari / nagaganap sa akin  �
1 Paminsanminsan nangyayari / nagaganap sa akin  2  Pangkaraniwang 
nangyayri / nagaganap sa akin  3  Madalas na nangyayari / nagaganap sa akin.  

1 Nahihirapan akong tumimo  0      1      2      3 2 Batid ko ang panunuyo ng aking bibig 0      1      2      3 

3 Hindi ko man lang maranasan ang makaramdam ng mabuti 0    1    2    3 

4 Nakakaranas ako ng hirap na paghinga (hal. Sobrang bilis ng paghinga,  0    1    2    3 kawalan 
ng hininga kung hindi aapuhin ito) 

5 Nahihirapan akong magkusa na gumawa  0    1    2    3 

6 Masyado akong nagiging intimidida sa mga situasyon 0      1      2      3 7 Nakaranas ako 

ng panginginig (hal. Sa kamay)  0      1      2      3 �

8 Naramdaman ko na masyado akong gumagamit ng aking nevous energy  0    1    2    3 

9 Nangangamba ako sa mga situasyong kung saan maari akong matuliro at 0    1    2    3 
makagawa nang hindi matino �

10 Nararamdaman ko na wala naman akong inaasahan 0      1      2      3 11 Nakita ko na lang ang sarili 

na masaya 0      1      2      3 12 Nahihirapan akong magrelaks / mamahinga 0      1      2      3 13 

Naramadaman kong maging mapagkumbaba at matamlay. 0      1      2      3 14 Hindi ko pinapansin 

ang bagay na nakakahadlang sa aking ginagawa 0      1      2      3 �

15 Naramdaman kong muntik na akong matuliro 0    1    2    3 

16 Hindi ko nagagawang maging magilas / aktibo sa kahit anong bagay  0    1    2    3 

17 Naramdaman kong wala akong kwenta 0    1    2    3 

18 Naramdaman kong sa halip ay nagiging mapangkupkop ako 0    1    2    3 

19 Batid ko ang galaw ng aking puso kahit hindi ako kumikilos (hal. Pagbilis ng 0    1    2    3 
pintig, pagkawala ng pintig ng puso) 

20 Natatakot ako ng walang kadahilanan  0    1    2    3 21 Naramdaman kong walang 
kahulugan ang buhay  0      1      2      3 

�Dr. AnnaLiza H. Sta. Ana.�
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Ã�¦��µ¦ª·�¥́°́¨Â�¦r Þ×ß�Â��¢°¦r¤ DASS-21

 ®�oµ 1 �µ�  2 ®�oµ 

®¤µ¥Á¨��¦³�Îµ�́ª�¼o�iª¥:  

�ºÉ°¥n° : 

ª́�Á�º°��eÁ�·� :

  ª́�             Á�º°�                �e 
           (�́ª°¥nµ�Á�n�:  01-JAN-2007) 

ª´��¸É: 

     2 0 

ª́�           Á�º°�                  �e 
     (�́ª°¥nµ�Á�n�:  01-JAN-2007) 

́��µ®r:  

        0          48              96 
(��ª��¨¤¦³¥³Áª¨µ�¸É�nµ�Á�oµ¦nª¤Ä��µ¦ª·�́¥) 

Ã�¦�°nµ��o°�ªµ¤Â�n¨³�o°Â¨³ª��¨¤®¤µ¥Á¨� 0, 1, 2 ®¦º° 3 �¸É¦³�»�o°�ªµ¤Å�o�¦��´��nµ�¤µ�»�Ä��nª�´��µ®r�¸É�nµ�¤µ  �´Ê��¸Ê 
Å¤n¤̧�Îµ�°��¸É�¼�®¦º°�Îµ�°��¸É�·�  �nµ�Å¤n�ª¦Ä�oÁª¨µ¤µ��´�Ä�Â�n¨³�o°�ªµ¤ 

Á���r�µ¦�¦³Á¤·�¤¸�́��¸Ê: 
0  Å¤n�¦��´��oµ¡Á�oµÁ¨¥ 

1  �¦��´��oµ¡Á�oµ�oµ� ®¦º°Á�·��¹Ê�Á�}��µ��¦´Ê� 
2  �¦��´��oµ¡Á�oµ ®¦º°Á�·��¹Ê��n°¥ 

3  �¦��´��oµ¡Á�oµ¤µ� ®¦º°Á�·��¹Ê��n°¥¤µ��¸É»� 

1 �oµ¡Á�oµ¦¼o¹�ªnµ¥µ��¸É�³�n°��¨µ¥°µ¦¤�r    0      1      2      3 

2 �oµ¡Á�oµ�¦µ�ªnµ�oµ¡Á�oµ¤¸°µ�µ¦�µ�Â®o� 0      1      2      3 

3 �oµ¡Á�oµ¦¼o¹�Å¤n�̧�¹Ê�Á¨¥ 0      1      2      3 

4 �oµ¡Á�oµ¤¸°µ�µ¦®µ¥Ä�¨Îµ�µ� (Á�n� ¤̧°µ�µ¦®µ¥Ä�Á¦Èª�¹Ê��·����·  
¤̧°µ�µ¦®µ¥Ä�Å¤n°°�Â¤oªnµ�³Å¤nÅ�o°°�Â¦�) 

0      1      2      3 

5 �oµ¡Á�oµ¦¼o¹��Îµ�·��¦¦¤�oª¥��Á°�Å�o�n°��oµ�Îµ�µ� 0      1      2      3 

6 �oµ¡Á�oµÁ¦·É¤¤̧��·�·¦·¥µ�°��°��n°·É��nµ� Ç  ¤µ�Á�·�Å� 0      1      2      3 

7 �oµ¡Á�oµ¤¸°µ�µ¦́É� (Á�n� �¸É¤º°�́Ê�°��oµ�) 0      1      2      3 

8 �oµ¡Á�oµ¦¼o¹�ªnµ�oµ¡Á�oµª·���´�ª¨¤µ� 0      1      2      3 

9 �oµ¡Á�oµ¦¼o¹��́�ª¨�´�Á®�»�µ¦�r�¸É°µ��ÎµÄ®o�oµ¡Á�oµ¦¼o¹��ºÉ��¨´ªÂ¨³�¦³�Îµ·É�Ä�Ã�¥¤·Å�o�·�  0      1      2      3 

10 �oµ¡Á�oµ¦¼o¹�ªnµ�oµ¡Á�oµÅ¤n¤̧Á�jµ®¤µ¥ 0      1      2      3 

11 �oµ¡Á�oµÁ¦·É¤¦¼o¹�ªnµ�oµ¡Á�oµ¤¸°µ�µ¦�¦³ª��¦³ªµ¥Ä�  0      1      2      3 

12 �oµ¡Á�oµ¦¼o¹�Å¤n�n°��¨µ¥ 0      1      2      3 

���



Translated into Thai by OK Translation version dated 23 May 2007  ®�oµ 2 �µ� 2 ®�oµ 

13 �oµ¡Á�oµ¦¼o¹��·�Ä�Á®�µ®�°¥Â¨³Á«¦oµ�¹¤ 0      1      2      3 

14 �oµ¡Á�oµ��Å¤nÅ�o�́�£µª³Ä��È�µ¤�¸É�ÎµÄ®o�oµ¡Á�oµÅ¤nµ¤µ¦��Îµ°³Å¦�n°�µ��¸É�oµ¡Á�oµ�Îµ΅��¦³�Îµ°¥¼n    0      1      2      3 

15 �oµ¡Á�oµ¦¼o¹�ªnµ�oµ¡Á�oµ¤¸°µ�µ¦�¨oµ¥�´�°µ�µ¦®ª´É�ª·��  0      1      2      3 

16 �oµ¡Á�oµÅ¤n¦¼o¹��¦³�º°¦º°¦o��n°·É�Ä�  0      1      2      3 

17 �oµ¡Á�oµ¦¼o¹�Á�}���Å¤n¤̧�»��nµ 0      1      2      3 

18 �oµ¡Á�oµ¦¼o¹�ªnµ�oµ¡Á�oµ�n°��oµ�¤¸°µ¦¤�r�»�Á�¸¥ª�nµ¥ 0      1      2      3 

19 �oµ¡Á�oµ¦´�¦¼o�¹��µ¦�Îµ�µ��°�®´ªÄ��°��oµ¡Á�oµÄ��°��¸É�oµ¡Á�oµÅ¤nÅ�o°°�Â¦� (Á�n� 

¦¼o¹��¹��µ¦Á�o��°�®´ªÄ�Á¡·É¤�¹Ê�  �µ¦®¥»�Á�o��°�®´ªÄ�) 

0      1      2      3 

20 �oµ¡Á�oµ¦¼o¹��¨´ªÃ�¥Å¤n¤̧Á®�»�¨Ä� Ç  0      1      2      3 

21 �oµ¡Á�oµ¦¼o¹�ªnµ�¸ª·�Å¤n¤̧�ªµ¤®¤µ¥ 0      1      2      3 

���



DAS S 21
Greek translation and Adaptation  
George N. Lyrakos  and Chrysa Arvaniti ǵȞȠȝĮ : ǾȝİȡȠȝȘȞȓĮ: 

ȆĮȡĮțĮȜȫ�įȚĮȕȐıĲİ� țȐșİ� įȒȜȦıȘ� țĮȚ� țȣțȜȫıĲİ�  ȑȞĮȞ� ĮȡȚșȝȩ� �� ���� ����Ȓ���ʌȠȣ�ʌȡȠıįȚȠȡȓȗİȚ�ʌȩıȠ�Ș�
įȒȜȦıȘ�ıĮȢ�ĮȞĲȚʌȡȠıȫʌİȣıİ� țĮĲȐ�ĲȘ�įȚȐȡțİȚĮ�ĲȘȢ�ʌȡȠȘȖȠȪȝİȞȘȢ�İȕįȠȝȐįĮȢ��ǻİȞ�ȣʌȐȡȤİȚ�țĮȝȓĮ�ıȦıĲȒ�
Ȓ�ȜĮȞșĮıȝȑȞȘ�ĮʌȐȞĲȘıȘ��ȂȘȞ�ȟȠįȑȥİĲİ�ʌȐȡĮ�ʌȠȜȪ�ȤȡȩȞȠ�ıİ�ȠʌȠȚĮįȒʌȠĲİ�įȒȜȦıȘ. 

ǺĮșȝȠȜȠȖȒıĲİ�ıȪȝĳȦȞĮ�ȝİ�ĲȘȞ��ĮțȩȜȠȣșȘ�țȜȓȝĮțĮ� 

���ǻİȞ�ȓıȤȣıİ�țĮșȩȜȠȣ�ȖȚĮ�ȝȑȞĮ 
1  ǴıȤȣİ�ȖȚĮ��ȝȑȞĮ�ıİ�ȑȞĮȞ��ȠȡȚıȝȑȞȠ�ȕĮșȝȩ��Ȓ�ȖȚĮ�ȝȚțȡȩ�ȤȡȠȞȚțȩ�įȚȐıĲȘȝĮ� 
2  ǴıȤȣİ�ȖȚĮ��ȝȑȞĮ�ıİ��ȑȞĮȞ�ȚįȚĮȓĲİȡȠ�ȕĮșȝȩ��Ȓ�ȖȚĮ��ȝİȖȐȜȠ�ȤȡȠȞȚțȩ�įȚȐıĲȘȝĮ� 
���ǴıȤȣİ�ȖȚĮ��ȝȑȞĮ�ʌȐȡĮ�ʌȠȜȪ��Ȓ�ĲȚȢ�ʌİȡȚııȩĲİȡİȢ�ĳȠȡȑȢ� 

1 ǻİȞ�ȝʌȠȡȠȪıĮ��ȞĮ�ȘȡİȝȒıȦ�ĲȠȞ�İĮȣĲȩ�ȝȠȣ ��������� ���������� 

2 ǲȞȚȦșĮ��ȩĲȚ�ĲȠ�ıĲȩȝĮ�ȝȠȣ�ȒĲĮȞ�ȟȘȡȩ ���������   �������� 

� ǻİȞ�ȝʌȠȡȠȪıĮ���ȞĮ�ȕȚȫıȦ�țĮȞȑȞĮ��șİĲȚțȩ�ıȣȞĮȓıșȘȝĮ ��������� ���������� 

4 ǻȣıțȠȜİȣȩȝȠȣȞ��Ȟ¶�ĮȞĮıȐȞȦ��ʌ�Ȥ���ȣʌİȡȕȠȜȚțȐ�ȖȡȒȖȠȡȘ�ĮȞĮʌȞȠȒ��țȩȥȚȝȠ�ĲȘȢ�
ĮȞȐıĮȢ�ȝȠȣ�ȤȦȡȓȢ�ȞĮ�ȑȤȦ�țȐȞİȚ�ıȦȝĮĲȚțȒ�ʌȡȠıʌȐșİȚĮ�� 

��������� ���������� 

5 ȂȠȣ�ĳȐȞȘțİ��įȪıțȠȜȠ�ȞĮ�ĮȞĮȜȐȕȦ�ĲȘȞ��ʌȡȦĲȠȕȠȣȜȓĮ�ȞĮ�țȐȞȦ�țȐʌȠȚĮ�ʌȡȐȖȝĮĲĮ ��������� ���������� 

6 ǼȓȤĮ�ĲȘȞ�ĲȐıȘ�ȞĮ�ĮȞĲȚįȡȫ�ȣʌİȡȕȠȜȚțȐ�ıĲȚȢ�țĮĲĮıĲȐıİȚȢ�ʌȠȣ�ĮȞĲȚȝİĲȫʌȚȗĮ ��������� ���������� 

7 ǹȚıșȐȞșȘțĮ�ĲȡİȝȠȪȜĮ��ʌȤ�ıĲĮ�ȤȑȡȚĮ� ��������� ���������� 

8 ǹȚıșĮȞȩȝȠȣȞ�ıȣȤȞȐ�ȞİȣȡȚțȩĲȘĲĮ ��������� ���������� 

9 ǹȞȘıȣȤȠȪıĮ��ȖȚĮ�ĲȚȢ�țĮĲĮıĲȐıİȚȢ�ıĲȚȢ�ȠʌȠȓİȢ�șĮ�ȝʌȠȡȠȪıĮ�ȞĮ�ʌĮȞȚțȠȕȜȘșȫ�țĮȚ�
ȞĮ�ĳĮȞȫ�ĮȞȩȘĲȠȢ�ıĲȠȣȢ�ȐȜȜȠȣȢ 

��������� ���������� 

�� ǲȞȚȦıĮ��ȩĲȚ�įİȞ�İȓȤĮ�ĲȓʌȠĲĮ�ȞĮ�ʌȡȠıȝȑȞȦ�ȝİ�İȞįȚĮĳȑȡȠȞ ��������� ���      � 

11 ǺȡȒțĮ�ĲȠȞ�İĮȣĲȩ�ȝȠȣ�ȞĮ�ȞȚȫșİȚ�İȞȠȤȜȘȝȑȞȠȢ ��������� ���������� 

12 ȂȠȣ�ȒĲĮȞ��įȪıțȠȜȠ�ȞĮ�ȤĮȜĮȡȫıȦ ��������� ���������� 

�� ǲȞȚȦșĮ�ȝİȜĮȖȤȠȜȚțȩȢ�țĮȚ�ĮʌȠȖȠȘĲİȣȝȑȞȠȢ ��������� ���������� 

14 ǻİȞ�ȝʌȠȡȠȪıĮ�ȞĮ�ĮȞİȤĲȫ��ȠĲȚįȒʌȠĲİ��ȝİ�țȡĮĲȠȪıİ��Įʌȩ�ĲȠ�ȞĮ�ıȣȞİȤȓıȦ�ȝİ�ĮȣĲȩ�
ʌȠȣ�ȑțĮȞĮ 

��������� ���������� 

15 ǲȞȚȦıĮ�ʌȠȜȪ�țȠȞĲȐ�ıĲȠȞ�ʌĮȞȚțȩ ��������� ���������� 

16 ȉȓʌȠĲĮ�įİȞ�ȝʌȠȡȠȪıİ�ȞĮ�ȝİ�țȐȞİȚ�ȞĮ�ȞȚȫıȦ�İȞșȠȣıȚĮıȝȩ ��������� ���������� 

17 ǲȞȚȦıĮ��ȩĲȚ�įİȞ�ȐȟȚȗĮ�ʌȠȜȪ�ȦȢ�ȐĲȠȝȠ ��������� ���������� 

18 ǲȞȚȦıĮ��ȩĲȚ�ȒȝȠȣȞ�ĮȡțİĲȐ�İȣİȡȑșȚıĲȠȢ ��������� ���������� 

19 ǹȚıșĮȞȩȝȠȣȞ�ĲȘȞ�țĮȡįȚȐ�ȝȠȣ�ȞĮ�ȤĲȣʌȐİȚ�ȤȦȡȓȢ�ȞĮ�ȑȤİȚ�ʌȡȠȘȖȘșİȓ�ıȦȝĮĲȚțȒ�
ȐıțȘıȘ��ĲĮȤȣʌĮȜȝȓĮ��ĮȡȡȣșȝȓĮ� 

��������� ���������� 

�� ǲȞȚȦıĮ�ĳȠȕȚıȝȑȞȠȢ�ȤȦȡȓȢ�ȞĮ�ȣʌȐȡȤİȚ�ȜȩȖȠȢ ��������� �����   � 

21 ǲȞȚȦıĮ�ʌȦȢ� Ș�ȗȦȒ�įİȞ�İȓȤİ� ȞȩȘȝĮ ��������� ���������� 

���



Italian translation and Adaptation 

DAS S 21 Nome: Data: 

Per favore legga ogni frase e cerchi un numero 0, 1, 2 o 3 che indichi quanto la frase le si addice 
considerando gli ultimi giorni. Non ci sono risposte giuste o sbagliate. Non impieghi troppo tempo per 
ogni frase. 

L’indice della scala è: 
0  Non mi si addice per niente 
1  Si addice a me per alcuni aspetti, o a volte 
2  Si addice a me per alcuni aspetti, o per buona parte delle volte 
3  Si addice molto a me, o  per la maggior parte delle volte 

1 Ho trovato diff icile calmarmi 0      1   2      3 

2 Ero consapevole della secchezza della mia bocca 0      1   2      3 

3 Non riuscivo a provare per niente un sentimento positivo 0      1   2      3 

4 Ho provato diff icoltà di respirazione  (come: respiro eccessivamente rapido, 
mancanza del respiro anche in assenza di sforzo fisico) 

0      1   2      3 

5 Ho trovato diff icile farmi venire iniziative per fare qualcosa 0      1   2      3 

6 Ho avuto la tendenza a reagire eccessivamente a certe situazioni 0      1   2      3 

7 Mi è capitato di tremare (specie alle mani) 0      1   2      3 

8 Sentivo che ero troppo nervoso 0      1   2      3 

9 Mi sono preoccupato a proposito di certe situazioni nelle quali potevo andare 
in panico o fare la figura dello stupido 

0   1   2      3 

10 Sentivo che non avevo voglia di fare niente 0      1   2      3 

11 Mi sentivo agitato 0      1   2      3 

12 Trovavo diff icile rilassarmi 0      1   2      3 

13 Mi sentivo abbattuto e malinconico 0      1   2      3 

14 Ero intollerante verso tutto quello che mi tratteneva da quello che stavo 
facendo 

0      1   2      3 

15 Sentivo che ero vicino ad andare in panico 0      1   2      3 

16 Non ero in grado di entusiasmarmi per niente 0      1   2      3 

17 Mi sono sentita una persona di poco valore 0      1   2      3 

18 Sentivo di essere piuttosto permaloso 0      1   2      3 

19 Ero consapevole dell’azione del mio cuore in assenza di sforzo fisico (come: 
senso di aumento del ritmo cardiaco, cuore che manca un battito) 

0      1   2      3 

20 Mi spaventavo senza alcuna ragione 0      1   2      3 

21 Sentivo che la vita era senza significato 0      1   2      3 

���



'$66����6FRULQJ�,QVWUXFWLRQV�

7KH�'$66����VKRXOG�QRW�EH�XVHG�WR�UHSODFH�D�IDFH�WR�IDFH�FOLQLFDO�LQWHUYLHZ��,I�\RX�DUH�H[SHULHQFLQJ�

VLJQLILFDQW�HPRWLRQDO�GLIILFXOWLHV�\RX�VKRXOG�FRQWDFW�\RXU�*3�IRU�D�UHIHUUDO�WR�D�TXDOLILHG�SURIHVVLRQDO���

'HSUHVVLRQ��$Q[LHW\�DQG�6WUHVV�6FDOH������,WHPV��'$66������

7KH�'HSUHVVLRQ��$Q[LHW\�DQG�6WUHVV�6FDOH������,WHPV��'$66�����LV�D�VHW�RI�WKUHH�VHOI�UHSRUW�VFDOHV�

GHVLJQHG�WR�PHDVXUH�WKH�HPRWLRQDO�VWDWHV�RI�GHSUHVVLRQ��DQ[LHW\�DQG�VWUHVV���

(DFK�RI�WKH�WKUHH�'$66����VFDOHV�FRQWDLQV���LWHPV��GLYLGHG�LQWR�VXEVFDOHV�ZLWK�VLPLODU�FRQWHQW��7KH�

GHSUHVVLRQ�VFDOH�DVVHVVHV�G\VSKRULD��KRSHOHVVQHVV��GHYDOXDWLRQ�RI�OLIH��VHOI�GHSUHFDWLRQ��ODFN�RI�LQWHUHVW�

��LQYROYHPHQW��DQKHGRQLD�DQG�LQHUWLD��7KH�DQ[LHW\�VFDOH�DVVHVVHV�DXWRQRPLF�DURXVDO��VNHOHWDO�PXVFOH�

HIIHFWV��VLWXDWLRQDO�DQ[LHW\��DQG�VXEMHFWLYH�H[SHULHQFH�RI�DQ[LRXV�DIIHFW��7KH�VWUHVV�VFDOH�LV�VHQVLWLYH�WR�

OHYHOV�RI�FKURQLF�QRQ�VSHFLILF�DURXVDO��,W�DVVHVVHV�GLIILFXOW\�UHOD[LQJ��QHUYRXV�DURXVDO��DQG�EHLQJ�HDVLO\�

XSVHW���DJLWDWHG��LUULWDEOH���RYHU�UHDFWLYH�DQG�LPSDWLHQW��6FRUHV�IRU�GHSUHVVLRQ��DQ[LHW\�DQG�VWUHVV�DUH�

FDOFXODWHG�E\�VXPPLQJ�WKH�VFRUHV�IRU�WKH�UHOHYDQW�LWHPV���

7KH�'$66����LV�EDVHG�RQ�D�GLPHQVLRQDO�UDWKHU�WKDQ�D�FDWHJRULFDO�FRQFHSWLRQ�RI�SV\FKRORJLFDO�

GLVRUGHU��7KH�DVVXPSWLRQ�RQ�ZKLFK�WKH�'$66����GHYHORSPHQW�ZDV�EDVHG��DQG�ZKLFK�ZDV�FRQILUPHG�

E\�WKH�UHVHDUFK�GDWD��LV�WKDW�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�GHSUHVVLRQ��DQ[LHW\�DQG�WKH�VWUHVV�H[SHULHQFHG�

E\�QRUPDO�VXEMHFWV�DQG�FOLQLFDO�SRSXODWLRQV�DUH�HVVHQWLDOO\�GLIIHUHQFHV�RI�GHJUHH��7KH�'$66����

WKHUHIRUH�KDV�QR�GLUHFW�LPSOLFDWLRQV�IRU�WKH�DOORFDWLRQ�RI�SDWLHQWV�WR�GLVFUHWH�GLDJQRVWLF�FDWHJRULHV�

SRVWXODWHG�LQ�FODVVLILFDWRU\�V\VWHPV�VXFK�DV�WKH�'60�DQG�,&'���

5HFRPPHQGHG�FXW�RII�VFRUHV�IRU�FRQYHQWLRQDO�VHYHULW\�ODEHOV��QRUPDO��PRGHUDWH��VHYHUH��DUH�DV�

IROORZV���

1%�6FRUHV�RQ�WKH�'$66����ZLOO�QHHG�WR�EH�PXOWLSOLHG�E\���WR�FDOFXODWH�WKH�ILQDO�VFRUH��

'HSUHVVLRQ� $Q[LHW\� 6WUHVV�

1RUPDO� ��� ��� ����

0LOG� ����� ��� �����

0RGHUDWH� ����� ����� �����

6HYHUH� ����� ����� �����

([WUHPHO\�6HYHUH� ���� ���� ����

/RYLERQG��6�+��	�/RYLERQG��3�)����������0DQXDO�IRU�WKH�'HSUHVVLRQ�$Q[LHW\�	�6WUHVV�6FDOHV����QG�

(G��6\GQH\��3V\FKRORJ\�)RXQGDWLRQ��

����
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1$0(�BBBBBBBBBBBBBBBBBB�&2'(��IRU�UHVHDUFKHU�RQO\��BBBBBBBBBBBBBBB�

'DWH�RI�GDWD�FROOHFWLRQ�BBBBBBBBBBBBBBBBBBBBBBBBB�

7KLV�TXHVWLRQQDLUH�DVNV�\RX�DERXW�KRZ�PXFK�\RXU�FRQILGHQFH�LV�IRU�GRLQJ�H[HUFLVH�LQ�HDFK�RI�WKH�

IROORZLQJ�VLWXDWLRQV��8VLQJ�WKH�VFDOH�IURP���������LQGLFDWH�\RXU�FRQILGHQFH�OHYHO��µH[HUFLVH¶�LV�

SODQQHG�SK\VLFDO�DFWLYLW\�XQGHUWDNHQ�IRU�KHDOWK�EHQHILWV��H�J��MRJJLQJ��SODQQHG�ZDONV��ZHLJKW�OLIWLQJ���

(YHQ�LI�\RX�KDYH�QRW�EHHQ�H[HUFLVLQJ�QRZ��SOHDVH�UHDG�DQG�DQVZHU�WR�HDFK�TXHVWLRQ�E\�PDUNLQJ�RQH�

QXPEHU�IRU�HDFK�VLWXDWLRQ�������

/HYHO�RI�FRQILGHQFH� �1RW�DW�DOO� ���6OLJKWO\� ����0RGHUDWH� �����9HU\� ([WUHPHO\�

��� ���� ���� ���� ���� ���� ���� ���� ���� ���� �����

%DUULHU�VHOI�HIILFDF\�

:KHQ�,�ODFN�

GLVFLSOLQH�WR�H[HUFLVH�

:KHQ�,�DP�

QDXVHDWHG�

:KHQ�H[HUFLVH�LV�QRW�

D�SULRULW\��

:KHQ�WKH�ZHDWKHU�LV�

EDG�

:KHQ�,�DP�WLUHG�

:KHQ�,�DP�QRW�

LQWHUHVWHG�LQ�

H[HUFLVLQJ�

:KHQ�,�ODFN�WLPH�

:KHQ�,�GR�QRW�HQMR\�

H[HUFLVLQJ�

���



5RJHUV��/�4���HW�DO���([HUFLVH�EDUULHU�DQG�WDVN�VHOI�HIILFDF\�LQ�EUHDVW�FDQFHU�SDWLHQWV�GXULQJ�WUHDWPHQW��

6XSSRUWLYH�FDUH�LQ�FDQFHU���������������S���������

:KHQ�,�GR�QRW�KDYH�

VRPHRQH�WR�

HQFRXUDJH��

�PH�WR�H[HUFLVH�

7DVN�VHOI�HIILFDF\�

,�FDQ�ZDON�EULVNO\�

IRU����PLQ�ZLWKRXW�

VWRSSLQJ�

,�FDQ�UXQ�RU�MRJ�IRU�

���PLQ�ZLWKRXW�

VWRSSLQJ�

,�FDQ�FOLPE�WKUHH�

IOLJKWV�RI�VWDLUV�

ZLWKRXW�VWRSSLQJ�

,�FDQ�H[HUFLVH�IRU����

PLQ�DW�D�OHYHO�KDUG�

HQRXJK�WR��

FDXVH�D�ODUJH�

LQFUHDVH�LQ�KHDUW�UDWH�

DQG�EUHDWKLQJ�

���
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1DPHBBBBBBBBBBBBBBBBBBB�&RGH��IRU�UHVHDUFKHU�RQO\��BBBBBBBBBBB�

'DWH�RI�GDWD�FROOHFWLRQ�BBBBBBBBBBBBBBBBBB�

:+$7�$5(�<285�5($6216�,1�(;(5&,6(�$'+(5(1&("�

7KLV�TXHVWLRQQDLUH�LV�XVHG�IRU�DVNLQJ�\RX�DERXW�\RXU�UHDVRQV�WR�GR�RU�QRW�GR�SK\VLFDO�DFWLYLW\�RU�

H[HUFLVH��7KLV�VLPSO\�DVN�KRZ�\RX�DUH�IHHOLQJ�DERXW�H[HUFLVH��8VLQJ�WKH�VFDOH�EHORZ��SOHDVH�PDUN�WR�

WKH�VFRUH�HDFK�RI�WKH�IROORZLQJ�LWHPV�WKDW�LV�WUXH�IRU�\RX��3OHDVH�QRWH�WKDW�WKHUH�DUH�QR�ULJKW�RU�ZURQJ�

DQVZHUV��<RXU�DQVZHUV�ZLOO�EH�KHOG�LQ�FRQILGHQFH�DQG�RQO\�XVHG�IRU�RXU�UHVHDUFK�SXUSRVHV��

1RW�WUXH� 6RPHWLPHV� 9HU\�WUXH�

IRU�PH� WUXH�IRU�PH� IRU�PH�

�� ,�H[HUFLVH�EHFDXVH�RWKHU�SHRSOH�VD\�,�

VKRXOG�

�� �� ���� �� ��

�� ,�IHHO�JXLOW\�ZKHQ�,�GRQ¶W�H[HUFLVH� �� �� �� �� ��

�� ,�YDOXH�WKH�EHQHILWV�RI�H[HUFLVH� �� �� �� �� ��

�� ,�H[HUFLVH�EHFDXVH�LW¶V�IXQ� �� �� �� �� ��

�� ,�GRQ¶W�VHH�ZK\�,�VKRXOG�KDYH�WR�H[HUFLVH� �� �� �� �� ��

�� ,�WDNH�SDUW�LQ�H[HUFLVH�EHFDXVH�P\�

IULHQGV�IDPLO\�SDUWQHU�VD\�,�VKRXOG�

�� �� �� �� ��

�� ,�IHHO�DVKDPHG�ZKHQ�,�PLVV�DQ�

H[HUFLVH�VHVVLRQ�

�� �� �� �� ��

����



�� ,W¶V�LPSRUWDQW�WR�PH�WR�H[HUFLVH�UHJXODUO\� �� �� �� �� ��

�� ,�FDQ¶W�VHH�ZK\�,�VKRXOG�ERWKHU�H[HUFLVLQJ� �� �� �� �� ��

��� ,�HQMR\�P\�H[HUFLVH�VHVVLRQV �� �� �� �� ��

��� ,�H[HUFLVH�EHFDXVH�RWKHUV�ZLOO�QRW�EH�SOHDVHG�

ZLWK�PH�LI�,�GRQ¶W�

�� �� �� �� ��

��� ,�GRQ¶W�VHH�WKH�SRLQW�LQ�H[HUFLVLQJ� �� �� �� �� ��

��� ,�IHHO�OLNH�D�IDLOXUH�ZKHQ�,�KDYHQ¶W�

H[HUFLVHG�LQ�D�ZKLOH�

�� �� �� �� ��

��� ,�WKLQN�LW�LV�LPSRUWDQW�WR�PDNH�WKH�HIIRUW�WR�

H[HUFLVH�UHJXODUO\�

�� �� �� �� ��

��� ,�ILQG�H[HUFLVH�D�SOHDVXUDEOH�DFWLYLW\� �� �� �� �� ��

��� ,�IHHO�XQGHU�SUHVVXUH�IURP�P\�IULHQGV�IDPLO\�WR�

H[HUFLVH�

�� �� �� �� ��

��� ,�JHW�UHVWOHVV�LI�,�GRQ¶W�H[HUFLVH�UHJXODUO\� �� �� �� �� ��

��� ,�JHW�SOHDVXUH�DQG�VDWLVIDFWLRQ�IURP�

SDUWLFLSDWLQJ�LQ�H[HUFLVH�

�� �� �� �� ��

��� ,�WKLQN�H[HUFLVLQJ�LV�D�ZDVWH�RI�WLPH� �� �� �� �� ��

���



QUESTIONARIO SULLE MOTIVA=IONI NELL¶ESERICI=IO 
FISICO  (BREQ-2) 

PERCHE¶ TI DEDICHI ALL¶ESERCIZIO FISICO? 
Siamo interessati a capire le ragioni delle persone che decidono di pratica e non praticare esercizio 
fisico. Usando la scala sotto riportata, le chiediamo di indicare quanto è vera ogni affermazione per lei. 
Le ricordiamo che non ci sono risposte giusto o sbagliate e domande ingannevoli. Vogliamo 
semplicemente conoscere come lei personalmente YiYe l¶eserci]io fisico. Le sXe risposte saranno 
mantenute riservate e usate solo per scopi di ricerca.  

LA SUA MOTIVAZIONE A PRATICARE ESERCIZIO FISICO 

Pe
r n

ie
nt

e 
ve

ro
 

pe
r m

e 
 

Ta
lv

ol
ta

 v
er

o 
pe

r m
e 

M
ol

to
 v

er
o 

 
pe

r m
e 

1. Faccio esercizio fisico perchè altre persone dicono che dovrei farlo 0 1 2 3 4 

2. Mi sento in colpa quando non faccio esercizio fisico 0 1 2 3 4 

3. ASSUe]]R i beQefici deOO¶eVeUci]iR fiVicR 0 1 2 3 4 

4. Faccio esercizio fisico perché è divertente 0 1 2 3 4 

5. Non vedo perché dovrei fare esercizio fisico 0 1 2 3 4 

6. Faccio esercizio fisico perché i miai amici/famiglia/partner mi 
dicono che dovrei farlo 0 1 2 3 4 

7. Mi sento in imbarazzo quando perdo un allenamento 0 1 2 3 4 

8. E¶ iPSRUWaQWe SeU Pe faUe eVeUci]iR fiVicR UegROaUPeQWe 0 1 2 3 4 

9. Non vedo perché dovrei preoccuparmi di fare esercizio fisico 0 1 2 3 4 

10. Mi piacciono i miei allenamenti 0 1 2 3 4 

11. Faccio esercizio fisico perché gli altri non saranno contenti di me 
se non lo faccio 0 1 2 3 4 

12. Non vedo la ragione di fare esercizio fisico 0 1 2 3 4 

13. Mi sento incapace quando non faccio esercizio fisico da un pò 0 1 2 3 4 

14. Penso che sia importante fare lo sforzo di praticare esercizio fisico 
regolarmente 0 1 2 3 4 

15. TURYR O¶eVeUci]iR fiVicR XQ¶aWWiYiWj SiaceYROe 0 1 2 3 4 

16. Mi VeQWR ³SUeVVaWR´ dagOi aPici/familiari a praticare esercizio fisico 0 1 2 3 4 

17. Divento inquieto se non faccio esercizio fisico regolarmente 0 1 2 3 4 

18. Traggo piacere e soddisfazione dal fare esercizio fisico 0 1 2 3 4 

19. PeQVR che O¶eVeUci]iR fiVicR Via XQa SeUdiWa di WePSR 0 1 2 3 4 

© BREQ-2 (Markland & Tobin, 2004) 
Translation by Prof. Luca Pietrantoni and Isaac Ruiz Alfaro (2011) 
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EXERCISE REGULATIONS QUESTIONNAIRE (BREQ-2 norsk) 

Alder ___________ år Kjønn:  Mann   Kvinne (sett ring rundt) 

HVA ER GRUNNEN TIL AT DU TRENER? 

Vi er interesserte i å finne ut underliggende grunner for hvorfor personer er 
delaktige eller ikke i fysisk aktivitet og trening. Ved å bruke skalaen under, 
vennligst marker i hvilken grad påstandene stemmer for deg. Vennligst legg 
merke til at det ikke finnes noen rette eller gale svar, og det er heller ingen 
lurespørsmål. Vi ønsker kun å vite dine personlige følelser rundt trening. Dine 
svar vil bli holdt konfidensielt og kun brukt i forbindelse med vår undersøkelse. 

Ikke sant 
for meg 

Delvis sant 
for meg 

Veldig sant 
for meg 

1. Jeg trenger fordi andre sier jeg skal 0 1 2 3 4 

2. Jeg får dårlig samvittighet når jeg ikke
trener

0 1 2 3 4 

3. Jeg verdsetter fordelene av trening 0 1 2 3 4 

4. Jeg trener fordi det er gøy 0 1 2 3 4 

5. Jeg skjønner ikke hvorfor jeg skulle
måtte trene

0 1 2 3 4 

6. Jeg deltar i trening fordi
venner/familie/partner mener jeg bør

0 1 2 3 4 

7. Jeg skammer meg når jeg går glipp av en
treningsøkt

0 1 2 3 4 

8. Det er viktig for meg å trene regelmessig 0 1 2 3 4 

9. Jeg skjønner ikke hvorfor jeg skal bry meg
om å trene

0 1 2 3 4 

10. Jeg liker treningsøktene mine 0 1 2 3 4 

11. Jeg trener fordi andre ikke vil være
fornøyd med meg om jeg ikke gjør det

0 1 2 3 4 

12. Jeg ser ikke noe poeng i å trene 0 1 2 3 4 

1RUZHJLDQ
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13. Jeg føler meg mislykket om jeg ikke har
fått trent på en stund

0 1 2 3 4 

14. Jeg mener det er viktig å gjøre en innsats
for å trene regelmessig

0 1 2 3 4 

15. Trening er for meg lystbetont 0 1 2 3 4 

16. Jeg føler press fra familie/venner om å
trene

0 1 2 3 4 

17. Jeg blir rastløs om jeg ikke trener
regelmessig

0 1 2 3 4 

18. Jeg får glede og tilfredstillelse av å delta i
trening

0 1 2 3 4 

19. Jeg mener trening er bortkastet tid 0 1 2 3 4 

David Markland PhD, C.Psychol 

School of Sport, Health & Exercise Sciences 

University of Wales, Bangor 

d.a.markland@bangor.ac.uk
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$JH� BBBBBBBBBBB�\HDUV 6H[���PDOH IHPDOH��SOHDVH�FLUFOH�

WHY DO YOU ENGAGE IN EXERCISE?

:H�DUH�LQWHUHVWHG�LQ�WKH�UHDVRQV�XQGHUO\LQJ�SHRSOHV¶�GHFLVLRQV�WR�HQJDJH��RU�QRW
HQJDJH�LQ�SK\VLFDO�H[HUFLVH��8VLQJ�WKH�VFDOH�EHORZ��SOHDVH�LQGLFDWH�WR�ZKDW�H[�
WHQW�HDFK�RI�WKH�IROORZLQJ�LWHPV�LV�WUXH�IRU�\RX��3OHDVH�QRWH�WKDW�WKHUH�DUH�QR
ULJKW�RU�ZURQJ�DQVZHUV�DQG�QR�WULFN�TXHVWLRQV��:H�VLPSO\�ZDQW�WR�NQRZ�KRZ
\RX�SHUVRQDOO\�IHHO�DERXW�H[HUFLVH��<RXU�UHVSRQVHV�ZLOO�EH�KHOG�LQ�FRQILGHQFH
DQG�RQO\�XVHG�IRU�RXU�UHVHDUFK�SXUSRVHV�

1RW�WUXH 6RPHWLPHV 9HU\�WUXH
IRU�PH WUXH�IRU�PH IRU�PH

� ,�H[HUFLVH�EHFDXVH�RWKHU�SHRSOH � � � � �
VD\�,�VKRXOG

� ,�IHHO�JXLOW\�ZKHQ�,�GRQ¶W�H[HUFLVH � � � � �

� ,�YDOXH�WKH�EHQHILWV�RI�H[HUFLVH � � � � �

� ,�H[HUFLVH�EHFDXVH�LW¶V�IXQ � � � � �

� ,�GRQ¶W�VHH�ZK\�,�VKRXOG�KDYH�WR�H[HUFLVH � � � � �

� ,�WDNH�SDUW�LQ�H[HUFLVH�EHFDXVH�P\ � � � � �
IULHQGV�IDPLO\�SDUWQHU�VD\�,�VKRXOG

� ,�IHHO�DVKDPHG�ZKHQ�,�PLVV�DQ � � � � �
H[HUFLVH�VHVVLRQ

� ,W¶V�LPSRUWDQW�WR�PH�WR�H[HUFLVH�UHJXODUO\ � � � � �

� ,�FDQ¶W�VHH�ZK\�,�VKRXOG�ERWKHU�H[HUFLVLQJ � � � � �

���



1RW�WUXH 6RPHWLPHV 9HU\�WUXH
IRU�PH WUXH�IRU�PH IRU�PH

�� ,�HQMR\�P\�H[HUFLVH�VHVVLRQV � � � � �

�� ,�H[HUFLVH�EHFDXVH�RWKHUV�ZLOO�QRW�EH � � � � �
SOHDVHG�ZLWK�PH�LI�,�GRQ¶W

�� ,�GRQ¶W�VHH�WKH�SRLQW�LQ�H[HUFLVLQJ � � � � �

�� ,�IHHO�OLNH�D�IDLOXUH�ZKHQ�,�KDYHQ¶W � � � � �
H[HUFLVHG�LQ�D�ZKLOH

�� ,�WKLQN�LW�LV�LPSRUWDQW�WR�PDNH�WKH�HIIRUW�WR � � � � �
H[HUFLVH�UHJXODUO\

�� ,�ILQG�H[HUFLVH�D�SOHDVXUDEOH�DFWLYLW\ � � � � �

�� ,�IHHO�XQGHU�SUHVVXUH�IURP�P\�IULHQGV�IDPLO\ � � � � �
WR�H[HUFLVH

�� ,�JHW�UHVWOHVV�LI�,�GRQ¶W�H[HUFLVH�UHJXODUO\ � � � � �

�� ,�JHW�SOHDVXUH�DQG�VDWLVIDFWLRQ�IURP � � � � �
SDUWLFLSDWLQJ�LQ�H[HUFLVH

�� ,�WKLQN�H[HUFLVLQJ�LV�D�ZDVWH�RI�WLPH � � � � �

7KDQN�\RX�IRU�WDNLQJ�SDUW�LQ�RXU�UHVHDUFK

'DYLG�0DUNODQG�3K'��&�3V\FKRO
6FKRRO�RI�6SRUW��+HDOWK�	�([HUFLH�6FLHQFHV
8QLYHUVLW\�RI�:DOHV��%DQJRU
(�PDLO��G�D�PDUNODQG#EDQJRU�DF�XN
$SULO�����

���



%5(4���±�9HUVmR�3RUWXJXHVD�
�3DOPHLUD��$���7HL[HLUD��3��6LOYD��0��	�0DUNODQG��'���������

(VWDPRV�LQWHUHVVDGRV�QDV�UD]}HV�IXQGDPHQWDLV�GDV�SHVVRDV�QD�GHFLVmR�GH�VH�HQYROYHUHP�
RX�QmR�HQYROYHUHP�QR�H[HUFtFLR�ItVLFR��8VDQGR�D�HVFDOD�DEDL[R��SRU�IDYRU�LQGLTXH�TXDO�R�
QtYHO�PDLV�YHUGDGHLUR�SDUD�VL��5HOHPEUDPRV�TXH�QmR�Ki�UHVSRVWDV�FHUWDV�RX�HUUDGDV�QHP�
SHUJXQWDV� WUDLoRHLUDV�� 4XHUHPRV� DSHQDV� VDEHU� FRPR� p� TXH� VH� VHQWH� HP� UHODomR� DR�
H[HUFtFLR���

Porque é que faz exercício? 

1mR�p�YHUGDGH�
SDUD�PLP�

$OJXPDV�YH]HV�p�
YHUGDGH�SDUD�

PLP�

0XLWDV�YH]HV�p�
YHUGDGH�SDUD�

PLP�
� � � � �

�� )DoR�H[HUFtFLR�SRUTXH�RXWUDV�SHVVRDV�GL]HP�TXH�GHYR�ID]HU �����������������������������������������������������
�� 6LQWR�PH�FXOSDGR�D�TXDQGR�QmR�IDoR�H[HUFtFLR��������������������������������������������������������������������������
�� 'RX�YDORU�DRV�EHQHItFLRV�YDQWDJHQV�GR�H[HUFtFLR�����������������������������������������������������������������������
�� )DoR�H[HUFtFLR�SRUTXH�p�GLYHUWLGR ����������������������������������������������������������������������������������������������
�� 1mR�YHMR�SRUTXH�p�TXH�WHQKR�GH�ID]HU�H[HUFtFLR�������������������������������������������������������������������������
�� 3DUWLFLSR�QR�H[HUFtFLR�SRUTXH�RV�PHXV�DPLJRV�IDPtOLD�GL]HP�TXH�GHYR�ID]HU���������������������������
�� 6LQWR�PH�HQYHUJRQKDGR�D�TXDQGR�IDOWR�D�XPD�VHVVmR�GH�H[HUFtFLR��������������������������������������������
�� e�LPSRUWDQWH�SDUD�PLP�ID]HU�H[HUFtFLR�UHJXODUPHQWH ����������������������������������������������������������������
�� 1mR�SHUFHER�SRUTXH�p�TXH�WHQKR�GH�ID]HU�H[HUFtFLR�������������������������������������������������������������������
��� *RVWR�GDV�PLQKDV�VHVV}HV�GH�H[HUFtFLR���������������������������������������������������������������������������������������
��� )DoR�H[HUFtFLR�SRUTXH�RV�RXWURV�YmR�ILFDU�LQVDWLVIHLWRV�FRPLJR�VH�QmR�IL]HU �����������������������������
��� 1mR�SHUFHER�R�REMHFWLYR�GH�ID]HU�H[HUFtFLR��������������������������������������������������������������������������������
��� 6LQWR�PH�IUDFDVVDGR�D�TXDQGR�QmR�IDoR�H[HUFtFLR�GXUDQWH�DOJXP�WHPSR�����������������������������������
��� 3HQVR�TXH�p�LPSRUWDQWH�ID]HU�XP�HVIRUoR�SRU�ID]HU�H[HUFtFLR�UHJXODUPHQWH������������������������������
��� $FKR�R�H[HUFtFLR�XPD�DFWLYLGDGH�DJUDGiYHO �������������������������������������������������������������������������������
��� 6LQWR�PH�SUHVVLRQDGR�D�SHOD�PLQKD�IDPtOLD�H�DPLJRV�SDUD�ID]HU�H[HUFtFLR��������������������������������
��� 6LQWR�PH�DQVLRVR�D�VH�QmR�IL]HU�H[HUFtFLR�UHJXODUPHQWH ������������������������������������������������������������
��� )LFR�EHP�GLVSRVWR�H�VDWLVIHLWR�SRU�SUDWLFDU�H[HUFtFLR �����������������������������������������������������������������
��� 3HQVR�TXH�R�H[HUFtFLR�p�XPD�SHUGD�GH�WHPSR�����������������������������������������������������������������������������

���



……….………………………………………………………………………………………………………………………

Escala de regulación de la conducta en el ejercicio físico (BREQ-2) Markland y Tobin (2004). 

Yo hago ejercicio... To
ta

lm
en

te
 

en
 

de
sa

cu
er

do
 

Al
go

 e
n 

de
sa

cu
er

do
 

N
eu

tro
 

Al
go

 d
e 

ac
ue

rd
o 

To
ta

lm
en

te
 d

e 
ac

ue
rd

o 

1 Porque los demás me dicen que debo 
hacerlo 

➊ ➋ ➌ ➍ ᆾ 

2 Porque me siento culpable cuando no 
practico 

➊ ➋ ➌ ➍ ᆾ 

3 Porque valoro los beneficios que tiene el 
ejercicio físico 

➊ ➋ ➌ ➍ ᆾ 

4 Porque creo que el ejercicio es divertido ➊ ➋ ➌ ➍ ᆾ 
5 No veo por qué tengo que hacer ejercicio ➊ ➋ ➌ ➍ ᆾ 
6 Porque mis amigos/familia/pareja me dicen 

que debo hacerlo 
➊ ➋ ➌ ➍ ᆾ 

7 Porque no me siento bien conmigo mismo si 
falto a la sesión 

➊ ➋ ➌ ➍ ᆾ 

8 Porque para mí es importante hacer ejercicio 
regularmente 

➊ ➋ ➌ ➍ ᆾ 

9 No veo por qué debo molestarme en hacer 
ejercicio 

➊ ➋ ➌ ➍ ᆾ 

10 Porque disfruto con las sesiones prácticas ➊ ➋ ➌ ➍ ᆾ 
11 Para complacer a otras personas ➊ ➋ ➌ ➍ ᆾ 
12 No veo el sentido de hacer ejercicio ➊ ➋ ➌ ➍ ᆾ 
13 Porque siento que he fallado cuando no he 

realizado un rato de ejercicio 
➊ ➋ ➌ ➍ ᆾ 

14 Porque pienso que es importante hacer el 
esfuerzo de ejercitarse regularmente 

➊ ➋ ➌ ➍ ᆾ 

15 Porque encuentro el ejercicio una actividad 
agradable 

➊ ➋ ➌ ➍ ᆾ 

16 Porque me siento bajo la presión de mis 
amigos/familia para realizar ejercicio 

➊ ➋ ➌ ➍ ᆾ 

17 Porque me pongo nervioso si no hago 
ejercicio regularmente 

➊ ➋ ➌ ➍ ᆾ 

18 Porque me resulta placentero y satisfactorio 
el hacer ejercicio 

➊ ➋ ➌ ➍ ᆾ 

19 Pienso que hacer ejercicio es una pérdida de 
tiempo 

➊ ➋ ➌ ➍ ᆾ 

Regulación intrínseca: 4, 10, 15, 18 
Regulación identificada: 3, 8, 14, 17 
Regulación introyectada: 2, 7, 13,  
Regulación externa: 1, 6, 11, 16 
Desmotivación: 5, 9, 12, 19 

Moreno, J. A., Cervelló, E. M., y Martínez, A. (2007). Measuring self-determination motivation in a physical 
fitness setting: validation of the Behavioral Regulation in Exercise Questionnaire-2 (BREQ-2) in a 
Spanish sample. The Journal of Sport Medicine and Physical Fitness, 47(3), 366-378. 
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 ᷕ㔯䇰忳≽埴䁢婧䭨⓷⌟ Traditional Chinese

⸜漉烉� � � � � � � � � � � � � �㬚

⿏⇍烉䓟⿏� ��⤛⿏� � �婳⚰怠��

䁢Ṩ湤Ἀ天⽆ḳ忳≽␊烎 

⮵㕤㮹䛦㰢⭂⽆ḳㆾᶵ⽆ḳ忳≽忁ẞḳね炻℞⍇⚈ẌㆹᾹデ⇘朆ⷠ㚱冰嵋ˤ啱䓙ᶳ朊䘬慷堐炻婳⛐㭷

ᶨᾳ怠枭ᷕ炻怠↢㚨怑⎰Ἀ䘬㍷徘ˤ㛔⓷⌟᷎㰺㚱㧁㸾䫼㟰炻⚈㬌㭷ᾳ怠枭᷎㰺㚱⮵拗炻ḇ㰺㚱星旙

柴⬀⛐ˤㆹᾹ⎒㗗╖䲼䘬゛Ḯ妋ぐ⮵㕤忳≽䘬ᾳṢ奨デˤ㛔ấ⓷⌟䘬ℏ⭡⮯㚫塓ᾅ⭮炻ᶼ㚫ㅱ䓐⛐

ㆹᾹ䞼䨞䚖䘬ᶲˤ

⬴ℐᶵ

怑⎰ㆹ

㚱㗪怑

⎰ㆹ

朆ⷠ怑

⎰ㆹ

ϭ� ㆹ㚫忳≽炻㗗⚈䁢⇍Ṣ娵䁢ㆹㅱ娚忳≽ Ϭ� ϭ� Ϯ� ϯ� ϰ�

Ϯ� ㆹᶵ忳≽㗪㚫㚱伒らデ Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϯ� ㆹ慵夾忳≽ⷞἮ䘬䙲嗽 Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϰ� ㆹ忳≽㗗⚈䁢忳≽⼰㚱嵋 Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϱ� ㆹᶵ娵䁢ㆹㅱ娚天忳≽ Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϲ�
ㆹ⍣忳≽炻㗗⚈䁢ㆹ䘬㚳⍳� ͬ⭞Ṣ� ͬ�
Ờ� 婒ㆹㅱ娚天忳≽

Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϳ� 䔞ㆹ仢ⷕḮᶨ㫉忳≽炻ㆹ㚫デ⇘但ハ Ϭ� ϭ� Ϯ� ϯ� ϰ�

���



ϴ� ⮵ㆹ侴妨夷⼳忳≽㗗⼰慵天䘬 Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϵ� ㆹ⮎⛐ᶵ娵䁢䁢Ṩ湤天忳≽ġ Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϭϬ� ㆹ朆ⷠ╄㬉ㆹ䘬忳≽ Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϭϭ�
ㆹ⍣忳≽㗗⚈䁢⤪㝄ㆹᶵ忳≽炻⇍Ṣ㚫

デ⇘ᶵ檀冰
Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϭϮ� ㆹᶵ奢⼿忳≽㚱Ṩ湤慵天⿏ Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϭϯ�
䔞ᶨ㭝㗪攻㰺忳≽炻ㆹ㚫奢⼿冒⁷ᾳ

⣙㓿䘬Ṣ
Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϭϰ� ㆹ娵䁢≒≃⛘䵕㊩夷⼳忳≽㗗⼰慵天䘬 Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϭϱ� ㆹ奢⼿忳≽㗗ᾳ⃭㺧㦪嵋䘬ḳね Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϭϲ�
ㆹデ⍿⇘Ἦ冒㚳⍳ㆾ⭞Ṣ䘬⡻≃炻Ὣἧ

ㆹ⍣忳≽
Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϭϳ� ㆹ⤪㝄ᶵ夷⼳忳≽㚫デ⇘䄑帩ᶵ⬱ Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϭϴ� ㆹ⽆⍫冯忳≽ᷕ炻䌚⼿⾓㦪㺧嵛 Ϭ� ϭ� Ϯ� ϯ� ϰ�

ϭϵ� ㆹ娵䁢忳≽㗗㴒屣㗪攻䘬埴䁢 Ϭ� ϭ� Ϯ� ϯ� ϰ�

���
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1DPH�BBBBBBBBBBBBBBBBBBB�&RGH��IRU�UHVHDUFKHU�RQO\��BBBBBBBBBBBB�

'DWH�RI�GDWD�FROOHFWLRQ�BBBBBBBBBBBBBBBBBBBBBB�

%HORZ�LV�D�OLVW�RI�VWDWHPHQWV�WKDW�RWKHU�SHRSOH�ZLWK�\RXU�LOOQHVV�KDYH�VDLG�DUH�LPSRUWDQW��
3OHDVH�FLUFOH�RU�PDUN�RQH�QXPEHU�SHU�OLQH�WR�LQGLFDWH�\RXU�UHVSRQVH�DV�LW�DSSOLHV�WR�WKH�
SDVW���GD\V��
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FACT- B (Version 4)�9LHWQDP

9LHWQDPHVH� ���0D\������
&RS\ULJKW������������ 3DJH���RI���

6DX�ÿk\�Oj�QKӳQJ�ÿLӅX�Pj�QJѭӡL�ÿӗQJ�EӋQK�YӟL�TXê�Yӏ�FKR�Oj�TXDQ�WUӑQJ��Xin khoanh tròn hoặc
đánh dấu mӝt con số cho mӛi hàng để cho biết câu trả lӡi nào áp dөng cho quý vị trong 7 ngày 
qua. 

TÌNH TRẠNG SӬC KHỎE
Hoàn 
toàn 

không 

Chút 
ít 

Ðôi 
chút 

Khá 
nhiều 

Rất 
nhiều 

*3�� 7{L�WKLӃX�QăQJ�OѭӧQJ�VӕQJ��������������������������������������������������������� �� �� �� ��

*3�� 7{L�Eӏ�EXӗQ�Q{Q����������������������������������������������������������������������� �� �� �� �� ��

*3�� 9u�WuQK�WUҥQJ�WKkQ�WKӇ�FӫD�W{L��W{L�NKy�ÿiS�ӭQJ�FiF�QKX�
FҫX�WURQJ�JLD�ÿuQK�W{L���������������������������������������������������������������� �� �� �� ��

*3�� 7{L�Eӏ�ÿDX�QKӭF�������������������������������������������������������������������������� �� �� �� ��

*3�� &iF�SKҧQ�ӭQJ�SKө�FӫD�YLӋF�ÿLӅX�WUӏ�OjP�W{L�Eӏ�NKy�FKӏX������������ �� �� �� ��

*3�� 7{L�FҧP�WKҩ\�EӋQK��������������������������������������������������������������������� �� �� �� ��

*3�� 7{L�EҳW�EXӝF�SKҧL�QҵP�QJKӍ�WUrQ�JLѭӡQJ�������������������������������� �� �� �� �� ��

TÌNH TRẠNG GIAO TIẾP VӞI GIA 
ÐÌNH/XÃ HӜI 

Hoàn 
toàn 

không 

Chút 
ít 

Ðôi 
chút 

Khá 
nhiều 

Rất 
nhiều 

*6� 7{L�FҧP�WKҩ\�JҫQ�JǊL�YӟL�EҥQ�Eq������������������������������������������������ �� �� �� ��

*6� 7{L�ÿѭӧF�JLD�ÿuQK�QkQJ�ÿӥ�WLQK�WKҫQ������������������������������������������ �� �� �� ��

*6� 7{L�ÿѭӧF�EҥQ�Eq�WUӧ�JL~S����������������������������������������������������������� �� �� �� ��

*6� *LD�ÿuQK�W{L�FKҩS�QKұQ�EӋQK�FӫD�W{L������������������������������������������ �� �� �� ��

*6� 7{L�KjL�OzQJ�YӟL�QKӳQJ�JLDR�WLӃS�WURQJ�JLD�ÿuQK�YӅ�EӋQK�
FӫD�W{L����������������������������������������������������������������������������������������� �� �� �� ��

*6� 7{L�FҧP�WKҩ\�JҫQ�JǊL�YӟL�EҥQ�ÿӡL�FӫD�W{L��KD\�QJѭӡL�
JL~S�ÿӥ�FKtQK�FӫD�W{L����������������������������������������������������������������� �� �� �� ��

4��

*6��

%̭W�N͋�PͱF�ÿ͡�KR̩W�ÿ͡QJ�WuQK�GͭF�KL͏Q�QD\�FͯD�TXê�Y͓�QK˱�WK͇�
QjR��[LQ�Km\�Fͱ�WU̫�OͥL�FkX�K͗L�VDX�ÿk\���1͇X�TXê�Y͓�NK{QJ�PX͙Q�
WU̫�OͥL��[LQ�Km\�ÿiQK�G̭X�YjR�{�Qj\�������U͛L�FKX\͋Q�WL͇S�VDQJ�
SK̯Q�VDX��

7{L�YӯD�ê�YӟL�FXӝF�VӕQJ�WuQK�GөF�FӫD�W{L����������������������������������� �� �� �� ��

���



FACT- B (Version 4)

9LHWQDPHVH� ���0D\������
&RS\ULJKW������������ 3DJH���RI���

Xin khoanh tròn hoặc đánh dấu mӝt con số cho mӛi hàng để cho biết câu trả lӡi nào áp dөng 
cho quý vị trong 7 ngày qua. 

TÌNH TRẠNG TINH THẦN Hoàn 
toàn 

không 

Chút 
ít 

Ðôi 
chút 

Khá 
nhiều 

Rất 
nhiều 

*(�� 7{L�FҧP�WKҩ\�EXӗQ��������������������������������������������������������������������� �� �� �� ��

*(�� 7{L�KjL�OzQJ�YӟL�FiFK�Pj�W{L�ÿDQJ�WKtFK�QJKL�YӟL�EӋQK�
FӫD�PuQK������������������������������������������������������������������������������������� �� �� �� ��

*(�� 7{L�PҩW�GҫQ�K\�YӑQJ�WURQJ�YLӋF�FKӕQJ�FKӑL�OҥL�EӋQK�FӫD�
W{L����������������������������������������������������������������������������������������������� �� �� �� ��

*(�� 7{L�FҧP�WKҩ\�KӗL�KӝS����������������������������������������������������������������� �� �� �� ��

*(�� 7{L�OR�OҳQJ�YӅ�FiL�FKӃW���������������������������������������������������������������� �� �� �� ��

*(�� 7{L�OR�OҳQJ�UҵQJ�WuQK�WUҥQJ�FӫD�W{L�VӁ�WUҫP�WUӑQJ�WKrP�������������� �� �� �� ��

TÌNH TRẠNG CHӬC NĂNG Hoàn 
toàn 

không 

Chút 
ít 

Ðôi 
chút 

Khá 
nhiều 

Rất 
nhiều 

*)� 7{L�Fy�NKҧ�QăQJ�OjP�YLӋF��NӇ�Fҧ�YLӋF�ӣ�QKj������������������������������ �� �� �� ��

*)� &{QJ�YLӋF�FӫD�W{L��NӇ�Fҧ�YLӋF�ӣ�QKj��ÿHP�OҥL�Vӵ�KjL�OzQJ�
YXL�WKtFK������������������������������������������������������������������������������������� �� �� �� ��

*)� 7{L�Fy�WKӇ�YXL�VӕQJ�������������������������������������������������������������������� �� �� �� ��

*)� 7{L�ÿm�FKҩS�QKұQ�EӋQK�FӫD�PuQK����������������������������������������������� �� �� �� ��

*)� 7{L�QJӫ�QJRQ�JLҩF���������������������������������������������������������������������� �� �� �� ��

*)� +LӋQ�WҥL�W{L�YXL�WKtFK�QKӳQJ�Ju�W{L�WKѭӡQJ�OjP�ÿӇ�JLҧL�WUt���������� �� �� �� ��

*)�� 7{L�KjL�OzQJ�YӟL�FKҩW�OѭӧQJ�FXӝF�VӕQJ�KLӋQ�WҥL�FӫD�W{L�������������� �� �� �� ��

���
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Xin khoanh tròn hoặc đánh dấu mӝt con số cho mӛi hàng để cho biết câu trả lӡi nào áp dөng 
cho quý vị trong 7 ngày qua. 

NHӲNG MỐI QUAN TÂM KHÁC Hoàn 
toàn 

không 

Chút 
ít 

Ðôi 
chút 

Khá 
nhiều 

Rất 
nhiều 

%�� 7{L�KD\�Eӏ�WKӣ�GӕF���������������������������������������������������������������������� �� �� �� ��

%�� 7{L�KD\�ÿӇ�ê�Yj�FK~�WUӑQJ�YӅ�FiFK�ăQ�PһF�FӫD�W{L��������������������� �� �� �� ��

%�� 0ӝW�KRһF�Fҧ�KDL�FiQK�WD\�FӫD�W{L�Eӏ�VѭQJ�KRһF�ÿDX������������������� �� �� �� ��

%�� 7{L�FҧP�WKҩ\�W{L�YүQ�FzQ�KҩS�GүQ���������������������������������������������� �� �� �� ��

%�� 7{L�WKҩ\�NKy�FKӏX�Yu�Eӏ�UөQJ�WyF������������������������������������������������� �� �� �� ��

%�� 7{L�OR�OҳQJ�Oj�QKӳQJ�QJѭӡL�NKiF�WURQJ�JLD�ÿuQK�W{L�FǊQJ�
VӁ�Eӏ�EӋQK�QKѭ�W{L�PӝW�QJj\�QjR�ÿy������������������������������������������� �� �� �� ��

%�� 7{L�OR�WkP�WUҥQJ�FăQJ�WKҷQJ�Fy�ҧQK�KѭӣQJ�ÿӃQ�EӋQK�
WuQK�FӫD�W{L��������������������������������������������������������������������������������� �� �� �� ��

%�� 7{L�WKҩ\�NKy�FKӏX�Yu�FkQ�OѭӧQJ�WKD\�ÿәL������������������������������������ �� �� �� ��

%�� 7{L�Fy�WKӇ�FҧP�WKҩ\�PuQK�Oj�PӝW�SKө�Qӳ����������������������������������� �� �� �� ��

3�� 7{L�FҧP�WKҩ\�ÿDX�ӣ�PӝW�Vӕ�QѫL�WUrQ�Fѫ�WKӇ�������������������������������� �� �� �� ��

���
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.

*3�������������������������������������������������������������

*3����������������������������������������

*3��±
������������������������������������������������������

*3�����������������������������������������������������������������

*3����������������������������

*3��������������������������������������������

*3�������������������������������������������

*6���������������������������������������

*6�������������������������������������������������

*6�������������������������������������������

*6�������������������������������������

*6��

������������������������������������������������������������������

*6��

��������������������������������������
4��

�

*6������������������������������������������
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.

*(������������������������������������������������������������

*(���������������������������������

*(�������������������������������������

*(����������������������������������������������������������

*(�������������������������������������������������������

*(�������������������������������������������������

*)��������������

*)�������������������

*)���������������������������������������

*)�������������������������������������������������������

*)������������������������������������������������������������������

*)��������������������������������

*)�������������������������������������
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.

B1 ������������������������������������

B2 ��������������������������������������

B3 ��������������

B4 ����������������������������������

B5 �������������������������������������������

B6 

������������������

B7 ��������������������

B8 ����������������������������������������

B9 �������������������������������

P2 ����������������

���



*UHHN� ���1RYHPEHU������
&RS\ULJKW������������ 3DJH���RI���

FACT-B �9HUVLRQ����*UHHN

Θα βȡείτε ʌαȡαțάτȦ έȞαȞ țατάȜȠγȠ αʌȩ ʌȡȠτάσεȚȢ ʌȠȣ άȜȜȠȚ, ȝε τηȞ ίδȚα ȞȩσȠ ȩʌȦȢ εσείȢ, 
șεȦȡȠȪȞ σηȝαȞτȚțέȢ. ΠαȡαțαȜȠȪȝε ȕάȜτε σε țȪțȜȠ Ȓ σȘȝεȚȫστε έȞαȞ αȡȚșȝȩ αȞά 
ȖȡαȝȝȒ ȖȚα Ȟα ȣʌȠδεȓȟετε τȘȞ αʌάȞτȘσȒ σαȢ ȩσȠȞ αφȠȡά τȚȢ τεȜεȣταȓεȢ 7 ȘȝέȡεȢ. 

ΠΡΟΣΩΠΙΚΗ ΦΥΣΙΚΗ ΚΑΤΑΣΤΑΣΗ țαșȩȜȠȣ ȜȓȖȠ țάʌȦȢ ʌȠȜȪ ʌάȡα  
ʌȠȜȪ

GP1 ΜȠȣ ȜείʌεȚ ζȦȞτάȞȚα ...................................................... 0 0 1 2 3 4 

GP2 ΈȤȦ Ȟαȣτία ................................................................... 0 0 1 2 3 4 

GP3 ΕȟαȚτίαȢ τηȢ φȣσȚțήȢ ȝȠȣ țατάστασηȢ, έȤȦ 
ʌȡȩβȜηȝα στȠ Ȟα αȞταʌȠțȡȚșȫ στȚȢ αȞάγțεȢ τηȢ 
ȠȚțȠγέȞεȚάȢ ȝȠȣ ............................................................. 0 0 1 2 3 4 

GP4 ΈȤȦ ʌȩȞȠȣȢ.................................................................. 0 0 1 2 3 4 

GP5 ΕȞȠȤȜȠȪȝαȚ αʌȩ τȚȢ ʌαȡεȞέȡγεȚεȢ τηȢ șεȡαʌείαȢ 
ȝȠȣ ................................................................................ 0 0 1 2 3 4 

GP6 ΝȚȫșȦ άȡȡȦστȠȢ/η ....................................................... 0 0 1 2 3 4 

GP7 ΑȞαγțάζȠȝαȚ Ȟα ȝέȞȦ στȠ țȡεβάτȚ ................................ 0 0 1 2 3 4 

ΚΟΙΝΩΝΙΚH/ΟΙΚΟΓΕΝΕΙΑΚH
ΚΑΤAΣΤΑΣΗ

țαșȩȜȠȣ ȜȓȖȠ țάʌȦȢ ʌȠȜȪ ʌάȡα  
ʌȠȜȪ

GS1 ΝȚȫșȦ țȠȞτά στȠȣȢ φίȜȠȣȢ ȝȠȣ .................................... 0 0 1 2 3 4 

GS2 Η ȠȚțȠγέȞεȚά ȝȠȣ ȝȠȪ ʌȡȠσφέȡεȚ σȣȞαȚσșηȝατȚțή 
σȣȝʌαȡάσταση ............................................................. 0 1 2 3 4 

GS3 ΥʌȠστηȡίζȠȝαȚ αʌȩ τȠȣȢ φίȜȠȣȢ ȝȠȣ ............................ 0 0 1 2 3 4 

GS4 Η ȠȚțȠγέȞεȚά ȝȠȣ έȤεȚ αʌȠδεȤșεί τηȞ ασșέȞεȚά ȝȠȣ ....... 0 0 1 2 3 4 

GS5 ΕίȝαȚ ȚțαȞȠʌȠȚηȝέȞȠȢ/η ȝε τηȞ εʌȚțȠȚȞȦȞία ʌȠȣ 
έȤȦ ȝε τηȞ ȠȚțȠγέȞεȚά ȝȠȣ ȩσȠȞ αφȠȡά τηȞ 
ασșέȞεȚά ȝȠȣ. ................................................................ 0 0 1 2 3 4 

GS6 ΑȚσșάȞȠȝαȚ țȠȞτά στȠȞ/στη σȪȞτȡȠφȩ ȝȠȣ (ή στȠ 
άτȠȝȠ ʌȠȣ țȣȡίȦȢ ȝȠȣ σȣȝʌαȡαστέțεταȚ) .................... 0 0 1 2 3 4 

Q1 ΑȞεȟάȡτητα αʌȩ τȠ εʌίʌεδȠ τηȢ σηȝεȡȚȞήȢ σαȢ σεȟȠȣαȜȚțήȢ 
δȡαστηȡȚȩτηταȢ, ʌαȡαțαȜȠȪȝε αʌαȞτήστε στηȞ αțȩȜȠȣθη 
εȡȫτηση. ΕάȞ ʌȡȠτȚȝάτε Ȟα ȝηȞ τηȞ αʌαȞτήσετε, σηȝεȚȫστε ȝε 
Χ τȠ țȠȣτάțȚ αȣτȩ � țαȚ σȣȞεȤίστε στηȞ εʌȩȝεȞη εȞȩτητα.     

GS7 ΕίȝαȚ ȚțαȞȠʌȠȚηȝέȞȠȢ/η ȝε τη σεȟȠȣαȜȚțή ȝȠȣ ζȦή ....... 0 0 1 2 3 4 

���
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ΠαȡαțαȜȠȪȝε ȕάȜτε σε țȪțȜȠ Ȓ σȘȝεȚȫστε έȞαȞ αȡȚșȝȩ αȞά ȖȡαȝȝȒ ȖȚα Ȟα ȣʌȠδεȓȟετε 
τȘȞ αʌάȞτȘσȒ σαȢ ȩσȠȞ αφȠȡά τȚȢ τεȜεȣταȓεȢ 7 ȘȝέȡεȢ. 

ΣΥΝΑΙΣΘΗΜΑΤΙΚΗ ΚΑΤΑΣΤΑΣΗ țαșȩȜȠȣ ȜȓȖȠ țάʌȦȢ ʌȠȜȪ ʌάȡα  
ʌȠȜȪ

GE1 ΑȚσșάȞȠȝαȚ șȜίȥη .......................................................... 0 0 1 2 3 4 

GE2 ΕίȝαȚ ȚțαȞȠʌȠȚηȝέȞȠȢ/η ȝε τȠȞ τȡȩʌȠ ʌȠȣ 
αȞτȚȝετȦʌίζȦ τηȞ ασșέȞεȚά ȝȠȣ .................................... 0 0 1 2 3 4 

GE3 ΧάȞȦ τȚȢ εȜʌίδεȢ ȝȠȣ στη ȝάȤη ȝε τηȞ ασșέȞεȚά 
ȝȠȣ ................................................................................ 0 0 1 2 3 4 

GE4 ΑȚσșάȞȠȝαȚ ȞεȣȡȚțȩτητα ................................................ 0 0 1 2 3 4 

GE5 ΑȞησȣȤȫ ȩτȚ șα ʌεșάȞȦ ............................................... 0 0 1 2 3 4 

GE6 ΑȞησȣȤȫ ȩτȚ η țατάστασή ȝȠȣ șα ȤεȚȡȠτεȡέȥεȚ ............ 0 0 1 2 3 4 

ΓΕΝΙΚΗ ΙΚΑΝΟΤΗΤΑ 
ΛΕΙΤΟΥΡΓΙΚΟΤΗΤΑΣ 

țαșȩȜȠȣ ȜȓȖȠ țάʌȦȢ ʌȠȜȪ ʌάȡα  
ʌȠȜȪ

GF1 ΕίȝαȚ σε șέση Ȟα εȡγαστȫ (σȣȝʌεȡȚȜάβετε τηȞ 
εȡγασία στȠ σʌίτȚ) ......................................................... 0 0 1 2 3 4 

GF2 Η εȡγασία ȝȠȣ (σȣȝʌεȡȚȜάβετε τηȞ εȡγασία στȠ 
σʌίτȚ) ȝε ȚțαȞȠʌȠȚεί. ...................................................... 0 0 1 2 3 4 

GF3 ΜʌȠȡȫ țαȚ ȤαίȡȠȝαȚ τη ζȦή ȝȠȣ ................................... 0 0 1 2 3 4 

GF4 ΑʌȠδέȤȠȝαȚ τηȞ ασșέȞεȚά ȝȠȣ ...................................... 0 0 1 2 3 4 

GF5 ΚȠȚȝάȝαȚ țαȜά ............................................................... 0 0 1 2 3 4 

GF6 ΑʌȠȜαȝβάȞȦ αȣτά ʌȠȣ σȣȞήșȦȢ țάȞȦ γȚα 
δȚασțέδαση/αȞαȥȣȤή .................................................... 0 0 1 2 3 4 

GF7 ΕίȝαȚ ȚțαȞȠʌȠȚηȝέȞȠȢ/η ȝε τηȞ ʌȠȚȩτητα ζȦήȢ ȝȠȣ
αȣτή τη στȚγȝή ............................................................... 0 0 1 2 3 4 

���



FACT-B �9HUVLRQ���

*UHHN� ���1RYHPEHU������
&RS\ULJKW������������ 3DJH���RI���

ΠαȡαțαȜȠȪȝε ȕάȜτε σε țȪțȜȠ Ȓ σȘȝεȚȫστε έȞαȞ αȡȚșȝȩ αȞά ȖȡαȝȝȒ ȖȚα Ȟα ȣʌȠδεȓȟετε 
τȘȞ αʌάȞτȘσȒ σαȢ ȩσȠȞ αφȠȡά τȚȢ τεȜεȣταȓεȢ 7 ȘȝέȡεȢ. 

ΠΡΟΣΘΕΤΕΣ ΑΝΗΣΥΧΙΕΣ țαșȩȜȠȣ ȜȓȖȠ țάʌȦȢ ʌȠȜȪ ʌάȡα  
ʌȠȜȪ

B1 ΛαȤαȞȚάζȦ .................................................................... 0 0 1 2 3 4 

B2 Με ʌεȚȡάζεȚ τȠ ʌȫȢ ȞτȪȞȠȝαȚ ........................................ Με ʌεȚȡάζεȚ τȠ ʌȫȢ ȞτȪȞȠȝαȚ 00 1 2 3 4 

B3 TȠ έȞα ȝȠȣ ȤέȡȚ ή țαȚ τα δȪȠ έȤȠȣȞ ʌȡηστεί ή είȞαȚ 
εȣαίσșητα ...................................................................... 0 0 1 2 3 4 

B4 ΝȚȫșȦ σεȟȠȣαȜȚțά εȜțȣστȚțή ........................................ 0 0 1 2 3 4 

B5 ΕȞȠȤȜȠȪȝαȚ ʌȠȣ ȤάȞȦ τα ȝαȜȜȚά ȝȠȣ ........................... 0 0 1 2 3 4 

B6 ΑȞησȣȤȫ ȝήʌȦȢ țαȚ άȜȜα ȝέȜη τηȢ ȠȚțȠγέȞεȚαȢ 
ȝȠȣ αʌȠțτήσȠȣȞ țάʌȠȚα ηȝέȡα τηȞ ίδȚα ασșέȞεȚα......... 0 0 1 2 3 4 

B7 ΑȞησȣȤȫ γȚα τηȞ εʌίδȡαση τȠȣ άγȤȠȣȢ στηȞ 
ασșέȞεȚά ȝȠȣ ................................................................. 0 0 1 2 3 4 

B8 ΕȞȠȤȜȠȪȝαȚ ʌȠȣ αȜȜάζεȚ τȠ βάȡȠȢ ȝȠȣ ......................... 0 0 1 2 3 4 

B9 ΜʌȠȡȫ Ȟα αȚσșαȞșȫ γȣȞαίțα ....................................... 0 0 1 2 3 4 

P2 ΑȚσșάȞȠȝαȚ ʌȩȞȠ σε ȠȡȚσȝέȞα σηȝεία τȠȣ σȫȝατȩȢ 
ȝȠȣ ................................................................................ 0 0 1 2 3 4 

���
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6RWWR�DEELDPR�HOHQFDWR�GHOOH�DIIHUPD]LRQL�ULWHQXWH�LPSRUWDQWL�GD�SHUVRQH�FRQ�OD�VXD�VWHVVD�PDODWWLD��
La preghiamo di cerchiare o contrassegnare un solo numero per riga per indicare la sua 
risposta in riferimento agli ultimi 7 giorni. 

BENESSERE FISICO Per 
niente 

Un 
po¶ 

Abba-
stanza 

Molto Moltis-
simo 

*3�� 0L�PDQFD�O¶HQHUJLD�������������������������������������������������������������������� �� �� �� ��

*3�� +R�QDXVHD����������������������������������������������������������������������������������� �� �� �� ��

*3�� +R�GLIILFROWj�DG�RFFXSDUPL�GHOOH�QHFHVVLWj�GHOOD�PLD�
IDPLJOLD�D�FDXVD�GHOOH�PLH�FRQGL]LRQL�ILVLFKH���������������������������� �� �� �� ��

*3�� +R�GRORUL������������������������������������������������������������������������������������ �� �� �� ��

*3�� 0L�GDQQR�IDVWLGLR�JOL�HIIHWWL�FROODWHUDOL�GHOOD�FXUD��������������������� �� �� �� ��

*3�� 0L�VHQWR�PDOH���������������������������������������������������������������������������� �� �� �� ��

*3�� 6RQR�FRVWUHWWR�D�D�WUDVFRUUHUH�GHO�WHPSR�D�OHWWR������������������������� �� �� �� ��

BENESSERE SOCIALE/FAMILIARE Per 
niente 

Un 
po¶ 

Abba-
stanza 

Molto Moltis-
simo 

*6� 0L�VHQWR�YLFLQR�D�DL�PLHL�DPLFL������������������������������������������������� �� �� �� ��

*6� /D�PLD�IDPLJOLD�PL�VRVWLHQH�PRUDOPHQWH����������������������������������� �� �� �� ��

*6� +R�DSSRJJLR�PRUDOH�GDL�PLHL�DPLFL������������������������������������������� �� �� �� ��

*6� /D�PLD�IDPLJOLD�KD�DFFHWWDWR�OD�PLD�PDODWWLD����������������������������� �� �� �� ��

*6� 6RQR�VRGGLVIDWWR�D�GHOOD�FRPXQLFD]LRQH�QHOOD�PLD�
IDPLJOLD�D�SURSRVLWR�GHOOD�PLD�PDODWWLD���������������������������������������� �� �� �� ��

*6� 0L�VHQWR�YLFLQR�D�DO�PLR�FRPSDJQR�DOOD�PLD�FRPSDJQD�
�R�DOOD�SHUVRQD�FKH�PL�RIIUH�LO�PDJJLRUH�DSSRJJLR�������������������� �� �� �� ��

4�� ,QGLSHQGHQWHPHQWH�GDOOD�6XD�DWWLYLWj�VHVVXDOH��/D�SUHJKLDPR�
GL�ULVSRQGHUH�DOOD�VHJXHQWH�GRPDQGD��6H�SUHIHULVFH�QRQ��
ULVSRQGHUH��EDUUL�TXHVWD�FDVHOOD����������������H�SDVVL�DOOD�SURVVLPD�
VH]LRQH����

*6�� 6RQR�VRGGLVIDWWR�D�GHOOD�PLD�DWWLYLWj�VHVVXDOH���������������������������� �� �� �� ��

���



FACT-B (Versione 4)

,WDOLDQ��8QLYHUVDO�� ���-DQXDU\������
&RS\ULJKW������������ 3DJH���RI���

La preghiamo di cerchiare o contrassegnare un solo numero per riga per indicare la sua 
risposta in riferimento agli ultimi 7 giorni. 

BENESSERE EMOTIVO Per 
niente 

Un 
po¶ 

Abba-
stanza 

Molto Moltis-
simo 

*(�� 0L�VHQWR�WULVWH���������������������������������������������������������������������������� �� �� �� ��

*(�� 6RQR�VRGGLVIDWWR�D�GL�FRPH�VWR�DIIURQWDQGR�OD�PLD�
PDODWWLD�������������������������������������������������������������������������������������� �� �� �� ��

*(�� 6WR�SHUGHQGR�OD�VSHUDQ]D�QHOOD�ORWWD�FRQWUR�OD�PLD�
PDODWWLD��������������������������������������������������������������������������������������� �� �� �� ��

*(�� 6RQR�QHUYRVR�D��������������������������������������������������������������������������� �� �� �� ��

*(�� 0L�SUHRFFXSR�DO�SHQVLHUR�GHOOD�PRUWH��������������������������������������� �� �� �� ��

*(�� 0L�SUHRFFXSR�FKH�OH�PLH�FRQGL]LRQL�SRVVDQR�SHJJLRUDUH���������� �� �� �� ��

BENESSERE FUNZIONALE Per 
niente 

Un 
po¶ 

Abba-
stanza 

Molto Moltis-
simo 

*)� 6RQR�LQ�JUDGR�GL�ODYRUDUH��VL�LQWHQGH�DQFKH�LO�ODYRUR�D�
FDVD�������������������������������������������������������������������������������������������� �� �� �� ��

*)� ,O�PLR�ODYRUR��VL�LQWHQGH�DQFKH�LO�ODYRUR�D�FDVD��PL�
JUDWLILFD�������������������������������������������������������������������������������������� �� �� �� ��

*)� 5LHVFR�D�JRGHUPL�OD�YLWD������������������������������������������������������������ �� �� �� ��

*)� +R�DFFHWWDWR�OD�PLD�PDODWWLD������������������������������������������������������ �� �� �� ��

*)� 'RUPR�EHQH������������������������������������������������������������������������������� �� �� �� ��

*)� 3URYR�DQFRUD�SLDFHUH�QHO�GHGLFDUPL�DG�DWWLYLWj�GL�WHPSR�
OLEHUR������������������������������������������������������������������������������������������ �� �� �� ��

*)�� $O�PRPHQWR��VRQR�VRGGLVIDWWR�D�GHOOD�TXDOLWj�GHOOD�PLD�
YLWD���������������������������������������������������������������������������������������������� �� �� �� ��

���



FACT-B (Versione 4)

,WDOLDQ��8QLYHUVDO�� ���-DQXDU\������
&RS\ULJKW������������ 3DJH���RI���

La preghiamo di cerchiare o contrassegnare un solo numero per riga per indicare la sua 
risposta in riferimento agli ultimi 7 giorni. 

ULTERIORI PROBLEMI Per 
niente 

Un 
po¶ 

Abba-
stanza 

Molto Moltis-
simo 

%�� +R�SUREOHPL�D�UHVSLUDUH��������������������������������������������������������������� �� �� �� ��

%�� ,O�PRGR�GL�YHVWLUPL�PL�FUHD�GLVDJLR��������������������������������������������� �� �� �� ��

%�� 0L�VHQWR�XQ�EUDFFLR�R�OH�EUDFFLD�JRQILH�R�GRORUDQWL�������������������� �� �� �� ��

%�� 0L�VHQWR�DWWUDHQWH�GDO�SXQWR�GL�YLVWD�VHVVXDOH����������������������������� �� �� �� ��

%�� 0L�Gj�IDVWLGLR�OD�SHUGLWD�GL�FDSHOOL����������������������������������������������� �� �� �� ��

%�� +R�SDXUD�FKH�XQ�DOWUR�PHPEUR�GHOOD�PLD�IDPLJOLD SRVVD�
XQ�JLRUQR�VRIIULUH�GHOOD�PLD�VWHVVD�PDODWWLD��������������������������������� �� �� �� ��

%�� 0L�SUHRFFXSR�GHJOL�HIIHWWL�FKH�OR�VWUHVV�SXz�DYHUH�VXOOD�
PLD�PDODWWLD��������������������������������������������������������������������������������� �� �� �� ��

%�� ,�FDPELDPHQWL�GHO�PLR�SHVR�PL�GDQQR�IDVWLGLR��������������������������� �� �� �� ��

%�� 5LHVFR�D�VHQWLUPL�GRQQD�������������������������������������������������������������� �� �� �� ��

3�� ,Q�FHUWH�]RQH�GHO�FRUSR�VHQWR�GRORUH������������������������������������������� �� �� �� ��

���



FACT-B (Versi 4)�0DOD\

0DOD\��8QLYHUVDO�� ���-XO\������
&RS\ULJKW������������ 3DJH���RI���

'L�EDZDK�LQL�LDODK�VHQDUDL�NHQ\DWDDQ�\DQJ�GLDQJJDS�SHQWLQJ�ROHK�RUDQJ�ODLQ�\DQJ�PHQJKLGDS�
SHQ\DNLW�\DQJ�VDPD�VHSHUWL�DQGD��Bulatkan atau tandakan satu nombor bagi setiap baris untuk
menunjukkan respons anda berkenaan dengan 7 hari yang lepas. 

KESIHATAN FIZIKAL Tidak 
benar 

Sedikit 
benar 

Agak 
benar 

Ham-
pir 

benar 

Amat 
benar 

*3�� 6D\D�PHQJDODPL�NHNXUDQJDQ�WHQDJD������������������������������������������� �� �� �� ��

*3�� 6D\D�EHUDVD�OR\D�������������������������������������������������������������������������� �� �� �� ��

*3�� .HDGDDQ�IL]LNDO�VD\D�PHPEXDWNDQ�VD\D�PHQJKDGDSL�
PDVDODK�XQWXN�PHPHQXKL�NHSHUOXDQ�NHOXDUJD�VD\D�������������������� �� �� �� ��

*3�� 6D\D�PHQJDODPL�NHVDNLWDQ�IL]LNDO����������������������������������������������� �� �� �� ��

*3�� 6D\D�WHUJDQJJX�ROHK�NHVDQ�VDPSLQJDQ�UDZDWDQ�������������������������� �� �� �� ��

*3�� 6D\D�EHUDVD�WLGDN�VLKDW���������������������������������������������������������������� �� �� �� ��

*3�� 6D\D�WHUSDNVD�EHUHKDW�DWDV�NDWLO��������������������������������������������������� �� �� �� ��

KEADAAN SOSIAL/KELUARGA Tidak 
benar 

Sedikit 
benar 

Agak 
benar 

Ham-
pir 

benar 

Amat 
benar 

*6� 6D\D�UDVD�UDSDW�GHQJDQ�NDZDQ�NDZDQ�VD\D��������������������������������� �� �� �� ��

*6� 6D\D�PHQGDSDW�VRNRQJDQ�HPRVL�GDULSDGD�NHOXDUJD�VD\D������������ �� �� �� ��

*6� 6D\D�PHQGDSDW�VRNRQJDQ�GDULSDGD�NDZDQ�NDZDQ�VD\D�������������� �� �� �� ��

*6� .HOXDUJD�VD\D�WHODK�PHQHULPD�KDNLNDW�SHQ\DNLW�VD\D����������������� �� �� �� ��

*6� 6D\D�EHUSXDV�KDWL�GHQJDQ�SHUKXEXQJDQ�ROHK�NHOXDUJD�
WHQWDQJ�SHQ\DNLW�VD\D������������������������������������������������������������������ �� �� �� ��

*6� 6D\D�UDVD�UDSDW�GHQJDQ�SDVDQJDQ�VD\D��DWDX�RUDQJ�\DQJ�
PHQMDGL�SHQ\RNRQJ�XWDPD�VD\D�������������������������������������������������� �� �� �� ��

4�� 7DQSD�PHQJDPELO�NLUD�WDKDS�DNWLYLWL�VHNV�DQGD�SDGD�PDVD�LQL��VLOD�
MDZDE�VRDODQ�EHULNXW��-LND�DQGD�PHPLOLK�XQWXN�WLGDN�PHQMDZDEQ\D��
VLOD�WDQGDNDQ�3�SDGD�SHWDN�LQL�� �GDQ�WHUXV�NH�VHNV\HQ�EHULNXWQ\D��

*6�� 6D\D�EHUSXDV�KDWL�GHQJDQ�NHKLGXSDQ�VHNVXDO�VD\D��������������������� �� �� �� ��

���



FACT-B (Versi 4)

0DOD\��8QLYHUVDO�� ���-XO\������
&RS\ULJKW������������ 3DJH���RI���

Bulatkan atau tandakan satu nombor bagi setiap baris untuk menunjukkan respons anda 
berkenaan dengan 7 hari yang lepas.

KEADAAN EMOSI Tidak 
benar 

Sedikit 
benar 

Agak 
benar 

Ham-
pir 

benar 

Amat 
benar 

*(�� 6D\D�UDVD�VHGLK���������������������������������������������������������������������������� �� �� �� ��

*(�� 6D\D�EHUSXDV�KDWL�GHQJDQ�EDJDLPDQD�FDUD�VD\D�
PHQJKDGDSL�SHQ\DNLW�VD\D���������������������������������������������������������������� ��� �� �� �� ��

*(�� 6D\D�VHPDNLQ�SXWXV�KDUDSDQ�XQWXN�PHODZDQ�SHQ\DNLW�
VD\D���������������������������������������������������������������������������������������������� �� �� �� ��

*(�� 6D\D�UDVD�JHOLVDK������������������������������������������������������������������������� �� �� �� ��

*(�� 6D\D�ULVDX�WHQWDQJ�NHPDWLDQ�������������������������������������������������������� �� �� �� ��

*(�� 6D\D�ULVDX�\DQJ�NHDGDDQ�VD\D�DNDQ�EHUWDPEDK�WHUXN������������������ �� �� �� ��

KEADAAN FUNGSI DIRI Tidak 
benar 

Sedikit 
benar 

Agak 
benar 

Ham-
pir 

benar 

Amat 
benar 

*)� 6D\D�EHUXSD\D�EHNHUMD��WHUPDVXN�NHUMD�GL�UXPDK����������������������� �� �� �� ��

*)� 3HNHUMDDQ�VD\D��WHUPDVXN�NHUMD�GL�UXPDK��DPDW�
PHPXDVNDQ���������������������������������������������������������������������������������� �� �� �� ��

*)� 6D\D�EHUXSD\D�PHQLNPDWL�NHKLGXSDQ������������������������������������������ �� �� �� ��

*)� 6D\D�WHODK�PHQHULPD�KDNLNDW�SHQ\DNLW�VD\D�������������������������������� �� �� �� ��

*)� 6D\D�WLGXU�OHQD����������������������������������������������������������������������������� �� �� �� ��

*)� 6D\D�PHQLNPDWL�SHUNDUD�SHUNDUD�\DQJ�OD]LP�VD\D�EXDW�
XQWXN�EHUVXND�VXND���������������������������������������������������������������������� �� �� �� ��

*)�� 6D\D�EHUSXDV�KDWL�GHQJDQ�NXDOLWL�NHKLGXSDQ�VD\D�NLQL���������������� �� �� �� ��

���



FACT-B (Versi 4)

0DOD\��8QLYHUVDO�� ���-XO\������
&RS\ULJKW������������ 3DJH���RI���

Bulatkan atau tandakan satu nombor bagi setiap baris untuk menunjukkan respons anda 
berkenaan dengan 7 hari yang lepas.

PERSOALAN TAMBAHAN Tidak 
benar 

Sedikit 
benar 

Agak 
benar 

Ham-
pir 

benar 

Amat 
benar 

%�� 6D\D�PHQJDODPL�VHVDN�QDIDV������������������������������������������������������� �� �� �� ��

%�� 6D\D�UHVDK�VHEDE�VD\D�UDVD�RUDQJ�ODLQ�PHPHUKDWLNDQ�
FDUD�VD\D�EHUSDNDLDQ������������������������������������������������������������������� �� �� �� ��

%�� 6DODK�VDWX�DWDX�NHGXD�GXD�OHQJDQ�VD\D�EHQJNDN�DWDX�
VHQVLWLI�DSDELOD�GLVHQWXK�������������������������������������������������������������� �� �� �� ��

%�� 6D\D�EHUDVD�PHQDULN�GDUL�VHJL�VHNVXDO���������������������������������������� �� �� �� ��

%�� 6D\D�WHUJDQJJX�ROHK�NHJXJXUDQ�UDPEXW�������������������������������������� �� �� �� ��

%�� 6D\D�ELPEDQJ�DKOL�NHOXDUJD�VD\D�\DQJ�ODLQ�VXDWX�KDUL�
QDQWL�PXQJNLQ�PHQGDSDW�SHQ\DNLW�\DQJ�VDPD�VHSHUWL�
VD\D���������������������������������������������������������������������������������������������� �� �� �� ��

%�� 6D\D�ULVDX�WHQWDQJ�NHVDQ�VWUHV�SDGD�SHQ\DNLW�VD\D���������������������� �� �� �� ��

%�� 6D\D�WHUJDQJJX�ROHK�SHUXEDKDQ�EHUDW�EDGDQ������������������������������� �� �� �� ��

%�� 6D\D�EROHK�PHUDVD�NHZDQLWDDQ�VD\D������������������������������������������� �� �� �� ��

3�� $GD�EDKDJLDQ�EDKDJLDQ�WHUWHQWX�EDGDQ�VD\D�GL�PDQD�
VD\D�PHQJDODPL�NHVDNLWDQ�������������������������������������������������������� �� �� �� �� ��

���



6LPSOLILHG�&KLQHVH��8QLYHUVDO�� ���$XJXVW������
&RS\ULJKW������������ 3DJH���RI���

FACT-B（ㅜ四⡸）6LPSOLILHG�&KLQHVH

以下是一些与您患有同ṧ⯮⯵Ⲵ人所䇔为䟽㾱Ⲵ䱸䘠。䈧在⇿㹼圈䘹或ḷ出一个数字ᶕ㺘明

䘲⭘于您䗷去7天情况Ⲵ回ㆄ。 

⭏  ⨶  ⣦  况 一⛩ 

也不 
有一 

⛩ 

有 

些 
 

当 

䶎 

常 

*3�� 我㋮⾎不好 .....................................0�� �� �� �� ��

*3�� 我感到恶心 .....................................0�� �� �� �� ��

*3�� 因为我䓛体不好，我┑䏣家庭Ⲵ䴰㾱有困䳮 .........0�� �� �� �� ��

*3�� 我感到⯬Ⰻ .....................................0�� �� �� �� ��

*3�� ⋫⯇Ⲵ副作⭘使我感到✖恼 .......................0�� �� �� �� ��

*3�� 我㿹得⯵了 .....................................0�� �� �� �� ��

*3�� 我因⯵㻛䘛㾱卧床休息 ...........................0�� �� �� �� ��

⽮ 会 / 家  庭  ⣦  况 一⛩ 

也不 
有一 

⛩ 

有 

些 
 

当 

䶎 

常 

*6� 我和ᴻ友们很亲䘁 ...............................0�� �� �� �� ��

*6� 我在感情上得到家人Ⲵ支持 .......................0�� �� �� �� ��

*6� 我得到ᴻ友Ⲵ支持 ............................... 0�� �� �� �� ��

*6� 我Ⲵ家人已㜭↓㿶我患⯵䘉一事实 .................0�� �� �� �� ��

*6� 我┑意家人䰤对我⯮⯵Ⲵ⋏䙊方式 .................0�� �� �� �� ��

*6� 我与㠚己Ⲵ䝽偶（或㔉我主㾱支持Ⲵ人）很亲䘁 .....0�� �� �� �� ��

4�� 不㇑你䘁ᵏⲴ性⭏⍫Ⲵ〻度，䈧回ㆄ下䶒Ⲵ䰞仈 
如᷌你不愿回ㆄ，䈧在䘉䟼⌘明 □，❦后回ㆄ下一㓴䰞仈    

*6�� 我对㠚己Ⲵ性⭏⍫感到┑意 .......................0�� �� �� �� ��

���



FACT-B（ㅜ四⡸）

6LPSOLILHG�&KLQHVH��8QLYHUVDO�� ���$XJXVW������
&RS\ULJKW������������ 3DJH���RI���

䈧在⇿㹼圈䘹或ḷ出一个数字ᶕ㺘明䘲⭘于您䗷去7天情况Ⲵ回ㆄ。 

情  感  ⣦  况 一⛩ 

也不 
有一 

⛩ 

有 

些 
 

当 

䶎 

常 

*(�� 我感到悲伤 .....................................0�� �� �� �� ��

*(�� 我┑意㠚己处⨶⯮⯵Ⲵ方式 ....................... 0�� �� �� �� ��

*(�� 在与⯮⯵Ⲵ抗争中，我䎺ᶕ䎺感到失ᵋ .............0�� �� �� �� ��

*(�� 我感到㍗张 .....................................0�� �� �� �� ��

*(�� 我担心我可㜭会去世 .............................0�� �� �� �� ��

*(�� 我担心㠚己Ⲵ⯵情会恶化 .........................0�� �� �� �� ��

功  㜭  ⣦  况 一⛩ 

也不 
有一 

⛩ 

有 

些 
 

当 

䶎 

常 

*)� 我㜭够工作（包括在家䟼工作） ...................0�� �� �� �� ��

*)� 我Ⲵ工作（包括在家Ⲵ工作）令我有成就感 .........0�� �� �� �� ��

*)� 我㜭够享受⭏⍫ .................................0�� �� �� �� ��

*)� 我已㜭䶒对㠚己Ⲵ⯮⯵ ...........................0�� �� �� �� ��

*)� 我ⶑ得很好 .....................................0�� �� �� �� ��

*)� 我在享受我常做Ⲵ娱乐⍫动 .......................0�� �� �� �� ��

*)�� 我对⧠在Ⲵ⭏⍫䍘䟿感到┑意 .....................0�� �� �� �� ��

���



FACT-B（ㅜ四⡸）

6LPSOLILHG�&KLQHVH��8QLYHUVDO�� ���$XJXVW������
&RS\ULJKW������������ 3DJH���RI���

䈧在⇿㹼圈䘹或ḷ出一个数字ᶕ㺘明䘲⭘于您䗷去7天情况Ⲵ回ㆄ。 

䱴  加  关  ⌘ 一⛩ 

也不 
有一 

⛩ 

有 

些 
 

当 

䶎 

常 

%�� 我一ⴤ感到呼吸急促 .............................0�� �� �� �� ��

%�� 我在意㠚己Ⲵ㺓⵰ ...............................0�� �� �� �� ��

%�� 我Ⲵ一只㜣㞺或两只㜣㞺发㛯，或一⻠就⯬ .........0�� �� �� �� ��

%�� 我感到㠚己在性方䶒有吸引力 .....................0�� �� �� �� ��

%�� 㝡发使我✖恼 ...................................0�� �� �� �� ��

%�� 我担心家䟼其他人有一天会得和我一ṧⲴ⯵ .........0�� �� �� �� ��

%�� 我担心㍗张对我Ⲵ⯮⯵䙐成Ⲵ影响 .................0�� �� �� �� ��

%�� 体䟽Ⲵ变化使我✖恼 .............................0�� �� �� �� ��

%�� 我㜭够感到㠚己像个女人 .........................0�� �� �� �� ��

3�� 我䓛体ⲴḀ些䜘位感到⯬Ⰻ .......................0�� �� �� �� ��

���



7DJDORJ� ���'HFHPEHU������
&RS\ULJKW������������ 3DJH���RI���

FACT-B (Version 4) 7DJDORJ

6D�LEDED�D\�LVDQJ�OLVWDKDQ�QJ�PJD�SDKD\DJ�QD�JDOLQJ�VD�PJD�LEDQJ�WDRQJ�PD\�VDNLW�QD�WXODG�QJ�VDNLW�PR�
QD�LQDDNDOD�QLODQJ�PDKDODJD� Mangyaring bilugan o markahan ang isang numero para sa bawat
linya para ipakita ang inyong sagot na naaangkop para sa nakaraang 7 araw. 

KAGALINGAN NG KATAWAN Hindi 
kailan-

man 

Kaunti Medyo Medyo 
marami 

Lubos 
na 

marami 
*3�� .XODQJ�DNR�VD�HQHUKL\D�������������������������������������������������������������� �� �� �� ��

*3�� 3DNLUDPGDP�NR�QD�DNR�D\�QDVXVXND������������������������������������������� �� �� �� ��

*3�� 'DKLO�VD�NDODJD\DQ�QJ�DNLQJ�NDWDZDQ��QDKLKLUDSDQ�
DNR�QD�PDLELJD\�DQJ�PJD�SDQJDQJDLODQJDQ�QJ�
DNLQJ�SDPLO\D���������������������������������������������������������������������������� �� �� �� ��

*3�� 0D\URRQ�DNRQJ�NLURW������������������������������������������������������������������ �� �� �� ��

*3�� 1DKLKLUDSDQ�DNR�GDKLO�VD�PJD�GL�KDQJDG�QD�HSHNWR�
QJ�SDJJDPRW������������������������������������������������������������������������������ �� �� �� ��

*3�� 0DVDPD�DQJ�DNLQJ�SDNLUDPGDP������������������������������������������������� �� �� �� ��

*3�� $NR�D\�QDSLSLOLWDQJ�PDQDWLOL�VD�DNLQJ�KLJDDQ����������������������������� �� �� �� ��

KAGALINGAN NG PANLIPUNAN AT 
NG PAMILYA

Hindi 
kailan-

man 

Kaunti Medyo Medyo 
marami 

Lubos 
na 

marami 
*6� 3DNLUDPGDP�NR�QD�PDODSLW�DNR�VD�DNLQJ�PJD�

NDLELJDQ������������������������������������������������������������������������������������� �� �� �� ��

*6� %LQLELJ\DQ�DNR�QJ�DNLQJ�SDPLO\D�QJ�HPRV\RQDO�QD�
VXSRUWD��������������������������������������������������������������������������������������� �� �� �� ��

*6� 6LQXVXSRUWDKDQ�DNR�QJ�DNLQJ�PJD�NDLELJDQ�������������������������������� �� �� �� ��

*6� 7DQJJDS�QD�QJ�DNLQJ�SDPLO\D�DQJ�DNLQJ�VDNLW���������������������������� �� �� �� ��

*6� .RQWHQWR�DNR�VD�SDNLNLSDJXVDS�XVDSDQ�QJ�DNLQJ�
SDPLO\D�WXQJNRO�VD�DNLQJ�VDNLW��������������������������������������������������� �� �� �� ��

*6� 3DNLUDPGDP�NR�QD�PDODSLW�DNR�VD�DNLQJ�NDSDUHKD�
�R�VD�WDRQJ�SDQJXQDKLQJ�VXPXVXSRUWD�VD�DNLQ���������������������������� �� �� �� ��

4��

*6��

3DNLVDJRW�SR�ODPDQJ�DQJ�VXPXVXQRG�QD�WDQRQJ�NDKLW�DQXPDQ�
DQJ�NDODJD\DQ�QJ�LQ\RQJ�NDXJQD\DQJ�VHNVZDO�VD�QJD\RQ���
.XQJ�KLQGL�SR�QLQ\R�QLQDQDLV�QD�VDJXWLQ�LWR��ODJ\DQ�QJ�WVHN�
DQJ�NDKRQJ�LWR����������DW�PDJSDWXOR\�VD�VXVXQRG�QD�EDKDJL��

.RQWHQWR�DNR�VD�DNLQJ�EXKD\�VHNVXZDO�������������������������������������� �� �� �� ��

���



FACT-B (Version 4) 

7DJDORJ� ���'HFHPEHU������
&RS\ULJKW������������ 3DJH���RI���

Mangyaring bilugan o markahan ang isang numero para sa bawat linya para ipakita ang inyong 
sagot na naaangkop para sa nakaraang 7 araw. 

KAGALINGANG PANGDAMDAMIN Hindi 
kailan-

man 

Kaunti Medyo Medyo 
marami 

Lubos 
na 

marami 
*(�� 0DOXQJNRW�DNR��������������������������������������������������������������������������� �� �� �� ��

*(�� .RQWHQWR�DNR�VD�NXQJ�SDSDDQR�NR�NLQDND\D�DQJ�
DNLQJ�VDNLW���������������������������������������������������������������������������������� �� �� �� ��

*(�� 1DZDZDODQ�QD�DNR�QJ�SDJ�DVD�VD�SDJODEDQ�VD�DNLQJ�
VDNLW������������������������������������������������������������������������������������������� �� �� �� ��

*(�� 1LQHQHUEL\RV�DNR����������������������������������������������������������������������� �� �� �� ��

*(�� 1DJ�DDODOD�DNR�WXQJNRO�VD�NDPDWD\DQ����������������������������������������� �� �� �� ��

*(�� 1DJ�DDODOD�DNR�QD�OXOXEKD�DQJ�DNLQJ�NDODJD\DQ������������������������� �� �� �� ��

KAGALINGAN SA PANGARAW-
ARAW NA KAKAYAHAN NG 
PAGGAWA

Hindi 
kailan-

man 

Kaunti Medyo Medyo 
marami 

Lubos 
na 

marami 

*)� $NR�D\�QDNDNDSDJWUDEDKR��NDELODQJ�DQJ�WUDEDKR�VD�
EDKD\����������������������������������������������������������������������������������������� �� �� �� ��

*)� $QJ�DNLQJ�WUDEDKR��NDELODQJ�DQJ�WUDEDKR�VD�EDKD\��
D\�QDJELELJD\�NDVL\DKDQ�VD�DNLQ������������������������������������������������� �� �� �� ��

*)� .LQDVLVL\DKDQ�NR�DQJ�DNLQJ�EXKD\��������������������������������������������� �� �� �� ��

*)� 7DQJJDS�NR�QD�DQJ�DNLQJ�VDNLW��������������������������������������������������� �� �� �� ��

*)� 1DNDNDWXORJ�DNR�QDQJ�PDEXWL���������������������������������������������������� �� �� �� ��

*)� .LQDVLVL\DKDQ�NR�DQJ�PJD�EDJD\�QD�DNLQJ�
NDOLPLWDQJ�SLQDJOLOLEDQJDQ��������������������������������������������������������� �� �� �� ��

*)�� .RQWHQWR�DNR�VD�NDOLGDG�QJ�EXKD\�NR�VD�
NDVDOXNX\DQ������������������������������������������������������������������������������� �� �� �� ��

���



FACT-B (Version 4) 

7DJDORJ� ���'HFHPEHU������
&RS\ULJKW������������ 3DJH���RI���

Mangyaring bilugan o markahan ang isang numero para sa bawat linya para ipakita ang inyong 
sagot na naaangkop para sa nakaraang 7 araw.

  KARAGDAGANG PINAG- 
  AALALAHANAN 

Hindi 
kailan-

man 

Kaunti Medyo Medyo 
marami 

Lubos 
na 

marami 
%�� 1DQJDQJDSRV�DQJ�DNLQJ�KLQLQJD���������������������������������������������� �� �� �� ��

%�� 1DJ�DDODOD�DNR�VD�DNLQJ�SDQDQDPLW������������������������������������������ �� �� �� ��

%�� $QJ�LVD�R�SDUHKR�VD�DNLQJ�PJD�EUDVR�D\�
QDPDPDJD�R�PDVDNLW�NDSDJ�KLQLSR������������������������������������������ �� �� �� ��

%�� 6D�SDNLUDPGDP�NR�D\�VHNVL�DNR����������������������������������������������� �� �� �� ��

%�� 1DKLKLUDSDQ�DNR�GDKLO�VD�SDJNDODJDV�QJ�EXKRN������������������������ �� �� �� ��

%�� 1DJ�DDODOD�DNR�QD�EDODQJ�DUDZ�DQJ�LEDQJ�
PL\HPEUR�QJ�DNLQJ�SDPLO\D�D\�PDJNDNDURRQ�QJ�
NDVDNLWDQ�QD�WXODG�NR��������������������������������������������������������������� �� �� �� ��

%�� 1DJ�DDODOD�DNR�WXQJNRO�VD�HSHNWR�QJ�VWUHVV�VD�
VDNLW�NR������������������������������������������������������������������������������������ �� �� �� ��

%�� 1DEDEDKDOD�DNR�VD�SDJEDEDJR�QJ�DNLQJ�WLPEDQJ��������������������� �� �� �� ��

%�� 1DJDJDZD�NRQJ�PDGDPD�QD�DNR�D\�EDEDH������������������������������ �� �� �� ��

3�� 0D\�PJD�EDKDJL�QJ�DNLQJ�NDWDZDQ�QD�NXQJ�VDDQ�
DNR¶\�QDNDUDUDPGDP�QJ�SDQDQDNLW������������������������������������������ �� �� �� ��

���
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FACT-B炷䫔四䇰炸Traditional Chinese

以下是恋些嶇您有同樣䕦䕭䘬人所娵䁢慵天䘬一些昛徘。婳在每一埴圈出或標出一個數字炻

以堐忼怑䓐於您忶去7天䘬回䫼。 

生理健全狀況 一溆 

也不 

 有一 

溆 

有 

些 

相 

當 

朆 

常 

GP1 我精神不好 ...........................................................................00 1 2 3 4 

GP2 我有反胃噁心的情形 ...........................................................00 1 2 3 4 

GP3 因為我的幓橼狀況炻我有困暋忼到家人的暨求 ...............00 1 2 3 4 

GP4 我有疼痛 ...............................................................................00 1 2 3 4 

GP5 我對治療的副作用感到困擾 ...............................................00 1 2 3 4 

GP6 我奢得幓橼不怑 ...................................................................00 1 2 3 4 

GP7 我因病塓従天再床休息 .......................................................00 1 2 3 4 

社交/家庭健全狀況 一溆 

也不 

 有一 

溆 

有 

些 

相 

當 

朆 

常 

GS1 我奢得冯我的朋友奒役 .......................................................00 1 2 3 4 

GS2 我從我家人獲得情緒上的支持 ...........................................00 1 2 3 4 

GS3 我從我朋友獲得支持 ...........................................................00 1 2 3 4 

GS4 我家人已接受我的疾病 .......................................................00 1 2 3 4 

GS5 我滿意家人之攻對我疾病的溝忂方式 ...............................00 1 2 3 4 

GS6 我奢得冯我的伴侶 (或我主天支持者) 奒役 ...................00 1 2 3 4 

Q1 

GS7 

不管你役期的性生活的程度炻婳回答下朊的問柴。 
如果你不栀回答炻婳在忁墉姣明 □  然後嶛到下一悐分。 

我對我的性生活感到滿意 ...................................................00 1 2 3 4 

���
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婳在每一埴圈出或標出一個數字炻以堐忼怑䓐於您忶去7天䘬回䫼。 

情緒健全狀況 一溆 

也不 

 有一 

溆 

有 

些 

相 

當 

朆 

常 

GE1 我感到悲傷 ...........................................................................00 1 2 3 4 

GE2 我滿意冒己嗽理疾病的方式 ...............................................00 1 2 3 4 

GE3 我徸漸失去對抗我的疾病的希望 .......................................00 1 2 3 4 

GE4 我奢得緊張 ...........................................................................00 1 2 3 4 

GE5 我擔心死亡 ...........................................................................00 1 2 3 4 

GE6 我擔心我的狀況會惡化 .......................................................00 1 2 3 4 

功能健全狀況 一溆 

也不 

 有一 

溆 

有 

些 

相 

當 

朆 

常 

GF1 我能夠工作 (包括在家的工作) .........................................00 1 2 3 4 

GF2 我滿意我的工作炷包括在家的工作炸 .......................... 0 0 1 2 3 4 

GF3 我能夠享受生活 ...................................................................00 1 2 3 4 

GF4 我已接受我的疾病 ...............................................................00 1 2 3 4 

GF5 我睡得好 ...............................................................................00 1 2 3 4 

GF6 我依然享受我以前常做的有嵋的事 ...................................00 1 2 3 4 

GF7 我滿嵛我現在的生活品岒 ...................................................00 1 2 3 4 

���



FACT-B炷䫔四䇰炸
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婳在每一埴圈出或標出一個數字炻以堐忼怑䓐於您忶去7天䘬回䫼。 

旬加斄注事枭 一溆 

也不 

 有一 

溆 

有 

些 

相 

當 

朆 

常 

B1 我呼吸時曾有氣不嵛 ...........................................................00 1 2 3 4 

B2 我在意冒己䘬堋服䨧叿 .......................................................00 1 2 3 4 

B3 我有一側或兩側䘬手兪儓僡或䕤䖃 ...................................00 1 2 3 4 

B4 我奢得冒己是性感䘬 ...........................................................00 1 2 3 4 

B5 我對掉柕檖感到困擾 ...........................................................00 1 2 3 4 

B6 我擔心其他家人也會得到嶇我同樣䘬䕦䕭 .......................00 1 2 3 4 

B7 我擔心壓力會影枧到我䘬䕦䕭 ...........................................00 1 2 3 4 

B8 我對橼慵䘬改嬲感到困擾 ...................................................00 1 2 3 4 

B9 我傥夠奢得冒己像個女人 ...................................................00 1 2 3 4 

P2 我感到幓橼的某些悐位有疼痛的症狀 ...............................00 1 2 3 4 

���
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ข ҖѠควѥมตҕѥงѵ ด ҖѥนลҕѥงนѨѸคѪѠสѧѷงทѨѷผѬ Җปҕ วยѱรคѯดѨยวกѤบทҕѥนกลҕѥววҕѥมѨควѥมสѼѥคѤญ ขอѲหҖทҕานพจิารณาวҕาขҖอความѰตҕละขҖอ 
ตรงกบัสถานการณҙของทҕานѲนชҕวง 7 วนัทีѷผҕานมาหรѪอѳมҕ อยҕางѳร จากน ัҟน วงกลมหรѪอทѼาѯครѪѷองหมายทีѷตวัѯลข 
ѯพยีงตวัѯดยีวตҕอหน ึѷงบรรทดั ѯพѪѷอระบѫคѼาตอบของทҕาน 

ความผาสѫกดҖานรҕางกาย ѳมҕѯลย ѯลѶกนҖอย ปานกลาง คҕอนขҖางมาก มากทีѷสѫด 

GP 1 ข Җѥพѯจ ҖѥรѬ ҖสѩกўมดѯรѨѷยวѰรง ..............................................  0 1 2 3 4 

GP 2 ข Җѥพѯจ ҖѥมѨѠѥกѥรคลѪѷนѳส Җ .................................................  0 1 2 3 4 

GP 3 ѯนѪѷѠงจѥกสภѥพรҕѥงกѥยทѨѷѯปѶนѠยѬҕขณѣนѨѸ ทѼѥѲў Җข Җѥพѯจ Җѥ
มѨปѤญўѥѲนกѥรดѬѰลรѤบภѥรѣตҕѥงѵѲนครѠบครѤว .................  0 1 2 3 4 

GP 4 ข Җѥพѯจ ҖѥมѨѠѥกѥรปวด......................................................  0 1 2 3 4 

GP 5 ข Җѥพѯจ ҖѥรѼѥคѥญตҕѠผลข ҖѥงѯคѨยงทѨѷѯกѧดจѥกกѥรรѤกษѥ .........  0 1 2 3 4 

GP 6 ข Җѥพѯจ ҖѥรѬ Җสѩกѳมҕสบѥย .....................................................  0 1 2 3 4 

GP 7 ข Җѥพѯจ ҖѥจѼѥต ҖѠงѲช ҖѯวลѥสҕวนѲўญҕนѠนѠยѬҕบนѯตѨยง .............  0 1 2 3 4 

ความผาสѫกดҖานสงัคม/ ครอบครวั ѳมҕѯลย ѯลѶกนҖอย ปานกลาง คҕอนขҖางมาก มากทีѷสѫด 

GS 1 ข Җѥพѯจ ҖѥรѬ ҖสѩกѲกล Җช ѧดสนѧทสนมกѤบѯพѪѷѠนѵ..........................  0 1 2 3 4 
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LQ�EUHDVW�FDQFHU�VXUYLYRUV�ZKLFK�LV�OLNHO\�GXH�WR�WKH�VPDOO�VDPSOH�VL]H�E\�WKH�LPSDFW�RI�&29,'����

LQ� ������ )XWXUH� VWXGLHV� ZLOO� DVVHVV� WKH� HIILFDF\� RI� 3$� PRWLYDWLRQ� IRU� IHPDOH� EUHDVW� FDQFHU�

VXUYLYRUV�ZLWK�ODUJHU�VDPSOH�VL]H��Q ���DV�LQ�WKH�VWXG\�SURWRFRO���

5HIHUHQFHV�

�� /LRQ��$���HW�DO���0RWLYDWLRQDO�,QWHUYLHZLQJ�WR�,QFUHDVH�3K\VLFDO�$FWLYLW\�%HKDYLRU�LQ
&DQFHU�3DWLHQWV��$�3LORW�5DQGRPL]HG�&RQWUROOHG�7ULDOV��,QWHJUDWLYH�&DQFHU�7KHUDSLHV�����������
S� �����������������

�� 3LQWR��%�0���HW�DO���0DLQWHQDQFH�RI�HIIHFWV�RI�D�KRPH�EDVHG�SK\VLFDO�DFWLYLW\�SURJUDP�DPRQJ�EUHDVW�FDQFHU
VXUYLYRUV��6XSSRUWLYH�&DUH�LQ�&DQFHU����������������S������������

�� 9DOODQFH��-�.���HW�DO���5DQGRPL]HG�FRQWUROOHG�WULDO�RI�WKH�HIIHFWV�RI�SULQW�PDWHULDOV�DQG�VWHS�SHGRPHWHUV�RQ
SK\VLFDO�DFWLYLW\�DQG�TXDOLW\�RI�OLIH�LQ�EUHDVW�FDQFHU�VXUYLYRUV��-RXUQDO�RI�FOLQLFDO�RQFRORJ\����������������S�
����������

�� &KDUQHVV��1��DQG�:�5��%RRW��$JLQJ�DQG�LQIRUPDWLRQ�WHFKQRORJ\�XVH��3RWHQWLDO�DQG�EDUULHUV��&XUUHQW
'LUHFWLRQV�LQ�3V\FKRORJLFDO�6FLHQFH���������������S����������

�� 7XGRU�/RFNH��&���7�/��:DVKLQJWRQ��DQG�7�/��+DUW��([SHFWHG�YDOXHV�IRU�VWHSV�GD\�LQ�VSHFLDO�SRSXODWLRQV�
3UHY�0HG���������������S�������

�� 7XGRU�/RFNH��&���:�'��-RKQVRQ��DQG�3�7��.DW]PDU]\N��$FFHOHURPHWHU�GHWHUPLQHG�VWHSV�SHU�GD\�LQ�86
DGXOWV��0HGLFLQH�$QG�6FLHQFH�,Q�6SRUWV�$QG�([HUFLVH���������������S������������

�� 6\PRQV��0���0HLUD�&XQKD��&���3RHOV��.���9DQGHERVFK��+���'HQV��1���DQG�$OLGD�&XWHOOR��&���3K\VLFDO
$FWLYLW\�GXULQJ�WKH�)LUVW�/RFNGRZQ�RI�WKH�&29,'����3DQGHPLF��,QYHVWLJDWLQJ�WKH�5HOLDQFH�RQ�'LJLWDO
7HFKQRORJLHV��3HUFHLYHG�%HQHILWV��%DUULHUV�DQG�WKH�,PSDFW�RI�$IIHFW��,QWHUQDWLRQDO�-RXUQDO�RI�(QYLURQPHQWDO
5HVHDUFK�DQG�3XEOLF�+HDOWK���������������

�� (EEHQ��:���DQG�%UXG]\QVNL��/��0RWLYDWLRQV�DQG�EDUULHUV�WR�H[HUFLVH�DPRQJ�FROOHJH��VWXGHQWV��-RXUQDO�RI
([HUFLVH�3K\VLRORJ\�2QOLQH��������������

�� 3D[WRQ��5�-���HW�DO���$VVRFLDWLRQV�DPRQJ�SK\VLFDO�DFWLYLW\��ERG\�PDVV�LQGH[��DQG�KHDOWK×UHODWHG�TXDOLW\�RI�OLIH
E\�UDFH�HWKQLFLW\�LQ�D�GLYHUVH�VDPSOH�RI�EUHDVW�FDQFHU�VXUYLYRUV��&DQFHU�����������������S������������

�� 3UDFWLFDO�LPSOLFDWLRQ

�7KH�WKHVLV�KDV�DIILUPHG�WKDW�3$�PRWLYDWLRQ�VWUDWHJLHV�HQFRXUDJLQJ�VHOI�PRQLWRULQJ�WKURXJK�D�VWHS�

WUDFNHU�DQG�0,�LQWHUYHQWLRQ�ZHUH�DEOH�WR�SURPRWH�SK\VLFDO�DFWLYLW\�DGKHUHQFH�LQ�EUHDVW�FDQFHU�

VXUYLYRUV��DV�D�UHVXOW�RI�WKH�SRVLWLYH�ILQGLQJV�LQ�WKH�PHWD�DQDO\VLV��(YHQ�WKRXJK�WKH�GDLO\�VWHSV�GLG�

QRW�FKDQJH�E\�WKH�HIIHFW�RI�LQWHUYHQWLRQ�DQG�WLPH��WKH�SLORW�VWXG\�GLG�VKRZ�DFFHSWDEOH� IHDVLELOLW\�
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UHVXEPLVVLRQ� LQ� -DQXDU\�������)ROORZLQJ� WKLV��ZH� UHFHLYHG� IXUWKHU�PLQRU� UHTXHVWV� IRU�

DOWHUDWLRQV��ZLWK�ILQDO�DSSURYDO�UHFHLYHG�RQ����$SULO��������

�� 6LWH�6SHFLILF�$VVHVVPHQW�$SSURYDO

7KH�VHFRQG�DSSURYDO�UHTXLUHG�ZDV�WKH�6LWH�6SHFLILF�$VVHVVPHQW��66$���7KLV�LV�D�SURMHFW�

DXWKRUL]DWLRQ� WR� FRQGXFW� UHVHDUFK� DW� :HVWHUQ� +HDOWK� IDFLOLWLHV�� ZKLFK� GHVSLWH� KXPDQ�

UHVHDUFK� HWKLFV� DSSURYDO� JUDQWHG�� WKLV� WRRN� DQ� DGGLWLRQDO� ��PRQWKV�� 7KLV� LQYROYHG�� �L��

FOLQLFDO�VLWH��EUHDVW�FDQFHU�FDUH�XQLW��DSSURYDO�E\�WKH�'LUHFWRU�RI�VXUJHU\���LL��SDWKRORJ\�

DSSURYDO�IRU�SDUWLFLSDQW�EORRG�FROOHFWLRQ�WKURXJK�'RUHYLWFK�3DWKRORJ\��RQ�VLWH�DW�:HVWHUQ�

+HDOWK��WDNLQJ�RQH�PRQWK�IRU�DSSURYDO����LLL��KRQRUDU\�UHVHDUFKHU�DSSRLQWPHQWV�IRU�P\VHOI�

DQG� IRU� WKH� PRWLYDWLRQDO� LQWHUYLHZLQJ� FRXQVHOORU� ZKR� ZRXOG� FRQGXFW� PRWLYDWLRQDO�

LQWHUYLHZLQJ� IRU� SDUWLFLSDQWV� �WDNLQJ� DQ� DGGLWLRQDO� PRQWK� IRU� DSSURYDOV� GXH� WR�

UHTXLUHPHQWV� IRU� KHDOWK� FOHDUDQFH� DQG� SROLFH� FKHFNV��� DQG� �LY�� UHVHDUFK� FROODERUDWLRQ�

DJUHHPHQWV� EHWZHHQ�:HVWHUQ�+HDOWK� DQG�9LFWRULD�8QLYHUVLW\� �WDNLQJ� DQRWKHU�PRQWK���

7KLV�ZDV�VXEPLWWHG�LQ�$XJXVW������ZLWK�WKH�SURMHFW�DXWKRUL]HG�RQ���'HFHPEHU�������7KH�

RYHUDOO�SURFHVV�RI�+XPDQ�5HVHDUFK�(WKLFV�DSSURYDO�LV�LOOXVWUDWHG�LQ�)LJXUH����:H�ZHUH�

XQDEOH� WR� VWDUW� UHFUXLWPHQW� XQWLO� -DQXDU\� ������ DV� YLVLWLQJ� VFKHGXOHV� RI� SRWHQWLDO�

SDUWLFLSDQWV�DW�WKH�EUHDVW�FDQFHU�FOLQLF�ZHUH�XQDYDLODEOH�XQWLO�DIWHU�WKH�&KULVWPDV�DQG�QHZ�

\HDU�KROLGD\�SHULRG���

�� 3DUWLFLSDQW�5HFUXLWPHQW

2Q����-DQXDU\�������,�LQWURGXFHG�WKH�SURMHFW�WR�WKH�UHVHDUFK�WHDP�DW�D�PXOWLGLVFLSOLQDU\�

WHDP�PHHWLQJ�DW�:HVWHUQ�+HDOWK��6XQVKLQH�KRVSLWDO��PDUNLQJ�WKH�VWDUW�RI�WKH�UHFUXLWPHQW�

SKDVH�RI�WKH�SURMHFW��7KH�ILUVW�SDUWLFLSDQW�ZDV�HQUROOHG�RQ����-DQXDU\�������

7KH�SURMHFW�ZDV�UHJLVWHUHG�ZLWK�WKH�$XVWUDOLDQ�DQG�1HZ�=HDODQG�&OLQLFDO�7ULDO�5HJLVWU\�

�$1=&75�� RQ� ��� 6HSWHPEHU� ����� ZLWK� WKH� UHJLVWUDWLRQ� QXPEHU� $&751�

���



����������������D�UHTXLUHPHQW�IRU�DOO�FOLQLFDO�WULDOV��7KH�FOLQLFDO�WULDO�LV�SXEOLFO\�SRVWHG�

RQ�WKH�$1=&75�ZHEVLWH���

�� &29,'����SDQGHPLF

:LWKLQ�D�PRQWK�RI�VWDUWLQJ� WKH�UHFUXLWPHQW�SURFHVV�� WKH�JOREDO�RXWEUHDN�RI�&29,'����

EHJDQ�ZLWK�WKH�VLWXDWLRQ�DFFHOHUDWLQJ�LQ�PLG�0DUFK�������%\�WKLV�WLPH��ZH�KDG�UHFUXLWHG�

��SDUWLFLSDQWV��9LFWRULD�GHFODUHG�D�VWDWH�RI�HPHUJHQF\�RQ����0DUFK������ZLWK�$XVWUDOLD�

FORVLQJ� LWV�ERUGHUV�RQ����0DUFK�������:HVWHUQ�+HDOWK�DQQRXQFHG�DOO� H[LVWLQJ�FOLQLFDO�

UHVHDUFK�ZDV� WR� EH�SDXVHG� LI� SDUWLFLSDQWV�ZHUH� OLNHO\� WR� EH� DIIHFWHG�E\� WKH�SDQGHPLF��

7KHUHIRUH��SDUWLFLSDQW�UHFUXLWPHQW�DW�WKH�FOLQLFDO�VLWH�ZDV�VWRSSHG��$W�WKDW�WLPH��9LFWRULD�

8QLYHUVLW\� DOVR� DQQRXQFHG� OLPLWDWLRQ� WR� DFFHVV� UHVHDUFK� ODERUDWRULHV� ZKLFK� LPSDFWHG�

SDUWLFLSDQWV¶� EORRG� SURFHVVLQJ� DQG� WHVWLQJ��0HOERXUQH� ZDV� LQ� VWDJH��� ORFNGRZQ� XQWLO�

2FWREHU�������

�����&KDQJHV�WR�5HFUXLWPHQW�

7KH�IHDVLELOLW\�RI� WKH�VWXG\��JLYHQ�WKH�FKDOOHQJHV�RI�FRQWLQXLQJ�SDUWLFLSDQW�UHFUXLWPHQW�

GXULQJ� WKH� UHVWULFWHG� SHULRG� ZDV� DVVHVVHG� WR� LGHQWLI\� D� ZD\� IRUZDUG��:HVWHUQ� +HDOWK�

LQWURGXFHG�7HOHKHDOWK�WR�WKHLU�EUHDVW�FDQFHU�SDWLHQWV�DQG�WKLV�JDYH�XV�WKH�RSSRUWXQLW\�WR�

LGHQWLI\�SRWHQWLDO�SDUWLFLSDQWV�GXULQJ�WKHVH�FRQVXOWDWLRQV��$V�D�UHVXOW��DPHQGPHQWV�WR�WKH�

KXPDQ�HWKLFV�SURWRFRO� IRU�DOWHUQDWLYH� UHFUXLWPHQW�PHWKRGV� WR� LQFOXGH� WHOHKHDOWK��HPDLO�

DQG�VRFLDO�PHGLD�ZHUH�UHTXLUHG��DQG�ZHUH�VXEPLWWHG�WR�+5(&��$W�WKLV�SRLQW��,3&�+HDOWK�

$OWRQD� 0HDGRZV� ZDV� DGGHG� DV� DQRWKHU� UHFUXLWPHQW� VLWH�� $SSURYDO� IRU� WKH� WULDO�

DPHQGPHQWV�ZDV�UHFHLYHG�LQ�-XQH�������3DUWLFLSDQW�UHFUXLWPHQW�UHVXPHG�YLD�YLGHR�FDOOV�

DQG�]RRP�PHHWLQJV��DQG�WKH�PRWLYDWLRQDO�LQWHUYLHZLQJ�ZDV�PRYHG�WR�RQOLQH�UDWKHU�WKDQ�

IDFH�WR�IDFH���

,Q� -XQH� ������ ILYH� DGGLWLRQDO� SDUWLFLSDQWV�ZHUH� UHFUXLWHG� WKURXJK� WKH� QHZO\� DSSURYHG�

PHWKRGV��+RZHYHU��DW�WKLV�SRLQW��0HOERXUQH�ZDV�LPSDFWHG�E\�D�VHFRQG�ZDYH�RI�&29,'�

���DQG�LQ�-XO\�������WKHUH�ZDV�D�VHFRQG�VWDJH���ORFNGRZQ�LQ�WKH�6WDWH�RI�9LFWRULD��7KH�

GHVLJQDWHG�µKRW�VSRW¶�DUHDV�LQ�0HOERXUQH�ZKLFK�ZHUH�PRVWO\�DIIHFWHG�E\�WKH�VHFRQG�ZDYH�

ZHUH�WKH�ZHVWHUQ�VXEXUEV�RI�0HOERXUQH��LQ�SDUWLFXODU��6XQVKLQH�DQG�:HUULEHH��$V�WKHVH�

ZHUH�DOVR� WKH�VLWHV�RI�SDUWLFLSDQW�UHFUXLWPHQW��6XQVKLQH�FDPSXV��DQG�EORRG�SURFHVVLQJ�

�:HUULEHH� FDPSXV��� ,W� ZDV� GLIILFXOW� WR� FRQWLQXH� WKH� SURMHFW� GXULQJ� WKH� SHULRG� RI�

���



UHVWULFWLRQV��DQG�VR�EHWZHHQ�-XO\�DQG�2FWREHU�������UHFUXLWPHQW�ZDV�YHU\�ORZ��+RZHYHU��

DQ� DGGLWLRQDO� VL[� SDUWLFLSDQWV� ZHUH� DEOH� WR� EH� UHFUXLWHG�� 8QIRUWXQDWHO\�� WKH� VWDJH���

ORFNGRZQ�UHVWULFWLRQV�ZHUH�D�EDUULHU�IRU�SDUWLFLSDWLRQ�LQ�WKH�VWXG\��ZLWK�VRPH�GHFODULQJ�

WKDW�WKH\�ZHUH�WRR�EXV\�ZLWK�WKHLU�KRXVHKROGV�RU�QRW�DYDLODEOH�WR�MRLQ���

,�ZDV�H[WUHPHO\�LPSUHVVHG�ZLWK��DQG�JUDWHIXO�WR�WKH�SDUWLFLSDQWV��7KH\�ZHUH�YHU\�NLQG�LQ�

WU\LQJ� FLUFXPVWDQFHV�� DQG� HQWKXVLDVWLF� IRU� LPSURYLQJ� WKHLU� SK\VLFDO� DFWLYLW\�� 7KH\�

VDFULILFHG� WKHLU� WLPH� IRU� WHVWLQJ� DW� WKH�KRVSLWDO�� XQGHUWRRN�TXHVWLRQQDLUHV� DQG�DWWHQGHG�

PRWLYDWLRQDO�LQWHUYLHZLQJ�IRU�H[HUFLVH�YLD�]RRP�PHHWLQJV��$OWKRXJK�ZH�FRXOG�QRW�DFKLHYH�

WKH� WDUJHW�UHFUXLWPHQW�RI����SDUWLFLSDQWV��,�DP�SURXG�WKDW�P\�SURMHFW�FRXOG�KHOS�EUHDVW�

FDQFHU�VXUYLYRUV�EHFRPLQJ�GHWHUPLQHG�LQGLYLGXDOV�DJDLQ���

�� 3URJUHVV�UHSRUWV�WR�+XPDQ�5HVHDUFK�(WKLFV�&RPPLWWHH

$SSURYHG�SURMHFWV�DUH�UHTXLUHG�WR�VXEPLW�DQQXDO�UHSRUWV�WR�0HOERXUQH�+HDOWK�+5(&�DQG�

WKH� RIILFH� IRU� UHVHDUFK� DW� :HVWHUQ� +HDOWK� XQWLO� WKH� SURMHFW� LV� FRQFOXGHG�� 7KH� ILUVW�

VXEPLVVLRQ�ZDV�RQ�WKH�RQH�\HDU�DQQLYHUVDU\�RI�UHVHDUFK�HWKLFV�DSSURYDO�LQ�0DUFK�������

,�UHSRUWHG�RQ�WKH�SURMHFW�LQLWLDWLRQ��KRZ�PDQ\�SDUWLFLSDQWV�KDG�EHHQ�UHFUXLWHG�DQG�KRZ�WKH�

SURMHFW�ZDV�UHVSRQGLQJ�WR�WKH�LPSDFW�RI�&29,'�����

,�KDYH� OHDUQHG�D� ORW� IURP� WKH�SURFHVV�RI� DSSO\LQJ� IRU�HWKLFV� DSSURYDO��'HYHORSLQJ� WKH�

SURMHFW�SURWRFRO��DQG�LWV�UHYLHZ�IURP�WKH�8QLYHUVLW\�SDQHO�DQG�+5(&�JDYH�PH�VLJQLILFDQW�

LQVLJKW�LQWR�UHVHDUFK�PHWKRGRORJ\��$GGLWLRQDOO\��WKH�FRPPHQWV�IURP�WKH�+5(&�HQDEOHG�

PH�WR�IXUWKHU�XQGHUVWDQG�KRZ�FOLQLFDO�WULDOV�VKRXOG�EH�FRQGXFWHG�IRU�YXOQHUDEOH�SHRSOH�LQ�

WKH�UHDO�ZRUG��7KH�WLPHOLQH�RI�P\�+5(&�DSSOLFDWLRQ�LV�LOOXVWUDWHG�LQ�)LJXUH����

,� ZDV� IRUWXQDWH� WR� KDYH� KDG� JRRG� VXSSRUW� IURP� P\� VXSHUYLVRUV�� SDUWLFXODUO\� P\�

SULQFLSDO� VXSHUYLVRU�3URIHVVRU�9DVVR�$SRVWRORSRXORV��ZKR�FRQWULEXWHG�VLJQLILFDQWO\�WR�

WKH� SURMHFW¶V� LQLWLDWLRQ� DQG� FROODERUDWLRQ�� 9DVVR� LQWURGXFHG� PH� WR� FROOHDJXHV� IURP�

:HVWHUQ�+HDOWK�DQG�,3&�+HDOWK�DV�ZHOO�DV�IDFLOLWDWLQJ�DOO�UHTXLUHPHQWV�RI�UHVHDUFK�HWKLFV�

DQG� LPSOHPHQWDWLRQ��'XULQJ� WKH� &29,'���� UHVWULFWLRQV�� VKH� VXSSRUWHG�PH� LQ� ILQGLQJ�

VROXWLRQV�IRU�SDUWLFLSDQW�UHFUXLWPHQW�DQG�HQVXUHG�WKH�SURMHFW�FRQWLQXHG���

���



)LJXUH����7KH�SURFHVV�RI�+XPDQ�5HVHDUFK�(WKLFV�$SSOLFDWLRQV�IRU�WKH�3$3+,2�FOLQLFDO�
WULDO�FRQGXFWHG�DW�:HVWHUQ�+HDOWK�DQG�9LFWRULD�8QLYHUVLW\��0HOERXUQH�9,&��$XVWUDOLD�

����



)LJXUH����7KH�WLPHOLQH�RI�WKH�3$3+,2�6WXG\�HWKLFV�DSSOLFDWLRQ�

�� 0LWLJDWLRQ�VWUDWHJLHV�IRU�FRSLQJ�ZLWK�UHVHDUFK�GXULQJ�&29,'����SDQGHPLF

,� ZRXOG� DOVR� OLNH� WR� GHVFULEH� WKH� PLWLJDWLRQ� VWUDWHJLHV� IRU� FRSLQJ� ZLWK� P\� UHVHDUFK�

VWXG\� GXULQJ� WKH� SDQGHPLF� FULVLV�� 7KH� HQWLUH� ZRUOG� ZDV� DIIHFWHG� DQG� VWUHVVHG� E\�

WKH�SDQGHPLF�� ,�ZDV� DQ[LRXV�ZKHQ� ,� ILUVW� KHDUG�WKH� DQQRXQFHPHQW� IURP� WKH�9LFWRULDQ�

6WDWH� *RYHUQPHQW� DQG� :HVWHUQ� +HDOWK� UHJDUGLQJ� WKH� KDOW� WR� FOLQLFDO� WULDOV�� DQG� WKH�

8QLYHUVLW\�DQQRXQFHPHQW�RI�WKH� OLPLWDWLRQV�RI�KXPDQ�UHVHDUFK�FRQGXFW�DQG�ODERUDWRU\�

DFFHVV�� ,� KDG�QHYHU� FRQVLGHUHG� WKDW� WKLV� NLQG� RI� SUREOHP� ZRXOG� KDSSHQ� LQ� WKH� ODVW�

\HDU� RI�P\�3K'�FDQGLGDWXUH�� SDUWLFXODUO\� DW� D� WLPH� ZKHQ� SDUWLFLSDQW� UHFUXLWPHQW� KDG�

MXVW� VWDUWHG�� 7KH�SURORQJHG�HWKLFV�DSSOLFDWLRQ�ZDV�D�ODUJH�SDUW�RI�P\�WKHVLV�DQG�WKHQ�P\�

UHVHDUFK�FKDOOHQJH�ZDV� LQWHQVLILHG�E\�&29,'����� ,�ZDV�FRQFHUQHG�E\�WKH�H[WHQVLRQ�RI�

P\�FDQGLGDWXUH��VWXG\�OHDYH��WXLWLRQ�IHH�SD\PHQWV�DQG�P\�JHQHUDO�ILQDQFLDO�VLWXDWLRQ��,�

FDQQRW�GHQ\�,�ZDV�YHU\�VWUHVVHG��DQG�LQGHHG�,�ZDV�FRQFHUQHG�WKDW�,�ZRXOG�KDYH�RQJRLQJ�

PHQWDO�KHDOWK�SUREOHPV���

���



�����,Q�JRG�,�WUXVW�

,�ZDV� FDOPHG�E\� SUD\LQJ� WR�*RG� WR� HPSRZHU�PH� LQ� GHDOLQJ�ZLWK�P\�XQFHUWDLQW\� DQG�

KHOSLQJ�PH�WR�PRYH�P\�UHVHDUFK�IRUZDUG��,�ZDV�HQFRXUDJHG�E\�P\�SHHUV�LQ�WKH�FKXUFK�

FRPPXQLW\�LQ�0HOERXUQH��6LQFH�&29,'����RXU�FKXUFK�FRQGXFWHG�ZHHNO\�RQOLQH�SUD\HU�

URRPV�DQG�DOO�PHPEHUV�KDYH�EHHQ�SUD\LQJ�ZLWK�RXU�IDLWK��KRSH�DQG�ORYH�IRU�RQH�RWKHU���,�

KDYH�WUXVWHG�LQ�*RG�WR�DQRLQW�PH�ZLWK�WKH�VSLULW�RI�HQFRXUDJHPHQW�WR�ILQLVK�P\�WKHVLV�RQ�

WLPH��7KHUHIRUH��,�OHDYH�DOO�P\�EXUGHQV�LQWR�KLV�JXLGDQFH��7KDQN�\RX�*RG��

�����6XSSRUW�

,� KDG� D� ZLGH� UDQJH� RI� VXSSRUW� VWUXFWXUHV� DURXQG�PH�� ,PSRUWDQWO\�� XQGHUVWDQGLQJ� DQG�

VXSSRUW�IURP�P\�SDUHQWV�FKHHUHG�PH�XS�DQG�NHSW�P\�UHVHDUFK�JRLQJ��

,GHQWLILFDWLRQ�RI�ULVNV�LQ�UHVHDUFK�LV�YHU\�LPSRUWDQW��6HHNLQJ�KHOS�WKURXJK�FRQVXOWDWLRQ�

ZLWK�P\� VXSHUYLVRUV� DQG� KHOSIXO� LQGLYLGXDOV� LV� WKH� EHVW� VROXWLRQ�� ,� DSSUHFLDWHG� DOO� WKH�

VXSSRUW� IURP� P\� VXSHUYLVRUV�� 3URIHVVRU� 9DVVR� $SRVWRORSRXORV� DQG� 3URIHVVRU� /LO\�

6WRMDQRYVND�GXULQJ�WKH�ILQDO�\HDU�RI�P\�FDQGLGDWXUH��7KHLU�VXJJHVWLRQV�DQG�VXSSRUW�RI�P\�

VL[�PRQWK�FDQGLGDWXUH�H[WHQVLRQ�GXH�WR�WKH�GHOD\HG�HWKLFV�SURFHVV�DQG�&29,'�����KHOSHG�

PH�WUHPHQGRXVO\�WR�UHOLHYH�P\�WHQVLRQ����

7KH�8QLYHUVLW\�DOVR�VXSSRUWHG�PH�LQ�P\�UHTXHVW�RI�WXLWLRQ�IHH�ZDLYHUV�IURP�WKH�,QVWLWXWH�

IRU�+HDOWK�DQG�6SRUW��,�VLQFHUHO\�DSSUHFLDWHG�3URIHVVRU�-RKQ�3ULFH��WKH�'HSXW\�'LUHFWRU�

5HVHDUFK� 7UDLQLQJ� RI� WKH� ,QVWLWXWH� IRU� +HDOWK� DQG� 6SRUW� IRU� SURYLGLQJ� PH� ZLWK� WZR�

VHPHVWHUV�RI�WXLWLRQ�IHH�ZDLYHUV��

,� DOVR� UHTXHVWHG� D� �� PRQWK� VWXG\� OHDYH� H[WHQVLRQ� IURP� $VVXPSWLRQ� 8QLYHUVLW\�� P\�

ZRUNSODFH�DQG�VSRQVRU�LQ�7KDLODQG�DW�WKH�EHJLQQLQJ�RI������DV�,�HVWLPDWHG�WKDW�,�ZRXOG�

EH�XQDEOH�WR�ILQLVK�P\�GDWD�FROOHFWLRQ�E\�0D\�������WKH�HQG�RI�WKH�VWXG\�OHDYH�LQ�P\�

FRQWUDFW��,�UHFHLYHG�D�UHFRPPHQGHG�OHWWHU�IURP�P\�VXSHUYLVRUV�DQG�P\�,QVWLWXWH�OHDGHU�LQ�

7KDLODQG�� $VVLVWDQW� 3URIHVVRU� 'U� 1DQWKDSKDQ� &KLQOXPSUDVHUW�� WKH� IRUPHU� 'HDQ� RI�

1XUVLQJ� 6FLHQFH� )DFXOW\�� $VVXPSWLRQ� 8QLYHUVLW\� VXSSRUWLQJ� PH� IRU� WKH� H[WHQVLRQ��

$VVXPSWLRQ�8QLYHUVLW\�DSSURYHG�WKH�UHTXHVW�DQG�,�ZDV�DEOH�WR�VWD\�ORQJHU�LQ�0HOERXUQH�

IRU�P\�GDWD�FROOHFWLRQ�XQWLO�'HFHPEHU�������

$OWKRXJK�,�FRXOG�QRW�FRPSOHWH�GDWD�FROOHFWLRQ�IURP�WKH����SDUWLFLSDQWV�DV�LQGLFDWHG�LQ�WKH�

VWXG\�SURWRFRO��,�DP�UHSRUWLQJ�D�SLORW�VWXG\�IRU�WKH�IHDVLELOLW\�RI�WKH�UHVHDUFK�LQ�P\�WKHVLV��

,�ZLVK�WR�VHH�WKH�SURMHFW�FRPSOHWHG�LQ�WKH�QHDU�IXWXUH��,�KRSH�WKH�SURMHFW�FDQ�DFKLHYH�LWV�

���



WDUJHW� UHFUXLWPHQW� ZKHQ� WKH� &29,'���� VLWXDWLRQ� LQ� WKH� FRXQWU\� LV� LPSURYHG�� ,Q� WKLV�

UHJDUG��,�DP�H[FLWHG�WKDW�D�QHZ�0DVWHU¶V�6WXGHQW��0V�.DWKHULQH�+DUNLQ��KDV�QRZ�HQUROOHG�

DQG�ZLOO�FRQWLQXH�ZLWK�WKH�SURMHFW��

���




