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$PDo��&29,'����SDQGHPLVL�E�W�Q�KL]PHW�VHNW|U�Q��HWNLOHGL÷L�JLEL�VD÷OÕN�VHNW|U�Q��
GH�HWNLOHPLúWLU��dDOÕúPDGD�&29,'����SDQGHPL�V�UHFLQGH�DNWLI�RODUDN�6D÷OÕN�%DNDQ-

OÕ÷Õ¶QGD�oDOÕúDQ�VD÷OÕN�oDOÕúDQODUÕQÕQ�XQYDQ�IDUNÕ�J|]HWPHNVL]LQ��&29,'����NRUNXVX�
YH�HQGLúH�G�]H\LQLQ�LQFHOHQPHVL�DPDoODQPÕúWÕU��

*HUHo�YH�<|QWHPOHU��3DQGHPL�V�UHFLQGH�NRQWDPLQDV\RQXQ�HQJHOOHQPHVL�DPDFÕ\OD�
����VD÷OÕN�oDOÕúDQÕQD�oHYULP�LoL�DQNHW�PHWRWX�NXOODQÕODUDN�XODúÕOPÕúWÕU��/LWHUDW�U�WDUD-

QDUDN�DUDúWÕUPDFÕODU�WDUDIÕQGDQ�ROXúWXUXODQ�WDQÕPOD\ÕFÕ�ELOJL�IRUPX��JHoHUOLN�J�YHQLU-
OL÷L�VD÷ODQPÕú�RODQ�&29,'����.RUNXVX��&)6��YH�'XUXPOXN�6�UHNOLOLN�.D\JÕ�gOoH÷L�
�67$,��VD÷OÕN�oDOÕúDQODUÕQD�X\JXODQPÕúWÕU��9HULOHU�6366�SURJUDPÕ�LOH�DQDOL]�HGLOPLúWLU�

%XOJXODU��dDOÕúPDQÕQ�VRQXFXQGD�6D÷OÕN�%DNDQOÕ÷Õ¶QÕQ�SDQGHPL� LoLQ�D\DUODGÕ÷Õ�NR-

QDNODPD�KL]PHWOHULQL�NXOODQDQ�VD÷OÕN�SHUVRQHOOHULQLQ�&)6�SXDQÕ��S �������\�NVHN��
KHUKDQJL�ELU�SVLNRORMLN�GHVWHN�DOPD\DQ�YH� LúWHQ�D\UÕOPD\Õ�G�ú�QPH\HQ�VD÷OÕN�oD-

OÕúDQODUÕQÕQ�67$,�SXDQÕ��S �������G�ú�N�EXOXQPXúWXU��+HUKDQJL�ELU�SVLNRORMLN�GHV-
WHN� DOPD\Õ� G�ú�QPH\HQ� VD÷OÕN� oDOÕúDQODUÕQÕQ� KHP�&)6� �S ������� KHP� GH� 67$,�
�S �������SXDQODUÕ�G�ú�N�EXOXQPXúWXU��$\UÕFD�&)6�LOH�67$,�SXDQODUÕ�DUDVÕQGD�SR]LWLI�
\|QGH�ELU�NRUHODV\RQ�VDSWDQPÕúWÕU��S ��������

6RQXo��3DQGHPL�V�UHFLQGH�VD÷OÕN�SHUVRQHOL�VD\ÕVÕQÕQ�DUWÕUÕOPDVÕ��VD÷OÕN�oDOÕúDQODUÕ-
QÕQ�Lú�PRWLYDV\RQXQ�DUWÕUÕOPDVÕ��VHQHOLN�L]LQ�NXOODQÕPÕQÕQ�VD÷ODQPDVÕ��SDQGHPL�LOH�LO-
JLOL�H÷LWLP�YHULOPHVL�YH�SVLNRORMLN�GHVWHN�VD÷ODQPDVÕ��VD÷OÕN�oDOÕúDQODUÕQÕQ�&29,'����
NRUNXVX�YH�DQNVL\HWHVLQL�D]DOWPDNWD�ID\GDOÕ�RODELOHFH÷L�J|]OHQPLúWLU�

$QDKWDU�.HOLPHOHU��&29,'�����6D÷OÕN�dDOÕúDQODUÕ��&29,'�.RUNXVX��.D\JÕ

$%675$&7

$LP��7KH�&29,'����SDQGHPLF�KDV�DIIHFWHG�WKH�KHDOWK�VHFWRU�DV�ZHOO�DV�WKH�HQWLUH�
VHUYLFH�VHFWRU��7KLV�VWXG\��LW�LV�DLPHG�WR�H[DPLQH�WKH�IHDU�DQG�DQ[LHW\�OHYHOV�RI�WKH�KH-

DOWK�ZRUNHUV�ZKR�DUH�DFWLYHO\�ZRUNLQJ�LQ�WKH�0LQLVWU\�RI�+HDOWK�GXULQJ�WKH�&29,'����
SDQGHPLF�SURFHVV��UHJDUGOHVV�RI�WKHLU�WLWOHV�

0DWHULDOV�DQG�0HWKRGV��7R�SUHYHQW�FRQWDPLQDWLRQ�GXULQJ�WKH�SDQGHPLF�SURFHVV������
KHDOWKFDUH�ZRUNHUV�ZHUH�UHDFKHG�XVLQJ�WKH�RQOLQH�VXUYH\�PHWKRG��7KH�GHVFULSWLYH�
LQIRUPDWLRQ�IRUP�FUHDWHG�E\�WKH�UHVHDUFKHUV�E\�VFDQQLQJ�WKH�OLWHUDWXUH��WKH�&29,'����
)HDU��&)6��DQG�WKH�6WDWH�7UDLW�$Q[LHW\�,QYHQWRU\��67$,���ZKRVH�YDOLGLW\�DQG�UHOLDELOLW\�
ZHUH�HQVXUHG��ZHUH�DSSOLHG�WR�KHDOWKFDUH�ZRUNHUV��7KH�GDWD�ZHUH�DQDO\]HG�ZLWK�WKH�
6366�SURJUDP�

5HVXOWV��$V�D�UHVXOW�RI�WKH�VWXG\��WKH�&)6�VFRUH��S �������RI�WKH�KHDOWKFDUH�SURIHV-
VLRQDOV�ZKR�XVH�WKH�DFFRPPRGDWLRQ�VHUYLFHV�DUUDQJHG�E\�WKH�0LQLVWU\�RI�+HDOWK�IRU�
WKH�SDQGHPLF�ZDV�IRXQG�WR�EH�KLJK��DQG�WKH�67$,�VFRUH��S �������RI�WKH�KHDOWKFDUH�
SURIHVVLRQDOV�ZKR�GLG�QRW�UHFHLYH�DQ\�SV\FKRORJLFDO�VXSSRUW�DQG�GLG�QRW�SODQ�WR�TXLW�
WKHLU�MRE�ZDV�IRXQG�WR�EH�ORZ��%RWK�&)6��S �������DQG�67$,��S �������VFRUHV�ZHUH�
IRXQG�WR�EH�ORZ�LQ�KHDOWKFDUH�SURIHVVLRQDOV�ZKR�GLG�QRW�FRQVLGHU�UHFHLYLQJ�DQ\�SV-
\FKRORJLFDO�VXSSRUW��,Q�DGGLWLRQ��D�SRVLWLYH�FRUUHODWLRQ�ZDV�IRXQG�EHWZHHQ�&)6�DQG�
67$,�VFRUHV��S ��������

&RQFOXVLRQ�� ,QFUHDVLQJ� WKH�QXPEHU�RI�KHDOWK�SHUVRQQHO�GXULQJ� WKH�SDQGHPLF�SUR-

FHVV��LQFUHDVLQJ�WKH�ZRUN�PRWLYDWLRQ�RI�KHDOWK�ZRUNHUV��HQVXULQJ�WKH�XVH�RI�DQQXDO�
OHDYH�� SURYLGLQJ� WUDLQLQJ� RQ� WKH� SDQGHPLF� DQG�SURYLGLQJ� SV\FKRORJLFDO� VXSSRUW�� ,W�
KDV�EHHQ�REVHUYHG�WKDW�KHDOWKFDUH�ZRUNHUV�FDQ�EH�XVHIXO�LQ�UHGXFLQJ�WKH�IHDU�DQG�
DQ[LHW\�RI�&29,'����

.H\ZRUGV��&29,'�����+HDOWK�3HUVRQQHO��)HDU��$Q[LHW\

6RUXPOX�<D]DU��&RUUHVSRQGLQJ�$XWKRU��1�NKHW�.DoDU�
$GUHV��hQLYHUVLWHOHU�0DKDOOHVL��������&DGGH�1R���dDQND\D�$1.$5$
(�PDLO��QN�QXNKHWNDFDU#JPDLO�FRP
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,1752'8&7,21

0$7(5,$/�$1'�0(7+2'

&KLQD� UHSRUWHG� WR� WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ� �:+2�� WKDW�
WKH�XQLGHQWL¿HG�SQHXPRQLD�FDVHV�DUH�XSKHDSHG��,W�LV�UHSRUWHG�
WKDW�WKHUH�ZHUH�D�ORW�RI�VLPLODU�FDVHV�ZLWKLQ�DSSUR[LPDWHO\�RQH�
PRQWK�LQ�RWKHU�SDUWV�RI�&KLQD�DQG�RWKHU�GLIIHUHQW�FRXQWULHV�EH-

FDXVH�WKLV�GLVHDVH�KDV�D�KLJK�LQFLGHQFH�RI�FRQWDJLRXVQHVV�DQG�
UDSLG�VSUHDGLQJ�UDWLR�������

6\PSWRPV�RI�&29,'���� LQFOXGH� UHVSLUDWRU\�V\PSWRPV�� IHYHU��
FRXJK��VKRUWQHVV�RI�EUHDWK��KHDGDFKH��VRUH�WKURDW��UXQQ\�QRVH��
PXVFOH�DQG�MRLQW�SDLQ��OHWKDUJ\��GLDUUKRHD��DQG�ORVV�RI�VPHOO�RU�
KHDULQJ��,Q�FULWLFDO�FDVHV��SQHXPRQLD��VHYHUH�DFXWH�UHVSLUDWRU\�
V\QGURPH��UHQDO�IDLOXUH��DQG�GHDWK�PD\�RFFXU��LI�HVSHFLDOO\�WKH�
YDULDQW�DFFRPSDQLHV� WKH�GLVHDVH��7KH�PRVW�ZLGHVSUHDG�YDUL-
DQWV�ZKLFK�DUH�$OSKD��%HWD��'HOWD�DQG�*DPPD�KDYH�WKH�SRWHQ-

WLDO�IRU�D�ZRUVH�SURJQRVLV��,Q�WKH�PDQDJHPHQW�RI�WKH�&29,'����
SURFHVV�� HYHU\RQH�KDV� WR�XVH�SHUVRQDO� SURWHFWLYH�HTXLSPHQW�
EHFDXVH�RI�FRQWDJLRXV��HYHQ� WKRXJK� WKH\�DUHQ¶W� LOO��D�SDUWLFX-

ODUO\�YXOQHUDEOH�JURXS�VXFK�DV�SUHJQDQW�ZRPHQ��7KH�WUHDWPHQW�
JXLGH�LV�FRQVWDQWO\�XSGDWHG�DV�PDQ\�VWXGLHV�RQ�&29,'����DUH�
RQJRLQJ��0RUHRYHU��WKH�YDULDQWV�RI�&29,'����DIIHFW�WKH�WUHDW-
PHQW�DSSURDFKHV��������

:+2�GHFODUHG� D� ³SDQGHPLF´� RQ� ���0DUFK� ����� LQ� FRQVHTX-

HQFH�RI�WKH�LQFUHDVH�LQ�FDVHV�ZLGHVSUHDG��,W�ZDV�UHSRUWHG�WKDW�
WKLV�YLUXV�FDQ�FRQWDPLQDWH�KXPDQ�WR�KXPDQV�VLQFH�0(56�DQG�
6$56� HSLGHPLFV� ZHUH� FRQWDJLRXV� YLD� GURSOHWV� DQG� FRQWDFW��
7KHUHZLWK�PDQ\� SXEOLF� KHDOWK�PHDVXUHV� VXFK� DV� TXLFN� GLDJ-

QRVLV��PDQDJHPHQW��SUHYHQWLRQ�FRQWDFWV��LQIHFWLRQ�FRQWURO��WKH�
SUHFDXWLRQ�RI� WUDYHO�RU� WULS�� VRFLDO�DZDUHQHVV��DQG� ULVN�QRWLFH�
SURYLGHG��,W�ODXQFKHG�D�JOREDO�LQLWLDWLYH�WR�IXO¿O�WKH�UHTXLUHPHQWV�
RI�SHUVRQDO�SURWHFWLYH�HTXLSPHQW�GXH�WR�WKH�VHULRXVQHVV�RI�WKLV�
VLWXDWLRQ������������

$V� RI� WKH� GDWH� RI� ������������ ,W� ZDV� UHSRUWHG� WKDW� WKHUH� DUH�
������������ FRQ¿UPHG� FDVHV� DQG� ���������� GHDWKV� DURXQG�
WKH�:RUOG�DQG������������FRQ¿UPHG�FDVHV�DQG��������GHDWKV�
LQ�7XUNH\��7KH�&29,'����SDQGHPLF�KDV�DIIHFWHG�DOPRVW�DOO�WKH�
ZRUOG��,W�FDXVHG�VRFLDO�OLIH�DQG�KXPDQ�OLIH�WR�PRYH�DZD\�IURP�
QRUPDOLW\�DQG�DOVR�HFRQRPLF�DQG�VRFLDO� ORVVHV�WR�RFFXU��,W�DI-
IHFWHG�SXEOLF�KHDOWK��PHGLFDO�UHVHDUFKHUV��DQG�WKH�KHDOWKFDUH�
¿HOG�DQG�FDXVHG�PDQ\�WR�VWUXJJOH�VHULRXVO\��+HDOWKFDUH�SURYL-
GHUV�JRW�WKH�ELJJHVW�VKDUH�RI�WKHVH�GLI¿FXOWLHV�E\�EHLQJ�DW�WKH�
IRUHIURQW�RI�WKLV�VWUXJJOH�DQG�WKH\�IHHO�DQ[LHW\�DERXW�WKH�SURFHVV�
������������������

7KLV� VWXG\�ZDV�GRQH� WR� H[DPLQH� WKH� OHYHO� RI�&29,'���� IHDU�

DQG�VWDWH�WUDLW�DQ[LHW\�RI�DOO�WKH�KHDOWKFDUH�ZRUNHUV�ZLWKRXW�RF-

FXSDWLRQDO�GLIIHUHQFHV�ZKR�DFWLYHO\�ZRUN�DW�WKH�0LQLVWU\�RI�+H-

DOWK�GXULQJ�WKH�SDQGHPLD��7KXV�LW�ZLOO�ÀDVK�RQ�WKH�DSSURDFKHV�
GLUHFWHG�WR�GHFUHDVH�WKH�OHYHO�RI�IHDU�DQG�DQ[LHW\�FRQVWLWXWHG�E\�
KRVSLWDOV�ZKLOH�WKH�KHDOWKFDUH�ZRUNHUV�VWUXJJOH�ZLWK�&29,'����

6WXG\�GHVLJQ�DQG�VHWWLQJ
7KH� UHVHDUFK� LV� D� GHVFULSWLYH� DQG� TXDOLWDWLYH� TXHVWLRQQDLUH�
VWXG\��,W�KDV�UHFHLYHG�SHUPLVVLRQ�IRU�WKLV�UHVHDUFK�IURP�WKH�75�
0LQLVWU\�RI�+HDOWK�+HDOWK�6HUYLFHV�*HQHUDO�'LUHFWRUDWH�ZLWK�GH-

FLVLRQ� QXPEHU� ����B��B��7��B��B��� WDNHQ� RQ� ������������
0RUHRYHU�� LW� KDV� UHFHLYHG� SHUPLVVLRQ� IRU� WKLV� UHVHDUFK� ZLWK�
GHFLVLRQ�QXPEHU����������IURP�75�(VNLúHKLU�2VPDQJD]L�8QL-
YHUVLW\�1RQ�,QYDVLYH�&OLQLFDO�6WXGLHV�(WKLFV�&RPPLWWHH� WDNHQ�
�����������

,QVWUXPHQWV
'HPRJUDSKLF�TXHVWLRQQDLUH
7KH�TXHVWLRQQDLUH�IRUP�FRQVLVWV�RI����TXHVWLRQV�DQG�LV�DERXW�
WKH� GHVFULSWLYH� IHDWXUHV� RI� WKH� KHDOWKFDUH� ZRUNHUV� DQG� ZDV�
FRQVWLWXWHG�E\�WKH�UHVHDUFKHUV�E\�OLWHUDWXUH�UHYLHZ�

&29,'����)HDU�6FDOH��&)6�
,W�ZDV�FRQVWLWXWHG�ZLWK�D�¿YH�SRLQW�/LNHUW�VFDOH�DQG�VHYHQ�TX-

HVWLRQV�E\�$KRUVX��/LQ��,PDQL��6DIIDUL��*ULI¿WKV�DQG�3DNSRXU�LQ�
�����������7KH�YDOLGLW\�DQG�UHOLDELOLW\�RI�7XUNLVK� LQ� WKLV�TXHVWL-
RQQDLUH�ZHUH�VWXGLHG�E\�%DNLR÷OX��.RUNPD]�DQG�(UFDQ�LQ������
������7KH�TXHVWLRQQDLUH�KDV�D�SRLQWLQJ�V\VWHP�UDQJLQJ�EHWZHHQ�
��WR����SRLQWV��,QFUHDVLQJ�SRLQWV�VKRZV�LQFUHDVLQJ�IHDU��7KHUH�
DUH�QR�UHYHUVH�VWDWHPHQWV�

6WDWH�7UDLW�$Q[LHW\�,QYHQWRU\��67$,�
7KLV�VFDOH�FRQVLVWV�RI� WZR�VXE�GLPHQVLRQV��7KH�VWDWH�DQ[LHW\�
LV�HYDOXDWHG�LQ�WKH�¿UVW�GLPHQVLRQ�DQG�WKH�FRQWLQXLW\�DQ[LHW\�LV�
HYDOXDWHG�LQ�WKH�VHFRQG�VXE�GLPHQVLRQ��7KLV�VFDOH�KDV�D�WRWDO�
RI����TXHVWLRQV��DQG�HDFK�VXE�GLPHQVLRQV�KDV����TXHVWLRQV��
7KLV�VFDOH¶V�DQVZHU� LV�D� IRXU�SRLQW�/LNHUW�VFDOH��7KHUH�DUH����
UHYHUVH�VWDWHPHQWV�RQ�WKH�VFDOH�

3URFHGXUH
7KH�GDWD�ZDV�FROOHFWHG�E\�HOHFWURQLF�PHGLD�IURP������������
�����������WR�SUHYHQW�WKH�GLVHDVH�WR�LQIHFW�SHRSOH�GXULQJ�WKH�
SDQGHPLD��,W�UHDFKHG�����KHDOWKFDUH�ZRUNHUV�ZLWK�D�VQRZEDOO�
VDPSOH� E\� XVLQJ� VRFLDO� PHGLD� �)DFHERRN� JURXSV��:KDWVDSS�
JURXSV��7HOHJUDP�JURXSV��,QVWDJUDP�JURXSV��HWF���

6WDWLVWLFDO�$QDO\]H
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7KH�GDWD�ZHUH�DQDO\]HG�ZLWK�6366�6WDWLVWLFV�����7KH�SHUFHQWDJH�DQG�PHDQ�DQDO\]HV�ZHUH�XVHG�IRU�WKH�GHVFULSWLYH�IHDWXUHV��7KH�
,QGHSHQGHQW�6WXGHQW�7�7HVW�ZDV�XVHG�IRU�WZR�IDFWRUV��WKH�2QH�:D\�$QRYD�7HVW�ZDV�XVHG�IRU�WKUHH�IDFWRUV�DQG�WKH�3HDUVRQ�&RU-
UHODWLRQ�7HVW�ZDV�XVHG�WR�GHWHUPLQH�WKH�FRHI¿FLHQW�RI�FRUUHODWLRQ�E\�DQDO\]LQJ�YDULDQFHV��7KH�VWDWLVWLFDO�VLJQL¿FDQFH�LV�DFFHSWHG�
DV�S������

:KHQ�WKH�GHVFULSWLYH�IHDWXUHV�RI�WKH�SDUWLFLSDQWV�DUH�H[DPLQHG��������RI�WKHP�DUH�������\HDUV�ROG��������RI�WKHP�DUH�IHPDOH��
������RI�WKHP�DUH�PDUULHG��������RI�WKHP�GR�QRW�KDYH�DQ\�FKLOGUHQ��������RI�WKHP�KDV�EDFKHORU¶V�GHJUHH��������RI�WKHP�LV�D�
PLGZLIH�DQG�������RI�WKHP�KDV�����\HDUV�SURIHVVLRQDO�H[SHULHQFHV��7DEOH����

7DEOH����&RPSDULVRQ�DOO�RI� WKH�FULWHULDV�UHODWHG� WR�FRURQDYLUXV� IHDU�VFDOH�SRLQWV��&)6��DQG�VWDWH�WUDLW�DQ[LHW\� LQYHQWRU\��67$,��
SRLQWV�

5(68/76

3DUDPHWHUV ���
&RURQDY൴UXV�)HDU�6FDOH�

�&)6��3R൴QWV�0HDQ�6'

W

S

6WDWH�7UD൴W�$Q[൴HW\�,QYHQWRU\�

�67$,��3R൴QWV�0HDQ�6'

W

S
*HQGHU

��)HPDOH�

��0DOH�

96.1

3.9

17.29±6.7

16.50±4.2

0.326

0.745

88.42±19.6

87.38±15.7

0.149

0.882
0DU൴DO�6WDWXV

��6൴QJOH�

��0DUU൴HG

49.3

50.7

16.90±6.5

17.60±6.8
-0.748

0.456

86.66±18.2

90.05±20.0

-1.242

0.216
+DY൴QJ�&K൴OGUHQ

��<HV

��1R

39.9

60.1
18.05±7.0

16.73±6.3

1.381

0.169

89.80±19.1

87.43±19.2

0.849

0.397
:RUN൴QJ�)൴O൴DW൴RQ

��<HV

��1R

13.3

86.7
18.44±7.0

17.07±6.6

0.993

0.322

86.15±20.9

88.72±19.2

-0.639

0.524
+DY൴QJ�&29,'���

��<HV

��1R

21.7

78.3
16.27±6.3

17.53±6.7

-1.104

0.237

91.03±18.5

87.63±19.6

1.045

0.297
+DY൴QJ�D�&KURQ൴F�'൴VHDVH�൴Q�WKH�)DP൴O\

��<HV

��1R

73.4

26.6

17.85±6.7

15.63±6.2

2.106

0.036

88.29±19.7

88.63±18.9

-0.110

0.912

+DY൴QJ�&29,'����൴Q�)DP൴O\

��<HV

��1R

32.5

67.5
17.88±7.2

16.96±6.4

0.921

0.358

89.77±20.2

87.71±19.1
0.707

0.480
*൴Y൴QJ�&DUH�WR�3HUVRQ�Z൴WK�&29,'���

��<HV

��1R

52.7

47.3

16.77±6.3

17.80±7.0

-1.103

0.271

87.71±18.6

89.13±20.4

-0.516

0.606
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W��,QGHSHQGHQW�6DPSOHV�7�7HVW��)��2QH�:D\�$QRYD��6'��6WDQGDUG�'HY൴DW൴RQ��Mean

:KHQ�WKH�ZRUNLQJ�SODFH�RI�WKH�KHDOWKFDUH�ZRUNHUV�GXULQJ�WKH�SDQGHPLD�DQG�RWKHU�SDUDPHWHUV�DUH�H[DPLQHG��������RI�WKHP�ZRUN�
DW�D�KRVSLWDO��������RI�WKHP�OLYH�LQ�$QNDUD��ZKLFK�LV�WKH�FDSLWDO�FLW\�RI�7XUNH\�DQG�������RI�WKHP�OLYH�LQ�DQ\�PHWURSROLWDQ�PXQLFL-
SDOLW\��������RI�WKHP�GRHV�QRW�ZRUN�DW�¿OLDWLRQ��������RI�WKHP�GRHV�QRW�KDYH�&29,'����DQG�������RI�WKHP�GRHV�QRW�KDYH�&2-

9,'����LQ�WKHLU�IDPLO\��������RI�WKH�KHDOWKFDUH�ZRUNHUV�JLYH�FDUH�WR�&29,'����SDWLHQWV�DQG�������RI�WKHP�JLYH�FDUH�IRU�����KRXUV��
������RI�WKH�KHDOWKFDUH�ZRUNHUV�GR�QRW�VWRS�RYHU�WKH�DFFRPPRGDWLRQ�VHUYLFHV�DUUDQJHG�E\�WKH�75�0LQLVWU\�RI�+HDOWK��DQG������
RI�WKH�RWKHUV�VWRS�RYHU�����PRQWK�GXULQJ�WKH�SDQGHPLD��������RI�WKH�KHDOWKFDUH�ZRUNHUV�GR�QRW�WKLQN�RI�JHWWLQJ�DQ\�SV\FKRORJLFDO�
VXSSRUW�DQG�������RI�WKHP�GR�QRW�KDYH�DQ\�SV\FKRORJLFDO�VXSSRUW��������RI�KHDOWKFDUH�ZRUNHUV�GR�QRW�WKLQN�DERXW�TXLWWLQJ�WKHLU�
MREV��7KH�ELJJHVW�FRQFHUQ�RI�KHDOWKFDUH�ZRUNHUV�LV�WR�FRQWDPLQDWH�WKHLU�IDPLOLHV�ZLWK�D�������UDWLR�GXULQJ�WKH�SDQGHPLD��7DEOH����

8V൴QJ�$FFRPPRGDW൴RQ�6HUY൴FHV�:K൴FK�DUH�DUUDQ�

JHG�E\�WKH�0൴Q൴VWU\�RI�+HDOWK

��<HV

��1R

4.4

95.6

13.33±3.2

17.44±6.7

-3.502

0.005

92.11±21.1

88.21±19.3

0.588

0.557

7K൴QN൴QJ�$ERXW�+DY൴QJ�3V\FKRORJ൴FDO�6XSSRUW

��<HV

��1R

28.1

71.9

19.82±7.5

16.25±6.0

3.185

0.002

95.26±19.1

85.69±18.9

3.222

0.001

*HWW൴QJ�3V\FKRORJ൴FDO�6XSSRUW

��<HV

��1R

5.4

94.6
20.64±8.1

17.06±6.5

1.734

0.084

103.45±20.1

87.52±19.1

2.683

�����
7K൴QN൴QJ�$ERXW�4X൴WW൴QJ�7KH�-RE

��<HV

��1R

32.0

68.0

18.08±7.3

16.87±6.3

1.203

0.231

97.18±18.0

84.23±18.7

4.645

0.000

F

S

F

S
$JH�

��18-29

��30-39

��40-49

�����

57.1

18.2

22.2

2.5

16.96±6.5

17.00±6.7

18.27±7.0

17.00±5.6

0.438

0.726

88.43±19.7

88.16±18.4

89.18±19.9

81.60±20.0

0.227

0.878

(GXFDW൴RQ�/HYHO

��3U൴PDU\�6HFRQGDU\�6FKRRO

��+൴JK�6FKRRO

��$VVRF൴DWH¶V�'HJUHH

��%DFKHORU¶V�'HJUHH

��3RVWJUDGXDWH

0.5

4.9

8.9

67.0

18.7

10.00±7.6

16.90±6.8

17.17±6.6

17.46±6.5

16.87±6.6

0.316

0.836

72.00±0.0

88.00±11.8

87.06±12.8

89.76±20.4

84.61±19.9

0.723

0.577
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',6&866,21

:KHQ�WKH�SRLQWV�RI�67$,�DQG�&)6�ZHUH�DQDO\]HG�E\�,QGHSHQ-

GHQW�6DPSOH�7�7HVW��LW�ZDVQ¶W�IRXQG�DQ\�VWDWLVWLFDOO\�VLJQL¿FDQW�
GLIIHUHQFHV�EHWZHHQ�67$,�DQG�&)6�DQG�WKHVH�SDUDPHWHUV�ZKL-
FK� DUH� JHQGHU��PDULWDO� VWDWXV�� KDYLQJ� FKLOGUHQ��ZRUNLQJ� ¿OLDWL-
RQ��KDYLQJ�&29,'�����KDYLQJ�D�FKURQLF�GLVHDVH�LQ�WKH�IDPLO\��
KDYLQJ�&29,'���� LQ� IDPLO\� DQG� JLYLQJ� FDUH� WR� D� SHUVRQ�ZLWK�
&29,'�����+RZHYHU�� WKH�&)6�SRLQWV� �S �������RI�KHDOWKFDUH�
ZRUNHUV� ZKR� GLG� QRW� XVH� DFFRPPRGDWLRQ� VHUYLFHV� DUUDQJHG�
E\� WKH�75�0LQLVWU\�RI�+HDOWK��DUH�PRUH�VWDWLVWLFDOO\�VLJQL¿FDQW�
WKDQ�WKH�RWKHUV��EXW�WKHUH�LV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFH�
LQ�WKHLU�67$,�SRLQWV��7KH�KHDOWKFDUH�ZRUNHUV�ZKR�GLG�QRW�WKLQN�
DERXW�KDYLQJ�SV\FKRORJLFDO�VXSSRUW��KDYH�IHZHU�SRLQWV�RI�&)6�
�S �������DQG�67$,��S �������WKDQ�WKH�RQHV�ZKR�WKLQN�WR�JHW�
VXSSRUW��$OVR��WKH�67$,�SRLQWV��S �������RI�KHDOWKFDUH�ZRUNHUV�
ZKR�GLG� QRW� JHW� DQ\� SV\FKRORJLFDO� VXSSRUW� DUH� OHVV� WKDQ� WKH�
RQHV�ZKR�JRW�VXSSRUW��EXW�WKHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�
EHWZHHQ�WKH�SRLQWV�RI�&)6��7KH�SRLQWV�RI�67$,��S �������RI�KH-

DOWKFDUH�ZRUNHUV�ZKR�GLG�QRW�WKLQN�DERXW�TXLWWLQJ�WKHLU�MREV�ZHUH�
OHVV�WKDQ�WKH�RWKHUV��EXW�WKHUH�ZHUH�QR�VLJQL¿FDQW�GLIIHUHQFHV�
DPRQJ�WKHLU�&)6�SRLQWV��7DEOH����

:KHQ� WKH� VLJQL¿FDQFH� OHYHO� EHWZHHQ� WKH� SRLQWV� RI� &)6� DQG�
67$,�ZDV�LQYHVWLJDWHG�E\�WKH�2QH�:D\�$129$�7HVW��LW�ZDVQ¶W�
IRXQG�DQ\�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�67$,�DQG�
&)6�DQG�WKHVH�SDUDPHWHUV�DUH�DJH��HGXFDWLRQ�OHYHO��SURIHVVL-
RQ��WLPH�RI�RFFXSDWLRQDO��KHDOWK�LQVWLWXWLRQV�DQG�RUJDQL]DWLRQV��
JLYLQJ�FDUH�WR�D�SHUVRQ�ZLWK�&29,'�����XVLQJ�DFFRPPRGDWLRQ�
VHUYLFHV�DUUDQJHG�E\�0LQLVWU\�RI�+HDOWK�DQG�WKH�ELJJHVW�DQ[LHW\�
GXULQJ�&29,'�����7DEOH����

7KH� FRHI¿FLHQW� RI� FRUUHODWLRQ� LV� ����� EHWZHHQ� WKH� SRLQWV� RI�
&)6�DQG�67$,�� DQG� LW� LV� D� VWDWLVWLFDOO\� VLJQL¿FDQW� UHODWLRQVKLS�
�S ��������*UDSKLF����

*UDSKLF����7KH�6FDWWHU�'RW�*UDSK�DERXW�WKH�FRUUHODWLRQ�EHWZH-

HQ�FRURQDYLUXV�IHDU�VFDOH�SRLQWV��&)6��DQG�VWDWH�WUDLW�DQ[LHW\�
LQYHQWRU\��67$,��SRLQWV�

&29,'����SDQGHPLD�KDV�DIIHFWHG�KHDOWKFDUH�ZRUNHUV�MXVW�OLNH�
LW� DIIHFWHG� WKH�ZKROH�ZRUOG��7KH�VXEMHFWV�RI�SUHYHQWLYH�KHDOW-
KFDUH�� WKH� GLDJQRVLV�� WKH� WUHDWPHQW� DQG� WKH�PDQDJHPHQW� RI�
WKH�LOOQHVV��HWF��KDYH�EHHQ�SXEOLVKHG�LQ�WKH�OLWHUDWXUH�VLQFH�WKH�
EHJLQQLQJ�RI�WKH�SDQGHPLD��7KH�DPRXQW�RI�VWXG\�UHODWHG�WR�MRE�
VWUHVV�DQG�WKH�&29,'����IHDU�RI�KHDOWKFDUH�ZRUNHUV�ZDV�OLPL-
WHG��7KLV�VWXG\�ZDV�SODQQHG�WR�HYDOXDWH�WKH�DSSUHKHQVLRQ�DQG�
WKH�&29,'����IHDU�RI� WKH�KHDOWKFDUH�ZRUNHUV�ZLWKRXW�SRVLWLRQ�

GLIIHUHQFHV�ZKR�ZRUN�GXULQJ�WKH�SDQGHPLD� LQ�7XUNH\��7KH�UH-

DFKHG�GDWD�KDV�VKRZQ�FOHDUO\� WKH�DSSUHKHQVLRQ�DQG�WKH�IHDU�
RI� WKH� KHDOWKFDUH�ZRUNHUV� EHFDXVH� WKH\� SUHVHQWHG� DOO� RI� WKH�
KHDOWKFDUH�ZRUNHUV�LQ�7XUNH\�

:KHQ�WKH�GHPRJUDSKLF�IHDWXUHV�RI�WKH�&29,'����VWXGLHV�DUH�
FRPSDUHG�6DNDR÷OX�HW�DO�� �VWDWHG�LQ�WKHLU�VWXG\�WKDW�������RI�
WKH�KHDOWKFDUH�ZRUNHUV�DUH�IHPDOH��������RI�WKHP�LV�PDUULHG��
������RI�WKHP�KDV�EDFKHORU¶V�GHJUHH��������RI�WKHP�LV�D�QXUVH�
DQG�������RI�WKHP�GRHV�QRW�WDNH�DQ\�SV\FKRORJLFDO�VXSSRUW�GX-

ULQJ�WKH�SDQGHPLD�������3RODW�DQG�&RúNXQ�VWDWHG�LQ�WKHLU�VWXG\�
WKDW�������RI�KHDOWKFDUH�ZRUNHUV�DUH�IHPDOH�������$USDFÕR÷OX�
HW�DO��VWDWHG� LQ� WKHLU�VWXG\� WKDW�������RI� WKH�KHDOWKFDUH� LV� IH-

PDOH��������RI�WKHP�LV�PDUULHG��������RI�WKHP�LV�GRFWRU��DQG�
������RI�WKHP�LV�D�QXUVH�������$WDo�HW�DO��VWDWHG�WKDW�������RI�
WKHP�LV�IHPDOH�DQG�������RI�WKHP�KDV�EDFKHORU¶V�GHJUHH�������
/DEUXDJH�HW�DO��UHSRUWHG�WKDW�������RI�WKH�KHDOWKFDUH�ZRUNHUV�
DUH�IHPDOH�DQG�������RI�WKHP�KDV�EDFKHORU¶V�GHJUHH�������7KH-

VH�¿QGLQJV�DUH�VLPLODU�WR�¿QGLQJV�LQ�RXU�VWXG\�DQG�WKH�¿QGLQJV�
LQ�RXU�VWXG\�VKRZHG� WKDW�PRVW�RI� WKH�KHDOWKFDUH�ZRUNHUV�DUH�
IHPDOH����������PDUULHG����������EDFKHORU¶V����������DQG�SUL-
PDULO\� WKH\�DUH�PLGZLYHV���������DQG�VHFRQGO\�WKH\�DUH�QXU-
VHV����������WKH\�GLGQ¶W�WDNH�DQ\�VXSSRUW�GXULQJ�WKH�SDQGHPLD�
��������DQG�GLGQ¶W�WKLQN�RI�JHWWLQJ�DQ\�VXSSRUW����������$OVR��
3RODW�DQG�&RúNXQ�VWDWHG�WKDW�������RI�WKH�KHDOWKFDUH�ZRUNHUV�
DUH�PDUULHG�DQG�/DEUDJXH�HW�DO��VWDWHG�WKDW�WKLV�UDWLR�LV�������
��������� 7KLV� FRQFOXVLRQ� LV� QRW� VLPLODU� WR� RXU� VWXG\�� EHFDXVH�
RXU�VWXG\�KDV�PRUH�PDUULHG�SDUWLFLSDQWV�WKDQ�WKH�RWKHU�VWXGLHV�
KDYH�

:KLOH�������RI�WKH�KHDOWKFDUH�ZRUNHUV�LQ�RXU�VWXG\�WKLQN�WR�JHW�
SV\FKRORJLFDO�VXSSRUW��.KDWWDN�HW�DO��VWDWHG�WKDW�&29,'����IHDU�
VLJQL¿FDQWO\�DIIHFWV�WKH�PHQWDO�KHDOWK�RI�WKH�KHDOWKFDUH�ZRUNHUV�
������0RUHRYHU��/DEUDJXH�HW�DO��VWDWHG�WKDW�SV\FKRORJLFDO�SURE-

OHPV� LQFUHDVH� DQG� MRE� VDWLVIDFWLRQ� GHFUHDVHV� SDUDOOHOO\� ZLWK�
&29,'���� IHDU� LQFUHDVHV�� ,Q� WKH�VDPH�VWXG\�� LW� LV�VWDWHG� WKDW�
WKH�UHTXHVW�RI�TXLWWLQJ�WKH�MRE�LQFUHDVHV�SDUDOOHOO\�DV�&29,'����
IHDU� LQFUHDVHV� ������0DOLN� HW� DO�� VWDWHG� WKDW� WKHUH� LV� D� VLJQL¿-

FDQW�UHODWLRQVKLS�EHWZHHQ�WKH�EHKDYLRXU�RI�OHDYLQJ�D�MRE�SODFH�
DQG�IHDU�RI�&29,'����������������RI�KHDOWKFDUH�ZRUNHUV�GR�QRW�
WKLQN�RI�TXLWWLQJ�WKHLU�MRE�LQ�RXU�VWXG\�

:KHQ�WKH�VLWXDWLRQV�RI�ZRUNLQJ�¿OLDWLRQ�RI�KHDOWKFDUH�ZRUNHUV�
GXULQJ�SDQGHPLD�DUH�H[DPLQHG��$WDo�HW�DO��VWDWHG�WKDW�������RI�
KHDOWKFDUH�ZRUNHUV�GR�QRW�ZRUN�DW�¿OLDWLRQ��EXW�WKH�RWKHUV�ZRUN�
������2Q�WKH�FRQWUDU\��ZKLOH�������RI�KHDOWKFDUH�ZRUNHUV�FRQWL-
QXH�WKHLU�VDPH�MRE��������RI�WKHP�ZRUN�DW�¿OLDWLRQ�LQ�RXU�VWXG\�

:KHQ�WKH�ZRUNLQJ�LQVWLWXWLRQV�RI�KHDOWKFDUH�ZRUNHUV�ZHUH�H[D-



-LQHNRORML���2EVWHWULN�YH�1HRQDWRORML�7ÕS�'HUJLVL�������9ROXPH�����6D\Õ��

1652

PLQHG�������RI�KHDOWKFDUH�ZRUNHUV�ZRUN�DW�WKH�KRVSLWDO�LQ�RXU�
VWXG\��2Q� WKH� FRQWUDU\�$WDo� HW� DO�� VWDWHG� WKDW� ������RI� WKHP�
ZRUN� LQ�SXEOLF�KHDOWK�VHUYLFHV�DQG������RI� WKHP�ZRUN�DW� WKH�
KRVSLWDO������

:KHQ�WKH�VLWXDWLRQ�RI�KDYLQJ�&29,'����LQ�KHDOWKFDUH�ZRUNHUV�
LV� DQDO\]HG�� ������ RI� KHDOWKFDUH� ZRUNHUV� GR� QRW� KDYH� &2-

9,'�����UDWKHU�OLNH�LW�LV�LQ�$WDo�HW�DO���������RI�WKHP�GR�QRW�KDYH�
&29,'���������

,W�LV�VWDWHG�LQ�WKH�VWXG\�RI�6DNDR÷OX�HW�DO��WKDW������RI�KHDOWK-

FDUH�ZRUNHUV�DUH�������\HDUV�ROG��������RI�WKHP�KDYH�D�FKLOG��
������RI�WKHP�ZRUN�IRU������\HDUV��������RI�WKHP�GR�QRW�JLYH�
FDUH�WR�WKH�&29,'����SDWLHQW�DQG�������RI�FDUHJLYHU�KHDOWKFDUH�
ZRUNHUV�JLYH�DUH�ORQJHU�WKDQ���KRXUV�������:KHQ�WKHVH�¿QGLQJV�
DUH�FRPSDUHG�ZLWK�RXU�VWXG\¶V�¿QGLQJV��RXU�VWXG\�KDV�GLIIHUHQW�
FRQFOXVLRQV��,W�ZDV�IRXQG�LQ�RXU�VWXG\�WKDW�������RI�KHDOWKFDUH�
ZRUNHUV�DUH�������\HDUV�ROG��������RI�WKHP�GR�QRW�KDYH�DQ\�
FKLOG��������RI� WKHP�ZRUN� IRU�����\HDUV��������RI� WKHP�JLYH�
FDUH�WR�WKH�&29,'����SDWLHQW�DQG�������FDUHJLYHU�KHDOWKFDUH�
ZRUNHUV�JLYH�FDUH�WR�&29,'����SDWLHQW�IRU�����KRXUV��:H�WKLQN�
WKDW�WKH�UHDVRQ�IRU�WKLV�GLIIHUHQFH�RULJLQDWHV�IURP�LQFOXGLQJ�DOO�
RI�WKH�KHDOWKFDUH�ZRUNHUV�LQ�7XUNH\��,Q�DGGLWLRQ��������RI�KHDOW-
KFDUH�ZRUNHUV�JLYH�FDUH�WR�&29,'����SDWLHQWV�LQ�WKH�VWXG\�RI�
$USDFÕR÷OX�HW�DO��MXVW�OLNH�LW�LV�LQ�RXU�VWXG\������

,Q�WKH�VWXG\�RI�6DNDR÷OX�HW�DO��� WKH�KLJKHVW�DQ[LHW\�SRLQW� LV� LQ�
WKH�������\HDUV�ROG�JURXS�DQG�WKHUH�LV�QR�VLJQL¿FDQW�GLIIHUHQFH�
ZLWK�WKH�RWKHU�JURXS�������3RODW�DQG�&RúNXQ�VWDWHG�WKDW�WKHUH�LV�
D�VLJQL¿FDQW�UHODWLRQVKLS�EHWZHHQ�DJH�DQG�DQ[LHW\�SRLQWV�������
,Q�RXU�VWXG\��WKH�KLJKHVW�DQ[LHW\�SRLQW�LV�LQ�WKH�������\HDUV�ROG�
JURXS����������DQG�WKHUH�LV�QR�VWDWLVWLFDOO\�VLJQL¿FDQW�GLIIHUHQ-

FH�ZLWK�WKH�RWKHU�JURXSV�

,Q�WKH�VWXG\�RI�$USDFÕR÷OX�HW�DO��LW�LV�VWDWHG�WKDW�ZKLOH�WKH�UDWLR�RI�
IDWLJXH�RI�ZRUNLQJ�KHDOWKFDUH�ZRUNHUV�ZLWK�����\HDUV�RI�H[SH-

ULHQFH�LV�KLJKHU��WKH�OHYHO�RI�MRE�VDWLVIDFWLRQ�RI�ZRUNLQJ�KHDOWKFD-

UH�ZRUNHUV�ZLWK����DQG�PRUH�\HDUV�RI�H[SHULHQFH�LV�VLJQL¿FDQWO\�
KLJKHU�������,Q�WKH�VWXG\�RI�0DOLN�HW�DO���LW�LV�VWDWHG�WKDW�ZRUNLQJ�
KHDOWKFDUH�ZRUNHUV�ZLWK���DQG�PRUH�\HDUV�RI�H[SHULHQFH�KDYH�
KLJKHU�&29,'����IHDU�WKDQ�ZRUNLQJ�KHDOWKFDUH�ZRUNHUV�ZLWK���
DQG�IHZHU�\HDUV�RI�H[SHULHQFH�������:KLOH�LW�ZDV�IRXQG�LQ�RXU�
VWXG\� WKDW� WKH� KLJKHVW� DQ[LHW\� SRLQW� LV� LQ� ZRUNLQJ� KHDOWKFDUH�
ZRUNHUV�ZLWK����� \HDUV�RI� H[SHULHQFH�� WKH�KLJKHVW�&29,'����
IHDU�SRLQW� LV� LQ�ZRUNLQJ�KHDOWKFDUH�ZRUNHUV�ZLWK������\HDUV�RI�
H[SHULHQFH�

7KH� OHYHO�RI�HPRWLRQDO�H[KDXVWLRQ�RI�KHDOWKFDUH�ZRUNHUV�ZKR�
GR�QRW�KDYH�DQ\�FKLOGUHQ�LV�VLJQL¿FDQWO\�KLJKHU��DQG�WKHLU�OHYHO�
RI�MRE�VDWLVIDFWLRQ�LV�VLJQL¿FDQWO\�OHVVHU�������4XLWH�WKH�FRQWUDU\��

KHDOWKFDUH�ZRUNHUV�ZKR�GR�QRW�KDYH�DQ\�FKLOGUHQ�KDYH�IHZHU�
DQ[LHW\�SRLQWV�

:KHQ�ZH�FRPSDUH�DFFRUGLQJ�WR�JHQGHU��ZRPHQ¶V�DQ[LHW\�SR-

LQW� LV�KLJKHU� WKDQ�PHQ¶V��$OVR��ZRPHQ¶V�&29,'���� IHDU�SRLQW�
LV� KLJKHU� WKDQ�PHQ¶V� ������������������ ,W� ZDV� IRXQG� WKDW� WKH�
DQ[LHW\�SRLQW�DQG�&29,'����IHDU�SRLQWV�RI�ZRPHQ�DUH�KLJKHU�
WKDQ�PHQ¶V�EXW�WKHVH�GLIIHUHQFHV�DUH�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW�
LQ�RXU�VWXG\�

:KHQ�LW�LV�FRPSDUHG�DFFRUGLQJ�WR�PDULWDO�VLWXDWLRQV�VLQJOH�KH-

DOWKFDUH� ZRUNHUV� KDYH� VWDWLVWLFDOO\� IHZHU� DQ[LHW\� SRLQWV� WKDQ�
PDUULHG�KHDOWKFDUH�ZRUNHUV�LQ�WKH�VWXG\�RI�6DNDR÷OX�HW�DO��������
2XU�VWXG\�KDV�WKH�VDPH�FRQFOXVLRQ�EXW�WKHUH�LV�QR�VWDWLVWLFDOO\�
VLJQL¿FDQW�GLIIHUHQFH��2Q�WKH�FRQWUDU\��WKHUH�DUH�VWXGLHV�ZKLFK�
UHSRUW� WKDW�VWDWLVWLFDOO\�� WKH�SRLQW�RI�VLQJOH�KHDOWKFDUH�ZRUNHUV�
KDYH� KLJKHU� DQ[LHW\�� DQG� HPRWLRQDO� H[KDXVWLRQ� WKDQ�PDUULHG�
KHDOWKFDUH�ZRUNHUV�LQ�WKH�OLWHUDWXUH���������

7KH� VLWXDWLRQ� RI� OLYLQJ� ZLWK� WKHLU� IDPLO\� RU� DORQH� DIIHFWV� &2-

9,'���� IHDU� RI� KHDOWKFDUH�ZRUNHUV�GXULQJ� WKH�SDQGHPLD��7KH�
&29,'����IHDU�SRLQW�RI�KHDOWKFDUH�ZRUNHUV�OLYLQJ�ZLWK�WKHLU�ID-

PLO\�KDV�KLJKHU�WKDQ�WKH�RQHV�OLYLQJ�E\�WKHPVHOYHV����������7KH�
&29,'����IHDU�SRLQW�RI�KHDOWKFDUH�ZRUNHUV�ZKR�GLG�QRW�XVH�DF-

FRPPRGDWLRQ�VHUYLFHV�DUUDQJHG�E\�WKH�0LQLVWU\�RI�+HDOWK�LV�KL-
JKHU�WKDQ�WKH�RQHV�XVLQJ�DFFRPPRGDWLRQ�VHUYLFHV�LQ�RXU�VWXG\�

7KH�GRFWRUV�KDYH�PRUH�DQ[LHW\�SRLQWV�WKDQ�QXUVHV�EXW�WKLV�LVQ¶W�
VWDWLVWLFDOO\�VLJQL¿FDQW��DOVR�WKH�ZRUNHUV�OLNH�FOHDQLQJ�VWDII�KDYH�
PRUH�DQ[LHW\�SRLQWV� WKDQ�JRYHUQPHQW�RI¿FLDOV� LQ� WKH�VWXG\�E\�
6DNDR÷OX�HW�DO��������,W�ZDV�IRXQG�WKDW�WKHUH�LV�QR�UHODWLRQVKLS�
EHWZHHQ�RFFXSDWLRQ�DQG�DQ[LHW\�SRLQWV�LQ�WKH�VWXG\�RI�3RODW�DQG�
&RúNXQ�������,W�LV�QRWL¿HG�WKDW�WKH�QXUVHV�DQG�WKH�RWKHU�SHUVRQ�
KDYH�PRUH�DQ[LHW\�SRLQWV�WKDQ�WKH�GRFWRUV�LQ�WKH�VWXG\�E\�$U-
SDFÕR÷OX�HW�DO�������,W�ZDV�IRXQG�WKDW�WKH�KLJKHVW�DQ[LHW\�SRLQWV�
DUH�UHVSHFWLYHO\�LQ�WKH�FOHDQLQJ�SHUVRQQHO��PLGZLYHV��GRFWRUV��
DQG�QXUVHV��DQG�WKHUH�LV�QR�VLJQL¿FDQW�GLIIHUHQFH�LQ�RXU�VWXG\�

:KLOH� WKH�KHDOWKFDUH�ZRUNHUV�ZKR�FRQWDFW�GLUHFWO\�&29,'����
SDWLHQWV�KDYH�KLJKHU�DQ[LHW\�SRLQWV�VWDWLVWLFDOO\�������������WKLV�
VLWXDWLRQ�LV�WKH�RSSRVLWH�LQ�RXU�VWXG\�EXW�WKHUH�LV�QR�VLJQL¿FDQW�
GLIIHUHQFH��:H�WKLQN�WKDW�WKH�GLIIHUHQFH�RULJLQDWHV�IURP�WKH�KH-

DOWKFDUH�ZRUNHUV�ZKR�JLYH�FDUH�WR�SDWLHQWV�ZLWK�&29,'����DQG�
ZHDU�3HUVRQDO�3URWHFWLYH�(TXLSPHQW�EXW�WKH�RWKHUV�MXVW�ZHDU�D�
PDVN��,W�ZDV�IRXQG�WKDW�LQ�WKH�VWXG\�RI�(UHQ�HW�DO��ZKLFK�DQDO\-

]HG�WKH�&29,'����RI�KHDOWKFDUH�ZRUNHUV��WKH�UDWLR�RI�WKH�KHDOW-
KFDUH�ZRUNHUV�ZKR�FRQWDFW�ZLWKRXW�ULVN�LV��������DQG�WKH�UDWLR�
RI�KHDOWKFDUH�ZRUNHUV�ZKR�FRQWDFW�ZLWK�KLJKHU�ULVN�LV������������
$FFRUGLQJ�WR�WKLV�FRQFOXVLRQ��WKH�UHDVRQ�RI�WKH�UDWLR�RI�KHDOWK-

FDUH�ZRUNHUV�ZLWK�&29,'����ZKR�FRQWDFW�KLJK�ULVN�SDWLHQWV�LV�
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&21&/86,21

OHVV��EHFDXVH�RI� WKH�XVDJH�RI�SHUVRQDO�SURWHFWLYH�HTXLSPHQW��
$FFRUGLQJO\�� LI� KHDOWKFDUH� ZRUNHUV� ZHDU� SHUVRQDO� SURWHFWLYH�
HTXLSPHQW�� WKH�FRQWDJLRXV�HIIHFW�GHFUHDVHV�� VR� WKLV� VLWXDWLRQ�
DIIHFWV� WKH� OHYHO�RI� VWUHVV��7KH�KHDOWKFDUH�ZRUNHUV�ZKR�ZHDU�
SHUVRQDO� SURWHFWLYH� HTXLSPHQW� LQ� QHFHVVDU\� VLWXDWLRQV� KDYH�
VWDWLVWLFDOO\�IHZHU�VWUHVV�OHYHOV�WKDQ�WKH�RQHV�ZHDULQJ�KDUGO\�RU�
RFFDVLRQDOO\�������7KLV�FRQFOXVLRQ�VXSSRUWV�RXU�VWXG\¶V�FRQFOX-

VLRQ��:KLOH�WKH�KHDOWKFDUH�ZRUNHUV�ZKR�JLYH�FDUH�WR�&29,'����
SDWLHQWV�IRU�PRUH�WKDQ���KRXUV�KDYH�VWDWLVWLFDOO\�PRUH�DQ[LHW\�
SRLQWV� LQ� WKH�VWXG\�RI�6DNDR÷OX�HW�DO��� WKH�KHDOWKFDUH�ZRUNHUV�
ZKR�JLYH�FDUH� WR�&29,'����SDWLHQWV� IRU�����KRXU�KDYH�PRUH�
DQ[LHW\�SRLQWV�EXW�WKLV�FRQFOXVLRQ�LV�QRW�VWDWLVWLFDOO\�VLJQL¿FDQW�
�����

:KHQ�WKH�&29,'����IHDU� LV�FRPSDUHG�� WKH�&29,'����IHDU�RI�
WKH�QXUVHV�DQG�WKH�RWKHU�SHUVRQQHO�LV�KLJKHU�WKDQ�WKH�GRFWRU¶V�
LQ�WKH�VWXG\�RI�$USDFÕR÷OX�HW�DO�������� ,W� LV�VWDWHG�WKDW�WKH�QXU-
VHV¶�&29,'����IHDU�DQ[LHW\�LV�PRUH�WKDQ�WKH�GRFWRU¶V�DQG�WKH�
RWKHU�SHUVRQQHO¶V�LQ�WKH�VWXG\�RI�&ROODQWRQL�HW�DO��������6LPLODUO\��
ZKHQ�ZH�DQDO\]HG�WKH�&29,'����IHDU�SRLQWV��WKH�KLJKHVW�&2-

9,'����IHDU�SRLQWV�DUH�UHVSHFWLYHO\�ODERUDWLRQV¶���������FOHDQLQJ�
SHUVRQQHO¶V���������QXUVHV¶���������GDWD�HQWU\�SHUVRQQHO¶���������
GLUHFWRU¶V���������DQG�PLGZLYHV¶��������DQG�WKHLU�&29,'����IHDU�
SRLQW�LV�KLJKHU�WKDQ�WKH�GRFWRUV¶��������

:KLOH� WKHUH� LV� D� VWDWLVWLFDOO\� QHJDWLYH� VLJQL¿FDQW� UHODWLRQVKLS�
EHWZHHQ�&29,'����IHDU�DQG�MRE�VDWLVIDFWLRQ�LQ�WKH�VWXG\�RI�$U-
SDFÕR÷OX�HW�DO��������,W�LV�VWDWHG�WKDW�WKHUH�LV�D�KLJKO\�VLJQL¿FDQW�
FRUUHODWLRQ� EHWZHHQ� &29,'���� IHDU� DQG� DQ[LHW\� OHYHO� LQ� WKH�
VWXG\�RI�7D\\LS�DQG�$OVRODPL�������6LPLODUO\��WKHUH�LV�D�SRVLWLYH�
VWDWLVWLFDOO\�VLJQL¿FDQW�UHODWLRQVKLS�EHWZHHQ�&29,'����IHDU�DQG�
DQ[LHW\�LQ�RXU�VWXG\�

:KHQ�WKH�IHDUV�RI�WKH�KHDOWKFDUH�ZRUNHUV�GXULQJ�WKH�SDQGHPLD�
DUH�DQDO\]HG�� LW� LV�VWDWHG�LQ�WKH�VWXG\�RI�.XPDU�HW�DO�� WKDW�WKH�
ELJJHVW� IHDU�RI� WKH�KHDOWKFDUH�ZRUNHUV� LV� LQIHFWLQJ�WKHLU� IDPLO\�
���������DOVR�JHWWLQJ�DQ�LQIHFWLRQ����������JHWWLQJ�TXDUDQWLQHG�
���������QR�FXUH���������DQG�G\LQJ���������������7KH�KHDOWK-

FDUH�ZRUNHUV�ZKR�DUH�LQ�WKH�VWXG\�RI�6DNDR÷OX�HW�DO��VWDWHG�WKDW�
³7KH� LQIHFWLRQ� FDQ� EH� FRQWDJLRXV� WR� WKHLU� FKLOGUHQ�� IDPLO\�´� LV�
WKH�PRVW�IRUFLQJ�IDFWRU�������,W�LV�VWDWHG�WKDW�WKH�ELJJHVW�DQ[LHW\�
RI�KHDOWKFDUH�ZRUNHUV�LV�WKDW�&29,'����FDQ�DIIHFW�WKHLU�IDPLO-
\¶V�KHDOWK�WKH�VWXG\�E\�7D\\LE�DQG�$OVRODPL�������6LPLODUO\��ZH�
IRXQG�LQ�RXU�VWXG\�WKDW�WKH�ELJJHVW�DQ[LHW\�RI�KHDOWKFDUH�ZRU-
NHUV�DERXW�&29,'����LV�WR�LQIHFW�WKHLU�IDPLOLHV���������

:KHQ�ZH� DQDO\]HG� WKH� IDFWRUV� WKDW� DUH� VWDWLVWLFDOO\� GLIIHUHQW��
WKH�KHDOWKFDUH�ZRUNHUV�ZKR�GLG�QRW�XVH�DFFRPPRGDWLRQ�VHU-
YLFHV�KDG�KLJKHU�&29,'����IHDU��S ��������DQG�WKH�KHDOWKFDUH�

ZRUNHUV�ZKR�GLG�QRW�WKLQN�RI�JHWWLQJ�SV\FKRORJLFDO�VXSSRUW��KDG�
ORZHU�&29,'����IHDU��S �������DQG�DQ[LHW\��S ��������WKH�KH-

DOWKFDUH�ZRUNHUV�ZKR�GLG�QRW�WDNH�SV\FKRORJLFDO�VXSSRUW��KDYH�
ORZHU�DQ[LHW\�SRLQWV��S �������DQG�WKH�KHDOWKFDUH�ZRUNHUV�ZKR�
GLG�QRW�WKLQN�WR�TXLW�IURP�WKHLU�MRE��KDYH�ORZHU�DQ[LHW\��S �������

:H�HYDOXDWHG�WKH�SDUDPHWHUV�ZKLFK�DUH�XVLQJ�WKH�DFFRPPR-

GDWLRQ� VHUYLFHV� DUUDQJHG� E\� WKH�0LQLVWU\� RI�+HDOWK�� KDYLQJ� D�
FKURQLF� LOOQHVV�DQG�KDYLQJ�&29,'���� LQ� WKHLU� IDPLO\��7KHUH� LV�
QR�VWXG\�UHODWHG� WR�KHDOWKFDUH�SURIHVVLRQDOV� WKDW�DQDO\]HG�DOO�
RI�WKHVH�SDUDPHWHUV��+RZHYHU��WKHUH�LV�D�VWXG\�UHODWHG�WR�SUHJ-

QDQW�ZRPHQ�DERXW�WKHVH�SDUDPHWHUV�ZKLFK�DUH�KDYLQJ�D�FKUR-

QLF�LOOQHVV�DQG�KDYLQJ�&29,'����LQ�WKHLU�IDPLO\��$V�D�UHVXOW�RI�
WKH�VWXG\��WKH�SUHJQDQW�ZRPHQ�ZKR�KDYH�UHODWLYHV�KDYLQJ�ERWK�
&29,'����DQG�FKURQLF� LOOQHVV�KDYH�PRUH�GHSUHVVLRQ��DQ[LHW\�
DQG�VWUHVV�WKDQ�WKH�SUHJQDQW�ZRPHQ�ZKR�GR�QRW��2Q�WKH�FRQW-
UDU\�� WKHUH� ZDV� QR� VWDWLVWLFDO� VLJQL¿FDQFH� GLIIHUHQFH� EHWZHHQ�
WKH�SRLQWV�RI�&)6�DQG�67$,�RI�WKH�KHDOWKFDUH�ZRUNHUV�ZKRVH�ID-

PLOLHV�HLWKHU�KDG�&29,'����RU�FKURQLF�LOOQHVV�LQ�RXU�VWXG\������

0RUHRYHU��ZH�DVNHG� WKH�KHDOWKFDUH�ZRUNHUV� ³'R�\RX�ZDQW� WR�
DGG�DQ\�VWDWHPHQWV�DERXW� WKH�&29,'����SURFHVV"´��7KH�KH-

DOWKFDUH� ZRUNHUV� VWDWHG� WKDW� WKH\� KDYH� H[SHFWDWLRQV� DERXW�
³HQKDQFLQJ� WKHLU� VDODU\´�� ³SURYLGLQJ� WKH� SXEOLF� KRXVLQJ´�� ³IUHH�
WUDQVSRUWDWLRQ´�� ³MXVWLFH� DPRQJ� WKH�SURIHVVLRQV´�� ³QRW� SUHYHQ-

WLQJ� WR�XVH�RI�DQQXDO� OHDYH´��DQG�³HQKDQFLQJ� WKH�YDOXH�RI� WKH�
SURIHVVLRQ´�� ³SURYLGLQJ� SURSHU�ZRUN� SRVLWLRQ� DFFRUGLQJ� WR� WKH�
SURIHVVLRQ´�� ³HQKDQFLQJ� WKH�SHUVRQDO�EHQH¿WV´�DQG� ³LPSRVLQJ�
VDQFWLRQ�DERXW�YLROHQFH�DJDLQVW�WKH�KHDOWKFDUH�ZRUNHUV´�

7KH�KHDOWKFDUH�ZRUNHUV�KDYLQJ�PRUH�&29,'���� IHDU�QHHG� WR�
KDYH�DFFRPPRGDWLRQ�VXSSRUWHG�E\�WKH�PLQLVWU\�RI�KHDOWK��DQG�
WKH\�QHHG�WR�JHW�SV\FKRORJLFDO�VXSSRUW��7KH�KHDOWKFDUH�ZRUNHUV�
KDYLQJ�PRUH�DQ[LHW\� QHHG� WR� JHW� SV\FKRORJLFDO� VXSSRUW� HYHQ�
WKRXJK�WKH\�KDYH�UHFHLYHG�SV\FKRORJLFDO�VXSSRUW�EHIRUH��,I�WKH\�
ZDQW�WR�TXLW�WKHLU�MREV��WKH\�VKRXOG�EH�VXSSRUWHG�WR�EH�SV\FKR-

ORJLFDOO\�PRWLYDWHG�

7KH�VWUHQJWKV�RI� WKH�VWXG\�DUH� WKDW�D� ODUJH�QXPEHU�RI�KHDOWK�
ZRUNHUV�LQ�GLIIHUHQW�SRVLWLRQV�ZHUH�LQFOXGHG�LQ�WKH�VWXG\�DQG�WKH�
VWXG\�ZDV�FRQGXFWHG�DFURVV�WKH�FRXQWU\��7KH�OLPLWDWLRQV�RI�WKH�
VWXG\�DUH�WKDW�DOO�KHDOWK�ZRUNHUV�FRXOG�QRW�EH�UHDFKHG��7KHUHIR-

UH��WKH�UHVXOWV�FDQQRW�EH�JHQHUDOL]HG�WR�WKH�SRSXODWLRQ�

+HDOWKFDUH�ZRUNHUV�KDYH�DQ� LPSRUWDQW�SRVLWLRQ� LQ� WKH� OLYHV�RI�
KXPDQV� ZLWKRXW� SDQGHPLD�� +RZHYHU�� WKLV� YDOXH� DSSHDUV� WR�
EH�PRUH� LPSRUWDQW�ZLWK� WKH�RXWEUHDN�RI�&29,'�����1HDUO\�DOO�
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WKH�SURIHVVLRQV�ZHUH�DIIHFWHG�GXULQJ� WKH�SDQGHPLD��8QGRXE-

WHGO\��WKH�KHDOWK�VHFWRU�ZDV�DIIHFWHG�PD[LPDOO\��,QFUHDVLQJ�WKH�
QXPEHU�RI�KHDOWKFDUH�ZRUNHUV��VWUHQJWKHQLQJ�WKHLU�PRWLYDWLRQ��
SURYLGLQJ�DQQXDO�OHDYH��JLYLQJ�HGXFDWLRQ�DERXW�&29,'�����DQG�
SURYLGLQJ�SV\FKRORJLFDO�VXSSRUW�LV�KHOSIXO�WR�GHFUHDVH�WKH�HIIH-

FWV�RI�SDQGHPLD�RQ�KHDOWKFDUH�ZRUNHUV��,W�LV�UHFRPPHQGHG�WKDW�
WKH�OHYHO�RI�VWUHVV�DQG�DQ[LHW\�FDQ�EH�GHFUHDVHG�E\�HQKDQFLQJ�
WKH�ZRUNLQJ�FRQGLWLRQ�RI�KHDOWKFDUH�ZRUNHUV��DQG�WKH�&29,'����
IHDU� RI� WKHP� FDQ� EH� GHFUHDVHG� E\� LQFUHDVLQJ� WKH� QXPEHU� RI�
SHUVRQDO� SURWHFWLYH�HTXLSPHQW� DQG� WKH�QXPEHU�RI� KHDOWKFDUH�
ZRUNHUV�

��� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� (PHUJHQFLHV� SUHSDUHG��
UHVSRQVH��$FFHVVHG�����-XO\�������$YDLODEOH�IURP��KWWSV���ZZZ�
ZKR�LQW�FVU�GRQ����MDQXDU\������SQHXPRQLD�RI�XQNRZQ�FDX-

VH�FKLQD�HQ�

��� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� (PHUJHQFLHV� SUHSDUHG��
UHVSRQVH�&KLQD��������$FFHVVHG�����-XO\�������$YDLODEOH�IURP��
KWWS���ZZZ�ZKR�LQW�FVU�GRQ����MDQXDU\������QRYHO�FRURQDYL-
UXV�FKLQD�HQ�

��� =KX�1��=KDQJ�'��:DQJ�:��/L�;��<DQJ�%��6RQJ�-��HW�
DO��$�QRYHO�FRURQDYLUXV�IURP�SDWLHQWV�ZLWK�SQHXPRQLD�LQ�&KLQD��
������1�(QJO� -�0HG������� �������������$YDLODEOH� IURP�� GRL��
��������1(-0RD��������

��� :RUOG�+HDOWK�2UJDQL]DWLRQ��&RURQDYLUXV�GLVHDVH��&2-

9,'����� GDVKERDUG�� $FFHVVHG�� ��� -DQXDU\� ������ $YDLODEOH�
IURP��KWWSV���FRYLG���ZKR�LQW�

��� dDOÕúNDQ�3DOD�6��0HWLQWDV�6��+HDOWKFDUH�SURIHVVLRQDOV�
LQ�WKH�&29,'����SDQGHPLF��(678'$0�3XEOLF�+HDOWK�-RXUQDO�
������������������$YDLODEOH�IURP��KWWSV���GRL�RUJ����������HVWX-

GDPKVG�������

��� 7�� &�� 6D÷OÕN� %DNDQOÕ÷Õ�� $FFHVVHG�� ��� $XJXVW� ������
$YDLODEOH� IURP�� KWWSV���FRYLG���VDJOLN�JRY�WU�75�������HULV-

NLQ�KDVWD�WHGDYLVL�KWPO

��� 7�� &�� 6D÷OÕN� %DNDQOÕ÷Õ�� $FFHVVHG�� ��� $XJXVW� ������
$YDLODEOH� IURP�� KWWSV���FRYLG���VDJOLN�JRY�WU�75�������JH-

QHO�ELOJLOHU�HSLGHPL\RORML�YH�WDQL�KWPO

��� 6DKLQ� '�� 7DQDFDQ�$��$QXN�$7�� 6LQDFL� 6�� %HVLPRJOX�
%��2OXNOX�'��HW�DO��&RPSDULVRQ�RI�FOLQLFDO�IHDWXUHV�DQG�SHULQD-

WDO�RXWFRPHV�EHWZHHQ�SUH�YDULDQW�DQG�SRVW�YDULDQW�SHULRGV� LQ�
SUHJQDQW� ZRPHQ�ZLWK� 6$56�&R9���� DQDO\VLV� RI� ����� FDVHV��
$UFK�*\QHFRO� 2EVWHW� ������0DU� ���±����$YDLODEOH� IURP�� GRL��
��������V������������������� (SXE� DKHDG� RI� SULQW�� 30,'��

����������30&,'��30&��������

��� <ÕOGÕUÕP� 0�� dHWLQ� 0�� 7KH� &29,'���� GLVHDVH� DV� DQ�
H[DPSOH� RI� DQ� RXWEUHDN� DQG� LWV� HIIHFWV� RQ� KHDOWK�ZRUNHUV� LQ�
WKH� ULVN\� SRSXODWLRQ�� %DOÕNHVLU� 6D÷OÕN� %LOLPOHUL� 'HUJLVL� ������
��������������

���� 4XH� -��6KL� /��'HQJ� -�� /LX� -�� =KDQJ�/��:X�6�� HW� DO��
3V\FKRORJLFDO� LPSDFW� RI� WKH� &29,'���� SDQGHPLF� RQ� KHDOWK-

FDUH�ZRUNHUV��$� FURVV�VHFWLRQDO� VWXG\� LQ� &KLQD��*HQ�3V\FKL-
DWU� ������ ������� (��������$YDLODEOH� IURP��'RL���������*SV\-

FK������������

���� $KRUVX�'.��/LQ�&<�� ,PDQL�9��6DIIDUL�0��*ULI¿WKV�0'��
3DNSRXU�$+��7KH� IHDU� RI� &29,'���� VFDOH�� GHYHORSPHQW� DQG�
LQLWLDO�YDOLGDWLRQ��,QW�-�0HQW�+HDOWK�$GGLFW�������$YDLODEOH�IURP��
GRL���������V�����������������

���� %DNLR÷OX�)��.RUNPD]�2��(UFDQ�+��)HDU�RI�&29,'����
DQG�SRVLWLYLW\��PHGLDWLQJ� UROH� RI� LQWROHUDQFH� RI� XQFHUWDLQW\��
GHSUHVVLRQ�DQ[LHW\��DQG�VWUHVV��,QW�-�0HQW�+HDOWK�$GGLFW�������
$YDLODEOH�IURP��GRL����������V����������������\

���� 6DNDR÷OX�++��2UEDWX�'��(PLURJOX�0��dDNÕU�g��6SLHO-
EHUJHU�6WDWH�DQG�7UDLW�$Q[LHW\�/HYHO�LQ�KHDOWKFDUH�SURIHVVLRQDOV�
GXULQJ�WKH�&29,'����RXWEUHDN��$�FDVH�RI�7HSHFLN�+RVSLWDO��7H-

SHFLN�(÷LW��9H�$UDúW��+DVW��'HUJLVL����������6XSSO�������$YDLODE-

OH�IURP��'2,����������WHUK�����������

���� :RUOG�+HDOWK�2UJDQL]DWLRQ��&RURQDYLUXV�GLVHDVH��&2-

9,'����� GDVKERDUG�� $FFHVVHG�� ��� -DQXDU\� ������ $YDLODEOH�
IURP��KWWSV���FRYLG���ZKR�LQW�UHJLRQ�HXUR�FRXQWU\�WU

���� 6DDWoÕ� (�� &29,'���� SDQGHPLF� DQG� KHDOWK� SURIHVVL-
RQDOV��NHHS� WKHP�DOLYH�RU�VXUYLYH"�7�UN�$LOH�+HN�'HUJ�������
����������������$YDLODEOH�IURP��'2,�����������WDKG���������

���� 3RODW� g�� &RúNXQ� )�� 'HWHUPLQLQJ� WKH� UHODWLRQVKLS�
EHWZHHQ�SHUVRQDO�SURWHFWLYH�HTXLSPHQW�XVHV�RI�PHGLFDO�KHDOW-
KFDUH�ZRUNHUV�DQG�GHSUHVVLRQ��DQ[LHW\�DQG�VWUHVV�OHYHOV�LQ�WKH�
&29,'����SDQGHPLF��0HG�-�:HVW�%ODFN�6HD��������������������
$YDLODEOH� IURP�� KWWSV���GHUJLSDUN�RUJ�WU�HQ�GRZQORDG�DUWLFOH�¿-

OH��������

���� $USDFÕR÷OX� 6�� %DOWDOÕ� =�� hQ�ERO� %�� %XUQRXW�� IHDU� RI�
FRYLG��GHSUHVVLRQ��RFFXSDWLRQDO�VDWLVIDFWLRQ�OHYHOV�DQG�UHODWHG�
IDFWRUV�LQ�KHDOWKFDUH�SURIHVVLRQDOV�LQ�WKH�&29,'����SDQGHPLF��
&XNXURYD� 0HG� -� ������ ������� �������� $YDLODEOH� IURP�� '2,��
���������FXPM�������

���� $WDo�g��6H]HURO�0$��7DúoÕ�<��+D\UDQ�2��$Q[LHW\�DQG�
LQVRPQLD�DPRQJ�KHDOWKFDUH�ZRUNHUV�GXULQJ�WKH�&29,'����SDQ-

GHPLF��7XUNLVK�-RXUQDO�RI�3XEOLF�+HDOWK������������6SHFLDO�LV-

VXH����������$YDLODEOH�IURP��'2,�����������WMSK��������

5()(5(1&(6
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���� /DEUDJXH�/-�� GH�/RV�6DQWRV� -$$��)HDU�RI� FRYLG�����
SV\FKRORJLFDO�GLVWUHVV��ZRUN�VDWLVIDFWLRQ�DQG�WXUQRYHU�LQWHQWLRQ�
DPRQJ�IURQWOLQH�QXUVHV��-RXUQDO�2I�1XUVLQJ�0DQDJHPHQW�������
����������������$YDLODEOH�IURP��'2,����������MRQP������

���� .KDWWDN�65��6DHHG�,��5HKPDQ�68��)D\D]�0��,PSDFW�
RI�IHDU�RI�&29,'����SDQGHPLF�RQ�WKH�PHQWDO�KHDOWK�RI�QXUVHV�
LQ�3DNLVWDQ��-�/RVV�7UDXPD�������������$YDLODEOH�IURP��KWWSV���
GRL�RUJ������������������������������

���� 0DOLN�6��8OODK�,��,UIDQ��0��HW�DO��)HDU�RI�&29,'����DQG�
ZRUNSODFH� SKRELD� DPRQJ� SDNLVWDQL� GRFWRUV�� $� VXUYH\� VWXG\��
%0&�3XEOLF�+HDOWK����������������$YDLODEOH� IURP��KWWSV���GRL�
RUJ���������V����������������\

���� 5DKPDQ�0��+RTXH�1��$OLI�60��HW�DO��)DFWRUV�DVVRFLD-

WHG�ZLWK�SV\FKRORJLFDO�GLVWUHVV��IHDU�DQG�FRSLQJ�VWUDWHJLHV�GX-

ULQJ�WKH�&29,'����SDQGHPLF�LQ�$XVWUDOLD��*OREDO�+HDOWK�������
������� $YDLODEOH� IURP�� KWWSV���GRL�RUJ���������V����������
������Z

���� &ROODQWRQL�(��6DLHYD�$0��0HUHJDOOL�9��*LURWWR�&��&DU-
UHWWD�*��%RHPR�'*��HW�DO��3V\FKRORJLFDO�GLVWUHVV��IHDU�RI�&2-

9,'�����DQG�UHVLOLHQW�FRSLQJ�DELOLWLHV�DPRQJ�KHDOWKFDUH�ZRUNHUV�
LQ�D�7HUWLDU\�)LUVW�/LQH�+RVSLWDO�GXULQJ�WKH�&RURQDYLUXV�SDQGH-

PLF��-�&OLQ�0HG��������������������$YDLODEOH�IURP��GRL����������
MFP��������

���� (UHQ�(��dHOLN� ø��<ÕOGÕ]�0�� HW� DO��(YDOXDWLRQ�RI� KHDOWK�
FDUH� ZRUNHUV� ZLWK� &29,'����� .OLPLN� 'HUJ� ������ ������� ����
�����$YDLODEOH�IURP��'2,���������NG��������

���� 7D\\LE�1$��$OVRODPL�)-��0HDVXULQJ�WKH�H[WHQW�RI�VWUHVV�
DQG�IHDU�DPRQJ�UHJLVWHUHG�QXUVHV�LQ�.6$�GXULQJ�WKH�&29,'����
RXWEUHDN��-�7DLEDK�8QLY�0HG�6FL���������������������$YDLODEOH�
IURP��'2,����������M�MWXPHG�������������

���� .XPDU�-��.DWWR�06��6LGGLTXL�$$��6DKLWR�%��$KPHG�%��
-DPLO�0��$OL�0�� 3UHGLFWLYH� IDFWRUV� DVVRFLDWHG�ZLWK� IHDU� IDFHG�
E\�KHDOWKFDUH�ZRUNHUV�GXULQJ�&29,'����SDQGHPLF��$�TXHVWLRQ-

QDLUH�EDVHG�VWXG\��&XUHXV��������������H������$YDLODEOH�IURP��
KWWSV���GRL�RUJ���������FXUHXV�����

���� .DQ]D�*�O�'��ùROW�$��7KH�HIIHFW�RI�REVWHWULF� IHDWXUHV�
RQ� GHSUHVVLRQ�� DQ[LHW\� DQG� VWUHVV� OHYHOV� LQ� SUHJQDQW�ZRPHQ�
GXULQJ� WKH� 6$56�&29� �� �&29,'������ -LQHNRORML�2EVWHWULN� YH�
1HRQDWRORML�7ÕS�'HUJLVL�������������������������$YDLODEOH�IURP��
KWWSV���GRL�RUJ����������MJRQ�������


