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$UWLNHO� 3HQHOLWLDQ

$%675$&7
%DFNJURXQG��2FFXSDWLRQDO� KHDOWK� DQG� VDIHW\�PDQDJHPHQW

V\VWHP�VKRXOG�EH�DSSOLHG�LQ�DOO�ZRUNSODFHV�LQFOXGLQJ�KRVSLWDOV�

ZKLFK� KDYH�D� JUHDW� ULVN� RI� DFFLGHQWV� DQG� RFFXSDWLRQDO� KHDOWK

SUREOHPV��:RUNSODFH�DFFLGHQWV�RFFXUULQJ�RQ�KHDOWK�FDUH�ZRUN�

HUV� DUH� LQIOXHQFHG� E\�VHYHUDO� IDFWRUV��$PRQJ� WKH� IDFWRUV� DUH

ZRUNHUV¶� ODFN� RI�DZDUHQHVV� DQG� TXDOLW\�� LQDGHTXDWH�VNLOOV�� DQG

ORZ�ZRUN�PRWLYDWLRQ� WKDW�DUH� GLUHFWO\�SURSRUWLRQDO� WR�KLJK� OHYHO

RI� RFFXSDWLRQDO� VWUHVV� RQ� KHDOWK�ZRUNHUV�

$LP��7R� DQDO\]H� DVVRFLDWLRQ� EHWZHHQ� LPSOHPHQWDWLRQ�RI� RF�

FXSDWLRQDO� KHDOWK� DQG� VDIHW\�PDQDJHPHQW� V\VWP��ZRUN�PRWL�

YDWLRQ� DQG� RFFXSDWLRQDO� VWUHVV�

0HWKRG��7KLV� VWXG\�XVHG� D� D� FURVV�VHFWLRQDO�VXUYH\� GHVLJQ�

$� TXHVWLRQQDLUH�ZDV� XVHG� WR� FROOHFW� GDWD� IURP���� RXW�RI� ���

QXUVHV� VHOHFWHG� UDQGRPO\��7KH� OLNHUW�W\SH�TXHVWLRQQDLUH� FRQ�

VLVWV� RI� ��� LWHPV�PHDVXULQJ� RFFXSDWLRQDO� KHDOWK� DQG� VDIHW\

PDQDJHPHQW�V\VWHP�����LWHPV�RQ�ZRUN�PRWLYDWLRQ�DQG����LWHPV

RQ� RFFXSDWLRQDO�VWUHVV� WKDW� KDYH� EHHQ� YDOLGDWHG�� 'HVFULSWLYH

DQDO\VLV� DQG�3HDUVRQ� SURGXFW�PRPHQW� FRUUHODWLRQ�ZHUH� DS�

SOLHG� LQ� WKH� DQDO\VLV�

5HVXOWV�� 7KH� FRUUHODWLRQ� EHWZHHQ� LPSOHPHQWDWLRQ� RI� RFFXSD�

WLRQDO� KHDOWK� DQG� VDIHW\�PDQDJHPHQW�V\VWHP� DQG�ZRUN�PRWL�

YDWLRQ�LV�VPDOO�DQG�QRW�VLJQLILFDQW��5��������S���������/LNHZLVH�

LWV�FRUUHODWLRQ� ZLWK�RFFXSDWLRQDO� VWUHVV� �5� �������S� ��������

&RQFOXVLRQ��7KLV� VWXG\� IRXQG� QR� DVVRFLDWLRQ�EHWZHHQ� LPSOH�

PHQWDWLRQ� RI�RFFXSDWLRQDO� KHDOWK�DQG� VDIHW\�PDQDJHPHQW� V\V�

WHP�� ZRUN�PRWLYDVL� DQG� RFFXSDWLRQDO� VWUHVV� DPRQJ� QXUVHV

ZRUNLQJ� LQ�JHQHUDO� KRVSLWDO�

.H\�ZRUGV��2FFXSDWLRQDO�KHDOWK�DQG�VDIHW\�PDQDJHPHQW�V\V�

WHP��ZRUN�PRWLYDWLRQ�� ZRUN� VWUHVV�� KRVSLWDO� QXUVHV

$%675$.
/DWDU�%HODNDQJ��6LVWHP�PDQDMHPHQ� NHVHODPDWDQ� GDQ� NH�

VHKDWDQ�NHUMD� �60.���KDUXV�GLWHUDSNDQ�GL�VHPXD� WHPSDW�NHUMD�

WHUPDVXN� UXPDK�VDNLW� \DQJ�PHPSXQ\DL� ULVLNR� WLQJJL� WHUMDGLQ\D

NHFHODNDDQ� NHUMD�GDQ� SHQ\DNLW� DNLEDW� NHUMD��.HFHODNDDQ� NHUMD

\DQJ�WHUMDGL�SDGD�SHWXJDV�NHVHKDWDQ�GLSHQJDUXKL�ROHK�EHEHUDSD

IDNWRU�� )DNWRU� SHQ\HEDE� VHULQJ� WHUMDGL� NDUHQD� NXUDQJQ\D

NHVDGDUDQ� SHNHUMD� GDQ� NXDOLWDV�� NHWHUDPSLODQ� SHNHUMD� \DQJ

NXUDQJ�PHPDGDL��VHUWD� UHQGDKQ\D�PRWLYDVL� WHQDJD� NHUMD� \DQJ

EHUEDQGLQJ� OXUXV� GHQJDQ� WLQJJLQ\D� WLQJNDW� VWUHV� NHUMD� SDGD

SHWXJDV� NHVHKDWDQ�

7XMXDQ��8QWXN�PHQJDQDOLVLV�KXEXQJDQ�DQWDUD�SHQHUDSDQ�60.�

GHQJDQ�PRWLYDVL�NHUMD� GDQ�VWUHV� NHUMD�

0HWRGH�� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ� UDQFDQJDQ� FURVV�VHF�

WLRQDO�VXUYH\��6DPSHO�WHUGLUL�GDUL����SHUDZDW�\DQJ�GLSLOLK�VHFDUD

DFDN� GDUL� WRWDO� ���� SHUDZDW�� .XHVLRQHU�PHQJJXQDNDQ� VNDOD

OLNHUW�\DQJ� WHUGLUL�GDUL� ��� MHQLV�PHQJHQDL� LPSOHPHQWDVL�60.��

��� MHQLV�PHQJXNXU�PRWLYDVL�NHUMD�GDQ���� MHQLV�PHQJXNXU�VWUHV

NHUMD� \DQJ� WHODK� GLYDOLGDVL��$QDOLVLV� GDWD� GLODNXNDQ� VHFDUD

GHVNULSWLI�GDQ�PHQJJXQDNDQ�NRUHODVL�SHDUVRQ�SURGXFW�PRPHQW�

+DVLO��7HUGDSDW�NRUHODVL�\DQJ�OHPDK�GDQ�WLGDN�VLJQLILNDQ�DQWDUD

SHQHUDSDQ� 60.��GHQJDQ�PRWLYDVL� NHUMD� SDGD� SHUDZDW� �5

������� S� ��������� 'HPLNLDQ� SXOD� NRUHODVL� DQWDUD� SHQHUDSDQ

60.��GHQJDQ�VWUHV� NHUMD�SDGD� SHUDZDW�GL� UXPDK�VDNLW� XPXP

$QXWDSXUD�3DOX� �5� �������S���������

.HVLPSXODQ��6WXGL� LQL�PHQHPXNDQ�KXEXQJDQ�\DQJ� OHPDK�GDQ

WLGDN�VLJQLILNDQ� DQWDUD�SHQHUDSDQ�60.��GHQJDQ�PRWLYDVL�NHUMD

GDQ� VWUHV�NHUMD� SDGD�SHUDZDW� GL� UXPDK� VDNLW�XPXP�$QXWDSXUD

3DOX�

.DWD�.XQFL�� VLVWHP�PDQDMHPHQ� NHVHODPDWDQ�GDQ� NHVHKDWDQ

NHUMD��PRWLYDVL�NHUMD�� VWUHV� NHUMD�� SHUDZDW� UXPDK� VDNLW

3(1*$17$5

3HODNVDQDDQ�.HVHODPDWDQ�GDQ�.HVHKDWDQ�.HU�

MD��.���DGDODK�VDODK�VDWX�EHQWXN�XSD\D�PHQFLSWDNDQ

WHPSDW�NHUMD�\DQJ�DPDQ��VHKDW��EHEDV�GDUL�SHQFH�

PDUDQ�OLQJNXQJDQ��VHKLQJJD�GDSDW�PHQJXUDQJL�GDQ

DWDX�EHEDV�GDUL�NHFHODNDDQ�NHUMD�GDQ�SHQ\DNLW�DNLEDW

NHUMD�GDQ�GDSDW�EHUGDPSDN�PHQLQJNDWNDQ�HILVLHQVL

GDQ�SURGXNWLYLWDV�NHUMD��.HFHODNDDQ�NHUMD�WLGDN�VDMD

PHQLPEXONDQ�NRUEDQ�MLZD�PDXSXQ�NHUXJLDQ�PDWHUL

EDJL�SHNHUMD�GDQ�SHQJXVDKD��WHWDSL�MXJD�GDSDW�PHQJ�

JDQJJX�SURVHV�SURGXNVL�VHFDUD�PHQ\HOXUXK��PHUX�

VDN� OLQJNXQJDQ� GDQ� GDSDW� EHUGDPSDN� WHUKDGDS

PDV\DUDNDW�OXDV�

'DODP�8QGDQJ�8QGDQJ�1R����������WHQWDQJ�NH�

VHKDWDQ�GLQ\DWDNDQ�EDKZD�XSD\D�.��KDUXV�GLVHOHQJ�

JDUDNDQ�GL�VHPXD�WHPSDW�NHUMD�NKXVXVQ\D�WHPSDW

NHUMD�\DQJ�PHPSXQ\DL�ULVLNR�EDKD\D�NHVHKDWDQ�
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PXGDK�WHUMDQJNLW�SHQ\DNLW�DWDX�PHPSXQ\DL�NDU\D�

ZDQ�SDOLQJ�VHGLNLW����RUDQJMHQLV���7LGDN�WHUNHFXDOL

GL�UXPDK�VDNLW��

%DKD\D�EDKD\D�SRWHQVLDO�GL�UXPDK�VDNLW�\DQJ

GLVHEDENDQ�ROHK�IDNWRU�ELRORJL��YLUXV��EDNWHUL��MDPXU�

GDQ�ODLQ�ODLQ���IDNWRU�NLPLD��DQWLVHSWLN��JDV�DQDVWHVL�

GDQ�ODLQ�ODLQ���IDNWRU�HUJRQRPL��FDUD�NHUMD�\DQJ�VDODK�

GDQ�ODLQ�ODLQ���IDNWRU�ILVLN��VXKX��FDKD\D��ELVLQJ��OLVWULN�

JHWDUDQ��UDGLDVL��GDQ�ODLQ�ODLQ���IDNWRU�ILVLNR�VRVLDO

�NHUMD�EHUJLOLU��KXEXQJDQ�VHVDPD�SHNHUMD�DWDVDQ�

VWUHV�NHUMD�PRWLYDVL�NHUMD��GDQ�ODLQ�ODLQ��GDSDW�PHQJ�

DNLEDWNDQ�SHQ\DNLW�GDQ�NHFHODNDDQ�DNLEDW� NHUMD�

.HFHODNDDQ�NHUMD�\DQJ�WHUMDGL�SDGD�SHWXJDV�NHVHKDW�

DQ�GLSHQJDUXKL�ROHK�EHEHUDSD�IDNWRU��)DNWRU�SHQ\HEDE

\DQJ�VHULQJ�WHUMDGL�NDUHQD�NXUDQJQ\D�NHVDGDUDQ�SH�

NHUMD�GDQ�NXDOLWDV�VHUWD�NHWHUDPSLODQ�SHNHUMD�\DQJ

NXUDQJ�PHPDGDL��%DQ\DN�SHNHUMD�\DQJ�PHUHPHKNDQ

ULVLNR�NHUMD��VHKLQJJD�WLGDN�PHQJJXQDNDQ�DODW�DODW

SHQJDPDQ�ZDODXSXQ�VXGDK�WHUVHGLD��VHUWD�NXUDQJQ\D

PRWLYDVL�NHUMD�GDQ�WLQJJLQ\D�VWUHV�NHUMD�\DQJ�GLDODPL

ROHK�SHNHUMD�UXPDK�VDNLW��3HQHOLWLDQ�LQL�EHUWXMXDQ

XQWXN�PHQJDQDOLVLV�KXEXQJDQ�DQWDUD�SHQHUDSDQ�6LV�

WHP�PDQDMHPHQ�NHVHODPDWDQ�GDQ�NHVHKDWDQ�NHUMD

�60.���GHQJDQ�PRWLYDVL�NHUMD�GDQ�VWUHV�NHUMD�SDGD

SHUDZDW�\DQJ�EHNHUMD�GL�5XPDK�6DNLW�8PXP��568�

$QXWDSXUD�3DOX�

%$+$1�'$1�&$5$

3HQHOLWLDQ�LQL�PHQJJXQDNDQ�UDQFDQJDQ�FURVV�

VHFWLRQDO�VXUYH\��3HQHOLWLDQ�LQL�GLODNVDQDNDQ�GL�568

$QXWDSXUD�3DOX��VHEXDK�UXPDK�VDNLW�UXMXNDQ�EHUNH�

ODV�%��3RSXODVL�SHQHOLWLDQ�DGDODK�VHOXUXK�����SHUDZDW

GL�568�$QXWDSXUD�3DOX��6DPSHO�DGDODK����SHUDZDW

\DQJ�GLSLOLK�VHFDUD�DFDN�VHGHUKDQD��GDUL�SHUDZDW

3HJDZDL�1HJHUL�6LSLO��316��\DQJ�WLGDN�VHGDQJ�FXWL

SDGD�VDDW�GLODNXNDQ�SHQHOLWLDQ�

9DULDEHO�GDODP�SHQHOLWLDQ�LQL�DGDODK�YDULDEHO

EHEDV�SHQHUDSDQ�60.���VHGDQJNDQ�YDULDEHO�WHULNDW

DGDODK�PRWLYDVL�NHUMD�GDQ�VWUHV�NHUMD��3HQHUDSDQ

60.��DGDODK�SHUVHSVL�UHVSRQGHQ�WHUKDGDS�NHVH�

VXDLDQ�SHODNVDQDDQ�HPSDW�HOHPHQ�GDVDU�60.��GL

UXPDK�VDNLW�GHQJDQ�VWDQGDU�SHODNVDQDDQ�60.���GL�

XNXU�GHQJDQ����SHUWDQ\DDQ��GHQJDQ�VNDOD�GDWD�LQWHU�

YDO��6NRU�SHQHUDSDQ�60.��GLNDWHJRULNDQ�PHQMDGL

UHQGDK��VNRU��������VHGDQJ��VNRU����������WLQJJL������

������0RWLYDVL�NHUMD�DGDODK�IDNWRU�IDNWRU�\DQJ�GDSDW

PHPXQFXONDQ�GRURQJDQ�XQWXN�EHNHUMD�EDJL�UHVSRQ�

GHQ�\DQJ�WHUFDQWXP�GDODP�VNDOD�PRWLYDVL��GLXNXU

GHQJDQ�VNDOD�PRWLYDVL�NHUMD�\DQJ�WHUGLUL�GDUL����SHU�

WDQ\DDQ��GHQJDQ�VNDOD�SHQJXNXUDQ�LQWHUYDO��.XHVLR�

QHU�GLVXVXQ�EHUGDVDUNDQ�DVSHN�DVSHN�SHPEDQJXQ

PRWLYDVL�\DLWX�NHPDXDQ�EHUXVDKD��SHQFDSDLDQ�WXMX�

DQ��DGDQ\D�NHEXWXKDQ�\DQJ�GLXWDUDNDQ���8QWXN�PHOD�

NXNDQ�XML�WDEHO�VLODQJ��VNRU�PRWLYDVL�NHUMD�GLNDWHJR�

ULNDQ�PHQMDGL�UHQGDK��VNRU��������VHGDQJ��VNRU����

�����WLQJJL��VNRU����������6WUHV�NHUMD�DGDODK�JHMDOD

\DQJ�GLXQJNDSNDQ�ROHK�UHVSRQGHQ�EDLN�VHFDUD�ILVLR�

ORJLV��SVLNRORJLV�GDQ�SHULODNX�\DQJ�WHUFDQWXP�GDODP

VNDOD�VWUHV�NHUMD��'LXNXU�GHQJDQ�PHQJJXQDNDQ�VNDOD

VWUHV�NHUMD�\DQJ�WHUGLUL�GDUL����SHUWDQ\DDQ��GHQJDQ

VNDOD�SHQJXNXUDQ�LQWHUYDO��GLVXVXQ�EHUGDVDUNDQ�JH�

MDOD�JHMDOD�VWUHV�NHUMD��JHMDOD�SVLNRORJL��JHMDOD�ILVLN�

JHMDOD�SHULODNX����8QWXN�PHODNXNDQ�XML�WDEHO�VLODQJ

VWUHV�NHUMD�GLNDWHJRULNDQ�PHQMDGL�UHQGDK��VNRU���

�����VHGDQJ��VNRU���������WLQJJL��VNRU����������6HOX�

UXK�NXHVLRQHU�WHODK�GLYDOLGDVL�PHQJJXQDNDQ�DQDOLVLV

EXWLU�

7HNQLN�DQDOLVLV�PHQJJXQDNDQ�DQDOLVLV�GHVNULSWLI

XQWXN�PHQJJDPEDUNDQ�NDUDNWHULVWLN�UHVSRQGHQ�GDQ

DQDOLVLV� NRUHODVL�SHDUVRQ� SURGXFW�PRPHQW� XQWXN

PHQJXML�NRUHODVL�DQWDUD�SHQHUDSDQ�60.��GHQJDQ

PRWLYDVL�NHUMD�GDQ�VWUHV�NHUMD��.HODLNDQ�HWLN�SHQHOLWLDQ

LQL�GLSHUROHK�GDUL�.RPLVL�(WLN�3HQHOLWLDQ�.HGRNWHUDQ

GDQ�.HVHKDWDQ��)DNXOWDV�.HGRNWHUDQ�8QLYHUVLWDV

*DGMDK�0DGD��<RJ\DNDUWD�

+$6,/�'$1�3(0%$+$6$1

7DEHO���PHQXQMXNNDQ�EDKZD�VHEDJLDQ�EHVDU�SH�

UDZDW�GL�568�$QXWDSXUD�3DOX�EHUDGD�SDGD�UHQWDQ

XVLD�������WDKXQ����������GHQJDQ�PDVD�NHUMD�����

WDKXQ���������GDQ�WLQJNDW�SHQGLGLNDQ�SDGD�MHQMDQJ

'����������

7DEHO� ��� �.DUDNWHULVWLN� 3HUDZDW�GL� 568�$QXWDSXUD� 3DOX

EHUGDVDUNDQ� 8PXU��0DVD� .HUMD�� GDQ� 7LQJNDW

3HQGLGLNDQ� �Q� ���

.DUDNWHULVWLN�3HUDZDW�
5XPDK�6DNLW�8PXP�

$QXWDSXUD�3DOX�

)UHNXHQVL 3HUVHQWDVH

8VLD��WDKXQ��
������� ��� �����
������ ��� �����

������ �� ����
������ �� ����

0DVD�NHUMD��WDKXQ�� � �
����� ��� �����
������ �� ����

������ �� ����
������ �� ����

7LQJNDW�3HQGLGLNDQ�
'�� ��� �����
6�� ��� �����

6�� �� � �

$SDELOD�SHQHUDSDQ�60.��GLNDWHJRULNDQ�UHQGDK�

VHGDQJ�GDQ�WLQJJL��PDND�SHQHUDSDQ�60.��PDVLK

EHUDGD�SDGD�NDWHJRUL�UHQGDK��7LGDN�DGD�SHUDZDW�\DQJ

PHPSXQ\DL�PRWLYDVL�NHUMD�UHQGDK�GDQ�VWUHV�NHUMD

WLQJJL��6HEDJLDQ�EHVDU�SHUDZDW�PHQXQMXNNDQ�PRWL�

YDVL�NHUMD�\DQJ�VHGDQJ�GDQ�VWUHV�NHUMD�\DQJ�UHQGDK

�GDWD�WLGDN�GLWXQMXNNDQ��
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7DEHO� ���+DVLO�$QDOLVLV�.RUHODVL�3HDUVRQ� 3URGXFW

0RPHQW� +XEXQJDQ�3HQHUDSDQ� 60.��GHQJDQ�0RWLYDVL

.HUMD� GDQ�6WUHV� .HUMD�SDGD�3HUDZDW�5XPDK� 6DNLW

9DULDEHO�
%HEDV�

9DULDEHO�
7HULNDW

5� S� .HPDNQDDQ

3HQHUDSDQ�
60.��

0RWLYDVL�
NHUMD �

����� ����� �����
7LGDN�

VLJQLILNDQ
3HQHUDSDQ�
60.��

6WUHV�
NHUMD �

����� ����� �����
7LGDN�

6LJQLILNDQ

5
�

%HUGDVDUNDQ�7DEHO���WDPSDN�EDKZD�KDVLO�XML�NR�

UHODVL�SHDUVRQ�SURGXFW�PRPHQW�\DQJ�GLODNXNDQ�XQWXN

PHQJHWDKXL�KXEXQJDQ�DQWDUD�SHQHUDSDQ�60.��GH�

QJDQ�PRWLYDVL�NHUMD�GDQ�VWUHV�NHUMD�SHUDZDW�PHQXQ�

MXNNDQ�EDKZD�WHUGDSDW�NRUHODVL�\DQJ�OHPDK�GDQ�WLGDN

VLJQLILNDQ�VHFDUD�VWDWLVWLN�DQWDUD�SHQHUDSDQ�60.�

GHQJDQ�PRWLYDVL�NHUMD�GDQ�VWUHV�NHUMD�SHUDZDW�

3HPEDKDVDQ

6WXGL�LQL�PHQHPXNDQ�NRUHODVL�\DQJ�OHPDK�GDQ

WLGDN�EHUPDNQD�DQWDUD�SHQHUDSDQ�60.��GHQJDQ

PRWLYDVL�NHUMD�SHUDZDW��'L�568�$QXWDSXUD�3DOX��WHODK

WHUEHQWXN�7LP�.���QDPXQ�EHOXP�EHUMDODQ�GHQJDQ�EDLN�

EDLN�GDUL�VHJL�NRPLWPHQ�PDXSXQ�VRVLDOLVDVL�WLP�WHQ�

WDQJ�SHQWLQJQ\D�.��GL�56��3URJUDP�60.��GLWHUDSNDQ

ROHK�3�.��GL�568�$QXWDSXUD�3DOX�VXGDK�FXNXS�PHQL�

WLNEHUDWNDQ�SHQFHJDKDQ�SHQ\DNLW�GDQ�NHFHODNDDQ

NHUMD�VHUWD�SDGD�WLQGDNDQ�DWDX�UHVSRQ�NHJDZDWGDUX�

UDWDQ�VHSHUWL�SHPEXDWDQ�UDPEX�UDPEX�.���PHODNXNDQ

SHQHOLWLDQ�NHDGDDQ�GDUXUDW�PLVDOQ\D�NHFHODNDDQ�

1DPXQ�XQWXN�IDNWRU�ILVLN�OLQJNXQJDQ�NHUMD�EHOXP�WHU�

DWDVL�GHQJDQ�EDLN�PLVDOQ\D�SHPEXDQJDQ�VDPSDK�

6HODLQ�SURJUDP�SURJUDP�.��GL�DWDV�568�$QXWDSXUD

3DOX�WHODK�PHPEXDW�NHJLDWDQ�\DQJ�GDSDW�PHQLQJ�

NDWNDQ�PRWLYDVL�NHUMD�PLVDOQ\D�GHQJDQ�PHQJDGDNDQ

ORPED�DQWDU�UXDQJDQ��VHUWD�UHNUHDVL�EHUVDPD�QDPXQ

EHOXP�WHUMDGZDONDQ�GHQJDQ�EDLN�

.RUHODVL�\DQJ�OHPDK��5��������GHQJDQ�QLODL�������

PHQXQMXNNDQ�EDKZD�KDQ\D����PRWLYDVL�NHUMD�SDGD

SHUDZDW�GL�568�$QXWDSXUD�3DOX�\DQJ�GLSHQJDUXKL

ROHK�SHQHUDSDQ�60.���VHGDQJNDQ�����ODLQQ\D�GL�
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