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/HSWRVSLURVLV� PHUXSDNDQ� SHQ\DNLW�

EHUVXPEHU�ELQDWDQJ��]RRQRVLV��\DQJ�PH�

PHUOXNDQ� XSD\D� SHQDQJJXODQJDQ� \DQJ�

VHULXV�� 'DWD� ,QWHUQDWLRQDO� /HSWRVSLURVLV�

6RFLHW\� �,/6�� PHQ\HEXWNDQ� ,QGRQHVLD�

DGDODK�QHJDUD�GHQJDQ��LQVLGHQ�OHSWRVSLUR�

VLV� WLQJNDW� �� GL� GXQLD� XQWXN� PRUWDOLWDV���

$QJND�NHPDWLDQ� OHSWRVSLURVLV�GL� ,QGRQH�

VLD�PHQFDSDL��������-����������DWDX�UDWD-

UDWD��������DQJND� LQL�GDSDW�PHQFDSDL����

�� SDGD� SHQGHULWD� EHUXVLD� ��� WDKXQ� NH�

DWDV�� 

'L�-DNDUWD��VHODPD�WDKXQ�����-�����

GLWHPXNDQ� ��� NDVXV� OHSWRVSLURVLV�� WDKXQ�

����� GLWHPXNDQ� ���� NDVXV� GDQ� �� SHQ�

GHULWD� GLDQWDUDQ\D�PHQLQJJDO� GXQLD�� 7D�

KXQ������GL�GDHUDK�\DQJ�VDPD�SDGD�SDV�

FD�EDQMLU�WHULQGLNDVL����NDVXV�GDQ���RUDQJ�

GLDQWDUDQ\D�PHQLQJJDO� GXQLD�� VHGDQJNDQ�

WDKXQ� ����� GLWHPXNDQ� �� NDVXV� OHSWRVSL�

URVLV���� 

'L�NRWD�6HPDUDQJ��SDGD�HQDP�WDKXQ�

WHUDNKLU� LQL� GLODSRUNDQ� NDVXV� OHSWRVSLUR�

VLV� DGD� SDGD� VHWLDS� WDKXQ�� 3DGD� WDKXQ�

����� GLODSRUNDQ� �� NDVXV� GDQ� �� RUDQJ�

PHQLQJJDO� DWDX� FDVH� IDWDOLW\� UDWH� �&)5��

 ����������WDKXQ������GLODSRUNDQ����ND�

VXV��� RUDQJ� PHQLQJJDO�� &)5 ����������

WDKXQ� ����� GLODSRUNDQ� ��� NDVXV� ����

RUDQJ�PHQLQJJDO�� &)5 ���������� WDKXQ�

����� GLODSRUNDQ� ��� NDVXV� ��� RUDQJ�

PHQLQJJDO�� &)5 ��������� WDKXQ� �����

GLODSRUNDQ����NDVXV����RUDQJ�PHQLQJJDO��

&)5 ��������� VHUWD� WDKXQ� �����

�� 

.DUDNWHULVWLN�,QGLYLGX�'DQ�.RQGLVL�/LQJNXQJDQ�3HPXNLPDQ�GL�'DHUDK�

(QGHPLV�/HSWRVSLURVLV�'L�.RWD�6HPDUDQJ 

 

7UL�5DPDGKDQL���%DPEDQJ�<XQLDQWR� 

,QGLYLGXDO�&KDUDFWHULVWLFV�RI�(QYLURQPHQWDO�&RQGLWLRQV�RI���������

6HWWOHPHQW�LQ�(QGHPLF�$UHD�RI�/HSWRVSLURVLV�LQ�6HPDUDQJ�&LW\ 
 

$EVWUDFW��/HSWRVSLURVLV� LV� DQ� DFXWH� IHEULOH� LOOQHVV� LQIHFWLQJ� KXPDQ� DQG� DQLPDO� �]RRQRVLV��
DQG�FDXVHG�E\�WKH�EDFWHULD�OHSWRVSLUD��6HPDUDQJ�FLW\�LV�RQH�HQGHPLF�OHSWRVSLURVLV�ZLWK�LQFL�

GHQFH�UDWH�LQ������RI���������������DQG�FDVH�IDWDOLW\�UDWH�������7KLV�VWXG\�DLPHG�WR�NQRZ�

WKH� HSLGHPLRORJLFDO� FKDUDFWHULVWLFV� RI� OHSWRVSLURVLV� FDVHV� DQG� WKH� UHODWLRQVKLS� RI� HQYLURQ�

PHQWDO�FRQGLWLRQV�RI�VHWWOHPHQW�ZLWK�WKH�LQFLGHQFH�RI�OHSWRVSLURVLV 

7KH�VWXG\�ZDV�REVHUYDWLRQDO�ZLWK�FURVV�VHFWLRQDO�GHVLJQ��'DWD�SRSXODWLRQ�DUH�WKH�SHRSOH�

ZKR�YLVLW�WKH�KHDOWK�FHQWHU�ZLWK�FOLQLFDO�V\PSWRPV�RI�OHSWRVSLURVLV�DQG�VHFRQGDU\�GDWD�IURP�

WKH�+HDOWK�'HSDUWPHQW�RI�6HPDUDQJ��6DPSOH�DUH�SHRSOH�ZKR�YLVLWHG�WKH�KHDOWK�FHQWHU�ZLWK�

FOLQLFDO�V\PSWRPV�RI�OHSWRVSLURVLV��PDLQO\��IHYHU��ERG\�WHPSHUDWXUH!���R&��RU�IHYHU�DFFRP�

SDQLHG�E\�KHDGDFKH��PXVFOH�DFKHV��FRQMXQFWLYLWLV�DQG�UDVK���'DWD�HQYLURQPHQWDO�FRQGLWLRQV�

RI�VHWWOHPHQW�KDG�EHHG�REVHUYHG�DQG�LQWHUYLHZHG�XVLQJ��DQG�DQDO\VHG�ELYDULDW�ZLWK�FKL�

VTXDUH��7KH�UHVXOWV�VKRZ�FKDUDFWHULVWLFV�RI�UHVSRQGHQWV�PRVW�RI�WKH�DJH�JURXS����-���\HDUV�

���������PDOH�VH[����������HGXFDWLRQ�OHYHO�GLG�QRW�FRPSOHWH�SULPDU\�VFKRRO���������'LVWUL�

EXWLRQ�FDVHV�RI�OHSWRVSLURVLV�DWWDFN�PRUH�PHQ�������ZLWK�PRUWDOLW\�UDWH��&)5� �������DQG�LQ�

WKH�DJH�JURXS��-���\HDUV�WKDW�LV�DV�PXFK�DV��������&)5 ������(QYLURQPHQWDO�FRQGLWLRQV�

DVVRFLDWHG�ZLWK�WKH�RFFXUUHQFH�RI��OHSWRVSLURVLV�LQFOXGH�NLWFKHQ�ZDOO�QRW�D�ZDOO��QR�SODYRQG��

RSHQ�GXPSLQJ�DQG�GLUW\�KRXVH��7R�SUHYHQWLRQ�WUDQVPLVVLRQ�RI�OHSWRVSLURVLV��DPRQJ�RWKHUV��

K\JLHQH�VDQLWDVL�UDW�SURRILQJ��VR�LW�GRHV�QRW�PDNH�WR�QHVW�UDW� 

.H\�ZRUGV���HQYLURQPHQW��HQGHPLF��OHSWRVSLURVLV��LQGLYLGXDO�FKDUDFWHULVWLFV��6HPDUDQJ 

���/RND�/LWEDQJ�3�%��%DQMDUQHJDUD 



 

 

GLODSRUNDQ� �� NDVXV� ��� RUDQJ� PHQLQJJDO��

&)5 ��������� 

/HSWRVSLURVLV� GDSDW� GLWXODUNDQ� ROHK�

KHZDQ� GRPHVWLN� �DQMLQJ�� NXFLQJ�� EDEL��

VDSL�� GDQ� ELQDWDQJ� SHQJHUDW�� WHUXWDPD�

WLNXV�� -HQLV� EDNWHUL� /HSWRVSLUD� \DQJ�

GLWXODUNDQ� ROHK� WLNXV� PHUXSDNDQ� EDNWHUL�

\DQJ� SDOLQJ� EHUEDKD\D� EDJL� PDQXVLD�

GLEDQGLQJNDQ�EDNWHUL� ODLQ�\DQJ�DGD�SDGD�

KHZDQ�GRPHVWLN��3URSRUVL�LQIHNVL�EDNWHUL�

/HSWRVSLUD� SDGD� WLNXV� EHUEDQGLQJ� OXUXV�

GHQJDQ� PHQLQJNDWQ\D� XPXU� �� VHPDNLQ�

WXD� WLNXV�VHPDNLQ�EDQ\DN� MXPODK�EDNWHUL�

/HSWRVSLUD�\DQJ�DGD�SDGD�WXEXKQ\D��� 

+DVLO� VSRW� VXUYH\� WDKXQ� �����

PHQXQMXNNDQ� EDKZD� WUDS� VXFFHV�

�NHEHUKDVLODQ� SHQDQJNDSDQ�� GL� .RWD� 6H�

PDUDQJ� DGDODK� ������� PHUXSDNDQ�

WHUWLQJJL� NHGXD� VHWHODK� .DEXSDWHQ� 'H�

PDN� �� ��������� 3DGD� NRQGLVL� QRUPDO��

WUDS� VXFFHV� GL� KDELWDW� UXPDK� DGDODK� ���

GDQ� GL� NHEXQ� ����� VHKLQJJD� NHSDGDWDQ�

UHODWLI� URGHQW� NKXVXVQ\D� WLNXV� GL� .RWD�

6HPDUDQJ� WHUPDVXN� WLQJJL�� .HUDJDPDQ�

MHQLV�WLNXV�\DQJ�GDSDW�PHQMDGL�LQDQJ�EDN�

WHUL�/HSWRVSLUD�VS��EHUEHGD�DQWDUD�GDHUDK�

GDWDUDQ�WLQJJL�GHQJDQ�GDHUDK�GDWDUDQ�UHQ�

GDK�� VHKLQJJD� SHQDQJJXODQJDQ� \DQJ�

HIHNWLI� GDQ� HILVLHQ� PHPHUOXNDQ� PHWRGH�

\DQJ� NKXVXV� �ORFDO� VSHFLILF�� VHVXDL�

GHQJDQ� KDELWDW� PDVLQJ-PDVLQJ� MHQLV� UR�

GHQW�VHUWD�ELRQRPLN�WLNXV�� 

6XUYHL�UHVHUYRLU�/HSWRVSLURVLV�WDKXQ�

����� PHQXQMXNNDQ� VHURJURXS� EDNWHUL�

/HSWRVSLUD�VS�GL�.RWD�6HPDUDQJ��'HPDN��

.ODWHQ� GDQ� 3XUZRUHMR� DGDODK� GDUL� NH�

ORPSRN�%DWDYLDH� GHQJDQ� �� MHQLV� VHURYDU�

\DLWX�,FWHUR-KDHPRUDJLF�GDQ�$XWXPQDOLV��

6HGDQJNDQ�VSHVLHV� WLNXV�\DQJ�GLWHPXNDQ�

DGDODK�5DWWXV� WDQH]XPL� GDQ�5�� QRUYHLJL�

FXV��'DWD�PHQJHQDL�VWUDLQ�EDNWHUL�/HSWR�

VSLUD� VS� GLSHUOXNDQ� XQWXN� PHQGXNXQJ�

SHPEHUDQWDVDQ�/HSWRVSLURVLV� 

)DNWRU� OLQJNXQJDQ� VDQJDW�

HUSHQJDUXK� GDODP� SHQXODUDQ� OHSWRVSLUR�

VLV��PDQXVLD� WHULQIHNVL� EDNWHUL� OHSWRVSLUD�

PHODOXL� NRQWDN� GHQJDQ� DLU� DWDX� WDQDK�

\DQJ� WHUNRQWDPLQDVL� XULQ� DWDX� FDLUDQ�

WXEXK� KHZDQ� \DQJ� WHULQIHNVL� /HSWRVSLUD��

PDVXN�PHODOXL�NXOLW�\DQJ�OXND�DWDX�PHP�

EUDQ�PXNRVD����� �'L�QHJDUD�VXEWURSLN��LQ�

IHNVL�OHSWRVSLUD�MDUDQJ�GLWHPXNDQ��NDUHQD�

LNOLP� \DQJ� VHVXDL� XQWXN� SHUNHPEDQJDQ�

OHSWRVSLUD� DGDODK� XGDUD� \DQJ� KDQJDW��

WDQDK� \DQJ� EDVDK� GDQ� S+� DONDOLV� \DQJ�

PHUXSDNDQ�NDUDNWHULVWLN� � LNOLP�GL�QHJDUD�

WURSLN�� 6HKLQJJDNDVXV� OHSWRVSLURVLV� GL�

QHJDUD� WURSLN� OHELK� EDQ\DN� ����� NDOL�

GLEDQGLQJNDQ�GHQJDQ�QHJDUD�VXEWURSLN��� 

3DGD� WDKXQ������GL�.RWD�6HPDUDQJ�

GLODNXNDQ� SHQHOLWLDQ� HSLGHPLRORJL� OHS�

WRSVLURVLV� GHQJDQ� WXMXDQ� PHQJHWDKXL�

NDUDNWHULVWLN� HSLGHPLRORJL� NDVXV� OHSWR�

VSLURVLV� VHUWD� KXEXQJDQ� NRQGLVL� OLQJ�

NXQJDQ�SHPXNLPDQ�GHQJDQ�NHMDGLDQ�OHS�

WRVSLURVLV�� 

%$+$1�'$1�0(72'( 

3HQHOLWLDQ�LQL�GLODNXNDQ�GL�.RWD�6H�

PDUDQJ�GDUL�EXODQ�0HL�VDPSDL�1RYHPEHU�

�����GHQJDQ�PHWRGH�SHQHOLWLDQ�REVHUYD�

VLRQDO� PHODOXL� SHQGHNDWDQ� UDQFDQJDQ�

FURVV�VHFWLRQDO��3RSXODVL�SHQHOLRWLDQ�DGD�

ODK� VHPXD� SHQGXGXN� \DQJ� GDWDQJ� NH�

3XVNHVPDV�\DQJ�DGD�GL�ZLOD\DK�.RWD�6H�

PDUDQJ�� 6DPSHO� DGDODK� SHQGXGXN� \DQJ�

EHUNXQMXQJ� NH� 3XVNHVPDV� GHQJDQ�

PHQXQMXNNDQ� JHMDOD� NOLQLV� /HSWRVSLURVLV�

\DLWX� GHPDP� �VXKX� EDGDQ� !� ��R&�� DWDX�

GHPDP� GLVHUWDL� VDNLW� NHSDOD�� Q\HUL� RWRW��

NRQMXQJWLYLWLV�GDQ�UXDP�� 

3DGD� UHVSRQGHQ�GLODNXNDQ�SHQJDP�

ELODQ�VHUXP�GDUDK�XQWXN�PHQJHWDKXL�SRV�

LWLI� WLGDNQ\D�EDNWHUL� OHSWRVSLUD�VHFDUD�VH�

URORJLV��OHSWRWHN�ODWHUDO�IORZ���'DWD�OLQJ�

NXQJDQ� SHPXNLPDQ� GL� GDSDWNDQ� GHQJDQ�

FDUD� ZDZDQFDUD� GHQJDQ� NXLVLRQHU� GDQ�

REVHUYDVL�PHQJJXQDNDQ�FKHFN�OLVW���$QD�

OLVLV� GDWD� GLODNXNDQ� VHFDUD� ELYDULDW�

GHQJDQ� XML� FKL-VTXDUH� XQWXN� PHQJXML�

KXEXQJDQ� DQWDUD� NRQGLVL� OLQJNXQJDQ�

SHPXNLPDQ�WHUKDGDS�NHMDGLDQ�OHSWRVSLUR�

VLV��(WLN�SHQHOLWLDQ�GLGDSDWNDQ�GDUL�NRPL�

VL�HWLN�%DGDQ�/LWEDQJNHV�.HPNHV�5,�� 

�� 

.DUDNWHULVWLN�,QGLYLGX��������7UL�5DPDGKDQL��HW�DO� 



 

 

+$6,/ 

'LVWULEXVL�.DVXV�/HSWRVSLURVLV 

.DVXV� OHSWRVSLURVLV� GL� .RWD� 6HPD�

UDQJ�VHODPD�WLJD�WDKXQ�������±�������WHU�

DNKLU� FHQGHUXQJ� PHQLQJNDW�� 3DGD� WDKXQ�

����� SHQHPXDQ� NDVXV� OHSWRVSLURVLV� EDQ�

\DN�GLWHPXNDQ�GL�WLQJNDW�3XVNHVPDV��KDO�

LQL� EHUEHGD� GHQJDQ� NRQGLVL� WDKXQ� �����

\DQJ� EDQ\DN� GLWHPXNDQ� GL� UXPDK� VDNLW�

\DQJ� DGD� GL� .RWD� 6HPDUDQJ�� .DVXVQ\D�

FHQGHUXQJ� PHQ\HEDU� GDUL� WDKXQ� ����� ±�

�����GDQ�WLGDN�DGD�KXEXQJDQ�HSLGHPLRO�

RJLV� DQWDUD� NDVXV� VDWX� GHQJDQ� ODLQQ\D�

�7DEHO����� 

'DWD�NDVXV� OHSWRVSLURVLV�GLGDSDWNDQ�

GDUL� GDWD� VHNXQGHU� \DQJ� DGD� GL� 'LQDV�

.HVHKDWDQ�.RWD� 6HPDUDQJ� GDQ� GDWD� SUL�

�� 

$VSLUDWRU�9RO����1R����7DKXQ�����������-�� 

1R .HFDPDWDQ ���� ���� ���� ���� ���� ���� 

� 6HPDUDQJ�8WDUD � � � � �� � 

� 6HPDUDQJ�%DUDW � � � � �� � 

� 6HPDUDQJ�7HQJDK � � � � � � 

� 3HGXUXQJDQ � � � � �� � 

� 6HPDUDQJ�6HODWDQ � � � � � � 

� &DQGLVDUL � � � � � � 

� *DMDKPXQJNXU � � � � �� � 

� *D\DPVDUL � � � � �� �� 

� %DQ\XPDQLN � � � � �� � 

�� 1JDOL\DQ � � � � � � 

�� 7XJX � � � � � � 

�� 0LMHQ � � � � � � 

�� 6HPDUDQJ�7LPXU � � � � � � 

�� 7HPEDODQJ � � � � �� ��� 

�� *HQXN � � � � � � 

�� *XQXQJSDWL � � � � � � 

-XPODK �� �� �� � ��� ��� 

7DEHO����-XPODK�.DVXV�/HSWRVSLURVLV�SHU�.HFDPDWDQ�GL�.RWD�6HPDUDQJ�7DKXQ������±������ 

6XPEHU���'LQDV�.HVHKDWDQ�.RWD�6HPDUDQJ�GDQ�%HUEDJDL�6XPEHU� 

7DEHO����$QJND�.HMDGLDQ�/HSWRVSLURVLV�GDQ�&)5�0HQXUXW�MHQLV�NHODPLQ�GL�.RWD�6HPDUDQJ�

7DKXQ������ 

1R -HQLV�.HODPLQ 
-XPODK�.DVXV�

/HSWRVSLURVLV 
0DWL ���.DVXV &)5 

� /DNL�±�ODNL ��� � �� ��� 

� 3HUHPSXDQ �� � ��� ��� 

  -XPODK ��� � ���� ��� 

6XPEHU���'LQDV�.HVHKDWDQ�.RWD�6HPDUDQJ�GDQ�%HUEDJDL�6XPEHU� 



 

 

PHU�KDVLO�VFUHHQLQJ�GL�3XVNHVPDV�VHODPD�

WDKXQ� ������ .DVXV� OHSWRVSLURVLV� OHELK�

EDQ\DN� SDGD� ODNL-ODNL� ������ GLEDQGLQJ�

NDQ� SHUHPSXDQ� ������ � GHQJDQ� WLQJNDW�

NHPDWLDQ�\DQJ�UHODWLI�VDPD��7DEHO���� 

%HUGDVDUNDQ� NHORPSRN� XVLD� SHQ�

GHULWD� OHSWRVSLURVLV� SDOLQJ� EDQ\DN� WHU�

GDSDW� SDGD� NHORPSRN� XVLD� �� ±� �� WDKXQ�

GDQ� ��-��� WDKXQ� \DLWX� VHEDQ\DN� �������

VHGDQJNDQ�VLVDQ\D�WHUVHEDU�SDGD�EHUEDJDL�

NHORPSRN� XVLD� �7DEHO� ���� $QJND� NH�

PDWLDQ� OHSWRVSLURVLV� �&)5�� SDGD� NH�

ORPSRN� XVLD� PXGD� DGDODK� UHQGDK� �����

EHUEHGD� GHQJDQ� NHORPSRN� XVLD� WXD� �!���

WDKXQ��\DQJ�&)5-Q\D�WLQJJL� 

.DUDNWHULVWLN�UHVSRQGHQ 

-XPODK� UHVSRQGHQ� SHQHOLWLDQ� LQL�

VHEDQ\DN�����RUDQJ��VHEDJLDQ�EHVDU�SDGD�

JRORQJDQ� XPXU� ��� -��� WDKXQ� ���������

EHUMHQLV� NHODPLQ� ODNL-ODNL� ��������� WLQJ�

NDW�SHQGLGLNDQ�WLGDN�WDPDW�6HNRODK�'DVDU�

��������GDQ�PHPSXQ\DL�PDWD�SHQFDKDUL�

DQ�SHODMDU�DWDX�PDKDVLVZD�������� 

)DNWRU� ULVLNR� OLQJNXQJDQ� SHPXNLPDQ�

SDGD�SHQGXGXN�GL�.RWD�6HPDUDQJ� 

+DVLO� XML� GHQJDQ� OHSWRWHN� ODWHUDO�

IORZ� PHQXQMXNNDQ� VHEDQ\DN� ��� RUDQJ�

SRVLWLI�OHSWRVSLURVLV�GDQ����RUDQJ�QHJDWLI��

.RQGLVL� OLQJNXQJDQ� SHPXNLPDQ� VDQJDW�

HUDW� NDLWDQQ\D� GHQJDQ� NHMDGLDQ� OHSWRVSL�

URVLV�� WHUXWDPD� XQWXN� WHPSDW� EHUVD�

UDQJQ\D�WLNXV��5XPDK�NDVXV�OHSWRVSLURVLV�

EHUGLQGLQJ� EXNDQ� WHPERN� VHEDQ\DN� ��

��������GDUL����NDVXV� OHSWRVSLURVLV� �WHEO�

���� 5XPDK� \DQJ� EHUGLQGLQJ� EXNDQ� WHP�

ERN� WLGDN� EHUKXEXQJDQ� GHQJDQ� NHMDGLDQ�

OHSWRVSLURVLV� QLODL� S-YDOXH� ������� 6H�

GDQJNDQ� GLQGLQJ� GDSXU� EXNDQ� GDUL� WHP�

ERN�EHUKXEXQJDQ�GHQJDQ�NHMDGLDQ� OHSWR�

VSLURVLV� �S-YDOXH�  � �������� 5HVSRQGHQ�

\DQJ� GLQGLQJ� GDSXUQ\D� EXNDQ� GDUL� WHP�

ERN� DNDQ� EHULVLNR� WHUSDSDU� OHSWRVSLURVLV�

������NDOL�GLEDQGLQJNDQ�GHQJDQ�UHVSRQG�

HQ� \DQJ� GLQGLQJ� GDSXUQ\D� GDUL� WHPERN��

/DQWDL� UXPDK� VHEDJLDQ� EHVDU� ����

�������� UHVSRQGHQ� EHUXSD� NHUDPLN��

SOHVWHU� GDQ� XELQ�� KDQ\D� �� ������� \DQJ�

PDVLK�EHUXSD�WDQDK� 

/DQWDL� WDQDK� WLGDN� EHUKXEXQJDQ�

GHQJDQ�NHMDGLDQ� OHSWRVSLURVLV� �S-YDOXH� �

�������� -XPODK� UXPDK� UHVSRQGHQ�VHEDJL�

DQ� EHVDU� ��� �������� GLOHQJNDSL� GHQJDQ�

YHQWLODVL�� +DVLO� DQDOLVLV� ELUDYLDW� PHQXQ�

MXNNDQ� DGDQ\D� YHQWLODVL� UXPDK� WLGDN�

EHUKXEXQJDQ�GHQJDQ�NHMDGLDQ�OHSWRVSLUR�

VLV� �S-YDOXH� �������� -HQLV� SLQWX� UXPDK�

UHVSRQGHQ� VHEDJLDQ� EHVDU� ��� ��������

WHUEXDW� GDUL� ND\X� \DQJ� NXDW� DWDX� WLGDN�

PXGDK�NHURSRV��.RQGLVLQ\D�VHEDQ\DN����

�������� GDSDW� PHQXWXS� UDSDW� �-HQLV� ED�

KDQ� SLQWX� �S-YDOXH ������� GDQ� NRQ�

GLVLQ\D� �S-YDOXH ������� WLGDN� EHUKXE�

�� 

7DEHO� ��� $QJND� .HMDGLDQ� /HSWRVSLURVLV� GDQ� &)5� 0HQXUXW� .HORPSRN� 8PXU� GL� .RWD�

6HPDUDQJ�7DKXQ������ 

1R .HORPSRN�8PXU 
-XPODK�.DVXV�

/HSWRVSLURVLV 
0DWL ��.DVXV &)5�� 

� ��±���WDKXQ �� � ���� � 

� ���±����WDKXQ �� � ���� � 

� ���±����WDKXQ �� � ��� ���� 

� ���±����WDKXQ �� � ��� ���� 

� ���±����WDKXQ �� � ��� ���� 

� !�����WDKXQ �� � ���� ����� 

  -XPODK ��� � ��� ��� 

6XPEHU���'LQDV�.HVHKDWDQ�.RWD�6HPDUDQJ�GDQ�%HUEDJDL�6XPEHU� 

.DUDNWHULVWLN�,QGLYLGX��������7UL�5DPDGKDQL��HW�DO� 



 

 

XQJDQ� GHQJDQ� NHMDGLDQ� OHSWRVSLURLV�

�7DEHO�������� 

5XPDK�UHVSRQGHQ�VHEDJLDQ�EHVDU����

������ GLOHQJNDSL� GHQJDQ� ODQJLW-ODQJLW��

VHGDQJNDQ�SDGD�UXPDK�NDVXV�OHSWRVSLURVLV�

��� �������� WLGDN� WHUGDSDW� ODQJLW-ODQJLW���

+DVLO�DQDOLVLV�VWDWLVWLN�PHQXQMXNNDQ�DGDQ�

\D� KXEXQJDQ� DQWDUD� ODQJLW-ODQJLW� UXPDK�

GHQJDQ� NHMDGLDQ� OHSWRVSLURVLV� �S-

YDOXH ��������'HQJDQ�GHPLNLDQ�UHVSRQG�

HQ� \DQJ� PHPLOLNL� UXPDK� WDQSD� ODQJLW-

ODQJLW� DNDQ� EHULVLNR� WHUNHQD� OHSWRVSLURVLV�

������NDOL�GLEDQGLQJNDQ�GHQJDQ�UHVSRQG�

HQ� \DQJ� UXPDKQ\D� GLOHQJNDL� GHQJDQ�

ODQJLW-ODQJLW� �25�������� ���� &,�� �����-

�������� 5XPDK� UHVSRQGHQ� \DQJ� WHUGDSDW�

MHQGHOD� VHEDQ\DN� ��� ������ VHEDJLDQ� EH�

VDU� WHUEXDW� GDUL� ND\X� ��� ������ GDQ�

VHEDQ\DN� ��� �������� NRQGLVLQ\D� GDSDW�

PHQXWXS� UDSDW�� 5XPDK� \DQJ� GLOHQJNDSL�

GHQJDQ� MHQGHOD� �S-YDOXH �������� WHUEXDW�

GDUL� EXNDQ� ND\X� �S-YDOXH ������� VHUWD�

WLGDN�PHQXWXS� UDSDW� �S-YDOXH������� WLGDN�

EHUKXEXQJDQ�GHQJDQ�NHMDGLDQ� OHSWRVSLUR�

VLV� 

5XPDK� UHVSRQGHQ� \DQJ� GLOHQJNDSL�

GHQJDQ�NHEHUDGDDQ�WHPSDW�VDPSDK�GL�GD�

ODP� UXPDK� VHEDQ\DN� ��� �������� GDQ� ���

�������� WLGDN� DGD� WHPSDW� VDPSDK�� 3DGD�

UXPDK� NDVXV� OHSWRVSLURVLV� XPXPQ\D� WHU�

GDSDW�WHPSDW�VDPSDK�EDLN�GL�GDODP�PDX�

SXQ� GL� OXDU� UXPDKQ\D� VHEDQ\DN� ���

�������� �GDQ���� ��������GHQJDQ�NRQGLVL�

WHUEXND�� +DVLO� DQDOLVLV� VWDWLVWLN� PHQXQ�

MXNDQ� NHEHUDGDDQ� WHPSDW� VDPSDK� WLGDN�

EHUKXEXQJDQ�GHQJDQ�NHMDGLDQ� OHSWRVSLUR�

VLV��S-YDOXH ��������DNDQ�WHWDSL�MHQLV�WHP�

SDW� VDPSDK� \DQJ� WHUEXND� EHUKXEXQJDQ�

GHQJDQ� NHMDGLDQ� OHSWRVSLURVLV� �S-

YDOXH �������� 5XPDK� \DQJ� PHPSXQ\DL�

WHPSDW� VDPSDK�EDLN�GL� GDODP�PDXSXQ�GL�

OXDU�UXPDK�GHQJDQ�NRQGLVL�WHUEXND�EHUHVL�

NR� WHUSDSDU� OHSWRVSLURVLV� ������ NDOL�

GLEDQGLQJNDQ�GHQJDQ�UXPDK�\DQJ� WHPSDW�

VDPSDKQ\D� WHUWXWXS��25 ������������&,�

 ������±��������� 

.HORPSRN�

8PXU 
-XPODK � 

x� ��±���WDKXQ 
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-HQLV�.HODPLQ -XPODK � 

x� /DNL-ODNL 

x� 3HUHPSXDQ 

�� 

�� 
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���� 

-XPODK ��� ��� 

3HQGLGLNDQ -XPODK � 

x� 7LGDN�WDPDW�6' 

x� 7DPDW�6' 

x� 7DPDW�6/73 

x� 7DPDW�6/7$ 

x� $NDGHPL�37 

�� 

�� 

�� 

�� 

� 

���� 

���� 

���� 

���� 

��� 

-XPODK ��� ��� 

3HNHUMDDQ -XPODK � 

x� 3HWDQL 

x� 3HWHUQDN 

x� -DJDO�SHJDZDL�53+ 

x� 'RNWHU�PDQWUD�KHZDQ 

x� 3HGDJDQJ�GDJLQJ 

x� 3HGDJDQJ�KHZDQ 

x� 316�71, 

x� 3HODMDU�PDKDVLVZD 

x� ,EX�UXPDK�WDQJJD 

x� /DLQQ\D 

� 

� 

� 

� 

� 

� 

� 

�� 

�� 

�� 
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� 
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���� 
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D��%HUGDVDUNDQ�.HORPSRN�8PXU� E��%HUGDVDUNDQ�-HQLV�.HODPLQ� 

F��%HUGDVDUNDQ�7LQJNDW�3HQGLGLNDQ� 

G��%HUGDVDUNDQ�-HQLV�3HNHUMDDQ� 

�� 
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/LQJNXQJDQ�

3HPXNLPDQ 
9DULDEHO 

+DVLO�/HSWRWHN 

3-

YDOXH 
25�����&,� 

3RV�

��� 

1HJ�

��� 

-XPOD

K 

'LQGLQJ�UXPDK 

  

x� %XNDQ�WHPERN 

x� 7HPERN 

���� 

���� 

���� 

���� 

� 

�� 

����� ����� 

������-������ 

'LQGLQJ�GDSXU 

  

x� %XNDQ�WHPERN 

x� 7HPERN 

���� 

���� 

���� 

���� 

�� 

�� 

����� ����� 

������-������� 

/DQWDL 

  

x� 7DQDK 

x� %XNDQ�WDQDK 

���� 

���� 

���� 

���� 

� 

��� 

����� ����� 

����-������� 

9HQWLODVL 

  

x� $GD 

x� 7LGDN�DGD 

���� 

���� 

���� 

���� 

�� 

�� 

����� ����� 

������-������ 

-HQLV�EDKDQ�

SLQWX 

x� %XNDQ�.D\X 

x� .D\X 

�� 

���� 

�� 

���� 

�� 

�� 

����� ����� 

������-������� 

.RQGLVL�SLQWX x� 7GN�PHQXWXS�

UDSDW 

x� 0HQXWXS�UDSDW 

���� 

���� 

���� 

���� 

�� 

�� 

����� ����� 

������-������ 

/DQJLW-ODQJLW 

  

x� 7LGDN�DGD 

x� $GD 

���� 

���� 

���� 

���� 

�� 

�� 

����� ����� 

������-������ 

-HQGHOD 

  

x� $GD 

x� 7LGDN�DGD 
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�� 

�� 

����� ����� 

������-������ 

-HQLV�EDKDQ�

MHQGHOD 

x� %XNDQ�.D\X 

x� .D\X 

���� 

���� 

���� 

���� 

�� 

�� 

����� ����� 

������-������ 

.RQGLVL�MHQ�

GHOD 

x� 7GN�PHQXWXS�

UDSDW 

x� 0HQXWXS�UDSDW 

���� 

���� 

���� 

���� 

�� 

�� 

����� ����� 

������-������� 

7HPSDW�VDP�

SDK 

x� $GD 

x� 7LGDN�DGD 

���� 

���� 

���� 

���� 

�� 

�� 

����� ����� 

������-������ 

-HQLV�WHPSDW�

VDPSDK 

x� 7HUEXND 

x� 7HUWXWXS 

���� 

���� 

���� 

���� 

�� 

�� 

����� �������������

������-������ 

)UHN�PHPEX�

DQJ�VDPSDK 

x� 7GN�UXWLQ�WLDS�KDUL 

x� 5XWLQ�VHWLDS�KDUL 

���� 

���� 

���� 

���� 

�� 

�� 

����� 

  

����� 

������-������ 

6DOXUDQ�DLU�

OLPEDK 

x� $GD 

x� 7LGDN�DGD 

���� 

���� 

���� 

���� 

�� 

�� 

����� ����� 

������-������ 

-HQLV�VDOXUDQ�

DLU�OLPEDK 

x� 7HUEXND 

x� 7HUWXWXS 

���� 

���� 

���� 

���� 

�� 

�� 

����� ����� 

������-������ 

3HQDPSXQJDQ�

OLPEDK 

x� $GD 

x� 7LGDN�DGD 

���� 

���� 

���� 

���� 

�� 

�� 

����� ����� 

������-������ 

-QV�SHQDP-

SXQJDQ�OLPEDK 

x� 7HUEXND 

x� 7HUWXWXS 

���� 

���� 

���� 

���� 

�� 

� 

����� ����� 

������-������� 

3HUDERW�UXPDK 

  

x� 7LGDN�UDSL 

x� 7HUVXVXQ�UDSL 

���� 

���� 

���� 

���� 

�� 

�� 

����� ����� 

������-������ 

6HPDN�EH�

OXNDU�YHJHWDVL 

x� $GD 

x� 7LGDN�DGD 

���� 

���� 

���� 

���� 

�� 

�� 

����� ����� 

������-������ 

7DEHO����7DEXODVL�6LODQJ�.RQGLVL�/LQJNXQJDQ�3HPXNLPDQ�'HQJDQ�.HMDGLDQ�/HSWRVSLURVLV�

GL�.RWD�6HPDUDQJ�7DKXQ������ 

�� 

.DUDNWHULVWLN�,QGLYLGX��������7UL�5DPDGKDQL��HW�DO� 



 

 

.HELDVDDQ� UHVSRQGHQ� GDODP� PHP�

EXDQJ�VDPSDK�VHEDJLDQ�EHVDU������������

GLODNXNDQ�UXWLQ�VHWLDS�KDUL��VHGDQJNDQ����

��������WLGDN�UXWLQ�VHWLDS�KDUL���)UHNXHQ�

VL�PHPEXDQJ�VDPSDK�WLGDN�EHUKXEXQJDQ�

GHQJDQ� NHMDGLDQ� OHSWRVSLURVLV� �S-

YDOXH �������� /LQJNXQJDQ� UXPDK� UH�

VSRQGHQ� \DQJ� WHUGDSDW� VDOXUDQ� OLPEDK�

VHEDQ\DN������������GDQ������������WLG�

DN� DGD�� VHUWD� NHEHUDGDDQ� VDOXUDQ� DLU�

OLPEDK� �S-YDOXH ������� � GHQJDQ� NRQGLVL�

WHUEXND� �S-YDOXH ������� WLGDN� EHUKXE�

XQJDQ� NHMDGLDQ�� 3DGD� XPXPQ\D� OLQJ�

NXQJDQ� SHPXNLPDQ� UHVSRQGHQ� MDUDQJ�

\DQJ� GLOHQJNDSL� GHQJDQ� WHPSDW� SHQDP�

SXQJDQ� OLPEDK�� KDQ\D� VHEDQ\DN� ���

�������� VHGDQJNDQ� ��� �������� WLGDN�

DGD� �+DVLO�DQDOLVLV�VWDWLVWLN�PHQXQMXNNDQ�

WHPSDW� SHQDPSXQJDQ� OLPEDK� �S-

YDOXH �������GDQ�MHQLVQ\D�EDLN�\DQJ�WHU�

EXND� PDXSXQ� WHUWXWXS� �S-YDOXH �������

WLGDN� EHUKXEXQJDQ� GHQJDQ� NHMDGLDQ� OHS�

WRVSLURVLV� �3HQDWDDQ� SHUDERW� GL� UXPDK�

UHVSRQGHQ� NHEDQ\DNDQ� WLGDN� WHUVXVXQ�

UDSL� DWDX� VHPUDZXW� ��� �������� VH�

GDQJNDQ������������WHUWDWD�GHQJDQ�UDSL���

+DVLO� DQDOLVLV� VWDWLVWLN� PHQXQMXNNDQ� SH�

QDWDDQ� SHUDERW� UXPDK� \DQJ� VHPUDZXW�

WLGDN� UDSL� EHUKXEXQJDQ� �S-YDOXH �������

GHQJDQ� NHMDGLDQ� OHSWRVSLURVLV�� 5XPDK�

UHVSRQGHQ� \DQJ� SHQDWDDQ� SHUDERW� UX�

PDKQ\D� WLGDN� WHUVXVXQ� UDSL� EHUHVLNR�

WHUSDSDU� OHSWRVSLURVLV� ������ NDOL�

GLEDQGLQJNDQ� UXPDK� \DQJ� SHQDWDDQ�

SHUDERWQ\D�WHUVXVXQ�UDSL��25�����������

&,������-�������� 

5XPDK� UHVSRQGHQ� \DQJ� PHPLOLNL�

WDQDPDQ�DWDX�YHJHWDVL�GL�VHNLWDUQ\D�VHEH�

VDU������������GDQ������������WLGDN�DGD�

YHJHWDVL�� $GDQ\D� VHPDN� EHOXNDU� DWDX�

YHJHWDVL� GL� OLQJNXQJDQ� VHNLWDU� SHP�

XNLPDQ� WLGDN� EHUKXEXQJDQ� GHQJDQ� NH�

MDGLDQ�OHSWRVSLURVLV��S-YDOXH �������� 

+DVLO�DQDOLVLV�ELYDULDW�PHQXQMXNNDQ�

NRQGLVL� OLQJNXQJDQ� \DQJ� EHUKXEXQJDQ�

GHQJDQ� NHMDGLDQ� OHSWRVSLURVLV� GL� .RWD�

6HPDUDQJ� DQWDUD� ODLQ� NRQGLVL� GLQGLQJ�

GDSXU�EXNDQ�WHPERN��WLGDN�DGDQ\D�ODQJLW-

ODQJLW� UXPDK�� MHQLV� WHPSDW� VDPSDK� \DQJ�

WHUEXND� VHUWD� SHQDWDDQ� SHUDERWDQ� UXPDK�

WLGDN�WHUDWXU�DWDX�WLGDN�UDSL��7DEHO���� 

3(0%$+$6$1 

.RWD�6HPDUDQJ�WHUOHWDN�DQWDUD�JDULV�

������¶�±������¶�/LQWDQJ�6HODWDQ�GDQ�JDULV�

�������¶�±����� ����¶�%XMXU�7LPXU��6HEH�

ODK� EDUDW� EHUEDWDVDQ� GHQJDQ� .DEXSDWHQ�

.HQGDO�� VHEHODK� 7LPXU� EHUEDWDVDQ�

GHQJDQ� .DEXSDWHQ� 'HPDN�� VHEHODK� 6H�

ODWDQ� EHUEDWDVDQ� GHQJDQ� .DEXSDWHQ� 6H�

PDUDQJ� GDQ� VHEHODK� 8WDUD� GLEDWDVL� ROHK�

/DXW�-DZD��GHQJDQ�JDULV�SDQWDL�VHSDQMDQJ�

����� .P�� .RWD� 6HPDUDQJ� WHUOHWDN� SDGD�

NHWLQJJLDQ�DQWDUD������P�VDPSDL�GHQJDQ�

����P�GLDWDV�JDULV�SDQWDL���/XDV�ZLOD\DK�

.RWD� 6HPDUDQJ� DGDODK� ������� NP���

WHUEDJL�GDODP����NHFDPDWDQ�GDQ�����NH�

OXUDKDQ��.HFDPDWDQ�\DQJ�PHPLOLNL�ZLOD�

\DK� SDOLQJ� OXDV� DGDODK� NHFDPDWDQ�0LMHQ�

������� NP���� 6HGDQJNDQ� NHFDPDWDQ�

GHQJDQ� OXDV� WHUNHFLO� DGDODK� .HFDPDWDQ�

6HPDUDQJ�6HODWDQ�������NP����.HFDPDWDQ�

*XQXQJSDWL��������NP���DGDODK�.HFDPD�

WDQ� \DQJ� VHEDJLDQ� EHVDU� ZLOD\DKQ\D�

EHUXSD� SHUVDZDKDQ� GDQ� SHUNHEXQDQ��

.HFDPDWDQ�6HPDUDQJ�7HQJDK�������NP���

DGDODK� NHFDPDWDQ� \DQJ� VHEDJLDQ� EHVDU�

ZLOD\DKQ\D� EHUXSD� SXVDW� SHUHNRQRPLDQ�

GDQ� ELVQLV� .RWD� 6HPDUDQJ�� VHSHUWL�

EDQJXQDQ� WRNR�� PDOO�� SDVDU� GDQ� SHU�

NDQWRUDQ��� �6XKX� XGDUD� UDWD-UDWD� GL�.RWD�

6HPDUDQJ�SDGD�WDKXQ������EHUNLVDU�DQWD�

UD� � ��±���&�� GHQJDQ� NHOHPEDEDQ� XGDUD�

EHUDGD� GLDQWDUD� � ��-��� ��� /HWDN� .RWD�

6HPDUDQJ� KDPSLU� EHUDGD� GL� WHQJDK� EHQ�

WDQJDQ�SDQMDQJ�.HSXODXDQ�,QGRQHVLD�GDUL�

DUDK�%DUDW�NH�7LPXU��$NLEDW�SRVLVL� OHWDN�

JHRJUDIL� WHUVHEXW�� .RWD� 6HPDUDQJ� EHUL�

NOLP� WURSLV� GHQJDQ� GXD� PXVLP�� \DLWX�

PXVLP� KXMDQ� GDQ� PXVLP� NHPDUDX� VLOLK�

EHUJDQWL�VHSDQMDQJ�WDKXQ�� 

.HMDGLDQ� /HSWRVSLURVLV� GL�.RWD� 6H�

PDUDQJ�GDODP���WDKXQ�WHUDNKLU�FHQGHUXQJ�

PHQJDODPL�NHQDLNDQ��NKXVXVQ\D��� WDKXQ�

WHUDNKLU� �����-������� GDQ� SHUVHEDUDQQ\D�

FHQGHUXQJ� WLGDN� PHUDWD�� DNDQ� WHWDSL�

�� 

$VSLUDWRU�9RO����1R����7DKXQ�����������-�� 



 

 

.HFDPDWDQ� *D\DPVDUL� GDQ� 7HPEDODQJ�

PHQJDODPL� NHQDLNDQ� \DQJ� FXNXS� WLQJJL��

.DVXV� OHSWRVSLURVLV�FHQGHUXQJ�KDQ\D�EH�

UDGD� GL� GXD�.HFDPDWDQ� WHUVHEXW��+DO� LQL�

NHPXQJNLQDQ�NDUHQD�NHJLDWDQ�VXUYHLOOHQV�

GL�NHGXD�.HFDPDWDQ�WHUVHEXW�VDQJDW�EDLN��

VHKLQJJD� NDVXV� OHSWRVSLURVLV� VHFDUD� GLQL�

GDSDW�WHUGHWHNVL�� 

%HUGDVDUNDQ� NHORPSRN� XVLD� SHQ�

GHULWD� OHSWRVSLURVLV� SDOLQJ� EDQ\DN� WHU�

GDSDW� SDGD� NHORPSRN� XVLD� �� ±� �� WDKXQ�

GDQ� ��-��� WDKXQ� \DLWX� VHEDQ\DN� �������

VHGDQJNDQ�VLVDQ\D�WHUVHEDU�SDGD�EHUEDJDL�

NHORPSRN�XVLD��.RQGLVL�WHUVHEXW�EHUEHGD�

GHQJDQ� WDKXQ� ����� GLPDQD� NDVXV� OHSWR�

VSLURVLV� EDQ\DN� PHQ\HUDQJ� NHORPSRN�

XVLD� ��-��� WDKXQ� ��������� 3HUEHGDDQ� LQL�

GLGXJD� NDUHQD� SHUEHGDDQ� GLVWULEXVL� OR�

NDVL��SDGD�WDKXQ������NDVXV�OHSWRVSLURVLV�

EDQ\DN� PHQ\HUDQJ� GDHUDK� EDQMLU� �URE��

VHGDQJNDQ�WDKXQ������SDGD�GDHUDK�WLQJJL�

�NHULQJ��� 3DGD� VDDW� EDQMLU�� RUDQJ� GHZDVD�

OHELK� EDQ\DN� PHODNXNDQ� DNWLYLWDV� \DQJ�

PHQJKDUXVNDQ� NRQWDN� GHQJDQ� DLU� GDODP�

MDQJND�ZDNWX�\DQJ�ODPD��VHGDQJNDQ�DQDN

-DQDN������WDKXQ��OHELK�WHUOLQGXQJL��$QJ�

ND� NHPDWLDQ� NDUHQD� OHSWRVSLURVLV� �&)5��

DGDODK� ��� SDGD� NHORPSRN� XVLD� PXGD�

�7DEHO� ���� KDO� LQL� GLGXJD� NDUHQD� NDVXV�

OHSWRSVSLURVLV� SDGD� DQDN-DQDN� VHJHUD�

GDSDW� WHUGLDJQRVD� VHKLQJJD� ELVD� VHJHUD�

GLWDQJDQL�� %HUEHGD� GHQJDQ� SDGD� NDVXV�

SDGD� NHORPSRN� XVLD� WXD� �!��� WDKXQ���

&)5-Q\D� WLQJJL� �7DEHO� ���� GLVDPSLQJ�

DGDQ\D� NRPSOLNDVL� SHQ\DNLW� \DQJ�

ODLQQ\D�� IDNWRU� XVLD� GLGXJD� EHUSHQJDUXK�

SDGD� GD\D� WDKDQ� WXEXK� � SHQGHULWD� PHOD�

ZDQ�SHQ\DNLW�WHUVHEXW��+DVLO�SHQHOLWLDQ�GL�

.DEXSDWHQ� 'HPDN� PHQXQMXNNDQ� NDVXV�

OHSWRVSLURVLV�EDQ\DN�SDGD�JRORQJDQ�XPXU�

��� ±� ��� WDKXQ� ������������ 3HQHOLWLDQ�

\DQJ� GLODNXNDQ� SDGD� SDVLHQ� UXPDK� VDNLW�

GL� 6DOYDGRU� %UD]LO� PHQXQMXNNDQ� EDKZD�

OHSWRVSLURVLV� OHELK� EDQ\DN� GLWHPXNDQ�

XPXU� GHZDVD� �� UDWD-UDWD� ��� WDKXQ�� GDQ�

����ODNL-ODNL����$NWLYLWDV�NHORPSRN�XVLD�

�-�� WDKXQ�� FHQGHUXQJ� OHELK� WHUEDWDV� MXJD�

PHPLOLNL� ULVLNR� XQWXN� WHUSDSDU� EDNWHUL�

/HSWRVSLUD�PHODOXL� DNWLYLWDV�PHUHND�� 3D�

GD� XPXPQ\D� DQDN-DQDN� SDGD� NHORPSRN�

XVLD�LQL��WHUXWDPD�XVLD�GL�DWDV���WDKXQ�VX�

GDK�GL�OXDU�SHQJDZDVDQ�RUDQJ�WXD��'L�VLVL�

ODLQ�� PHUHND� EHOXP� PHPLOLNL� SHQJH�

WDKXDQ� \DQJ� FXNXS� EDLN� WHQWDQJ� ULVLNR�

WHUNRQWDPLQDVL� ROHK� NXPDQ-NXPDQ� SDWR�

JHQ�� WHUPDVXN� EDNWHUL� /HSWRVSLUD�� 'DUL�

VXDWX� SHQHOLWLDQ� GLNHWDKXL� DQDN-DQDN�

PHUXSDNDQ� VDODK� VDWX� ULVN� JURXS�� \DQJ�

EHUSHOXDQJ�XQWXN�WHUSDSDU�EDNWHUL�/HSWR�

VSLUD� SDGD� VDDW� EHUPDLQ� GL� DUHD� WHUEXND�

\DQJ� WHUNRQWDPLQDVL�ROHK�NRWRUDQ�KHZDQ�

VHSHUWL� DQMLQJ�� WLNXV� DWDXSXQ� EDEL� \DQJ�

PHQJDQGXQJ� EDNWHUL� /HSWRVSLUD���� 3DGD�

SHQHOLWLDQ� LQL� MXJD� WHULGHQWLILNDVL� DGDQ\D��

SHQXODUDQ� OHSWRVSLURVLV� SDGD� DQDN-DQDN�

PHODOXL� DNWLYLWDV� RODK� UDJD� DLU�

�EHUHQDQJ��� 

-XPODK�VDPSHO�DLU�\DQJ�GLXML�EDNWH�

ULRORJLV� VHEDQ\DN� ���� VDPSHO�� GDQ� ��

VDPSHO� \DQJ� SRVLWLI�PHQJDQGXQJ�/HSWR�

VSLUD� ��������+DO� LQL�PHQXQMXNNDQ� EDK�

ZD�SHQXODUDQ�OHSWRVSLURVLV�\DQJ�WHUMDGL�GL�

.RWD�6HPDUDQJ�KDQ\D�VHEDJLDQ�NHFLO�PH�

ODOXL� NRQWDN� GHQJDQ� DLU�� PLVDOQ\D� EHUH�

QDQJ�� PDQGL�� PHQFXFL� GOO�� .RQGLVL� LQL�

EHUEHGD� GHQJDQ� SHQHOLWLDQ� WDKXQ� �����

\DQJ�PHQXQMXNNDQ�������SHQXODUDQ�OHS�

WRVSLURVLV�WHUMDGL�PHODOXL�DLU����6DUDQD�DLU�

EHUVLK� \DQJ� WLGDN� PHPHQXKL� V\DUDW�

EHUKXEXQJDQ� GHQJDQ� WLPEXOQ\D� NHMDGLDQ�

OHSWRVSLURVLV�� :DODXSXQ� PDV\DUDNDW� WHU�

ELDVD� PHPDVDN� DLU� PLQXP� WDSL� NDUHQD�

GDHUDKQ\D� SDGDW� GDQ� NXPXK�PDND� EHVDU�

NHPXQJNLQDQ� WHUMDGLQ\D� UHNRQWDPLQDVL�

DLU�PLQXP� ROHK� EDNWHUL�� � 7HPSDW-WHPSDW�

VXPEHU�DLU��WHUXWDPD�\DQJ�PHQJDOLU��SHU�

OX� GLMDJD� DJDU� KHZDQ� WLGDN� PHQFHPDUL�

VXPEHU�DLU�EHUVLK�XQWXN�NHEXWXKDQ�PDQX�

VLD����+DO�LQL�PHUXSDNDQ�VDODK�VDWX�XSD\D�

XQWXN� PHQFHJDK� SHQXODUDQ� OHSWRVSLURVLV�

GL� OLQJNXQJDQ� SHPXNLPDQ� \DQJ� SDGDW�

SHQGXGXNQ\D� 

.RQGLVL� OLQJNXQJDQ� UXPDK� VDQJDW�

HUDW� NDLWDQQ\D� GHQJDQ� NHEHUDGDDQ� WLNXV�

\DQJ�VXGDK�WHUEXNWL�VHEDJDL�UHVHUYRLU�DOD�

PL�OHSWRVSLURVLV�GL�.RWD�6HPDUDQJ��'LQG�

LQJ� UXPDK� ELDVDQ\D� GLJXQDNDQ� WLNXV� XQ�

�� 

.DUDNWHULVWLN�,QGLYLGX��������7UL�5DPDGKDQL��HW�DO� 



 

 

WXN� ODOX� OLQWDV� PDVXN� NH� GDODP� UXPDK��

VHEDJLDQ� EHVDU� GLQGLQJ� UXPDK� EHUXSD��

WHPERN� �� GHPLNLDQ� MXJD� GLQGLQJ� GDSXU� ��

0HQXUXW�5LVWL\DQWR�GLQGLQJ�UXPDK�EXNDQ�

WHPERN� EXNDQ� VHEDJDL� IDNWRU� UHVLNR� NH�

MDGLDQ� OHSWRVSLURVLV� �25 ������� 'LQGLQJ�

GDSXU�EXNDQ�WHPERN�PHUXSDNDQ�YDULDEHO�

\DQJ�SDOLQJ�EHUSHQJDUXK�WHUKDGDS�NHMDGL�

DQ�OHSWRVSLURVLV�GL�.RWD�6HPDUDQJ��7DEHO�

���� GLQGLQJ� \DQJ� WHUEXDW� GDUL� ND\X� ODSLV�

DWDX� EDPEX� OHELK� PXGDK� GLJXQDNDQ� XQ�

WXN�ODOX�OLQWDV�WLNXV��%LDVDQ\D�GDSXU�WHP�

SDW� \DQJ�SDOLQJ�GLVXNDL� ROHK� WLNXV�XQWXN�

EHUVDUDQJ� NDUHQD� WHUGDSDW� EDQ\DN� WHU�

GDSDW� PDNDQDQ�� VHKLQJJD� NHPXQJNLQDQ�

EDUDQJ-EDUDQJ� \DQJ� DGD� GL� GDSXU� WHU�

NRQWDPLQDVL� DLU� NHQFLQJ� WLNXV�� � 8QWXN�

PHQFHJDKQ\D� ELDVDNDQ� PHPEDVXK� WDQ�

JDQ� VHKDELV� PHQDQJDQL� KHZDQ�� WHUQDN��

DWDX� PHPEHUVLKNDQ� JXGDQJ�� GDSXU�� GDQ�

WHPSDW-WHPSDW�NRWRU�� 

/DQWDL� WDQDK� EXNDQ� PHUXSDNDQ�

IDNWRU� UHVLNR� NHMDGLDQ� OHSWRVSLURVLV�� 'L�

.RWD� 6HPDUDQJ� SHPXNLPDQ� SHQGXGXN�

MDUDQJ� \DQJ� NRQGLVL� ODQWDL� GDUL� WDQDK��

PHVNLSXQ� EXNDQ� NHUDPLN� WHWDSL� UDWD-UDWD�

VXGDK� GLODNXNDQ� SHQJHUDVDQ� �IORRU�� GDQ�

UXWLQ�GLEHUVLKNDQ�GHQJDQ�DQWLVHSWLN��%DN�

WHUL�OHSWRVSLUD�LQL�PDPSX�EHUWDKDQ�KLGXS�

EXODQDQ� GL� DLU� GDQ� WDQDK�� GDQ�PDWL� ROHK�

GHVLQIHNWDQV�� 0DND� XSD\D� GHVLQIHNWDQ�

VHOXUXK� SHUPXNDDQ� ODQWDL�� GLQGLQJ�� GDQ�

EDJLDQ� UXPDK� \DQJ� GLSHUNLUDNDQ� WHUFH�

PDU�DLU�NRWRU�EDQMLU�\DQJ�PXQJNLQ�VXGDK�

EHUNXPDQ� OHSWRVSLUD�� PHUXSDNDQ� FDUD�

PXGDK� GDQ� PXUDK� PHQFHJDK� SHQXODUDQ�

OHSWRVSLURVLV� 

/DQJLW-ODQJLW� PHUXSDNDQ� WHPSDW�

\DQJ� DPDQ� EDJL� WLNXV� XQWXN� EHUVDUDQJ��

NDUHQD�MDXK�GDUL�MDQJNDXDQ�PDQXVLD��7LG�

DN� DGDQ\D� ODQJLW-ODQJLW� DNDQ� PHPX�

GDKNDQ� WLNXV� XQWXN� PDVXN� GDQ� PHQFDUL�

SDNDQ�GL� GDODP� UXPDK��+DO� LQL� WLGDN� VH�

MDODQ� GHQJDQ� KDVLO� SHQHOLWLDQ� 0DUL�

2NDWLQL��������\DQJ�PHQ\HEXWNDQ�EDKZD�

NRQGLVL�SODIRQ�UXPDK�\DQJ�WLGDN�PHPHQ�

XKL�V\DUDW�WLGDN�EHUKXEXQJDQ�GHQJDQ�WLP�

EXOQ\D� NHMDGLDQ� OHSWRVSLURVLV� �S-

YDOXH ������� �53 ����� ���� &, �����-

���������� 

.HEHUVLKDQ� UXPDK� SDGD� XPXPQ\D�

EHUKXEXQJDQ� GHQJDQ� SHQJHORODDQ� VDP�

SDK�UXPDK�WDQJJD�DWDX�EDKDQ�\DQJ�WLGDN�

GLJXQDNDQ� DWDXSXQ� WHUEXDQJ�� EDLN� VDP�

SDK�SDGDW��UHIXVH���VDPSDK�PXGDK�EXVXN�

�JDUEDJH�� GDQ� VDPSDK� WLGDN� PXGDK�

EXVXN� �UXEELVK��� 5XPDK� \DQJ� NXUDQJ�

EHUVLK� PHUXSDNDQ� IDNWRU� UHVLNR� WHUSDSDU�

OHSWRVSLURVLV� �� 6LVD� PDNDQDQ� �VDPSDK���

PHUXSDNDQ�VXPEHU�SDNDQ�WLNXV��VHKLQJJD�

NHEHUDGDDQ� VDPSDK� GDSDW� PHQLQJNDWNDQ�

NRQWDN� WLNXV� GDQ� SHQGXGXN� ��+DO� LQL� VH�

MDODQ� GHQJDQ� KDVLO� SHQHOLWLDQ� 3UL\DQWR�

�������\DQJ�PHQJDWDNDQ�EDKZD�DGD�KXE�

XQJDQ� DQWDUD� DGDQ\D� VDPSDK� GLGDODP�

UXPDK� GHQJDQ� NHMDGLDQ� OHSWRVSLURVLV� �S-

YDOXH �������GDQ�EHUHVLNR�XQWXN�WHUSDSDU�

VHEHVDU� ����� NDOL� GLEDQGLQJNDQ� UXPDK�

\DQJ� GLGDODPQ\D� WLGDN� WHUGDSDW� VDP�

SDK����3HQDWDDQ�SHUDERW�UXPDK�\DQJ�WLGDN�

WHUVXVXQ� UDSL� EHUHVLNR� WHUSDSDU� OHSWRVSL�

URVLV� ������ NDOL� GLEDQGLQJNDQ� UXPDK�

\DQJ� SHQDWDDQ� SHUDERWQ\D� WHUVXVXQ� UDSL�

�25� �������������&,� �����-�������� 

5XPDK� GHQJDQ� SHQDWDDQ� SHUDERW�

\DQJ� EHUVHUDNDQ� FHQGHUXQJ� UXPDKQ\D�

NXUDQJ� EHUVLK� GDQ� EDQ\DN� GLWHPXNDQ�

VDPSDK-VDPSDK� GLVHNLWDUQ\D�� %DUDQJ-

EDUDQJ� \DQJ� WLGDN� WHUWDWD� GHQJDQ� UDSL�

GDSDW� PHQMDGL� WHPSDW� SHUVHPEXQ\LDQ�

WLNXV�� �0HQXUXW�:+2��NHEHUDGDDQ� WLNXV�

GL�VHNLWDU�UXPDK�GLWHQWXNDQ�ROHK���IDNWRU�

XWDPD�\DLWX��NHWHUVHGLDDQ�SDNDQ�GDQ�WHP�

SDW�EHUOLQGXQJ�EHUVDUDQJ�� 

.HEHUDGDDQ� � WLNXV� � GL� OLQJNXQJDQ�

WHPSDW� WLQJJDO� � PDQXVLD� EHUSRWHQVL� WHU�

MDGLQ\D� SHQXODUDQ� SHQ\DNLW� EHUVXPEHU�

WLNXV�NH�PDQXVLD��WHUPDVXN�OHSWRVSLURVLV���

.RQGLVL�SHPXNLPDQ�GL�VHNLWDU�NDVXV�OHS�

WRVSLURVLV� MDUDQJ� \DQJ�PHPSXQ\DL� ODKDQ�

OXDV�GL�VHNLWDUQ\D��$GDQ\D�VHPDN�EHOXNDU�

DWDX�YHJHWDVL�GL� OLQJNXQJDQ�VHNLWDU�SHP�

XNLPDQ� WLGDN� EHUKXEXQJDQ� GHQJDQ� NH�

MDGLDQ�OHSWRVSLURVLV��7HEO����� ,QL�EHUEHGD�

GHQJDQ�KDVLO�SHQHOLWLDQ�$SOLQ�GNN���������

SHQXODUDQ� OHSWRVSLURVLV� GDSDW� PHODOXL�

�� 

$VSLUDWRU�9RO����1R����7DKXQ�����������-�� 



 

 

WXPEXKDQ�\DQJ�WHUNHQD�XULQ�WLNXV�LQIHNWLI�

EDNWHUL� /HSWRVSLUD� \DQJ� WHUVHQWXK� NXOLW�

PDQXVLD�UXPSXW�LODODQJ�����3DGD�XPXPQ\D�

YHJHWDVL� \DQJ� DGD� GL� OLQJNXQJDQ� UXPDK�

NDVXV� OHSWRVSLURVLV� DGDODK� � WDQDPDQ� KLDV�

DWDX� EXQJD� GDODP� SRW�� UHUXPSXWDQ�� SL�

VDQJ�� QDQDV� DWDX� VHPDN� EHOXNDU� GL�

EHODNDQJ� UXPDK� \DQJ� WHUWDWD� UDSL� VHKLQJ�

JD� WLGDN� GLVXNDL� WLNXV� XQWXN� EHUVDUDQJ�

PDXSXQ� EHUVHPEXQ\L�� 0HQXUXW� 3UL\DP�

ERGR�� OLQJNXQJDQ� � NRWRU� GDQ� WHUWXWXS�

UHUXPSXWDQ� DWDX� VHPDN� EHOXNDU� PHUXSD�

NDQ� WHPSDW� \DQJ� GLVXNDL� WLNXV���� 6HODLQ�

VHEDJDL� VXPEHU� SDNDQ�� YHJHWDVL� GDSDW�

GLJXQDNDQ� VHEDJDL� WHPSDW� XQWXN�

SHUVHPEXQ\LDDQ�WLNXV������ 

.(6,038/$1�'$1�6$5$1 

'LVLPSXONDQ�� NDUDNWHULVWLN� UHVSRQG�

HQ� VHEDJLDQ�EHVDU� JRORQJDQ�XPXU���� -���

WDKXQ�� EHUMHQLV� NHODPLQ� ODNL-ODNL�� WLQJNDW�

SHQGLGLNDQ�WLGDN�WDPDW�6HNRODK�'DVDU�GDQ�

PHPSXQ\DL�PDWD�SHQFDKDULDQ�SHODMDU�DWDX�

PDKDVLVZD� 

.DVXV� OHSWRVSLURVLV� GL� .RWD� 6HPD�

UDQJ� WDKXQ� ����� OHELK� EDQ\DN� SDGD� ODNL-

ODNLGLEDQGLQJNDQ�SHUHPSXDQ�GHQJDQ�WLQJ�

NDW� NHPDWLDQ� UHODWLI� VDPD�� %HUGDVDUNDQ�

XVLDQ\D�� NDVXV� OHSWRVSLURVLV� WHUEDQ\DN�

SDGD�NHORPSRN�XVLD��� ±��� WDKXQ�GDQ���-

��� WDKXQ�� VHGDQJNDQ�NHPDWLDQ� OHELK�EDQ�

\DN�SDGD�NHORPSRN�XVLD�ODQMXW� 

.RQGLVL� OLQJNXQJDQ� SHPXNLPDQ�

\DQJ�EHUKXEXQJDQ�GHQJDQ�NHMDGLDQ�OHSWR�

VSLURVLV�DQWDUD� ODLQ� �GLQGLQJ�GDSXU�EXNDQ�

WHPERN��WLGDN�DGDQ\D�ODQJLW-ODQJLW�UXPDK��

MHQLV� WHPSDW� VDPSDK� \DQJ� WHUEXND� VHUWD�

SHQDWDDQ�SHUDERWDQ�UXPDK�\DQJ�VHPUDZXW�

DWDX�WLGDN�UDSL� 

6HODQMXWQ\D�GLVDUDQNDQ��8SD\D�\DQJ�

SHUOX� GLODNXNDQ� XQWXN� PHQFHJDK� SHQX�

ODUDQ� OHSWRVSLURVLV� DQWDUD� ODLQ� PHQMDJD�

NHEHUVLKDQ� UXPDK� GDQ� OLQJNXQJDQ�� SH�

QDQJDQDQ� VDPSDK� GL� UXPDK� VHFDUD� EHQDU�

VHKLQJJD� WLGDN�PHQMDGL� WHPSDW� EHUVDUDQJ�

GDQ�EHUNHPEDQJELDNDQQ\D�WLNXV� 

 

 

'$)7$5�3867$.$ 

�� )DKPL�� 8�� /HSWRVSLURVLV�� PHPDW�

LNDQ� GDQ� VXOLW� GLGHWHNVL�� KWWS���

ZZZ�KDULDQ� XPXP� SHOLWD�KWP��

������ 

�� 6LPDQMXQWDN�� /HSWRVSLURVLV��

'HPDP� %DQMLU� \DQJ� 0HPDWLNDQ��

KWWS���ZZZ�OHSWRVSLURVLV�� GHPDP�

EDQMLU�\DQJ�PHPDWLNDQ��KWP�������� 

�� =HOYLQR��(��7XMXK�53DQJ� WHUMDQJNLW�

/HSWRVSLURVLV�� KWWS���ZZZ�7HPSR�

LQWHUDNWLI�FRP��KWP�������� 

�� 'LQDV�.RWD�6HPDUDQJ��'DWD�6XUYHL�

ODQV� /HSWRVSLURVLV� .RWD� 6HPDUDQJ�

WDKXQ�����-������6HPDUDQJ�������� 

�� :HEHU�� 'LVHDVH� 7UDQVPLWWHG� E\�

5DWV� DQG� 0LFH�� 7KRPVRQ� 3XEOLFD�

WLRQV�� &DOLIRUQLD� GDODP� 5LVWL\DQWR��

������/DSRUDQ�3HQHOLWLDQ�6WXGL�(SL�

GHPLRORJL� /HSWRVSLURVLV� GL�'DWDUDQ�

5HQGDK�� .DEXSDWHQ� 'HPDN�� -DZD�

7HQJDK��%�3�953�6DODWLJD�������� 

�� +DGL�� GNN�� -HQLV--HQLV� (NWRSDUDVLW�

SDGD� 7LNXV� GL� SHODEXKDQ� 7DQMXQJ�

0DV�6HPDUDQJ��3URFHHGLQJ�6HPLQDU�

%LRORJL� 9,,�� 3DQGDDQ� -DZD� 7LPXU�

GDODP� 5LVWL\DQWR�� ������ /DS53DQ�

3HQHOLWLDQ�6WXGL�(SLGHPLRORJL� /HS�

WRVSLURVLV�GL�'DWDUDQ�5HQGDK��.DEX�

SDWHQ� 'HPDN�� -DZD� 7HQJDK��

%�3�953�6DODWLJD�������� 

�� $VKIRUG� '�$�HW�DO��$V\PWRPDWLF�

,QIHFWLRQ�DQG�5LVN�)DFWRUV�IRU�/HS�

WRVSLURVLV� LQ� 1LFDUDJXD�� $PHULFDQ�

-RXUQDO�7URSLFDO�0HGLFLQH� DQG�+\�

JLHQH���������SS������-����� 

�� $QRQ\PRXV�� /HSWRVSLURVLV�� +DUUL�

VRQV� 0DQXDO� RI� 0HGLFLQH� ,QWHUQD�

WLRQDO� HGLWLRQ��0F�*UDZ�+LOO�� 1HZ�

<RUN�����������-���� 

�� 

.DUDNWHULVWLN�,QGLYLGX��������7UL�5DPDGKDQL��HW�DO� 



 

 

�� 'LQDV� .HVHKDWDQ� .RWD� 6HPDUDQJ��

3URILO� .HVHKDWDQ� .RWD� 6HPDUDQJ�

7DKXQ������ 

��� %DPEDQJ� <�� (SLGHPLRORJL� /HSWR�

VSLURVLV� GL� .RWD� 6HPDUDQJ� �7DKDS�

,�������� 

��� 6XQDU\R��$SOLNDVL�6LVWHP�,QIRUPDVL�

*HRJUDILV� 6HEDJDL� ,QVWUXPHQ� 'H�

WHNVL� 6HEDUDQ� /HSWRVSLURVLV� 3DGD�

7LNXV�'DQ�0DQXVLD������� 

��� $OEHUW�� ,��� .R�� 0�'�� 8UEDQ� (SL�

GHPLF� RI� 6HYHUH� /HSWRVSLURVLV� LQ�

%UD]LO� $YDLODEOH� RQOLQH� ��� 0D\�

����� 

��� +DUWVNHHUO�� 5�$��� 6PLWV�� +�/���

.RUYHU��+��*RULV��0�*�$��7HUSVWUD�

:-��3URFHHGLQJ�RI�WKH�,QWHUQDWLRQDO�

&RXUVH�RQ�/DERUDWRU\�0HWKRGV�IRU�

'LDJQRVLV� RI� /HSWRVSLURVLV�� 5R\DO�

7URSLFDO� ,QVWLWXWH� 'HSDUWPHQW� RI�

%LRPHGLFDO� 5HVHDUFK�� $PVWHUGDP��

����� 

��� 'KDUPRMRQR��+�����3HQ\DNLW�0HQ�

XODU� GDUL� %LQDWDQJ� NH� 0DQXVLD��

0LOHQLXP�3XEOLVKHU��-DNDUWD��������

KDO����-���� 

��� 2NDWLQL�� 0��� 3XUZDQD�� 5��� 'MDMD��

,�0��+XEXQJDQ�)DNWRU�/LQJNXQJDQ�

'DQ� .DUDNWHULVWLN� LQGLYLGX� 7HU�

KDGDS�.HMDGLDQ�3HQ\DNLW�/HSWRVSL�

URVLV� 'L� -DNDUWD�� ����-������

0DNDUD��.HVHKDWDQ��9RO������1R�����

-XQL���������-��� 

��� 3UL\DQWR�� $�� )DNWRU-)DNWRU� 5LVLNR�

<DQJ� %HUSHQJDUXK� 7HUKDGDS� .H�

MDGLDQ� /HSWRVSLURVLV� �6WXGL� .DVXV�

GL�.DEXSDWHQ�'HPDN��� -XUQDO� (SL�

GHPLRORJL������� 

�� 

$VSLUDWRU�9RO����1R����7DKXQ�����������-�� 


