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7KLV�VWXG\�DLPV�WR�H[DPLQH�WKH�HIIHFW�RI�SROOXWDQWV�RQ�DGXOWV�OLYLQJ�QHDU�LQGXVWULDO�DUHDV�LQ�.XDOD�0XGD�

GLVWULFW��.HGDK��7KHUH�DUH�D�IHZ�FDXVHV�RI�DLU�SROOXWLRQ�PDLQO\�EHLQJ�LQGXVWULHV��WUDQVSRUWDWLRQ��DHURVROV��

IRUHVW�ILUHV��DQG�UDGLDWLRQ��$ERYH�DOO��PDLQ�FRQWULEXWRUV�DUH� LQGXVWULHV�DQG�WUDQVSRUWDWLRQ�DV�FKHPLFDOV��

JDVVHV�DQG�WR[LQV�DUH�UHOHDVHG�LQWR�WKH�DLU�WKDW�ZH�EUHDWKH�LQ��7KLV�ZLOO�HYHQWXDOO\�FDXVH�HIIHFWV�WR�RXU�

HQYLURQPHQW�DQG�RXU�KHDOWK�HVSHFLDOO\�LQ�VKRUW�DV�ZHOO�DV�ORQJ�WHUP��7KH�JHQHUDO�REMHFWLYH�RI�WKH�VWXG\�

LV�WR�H[SORUH�WKH�HIIHFW�RI�SROOXWLRQV�IURP�LQGXVWULHV�LQ�.XDOD�0XGD�'LVWULFW��7KH�VSHFLILF�REMHFWLYHV�DUH�WR�

GHWHUPLQH�WKH�V\PSWRPDWLF�HIIHFW�DIWHU�H[SRVXUH�WR�SROOXWDQWV��WR�LGHQWLI\�WKH�W\SH�RI�SROOXWDQWV�DQG�ODVWO\�

WR� GHWHUPLQH� WKH� UHODWLRQVKLS� EHWZHHQ� GLVWDQFH� DQG� VRXUFH� RI� H[SRVXUH�� 7KH� VDPSOLQJ� PHWKRG� ZDV�

UDQGRP� VDPSOLQJ� ZKLFK� LQYROYHG� UHVLGHQWV� RI� .XDOD� 0XGD� 'LVWULFW� ZLWK� GLIIHUHQW� DJH� JURXSV�� 7KH�����

LQFOXVLRQ� FULWHULD� LV� UHVSRQGHQWV� IURP� .XDOD�0XGD�'LVWULFW�� .HGDK�ZKHUHDV� WKH� H[FOXVLRQ� FULWHULD� DUH�

UHVSRQGHQWV�IURP�GLIIHUHQW�GLVWULFWV�DQG�UHVSRQGHQWV�ZLWK�DJH�EHORZ����\HDUV�ROG� 

,1752'8&7,21 
 
$LU� TXDOLW\� JUHDWO\� DIIHFWV� RXU� GDLO\� OLYHV� \HW������������
DVWRQLVKLQJO\� OLWWOH�GLG�ZH�NQRZ� LW�PD\�DIIHFW�XV� LQ� WKH�
ORQJ� UXQ� LI� ZH� DUH� OLYLQJ� LQ� WKLV� QRW� VR� FOHDQ��������������
HQYLURQPHQW�� )DFWRULHV�� ELJ� RU� VPDOO� GR� FRQWULEXWH���
VLJQLILFDQWO\� WR� WKH� DLU� TXDOLW\� WKDW� ZH� OLYH� LQ�� $V� DLU���
SROOXWLRQ� LV�PDQ-PDGH�� QR�PDWWHU� KRZ�ZH� WU\� WR� VDYH�
WKH� HDUWK� WKDW� ZH� VR� KHOSOHVVO\� GHSHQG� RQ�� ZH� VWLOO���
FRQWULEXWH�VRPH�GDPDJH� WR� LW�XQNQRZLQJO\��7KHUH�DUH�
D� IHZ� FDXVHV� RI� DLU� SROOXWLRQ�PDLQO\� EHLQJ� LQGXVWULHV��
WUDQVSRUWDWLRQ�� DHURVROV�� IRUHVW� ILUHV�� DQG� UDGLDWLRQ��
$ERYH� DOO�� WKH� PDLQ� FRQWULEXWRUV� DUH� LQGXVWULHV� DQG�
WUDQVSRUWDWLRQ� DV� FKHPLFDOV�� JDVVHV� DQG� WR[LQV� DUH�
UHOHDVHG�LQWR�WKH�DLU�WKDW�ZH�EUHDWKH�LQ��7KLV�ZLOO�HYHQ�
WXDOO\�FDXVH�HIIHFWV�WR�RXU�HQYLURQPHQW�DQG�RXU�KHDOWK�
HVSHFLDOO\� LQ� WKH� VKRUW� DV� ZHOO� DV� ORQJ� WHUP�� 7KH������
JRYHUQPHQW� DQG� KHDOWK� DXWKRULWLHV� DUH� GRLQJ� WKH� EHVW�
WKH\�FDQ�WR�SUHYHQW� WKLV��DQG�ZH�VKDOO�SOD\�RXU�SDUW� LQ�
VDYLQJ�RXU�SODQHW�IRU�WKH�QH[W�JHQHUDWLRQ� 
 
$LU�SROOXWLRQ�LV�RQH�RI�WKH�SROOXWLRQ�WKDW�PDQ\�RI�XV�DUH�
H[SRVHG� WR� RQ� D� GDLO\� EDVLV�� 2WKHU� W\SHV� RI� SROOXWLRQ�
REYLRXVO\�ZLOO�DIIHFW�WKH�SRSXODWLRQ
V�KHDOWK�WRR��EXW�DLU�
SROOXWLRQ� LV� WKH� W\SH� WKDW�ZH� IDFH� UHJXODUO\��7KHUH�DUH�
QXPHURXV� KHDOWK� SUREOHPV� LPSDFWHG� E\� DLU� SROOXWLRQ�
VXFK� DV� UHVSLUDWRU\� DQG� OXQJ� SUREOHPV�� GLIILFXOW\� LQ�
EUHDWKLQJ�� FRXJKLQJ�� VQHH]LQJ�� KHDGDFKHV�� PLJUDLQHV�

DQG� IDWLJXH�� 7KHVH� V\PSWRPV� FDQ� EH� LUULWDWLQJ� EXW�
WKH\�DUH� WKH� ORQJ-WHUP�HIIHFWV� WKDW�ZH�QHHG� WR�SD\�
H[WUD� DWWHQWLRQ� WR� DV� ZH� DUH� UHSHDWHGO\� EHLQJ������
H[SRVHG� WR� WKHP�� )XUWKHUPRUH�� WKHVH� FDQ� DOVR�
JUHDWO\� DIIHFW� WKRVH� ZLWK� FRPSURPLVHG� LPPXQH��
\RXQJ� FKLOGUHQ�� WKH� HOGHUO\� RU� WKRVH� ZLWK� KHDOWK��
FRQGLWLRQV�DQG�WKXV�WKH\�QHHG�WR�EH�ZRUULHG�IRU� 
 
 
$LU�4XDOLW\�'XULQJ�3DQGHPLF�&29,'-�� 
1HZO\�HPHUJLQJ�YLUXV�ZKLFK�ZDV�GLVFRYHUHG� LQ� ODWH�
����� LQ� &KLQD� KDV� ZUHDNHG� KDYRF� RQ� WKH� ZKROH�
ZRUOG�� 7KLV� FRURQDYLUXV� GLVHDVH� �&29,'-���� KDV�
FRQWLQXHG�WR�VSUHDG�ZRUOGZLGH�DQG�PDQ\�FRXQWULHV�
KDYH� LQLWLDWHG� ORFNGRZQV� FRXQWU\ZLGH� WR� SUHYHQW�
IXUWKHU� PRUELGLW\� DQG� PRUWDOLW\� DVVRFLDWHG� ZLWK�
&29,'-���� 'XH� WR� WKH� ORFNGRZQ� WKDW� KDV� EHHQ���
LPSOHPHQWHG�� WKHUH� DUH� IHZ�SRVLWLYH�RXWFRPHV� WKDW�
KDYH� EHHQ� QRWHG�� HVSHFLDOO\� WKH� DLU� TXDOLW\� QDWLRQ�
ZLGH�� 6WXGLHV� KDYH� EHHQ� GRQH� LQ� VHYHUDO� WURSLFDO�
DQG� VXEWURSLFDO� FRXQWULHV�� DQG� DQ� DQDO\VLV� WKDW���
LQFOXGHV�PXOWLSOH�DQJOHV�KDYH�EHHQ�SHUIRUPHG��7KLV�
DQDO\VLV� LQFOXGHV� DLU� SROOXWLRQ�� DQDO\VLV� DQG�������
HYDOXDWLRQ� IRU� KHDOWK� HIIHFWV� DV� ZHOO� DV� ORVV� RI���
HFRQRP\� GXULQJ� D� ORFNGRZQ�� 7KH� FRXQWULHV� DUH���
,QGLD�� %UD]LO�� .HQ\D�� ,UDQ�� 0H[LFR�� 0DOD\VLD�� 3HUX�����������
3DNLVWDQ��7KDLODQG�DQG�DOVR�6UL�/DQND�>�@� 



�� 

 

0RUHRYHU�� WKH�'HSDUWPHQW� RI� (QYLURQPHQW�0DOD\VLD�
�-DEDWDQ� $ODP� 6HNLWDU� 0DOD\VLD�� KDV� KRXUO\� EDVLV�
GDWD�RQ�WKH�$LU�3ROOXWLRQ�,QGH[�RU�$3,�IRU�EHIRUH�DQG�
DIWHU� GXULQJ� ORFNGRZQ� �PRYHPHQW� FRQWURO� RUGHU� RU�
0&2��� 7KLV� GDWD� KDV� VKRZQ� ��� DLU� TXDOLW\� PRQLWRU�
VWDWLRQV�IRU�WKH�ILQH�SDUWLFXODWH�PDWWHU��30������'XULQJ�
D� ORFNGRZQ�� WKH�FRQFHQWUDWLRQV�RI�30����VKRZHG� WKH�
KLJKHVW� UHGXFWLRQ� IRU�XS� WR��������0XOWLSOH�DUHDV�RI�
WKH� UHG� ]RQH� �DUHDV� ZLWK� PRUH� WKDQ� ��� FRQILUPHG�
&29,'-��� FDVHV�� KDYH� UHGXFHG� WKH� FRQFHQWUDWLRQ�
YDULDWLRQ�XS�WR�������LQ�30����>�@�� 
 
)RU� LQVWDQFH�� PRQWKO\� SDWWHUQ� YDOXHV� KDYH� VKRZQ�
WKDW� PHDVXUHG� DLU� SROOXWDQWV� FRQFHQWUDWLRQV� IRU�
/DQJNDZL��.HGDK�ZHUH�HOHYDWHG� LQ�WKH�FRXUVH�RI�WKH�
VRXWKZHVW� PRQVRRQ� HVSHFLDOO\� -XQH� WR� 6HSWHPEHU�
EHFDXVH�RI�DFWLYLWLHV�RI�ELRPDVV�EXUQLQJ��7KH�VRXUFH�
RI� DLU� SROOXWDQWV� LQ� WKH� DUHD� ZDV� PRWRU� YHKLFOHV� DV�
LQGLFDWHG� E\� 12�12�� UDWLR� YDOXHV� ZKLFK� H[FHHGHG�
���� DV� ZHOO� DV� WKH� KLJK� YDOXHV� RI� &2�12[� UDWLR� L�H��
EHWZHHQ� ����� DQG� ����� DQG� 62��� 12[� ORZ� UDWLR�����
YDOXHV�L�H��EHWZHHQ������DQG������>�@� 
 
7KH� OHYHOV� RI� DLU� SROOXWDQWV� LQ� $VLDQ� FRXQWULHV�������
VSHFLILFDOO\� ,QGLD� DQG�&KLQD� DUH� FRQVLGHUDEO\� KLJKHU�
WKDQ� LQ� GHYHORSHG� FRXQWULHV�� 0DMRU� VRXUFHV� RI� DLU��
SROOXWDQWV� DUH� LQGXVWULHV�� WUDIILFV�� FKHPLFDO� LQGRRU�
SROOXWDQWV�� WREDFFR� DQG� DOVR� EXUQLQJ� RI� KRXVHKROG�
ELRPDVV�� OHDGLQJ� WR� DQ� LQFUHDVHG� EXUGHQ� RI����������
SXOPRQDU\� DOOHUJLHV�� $� VWXG\� KDV� KLJKOLJKWHG� WKH�
PDLQ� FRQVWLWXHQW� IRU� LQGRRU� DV� ZHOO� DV� RXWGRRU�������
SROOXWDQWV� DQG� UHODWHG� HIIHFWV� RQ� SXOPRQDU\� DOOHUJLF�
UHDFWLRQV�FRUUHODWHG�WR�DOOHUJLF�UKLQLWLV�DQG�DVWKPD�LQ�
WKH� UHJLRQ�RI�$VLD-3DFLILF�� 7KHUH� LV�D�SUHVVLQJ�QHHG�
WR� LQFUHDVH� DZDUHQHVV� RI� WKH� SXEOLF�� XQGHUOLQLQJ���
LQWHUYHQWLRQV� WDUJHW�� SRSXODWLRQ� DSSURYDO�� DQG� DFWLRQ�
FDOO� WR� SROLF\PDNHUV� WR� PDNH� FKDQJHV� DORQJ� ZLWK��
LQWHUYHQWLRQV�RQ�KRZ�WR�UHGXFH�DLU�SROOXWLRQ�DW� OHYHOV�
RI�FRPPXQLW\-EDVHG�>�@� 
 
)XUWKHUPRUH��PRUH� WKDQ� ����RI� WRWDO� H[FUHWLRQV� DUH�
FDXVHG�E\�YHKLFOH�HMHFWLRQV� LQ� WKH�PHWURSROLWDQ�DUHD�
GXULQJ� SHULRGV� RI� QRQ-KD]H� DQG� WKH\� KDYH� VKRZQ�
GLXUQDO� YDULDWLRQV� DW� WZR� SHDNV� RI� WKH� DERYHPHQ�
WLRQHG�DLU�SROOXWDQWV�ZLWK�WKH�H[FHSWLRQ�RI�R]RQH��7KH�
SHDN� DW� UXVK� KRXU� LQ� WKH� PRUQLQJ� LV� PRVWO\� GXH� WR�
YHKLFOH�HMHFWLRQV�PHDQZKLOH�WKH�SHDN�DW�ODWH�HYHQLQJ�
LV� PRVWO\� GXH� WR� FRQGLWLRQV� RI� PHWHRURORJLFDO��������
VSHFLILFDOO\� VWDELOLW\� RI� WKH� DWPRVSKHUH� DQG� DOVR� WKH�
VSHHG� RI� WKH� ZLQG�� 7KH� PDMRU� SROOXWDQW� LV� D� WRWDO���
VXVSHQGHG�SDUWLFXODWH�PDWWHU�DV� LWV� FRQFHQWUDWLRQ� DW�
VHYHUDO� VLWHV� IUHTXHQWO\� H[FHHGHG� � *XLGHOLQHV� RI��
5HFRPPHQGHG� $LU� 4XDOLW\� 0DOD\VLD�� 2YHUDOO�� WKH�
FRPPRQ�TXDOLW\�RI�DLU�LQ�0DOD\VLD�KDV�GHFOLQHG�VLQFH�
������7KLV�KDV�EHHQ�SURYHG�E\�VWXGLHV�VKRZLQJ�WKDW�
LI� WKHUH� LV� QR� LQWURGXFWLRQ� RI� VXFFHVVIXO����������������
FRXQWHUPHDVXUHV�� WKH� HMHFWLRQV� RI� QLWURJHQ� R[LGHV��
VXOSKXU�GLR[LGH��K\GURFDUERQV�DQG�FDUERQ�PRQR[LGH�
DORQJ� ZLWK� SDUWLFXODWH�PDWWHU� LQ� ����� ZLOO� HYHQWXDOO\�
HVFDODWH� DSSUR[LPDWHO\� E\� ������ ����� ����� DQG� �����
WLPHV��IURP�WKH�OHYHOV�LQ������>�@� 
 
 
0(7+2'2/2*< 
 
7KLV�VWXG\�KDG�EHHQ�FRQGXFWHG�RQ�DGXOWV�ZKR�ZHUH�
���\HDUV�ROG�DQG�ROGHU�DQG�KDG� OLYHG�QHDU� LQGXVWULDO�

DUHDV� LQ� .XDOD� 0XGD� 'LVWULFW� LQ� .HGDK����������������
0DOD\VLD� � 7KH� WRWDO� SRSXODWLRQV� IRU� .XDOD� 0XGD�
GLVWULFW� ZHUH� ����� ���� DV� RI� ������'DWD� FROOHFWLRQ�
IRU�WKLV�VWXG\�ZDV�GRQH�XVLQJ�WKH�VDPSOLQJ�PHWKRG�
L�H�� UDQGRP� VDPSOLQJ� ZKLFK� LQYROYHG� UHVLGHQWV� RI�
.XDOD� 0XGD� 'LVWULFW�� .HGDK� ZLWK� GLIIHUHQW� DJH�
JURXSV�� 7KXV�� D� TXHVWLRQQDLUH� KDG� EHHQ� VHQW� E\�
*RRJOH� IRUP� XVLQJ� WKH� RQOLQH� SODWIRUP�� 7KH��������
UHVSRQVHV� WKDW� KDG� EHHQ� UHFRUGHG� ZHUH� GLYLGHG�
LQWR�JURXSV�DQG�WDEXODWHG�LQ�7DEOH��� 
 
(DFK� UHVSRQGHQW
V� VWDWXV� ZRXOG� UHPDLQ� DV������
DQRQ\PRXV�DV�WKHLU�SHUVRQDO�GHWDLOV�VXFK�DV�QDPH��
LGHQWLW\� FDUG� QXPEHU� RU� UHVLGHQWLDO� DGGUHVV� ZHUH�
QRW� UHFRUGHG�� 7KH� LQIRUPDWLRQ� JDWKHUHG� FRQVLVWHG�
RQO\� RI� WKHLU� DJH�� JHQGHU� DQG� OLYLQJ� DUHD� ZKHWKHU�
QHDU� WKH� .XDOD�0XGD� LQGXVWULDO� DUHDV� RU� QRW�� 7KH�
TXHVWLRQQDLUH� XVHG� KDG� EHHQ� GHYHORSHG� E\��������
SURIHVVLRQDO�DQG�PHGLFDO�H[SHUWV�DQG�FRQVLVWHG�RI�
VHYHUDO� LWHPV�� 7KHVH� IDFWRUV� ZHUH� LGHQWLILHG�
WKURXJK�D�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ�IROORZHG�E\�D�
SLORW�VWXG\� 
 
7KH� RQOLQH� TXHVWLRQQDLUH� KDG� EHHQ� FUHDWHG� XVLQJ�
*RRJOH�IRUP�DQG�WKH�OLQN�IRU�WKH�RQOLQH�*RRJOH�IRUP�
KDG�EHHQ�VKDUHG�WR�.XDOD�0XGD�UHVLGHQWV�E\�XVLQJ�
VRFLDO�PHGLD�SODWIRUPV�VR�WKDW�WKH\�FDQ�KDYH�HDV\�
DFFHVV� WR� WKH� TXHVWLRQQDLUH� 7KH� GDWDEDVH� ZDV�
XVHG�WR�PHDVXUH�WKH�KHDOWK�HIIHFWV�RI�DLU�SROOXWDQWV�
LQ�UHVLGHQWV�RI�.XDOD�0XGD�'LVWULFW�LQGXVWULDO�DUHDV��
7KH�UHVSRQGHQWV�QHHGHG�WR�DQVZHU�TXHVWLRQV�DQG�
QRWHG� LI� WKH\� H[SHULHQFHG� DQ\� KHDOWK-UHODWHG����
V\PSWRPV�GXH�WR�DLU�SROOXWDQWV� 
 
 
5(68/76� 
 
%DVHG� RQ� WKH� GDWD� FROOHFWHG�� DQDO\VHV� ZHUH� SHU�
IRUPHG� XVLQJ� ,%0� 6366�9���� 7KH� IUHTXHQFLHV� RI�
HDFK� YDULDEOH� ZHUH� SUHVHQWHG� LQ� D� WDEOH� VXFK� DV�
VRFLR-GHPRJUDSKLF� FKDUDFWHULVWLFV� �UHVSRQGHQW¶V�
JHQGHU�� UDFH��DJH�JURXS��HGXFDWLRQ� OHYHO��VPRNLQJ�
VWDWXV�� OLYLQJ� ZLWK� VPRNHUV��� 7KH� GLVWULEXWLRQV� RI�
KHDOWK� V\PSWRPV� IRU� SHRSOH� OLYLQJ� QHDU� WKH���������
LQGXVWULDO� DUHDV� ZHUH� PHDVXUHG� XVLQJ� FURVV-
WDEXODWLRQ� 
 
'LVWDQFH� IURP� LQGXVWULDO� DUHD� YHUVXV� UHVSLUDWRU\�
V\PSWRPV� ZDV� WHVWHG�� 7KH� GLVWDQFH� ZDV������������
GLVWULEXWHG� LQWR��� WR����NP�����WR����NP�DQG�PRUH�
WKDQ� ��� NP�� 7KH� UHVSLUDWRU\� V\PSWRPV� VFUHHQHG�
ZHUH� FRXJK�� IOX�� VNLQ� LWFKLQHVV�� H\H� LWFKLQHVV� DQG�
GLIILFXOW\�LQ�EUHDWKLQJ��)URP�WKH�ILQGLQJV��WKH�VXEMHFW�
OLYLQJ�FORVHVW� WR� WKH� LQGXVWULDO� DUHDV� �GLVWDQFH��� WR�
��� NP�� KDYH� H[SHULHQFHG� DOO� WKH� UHVSLUDWRU\�����
V\PSWRPV�DV�FRPSDUHG�WR�RWKHUV��0HDQZKLOH��RQO\�
D� IHZ� RI� WKH� VXEMHFWV� OLYLQJ� WKH� IDUWKHVW� WR� WKH�����
LQGXVWULDO� DUHDV� H[SHULHQFHG� VRPH� RI� WKH���������
V\PSWRPV�� � 7KHVH� ILQGLQJV� VKRZHG� WKDW� WKH������
VXEMHFWV�FORVHVW�WR�WKH�LQGXVWULHV�DUH�PRUH�SURQH�WR�
KDYH� UHVSLUDWRU\� V\PSWRPV� DQG� KHDOWK� HIIHFWV� LQ�
FRQWUDVW�WR�RWKHU�VXEMHFWV�� 
 
 
&21&/86,21 
 
7KH�VWXG\�KDG�EHHQ�FDUULHG�RXW�ZLWK�IHZ�OLPLWDWLRQV�
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7RWDO �� �� ��� 

  &KL-6TXDUH ')   

3HDUVRQ ����� �   

/LNHOLKRRG�5DWLR ����� � 

DV�GXH�WR�SDQGHPLF�&29,'-���WKDW�VWULNH�ZRUOGZLGH��
0DOD\VLD� LQFOXGHG�� WKH�VWXG\�ZDV�H[HFXWHG�E\�XVLQJ�
WKH�RQOLQH�SODWIRUP�L�H��E\�XVLQJ�*RRJOH�IRUP��,QLWLDOO\��
WKH�VDPSOH�VL]H�FDOFXODWHG�IRU�WKLV�VFUHHQLQJ�ZDV�����
EXW�GXH�WR�WKH�FKDQJHV�LQ�WKH�PRGH�RI�WKH�TXHVWLRQ�
QDLUH� IURP� IDFH� WR� IDFH� WR� WKH� RQOLQH� SODWIRUP�� ORZ�
VDPSOH�VL]H�ZDV�REWDLQHG�ZLWK�RQO\�����UHVSRQGHQWV��
7KLV�LV�EHFDXVH�WKH�VXEMHFWV�KDG�YHU\�OLPLWHG�DFFHVV�
WR� WKH� LQWHUQHW� RU� WKH� LQWHUQHW� FRQQHFWLRQ� ZDV� QRW�
JRRG� DQG� WKH\� ZHUH� QRW� IDPLOLDU� ZLWK� WKH� RQOLQH�����
V\VWHP� GXULQJ� WKDW� WLPH�� � +HQFH�� WKHUH� ZDV� QR������
VXIILFLHQW�GDWD�REWDLQHG�� 
 
1H[W��WLPH�ZDV�DOVR�FUXFLDO�DQG�FRQVWUDLQW�DV�ZLWK�WKH�
SDQGHPLF� RXWEUHDN� DW� WKDW� WLPH� �1RYHPEHU� �������
WKH�UHVLGHQWV�ZHUH�PRVWO\�LQ�ORFNGRZQ�DQG�WKH\�ZHUH�
EXV\� ZLWK� WKH� QHZ� WDVN� RI� RQOLQH� OHDUQLQJ� IRU� NLGV�
ZKLFK�WKH\�KDG�WR�DVVLVW�WKHLU�NLGV�ZLWK�RQOLQH�KRPH�
VFKRROLQJ��WKHUHIRUH��WKH\�GLG�QRW�KDYH�WLPH�WR�DFFHVV�
WKH�TXHVWLRQQDLUH�DV� WKH\�ZHUH�H[KDXVWHG�ZLWK� WKHLU�
QHZ�UHVSRQVLELOLWLHV�DW�KRPH� 
 
+RZHYHU�� ZH� FDQ� FRQFOXGH� IURP� WKH� ILQGLQJV� WKDW�
WKH\� ZHUH� VRPH� HIIHFWV� RQ� WKH� SRSXODWLRQ� DQG� WKLV�
QHHG�WR�EH�IXUWKHU�FRQILUPHG�ZLWK�D�EHWWHU�QXPEHU�RI�
UHVSRQGHQWV� DQG� D� ZLGHU� DUHD� RI� FRQFHUQ�� )XUWKHU�
PRUH�� LQ� WKLV� VWXG\�� WKHUH�ZDV� D� ODFN� RI� GDWD� RQ� DLU�
TXDOLW\� IRU� WKH� VWXG\� DUHD� RU� UHOHYDQW� LQIRUPDWLRQ���
UHJDUGLQJ� WKH� DFWXDO� HPLVVLRQV� IURP� WKH� LQGXVWULHV�
WKDW�KLQGHUV�WKH�IXOO�LQYHVWLJDWLRQ��7KLV�KDG�PDGH�WKH�

VWXG\�RI� WKH�SUR[LPLW\� WR�VRXUFH�PHWKRG�WR� LGHQWLI\�
WKH�H[SRVXUH�IRU�UHVLGHQWV� OLYLQJ� LQ� WKH�DUHDV��7KLV�
SUR[LPLW\�PHWKRG�KDG� EHHQ�ZLGHO\� XVHG� DV� LW�ZDV�
TXLFN�� HDV\� DQG� LQH[SHQVLYH� WR� DVVHVV� WKH� KHDOWK�
LPSDFWV�IURP�LQGXVWULHV�DQG�HQYLURQPHQWDO�VWXG\�� 
 
1HYHUWKHOHVV�� WKH� ILQGLQJV� ZHUH� XVHIXO� IRU� ERWK��
DXWKRULWLHV� DQG� SRSXODWLRQV� DV� D� ZKROH� IRU� KHDOWK�
IDFWV� DQG� FRXOG� KHOS� LQFUHDVH� EHWWHU� OLYHOLKRRG� WR�
RYHUFRPH� WKLV�� )RU� JRRG� PHDVXUH�� WKLV� ZLOO� DOVR�
KHOS� FUHDWH� KHDOWK� DZDUHQHVV� UHJDUGLQJ� KHDOWK��
SROOXWLRQ� WR� WKH� SRSXODWLRQV� VR� WKDW� WKH\� FDQ� KDYH�
FOHDQHU�DQG�EHWWHU�DLU�WR�OLYH� 
 
 
)81',1*6 
 
7KLV� UHVHDUFK� ZDV� IXQGHG� E\� 8QL6+$06� VKRUW�
WHUP� JUDQW� �67*�� UHVHDUFK� IXQG� ���-���-
508��67*���������� 
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�� $EGXO�+DOLP�� �1��'��� /DWLI��0��7���$KDPDG��)���

'RPLQLFN��'���&KXQJ��-��;���-XQHQJ��/��	�.KDQ��
0��)����������7KH� ORQJ-WHUP�DVVHVVPHQW�RI�DLU�
TXDOLW\�RQ�DQ�LVODQG�LQ�0DOD\VLD��+HOL\RQ���������
GRL����������M�KHOL\RQ������H������ 

7DEOH����'LVWDQFH�IURP�LQGXVWULDO�DUHD�YV��UHVSLUDWRU\�V\PSWRPV� 
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�� $ZDQJ��0�� %��� -DDIDU� $�� %��� $EGXOODK�� $��0��� ,V�
PDLO��0��%���+DVVDQ��0��1���$EGXOODK���5���-RKDQ��
6��	�1RRU��+����������$LU�TXDOLW\� LQ�0DOD\VLD��,P�
SDFWV��PDQDJHPHQW�LVVXHV�DQG�IXWXUH�FKDOOHQJHV��
5HVSLURORJ\�� ������ ���-���� GRL�� ��������M�����-
���������������� 

�� %KHUZDQL�� +��� .XPDU�� 6��� 0XVXJX�� .��� 1DLU�� 0���
*DXWDP�� 6��� *XSWD�� $��� +R�� &�� +��� $QVKXO�� $�� 	�
.XPDU�� 5�� �������� $VVHVVPHQW� DQG� YDOXDWLRQ� RI�
KHDOWK� LPSDFWV� RI� ILQH� SDUWLFXODWH� PDWWHU� GXULQJ�
&29,'-��� ORFNGRZQ�� $� FRPSUHKHQVLYH� VWXG\� RI�
WURSLFDO� DQG� VXE-WURSLFDO� FRXQWULHV�� (QYLURQ� 6FL�
3ROOXW�5HV�,QW�������-����GRL����������V�����-���
-�����-Z� 

�� 3DZDQNDU��5���:DQJ��-��<���:DQJ�� ,��-���7KLHQ��
)��� &KDQJ�� <�� 6��� /DWLII�� $��+�� $�� )XMLVDZD�� 7���
=KDQJ��/���7KRQJ��%��<���&KDWFKDWHH��3���/HXQJ��
7��)���.DPFKDLVDWLDQ��:���5HQJJDQLV�� ,���<RRQ��
+��-���0XQNKED\DUODNK��6���5HFWR�� �0��7���1HR��
$��*��(���/H��3KDP��'���/DQ��/���7���7���'DYLHV��
-���0��	�2K��-���:����������$VLD�SDFLILF�DVVRFLD�
WLRQ�RI� DOOHUJ\� DVWKPD�DQG�FOLQLFDO� LPPXQRORJ\�
ZKLWH�SDSHU������RQ�FOLPDWH�FKDQJH��DLU�SROOX�
WLRQ��DQG�ELRGLYHUVLW\�LQ�$VLD-3DFLILF�DQG�LPSDFW�
RQ� DOOHUJLF� GLVHDVHV�� $VLD� 3DF� $OOHUJ\�� �������
H����GRL����������DSDOOHUJ\���������H��� 


