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LQFOXGHG�LQ�WKH�VWXG\��7KH�H[FOXVLRQ�FULWHULRQ�LQFOXGHG�JHQHUDO�GHQWDO�SUDFWLWLRQHUV�DQG�FRQVXOWDQWV�ZKR�
GLG�QRW�JLYH�FRQVHQW�IRU�VWXG\��$�TXHVWLRQQDLUH�LQFOXGLQJ�EDVLF�GHPRJUDSKLF�GDWD��SHUVRQDO�SURWHFWLRQ�
DQG�FURVV�LQIHFWLRQ�FRQWURO�PHDVXUHV��LQVWUXPHQW�VWHULOL]DWLRQ�DQG�RSHUDWRU\�GLVLQIHFWLRQ�IURP�WKH�*HQ�
HUDO�'HQWDO�3UDFWLWLRQHU�6XUJHRQV�DQG�FRQVXOWDQWV��7RWDO� ���FOLQLFLDQV�ZHUH�DVNHG� IRU� WKHLU�SUDFWLFH�RI�
VWHULOL]DWLRQ�DQG�GLVLQIHFWLRQ��'DWD�ZDV�HQWHUHG�DQG�DQDO\]HG�RQ�6366�YHUVLRQ����� 
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HQFH�ZDV������\HDUV�DQG�QXPEHU�RI�SUDFWLFLQJ�KRXUV�SHU�GD\�ZHUH�������$VVRFLDWLRQ�EHWZHHQ�GHQWLVW¶V�
TXDOLILFDWLRQ� �JHQHUDO� GHQWDO� SUDFWLWLRQHUV� DQG�FRQVXOWDQWV�� DQG�GLIIHUHQW�PHWKRGV�RI� VWHULOL]DWLRQ�ZHUH�
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IHFWLQJ�RSHUDWRU\�DW�WKH�HQG�RI�WKH�GD\�L�H��������DQG�ELRORJLFDO�VSRULQJ�WHVW�L�H����������7KH�SUDFWLFHV�RI�
GHQWLVW�DJDLQVW�,QIHFWLRQ�FRQWURO�ZHUH�DOVR�DVVHVVHG� 
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OL]DWLRQ�LQ�VRPH�DVSHFWV�ZDV�VLJQLILFDQW��WKRVH�KDYLQJ�KLJKHU�TXDOLILFDWLRQV�WKDQ�VLPSOH�JUDGXDWHV�ZHUH�
GRLQJ�GDLO\�DQG�SURPSW�VWHULOL]DWLRQ� 
.(<:25'6���'HQWLVWV��6WHULOL]DWLRQ��'LVLQIHFWLRQ��&OHDQ��&RQVXOWDQWV 
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+HDOWK� FDUH� DVVRFLDWHG� LQIHFWLRQV� KDYH� DOZD\V� EHHQ�
DQ� LPSRUWDQW� SXEOLF� DQG� PHGLFDO� LVVXH� ZRUOGZLGH��
&URVV� LQIHFWLRQ�KDV�EHHQ�GHILQHG�DV�WKH�WUDQVPLVVLRQ�
RI� LQIHFWLRXV�DJHQWV�DPRQJ�SDWLHQWV�DQG�PHGLFDO�VWDII�
ZLWK� LQ�FOLQLFDO�HQYLURQPHQW���1HZ�LQIHFWLRXV�GLVHDVHV�
KDYH� EHHQ� IRXQG� DW� D� UDWH� RI� RQH� GLVHDVH� SHU� \HDU�
RYHU� WKH� SDVW� ��� \HDUV�� 6RPH� RI� WKHVH� GLVHDVHV� 
UHPDLQ�ORFDOO\�FRQWDLQHG�EXW�RWKHUV�VSUHDG�RYHU�ODUJH�
DUHDV� VRPHWLPHV� UHVXOWLQJ� LQ� ZRUOGZLGH� SDQGHPLFV���

7UDQVPLVVLRQ� PD\� UHVXOW� IURP� SHUVRQ� WR� SHUVRQ� 
FRQWDFW� RU� YLD� FRQWDPLQDWHG� REMHFWV� DQG� UHTXLUHV� D�
VRXUFH� RI� LQIHFWLRQ�� ,Q� GHQWLVWU\�� WKH� VRXUFH� RI� 
LQIHFWLRXV�GLVHDVHV� FDQ� EH� WKRVH� ZKR� DUH� LQ� WKH� 
SURGURPDO� VWDJH� RI� FHUWDLQ� LQIHFWLRQV� DQG� KHDOWK\� 
FDUULHUV�RI�SDWKRJHQV�� 

+HDOWK� FDUH� SURIHVVLRQDOV� DUH� WKH� PRVW� VXVFHSWLEOH�
FRPPXQLW\� H[SRVHG� WR� WKHVH� KD]DUGRXV� LQIHFWLRQV��
$PRQJ� KHDOWK� FDUH� ZRUNHUV� �+&:V��� SURIHVVLRQDOV¶�
GHQWLVW� DQG� GHQWDO� SHUVRQQHO� DUH� WKH� KLJKHVW� SURQH�
SRSXODWLRQ�� 7KH� GLUHFW� H[SRVXUH� RI� ERG\� IOXLGV� L�H��
EORRG� DQG� VDOLYD� PDNHV� WKHP� YXOQHUDEOH� WR� WKHVH� 
LQIHFWLRQV�� ,W� KDV� EHHQ� HVWLPDWHG� E\�:+2� WKDW� WRWDO�

DSSUR[LPDWHO\����PLOOLRQ�KHDOWK�FDUH�ZRUNHUV�JOREDOO\�
KDYH� SHUFXWDQHRXV� H[SRVXUH� WR� LQIHFWLRQV��� *OREDOO\�
SURIHVVLRQDO�FRQWDFW�FRPSULVHV�IRU������RI�+,9�FDVHV�
DQG�����RI�+HSDWLWLV�%�DQG�&�FDVHV�DPRQJ�+&:V���
HYHU\� \HDU� DV� D� UHVXOW� RI� SURIHVVLRQDO� FRQWDFW�� DQ� 
H[SHFWHG��������+HSDWLWLV�%�� �������+HSDWLWLV�&�DQG�
XS-WR� ������ +,9� LQIHFWLRQV� KDSSHQ� DPRQJVW� +&:V���
,Q� D� VWXG\� FRQGXFWHG� LQ� 6KLUD]�� UHYHDOHG� WKDW� PDQ\�
DOPRVW������RI�WKH�FOLQLFLDQV�DQG�KHDOWK�FDUH�ZRUNHUV�
ZHUH�H[SRVHG�WR�EORRG�RU�ERG\�IOXLGV�RI�WKH�SDWLHQWV���
,Q� 3DNLVWDQ�� LW� KDV� EHHQ� UHSRUWHG� WKDW� ������ RI� WKH�
GHQWLVWV�ZHUH�H[SRVHG�WR�RFFXSDWLRQDO�KD]DUGV�GXULQJ�
WKHLU�FOLQLFDO�SUDFWLFH�� 
9DULRXV� LQIHFWLRQ� FRQWURO� SUDFWLFHV� RIIHU� SURPSW� 
VWHULOL]DWLRQ�� ,W� LQYROYHV� XVH� RI� SHUVRQDO� SURWHFWLYH� 
EDUULHUV�H�J��*ORYHV��PDVNV�DQG�H\HZHDU��YDFFLQDWLRQ�
DJDLQVW� +HSDWLWLV� %�� 3DVW�PHGLFDO� KLVWRU\� RI� SDWLHQWV��
XVH�RI�VWHULOL]HG� LQVWUXPHQWV��GLVLQIHFWLRQ�RI�RSHUDWRU\�
DW� WKH�HQG�RI� WKH�GD\�DQG�GLVLQIHFWLRQ�RI�RSHUDWRU\�DW�
WKH�HQG�RI�WKH�GD\�� 
0RQLWRULQJ�RI� FXUUHQWO\� XVHG�V\VWHP�RI� VWHULOL]DWLRQ� LV�
DOVR� YHU\� LPSRUWDQW�� 'LIIHUHQW� PHWKRGV� KDG� EHHQ� 
HPSOR\HG�UHJDUGLQJ�WKLV��7KH�PRVW�HIIHFWLYH�PHWKRG�LV�
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WKH� XVH� RI� ELRORJLFDO� VWULSV� ZKLFK� GHVLJQDWHV� WKH�
JURZWK�RI�EDFWHULDO�VSRUHV�� 
%HVLGHV� WUDLQLQJ� RI� VWXGHQWV� WR� EHFRPH� SURPSW� 
SUDFWLWLRQHUV� DQG� GHQWLVW�� LW� LV� DOVR� WKH� SXUSRVH� RI� 
FXUULFXOXP� GHVLJQHUV� WR� PRWLYDWH� DQG� WDUJHW� WKH� 
VWXGHQWV�DV�OLIHORQJ�OHDUQHUV�� 
7KHUHIRUH��GXH�WR�VFDQW�DYDLODELOLW\�RI�ORFDO�GDWD�RQ�WKH�
VXEMHFW�� WKH� UDWLRQDOH� RI� WKH� VWXG\�ZDV� WR� DVVHVV� WKH�
FRQQHFWLRQ� EHWZHHQ� GHQWLVWV¶� TXDOLILFDWLRQ� DQG� 
DGHTXDF\� RI� VWHULOL]DWLRQ� DQG� LQIHFWLRQ� FRQWURO� 
SUDFWLFHV�DPRQJ�GHQWLVWV� 

0(7+2'2/2*< 

7KLV� FRPSDUDWLYH� FURVV-VHFWLRQDO� VWXG\� ZDV� 
FRQGXFWHG� /LDTXDW�&ROOHJH� RI�0HGLFLQH� DQG� GHQWLVWU\�
DQG� 'DU� XO� VHKDW� KRVSLWDO� �/&0'�� DQG� .DUDFKL� 
0HGLFDO� DQG�GHQWDO�&ROOHJH� �.0'&�� IURP�-DQXDU\� WR�
-XQH��������7KH�VWXG\�SRSXODWLRQ�ZDV�JHQHUDO�GHQWDO�
SUDFWLWLRQHUV� DQG� FRQVXOWDQWV� ZRUNLQJ� LQ� /&0'� DQG�
.0'&�� 7KH� VDPSOH� SRSXODWLRQ� RI� GHQWDO� FDUH� 
SURIHVVLRQDOV� ZHUH� LQWHUYLHZHG� E\� FRQYHQLHQFH� 
VDPSOLQJ� WHFKQLTXH� DIWHU� WDNLQJ� WKHLU� YHUEDO� FRQVHQW��
7KH�LQFOXVLRQ�FULWHULRQ�ZDV�JHQHUDO�GHQWDO�SUDFWLWLRQHUV�
�JUDGXDWHV�� DQG� FRQVXOWDQWV� �SRVW� JUDGXDWHV�� IURP�
UHFRJQL]HG� GHQWDO� FROOHJHV� DQG� LQVWLWXWHV�� 7KH� 
H[FOXVLRQ� FULWHULD� ZHUH� GHQWDO� SUDFWLWLRQHUV� DQG� 
FRQVXOWDQWV� QRW� JLYHQ� FRQVHQW� IRU� WKH� VWXG\�� $� 
SUHGHVLJQHG� TXHVWLRQQDLUH�ZDV� XVHG� DQG�*'36�DQG�
FRQVXOWDQWV� ZHUH� LQWHUYLHZHG� UHJDUGLQJ� SHUVRQDO� 
SURWHFWLRQ� FURVV� LQIHFWLRQ� FRQWURO� PHDVXUHV�� 
LQVWUXPHQW�VWHULOL]DWLRQ�DQG�RSHUDWRU\�GLVLQIHFWLRQ�DIWHU�
WDNLQJ� LQIRUPHG� YHUEDO� FRQVHQW�� 6DPSOH� VL]H� RI� ���
*'3V�DQG�FRQVXOWDQWV�ZDV�FDOFXODWHG�XVLQJ�5DR�VRIW�
VRIWZDUH�� XVLQJ� WKH� SUHYDOHQFH� DV� ����� UHVSRQVH� 
GLVWULEXWLRQ�RI������PDUJLQ�RI�HUURU�DV�����DQG�����
FRQILGHQFH�LQWHUYDO�� 
'DWD�ZDV�HQWHUHG�DQG�DQDO\]HG�RQ�6366�YHUVLRQ�����
0HDQV� DQG� VWDQGDUG� GHYLDWLRQV� ZHUH� XVHG� WR� 
VXPPDUL]H� FRQWLQXRXV� YDULDEOHV� ZKLOH� SHUFHQWDJHV�
ZHUH�XVHG�IRU�FDWHJRULFDO�YDULDEOHV� 
&KL� 6TXDUH� 7HVW� ZDV� DSSOLHG� WR� ILQG� VWDWLVWLFDO� 

VLJQLILFDQFH� EHWZHHQ� FDWHJRULFDO� YDULDEOHV�� 7KH� 
FRQWLQXRXV� YDULDEOHV� HYDOXDWHG� ZHUH� DJH�� JHQGHU��
PHDQ�ZRUNLQJ�H[SHULHQFH�DQG�QR��RI�SUDFWLFLQJ�KRXUV��
6WDWLVWLFDOO\�VLJQLILFDQW�S-YDOXH�ZDV��������� 

5(68/76 

7KH�PHDQ�DJH�RI�SDUWLFLSDQWV�ZDV������������ \HDUV��
7KH� UHVXOW� VKRZV� WKH� *'3V� ZHUH� ������ DQG� 
FRQVXOWDQWV�ZHUH��������)LJXUH-�,���0DOHV�ZHUH�������
DQG�IHPDOHV�ZHUH�����������)LJXUH�-�,,���7KH�SUDFWLFHV�

$UH�ZH�&OHDQ�(QRXJK" 
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RI�GHQWLVW�DJDLQVW�,QIHFWLRQ�FRQWURO�ZHUH�DOVR�DVVHVVHG�
DQG� HYLGHQW� LQ� )LJXUH� ,,,�� 0HDQ� ZRUNLQJ� H[SHULHQFH�
ZDV� ����� \HDUV� DQG� WKH� QXPEHU� RI� SUDFWLFLQJ� KRXUV�
SHU�GD\�ZDV������KRXUV�SHU�GD\� 
$VVRFLDWLRQ�EHWZHHQ�GHQWLVW¶V�TXDOLILFDWLRQ��*'36�DQG�
FRQVXOWDQWV��DQG�GLIIHUHQW�PHWKRGV�RI�VWHULOL]DWLRQ�ZDV�
HYDOXDWHG�ZKLFK�VKRZV�VLJQLILFDQW�3-YDOXH� L�H���������
7KH� YDULDEOHV� ZLWK� VLJQLILFDQW� 3-YDOXH� ZHUH� 
GLVLQIHFWLQJ�RSHUDWRU\�DW� WKH�HQG�RI� WKH�GD\� L�H��������
�)LJXUH�,9��DQG�ELRORJLFDO�VSRUH�WHVW�L�H��������� 

),*85(�,9���3(5&(17$*(�2)�',6,1)(&7,1*�7+(�
23(5$725<�$7�7+(�(1'�2)�'$< 
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'HQWLVWU\� FKLHIO\� HQJURVV� QRW� PHUHO\� E\� SDWLHQW� WR� 
SDWLHQW�� EXW� DOVR� E\� WKH� GHQWLVW� WR� SDWLHQW� RU� GHQWDO� 
SHUVRQQHO� WR� SDWLHQWV�� GHQWDO� ODERUDWRU\� WR� GHQWDO�
KHDOWK�FDUH�ZRUNHUV��'+&:V��DQG�SDWLHQWV� 
6WHULOL]DWLRQ�DQG�GLVLQIHFWLRQ�RI�GHQWDO�HTXLSPHQWV�DQG�
FOLQLFV�LV�RI�H[WUHPH�VLJQLILFDQW�WR�GHIHQG�DJDLQVW�OHWKDO�
DLOPHQWV�OLNH�+,9��KHSDWLWLV��HWF��� 
7KLV� SURVSHFWLYH�� FURVV� VHFWLRQDO� VWXG\� KDG� VKRZQ�
WKDW� *'3V� FRPSULVHV� RI� PRUH� IUDFWLRQ� RI� SUDFWLFLQJ�
GHQWDO� FRPPXQLW\� LQ� WKH� .DUDFKL� FLW\�� 7KH� PHDQ� 
ZRUNLQJ� H[SHULHQFH� RI� WKH� SUDFWLWLRQHUV� VHUYLQJ� WKH�
FRPPXQLW\�ZDV����� \HDUV� LQ�RXU�VWXG\�ZKLFK� LV�TXLWH�
HQRXJK� WR� GHDO� ZLWK� QRUPDO� GHQWDO� FRPSODLQWV� DQG� 
SURFHGXUHV�RI�WKH�FRPPXQLW\��7KLV�LV�QRW�LQ�FRQVLVWHQW�
ZLWK� WKH� VWXG\� FRQGXFWHG� ����� ZKLFK� VKRZHG� WKDW�
���� RI� WKHLU� SDUWLFLSDQWV� KDG� ZRUNLQJ� H[SHULHQFH� RI� 
�-��\HDUV��� 
7KH�SDUWLFLSDQWV�ZHUH�DOVR�DVNHG�IRU�JHQHUDO�SUDFWLFH�
RI�VWHULOL]DWLRQ�DQG�GLVLQIHFWLRQ�� 
,QMXU\� E\� FRQWDPLQDWHG� LQVWUXPHQWV� SUHVHQWV� D�PDMRU�
ULVN� WR�GHQWDO� WHDP��7KH\�ZHUH�DVNHG� IRU� YDFFLQDWLRQ�
DJDLQVW�KHSDWLWLV�%��LQTXLUH�DERXW�PHGLFDO�KLVWRU\�SULRU�
WR� H[DPLQDWLRQ�� ZHDULQJ� RI� JORYHV� IRU� HYHU\� SDWLHQW��
XVH�RI� VWHULOL]HG� KDQG�SLHFH�� XVH� RI�'LVLQIHFWHG� WULSOH�
V\ULQJH�� XVH� RI� VWHULOL]HG� LQVWUXPHQWV�� SDFNLQJ� RI� 
LQVWUXPHQWV� VHSDUDWHO\� ZLWKLQ� VWHULOL]HG� SRXFKHV� DQG�

GLVLQIHFWLRQ� RI� GHQWDO� XQLW� DIWHU� HYHU\� SDWLHQW�� $OO� WKH�
YDULDEOHV�VKRZ�QR�VLJQLILFDQW�UHVXOWV�ZKLFK�VKRZV�WKDW�
WKH�JHQHUDO�SUDFWLFH�WRZDUGV�VWHULOL]DWLRQ�PHWKRGV�ZDV�
DOPRVW� HTXDO�� 7KHVH� DUH� LQ� FRQVLVWHQW� ZLWK� RWKHU� 
VWXGLHV�ZKLFK� UHYHDOHG� KHDOWK\� DQG� HIILFLHQW� LQIHFWLRQ�
FRQWURO�SUDFWLFHV�RI�GHQWLVWV��������,Q�$�VWXG\�FRQGXFWHG�
DW�'RZ�XQLYHUVLW\�RI�+HDOWK�6FLHQFHV�LQ������UHYHDOHG�
WKDW�0DMRULW\�RI�WKH�GHQWLVW�ZRUH�JORYHV�ZKLOVW�WUHDWLQJ�
SDWLHQWV�� ���� �������� RI� SDUWLFLSDQWV� FRQVWDQWO\�
FKDQJHG� WKHLU� JORYHV� DIWHU� HDFK� SDWLHQW� ZKLOH� ��
�������SHUIRUP�WKLV�RFFDVLRQDOO\��� 

$�UHVHDUFK�ZDV�SHUIRUPHG�DPRQJVW�GHQWDO�VWXGHQWV�RI�
'RZ�,QWHUQDWLRQDO�'HQWDO�&ROOHJH��'8+6�� WR�GLVFRYHU�
WKHLU� HFKHORQ� RI� NQRZOHGJH�� DWWLWXGH�� DQG� SUDFWLFH�
UHJDUGLQJ� LQIHFWLRQ� FRQWURO� SURFHGXUHV�� 6LJQLILFDQW�
GLIIHUHQFHV� DPRQJ� WKH� VWXG\� JURXSV� ZHUH� REVHUYHG�
IRU�PHDQV�RI� SUDFWLFH� VFRUHV� �S�������DQG�VLJQLILFDQW�
OLQHDU� FRUUHODWLRQ� ZDV� REVHUYHG� EHWZHHQ� NQRZOHGJH�
DQG� SUDFWLFH� VFRUHV� �S�������� $PRQJ� NQRZOHGJH-
DWWLWXGH� DQG� DWWLWXGH-SUDFWLFH� VFRUHV� QR� GLIIHUHQFHV�
ZHUH�VHHQ���� 
2XU� VWXG\� UHYHDOHG� WKDW� PDMRULW\� RI� WKH� UHVSRQGHQWV�
ZHUH� YDFFLQDWHG� IRU�+HSDWLWLV�%�� 7KLV� LV� LQ� FRQVLVWHQW�
ZLWK� WKH� VWXG\� FRQGXFWHG� LQ� ,UDQ�ZKLFK� UHYHDOHG� WKDW�
DSSUR[LPDWHO\� ������ RI� WKH� SDUWLFLSDQWV� ZHUH�
YDFFLQDWHG� DJDLQVW� +HSDWLWLV� %����7KLV� VKRZHG� WKDW�
PDMRULW\�RI�WKH�KHDOWK�FDUH�ZRUNHUV�ZHUH�DZDUH�RI�WKH�
SURWRFRO� RI� YDFFLQDWLRQ� DJDLQVW� +HSDWLWLV� %� DQG�
SRVVLEOH� KHDOWK� KD]DUGV� ZKLFK� PD\� RFFXU� DIWHU�
VXIIHULQJ�IURP�WKH�GLVHDVH�� 
,Q�RXU�VWXG\��WKH�YDULDEOH�ZLWK�VLJQLILFDQW�S�YDOXH�ZHUH�
GLVLQIHFWLQJ� WKH� RSHUDWRU\� DW� WKH� HQG� RI� WKH� GD\� DQG�
ELRORJLFDO� VSRULQJ� WHVW�� 'LVLQIHFWLQJ� RSHUDWRU\� DW� WKH�
HQG� RI� WKH� GD\� LV� YHU\� LPSRUWDQW�� 5HVHDUFKHUV� KDYH�
VKRZQ� WKDW� WKH� VXUURXQGLQJV� RI� WKH� FOLQLF� KDYH� EHHQ�
FRQWDPLQDWHG� E\� WKH� DLU� ERUQH�PLFUREHV� DIWHU� GHQWDO�
SURFHGXUH� HVSHFLDOO\� VXUJLFDO� SURFHGXUHV�� ,Q� D� VWXG\�
FRQGXFWHG� LQ�8.� LQ� ����� FRQWDPLQDWLRQ� RI� RSHUDWRU\�
DQG� VXUIDFHV� ZDV� HYDOXDWHG� E\� DLU� ERUQH� PLFUREHV��
6HWWOH�SODWHV�ZHUH�XVHG�ZKLFK�LGHQWLILHV�DQG�TXDQWLILHV�
WKH� DLU� ERUQH� PLFURRUJDQLVPV�� $SSUR[LPDWHO\� ����
PRQRW\SHV�RI�GLVWLQFW�FRORQLHV�ZKLFK�FRPSULVHG�RI����
VSHFLHV� RI� PLFURRUJDQLVP� ZHUH� LGHQWLILHG� ZKLFK� LV�
TXLWH�VLJQLILFDQW�DPRXQW��7KH�TXDQWLW\�RI�PLFUREHV�ZDV�
DVVHVVHG� GXULQJ� FOLQLFDO� DFWLYLW\� DQG� LQDFWLYLW\� ZKLFK�
UHYHDOHG� WKDW� PHDQ� QXPEHU� RI� GLIIHUHQW� PRQRW\SHV�
ZDV������DQG���UHVSHFWLYHO\����2WKHU�VWXGLHV�DOVR�VXS�
SRUW�WKLV�ILQGLQJ��� 
$V�LW�KDV�EHHQ�HYLGHQW�WKDW�WKH�FRQVXOWDQWV�ZHUH�PRUH�
DZDUH� RI� WKH� KD]DUGV� RI� QRW� GLVLQIHFWLQJ� RSHUDWRU\� DW�
WKH�HQG�RI�WKH�GD\�DV�E\�GRLQJ�WKLV�WKH\�SUHYHQW�FURVV�
LQIHFWLRQ� FRQWURO� IRU� WKH� QH[W� GD\� SDWLHQWV� DQG� GHQWDO�
SHUVRQQDOH�� /HDYLQJ� WKH� RSHUDWRU\� XQ-GLVLQIHFWHG� ZLOO�
HQFRXUDJH� WKH� JURZWK� RI� XQZDQWHG� RUJDQLVPV� DQG�
KDUPIXO� EDFWHULDV� ZKLFK� ZLOO� FDXVH� FURVV� LQIHFWLRQ�
DPRQJ� SDWLHQWV� DQG� VWDII� PHPEHUV�� ,Q� D� VWXG\� 
FRQGXFWHG�+\GHUDEDG� LQ������VKRZHG� WKDW� ������RI�
WKH� GHQWLVW� V� FDUULHG� RXW� GLVLQIHFWLRQ� PHWKRGV� IRU� 
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VWHULOL]DWLRQ�RI�WKH�FOLQLF�DUHD��� 
7KH�XVH�RI�ELRORJLFDO�VSRULQJ�WHVW�IRU�WKH�HYDOXDWLRQ�RI�
VWHULOL]DWLRQ� LV� D� QRYHO� PHWKRG� ZKLFK� VKRXOG� EH�
UHJXODUO\� XVHG� WR� DVVHVV� WKH� TXDOLW\� RI� VWHULOL]DWLRQ�
PHWKRGV�� ,W� KDV� EHHQ� HYLGHQW� IURP� WKH� VWXG\� WKDW�
&RQVXOWDQWV� PRUH� IUHTXHQWO\� XVH� ELRORJLFDO� VSRULQJ�
WHVW� DQG� HIIHFWLYHO\�PRQLWRUV� � RI� VWHULOL]DWLRQ�� $� VWXG\�
FRQGXFWHG� LQ� ,UDQ�ZKLFK� HYDOXDWHG� WKH� UROH� RI� XVH� RI�
LQGLFDWRUV� LQ� D� KRVSLWDO� VLQFH� ����� WR� ����� DQG� LW�
UHYHDOHG� WKDW� WKH\� IRXQG� SURIRXQG� GLIIHUHQFH�
UHJDUGLQJ�XVH�RI�LQGLFWRUV�VLQFH������WR�����LQ�ZKLFK�
KRVSLWDO� KDG� DFKLHYHG� ����� XVH� RI� FKHPLFDO�
LQGLFDWRUV� DOWKRXJK� XVH� RI� ELRORJLFDO� LQGLFDWRUV� LV� QRW�
YHU\�IUHTXHQW�L�H������������ 
$� VWXG\� SXEOLVKHG� LQ� $PHULFDQ� -RXUQDO� RI� ,QIHFWLRQ�
&RQWURO�LQ������UHYHDOHG�WKDW�RQO\�WZHQW\-WZR�SHUFHQW�
RI�SUDFWLWLRQHUV��Q   ����XVHG�ELRORJLFDO�LQGLFDWRUV��DQG�
�����Q   ����RI�WKH�VWHULOL]HUV�UHSRUWHG�SRVLWLYH�UHVXOWV�
IRU� EDFWHULDO� JURZWK�� 7KH� LGHQWLILHG� FDXVH� RI� SRVLWLYH�
UHVXOWV� ZHUH� GXH� WR� SUREOHP� LQ� WKH� PHWKRG� �H�J��
WHPSHUDWXUH��WLPH��RU�SUHVVXUH���DQ�ODFN�RI�VXSHUYLVLRQ�
RI� WKH� SURFHGXUH� GRQH� E\� WKH� DVVLVWDQW�� DQG�
XQDWWHQGHG�PDLQWHQDQFH��� 
$QRWKHU� VWXG\� DOVR� KLJKOLJKWHG� WKH� UROH� RI� XVH� RI� 
ELRORJLFDO�VSRULQJ�WHVW�LQ�GHQWDO�SUDFWLFH���� 

/LPLWDWLRQV��/LPLWDWLRQV�RI�WKH�VWXG\�DUH�WKDW�VPDOO�
VDPSOH�VL]H�DQG�UHFDOO�ELDV�� 

&21&/86,21 

,W�ZDV�FRQFOXGHG�WKDW� WKH�FRQQHFWLRQ�EHWZHHQ�GHQWLVW�
TXDOLILFDWLRQ� DQG� DGHTXDF\� RI� VWHULOL]DWLRQ� LQ� VRPH� 
DVSHFWV� ZDV� VLJQLILFDQW�� WKRVH� KDYLQJ� KLJKHU� 
TXDOLILFDWLRQV� WKDQ�VLPSOH�JUDGXDWHV�ZHUH�GRLQJ�GDLO\�
DQG�SURPSW�VWHULOL]DWLRQ� 

(WKLFDO� SHUPLVVLRQ��/LDTXDW�&ROOHJH�RI�0HGLFLQH�	�
'HQWLVWU\�(5&�1R��(&��������GDWHG����-��-����� 

&RQIOLFW�RI�,QWHUHVW��7KHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW� 

)XQGLQJ��7KHUH�ZDV�QR�DQ\�IXQGLQJ�DJHQF\� 

5()(5(1&(6 

�� $VKIDT�0:��&KDWKD�05��6RKDLO�$��$ZDUHQHVV�RI�
QHHGOHVWLFN� LQMXULHV� DPRQJ� WKH� GHQWDO� KHDOWK� 
SURIHVVLRQDOV� DW� /DKRUH� PHGLFDO� DQG� GHQWDO� 
FROOHJH��3DN�2UDO�'HQWDO�-����������������-��� 

�� 6KDK� $+�� :\QH� $+�� &URVV-LQIHFWLRQ� FRQWURO� LQ�
GHQWLVWU\��$�UHYLHZ��3DN�2UDO�'HQWDO�-��������������
���-��� 

�� .KDQ� $6�� 5DKLP� $�� %DQJDVK� 7+�� &KXJKWDL� 0$��
0HKPRRG� =�� ,QIHFWLRQ� FRQWURO� LQ� GHQWLVWU\�
NQRZOHGJH� DQG� SUDFWLFHV� UHJDUGLQJ� EDUULHU� 
WHFKQLTXHV�� SRVW� H[SRVXUH� PDQDJHPHQW� DQG�
SURSK\OD[LV� –� $� VWXG\�� 3DN�2UDO� 'HQWDO� -�� ������
����������-��� 

�� 0EDLVL� (0�� 1J¶DQJ¶D� =�� :DQ]DOD� 3�� 2PROR� -���
3UHYDOHQFH� DQG� IDFWRUV� DVVRFLDWHG� ZLWK� 
SHUFXWDQHRXV� LQMXULHV� DQG� VSODVK� H[SRVXUHV�

DPRQJ� KHDOWK-FDUH� ZRUNHUV� LQ� D� SURYLQFLDO� 
KRVSLWDO��.HQ\D�������� �3DQ�$IU�0HG�-������������
����GRL�����������SDPM������������������ 

�� 2UJDQL]DWLRQ�:+��7KH�ZRUOG�KHDOWK� UHSRUW������ -�
5HGXFLQJ� ULVNV�� 3URPRWLQJ� KHDOWK\� OLIH�� :RUOG�
+HDOWK�2UJDQL]DWLRQ��������$YDLODEOH�IURP��KWWSV���
ZZZ�ZKR�LQW��ZKU������HQ� 

�� *XSWD� $�� $QDQG� 6�� 6DVWU\� -�� .ULVDJDU� $�� 
%DVDYDUDM� $�� %KDW� 60�� HW� DO�� +LJK� ULVN� IRU� 
RFFXSDWLRQDO� H[SRVXUH� WR� +,9� DQG� XWLOL]DWLRQ� RI�
SRVW-H[SRVXUH� SURSK\OD[LV� LQ� D� WHDFKLQJ� KRVSLWDO�
LQ� 3XQH�� ,QGLD�� %0&� ,QIHFW� 'LV�� ������ ��� ����� 
GRL��������������-����-�-���� 

�� 6KDJKDJKLDQ� 6�� *RONDUL� $�� 3DUGLV� 6�� 5H]D\L� $��
2FFXSDWLRQDO�([SRVXUH�RI�6KLUD]�'HQWDO�6WXGHQWV�
WR�3DWLHQWV¶�%ORRG�DQG�%RG\�)OXLG��-�'HQW��6KLUD]���
����������������–����� 

�� %DLJ� 11�� $OHHP� 6$�� 2FFXSDWLRQDO� +D]DUGV�
DPRQJ�'HQWDO�6XUJHRQV� LQ�.DUDFKL��-�&ROO�3K\VL�
FLDQV�6XUJ�3DN������������������-���GRL������� 

�� $KPHG� 6'+�� 0XEHHQ� 60�� ([SORULQJ� WHDFKLQJ�
VW\OH� LQ� DQ� XQGHUJUDGXDWH� PHGLFDO� FROOHJH� 
IROORZLQJ� WUDGLWLRQDO�FXUULFXOXP� LQ�3DNLVWDQ��-�3DN�
0HG�$VVRF��������������������-��� 

��� .XPDU� $�� (YDOXDWLRQ� RI� VWHULOL]DWLRQ� DW� GHQWDO� 
FOLQLFV� LQ� K\GHUDEDG� FLW\-D� FURVV-VHFWLRQDO� VWXG\�� 
-�$GY�0HG�'HQW�6FL�5HV����������������-��� 

��� 6LGGLTXL� +.�� ,NUDP� .�� $IWDE� 1+�� 8]DLU� )��
.QRZOHGJH� DQG� SUDFWLFH� RI� VWHULOL]DWLRQ� DPRQJ�
GLIIHUHQW� KHDOWK� FDUH� ZRUNHUV�� 3DN� 2UDO� 'HQW� -��
����������������-���� 

��� 0RKLXGGLQ�6��'DZDQL�1��.QRZOHGJH��$WWLWXGH�DQG�
3UDFWLFH� RI� ,QIHFWLRQ� &RQWURO� 0HDVXUHV� DPRQJ�
'HQWDO� 3UDFWLWLRQHUV� LQ� 3XEOLF� 6HWXS� RI� .DUDFKL��
3DNLVWDQ�� &URVV-6HFWLRQDO� 6XUYH\�� -� 'RZ� 8QLY�
+HDOWK�6FL���������������-�� 

��� 0DOLN� $�� 6KDXNDW� 06�� 4XUHVKL� $�� � 1HHGOH-6WLFN�
,QMXU\�� $� 5LVLQJ� %LR-+D]DUG�� -� $\XE� 0HG� &ROO� 
$EERWWDEDG������������-�������-��� 

��� $OL� )0�� +XVVDLQ� $�� 0DTVRRG� $�� � .QRZOHGJH�� 
$WWLWXGH�DQG�3UDFWLFH� FRQFHUQLQJ� LQIHFWLRQ�FRQWURO�
PHDVXUHV� DPRQJ�GHQWDO� KHDOWK� FDUH� SURYLGHUV� RI�
'RZ�8QLYHUVLW\�RI�+HDOWK�6FLHQFHV��3DN�2UDO�'HQW�
-������������������-����� 

��� +DPLVVL� -�� 7DEDUL� =$�� 1DMDIL� .�� +DPLVVL� +��
+DPLVVL� =�� .QRZOHGJH�� $WWLWXGHV� DQG� 3UDFWLFH� RI�
+HSDWLWLV�%�YDFFLQDWLRQ�DPRQJ�,UDQLDQ�GHQWLVWV��,QW�
-�&ROODERUDW�5HV�,QWHUQ�0HG�3XEOLF�+HDOWK��������
���������-����� 

��� 'HFUDHQH� 9�� 5HDG\� '�� 3UDWWHQ� -�� :LOVRQ� 0�� 
$LU-ERUQH�PLFURELDO�FRQWDPLQDWLRQ�RI�VXUIDFHV�LQ�D�
8.� GHQWDO� FOLQLF�� -�*HQ�$SSO�0LFURELRO�� ������ ��
�������-���� 

��� /XNVDPLMDUXONXO� 3�� 3DQ\D� 1�� 6XMLUDUDW� '�� 
7KDZHERRQ�6�� �0LFURELDO�DLU�TXDOLW\�DQG�VWDQGDUG�
SUHFDXWLRQ� SUDFWLFH� LQ� D� KRVSLWDO� GHQWDO� FOLQLF�� 
-�0HG�$VVRF�7KDL���������������6���-6��� 

��� -DEEDUL� +�� $OLNKDK� +�� 6DKHENDUDP� $ODPGDUL� 1��

$UH�ZH�&OHDQ�(QRXJK" 

��� 
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1DJKDYL� %HK]DG� 0�� 0HKUDEL� (�� %RU]XL� /�� HW� DO��
'HYHORSLQJ� WKH� XVH� RI� TXDOLW\� LQGLFDWRUV� LQ� 
VWHULOL]DWLRQ�SUDFWLFHV�� ,UDQ�-�3XEOLF�+HDOWK�� ������
���������-�� 

��� 3DWLxR-0DUtQ� 1�� 0DUWtQH]-&DVWDxyQ� *$�� =DYDOD-
$ORQVR� 19�� 0HGLQD-6ROLV� &(�� 7RUUHV-0HQGH]� )��
&HSHGD-$UJXHOOHV2�� %LRORJLF� PRQLWRULQJ� DQG�
FDXVHV�RI�IDLOXUH�LQ�F\FOHV�RI�VWHULOL]DWLRQ�LQ�GHQWDO�
FDUH�RIILFHV�LQ�0H[LFR���$P�-�,QIHFW�&RQWURO��������

������������-���GRL����������M�DMLF������������� 
��� 5DQL� /�� 3UDGHHS�� 6WHULOL]DWLRQ� 3URWRFROV� LQ� 

'HQWLVWU\� -� $� 5HYLHZ�� -� 3KDUPDFHXWLF� 6FL� 5HV��
���������������-���� 

��� .DVKLI�0��.KDQ�0,��,TEDO�1��0D]KDU�/��0DKUXNK�6��
$UVKDG�0��HW�DO��(IIHFWLYHQHVV�RI�VWHULOL]DWLRQ�DQG�
GLVLQIHFWLRQ� RI� LQIHFWHG� WHHWK� IRU� LQVWLWXWLRQDO� XVH��
0HG�)RUXP�����������������-���� 
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'U��0HKZDVK�.DVKLI��&RUUHVSRQGLQJ�$XWKRU� 
$VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�2UDO�3DWKRORJ\ 
.DUDFKL�0HGLFDO�DQG�'HQWDO�&ROOHJH 
.DUDFKL��6LQGK-3DNLVWDQ� 
(PDLO��PHKZDVKNDVKLI#JPDLO�FRP 
 
'U��0XKDPPDG�$EGXOODK�.DPUDQ 
'HSDUWPHQW�RI�2UWKRGRQWLFV��� 
/LDTXDW�&ROOHJH�RI�0HGLFLQH�DQG�'HQWLVWU\ 
'DU-XO-6HKDW�+RVSLWDO��.DUDFKL��6LQGK-3DNLVWDQ� 
 
'U��7DKHUD�$\XE� 
$VVRFLDWH�3URIHVVRU 
'HSDUWPHQW�RI�2UDO�DQG�0D[LOORIDFLDO�6XUJHU\ 
/LDTXDW�&ROOHJH�RI�0HGLFLQH�DQG�'HQWLVWU\ 
'DU-XO-6HKDW�+RVSLWDO��.DUDFKL��6LQGK-3DNLVWDQ� 
 
3URI��6\HG�6KHHUD]�+XVVDLQ 
'HSDUWPHQW�RI�2UWKRGRQWLFV 
.DUDFKL�0HGLFDO�DQG�'HQWDO�&ROOHJH 
.DUDFKL��6LQGK-3DNLVWDQ� 
 
'U��0XKDPPDG�,UIDQ�.KDQ 
$VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�3DWKRORJ\ 
.DUDFKL�0HGLFDO�DQG�'HQWDO�&ROOHJH 
.DUDFKL��6LQGK-3DNLVWDQ�� 


