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PDQ\�SDUWV�RI� WKH�ZRUOG�� ��7KLV�KDV� UHVXOWHG�

LQ�HFRQRPLF�LPSOLFDWLRQV�ZKHUH�OLPLWHG�KHDOWK�

FDUH�UHVRXUFHV�KDYH�KDG�WR�EHDU�WKH�LQFUHDV�
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1&'V�� ����� )URP� ����� WR� ����� LQ� %UXQHL� 'D�

UXVVDODP�� WKH� OHDGLQJ� FDXVHV� RI� PRUWDOLW\�

KDYH�DOO�EHHQ�GXH�WR�1&'V����2EHVLW\�LV�RQH�RI�

WKH� PRVW� VWURQJO\� DVVRFLDWHG� ULVN� IDFWRUV�

OLQNHG� WR�1&'V� VXFK�DV�GLDEHWHV�DQG� FDUGLR�

YDVFXODU�GLVHDVH�� ����� ,Q������� WKH�SUHYDOHQFH�

RI�REHVLW\�LQ�%UXQHL¶V�SRSXODWLRQ�ZDV�UHSRUWHG�

DV����������$V�VXFK��RQH�RI�WKH�WDUJHWV�RI�WKH�

0LQLVWU\�RI�+HDOWK�LV�WR�UHGXFH�WKH�SURSRUWLRQ�



RI�REHVLW\�ZLWKLQ�WKH�SRSXODWLRQ��� 

 

 7KH�PDQDJHPHQW�RI�REHVLW\�LV�D�PXO�

WLGLVFLSOLQDU\� WDVN�� &OLQLFLDQV� SOD\� DQ� LP�

SRUWDQW�UROH�E\�SURYLGLQJ�HYLGHQFH-EDVHG�DG�

YLFH� WR� WKHLU� SDWLHQWV� UHJDUGLQJ� KHDOWK� ULVNV�

DVVRFLDWHG� ZLWK� H[FHVV� ZHLJKW� DQG� UHFRP�

PHQGLQJ�PHDVXUHV�WR�UHGXFH�WKHP��,Q�D�V\V�

WHPDWLF� UHYLHZ� DQG� PHWD-DQDO\VLV�� SULPDU\�

FDUH� SURYLGHUV
� DGYLFH� DSSHDUHG� WR� KDYH� D�

VLJQLILFDQW� SRVLWLYH� LPSDFW� RQ� SDWLHQWV¶� DW�

WHPSWV�WR�FKDQJH�EHKDYLRXUV�UHODWHG�WR�WKHLU�

ZHLJKW�� �� 6WXGLHV� KDYH� VKRZQ� WKDW� SDWLHQWV�

PD\�EH�OHVV�WUXVWLQJ�WRZDUGV�RYHUZHLJKW�SK\�

VLFLDQV�ZKHQ�FRPSDUHG�WR�QRUPDO�ZHLJKW�SK\�

VLFLDQV� DQG� WKLV� ZRXOG� QHJDWLYHO\� DIIHFW� SD�

WLHQWV
� LQFOLQDWLRQ� WR� IROORZ�PHGLFDO� DGYLFH�� ��

,Q� DGGLWLRQ�� SK\VLFLDQV� ZKR� DUH� RYHUZHLJKW�

DUH�OHVV�OLNHO\�WR�HQJDJH�WKHLU�REHVH�SDWLHQWV�

LQ�ZHLJKW� ORVV� GLVFXVVLRQV� FRPSDUHG� WR� WKHLU�

QRUPDO� ZHLJKW� FRXQWHUSDUWV�� �� 7KLV� ZDV� DOVR�

UHIOHFWHG�E\�D�UHFHQW�ORFDO�VWXG\�ZKLFK�IRXQG�

WKDW�RYHUZHLJKW�JHQHUDO�SUDFWLWLRQHUV�FODLPHG�

WKH\�ZHUH�PRUH�XQFRPIRUWDEOH�ZKHQ�H[DPLQ�

LQJ�REHVH�SDWLHQWV���� 

 

 $� VWXG\� LQ� WKH�8QLWHG�6WDWHV� VKRZHG�

WKDW� ����RI� GRFWRUV�ZHUH� RYHUZHLJKW� DW� WKH�

EHJLQQLQJ� RI� UHVLGHQF\� ZKLFK� LQFUHDVHG� WR�

����DW�WKH�HQG�RI�WKHLU�WKLUG�\HDU�UHVLGHQF\��
��� 5HJLRQDOO\�� LQ� 7KDLODQG�� UHVXOWV� IRXQG� WKDW�

DOPRVW�����RI�WKH�KHDOWK�ZRUNHUV�ZHUH�RYHU�

ZHLJKW�RU�REHVH����� 

 

 7R� GDWH�� WKHUH� KDV� EHHQ� QR� VWXGLHV�

KDYH� EHHQ� SXEOLVKHG� IRU� � KHDOWK� ZRUNHUV� LQ�
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LQJ�SURJUDPPH�DPRQJVW�FLYLO�VHUYDQWV�LQ�%UX�

QHL�UHSRUWHG�����DV�RYHUZHLJKW�DQG�DQRWKHU�

����DV�REHVH�����7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�

HVWLPDWH� WKH� SUHYDOHQFH� RI� RYHUZHLJKW� DQG�

REHVLW\� DPRQJVW� GRFWRUV� LQ� %UXQHL� 'DUXV�

VDODP�� ,W� DOVR� DLPHG� WR� FRPSDUH� WKH� SUHYD�

OHQFH� EHWZHHQ� GLIIHUHQW� JURXSV� RI� GRFWRUV� LQ�

DQ� DWWHPSW� WR� H[SORUH� SRVVLEOH� IDFWRUV� WKDW�

PD\�EH�DVVRFLDWHG�ZLWK�RYHUZHLJKW�DQG�REH�

VLW\��,W�ZDV�DOVR�RI�VWURQJ�RFFXSDWLRQDO�KHDOWK�

LQWHUHVW� EHFDXVH� TXDQWLWDWLYH� GDWD� IURP� WKLV�

VWXG\� RQ� SUHYDOHQFH� DQG� DVVRFLDWHG� IDFWRUV�

PD\� KHOS� SURPRWH� SRVLWLYH� KHDOWK� LQWHUYHQ�

WLRQV� IRU� WKLV� SRSXODWLRQ�� )XUWKHUPRUH�� LW� LV�

KRSHG� WKDW�GDWD� IURP� WKLV� VWXG\�ZLOO� DFW�DV�D�

EDVHOLQH�IRU�IXWXUH�UHVHDUFK� 
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6WXG\� GHVLJQ� DQG� SRSXODWLRQ��7KLV�ZDV�D�

FURVV-VHFWLRQDO�VWXG\�XVLQJ�GDWD�IURP�WKH�UHF�

RUGV�DYDLODEOH�DW�WKH�2FFXSDWLRQDO�+HDOWK�'LYL�

VLRQ��2+'���0LQLVWU\�RI�+HDOWK��,QFOXGHG�LQ�WKH�

VWXG\�ZHUH�DOO�GRFWRUV��IURP�ERWK�JRYHUQPHQW�

DQG� SULYDWH� VHFWRUV�� ZKR� KDG� XQGHUJRQH� WKH�

PHGLFDO� ILWQHVV� H[DPLQDWLRQ� IURP� -DQXDU\�

�����WR�'HFHPEHU�������LQFOXVLYH���1R�VDP�

SOLQJ� ZDV� XVHG� DV� DOO� HOLJLEOH� VXEMHFWV� ZHUH�

LQFOXGHG��([FOXGHG�IURP�WKH�VWXG\�ZHUH�WKRVH�

ZLWK�PLVVLQJ�GDWD� IRU�ERG\�PDVV� LQGH[��%0,��

DQG�ZLWKRXW�DQ\�KHLJKW�RU�ZHLJKW�GDWD�DYDLOD�

EOH� 

 

 $V� SDUW� RI� WKH� %UXQHL� 0HGLFDO� %RDUG�

UHTXLUHPHQWV� IRU� GRFWRUV� WR� REWDLQ� WKHLU� OL�

FHQVH� WR� SUDFWLFH�� DOO� GRFWRUV� DUH� UHTXLUHG� WR�

KDYH� D� PHGLFDO� ILWQHVV� H[DPLQDWLRQ� HYHU\�

WKUHH� \HDUV� DW� WKH� 2+'�� 0LQLVWU\� RI� +HDOWK��

7KH�PHGLFDO�ILWQHVV�H[DPLQDWLRQ�VFUHHQV�IRU�D�

VHULHV� RI� PHDVXUHPHQWV� LQFOXGLQJ� ZHLJKW��

KHLJKW�DQG�%0,�� 

 

'DWD� FROOHFWLRQ�� 2+'� VWDII� LGHQWLILHG� DOO�

GRFWRUV�WKDW�ZHUH�VHHQ�LQ�WKH�2+'�ZLWKLQ�WKH�

VSHFLILHG� GDWHV�� $OO� HOLJLEOH� UHFRUGV� ZHUH� LQ�

FOXGHG� LQ� WKH� VWXG\� DQG� WKH� VWDII� KHOSHG� RE�

WDLQ� WKH� GHWDLOV� WKDW� ZHUH� UHTXLUHG� IURP� WKH�

UHFRUGV��'DWD�ZDV�DQRQ\PLVHG�DQG� WKHQ� UHF�

RUGHG�E\�WKH�DXWKRU� 

 

 7KH� IROORZLQJ� GHWDLOV� ZHUH� UHFRUGHG�

GLUHFWO\�LQWR�WKH�,%0�6366�6WDWLVWLFV�SURJUDP��
���$JH��JHQGHU��HWKQLFLW\��SODFH�RI�ZRUN��WUHDW�

PHQW� IRU� FKURQLF� GLVHDVH� DQG� %0,�� $JH� ZDV�

DUELWUDULO\�FDWHJRULVHG�DV�OHVV�WKDQ����\HDUV�RU�

��� \HDUV� DQG� DERYH�� (WKQLFLW\� ZDV� JURXSHG�

LQWR�0DOD\��&KLQHVH��RWKHU�$6($1��6RXWK-(DVW�

$VLDQ� 1DWLRQDOV��� RWKHU� $VLDQ�� DQG� RWKHUV��
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FRPPXQLW\�� 7KRVH� RQ� WUHDWPHQW� IRU� FKURQLF�

GLVHDVH�ZDV�VSHFLILHG�DV�WDNLQJ�UHJXODU�PHGL�

FDWLRQ� IRU� GLDEHWHV�� G\VOLSLGDHPLD� RU� K\SHU�

WHQVLRQ�RQO\��%0,�ZDV�VXEGLYLGHG�DFFRUGLQJ�WR�

WKH� :RUOG� +HDOWK� 2UJDQLVDWLRQ� FODVVLILFDWLRQ��

QRUPDO� ����� RYHUZHLJKW� ������� REHVH� �����
�������'DWD�UHFRUGHG�UHPDLQHG�DQRQ\PRXV�ZLWK�

QR�PHDQV� RI� LGHQWLI\LQJ� DQ\� LQGLYLGXDO�� 'DWD�

ZDV�DOVR�SDVVZRUG�SURWHFWHG�� 

 

6WDWLVWLFDO� DQDO\VLV��7KH�,%0�6366�6WDWLV�

WLFV� SURJUDPPH� ��� ZDV� XVHG� WR� DQDO\VH� WKH�

UHVXOWV�� 7KH� 3HDUVRQ� FKL-VTXDUHG� WHVW� ZDV�

XVHG� WR� FRPSDUH� WKH� RYHUDOO� GLIIHUHQFH� LQ�

SUHYDOHQFH�EHWZHHQ�JURXSV��$GGLWLRQDOO\��PXO�

WLQRPLDO� ORJLVWLF� UHJUHVVLRQ�DQDO\VLV�ZDV�XVHG�

WR� FRPSDUH�SUHYDOHQFH�EHWZHHQ� VSHFLILF� VXE-

JURXSV�ZKHUH�VLJQLILFDQW�GLIIHUHQFH�ZDV�IRXQG�

E\�WKH�3HDUVRQ�FKL-VTXDUHG�WHVW� 

 

(WKLFDO� FRQVLGHUDWLRQV�� 7KLV� VWXG\� UH�

FHLYHG�HWKLFDO� DSSURYDO� E\� WKH�8QLYHUVLW\�5H�

VHDUFK� (WKLFV� &RPPLWWHH� RI� 8QLYHUVLWL� %UXQHL�
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2XW�RI�D�WRWDO�RI�����GRFWRUV�WKDW�PHW�WKH�LQ�

FOXVLRQ� FULWHULD�� RQH�ZDV� H[FOXGHG� EHFDXVH� LW�

ZDV�D�GXSOLFDWH�DQG���� ����PDOH�DQG���� IH�

PDOH��ZHUH�H[FOXGHG�EHFDXVH�QR�%0,��KHLJKW�

RU� ZHLJKW� ZHUH� UHFRUGHG�� 7KH� VXEMHFWV� GH�

PRJUDSKLFV�DUH�VKRZQ�LQ�7DEOH���� 

 

 7KH�PHDQ� %0,�ZDV� ������ NJ�P�� �6'�

�������7KH�SUHYDOHQFH�RI�RYHUZHLJKW�DQG�REH�

VLW\�LI�VKRZQ�LQ�)LJXUH��� 

 

 3HDUVRQ�FKL-VTXDUHG� WHVW�DV�VKRZQ� LQ�

WDEOH�,,�VKRZHG�WKHUH�ZHUH�VWDWLVWLFDOO\�VLJQLIL�

FDQW� GLIIHUHQFHV� RI� SUHYDOHQFH� EHWZHHQ� QRU�

PDO�ZHLJKW�� RYHUZHLJKW� DQG� REHVLW\� EHWZHHQ�

GLIIHUHQW� JHQGHUV� �S��������� HWKQLFLWLHV�

�S��������DQG�ZLWK�RU�ZLWKRXW�FKURQLF�GLVHDVH�

�S���������3UHYDOHQFH�RI�RYHUZHLJKW�DQG�REH� )LJ������%UHDNGRZQ�RI�ZHLJKW�GLVWULEXWLRQV� 
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2YHUZHLJKW 

 
1RUPDO 

����� ����� 

����� 

 3HDUVRQ�FKL-VTXDUHG� WHVW�DV�VKRZQ� LQ�

7DEOH���VKRZHG�WKHUH�ZHUH�VWDWLVWLFDOO\�VLJQLIL�

FDQW�GLIIHUHQFHV�EHWZHHQ�QRUPDO�ZHLJKW��RYHU�

ZHLJKW�DQG�REHVLW\�EHWZHHQ�GLIIHUHQW�JHQGHUV�

�S��������� HWKQLFLWLHV� �S��������DQG�ZLWK�RU�

ZLWKRXW�FKURQLF�GLVHDVH��S���������7KH�SUHY�

DOHQFH� RI� RYHUZHLJKW� DQG� REHVLW\� LQ� PDOHV�

ZHUH� ������ DQG� ������ UHVSHFWLYHO\� FRP�

SDUHG�WR�������DQG�������LQ�IHPDOHV�UHVSHF�

�02+'�,6$�HW�DO��%UXQHL�,QW�0HG�-������������������� 
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  1R ���������� ���������� ��������� ����������   

  <HV ��������� ��������� ��������� ���������   

([SHFWHG�FRXQW�SHUFHQWDJH ������ ������ ������     

WLYHO\�� $PRQJVW� WKH� GLIIHUHQW� HWKQLFLWLHV�� WKH�

SUHYDOHQFH�RI�RYHUZHLJKW�ZDV�JUHDWHVW� LQ� WKH�

2WKHU� $VLDQ� JURXS� �������� DQG� WKH� SUHYD�

OHQFH� RI� REHVLW\� ZDV� JUHDWHVW� LQ� WKH� 0DOD\�

JURXS����������7KH�SUHYDOHQFH�RI�RYHUZHLJKW�

�������� DQG� REHVLW\� �������� ZHUH� ERWK�

JUHDWHU�LQ�WKH�JURXS�RQ�WUHDWPHQW�IRU�FKURQLF�

GLVHDVH� ZKHQ� FRPSDUHG� WR� WKRVH� ZLWKRXW�

������� DQG� ������ UHVSHFWLYHO\��� 7KHUH� ZDV�

QR� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ�

DJH� JURXSV� �S ������� DQG� SODFHV� RI� ZRUN�

�S ������� 

 

 0XOWLQRPLDO� ORJLVWLF� UHJUHVVLRQ� DQDO\�

VLV� KDV� EHHQ� VXPPDULVHG� LQ� 7DEOH� ��� 0DOHV�

ZHUH� VWDWLVWLFDOO\� VLJQLILFDQWO\� PRUH� OLNHO\� WR�

EH� RYHUZHLJKW� FRPSDUHG� WR� IHPDOHV�

�S �������� 0DOD\V� ZHUH� VWDWLVWLFDOO\� VLJQLIL�

FDQWO\�OHDVW�OLNHO\�WR�EH�RYHUZHLJKW��S ��������

&KLQHVH�DQG�RWKHU�$6($1V�ZHUH�DOVR�OHVV�OLNH�

O\�WR�EH�RYHUZHLJKW�EXW�WKHVH�ZHUH�QRW�VWDWLV�

WLFDOO\� VLJQLILFDQW� �S ������ DQG� S ������ UH�

VSHFWLYHO\���7KRVH�QRW�RQ�WUHDWPHQW�IRU�FKURQ�

LF� GLVHDVH� ZHUH� OHVV� OLNHO\� WR� EH� RYHUZHLJKW�

EXW� WKLV� ZDV� QRW� VWDWLVWLFDOO\� VLJQLILFDQW�

�S �������� 

 

 :LWK� UHJDUGV� WR� REHVLW\�� PDOHV� ZHUH�

OHVV� OLNHO\� WR� EH� REHVH� FRPSDUHG� WR� IHPDOHV�

EXW� WKLV� ZDV� QRW� VWDWLVWLFDOO\� VLJQLILFDQW�

�S �������� &KLQHVH� ZHUH� VWDWLVWLFDOO\� VLJQLIL�

FDQWO\�OHDVW�OLNHO\�WR�EH�REHVH��S ��������0D�

OD\V�ZHUH�PRUH� OLNHO\� WR� EH� REHVH� DQG� RWKHU�

$6($1V�ZHUH�OHVV�OLNHO\�WR�EH�REHVH�EXW�WKHVH�

ZHUH�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��S ������DQG�

S ������ UHVSHFWLYHO\��� 7KRVH� QRW� RQ� WUHDW�

PHQW�IRU�FKURQLF�GLVHDVH�ZHUH�VWDWLVWLFDOO\�VLJ�

QLILFDQWO\�OHVV�OLNHO\�WR�EH�REHVH��S �������� 

',6&866,216 

7KH�UHVXOWV�RI�RXU�VWXG\�VKRZHG�WKDW�WKH�SUHY�

DOHQFH�RI�RYHUZHLJKW� LQ�GRFWRUV� ��������ZDV�

VLPLODU�WR�WKH�SUHYDOHQFH�RI�RYHUZHLJKW�LQ�WKH�

FLYLO� VHUYDQW� SRSXODWLRQ� ������� 7KH� SUHYD�

OHQFH�RI�REHVLW\�LQ�GRFWRUV���������ZDV�ORZHU�

WKDQ� WKH�JHQHUDO�SRSXODWLRQ���������DQG� WKH�

�02+'�,6$�HW�DO��%UXQHL�,QW�0HG�-������������������� 

7DEOH����$VVRFLDWLRQ�RI�WKH�YDULRXV�YDULDEOHV�ZLWK�ZHLJKW�GLVRUGHUV� 



%0,� 
FDWHJRU\�D   &RHIILFLHQW 2GGV� 

UDWLR 
6LJQLILFDQFH�
YDOXH 

2YHU�
ZHLJKW ,QWHUFHSW �����   ����� 

          

  0DOH ����� ����� ����� 

  )HPDOH �E     

          

  0DOD\ -����� ����� ����� 

  &KLQHVH -����� ����� ����� 

  2WKHU�$6($1 -����� ����� ����� 

  2WKHU�$VLDQ �E     

          

  1R�WUHDWPHQW -����� ����� ����� 

  2Q�WUHDWPHQW �E     

          

2EHVLW\ ,QWHUFHSW �����   ����� 

          

  0DOH -����� ����� ����� 

  )HPDOH �E     

          

  0DOD\ ����� ����� ����� 

  &KLQHVH -����� ����� ����� 

  2WKHU�$6($1 -����� ����� ����� 

  2WKHU�$VLDQ �E     

          

  1R�WUHDWPHQW -����� ����� ����� 

  2Q�WUHDWPHQW �E     

FLYLO�VHUYDQW�SRSXODWLRQ������������� 

 

 7KH� KLJKHU� SUHYDOHQFH� RI� REHVLW\�

DPRQJ�IHPDOH�GRFWRUV���������UHIOHFWV�ZRUOG�

ZLGH�WUHQGV�RI�KLJKHU�SUHYDOHQFH�RI�REHVLW\�LQ�

ZRPHQ�FRPSDUHG�WR�PHQ��+RZHYHU�WKH�VLJQLI�

LFDQWO\�KLJKHU� OLNHOLKRRG�RI�RYHUZHLJKW�DPRQJ�

PDOH� GRFWRUV� �������� FRPSDUHG� WR� IHPDOH�

GRFWRUV��������� LV�GLIIHUHQW�WR�WKH�ZRUOGZLGH�

WUHQG� ZKHUH� WKHUH� LV� QR� GLIIHUHQFH� EHWZHHQ�

JHQGHUV���� 

 

 ,Q�WKLV�VWXG\��DFURVV�WKH�GLIIHUHQW�HWK�

QLF�JURXSV��RYHUZHLJKW�ZDV�IRXQG�WR�EH�VLJQLI�

LFDQWO\� OHVV� OLNHO\� DPRQJ� 0DOD\V� DQG� REHVLW\�

ZDV� VLJQLILFDQWO\� OHVV� OLNHO\� DPRQJ� &KLQHVH��

6XFK�ILQGLQJV�RQ�HWKQLF�GLIIHUHQFHV�KDYH�EHHQ�

VKRZQ� LQ� RWKHU� VWXGLHV� DQG� ZHUH� DVVRFLDWHG�

ZLWK� ERWK� JHQHWLFV� DQG� OLIHVW\OH� IDFWRUV�� �������

'LIIHUHQW�JURXSV�DOVR�KDYH�GLIIHUHQW� DFFHSWHG�

QRUPV�ZLWK�UHJDUG�WR�ERG\�KDELWXV�������� 

 7KLV�VWXG\�IRXQG�WKDW�WKRVH�ZKR�ZHUH�

DOUHDG\�RQ�WUHDWPHQW�IRU�FKURQLF�GLVHDVH�ZHUH�

DVVRFLDWHG�REHVLW\�� ,W� LV� SRVVLEOH� WKDW�REHVLW\�

ZDV�RQH�RI�WKH�IDFWRUV� OHDGLQJ�WR�FKURQLF�GLV�

HDVH�WKDW�UHTXLUHG�WUHDWPHQW�LQ�WKH�ILUVW�SODFH��
�����7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�RI�RYHU�

ZHLJKW�EHWZHHQ�WKHVH�JURXSV� 

 

 7KH�UHVXOWV�DOVR�VKRZHG�QR�VLJQLILFDQW�

GLIIHUHQFH�EHWZHHQ�WKH�WZR�DJH�JURXSV�ZKLFK�

ZDV� XQH[SHFWHG� VLQFH� RWKHU� VWXGLHV� KDYH�

VKRZQ� WKDW� %0,� WHQGV� WR� SURJUHVVLYHO\� LQ�

FUHDVH�XS�WR�WKH�DJH�RI����\HDUV�����7KLV�VWXG\�

GLG�QRW�ILQG�DQ\�VLJQLILFDQW�GLIIHUHQFH�LQ�RYHU�

ZHLJKW�RU�REHVLW\�SUHYDOHQFH�EHWZHHQ�KRVSLWDO�

DQG� FRPPXQLW\� GRFWRUV�� 6KLIW� ZRUN� ZKLFK� LV�

XVXDOO\�PRUH�FRPPRQ�LQ�KRVSLWDO�GRFWRUV�KDV�

EHHQ�DVVRFLDWHG�ZLWK�REHVLW\�LQ�SUHYLRXV�VWXG�

LHV�����)XUWKHU�VWXGLHV�VKRXOG�EH�FRQVLGHUHG�WR�

H[SORUH�WKLV�IDFWRU�LQ�WKH�ORFDO�VHWWLQJ� 

 

 7KH�DXWKRU�LGHQWLILHG�D�QXPEHU�RI�OLP�

LWDWLRQV� WR� WKH� VWXG\�� ,Q� WKLV� FDVH�� ��� RI� WKH�

GRFWRUV�ZLWK�PLVVLQJ�YDOXHV� IRU�%0,� �ZLWK�QR�

KHLJKW� RU� ZHLJKW� GDWD�� ZHUH� QRW� LQFOXGHG� LQ�

WKH�VWXG\��7KHUH�PD\�KDYH�EHHQ�IXUWKHU�PLVV�

LQJ� GDWD� EHFDXVH� VRPH� PD\� KDYH� KDG� WKH�

PHGLFDO� ILWQHVV� H[DPLQDWLRQ� GRQH� RQO\� MXVW�

RXWVLGH� WKH� GDWHV� VSHFLILHG� E\� WKH� LQFOXVLRQ�

FULWHULD�� 7KH� GDWD� ZKLFK� ZDV� FROOHFWHG� UHWUR�

VSHFWLYHO\� UHSUHVHQWHG� YDOXHV� RYHU� D� WKUHH�

\HDU� SHULRG� ZKLFK� PD\� QRW� UHIOHFW� WKH� PRVW�

FXUUHQW� YDOXHV�� 6RPH� GRFWRUV�PD\� KDYH� DOVR�

VLQFH�UHWLUHG�RU�OHIW�FOLQLFDO�SUDFWLFH��2QO\�GDWD�

SULRU� WR������ZDV�FKRVHQ� WR�EH�FROOHFWHG�EH�

FDXVH�WKH�DXWKRU�ZDQWHG� WR�FROOHFW�GDWD�SULRU�

WR�WKH� LQWURGXFWLRQ�RI�WKH�HOHFWURQLF�FDUH�UHF�

RUGV� V\VWHP� LQ� WKH� 2+'� ZKLFK� VWDUWHG� LQ�

����� 

 

 7KH� WKUHH-\HDUO\� PHGLFDO� ILWQHVV� H[�

DPLQDWLRQ�IRU�GRFWRUV�SURYLGHV�D�JUHDW�RSSRU�

WXQLW\� WR�SURYLGH�SHULRGLF�KHDOWK� VFUHHQLQJ� WR�

GRFWRUV� DV� SDUW� RI� ZRUNSODFH� KHDOWK� SURPR�

WLRQ�� ��� 7KH� VWXG\� FDSWXUHG� DQWKURSRPHWULF�

PHDVXUHPHQW�RI�WKH�%0,�VWDWXV�RI�WKH�PDMRUL�

W\� RI� GRFWRUV� LQ� WKH� FRXQWU\�� ,W� SURYLGHV� D�

�02+'�,6$�HW�DO��%UXQHL�,QW�0HG�-������������������� 

7DEOH����/RJLVWLF�UHJUHVVLRQ�DQDO\VHV� 



JRRG� LQGLFDWLRQ� RQ� WKH� QXWULWLRQDO� DQG�PHWD�

EROLF�VWDWXV�RI�WKH�GRFWRUV�ZKLFK�FDQ�DFW�DV�D�

EDVLV� IRU� DQ\� ZRUNSODFH� KHDOWK� SURPRWLRQ�

VWUDWHJ\� WR� LPSURYH� WKH� KHDOWK� RI� GRFWRUV��

7KHUH�KDYH�EHHQ�VRPH�SRVLWLYH� ILQGLQJV� IURP�

VWXGLHV�ORRNLQJ�DW�KHDOWK�SURPRWLRQ�DQG�KHDOWK�

LQWHUYHQWLRQV� DW� ZRUN� OHDGLQJ� WR� LQFUHDVHG�

SURGXFWLYLW\�� OHVV� VLFNQHVV� DEVHQFH� DQG� LP�

SURYHG�ZHOO-EHLQJ�� ��� )XUWKHUPRUH�� LPSURYLQJ�

WKH�%0,�RI�GRFWRUV�PD\�UHVXOW� LQ�EHWWHU�PDQ�

DJHPHQW�RI�REHVH�SDWLHQWV���-��� 

 

 $OWKRXJK�V\VWHPDWLF�UHYLHZV�KDYH�QRW�

IRXQG� HYLGHQFH� WKDW� DQ\� SDUWLFXODU� QDWLRQDO�

SXEOLF�KHDOWK�LQLWLDWLYH�KDYH�UHVXOWHG�LQ�VWDWLV�

WLFDOO\� VLJQLILFDQW� HIIHFWLYH� UHGXFWLRQ� LQ� WKH�

SUHYDOHQFH� RI� REHVLW\�� ������� KHDOWK� SURPRWLRQ�

UHPDLQV� D� FRQWLQXHG� HIIRUW� EHFDXVH� FHUWDLQ�

KHDOWK�LQWHUYHQWLRQV�GR�KHOS�PDQ\�REHVH�SHR�

SOH� DFKLHYH� ZHLJKW� ORVV�� ��� ,Q� 6LQJDSRUH�� DQ�

LQWHUYHQWLRQ� SURPRWLQJ� KHDOWK\� OLIHVW\OH� ZDV�

LQWURGXFHG�DW� D� VFKRRO� OHYHO� DQG� OHG� WR� VRPH�

VXFFHVV�����5HFHQWO\�LQ�%UXQHL�'DUXVVDODP��WKH�

JRYHUQPHQW� LQLWLDWLYH� RI� D� ZHLJKW� ORVV� SUR�

JUDPPH� IRU� REHVH� SDWLHQWV�� VKRZHG� VWDWLVWL�

FDOO\�VLJQLILFDQW�ZHLJKW�ORVV�DV�ZHOO�DV�D�UHGXF�

WLRQ�RI�RWKHU�FDUGLRYDVFXODU�ULVN�IDFWRUV���� 

 

 )XUWKHU� UHVHDUFK� ZRXOG� EH� XVHIXO� WR�

ILQG�RXW�RWKHU�IDFWRUV�WKDW�PD\�FRQWULEXWH�WR�

ZDUG� RYHUZHLJKW� RU� REHVLW\� LQ� WKLV� JURXS� RI�

VXEMHFWV��HVSHFLDOO\�EHWZHHQ�WKH�GLIIHUHQW�HWK�

QLFLWLHV��2WKHU�SRWHQWLDO� DUHDV�RI� VWXG\�ZRXOG�

EH� ZRUNSODFH� LVVXHV� WKDW� VXUURXQG� GRFWRUV��

QDPHO\�� ZRUNLQJ� RXW-RI-KRXUV�� ORQJ� VKLIWV��

RWKHU� UHVSRQVLELOLWLHV� LQFOXGLQJ� OLIH-DQG-GHDWK�

VLWXDWLRQV��DQG�KLJKO\�VWUHVVIXO�HQYLURQPHQWV��

7KH�LPSDFW�RI�WKHVH�IDFWRUV�XSRQ�WKH�DELOLW\�RI�

GRFWRUV�WR�VXVWDLQ�D�KHDOWK\�OLIHVW\OH�FDQ�WKHQ�

EH�UHVHDUFKHG� 

 

 ,Q� FRQFOXVLRQ�� RXU� VWXG\� VKRZHG� WKDW�

WKH� SUHYDOHQFH� RI� RYHUZHLJKW� LQ� GRFWRUV� LV�

VLPLODU� WR� %UXQHL¶V� FLYLO� VHUYDQWV� SRSXODWLRQ��

+RZHYHU��WKH�SUHYDOHQFH�RI�REHVLW\�LQ�GRFWRUV�

ZDV�ORZHU�WKDQ�%UXQHL¶V�FLYLO�VHUYDQWV�SRSXOD�

WLRQ� DV� ZHOO� DV� WKH� JHQHUDO� SRSXODWLRQ��

$PRQJVW�WKH�GLIIHUHQW�JURXSV��RYHUZHLJKW�ZDV�

PRUH� OLNHO\� LQ�PDOH�GRFWRUV��DQG�REHVLW\�ZDV�

PRVW� OLNHO\� LQ� WKRVH�RQ� WUHDWPHQW� IRU� FKURQLF�

GLVHDVH�� &RQYHUVHO\�� RYHUZHLJKW� ZDV� OHDVW�

OLNHO\� LQ�0DOD\�GRFWRUV��DQG�REHVLW\�ZDV� OHDVW�

OLNHO\�LQ�&KLQHVH�GRFWRUV� 

$FNQRZOHGJHPHQWV�� 7KDQNV�WR�'U�)D]HDQ�
,GULV��6HQLRU�/HFWXUHU�DQG�&RXUVH�&RRUGLQDWRU�
RI� WKH� 0DVWHUV� RI� 6FLHQFH� LQ� 3ULPDU\� +HDOWK�
&DUH�DW�8QLYHUVLWL�%UXQHL�'DUXVVDODP�� 

5()(5(1&(6 

���:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2�1RQFRPPXQLFD�

EOH� 'LVHDVHV�� >2QOLQH@��� ����� >FLWHG� ����� 2FWREHU�

���� $YDLODEOH� IURP�� KWWS���ZZZ�ZKR�LQW�

PHGLDFHQWUH�IDFWVKHHWV�IV����HQ�� 

��� %HDJOHKROH� 5�� (EUDKLP� 6�� 5HGG\� 6�� 9RXWH� -��

/HHGHU�6��&KURQLF�'LVHDVH�$FWLRQ�*URXS��3UHYHQWLRQ�

RI� FKURQLF�GLVHDVHV��D� FDOO� WR�DFWLRQ�� /DQFHW��������

��������-�� 

��� %HDJOHKROH�5��%RQLWD�5��+RUWRQ�5��HW�DO��3ULRULW\�

DFWLRQV� IRU� WKH� QRQ-FRPPXQLFDEOH� GLVHDVH� FULVLV��

/DQFHW����������������-��� 

��� 0LQLVWU\� RI� +HDOWK�� +HDOWK� ,QIRUPDWLRQ� %RRNOHW��

%UXQHL������� 

���0LQLVWU\�RI�+HDOWK��1DWLRQDO�+HDOWK�DQG�1XWULWLRQ�

DO�6WDWXV�6XUYH\��%UXQHL�'DUXVVDODP������� 

��� 0LQLVWU\�RI�+HDOWK��%UXQHL�1DWLRQDO�0XOWLVHFWRUDO�

$FWLRQ�3ODQ�IRU�3UHYHQWLRQ�DQG�&RQWURO�RI�1RQ�&RP�

PXQLFDEOH�'LVHDVHV��%UX0$3-1&'������–����� 

��� 5RVH�6��3R\QWHU�3��$QGHUVRQ�-��1RDU�6��&RQLJOLD�

UR� -�� 3K\VLFLDQ� ZHLJKW� ORVV� DGYLFH� DQG� SDWLHQW�

ZHLJKW� ORVV� EHKDYLRU� FKDQJH�� D� OLWHUDWXUH� UHYLHZ�

DQG� PHWD-DQDO\VLV� RI� VXUYH\� GDWD�� ,QW� -� 2EHV�

�/RQG���������������-��� 

��� 3XKO�5��*ROG�-��/XHGLFNH�-��'H3LHUUH�-��7KH�HIIHFW�

RI� SK\VLFLDQV
� ERG\� ZHLJKW� RQ� SDWLHQW� DWWLWXGHV��

LPSOLFDWLRQV�IRU�SK\VLFLDQ�VHOHFWLRQ��WUXVW�DQG�DGKHU�

HQFH� WR� PHGLFDO� DGYLFH�� ,QW� -� 2EHV� �/RQG��� ������

�������-��� 

��� %OHLFK�6��%HQQHWW�:��*XG]XQH�.��&RRSHU�/��,P�

SDFW� RI� SK\VLFLDQ� %0,� RQ� REHVLW\� FDUH� DQG� EHOLHIV��

2EHVLW\��6LOYHU�6SULQJ���������������-����� 

���� 6DHGRQ�0��1DLQJ�/��*HQHUDO�SUDFWLWLRQHUV
�DWWL�

WXGHV�WRZDUGV�REHVLW\�LQ�%UXQHL�'DUXVVDODP��%UXQHL�

,QW�0HG�-�������������-��� 

���� /HYHQWHU-5REHUWV�0��=RQIULOOR�0��<X�6��']LXUD�-��

6SLUR�'��2YHUZHLJKW�SK\VLFLDQV�GXULQJ�UHVLGHQF\��D�

FURVV-VHFWLRQDO� DQG� ORQJLWXGLQDO� VWXG\�� -� *UDG� 0HG�

(GXF�������������-��� 

���� $QJNXUDZDUDQRQ� &�� :LVHWERULVXW� $�� -LUDSRUQ�

�02+'�,6$�HW�DO��%UXQHL�,QW�0HG�-������������������� 



FKDURHQ��HW�DO��&KLDQJ�0DL�8QLYHUVLW\�+HDOWK�:RUNHU�

6WXG\�DLPLQJ�WRZDUG�D�EHWWHU�XQGHUVWDQGLQJ�RI�QRQ�

FRPPXQLFDEOH� GLVHDVH� GHYHORSPHQW� LQ� 7KDLODQG��

PHWKRGV� DQG� GHVFULSWLRQ� RI� VWXG\� SRSXODWLRQ�� &OLQ�

(SLGHPLRO��������������-��� 

����0LQLVWU\�RI�+HDOWK��,QWHJUDWHG�+HDOWK�6FUHHQLQJ�

	� +HDOWK� 3URPRWLRQ� 3URJUDPPH� DPRQJ� &LYLO� 6HUY�

DQWV��,+6+3������-������%UXQHL�'DUXVVDODP������ 

���� ,%0� &RUS�� ,%0� 6366� 6WDWLVWLFV� IRU� :LQGRZV��

9HUVLRQ������������� 

���� :+2� ([SHUW� &RQVXOWDWLRQ�� $SSURSULDWH� ERG\-

PDVV� LQGH[� IRU� $VLDQ� SRSXODWLRQV� DQG� LWV� LPSOLFD�

WLRQV� IRU�SROLF\�DQG� LQWHUYHQWLRQ�VWUDWHJLHV��/DQFHW��

����������-��� 

����:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2���*OREDO�'DWD�

EDVH� RQ� %RG\� 0DVV� ,QGH[�� >2QOLQH@�� >FLWHG� �����

'HF�� $YDLODEOH� IURP�� KWWS���DSSV�ZKR�LQW�EPL�

LQGH[�MVS"LQWUR3DJH LQWURB��KWPO� 

���� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� :+2� _� 2EHVLW\��

>2QOLQH@�� >FLWHG� ����� 'HF�� $YDLODEOH� IURP�� KWWS���

ZZZ�ZKR�LQW�JKR�QFG�ULVNBIDFWRUV�REHVLW\BWH[W�

HQ�� 

���� 6DOLQDV� <��:DQJ� /�� 'H:DQ� $�� 0XOWLHWKQLF� JH�

QRPH-ZLGH� DVVRFLDWLRQ� VWXG\� LGHQWLILHV� HWKQLF-

VSHFLILF� DVVRFLDWLRQV� ZLWK� ERG\�PDVV� LQGH[� LQ� +LV�

SDQLFV� DQG� $IULFDQ� $PHULFDQV�� %0&� *HQHW�� ������

������ 

���� )OHJDO�.��2JGHQ�&��<DQRYVNL�-��HW�DO��+LJK�DGL�

SRVLW\�DQG�KLJK�ERG\�PDVV�LQGH[-IRU-DJH�LQ�86�FKLO�

GUHQ� DQG� DGROHVFHQWV� RYHUDOO� DQG� E\� UDFH-HWKQLF�

JURXS��$P�-�&OLQ�1XWU���������������-�� 

���� 0LNRODMF]\N�5��,DQQRWWL�5��)DUKDW�7��7KRPDV�9��

(WKQLF� GLIIHUHQFHV� LQ� SHUFHSWLRQV� RI� ERG\� VDWLVIDF�

WLRQ� DQG� ERG\� DSSHDUDQFH� DPRQJ� 8�6�� 6FKRROFKLO�

GUHQ�� D� FURVV-VHFWLRQDO� VWXG\�� %0&� 3XEOLF� +HDOWK��

������������� 

���� $UFDQ�&��/DUVRQ�1��%DXHU�.��%HUJH�-��6WRU\�0��

1HXPDUN-6]WDLQHU� '�� 'LHWDU\� DQG� ZHLJKW-UHODWHG�

EHKDYLRXV� DQG� ERG\� PDVV� LQGH[� DPRQJ� +LVSDQLF��

+PRQJ��6RPDOL��DQG�ZKLWH�DGROHVFHQWV��-�$FDG�1XWU�

'LHW���������������-��� 

���� )OHJDO� .�� &DUUROO�0�� .XF]PDUVNL�5�� -RKQVRQ�&��

2YHUZHLJKW�DQG�REHVLW\�LQ�WKH�8QLWHG�6WDWHV��SUHYD�

OHQFH� DQG� WUHQGV�� ����-������ ,QW� -� 2EHV� 5HODW�

0HWDE�'LVRUG�������������-��� 

����$PDQL�5��*LOO�7��6KLIWZRUNLQJ��QXWULWLRQ�DQG�REH�
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