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3K\VLRWKHUDS\�DQG�2FFXSDWLRQDO�7KHUDS\�-RXUQDO

9ROXPH����1XPEHU����2FWREHU��'HFHPEHU�����

'2,��KWWS���G[�GRL�RUJ����������SRWM�������������������

�H�LH����WLFOH

(YDO�DWLQJ�WKH��LRPHFKDQLFDO�&KDQJHV�LQ�/R�HU�EDFN�5HJLRQ��
DPRQJ�WKH�3DWLHQWV��LWK�3RVW�7UD�PDWLF�,QM�ULHV�DUR�QG�WKH��

.QHH�-RLQW����3URWRFRO�IRU�D�6�VWHPDWLF�5HYLH�

�QVKLND�6LQJK���6�PLW�5DJKDY�

��WKRU��IILOLDWLRQ������VVLVWDQW�3URIHVVRU��6XEKDUWL�&ROOHJH�
RI�3K\VLRWKHUDS\��6ZDPL�9LYHNDNDQDQG�6XEKDUWL�8QLYHUVLW\��
0HHUXW���������8WWDU�3UDGHVK��,QGLD

&RUUHVSRQGLQJ� ��WKRU�� �QVKLND� 6LQJK�� �VVLVWDQW�
3URIHVVRU�� 6XEKDUWL� &ROOHJH� RI� 3K\VLRWKHUDS\�� 6ZDPL�
9LYHNDNDQDQG� 6XEKDUWL� 8QLYHUVLW\�� 0HHUXW� �������� 8WWDU�
3UDGHVK��,QGLD

(�PDLO��GUDQVKLNDVLQJK�VXEKDUWL�JPDLO�FRP

�EVWUDFW

.QHH�MRLQWV�ZKLFK�DUH�PRVW�FRPPRQO\�LQMXUHG�ERG\�SDUW�DQG�NQHH�MRLQW�LQMXULHV�FRQVWLWXWH�D�VLJQLILFDQW�SHUFHQWDJH�
RI�LQMXULHV�LQ�ERWK�SURIHVVLRQDO�DQG�UHFUHDWLRQDO�VSRUWVPHQ��5HGXFWLRQ�LQ�WKH�UDQJH�RI�NQHH�MRLQW�PRWLRQ�OHDGV�WR�
LQFUHDVHG�SHOYLF�PRWLRQ�DQG�D�FKDQJH�LQ�NLQHPDWLF�LQWHUDFWLRQ�LPSDFW�RQ�OXPEDU�VSLQH�PRELOLW\�DQG�VWDELOLW\��DQG�
FDQ�FDXVH�SDLQ�DQG�G\VIXQFWLRQ�LQ�WKH�ORZHU�EDFN�UHJLRQ��7KHUHIRUH��WKH�DERYH�VWDWHG�UHDVRQV�KLJKOLJKW�WKH�QHHG�
RI�DQDO\]LQJ�WKH�VSLQH�ELRPHFKDQLFDOO\��6R��WKDW�D�QHZ�SK\VLRWKHUDSHXWLF�DVVHVVPHQW�DQG�WUHDWPHQW�DSSURDFK�FDQ�
EH�GHYHORSHG�LQ�IXWXUH�WR�SUHYHQW�SHUPDQHQW�DGDSWLYH�FKDQJHV�LQ�WKH�SRVWXUH�LQ�SDWLHQWV�ZLWK�NQHH�LQMXULHV��7KLV�
V\VWHPDWLF� UHYLHZ� SURWRFRO� KDV� EHHQ� FRQGXFWHG� E\� WZR� LQGHSHQGHQW� UHYLHZHUV�ZKR� VHDUFKHG� WKHDUWLFOHV�XVLQJ�
HOHFWURQLF�VHDUFK�IRU�SXEOLFDWLRQV�LQ�VHYHUDO�GDWDEDVHV��*RRJOH�6FKRODU��,QGH[�&RSHUQLFXV��-6725��3XEPHG�0HGOLQH��
6FLHQFH'LUHFW��6FRSXV�DQG�:HE�RI�6FLHQFH���IWHU�DSSO\LQJ�WKH�VHOHFWLRQ�FULWHULD��VWXG\�SDSHUV�SXEOLVKHG�EHWZHHQ�
WKH�\HDUV������WR������KDYH�EHHQ�VHOHFWHG��6WXGLHV�RI�KXPDQ�SDUWLFLSDQWV�RI�DQ\�DJH�KDYLQJ�LQMXULHV�DURXQG�NQHH�
MRLQW�KDYH�EHHQ�HOLJLEOH��DQG�WKHUH�ZDV�QR�UHVWULFWLRQ�RQ�W\SH�RI�LQMXULHV���OO�WKH�VWXG\�SDSHUV�ZLOO�EH�DQDO\]HG�XVLQJ�
0RGLILHG�'RZQV�DQG�%ODFN�VFDOH�DQG�VFRUHV�ZLOO�EH�DZDUGHG�IRU�WKH�LWHPV�VHOHFWHG�RQ�D����SRLQW�VFDOH�7KLV�UHYLHZ�
KDV�FROOHFWHG�VHFRQGDU\�GDWD�RQO\��KHQFH�QR�HWKLFDO�DSSURYDO�ZDV�UHTXLUHG�7KH�UHVXOWV�RI�WKLV�UHYLHZ�SURWRFRO�ZLOO�
SURYLGH�HYLGHQFH�UHJDUGLQJ�FKDQJHV�LQ�ORZHU�EDFN�UHJLRQ�LQ�SDWLHQWV�ZLWK�LQMXULHV�DURXQG�NQHH�DQG�WKLV�LQIRUPDWLRQ�
ZLOO�EH�XVHIXO�LQ�SODQQLQJ�IRU�UHKDELOLWDWLRQ�LQ�NQHH�DQG�DURXQG�NQHH�LQMXU\��

.H��RUGV���/RZHU�EDFN�UHJLRQ��.QHH�,QMXULHV�

�R��WR�FLWH�WKLV�DUWLFOH�

�QVKLND�6LQJK��6XPLW�5DJKDY�(YDOXDWLQJ�WKH�%LRPHFKDQLFDO�&KDQJHV�DW�WKH�/RZHU�%DFN�5HJLRQ�DPRQJ�3DWLHQWV�ZLWK�3RVW�
7UDXPDWLF�,QMXULHV�DURXQG�WKH�.QHH�-RLQW����3URWRFRO�IRU�6\VWHPDWLF�5HYLHZ�3K\VLRWKHUDS\�DQG�2FFXSDWLRQDO�7KHUDS\�-RXUQDO��
������������������

,QWURG�FWLRQ

0XVFXORVNHOHWDO�LQMXULHV�DUH�WKH�PRVW�FRPPRQ�W\SH�
RI�VSRUWV�DQG�RWKHU�SK\VLFDO�DFWLYLW\�LQMXULHV��ZKLFK�
DFFRXQW�IRU����SHUFHQW�RI�LQMXULHV���.QHH�MRLQWV�ZKLFK�
DUH� PRVW� FRPPRQO\� LQMXUHG� ERG\� SDUW� DQG� NQHH�
joint� injuries� constitute� a� signi�cant� percentage�
RI� LQMXULHV� LQ� ERWK� SURIHVVLRQDO� DQG� UHFUHDWLRQDO�
VSRUWVPHQ�.�Physical�activityplays�a�signi�cant�role�
LQ�SUHVHUYLQJ�KHDOWK�DQG�ZHOO�EHLQJ�IRU�LQGLYLGXDOV�
RI�DOO�DJHV�DQG�KDV�EHHQ�UHVSRQVLEOH�IRU�GHFUHDVLQJ�

KHDOWK�ULVNV� DQG�ERG\�PDVV� LQGH[��DQG� LQFUHDVLQJ�
SK\VLFDO� FRPSHWHQF\� DQG� VRFLDO� LQWHUDFWLRQ��� %XW��
SK\VLFDO�DFWLYLW\�RIWHQ�FDUULHV�D�ULVN�RI�LQMXU\��ZKLFK�
FDQ� MHRSDUGL]HV� SK\VLFDO�� SV\FKRORJLFDO�� VRFLDO��
�nancial,�and�economic�well-being�of�an�individual.�
3DUWLFLSDWLRQ�LQ�VSRUWV�DQG�RWKHU�SK\VLFDO�DFWLYLWLHV�
by�young�adults�is�seen�as�a�signi�cant�risk�factor�
IRU�NQHH�LQMXU\���

.QHH� MRLQW� LV� WKH� PRVW� FRPPRQO\� LQMXUHG� MRLQW�
LQ� DGROHVFHQW� DWKOHWHV�� LQ�86���ZLWK� DQ� HVWLPDWHG�
����PLOOLRQ� LQMXULHV�SHU� \HDU��� 6XFK� W\SH� RI� LQMXU\�
XVXDOO\� LQYROYHV� FRVWO\� VXUJHU\� DQG� H[WHQVLYH�
UHKDELOLWDWLRQ�� �� NQHH� LQMXU\� FDQ� DIIHFW� SK\VLFDO�
DFWLYLW\� DQG� SK\VLFDO� FDSDFLWLHV� WHPSRUDULO\� DQG�
WR� VRPH� H[WHQW� SHUPDQHQWO\��� )XUWKHUPRUH��ZKLOH�
NQHH� LQMXULHV� PD\� KDYH� DQ� HFRQRPLF� LPSDFW� RQ�
LQMXUHG� SHUVRQV�� WKH\� DOVR� SRVH� D� EXUGHQ� RQ� WKH�
KHDOWK�FDUH�V\VWHP���+XPDQ�ERG\�LV�D�FROOHFWLRQ�RI�
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QXPHURXV�VHJPHQWV�DQG�DOO�RI�WKH�ERG\�V�VHJPHQWV�
ZRUN� WRJHWKHU� LQ� D� FORVHG� FLQHPDWLF� FKDLQ� DQG� LI�
there� is� some� change� in� the� con�guration� of� one�
VHJPHQW�WKHQ�LV�UHVSRQVLEOH��GLUHFWO\�RU�LQGLUHFWO\��
IRU� PDNLQJ� FRPSHQVDWRU\� DGMXVWPHQWV� LQ� WKH�
QHLJKERULQJ� VHJPHQWV� DQG� MRLQWV�� &RPSHQVDWRU\�
FKDQJHV� LQ� WKH� SHOYLV� DQG� RWKHU� ORZHU� H[WUHPLW\�
MRLQWV�RFFXU�LQ�UHVSRQVH�WR�WKH�FKDQJHV�LQ�WKH�NQHH�
MRLQW���5HGXFWLRQ�LQ�WKH�UDQJH�RI�NQHH�MRLQW�PRWLRQ�
OHDGV� WR� LQFUHDVHG� SHOYLF�PRWLRQ� DQG�D� FKDQJH� LQ�
NLQHPDWLF� LQWHUDFWLRQ� LPSDFW� RQ� OXPEDU� VSLQH�
PRELOLW\� DQG� VWDELOLW\�� DQG� FDQ� FDXVH� SDLQ� DQG�
G\VIXQFWLRQ�LQ�WKH�ORZHU�EDFN�UHJLRQ��

�,Q�D�FORVHG�NLQHWLF�FKDLQ�WKH�ERG\�DFWV�WRJHWKHU�
DQG� DQ\� DOWHUDWLRQ� LQ� PRYHPHQW� DW� RQH� MRLQW�
in�uences� movement� at� other� joints.� Ground�
UHDFWLRQ�IRUFHV�DFW�WKURXJK�WKH�OLQNDJHV�RI�WKH�IHHW��
NQHHV�DQG�OHJV�LQWR�WKH�VSLQH�DQG�SHOYLV��'LVWRUWLRQV�
LQ�VSLQDO� UHJLRQV�DQG�SHOYLV�DUH�FDXVHG�E\�DOWHUHG�
NQHH�MRLQW�ELRPHFKDQLFV����7KH�DVVRFLDWLRQ�EHWZHHQ�
ORZ�EDFN�SDLQ�RU�FRQGLWLRQV�DQG�NQHH�SDLQ�FDQ�EH�
H[SODLQHG�WKURXJK�GLIIHUHQW�IDFWRUV����FORVHG�NLQHWLF�
UHODWLRQVKLS� H[LVWV� EHWZHHQ� WKH� OXPEDU� VSLQH� DQG�
NQHH� MRLQW� DQG�DQ\� G\VIXQFWLRQ� LQ� NQHH� (YHQ� WKH�
OXPEDU� UHJLRQ� PD\� FRQWULEXWH� WR� FRPSHQVDWLRQ��
MRLQW�LQVWDELOLW\�DQG�SDLQ�HLWKHU�LQ�RQH�UHJLRQ�HYHQ�
ERWK���� 8QGHUVWDQGLQJ� WKLV� UHODWLRQVKLS� EHWZHHQ�
WKH�ELRPHFKDQLFDO�GHYLDWLRQV�LQ�WKH�NQHH�MRLQW�DQG�
LWV�FRQVHTXHQFHV�RQ�WKH�SRVWXUH�DQG�ORDGLQJ�RI�WKH�
VSLQDO� FRUG�ZLOO� LPSURYH� WKH�HIIHFWLYHQHVV�RI� FDVH�
PDQDJHPHQW��

'LUHFWLQJ� WKH� SK\VLRWKHUDSLVWV�� DWWHQWLRQ� WR�
HYDOXDWH� DQG�DQDO\]H� WKH�SDWLHQW�V�FRPSOHWH� ERG\�
SRVWXUH� DQG� QRW� MXVW� IRFXVLQJ�KLV� HQWLUH� DWWHQWLRQ�
RQ� WKH� V\PSWRPDWLF� DUHD� LV� RQO\� LPSRUWDQW�� DV�
FKDQJHV� LQ� NQHH� SRVWXUH� FDQ� SURGXFH� ORQJ�WHUP�
HIIHFWV� LQ� ERWK� WKH� VSLQDO� DQG� SHOYLF� UHJLRQV���� ,I�
WKHVH� FKDQJHV� DUH� QHJOHFWHG� WKHQ� V\PSWRPV�PD\�
EH�UHIHUUHG�WR�RWKHU�SDUWV�GXH�WR�IDLOXUH�LQ�WKH�NQHH�
WR�SURSHUO\�GLDJQRVH� WKH�XQGHUO\LQJ��+RZHYHU� WR�
RXU�NQRZOHGJH��WKHUH�LV�VFDUFLW\�RI�OLWHUDWXUH�ZKLFK�
has�focused�towards��nding�out�the�biomechanical�
FKDQJHV� LQ� WKH� OXPEDU�VSLQH�DPRQJ�SDWLHQWV�ZLWK�
LQMXULHV� DURXQG� WKH� NQHH�� 7KHUHIRUH�� WKH� DERYH�
VWDWHG� UHDVRQ� KLJKOLJKWV� WKH� QHHG� RI� DQDO\]LQJ�
WKH� ORZHU� EDFN� ELRPHFKDQLFDOO\�� 6R�� WKDW� D� QHZ�
VWUDWHJ\� FDQ� EH� HVWDEOLVKHG� LQ� IXWXUH� WR� SUHYHQW�
SHUPDQHQW�DGDSWLYH�SRVWXUH�FKDQJHV�ZLWK� UHVSHFW�
WR� ORZHU� EDFN� UHJLRQ� FKDQJHV� LQ� SDWLHQWV� ZLWK�
NQHH� LQMXULHV�� 7KLV� V\VWHPDWLF� UHYLHZ�ZLOO� KHOS� WR�
HVWDEOLVK�D� UHODWLRQVKLS�EHWZHHQ�NQHH�LQMXULHV�DQG�
ELRPHFKDQLFDO�FKDQJHV�LQ�WKH�ORZHU�EDFN�UHJLRQ�

2EMHFWLYHV

7KH� SULPDU\� REMHFWLYH� RI� WKH� UHYLHZ� ZLOO� EH� WR�
HYDOXDWH�V\VWHPDWLFDOO\�WKH�ELRPHFKDQLFDO�FKDQJHV�
LQ� ORZHU� EDFN� UHJLRQ� DPRQJ� SDWLHQWV� ZLWK� SRVW�
WUDXPDWLF�NQHH�LQMXULHV�

.H���H�LH����H�WLRQ

���:KDW�LV�WKH�LPSDFW�RI�LQMXULHV�DURXQG�WKH�NQHH�RQ�
ORZHU�EDFN�UHJLRQ�

3 ��GXOW� SDWLHQWV�ZLWK� NQHH� LQMXULHV� DQG� DURXQG�
NQHH�LQMXULHV�ZLOO�EH�LQFOXGHG

, �1R�LQWHUYHQWLRQ�EDVHG�VWXG\�ZLOO�EH�LQFOXGHG�LQ�
WKH�UHYLHZ

& DQ\�FRPSDUDWRU�ZLOO�EH�LQFOXGHG�LQ�WKH�UHYLHZ

2 DQ\�PHDVXUH�RI�RXWFRPH�UHODWHG� WR�DVVHVVPHQW�
RI�ORZHU�EDFN�UHJLRQ�ZLOO�EH�FDUULHG�RXW

6 �DQ\�NLQG�RI�VHWWLQJ�LQ�DQ\�DUHD�FRXQWU\

6HFRQGDU���H�LH����H�WLRQ�

���:KDW�SUHFDXWLRQV�DQG�FRQWUDLQGLFDWLRQV�QHHG�WR�
EH�WDNHQ�LQWR�DFFRXQW�ZKLOH�HYDOXDWLQJ�WKH�FKDQJHV�
LQ�ORZHU�EDFN�UHJLRQ�LQ�SDWLHQWV�ZLWK�SRVW�WUDXPDWLF�
NQHH�LQMXULHV�

The�articles�selected�from�the�search��ndings�for�the�
NH\�UHYLHZ�TXHVWLRQ�KDV�EHHQ�UHYLHZHG�WR�DQVZHU�
WKH� VHFRQGDU\� UHYLHZ� TXHVWLRQ�� 6HOHFWHG� DUWLFOHV�
ZLOO�EH�LQYHVWLJDWHG�IRU�DGGLWLRQDO�LQIRUPDWLRQ�

���:KDW� FKDOOHQJHV�ZLOO� EH� IDFHG� E\� WKH� WKHUDSLVW�
ZKLOH�HYDOXDWLQJ�WKH�FKDQJHV�LQ�ORZHU�EDFN�UHJLRQ�
LQ�SDWLHQWV�ZLWK�SRVW�WUDXPDWLF�NQHH�LQMXULHV�

0HWKRGV

7KLV�LV�D�SURWRFRO�IRU�V\VWHPDWLF�UHYLHZ�

�DUWLFLSDQW�

�QFO��LRQ�DQG�(�FO��LRQ��ULWHULD

6WXGLHV�ZLOO�EH� LQYROYHG�RQO\�KXPDQ�SDUWLFLSDQWV�
RI�DQ\�DJH�ZLWK�LQMXULHV�DURXQG�NQHH��7KHUH�ZLOO�EH�
QR�UHVWULFWLRQ�RQ�XQLODWHUDO�RU�ELODWHUDO�LQYROYHPHQW�
RI�NQHH�IRU�VHOHFWLRQ�WKH�VXEMHFWV��%RWK�WKH�JHQGHUV�
L�H�� PDOHV� DQG� IHPDOHV� ZLOO� EH� LQFOXGHG�� 6WXGLHV�
LQYROYLQJ�DQLPDOV�DV�SDUWLFLSDQWV�ZLOO�EH�H[FOXGHG�
IURP� WKH� UHYLHZ�� 6WXGLHV� ZLWK� SDWLHQWV� VXIIHULQJ�
ZLWK� RWKHU� DFXWH�FKURQLF� VHULRXV� LOOQHVV� ZLOO�
EH� H[FOXGHG� IURP� WKH� VWXG\�� 6WXGLHV� LQYROYLQJ�
mentally� challenged� or� psychosocially� un�t�
SDWLHQWV� ZLOO� DOVR� EHHQ� H[FOXGHG� LQ� WKLV� UHYLHZ�
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6WXGLHV�ZLWKRXW� LQWHUYHQWLRQV�ZLOO� EH� LQFOXGHG� LQ�
WKH�V\VWHPDWLF�UHYLHZ��

7�SH�RI�6W�GLH�

�OOFURVV�VHFWLRQDO� VWXGLHV� HYDOXDWLQJ� WKH� LPSDFW�
RI� NQHH� LQMXULHV� DQG� LQMXULHV� DURXQG� WKH� NQHH� RQ�
FKDQJHV�RI�ORZHU�EDFN�UHJLRQZLOO�EH�LQFOXGHG�LQ�WKLV�
UHYLHZ�� LQFOXGLQJ� IHDVLELOLW\�VWXGLHV��SLORW� VWXGLHV��
H[SHULPHQWDO� VWXGLHV� DQG� TXDVL�H[SHULPHQWDO�
VWXGLHV�� 5&7V�� UHYLHZ� DUWLFOHV�� HGLWRULDOV�� FDVH�
VWXGLHV�� TXDOLWDWLYH� VWXGLHV�� DQLPDO� VWXGLHV� DQG�
VWXG\�SURWRFROV�ZLOO�EH�H[FOXGHG�

2�WFRPH�0HD��UH�

2XWFRPHV�PHDVXUHV�IRU�HYDOXDWLRQ�RI�ELRPHFKDQLFV�
WR�PRQLWRU�WKH�PRWLRQV�RI�ORZHU�EDFN�UHJLRQ��IRUFHV�
DFWLQJ�RQ�ORZHU�EDFN�UHJLRQ�ZLWK�YDOLGDWHG�WRROV�IRU�
IXQFWLRQDO� DVVHVVPHQW�DQG�VSLQDO� ORDG�DVVHVVPHQW�
VKRXOG�EH�XVHG�DW�OHDVW�RQFH�LQ�WKH�VWXGLHV�ZLOO�EH�
LQFOXGHG�

/DQ��D�H

:H�ZLOO�RQO\�FRQVLGHUHG�IXOO�WH[W�DUWLFOHV�SXEOLVKHG�
LQ�(QJOLVK�

6HDUFK� �WUDWH��� IRU� LGHQWLILFDWLRQ� RI� UHOH�DQW�
�W�GLH�

��FRPSUHKHQVLYH� VHDUFK�ZLOO� EH�FRQGXFWHG�DW� WKH�
FHQWUDO� OLEUDU\� RI� 6ZDPL� 9LYHNDQDQG6XEKDUWL�
8QLYHUVLW\��6968��DQG�OLEUDU\�RI�6XEKDUWL�&ROOHJH�
RI�3K\VLRWKHUDS\��0HHUXW�GXULQJ�WKH�SHULRG�RI�����
PRQWKV�� �OO� ELEOLRJUDSKLF� GDWDEDVHV� RI� SXEOLVKHG�
UHVHDUFK� SDSHUV�ZKLFK�ZLOO� HDVLO\� DFFHVVLEOH� EHHQ�
DVVHVVHG��OO� GDWDEDVHV� LQFOXGHG� ZLOO� EH� VHDUFKHG�
DQG�DOOWKH�SDSHUV�SXEOLVKHG�IURP������ WR�WLOO������
ZLOO� EH� LQFOXGHG�� 7KH� HOHFWURQLF� GDWDEDVH� ZLOO� EH�
LQFOXGHG�*RRJOH�6FKRODU��,QGH[�&RSHUQLFXV��-6725��
3XEPHG�0HGOLQH��6FLHQFH'LUHFW��6FRSXV�DQG�:HE�
RI�6FLHQFH�

6W�G���HFRUG�

�OO� WKH� VHDUFKHG� UHVXOWV� ZLOO� EH� PHUJHG� XVLQJ�
UHIHUHQFH� PDQDJHPHQW� VRIWZDUH� ¶0HQGHOH\��7KH�
UHVXOW�RI�HOHFWURQLF�VHDUFKHV�ZLOO�DOVR�EH�VDYHG�WR�WKH�
UHVHDUFKHU�V� DFFRXQW� RQ� 38%0('�� 7KH� SULQFLSDO�
LQYHVWLJDWRU�UHVHDUFKHU� KDV� FUHDWHG� D� VKDUHG�
IROGHU�RQ�¶*RRJOH�GULYH��WR�HQFRXUDJH�DQG�IDFLOLWDWH�
FROODERUDWLRQ� DPRQJ� UHYLHZHUV� DQG� WR� PDNH� LW�
DFFHVVLEOH� E\� DOO� WKH� UHVHDUFKHUV�� 7KH� SK\VLFDO�
EDFNXSZLOO�EH�PDLQWDLQHG�E\�NHHSLQJ� WKH�SULQWHG�

FRSLHV�RI�VXPPDULHV�RI�DOO�WKH�VFUHHQHG�DUWLFOHV�

�DWD�(�WUDFWLRQ

'DWD� IURP� LQFOXGHG� VWXGLHV� ZLOO� EH� H[WUDFWHG�
XVLQJ� D� VWDQGDUGL]HG� GDWD� H[WUDFWLRQ� IRUP�� 7ZR�
UHYLHZHUV�� ERWK� SK\VLRWKHUDSLVWV�� ZLOO� VHDUFKHG�
WKH� GDWDEDVHV� LQGHSHQGHQWO\� DQG� VFUHHQ� WKH� WLWOHV�
DQG� DEVWUDFWV� IRUHOLJLELOLW\�7KH�VHDUFKHG� WLWOHV�DQG�
DEVWUDFWV�ZLOO�EH�H[DPLQHG�FDUHIXOO\�DQG�LUUHOHYDQW�
UHSRUWV�UHPRYHG�7KH�IXOO�WH[W�RI�VHOHFWHG�SRWHQWLDOO\�
UHOHYDQW�DUWLFOHV�ZLOO�EHREWDLQHG��PXOWLSOH�DUWLFOHV�RI�
WKH�VDPH�VWXG\�RQ�GLIIHUHQW�GDWDEDVH�ZLOO�EH�OLQNHG�
WR� PLQLPL]H� WKH� GXSOLFDWLRQ�� %RWK� WKH� UHYLHZHUV�
ZLOOWKRURXJKO\� DVVHVVHG� IXOO� WH[W� DUWLFOHV� WR� FKHFN�
WKHLU�FRPSOLDQFH� LQ�DFFRUGDQFH�ZLWK�WKH� LQFOXVLRQ�
DQG�H[FOXVLRQ�FULWHULD��7KH�GDWD�DQDO\VLV��V\QWKHVLV�
RI�WKH�DUWLFOHV�PHHWLQJ�WKH�HOLJLELOLW\�FULWHULD�ZLOO�EH�
done�by� the��rst� reviewer.�The� reviewer�has� also�
VHDUFKHG� WKH� UHIHUHQFHV� IRU� DUWLFOHV� PDQXDOO\� WR�
LQFOXGH�LQ�GDWD�H[WUDFWLRQ�

��DOLW��RI�(�LGHQFH�

��QDUUDWLYH�V\QWKHVLV�RI� WKH�VHOHFWHG�VWXGLHV� IURP�
the� search� �ndings� will� be� provided� due� to� the�
OLNHO\� KHWHURJHQHLW\� RI� WKH� RXWFRPH� PHDVXUHV��
3DWLHQW�V� SRSXODWLRQ� DQG� RXWFRPH� PHDVXUHV� ZLOO�
EH�GHVFULEHG�LQ�D�QDUUDWLYH�VXPPDU\�� ,QIRUPDWLRQ�
RQ� DGKHUHQFH� WR� WKH� SURWRFRO�� UHVRXUFHV� XVHG��
FRPSOLDQFHVPRQLWRULQJ� DQG� H[SHQGLWXUH� ZLOO� EH�
H[WUDFWHG�IURP�WKH�VHOHFWHG�VWXGLHV��LI�DYDLODEOH��

1R�HOW�

0DQ\� VWXGLHV� KDYH� EHHQ� FDUULHG� RQ� PHDVXULQJ�
WKH� FKDQJHV� LQ� VSLQH� DPRQJ� WKH� SDWLHQWV� ZLWK�
YDULRXV� PXVFXORVNHOHWDO� GLVRUGHUV�� +RZHYHU�� QR�
UHVHDUFK�KDV�EHHQ�FDUULHG�RXW�RQ�WKH�HYDOXDWLRQ�RI�
ELRPHFKDQLFDO� FKDQJHV� LQ� ORZHU� OXPEDU� VSLQH� LQ�
SDWLHQWV�ZLWK�SRVW�WUDXPDWLF�NQHH�LQMXULHV�

�LVF�VVLRQ

This�will�be�the��rst�study�of�experimental�evidence�
UHOHYDQW� WR� HYDOXDWLQJ� WKH� ELRPHFKDQLFDO� FKDQJHV�
LQ�ORZHU�EDFN�UHJLRQ�DPRQJ�WKH�SDWLHQWV�ZLWK�SRVW�
WUDXPDWLF� LQMXULHV� DURXQG� WKH�NQHH� MRLQW�� DV� IDU� DV�
ZH�DUH�DZDUH��7KLV� VWXG\�ZLOO� SURYLGH� DQ�DQVZHU�
WR�WKH�TXHVWLRQ�DERXW�WKH�LPSDFW�RI�SRVW�WUDXPDWLF�
LQMXULHV�RI�NQHH�DQ�DURXQG�WKH�NQHH�RQ�WKH�ORDGLQJ�
DQG�IXQFWLRQV�RI�ORZHU�EDFN�UHJLRQ��7KLV�KDV�EHHQ�
SURYLGHG�WKH�LQIRUPDWLRQ�RQ�WKH�VDIHW\�SUHFDXWLRQV�
WDNHQ�GXULQJ�WKH�SURFHGXUH�WR�DYRLG�DGYHUVH�HYHQWV��
6XEVHTXHQW� UHYLHZ� RI� WKH� HYDOXDWLRQ� LQIRUPDWLRQ�

�QVKLND�6LQJK��6XPLW�5DJKDY�(YDOXDWLQJ�WKH�%LRPHFKDQLFDO�&KDQJHV�DW�WKH�/RZHU�EDFN�5HJLRQ�DPRQJ��
3DWLHQWV�ZLWK�3RVW�7UDXPDWLF�,QMXULHV�DURXQG�WKH�.QHH�-RLQW����3URWRFRO�IRU�6\VWHPDWLF�5HYLHZ
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SXEOLVKHG�LQ�WKH�LQFOXGHG�OLWHUDWXUH�VKRXOG�LQFOXGH�
SUHYLRXVO\� LQDFFHVVLEOH� LQIRUPDWLRQ�RQ�HYDOXDWLRQ�
HOHPHQWV� DV� WR�ZKHWKHU� VXFK� HOHPHQWV� DUH� UHODWHG�
to� evidence� of� substantial� bene�ts� and� whether�
EHVW�SUDFWLFHV�FDQ�EH�GHWHUPLQHG� IRU�DVVHVVLQJ�WKH�
ORDGLQJ�DQG�IXQFWLRQV�RI�WKH� ORZHU�EDFN�UHJLRQ� LQ�
SRVW�WUDXPDWLF�NQHH�LQMXULHV�

5HOHYDQW�GHWDLOV� RQ� VDIHW\�PHDVXUHV� FRQVLGHUHG�
DGGUHVVLQJ� WKH� ULVN� RI� DGYHUVH� HIIHFWV� GXULQJ� WKH�
HYDOXDWLRQ� RI� ORZHU� EDFN� UHJLRQ� LQ� WHUPV� RI� LWV�
ORDGLQJ� DQG� IXQFWLRQV� DPRQJ� WKH� SDWLHQWV� ZLWK�
SRVW�WUDXPDWLF� LQMXULHV� DURXQG� WKH� NQHH� MRLQW�
KDYH�EHHQ�KLJKOLJKWHG��:KHUH�LQIRUPDWLRQ�RQ�WKLV�
HYDOXDWLRQ�ZDV�DYDLODEOH�WKDW�ZDV�UHOHYDQW�LQ�ORZ�
LQFRPH�FRXQWULHV� IRU�SDWLHQWV�ZLWK�SRVW�WUDXPDWLF�
NQHH� LQMXULHV�� WKH� DXWKRUV� KDV� EHHQ� FRPSLOHG�
HYLGHQFH�LQIRUPHG� JXLGDQFH� IRU� WKH� VDIH� XVH� RI�
SK\VLRWKHUDS\�HYDOXDWLRQ�LQ�WKHVH�VHWWLQJV��

&RQFO�VLRQ

,Q� WKLV� UHYLHZ� SURWRFRO�� QHZ� ELRPHFKDQLFDO�
DVVHVVPHQW� VWUDWHJ\� IRU� VSLQDO� ORDGLQJ� LQ� ORZHU�
OXPEDU� UHJLRQ� DPRQJ� WKH� SDWLHQWV� ZLWK� LQMXULHV�
DURXQG�WKH�NQHH�ZLOO�EH�SURSRVHG��7KH�DVVHVVPHQW�
ZLOO� EH� EDVHG� RQ� ELRPHFKDQLFDO� RXWFRPHV�
UHJDUGLQJ�WKH�IXQFWLRQ�DQG�ORDGLQJ�PHDVXUHV�RI�WKH�
ORZHU�EDFN�UHJLRQ� LQ�SDWLHQWV�ZLWK�SRVW�WUDXPDWLF�
LQMXULHV�DURXQG�WKH�NQHH� MRLQW���VVHVVPHQW� IRUPDW�
RI� IXQFWLRQ� DQG� ORDGLQJ� ZLOO� EH� IRUPXODWHG� IRU�
GHWHUPLQLQJ� WKH� FKDQJHV� LQ� ORZHU� OXPEDU� VSLQH�
GXH�WR�JDLW�DEQRUPDOLWLHV�DPRQJ�WKH�SDWLHQWV�ZLWK�
SRVW� WUDXPDWLF� LQMXULHV� DURXQG� WKH� NQHH� MRLQW��
)XUWKHUPRUH�� WKLV� UHYLHZ� SURWRFRO� ZLOO� EH� YHU\�
KHOSIXO� WR� FDUU\� RXW� WKH� V\VWHPDWLF� UHYLHZ� DQG�
PHWD�DQDO\VLV� RQ� WKH� HYDOXDWLRQ� RI� ELRPHFKDQLFDO�
FKDQJHV�LQ�WKH�ORZHU�EDFN�UHJLRQ�DPRQJ�WKH�SDWLHQWV�
ZLWK�SRVW�WUDXPDWLF�LQMXULHV�DURXQG�WKH�NQHH�MRLQW�
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������ ������ �FDGHPLF� (PHUJHQF\� 0HGLFLQH�
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+DQV� 'HJHQV�3K\VLFDO� DFWLYLW\� LQ� ROGHU� DJH��
SHUVSHFWLYHV� IRU� KHDOWK\� DJHLQJ� DQG� IUDLOW\�
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3XEOLF�+HDOWK�RI�6ZHGHQ�6SRUWV�������������

��� 3UDNDVK-D\DEDODQ�� 0'�� 3K'�� -RVHSK� ,KP��
0'�� )�&60�� 5HKDELOLWDWLRQ� 6WUDWHJLHV� IRU�
WKH� �WKOHWLF� ,QGLYLGXDO� ZLWK� (DUO\� .QHH�
2VWHRDUWKULWLV�� &XUU� 6SRUWV� 0HG� 5HS�� ����� ��
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��� ��� 9OHHPLQJ�� 0�� '�� 6FKXHQNH�� ��� 7�� 0DVL�� -��
(�� &DUUHLUR�� /�� 'DQQHHOV�� )�� +�� :LOODUG�� 7KH�
VDFURLOLDF� MRLQW�� DQ� RYHUYLHZ� RI� LWV� DQDWRP\��
IXQFWLRQ� DQG� SRWHQWLDO� FOLQLFDO� LPSOLFDWLRQV�� -��
�QDW��������������SS�������

��� 8ZH3URVNH�� 6LPRQ� &�� *DQGHYLD�� 7KH�
SURSULRFHSWLYH� VHQVHV�� WKHLU� UROHV� LQ� VLJQDOLQJ�
ERG\�VKDSH��ERG\�SRVLWLRQ�DQG�PRYHPHQW��DQG�
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��� �QWKRQ\�'HOLWWR�� 37�� 3K'�� 6WHYHQ� =�� *HRUJH��
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5KRGUL� 6�� /OR\G���O�9HUPHLO��'RQDOG����&KX��
-DVRQ�+DUELQ��6WXDUW�0��0F*LOO��7KH�EDFN�VTXDW��
�� SURSRVHG� DVVHVVPHQW� RI� IXQFWLRQDO� GHILFLWV�
DQG� WHFKQLFDO� IDFWRUV� WKDW� OLPLW� SHUIRUPDQFH��
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���� 7XQJ�:X�/X��&KX�)HQ�&KDQJ��%LRPHFKDQLFV�RI�
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)�37��� )XQFWLRQDO� PRYHPHQW� VFUHHQLQJ��
WKH� XVH� RI� IXQGDPHQWDO� PRYHPHQWV� DV� DQ�
DVVHVVPHQW�RI�IXQFWLRQ��SDUW��


