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0HWKRGRORJ��� ��� VXEMHFWV� KDYLQJ� UDGLRORJLFDO� GLDJQRVLV� RI� ORZ� EDFN� SDLQ�ZHUH� VHOHFWHG�
DFFRUGLQJ�WR�WKH�LQFOXVLRQ�FULWHULD��'HFUHDVLQJ�SDLQ�DQG�LQFUHDVLQJ�520�RI�WKH�OXPEDU�VSLQH�
ZLWK�WKH�KHOS�RI�9�6�DQG�6&+2%(5�WHVW��7KH�VXEMHFWV�RI�JURXS���UHFHLYHG�31)�VWUHWFKLQJ�DQG�
FRUH�VWDELOL]DWLRQ�H[HUFLVH�DQG�VHFRQG�JURXS�%�UHFHLYHG�ZLWK�PFNHQ]LH�WHFKQLTXH�LQ�ORZ�EDFN�
SDLQ��7KH�SRVW�LQWHUYHQWLRQ�GDWD�ZDV�FRPSDUHG�ZLWK�SUH�LQWHUYHQWLRQ�GDWD�DQG�LPSURYHPHQW�
RI� 520� LV�PHDVXUHG���OO� WKH�SDUWLFLSDQWV�ZHUH� H[SODLQHG� DERXW� WKH�SXUSRVH� RI� VWXG��� 7KH�
VXEMHFWV�ZHUH�VFUHHQHG�IRU�LQFOXVLRQ�DQG�H[FOXVLRQ�FULWHULD�DQG�WKHQ�WKH�EDVHOLQH�PHDVXUHPHQW�
ZDV�WDNHQ���Q�LQIRUPHG�FRQVHQW�ZDV�WDNHQ�IURP�SDWLHQWV�ZKR�ZHUH�ZLOOLQJ�WR�SDUWLFLSDWH�LQ�
WKH�VWXG���(OLJLEOH�VXEMHFWV�ZHUH�UDQGRPO��DOORFDWHG�LQWR�WZR�JURXSV�RI�JURXS���UHFHLYHG�31)�
VWUHWFKLQJ�DQG�FRUH�VWDELOL]DWLRQ�H[HUFLVH�DQG�VHFRQG�JURXS�%�UHFHLYHG�ZLWK�PFNHQ]LH�WHFKQLTXH�
LQ�ORZ�EDFN�SDLQ��7KH�VWXG��ZDV�RI���ZHHN�DW�GHSDUWPHQW�RI�SK�VLRWKHUDS��LQ�60,+�

+RZ�WR�FLWH�WKLV�DUWLFOH�

9DUXQ�'HRSD��1LUDM�.XPDU�� 6XUEKL�7KDSOL�DO��H�� D���7R�&RPSDUH� WKH�(IIHFW� RI� 31)�6WUHWFKLQJ� DQG�&RUH�6WDELOL]LQJ�([HUFLVH�
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�XWKRU� �IILOLDWLRQ�� �3URIHVVRU�� �3URIHVVRU�� ��VVLVWDQW�
3URIHVVRU����VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�3K�VLRWKHUDS���
6KUL� *XUX� 5DP� 5DL� 6FKRRO� RI� 3DUDPHGLFDO� �� �OOLHG�+HDOWK�
6FLHQFHV�� 6KUL� *XUX� 5DP� 5DL� 8QLYHUVLW��� 3DWHO� 1DJDU��
'HKUDGXQ���������8WWDUDNKDQG��,QGLD�

&RUUHVSRQGLQJ� �XWKRU�� 1LUDM� .XPDU�� 3URIHVVRU��
'HSDUWPHQW�RI�3K�VLRWKHUDS���6KUL�*XUX�5DP�5DL�6FKRRO�RI�
3DUDPHGLFDO� �� �OOLHG� +HDOWK� 6FLHQFHV�� 6KUL� *XUX� 5DP� 5DL�
8QLYHUVLW��� 3DWHO� 1DJDU�� 'HKUDGXQ� �������� 8WWDUDNKDQG��
,QGLD�

(�PDLO��GUQLUDMNXPDU��#JPDLO�FRP

5HFLHYHG�RQ������������ �FFHSWHG�RQ�����������

5HVXOWV�� �� VWDWLVWLFDOO�� VLJQLILFDQW�
GLIIHUHQFH� LQ� LPSURYHPHQW� ZDV� QRWHG�
ZLWKLQ�WKH�JURXSV�DQG�EHWZHHQ�WKH�JURXSV�
LQ�WHUPV�RI�YLVXDO�DQDORJXH��S������

&RQFOXVLRQ�� 31)� 6WUHWFKLQJ� ZLWK� FRUH�
VWDELOL]DWLRQ�FRQWURO�H[HUFLVH�DQG�PFNHQ]LH�
WHFKQLTXH�ERWK�VKRZV�LPSURYHPHQW�LQ�ORZ�
EDFN� SDLQ�EXW�0FNHQ]LH� WHFKQLTXH� VKRZV�
PRUH�LPSURYHPHQW�LQ�FHQWUDOL]LQJ�WKH�SDLQ�
DQG�520�LQ� ORZ�EDFN�SDLQ�DIWHU���ZHHNV�
RI�WKHUDS��

.H�ZRUGV�� /RZ�EDFN� SDLQ��31)�� 9�6��
&RUH� 6WDELOL]DWLRQ�� 0FNHQ]LH� �� 6FKREHU�
WHVW�
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/RZ�EDFN�SDLQ� LV�DQ� LPSRUWDQW�SXEOLF�KHDOWK��
VRFLDO�DQG�HFRQRPLF�SUREOHP��,W�LV�D�GLVRUGHU�

ZLWK�PDQ��SRVVLEOH�HWLRORJ���RFFXUULQJ�LQ�GLIIHUHQW�
JURXSV��DQG�DOVR�D�FRPPRQ�KHDOWK�FRQGLWLRQ�LQ�WKH�
ZRUNLQJ� SRSXODWLRQ� LQ� ,QGLD�� RFFXUUHQFH� RI� ORZ�
EDFN�SDLQ�LV�DOVR�DODUPLQJ��1HDUO�����SHUFHQW�RI�WKH�
people�of�India�have�signi�cant�back�pain�at�some�
WLPH� RU� WKH� RWKHU� LQ� WKHLU� OLYHV�� �SSUR[LPDWHO��
����SHRSOH� VXIIHU� IURP�FKURQLF� EDFN� SDLQ��ZKLFK�
signi�cantly�hampers�their�day-darroutine.�

/RZ� EDFN� SDLQ� UHPDLQV� WKH� SULPDU�� FDXVH� RI�
DEVHQWHHLVP� DQG� GLVDELOLW�� LQ� HYHU� LQGXVWULDOL]HG�
VRFLHW��� 3DWLHQWV� ZKR� GHYHORS� FKURQLF� ORZ� EDFN�
SDLQ�DQG�GLVDELOLW��SHUVLVWLQJ�IRU�PRUH�WKDQ��WKUHH�
PRQWKV��XVH�PRUH�WKDQ����SHUFHQW�RI�DOO�KHDOWK�FDUH�
IRU�EDFN�SDLQ��

Non-speci�c� low� back� pain� is� de�ned� as� low�
EDFN� SDLQ� QRW� DWWULEXWDEOH� WR� D� UHFRJQL]DEOH��
known� speci�c� pathology� (example� –� infection,�
WXPRU��RVWHRSRURVLV��IUDFWXUH��VWUXFWXUDO�GHIRUPLW���
in�ammatory� disorder,� radicular� syndrome,� or�
caudaequina� syndrome).� Non-speci�c� LBP� is�
usually� classi�ed� according� to� duration� as� acute�
�OHVV�WKDQ���ZHHNV���VXE�DFXWH��EHWZHHQ���ZHHNV�DQG�
��PRQWKV��RU�FKURQLF�/%3��ORQJHU�WKDQ���PRQWKV���

/RZ�EDFNDFKH�LV�DQ�H[WUHPHO��FRPPRQ�V�PSWRP�
LQ�WKH�JHQHUDO�SRSXODWLRQ�DIIHFWLQJ�XS�WR�����DQG�
LVWKH� PRVW� FRPPRQ� GLVDELOLW�� LQ� WKRVH� XQGHU� WKH�
DJH�RI���� DQG� WKH�PRVW�H[SHQVLYH�KHDOWK�SUREOHP�
LQ�WKRVH�EHWZHHQ�WKH�DJHV�RI����WR�����,W�LV�WLUHGQHVV��
GLVFRPIRUW��RU�SDLQ�LQ�WKH�ORZ�EDFN�UHJLRQ��ZLWK�RU�
ZLWKRXW�UDGLDWLQJ�V�PSWRPV�WR� WKH�OHJRU� OHJV�DQG�
FDWHJRUL]HG� DV� DFXWH�� VXE�DFXWH� DQG� FKURQLF� ORZ�
EDFN�SDLQ��

Low�back�problems�have�been�identi�ed�as� the�
OHDGLQJ�FDXVH�RI�GLVDELOLW��DQG�DEVHQWHHLVP�LQ�WKH�
ZRUNLQJ�SRSXODWLRQ��*ROGEHUJ�HW�D,���������+DEHU��
������7URXS���������1DFKHPVRQ��������HVWLPDWHV�WKDW�
���� WR� ����RI� WKH�ZRUOG�V� SRSXODWLRQ� H[SHULHQFH�
GLVDEOLQJ�ORZ�EDFN�SDLQ�DW�VRPH�WLPH� LQ�WKHLU�OLIH��
)XUWKHUPRUH�� D� PDMRULW�� RI� WKHVH� HSLVRGHV� RFFXU�
LQ�LQGLYLGXDOV�EHWZHHQ�WKH�DJHV�RI����DQG����HDUV��
ZLWK�����H[SHULHQFLQJ�WKHLU�LQLWLDO�V�PSWRP�GXULQJ�
the�second�decade�of� life�(Chaf�n,�1975;�Hirsch�et�
DO��������+RUDO���������

�� FRPPRQO�� XVHG� H[HUFLVH� WKHUDS�� IRU� /%��
ZDV� GHYHORSHG� E�� %ULDQ� 0FNHQ]LH�� ZKLFK� ZDV�
UHFRJQL]HG�DV�0FNHQ]LH�PHWKRG��0FNHQ]LH���������
��V�VWHPDWLF�UHYLHZ�VWXG��UHSRUWHG�WKDW�0FNHQ]LH�
WKHUDS�� LV� PRUH� HIIHFWLYH� WKDQ� WKH� FRPSDULVRQ�

WUHDWPHQW�DW� VKRUW�WHUP�IROORZ�XS� IRU�VSLQDO�SDLQ��
0FNHQ]LH� PHWKRG� FDQ� EH� D� IDPLOLDU� WUHDWPHQW�
DQG� LV� RQH� RI� WKH� FRPPRQ� FKRLFHV� XVHG� E��PRVW�
SK�VLRWKHUDSLVWV�IRU�WUHDWLQJ�ORZ�EDFN�SDLQ��

7KH�SDVVDJH�OLVWV�VHYHUDO�IDFWRUV�WKDW�FDQ�FRQWULEXWH�
WR� WKH� GHYHORSPHQW� RI� ORZ� EDFN� SDLQ�� LQFOXGLQJ�
SK�VLFDO�IDFWRUV��H�J���KHDY��SK�VLFDO�VWUDLQ���VRFLDO�
GHPRJUDSKLF� FKDUDFWHULVWLFV�� LQGLYLGXDO� IDFWRUV�
�H�J��� OLIHVW�OH�� JHQGHU�� DJH�� UDFH�� JHQHWLF� IDFWRUV���
KDELWV� �H�J��� VPRNLQJ�� DOFRKRO� FRQVXPSWLRQ���
JHQHUDO� KHDOWK�� DQG� SV�FKRVRFLDO� IDFWRUV�� +LJK�
SUHYDOHQFH� LQ� DV�PSWRPDWLF� SRSXODWLRQ�� 6RPH� RI�
WKH�SURSRVHG�ULVN�IDFWRUV�IRU�ORZ�EDFN�SDLQ�PD��EH�
FRPPRQ�LQ�SHRSOH�ZLWKRXW�DQ��V�PSWRPV��ZKLFK�
FRPSOLFDWHV� WKH� XQGHUVWDQGLQJ� RI� WKHLU� UROH� LQ�
FDXVLQJ�WKH�FRQGLWLRQ��

/RZ�EDFN�SDLQ�LV�D�EURDG�WRSLF�ZLWK�PDQ��SRWHQWLDO�
etiologies� that� are� divided� into� �ve� categories.
7KLV� FDWHJRU�� RI� EDFN� SDLQ� LV� PRVW� FRPPRQO��
FDXVHG� E�� LQMXULHV� WR� WKH� VSLQH�� LQWHUYHUWHEUDO�
GLVFV�� RU� VRIW� WLVVXHV�� ([DPSOHV� LQFOXGH� IUDFWXUHV��
VSRQG�OROLVWKHVLV�� OXPEDJR� �DFXWH� EDFN� SDLQ� RU�
VWUDLQ�WR�PXVFOHV�OLNH�TXDGUDWXVOXPERUXP�RU�SDUD�
VSLQDO� PXVFOHV��� DQG� GLVF� KHUQLDWLRQ�� 3UHJQDQF��
FDQ� DOVR� OHDG� WR�PHFKDQLFDO� EDFN�SDLQ��%DFN�SDLQ�
LQ� WKLV� FDWHJRU�� LV� DVVRFLDWHG� ZLWK� GHJHQHUDWLYH�
FKDQJHV� LQ� WKH� VSLQH�� 2VWHRDUWKULWLV� RI� WKH� VSLQH�
FDQ�DIIHFW�IDFHW� MRLQWV��VDFURLOLDF�MRLQWV��DQG�OHDG�WR�
FRQGLWLRQV� OLNH� VSLQDO� VWHQRVLV� DQG� GHJHQHUDWLYH�
GLVF� GLVHDVH�� 2VWHRSRURWLF� FRPSUHVVLYH� IUDFWXUHV�
DUH�DOVR�FRQVLGHUHG�SDUW�RI�WKH�GHJHQHUDWLYH�SURFHVV��
In�ammatory:� In�ammatory� causes� of� back� pain�
DUH� UHODWHG� WR� FRQGLWLRQV� VXFK� DV� VHURQHJDWLYH�
VSRQG�ORDUWKURSDWKLHV�� ZLWK� DQN�ORVLQJ�
VSRQG�OLWLV�EHLQJ�D�SURPLQHQW�H[DPSOH��6DFURLOLLWLV�
LV� FRPPRQO�� REVHUYHG��7KH�SDLQ� LQ� WKHVH� FDVHV� LV�
often�part�of�an�acute�in�ammatory�process.�

23(5�7,21�/��(),1,7,21

/RZ�EDFN�SDLQ��/%3���/RZ�EDFN�SDLQ��/%3��LV�RQH�
RI� WKH� PRVW� SUHYDOHQW� PXVFXORVNHOHWDO� GLVRUGHUV�
WKDW� DIIHFW� WKH� ZHOO� EHLQJRI� PDQ�� LQGLYLGXDOV����

Chronic�low�back�pain,�de�ned�as�individuals�who�
H[SHULHQFH� SDLQ�EHWZHHQ� WKH���WK� ULE� DQG� LQIHULRU�
JOXWHDO�IROGV�IRU�DW�OHDVW����ZHHNV��LV�D�JOREDO�KHDOWK�
SUREOHP� FDXVLQJ� VXIIHULQJ�� GLVDELOLW�� DQG� ZRUN�
DEVHQWHHLVP��

&RUH� VWDELOL]DWLRQ� H[HUFLVH� �&6(��� &RUH�
VWDELOL]DWLRQ� ([HUFLVH� LV� D� SRSXODU� RSWLRQ� LQ�
UHVWRULQJ� IXQFWLRQ� RI� WUXQN� PXVFOHV� WR� DFKLHYH�
RSWLPDO� OXPEDU� VWDELOLW�� GXULQJ� GDLO�� DFWLYLWLHV��
&6(� LQFOXGHV�WUDLQLQJ�DLPHG�DW� UH�HGXFDWLQJ�GHHS�

9DUXQ�'HRSD��1LUDM�.XPDU��6XUEKL�7KDSOL�DO��H��D���7R�&RPSDUH�WKH�(IIHFW�RI�31)�6WUHWFKLQJ�DQG�&RUH�
6WDELOL]LQJ�([HUFLVH�9HUVXV�0F.HQ]LH�7HFKQLTXH�LQ�6XEMHFWV�ZLWK�/RZ�%DFN�3DLQ
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WUXQN�PXVFOHV�IXQFWLRQV��DQG�FRRUGLQDWLRQ�RI�GHHS�
and� super�cial� trunk� muscles� in� static,� dynamic,�
DQG�IXQFWLRQDO�WDVNV���

3URSULRFHSWLYH� QHXURPXVFXODU� IDFLOLWDWLRQ�
�31)���WUDLQLQJ�LV�NQRZQ�WR�LPSURYH�SURSULRFHSWLYH�
IXQFWLRQ�ZLWKLQ�PXVFOHV�DQG�WHQGRQV�RI�WKH�OXPDU�
UHJLRQ� WKHUHE�� LQFUHDVLQJ� WUXQN� PXVFOH� DFWLYLW��
DQG� FRRUGLQDWLRQ� LQ� UHVSRQVH� WR� QHXURPXVFXODU�
VWLPXOL���

0F.HQ]LH� H[HUFLVH�� WKH� 0FNHQ]LH� PHWKRG�
LV� D� W�SH� RI� SK�VLFDO� WKHUDS�� DQG� H[HUFLVH� WKDW�
FHQWUDOL]HG�SDLQ�� DQG� WKHQ�IRFXVHV� RQ� VHOI�KHDOLQJ�
WHFKQLTXHV��LQFOXGLQJ�H[HUFLVH�

�,0�2)�7+(�678��

7R� FRPSDUH� WKH� HIIHFWLYHQHVV� RI� WKH� 31)�
VWUHWFKLQJ� DQG� &RUH� VWDELOLVDWLRQ� FRQWURO� H[HUFLVH�
YHUVXV� 0F.HQ]LH� H[HUFLVHV� LQ� ORZ� EDFN� SDLQ�
SDWLHQWV�

�385326(�2)�7+(�678��

7KH� SXUSRVH� RI� WKH� VWXG�� LV� WR� LPSURYH� WKH�
HIIHFW� RI� WUHDWPHQW� ZLWK� SQI� VWUHWFKLQJ� DQG� FRUH�
VWDELOL]DWLRQ� FRQWURO� H[HUFLVH� WKDQ� FRPSDUHG� WR�
0F.HQ]LH� H[HUFLVHV� IRU� LPSURYLQJ� WKH� ORZ� EDFN�
SDLQ�

+�327+(6,6

(�SHULPHQWDO���SRWKHVLV�

There�will�be�signi�cant�difference� in� the�effect�
RI� 31)� VWUHWFKLQJ� DQG� FRUH� VWDELOL]DWLRQ� FRQWURO�
H[HUFLVH�9HUVXV�0FNHQ]LH�H[HUFLVHV�LQ�SDWLHQWV�ZLWK�
ORZ�EDFN�SDLQ�

1�OO���SRWKHVLV�

There�will�be�no�signi�cant�difference�in�the�effect�
RI� 31)� VWUHWFKLQJ� DQG� FRUH� VWDELOL]DWLRQ� FRQWURO�
H[HUFLVH�YHUVXV�0F.HQ]LH�H[HUFLVH�LQ�SDWLHQWV�ZLWK�
ORZ�EDFN�SDLQ

5(9,(:�2)�/,7(5�785(

0DQMXPDODUR��� �U� �HHSDN� �QDS� ��HF� ������
FRQGXFWHG� D� VWXG�� RQ� HIIHFWLYHQHVV� RI� PFNHQ]LH�
ZLWK� &RUH� PXVFOH� VWDELOL]DWLRQ� H[HUFLVHV� YHUVXV�

0FNHQ]LH� ZLWK� EUXQNRZ�V� FDXVH� H[HUFLVHV� LQ�
OXPEDU�GLVF�KHUQLDWLRQ����SLORW�VWXG��+H�FRQFOXGHG�
WKDW� WKH� FRPSDULQJ�ERWK�JURXSV�PDFNHQ]LH�ZLWK�
FRUH� PXVFOH� VWDELOL]DWLRQ� H[HUFLVHV� LV� VOLJKWO��
PRUH�HIIHFWLYH� WKDQ�PDFNHQ]LH�ZLWK�EURXQNRZ�V�
exercises.�But�no�signi�cant�difference�was�found�
LQ� WKHVH7ZR� JURXSV� SRVW� DQG� IROORZ� XS� YDOXHV�
'XH� WR� SLORW� VWXG�� DQG� VPDOO� VDPSOH� VL]H� UHVXOW�
FDQQRW�EH�MRXUQDO�DULVHG��EXW�WKH�PDLQ�VWXG��UHVXOW�
can�be�justi�ed.��

��DFKDU�VPUFLQD�HW�DO���������LQW�M�VSRUWV�SK�VWKHU�
FRQGXFWHG�D�VWXG��RQ���6�VWHPDWLF�5HYLHZ�RI�WKH�
(IIHFWLYHQHVV�RI�&RUH�6WDELOLW��([HUFLVHV�LQ�3DWLHQWV�
with� Non-Speci�c� Low� Back� Pain.� hereveled�
WKDW� *UDGH� %� HYLGHQFH� VXJJHVWV� FRUH� VWDELOL]DWLRQ�
H[HUFLVHV�FDQ�EH�FRQVLGHUHG�D�IDYRUDEOH�PHWKRG�IRU�
WUHDWLQJ�SDLQ�LQ�SDWLHQWV�ZLWK�16/%3���

�PLQX����,EUDKLP��0XNDGDV�2���NLQGHOH��HW�DO��
�������PRWRU�FRQWURO�H[HUFLVH�DQG�SDWLHQW�HGXFDWLRQ�
SURJUDP� IRU� ORZ� UHVRXUFH� UXUDO� FRPPXQLW��
GZHOOLQJ� DGXOWV� ZLWK� &KURQLF� /RZ� EDFN� SDLQ�� ��
SLORW� UDQGRPL]HG� FOLQLFDO� WULDO� LW� ZDV� FRQFOXGHG�
WKDW�WKH�GHVLJQHG�LQWHUYHQWLRQV�DUH�SURPLVLQJ�DQG�
FRQGXFWLQJ�D�IXOO�VFDOH�UDQGRPL]HG�FOLQLFDO�WULDO�LQ�
the� future� is� feasible� to� con�rm� the� effectiveness�
RI� WKH� LQWHUYHQWLRQV� IRU� WKH�PDQDJHPHQW�&/%3� LQ�
UXUDO�1LJHULD���

�EKLMLWGXWWD� HW� DO�� ������� FRQGXFWHG� D� VWXG�� RQ�
a� comparative� study� to� �nd� out� the� effectiveness�
EHWZHHQ�FRUH�VWDELOL]DWLRQ�YHUVXV�PFNHQ]LH�H[HUFLVHV�
LQ� WKH� WUHDWPHQW� RI� SDWLHQWV� ZLWK� PHFKDQLFDO� ORZ�
EDFN�SDLQ��+H�FRQGXFWHG�WKDW�WKH�&RUH�VWDELOL]DWLRQ�
H[HUFLVHV� SURYHG� WR� EH� PRUH� HIIHFWLYH� WKDQ� WKH�
0F.HQ]LH�H[HUFLVHV�LQ�UHGXFLQJ�SDLQ�DQG�LQFUHDVLQJ�
WKH�HQGXUDQFH�OHYHO�LQ�WKH�WUHDWPHQW�RI�SDWLHQWV�ZLWK�
PHFKDQLFDO�ORZ�EDFN�SDLQ���

.XPDU� 1HHUDM� �� 9HUPD� 6KLY� �������� 7R�
&RPSDUH�WKH�(IIHFW�RI�6WUHQJWKHQLQJ�1HFN�([HUFLVH�
DQG�0FNHQ]LH�1HFN��7KH� VXEMHFW�ZLOO� EH� DVNHG� WR�
OLH� GRZQ� LQ� D� VXSLQH� SRVLWLRQ� DQG� WKH� VKRXOGHU�
LV� SODFHG� LQ� WKH� QHXWUDO� SRVLWLRQ�� 7KH� KRW� SDFN�
�VWDQGDUG� VL]H�ZKLFK� KDGEHHQ� VWRUHG� LQ� D� K�GUR�
FROODWRU�WDQN�RI����������&���0RLVW�KHDW�SDFN�ZLOO�EH�
ZUDSSHG�LQ�WRZHO�ZLWKWKUHH�WR�IRXU�IROGV�RYHU�WKH�
DIIHFWHG�VKRXOGHU��7KHSDFN�ZDV�OHIW�LQ�SODFH�IRU����
WR����PLQXWHV��.XPDU�1HHUDM��HW�DO����������

1LUDQMDQ�.XPDU��HW�DO��������GLG�VWXG��RQ�(IIHFWV�
RI�/DWHUDO�'HYLDWLRQ� IURP�1HXWUDO�3RVLWLRQ�RQ� WKH�
3HUFHLYHG�-RLQW�'LVFRPIRUW�5DWLQJ�LQ�&HUYLFDO�DQG�
/XPEDU� 5HJLRQ� LQ� 6LWWLQJ� DQG� 6WDQGLQJ� 3RVLWLRQ��
��WRWDO�RI�IRUW��VXEMHFWV�ZHUH�VHOHFWHG�EDVHG�XSRQ�



�27-�����O�P�����1�P��������-���������0���������

��

WKH� LQFOXVLRQ� DQG� H[FOXVLRQ� FULWHULD�� %DVHG� RQ�
the� �nding� of� this� study� we� can� conclude� that�
ODWHUDO� EHQGLQJ� RI� WKH� FHUYLFDO� DSSHDUV� WR� FDXVH�
more� discomfort� than� the� �exion,� extension� and�
URWDWLRQ�ZKHQ�SHUIRUPHG�LQ� WKH�VWDQGLQJ�SRVLWLRQ�
DV�FRPSDUHG�WR�VLWWLQJ��6LPLODUO���ODWHUDO�EHQGLQJ�RI�
WKH�OXPEDU�VSLQH�DSSHDUV�WRFDXVH�PRUH�GLVFRPIRUW�
WKDQ�DQ��RWKHU�VWDWLF�MRLQW�SRVWXUH��ZKHQ�SHUIRUPHG�
LQ� VWDQGLQJ� SRVLWLRQ� DV� FRPSDUHG� WR� VLWWLQJ��
/LPLWDWLRQ� RI� WKH� 6WXG��� ��� 6PDOO� VDPSOH� VL]H�� ���
3HUFHLYHG� MRLQW� GLVFRPIRUW� VFDOH� LV� D� VXEMHFWLYH�
VFDOH� DQG� LWV� DFFXUDF�� GHSHQGV� RQ� WKH� OHYHO� RI�
XQGHUVWDQGLQJ�RI�VXEMHFW�����1R�EOLQGLQJ�ZDV�GRQH��
��� /XPEDU� H[WHQVLRQ� LQ� VLWWLQJ� SRVLWLRQ� ZDVQRW�
LQFOXGHG�LQ�WKH�VWXG������/XPEDU�URWDWLRQ�520�ZDV�
QRW�PHDVXUHG����

-�RWL�6KDUPD��1LUDM�.XPDU�HW�DO��������GLG�VWXG��
RQ� HIIHFWLYHQHVV� RI� &RUH� 6WUHQJWKHQLQJ� ([HUFLVH�
DQG� 0F.HQ]LH� ([WHQVLRQ� ([HUFLVH� RQ� WKH� 3DLQ�
)XQFWLRQDO� 'LVDELOLW�� LQOXPEDU� 3,9'� &RQGLWLRQ��
7KH�SUHVHQW�VWXG��VKRZHG�WKDW�0F.HQ]LH�H[WHQVLRQ�
H[HUFLVH� SURWRFRO� ZDV� YHU�� PXFK� HIIHFWLYHLQ� ORZ�
EDFN�SDLQ�ZLWK�3URODSVHG�/XPDEDU� ,QWHUYHUWHEUDO�
GLVF� &RQGLWLRQ�� �V� D� WUHDWPHQW� LQWHUYHQWLRQ� LW� LV�
ef�cient�in�relieving�pain�and�functional�disability.�
0F.HQ]LH�H[WHQVLRQ�H[HUFLVH�KHOSV�VKLIWLQJ�WKH�GLVF�
LQ�RSSRVLWH�VLGH�RI�GHUDQJHPHQW�WKXV�UHGXFLQJ�WKH�
GLVF�SURODSVHG�ZKHUHDV� FRUH�VWDELOL]DWLRQ� H[HUFLVH�
KHOSV� VWUHQJWKHQLQJ� WKH� VXUURXQGLQJ�PXVFOH� WKXV�
improving�the�stability,�here�my�result�signi�cantly�
VKRZV�PRUH�HIIHFWLYH�UHVXOW�LQ�0F.HQ]LH�WUHDWPHQW�
WR�UHGXFH�SDLQ���LPSURYH�IXQFWLRQDO�GLVDELOLW����

0DQPHHW�.��KDOLZDO�HW�DO���������&RQGXFWHG�D�
VWXG��RQ�7R�&RPSDUH�7KH�(IIHFW�RI�3URSULRFHSWLYH�
1HXURPXVFXODU� )DFLOLWDWLRQ�3URJUDP�9HUVXV�&RUH�
6WDELOL]DWLRQ� ([HUFLVHV� )RU� 'HFUHDVLQJ� 3DLQ� �QG�
,PSURYLQJ� )XQFWLRQV� ,Q� 3DWLHQWV�:LWK� /RZ� %DFN�
3DLQ��+H�FRQFOXGHG� WKDW�SUHVHQW� VWXG�� LV� WKDW� WKH�

SDWLHQWV�RI� ORZ�EDFN�SDLQ�ZLWKLQ�WKH�DJH�JURXS�RI�
30-50years� are� bene�ted� more� by� Proprioceptive�
QHXURPXVFXODU�IDFLOLWDWLRQ�SURJUDP�UDWKHU�E��&RUH�
VWDELOL]DWLRQ�H[HUFLVHV���

0(7+2�2/2*�

,Q�WKLV�VWXG��VLPSOH�UDQGRP�VDPSOLQJ�WHFKQLTXH�
ZDV� XVHG� DQG� ��� SDWLHQWV�ZHUH� GLYLGHG� LQWR� WZR�
JURXSV�� ��� SDWLHQWV� ZHUH� VHOHFWHG� UDQGRPO�� DQG�
ZDV�LQFOXGHG�LQ�JURXS���DQG����SDWLHQWV�LQ�JURXS�%��
7KHVH�VXEMHFWV�ZHUH�VROLFLWHG�IURP�WKH�6KUL�0DKDQW�
,QGLUHVK� +RVSLWDO�� 'HSDUWPHQWRI� 3K�VLRWKHUDS���
3DWHO�1DJDU��'HKUDGXQ��8WWDUDNKDQG��DQG�VHOHFWHG�
DFFRUGLQJ� WR� LQFOXVLRQDQG� H[FOXVLRQ� FULWHULD��
,QFOXVLRQ� FULWHULD�� %RWK� PDOHV� DQG� IHPDOHV�� �JH�
JURXS�RI��������HDUV�DQG�SDWLHQWV�ZLWK�GLDJQRVHG�
known�speci�c�low�back�pain�>�three�months�and�
([FOXVLRQ� FULWHULD�� 1HXURORJLFDO� GLVRUGHU�� SDVW�
KLVWRU�� RI� IUDFWXUH� RU� LQMXU�� DQG� DEGRPLQDO� DQG�
VSLQDO� VXUJHU��� 2VWHRDUWKULWLV�� QRQ� FRRSHUDWLYH�
DQG�SV�FKLDWULF�VXEMHFW�DQG�SUHJQDQF������SDWLHQWV�
RI�DJH�EHWZHHQ��������UV�ZLWK�ORZ�EDFN�SDLQ�ZKR�
ZDV�ZLOOLQJ� WR� WDNH� WUHDWPHQW� IRU���ZHHNV�VHVVLRQ�
DIWHU� D� ZULWWHQ� FRQVHQW� ZHUH� WDNHQ� DFFRUGLQJ�
WR� LQFOXVLRQ� DQG� H[FOXVLRQ� FULWHULD�� ��� SDWLHQWV�
were� included� in� the� group� �rst� and� 15� in� the�
VHFRQG�7KH� GXUDWLRQ� RI� WKH� VWXG�� ZDV� �� ZHHNV�
2XWFRPH�0HDVXUHV��9�6� �9LVXDO� DQDORJXH� VFDOH@�
DQG� 6FKREHU� WHVW�� ,QGHSHQGHQW� YDULDEOHV�� 31)�
6WUHWFKLQJ�� &RUH� VWDELOL]DWLRQ� FRQWURO�� 0F.HQ]LH�
H[HUFLVH�� �HSHQGHQW� YDULDEOHV�� 3DLQ�� 5DQJH� RI�
PHDVXUH��0DWHULDO�8VHG��*RQLRPHWHU���VVHVVPHQW�
VKHHW�� &RQVHQW� IRUP�� 0HDVXULQJ� WDSH�� 3LOORZ��
0DW�� ([DPLQDWLRQ� WDEOH�� 3DSHU� DQG� SHQ���9LVXDO�
DQDORJXH�VFDOH��9�6����)LJ������

&RPSDUDWLYH��OO�WKH�SDUWLFLSDQWV�ZHUH�H[SODLQHG�
DERXW�WKH�SXUSRVH�RI�VWXG��WKH�VXEMHFWV��

)LJ�����,PDJH�RI�PDWHULDO

9DUXQ�'HRSD��1LUDM�.XPDU��6XUEKL�7KDSOL�DO��H��D���7R�&RPSDUH�WKH�(IIHFW�RI�31)�6WUHWFKLQJ�DQG�&RUH�
6WDELOL]LQJ�([HUFLVH�9HUVXV�0F.HQ]LH�7HFKQLTXH�LQ�6XEMHFWV�ZLWK�/RZ�%DFN�3DLQ
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352&(�85(

�W�G��GHVLJQ�

:HUH�VFUHHQHG�IRU�LQFOXVLRQ�DQG�H[FOXVLRQ�FULWHULD�
DQG�WKHQ�WKH�EDVHOLQH�PHDVXUHPHQW�ZDV�WDNHQ���Q�
LQIRUPHG� FRQVHQW� ZDV� WDNHQ� IURP� SDWLHQWV� ZKR�
ZHUH� ZLOOLQJ� WR� SDUWLFLSDWH� LQ� WKH� VWXG��� (OLJLEOH�
VXEMHFWV�ZHUH�UDQGRPO��DOORFDWHG�LQWR�WZR�JURXSV��
*URXS���SDUWLFLSDQWV� UHFHLYLQJ� WKH�SQI� WHFKQLTXH�
DQG�FRUH�VWDELOL]LQJ�H[HUFLVH��JURXS�%�SDUWLFLSDQWV�
UHFHLYLQJ� PFNHQ]LH� 7HFKQLTXH�� %RWK� JURXSV� KDG�
UHFHLYHG�H[HUFLVH�SURJUDP�IRU� ORZ�EDFN�SDLQ��7KH�
VWXG��ZDV�RI���ZHHN����GD�V�SHU�ZHHN�DW�GHSDUWPHQW�
RI�SK�VLRWKHUDS��LQ�60,+��

Subjects�who��ll�the�inclusion�&�exclusion�criteria�
ZLOO� EH� UDQGRPO�� DOORWWHG� XVLQJ� FKLS� PHWKRG�
�VVHVVPHQW�ZLOO�EH�WDNHQ�SULRU�WR�WKH�WUHDWPHQW���
DIWHU�WKH�WUHDWPHQW�

6FKREHU�V� WHVW�YLVXDO� DQDORJ� VFRUH� �9�6�� DUH�
RXWFRPH�PHDVXUH

*URXS���DQG�%�KDV����VXEMHFWV�HDFK�

*5283��

�KH�31)��HFKQLT�H�DQG�&RUH��WDELOL�LQJ�(�HUFLVH

7KH� 31)� WHFKQLTXH� SHUIRUPHG� RQ� WKH� WUXQN�

PRYHPHQW��7KH�SDWLHQW�LV�LQ�VLWWLQJ�SRVLWLRQ��)LUVW��

SK�VLRWKHUDSLVW�FRQGXFWHG�5K�WKPLF� 6WDELOLVDWLRQ�

�56���7KH�56�H[HUFLVH�FRQVLVWHG�RI�DOWHUQDWLQJ��WUXQN�

�exion� extension)� isometric� contractions� against�

UHVLVWDQFH�IRU����VHFRQGV��ZLWK�QR�PRWLRQ�LQWHQGHG��

6XEMHFWV� SHUIRUPHG� WKUHH� VHWV� RI� ��� UHSHWLWLRQV�

DW� PD[LPDO� UHVLVWDQFH� SURYLGHG� E�� WKH� VDPH�

SK�VLRWKHUDSLVW��7KH�UHVWLQJ�LQWHUYDOV�RI����VHFRQGV�

DQG� ��� VHFRQGV� SURYLGHG� DIWHU� WKH� FRPSOHWLRQ�RI�

��� UHSHWLWLRQV� IRU� HDFK� SDWWHUQ� DQG� EHWZHHQ� VHWV��

UHVSHFWLYHO���6HFRQGO���SK�VLRWKHUDSLVW�FRQGXFWHG�

combination�of� isotonic� technique� with��exion� or�

H[WHQVLRQ� IRU� OXPEDU�� GHSHQGLQJ� RQ� WKH� SDWLHQW�

FRQGLWLRQ��

7KH� FRPELQDWLRQ� LVRWRQLF� �&2,�� WHFKQLTXH�

FRQVLVWV� RI� DOWHUQDWLQJ� FRQFHQWULF� DQG� HFFHQWULF�

FRQWUDFWLRQV� RI� DJRQLVWV� ZLWKRXW� UHOD[DWLRQ�� 7KH�

VHTXHQFH� RI� &2,� DUH� UHVLVWHG� DFWLYH� FRQFHQWULF�

FRQWUDFWLRQ� IRU� �� VHFRQGV�� UHVLVWHG� HFFHQWULF�

FRQWUDFWLRQ�IRU���VHFRQGV��DQG�UHVLVWHG�PDLQWDLQHG�

during� contraction� for� 5� seconds� (trunk� �exion-

H[WHQVLRQ���7KH�FRPELQDWLRQ�RI�LVRWRQLF�SHUIRUPHG�

WKUHH� VHW� RI� ��� UHSHWLWLRQV� ZLWK� UHVWLQJ� LQWHUYDOV�

RI� ��� VHFRQG� DQG� ��� VHFRQG� ZHUH� SURYLGHG� DIWHU�

FRPSOHWLRQ� RI���� UHSHWLWLRQV� IRU� HDFK�SDWWHUQ� DQG�

EHWZHHQ�VHWV��UHVSHFWLYHO���,Q�WRWDO��DOO�31)�H[HUFLVH�

ZLOO�EH�KHOG�IRU�������PLQXWHV��)LJ�����

)LJ�����31)��6XSLQH�6SLQDO�5RWDWLRQ��+ROG�5HOD[�

�DVLF�FRUH�H�HUFLVHV

,VRODWH�FRUH�PXVFOH�LQ�GLIIHUHQW�SRVLWLRQV

•� 7UDQVYHUVXVDEGRPLQXV� �DGYDQFH� LI� DEOH� WR�

SHUIRUP����UHSV�ZLWK���VHF�KROG�

D�� �EGRPLQDO�EUDFLQJ

E�� %UDFLQJ�ZLWK�KHHO�VOLGHV

9DUXQ�'HRSD��1LUDM�.XPDU��6XUEKL�7KDSOL�DO��H��D���7R�&RPSDUH�WKH�(IIHFW�RI�31)�6WUHWFKLQJ�DQG�&RUH�
6WDELOL]LQJ�([HUFLVH�9HUVXV�0F.HQ]LH�7HFKQLTXH�LQ�6XEMHFWV�ZLWK�/RZ�%DFN�3DLQ
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)LJ�����&RUH�6WDELOL]LQJ�([HUFLVH��3ODQNV@

)LJ�����7UXQN�&XUO�([HUFLVH

F�� %UDFLQJ�ZLWK�OHJ�OLIWV

G�� %UDFLQJ�ZLWK�EULGJLQJ

H�� %UDFLQJ�LQ�VWDQGLQJ

I�� %UDFLQJ�ZLWK�VWDQGLQJ�URZ

J�� %UDFLQJ�ZLWK�ZDONLQJ

•� Paraspinals/multi�di� (advance� if� able� to�
SHUIRUP����UHSV�ZLWK��VHF�KROG�

4XDGUXSHG�DUP�OLIWV�ZLWK�EUDFLQJ

4XDGUXSHG�OHJ�OLIWV�ZLWK�EUDFLQJ

4XDGUXSHG� DOWHUQDWH� DUP� DQG� OHJV� OLIWV� ZLWK�
EUDFLQJ�

4XDGUDWXVOXPERUXP� DQG� REOLTXHV� �DGYDQFH� LI�
DEOH�WR�SHUIRUP����UHSV�ZLWK��VHF�KROG�

•� 3ODQNV

Side�plank�with�knees��exed

6LGH�SODQN�ZLWK�NQHHV�H[WHQGHG

•� 7UXQN�FXUO�

•� 3K�VLREDOO

•� )XQFWLRQDO�WUDLQLQJ�SRVLWLRQV�ZLWK�DFWLYDWLRQ�
RI�FRUH

•� %XLOG�HQGXUDQFH��)LJ��������

*5283�%

0F.HQ�LH��HFKQLT�H

7KH�VXEMHFWV�LQ�WKH�JURXS�%�UHFHLYHG�WKH�0F.HQ]LH�
PHWKRG��7KH�SK�VLRWKHUDSLVW�JXLGHG�WKH�VXEMHFW�WR�

conduct�four�extension�exercises�and�three��exion�
H[HUFLVHV�

�The�extension�exercise�started�with;��rst,� lying�
IDFH�GRZQ�IRU�RQH�XQWLO�WZR�PLQXWHV��6HFRQG��O�LQJ�
IDFH�GRZQ�ZLWK�H[WHQVLRQ��WKH�VXEMHFW�ZDV�DVNHG�WR�
VWDUW�ZLWK� O�LQJ� IDFH�GRZQ�SRVLWLRQ� DQG� IROORZHG�
ZLWK� WKH�H[WHQVLRQ�RI� WKH� WUXQN�RQ� WKH� HOERZ�DQG�

9DUXQ�'HRSD��1LUDM�.XPDU��6XUEKL�7KDSOL�DO��H��D���7R�&RPSDUH�WKH�(IIHFW�RI�31)�6WUHWFKLQJ�DQG�&RUH�
6WDELOL]LQJ�([HUFLVH�9HUVXV�0F.HQ]LH�7HFKQLTXH�LQ�6XEMHFWV�ZLWK�/RZ�%DFN�3DLQ
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hold�on�for��ve�seconds�and�back�to��rst�position�
DV� D� UHOD[DWLRQ�7KLUG�� H[WHQVLRQ� RQ� O�LQJ�� VXEMHFW�
LQVWUXFWHG�WR�VWDUW�LQ�O�LQJ�IDFH�GRZQ�SRVLWLRQ��DQG�
WKHQ�IROORZHG�ZLWK�WKH�H[WHQVLRQ�RI�WKH�WUXQN�ZLWK�

HOERZ�H[WHQVLRQ��SXVK�XS�SRVLWLRQ��IRU�WHQ�VHFRQGV��
WKHQ� WKH� VXEMHFW� DVNHG� WR� UHOD[DWLRQ�ZLWK� EDFN� WR�
�rst�position�(Fig.�5).�

)LJ�����0FNHQ]LH�7HFKQLTXH��6SLQDO�([WHQVLRQ���3URQH�2Q�+DQG�

)RXUWK�� H[WHQVLRQ� RQ� VWDQGLQJ�� VXEMHFW� LQVWUXFWHG�
WR�VWDQGLQJ�DQG�WKHQ�DVNHG�WR�GR�WKH�H[WHQVLRQ�RI�WKH�
trunk�and�hold�for��ve�seconds�with�hands�of�the�back�
and�the��ngers�pointing�backwards�and�then�followed�
ZLWK�UHOD[DWLRQ�ZLWK�EDFN�WR�VWDQGLQJ�SRVLWLRQ��

�OO�H[WHQVLRQ�H[HUFLVH�UHSHDWHG�IRU�WHQ�UHSHWLWLRQV�
for�two�sets.The��exion�exercise�started�with;��rst,�
�exion� on� lying,� subject� was� instructed� on� lying�
position�then��exes�the�trunk�with�both�knees�to�the�
FKHVW�DQG�KROG�ZLWK�ERWK�KDQGV�

�Subjects�instructed�to�hold�that�position�for��ve�
second� and� relaxation� to� the� �rst� lying� position.�
Second,��exion�on� sitting,� the� subject� asked� to� sit�
RQ�WKH�HGJH�RI�D�FKDLU��DQG�WKHQ�LQVWUXFWHG�WR�EHQG�

WKH�WUXQN�IRUZDUG�DQG�JUDVS�WKH�DQNOH�RU�WRXFK�WKH�
�oor�with�both�hands.�This�position�maintained�for�
�ve� seconds� and� followed� with� relaxation� to� the�
�rst�position.�

Third,��exion�on�standing,�the�subject�was�asked�
WR�EH�LQ�VWDQGLQJ�SRVLWLRQ��DQG�WKHQ�ZDV�LQVWUXFWHG�
to�bend� forward�or��exion� the� trunk�with��ngers�
GRZQ�WR�WKH� OHJV�DV�IDU�DV�WKH��FDQ��6XEMHFW�DVNHG�
to�hold�the�last�position�for��ve�seconds�and�back�
to� standing� position� as� a� relaxation.� All� �exion�
H[HUFLVHV� ZHUH� DOVR� UHSHDWHG� IRU� WHQ� UHSHWLWLRQV�
IRU� WZR� VHWV�� 7KHUH� DUH� WKUHH� PLQXWHV� IRU� UHVWLQJ�
LQWHUYDOV� LQ� HYHU�� VHW�� 7KH� 0F.HQ]LH� WUHDWPHQW�
ODVWHG�IRU�������PLQXWHV��)LJ������

)LJ�����0FNHQ]LH�7HFKQLTXH��6SLQDO�([WHQVLRQ�,Q�6WDQGLQJ�

9DUXQ�'HRSD��1LUDM�.XPDU��6XUEKL�7KDSOL�DO��H��D���7R�&RPSDUH�WKH�(IIHFW�RI�31)�6WUHWFKLQJ�DQG�&RUH�
6WDELOL]LQJ�([HUFLVH�9HUVXV�0F.HQ]LH�7HFKQLTXH�LQ�6XEMHFWV�ZLWK�/RZ�%DFN�3DLQ
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7DEOH������:LWKLQ�JURXS�FRPSDULVRQ�RI�SUH�DQG�SRVW�GDWD�RI�ERWK�RXWFRPH��PHDVXUH�LQ�*URXS�%

/RZ�%DFN�3DLQ��
0HDVXUHG�%�

3UH��
�PHDQ���6(0�

3UH��
�PHDQ���6��

3RVW��
�PHDQ���6(0�

3RVW�
�PHDQ���6��

W�9DOXH 3�9DOXH

9�6 ���������� ���������� ���������� ���������� ����� �������

6FKREHU�7HVW ������������ ������������ ����������� ������������� ����� �������

��7���1�/�6,6

7KLV� FKDSWHU� GHDOV� ZLWK� WKH� VWDWLVWLFDO� DQDO�VLV�

RI� �� RXWFRPH� PHDVXUHV� WKDW� LV� 9�6� DQG� 6FKREHU�

WHVW�EHWZHHQ�JURXS���DQG�JURXS�%��7KH�GDWD�ZDV�

DQDO�VHG� E�� XVLQJ� WKH� VWDWLFDOO�� VRIWZDUH� 6366�

���YHUVLRQ�� 7R� DQDO�VH� WKH�GLIIHUHQFH�RI�9�6�DQG�

VFKREHU�WHVW�RI�*URXS�����31)�VWUHWFKLQJ�DQG�FRUH�

VWDELOL]DWLRQ� H[HUFLVH�� �1'� *URXS� %� �0FNHQ]LH�

WHFKQLTXH�� XQSDLUHG� W�WHVW� XVHG� WR� FRPSDUH� SUH�

DQG�SRVW�WUHDWPHQW�VFRUHV�RI�9�6�DQG�6FKREHU�WHVW�

ZLWKLQ� WKH�JURXS��� DQG�JURXS�%��8QSDLUHG� W�WHVW�

XVHG� WR� FRPSDUH� SRVW� WUHDWPHQW� VFRUHV� RI� 9�6�

DQG� VFKREHU� WHVW�EHWZHHQ�*URXS���DQG�*URXS�%��

2XWFRPH�PHDVXUHV�RI�DOO�LQGLYLGXDO�ZHUH�DQDO�]HG�

RQ�GD��RQH��EHIRUH�WKH�VWDUW�RI� WKH� WKHUDS��DQG�DW�

WKH�HQG�RI���ZHHNV��&RPSDULVRQ�EHWZHHQ�SUH�DQG�

SRVW�WUHDWPHQW�RI�JURXS���DQG�JURXS�%�ZDV�GRQH�

/RZ�%DFN�3DLQ��
0HDVXUHG�%�

3UH��
�PHDQ���6(0�

3UH��
�PHDQ���6��

3RVW��
�PHDQ���6(0�

3RVW�
�PHDQ���6��

W�9DOXH 3�9DOXH

9�6 ���������� ���������� ���������� ���������� ����� ������

6FKREHU�7HVW ������������ �������������� ������������ �������������� ����� ������

7DEOH������:LWKLQ�JURXS�FRPSDULVRQ�RI�SUH�DQG�SRVW�GDWD�RI�ERWK�RXWFRPH��PHDVXUH�LQ�*URXS��

5(68/7

7KLV�FKDSWHU�GHDOV�ZLWK�WKH�UHVXOW�RI�GDWD�DQDO�VLV�
RI� WZR� RXWFRPH� PHDVXUHV� WKDW� LV� ZLWK� 9�6� DQG�
6&+2%(5�7(67��ZLWKLQ�JURXS���DQG�JURXS�%�DQG�
EHWZHHQ�JURXS���DQG�JURXS�%��7KH�VFRUH�ZDV�DQDO�]HG�
DQG� LQWHUSUHWHG� WR� GHWHUPLQH�ZKLFK� LQWHUYHQWLRQ� LV�
PRUH�HIIHFWLYH�LQVXEMHFW�ZLWK�ORZ�EDFN�SDLQ��

831QSDLUHG� W�WHVW� ZDV� XVHG� WR� DQDO�]H� DQG�
FRPSDUHG�SUH�DQG�SRVW�WUHDWPHQW�VFRUH�ZLWKLQ�WKH�
JURXS� �� DQG� JURXS� %�� �QDO�]LQJ� 9�6� UHYHDOHG�
signi�cant� difference� in� group� A� post� treatment,�
PHDQ� DQG� VWDQGDUG� HUURU� RI� PHDQ� �������������
ZKHQ� FRPSDUHG� WR�JURXS��� SUH�WUHDWPHQW��0HDQ�
DQG�VWDQGDUG�HUURU�RI�PHDQ���������������QDO�]LQJ�
SCHOBER� TEST� revealed� signi�cant� difference�
LQ� JURXS� �� SRVW� WUHDWPHQW�� PHDQ� DQG� VWDQGDUG�
HUURU�RI�PHDQ����������������ZKHQ�FRPSDUHG�ZLWK�
JURXS���SUH� WUHDWPHQW��PHDQ�DQG�VWDQGDUG�PHDQ�
����������������WDEOH�����

Analyzing� VAS� revealed� slightly� signi�cant�
GLIIHUHQFH� LQ� JURXS� %� SRVW� WUHDWPHQW�� PHDQ� DQG�
VWDQGDUG�HUURU�RI�PHDQ��������������ZKHQ�FRPSDUHG�
WR�JURXS�%�SUH�WUHDWPHQW��0HDQ�DQG�VWDQGDUG�HUURU�
RI�PHDQ��������������

�QDO�]LQJ� 6&+2%(5� 7(67� UHYHDOHG� VOLJKW�
signi�cant� difference� in� group� B� post� treatment,�
PHDQ� DQG� VWDQGDUG� HUURU� RI� PHDQ� ���������������
ZKHQ�FRPSDUHG�ZLWK�JURXS�%�SUH�WUHDWPHQW��PHDQ�
DQG�VWDQGDUG�PHDQ�����������������WDEOH�����

7KH� GDWD� ZHUH� DQDO�VHG� XVLQJ� WKH� VWDWLVWLFDO�
VRIWZDUH�6366����YHUVLRQ��7R�DQDO�VH�WKH�GLIIHUHQFH�
RI� 9�6� DQG� 6&+2%(5� 7(67� RI� *URXS��� �31)�
VWUHWFKLQJ� DQG� FRUH� VWDELOL]DWLRQ�� DQG� *URXS�%�
�0F.HQ]LH� WHFKQLTXH�� WKH� XQSDLUHG� W�WHVW� ZDV�
DSSOLHG��

�V�FRPSDULQJ�WKH�PHDQ�GLIIHUHQFH�EHWZHHQ�ERWK�
WKH�JURXSV��WKH�PHDQ�GLIIHUHQFH�LQ�9�6�IRU�*URXS���

LV������DQG�*URXS�%�LV������WKLV�UHVXOW�VKRZHG�WKDW�
*URXS�%� LV�PRUH�HIIHFWLYH� LQ�9�6�DV�FRPSDUHG� WR�
*URXS����2Q�WKH�RWKHU�KDQG��ZKLOH�FRPSDULQJ�WKH�
PHDQ� GLIIHUHQFH� EHWZHHQ� ERWK� WKH� *URXS� �� DQG�
*URXS�%� LQ� 6&+2%(5� 7(67�� *URXS��� VKRZHG�
������� DQG� *URXS�%� VKRZHG� ������ WKDW� LQGLFDWHG�
WKDW� WKH� *URXS�%� LV� PRUH� HIIHFWLYH� LQ� 6&+2%(5�
7(67�WKDQ�*URXS�����7DEOH������

9DUXQ�'HRSD��1LUDM�.XPDU��6XUEKL�7KDSOL�DO��H��D���7R�&RPSDUH�WKH�(IIHFW�RI�31)�6WUHWFKLQJ�DQG�&RUH�
6WDELOL]LQJ�([HUFLVH�9HUVXV�0F.HQ]LH�7HFKQLTXH�LQ�6XEMHFWV�ZLWK�/RZ�%DFN�3DLQ
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7DEOH������0HDQ�GLIIHUHQFH�LQ�9�6�DQG�6&+2%(5�7(67�LQ�EHWZHHQ�*URXS���DQG��*URXS�%

)LJ�������0HDQ�RI�*URXS����9�6�

*URXS����31)�VWUHWFKLQJ�DQG�&RUH�6WDELOL]DWLRQ� *URXS�%��0FNHQ]LH�7HFKQLTXH�

9�6� 6&+2%(5�7(67 9�6 6&+2%(5�7(67

0HDQ�GLIIHUHQFH ����� ������ ����� �����

6' ������ ������� ������ �������

W�YDOXH ����� ����� ����� �����

3�YDOXH� ������ ������ ������� �������

7KHUHIRUH��UHVXOW�VXJJHVW�WKDW�DIWHU���ZHHN�RI�31)�
VWUHWFKLQJ� DQG� &RUH� VWDELOLVDWLRQ� FRQWURO� H[HUFLVH�
DQG� PFNHQ]LH� WHFKQLTXH� ERWK� JURXSV� VKRZV�

LPSURYHPHQW� LQ� /RZ� EDFN� SDLQ� EXW� PFNHQ]LH�
WHFKQLTXH�VKRZV�PRUH�LPSURYHPHQW�

)LJ�������0HDQ�RI�*URXS�����6&+2%(5�7(67�

)LJ�������0HDQ�RI�*URXS�����6&+2%(5�7(67� )LJ�������0HDQ�RI�*URXS�%���6&+2%(5�7(67�

)LJ�������0HDQ�GLIIHUHQFH�RI�*URXS�� )LJ�������0HDQ�GLIIHUHQFH�RI�*URXS�%

9DUXQ�'HRSD��1LUDM�.XPDU��6XUEKL�7KDSOL�DO��H��D���7R�&RPSDUH�WKH�(IIHFW�RI�31)�6WUHWFKLQJ�DQG�&RUH�
6WDELOL]LQJ�([HUFLVH�9HUVXV�0F.HQ]LH�7HFKQLTXH�LQ�6XEMHFWV�ZLWK�/RZ�%DFN�3DLQ



�27-�����O�P�����1�P��������-���������0���������

��

�,6&866,21

/RZ�EDFN�SDLQ�KDV�HPHUJHG�DV�D�FULWLFDO�LVVXH�RI�
FRQFHUQ��WUDQVFHQGLQJ�LWV�VWDWXV�DV�D�PHUH�PHGLFDO�
FRQGLWLRQ�� ,WV� LPSDFW� UHVRQDWHV� DFURVV� WKH� VSKHUHV�
RI� SXEOLF� KHDOWK�� VRFLDO� G�QDPLFV�� DQG� HFRQRPLF�
VWDELOLW��� ZHDYLQJ� D� FRPSOH[� ZHE� RI� FKDOOHQJHV��
5RRWHG� LQ� D�P�ULDG�RI� SRWHQWLDO� FDXVHV�� ORZ�EDFN�
SDLQ�LV�D�GLVRUGHU�WKDW�NQRZV�QR�ERXQGV��DIIHFWLQJ�
YDULRXV� GHPRJUDSKLF� JURXSV� ZLWK� GLIIHULQJ�
HWLRORJLHV�

�PRQJ�WKHVH�JURXSV��LW�DVVXPHV�D�SURPLQHQW�UROH�
ZLWKLQ�WKH�ZRUNLQJ�SRSXODWLRQ��ZKHUH�D�VWDJJHULQJ�
����JUDSSOH�ZLWK�WKH�EXUGHQ�RI�FKURQLF�EDFN�SDLQ��
7KLV�SHUVLVWHQW�GLVFRPIRUW�LV�IDU�IURP�WULYLDO��FDVWLQJ�
a� shadow� over� everyday� life� and� signi�cantly�
LPSHGLQJ�URXWLQH�DFWLYLWLHV���VXU�DSDQL�������

5HVXOW� RI� WKH� SUHVHQW� VWXG�� FRQFOXGHG� WKDW�
ERWK� WKH� 31)� VWUHWFKLQJ� ZLWK� FRUH� VWDELOL]LQJ�
FRQWURO� H[HUFLVH� DQG� 0F.HQ]LH� WHFKQLTXH� ZHUH�
HIIHFWLYH� IRU� ORZ�EDFN�SDLQ��+RZHYHU�� VWDWLVWLFDOO��
LW�ZDV� FRQFOXGHG� WKDW� WKH�0F.HQ]LH� WHFKQLTXH� LV�
PRUH� HIIHFWLYH� WKDQ� WKH�31)� VWUHWFKLQJ�ZLWK� FRUH�
VWDELOL]LQJ�FRQWURO�H[HUFLVH��7KHUH�ZDV�VWDWLVWLFDOO��
signi�cant�in�reducing�pain�and�increasing�ROM�for�
*URXS�%� WKDW�ZDV�WUHDWHG�E��0F.HQ]LH� WHFKQLTXH�
DV�FRPSDUHG�WR�WKRVH�ZKR�UHFHLYHG�31)�VWUHWFKLQJ�
ZLWK�FRUH�VWDELOL]LQJ�FRQWURO�H[HUFLVH�IRU�*URXS���

7KH� JURXS��� VXEMHFW� ZHUH� DOORZHG� WR� SHUIRUP�
31)�VWUHWFKLQJ�ZLWK�FRUH�VWDELOL]LQJ�FRQWURO�H[HUFLVH�
DQG�JURXS�%�SHUIRUPHG�0F.HQ]LH�WHFKQLTXH�DW�WKH�
end� of� 6� weeks� there� was� a� signi�cant� change� in�
9�6�DQG�6FKREHU�WHVW�VFRUH�LQ�0F.HQ]LH�WHFKQLTXH�
between� pre� and� post.� There� was� a� signi�cant�
LPSURYHPHQW� LQ� *URXS� %� �0F.HQ]LH� WHFKQLTXH��
FRPSDUHG� WR� *URXS��� �31)� VWUHWFKLQJ�ZLWK� FRUH�
VWDELOL]LQJ�FRQWURO�H[HUFLVH�

&RPSDULVRQ� RI� SUH� DQG� SRVW� 9�6� DQG� VFKREHU�
VFRUH�ZLWK� LQ�WZR�JURXSV�VKRZHG�WKDW�LQ�ERWK�WKH�
groups�there�was�signi�cant�improvement�between�
pre� and� post� mean� score� .there� was� a� signi�cant�
LPSURYHPHQW�LQ�*URXS�%�FRPSDUHG�WR�*URXS���

Group� A� shows� non-signi�cant� results.� In� this�
JURXS�31)�VWUHWFKLQJ�ZLWK�FRUH�VWDELOL]LQJ�FRQWURO�
H[HUFLVH� ZDV� JLYHQ� WR� SDWLHQW� DQG� VKRZV� QRQ�
signi�cant� results� after� 6� weeks� when� compared�
WR� SUH� LQWHUYHQWLRQ� VFRUHV�� 7KLV� VWDWHV� WKDW� 31)�
VWUHWFKLQJ�ZLWK�FRUH�VWDELOL]LQJ�FRQWURO�H[HUFLVH� LQ�
WKH� IRUP�RI�DFWLYH�DQG�DFWLYH�DVVLVWHG�H[HUFLVH�DUH�
not�suf�cient�for�speedy�and�signi�cant�out�comes.�
7KLV� UHVXOW� DOVR� SODFH� VWUHVV� RQ� SURSHU� WUHDWPHQW�
SURWRFRO� ZLWK� SURSHU� WUHDWPHQW� PRGDOLWLHV� IRU�

SDWLHQW� IRU� H[SHFWHG� RXWFRPH� KHQFH� SURYLQJ�
H[SHULPHQWDO�K�SRWKHVLV�

Group� B� shows� signi�cant� change� in� post�
LQWHUYHQWLRQ� ZKLFK� DSSURYHV� LQFUHDVH� 520� DQG�
GHFUHDVH� LQ� SDLQ� DFFRUGLQJ� WR� 9�6� DQG� 6FKREHU�
WHVW�� 7KLV� VWXG�� DSSOLHG� 0F.HQ]LH� WHFKQLTXH� LQ�
ORZ�EDFN�SDLQ��7KLV�FRXOG�LQFOXGH�LPSURYHPHQWV�LQ�
520�DQG�GHFUHDVLQJ�SDLQ�

7KH�UHVXOW�VLJQLI��WKH�SRVLWLYH�HIIHFW�RI�0FNHQ]LH�
WHFKQLTXH�LQ�VXEMHFW�ZLWK�ORZ�EDFN�SDLQ��LQ�DGGLWLRQ�
WR�WKH�SRVLWLYH�HIIHFWV�RQ�FHQWUDOL]LQJ�WKH�SDLQ�DQG�
LQFUHDVLQJ�520�LQ�ORZ�EDFN�SDLQ�SDWLHQWV��JHQHUDOO��
3K�VLFDO� WKHUDS�� SURPRWHV� SDWLHQW� LQYROYHPHQW��
LQGLYLGXDOL]HG� FDUH�� DQG� WKH� GHYHORSPHQW� RI�
VHOI�PDQDJHPHQW� VWUDWHJLHV�� 7KURXJK� WDUJHWHG�
H[HUFLVHV�� HGXFDWLRQ�� DQG� PRYHPHQW� DQDO�VLV��
SK�VLRWKHUDSLVWV� KHOS� SDWLHQWV� DOOHYLDWH� SDLQ��
LPSURYH�IXQFWLRQ��DQG�HQKDQFH�WKHLU�RYHUDOO�TXDOLW��
RI�OLIH�

7KLV� VWXG��UHOHYDQW� WR� WKH�SUHVHQW�VWXG��ZKLFK�
showed�signi�cant�decrease�in�pain�with�McKenzie�
WHFKQLTXH�� 7KH� SULPDU�� JRDO� RI� WKLV� VWXG�� ZDV�
WR� VWXG�� WKH� HIIHFWV� RI� 31)� VWUHWFKLQJ� ZLWK� FRUH�
VWDELOL]LQJ� FRQWURO� H[HUFLVH� LQ� FRPSDULVRQ� WR�
0F.HQ]LH�WHFKQLTXH�LQ�SDWLHQW�ZLWK�ORZ�EDFN�SDLQ�

�IWHU� VWDWLVWLFDO� DQDO�VLV�� LW� VKRZHG� WKDW� %RWK�
JURXSV�DUH�FDSDEOH�RI�UHGXFLQJ�ORZ�EDFN�SDLQ��%XW�
WKH�0FNHQ]LH�WHFKQLTXH�VKRZV�JUHDWHU�FDSDELOLW��LQ�
UHGXFLQJ�ORZ�EDFN�SDLQ�

/LPLWDWLRQ�RI�WKH��W�G�

7KH� VDPSOH� VL]H� ZDV� VPDOO� ZKLFK� VKRXOG� EH�
UHYHUVHG� WR� D� ODUJH� QXPEHU� RI� VXEMHFWV� DQG� IRU� D�
ORQJHU�GXUDWLRQ�RI�SHULRG�

7KLV�ZDV� VKRUW� WHUP� VWXG��RI� VL[�ZHHN� DQG�QR�
IXUWKHU�IROORZ�XS�RI�VXEMHFWV�ZDV�FDUULHG�RXW�

+RPH�SURJUDP�ZDV�QRW�WDXJKW�WR�VXEMHFWV�

6WXG��ZDV�GRQH�RQ�SDWLHQWV�RI�ORZ�EDFN�SDLQ�

)�W�UH�5HVHUFK

6WXG�� FDQ� EH� GRQH� RQ�ZLGH� VDPSOH�� 6WXG�� FDQ�
EH�GRQH�RQ�GLIIHUHQW�VXEMHFW�DQG�GLIIHUHQW�JURXSV�
6WXG��FDQ�EH�GRQH�RQ�EHJLQQHU�SDWLHQWV���GYDQFHG�
PHWKRGV� FRXOG� EH� XVHG�� )XUWKHU� 6WXGLHV� DUH�
UHFRPPHQGHG� WR�PLQLPL]H� WKLV� OLPLWDWLRQ� LQ�VXFK�
D� ZD�� WKDW� ODUJHU� VDPSOH� VL]H� RI� ERWK� VH[HV� WKDW�
LQFOXGH�YDULRXV�DJH�JURXSV�RI�SHRSOH�DUH�VWXGLHG�
7KH�GXUDWLRQ�RI�WKH�VWXG��FDQ�EH�LQFUHDVHG��9DULRXV�
RXWFRPH�PHDVXUHV�FDQ�EH�XVHG� LQ�RUGHU� WR� UHFRUG�
IXQFWLRQDO� LQGHSHQGHQFH�LQ�EHWWHU�ZD���7KH�VWXG��
FDQ�EH�GRQH�WR�LPSURYH�ORZ�EDFN�IXQFWLRQV�

9DUXQ�'HRSD��1LUDM�.XPDU��6XUEKL�7KDSOL�DO��H��D���7R�&RPSDUH�WKH�(IIHFW�RI�31)�6WUHWFKLQJ�DQG�&RUH�
6WDELOL]LQJ�([HUFLVH�9HUVXV�0F.HQ]LH�7HFKQLTXH�LQ�6XEMHFWV�ZLWK�/RZ�%DFN�3DLQ
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31)� 6WUHWFKLQJ� ZLWK� FRUH� VWDELOL]DWLRQ� FRQWURO�
H[HUFLVH� DQG� PFNHQ]LH� WHFKQLTXH� ERWK� VKRZV�
LPSURYHPHQW� LQ� ORZ� EDFN� SDLQ� EXW� 0FNHQ]LH�
WHFKQLTXH�VKRZV�PRUH�LPSURYHPHQW�LQ�FHQWUDOL]LQJ�
WKH�SDLQ�DQG�520�LQ�ORZ�EDFN�SDLQ�DIWHU���ZHHNV�
RI�WKHUDS��

5()(5(1&(6

��� 6KLYDOLF�� �SSRUY� QDUDLQ�� -DJPRKDQ� VLQJK��
6DE�DVDFK� EKRPLN� 265� -RXUQDO� 6SRUWVQ� DQG�
SK�VLFDO�(GXFDWLRQ� �,265�� -653(�(�661������
�����3�,661�����������YROXPH���LVVXH���QRY�
GHF�������33�������

��� 0DQXHOD��)HUHLUD��3DXOD�+�IHUULUD��-DQH�ODWLPHU��
5REHUW�'�+HUEHUW�L3DXO�:�+2'*(6��PRWWKHZ�
'�-HQQLQJV��&KULVWRSKHU�*�0RKHU��.DWKD�Q�0��
5HIVKDXJHV�������������

��� +LPDQL�VLQJOH��UHHQD�DURUD��ODOLWDURUD�XQLYHUVLW��
FROOHJH�RI�SK�VLRWKHUDS���EDED�IRULG�XQLYHUVLW��
RI�KHDOWK�VFLHQFH��IDULGNRW��3XQMDE�LQGLD��������

��� &�9� -RKQ�)UDQNOLQ��'HLYHQGUDP�.DOLUDWKLQDP��
7XVKDU�SROHNDU��1LNN��QDWKDQL� �VHU�RFW�� ������
3��������HIIHFWLYHQHVV� RI� 31)� WUDLQLQJ� IRU�
FKURQLF�ORZ�EDFN�SDLQ�

��� 0DQPHHW� .� 'KDOLZDO� '5� �PDQGHHS�� 'U�
-DJPRKDQ�� �PD��MXQH� ������ HIIHFW� RI� 31)�
SURJUDPPH� YV� FRUH� VWDELOL]DWLRQ� H[HUFLVH� RI�
GHFUHDVLQJ� SDLQ� DQG� LPSURYLQJ� IXQFWLRQ� LQ�
SDWLHQWV�ZLWK�ORZ�EDFN�SDLQ�

��� %DUEDUD� �QQ� 'HHGH�� 0SK�� 5Q�� 1S�� 3DWUULFD�
PDULH� PFJRYHUQ�� 03+�� 51� �DXJ������ YRO�
���� QR������� /RZ� %DFN� 3UREOHP�HWLRORJ�� DQG�
SUHYHQHQWLRQ�

��� /XF�EDQJJLDW��:DQ�WD]P��FKH�KRQ�VLIL�KXU�EDLW��
QXUDO� PDZDGGDK�������-RXUQDO� RI� SK�VLFVO�
HGXFDWLRQ��VSRUWV��KHDOWK�DQG�UHKDELOLWDWLRQV�

��� 9LFHQW� (�&RVFFLDQR�� *XUSUHHW�� 6DUZDQ���
1DWLRQDO� OLE� RI� PHGLFLQH� �1DWLRQDO� FHQWHU� IRU�
%LRWHFK�LQIRUPDWLRQ��EDFN�SDLQ�

��� +DOO� 6XVVDQ� -�%DVLF� ELRPHFKDQLFV� V���0RVE���
�����,6%1����2�������������

���� 3ULWKLYL� 5DM�SDLQ� SUDFW������ �MDQ�IHE���
LQWHUYHUWHEUHDO� GLVF�DQDWRP��SK�VLR�
SDWKRSK�VLRORJ��WUHDWPHQW�

���� (PHOD�PXMLF�� VNLNLF�� WUHELQMDF� VXDG� ������� WKH�
HIIHFWV� RI� 0&.(1=,(� H[HUFLVHV� IRU� SDWLHQWV�
ZLWK�ORZ�EDFN�SDLQ�RXU�H[SHULHQFH�

���� 0DQMXPDOD� UR��� GU� GHHSDNDQDS� �GHF� ����@��
3'993)V� PHGLFDO� FROOHJH� DKHHGQDJDU�
��������06���LQGLD�9,06�KHDOWK�VFLHQFH�-RZLQDO�
YRO��QPEHU����GHF�������

���� =� DFKDU�VPUFLQD� H��D�� �����@�� 6�VWHPDWLF�
UHYLHZ� RI� WKH� HIIHFWLYHQHVV� RI� FRUH� VWDELOLW��
H[HUFLVH� LQ�SDWLHQW�ZLWK�QRQ�VSHFLILF� ORZ�EDFN�
SDLQ�,QW�-�6SRUWV�SK�V�WKHU����������������������
�DXJ��

���� �PLQX� ��,EUDKLP�� 0XNDQGDV� R��NLQGHOH��
6RNXQQEO� R�*DQM�X�GHSDUWPHQW� RI�
SK�VLRWKHUDS��� IDFXOW�� RI� DSSOLHG� KHDOWK�
VFLHQFH� EDMHUR� XQLYHUVLW�� NRQR�� NRQR� VWDWH��
1LJHULD�������������������������

���� �EKLMHHW� GXWWD�� RFW� ������D� FRPSDUDWLYH� VWXG��
WR� ILQG� RXW� WKH� HIIHFWLYHQHVV� EHWZHHQ� FRUH�
VWDELOL]DWLRQ� YV� 0&.HQ]LH� H[HUFLVH� LQ� LQ� WKH�
WUHDWPHQW�RI�SDWLHQW�ZLWK�PHFKDQLFDO�ORZ�EDFN�
SDLQ�

���� .XPDU�1HHUDM���9HUPD�6KLY���������7R&RPSDUH�
WKH�(IIHFW�RI�6WUHQJWKHQLQJ�1HFN�([HUFLVH�DQG�
0FNHQ]LH�1HFN� ([HUFLVH� LQ�1HFN3DLQ� 6XEMHFW�
%U� -� 0HG� +HDOWK� 5HV�� ������� ��� WR���ZZZ�
EMPKU�FRP

���� 1LUDQMDQ� .XPDU��� 1LUDM� .XPDU��� 1LVKX�
6KDUPD��� .VKLWLM� 8QL�DO� ������� (IIHFWV� RI�
/DWHUDO� 'HYLDWLRQ� IURP� 1HXWUDO� 3RVLWLRQ�
RQ� WKH3HUFHLYHG� -RLQW� 'LVFRPIRUW� 5DWLQJ�
LQ� &HUYLFDO� DQG� /XPEDU� 5HJLRQ� LQ� 6LWWLQJ�
DQG� 6WDQGLQJ� 3RVLWLRQ�� SK�VLRWKHUDS�� DQG�
2FFXSDWLRQDO� 7KHUDS�� -RXUQDO� 9ROXPH� ���
1XPEHU� ��� '2,�� KWWS���G[�GRL�RUJ����������
SRWM������������������

���� -�RWL�6KDUPD���1LUDM�.XPDU���6KDVKDQN�.XPDU��
�������&RPSDULVRQ�RI�WKH�(IIHFWLYHQHVV�RI�&RUH�
6WUHQJKWLQJ� ([HUFLVH� DQG0F.HQ]LH� ([WHQVLRQ�
([HUFLVH� RQ� WKH� 3DLQ� )XQFWLRQDO� 'LVDELOLW��
LQOXPEDU� 3,9'� &RQGLWLRQ3K�VLRWKHUDS��
DQG� 2FFXSDWLRQDO� 7KHUDS�� -RXUQDO9ROXPH�
��� 1XPEHU� ��� �SULO� �� -XQH� ����'2,�� KWWS���
G[�GRL�RUJ����������SRWM������������������

���� 0DQPHHW� .� 'KDOLZDO� '5� �PDQGHHS�� 'U�
-DJPRKDQ�� �PD��MXQH� ������ HIIHFW� RI� 31)�
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