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Review Article

(IIHFW�RI��D�H��LUHFWLRQ�5HFRJQLWLRQ�(�HUFLVH����5(��3URJUDP�LQ�
5HGXFLQJ�3DLQ���,QFUHDVLQJ�5DQJH�RI�0RWLRQ�LQ�&KURQLF�1HFN�3DLQ

0LQDO�&KDXGKDU����6KDUGD�6KDUPD���1LUDM�.XPDU���3DUYHHQ�6KDPD���7DEXVVXP�

�EVWUDFW

,�W�RG�FWLR��� &KURQLF� QHFN� LV� D� SUHYDOHQW� P�VF�ORVNHOHWDO� FRQGLWLRQ� DIIHFWLQJ� LQGLYLG�DOV�
ZRUOGZLGH�� RIWHQ� OHDGLQJ� WR� GHFUHDVHG� UDQJH� RI� PRWLRQ� DQG� GLPLQLVKHG� T�DOLW�� RI� OLIH�� ,W� LV�
FKDUDFWHUL]HG� E�� SHUVLVWHQW� GLVFRPIRUW� DQG� I�QFWLRQDO� OLPLWDWLRQV� LQ� WKH� FHUYLFDO� UHJLRQ�� 7KH�
LQFUHDVLQJ�SUHYDOHQFH�RI�FKURQLF�QHFN�SDLQ�LV�DWWULE�WHG�WR�YDULR�V�IDFWRUV�� LQFO�GLQJ�VHGHQWDU��
OLIHVW�OHV�� SRRU� HUJRQRPLFV�� DQG� SV�FKRORJLFDO� VWUHVVRUV�� 7KLV� VW�G�� SUHVHQWV� D� FRPSDUDWLYH�
LQYHVWLJDWLRQ�LQWR�WKH�HIIHFWV�RI�SURSULRFHSWLYH�WUDLQLQJ�YV�FRQYHQWLRQDO�WUDLQLQJ�RQ� LQFUHDVLQJ�
UDQJH�RI�PRWLRQ�DQG�UHG�FLQJ�SDLQ�LQ�SDWLHQWV�ZLWK�FKURQLF�QHFN�SDLQ�

2EMHFWL�H��RI�WKH��W�G��

�� 7R�LPSURYH�UDQJH�RI�PRWLRQ�DQG�UHG�FH�SDLQ�LQ�SDWLHQWV�ZLWK�FKURQLF�QHFN�SDLQ��

�� 7R� DVVHVV� WKH� HIIHFWLYHQHVV� RI� *D]H� 'LUHFWLRQ� 5HFRJQLWLRQ� ([HUFLVH� �*'5(��
3URJUDP�

��RFHG��H���OO�WKH�SDUWLFLSDQWV�ZHUH�H[SODLQHG�DER�W�WKH�S�USRVH�RI�VW�G���7KH�V�EMHFWV�ZHUH�
VFUHHQHG�IRU�LQFO�VLRQ�DQG�H[FO�VLRQ�FULWHULD�DQG�WKHQ�WKH�EDVHOLQH�PHDV�UHPHQW�ZDV�WDNHQ���Q�
LQIRUPHG�FRQVHQW�ZDV�WDNHQ�IURP�SDWLHQWV�ZKR�ZHUH�ZLOOLQJ�WR�SDUWLFLSDWH�LQ�WKH�VW�G���(OLJLEOH�
V�EMHFWV�ZHUH�UDQGRPO��DOORFDWHG�LQWR�WZR�JUR�SV��*UR�S���SDUWLFLSDQWV�UHFHLYLQJ�FRQYHQWLRQDO�
WUDLQLQJ�� *UR�S� %� SDUWLFLSDQWV� UHFHLYLQJ� SURSULRFHSWLYH� WUDLQLQJ�� %RWK� JUR�SV� KDG� UHFHLYHG�
H[HUFLVHV�SURJUDP�IRU�FKURQLF�QHFN�SDLQ��7KH�VW�G��ZDV�RI���ZHHNV����GD�V�SHU�ZHHN�DW�GHSDUWPHQW�
RI�SK�VLRWKHUDS��LQ�60,+��([DPLQDWLRQ�LQFO�GH�DVVHVVPHQW�ZKLFK�ZDV�SHUIRUPHG�RQ�ILUVW�DQG�
WKH�ODVW�GD��RI�WUHDWPHQW���GDWD�ZDV�UHFRUGHG�LQ�JUR�S���SUH�VFRULQJ�ZDV�YLD�9�6��1',��FHUYLFDO�
JRQLRPHWHU�DQG�DIWHU�WKH�VFRULQJ�WKH�SDWLHQW��QGHUJRQH�WUHDWPHQW�ZLWK�SURSULRFHSWLYH�WUDLQLQJ�

&R�FO��LR��� *D]H� 'LUHFWLRQ� 5HFRJQLWLRQ� ([HUFLVH� �*'5(�� 3URJUDP� VKRZV� PRUH�
LPSURYHPHQW�LQ�UDQJH�RI�PRWLRQ�DQG�SDLQ�LQ�FKURQLF�QHFN�SDLQ�DIWHU���ZHHNV�RI�WKHUDS��

.H�ZRUGV�� 1',�� 9�6�� �&520�� *D]H� 'LUHFWLRQ� 5HFRJQLWLRQ� ([HUFLVH� �*'5(�� 3URJUDP��
&KURQLF�QHFN�SDLQ�

+RZ�WR�FLWH�WKLV�DUWLFOH�

0LQDO�&KD�GKDU���6KDUGD�6KDUPD��1LUDM�.�PDU�H��DO��(IIHFW�RI�*D]H�'LUHFWLRQ�5HFRJQLWLRQ�([HUFLVH��*'5(��3URJUDP�LQ�5HG�FLQJ�
3DLQ���,QFUHDVLQJ�5DQJH�RI�0RWLRQ�LQ�&KURQLF�1HFN�3DLQ��3K�VLR��DQG�2FF��7KHUDS��-U��������������������

�XWKRU� �IILOLDWLRQ�� ������VVLVWDQW� 3URIHVVRU�� ��VVRFLDWH�
3URIHVVRU�� � �3URIHVVRU�� 'HSDUWPHQW� RI� 3K�VLRWKHUDS��� 6KUL�
*�U�� 5DP� 5DL� ,QVWLW�WH� RI� 3DUDPHGLFDO� DQG� �OOLHG� +HDOWK�
6FLHQFHV��3DWHO�1DJDU��'HKUDG�Q���������8WWDUDNKDQG��,QGLD�

&RUUHVSRQGLQJ� �XWKRU�� 1LUDM� .XPDU�� 3URIHVVRU��
'HSDUWPHQW� RI� 3K�VLRWKHUDS��� 6KUL�*�U�� 5DP� 5DL� ,QVWLW�WH�
RI� 3DUDPHGLFDO� DQG� �OOLHG� +HDOWK� 6FLHQFHV�� 3DWHO� 1DJDU��
'HKUDG�Q���������8WWDUDNKDQG��,QGLD�

(�PDLO��GUQLUDMN�PDU���JPDLO�FRP

5HFLHYHG�RQ�����������

�FFHSWHG�RQ�����������

,1752�8&7,21

&hronic� neck� pain� is� de�ned� as� a� debilitating�
FRQGLWLRQ� FKDUDFWHUL]HG� E�� SHUVLVWHQW� DQG�

ZLGHVSUHDG� GLVFRPIRUW� H[SHULHQFHG� LQ� WKH� QHFN�
DQG� VKR�OGHU� UHJLRQ�� 7KLV� FRQGLWLRQ� LV� RIWHQ�
DFFRPSDQLHG� E�� K�SHUDOJHVLD�� D� KHLJKWHQHG�
VHQVLWLYLW��WR�SDLQ��ZKLFK�FDQ�EH�GHWHFWHG�WKUR�JK�
SDOSDWLRQ�DQG�REVHUYHG�LQ�ERWK�SDVVLYH�DQG�DFWLYH�
PRYHPHQWV�RI�WKH�QHFN�DQG�VKR�OGHU��
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�,W�LV�D�SUHYDOHQW�DQG�E�UGHQVRPH�P�VF�ORVNHOHWDO�
condition� that� affects� a� signi�cant� portion� of� the�
DG�OW� SRS�ODWLRQ�� :LWK� D� FKDQJLQJ� SUHYDOHQFH�
UDQJLQJ�IURP�����WR�������LQ�DG�OWV��FKURQLF�QHFN�
SDLQ�SRVHV�D�FRQVLGHUDEOH�FKDOOHQJH�WR�LQGLYLG�DOV�
ZRUOGZLGH���

�1HFN�SDLQ�LV�RQH�RI�WKH�PRVW�FRPPRQ�SHUVLVWLQJ�
V�PSWRPV� LQ� WKH� JHQHUDO� SRS�ODWLRQ� ZLWK� DQ�
HVWLPDWH� OLIHWLPH�SUHYDOHQFH�RI�����DPRQJ�DG�OWV�
RI�DJH�JUR�S����WR�����HDUV��/LPLWHG�UDQJH�RI�PRWLRQ�
DQG�D�V�EMHFWLYH�IHOOLQJ�RI�VWLIIQHVV�PD��DFFRPSDQ��
QHFN�SDLQ��ZKLFK�LV�RIWHQ�SUHFLSLWDWHG�RU�DJJUDYDWHG�
E�� QHFN� PRYHPHQWV� RU� V�VWDLQHG� QHFN� SRVW�UHV��
+HDGDFKH�� EUDFKLDOJLD�� GL]]LQHVV� DQG� RWKHU� VLJQV�
DQG�V�PSWRPV�PD��DOVR�EH�SUHVHQW�LQ�FRPELQDWLRQ�
RI�QHFN�SDLQ���

&HUYLFDO� SURSULRFHSWLRQ�� LQ� FRQM�QFWLRQ� ZLWK�
YLV�DO� DQG� YHVWLE�ODU� V�VWHPV�� SOD�V� D� YLWDO� UROH�
LQ� PDLQWDLQLQJ� ERGLO�� EDODQFH�� SRVW�UH�� DQG�
RSWLPL]LQJ� PRWRU� FRQWURO�� 7KH� FHUYLFDO� VSLQH�
SRVVHVVHV� D� ULFK� GHQVLW�� RI� P�VFOH� VSLQGOHV��
FRQWULE�WLQJ� WR� D� VRSKLVWLFDWHG� SURSULRFHSWLYH�
system� that� governs� neck� re�ex� systems.� These�
re�exes� are� essential� for� maintaining� balance,�
FRRUGLQDWLQJ� KHDG� DQG� H�H� PRYHPHQWV�� DQG�
HQV�ULQJ� HT�LOLEUL�P� LQ�ERWK� VWDWLF� DQG�G�QDPLF�
FRQGLWLRQV�� ,QGLYLG�DOV� ZLWK� YDULR�V� QHFN�
V�QGURPH� H[KLELW� FHUYLFDO� SURSULRFHSWLRQ��
FKDUDFWHULVHG� E�� LQFUHDVHG� UHSRVLWLRQ� HUURUV�
FRPSDUHG� WR� DV�PSWRPDWLF� LQGLYLG�DOV�� 6�FK�
VRPDWRVHQVRU�� G�VI�QFWLRQ� FDQ� OHDG� WR� GHOD�V�
DQG�HUURUV�LQ��SGDWLQJ�WKH�LQIRUPDWLRQ�QHFHVVDU��
WR� PDLQWDLQ� EDODQFH�� )�UWKHUPRUH�� LPSDLUHG�
proprioception� signi�cantly� impacts� postural�
VWDELOLW��DFURVV�GLIIHUHQW�GLVHDVHV�FRQGLWLRQV��

�LP�RI�WKH��W�G�

7KH� DLP� RI� WKH� VW�G�� LV� WR� GHWHUPLQH� WKH� ���
FRPSDUDWLYH� VW�G�� EHWZHHQ� 3URSULRFHSWLYH� RQ�
LQFUHDVLQJ� UDQJH� RI�PRWLRQ�DQG� UHG�FLQJ�SDLQ� LQ�
FKURQLF�QHFN�SDLQ�SDWLHQWVµ�

2EMHFWL�H��RI�WKH��W�G�

�� 7R� LPSURYH� UDQJH� RI�PRWLRQ� DQG� UHG�FH� SDLQ�
LQ� SDWLHQWV� ZLWK� FKURQLF� QHFN� SDLQ�� 7R� DVVHVV�
WKH�HIIHFWLYHQHVV�RI�*D]H�'LUHFWLRQ�5HFRJQLWLRQ�
([HUFLVH��*'5(��3URJUDP�

�HHG�RI�WKH��W�G�

�� �OWKR�JK� YDULR�V� VW�GLHV� KDYH� EHHQ� �VLQJ�
SURSULRFHSWLYH� WUDLQLQJ� ZLWK� GLIIHUHQW�
WHFKQLT�HV�E�W�QRQH�KDV�GRQH�WKLV�VW�G��ZKLFK�

,�ZLOO�GR��7K�V� LW�ZDV�QHHGHG� WR�VHH� WKH� HIIHFW�
RI�*D]H�'LUHFWLRQ�5HFRJQLWLRQ�([HUFLVH��*'5(��
3URJUDP�RQ�UHG�FLQJ�SDLQ�DQG�LQFUHDVLQJ�UDQJH�
of�motion�in�chronic�neck�pain�patients�and��nd�
R�W�ZKLFK�RQH�LV�EHWWHU�

���SR�H�RI��W�G�

7KH� SUHYDOHQFH� RI� QHFN� SDLQ� LV� T�LWH� KLJK� DQG�
WHQGHQF��RI�DF�WH�SDLQ�WR�WUDQVFHQG�LQWR�FKURQLF�QHFN�
SDLQ�LV�KLJK�DV�ZHOO����ODUJH�Q�PEHU�RI�SRS�ODWLRQ�
V�IIHU� IURP� QHFN� SDLQ� DQG� Q�PEHU� RI� SHRSOH�
Y�OQHUDEOH�WR�GHYHORS�&13�LV�RQ�ULVH�QRW�RQO��G�H�
WR� OLIHVW�OH� FKDQJHV� E�W� DOVR� WKH� FKDOOHQJHV�SRVHG�
E��SDQGHPLF�UHFHQWO���+HQFH�ZH�QHHG�WR�FRYHU�DOO�
WKH�VKRUWFRPLQJV�LQ�R�U�FRQYHQWLRQDO�WUHDWPHQW�LQ�
RUGHU�WR�KDYH�D�P�OWL�IDFWRULDO�DSSURDFK�WR�FRPEDW�
WKH� GLVDELOLWLHV� IDFHG� E�� SDWLHQWV� RI� FKURQLF� QHFN�
SDLQ�

��SRWKH�L�

�� �OWHUQDWH�+�SRWKHVLV��There�may�be�signi�cant�
GLIIHUHQFH� EHWZHHQ� WKH� *D]H� 'LUHFWLRQ�
5HFRJQLWLRQ� ([HUFLVH� �*'5(�� 3URJUDP� IRU�
LQFUHDVLQJ� UDQJH�RI�PRWLRQ� DQG� UHG�FLQJ�SDLQ�
LQ�FKURQLF�QHFN�SDLQ�SDWLHQWV�

�� 1XOO�+�SRWKHVLV��There�may�not�be�signi�cant�
GLIIHUHQFH� EHWZHHQ� WKH� *D]H� 'LUHFWLRQ�
5HFRJQLWLRQ� ([HUFLVH� �*'5(�� 3URJUDP� IRU�
LQFUHDVLQJ� UDQJH�RI�PRWLRQ� DQG� UHG�FLQJ�SDLQ�
LQ�FKURQLF�QHFN�SDLQ�SDWLHQWV�

5(9,(:�2)�/,7(5�785(

5HQH�)HMHU��.LUVWHQ�2KP�.�YLN��HW�DO�����-XQH�
������ (�U� VSLQH� -� ������� ���� ��������� FRQG�FWHG�
D� VW�G�� RQ� WKH� SUHYDOHQFH� RI� QHFN� SDLQ� LQ� WKH�
ZRUOG� SRS�ODWLRQ�� D� V�VWHPDWLF� FULWLFDO� UHYLHZ�
RI� WKH� OLWHUDW�UH��7KH� REMHFWLYH�RI� WKLV� VW�G��ZDV�
WR� GHWHUPLQH� WKH� SUHYDOHQFH� RI� QHFN� SDLQ� �13��
LQ� WKH�ZRUOG�SRS�ODWLRQ� DQG� WR� LGHQWLI�� DUHDV� RI�
PHWKRGRORJLFDO� YDULDWLRQ� EHWZHHQ� VW�GLHV�� ��
systematic�search�was�conducted�in��ve�databases�
�0('�/,1(��(0%�6(��&,1�+/��26+�520��DQG�
3V�F,1)2��� IROORZHG� E�� D� VFUHHQLQJ�RI� UHIHUHQFH�
OLVWV� RI� UHOHYDQW� SDSHUV�� 7KH� VW�G�� FRQFO�GHG�
WKDW� 13� LV� FRPPRQ� V�VWHP� LQ� WKH� SRS�ODWLRQ��
7KH�SUHYDOHQFH� LQFUHDVHV�ZLWK� ORQJHU� SUHYDOHQFH�
SHULRGV�DQG�JHQHUDOO��ZRPHQ�KDYH�PRUH�13�WKDQ�
PHQ���

1LUDM� .XPDU�� HW� DO� ������� GLG� VW�G�� RQ�
1HFN� 3DLQ�� �� FRQYHQLHQFH� VDPSOH� RI� ��� V�EMHFW�
ZLWK� QHFN� SDLQ� UDQGRPO�� DVVLJQHG� LQWR� WZR�

0LQDO�&KD�GKDU���6KDUGD�6KDUPD��1LUDM�.�PDU�H��DO��(IIHFW�RI�*D]H�'LUHFWLRQ�5HFRJQLWLRQ�([HUFLVH�
�*'5(��3URJUDP�LQ�5HG�FLQJ�3DLQ���,QFUHDVLQJ�5DQJH�RI�0RWLRQ�LQ�&KURQLF�1HFN�3DLQ
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JUR�SV� OLNH�JUR�S���DQG�%��7KH�*UR�S���V�EMHFW�
UHFHLYHG� ,VRPHWULF� 6WUHQJWKHQLQJ� ([HUFLVH� DQG�
+RW�3DFN�� 7KH�*UR�S� %� V�EMHFW� UHFHLYHG�3RVW�UDO�
&RUUHFWLRQ�� +RW� 3DFN�� �OO� WZR� JUR�SV� ZHUH�
WUHDWHG� IRU� IR�U� ZHHN�� ,QVWU�PHQWDWLRQ� )RU� 'DWD�
&ROOHFWLRQ�� �� ,QVWU�PHQWDWLRQ� IRU� 'DWD� &ROOHFWLRQ�
LV� 9LV�DO� DQDORJ�H� 6FDOH� �9�6�� �� )RU� 3DLQ� DQG�
)�QFWLRQDO� UDWLQJ� LQGH[� �)5,�� �� )RU� I�QFWLRQDO�
OLPLWDWLRQ�GLVDELOLWLHV�� ,Q� WKH� SUHVHQW� VW�G���
there� was� signi�cant� difference� between� the�
,VRPHWULF� VWUHQJWKHQLQJ� H[HUFLVH� WUHDWPHQW� DQG�
3RVW�UDO� &RUUHFWLRQ� IRU� QHFN� SDLQ�� 7KH� ,VRPHWULF�
VWUHQJWKHQLQJ�H[HUFLVH�SURWRFRO�KDV�EHHQ�IR�QG�WR�
be�more�bene�cial�that�the�Postural�Correction.

7DVKD�5��6WDQWRQ��+D�OH��%��/HDNH��HW�DO�����2FWREHU�
������3K�VLFDO�WKHUDS��YRO�PH�����1R�����FRQG�FWHG�
D�VW�G��RQ�(YLGHQFH�RI�LPSDLUHG�SURSULRFHSWLRQ�LQ�
FKURQLF�� LGLRSDWKLF� QHFN� SDLQ�� V�VWHPDWLF� UHYLHZ�
DQG� PHWD�DQDO�VLV�� ��� VW�GLHV� ZHUH� LQFO�GHG� LQ�
WKH� SUHVHQW� UHYLHZ�� 0HWD�DQDO�VLV� RQ� ��� VW�GLHV�
GHPRQVWUDWHG� WKDW�SHRSOH�ZLWK� FKURQLF�QHFN�SDLQ�
perform� signi�cantly� worse� on� head-to-neutral�
UHSRVLWLRQLQJ� WHVWV��ZLWK� D�PRGHUDWH�VWDQGDUGL]HG�
PHDQ�GLIIHUHQFH�RI�������7ZR�VW�GLHV�HYDO�DWHG�KHDG�
UHSRVLWLRQLQJ��VLQJ� WU�QN�PRYHPHQW�DQG�VKRZHG�
con�ict� results.� Three� studies� evaluated� complex�
RU�SRVW�UDO�UHSRVLWLRQLQJ�WHVW��7KH��FRQFO�GHG�WKDW�
SHRSOH�ZLWK�FKURQLF��LGLRSDWKLF�QHFN�SDLQ�DUH�ZRUVH�
WKDQ� DV�PSWRPDWLF� FRQWUROV� DW� KHDG�� WR�� QH�WUDO�
UHSRVLWLRQLQJ�WHVWV���

9LWR� (QULFR� 3HWWRURVVL� DQG� 0DUFR� 6FKLHSSDWL��
HW� DO� �� 1RYHPEHU� ������ FRQG�FWHG� D� VW�G�� RQ�
QHFN�SURSULRFHSWLRQ� VKDSHV�ERG��RULHQWDWLRQ� DQG�
SHUFHSWLRQ�RI�PRWLRQ��7KLV�UHYLHZ�DUWLFOH�FRQFO�GHG�
that�neck�muscle�in�ow�has�prominent�immediate�
DQG� ODWH�HIIHFWV�RQ�SHUFHSWLRQ�RI�ERG��RULHQWDWLRQ�
DQG� PRWLRQ�� 3URORQJHG�� LQWHQVH� SURSULRFHSWLYH�
LQS�W� IURP� QHFN� P�VFOHV� FDQ� LQG�FH� SHUVLVWHQW�
in�uences�on�self-�motion�perception�and�cognitive�
ERG�� UHSUHVHQWDWLRQ�� 7KHVH� SODVWLF� FKDQJHV�PLJKW�
DGDSW�PRWLRQ�VHQVLWLYHQHVV�WR�ODVWLQJ�RU�SHUPDQHQW�
KHDG� SRVLWLRQDO� RU� PRWRU� FKDQJHV�� OLNH� WKRVH�
DFFRPSDQ�LQJ� PRYHPHQW� GLVRUGHUV� RU� WKRVH�
DFFRPSDQ�LQJ�ZHLJKWOHVVQHVV��

%DRJDQ�3HQJ��/LDQJ�<DQJ��HW�DO���� -DQ�DU��������
FRQG�FWHG� D� VW�G�� RQ� &HUYLFDO� SURSULRFHSWLRQ�
LPSDLUPHQW� LQ� QHFN� SDLQ� SDWKRSK�VLRORJ��� FOLQLFDO�
HYDO�DWLRQ�� DQG� PDQDJHPHQW�� �� QDUUDWLYH� UHYLHZ��
7KH�� FRQFO�GHG� WKDW� QHFN� SDLQ� LV� FRPPRQ� FD�VH�
RI� GLVDELOLW��ZRUOGZLGH�� E�W� LWV�SDWKRSK�VLRORJ�� LV�
VWLOO� �QFOHDU�� &�UUHQW� VW�GLHV� UHFRPPHQG� WUDLQLQJ�
RQ� GLIIHUHQW� DVSHFWV� RI� VHQVRULPRWRU� I�QFWLRQ��
SDUWLF�ODUO�� UHWUDLQLQJ� DLPHG� DW� LPSURYLQJ�
SURSULRFHSWLRQ�DQG�P�VFOHV�FRRUGLQDWLRQ�LQ�WKH�QHFN�

0(7+2�2/2��

,Q�WKLV�VW�G��VLPSOH�UDQGRP�VDPSOLQJ�WHFKQLT�H�
ZDV� �VHG� DQG� ��� SDWLHQWV�ZHUH� GLYLGHG� LQWR� WZR�
JUR�SV�� ��� SDWLHQWV� ZHUH� VHOHFWHG� UDQGRPO�� DQG�
ZDV�LQFO�GHG�LQ�JUR�S���DQG����SDWLHQWV�LQ�JUR�S�%��
7KHVH�V�EMHFWV�ZHUH�VROLFLWHG�IURP�WKH�6KUL�0DKDQW�
,QGLUHVK� +RVSLWDO�� 'HSDUWPHQW� RI� 3K�VLRWKHUDS���
3DWHO�1DJDU��'HKUDG�Q��8WWDUDNKDQG��DQG�VHOHFWHG�
DFFRUGLQJ� WR� LQFO�VLRQ� DQG� H[FO�VLRQ� FULWHULD��
,QFOXVLRQ� FULWHULD�� �JH� ������ �HDUV�� 1HFN� SDLQ�
SHUVLVW� IRU� DW� OHDVW���PRQWKV��%RWK�VH[�JUR�SV�DQG�
3DWLHQWV�ZLWK�PLQLP�P�����OLPLWDWLRQ�LQ�UDQJH�RI�
PRWLRQ�RI�QHFN�URWDWLRQ��(�FOXVLRQ�FULWHULD��3DWLHQW�
with� acute� neck� pain,� Pain� due� to� speci�c� cause�
�H�J��� IUDFW�UH�� VSRQG�OROLVWKHVLV�� GLVF� KHUQLDWLRQ�
DQG� FHUYLFDO� VWHQRVLV��� 1H�URORJLFDO� GLVRUGHUV��
2UWKRSDHGLFV� GLVRUGHUV�� 2WKHU� V�VWHPLF� GLVHDVH�
WKDW�PD��DIIHFW�EDODQFH��+LVWRU��RI�DQ��FRQJHQLWDO�
DQRPDOLHV� DQG� 3UHJQDQW� ZRPDQ�� 2XWFRPH�
0HDVXUHV�� 1HFN� 'LVDELOLW�� ,QGH[� �1',��� 9LV�DO�
�QDORJ�H�6FDOH��9�6��DQG��FWLYH�&HUYLFDO�5DQJH�RI�
0RWLRQ�'HYLFH

��RFHG��H

�� �OO� WKH� SDUWLFLSDQWV�ZHUH� H[SODLQHG� DER�W� WKH�
S�USRVH� RI� VW�G��� 7KH� V�EMHFWV�ZHUH� VFUHHQHG�
IRU� LQFO�VLRQ� DQG� H[FO�VLRQ� FULWHULD� DQG� WKHQ�
WKH� EDVHOLQH� PHDV�UHPHQW� ZDV� WDNHQ�� �Q�
LQIRUPHG� FRQVHQW� ZDV� WDNHQ� IURP� SDWLHQWV�
ZKR�ZHUH� ZLOOLQJ� WR� SDUWLFLSDWH� LQ� WKH� VW�G���
(OLJLEOH� V�EMHFWV�ZHUH� UDQGRPO�� DOORFDWHG� LQWR�
RQH� JUR�SV�� *UR�S� �� SDUWLFLSDQWV� UHFHLYLQJ�
*D]H� 'LUHFWLRQ� 5HFRJQLWLRQ� ([HUFLVH� �*'5(��
3URJUDP�� *UR�SV� �� KDG� UHFHLYHG� H[HUFLVH�
SURJUDP�IRU�FKURQLF�QHFN�SDLQ��7KH�VW�G��ZDV�
RI� �� ZHHN�� �� GD�V� SHU�ZHHN� DW� GHSDUWPHQW� RI�
SK�VLRWKHUDS��LQ�60,+��([DPLQDWLRQ�LQFO�GHG�
assessment�which�was�performed� on��rst� and�
WKH�ODVW�GD��RI�WUHDWPHQW���GDWD�ZDV�UHFRUGHG�

�� ,Q� JURXS� ��� FRPSULVHG� RI� FKURQLF� QHFN� SDLQ�
V�EMHFWV� WR� EH� WUHDWHG�ZLWK� WKH�*D]H�'LUHFWLRQ�
5HFRJQLWLRQ� ([HUFLVH� �*'5(�� 3URJUDP�� *D]H�
'LUHFWLRQ�5HFRJQLWLRQ�([HUFLVH��*'5(��SURJUDP�
ZLOO� EH� �VHG� WR� LPSURYH� WKH� SURSULRFHSWLYH�
EDODQFH�RI�QHFN�LQ�FKURQLF�QHFN�SDLQ�

�� ��5(�3URWRFRO�,QYROYHV��VPDOO�ER[HV�EHWZHHQ�
��DQG���ZLOO�EH�RUGHUHG�RQ�D�WDEOH�ZLWK�WKH�VDPH�
LQWHUYDO� WR� GLYLGH� �� HT�DO� SDUWV� IRU� *'5(�� ��
UHVHDUFKHU� VLWV� WRZDUGV� WKH� WDEOH� DW� D�GLVWDQFH�
RI����FP��7KH�SDWLHQW�VLWV�EHKLQG�WKH�UHVHDUFKHU�
DW� D� GLVWDQFH� RI� ��� FP� DQG� WRZDUG� WKH� WDEOH��
7KH�UHVHDUFKHU� ORRNV� WKH�ER[HV�UDQGRPO��ZLWK�

0LQDO�&KD�GKDU���6KDUGD�6KDUPD��1LUDM�.�PDU�H��DO��(IIHFW�RI�*D]H�'LUHFWLRQ�5HFRJQLWLRQ�([HUFLVH�
�*'5(��3URJUDP�LQ�5HG�FLQJ�3DLQ���,QFUHDVLQJ�5DQJH�RI�0RWLRQ�LQ�&KURQLF�1HFN�3DLQ
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FHUYLFDO� URWDWLRQV�� 7KH� SDWLHQW� DW� WKH� EDFN�ZLOO�
WHOO�ZKLFK�ER[�WKH�UHVHDUFKHU�ORRNV�DW�E��VD�LQJ�
Q�PEHU�RI�WKH�ER[�

([HUFLVHV�FRQVLVWHG�RI�H�H�IROORZ��JD]H�VWDELOLW���
H�H� KHDG� FRRUGLQDWLRQ� DQG� SRVLWLRQ� VHQVH� DQG�
PRYHPHQW�VHQVH�

,Q�H�H�IROORZ�H[HUFLVH��SDWLHQWV�PRYHG�WKHLU�H�HV�
WR� IROORZ� WKH� WDUJHW�ZKLOH� VHDWHG�ZLWK� WKHLU� KHDG�
VWDWLRQDU���7KH� WDUJHW�ZDV�D�SHQ�KHOG�E��SK�VLFDO�
WKHUDSLVW�� ZKR� LQLWLDOO�� PRYHG� LW� VORZO�� LQ� RQH�
SODQH�DQG�WKHQ�LQFUHDVHG�WKH�VSHHG�DQG�FKDQJHG�WKH�
GLUHFWLRQ�RI�PRYHPHQW�

)RU� WKH�JD]H�VWDELOLW�� H[HUFLVH�� SDWLHQWV� DFWLYHO��
PRYHG� WKHLU�KHDG� LQ� DOO� GLUHFWLRQV�ZKLOH� YLV�DOO��
�xing�on�the�target.

7KH�H[HUFLVH�IRU�H�H�KHDG�FRRUGLQDWLRQ�EHJDQ�E��
PRYLQJ� WKH�KHDG� DQG� H�HV� WR� WKH� VDPH� GLUHFWLRQ��
Then� participants� moved� their� eyes� �rst� to� keep�
IRF�VHG�RQ�WKH�WDUJHW��DQG�WKHQ�PRYHG�WKHLU�KHDG��

)LQDOO��� WKH�� PRYHG� WKHLU� H�HV� LQ� RQH� GLUHFWLRQ�
ZKLOH� VLP�OWDQHR�VO�� URWDWLQJ� WKHLU� KHDG� LQ�
RSSRVLWH�GLUHFWLRQ�

7KHVH�H[HUFLVHV�ZLOO�EH�LQLWLDOO��GRQH�VORZO��LQ�D�
UHVWULFWHG�UDQJH�RI�PRYHPHQWV��WKHQ�WKH�VSHHG�DQG�
UDQJH�RI�PRYHPHQWV�JUDG�DOO��LQFUHDVHG��([HUFLVHV�
ZLOO� EH� GRQH� LQ� ERWK� YHUWLFDO� DQG� KRUL]RQWDO�
GLUHFWLRQV�

)RU� MRLQW� SRVLWLRQ� VHQVH� DQG� PRYHPHQW� VHQVH�
H[HUFLVH�� SDUWLFLSDQWV� ZLOO� ZHDU� D� ODVHU� SRLQWHU�
DWWDFKHG�WR�D�KHDG�EDQG��7KH�SDUWLFLSDQWV�ZLOO�VLW���
PHWHU�IURP�D�SRLQW�PDUNHG�RQ�WKH�ZDOO��DQG�ZLOO�EH�
LQVWU�FWHG�WR�PRYH�WKHLU�KHDG��QWLO�WKH�ODVHU�EHDP�
ZDV�DLPHG�RQ�WKH�SRLQW��DQG�WKHQ�FORVH�WKHLU�H�HV�
DQG�PHPRUL]H� WKHLU�KHDG�QHFN�SRVLWLRQ� IRU� �� VHF��
0D[LPDO�PRYHPHQWV�RI�WKH�KHDG�ZLOO�EH�SHUIRUPHG�
in� one� direction� (�exion,� extension,� rotation� and�
lateral� rotation� �exion)� after� which� the� patients�
WULHG� WR� UHFRYHU� WKHLU� KHDG� SRVLWLRQ� DV� FORVHO�� DV�
SRVVLEOH��DQG�RSHQHG�WKHLU�H�HV�

)LJ�����3HUIRUPLQJ�FHUYLFDO�LVRPHWULFV

)LJ�����3HUIRUPLQJ�*D]H�'LUHFWLRQ�5HFRJQLWLRQ�H[HUFLVH

0LQDO�&KD�GKDU���6KDUGD�6KDUPD��1LUDM�.�PDU�H��DO��(IIHFW�RI�*D]H�'LUHFWLRQ�5HFRJQLWLRQ�([HUFLVH�
�*'5(��3URJUDP�LQ�5HG�FLQJ�3DLQ���,QFUHDVLQJ�5DQJH�RI�0RWLRQ�LQ�&KURQLF�1HFN�3DLQ
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7KLV� FKDSWHU� GHDOV� ZLWK� WKH� UHV�OW� RI� GDWD�
DQDO�VLV� RI� WKUHH� R�WFRPH�PHDV�UHV� WKDW� LV� ZLWK�
1',�� �&520�� DQG� 9�6�� ZLWKLQ� JUR�S� �� DQG�
JUR�S�%�DQG�EHWZHHQ�JUR�S���DQG�JUR�S�%��7KH�
VFRUH�ZDV�DQDO�VHG�DQG� LQWHUSUHWHG�WR�GHWHUPLQH�
ZKLFK�LQWHUYHQWLRQ�LV�PRUH�HIIHFWLYH�LQ�LPSURYLQJ�
SDLQ� DQG� UDQJH� RI� PRWLRQ� LQ� FKURQLF� QHFN� SDLQ�
SDWLHQWV�

3DLUHG�W�WHVW�ZDV��VHG�WR�DQDO�VH�DQG�FRPSDUHG�
SUH�DQG�SRVW� WUHDWPHQW�VFRUH�ZLWKLQ�WKH�JUR�S���
DQG�JUR�S�%�

Analysing� NDI� revealed� signi�cant� difference�
LQ� JUR�S� �� SRVW� WUHDWPHQW�� PHDQ� DQG� VWDQGDUG�
GHYLDWLRQ� �������� ������ZKHQ� FRPSDUHG� WR� JUR�S�
��SUH�WUHDWPHQW��PHDQ�DQG�VWDQGDUG�GHYLDWLRQ�RI�
PHDQ����������������WDEOH����

Analysing� ACROM� (�exion,� extension,� lateral�
�exion� left,� lateral� �exion� right,� rotation� left,�
rotation� right)� revealed� signi�cant� difference�
LQ� JUR�S� �� SRVW�WUHDWPHQW�� PHDQ� DQG� VWDQGDUG�
GHYLDWLRQ�RI�PHDQ�������������������������������������
������ �������� ������ �������� ������ �������� ������ZKHQ�
FRPSDUHG� WR� JUR�S� �� SUH�WUHDWPHQW�� PHDQ� DQG�
VWDQGDUG� GHYLDWLRQ� RI� PHDQ� �������� ������ ��������
������ ���������������������������� �������������� ��������
�������WDEOH����

Analysing� VAS� revealed� signi�cant� difference�
LQ� JUR�S� �� SRVW� WUHDWPHQW�� PHDQ� DQG� VWDQGDUG�
GHYLDWLRQ��������������ZKHQ�FRPSDUHG�WR�JUR�S���
SUH�WUHDWPHQW�� PHDQ� DQG� VWDQGDUG� GHYLDWLRQ� RI�
PHDQ���������������WDEOH����

7DEOH����:LWKLQ�JUR�S�FRPSDULVRQ�RI�SUH�DQG�SRVW�GDWD�RI�DOO�
R�WFRPH�PHDV�UHV�LQ�JUR�S��

&KURQLF�1HFN�3DLQ 0HDQ 6� W�YDOXH 3�YDOXH

0HDVXUHG�%�

35(��1', ����� ����
������� �������

3267��1', ����� ����

35(��9�6 ���� ����
������� �������

3267��9�6 ���� ����

35(���&520��)OH[� ����� ����
������� �������

3267��&520��)OH[� ����� ����

35(���&520��([W� ����� ����
������ �������

3267��&520��([W� ����� ����

35(���&520��/)/� ����� ����
������ �������

3267��&520��/)/� ����� ����

35(���&520��/)5� ����� ����
������ �������

3267��&520��/)5� ����� ����

35(���&520��5/� ����� ����
������ �������

3267��&520��5/� ����� ����

35(���&520��55� ����� ����
������ �������

3267��&520��55� ����� ����

Analysing� NDI� revealed� signi�cant� difference�
LQ� JUR�S� %� SRVW� WUHDWPHQW�� PHDQ� DQG� VWDQGDUG�
GHYLDWLRQ� �������� ������ ZKHQ� FRPSDUHG� WR� JUR�S�
%� SUH�WUHDWPHQW��PHDQ� DQG� VWDQGDUG�GHYLDWLRQ� RI�
PHDQ�����������������WDEOH����

)LJ�����3DWLHQW�SHUIRUPLQJ�MRLQW�SRVLWLRQ�VHQVH�DQG�PRYHPHQW�VHQVH�H[HUFLVH�ZLWK�ODVHU�SRLQWHU�DWWDFKHG�WR�WKH�
KHDG�EDQG�

0LQDO�&KD�GKDU���6KDUGD�6KDUPD��1LUDM�.�PDU�H��DO��(IIHFW�RI�*D]H�'LUHFWLRQ�5HFRJQLWLRQ�([HUFLVH�
�*'5(��3URJUDP�LQ�5HG�FLQJ�3DLQ���,QFUHDVLQJ�5DQJH�RI�0RWLRQ�LQ�&KURQLF�1HFN�3DLQ
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Analysing� ACROM� (�exion,� extension,� lateral�
�exion� left,� lateral� �exion� right,� rotation� left,�
rotation� right)� revealed� signi�cant� difference�
LQ� JUR�S� %� SRVW�WUHDWPHQW�� PHDQ� DQG� VWDQGDUG�
GHYLDWLRQ�RI�PHDQ�������������������������������������
������ �������� ������ �������� ������ �������� ������ ZKHQ�
FRPSDUHG� WR� JUR�S� %� SUH�WUHDWPHQW�� PHDQ� DQG�
VWDQGDUG� GHYLDWLRQ� RI� PHDQ� �������� ������ ��������
������ �������� ������ �������� ������ �������� ������ ��������
�������WDEOH����

Analysing� VAS� revealed� signi�cant� difference�
LQ� JUR�S� %� SRVW� WUHDWPHQW�� PHDQ� DQG� VWDQGDUG�
GHYLDWLRQ� ������� ������ZKHQ� FRPSDUHG� WR�JUR�S� %�
SUH�� WUHDWPHQW�� PHDQ� DQG� VWDQGDUG� GHYLDWLRQ� RI�
PHDQ���������������WDEOH����

7DEOH����:LWKLQ�JUR�S�FRPSDULVRQ�RI�SUH�DQG�SRVW�GDWD�RI�DOO�
R�WFRPH�PHDV�UHV�LQ�JUR�S�%

&KURQLF�1HFN�3DLQ 0HDQ 6� W�9DOXH 3�9DOXH

0HDVXUHG�%�

35(��1', ����� ����
������� �������

3267��1', ����� ����

35(��9�6 ���� ����
������ �������

3267��9�6 ���� ����

35(���&520��)OH[� ����� ����
������ �������

3267��&520��)OH[� ����� ����

35(���&520��([W� ����� ����

������� �������
3267��&520��([W� ����� ����

35(���&520��/)/� ����� ����

������� �������

3267��&520��/)/� ����� ����

35(���&520��/)5� ����� ����

������� �������
3267��&520��/)5� ����� ����

35(���&520��5/� ����� ����

������� �������

3267��&520��5/� ����� ����

35(���&520��55� ����� ����

������� �������

3267��&520��55� ����� ����

5HVXOW�� 7KH� GDWD� ZHUH� DQDO�VHG� �VLQJ� WKH�
VWDWLVWLFDO� VRIWZDUH� 6366� YHUVLRQ� ���� 7R� DQDO�VH�
WKH� GLIIHUHQFH� RI� 1',�� �&520� DQG� 9�6� RI�
*UR�S� �� �&RQYHQWLRQDO� WKHUDS��� DQG� *UR�S� %�
�3URSULRFHSWLYH� WUDLQLQJ��� WKH� SDLUHG� W�WHVW� ZDV�

DSSOLHG�� 7KH� S� YDO�HV� �������� LQ� *UR�S� �� DQG�
Group�B�showing�extremely�signi�cant.

�URXS�� �URXS�%

1�, �&520 9�6 1�, �&520 9�6

0HDQ�
GLIIHUHQFH

�����

)OH[�������

([W�������

/5/�������

/55�������

5/�������

55�������

���� �����

)OH[��
�����

([W�������

/5/��
�����

/55��
�����

5/�������

55�������

����

6' ����

)OH[������

([W������

/5/������

/55������

5/������

55������

���� ����

)OH[������

([W������

/5/������

/55������

5/������

55������

����

W��9DO�H �����

)OH[������

([W������

/5/������

/55������

5/������

55������

����� �����

)OH[������

([W������

/5/������

/55������

5/������

55������

�����

S��9DO�H ������� ������� ������� ������� ������� �������

7KH� UHV�OW� RI� *UR�S� �� DQG�*UR�S� %� VKRZLQJ�

GLIIHUHQFHV�DW�S�YDO�HV�����������V�FRPSDULQJ�WKH�

PHDQ� GLIIHUHQFH�EHWZHHQ� ERWK�JUR�SV�� WKH�PHDQ�

GLIIHUHQFH�LQ�1',�IRU�JUR�S���LV�������DQG�*UR�S�

%�LV��������WKLV�UHV�OW�VKRZHG�WKDW�*UR�S���LV�PRUH�

HIIHFWLYH�LQ�1',�DV�FRPSDUHG�WR�*UR�S�%��2Q�WKH�
RWKHU�KDQG��ZKLOH�FRPSDULQJ�WKH�PHDQ�GLIIHUHQFH�

EHWZHHQ�ERWK�WKH�JUR�S���DQG�%�LQ��&520�DQG�

VAS.� Group� A� showed� (�ex-� 54.67)� (Ext-� 50.13)�

�/5/�� ������� �/55�� ������� �5/�� ������� �������� DQG�

VAS� (3.73),� and� Group� B� ACROM� (�ex-� 58.67)��

�([W��������� �/5/�� ������� �/55�� ������� �5/�� �������
�55���������DQG�9�6��������WKDW�LQGLFDWHG�WKDW�WKH�

*UR�S� %� LV� PRUH� HIIHFWLYH� LQ� �&520� DQG� 9�6�

WKDQ�*UR�S�%��WDEOH����

7KHUHIRUH�� UHV�OW� V�JJHVW� WKDW� DIWHU� ��ZHHNV� RI�

FRQYHQWLRQDO�WKHUDS��DQG�SURSULRFHSWLYH�WUDLQLQJ��

ERWK� JUR�SV� VKRZV� LPSURYHPHQW� LQ� SDLQ� DQG�
UDQJH�RI�PRWLRQ�E�W�SURSULRFHSWLYH�WUDLQLQJ�VKRZV�

PRUH�LPSURYHPHQW�LQ�SDLQ�DQG�UDQJH�RI�PRWLRQ�RI�

QHFN�LQ�FKURQLF�QHFN�SDLQ�SDWLHQWV�

7DEOH����0HDQ�'LIIHUHQFH�LQ�1',���&520�DQG�9�6�LQ�EHWZHHQ�
*UR�SV�����%

0LQDO�&KD�GKDU���6KDUGD�6KDUPD��1LUDM�.�PDU�H��DO��(IIHFW�RI�*D]H�'LUHFWLRQ�5HFRJQLWLRQ�([HUFLVH�
�*'5(��3URJUDP�LQ�5HG�FLQJ�3DLQ���,QFUHDVLQJ�5DQJH�RI�0RWLRQ�LQ�&KURQLF�1HFN�3DLQ
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)LJ�����0HDQ�RI�*UR�S����1',�DQG�9�6�

)LJ�����0HDQ�RI�*UR�S�����&520�

)LJ�����0HDQ�RI�*UR�S�%��1',�DQG�9�6�

0LQDO�&KD�GKDU���6KDUGD�6KDUPD��1LUDM�.�PDU�H��DO��(IIHFW�RI�*D]H�'LUHFWLRQ�5HFRJQLWLRQ�([HUFLVH�
�*'5(��3URJUDP�LQ�5HG�FLQJ�3DLQ���,QFUHDVLQJ�5DQJH�RI�0RWLRQ�LQ�&KURQLF�1HFN�3DLQ
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)LJ�����0HDQ�RI�*UR�S�%���&520�

�,6&866,21

7KH� SUHVHQW� VW�G�� DLPHG� WR� LQYHVWLJDWH� WKH�
HIIHFWV� RI� SURSULRFHSWLYH� WUDLQLQJ� FRPSDUHG� WR�
FRQYHQWLRQDO� WKHUDS�� RQ� LQFUHDVLQJ� UDQJH� RI�
PRWLRQ� DQG� UHG�FLQJ� SDLQ� LQ� FKURQLF� QHFN� SDLQ�
SDWLHQWV�� 7KH� UHV�OW� RI� WKLV� VW�G�� GHPRQVWUDWH� D�
signi�cant� advantage� of� proprioceptive� training�
RYHU� FRQYHQWLRQDO� WKHUDS�� LQ� DFKLHYLQJ� WKHVH�
REMHFWLYHV�

Our� �ndings� align� with� previous� studies� that�
KDYH�KLJKOLJKWHG�WKH�LPSRUWDQFH�RI�SURSULRFHSWLYH�
WUDLQLQJ� LQ� LPSURYLQJ� PRWRU� FRQWURO� DQG�
NLQDHVWKHWLF�DZDUHQHVV��7KH�SURSULRFHSWLYH�V�VWHP�
SOD�V�D�FU�FLDO�UROH�LQ�PDLQWDLQLQJ�SRVW�UDO�VWDELOLW��
and� joint� function,� and� de�cits� in� proprioceptive�
KDYH� EHHQ� OLQNHG� WR� YDULR�V� P�VF�ORVNHOHWDO�
FRQGLWLRQV�� LQFO�GLQJ� QHFN� SDLQ�� 7KH� REVHUYHG�
V�SHULRULW��RI�SURSULRFHSWLYH�WUDLQLQJ�LQ�R�U�VW�G��
PD�� EH� DWWULE�WHG� WR� LWV� WDUJHWHG� HQJDJHPHQW�
RI� SURSULRFHSWLRQ�� P�VFOH� DFWLYDWLRQ�� DQG�
VHQVRULPRWRU�LQWHJUDWLRQ�

Comparative� studies� investigating� the� ef�cacy�
RI� FRQYHQWLRQDO� WKHUDS�� KDYH� VKRZQ� YDU�LQJ�
R�WFRPHV�� DQG� VRPH� KDYH� UHSRUWHG� PRGHVW�
LPSURYHPHQWV� LQ� UDQJH� RI� PRWLRQ� DQG� SDLQ�
UHG�FWLRQ�� +RZHYHU�� LWV� LPSRUWDQW� WR� QRWH� WKDW�
FRQYHQWLRQDO� WKHUDS�� RIWHQ� HQFRPSDVVHV� D� ZLGH�
UDQJH�RI�LQWHUYHQWLRQV��PDNLQJ�GLUHFW�FRPSDULVRQV�
challenging.� The� homogeneity� and� speci�city�
RI� SURSULRFHSWLYH� WUDLQLQJ� LQ� R�U� VW�G�� FR�OG�
KDYH� FRQWULE�WHG� WR� WKH� PRUH� SURQR�QFHG� HIIHFWV�
REVHUYHG�

0HFKDQLVWLFDOO��� SURSULRFHSWLYH� WUDLQLQJ� OLNHO��
in�uences� pain� reduction� through� improved�
QH�URP�VF�ODU� FRQWURO� DQG� MRLQW� VWDELOLW���
(QKDQFHG�SURSULRFHSWLRQ� FDQ� KHOS� SDWLHQWV� DGRSW�
PRUH�RSWLPDO�PRYHPHQW�SDWWHUQV�� UHG�FLQJ�VWUHVV�
RQ�DIIHFWHG�VWU�FW�UHV�DQG�V�EVHT�HQWO��DOOHYLDWLQJ�
SDLQ�

The� clinical� implications� of� our� �ndings� are�
QRWHZRUWK���,QFRUSRUDWLQJ�SURSULRFHSWLYH�WUDLQLQJ�
LQWR� WKH� UHKDELOLWDWLRQ� SURWRFRO� IRU� FKURQLF� QHFN�
SDLQ�SDWLHQWV�KDV�WKH�SRWHQWLDO�WR�HQKDQFH�WUHDWPHQW�
R�WFRPHV�

3URSULRFHSWLYH�H[HUFLVHV�FDQ�EH�WDLORUHG�WR�WDUJHW�
speci�c� neck� muscles� and� movement� patterns,�
OHDGLQJ�WR�PRUH�IRF�VHG�DQG�HIIHFWLYH�LQWHUYHQWLRQV��
0RUHRYHU�� DV� SURSULRFHSWLYH� WUDLQLQJ� LQYROYHV�
DFWLYH� SDWLHQW� HQJDJHPHQW�� LW� PD�� SURPRWH� VHOI��
PDQDJHPHQW�DQG�ORQJ�WHUP�DGKHUHQFH�WR�H[HUFLVHV�

'HVSLWH�WKH�SURPLVLQJ�UHV�OWV��VHYHUDO�OLPLWDWLRQV�
ZDUUDQW� FRQVLGHUDWLRQ�� 7KH� VDPSOH� VL]H� LQ� WKLV�
VW�G��ZDV�UHODWLYHO��VPDOO��DQG�WKH�G�UDWLRQ�RI�WKH�
intervention�was�limited.�Additionally,�the�speci�c�
H[HUFLVHV� DQG� SURWRFROV� �VHG� LQ� ERWK� WUDLQLQJ�
methods�could�in�uence�the�outcome.

)�W�UH�UHVHDUFK�ZLWK�ODUJHU�VDPSOH�VL]HV��ORQJHU�
LQWHUYHQWLRQ� SHULRGV�� DQG� GLIIHUHQW� H[HUFLVHV�
YDULDWLRQV� ZR�OG� SURYLGH� D� PRUH� FRPSUHKHQVLYH�
�QGHUVWDQGLQJ�RI�WKH�ORQJ�WHUP�HIIHFWV�

,Q� FRQFO�VLRQ�� WKH� SUHVHQW� VW�G�� FRQWULE�WHV� WR�
WKH� JURZLQJ� ERG�� RI� OLWHUDW�UH� RQ� SURSULRFHSWLYH�
WUDLQLQJ�DQG�LWV�LPSDFW�RQ�FKURQLF�QHFN�SDLQ��2�U�
�ndings� support� the� notion� that� proprioceptive�
WUDLQLQJ� LV� PRUH� HIIHFWLYH� WKDQ� FRQYHQWLRQDO�
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WKHUDS�� LQ� LQFUHDVLQJ� UDQJH� RI� PRWLRQ� DQG�
UHG�FLQJ� SDLQ� LQ� WKLV� SDWLHQW� SRS�ODWLRQ�� 7KLV�
LQVLJKW��QGHUVFRUHV�WKH�LPSRUWDQFH�RI�FRQVLGHULQJ�
SURSULRFHSWLYH� LQWHUYHQWLRQV� LQ� WKH� GHVLJQ� RI�
UHKDELOLWDWLRQ� SURJUDPV� IRU� FKURQLF� QHFN� SDLQ��
)�UWKHU� UHVHDUFK� DQG� FOLQLFDO� LPSOHPHQWDWLRQ� RI�
SURSULRFHSWLYH�WUDLQLQJ�DUH�ZDUUDQWHG�WR�RSWLPL]H�
WUHDWPHQW�VWUDWHJLHV�DQG�LPSURYH�WKH�T�DOLW��RI�OLIH�
IRU�LQGLYLG�DOV�ZLWK�FKURQLF�QHFN�SDLQ�

/LPLWDWLR��RI��W�G�

7KH� G�UDWLRQ� RI� VW�G�� ZDV� RQO�� �� ZHHNV�� VR�
further�prognosis�and�long-term�bene�ts�could�not�
EH�UHFRUGHG�

6DPSOH�VL]H� LV� VPDOO�ZLWK� OHVV� WKDQ� ���SDWLHQWV��
7UDLQLQJ�GHSHQGV�RQ�SDLQ�DQG�UDQJH�RI�PRWLRQ�RI�
FHUYLFDO� VSLQH�RI� SDWLHQWV��+RPH�H[HUFLVH�ZDV�QRW�
SUHVFULEHG�WR�WKH�V�EMHFW�

7KH� VW�G�� ZDV� OLPLWHG� RQO�� WR� FHUYLFDO�
VWUHQJWKHQLQJ��DQG�VWUHWFKLQJ�H[HUFLVHV�

)�W��H��H�HD�FK

)�UWKHU� 6W�GLHV� DUH� UHFRPPHQGHG� WR�PLQLPL]H�
WKLV�OLPLWDWLRQ�LQ�V�FK�D�ZD��WKDW�ODUJHU�VDPSOH�VL]H�
RI� ERWK� VH[HV� WKDW� LQFO�GH� YDULR�V� DJH� JUR�SV� RI�
SHRSOH�DUH�VW�GLHG�

7KH�G�UDWLRQ�RI�WKH�VW�G��FDQ�EH�LQFUHDVHG�

9DULR�V�R�WFRPH�PHDV�UHV�FDQ�EH��VHG�LQ�RUGHU�
WR�UHFRUG�GLVDELOLW��IURP�FKURQLF�QHFN�SDLQ�LQ�EHWWHU�
ZD��

7KH� VW�G�� FDQ� EH� GRQH� WR� LQYHVWLJDWH� WKH� LGHDO�
IUHT�HQF��� DQG� LQWHQVLW�� RI� WUDLQLQJ� VHVVLRQV� IRU�
PD[LPL]LQJ� SDLQ� UHG�FWLRQ� DQG� UDQJH� RI� PRWLRQ�
LPSURYHPHQWV�

7KH� VW�G�� FDQ� EH� GRQH� WR� GLYH� LQWR�
QH�URSK�VLRORJLFDO�PHFKDQLVPV�EHKLQG�WKH�HIIHFWV�
RI�SURSULRFHSWLYH�DQG�FRQYHQWLRQDO�WUDLQLQJ�

&21&/86,21�

&RQYHQWLRQDO� WKHUDS�� DQG� SURSULRFHSWLYH�
WUDLQLQJ� ERWK� VKRZV� LPSURYHPHQW� LQ� UDQJH� RI�
PRWLRQ�DQG�SDLQ�LQ�FKURQLF�QHFN�SDLQ�SDWLHQWV��%�W�
SURSULRFHSWLYH�WUDLQLQJ�VKRZV�PRUH�LPSURYHPHQW�
LQ�UDQJH� RI�PRWLRQ�DQG�SDLQ� LQ�FKURQLF�QHFN�SDLQ�
DIWHU���ZHHNV�RI�WKHUDS��

5()(5(1&(6

��� 9LFWRULD� 0LVDLOLGRX� 37�� 06�� 3DUDVNHYL�
0DOOLRX� 3K��� HW�DO� �������� �VVHVVPHQW�
RI� SDWLHQWV� ZLWK� QHFN� SDLQ�� �� 5HYLHZ�
RI� GHILQLWLRQV�� VHOHFWLRQ� FULWHULD�� DQG�
PHDV�UHPHQW� WRROV�� -R�UQDO� RI� &KLURSUDFWLF�
0HGLFLQH������������������

��� 0HKPHW� �XUD��� 6XOH� 6LPVHN�� HW�DO� ��������
(IIHFW�RI�SURSULRFHSWLYH�WUDLQLQJ�RQ�EDODQFH�LQ�
SDWLHQWV�ZLWK�FKURQLF�QHFN�SDLQ��'HSDUWPHQW�
RI� SK�VLFDO� WKHUDS�� DQG� UHKDELOLWDWLRQ��
3DP�NNDOH�8QLYHUVLW���'HQL]LO��7�UNH��

��� 1HHUDM� .XPDU� 6KLY� 9HUPD� �������� 7R�
&RPSDUH� WKH� (IIHFW� RI� 6WUHQWKHQLQJ� 1HFN�
([HUFLVH� DQG0FNHQ]LH� 1HFN� ([HUFLVH� ,Q�
1HFN�3DLQ�6�EMHFW��%ULWLVK�-R�UQDO�RI�0HGLFDO�
DQG�+HDOWK� 5HVHDUFK�� %U� -�0HG�+HDOWK� 5HV��
9RO�PH��������

��� �EGXOODK� 5DL�DK�� 5DYL� 6KDQNDU� 5HGG���
HW�DO� �������� �� FURVV� VHFWLRQDO� VW�G�� RQ�
PHGLDWLQJ� HIIHFW� RI� FKURQLF� SDLQ� RQ� WKH�
UHODWLRQVKLS�EHWZHHQ�FHUYLFDO�SURSULRFHSWLRQ�
DQG�I�QFWLRQDO�EDODQFH�LQ�HOGHUO��LQGLYLG�DOV�
ZLWK� FKURQLF�QHFN� SDLQ��0HGLDWLRQ��QDO�VLV�
6W�G���-��&OLQ��0HG�����������������

��� 5HQH�)HMHU��.ULVWHQ�2KP�.�YLN��HW�DO���������
7KH� SUHYDOHQFH� RI� QHFN� SDLQ� LQ� WKH� ZRUOG�
SRS�ODWLRQ�� �� V�VWHPDWLF� FULWLFDO� UHYLHZ� RI�
OLWHUDW�UH��(�U�6SLQH�-��������������������

��� 1LUDM� .XPDU�� 6DQGHHS� .XPDU�� %KDUDW�
3XUL� ������� &RPSDUH� WKH� HIIHFWLYHQHVV� RI�
EHWZHHQ� ,VRPHWULF� 6WUHQJWKHQLQJ� ([HUFLVH�
DQG� 3RVW�UDO� &RUUHFWLRQ� LQ� 3DWLHQWV� ZLWK�
1HFN�3DLQ��(�URSHDQ�-R�UQDO�RI�0ROHF�ODU���
&OLQLFDO�0HGLFLQH�� 9RO�PH� ���� ,VV�H� ���� 33�
����������

��� 7DVKD� 5�� 6WDQWRQ�� +D�OH�� %�� /HDNH�� HW�DO�
��������(YLGHQFH�RI� LPSDLUHG�SURSULRFHSWLRQ�
LQ� FKURQLF�� LGLRSDWKLF� QHFN� SDLQ�� 6�VWHPDWLF�
UHYLHZ�DQG�PHWD�� DQDO�VLV�� 3K�V�7KHU��������
������������

��� 9LWR� (QULFR� 3HWWURVVL�� 0DUFR� 6FKLHSSDWL��
HW�DO� �������� 1HFN� SURSULRFHSWLRQ� VKDSHV�
ERG��RULHQWDWLRQ�DQG�SHUFHSWLRQ�RI�PRWLRQ�

��� %DRJDQ� 3HQJ�� /LDQJ� �DQJ�� HW�DO� ��������
&HUYLFDO�SURSULRFHSWLRQ� LPSDLUPHQW� LQ�QHFN�
SDLQ�� 3DWKRSK�VLRORJ��� FOLQLFDO� HYDO�DWLRQ�
DQG�PDQDJHPHQW����1DUUDWLYH�5HYLHZ��3DLQ�
7KHU��������������������
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