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��VWURNH� LV� VWDWHG� DV� D� VXGGHQ� QHXURORJLFDO�LQFLGHQW� GULYHQ� RQ� E�� GLPLQLVKHG� EORRG�
�ow� to� the� brain.� Brain� clots� prevent� blood� from�
�owing�properly,�obstructing�arteries�and�causing�
EORRG�YHVVHOV�WR�EXUVW��ZKLFK�FDXVHV�EOHHGLQJ��7KH�
DEUXSW�GHDWK�RI�EUDLQ�FHOOV�GXH�WR�D�ODFN�RI�R[�JHQ�
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RFFXUV�ZKHQ� WKH� DUWHULHV� OHDGLQJ� WR� WKH� EUDLQ� DUH�
UXSWXUHG�GXULQJ�D�VWURNH��

3ULRU� WR� WKH� SXEOLFDWLRQ� RI� WKH� ,QWHUQDWLRQDO�
Classi�cation� of� Diseases� 11� (ICD-11)� in� 2018,�
VWURNH� ZDV� FDWHJRUL]HG� DV� D� EORRG� YHVVHO� LOOQHVV��
The� actual�nature� and�signi�cance�of� stroke�were�
�nally�acknowledged�in�the�ICD-11�after�persistent�
DGYRFDF�� IURP� D� JURXS� RI� GRFWRUV�� VWURNH� ZDV�
UH�FDWHJRUL]HG� ZLWKLQ� WKH� QHXURORJLFDO� FKDSWHU���
+HPRUUKDJLF� �EOHHGLQJ�� VWURNH� DQG� WKURPERWLF�
(ischemic)�stroke�are�the�two�main�classi�cations�of�
VWURNH� V�QGURPH���+HPRUUKDJLF� VWURNH� LV� VSXUUHG�
RQ� E�� EOHHGLQJ� RU� EORRG� YHVVHO� OHDNV�� ZKHUHDV�
ischemic�stroke�is�spurred�on�by�insuf�cient�blood�
DQG� R[�JHQ� GHOLYHU�� WR� WKH� EUDLQ��� 6WURNH� FOLQLFDO�
VWDJLQJ� LV� JHQHUDOO�� UHJDUGHG� DV� IROORZV� �&UDPHU��
������5HKPH�H��D����������=KDR�H��D�����������7KH�DFXWH�
VWDJH� ODVWV� WZR� ZHHNV�� WKH� VXEDFXWH� SHULRG� ODVWV�
WKUHH�WR�HOHYHQ�ZHHNV��GXULQJ�ZKLFK�PRVW�FKDQJHV�
RFFXU��WKH�HDUO��FKURQLF�VWDJH�ODVWV����WR����ZHHNV��
DQG�WKH�FKURQLF�VWDJH�ODVWV�ORQJHU�WKDQ����ZHHNV��

*LYHQ� WKDW� WKH� SRSXODWLRQ� LV� DOUHDG�� VXUYLYLQJ�
WKURXJK� WKH� SHDN� �HDUV� �DJH� ������� IRU� WKH�
RFFXUUHQFH� RI� VWURNH� RU� FHUHEURYDVFXODU� DFFLGHQW�
(CVA),�India�will�soon�have�to�shoulder�a�signi�cant�
VRFLRHFRQRPLF�ORDG�GXH�WR�WKH�H[SHQGLWXUHV�RI�WKH�
UHKDELOLWDWLRQ�RI�VWURNH�VXUYLYRUV��&UXGH�SUHYDOHQFH�
UDWHV�IRU�VWURNH��VXVSHFWHG�WR�EH�RI�YDVFXODU�RULJLQ��
UDQJH�IURP����WR�����SHU���������SHRSOH��DFFRUGLQJ�
WR�FRPPXQLW��VXUYH�V�IURP�VHYHUDO�ORFDWLRQV��

6LQFH� ,QGLD�V� OLIH� H[SHFWDQF�� KDV� ODWHO�� ULVHQ� WR�
QHDUO������HDUV�ROG��DJH�UHODWHG��QRQ�FRPPXQLFDEOH�
GLVHDVHV� OLNH� VWURNH�KDYH�EHFRPH�PRUH�SUHYDOHQW��
PDNLQJ� WKHP� WKH� FRXQWU��V� IRXUWK� PDMRU� FDXVH�
of� death� and� �fth� leading� cause� of� disability.�
�FFRUGLQJ� WR� SUHYLRXV� VWXGLHV�� WKH� DQQXDO� FUXGH�
LQFLGHQFH�RI�VWURNH�UDQJHG�IURP�����WR�������������
SHRSOH�� WKH� DQQXDO� FUXGH� SUHYDOHQFH� IURP� ��� WR�
������������ SHRSOH�� DQG� WKH� DQQXDO� FUXGH� FDVH�
IDWDOLW��UDWHV�IURP�����WR������

7KH� SUHGLFWHG� QXPEHU� RI� LQFLGHQW� VWURNH� FDVHV�
LQ� ,QGLD� LQ� ����� ZDV� ���� PLOOLRQ� ����� 8,� ����
������ZKLOH�WKH�H[SHFWHG�QXPEHU�RI�VWURNH�UHODWHG�
IDWDOLWLHV� ZDV� ���� ���� ����� 8,� ���� �������� ������
,Q� ������ WKHUH� ZDV� D� ��� WLPHV� GLIIHUHQFH� LQ� WKH�
FUXGH� VWURNH�'�/<� UDWH� DPRQJVW� WKH� VWDWHV�� ZLWK�
:HVW�%HQJDO�KDYLQJ� WKH�KLJKHVW� UDWH�� IROORZHG�E��
&KKDWWLVJDUK�DQG�7ULSXUD��

Hemiplegic�upper�extremities�can�be�a�signi�cant�
IDFWRU�LQ�VWURNH�SDWLHQWV��LQDELOLW��WR�SHUIRUP�GDLO��
OLIH� WDVNV� ��'/��� 3URPRWLQJ� PRWRU� UHFRYHU�� RI�
WKH�DUP�DQG�KDQG�IXQFWLRQV�UDWKHU� WKDQ�WKH� ORZHU�
H[WUHPLWLHV�IRU�WKH�SDWLHQW�DIWHU�D�VWURNH�LV�WKH�PDLQ�

JRDO�IRU�UHKDELOLWDWLRQ�GRFWRUV��

,W� LV� FRPPRQO�� DFFHSWHG� WKDW� DUP� PRYHPHQW�
UHFRYHU�� LV� OHVV� WKDQ� OHJ� PRYHPHQW� UHFRYHU���
However,�rather�than�using�tests�to�identify�speci�c�
motor�de�cits�of� the�upper�and�lower�extremities,�
WKLV�FOLQLFDO�SDUDGLJP�IUHTXHQWO��UHOLHV�RQ�PHDVXUHV�
RI�GLVDELOLW���(YHQ�ZLWK� VHYHUH�PRWRU� LPSDLUPHQW�
LQ� WKH� ORZHU� H[WUHPLW�� �VHYHUH� LPSDLUPHQW� EXW�
PLQLPDO� GLVDELOLW���� D� SHUVRQ�PD�� VWLOO� EH� DEOH� WR�
ZDON� QRUPDOO��� ,W� ZRXOG� EH� SUHGLFWHG� WKDW� WKHUH�
ZRXOG�EH�OHVV�RI�D�GLIIHUHQFH�EHWZHHQ�LPSDLUPHQW�
DQG� GLVDELOLW�� EHFDXVH� WKH� XSSHU� H[WUHPLW��V�
function�calls�for��ner�motor�control.�

Skillfull� control� of� prehensile� �nger� forces�
LV� UHTXLUHG� IRU� JUDVSLQJ� DQG� REMHFW� KDQGOLQJ�
DFWLYLWLHV�WR�EH�FRPSOHWHG�VXFFHVVIXOO���*ULS�IRUFHV�
LQ� KHDOWK�� LQGLYLGXDOV� DUH� FRQWUROOHG� WR� EH� MXVW�
D� OLWWOH� ELW� KLJKHU� WKDQ�ZKDW� LV� QHFHVVDU�� WR� NHHS�
WKH�REMHFW�IURP�VOLSSLQJ���FFRUGLQJ�WR�WKH�REMHFW�V�
VKDSH�� VXUIDFH� IULFWLRQ�� DQG� ZHLJKW� GLVWULEXWLRQ��
WKLV� VDIHW�� PDUJLQ� LV� FDOFXODWHG�� 7KH� JULS� IRUFH�
LV� FRQWLQXRXVO�� DGMXVWHG� ZKHQ� WKH� KDQG� PRYHV�
WKURXJK� VSDFH� �OLIWLQJ�� WUDQVSRUWLQJ�� SODFLQJ�
REMHFWV���SURSRUWLRQDWH�WR�WKH�ORDG�IRUFHV�DVVRFLDWHG�
ZLWK�WKH�PDVV�DQG�DFFHOHUDWLRQ�RI� WKDW�REMHFW��,W� LV�
WKRXJKW� WKDW� DQWLFLSDWRU�� VHQVRULPRWRU� FRQWURO� LV�
FKDUDFWHULVHG�E��WKLV�WHPSRUDO�FRQQHFWLRQ�EHWZHHQ�
JULS� DQG� ORDG� IRUFHV���� IDLOXUH� LQ� WKH� WLPLQJ� DQG�
amplitude� of� grip� force� modi�cations� may� result�
IURP� GLVUXSWLRQV� WR� PRWRU� SODQQLQJ�� YROLWLRQDO�
PRWRU�FRQWURO��RU�VRPDWRVHQVRU��IHHGEDFN��

0XVFOH� ZHDNQHVV�� VWLIIQHVV�� FRQWUDFWXUHV�� DQG�
D�GHFUHDVHG� DELOLW�� WR� LQGHSHQGHQWO�� UHJXODWH� WKH�
joints�are�the�main�de�cits�noted�in�the�hemiparetic�
XSSHU�H[WUHPLWLHV��7KH�DELOLW�� WR�H[HFXWH�DFWLYLWLHV�
RI� GDLO�� OLYLQJ� ��'/�� LV� KDPSHUHG� E�� WKHVH�
GLVDELOLWLHV��0DNLQJ�MXGJHPHQWV�RQ�WKH�W�SH��OHQJWK��
DQG�REMHFWLYHV�RI�DQ�HIIHFWLYH�UHKDELOLWDWLRQ�UHTXLUHV�
HYDOXDWLQJ� HDUO�� LQGLFDWRUV� IRU� KDQG� GH[WHULW���
7KH�PDLQ�DSSURDFKHV� IRU� UHVWRULQJ� WKH�EHVW� KDQG�
IXQFWLRQ�LQ�VWURNH�SDWLHQWV�DUH�HDUO���LQGLYLGXDOL]HG�
UHKDELOLWDWLRQ�WKHUDSLHV���

+HPLSDUHVLV� VXIIHUHUV� RIWHQ� VKRZ� VSDVWLFLW���
muscle� weakness,� and� a� continual� de�cit� in�
PRYHPHQW� FRRUGLQDWLRQ�� 7KH� QHXURQDO� FLUFXLWU��
WKDW�PHGLDWHV�DQ�DFWLRQ�LQWHQWLRQ�DQG�D�SHUIRUPHG�
action� that� perfectly� re�ects� that� purpose� is� no�
ORQJHU� LQWDFW� HLWKHU� DV� D� UHVXOW� RI� EUDLQ� LQMXU�� RU�
RZLQJ�WR�DFXWH�GLVXVH��ZKLFK�FRQWULEXWHV�DW�OHDVW�LQ�
SDUW�WR�WKLV�ODFN�RI�FRRUGLQDWLRQ���

5HSHWLWLRQ� RI� DFWLRQV� LV� KRZ� WUDGLWLRQDO�
VWURNH� UHKDELOLWDWLRQ� PHWKRGV� GHDO� ZLWK� WKLV�
LQFRPSDWLELOLW��� ,W� LV� KRSHG� WKDW� UHJXODU� SK�VLFDO�

�QHH�-RVKYLQD�.��9���3XUQLPD�6LQJK����6WXG��RQ�(IIHFWLYHQHVV�RI�0LUURU�7KHUDS��RQ�*ULS�DQG�5HOHDVH�
)XQFWLRQ�RI�+DQG�LQ�6XE�DFXWH�6WURNH�3DWLHQWV
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exercise�will�enhance�motor�function,�enabling��uid�
DQG� UHJXODWHG�PRYHPHQWV� WR�KDSSHQ�DQG� VHUYLQJ�
DV�PRGHOV�IRU�WKH�EUDLQ�WR�XVH�LQ�UH�HVWDEOLVKLQJ�WKH�
QHXUDO�SDWKZD�V�WKDW�FRQWURO�YROXQWDU��PRYHPHQW��
7KLV� PHWKRG�V� GHSHQGHQFH� RQ� D� GDPDJHG� OLPE�V�
SHUIRUPDQFH�LV�RQH�RI�LWV�GUDZEDFNV���

0LUURU� WUHDWPHQW� ZDV� GHYHORSHG� E�� 9LOD�DQXU�
6��5DPDFKDQGUDQ� WR�DVVLVW�DOOHYLDWH�3KDQWRP�OLPE�
SDLQ��ZKLFK�RFFXUV�ZKHQ�SDWLHQWV�EHOLHYH�WKH��VWLOO�
KDYH�SDLQ�LQ�D�OLPE�DIWHU�KDYLQJ�LW�DPSXWDWHG���

0LUURU� WKHUDS�� KDV� EHHQ� SURSRVHG� DV� D�
VWUDLJKWIRUZDUG�� ORZ�FRVW�� DQG� PRVW� FUXFLDOO���
SDWLHQW�GLUHFWHG� WUHDWPHQW� WKDW� HQKDQFHV� XSSHU�
H[WUHPLW��IXQFWLRQ���

7KH� )XJO�0H�HU� HYDOXDWLRQ� �� 8SSHU� ([WUHPLW��
(FMA-UE)� is� a� stroke-speci�c� evaluation� that�
H[DPLQHV� SHUIRUPDQFH� LQ� WKH� GRPDLQ� RI� ERG��
IXQFWLRQ�LPSDLUPHQW���� ,W� VFRUHV� ��� LWHPV� RQ� DQ�
RUGLQDO�VFDOH�IRU�WKH�XSSHU�OLPE��IRU�D�WRWDO�SRVVLEOH�
VFRUH�RI�����7KH�)0��8(�LV�D�SRSXODU�TXDQWLWDWLYH�
PHDVXUH� RI� PRWRU� GLVDELOLW�� IROORZLQJ� D� VWURNH��
([FHOOHQW� LQWHU�� DQG� LQWUD�UDWHU� UHOLDELOLW��� DV� ZHOO�
DV� FRQFHSW� YDOLGLW��� KDYH� EHHQ� SURYHQ�� DQG� GDWD�
VXJJHVWV� WKDW� WKH�)0��8(� LV� FKDQJH�UHVSRQVLYH����
�� JUHDWHU� WKDQ� �� VFRUH� FKDQJH� IRU� LPSURYHPHQW�
RI� RYHUDOO� XSSHU� OLPE� IXQFWLRQ� LQ� FKURQLF� VWURNH�
KDV� EHHQ� IRXQG� DV� WKH� ORZHVW� FOLQLFDOO�� UHOHYDQW�
GLIIHUHQFH� IRU� WKH� )0�8(���� 7KH� )0�� PDQXDO�
�YHUVLRQ� ��� GHYHORSHG� E�� 'U�� 6WHYHQ� &UDPHU�V�
JURXS�DW�WKH�8QLYHUVLW��RI�&DOLIRUQLD��,UYLQH�LV�XVHG�
DW�HDFK�VLWH���

7KH� :ROI� 0RWRU� )XQFWLRQ� 7HVW� �:)07�� LV� D�
SRSXODU� HYDOXDWLRQ� WRRO� LQ� VXEDFXWH� DQG� FKURQLF�
VWURNH� UHKDELOLWDWLRQ� UHVHDUFK�� ,W� DVVHVVHV� XSSHU�
OLPE�IXQFWLRQ�LQ�WKH�FRQWH[W�RI�DFWLYLW�����7KH�:0)7�
FRQVLVWV� RI� ��� WLPHG� DFWLYLWLHV� DQG� WZR� VWUHQJWK�
WDVNV������SRLQW�IXQFWLRQDO�DELOLW��PHDVXUH�LV�XVHG�WR�
DVVHVV�PRYHPHQW�TXDOLW���ZLWK�VFRUHV�UDQJLQJ�IURP�
zero�(does�not�attempt)�to��ve�(normal�movement).���
7KH�KLJKHVW�SRVVLEOH�VFRUH� LV�����7KH�SHUIRUPDQFH�
WLPH�IRU����DFWLYLWLHV�LV�UHFRUGHG��DQG�WKH�PD[LPXP�
time� permitted� to� �nish� each� job� is� 120� seconds.�
��G�QDPRPHWHU� LV�XVHG�WR�PHDVXUH�VWUHQJWK��7KH�
:0)7�KDV�VWURQJ�LQWHU�UDWHU�UHOLDELOLW���JUHDW�WHVW�
UHWHVW� UHOLDELOLW���PRGHUDWH� FRQVWUXFW� YDOLGLW��� DQG�
UHVSRQVLYHQHVV�HYLGHQFH���

)RU� PDQXDO� HQYLURQPHQWDO� H[SORUDWLRQ� DQG�
PDQLSXODWLRQ�� IXQFWLRQDO�KDQGV� DUH�HVVHQWLDO��2QH�
RI�WKH�ELJJHVW�EDUULHUV�WR�LQGHSHQGHQFH�DIWHU�D�VWURNH�
LV� WKH� LPSDLUPHQW�RI�KDQG�IXQFWLRQ��ZKLFK�PDNHV�
LW� QHFHVVDU�� WR� XVH� IUHVK� PHWKRGV� DQG� VWUDWHJLHV�
DLPHG� DW� HQKDQFLQJ� WKH� IXQFWLRQDO� UHFRYHU�� RI�
PRWRU�VNLOOV�DIWHU�D�VWURNH��6LPSOH��TXLFN��DIIRUGDEOH��

patient� directed,� and� ef�cient� treatment� methods�
DUH�UHTXLUHG�WR�VSHHG�XS�UHFRYHU��DIWHU�D�VWURNH����
PRUH�UHFHQW�PHWKRG�NQRZQ�DV��PLUURU�WKHUDS���LV�
supposed� to� in�uence�neuroplasticity� and� is� easy�
WR�XVH��7KHUHIRUH��WKH�JRDO�RI�WKLV�VWXG��LV�WR�DVVHVV�
KRZ�ZHOO�PLUURU�WUHDWPHQW�LPSURYHV�KDQG�IXQFWLRQ�
LQ�SHRSOH�ZKR�KDG�VXEDFXWH�VWURNHV�

5HVHDUFK�4�HVWLRQ

,V�WKHUH�DQ��HIIHFW�RI�0LUURU�WKHUDS��RQ�LPSURYLQJ�
JULS�DQG�UHOHDVH�IXQFWLRQ�RI�KDQG�LQ�SDWLHQWV�ZLWK�
VXE�DFXWH�VWURNH"

��SRWKHVLV

1�OO�K�SRWKHVLV���
�
�

There� will� be� no� signi�cant� effect� of� Mirror�
WKHUDS�� RQ� JULS� DQG� UHOHDVH� IXQFWLRQ� RI� KDQG� LQ�
VXE�DFXWH�VWURNH�SDWLHQWV�

�OWHUQDWH�K�SRWKHVLV���
�
�

There�will�be�signi�cant�effect�of�Mirror�therapy�
RQ�JULS�DQG�UHOHDVH� IXQFWLRQ�RI�KDQG� LQ�VXE�DFXWH�
VWURNH�SDWLHQWV�

2%-(&7,9(6�2)�7+(�678��

7R�VXPPDULVH�WKH�HIIHFWLYHQHVV�RI�PLUURU�WKHUDS��
IRU� LPSURYLQJ� KDQG� IXQFWLRQ� LQ� VXE�DFXWH� VWURNH�
SDWLHQWV�

7R�VXPPDULVH�WKH�HIIHFWLYHQHVV�RI�PLUURU�WKHUDS��
IRU�LPSURYLQJ�JULS�DQG�UHOHDVH�IXQFWLRQ�RI�KDQG�LQ�
VXE�DFXWH�VWURNH�SDWLHQWV�

,QVWLWXWLRQDO� (WKLFDO� FOHDUDQFH� ZDV� REWDLQHG��
7KLV� LQWHUYHQWLRQDO� VWXG�� ZDV� FDUULHG� RXW� LQ� D�
SHULRG� RI� ���PRQWKV�� 7KH� VXEMHFWV�ZHUH� VFUHHQHG�
IRU�LQFOXVLRQ�DQG�H[FOXVLRQ�FULWHULD�DQG�WKRVH�ZKR�
PHW�WKH�JLYHQ�FULWHULD�ZHUH�UHFUXLWHG�IRU�VWXG�ZHUH�
JLYHQ� SDWLHQW� LQIRUPDWLRQ� VKHHW� FRQWDLQLQJ� WKH�
VWXG�� GHWDLOV� DQG� LQIRUPHG� FRQVHQW�� 7KH� VDPSOH�
VL]H� ��� ZDV� HVWLPDWHG�� 7KH� SXUSRVLYH� VDPSOLQJ�
PHWKRG� ZDV� XVHG� WR� LQFOXGH� SDUWLFLSDQWV� LQ�
6WXG��� 7RWDO� ��� VXEMHFWV� ZHUH� LQFOXGHG� LQ� WKLV�
VWXG�� DQG� WKH�� ZHUH� UDQGRPO�� DVVLJQHG� LQWR�
WZR�JURXSV�� ��� LQ� H[SHULPHQWDO� JURXS� �*URXS����
DQG� ��� LQ� FRQWURO� JURXS� �*URXS�%��� ([SHULPHQWDO�
JURXS� VXEMHFWV� UHFHLYHG� PLUURU� WKHUDS�� ZKHUHDV�
FRQWURO� JURXS� UHFHLYHG� QRUPDO� FRQYHQWLRQDO�
WKHUDS��� 6XEMHFWV� LQ� ERWK� WKH� H[SHULPHQWDO� DQG�
FRQWURO� JURXSV� UHFHLYHG� WKH� VWDQGDUG�RI�FDUH��
PXOWLGLVFLSOLQDU��UHKDELOLWDWLRQ�LQWHUYHQWLRQ�EDVHG�
RQ� WKHLU� UHTXLUHPHQWV� DQG� WROHUDELOLW��� ZLWK� WKH�
H[SHULPHQWDO�JURXS�UHFHLYLQJ�07�IRU�DQ�DGGLWLRQDO�

�QHH�-RVKYLQD�.��9���3XUQLPD�6LQJK����6WXG��RQ�(IIHFWLYHQHVV�RI�0LUURU�7KHUDS��RQ�*ULS�DQG�5HOHDVH�
)XQFWLRQ�RI�+DQG�LQ�6XE�DFXWH�6WURNH�3DWLHQWV
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���PLQXWHV�

�UR�S���0LUURU��KHUS�

)RU����PLQXWHV��WKH�H[SHULPHQWDO�JURXS�UHFHLYHG�
PLUURU� WKHUDS�� ZLWK� IXQFWLRQDO� WDVNV� ZLWK� ERWK�
KDQGV���OO�VXEMHFWV�LQ�JURXS�ZHUH�HYDOXDWHG�XVLQJ�
RXWFRPH� PHDVXUHV� DQG� KDG� D� SUHWHVW� EHIRUH� WKH�
LQWHUYHQWLRQ�� L�H��� RQ� WKH� ��GD��� DV�ZHOO� DV� D� SRVW�
WHVW� DIWHU� �� ZHHNV� RI� LQWHUYHQWLRQ�� 7KH� VXEMHFWV�
ZHUH� WUDLQHG� RU� LQVWUXFWHG� KRZ� WR� SHUIRUP� 07��
and� they� were� shown� the� speci�ed� exercises�
ZLWK� GHPRQVWUDWLRQ� DQG� ZHUH� DVNHG� WR� GR� WKUHH�
GD�V�D�ZHHN� IRU�VL[�ZHHNV��7KH�VXEMHFWV�ZLOO�KDYH�
DFFHVV�WR�WKH�H[HUFLVH�DLG����PLUURU�ZLOO�EH�VHW�DW�D�
perpendicular�angle�on�the�table,�with�its�re�ecting�
VXUIDFH�IDFLQJ�WKH�QRQ�SDUHWLF�OLPE�

7KH�SDUWLFLSDQWV�LQ�WKH�07�JURXS�ZHUH�WDXJKW�WR�
GR� WKH�DFWLRQV�ZKLOH� ORRNLQJ� LQ� WKH�PLUURU�RQ� WKH�
QRQ�SDUHWLF�VLGH��(DFK�DFWLRQ�ZLOO�EH�SHUIRUPHG�IRU�
WHQ�UHSHWLWLRQV�ZLWK�����VHWV��GHSHQGLQJ�RQ�SDWLHQW�
WROHUDQFH��ZLWK�D���PLQXWH�EUHDN�EHWZHHQ�VHWV��)RU�
D�WRWDO�RI����PLQXWHV�HYHU��VHVVLRQ����GD�V�D�ZHHN�
IRU���ZHHNV���

�UR�S���&RQYHQWLRQDO��KHUDS�

)RU� ��� PLQXWHV�� WKH� FRQWURO� JURXS� UHFHLYHG�
FRQYHQWLRQDO� WKHUDS�� ZLWK� IXQFWLRQDO� WDVNV� ZLWK�
ERWK�KDQGV�ZLWKRXW�D�PLUURU���OO�VXEMHFWV�LQ�JURXS�
ZHUH�HYDOXDWHG�XVLQJ�RXWFRPH�PHDVXUHV�DQG�KDG�
D�SUHWHVW�EHIRUH�WKH�LQWHUYHQWLRQ��L�H���RQ�WKH���GD���
DV�ZHOO�DV�D�SRVW�WHVW�DIWHU���ZHHNV�RI�LQWHUYHQWLRQ��
7KH� VXEMHFWV�ZHUH� DVNHG� WR� SHUIRUP� WKH� H[HUFLVHV�
speci�ed�with�demonstration�and�should�continue�
WKUHH�GD�V�D�ZHHN�IRU�VL[�ZHHNV�

7KH�SDUWLFLSDQWV�LQ�WKH�&7�JURXS�ZHUH�WDXJKW�WR�
GR� WKH� DFWLRQV�� (DFK�DFWLRQ�ZLOO� EH�SHUIRUPHG� IRU�
WHQ�UHSHWLWLRQV�ZLWK�����VHWV��GHSHQGLQJ�RQ�SDWLHQW�
WROHUDQFH��ZLWK�D���PLQXWH�EUHDN�EHWZHHQ�VHWV��)RU�
D�WRWDO�RI����PLQXWHV�HYHU��VHVVLRQ����GD�V�D�ZHHN�
IRU���ZHHNV�

7KH� OHYHO�RI�XSSHU� OLPE�PRWRU� LPSDLUPHQW�DQG�
IXQFWLRQDO� SHUIRUPDQFH� DUH� WKH� PDMRU� RXWFRPH�
PHDVXUHV�RI�LQWHUHVW��7KH�)XJO�0H�HU��VVHVVPHQW�
8SSHU� ([WUHPLW�� �)0��8(�� DQG� WKH�:ROI� 0RWRU�
)XQFWLRQ�7HVW��:0)7��ZLOO�EH�XVHG�WR�DVVHVV�WKHVH�
IDFWRUV�� %RWK� WKH� )0��8(� DQG� WKH� :0)7� DUH�

)ORZ�GLDJUDP�RI�WKH�SURJUHVV�WKURXJK�WKH�SKDVHV�RI�WKH�VWXG�

�QHH�-RVKYLQD�.��9���3XUQLPD�6LQJK����6WXG��RQ�(IIHFWLYHQHVV�RI�0LUURU�7KHUDS��RQ�*ULS�DQG�5HOHDVH�
)XQFWLRQ�RI�+DQG�LQ�6XE�DFXWH�6WURNH�3DWLHQWV
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UHOLDEOH� DQG� DFFXUDWH� RXWFRPH� PHDVXUHV� WKDW� DUH�
ZLGHO��XWLOLVHG�LQ�07�UHVHDUFK�

5(68/76��1����7���1�/�6,6

�WDWLVWLFDO��QDO�VLV

,%0� 6366� VWDWLVWLFV� ��������� YHUVLRQ� ZDV� XVHG�
WR� DQDO�VH� WKH� GDWD� LQ� WKLV� VWXG��� 7KH� FDWHJRULFDO�
YDULDEOHV� DUH� SUHVHQWHG� DV� IUHTXHQF�� DQG�

7DEOH�����)LJ�����0HDQ��6WDQGDUG�'HYLDWLRQ�DQG�6WDQGDUG�(UURU�RI�0HDQ�IRU�3UH�WHVW�DQG�3RVW�WHVW�VFRUHV�RI�WKH�VXEMHFW�L�H���0LUURU�
7KHUDS��*URXS���DQG�WKH�&RQYHQWLRQDO�7KHUDS��*URXS�%

3DLUHG�6DPSOHV�6WDWLVWLFV

0HDQ 6� 6WDQGDUG�(UURU�0HDQ

*URXS����
)0��8(

3UH�7HVW ����� ���� ������

3RVW�7HVW ����� ���� ������

:0)7
3UH�7HVW ���� ���� ������

3RVW�7HVW ���� ���� ������

*URXS���%
)0��8(

3UH�7HVW ����� ���� ������

3RVW�7HVW ����� ���� ������

:0)7
3UH�7HVW ���� ���� ������

3RVW�7HVW ���� ���� ������

7DEOH����3DLUHG�W�WHVW�EHWZHHQ���3UH�WHVW�DQG�3RVW�WHVW�VFRUHV�RI�WKH�VXEMHFW�L�H���0LUURU�7KHUDS��*URXS���DQG�WKH�&RQYHQWLRQDO�7KHUDS��
*URXS�%

3DLUHG�6DPSOHV�7HVW

3DLUHG��LIIHUHQFHV W 3�9DOXH 6LJQLILFDQFH

0HDQ 6WG���HYLDWLRQ 6WG��(UURU�0HDQ

*URXS���� )0��8( 3UH�7HVW ������� ������ ������ ������� �

:0)7�*� 3RVW�7HVW ������� ������ ������ ������� �

*URXS���% :0)7 3UH�7HVW ������ ������ ������ ������ ������

:0)7�*% 3RVW�7HVW ������� ������ ������ ������� ������

SHUFHQWDJH�

7KH�)0��8(��WKH�SRVW�PHDQ�YDOXH�RI�JURXS�����
LV���������LQFUHDVHG��DQG�LQ�FDVH�RI�:0)7�WKH�SRVW�
PHDQ� YDOXH� LV� ������� LV� LQFUHDVHG� DIWHU� 0,5525�
7+(5�3<�

)0��8(�RI�*URXS�%��WKH�SRVW�WHVW�YDOXH���������
LV� GHFUHDVHG� VOLJKWO�� IROORZHG� E�� WKH� :0)7�
WKH� SRVW� PHDQ� YDOXH� ������� LV� LQFUHDVHG� VOLJKWO��
FRPSDUH� WR� FRUUHVSRQGLQJ� SUH�WHVW� VFRUH� DIWHU�
JLYLQJ�&219(17,21�/�WKHUDS��

There� is� a� signi�cant� difference� between� Pre�
DQG� WKH�3RVW� WHVW� VFRUHV�RI�0LUURU� 7KHUDS�� L�H��� LQ�
*URXS���� EXW� LQ�FDVH�RI�&RQYHQWLRQDO�7KHUDS�� LQ�
Group-B,�there�is�no�signi�cant�difference�between�
SUH�DQG�WKH�SRVW�WHVW�VFRUHV�L�H���)0��:0)7

7KH� SRVW� PHDQ� YDOXH� RI� )0��8(�*�� �0,5525�
7+(5�3<��LV���������LQFUHDVHG�DQG�DOVR�LQ�:0)7�
*��WKH�SRVW�PHDQ�YDOXH��������LV�LQFUHDVHG�ZKHQ�
FRPSDUH�WR�&219(17,21�/�7+(5�3<�

�QHH�-RVKYLQD�.��9���3XUQLPD�6LQJK����6WXG��RQ�(IIHFWLYHQHVV�RI�0LUURU�7KHUDS��RQ�*ULS�DQG�5HOHDVH�
)XQFWLRQ�RI�+DQG�LQ�6XE�DFXWH�6WURNH�3DWLHQWV

3DLUHG�6DPSOHV�6WDWLVWLFV

3RVW�WHVW��QDO�VLV 0HDQ 6� 6WG��(UURU�0HDQ

)0��8(���
YV��%

*URXS�� ������� ������ ������

*URXS�% ������� ������ ������

:0)7���
YV��%

*URXS�� ������ ������ ������

*URXS�% ������ ������ ������

7DEOH�����)LJ����0HDQ��6WDQGDUG�'HYLDWLRQ�DQG�6WDQGDUG�(UURU�
RI�0HDQ� RI� 3RVW�WHVW� VFRUHV� IRU� EHWZHHQ� WKH� *URXSV����%� RI�
WKH�VXEMHFW�L�H���0LUURU�7KHUDS��*URXS���DQG�WKH�&RQYHQWLRQDO�
7KHUDS��*URXS�%
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7DEOH����3DLUHG�GLIIHUHQFHV�RI�0HDQ��6WDQGDUG�'HYLDWLRQ�DQG�6WDQGDUG�(UURU�RI�0HDQ�DQG�FRUUHVSRQGLQJ�W�YDOXH�ZLWK�S�YDOXH�IRU�WKH�
3RVW�DQDO�VLV�RI�WKH�VXEMHFW�L�H���0LUURU�7KHUDS��*URXS���DQG�WKH�&RQYHQWLRQDO�7KHUDS��*URXS�%��3RVW��QDO�VLV�

3DLUHG�6DPSOHV�7HVW

3RVW��QDO�VLV����9V��%� 3DLUHG��LIIHUHQFHV W�YDOXH 3�YDOXH

0HDQ 6WG��
�HYLDWLRQ

6WG��(UURU�
0HDQ

)0��8( )0��8(�3267�*���)0��8(�3267�*% ������ �������� �������� �������� �����

:0)7 :0)7�3267�*����:0)7�3267�*% � ������� �������� ������� �����

There� is� a� signi�cant� difference� between� FMA-UE�&�WMPT� of�Group-A� (MIRROR�THERAPY)� and�
&219(17,21�/�7+(5�3<�RI�*URXS�%�

�,6&866,21

The� study� �ndings� showed� that� patients� with�
VXEDFXWH�VWURNH�ZKR�UHFHLYHG�PLUURU�WUHDWPHQW�DQG�
FRQYHQWLRQDO� WKHUDS��IRU���ZHHNV� LPSURYHG�PRUH�
LQ� WHUPV�RI�JULS� DQG� UHOHDVH� IXQFWLRQV�RI�KDQG��DV�
ZHOO�DV�SHUIRUPDQFH�RI�DFWLYLWLHV�RI�GDLO��OLYLQJ��7KH�
�ndings�corroborated�prior�research�indicating�that�
PLUURU� WKHUDS�� LQ� VWURNH� SDWLHQWV� LPSURYHG� JULS�
DQG�UHOHDVH�FDSDFLW��

6HYHUDO�SURFHVVHV�FRXOG�H[SODLQ�PLUURU�WKHUDS��V�
LPSDFW� RQ� ORFRPRWRU� FDSDELOLW��� )LUVW�� PLUURU�
WUHDWPHQW� DLGV� LQ� WKH� UHKDELOLWDWLRQ� RI� ORFRPRWLRQ�
FDSDFLW�� E�� YLVXDOO�� VWLPXODWLQJ� WKH� KHPLSOHJLF�
upper� limb� with� the� normal� side’s� re�ection.�
�FFRUGLQJ�WR��OWVFKXOHU�H��D������the�re�ected�picture�
RI�WKH�KHPLSOHJLF�KDQG�SURGXFHG�WKH�LOOXVLRQ�WKDW�LW�
ZDV�QRUPDO��ZKLFK�DLGHG�UHKDELOLWDWLRQ�E��UHVWRULQJ�
WKH� ORVW� SURSULRFHSWLYH� VHQVH� WR� DLG� UHVWRUDWLRQ�RI�
WKH�HQWLUH�PRWRU�FRUWH[�DQG�VWLPXODWLRQ�RI�ZKROH�
ERG�� DFWLYLW��� )XQDVH� H�� D����� IRXQG� WKDW� SDVVLYH�

REVHUYDWLRQ� DQG� LPLWDWLRQ� RI� FHUWDLQ� PRWLRQV� LQ�
PLUURU�WUHDWPHQW�HQKDQFHG�VSLQDO�FRUG�DQG�FHUHEUDO�
FRUWH[�DFWLYLWLHV��+HQFH�KHUH�LQ�WKLV�SUHVHQW�VWXG��LW�
KDV� EHHQ� REVHUYHG� WKDW� UHKDELOLWDWLRQ� YLD� LOOXVLRQ�
of� re�ected� image� of� the� hemiplegic� hand� aids�
LQ� UHVWRUDWLRQ� RI� SURSULRFHSWLYH� VHQVH�� HQKDQFHV�
DFWLYLWLHV�RI�VSLQDO�FRUG�DQG�FHUHEUDO�FRUWH[�DQG� LW�
VWLPXODWHV�ZKROH�ERG��DFWLYLW��

6HFRQG�� WKH� PLUURU� QHXURQ� V�VWHP� HQKDQFHV�
PRWRU�DELOLW��UHFRYHU���0LUURU�QHXURQV�DUH�ELPRGDO�
visuomotor� neurons� that� �re� during� action�
REVHUYDWLRQ��PHQWDO�VWLPXODWLRQ��LPDJLQDWLRQ���DQG�
DFWLRQ�H[HFXWLRQ��3DVVLYH�REVHUYDWLRQ�RI�DQ�DFWLRQ��
IRU�H[DPSOH��KDV�EHHQ�GHPRQVWUDWHG�WR�LPSURYH�0��
excitability�in�the�muscles�employed�in�that�speci�c�
DFWLRQ��0LUURU�QHXURQV�DUH�QRZ�ZHOO�UHFRJQL]HG�DV�
WKH� V�VWHP� XQGHUO�LQJ� WKH� OHDUQLQJ� RI� QHZ� VNLOOV�
WKURXJK� YLVXDO� LQVSHFWLRQ� RI� WKH� FRPSHWHQFH����
1HXURLPDJLQJ� UHYHDOHG� WKH� H[LVWHQFH� RI� WZR�
PDMRU� PLUURU� QHWZRUNV�� RQH� LQ� WKH� SDULHWDO� OREH�
DQG� SUHPRWRU� FRUWH[�� DV� ZHOO� DV� WKH� FDXGDO� SDUW�
RI� WKH� LQIHULRU� IURQWDO�J�UXV� �SDULHWRIURQWDO�PLUURU�

�QHH�-RVKYLQD�.��9���3XUQLPD�6LQJK����6WXG��RQ�(IIHFWLYHQHVV�RI�0LUURU�7KHUDS��RQ�*ULS�DQG�5HOHDVH�
)XQFWLRQ�RI�+DQG�LQ�6XE�DFXWH�6WURNH�3DWLHQWV
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V�VWHP��� DQG� WKH� RWKHU� LQ� WKH� LQVXOD� DQG� DQWHULRU�
PHVLDO� IURQWDO� FRUWH[� �OLPELF� PLUURU� V�VWHP��� 7KH�
SDULHWRIURQWDO� PLUURU� V�VWHP� LV� UHVSRQVLEOH� IRU�
UHFRJQL]LQJ� YROXQWDU�� EHKDYLRXU�� ZKHUHDV� WKH�
OLPELF�PLUURU�V�VWHP�LV�UHVSRQVLEOH�IRU�UHFRJQLVLQJ�
HPRWLRQDO�EHKDYLRXU���

7KH�PLUURU� JLYHV� VXEMHFWV� YLVXDO� IHHGEDFN�� 7KH�
mirror�re�ection�of�the�moving�good�hand�appears�
WR� EH� WKH� DIIHFWHG� KDQG� PRYLQJ� FRUUHFWO�� DQG�
PD�� FRPSHQVDWH� IRU� WKH� RIWHQ� UHGXFHG� RU� DEVHQW�
SURSULRFHSWLYH�LQSXW��7KH�XVH�RI�D�PLUURU�PD��DOVR�
DLG� LQ� WKH� UHFUXLWPHQW� RI� WKH� SUHPRWRU� FRUWH[� WR�
DLG� LQ�PRWRU� UHFRYHU����� 7KH� SUHPRWRU� FRUWH[� KDV�
VHYHUDO�FKDUDFWHULVWLFV�WKDW�LPSO��LW�FRXOG�EH�D�OLQN�
EHWZHHQ�WKH�YLVXDO�SLFWXUH�LQ�WKH�PLUURU�DQG�PRWRU�
UHKDELOLWDWLRQ� IROORZLQJ� VWURNH�� 7KH� SUHPRWRU�
cortex� contributes� signi�cantly� to� the� descending�
FRUWLFRVSLQDO� WUDFWV�� KDV� PRUH� ELODWHUDO� FRQWURO� RI�
PRYHPHQW� WKDQ� WKH� PRWRU� FRUWH[�� DQG� KDV� FORVH�
OLQNV� ZLWK� YLVXDO� LQIRUPDWLRQ�� 0LUURU� WKHUDS��
KHOSHG�WR�UHYHUVH�FRPSRQHQWV�RI�OHDUQHG�GLVXVH�RI�
WKH�GDPDJHG�OLPE�RQ�D�YDULHW��RI�QHXURORJLFDO�DQG�
SV�FKRORJLFDO�OHYHOV����6WHYHQV�VKRZHG�WKDW�PLUURU�
WUHDWPHQW� ZDV� DVVRFLDWHG� ZLWK� PRWRU� LPDJHU��
DQG� LPSURYHG� WKH�PRWRU� DFWLYLW�� RI� D� KHPLSOHJLF�
H[WUHPLW�� E�� XVLQJ� YLVXDO� IHHGEDFN� FDXVHG� E��
LPDJLQHG� PRYHPHQW���� )DGLJD� DQG� &UDLJKHUR�
UHYHDOHG�WKDW�SDVVLYH�PRQLWRULQJ�RI�PRWLRQV�YLD�WKH�
PLUURU� QHXURQ� V�VWHP� LQFUHDVHG� DFWLYDWLRQ� RI� WKH�
SULPDU��PRWRU�UHJLRQ��ZKLFK�UHJXODWHG�WKH�VXEMHFWV�
PRYHPHQWV����+HQFH�WKH�SUHVHQW�VWXG��SURYHG�WKDW�
WKURXJK� PLUURU� WKHUDS�� DVVRFLDWHG� ZLWK� PRWRU�
LPDJHU��QRW�RQO��DFWLYDWHV�WKH�FRUWH[�ZKLFK�LQ�WXUQ�
DOVR� LPSURYHG� WKH� PRWRU� DFWLYLW�� RI� WKH� VXEMHFWV�
E�� UHJXODWLQJ� WKH� PRYHPHQWV� SHUIRUPHG� E�� WKH�
VXEMHFWV�

7KLUG�� VLPXOWDQHRXV� PRWLRQ� RI� ERWK� OLPEV�
VWLPXODWHV�WKH�SDUDO�]HG�XQLODWHUDO�FHUHEUDO�FRUWH[�
YLD�LQWHUDFWLRQV�ZLWK�WKH�VWLPXODWHG�QRUPDO�FHUHEUDO�
FRUWH[��6XPPHUV�H��D�����GLVFRYHUHG�WKDW�H[HUFLVLQJ�
ERWK� WKH� QRUPDO� DQG� KHPLSOHJLF� VLGHV� ZDV�PRUH�
ef�cient� than� practicing� only� the� hemiplegic� side�
LQ� LPSURYLQJ�XSSHU� OLPE� IXQFWLRQV� DQG�PXVFXODU�
VWUHQJWK�� &DXUDXJK� DQG� 6XPPHUV� K�SRWKHVL]HG�
WKDW� VLPXOWDQHRXV� WUDLQLQJ� RQ� ERWK� VLGHV� ZRXOG�
PRGHUDWH�WKH�H[FHVVLYH�VXSSUHVVLRQ�RI�WUDQVPLVVLRQ�
FDXVHG�E��WKH�KHPLSOHJLF�DQG�QRUPDO�OLPE�EDODQFH��
7KLV� K�SRWKHVLV� VXSSRUWV� WKH� UHVXOW� WKDW� PLUURU�
WKHUDS��XVLQJ�ERWK� OLPEV� LV�PRUH� VXFFHVVIXO� WKDQ�
KHPLSOHJLF�RQO��H[HUFLVH���

%DVHG� RQ� WKHVH� WKHRULHV�� UHKDELOLWDWLRQ�
SURJUDPPHV� ZLWK� PLUURU� WKHUDS�� ZKHQ� DSSOLHG�
WR� JURXSV�� UHVXOWHG� LQ� FKDQJHV� LQ� WKHLU� DELOLW�� WR�
XQGHUWDNH�DFWLYLWLHV�RI�GDLO��OLYLQJ�DQG�XSSHU�OLPE�

IXQFWLRQ�

7KH� SUHVHQW� VWXG�� LQFOXGHG� VXEMHFWV� ZLWK�
VXEDFXWH� VWURNH� VWDJH� RQO�� DV� WKH�� VKRZHG�EHWWHU�
DQG� IDVWHU� LPSURYHPHQWV� RI� KDQG� IXQFWLRQV��
6XEMHFWV�XQGHU�VXE�DFXWH�VWDJH�VKRZHG�VSRQWDQHRXV�
UHFRYHU��LV�XVXDOO��DW�LWV�OLPLW��OHDGLQJ�WR�D�PRUH�RU�
OHVV� VWDEOH��:KHQ� LQWHUYHQHG�ZLWK�PLUURU� WKHUDS��
WKH�VWXG��VKRZHG� WKDW� WKHUH�DUH�LPSURYHPHQWV� LQ�
WKH�IXQFWLRQ�RI�JULS�DQG�UHOHDVH�RI�KDQG�LQ�VXEDFXWH�
VWURNH�SDWLHQWV���

7KH� UHVXOWV� RI� WKH� SUHVHQW� VWXG�� KDYH� VKRZQ�
thathave� mirror� therapy� been� signi�cantly�
LPSURYHG�WKH�JULS�DQG�UHOHDVH�IXQFWLRQ�RI�KDQG�E��
)0��8(� DQG�:0)7� LQ� VXE�DFXWH� VWURNH� VXEMHFWV�
FRPSDUHG�ZLWK�FRQYHQWLRQDO�WKHUDS��

The� study� also�predicted� the�bene�ts� of�mirror�
WUHDWPHQW� LQ� FRQMXQFWLRQ� ZLWK� IXQFWLRQDO� WDVNV��
7KH� XVH� RI� VWUDWHJLHV� HPSKDVL]LQJ� YLJRURXV�
exercise� and� task-speci�c� training� maximized�
IXQFWLRQDO�FDSDFLWLHV�DQG�SHUKDSV�SURPRWHG�EUDLQ�
UHRUJDQL]DWLRQ��ZLWK� WKH� JRDO� RI� LQFUHDVLQJ� XSSHU�
OLPE�IXQFWLRQ�DQG�WKH�DELOLW��WR�FDUU��RXW�HYHU�GD��
WDVNV���

7KH� QXOO� K�SRWKHVLV� RI� WKLV� VWXG�� ZDV� WKDW�
WKH� PLUURU� WKHUDS�� PD�� QRW� KDYH� DQ�� HIIHFW� RQ�
JULS� DQG� UHOHDVH� IXQFWLRQ� RI� KDQG� LQ� VXE�DFXWH�
VWURNH�SDWLHQWV�� EXW� WKH� RXWFRPH�KDV� UHMHFWHG�QXOO�
K�SRWKHVLV�DQG�DFFHSWHG�WKH�DOWHUQDWLYH�K�SRWKHVLV�
states� that� the� mirror� therapy� can� signi�cantly�
LPSURYH�JULS�DQG�UHOHDVH�IXQFWLRQ�RI�KDQG�LQ�VXE�
DFXWH�VWURNH�SDWLHQWV�

7KH�VWXG��RXWFRPH�SURYHG�WKDW�WKH�IUHTXHQF��RI�
ZULVW�DQG�KDQG�UHFRYHU��KDV�EHHQ� LPSURYHG�DIWHU�
PLUURU� WKHUDS��� WKLV� KDV� DFFHSWHG� WKH� DOWHUQDWLYH�
K�SRWKHVLV�DQG�UHMHFWHG�WKH�QXOO�K�SRWKHVLV�VWDWHG�
that� there� would� no� signi�cant� effect� of� Mirror�
WKHUDS�� RQ� JULS� DQG� UHOHDVH� IXQFWLRQ� RI� KDQG� LQ�
VXE�DFXWH�VWURNH�SDWLHQWV�

�W�G��/LPLWDWLRQV

•� 7KH� VDPSOH� VL]H� WDNHQ� IRU� WKH� VWXG�� ZDV�
VPDOO�

•� 7KH�VWXG�� LQFOXGHG�RQO��VKRUW�WHUP�HIIHFWV�
ZHUH� HYDOXDWHG� DV� PLUURU� WKHUDS�� ZDV� RI�
��ZHHN�GXUDWLRQ�

•� 7KH� VWXG�� LQYROYHG� VXEMHFWV� ZKR� ZHUH�
LQSDWLHQWV� DW� WKH�KRVSLWDO� DQG�PDWFKHG� WKH�
LQFOXVLRQ� FULWHULD�� DQG� WKH� HIIHFWV� RI� WKH�
SDWLHQWV�� YDULRXV� W�SHV� RI� UHKDELOLWDWLRQ�
FRXOG�QRW�EH�UXOHG�RXW�

•� 7KH� VWXG�� LQFOXGHG� VXEMHFWV� RQO�� ZLWK�
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JRRG� FRJQLWLYH� IXQFWLRQ�� DV� WKHLU� FRJQLWLYH�
SURFHVVHV� ZHUH� QRW� LPSDLUHG�� WKH� SDWLHQWV�
ZHUH�DEOH�WR�FRPPXQLFDWH�ZLWK�RWKHUV���V�D�
result,�generalizing�the��ndings�to�the�total�
SRSXODWLRQ� RI� KHPLSOHJLF� SDWLHQWV� SURYHG�
SUREOHPDWLF�

•� 7KH�VWXG��GXUDWLRQ�ZDV�VKRUW�DQG�WKHUH�ZDV�
QR�IROORZ�XS�SRVW�WUHDWPHQW�

•� 6WXG��FRQGXFWHG�ZLWK�OLPLWHG�DJH�JURXS�RI�
���������HDUV�ROG�

•� The�study’s�inclusion�criteria,��ndings,�and�
FRQFOXVLRQV�DUH�EDVHG�RQ�D�FRKRUW�RI�VXEDFXWH�
VWURNH�SDWLHQWV��DOO�ZLWKLQ����PRQWKV�RI�WKH�
VWURNH�� ZKR� VXUYLYHG� ZLWKRXW� VXEVWDQWLDO�
cognitive� de�cits� but� with� severe� motor�
GLVDELOLW��RI�WKH�KDQG�DQG�XSSHU�H[WUHPLW��

)�W�UH��FRSH�RI�WKH��W�G�

•� /DUJHU�VDPSOH�VL]H�VR�WKDW�PXOWLFHQWHU�VWXG��
FDQ�EH�FDUULHG�RXW�

•� &DQ� EH� GRQH� E�� FRQVLGHULQJ� ZLGHU� DJH�
JURXS�

•� 6WXG��RQ�UHFXUUHQW�VWURNH�VXUYLYRUV�

•� Mirror�therapy’s�ef�cacy�in�stroke�patients�
ZLWK�DSUD[LD�RU�QHJOHFW�

•� The� ef�cacy� of� mirror� therapy� as� a� home�
WUHDWPHQW� RU� FRQGXFW� IXQFWLRQDO� EUDLQ�
LPDJLQJ� LQYHVWLJDWLRQV� RQ� WKH� XQGHUO�LQJ�
PHFKDQLVP� RI� PRWRU� UHFRYHU�� IROORZLQJ�
PLUURU�WKHUDS��LQ�VWURNH�SDWLHQWV

&21&/86,21

7KH�UHVXOWV�IURP�WKH�SUHVHQW�VWXGLHV�GHPRQVWUDWH�
the� bene�ts� of� mirror� therapy� in� improving� the�
JULS�DQG�UHOHDVH� IXQFWLRQ�RI�KDQG�DV�FRPSDUHG� WR�
FRQYHQWLRQDO�WKHUDS���7KXV��PLUURU�WKHUDS��FDQ�EH�
LQWHJUDWHG�LQWR�WKH�UHKDELOLWDWLRQ�SURJUDPPH�DV�DQ�
DOWHUQDWLYH�PHWKRG�DW�DQ� HDUO��VWDJH�� DQG�XVLQJ� LW�
IRU�DQ�H[WHQGHG�OHQJWK�RI�WLPH�PD��EH�HYHQ�PRUH�
DGYDQWDJHRXV�WR�LPSURYLQJ�KDQG�IXQFWLRQ�

7KH� PLUURU� WKHUDS�� VKRXOG� EH� SUHIHUDEO��
DGPLQLVWHUHG� LQWR� WKH� SDWLHQWV� HVSHFLDOO�� ZKHQ�
WKH�PRWRU�UHFRYHU��DQG�SHUIRUPDQFH�RI� WKH�XSSHU�
OLPE� LV� WR� EH� LPSURYHG� DQG� WKHUH� LV� OLPLWHG� WLPH�
DV� WKH� OLPE�PD�� JR� WR� VSDVWLFLW��� �� UHKDELOLWDWLRQ�
SURJUDPPH�WKDW�ZRXOG�EH�PRUH�OLNHO��WR�DGRSW��GR�
QRW�WDNH�ORW�RI�WLPH�RU�HIIRUW��DV�D�UHJLPH�ZLWK�WKH�
VWDQGDUG�RI�FDUH�� PXOWLGLVFLSOLQDU�� UHKDELOLWDWLRQ�
LQWHUYHQWLRQ� EDVHG� RQ� WKHLU� UHTXLUHPHQWV� DQG�

WROHUDELOLW��ZLWK�ORZ�ULVN�RI�PXVFOH�DQG�FRQQHFWLYH�
WLVVXH�

,Q�FRQFOXVLRQ��PLUURU� WUHDWPHQW�ZLWK� IXQFWLRQDO�
WDVNV�KDG�D�VXEVWDQWLDO�HIIHFW�RQ� LPSURYLQJ�XSSHU�
OLPE�VNLOOV� DQG� WKH�DELOLW�� WR�GR�GDLO��DFWLYLWLHV� LQ�
SDWLHQWV�ZLWK�VXEDFXWH�VWURNH�

5()(5(1&(6

��� .XULDNRVH� '�� ;LDR� =�� 3DWKRSK�VLRORJ�� DQG�
7UHDWPHQW� RI� 6WURNH�� 3UHVHQW� 6WDWXV� DQG�
)XWXUH� 3HUVSHFWLYHV�� ,QW� -� 0RO� 6FL�� ����� 2FW�
���������������� GRL�� ��������LMPV����������
30,'������������30&,'��30&��������

��� 6KDNLU�5��7KH�VWUXJJOH�IRU�VWURNH�UHFODVVLILFDWLRQ��
1DW� 5HY� 1HXURO�� ����� �XJ���������������� GRL��
��������V������������������30,'�����������

��� &KDQJ� -&�� 6WURNH� &ODVVLILFDWLRQ�� &ULWLFDO� 5ROH�
RI� 8QXVXDOO�� /DUJH� YRQ� :LOOHEUDQG� )DFWRU�
0XOWLPHUV� DQG� 7LVVXH� )DFWRU� RQ� &OLQLFDO�
3KHQRW�SHV�%DVHG�RQ�1RYHO��7ZR�3DWK�8QLI�LQJ�
7KHRU��� RI� +HPRVWDVLV�� &OLQ� �SSO� 7KURPE�
+HPRVW�� ����� -DQ'HF���� �������������������
GRL�� �������������������������� 30,'��
����������30&,'��30&��������

��� :X�� 3LQJ����� =HQJ�� )DQJ����� /L�� <RQJ�[LQ���
<X�� %DL�OL��� 4LX�� /L�KXD��� 4LQ�� :HL��� /L�� -L���
=KRX��<X�PHL���/LDQJ��)DQ�URQJ�����&KDQJHV�RI�
UHVWLQJ�FHUHEUDO�DFWLYLWLHV�LQ�VXEDFXWH�LVFKHPLF�
VWURNH�SDWLHQWV��1HXUDO�5HJHQHUDWLRQ�5HVHDUFK�
������S����������0D��������_�'2,���������������
�����������

��� 'DODO�� 3UDIXO�� %KDWWDFKDUMHH�� 0DGKXPLWD��
9DLUDOH�� -DHH�� %KDW�� 3UL�D�� 81� PLOOHQQLXP�
GHYHORSPHQW� JRDOV�� &DQ� ZH� KDOW� WKH� VWURNH�
HSLGHPLF�LQ�,QGLD"��QQDOV�RI�,QGLDQ��FDGHP��
RI�1HXURORJ���������S����������-XO�6HS�������_�
'2,�������������������������

��� -RQHV� 63�� %DTDL� .�� &OHJJ� ��� *HRUJLRX� 5��
+DUULV�&��+ROODQG�(-��.DONRQGH�<�� /LJKWERG��
&(�� 0DXOLN� 3.�� 6ULYDVWDYD� 30�� 3DQGLDQ� -'��
.XOVXP� 3�� 6�ODMD� 31�� :DWNLQV� &/�� +DFNHWW�
0/�� 6WURNH� LQ� ,QGLD�� �� V�VWHPDWLF� UHYLHZ� RI�
WKH� LQFLGHQFH�� SUHYDOHQFH�� DQG� FDVH� IDWDOLW���
,QW� -� 6WURNH�� ����� )HE���������������� GRL��
��������������������������� (SXE� ����� -XO�
��� 30,'�� ���������� 30&,'�� 30&��������
%DVPDMLDQ� -9�� 7KH�:LQWHU� RI�2XU�'LVFRQWHQW��
EUHDNLQJ� LQWROHUDEOH� WLPH� ORFNV� IRU� VWURNH�
VXUYLYRUV��7KH���WK�DQQXDO�-RKQ�6WDQOH��&RXOWHU�
OHFWXUH���UFK�3K�V�0HG�5HKDELO����������������

��� *RXULH�'HYL�0��(SLGHPLRORJ��RI�QHXURORJLFDO�
GLVRUGHUV� LQ� ,QGLD�� UHYLHZ� RI� EDFNJURXQG��
SUHYDOHQFH� DQG� LQFLGHQFH� RI� HSLOHSV��� VWURNH��
3DUNLQVRQ�V�GLVHDVH�DQG�WUHPRUV��1HXURO�,QGLD��
�����1RY�'HF���������������GRL�� �������������
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������������� (UUDWXP� LQ�� 1HXURO� ,QGLD�� �����
6HS�2FW���������������30,'�����������

��� 3DUU�� 5�� 0DFLDV� 6RULD� 6�� 3UDGDW�'LHKO� 3��
0DUFKDQG�3DXYHUW�9��-DUUDVVp�1��5RE��%UDPL����
(IIHFWV�RI�+DQG�&RQILJXUDWLRQ�RQ�WKH�*UDVSLQJ��
+ROGLQJ�� DQG� 3ODFHPHQW� RI� DQ� ,QVWUXPHQWHG�
2EMHFW� LQ� 3DWLHQWV� :LWK� +HPLSDUHVLV�� )URQW�
1HXURO�� ����� 0DU� ����������� GRL�� ��������
IQHXU������������� 30,'�� ���������� 30&,'��
30&��������

��� 'XQFDQ� 3:�� *ROGVWHLQ� /%�� +RUQHU� 5'��
/DQGVPDQ�3%��6DPVD�*3��0DWFKDU�'%��6LPLODU�
PRWRU�UHFRYHU��RI�XSSHU�DQG�ORZHU�H[WUHPLWLHV�
DIWHU�VWURNH��6WURNH������� -XQ���������������GRL��
�����������VWU������������30,'����������

���� +DQG� )XQFWLRQ� LQ� 6WURNH� +DQG� )XQFWLRQ��
����� ,6%1� �� ������������������ 2VPDQ� +DNDQ�
Gündüz,�Canan�Şanal�Toprak

���� %HHU� 5)�� 'HZDOG� -3�� 5�PHU� :=�� 'HILFLWV� LQ�
WKH�FRRUGLQDWLRQ�RI�PXOWLMRLQW�DUP�PRYHPHQWV�
LQ� SDWLHQWV� ZLWK� KHPLSDUHVLV�� HYLGHQFH� IRU�
GLVWXUEHG�FRQWURO�RI�OLPE�G�QDPLFV��([S�%UDLQ�
5HV�� ����� �SU���������������� GRL�� ��������
V��������������30,'�����������

���� 6WHYHQV�-���6WR�NRY�0(��8VLQJ�PRWRU�LPDJHU��
LQ� WKH� UHKDELOLWDWLRQ� RI� KHPLSDUHVLV�� �UFK�
3K�V� 0HG� 5HKDELO�� ����� -XO���������������
GRL�� ��������V�������������������[�� 30,'��
���������

���� 1DMLKD�� �LVKDWK� �� �ODJHVDQ�� -DJDWKHHVDQ�
�� 5DWKRG�� 9DQGDQD� �� 3DUDQWKDPDQ��
3RRQJXQGUDQ�� �������� 0LUURU� 7KHUDS��� ��
5HYLHZ� RI� (YLGHQFHV�� ,QWHUQDWLRQDO� -RXUQDO�
RI� 3K�VLRWKHUDS�� DQG� 5HVHDUFK�� ��� ���������
���������LMSU����������

���� 8QGHUO�LQJ� QHXUDO� PHFKDQLVPV� RI� PLUURU�
WKHUDS��� ,PSOLFDWLRQV� IRU�PRWRU� UHKDELOLWDWLRQ�
LQ� VWURNHKWWSV���ZZZ�QHXURORJ�LQGLD�FRP�
DUWLFOH�DVS"LVVQ �����������HDU �����YROXPH 
���LVVXH ��VSDJH ���HSDJH ���DXODVW �U�D

���� Fugl-Meyer� AR,� Jääskö� L,� Leyman� I,� Olsson�
6� 66�� 7KH�SRVW�VWURNH�KHPLSOHJLF� SDWLHQW�� ��� D�
PHWKRG�IRU�HYDOXDWLRQ�RI�SK�VLFDO�SHUIRUPDQFH��
6FDQG�-�5HKDELO�0HG����������������

���� %XVKQHOO� &�� %HWWJHU� -3�� &RFNURIW� .0�� H�� D���
&KURQLF� VWURNH� RXWFRPH� PHDVXUHV� IRU� PRWRU�
IXQFWLRQ� LQWHUYHQWLRQ� WULDOV�� ([SHUW� SDQHO�
UHFRPPHQGDWLRQV�� &LUF� &DUGLRYDVF� 4XDO�
2XWFRPHV����������6����6����

���� 3DJH�6-��)XON�*'��%R�QH�3��&OLQLFDOO��,PSRUWDQW�
'LIIHUHQFHV�IRU�WKH�8SSHU�([WUHPLW��)XJO0H�HU�
6FDOH� LQ� 3HRSOH� ZLWK� 0LQLPDO� WR� 0RGHUDWH�
,PSDLUPHQW�'XH�WR�&KURQLF�6WURNH��3K�V�7KHU�
������������������

���� 6HH�-��'RGDNLDQ�/��&KRX�&��H��D�����6WDQGDUGL]HG�
�SSURDFK� WR� WKH� )XJO�0H�HU��VVHVVPHQW� DQG�

,WV�,PSOLFDWLRQV�IRU�&OLQLFDO�7ULDOV��1HXURUHKDELO�
1HXUDO�5HSDLU�������������������

���� :ROI� 6/�� 7KRPSVRQ� 3��� :LQVWHLQ� &-�� HW� DO��
7KH� (;&,7(� VWURNH� WULDO�� FRPSDULQJ� HDUO��
DQG� GHOD�HG� FRQVWUDLQW�LQGXFHG� PRYHPHQW�
WKHUDS���6WURNH������������������

���� :ROI� 6/�� :LQVWHLQ� &-�� 0LOOHU� -3�� H�� D��� (IIHFW�
RI� FRQVWUDLQW�LQGXFHG� PRYHPHQW� WKHUDS�� RQ�
XSSHU� H[WUHPLW�� IXQFWLRQ� �� WR� ��PRQWKV� DIWHU�
VWURNH�� WKH� (;&,7(� UDQGRPL]HG� FOLQLFDO� WULDO��
-�0����������������������

���� %DL� =�� =KDQJ� -�� =KDQJ� =�� 6KX� 7�� 1LX� :��
&RPSDULVRQ� %HWZHHQ� 0RYHPHQW�%DVHG� DQG�
7DVN�%DVHG� 0LUURU� 7KHUDSLHV� RQ� ,PSURYLQJ�
8SSHU�/LPE�)XQFWLRQV�LQ�3DWLHQWV�ZLWK�6WURNH��
�� 3LORW� 5DQGRPL]HG� &RQWUROOHG� 7ULDO�� )URQW�
1HXURO�� ����� 0DU� ���� �������� GRL�� ��������
IQHXU������������� 30,'�� ���������� 30&,'��
30&��������

���� �OWVFKXOHU�(/��:LVGRP�6%��6WRQH�/��)RVWHU�&��
*DODVNR�'��/OHZHOO�Q�'0��HW�DO��5HKDELOLWDWLRQ�
RI� KHPLSDUHVLV� DIWHU� VWURNH� ZLWK� D� PLUURU��
/DQFHW����������������������

���� )XQDVH� .�� 7DELUD� 7�� +LJDVKL� 7�� /LDQJ� 1��
.DVDL� 7�� ,QFUHDVHG� FRUWLFRVSLQDO� H[FLWDELOLW��
GXULQJ� GLUHFW� REVHUYDWLRQ� RI� VHOI�PRYHPHQW�
DQG� LQGLUHFW� REVHUYDWLRQ� ZLWK� D� PLUURU� ER[��
1HXURVFL�/HWW��������������������

���� <DYX]HU� *�� 6HOOHV� 5�� 6H]HU� 1�� 6�WEH�D]� 6��
Bussmann�JB,�Köseoğlu�F,�Atay�MB,�Stam�HJ.�
0LUURU� WKHUDS�� LPSURYHV� KDQG� IXQFWLRQ� LQ�
VXEDFXWH�VWURNH��D�UDQGRPL]HG�FRQWUROOHG�WULDO��
�UFK� 3K�V� 0HG� 5HKDELO�� ����� 0DU�����������
��� GRL�� ��������M�DSPU�������������� 30,'��
���������

���� &DWWDQHR� /�� 5L]]RODWWL� *�� 7KH� PLUURU� QHXURQ�
V�VWHP�� �UFK� 1HXURO�� ����� 0D������������
���� GRL�� ��������DUFKQHXURO���������� 30,'��
���������

���� 6HLW]�5-� �������5ROH�RI� WKH� SUHPRWRU� FRUWH[� LQ�
UHFRYHU��IURP�PLGGOH�FHUHEUDO�DUWHU��LQIDUFWLRQ��
�UFK�1HXURO���������������

���� 6WHYHQV�-���6WR�NRY�0(��8VLQJ�PRWRU�LPDJHU��
LQ�WKH�UHKDELOLWDWLRQ�RI�KHPLSDUHVLV���UFK�3K�V�
0HG�5HKDELO���������������������

���� )DGLJD� /�� &UDLJKHUR� /�� (OHFWURSK�VLRORJ�� RI�
DFWLRQ� UHSUHVHQWDWLRQ�� -� &OLQ� 1HXURSK�VLRO��
�����������������

���� 6XPPHUV�--��.DJHUHU�)���*DUU��0,��+LUDJD�&<��
/RIWXV����&DXUDXJK�-+��%LODWHUDO�DQG�XQLODWHUDO�
PRYHPHQW� WUDLQLQJ�RQ�XSSHU� OLPE�IXQFWLRQ�LQ�
FKURQLF�VWURNH�SDWLHQWV��D�706�VWXG���-�1HXURO�
6FL������������������

���� &DXUDXJK� -+�� 6XPPHUV� --�� 1HXUDO� SODVWLFLW��
DQG� ELODWHUDO� PRYHPHQWV�� D� UHKDELOLWDWLRQ�
DSSURDFK� IRU� FKURQLF� VWURNH�� 3URJ� 1HXURELRO��
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���� *UHINHV�� &��� )LQN��*�5�� 5HFRYHU�� IURP� VWURNH��
FXUUHQW� FRQFHSWV� DQG� IXWXUH� SHUVSHFWLYHV��
1HXURO�� 5HV�� 3UDFW�� ��� ��� �������� KWWSV���GRL�
RUJ���������V�����������������

���� 6KHSKHUG�5%��([HUFLVH�DQG�WUDLQLQJ�WR�RSWLPL]H�
IXQFWLRQDO� PRWRU� SHUIRUPDQFH� LQ� VWURNH��
GULYLQJ� QHXUDO� UHRUJDQL]DWLRQ"� 1HXUDO� 3ODVW��
���������������
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