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6WURNH�LV�D�VHULRXV�FRQGLWLRQ�WKDW�RFFXU�ZKHQ�
WKH� EORRG� VXSSO�� WR� WKH� EUDLQ� LV� EORFNHG�

FDXVLQJ�LVFKHPLD��ORVV�RI�EUDLQ�IXQFWLRQ�WKDW�OHDGV�
WR�IXQFWLRQDO�GLVDELOLW��

6WURNH�FRPPRQO��FDXVHV� ORVV�RI�PRWRU� IXQFWLRQ�
GXH� WR� ZHDNHQLQJ� RI� XSSHU� DQG� ORZHU� H[WUHPLW��
PXVFOHV��

� 6RPH� RI� WKH� FRPPRQ� V�PSWRPV� RI� D� VWURNH�
LQFOXGH� ORVV� RI� IXQFWLRQ� RI� WKH� XSSHU� OLPE� GXH�
to� weaken� muscles,� dif�culty� in� trunk� control,�
XQVWDEOH�EDODQFH�DQG�JDLW��DQG�LQVWDELOLW��WR�SHUIRUP�
EDVLF�GDLO��DFWLYLWLHV��

6WURNH� IDOOV� XQGHU� WKH� FDWHJRU�� RI� RQH� RI� WKH�
OHDGLQJ� FDXVHV� RI� SHUVLVWHQW� ORQJ� WHUP� GLVDELOLW���
6WURNH�VXUYLYRUV�H[SHULHQFH�H[WHQVLYH�VHQVRU��PRWRU�
GHIHFW�VHWV�LQ�DIIHFWHG�XSSHU�DQG�ORZHU�H[WUHPLWLHV���
WKH�PRVW�FRPPRQ�EHLQJ�WKH�XSSHU�H[WUHPLW��W�8(@��
DIIHFWHG� DSSUR[LPDWHO�� ���� RI� WKH� DFXWH� VWURNH�
SDWLHQWV� DQG� ���� RI� WKH� FKURQLF� VWURNH� VXUYLYRUV��
&RPPRQ� PDQLIHVWDWLRQV� LQFOXGHG� FRPSURPLVHG�
LQFOXGLQJ� FRPSURPLVHG� PRWRU� FRQWURO�� PXVFOH�
SDUHVLV�� DOWHUQDWLRQV� LQ� PXVFOH� WRQH�� VWLIIQHVV��
VSDVWLFLW��DQG�FRQWUDFWRUV�ZKLFK�FRQVHTXHQWO��OHDGV�
WR� LPSDLUHG� DELOLW�� WR� SHUIRUP� DFWLYLWLHV� RI� GDLO��
OLYLQJV�DQG�WKHUHIRUH��LQFUHDVHG�GHSHQGHQFH��

Stroke�is�a�clinically�de�ned�syndrome�of�acute,�
focal� neurological� de�cit� attributed� to� vascular�
LQMXU�� �LQIDUFWLRQ�� KDHPRUUKDJH�� RI� WKH� FHQWUDO�
QHUYRXV� V�VWHP�� LQ� PRGHUQ� FOLQLFDO� SUDFWLFH��
neuroimaging� is� increasingly� used� to� con�rm� the�
H[DFW�SDWWHUQ�RI� WLVVXH� LQMXU���+�SHUWHQVLRQ� LV� WKH�
most� important� modi�able� risk� factor� for� stroke�
RYHUDOO� �WKRXJK� SUREDEO�� FRQWULEXWHV� WR� GLIIHUHQW�
H[WHQWV� GHSHQGLQJ� RQ� WKH� VWURNH� PHFKDQLVP��
�SSUR[LPDWHO�� ���� RI� VWURNHV� DUH� LVFKDHPLF�
DQG� DUH� FDXVHG� E�� FHUHEUDO� VPDOO� YHVVHO� GLVHDVH��
FDUGLRHPEROLVP� DQG� ODUJH� DUWHU�� DWKHURVFOHURVLV�
UHODWHG�WKURPERHPEROLVP�

%LODWHUDO� DFWLYLWLHV� KDYH� EHHQ� GLVFXVVHG� DV�
PHDVXUHV� WR� LPSURYH� WKH� ERG�� V�PPHWU�� DQG� WR�
UHGXFH�DEQRUPDO�PXVFOH�WRQH��

%LODWHUDO�PRYHPHQW� WKHUDS���ZKLFK� HQFRXUDJHV�
VLPXOWDQHRXV�XVH�RI�WKH�OLPEV�RQ�ERWK�WKH�DIIHFWHG�
DQG�QRQ�DIIHFWHG�VLGHV��LV�NQRZQ�WR�KHOS�LQ�PRWRU�
IXQFWLRQ�UHFRYHU��LQ�KHPLSOHJLF�SDWLHQWV��+RZHYHU��
VWXGLHV� RQ� WKH� HIIHFWLYHQHVV� RI� RI� ELODWHUDO� DUP�
WUDLQLQJ� IRU� LPSURYLQJ� XSSHU� OLPE� IXQFWLRQV� DQG�
DFWLYLWLHV� RI� GDLO�� OLYLQJ� ��'/@� SHUIRUPDQFH� LQ�
KHPLSOHJLF�VWURNH�SDWLHQWV�DUH�ODFNLQJ��7KH�SUHVHQW�
VWXG��LQYHVWLJDWHG�WKH�HIIHFWLYHQHVV�RI�ELODWHUDO�DUP�

WUDLQLQJ� IRU� LPSURYLQJ� XSSHU� OLPE� IXQFWLRQ� DQG�
�'/� SHUIRUPDQFH� LQ� KHPLSOHJLF� VWURNH� SDWLHQWV���
%LODWHUDO�DUP�WUDLQLQJ��%�7��SUHVHQWV�DV�D�SURPLVLQJ�
DSSURDFK� LQ� XSSHU� H[WUHPLW�� �8(�� UHKDELOLWDWLRQ�
DIWHU�D�VWURNH�DV�LW�PD��IDFLOLWDWH�QHXURSODVWLFLW���

'XDO� WDVN� WUDLQLQJ� LV� RQH� ZD�� WR� VWUXFWXUH�
UHKDELOLWDWLRQ� DFWLYLWLHV� WR� PD[LPL]H� PRWRU�
UHOHDUQLQJ�DQG�PLQLPL]H�ORQJ�WHUP�GLVDELOLW���7KLV�
W�SH�RI�WUDLQLQJ�LV�H[WUHPHO��HIIHFWLYH�LQ�UHOHDUQLQJ�
PRWRU� VNLOOV�� GXDO� WDVN� WUDLQLQJ� LV� ZKHQ� WZR�
DFWLYLWLHV�DUH�SHUIRUPHG�DW�WKH�VDPH�WLPH��,Q�PRVW�
FDVHV� WKH� PRWRU� VNLOO� �H[�ZDONLQJ�� LV� FRPELQHG�
ZLWK�D�FRJQLWLYH��WKLQNLQJ��DFWLYLW���
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7KH�VWURNH� LV� RQH�RI� WKH�PDMRU�GLVHDVHV� WKDW�PD��
FDXVH� GLVDELOLWLHV�� SDWLHQWV� ZLWK� VWURNH� H[SHULHQFHV�
dif�culties� in� performing� activities� of� daily� living�
GXH�WR�LPSDLUPHQW�FDXVHG�E��PXVFOH�ZHDNQHVV�DQG�
VWLIIQHVV��VHQVRU��DEQRUPDOLWLHV��LPEDODQFH�DQG�WHQVLRQ�
LQ�WKH�XSSHU�OLPE��,PSDLUPHQW�RI�KDQG�IXQFWLRQ�WKDW�
LV�UHTXLUHG�IRU�SHUIRUPLQJ�GHOLFDWH�PRYHPHQW�PDNH�
it� dif�cult� to� perform� activities� of� daily� living� (for�
H[DPSOH��GUHVVLQJ��HDWLQJ��DQG�ZULWLQJ��DQG�WR�UHWXUQ�
WR�ZRUN��,PSDLUHG�PXVFOH�VWUHQJWK�DIWHU�VWURNH�PDNHV�
life�dif�cult�for�patients,�specially�the�learned�non-use�
SKHQRPHQD� RI� WKH� DIIHFWHG� XSSHU� H[WUHPLW�� DQG� LV�
FKDUDFWHUL]HG�E��WKH�WHQGHQF��WR�XVH�WKH�OHVV�DIIHFWHG�
XSSHU� H[WUHPLW�� IRU� IXQFWLRQDO� WDVN� SHUIRUPDQFH��
,I� KHPLSOHJLF� SDWLHQW� XVHV� WKH� XQDIIHFWHG� XSSHU�
H[WUHPLW��� WKH�� ZLOO� ORVH� IXQFWLRQDO� LQGHSHQGHQFH��
7KLV�OHDGV�WR�WKH�VXSSRVLWLRQ�WKDW�WKH�SDWLHQW�ZRXOG�
LQFUHDVLQJO��XVH�WKH�KHPLSOHJLF�XSSHU�H[WUHPLW��DQG�
HYHQWXDOO��ZRXOG�DFKLHYH�D�IXQFWLRQDO�UHFRYHU����7KH�
LPSRUWDQW�RI�PRWRU�UHKDELOLWDWLRQ�IRU�DUP�DQG�KDQG�
IXQFWLRQ�ZDV�XQGHUOLQH�E��KDXZLQN�H��D���������ZKR�
IRXQG� WKDW� RQO�� ���� WKHLU� FRQYHQWLRQDOO�� WUHDWHG�
SDWLHQW�ZLWK�KLJK�GHJUHH�DUP�SDUHVLV�UHJDLQHG�SDUWLDO�
motor�control�of�their��ngers�and�only�6%�regained�
FRPSOHWH� KDQG� IXQFWLRQ� DW� VL[� PRQWKV� SRVW�VWURNH��
WKH��DOVR�IRXQG�WKDW�SDWLHQWV�ZLWK�HDUO��SUR[LPDO�KDQG�
IXQFWLRQ�KDQG� IXQFWLRQ�KDG� D�EHWWHU�SURJQRVLV� WKDQ�
GLG�SDWLHQWV�ZLWK�RU�ZLWKRXW�RQO��PLQLPDO�IXQFWLRQ�RI�
WKH�LPSDLUHG�DUP������RI�ZKRP�KDG�QR�GLVWDO�KDQG�
IXQFWLRQ�XSRQ�GLVFKDUJH�IURP�WKH�KRVSLWDO��
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6WURNH� LV� WKH� VHFRQG� OHDGLQJ� FDXVH� RI� ERWK�
GLVDELOLW�� DQG� GHDWK� ZRUOGZLGH�� DQG� SRVHV� D�
VWDJJHULQJ� EXUGHQ�DW�ERWK� LQGLYLGXDO�DQG� VRFLHWDO�
OHYHOV�

,Q� ������ WKH� HVWLPDWHG� QXPEHU� RI� LQFLGHQW�
LVFKHPLF� VWURNHV� �,6�� DQG� +6� DFURVV� WKH� JOREH�
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ZDV� ����� PLOOLRQ� DQG� ���� PLOOLRQ�� UHVSHFWLYHO���
���� RI� ,6� DQG� ���� RI� +6� RFFXUUHG� LQ� ORZ� DQG�
PLGGOH�LQFRPH� FRXQWULHV�� ,Q� ������ WKH� QXPEHU�
RI�LQFLGHQW�QHZ�VWURNHV� LQFUHDVHG�WR������PLOOLRQ�
con�dence�interval�1�In�the�same�year,�5.5�million�
GHDWKV� ZRUOGZLGH� ZHUH� DWWULEXWHG� WR� VWURNH�� ,6�
DQG�+6�DFFRXQWHG�IRU�����PLOOLRQ�DQG�����PLOOLRQ�
GHDWKV�� UHVSHFWLYHO���� �� JHRJUDSKLF� GLVWULEXWLRQ�
RI� WKH�EXUGHQ�RI� VWURNH�FDQ� EH� FRQVWUXFWHG�ZLWK�
PHWKRGRORJLF� OLPLWDWLRQV� LQFOXGLQJ� YDULDELOLW��
LQ� UHVHDUFK� DSSURDFKHV� IRU� UHSRUWLQJ� LQFLGHQFH�RI�
VWURNH� LQ� GLIIHUHQW� FRXQWULHV� DV� ZHOO� DV� D� ODFN� RI�
LQIRUPDWLRQ�IRU�PDQ���:RUOGZLGH�VWURNH�SUHYDOHQFH�
LQ� �����ZDV� ����� PLOOLRQ� �����&,� ������������ �����
PLOOLRQ�������������LQ�ZRPHQ�DQG������PLOOLRQ�������
������LQ�PHQ���,Q�WKH�8QLWHG�6WDWHV��WKH�SUHYDOHQFH�RI�
VWURNH�LV�DERXW����LQ�DGXOWV�����HDUV�RU�ROGHU��ZKLFK�
accounts�for�≈7�million�strokes�in�the�population.��

Annually,� ≈795,000� people� experience� a� new� or�
recurrent� stroke� in� the� United� States;� ≈610,000� of�
these� are� �rst� time� strokes.�� 7KLV� WUDQVODWHV� WR� D�
global� stroke� prevalence� and� incidence� of� ≈1,322�
DQG�����SHU���������SHUVRQV��UHVSHFWLYHO���LQ�������
and�US�stroke�prevalence�and�incidence�of�≈2,320�
DQG�����SHU���������SHUVRQV��UHVSHFWLYHO���LQ����������

7KH�VWURNH�FDVH�IDWDOLW��UDWH�DW����GD�V�UDQJHG�IURP�
≈10%�in�Dijon,�France�(2000–2004)�to�as�high�as�42%�
LQ�.RONDWD�� ,QGLD� ��������������7KLV�KLJKOLJKWV� WKH�
GLVSDULW�� LQ� DYDLODELOLW�� RI� UHVRXUFHV� WR� PLWLJDWH�
VWURNH�EXUGHQ�DQG�KHQFH�RXWFRPHV�RI�VWURNH�DURXQG�
WKH�ZRUOG�

6WURNH� LV� WKH� VHFRQG� OHDGLQJ� FDXVH�RI�GLVDELOLW��
and� accounted� for� ≈116� million� global� disability�
DGMXVWHG�OLIH��HDUV��'�/<V��ORVW�LQ��������)URP������
WR� ������ DOWKRXJK� WKH� DJH� VWDQGDUGL]HG�PRUWDOLW��
UDWHV�IRU�,6�DQG�+6�GHFUHDVHG��WKH�DEVROXWH�QXPEHU�
RI�SHRSOH�ZLWK�LQFLGHQW�,6�DQG�+6�LQFUHDVHG�E������
DQG� ����� UHVSHFWLYHO��� WKH� QXPEHU� RI� DVVRFLDWHG�
GHDWKV�LQFUHDVHG�E������DQG������UHVSHFWLYHO���DQG�
'�/<V�ORVW�LQFUHDVHG�E������DQG������UHVSHFWLYHO����
5HFHQW� GDWD� IURP� ����� WR� ����� FRQWLQXH� WR� VKRZ�
DODUPLQJ�LQFUHDVH�LQ�VWURNH�LQFLGHQFH�DQG�PRUWDOLW��
E�������HDFK��SUHYDOHQFH�E���������DQG�'�/<V�ORVW�
E��������
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In� thrombosis,� the� blood� �ow� is� affected� by�
QDUURZLQJ� RI� YHVVHOV� GXH� WR� DWKHURVFOHURVLV��
7KH� EXLOG�XS� RI� SODTXH� ZLOO� HYHQWXDOO�� FRQVWULFW�
WKH� YDVFXODU� FKDPEHU� DQG� IRUP� FORWV�� FDXVLQJ�
WKURPERWLF�VWURNH��,Q�DQ�HPEROLF�VWURNH��GHFUHDVHG�
blood��ow�to�the�brain�region�causes�an�embolism;�
the� blood� �ow� to� the� brain� reduces,� causing�
VHYHUH� VWUHVV� DQG� XQWLPHO�� FHOO� GHDWK� �QHFURVLV���

1HFURVLV� LV� IROORZHG� E��GLVUXSWLRQ� RI� WKH� SODVPD�
PHPEUDQH�� RUJDQHOOH� VZHOOLQJ� DQG� OHDNLQJ� RI�
FHOOXODU� FRQWHQWV� LQWR� H[WUDFHOOXODU� VSDFH��DQG� ORVV�
RI�QHXURQDO�IXQFWLRQ��2WKHU�NH��HYHQWV�FRQWULEXWLQJ�
to� stroke� pathology� are� in�ammation,� energy�
IDLOXUH�� ORVV� RI� KRPHRVWDVLV�� DFLGRVLV�� LQFUHDVHG�
LQWUDFHOOXODU� FDOFLXP� OHYHOV�� H[FLWRWR[LFLW��� IUHH�
UDGLFDO�PHGLDWHG� WR[LFLW��� F�WRNLQH�PHGLDWHG�
F�WRWR[LFLW��� FRPSOHPHQW� DFWLYDWLRQ�� LPSDLUPHQW�
RI�WKH�EORRG�EUDLQ�EDUULHU��DFWLYDWLRQ�RI�JOLDO�FHOOV��
oxidative� stress� and� in�ltration� of� leukocytes.�
+DHPRUUKDJLF� VWURNH� DFFRXQWV� IRU� DSSUR[LPDWHO��
�������RI�DOO�VWURNHV�DQG�KDV�D�KLJK�PRUWDOLW��UDWH��,Q�
WKLV�FRQGLWLRQ��VWUHVV�LQ�WKH�EUDLQ�WLVVXH�DQG�LQWHUQDO�
LQMXU��FDXVH�EORRG�YHVVHOV� WR� UXSWXUH�� ,W�SURGXFHV�
WR[LF� HIIHFWV� LQ� WKH� YDVFXODU� V�VWHP�� UHVXOWLQJ� LQ�
infarction.� It� is� classi�ed� into� intracerebral� and�
VXEDUDFKQRLG�KDHPRUUKDJH���

���� (�,2/2��

Stroke� is� de�ned� as� an� abrupt� neurological�
RXWEXUVW�FDXVHG�E��LPSDLUHG�SHUIXVLRQ�WKURXJK�WKH�
blood� vessels� to� the� brain.� The� blood� �ow� to� the�
EUDLQ�LV�PDQDJHG�E��WZR�LQWHUQDO�FDURWLGV�DQWHULRUO��
DQG�WZR�YHUWHEUDO�DUWHULHV�SRVWHULRUO���WKH�FLUFOH�RI�
Willis).�Ischemic�stroke�is�caused�by�de�cient�blood�
DQG� R[�JHQ� VXSSO�� WR� WKH� EUDLQ�� KDHPRUUKDJLF�
VWURNH�LV�FDXVHG�E��EOHHGLQJ�RU�OHDN��EORRG�YHVVHOV��
LVFKHPLF� RFFOXVLRQV� FRQWULEXWH� WR� DURXQG� ���� RI�
FDVXDOWLHV� LQ� VWURNH� SDWLHQWV�� ZLWK� WKH� UHPDLQGHU�
GXH� WR� LQWUDFHUHEUDO� EOHHGLQJ�� ,VFKHPLF� RFFOXVLRQ�
JHQHUDWHV�WKURPERWLF�DQG�HPEROLF�FRQGLWLRQV�LQ�WKH�
EUDLQ���

���� 5,�.�)�&�25

&DXVHV� DQG� ULVN� IDFWRU� RI� VWURNH� DUH� ZHOO�
understood.� That� occur� when� blood� �ow� is�
LQWHUUXSWHG�RU�UHGXFH���

Non-modi�able�risk�factors

�JH�� WKLV� LV� WKH� PRVW� LPSRUWDQW� FRQWULEXWRU� WR�
VWURNH�ULVN��7KH�LQFLGHQFH�GRXEOHV�IRU�HDFK�GHFDGH�
DIWHU�DJH�����HDUV�

6H[��EHFDXVH�RI�WKH�ULVNV�RI�SUHJQDQF��DQG�RUDO�
FRQWUDFHSWLYH� XVH�� SUHPHQRSDXVDO�ZRPHQ�KDYH� D�
VWURNH�ULVN�WKDW�LV�DV�KLJK�DV�RU�KLJKHU�WKDQ�WKH�ULVN�
LQ�PHQ�

(WKQLFLW��� �IULFDQ� &DULEEHDQ� LQGLYLGXDOV� LQ�
WKH� 8.� DQG� 86�� KDYH� WZLFH� WKH� ULVN� RI� LQFLGHQW�
VWURNH�FRPSDUHG�ZLWK�WKHLU�ZKLWH�FRXQWHUSDUWV��,Q�
�RXQJHU�EODFN�DGXOWV�WKH�ULVN�RI�,&+�LV�WZLFH�WKDW�RI�
DJH�PDWFKHG�ZKLWH�SHRSOH�
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*HQHWLFV��,Q�DGGLWLRQ�WR�WKH�VLQJOH�JHQH�GLVRUGHUV�
WKDW� DUH� DVVRFLDWHG� ZLWK� VWURNH� �&�'�6,/��
&�5�6,/�� )DEU��V�GLVHDVH��KRPRF�VWLQXULD�� VLFNOH�
FHOO�GLVHDVH��FRQQHFWLYH�WLVVXH�GLVRUGHU�

0RGLILDEOH�5LVN�)DFWRUV

+�SHUWHQVLRQ�� 7KLV� LV� WKH� PRVW� LPSRUWDQW�
modi�able� risk� factor� overall� for� stroke.�
�SSUR[LPDWHO�� KDOI� RI� DOO� VWURNH� SDWLHQWV�� DQG� DQ�
HYHQ�JUHDWHU�SURSRUWLRQ�RI�WKRVH�ZLWK�,&+��KDYH�D�
KLVWRU��RI�K�SHUWHQVLRQ�

�LDEHWHV�PHOOLWXV�� 7KLV� LV� DQ� LQGHSHQGHQW� ULVN�
IDFWRU�IRU�VWURNH��DVVRFLDWHG�ZLWK�D���IROG�LQFUHDVHG�
ULVN��6WURNH�DFFRXQWV�IRU�����RI�DOO�GHDWKV�LQ�SHRSOH�
ZLWK�GLDEHWHV�

&DUGLDF� IDFWRUV�� &DUGLRHPEROLF� LQIDUFWLRQ�
[mainly� from� atrial� �brillation� (AF)]� is� the� most�
VHYHUH� LVFKDHPLF� VWURNH� VXEW�SH�� ZLWK� KLJK�
GLVDELOLW�� DQG� PRUWDOLW��� 7KH� SUHVHQFH� RI� �)�
LQFUHDVHV� ZLWK� DJH�� FDXVLQJ� ������� RI� VWURNHV� LQ�
patients�>80�years�old.

6PRNLQJ�� 7KLV� GRXEOHV� WKH� ULVN� RI� VWURNH��
6PRNLQJ� FHVVDWLRQ� UDSLGO�� UHGXFHV� WKH� ULVN�� ZLWK�
H[FHVV� ULVN� QHDUO�� GLVDSSHDULQJ� ���� �HDUV� DIWHU�
VWRSSLQJ�

+�SHUOLSLGDHPLD�� 7KH� UHODWLRQVKLS� EHWZHHQ�
G�VOLSLGDHPLD�DQG�VWURNH�LV�FRPSOH[�

�OFRKRO� FRQVXPSWLRQ� DQG� VXEVWDQFH� DEXVH��
/LJKW� DQG� PRGHUDWH� DOFRKRO� FRQVXPSWLRQ� ����
XQLWV�GD���KDV�EHHQ�UHSRUWHG�WR�EH�DVVRFLDWHG�ZLWK�
D� ORZHU� ULVN� RI� LVFKDHPLF� VWURNH��ZKHUHDV� KLJKHU�
TXDQWLWLHV� DUH� FOHDUO�� DVVRFLDWHG� ZLWK� LQFUHDVHG�
VWURNH�ULVN�

2EHVLW�� DQG� VHGHQWDU��EHKDYLRXU��0RVW� RI� WKH�
HIIHFW�RI�ERG��PDVV�LQGH[�RQ�VWURNH�ULVN�LV�PHGLDWHG�
E�� EORRG� SUHVVXUH�� FKROHVWHURO� DQG� JOXFRVH�
FRQFHQWUDWLRQV�

In�ammation:�Raised�in�ammatory�biomarkers�
KDYH� D�PRGHVW� DVVRFLDWLRQ�ZLWK� LQFUHDVHG� ULVN� RI�
DUWHULRVFOHURVLV�DQG�VWURNH���

���� &/,1,&�/�)(��85(�

8SSHU� OLPE� QHXURPXVFXODU� ZHDNQHVV� RFFXUV�
IUHTXHQWO��DIWHU�VWURNH�ZLWK�ORVV�RI�PXVFOH�VWUHQJWK�
DQG� GH[WHULW�� WRJHWKHU� FRQVLGHUHG� WR�SURGXFH� WKH�
ODUJHVW� LPSDFW� RQ� IXQFWLRQDO� UHFRYHU��� 0XVFOH�
VWUHQJWK�PD�� EH� UHODWHG� WR� IXQFWLRQDO� DELOLW�� DQG�
PD�� FRQWULEXWH�PRUH� WR� ORVV� RI� IXQFWLRQDO� DELOLW��
WKDQ�LPSDLUHG�GH[WHULW���PXVFOH�WRQH��VHQVDWLRQ��RU�
SDLQ��7KH�XQGHUO�LQJ�PHFKDQLVPV�RI�QHXURPXVFXODU�
ZHDNQHVV�DIWHU�VWURNH�SRVVLEO�� LQFOXGH�DWURSK��RI�

type�II��bres,�increased�proportion�of�type�I��bres,�
ORVV� RI� PRWRU� XQLWV�� FROODWHUDO� UHLQQHUYDWLRQ�� DQG�
altered��ring�of�motor�unit�groups.�As�substantial�
UHPRGHOOLQJ�RI�PRWRU�XQLWV�PD��RFFXU� EHWZHHQ� ��
DQG���PRQWKV�DIWHU�VWURNH����

23(5��,21�/��(),1��,21�

6WURNH�� The� WHO� de�ned� stroke� as� rapidly�
GHYHORSHG�FOLQLFDO�VLJQV�RI�IRFDO��JOREDO��GLVWXUEDQFH�
RI�FHUHEUDO�IXQFWLRQ��ODVWLQJ�PRUH�WKDQ����KUV���

%LODWHUDO��UP�7UDLQLQJ��%LODWHUDO�DUP�WUDLQLQJ�LV�
D�W�SH�RI�UHKDELOLWDWLRQ�WKDW�XVHV�V�PPHWULFDO�VDPH�
RU� DOWHUQDWLQJ� RSSRVLWH�PRYHPHQWV� RI� ERWK� DUPV��
7KH� JRDO� RI� E�� OLWWOH� DUP� WUDLQLQJ� LV� WR� LPSURYH�
VWUHQJWK� DQG�XVH� RI� WKH� DUP� WKDW�ZDV� DIIHFWHG�E��
WKH�VWURNH�

%LODWHUDO� DUP� WUDLQLQJ� FRPSULVHV� UHSHWLWLYH�
SUDFWLFH�RI�ELODWHUDO�DUP�PRYHPHQW�LQ�V�PPHWULFDO�
RU�DOWHUQDWLQJ�SDWWHUQV��7UDGLWLRQDOO��ELODWHUDO�DUP�
WUDLQLQJ� ZDV� SHUIRUPHG� E�� OLQNLQJ� ERWK� KDQGV�
WRJHWKHU� VR� WKDW� WKH� OHVV� DIIHFWHG� OLPE� IDFLOLWDWHG�
SDVVLYH�PRYHPHQWV�RI�WKH�DIIHFWHG�OLPE���

��XDO�7DVN�7UDLQLQJ��,V�D�SUDFWLFDO�LQWHUYHQWLRQDO�
PHWKRG� IRU� DFWXDO� GDLO�� DFWLYLWLHV� RI� D� SDWLHQW�
EH�RQG� WKH� FOLQLF�� WKDW� KHOSV� WR� UHGXFH� GXDO� WDVN�
LQWHUIHUHQFH��*HQHUDOO��GXDO�WDVN� WUDLQLQJ�UHIHUV�WR�
SHUIRUPLQJ���WDVN�ZKLOVW�EHHQ�HQJDJHG�LQ�DQRWKHU��
RU�SHUIRUPLQJ��RU�PRUH�WDVNV�VLPXOWDQHRXVO���

�����,0�2)���(���8��

7R� FRPSDUH� WKH� HIIHFWLYHQHVV� RI� WKH� ELODWHUDO�
DUP� WUDLQLQJ� 9V� GXDO� WDVN� WUDLQLQJ� FRPELQHG�
ZLWK� FRQYHQWLRQDO� WKHUDS�� LQ� LPSURYLQJ� XSSHU�
H[WUHPLW�� IXQFWLRQ� DQG� SHUIRUPDQFH� RI� �'/V� LQ�
VWURNH�SDWLHQWV�

����38532�(

7KH�SXUSRVH�RI�WKH�VWXG��WR�LPSURYH�WKH�HIIHFW�RI�
WUHDWPHQW�ZLWK�ELODWHUDO�DUP�WUDLQLQJ�WKDQ�FRPSDUH�
WR�GXDO� WDVN� WUDLQLQJ�FRPELQHG�ZLWK� FRQYHQWLRQDO�
WKHUDS�� LQ� LPSURYLQJ� XSSHU� H[WUHPLW�� IXQFWLRQV�
DQG�SHUIRUPDQFH�RI��'/V�LQ�VWURNH�SDWLHQWV�

�������32��(�,�

([SHULPHQWDO�+�SRWKHVLV

There�may�be�a�signi�cant�improvement�in�upper�
H[WUHPLW�� IXQFWLRQ� DQG� �'/V� SHUIRUPDQFH� ZLWK�
ELODWHUDO� DUP� WUDLQLQJ� DQG� FRQYHQWLRQDO� WKHUDS��
YHUVXV�GXDO�WDVN�WUDLQLQJ�ZLWK�FRQYHQWLRQDO�WKHUDS��
LQ�VWURNH�

5LVKD�&KRXGKDU���6KDPD�3UDYHHQ��6KDUGD�6KDUPD��H��D���(IIHFW�RI�%LODWHUDO��UP�7UDLQLQJ�9HUVXV�'XDO�
7DVN�7UDLQLQJ�ZLWK�&RQYHQWLRQDO�7KHUDS��LQ�,PSURYLQJ�8SSHU�([WUHPLW��)XQFWLRQ�DQG��GOV�LQ�6WURNH�

3DWLHQWV
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3DWLHQWV

1XOO�+�SRWKHVLV

There�may�not�be�a�signi�cant� improvement� in�
XSSHU� H[WUHPLW�� IXQFWLRQ�DQG��'/V�SHUIRUPDQFH�
ZLWK� ELODWHUDO� DUP� WUDLQLQJ� DQG� FRQYHQWLRQDO�
WKHUDS��YHUVXV�GXDO�WDVN�WUDLQLQJ�ZLWK�FRQYHQWLRQDO�
WKHUDS��LQ�VWURNH�

7KH� UHVHDUFK� ZLOO� EH� GRQH� WR� FRPSDUH� WKH�
HIIHFWLYHQHVV� RI� WKH�ELODWHUDO�DUP�WUDLQLQJ�9V�GXDO�
WDVN�WUDLQLQJ�FRPELQHG�ZLWK�FRQYHQWLRQDO�WKHUDS��
LQ� LPSURYLQJ� XSSHU� H[WUHPLW�� IXQFWLRQ� DQG�
SHUIRUPDQFH�RI��'/V�LQ�VWURNH�

5(9,(:�2)�/,7(5�785(

-�3K�V�7KHU�6FL�HW�DO���������FRQGXFWHG�D�VWXG��RQ�
WKH�HIIHFW�RI�WDVN�RULHQWHG�YHUVXV�UHSHWLWLYH�ELODWHUDO�
DUP�WUDLQLQJ�RQ�XSSHU�OLPE�IXQFWLRQ�DQG�DFWLYLWLHV�
RI�GDLO��OLYLQJ�LQ�VWURNH�SDWLHQWV��+H�FRQFOXGHG�WKDW�
ELODWHUDO�DUP�WUDLQLQJ�DV�ZHOO�DV�DGGLQJ�IXQFWLRQDO�
WDVN� WUDLQLQJ�DV� D�FOLQLFDO� LQWHUYHQWLRQ� WR� LPSURYH�
XSSHU� OLPE� IXQFWLRQ� DFWLYLWLHV� RI� GDLO�� OLYLQJ� LQ�
SDWLHQWV�ZLWK�KHPLSOHJLD��

-XK�XQJ�3DUN�RVRQJ�SXEOLF�KHDOWK�UHV�SHUVSHFW�
HW� DO�� ������� FRQGXFWHG�D�VWXG��GXDO� WDVN� WUDLQLQJ�
HIIHFWV� RQ� XSSHU� H[WUHPLW�� IXQFWLRQV� DQG�
SHUIRUPDQFH� RI� GDLO�� DFWLYLWLHV� RI� FKURQLF� VWURNH�
SDWLHQWV��,Q�ZKLFK�KH�UHYHOHG�WKDW�GXDO�WDVN�WUDLQLQJ�
HIIHFWLYHO��LPSURYHG�XSSHU�H[WUHPLW��IXQFWLRQ��DQG�
WKH�SHUIRUPDQFH�RI�GDLO��DFWLYLWLHV�LQ�FKURQLF�VWURNH�
SDWLHQWV��

0DU�� (OOHQ� 6WR�NRY�� /HZLV�� DQG� �DQLHO�
0�� &RUFRV�� HW� DO�� ������� FRQGXFWHG� D� VWXG�� RQ�
FRPSDULVRQ�RI�ELODWHUDO�DQG�XQLODWHUDO� WUDLQLQJ�IRU�
XSSHU�H[WUHPLW��KHPLSDUHVLV�LQ�VWURNH��5HYHOHG�WKDW�
both�bilateral�and�unilateral�training�are�ef�cacious�
IRU�PRGHUDWHO��LPSDLUHG�FKURQLF�VWURNH�VXUYLYRUV���

+XPH�5D��PEUHHQ��+LQD�7DULT��,PUDQ��PMDG�
HW�DO���������FRQGXFWHG�D�VWXG��RQ�HIIHFWV�RI�ELODWHUDO�
DUP�WUDLQLQJ�RQ�XSSHU�H[WUHPLW�� IXQFWLRQ�LQ�ULJKW�
DQG�OHIW�KHPLVSKHULF�VWURNH��5HYHDOHG�WKDW�ELODWHUDO�
arm�training�showed�bene�cial�effects�in�improving�
8(�IXQFWLRQ�LQ�ERWK�ULJKW�KHPLVSKHULF�VWURNH�DQG�OHIW�
KHPLVSKHULF�VWURNH�SDWLHQWV��'LVWDO�8(�IXQFWLRQ� LQ�
OHIW�KHPLVSKHULF�VWURNH�DQG�FRRUGLQDWLRQ�DQG�VSHHG�
RI�PRYHPHQW� LQ�ULJKW�KHPLVSKHULF� VWURNH�SDWLHQWV�
did�not�show�any�signi�cant�improvement.�

�QQDEHO�0FGHUPRWW�2W���1LFRO�.RUQHU�%LWHQVN��
�3KG� 2W��� 7DWLDQD� 2JRXUWVRYD� �3+�� 27�� HW�� DO�
������������� &RQGXFWHG� D� VWXG�� RQ� ELODWHUDO� DUP�
WUDLQLQJ�DQG�KH�FRQFOXGHG�WKDW�WKHUH�LV�D�PRGHUDWH�
HYLGHQFH�IURP�RQH�KLJK�TXDOLW��5&7�WKDW�ELODWHUDO�
DUP�WUDLQLQJ�LV�QRW�PRUH�HIIHFWLYH�WKDQ�D�FRPSDULVRQ�
LQWHUYHQWLRQ�LQ�LPSURYLQJ�PRRG��DIIHFW�LQ�SDWLHQW�

ZLWK�DFXWH�VWURNH���

�LML�.XULDNRVH�DQG��KLFKHQJ��LDR�����2FWREHU�
������ ,QWHUQDWLRQDO� -RXUQDO� RI�0ROHFXODU� 6FLHQFHV��
SS� �� RI� ���� FRQGXFWHG� VWXG�� RQ� 3DWKRSK�VLRORJ��
DQG�7UHDWPHQW�RI�6WURNH��3UHVHQW�6WDWXV�DQG�)XWXUH�
3HUVSHFWLYHV�� DQG� FRQFOXGHG� 6WURNH� LV� WKH� VHFRQG�
OHDGLQJ�FDXVH�RI�GHDWK�DQG�FRQWULEXWRU�WR�GLVDELOLW��
worldwide� and� has� signi�cant� economic� costs.�
7KXV�� PRUH� HIIHFWLYH� WKHUDSHXWLF� LQWHUYHQWLRQV�
DQG� LPSURYHG� SRVWVWURNH�PDQDJHPHQW� DUH� JOREDO�
KHDOWK�SULRULWLHV��7KH�ODVW�����HDUV�RI�VWURNH�UHVHDUFK�
KDV�EURXJKW�FRQVLGHUDEOH�SURJUHVV�ZLWK�UHVSHFW� WR�
DQLPDO� H[SHULPHQWDO� PRGHOV�� WKHUDSHXWLF� GUXJV��
FOLQLFDO�WULDOV�DQG�SRVW�VWURNH�UHKDELOLWDWLRQ�VWXGLHV��
EXW�ODUJH�JDSV�RI�NQRZOHGJH�DERXW�VWURNH��WUHDWPHQW�
UHPDLQ�� 'HVSLWH� RXU� LQFUHDVHG� XQGHUVWDQGLQJ� RI�
VWURNH� SDWKRSK�VLRORJ�� DQG� WKH� ODUJH� QXPEHU� RI�
VWXGLHV�WDUJHWLQJ�PXOWLSOH�SDWKZD�V�FDXVLQJ�VWURNH��
WKH�LQDELOLW��WR�WUDQVODWH�UHVHDUFK�LQWR�FOLQLFDO�VHWWLQJV�
has� signi�cantly� hampered� advances� in� stroke�
UHVHDUFK��0RVW� UHVHDUFK� KDV� IRFXVHG� RQ� UHVWRULQJ�
blood��ow� to� the�brain� and�minimizing�neuronal�
de�cits�after�ischemic�insult.�The�major�challenges�
IRU� VWURNH� LQYHVWLJDWRUV� DUH� WR� FKDUDFWHUL]H� WKH�
NH�� PHFKDQLVPV� XQGHUO�LQJ� WKHUDSLHV�� JHQHUDWH�
UHSURGXFLEOH�GDWD��SHUIRUP�PXOWLFHQWUH�SUH�FOLQLFDO�
WULDOV� DQG� LQFUHDVH� WKH� WUDQVODWLRQDO� YDOXH�RI� WKHLU�
GDWD�EHIRUH�SURFHHGLQJ�WR�FOLQLFDO�VWXGLHV���

�OH[DQGHU� 3� &RXSO� DQG�� �QNXU� 7KDSDU� HW� DO��
�������Conducted�a�study�on�the�de�nition�of�stroke.�
He� concluded� that� the� de�nition� of� stroke� now�
HQGRUVHG�E��WKH��PHULFDQ�KHDUW�DVVRFLDWLRQ�IROORZV�
LQ� WKH�IRRWVWHSV�RI�KLVWRU��DQG�SODFHV� IDWK� LQ� WLVVXH�
�ndings�reminiscent�of�the�scienti�c�advances�made�
E��ZHSIHU��ERQHW�DQG�PRUJDJQL��:KDW�VHSDUDWHV�WKLV�
de�nition�from�history�precedent�is�the�inclusion�of�
VLOHQW�FHUHEUDO�KDHPRUUKDJHV�� WKHUHE��UHPRYLQJ�DQ�
association�with�clearly�de�ned�clinical�symptoms.�
7KH� LQFOXVLRQ� RI� VLOHQW� SDWKRORJ�� ZLWKLQ� VWURNH�
HSLGHUPLRORJ�� KDV� WKH� SRWHQWLDO� WR� GUDPDWLFDOO��
DOWHU�LQFLGHQFH�DQG�WKH�SRWHQWLDO�WR�GUDPDWLFDOO��DOWHU�
LQFLGHQFH�DQG�SUHYDOHQFH�UDWHV�LQ�86�DQG�ZLOOKDYH�
DQ� LPSDFW�RQ�PRUWDOLW��DQG�PRUELGLW��GDWD�� ,W�ZLOO�
EH� LPSRUWDQW� LQ� WKH�FRPLQJ��HDUV� IRU� LQWHUQDWLRQDO�
ERGLHV�WR�DUULYH�DW�D�FRQVHQVXV�LQ�RUGHU�WR�VWDQGDUGL]H�
GDWD�UHSRUWLQJ�DQG�UHVHDUFK�HQGSRLQW���

0LQ�-DH� /HH� HW� DO�� -� 6WURNH� &HUHEURYDVF� �LV��
�������FRQGXFWHG�D�VWXG��RQ�HIIHFWLYHQHVV�RI�ELODWHUDO�
DUP�WUDLQLQJ�IRU�LPSURYLQJ�H[WUHPLW��IXQFWLRQ�DQG�
DFWLYLWLHV�RI�GDLO��OLYLQJ�SHUIRUPDQFH�LQ�KHPLSOHJLF�
SDWLHQW�KH�UHYHOHG�WKDW�ELODWHUDO�DUP�WUDLQLQJ�DORQJ�
ZLWK�JHQHUDO�27�PLJKW�EH�PRUH�HIIHFWLYH� WKDQ�27�
DORQJ�IRU�LPSURYLQJ�XSSHU�OLPE�IXQFWLRQ�DQG��'/�
SHUIRUPDQFH�LQ�KHPLSOHJLF�VWURNH�SDWLHQWV��
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6L�XQ� &KHQ� HW�� DO� ������� &RQGXFWHG� D� VWXG��
RQ� (IIHFWLYHQHVV� DQG� 6XFFHVV� )DFWRUV� RI� %LODWHUDO�
�UP�7UDLQLQJ��IWHU� 6WURNH�� �� 6�VWHPDWLF� 5HYLHZ�
DQG�0HWD��QDO�VLV��+H�FRQFOXGHG�WKDW�WKH�SUHVHQW�
V�VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO�VLV�VXJJHVWHG�WKDW�
BAT� might� be� more� bene�cial� than� conventional�
WKHUDS�� &7� WR� LPSURYH� XSSHU� OLPE� �8/�� PRWRU�
LPSDLUPHQW� SRVW�VWURNH�� 7KH� FXUUHQW� VWXG�� DOVR�
KLJKOLJKWHG� VWURNH� FKURQLFLW��� WKH� VHYHULW�� RI�
LPSDLUPHQW�� W�SH� RI� WUHDWPHQW�� DQG� LQWHUYHQWLRQ�
GRVH�ZHUH� FULWLFDO� IDFWRUV� LQ� FKRRVLQJ� DQ� RSWLPDO�
UHKDELOLWDWLRQ� SURJUDP� IRU� UHVWRULQJ� 8(� PRWRU�
function.�BAT�might�be�especially�more�ef�cacious�
WKDQ�&7�LQ�DGGUHVVLQJ�PRWRU�LPSDLUPHQW�LI�D�KLJKHU�
GRVH� RI� LQWHUYHQWLRQ� ZDV� DSSOLHG� RU� UHFUXLWHG�
SDWLHQWV�LQ�WKH�FKURQLF�SKDVH�SRVW�VWURNH�KDG�PLOG�
8/�SDUHVLV�� ,W� LV�DOVR�VXJJHVWHG�WKDW�%)77�PD��EH�
D� YDOXDEOH� IRUP� RI� %�7� DV� LW� PD�� IDFLOLWDWH� ERWK�
PRWRU�DQG�IXQFWLRQDO�UHFRYHU���WKHUHIRUH��GXH�WR�LWV�
ORZ�FRVW�� VLPSOLFLW��� DQG� YDULHW��RI� DFWLYLWLHV�� LW� LV�
KLJKO�� UHFRPPHQGHG� WR�EH� LQWHJUDWHG� LQWR� VWURNH�
UHKDELOLWDWLRQ�SURJUDPV��%�7�DQG�8�7�DUH�JHQHUDOO��
HTXLYDOHQW� LQ� LPSURYLQJ� 8/� PRWRU� LPSDLUPHQWV�
DQG�IXQFWLRQDO�SHUIRUPDQFH�SRVW�VWURNH��+RZHYHU��
IXWXUH� FRPSDULVRQV� EDVHG� RQ� D� ODUJHU� QXPEHU� RI�
KLJK�TXDOLW��VWXGLHV�DUH�QHHGHG�WR�SUHFLVHO��FDSWXUH�
WKH�GLIIHUHQWLDO�HIIHFWV�RI�8�7�DQG�%�7��

*XL�%LQ�6XQJ�HW��DO��������&RQGXFWHG�WKH�VWXG��
RQ� WKH� HIIHFWV� RI� WDVN�RULHQWHG� YHUVXV� UHSHWLWLYH�
ELODWHUDO� DUP� WUDLQLQJ� RQ� XSSHU� OLPE� IXQFWLRQ�
DQG� DFWLYLWLHV� RI� GDLO�� OLYLQJ� LQ� VWURNH� SDWLHQWV��
+H� FRQFOXGHG� WKDW� UHFRPPHQG� ELODWHUDO� DUP�
WUDLQLQJ�DV�ZHOO�DV�DGGLQJ�IXQFWLRQDO�WDVN�WUDLQLQJ�
DV� D� FOLQLFDO� LQWHUYHQWLRQ� WR� LPSURYH� XSSHU� OLPE�
IXQFWLRQ� DFWLYLWLHV� RI� GDLO�� OLYLQJ� LQ�SDWLHQWV�ZLWK�
KHPLSOHJLD���

0(7+2�2/2*�

�DPSOH��L�H

���SDWLHQWV�RI�WKH�DJH�EHWZHHQ�������ZLWK�VWURNH�
ZKR� ZDV� ZLOOLQJ� WR� WDNH� WUHDWPHQW� IRU� �� ZHHNV�
VHVVLRQ�DIWHU�D�ZULWWHQ�FRQVHQW�ZHUH�WDNHQ�DFFRUGLQJ�
WR� LQFOXVLRQ�DQG�H[FOXVLRQ�FULWHULD����SDWLHQWV�ZHUH�
included�in�the�group��rst�and�15�in�second�group.

����6DPSOH�7HFKQLTXH

6LPSOH�UDQGRP�VDPSOLQJ�WHFKQLTXH�ZDV�DSSOLHG�
DQG� ��� SDWLHQWV� ZHUH� GLYLGHG� LQWR� WZR� JURXSV����
SDWLHQWV�ZHUH�VHOHFWHG�UDQGRPO��DQG�ZDV�LQFOXGHG�
LQ�JURXS���DQG����SDWLHQWV�LQ�JURXS�%�

����6WXG��&HQWUH

6KUL� 0DKDQW� ,QGUHVK� KRVSLWDO�� 3DWHO� 1DJDU��
'HKUDGXQ�8WWDUDNKDQG�

����7UHDWPHQW��XUDWLRQ

� (DFK� SDWLHQWV� ZLOO� UHFHLYH� WKH� WUHDWPHQW� IRU� ��
GD�V��ZHHN�IRU���ZHHNV�

����6WXG��*URXS

6WXG�� JURXS� ZDV� GLYLGHG� LQWR� WZR� JURXSV� ���
�� %��� )LUVW� JURXS� �� FRQVLVW� RI� SDWLHQW� LQ� ZKLFK�
WUHDWPHQW� ZDV� JLYHQ� ZLWK� ELODWHUDO� DUP� WUDLQLQJ�
DQG� VHFRQG� JURXS� %� FRQVLVW� RI� SDWLHQWV� LQ� ZKLFK�
WUHDWPHQW�ZDV�JLYHQ�ZLWK�GXDO�WDVN�WUDLQLQJ��%RWK�
JURXSV� UHFHLYHG� FRQYHQWLRQDO� WKHUDS�� RQ� WKHLU�
UHVSHFWLYH�XSSHU�H[WUHPLW��

����6DPSOH�6HOHFWLRQ

,QFO�VLRQ�&ULWHULD�

•� No�visual��eld�defect

•� No�abnormality�in�the�vestibular�organs

•� No�orthopedic�disease

•� Unrestricted�ROM

•� Chronic�at�least�6�months

•� Age�18-80�year�

(�O�VLRQ�&ULWHULD�

•� Symptomatic�cardiac�failure

•� Lesion�in�cerebellum�or�brainstem

•� Uncontrolled�hypertension

•� Orthopedic� or� pain� conditions� in� affected�
XSSHU�H[WUHPLW�

����0DWHULDOV�8VHG

•� Chair�and�desk

•� Beans

•� Data�collection�sheet�and�recording

•� Patient�consent�form

•� � %DOO

•� � &XS

•� � JODVV

•� � VSRRQ

•� � 6DQLWL]HU

•� � %RWWOH

5LVKD�&KRXGKDU���6KDPD�3UDYHHQ��6KDUGD�6KDUPD��H��D���(IIHFW�RI�%LODWHUDO��UP�7UDLQLQJ�9HUVXV�'XDO�
7DVN�7UDLQLQJ�ZLWK�&RQYHQWLRQDO�7KHUDS��LQ�,PSURYLQJ�8SSHU�([WUHPLW��)XQFWLRQ�DQG��GOV�LQ�6WURNH�
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•� � 3DSHU

����2XWFRPH�0HDVXUHV

•� � )XJO�0H�HU��VVHVVPHQW�VFRUH

•� � 8(),

)�JO�0H�HU��VVHVVPHQW��FRUH

Fugl-Meyer� scale� was� developed� as� the� �rst�

TXDQWLWDWLYH� HYDOXDWLYH� LQVWUXPHQW� IRU�PHDVXULQJ�

VHQVRULPRWRU� VWURNH� UHFRYHU��� EDVHG� RQ� 7ZLWFKHOO�

DQG� %UXQQVWURP�V� FRQFHSW� RI� VHTXHQWLDO� VWDJHV�

RI�PRWRU�UHWXUQ� LQ�KHPLSOHJLF�VWURNH�SDWLHQW�� ,W� LV�

designed�to�asses�re�ex�activity,�movement�control�

DQG� PXVFOH� VWUHQJWK� LQ� XSSHU� H[WUHPLW�� SHRSOH�

ZLWK�SRVW�VWURNH�KHPLSOHJLF�

6FRULQJ� LV� EDVHG� RQ� GLUHFW� REVHUYDWLRQ� RI�

SHUIRUPDQFH��6FDOH�LWHPV�DUH�VFRUHG�RQ�WKH�EDVLV�RI�

DELOLW��WR�FRPSOHWH�WKH�LWHP�XVLQJ�D���SRLQW�RUGLQDO�

VFDOH�ZKHUH

� FDQQRW�SHUIRUPV�SDUWLDOO��

� SHUIRUPV�IXOO���

8SSHU�H[WUHPLW��IXQFWLRQDO�LQGHSHQGHQFH�VFRUH�

�8(),6��

7KH�8(),�LV�EDVHG�RQ������VWXG��E��6WUDWIRUG�HW�

DO��8(),�LV�SDWLHQW�UHSRUWHG�RXWFRPH�PHDVXUH�XVHG�

WR�DVVHVV�WKH�IXQFWLRQDO� LPSDLUPHQW�LQ� LQGLYLGXDO�

ZLWK�PXVFXORVNHOHWDO�XSSHU�OLPE�G�VIXQFWLRQ��

7KH�RULJLQDO�8(),�FRQVLVW� RI� ��� TXHVWLRQV�RQ�D�

5-point� rating� scale� assessing� level� of� dif�culty�

LQ�SHUIRUPLQJ� DFWLYLWLHV� RI�GDLO�� OLYLQJ�XVLQJ� WKH�

XSSHU�H[WUHPLWLHV� LQFOXGLQJ�KRXVHKROG�DQG�ZRUN�

DFWLYLWLHV�� KREELHV�� OLIWLQJ� D� EDJ� RI� JURFHULHV��

ZDVKLQJ�VFDOS��GULYLQJ�HWF���

)LJ������,PDJH�RI�PDWHULDOV

9�5,�%/(6

,QGHSHQGHQW�9DULDEOHV

•� %LODWHUDO�DUP�WUDLQLQJ

•� 'XDO�WDVN�WUDLQLQJ

•� &RQYHQWLRQDO�WKHUDS�

�HSHQGHQW�9DULDEOHV

•� ADLs

•� Upper�extremity�motor�functions

3URFHG�UH

6WXG��GHVLJQ�� &RPSDUDWLYH� �OO� WKH� SDUWLFLSDQWV�
ZHUH� H[SODLQHG� DERXW� WKH� SXUSRVH� RI� VWXG��� WKH�
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��
*URXS� �� SDUWLFLSDQWV� UHFHLYLQJ� ELODWHUDO� DUP�
WUDLQLQJ� DORQJ�ZLWK� FRQYHQWLRQDO� WKHUDS���JURXS�%�
SDUWLFLSDQWV�UHFHLYLQJ�GXDO�WDVN�WUDLQLQJ�DORQJ�ZLWK�
FRQYHQWLRQDO� WKHUDS��� %RWK� JURXSV� KDG� UHFHLYHG�
H[HUFLVH� SURJUDP� IRU� XSSHU� H[WUHPLW�� PRWRU�
IXQFWLRQ��7KH�VWXG��ZDV�RI���ZHHN����GD�V�SHU�ZHHN�
DW�GHSDUWPHQW�RI�SK�VLRWKHUDS��LQ�60,+�

*URXS� ���:LOO� SHUIRUP� ELODWHUDO� DUP� WUDLQLQJ�
H[HUFLVHV� DORQJ� ZLWK� FRQYHQWLRQDO� WKHUDS�� ZKLFK�
LQFOXGH�

��� 3XVKLQJ�SXOOLQJ�ZLWK�ERWK�DUPV��RSHQ�DQG�
FORVH�WZR�LGHQWLFDO�GUDZHUV��

��� :LSH�D�WDEOH�ZLWK�ERWK�DUPV�XVLQJ�ERWK�DUPV�
V�PPHWULFDOO��

��� %LODWHUDO� UHDFKLQJ� DQG� SODFLQJ� REMHFWV��
0RYLQJ�WZR�LGHQWLFDO�VPDOO�RU�PHGLXP�VL]HG�
JURFHU�� REMHFWV� IURP� FRXQWHU� WRS� WR� VKHOI�
ZLWK�ERWK�KDQGV�

��� %LODWHUDO�VKRXOGHU�DQG�HOERZ�FRXSOLQJ���LP�
ZLWK� ERWK� KDQGV� WR� SDUDOOHO� WDUJHW� �XVLQJ�
YDU�LQJ� OHYHO� RI� DUP� VXSSRUW�� SRVWXUDO� VHWV�
DQG�SRVLWLRQV�LQ�UHVSHFW�WR�JUDYLW���LQFOXGHV�
D�WRWDO�RI�IRXU�VXEWDVNV�

��� %LODWHUDO�HOERZ�H[WHQVLRQ�GXULQJ�KRUL]RQWDO�
UHDFK�

��� 'RZHO�URG�VKRXOGHU�

5LVKD�&KRXGKDU���6KDPD�3UDYHHQ��6KDUGD�6KDUPD��H��D���(IIHFW�RI�%LODWHUDO��UP�7UDLQLQJ�9HUVXV�'XDO�
7DVN�7UDLQLQJ�ZLWK�&RQYHQWLRQDO�7KHUDS��LQ�,PSURYLQJ�8SSHU�([WUHPLW��)XQFWLRQ�DQG��GOV�LQ�6WURNH�
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��� /DWHUDO�UDLVH�ZLWK�GXPEEHOO�

*URXS�%��:LOO�SHUIRUP�GXDO�WDVN�WUDLQLQJ�DORQJ�
ZLWK�FRQYHQWLRQDO�WKHUDS��:KLFK�LQFOXGH�

��� 0RYLQJ� EHDQV� ZLWK� D� VSRRQ�� FODVVLI�LQJ�
ZRRGHQ�EORFNV�E��FRORU��DQG�RSHQLQJ�ERWWOH�
FDSV�UHDFKLQJ�REMHFWV

��� �OO� DFWLYLWLHV� ZLOO� SHUIRUP� E�� WKH� SDWLHQW�
VWDQGLQJ�RQ�D�EDODQFH�ERDUG�

��� &RPELQH�ZDONLQJ�ZLWK�WDONLQJ��WKDW�UHTXLUHG�
WKLQNLQJ�� IRU� H[DPSOH�� UHFLWH� WKH� DOSKDEHW�
EDFNZDUGV� FRXQW� E��PXOWLSOH� �IRU� H[DPSOH�
���������HWF��

��� &RPELQH�ZDONLQJ�ZLWK�FDUU��DQ�HPSW��FXS�

��� &RPELQH� ZDONLQJ� ZLWK� FDUU�� D� FXS� ZLWK�
ZDWHU�� WKLV� UHTXLUHV� WKLQNLQJ� WR� PDNH� VXUH�
�RX�GR�QRW�VSLOO�WKH�ZDWHU�

��� &RPELQH�ZDONLQJ�ZLWK�WRHV�D�ERZO�IURP�RQH�
KDQG�WR�WKH�RWKHU�

��� &RPELQH�ZDONLQJ�ZLWK�ERXQFH�D�EDOO�

5(68/7

7KLV�FKDSWHU�GHDOV�ZLWK�WKH�UHVXOW�RI�GDWD�DQDO�VLV�
RI� WZR� RXWFRPH� PHDVXUHV� WKDW� LV� ZLWK� 8(),� DQG�

)LJ�������*URXS������SDWLHQW�SHUIRUPLQJ�ELODWHUDO�DUP�WUDLQLQJ

)LJ�����D��6KRZLQJ�SDWLHQW�PRYLQJ�EHDQV�ZLWK�FRXQWLQJ�QXPEHUV

5LVKD�&KRXGKDU���6KDPD�3UDYHHQ��6KDUGD�6KDUPD��H��D���(IIHFW�RI�%LODWHUDO��UP�7UDLQLQJ�9HUVXV�'XDO�
7DVN�7UDLQLQJ�ZLWK�&RQYHQWLRQDO�7KHUDS��LQ�,PSURYLQJ�8SSHU�([WUHPLW��)XQFWLRQ�DQG��GOV�LQ�6WURNH�

3DWLHQWV
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)LJ������*URXS�������SDWLHQW�SHUIRUPLQJ�ELODWHUDO�DUP�WUDLQLQJ

)LJ������D��6KRZLQJ�SDWLHQW�PRYLQJ�EHDQV�ZLWK�FRXQWLQJ�QXPEHUV

)LJ������E��6KRZLQJ�SDWLHQW�RSHQLQJ�VKLUW�EXWWRQV�ZLWK�FRXQWLQJ�QXPEHUV

5LVKD�&KRXGKDU���6KDPD�3UDYHHQ��6KDUGD�6KDUPD��H��D���(IIHFW�RI�%LODWHUDO��UP�7UDLQLQJ�9HUVXV�'XDO�
7DVN�7UDLQLQJ�ZLWK�&RQYHQWLRQDO�7KHUDS��LQ�,PSURYLQJ�8SSHU�([WUHPLW��)XQFWLRQ�DQG��GOV�LQ�6WURNH�
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)LJ������D��6KRZLQJ�SDWLHQW�GRLQJ�UHDFKLQJ�DFWLYLW�

)LJ������E��6KRZLQJ�SDWLHQW�RSHQLQJ�ER[

)LJ������F��6KRZLQJ�DFWLYH�520�H[HUFLVH

5LVKD�&KRXGKDU���6KDPD�3UDYHHQ��6KDUGD�6KDUPD��H��D���(IIHFW�RI�%LODWHUDO��UP�7UDLQLQJ�9HUVXV�'XDO�
7DVN�7UDLQLQJ�ZLWK�&RQYHQWLRQDO�7KHUDS��LQ�,PSURYLQJ�8SSHU�([WUHPLW��)XQFWLRQ�DQG��GOV�LQ�6WURNH�

3DWLHQWV
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)LJ������D��6KRZLQJ�SDWLHQW�FRPELQJ�WKH�KDLU�

)LJ������E��6KRZLQJ�SDWLHQW�WKURZLQJ�WKH�EDOO

8SSHU�H[WUHPLW��
IXQFWLRQ�0HDVXUHG�E�

3UH��
�PHDQ��6(0�

3UH��
�PHDQ��6��

3RVW��
�PHDQ��6(0��

3RVW�
�PHDQ��6��

W�9DOXH 3�9DOXH

8(), ����������� ����������� ����������� ����������� ����� ������

:�K�)0��8( ���������� ���������� ����������� ����������� ����� �������

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

)0��8(��ZLWKLQ�JURXS���DQG�JURXS�%�DQG�EHWZHHQ�
JURXS���DQG�JURXS�%��7KH�VFRUH�ZDV�DQDO�]HG�DQG�
LQWHUSUHWHG�WR�GHWHUPLQH�ZKLFK�LQWHUYHQWLRQ�LV�PRUH�
HIIHFWLYH� LQ� LPSURYLQJ� XSSHU� H[WUHPLW�� IXQFWLRQ�
DQG�SHUIRUPDQFH�RI��'/V�LQ�VWURNH�SDWLHQWV�

8QSDLUHG� W�WHVW� ZDV� XVHG� WR� DQDO�]H� DQG�
FRPSDUHG�SUH�DQG�SRVW�WUHDWPHQW�VFRUH�ZLWKLQ�WKH�
JURXS� �� DQG� JURXS� %�� �QDO�]LQJ� 8(),� 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�
w/h� FMA-UE� revealed� signi�cant� difference�
LQ� JURXS� �� SRVW� WUHDWPHQW�� PHDQ� DQG� VWDQGDUG�
HUURU� RI�PHDQ� ��������������ZKHQ� FRPSDUHG�ZLWK�
JURXS��� SUHWUHDWPHQW��PHDQ� DQG� VWDQGDUG�PHDQ�
�������������7DEOH�����

Analyzing� UEFI� 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��������������

5LVKD�&KRXGKDU���6KDPD�3UDYHHQ��6KDUGD�6KDUPD��H��D���(IIHFW�RI�%LODWHUDO��UP�7UDLQLQJ�9HUVXV�'XDO�
7DVN�7UDLQLQJ�ZLWK�&RQYHQWLRQDO�7KHUDS��LQ�,PSURYLQJ�8SSHU�([WUHPLW��)XQFWLRQ�DQG��GOV�LQ�6WURNH�
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8SSHU�H[WUHPLW��
IXQFWLRQ�0HDVXUHG�%�

3UH��
�PHDQ��6(0�

3UH��
�PHDQ��6��

3RVW��
�PHDQ��6(0��

3RVW�
�PHDQ��6��

W�9DOXH 3�9DOXH

8(), ����������� ����������� ����������� ����������� ����� ������

:�K�)0��8( ���������� ���������� ����������� ����������� ����� �������

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

7DEOH������0HDQ�GLIIHUHQFH�LQ�8(),��1'�Z�K�)08(�LQ�EHWZHHQ�*URXS���DQG��*URXS�%

Analyzing/h�FMA-UE�revealed�slight�signi�cant�
GLIIHUHQFH� LQ� JURXS� %� SRVW� WUHDWPHQW�� PHDQ�
DQG� VWDQGDUG� HUURU� RI� PHDQ� �������������� ZKHQ�
FRPSDUHG�ZLWK� JURXS�%�SUH�WUHDWPHQW��PHDQ� DQG�
VWDQGDUG�PHDQ��������������7DEOH�����

7KH� GDWD� ZHUH� DQDO�VHG� XVLQJ� WKH� VWDWLVWLFDO�
VRIWZDUH�6366����YHUVLRQ��7R�DQDO�VH�WKH�GLIIHUHQFH�
RI�8(),�DQG�Z�K�)08(�RI�*URXS����ELODWHUDO�DUP�
WUDLQLQJ�� DQG� *URXS�%� �'XDO� 7DVN� 7UDLQLQJ�� WKH�
XQSDLUHG�W��WHVW�ZDV�DSSOLHG�

�V�FRPSDULQJ�WKH�PHDQ�GLIIHUHQFH�EHWZHHQ�ERWK�
WKH�JURXSV��WKH�PHDQ�GLIIHUHQFH�LQ�8(),�IRU�*URXS���
LV�����DQG�*URXS�%�LV�������2Q�WKH�RWKHU�KDQG��ZKLOH�

FRPSDULQJ� WKH�PHDQ�GLIIHUHQFH� EHWZHHQ�ERWK� WKH�
*URXS� �� DQG� *URXS�%� LQ� Z�K� )08(�� *URXS���
VKRZHG� ����� DQG� *URXS�%� VKRZHG� ����� WKDW�

*URXS����ELODWHUDO�DUP�WUDLQLQJ� *URXS�%��GXDO�WDVN�WUDLQLQJ�

8(), Z�K�)08( 8(), Z�K�)08(

0HDQ�GLIIHUHQFH ��� ���� ���� ����

6' ����� ������ ������ ����

7�YDOXH ����� ����� ����� �����

3�YDOXH ������ ������� ������ �������

LQGLFDWHG�WKDW�WKH�*URXS�%�LV�PRUH�HIIHFWLYH�LQ�Z�K�
)08(�WKDQ�*URXS�����7DEOH�����

7KHUHIRUH�� UHVXOW� VXJJHVW� WKDW� DIWHU� �� ZHHN� RI�
ELODWHUDO�DUP�WUDLQLQJ�DQG�GXDO�WDVN�WUDLQLQJ�DORQJ�
ZLWK� FRQYHQWLRQDO� WKHUDS��� ERWK� JURXSV� VKRZV�
LPSURYHPHQW�LQ�XSSHU�H[WUHPLW��IXQFWLRQ�EXW�GXDO�
WDVN� WUDLQLQJ� ZLWK� FRQYHQWLRQDO� WKHUDS�� VKRZV�

PRUH�LPSURYHPHQW�

�,6&866,21

7KH� ZHDNHQHG� XSSHU� OLPE� LV� D� FRPPRQ� LVVXH�
among� stroke� survivors� and� can� signi�cantly�

)LJ�������0HDQ�RI�*URXS���8(),�

5LVKD�&KRXGKDU���6KDPD�3UDYHHQ��6KDUGD�6KDUPD��H��D���(IIHFW�RI�%LODWHUDO��UP�7UDLQLQJ�9HUVXV�'XDO�
7DVN�7UDLQLQJ�ZLWK�&RQYHQWLRQDO�7KHUDS��LQ�,PSURYLQJ�8SSHU�([WUHPLW��)XQFWLRQ�DQG��GOV�LQ�6WURNH�
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)LJ�������0HDQ�RI�*URXS����Z�K�)08(�

)LJ�������0HDQ�RI�*URXS�%��8(),�

)LJ�������0HDQ�RI�*URXS�%��Z�K�)08(�

5LVKD�&KRXGKDU���6KDPD�3UDYHHQ��6KDUGD�6KDUPD��H��D���(IIHFW�RI�%LODWHUDO��UP�7UDLQLQJ�9HUVXV�'XDO�
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)LJ�������0HDQ�GLIIHUHQFH�*URXS��

)LJ�������0HDQ�GLIIHUHQFH�*URXS�%

LPSDFW� WKHLU� GDLO�� DFWLYLWLHV� DQG� TXDOLW�� RI� OLIH��
+HPLSDUHVLV��ZKLFK�UHIHUV�WR�ZHDNQHVV�RQ�RQH�VLGH�
RI�WKH�ERG���RIWHQ�DIIHFWV�WKH�XSSHU�H[WUHPLWLHV�DIWHU�
D�VWURNH��0DQ��WUHDWPHQWV�DUH�DYDLODEOH�WR�LPSURYH�
XSSHU� OLPE� IXQFWLRQV�RI� VWURNH� VXFK�DV� IXQFWLRQDO�
HOHFWULFDO�VWLPXODWLRQ��31)��WDSSLQJ�HWF�

%LODWHUDO�DUP�WUDLQLQJ�DQG�'XDO�WDVN�WUDLQLQJ�D�QHZ�
WUHDWPHQW� WHFKQLTXH�GHYHORSHG� WR�SURPRWH�XSSHU�
H[WUHPLW�� UHFRYHU�� LQ� VWURNH� SDWLHQWV�� 3UHYLRXV�
VWXGLHV� LQ� VWURNH� VXJJHVWHG� WKDW� WKH� ELODWHUDO� DUP�
training� and�dual� task� training�may� be� bene�cial�

IRU�PRWRU�IXQFWLRQ�DQG�LV�VLPSOH�� LQH[SHQVLYH�DQG�
PRVW�LPSRUWDQW�SDWLHQW�GLUHFWHG�WUHDWPHQW�WKDW�PD��
LPSURYH�XSSHU�H[WUHPLW��IXQFWLRQ�

5HVXOW�RI�WKH�SUHVHQW�VWXG��FRQFOXGHG�WKDW�ERWK�
WKH� ELODWHUDO� DUP� WUDLQLQJ� DQG� GXDO� WDVN� WUDLQLQJ�
ZHUH�HIIHFWLYH�IRU�IXQFWLRQ�RI�XSSHU�H[WUHPLW��DQG�
DFWLYLW�� LQ� GDLO�� OLYLQJV�� +RZHYHU�� VWDWLVWLFDOO�� LW�
ZDV�FRQFOXGHG�WKDW�WKH�GXDO� WDVN�WUDLQLQJ�LV�PRUH�
HIIHFWLYH� WKDQ� WKH� ELODWHUDO� DUP� WUDLQLQJ�� 7KHUH�
was� statistically� signi�cant� in� improve� function�
DQG� �'/V� IRU� *URXS� %� WKDW�ZDV� WUHDWHG� E�� GXDO�

5LVKD�&KRXGKDU���6KDPD�3UDYHHQ��6KDUGD�6KDUPD��H��D���(IIHFW�RI�%LODWHUDO��UP�7UDLQLQJ�9HUVXV�'XDO�
7DVN�7UDLQLQJ�ZLWK�&RQYHQWLRQDO�7KHUDS��LQ�,PSURYLQJ�8SSHU�([WUHPLW��)XQFWLRQ�DQG��GOV�LQ�6WURNH�
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WDVN� WUDLQLQJ� DV� FRPSDUHG� WR� WKRVH�ZKR� UHFHLYHG�
ELODWHUDO�DUP�WUDLQLQJ�IRU�*URXS���

Fugl-Meyer� scale� was� developed� as� the� �rst�
TXDQWLWDWLYH� HYDOXDWLYH� LQVWUXPHQW� IRU�PHDVXULQJ�
VHQVRULPRWRU� VWURNH� UHFRYHU��� EDVHG� RQ� 7ZLWFKHOO�
DQG� %UXQQVWURP�V� FRQFHSW� RI� VHTXHQWLDO� VWDJHV�RI�
PRWRU�UHWXUQ�LQ�VWURNH�SDWLHQW��,W�KDV�EHHQ�H[WHQVLYHO��
XVHG� DV� DQ� RXWFRPH� PHDVXUH� LQ� UHKDELOLWDWLRQ�
trials.�The�result�of� the�study�con�rms�that�upper�
H[WUHPLW���8(),�DQG�)0��8(�DUH�SUHIHUUHG�XSSHU�
OLPE�UHJLRQDO�WRRO�GXH�WR�LWV�VXSHULRU�FKDUDFWHULVWLFV�
DQG� FOLQLFDO� XWLOLW�� DQG� FRPSDUDEOH� SV�FKRPHWULF�
SURSHUWLHV�

Group� A� shows� non-signi�cant� results.� In�
WKLV� JURXS� ELODWHUDO� DUP� WUDLQLQJ� DORQJ� ZLWK�
FRQYHQWLRQDO� WKHUDS�� ZDV� JLYHQ� WR� SDWLHQW� DQG�
shows� non-signi�cant� results� after� 8�weeks�when�
FRPSDUHG�WR�SUH�LQWHUYHQWLRQ�VFRUHV��7KLV�VWDWHV�WKDW�
ELODWHUDO�DUP�WUDLQLQJ�ZLWK�FRQYHQWLRQDO�WKHUDS��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� LPSURYHPHQW� LQ�
IXQFWLRQDO� DFWLYLW�� DFFRUGLQJ� WR� 8(),� DQG� )0��
8(��7KLV�VWXG��DSSOLHG�GXDO�WDVN�WUDLQLQJ�RQ�ERWK�
XSSHU�OLPE�IXQFWLRQ�DQG�WKH�DELOLW��WR�SHUIRUP�GDLO��
DFWLYLWLHV�� 7KLV� FRXOG� LQFOXGH� LPSURYHPHQWV� LQ�
PXVFOH� VWUHQJWK�� FRRUGLQDWLRQ�� FRJQLWLYH� IXQFWLRQ��
DQG� RYHUDOO� IXQFWLRQDO� LQGHSHQGHQFH�� 7KH� UHVXOW�
VLJQLI�� WKH�SRVLWLYH�HIIHFW�RI�GXDO� WDVN� WUDLQLQJ�RQ�
XSSHU� OLPE�IXQFWLRQ�DQG��'/V�RI� VWURNH�SDWLHQWV��
LQ� DGGLWLRQ� WR� WKH�SRVLWLYH� HIIHFWV� RQ� WKH�ZDONLQJ�
DELOLW��� WUXQN� FRQWURO�� DQG� EDODQFLQJ� RI� VWURNH�
SDWLHQWV��*HQHUDOO��3K�VLFDO�WKHUDS��SOD�V�D�FUXFLDO�
UROH� LQ� WKH� UHKDELOLWDWLRQ� SURFHVV� DIWHU� D� VWURNH��
DLPLQJ� WR� KHOS� SDWLHQWV� UHJDLQ� DV� PXFK� IXQFWLRQ�
DQG� LQGHSHQGHQFH� DV� SRVVLEOH�� 6WURNH� RIWHQ� OHDGV�
WR� YDULRXV� GHJUHHV� RI� IXQFWLRQDO� LPSDLUPHQW��
including� motor� de�cits,� muscle� weakness,�
FRRUGLQDWLRQ�LVVXHV��DQG�VHQVRU��FKDQJHV��3K�VLFDO�
WKHUDS�� IRFXVHV� RQ� DGGUHVVLQJ� WKHVH� LPSDLUPHQWV�
WKURXJK� WDUJHWHG� H[HUFLVHV�� PRYHPHQW� UHWUDLQLQJ�
DQG� WHFKQLTXHV�� 7KH� JRDO� LV� WR� KHOS� LQGLYLGXDOV�
UHJDLQ� ORVW� IXQFWLRQV�� VXFK� DV� ZDONLQJ�� UHDFKLQJ��
JUDVSLQJ��DQG�RWKHU�HVVHQWLDO�PRYHPHQWV�

&OLQLFDOO��WKLV�VWXG��GHPRQVWUDWHG�WKDW�E��XVLQJ�
GXDO�WDVN�WUDLQLQJ�DORQJ�ZLWK�FRQYHQWLRQDO�WKHUDS��
DV� D� WUHDWPHQW� WRRO�� WKH� LPSURYHPHQW� ZDV� VHHQ�
LQ� XSSHU� H[WUHPLW�� IXQFWLRQ� DQG� SHUIRUPDQFH� RI�
�'/V�LQ�VWURNH�

/,0,���,21�2)���8��

7KH�GXUDWLRQ�RI�WKH�VWXG��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�IXQFWLRQDO�OHYHOV�RI�SDWLHQWV�

7DVN� VSHFLI�� DQG� VWURNH� VHYHULW�� DUH� LPSRUWDQW�
IDFWRUV�LQ�UHKDELOLWDWLRQ�RI�XSSHUOLPE�

7KH� VWXG�� ZDV� OLPLWHG� RQO�� WR� XSSHU� OLPE�
IXQFWLRQ�

)8�85(�5(�(�5&�

)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�VHH�WKH�LPSURYHPHQW�RI�
XSSHU�H[WUHPLW��DV�D�ZKROH�

7KH� VWXG�� FDQ� EH� GRQH� WR� LPSURYH� ORZHU�
H[WUHPLW��IXQFWLRQV�

&21&/86,21

%LODWHUDO� DUP� WUDLQLQJ� DQG� GXDO� WDVN� WUDLQLQJ�
DORQJ� ZLWK� FRQYHQWLRQDO� WKHUDS�� ERWK� VKRZV�
LPSURYHPHQW� LQ� XSSHU� H[WUHPLW�� IXQFWLRQ� LQ�
VWURNH�SDWLHQWV�� %XW�GXDO� WDVN� WUDLQLQJ� DORQJ�ZLWK�
FRQYHQWLRQDO�WKHUDS��VKRZV�PRUH�LPSURYHPHQW�LQ�
UHDFKLQJ� IRUZDUG�� JUDVSLQJ��PDQLSXODWLQJ� REMHFWV�
and� also� improves� other� �ne� motor� functions� of�
KDQG�DIWHU���ZHHNV�RI�WKHUDS��

5()(5(1&(6

��� -�SK�V�7KHU�6FL������PD�������@������������*XL�
%LQ� VRQJ�� 06�37�� 7KH� HIIHFW� RI� WDVN� RULHQWHG�
YHUVXV� UHSHWLWLYH� ELODWHUDO� DUP� WUDLQLQJ� RQ�
XSSHU� OLPE� IXQFWLRQ� DQG� DFWLYLWLHV� RI� GDLO��
OLYLQJ�LQ�VWURNH�SDWLHQWV�

��� 2VRQJ� SXEOLF� KHDOWK� UHV�� 3HUVSHFW�� ����� IHE��
����@�� ����� MX+�XQJ� 3DUN�� 'XDO� WDVN� WUDLQLQJ�
HIIHFWV� RQ� XSSHU� H[WUHPLW�� IXQFWLRQV� DQG�
SHUIRUPDQFH�RI�GDLO��DFWLYLWLHV�RI�FKURQLF�VWURNH�
SDWLHQWV�

��� +XPHUD� �PEUHHP� �GHSDUWPHQW� RI� SK�VLFDO�
WKHUDS��� VKLID� WDPHU� H� PLOOHW� XQLYHUVLW��
,VODPDEDG�3DNLVWDQ�@��+LQD�WDULT��%RXUQHPRXWK�

5LVKD�&KRXGKDU���6KDPD�3UDYHHQ��6KDUGD�6KDUPD��H��D���(IIHFW�RI�%LODWHUDO��UP�7UDLQLQJ�9HUVXV�'XDO�
7DVN�7UDLQLQJ�ZLWK�&RQYHQWLRQDO�7KHUDS��LQ�,PSURYLQJ�8SSHU�([WUHPLW��)XQFWLRQ�DQG��GOV�LQ�6WURNH�
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XQLYHUVLW��� XQLWHG� NLQJGRP@�� ,PUDQ� DPMDG�
�FHQWHU� RI� FKLURSUDFWLF� UHVHDUFK� 1HZ�=HDODQG�
FROOHJH� RI� FKLURSUDFWLF�� DXNODQG� ������ 1HZ�
=HDODQG��-DQ��%�������YRO����HIIHFW�RI�%�7�RQ�8(�
IXQFWLRQ�LQ�ULJKW�DQG�OHIW�KHPLVSKHULF�VWURNH�

��� 0LQ�MDH�OHH�HW�DO��-�VWURNH�FHUHEURYDVF�'LVF������
PD���(IIHFWLYHQHVV�RI�ELODWHUDO� DUP�WUDLQLQJ� IRU�
LPSURYLQJ� H[WUHPLW�� IXQFWLRQ� DQG� DFWLYLWLHV� RI�
GDLO��OLYLQJ�SHUIRUPDQFH�LQ�KHPLSOHJLF�SDWLHQWV�

��� 6L�XQ� FKHQ� HW� DO������@�� (IIHFWLYHQHVV� DQG�
VXFFHVV� IDFWRU� RI� ELODWHUDO� DUP� WUDLQLQJ� DIWHU�
VWURNH��D�V�VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO�VLV�

��� 7DUD� 7RELDV� 37�� '3'�� 1&6� ERDUG� FHUWLILHG�
QHXURORJLF� SK�VLFDO� WKHUDS�� VSHFLDOLVW� -XO��
���������GXDO�WVN�WUDLQLQJ

��� :LONLQVRQ� 35��ZROIH�&'� ������� HW�� DO���� ORQJ�
WHUP� IROORZ�XS� RI� VWURNH� SDWLHQWV�� 6WURNH�� YRO�
����SS���������

��� � 7�� VFKLFN�� +3�� 6FKODNH� ������� HW�� DO�� 6�QHUJ��
HIIHFWV� RI� FRPELQHG� PXOWL�FKDQQHO� (0*��
WULJJHUHG� HOHFWULFDO� VWLPXODWLRQ� DQG� PLUURU�
WKHUDS��LQ�VXEDFXWH�VWURNH�SDWLHQWV�ZLWK�VHYHUH�
RU� YHU�� VHYHUH� DUP�KDQG�SDUHVLV��5HVWRUDWLYH�
QHXURORJ��DQG�QHXURVFL��YRO�����SS�������

��� 9DVX� 6DLQL�� 0'�� OXLV� KXDGD�� *OREDO�
HSLGHUPLRORJ�� RI� VWURNH� DQG� DFFHVV� WR� DFXWH�
LVFKHPLF�VWURNH�LQWHUYHQWLRQV�

���� 'LML� .XULDNRVH� DQG� =KLFKHQJ� ;LDR� HW� DO��
���� 2FWREHU� ������ 3DWKRSK�VLRORJ�� DQG�
7UHDWPHQW�RI�6WURNH��3UHVHQW�6WDWXV�DQG�)XWXUH�
3HUVSHFWLYHV��,QW��-��0RO��6FL��YROXPH�����SS������

���� +HGLG�PRDZUG��PG��-XO����@�YHU��ZHOO�KHDOWK��
&DXVHV�DQG�ULVN�IDFWRU�RI�VWURNH�

���� 6WHSKHQ�-;�PXUSK��DQG�GDYLG�-�ZHUULQJ�������
VHSWHPEHU@�� ����@�� ��������� 1DWLRQDO� OLEHUDU��
RI�PHGLFLQH��QDWLRQDO�FHQWHU�IRU�ELRWHFKQRORJ��
LQIRUPDWLRQ��VWURNH��FDXVHV�DQG�FOLQLFDO�IHDWXUHV�

���� &DWKHULQH� 'RQDOGVRQ�� 3K'�� 5D�PRQG� 7DOOLV�

HW�� DO�� �0D�� ������ (IIHFWV� RI� &RQYHQWLRQDO�
3K�VLFDO� 7KHUDS�� DQG� )XQFWLRQDO� 6WUHQJWK�
7UDLQLQJ� RQ� 8SSHU� /LPE� 0RWRU� 5HFRYHU��
�IWHU� 6WURNH�� �� 5DQGRPL]HG� 3KDVH� ,,� 6WXG���
1HXURUHKDELOLWDWLRQ�DQG�1HXUDO�5HSDLU�9ROXPH�
���1XPEHU���SS����������

���� �OH[DQGHU� 3� &RXSODQG�� �QNXU� 7KDSDU� DQG�
DOXQK�'DYLHV��'HILQLWLRQ�RI�VWURNH

���� �QDEHO� 0F'HUPRWW� �27@�� 1LFRO� NRUQHU�
ELWHQVN�� �3K'�27@�� 7DWLDQD� RJRXUWVRYD� �3K'�
27@���������������%LODWHUDO�DUP�WUDLQLQJ�

���� 2OLYHU�MRKHV��'HF�����������WKH�DUWHULDO�VXSSO��WR�
WKH�FHQWUDO�QHUYRXV�V�VWHP

���� 3DUHVK�SDUPDU�����MDQ������@���WUDQVSDUHQF��DQG�
DFFRXQWDELOLW�� LQ� SKDUPDFHXWLFDO� DQG� KHDOWK�
V�VWHP����6WURNH�FODVVLILFDWLRQ�DQG�GLDJQRVLV�

���� +RZDUG� (�� OHZLQH��0'�� FKLHI�PHGLFDO� HGLWRU��
+DUYDUG� KHDOWK� SXEOLVKLQJ� �)HE�� ���� ����@���
7KURPERWLF�VWURNH�

���� )DLVDO� ,EUDKLP�� QDMLE� PXUU�� ���� RFW�� ����@��
1DWLRQDO�OLEHUDU��RI�PHGLFLQH���HPEROLF�VWURNH�

���� 0DU�� HOOHQ� VWR�NRY�� SKG�� JZ�Q� 1�� OHZLV��
SKG�� DQG� 'DQLHO� 0�� FRUFRV�� SKG� �� GHF� �������
&RPSDULVRQ�RI�ELODWHUDO�DQG�XQLODWHUDO�WUDLQLQJ�
IRU�XSSHU�H[WUHPLW��KHPLSDUHVLV�LQ�VWURNH�

���� *8,�%,1�6�1*��06��37�HIIHFW�RI�WDVN�RUHQWHG�
YHUVXV�UHSLWDWLYH�%�7

���� 'DYLG�*ODGVWRQH�HW�DO�� �������WKH� IXJDO�0H�HU�
DVVHVVPHQW� RI� PRWRU� UHFRYHU�� DIWHU� VWURNH�� D�
FULWLFDO� UHYLHZ� RI� LWV�PHDVXUHPHQW� SURSHUWLHV��
3XEOLVKHG� E�� WKH� �PHULFDQ� VRFLHW�� RI�
QHXURUHKDELOLWDWLRQ������

���� &�SKLOOLS� JDEHO�� HW�� DO�� ������� 7KH� XSSHU�
OLPE� IXQFWLRQDO� LQGH[�� GHYHORSPHQW� DQG�
GHWHUPLQDWLRQ� RI� UHOLDELOLW��� YDOLGLW��� DQG�
UHVSRQVLYHQHVV��-RXUQDO�RI�KDQG�WKHUDS������SS�
��������
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