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ABSTRACT

Background and Aim: The aim of constraint-induced movement therapy (CIMT) is improving
use of the upper limb that is functionally impaired after stroke. In CIMT to treat the use of upper
limb impairment, application of the less severely affected arm is restricted for many hours each
weekday over 2 consecutive weeks. The aim of this study was to investigate the effects of
constraint-induced movement therapy on improvement of upper limb and hand function in stroke
patients by integrative review of published articles since 2000- 2013.

Materials and Methods: An integrative review of published articles regarding the effectiveness
of constraint- induced movement therapy in promotion of hand function in stroke patients since
2000- 2013 was used in this study. We reviewed Iranian databases such as SID and Maglran and
foreign databases such as Pedro, OT Bib Sys, OT seeker, OTD base, Sciencedirect, Pubmed,
Elsevier. We used a qualitative approach for content analysis.

Results: Over 268 papers were found regarding stroke and upper limb function, 200 articles of
those used different ways to improve upper limb function, such as medication, physiotherapy,
occupational therapy approaches and were rejected, the remained 68 articles were dedicated to
the study of constraint- induced movement therapy. Among these articles, 43 papers were about
the effects of constraint induced movement therapy on development of upper extremity. 9
articles were excluded due to using of Constraint Induced Movement Therapy on head injury
patients and lab rat. Finally, 36 articles were selected according to the criteria of entry.
Conclusion: The aggregate results of a review of studies showed that constraint induced
movement therapy improves function of upper extremity at every stages of stroke (acute, sub
acute and chronic) with a prerequisite of having active extension of wrist and finger, passive 90 °
flexion and abduction and 45°external rotation of the shoulder, 45° pronation and supination and
having good cognitive function (MMSE =20 to 24). This method is more effective than
traditional rehabilitation method in improving upper extremity functional abilities of stroke
patients and overcoming the learned nonuse syndrome. But its impact on quality of life and
movement kinematics requires further investigations.

Key words: stroke, hand function, constraint-induced movement therapy, integrative review

Cite this article as: Zahra shafieee MohammadAli hosseini, Mehdi Rassafiani, Mehdee Rezaee. Effects of
Constraint- Induced Movement Therapy (CIMT) on improvement of upper-limb and hand function in stroke
patients: an integrative review. J Rehab Med. 2013; 2(3): 52-61.

119 b « eow a)laib @93 2)93 * (ibANIGT b (ihag)y ~alc aslibos




oY

................... )01 3Ly Csga0 )3)

Al LY g 40 55 o AW Ul jlow) Cuwd O ySos Sgug 30 (5L (Flo 3O Codgue

Tl e S Gloy e T s (JE dom0 i 25
Olele Ol (bt St (Sibjy pole ol&tily o Sy (bigel oSl (S 3y el 18y oliid S sgmtils )
Il 5 (s 3o pols SR (LISl Co e oy 5 el Cip ghe (8 (L35l (18 (58 Y
SIS 5 it pole oKy (Sloy)l 09,5 pde g (ole chip gde (L) (i ¥
i SR (S ple oSl (isulys pole 0aSiily lay) IS (Bjgel 095 ole i e Sley)lS (618> sy ¥

oS>

Slaal g doddo
plail ( SBgd plail yloyd (gl (ylal Cadgaze )0 sl ol (60 Shas MBI Hlad (giae 4w JLid 4 &S Cawl (oolusl jl oolinl €d iy g )lnl Codgizns 5l Bun
Ohlen cawd 3,Skee dgup 50 (5)ln] Codgime I wyp addlas ol 5l Ban Db o dgacme Jlgie atin ¥ Cde 4 ey 50 Cebe iz (gl 0d ol yiaS

sl YW B Yoo olodls g p ond Ol Wlie gy 5l odliul b (g0 4

B gy 991g0
VW B Y- glodlo oy 55 (gihe a8 o Cuwd 3)Slas D 10 (ol Sleyd Cudgaze iy il ale 3 &S Slalllae )y (sl 4Bl pleol jgp0 b,
BibSys- OT seeker- OTDbase- Pedro- OT s,k sl colw 9 Magiran 4 SID i) le colo jgpe opl 55 i pbsl 43,5 & )je0

b ol i 3,Sug; 5l Yo (lgia LT (glp g 28,5 )15 oy 5,90 SCiENCE direct- Pub med- Elsevier

S 4o

Pl 3 Slas 25 il (slaudgy 4 53y 5 Legdse Slsan pie o & dlis Yoo b il SlEgs plul ,Sles 5 (65i0 45 dize; 5 Alis YA all
i ¥¥ 015 ol 51 48 L5351 (5 350 410 ot Caad ,Skas 255 e > elo 3l Alio SA 15 B Sloys IS slb3,Sos) 5 olyisnsed ¢ gy 2itle JBsd
e b 5le (gm0 )t Shlom 5 olay> Cadgdine plos] o 4 alis & gl 51 Wing: 45813, Cdgiona 5l ol iloyd Sy sy 4 bslazs]
505 5] 3959 (sl lamo & g b dlia ¥ Tolys 505 g el §) alSiiylegl o ooy Lialaj] plosl s csjie slo 4y

S > 0525 28 Gl b s)lew (oie g9 o> Cow wls ol den jo Glo o Casgase aS sly las euds plosl Sldllas gl aezs b 9,0 ol
9 by a7 )0 YO g allls (2 )5 (22 4z 0 FO 5 all po aShal g asls az o 0 JBlas gy O g o 5 LSSl o 5] i
Sl gy letleyd A cund g cnlyz! B (MMSE=2010 24 5l o Slee b NDawlio (o3bis o Shoe oyiils g aclos )0 iy
SSLiS 55 o1 by el e o sirgel ooliid pas ppii il 5 550 455 pllen i plal 6,Soe o U1 S5t o
D)1 o (o 4 5l (S5 CedS g DI >

Sl o 319

aBl pleal joye 5 SBsd pluil (gylal (Sloyd Cudgizns ¢ Cuwd d)Slas «(gjre Ao

#VWAY/O/YY allio b pdy IWA/V/Ye allio el yo %

(st e ol oAl GLSOSS UL ¢ (i et RIS (539, el ylsh Sty (5 s e Saeo 50 5 ghao Bkinnd g
LSl S e o LAl

SYAYYAAC YV = YATY VA - 2T gulod © ylows

mahmaimy2020@gmail.com S g ySI1 w 38T

512103 eolc 0aSiluls "4 iAylgs Lb” 4 9;)2— olibia




- -
Sl g donio

o 59 A8l dm el YF B ce o 4 )] @oidle a8l 03,8 185 (Sl oy loie 4 1) (gpre 4™ Sles cuilig olojle
a9 9 (o Spe e d)lge ISl )3 &S Cusl ol an (9o 3)Sles (A g (gjhe Bgye JHST slie b WMo pl g WS
Bl o VLS5 53 i g ©de (GY35b sl Slgl ol cle 5 (e 3 e 9 Spe @b Jolo (egd (Bgre (B sla g)low ]
ol pbol Glalllas iz dtuls 150 & (5 55 0y0jsy (sl culladd a4 | dmy olo i U (o500 4w Balojl o 290
ey slo by of) o g cudl dali (0d) 4 gy g, el (gle amd ) 1) B (le dije g (gae aiSs dmd e S
Do anlss sl clo Gugpm S0l 1) lilose ol el J1 (86 0000, kae M (g0 a8 lilons (S5 Sl oy
G Blos diSaw | dn SBgd pluil (e3ams ] Cawd g SBgd plul 5,8l M) 4 51 amy lilews (60, Slae oYM 51 (S
g s Oylae s and dlwg 4 Cawd ) Shas BT )l agl anls 4 (S SBgd pll JolS (e3gu00 ZAs B AT+ 13 g Canl
IV 3, 58 b (5855 0p03) sl cullad 3,8kee slinl 53 (ol dlanMo BB yobo & ol (1Sion & 395 (o0 S (rbs b SIS >
pae Caw pllw plul 5l eslanwl a5 les lBgd plusl o 1ys5 casdl o lasl 5 yd Sliss plail ay s S plasl 5 Slas (35040 Logas
bl Codgase Loy i i, Sen ¢ TAOUD VAR Jlo 15 (5,8 cplpls 3,5 o (e39ut0 L8l 13U 4 g Mise plasl 3l ealiul
23S, il (S Sleyd Cudgaze 33,5 IS5 )68 ddzme (dilejle g odd 48,5l eolaiwl pis pg i | (g pSiiny o Blg 0
Csgins 35 o JSG355 (53,5lac abloile 5 Sho muiadly 53555 ol €8 o B o 8 ] 5 a3 18
23,5 Mie SBgd pliil > S 3, Ses Cd i o 9 A5 2ol 1) o adgal edlitul pas Wlg o S Sloyed 5 gl g
5t 4 Wb ())SS Ol s @il (Y gyl cleles 78 oMie SBgs pliil 1 solinul (V il 3 93 Jold Sloy Cudgime

LOFT il oss oolizul sl o g ol « SgyS lylow 53 (g, cpl ey 0 yidie b el

3,Sloe iy s MiloS 0 gy opl &S A sdalie lileyd ple b Jloyd Cudgasme duslie lgie b Silatuw jg50 dslllas )0
Cusl (Koo Yo Cudgizme yloj g (63, Sas il yed 2L plol 299 (pl b 30,8 Mive JSBgd plul I eolasiwl i3l o 9 ()]
Sloyd Codgaze 4l basi bgy S med 4 amsl azsly S SVb leyd 0,93 b Ll cunl S g 2l SUls llew (slp
Jhel gilal Codgiome oS b el & olyon 4y Jloy cudled cucls ¥ 1 dids Yo Jigy ol )3 b zyke (il Ken g Page lewys
Mo plasl 5 Sslogsl skl a8l ¢ Slgil pdaw (yialS ale (i wlgd il buawi loyd Cudgame 45 sy (o ,a5 4 Fhes o
@3y Sliios & gy ol 3 TS JI,68" ailejl 5 (0 0,Skas (9500 el sl s 5 )15 (555 05059, sl ol
Cowd g a0 g9aome ol 43,5 Db ealiiwl pae gyt 5| (6pSels Holate 4 Kol b iSiwd dhuwg wllo Cund conl oas o] (59,
Sl el tin 93 Sde 4 gl loy AAe 13 hgy opl &S edd awyp DpS (o )8 edlitel 3yg0 IS pbl yd Chns
S Gjre a3 (S sl bl oslinal g (SBs plul (S S ) )bl Cusgiome Pl gl (o (S eSS
Oy ) 4 (2loedgy Canl p3Y a8 jlamy (SBgb plul 3 (3900 LS K9y 5 (S 0509 Sla)len 3 Cawd 3 Slas Cumal 4y a4 L
pledl jos0 adllae (pl il GBum g canl (gilal Sloyd Cudgize laidsy (pl 5l (S A0S oy At o JMaiwl 5 (6350 Sl &
P i dSw hlew SBe8 plul 5 Sloe s 0 Sloyd <S> g (g)lal Cudgie il wyp 0jen j0 ol e WY lEe olod aidly
il e VW B Yer v sldls oy

b gy 9 3190

Olejer ysb & & W ()90 Sllllas gy £55 (5 gy @l plod] Slllae sl 0ud plomil 4l pldl j550 (g & adllae (i
o Orpen 4l plool lille gl oo walid 1y oy Ko oS STl el (A5 9 05 ) 2075 16 9 28 Slalllas 2955 03k
5l mwg ateldy il pled] Gldllas sgMe & bled oS 5 K b 058 Ollllas emmen |y (oolas Glalllas 4 bgspo (sl o0ly sy

3 WHO
2 Functional deficit

119 b « eow a)laib @93 2)93 * (ibANIGT b (ihag)y ~alc aslibos



................... )01 3Ly Csga0 )3)
- ]

lp JAS (o0 S5 RS L) el e S Sfglaie I g 45 9 aalsd jgpe e i y9pe uanlie iy pei i Slial
Lol 0ds o3latwl Wﬁf}f Syl | o opl plol
W Al LY Ab)o 3

o 8 as sla cullad o plul leolatul 3 (g3xe A Hlow Ul i3l oo alaB jslay  SlBgd pluil o S GlS > & olouws
sla el bl 13 Wlg o wllo plil SeST L Slop)lS ol (ola by, dlawgs 0D Cawl (SBgd alusl dgie JyuS b > 39
Culled plosl g oolasiwl pae pgydiaw a4 Mol (S5 05059y sloidlad 1o Miwe plusl I oolisil & 3r9uis 23S )8 ooliiwl 3)50 (60, Slee
by i By S sl e jlew By poyisly ¥ g ¥ slpe (o j0 ey o il ]y Wl cand b (90, Ses sl
SP9sk g, jl o po y p> Wabin g (63,Shes glo Culleb (gl sl 4 I 0L &S gnte S L AT SeS jlen 4wl Gl
L wS enlil d)ud..&wu.fp

2 Gl Glopd <8 > b olped (o)l Cudgizme gy 3l ealitwl (gm0 aiSw ljlew (SBgd pluil 5ySlas daus 13 e sla ybg, I S
43,5 b odlitwl pie pydiw ) (pSols jobate 4 Sidul b (S dluwgs wll Cawd conl o o)l (g9, (o0b) Slisdiss a8 by, o]
93 Sdo 4y (gl loy 2R 53 gy opl 45 0l g DS oo ,lyE o3litul 390 IS Pl )3 Ll Cawd g 394 o Dgdme o
S5 sl el aslizal 5 g oLl 5 LS gy 6l gt 51 g e S g8 S5 il i
oS> ) jeid ¢ Cuwl oduwy Sl & Jhgy () (aisu Pl calisee Gladss o aSLl 3gag bl (ggn cliiiue glib (320 diSw p

)13 3929 pleal € 8y S0 09y cal A1y (o0 &5 Silow £95 9 L2l Glej 9 L2l 0920
OARg5 4 bgrye S gw
§9d Ao 030 g cnl S lg (o o390 e BT ) (00 diSw Glilewy @
Sl e dx ol Jlosl cudgizes Jlonl loj e @
Do oo Jlosl 4555 Cudgine @
S5 3939 cudgazme bolyen loyd S > plosl 4 L5 LT @
Sl 455> ] slynl 0956 ¢ Sloyy CS > alyod Cygo )> @
ol 680 gy ool (ol planie @
Yo s9odima Jolpe Y
Ty SPRa Sy g1 55 pele (San dSw (hilow (JB9 pll g Cuws 3 )Slas dgu0 p s)lr) Sloyd Cudgazea S1 SVl (ooiue
Sy &8 > g (yln] Cudgiote wuwd isuily (g ire S 1 gaulS GlolS Sl ool b > )15 g Sll (Soe xSl Kl o
LB O)ge
A8 pwyp Ve lgie g 40N (e )3 b ol IS sorian b 5 Slpl ST sl oY
(www.magiran.com) il s Jbyg5 SleMbl SGL @
(WWW.SID.ir) jgi8 &Vlie aljgy 5 aols L @
225 ooy OVle lgie g 40N (e 3 (598 sl ofly MIS'L o Sl (shaghy (oole by
Ol (S pole oSl (pg (il @
Al g (e pole Bl (oSl @
olrl Slacl g pole p3 ngs, @
oldel (islys pole )3 hagh @
Iranian Rehabilitation Journal 1,1 iswslys Jbyg; ®

PAS (g basipe ()l OVle gpiaa 58 pj SISl o0
Pedro- OT BibSys- OT seeker- OTDbase- Science direct- Pub med- Elsevier-

3Cooper(1998)

512103 eolc 0aSiluls "4 iAylgs Lb” 4 Q;);‘— olibia


http://www.magiran.com/
http://www.sid.ir/

L -

Dy
Yo 39,9 51 lixe

A5l (gm0 diSiw hlew (S8 plusl 5 Slas d5u0)d (il Sloyd Cudgize il Aoy &S YEe @

8l (gime aiS (8L JWS )5 s3h o Ghlon 5 Slopd Cudgiie fldie 3 oS SV @

sl 28 IS el (e b g 40M ¢ lsis 0 S slaofly & (Ve @
Yo 9,5 bz

AL YW B Y oy s odgame jl )b ST Y @

Ldgy adlyy SlBes plul 5 Slas gy 0 MM plo Sl oaS” Y. @
L adl Jbj)ldsp Y
sore Slilllan Sl g Al ol (0285 Slalllas g1 (055 2 g (2285 Slllas Jols ()90 adllae cpl sl (2l sl L5900
g gy sl dto o g otilof] Sllllas ¢ (6390 adllas cllis Sl any g 15 b)) Slalllas il 2lojl ) Silatunes
10045 ygy0 Slalllao glgl

5N Solatugs 90 @

D s glojl )5 @

Wi oo des Slidllas @

Vi Vol b o abbe Sldlae @

Vide (ge 350, @

Qi gps Ol @

Vigdge 0S5 @

Yioohl dallle @

Vigygpe dlie @
L o3> Julowi g o dls o £
Sloj e sloyd Cudgdme iy (b diged Slawi (¢ 5 Aiged 0950 caalllan 5| Cun caalllan g5 2 Jolds Vo 950 5l ol vy le Ml
D 2l o 9 2Ll sl Uhgy 0ad Ll sl clld g5 g 0ad Jlael Cydgaone
15 7)1 Ll 5l 593 Clegudge cuygme b psY cleMbl g ai oxilgd JolS jgb 4 goive lawgs cubld |y adlllas 4 399 Hlxo 45 dllie y»
42,5 )l anled oo Cogsl i 4 Joa S5 50
ol als o .0
ciliseo slodyy 4 i3y 5 (Ladge Jlosad pae Lo a4 Allie Ver cud cdl S plul 5Sles g (gixe diSw dige > dlde YA
Cuwd 38dos dgutp dinej 53 okl (B dlie FA b Bl Slopd)5 sladSug) 5 2l ¢ 29y wiile (SBgd plul 5 Shos i
A sl oy 5l ogr sy Cudgisme I il Sloyd Sy wyp 4 (ol job 4 Alie FY olag oyl 5l 4 Mg (cjre 4w ol )lew
Ohse 9y hileil bl 5 gire o ps (sire gl anle ire A Sl e Gllen 0 Mgl Cadgie plml s 4 dli
S bl 399 (sla Hlxo 4 dxg5 b dllie Y8 Lyl .50 7,15 adllas ) alKisles]

37 systematic review

B RCT

3 semi experimental

40 Interrupted time series
A CIMT

119 b « eow a)laib @93 2)93 * (ibANIGT b (ihag)y ~alc aslibos



................... )01 3Ly Csga0 )3)
- ]

-

o) 92 g (g diSs hilen SBe8 plul 3 Slas gy 10 (g)lal Cudgize b Jloyd 8 > 5,00, Bl pledl jgp0 dalllas I B
5 Bge gy S 0,500, ol & Al L sel vty anlgds L 8,5 LBy 3y90 dales il (ol basye cla cols 4S adllas
ol (6500 diSu hlon Cauwd 2, Slas Do 5 cawlio

ol ol ooShes Slgil g e JWd 4 (S p anls isuily .ol (YWS)5 )3 Gae SYeb Sl Jlo 5l (S gm0 4w
@ &S ol GWSe 5 (S hlew cpl pd o b gel edlit] pas AT o py asxy 5 Cawd b ol cpl 48l (IS oo
bl Mo plsl (igelyd g Wl pliil Gl s 51 i oalitwl § (S35 05059, (sla Culled pbs] (gl Miwe plusl 5l edlawl )3 (sauel b s
oW il M lae 00,8 Jolae  Suis g oS0l ales jl shgiyl gl (5)les caw Silg o el 0 Sk pl Dgd o
xd ialS 1) ond aidgel ool pac pgyuiw 5l 56 (03, Shes w4l o los g Al p (63,5dee LUy wShis 4 1y olhlew B 15

(]

ol yois Mo pliil 39 ses0 590l g Wl plail (53,8 dgame b a8 ol (63h (cob Jylow (gl (iSulyy Mo I (SO Sleyd Cudgazme
& ok abgel odlitwl pie oy p ade g i pliil I i odliil o 4 Sleyy Cudgisme a5 sad (o L5 Sladllas guls Pl el
DO =) 48,5 1,8 oolasiol 9 > g5 dy50 (o3 o hlow (S8 plul 3 Slas (6050 50 Fgo Aldlie SO leie

IMSIL ghlew sl iRl dblie SO Slopd Cudgizme &S W3S by don lgie 4 Sl wyp S5 50 Ko 4 W oels
Wadl uis Sloyd Cudgamme gy (iulys b dunlio )3 a5 ol lis dalllae () dons ol (G0 S jl s SBg8 plail 5,Sles
Pams Jiol381 1y (5055 05059y sla cdled )3 Mive pliil 1 ool HUlgs g zalS' 1) Slgb adow Xlgs o

A5 gy Voo A il Sen o Ty gainl g aldlie jlam Jlo ¥ gl Sleyd codgise 6 )B ke . sl 48,5 & jgo pols
S g0l ad) 8 (3 Sles MBS las a1 an &S Cawl oluil G eslawl ialial Sleyd Cudgase I am oS sl LS (g9
ain ¥ oy &b ey 0 cele ptin (ly ol ond cu] oS a8 alil ¢ SBgs pluil Sless d Sloy Cudgie sla by gl
S am Jlo 93 oo (S5 CutS 9 5,Sles s o ol 42538 Ll aiSn Slole ALY 48" Shlew jd 39y oyl cslynl g oo dgdxe
M1 Sn bsgie b cnas 5,Sloe MBS (6l a5l Shlow 13 )b 3163 (clyls (ogy ol cplplo 3,5 alslie aén ¥

Sl i ot Mine pliil 9y 30 el & G a4y Sloyd Cadgazme glgil 51 (S yo sl Tal B 55505 (sla gy 4 (Sloyd Cudgione
5 @0 53 obg) 2 1M a5l (o 290 iSEd dliusg 4 pllus Pl it ol 13 5 0,5 0 B (ST (9, 8kae IS SO p 8
D99y 2 S o odlil ey Bj9el o b L Mie pll 5l Jlan @t opl )3 g 395 (oo dgdme oy lele yuin ,d Hlen Cawd
by 1y il slb 0)9d ke cpl 3 g Abgy o ) (ESwd dzin Ve gl 5gy 0 el B Gte 4 Hlew T piite Sleyd codgae
hlew (SBgs sl 5 Shas 39000 5> Llg3 o B9y cpl 4 dimd o ylis Slalllas a1 939 b oplpli [ 1655 e 0,00 3,509, ol 5
sl Sl & (ko (paien 45 315 (lons 53 ol Laulpd sy 4 3l ML 5 Sge cdsusly Johite (sl oy ) Cons (gm0 4w
g M7 VMM (L (5 B olo dur () Sl o alsyo )3 JFY YA Y0 A N (ol ¥ 51 a8 )l alsyo 13 ol jlews 051 aly
g S0 gy ol Sl 4l (oo TN (s S 5l ) e Al ye

Cuolio gom (S diold il ogMe il Cuwd 3,59, opl 5l ol (00 Sdas i S lis 4 ol jlow 4SSl gly ol L Clllas
Jloys gy (5> dteld g (piisg 9 (istnge 42> ¥O ()1 (332 420 FO (STl g (iSUS a2)3 ) plal Sl 359 Jolie )

Cannsd jd STl g puiinST 58T anyd Ve g LSSl > cpiiiaST 08T asd Ve o )0 0T iz 4> Ve Jilas b (e 50
VB YE Y e (MMSE) Wl sl 5 Slas 5 sl azily

“28hi & et al.

S m.CIMT

“Steven Wolf

“Sshaping

“Distributed CIMT(dCIMT)

512103 eolc 0aSiluls "4 iAylgs Lb” 4 9;)2— olibia



- -
0059y sla cdled )3 WJlo pluil Cawd g o 5l Connd OB Jlow )] )3 45 395 oo lou] Sl b g iSwd dlawly 4 Bdes cudgase

gz Vb sl o ogase b Wy b g Ngd sddy OLJ Ll b i (pl A8 ooliiw] dgmre (00, Sdas iy b 4 (S5
Paa Y LY clpseycels 5L gl ol oy Ar Codgize o osd plosl lalllae yuiw > [TV G0s ol i)

ol 355 JE Mo sl b (o3 ,Shas (glay cullad o yed 5 (Bjg0] v jlow Cal p3Y Codgame ey MM ) oad wib )3 s
2,5k 05y s Sl ity (2 o8 5 Sloys )5, 355 51 bl sl Calld ¢ (555 epoy sl calld ol g e o il
Celo YL gaa YUY Gisdy joy 10 Celo & Canl yigp a5 8l ol g b 9 (Slopd )5 sl asliys 5 jlows bl lo culed oo |
Jole cla o9y 4w )bl codgazme b Sloyd e8> s plool Gldllas (oled )5 [T TN 5l Jlgie aiae & Cite 4
2 ol b Jg el e o3,Shes sla LUy 8l s FMILMAL&FuUgl-Meyer test cla b)) zbs 5 s b dsuily
D3 e Gl oy & 5l (SN 0yei9) Sl 3 sl Gl

4 dog b 2,8 SlBgd pluil 5 Slas dgupy o calisre Slayd a4y Wilg o Sloyd Cudgaome aS) deng b ol awyp Y lde den
390 yloj JBlas oS Canl Ly BB aSS opl Cudgizme yloj pd o &)l caliste (ayllsg g Cudgizte (gly odlitul 3)s0 yusio (slosle;
by &l Codgazme e 3 (g o &S s ped g Cudlad oy yins AT L g G Colles gl Sl 4 iy glp Codgase (o 1 5L
Ylial g 3,185 3929 gogad (ol 3 )l B €8 axis olg5 (o0 SVle () (uyp b Sl plST ay (grugllas @l 4 b
SIS S loj ey eS8 alox 5115 3929 Cudgazes (loj 53 0 B Clid g5 5 Cadgine (loj (e > (lisee sy Sl
ol oo sl ool Vo ;> asul @ dngi b S5y 5 Give SuilS baslyd ¢ Jlow 016551 4

S sl

IMST 33 0005 sl 108 SBg8 pluil Cudgame ) odlitul b a8 canl (63,559, (Sloyd Cudgaze yope oyl | Juols ola il bl 4
Sledgy 4 3)Sgy cpl 5 0 53,8kes bl 25ty s Mo plul L S hete Sl ped plsl g (gi00 A ) B (g0 Slas
0333 ol 4108 Al ol sl 03l 4| Sloyd Codgizme I Vgl a5 by sub Lol sad plol cilisce Slallae (> 545T6S
T 31y Codgame Cpdizme yidw Cal ool lallas )3 a5 johailods g 395 dgaome Kool b g LiSiwd bawgs (gylhn lo; 72 Cote &
2 Ubel wile (63,Skas Bes @l el cod oy sl ¥ B Y Gte 4y Cudgazes b ol aSiyl s 4y il 03, dogs (g5l o
sl clld wile (555 0005 sla clled ploml 4 e ) oy ol a5 905 e L e ST 5,505, 5 ekl sl
Bl e > i 9851 &8 > plol (QUlg b low b9y cl jleslial sl sl (o3 393 slo cllad (> b g 395 jl el
Sle p 3l > Sas a5l sl Cand o pwiSTl g i guST da Ve g HLSSH o S ST dnpd Ve s V-
vy oleal ol 53l g w3l oslata] LB Lol 4 b 358 oo oolitl Cudgaste (gl 45 iSws a8L YE B Y+ o MMSE™
5 8 iy yed odes 5l 2 Jylg ) odlizal b 5 (5055 0pejsy slo ol dlas )3 slogs 5] Sliypos Jold Wl oo liy i S
o3 Nas iyl 5 BT ) S ajel o)l (3, S 5 e aSle () Wl sle Clled s Jol 055 oo pll Cudgaze (o
62,549, 5l o3lil § (53,5 (65 5 (1205818 <05 Souo g0 (3,5 6l (3,5 Gl cydgs 35 )] wile (9 Slas (gla b
el Gloyd )18y 5 (g2 S

S 0258 G b (lews (poie g 0l Cou s Jolye dan (0 Jloyd Cudgizme oS ol L i ploul Glalllas zuls ez b jgpe ()
2 A g i aw plhlen (SB8 plil (0hee o 2Ulg 390 53 (iSlY gy Sldleyd A s g Cusl 2l BB cuslio 0
D gt glb o 4 35 (S5 S g S o SlersS o ol b g sl g0 00 b gal oalil pas pgais

alises (sl G 4 by ol ded )b 2539 (g)la] Sloyd Cudgaze (glynl o alitke gla (Bgy o lis adllas oyl :O‘OM
b ohles 51 (ol 09,5 S 3 12l gy 5> gl (Jg Al 4l (gjme aiSw () )lony (SBg3 plil 5 Slas (3910 > S U Wl (o0
sle Sy b ghlow 5 (295 ) ilial Gloyd Cadgaze Cilitie slo (ybg) 298 (o ey Canl 00l gy LSy slb (S

“TTaube

48 Task specific training

4 Mini Mental State Evaluation
0. ADL& IADL

119 b « eow a)laib @93 2)93 * (ibANIGT b (ihag)y ~alc aslibos



................... )81 ileys Capsgsas i)
- ]
P @ > G ool i8e ) dipe les . sl 3 e S golow 1 gl alsyo da )3 b9y plAS 358 (aseiio 390 (o) (lese
Do w0 (sl Joltio slaleyd plo b dunlie 10 3)50 cpl Cunl p3Y cplpls ol 00uid awyp Olllas
b Codguxo
P9 sy (il ol b Cusgioe Sl (o SVl phn LS (yie ) gy pe
S50 g S
g Seby hjeel oasutily ele i slael ) aowg cpl 4 3l o (b3 bjgel 01 Cgme asl (UL I 43Sy dlde )
S il 03905 (63l og cnl Pl 3 & Ly et (S pole oSl ol pole 218l (lgae 5 loy)lS oBjsel 09,5
Dged (o0
&b

1. Langhorne P, Coupar F, Pollock A. Motor recovery after stroke: a systematic review. Lancet Neurol.
2009;8(8):741-54.

2. Morris JH, van Wijck F, Joice S, Ogston SA, Cole I, MacWalter RS. A comparison of bilateral and unilateral
upper-limb task training in early poststroke rehabilitation: a randomized controlled trial. Arch Phys Med
Rehabil. 2008;89(7):1237-45.

3. Suputtitada A, Suwanwela NC, Tumvitee S. Tumvitee, Effectiveness of constraint-induced movement therapy in
chronic stroke patients. J Med Assoc Thai. 2004;87(12):1482-90.

4. Taub E, Miller NE, Novack TA, Cook EW 3rd, Fleming WC, Nepomuceno CS, Connell JS, Crago JE.

Arch Phys Med Rehabil. 1993;74(4):347-54.

5. Dahl A, et al. Short-and long-term outcome of constraint-induced movement therapy after stroke: a randomized
controlled feasibility trial. Clin Rehabil. 2008;22(5):436-47.

6. Page SJ, Levine P, Leonard A, Szaflarski JP, Kissela BM. Modified constraint-induced therapy in chronic
stroke: results of a single-blinded randomized controlled trial.Phys Ther. 2008;88(3):333-40.

7. Wolf SL. Revisiting constraint-induced movement therapy: are we too smitten with the mitten? Is all nonuse
“learned”? and other quandaries. Physical Therapy, 2007; 87(9): 1212-1223.

8. Broome, ME. Integrative literature reviews for the development of concepts. Concept development in nursing:
foundations, techniques and applications. Philadelphia: WB Saunders Company, 2000: p. 231-50.

9. Pendelton H M, Schultz Krohn W. Pedretti’s occupational therapy practice skills for physical dysfunction, sixth
edition, Elsevier science Division 2006. chapter30.

10. Levy CE, et al. Functional MRI evidence of cortical reorganization in upper-limb stroke hemiplegia treated with
constraint-induced movement therapy. Am J Phys Med Rehabil. 2001;80(1):4-12.

11. Peurala, SH, et al. Effectiveness of constraint-induced movement therapy on activity and participation after
stroke: a systematic review and meta-analysis of randomized controlled trials. Clin Rehabil. 2012;26(3):209-23.

12. Mcintyre A, et al. Systematic review and meta-analysis of constraint-induced movement therapy in the
hemiparetic upper extremity more than six months post stroke. Topics in stroke rehabilitation, 2012; 19(6): 499-
513.

13. Stevenson T, et al. Constraint-Induced Movement Therapy Compared to Dose-Matched Interventions for Upper-
Limb Dysfunction in Adult Survivors of Stroke: A Systematic Review with Meta-analysis. Physiotherapy
Canada, 2012;64(4): 397-413.

14.Nijland R, et al. Constraint-induced movement therapy for the upper paretic limb in acute or sub-acute stroke: a
systematic review. International Journal of Stroke, 2011;6(5): 425-433.

15. Hakkennes S. Keating JL. Constraint-induced movement therapy following stroke: a systematic review of
randomised controlled trials. Aust J Physiother. 2005;51(4):221-31.

16. Bonaiuti, DL, Rebasti P, Sioli. The constraint induced movement therapy: a systematic review of randomised
controlled trials on the adult stroke patients. Eura Medicophys. 2007;43(2):139-46.

17. Corbetta D, et al. Constraint-induced movement therapy in stroke patients: systematic review and meta-analysis.
Eur J Phys Rehabil Med. 2010;46(4):537-44.

18. Bjorklund A, Fecht A. The effectiveness of constraint-induced therapy as a stroke intervention: a meta-analysis.
Occup Ther Health Care. 2006;20(2):31-49

512103 eolc 0aSiluls "4 iAylgs Lb” 4 Q;);‘— olibia


http://www.ncbi.nlm.nih.gov/pubmed/19608100
http://www.ncbi.nlm.nih.gov/pubmed?term=Morris%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=18586126
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Wijck%20F%5BAuthor%5D&cauthor=true&cauthor_uid=18586126
http://www.ncbi.nlm.nih.gov/pubmed?term=Joice%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18586126
http://www.ncbi.nlm.nih.gov/pubmed?term=Ogston%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=18586126
http://www.ncbi.nlm.nih.gov/pubmed?term=Cole%20I%5BAuthor%5D&cauthor=true&cauthor_uid=18586126
http://www.ncbi.nlm.nih.gov/pubmed?term=MacWalter%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=18586126
http://www.ncbi.nlm.nih.gov/pubmed/18586126
http://www.ncbi.nlm.nih.gov/pubmed/18586126
http://www.ncbi.nlm.nih.gov/pubmed?term=Suputtitada%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15822545
http://www.ncbi.nlm.nih.gov/pubmed?term=Suwanwela%20NC%5BAuthor%5D&cauthor=true&cauthor_uid=15822545
http://www.ncbi.nlm.nih.gov/pubmed?term=Tumvitee%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15822545
http://www.ncbi.nlm.nih.gov/pubmed/15822545
http://www.ncbi.nlm.nih.gov/pubmed/?term=Short-and+long-term+outcome+of+constraint-induced+movement+therapy+after+stroke%3A+a+randomized+controlled+feasibility+trial
http://www.ncbi.nlm.nih.gov/pubmed/18174447
http://www.ncbi.nlm.nih.gov/pubmed/18174447
http://www.ncbi.nlm.nih.gov/pubmed/?term=Functional+MRI+evidence+of+cortical+reorganization+in+upper-limb+stroke+hemiplegia+treated+with+constraint-induced+movement+therapy
http://www.ncbi.nlm.nih.gov/pubmed/16321129

- -

19. Shi, YX, et al. Modified constraint-induced movement therapy versus traditional rehabilitation in patients with
upper-extremity dysfunction after stroke: a systematic review and meta-analysis. Arch Phys Med Rehabil.
2011;92(6):972-82

20. Wu CY, Chen CL, Tang SF, Lin KC, Huang YY. Kinematic and clinical analyses of upper-extremity
movements after constraint-induced movement therapy in patients with stroke: a randomized controlled trial.
Arch Phys Med Rehabil. 2007;88(8):964-70.

21.Boake, C., et al., Constraint-induced movement therapy during early stroke rehabilitation. Neurorehabil Neural
Repair. 2007;21(1):14-24.

22.Wu CY, Lin KC, Chen HC, Chen IH, Hong WH. Effects of modified constraint-induced movement therapy on
movement kinematics and daily function in patients with stroke: a kinematic study of motor control
mechanisms. Neurorehabil Neural Repair. 2007;21(5):460-6.

23. Treger I, Aidinof L, Lehrer H, Kalichman L. Modified constraint-induced movement therapy improved upper
limb function in subacute poststroke patients: a small-scale clinical trial. Top Stroke Rehabil. 2012;19(4):287-93

24. Brunner IC, Skouen JS, Strand LI. Is modified constraint-induced movement therapy more effective than
bimanual training in improving arm motor function in the subacute phase post stroke? A randomized controlled
trial. Clin Rehabil. 2012;26(12):1078-86.

25. Hayner K, Gibson G, Giles GM. Comparison of constraint-induced movement therapy and bilateral treatment of
equal intensity in people with chronic upper-extremity dysfunction after cerebrovascular accident. Am J Occup
Ther. 2010;64(4):528-39.

26. Wolf SL, Winstein CJ, Miller JP, Thompson PA, Taub E, Uswatte G, Morris D, Blanton S, Nichols-Larsen D,
Clark PC. Retention of upper limb function in stroke survivors who have received constraint-induced movement
therapy: the EXCITE randomised trial. Lancet Neurol. 2008;7(1):33-40.

27.Zhong-ling G., Effects of constraint induced movement therapy (CIMT) on upper limb functional recovery
improvement in patients with hemiplegic stroke. Medical Journal of Chinese People's Health, 2011. 16: p. 006.

28. Askim T. Indredavik B. Outcomes 12 months after a constraint induced movement therapy program were
maintained for an additional year. Aust J Physiother. 2008;54(2):141.

29. Dromerick AW, Edwards DF, Hahn M. Does the application of constraint-induced movement therapy during
acute rehabilitation reduce arm impairment after ischemic stroke? Stroke. 2000;31(12):2984-8.

30. McCall M, McEwen S, Colantonio A, Streiner D, Dawson DR. Modified constraint-induced movement therapy
for elderly clients with subacute stroke. Am J Occup Ther. 2011;65(4):409-18.

31.Bonifer NM, Anderson KM, Arciniegas DB. Constraint-induced movement therapy after stroke: efficacy for
patients with minimal upper-extremity motor ability. Arch Phys Med Rehabil. 2005;86(9):1867-73.

32.Leung DP, Ng AK, Fong KN. Effect of small group treatment of the modified constraint induced movement
therapy for clients with chronic stroke in a community setting. Hum Mov Sci. 2009;28(6):798-808.

33.Huang YH, Wu CY, Lin KC, Hsieh YW, Snow WM, Wang TN.Determinants of Change in Stroke-Specific
Quality of Life After Distributed Constraint-Induced Therapy. Am J Occup Ther. 2013;67(1):54-63

34.Kitago T, Liang J, Huang VS, Hayes S, Simon P, Tenteromano L, Lazar RM, Marshall RS, Mazzoni P,
Lennihan L, Krakauer JW.Improvement After Constraint-Induced Movement Therapy Recovery of Normal
Motor Control or Task-Specific Compensation? Neurorehabil Neural Repair. 2013;27(2):99-109.35.

35. Kondnen M, Tarkka IM, Niskanen E, Pihlajaméki M, Mervaala E, Pitkdnen K, Vanninen R. Functional MRI
and motor behavioral changes obtained with constraint-induced movement therapy in chronic stroke. Eur J
Neurol. 2012;19(4):578-86.

36. Kalantary M, Shafiee Z. The effects of simultaneous use of task-oriented training and constraint-induced
movement therapy on upper limb motor performance in hemiplegic adult patients. J Res Rehabil Sci 2013; 9(2):
253-65. [In Persian]

37. Abdolvahab M, Ghorbani H, Olyaei GR. The time effects of constraint-induced therapy on functions,
coordination and movements of upper extremity of adult patients With hemiplegia. mrj 2008, 2(2): 13-19. [In
Persian]

38.Wu Cy, et al. Pilot trial of distributed constraint-induced therapy with trunk restraint to improve poststroke reach
to grasp and trunk kinematics. Neurorehabilitation and neural repair. 2012; 26(3): 247-255.

39. Gillot AJ, Holder-Walls A, Kurtz JR, Varley NC. Perceptions and experiences of two survivors of stroke who
participated in constraint-induced movement therapy home programs. Am J Occup Ther. 2003;57(2):168-76.

119 b « eow a)laib @93 2)93 * (ibANIGT b (ihag)y ~alc aslibos


http://www.ncbi.nlm.nih.gov/pubmed/?term=Modified+constraint-induced+movement+therapy+versus+traditional+rehabilitation+in+patients+with+upper-extremity+dysfunction+after+stroke%3A+a+systematic+review+and+meta-analysis
http://www.ncbi.nlm.nih.gov/pubmed?term=Treger%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22750958
http://www.ncbi.nlm.nih.gov/pubmed?term=Aidinof%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22750958
http://www.ncbi.nlm.nih.gov/pubmed?term=Lehrer%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22750958
http://www.ncbi.nlm.nih.gov/pubmed?term=Kalichman%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22750958
http://www.ncbi.nlm.nih.gov/pubmed/?term=Modified+constraint-induced+movement+therapy+improved+upper+limb+function+in+subacute+poststroke+patients%3A+a+small-scale+clinical+trial
http://www.ncbi.nlm.nih.gov/pubmed?term=Brunner%20IC%5BAuthor%5D&cauthor=true&cauthor_uid=22561098
http://www.ncbi.nlm.nih.gov/pubmed?term=Skouen%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=22561098
http://www.ncbi.nlm.nih.gov/pubmed?term=Strand%20LI%5BAuthor%5D&cauthor=true&cauthor_uid=22561098
http://www.ncbi.nlm.nih.gov/pubmed/?term=Is+modified+constraint-induced+movement+therapy+more+effective+than+bimanual+training+in+improving+arm+motor+function+in+the+subacute+phase+post+stroke%3F+A+randomized+controlled+trial
http://www.ncbi.nlm.nih.gov/pubmed?term=Hayner%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20825123
http://www.ncbi.nlm.nih.gov/pubmed?term=Gibson%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20825123
http://www.ncbi.nlm.nih.gov/pubmed?term=Giles%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=20825123
http://www.ncbi.nlm.nih.gov/pubmed/?term=Comparison+of+constraint-induced+movement+therapy+and+bilateral+treatment+of+equal+intensity+in+people+with+chronic+upper-extremity+dysfunction+after+cerebrovascular+accident
http://www.ncbi.nlm.nih.gov/pubmed/?term=Comparison+of+constraint-induced+movement+therapy+and+bilateral+treatment+of+equal+intensity+in+people+with+chronic+upper-extremity+dysfunction+after+cerebrovascular+accident
http://www.ncbi.nlm.nih.gov/pubmed?term=Wolf%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=18077218
http://www.ncbi.nlm.nih.gov/pubmed?term=Winstein%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=18077218
http://www.ncbi.nlm.nih.gov/pubmed?term=Miller%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=18077218
http://www.ncbi.nlm.nih.gov/pubmed?term=Thompson%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=18077218
http://www.ncbi.nlm.nih.gov/pubmed?term=Taub%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18077218
http://www.ncbi.nlm.nih.gov/pubmed?term=Uswatte%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18077218
http://www.ncbi.nlm.nih.gov/pubmed?term=Morris%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18077218
http://www.ncbi.nlm.nih.gov/pubmed?term=Blanton%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18077218
http://www.ncbi.nlm.nih.gov/pubmed?term=Nichols-Larsen%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18077218
http://www.ncbi.nlm.nih.gov/pubmed?term=Clark%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=18077218
http://www.ncbi.nlm.nih.gov/pubmed/?term=Retention+of+upper+limb+function+in+stroke+survivors+who+have+received+constraint-induced+movement+therapy%3A+the+EXCITE+randomised+trial
http://www.ncbi.nlm.nih.gov/pubmed/18492006
http://www.ncbi.nlm.nih.gov/pubmed?term=Dromerick%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=11108760
http://www.ncbi.nlm.nih.gov/pubmed?term=Edwards%20DF%5BAuthor%5D&cauthor=true&cauthor_uid=11108760
http://www.ncbi.nlm.nih.gov/pubmed?term=Hahn%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11108760
http://www.ncbi.nlm.nih.gov/pubmed/?term=Does+the+application+of+constraint-induced+movement+therapy+during+acute+rehabilitation+reduce+arm+impairment+after+ischemic+stroke
http://www.ncbi.nlm.nih.gov/pubmed?term=Bonifer%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=16181956
http://www.ncbi.nlm.nih.gov/pubmed?term=Anderson%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=16181956
http://www.ncbi.nlm.nih.gov/pubmed?term=Arciniegas%20DB%5BAuthor%5D&cauthor=true&cauthor_uid=16181956
http://www.ncbi.nlm.nih.gov/pubmed/?term=Constraint-induced+movement+therapy+after+stroke%3A+efficacy+for+patients+with+minimal+upper-extremity+motor+ability
http://www.ncbi.nlm.nih.gov/pubmed?term=Leung%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=19837473
http://www.ncbi.nlm.nih.gov/pubmed?term=Ng%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=19837473
http://www.ncbi.nlm.nih.gov/pubmed?term=Fong%20KN%5BAuthor%5D&cauthor=true&cauthor_uid=19837473
http://www.ncbi.nlm.nih.gov/pubmed/?term=Effect+of+small+group+treatment+of+the+modified+constraint+induced+movement+therapy+for+clients+with+chronic+stroke+in+a+community+setting
http://www.ncbi.nlm.nih.gov/pubmed?term=Huang%20YH%5BAuthor%5D&cauthor=true&cauthor_uid=23245783
http://www.ncbi.nlm.nih.gov/pubmed?term=Wu%20CY%5BAuthor%5D&cauthor=true&cauthor_uid=23245783
http://www.ncbi.nlm.nih.gov/pubmed?term=Lin%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=23245783
http://www.ncbi.nlm.nih.gov/pubmed?term=Hsieh%20YW%5BAuthor%5D&cauthor=true&cauthor_uid=23245783
http://www.ncbi.nlm.nih.gov/pubmed?term=Snow%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=23245783
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20TN%5BAuthor%5D&cauthor=true&cauthor_uid=23245783
http://www.ncbi.nlm.nih.gov/pubmed/?term=Determinants+of+Change+in+Stroke-Specific+Quality+of+Life+After+Distributed+Constraint-Induced+Therapy.
http://mrj.tums.ac.ir/browse.php?mag_id=15&slc_lang=en&sid=1
http://www.ncbi.nlm.nih.gov/pubmed?term=Gillot%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=12674308
http://www.ncbi.nlm.nih.gov/pubmed?term=Holder-Walls%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12674308
http://www.ncbi.nlm.nih.gov/pubmed?term=Kurtz%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=12674308
http://www.ncbi.nlm.nih.gov/pubmed?term=Varley%20NC%5BAuthor%5D&cauthor=true&cauthor_uid=12674308

................... )01 3Ly Csga0 )3)

- ]

40.Rowe VT, Blanton S, Wolf SL.Long-term follow-up after constraint-induced therapy: A case report of a chronic
stroke survivor. Am J Occup Ther. 2009;63(3):317-22.

41.Ro T, Noser E, Boake C, Johnson R, Gaber M, Speroni A, Bernstein M, et al. Functional reorganization and
recovery after constraint-induced movement therapy in subacute stroke: case reports. Neurocase. 2006;12(1):50-
60.

42.Nijland R, van Wegen E, van der Krogt H, Bakker C, Buma F, Klomp A, et al.Characterizing the Protocol for
Early Modified Constraint-induced Movement Therapy in the EXPLICIT-Stroke Trial. Physiother Res Int.
2013;18(1):1-15.

43.Taub E, Uswatte G, Elbert T. New treatments in neurorehabiliation founded on basic research. Nat Rev
Neurosci. 2002;3(3):228-36.

44, Wolf SL, Lecraw DE, Barton LA, Jann BB. Forced use of hemiplegic upper extremities to reverse the effect of
learned nonuse among chronic stroke and head-injured patients. Exp Neurol. 1989;104(2):125-32.

45.Fritz SL, Light KE, Patterson TS, Behrman AL, Davis SB. Active finger extension predicts outcomes after
constraint-induced movement therapy for individuals with hemiparesis after stroke. Stroke. 2005;36(6):1172-7.

46. Meagher C (2011) Development and pilot evaluation of a web-supported programme of Constraint Induced
Therapy following stroke, Available at: http://eprints.soton.ac.uk/id/eprint/272682 (Accessed: 2012).

47.Winstein CJ, Miller JP, Blanton S, Taub E, Uswatte G, Morris D, et al.Methods for a multisite randomized trial
to investigate the effect of constraint-induced movement therapy in improving upper extremity function among
adults recovering from a cerebrovascular stroke. Neurorehabil Neural Repair. 2003;17(3):137-52.

48.Rowe VT, Blanton S, Wolf SL. Wolf, Long-term follow-up after constraint-induced therapy: A case report of a
chronic stroke survivor. Am J Occup Ther. 2009;63(3):317-22.

49. Gillot AJ, Holder-Walls A, Kurtz JR, Varley NC. Perceptions and experiences of two survivors of stroke who
participated in constraint-induced movement therapy home programs. Am J Occup Ther. 2003;57(2):168-76.

512103 eolc 0aSiluls "4 iAylgs Lb” 4, Q;);‘— oliba


http://www.ncbi.nlm.nih.gov/pubmed?term=Rowe%20VT%5BAuthor%5D&cauthor=true&cauthor_uid=19522140
http://www.ncbi.nlm.nih.gov/pubmed?term=Blanton%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19522140
http://www.ncbi.nlm.nih.gov/pubmed?term=Wolf%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=19522140
http://www.ncbi.nlm.nih.gov/pubmed/?term=Long-term+follow-up+after+constraint-induced+therapy%3A+A+case+report+of+a+chronic+stroke+survivor
http://www.ncbi.nlm.nih.gov/pubmed?term=Ro%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16517515
http://www.ncbi.nlm.nih.gov/pubmed?term=Noser%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16517515
http://www.ncbi.nlm.nih.gov/pubmed?term=Boake%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16517515
http://www.ncbi.nlm.nih.gov/pubmed?term=Johnson%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16517515
http://www.ncbi.nlm.nih.gov/pubmed?term=Gaber%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16517515
http://www.ncbi.nlm.nih.gov/pubmed?term=Speroni%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16517515
http://www.ncbi.nlm.nih.gov/pubmed?term=Bernstein%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16517515
http://www.ncbi.nlm.nih.gov/pubmed/?term=Functional+reorganization+and+recovery+after+constraint-induced+movement+therapy+in+subacute+stroke%3A+case+reports
http://www.ncbi.nlm.nih.gov/pubmed?term=Nijland%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22383331
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Wegen%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22383331
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20der%20Krogt%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22383331
http://www.ncbi.nlm.nih.gov/pubmed?term=Bakker%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22383331
http://www.ncbi.nlm.nih.gov/pubmed?term=Buma%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22383331
http://www.ncbi.nlm.nih.gov/pubmed?term=Klomp%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22383331
http://www.ncbi.nlm.nih.gov/pubmed/?term=Characterizing+the+Protocol+for+Early+Modified+Constraint%E2%80%90induced+Movement+Therapy+in+the+EXPLICIT%E2%80%90Stroke+Trial
http://www.ncbi.nlm.nih.gov/pubmed?term=Taub%20E%5BAuthor%5D&cauthor=true&cauthor_uid=11994754
http://www.ncbi.nlm.nih.gov/pubmed?term=Uswatte%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11994754
http://www.ncbi.nlm.nih.gov/pubmed?term=Elbert%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11994754
http://www.ncbi.nlm.nih.gov/pubmed/?term=New+treatments+in+neurorehabiliation+founded+on+basic+research
http://www.ncbi.nlm.nih.gov/pubmed/?term=New+treatments+in+neurorehabiliation+founded+on+basic+research
http://www.ncbi.nlm.nih.gov/pubmed?term=Wolf%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=2707361
http://www.ncbi.nlm.nih.gov/pubmed?term=Lecraw%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=2707361
http://www.ncbi.nlm.nih.gov/pubmed?term=Barton%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=2707361
http://www.ncbi.nlm.nih.gov/pubmed?term=Jann%20BB%5BAuthor%5D&cauthor=true&cauthor_uid=2707361
http://www.ncbi.nlm.nih.gov/pubmed/?term=Forced+use+of+hemiplegic+upper+extremities+to+reverse+the+effect+of+learned+nonuse+among+chronic+stroke+and+head-injured+patients
http://www.ncbi.nlm.nih.gov/pubmed?term=Fritz%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=15890987
http://www.ncbi.nlm.nih.gov/pubmed?term=Light%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=15890987
http://www.ncbi.nlm.nih.gov/pubmed?term=Patterson%20TS%5BAuthor%5D&cauthor=true&cauthor_uid=15890987
http://www.ncbi.nlm.nih.gov/pubmed?term=Behrman%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=15890987
http://www.ncbi.nlm.nih.gov/pubmed?term=Davis%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=15890987
http://www.ncbi.nlm.nih.gov/pubmed/?term=Active+finger+extension+predicts+outcomes+after+constraint-induced+movement+therapy+for+individuals+with+hemiparesis+after+stroke
http://www.ncbi.nlm.nih.gov/pubmed?term=Winstein%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=14503435
http://www.ncbi.nlm.nih.gov/pubmed?term=Miller%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=14503435
http://www.ncbi.nlm.nih.gov/pubmed?term=Blanton%20S%5BAuthor%5D&cauthor=true&cauthor_uid=14503435
http://www.ncbi.nlm.nih.gov/pubmed?term=Taub%20E%5BAuthor%5D&cauthor=true&cauthor_uid=14503435
http://www.ncbi.nlm.nih.gov/pubmed?term=Uswatte%20G%5BAuthor%5D&cauthor=true&cauthor_uid=14503435
http://www.ncbi.nlm.nih.gov/pubmed?term=Morris%20D%5BAuthor%5D&cauthor=true&cauthor_uid=14503435
http://www.ncbi.nlm.nih.gov/pubmed/14503435
http://www.ncbi.nlm.nih.gov/pubmed?term=Rowe%20VT%5BAuthor%5D&cauthor=true&cauthor_uid=19522140
http://www.ncbi.nlm.nih.gov/pubmed?term=Blanton%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19522140
http://www.ncbi.nlm.nih.gov/pubmed?term=Wolf%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=19522140
http://www.ncbi.nlm.nih.gov/pubmed/?term=Long-term+follow-up+after+constraint-induced+therapy%3A+A+case+report+of+a+chronic+stroke+survivor
http://www.ncbi.nlm.nih.gov/pubmed?term=Gillot%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=12674308
http://www.ncbi.nlm.nih.gov/pubmed?term=Holder-Walls%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12674308
http://www.ncbi.nlm.nih.gov/pubmed?term=Kurtz%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=12674308
http://www.ncbi.nlm.nih.gov/pubmed?term=Varley%20NC%5BAuthor%5D&cauthor=true&cauthor_uid=12674308
http://www.ncbi.nlm.nih.gov/pubmed/?term=Perceptions+and+experiences+of+two+survivors+of+stroke+who+participated+in+constraint-induced+movement+therapy+home+programs

