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Abstract

Aim and Background: Movement function and daily activities of hemiplegic children are defective; therefore,
the aim of this study was to compare the effectiveness of a selected exercise program and rehabilitation and a
selected exercise program with rehabilitation on the motor skills of unhealthy hands of hemiplegic children.
Methods and Materials: The research method is quasi-experimental. The statistical population consisted of
hemiplegic children referring to Tavaniab, Zanko and Kimia rehabilitation centers in Kermanshah. The statistical
sample of the study was 30 people based on the inclusion criteria who were randomly divided into 3 groups of
10 people and in the next stage 24 people remained based on the exclusion criteria. The research instrument was
a demographic questionnaire and MABC-2 test. Dependent t-test and one-way analysis of variance were used to
analyze the data.

Findings: The results showed that there was a significant difference between pre-test and post-test of both
experimental groups in all variables (p<0.001). There was a significant difference in the nail and board variable
between the rehabilitation group and the selected group with rehabilitation (P<0.001). But there was no
significant difference between the other groups (P> 0.001). There is a significant difference in the page threading
variable between the rehabilitation group and the selected group with rehabilitation (P<0.001). But there was no
significant difference between the other groups (P> 0.001). There is a significant difference in the maze drawing
variable between the rehabilitation group and the selected group with rehabilitation (P<0.001). But there was no
significant difference between the selected group and rehabilitation (P>0.001).

Conclusions: It can be concluded that the selected group with rehabilitation has a better effect on the variables
of beanbag, nail and board, threading and drawing maze than other groups.

Keywords: Motor skills, Exercise, Rehabilitation, Children, Hemiplegia

Citation: Akbari Nia S, Ghasemi A, Shojaei M, Vaez Mousavi SMK. Comparison of the Effectiveness of a Selected
Exercise Program and Rehabilitation and a Selected Exercise Program with Rehabilitation on the Motor Skills of
Unhealthy Hand in Children with Hemiplegia. Res Behav Sci 2022; 20(3):390-400.

* Masoumeh Shojaei,
Email: m.shojaei@alzahra.ac.ir



http://orcid.org/0000-0001-5116-8039
http://dx.doi.org/10.52547/rbs.20.3.390
https://dor.isc.ac/dor/20.1001.1.17352029.1401.20.3.1.9
http://rbs.mui.ac.ir/article-1-1388-en.html

[ Downloaded from rbs.mui.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.17352029.1401.20.3.1.9]

[ DOI: 10.52547/rbs.20.3.390 ]

L 0 ol i (i3 0 40l 33 9 (iRl g g it (43 503 4ol 39 9 (it 1 dumilic

S (0B U Il pd Cawd (I 3> g g3 (il g

v S doguaro ‘Yw@ I KW ey JUC L IRVESW

Oyl ot e ool D1 oKl i g pole dnly o IS Ay Ay eSS (€58 (gemuididly -
ol el ol g pole doly oMl ST oSl ¢ o359 pole g (S 09)5 kil =¥
Ol el o oSl s e Sl o 5 oy 3,5 s (g o) Y

Ol el o plol olSiily ¢ Sl pole 0D ¢ Saucun 5 04,5 dlwl —¥

Yd?‘“?" 5&‘5 rg.lols oS0 S ¢

FXVLES

Sy il alie Gimgiy il J) Bae cnlpls 1adlioe Al G 3k er QIS Aljg) slacalld 5 (S 2,515 18N g Al
D92 G o U355 oy Cand (5 > e g (il Lol yen CStie (g yed asly g (pdonly g CSte (S yed asly

2 LsaS 5 5535 ol (el S0 4y oaiSanalye (g3l om 0551y ()lel amsle Bl o (18 desd el g, (g g Slge
5 Ve 09,5 Y 4 03w B0lal i yguods 45 Widg H&5 Yo g 4 59 slajlre wloly g (o ylel dges ainly JSUts oLl S o
MABC-2 (90l 5 Sl S0 aoliviiny |y i I3l asaile (Bl jis YF (imgly Sl goss slosloms ol dmy absyo 53 9 3343 s
b 03l anly S il ylg Juloo g ataoly T ygejl 51 nodly Julowigay jo0 caa ials JuSeis

Go gt 3 o Pl aN) 305 g2 (6o stme gl oyt alod )3 (228 09,5 93 12 (9ol 5 selibe o 48 O (LS @l sl
295 )l ine glis bog)S 303y Jy (P Se/+ o) 3,0 3929 (g)ldisine glis (ol b olpen o 095 b (oslys 09,5y 4355
Ot (Fg P Sl 00) 33 3929 (o)l sine olis (ctosls b olyan Cottie 09,5 L (cdoesly 09,8 (i dxiio (3,5 & yite )3 P 211+ 1Y)
33 3529 () e ol (el b ol o St 095 b (pdeslys 09) (o jlo ey peite )3 (P 20/ V) 358 Jlagine glis Laog ) S0
(P=eleeh) 395 s ine gl (pieilys b cxiio 09,5 o Jy (P =1+ )

9 oo g S (slbpiio ) (e (Bl K00 ooy )5 &) G (el L ol jo (5tle 09,5 45T 8.5 e (g o0 38 S Al
D13 jlo ) g dxio (35 & iSS

S5 o (255 (Bl 0T (IS e 15 IS (sl

ST ) (L) pyle SLaS Al (55 08 5395 Wl e o S g e o (liulyd | ol pod B (i o A0l
Xeo

L‘fb'ﬂd} M’M —*
m.shojaei@alzahra.ac.ir b,

4y


http://hsr.mui.ac.ir/search.php?sid=1&slc_lang=en&auth=%D9%85%D8%B9%D8%B5%D9%88%D9%85%D9%87+%D8%B4%D8%AC%D8%A7%D8%B9%DB%8C
http://orcid.org/0000-0001-5116-8039
http://hsr.mui.ac.ir/search.php?sid=1&slc_lang=fa&auth=%D8%B3%DB%8C%D8%AF+%D9%85%D8%AD%D9%85%D8%AF+%DA%A9%D8%A7%D8%B8%D9%85++%D9%88%D8%A7%D8%B9%D8%B8+%D9%85%D9%88%D8%B3%D9%88%DB%8C
http://hsr.mui.ac.ir/search.php?sid=1&slc_lang=en&auth=%D9%85%D8%B9%D8%B5%D9%88%D9%85%D9%87+%D8%B4%D8%AC%D8%A7%D8%B9%DB%8C
http://hsr.mui.ac.ir/search.php?sid=1&slc_lang=fa&auth=%D8%B3%DB%8C%D8%AF+%D9%85%D8%AD%D9%85%D8%AF+%DA%A9%D8%A7%D8%B8%D9%85++%D9%88%D8%A7%D8%B9%D8%B8+%D9%85%D9%88%D8%B3%D9%88%DB%8C
http://hsr.mui.ac.ir/search.php?sid=1&slc_lang=en&auth=%D9%85%D8%B9%D8%B5%D9%88%D9%85%D9%87+%D8%B4%D8%AC%D8%A7%D8%B9%DB%8C
http://dx.doi.org/10.52547/rbs.20.3.390
https://dor.isc.ac/dor/20.1001.1.17352029.1401.20.3.1.9
http://rbs.mui.ac.ir/article-1-1388-en.html

[ Downloaded from rbs.mui.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.17352029.1401.20.3.1.9]

[ DOI: 10.52547/rbs.20.3.390 ]

o Cuwd duglis & & 8850 pited Cuol 48,5 s
il 4 by e (8355 gy Cand b sih ob 558
i caly

ol 5165 el (Soflsys O3] S (CP) 5o
3 o555 Jsrb plas 13 o8l bl 5,5 otz o (S35
L g alind Canns 43, L CP 8565 o9y dinlgs skio of
Giynds 15y o) & o () Lol Wlons duglin o Litylabion
2 Il b casl (nelo (530 i) idy90 Cumex sl
At (& iy loyd g v byl 4 5l aS Cowl 4ol byl ys
-y LY el )le ol Jols aly (SelS” sla st
g oM o (die yobasy CP ol, 8l (5 oudosalin cams
CP oS358 ay S1Y 455,08 o 5l 058 o) Lt
Jo 50 o gl o 5 oMo Ll sl iy Sl o
Snlg 5 a0l 48 M) plad cov g Casl Cbpty
Gl Jbs 4 i 0ol Jlas 4 av g5 LIU (V) Sed )5
o ped aalip SO isu il o bl a8 a3l e Mg oyl
Al Loolyon Cotiie (g pe5 delip g (pdonly g e
2929 SISk ot I8 pllujd Cund (S x5
S Loyl

Lagigy 99l9e

ol g (oo Sl o) ghlblie pite Jloel 4 4295 L
G5 g 9 %9)9 SLaylne el o el iadin
Ot Jold g b il (28 4ol g5 5]yl
¥ Jold Gedow sloog S 090 S 09)5 b gl e 00905
Fran 48 alilie (gim 09, ) Sy S 09,5 () 29 095
275 095 L g dimd e plol (Ul g5 g (Sl
atin A4S (omy)S) e Gliy ped 09y (V (2505 duslia
b ol yor o s yo3 09,8 (Y (0l plol Cotie il yoi
il g cSiiie Gl el dtin A &S (9)S) (iSules
(w3l ploal
4 oaiiSaxsl o CP asMie 355 M 1y (g)lol dxols
oldile)S o ) LasS 9 o555 oLl (il 55150
9 29> 9929 SLa)kme bl )5 ¥l a8 sl JSis
L olped aldlie (]S 09,5 dw 4 5 Lloul Madda O)ygods
ged B el (LSl (g By dblie 5 (iSely
g2 5 Yo g3y 4 299 (sl ylime bl Shmgly s)le]
Y as ool (Bolal Cygods g QL] wyied (0 Gjgeod oS

Yay

Y o lous /Yo 50583 V) b

P i g Gl Az )by 5 ol il S )
S by ol oMo bl Sy Jbun 05 Canl 5568
Ly 4y esylan s (gMILE ol (San il 1
gl sl 3hoen (V) Wik ke )3 o3l it (935
Jor «Sd9me £y b Ml on (S0 WS g (S5 lh 5l A
e (V) B8 Pl ) (5)9usts tpmgioliusl 5 (55 i
OSSOl g gyl (99,5 jla g Wl Sl > 33,3 5b5 (W
(s dnd g b col bl ) (V) 3550
5 plas] 0 Canliol Cundg 5050 ¢ olan S > dield ials
L Cawd Olee y3 ST (V) 33,5 00 Cuwd Ole (ionen
Sl g (F) So o8 bl (o) Sawd 3 (galy) 55, S >
ol (D) 33,5 oo S5 0p0)s) 4dsl slacled plogl
wHlae oy ol 48,y S18sd plusl 5 ySlas 53 oadaloy!
A lald Codgdmme «yd b yhalS ¢ | i s sl yiol3dl
555 U8 > SIS in 5 4Bl finlS ety o S
Cwl Soe MRI )3 ))lael 48)bgd (g5r0 Laulss il o
M ] elete Slin =S o S8 (il L olyen
Cowd p3 yoxd g Sy plalS g (Jlgte Sl > ) i
2 0 5k b 58 51 s (F) 39 o> Misaset
45 oy 0jsy slacdled 5l LS oS wsdly twdgy (Sialen
Dy JS e Hlao o)y ouis Kiales twdgd olaiuwl 4 5L
Gt iy slags ol 5l oslizul b s ol 45 Mzl
3 (V) el s s 4 inid (dgd Sla e oy
0liiS we lul sl el pl aS Blodly lis Slalllas
eld LS8 an ST it L3l ) S o S YS!
o o)lugd |y 398 b JUly 5l (pan s3h (oo g5 Jl e
Wl Cawd I pBmdg; odliiwl 5 Ldd pyed Nyl o Cowd
St 3l QL 3l (6568 g Fan b (ue slapyall oS
olawl b > i JOB S s S 0 oYM
Cawd 53 Cuydgdoms () Cuwl 00y 11530 ¢ Mo Cawd jl 495
Solee s ol (Son (53l rob 5395 55 Sse iaS
Sy bl (A) amd JE 5T cou 1 ad,bgd cawd
)l 9 &35 59y pm O g Slllas iy «Bixe
sba Sialon g a8)bgd 5 (wsgd OLS o Ly Mige Cawd
oS358y adjbogs Ly Mie G il g Cowd g 43)b90
S9) 2 (S GLAS § Sl 485 G900 (b con
5ke s LSS ol s 3 S o e 5 o e


http://dx.doi.org/10.52547/rbs.20.3.390
https://dor.isc.ac/dor/20.1001.1.17352029.1401.20.3.1.9
http://rbs.mui.ac.ir/article-1-1388-en.html

[ Downloaded from rbs.mui.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.17352029.1401.20.3.1.9]

[ DOI: 10.52547/rbs.20.3.390 ]

&b, pole Cliudod dbxo

sLiileS )3 JLsb 3550 d & gl ol sl sl
Caley b o 23,5 381 S50 (il gtune CiBlye g Ad axal e
b LS05S cpadls ay liabl ol o SMS] cllan e
09— dlo e dun 30 3STye ol 4 sa LS Ay (o3
295 ioedlyh Oluds s uomen 5 00l cleMb
d5lys g |y cStiie Sliyjed &S (295 plyisas &S
oasds L) g3k (on (5395 a5 ¥e sla | ains e plox]
Sib sod 355 oS slas s 4) AWV (ola L
o)l Sy b plxil 4 jeme Sl opl 4 suiSase s
09).? ;Q.” °9)§ dw & I) llbuT (p:..\u.: w.:.:9 JL\» 9.) .)9..\> LS"LQ)
1 53,8 oo okl Jgane ikilyy olods I Ladd) S
Slod sl azan A ) cosuio Gl it il 09, 5
Sl po5 09,5 iz g (45355 (o0 02latl J Jgeme (odSelys
(gome si5uslys pll (o 1) citie Ol poi lald) ctie
L ogeslit plosl jl i 0l s (ol 50
Y asin g dzin A Gde 4 MABC-2 0l ;I ool
A)I.)._x)s.\_w{:bu‘cg)fg.)ds));maub)mm
&l MABC-2 O?"j 31 enlazwl b Q}o}]m pll b aam
A5 plsl ol 6)9]@4?' S8
Oyl SS9y
s ¥ atan o g i A Cjgod 5,lsstewl dLm&")AS 5l
3,5 alsd al i pe5 4ol 09,5 93 (sl 33903l (55, 4
The Minnesota Manual Dexterity ols <l yo
Finger 4Dexterity Test Boards Finger 4 Test
Box 4 Therapy Tricks Hand 4 Dexterity Tools
0 ybko 9 & UJ; Lo} 9 )1) L;Lmu;)n.? 9& BIOCkS TeSt
Oa—eil 3l okl Ly aS Bl oo (e ) o oLy

09)5 55 12 3l sl 5 ooiliin ki) MABC-2

8,5 plol
-‘.5)‘“’i ov9)

slagbs; jl pls aleMbl Ldoxiga o5 5 oy sl

d\_mua_sl_w ey dl).g A oolawl gbwl ) Lo Y )LJ
)LJ (0 bl Bl sal) (Sa STy o ((3:lae) (5535 50
2 Loy muds 568 wyp jelaieds LA ooliiwl Loy
g 3,5 15 ealiwls 9o g ymli oyge5l barog)S
g aialy U geil 5 Liogy S 19)3 53 (32 ye5 (o503l pesd

yay

Y o lowd [Y+ (50593 V) 5mb

sbajlme (olily s dls o )3 9 WAD el (658 V+ 09)S
s 4 o i) 5le B 8 YE g, J g0t
A Sl 5 5 A ey b olpan (xtie Sl
2> e )38l 5 5 oalaiwl Ly diges oo (e (58 Y
5 Splol ol il 28,5 ool gl o i
Ot st 3 81 Jaln (V) iy 5 o by
Atlen +[OF (S S dgue pslateds (S ol
s )8 A diged cplpli VWY el ol K368 51 5 )
o lo0 Gl oo Ly oA lel g5 B 3gy p3Y 09,8 50
laslne l Gliebl jl am g Cbasl Sag8 e 11 ] o
o ywd yd S5 4y CP Sy S VF ol ¢ 5485 4 399
Ol pod ¢y A costiie Ol pe3) 09,5 duw 43 g odbslsal
(85 V (isesilys @y pod g 58 A (a5l b olpen Cotie
BAD 29

indd 53 con 4 Ml ol (imody 4 3959 sl jke
5 ldcuas M e pie g JLw Ve LY w db
pae Jold ooy 5l zoss slasline g0 0> (BB,
pae (3o glyal ASgy 0 <8 b dadl 4 agejl Lles
Slalr 3 ()Ken pas @l yad 5> atin Sl G jpa
Jobd g sbajlpl g (Sl es (ol plol) cpyed
29 MABC-2 5051 § 31,5 905 doliius ys

SYM3] Caogs 5 ool 1y :MABC-2 4903
os b Al V8 BT bl g oS358 S sl
Vo UV JLu P UBY) Bab oo s (g 00y ¥ &y oS Cowl
5 S > 503l Ceamd 933l a3l (Jlw VP BN (o
Gl ) shegarme (U368 ol o S5 S
oS 095 305 ¥ dy 9 A (o 2] oo g > (S >
0905 Jolss «idl o 5 Oy s (SYLs 1 0
g pL5 Loy timd o oL |y (goaxie &lpes MABC-2
L 3 skl 005 wlide ) «63,9 (905l Lyiomiw > 3,luill
L basje sop jlmin g PSS 050 il glo S
aS aad o il (glod B by el &S sdddes p
L oylnilinl (slao pos cdiiiwn S > Mo (glly 8558
(A) At ¥ 3 ksl Bl ol g Ve eSibeo

121 oo,


http://dx.doi.org/10.52547/rbs.20.3.390
https://dor.isc.ac/dor/20.1001.1.17352029.1401.20.3.1.9
http://rbs.mui.ac.ir/article-1-1388-en.html

[ Downloaded from rbs.mui.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.17352029.1401.20.3.1.9]

[ DOI: 10.52547/rbs.20.3.390 ]

Y o ylond [T+ (50595 VF+Y 5l

Ladidly 4l o oalitwl anly Sy uiloly Joow 5l oy S 9

RS § w0 (siuogi (Sl yuiio doyd g 3l Y g ol 335 plosl VY asews SPSSl58le 5 5 oaliw] b clalxe
Amd o L | Lo 53903 #bs 3 P<O/05 s Jlasl U yao (0,8 (wyp o)

A5 45

Gt 5L 5901 i Silglyd g cyuw 3lilis! Bl ol pSilse .Y Jouia

(JWo) oo | (Ao pd) gy Dl | (w2 pd) yiso dlaws | olaws 09,5
AIYY £ \/YY b (a0/5) F(FEE) | A e iy ya deliy
ANEY N[5 Y (YV/0) o (FY/a) A | iSlgs b ol yon cScie i yod 4oy
AIYD £\ o (¥/0) Y(rve) | v RS KW

O i b b3 )3 Slggmld g0l mls Y Jguo

Pl oyl | sl 09)5 | ko
<IAYY | +/AV- q e e dely |
NAvz N BRYLAN ¢ A izesles b ol jo oo (i yoi doliy
SN il 4l
093l o)lal Hlade sl zyrie ¥ Jgdo 53 45 jobolen 390 0280t ool Shigg s (ygeil bl
Sl 2Lyl dolye plad )3 g Loy )5 plos )5 Shgg ol hline 1l Shiggyulid Goojl o)lel jlads .cawl 4 )5l )3

Ak oy Wog )5 e )0 odly xje7 dad o

Leaws SV G yaiio b b1 53 Shigg b 905l gl ¥ Jgoa

Pl ol | olis 09,5 ke

-Jova | </avs a S oy deliyy (09251 i) 455 g gue
OYVE | IRY | A | sl b el yen cokite i yed dsbiy
YA | AW |y JErESt PRI
[EEY | <JA¥A A L (S yed el (0r905] ) 4556 ¢ G
JENS | RYA | A | sl b ol e ciie i yed 4abiy
J¥sE | AW |V Al aaby
AR AR e (gayed aliy | (oseilote) axbo 25 6
IOV | LAY A | iy b ol yon Scio (i yos doliy
JOAY | LAYA | Y JErESt WIS
vad | A A She iy yad sy | (og0ilm) o (25 &
<INAY | [ARY A | i5lgs b ol pan oo (g yod 4eliy
NART N BRY/NR v Ai5ls dali
A AR e (a5 doliyy (09eloie) Jlo )
¥EE | NY A | iseilgs b ol yon oo (i yos doliy
e | GIASA | Y JErESt WIS
el IRAA R e (i pel aliy (09e51im) o s
VLAY A | skl b olpen kiie o peS el
SIYVY | -IAY v Ai5ls dali
Ya¥


http://dx.doi.org/10.52547/rbs.20.3.390
https://dor.isc.ac/dor/20.1001.1.17352029.1401.20.3.1.9
http://rbs.mui.ac.ir/article-1-1388-en.html

Y o lous /Yo 50583 V) b

e il Jole plo )3 5 og)S plad > Shggyld
oo P>+ 0) Cans holize sy (SYL gla psiio mje8
Sk Jloys bog S o 0 odld g8 dad o lis dlius

295090 Ol pwyp lp ) iy Tl ¥ oo
5O \) d)—l’ R Ol539§ erL»).a.C Cawd LSSP Je i dlm),,i:a

89,5 33 S (o8 (355 Il el Cwd (8 > youd (G i (29,5 (19,3 dumilile (gl il T (yg05] s F Jgor

e b o3

[ Downloaded from rbs.mui.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.17352029.1401.20.3.1.9]

[ DOI: 10.52547/rbs.20.3.390 ]

p t Df | (sylsbeal il £ 5,S5Ls) pgeilors (o bl 3l £ 5Sik) ogeslster s
[+ —M+es A A E /ey Yol £ LY w5 g g
AR —\¥/- - A YY/YY £ VYD Ye/M £ VoY dbo (3,5 55
[--% -¥/- A AN YA VY E Y 5o waey

50y yiuo dudyd &S CaS el o Coledyd s S g3l en

o0 A5 i a5

Sl (oyp Sl i Sl |y dialy Tols & Jgao
O35 plloys cuwd (S o slapiie (29,5 09950
A3 o LS (25l 09)S 15 1y (3 o

dulio ;3 g0 odalie ¥ Jada &S jsblen

4 g boeiloin & G ogeilim 0 29,5090
o oddodnlie M) iwly T g0jl 5| Jols P jlaie
P S el dsly 09)S 50 I Soge]] Sike Jolis
&S Ccé S Ao Glo e cplpl Cwl Hb pxe b ysie don
O3 ) (S e p CSe (Suyed dely

8955 13 S5k (oo (35S Pl b Cowd (8 oy (gl e (29,5 (190 dmmlile (511 el T 9031 D Jgua

Slys
S T @l | (el Bl £ Silke) pgoilim | (bl Blimdl £ 5:S0ko) (igoil e
o/ ~Y/¥AY Y YAEY £ N/.5 VA/EY £ VY- A5G g fe
ofee A+ e v YY/IAY £ V/\Y YoIVO VYA | dsio (35 5
e —\-/OAY Y VEERIAN JJAD £ /1Y 3o )

8955 13 (S (ood (355 Il jal Cuwd (8 y> ol (S ki (89,5 (19,3 dmmiliie g1y duntly T (905l gl & Jgoa

iSilys
P t df (2,5l Gyl 1 S0ls) g5l g (25kl Bl £ (5Silis) yg03l s e
e -W/ag v YE/YO £ V/AA LRI £55 g fus
ey | |y YE/AV £ \/\Y YINY £ V/Fo i () &
e ~\E/AY v A NICERA o )

3850 dud (g ) yhuo dud,d S CaS e e Culpdyd )b

Sl oy lyp ) awly Tl £ Jous
O3S lupe cand (S i glapate (259
Sl olyed Cotie oyl asly 095 3 1) (g3l e

a2 o oyl

AR

duwlio D g o odalin O Jodo 0 a5 jsblen

& dog boomeilobn 4 Cuns goilim (B9 )S9s
o oddodnlie M) iuly T gejl 5l Jols P jlaie
boeite das )3 (otsndlys 09,5 )3 bagdge]] oSl Jolis
wlp & 85 wnd gl glply cwl b
Atk (oo B35 3 (S o Slaysite p (il



http://dx.doi.org/10.52547/rbs.20.3.390
https://dor.isc.ac/dor/20.1001.1.17352029.1401.20.3.1.9
http://rbs.mui.ac.ir/article-1-1388-en.html

[ Downloaded from rbs.mui.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.17352029.1401.20.3.1.9]

[ DOI: 10.52547/rbs.20.3.390 ]

&b, pole Cliudod dbxo

byt yr (iSly ol (e iy yeS acly & 8
2l S5k (or 98 53 (S xS

On SLoRle dwlie sl 1) Guibly Jbs Vg
o2 O35 oyt Cans (S o (b piie )5 (25
a3 e s |y g3

Y o lowd [Y+ (50593 V) 5mb

duglio )3 2gdee odalie 7 Jodo > oS psbplen

@ g bopeiliin 4 Cand seilim 2 29,5090
o okbotnlie GMS] wiy £ sej] 5 Lols P jliis
ol o 5o 05 40l 09)5 10 o dgesl (1Sike Jolis
xS Glpien ool Cal Hld gins 1oy do )3 (il

S5l o2 O35 Wl S (5 o e (Gl puie (510 il lg o (905l LS Y Jgaa

p F MS df SS A JWE R JER
ey £IYAD Y/YAA \ Yv/ove 295 Om A5G g e
AIANN] Y \VAtas 29,509
¥ VO/AY - Egeoe
RN F/aN0 a/vyy Al VA/FO¥ P9)S O dmiio (3,5 75
V/AYA YY AAVARYS 29,508
A 0aA/VE. 5000
ofeen Yv/ove <IYFA Y et 295 Om JLpon
o[y Y “IYYA AT
v¥ <Jav$ Egeoe

5 og )5 oydls cglas &y an g b ogls g g glas (g3l on
pol 09)5 0 SoldS (3903 pasule L (S ol (90
Do o 03liiu!

S i Sl G &S A oo L BudoS Y Jgdn gl
e (uped delip g doily g oo uyed el
OB Wlops Cand (S i p 85l L olyen

S 2 (49031 53 (B9,5 m ST S (S (ol Jllod gl A Jgua

p dylsibul gl | ke coglis 09,5 09,5 S
SARYe <Ay YR | skl e e &5 g fue
-/yva NALNA VVEYAR ENN
o[+ NAALNA SVIEVDe | dsdlgtosiie | odouily
. [-5Y Nz N “VEOYVA | asuilgitcoeie e | Ao (0,5 5O

V- < [$50AN - IYEVYY sl
-/+¥¥ - [$50AN SVIEVDe . | dsilgtosie | sy
/ey o/-0¥a =¥ | asulgitcosie CSe ko oasy
<[00 -/ 0¥ ALY il
ofee [-08\Y = INEYDe | dsuilgitosdie | adsily

5 deg gyl e Doy iseile b olyen o 09,5
Msine @l (sl b cSie 09)5 G (Jy (PSe/-4))
(P=el+4N) 29

3L 8568 ol &S cunl () Mo Ol pod 5l oled Baa
Sl cewd g3 an aS placylad o Casded yb 3l a8 W,

Yas

09)5 Ot WS g9 Fe il 53 &S Do LI A Jg>

Sasine ©gli5 (iSly b olpen i 09)5 b (iSkly
I re glds aog)S K05 e Jg (P Sele ) 3yl 393
55 o Ak 35 8 e 3 (P Zel0)) 3y
Sasine ©gli5 (iSly b olpen i 09)5 b (iSkly
I gre glds aog)S K05 oy Jg (P Sl )) 3yl 33
b i5ulys 09)5 (o Sl oy i )3 (P 20100 095


http://dx.doi.org/10.52547/rbs.20.3.390
https://dor.isc.ac/dor/20.1001.1.17352029.1401.20.3.1.9
http://rbs.mui.ac.ir/article-1-1388-en.html

[ Downloaded from rbs.mui.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.17352029.1401.20.3.1.9]

[ DOI: 10.52547/rbs.20.3.390 ]

&b, pole Cliudod dbxo

o9 dal 8L cde 4 ato Sl s alzus opl HUS 55 4 (YY)
08,8 @ud el dis Cpl g (YY) 2905 o0 4156 Mie Cawd
@ olS s gl o e 25d o0 Mine e Cuwd jl oolaiiwl (o
P Lol il Joe oatlSoats 5 (llas ©j50 93
9 yokatedsy |y Lagl 5 03,5 colin plialsl ae Jobo
eslio s ly55 ey 130 (Y0) dylei oo 2ol (sins IS >
@lojle 5 (S e sl Sk (o pll
b om el ) (S el g sl b onas
B (ol (¥5) blygo S Jlo > ol ]
Sy Ailgige oyl | o lite JUsl o] Jlid 4y g g
(YY) e 8 51 cov Gliske e yd 4y 1y 33 S s
aS amd e lis dilise bl I oselciwday Anlgis
5 s> (galdig 3 Bge il Dbl dasre (gl s
a0 slawr i3l o Ales o 5 S s SIS o
Sie SALE )3 33 5 S8 (e (2l Sy Gl
Sy s 555 (oo 5 Conmg Gl oSl 5 25
Iy o3y Sdas b d ol ol byl )3 8 > 5,Slee
(Y LYA) it dgutg

ol yody oo gyl doliyy S oS D Ll 5uios guls
S (on 8 Wt Cuns (S o Sy
Ol g gl 36 @l b B ol gl )l (s ]
(i Cad b as b ye CP o¥Ms] g Liwlyen (Y4)
a2y (S sla)lhe g cdpy (> 3 )Sles ofgd
¥1) cosl 03,8 Gl 395 a0 1) ((i5l95) (gl o seb (liioes
355 3y Shes 525l 1y 5L iy Jelge ol YV
Ale (g3)lg )3 (S S 5 (SAS5 Sk g 0p059)
(P) 45,38 oo eaians 315 CP aly Moo (5368 oyt
el @ pSolhl el cllllas s Loyl o3l shss
oS o 3 Sl 00 oolitl ( ieslss) ol o Ml
ol aSle ;500 OM e wyp o (oboylil diojls
slacdld plejen oy p bly cpl ) & pedle (5>
Oleje (i3l Wlg5 oo (a5l 5 (8 Mo il
2518 g el 39 iSRSl e sl 4 e (L,
30,8 oo Mie Cuwd aMipe puf Cuwd j il cely dio din
JLd ) (M (a5 (S (e s plod
(YFYY) D505 dnlgs

e delip S oS 1 G o 3 (LS 3480 gl
(5l L ol Stiie (o yed deliy g (odonlys g cotie

yav

Y o lowd [Y+ (50593 V) 5mb

s cws a5 puild o Lo 0950l (V) S wolawl A5yl
(VW) Gl pusd JoB s o3 b oS aiid bgy (60,Slos
5 el oo Lo azol a ol (hjgal & il oo (e
Cawd 3)Shas )3 Codgde 34 Colan (uaygl Cowd 4 Jloyd
o= SPU e g Lel ol zly CP glgl dan > 55
dxwgl OJI)Jl_u ‘(\\) C uglﬂ.m CP iz dLbaog)f)J)
ool Aol (g5se i (LS0gS 1o i 90 slad S
S9) = 45 Job g (VW) il (5 > slaasly
8,5 )18 (wy 3590 0)kgd LS5 3 9 oidpldl (S8
Mo Cawd | adol gla Jlw jo oS S48 &S cawl 00l> L
S gy Cundg JLuS )5 50 didges ool wl yidy
Sladybey sla o)l cowl conl Pl bul &7 co40
Ui CablB BL sl il g wbl o Mie e 5 Mo Cawd
sty adyboy cla gy Sws b ol awslh 1) sy 93 &
S35 (il gl Blg oo plate (sl xS 9 bles
(VF) aad oyl 25 ]
= ekiin (g yed dolp S a8 ol s Sudod guls
Dl (dzu B 3l con (98 Wl Cawd (S e
c(\b) oS § oy liadss bl b aws,d o b
Lwlypd (V) ohlSan 5 gaosl (V) hlsSan 5 4552
liwly > by sl 5l &S Cladss oyl j5 bl e
aS ol HLis 29 eddsoslaiiwl Cawd o394y ASYL ya8 dgups
i3 3] i 53 ) Cawd g e Caumdg g (6yld xe
o gy pllw st Cowd (S o p CSe Ol ped
aS Cuwl 02d (L ladss 505 0 )Ll Cuwd paiis (Sinler
Mo Cwd )0 0394 Cwd g pilis (Salad )0 ansd
45 (V) 1ile (5> Cuond 4 bgye (a0 ld 5398
Olej il g (0390 el oo Gl yoi b aios oyl 5o
4Bl pialS g eS8 oloj (imen g Cusl oS STy
en g &ylusige Oligdios b 6)38 50 cpl gols 45 canl
= iedlgy (el deliyy G aS oy Ll saiod pls
) iz i g3 son (398 @l et Cawd (S o
5 (M) gyl (V) SOl i @l L 4ns b ool @l
el (RSB s 3 il oo bl yon (YY) (052
Lo e SBL el opl g abb o Mo juf Cauwd I oolaiul
LBl oo Mo Cawd 3 ok Spo — s Olyyo laas


http://dx.doi.org/10.52547/rbs.20.3.390
https://dor.isc.ac/dor/20.1001.1.17352029.1401.20.3.1.9
http://rbs.mui.ac.ir/article-1-1388-en.html

[ Downloaded from rbs.mui.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.17352029.1401.20.3.1.9]

[ DOI: 10.52547/rbs.20.3.390 ]

&b, pole Cliudod dbxo

2500 slacosgi e I b S3ge5] slaw jd Cudgime b5 &
aaby Sy (ot il 4 (A 53 33,5 0 oy 92 (a0
P S e 8 wdgd Gl )loe 2 Stie (i ped
ey e 9-b &by (6555 e L sladigel
72 S (o5 Al Ko ol (oS )3 235 0
s sy 503 ) 3k (sob (38 (dgd bl

Do disly

[ e ]
Sl o8zl —aasS (51,58 aalibl 5l as S ) dlde oyl

Y o lowd [Y+ (50593 V) 5mb

OS] (63 (od LSS Wyl Cuwd (S x5
() 30 @l L 4s)3 ool @lis )1 3929 (6l e
5 Lacssls 5l ool 45385 cla Jlu 1 il o tlypn
5 Sl 4Bl il CP loys )3 (559l8 oS 4y slayle o
ol CP Giliseo glgsl an Mo 8558 3 1) 093 s
oleyd as slol gl ol 8l @ Wl o Jas opl a0 o
@l (Jgons ((oi5015) (o]0 L dumlie )3 5 01 S8
S yso 5 4y (Ve 2Bl il ol pen a4y il ) (g e
Cuwd | JESI sy e iz 3 1518 5 o> (g2 ]
s Sl yeo plad 933, 5 o0 Mige Cwod 4 Mise ot
(F5-YF) 3300 28155 Jl 1, ilite e 5 35 o
Sl 4 plgiee Stingly JpuS BBy slacusgio i

w2l ol dlorers lagely 5 b 33s0]] (3,5 sl o (Sui) Jolgs

Cannins S5 pie pioron Dged 0 )Ll Aldlie & cod ol 3l

References

1. Stevenson RD, Conaway M, Chumlea WC, Rosenbaum P, Fung EB, Henderson RC, et al. Growth
and health in children with moderate-to-severe cerebral palsy. Pediatrics. 2006;118(3):1010-8.

2. Hara Y. Rehabilitation with functional electrical stimulation in stroke patients. Int J Phys Med
Rehabil. 2013;1(147):2.

3. Bakhtiary AH, Fatemy E. Does electrical stimulation reduce spasticity after stroke? A randomized
controlled study. Clinical Rehabilitation. 2008;22(5):418-25.

4. Yancosek KE, Howell D. A narrative review of dexterity assessments. Journal of Hand Therapy.
2009;22(3):258-70.

5. Parsaee M, Dehkordi SN, Dadgoo M, Akbarfahimi M. Impaired Ipsilateral Upper Extremity
Dexterity and Its Relationship with Disability in Post-Stroke Right Hemiparesis. Journal of
Rehabilitation Sciences and Research. 2014;1(3):47-51.

6. Sakzewski L, Ziviani J, Boyd R. The relationship between unimanual capacity and bimanual
performance in children with congenital hemiplegia. Developmental Medicine & Child
Neurology. 2010;52(9):8.1)-*

7. Chaleat-Valayer E, Bard R, Bernard J. Relation between capacities and bimanual performance in
hemiplegic cerebral palsied children: Impact os synkinesis. Annals of Physical and Rehabilitation
Medicine. 2015;58:e130-e1.

8. Rich TL, Menk JS, Rudser KD, Feyma T, Gillick BT. Less-Affected Hand Function in Children
With Hemiparetic Unilateral Cerebral Palsy: A Comparison Study With Typically Developing
Peers. Neurorehabilitation and neural repair. 2017;31(10-11):965-76.

9. WUANG YP, SU JH, SU CY. Reliability and responsiveness of the Movement Assessment
Battery for Children—Second Edition Test in children with developmental coordination disorder.
Developmental Medicine & Child Neurology. 2012;54(2):160-5.

10. YTrappe H-J. The effect of music on human physiology and pathophysiology. Music and
medicine. 2012;4(2):100-5.

11. Arner M, Eliasson A-C, Nicklasson S, Sommerstein K, Hagglund G. Hand function in cerebral
palsy. Report of 367 children in a population-based longitudinal health care program. The Journal
of hand surgery. 2008;33(8):1337-47.

12.

Eliasson A-C. Improving the use of hands in daily activities: aspects of the treatment of children
with cerebral palsy. Physical & occupational therapy in pediatrics. 2005;25(3):37-60.


http://dx.doi.org/10.52547/rbs.20.3.390
https://dor.isc.ac/dor/20.1001.1.17352029.1401.20.3.1.9
http://rbs.mui.ac.ir/article-1-1388-en.html

[ Downloaded from rbs.mui.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.17352029.1401.20.3.1.9]

[ DOI: 10.52547/rbs.20.3.390 ]

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

$)L8) pole Sliggoy o ¥ o,lon /Y 50,93 PN mb

Klevberg GL, Elvrum AKG, Zucknick M, Elkjer S, Ostensjo S, Krumlinde-Sundholm L, et al.
Development of bimanual performance in young children with cerebral palsy. Developmental
Medicine & Child Neurology. 2018;60(5):490-7.

Fedrizzi E, Pagliano E, Andreucci E, Oleari G. Hand function in children with hemiplegic cerebral
palsy: prospective follow-up and functional outcome in adolescence. Developmental medicine and
child neurology. 2003;45(2):85-91.

Rostami H, Jahantabi Nejad Sa, Arastoo A. Effects of movement practices in virtual environment
on upper limb function of children with hemiparetic cerebral palsy. Modern Rehabilitation.
2011;5(3):41-8.

Hutzler Y, Rodriguez BL, Laiz NM, Diez I, Barak S. The effects of an exercise training program
on hand and wrist strength, and function, and activities of daily living, in adults with severe
cerebral palsy. Research in developmental disabilities. 2013;34(12):4343-54.

Ahmadi Barati A, Rajabi R, Shahrbanian S, Sedighi M. The effect of sensorimotor training on the
moving capability of hand in students with cerebral palsy of Spastic Hemiplegia. disability stydies.
2018;8(30):6-1.

Saavedra S, Joshi A, Woollacott M, van Donkelaar P. Eye hand coordination in children with
cerebral palsy. Experimental brain research. 2009.) 88-74:(Y)Y4Y;

Mutsaarts M, Steenbergen B, Bekkering H. Anticipatory planning deficits and task context effects
in hemiparetic cerebral palsy. Experimental Brain Research. 2006;172(2):151-62.

Chang Y-J, Han W-Y, Tsai Y-C. A Kinect-based upper limb rehabilitation system to assist people
with cerebral palsy. Research in developmental disabilities. 2013;34(11):3654-9.

Arnould C, Penta M, Thonnard J-L. Hand impairments and their relationship with manual ability
in children with cerebral palsy. Journal of Rehabilitation Medicine. 2008;39(9):708-14.

Choi K-S, Lo K-H. A hand rehabilitation system with force feedback for children with cerebral
palsy: two case studies. Disability and rehabilitation. 2011;33(17-18):1704-14.

Deluca SC, Echols K ,Law CR, Ramey SL. Intensive pediatric constraint-induced therapy for
children with cerebral palsy: randomized, controlled, crossover trial. Journal of child neurology.
2006;21(11):931-8.

Charles JR, Wolf SL, Schneider JA, Gordon AM. Efficacy of a child-friendly form of constraint-
induced movement therapy in hemiplegic cerebral palsy: a randomized control trial.
Developmental medicine and child neurology. 2006;48(8):635-42.

Iwanska D, Urbanik C. The sense of position and movement in the knee joint during voluntary
movements. Acta of Bioengineering and Biomechanics. 2013;15.(Y)

Scott SH, Cluff T, Lowrey CR, Takei T. Feedback control during voluntary motor actions. Current
opinion in neurobiology. 2015;33:85-94.

Bryden M. Laterality functional asymmetry in the intact brain: Elsevier; 2012.

Norefia AJ, Eggermont JJ. Enriched acoustic environment after noise trauma reduces hearing loss
and prevents cortical map reorganization. Journal of Neuroscience. 2005;25(3):699-705.

Coq J-O, Xerri C .Environmental enrichment alters organizational features of the forepaw
representation in the primary somatosensory cortex of adult rats. Experimental brain research.
1998;121(2):191-204.

Apolo-Arenas MD, Jer6bnimo AFdA, Cafa-Pino A, Fernandes O, Alegrete J, Parraca JA.
Standardized Outcomes Measures in Physical Therapy Practice for Treatment and Rehabilitation
of Cerebral PALSY: A Systematic Review. Journal of personalized medicine. 2021;11(7):604.
Kwon YH, Lee HY. Differences of respiratory function according to level of the gross motor
function classification system in children with cerebral palsy. Journal of physical therapy science.
2014;26(3):389-91.

Benfer KA, Weir KA, Bell KL, Ware RS, Davies PS, Boyd RN. Oropharyngeal dysphagia and
gross motor skills in children with cerebral palsy. Pediatrics. 2013;131(5):e1553-e62.

Yaq


http://dx.doi.org/10.52547/rbs.20.3.390
https://dor.isc.ac/dor/20.1001.1.17352029.1401.20.3.1.9
http://rbs.mui.ac.ir/article-1-1388-en.html

[ Downloaded from rbs.mui.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.17352029.1401.20.3.1.9]

[ DOI: 10.52547/rbs.20.3.390 ]

&U8, eole Clixine doxe ¥ oyloud /Yo 5593 VE+Y sl

33. Mendoza SM, Gomez-Conesa A, Montesinos MDH. Association between gross motor function
and postural control in sitting in children with Cerebral Palsy: a correlational study in Spain. BMC
pediatrics. 2015;15(1):1-7.

34. Aboussouan L. Mechanisms of exercise limitation and pulmonary rehabilitation for patients with
neuromuscular disease. Chronic Respiratory Disease. 2009;6(4):231-49.

35. Abresch RT, Carter GT, Han JJ, McDonald CM. Exercise in neuromuscular diseases. Physical
Medicine and Rehabilitation Clinics. 2012;23(3):653-73.

36. Abresch RT, Han JJ, Carter GT. Rehabilitation management of neuromuscular disease: the role of
exercise training. Journal of clinical neuromuscular disease. 2009;11(1):7-21.


http://dx.doi.org/10.52547/rbs.20.3.390
https://dor.isc.ac/dor/20.1001.1.17352029.1401.20.3.1.9
http://rbs.mui.ac.ir/article-1-1388-en.html
http://www.tcpdf.org

