[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.146.5 ]

MEJDS. 2020; 10:200.
Published online 2021 Jan. Research Article

The Effects of Exercise Interventions on Eye-Hand Coordination in Children
with Spastic Hemiplegic Cerebral Palsy

Ranjbar Z!, *Arab Ameri E2, Molanorouzi K3, Shojaei M*%, Daneshfar A*

Author Address

1. PhD Student of Motor Behavior and Motor Development, Department of Physical Education and Sports Sciences, Science and Research Branch, Islamic Azad University, Tehran, Iran;
2. PhD, Department of Physical Education and Sports Sciences, University of Tehran, Tehran, Iran;

3. Department of Sports Management, Islamshahr Branch, Islamic Azad University, Islamshahr, Iran;

4. Associate Professor, Department of Motor Behavior, Faculty of Sport Sciences, AlZahra University, Tehran, Iran.

*Corresponding author’s email: eameri@ut.ac.ir

Received: 2019 September 3; Accepted: 2019 December 21

Abstract

Background & Objectives: Cerebral Palsy (CP) is a disorder of movement and posture with extensive variety and classifications. Spastic
hemiplegia is the most prevalent CP type. The motor limitations appear in combination with sensory and cognitive alterations that result in great
difficulties for children with CP to manipulate objects, communicate, and interact with their environment, subsequently limiting their mobility.
Eye-hand coordination is the skill in which visual information from the eyes and motor data from the hands are efficiently applied to work
together as an essential component of self-help activities, play, perception, and school work. Therefore, problems with eye—hand coordination
make it difficult for children to experience search tasks in their daily lives, such as playing and school activities. Eye—hand coordination is critical
in functional performance and should be carefully considered by coaches and occupational therapists. Thus, the current research aimed to
investigate the effects of exercise interventions on eye—hand coordination in children with spastic hemiplegic CP.

Methods: This was a quasi—experimental study with a pretest—posttest, a control group, and a single-blinded design. We classified three
experimental groups of physical activity, virtual reality, physiotherapy, and a control group. Twenty children with spastic hemiplegic CP from
Golha Special School in Shiraz City, Iran, in 2019 were selected by convenience sampling method. The inclusion criteria of the study were as
follows: girls and boys with spastic hemiplegic CP (6—12—year—olds); specified as level 1-3 on the Gross Motor Function Classification System
(GMECS) (according to relevant occupational therapist & their medical records); no visual or auditory impairment; no previous experience
working with Xbox; no use of anticonvulsant drugs; no orthopedic surgery; no lower limb Botox injections for 6 months prior to intervention,
or the presence of other disorders, such as autism, asthma, etc. (according to their parents & their medical records). Subjects’ inability to follow
the intervention program and instructions, and having more than three absences in the training sessions were the exclusion criteria of the study.
Children were randomly divided into 4 groups of physical activity (a set of aerobic exercises, balance skills, coordination exercises, walking
distance, ball skills, copying shapes, & painting were performed under the supervision of an occupational therapist & the relevant expert),
physiotherapy (joint movement exercises, muscle extensions, muscle strength exercises, torso stability exercises, tracking, & grasping objects
held by a physiotherapist, by stretching the arms in different directions in a sitting position), virtual reality (offering Xbox 360 Kinect games,
including jumping, weight transfer, stepping from one side to the other, using the arms and legs to prevent bloating, or using arms and legs
coordinated movements to cover the cavities created by the blows of the fish in the body of the aquarium), and the control group (exempt from
intervention) (n=5/group). In addition, all study participants continued their treatment and physiotherapy programs for two weekly sessions
during the research process. The experimental groups received interventions for 8 weeks, 3 sessions per week, and 30 minutes per session. The
Visual Motor Integration Test (Beery, 1989) was used to assess eye—hand coordination. Repeated—measures Analysis of Variance (ANOVA)
was used to explore the impact of interventions in the different stages of the test. Besides, the Bonferroni post-hoc test was used to determine
the sustainability of the effect of interventions, and the level of significance was set at 0.05.

Results: The obtained results indicated a significant difference between the effects of interventions on eye—hand coordination in different groups,
including physical activity, physiotherapy, and virtual reality, (p<0.001). To measure the effectiveness of the interventions, according to the
pretest—posttest stages, the relevant results indicated a significant effect of the interventions in all three groups of virtual reality (p<0.001),
physical activity (p<0.001), and physiotherapy (p=0.008). To measure the duration of interventions according to the posttest and follow—up
stages, due to the negative coefficient of difference, the duration of intervention in physical activity (p=0.010) and physiotherapy (p=0.044) was
low, and the duration of virtual reality intervention, compared to the other two groups was noteworthy (p=0.108).

Conclusion: According to the present study results, it can be concluded that, compared to other interventions, designing exercise programs via
virtual reality environment can play a role in improving the eye—hand coordination of children with CP.

Keywords: Spastic hemiplegic cerebral palsy, Eye—Hand coordination, Virtual reality, Physiotherapy, Physical activity.

Copyright © 2016, MEJDS. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.


mailto:eameri@ut.ac.ir
http://creativecommons.org/licenses/by-nc/4.0/\)
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.146.5
https://jdisabilstud.org/article-1-1701-en.html

[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.146.5 ]

(V) ¥4 1 sh oldUas does

&w\&ﬁj}gdw \\“\‘\obé:.lz;-j)\..::.;\

&%w&}hﬁbQKJ;Werig-gﬁ&Mﬁ&ﬂ QBB-U»J:\STS duolis
ool

il (31 Tl ansaans 550 52 0158 T pale e agl* iy aj

O 3 Sl 5

012 DL Sl o T ettls it 5 p e ol o 2505 05k 5 Sien 50,8 (S A 5 S by 5583 s )
0] 0L (O ol e s ke 5 G 05,8 WSS Y

0Ll gl oD 35T o200 pgtiaSl ol ¢ 2555 ks 05 8 5lskil LY

Ol O oAl olils (s g e 8015 (S ke 3,8 5Ll

CAMETI@ULACIT 1 gt by 35 20 LL1,*

\YAA LT Y tob s b VYA et VY 1l g

Ot el el 3 pdoes ls (S5m0 O3 88 )0, sl dlad js wlul e Olgea s =z ;..»Lu: 35 Loy 5o eddiplad] OMe 100 5 4y
A o) Sl (55 om0 el OS5 8 s 5 i (Kalon o3 Mo 3B Aglie Gt b anlllas

23 3t 3 Ll glenal e 5 Sl (53h on 5330 2l S5 Y o ol S0s S b 0503l 5 033t b b a5 51 G nl E
L3835 1y (55 loms nnls 5 215 b oo b SNIe 0,0 09 8 ez 3 (B3LD ) oty e Hockd S e 353 (6 S 505 55 4 \FAA L
8L () (Sl (Sl Opail il Ll aids Yo acdr 2 5l aw s a5 s ot ooty OIS0 il (S-e on ol 05 5 5
S Sl 5 3,50 (S b iyl Jedows 0 ga3T 51 0 g ST ilides ol o p3 e 50 s (6l piamen t S ww(,.;%j@md%l)}m@
b wd S 53 0700 (8 bsks pebans b o3l R g o 0 g3l 51 oMHe 3G (5,850

A (/) o el ol il slaes § 55 cons 5 i (Salan MM 3 hslie oslis Kby ks bl 30 o )5 tlaasily
Al (8L Blioe (S3lomn nily 05,5 03 (5,80 5 0305l m S0 4 45l OMSe (BI0Ls Dlioe Jrawis 53 .55 (P<t/* + ) S3lms ndly 5 (P27 *A)
P=/V A 25 S Sses S 53 b alies

SAA5 G e gl OIS s 5 i (Soalen 55 55 WM ol b snlins (55leme oaBly Jaoms Sl 3lind b oo slaaslp (b 15 S
3yl

(o Il (5 (Slen ol ctems 5 i (Saalon (Sl S5k o 5he 5 el puds

(https://creativecommons.org/licenses/by-nc/4.0/deed.fa) JMalloys ¥/+ (551 5 —sloi 5 smes o o8 ond ST s b e G ol - 51530 olalas aloes <V ¥A0 © sl b gies jLESH o
S 1 5 ol e (53l b (oo By el sl B8 1y e 3 et 5l g oS a3l L @ oS el 05 2

\


mailto:eameri@ut.ac.ir
https://creativecommons.org/licenses/by-nc/4.0/deed.fa
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.146.5
https://jdisabilstud.org/article-1-1701-en.html

[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.146.5 ]

Sl 53 555 Wl Glhbian b anglin)s (e =l 5131 Sl
Rl 03 e e s 5 o slacdla 1 Sl a8 S
Wyl (O3 St Kb Sdbls s & el gl S
S a5l Spe amlr b B 1By 5 Oddig el
5SS S s s Gk el e Sl o e
Sldlas (A) cbls 3525 o L O 58 pl oMas Sis
Lile oy 56 s e 5 1 o peaiys o S SU S
S bS5 (V) pdolanl (Q) SMas Sis
Sobn L LS Gl ol 4 B el ok plosl (VoY)
sl 03 S

B S3he et Q58 Gl sl Ol TS5 lomn il
sl JoSS Il s sty OT b las o Slidiss 5 sl
S o 03l )5 038 Lae b Jalad slas3l 51 (53 lmn ol
S 4 s Slaa 20 o el ol (Silaacd (Slome condly
oeledaoio p Jalad ST 5 (6 msS Siuled b3l | (8l
sbul b s Jo 50, Gkl 5 XS e bl )8 Gl
s o S gl 0l 03 ol 5 s e Lo, 350
oSLSSH (VYY) kS J 281y 565 OS> S5m  sbas 55l 0,00
S b s oS el (b Gl pS ol S TesES v
L S8 Ol 5 A8 o Jor 6 SIS o 4 5L 05 (S3L
VT XS o sl (555b 58 il 55,8 o (Shmtn o sty

5 o (Soalan faj s sddplnil OMke 53 o3 sdes 35
Andllas 4 Ol g o ladlas ol 31 S 51 (g 5he o O 58 s
2w 5 i (Kalen Lol 38 6,Lal ol,Ser 5 sl
Rl a5 38 s (53,50 SIS plil b (e b 0SS
Oy Saely 0355 cpl )3 (s ol & didonw) amcs
S O 5 0l LV F) 25800 s 5 s 5 i OS>
Saler o 1) Giloms Condly o a3 &l 5 mas Cylis Oloys
o S ol (5 el 4 Mos OS5 557 5 s ol
wﬂjWer;?ﬁAWJi 1y gulsbos sl LagT .55 S
smae Sylae 0loys b avgliays (§5loee coils 03 S oS ol
s 5 ot Saler oLea 5 dys ((V0) L35 518
Loeed sws S b ojs 1) g5k cen ALVALNY ol el 201
5,50 s el bl L, ool Cows
Ll s 5 ot (Salos 850 Lol 05 S oL5,1 et
Jip 95 53 () J.B;qui)b’fcﬁf Jb- s g0 8509 548
b S el 35 53 il b Jolss 5 656 o8 4
:&;ﬁW;W;;WﬁL@J&J&\k\;
O 58 wols i b sty lacs s 3G slyls 8758 ol 2
ises O 5 oLl (655 50 (a5 53 . (0) db o)Ll (530 ol
(S gl 058 s 5 Shas 0oy (Gilams oy 3B

3. Xbox 360 Kinect

4dds

S e €l Sl GHher G @B Sl g
syrst (PBNE S el b s 23 4 6 G slacaud
L;Lh@l.w)b L t._..l.&‘ Omoed ‘.)}..fag;a oJ::JgT.:w-:T (IO J\J}J 9
G (1) sl el pop gumad STpsl 5 Gos um $La0 ks ;S pom
CJL:-)A Jt:\..bﬁ& J)’\-& Q)S )}j L JG}& {n\.b\ BE) e.kg)wT
S Sl ) L s i Léj} o> o O
fﬁf@gw‘o‘ﬂww}jwoyw}‘jd))ﬂ
@ alas ol L(Y) ol LSS0 i b oS> slaclgs
o> S (s 5 i Saler 53 olacus i bl
9 é:é.) b;]l:v.)) LO%JW]’ Cowd u%‘fﬂ dJ;.Sul;a &_@Jb E)
() 55 o Blgs ol

W 5y o5 ol 0 iy o3 35lgn Ol 50 S 5 o (Kalon
Sl s 93 a3l oS ooledbl S RNt el of
el b a5 1o glac s Sl (555 00 iow Bl (Salen ) 2]
‘(f) )},JL;O aéu.".m'\ M)Ju: g_.a.;.!&:) ng:‘ A‘_SJL’ &M&LA)L{
éf&“’é% C)Yfﬁ ‘w:jr.ig-;.am &)y e
sl b gn s Bl S e (52 G Shs 4 S
ﬁm:;m;\&w):md&@b@ujw; o
ool e b lan, s35b Caas SOl Jdsa (cos g oyl
Gof o Sy 550 o 35ls  canns slas, L Lo
J%}Quaoﬁ@bjﬁmw;&gﬁfy)
oD u.aj.t O “\:’T@ D97 9N (gewd u:.:llﬁ”: s Ll
SF s s L Gae Olijan (Siludled 42>
L.:>u:)| \JWQL&W\meLﬂ; (s gdes U’-" 'Jﬁ“j'd‘ Jle;“:‘
BLIEC e ga._Jlﬁ”: rl}u\ 6\;} B QK:;\; JJS&)\}JJ Lﬁ-)li-
arlge JSoe b camnyie slac b 5 (53L dile 355 80555 (S
5 Shes 53 (6305 sl Caenl 3l s o &L«A (08)
b5 wd3a 0Bl 5 Ol o Ja 5 il 5 el 552 (63 SO
o sass g pa3 SMHIuke il p g3 el by 03,815 ke gl
D558 s 5 i (Salon 550 Sl et S 2,520 8L
3,15 (6oL ol (g e c\s

Sl 3l glimsd A e W) S5 LIS Sl ae Bl
.y J)f)b 9 g;i.’}:g‘ gggfé chu LSLAJJQJJJ Xole w»v.a
BEIE Ju{da oslaul UC«LQ.“«?-‘ 9 Lf‘j) chu d"\ﬁ)kw 6&)‘ LS‘J’
Slacys sdoms (YN iy 5 £, 5l (Sl 353 Sl
;,\;ﬂéﬁ@;\}\j&jg}b%)um‘Lssj.{l.‘,.o
(V)

1, Cerebral palsy
2 Virtual reality


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.146.5
https://jdisabilstud.org/article-1-1701-en.html

[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.146.5 ]

SNl o5 Slslns (o ped Slale 53 Con il 4 )
5 IR

NYO3{ I OWERPRF> Salen oLl Glp sk ol o
VAAL Ul 55 (6 o o8 U oalieasl T oS ol (KoL
03lus 31 a8 sl Lpwin S YF Jold G gail ol (Y 0) A sl
3 .:ﬁ@é)ljfojaj Ol o dls j5 J}Juav:.]a_ia.kﬁr.::’ W
/885 +/OA 31 o1 Sedalie o SLL (Sar s 503l ol
Lol 0sBloosl bl 5 AT L sl oSk
o 55 obis 5 dan b o s Gl cpl L(Y0) Al (315 +/40
B obea 5 LI 5 s Sbbea 55 VYAY
3 SV a wls 2oy o sy sl ol BB L
4wl sla iy Sl esliul Ly Lagygailes 5 85w o5,
52l TR0 Il s ol 5 e e (YY) oy A
23 1 05l ool e alns sl B byl 5 2LL
Ll s A0 a0 (2l s do S ) ALl YEY OS5 S
L Osail ool omamen (0,50 Comstr /AVE VO o 1y OF s
s §15 Jezen 315 50 (YY) Lo Sedlel ol 2l sl
YE O S LSl s 5 5 B S et )l e 31003
A eslaal VP Y Jue eSS

A Sl bzl (5555085 5ol ol 5l sl s b )
Lo o 0¥ s 03V Slomd 5 5 b o gkl 4 51
Aol st opl s er gl Lol cols, 5 Ad el
A S O3 S a4 0 508 &) sty o ) (GlawoD (O 5 o
G ol 53 b sls ) saor b i s (6 SKan (sl 0T 31
ool b g LT Lbeuls, Gl s S Sl
Bl G Jal 15 s L Yo ol bl 5 eSS S S
Sl 8550 b (sl 3 5 05 8 )13 6L (slaes 8 s 5 Ll
Al Ll Jas e la ol s 5 andllas

Ao a3 5 3 Ll A sl fels aadles
OBl 05,8 o2 52 0138 Dlakr 8505 51 o8 lacanyl 555
(s Ol JB e g3 (ol A e L0l ¢l>.u'| I g geil (s
3 D0 p Ao (el Al 51 B 5, G pgs A
i 3 slaiass O ga3l ) o i Sler (68 0531 5 Ak
Sl ) b el e G JSSsn b L
035 S5 S 058 a3 (Sl Do 31 O gel iy
Slasl ) (S g ol cpl 23815 0 0038 a5l S
D G Al s ST A plail LS dyde Sleys )8 S
5k A s g wie Gt Sded o2 Slaoy S LI
SNolSas S 5 sy by je Sy o3 plol 4 akds ¥ooacdr
Jsb 53 OBISES 5 ales &l o 83 59 Slae SV-Ike plow
ad> g3 lawn |y 35 558 5 Sleys &l (i Lol
L5l delsl

3, Test of Visual Motor Integration (TVMI)

v

580 53 Dl S 5 5eg 55 JoSo Slabs Ol 5o (5 loms ol
slasb Q:ﬁﬁ\)} e (VF) Ad uf«)\jf O3S ol s
Lajld o« ghdy oWl hls o85S sl Jle gl
3 Spel Gashy 5 dmea Sl 5 b gl
33 35 ida S O 5 s o B0 (VW) L slgln oS
Jyemas Slays Ve 5 " (55 suizid (S3lame Condly by ol
53,8 IS Skl S5l on OIS 5 s 3 Kb 3 2
B O S Sm Saler OLSen 5 Y ) 53 (VA)
b s slao)les od-lie ool Gl ol OBY 1 s (S5Re
(V8) 3L 35 e

5635 Il 55 )3 o 5 oty (SKalon el @ 4z 5k
IS il 03 gl 5 (S e b IS8 805 (S5 a3
Sldlas 5815500 oloys idu 5l ghyls 3051l 5 S s
8,005 wldlas cusgdoes 5 085S ol oS>3 Shae ol
S (55he el O 8 s 5 i Salen 057 opr Slo g0
el poi ccnl wnly Lo Shol 5 LS el .
b ot ol 10 sl Coanl jlas any ol 55 Calides M-I
5 Sl comly (ol b S 3 Alie Gus
SHhon Sire el 08558 55 s 5 i (Soalos 2 (ol 503
b ol Sl

soror Y

038 L 030l im 3 0303t b b e rsned g5 ) Gk ol
oy (b Sl (0525 05 8 4w b S 3 5 sSinSS 5 0l S
o) bl el s el ol S0 8 G b il
533t s S50 53 @y el d s (s5he el OS5 ST1) Gudos
S o O3S 1 LA Y sl sls 1S5 VYA Jle
o SIYBY igails - shar b (b VYBF Sl (5 o
a3 S 508 (10) (GMFCS) a3 S 5 Shas (sutusics
CS b Gaies ol 3 Uy gt 5 w3 (654 ges
s S

B 088 Dl s wle Shass a4 bgssal 3555 slaslas
Wl VYBS pow &by b ey 5 750 SR on Sl (500
SV (skuails o bl O T LY ) o sl
5 b WS s 555 <(F L Y GMFCS) i s oS>
DRI (G5 53 OBIISES, S (S e L) (5
ol Shlbl 4 arg L) WSLSOH LS LS 4
e Slals 51 05,85 eslanal ((rass s Q@Mdfi
Gy o AL (el ol ek o (RISl 3
Al G sl ) S sl 2 b Sk plil ST
Slebl 5 (S5 8k w425 L) ey el (e o) 5L Loy
55 L agel il Sblg (Laash o oBuses,s s
Ot el 5 s el smns 51 (655 50 5 Al daL s 00 ,SULSS

1. Nintendo Wii Fit
2. Gross Motor Function Classification System


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.146.5
https://jdisabilstud.org/article-1-1701-en.html

[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.146.5 ]

el STEL 53 e ale Sl oo v aldsbml Wl i 0L,
= oL sl can sl Gl Wy 53 (YO) 54
A e3ls (Gls amdly 05,8 OBLSES S 4 Slsd s ol
bl s 0s Sl 0BSES s oS Lud |l sley B bagsl
o KIS e U 1l Sl oslinad b 5l 6 (o S
0352 (53U 5l Al e O JaSS @

3 YY &2 SPSS i3l 5 3 eslizl b Laesls Sl oo 5 4525
Pl i laos S connss 4 olSTL (Ol jaases G b
Sl S s bl O30 daw s bosls Jlows 5 a2 A
L;\j@;w\)g@mofj;ug;ww>ﬁum;du;@)-j;
oSU 0503 i il (5l o S b o3l Laesls Jlos
Jle 3 Loy 8 o odlie 56wy ks by 0
e o slens 5 5 S (6803100 b ol o 1 0y gl il
g A 3Ll 55 0 gy oo 5031 5 M 3T (6 8L
i S b s 00 bl lag seil elad 55 (g)lstus
Lasl ¥

ol 0303 Ol ) s 53 OBUSES 8 salicanes Sl

Q}L&SQ}}}VG¢OMI_£AMJA)>LAOJJ§&9 \d}bdﬁlﬁw‘
A(p>1/00) 555 g0 odaline Hlolas

9 JJL‘LA Q)JS(’;CJL'L,@S (:L>u\ B o= u‘jub \L:.“;tﬁ A);)Q
Aegomme a3 Yoo aids Vv Odea b ol 5 Odlae
Colus ( Kalen Slujed (Il glacls « oyl olo s
Cod u.);dfcu.s 9 U&Jgaft ui;wf‘b;gjs LgLAC))L@,d E) O.Zé)ob
Sl ) bl O8I @ ax sl wda a Sl e
8B P 3l R 5 2 s Sl 3R el
(V) il ulsdl caal>

eMas ‘J,a:v:«a»«g‘ GJ—Q@-Z‘-‘ CJKJP- QLﬁﬂr&‘jﬁﬁJ aﬁJf)"
B8 5 i (45 LS Sy s ( GMae 508 3 S )5
O3l (2iS okl s adls &8 gl S5 b s &S Sl
.(\0) CJJ::J.; (@\MW})JJMQ%):
‘)J*’L“UJ;(’J?QLQ*:’J}‘W" \'stndjle;cg;:a.;bojjf
Condly Oly el 4By Yo e Sl el S nd oyUa b
4 gl (S Y LSL Sl s ) eslimal b (55l
s AL B b il Gkl oBSES e bls
05,5 SM-Ie . 1)1 ULy 5 oy gl SS9 eSS
B ﬁ\)ﬂ(@c&)’} Jasl O CJLSJ;— ébxfﬂ)é 3E bl
31 S sk pshiea Lab 5 Lacews Sl eslial 503 o 4 o
)jb..m; 6)L: BL) th:v 9 acows g_{..&l.o.h CJL{,’- Lf QA))}Jf

odsanilan o);)%myﬁﬁé&uw@bwk\ Jsd>

(¢ S5S) 033 (aola) &8 (L) ~
5 ] Gl Sole 5 ] Gl Sle el Gl Sl o
\KVAY4 ¥¥/5 V/OA \VFY \VARG \AVAK Siloes Cndly
Vy/e0 Yo/8 VEVY YO/ \Vids q/% olomz (S
V/AA \RVAQ q/+94 \AEVAR Y/ ¥ RV IR T TS
VY8 Y¥/5 \V/EV VAL /YA q/f. o8
V00 ' JAO VA'A% f e
/Y0 /A +/0Y p e

5 S 580 S ol g cbaesls w55 05 e s
sl (p>1/00) 3 Laesls w8 B3pdley Kby sal ol
SN b il o 0 ge S aslinal 2,5ty oL

D ey e s S 050l b S A s e il ) S

S 5 b Foalen  used Glaeg SIS ) ) sty
L (15D ol Joloss 51 Sanbond 53k 0n 300 el 058
ol ol o (S By 5 A el ) Se (6 S50l
Sl ot gy g S illy (Kan 5 el w5 03 dlas

250 6 SN b bl ol ke ol sy (6,80 5 a5l m 5 050ty Sl 03 s 5ty (Soales o 5 Slasie Y s

O 505 o S5 0503l 503l
s Slage Sl P Ol P . - 058 Py
(K Sl Sl Lra O3 200 Sl
Gl po F s oSS s oSS ok e oL
Q% YA q/+4 A\NVAS NEY \#/Y Siles Cndly _
. Soalen
/7 ARVAl ZINY YY/# q/0Y \V¥/A o cdle
A <v/ee) #/9¥ (""’*'
VOO YY) \ka4%4 YY/A \V#/\Y V4 g
_ Cawd
VAR \Y/f O/NY \A7Al Y08 \Y/$ ol &

oobls oo sedl 5 ass VO 3 5SS (/OAN) L se
a5l amen S ealinad 558 pacn S monad b il L

s S o S sl Ol rse cus S 0pel )l Juol ol
$ L J1e O gl 25lie 4SSyl @ 42 5L L (P<t/00) S 15


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.146.5
https://jdisabilstud.org/article-1-1701-en.html

[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.146.5 ]

Solslas  sba w;;rz%j@wﬁ QM:’-LM):S;L“:ASMJUA
CJ\)::;G Ly .(p<'/"\) | 034 Q}L@J&uéuo}ﬁja

'J}’“:d" odaliee ) Ji,,t);

35.00
30,00
é’\ 25.00
20,00

15.00

0sa)l o

Ol
Q}A)T;LLW &\Jc):;&d.au"’ 5LAOjJ§a_§..§&U‘ .“@w.})r.i\?: ;.Js/' Méﬁuﬁw\p

0sa)l o

N Sl e ile (SKam 400 e 53 SThpl gl 4
Lo aol ol Gl ol 3 Gl 058 ler o

(p=+/*7%)
Ol Y Jsdar 55 580 ,8eldil b bty Lo g0l =W

298
— g )lsa Ca1adl
—‘_,,.l.u;u!Le
= lnsm

B

gﬂl’és&@bj&‘ﬁ)}g%dbb}ﬁ)}@}j&ﬁw3ﬁﬁpwwd\fgjﬁﬁwoij@u Y’J_g.l;—

D s 310l (glas (1)) o Kobe ol @) ol D ol 05,5
VAR \/OAY -\ Y

<v/ee V0V —\o/f v ! Sles nl s
VA JAYY ALk Al Y

</ \/ONY —AA Y \

</ \/OV e . ALK Y JERTRGm|PY
RN AYY ALR ¥ Y

Y V/OAY —Y/Ae v \

YA V0V -y Al e
e YY *JAYY /A Y Y

AAK \/OAY —/F Y

A VOV VALK s \ ol 58
YO /AYY YA v \

b adl slaes 8 s (5, Ky 5 Ol Jle e sl
dslis 6,80k Ols (p=2/0 YD) Glisid 5 (p=r/0) )
Conils 038 53 5 el (S JSlS ST e o 4 el
w5553 5058 53 b alieys sl (658 L Ol 500 (s

505 b SOk 5 T Y s ) e a3 0Le) Y s 3
o o535 s 34 g odaline oS sbolen fg:,..nu;x{::jgyjm

00 5y Calides sy s ol Ul G
5 0pilhe Sl 4 e bodsile b e sl

(P=/V A Sl eily o S A a B hlae 50 Kby ol (0 ge3l

:.=' f

Soalen 5 oo oM 50 Alie Lol ha gt Sl Gus

Azt s (p</or ) ok S (<t )) ol
CM-Ie (5,8 Ol romae Sl cpiamar L Cowl (P=2/0 *A)


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.146.5
https://jdisabilstud.org/article-1-1701-en.html

[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.146.5 ]

(SR Cls IMest L JNs a S0 sl 4 45U ol
el & cml S5e 208 Sk e sl b Ve s
Gl o oo ol iy b e sl oY oley e
o cdles M- 3l eslinal Wl b (i S &S sbolan ((FY)
355 labs cind O ga3l 53 OT el 31 535 Aol o a3 Ola) asdes
5 A3 e gl 038 53 oS Wby Sl dm (S3UT alS
OF J5¥s 31 oS ol o (35158 0L an 5 0l m S5 s Lo s
5 el O 58l Sl yes 31 SIS0 Jlgh B 03 gl g5
Sl yed D3 Lok ey pslde gyl Wby b
(FF) ol il

Lok ol O Jeols ol (glipd oS o gt
Glaasl 30 adlas o 55 3,10 Sl yieen OSKar 5 S dalllas
Sy s b (S s Sl p RlSnid 5 @28 Sl
5505 S S 93 aatins 5 el (e b OIS S
eSHlie S WS u,i)\jf Sobsbas (63,58 sleys slaasls 4 J.::is
S5 9 e bl sl BB 0Ly e (plays ol ys ol
Obs OF Vs 31 elS kS (sl (53 )8 o Jbad plowil
Gdlas b ol jiass 5l ol gl iean (Y0) ol o
ey e Gyl Lo ys Ms-e 30 s 0, Kan 5 oy
Oloys oM At BB 5 Sl 56 5 (g3l ol
Oly el 43 s g s &2 S el Lo e B)lae
L.(V0) el 0l J':)\jf@u o Ys alezsl (G5l bl
I8 s e o (Soalon & 3 oddplowl sla jtass @ ax 5
oels 4 g L slasle (VF10) S cb OS85 as
S S hdu e 25 g0 W5 (s ol OBk
Shr Sy O 58 s e Saler 53 by
©hls b Sleys glaasl o Jlcpll tanl 5 gdoes 5Ly Siruloul
salial 5 AVl S5 coeal S35 5SSl S AEL 5L s
O 3 am o Ol ol &8 S sl S5 87 55 |y o S dalas
Al ST slaasl 53 (5 ey shdm Bl 0 5 ol S5 oS
(YF) il

s &J_f)lfagj & g Vf;\.bd Jedl pcus sdoee anlllae ol 53
53 Lo ol LSl sgrs e b I 6 S5
slime M-I 218 s tel el 215 50 alie olallas
5 EP R imer 5 Sl s Sl GlausSB ple e
(Slale 2205 S0 55 s 5 slatey (5 5he el IS o3 - sla
£ A PSS AL cwlne Sl s (b e SLL S
5 680 55 anllas oyl S 51 S ISl I ke
Ol 5o §3lmn Cadls b il e 5 sleys ST e 3Lubidl
D558 el DLy 5 sl (SIS0 ol 53 JuSo 5 (Ko A

5,5 03lial Ol 5o LT Jiws  S053 (5l g ) shaions

SpSems 0
SLS 3l eslid 015 e andllae (ol 3l ol s 4 ax 5L
I sl s cnls Hlas (S8 1l Ol | STYF
Coles 03,5 @WU(.:%_;;AL@ SN 1 oS (5 5he el

b e Saalul (g5h 0n (SR o 0558 s e~
Olysa Slme ondly 5 limid (b ol ke
1S 15 0Lt axllan golsh b e 5 (g Fis (5l in
:ﬂw&j@@baﬁf&jfw\)bwwjfw,mo)’u’-\,u
Loy S plo b alie;s 1) 528 558000 31 pigeen 5 iy
basyor Sldlas ol b Ghassy ool 51 ool ol ol a2l
(Y9) Silrme condly Alle 5o ,b3l (5 b 0558 6550
S Sl ondly e 3B e OLer 5 0y sk
Srre gds Q58 5o G il i b oS s Slas 5 Lasl
b e 0Len 5 0bLE dallas (YY) sy Sl
Ml b anslinys cud (g ghmid oMU S5 9 bolas
=k Ol Seslin éﬂ.wj o> sl (Dol Aol s
A A pee OO 5 ey Sasi s (TA) Grae
e A b anolioys (ol 5558 5 (Sl odls Slajen OO
Sae g 08358 S5 el 5 Shas 5 olgde 3lme ondls
Solaes cmdly b oMl ot ol 51L(YR) Senlel (650 o
b3 S ble Gl feed Jse S5 Yl
Sred A S s Slas a5 Jdoe b ol
S3lrms Comdly looes 53 1,5 4(Y9) AL ool 5, 0185 S ol by
& 4 5L & LS o ol |y (S gl ags3b it sla S
S 4ty ew\ﬁ.;.;gl’,fm\; ‘5)’11’,&;%} Ll
Sl Sl 25350 S O pl by Al ey 55505
R S )\}13 Lf‘)“; 'b\'f;f &AKcW\ LAQT)é ;5"5)’&'“’
3kl e w wly el 5 b Glas, b sl (b
BL uﬂ.&,«yéﬁ&jjﬁ.iﬂ cgféjfja.wj:v dfc)’hﬁ‘ 4?::.13)3
b Soum dmtind ekl pulesd sbwl (pomen 5 Al
B Gblas v BV S Olse L3k St SRS
(YQ) 35085 andllas il s (55les ondly DS Ike

1l el Olallas ol ‘@u L s o2l ) Jol> cjl:.;
2 Slrs Cpdly laline 30 555 pses OIS 5 s sk
Jdsas Sonlanl g5k son (500 ok O 58 s 5 Shas 55
350 e S 5 Sl Aadlas ((VA) a0l Q:ﬁ{.f
Sy o O3S s 3 Sae 5 (g3lee ondly lsbae 3G
JeoS 5 Ay Rk (Y1) Saalewl S3hiss 5 ik oS
3 Shoe kS i (53lme odly Jlsbian 30 550 o ge
b aplie;s (Grre b o85S 55 S plll 5 s S~
CokeS 0350 3 e DL 5 50005 Axdlae 5 (YY) (o0
ol 5 Silams cly b aile dni s SU S el oS~
43‘)"5) LsLlML:Jw st?-‘ g;la).) Qb)b) lacows )‘ oslaul d}.@...u
YY) el 28l 53 (g iRe @3 O 58 55

s Dlsed b (S LIS ()2 035 S5 S s
odd ASTT (e elb OIS S oy (Konlen Sl 3 5 45


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.146.5
https://jdisabilstud.org/article-1-1701-en.html

[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.146.5 ]

A 03l 313l @ oladsl opl 5 13 A TR.SSRI.REC.1397.274
oslimul aash sael 6l 5 ol s e LT ledb ples o
Al

Slesl dbeals,

REOW P W

s o135

ol ablis 3L & Srn S S e pMel 0800

Sb gl

ol 0 el s slaag a5l s cpl Jlo b
OB =S

Wl edge ) sk bl s baesls (5808 sl ok
Bk 5 .5 50 ol H e wld s &3l UZJLQ); £3° Oi\mmi}.’
el Bl 38 s 5 5T 1 edalcwsas glaosls f
B O Ao oty 3l 5 U s sl o)

53,8 agl 5 Wl | el poees ol

ol b (65laen ondly o pod Al aw il andlas cpl 55 5 8
B OS5 elisid 5 b Sl eSS LSS
‘_g)bta,asﬁqu@)sﬁmw)ﬁ&“&wylé}lﬁd@d}b
PSSl b S5l ol Dl a3 S (55 calile a3
S Sllas el 4 5L sy cpl boas O oS
J:'L"“ L;vtf))‘b.k.\:f CJ)&}‘.LA)J w{bng‘)‘ o.}u.':.w‘ u,.a)*a;'-).s
L.’ dmelﬁjb L;!L'.‘Lk.ﬂ (\;u‘ mr.a.h g L;'gJ’ JJ:) Lg\ﬁwub
v.?r:-l..'Qubfnler_"\Q&\ijjbjmbﬁjdbbogs‘}f
w‘&)jﬂ;‘)sg)fjb}w

Sy Sis f

| PP TR COCUR VLV G CC3W B W PR W P2 PV
‘\SL;,A}};: BE aJ.SngjuL.a Ry QK.);j u:'JJb ‘u%\;ﬁﬁ
:j‘:;fjg‘;;jﬁ'kj:' sJ.JA;LSJL:v \)Lau.!l.]a.‘w\élf-\);

bals Vv

OBUSES 15 5l asbiculsy 5 SN b
.,\.{L ‘_s;.bc,‘:;):» AK&A)}:: | j\:::-"s ‘b‘”js uf“'hj}? Uf‘

References

1.

10.

11.

12.

13.

Verrel J, Bekkering H, Steenbergen B. Eye-hand coordination during manual object transport with the affected
and less affected hand in adolescents with hemiparetic cerebral palsy. Exp Brain Res. 2008;187(1):107-16. doi:
10.1007/s00221-008-1287-y

Charles J, Gordon AM. Development of hand-arm bimanual intensive training (HABIT) for improving bimanual
coordination in children with hemiplegic cerebral palsy. Dev Med Child Neurol. 2006;48(11):931-6. doi:
10.1017/S0012162206002039

Eliasson AC, Gordon AM, Forssberg H. Basic co-ordination of manipulative forces of children with cerebral
palsy. Dev Med Child Neurol. 1991;33(8):661-70. doi: 10.1111/j.1469-8749.1991.tb14943.x

Jeong HW. The effects of visual perception training program on the visual perception and eye-hand coordination
skills of children with spastic cerebral palsy. [Yongin, South Korea]: Dankook university Graduate school of
special education; 2008.

Case-Smith J, Robertson J, Fulks J, Bolte T. Occupational Therapy for Children. 4™ ed. St. Louis, MO: Mosby;
2001.

Talbot ML, Junkala J. The effects of auditorally augmented feedback on the eye-hand coordination of students
with cerebral palsy. Am J Occup Ther. 1981;35(8):525-8. doi: https://doi.org/10.5014/ajot.35.8.525

Damiano DL. Activity, activity, activity: rethinking our physical therapy approach to cerebral palsy. Phys Ther.
2006;86(11):1534—40. doi: 10.2522/ptj.20050397

Verschuren O, Ketelaar M, Takken T, Helders PJM, Gorter JW. Exercise programs for children with cerebral
palsy: a systematic review of the literaturee Am J Phys Med Rehabil. 2008;87(5):404-17. doi:
10.1097/phm.0b013e31815b2675

Fowler EG, Ho TW, Nwigwe Al, Dorey FJ. The effect of quadriceps femoris muscle strengthening exercises on
spasticity in children with cerebral palsy. Phys Ther. 2001;81(6):1215-23.

Holland LJ, Steadward RD. The effects of weight training and flexibility exercising on the strength, range of
motion, and spasticity/muscle tone of elite cerebral palsy athletes. In: Doll-Tepper G, Dahms C, Doll B, von
Selzam H, editors. Adapted physical activity. Berlin, Heidelberg: Springer; 1990. pp: 125-9. doi: 10.1007/978-
3-642-74873-8 19

Damiano DL, Kelly LE, Vaughn CL. Effects of quadriceps femoris muscle strengthening on crouch gait in
children with spastic diplegia. Phys Ther. 1995;75(8):658—67. doi: 10.1093/ptj/75.8.658

Balista VG. Sistema de realidade virtual para avaliacdo e reabilitagdo de déficit motor. In: Workshop on Virtual,
Augmented Reality and Games [Internet]. Sdo Paulo, Brazil: SBGames; 2013. Available from:
http://www.sbgames.org/sbgames2013/proceedings/workshop/WorkshopVAR-6 Full.pdf

Pavao SL, Arnoni JLB, de Oliveira AKC, Rocha NACF. Impact of a virtual reality-based intervention on motor
performance and balance of a child with cerebral palsy: a case study. Rev Paul Pediatr. 2014;32(4):389-94. doi:
10.1016/j.rpped.2014.04.005



https://doi.org/10.1007/s00221-008-1287-y
https://doi.org/10.1017/s0012162206002039
https://doi.org/10.1111/j.1469-8749.1991.tb14943.x
https://doi.org/10.5014/ajot.35.8.525
https://doi.org/10.2522/ptj.20050397
https://doi.org/10.1097/phm.0b013e31815b2675
https://doi.org/10.1007/978-3-642-74873-8_19
https://doi.org/10.1007/978-3-642-74873-8_19
https://doi.org/10.1093/ptj/75.8.658
http://www.sbgames.org/sbgames2013/proceedings/workshop/WorkshopVAR-6_Full.pdf
https://dx.doi.org/10.1016%2Fj.rpped.2014.04.005
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.146.5
https://jdisabilstud.org/article-1-1701-en.html

[ Downloaded from jdisabilstud.org on 2026-01-29 |

[ DOR: 20.1001.1.23222840.1399.10.0.146.5 ]

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Saavedra S, Joshi A, Woollacott M, van Donkelaar P. Eye hand coordination in children with cerebral palsy.
Exp Brain Res. 2009;192(2):155-65. doi: 10.1007/s00221-008-1549-8

Shin J, Song G, Hwangbo G. Effects of conventional neurological treatment and a virtual reality training program
on eye-hand coordination in children with cerebral palsy. J Phys Ther Sci. 2015;27(7):2151-4. doi:
10.1589/jpts.27.2151

Rathinam C, Mohan V, Peirson J, Skinner J, Nethaji KS, Kuhn I. Effectiveness of virtual reality in the treatment
of hand function in children with cerebral palsy: A systematic review. J Hand Ther. 2019;32(4):426-434.e1. doi:
10.1016/j.jht.2018.01.006

Straker LM, Campbell AC, Jensen LM, Metcalf DR, Smith AJ, Abbott RA, et al. Rationale, design and methods
for a randomised and controlled trial of the impact of virtual reality games on motor competence, physical
activity, and mental health in children with developmental coordination disorder. BMC Public Health.
2011;11:654. doi: 10.1186/1471-2458-11-654

Chiu H-C, Ada L, Lee H-M. Upper limb training using Wii Sports Resort for children with hemiplegic cerebral
palsy: a randomized, single-blind trial. Clin Rehabil. 2014;28(10):1015-24. doi: 10.1177/0269215514533709
Laukkanen A, Pesola AJ, Pesola AJ, Heikkinen R, Sddkslahti AK, Finni T. Family-based cluster randomized
controlled trial enhancing physical activity and motor competence in 4-7-year-old children. PLoS One.
2015;10(10):e0141124. doi: 10.1371/journal.pone.0141124

Beery KE. The VMI: Developmental test of visual-motor integration. 3" ed. Cleveland Toronto: Modern
Curriculum Press; 1989.

Farahbod M, Minaie A. Adaption and standardization of the test of visual-motor skills revised. Archives of
Rehabilitation. 2004;5(1):39-48. [Persian] http://rehabilitationj.uswr.ac.ir/article-1-142-en.pdf

Sheikh M, Asadi A. Validity, reliability and standardization of Persian version of Test of Visual-Motor Skills,
Third Edition. Sports Psychology. 2020;4(1):28-38. [Persian]
http://mbsp.sbu.ac.ir/article/download/11684/8229

Rintala P, Lyytinen H. De effecten van lichamelijke activiteiten op de lichamelijke conditie en motorische
vaardigheden bij kinderen met infantiele encephalopathie. Bewegen & Hulpverlening. 1988;3:201-7. [Dutch]
Jahnsen R, Villien L, Aamodt G, Stanghelle JK, Holm I. Physiotherapy and physical activity — experiences of
adults with cerebral palsy, with implications for children. Advances in Physiotherapy. 2003;5(1):21-32. doi:
10.1080/14038190310005779

O’Neil ME, Fragala-Pinkham M, Lennon N, George A, Forman J, Trost SG. Reliability and validity of objective
measures of physical activity in youth with cerebral palsy who are ambulatory. Phys Ther. 2016;96(1):37-45.
doi: 10.2522/ptj.20140201

Merians AS, Tunik E, Adamovich SV. Virtual reality to maximize function for hand and arm rehabilitation:
exploration of neural mechanisms. Stud Health Technol Inform. 2009;145:109-25.

Ren K, Gong X-M, Zhang R, Chen X-H. Effects of virtual reality training on limb movement in children with
spastic diplegia cerebral palsy. Zhongguo Dang Dai Er Ke Za Zhi. 2016;18(10):975-9. [Chinese] doi:
10.7499/j.issn.1008-8830.2016.10.011

Sharan D, Ajeesh PS, Rameshkumar R, Mathankumar M, Paulina RJ, Manjula M. Virtual reality based therapy
for post operative rehabilitation of children with cerebral palsy. Work. 2012;41 Suppl 1:3612-5. doi:
10.3233/WOR-2012-0667-3612

Rostami HR, Arastoo AA, Nejad SJ, Mahany MK, Malamiri RA, Goharpey S. Effects of modified constraint-
induced movement therapy in virtual environment on upper-limb function in children with spastic hemiparetic
cerebral palsy: a randomised controlled trial. NeuroRehabilitation. 2012;31(4):357—65. doi: 10.3233/NRE-2012-
00804

Jannink MJA, van der Wilden GJ, Navis DW, Visser G, Gussinklo J, Ijzerman M. A low-cost video game applied
for training of upper extremity function in children with cerebral palsy: a pilot study. Cyberpsychol Behav.
2008;11(1):27-32. doi: 10.1089/cpb.2007.0014

Reid D, Campbell K. The use of virtual reality with children with cerebral palsy: a pilot randomized trial.
Therapeutic Recreation Journal. 2006;40(4):255-68.

Winkels DGM, Kottink AIR, Temmink RAJ, Nijlant JMM, Buurke JH. Wii™-habilitation of upper extremity
function in children with cerebral palsy. An explorative study. Dev Neurorehabil. 2013;16(1):44-51. doi:
10.3109/17518423.2012.713401

Priego Quesada JI, Lucas Cuevas AG, Llana Belloch S, Pérez Soriano P. Effects of exercise in people with
cerebral palsy. A review. Journal of Physical Education and Sport, 2014;14(1):36—41.

Van den Berg-Emons RJ, Van Baak MA, Speth L, Saris WH. Physical training of school children with spastic
cerebral palsy: effects on daily activity, fat mass and fitness. Int J Rehabil Res. 1998;21(2):179-94. doi:
10.1097/00004356-199806000-00006

Ketelaar M, Vermeer A, Hart H, van Petegem-van Beek E, Helders PJ. Effects of a functional therapy program
on motor abilities of children with cerebral palsy. Phys Ther. 2001;81(9):1534-45. doi: 10.1093/ptj/81.9.1534

A


https://doi.org/10.1007/s00221-008-1549-8
https://doi.org/10.1589/jpts.27.2151
https://doi.org/10.1016/j.jht.2018.01.006
https://doi.org/10.1186/1471-2458-11-654
https://doi.org/10.1177/0269215514533709
https://doi.org/10.1371/journal.pone.0141124
http://rehabilitationj.uswr.ac.ir/article-1-142-en.pdf
http://mbsp.sbu.ac.ir/article/download/11684/8229
https://doi.org/10.1080/14038190310005779
https://doi.org/10.2522/ptj.20140201
https://doi.org/10.7499/j.issn.1008-8830.2016.10.011
https://doi.org/10.3233/wor-2012-0667-3612
https://doi.org/10.3233/nre-2012-00804
https://doi.org/10.3233/nre-2012-00804
https://doi.org/10.1089/cpb.2007.0014
https://doi.org/10.3109/17518423.2012.713401
https://doi.org/10.1097/00004356-199806000-00006
https://doi.org/10.1093/ptj/81.9.1534
https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.146.5
https://jdisabilstud.org/article-1-1701-en.html
http://www.tcpdf.org

