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Introduction: Studies that have examined the upper limb function of children with
cerebral palsy and hemiplegia have mostly used single-handed tasks, including the
constraint of the healthy hand technique; however, this method led to emotional
problems in the child. This study aimed to investigate hand function after bimanual
handball training in children with hemiplegic cerebral palsy.

Methods: Five children referred to Fakhr e Sadegh Clinic with a mean age of 10.2+2.28
years were selected via convenience sampling. Parents of the children completed the
consent form. Each participant was tested once before and once after the training using
the Purdue pegboard test, and one-handed, simultaneous bimanual, and sequential
bimanual performance were assessed. The participants performed two 30-minute
bimanual exercise sessions per week for a total of six weeks.

Results: The results were analyzed using SPSS 27 software. Paired t-test showed that
performance of the less affected hand (p=0.03) and sequential bimanual coordination
(p=0.00) increased significantly, while simultaneous bimanual coordination (p=0.08)
did not improve significantly. Also, the Wilcoxon test did not show a significant
improvement in the more affected hand (p=0.06).

Conclusion: It seems that the use of bimanual handball catching exercises can be
effective in improving sequential bimanual coordination and the function of the less
affected hand in children with hemiplegic cerebral palsy and can be used as an
intervention method in motor rehabilitation of these children.
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Extended Abstract

Introduction

Cerebral palsy affects hand function in children, making
it challenging, or even impossible, for them to perform
various manual activities. Most traditional treatments
for hand dysfunction in children with cerebral palsy
operate under the assumption that reducing these
dysfunctions will enhance the ability to perform daily
activities .This study aimed to explore upper limb motor
function and neuroplasticity in children with hemiplegic
cerebral palsy after they engaged in bimanual handball
catching exercises.

Methods

The study included five children diagnosed with
hemiplegic cerebral palsy—four with left-sided lesions
and one with a right-sided lesion. The pre-test assessed
the upper limb motor function of each hand individually
and also evaluated simultaneous and sequential
bimanual coordination using the Purdue Pegboard test.
The training program was conducted over six weeks,
consisting of two 30-minute sessions each week. Each
session included the following components: 10 minutes
dedicated to stretching, warm-up, and ball
familiarization exercises; 15 minutes of bimanual
catching exercises using either a lightweight wool ball
(similar in size to a mini handball) or a mini handball;
and finally5 minutes for cool-down activities.

Results

The results indicated no significant improvement in the
performance of the affected hand or in simultaneous
bimanual coordination; however, there was a significant
improvement in sequential bimanual coordination.

Conclusion

The limited improvement observed in the simultaneous
bimanual coordination task, compared to the sequential
one, may be attributed to the differing cognitive
demands of these tasks. The sequential two-handed task
requires greater cognitive effort. Additionally, from a
dynamic systems perspective, the individuality of
growth trajectories is emphasized. Practice and
experience can significantly influence functional
activity in both the sensorimotor and primary motor
cortex. Consequently, cortical reorganization may rely
on the experiences gained following an injury.

Ethical Considerations

Compliance with ethical guidelines: All ethical principles are
addressed in this article. Participants were informed about the
research's purpose and the stages of its implementation. They were
assured that their information would be kept confidential, and they had
the freedom to withdraw from the study at any time.

Additionally, they were informed that the research results would be
available to them if they wished. Written consent was obtained from
all participants. The Code of Ethics was issued by the Institute of
Physical Education and Sport Sciences (R.SSRI.REC.1400.1322).
Funding: This research has not received funding from any
government, public, commercial, or non-profit organizations.
Authors’ contribution: Design and supervision: Shole Farahmand,
Elahe Arab Ameri, Shahzad Tahmasebi Boroujeni.

Methodology: Shole Farahmand and Seyyed Mohammad Mehdi
Mirbagheri Conduct of research, writing of the original draft, and
writing, reviewing and editing of the submitted version: all authors
Data collection: Shole Farahmand

Data analysis: Shole Farahmand

Conflict of interest: The authors declared no conflict of interest.



S0 5 ko b (S8 Sgh pINN (I 1> 8 Shes g1 JUkias (G g9 S 30 Sz yoi il

T g1 onmwlog 31500 LT (g pole g agdl i o e
PGy (o550 (U (558l o Ggaace duw

bl olpl (s <Ol sl )45 5 (5855 pole BASEIS ¢85 (BLD 5 (6)18) pole 095 )

Wbbleglpl (e olprg oty gtuw) a5 g (8559 pole BASUI ()9 (BUS 5 (5313 pole 09,5 ¢ Jghus Bt ¥
sblly ol (Ol (oI5 oSSl (5 g (8559 pole BISEIS (g (SBLD 9 (5513 pole 09,5 Y

ablly gl eoli6 (g (S pole oKl ((Sbjy .Sy ( (Kb (odian 9 S 095 ¥

- asbbly sl et colts sSeb pole oISl (S 3y 8IS (15368 (sl los: 05,5 D

odS> o wleb)
I b ity (o3l con (giae gl 5358 SBgh plul 5 Slas ) p 4 &S oo ing) desde dmgs s £oj

Slud Mo 4 gy ol Lol il )S edlitnl wllo Cuwd (45,5 dgaome SST Jold twd ST JISS
2 Jbsin gy €Ly )y Iy Cwd 3Skes (o) GigR (nl Ban B oxie S8 )
Dy il od (gixe gdd 4 M 8248 VFYVIAEEL 0 &,
G oSl b Blo 8 KU & siSanle 0 g OBSSCS,E iolagk gy VTN Sk )b
oS5 1y bl 855 8355 cpilly s el Lo yiwd > O ygods 45 w39y Jlo Vo /YEY/TA AXTANY 1y )6
259 g 909 (a9o) 31 03kl b (ye 5l g Sl S g g Sl S Egerme )3 0AISES b m a0,
atin (LS ggazee > ELSES b Ab ) Jlsite 5 plojen Suudgd (S5 3 )Shos g 1 Siloj]
ol ploal 1y twdgd by yo (sladds Ve duds 40 aian
sobds (P=2/++) Jlgia wdgd Sinlon 5 (P=2/Y) stdiaml yiaS cund 5 Skes @l poi sl :ub}:"w
Y

SR INY .(P:'/~A) Cals gybline oyt Hlojen (Jwdgd Simlen bl il iolidl (gjlolixe wsio s
(P=1/+5) w5 oxmlie oduduml jiiw Cund jd (g bline b pig Fgd (Kivlas

plod Sgupy ;0 Wilgl oo gi Swdgd Bl Dl ad l eolawl wu, o aidy 16 S Ao
Olgear 5 03k i5e s3hcan (s3he gl OIS0 ensd] foS s 0 Shos 5 Jlge (g
g oolainl (8855 pl S o sisiled jo lalslae Lo,

3 Slas p Jbiin siwdgd cdlyd Gl ped ),'jpl: (OFF) (odiye (6)hed g (Shpotasmo duw (658l yne 130 ( wlogde fdadl (g pole Ly falad cliod s DL
NOVAN(Y) (g (S0 copol 5 1) dpli S3son Sime @ 355 SBg8 pluil (S >
DOI: https://doi.org/10.22059/jsmdl.2024.383488.1799

ol 03,8 381y S sian g 4 CC BY-NC 4.0 50l 6,5 i bl o 1y 395 (6,53 Sl 3o g ol K]y oale & i o) oIS
jsmdl@ut.ac.ir : «bll, | https://jsmdl.ut.ac.ir :l,s m

SBruwy © Loy oy ol )Ll 1,50



mailto:sholefarahmand@ut.ac.ir
mailto:eameri@ut.ac.ir
mailto:shahzadtahmaseb@ut.ac.ir
doi:%20https://doi.org/10.22059/jsmdl.2024.383488.1799
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://jsmdl.ut.ac.ir|
https://orcid.org/0009-0003-4941-1994
https://orcid.org/0000-0001-5948-7288
https://orcid.org/0000-0002-0875-3993
https://orcid.org/0000-0003-1223-3197
https://orcid.org/orcid-search/search?searchQuery=ORCID0000-0002-7487-569X
https://creativecommons.org/licenses/by-nc/4.0/

VFe Pyl o ylgz )lons odddd 5,90 o s jyg (A5 2 S50k 5 ) rA

.

LV R

5 bl jedlable 8o jadi g Sleil b a8 canl S IMB] oy als wad o (aduie 4 Cundg g O > 50 Jlul
&9 olol g OS] pl (Voo F o han g ciy) cwnl o5y Wgi Veor o gl & Y0 OT Eoud 9 (YO o) Kes 4 d‘“‘")
dSlpl ©ygon (Seidssd is bl s TSk 9 Tk s il Tuhen Tihsise & TS LaAJS
€9 09> 9 Q255 5 ke @l @l Sl el | Sitilesl 3l om (YooY cpiify) d9e (£)IKeL T SuSUT g tugynl
3 doyd A8 a8 bl 5 (Ye s (Sl o5 (50S) 2945 o0 odnlie (g3b con 4 Mive il > it 9 CP &y Mo o
a3l culie wile olacld o MBS slool 4 ( JBed pluil 5SS ald wiS o (S8 JWS,0 B CP & Mue 558

ool (Lo 50l g e (sla)lS plosl ;o sl (g0 b 35S 50 22 I g gy ol S (S 0 Cadgme

o9l cnl & Qe ) (Gl b sl 05 o e (I3 L Iaydgiom cpl il YIS 80 o (LYo &) Card
OB3s5 ol 3 e Slals (VoA S 5 (6)3) Cunl (gji0 b (LMo Cundg d9e sl Gloj Cn ke (5395 (w0 &S Hiw
SriB soynn 5 (S 5B (S )lSo ol o g am3 0 415 55T cos Slos el Sl juie |y 6o pll Jgese ek
(V¥ eplSon g (1S guble) 390 QLS g s Ciopls () J 58 iomed 9 3485 (85 > IS Cales 3 9 (£
4 Sl Cund (Sudees] ilply 2950 e Ll (60 5 03,5 by (BT (o yied > SIS & oelrgrga I3
2 @bs)brial cwl (e (pizmen G355l cunl o b Jols ol il (SBob plal 125 09 oo (pagi LS Sl
OS5 @l o e W5l Bl s go b o3 Sl )3 1550 (B8 pll 3950 ge & LSl ah (Mas g
P Sl (b dgdoxe g (wdgd (Sidles el sl )los )3 S3g8 3,Shos ind cge o Sloy (B SlS () L (3D
5 CP 4 Mo (5355 (godgd (Simlan & (Gaudod ) (V)N (ohlSen 5 ogjle Vo WWeplSen 5 5 1) 3580 o) slacylled
Pl g Cuwd S b 98 (33,5 5 Jold Jlgie 88)bg> LSS plxl )3 (g5 (Lld ©gli5 )S0lo @ls ol duslie Wl Gblien
32 CP ay Mo (5565 (6,500 (dlaunlio dalllas 3udo (Vo) o o)) ISe 9 ) 393 09,5 50 (ol (e 60 Cawd b L yiwd s
O Solsd SIS 200 s)ld) 1550 Jidio ply 93 5 (S Culld 153 yieS o3 Te 353 b (hlies 4 s Ayl
oS sl 03l L iy b (YN (yns) SIS 125508 Byl plas Ly ya CP &y Mive (YLaS )5 5 5555 1oyd VO 5
el (¥ ¥ las Ceblig olosle) 298 dusyte cystes 3 (lomesr cllad Il Crge 48 181 cligS 4 b o368 il leyd
ool OMSN10 g o yinghy ) 6yl SBlaal ) 1SSl ol 9 Syo0 (S lacdlad 3 (5398 iedan <8 lie gl (LS Sl

(hen g (>e3) SBgd pluil (S > 5 Sles dgupp 2Ulg (38 o s Ol yei a5 3 lis a8 Splol gla yimg s dise; opl )

I Cerebral palsy 5> Diplegia % Athetoid
2, Anatomical 6 Quadriplegia 10. Ataxic
3 Monoplegia 7 Triplegia

4 Hemiplegia 8 Spastic


https://www.thelancet.com/journals/laneur/article/PIIS1474-4422(11)70176-4/abstract
https://www.perinatology.theclinics.com/article/S0095-5108(06)00025-X/abstract
https://www.bobathterapistleri.org/resimekleme/Belge/1762019153827457.pdf
https://books.google.com/books?hl=en&lr=&id=jEc1q-CNg3IC&oi=fnd&pg=PR7&dq=Stanley,+F.+J.,+Blair,+E.,+%26+Alberman,+E.+(2000).+Cerebral+palsies:+epidemiology+and+causal+pathways.+Cambridge+University+Press&ots=VYTTjPfh0W&sig=6qakVn4xxu6D9fcJ-G1TqoZv_9M#v=onepage&q=Stanley%2C%20F.%20J.%2C%20Blair%2C%20E.%2C%20%26%20Alberman%2C%20E.%20(2000).%20Cerebral%20palsies%3A%20epidemiology%20and%20causal%20pathways.%20Cambridge%20University%20Press&f=false
https://www.aafp.org/pubs/afp/issues/2006/0101/p91.html
https://journals.sagepub.com/doi/abs/10.1177/0883073814535503
https://www.cambridge.org/core/journals/developmental-medicine-and-child-neurology/article/abs/effects-of-constraintinduced-movement-therapy-in-young-children-with-hemiplegic-cerebral-palsy-an-adapted-model/344CDB699EA4CE7786FB8DA2D0342DB2
https://journals.humankinetics.com/view/journals/apaq/25/2/article-p95.xml
https://link.springer.com/article/10.1007/s00429-020-02070-1
https://www.tandfonline.com/doi/abs/10.3109/11038128.2013.871059
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0031-1295478
https://www.sciencedirect.com/science/article/abs/pii/S0003999310003965
https://onlinelibrary.wiley.com/doi/full/10.1111/dmcn.13053
https://pesquisa.bvsalud.org/portal/resource/pt/who-67796
http://lib.pt.cu.edu.eg/Ola%20A%20Fathy%20The%20%2020th%20International%20Scientific%20Conference,%206-7%20April,%202019.pdf

ri g (Sbiotd 3I dlrild)... g8 ol S p O Kloc 4 Joid wdgd cSb o Ol poi U

625500y Lol iy 1y (g5m0 s L8348 (VoV) (e dgeme g pliddline) Cowd 3 Slos (g39m0 (6l (655 30 Gld @l poi o (Y41
53 3 Ol jon B3lil b a8 ol “abylogd S i Bisel iS5 dngi 3ype 535S ) 5 0, Skas Sguge dinej o 1ydl oS
Cawd J By el ) (VY ()en 5 (15 (49) 85 o0 S S5k g0 llon 3 (55 3Mes (bl 4 (Mie s 9 Vo) pl
5 Olgianl oA () San g s yg0) 9id o0 o3kl SBgd pll lite 15U s Gayb 5 Mive cowd 5,Shos 3gugs sly wlbo
2 Mine Cwd () Sz B dguge Capn Al jd ddibgy s el LKen g gegdl Jlie (gl (V408 o)) Ko
oy ax ¢ gwdgd Gl > s (VT o)) Ko 5 509ll) W0 )87 edliitn] S wlow! (3h cod (g—%0 m L8 a s Mo 809 S
pLsl > 538> ol 4 8 wald 555 Cawd el |y s Wi e osdel a8 Cuwd ¢lojen dp il Jlgie S &S
odpdge] il Pl 090 crge A 3 9 Wi LIS oo ySasd o e 5 95diee JUb she 8Sass gy adibogy S >
3 S o Jbd 1y blie 3,500 48 cosdiaml Cuows 48, @l s G 5 S5 Syleds (VooF (L) en g yuiul) 295
S ol o 5,5 53,5 b o 3 ol 5 (53l b s e o 5,5 (33,5 b s b og Sl
3 onmed b yigh (Vo o8 o)) Ken g & )lginl) 39 o0 yoie (mmminodgy95 350l g sasdcam] chow (S S 2ol 4
S D9 |y (oune) (eSS Wl o Cawd 93 ya bawgs odelumsdy Blol leMbl a8 Waly i (5358 cund EMlse dipe;
Caawddy > 9 BCwd 950 Sidlon Jlanl 5,k 5l 1) i S g twgy OleMbl (o35l Cawd 90 b s S (6K
5 Cowd 3Skas yy Jhtin rudgy €l Sliypes il (g Smgk ool Ban i e (VoY (ollSen 5 )] 25l 0
Cullsd S plgisa Jbain rwsgs S8l (pB)y9 ©)lee d9)00 sl Ll (g3l cen (SiRe ElE S )3 (wdgy (Sinlen
SNl bl pumen g Cawd 90 b s S lo e (65w g bacuod Bubcds (6Nl cuwd 93 lojen (65,0 cledy Slaws
2 Lol (63,80as dguap 5 SBg Pl > rbyd S o (slagSUl Mol 4 Wl edydcusl Cuns > 4B S IS (6080 il

Sy a5 b IS35S

o093 (whwiig g

D5 095lom 5 Oseil i 34155 )b b glAlilie g5 31 o yodas pols Gimg}s

QWSS g

8 Bl 5 el 3 Gl B8 (38 e (Vslao Bljo) 55 pe 5l o yied 3 gt (e @d 5 5D S8
Coleg 5 Bad Bl eeil i e Joallygind o 3 pas Lsay j35 G g Sl jed 3 platel S jlie Loy 4a5 90 Ll
83ga0t0 Jold 3.850 &y 3959 (slajlixe .10 )S S Lo g Aol 3 Jlw Ve /YEY/VA o (0 Klo b (g ¥ g 550 ¥) 485 iy
gyl 51 3,55 odlitwl (MACS) s Ulys (canaibs wimw 4w g 93 gdaw ¢ anb s 598 3l (61095 0 Jo VF B A
sljline 292 S35 B39 5 Camafolyyg pards bl 2 Ll S3hoon 10T 5 S8 gy (bt Ul Mie 508 L
L‘)Lisb chJ)I.;.{ @.M)..Ly S Cls L al)uzs ‘_S'L{bd)‘.o.ﬁ ‘_')::..ilb PILARWS ‘_gl):}l O Oﬂ.ﬂb 9 6395 L;)KA.:@ pis J.AL» §% 59)5

1- Bilateral movements 2 The Manual Ability Classification
System (MACS)


http://lib.pt.cu.edu.eg/Ola%20A%20Fathy%20The%20%2020th%20International%20Scientific%20Conference,%206-7%20April,%202019.pdf
https://synapse.koreamed.org/articles/1150860
https://medicaljournalssweden.se/jrm/article/view/16009
https://doi.org/10.1016/j.apmr.2007.11.039
https://www.sciencedirect.com/science/article/abs/pii/S0022510X06000104
https://www.sciencedirect.com/science/article/abs/pii/S0022510X06000104
https://www.mdpi.com/1660-4601/18/3/1051
https://journals.lww.com/clinicalneurophys/abstract/2004/03000/rhythmic_bilateral_movement_training_modulates.8.aspx
https://www.sciencedirect.com/science/article/abs/pii/S0022510X06000104
https://www.nature.com/articles/415429a

VFeFolinnj ooyl qpdiddd 6590 ¢ oiijyg 532 (SOl 5 L) 1.

2 ¥ 5 ¥ b)) M Y o b 0 ol Sie b g ail e USie byl b oMslae pll 3 a5 by oIS
Sy Dol

S

O GV oo 3 48 sl 55 Sy ol 3l ) el 05 LT s Lanogi VA Sl 3 4 63l T390 s 9392
S50 5 S5 Dl YO (gl> Loy (gloojis 5| (S5 g (51 dloo YO (ggl> ol j2 x5 sl Cans B> )05 15 o) o
#8ly caleo (31 )5 g Elyge (2 YO ) 93 (9390 Cjgods o laojis ) g 455 Lawg Canud Canl (5318 0l YO (55l
e g 5155 o3l b Cawd s 9 03wl oS Cowd il idcSs slageiled 3 13 il oas alhb aailgl
Osefled 53 g e Al a4l Yo ploj St ) Y (gg) dgrge slaglgw ) 4B S8 claale Sl g 3950 b))
09eiled 3 5 5 398 e odail 4l Yo (o gy (gt 93 2 53 Lol (ols )18 (sl (lojen ysboar cusd 53y (dgd
Gl dlo slasi Jolds Cuns o Slad 238 oo ploal b £+ b Cawd 90 b glite &jguods dilginl 5 puily caleo 01> 1,8 5L540
035 sl (poddly 5 wlstl dly als) 5o (slinl ol g wdgd pygafled s (sl laale i ¢Sy slagygasles 5
iS5 (xdy) Gl 0l (IS (s0y0 A ) ogllas 903l nl ) B 2l (Y41 5a5) (V U)ol Slige 9]
(Y0

2590 S 93)3 90l o) S

!, Modified Ashworth Scale 3, Tiffin
2, Purdue pegboard


https://psycnet.apa.org/record/1949-01049-001
https://www.cabidigitallibrary.org/doi/full/10.5555/20113298205
https://www.cabidigitallibrary.org/doi/full/10.5555/20113298205

P g Gokiad y aleis)... iligd oIl iS5y 3 Klok py Jlkis g by Sl yoi ity

& 49T b Mot Ll

d929 $Hae 0F > (bl gn Hio S e (6pSoilul (B)lay (elie o )bl ) (SMas bl Gl (wlide o]
Obls iuliel aw o S &by Ble (0 ogadds ( SMae e 0 (asuie LiliElied ( SMas g8 0 SWl il (S 0,0
b ol () B5uus 298 o A g S (Brwdy oDl Ceond iy g Sl gy Jbjd S (a5 ) aes

(TN (o San 5 g pleasl i) ol 0 Loy !

el €3 S g pagig)S et Bl Y &)l oo e ooudy g Jbbin e g Jold Limghy 5 edlitel 2)90 I3l 5ol

..)9:.

Ty YO TY

Olojlo & (530 b 065 Ay gy jslaindy AD 48,5 g pole g (S Cuny olRlgfy EMST AueS 1) 95 jome Lt
o3> gl )l o)lol cpl Jlas 5 3STpe s usms 9 RS D e 810N & Sidmgs «c6)bl Jolpe (b Sl g Ao )5S gt o
Pl gy dobdl can lo B (S o Oelglae Bljg) e cimo S 3590 3 STpe e b Sy Sl e 45
San & bl a5 aally (o] Buan g ok sl 89l s 5 SBhsen 55 cually b (Sialen I g ) 6)lSen
0903l ot Al (gl g 38) S debicgls, ainils |y Ghmgl 4 399 (slaline 45 358" cpally Sl colag 53 9 105 Clsasl szl
wdgd Sonlen g s O jgods cawd S 3,8les ol SBgs plul S e 3 Sles g0l e b Sinlen Ll b
ol YO el)] & joo <S4 59y 2y3t 4 92)90 B35 .85 pll 3)00 S 93590 o olKid b 4 351 (Slige) Jlgie 9 lojen
oz b 4w Jilio) claladl 2ol 5 cans isle)] plol g Koy Slopdgi 1 ey g Comadd o Cudy 53 S35 5 45 03l 1,3
oddims ol B |y 0,90 S 93)90 G S987 Sutimgy (0)led b (Ve Ve (1) (32 glite pasid pa ) e Lol S5
Lnalio o3l a8 Cowd b S3987 (Sitimgfy Boko 3l 9,5 pMel g ogin)S 10,5 gy b plejer bl & g0 s ol ploxd
¥e) oloj plosl pMl B (il 9 33 m )13 dbogiye sy Slaglypw 315 ol B YL 5l cus iy 9 culldgo s dogiye By 11,
dolse e s A 0 Cud g b ylauds o 001 1,8 aisd Flygw j3 S oladlie dlisl e by dold] Siimghy B b I (agl
a5 (Vb Byis 93y 5l lojen A o atwlgd S35 51 lojons Cawd 93 b A e 13 A o )T b sdea] yidg Cowd lp
W oo Cad g iyleud ralie s s loj plasl 5 o g a0 )8 4 galyew S5 5 )by 1) laals cidgy dlo (ol &S
Sge wil Gk 5l Jste (twdgy (Sialea ST dlsye 5 il GlalSlir 5y0 wo pol 4o pl g ljlitel 85 )3 pizeen
S s S Il Oygods Cawd 90l oalaiwl b cudly cusyd agl £e SoS Siimgh pMel b &S Gygo pdy Wb o oy p
I3 Bglgw 3 o aalsial g yily el i Coles 3 w3 415 455 Elges pa J313 1y yly S Dasee g sl G ol
2T ()Sen 5 () 292 (sladeds Vo duds 5> (glatin) diin b Gde 4 yed Aol Ao g )led g 48)S
4 o8 Sbin LS L o el g (15 2) @5 b @Sl Gliyel g 35 p)5 g (i8S S > aiB> Ve Jold i jed dud>

i g L) (wdgd Clyd Sl ped ABEND (Cawd 93 (95 (1 JB g e 59y @9 1 418 ccwd 9 L (8,5 4 YL


https://www.tandfonline.com/doi/abs/10.3109/09638288.2012.665133
https://psycnet.apa.org/record/1949-01049-001
https://journals.sagepub.com/doi/full/10.1177/0269215512455652

VFeFolinnj ooyl qpdiddd 6,90 ¢ oiijyg 52 (SOl 5 L) rr

93 2 oS Jold (13,5 )5 g (AdS Ol Ao (3) 3w 4l gy g (JLin (e 05 b (S Ll Jbaid (e 095 52L0)
o Vb g gl Coows d GRS 9 3G 53 baaws (35 OB (o2t Sy po5 303 5l 392y VL g ()b egl> o &y S
5 QLSS (3,5 5k 5 o3 Sy 5 3500 Cuwd Lawsgh (s Canws & GLESS] (> S g (iU g9 < )3 gl o dy
O0S 939 ool 298 b cnped Jgl Al oz o ped Al pe 53 09 Al g laciws (gl (BB S g L (I YL o e
S8t o) Cuow 4 GUASTN) o5 ol Sl 0g a9y 8Ly (N SagS 4 bl 1508 Gl Sl 5 (wdgd Bl
1 b s o stlgd (g9 5l g lip S35 el 0 (520 Aolé g Ab o 03l g6l (LIS (Saeddass Sl g on LS
N og rwdgd C8L)d oyl 9 92 sl 095 L (ye pgd Al o IS (1 G 4 9 WS CBL ) g Cund 3 L S
5 ol QIS 5 Yl G @y Q2SI g sdite (g58U) a0 03l 550l oS (VL Ly (55T &S 90y 08 VL
Wl 395l g by 355 lp 0 6ty Aol I g (iSI] (Sareddes b g edite S8 sl g S0uS4 LS )3 4l
255 005 999 JLAd (e 085 b (pe pows Al Jlaz IS G Cans 4y 9 S 8L ) o8 Cawd 93 b Sl b S e
Loy Mo Algs (g9 5l 9 Jloyl S8 sl 05 60 Sh g St Aol 1 &S g0 (py oS (gl 5 408 VL 5l 8L
«ad o ply g bgpe CleMbl ) Jouo A2 (pa JBI g WS 2Bl (dgd Cpgot ) 0 505 (YL L )l Cusdse 4
Ao 5l g 358 (o0 8Ly 1y 393 e 2)935k S395 b cmyed Jgb )3 3o LIS Ty (g8 Ada VY cllib g5 g o)

2855 ol Jodlygiod b 3y Sy 5350 (905l cglamdenlyd

L)J).A-lia.u.l} \Y u.lou...nas &yjoln)‘ Cdo ol ‘)le".\ Jg.\b

YEITT
4 )3 59 9 g3
(392 63183l o yos luds) 345 oglite «S368 o Sblg A i
(0255 3 4> gy (suodgd 8L Sl a3 4833 VD (3,8 p)S ddid> V+) addo Y e
25 ol 1 @8l o 5 oty 05 b o ped gl Al e &y

25 VL 518l o0 g oty 095 b (005 19> Az o
o5 0wl 9 YU 5l 8l g Jlsia (oo 05 b (e tpge duds o

Skl gy

duglio jglaiod; alused (F daodly g5 5950 )y St Shigaymld ysefl Gusk Jl g VY ol ol g el 2y Ll
55 o120 g oline o > i3l o @j5 oS alwedls sy gl T gL 5 T loy sloodls goil g 5 905l

I Dorsi Flexion 3 Paired t test
2, Frequency, Intensity, Time, Type 4 Wilcoxon



Y g Gokiad y aleis)... iligd oIl iS5y 3 Klok py Jlkis g by Sl yoi ity

3R sasl

2 S5 g Cawly Cuons (65,0 )13 3131 485 Hlas izmen g Jlo VOIVEY/VA o pShio b s 93 g 50 dus 0aS'eS yb iy ]

A3 e LS 3y9 S5 99 903l 13 1y 2,8 1o Slyed 4 bgiye hnogi Hlol ¥ ol g o oo

258y S 41 2)90 K5 90,01 Oyed Y Jou

Stige slete ke Ll Cwd izl e PYVEN
(Jge 9> Sanlon) Olejed suwdgd odydapl iy ol oS
ogeslom o9slode ogeslom O9oilin o9oslom O9oiltn ogeslom O9eilte
q 5 o Y ¥ \ Vo Ve S 8)led 0aiS S b
v . . . . . Y- A 59 8ot oSS 5
A N ¥ ¥y i ) Y ye o bjled ouSCE )l
Y . . . \ . VY q e Byles oSSyl
a o ¥ y o \ W a 4 Biled a8,
vo Yy W A \$ ¥ I 2 Slilizel oz
% Al \i/4 Vg \Al -5 A a/y il 5 Sibeo

oS ospdl by G seil Gl Sliel e 395 0e sdalie o jsbolon amd o oLt 1y Shigsyls sel @S ¥ Jsex
0993 (6yolime & bgspe Jgdz ol )3 005,83 slael L(P>/+0) sitwn Jloy @jos (sl)ld W yuiio polo (P =+/++) 585 Jboy wjo5

Shggymls Geeil ¥ Jgaa

Sioloa) jlige  Kald b Cans S (g foles e
(JNgio wdgd Swdgd oy ] oy ]
Olojon
/¥ oJeA e Yy 3903] i
-I¥Y [y -/o il 39931

e 5 (p503] 51 (o 3,Skes  Jokin udgd €8l Sl pe 8T sy solatod Shgayold (ige]] @l 4 425 L
2 ool Azl Jloy 2555 oS plwodly 2 sl gmS g g0l 31 g Loy (slmodls g0l g 5 (igesl i dnlie e

ol 005 911 0 9 ¥ el Jgie 1 et iy ol s &S



VFeFolinsj ooyl qpdiddd 6590 ¢ oiijyg (52 (SOl 5 L) rF

391 55 9391 Condd il duglio jslatods dimwods (5 y905] F Jgia

Ol Oluob! aold oSSl Gl O9‘°)'iuj"ﬁ"~.~

& I3bao Seal el S Y ol slbs e R 9
k- -
s 0905lome
S s
ey Ry~ Y A VA Y/A =
By S|
AL

oJoA -\ ¥ Y YE VY ¥ \ - “
‘;Zwbgb
ol =VI¥ ¥ -0 =\ -¥ -/o A L4 Wige

$oblixe g (M2VY, SD=V/E) (g0l g lyos oddcamml a8 cwd ool 13 &8 58 staliio g0 ¥ Jgio & 4255 L

¥ IV M=T) cg05l e Olyed 590 wial )3 Cpmizmen(t (F)= = YYD, P=2/+¥) 54 (M=/Y, SD=+/AY) (905l i Slyed 51 5V

ot Olegon todg (Sinlan wil 5 Ll (t(F) == 0P = +/++) aizdls o lskies EMS] ( SDZF/F M= F/5) 5051 s 5 (SD=

((F) = —¥/¥, P = +/+A) 15 salie (g loline VST (M =Y/5 SD =V/¥) (yg05] s 5 (M =)/5 SD=V/0) yg0j] i e

,SD = Y/()) LJ?")]U“" 9 (M =+/-#,3D = ~/()\:) u?‘)iu*“’ u‘)‘“ o d)‘at‘*" N 09“‘51'{]’9 LJ?‘)] C‘:’l:" Lﬁ"'lo (e ¢
(0 Jgas) (Z =[-VIA], P=[+/-5]) w5 oamlice oapdiaml yids cows (M = Y/Y

=\/A Z byoi

e & Ibno gaws

S5 A g e

Sy aisen 5o b S Sagh Al S 3,Shae 1 Jltin (ngd s lipyed il syt gy o) e
5 Oloyor (Gudgd (Fud ST 3 Slas o 45 odlisel JlBsh plail 5 )Sas (s poliions 3,90 Sy 92051 (90l 51 A5 5D 4 psbolen
steodgd (Simlan g odpdiul iy Cund )3 3,0 Sy 93y (90l 45 b LS @ sy 08 0 65031 |y gt tuudgd
939 (& ybline BMB] oadcum] yieS Cuwd 5 (jlge) Jgio wdgd Simled wil ;5 Lol 0l olis (gyboline Cdpin lojen

Ll
Lol ,ls Slgstan (Yo VF) oL en o g clavadl b aS sl L sdudcam] cand (0 1) (6yboline cdpin pols imgh moli
Cawd 3,Skes p Jbain swngd cilyd Sl yed Hbline L8l cde el (a8l 5 (Y439) hlKen ¢ " plesy de iaoh zls b
2 bake Il 5 ol als e g Jban wdgd el o iS5l g cawd oS Solds LS imgh ol oddal

e85 bl 5o Cgume iy )b (S > lae 5 15,550 Laid dlus g Cund CuliSSH yg0jl 10 aSTyx il 3550 K 5358 (905

I Mahmoud Rahman 2 Chiu H-C


https://journals.sagepub.com/doi/abs/10.1177/0269215514533709
https://journals.sagepub.com/doi/abs/10.1177/0269215514533709
https://www.ijramr.com/issue/effectiveness-play-therapy-gross-manual-dexterity-children-hemiparetic-cerebral-palsy
https://www.ijramr.com/issue/effectiveness-play-therapy-gross-manual-dexterity-children-hemiparetic-cerebral-palsy

ra g Gokiad y aleis)... iligd oIl iS5y 3 Klok py Jlkis g by Sl yoi ity

e GRBYF 3 (el D9 o0 Cigmie Cubyd (5> O)lae o g im0 plol (ptizaST g (SIS sy LIS pleS o2 g5 L
N R -

Sie wd ST @S p0 ol plo wiS e odlainl Cgllas jabody g3 Cuwd SO 51 5L con (gir0 gdd 8048 4l 4y 4

5,8as douts sl ills 9 S5 NN Swdgd (Saler WA 0l dalgs aliwe )by wdgd (Sialed jd Lol ciily sl

Sibon (gire gld 8368 Jlgie wdgd (Sinlon 3 (o)bline Doy coge Jhan wdgd il @l yod .l Cuxes (ol o
il obul (g)bbline o lojon (gwdgd (Nalen pd Lol i

Sl &5 sy oo Hlasay Lol il adly (gynin BUS L0 lojed (wdgd 4 Cand Jlgio suwded aldSS Cunl (S 4 3]
pie age dliue (pmed LS g 3L 4 |l lp in lesd JYL paw S clajls s plojen (awdgy AJISS
(VY () Sen g zuds) Cunl odds (320 dd 85557 13 lojon Suwdgd (Salen oSS > jloline i iy banline

9200) I el 5y ST ol g ()8 Al i 9 3l (st (B il Jsite ngd Ol 45 bl 51 Ve

Slste (50393 ©)lee g0 4 3 9 G5 ()5 Al Cosl Carge 05 (wdgd LY (pyed 45 3)5 blitul ix lie
Cawd 03l (1Sly o 2 4] (9 5 b 48 )bgd iy jai Joline 8 & 355 LimgRy )3 (VYY) il 5 Sl (2o sl 00
RSP O Olojed Cute (A 4 095 Ghagh )3 S (VT (edgeme g glidllie 10,8 0,L3l (b on (30 gl 28
oS5 1) ST B 3,5 oo )18 S8 )b o o b 4l e Jlsie (ngy (Sinlon wl 30 (0 555 ol s ,Skes
@5 ol Yo alex Jl Wlgie 5 Gloj Cudgiome (ulplly D5 oe d9ae 45L Yo 4y lojen wdgy (Sinlea o] o bl S
)bg> Sinlon S > 3 Slos alins (] &5 WS o0 £9,8 (Bl (> paB L) 293 (S5 45,085 (G50 b ol 3l il glize
bl ol glojon B %iyn iy (Jlgte JS8 &) (odgd IS oS a8 (0 Iy Blod (53957 5 03,87 JSutia ylo 1) (5693 gl
03, Ui Q355" il > Jlgie (Ko Joline 390 (sl 1) Larlpd conl (Sae (gm0 @b 53557 3 S Jlgie SIS > plosil 4y

e

S yobolen bl yols imgh )3 (IS Oloyed domd ) sadedalie glacdydy LY | Nl e 55 (maiwdlg, e

S)len bigel @Bly 53 2980 yoie wdgd B3lisul g (Ld ST IS dgutp 4 dgd ©)lae Bigel &S oy (LS laiaghs

ORI L Ol cpl gd o0 (S At g pipllasil g (S > (claaSd 13T (0,0 syl g T uliw 1515 (138l Coge

Sliy pos 15 85 &S pobolen (pizen YVFSen g o 8) cunl olyon (2155 (slacigyg o w815 LRl 5 Tode g9 ol
(Ve F o hlan 5 jlgnl) 390 oddcuml 8)Ses (il Jled Jirws g slo S Sl )3 yusi Cgo )by

SSS Jold rod S5 RISl o eilasslyyy (g3hcon (sime gl (055 SB58 plul 5 Shas () 4 &5 alasinghy

P (Y ohlen gy (> Vo Ve (o hKen 5 S8, 5) W2 )8 salaw] cuwd 3 Shas dguts (sl pllo Cawd (3,5 390200

SO @SS il (Yo (e g jomo VY () San g uws) 00,8 Suodgd loyd il sy IS 3,5, ol

1-'BOX and BLOCK 3 Dendritic spines
2.Synapse 4 Neurotrophin


https://www.ijramr.com/issue/effectiveness-play-therapy-gross-manual-dexterity-children-hemiparetic-cerebral-palsy
https://www.ijramr.com/issue/effectiveness-play-therapy-gross-manual-dexterity-children-hemiparetic-cerebral-palsy
https://www.ijramr.com/issue/effectiveness-play-therapy-gross-manual-dexterity-children-hemiparetic-cerebral-palsy
file:///C:/Users/AFARINESH/Desktop/Blinch,%20J.,%20Cameron,%20B.%20D.,%20Cressman,%20E.%20K.,%20Franks,%20I.%20M.,%20Carpenter,%20M.%20G.,%20&%20Chua,%20R.%20(2014).%20Comparing%20movement%20preparation%20of%20unimanual,%20bimanual%20symmetric,%20and%20bimanual%20asymmetric%20movements.%20Experimental%20brain%20research,%20232(3),%20947-955.
https://www.jmbs.ir/article_130314.html?lang=fa
https://www.jmbs.ir/article_130314.html?lang=fa
https://synapse.koreamed.org/articles/1150860
https://synapse.koreamed.org/articles/1150860
https://journals.sagepub.com/doi/full/10.1177/1545968315625838
https://www.sciencedirect.com/science/article/abs/pii/S0022510X06000104
https://journals.tums.ac.ir/mrj/browse.php?a_id=93&sid=1&slc_lang=fa
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD004149.pub3/full
https://jrrs.mui.ac.ir/article_16495.html?lang=en
https://jrrs.mui.ac.ir/article_16653.html?lang=en

1FeFolinn oy lgz qpdddd 5,90 o ijyg A5p> 550k 9 Ay 15

w39 (Siblen g oadiuw] yieS cawd 3 Slas p Jbsin dgd by g ped Ay 5l edlital imgdh cpl 53 cCowl odd

aily (g blixe 5 Cute ).ul.s IS

P g

ol ) 30 5 S Cales 03, o) Kom bo by gy ol plool b ligaie 45 (g5he gl 355 o 8,5 (clg) ol ]

References

Abd-Elfattah, H. M., & Aly, S. M. (2021). Effect of core stability exercises on hand functions in children with
hemiplegic cerebral palsy. Annals of Rehabilitation Medicine, 45(1), 71-78.
https://doi.org/10.5535/arm.20124

Abdel Rahman, S.A., Mohamed Elshamy,S.E., Nour El-Dien,S.A. (2019). Effectiveness of play therapy on
gross manual dexterity in _children with hemiparetic cerebral palsy. International Journal of Recent
Advances Multidisciplinary Research, 6(2),4637-4641.

Aisen, M. L., Kerkovich, D., Mast, J., Mulroy, S., Wren, T. A., Kay, R. M., & Rethlefsen, S. A. (2011).
Cerebral palsy: clinical care and neurological rehabilitation. The Lancet Neurology, 10(9), 844-852.
https://doi.org/doi.org/10.1016/S1474-4422(11)70176-4

Azizidarabkhani, N., & Heyrani, A. (2021). The effects of six weeks of bilateral motor trainings with and
without mirror on simple reaction time in affected hand of children with spastic hemiplegic cerebral palsy
(SHCP). journal of motor and behavioral sciences, 4(2), 101-106.
https://www.jmbs.ir/article_130314.html?lang=en(In Persian)

Blinch, J., Cameron, B. D., Cressman, E. K., Franks, I. M., Carpenter, M. G., & Chua, R. (2014). Comparing
movement preparation of unimanual, bimanual symmetric, and bimanual asymmetric movements.
Experimental brain research, 232(3), 947-955. https://doi.org/doi.org/10.1007/s00221-013-3807-7

Chen, C. L., Kang, L.J., Hong, W. H., Chen, F. C., Chen, H. C., & Wu, C. Y. (2013). Effect of therapist-based
constraint-induced therapy at home on motor control, motor performance and daily function in children
with cerebral palsy: a randomized controlled study. Clinical Rehabilitation, 27(3), 236-245.
https://doi.org/10.1177/0269215512455652

Chiu, H.-C., Ada, L., & Lee, H.-M. (2014). Upper limb training using Wii Sports Resort™ for children with

hemipleqgic cerebral palsy: A randomized, single-blind trial. Clinical rehabilitation, 28(10), 1015-1024.
https://doi.org/doi.org/10.1177/0269215514533709

Eliasson, A. C., Sundholm, L. K., Shaw, K., & Wang, C. (2005). Effects of constraint-induced movement
therapy in young children with hemiplegic cerebral palsy: an adapted model. Developmental Medicine &
Child Neurology, 47(4), 266-275. https://doi.org/10.1017/S0012162205000502

Ernst, M. O., & Banks, M. S. (2002). Humans integrate visual and haptic information in a statistically optimal
fashion. Nature, 415(6870), 429-433. https://doi.org/doi.org/10.1038/415429a

Fathy, O.A., EL-Talawy, H., & Mohammed, N. E. (6-7April, 2019). Effect of sensorimotor stimulation on
manual dexterity and hand grip strength in children with diplegia: A randomized clinical trial. The 20th



https://synapse.koreamed.org/articles/1150860
https://synapse.koreamed.org/articles/1150860
https://doi.org/10.5535/arm.20124
https://www.researchgate.net/publication/362367205_EFFECTIVENESS_OF_PLAY_THERAPY_ON_GROSS_MANUAL_DEXTERITY_IN_CHILDREN_WITH_HEMIPARETIC_CEREBRAL_PALSY
https://www.researchgate.net/publication/362367205_EFFECTIVENESS_OF_PLAY_THERAPY_ON_GROSS_MANUAL_DEXTERITY_IN_CHILDREN_WITH_HEMIPARETIC_CEREBRAL_PALSY
https://www.researchgate.net/publication/362367205_EFFECTIVENESS_OF_PLAY_THERAPY_ON_GROSS_MANUAL_DEXTERITY_IN_CHILDREN_WITH_HEMIPARETIC_CEREBRAL_PALSY
https://www.thelancet.com/journals/laneur/article/PIIS1474-4422(11)70176-4/abstract
https://www.thelancet.com/journals/laneur/article/PIIS1474-4422(11)70176-4/abstract
https://doi.org/doi.org/10.1016/S1474-4422(11)70176-4
https://www.jmbs.ir/article_130314.html?lang=en
https://www.jmbs.ir/article_130314.html?lang=en
https://www.jmbs.ir/article_130314.html?lang=en
https://link.springer.com/article/10.1007/s00221-013-3807-7
https://link.springer.com/article/10.1007/s00221-013-3807-7
https://link.springer.com/article/10.1007/s00221-013-3807-7
https://doi.org/doi.org/10.1007/s00221-013-3807-7
https://journals.sagepub.com/doi/full/10.1177/0269215512455652
https://journals.sagepub.com/doi/full/10.1177/0269215512455652
https://journals.sagepub.com/doi/full/10.1177/0269215512455652
https://doi.org/10.1177/0269215512455652
https://journals.sagepub.com/doi/abs/10.1177/0269215514533709
https://journals.sagepub.com/doi/abs/10.1177/0269215514533709
https://doi.org/doi.org/10.1177/0269215514533709
https://www.cambridge.org/core/journals/developmental-medicine-and-child-neurology/article/abs/effects-of-constraintinduced-movement-therapy-in-young-children-with-hemiplegic-cerebral-palsy-an-adapted-model/344CDB699EA4CE7786FB8DA2D0342DB2
https://www.cambridge.org/core/journals/developmental-medicine-and-child-neurology/article/abs/effects-of-constraintinduced-movement-therapy-in-young-children-with-hemiplegic-cerebral-palsy-an-adapted-model/344CDB699EA4CE7786FB8DA2D0342DB2
https://www.cambridge.org/core/journals/developmental-medicine-and-child-neurology/article/abs/effects-of-constraintinduced-movement-therapy-in-young-children-with-hemiplegic-cerebral-palsy-an-adapted-model/344CDB699EA4CE7786FB8DA2D0342DB2
https://doi.org/10.1017/S0012162205000502
https://www.nature.com/articles/415429a
https://www.nature.com/articles/415429a
https://doi.org/doi.org/10.1038/415429a
http://lib.pt.cu.edu.eg/Ola%20A%20Fathy%20The%20%2020th%20International%20Scientific%20Conference,%206-7%20April,%202019.pdf
http://lib.pt.cu.edu.eg/Ola%20A%20Fathy%20The%20%2020th%20International%20Scientific%20Conference,%206-7%20April,%202019.pdf

ry g Gokiad y aleis)... iligd oIl iS5y 3 Klok py Jlkis g by Sl yoi ity

International Scientific Conference Faculty of Physical Therapy.Cairo, Eqypt.
https://share.google/RnO868ZfxMtCk7Mys

Frey, G. C., Stanish, H. I., & Temple, V. A. (2008). Physical activity of youth with intellectual disability:
review and research agenda. Adapted Physical  Activity Quarterly, 25(2), 95-117.
https://doi.org/10.1123/apag.25.2.95

Friel, K. M., Kuo, H.-C., Fuller, J., Ferre, C. L., Branddo, M., Carmel, J. B., Bleyenheuft, Y., Gowatsky, J. L.,
Stanford, A. D., & Rowny, S. B. (2016). Skilled bimanual training drives motor cortex plasticity in children
with unilateral cerebral palsy. Neurorehabilitation and neural repair, 30(9), 834-844.
https://doi.org/0i.org/10.1177/1545968315625838

Hoare, B. J., Thorley, M. N., Jackman, M. L., Carey, L. M., & Imms, C. (2019). Constraint-induced
movement therapy in children with unilateral cerebral palsy. Cochrane database of systematic reviews,
(4). https://doi.org/10.1002/14651858.CD004149.pub3

Hosseini, S. A. , Mohammadian, F. , Hosseini, S. M. S. and Sourtiji, H. (2012). Effectiveness of ICF-based
modified constraint induced movement therapy on hand functions in children with hemiplegic cerebral

palsy. Journal of Research in Rehabilitation Sciences, 7(5), -
https://doi.org/doi.org/10.22122/jrrs.v7i5.355 .(In Persian)

Krigger, K. W. (2006). Cerebral palsy: an overview. American family physician, 73(1), 91-100.

Langan, J., Doyle, S. T., Hurvitz, E. A., & Brown, S. H. (2010). Influence of task on interlimb coordination in
adults with cerebral palsy. Archives of physical medicine and rehabilitation, 91(10), 1571-1576.
https://doi.org/doi.org/10.1016/j.apmr.2010.07.015

Mailleux, L., Simon-Martinez, C., Radwan, A., Blommaert, J., Gooijers, J., Wenderoth, N., ... & Feys, H.
(2020). White matter characteristics of motor, sensory and interhemispheric tracts underlying impaired
upper limb function in children with unilateral cerebral palsy. Brain Structure and Function, 225, 1495-
1509. https://doi.org/doi.org/ 10.1007/s00429-020-02070-1

Mazzone, S., Serafini, A., losa, M., Aliberti, M. N., Gobbetti, T., Paolucci, S., & Morelli, D. (2011). Functional
taping applied to upper limb of children with hemiplegic cerebral palsy: a pilot
study. Neuropediatrics, 42(06), 249-253.https://doi.org/10.1055/s-0031-1295478

Morris, J. H., van Wijck, F., Joice, S., Ogston, S. A., Cole, I., & MacWalter, R. S. (2008). A comparison of
bilateral and unilateral upper-limb task training in early poststroke rehabilitation: a randomized controlled
trial.  Archives of  physical medicine  and rehabilitation,  89(7), 1237-1245.
https://doi.org/10.1016/j.apmr.2007.11.039

Nakhostin Ansari, N., Naghdi, S., Forogh, B., Hasson, S., Atashband, M., & Lashgari, E. (2012). Development
of the Persian version of the Modified Modified Ashworth Scale: translation, adaptation, and examination
of interrater and intrarater reliability in patients with poststroke elbow flexor spasticity. Disability and
rehabilitation, 34(21), 1843-1847. https://doi.org/doi.org/10.3109/09638288.2012.665133(In persion)

Nik Ardakan, MJ., Olyaeis GR., Abdolvahab, M., Bagheri, H., Jalili, M., Faghih Zadeh, S. (2010).The effects
and maintenance of constraint-induced therapy on spasticity and function of upper extremity in hemiplegic
cerebral palsy children 6 to 12 years old. Modern rehabilitation journal, 4 (3 &4), 41-47.(In Persian)

Novak, I. (2014). Evidence-based diagnosis, health care, and rehabilitation for children with cerebral palsy.
Journal of child neurology, 29(8), 1141-1156. https://doi.org/doi.org/10.1177/0883073814535503



http://lib.pt.cu.edu.eg/Ola%20A%20Fathy%20The%20%2020th%20International%20Scientific%20Conference,%206-7%20April,%202019.pdf
https://share.google/RnO868ZfxMtCk7Mys
https://journals.humankinetics.com/view/journals/apaq/25/2/article-p95.xml
https://journals.humankinetics.com/view/journals/apaq/25/2/article-p95.xml
https://doi.org/10.1123/apaq.25.2.95
https://journals.sagepub.com/doi/full/10.1177/1545968315625838
https://journals.sagepub.com/doi/full/10.1177/1545968315625838
https://journals.sagepub.com/doi/full/10.1177/1545968315625838
https://doi.org/oi.org/10.1177/1545968315625838
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD004149.pub3/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD004149.pub3/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD004149.pub3/full
https://doi.org/10.1002/14651858.CD004149.pub3
https://jrrs.mui.ac.ir/article_16495.html?lang=en
https://jrrs.mui.ac.ir/article_16495.html?lang=en
https://jrrs.mui.ac.ir/article_16495.html?lang=en
https://jrrs.mui.ac.ir/article_16495.html?lang=en
https://www.aafp.org/pubs/afp/issues/2006/0101/p91.html
https://www.sciencedirect.com/science/article/abs/pii/S0003999310003965
https://www.sciencedirect.com/science/article/abs/pii/S0003999310003965
https://doi.org/doi.org/10.1016/j.apmr.2010.07.015
https://link.springer.com/article/10.1007/s00429-020-02070-1
https://link.springer.com/article/10.1007/s00429-020-02070-1
https://link.springer.com/article/10.1007/s00429-020-02070-1
https://link.springer.com/article/10.1007/s00429-020-02070-1
https://doi.org/doi.org/%2010.1007/s00429-020-02070-1
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0031-1295478
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0031-1295478
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0031-1295478
https://doi.org/10.1055/s-0031-1295478
https://www.sciencedirect.com/science/article/abs/pii/S0003999308002128
https://www.sciencedirect.com/science/article/abs/pii/S0003999308002128
https://www.sciencedirect.com/science/article/abs/pii/S0003999308002128
https://doi.org/10.1016/j.apmr.2007.11.039
https://www.tandfonline.com/doi/abs/10.3109/09638288.2012.665133
https://www.tandfonline.com/doi/abs/10.3109/09638288.2012.665133
https://www.tandfonline.com/doi/abs/10.3109/09638288.2012.665133
https://www.tandfonline.com/doi/abs/10.3109/09638288.2012.665133
https://journals.tums.ac.ir/mrj/browse.php?a_id=93&sid=1&slc_lang=fa
https://journals.tums.ac.ir/mrj/browse.php?a_id=93&sid=1&slc_lang=fa
https://journals.tums.ac.ir/mrj/browse.php?a_id=93&sid=1&slc_lang=fa
https://journals.sagepub.com/doi/abs/10.1177/0883073814535503
https://journals.sagepub.com/doi/abs/10.1177/0883073814535503
https://doi.org/doi.org/10.1177/0883073814535503

VFeFoylines ) ooyl qpdtdd 6,50 o oijyg (32 (55Ol 5 Ay FA

Organization, W. H. (2003). Health and development through physical activity and sport.

Palomo-Carrién, R., Zuil-Escobar, J. C., Cabrera-Guerra, M., Barreda-Martinez, P., & Martinez-Cepa, C. B.
(2021). Mirror Therapy and Action Observation Therapy to Increase the Affected Upper Limb
Functionality in Children with Hemiplegia: A Randomized Controlled Trial Protocol. International Journal
of Environmental Research and Public Health, 18(3), 1051.
https://doi.org/doi.org/10.3109/11038128.2013.871059

Paneth, N., Hong, T., & Korzeniewski, S. (2006). The descriptive epidemiology of cerebral palsy. Clinics in
perinatology, 33(2), 251-267.

Pfeifer, L. I., Santos, T. R., Silva, D. B. R., Panuncio Pinto, M. P., Caldas, C. A., & Santos, J. L. F. (2014).
Hand function in the play behavior of children with cerebral palsy. Scandinavian journal of occupational
therapy, 21(4), 241-250. https://doi.org/10.3109/11038128.2013.871059

Rafiee, S., Taghizade, G., Edrisi, M., & Ashrafi, M. (2011). Test-retest reliability of the Purdue Pegboard test
for chidren with Down syndrome. Koomesh, 13(1), 35-42. (In Persian)

Rosenbaum, P., Paneth, N., Leviton, A., Goldstein, M., Bax, M., Damiano, D., Dan, B., & Jacobsson, B.
(2007). A report: the definition and classification of cerebral palsy April 2006. Dev Med Child Neurol
Suppl, 109(suppl 109), 8-14.

Shaour Eghbali Mostafakhan, H. , Rassafiani, M. , Hosseini, S. A. , Akbarfahimi, N. and Karimloo, M. (2013).
The effect of combination of constraint induced movement therapy with bimanual intensive therapy on
upper limb function of children with hemiplegic cerebral palsy. Journal of Research in Rehabilitation
Sciences, 8(8), 1312-1318. https://doi.org/doi.org/10.22122/jrrs.v8i8.546  (In Persian)

Stanley, F. J., Blair, E., & Alberman, E. (2000). Cerebral palsies: epidemiology and causal pathways.
Cambridge University Press.

Stewart, K. C., Cauraugh, J. H., & Summers, J. J. (2006). Bilateral movement training and stroke
rehabilitation: a systematic review and meta-analysis. Journal of the neurological sciences, 244(1-2), 89-
95. https://doi.org/10.1016/j.jns.2006.01.005

Stinear, J. W., & Byblow, W. D. (2004). Rhythmic bilateral movement training modulates corticomotor

excitability and enhances upper limb motricity poststroke: a pilot study. Journal of Clinical
Neurophysiology, 21(2), 124-131. https://doi.org/doi.org/10.1097/00004691-200403000-00008

Tiffin, J., & Asher, E. J. (1948). The Purdue Pegboard: norms and studies of reliability and validity. Journal
of Applied Psychology, 32(3), 234—247. https://doi.org/10.1037/h0061266

Van Delden, A. E., Peper, C., Beek, P. J., & Kwakkel, G. (2012). Unilateral versus bilateral upper limb exercise
therapy after stroke: a systematic review. Journal of rehabilitation medicine, 44(2), 106-117.
https://doi.org/doi.org/10.2340/16501977-0928

Verschuren, O., Peterson, M. D., Balemans, A. C., & Hurvitz, E. A. (2016). Exercise and physical activity
recommendations for people with cerebral palsy. Developmental Medicine & Child Neurology, 58(8), 798-
808. https://doi.org/10.1111/dmcn.13053



https://pesquisa.bvsalud.org/portal/resource/pt/who-67796
https://www.mdpi.com/1660-4601/18/3/1051
https://www.mdpi.com/1660-4601/18/3/1051
https://www.mdpi.com/1660-4601/18/3/1051
https://www.mdpi.com/1660-4601/18/3/1051
https://doi.org/doi.org/10.3109/11038128.2013.871059
https://www.perinatology.theclinics.com/article/S0095-5108(06)00025-X/abstract
https://www.perinatology.theclinics.com/article/S0095-5108(06)00025-X/abstract
https://www.tandfonline.com/doi/abs/10.3109/11038128.2013.871059
https://www.tandfonline.com/doi/abs/10.3109/11038128.2013.871059
https://www.tandfonline.com/doi/abs/10.3109/11038128.2013.871059
https://doi.org/10.3109/11038128.2013.871059
https://www.cabidigitallibrary.org/doi/full/10.5555/20113298205
https://www.cabidigitallibrary.org/doi/full/10.5555/20113298205
https://www.bobathterapistleri.org/resimekleme/Belge/1762019153827457.pdf
https://www.bobathterapistleri.org/resimekleme/Belge/1762019153827457.pdf
https://www.bobathterapistleri.org/resimekleme/Belge/1762019153827457.pdf
https://jrrs.mui.ac.ir/article_16653.html?lang=en
https://jrrs.mui.ac.ir/article_16653.html?lang=en
https://jrrs.mui.ac.ir/article_16653.html?lang=en
https://jrrs.mui.ac.ir/article_16653.html?lang=en
https://jrrs.mui.ac.ir/article_16653.html?lang=en
https://books.google.com/books?hl=en&lr=&id=jEc1q-CNg3IC&oi=fnd&pg=PR7&dq=Stanley,+F.+J.,+Blair,+E.,+%26+Alberman,+E.+(2000).+Cerebral+palsies:+epidemiology+and+causal+pathways.+Cambridge+University+Press&ots=VYTTjPfh0W&sig=6qakVn4xxu6D9fcJ-G1TqoZv_9M#v=onepage&q=Stanley%2C%20F.%20J.%2C%20Blair%2C%20E.%2C%20%26%20Alberman%2C%20E.%20(2000).%20Cerebral%20palsies%3A%20epidemiology%20and%20causal%20pathways.%20Cambridge%20University%20Press&f=false
https://books.google.com/books?hl=en&lr=&id=jEc1q-CNg3IC&oi=fnd&pg=PR7&dq=Stanley,+F.+J.,+Blair,+E.,+%26+Alberman,+E.+(2000).+Cerebral+palsies:+epidemiology+and+causal+pathways.+Cambridge+University+Press&ots=VYTTjPfh0W&sig=6qakVn4xxu6D9fcJ-G1TqoZv_9M#v=onepage&q=Stanley%2C%20F.%20J.%2C%20Blair%2C%20E.%2C%20%26%20Alberman%2C%20E.%20(2000).%20Cerebral%20palsies%3A%20epidemiology%20and%20causal%20pathways.%20Cambridge%20University%20Press&f=false
https://www.sciencedirect.com/science/article/abs/pii/S0022510X06000104
https://www.sciencedirect.com/science/article/abs/pii/S0022510X06000104
https://www.sciencedirect.com/science/article/abs/pii/S0022510X06000104
https://doi.org/10.1016/j.jns.2006.01.005
https://journals.lww.com/clinicalneurophys/abstract/2004/03000/rhythmic_bilateral_movement_training_modulates.8.aspx
https://journals.lww.com/clinicalneurophys/abstract/2004/03000/rhythmic_bilateral_movement_training_modulates.8.aspx
https://journals.lww.com/clinicalneurophys/abstract/2004/03000/rhythmic_bilateral_movement_training_modulates.8.aspx
https://doi.org/doi.org/10.1002/14651858.CD004149.pub3
https://psycnet.apa.org/record/1949-01049-001
https://psycnet.apa.org/record/1949-01049-001
https://psycnet.apa.org/doi/10.1037/h0061266
https://medicaljournalssweden.se/jrm/article/view/16009
https://medicaljournalssweden.se/jrm/article/view/16009
https://doi.org/doi.org/10.2340/16501977-0928
https://onlinelibrary.wiley.com/doi/full/10.1111/dmcn.13053
https://onlinelibrary.wiley.com/doi/full/10.1111/dmcn.13053
https://onlinelibrary.wiley.com/doi/full/10.1111/dmcn.13053
https://doi.org/10.1111/dmcn.13053

