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ders in children, affecting motor function, muscle control, and balance, thereby impacting their quality
of life. Rehabilitation is a key therapeutic approach in managing CP. This study aimed to review the ef-
fects of rehabilitation interventions on physical and motor disorders in children with CP.

This is a scoping review that was conducted according to the five-stage framework
of Arksey and O’Malley. Articles published between 2004 and 2024 were searched in national databases
(Maglran, SID, IranDoc) and international databases (PubMed, Scopus, Web of Science, ScienceDirect,
Google Scholar). Among 68 articles found in the initial search, 18 duplicates were removed. After screen-
ing titles and abstracts, 14 articles that did not meet the inclusion criteria, and 6 unrelated articles were
excluded. Finally, 30 articles were selected for the final analysis.

(5T The interventions were categorized into 13 rehabilitation domains, including bilateral movement
exercises, virtual reality, kinesiotaping, treadmill exercises, yoga, auditory stimulation, rebound therapy,
short thumb splint, fine motor skills, home-based occupational therapy, massage therapy, nutritional
interventions, and cognitive rehabilitation. The results showed that these interventions had positive ef-

Keywords: fects on motor function, balance, muscle coordination, and the individual independence of children
Cerebral palsy with CP.

(CP), Rehabilitation ¢ [THNER The rehabilitation interventions significantly improve the physical and motor functions of
interventions, Motor :  children with CP. However, due to the diversity in intervention methods and study populations, further
disorders, Physio- research with more rigorous designs and larger sample sizes is necessary. Combining different rehabilita-
therapy : tion methods and utilizing modern technologies can enhance outcomes in managing these children.
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Extended Abstract

Introduction

erebral palsy (CP) is one of the most com-

mon non-progressive neurological disor-

ders in children, caused by brain damage
during fetal development, birth, or early infancy. This
condition leads to severe impairments in motor function,
muscle control, balance, coordination, speech, cognition,
and the ability to perform daily living activities. CP is
classified into several types, including spastic, dyskinetic,
ataxic, and mixed CP, each of which affects the child’s
motor function differently.

Children with CP face numerous challenges, such as
muscle weakness, movement difficulties, spasticity (ab-
normal increase in muscle tone), imbalance, and defi-
cits in motor skills. These issues result in limitations in
walking, limb movements, motor coordination, and even
communication. Rehabilitation interventions, including
physical therapy, occupational therapy, speech therapy,
and modern treatments such as virtual reality (VR) and
Kinesiotaping, can help improve these impairments and
enhance children’s independence. Therefore, this study
aims to review the effects of rehabilitation interventions
on improving the physical and motor functions of chil-
dren with CP.

Methods

This study is a scoping review study conducted based
on the five-stage framework proposed by Arksey and
O’Malley [1]. The related studies were searched in na-
tional databases, including Maglran, SID, and IranDoc,
and international databases such as PubMed, Scopus,
Web of Science, ScienceDirect, and Google Scholar, us-
ing Specialized keywords such as Cerebral palsy, reha-
bilitation interventions, motor disorders, physical therapy
modalities, and their Persian equivalents. The timeframe
of the studies ranged from 2004 to 2024. Among 68 ar-
ticles found in the initial search, 18 duplicates were elimi-
nated. After screening titles and abstracts, 14 articles that
did not meet the inclusion criteria and 6 unrelated articles
were excluded. Finally, 30 relevant articles were selected
for the final analysis.

Results

The results of studies indicated that rehabilitation inter-
ventions play a significant role in improving the physi-
cal and motor functions of children with CP. The review
identified 13 specialized domains, each of which im-
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pacts motor and physical function improvement in these
children. Bilateral movement exercises significantly
enhanced coordination between both hands, activated
mirror neurons, and increased movement precision. VR-
based therapies, by creating an interactive and engaging
environment, boosted motivation and improved muscle
coordination and motor control. Kinesiotaping also con-
tributed to reducing spasticity and increasing the range of
motion (ROM) in children. Treadmill exercises combined
with VR improved walking ability, balance, and muscle
strength in CP children. Hatha yoga had positive effects
on enhancing balance, reducing falls, and increasing flex-
ibility in children. Auditory stimulation, particularly in
controlled environments, improved balance performance
by strengthening vestibular system processing. Rebound
therapy exercises, focusing on strengthening anti-gravity
muscles and body balance, had a positive impact on chil-
dren’s mobility. Additionally, using a short thumb splint
improved hand function and increased thumb ROM, sig-
nificantly enhancing daily activities such as grasping and
holding objects.

Balance exercises, including aerobics and static exer-
cises, demonstrated improvements in motor control and a
reduction in body fluctuations during movement. Studies
indicated that children with CP who underwent balance
training had better balance retention and fall prevention
compared to control groups. Regarding brain stimulations,
such as functional electrical stimulation and transcranial
magnetic stimulation, the findings of studies showed that
these methods could enhance muscle control and reduce
spasticity levels, particularly benefiting children with se-
vere spasticity. The wearable technologies such as smart
orthoses and robotic-assisted devices, contributed to in-
creasing the ROM, improving gait, and reducing muscle
fatigue. Sensorimotor interventions, including proprio-
ception exercises and massage therapy, showed positive
effects on reducing spasticity and enhancing muscle func-
tion. These interventions were particularly beneficial for
children with muscle coordination problems.

Additionally, studies indicated that parent training pro-
grams played a crucial role in enhancing rehabilitation
effects. Parents who participated in educational pro-
grams could more effectively apply therapeutic meth-
ods at home, leading to faster improvement in children’s
function. Aquatic exercises and hydrotherapy were also
reviewed in the studies. Findings demonstrated that the
aquatic environment, by reducing gravitational effects, in-
creased ROM and reduced pain in children with CP. Wa-
ter-based exercises also improved balance and walking
function in these children. In addition to the mentioned
interventions, nutritional programs rich in protein and
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nutritional supplements played a vital role in enhancing
children’s growth and physical status. These supplements
improved metabolic conditions and increased muscle
strength in children with CP.

Conclusion

The rehabilitation interventions, such as VR, Yoga, re-
bound therapy, Kinesiotaping, as well as nutritional in-
terventions, have significant positive effects on improv-
ing the physical and motor functions of children with
CP. However, the studies suggest that further research is
necessary to investigate the long-term effects of these in-
terventions. Future studies with larger sample sizes and
more rigorous methodologies are required to confirm
these findings. Additionally, combining various therapeu-
tic approaches may lead to improved treatment outcomes.
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1. Kolmogorov-Smirnov test

2. Analysis of Variance

3. Assessment and Rating of Ataxia

4. The Balance Error Scoring Systems scale

5. Bruininks-Oseretsky tests

6. Digitalized manual muscle test

7. Gross Motor Functional Measure

8. Pediatric Balance Scale

9. Shapiro-Wilk Test

10. Wilcoxon test

11. Yeoman-Whitney test

12. Gross Motor Function Classification System
13. Pediatric Evaluation of Disability Inventory
14. Force plate

15. Modified Ashworth Scale

16. Purdue Pegboard Test

17. Mirror neuron assessment system

18. Manual Ability Classification System

19. Observation-based Test of Capacity, Performance and

Developmental Disregard

20. Melbourne Assessment 2

21. Activities Scale for Kids

22. Assisting Hand Assessment

23. Test of Language Development

24. Quantitative Electroencephalography

25, The Quality of Upper Extremity Skills Test

26. Pediatric Evaluation and Disability Inventory-Computer
Adaptive Test

27. Sit and Reach Test

28. Berg Balance Scale

29. Oral Motor Assessment Scale

30. Melbourne Assessment Score

31. Pediatrics Motor Activity Log

32. Bruininks - Oseretsky Test of Motor Proficiency
33. Feeding and swallowing questionnaire

34. Dynamic balance measuring device

35. Gross Motor Function Classification System

36. Eating and Drinking Ability Classification System
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8. Asana

9. Pranayama
10. Shavasana
11. Hatha
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13. Adduction

14. Supination

15. Metacarp

16. Thumb in Palm
17. Splint
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24, Assessment of Self-care for Kids
25, Pediatric Disability Assessment list (PEDI)
26. Gross Motor Function Classification System (GMFCS)
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18. Transcranial Direct current Stimulation
19. Transcranial Magnetic Stimulation

20. Neurofeedback

21. Activities of Daily Living (ADL)

22, Contractor

23, Deformity

(S350 g 41 Wiz 15398 55y g pomnr CAME! 3 rbSuilyy SMSNao 53 Ko 9 (68T Sl



http://ijn.iums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa

A s

g oo Sloml alae 5 sy (LB G S Jloel L
e s> Goni S (59, 3l ) (L 5 ,Lad g e a5
309 Ol 050 5 418l Sgage >l 95 (30,5 ez o g ALl
Ivy] sl oo Stals

L aS (Y- 9) et 5 LogsT 55 e (glalshae aslllas o
A5 05n4 5 g 595 2 g yinS eSS 5l gm0
So)len aiidlyj i plondl (G5l sen S35 53 (S >
S > sk o3 ol Sy i) S8 o (3 ,Shee
(ptSl) Sl o) g (il Syl g plS ope 2al5)
wdly o9 (5395 3 (Al 99 2 (21> 5 LB i3z
500,5 Cola> cams CMae | iguig S o 3l oslanul
(SO9ede I 9390 Sy 35 50 Jotpud |y 1] (sl Codlad
5055 45 bogspe 308 ol 45 ah eanliie dnlllas oyl o
Ol 45 99 (s (S LS (Rl L olyod (ST s S
ol (g S alidl gz ge S Cleay S5
IVYT ams ol cunlico yobots Condlys od |y cudin S

oL 5 (sl dll s (5590 dalllane 3l Juol> (sloacdly
T89S 18 ufgn a8 iS5 58l gy S L a5 (1Y)
2 SIS ol oo Gl b plandl (g3 S 4 e
» o fes Pl wwuliys 5 iyl (35> bl
9 Cod )b (IS5, Slac lon « S 05059, (Slacullad
I¥¥] 59) salss oo lBgs alui

wighly & 90 [YO] o) SKon g cy5le aslllan slaazil

2l ol yon 4y ol gulis «Su3k o S5 VF (59,
phasl 5o b lgs el 51 potins solausl olo Lias asllas ¢yl ol
(i (halS g Jolie (IS 5> drals (ol 4 il o (SB58
alllas yol dg5 il aiSS 098 yoeie (Apmmminslinsl) CDLAS
Sty 45 393 by, ol 5l oolizl (lazam VY 0,98 5 0uSTs
ol 5095 7,1 g il (35 - 0,Shas 10 055y gusgueno
2,5

) Ja..a}? ARRTA JL.: » as 6)i1° Lg‘AléLu LTy
Wl co S5 oyl 85 oo lis s plow! [¥F] s
68,155 3l oolizus! y anlllas ol sl 350 SBgd plail 51 1,8
HATFHE S9aer 9 992 oo b o 42l 50 Gudgr S
25 BN Silised 4 Mo 535S (Gundy JyuS5 0
lr oS onl € dey e 5 Gaghy (nl o Qi
O gl a5 wis,S solizul oy Cundg g Jolss 5B ;)
by 9 Jola5 2 by ol e 5l eaimaplts g &
92 (el o 6053

Silgi oo g i lajly wims e (lis laasdly

27. Biodex

YA oy55 \FoF

LFF] g1 4 g5 B Jloas calslie o) (00

5 szl 0j9pd &5 il lejl)5 aslllas (el
S¥gms Slule 10938 5T oy pp BB L aS (VYAP) S
Sl (5300 geld (055 (lae (wgigs 2 Sy )5 4
b slaplal Sdlae (o5 was o (ylis laazily wisls slxl
Hom 9 808 g alshae gloog 57 50 (49,5 9 454 Sgd
phal g a5 Slae (g5 (rals Lol asilas gl wglas leyo
S alSle 3l oy oy 5751 Sy 52 50 (2les & ST S
itz (5 boline BB 005 8 gy 9y90 O S5 &
Slosilule &5 098 so ol isS (a) AdgR (al 5959500
ol ALEIS (g l0 grxe 55U ODae 98 talS o le 4
Sleyd Olyieas Gloydilule 5 clalllas 5l (S0 50 950005
REARY] lg o‘,«b 9 (‘53[9)05)‘0) Lo yo LgLaoLo)o l.g JA&A
ol 30 ¥V 5,5 o )15 ooliziul 090 2l iga 58 9 Sl yo,S
Sloyille xS 5 gy 03l alar 51 ikises clalllas i
e 555 VF+ (555 3 Sla ooty Ly lyad (g1 o
5355 g3 aas se oLt oy gl 45" el s ploeil CP
St Ao 5l g (Sleizl g (S il byl o
P9y Olyieds (5225 5 o) ol Ol o0 &5 AL opzr g5 JB
ol s 0,5 ooliul CP 18545 ;o )2l LB ¢ 5o Sloyo
2 Sleydibule w8l 5l 0)50 0 sadiplonl Clalllas 5ubo
9 ol Sladod 4y ogiae zld 4 e 5095 Dlae 99
relys wlails £9dge (al 9590 50 DglaS (sl yrtn 2B,
[V\] Sgs

CP 15395 3,5has 39149 9 asi s piaS CSuiSS 3 (giian (Slhshsilgs

oald Glays 5o JoSe plgieds &S Sl oy Gegn S

Aaliy jd (G030 3)lg0 y0 5 48,5 1,8 auli 050 50,Ses
Copols aazgl 0,5 oo 8 colaiul 8)90  olioele
ryatte (ay 5 O Cudy (srge bk gy o St
&»Y‘ QL:..@}M 9 o)ih.c Cawgl (59 U‘ UAJLM..?
Oloisds (60 lgey0 9 00,5 A |y Luwld 5 Cawgy alac
lapladl cunlis o Slas plovl 3 C)ae <S> 40 0uS SaS
D950 SHGE (ol s (g5 3 o 9 ALl S
JLQ-;‘ Cwy (59) as ‘5.1‘...’.‘.5 )3'| L 5‘339?.)‘?5 ‘O?J)‘f%){'c
45 o odgdiepual S8l )0 (195 (2 Sgue o AiS g0
S 3 (5, 0,as 3gn0 5 900 (LS cos ol (oo
s IS 50 Ol Cowgy ) g S 45 (19 A Gnles
LsLbCABLs a9 04 Cawgy C.‘a.m ‘sla.:.zn 6[90.).3):.? &3‘)23
o> blooai 18l bl cdeds 09l oo o Sy 0 25
236 (lae g grae 0,las (55, J 55 9050 (Shoe
GhalS (il gy g pol el o ley CuldS L g alldS
¢§|3)o Og2 d&‘}} Pho cublams SHlae Cogds g w.wl;ua‘

(S50 70 4130 (55 S 5 o SV g il Sl s S0 3 581 S



http://ijn.iums.ac.ir/index.php?&slct_pg_id=37&sid=1&slc_lang=fa

YA 095 VFoF

Sl o3 )85 4y e 058l g Jee b 83 e(slome Slia
L srSok a5 (55 > 650k (61955 plis yol (o g aiSo
IAY AT a2 salys il slaclad 3f (6 b g5k 5

Algs g0 (53l Canadly (5 ,0L8 widd oo il p Cladons
2 bl sk gl Moo (5058 otk o Sy
Slop iy 1 dVA] ) Son g g uo oy (Slalsloe anlllas
oolaiwl gloys sladaliy b (sl Kinect ails (gl
il damme jo Gl yad ol Lis gl ol s Wb
S0 93 48y S o0 oS SlBg3 phil IS 12 39 4y L5
S 5 fS055 iny® 055 Al i b S8 (6015
Sload el o LS 0 Jalge ol o] oslis .80
Sgs odline 5 lly  Sloyo gl

097 bag VN7 Jlo 0 85 55 (6,508 sl gy
3 lataiaion cuSy wd sl VFl Ko g 92 2
4 b9y ol 055 Gileil |y (s5lme il g S 3 Siliy o3
45 Ol 508 5 (33 ol ) S poo 1 JolaS 10 (6 Ko gt
plasl s aslllas ol ol 35 o3 a> S1.0 yoxie o pladl
545 (B9 il (25 dlgs &y prasi B o Jgeol Lol gy i
b US4 (o yo (289 45 Wi oo i Silalllas oyl .Cunr
(5 5) CepdeS a8 0l (6 ity (S0 Sl g5 090 1o
ey oo S9ad 55 1) Gliglaoslyils- o 1S 8gS

20N 039 S8 @IF 9 N9 Ol ol 3 (gliae (sl
CP UIS39S 53 Jslad al3dl g asdoly 9 asmsy

loiss Jodoay CP 4y e (5055 jgmasls e
palon] S G 10 CP (508" Cunld o &7 JLilis g 09250
S 50 G yguiimST EMae (o] CBlaie g anils )3 o8l
WS 25 pae Sdedy 55 (Bybjl WpS e )3 00ptS >
ol SIS Sl g S8 50 PLS g gras DS
Juisds 5 0 GBS s (s 5 o lnei e 1S5S
9 Jo 4 (60 ol s Jolie yo (i (St (]
GogSls Dlae o ™ 23,5 IAY] 09 s o] S >
(goSd b 53 Wad pealendd b olron b e g o5 <
Oead 45 05 dalgs CPS 355 10 sl dy (ol sapas sy
Cuer ol pd ol 5o 0980 sl 4 (3Ll 5 byl cans
S5l 5l el 18068 ¢ yalinn] ol 40 Conly Cunld Jra>
69, 311y 995 (s adly 9 05,5 aslitul (l2STl (59 (Sl
039 3 U 9 Camdy cnl JLidr aS (o0 iz (e
00395 R o 9 09 ool 2395 b S glans (ale p0
LA AYT 05 oo oslins] el 4o Jolas

30. cramp

Y/ U’/f//,/"

OS5 5 il (g30e gld (5095 (cSuilys )0 (55550 )l
9 oWl Ghgy Cnl 5l ey ooliiul 4y ) o ,Sleys 4
gy o iile 45 5,5 dzgi by dldl0iS o 32985 Al oS
) b b 58 g S o )lgs ) eolinl 00 Sleyo
e B 98 O pge laasite Jlas Cod g lew 2 38

gy ool gyl
Pl 2 yShos 9149 9 (55lowe gy S oolisanl 3 (Siina (Shusiuilys
CP y526S" 5o Sl3gd

@l 302 oy, Hleieas ™ (gilome Cuably g, 3l 03954l

b o L) 5 ssmpals’ 5l oolicia b galyeg oz (3lutondd

Lo lons 51 (g okt (sSulys wil B 50 onimalols 08 Sy

WS oo o0laiwl (65909355 yl 3l a5 (g0l 8l Logu o oolizl

L (o (slad o Jlad oaiiS'eS \Line ylgisdy iz (o138

QS 0,25 1) el (68 ,50es g Ul bl slad (g S
Lvs-vel

sy A 50 oes (S o sl g (5 S0l
2 dlge M slanl slog gi panes B,k 3l 52 s
DS > saalie Bl yoi HLSS 5l eplejen Sjgots (g
aul> 12 10398 oo oolaiul Mie plasl Cogis ¢ o Slae alas
9 il 5l leys gy Cdying g Lalpd b el oy
e |y 5055 45 395 o ooliad ol Ko 0l 5 1,55
IVY FAL s S Ly T g5 a0 g

Sullad (lojie 5 Sud gl (lome Cunally (5399955
00s Lol JE ol 13l 595 lawgs (59,lge o ¢ J S B ol
05039y Sollad g 3 ,Shoe 3 (i oy 23S L a5
oo Sblse 51 % (o IVAL 0,5 punlss saalive ol 3l ol
CoaBly (6Lsd j0 09290 |y Jdods a5 ! ol STy
g Sl 4 jeome (CP (055 ogada) ol (silne
208 as ol gy 8,953 45wl g laolas) 4y Soa s
by alold aSTy> o )ls (6,5 aly (slid jo alie o Sles
S 28y Slid po Jlaw )93k 5 Klayd Sladrogs oy
IV YAl wiS o anlge 3B L1, 5,50k g 00
9 oty Lojosar Solai b (alojllS anlllas o
S8es 2 g3lme CoaBly (S oy 2245 (VYA 4) oS
3050 S5 hsop Sihe geld 4 M B35 (B pluil
Spladl 15 & les 5 g 3, 5Los Sgugs 3 (S boaily
S3lome (5Lad y3 (S5 o g Sy o3 <l 0 JLisas S
009 )lf..\SLo B C)L.l).o.? r:l.o.?l )| o= oo ¥ s@L‘ZJ O‘l‘ a5 0099
Copadly &y 40 oo i Jadots iS5 el o [1V]

28. Reality Virtual
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35. Calprotectin
36. Zonulin
37. Intestinal fatty acid binding protein
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32. Rebound therapy
33. Trampoline
34, Basic Activity of Daily Living (BADL)
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38. Bite

39. Rooting

40. Tongue

41. Food Frequency Questionnaire (FSQ)
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