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ABSTRACT

Introduction and purpose: Hemiplegic cerebral palsy, resulting from brain
damage in childhood, leads to muscle weakness, reduced range of motion,
balance impairments, and difficulty in daily activities. This study aimed to
investigate the effect of eight weeks of dynamic neuromuscular stabilization
(DNS) exercises on selected physical fitness and motor performance indices
in children with spastic hemiplegic cerebral palsy.

Methods: In this quasi-experimental study, 24 children (aged 10-12 years)
diagnosed with cerebral palsy were selected based on convenience sampling
and subsequently randomly assigned to either a control or an exercise group.
The exercise program comprised eight weeks, with three 90-minute sessions
per week. Prior to and following the eight-week intervention, height, weight,
range of motion, spasticity levels, gait velocity, and balance were assessed
using SPSS software (version 24). The Shapiro-Wilk test was used to examine
the normality of the data. Analysis of covariance and paired t-tests were
used to examine between-group and within-group differences for normally
distributed data, while the Mann-Whitney U and Wilcoxon tests were used for
non-normally distributed data.

Results: The results showed a decrease in elbow (P=0.01) and wrist spasticity
(P=0.03), improvement in functional balance (P=0.001), speed (P=0.001),
range of motion of the elbow (P=0.001) and wrist (P=0.001). The training
group showed a significant improvement, compared to the control group in the
variables of elbow spasticity (P=0.01), functional balance (P=0.001), speed
(P=0.04), range of motion of the elbow (P=0.001) and wrist (P=0.001).
Conclusion: Findings suggest that DNS exercises improve motor function
and reduce sedentary behavior in children with hemiplegia. Therefore, this
exercise program is recommended for therapists working with these patients.
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Hemiplegic spastic cerebral palsy, Range of motion, Speed

P Citation: Mehrabi F, Momeni S, Movaseghi F, Hemati Farsani Z. The Effect of Targeted Movement Interventions on Motor

Health and Balance Indices in Children with Spastic Hemiplegic Cerebral Palsy. Journal of Health Research in Community. Spring

2025;11(1): 35-49

Copyright© 2025, Published by Mazandaran University of Medical Sciences. This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International (CC BY)

License (http://creativecommons.org/) which permits unrestricted use, distribution and reproduction in any medium, provided appropriate credit to the original author(s) and the source, provide a link

to the Creative Commons license, and indicate if changes were made.



https://dor.isc.ac/dor/20.1001.1.24236772.1404.11.1.8.2
https://jhc.mazums.ac.ir/article-1-1075-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-10-26 |

[ DOR: 20.1001.1.24236772.1404.11.1.8.2 ]

JHRC

arols o odlew ludag alas

ey Ulic

T 4 Mo Ol ags H0 Jolw Sy sl 9 (S5 o Cadle g wedud I o> OMSTue W0

@(gwlg.»lgr.l}l&sué}o

oS

G (SMde Cand o e ((S355 53 g jhe T ) (AL g3k gon (g e b ISR § Aok
Uy il andllas Gl Cods 35 om0y saC Il 53 SISL 5 dsbes Il o S > dels
23 S 5 Sl ST slaasli (55 5Ly Pl eae 5Ll Dl ol e St
33 Szaleal (§3h oab (5 50 el 4 Ve IS5 S

3 33 Doy g 4 oS e b o M L VY BV S5 STYF (o aaas alllan ol 5o T (09
s Jals g a5 sl AL a0 03 5 U S 05 8 95 4 (B3l )bty e L Sl
(S Al (09 B e LB35g el wds Sl e g b8 g (AR A aude 4w azin o catin
31288 3 5o 3550 YF s SPSS 5l 5 L Uslas 5 50l S (BLae (S5 S 0l
Sl en § 5 s sS el (Lol g 3T S claosls 03 5dle i (gmny 2 g €S53 s 04037
Sl 0SS5 5 G 9imm B0 s3T5l dloji Ll 55 (85 S 0953 5 258 o Ssll5 (o2
s oslizl Jlo i b oyl 5 55 25 80955 5 255 o D s

Jsls 35 «P=2/¥) o 5 P=r/0)) )T OBlae (S8 2als aiasilss mls (adidly
2y (P=/en ) s e s (P=o/00 1) )T (S aials d(P=2/001) e dP=2/001) (65 Shee
(P V) T dlae (58 5 (glo e 3 J 87 05 8 L anglie )3 (5lalinn 350 (02 507 05 5
@:@3(P='/~~\)GS)T6:§)> aals (P=0/+8) Co 5 50 (P=27041) (65 Shas sl 550
Ll olas P=v/e0y)

4 e O35 55 15 3 Shas 35 oS dl gy (e e (S3laslbly Sl a8 S AR
23Sl 3 g5 ol Sl eslinal 13 g5 0 OIS 587l 53 &S i gy (S5 3 gty Lol 5 315 (S 3k oo
Ssbpao$ F 338008 Ulse 4 058 5105 8 ol Gloys slaesls

3 clﬁ cd‘:fja- anls (e o (sl b g e ae (G3le il Ol a3 T (g~ CY 1]
&i{:;wl;w‘éjld_:w

| sl e acbls
T e se Ara
T s 4l
Tl man |

lis el 5 Mol OS> asl sl

Ol sl oKl (FM S S 55 S50

ol

cstios bt el 5 Mol Ol 5 Lkl Y
Ol ol s ply oKl

B OO P S DY R W CIP AVRCWIC PR S 4
Ol Ol oMl 3151 Jasls

Sl psle saSails (8555 ke 055 olslul ¥
ol o3l o8l oKl (sl

O 5 ol sBEs ( te e e 1 e iy 55

ol»

Email: drmomeni@pnu.ac.ir

NFF/N/YF sl s @)U
AR 723 VAR TN PNY @)\:

Qlf;ﬁ,;szggudpujb;foij.u&{fQlemngl,m)cgu)bb;.@‘441))9«625}»4%*»«6.‘)»44.&\“@\);“::%‘4

FOFA LN APl canalr 53 Cuodls Dol aloms . Siinloal 05k can (6 50 b 4 Sles

Aol

S 48 3 cawl 3 a6 &ST ol (Cerebral Palsy CP) i b 5l mli (o5 WSzl g3k on

FOF Voslack V) ops0 VP ¥l 5 lotislo (S o sle 5Silh cmuiblig suSiily ctnola s oMo liains 4las


https://dor.isc.ac/dor/20.1001.1.24236772.1404.11.1.8.2
https://jhc.mazums.ac.ir/article-1-1075-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-10-26 |

[ DOR: 20.1001.1.24236772.1404.11.1.8.2 ]

CP 4 e 08558 &5 das oo QL& dalpd .l (65,0
A 3 gy mlie Sl S L1y 555 (S 3 Slas WIS o0
3o (s (rae SRS LopE L Sl Ol e [F]
S b S| e 8IS nds DU Sl Saales
& e ¢ pdysllanil (21505 L e S auls 5 S8
das o Ol pale dalgld [V=) 0] diS o oSG8 Jols 350
s S 3 Shes 35 4 36 CP o4 Y 0858 o
sl s bl [3] e b Oy s G b )
(W3l 5 S 5 b ele dpol (e a0 slaeli
AR 5 (S ety Gl 5o g p s R Llg e
GLOolLl Sy i Al 4Bl Comea (pl 53 4 50 5550

DNS: Dynamic Neuromuscular) Ly SMae— ee

Gl s s e ESilg Ol jes I S «(Stabilization
sl OS5 S
SN ol sddy S S bl DNS
Gb 3 Oled ol A8 e Ol s DL S
i S il (g AET nll (8 s
038 5035 S 25 1) e liaddn Sl ol 5 s
a3 oo |3 digr sl 53 1y ST 5 dim 4 (DB O grw
S5 IS 0yl 0SS Jolie DU 4 oliws DNS Cous
Sledl 5 Dlas 33> Saler G ,b 5l ogllas 5 Shes
DN el s go olad > slin (mndy oS 5 Slas
hae Sialen can J 2575 S &y LDNS Oy o
5 S o als ( (Sales (Walw o S gl Sl ssg s
Cond g J S (o) e S YY) ol I 56 o
DF] ol Sl Ls s bl SVl s sl Lis 5 S
s 5 (S15Ls LG 3 Shes S a5 LDNS Sl s
Jsls Lo 4y 5 oty 5 15 (5 sl S kS (oS
9o e TS Jlas) caten OMae o585 VO] ST eSS

5JJW(-LG&)A{.U‘;I@)”FW‘JC&‘,#-Q}:)

Bl & e 5 035 0 Db 6 oiS S 1S
S 03,5 5 45 daphtl 55 o350 ( Salon 5 &S > )3
35 s P & S 531 51 7¥0 i 135 S s s
Sl S5k oon 53 5 S 0 25 ) S 5 Nae
X 5 (SHCP: Spastic Hemiplegic Cerebral Palsy)
e GoseanT oS s blie glaplail 53 6 beSS Sdae
46 Jolss pte o) SHCP & e 0855 b o0 535
4SS 51 Ul ol tdias e 0L 1y 055 st 5y SSKe
Sl pll 53 (G)leds 4z 5o 5 Wl S 2l
55 el sl g S diy s el V] ol o5 Shas
A erias sl ol GUIs 5 5 03 mls O3S ol s
55 Jola SHCP s adsl o3 Slas YNt [Y] 5,158
S e s Jolin &S o e ik b (Dlas
Cles 5 (655 0 (o (s 3 Shos IV I 5L &S ol
[P sl o s S o Nl 5 anks B 2SS )
Al (b S 4 e Dlej e 4 SV S5 8
[F]50 8 o (5 2 Shas It 5 (5 il

el > Slas g 5 J6 5 sba SHCP i 56 &Y
L;>ﬁ)t§¢u¢.gu;¢t?g|du\}:ym,t}ﬁ:‘uga,;t,usts,;
05 Jamd 5 0L OO pude S (0 3 5ukmae | S Kol
2 e B55T 5 Cand 4 il Sl oIkl b s
Cans 335 o ol JralS 5 dsy s b odils Can
23 Cadgdoms 5 O3y e Sl (el xS r-w&"
[0] s oo Sl 15 CS Hlie 9 S e to 59y sla e

(o I3l Jols (smdir (gnsgde ¢ gl (SLT
Sl S8 S ol Mae Coliwal g Oyl (S > anls
Wl CP a4y Mos Ol 5 5 Q7555 0 50555 slalled ploil o
o pms) (S5 M claguindl g ol 3 Shals .aS
ol G, 5 S, b diedds Sl OVl LS e L iS

CMae K85 cugl Loyl el gl dagdailys

FO—F ) oylack ) s NP ¥l Slotislo (S a sle 8IS0 wnuiblag suSiily ctnola o cuoMaw Slisins ¢las


https://dor.isc.ac/dor/20.1001.1.24236772.1404.11.1.8.2
https://jhc.mazums.ac.ir/article-1-1075-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-10-26 |

[ DOR: 20.1001.1.24236772.1404.11.1.8.2 ]

(6 5k el & Yes (JL A Y 614 75 87 YF 5103 GxPOWER
olad Hsba e [YV] Las OBl o s 53 O s 4
3305 Gslne LBl janasi o o3 5 J S 055 53 4 esle
s 35031 Ol (Y el VY BV s atals (V2 Joli candllae &
e 3l SMae (S5 0l5e (F o3k omn g5 51 CP o
WMl sl 3 pe (F ¥ a5 B 4) ay5) LA U
LL Jiee Spson o) oy gUl5 O e K505
b o s SMSin 3 55 pude (8 ¢ SaST ol s 3l oslin
) il pde (V6355 Sl o el ) e o7 a3
adlls 5 OS5l 4 ks (A Ol ys Lo L;u(.u;\ s s
Slassls Sl eslizal pde (4 ¢ md sl (6,8 2U15 s
Sde Jsb 3 Olsy 5 olasl glagyls b oblae S Sus
23S Sl G5B T e b Ml ale, (1 (G
skizNol plie ol SBlae S5 5 s sy s
S s s (MAS: Modified Ashworth Scale) & 54!
i (K 8 Ol gbil g skl 5 e 15 oSS
¥ Gy cbmf): O 558" 558 oo guen CP oy Dluss 51 31 55
OVl Sl ol plal 5 50l 4 306 ¢ elie o
5ol (s 53 ol s b Sl 5 SKas ol clien 3 g5
MAS 8 5 el 53 08738 ¢ Jlie 55 Asly arl po Sialon
WLl O3 S plralr 4 5L sk o FA8)
S Ul gl S 5 At 45 Cund g 5 b SISkl
Gelosd 5l s 7 Slslne SLIYFT )15 5 5 slapl il O >
5GHJ:.»wj;);wcg)&wu\s\g&wrwcréb-
Sl Al SIS S5 L 5 gy eT 0093 JS 53 Al 4 b
Dby o plowl 53 GISU L els 355 (Blae (S5 5 wus

By St bds 5l i Saws W w

od9s Sl 59y 9 4T culo)

L;LﬁJ:u “ ny S Jg.& QJ_\ @ Lﬁ@J}AJT g.)lp'da" o 9o

ST ot A 5 S e als s gy o e i
ol Gl il 51 oS atls Cus g [VFOV] S LS
& s Oolasl 5 Juslis O3 5540 LDNS 5 el SHCP s
2 DNS 5,05 DA] sl j5a 0T @) 53 Ll 0 Dlas
ey 5 o 35 93 Ll or 35 48 D 5 (655 0 J 58
DA dab sl [ii e Al glacawT )

5 J S 350 5> DNS o7 Gl onls 0Lis Dl s
ESanled CP 4 Mae 08558 55 Sy (S > sl oUls 5
o 5 SR ol 0okl @ Lo e Sa oLl 5 Gl 5 @ b s
LY ] Clos g 5 5o G 3kols ¢Sl CP w Das 5131 s
3 g 33 Ll 5 S DNS &8 Conlosls L 50 Sladlles 5 (655,50
VM| 4 M Oljlew S5 CakS 5 oD slasly
LYYT Sl J 3o (s 5ae o alosr 51 (o2

5> DNS s Jl e 5o daled Cusgdoms 4 a5 b
B3 15l ety Sl S 505 5 SHCP 4 Sl 0187558
by o5 win Sta S )y e L tas el CP
o 3l) S 5 Slemar S5LT slaesls ,DNS
e SHCP & Ses dlla VY 5 1+ 01858 55 (25 auels
Lasl Llg o adlas pl duy oo 5 4 Gus 0 (s
Gl Sy alstlde ol s 51 byl sy sdies ) b

s &) up\:'— ")Jfﬁf.'.‘
O gy

ol ragh ) (S g e (9 9 e £

ST amslr 5 05037 0503 b b L o2 4as
s e dlY Y SHCP 08 S alS 1, Lol Jiags
wrl o ps5 d 53 CP O3S (613K sla fous 4 &S
b gls a5 Y0 O 355 ol Ol 5Ll LSKE5 (s ges S

Nple s s alin anllos @ a5 b & o g Gui 55 IS S

FOF Voslack V) ops0 VP ¥l 5 lotislo (S o sle 5Silh cmuiblig suSiily ctnola s oMo liains 4las


https://dor.isc.ac/dor/20.1001.1.24236772.1404.11.1.8.2
https://jhc.mazums.ac.ir/article-1-1075-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-10-26 |

[ DOR: 20.1001.1.24236772.1404.11.1.8.2 ]

YA/ GLlKas 5 ns

Crly )d UJJ}A)T suf's)) Q‘.’.‘ 3 A eslatw) (ol CP L
Wil U0 5,8 a5 Cau gy (pbsm) Sy 4 ool s
5 95k @)T),.&u s oLl Gl ey Bl a
Fisn 3 dele 5 @ 8 5 S (5o b S
@Jgj&W))bwuc&w)@)wQM
i sm il ) SgesT 15,8 e 13 ol Ll s
4_»'}?}&UM:@dFJﬁlfcéffu\:)sjdn\)Tqb
5y S a i Sl S s 1) feate (asb &S5 5 5u)
.'\5‘5&&\.1))‘ijﬁa‘j‘j)JGM@)wd‘ﬂﬁj
05 MIP|pde fae 4 jio o MAS lie bl
Caglae b oS > atels slgzl )5 4SO 95 Cass 2ol 31V cakiae
05 Cads Rl +) (ol ol jan LS OS85 L Sl
OAs a8 b Bl Caglie b oS aals 1 oas 1 2aST s
L Ll (S atels ST 53 (hae 05 mils SR BIY (LS
Jl o OS> a5 O 55 a5 b aal I ¢ alS oS > O
Mfwgd%‘t}alﬁjfj%-bﬁw\c j.xS@)\,’;.sI)
g candllae ol 3 555 o foride OS o ys oS Sy gums
S 53 V0 Glael Olgea +) s cbeesls g awslas Sl
:ﬁLbJjéé;Yj\qu-széijUJUﬁxéf
o bl CO8AY) oK 5 (Bohannon) osilsy [Y0]
W3S B o s ST edks e elde 0185 5057
Jg.iw‘)le:-.ﬁ 456’;»3 WJDLb &.ﬁ"L-J)‘ W (r='//\fV)
.[Y?]u\.i:(:lgd\c:ﬁusz
OsasT ol i oslizal &5 05037 S1edsls ol sl
6}5‘)"‘\“6‘j6w‘gj‘_;-’wwl:i°6°'u‘&'ww
Lglﬁ-\Lg|ﬁ(=j\10hj)&;)|}o:m\a)y§>ﬂwdzw
Candy 3l mlst ¢ 53w VF 0,5 s 5 (Sl 4iss V0 0T

(elrals nds 4 oosliw] Cardy an wedliwl 4 anlds

FO-F1 ) sylas 1) o ya0 VP ¥ Ll 5 lotislo (St posle 8IS

sbag3505T 5wl 295 ed 53 CP 0S8 (6 1se&S
S 5 s OBl sy agh 03 0S8 bl &S
Sl 35y pde 5l Dbkl 5 b s saiT Ll 5 AT
pUls 5 BT wbuls) (Ldd o Guios 4 39,5 sl s
53 s 88l WS IS 8 el G5B Ty b
SUlse 0T gl al sla Sy o tash COolial casbicols, o
23Ol G 5 SNl Kle s ¢ Jlazs| S st ¢ Jlaz|
P8 o b s Gl oS sba Rl Sl e e 2
ST 457 Ul 0313 Blicabl LOT 4 ¢ pimman s 031> e
5 s dal bis Gl e g 4 OE LS ES 8 sk
oMo . S al g 15 eslinul 3,40 hagh Coldal gl s
ol s oS s ool BT G5B s e b p il 4l
sh paze b uil iS5 e SV jd Sl Ses Jhas
i dal g b O AS S 8 Sy Ll
dja‘fabfj:@a:bg;wa)yqu@;fﬂw
0P JoSS Sl e i s (B V) o2 5 (B IY)
o Pl L 055 5 (seca s 5 ealizul L) 8 casbis Lo
@ o 3 A dcwle (BPS— YV Jus 551 5) S 09
5055 03031 3 S m aals gl S el S5
eV opbely 0sasT 3 coae K5 8 0l b)) g
450 1 5 a0 55T 5l s ety L b5 g
a1y Sl s (25 058 slagnseT b eslizl «Jsls
428y A add> A Ol g dnds 4w ads e as Sl Ol
b gasa3T 5l sdome o jad asly OLL 51 e o disls el

438 0503 T

gse,ﬂugjowgl}bogomgﬁéfgl”du,l
bl sl e U 1l eSS S MAS alde i e

S5 55 VNt 4 M 3131 3 SDze 05 Sl Ol e

Cudlags 00l drola o ciodlew S lEdag ddas


https://dor.isc.ac/dor/20.1001.1.24236772.1404.11.1.8.2
https://jhc.mazums.ac.ir/article-1-1075-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-10-26 |

[ DOR: 20.1001.1.24236772.1404.11.1.8.2 ]

Ssd Jol S auly ST U osls &S o iinnST) S
b aw S5l a s 6, S e Iul Cws 5 dele 4l
wals Ol gy oAbl polie Kl 5 b 1SS oo o
Ysane CP 03,8 a8 10T jls b ki ps olg (S~
Azt 4o g S5 1 foolhe (2028 atels 55 3 gikome b
3590 (Mt 5l el a8 Jleb b S aals L 1)
o 3 T=2/80) SigaiT 0955 (b [YA] 28,8 515 b

Y] cwloas 318 50 juls S (=2/A) 01 S0 5057

N SS9

Sl ol 2 g athe Sia Jold j Sl Guid (G T el
530 S LA a3 s 4r sl 5 s ) ade
Sy ol 2 53 1 plndl T ) A o e
03la) sk 55 w2 55 o el Sl 5 St D) 50
LSS 58 Bl b oo pmd o L) (o oo e
o plandl G Sl L U By pmdy L
Sl a3 Lol pon o508 03,50 8 Dl a3 lal sl ! 5
a8 Ol el e 423 03 U Cid e 4 Ly 0iS
4 S8 5l g 03,57 e Sl a3 L 53 5 4RSS VO 350
23 romen A okl diSs L Uy e w4yl S
ol bl i Dl s D e 151 DLy el b
S 5 S a2 50l o b iy 5 A Jlesl )L 8L
Olej 55150 id o S 2 33 0p e 2 4S 5 g cpl Cods S
S5 a3 ey ol Olej plp am 4 Cunds OIS
Sl ya,l8T 6K 5 Ol g i K w53 03T Sl
O 50 (5 5 o (2l 5 S 5o 15 Slays il
I VO3 Jstr) isls plasil 335 45 55 s

Sobl )

5 s Sl Sl bk Cao g sl cRas opl s

O3l (o la Ol S L i (Colam O 9 oS L 5|
eSS L ool e glaly L 0ol ety Olackinr L STl
YP Ol 4 i il 85 () D3kl 805 sl ) sl
SILBI asls ity 03 Sol (gl o b 4 i v
4 o g aboler o b oslae 0318 S8 ) 65
Shls s a a8 Sl 573 B . Cnl 0iST slalaws b gl
b (05057 plasit 53 JI56) Jao 5147 035 (gilel oy ol
el o i Calodds gl (05T and plil) e
Sl GYL Slas 5 Sl 0F 0505T cpl s S B
2350355 bl el ede ads 0L 1) g 65 S

[Y0] Calods 35158 +/88 Uslas 09037 ol 25,5 o s

S > Al g o 0ly S g Ol o (U3
s b Co by e Vs Cdlun oS Ui Sl 5 55 e
W.@ﬁg;.;au@t;);;db@”ﬂoujp,ﬂb
IIV] s b (436 2 20) Doy p Sl om0 0l o
Jolie o281 Jlb e S > als ¢ Sojlul gl
35051 s oslimul 3 lukal 2l € I (s o
b 23,8 518 ool SaT ) Dy & sdal B Landy 3
2 A e il pn 53 ey il 4 adlr 3G
szl 53 OT ol 655k 5 o o 55 ) 50 fomn ) e 55
s> O gl shizal 53 &S maze (653L 5 oy 85 3 O s
3L el ST S o wals (6,805 (6l 23 5 )
Il s delu g Ad osls 13 Ca () L Caady o
Siga T e 238 513 (Vg ) S () iy g
wals ST b osls &S o innS G 4 T | dela
Ol sl o 4315 T s o 5B L 353 5l 05y (S~
G,.J:;;Mftds,,m;éﬁfe;wélﬁ.ugg,\;u”;p
S35 (mb & 55 Cawd S iy Camds 5o Aol (s

m&\)T‘u \) C_,.w.\@(vi;yj-‘-j.\,ﬁ:a.ﬂ.\ )‘J;; ;}Lécb‘»t

FOF Voslack V) ops0 VP ¥l 5 lotislo (S o sle 5Silh cmuiblig suSiily ctnola s oMo liains 4las


https://dor.isc.ac/dor/20.1001.1.24236772.1404.11.1.8.2
https://jhc.mazums.ac.ir/article-1-1075-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-10-26 |

[ DOR: 20.1001.1.24236772.1404.11.1.8.2 ]

YN/ oLlKas 4 lno

Sladn Cuid (o pod b u J9a=:) Jya=>

Curdy b (510455 Ol 1SS slass Caw Slaes aan
agly.-y- Y-\ \ 03 5p S
asbye-y- s-¥ v JEN R Yoo\ azia
aids V-0 Y- \ 03,55 o0
agby.-y- Y-\ ) s SpS
by 10 5% v S (el F oV aua
aads V-0 Y-\ \ 03,55 po0
agbvy.-y- Y-\ \ s S5pS8
asby.-v. s-f Y SR9E (2 03 £ 50 aian
aids V-0 Y- \ 03,55 0
agly.-y- Y- \ s SpS
asl Yo-Yo s-¥ v SR (el A9V asia
4ids V-0 Y-\ ) 03,55 0

31kl Col ol 5 S0k el sad (sl 51 e g 55 LT
Sl a1 & 4z 55 b cbaonls 03 pdle 5wy (51 i oslizul
s oslizal &S gm0 ls 05037 Slesg L8 00 31 2aS lad gl
S8 gy 2 (S Amar 55 bl ST o Sla sa5T
Pt e pld) g Ll 05 (2 50555 5 (25 8 o
SrosaiT 3l 5 (Cuns o 5 a7 55 SMae Iy
5 P Sim Db g Sl 0mSShs 5 S
33 (s o 5 T 53 OMae (S8 8 i) 25 S 00550
ol 55 Wesls [ow gl e b exlinel Jboj 8 Ll 2
b o3lizal YF s SPSS ijsle 51 2ass
a4zl

o 3 JAS S g Jalb ey 08w ES s
oe>le 5 05 ol (ol oy Glpetls &S Wsy
sl 0 @1y ¥ Jado 53058 a Slesy

2 DNS 505 sl Jlesl 31687 505 0L alllae ol
35 dP=2/0¥) e 5 (=210 ) )T SOhde S8 8 sl
wals «(P=2/001) oy s (P70 0 )) (65 Shas Jsle

ol Olad> Olo s> P Jgaz

d9| S

#15 0b 03,5 o5 b lak 03,57 Wb a5 L3 Condg-)

laselo S99 6}|.\3|Qj5 9 02 C,..:.x.bgfr

O35 o8l g lasele 59, 11059 5 e Cursy-Y

$90b 035 o3 9 Slo w2l LG 93 8 & el 9 5LEL ondy-F
bs o Jlez curdg-0

Lmyb} b ol, QJ;P:} 5 Slo sla @)l b dis cursg-§

o Cu)l- b assles cursy-Y

o Camog-A

P9 Caw

L o3 o <ol g5 610685 5 5L -

o L;L&:lg 9 Oliws L: R W,—Y

S 95 o (A XL 610K b oale 68y sles 4 Cunsy-V
8L L gl Jlosl b isls gy ot 9 5L undy-F
Asgasl

@@dhﬁk;ﬁiobﬂgggwa)l@?g@bg—D

539051 bawgs S 1b b JusT (iS5 OBlo slab b dris cursy-
Sl o buwgs b S 5Y curdy-Y

L oo o Ol 05 6ol 5 esliwl cunsy-A

pow S

lagly 5 la 0l 03,505 L L 93w bS5 61055 5 LG cndy-
Slo slab 9 Oliws b ,es cursy-Y

sebes 59, $3ll059 9 b 9 s ez 4 biles 5 oge s Curdy-T
laly 5 gl »5 ol g S 5 Lol cundy-f
@delﬁ;{ioaﬁgkgwa)lq%%bg—b

i 4 Dlo L K05, 9L 9 cwns Yy cursy -5

LSS 3y cundg-Y

9 ol9d oe Ol g5 pRalaeS b lpes 4 ety asslen curdg -A
LQQV’)’I

fae 53 eslial  blizul ST i besls Lo g4 25 (5l

FO—F ) oylack ) s NP ¥l Slotislo (S a sle 8IS0 wnuiblag suSiily ctnola o cuoMaw Slisins ¢las


https://dor.isc.ac/dor/20.1001.1.24236772.1404.11.1.8.2
https://jhc.mazums.ac.ir/article-1-1075-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-10-26 |

[ DOR: 20.1001.1.24236772.1404.11.1.8.2 ]

29,5 b Sl puio 4 by po siwogilo] ¥ Jga

p-value oeols E 1wl Izl AS1as Jslas 09,5 el
v VV/Ye /YA Y Ve J s (Jls) ey

Ve/av /vy Y Ve g
\We/0- E5/A4 VE- ns Jas (o o) 28

B VYV/Y £ V/4) V- Ny e
YA/O- £ F/FF ¥o Yy Jus (p S skS) 039

o7 Ya/0A T 0/F5 FA ¥ g
s \$/54 £ 1/4F Yo /A VF/-A Jus (@ e 2 pSokS) S pasle

VA/VE £ Y/4) YY/¥Q VA/YY e

N-y

205 b Jlas! jl a2y 9 Jub W 53905 )3 B juiiio st quls F Jgaz

(SRS

N

P Z 03031 (s O30T ooy P Z 03031y Oge3T s s
RRR S 07\ SRR V'S Y e} Y/FO £ /0N AR Vi a Y/YY £ /05 YN$ £ /or (0 403) g1 dlae (Kb 8
o/ -Y/\Y Y/\Ns x -/0v Y/eY £ /Y </FN -+/A\ Y/fo X -/0V Y/0f £ -/0A u,wéﬁ_-,mﬁj
cfe N ZA/YO Y./0N £ F/0F YA/- - £ F/4Y </OA -/0f YS/ON X Y/00 YS/AY £ Y/VY (0 503) (63 ,Soc Joles
/e NFEF/YY OY/OAENE/FO s /OANE NSV S/YY O NN0 S /NOEAAFY SY/EN £ \A/-5 (a5l j20) s yuw
S/eeNFE QP4 NOY/AY EAY/e \OY/VOEAY/FA L L/FY /A \OY/- - 2 V/VA VOV/OA £ Y/ (az,9) g, (&S > 4wl
S/ NEEQ/5A 00/0- £ Y/VY OV/\s £ Y/0A </-4 \/AY OY/F\ * £/qY oY/\s £ F/0Y (4 )3) 7m0 (S > aials

S als (P=1/F) o 3 (D=2 1)) (63 Sas
Sl opl Lol zils (P=+/0 ) Caws s (p=~/~~\)G;,T
355 slabime (LT 5 51 s e OOMie S5 S e s

(F 50 Jyd) (P=+/Y7)

/o) g ) bl ke
/20 phw > 5 )lslee

Jsdr) 55 (P=2/42Y)) Cews e 5 (P=2/21Y) cs,T SS
aiin g3l e 33 eg S o dmglie 53 (oman (F
IS 058 b amlie 53 (bsls s (e 035 A
I3l 55 o(P=2/01) 5,T SBae S5 8 (gla e o

09051 S pusio 09051 Gy 2 i 9 Jiiawms putio 38l el lsS Judond s :0 g

Rpers Gl sine g DF F e Mean Square 09,5 ukie
-/A4 /e \ WY/ 8 YYV/-f 09031 i
- (6 503) (53,5 Usles
-/00 e NEE \ YSAY FA/YD 095
-/A® AR \ VAV/FY oVYY/04 09031 i i )
, _ 456 e) Sy
AN S/oFE \ ¥/EN Vav/ve 095
-/8Y AR \ ary/-f YFVI/4) NIVSI- B
s _ (4 )5) g, (S > asals
-/ VAR \ YA/OY Yo/vE 095
A AR \ £0/¥4 Yas/vs 09051 i ) ) _
sese _ (4—?)3) S ma @f)p anls
-/0A /e \ Y4/5) \WEAY 095

/o) g g (s lsliso ek
/20 mhw ) sl

FO-F Noylacs V) a0 NP F Llgs 5 Loaislo S iy psle oSl b lags oaSctils cdrola o cuodlew lisins oo


https://dor.isc.ac/dor/20.1001.1.24236772.1404.11.1.8.2
https://jhc.mazums.ac.ir/article-1-1075-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-10-26 |

[ DOR: 20.1001.1.24236772.1404.11.1.8.2 ]

YY/ olKas o lno

G o 9 )T Olde (88,5 )5 295 e D9l dulio Lz 9 o92 090 @l :F Uz

o> Gre b Z hd U 09,5 b
-/vs -\/Y¥ W0 oY/0- RISIR- _
" _ (o 003) )T e (Kb 8
/N -v/s4 V-Y/0- Ya/0- 09051 m
- JA¥ - /vy \Fs/0- FA/O- RIVSI-
_ (o)o.i) z° oMac 6{3;
-/Ys -V/YE \We/0- ov/0- 09031 m

laaly Sl (fade Cunds o e 5 (el
adlas 55 o [PY] Sl goen s S 5SS a5 cpes
AST Slewa 5 Slas 50 55 00 OMSINe idu 31
2008 s Sl Ay ol wmp@ww..ujl;
OFAF) OSan 5 Ol s> anlllan lss b Blae S5 S
(YY) LK 5 L e sle (Y19) 0L K 5 ls S
(Hernandez) ;. ,a 5 (Y+\Y) 01, 5 (Cheng) ¢
CMae Ko 8 palS o es 5148 (Y000) O Kes
Sosl sy sy opl L [W-YV] Cl bl yop cizadls 5 |
i S AU elal S 00 Sl sy
4% 058 55 myT Oolas S5 8 2l DNS
4 s S0 ol ot Sl 0> & (ol SHCP
on 25 FaS W Camax 2l S a0 bs o IS Gl
el 43 3
53 W Bl 5 g0 Oy b e (K 8 a3
iy 4 B SS 4 by fhe S 0555 anli b Oy
S e bl Ol ys &5 Ldiiae &y Sl e ol LS
Ll bl b b D o 5 e b (oS8, Sl 20,
63 Shas SUl5 OB 55 Sanlwl S5l 2B 5 by
U5 OMae Ko 5 a8 ol ol o5 [YA] sl
Sy 0 dleis 3 gudous G D el 6l ) Dley
s ST aliae o518 poe [FA] ol oo o 4y g 225
et Sk (o S ST e Sl 21531 s 4 Ly

plply il SEL Wiy e G ST S > slaOs, s

FO-F1 ) sylas 1) o ya0 VP ¥ Ll 5 lotislo (St posle 8IS

°3J?j"d’ﬁ La‘\.:) C_}aqu): C)}L&J olasOlis ZU o)L»T
Mann-Whitney U: min (Uy,UY)
BE) Sldalie @ ol 03ls upLa;>‘ LSLA‘LJ') C}w IW a)LnT

dglin 359005 8 5351 S

W = Zn: R(Y3).

sl 3|kl Lldie ¢S Z-sCOTE
sl glos /U Szl sy g0 Hldie— U Hluae Z=U

U —
PR . '

T
Uegrs

/00 cla.»): Solabma s 0/ ch‘ﬂ).s Slalima e

gsxf‘\en..w'ﬁéwz

35 Solslias 35 o jed 05 8 &S sls Ol S
zsls Glewar SobT gla jasli 55 J 28 05 8L awlis
Sy yad Jlesl &8 515 0L sl Jass 5l Jol mls
e (S35 Ol 28 4 pie 5ylskas 55be DNS
ol ol s IS 0 8 b alio 53 (03 05 8 53 )T
Lo o oo il Sas (SB 5 s,
S5 8ks sap S OFY) 0L 5 OLls ey =
Sdd 2l 5k Sl e gl O ST s Cs (S

Cudlags 00l drola o ciodlew S lEdag ddas


https://dor.isc.ac/dor/20.1001.1.24236772.1404.11.1.8.2
https://jhc.mazums.ac.ir/article-1-1075-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-10-26 |

[ DOR: 20.1001.1.24236772.1404.11.1.8.2 ]

JIDNS 05 aily ain cis Jlesl sl Ol S >
4;.,«)ﬁ.;;i:@>@3@ﬂé§)> anld 35 p (S,lolns
4ol Dldlae ol b ol adllae mmls o (S o aals
0L, 5 Baik) ¢ 5 (Y41 Y) 0, Kaa 4 (Cadenhead)
LFO,F5] ol el yom (Y41 F)
auggucuﬂ,_l;waﬁawﬁyb-ww@w
35w 5 I3l 35 DNS o a5 aal  Jlesl lslins
2B L o allae s atej ol 55 35 SHCP 0858
O¥AF) O, 5 5Ll (YY) 31K 5 (hamenslis Solallas
LFV-FA] ol bl o0 (Y+19) 0 ;e s(Tarakei) S1,6 5
Gl Comi 0 853 Jalad 35 g e 3l S5 53l
goad (VF 1) 0L 5 oty (sanlllas s b DNS o o5
0 L5l U3l 5 gap 53 lie SN Ie w514 0 Ol oS o
s p 23 ol iaan cwlal 5L sy b [00 ] dis g
4 Mee 075557 s ol b DNS by jo5 o2s f1 ol
33 el 4555 513 s 3550555 e adllae 3 &S (ol CP
Ganl p ide SIS (VFY) 0l 5 Slans gantlas b duy lis
@Lm,u;;w)ﬂ@.asm,:vfotﬁ.;L;,JbDNS o
sl |, DNS Sl jad Jlsbine 5 e b 55 sl 2as3
O (g gad o) [OV] S o AT 203 015087 01 5T
Sled Kl ¢S Ol g 4 Ll 5 o DNS Sl o3 oS das s
3 01568 05T S5 53 b gy 5 ) Il 550 sl S35
b a3 S 58w s b5 gl
3 Mo Ol ol andllas I edeTCsa ml 4w )
4 & ol OT el dolS 55 o liSaz g sl 1S
Dol Lo Jge (S o e s OS LS (Sl
Szl 5 (5 iemm Sl ol s nl 355 oL
Gl S (AU e ol 3 Shas ool 6550 oS 15
ULl ys o8 ol Calizee ol g 51 odkeTuwnay SleMb

:yj‘ﬂ-\gdl.]ax‘)ﬁu\{&wngbﬁjc;,ﬁt;uéfw‘&)

3OS I s e felge S IS e (hde Cand
Cusi p ASTE cenl 5Bl anls cpl 5s s s L
Aae Ly sB gy WS S S el 5 Hlae
SV e Shee Il s 53 5 LT Joe 03 saicSinles 5
2 el dilsme chLas K § ral il wils ¢ iy
G 3 ezt LY 51asl sl 3l pl 53 S > aials 3 50
il ol il by (Ohde ee Gl Db
el Js 4 33 03,5 dlb b Sl Sen Sl a5 1 &
S35 3 #B0 LBl 3l adl 05T (e gladle » Sl jas
4 oS3, 3T (638 0 ekl 5 dlde oS 55 (slaskiy T
Geiosd DLl [Fr] Ljls 28 ahae 05 bl 55 el 5k
Ly Sl s 5 5 03 S LS Sl ST e
S 5la S, Vi) o plon e slole s (e
Olalllas 3 O b S51IFVFY] 55 o5l S o ~SMsl |
S, Qg ¢S o b oS Sl el 4T Wlesls OLES immen
e Jolan &K o875 )15 30 H S5 (655 2 izt ol o
L] ol stmzalial (6,8 051 (510 S35 5 528 S

Liy CP 08558 55 chae S5 ol 4 ax g b
S 8 dadse 13 ST Cou 1) Jaie gl 5 alae
SMas Jsb Odiol oS aw aBl b dis 5 odisd 28 OMas
> Shee 5 asl 2alS oS o dwels o AU ol Jis 4035,
4 e SOde K55S 6 S o (a5 s Jibus
Shle oS auls rals ol S sghe oS alls ialS
© [FF] ol Joolin K3 5 a5 3 Gl O > nl bl s
wal> 352 93 55 30 Jolo DG (S 8 pals s e L
s Sl 4l el ol Bl Cons g 5 5T S~
S5 SHhae 3 Sas 5 lly Pl & by Hae
S o s s e s OMae K S ralS s Llg s ooyl
3L S e Sl 3k con CP 05 5

Ll 2 J'J.a.’; J_:.'v"\.'v' 4..;.&) BE] aJuoTCMw-Lv GL‘Q cu:.qu».b

FOF Voslack V) ops0 VP ¥l 5 lotislo (S o sle 5Silh cmuiblig suSiily ctnola s oMo liains 4las


https://dor.isc.ac/dor/20.1001.1.24236772.1404.11.1.8.2
https://jhc.mazums.ac.ir/article-1-1075-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-10-26 |

[ DOR: 20.1001.1.24236772.1404.11.1.8.2 ]

Y0/ 5 LlSan 5 ilpme

AN 55 Gl A el Wige Sl s
ST S 5 Gk S I (S sl
S84 sl CP 07558 (a)ls3 6,85k L) 5L «
Al [FA] 5 58 (S o CalSS s plani) g (DLe
RIPIL (N5 sba 55 Dol e S das e 0L
i b ol ol 8 Sl B s (2B (6 88 (6 S o
deyisr A 4 8l Cadl bl T e s 4 58
Sl Sl s ol b aleTowse pas gl
S 55 Vb Caenl otiasilis & obile U e SV b o) 55
9 ely e e 5 I3l Sl 4 4 5 L [00] el DNS &by o
i i ) e (ol 3 0SS 5 SHCP 018s S
S 555 e slghy bl o )lslas 354 DNS o asliy
(ol 3 Shes 21531 SHCP 0187358 (6l o o5 Coda S|
g ooliiul (zwa S (ST Jols &S Sl S
o3litul I Coanl odiasOlis anlllas oyl ol ST )50 4
wals 34 (Duae S8 el , DNS by o
sl 035 SHCP 018587 55 ol y Sy 5 ooy (S~
Sl (ly paass S pdh oo slgihy (bl )
380 g e e Saaaliy Sl s
o3 55501 OLK3Le,3508" 5 eyl 55 58 ol L DNS
gLl S50 Ol 5o 4 il 5 g LSS oyl il aals S 53
5035 Jas Dd Calibes o 53 CP Mo 0587 6l
bl B gy o8 slaaal 5wl slaglsyl 4l L
poode Ll s 1y S5 Slys Sy cpl 4 g med
23 e O LS e ST ) eeiies Sy Dledst &1
54y ol 03 e SR plawt O e 5 lls 35 58T
o) o SIS sl (e S ) it (65,5 o
5 ORI a5 4 Wl e (g 5 (BiseT ST 5 eSS
s e Oledst CodS jaten B, 5 Dby 2

6> Shes S ol sl Jale 1A as e Ol
S sl sl s s o ) s i Callenil oS
RO S [OY] 315 5 5 o pad oy 015 0 1) (53 Shas
483 505 Ol 4 LSS pw S e 2 DNS 5 G55 0 L
LS (0 ) g LS s Sl sl 6l 0 JSTOT G b
O35S 53 Jsle 35 53 Jole Llg o o 138 51 opl &
1OV] AL (a5 4l a3l oslizal Js 4 el T
D5 8 sr s a2 U s DNS 5 S 550000 20
6 A8 e IS on b Oy JS 0T 3 b 5148 5515 48Tk (ISSS)
5 b a1 (Sales s 3 5 AS S - 5 U
DU (0] 335 oo pllas 3 Shae 4 pwie 0355 45 4
G S 5 G5e3¢ gl (Lot Loy okis 5T peor
Bl & Lsh o0 B30 (S IS Glime rhaw an o
5 Slodel slaodie cambnn phi YL 7 o 5 5o il (gl
[YA] L 5o i3

b gn 5 Cand s | (AET ) shien oS o Olas! s
ol 33 g 0 S I ol SleMbl b Las 53 O
Gk Sl Ol )l ak Sl s ST LS5l O
Slas! e Sl )3 Sy 5 SR (ol ol
0TS o 55 5 0 Cambgo 5 Cond s U3,5 o )13 (55 0
Joos s 425 5 Lol el bl e g adlr 4 4 5 L LS o
9 Gl Sl Ll (658 e ediS S5l g 5y S
L;u&.dgp,:“&f:uoTLgJ\jwtuaud)\Kd:j)\
Sdd g Cepw b Jol sl mSTy aes ) cnle ST~
oud,ﬂ@? Sl [FF] 558 |l 5 eddlbas! ol
Tl a3 S (o 5 G5R (oly St L
Fra Bl gl Jald & L0 501 (S J RS (sl
Ls e 25 5 (Slodsl Slaodis camine b SV # shau
[oF]

Wolge 6,53k Sidsse bl gk,

FO—F ) oylack ) s NP ¥l Slotislo (S a sle 8IS0 wnuiblag suSiily ctnola o cuoMaw Slisins ¢las


https://dor.isc.ac/dor/20.1001.1.24236772.1404.11.1.8.2
https://jhc.mazums.ac.ir/article-1-1075-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-10-26 |

[ DOR: 20.1001.1.24236772.1404.11.1.8.2 ]

b ol
Wl o el 55 ply oSl oyl 5 i 5 b ol

L 6sls (o™

by S e bty addlle ol slaasl 51 a8 o laesls

L e 55 ghas odiws ¢ 51 0 e Cowl 5 3

i 45300 e & 015 0 g3 gl o 13505 4 5
OV Slys 5 oS eS8 i, ST 0Kl pde 03 gudome
slgti 5 ged o Lal At lde S S Soatily (6,8 ke
5 llyssdon ol (38 i 5oL ST slaass 53 358 o
g5 ol B Sl (s p 0SB Sl by S S e

@‘JJ-\Q

SIS o ady Al wlid )8 abobl 4 8, dlie oyl

IR.PNU. 331487 aS Al so 5555 sl T 5 Do
S5 S 53 ek o) Seledd sl REC.1402.243
IRCT20240221061073N1Tawtis b O 51 b sle3T,8
TP el 5o 8T GLuS plad Slak s by Sl ooy LS

238 o SIa 5 S s s b 1 Lo
c’el.z.o JEEI™-1

I3 g g Wl 3 (LBl 8 Somn 08 diy 5
O diy 5 S Lis

baosls owt claosls @S (315 poksl (gl e anbls
55 Sy pte

asls floi claesls V‘L‘; (Sils el i le g dew
sl st S Gl

St sl e St S aesls o 1 E ge 4138
NAEER

5 Gl O sl g Sy Ll s 1

ol e

FOF Voslack V) ops0 VP ¥l 5 lotislo (S o sle 5Silh cmuiblig suSiily ctnola s oMo liains 4las


https://dor.isc.ac/dor/20.1001.1.24236772.1404.11.1.8.2
https://jhc.mazums.ac.ir/article-1-1075-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-10-26 |

[ DOR: 20.1001.1.24236772.1404.11.1.8.2 ]

YV GlSas 5 e

References

1. Elnaggar RK, Elbanna MF, Mahmoud WS, Alqahtani
BA. Plyometric exercises: subsequent changes of
weight-bearing symmetry, muscle strength and
walking performance in children with unilateral
cerebral palsy. J Musculoskeletal Neuronal Interact.
2019;19(4):507-15.

2. Soliman YM, Eltohamy AM, Ayad MN. Functional
progressive resistance exercise versus eccentric
muscle control in children with hemiplegia: A
randomized controlled trial. Bull Fac Phys Ther.
2022;27(1):32.

3. Xiao J, Liu L, Tang N, Yi C. Effects of exercise
intervention on balance function in children with
cerebral palsy: a systematic review and meta-analysis
of randomized controlled trials. BMC Sports Sci Med
Rehabil. 2024;16(1):164.

4. Tabatabaee M, Cheraghifard M, Shamsoddini A. The
effects of kinesio taping of lower limbs on functional
mobility, spasticity, and range of motion of children
with spastic cerebral palsy. Egypt J Neurol Psychiatry
Neurosurg. 2019;55:70.

5. Malick WH, Butt R, Awan WA, Ashfag M, Mahmood
Q. Effects of augmented reality interventions on the
function of upper extremity and balance in children
with spastic hemiplegic cerebral palsy: a randomized
clinical trial. Front Neurol. 2022;13:895055.

6. Towns M, Rosenbaum P, Palisano R, Wright FV.
Should the gross motor function classification system
be used for children who do not have cerebral palsy?
Dev Med Child Neurol. 2018;60(2):147-54.

7. Diaz S, Stephenson JB, Labrador MA. Use of
wearable sensor technology in gait, balance, and
range of motion analysis. Appl Sci. 2019;10(1):234.

8. Zhou C, Yang Z, Li K, Ye X. Research and
development of ankle—foot orthoses: A review.
Sensors. 2022;22(17):6596.

9. Choobsaz H, Shahali S, Salehi R, Dehkordi SN,
Shanbehzadeh S. Discriminative ability of fall
efficacy scale International in Iranian people with
multiple sclerosis. Mult Sclerosis Relat Disord.
2020;42:102083.

10. Lowes LP, Westcott SL, Palisano RJ, Effgen SK, Orlin
MN. Muscle force and range of motion as predictors
of standing balance in children with cerebral palsy.
Phys Occup Ther Pediatr. 2004;24(1-2):57-77.

11. Ghavipanje V, Rahimi NM, Akhlaghi F. Six weeks

effects of dynamic neuromuscular stabilization
(DNS) training in obese postpartum women with low
back pain: A randomized controlled trial. Biol Res
Nurs. 2022;24(1):106-14.

12.Gill SA, Arslan M, Umer M. The effect of core
stability exercises on dynamic balance on novice
cricket players (Male). Hum Nature J Social Sci.
2024;5(1):275-85.

13. Kang K-Y. Effects of core muscle stability training on
the weight distribution and stability of the elderly. J
Phys Ther Sci. 2015;27(10):3163-5.

14. Gulrandhe P, Kovela RK. The effect of dynamic
neuromuscular stabilisation on core strength: A
literature review. J Clin Diagnostic Res. 2023;17(7):
KEO1-KEOS.

15.Son N, Sung H, Kim G, Choe H, Ryu Y, Kim Y.
The effects of 12-week online-delivered isometric
and dynamic core stability exercises on functional
movement, dynamic postural control, and core
endurance in healthy young adults. Asian J Kinesiol.
2023;25(4):20-31.

16. Cabanas-Valdés R, Boix-Sala L, Ferrer-Sola M,
Grau-Pellicer M, Gracia-Pi N, Torrella-Vivo N,
et al. The effectiveness of core stability exercises
on functional outcomes in early subacute stroke
recovery: a randomized controlled trial. Top Stroke
Rehabil. 2025:1-13.

17.Cho H-Y, Kim E-H, Kim J. Effects of the CORE
exercise program on pain and active range of motion
in patients with chronic low back pain. J Phys Ther
Sci. 2014;26(8):1237-40.

18.Patel DR, Neelakantan M, Pandher K, Merrick J.
Cerebral palsy in children: a clinical overview. Transl
Pediatr. 2020;9(Suppl 1):S125-S135.

19. Marinkovic D, Macak D, Stanic V, Madic DM,
Radanovic D, Gojkovic Z, et al. Effect of different
neuromuscular training modalities on postural
stability in healthy recreation people: a randomized
controlled trial. Sci Rep. 2024;14(1):32097.

20.Gupta S, Kovela RK. Effectiveness of dynamic
neuromuscular stabilisation and neurodevelopmental
therapy on gross motor function and trunk control
in children with spastic diplegic cerebral palsy:
A protocol for a RCT. J Clin Diagnostic Res.
2023;17(2):YKO05-YKO8.

21.Son MS, Jung DH, You JSH, Yi CH, Jeon HS, Cha

FO—F ) oylack ) s NP ¥l Slotislo (S a sle 8IS0 wnuiblag suSiily ctnola o cuoMaw Slisins ¢las


https://dor.isc.ac/dor/20.1001.1.24236772.1404.11.1.8.2
https://jhc.mazums.ac.ir/article-1-1075-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-10-26 |

[ DOR: 20.1001.1.24236772.1404.11.1.8.2 ]

YJ. Effects of dynamic neuromuscular stabilization
on diaphragm movement, postural control,
balance and gait performance in cerebral palsy.
NeuroRehabilitation. 2017;41(4):739-46.

22.Kaushik H, Choudhary A, Sharma M. Effectiveness
of dynamic neuromuscular stabilization technique in
neurological conditions: An updated review. J Health
Allied Sci NU. 2024.

23.Ko M-S, Sim YJ, Kim DH, Jeon H-S. Effects of
three weeks of whole-body vibration training on
joint-position sense, balance, and gait in children
with cerebral palsy: a randomized controlled study.
Physiother Can. 2016;68(2):99-105.

24.Ghasia F, Brunstrom J, Gordon M, Tychsen L.
Frequency and severity of visual sensory and motor
deficits in children with cerebral palsy: gross motor
function classification scale. Invest Ophthalmol Vis
Sci.. 2008;49(2):572-80.

25.Franjoine MR, Gunther JS, Taylor MJ. Pediatric
balance scale: a modified version of the berg
balance scale for the school-age child with mild to
moderate motor impairment. Pediatr Phys Ther.
2003;15(2):114-28.

26. Bohannon RW, Larkin PA, Smith MB, Horton MG.
Relationship between static muscle strength deficits
and spasticity in stroke patients with hemiparesis.
Phys Ther. 1987;67(7):1068-71.

27. Arazpour M, Ahmadi Bani M, Bahramizadeh M,
Mardani MA, Gharib M, Rostami Jamil N. Effect
of neoprene dynamic orthosis on improvement
of walking ability among children with spastic
diplegic cerebral palsy. J Gorgan Univ Med Sci.
2012;14(4):60-4.

28.Abd El-Maksoud GM, Sharaf MA, Rezk-Allah
SS. Efficacy of cold therapy on spasticity and hand
function in children with cerebral palsy. J Adv Res.
2011;2(4):319-25.

29. Rothstein JM, Miller PJ, Roettger RF. Goniometric
reliability in a clinical setting: elbow and knee
measurements. Phys Ther. 1983;63(10):1611-5.

30. Peungsuwan P, Parasin P, Siritaratiwat W, Prasertnu
J, Yamauchi J. Effects of combined exercise training
on functional performance in children with cerebral
palsy: A randomized-controlled study. Pediatr Phys
Ther. 2017;29(1):39-46.

31. Valaddo P, Piitulainen H, Haapala EA, Parviainen T,
Avela J, Finni T. Exercise intervention protocol in
children and young adults with cerebral palsy: the
effects of strength, flexibility and gait training on
physical performance, neuromuscular mechanisms

and cardiometabolic risk factors (EXECP). BMC
Sports Sci Med Rehabil. 2021;13(1):17.

32. Vafaeian S, Mohamadzadeh H, Dehghanizadeh J.
Effects of rhythmic movement training on the elbow
spasticity and proprioception of female children with
hemiplegic cerebral palsy. Sci J Rehabil Med. 2024;
13(5): 878-91.

33.Tasoujian E, Sadredin Shojaedin S, Bahram A.
The effect of massage and cryotherapy programs
on spasticity and range of motion of upper limb in
children with spastic cerebral palsy. J Except Child.
2015;15(2):79-91.

34. Kachmar O, Voloshyn T, Hordiyevych M. Changes
in muscle spasticity in patients with cerebral palsy
after spinal manipulation: case series. J Chiropr Med.
2016;15(4):299-304.

35. Abadi Marand L, Noorizadeh Dehkordi S, Roohi-
Azizi M, Dadgoo M. Effect of dynamic neuromuscular
stabilization on balance and trunk function in people
with multiple sclerosis: protocol for a randomized
control trial. Trials. 2022;23(1):69.

36.Cheng H-YK, Ju Y-Y, Chen C-L, Wong M-KA.
Managing spastic hypertonia in children with
cerebral palsy via repetitive passive knee movements.
J Rehabil Med. 2012;44(3):235-40.

37.Hernandez-Reif M, Field T, Largie S, Diego M,
Manigat N, Seoanes J, et al. Cerebral palsy symptoms
in children decreased following massage therapy.
Early Child Deve Care. 2005;175(5):445-56.

38.Kim CM, Eng JJ. The relationship of lower-extremity
muscle torque to locomotor performance in people
with stroke. Phys Ther. 2003;83(1):49-57.

39. Hunnicutt JL, Gregory CM. Skeletal muscle
changes following stroke: a systematic review
and comparison to healthy individuals. Top Stroke
Rehabil. 2017;24(6):463-71.

40. Clark BC, Thomas JS, Walkowski SA, Howell JN.
The biology of manual therapies. J Osteopath Med.
2012;112(9):617-29.

41.Chu J, Allen DD, Pawlowsky S, Smoot B. Peripheral
response to cervical or thoracic spinal manual therapy:
an evidence-based review with meta-analysis. ] Man
Manip Ther. 2014;22(4):220-9.

42.Reed WR, Liebschner MA, Sozio RS, Pickar
JG, Gudavalli MR. Neural response during a
mechanically assisted spinal manipulation in an
animal model: a pilot study. J] Nov Physiother Phys
Rehabil. 2015;2(2):20.

43.Niazi IK, Tirker KS, Flavel S, Kinget M, Duechr
J, Haavik H. Changes in H-reflex and V-waves

FOF Voslack V) ops0 VP ¥l 5 lotislo (S o sle 5Silh cmuiblig suSiily ctnola s oMo liains 4las


https://dor.isc.ac/dor/20.1001.1.24236772.1404.11.1.8.2
https://jhc.mazums.ac.ir/article-1-1075-en.html

[ Downloaded from jhc.mazums.ac.ir on 2025-10-26 |

[ DOR: 20.1001.1.24236772.1404.11.1.8.2 ]

following spinal manipulation. Exp Brain Res.
2015;233(4):1165-73.

44, Shamsoddini A, Amirsalari S, Hollisaz M-T,
Rahimnia A, Khatibi-Aghda A. Management of
spasticity in children with cerebral palsy. Iran J
Pediatr. 2014;24(4):345-51.

45.Cadenhead SL, Mcewen IR, Thompson DM. Effect
of passive range of motion exercises on lower-
extremity goniometric measurements of adults with
cerebral palsy: a single-subject design. Phys Ther.
2002;82(7):658-69.

46.Baik K, Byeun J-K, Back J-K. The effects of
horseback riding participation on the muscle tone
and range of motion for children with spastic cerebral
palsy. J Exerc Rehabil. 2014;10(5):265-70.

47.Shah Mohammadi F. Effectiveness of dynamic
neuromuscular stabilization exercises on balance
and gait parameters in patients with alzheimer
disease. International Conference on Educational
Sciences, Psychology, Sports Sciences and Physical
Education. 2022.

48. Daniar K, Heirani A, Parnow A. Effects of a 8-weeks
selected training program on physical and motor
status in children with hemiplegic cerebral palsy in
Ilam city. J Modern Rehabil. 2015;9(1):1-7.

49. Tarakci D, Ersoz Huseyinsinoglu B, Tarakci E, Razak
Ozdincler A. Effects of Nintendo Wii-Fit® video
games on balance in children with mild cerebral

palsy. Pediatr Int. 2016;58(10):1042-50.

50. Rostami S, Esmaeilian M, Asghari Hasori F. Impact
of a course dynamic neuromuscular stabilization
(DNS) training program on balance and ankle
proprioception in female patients with MS. Med J
Mashhad Univ Med Sci. 2023; 66(4):832-843.

51.Dehghani E, Ghasemi GA, Sadeghi M. Effects of
eight-week dynamic neuromuscular stabilization
exercises on the static and dynamic balance of
educable mentally retarded female students. Sci J
Rehabil Med. 2023;12(3): 550-63.

52.Punakallio A. Balance abilities of workers in
physically demanding jobs: With special reference
to firefighters of different ages. J Sports Sci Med.
2005;4(Suppl 1):1-47.

53.Davidek P, Andel R, Kobesova A. Influence of
dynamic neuromuscular stabilization approach
on maximum kayak paddling force. J] Hum Kinet.
2018;61(1):15-27.

54.Kim D-H, An D-H, Yoo W-G. Effects of 4 weeks
of dynamic neuromuscular stabilization training on
balance and gait performance in an adolescent with
spastic hemiparetic cerebral palsy. J Phys Ther Sci.
2017;29(10):1881-2.

55. Amaral-Carvalho V, Caramelli P. Normative data for
healthy middle-aged and elderly performance on the
addenbrooke cognitive examination-revised. Cogn
Behav Neurol. 2012;25(2):72-6.

FO—F ) oylack ) s NP ¥l Slotislo (S a sle 8IS0 wnuiblag suSiily ctnola o cuoMaw Slisins ¢las


https://dor.isc.ac/dor/20.1001.1.24236772.1404.11.1.8.2
https://jhc.mazums.ac.ir/article-1-1075-en.html
http://www.tcpdf.org

