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TS Non-progressive cerebral palsy (CP) is due to abnormal development of brain and or brain
damages before, during, or after birth. The reason of cerebral palsy is brain damage or its abnormal
development. Most of these problems happen when the child is in mother’s womb, but the chance is
high that it happens in the first 2 years of life, when the brain develops. One of the commonest and most
important debilitating signs of cerebral palsy is damage to higher functions, in such a way that the con-
trol of moves in grasping and leaving get damaged and in the end, the strength of hand for planning of
movement decreases. Several studies have examined the effect of resistance training on muscle strength
of patients with CP, while none of them has examined the effect of progressive resistance and balance
training in children with CP. This study aimed to investigate the effects of progressive resistance and bal-
ance training on upper trunk muscle strength of children with CP.

Three boys with cerebral palsy (two patients who were 7 years old and one who
was 6) participated in this research. In this study, single subject research method with A-B-A plan was
used. Progressive resistance and balance training were administered for 3 days per week for 8 weeks.
Wrist and elbow flexor muscles strength was measured by PowerTrack O dynamometer (manufactured
by JTECK with 4.4 N threshold).

[{EEMTE According to visual analysis of data diagrams and based on descriptive statistical indexes and
visual analyses, the results showed that resistance and balance training in intervention situation com-
pared to baseline increased the strength of elbow flexor (percentages of non-overlapping data for the
first and second participants were 75% and for the third participant, 100%). The strength of upper trunk
muscles after intervention hve improved compared to baseline; however, one month after intervention,
the trend was pretty stabilized.

[T The results of this study showed that 8 weeks of progressive resistance and balance training
(in combination) has increased muscle strength in children with cerebral palsy. The present research
showed that resistance and balanced trainings have significant effects on muscle strength of children

Keywords: with CP. It seems that these practices have been effective, especially for the wrist flexor and elbow flexor
Resistance training, : muscles. It can be said that the increase in the muscles of children with CP was due to practice principle
Muscle strength, i along with increase in neuronal compatibility. One of the important points in the effectiveness of re-
Cerebral palsy, : sistance training is the intensity of training. The results showed that resistance and balanced trainings
Organizational case increase the muscle strength of children with CP. This power could be partly due to increase in muscle
studies ¢ volume and partly due to anabolic hormones.
P N ]
* Corresponding Author:

Mehrnoosh Esmailiyan, MSc.

Address: Department of Sport Physiology, Faculty of Physical Education, University of Isfahan, Hezar Jarib St., Azadi Sq., Isfahan, Iran.
Tel: +98 (937) 6196458

E-Mail: mehrnoosh.esmailiyan@yahoo.com



http://dx.doi.org/10.20286/jrehab-170182
http://dx.doi.org/10.20286/jrehab-170182

Y oylos . VY 0590 1¥A0 L

S dxllen

(S5ko g ()5255 ATV e )8 1 Jolad g ouig gy (sioglilo iy po 43151 53 50 alne

\'d»,‘, Lé).\&.}l ‘\‘jw,él‘;:)b)s Léﬁ.l& ;‘Uilq-)fwl w chJs)A VX TRV ;‘Ol:.l:ﬁl&w‘ ‘)JT,,;)QA-

Ol eleen! ool oSl ¢ Sy o 5 0aSTElS ¢ o349 (55891 5D 09,5 -
IRl Ol 4l olS2als o o859 pole 5 (3o Can )T 0uSLtdls (55359 (S35l 525 09)5-Y
Ol eoleal (ool olRtsls ¢ S0y S5 00SLINS ¢ o} 19 S jado 9 (35 2 Sl 09,5 -V

IR

S W ) (0 9 0> et 5 S Slasio b i gaalo jad JolST 3l (2 0inptiy o (S50 ] 41 530 LS EEES
Wl ,8 jole mS 40 395 45 alSi Lo fuas (] ity g ol Jio (093 (srands 2 by (5500 Ao o 5he gl Syl JuIs 09 g0
9 0P 3 (S sl oy 5= Cand S5 Sl 50 50 oS Gl (gin (S35 Jol Sl 99 53 il 8y JLozoA (g widl oo 3l
arlye JStaly (39,51, 9 (538,510 IS > 205 45 (5 by el SHlBs o Slac 4y ol e300 b 0uiiT il casdle (9 oten
aeld ol 3l dlae )08 1 taglie iy o3 ,uils alises Colalllas g co (35,5 (650 el 1 Cod a8  plS o Calgdyd
0t plovdl (Gyi0 7l S35 50 Jolad 5 oig ey Saglie Slig yo3 53l 0l gy 4 Jlor 0 ilos S w1y (CP) (5500
12925 5n 18 (505 45l i 508 3 Jole g oy shoshin iy sl gyl b33 B0 o

gy ol 3 835,55 el b ol 5 (LB ol ) 5 J ¥ 5 T) (550l g 1 sl IEFPEPEEDY
30 dundz A g dlin Sl Ddedy (Jolad g odig e  Shoglie iy i sl ouis 0ol A-B-A b by wiedon ddgty (b, 5l
S5 5y s © 55 1y Logalins olKEuns anogh 5] SLo0ALIS 45 5 Cad g 0L g Dliae )03 5 6,y dtin
s (g S o3l g FIF il

ol g soglie iy a3 g5l30 Jelo 5 shaogh Lol (glaaslis g Laosls Jogas (g M0 Julod pobuod oo (Lt Laazily
o0 VO pg3 g Jgl 0aiiS S 1 (gl PND) o i oS o5 bl 508 (238l als aly Jas- dy o als-lie Copniige 5
als Lt 5oge3l aus ;o sloedld JJogad (g g Judow 5f uolor (gloaiily (sl ool Cesdds duo 3 Y+ + pgus 0SS 15 (gl
5 Jsl0asiS e 1 (glys PND) s (238 agly das- 4y G als-lie CoraBao 1 (53903  dus 1 Consd guo 00 o3 Mlae & j08
Al o 4y o als e (bl 5l s 81,381 AWl Dl 508 e (el Consddy 3o 3 1+ + 090 00iS S 1 (g2 9 oy YO gt
s a8y ol T g sl o (L 51 o oo Lol 550 sy

Sy o 343 2,00 (5 oline 8l (G50 uld S35 Dae a8 g2 Jolad g (Saglio iy yad ol (Lt il g IFIEEE
oy 3 30 el S agS e 0308 I3 S g5 so Cral plis 0393 7, g Cand o 0uiiSp3 Dlae 059 suiplonil iy o
L5 gl sl 2 o3 ok o gaglie (2 o3 Sl 10 e DA S an 08l & grome (1 3hee 25811 9 (205 (S0 ool
Ailgl g0 s 3a8 al3l 5l Lo .l ol (g 3R gl 4y Do (S3557 1o cDlac @ jad 2yl58l caely  Jolad g teglie by yod Sl
55 00l Capm Sl oy s 5315 K00 vy 5 SV a3 s

AWAF 3l y3 1Y el o 6
AP g V4 s budy g i

Lo 3lganls’

508« Saglia oy pad
oS yne geld o SDlac
63390 dalllas

1) gan 6y 3 3
Olebeslons! bo3 s

w9539 (85P 3258 09,5 ¢ St oSl elaial oKl comy 2150 (Ll «csol3T lase yledel 1 Gl

A (YY) PYAPFOA 1 5al

mehrnoosh.esmailiyan@yahoo.com :aobibs|,




Y oylouds . VY 0590 Y40 s

Joles 508 Joad 3 (59, s ya3 b o Sam o 5,59 [ 4] s s
P a5 ols oot qulis 38,5 gy 500 2l 5095 53,
luae 538 g Jolad o428 ol 390 4y e (i yoi (g 2l ain
iy el o @S &0 ially Ghalesl s 5 (T3 09 e
8o gl Lel (o)l s 50e el 4 Dlie (555" 3 1, (Soglie
DNy oo 57 3158

lujpes il Gas b 1) glasllhae o Son 5 «lagllaey
0aiiS 9 0S99 CDlae S Rag il & 508 oy i (Soglie
Gl aalllas ol zlis asols ploxil JLuS )3 o5k co ol 31 o 4l
IRl g kgt Sleglie Sy ped Jlod (g, 457 Sl
a5 3gdi oo Al uiiSIl g 0aiiS g0 CDlas S yiag | jad
“«Q‘b Dyl s )i, ,;fls Cawd 3,8kas (59, Wi so 35> Asgidy
IS5 5 Lol (5,5 108 3y s (0L gy 8l 35
4 ol (i (g9 bg gl ) o) l) s5he gl Skisen
Dol ély sgue Otyod 4 033lg Slany Lol (23,5 & )08

5 O% IS oty ogeliy a5 (e 5 745 .00
om0l 5L LT gl o, gl I, _Zaglie iy ya3
P47 @ S 5 4z (Dlae 8ja8 i oS i Culin
45 oo il ol g 2 555 0 ctnal IS >
Szl Jola3 (ol 58 (5 loline ot Condlyis Staglite iy o3
bl 1) (iaglio (2 ya3 atans o) o Y6 2 [V £l s
O Ol yo3 g1yl 8,57 b caisSTL g odisS v cHLac
©)a8 b g plonl (S 4y s B 9 S5 ANY
o S cnl o Jolas g pzealy s pdydllanil ( Dlae
DIV] il sguo snglio Sl yos

Sl s 5 £9:5 wlalllae ol zulis La8Ls LYs 51 S
09 {2yt <Consl (2 p03 (5090 5 L g il (03
o odelenddy 8 i 3 il Sl 05 il
4 alaly o Consl (LS 0508 5l ity (S pe3 gy cnl 5
(Sesltie (2 yo3 Glgaeds (n yaS Gl s (ornlo JalSS 5 08
GLACgﬁM‘,BJQA:?y’Q.&JcMAS}mAﬁ)&
Oy ST a8 1y 1S5 A-V0 gSTas aub 506 contie YL
woaplonil gla tagh it [Y] axms plonil S alo> o 4y
4 Mo S 81 (Dlae 038 ) (Saglie (Sl o3 (o) 4
A8 Jlasly glite BT Wilg3 s 0y yod (S99 sanasss

4. Kurz

5. Azzam
6. Ahlborg
7. Burney

8. Progressive resistance exercise

"

Aol

als Syl 2 (S Pl S HCP) e gl
"Sapal N ol €yt Jloyo 320 58 o High 35> 0y
Agi Vevw 10 0,90 V-YI0 1) 5300 @ld oot (o293 b
Qi (G 5he zeld 4 e a5 S 068 V] el 00,5 Loy o
cudls winlys ol ey Iy (gol)l Olae S tals 5 Dlac
il g gy e 60 ,Shoe YN o b S a5 oKia [¥]
Alg> Cudgdoe >3 345 0,039, (S slacalsd gl o
Cadgaone 45 Cul ol o0l ol glaslllas o oploggly
b (htiolnd 4 G (5500 8 2 e (S35 o (35 >
saglio o yod el yogdle [ 8 o aSome bl ¢ Dlae cinds
S5 Sgete 9 Jado &y Wlgi oo (Dlae ©ya o 2l Lloay
[T ayles oS (6500 el 4 Do 1S5S

alive Al o S lgicdy Soglie (s pod ¢l gbd s yo
Sl 00 Sty (5320 geld 4 Do (llszrgd 5 5055 (sl
@l o 5 ool 22y 9 a0l (sl e Je 51 S 0]
Lty B30 85 ol (ol s5he gl oI505S 5 gl
S o L8] ol oais ol o5 4 yomie ¢ Seglie (pye5 b
S paasS () Sy leieds (SReglie (a5 lulpder
o)l 5l (glod S oo 5l ad iy oolaswl ol a5 094 oo
S| glareds odd >yl (o1 po5 (slagsdy, Elsil g (Saglie
[V] Col Ls::})s Q)Sl.o& 9 f‘..b‘ WLS «Ceodls

Wire phlors (el 40l ot liz! 3l (S (Jolas 0203
Gasly o Jolai yed Lad .l (Ssgloye Pl &
N ol gulis g o0 0l siie @l (5085 (SiSuly
Wl on (Jolad iy o3 45 am3 g0 LS (JolS (05 (g
L] 59 (53500 el dy Do 57895 3380l g Jolas g ey

aDn 5358 13 aglio sy Sl ool e sty Jlos iz b
(aglie Sy o3 092 (il 32 (5,345 2 1090080 pudd (G500 el
RS I [P T WO W Y C PYSE S
4 e |y (raglie (003 &5 b gy ) 1Cdpdy |y 43
i s3he gl (5055 o Sl pladl ( Dlae a8 (24l
& 5395 15 (gl (e (guo 0 35S 0 936 oS
125V <] alosss (300

Sl poi 5T 0t 78 anllla S o (iSan 5 "5 900

OBT s oS b3l g gld (S8sS Sy Saglie
Jﬁé%jﬁ?ﬁdéjm)u-"séﬁjmQLI%)AB"\SO‘QOL‘L;

1. Cerebral palsy
2. Odding
3. Morton
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