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Abstract

Background and objective: Cerebral palsy is the most common sensory-motor disorder that causes movement restriction. This damage is caused
by a problem in brain developing period, during embryonic or childhood that can lead to functional disabilities and limited participation. The
motor damage is mainly unilateral; upper limb is one of the most common abnormalities that result from cerebral palsy. These disorders affect
the function of the upper limb and limit it. Children with cerebral palsy are more likely to have problems with their normal peers due to lack of
proper sensory experience and impaired movement that is imposed on these children in many manual skills and motor functions. The importance
of hand functioning is essential for the conduct of life and any disorder can create major problems for these children and ultimately adversely
affect all aspects of their development. Therefore, the application of training protocols that can help restore performance is important. The
purpose of this study was to survey effect of sensorimotor training on the moving capability of hand in students with cerebral palsy of spastic
hemiplegia.

Methods: In this quasi-experimental study, 30 students of the cerebral palsy center of Kermanshah (west of Iran) were invited to the study. A
total of 30 gestational pupils from 8 to 12 years with spasticity were selected by available sampling method. Participants after receiving
permission from of authorities and parents written consent, subjects were selected to implement the project. Participants were then randomly
divided into two groups of 15 subjects. Box and block test were used to measure hand motion. This test is time-dependent and the score for this
test is based on the number of displaced cubes in 1minute. The exercise program included a sensory and motor part that lasted for 8 weeks and
each week for 3 sessions and 60 minutes each session. Data analysis was performed by SPSS software version 22 and through independent
sample T tests to compare the out-of-group and paired sample t test to compare intra-group at alpha level less than 0.05.

Results: After performing simultaneously, sensory-motor exercises, the motor function of the upper limb significantly improved (p < 0.05). The
mean change in the experimental group was from 11.53 +8.03 to 15.80+ 7.58 and in the control group was 10.73+ 5.73 to 10.93+ 5.72. Results
showed a significant difference between two groups in motor capability p=0.047.

Conclusion: Results of the study showed that the progress of these children in motor ability demonstrated the fact that they hada growth potential
if they developed sensory-motor experiences. The importance of the hand in maintaining of independence and development of other skills in
children and the important role of these skills in the interaction of the child with context of the proposal, it suggests that sensory-motor exercises
can lead to improved hand functions in life and increase the independence of these children. Therefore, in order to improve the motor function
of hands in children with cerebral palsy, spastic hemiplegia is better than simultaneous motor and emotional exercises.

Keywords: Sensory-motor exercises, Motor ability, Cerebral palsy, Spastic hemiplegia.
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1. Cerebral Palsy
2. Manual ability classification system


https://dor.isc.ac/dor/20.1001.1.23222840.1397.8.0.70.5
https://www.jdisabilstud.org/article-1-928-en.html

[ Downloaded from www.jdisabilstud.org on 2025-07-15 ]

[ DOR: 20.1001.1.23222840.1397.8.0.70.5 ]

i3> FO 5 03,5 5 6l akds Ve 0ley ol ) 4 s (eeleSe
w85 53 03,85 sl 4833 0 5 S e Sl lp
N Sep (S Sl @ b pe 0l akds FO SIS
Py o 4B V0 (S 5 (e 5 ama e Slp e
oS Anda a3 15 e jolansl s w adda s s |y Olejode
43y V0 5 s 5 edaw e Oload 4 olansl aids Y
AOLBLSN fol & 4z 5L A s 55 S Slo el 4 b e
5o ) 53 B3 58 LAl JS Sy 105 4 (el f 5SS el 4
AL 4;.2\;;};'-}:5); S g;ffrledj\wgf); SssS
0L e 5 alid gm0 il (2 o yes o ploil 51 J3
L ST @LLTQL.:’JQJ Los,S 5 esls

gl b 05 4 b g0 Sallad o i i Jald Sl a3
L oolsd Glassl cpbiely b b et L LS (3L e
FBS 5 035005 4 by G dleb & S b 5 et
S 53 P BSralr (s S Ol o8
OT 8.8 5 )l & 05 095 5 o) & 25 035 (P55 % D354 10
..}ﬁ

A ab 858k baesls 93 pdbe 5 03150 LEs (gl Sos 5ol g3l
Sl o A S0 Al Sl (255 0 D) e
A5 e e G Jan 5 050515 5 0503l 5 0503l A
bl wlles rl}u‘ Sy Omaeen L AS el O gl e )5 e p e
A3 w3 8 Sk YY &l SPSS sl 5

bail ¥
sl 0 S Y Jsda 53 by i geil (65,3 L;Lajj_j) I slaweds
N/ FEVTA DS 05,8 5 AATVEN/FA o525 05,5 o (5 0Ls
J5S 055 5 AYONARANY oS s S B Sl
05,5 5 YYAYEE/NA o2 05,5 055 doles 5 VTYY/+ 42070 )

239 YY/OALD/ 08 =S

(G kb sl

e Olp s olssl e

e (Sa) pie 03 S5 L 03 S oKen alize 015 oS 2l 331 )
S wals gl 5 caslie Jila L odila,y 5 035,80 &
D g e

Galsl 5 gln &uls 53 05 8L o daae (o s Sl LY
b (B) sze Lol 55 0 jesein oliladl &by )5 cuslis
2Dl o0 0303 ija-

ety b, 08 bz (O ae>ay ey ol Y
R fl}r_i‘

o3 b edded Cond s 3 Moe (B) 20 03 50B LY

R S o g T Lo Se R P55 KPP L1
ol B VO S o Sad S ol b Oy 55 S8
(V) L3S S A

xS 5 O30 5 s S S Ul 6 S )
35 Jols Sl s S hls s cpl (V) A sl
0315 I3 CoanSG 53 S sde VO sl 5 s e SiSw
b opil Sl S s el Ol 4 (2s) s o) L g e
SMss 5 ok el 4B Jsb s el sl &y gopl
sl sl 5o S8 S g e b eddleale lacaSa
el sl Gl sae S M:SJ.Q:- S Cawd 53 LSSy S
S35 s S ES 05k plrale o 55 S 15 55
xS Ol 358 0315 513 0t a3 5l ol b ek
by Jsb o3 sddlrals lacass slus 4z a5 04 0l 0350
L el S8 e g s Ses SLE AEL i
o oo Sl ATV 5 Csly s (S 2 /AVF 0503500 503
Sl /888 5 Caly oo Gl Vv OV g3l o 2L
COYF) el o o

230 P 5 (o 5 ) (o ol (o505 ALy
idr aw glain) wis e Al ol gl Jsb L(10)

(N=Y+) Ly s gal orbibcamer b Sy .\ Il

O).j Jo u—.ﬂ P

p)"u"' . . Z. p)‘-"b . . Z. p)‘-&*" . A Z. L}M_g;

A £/14 YY/AY ARAT AYY \YO/ A Ao \/ YA q/4Yy o
h/ l/ .

o/ % Y'Y/OA 0/0 YY)/ q \/YA RV 4 I8

Xy

js@ffdbljleJJQLﬁ YJ;JQ-)JJZ:,.M;;Q}A}T
S 35 (Sl lins 25U 505 51 B S 5 2,25 00 8
g0 lsls 09,5 53 o e Ol o NS ol Lol 4(p=1/AN$)
(p=r/ YY)

U5 e O dn s B Sl Sl 5 L Y Jpdr s
ol sl 0 Ol it 5 255 5 003l gl 5 5 S
Nsbme oo mi03 8 53 s e 5 3 S U5 2035
(P=+/TVY) 355 Slslms J S0 8 53 ke Vsl Lol £
5 o e OLA).V.A Ol el Hlsle J:ﬁiﬁ 54y shasplil o
& OhIEl s (S LIS S Syl s s

1 Box and block

v


https://dor.isc.ac/dor/20.1001.1.23222840.1397.8.0.70.5
https://www.jdisabilstud.org/article-1-928-en.html

[ Downloaded from www.jdisabilstud.org on 2025-07-15 ]

[ DOR: 20.1001.1.23222840.1397.8.0.70.5 ]

(N=Y+) O3a50m 5 e 03 Lros S e sl (95 5 Jims 5 0303 gl 5 slome Sl 5 0L Y sl

- Oyl es S JSes S
p)‘JuLd . . Z. . . Z. 41?-)&
AN MY V1/0¥ Yias XV%s RS- S Ul
V/OA VO/A O/vY Ve AY Ry
% VA f\/ * )
<t/ YV p i

3505, SRl duglin 5l ol Jlazm Jlaa®™ ¢ ay 50555 Lo Sile dulie 51 Juol Jlazar! jluie®

5 o Dbl 4 gy IS s AT S8 0l
Sy ol oly alBlyr e Sl ol (Glear, LSS
b B33 phl o slaodt 28 5o b 51 Sle bl Jlsl g3 Shas
FRGEW ﬂfjs ) b O, 4ty 5 31 2albl Ol o
P S S5 b S o 1) SIS0 SbLS)
LS o bl gl SS slacand slad 31 o slaoslsgyg,s
o o el ol 4 e JENe e Glaeslap s i Ll
02 ok ol 51 0l8e elpls i 28l ps Laplil b
S o5 OME 0T oy 5 (oo (Sl 5 (3513 2,5k
OlSG o LI (V) Adide s (60340 |y OS5
i ST 5 28 Ol 2 sl b 5 e Al aen 5 bl
745 AT SRR L 015 (S 5 i Ol DS o0
(Y 0) ad G055 el ) 5he

3 gpe b o Glided plu s anllas ol S & e gl
Cowd 3 Sae SUIS S5 5 ol ey Olgea | ol s
Oloser s iy £55 93 dlesl S dwy o R (Lles 5,84
B Ol o ool by ABL Lol Gdos g8 4 oS> g o
Josl ol (s BLph B s (S Sl
5ol Gl ) S pll e slaeki ;S G b 1 Sledbl
Sl pl Jisa el (805 | b oS 4y
ol S a2 5 b o 35 ST 5 10 5 3 Shos 53 s
Lld gy byl s o oS slas ol sse 5 oS>
B s e slots S LMl bl b5 S Ll ol
sl b (S Sl e ol (208 BLaSe
A NI S G TN e
=S5 Dl el g el ) el i Sl S5k om0 2l
.5 g oslazul

Fass Sl e Jold s ol slacos s
D5 G QIS 5 b ge) oS sl 5 (L) YBA)
385 eles 1y Blaod Cilr b sl ol el e 03 2l
SRS 5 5 S Bsed g b olie dadllas el g
Sgu e gl osdlew .Jj:f (sl;ul )l 5y ol Y b
Izl 2ol 55 Sloys Srsy ool 56 oy 4 ool ol
.;jbﬁjv\;j 8,050 slacdlad ;3 LUl 3 5e 50 9 65 Shas

Gl 0

OV
S Sl 5 Rer i e Olojen Sl a5 sl Bl ol
Sl (3h0 eld Ol 0l 15 s S (UL 3500 Sl
odalie thas po 8l plail Olidod 5 5 PRGN IR Vi PO
o D 50 Slandlas 53 (0) OLKer 5 daes S A5
5353035 ety 30 0313 pookows OS2 55 soand 3 (S35 (o 5 (oebas
3 0l podes O35S swd ) 35 g S Lsls OLEs Lagl
St 5658 eIl s Shas 55 JSesl 5l o Sl e Ylaz
o gt SIS LS el g ien (S J RS el
e DI o5 3 S 0L 55 (VF) OSen 5 Sls 53 (5,150
S Sl sap 5 sl S 85 650
') 5m 0ol 5 LSl (s Osail 53 sws ) 5 b
4 (V) 0L 5 Sla ol S5 $5hs1> 530 gl OLs o
3502 7 o) DG 25 5 0 gDy 3o (3015 W 2T s
adlas il Azl e &S Obley B bl 5 Sles
G 53y gb s 303 LES 31315 Shas 55 1y (6 oKl (935
3,08 S5 2 1y o S35003k S0 (£) 0L 5 53T (6 Ko
e bl (L5 S ) (SR S Ollay 53 U5 el
o2& 5o 1y §labims (63 s oddanilan Hlay oy ) 5 Hler 58
Sy sblen (sl Qujgléjéru}bﬁw) e,lgn 50 5 5S>
L Toe oS3 Slidios 55 sdtiad SlSh sla iy, 45 odalie
Ol b el e e 03 S U sl Guiioes 55 adoslicd g,
Slidod b ol G ol g sl 5 Sde &5 sy
0594 9 (g Lo 05 M}j.}éﬂf)lg‘\e S sl ol 530S 53
S8t Sre @ Bl es e sbaek S S0
AST esde ;b glaasl 1 sl adls g jne Lie b Ol)bes
s S5a 5 (S5 Slu S (e SIS 5 Sl S S
u.»;\}é\(..a_,;fji.i,o 35,8 So a5 1y sl SleMbl axl s

s e Sl eddantlas 315 (55, u;,TQu;(.A sl
ormeer 5 Ol Syl 5 s 3 Shes Conl Ko S3re Sl
SleMbl 4 o315 s Sl oslinl LS Jrdes | 0 3 Sas cpdinr
S Jys ol Kales O8> 5 ol s (Lies >
53 NS s S5ae @l QDS 55 (S o O
Ol Soug0 Bld JLOVA) 558 0 2S5, sl Shas 5 @)les

! Purdue pegboard


https://dor.isc.ac/dor/20.1001.1.23222840.1397.8.0.70.5
https://www.jdisabilstud.org/article-1-928-en.html

[ Downloaded from www.jdisabilstud.org on 2025-07-15 ]

[ DOR: 20.1001.1.23222840.1397.8.0.70.5 ]

.5 g o3l

Jb‘b).\s" ,S....,‘“ 1
el 5 b oo se il sled 5 aliils S e liasslocy 31 Oliies
523 3131 (51 O ke B3 58 plomil Gediond ol 315 0311 o Wl

"‘\:’)b b &‘.})J;‘}Jg»ﬁ:l QﬁL@,’ cML& QV\:S“

vy 5 S Dl bis 5 cas coenl @ 4l
o b 38 ol 3 asles ol pin S5 5 asylo e
4 e Ll 5 g0 S m pm Dl a3 (68580 5 5 LB 0l LS
o Il alsal 5 0 e, j.,\.})' 03 s s Slas 550
S Sl Sl e sledn Solgs s 0SS
Lol s w0l by 5 O S ol sl 4 4 gl


https://dor.isc.ac/dor/20.1001.1.23222840.1397.8.0.70.5
https://www.jdisabilstud.org/article-1-928-en.html

[ Downloaded from www.jdisabilstud.org on 2025-07-15 ]

[ DOR: 20.1001.1.23222840.1397.8.0.70.5 ]

References

1. Houwink A, Aarts PB, Geurts AC, Steenbergen B. A neurocognitive perspective on developmental disregard in
children with hemiplegic cerebral palsy. Research in developmental disabilities. 2011; 32(6): 2157-63. doi:
10.1016/j.ridd.2011.07.012

2. Stanley FJ, Blair E, Alberman E. Cerebral palsies: epidemiology and causal pathways: Cambridge University
Press; 2000.

3. Arnould C, Bleyenheuft Y, Thonnard J-L. Hand functioning in children with cerebral palsy. Frontiers in neurology.
2014; 5: 48. doi: 10.3389/fneur.2014.00048

4. Charles J, Gordon AM. A critical review of constraint-induced movement therapy and forced use in children with
hemiplegia. Neural plasticity. 2005; 12(2-3): 245-61. doi: 10.1155/NP.2005.245

5. Hadian MR, Olyaie G, Jalili M, Karimi H. The Investigation of effects of simultaneous stimulation of
Exteroception and Proprioception on dexterity of 6-7 years old educable children with Down's syndrome. Journal
of Modern Rehabilitation. 2008; 2(2): 27-32.[Persian]

6. Hejazi Shirmard M, Azad A, Taghi Zadeh G. Effects of sensory retraining on recovery of the hemiplegic upper
limb in stroke patients (A Single-System Design). Journal of Modern Rehabilitation. 2011; 5(2): 48-53.[Persian]

7. Carey LM, Matyas TA, Oke LE. Sensory loss in stroke patients: effective training of tactile and proprioceptive
discrimination. Archives of physical medicine and rehabilitation. 1993; 74(6): 602-11. doi:10.1016/0003-
9993(93)90158-7

8. Smania N, Montagnana B, Faccioli S, Fiaschi A, Aglioti SM. Rehabilitation of somatic sensation and related
deficit of motor control in patients with pure sensory strokel. Archives of Physical Medicine and Rehabilitation.
2003; 84(11): 1692-702.d0i:10.1053/S0003-9993(03)00277-6

9. Riyahi A, Rassafiani M, Akbarfahimi N, Karimloo M. Test-retest and inter-rater reliabilities of the of Manual
Ability Classification System (MACS)-Farsi version in children with cerebral palsy. Journal of Research in
Rehabilitation Sciences. 2012; 8(2): 1-9.[Persian]

10. Ansari NN, Naghdi S, Moammeri H, Jalaie S. Ashworth Scales are unreliable for the assessment of muscle
spasticity. Physiotherapy theory and practice. 2006; 22(3): 119-25. [Persian]

11. Mathiowetz V, Volland G, Kashman N, Weber K. Adult norms for the Box and Block Test of manual dexterity.
American Journal of Occupational Therapy. 1985; 39(6): 386-91.

12. Wagner LV, Davids JR. Assessment tools and classification systems used for the upper extremity in children with
cerebral palsy. Clinical Orthopaedics and Related Research. 2012; 470(5): 1257-71. doi: 10.1007/s11999-011-
2065-x

13. Mulcahey MJ, Kozin S, Merenda L, Gaughan J, Tian F, Gogola G, et al. Evaluation of the box and blocks test,
stereognosis and item banks of activity and upper extremity function in youths with brachial plexus birth palsy.
Journal of Pediatric Orthopaedics. 2012; 32 suppl 2: S114-S22. doi: 10.1097/BP0.0b013e3182595423

14. Mathiowetz V, Federman S, Wiemer D. Box and block test of manual dexterity: norms for 6-19 year olds.
Canadian Journal of Occupational Therapy. 1985; 52(5): 241-5. doi:10.1177/000841748505200505

15. Nori J, Seifnaraghi M, Ashayeri H. The effect of sensory integration intervention on improvement of gross motor
and fine motor skills inchildren with cerebral palsy aged 8-12. Exceptional Education (105). 2010: 21-31.[Persian]

16. Ahlborg L, Andersson C, Julin P. Whole-body vibration training compared with resistance training: effect on
spasticity, muscle strength and motor performance in adults with cerebral palsy. Journal of rehabilitation medicine.
2006; 38(5): 302-8. doi:10.1080/16501970600680262

17. Hunter SM, Crome P, Sim J, Pomeroy VM. Effects of mobilization and tactile stimulation on recovery of the
hemiplegic upper limb: a series of replicated single-system studies. Archives of physical medicine and
rehabilitation. 2008; 89(10): 2003-10. doi:10.1016/j.apmr.2008.03.016

18. Henderson A, Pehoski C. Hand function in the child: Foundations for remediation: Elsevier Health Sciences; 2006.

19. Asanuma H. Functional role of sensory inputs to the motor cortex. Progress in neurobiology. 1981; 16(3-4): 241-
62. doi:10.1016/0301-0082(81)90015-0

20. Cohen HS. Neuroscience for rehabilitation: Lippincott Williams & Wilkins; 1999.


https://doi.org/10.1016/j.ridd.2011.07.012
https://doi.org/10.3389/fneur.2014.00048
http://dx.doi.org/10.1155/NP.2005.245
https://doi.org/10.1016/0003-9993\(93\)90158-7
https://doi.org/10.1016/0003-9993\(93\)90158-7
https://doi.org/10.1053/S0003-9993\(03\)00277-6
https://doi.org/10.1007/s11999-011-2065-x
https://doi.org/10.1007/s11999-011-2065-x
https://doi.org/10.1177/000841748505200505
https://doi.org/10.1080/16501970600680262
https://doi.org/10.1016/j.apmr.2008.03.016
https://doi.org/10.1016/0301-0082\(81\)90015-0
https://dor.isc.ac/dor/20.1001.1.23222840.1397.8.0.70.5
https://www.jdisabilstud.org/article-1-928-en.html
http://www.tcpdf.org

