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The Effect of Balance Exercise on Various Support Surfaces
on the Gross Motor Function and Balance Ability of
Children with Cerebral Palsy
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ILaboratory of neuroscience, Daegu University

<Abstract>

Purpose : The present study has been performed to find the effects on gross motor function and balance
ability of applying a balance exercise program consisting of motions able to stimulate balance-related sensory
systems on various support surfaces along with goal-oriented upper extremity tasks to enhance the balance
ability.

Methods : 10children diagnosed as having spastic diplegia were selected as the subject for this study, of whom
5children were randomly assigned to a control group (CG) and the remainder to a balance exercise group
(BEG) to perform the upper extremity task on various support surfaces. Each intervention was executed
30minutes per session with 2sessions a week for 12weeks. To make comparisons before and after intervention,
gross motor function measure; standing; demention D(GMFM;D), walking/running/jumping ;demention E
(GMFME) and pediatric balance scale (PBS) were evaluated.

Results : The CG showed a significant difference (p<.05) in GMFM;E. BEG showed a significant difference
(p<.05) in GMFM;D as well as GMFM;E and in PBS before and after intervention. BEG showed a significant
improvement (p<.05) in GMFM;D and the PBS compared with the CG whereas it did not indicate any
statistically significant difference in GMFM;E.

Conclusion : According to the results of this study, it has been shown that a balance exercise accompanied by
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upper extremity task on various support surfaces had an effect on improvement in the gross motor function and

the balance ability of children with spastic diplegic cerebral palsy.

Key Words : Cerebral palsy, Balance, Various Support Surfaces
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Table 1. Balance training program
period contents of balance trainin condition of osture
(week) g surface p
Warming up . . "
. low extremity ROM exercise Sitting &
exercise . . . .
. symmetrical weight bearing on the flat floor Standing
(5min)
Ist~12th symmetrical weight bearing on the surface 10sec hold 2set
Rt./Lt.weight shifting with upper extremity task orientation
(common) . .
- each direction 10 times
Ist<3rd upper extremity task orientation Balance board N
(D put a ring Roll Sitting
@ slap hi-fives
Main upper extremity task orientation
exercise % plile 2}11 Cfl‘lp Blz;nce boa(rid
. B P
(20min)  4¢h-9th siap f-tives anee T4 Standing
one leg flexion on close kinematic Blance air
- Rt./Lt. each direction 10 times cushion
put one leg on the surface each 10 times
- upper extremity task orientation Sittin
- weigh shifting - front, back, side(Rt. Lt.) Swiss ball &
10th~12th .
@ put a ring Bolster Swing
@ slap hi-fives
Wrap up . . Sitting or
exercise low extremity stretching Lvin
(Smin) ying
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Table 2. Demographic data of study subjects

5ol AHA Hguhul et ] of5o)

WEHE 2 7

ool rAE &3

CG(n=5) BEG(n=5) zZ p
Male 2 3
Female 3 2
Age(years) 9.60+1.51%* 10.00£1.58 -427 .669
Height(cm) 132.24+7.06 132.54+6.23 -.104 917
CG: Control Group, BEG: Balance Exercies Group
* Mean+ SD
Table 3. Comparison of GMFM and PBS on each group
. CG(n=5) BEG(n=5)
group pre post Z p pre post Z p
GMFM D(%) 72.20+16.45*  75.80£14.55  -1.890 .059 71.20+15.14 77.80+15.61  -2.032  .042
GMFM E(%)  60.60+23.54 62.60+23.07  -2.060 .039 60.40+25.09 64.80+24.99  -2.023  .043
PBS(%) 72.60+18.17 74.40+17.27  -1.511 131 70.60+17.40 76.20+£15.90  -2.041 .041
CG: Control Group, BEG: Balance Exercise Group
GMFM: gross motor function measure, D:standing, E: walking, running and jumping
PBS: Pediatric Balance Scale
* Mean+ SD
e AY & GMFMO| 7] - 2e)7] - Hx S5 o¥sEs Rlud 23 4y A Hril
st71olA el AelE HAal(p<.05), GMEM2 Me F o Abeldll 7F @5 BFollM SAISE L
PBSE 3.6%, 1.8% FEJIAT SAHSE o 2 o3 ApolE HolA Utk Ad F FTlelA
g Aol S HolA FUTHp<.05). B ET> AY = F = Ateloll GMFM®] 4719} PBSellA FA1
% GMFM A7|993 7] - 287] - =] o8 fFog zelE HYoW, GMFMe| 7] - &
g, PBSO| W3l A FAFOR fFolgt Aozl gr] - HZsPlelM s F e bl wold AelE
AATHP<.05, table 3). HolA] ggkt(table 4).
3. ZEt 7 hSE 257/5 W RSO vt V.o &
H|
B AT AA4 HAnh geinh obse
x=rdt dEEswe] A A, 5o s & e ® uisriey #¥sEe] e s A

Table 4. Comparison of GMFM and PBS between pre-test and post-test in both groups

pre test post-test
group CG(n=5) BEG(n=5) Z b CG(n=5) BEG(n=5) Z b
GMFM D(%) 7220+1645% 71201514  -313 754  75.80+14.55  77.80+1561 -2.117  .034
GMFM E(%) 60.60423.54 604042509  -000 1.0  62.60423.07 648042499 -1909  .056
PBS(%) 72.60418.17  70.60+1740  -313 754  T7440£1727 76201590 2447 014

CG: Control Group, BTG: Balance Exercise Group

GMFM: gross motor function measure, D:standing, E: walking, running and jumping

PBS: Pediatric Balance Scale
* Meant SD
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