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The Effects of The Lower Extremity Muscle Strengthening Exercise on Walking
and Balance of Children with Cerebral Palsy
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ABSTRACT

Purpose: The aim of this study was to ascertain the effects of the lower extremity muscle strengthening exercise
on balance and ambulation of children with cerebral palsy. Methods: 10 subjects who participated in this research
undertook the 12-week the lower extremity muscle strengthening exercise program, which consisted of a series
of mat exercises and sling exercises. The statistical significances were examined by using Wilcoxon signed-rank
test, a non-parametric test, for evaluating the improvement of balance and ambulation of the subjects. In order
to evaluate the correlation among the variables, Pearson's correlation coefficients were also calculated. In all stat-
istical analyses the significance level was selected as a = 0.05. Results: Berg balance scale(BBS) was significantly
increased after the intervention(p <.05). Percentage weight bearing(PWB) was decreased after the intervention, but
there was no significant difference. Time up and go test(TUG) value was significantly decreased(p <.05). Gait
velocities was increased after the intervention, but there was no significance. Stride length, step lengths of the
affected side and the sound side were significantly increased after the intervention(p <.05). In the correlation anal-
yses of the measures before the intervention, TUG had significant negative correlation to BBS and gait velocity(p
<.05). Stride length, step lengths of the sound side and the affected side had significant positive correlation be-
tween themselves(p <.01). In the correlation analyses of the measures after the intervention, TUG had significant
negative correlation to BBS and gait velocity(p <.05). BBS revealed significant positive correlations to stride
length, step lengths of the sound side and the affected side(p <.05). Stride length, step lengths of the sound side
and the affected side had significant positive correlation between themselves(p <.01). Conclusion: Based upon the
outcomes as above, it is likely that the muscle strength exercises have substantial effects on balance and ambula-

tion of children with cerebral palsy. Thus various lower extremity muscle strengthening exercise programs are re-
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quired to be studied and developed in order to contribute to functional improvements of children with cerebral

palsy.
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® 1. General characteristics of subjects

Attribute

9 +
variable Level Frequency(%) / Mean + SD
Male 6H(60%)
Sex
Female 494(40%)
5~10age 6H(60%)
Agelyr)
11~15age 4%4(40%)
Height(cm) — Mean = SD=136.20 + 14 .66
Weight(kg) — Mean + SD=3415 + 6,99
Operation 7H(70%)
Operation
Nonperation 33(30%)
Paraplegia 73(70%)
Paralysis
Hemiplegia 304(30%)

2) A A-F AFH3E vl

AR ZA A 2144+ 11.99%0) 4 ZA4] 2 19.10
+14.52% % 7HASIE oL EA R OR Qo5 zjo|=
Holx| oFFTthp>0.05)(IE 3).
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2B =2 A 26.06 £ 1931204 =R T 24.
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05+31.90cm/s2 Walg o EAF o= 805} 2lo]
£ HolA| §STHp>0.05)(FE 5).

® 2, The comparison of BBS between pre-test and post-test

Mean + SD(score)

Statistics(2) P
Pre-test Post-test
Therapy group(N=10) 28.80 + 12 51 32,10 + 11,56 —2675 0.007
® 3. The comparison of PWB between pre-test and post-test
Mean + SD(score)
Statistics(2) P
Pre-test Post-test
Therapy group(N = 10) 2144 + 1199 1910 + 1452 —1.682 0.093
B 4, The comparison of TUG between pre-test and post-test
Mean + SD(score)
Statistics(2) P
Pre-test Post-test
Therapy group(N=10) 26.06 + 19,31 24 33 + 16.55 —2.666 0.008
B 5. The comparison of gait velocity between pre-test and post-test
Mean + SD(score)
Statistics(2) P
Pre-test Post-test
Therapy group(N=10) 4887 + 30.64 48,05 £ 31,90 —1.376 0.169
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2) 4 ¥ TUG, BBS, Hi&%, AEHse, A2R
A, FEE g9 AU
TUG®} BBS, TUGS} EﬁﬂiEQJ A= =5 _§_ 9
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® 6, The comparison of PWB between pre-test and post-test

Mean + SD(score)
Statistics(2) P
Pre-test Post-test
Therapy group(N =10) 4542 +10.92 50,22 + 10.32 —2.803 0.005

B 7. The comparison of step length of the sound side between pre-test and post-test

Mean + SD(score)

Pre-test

Statistics(2) p

Post-test

Therapy group(N=10) 2627 + 529

2766 + 486

—2.803 0.005

B 8. The comparison of step length of the affected side between pre-test and post-test

Mean + SD(score)

Pre-test

Statistics(2) P

Post-test

Therapy group(N =10) 1915 +£592

2260 £ 580

—2.803 0.005
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E 9, Pearson's correlation coefficients between the measures of pre-test
TUG BBS PWB Gait Velocity  Stride length SLSS SLAS
TUG 1
BBS —. 759" 1
PWB —.083 345 1
Gait Velocity — 822** 700" 045 1
Stride length —.250 543 - 377 348 1
SLSS —.354 568 —.406 429 gror 1
SLAS —.146 495 —.333 258 grg~ 901 1
*p<0.05, *p<0.01
E 10, Pearson's correlation coefficients between the measures of post-test
TUG BBS PWB Gait Velocity  Stride length SLSS SLAS
TUG 1
BBS — 674* 1
PWB —.279 —.183 1
Gait Velocity — 732* 625 - 197 1
Stride length — 266 B76* — 612 322 1
SLSS —.358 879" — 550 399 959* 1
SLAS —.180 B834* — 632" 252 9gr5™ 872 1

*p<0.05, *p<0.01
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1. BBSE Z7 A 28.80+ 12514 4 = 32.10
115602 F7tskel o 574] 2oz ol
ajol = EOﬂﬂ(p<o.05) AZralge 2 A 21
44£11.99%00 A A 3 19.10+ 14.52% % ZF48}
Rou FAHCE [FoF 2polE HolA| 3t
(p>0.05).

2. TUGE 4] A 26.06+ 19.31%0|4 ZA] 3 2433
+1655%8 Fgadtgon EAHoR §o3t 2}
olE HATHp<0.05).
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48.05+31.90cm/s & Welg ot EA o § o3
2}o] & Ho|z] ¢rekrhp>0.05).
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