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| Abstract |

PURPOSE: This study aimed to investigate the effects of
functional lower limb strengthening exercises using partial
body weight support on improvement in motor function in
children with cerebral palsy who have difficulty walking
independently.

METHODS: Ten children with cerebral palsy at stages 3-5
of the Gross Motor Function Classification System
participated in this study. A partial body weight support
environment was set up by using the Newton Box. Functional
lower limb strengthening exercises with partial body weight

support were implemented for 40 minutes twice a week for 6
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weeks (12 sessions). Before and after intervention, muscle
strength, gross motor function, and balance ability were
quantified by using a handheld dynamometer, Korean-Gross
Motor Function Measure-88, and Early Clinical Assessment
of Balance (ECAB), respectively.

RESULTS: Muscle strength in all muscle groups signifi-
cantly increased after the intervention when compared to the
status before the intervention (p < .05). There were no
significant differences in gross motor function and balance
ability after the intervention.

CONCLUSION: Based on these findings, functional
lower limb strengthening exercises with partial body weight
support using the Newton Box can be applied as a method of
intervention to improve the muscular strength of children with
cerebral palsy at Stages 3-5 of the Gross Motor Function

Classification System.
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Table 1. Exercise description
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A warm-up exercise
(10 minutes)

Stretching exercise in the whole body

Sit to stand exercise 10 times in 3 sets,
90 seconds rest between sets

The main movement
(25 minutes)

Stepping exercise in a sitting position 30 times in 3 sets,
90 seconds rest between sets

Stepping exercise in a standing position 20 times in 3 sets,
90 seconds rest between sets

A wrap-up exercise
(5 minutes)

Range of motion exercise for relaxation




58 | J Korean Soc Phys Med Vol. 20, No. 2

Fig. 1. (A) Partial body weight support system in the Newton box, (B) Sit to stand exercise in the Newton box,
(C) Stepping exercise on the bench in the Newton box, (D) Stepping exercise in the Newton box.
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Fig. 2. (A) Measuring posture for hip flexor, hip extensor, lower extremity extensor strength, (B) Measuring posture

for trunk extensor strength.
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4 M 4 SB 14
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6 F 3 SB 15
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M: male, F: female, GMFCS: Gross Motor Function Classification System, 3: GMFCS Level 3, 4: GMFCS Level 4, 5: GMFCS Level

5, SB: Spastic bilateral, A: Ataxic
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Table 3. Comparisons of muscle strength change between pre-intervention and post-intervention (n =10)
Variables Pre-intervention Post-intervention Difference
™) (Mean + SD) (Mean = SD) (Mean + SD) P
Rt hip flexor 731 £ 392 11.48 + 6.09 4.17 £ 5.16 031"
Rt hip extensor 12.93 + 5.54 18.55 + 5.58 562 + 457 004"
Rt lower limb extensor 16.69 + 5.58 21.93 £ 5.09 524 £ 543 014
Lt hip flexor 7.30 + 4.51 11.06 + 522 3.76 + 2.40 001"
Lt hip extensor 11.61 = 5.40 16.63 + 4.06 5.02 = 5.99 026"
Lt lower limb extensor 16.00 = 5.30 21.64 + 593 5.64 £ 7.34 038"
Trunk extensor 16.02 + 6.56 20.78 + 6.44 476 + 5.14 017
p < .05
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Table 4. Comparisons of gross motor function change between pre-intervention and post-intervention (n = 10)
Variables Pre-intervention Post-intervention Difference
(%) (Mean + SD) (Mean + SD) (Mean + SD) P

A. Lying & rolling 88.04 = 20.64 88.04 = 20.64 0+0 1.00

B. Sitting 73.83 + 31.07 7433 + 31.46 50 £ 1.58 317

C. Crawling & kneeling 56.67 + 29.51 56.91 + 29.66 24 +0.75 317

D. Standing 11.03 + 11.08 12.05 £ 10.95 1.03 = 3.24 317

E. Walking & running & jumping 6.95 £ 7.05 8.06 + 7.69 1.11 £ 243 .180

GMFM 4730 + 18.04 47.88 + 18.37 58 £ 1.11 .109
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Table 5. Comparisons of balance change between pre-intervention and post-intervention (n = 10)
Variables Pre-intervention Post-intervention Difference
(Score) (Mean + SD) (Mean + SD) (Mean + SD) P
ECAB Part 1 24.20 + 9.69 24.50 + 9.96 30 £ .67 .180
ECAB Part 2 5.85 = 3.27 30 £ .63 157
ECAB 30.35 + 13.00 .60 + 81 .066

ECAB: early clinical assessment of balance, ECAB Part 1: head and trunk postural control, ECAB Part 2: sitting and standing postural
control—
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