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The Changes of Gross Motor Function and Balance Ability in
Children with Spastic Diplegic Cerebral Palsy by Trunk Muscle
Strengthening Exercise : Single Group Repeated Measure Study

Eun-Jung Lee, PT, MS, Jong-Soon Kim, PT, PhD'

Ulsan Community Rehabilitation Center
'Department of Physical Therapy, College of Health Sciences, Catholic University of Pusan

<Abstract>

Purpose : Trunk muscle weakness in the children with cerebral palsy can lead to postural and alignment
problems, breathing difficulties, and so on. Therefore, children with cerebral palsy can benefit from exercises
that strengthen the muscles in their trunks. The purpose of this study was to investigate the effects of trunk
muscle strengthening exercise on functional gross movement and balance ability in children with spastic diplegic
cerebral palsy.

Methods : We used single group repeated measure design in 8 children(four males, four females; aged 6~12
years; mean 8.3 years) with diplegia. The functional gross motor outcome measured by using the GMFM and
balance ability of all children was measured by pediatric balance scale. All participants were alternately
received trunk strengthening exercise and neurodevelopment treatment for 40 minutes twice per week during 8
weeks.

Results : Significant and clinical meaningful improvement in functional gross motor and balance ability were
shown.

Conclusion : The results indicate that trunk strengthening exercise has a positive effect on both functional gross

motor and balance ability in children with spastic diaplegic cerebral palsy.
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Table 1. Participants demographics

No Gender O e Gm S ervenion

1 F 35 6 109.3 19.5 level 1 Botox

2 M 29 8 124.0 36.8 level III -

3 M 33 8 122.0 21.7 level III -

4 M 40 12 147.7 36.8 level 11 Bilateral myotenotomy, Botox

5 F 33 8 126.0 26.0 level III Bilateral myotenotomy, Botox

6 M 36 8 124.5 232 level I Bilateral myotenotomy

7 F 35 10 136.6 36.5 level III Bilateral myotenotomy

8 F 30 7 117.7 21.9 level II Bilateral myotenotomy
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NDT only
Post 2wks Post 3wks Post 5wks

TSE+NDT
Pre
Baseline test

1¥post-test

4month after
FW test

TSE+E] I ;T

2"post-test 3"post-test

NDT only

TSENDT

-

Post 8wks
5™post-test

post 6wks
4'hp0st-test

Fig. 1. Flow of study. TSE, Trunk Strengthening Exercise; NDT, Neurodevelopmental Treatment; NI, No

intervention; FW, Follow up.
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Table 2. Exercise protocol for trunk strengthening

Position

Time
(minutes)

Exercise Method

Lying back over

Swiss ball Perform. 3 sets of 10 repetitions.

Step 1. Lying on back with feet on a Swiss ball. Keeping the Swiss ball still,
slowly lift bottom pushing through ankles and heels. 2

Step 2. Lying prone over the Swiss ball with hands on the floor. Raise one arm

in front of subject to shoulder height. At the same time, raise the opposite leg.

Repeat this on the other side.
Perform. 3~4 sets of 10 repetitions.

Lying prone over
Swiss ball

Step 3. Lie face down with subject's stomach on a Swiss ball, hands on the
ground out in front of subject and feet on the ground behind subject. Slowly walk
subject's hands forward as subject's body peels off the ball and subject's feet rise

off the ground. Keep walking subject's hands forward until subject's shins are on

the ball.

Perform. Hold for 5 seconds. Rest for 10 seconds.

Step 4. Sit tall on a Swiss ball(hip and knee 90° flexion) and take subject's feet

on the ground. Keeping back straight.

Perform. Hold for 20 seconds. Rest for 20 seconds.

Step 5. Sit tall on a Swiss ballthip and knee 90° flexion) and take subject's feet
on the ground. Then the therapist applies resistance to the subject in all direction. 3
Perform. Hold position for 5 seconds. Rest for 10 seconds.

Sit tall on
Swiss ball

Step 6. Sit tall on a Swiss ballthip and knee 90° flexion) and take subject's feet

on the ground. Slowly perform the pelvic tilt and circumduction exercise. 3

Perform. 3~4 sets of 10 repetitions.

Step 7. Sit tall on a Swiss ball(hip and knee 90° flexion) and take subject's feet

on the ground. Slowly raise subject's one and/or both arms overhead with back

extension.
Perform. 3~4 sets of 10 repetitions.
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Table 3. Changes of the GMFM and the balance ability during the study period

Period D-C' be D-D’ be D-E’ X BA X’
Pre 90.47+8.34 68.54+21.55 48.20+30.09 36.62+11.04
2wks 92.26+7.61 71.40+19.81 50.17428.66 38.62+10.44
3wks 92.85+7.74 70.71£20.81 50.16+28.66 38.25+10.62
Swks 94.93+7.68 28.37*  77.03+14.75  36.48*  55.03426.76  45.78* 42.06+9.48 45.21*
6wks 94.91+7.71 76.73£15.28 54.85+26.17 41.75£9.45
8wks 95.53+6.66 78.95+14.90 58.85426.52 44.50+8.88
Fw 94.31+7.18 75.31+16.72 56.944+26.14 42.00+9.92
Values are expressed as mean+SD.
§ ; Dimension C(crawling and kneeling)
J'; Dimension D(standing)
¢; Dimension E(walking, running and jumping)
A ; Balance ability
*; p<.05
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Table 4. Comparison of the GMFM and the balance ability between the each period
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. D-C D-D D-E BA

Contrast period
p p P p
Pre vs. 2wks(TSE+NDT) .02 .06 .06 .01
2wks vs. 3wks(NDT only) 15 18 1.00 .08
3wks vs. 5wks(TSE+NDT) .06 .02 .01 .01
Swks vs. 6wks(NDT only) 1.00 31 .65 27
6wks vs. 8wks(TSE+NDT) 18 .01 .01 .01
8wks vs. Follow-up(NI) .10 .04 73 .01
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