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Comparison between the Effect of Aquatic Exercise Program and Land Exercise
Program in Spastic Cerebral Palsy on Motor Function and Balance

Sung-Hoon Kang, PT, MS', Young-Hyeon Bae, PT, MS'’

'Derpatrment of Physical and Rehabilitation Medicine, Samsung Medical Center, Seoul,
2Department of Physical Therapy, Sahmyook University, Seoul, Korea

The purpose of this study was to evaluate the efficacy of a aquatic exercise program (AEP) compared with a land
exercise program (LEP) in children with spastic cerebral palsy on motor function and balance. Thirty children with
spastic cerebral palsy receiving edgewise treatment were randomly assigned to two groups, a AEP and a LEP.
AEP and LEP were applied to two groups of children with spastic cerebral palsy for 30 minutes, three times a
week for 8 weeks. Range of motion (ROM) of ankle dorsi flexion, Modified Ashworth Scale (MAS) while ankle dorsi
flexed, Pediatric Berg’s Balance Scale (PBS), and Gross Motor Function Measure (GMFM) were used for pre and
post comparison. There were significant differences of ROM while ankle dorsi flexed, PBS and GMFM between
pre and post treatment in all the two groups (p<0.05). But as a measure of MAS while ankle dorsi flexed did
not show a significant differences. And the was significant difference in the amount of change of the ROM while
ankle dorsi flexion between the two groups (p <0.05). The results would suggest that both of the exercise program
are equally effective.
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Table 1. General and disease-related characteristics of
subjects

Aquatic exercise Land exercise

2
value (n=15) (n=15) X/p
Sex (male/female) 11/4 8/7 0.942
Age (y) 8.40+2.19 8.06£2.40 0.067
Height (cm) 111.33+13.04 106.00£19.43 0.254
Weight (ka) 24.06+8.43 25.40+11.56 0.285
Spastic type
Hemiparesis 5 4 0.651
Diparesis 6 6
Quadriparesis 4 5
GMFM type
1 9 10 0.716
1\ 6 5

GMFM: Gross Motor Function Measure.
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Table 2. Halliwick 10 point program

The 10 point program The three learning stage

Mental adjustment Mental adjustment and
disengaement
Balance control and

disengagement

Sagittal rotation control
Transversal rotation control
Longitudinal rotation control
Combined rotation control
Upthrust (mental inversion)
Balance in stillness
Turbulent gliding

Simple progression

Basic Halliwick movement (s) Movement and

disengagement
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Table 3. Land exercise program

Land exercise program

Objective

Normalising postural tone, selectively movement

Objective retraning balance reaction in sitting and standing
Re—educating functional walk in Mat activities (side sitting, long sitting, rolling)

Warming up (10 min)
Treatment (50 min)

Mat activities (Kneel-standing, Half-kneel-standing, standing up from half kneeling)
Important activities for the trunk and lower limbs in lying activities in sitting

Activities in standing with weight on the hemiplegic leg
Activities during which the weightis on alternate legs
Practical ways to facilitate walking

Self-inhibition of associated reactions

Protective step to regain balance

Going up and down stairs
Mat activities (side sitting, long sitting, rolling)

Cooling down (10 min)
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Table 4. Change of measurement fators between before and after

Variable Group Before After t F
Dorsi flexion of ankle ROM Aquatic exercise (n=15) -6.004+3.87 5.60+4.66 -2.68* 8.341"
Land exercise (n=15) -3.6714.80 2.67+4.63 -2.12*
MAS Aquatic exercise (n=15) 1.80+0.41 1.40+0.51 0.83 3.856
Land exercise (n=15) 1.67+0.49 1.27+0.46 0.71
PBS Aquatic exercise (n=15) 14.27+10.69 18.27+11.52 -3.31* 2.234
Land exercise (n=15) 14.73+7.08 17.93+6.47 -3.11+
GMFM Aquatic exercise (n=15) 56.52+16.87 62.90+19.07 -3.78+* 1.4583
Land exercise (n=15) 58.26+17.64 64.24+17.16 -3.46+

Values are presented as meanzstandard deviation.

ROM: Range of Motion, MAS: Modified Ashworth Scale, PBS: Pediatric Berg’s Balance Scale, GMFM: Gross Motor Function

Measure.

*Paired t-test, p<0.05; TTwo—way analysis of variance repeated measure, p<0.01.
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Table 5. Comparison of between experimental and control

After—before

Variable Aquatic Land t
exercise exercise
Dorsi flexion of ankle
ROM 11.61+£5.45 6.34+6.82 2.221%*
MAS 0.40+0.79 0.39+£0.83 0.413
PBS 4.00+14.76 3.21+11.32 0.586
GMFM 6.37+£27.41 5.98+28.97 0.529

Values are presented as meanzstandard deviation.
ROM: Range of Motion, MAS: Modified Ashworth Scale,
PBS: Pediatric Berg's Balance Scale, GMFM: Gross Motor
Function Measure.

*xI[ndependent t-test, p<0.05.
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