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Effects of Different Sitting Postures on Transverse Abdominis Muscle
Thickness and Sitting Balance in Children With Cerebral Palsy
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Abstract

The purpose of this study was to investigate the activity of the transverse abdominal muscle resulting
from changed posture by measuring the thickness of the transverse abdominal muscle in a supine
posture, a slouched sitting posture, and an erect sitting posture. The subjects of the study were 28
patients with cerebral palsy. All their transverse abdominal muscles at the end of inhalation were
measured at supine, slouched sitting (S sitting) and erect sitting (E sitting) postures by using
ultrasonography, and then their dynamic sitting balance was measured at S sitting and E sitting postures
by using BioRescue. For the statistical analysis, the Kruskal-Wallis test and the Wilcoxon signed-rank
test were used to compare the differences among each the postures. The results were as follows. The
thickness of the transverse abdominal muscle when comparing the supine posture and the S sitting
posture showed no statistically significant difference. But the E sitting posture showed a statistically
significant difference as compared with the others. In addition, the dynamic sitting balance in comparing
the S sitting and E sitting postures showed a significant difference. In conclusion, the E sitting posture
has a more positive effect on postural control and balance than generally taking the S sitting posture, for
the sitting posture of a patient with cerebral palsy. It is suggested that patients with cerebral palsy
mainly experiencing a sedentary life or being in a wheelchair should be seated in the E sitting posture
during their daily life, and it may be necessary to continue to monitor and manage the proper E sitting
posture.
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Table 1. General characteristics of subjects
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Variables

Gender (male/female)
Age (year)
Height (cm)
Weight (kg)
Type of cerebral palsy
GMFCS" score
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19/9
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127.7+25.8

34.9£15.6

Diplegia: 17, Hemiplegia: 10, Quadriplegia: 1
Level 1:

16, Level II: 4, Level II: 5, Level IV: 3

a L b . . .
“meantstandard deviation, "gross motor function classification system.
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Figure 1. Sitting postures [A: slouched sitting
(S sitting), B: erect sitting (E sitting)].
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Figure 2. Line graph showing the change in
transverse abdominis thickness in each
posture (S sitting: slouched sitting, E sitting:

erect sitting).
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Table 2. Post hoc tests of the transverse abdominis thickness in each posture

Posture MD? SE" p value
) S sitting 541 6.10 .38
Supine . . *
E sitting -16.29 6.10 01
e Supine -5.41 6.10 .38
S sitting . « *
E sitting -21.70 6.10 <.01
4 Supine 16.29" 6.10 01
E sitting . N *
S sitting 21.70 6.10 <01

’mean difference, Pstandard error, “slouched sitting, derect sitting, “p<.05.

Table 3. Comparison of length and surface area ellipse of center of pressure in each posture

S sitting® E sitting” D
Length of COP*® 10.96+3.00 8.95:2.10 <01°
A comparison of surface area 127.25+70.50 41.89+28 .80 <01

ellipse of COP

slouched sitting, erect sitting, “center of pressure, “p<.
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