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Effects of the Support Surface Condition on Muscle Activity of
Trunk Muscles during Balance Exercises in Patients with Stroke

Kyoung-Sim Jung', Yong-Su Kim? Tae-Sung In’

'Department of Physical Therapy, The Graduated School, Sahmyook University, Seoul; 2Department of Physical Therapy, Health Cluster, Shinsung

University, Dangjin, Korea

Purpose: The purpose of this study was to examine the muscle activity of the trunk muscles during balance exercises on a stable and un-

stable surface in patients with stroke.

Methods: Thirteen subjects (8 males, 5 females) with stroke were enrolled in the study. Muscle activity was recorded using surface EMG
electrodes from the affected side of the erector spinae, external oblique, and internal oblique muscles.

The exercise was performed under three conditions. For the first condition for balance exercise, subjects were instructed to sit on an ex-
ercise mat with legs extended. The second condition was to sit with legs extended, with a balance pad under their buttocks. The third
condition was to sit with legs extended, have a balance pad under the buttocks and a balance cushion under the lower legs.

Results: This study showed significant differences in EMG activities during both arm lifting exercise and weight shifting exercise be-
tween conditions. This study showed that the EMG activities of the erector spinae, external oblique, and internal oblique muscles were
significantly higher when the trunk exercise was performed using the balance pad with balance ball than when using the stable surface.
Conclusion: In conclusion, performing balance exercises using an unstable surface is a useful method for facilitating trunk-muscle

strength and hence trunk stability.
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Table 1. General characteristics of subject (N=11)
Subjects
Gender (male/female) (8/5)
Age (year) 56.6+5.7
Body weight (kg) 65.9+7.3
Height (cm) 165.5+7.3
Duration of stroke (month) 22.7+t6.8
Paretic side (right/left) 5/8
Lesion type (hemorrhage/ischemia) 4/9
Brunnstrom stage (3/4) 10/3
Values are expressed as mean + standard deviation (SD). Figure 2. Weight shifting exercise.
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Table 2. Comparison of activation of the trunk muscles according to
the support surface conditions during arm lifting exercises (%MVIC)

Parameter Stable Balance pad B;;?anrfceepggﬁ- p

ES 24.28+18.66 26.97+18.89° 32.94£1856*"  0.01
EO 4097+17.37° 42.89+18.837 52.94+24 49* 0.03
10 50.63+17.60" 52.76+18.20" 58.77+17.17* 0.01

Values are expressed as mean+ standard deviation (SD).

ES, Erector spinae; EO, External oblique; 10, Internal oblique.

*indicates a significant differences compared with stable surface condition
(0<0.05); ‘indicates a significant differences compared with balance pad condi-
tion (p<0.05); ‘indicates a significant differences compared with balance pad +
balance ball condition(p<0.05).
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Table 3. Comparison of activation of the trunk muscles according to
the support surface conditions during weight shifting exercises
(%MVIC)

Parameter Stable Balance pad B;;?an::epggﬁ p

ES 37.64+15.70" 38.81+16.06" 40.97+16.99*" 0.02
EO 36.69+17.00° 39.36+1570* 4193+14.86* 0.01
10 49.79+21.38% 5353+2057* 57.97+19.20*"  0.01

Values are expressed as mean £ standard deviation (SD).

ES, Erector spinae; EO, External oblique; IO, Internal oblique.

*indicates a significant differences compared with stable surface condition
(p<0.05); ‘indicates a significant differences compared with balance pad condi-
tion (p<0.05); “indicates a significant differences compared with balance pad +
balance ball condition(p<0.05).
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