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Development of assessment for the complexity on muscle activity in children with
cerebral palsy.
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Muscle synergy is a theory that represents the coordination among muscle
activities necessary for people to perform movements. In this study, we examined changes in the
complexity of muscle activity using an index related to muscle synergy referred to as Dynamic Motor
Control index (DMC). First, we investigated the effects of orthosis on the indices in healthy
subjects, and found that the indices related to muscle synergy, including DMC, showed no significant

changes, indicating the robustness of these indices. Second, we investigated changes before and
after repetitive practice in hemiplegic patients after stroke, and found that DMC showed significant
changes with improvement in task performance and movement smoothness. The results suggest that
changes in the complexity of muscle activities underlie the improvement in movement after practice
and can be quantitatively assessed by DMC.
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Friedman test Normal-AFO  Normal-KAFO AFO-KAFO
X2 p p
1267 <0.01 <0.01 0.01 1.00
8.17 0.02 0.01 0.46 0.46
6.50 0.04 1.00 0.04 0.20
2.67 0.26 - - -
0.00 1.00 - - -
15.17 <0.01 1.00 <0.01 <0.01
0.50 0.78 - - -
2.67 0.26 - - -
10.50 0.01 0.01 1.00 0.04
6.17 0.05 0.07 1.00 0.12
14.00 <0.01 0.66 <0.01 0.04
2.00 0.37 - - -
1.17 0.56 - - -
15.17 <0.01 1.00 <0.01 <0.01
1.17 0.56 - - -
13.17 <0.01 0.02 <0.01 1.00
5.00 0.08 - - -
pmC 1.17 0.56 - - -
p<0.05
pMC
DMC
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