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Abstract

A Study of Symmetry in the Patterns of Muscle Coordination and Interjoint
Coordination in the Upper Limb Activity
Among Subjects With Stroke
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This study aimed to compare movement patterns of shoulder joints between the right and left symme-
try in stroke patients and control subjects. This study proposes use of the voluntary response index
(VRI) calculated from quantitative analysis of surface electromyographic (SEMG) and motion data re-
corded during voluntary movement as a feeding task. The VRI is comprised of two numeric values, one
derived from the total muscle activity recorded for the voluntary motor task (magnitude), and the other
from the sEMG distribution across the recorded muscles with the similarity index (SI). Five stroke pa-—
tients and five age-matched healthy controls were recruited. Feeding motion was performed using the
provided spoon five times with rests taken on a chair in between tasks. EMG data were digitized and
analyzed on the basis of the root mean square (RMS) envelope of activity. The average amplitude of re—
sponses was calculated. Responsiveness and clinically meaningful levels of discrimination between stroke
patients and control for EMG magnitude and SI were determined. The similarity index of the results from
two successive examinations of both sides apart for stroke patients and control subjects were .86 and .95
in motion analysis and .84 and .99 in electromyographic analysis. The SI of sEMG data and motion data
was significantly correlated in stroke patients. The data suggest that SI is a sensitive program for
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comparing and analyzing the symmetry of muscle activity and motion in both sides. This analysis method
has a clinical value in grading muscular activity and movement impairment after brain injury.

Key Words: Motion analysis; Similarity index; Surface electromyography.
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