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Reaction time bimanual simultaneous asymmetrical
elbow flexion and forearm supination

Takayoshi KOTOH, Tomoyoshi KOMIYAMA* and
Tatsuya KASAI**

Reaction Time (RT) of both biceps brachii muscles were measured by electromyogram
(EMG) in the bilateral simultaneous elbow flexion (F) and forearm supination (S) using 18 right
-and 24 left-handed subjects under four tasks which were combinations of two factors:symmetrical
motions of F or S on both arms, and asymmetrical motions of F and S on each side. In both
subjects, EMG-RT of F on both sides did not prolong under asymmetrical tasks, but those of S
significantly prolonged on both sides. Comparing the coefficients of determination of EMG-RTs of
F to those of S under four different tasks, those of preferred hand under symmetrical and
asymmetrical motions did not differ, but those of non-preferred side under asymmetrical motions
were smaller than those under symmetrical motions in both subjects.

These observations indicated that the influence of asymmetrical motion was larger on the
EMG-RTs of S than those of F. It was suggested that the influence of the existence of strong
timing constraints was larger on the auxiliary function than on the innate function of the biceps
(elbow flexor). The findings might be explained the views of previous reports that movements are
programmed “directionally”. The steadiness of motor function of the preferred hand was also

discussed in regard to hand preference.
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Fig.1 Schematic illustrations of response conditions.

S: supination, F: flexion.
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Fig.2 Means and standard deviations of EMG
-RTs of flexion and supination under
different response conditions in case of
right-handed subject.

L: left hand, R: right hand, A: asymmetrical
response S: symmetrical response.
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Correlations between EMG-RTs of flexion and those of supination under different response
conditions in case of right-handed subject.

A & C: asymmetrical response, B & D: symmetrical response.
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Fig.4 Means and standard deviations of EMG
-RTs of flexion and supination under
different conditions in case of left

-handed subject.

Remainder of legends as in Fig.2.
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Fig.5 Correlations between EMG-RTs of flexion and those of supination under different

response conditions in case of left- handed subject.

Remainder of legends as in Fig.3.
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