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Electromyographic patterns during kendo strikes and
upper limb reaction time in response to light signal

Kengo YOTANI®, Hiroyuki TAMAKI®®, Futoshi OGITA®",
Hikari KIRIMOTO®®®, Koji KITADA""“", Hiroaki TAKEKURA""

Abstract

We examined muscle activity patterns in the upper limbs during Kendo strikes using electromyographic (EMG)
reaction time.

Fourteen males (7 kendo athletes and 7 non—kendo athletes) were asked to perform Kendo strikes in response
to visual stimulation from a flashing light signal. The strikes, Hiki-Men (HM) to the frontal region of head and
Hiki-kote (HK) to the right wrist, were performed as quickly as possible with a bamboo sword (Shinai), using the
upper limbs. The EMG signals from the right (R) and left (L) biceps brachii, the R and L triceps brachii, and the
R flexor carpi ulnaris muscles were recorded along with the elbow joint angle and hitting shock signals. Muscle
activity patterns, total task time (TTT), pre—motor time (PMT), motor time (MT), and action time (AT) were also
measured. Results were as follows:

1) No significant difference was observed between kendo and non—kendo athletes for TTT, PMT, MT and AT in

HM and HK tasks.

2) Kendo athletes altered the timing of the recruitment of muscle in accordance with the different striking tasks,

1.e., HM and HK tasks.

3) Non—kendo athletes altered the average EMG amplitude in accordance with the different striking tasks.

These results suggest that there is no difference in time factor on neuromuscular function for HM and HK
tasks between kendo and non—kendo athletes. However, differences were observed in muscle activity; kendo
athletes displayed timing—dependent modulation of muscle activity, while non—kendo athletes displayed activity
level-dependent modulation of muscle activity.
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