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Electromyographic Study of Forehand Skill in Table Tennis

Hideo OKA, Akira IKUTA and Akio NISHIRA

Forehand smash (F'S), which is one of the most important techniques of table tennis, has not been studied
adequately in terms of the functional mechanism of the muscles. Therefore, experiments were carried out
to elucidate technical characteristics of FS by means of EMG recordings.

Subjects employed in the experiments were five male table tennis players; one was a gold medalist at the
1979 world championship at Pyongyang, and the others were experienced table tennis players. They were
asked to perform FS with their maximum arm swing speed. EMGs were recorded from six muscles of the
upper extremity and shoulder girdle of the racket-hand side and two muscles of the shoulder girdle of the
free-hand side using surface electrodes. Ball impact.to the racket was recorded from audio signal when a
ball impacted the racket face. Elbow movement during FS was recorded using an electro-goniometer. Front
and top views motion pictures were simultaneously recorded with two video cameras. Signals of the video
frames, ball impact signal and curves of the elbow movement were simultaneously recorded with the EMGs.

In all subjects, similar discharge patterns were observed in the muscles of the racket-hand side during
before and after the ball impact period, that is, the marked discharges of anterior portion of the deltoid
and clavicular portion of the pectoralis major abruptly ceased just before the ball contact, and corresponding
with these cease of discharges, the strong discharge of posterior portion of the deltoid appeared in this
period. These discharge patterns showed that all subjects performed FS with their maximum efforts. As to
the discharge patterns of thq shoulder girdle muscles of the free-hand side, the differences were observed
between the top player and the other players. In the case of the top player, the marked discharge of posterior
portion of the deltoid appeared just before and after the ball impact. Such a discharge was hardly recognized
in the case of the other players. This showed that a top player performed more powerful FS, utilizing the
trunk twisting by abduction of the humerus of the free-hand side.



