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The Trunk Muscle Activities during the Trunk Twisting
with the Exercise-ball Containing Water

Shuichi UCHIYAMA, Kazuya SUWABE and Shigeki MIZUSHIMA

Abstract

The purpose of this study was to examine the effects of trunk muscle activities during trunk-twist exercise with five
kilograms of medicine ball (TM) and a same size and weighted the exercise-ball containing water (TW). Ten adult men
performed ten repetitions TM and TW. The exercise movement was divided three phases, which were the acceleration phase
(1st), the deceleration phase (2nd) and the keeping phase (3rd) by acceleration sensor on the left hand. The surface
electromyography (EMG) was recorded on the left-side muscles “rectus abdominis (RA), external oblique (EO), internal oblique-
transversus abdominis (IO-TrA) and erector spinae (ES)”. The muscle activities were calculated the percentage of root mean
squared value at the maximum voluntary contractions in each subject. During the muscle activity of twisting from right side to
left side, the activity in all muscle on 1st phase was higher than the 2nd and 3rd phases in TM and TW. The muscle activity in
1st phase in TW was the higher value than TM. These results suggest that the trunk-twist exercise with a weighty ball cause
highly trunk muscle activity during the first acceleration phase the trunk movement. Furthermore, using the exercise-ball
containing water would be more effective than the same weighed the medicine ball.

(Tokai J. Sports Med. Sci. No. 26, 7-16, 2014)
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Fig. 1 The trunk twist exercise with an exercise-ball containing water (right to left).
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Fig. 2 The placements of electrodes for EMG and acceleration sensor.
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Fig. 3 Row recordings of muscle activities and acceleration in a trunk twist (right to left)
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Fig. 5 Muscle activities of external oblique (EO) in trunk twist with a medicine ball (TM) and an exercise ball containing water (TW)

(n=10).
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Fig. 6 Muscle activities of internal oblique-transversus abdominis (I0-TrA) in trunk twist with a medicine ball (TM) and an exercise

ball containing water (TW) (n=10).
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