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Effects of Breathing Maneuvers for the Trunk Muscle Activities during
Trunk-curl Exercise

Shuichi UCHIYAMA

Abstract

The purpose of this study was to investigate that the effects of breathing maneuvers for trunk muscle activities during trunk
-curl exercise. The subjects were healthy ten men. Four different breathing maneuvers were a) spontaneous breathing, b)
expiration during the upward phase, c) breath-holding on a maximal inhalation level, and d) breath-holding on a maximal
exhalation level during trunk-curls. Surface electromyography (EMG) was recorded from the upper rectus abdominis (URA), the
lower rectus abdominis (LRA), the obliquus externus (OE), and the fusion site of obliquus internus and transversus abdominis
(OI-TrA). The level of muscle activity was calculated by root mean square (RMS) values for a 1s interval in the middle of the
upward phase divided by trunk angle data, and expressed in the percentage of EMG during an isometric maximal voluntary
trunk-curl in a supine position. In the results, comparison of the muscle activity level between each muscle during breathing
manecuvers showed that LRA was the highest in the breath-holding on a maximal inhalation level, and OI-TrA was the highest in
the breath-holding on a maximal exhalation level. There was no significant difference between URA and OE during different
breathing maneuvers.

Therefore, it was shown that the level of trunk muscle activity varied according to different breathing maneuvers during
trunk-curls. Additionally, it was considered that trunk-curls on the breath-holding on a maximal exhalation level were

particularly an effective breathing for increasing the muscle activity of OI and/or TrA involved in trunk stabilization.

Key Words: trunk curl exercise, trunk muscle, breathing maneuvers
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Fig. 1 Muscle activities for different maneuvers.
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Fig. 5 The obliguus externus activities for different maneuvers.
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