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Abstract

Introduction: Rowing is a whole-body exercise that is suitable for the general public. Adding an
unstable surface to the rowing machine could increase trunk sway, resulting in increased core
muscle activity to maintain body posture, promoting enhanced postural control and core training.
Therefore, the purpose of this study was to investigate the effects of seats with different air
pressures on trunk sway and core muscle activity during rowing machine use. Methods:
Twenty-nine individuals who engage in recreational exercise (14 men, 15 women, mean age: 23.1 +
7.8 years) were randomly assigned to three seat cushion conditions (0, 80, 140 mmHg air pressure)
and performed ten strokes with three frequencies (18, 30, and 36 strokes per minute [spm]) in
random order. The Delsys Trigno wireless sensing system was used to measure the
root-mean-square angular velocity in three axis directions in the upper back (L5) and lower back
(T1), as well as the muscle activity (EMGrms) of the rectus abdominis, external oblique, and erector
spinae muscles. Results: The results, analyzed by two-way repeated-measures analysis of variance
(ANOVA), showed no interaction effect between the seat cushion air pressure and stroke frequency
conditions. A main effect of seat cushion was identified for horizontal (longitudinal axis) and lateral
(sagittal axis) sway of the lower back, with significantly larger sway during the pull phase for the
seat cushion with 140 mmHg pressure compared with 0 mmHg pressure (p <.05). Upper back sway
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and core muscle activity showed no change with different seat cushion air pressure levels. A main
effect of stroke frequency was identified for the sway in the upper and lower back, which increased
with stroke frequency (18 spm < 30 spm < 36 spm) during both the pull and return phases (p <.05).
The muscle activity observed in all monitored muscles during the pull phase and the rectus
abdominis during the return phase was increased during stroke frequencies of 36 spm and 30 spm
compared with those at 18 spm (p <.05). Conclusion: Sitting on an air seat cushion to perform
rowing machine exercises increased lower back sway during the pull phase, but the unstable seat
cushion did not result in increased core muscle activity to maintain balance. Compared with the
effects of the seat cushion, trunk sway and core muscle activity were more strongly affected by
stroke frequency, which can be used to adjust the load on core muscles as a controlling factor.

Key words: balance, unstable surface, postural control



