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The Effects of Complex Movements in Aerobic Exercise Using a
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Abstract

Recent studies suggest that acute aerobic exercise improves executive function. This study examined the effects
of aerobic exercise with complex movements using a balance ball, comparing it to a cycle ergometer at the same
intensity. In Experiment 1, ten healthy young adults performed three conditions: 30 minutes of balance ball exercise,
cycle ergometer exercise, and seated rest. In Experiment 2, twelve healthy young males completed 15-minute
sessions of either balance ball or cycle ergometer exercise. Executive function was assessed using the Stroop test
before and after exercise, while oxygen consumption, heart rate, and perceived exertion were measured to control
intensity. Experiment 1 showed a significant time X condition interaction in Stroop task reaction time, suggesting
that balance ball exercise may influence executive function. However, Experiment 2 found no significant effects
of exercise modality. Both experiments involved extremely low exercise intensity, below the threshold known to
enhance cognition. These findings indicate that movement complexity may impact executive function, depending
on exercise duration and intensity. Possible mechanisms include prefrontal cortex activation, catecholamine release,
and neurotrophic factor involvement. Further research is needed to clarify how complex movements contribute to
cognitive improvements.
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