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Introduction

Force steadiness and executive function play an important role during exercise that require
players to optimize their movement in dynamically changing situations. The overall purpose of this
study was to examine whether the carbohydrate solution attenuates exercise-induced decline in force
steadiness and executive function in fed state.

Methods

In study 1, eight male subjects completed 30-min cycling at 70% VOzpeak with or without
carbohydrate drink ingestion. Force steadiness was assessed by standard deviation (SD) of force
fluctuation during low intensity force matching task in isometric planter flexion. Blood glucose level
was evaluated during exercise.

In study 2, nine participants completed 65-min treadmill running at 75% VOzmax.
Executive function was assessed by reaction time of incongruent trials in the Stroop color and word
test before and after each session. The task difficulty was controlled by adjusting the stimulus
duration so that each subject could maintain 85% of response accuracy to exclude the effect of a
speed-accuracy trade-off.

In study 3, the effect of mouth-rinsing with a carbohydrate solution on exercise-induced
decline in executive function was examined with experimental protocol constructed in study 2.

Results and Discussion

In study 1, SD of force during force matching task increased after the exercise, which
indicated central fatigue induced by exercise in fed state. Carbohydrate ingestion attenuated
exercise-induced increase in SD of force unrelated to change in blood glucose level.

Study 2 revealed that reaction time of incongruent trials increased after the sustained
high-intensity exercise when cognitive function was assessed with response accuracy controlled,
which indicates a decline in executive function.

In study 3, the reaction time in the incongruent Stroop test increased after exercise with
mouth-rinsing with water, while such increase was not obtained with a carbohydrate solution. These
findings indicate that mouth rinsing with a carbohydrate solution attenuated the decline in executive
function induced by exercise.

Overall, this study demonstrated that carbohydrate solution attenuated the
exercise-induced decline in force steadiness and executive function.



