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[Purposel

To clarify the relationship between the cardiac cycle and exercise performance during the initiation of
exercise. The aim of the study was to test the hypothesis that ‘exercise initiated during systole, when afferent
input from the arterial baroreceptor is strong, results in shorter reaction times and stronger exertion than
exercise initiated during diastole, when afferent input from the arterial baroreceptor is weak’.

[Methods]

Ten healthy adult male and female participants were tested in (1) an external-triggered, Quickly Jump (ExtQ)
task, in which they jumped as ‘quickly’ as possible in response to an external stimulus, and (2) an ExtQ task,
in which they jumped as ‘quickly’ and ‘high’ as possible in response to an external stimulus (External-
triggered, Quickly and Highly Jump; ExtQH) task, and (3) an internally-triggered jump as ‘high’ as possible
(Internal-triggered Jump; Int) task. During the tasks, electrocardiogram, respiration, floor reaction force,
warning sound and exercise initiation sound were recorded.

[Results]

Reaction times were faster in the ExtQ task (237.2 + 45.9 ms) than in the ExtQH task (324.6 + 76.6 ms) (p =
0.0195, Wilcoxon signed rank test). Leap height was higher in the Int task (0.281 + 0.096 m) than in the
ExtQH task (0.224 + 0.072 m) (p = 0.0098, Wilcoxon's signed rank test). For heart rate response, trials in
which higher jumps were made in the ExtQH task had a significantly higher frequency of R wave expression
just prior to the initiation of exercise than in the trials in which earlier jumps were made in the ExtQ task (p <
0.05, t-test with Benjamini-Hochberg multiple test correction).

[Conclusion]

The results suggest that jump height may have been increased by the systolic phase of the cardiac cycle
immediately prior to the initiation of the exercise when the participant was required to jump as ‘high’ as
possible in jumping exercises with external initiation of exercise.



