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[Purposel

Athletes compete with others in many sports. The sense of competing with others may
influence one's emotional and cardiovascular responses. This study aims to examine
whether the presence of competitors influences cardiovascular response changes and
feeling, and whether the affective effects elicited by other competitors are influenced by
exercise intensity.

[Methods]

Fourteen healthy male subjects were instructed to perform cycling exercise at a constant
speed in a virtual reality (VR) environment that simulated a situation in which they would
"win" or "lose" to a competitor (Experiment 1). Next, sixteen healthy male subjects were
subjected to cycling exercise in the same VR environment as in Experiment 1, but at three
different cadences (Low speed: 30 rpm, Middle speed: 60 rpm, High speed: 120 rpm)
(Experiment 2). We conducted a comparative analysis of cardiovascular responses
including systolic blood pressure, mean blood pressure, diastolic blood pressure, and heart
rate before and after the moment of "overtaking (Win)" or "overtaken (Lose),".

[Results]

In the Experiment 1, the subjects showed pleasant emotion when they overtook their
competitor and unpleasant emotion when they were overtaken (p < 0.001). Regardless of
the exercise condition, diastolic blood pressure immediately before overtaken (Lose: 71.2 +
8.2 mmHg) showed a significantly higher blood pressure response than that immediately
before overtaking (Win: 68.5 = 7.4 mmHg, p < 0.05).

In the Experiment 2, stronger emotional changes were observed with increasing cadence
(exercise condition [Low, Middle, High speed] x competition condition [Win, Lose], p <
0.001). A significant increase in diastolic blood pressure immediate before overtaken was
observed as cadence increased (Low speed: — 0.73 + 1.1 mmHg, Middle speed: 0.50 + 1.8
mmHg, High speed: 1.16 = 1.3 mmHg, p = 0.002).

[Conclusion]

Our results indicate that overtaking a competitor elicits pleasant emotions and
overtaken elicits unpleasant emotions, which affect one's own cardiovascular responses,
and that these emotional responses are exercise intensity dependent. The present study
has the potential to characterize the influence of competitors on an athlete’s cardiovascular
response, allowing them to measure the influence of others as a quantitative biomarker. It
1s expected that this biomarker could be used to contribute to the development of new
mental training methods.



