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[Purposel]

The purpose of this study was to use video analysis to integrally evaluate heart rate (internal load) and
tracking data (external load) in female water polo players (National Team and University students) during
actual matches. Our aim was to move away from conventional subjective coaching and determine the
objective relationship between performance and physiological load. Furthermore, by comparing different
competitive levels, we verified movement "-efficiency-" and load characteristics according to the match
environment, thus providing foundational data for the construction of scientific training programs.

[Methods]

In total, we analyzed 14 players from the Japan National Team and 7 University plaeyers. For each group,
heart rate was measured using optical sensors, while swimming velocity and distance were measured using
Dartfish software during actual matches. Analysis was performed using 0.5-s interval tracking, categorizing
match time into key phases, including "-active play-" and "-game stoppage-". Welch's t-test and one-way
repeated measures analysis of variance were used to investigate differences in physiological responses and
swimming performance between groups.

[Results]

No significant difference was observed in total swimming distance between groups, although the average
swimming velocity during "-active play-" was siginificantly higher in the National Team.as regards heart rate
respose, the National Team maintained a steady state while sustaining a high swimming velocity, whereas
the University group exhibited a significant increase in heart rate as the match progressed. Analysis of match
structure revealed that the National Team secured recovery time by frequent game stoppages, while the
University group operated in an environment of continuous play.

[Conclusion]

Differences in physiological responses between female water polo players depended strongly on "-time
structure-" and "-tactical characteristics-" during a match, rather than mere differences in physical fitness.
The National Team performed intermittent high-intensity exercise interspersed with recovery, while the
University group adapted to continuous low-intensity exercise with little recovery. Therefore, true
competitive ability lies not in the volume of movement (distance) but in the "-quality of movement-"—the
ability to efficiently exert high-intensity exercise under any tactical environment.
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