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[Purposel

This study aimed to clarify the factors influencing changes in performance across two seasons in male long
jumpers, focusing on the preparation of takeoff and takeoff phase.

[Methods]

The participants comprised 16 male college athletes, with the criterion for inclusion being that the athletes
marked an official record within -4% of their season’s best (SB) record (sports form) in the long jump event at
the Juntendo University meets in 2023 and 2024. Participants were categorized into two groups: the record
improvement group, comprising 11 athletes, and the record stagnation group, comprising 5 athletes. The
target trial was defined as the best certified record within SB-4% achieved by each participant at the
Juntendo University meets in each year. From the measured data, we analyzed ground position, step length,
step frequency, pitch—stride ratio, horizontal velocity, contact time, knee joint angle, and thigh angle.
Statistical analysis was conducted using the Wilcoxon signed-rank test and Spearman's rank correlation
coefficient, with significance set at < 5%.

[Results]

In this study, we investigated the relationship between changes in the actual measured values of jump
distance in 2023 and 2024 and changes in the measured values of each calculated parameter. Our results
showed a significant positive correlation between jump distance and horizontal velocity. Comparing data from
2023 and 2024 revealed that in the record improvement group, step length, average step length, and
horizontal velocity from the fourth to the third step during the preparation phase of takeoff increased
significantly. Among the 11 athletes in the record improvement group, 3 exhibited a more pronounced "long—
short" pattern over the two seasons, whereas 8 athletes showed changes different from the "long—short"
pattern.

[Conclusion]

Our study revealed that factors influencing the improvement in jump distance were largely attributed to the
increase in horizontal velocity during the preparation of takeoff. Additionally, in the performance
improvement group, various changes were observed beyond the "long—short" pattern.



