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[Purpose]

This study aimed to clarify the differences in kinematic parameters during the take-off phase for high
jumpers of different heights. We hypothesized that the vertical velocity at take-off phase is higher in shorter
athletes than in taller athletes and the transferring rate from the horizontal to vertical velocity at take-off
phase is higher (Hypothesis 1) and that the knee joint motion during the take-off phase varies depending on
the height of the athletes (Hypothesis 2).

[Methods]

The participants were 10 male high jumpers who were classified into three groups based on their height:
short (160-170 cm, n=3), medium (171-180 cm, n=3), and tall (181 cm or taller, n=4). They were requested to
perform several high jumps with full approach. Based on the participants introspection, one of the successful
trials was selected as the trial for analysis. The bar height was set at 90% of the 2021 season's best. Two high-
speed cameras were used to film the take-off movements. The video images were stored on a personal
computer, and the 3D coordinates of body analysis points were obtained via the 3D DLT method using a
motion analysis system. Additionally, the segmental partial center of gravity and composite center of gravity
coordinates were calculated using the body part coefficients by Ae (1992).

[Results]

Hypothesis 1 was rejected because there was no significant difference in the vertical velocity at toe off during
the take-off phase and with respect to the efficiency of transferring rate the horizontal velocity to vertical
velocity at during the take-off phase. This might be due to the differences in the margin of trial performance
among the participants. The knee joint angle at touch down was significantly greater in the short height
group than that in the middle height group (P<0.05), and the knee joint angle at flexion peak was
significantly greater in the short height group than that in the middle height group or the tall height group
(P<0.05). Therefore, the behavior of the knee joint during the take-off phase differed by height, and the
behavior of the knee joint during the take-off was optimized according to height. Thus, Hypothesis 2 was
adopted.

[Conclusion]

Compared to the taller athletes, the shorter athletes had a larger knee joint angle at touch down and
KFpeak, and a smaller CT in the take-off phase. Therefore, there were differences in the kinematic
parameters of the knee joint during take-off phase according to height.



