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[Purpose]

This study primarily aimed to identify kinetic and kinematic parameters of hip, knee,
and ankle joints to determine the individual difference in the counter-movement jump
(CMJ) height in elite athletes. Additionally, the study aimed to identify the kinetic and
kinematic parameters of the lower limb joints related to the determinants of the CMdJ
height.

[Methods]

Fifty-seven male elite athletes participated in this study. The subjects performed
maximal effort CMds without an arm swing on a force plate. Sagittal plane images and
ground reaction forces during the CMdJ were recorded. Joint angle, angular velocity,
and angular displacement, as kinematic parameters, and joint torque, power, and work
of the hip, knee, and ankle joints, as kinetic parameters, were calculated. Correlations
between CMdJ height and kinetic or kinematic parameters were investigated using the
Pearson's product-moment coefficient.

[Results]

The CMJ height was significantly correlated with the peak hip positive power, hip
net work in the concentric phase, peak knee angular velocity, maximum knee
flexion angle, and hip torque at the bottom position. The peak hip positive power
was significantly correlated with the hip torque at the bottom position and the
peak hip angular velocity. Moreover, the hip net work in the concentric phase was
significantly correlated with the hip torque at the bottom position and the hip
angular displacement. The maximum knee flexion angle was significantly
correlated with the maximum hip flexion angle.

[Conclusion]

The current results suggest that elite athletes with high CMdJ performance
produce high peak hip positive power, hip net work in the concentric phase, high
hip torque at the bottom position, high peak knee angular velocity, and a large
maximum knee flexion angle.



