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[Purposel

This study aimed to examine the differences in kinematics variables between different towing forces in
assisted bounding.

[Methods]

The participants were eight triple jumpers who had placed in the national championships and had personal
best of > 15 m. The participants performed a bounding without towing as a controlled trial (CON) and
assisted bounding with towing forces of 5 kg, 7 kg, and 9 kg, in that order. From the measured data, jump
distance, velocity of the center of gravity, deceleration rate, support leg swing speed, and free leg swing speed
were analyzed. A one-way ANOVA or a Friedman test was performed to compare the measurement outcomes
of each group. When differences were found, multiple comparisons were made using the Bonferroni method.
In both cases, the significance was determined at < 5%.

[Results]

As towing force increased jump distance increased (7 kg, 9 kg > CON), and horizontal velocity at the time of
ground contact was higher (5 kg, 7 kg, 9 kg > CON, 7 kg, 9 kg > 5 kg) .Horizontal velocity at takeoff was
higher (7 kg, 9 kg > CON, 9 kg > 5 kg) .Support leg swing speed increased (7 kg, 9 kg > CON, 9 kg >7 kg) and
free leg swing speed increased (n.s.). During the support phase, the deceleration rate decreased but increased
at 9 kg (7 kg > 5 kg).

[Conclusion]

The horizontal velocity at ground contact was significantly higher for up to 7 kg of towing force and
significantly higher up to 9 kg of towing force at ground release. The jumping distance was also significantly
higher for 7 kg and 9 kg than for the control. However, there was no stepwise increase.

Support leg swing speed was significantly higher up to 9 kg of towing force. However, no stepwise increase
was observed. There were no significant differences in free leg swing speed among all groups.

The support leg swing speed and free leg swing speed decreased at 9 kg of towing force, and the deceleration
rate during ground contact increased, resulting in a decrease in the horizontal speed at takeoff in two of the
eight participants.



