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Evaluation of force-velocity relationship in sprint running using a motorized
loading device
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The purposes of this research were to guantitatively evaluate the
force-velocity relationship in sprint running using a motorized loading device, to investigate the
effects of horizontal load on sprint mechanics, and to investigate the relevance of force-velocity
profiles to the sprinting performance. The results showed that the force-velocity relationship in
sprint running may not necessarily be linear and that when compared at the same speed, the
spatiotemporal and ground reaction force variables are less affected by the horizontal resistance
loads. Furthermore, it was also revealed that spatiotemporal and ground reaction force variables can
be estimated by using a motorized loading device. Due to the coronavirus pandemic, we were unable
to fully examine the relationship between force-velocity characteristics and individual differences
in performance.
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Fig 2. Ground reaction force variables as a

function of running velocity.
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Fig 3. Comparison between the two methods
for two-step averaged data. Left panel,
ordinary least product (OLP) regression
(force-plate vs. loading-device methods).
The plots are presented for all loads and
participants. Right panel, Bland-Altman
plot (mean vs. difference between the two
methods).
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