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Abstract

Tibial stress fractures are one of the most common and potentially serious overuse running-related
injuries in runners. The stress fractures are thought to be related, in part, to abnormal lower extremity
loading variables, such as vertical impact peak (VIP) and vertical average loading rate (VALR). Thus,
modifying these loading variables may decrease a runner’s risk for stress fracture. The purpose of this
study was to investigate a combination of running speed and step frequency to minimize the lower
extremity loading variables. Ten male individuals were instructed to run on a treadmill mounted on force
plates, from which the vertical ground reaction force was recorded. Running speeds were four different
speeds (2.6 m/s, 2.9 m/s, 3.2 m/s, 3.5 m/s). We also controlled 5 step frequencies: the preferred (0%),
below preferred (-10 and - 20%) and above preferred (+10 and + 20%) with a digital audio metronome.
Then, they performed running for 20 seconds at each conditions in a random order. From the
measurement of vertical ground reaction force, VIP and VALR were calculated. We found that the
existence of a significant main effect of running speeds and step frequency on both VIP and VALR.
However, there was no significant interaction effect between running speeds and step frequency on VIP
and VALR. It was found that the minimum VALR was achieved at the combination of 2.6 m/s and
preferred step frequency. Since loading variables are varied by combination of running speed and step
frequency, we may be able to recommend effective training and rehabilitation strategy to reduce the risk

of running-related injury for runners.
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* : significant differences from -20% at p < 0.05.
* x - significant differences from -20% atp < 0.01.
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* : significant differences from -20% at p < 0.05.
* %  significant differences from -20% atp < 0.01.
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