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Comparison of the physiological and kinematical characteristics of running on
a snowy road surface and a normal road surface in long-distance runners

Yuri Sato ' ?, Kazuki Takizawa ®, Yasuhiro Nakajima *, Hijiri Kusaka®>, Masao Mizuno °

Abstract

The purpose of this study is to compare the physical and kinematic characteristics of running on a snowy
road surface and a normal road surface. Seven college long-distance runners participated in this study. This
study consisted of two experiments : Experiment 1 measured gas exchange and running velocity during 2.2 km
running with 70% HRR, and Experiment 2 measured running kinematics and electromyogram activity during high
passed jogging (elector spines, rectus abdominis, gluteus maximus, rectus femoris, biceps femoris, tibialis anterior,
gastrocnemius, and soleus). In Experiment 1, gas exchange kinetics, including \'/OZ, VCOZ, VE and respiratory
exchange ratio, did not differ between running on a snowy road surface and on a normal road surface. However,
running velocity was significantly slower on a snowy road surface than on a normal road surface (p<001). In
Experiment 2, lower electromyogram activities were observed for running on a snowy road surface at some points
(elector spines at right leg stance phase, biceps femoris at right leg forward swing phase, and rectus abdominis at
right leg stance phase and right leg forward swing phase : all p<0.05). Running kinematics, which includes ground
contact time, flight time, stride length, and stride frequency, did not differ between running on a snowy road surface
and on a normal road surface. These results suggest that running economy does not differ for running on a snowy
road surface than on a normal road surface. But muscle activities for running at a higher velocity were insufficient
when running on a snowy road surface than on a normal road surface. Therefore, we conclude that running on a
snowy road surface may be good training for maximal oxygen consumption, but it may not be good training for
developing muscle strength and power for long-distance running.

Key words : snow road surface, running, heavy snowfall region
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