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Changes in the step width, step length, and step frequency of the world’s top sprinters during a 100 m
race
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Abstract

The purpose of this study is to clarify the changes in the step width, step length, and step frequency of
the world’s top sprinters during a 100 m race and provide coaches and sprinters with useful step data.
The subjects were 18 male sprinters who participated in the heats of the 10th World Championships in
Athletics held in Helsinki, Finland. They were divided into two groups based on race timing: the high
performance group (HG; 10.12-10.32 s) and the low performance group (LG; 10.40-10.9 s). We set
up two video cameras in the auditorium to record the spot at which the foot came into contact with the
surface of the track during the starting dash and the sprint with full stride (approximately 60 m from the
starting line). The x-y coordinates of the runners’ foot prints on the track were calculated by the two-
dimensional direct linear transformation method (DLT method).
The step length was observed to increase with the sprint speed (p < 0.001) in both groups; further, the
step length of HG was longer than that of LG in the starting dash and the full stride (0.12 + 0.03 m, p <
0.003). The step frequency was maintained at almost the same level (4.56 + 0.16 steps/s) in the starting
dash and the full stride, and no difference was observed between the groups. Although there was no
difference in the step width, it decreased in both groups from 0.39 + 0.07 m in the 1st step of the starting
dash to 0.17 £ 0.04 m in the full stride (p < 0.001). These results suggest that sprinters change their step
length and step width according to the change in acceleration of the sprint running speed.
The results obtained suggest the following conclusions: (1) Sprinters should not be forced to have a
higher step frequency in the starting dash. (2) They should attempt a longer step length from the 1st step
of the starting dash. (3) They should maintain their step width not only in the starting dash but also in the
full stride.
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