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Abstract

The purpose of this study was to investigate the characteristics of the trunk motion at mid-phase of
men’s 100m races in the Nagano Athletics Championships 2006. The subjects were 12 male
sprinters selected for their fast finishing time. They were videotaped with two fixed video cameras (60fps);
then the three-dimensional coordinates of their body segment end points were calculated using a DLT

technique.
The results were as follows:

1) The finishing time showed significant correlations of forward displacement of the center of body
mass (CM) during the support phase, the shoulder rotation range around the vertical axis, the shoulder
rotation angles at the first part of the recovery phase and at the instant of foot contact.

2) During the 30-60m section, faster sprinters showed greater hip rotation midway through the
recovery phase (30-60m sprit time vs. finishing time, r=0.98, p<0.001).

3) The sideward shoulder displacement was related to the shoulder rotation range ¢=0.85, p<0.001)
and forward displacement of CM during the support phase =0.61, p<0.05).

4) Sprinters with shorter step width showed greater hip rotation during the first part of the recovery

phase.

These results indicated that faster sprinters in this study tended to have greater shoulder rotation,
and they sprinted with trunk twisting that caused the supporting leg’s hip to rotate backward in a
horizontal plane during the support phase. Data from previous studies of top-level Japanese sprinters
coupled with these results suggest that sub-top level sprinters should attempt to stop the backward rotation
of the supporting leg’s hip at the mid point of the foot contact phase.
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