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Differences in the sprint performance of elementary school children

with different foot strike patterns
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[Abstract]

The aim of this study was to clarify the distribution of foot strike patterns and relationships between
the foot strike patterns and the parameters for sprint performance. Performances in a 50-m sprint race
run by 334 boys (41 first graders, 51 second graders, 55 third graders, 66 fourth graders, 55 fifth graders,
and 66 sixth graders) and 310 girls (48 first graders, 47 second graders, 45 third graders, 60 fourth
graders, 48 fifth graders, and 62 sixth graders) were analyzed. Their foot strike patterns, foot contact
times, aerial times, ratios of contact time to aerial time over the distances from 20 m to 30 m were
analyzed from images recorded by a high-speed video camera. Their sprint speeds, step frequencies, and
step lengths were analyzed from images recorded by a video camera. The numbers of Rear-foot strike
pattern (RF), Mid-foot strike pattern (MF), and Fore-foot strike pattern (FF) in boys were 232, 82, and
20, respectively. The numbers of RF, MF, and FF in girls were 269, 34, and 7, respectively. One-way
analysis of variance and Tukey-HSD multiple comparison were used to compare the data among RF, MF,
and FF groups. In boys, the residual error from age-predicted sprint speed and the step frequency index
for MF (0.14+0.39 m/s (mean+SD), 1.11£0.06) and FF (0.35+0.54 m/s, 1.13£0.08) were significantly
greater than RF (-0.09+0.44 m/s, 1.05+£0.07). In girls, the step frequency index for MF (1.09+0.06) was
significantly greater than RF (1.04%0.06) and step length index for FF (2.19+0.26) was significantly
greater than RF (2.02+0.14). These results suggest that lower sprint speed in RF related to sprint
parameters such as the step frequency index. However, because of the lower ratio of MF and FF in
children compared to adults, the physical development and leg swing technique seem to influence the
foot strike pattern. Therefore, although foot strike patterns in children relates to their sprint performance,
their state of physical development and leg swing technique should be considered for effective sprint

coaching for foot strike.
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