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Step frequency and step length in Men’s 100-m sprint: Fastest sprinter without leg?
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Abstract: Recent technical developments of running-specific prostheses (RSPs) have allowed individuals with lower
extremity amputation (ILEA) to compete at levels never before achieved. However, there are still more than one second
gap between ILEA sprinters and able-bodied sprinters in world class 100-m sprint. To identify the differences in 100-m
sprint performance between two groups, we analyzed twenty-nine able-bodied elite sprinters and nineteen amputee sprinter
(T43 and T44) with RSPs from publicly available television broadcasts (Olympic Games and World Championships from
2008 to 2012). From the video images, we calculated average velocity, step frequency and step length. Average velocity
and step frequency in able-bodied sprinters were significantly higher than those of amputee sprinters. However, there was
no significant difference in step frequency between two groups. These results suggest that the difference in sprint
performance between the two groups would be attributed to differences in step length rather than step frequency.
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Figure 1. Vygg, (A), fuep (B) and L, (C)
in able-bodied sprinters (ABS) and
amputee sprinters (T43-T44). Filled and
unfilled circles represent an individual
4 value for ABS and T43-T44, respectively.
% Black bars represent the average value

S for each groups. A dagger () indicates a

‘ significant difference between 2 groups
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Figure 2. Relationship between f;, and Ly, in able-bodied
sprinters and amputee sprinters. Filled and unfilled circles
represent an individual value for able-bodied sprinters (ABS) and
amputee sprinters (T43-T44), respectively. Solid lines indicate a
finish time predicted by fi.,-Lye, relationships. Arrows within the
plot represent the fastest runner for each groups.
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