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[Purposel

This study aimed to identify technical factors related to athletic performance during foot contact hurdling of a
3000m steeplechase.

[Methods]

The study included 7 males who were 3000m steeplechasers including 1 top-level athlete. During a regular
training session, the motions involved in hurdle clearance and the phases immediately before and after
clearance in a 1000m steeplechase training were recorded from the side using a video camera.

Coordinates of 23 body landmarks were extracted using motion analysis software. The velocity of the center of
mass (COM) and changes in each phase were calculated using these coordinates. The following distances were
calculated: distance from takeoff to the hurdle, distance from the hurdle to landing, height and length of
hurdle clearance, angle between the resultant velocity vector at takeoff and landing on the horizontal plane,
angle of the lower leg at foot contact with the hurdle, and horizontal distance between foot contact point and
the COM.

Pearson’s product—-moment correlation coefficients were used to examine associations between season-best
time and the kinematic variables, whereas Spearman’s rank correlation coefficients were used for analyses of
the non-normally distributed variables for lower leg angle. Statistical significance was set at p < 0.05.

[Results]

Season-best time showed significant negative correlations with vertical velocity in the takeoff phase (r = —
0.76, p < 0.05), horizontal velocity in the landing phase (r = —0.77, p < 0.05), changes in horizontal velocity
before and after foot contact with the hurdle (r = —0.82, p < 0.05), clearance height (r = —0.83, p < 0.05), and
landing distance (r =—-0.91, p < 0.01).

In addition, significant negative correlations were found between the lower leg angle at foot contact and
changes in horizontal velocity before and after foot contact (p = —0.82, p < 0.05), and the lower leg angle at foot
contact and the horizontal distance between the foot contact point and body COM (p = —0.86, p < 0.05).

[Conclusion]

Athletes with higher competitive performance demonstrated greater vertical velocity during takeoff, greater
horizontal velocity during landing, higher clearance height, and longer landing distance during hurdle
clearance with foot contact. Furthermore, smaller reductions in the horizontal velocity before and after foot
contact were associated with a forward-inclined lower leg orientation at hurdle contact. These findings
suggested that lower leg orientation plays an important role in minimizing deceleration and maintaining
horizontal velocity in the 3000m steeplechase.
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