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Functional leg strength exercises for sprint runners
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Abstract

The purpose of this study was to examine the muscle-tendon complex (MTC) behavior
and the muscle activation during the hip extension-flexion exercises in order to compare
those during sprint running movements. The 10 male sprinters performed six functional
strength exercises which related to running movements: The hip extension and flexion
exercises were performed without and with the manual loads, respectively. The hip and knee
joint angles and angular velocities were measured by 2D kinematics as well as surface
electromyogram (EMG) and length changes of MTC of four muscles (gluteus maximus,
biceps femoris, iliopsoas, and rectus femoris) were measured during exercises. In hip-flexion
exercises, the iliopsoas MTC shortened with high muscle activities. With higher load
exercises, the EMG and length changes profiles in the shortening phase of the iliopsoas were
similar to those of during sprint running. The activities and length changes of gluteus and
biceps femoris in the hip-extension exercises became similar with those profiles during the
contact phase of running. These results suggest that the manual load exercise related with
the running movement phases can provide the stimulus for training load of sprinters
functionally.
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Figure 1. The exercises of hip flexion for the recovery leg swing.
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Figure2. The exercises of hip extension for the leg contact.
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Table 1. Maximum angular velocity of the hip joint during the shortening phase in each exercises.

(DBox swing @Swing-con @Swing-ecc @Box kick BXKick-con (®Kick-ecc
(hip flexion) (hip flexion) (hip extension) (hip extension) (hip extension) (hip flexion)
M“?mlx 206.48 77.79 62.62 147.66 73.76 6738
angularvelocity +64.59 +1247 +1736 +4836 +1938 +17.03
(deg/sec)

Table 2. Maximum angular velocities of the leg touch down and the hip joint during sprint running.

Ito et al., (1994)

n=5

Fukuda etal., (2008)
n=4

Maximum leg touch down
velocity (deg/sec)

Maximum extension velocity
of hip joint (deg/sec)

469.86£129.36

703.30+146.3

555.89%10.05

764.87£67.52

OHMINET Y, KEETONL—= T
FHiC & D K E B T OB e T —
M LT 52 EIRENTWS (Caizzo et al,
1981, p.752; A - & F, 1982, pp.148-150).
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A EE s (7135, 1981, p90) Z &
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