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[Purposel
In this study, we aimed to clarify the characteristics of the 400 m flat and 400 m hurdle
sprints based on the differences in the lower-limb muscle activities.

[Methods]

The subjects were four male athletes specializing in 400 m hurdle running. The subjects
were 22.25+2.21 years old, and 177.6+4.61 cm tall, weighting 68.0+5.5 kg. On an athletic
field with an all-weather track, a running test was conducted up to the 200 m mark,
simulating a 400 m flat and 400 m hurdles. Each athlete was wearing a wireless
electromyograph to measure the muscle activity and ground reaction force of the lower
limbs. The target muscle groups were the gluteus maximus (GMX), gluteus medius (GME),
rectus femoris (RF), vastus lateralis (VL), biceps femoris (BF), medial gastrocnemius,
soleus, and tibialis anterior (TA) of both lower limbs for 16 muscles, for which data were
obtained.

[Results]

Compared to sprinting in the first half of the 400 m flat, sprinting in the first half of the
400 m hurdles showed significantly higher values for VL in the right and left legs during
the stance phase and higher values for all muscles although not significantly different. For
the swing phase, the values were significantly lower for the GMX, GME, RF and TA of the
left leg and RF and TA of the right leg, and lower in most muscles, although not
significantly different.

[Conclusion]

Sprinting in the first half of the 400 m hurdles, the muscle activity is higher in the stance
phase because the muscles work by braking to adjust the stride and induce movements
that increase the flight time. Moreover, because no pitch-enhancing movements are made
in the swing phase, the hip and knee muscle activities working for flexion and extension
were low. The high muscle activity during the stance phase of the 400 m hurdle sprint
may be less efficient for running.



