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[Purpose]

This study compared medial gastrocnemius Muscle-Tendon Unit (MTU) behavior between normal walking
and race walking at the same speed to clarify how gait patterns influence MTU dynamics.

[Methods]

Seven race walkers (4 males and 3 females) performed normal walking and race walking at 8 km/h for 30 s
each on a treadmill. The fascicle length and pennation angle of the medial gastrocnemius were measured
using ultrasonography, whereas the lower limb joint angles and ground reaction forces were simultaneously
recorded using a three-dimensional motion capture system and force plates. Electromyography (EMG) was
used to record the muscle activity of the medial gastrocnemius. For statistical analysis, paired t-tests were
used for discrete values, and Statistical Parametric Mapping with paired t-tests was applied for time-series
data. The significance level was set at 5%.

[Results]

In the comparison between normal walking and race walking at the same speed, race walking showed a
significantly shorter step length and significantly higher step frequency. Regarding MTU dynamics, MTU and
fascicle length changes were significantly smaller during race walking, whereas no significant difference was
observed in the series elastic element (SEE) length change. During the first half of the stance phase, fascicle
lengthening and SEE shortening occurred simultaneously during normal walking, whereas both the fascicles
and SEE maintained nearly constant lengths during race walking. Additionally, the timing of MTU and SEE
shortening during the latter half of the stance phase differed between conditions. Furthermore, regarding
EMG activity patterns, race walking exhibited activity earlier than normal walking.

[Conclusion]

Race walking exhibited significantly smaller changes in the MTU and muscle fascicle lengths than normal
walking. Furthermore, during the first half of the stance phase, normal walking showed simultaneous muscle
fascicle lengthening and SEE shortening, whereas during race walking, both remained nearly constant. This
is thought to reflect the influence of maintaining knee extension, as required by race walking competition
rules. The EMG activity patterns indicated concentric contractions during normal walking and isometric
contractions during race walking.
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