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Key Factors Affecting Athletic Performance in Track and Field Athletes:
Measurement of the Viscoelasticity of Muscle-Tendon Complex During Contraction

Oda, Toshiaki
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This study aimed to measure the elastic and viscous coefficients of

muscle-tendon in track and field athletes using vibration methods. The subjects included 143
athletes from sprint, middle-distance, long-distance, and jumping events. The major results obtained
were as follows: in middle-distance athletes, both elastic and viscous coefficients of the muscle
significantly correlated with performance, while in long-distance athletes, there was no significant
correlation with the viscous coefficient. In short-distance athletes, it was found that the elastic
coefficient of the tendon was lower, and the slope of the elastic coefficient of the muscle was
higher in 100m runners compared to 400m runners. In long jumpers, a negative correlation was
observed between the elastic coefficient and performance. The results of the measurements revealed
the viscoelastic properties and their distribution by event, and finite element analysis was
conducted using these data.
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