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Quantitative evaluation of the human muscle
hardness using the new-developed ultrasonography :

Comparison of the muscular hardness in upper arm
and thigh on female college athletes

W H 5 Y i S S R —) ok R
Shiho SAWAIL Eiji FUJIITA and Tetsuo FUKUNAGA

Abstract

The body shape, body composition and the muscle hardness of upper arm and thigh were measured for total of 128
people, including 108 female students who practicing specific athletic sports and 20 non athletes in our college. The
muscle hardness was estimated using the new-developed ultrasonic instrument (mhULT) which had a pressure gauge
atached to the probe of a B-mode ultrasonic diagnostic equipment. The mhULT can make it possible to estimate the
amount of muscle deformation to pressure of the probe in real time. As a result, the upper arm muscle indicated no
significant difference in muscle hardness among sports categories, however, the significant difference for muscle
hardness was recognized in thigh muscle among the athletes of different sports categories. On the other hand, a negative
correlation was shown between the muscle hardness and muscle thickness in thigh muscle. From these results, it is
considered that the mhULT medhod is usefull to estimate handily a quantitative evaluation of the muscle hardness.
Further consideration will be needed to make clear the muscle hardness for the movement style peculiar to sports
categories.
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