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The Relationship Between the Swimming Velocity
Japanese Top Junior Swimmers and
Their Muscle Mass According to Growth Development

R WG

Akiharu SUDO

Abstract

This study examined the relationship between the swimming velocity Japanese
top junior competitive swimmers and their muscle mass according to growth
development. With swimmers involved in a swimming club as subjects, at the site of
a Japan Swimming Club Association-held swimming tournament (all-Japan inter-
block tournament), measurements were taken for body composition (weight,
amount of body fat, amount of muscle in and bilateral difference between arms/legs/
body trunk, etc.). The subjects were comprised of 502 between the ages of 11 and
18. For the swimming records, the records officially recognized by the Japan
Swimming Federation for this tournament were used. Physical attributes of
swimmers participating in this tournament were grouped by age and gender, and
with regards to the swimming records, four swimming styles (Free/butterfly/
backstroke/breaststroke) were used for 50m, and muscle mass (body trunk/arms
(bilateral) /legs (bilateral)) measurement values were comparatively examined.
Results showed that for height, values were high compared to the national average
for those aged 13 and under, and for those above 13 years old the values showed
tendencies similar to the national averages. With differences in amounts of body fat
between genders in particular, males showed body fat amounts of 10% or less for
those aged 15-16 years old. Also, regarding differences in upper limb muscle mass
between genders, males showed high values from age 15 and above. On the other
hand, while there were differences between genders with regards to lower limb
muscle mass, gradual increases in accordance with age were displayed. Additionally,
results of the examination of the relationship between swimming records and muscle
mass showed that for males, a significant direct correlation among the four
swimming styles was recognized, but those tendencies were only observed in the
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butterfly stroke for females. In particular, for females direct correlations between

lower limb muscle mass and swimming velocity were recognized in all swimming

styles. Particularly for the females freestyle, backstroke, and breaststroke, it can be

considered that the increasing of upper limb muscle mass is an important factor in

the improvement of competition power.
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