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On the Relationship between Sports and Somatotypes in High School Girls
(1) With Special Reference to the Body Composition

Yoshio TOYOSHIMA
(REFIS64E10 A 31 H-SH)

In a girls’ high school of Akita City, pupils who belonged to the sports clubs of
naginata (halberd), volleyball and handball were measured of their somatotypes, and
the average values and their changes for 6 months period were compared among the
groups and with kana-typewriting club as the control. The results were described
below.

1) The subjects of the sports clubs were exceeded compared with the average
physiques of the same age groups of Japanese and Akita girls, but the control sub-
jects situated within the averages.

2) Increase in body height was smaller than those of body weight and chest
girth. Among the club, there was no difference in the increase rate of body weight,
but the handball group showed highest increase in chest girth.

3) In Rohrer's index, the naginata club showed the largest increase.

4) Increase in combined skinfolds was observed in all the sports groups, whereas
the control group showed 12% decrease in this item.

5) Values of lean body mass also were high in all the sports clubs compared
with that of the control.

6) Development of muscles shown as the arm and the thigh girths excluding the
subcutaneous fat layer was larger for all the sports clubs than the control group.
However, the relationships of the muscle developments with arm and the thigh were
different by the sports; increases were larger in arm for the naginata club, in thigh
for the volleyball club, and almost the same in arm and thigh for the handball club.
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Table 1. Mean values of body measurements and indices of somatotypes in the followup study
of high school girls belonged to the sports clubs. (M +S.D.)
Control Athletes
Group
Kana-Typewriting Naginata Volley Ball Hand Ball
N 47 29 26 24
It Year
ems June1980 |February1981| June1980 |February1981| June1980 |February1981| Junel980 |February1981
Body height (cm){156.95+ 4.25(156.92+ 6.73(157.94+ 2.50(158.09+ 5.72159.63+ 4.16|160.48+ 4.29|157.90 +19.58|158.74+15.23
Body vrveight (kg)| 50.00+ 7.39| 50.85+ 7.81| 53.68+ 6.76| 54.79+ 4.51| 56.34+ 4.80( 57.21% 3.69| 51.861+16.07| 54.42414.65
Chest girth (cm)| 81.80+ 6.81| 82.97+ 6.55| 83.74+ 4.43| 84.19+ 4.36| 84.17+ 1.59( 84.06+ 3.10| 81.63+15.68| 83.58+ 14.36

Rohrer's index

129.26+ 16.87|131.48 £16.30 | 136.17 £ 16.22 | 138.61 +:14.33138.90 £ 13.72{138.74 £ 14.63 | 131.19 - 28.07 [ 135.62 £ 27.29

Vervaeck’s index 83.96+ 8.09( 85.25+ 7.80( 87.00+ 6.79

87.91% 5.96

88.06+ 4.36| 88.05+% 3.41| 84.46+17.21( 86.87+16.10

Combined skinfold (mn)| 42.28+15.07| 37.19+11.03| 47.01+13.09

49.77+17.35

35.14% 4.76] 39.09% 7.74| 32.34+15.15] 36.26+17.81

Body density 1.046 +0.055| 1,052+0.022| 1.040£0.040

1.037+0.033

1.054+0.043 | 1.049+0.023| 1.057+0.073| 1.052+0.065

Body fat (%)] 22.85+ 7.07| 20.16% 5.21| 25.14% 5.66

26.32+ 8.55

19.36+ 1.19] 21.214 3.04| 18.03+ 7.79| 20.01% 8.03

Lean bedy mass  (kg)| 27.14+10.11| 30.69+ 7.62| 28.54+ 8.05

28.47+ 5.40

36.97+ 6.88| 36.00+ 5.08( 33.83+10.03{ 34.40%+ 8.74

Relative lean body énass

en) 17.24+ 6.27

19.48+ 4.46) 18.04+ 5.02

17.98+ 3.30

23.16+ 4.26| 22.43+ 3.20) 21.38+ 5.60| 21.62+ 4.87

Lean arm muscle (m)| 61.17+11.56| 63.36+ 8.88| 63.89+ 9.21

63.99+ 3.74

68.40% 7.10| 67.31% 6.49| 64.56+10.31( 65.34+11.84
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Table 2. Mean values of increasing rates of somatotypes during the six months period. (%)

Control Athletes
Group
Kana-Typewriting Naginata Volleyball Handball
Items N 47 29 26 24
Body height (em) 100.0 100.1 100.5 100.5
Body weight (kg) 101.7 102.1 101.5 104.9
Chest girth (em) 101.4 100.5 99.9 102.4
Rohrer’s index 101.7 101.8 99.9 103.4
Vervaeck's index 101.5 101.0 100.0 102.8
Combined skinfold (mm) 88.0 105.9 111.2 112.1
Body density 100.6 99.7 99.6 99.5
Body fat (%) 88.2 104.7 109.5 111.0
Lean body mass (kg) 113.1 99.8 97.4 101.7
Relative lean body mass (g/cm) 113.0 99.7 96.8 101.1
Lean arm muscle (mm) 103.4 100.2 98.5 101.0
Lean arm & leg muscles  (mm) 102.0 97.4 100.3 104.9
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Fig. 2. Mean body weight of survey groups and their increasing rates.
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