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Relationship between maximal oxygen uptake and body composition. :
Comparison of prepubertal and adult male swimmers

Takashi HARADA, Kayo SAKURAI, Osamu MIYAGI
Toshihiro ISHIKO and Kaoru KITAGAWA

Abstract

Purposes of this study were to investigate how maximal oxygen uptake (\./'Ozmax) relates to body
weight and lean body weight in male swimmers, and to clarify characteristics of prepubertal male
swimmers. 17 prepubertal male swimmers with a mean age of 11.3+0.6 years and 19 college male
swimmers of 20.4 0.9 years old were measured for lean body weight by underwater-weighing method and
\./'Ozmax by flume swimming. They all were well trained swimmers. Correlation between \./Ozmax and
lean body weight for prepubertal swimmers was found to be higher (r=0.898, p<0.001) than for college
swimmers (r=0.604, p<0.01). In addition, correlation between \./'Ozmax and body weight for prepubertal
swimmers was found to be higher (r=20.825, p<0.001) than for college swimmers (r=0.588, p<0.01). It
was also shown that prepubertal swimmers had a significantly smaller \./'Ozmax per 1 kg of lean body
weight than college swimmers. Therefore, it was concluded that the respiratory-cardiovascular system
of prepubertal male swimmers was not matured or improved enough for \'/Ozmax measurement even

when they were well trained for their age.
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Table 1. Comparison of physical characteristics of prepubertal male
swimmers and college male swimmers.

Group P Group C Diff.
N 17 19

Age (years) 11.3%0.6 20.47%0.9 p<0.001
Height (cm) 148.0%6.4 174.8+5.3 p<0.001
Body Weight (kg) 38.6+4.7 65.8+4.8 p<0.001
Body Density (g-ml™) 1. 063210. 0235 1. 0747+0. 0074 p<0.05

%fat (%) 12.31+4.8 11.0£3.0 NS
Fat (kg) 4.8+2.0 7.3+2.0 p<0.01
LBW"! (kg) 33.9%4.3 58.5+4. 8 p<0.001

Values are means+S.D.

Group P:Prepubertal male swimmers, Group C:College male swimmers

"' LBW:lean body weight

Table 2. Swimming training level and performance level of the subjects.

Group P Group C Diff.
Swimming experiences (years) 6.5£1.8 13.1+2,2 p<0.001
Swimming distance of training (km- week™) 23.4%+7.0 48.0%2. 4 p<0.001
Best time of 100m FR"' (sec) 67.6%2.3 54.7%0.9 p<0.001
Performance level of 100m FR™ (grade™?) 6.7%£1.1 7.0%0.7 NS

Values are means*= S.D.

Group P:Prepubertal male swimmers, Group C:College male swimmers
*! Fr - Front crawl, *? approved by Japan Amateur Swimming Federation
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Fig. 1 Relationships between \./’OZmax and body weight, lean body weight.
Group P : Prepubertal male swimmers, Group C : College male swimmers.

Table 3. Comparison of aerobic power and HRmax of prepubertal male
swimmers and college male swimmers.

Group P Group C Diff.
VO2max (1-min™) 2.20%0.25  4.46+0.24 p<0.001
VO2max- Wt (ml-kg'-min)  56.3%4.0 67.9+4.2 p<0.001
\v/'Ozmax-LBW'l T (ml'kg'-min")  65.1%+3.8 76.8+5.2 p<0.001
HRmax (beats-min’") 186.4%+7.2  182.3%10.2 NS

Values are means*+ S.D.

Group P : Prepubertal male swimmers, Group C : College male swimmers

"' LBW : Lean Body Weight
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