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Abstract

Body mass index, calculated as body weight divided by height squared (BMI: kg/m?)
is one of the useful variables for detect an overweight. The purpose of this study was
to inspect it in active female students and to calculate an optimal allometric exponent
corrected by lean body mass (LBM). The “p” values are derived by determining the
allometric relations between body weight and height (body weight = a x height?).

302 female students’ data (among 15 to 30 % body fat) were used. The average (and
S.D.) of height, weight, percent body fat, LBM and BMI were, 1.602 (0.053) m, 55.5 (6.0)
kg, 23.7 (3.3) %, 42.3 (4.4) kg and 21.5 (1.7) kg/m?, respectively. A value of “p” was 2.38

by an allometric analysis from LBM and numerical formula to correct the BMI was follow.
body weight

height2'38 35

corrected BMI =

Sixteen subjects out of 302 subjects were overweight (BMI = 25), detected by normal

calculation in spite of their percent body fat were less than 30 %. Eleven subjects out of

sixteen subjects were not overweight (BMI < 25), calculated by corrected BMI formula.

Therefore, proposed numerical formula is useful to detect an overweight for active female
students or athletes.
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Body Mass Index and Optimal Allometric Exponent for Active Female Students
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Quetelet 5%=BW (kg) + H(m)? 18~ 252
Rohrer #§8=BW (kg) + H(m)*>x10 100~ 1604}
BW: body weight, H: height
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Table 1. Group characteristics of the subjects under 30% body fat.

height weight % fat LBM BMI BMIwb  BMI b Rohrer

n =302 (m) (kg) (%) kg)| (kgm) (kgm™?) (kgm>*)  (kg/m’)
mean 1.602 55.5 23.7 42.3 21.5 21.5 21.5 134.5
S.D. 0.053 6.0 33 4.4 1.7 1.5 0.9 10.9
Min. 1.470 41.5 153 32.1 17.0 17.6 19.5 108.2
Max. 1.730 78.6 29.8 59.3 27.3 26.2 24.5 163.1
CV(%) 33 10.9 14.0 10.3 7.8 6.8 4.2 8.1
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Figure 1. The relationship between body height and
BMI.
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Figure 3. The result of the allometric analysis
between body height and weight.
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Figure 2. The relationship between body height and
Rohrer index.
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Figure 4. The relationship between body height and
BMI wb.
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Figure 5. The result of the allometric analysis
between body height and LBM.

Table 2. The differences among BMI /b and BMI.

59

30
E? 25
£
220
Q
=15
=
= y = 0.00x+21.5
;3 10 r=0.000
“:’ n.s.
S 5
®:BMI>25
0
1.45 1.50 1.55 1.60 1.65 1.70 1.75

body height (m)

Figure 6. The relationship between body height and
BMl ib.

An oval shows 90 % range of the data and a box of the center shows an average.
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Table 3. Group characteristics of the subjects over 30% body fat.

height weight % fat LBM BMI BMIwb  BMI b Rohrer

n=>51 (m) (kg) (%) kg)| (kgm’) (kgm*?) (kgm>*®*)  (kg/m’)
mean 1.583 60.2 31.9 41.0 24.0 23.8 23.7 151.8
S.D. 0.053 6.2 2.0 4.2 1.8 1.5 1.5 11.8
Min. 1.472 47.1 30.0 322 20.0 20.4 20.6 126.9
Max. 1.724 80.0 38.8 54.6 27.2 26.6 26.4 173.3
CV(%) 33 10.3 6.2 10.2 7.3 6.5 6.2 7.8
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