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Abstract

The validity of the body mass index (BMI) as an indicator of obesity was evaluated in a group
of children aged 6 to 10 yr (n=327). Bioelectrical impedance analysis (BIA) using 50-kHz and
tetrapolar electrodes was used for evaluating body composition. The indicator of true obesity
was %Fat. For boys, obesity was defined as =25%Fat. For girls, the cutoff for obesity was =
30%Fat. On the other hand, obesity was defined as a BMI and total body fat mass (TBFM) at or
above the 90th percentile and standard deviation of the average body mass for age- and
sex-specific data in this study. There were correlations between BMI and TBEM or %Fat.
Therefore, it appears that the BMI as determined in this study is a far more useful index with
which to assess obesity, and is a reasonable indicator of fatness. However, when %Fat as
determined by BIA was used as the criterion for obesity, BMI had high specificity (99.1% for
boys and 98.9% for girls) and slightly lower but variable sensitivity (70.6% for boys and 94.4%
for girls). Thus, almost all children who were not obese were classified correctly. In contrast,
a considerable proportion of children who were obese were not correctly identified using BMI.
We conclude that BMI should be used with caution as an indicator of childhood obesity.
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Table 1. Physical characteristics of subjects

Boys Girls Gender differences
n 133 194
Age, yr 8.0+1.0 8.0x1.0 ns
Stature, cm 128.5£8.1 128.8+8.1 ns
Body mass, kg 27.65%6.56 27.80+6.55 ns
Total body fat mass, kg 5.4£3.2 6.6£3.3 p<0.0]
Subcutaneous fat mass, kg 3.0£2.8 3.5x2.5 ns
Internal fat mass, kg 2.4+1.0 3111 p<0.001
Body mass index, kg/m’ 16.55+2.31 16.55+2.44 ns
Percentage total body fat mass, % 18.5+6.3 22.8+6.3 p<0.001
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Table 2. Numbers of non-obesity, overweight, and obesity children classified as percentile
of BMI and %TBFM, and classified as %SBM and criterion for overfatness

BMI-%ile %TBFM-%ile %SBM %Fat

Boys

Non-obesity 100(75.2%) 100(75.2%) 105(79.0%) 97(72.9%)
Overweight 20(15.0%) 20(15.0%) 14(10.5%) 19(14.3%)
Obesity 1309.8%) 13(9.8%) 14¢10.5%) 17(12.8%)
Girls

Non-obesity 146(75.3%) 146(75.3%) 148(76.3%) 156(80.4%)
Overweight 29(14.9%) 29(14.9%) 25(12.9%) 20(10.3%)
Obesity 19(9.8%) 19(9.8%) 21(10.8%) 18(9.3%)
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Table 3. Comparison among means and standard deviations of body fat variables for boys and girls
classified as percentile of BMI and %TBFM, and classified as %SBM and criterion for %Fat

BMI-%ile %TBEM-%ile %SBM %Fat
Boys
Overweight
Total body fat mass, kg 74 21 75420 7.1 £27 71 £L7
Subcutaneous fat mass, kg 4.6 1.9 44126 4.5 +25 43 £10
Internal fat mass, kg 28 £1.1 31£10 26 16 2810
% Total body fat mass 22.6 £5.3 249 %18 216 £59 24.6 £3.6
Obesity
Total body fat mass, kg 125 £3.4 12.8 £2.9 122 +3.6 12.7 £2.9
Subcutaneous fat mass, kg 9.7 £3.3 9.4 3.2 9.3 136 10.0 £2.9
Internal fat mass, kg 28 %15 34+tL5 29+15 2815
% Total body fast mass 30.0 244 318 £2.0 29.2 +4.3 305 34
Girls
Overweight
Total body fat mass, kg 81215 87 %21 75120 8216
Subcutaneous fat mass, kg 4.7£09 48 *21 4.2 £ 1.4* 48 0.8
Internal fat mass, kg 332412 39410 3311 352413
% Total body fat mass 25.6 £5.0 28.9 £ L.7** 24.6 5.5 268 +31.9
Obesity
Total body fat mass, kg 146 £2.9 141 £34 142 £33 14.3 £33
Subcutaneous fat mass, kg 9.8 £23 2.0 2.9 9.5 £2.5 9.6 23
Internal fat mass, kg 49 £12 51xL0 4812 4.6 14

% Total body fat mass 35.2£3.9 35.6 £3.5
significant difference vs %Fat; *p<0.05, **p<0.01 ,***p<0.001

348 £4.3 34.9 £4.1
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Table 4. Sensitivity and specificity of definitions based on criterion for %Fat

BMI-%ile %TBFM-%ile %SBM
Boys
Overweight
Sensitivity, % 42.1 52.6 21.1
Specificity, % 89.5 91.2 912
Obesity
Sensitivity, % 70.6 70.6 64.7
Specificity, % 99.1 99.1 974
Girls
Overweight
Sensitivity, % 60.0 60.0 35.0
Specificity, % 90.2 90.2 89.7
Obesity
Sensitivity, % 944 83.3 94.4
Specificity, % 98.9 97.7 97.7
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Fig.2. Body composition indices per body mass in obese children according to classified BMI,
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