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a specificity of 99.3% for estimating body fat.

Pediatr Soc 2003;46:751-757)

Correlation between Body Fat Percent Estimated by Bioelectrical
Impedance Analysis and Other Variable Methods

Hye Won Yom, M.D., Su Jung Kim, M.D., Il Tae Whang, M.D. and Young Mi Hong, M.D.

Department of Pediatrics, College of Medicine, Ewha Womans University, Seoul, Korea

Purpose : Obesity is a significant health problem with medical and psychological consequences for
children and adolescents. The purpose of this study was to assess the correlation between body fat
percent using bioelectrical impedance(BI) and other variable methods.

Methods : We measured height, weight, body mass index(BMI) and body fat percent by skinfold
thickness(ST) and BI in 1,035(496 male; 539 female) children from seven to 18 years of age. The
correlation coefficients between BI and each of the other different methods were obtained. The sen-
sitivity and specificity to predict obesity by these several methods were studied.

Results : Fat percent estimated by BI analysis and BMI showed a strong correlation(r=0.749). Fat
percent estimated by BI analysis and ST showed a very strong correlation(r=0.835). At the 95th per-
centile cut-off point for BI, ST showed a sensitivity of 57.7%, and
mating body fat. At the 95th percentile cut-off point for BI, BMI showed a sensitivity of 84.9%, and

Conclusion : The fat percent estimated by BI analysis correlated strongly with ST or BMI. BI anal-
ysis is an objective and accurate method for estimating body fat in childhood obesity. (J Korean

Key Words : Bioelectrical impedance, Body mass index, Skinfold thickness, Body fat percent
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Table 1. Several Parameters Data According to Age

Fat%(%)
Age(yr) BMI(kg/m?) AC(cm) WHR
ST BI

7-8 169+2.3 17.8+26 0.9+0.01 16.1+35 205+65

9-10 180+29 19.8+3.1 0.9+0.02 169+48 234+77
11-12 196+35 22.0+35 0.8+0.10 19.0+59 25.2+7.0
13-14 220+48 24.8+41 0.8+0.12 216+78 27.1+90
15-16 214+36 247+3.7 0.8+0.04 204+6.8 264+78
17-18 217£3.0 25.8+4.0 0.8+0.05 19.8+59 %5+7.7

Values are mean=®SD
Abbreviations : BMI, body mass index; AC, arm circumference; WHR, waist hip ratio; ST, skinfold thickness; BI, bioelectrical
impedance

Table 2. Correlation Coefficients among the Several Param- 50 - y=0.3276x+14.518
eters r=0.567, £<0.01 .

BM19 AC ST(cm) Fat%(%) 40 - % $.%e. °

(kg/m‘) (Cm) SC T ST BI .. ® * o

E 30+

WHR 0426 0138 0.404 0.487 0.378 0.478 L
AC 0844 1 0.708 0.617 0.615 0.567 2 .
e 0826 0708 1 0820 0923 0.784 207
T 0768 0617 0819 1 0915 0.816
Fat% by ST  0.747 0615 0924 0915 1 0.835 10 | e o
Fat% by BI 0749 0567 0.784 0.816 0835 1 .
Abbreviations : BMI, body mass index; AC, arm circumfer- 0! L : J
ence; WHR, waist hip ratio; SC, subscapular; T, triceps; ST, 0 20 40 60
skinfold thickness; BI, bioelectrical impedance Fat percent by BI(%

Fig. 2. Linear correlation between fat percent by bioelectrical
impedance and arm circumference.

60 - y=0.659x+2.693
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Fig. 1. Linear correlation between fat percent by bioelectrical 0 20 40 60
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Fig. 4. Linear correlation between fat percent by bioelectrical
impedance and waist/hip ratio.

Table 3. Sensitivity and Specificity of Skinfold Thickness for
Estimating Body Fat at 85 Percentile Cut-Off Point by
Bioelectrical Impedance

ST >85 percentile

BI >85 percentile

Positive Negative Total
Positive 109 48 157
Negative 47 831 878
Total 156 879 1,035

Sensitivity : 69.9%, Specificity : 94.5%
Abbreviations : BI, bioelectrical impedance; ST,
ness

skinfold thick-

Table 4. Sensitivity and Specificity of Skinfold Thickness for
Estimating Body Fat at 95 Percentile Cut-Off Point by
Bioelectrical Impedance

ST >95 percentile

BI >95 percentile

Positive Negative Total
Positive 30 24 54
Negative 22 959 981
Total 52 933 1,035

Sensitivity : 57.7%, Specificity : 97.6%
Abbreviations : BI, bioelectrical impedance; ST,
ness

skinfold thick-
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gt 64 o]l FHE] AIVIZAl Frketh 641 ool Ao}

Table 5. Sensitivity and Specificity of Body Mass Inedx for
Estimating Body Fat at 85 Percentile Cut-Off Point by
Bioelectrical Impedance

BMI >85 percentile

BI >85 percentile

Positive Negative Total
Positive 130 29 159
Negative 27 849 876
Total 157 378 1,035

Sensitivity : 81.8%, Specificity : 96.9%
Abbreviations : BI, bioelectrical impedance;
index

BMI, body mass

Table 6. Sensitivity and Specificity of Body Mass Index for
Estimating Body Fat at 95 Percentile Cut-Off Point by
Bioelectrical Impedance

BMI >85 percentile

BI >85 percentile

Positive Negative Total
Positive 45 8 53
Negative 7 975 982
Total 52 933 1,035

Sensitivity : 84.9%, Specificity : 99.3%
Abbreviations : BI, bioelectrical impedancel;
index

BMI, body mass
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