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Validity of Bioelectrical Impedance Analysis(BIA) in
Measurement of Human Body Composition

Hyung Suck Kim, M.D. and Su Yung Kim, M.D.

Department of Pediatrics, College of Medicine, Pusan National University, Busan, Korea

Propose : Body composition by bioelectrical impedance analysis(BIA) is a very useful method of
analysing body composition. BIA is non-invasive, inexpensive, nonhazaedous and reproducible tech-
nique. The aim of this study was to determine the level of agreement between body composition
measurement by BIA and dual-energy X-ray absorptiometry(DEXA).

Data was examined in 100 children(male 58; female 42), who visited Pusan National Hos-
pital. Weight(kg) and height(cm) were measured, and body compositions were analyzed with fat
mass, lean body mass, body fat percent by BIA and DEXA methods.

Results : Comparison of the DEXA and BIA methods showed highly statistically significant corre-
lations in measurement of human body composition(fat mass, lean body mass, body fat percent).
Conclusion : BIA should be considered as the method of choice in measurement of human body
composition, since it’s non-invasive, reliable, rapid, nonhazaedous and inexpensive, using portable
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Table 1. Auxology and Values for Fat Body Mass(FBM),
Lean Body Mass(LBM) and Percent Body Fat(%BF) Mea-
sured by Bioelectrical Impedance Analysis(BIA) and Dual En-
ergy X-ray Absorptiometry(DEXA) in the Study Subjects

All(n=100) Males(n=58)  Females(n=42)

Age(year) 96+28 99+£25 9.3£3.1
Weight(kg) 354%+115 37.7%+12.0 32.1%+10.1
Height(cm) 134.7%+15.7 136.8+14.4 131.7£17.2
BMI(kg/m?) 189+3.9 19.6%4.0 18.1+35
FBM(kg)

BIA 10.1+5.8 10.8£6.3 9.1£49

DEXA 9.8£6.0 105£6.8 9.0t45
LBM(kg)

BIA 25.3+£74 269+78 23.1£6.2

DEXA 26.0t7.4 275176 24.0£6.7
%BF

BIA 26.7£9.4 26.61+9.9 26.8+£8.8

DEXA 25.3£95 249%+10.9 2569+7.2
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Fig. 1. Relationship between lean body mass(LBM) measured

by dual energy X-ray absorptiometry(DEXA) and bioelectrical
impedance analysis(BIA) in 100 subjects(P<0.001 for both

sex).
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Fig. 2. Relationship between fat body mass(FBM) measured
by dual energy X-ray absorptiometry(DEXA) and bioelectrical

impedance analysis(BIA) in 100 subjects(P<0.001 for both
sex).
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Fig. 3. Relationship between percent body fat(%BF) measured
by dual energy X-ray absorptiometry(DEXA) and bioelectrical

impedance analysis(BIA) in 100 subjects(P<0.001 for both
sex).
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Fig. 4. Bland-Altman plot showing the difference between fat

body mass(FBM) by bioelectrical impedance analysis(BIA) and
FBM by dual energy X-ray absorptiometry(DEXA).
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Fig. 5. Bland-Altman plot showing the difference between
Lean body mass(LBM) by bioelectrical impedance analysis
(BIA) and fat body mass(FBM) by dual energy X-ray ab-
sorptiometry (DEXA).
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Fig. 6. Bland-Altman plot showing the difference between
percent body fat(%BF) by bioelectrical impedance analysis
(BIA) and %BF by dual energy X-ray absorptiometry(DEXA).
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Linear regression
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Male

cients for Lean Body Mass(LBM), Fat Body Mass(FBM), and

Percent Body Fat(%BF) Obtained from Bioelectrical Imped-
ance Analysis[BIA(x)] and Dual Energy X-ray Absorptio-

Table 2. Linear Regression Equations and Correlation Coeffi-
metry[DEXA(y)] Measurements

LBM(kg)
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