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Measurement of Body Fat by Impedance Technique

Deock Won Kim*, Chul Gyu Song**, and Soo Kwan Hwang***

Bioelectrical impedance method for measuring human body composition is based upon the principle
that the electrical conductivity of the fat-free mass(FFM) is far greater than that of the fat. Deter-
mination of impedance was made in 30 healthy and obese men aged 40.9+14.7 yr(mean+SD) and
25 healthy and obese women aged 44.0+10.2 yr. A commercial impedance body fat analyzer was
used with a four electrode arrangement that introduced a painless constant current(1mA at 50 kHz)
into the body. Linear relationships were found between impedence values and FFM(r=—0.786) and
between weight and FFM(r=0.837). Signigicant increases in the correlation coefficients were ob-
served when the predicator Ht*/Z was regressed against FFM(r=0.912) where Ht is height and Z 1s
impedance.

A linear regression equation, FFM=0.586 (Ht?/Z) +0.317(Weight) —1.674(r=0.977), was found.
The correlation coefficient of % body fat between the impedance and infrared methods was 0.898.
These data indicate that the bioelectrical impedance technique is a reliable and valid approach for

" the estimation of human body composition, This method is safe, noninvasive, prouides rapid measure-
ment, requires little operator skill and subject cooperation, and is portable.

Finally measurement of percent body fat was made possible using both the regression equation

and a developed impedance measuring device which measures impedance between wrist and ankle.
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Fig. 1 Absorption of infrared light in a lean and
obese person(above), and in pure water and
pure fat(below),
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Fig. 2 Diagrammatic representation of impedance
plethysmograph using a four electrode arr-
angement.
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Table 1 Physical characteristics of 55 male and female subjects.

 AH30%) o] ZH(257)
Ho+FFERA ¥ 4 HF+ I AA 3 4
Age(yrs) 40.9+14.7 14— 69 44.0+10.2 18— 63
Height(cm) 171.9+ 6.7 158—185 159.1+ 4.2 150—167
Weight (kg) 70.1+13.0 48—104 572+ 9.2 44— 85
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Fig. 3 Circuit diagram of the impedance body fat measuring system developed in this study.
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Table 2 Measured values of 55 subjects

W AH30%) o AH257)
HE+EFHA IR ALt FFAR} Ho4
o A(2) 505.3+71.6 387—689 604.6 +69.3 437-811
Ht*/Z(em?/2) 59.6+ 8.7 42— 773 423+ 5.5 32.4—-571
vz v A (kg) 55.8% 6.3 454—67.1 40.2+ 5.3 31.5—49:6
A A 8H&(Z) (%) 192+ 6.9 b.b—32.7 263+ 4.‘8 19.2—42.4
A A& (IR) (%) 19.7+ 6.1 7.3—30.8 2351 42 23.5—38.1
v 3L HtY/Z=RAA4/ 4
3 AE Y 4x A3AS
Table 3 Correlation coefficient matrix for the eight variables
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1} o] 1
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A AH-&-(IR) 0.052 -.002 0.192 0.304 -.461 -315 0.898* 1
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Fig. 4 Correlation between Ht?/Z and fat-free mass.

30 35

—137-



—WIEEEE I B 134, B2 19928 -

|
y= .6B6x+4.727, R-squared: 767

Fat free mass [kgl

40 50 €0 70 80 90 - 100 10
Weight (kg)

3y 5 A3 wA FAle] Az,
Fig. 5 Correlation between weight and fat-free

mass.
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Fig. 6 Correlation of % body-fat measured by im-

pedance and infrared techniques.
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