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The purpose of this study was to evaluate the data of body composition analysis (i.e., the
total body, the upper limbs, the lower limbs, and trunk) of healthy subjects obtained with the
new 8-electrode segmental bioelectrical impedance analysis (S-BIA) and compare them with
data obtained with dual energy X-ray absorptiometry (DXA) and magnetic resonance imag-
ing. The subjects were 30 healthy adults (15 men and 15 women) aged 24.9+3.5 years.
Positive correlations (p <0.001) were observed between the fat-free mass obtained with S-
BIA and DXA in the total body (»=0.973), in the right upper limb (»=0.947), and in the right
lower limb (»=0.950). The muscle volume of the right lower limb obtained with magnetic
resonance imaging was positively correlated (p<0.001) with the lean tissue mass obtained
with DXA (r=0.986) and the fat-free mass obtained with S-BIA (»=0.956). These results
suggest that the new 8-electrode S-BIA is a convenient, valid method of analyzing the composi-
tions of the whole body and of body parts.

(Tokyo Jikeikai Medical Journal 2005; 120 : 35-44)

Key words: body composition, healthy subject, segmental bioelectrical impedance analysis,
dual energy X-ray absorptiometry, magnetic resonance imaging
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Table 1. Physical characteristics of subjects
male female total
(n=15) (n=15) (n=30)
Age (year) 26.31+4.0 23.5+2.1 24.9+3.5
Body height (cm) 173.6£5.7 159.4+3.8 166.5+8.6
Body weight (kg) 69.2+7.3 57.4+73 63.3£9.3
BMI (kg/m?) 23.0+2.2 22.6+2.6 22.8+24

Values are mean+=S.D.
BMI : body mass index
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Fig.1. 8-electrode segmental bioelectrical impedance analysis (TANITA)
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Table 2. Body composition analysis obtained with segmental bioelectrical impedan-
ce analysis (S-BIA) and dual energy X-ray absorptiometry (DXA) for
male.

BW (kg) FM (kg) FFM (kg) BMC (kg)

total body S-BIA 69.2+7.3 13.84+4.0 55.4+4.8 -
DXA 69.9+7.3 13.1£5.8 56.8+5.1 3.14+0.36

right upper limb S-BIA 3.7+0.4 0.6+0.2 3.1+0.3 —
DXA 3.8+£0.4 0.5£0.2 3.3%£0.3 0.22£0.03

left upper limb S-BIA 3.5+0.4 0.5%0.2 3.0+0.3 —
DXA 3.5+0.5 0.5+0.3 3.1+0.3 0.2+0.02

right lower limb S-BIA 12.3+1.2 2.5+0.7 9.84+0.8 —
DXA 12.4+1.3 2.3+0.9 10.1£+0.9 0.640.08

left lower limb S-BIA 12.2+1.2 2.5+0.7 9.7+0.8 —
DXA 12.4+1.4 2.3+1.0 10.2£1.1 0.6+0.08

trunk and head S-BIA 37.5+4.3 7.7+2.3 29.8+2.8 —
trunk DXA 32,4437 6.5+3.2 25.942.6 1.0£0.16

Values are mean+S.D. (n=15)

BW : body weight, FM : fat mass, FFM : fat-free mass, BMC : bone mineral content
No significant differences were observed between body composition analysis obtained

with S-BIA and DXA.
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Table 3. Body composition analysis obtained with segmental bioelectrical impedan-
ce analysis (S-BIA) and dual energy X-ray absorptiometry (DXA) for
female.

BW (kg) FM (kg) FFM (kg) BMC (kg)

total body S-BIA 574473 18.2+4.3 39.24+35 -
DXA 57.6+7.5 17.0£4.9 40.6+3.5 2.5+0.30

right upper limb S-BIA 2.7+£04 0.7£0.2 2.0£0.2 —
DXA 2.8+0.5 0.7£0.3 2.1+0.3 0.1£0.02

left upper limb S-BIA 2.6+04 0.74+0.2 1.9+0.2 —
DXA 2.6+04 0.6+0.2 1.9£0.2 0.140.02

right lower limb S-BIA 10.5+1.4 3.7+0.7 6.8+0.7 —
DXA 104+£15 3.3£0.9 7.1£0.8 0.4£0.06

left lower limb S-BIA 10.6+1.3 3.7+£0.7 6.8+0.6 —
DXA 10.4+1.4 3.3+0.8 7.1+0.8 0.440.06

trunk and head  S-BIA 31.1£3.9 9.4%25 21.7£1.9 —
trunk DXA 26.7+3.8 78427 19.0£15 0.840.15

Values are mean+S.D. (z=15)
BW : body weight, FM : fat mass, FFM : fat-free mass, BMC : bone mineral content
No significant differences were observed between body composition analysis obtained
with S-BIA and DXA.
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Fig. 2. Relationship between the fat-free mass (FFM) obtained with segmental bioelectrical
impedance analysis (S-BIA) and dual energy X-ray absorptiometry (DXA) in the total body.
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Fig.3. Relationship between the fat-free mass (FFM) obtained with segmental bioelectrical
impedance analysis (S-BIA) and dual energy X-ray absorptiometry (DXA) in the right upper

limb.
- 1207 y = 0.906x + 0.46
< p <0.001
m _
& 80 n=30
S
m 60fF
é a0 | A male
¢ female
20t
0.0

00 20 40 60 80 10.0 120
FFM BY DXA (kg)

Fig. 4. Relationship between the fat-free mass (FFM) obtained with segmental bioelectrical
impedance analysis (S-BIA) and dual energy X-ray absorptiometry (DXA) in the right lower
limb.
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Fig.5. Relationship between the muscle volume (MV) obtained with magnetic resonance imaging
(MRI) and the lean tissue mass (LTM) obtained with dual energy X-ray absorptiometry (DXA)

in the right lower limb.
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Fig.6. Relationship between the muscle volume (MV) obtained with magnetic resonance imaging
(MRI) and the fat-free mass (FFM) obtained with segmental bioelectrical impedance analysis (S-

BIA) in the right lower limb.
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