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Validity of segmental bioelectrical impedance method for body
composition assessment in Japanese athletes

Masuhiko Mizuno, Erina Muramatsu, Takashi Ishii, Shoji Igawa

Abstract: The purpose of this study was to investigate the validation of body composition assessment
method using segmental bioelectrical impedance (S-BIA) method compared with dual energy X-ray
absorptiometry (DEXA) method as gold standard method in college athletes.

This study used S-BIA (Physion MD, Physion Co. Ltd., Japan) and DEXA (DPX-L, Lunar Co. Ltd., USA).
The subjects were 16 athletes (men: 11, women: 5) belonging to the university track and field club. We
measured the body composition in a supine state using S-BIA method. The measurement by S-BIA method was
fat mass (FM), percent of body fat (%FAT), fat free mass (FFM) in whole body, and skeletal muscle mass
(SM) in arms, legs and trunk. In addition, using the DEXA method, we evaluated FM, %Fat, FFM, and SM in
the right and left of limbs and trunk. The LTM by the DEXA method was as an index of the SM.

The result was as follows. The FFM, FM and %FAT in whole body by S-BIA method were high correlated with
the values measured by DXA (p<0.001-0.05). In FFM, FM and %FAT there is no systematic error by
examination of the validity by the Bland-Altman method, and there are all data in 95% limits of agreement.

The SM of each segment by S-BIA method was significantly correlated with the value by DEXA method, and
possibility to be able to perform the evaluation of the SM in athletes.

Therefore it was suggested that S-BIA method was effective for an evaluation of the whole and segmental
body composition in athletes.
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Table 1. Physical characteristic of subjects (n=16).

mean = S.D.
Age (year) 20.0+0.9
Body hight (cm) 169.8+7.4
Body weight (kg) 60.33 £6.07
BMI (kg/m”) 20.9+1.2

BMI: body mass index
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1. DEXA ‘& S-BIAGEIC KD E{AEM

DEXA # & S-BIA 12 X 5425 @ H kML (whole
body) 3 X OHHIER:C & B HAMUK IO 4 EA 0
F 4% Table 21278 L7z, DEXAEE S-BIAFIC L %
whole body @ FFM, FEM, %FAT [ZB\WVTl&, HRE%R7%E
EAONRDo7z. —HT, SMIZDOWTIE, WilE
EECHEBERENA SN (p<0.05). F72, WflEE
12 & % BIRHLRERIIZ, FFM B X O°SM, EM, %FAT O
ETOHBIZBWTHESMBEBREA LN (p<
0.01, Fig. 1-4).

S-BIA £ & DEXA #:12 & % #1751 (Segmental-Body)

Table 2. Body composition in whole body by the S-BIA

and DEXA method.
DEXA S-BIA
FFM (g) 53,282 6,941 52,813+7,371 n.s
SM (g) 50,302 6,669 25,463 * 4,548 *
FM (g) 7,022 £2,005 7,425+2,179 n.s

% Fat (%) 11.9+4.0 12.1+4.2 n.s

Values are mean = S.D. (n=16)

FFM: Fat-free mass, SM: Skeletal muscle mass, FM: Fat
mass

*: p<0.005. n.s.: No significant differences
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Fig. 1. Relationship between the fat-free mass (FFM)

obtained with BIA and DEXA in the whole body.
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Fig. 2. Relationship between the skeletal muscle mass
(SM) obtained with BIA and DEXA in the whole

body.
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Fig. 3. Relationship between the fat mass (FM) ob-
tained with BIA and DEXA in the whole body.
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Table 3. Body composition in segmental body by the
S-BIA and DEXA method.

Segmental

SM (g) DEXA S-BIA rop
Left ARM 2,353 +469 1,211 +238 0.76 ***
Right ARM 2,629 =515 1,231 +246 0.70 **
ARM 4,984 +963 2,442 +476 0.76 ***
Left LEG 9,168+1,232  5,522%1,043 0.87 ***
Right LEG 9,141+1,347  5,277%1,273 0.65 **
LEG 18,870 +3,678 10,799+2,180 0.67 **
Left TRUNK 11,814+1,590  5,952+1,131 0.76 ***
Right TRUNK 11,493+1,627  6,099+1,316 0.74 ***
TRUNK 23,307 +3,095 12,051£2,335 0.80 ***

Values are mean *+S.D. (n=16)
#*: p<0.01, ***: p<0.001: Relationship between DEXA and
S-BIA method
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Fig. 5. Relationship between the residual (difference
between FFMpgys and FFMy,) and the mean
FFM determined by two methods. The solid line
denotes bias (mean of difference) and the two
dashed lines denote 95% limits of agreement
(2SD of difference).
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determined by two methods. The solid line
denotes bias (mean of difference) and the two
dashed lines denote 95% limits of agreement
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two dashed lines denote 95% limits of agreement
(2SD of difference).
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