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Comparison BMC assessed by dual-energy X-ray absorptiometry
and multiHfrequency bioelectrical impedance in Chinese
overweight and obesity adults

WANG Zhenghe FU Lianguo YANG Yide WANG Shuo MA Jun
School of Public Health & Institute of Child and Adolescent Health Peking University Beijing 100191 China

Abstract: Objective To compare consistency of Body Mineral Content ( BMC  kg)
assessed by Multidrequency Bioelectrical Impedance Analysis ( MF-BIA) and Dual
Energy X - ray Absorptiometry ( DXA) measurement providing evidence for MF-BIA
accurate application in Chinese overweight/obese adults. Methods A total of 1323
overweight/obesity adults aged 22 — 55 years were recruited voluntarily. All the subjects
received the measurement of BMC both using MFBIA and DXA. To evaluate the
agreement of BMC measured by MF-BIA and DXA using interclass correlation coefficients
(ICC) then establish correction prediction models. Results The mean difference of
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BMC between two methods was significant different with O overweight male subgroup was
0.28 kg and 0. 38 kg for obesity male 0.24 kg for overweight female and 0. 36 kg for
obesity female respectively( P <0.05). The ICC of BMC between MF-BIA and DXA
measurement were statistically significant in all subgroups ( P < 0.01). The ICC for
overweight male subgroup was 0.787 0.796 for obesity male 0.741 for overweight
female and 0.788 for obesity female respectively. Correction prediction model:
overweight male population: BMC ( DXA method) = -0.297 +1.005 x BMC ( MF-BIA
method) . Obese male population: BMC ( DXA method) =0.302 + 0.799 x BMC ( MF-
BIA method) . Overweight female groups: BMC ( DXA method) =0.780 + 0. 598 x BMC
( MF-BIA method) . Obese female group: BMC ( DXA method) =0.755 +0.597 x BMC
( MF-BIA method) . Upon examination correction prediction models were better.
Conclusion The correlation and agreement of BMC measured by BIA and DXA are weak
in Chinese overweight/obese adults. Therefore consideration should be given to BMC
measured by BIA method in Chinese overweight/obese adults. It should be corrected or
adjusted to reduce errors compared with DXA method.
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MF-BIA DXA : 1 MF-BIA DXA
DXA MF-BIA Table 1 The comparison of BMC between MF-BIA
MF— and DXA methods
BIA n  MFBIA/kg DXA/kg 1 P
2 183 3.03+0.23 2.75+0.34 15.68 <0.001
21 339 3.40+0.30 3.02+0.36 25.48 <0.001
1323 522 183 391 2.52+0.26 2.29 +£0.27 19.24 <0.001
339 ) 801 ( 391 410 2.76 +£0.29 2.40+0.26 31.32 <0.001
410 ) ; (37.2£9.1)
(35.5 +8.5) (38.2+9.4) 1CC 0.787(F =4.69 P <
BMI  (29.4 4.0) (30.1 £4.1) 0.001) 1CC 0.796( F =4.90 P <
(29.0£3.8) . 0.001) ICC  0.741(F =3.58 P <
2.2 MF-BIA DXA 0.001) ICC 0.788( F =4.71 P <
0.001) , Bland-Altman MF-BIA
1 DXA :
ME-BIA DXA -0.19~0.75 kg ~0.17 ~0.93 kg
(P <0.001) . -0.23 ~0.71 kg -0.34 ~
1. 07kg 1.
1 MF3BIA DXA Bland-Altman
Figure 1 The Bland-Altman of BMC between MF-BIA and DXA methods
2.3 MF-3BIA = -0.297 +1.005 x ( MF-BIA )

(DXA )

R  0.481;
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(DXA ) =0.302 +0.799 x (DXA ) =
(MFBIA ) R> =0.451. 0.755 +0.597 x ( MFBIA )
: (DXA ) =0.780 +0.598 x R =0.426. 2,
( MFBIA ) R® =0. 346;
2 MF-BIA
Table 2 The correction prediction models of BMC measuring by MF-BIA method
t P R
-0.297 0.236
(MFBIA ) 1. 005 0.078 12.96 <0.001 0. 481
0.302 0. 164
(MFBIA ) 0.799 0. 0438 16. 63 <0.001 0. 451
0.780 0. 106
(MFBIA ) 0.598 0.042 14.34 <0.001 0. 346
0.755 0. 095
(MF-BIA ) 0.597 0.034 17.39 <0.001 0.426
MF-BIA DXA (P<0.01)
t o 3.
3 MF-BIA
Table 3 Evaluation of correction prediction models of BMC measuring by MF-BIA method
n tn t P
183 0.18 0. 16 0.32+0.18 9.11 <0.001
339 0.21 +0.17 0.40 +0.25 13.97 <0.001
391 0.16 +0. 15 0.27 +0.20 11.62 <0.001
410 0.16 0. 13 0.37 +£0.22 19. 41 <0.001
(1) MF-BIA DXA
3 o
MF-BIA DXA DXA MF-BIA
N t N
N Bland-Altman N
MF-BIA DXA 0.28.0.38.0.24  0.36 kg
0 MF-BIA BMI °
DXA 0 MF-BIA (1 0 BIA
DXA X o
2 X
N o MF-BIA
8 £
DXA 0
! FULLER  BMI 4
! DXA
0.97 o
1.5%. LEE " CT
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